JJIEKTPO KOPIIOPALIUA

KOHTPOJUJIEPbI 3KP1, 3KP2

TEXHWYECKOE OMNMNCAHME N MHCTPYKUWNA MO 3KCIITYATALMN

411711023 TO

2025




1.0BWWME YKASAHNA

1.1.HacTosilwee TexHW4eckoe onucaHme M UHCTPYKUUSA NO SKCnsyaTtauuu
ABNSEeTCA OOKYMEHTOM, yCTaHaBnMBaLLMM npaBuna aKcnnyartauyuu
KOHTponnepa pacuenutens Tuna OKP1,9KP2 (nanee-koHTponnepa).

1.2.NMepeg Hayanom  aKcnnyatauunm  KOHTponrepa  Heobxogmmo
BHMMATENbHO O3HAKOMUTbLCA ¢ HacToswmum TO.

1.3.NMpn NOKynKe KOHTposifepa npoBepPsSNTEe €ero  KOMMMEKTHOCTb,
OTCYTCTBME MEXaHWYeCKMX MOBPEeXOEeHUN, Hanuyne LwTamMnoB W nognucen
TOPryloLWKUX OpraHn3auuim B rapaHTUNHbLIX TaroHax U NpeanpusTUsS-u3rotoBuTens B
CBNOETENLCTBE O NPUEMKE.

2. HASBHAYEHWNE

2.1.KoHtponnepbl 3KP1,3KP2 npegHasHayeHbl And HenpepbiBHOMO
KOHTPOSA TOKa B TpexduasHblX JIMHUSX 3nekTponepenaym MNepeMeHHOro Toka
npomblwneHHon 4actotbl 50 [y HanpshkeHnem 220/380 B N 3awmTHOro
OTKITHOMEHUS Harpy3kun npu BO3HUKHOBEHNN aBapUNHBLIX PEXUMOB.

2.2. [lpn KOCBEHHOM TMOOKMIOYEHUM  Yepe3 TpaHcdopmMaTopbl TOKa
KOHTpOMnepbl MOryT UCNOMb30BaTbCA B NIMHNAX Ha Noboe HanpsKeHune.

2.3. 3awmTHOE OTKNIOYEHME OCYLLECTBISETCA NyTEM CHATUSA UK nogadvv
nepemMeHHoro HanpsbkeHnss 220 wmnm 380 B Ha WCNONHUTENbLHLIM  OpraH:
9NEeKTPOMarHUT  KOHTakTopa WnAuM  nyckaTens, 3neKTpoOMarHUT  CMyCKOBOro
MexaHu3Ma aBTOMaTMYEeCKOro BblKNoYaTena (pacuenurens).

2.4.YnpaBngoWnin = KOHTaKT  KOHTPOSNEpPOB  KOMMYTUMpyeT  uUerb
nepemeHHoro Toka ot 0.1 go 2 A npu HanpsxeHun 220 nnm 380 B.

Ynpaensowmin KOHTakT KoHTposnnepa OKP1 paboTtaeT Ha pa3mMbikaHue Lenu

NPy aBapUMHOM OTKITHOYEHUMN.

Ynpaensowmn  KOHTakT KoHTposinepa OKP2 MmoxeT pabotatb Kak Ha
pasmblkaHWe, Tak M Ha 3aMblkaHWe uenu npu aBapuMHOM OTKIMIOYEHUU (PEXUM
3agaeTcsa notpebutenem).

2.5. KoHTponnepbl obecneymBaloT 4YeTbIPEXYPOBHEBYK pPEryriMpyemMyro
3awmTy no TOKy no Tpem dasam ceTu:

- M0 YPOBHK MUHUManbHOM Harpy3ku Imin - ¢ perynupyemon 3agep>xkom
cpabaTtbiBaHust Tmin;

- o YPOBHIO  TOKa neperpysku Inom - c perynupyemon
3agepkkon cpabatbiBaHust Thom;

- N0 YPOBHK TOKa MakcMmanbHOW 3awmTbl Imax - ¢ perynupyemomn
3agepxkkon cpabatbiBaHus Tmax;

- NO YPOBHK CBEPXTOKa lotc - C Heperynupyemon 3agep>Kkoun
cpabaTtbiBaHUsI.

2.6. KoHTponnepbl M3rotaBnvMBalOTCA LUECTM HOMMHASIOB Ha AnanasoH
KOHTposnMpyemblx TokoB oOT 2 pgo 5000 A. T[lpu nogknoyeHun 4epes
TpaHcdopMaTopbl TOKa AnanasoH KOHTPONMpyeMbIX TOKOB MOXeT ObiTb pacLunpeH
no 100 KA.

2.7.KoHTponnepbl obecneunBaloT  perucTpauuio  OaTtbl, BPEMEHH,
KOHTPOSIMPYEMbIX TOKOB U NMPUYMHBI aBapum Ha MOMEHT aBapUNHOIO OTKITHOYEHUS.

KoHTponnep OKP1 coxpaHsieT B namMaTu napameTpbl YeTbIPpeX NOCNeaHNX
Nno BpEMEHW aBapPUNHbBIX OTKITHOYEHUMN.

KoHTponnep 3KP2 coxpaHaeT B namMaT napamMeTpbl BOCbMMW MOCAEOHUX
Nno BpeEMEHU aBapPUMNHbBIX OTKITHOYEHUM.



