JIABOPATOPHUA PAAUOCBA3HU

PEJIE KOHTPOJIA U 3ALLUTDI

PK3M-5[, PK3M-25[], PK3M-50[, PK3M-250[, PK3M-5004, PK3M-900[

MACIMNOPT
FOUIMH 411711.064-02 NC

2026
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1.0BWWME YKASAHNA

11 HacTtoawmin nacnopT €ABMASETCH [AOKYMEHTOM, YyCTaHaBnuBawLWMM npasurna
aKcnfyaTauuun, TPaHCMOPTUPOBKM U XpaHEHUs pene  KOHTpPons W 3awuTbl
anekTpoyctaHoBok Tuna PK3M-[] (nanee - pene).

12 lMepen Ha4anom akcnnyataumm pene HeobxoauMo BHUMATENbHO O3HAKOMUTLCS
C HaCTOSALWMM NacnopToM.

13 [lpu nokynke pene npoBepsiiTe ero KOMMMEKTHOCTb, OTCYTCTBUE MEXaHUYECKNX
noBpexaeHun, HanuyMe LWTaMnoB U NoANMUCEN TOPrywwmMx opraHusauumM B
rapaHTUMHbIX TaroHax 1 B CBMAETENbCTBE O NPUEMKe NPeanpuaTUs - U3roToBUTENS.

2. HASBHAYEHUVE

2.1 Pene npegHasHayeHO Ans YCTAHOBKM B LeNaAX nNuUTaHna TpeéxdrasHblixX
9NEKTPOYCTAHOBOK (3neKkTpoasuratenemn, TpaHCopMaTopoB U OPYrMX OTBETCTBEHHbIX
arperaTtoB) C LieSibio NOBbILEHUN NX HAAEXKHOCTU N YBENNYEHUS CPOKa CIYXObl.

2.2 Pene ocywecTBnsieT KOHTPOSIb TOKOB B Tpex pasax obcnyxuneaemon
9NEKTPOYCTAHOBKN U MNPU BbISIBNEHMM aBapUMHbBIX PEXUMOB paboTbl OTKMOYAET ee.
OTKNIOYEHNE NPOMCXOOUT B CrEAYIOLNX aBapUNHBIX CUTYyaLUNAX:

- Npun neperpysKe no TOKY;

- NpY HeAorpy3Ke no TOKy;

- Npn HegoNycTMMOM nepekoce das no TOKY;
- Npu obpbIBe nobon gassbl.

3alnTHOE OTKIMIOYEHNE OCYLLECTBNAETCS MyTEM pasMblkaHUSa LENu ynpaBrieHus
3NEKTPOMarHUTHOro nyckatens (KoHTakTopa).

2.3 Pene wnarotaBnmBaeTcda LWeCcTM HomuHanos: 5, 25, 50, 250, 500 u 900,
COOTBETCTBYHOLMX Npeaeny KOHTPONMpyeMbIX TOKOB B aMmrepax.

2.4 Pene wsrotaBnuBaetca B ucnonHeHun YXJ1 kateropumn 3 no NOCT 15150 un
npegHasHayveHo ons paboTtbl Npu TemnepaTtype okpyxatowen cpenbl oT —20 go +40 °C
NpY OTHOCUTENBHOWN BNaXHOCTN 40 95%.

2.5 Pene nocraBnsieTcst B3aMeH paHee pa3paboTaHHbix pene tuna PK3 (-U, -UM, -
MB), PK3M (-, -Il, -lll, -O, -R), aHanormyHo nm no yHKUMOHANbHBIM N TEXHUYECKUM
XapakTepucTmkam, Ho 06nagatoT crieayoWmnMMm TEXHUYECKMMMN OTIINYNSMNA:

m Hann4Mem BCTPOEHHOrO AMCMMEN U KHOMOK yrnpasreHund, 4to obecneymBaeT
BO3MOXHOCTb MPOrpaMMmMpoBaHusa yCTaBoOK 3awmnTbl 6€3 MCNONb30BaHNA BHELLUHEro
nynbTa ynpaBneHus;

m HanMymMeM BCTPOEHHOW OYHKLMSA NpennyCcKOBOro KOHTPOSS CONPOTMBIIEHUS
yTeukn 0OMOTOK aneKkTpoaBMraTensa Ha Kopnyc Hke gonyctumoro ypoBHs 500 kOwm.

m pacCLUMPEHHbIM AMana3oHOM KOHTPONMPYEMbIX TOKOB, YTO No3BonsieT bonee
AOCTOBEPHO ONpeaensiTb NPUYNHY aBapuUiHbIX OTKIIOYEHUN;

E  HanMynem TOKO-3aBMCMMOW XapakTEPUCTUKWN 3aLLMTHOIO OTKIHOYEHUST Mpu
neperpyske, 4To CNocoOCTBYET NOBbLILLEHNIO 3D EKTUBHOCTM 3aLUnTbI (prc.4)

2.6 KoHTponnep obecnevmBaeT BKIOYEHME BHELIHErO CUrHANbBHOrO  YCTPOW-
CTBa NpW JOCTMXKEHMM NpeaaBapunHOro U aBapuUMHOro PEXMMOB.

2.7 Pene He aBNgaeTCsa CpeacTBOM U3MEPEHUN.

3. TEXHUNYECKUWE XAPAKTEPUCTUKA
3.1 MNpeaenbl KOHTPONMPYEMbIX TOKOB B KaXAOW M3 TPEX (has aneKTpoyCTaHOBKM:

PK3M-51 ot 0 no 25A;
PK3M-25[0 ot 0 go 125 A ; PK3M-
50 ot 0 go 250 A; PK3M-250[ ot
0 po 1250 A ; PK3M-500 ot 0 oo
2500 A;

PK3M-900 ot 0O po 4000 A.
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3.2 [lpepenbl perynupoBaHnsa peXnuMHbIX YCTaBOK NO TOKY neperpysku Imax,
Hepgorpy3ku Imin n gucbanaHcy Tokos Di:

PK3M-5[1 ot 0.4 po 5 A, war 0.02A;
PK3M-25[0 ot 2.0 go 25 A, war 0.1A; PK3M-
50 ot 5.0 go 50 A, war 0.2A; PK3M-250 ot
20 po 250 A, war 1A; PK3M-500 ot 40 go
500 A, war 2A; PK3M-900[ ot 80 oo 900 A,
war 4A.

