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1.0BWWMNE YKASAHNA

1.1.HacTosiwee TexHU4ecKkoe onucaHme U UHCTPYKUMSA NO JKCnsyaTtauum
ABseTCH OOKYMEHTOM, yCTaHaBnMBawLLnm npaBuna aKkcnnyartayuu
KoHTponnepa pacuenutens Ttuna OKP1,9KP2 (nanee-koHTponnepa).

1.2.Nepeg Havyanom  aKcnnyataumm  KOHTponnepa  Heobxoammo
BHMMAaTENbHO 03HAKOMUTLCS C HacToswmm TO.

1.3.Mpy nNOKynke KOHTposifepa npoBepsAnTe €ero KOMMMEKTHOCTb,
OTCYTCTBME MEXAHWYECKMX MOBPEXOEHUN, HanuMyne LwTaMmnoB W Noanucen
TOPryloLWmnx opraHn3auumn B rapaHTUNHbLIX TarnoHax U NpeanpusaTUsS-U3roToBuTens B
CBMAETENLCTBE O NPUEMKE.

2. HASHAYEHUE

2.1.KoHTponnepbl 3KP1,9KP2 npegoHasHavyeHbl [ON9  HenpepbiBHOMO
KOHTpONs TOKa B TpexdasHbIX JIMHUAX 3JnekTpornepedayn nepemMeHHoro Toka
npombiwsieHHon Yactotel 50 [y HanpskeHnem 220/380 B N 3awWwmTHOro
OTKNIOYEHUS HAarpy3Kkn nNpyv BO3HUKHOBEHUN aBapPUNHBIX PEXUMOB.

2.2. Tlpn KOCBEHHOM MOAOKIOYEHMM  Yepe3 TpaHcopmaTopbl ToKa
KOHTpOMnepbl MOryT UCNOSb30BaTLCS B NMIMHUAX Ha Nioboe HanpsXXeHue.

2.3. 3awmTHOE OTKMIOYEHNEe OCYLLEeCTBNAETCS NyTeM CHATUA UMM nogayu
nepemMeHHoro HanpskeHnst 220 wmnn 380 B Ha wmCNOMHUTENbLHbLIA OpraH:
3MeKTPOMarHUT  KOHTaKTopa WnM  nyckaTensl, 9neKTpoMarHUT  CrhyCKOBOro
MexaHu3Ma aBTOMaTUYeCKoro BblknoyaTens (pacuenurens).

2.4.YNpaBngawoWwmn  KOHTAKT  KOHTPOSINIEPOB  KOMMYTUPYET  Lenb
nepemeHHoro Toka ot 0.1 go 2 A npu HanpsikeHun 220 nnu 380 B.

Ynpaensowmin KOHTakT KoHTponnepa OKP1 paboTtaeT Ha pa3mMbikaHue Lenu

npyv aBapUMHOM OTKIHOYEHUN.

Ynpaenswwmn  KOHTakT KoHTporinepa OKP2 moxeTr pabotatb kak Ha
pa3MblkaHuWe, TaKk U Ha 3amblkaHWe uenu npu aBapuMHOM OTKIOYEHUN (Pexum
3agaeTcs notpebutenem).

2.5. KoHTponnepbl obecneymBaloT 4YeTbIpeXypOBHEBYK perynvpyemMyro
3aLuTy No TOKy No Tpem hasam ceTu:

- M0 YPOBHKO MWHUManNbLHOW Harpy3ku Imin - ¢ perynvpyemMon 3agepxkomn
cpabaTbiBaHna Tmin;

- no YPOBHIO  TOKa neperpysku Inom - ¢ perynupyemomn
3agepkkon cpabaTtbiBaHna Thom:;

- MO0  YPOBHIO TOKa MakCumanbHOM 3awuTbl Imax - ¢ perynupyemomn
3agepxkon cpabaTbiBaHna Tmax;

- NO YPOBHI CBEpPXTOKa loTc - C Heperynupyemon 3agepxkon
cpabaTbiBaHUS.

2.6. KoHTponnepbl M3rotaBnMBalTCA LWECTM HOMWHAMOB Ha AuanasoH
KOHTponupyemblix TokoB oOT 2 po 5000 A. T[lpy nogknovyeHun Yepes
TpaHcopMaTopbl TOKa Auanas3oH KOHTPONMPYEMbIX TOKOB MOXET ObITb pacLunmpeH
£o 100 KA.

2.7.KoHTponnepbl obecnevmBaloT  perucTpauuio  gaTtbl, BpEMEHH,
KOHTPONMMpPYEMbIX TOKOB M NPUYMHBI aBapun Ha MOMEHT aBapUMHOIO OTKIIOYEHMS.

KoHTponnep OKP1 coxpaHsieT B namMaTu napameTpbl YeTbipexX NocrnegHunx
Nno BpEMEHM aBapUMHbIX OTKIIOYEHUN.

KoHTponnep OKP2 coxpaHsieT B namMsaTn napameTpbl BOCbMW NOCegHUX
Nno BpEMEHM aBapUMHbIX OTKIIOYEHUN.



2.8.KoHTponnep OKP1 umeeT B CBOeM coCTaBe nporpaMmupyembin
Tanmep, obecneymBatoL i BO3MO>XHOCTb aBTOMaTU4YECKOro
NOOKITIOYEHUS/OTKIMIOYEHNSS  Harpy3ku MO 3aJaHHOM MporpaMme B pearibHOM
Macwrtabe BpeMeHn. Ynucno nporpaMmmMmpyembiX LIMKNOB "BKIOYEHNE-OTKOYEHNE"
B TeyeHue cyTok - oT 1 go 10, paspeLlueHue rno sBpeMeHn 1 MuH.

KoHTponnep OKP2 Tanmepa He nmeer.

2.9.KoHTponnepbl mn3srotaBnuBalrTCcA B UcnonHeHun YXJ1 kateropumn 3 no
FOCT 15150-69 n npegHasHa4veHbl Anst paboTbl Npu TemnepaType OKpyKatoLlen
cpenbl o1 -40 go +40 rpaa.C npu OTHOCUTESNBHOM BRaXHOCTN 40 95%.

