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HacTosiee pykoBOJICTBO 10 SKCILTyaTAlUK MPEACTABISACT JOKYMEHT, COICPKAIIUN CBEJACHHS O
KOHCTPYKIIUH, TMPUHIUIE IEHCTBUS, XapaKTCPUCTHKAX aJanTepa YHU(DUIIMPOBAHHBIX BBIXOJIHBIX
curHanioB ATUB momudukanuu 3 (B panpheiimeM ATUB), HeoOXoaumble TUIsi TPABUIBHOM €T0
OKCIUTyaTaIli¥, TPAHCIIOPTUPOBAHUS, XPAHCHUS, a TAK)KE CBEJCHUS, YIOCTOBEPSIONIUE TapaHTUU
HU3TOTOBUTES.

1 ONMCAHME U PABOTA U3JEJIUSI

1.1 Ha3nauenmue

AnanTep YHU(PUIIUPOBAHHBIX BBIXOAHBIX curHainoB ATUB mpeanasHaueH mis GopMupoBaHUS
BBIXOJHOTO CUTHAaja B BUJE TOKA, YACTOTHl WM HAMPSXKEHUS MPONOPIUOHATIBLHOTO YUCICHHOMY
3HAUEHUIO, MOJTy4aeMoro 1o uatepdeiicy RS-485 1 MokeT MPUMEHSTHCS B CHCTEMaX aBTOMAaTHYe-
CKOT'O PEryJIMpOBaHUS U YIPABICHHUS B PA3IMYHBIX OTPACIISAX MPOMBIIIEHHOCTH.

1.2 XapakTepucTuku

ATYB obecrieqnBaroT BHIMOIHEHHUE CIEYIOMUX (YHKIHI:

e 00MeH JJaHHBIMH C TeriocyeTunkamMu KM-5, aJIeKTpOMarHuTHBIMHA CUETYMKAMU - PACXOJI0-
mepamu PM-5 (anee npu6ops! yuera cepun KM-5) o unrepdeiicy RS-485; 1

e 00MeH maHHbIMH ¢ TeriocueTurkaMu KM-5M, KM-5-b(B3), anekTpoMarHUTHBIMHA CYETYH-
KaMmu - pacxogomepamu PM-5-B(b3) (manee npubopsl yuera cepun KM-5M) no unrepdeiicy RS-
485;

e oOmen manubiMU B cett Modbus RTU B kauectBe Bemomoro (Slave) yerpoiictsa o uutep-
deiicy RS-485;

¢ (GopMHUPOBAaHHE BBIXOAHOTO TOKOBOTO CHUTHAJA,

e (opMHUPOBAHNE BBIXOAHOTO HANPSKEHUS;

¢ (QopMHpOBaHUE BHIXOJAHOIO YACTOTHOTO CUTHAJA;

e 3alUTy BBIX0O/AA OT KOPOTKOTO 3aMbIKAHHUS.

e II3onupoBanue untTepdeiica RS-485 ot nenell nuTaHus ¥ BBIXOJHOTO JIEKTPHUECKOTO CUT-
Hana

OcHOBHbBIE TEXHUYECKUE XapaKTEPUCTUKU IpeicTaBieHbl B Tabaunnel.

Tabmura 1

HanmenoBanue InmapameTpa 3HaueHue

WuTepdeiic BXOIHBIX JaHHBIX RS-485

[IpoTokon nepenayn BXOAHBIX TaHHBIX KM-5, Modbus RTU

Bug Beixognoro yHI/I(I)I/II_II/IpOBaHHOFO CHUIHaJia TOK, HaIpsKCHUE, Yac-
TOTa

Jlnama3oH U3MEHEHHS BBIXOAHOTO TOKa, MA ot 0 10 5
ot 0 1o 20
ot 0 mo 24
orl nos
ot 4 10 20
oT 4 o 24

Jlnamna3oH U3MEHEHUs BBIXOJHOTO HANpsbKeHus, B or0m05
ot 0 1o 10
orlnob
or 1 mo 10

