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BHUMAHUE !

MepcoHan, o6cnyxuBarowmm 610K ynpaBrieHMA, JOMKEeH ObITb O3HAKOMIIEH C
HacTOSALWMM PYKOBOACTBOM, a TaKXKe C PyKOBOACTBOM MO 3KcnnyaTauuum BaKyyMHbIX
Bbikntovyateneun cepum BB/TEL UTEA 674152.003 PO.

BHyTpVI 6noka ynpaBrieHnAaA UMerTCA 3JieMeHTbl, AnuTteribHOe BpeMA Haxoas-
uuecsd nog BbiICOKUM HanpsaXxXeHueMm.

HanpsixeHne Ha BbiBogax 6noka ynpaBrieHUsi CHWXaeTcA OO0 6e3onacHoro
YPOBHSA Yyepe3 15 MUHYT nocrie OTKMOYEHUsl 6rioka OT BCeX UCTOUYHMKOB 3M1eKTPOonu-
TaHuA.

MoHTax unu pgpyroe ob6cnyxmBaHue 6roka ynpaBreHUs NPOU3BOAUTb TONbKO
B 06eCTO4eHHOM COCTOSIHUM NMpPU NOoraweHHbIX UHAUKaTopax.

BHumanwue! MNpegnpuatne "TaBpuaa OnekTpuk" NocTosiHHO paboTaeT Haf CoBepLUEHCTBOBAHWEM CBO-
MX YCTPOMCTB C LEeNbl0 YIYYLIEHUS UX TEXHUYECKUX U NMOTPEeOUTENbCKUX XapakTepUCTUK, NO3TOMY MHopma-
uus, npeacTaBneHHas B JaHHOM [AOKYMEHTE MOXEeT oKasaTbCs ycTtapesluen. [And nonyvyeHuss mM3mMeHeHHoMn
BEpPCUM PYKOBOACTBA MO 3KchnyaTauuu obpaiwjantecb B Onwkanwime pervoHarnbHble NpeacTaBuTENbCTBa
"TaBpuga AnekTpuk".

VlCI'IOJ'Ib3yeM ble COKpaLleHnA

AlB — aBTOMaTU4eCKOE NOBTOPHOE BKITHOYEHUE

KPY — koMnnekTHoe pacnpegenuTrenbHoe YCTPOUCTBO
KCO — kamepa cbopHas 0gHOCTOPOHHEro 0BCNy>KMBaHUS
P3A — peneiHas 3awumMta n asTomaTuka

PI1B — pene nonoxeHus "BkntoveHo"

PO — pene nonoxeHusa "OTkno4eHo"

PY — pene ykasatensHoe

YAIB — yactoTHoe AlB

MpunoxeHune 11. NMpumep 3ameHbl NPYKUHHO-MOTOPHOIO NpuBoAa.
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O (R === (= L YT U USROS PP PR 4

= NNMDENVTHZND NU3N 2. TexHu4yeckune napaMeTphbl, 0OLME ANs BCEX TUMOUCMONTHEHUA OMOKOB YMPABMEHUSI. ......evveeeeiiieeeeeieeee e 5

= 3. bBnokn ynpaenenus BY/TEL X/X-12-01. HagHauyeHNE Y PABOTA BXOLOB. ....ccccurereeiiurereeainreeeeaanneeeesaneeeeeanees 5

% 1.1 BXOA OMEPATUBHOE MUTAHUE. ....coeeeeeeeeeee e e 6

o -~ = 1.2 Bxogbl «BkrmtoveHne CK» N « OTKITIOUEHNE CK». ...ooiiiiiiiiiiiiic e e 6

o | & e o | 2 T 2 = IR TR = 10 Do a R o o] S 7

N &l 8 5 8 = S o 1.4 BBIXOA CABBDPMI . ...ovvveertseesieteeeese e sse s sse st sse e bbbt 7

- \ 7 @ ] 2] 2 % . . g 4. bBnoku ynpaeneHuns BY/TEL X/X-12-02. HazHauyeHMe N PabOTa BXOLOB. ....cccuuvrerreeaaeeaaaniieeeeeaaeeaaannneeeeeaaeens 7

S|l | S| ; H SIERE-NE: =g 41  Bxogbl «Bkmtouerme n KoHTponb», «OTknoueHre n KoHTponb» 1 «KoHTporb M OTKM. »................. 8

a 4z z|z T8 Y g = = 1.2 BbIxo4 MNyNbCHOM CUrHANU3aLUMN «FIEETINGY . ..o 10

e N 3| & = ) : Zz 3 1.3 BbIXOZ MMMYIIECHON CUMHAMN3ALIMN KPASSINGY. .....eveeeeeeeeeeeeeeeeeeeeeeeeee e ee e, 10

= B| s S|8 oN 2 9 5. Bnoku ynpaeneHusi BY/TEL X/X-12-03. HazHaY€HUE M PABOTA BXOMOB. .......ovurmrrreeerereesrsesseseseneeeneeeeens 10

C 10 . - S 2 51 BXOA «OTKI. HU M KOHTPOMD M ....coeevveieeeeeeeeeeeeeee e an s e een e s an s nenenenenes 11

& D‘m C‘m gl T = A = S (e Ya RRd = Tty W 17 =TT 1 U 12

I o~ 3 = 1.3 Bbixogbl «BKA» (TONbKO ANA BY/TEL-X/X-12-03). ..ccveiiiiiiiiiieiee et 12

= - L 8 1.4 BXOA «CBPOC BRAN. ... e e e 12

SF 2 - E < 1.5  Bxogbl «[lTaHne OT TOKOBbIX Lienen», KPeXnM TOKOBOTO OTKITD....uiiiriiiieiiiieerree e sree e 13

& S 6. [MArPAMMA LIMKIA €B-O0 ...ttt et e e e e e e e e ee e e 14

S N 7‘ S 2 = 7. Tabnuua ons Beibopa CONPOTUBIEHNST PE3NCTOPOB-IKBUBAMEHTOB. .....cceiicuvrriereeeeeeeeaunreereeeaeeseeanssneneeaaeens 15

m7 ﬁj <| S % 2 T O 1 yo] =TT I YT e 11 = U 16

N = o = _ 8 8.1 VHAMKALMA TOTOB. ...ttt bttt b et b et a et ee e b s 16

N _ 0O ~ = 2 8.2 VHAMKALMA ABAPUISL. ...ttt 16

= |5 = 5 2 o o @ .5 9. BIIOKUPOBKM. ...ttt b h e b e 17

£ ~ & mj )7"‘ z = § @ 9.1 BrokMpoBKa MOBTOPHDBIX BKITHOUEHUI. ........ccceeeeeeeeeee e 17

5 - m‘ 3% X g -z 9.2  BnoKkMpoBKa BKIMHOYEHNSA NOAAYEN KOMAHIBI OTKITHOUEHMUS. ....eeeveierietie ettt 17

% g 2 o < S 3 a 9.3  BnokMpoBKa BKIMHOYEHNUS MEXAHNYECKUM OTKITIOUEHMEM. .......ciiuiiiiiiiiieiiie i s 17

ol I - o |T ‘@ ‘m ‘ @\ - & =1 = T T 9.4  BnokvMpoBKa BKMOYEHMUS PA3PBLIBOM LIEMU BK. .....c.eiiiiiiiiii e 17

SHS R = | ] & o/ E / - 23 10.  HacCTPOMKA KAHAMOB YMPABIEHUSL. ........eevereereereeeeeseeeeeeeeseeaseeseesesaseeseeasesssesseseesesssseseensesseensesseeseeaseeseans 17

- Ej [ em 2l D & = S 38 32 (P Y (o T2 = T = 77 I = SRR 18

L] ol 2 ’ﬂ KDEf S = =T 12, TIOATOTOBKA K PABOTE. .......veeeeeeeee e e eee e et et e et e et e e e e et e e e e e e e e e e e e et e et e e e e e e e e e e e eeeeneeeneeeees 18

2 & N o 873 13, MEPbI BEBOMACHOCTM .......ceoveeeeeoeesess st 19

o P ﬁ o l S o o 14.  TPAHCNOPTUPOBAHME U XPAHEHME ......eeeiiaaeeeiiiueieeeeaaaeeaaaueeeeeeaaaaeaaaaanneeeeeaaeeeaaanneeeeeeaaeeaaaannssneeaeeeeeaaannsnees 19

. =1 2 2 2 ES T T = YH 7 TP 19

3 = = 3 o = o 16.  T@P@HTUM NBMOTOBUTEIIS ...ttt st h e s sae s s s s b e b e sae e sr e aaesaneene s 20

o ) = _ o3 - § 2§ § = > Mpunoxenue 1. BHewHwui Bug 6mokoB BY/TEL-X/X-12-02(03) n BY/TEL-X\X-12-01 .....cccoiiiiieiiiiieeeieee e, 21

= P = 2 g & 5 % 88 =k S < & Mpunoxenue 2. NabaputHele YepTexu 6rnokos ynpasnenns BY/TEL-X\X-12-01 n BY/TEL-X/X-12-02(03)....... 22

° & © S g § = E MpunoxeHue 3. O6Go3HayeHVWe KOHTaKTOB coeuHWTENEeW W HasBaHvve uenen Ans OGrnokoB ynpaBneHusi

5 g & BY/TEL-X\X-12-01 11 BY/TEL-X/X=12=02(03) .....ectteteeetiiieeeiiiieeeeteeeessiteeesstteeeessteeesssteeesesnsaeesasssenaesansseeessnsees 23

S ) \ % &é = MpunoxeHue 4. PekomeHgauumn no npumeHeHuto onokoe ynpaeneHns BY/TEL-X/X-12-01. .......cccocceeeeiiinnns 25

B a = R =< S s o MpunoxeHue 5. PekomeHgauumn no npumeHeHuto 6nokos ynpaenernus BY/TEL-X/X-12-02. ........cccccceeieiiinnne 26

s | g EF g - § % MpunoxeHue 6. PekomeHaauumn no npumeHeHuto onokoe ynpaenexdus bBY/TEL—100/220-12-03. .................... 27

e \ Z s = o/ o o o é °§ g MpunoxeHune 8. TpeboBaHUA K NUTAHUIO BbINPSMIEHHBIM OnepaTUBHLIM TOKOM 1 BbIOOP aBTOMATOB.............. 29

=l . = Ny € 5 F ] S g g MpunoxeHue 9.0TkMNo4YeHNe OT KoHaeHcaTopa no Bxoay «OTKI. HU 1 KOHTPOSb ». cevvvveeeiee i 32

ij ﬁj § \ | = = JUUL JUUL = =< MpunoxeHue 10. Mpumep 3aMeHbl ANEKTPOMATHUTHOTO MPUBOIA. ... ..eecuveeereeeereeeeeeeeeeeeeeteeeereeaeseeeareeesseeeeees 34

e o g7 3 B a = (i W MpunoxeHue 11. Npumep 3amMeHbl NPY>KUHHO-MOTOPHOTO MPUBOLA. ...vvvrrrrrrrrrrrerrrerrrreesessssssssssssssssssssssssssnsssssnnes 35
= + &L & S
- \ =7 ) S
= M ™~ =)
= . o S 5
= = ] =
= - - = 2 I S~ = 2
o o L o i 2y
> ol el NN 2 5 Fo O T
- A =\ 5 EC sl ] S S
= : & o e - 5 3 S ek
- || e BB 8 | et of 55
] e P o = B &
T — | >
. e/ é@ EB S\ -+ S

I




1. BBepeHue.

HacTosee pykoBoACTBO NpeaHa3Ha4YeHo OnA U3yYeHUs, MOHTaXa 1 aKcrnyaTauum 6rokos ynpasne-
Hua BY TEL-XX-12-XX.

bnoku ynpaBneHus npegHasHayveHbl AN ynpaBneHus BakyyMHbIMU Bblkntovatensmu BB/TEL u B3aumo-
OENCTBMA C perenHon 3awmuTon n astomatmkon (P3A) ¢ nomollplo pa3BuToro uHtepdenca. bnoku ynpaene-
HUS NpeacTaBnsAlT COBON SNEKTPOHHbIE YCTPOWMCTBA HOBOMO MOKOMEHMWS, UCMOMb3ylolne TBepAoTerbHbIe
KOMMYTaTOpbl U OAHOKPUCTasbHblE MUKPOKOHTPOSIEPbI, YTO MO3BOSSAET C BbICOKOM TOYHOCTBIO MOAAEPKMBATL
pPeXMMbl yNpaBneHus BakyyMHbIM BbikMtoyaTenem, obecneunBasi TeM cambiM ONTUMarbHble YCNOBUSA AN ero
paboTtbl. CoBpeMeHHas anemMeHTHasi 6a3a B COBOKYMHOCTM C OPUTMHANbHBIMU CXEMOTEXHUYECKUMMN PELLEHNSI-
MU No3Bonuna cosgatb 6Mnoku ynpasneHusl, KOTopble 6€3 0coboro Tpyada BNUCLIBAKOTCS B 3NeKTpUYecKne cxe-
Mbl 1 KOHCTPYKLMW pacnpenenuTenbHbiX YCTPONCTB PasfMyHbIX CYLLECTBYHOLLMX NPOEKTOB.

Brnoku ynpaBneHust UMeT psif, UCMONTHEHUI, OTNMYAOLNXCSA APYr OT Apyra HanpsXKeHUWeM MUTaHusi, NH-
Tepdeicom NoAKMoYeHNst 1 HABOPOM (OYHKLMOHANbHBIX BO3MOXHOCTEN.

HomeHknaTypHbI psg 6110KOB ynpaBneHust:

O6o3Ha4eHune Gnoka HomuHanbHoe HanpsikeHne nutaHus, B
GY/TEL24/60-12-01 24/30/48/60 DC
bY/TEL100/220-12-01 110/220 DC, 100/127/220 AC
GY/TEL24/60-12-02 24/30/48/60 DC
GY/TEL100/220-12-02 110/220 DC, 100/127/220 AC
GY/TEL24/60-12-03 24/30/48/60 DC
GY/TEL100/220-12-03 110/220 DC, 100/127/220 AC
GY/TEL24/60-12-01 A 24/30/48/60 DC
GBY/TEL100/220-12-01 A 110/220 DC, 100/127/220 AC
GY/TEL24/60-12-02 A 24/30/48/60 DC
GY/TEL100/220-12-02 A 110/220 DC, 100/127/220 AC
bY/TEL24/60-12-03 A 24/30/48/60 DC
GY/TEL100/2201203 A 110/220 DC, 100/127/220 AC

MpumeyaHns:

1. Bnokn ¢ nHaekcom «A» HaxogaTcs B cTagum paspaboTku.

2. TexHu4yeckne napameTpbl 6110KOB ynpaBneHus, 0603Ha4YeHNsT KOTOPbIX OTNINYAKTCA NIMTEPON «A», MOEHTWY-
Hbl, KPOMEe 0CO00 OrOBOPEHHbLIX CryYaeB.

3. bnoku ynpaBnenus BY/TEL-X/X-12-XX (6e3 nuTepbl A) HE NPUMEHUMbI ANS ypaBnNeHnsi BakyyMHbIMM Bbl-
kntovatenamm BB/TEL-10-31,5/1600 Y2-082 n BB/TEL-10-31,5/1600 Y2-083.