3.3 Bpema 3agepxkum cpabaTtbiBaHMs  3alUMTHOrO  OTKMoYeHns T3apg —
perynupyemoe B npegenax ot 3 go 250 cek. Bpemsi 3agepxku cpabaTbiBaHUA
3aLUUTHOrO OTKIOYEHUSA NPWU neperpyske no TOKYy 3aBUCUT OT KPaATHOCTU Neperpyskn B
COOTBETCTBUU C pUC 4.

3.4 Bpemsa 3agepkknm cpabaTbiBaHUA 3aWMTHOrO OTKMHOYEHUS Mpu  Nycke
anekTpoycTtaHoBku Tn - perynupyemoe B npegenax ot 3 go 250 cexk.

3.5 Bpems 3agepxku cpabaTbiBaHUSA 3aLLUMTHOIO OTKIIOYEHMS Npu 0bpbiBe dhasbl
domkcupoBaHo u coctaenseT 3 +0,2 cek.

3.6 Pene coxpaHsieT B namMATN 3HAYEHUSA KOHTPONMPYEMbIX TOKOB U NPUYMHY
BOCbMM MOCIeAHNX NO BPEMEHN aBaAPUNHBIX OTKITHOYEHWUMN.

3.7 Pene peructpypyetr M COXpaHSeT B MNaMATM HeorpaHM4YeHHoe BpeMs
MHOPMaLMIO O KONMUYECTBE U MpPUYMHAX aBapUWHLIX OTKIOYeHUM. MakcumanbHoe
YMCIIO PEMMCTPUPYEMBIX aBaAPUNHBIX OTKMHOYEHUI = 255.

3.8 Pene nmeeT pexnm aBToMaTnyeckoro cbpoca 3awmTbl Yepes 3agaHHbIn
WHTepBan sBpemeHn Tann, perynupyemel B npeaenax ot 1 o 255 muHyT.

3.9 Pene nmeeT pexnm aBToMaTU4eCKoro OTKITIOYEHUS SN1EKTPOYCTaHOBKM Yepes
3aaHHbI MHTepBan BpemeHn Tmax, perynvpyemsin B npegenax ot 1 4o 255 MuHyT.

3.10 Pene komMMyTuUpyeT aneKTpu4eckyto Lenb nepemeHHoro Toka ot 0,01 go 5 A
npu HanpsxeHnn go 250 B.

3.11 NMnTaHne pene oCyLLEeCTBSETCA OT CETU NEPEMEHHOro TOKa Hanps>keHnem ot
180 go 420 B yactoTom 5042 Iy,

3.12 MowHocTb, noTpedbnsemas pene oT ceTu, - He bonee 3 BT.

3.13 [abapuTHble pa3mepbl pene - He 6onee 106 x 95 x 58 mm (6e3 gaTuMKoB TOKA)

3.14 [abapuTHble pa3Mepbl JaTYMKOB TOKa pene (BHYTPEHHUI X BHELLUHUA JuaMeTp
X BbICOTa, MM):

- PK3M-51 -10x 40 x 15;
- PK3M-25[] -10x 40x15;*
- PK3M-50[] -24x 54 x18;
- PK3M-250[ -42x 76 x 20;
- PK3M-5007] -42x 76 x 20;
- PK3M-900/ - 65 x 112 x 22.

* [NpumeyaHue: No TpebOBaHMIO 3aKa3ynka MOXET KOMMEKTOBATLCA AaT4YMKaMu
Tunopasmepa 24 x 54 x 18 mm.

3.15 Macca pene:

PK3M-5[1 - He 6onee 0.4 kr;
PK3M-25[1, PK3M-50[ - He 6bonee 0.5 kr;
PK3M-250[1, PK3M-250/1 - He bonee 0.7 kr;
PK3M-900[ - He 6onee 1.3 kr.

3.16 Cpok cnyx06bl 4o cnucaHus - 8 ner.



4. KOMINJIEKTHOCTb
B komnnekT noctasku pene BXoOsT:

Pene* -1 wr.
MacnopT Ha pene HOUTMH 411711.064-02 -1 wr.

lNpumeyaHue:

Mo 3anpocy noTpebutena pene MoXeT ObiTb 060pyAOBaHO BCTPOEHHbLIM
nHTepdencom USB n BCTpoeHHbIM nHTepdencom RS-485 ¢ npotokoriom ModBus RTU
(cm.pasgensl 9, 10 HacTosiILwero nacnopTa).

5. YCTPOWUCTBO W NMPUHUWMM PABOTHI

5.1 O6wmn BMA perne M pacrosioXeHne ero OpraHoB WMHAMKaUMW U yrnpaBreHus
nokasaHbl Ha pucyHke 1.

5.2 Pene (puc.1) KOHTponupyeT TOKM B ha3ax afekTpoycTaHoBKM (JY), cpaBHUBaeET
X 3HAYEeHUs C 3aJaHHbIMW yCTaBkamMu W, B Crydae BbiXxoda 3a npefenbl, Npou3BoauT
aBapuirHOe OTKIIOYEHNE, COXPaHAa napamMeTpbl aBapUMHOIO OTKIIOYEHUS. .

5.3 Ha nepefgHen naHenn perne pacrnonoXeHbl CBETOANOAHbIE MHANKATOPBI pexuma
paboTbl QY, gMcnnen n KHOMoYHas KnaesuaTtypa gns nporpaMmMmMpoBaHns yCTaBoK pere.