2.10.NMuTaHne KOHTPONNEPOB OCYLLECTBNAETCS OT OAHOW (pasbl CeTu
nepemMeHHOro Toka HanpsxeHuem (220+/-22) B unu (380+/-38) B yactoTton (50+/-2)
M.

2.11.MowHocTb, noTpebnsemas KOHTPOSIIEPOM OT ceTu - He Bonee
20 BA.

2.12. KoHTponnepbl npeaHasHadeHbl Ansi paboTbl COBMECTHO C MyfbTOM
ynpasnenna v nHaukaumm MNy-04, KOTopbi BKNIOYAETCA B KOMIMIEKT MOCTaBKU Mo
TpeboBaHuMo 3aka3dumka. OgmH nynbT MOXeT obcnyxmBaTb nboOe KONMYecTBO
KOHTPOSINEPOB.

2.13. YcnoBHoe 0603Ha4YeHe KOHTponepa nNpu 3akase:

OQKP1-25-220

1 - Homep mogenn (1 wunu 2);
2 - HOMMHan mogenu no guanasoHy Toka(12.5, 25, 62.5, 125, 250, 625);
3 - HOMMHanbHOE HanpskeHne nNuTaHusa KoHTponnepa (~220 nnun ~380 B).

3. TEXHUYECKME XAPAKTEPUCTUKN

3.1.Mpenensl KOHTPONUPYEMbIX TOKOB MPU OTHOCUTENBHOW MOrpPeLLUHOCTU
namepeHua He 6onee 10% :

- 9KP1-12.5, 3KP2-12.5 - ot 2.0 npo 100.0 A;
-9KP1- 25, OKP2- 25 - ot 4.0 po 200.0 A;
- 9KP1-62.5, 3KP2-62.5 - ot 10.0 gpo 500.0 A;
- OKP1- 125, OKP2-125 - ot 20 go 1000 A;
- OKP1- 250, BKP2-250 - ot 40 po 2000 A;
- 9KP1- 625, OKP2-625 - ot 100 o 5000 A.

3.2.NMpegenbl yctaBkn Toka neperpyskn Inom :

- 9KP1-12.5, 3KP2-125 - ot 0.1 po 12.5 A, war 0.1 A;
-OKP1- 25, OKP2- 25 - 0o10.2 po 25.0 A, war 0.2 A;
- OKP1-62.5, 3KP2-62.5 - ot 0.5 po 62.5 A, war 0.5 A;
- OKP1-125, OKP2-125 - ot 1 go 125 A,war 1A;
- OKP1- 250, OKP2-250 - ot 2 po 250 A,war 2A;
- OKP1-625, 3KP2-625 - ot 5 go 625 A,war 5A.



3.3.lNpegensl

- OKP1-12.5,
- OKP1- 25,
- OKP1-62.5,
- OKP1- 125,
- OKP1- 250,

yCTaBKu

OKP2-12.5
OKP2- 25
OKP2-62.5
OKP2- 125
OKP2- 250

- OKP1- 625, 3KP2 - 625

3.4.MNpepen.l

- OKP1-12.5,
- OKP1- 25,
- OKP1-62.5,
- OKP1- 125,
- OKP1- 250,

YCTaBKN CBEPXTOKa

OKP2-12.5
OKP2- 25
OKP2-62.5
OKP2- 125
OKP2- 250

- OKP1- 625, 3KP2 - 625

3.5.MNpegensl
COOTBEeTCTBUM C N. 3.2.

yCTaBKu

TOKa

o1 0.2 po
ot 04 pgo
ot 1.0 po
oT 2 po
or 4 po

TOKa MakcumarnbHoOW 3awmTbl Imax :

50.0 A, war 0.2 A;
100.0 A, war04 A;

250.0 A, war
500 A, war
1000 A, war

or 10 po 2500 A, war

ot 0.5 go
ot 1.0 po
ot 2.5 go
oT 5 Ao
ot 10 pgo
ot 25 po

MUWHUMAaNbHON

lotc :

1A;
2 A
4 A;
10 A.

100.0 A, war 0.5 A;
200.0 A, war 1.0 A;
500 A, war 25A;

1000 A, war
2000 A, war
5000 A, war

3alUnThbI

5A;
10 A;
25 A.

Imin - B

3.6.Bpems 3agepxkun cpabaTtbiBaHNA 3aLLNTHOTO OTKITHOYEHUS:

- NOo TOKy neperpyskn Inom,

Tnom - perynupyemoe B

oT 0 oo 250 cek., war - 1 cek., norpeLHocTb +1 cek.;
- NO TOKYy MakcumanbHoW 3awmtbl Imax, Tmax -

npegenax ot 0 go 250 cek., war - 1 cek., norpewHocTb +1 cek.;
- MO MUHMMaNbHOMY TOKY Imin,

Tmin - perynupyemoe B

oT 0 oo 250 cek., war - 1 cek., norpeLHocTb +1 cek.;
- no Toky oTceyku loTc - He Bonee 0.05 cek.
3.7.Bpemsa 3agepxkn (6bnoknmpoBaHuda) cpabaTbiBaHUA 3alMT Mpu Mycke

npegenax ot 0 go 250 cek, war - 1cek, NorpeLuHoCcTb He

Tn - perynupyemoe B
Bonee +1 cek.

npegenax

perynupyemoe B

npegenax

3.8.Bpemsa 3agepkkn Ha BKMNOYEHME MPU BOCCTAHOBMNEHUN HaNPSXKEHUS
nuTaHusa (camosanyck) Tc3 - perynupyemoe B
1cek, norpewHoCTb He Bonee + 1 cek.

3.9. Ymcno nporpammupyembiX LMKNOB aBTOMaTUYECKOro BO3BpaTa
3awmTtbl NaB - ot 0 go 250 .

3.10.Bpewms
perynupyemoe B
+ 1 cek.

[0

aBTOMaTU4YECKOro
npegenax ot 0 oo 250 cek, war 1cek, norpeLlHocTb He bonee

npegenax ot 0 go 250 cek, war

BO3BpaTa

3aWmThl

TaB -

3.11. NabapuTHble pa3mepbl KOHTponnepa 6e3 aaT4YNKOB ToKa - He bonee

105 x 75 x 78 mMm.