YcnoBHOoe 0003HaYeHHE 0JI0Ka yIIPaBICHUS:

BY/TEL - 100/220 - 12 - 01 - ¥2

Cepus 6noka ynpasneHus
HomunHanbHoe HanpsxeHue, B
Homep moandumkaumm
TunoucnonHeHue
KnumaTtnyeckoe ncnonHeHne
KaTeropus pasmeLueHns

BknioueHne 1 oTknodeHMe BbikMoyaTenen obecnevvMBaeTca nytem paspsiga BCTPOeHHbix B BY/TEL
KOHAEeHcaTopoB Ha 0OMOTKM aneKkTpoMarHnTHoro npmeoga BB/TEL.
[aTtunkom NonoXeHUs BbIKMoYaTens CNy>XUT ero 6roK-KOHTaKT.

Jluct 2
B cxemax P3A c oTKno4YeHNEM OT NpeaBapuUTENbHO 3apsKEHHOIO KOHAEHcaTopa BO3MOXHO NpuMe-
HeHne bnoka ynpaenenuns BY/TEL-100/220 -12-02.
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InexmporaziunHsl npubod

“OnepamubHoe numaue”
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“BknioyeHue U koHmpons”

w
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"OmkaqeHue U KoHmpons”

[ ——————Binosenue/Onknodenve (K"
“Omknserue CK*
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30psda.

KoHTtakTbl PIN nogkntovatotca ko Bxoay «OTknoveHne CKy», KOTOPbIN coXpaHAeT CNOCOBHOCTL K OT-
KJTIOYEeHUIO B TeYeHUe BpeMeHn He MeHee 30 ¢ ¢ MOMeHTa nponagaHusi onepaTMBHONO NUTaHUS.
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MpunoxeHue 9.0TkNO4YEeHNE OT KoHAeHcaTopa no Bxoay «OTkn. HA u KoHTponb ».

JNuct 1

Bxog «OT1kn. HY n Kontpone » 6noka ynpasneHusa BY/TEL 100/220-12-03 ponyckaeT BO3MOXHOCTb ynpaBs-
NeHns OT BHELLHEro NpeABapuTenbHO 3apsKeHHOro KoOHAeHcaTopa.

+1y

AB1 LEMH YNPABAEHKS

-1y

!

AB1

EPH Py

——=B cemy

3apada

llenu
“Bkn.”

llenu
“Omkn,”

Lenu
3MH

Wy -y

!

AB1 AB1
bY/TEL-100/220-12-03

“OnepamubHoe numoHue' —4

M + “BkmoveHue u KoHmpons” ———3
PMB B )
OmknodeHue U KoHmpons T

]jPﬂ
4DM7 “Omka. HI u kormpons” |———

———= B cxemy
30psda

OTKNOYEHME OT BHELLHETO KOHOeHcaTopa.

PekomeHaaLmm no BelGOpPY EMKOCTU BHELLHErO KOHAEeHCcaTopa 1 napaMeTpoB pere ykasaTenbHoro npu
OTKITIOYEHUN OT KoHAEeHcaTopa no Bxoady «OTkn. HY n KoHTponb ».

YcTaHoBKa Toka ynpasneHus IN, A 0,5 1 1,5 2 2,5
BxogHoe conpoTtuBrieHne (conpoTuBre- 430 220 150 110 82
HWe pe3ucTopa-akeuBaneHTa), Om
HoMunHanbHass eMKOCTb BHELUHEro KOH- 90 180 270 360 490
JeHcaTopa, MK®, He MeHee
[wanas3oH onyCcTUMbIX 3HAYEeHUn Hanps- 250...400
XXEHVs 3apsiia BHELLHEero KoHaeHcaTopa, B
Mpu BbIGOpe pene ykasaTenbHOro U, +
(PY) HeobxogMmo y4uuTbiBaTb, 4YTO MpM :=T: e

MOAKITIOYEHNN 3aPSHKEHHOrO KOHAEeHcaTopa Ko
Bxogy «OTkn. HX n KoHTponb » TOK ynpas-

NNeHNA yMeHbLUaeTCA Mo 3aKOHY:

-

TOE YTIPABENEHHE B aMnefax;

HallpAKEHHE 33 pAfld BHEWHSMD KOHQ2HC AT pa [I:'l!- YEIIGHHOID BelDE QHANd30Ha
BOMYTTAM B 3Ha‘-|EHI-1I:I} B BONETAX]

CONPOTHEMEHWE PEIMCTORE-IHEHEINEHTE B OMdX;]

EMEDCTE BHEWHETD HDHREHCATORA B l:tli pagax;

EfaMA B CEHyYHRax

Tok ynpaBneHusi, BblYUCIIEHHbIN NO NpuBe-
AeHHon copmyne npu t=t PY , gomkeH ygosneTso-

spema, t patb ycrnosuto | | PY. INpu HEBBINONHEHWM 3TOrO
YCINOBUSI PEKOMEHAYETCS YBENMNYUTL EMKOCTb
Ipy - TOK CPafaTHEaHHA PENE YREIATENRHDIT; BHeLwlHero KOH,EI,eHcaTOpa, J'II/I6O Bb|6paTb peJ'Ie YKa-
ty - BPENA CPABATHEANAR penle yKaIATENLHOM: 3aTenbHOEe C NapameTpamu, OTBEYaLLMMK
Tz - NpoORDMEHTENSHOCTE HHIHDOMHOND COCTOAHWA BXO0a [CH. paznen «HaaHa4eHME M ,U,aHHOMy yCﬂOBV"O

pafoTa BXonoE yrpaaneHHAs)

[varpamma ToKa ynpaBneHus.

2. TexHu4yeckue napameTpbl, O6WMe ANA BCeX TUMOUCNONHEHNI ONOKOB ynpaBneHus.

Obuwune

CraHgapTHbIn umkn AlNB 0-0,3c — BO - 15¢ — BO - 180c - BO
MakcumansHoe KonnyecTtso umknos B-O B vYac 100
Bua knumaTtuyeckoro ucnonHenms, FTOCT 15150 y2*
MakcumanbHasa paboyas Temnepartypa +55°C
MuvHumanbHasa paboyas Temneparypa -40°C
MakcrmarnbHas BblCOTa Haf YPOBHEM MopS 2000m
CteneHb 3aWmThl n3genns obonovkamm, IP40
FOCT 14254 — 96
YCTONYMBOCTb K MEXaHNYECKUM BO3AENCTBUAM, M7
FOCT 17516.1-90

YCTOMYMBOCTb K KIIMMaTUYECKMM BHELLUHUM BO3OENCT- 24y. - +55°C
BylowmM daktopam, FOCT 16962.1-89 24y. - -40°C

ONEeKTPONPOYHOCTb N30MALUN

[MpoMblwneHHas YacToTa, 1MUH. 2 kB
"posoBoi umnynbe 1,2mkc/50mkc/0,50k 5 kB
ConpotueneHnue nsonsauyumn, 1000 B DC, He meHee 5 MOm

AneKkTpoMarHuTHasg COBMECTUMOCTb **
YCTOMYMBOCTb K AMHAMUYECKUM U3MEHEHUSIM HaMpshKEHUs! ceTu

3MeKTponuTaHus, rpynna xectkoctu 4 (A)
FOCT P 51317.4.11-99
YCTONYMBOCTb K HAHOCEKYHAHbIM UMMYNbCHbIM nomexam, TOCT rpynna xectkoctn 3 (A), 4(B)
P 51317.4.4-99
YCTONUYMBOCTb K MUKPOCEKYHAHBIM UMMYNbCHBIM NMomexam 60rb- rpynna 3 — cuHdasHo,
oW aHeprum no FOCT 51317.4.5-99 2 - anddepeHumansHo
YcTonunBoCThb K KornebartenbHbIM 3aTyxaloLmM MoMexam 4acTo-
Ton 1 My mn 0,1 Mlw, rpynna xecTkoctn 3 (2 kB)
OCT P 51317.4.12-99
YCTOMYMBOCTL K MarHATHOMY MOM0 MPOMBILUIEHHON YacToThl, rpynna 5 (A), 100A/m-60c,
OCT P 50648-94 1000A/m-2¢
YCTOMYMBOCTL K MMMYNbCHOMY MarHutHomy nono, FOCT P rpynna 5(A), 1000A/m
50649-94
YcToMumMBOCTbL K 3aTyxawollemy KkonebaTtenbHoOMy MarHUTHOMY rpynna 5(B), 0,1MlMNy 1 1MINy —
nonto, FOCT 50652-94 100A/m
Macca, He 6onee
BY/TEL-X/X-12-01 1,8 kr
BY/TEL-X/X-12-02 2,8 kr
BY/TEL-X/X-12-03 3,2 kr

* C orpaHuM4eHnsMM Mo MUHUMAarbHOW paboyeri Temnepatype
** Mpm cobnogeHnn TpeboBaHMi MOHTaxa

3. Bnoku ynpaBneHus BY/TEL X/X-12-01. Ha3HauyeHue n paboTa BXOAO0B.

BB/TEL
«On. numaHue» «QnekmpomazHuUm»
o =
- - =
—_— Ll
«BroK-KoHmMakm»
«BknroyeHue CK»
|
|/ «Aeapusi»
> N
L | ~
«OmknrodeHue CK»
|/ — «omoe»
-
JA
| .

BY/TEL-X/X-12-01

OdynkrmonanpHas cxema BY/TEL X/X-12-01 ¢ ykazaHneM HauMEHOBaHUH BXOIHBIX M BBIXOIHBIX
1ereid. 30HbI TAIbBBAHUYECKOM Pa3BSI3KH BXOJIOB U BBIXOJIOB Pa3e/ICHbl TOHKUMH JIMHUSIMH.



3.1 Bxop onepaTuBHOE NUTaHMue.

TexHnyeckne napameTpsbl:

[wana3soH Hal'lpﬂ)KeHI/IIZ n1TaHnA, B npoueHTax oT HOMMUHarlbHOro.

24/30/48/60 DC

(80...125) %

110/220 DC

(80...125) %

100/127/220 AC

(80...125) %

MoTpebnsemast MOLWHOCTb, He bonee

«OTkn. H/N n KoHTponb», He MeHee

B npouecce NoAroToBKM K BKITHOYEHUIO 50 B1/70 BA
B ctaunoHapHoM pexunme 10BT/15BA
Bpemsi noaroToBkm K onepauun «BknoyeHue», He 6onee

Mocne nogayn onepaTMBHOIO NUTAHUS 15 ¢
Mocne npeablaywien onepaunn «BknodeHney, 9c
Bpems NoaroToBku K onepauun «OTKIKYeHe» nocne nogayv onepaTuBHO-

ro nuTaHua, He bonee 0,5c
Bpems coxpaHeHusi cnocobHOCTM K BbiNOMNHeHuo onepauun « OTKodYeHne»

rocne nponagaHns onepaTtMBHOro NuTaHus no Bxogam «OTkntodeHne CK» n 30c

3.2 Bxopgbl «BknrouyeHue CK» un «OTknroueHue CK».

Bxogbl ucnonb3yoTcsa Ans BKIOYEHUS U oTktodeHns BB/TEL nocpenctBoM «Cyxmx KOHTaKTOBY.

bY/TEL

llens

BknioveHue (K

Brnoserue/Omkmoyerve (K

o i

Brnoserue/Omkmnverte (K

——=

Omknioderue (K

KomaHga Ha BbInonHeHne onepaunn BoCnpuHMMaeTcd BXxogamum npu cobntoaeHnn cneaywwnx yCJ'IOBMVIZ

Bxopn «BkntoyeHue n CK »

Bxopn «OTtkntoyeHne CK »

BB/TEL oTkntodeH (6nok KOHTaKT 3aMKHYT).
KoHaeHcaTop BKMNIOYEHUS 3apsiKeH.

OTka3sbl He 0OHapYXXeHbI.

Bxoa 3aMKHYT B Te4eHue BpeMeHn obHapyxe-
HUS KOMaHAbl.

BkntoyeHne He 3ab6r1OKMpOBaHO.

BB/TEL BkntodeH (610K KOHTAKT pa3oMKHYT).
KoHaeHcaTop OTKMOYEHNS 3apsiKeH.

Bxopa 3aMKHYT B Te4eHne BpeMeHn obHapyxe-
HUA KOMaHAab!.

OTKasbl He 0GHapYXeHbI.

Bxop «OTkntoyeHune CK » CoXpaHseT CMOCOGHOCTb K npunemMmy KomaHabl He MeHee 30 ¢ c MOMeHTa nponagaHus

onepaTtuBHOro NUTaHUA.

TexHun4yeckme napamMeTpbl:

Bxogbl «OTkntoyeHne CKy» u «BknioyeHne CKy»
Bpemsi ob6HapyxeHnst KomaHg OT MOMEHTa 3aMblKaHUsT «CYXOro KOHTaKTa» (15+2mc)*
HanpsikeHne Ha pa3soMKHYTOM BXoAe, He MeHee™™ 30B
ToOK B MOMEHT 3aMblkaHUs BXoda, He MeHee™** 100 MA
[MocTosiHHas BpeMeHU cnaja Toka, He MeHee™™ 10 mc
YcTaHoBMBLLEECS 3HAYEHME ToKa, He MeHee
(Mpy conpoOTMBNEHMM 3aMKHYTbIX CyXuX KOHTakToB He 6onee 100 Om) 5 mMA

*nsa BY/TEL-X/X-02(03) BpeMs o6HapyXeHusa komaHabl «Bkn.» (25+2) mc
** Tonbko Ans BapnaHToB ucnonHeHns BY/TEL-X/X-12-XX A

PekomeHayeMble aBTOMAThHI.

MpoussoncTea ABB:

[ns 220 B nOCTOSHHOIO 1 NEPeEMEHHOro ToKa:

S$282UC K1,6A
Onsa 110 B nocTtosiHHOro TOKa:
S$282UC K1A

MpounsBoactTea Merlin Gerin:
[na 220 B nepeMeHHOro Toka
C60N 2PD2A
[Ons 220 B nocTostHHOro Toka
C32H-DC 2P6A
[Onsa 110 B nocTtosiHHOro Toka
C32H-DC 2P12A

Wnu nx aganoru.

Jlnetr 3
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30

3apsige (I 3ap ) koHAeHcaTopa BKIOYEHUs, TOKM NOTpeGneHns no uensim ynpaeneHusi. Hwke npuBegeHsl
Avarpammbl TOKOB B LIeNsX OnepaTMBHOIO NMUTaHMS U Lenax ynpaefeHus, a Takke pekomeHdauum no pac-
YeTy MakcMarsibHbIX 3HAYEHWUI TOKOB AN pasnnyHbIX UCMOMHEHWUIA MOAYen YpaBrieHus.

A

Mycrosoi Toi, Ly,

Tor 3apaga, L,

2.5 M
15me 15¢

spems, t

BpemeHHaa auarpamma
Toka noTpe6neHus Bxoda «On. NuTaHne» Npu nodaye onepaTMBHOMO HaMNPSHKEHUS.

Umakc(B)
I S anna bY/TEL-100/220-12-X,
ycK 13+RucT(0m) / /
Tyey < — Maxc(B) ans BY/TEL-24/60-12-X,
NycK = - -le-
Y 0 4+Ruct(Om)
L. e 70({B1)
ap = ——— Nf NepeMeHHOre ONepaTHEHOrD TOKA,
P Unmn(B) A . P
) 50(BT)
Ligps ———— ANA NOCTOAHHOMD ONEePaTHEHOND TOKA,
LmumniB)

Rucr — CONPOTHENEHHE WCTOMHWMKG ONERaTHEHOND MAUTaHKHA,

UmeH - MUHWMANEHOE HENPAKEHWE GNA COOTBETCTEYIOWLETD HOMMHANBHOTD 3IHAYEHHA HANPDAMEHWA One-

PATHEHOID NUTaHWA (24, 48, 60 1.4.)