5.4 WHaukauus HopManbHOro pexumma JY OCyWwecTBNsAeTcs MHOAUKATOPOM
"PABOTA". Ecnu gsuratenb oTkntodeH, nngukatop "PABOTA" cBeTUTCA HenpepbiBHO.
Ecnu gBuratenb BKOYEH, MHANKATOP paboTaeT B NPEPbIBUCTOM pPeXUME (MUraeT).

5.5 lMpwn BbIXOAe pexumma Mo TOKy 3a npeenbl yCTaBOK BKMAKYAETCA NPEpbIBUCTO
OQVH U3 MHOMKATOPOB aBapui, ykasbiBas NPUYMHY BO3HUKLLMX Npobriem

56 Ecnv npuynHa BO3HUKWEW nMpobnemMbl He YCTpaHseTcs B Te4vyeHue
YCTaHOBIIEHHOIO BpeMeHun pene nepexoaut B pexum “ABAPUA”, nHankatop “PABOTA”
racHeT W BKOYAeTCs HenpepbiBHO OAWH M3 MHOWKATOPOB aBapun C OAHOBPEMEHHbLIM
pas3MblkaHMeM (UM 3aMblKaHWK) LLeNn BbIBOLAOB YNPaBSAIOLWEro Knoya pene:

- Meperpyska - neperpyska no Toky JY;

- Heporpyska - Hepgorpyska JY;

- AncbanaHc - NpeBbllWeHne ancbanaHca ToKoB B pasax JY;
- Obp.da3bl - HenonHodasHbIN pexum B JY;

- YTeuka - HapyLleHue nsonsaumm JY.

5.7 [debGnokvpoBka 3awwmTbl M BO3BpaT pene B WUCXOQHOE COCTOSIHME Mpu
HeobX04MMOCTN OCYLLECTBAETCS CHATUEM HanpsXXeHWst CETEBOro MUTaHUs C pene Ha
Bpems bonee 1 cek.

[na obecneyeHnss BO3MOXHOCTM [eOMOKMPOBKM 3aluTbl B LENU NUTaHua pene
MOXeT ObITb YCTAHOBIIEH BCNOMOraTesbHbIN BbikovaTens S (puc.2).

5.8 Pene PK3M-5[], PK3M-25[] moryT noakmnto4atbCA K 3NEKTPOSIMHUM KOCBEHHO
yepes TpaHcopmaTopbl Toka (puc.3). [lJatymku Toka yCTaHaBNMBAKTCA BO BTOPUYHOW
Lenu TpaHcopmMaTopoB TOKa.

[na obecnevyeHns npsiIMOro oOTCYETa KOHTPOMMPYEMOro TOKa B 3TUX MoLensax
npegycMoTpeHa BO3MOXHOCTb YCTAHOBKM kKoadduumeHTa TpaHcdopmaumm Krp = (11 /
12), roe:

[1 — HOMMHaNbHLIV NEPBUYHBLIN TOK TT;
|2 — HOMWHanNbHBLIN BTOPUYHBLIN TOK TT.
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5.9 KoHTakT curHanbHbii (17 Ha puc.1) npegHasHadeH anda ynpasneHus 6onee
MOLLHbIM YCTPONCTBOM CUrHanu3auumn n obecrneynBaeT KOMMyTaUMIO Lenn nepeMeHHoro
Toka o 3 A npu HanpskeHun o 250 B wvnu uenu noctodHHOro Toka o 3 A npu
HanpsokeHun po 30 B. B kayectBe HarpyskM MOXET WCMNONb3oBaTbCA famna
HakanvBaHus, 3BOHOK (CHpeHa), BcnomMoraTerbHbIv nyckatens (pene) u T.n.

KOHTaKT curHanbHbIl BKHOYAETCA NpPUM  BO3HUMKHOBEHUW MpedaBapuUHOW UMK
aBapuMHOM CUTyaLmu:

m Npy NpeBbllUEHUN YCTaBKM TOKa NpeaynpeanTenbHOWM
CuMrHanusaumm Inc — BknOYaeTcss NpepbIBUCTO C MHTepBariom 1 cek.,
€CIn yCTaHOBIEHO HEHyNeBOe 3HaYeHne ycTaBku Inc;

m puM aBapuiHoM cpabaTbiBaHUM 3alUTbl UNU  HapyLUeHUn
N30MALNM — BKIIOYAETCS HENPEPBIBHO.

6. YKASAHVNE MEP BE3OINACHOCTU

6.1 Bo nsbexaHne nopaxeHusi aNeKTPUYECKNM TOKOM BCe BUAbI paboT N0 MOHTaXy n
NOAKMIOYEHUIO perne AonyckaeTcs NPON3BOAUTL TOSMBLKO MPU NOSTHOM CHATUWN HarnpsXeHus
B CETW.

6.2 3anpelaeTcs aKcnnyaTaunsa pene BO B3PbIBOONACHbLIX MOMELLEHUSIX.

6.3 He gonyckaeTtca onurtenbHoe NpeBbILLEHNE TOKa B LIENW ynpaBieHNa pene cBepx
ponyctumoro (5A), 4To NpMBEAET K BbIXOAY YNPaBraoLero Knoya yCTpomcTea N3 CTposi.
B cBasn c¢ atum npu pabote ¢ koHTaktopamm V-VI rabaputa pekomeHayeTtcs
yCTaHaBnMBaTb B CXeMy ynpaBreHUsi MpoOMeXyTo4Hoe perne.

6.4 3anpelaeTca yCcTaHOBKa OAaTYMKOB TOKa pefie Ha Hens3onupoBaHHble NpoBOAa
(wuHbl). He pekomeHayeTca ycTaHOBKa OaTyMKOB B HenocpencTBeHHOW 6nm3octu oT
KOHTaKTHbIX COeQMHEHUIN, KOTOPblE MOTYyT HarpeBaTbCs BO BpeMs paboTbl 1 NpMBECTU K
neperpesy OaTUYNKOB.