3.12. NabapuTHble pasmepbl 4aTYMKOB TOKa KOHTpossiepa (BHYTPEHHUN X
BHELUHUA JnaMeTp X BbICOTa, MM):

- OKP1-12.5,
- OKP1- 25,
- OKP1-62.5,
- OKP1- 125,
- 9KP1- 250,
- OKP1- 625,

OKP2-12.5
IKP2-25
OKP2-62.5
IKP2-125
OKP2-250
IKP2-625

- 18 x 62 x 20;
- 18 x 62 x 20;
- 18 x 62 x 20;

- 42 x90 x 24;
- 42 x 90 x 24;
- 65 x 122 x 25.

3.13.Macca koHTponnepa 6e3 gaTyunkoB Toka - He Bonee 250 .

3.14.Cpok cnyxbbl 4o cnucaHus- 8 ner.



4. YCTPOWCTBO W/ NMPUHUWM PABOTHI

4.1. BHewHu B KOHTponnepa 1 pacnofioXXeHne ero opraHoB UHAMKaLNn
1 ynpaBneHuns nokasaHbl Ha puc.1.

MpuHuMn paboTbl KOHTpONMepa MNOSACHAIT CXEeMbl, NPUBEAEHHbIE Ha
puc.2,3,4.

4.2.KoHTponnep (puc.1a) aBngeTcsa anekTPoHHbIM nsgenvem, paboTarowmm
nog ynpaBneHMEM BCTPOEHHOrO0  MUKponpoueccopa, BblpabaTbiBalowero B
COOTBETCTBUM C 3aJaHHOM NPOrpaMmMon  KOMaHAbl Ha 3amblKaHWe/pa3mMblkaHue
ynpaBnsawoLWmnx KOHTakKToB. [locpeacTBoM Tpex AaTyuMkoB 5,6,7 MuKponpoleccop
OCYLLECTBMNAET KOHTPOSNb TOKOB, MpOTEKawwWmnx B Kaxgon wu3 Tpex ¢as
KOHTPONMPYEMOWN 3NEKTPONMHUMN.

4.3.NuTaHne KOHTponnepoB obecnevyrmBaeTCst HaNMYMeM HanpsKeHUs CeTu
220 B wnu 380 B mexay BbiBogamu 1 1 3 KOHTponnepa.

4.4.MynbT ynpaeneHus v uvHaukauum (puc.16) ¢ aBTOHOMHbIM NUTaAHUEM
obecneunBaeT AMCTAHUMOHHOE CUYUTbIBaHME MHGOPMaLMM C KOHTponnepa U ee
oTobpaxeHne Ha 3kpaHe LMdPOBOro aucnnes 12, a Takke ucnonb3yeTcs Ons
nporpamMmupoBaHnst KoHTponnepa. OauH nynbT MoOXeT pabotatb C nobbim
KONMMYECTBOM KOHTPOMMEPOB.

4.5.KoHTponnep v nynbT obmMeHMBAOTCA MHOPMaUMEN MO ONTUYECKOMY
nHdppakpacHomy (UK) kaHany cBs3W, KOTOpbI obecnevmBaeTcs MHGPaKpacHbIMU
nanyvarenamm 11,17,19 n npuemuunkamm 10 n 18. JanbHOCTb CBA3M HaxoaAuTCS B
npegenax ot 5 go 20 cwm.

4.6. O606LIEHHan XapaKTepuUCTMKa 3aBUCUMOCTU BPEMEHM OTKIHOYEHUS
KOHTponnepa OT BeNMYMHbl TOKOBOW Harpyskum ( puc.5a.) mmeet 4eTbipe 30HbI
OTKIMIOYEHUs, Npeaesibl KOTOPbIX onpeaenatTca 3HaYeHnaMm TokoBbiX Imin, Inom,
Imax, lotc 1 BpemeHHbI'Xx Tmin, Tnhom, Tmax ycTaBok.

YcTaBk/ onpeaensaioTcs U ycTaHaBnmMBaroTCca NoTpebutenem Ha OCHOBaHUK
3NEKTPUYECKMX N TENSOBbIX XapakTepUCTMK 3alimLaemMoro obbekta u ycroBuin ero
paboThbl.

47. Ha pwuc. 56 npuBegeHa ycpeoHEHHas 3aBUMCUMOCTb BpPEMEHMU
OTKITIOYEHUST KOHTpOsSiiepa OT BeSfIMYMHbI OTHOCUTENBHOW TOKOBOW MNeperpysku,
cooTBeTCcTBYOLWas cnydyaro Tmax =0 .

Takaa ycTtaHoBka obecneyvBaeT MakCUMarnbHO ObICTpoe OTKMKYEeHue no
NpeBbILLEHNIO TOKa MakCMManbHOW 3alnTbl Imax.

4.8. Jltobas 13 3aWnTHBIX PYHKLUMIA KOHTPONepa MOXET ObITb OTKMOYEHA :

- npu yctaHoBke Imin=0 - 3anpeLieHO OTKIYEeHME MO TOKY HeOorpys3Ku
Imin;

- npu yctaHoBke Inom=0 - 3anpeweHO OTKIYEHME MO TOKY Meperpysku
Inom;

- npu yctaHoBke Imax =0 - 3anpeLleHo OTKYEHME N0 TOKY MakCUManbHOM
3awuTbl Imax;

- npu yctaHoBke loTc=0 - 3anpeLleHo OTKIYEHME MO TOKY oTceyku loTc.



4.9. lNpwn ycTaHOBKe HEHYIEBOro 3HayeHus napameTpa Tn gencreve 3awmT
BGrnokupyeTcs Ha 3a4aHHbI MHTEepBan BPEMEHW, YTO NO3BONSAET UCKMIOYUTL JTOXKHOE
OTKITHOMEHME MPU 3arnycKe arperaTtoB C NOBbILLEHHbLIM MYCKOBbIM TOKOM.