. Kpome moguduxkaruit PM-5-T-U, KM-5-611




Jnana3oH U3MEHEHMS BBIXOJIHOM 4acTOTHI, I'11

ot 0 1o 5000

ot 0 1o 10000
or 10 mo 5000
ot 10 no 10000
[Tpenen nomyckaeMoil MOrpenIHOCTH BBIXOIHOTO CUrHaia He bonee, % 0,2
ConpoTuBJIEHHE HATPY3KHU I BBIXOAHOIO HAIPsDKEHUs! HE MeHee, OM Umax/2:107
ConpoTHBIICHUE HArPy3KH JIJIs1 BEIXOJTHOTO ToKa He Oonee, OM (Ur-2,5)/ Imax
@dopma YaCTOTHOTO BBIXOJIHOTO CUTHAJIA Meannp
}‘{anpﬁnceﬂne NUTAHUS TOKOBOTO KOHTYpa, popmupyemoe anantepom, B | Un — 2,5
JlommycTrMoe HamnpsbKeHHWE Ha YaCTOTHOM BBIXOZAE (OTKPBITBIA KOJUICK- | 25
TOp) He Oosiee, B
JlomyCTHMBIH TOK IIETIA YaCTOTHOTO BhIXOAa (OTKPBHITBIA KoyuiekTop) He | 150
bonee, MA
Hanpspkenue nurtanust, Un, B ot 12 o 24
[ToTpebasiemas MontHOCTH He Oonee, BT 0,7
Knnmatnueckoe ucnonnenue no 'OCT 15150 YXJI4

Pabouas Temneparypa, °C

ot munyc 40 no +70

OTHOCHTENIbHAS BIIAXKHOCTh, HE Ooiiee % 90
Crenensb 3anmtel 1o ['OCT 14254-96 (IEC 1010-1) 1P20
YceroitunBoCTh K Bo3jaeicTBUIO aTMocdepHoro masneHus mno ['OCT | P1

52931

YcroitunBocTh kK MexanuueckuM Bozneiicteusm no 'OCT 52931 rpymnmna N3
I"abaputhbie pasmeppi(IIxBxI), He 6onee, MM 60x123x46
Macca, He 6oJee, KT 0,1
Cpennsist HapabOTKa Ha OTKa3, HE MEHee, U 75000
Cpennuii CpokK CITyKOBblI, JIET 15

1.3 YerpoiicTBo u padora

[Tpunun paboThl yCTpOHCTBA OCHOBAH Ha ()OPMUPOBAHUM BBIXOJHOTO 3JIEKTPUUYECKOTO CUTHA-
Jla TPONOPLUUOHATILHOTO 3HAYEHHIO, IPUHSITOIO YCTPOMCTBOM IO MOCIEN0BATEIbHOMY HHTEpPEiicy

CBA3H.

OnHo ycTpoiicTBO MOKET (hOPMHUPOBATh OJMH BUJ BBIXOJIHOTO CUTHajla (TOK, HaNps KEHHUE, Jac-
TOTa). BUJ BEIXOAHOIO CUTHANIA U BOBMOXKHBIN JMala30H €ro U3MEHEHUS 3a7acTcs M0JIb30BaTeNIEM

Ha 3Tare KOHQUTypUpoBaHUs YCTPONCTBA.

MuHMManbHOE 3HAUE€HHE BCEX BBIXOJHBIX CUTHAJIOB MOKET OBITh PABHO HYJIIO WJIM UMETh HEKO-
TOpO€ 33JaHHOE HAYaJbHOE CMELICHHE, YTO IMO3BOJISIET ONPENEIUTh aBApUNHBIA PEXUM PabOTHI

yCcTpOHCTBa (OOPHIB BXOIHBIX M BBIXOJIHBIX JIUHUN CBSI3H).

BnytpenHnee pacnonoxenue 35eMeHToB Ha mate ATUB noka3ano Ha pucyHke 1.

2 Umax — BEpXHee 3HaUCHUE HAMPSKSHHs BBIOPaHHOTO nuarnazoHa (BomibT)

Imax — BepXHee 3HaueHNe TOKa BEIOPAHHOTO Jrara3ona (Amrep)
IIutanue TokoBOro KOHTYypa ocymectsisiercs or ATUB
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Pucynok 1 —Pacnionoxenne snementoB ATUB Ha niiate

YCTpOoHCTBO KOHCTPYKTUBHO BBIMOJHEHO B IMJIACTMACCOBOM KOpIyce, MpeIHa3HAYECHHOM JUIs
kpemieHust Ha DIN-peiiky. BHyTpu kopmyca pacnosoxeHa 3JIeKTpOHHas IiaTa ¢ KIEMMHBIMH KOH-
TaKTaMH JJIs TOJKMoYeHus: nutanust (kaemmel +Up, -Up), nwielida BBIXOJHOTO 3JEKTPHUYSCKOTO
curHana (KieMMbl +,—), JMHUK CBSI3U TOCIEN0BaTeIbHOTO HHTEep(deiica (kineMMbl A — He HHBEPTH-
POBAHHBIH CHrHAT, B — MHBEPTHPOBAHHBIA CHTHAN, - - M30TMpOBaHHas 3eMis mHTepdeiica RS-
485), cBeTonoAHbIN HHANKaTOp “CepBHUC”, rpyMIa U3 TPeX CBETOAMOIHBIX nHauKatopoB |, U, F u
MEPEKITFOYATENIA COTIIaCOBAHUS JTMHUH CBs3U RS-485.