2.8.KoHTponnep OKP1 umeeT B CBOEM coOCTaBe nNporpaMmupyembii
Tanmep, obecneynsaroLLmi BO3MOXHOCTb aBTOMaTU4eCKOro
NOOKIMIOYEHNS/OTKMIOYEHNSS  HArpy3kM MO 3aJaHHOM NporpaMme B pearnbHOM
mMacwTabe BpemMeHn. Ynucno nporpammMmpyembIX LIMKIIOB "BKMAOYEHNE-OTKYeHne"
B TeueHune cyTok - oT 1 go 10, paspeLueHune no BpeMeHn 1 MuH.

KoHTponnep OKP2 Ttainmepa He nmeer.

2.9.KoHTponnepbl u3rotaBnmeBaloTcs B ncnonHeHnn Y XJ1 kateropum 3 no
FOCT 15150-69 n npegHasHadeHbl And paboTbl Npu TemnepaType OKpyXarowen
cpeabl o1 -40 go +40 rpaa.C npu OTHOCUTENBHOM BRaXKHOCTN A0 95%.

2.10.lNuTaHne KOHTPONIEpPOB OCYLEeCTBNAETCA OT OAHOW (pasbl ceTu
nepemMeHHOro Toka HanpshkeHnem (220+/-22) B unun (380+/-38) B yactoTton (50+/-2)
.

2.11.MowHocTb, noTpebnaemas KOHTPONNEpoM OT ceTu - He Bonee
20 BA.

2.12. KoHTponnepbl npeaHasHaveHbl Ans padoTbl COBMECTHO C MyfbTOM
ynpasneHus u nHgukauum My-04, kotopbin BKAOYAETCA B KOMMMEKT NOCTaBKU No
TpeboBaHuno 3akaszumka. OguH nNynbT MOXeT obcnyxmBaTtb Noboe Konmyectso
KOHTPONEepOB.

2.13. YcnoBHoe 0603Ha4YeHne KOHTponepa npu 3akase:

O9KP1-25-220

1 - Homep mogenu (1 unn 2);
2 - HOMMHan mogenu nNo guanasoHy Toka(12.5, 25, 62.5, 125, 250, 625);
3 - HOMMHanNbHOE HanpsXXeHne nNuTaHms koHTponnepa (~220 nnu ~380 B).

3. TEXHUYECKME XAPAKTEPUNCTUKN

3.1.Mpegenbl KOHTPONUPYEMbIX TOKOB MPU OTHOCUTENBHOW MOrPELLHOCTU
n3mepeHuns He 6onee 10% :

- OKP1-12.5, 3KP2-12.5 - ot 2.0 po 100.0 A;
- OKP1- 25, OKP2- 25 - ot 4.0 po 200.0 A;
- OKP1-62.5, 3KP2-62.5 - o1 10.0 no 500.0 A;
- OKP1- 125, OKP2-125 - ot 20 po 1000 A;
- OKP1- 250, 3KP2-250 - ot 40 go 2000 A;
- OKP1- 625, OKP2-625 - ot 100 po 5000 A.

3.2.lNpegenbl ycTaBkM TOKa neperpys3kun Inom :

- OKP1-12.5, OKP2-12.5 - ot 0.1 go 12.5 A, war 0.1 A;
-OKP1- 25, BKP2- 25 - 0o10.2 po 25.0 A, war 0.2 A;
- OKP1-62.5, OKP2-62.5 - ot 0.5 gpo 62.5 A, war 0.5 A;
- OKP1- 125, BKP2-125 - ot 1 po 125 A war 1A;
- OKP1- 250, OKP2-250 - ot 2 gpo 250 A,war 2A;
- OKP1- 625, OKP2-625 - ot 5 po 625 A,war 5A.



3.3.MNpegen.l

- 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.MMpegensol

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

YCTaBKN CBEpPXTOKa

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

- OKP1- 625, 3KP2 - 625

3.5.MNpepen.l
COOTBETCTBMU C M. 3.2.

yCTaBKU

TOKa

ot 0.2 go
o1 0.4 po
ot 1.0 po
oT 2 po
oT 4 pgo

TOKa MakcumarnbHOW 3awmTbl Imax :

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

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

ot 10 po 2500 A, war

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

MUWHUMaNbHON

loTtc :

1A;
2A;
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

3aLWmThl

5A;
10 A;
25 A.

Imin - B

3.6.Bpems 3agepxkn cpabaTbiBaHUA 3aWMTHOMO OTKIIOYEHUS:

- No TOKy neperpy3kun Ilnom,

Tnom - perynupyemoe B

oT 0 oo 250 cek., war - 1 cek., NorpeLHocTb +1 cek.;
- MO TOKy MakcumanbHon 3awmTtbl 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 oTtceykm loTc - He Bonee 0.05 cek.
3.7.Bpemsa 3agepxkn (bnoknmposaHuda) cpabaTbiBaHUA 3alMT Mpu nycke

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

Tn - perynupyemoe B
bonee +1 cek.

npenenax

perynvpyemoe B

npeaenax

3.8.Bpems 3agepxku Ha BKMNHOYEHME MPU BOCCTAHOBIEHUM HaMpsiKeHus
nuTaHusa (camosanyck) Tes - perynupyemoe B
1cek, norpewHocTb He 6onee + 1 cek.

3.9. Yucno nporpaMmmupyembiX LMKIIOB aBTOMaTU4eCKOro Bo3BpaTa
3awmtbl NaB - o1 0 go 250 .

3.10.Bpems
perynvpyemoe B
+ 1 cek.