7.PASMELLEHNE N MOHTAX

7.1 Pene pekoMeHOyeTCsl yCTaHaBNMBaTb B SMEKTPUYECKUX LuKagax COBMECTHO
C apyrum anektpoobopynoBaHmem. Kopnyc nmeet kpennenue Ha DIN-peiiky.

7.2 MNopakntoyeHne pene NponsBoaANTCS B COOTBETCTBUM CO CXEMOM pUC.2.

7.3 Pene v ero gaTyvku npn Heo6xoaANMMOCTM MOTyT YCTaHaBNMBaTbCA B pasaefbHbIX
Wwkadax (Hanpumep, AaTYNKN — B CUITOBOM LWKady, pene — B wKady aBTOMaTUKK).

B atom cnyvyae moxeT notpeboBaTbCA yBenMYeHue AOfIMHbI COEANHEHUS Mexay
6riokom gatyukoB Toka 20 (puc. 1) u pene.

MoTpebuTtenb MeeT nNpaBO CaMOCTOATENbHO HAPaCTUTb COEOAUHUTENBHYIO JIMHUIO,
nogkrnoyaemyto kK knemmam 18, 19 (puc.1), ecnm 3ato Heo6GXOANMMO MO TEXHUYECKUM
coobpaxeHnsam.

[onyckaetca yBenuyeHne AnuHbl coeuHeHus 0o 20 M OAHOTUMHBLIM NPOBOAOM
(LUBBIT 2*0.5) unu BuTon napon nposogos cedveHvem 0,5 — 0,75 MM kB. ¢ cobrnirogeHnem
NCXOAHOW MONSIPHOCTU COEANHEHNS.

CoegnHntenbHass nuHWS [OOMKHA OblTb HaAeXHO Wu3onupoBaHa OT  Apyrux
TOKOBeAYLUUX YacTen n 3emMnu.

YBenuyeHune AONUHbI  COEAMHEHUA___He  npueodum K  MNOSIBJIEHUIO
LOMOJIHUTENbHOMN NOrpeLHOCTU USMEPEHNMN.
BbinonHeHne noTpebuTenemM ykasaHHbIX onepauuvn__He eedem K OTKasy

M3roToBUTENSA OT rapaHTUNHbLIX 006A3aTeNnbLCTB.
Mpn nocneayrowmnx 3akaszax no Bawemy TpeboBaHMIO BO3MOXHO U3MEHEHNE OSIMHbI
COeANHEHNsT B 3aBOACKNX YCINOBUSIX NMPU U3rOTOBNEHUN npubopa.
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8. MOPAOOK PABOTHI

8.1 llpn BKMIOYEHUM HaNPSXKEHUS CETEBOro MNUTaAHUSA 3NEeKTPOYCTaHOBKU perie
roToBO Kk paborTe.

8.2 [lpu HopmanbHON paboTe ANEeKTPOYCTaHOBKN CBETUTCA XENTbIN MHOMKATOP
«PABOTAV».

8.3 B cnyyae Bbixoga pexuma 3a npefesibl YCTaBOK perne npousBeneT 3awuTHoe
oTkntoyeHne, mHaukatop «PABOTA» racHeT, Bkn4aeTca OAWH M3 WHOMKATOPOB 7

(puc.1):

- O6p.Pa3bI - OTKMoYeHne no obpbIBy hasbl;

- Meperpy3ka - OTKNIOYEHME MO Neperpyske;

- Heporpyska - oTKnto4eHue nNo HeJorpyske;

- AucbanaHc - OTKNKOYEHME NO NpeBbIlEeHNIO ancbanaHca.

8.4 [nsa cbpoca 3awmnTbl OTKNIOYMTE NUTAHNE perne BbiKovaTenem «S» Ha Bpemsa 2-
3 cek, nocrne 4ero BO3MOXHO MOBTOPHOE BKIHOYEHWE 3MEKTPOYCTAHOBKM KHOMKOM
«[TYCK».

8.5 Ecnu HeobXxoouMmMO NPOKOHTPONMPOBATb TEKYLUW PEXMM  INEKTPOYCTaHOBKM,
BbISICHUTb MPUYMHY aBapPUMAHOIO OTKIMIOYEHUA WM U3MEHUTb PEXUMHbIE YCTaBKW,
BOCMNOJSIb3YNTECH BCTPOEHHbLIM AMUCMNIEEM N KHOMOYHOW KnaBmuaTypou.

8.6 Otobpaxaemas nHdpopmaums pasmellaeTcs Ha NATU CTpaHMuax gucnes,
nocrniegoBaTesibHoe MNepektoyeHne KOTOPbIX OCYLLECTBIISIETCA C  MOMOLLbIO  KHOMOK
«BblBOP CTPAHWLIbl» B npsamom mnnn obpaTtHoM nopsagke. Homep TekyLien ctpaHnubl
oTobpaxkaeTcsl B MpaBOM HWXKHEM yriy gucnnes.

8.6.1 Ha cTtpaHuue Ne 1 gucnnes otobpaxaetcs:

86.1.1 Tekywee coctoaHne anekTpoyctaHoBkn: CTOIN (oTknioyeHo), PABOTA
(pexum B Hopme) nnn ABAPUA (npousowno aBapuinHoe oTkntoveHue), unu NEPEPDLIB
(OTKMOYEHO NO NporpamMmme)

8612 Twvn yctponctsa (B pexume CTOIN nnn PABOTA).

8.6.1.3. B pexume ABAPUA ykasbiBaeTcsa npegnonaraemas npuynHa aBapUNHOIO
OTKINHOYEHUS:

HET ®A3bl — oTknoveHne B pe3ynbTaTe 0bpbiBa ¢hasbl

-I>Imax — neperpyska rno Toky

-I<Imin - Hegorpyska no Toky

-D>Dmax — npeBbllleHNne [oNycTUMOro aucbanaHca W COCTOsiHME TanMmepa,
nokKasblBaloLLEero ocTatok BpeMEHM B MWHYTax M CekyHaax 0O aBToMaTtuyeckoro cbpoca
3aLWnTbl, U OTKIOYEHUS.