=70 M

I-,KT " "
I ]
; t
' 20 me : =70 Me
) H it
1 1 !
IJ“T : | |
t BpemeHHble gnarpammel ans
\ — \ «HanxygLemn » cuTyaLmmn ¢ TOHKU 3peHuns
ItmT " " noTpebrneHns Toka no Lensam
! ! yrnpasneHus. Toku ynpaBneHns npu 3Tom
t MOryT gocturaTb ypoBHs 1,3 oT
1 ' =8¢ ' HOMUHanbHbIX 3HaveHun (IN).
T IE |
Bpems, T

Lok - TOK yNp3eneHus sxopad «Bumovenne o Kourpomks;
L - TOR ynpaeneHus seopd «Omkmosenne W Kontponss;
Ippwe - TOR ynpaenenna aeopa «Omen. HH w Kowtpones:

Tt - Tor notpednexnA exona «On. nuTaHwas

3.3 Bbixog «oTtoB».

Bbixog «'0TOB» curHanmaupyeT o rotoBHocTu BY/TEL npuHATH kKOMaHAy Ha UCMONTHEHME Onepauun BKIo-
YeHus.

Bbixog npegcrtaBnsieT cobowi nepekrnovaloLLmMe KOHTaKTbl pene, HoOpMarbHO Pa3OMKHYTbIE KOHTaKTbl KOTO-
PbIX 3aMbIKalOTCS, €CNU BbINONHATCH YCNOBUS:

KoHaeHcaTop BKNtOUEHUS 3apsikeH 0 TpebyeMOoro Hanps>KeHUs;
OTka3sbl He 06HapyXeHbI;
VcTekno Bpems NOAroTOBKK K onepaumm «BknioveHue» nocne npeasiaylien one-
paummn «BkioveHne».
MpumeyvaHue: ans BapuaHToB ncnonHeHnst BY/TEL.X/X.12.XX Bbixof npeAacTaBnseT cobon HOpManbHO pa3oMKHYThIE
KOHTaKTbl pene.

3.4 Bbixoa «ABapus».

Bbixog «ABapus» npefHasHayeH AN CUrHanu3auum O BHYTPEHHUX, OBHapYXEHHbIX Npu camoguarHocTu-
Ke, N BHELUHNX, OOHapY>XEHHbIX MPU KOHTPOJEe BHELIHUX Lienen, oTkasax.

Bbixog «ABapusi» npeactaBnsieT cobor nepeknoyaloLLmMe KOHTaKTbl, HOPMarbHO 3aMKHYTblE KOHTaKTbl KO-
TOPbIX pa3MbIKaloT NP OTCYTCTBUUN OTKa30B.

MpumeyvaHue: ansa BapuaHToB mcnonHeHns BY/TEL.X/X.12.XX BbIXoA4 npeAcTaBnsieT coboi HopManbHO 3aMKHYTble
KOHTaKTbI pene.

KOMMYTaLI,I/IOHHbIe napamMmeTpbl KOHTaKTOB perie CUrHanmn3aumnn:

MakcrmanbHbIV MOCTOSAHHbBIV TOK, «pa3pbiBaeMbI» KOHTaKTamMu pene npu HanpsbkeHun 2508 0,12A
n t=1mc, He Bonee

MakcrmanbHbIV NepeMeHHbIV TOK, «pa3pbiBaeMblii» KOHTaKTamMu npy HanpsxxeHum 2508 n 2A
cos®=0,3, He Gornee

MwHVYManeHbIN TOK, KOMMYTUPYEMBIN KOHTaKTaMu pene, npyu Hanpsxkexnun 12B, He meHee 10mMA

4. Bbnoku ynpasneHus BY/TEL X/X-12-02. Ha3HauyeHue n pabota Bxoaos.

BB/TEL
«On. numaHue» «QneKkmpomMazHuUm»
oy =
«BNoK-KOHmMakm»
«BknroyeHue CK» - /d

|/ - «Aeapusi»
«OmknroyeHue CKy l:'\
K >

-

«BknroyeHue u KoHmposb»

-

e
-

«"omoe»
«dKeueaneHm M Bkn.» C >
jd
LT
«KaHmponb 3M Omkn.» «Fleeting »
«OmknrovyeHue u KoHmponb» |/ >
«Passing »
«JksueaseHm M. Omkn.» |/ >
I — >
LT >

BY/TEL-X/X-12-02

dyHkunoHanbHas cxema BY/TEL X/X-12-02 ¢ ykazaHMeM HauMeHOBaHUIM BXOAHbIX U BbIXOOHbIX Lenen. 30-
Hbl ranbBaHU4YEeCKON pa3Bs3KM BXOAO0B M BbIXOOOB pa3saesieHbl TOHKUMU NNHUSIMU.

OnucaHue u pabota Bxogos «BknroueHne CK» u «OTknrovyeHne CK», BbixogoB «FoToB» 1 «ABapusi»
npuBeAeHbI B pasaene 6noku ynpasneHus BY/TEL X/X-12-01.



4.1 Bxopbl «BkntoyeHne n KoHtponb», «OTknoyeHne n KoHtponb» u «KoHtpons 3M OTkn. ».

Bxoabl «BkntoueHune n KoHtponb » n «OTkntoueHne n KoHTponby» npegHasHa4veHbl AN BKIYEHUS U OTKI0Ye-
HWS BaKyyMHOTO BbIKITlOYaTeNs Nogavyen HanpsbkeHst ynpaBrneHus.

Bxoa «KoHTpons OM Otkn.» obecneunBaeT COBMECTUMOCTb C CYLLECTBYIOLMMW CXemMamu Henpe-
PbIBHOTO KOHTPOSS UCMPaBHOCTW 3feKTpoOMarHuTa OTKIOYEHUs] He3aBUCUMO OT nonoxeHust BB/TEL (6nok-
KOHTaKTa).

Bxogbl MOryT MMeTb OTKPbITOE (HU3KOOMHOE) U 3aKpbITOe (BbICOKOOMHOE) CoCcTosiHMe. Bxoapbl Haxo-
OSTCA B OTKPbITOM COCTOSIHUM MPW BbIMOSTHEHUN CINEAYIOLLNX YCIIOBUIA

Bxog «BkntoyeHue u KoHTponb » Bxog «OtkntodeHue n KoHTponb » Bxog «KoHtponb 3M Otkn. »
BB/TEL otkntoveH (6nok koHTakT | BB/TEL BkntodeH (6nok koHTakT | OTkasbl BY/TEL, npenaTcTBytO-

BB/TEL 3amkHyT); pPa3oMKHYT); lWne BbINOMHEHUIO onepauuu
KongeHcatop BknioyeHus 3aps- | KoHaoeHcaTop  OTKMIOYMEHWS  3aps- | OTKMOYeHUst He OBHapyXeHbl.
XeH; XKEH;

BkntoyeHve He 3abnokMpoBaHo; OTkasbl He O6HapyXeHbl.

Ortkasbl He 06HapYXeHbl.

J Onepamubroe numanue OnepamubHoe numaHue
YL BY/TEL

PNB “Omknioyerue U KoHmpons”|

bY/TEL R1
“Omknoyerue U KoHmpons"

PMO — "Bxmouenue u KoHmpans”
R1 Py P3A S1
»—D—Z "BknoqeHue U Konmpons”
. e
g S, o Z o

»—‘ }4 —e Bl
Ky % R2 52
4‘:’—:'7 “Kormpons M Omka." % —

R3 R3

E”Bkbubmew 3M Bkn” E”Bkﬁubmew M omkn.|

“Jkbubanenm M bkn.” “Icbubanesm 3M omkn.”

MopkntoveHne Bxofa «BkntoveHne n KoHTponb» K MopakntodyeHne BxogoB «OTkodYeHne n KOHTponb» u
TMNOBbLIM cxeMaM P3A. «KoHTponb OM oTkn» Kk TMNoBbIM cxemam P3A.

PIO - pene nonoxeHnsi OTKMOYEHO, PT1B - pene nonoxeHus BKOYEHO,

PY — pene ykasaTenbHoe, PY — pene ykasaTtensHoe,

R1 — orpaHuuuTenbHbIN pe3ucTop, R1, R2 — orpaHnunTtenbHbie pe3ncTopsl,

P3A — KOHTaKTbl penenHon 3almTbl U aBTOMATUKU P3A — KOHTaKTbl penenHom 3alnTbl 1 aBTOMaTUKW,
(AMB), KY — kntoy ynpaBneHus,

KY — kntod ynpasneHus,
Ra —pesuctop-akBuBaneHT OM BknoyeHus,
S1 —3NEeKTPOHHBIN KoY

R3 —pesuctop-akBunBaneHT M oTknoueHus,
Pl — pene koHTpons,
S1— 9MNEKTPOHHbIN KoY,

S2 - KkoHTaKThl pene curHanusauum exoga «Kox-
Tpornb OM OTkn.».

[nsi Bcex BXOO40B B OTKPLITOM COCTOSIHUM TOK KOHTPOJsi, NPOTEKAOLWMIA B Lleny BXO4A, OrpaHUYeH cyMMap-
HbIM conpoTuerieHnem odbmotku PO (PIB, PI1), orpannynTtensHoro peanctopa R1 (R2) n BHelwHero pesu-
CTOpa-aKBMBarneHTa Ra. HomuHanb! BHeLWHUX PEe3ncTopoB-3KBMBANEHTOB BbIGMpa}OTCﬂ B 3aBUCMMOCTU OT NapameTpoB
ANEeKTpoOMarHUToB 3aMeHAeMOoro npuesoaa. anMeHeHMe ApPpyrux HOMuUHanoB 3anpelwjaeTcs. nop,Kmoquue pe3ncTo-
poOB-3KBUBANeHTOB obAa3saTensHo. B NPOTUBHOM Clly4vae, BXOAbl TEPAIOT pa6OTOCI10006HOCTb.

Mpun 3amMblkaHuK kntova ynpaeneHus KY unu koHTaktoB P3A BCce ynpaBnsiollee HanpshkeHne npuknagbl-
BaeTcs K BxoAy. B aTom crniydae Tok, NpoTeKawowwmii B Lenn, orpaHnYMBaeTCsl TONbKO CONPOTUBIIEHUEM pe3un-
cTopa-akBuBarneHTa Ra. OH yBenvMuMBaeTCs 1 4OCTUraeT yPOBHS BOCNPUATUS KOMaHAbI.

Ecnu aTOT TOK NoAgdepXvBaeTcsa Oofblle BPEMEHM pacrno3HaBaHWA KOMaHAbl, TO onepauus BKIIYEHUS
(oTkntoyeHuns) BoinonHsieTcd. MNpu aTom BXxod oCTaeTcsl B HU3KOOMHOM COCTOSIHUM B TedeHun 60 mc ans obec-
neyeHuns cpabatbiBaHus PY. 3aTem BXO4 CTaHOBUTCS BbICOKOOMHbIM U OCTAeTCHd B 3TOM COCTOSHWUM OO Bbl-
MOMHEHWS YCITOBUN, yKa3aHHbIX BbiLUe.

Bxogbl «BkntoveHne n KoHtponbey, «OTkntoveHre n KOHTponby» MMEIOT 3awuTty OT neperpesa camoro 6roka
n pesuctopa-akBuBaneHTa Ra npu gnutensHom (6onee 200 mc) npoTekaHuy Yepes Lienb yrnpaBneHus Toka
BEMMYMHOM OT MUHMMAIbHOMO YPOBHS TOKAa YNpaBfieHUsl O MaKCUMarbHO OOMYCTUMOrO YPOBHS TOKA KOHTPO-
ns.

Ecnun BennumMHa ToKa He BbIXOAUT 3a npefernbl ykasaHHOro AnanasoHa B TedeHne 200 mc, To Bxog Ha 50c¢
nepexoanT B BbICOKOOMHOE COCTOSIHME 71 BOCCTaAHOBMNEHUS TennoBoro 6anaHca. 3atem BXon4 CTaHOBMUTCA
HNU3KOOMHbIM 41151 MPOBEPKM TOKOBOrO pexuma uenu. Ecnv BennumHa Toka He npeBblllaeT MakCUMarbHO 40-
MyCTUMOTO YPOBHS TOKa KOHTPOIS, BXOL, OCTAeTCs HU3KOOMHbIM, B MPOTUBHOM Crly4ae NpoLLecC NoBTOPSETCS.

MpunoxeHue 8. TpeboBaHUA K NUTAHUIO BbINPAMIIEHHbLIM ONepaTUMBHbLIM TOKOM U
BblOOp aBTOMaTOB.

Jnct 1
Mpu ucnonb3oBaHnM BGNOKOB ynNpaBneHUst B CXemax ¢ NUTaAHWEM BbINPSIMIAEHHbIM OnepaTUBHbIM TO-
KOM Heobxoammo cobrntogaTh cnegyrowme TpeboBaHus:
1. MNMpwn opraHunsaumm cuctemsbl anekTponuTanns ¢ nomoulpto BIMHC 2, YIMHC, BIMT10002 gns nutaHus
BY/TEL Heo6xoouMMo Ucnonb30BaTh BCTPOEHHbIE CriaXuBatrowmne ounbTpbl.

=l NAT.

el S L BMHC-2

sz B cxeme ¢ BINMHC 2 nutaHue Ha
1

“Q‘J i1 a2 &3 MoAynu ynpasrieHUA pekoMeHOyeTcA
$+ f s + nogaBaTtb Noo4vyepeaHo He Oonee 4em Ha nNaTb

Moaynen ogHoBpeMeHHo. B npoTuBHOM
cryyae BCMeCK Toka Npu NOAKTYEeHUN
o MOXeT MPUBECTU K NeperopaHuio
npegoxpanutens BIMHC 2. Pesuctop R
uy JonyckaeTcsa He ycTaHaBnumeatb, ecnv BIMHC
w2 NpUMEHsoT 6e3 Opyrmx MCTOYHWMKOB BbINpPsiM-
“¥em T neHHOro Toka.

ql-
[+

BNT10002 100 0w
10 |+

[ o

! I
A

K1-3] [H1-4] K1-3] 014 [Ri-3 4]
E¥/TEL- BY,TEL- EY/TEL-
100/220-12-KX 100/220-12-XX 100/220-12-KX
i
]
ST 10002 YMHC
M a o o Mpwn ncnonb3oanum YINHC
. ' HeobXxoaAnUMO CoeanHUTb KOHTaKTbl 12 1 13
- 6noka 3axunmoB XT2 nepemMbIvKon,
ENIT 10002 BO0E WA oy npunaraemon B ero 3MNMe. B npoTuBHOM
&y crnyyae BO3MOXHbl BCMIECKN HaNpsbkeHWn Ha
dunbTposaHHoM Bbixoae YIHC (8) sbiwe 400
o B npu Harpyske Ha 9ToM BbIxoae MeHee 5 %ot
1 1 HY e HOMUHANbHOWN.
e il e A

TEL
100,/220-12-KX

2. [lpy nutaHMM OT WCTOYHUKOB
BbinpaAMneHHoro Toka tuna BrNH 1002 cosmectHo ¢ BIMT 10002 Heobxoammo ucnons3oBatb Gunstp O/TEL
220 02,koTopbii NnponsBoauT TaBpuaa ANEKTPuK.