Jile)

aBTOMAaTU4EeCKOro
npegenax ot 0 go 250 cek, war 1cek, NorpeLlwHocTb He Bonee

npegenax ot 0 go 250 cek, war

BO3BpaTa

3aWmThbl

TaB -

3.11. NabapuTHble pa3mepbl KOHTponnepa 6e3 gaT4YNKOB ToKa - He Bonee

105 x 75 x 78 mMm.

3.12. NabapuTHble pa3mepbl 4AaTYMKOB TOKa KOHTpossepa (BHYTPEHHUN X

BHELLHMA OnaMeTp X BblcOTa, MM):

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

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

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

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

3.13.Macca koHTponnepa 6e3 gaTynkoB Toka - He 6onee 250 r.

3.14.Cpok cnyx6bbl o cnucaHus- 8 ner.



4. YCTPOMNCTBO W MPUHLMM PABOTHI

4.1. BHeWHW BUA KOHTPONepa n pacrnofioXeHne ero opraHoB MHAMKaUUn
1 yrnpaBneHnsa nokasaHbl Ha puc.1.

MpuHUMN paboTbl KOHTPOMfepa MOSICHAT CXeMbl, MNpUBELEHHbIE Ha
puc.2,3,4.

4.2 KoHTponnep (puc.1a) aBnseTcsa anekTpoHHbIM n3genvem, paboTaroLwmm
nog ynpaefieHMEM BCTPOEHHOrO  MMKponpoueccopa, BbipabaTtbiBalowero B
COOTBETCTBUM C 3agaHHOW MpoOrpamMMon  KOMaHObl Ha 3aMblkaHue/pasMblkaHue
ynpasnsawWwmx KOHTakToB. [locpenctBoM Tpex patymkoB 5,6,7 MUKponpoLieccop
OCYLLEeCTBNAET KOHTPOSfib TOKOB, MpOTeKawwmnx B Kaxaon wu3 Tpex ¢as
KOHTPOSIMPYEMOW 3MEKTPOSNTUHUMN.

4.3.lNuTaHne KOHTPONNepoB obecneymBaeTCs HaNMYMEM HanpskeHust cetu
220 B wnu 380 B mexay BbiBogamu 1 1 3 KOHTponnepa.

4.4 INMynbT ynpaeneHns v nHavkaumm (puc.16) ¢ aBTOHOMHbLIM MUTaHWEM
obecnevnBaeT OUCTaAHUMOHHOE CUYMTbIBaHWE MHGOPMaLMM C KOHTponsepa u ee
oTobpaxkeHMe Ha 3KkpaHe uudpposoro gucnnes 12, a Takke ucnonb3yetrca Ans
nporpaMmmupoBaHus koHTponnepa. OauvH nynbT MOXeT paboTtaTtb € nobbiv
KONM4eCTBOM KOHTPOSINEPOB.

4.5.KoHTponnep v nynbT obmeHMBaKOTCA MHpOPMaUMEN MO ONTUYECKOMY
nHdppakpacHomy (LK) kaHany cBs3M, KOTOpbIN obecnevmBaeTcs UHGpPaKpacHbIMU
nanyyatenamm 11,17,19 n npunemHukammn 10 n 18. [JanbHOCTb CBA3M HaAxXoAUTCA B
npegenax ot 5 go 20 cwm.

4.6. O6obLeHHan XxapakKTepucTuka 3aBUCUMOCTU BPEMEHMU OTKIHOYEHUSA
KOHTponnepa OT BEeNMYMHbI TOKOBOW Harpysku ( puc.5a.) umeeT 4eTblpe 30Hbl
OTKNIOYEHMWS, Npeaenbl KOTOPbIX ONPeaenaTca 3Ha4eHUs MU TOKOBbIX Imin, Inom,
Imax, lotrc v BpemeHHblI'X Tmin, Tnom, Tmax ycTaBok.

YcTaBkn onpenensiTca 1 yctaHaBnmMBaloTCca noTpebutenem Ha OCHOBaHUK
SNEKTPUYECKUX M TEMNIOBbIX XapakTEPUCTUK 3aLuuLLIaeMOro o6beKkTa 1 yCroBuii ero
paboThbl.

47. Ha pwuc. 56 npuBegeHa ycpedHeHHad 3aBUCUMOCTb BpeMeHU
OTKMNIOYEHUS KOHTpornepa OT BeNUYMHbl OTHOCUTENBHOW TOKOBOW Meperpysku,
cooTBeTcTBYyloWas crnydyaro Tmax =0 .

Takas yctaHoBKa obecneynmBaeT MakCcMMarnbHO ObICTPOE OTKMYEeHue no
NpPeBbILLEHMIO TOKA MakcmarnbHoM 3awmTtbl Imax.

4.8. Jltobas 13 3aWnTHBIX PYHKLUMA KOHTPOiepa MoOXeT BbITb OTKMOYEHA :

- npun yctaHoBke Imin=0 - 3anpelleHo OTKMYEHNE NO TOKY HeAOorpys3ku
Imin;

- nNpn yctaHoBke Inom=0 - 3anpeLleHo OTKIMYEHNE MO TOKY MNeperpysku
Inom;

- npu yctaHoBke Imax =0 - 3anpeLueHo OTKIIIOYEHNE MO TOKY MaKCMMarbHOW
3awmTbl Imax;

- Nnpu yctaHoBke loTc=0 - 3anpeLleHo OTKNIYEHME NO TOKY OTCeYkn loTe.