8.6.2 Ha ctpanuue Ne 2 oTobpaxaeTcs:

8621 B pexume «CTOlM» nnn «PABOTA» TekylLiee 3HayeHue hasHbiX TOKOB la,
Ib, Ic v gucbanaHca Di anekTpoycTaHoBKM B AMNepax.

8622 B pexnme «ABAPUA»- 3HaueHue hasHbiXx TOKOB M AucbanaHca B MOMEHT
npegLwecTBYOLWNN aBapUMHOMY OTKITHOYEHUIO.

8.6.3 Ha ctpaHuue Ne 3 oTobpaxaeTcs 3HaA4YeHUA YCTAHOBOK 3alUWTbl MO TOKY
neperpysku Imax, Hegorpy3sku Imin n Di B AMnepax.

8.6.4 Ha ctpaHuue Ne 4 oTobpaxaeTcss YCTaHOBMEHHbIE 3HAYEHUA BpPEMEHU
3agepxkn cpabatbiBaHUA 3alMTHOro OTKMYeHus T3ag m Tn B eanHMuax CekyHa,
BpeEMEHM A0 aBToMatm4yeckoro cbpoca sawmtbl Tann n BpeMeHW 0O aBTOMAaTUYECKOro
oTKIMoYeHnss Tmax B eguMHuLax MUHYT.
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8.6.5 Ha ctpanuue Ne 5 otobpaxkatoTcsa 3Ha4eHUs1 YETbIPEX CHETUMKOB aBapPUNHbIX
OTKIIOYEHWIA, YCIOBHO 0603HAYEHHbIX CUMBOMAMM:

-O — yncno oTkIYeHun nNo obpbIBy dhasbl

-IM — neperpyska no Toky

-H — Heporpy3ka no Toky

-l — npeBbiWeHne gonyctnmoro ancbanaHca

8.7 lMporpammupoBaHue pene

MporpammupoBaHve pene 3akn4vaeTcs B YCTaHOBKE Tpebyemblx 3HayeHwui
PEXUMHbIX YycTaBok. MoryT 6bITb YCTAHOBIMEHbI Crieayowmne napaMmeTpbl:

-lmax — nopor cpabaTbiBaHMS 3alnTbl NO TOKY Neperpysku, A;

-lmin — nopor cpabatbiBaHMsA No TOKY Heaorpysku, A. Ecnun ata pyHKums He
ncrnonb3yeTcs, TO creayeT YCTaHOBUTL 3HaveHne napameTtpa Imin=0;

-Dmax — nopor cpabartbiBaHus 3awimThl N0 agncbanaHcy TOKoB, A,

-T3aa. — Bpems cpabaTbiBaHUS 3aLMTHOrO OTKIOYEHNS, B CeKyHaaXx;

-Tn — BpemMs 3agepXxkn cpabaTtbiBaHUS 3aLMTHOrO OTKIOYEHNSA NpU NyCKe B
CeKyHaax;

-Tann — Bpems B MWHyTax OO aBTOMaTtuMyeckoro cbpoca 3awmtbl. Ecnm aToT
ycTaHoBneHo 3HadyeHune Tann=0, TO 3Ta (PyHKUMS He OencTByeT, COpPOC 3alinTbl MOXET
OCYLLECTBMATLCA TOSIbKO CHATUEM C YCTPOMCTBA HAMNpPSXKEHUS CETEBOro NUTAHNS;

-Tmax — BpeMs B MMHyTax 40 aBTOMaTMYECKOro OTKIMIOYEHNSA 3NEKTPOYCTaHOBKM.
Ecnu yctaHoBneHo 3HayeHne Tmax=0, To 3Ta PYyHKLUMA HE OENCTBYET;

-KTp - K0ahbbmumeHT TpaHchopmMaummn Npyn yCTaHOBKM pesie BO BTOPUYHBIX Liensix
TpaHcdopmaTopoB Toka (Tonbko ana PK3M-5[, PK3M-25/1).

Mopsgok nporpaMmmMmnpoBaHna creayroLwni:

8.7.1 [lepesanycTute KOHTpONNep Ancnnes KpaTtkoBPpeEMEHHbIM HaXKaTUeM KHOIMKK
“CbPOC".

8.7.2 TlocnepoBaTtenbHbiM Haxatnem kHonkn «BbIBOP TTAPAMETPA» («Blly)
BblOepuTe napameTp, KOTOPbI HEOBXOANMO N3MEHUTD.

8.7.3 C nomouwbto kHonok «BbIBOP CTPAHULUbI» (“Beepx-BHu3») yctaHOBUTE
Tpebyemble 3Ha4YeHns napameTpa (oTobpakaeTca B NPaBOM HMXKHEM YrIy MHANKATopa).

3anucb 6yaeT 3akoH4YeHa, Korga 3HadeHne napameTpa, oTobpaxaemoe Ha gucnnee
cnesa, COBMageT C YCTaHOBIIEHHbIM.

8.7.4 [locne ycTaHOBKM BCeX NapaMeTpoB nepesanycTuTe KOHTpornep gucnnes
KpaTKOBpPEMEHHbIM HaxkaTnem kHonkn “CBPOC”.