Ha puc.6 npuvBegoeHa  xapaktepHas  MycKoBas  XapakTepucTuka
anektpoasuratensa. OTcyeT nMyCKOBOW 3adepXKU HayMHaeTcas C  MOMeEHTa
NPEeBbILIEHUST KOHTPONMPYEMOro TOKa noporoBon BenuuuHbl Inop.(nepexog B
coctosiHne PABOTA), BenimimMHa KOTOPOro CoctaBnseT:

- OKP1-12.5, 3KP2-12.5 - Inop = 0.5A;
- OKP1- 25, 3KP2- 25 -Inop = 1.0A;
- OKP1-62.5, OKP2-62.5 - Inop = 2,5A;
- OKP1- 125, 3KP2- 25 -Inop= b5A;
- OKP1- 250, 3KP2-250 - Inop = 10A;
- OKP1- 625, 3KP2-625 -Inop = 25A.

CueTunk nyckoBOM 3afepXKu BO3BpaLlaeTcss B MCXOLHOE COCTOSiHUE C
MOMEHTA CHWXEHUSI KOHTPONMUPYEMOro Toka  Hwke BenuyuHbl Inop.(nepexon B
coctosiHue CTOIMM),

Ana obecneyeHnsa HagexHon paboTbl yKazaHHON (PYHKUMM MUHMMAIbHbIN
TOK arperarta (TOK XOrOCTOro xoa) AOSPKEH npesbiwaTb BeNMYuHY Inop, 4TO JOMKHO
y4MTbIBaTbCSA Npu BbibOpe HOMMHaNa KoHTposnepa.

®PyHKLUMA ONOKMPOBAHUA 3aLLMT NpU Nycke He AEWCTBYeT Ha 3awmTy no
YPOBHIO CcBepxXToKa loTc, KOTOPbIA OOMMKEH rapaHTMPOBaHHO MPEBbIWATbL BESIUYUHY
nukoBoro Toka arperata Im (puc.6). Ona npaeunbHOro Bblbopa yctaBku loTc B
KOHTpoOsnepe npegycMoTpeHa pyHKUMS pernctpaumm BennynHbl MMKOBOro Toka Im.

HeobxoauMo yunTbiBaTh, YTO Nofy4yaemoe NpakTUYeCcKUm nytemM 3HavyeHue
Im oTnnyaeTcs OT YyCTaAHOBMBLLErOCS 3HayYeHWs MyckoBoro Toka In , npuBogumoro
OObIYHO B TEXHMYECKOM [OOKYMEHTauuMu Ha anektpoasuratenu, 4to obycrnosreHo
BO3HMKHOBEHMEM KpaTkoBpemeHHoro (0.02 -0.1 cek) anepnogmyeckoro nepexogHoro
npouecca B CETU B MOMEHT BKIHOYEHUs. B cBA3n ¢ aTum npu Bbibope ycTaBku loTc
crnegyeT pPyKOBOACTBOBAaTbA MMEHHO 3HaveHMM Im, KOTOpoe perucTpupyeTcs
KOHTpOmNepom B MOMeHT nycka. O6bl4HO Im= (1.05 - 1.2)*In.

Mpwn yctaHoBke 3HavyeHnss Tn=0 cdyHKUnA 6IOKMPOBaAHMS 3aLUUT NpU NMycke
arperata He gencteyeT. B aTom cnyyae npenoTBpatuTb OTKIKOYEHWE arperata npu
nycke No3BONsEeT BBeAEHNE 3a4epXKK/ cpabaTbiBaHUS 3aLUNT .

4.10. Tlpu ycCTaHOBKE HEHYNeBoro 3HayeHns napameTtpa Tc3
YyNpaBnsoLWNN KOHTAKT KOHTPOSiepa ocTaeTcs pa3OMKHYTbIM Ha 3aJaHHOe BpeMs C
MOMEHTa MoJdaynM CeTeBOro nuUTaHusa. JATa (YHKUMS MOXET WMCMonb30BaTbCs AJs
nocrnefoBaTesNibHOrO  MOAKMIOYEHMS  HECKONMbKMX —arperatoB  MOCNe  OKOHYaHus
nepepbiBa 3neKkTpocHabXeHus (camosanycka), 4ToObl MCKNHYUTL HEeOonyCTUMYHO
neperpysky nuTaroLLen ceTu.

Pexum mMoxeT OblTb MCNOMb30BaH NPU MOAKMHOYEHUN KOHTposifepa no
cxeme puc. 4.

4.11.Hgukaums HopMarbHOro pexumMa no TOKYy B KOHTPONMPYEMOW FIMHUN
ocywectBndaetca xentbiMm mHankatopom "PABOTA" koHTponnepa. Ecnn TokoBbi
peXMM nepexoauT B 30HY Meperpys3ku, TO Yepe3 3aJaHHbI MHTEpBan BpPeEMEHU
3a0epXKn KOHTponnep nepexoaut B coctodHne ABAPUA - BknoyaeTcs KpacHbIn
nHgukatop "ABAPUA" ¢ ogHoBpeMeHHbIM pasMblKaHWMeM (MNU 3aMblKaHWeM) uenu
BbIBOJOB yNpaBndaoLLero Kroya (BbiBoabl 1,2) KOHTponnepa.

KoHTponnep OKP1 uvmeeT HOpManbHO-3aMKHYTbIA YNPaBNSAOWNNA  KOHTAKT,
KOTOpbIN paboTaeT Ha pas3MblkaHue Lenu ynpasneHnsa npyu aBapunHoM OTKIIOYEHUMN.

YnpaBnsawLWNn  KOHTAKT KoHTponnepa OJKP2 wMoxer pabotatb Kak Ha
pasmblkaHue, Tak U Ha 3aMblkaHue Lenu npy aBapumHoM OTKIoYeHun. [1na aTtoro B



KOHTpOnnepe MmeeTcs BO3MOXHOCTb NyTeM MepenporpammMvpoBaHusa BblOpaTb
ncxogHoe CoCTosiHME Bbixoaa:
H3K - HopmanbHO-3aMKHYTbIA ~ KOHTAaKT ;
HPK - HopManbHO-pa3OMKHYTbIN KOHTaKT .

4.12. MNpn aBapUMHOM OTKITHOMEHUM KOHTPOSNEP PErucTpupyet B namatu
AaTy, BpeMsi, KOHTponmpyeMble TOKM Ha MOMEHT aBapUMHOIO OTKITHOMEHUS U MPUYUHY
aBapun. OTU aHHbIe COXPaHATCA B NaMATU KOHTpOssiepa HeorpaHN4YeHHoe Bpems,
B TOM 4mcCne, U Npu OTKMOYEHUN CETEBOr0 MUTAHUSA M MOryT ObITb CUMTaHbI Npu
nomoLun nynbTa.