4.9. lNpun ycTaHOBKE HEHYNEBOro 3HadeHus napameTpa Tn gencrteve 3awmT
GnokupyeTcsa Ha 3agaHHbI MHTEPBan BPEMEHW, YTO NO3BONSAET UCKMIOYUTL JIOXKHOE
OTKNIOYEHME NpU 3anycke arperaToB C MNOBbILEHHbLIM MYCKOBbIM TOKOM.

Ha puc.6 npuBegeHa  xapakTepHad  MyckoBasi  XapakTepucTuka
anektpogsuratens. OTcyeT NyCKOBOW 3adepXKM HayMHaeTcs C  MOMEHTa
NnpeBbILLEHNA KOHTPONIMPYEMOro TOKa noporoson BenuyuHbl Inop.(nepexon B
coctosiHne PABOTA), BenmymHa KOTOPOro COCTaBrseT:

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

CyeTumKk nyckoBOW 3afepXKu BO3BpaLLaeTcs B UCXOOHOE COCTOSHWE C
MOMEHTa CHWXEHWA KOHTPONMPYEeMOro Toka  Hmxe BenuuuHbl Inop.(nepexos B
coctosiHue CTOI),

[na obecneyeHnss HagexXxHoON paboTbl YKadaHHOM PYHKLUUN MUHUMASbHbIN
TOK arperarta (TOK XOSIOCTOro xofa) OOKeH npeBbIwaTh BeENUYMHy Inop, 4To AOMKHO
y4MTbIBaTbCSA NpU BbIDOpEe HOMUHAaMNa KoHTposnepa.

®PyHKLUMA ONOKMPOBAHUA 3aLLMT NPU Nycke He AEWCTBYET Ha 3awmTy no
YPOBHIO CBEPXTOKa loTC, KOTOPbLIA AOSMKEH rapaHTUPOBaAHHO NpeBbiaTh BEMUYUHY
nukoBoro Toka arperata Im (puc.6). Onsa npaBunbHoro Bbibopa yctaBkm loTc B
KOHTponnepe npegycMmoTpeHa yHKLMA pernctpaumm BennymHbl NMKOBOro Toka Im.

HeobxoaumMo yunTbiBaThb, YTO NOflydaemoe NpakTUYECKUM NyTeM 3HavyeHue
Im oTnuyaeTcs OT yCTaHOBMBLLEINOCHA 3HAYEeHWA MyCcKOBOro Toka Im , npuBogmmoro
OObIYHO B TEXHWYECKOM AOKYMEHTauuu Ha anektpoasuratenu, 4to obycrnosreHo
BO3HWKHOBeHMeM KpaTkoBpemeHHoro (0.02 -0.1 cek) anepnogmyeckoro nepexogHoro
npoLecca B CeTM B MOMEHT BKIOYeHUda. B cBA3n ¢ aTum npu Bblibope ycTtaBku loTc
cnefyeT pPyKoOBOACTBOBATbS WMMEHHO 3HadeHMM Im, KOTOpoe perncrpupyetcs
KOHTpOSINepom B MOMeEHT nycka. O6bivyHo Im= (1.05 - 1.2)*In.

Mpwn yctaHoBke 3HavyeHuss Tn=0 yHKUNA 60KMPOBaHUS 3alUUT NpU nycke
arperata He gencteyeT. B aTom cny4ae npenoTBpaTUTb OTKMOYEHME arperaTta npu
nycke NO3BONAET BBeAEHNe 3aepXXKn cpabaTbiBaHNS 3aLUNT .

4.10. Tlpu ycTaHOBKE HeEHyneBoro 3HayeHnss napameTtpa Tc3
ynpaBnsaoLWmnIM KOHTAKT KOHTPOSiepa oCTaeTcsl pa3oMKHYTbIM Ha 3aJaHHOEe BpeMs C
MOMEHTa Mofayn CeTeBOro nuUTaHus. ATa (YHKUMA MOXET MCMNonb3oBaTbCsa ANS
nocrnegoBaTenibHOro  MOAKSKOYEHUS  HECKOSbKMX —arperaTtoB MOCMe  OKOHYaHMs
nepepbiBa 3neKTpocHabXeHus (camosanycka), 4ToObl MCKNIYUTbL HEeOonyCTUMYHO
neperpysKky nutaroLien ceTu.

Pexum mMoxeT ObiTb MCNONb30BaH MNPV MOAKMAYEHUN KOHTpomnnepa no
cxeme puc. 4.

4.11.NHpgnkauma HopMarnbHOro pexuma rno TOKy B KOHTPONMpyeMown fMHUK
ocywectBngetca xentbiM mHankatopom "PABOTA" koHTponnepa. Ecnn TokoBbIv
pexumM nepexoauT B 30HY Neperpys3kn, TO 4Yepes3 3afaHHbli UHTepBan BpPeEMEHMU
3a0epXKKn KOHTponnep nepexoaut B coctodHne ABAPUA - BKkNoyaeTcs KpacHbIn
nugmkatop "ABAPUA" ¢ ogHOBpEMEHHBIM pa3MblKaHUMEM (MNU 3aMblKaHMEM) Lenu
BbIBOAOB ynpasnstoLwero Krnwo4a (BbiBogbl 1,2) KOHTposnnepa.

KoHTponnep OKP1 umeeT HOpManbHO-3aMKHYTbIA YNPaBNSAOWMNNA  KOHTAKT,
KOTOpbIN paboTaeT Ha pasMblKaHWe Lenu ynpasneHus npu aBapumHOM OTKITHOYEHUM.