+ WY

O/ TEL-220-02

n ' ' “w
SZ BYRS0 600
Cxema opraHu3aLm NUTaH1s Moyns HAB HAI}
4+ m

ynpaeneHnst OT UCTOYHMKOB BbINPSIMIIEHHOIO ToKa - T T
1000w 114 ¥13 1-4
Tna BIMH 1002 coemecTtHo ¢ BINT 10002. 1o e

BT 10002

BIH 1002

BY/TEL - BY/TEL - Lienu P3A
100/220-12-XK | | 100/220-12-4

o

KonuyecTtBO 6n10OKOB ynpaBneHus,
NoAKIYaeMbIX Ha CeKLUIO OnepaTMBHONO NUTaHUs, onpeaensieTcs MOWHOCTbLI0O UCTOYHMKA NUTaHUSA
C y4eTOM noTpednsemMon 6MoKoM ynpaBreHUs MOLHOCTU, MYCKOBOro Toka (I nyck ) npu nogaye onepa-
TUBHOIO NUTaHUs1, TOKa NoTpebneHus npu 3apsage (1 3ap ) koHAeHcaTopa BKITHYEHUS.
INuer 2
Mpn BbIGOpe «aBTOMATOB », NPUMEHSAEMbIX AN 3alWnThbl Lenen nutaHus u ynpasnenns BY/TEL,
HeobXxoOuMO yunTbIBaTh MYCKOBOW TOK (I MycK ) Npy nofgaye onepaTtyMBHONO NUTaHUS, TOK NOTpedneHms npu
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JNner 2
o~ pY/TEL-X/x-12-03| ~WI  —(HM
X1
—O— Llens —O—
1 3a3eMneHue 1
3 Gn. numaHue 4
r = ’» "L — — & |Bcnom. numaHue (+)
U 7 |BcnoM. numaHue (=)
KA1 9 Bk novenue CK
ﬁj 10 |Bknwderue/Omknoyerue (K
P 11 |BkmwoyeHue/Omknioverue (K
12 OmknoveHue CK
KY X3
) %‘ Llenb l%
R ’—‘ Bknoverue u Kowmpans
Rakb !
3kb,
AB 3 .
- s ==
KY1 OmknyeHue U KoHmpanb
6 —"
PnB
R1 | RoKb. }
KO PY1 9 7
K01 Pdz 5| Copor BKA [
,4
Pr = - 12 BKA 1 (D
=
R2 g - B3 BKA 1 (2)
1 g
(=3
C6POC g X4
: @*‘ lens l%
2
g - 1 BKA 2.1 (HP) j
@ -« 2 BKA 2.2 :
- 2 BKA 2.3 (H3)
py3 P Bozo Onkn.(1
KQ1 5 [Pexum mokobBozo Omn.
I: 6 [Pexur mokobozo Omkn.(2
R2 ’m‘ Omkna. HU u Koumpons
1 s |—
T
R3kb. ——
L — > 0
TAa KAa 1 9
u ‘ 13 |MumaHue om mokoBeix uened 1¢1
14 |Mumakue om mokobex uenet (2))
TAc KAc ‘ 15 |MumaHue om mokobeix uenel 2(1))
16 |MumaHue am mokobwix uenel 22
‘ 3 X2
§ —O— llens
2 - 1 [omab (1) —
AN BB/TEL-X-X/X-XX 2 | g s &)
XT2 i <« 4 | Abapus D i—‘
Llens —O— quJ -4 5 Abapus (2>
BK1 15 *‘ ©
BK2 16 ‘ 7 | bnok—koHmakm (1)
XT1 AB/K 8 | bnok-koHmakm (2)
Uens  [—O—
IM1 13 9 | 3nekmpomazHum (1)
3IM2 14 10 |3nexmporazHum (2)
12 3asemMneHue

- ANSKTPOHHEIA HIMEPUTENL TOKA

PT1B - pene nonoxeHus BKAYEHO,

PY, PY1, PY2, PY3 — pene ykasaternbHble,
KY, KY1 — kntouun ynpaeneHus,

KO, KO1 — koHTakT oTknto4eHnn P3A

P, PM3 — pene KoHTpong,

BJIK — KOHTaKT KOHEYHOrO BbIKIloYaTENs
GroKkupytoLLero yCTponucTea,

PO -pene nonoxeHnsi OTKMOYEHO,

R, R1, R2 — orpaHnuuTencHble pe3ncTopsl,
R3 —pe3uncTopbi-aKBMBaneHTbI,

S1— 3NIEKTPOHHbIN KITHOY,

S2 - KOHTaKThbl pene curHanusaumm Bxoaa
«KoHTponb OM OTkn.»,

KA - ToKOBblE perie KOCBEHHOIo OENCTBUS.

MpencTaBneHHbI Ha cxeme Habop 3alUT CRYXXWT ANsi O3HAaKOMIIeHMs! ¢ PyHKLMOHANbHBIMU BO3-

MOXXHOCTAIMM 6rokoB ynpaeneHus. Mpu nutaHum Tonbko no Bxoaam «lMuTaHme OT TOKOBLIX Lenen»
(npu oTCyTCTBUM ONEepaTUBHOIrO HamnpsiKeHUA) OTKMIOYEeHUEe MOXeT ObITb NMPOU3BEeOEeHO TONbLKO
nopgayvyen KomaHabl Ha BxoA «OTknrovyeHne CK».

DaHHas CutTyauusa BoCnpuHnmaeTcsA 6nokom ynpaBrieHUsA Kak OoTKa3

MpnymHa oTKasa

ypOBeHb TOKa ynpasJieHuna B Uenu «OTKMOYEHNE 1 KOHTpOJ‘Ib» Bbllle gonycTtumoro

YpoBeHb Toka koHTpossi Bxoda «OTknoveHne u KoHTporib» Bblle 4onyCTYMOro

ypOBeHb TOKa ynpaslieHuna B Uenu «BkntoyeHwne n KOHTpOJ‘Ib» Bbllle gonycTtumoro

YpoBeHb TOKa KOHTpons Bxoda «BkntodeHne n KoHTposby Bbllle JonyCTUMOro

M CONpPOBOXAaeTCA aBapMUHOWN CUrHanu3aumenm u MHOQUKaumemn.

Bxop «KoHTponb OM OTkN.» He MMEET 3aluTbl OT NEperpyskun no TOKy, MOITOMY Afsi OrpaHUYEHUs] ToKa B
Lieny KOHTPONs yCTaHaBnMBaeTCs OOMNOMHUTENbHbIA pe3nuctop R2, orpaHnMunBaloLmii TOK Npy KOPOTKOM 3aMbl-
kaHun B 06moTke perne Pl HWke MakcuMaribHO AOMYCTUMOTO YPOBHSI TOKa KOHTpons (cM. TexHuyeckue napa-

MeTpbl).

B 3aKpbITOM COCTOSIHUM BXOAbl 065aaatoT GONbLUMM BXOAHBIM COMPOTUBIIEHNEM (CM. TexHudeckue napa-

MeTpbl).
BHumaHme!

Mpepn BbINnoNHeHUeM onepauun «BknioveHne» Bxog «OTknodeHMe M KOHTpOmnb» OTKpbIBAETCst Ha Bpemst
1212 MCc Ang NpoBepKn Hanuums KoMaHAbl OTKAYEHUS Ha 3ToM Bxode. Ecnv komaHga npucyTCcTBYeET, BKIO-

YeHne He npomcxoauT (BnokMpoBKa BKITHOYEHUS KOMaHAOW OTKMOYEHNS).
B03MOXHO HeCaHKLMOHNPOBAHHOE KpaTKoBpeMeHHOe cpabaTbiBaHue pene Pr1B.

TexHunyeckne napameTpsbl:

Bxoa «Otkarvenue u KoHTposby»

[nanasoH HanpsPKeHW ynpasBnexus

(20,4...275) B AC unn DC

HomuHanbHbI TOK ynpaeneHust IN (ycTaHaBnuBaeTCsi Nepeksio-

0,5/1/1,5/2/2,5/3/415 A

yarenem)

MWHUManbHbLIN YPOBEHb TOKa YNpaBSieHus 0,65IN
MakcumansHO 4oNYyCTUMBbIN YPOBEHb TOKa ynpaBneHust (11£3) A
MakcumanbHO 4oNYyCTMMbI YPOBEHb TOKA KOHTPOMS 0,3 IN, Ho He Gonee 0,2 A
Bpemsi obHapyxeHus kKoMaHabl OTKIKYEHUS (2545) mc

BxogHoe conpoTuBrieHme B HU3KOOMHOM COCTOSIHUM

onpeaensieTcs ConpoTHBIIEHNEM pe-
31CTOpa-oKBMBAnNeHTa

BxogHoe conpoTuBieHMe B BbICOKOOMHOM COCTOSIHUMW, HE MEHee

500 kOm

Bxopa «BkntoyeHue n KoHtponb»

[vanasoH Hanps)XeHUn ynpasneHuns

(20,4..275) B AC unn DC

HoMuHanbHbIN TOK ynpasneHus IN (ycTaHaBnvMBaeTcs nepeknto-

0,5/1/1,5/2/12,5/3/4/5 A

yarenem)

MvHUManbHbIN YPOBEHb TOKa yNpaBneHus 0,8IN
MakcumanbHO AoNyCTMMbI YPOBEHb TOKA ynpaBnieHust (11£3) A
MakcrmansHO [OoNYyCTUMBIN YPOBEHb TOKa KOHTPOIS 0,3 IN, HO He 6onee 0,2 A
Bpemsi o6Hapy:xeHusi KoMaHAbl BKITHYEHMS (2545) mc

BxogHoe conpoTtmerieHne B HUBKOOMHOM COCTOAHUN

onpenendeTcda conpoTmeieHneM pe-
3UCTOpPa-sKBMBarieHTa

BxogHoe conpoTuerieHne B BbLICOKOOMHOM COCTOAHUNU, HE MEHEE

500 kOm

Bxog «KoHTponb AM OTkn.»

BxogHoe conpoTtmerieHne B HUBKOOMHOM COCTOAHUN

onpenendeTcda conpoTmeieHneM pe-
3UCTOpPa-sKBMBaAlrieHTa

BxogHoe conpoTuBneHne B BbICOKOOMHOM COCTOSIHUK, HE MeHee 500 kOm
KomMMmyTaLmMoHHbIe napameTpbl KOHTakToB Bxoaa «KoHTponb M OTkn.»:

MakcrmanbHbIV MOCTOSAHHBIV TOK, «pa3pbiBaeMbI» KOHTaKTamMu pene npu HanpskeHun 2508 0,12A
n t=1mc, He Bonee

MakcrmanbHbIN NepeMeHHbIV TOK, «pa3pbiBaeMblii» KOHTaKTamMu npy HanpsxxeHum 2508 n 2A
cos®=0,3, He Gornee

MwHVYManeHbIN TOK, KOMMYTUPYEMBIN KOHTaKTaMu pene, npu HanpsxkeHun 12B, He meHee 10mMA
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4.1 Bbixog umnynbcHou curHanusaumm «Fleeting».

Beixon «Fleeting» npeacraenset coboi HopMarnbHO pa3oMKHYTbIE KOHTaKTbl pene, KoTopble 3aMblKatoTcsl
yepes (251+5) mc nocne oTknto4veHusa BB/TEL (nocne 3ambikaHusi GIOK-KOHTaKTa) M pa3mblKalTcs 4vepes

(5045) mc nocne nx 3amMmblKaHus.

4.2 Bbixog uMmnynbcHon curHanusaumm «Passing».

Beixon «Passing» npeactaensieT coboit HoOpManbHO Pa3OMKHYTbIE KOHTaKTbl perie, KOTopble 3aMblKarTCs
yepes (251+5) mc nocrne BknouveHuss BB/TEL (nocne pasmbikaHusi GIOK-KOHTaKTa) M pa3MblKalTcs 4vepes

(5045) mc nocne nx 3amMmblKaHus.

5. bnoku ynpaBneHusa BY/TEL X/X-12-03. HasHayeHue u paboTa BXOA4OB.

«On. numaHue»

Yy

«Ben. numanue»

»
|
o
-

«dnekmpomazHUM»

BB/TEL

]

=

\

«Br1oKk-KOHmMakm»

A

ra

——O
«BknroyeHue CK » ]
l/ > «Pexum mokoeozo Omkn.»
>
«Aeapusi»
«OmeknrovyeHue CK» I >
e [
>
«BkntroyeHue u Konmporsb»
> «"omoe»
«dkeueaneHm AM Bkn.» L s
—
L
«Kaumpone OM Omkn.»
L «BKA1»
«OmeknroveHue u KoHmposb » |/ —]
«3dksueaneHm M. Omkn.» «BKA2,

1

 S—

Yvy

«TumaHue om mokoesix yenel 1»

Y

«lumaHue om mokoesix yeneu 2»

Yy

«Omkn. HA u Konmponb »

»

-

«3keueaneHm M Omkn. HU »
—

 S—

«CGpoc BKA»
-

- -

BY/TEL-X/X-12-03

®yHkuMoHanbHasa cxema BY/TEL X/X-12-03 ¢ ykaszaHMemM HaMMeHOBaHWI BXOOHBIX U BbIXOAHbLIX Lenen. 30-
Hbl ranbBaHWYECKON Pa3BA3KM BXOAOB U BbIXOA0B pasaerieHbl TOHKUMUW NIMHUSMU.
OnucaHue n pabota BxoaoB «BkntoueHne CK» n «OTtknroyeHne CK», BbixogoB «foTtoB» U «ABapusi»

npuBeneHbl B pasgene bnoku ynpasnenus BY/TEL-X/X-12-01.

OnucaHue n pa6orta BxonoB «BkniouyeHne n KoHtponb», «OTkntoyeHue u KoHTponb», «KoHTponb

3M OTkn.» npuBeneHsb! B pasaene bnoku ynpasnenus BY/TEL-X/X-12-02.

MpunoxeHne 6. PekomeHAauMuM NO NpPUMEHEHUID ONOKOB YynpaBneHus

0OB.

BY/TEL-100/220-12-03.

JNuct 1

B cxemax ¢ nepemMeHHbIM onepaTUBHLIM TOKOM, B KOMOMHALIMK C SMEKTPOMEXAHUYECKUMUN pene peko-
MeHayeTcs ucnonb3oBatb 6510km ynpasneHus BY/TEL-100/220-12-03.