Nunukarop “CepBuc” oToOpaskaeT cocTosiHMe padoThl YCTPOWCTBA MPU MOMOIIM OJMHK — KO-
JIOB (YMCIIO BCIIBIINIEK Ha MEPHOJANYECKOM JIBYXCEKYHIHOM MHTEpBalie). Bo3MokHBIE KOMOWHAINH
noka3aHuil uHAMKaropa “CepBUC” U COOTBETCTBYIOIINE UM COCTOSHHS paboThl yCTpOicTBa MoKa-

3anbl B Taouaune 2.

Tabmauma 2

CocrosiHue UHIUKAaTOpa
“CepBuc”

Cocrosauue ATUB

OpHa BCHBIIIKA

HlTtaTtHas paboTa ycTpoiicTBa

JIBe BCIIBIIIKK

OTCcyTCTBHE BXOJHBIX JNAHHBIX MO JIMHUA RS-485 nonbire 3amaH-
HOT'O BpeMeHH (Tepexo Ha (OpMHUPOBaHHE aBAPHIHOTO 3HAUYCHUS
BBIXOJIHOT'O CUTHAJIA)

Tpu BCOBILIKK

OOpBIB BBIXOTHOW TOKOBOW METIM WM TOK KOHTYpa paBEH HYIIO
(TIpu yCIIOBWH, YTO BBIXOJHOM CHUTHAJT MPUOOpa CKOHPUTYPUPOBAH
KaK TOKOBBIiN)

ITocTosiHHOE MUranue

COBOKYITHOCTb JIBYX MPEAbIAYIINUX CUTYaINI




Cseuenue ogHoro u3 mpaukatopos |, U, F oroOpaxkaeT Bu COOTBETCTBYIOIIETO BBIXOJHOTO
curnana, popmupyemsiii yctpoiictBoMm (I — ok, U —Hanpsikenue, F - acrora).

Cornacyroiiye nepexIrouaTeNd JOMKHbI ObITh BhICTaBIeHBI B rosioxkenne ON eciau ycTpoHcTBO
SIBJIICTCS KOHEUHBIM Ha JrHuu RS-485 (B cooTBeTcTBHU CcO crnienupukaiueit RS-485).

BHUMAHMUE!!! ITocTaBiasiemoe ¢ 3aBoJa - U3rOTOBUTEJISI YCTPOMCTBO CKOHGUIypHpoOBa-
HO 11 padoThl ¢ npudopamu ydera cepun KM-5 u npeoOpa3yer 3nauyenue pacxoga G1 B To-
KOBBI curHaj nuanas3ona 4 - 20 mA 0e3 ocpentHenus. [lpu orcyrcTBumM cBsI3U ¢ NpUOOpoOM ce-
pun KM-5 Gojiee nsiTH ceKyHJ NMPOMCXOAUT Mepexoa Ha (pOpMHpPOBAHHE ABAPHIIHOIO 3Ha4e-
HHSl BBIXOJHOI'0 TOKOBOI0 CHIrHaJs1a paBHoro (0 MA.

[Ipu HEOOXOIUMOCTH HCIIOJIb30BaTh HACTPOWKM OTJIMYAIOLIMECS OT 3aBOJACKHX, IOJIb30BaTENb
JOJI’KEH CaMOCTOSITEIbHO IIPOBECTH KOHPUTYPUPOBAHUE YCTPOUCTBA.

1.3.1 KoudurypupoBanue ycTpoiicTaa.
KondurypupoBanne ycTpoicTBa OCYIIECTBISIETCS ¢ TIOMOIIBIO porpaMMel “Pemgakrop ATUB”.
[TporpaMma goctymnHa Juis 3arpy3ku ¢ caiita Www.tbnenergo.ru.
KondurypupoBanne ycTpoiicTBa COCTOUT U3 CIEAYIOIIEH MOCIIeA0BATEILHOCTH ICHCTBHNA:
1. I[loaKIIOYUTE YCTPOHCTBO K KOMITBIOTEPY COIJIACHO CXEMe, I0KAa3aHHOW Ha PUCYHKE 2 U IO-
naTh nuranue +6..24 B.