YnpaBnswwmin - KOHTakT KoHTponnepa OKP2 wmoxeT paboTtaTtb Kak Ha
pa3MblkaHue, TaK U Ha 3aMblKaHWe Lenu npyu aBapumHoM OTKoYeHun. [1ns aToro B



KOHTpOMnfepe MMeeTcs BO3MOXHOCTb NyTeM MepenporpammMmpoBaHus BblOpaTb
NCXoOHOEe COCTOsIHME BbiXoaa:
H3K - HopmarnbHO-3aMKHYTbIA ~ KOHTaKT ;
HPK - HopMmarnbHO-pa3OMKHYTbIN KOHTaKT .

4.12. lNpn aBapUMHOM OTKITHOMEHUM KOHTPOSNNEp perucTpupyet B nNamdatu
AaTy, BpeMsi, KOHTPONMpyeMbI€ TOKM HA MOMEHT aBapUNHOIO OTKITIOMEHUS U MPUYMHY
aBapuun. 3TV JaHHble COXPAHSATCSA B MaMATU KOHTponepa HeorpaHN4YeHHoOe BpeMs,
B TOM 4ucne, N Npu OTKMIOYEHUN CETEeBOro MUTAHUA U MOryT ObiTb CUYMTaHbI NpU
nomMoLum nyrnbTa.

4.13. [ebnokupoBKka 3awmTbl W BO3BPAT KOHTPONfepa B WUCXOQHOEe
COCTOsIHME NPU HEOBXOAMMOCTU OCYLLECTBMSETCA CHATUEM HarnpsiKeHUs1 CEeTEBOro
NUTaHUA C KOHTPOSSepa Ha Bpems 2- 3 CeK. Uin No KoMaHae ¢ nynbra.

Ana obecnevyeHnss BO3MOXHOCTU [e6MOKMPOBKM 3alMTbl B Lenn
NUTaHUSA KOHTPOSepa MOXET ObiTb YCTAHOBMNEH BCNOMOraTenbHbIA BbiKItoYaTenb S
(puc.2, puc.4).

B cxeme puc.3. nebnoknposka 3alinTbl OCYLLECTBAAETCA HaxXaTuem
kHonku "CTOIT".

4.14. Tlpn yCTaHOBKE HEHYNEBOro 3HadyeHMa napameTpa NanB
AebnoknpoBka 3aliMTbl  OCYLLECTBNAETCA aBTOMaTMYECKM 4epe3  3afaHHbIN
nUHTepBan BpeMeHn TanB. MakcMmanbHOe 4YMCro UUMKIIOB BO3BpaTa onpenensdercs
napametpom NanB, KOTOpbIN MOXeT npuHUMaTb 3HaveHne ot 0 go 250 wnu
CUMBOSIMYECKYD BeNUYMHy ">>>"' COOTBETCTBYIOLLYHD HEOrpaHUYeHHOMY 4ucCny
LMKITOB.

4.15.KoHtponnep OKP1 wnmeeT B CBOEM cocTaBe MporpamMmMmpyembliii
Tanmep, obecneymBatoLmi BO3MO>XHOCTb aBTOMaTU4eCcKoro
NOOKITIOYEHUS/OTKIOYEHNS  Harpy3kM MNOCPEACTBOM  KOHTaKTopa Mo  3aJaHHOM
nporpaMmme B peanbHOM MacwTabe BpemeHu. Yncno nporpaMmmumpyembix LMKITOB
"BKNIOYEHNE-OTKNIOYEHNE" B TeveHne cyTok - oT 1 go 10, paspelueHue no Bpemenu 1
MW/H.

Pexnm MoxeT OblTb MCNOSb30BaH TOMBKO NPU MNOAKIHYEHUM KOHTposnepa

no cxeme puc. 4.

4.16. KoHtponnepbl OKP1-12.5 n 3KP2-12.5 wmoryT nogknwo4vatbCsa K
KOHTPOSIMPYEMOW 3NEKTPOSIMHUM KOCBEHHO Yyepes3 CTaHAapTHble TpaHcopmaTopbl
Toka TT C HOMMHamNbHbIM BTOpUYHbIM TOokoM 12 = 5 A. [atumkm TOKa
yCTaHaBnMBaKTCA BO BTOpPMYHOM uUenn TT B COOTBETCTBUM C OOHOM W3 CXEM,
npuBeaeHHbIX Ha prc.8,9.

[na obecnevyeHna npAMOro oTcyeTa KOHTPOSIMPYEMOro TOKa B 3TUX
Moenax npegycMoTpeHa BO3MOXHOCTb YCTAaHOBKM KO3(hduLmeHTa TpaHchopmarmm
TT Krp=(I1/12)/,N rge:

[1 - HOMWHaNbHbBIN NEPBUYHLIA TOK TT;

[2 - HOMWHaNBHbBIN BTOPUYHbIA TOK TT;

N - KO3(P(PULMEHT YMHOXEHUS BTOPUYHOrO Toka TT, paBHbIN 4ncny
BUTKOB MpOBOAA BTOPUYHOM LIEMW, NPONYLLEHbLIX YEPE3 OKHO KaXKAOro gaTymka TOoka
KOHTponnepa.

Mp KOCBEHHOM MOAKMNIOYEHUN cnefyeT CTPEMUTLCA K TOMY,  4YTOObI
HOMUHanbHLIN TOK TpaHCOpPMaTOpPOB TOKa COOTBETCTBOBASl HOMWHANIbHOMY TOKY
Harpy3ku NepPBUYHON LIEMU UMW NMPUMEHATb KOCBEHHOE NOLKITIOYEHNE C YMHOXEHNEM
BTOPUYHOIO TOKa B COOTBETCTBMM C puc. 9., 4To obecrneymBaeT MWHUMArbHYH
NOrpeLlHoOCTbL cpabaTbiBaHNA 3aLLNUT MO TOKY.