—(~)HN

+OH -~ BY/TEL-x/x-12-03] ~Ud
X1
—O— lens —O—
1 3a3emneHue 1
3 On. numaxue 4
r n }‘ = — 6 |Bcnom. numaHue (+)
R — 7 |Bcnom. numanue (=)
Koumakme P3A y—jyﬁsm
& } 9 BknipyeHue CK
& 10 |Bknoserue/Omkao4erue (K
F/iﬁ—T 11 |Bkmovenue/Omknoverue (K
* i 12 Omknioverue CK
Ly |82
KY X3
%%‘ Lens ‘%}
Pno
R Bknoyerue u Koumpons
R 1
3kb.
ap P e I IR
1> L2
KY1 OmknioseHue u KoHmpons
6 —"
PnB M0 | e
R1 R3kb, 1
Ko PY1 3 71
K01 By2 15 [ CBpoc BKA [ 16
ECHSE
PN i - 12 BKA 1 (D
R2 2 -+ B3 BKA 1 (2)
s
(6POC g Xk
. {F‘ Lens ‘%}
=
T | - — 1 BKA 2.1 (HP)
@ <4 2 BKA 2.2 j:
- 2 BKA 2.3 (H3)
K01 Py3 S |Pexun mokobozo Omkn.(1
6 [Pexun mokobozo Omn.(2)
PN3 u
R3 ’—‘ Omkn. HA u KoHmpons
8 |—"
R3kb. o1
TAa KAa KAa2 11 9
u KAa1 ‘ 13 |Mumonue om mokobex yened 101
14 |Munarue om mokobbix uened 1(2)
TAc KAc KAa2 ‘ 15 |Mumaxue om mokobuix uened 2(1)
7V 16 |MumaHue om mokobux yened 2(2
KAG% ‘ 3 X2
§ —O— Lenb
2 - 1 [omob (1) —
N\ BB/TEL-X-X/X-XX § - 2 lomab (2) 4—‘
XT2 S |<@— & | Abupus (D i—‘
E
Uens  |[—O— 5 4 5 Abapua (2)
S
bK1 15 *‘ @
BK2 16 “ 7 | bnok-kowmakm (1)
XT1 AB/K 8 | bnok-konmakm (2)
Llens —O—
IM1 13 9 | 3nexmpomazrum (1))
IM2 14 10 |3nexmpomazHum (2)
12 3azemneHue

- EI.I'IE'I{TFIEIHHLIIH HIMEpHTeNk TOKA

PIB - pene nonoxeHusi BKMOYEHO,

PY, PY1, PY2, PY3 — pene yka3aternbHble,

KY, KY1 — kntouun ynpasneHus,

KO, KO1 — koHTaKT oTKnto4eHun P3A

PI1, PT3 — pene koHTpons,

BJIK — KOHTaKT KOHEYHOrO BbIKIOYaTENs

GrOKVPYIOLLIEro YCTPOIACTBA,

PO -pene nonoxeHusi OTKMIOYEHO,

R, R1, R2 — orpaHnunTensHble pe3ncTopbl,

Ra —Pe3nCTopbI-aKBNUBAIEHThI,

S1— 9NIEKTPOHHbLIN KIHOY,

S2 - KOHTaKTbI pene curHanmsauunm exoga
«KoHTponb OM OTkn.»,
KA - ToKkoBble perne C AelUyHTUPOBaHNEM.

Cxema C TOKOBbIMM 3alluTamm ¢ OewyHTnposaHmeMm.

MpencraBneHHbIi Ha cxeMe Habop 3alNUT CAYXUT ANs 03HAKOMITEHUSA ¢ PYHKLUMOHANbHbIMU BO3MOX-
HocTAMKM BnokoB ynpasneHusi. YnpaBneHue no Bxopam «BknwoueHue CK», «OtknroyeHue CK» moxeTt
ObITb MCNOJIb30BAaHO (He MCMNONIb30BaHO) No ycmoTpeHuto MNoTpebutensa ¢ yyeToM napameTpoB BXO-

27



MpunoxeHue 5. PekomeHaauum Nno npuMeHeHUo G11I0KOB ynpaBreHus
BY/TEL-X/X-12-02.

B cxemax C NOCTOSIHHBIM ONepaTUBHBIM TOKOM B KOMOMHAUMK C 3NeKTPOMEXaHUYECKUMUN pene peko-
MeHayeTcs ncnonb3oBatb 6noku ynpasneHus BY/TEL-X/X-12-02.

Y -

bY/TEL-X/X-12-02
X1

—O— Llenb —O—
1 3asemneHue 1
3 On. numaHue 4
SB1
Konmakme P3A r—yﬁ
° . 9 BkniovyeHue CK
¢ 10  |BkmoyeHue/OmknioyeHue (K
F/ * T 11 |Bkniderue/Omk noseHue (K
o i 12 OmknioveHue CK
L_p- |SBZ
KY X3
— —O-] Lens [0
R ’—‘ 1 Bknioverue u KoHmpons
e T Rakb. |—-

KY1 OmknioveHue U Koxmpons

6 —"—O—

10
R1 ‘
— Rakb s
Ko PY1 3 I
> - >
y2 — ‘
KO1 4 Fleeting (D —"
I -4 13 Fleeting (2) ;‘
R2 : > Xk
L = %}‘ llens l{}
™
§ - 1 Passing (1 Jj
§ i 4 2 Passing (2)
g X2
e —-O— llens
-« 1 Fomob (1) —"
BB/TEL*X*X/X*XX ‘ 2 Tomab (2)
XT2 <« & | AbBapus (D ﬁ
lens |—O— 4 S Abapus (20
BK1 15 ]
EK2 16 ‘ 7 | baok—koHmakm (1)
XT1 AB/K 8 | bnok-koHmakm (2)
llenb —O—
IM1 13 9 | InexmpomazHum (1)
M2 14 10 |3nexmpomazHum (2)
12 3azeMneHue
- ANSKTPOHHLIA MIMSPHTENL TOKA
PT1B - pene nonoxeHus BKAYEHO, PO -pene nonoxeHnst OTKMOYEHO,
PY, PY1, PY2 — pene ykasaTenbHble, R, R1, R2 — orpaHnuuteneHble pe3ncTopsl,
KY, KY1 — kntoun ynpaeneHus, R3 —peancTopbl-aKBMBaneHThI,
KO, KO1 — koHTakT oTknto4eHnn P3A S1— 9NEKTPOHHbIN KoM,
Pl— pene koHTpons, S2 - KOHTaKThbl pene curHanusaumm Bxoaa

BJIK — KOHTaKT KOHEeYHOro Bblkno4aTeNs «KoHTtponb 3M Otkn.».
6nokupytoLLero yctponctea

lMpeacraBneHHbli Ha cxeMe Habop 3alUUT CAYXUT ANS 03HAKOMIIEHUSA C PYHKUMOHANbHbIMU BO3MOX-
HocTaAMKM OnokoB ynpaerneHusa. YnpasneHue no Bxopam «BknioueHune CK», «OtknrouyeHne CK» moxet
ObITb MCNOJIb30BaHO (He MCMNONb30BaHO) NO ycMoTpeHuto MNoTpedbutensa ¢ yyeToM napameTpoB BXO-
0OB.

5.1 Bxop «Otkn. HA v KoHTponb »

Bxog «Otkn. HA n KoHTponb » npeaHasHavyeH Ans OTKMAYEHUS OT HE3aBUCUMOrO UCTOYHMKA (MpU Hanu-
YK ONEepaTMBHOIO NUTAHKUS).

5

bY/TEL

——1 "Omkn. HW u Koumpons”

PK
R1
»—D "Omkn. HA u KoHmpons” T

P3A

S E .

R>
"3kbubaneHm 3M Omka. HA"

"3kbubaneHm 3M Omka. HA"

MoakntoueHune Bxoga «OTkn. HY v KoHTponb» k TNoBbIM cxemam P3A.
PK — pene koHTpons,

PY — pene ykasaTernbHoe,

R1 — orpaHuuuTenbHbIN pe3ucTop,

P3A — KOHTaKTbl penenHom 3awmnTbl n asTomatuku (AlB),

Ra —pesuctop-aksusaneHt M Otkn. HU,

S1 —3nEeKTPOHHbBIN KItoY

Bxog MOXeT nmeTb OTKpbITOE (HM3KOOMHO€) nnn 3akpbitoe (BbICOKOOMHOG) COCTOsAHNKE.

Bxog HaxoauTtcsa B 3aKPbITOM COCTOAHNN NPU BbINOJTHEHNN Crnenyrowmnx yCJ'IOBMVIZ

KopoTkoe 3amblkaHue B Lenu anektpoMmarHuta BB/TEL

YpoBeHb Toka ynpaenenuns B uenu «Otkn. HY 1 KoHTponb» Bbilwe JonyCTUMOro
YpoBeHb Toka KoHTpons Bxoaa «Otkn. HA 1 KoHTponb» Bbille onyCTUMOro
Otkas BY/TEL

B OTKpPLITOM COCTOSIHUM TOK KOHTPOJIS, NPOTEKaKLWMIA B Lienu Bxo4a, OrpaHnyeH CyMMapHbIM COnpoTuBhe-
Huem obmoTkm PI13, orpaHnymTensHoro peanctopa R3 1 BHeWHero pesncropa-skenBaneHTa Ra.

B BbICOKOOMHOM COCTOSIHUM Lienb obnagaeT 60MbWMM BXOAHBIM CONPOTUBIEHMEM (CM. TexHuyeckme na-
pameTpbl).

Anroput™ OyHKLMOHMPOBAaHMS BXOA4a aHanornyeH Bxogy «OTknodeHne n KoHTponb ».

Bxog «OTkn. HN n KoHTponb » nmeeT 3alumTy OT neperpeBa camoro 6rnoka n pesncropa-aksmsaneHta Ra
npy gnutensHoM (6onee 200 mc) npoTekaHny Yepes Lemnb yrnpaBreHusl Toka BESIMYMHOM OT MMHUMAIbHOro
YPOBHS TOKa yrpaBneHus 40 MakCuMarbHO A0NYCTUMOro YPOBHS TOKa KOHTPONS.

Ecnun BennumMHa ToKa He BbLIXOAUT 3a npefernbl ykasaHHOro AnanasoHa B TedeHne 200 mc, To Bxog Ha 50c¢
nepexoanT B BbICOKOOMHOE COCTOSIHME ANl BOCCTaHOBMNEHWs Tennosoro 6anaHca. 3atem BXO4 CTaHOBUTCS
HM3KOOMHbIM Afsi NPOBEPKN TOKOBOIO pexuma uenu. Ecnn BennunHa Toka He npeBbilaeT MaKCUMarbHO A0-
NyCTUMOTO YPOBHSA TOKa KOHTPOS, BXOA, OCTAaeTCsl HU3KOOMHbIM, B MPOTUBHOM Cryyae NpoLLecC NoBTOPSAETCS.

[aHHasa cutyaumsa BocnpuHUMaeTcs GNIOKOM yrnpaBrneHUA KaK oTKa3

YpoBeHb Toka ynpasneHus B uenn «OTkn. HY n KoHTponb» Bbile onyCcTUMOro
YpoBeHb Toka KoHTpons Bxoga «OT1kn. HA 1 KoHTponb» Bbille AonyCTUMOro

M CONpoBOXAaeTCs aBapMUHOM CUrHanNu3aumenm n MHguKaumemn.

Bxon coxpaHsieT CMOCOGHOCTb K npuemMmy KomMmaHAabl (HaXOFI.VITCﬂ B HU3KOOMHOM COCTOﬂHMM) He MeHee 30 c ¢
MOMEeHTa nponagaHnsa onepaTuBHOro NUTaHuA.

Bxog «Otkn. HA n KOHTpOﬂb » AonycKkaeT BO3MOXHOCTb yrnpaBlfieHUA OT BHEeLWIHero npeaBapuTesribHO 3apsAXeHHOro
KOHOeHcaTopa.

11
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BHymaHue!
Mpen BbinonHeHveMm onepaunn «BknioveHne» Bxon «OTkn. HN u KoHTponb» oTkpbiBaeTca Ha Bpems 12+2 mc ans

NPOBEPKN HanmMuns KOMaHObl OTKMIOYEHUs Ha 3ToM Bxofde. Ecnv komaHga npucyTcTBYeT, BKIOYEHME He MPOMCXOAUT
(6bnoknpoBKka BKMOYEHNS1 KOMAHZON OTKIOYEHUST).

BoamoxHo HeCaHKUMOHNPOBaHHOE KpaTKOBpPEMEHHOE cpa6aTb|BaH|/|e pene PK.
TexHu4eckne napameTpbl:

Bxog «OT1kn. HA n KoHTponb»

[vanasoH Hanps»KeHWn ynpasneHus
HomunHanbHbIn Tok ynpasneHus IN (ycTaHaBnvBaeTcs nepeknoyarenem)

(20,4...275) B AC nnn DC
0,5/1/1,5/2/2,5/3/4]5 A

MwHMManbHbIV YPOBEHb TOKa yNpaBnieHust 0,65IN
MakcrmarnbHo JoNyCTUMBIN YPOBEHb TOKa yrpaBreHus (11£3) A
MakcumanbHO JONYCTUMBbIN YPOBEHb TOKA KOHTPOMs 0,3 IN, Ho He Bonee 0,2 A

Bpemsi obHapyXeHWst KoMaHabl OTKNOYEHUS (25%5) mc

BxogHoe conpoTuBreHNe B HU3KOOMHOM COCTOSIHUM onpegensieTcsi CONpPoTUBIIEHNEM
pes3ucTopa-aKBuBaneHTa
BxogHoe conpoTmBrieHe B BbICOKOOMHOM COCTOSIHUKN, HE MeHee 500 kOm

5.2 Bxopg «Bcn. nutaHue».

B 6noke ynpasnexust BY/TEL.X/X.12.03 npegycMoTpeHa BO3MOXHOCTb MUTAHUSA OT HA3KOBOMbTHOIMO MCTOYHMKA NO-
CTOSIHHOrO HanpsbkeHns. MNpu nuTaHum no Bxoay «Bcn. nuTaHne» 6nok moxeT obecneunTb He MeHee nNsaTy uuknos B-O ¢
WHTEepBanoM mexay umknamu He Mexee 40 c. Cnegytowimne nsaTb Umknos B-O moryT 6b1Tb npoBedeHbl Yepes 11 MuH. Briok
ynpasneHnst 4onyckaeT OAHOBPEMEHHOE NOAKIIOYEeHNE K UICTOYHUKAM BCIOMOraTesibHOro 1 onepaTuBHOrO nutaxus. Mpu
3ToM no Bxogy «Bcn. nuTaHne» noTpebnsieTca MowHocTb He Gonee 1 BT.

TexHuyeckne napameTpsl:

BcnomorarteneHoe nutaxue

[nanasoH HanpsXXeHWn NuTaHus | (12..30) B DC
MowHoCTb, NoTpebnsaemMas OT BCnoMoraTenbHOro MCTOYHMKA NUTaHus, He Gonee

B npouecce NOAroToBKM K BKIKOYEHUIO 35 Bt
B cTtaunoHapHoM pexume 15 BT
Bpems noarotoBku Kk onepauun «BknoveHne» nocne nogayv BCNoMoraTernbHO- 50c
ro nuTaHus, He 6onee

5.3 Bbixogbl «BKA» (Tonbko ansa BY/TEL-X/X-12-03).

Brnok-koHTakTbl aBapuiiHoro oTtkntodeHus (BKA) npepctaensioT coboli HOpManbHO Pa3oOMKHYTbIE KOHTaKTbl A Bbl-
xoaa «BKA1» n nepekntovatowme koHTakTbl Ans Boixoga «bKA2». UcxogHele coctosHus BKA1 n BKA2 npuBepneHbl Ha
cxeme.