4.13. [eGnokupoBka 3awnTbl W BO3BpaAT KOHTpOMfepa B WCXO4HOE
COCTOSIHME NPU HEOOXOAMMOCTU OCYLLECTBMSETCA CHATUEM Harnpsi>KeHUs CeTeBOro
NUTaHWA C KOHTPOSSiepa Ha Bpems 2- 3 CeK. Unu no KomaHae ¢ nynbra.

Ana obecnevyeHnss BO3MOXHOCTU [OeBrOKMPOBKM 3alMTbl B Lenu
NUTaHWUs KOHTpomnnepa MoxeT ObiTb YCTAaHOBNEH BCMOMOraTenbHbIN BblKNtovaTenb S
(pnc.2, puc.4).

B cxeme puc.3. pebnoknpoBka 3almTbl OCYLLECTBSAETCA HaXKaTUeM
kHonkn "CTOIT".

4.14. Tlpn ycTaHOBKE HEHYNeBoro 3HayeHus napameTpa Nans
AebrnoknpoBka 3allMTbl  OCYLLECTBNAETCA aBTOMaTUMYeCKM 4epe3 3afaHHbIv
nHTepBan BpeMeHn TanB. MakcumarnbHOe 4YMCNO UUKIIOB BO3BpaTa onpenensercs
napametpoMm NanB, KOTOpbIK MOXET MNpuUHUMATb 3HadveHne oT 0 go 250 wnm
CYMBOJINYECKYI0 BEnUYUHYy ">>>" COOTBETCTBYIOLLYIO HEOrpaHUYeHHOMY 4ucny
LMKIOB.

4.15.KoHtponnep OKP1 wnmeeT B CBOeM cocTaBe MporpamMmMmpyemblii
Tanmep, obecneymBatoLmin BO3MO>XHOCTb aBTOMaTU4eCcKoro
NOOKMIOYEHMA/OTKINIOYEHNUST  Harpysku MNOCPEACTBOM KOHTakTtopa Mo  3agaHHOW
nporpaMmme B peanbHOM MacwTabe BpemeHu. Yncno nporpaMmmumpyembix LUKITOB
"BKITIOYEHNE-OTKITIOHEHNE" B TeyeHne cyToK - oT 1 go 10, paspelueHne no spemeHn 1
MUH.

Pexum mMoxeT 6bITb MCNONBb30BaH TOMbKO NPU MOAKMHOYEHUN KOHTpossepa

no cxeme puc. 4.

4.16. Kontponnepbl OKP1-12.5 n 3KP2-12.5 moryT nogkniodatbcs K
KOHTPONMPYEMOWN 3MNEKTPONMHUM KOCBEHHO Yepe3 CTaHAapTHble TpaHCcopMaTopbl
Toka TT C HOMWMHanNbHbIM BTOPUYHBIM TokoM 12 = 5 A. [aTymkm ToOKa
yCTaHaBMMBalOTCA BO BTOPUYHOM uUenn TT B COOTBETCTBMM C OLHOW U3 CXEM,
npuBegeHHbIX Ha puc.8,9.

Ana obecnevyeHnsa nNpAMOro oTcyeTa KOHTPONMPYEMOro ToKa B 3TUX
MOAensax npegycMoTpeHa BO3MOXHOCTb YCTaHOBKU KO3hdurumneHTa TpaHchopmauum
TT Krp=(I1/12)/,N rge:

[1 - HOMWHaNbHbBIN NEPBUYHbLIA TOK TT;

|2 - HOMWHaNBbHbBIN BTOPUYHbIA TOK TT;

N - KO3 PUUMEHT YMHOXEHNA BTOPUYHOIO Toka TT, paBHbIN 4nucny
BUTKOB MpOBOAA BTOPUYHOW Lienn, NPONyLLEHbIX Yepe3 OKHO KaKAoro gatymka Toka
KOHTposnnepa.

[Mpy KOCBEHHOM MOAKMIOYEHUN crefyeT CTPeMUTbCA K TOMy,  YTOObI
HOMMHanbHLIN TOK TpaHCOPMaTOPOB TOKa COOTBETCTBOBANl HOMWHANbHOMY TOKY
Harpysku1 NepBUYHON LIeny Unn NPUMEHATb KOCBEHHOE NOAKITOYEHMNE C YMHOXEHNEM
BTOPUYHOIO TOKa B COOTBETCTBMM C puc. 9., 4To obecneymBaeT MWHUMAanbHYH
NnorpeLHoCcTb cpabaTbiBaHNA 3aLLMUT MO TOKY.

Bbllen3noxeHHOe NOACHAETA TPEMSA NpUMepamu.



NMPUMEPA1.
HomMunHanbHbIn TOK nepsuyHon uenu - 200 A;
MpumeHeH TT HommHanom 500/ 5 A, N=1;
Pac4yeTHas BennynHa HOMMHaNbHOrO BTOPUYHOIO TOKa

12HoMm = (200 / 500) * 5 *1 = 2 A

[MonyyeHHOMY 3HayeHUIO TOKa B COOTBeTCTBMM C rpacumkom puc.10
COOTBETCTBYET OTHOCUTENbHasa norpewHocTe namepeHns 10%. [MorpelwHocTb
cpabaTtbiBaHMs 3awwmTbl N0 TOKy coctasuT 10%.

NMPUMEP2.
HomMunHanbHbIn TOK nepsuyHom uenu - 200 A;
MpumeHeH TT HomuHanom 200/ 5 A, N=1;
Pac4yeTHas BennynHa HOMMHaNbHOrO BTOPMYHOIO TOKa

12HoM = (200 / 200) *5*1 = 5 A

[MonyyeHHOMY 3HayeHUMIO TOKa B COOTBeTCTBMM C rpadumkom pwuc.10
COOTBETCTBYET OTHOCUTENbHaA MNOrpewHocTb uamMepeHns 4%. [lorpelwHocTb
cpabaTbiBaHMs 3aLmTbl N0 TOKY cocTaBuT 4%.