BbllensnoxxeHHoe NOACHAETS TpeMs NnpuMepamu.



NMPUMEP1.
HomuHanbHbIn TOK nepBuyHon uenu - 200 A;
MpumeHeH TT HommHanom 500/ 5 A, N=1;
Pac4yeTHas BennyunHa HOMMHaNbLHOro BTOPUYHOIO TOKa

I2HOM = (200 / 500) * 5 *1 = 2 A

[MonyyeHHOMY 3Ha4yeHMIO TOKa B cooOTBeTCTBMM C rpacdumkom puc.10
COOTBETCTBYET OTHOcuUTeNnbHaa norpewHocTe namepeHna 10%. [orpeluHocTb
cpabaTbiBaHWNA 3almnTbl Mo ToKy coctaBuT 10%.

NMPUMEP2.
HomuHanbHbIn TOK NnepBuyHon uenu - 200 A;
MpumeHeH TT HomuHanom 200/ 5 A, N=1;
Pac4yeTHas BennynHa HOMMHaNbLHOro BTOPUYHOIO TOKa

I2HOM = (200 /200) * 5 *1 = 5 A

[MonyyeHHOMY 3Ha4yeHMIO TOKa B CcooOTBeTCTBMM C rpacdumkom puc.10
COOTBETCTBYET OTHOCUTENbHAsA MNOrpewHocTb mnamepeHus 4%. [lorpelHocTb
cpabaTbiBaHWNA 3aLMTbl MO TOKY cocTaBuT 4%.

NMPUMEPS3.
HomMunHanbHbIn TOK nepeuyHon uenu - 200 A;
MpumeHeH TT HommHanom 500/ 5 A, N =5;
Pac4yeTHas BennynHa HOMMHaNbHOrO BTOPUYHOIO TOKa

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

[MonyyeHHOMY 3HayeHMIO TOKa B CcoOTBeTCTBMM C rpacdumkom pwuc.10
COOTBETCTBYET OTHOCUTENbHAsA NOrpewHocTe mnamepeHnss 2%. [lorpelHocTb
cpabaTbiBaHWNA 3aLnTbl MO TOKY cocTaBuT 2%.

5. YKASAHNE MEP BE3OINACHOCTHU

5.1.Bo nabexaHne nopaxkeHus anekTpMyeckMm TOKOM Bce BuAbl paboT no
MOHTaXy, MNOOKMOYEHNIO U TEeXHUYecKoMy OBCnyXmBaHWO  KOHTposnsepa
AonyckaeTcs Npon3BOAUTb TONBbKO NPW NMOSTHOM CHATUW HaMNPSKEHUs B CETMU.

5.2.3anpewjaeTca  3Kcnnyatauusi  KOHTponniepa BO  B3PbIBOOMACHbLIX
NOMELLIEHUSIX.

5.3. Bo wu3bexaHue Bbixoaa M3 CcTposa Heobxogmmo obecneynTtb
COOTBETCTBME HOMMHAINbHOIO HAamMpshKeHUs1 CEeTeBOro nuUTaHus KOHTponnepa
YKa3aHHOMY B MapKMpPOBKE Ha ero fMueBon naHenm .



6.PASMELLEHVE N MOHTAXX KOHTPOIJIJIEPA

6.1.KoHTpoNnep pekoMeHOyeTCs yCTaHaBnuBaTb B 3aKpbITbiX LIKadax
COBMECTHO C ApYrMM NYyCKOBbIM 3N1eKTPOo060opyAOBaHNEM Ha PAcCTOAHUM HE MEHee
0.2 M OT CMMoBbIX TOKOBEAYLUMX NPOBOAOB (LWKMH) . [Nsa KpenneHns KOHTposnnepa B
ero Kopnyce npefycMoTpeHbl ABa KpenexXHblX OTBEPCTUS.

6.2. [JaTyMkm TOKa YCTaHOBWUTE Ha CUIMOBbLIX TOKOBeOYyLMX NpOBOAAx Ha
HanbonbleM yganeHunm OT  KOHTaKTHbIX  COEOWHEHWW, KOoTopble  MOryT
neperpesaTbCsi BO Bpemsi paboTbl. He ponyckaeTcss ycTaHOBKa [aTyMKOB Ha
HEen3onnpoBaHHbIe NPoBoAa (LUWHbI).

6.3.lNogknoyeHne  KOHTposnnepa npou3BogUTCA B COOTBETCTBMU  CO
cxemamu puc.2,3. Bo3MOXHbI Apyrne BapuwaHTbl NOAKITOYEHUS KOHTposnsepa B
COOTBETCTBUWN C KOHKPETHLIMU YCNOBUAMMU MPUMEHEHUS.

7.MOArOTOBKA K PABOTE U NOPAOOK PABOTHI

71. Mepen Havyanom paboTbl KOHTponnep HeobxoamMmo
3anporpammupoBaTb, T.e. YCTaHOBWUTb OMNpedefieHHble 3HaYeHWUs YCTaBoK,
OnpeaensLWmx pexmm ero padoTbi.

Beog wnn uM3MeHeHMe yCTaBOK peKkoMeHOyeTCA nNpou3BOAUTb  Npu
OTCYTCTBUWN HArpys3kM B KOHTPONMPYEMOW IMEKTPONUHUM  UNn B NabopaTopHbIX
YCIOBUAX 0O YCTAHOBKU €ro B 3NEeKTPOCUCTEMY.