Anropytm paboTbl curHanusaumm:

e nocrie BbINOSIHEHUS onepaunn BktoveHnst BB/TEL koHTakTbl BKA1 3aMbIkaloTCsa (KOHTaKThI
BKA2 nepekntovatoTtcs);

e  nocre BbiNoNHeHUs onepauun otknoveHnss BB/TEL no Bxogy «OTkntoyeHne n KoHTponb»
KoHTakTbl BKA nepekntoyatoTcsi B UICXOQHOE COCTOSIHME;

e nocrie BbiNoNHeHUs onepauun otknovennss BB/TEL no Bxogam «Otkn. HUA n KoHTponby,
«OtkntoyeHne CKy, «MTaHue OT TOKOBbIX Lieneny, a Takke Npu MexaHUYeCckoMm UM caMmornpomn3BoSIbHOM OTKIHO-

YeHun KoHTakTbl BKA He MeHSAH0T CBOEro NosioXXeHus:.
Ansa curHanusaumm BKA ncnonb3oBaHbl 6ucTabunbHbIE («3anoMuUHaloWme») perne.
KomMmyTaLMOHHbIE NapamMeTpbl KOHTaKTOB pene:

MakcrmanbHbIN MOCTOAHHBIN TOK, «pa3pbliBaeMbIi» KOHTaKTamu pene npu HanpskeHun 2508 0,12A
n t=1mc, He Gonee

MakcmanbHbIN NepeMeHHbI TOK, «pa3pbiBaeMblii» KOHTaKTamMu npu HanpsixxeHun 250B n 2A
cos=0,3, He Bonee

MuWHUManbHbLIN TOK, KOMMYTUPYEMbIN KOHTaKkTaMu pene, Npu HanpsbkeHun 12B, He MeHee 10mMA

5.4 Bxop «Copoc BKA».

KoHTaktel BKA MoryT 6biTb NpvBeAeHbl B UCXOAHOE COCTOSIHUE MPUMOXKEHWEM HAaMpshKeHUsi onepaTMBHOMO NUTaHUS
Ha Bxoa «C6poc BKA» npu ycnosum, yto BB/TEL HaxoguTcs B OTKIMIOYEHHOM COCTOSIHUM (BIOK-KOHTAKT 3aMKHYT).
TexHuyeckne napameTpsl:

[nanasoH HanpshkeHUn ynpaBnexHus (20,4...275)B AC unn DC
BxogHoe conpoTtusneHve (36+£15%) kOm

MpunoxeHue 4. PekomeHagaumMm no NnpMMeHeHUro 6110KOB ynpaBrieHUsA
BY/TEL-X/X-12-01.

B cxeMax ¢ NOCTOSIHHLIM OnepaTUBHBIM TOKOM B KOMOUHaLMK C 3alMUTHBIMK perne Ha 6a3e MUKponpo-
LLeCCOpPHbIX YCTPONCTB pekoMeHayeTcs NpuMeHsTb 6noku ynpasnenuna BY/TEL- X/X-12-01.

+1Y
-1y .
Y/ TEL-X/X-12-01
X1
AB O llenk
1 3a3eMneHue
3| 0n. numaHue (+)
4 | On, numanue (-)
MUKDODDOME[[ODHO@

efe SB1
D !_jj/‘\

T/ ¢ | 9 Bknioyerue (K
¢ .

T 10 |Brnoyenue/Omkmovenue (K
” f
\

11 Bkngyenue/Omkaoyerue (K

’ 12 | OmknoyeHue (K
BARL
X2
% —O- Lens
44— 1| Tlomb () | —"
BB/ TEL 444 7 T |
Y12 C€—— ¢ | Abapun (D ﬁ
lens O cd4— 5| Abapus D
=

bK1 15 —‘
bK? 16 7 | bnok—kaoHmakm (1)

XT1 ‘ ABK 8 | bnok-koHmakm (2)
lens |-O—
M1 3 9 [JnekmpomazHum (1)
IM2 14 10 |3nexmpomazHum (2)
12 303eMneHue

SB1, SB2 —kHONKM ynpasneHus,
BJIK — KOHTaKT KOHEYHOro BbiKNtoYaTeNss ONOKMPYOLLEro yCTPOUCTBa.
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BY/TEL-X/X-12-02

X1 X2
KoHT. Llens KOHT. Lenb
1 3asemneHune 1 «lotos» (1)
2 2 «loTOB» (2)
3 «On. Mutanuwe» ~ (+) 3
4 «On. Nutadwe» ~ (-) 4 wABapuan» (1)
5 5 «ABapuan (2)
6 6
7 7 «Bnok-koHTakT» (1)
8 8 «Bnok-koHTakT» (2)
9 «BrknwouyeHne CK» 9 «AnekrpomarHmnT» (1)
10 «BrnroueHne/OTknoverdne CK» 10 « DNEKTPOMATHUT» (2)
11 «BrnoyeHune/OTknoueHne CK» 11
12 «OTknoyeHune CK» 12 3azemneHue
X3 X4
KoHT. Llens KOHT. Llens
1 «BknioueHue n Kontpone» (1) 1 «Passing» (1)
2 «BrnoueHne n Kontpone» (2) 2 «Passing» (2)
3 «JkemeanedT OM Bin.» (1) 3
4 «IxemeaneHT IM Bin.» (2) 4
5 5
5] «OTenioyeHue m Kontpones (1) 5]
7 a«OTRnoueHne n Kontponss (2) 7
8 « IKBMBANEHT IM OTrn.» (1) 8
9 « IKBMBANEHT IM OTrn.» (2) 9
10 «KoHTpons 3M OTkn.» 10
11 11
12 «Fleeting» (1) 12
13 «Fleeting» (2) 13
14 14
15 15
16 16
BYI/TEL-X/X-12-03
X1 X2
KaHT. Ll&ne KoHT. Lenk
1 JazemneHwe 1 wloToes (1)
2 2 wloToes (2)
] w0n. Muradnes ~ [(#) 3
4 #0n_ Murasunes = (-] 4 #Aaapuas (1)
] 5 whaapuas (2]
] #Benom. MutadHue: (+] 8
7 aBonom. Muradmes (-] 7 wBnos-wkoHTakTs (1)
] B wBEnos-KoHTaKT: (2]
9 aBaniovedne T g « INEKTpoMarHnTs (1)
10 # BenwoyeHne/Dmuniosende Ca 10 # INBKTPOMAHNT & (2)
11 # BenoyeHne/Dmuniouenne Ca 11
12 admenioqerHe Ty 12 Jase MneHue
X3 X4
KoHT. Lleres HoHT. Uenk
1 aBanioHedne v Kostpone: (1) 1 EHA 21 [(HF)
2 aBanioHedne v Kostpone s (2) 2 EEA 2.2
3 « xensanedt 3M Bun.s (1) 3 BHA 2.3 (H3)
4 w FkansanedT 38 Bun.s (2) 4
L] 5 wPesmm Tokoeoro Oren.x (1)
& £ Jmenidedne W Kodtpones: (1) ] w Pasnm TokoBore Oren.s (2}
T £ DmniodeHue W KonTpones (2) T
1] w3kaMpanedt IM Ormen.s (1) B a0men. HW w Kowtpones: (1)
9 w3xameanedt IM Omwn_s (2) a e Omen. HA m Kowtpones (2)
10 #HoHTpons 3 Omwn.s 10 w3kansanadT 3M Omen. HW= (1)
11 11 w3kensanadt M Omen. HA= (2)
12 BEA 1 (1) 12
13 BEA 1 {2) 13 MuTasue oT Tokoasn wened 1=(1)
14 14  plMMuradve o7 TokoBblx genaid 1s{2)
15 #Chpoc BHA= (1) 15 Muranue or Tokoeex wened 21}
16 #Chpoc BHAs (2) 16 fNwranne or TokoBLix genei 2s{2)

Jluer 2

5.1 Bxopgbl «[TutaHMe OT TOKOBbIX Lenen», «Pexxnm TokoBoro OTKn.».

Bxoabl «luTaHne oT TOKOBbIX Leneny npeaHasHaveHbl A4S NOAKIOYEHUS K BTOPUYHBIM LiensiM TpaHcopMaTopoB
TOoKa ABYX pasHbix a3 u obecneyennsi BY/TEL aHepruei, Heobxoanmon Ansi BbINOIHEHUS onepauny OTKIYEHUS B OT-
CYTCTBMU ONepaTUBHOIO NUTaHUSI.

Bxoa «Pexum TokoBoro OTKM.» npegHasHayeH Ans Bblbopa anroputMa OTKMYEHNUS NPY MUTaHUK OT BTOPUYHBIX Lie-

new TpaHcopmMaTopoB ToKa:

Bxoa pa3soMKHYT — onepauus OTKIIOYEHNUSA BbINOMHAETCS aBTOMaTU4YeCKN HeMedsleHHO Mocrie OKOHYaHus 3a-
psifa koHAeHcaTopa OTKITHYEHMS (AN CXEM C AELUYHTUPOBaHWEM);
BxoA 3aMKHYT — onepauus OTKITIOYEHUS! BbIMOMHAETCS NO KOMaHAe, NPUHSATON OAHVM 13 BXOZOB YNPaBreHUs:

Mpy Hannuun onepaTMBHOrO MNWM BCNOMoraTesnb-

HOro NnTaHuA

Bxopamu:

«OT1knoyeHe n Kontpomnby», «OTkn. HU n Koh-

Tponby, «OTkntoyeHne CKy.

I'IpM NMUTaHUN NO TOKOBbIMU LendAM B OTCYTCTBUU
onepaTtnBHOIo nnn scnomoraTtesribHOro NMTaHnga

Tonbko Bxoaom «OTknrouveHne CK».

\;Hummug om mokobeix ueneu 1(1)

bY/TEL-100/220-12-03

Pexum moxaboza Omka. (1)

Pexum mokobozo Omkn.(2

Mlumatue om mokobsix ueneu 1(2)

Mlumaue om mokobix ueneu 2(1)

1TTg
[]
L]

1T7c
[]
L]

liﬂum(mue om nokobuix ueneu 2(2

MoaknioveHne Bxogos «luTaHue ot
TOKOBbIX Lienen» Ans 3awuThl C AeLlyHTUPO-
BaHMEM.

1TTa

BY/TEL-100/220-12-03

Pexum mokoboza Omkn. (1)

[

Pexum mokobozo Omkn,(2)

RT1
]
L]

[

Mlumarue om mokobbix uened 1(1)

1TTc

RT2

llumaHue om mokoBbix uened 1(2))

BknoveHue CK/Omknioyerue CK

RT1.1
PTZW:

Omknoyenue (K

[]
L]

llumaHue om mokoBbix uened 2(1)|

—

llumarue om mokobbix uened 2(2

MNopgkntoyeHne BxogoB «[lutaHme ot TO-

KOBbIX Lienein» Ana 3alyUT KOCBEHHOro AeNCTBUS.

BHumaHue! Mpu ucnonbsoBaHun BxopoB «luTtaHue oT TokoBbIX uenen» BY/TEL yctaHoBka TokoBOM OT-
CeYKU penenHom 3awuTbl NPUCOEANHEHUS, HA KOTOPOM YCTaHOBIIEH MoAyrb, AOMKHa ObiTb He Gonee 80 A BTO-
PUYHOIrO TOKa U C HYNeBOW BbiAepPXKOW BpeMeHU

Bxogbl «[1MTaHne oT TOKOBbIX LiENen»

[rnanasoH nuTalLwmx TOKOB

(2...300) A

MolLHoCTb, NoTpebnsaemas KaxabiM BXoAOM, He 6onee

2A 5 BA

5A 12 BA
10 A 25 BA
30 A 120 BA
300 A 8000 BA

Bpemsi nOAroToBKM K OTKMKOYEHMUIO, He bonee*

2 A** 1000 mc

5A 400 mc
10 A 150 mc
30 A 110 mc
300 A 100 mc
Jonyctnmasi npoaomKNTENbHOCTb NPOTEKAHUSA TOKA, HE MEeHee

5A )

10 A 100 ¢
30 A 10¢c
150 A 1c¢c
300 A 0,1c

*

** - Tonbko Npu pa3oMKHYTbIX Bxogax «BkntoueHne CK» n «OTkntoyeHne CK ».

«luTaHMe oT TOKOBbIX Lienemn 2»

- MapameTpbl NpyBeAeHbl AN criyYyas NpoTekaHns TOKOB Yyepes ob6a Bxopga: «[ntaHne oT TOKOBbIX Lenen1» n
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6. Ouarpamma umkna «B-O»

OTKJIIOYEHO M BxJiloueHO M OTKIIIOYWEHO M
I'OTOBO K BKJIIOYEHWIO I'OTOBO K OTKJIIIOYEHMIO IT"'OTOBO K BKJIIIOYWEHMIO

UHM'I‘ { (.
i
1
! t
Usx .
I | L.
1 H | D7
i 1) ! ! t
Rsx ™t : {
1 1
i i S-I
| Tio! t
Iex 4 F |
I
I i .
: ! )T t
Uox’ H .
’ | | |
L ! {
T T 1 T
I T5' ' Ta | t
Rox :<—>—l<— ! (
| |
1
o i 2 | t
lox , H ! >
1 1 |
1 |
1 1
b ! t
UOHMK 1 1 ]
P i
] 1 ! ¢
V Te i T4 i t
Romnx 1—l e . ¢
C L |
| : t
lonmnx ! | ( t
i i
U, ! !
b ' I I C T G T
1 |
L Il ] 1
L TH B . T i | :l t
1 h 0 |
BaMkH. : .
1 I INonoxenne
PasBOMKH. L BIIOK-KOHTAaKTa

unmnt
Uk, Uok, UoHnk

Uam
IBK, 10K, lOHMK

RBk, ROk, ROHMK
T1=(25 £ 5) mc
T2=(60 + 10) mc
T3

T4=(12+£2) m
T5=(15 £ 5) mc
Te=(3 £ 1) mc

T7=(12 £ 3) mc
T10=(9 £ 0,5) ¢

BpeMsi, t

- HanpsbkeHUe onepaTMBHOIrO/BCNOMOraTernbHOroO NUTaHUS;
- HaNpsXXeHWs ynpaerneHns Ha Bxodax «BknioyeHne n KoHTponb», «OTknodeHve n Kontponby», «OTtkn. HU n Kok-
TPOMNb» COOTBETCTBEHHO;
- HanpshkeHne Ha obmoTke anekTpomarHuTa BB/TEL;

- TOKU ynpaeneHusi Bxogos «BkntoueHne n KoHtponby, «OTkntodeHne n Kontponb», «OTkn. HU n KoHnTponb» co-
OTBETCTBEHHO;

- BXOOHble COMpOTMBNEHUst BXoaoB «BkntoyeHne n KoHTponby, «OTknoveHne n KoHtponby, «OTkn. HU 1 Koh-
TPOmb» COOTBETCTBEHHO;

- BpeMsi 0OBHapy>XeHUs1 KOMaHbl OTKIHOYEHNS;
- NPOAOIMKUTENBHOCTb HU3KOOMHOIO COCTOAHUA BXoAa «BknioveHne n KoHTponby;

- BpeMmsi BKIIOYeHus (CM. « TexHuyeckue xapakrepuctuku» BB/TEL)
- NPOAOIHKUTENBHOCTb OTKPLITOrO COCTOSIHUA BX0A0B «OTkntodeHne n KoHtponb» n «OTkn. HUn  KoHTponb» ans
NPOBEPKU NPUCYTCTBUS KOMaHAb! OTKIOYEHUS;

- BpEMSi OT MOMEHTa MnoAayy KOMaHAbl BKIOYEHWS 0 Havana NpoBepKu MPUCYTCTBUSE KOMaHZbl OTKIMOYEHUS MO
uenun «OTkntoveHne n KoHTponby;

- 3aepXka Mexay Hayanom MpPOBEPKU MPUCYTCTBUS KOMaHAbl OTKMoYeHust no uenu «OTknoveHne n KoHTponb» 1
Hayanom npoBepKu NPUCYTCTBUSI KOMaHAbl OTkNoYeHus no uenu «OTkn. HA n KoHTponby;

- BpemMs OT MOMeHTa nofdaymn HanpsbkeHns Ha obmMoTKy anekTpomartuta MK oo 3ambikaHmns koHTakToB BK;

- BPEMSsI NMOATOTOBKM K ONepaLmu BKIIOYEHNUS Nocne npeablayLlein onepaunm BkoYeHust (CM. pasgen «TexHude-
CKue napameTpbl»);

(T3+T11)=(95 % 6) MC - BpeMsi OT MOMEHTa noAaun HanpsixeHust Ha 06MOoTKy anekTpomarHuTa BB/TEL no MmomeHTa

nepexona BXoa0B «OTKIIIOUEHUE U KOHTpOIIL», «Otkn. HU u KOHTpOJ’IB)) B HU3KOOMHOEC COCTOAHUEC

MpumeyvaHue: Uukn onepauun «B-O» npu ynpaBneHuu no uenu «OTtkn. HU n KoHTponb» BbinonHsieTcs aHano-

F’M4Ho.