8.8 Cbpoc cyeTunkoB aBapun.

Cbpoc (0BHyneHue) CYETYMKOB aBapuUMHbIX  OTKMKYEHUW YCTPOWMCTBaA  Npu
Heo6Xxo4MMOCTN NPON3BOAUTCSA B CrieaytoweM nopsgke:

8.8.1 Haxmute kHonky «BbIBOP NMAPAMETPA» u, yoepxuBasi ee, HaXXMUTE 3aTem
KpaTkoBpeMeHHo KHonky « CBPOC». Ha gucnnee B BepxHen CTpoke NosiBATCS CUMBOIIbI:

O N H[A-ycnosBHble 0603HAYEHNA CHETYMKOB aBapuu.
8.8.2 [loxguTecb, Noka BCe CYETYMKM BO BTOPOW CTPOKE AUCMSies He OBHynaTbes,

rnocne 4ero nepesanycTute KOHTPOMNep AMCMIes KPaTKOBPEMEHHbIM HaXKaTUeM KHOMKK
“CbPOC”.
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Tabnuua 1

Onucanue pernctpos gnga s3anmogencteus ¢ PK3M-[ no npotokony ModBus RTU

Ta6nuua peructpos PK3(M) (Holding Registers),
uteHue pyHKumnen No3
Appec 3HayeHue Tun y/3
0 Peseps - -
1 Peseps - -
2 Pexnm paboTbl UINT16 YreHune
3 Tok dasbl A (A) FLOAT32 YteHne
4
5 ToK ¢asbl B (A) FLOAT32 YteHwne
6
7 Tok dasbl C (A) FLOAT32 YTteHue
8
9 Bpemsa 3a4epKKN 3aMTHOro OTKAoUYeHus T3ag, (c) UINT16 YreHune
10 Bpemsa 3a4epKKn 3alWMTHOTO OTKAOYEeHUs Npu nycke Tn (c) UINT16 YreHune
11 NHTepBan aBTomaTmyeckoro cbpoca 3awmTbl Tann (MuH) UINT16 YreHune
12 MNHTepBan aBTOMaTUYECKOrO OTK/IIOYEHUS YCTAHOBKM Tmax (MUH) UINT16 YreHune
13 FLOAT32 YteHue
12 Mopor cpabaTbiBaHUSA 3aLMUTbI O MaKCMMaNbHOMY TOKY Imax (A)
15 Mopor cpabatbiBaHUA 3aLWMTbl NO AncbanaHcy TOKOB FLOAT32 YT1eHune
16 Dmax (A)
17 . FLOAT32 YteHue
18 Mopor cpabaTbiBaHMA 3aLWLMTbI IO MUHUMAIbHOMY TOKY Imin (A)
19 CyYeTumK MHTepBaia 40 OCTAaHOBKM (MUH) UINT16 YteHue
20 CyYeTumK MHTepBaia A0 OCTAaHOBKMU (CEK) UINT16 YteHue
21 - -
Peseps - -
99 - -
Tabnuua 2

OnucaHue perncTpa pexuma paboTbl 3NEKTPOYCTaHOBKU

Pexkum paboTbl anektpoycraHoBKku (Holding Registers — agpec No2)

3HauyeHue pernctpa [eckpunTop

0 Cron

PaboTta

MNepepsbiB

MNeperpyska

HapyuweHue nsonaumm

CurHan 3KM

O6pbiB dpa3sbl

D>Dmax

I>Imax

O INOO VP IWIN|F

I<Imin

I>Inom

[EEN
o

=
[y

1>l

=
N

3apeprKKa 3anycka

3*|9>133

[E
w
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91 Pene ocHaweHo BCTpPOeHHbIM uWHTepdencom RS-485, obecneumBatowmm
nepeaavy nHgopmaumm ot npudopa B K.

92 WHgukauusa npuvHUMaembix naketoB Mo wuHe RS-485 ocyuwecTtensaercs
nugukatopom “onpoc” (puc.1). [lNpu npueme agpecoBaHHOro YCTPOWCTBY MakeTa
NHOMKATOP M3MEHSIET CBOE COCTOSIHME Ha NPOTUBOMONOXHOE (FaCHET UK 3aropaeTcs).

93 WUHteppenc RS-485 ycTtponctBa nogdepxuMBaeT  CKOPOCTU  nepegayu
nHdpopmauumn 9600, 19200, 38400, 57600, 115200 6uT/C, NnpK NOAKMOYEHUN K LIMHE RS-
485 BbINOMHAETCS aHanuM3 MNPUHUMAaeMblX MNakeToB AaHHblIX, W aBTOMaTU4ECKM
yCTaHaBnMBaeTCa Heobxoamumasa cKopoCcTb 0OMeHa.

94 WHTepdenc nogaepxmBaeT pexumbl nepegaydm gaHHblx 8-e-1 (8 6GUT gaHHbIX, 6UT
NPOBEPKMN Ha YeTHoCTb, 1 cton 6uT), 8-n-1 (8 BUT AaHHbIX, 6€3 Buta yeTHOCTU, 1 cTOnN
6uT), 8-0 -1 (8 BUT AaHHbIX, BUT NPOBEPKM HA HEYETHOCTb, 1 cTOM BUT).

Mo ymonuyaHuio cbopmaT nepefayn AaHHbIX ycTaHoBneH 8-e-1. ®opmaT nepenayu
AaHHbIX MOXET ObITb M3MeHeEH nonb3oBartenem (n.9.6.5.)

95 OnwucaHne perncTpoB Afisi B3aMMOLENCTBUA C YCTPOMCTBOM Mo npotokony ModBus
RTU npueeaeHo B Tabnuuax 1,2.

96 [MporpammupoBaHune agpeca n doopmarta gaHHbIX

961 WHaukauusa Tekywlero agpeca ycTpomcrtBa Ha wuHe RS-485 ocyuwectBnsercs
NpY BKIKOYEHWW, C MOMOLLBbIO CBETOANOLOB «CBA3b» U «ONPOC» pUCYHOK 1. Agpec MoxeT
NpUHMMaTb 3Ha4YeHne B nHTepsane 1 — 247. o ymonyaHuio nponssoauTenemM npucBOeEH
agpec - 1.