NMPUMEPS3.
HomMunHaneHbIn TOK nepsuyHom uenu - 200 A;
MpumeHeH TT HommHanom 500/ 5 A, N=5;
PacueTHas BennymHa HOMMHanNbHOro BTOPUYHOIO TOKa

I2Hom = (200 / 500) *5*5 =10 A

lMonydeHHOMY 3HayeHMlo TOKa B COOTBETCTBUMM C rpadmkom puc.10
COOTBETCTBYET OTHOCUTENbHAA MNOrpewHocTb mamepeHmsa 2%. [lorpelHocTb
cpabatbiBaHWs 3aLWuUTbl MO TOKY cocTaBuT 2%.

5. YKASAHVNE MEP BE3OINACHOCTU

5.1.Bo nsbexaHme nopaxxeHns 3neKTpudecknm TOKOM Bce BuAbl paboT no
MOHTaXy, MNOOKMOYEHNID U  TEXHUYECKOMY OOCNyXmBaHWIO  KOHTponnepa
A0nycKaeTcs NPOU3BOAUTL TOMBKO NPU MOSAHOM CHATUWN HaNpPsXKeHUsi B CETW.

5.2.3ar|peu_\aeTcs=| 3KCnyaTauud KOHTpoOsiepa BO B3pblBOONACHbIX
nomMeLleHnax.

5.3. Bo wu3bexaHue BbiXxoaa n3 cTpoa Heobxogmmo obecneunTb
COOTBETCTBME HOMMHANbHOIO HaMNpPshKEHUs1 CEeTEBOro MNUTaHUS KOHTponnepa
yKa3aHHOMY B MapKMpPOBKE Ha ero NiMueBOon NnaHenm .



6.PASMELLEHNE N MOHTAX KOHTPOJIJIEPA

6.1.KoHTponnep pekoMeHOyeTCs YyCTaHaBnuBaTb B 3aKpbITbiX LKadax
COBMECTHO C pYrMM NyCKOBbIM 3r1eKTPO0bopyAOBaHNEM Ha PacCTOAHUU HE MeHee
0.2 M OT cMnoOBLIX TOKOBEAYLMX NPOBOAOB (WWH) . [na KpenneHus KoHTpornnepa B
ero Kkoprnyce npegycMoTpeHbl ABa KpenexXHblX OTBEPCTUS.

6.2. [laTyMkM TOKa YCTaHOBUTE Ha CWUJIOBbIX TOKOBeAyLMX MpoBoAax Ha
HanbonblleM yganeHunM OT  KOHTaKTHbIX  COeOWHEHWW, KOoTopble  MOryT
neperpeBaTbCa BO Bpemda paboTbl. He ponyckaetca ycTaHOBKa [aTYMKOB Ha
HEen3onMpoBaHHbIE NPOoBOAA (LUMHbI).

6.3.llogknoveHne KOHTponsepa Mpou3BOAUTCA B COOTBETCTBUM  CO
cxemamn puc.2,3. Bo3MOXHbI gpyrve BapuaHTbl MOLKMHOYEHUS KOHTponnepa B
COOTBETCTBUWN C KOHKPETHLIMU YCNOBUAMMU MPUMEHEHUS.

7.N10Ar0TOBKA K PABOTE N NOPAOOK PABOTbI

7.1. Mepen Hayanom paboTbl KOHTponnep Heobxoanmo
3anporpaMmMmmpoBaTtb, T.€. YCTaHOBUTb OnpeferieHHble 3Ha4YeHUs  YCTaBokK,
onpegensowmnx pexvm ero paboThbl.

BeBog wnn un3MeHeHMe YyCTaBOK peKoMeHAyeTCcs Npou3BOAUTb  MNpu
OTCYTCTBUW Harpys3kM B KOHTPONUPYEMOW IMEKTPONIUHUM  unnM B rlabopaTopHbIX
YCrOBUSIX 0O YCTAaHOBKU €ro B 3NEKTPOCUCTEMY.

Ana obecneyeHnss BO3MOXHOCTW CUYMTbIBAHUS /[ 3anucu UWHgopmauumm
AOCTaTOYHO MNO4ayvYM HanpshkeHus ceTeBOro nutaHms Mexagy BbiBogamun 1 u 3
KOHTposnnepa.

7.2.CuntbiBaHne unHGOpPMaLMM C KOHTponfiepa OCyLlecTBnsieTcs C
NOMOLLbIO MynbTa yNnpaBfeHUs N MHOMKaLMKU B Criegyrowem nopsgke:

7.2.1. Haxmute wn ypepxuBante kHonky "TMTAHWE" nynbta pfo
OKOH4YaHuA ceaHca paboTtbl. Ha agucnnee noasutcsa coobLueHune:

MYNbT 04
YnpasnexHne OKP1,0KP2

Ecnu nsobpaxeHne He NosBNAETCA UM OHO HEAOCTATOMHO KOHTPACTHO,
TO 3TO CBMAETENLCTBYET O YPE3MEPHOM paspsiie 3NIEMEHTOB NUTaHUA NynbTa, U
X Heob6xoaMMo 3aMeHUTb.

7.2.2. TlogHecnTe nynbT K KOHTposninepy Ha pacctosiHue 10-20 cm,
coBmecTuB ocb MK-nsnyyatensa koHTponnepa n UK-npnemHunka nyneta. [lossurtcs

3Hak " * " B npaBOM BepxHeM Yyrry umHOuMkKatopa - uHopmMauus cuyutaHa. Ha
ancnnee otobpaxaetca nHgopmaums ctpaHnubl NO.

7.3.0T106paxxaemas  uMHOpMaUMs  pasMewaeTcd  Ha  CTpaHuuax,
nocrefoBaTeNlbHOE NepeKIItoYeHne KOTOPbIX OCYLLECTBIISAETCA C MOMOLLBbH KHOMOK
"BbIBOP CTPAHWLLbI" B npsaimom unu obpaTHOM nopsiake.

7.3.1. Ha ctpanuue NO gncnnes otobpaxaetcs :

- TN KOHTPOSINEpa 1 ero CEPUNHLIN HOMEP;

- TeKyLllas gata v Bpems;

- Tekywee coctosHme (CTOI, PABOTA, NMEPEPLIB, ABAPUA);



- nonoxeHwe nporpammupyemoro nepeknodatena PYYHOE/ABTOMAT
(ans OKP1).