MpunoxeHune 3. O603HaYEeHME KOHTAKTOB COeAUHMUTENEN U Ha3BaHMe uenen ans
6nokoB ynpaBneHusa BY/TEL-X\X-12-01 n BY/TEL-X/X-12-02(03)

BY/TEL-X/X-12-01

X1 Kl
BB a0 0EEEE E HHEB A8 BHEERERE

e eseess e EEsee s e ee

BY/TEL-X/X-12-02(03)

bont 3azeMneHua

X3 X4
122 4 56 7 B 9101112131415 16 1 22 4 56 7 B 9 10111213141516

[ (| [ I |
COCCECOCCROCCOE0)  BOCCOCOClOCoole

K1 X2
123 45674891011 123 4567 431011
Q &
| I I | I I | I I ]

“ERCCOOCERRRA CORRAGCEORR

BY\TEL-X/X-12-01
X1 X2
KoHT. Uenk KoHT. Llenk
1 3azemnetne 1 «[oToB» (1)
2 2 «[oT0BY (2)
3 «On. MutaHmes ~ (+) 3
4 «On. Mutanney ~ (-) 4 «Asapuay (1)
5 5 «ABapuax (2)
6 ]
7 7 «Bnok-koHTaKT» (1)
8 8 «BnoK-KoHTaKT» (2)
9 «Brnioyenue CK» 9 ganexTpomarsuTy (1)
10 | «Bxknroyenne/Qtknioyenne CKn 10 «INEKTPOMArHUTY (2)
11 | «Bknroyenne/OTknioueHne CK» 11
12 «OTknioueHme CK» 12 3azemnenue

JNuct 1
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MpunoxeHue 2. FabapuTHble YepTexu 6nokoB ynpaBneHna BY/TEL-X\X-12-01 n

BY/TEL-X/X-12-02(03)

BY/TEL-X/X-12-01

205
187 63,5
Ve 1N |
s b
)
1 ;
r }\Mm e )é l J
4 0OTE,
BY/TEL-12-X/X-12-02(03)
102
52
°4%a°
2|
L 55
205
110 187
T- /fl , WV
e
L - y
< T2
_| | G 00 oe
L [ il = Xm
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4 0TB.

7. Tabnuua AnsA BbIGopa CONPOTUBIIEHUS Pe3MCTOPOB-IKBUBANeHTOB.

HomuHanbHoe Ha-

HomMuHanbsHbIN TOK yripaBiieHus, A

npsbkekve, B 0,5 1,0 1,5 2,0 2,5 3,0 4,0 5,0
R [OM] 39 20 13 10 7.5 6,2 4,7 3,6

24 DC P [Br] 25 25 25 25 25 25 25 25
Pi [BT] 30 50 75 100 130 160 | 210 | 270

R [OM] 51 27 18 13 10 8.2 6,2 5,1

30 DC P [Br] 25 25 25 25 25 25 25 50
Pi [BT] 35 60 90 120 160 190 | 250 | 300

R [OM] 91 43 30 22 18 15 11 8.2

48 DC P[Br]25 | 25 25 25 25 25 50 50 50
Pi [BT] 50 90 130 190 | 220 | 260 | 350 | 470

R [OM] 110 56 36 27 22 18 13 11

60 DC P [Br] 25 25 25 25 50 50 75 75
Pi [BT] 60 110 170 | 230 | 275 330 | 460 | 540

R [OM] 220 110 68 51 43 36 27 22

110 DC P [Br] 25 25 50 50 50 75 75 100
Pi [BT] 80 160 | 260 | 350 | 410 | 490 | 650 | 790

R [OM] 430 | 220 150 110 82 75 56 43

220 DC P [Br] 25 50 75 75 100 150 | 200 | 200
Pi [BT] 190 | 360 | 530 | 730 | 980 | 1100 | 1430 | 1860

R [OM] 180 82 56 43 33 27 22 18

100 AC P [Br] 25 25 25 50 50 50 75 100
Pi [BT] 85 190 | 280 | 360 | 470 | 575 700 | 860

R [OM] 220 110 75 56 43 36 27 22

127 AC P [Br] 25 25 50 50 50 75 75 100
Pi [BT] 110 | 230 | 330 | 450 | 580 | 690 | 920 | 1140

R [OM] 390 | 200 130 100 75 62 47 39

220 AC P [Br] 25 50 50 75 100 100 150 | 200
Pi [BT] 200 | 400 | 610 | 800 | 1070 | 1300 | 1700 | 2050

MpumeyaHue 1: OnuMTensHOCTb UMNyNbca MOLLHOCTM He Bonee 60 mc.
Mprumeyanwne 2: MNMprBeaeHHble B Tabnumue 3HayeHns molHocTu (P) obecnednBaloT HagexHyt paboTy
pe3nCTOPOB-3KBUBANEHTOB B CTaLMOHapHOM pexume. O4HaKko pe3ncTopbl HEKOTOPbIX Npon3BoguTENEen MoryT
UMETb HU3KYK YCTOMYMBOCTb K BPEMEHHbIM Meperpy3kam, Bbl3BaHHbIM BbICOKOW 4aCcTOTOM KOMMYyTaLMUA WUn
BO3ENCTBMEM UMMYMbCHbLIX Neperpy3ok. [na Taknx peanuctopoB Tpebyemoe 3Ha4yeHne HOMUHAaIbHOW MOLLHO-
CTVM MOXET MpEeBbILLATb 3HAYEHUs, ykadaHHble B Tabnuvue. B criyyasix HeyBepeHHOCTM B Bblibope HEoOXoaMmMo

06paTUTLCA K NPON3BOAUTESNIO PE3NCTOPOB.

Mpumevanne 3: ConpoTuBIEHME PE3UCTOPOB, COEAMHEHHbIX MOCHenoBaTeNbHO C pere MonoXeHus
(PMNO, PrB), pomkHo 6bITb, MO KparHen Mepe, B 3,5 pa3a Gornblue COnpOTUBMEHUS Pe3UCTOpa-aKBMBaneHTa
COOTBETCTBYHLLEN LIenn KOHTpons. B nmpoTuBHOM crny4vae, KOPOTKOE 3aMblkaHue OOMOTKM perne MOoSoXKeHust
MOXET NPUBECTY K BbIMOSTHEHNIO HECAHKLIMOHMPOBAHHON onepaLum.
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8. CeetoBas nHaukauus. MpunoxeHue 1. BHewHun Bug 6nokos BY/TEL-X/X-12-02(03) n BY/TEL-X\X-12-01

B BY/TEL npeaycMoTpeHbl CBETOBas UHAMKALMSA COCTOSIHUA 1 PEXMMOB paboThbl.
CocTaB opraHoB UHOUKaLMK 4515 pas3nnyHbIX ucnonHeHun BY/TEL

O603Ha4eHne CBETOBOIO BapwuaHT ucnonHeHunst moaynsi
WHAMKaTopa ynpasnexusa BY/TEL-X/X-12-XX imnmgphl
01 02 03 Nepekn oy aTant
ABAPMH + + + Ona YCTAHOBKH TOKA
MATAHUE + + +
roToB + + + » SR T Y
BCI.MNTAHNE + sl -

8.1 Wnpukauua FOTOB.

CeeTtoBon nHankatop NOTOB npegHasHadeH onst curHanuaauum o rotoBHocTM BY/TEL K BbINONHEHWUIO
onepauun «BkrtoueHme». HaMkaTop HenpepbIBHO rOPUT MNP BbIMOSTHEHUN CIEOYIOLLMX YCITOBUN: R
. KOHAEHCAaTOP BKITHOUYEHMS 3aPSDKEH;
e  OTKa3bl He OOHapPYXeHbI.
Mpn nogaye onepaTMBHOIO MM BCNOMOraTENbHOIO NMTaHMS MHOAUKATOP MuUraeT ¢ nepuogom 1,5 ¢ B Teve- A neman
HMe BPEMEHW MOArOTOBKU K onepaumn BKMtoYeHns (cM. TexHrudeckMe napameTphbl).

8.2 Unpgukauma ABAPUA. » k N - & s

aANANANAAANANENN | NRENENNNANANERNN
sagaaasRanssERE  ARRORARRARAORARR/

BY/TEL B npouecce paboTbl OCyLEeCTBASET KOHTPOMb UCNPABHOCTU CBOUX BHYTPEHHUX Y3MOB U BHELUHUX
uenen. NepnoanyHOCTb NPOBEPKM onpedenseTcsl cneundukon Lenen n He npeBbilwaeT nHTepean 50 ¢. ObHa- ¢ [Fasae
py>XeHne TOro UM MHOro oTkasa CUrHanusnpyeTcsi MuraHuem ceetoBoro mHaukatopa ABAPUA. Konudectso . —
BCMbILLEK COOTBETCTBYET NpUYMHE OTKasa (CM. Tabnuuy). Benbiwkn cneayoT ogHa 3a gpyrov ¢ nepuogom 0,5
C; NocneaoBaTenbHOCTM BCMbILLEK NPY 3TOM NOBTOPSAIOTCA € nay3amu B 1,5 ¢. ABapuiHasa nHamkaumsa npoaon-
)KaeTcs A0 BbINOMHEHUS CNEAYHOLWMX YCNOBUMA:
e puW4YMHa OTKa3a yCTpaHeHa;
e puW OYEepeaHOW CaMonpoBeEpPKE UCMPABHOCTY Liener 0Tka3bl He OBHAapYKEeHbI;
®  3aKOHYEHO BbIMNOMTHEHME NOCMNEeA0BaTENbHOCTH BCMbILLIEK, COOTBETCTBYHOLLEN NpMUYMHE OTKasa.
Cnyuan, koraa BY/TEL rotoB k BKNOYEHUIO (KOHTaKTbI pene Bbixoaa «[0TOB» 3aMKHYTbI), a8 MHOUKATOP
ABAPUA muraet, cooTBETCTBYET BbIMNOSIHEHNIO NEPBbLIX ABYX YCIOBUIA N HEBBLINOMHEHUIO TpeTbero. [pu cHA-
TWUW ANEKTPONUTaHNS aBapuiiHasa nHankauusa npogornkaetca He 6onee (10...15) MuH.
Bbixog BY/TEL 13 aBapunHOro COCTOSIHUSA BO3MOXEH MPY BOCCTAHOBIIEHWM HOPMaIIbHbLIX YCITOBUIA
dyHKUMOHMpPOoBaHUS. Bpemsa Bo3BpaTa B paboTocnocobHoe COCTOsIHNE He npeBbIlaeT npu 3tom 50 C.

WENRARNAEEEE ¢

FLLLLLLLLLLLR

CEATOREIE
MHEAHATO Pl

coedHHHTENE WAGD

coeguHuTEN L WAGD

KonnyecTtso KpaTkoe onvcaHne npuynH oTkasa
BCMbILIEK
1 OnutensHoe (6onee 1,5¢) OTCYTCTBUE HANPSXKEHWUIN ONEPATUBHOIO M BCMIOMOraTeflbHoro NnuTaHns
2 HecooTBeTcTBME NONOXEHUS ONOK-KOHTaKTa nocrnegHen npousBeeHHon BY/TEL onepauum

BKITKOYEHUA NN OTKITIOYEHUA

O6pbiB B Lenu anekTpomarHmTta BB\TEL

«KopoTkoe 3amblkaHne» B uenu anektpomarHuta BB\TEL

MexaHunyeckoe UM camonpoun3BoibHOE OTKAYEHNE

YDOBEHb TOKa ynpaslieHua B uenu «OTKMOYEHNE 1 KOHTpOJ‘Ib» Bbille gonyctumoro

YDOBEHb TOKa ynpaslieHua B uenu «BknoyeHne n KOHTpOJ‘Ib» Bbille gonyctumoro

YpoBeHb TOKa KOHTposis Bxoda «BkntoveHne n KOHTponb» Bbile JONYyCTUMOro

YpoBeHb Toka ynpasneHus B uenu «OTtkn. HX 1 KoHTponb» Bbllle AONyCTUMOro

3

4

5

6

7 YpoBeHb Toka kOHTpons Bxoga «OTknoveHne n KoHTponb» BbIle ONYyCTUMOrO
8

9

10

11

YpoBeHb Toka koHTpons Bxogda «Otkn. HN 1 KoHTponb» Bbille 4ONyCTUMOro

12 HecooTBeTcTBME cOCTOsIHUA BXoAa «Pexum TokoBoro OTKN.» MCXOOHOW yCTaBKe

13 (22*) |HecooTBeTCTBME NONOXEHUS NepekntoyaTenst S1 MCXoOHOW ycTaBke

14 (23*) |HecooTBeTCTBME MONOXEHMSA NepekntoyaTens S2 NCXOAHOW yCTaBKe

15 (24*) |HecooTBeTCTBME NONOXEHUS NepekntoyaTens S3 MCXOOHOW yCTaBke

>16 OTkasbl BY/TEL

* - ana ncnonHenun BY/TEL-X/X-12-XX.
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16. MapaHTUn nsroroBuTens

lapaHTuinHbIN cpok BY/TEL ycTaHoBNEH 2 roga co AHs BBOOA B

aKcnyaTaumio, eCNv He NPEBbILLEH FAPaHTUMHBIA CPOK XPaHEHWS.

lapaHTUNHLIN CPOK XpaHeHns — 1 roa, Co AHS MPUEMKN.

lapaHTuiHbIe 06s3aTenbCTBa NpeKpaLLaTes:

* PN UCTEYEHUN rapaHTUAHOTO cpoka cnyx6bl BY/TEL;
* PY HapyLLUEHUN LEeNocTHOCTN nnombuposkn BY/TEL;
* NPW HapyLweHun npasun akcnnyatauum BY/TEL.

[nsa rapaHTUHON 3amMeHbl HeobxoaMMO HanpaBuTb B agpec bnvkanliero permoHanbHoro npea-
cTaBuTenbCTBa NpeanpuaTus "TaBpuga SneKkTpuk" HeumcnpasHbIn 60K ynpaBneHns u akT peknama-
Lnn.

lMocne ncteyeHns rapaHTUMHOIO CpoKa Cyx0bl MPON3BOANTENDb YCTPAHSET BbiSIBIEHHbIE Ae-
deKkTbl 3a CHET 3aKa34uKa.