962 [lpu nogayvye NUTaHUA Ha penie NPoOMCXOoAMT nocrnegoBaTenibHoe OoTobpaeHue
pa3psga CoTeH, paspsida OEeCATKOB M paspsga eauHul, agpeca npyv noMoLLM KonuyecTtsa
pas 3aXuraembix CBETOAMOO0B B COHMeTaHMAX Mo NyHKTY 9.6.3.

96.3 OpHOBpPEMEHHO ropsiime cBeToamoabl «onpocy (puc.1) n «cBa3b» 0603HavaroT
paspsi4 COTeH agpeca, OTAENbHO FOPSAWMA CBETOAMOA «Ornpoc» obo3HavaeT paspsag
OEeCATKOB afpeca, OTAeNbHO ropswwmin CBeToaMoa «CBA3b» 0603HavaeT paspsag eavHuy,
agpeca.

Hanpumep: Npn nogaye nutaHna gsa pasa 3aXrnmcb OAHOBPEMEHHO CBETOAMOAbI
«CBSA3b» N «OMPOC», N TPU pasa 3axercs OTAEeNbHO CBETOAMOL «CBA3by. Agpec paBeH
2*100+0*10+3=203.

964 WN3meHeHne agpeca Npou3BoagMTCA 3anucbio Tpebyemoro 3HadYeHus B peructp
Ne99 (Holding Registers) dyHkumen Ne16. lNocne nameHeHns agpeca Heobxoanmo
NPOM3BECTM MHMLMANN3aLUMI0 CHATUEM N NOAAYEN NUTAIOLENO HANPSHKEHUS.

965 [porpammunpoBaHme opmaTa nepegadn [LaHHbIX MNPOU3BOAMUTCS 3arnucCbio
3HayeHuss B permctp Ne98 (Holding Registers). lNpu atom 3HaveHnio 0 peructpa
cootBeTcTBYEeT (popmat 8-e-1 (8 OGMT gaHHbIX, BUT NPOBEPKM HA YeTHOCTb, 1 cTon 6uT),
3HayeHuto 1 — cpopmat 8-n-1 (8 6GuT gaHHbIX, 6€3 BuTa YeTHOCTH, 1 cTON BUT), 3HAYEHUIO 2
— cbopmart 8-0-1 (8 6GUT faHHbIX, BUT NPOBEPKN HA HEYETHOCTb, 1 cTON BUT).

966 3anucb npoussoauTca dyHkunen Ne16. Nocne nameHeHus agpeca HeobxoaMmo
NPOM3BECTM MHMLMANM3aUmMo CHATUEM N NOAAYEN NUTAOLErO HAaNPSXKEHWS.

10 PABOTA C NMEPCOHAJIbHbIM KOMIMBbIOTEPOM

101 Coeagunute pene c K npn nomowmn USB-kabens (noctaBnseTca B KOMMMEKTE C
npnbopom).

Nutepdenc PK3M, cornacHo cneumdpumkaumm wunHel USB, npuHagnexuT K Knaccy
YCTPOWCTB CBA3N C nonb3oBaTterniem (Human Interface Device). B coBokynHocTh C
ynpaBnsawowen nporpaMmMmon, OH MOXET MCMNONb30BaTbCA B OMEPaALMOHHbLIX CUCTEMax
cemenctea Windows (Windows 2000 wn crtapwe), OaHHble OnepauumoOHHblE  CUCTEMbI
nMeroT BCTpoeHHble HID- apansepsl.
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102 [Mpw nepBom noakntodeHnn Kk nopty USB (monyckaeTtca “ropsyee” nogknoveHne
W OTKMOYEHWEe pene), onepaumoHHass cuctema OOHapPYyXMT HOBOE YCTPOWCTBO U
aBTOMaTU4YECKN YCTAHOBUT ApanBep.

&=

1) HainpeHo Hosoe obopy A 0BaHWe X
II5E Device

OﬂepaLl,MOHHaFI cucrtema 06Hapy>l<mna HOBOE yCTpOIZCTBO

1) HailpgeHo Hoeoe obopy aoBaHve X

IJSE HID-CoBMEC THMOE Y CTPOMCTED

YcTtaHoBka gpansepa HID

jr.i' HaikjeHo HoBoe oDopy A 0BaHWe X

Hoeoe DEDI:I':.".EI.EIBEIHHE! YOTIHOENEHO K FOTOED K
HMCNanbe30B3HKHD,

T T TT T

OkoH4aHune npouecca yCTaHOBKW.

103 [Mocne okoH4YaHMs1 YCTaHOBKU ApaniBepa MOXHO NpucTynaTtb Kk paboTe.

104 CkonupynTe nakeT ynpasnsowmMx nporpaMmm Ha xecTtknin guck MK (ckaumBaeTcs
BGecnnaTHoO c canTa — dannbl — nakeT nNporpaMmm) MU 3anyctute nporpammy Start.exe. B
OTKPbIBLUEMCSI OKHE HakmuTe kHonky «CoeguHeHne USB».

Mocne 3arpy3ku cepBMCHON Nporpammbl Ha akpaHe K oTkpoeTcs okHO dhopMbl (puc.5,
puc.6), rae B pexmme peanbHOro BpeMeHn oTobpakatoTCa nokasatesiv TEeKYLNX 3HaYeHun
TOKOB M YCTaBOK pPexMMoB (6e3 BO3MOXHOCTU peaakTMpOBaHNA yCTaBOK).

NMHTYUTMBHO MOHATHBLIN MHTEPdENC NO3BONAET oOnepaTtopy OCBOUTb paboTy C
CepBUCHOW nporpamMmmon 6e3 goNONHUTENbHBLIX MOACHEHWUN.
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11. TAPAHTUN N3TOTOBUTENA

N3rotoButenb rapaHTUpyeT HopManbHyo paboTy pene npu cobniogeHnm ycrnosui
aKkcnnyarauum B TedeHne 36 MecsLueB C MOMeEHTa NpoaaxMu.