- Tun ynpaenstowiero koHtakta H3K / HPK (ans 3KP2).

7.3.2. Ha ctpanuue N1 gncnnes otobpaxaetcs :

- TeKkywlee 3HadeHune Toka pas la, Ib, Ic ¢ ykazaHnem pasamepHoctn (A unu
KA);

- MakcMmanbHoe 3HadeHue M3 TOKOB Tpex da3 Im ¢ MomeHTa nepexoaa
KOHTponnepa B coctoaHne PABOTA (nyckoBoun TOk arperara).

7.3.3. Ha ctpaHmue N2 pgucnnes oTtobpaxarTca 3Ha4YeHWs YCTaBOK
TOKOBOM 3aLUNTLI:

loTC - yCcTaBKa TOKa OTCeYKM;

Imax - ycTaBka TOKa MakCMMaribHOM 3aLUUThl;

Tmax - 3agepxka cpabaTbiBaHUS MakCUMarnbHOW 3aLuUThbl;

Inom - ycTtaBka TOKa neperpysku;

Tnom - 3agepkka cpabaTtbiBaHMs 3alWmThl MO Neperpyske;

Imin - ycTaBka Hegorpysku;

Tnom- 3agepkka cpabaTtbiBaHMs 3aLWMTbl MO HEAOTPY3KeE;

7.3.4. Ha ctpannue N3 paucnnea otobpaxatoTcs 3HAYeHUs1 YCTaBOK
BPEMEHMU:

Tn - Bpems 6noknpoBkn cpabatbiBaHUs 3aLuUT NpU NYCKe;

Tc3- 3agepkKa BKIOYEHNS (CamMo3anyck) Npy BOCCTAHOBMNEHUN NUTaHWS;

Tane- BpeMsa 00 aBTOMaTU4eCKOro Bo3Bparta 3awuTbl(Tonsko ans IKP2);

Nane- 4MCno UMKIOB aBTOMAaTMYECKOro BO3BpaTa 3alMUTbI(TONbKO AN
OKP2).

7.3.5. Ha ppyrux cTpaHuyax Aaucnnea oTobpaxalTca napameTpbl
aBapUMHbIX OTKMOYEHUN: [aTa M BpemMs aBapUMHOIO OTKIOYEHUS, 3Ha4YeHus
da3HbIX TOKOB HA MOMEHT OTKIMIOYEHUS, NPUYMHA aBapun.

OTKIOYEHNS NPOHYMEPOBaHbI YCNOBHO:

- n-0 - nocnegHee No BpeMEHN aBapnnMHoOE OTKITIOYEHNE;

- n-1 - OTKMKOYEHME, NpeaLwecTByoLLEE NO BpeMEHU OTKNMoYeHno n-0 n T.4.

KoHTponnep OKP1 nmeet 4 cTpaHuubl NaMATn aBapUnHbIX OTKITHOYEHUN.

KoHTponnep OKP2 nmeet 8 cTpaHuL, namaTn aBapuUnHbIX OTKAKOYEHUN.

Ecnun cooTBeTCTBYHOLWErO OTKMOYEHMS HE BbINo , TO OTOOpaXkaeTca
coobweHne HET JAHHbIX.

7.4. NporpammMmupoBaHne KOHTponsepa.

7.4.1.NponsBegnute cunTbiBaHMe UHOPMaLMM C  KOHTponnepa B
COOTBETCTBUM C N.7.2.

7.4.2. Haxmute ogHokpaTtHo kHonky "BbIBEOP TAPMETPA" nynbta - Ha
3KpaHe gucnnes otobpaxaeTcsi MEHIO NOANPOrpamMM:

SAWNTA - koppekTMpoBka YycTaBok 3awuTbl Imax, Tmax, Inom, Thom,
Imin, Tmin;
TAUMEP - 3agaHue/vsmMeHeHne nporpammbl Taumepa;

YAChHI - YCTaHOBKa/KOPPEKTMPOBKA TEKYLLIEN OaTbl U BPEMEHMN;

MyCK - KOppekTupoBka napameTpoB Tn, Tc3,Tans,NanB;

PY/ABT -yctaHoBka nepekntovatens PYYHOE/ABTOMATUYECKOE
ynpaBrieHue;

BbIXO[l -ycraHoBka coctosiHus Bbixoga H3K / HPK;
T/TOKA  -yctaHoBka napameTpa Ktp;



OYCTAT -ouncTka nNamMATUM aBapUMHBIX OTKIOYEHWn, Aebnoknposka
3awunTbl.

HekoTopble pasgernbl MEeHIO OTCYTCTBYHOT B COOTBETCTBUM C MOAUMKauunen
KOHTponnepa.

7.4.3.Haxatnem kHonok "M wnm "V"  yctaHoBuTE Mapkep  ">>" Ha
BblOpaHHbIN pasgen meHto (Hanpumep, 3ALLNTA).
7.4.4 HaxxmuTte noBTOpHO KHOMKy "BI1" - Ha akpaHe aucnnesa otobpaxaeTtcs
0603Ha4veHne 1 TekyLee 3Ha4YeHme BbIGpaHHOro napameTpa, Hanpuvep:
YcTaBku 3aWnThbI:
Imax
500 500

roe 500 - Tekyllee 3HavyeHWe yctaBku Imax.

7.4.5.Haxatnem kHornok "M wunu "V" H yCTaHOBUTE HOBOE 3HaA4eHue
napametpa (oTobGpaxaeTcs cnpasa). [Ona YCKOpPEeHHOro u3MeHeHusi napameTpa
yoepxmBanTte kHonky "A" unu "V" B HaXXaToM COCTOSIHUM.

7.4.6.NponsBegnte 3annucb WU3MEHEHHOrO 3HA4YeHUs napameTpa B
KOHTpOnnep, Ans 4Yero NOAHECTU NynbT K KOHTpOMfepy Ha paccrtosHue 5-15 cwm,
coBmectuB ocb WK-usnyyatens nynbta un WK-npuemHuka koHTponsepa. 3anucb
OyneT 3akoH4YeHa, Korga 3HayeHue napametpa, otobpaxaemoe cnesa, coBnageT C
YCTaHOBIEHHbIM.