Ana obecneyeHnss BO3MOXHOCTU CUMTbIBaHUS /[ 3anucu UWHgopmauumm
AOCTaTOYHO MNoAayvn HanpshkeHus CeTeBOro nutaHms Mexagy BbiBogammn 1 n 3
KOHTponnepa.

7.2.CuntbiBaHne unHGOpPMaLMM C  KOHTposifiepa oOcywlecTBnsieTcs c
MOMOLLbIO NyrbTa yNpaBfeHnsa n MHAuKauum B cnegyowemM nopsiake:

7.21. Haxmute wun ypepxusante kHonky “lNMATAHWE" nynbta po
OKOH4YaHuA ceaHca paboTtbl. Ha agucnnee noasutcsa coobLueHune:

MNynbT 04
YnpaeneHne OKP1,9KP2

Ecnn nsobpaxeHne He NOSABNAETCA UM OHO HEAOCTAaTOYHO KOHTPACTHO,
TO 3TO CBMAETENLCTBYET O Ype3MEPHOM paspsiie ANEMEHTOB NUTaHUA NynbTa, U
nX HeobXOANMO 3aMEHUTD.

7.2.2. TlogHecuTe nynbT K KOHTpomnnepy Ha paccrtosHue 10-20 cwm,
coBmecTuB ocb NK-nanyyatens koHtponnepa un UK-npuemHuka nynota. [Nossutcs

3Hak " * " B nNpaBOM BepxXHEM Yrrny uvHAukatopa - uHdopmauus cudutaHa. Ha
ancnnee otobpaxaetca nHgopmaums ctpaHnubl NO.

7.3.0T106paxaemas  uHOpMauMs  pasMeLaeTcd  Ha  CTpaHuuax,
nocrnegoBaTeNbHOE NEPEKITOYEHNE KOTOPbIX OCYLLECTBIIAETCA C MOMOLLBbH KHOMOK
"BbIBOP CTPAHWLLbI" B npsimom unu obpaTHOM nopsiake.

7.3.1. Ha ctpaHmuye NO gucnnes otobpaxkaetcs :

- TUM KOHTpOnfepa n ero CEpUNHLIN HOMEP;

- TeKyLlasi gata v Bpems;

- Tekywee coctosiHme (CTOTI, PABOTA, NEPEPLIB, ABAPUA);



- nonoxeHwe nporpammupyemoro nepeknovatena PYYHOE/ABTOMAT
(ana IKP1).

- Tvn ynpasnsowero koHTtakta H3K / HPK (gna 9KP2).

7.3.2. Ha ctpaHmue N1 gucnnes otobpakaetcs :

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

- MakcMmanbHoOe 3HadYeHue M3 TOKOB Tpex a3 Im ¢ MomMeHTa nepexona
KoHTponnepa B coctoaHne PABOTA (nyckoBon Tok arperara).

7.3.3. Ha ctpannue N2 pgucnnea oTtobpaxatoTcs 3HAYeHUs1 YCTaBOK
TOKOBOW 3aLUUTbI:

loTC - ycTaBKa TOKa OTCEYKM;

Imax - ycTaBKa TOKa MakCMMasibHOM 3aLUThbl;

Tmax - 3agepxka cpabaTbiBaHNA MaKkCMManbHOM 3aLLUUTbI;

Inom - ycTtaBka TOKa neperpysku;

Tnom - 3agepxka cpabaTtbiBaHWs 3aWnTbl N0 Neperpyske;

Imin - ycTaBka Heorpysku;

Tnom- 3agepxxka cpabaTtbiBaHWs 3auUTbl MO HEOOTPY3KE;

7.3.4. Ha ctpaHmue N3 pgucnnes oTtobpaxarTca 3Ha4YeHUs YCTaBOK
BPEMEHMU:

Tn - Bpems GIOKMPOBKM cpabaTbiBaHUSA 3aLuuT Npu nycke;

Tc3- 3agepxka BKNIOYEHWs (CamMo3anyck) Npy BOCCTaHOBNEHUN NUTAHWUS;

Tane- BpeMsa 0O aBTOMATUYECKOro Bo3BpaTta 3awuTbl(Tonbko ana SKP2);

Nans- 4MCno UMKNOB aBTOMATUYECKOro BO3BpaTa 3aWuTbI(TONbLKO Ans
OKP2).

7.3.5. Ha pgpyrux cTpaHuMuax Aaucnnea oTobpaxalTcs napameTpbl
aBapUNHbLIX OTKMKOYEHUN: [aTa M BpeMa aBapUNHOINO OTKMYEHUs, 3HayYeHus
dra3HbIX TOKOB HA MOMEHT OTKMOYEHUS, MPUYMHA aBapun.

OTKIOYEHNA NPOHYMEPOBaHbI YCNOBHO:

- n-0 - nocnegHee No BpeMeHU aBapumnHOE OTKIIOYEHUE;

- n-1 - OTKMNOYEHWe, NpeLllecTByoLWee No BpeMeHU OTKNYeHno n-0 1 1.4.

KoHTponnep OKP1 nmeet 4 cTpaHuLbl NaMATN aBapUNHBIX OTKITHOYEHUN.

KoHTponnep OKP2 nmeet 8 cTpaHuy, namaTtn aBapuUnHbIX OTKIOYEHUN.

Ecnu cooTBeTCTBYHOLWEro OTKMOYEHUS He BbINo , To oTobpaxkaeTca
coobweHne HET JAHHbIX.