Peknamauum npeabsaBnsaoTca noTpedmutenemM npeanpuaTuio - N3roTOBUTENO COrNacHo
OENCTBYIOLEMY 3aKOHOL4ATENbCTBRY.

M3rotoButenb octaBnsieT 3a cObOM NpaBo BHOCUTb B KOHCTPYKLMIO pene n3mMeHeHns, He
yxyALaroLwmne TeEXHNYECKNE XapaKTEPUCTUKKN pene.

12. CBMAETEJNBCTBO O NMPUEMKE

Pene PK3M - N1, 3aBoackon N , Bbllyckaemoe no
TY 3425-005-79200647-2008, npoBepeHO 1 NPU3HAHO rogHbIM K 3Kcrnyatauumu.

Wtamn OTK

noanucb Nuu, OTBETCTBEHHbIX 3a NMPpUeMKYy

13. CBEAEHWNA OB YINAKOBbIBAHUN

Pene PK3M - [, 3aBoackon N , Bblllyckaemoe no
TY  3425-005-79200647-2008, ynakoBaHO B COOTBETCTBUM C  TpeboBaHMsAMMU
KOHCTPYKTOPCKOW JOKYMEHTaLunN.

YnakoBblBaHWe NpousBern
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50

A
Y

35

21

1,2 - KOHTaKTbl YNPaBrsoLEro Knoya

3,4 - KOHTaKTbl CUrHarbHOro YCTPOMCTBA

5,6 - KOHTakTbl NuTaHus “®asa”,“Hentpanp”

7- KOHTaKT“ ”,EI,J‘IFI NoAKMo4YeHNA 6rnoka JaT4MKOB TOKa
8 - KOHTaKT “+” Ans nogktoyeHUst 6roka 4aTYMKOB TOKa
9 - KOHTaKT CXEMbIl KOHTPOSS YTEYUKM

10 - pe3epB

11 - koHTakT “GND” nHTepdencaRS485

12 - koHTaKT “B” nHTepdoenca Rs485

13-koHTakT “A”MHTEpdecaRs485

14 - nvgmkaTop “Pabota”

15 - nngmkatopsbl “ABapust”

16 - nHaykaTopbl nHTepderica Rs485 (ModBus RTU)
17 - KHOMKM yrnpaBneHus

18 - Grok gaTtunkoB Toka (35 X 22 X 14 Mm)

19 - paTymnkn ToKa

20 -pasbemUSB 11N “A”, ananoakntodeHnak MK

21 - kpenneHue Ha DIN- periky 35 Mm.

22 - gucnnen

PucyHok 1- o6wun sug pene PK3M-[], pacnonoxeHne ero opraHoB ynpaBreHns n nHaMkaumm
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PucyHok 2 - cxema BkrtoveHns pene PK3M-[

K Harpy3ske

_€L_
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TT1 TT2 TT3

4 ¢
TIHSA BLICOKOTO
HAMPSDKEHVIS 2 r—
I2 KA.3 o A4
KA2 o~ >
o
@
Ko =11/ I2
a)
TT1 TT2
JIVHISA BICOKOIO ~
HAMPSDKEHMSA f'\L —
KA2 . KA.4
¢> KA3 c>
. °

6)

TT1, TT2, TT3 - yHnpunumpoBaHHbIe TpaHCcdopMaTopbl TOKa
KA.2,KA.3, KA 4 - natymkm Toka pene PK3M-[]

PUCYyHOK 3 - KOCBEHHOE MOAKMYEHE AaTYMKOB TOKa
PK3M-5[], PK3M-25[] k aneKkTponuHmnm

a) C Tpems TpaHcdopMaTopamm Toka
6) ¢ ABymsi TpaHcdopMaTopamm Toka
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|/l max

PI/IcyHOK 4 - BpeMEHHad XapaKTepuUCTnKa 3allMTHOIroO OTKIMKOYEHNA NO TOKY Neperpy3ku

REZ.exe PENE KOHTPONA A 3ALMTEI  PK3M i ﬂ

OTepeme }KnganI Apanrep He nogkmoved kK USHB

Janneie pene PEAM - 5 Mur M 0055 ar 05.06.2007 0302
OTEMoYEHME No ofpeiEy dasel 0= 0
OTEnoyeHHid no neperpyske M= 3
OTeniodeHmi no Hegorpyske H= 0
OTenodeHHE no guctanadcy Q=10
HeTasku sawT:

Imax = 4,00 & Tn= hc

Imin= 0,00 & Tmas= 0 ruH

Dm =040 4 Tann= 0 ruH

Tzan= 3c Krp= 1

AUpHan ABaPMFHER OTEAHYEHMA

-2 I: Trman Ta=4497 4 Th=489 &4 Ic=493 4
Ti-1 I Iman Ta=852 4 Th=851 4 Ie=853 A
-0 I Trman Ta=585 4 Th=584 & Ic=504 4

FPacneyarare #ypHan |

»» Tecrt

PucyHok 5— otobpaxeHue xypHana pene PK3M-[] Ha akpaHe K.
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MOHHTOPKHD | PeansHel DEH{HMI Apanrep noakmoved Kk USE

Yyrare mnganI

Otepeme mnganI
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FK3M - 250 Murt N 00130

le=16 A
Di=0 A

Ib=16 A

la=16 A

Yctaeku SFAlMTH:
Imax =200 A

Imin
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Tn=5c

Tmax= 0 muH
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PucyHok 6 — oTobpaxeHne MOHUTOpUHra paboTbl ABuUraTens, ocHaleHHoro pene PK3M-[,

B peanbHOM BpPeMEHU



JIABOPATOPHUA PAAJUOCBA3HA
KOHTaKThI:
Ten.: (3822) 22-01-87

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