7.4.7.TTOBTOPHBbIM HaXaTMeM  KHOIMKK "BIT" Bblbepute cneayrowmmn
napameTp, nostopute n. 7.8.5-7.8.6 onga yctaHOBKM ApYyrMx napameTpoB.

7.4.8.Nocne  KOpPPEeKTUPOBKM BCeX MNapameTpoB, COOTBETCTBYHOLLMX
BbIOpaHHOMY pa3geny MeHwo otnyctute kHonky "MMTAHUE".

7.4.9.MNpun HeobxoanmocTn nosTopute TpedbosaHus n.7.4.1 - 7.4.8.

7.5. MporpammunpoBaHme Tanmmepa KoHTpomnnepa O3OKP1 u pabota
KOHTpOnnepa B aBTOMaTU4YECKOM peXUME.

7.51. Ha puc.7 npuBegeH YycnoBHbln rpaduk paboTbl arperara,
NPUBOAMMOrO KOHTakTOpPOM Mo YrpaBfieHWeM KOHTPONsiepa B aBTOMAaTUY4ECKOM
pexume (npumep).

7.5.2. [Ina BBoAa paHHOro rpadpmka B NamMsiTb KOHTPOSfepa BbINOMHUTE
cnegyoLwine encTens:

7.5.2.1. BoibepuTe B MeHto noanporpamm (n.8.8.1-8.8.3) pasgen TAUMEP;

7.5.2.2. NocnegoBaTtenbHO 3anporpaMmMmupymnTe napameTpbi:

- Yncno ymknos Tanmepa = 2;

- T Bkn. N1 = 08:00(pa3genbHO NporpaMmmMupyoTcs Yacbl U MUHYTHI);

- T otkn.N1 = 10:30;

- T Bkn. N2 =17:05;

- T otkn.N2 = 20:50.

BpemeHHbI'e moYKu OOJ/IKHbI 8800UMbLCsi 06s13amesibHO 8 MopsiOKe
eo3pacmaHusi, uHa4qe rnpozpamma 6ydem pabomamb HEKOPPEKMHO.

7.5.3. [Ona nepeBoaa KOHTpOSiiepa B pexXum aBTOMaTUYECKOro
ynpaBneHus Bblbepute B MeH0 nognporpamm cyHkumio PY/ABT un yctaHoBute
nporpammupyembin  nepeknodatens PYYHOE/ABTOMAT B nonoxeHue
ABTOMAT.

7.6. OuncTka NnamMsaTy aBapuirHbIX OTKNIOYEHUN U Ae6NOKMpOBKa 3aLUThI.
7.6.1. Boibepute B MeHto nognporpamm (n.7.4.1-7.4.3) pasgen OYCTAT;



7.6.2. YaepxuBanTte nynbT Ha CBA3N C KOHTPOSEPOM A0 MOMyYeHuUs
coobweHna WCIMOJIHEHO.
7.6.3. Otnyctute kHonky "MANTAHUNE".

8. TEXHUYECKOE OBCIY>XNBAHNE

TexHu4eckoe obcnyXxuBaHne KOHTpOepa 3aknoyaeTcs B Nepuogmyeckom
yaaneHun no Mmepe HeobxogMMOCTW MbIM U APYruX 3arpa3HEHUI C NOBEPXHOCTEN
NK-n3nyyatens un UK-npuemHuka KOHTposinepa C MOMOLLbIO YMCTOW candeTku,
KOTOpble MOryT SBNATbCA MNPUYMHOWN HapyLIEHUS OMTUYECKOW CBA3N  Mexay
KOHTponnepom u MA.

9.BO3MOXHbIE HEMCIMNPABHOCTU N METObl X YCTPAHEHWNA

KoHTponnep ABNseTcs PEMOHTUPYEMBIM, BOCCTaHaBNMBaeMbIM
3IEKTPOHHBLIM U3OENMEM.

3a [OonoNHUTENbHOM MHOPMaUMeEn No PpeMOHTY cnefyeT obpaiartbca Ha
npeanpuaTue-n3roToBUTENb KOHTpoepa.
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Puc.5.XapakTtepuctuka 3amTHOro OTKNIOYEHUS KOHTpoiepa

t 4
T max -
T nom _
T min
<0,05 cek -
. i
I min Il nom I max l oTC
0 - 30Ha HopmarnbHOW paboTbl
1 - 30Ha OencTBUA 3aWunTbl NO TOKY HeZorpy3ku | min
2 - 30Ha OenCTBUA 3alunTbl NO TOKY neperpysku | nom
3 - 30Ha OenCTBUSA MaKkcMmarbHOM 3awmTbl o | max
4 - 30Ha OencTBuA 3aWuTbl OT CBepXxToka | oTC
a)
t,tc ,
0,25
0,20
0,15
0,10

0,05




Puc.6.l'lyckoBas xapakTepucTuka anekTpoasuraterns
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Puc.8.KocBeHHOE nogkntoveHne 4aTtimkoB TOKa
KoHTponnepoB OKP1-12.5, OKP2-12.5 k anekTponvHuu.

TT1 TT2 TT3
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04-100 KB ‘f\.

<IABAPWUA

O 00O

6)

a) ¢ TpemMa TpaHcdopmaTopamm ToKa
0) ¢ AByMS TpacdopmartopamMm Toka



Puc.9.KocseHHOe nogknioyeHne gaTinkoB KOHTPOSNEPOB
OKP1-12.5, 3KP2-12.5 ¢ yMHOXeHneM BTOPUYHOIO TOKa.

1T TT TT
I I1 I
—
I2 I2
[
i i
N=1 N=2 N=3

Ktp=(l1 /12 )/N

Puc.10.3aB1McnMocCTb gonyckaemMon OTHOCUTENBHOW MOrpeLHoCTH
namepeHust kKoHTponnepos IKP1-12.5 n 3KP 2-12.5 ot

8 o BEJIMYNHDbI KOHTpOJ'II/IpyeMOFO TOKa.
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JIABOPATOPHUA PAIMOCBA3HU
KOHTaKThI:
Ten.: (3822) 22-01-87

E-mail: lab-radio@mail.ru
CaurT: http://lab-radio.ru