7.4. lNporpammmnpoBaHmne KOHTposepa.

7.4.1.Nponsseante cuyuTbiBaHME WHMOPMaUMM C  KOHTponnepa B
COOTBETCTBUM C N.7.2.

7.4.2. Haxxmute ogHokpaTtHo kHorky "BbIBOP TMAPMETPA" nynbta - Ha
3KpaHe gucnnesa otobpaxaeTca MeH noanporpaMmm:

SALUNTA - koppekTnpoBka YycTaBok 3awuTbl Imax, Tmax, Inom, Thom,
Imin, Tmini
TAUMEP - 3agaHue/vsmMeHeHne nporpammbl Tanmepa;

YACHI - YCTaHOBKa/KOPPEKTMPOBKA TEKYLLEN OaTbl U BPEMEHMN;

MyCK - KoppekTupoBka napameTtpos Tn, Tc3,TanB,Nans;

PY/ABT -yctaHoBka nepeknoyatens PYYHOE/ABTOMATUYECKOE
ynpaBrieHue;

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



OUCTAT -ounctka namMaTU aBapUMHbBLIX OTKMNKYEeHUN, aOebnoknposka
3alUnThI.

HekoTopble pasgesibl MEHIO OTCYTCTBYIOT B COOTBETCTBUM C MoAUdUKaLnen
KOHTponnepa.

7.4.3.Haxatnem kHonok "M wunm "V"  yctaHoBUTE Mapkep  ">>" Ha
BblGpaHHbIN pasgen meHto (Hanpumep, SALLNTA).
7.4.4 HaxmuTte noBTOpHO KHOMNKy "BI" - Ha akpaHe gucnnesa otobpaxkaeTcs
obo3HayveHne n TekyLlee 3HayeHne BbIBpaHHOro napameTpa, Hanpuvep:
YcTaBKku 3alnThI:
Imax
500 500

roe 500 - Tekylee 3Ha4yeHWe ycTaBku Imax.

7.4.5.Haxatnem kHorok "M wunu "V" H ycTaHOBUTE HOBOE 3HaveHue
napameTtpa (oTtobpaxaeTca cnpasa). [Ons YCKOPEHHOro W3MEHeHus napameTpa
yaepxusanTte kHonky "M vnn "V" B HaKaTOM COCTOSHUMW.

7.4.6.Nlpon3sBeanTe 3anucb W3MEHEHHONO0 3HA4YeHUs1 NapamMeTpa B
KOHTpoOnnep, ANa 4ero nogHecTu nynbT K KOHTPONMepy Ha paccrtosHue 5-15 cm,
coBmectmB ocb WK-msnyyatens nynbta u MK-npuemHuka koHTponnepa. 3anucb
OyneT 3akoH4YeHa, Korga 3HavyeHue napameTtpa, otobpaxaemoe crnesa, CoOBnNageT C
YCTaHOBIEHHbIM.

7.4.7.INoOBTOPHBIM  HaXaTUEM KHOMKM "BIM" BblbepuTe cnegylowmmn
napameTp, nostopute n. 7.8.5-7.8.6 ana yctaHOBKM OpyrMx napamMeTpoB.

7.4.8.Nocne  KOpPPEKTUPOBKM BCeX MNapamMeTpoB, COOTBETCTBYHOLLMX
BblOpaHHOMY pasgeny MeHw otnyctute kHonky "MATAHUE".

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

7.5. [MporpammunpoBaHne Tarmepa koHTponniepa OKP1 un paboTta
KOHTponsfepa B aBTOMaTU4YECKOM pPeXUME.

7.5.1. Ha pwuc.7 npuBegeH ycnoBHbin rpaduk paboTbl arperarTa,
NPMBOAMMOrO KOHTakTOpPOM MNoA YrpaBfieHWEM KOHTpONnsfepa B aBTOMAaTU4ECKOM
pexume (npumep).

7.5.2. [Ina BBOAA AAHHOro rpaduka B NamsiTb KOHTpossiepa BbINOSHUTE
cnegywowine AencTsuns:

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

7.5.2.2. TocnenoBaTtenbHO 3anporpamMmmMmpymnTe napamMmeTpbl:

- Yncno umknos Tanmepa = 2;

- T Bkn. N1 = 08:00(pa3genbHO NporpaMMmMpYOTCS Yacbl U MUHYThI);

- T otkn.N1 = 10:30;

- T Bkn. N2 =17:05;

- T otkn.N2 = 20:50.

BpemeHHbI'e mo4yku OQosmKkHbI e800uMbLCsi 06s13amesibHO 8 rnopsioke
eo3pacmaHusi, uHa4ve rpozpamma 6ydem pabomamb HEKOPPEKMHO.

7.5.3. [Ona nepeBoaa KOHTpOMsiepa B pPeXmM aBTOMATUYECKOro
ynpaBneHus Bblbepute B MeH nognporpamm ¢yHkumio PY/ABT un yctaHoBuTe
nporpammupyembinn  nepeknovarens PYYHOE/ABTOMAT B nonoxeHue
ABTOMAT.

7.6. O4ncTKa NnamMsaTy aBapurHbIX OTKNIOYEHUN U AebroKMpoBKa 3aLmUThbI.
7.6.1. Boibepute B MmeHto 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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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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JIEKTPO KOPIIOPALIUA
KOHTaKThI:
Ten.: (3822) 22-05-80

E-mail: 220580@internet.ru
CaurT: http://electro-corp.ru