9. BnokunpoBku.

9.1 BnokuMpoBKa NOBTOPHbIX BKITHOYEHUN.

Ecnv Ha ogHOM M3 BXOOO0B BKIHOYEHUS MPUCYTCTBYET KOMaHAa, TO nocne otkntoyeHus BB/TEL onepaums
BKITOYEHMS MO 3TOMY BXOA4Y He BbIMOnHsieTcs. [Ansa BbIxoda M3 3TOr0 pexmma HeoOGXOAMMO CHSATb KOMaHay
BKITOYEHMSI HE MeHee, 4YeM Ha 2,5 c. Mpu 6noknpoBaHUM OQHOro U3 BXOAOB BKITHOYEHUS COXpaHseTcs
BO3MOXHOCTb BbINOSIHEHUA onepauuu BKIHOYEHUS No Apyromy Bxoay.

9.2 BnokupoBKa BKNOYEHUA nofgavyen KOMaHAbl OTKITHOYEHUS.

Ecnun Ha nio6om 13 Bxogos ynpasrneHua OTKIMK4YeHneM npucyTCcTByeT KoMaHga, BKIKOYeHUe He Nnpoucxo-
ouT. Beixog ns YKa3aHHOIo COCTOAHUA OCYyLLEeCTBNAETCA CHATUEM KOMaHObl OTKITIOYEHUA.

9.3 BnokupoBKa BKITHOYEHUS MeXaHU4YeCKUM OTKNUYEeHeM.

[nsa Bcex BXO4OB BKIMOYEHMUS BbINOMHAETCH YyCrnoBue 6OKMPOBKM NOCNE MEXaHNYECKOro UM caMmonpomns-
BOJIbHOrO OTKItoYeHus. Mpn aTom, cocTtosiHue Bxoga «OTknoveHne n KOHTponb» CTaHOBUTCHA BbICOKOOMHbLIM,
a cocTosiHue Bxoaa «BkntoyeHne n KoHTponb» He n3meHsieTcst (OCTaeTCsl BbICOKOOMHBIM).

[na npoBeaeHus onepauun BKIKOYEHUS HEOOX0AMMO NMpeaBapuUTerbHO nogaTb KOMaHdy OTKIHOYEeHUs Ha
oanH 13 Bxogos «OTkntoveHne CKy, «Otkn. HA n KoHTponb», «[uTaHme oT TOKOBbIX Lenemny.

Py4Hoe (MexaHu4yeckoe) OTKIMoYEeHNE BaKyyMHOrO BbIKITOYaTENsi BOCNPUHMMAaEeTCst Gr1oKoM ynpas-
NEeHUs KaKk aBapunHoOe 1 COMPOBOXAAETCS COOTBETCTBYIOLLEN CUrHanmsaLmen.

9.4 BnokupoBKa BknoYeHus paspbisom Lyenu BK.

BV TEL EEB/TEL

KaTyLW KM NPHEOLE
_F | |
=
|
GNOK-KOHTAKT

E——
L - |

ENK

TMNoEaA Cxema opraHM3ayMM 3NeKTpHHecKo R 5HDI{H|:IDEH:H

10. HacTponka kaHanoB ynpaBreHus..

[na HacTponkn BXOAoB ynpaBneHnsa «BkroyeHue
n KoHTponb », «OTkntodeHre n KoHtponb » u «OTtkn. HA n
KoHTponb » Heobxogumo yCTaHOBWUTb HOMWHAarbHbIE 3Ha-
YeHUs COOTBETCTBYIOLMX TOKOB ynpasnenus (IN) B 3aBu-
CMMOCTM OT 3aMEHSeMOro NpuBoga C MOMOLLLIO MEPEKITo-
yateneun Ha nepeaHen naHenu.

51 - nepernouarent jaa exoda «Benpouenne n HoHTpon s
S5 - NeperiouaTent §aa sxoa «ITiisyende 1 HouTponse
S5 - nepernouarent paa axoga «Onn. HE w Kowrpones

B Tabnuue npuBeaeHo cooteeTcTBME IN NONOXEHMAM NepekrovaTenen

Monoxexue S1, S2, S3 0 1 2 3 4 5 6 7 8 9

IN (A) 0,5 1,0 1,5 2,0 25 130 ] 40 [ 50 1] 05 |05

HacTpoiiky BXxo40B ynpaBneHus cregyeT npoBoanTb B 06eCToO4EHHOM COCTOsIHMM Brioka ynpaBneHus
(Mpu NONHOCTLIO NoraweHHbIX MHAuKaTopax!). B NpoTMBHOM crnyyae, U3MeHeHWe NONOXEHUS NePEKNoYa-
Tenen S1, S2, S3 1 pexxumMa TOKOBOIrO OTKIIOYEHUSA BOCMPUHNMAETCA KaK OTKas.

17
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11. MoHTax BY/TEL

BY/TEL ponyckaeT npou3BOSIbHOE MOSIOXEHUEe B NpocTpaHcTBe. [MpeanoytuTenbHbIM SABMSETCS BepTu-
KanbHOe nonoxeHwe 6roka (CoeauHUTENsIMU BHU3) C OTKPbITLIM AOCTYMNOM K nepefHen naHenu. BY/TEL non-
XeH ObITb 3KpaHMPOBaH OT BbICOKOBOJIbTHOIO OTCEKa CTarbHbIM 3KPAaHOM TOSLLMHOW HE MeHee 1 MM. SKpaHu-
pytoLme 060noYkn AomKHbI BbiTh 3a3emneHbl. [1poBoaHUKKM (kryTbl) BTOpMYHBIX Lenen BY/TEL, Bknovas co-
eavHenune ¢ BB/TEL, Takke TpebytoT akpaHupoBaHus. [N yKnagku XryToB M NMPOBOAHMKOB AOMYyCKaeTcs Uc-
nonb3oBaHMe MeTannnMyeckux onneTok, pykaBoB U KaHanoB. Kpome TOro, MOHTaX BTOPUYHbLIX Lienewn He Aon-
XXEH MpoTUBOpPEYNTbL MeToanveckum ykasaHmam P 34.20.116.93. MNpwu yctaHoBke BY/TEL B 3aMKHYTbIN 06BbEM
(ocobeHHO BMecTe C anemMeHTamu, Bblaensowmummn npy pabote Tenno) Temnepatypa Bo3ayxa, OKpyKatoLlero
BY/TEL, He oormkHa npeBbiwaTh YCTaHOBMEHHbIE Npefernbl (CM. pasaen«TexHU4Yeckne napameTpbl»).

BE/TEL IKPAHMPYICIIAR CTANLH OR AoKe
{MIrOTOENEHHLIA 03 HHZHD-
YINEpOgMCTOA (MArKOR)

CTANM TonuLHHORA Ganae 1 )

e

EV/TEL

Pa3LEM ETOPNYHEE UeEnah

FEINCTOPH- IHEABANEHTE]
ANIEHTPDMA THUTOE

HEIHPAHHPOBAHHHE
NPOBOJHHEN

NEp=JHAR 13K 8N b CTALMD-
HAPHED PECTPS e NHTENEHER
WCTROACTE (M3rOTORN BHHAA

03 HHZKOYMER0JMETON (MAFKDRA
CTanM TonuNHOA Ganse 1 sK)

EY/TEL

K HH i MR CTAA EHOR GoHE
{NZFOTOENEHHEIA N3 HHIKO-
YIMERNCTaR (MArKo

CTAMN TONLIHAR Gonee 1 ua)

AHPAHNPOBaHHHE
MPORDJJHHUEH

BapuaHTmoHTama BB/TEL W BY/TEL B CTALHOHAPHEDR paCcnpedsu-
TENLHLE YCTPOACTEAX © OTHPHTEIMM (HE3KPaHHPOEAHHHMK) cBop-

HHMH WHHAKH.

BapuauT ycranoenW BBSTEL W E¥/TEL Ha BRIAEMMHOM 3NEMEHTE
KPY ©C OTHPLITWMM (H2IHPAHWPOBAHHLIMH) COOPHLMM WHHAMM,
BY/TEL W nogxogawmMe K HeMy ETOPHYHEIE YN PaCNONOMEHE C
HAPYHHOR CTOPOHE B CTANBHOM GOKCE.

12. MoproToBKa K paboTe.

BHumaHwme!

B cny4ae, korga cpok xpaHeHust BY/TEL npeBbicun oanH rog ¢ MOMEHTa M3roToBreHns (4ata ykasbl-
BaETCsl Ha YMNaKoBKe), Nepen ero npuMeHeHneM HeobXxoanmo NPOBECTU CrieayHoLLY0 Npouenypy:

1. NopaTtb Ha BY/TEL onepaTtuBHoe nutaHue, BoligepxaTb naysy 20 c.

2. CHATb onepaTnBHOE NUTaHWe, BbigepXaTb naysy 1 MuH.

3. MosTopuTL NYHKTHI 1 1 2 elle ABa pasa.

4. MNopaTb onepaTMBHOE NuTaHue, BblaepxaTtb BY/TEL noa HanpsikeHneM B TeueHue 7..8 4acos.

Mpu gnutensHoM xpaHeHun BY/TEL (Heckonbko neT) ykaszaHHyto npoleaypy HeobxoomMmo npoBoauTb
€XXeroaHo.

KoHTpornb hyHKLNMOHNPOBaHUS

Mocne moHTaxa moaynen BB/TEL un BY/TEL HeobxooumMo mpoBeCTn NPOBEPKY BCENO KOMMYTALMOHHOIO
YCTpOWCTBA. JTa NpoBepka A0MKHa, KpoMe CTaHOapTHbIX, BKMoYaTh B cebs:

1. MNposepka nHankauumn BY/TEL:

MogaTb onepaTMBHOE NUTaHKE.

. MHugukatop «CeTb» OOMKEH CBETUTLCSA NOCIE NOAKMIOYEHUS] CETU SMEKTPONUTAHUS;

. MHgukatop «[0TOB» OOMKEH CBETUTLCSA He Boree 4YeM vyepes 15 ¢ nocne noaknoyeHus;

. KoHTakTbl BbIxoda «[0ToB» OOMKHbI 3aMKHYTLCH He Bonee yem vepes 15 ¢ nocne
NOOKIHYEHNS;

. MHankaTop «ABapusi» He JOJKEH CBETUTbLCS.

2. MpoBepUTb UCMOMHEHWE OnepaLunii BKITKOYEHNUS U OTKITIOYEHUS], UCNOSb3Ys BCE MOAKMOYEHHbIE BXOAbI
yrpaBneHus.

MpoBepnTbL COOTBETCTBYIOLLYIO CUrHanusaumo. He nogasate komaHAy Ha BknoyeHune, noka BY/TEL He ro-
TOB K BbIMOSIHEHUIO 3TOW onepaummn (MHamkaTop «0ToB» AOMKEH CBETUTLCS). B MpoTMBHOM criydae BbinosnHe-
Hne koMaHabl 6yaet 3abnokupoBaHo.

3. MpoBepnTb GITOKMPOBKY NOBTOPHbIX BKITHOYEHWIA.

MopaTb kOMaHOy Ha BKITOYEHME U, HE CHMMas ee, nogaTb KOMaHay Ha oTknoveHne. BB/TEL pomkeH Bbl-
nonHUTL NocneaoBartensHocTb B.O.

4. NpoBepuTb GIOKNPOBKY BKITKOYEHUS.
MopaTb kOMaH4y Ha OTKMOYEHWE U, He CHUMas ee, nogaTb KomaHay Ha BkntodyeHne. BB/TEL pomkeH oc-

TaBaTbCA B OTKIIIOYEHHOM COCTOAHUWN.
5. npOBepMTb pa60Ty COOTBETCTBYHOLLKNX SNEKTPUHECKMX N MEXaHNHYECKUX 6J'IOKMpOBOK.

13. Mepbl 6e3onacHoCcTH

BHyTpu BY/TEL nmetoTcst aneMeHTbl, ONMTENbHOE BPEMST HAXOASALIMECS MO HanpshKeHMeM, OnacHbIM
ONs1 KM3HM YenoBeka. 3anpeltaeTca BekpbiBaTh BY/TEL nnn ncnonssoeatb BY/TEL ¢ noBpexaeHHbIM Kopny-

COM.
MoHTax unu gpyroe obcnyxusaHme BY/TEL nponsBoaute TONbKO B 06€CTOYEHHOM COCTOSIHUM NpU No-

raleHHbIX MHanKaTopax. HanpspkeHne Ha BeiBogax BY/TEL cHuxkaeTcsa no 6e3onacHoro ypoBHsi Yepes 15 mu-
HYT nocne oTknioveHus BY/TEL oT Bcex MCTOYHUKOB 3neKTponuTaHus.

Mepen BkMOYEHMEM U BO Bpemsi paboTbl kopnyc 6nokoB ynpaeneHus BY/TEL-X/X-12-02(03) gomxeH
ObITb 3a3eMIIEH C NOMOLLbIO creuuansHoro 6onTa 3azemMneHus.

14. TpaHcnopTupoBaHue U XpaHeHue

B yacTv Bo3aencTBusa MexaHu4eckmux akTopoB ycnosums TpaHcnoptuposaHusa BY/TEL gomkHbl
cooTtBeTcTBOBaTh ycrnosusam XK no FOCT 23216-78.

B 4yacTtu Bo3gencTemsa KnuMaTuyeckmx (pakTopoB BHELLHEN cpefbl YCNOBUS TPaHCNOPTUPOBaHUS
BY/TEL pomkHbl 6bITb TakuMM e, Kak ycrnosus xpaHeHus 5 no FOCT 15150-69. MNpwu atom:

— BepxHee paboyee 3HaYeHVe TemnepaTypbl OKpyxatoLero Bo3gyxa nmnoc 50 °C;

— HWKHee paboyee 3HayYeHe TeMnepaTypbl OKpyxatoLero Bosgyxa MmuHyc 50 °C;

— BEpXHee 3HayeHue OTHOCUTENbHON BNaxHocTK Bo3ayxa 100% npu nntoc 25 °C;

—  CpefHerofoBoe 3HadYeHne OTHOCUTENbHOW BnaxHocTu Bosayxa 80% npu nntoc 15 °C.

BY/TEL He npegHasHayeHbl AONs TPaAHCNOPTUPOBAHWA CcaMosfieTamMu BHE OTannMBaeMblX repme-
TM3UPOBAHHbIX OTCEKaX.

Ycnous xpaHeHusi BY/TEL gomkHbl cooTBeTcTBOBaThH yerosusim 2 no FOCT 15150-69. NMpu aTom:
— BepxHee paboyee 3Ha4YeHMe TemnepaTypbl OKpyxatoLero Bosgyxa nnoc 40 °C;

— HWKHee paboyee 3Ha4YeHNe TemnepaTypbl OKpyKatoLLero Bo3gyxa MmuHyc 50 °C;

— BEpPXHEe 3Ha4YeHne OTHOCUTENBHOW BNaHOCTU Bo3ayxa 98% npu nntoc 25 °C;

—  CpepHerogoBoe 3Ha4YeHne OTHOCUMTENBbHOM BnaXxHocTu Bo3gyxa 80% npwu nntoc 15 °C.

Mpv norpyske, TPaHCMOPTMPOBAHUM W XpaHEHWU criedyeT CTPOro BbIMOMNHATL TpeboBaHusi npe-
aynpeavTenbHblX Haanucen Ha Tape ¢ cobnoaeHnem TpebosaHui 6esonacHocTn no NOCT 12.3.009-76.

15. YTunusauun

BY/TEL He copepxaT BeLLEeCTB, ONacHbIX A8 300P0OBbsi YENOBEKa U OKpYXXatoLLen cpeabl.
BY/TEL He copepxaT AparoLeHHbIX MeTanmnos 1 CrnaBoB..
BY/TEL He TpebyeT HMKaknx crneyunanbHbIX Mep Nno yTunmnsaumm.
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