MK

~220 B | KOHBepTep
usSB
T1 ,

B RS-485

@@@@HH ON

L|A|B

Bbixod | Unur | RS-485

ATYB

Pucynok 2 — Cxema nonkitouenust ATUB k koMnbroTepy Aiisi KOHQUTYypHpOBaHUS

2. 3anyctutb nporpammy “‘Pemaxkrop ATUB” (PucyHok 3)


http://www.tbnenergo.ru/

Pegantop ATHB [rep.2) E|§|g|

COM nopr: - Mouck

lNpoTokon ceA3M

“ Modbus © KM-5  KM-bM

MapaMeTpu CEA3M

MNapameTp |3HE[LIEHHE |
CeTeeol agpec Modbus |1

CropocTe 06MEHA 1200
HeTHocTe Het

CTon GuT 1

Tun curHana
2 | U <F

NuanazoH curnana
C 0.bMmA
& 020 MA
T 024 MA
-

CHeweHue "0"

TaiimayTt. cexyHn: 5

OcpenHeHue, Touek: |0

Pucynok 3 —Buewmnuii Bug nporpammsl ‘“Penakrop ATUB”

3. B Bemapatomiem nojge COM TIOPT BeIOpaTh MOpT KOMIIBIOTEPA, K KOTOPOMY MOJKIIOYEHO
YCTPOMCTBO.

4. Haxatp kaHonky [TOMCK. IlporpaMma B T€4eHUU HECKOJBKHX CEKYHJI aBTOMAaTHUYECKH OII-
peleNuT TMOAKIIOYEHHOE YCTPOHCTBO. [Iporecc mowcka oToOpakaeTcss COOOMICHUSIMU B CTa-
TYCHOW CTpOKE B HIJKHEHM 4acTH MporpaMMbl. Y CHENIHBIN MOMCK 3aKaHYMBAETCS COOOIIEHUEM
0 HaliJIECHHOM YCTPOMCTBE C OTOOPAKEHUEM €T0 MPOrPaMMHON BEPCHH, IPU 3TOM HACTPOEUHBIE
HOJISL IPOrpaMMBbl OyIyT BBICTaBJIEHBI B COOTBETCTBUU C TEKYLIIMMH HAaCTPOHWKAaMH, CUYUTAHHBI-
MU U3 ycTpoiicTBa.. [Ipn HeycenrHoM MonucKe MpOBEPUTh KOPPEKTHOCTh CXEMBI TTOAKITIOUSHHS
YCTPOMCTBA K KOMIIBIOTEDY.

5. B mone [TIPOTOKOJI CBA3U BeiOpaTh HEOOXOIUMBIN MPOTOKOJI IO KOTOPOMY YCTPOHCTBO
OyzeT NMpUHMMATh BXOJHBIC 3HAUEHUS JUIS JNAJbHEHIIEro WX NpeoOpa3oBaHHs B BBIXOJHOM
snekTpuueckuii currai. [Iporoxon Modbus BeiOupaercss eciii yCTpOHCTBO KOHPHUTYPHPYETCs
st pabotel B cetu Modbus RTU B kauectBe Slave — ycrpoiictsa. [Ipotokon KM-5 Beioupaet-



Csl €CIIM YCTPOMCTBO KOHQHUTypHpyeTcs uist paboThl ¢ mpubopoMm ydera cepun KM-5. [Ipoto-
kos1 KM-5M BBIOHpaeTcs eciiu ycTpoiicTBO KOH(pUrypupyercst 1uist paboThl ¢ mpudopamMu yuera
cepuu KM-5M
a. Ecnm na mpenpiaymiem mare Obi1 BeIOpaH mpoTtokosn Modbus, mporpaMma mpeayioxur
3a7aTh mapaMeTpsl cBs3u A gannoro Modbus Slave — yerpoiicta (pucyHok 4). Ilepe-
Jlaya BXOJJHOTO CUTHaia oT mactepa Modbus-cetu s nanpHeliiero npeodpa3oBaHus
YCTPOHCTBOM B BBIXOJIHOW 3JICKTPUYCCKHI CUTHAJ OCYIIECTBIISICTCS MyTEM 3aIliCH 3Ha-
yeHust ot 0 1o 65535 B peructp Ne 11 (pynknust 06 — Preset Single Register wim 16 —
Preset Multiple Registers crerudukarmmu Modbus). Ilpu sTom 3Hadenne 0 cCOOTBETCTBY-
€T HIDKHEMY Ipe/iey BHIOPAaHHOTO BBIXOAHOTO JAMAIa3oHa, a 3HaueHue 65535 coorBet-
CTBYET BEpXHEMY TpeJielly BEIOPAHHOTO BBIXOIHOTO JHara3oHa.

MapaMeTpu cCBA3M

MNapameTh JHAYEHKE
CeTteeoi agpec Modbus |1
CrOpOCTE OBMEHE 1200
HeTHOCTE HeT

Cton 81T 1

Pucynok 4 — Ilone HacTpoMKH apaMeTpOB CBA3H C YCTPOMCTBOM IpH paboTe O MPOTOKOITY
Modbus-RTU

b. Ecnu 661 BeIOpan nporokosn KM-5, mporpamMa npeioxkuT 3a1aTh TPyOOnpoBo (Tipsi-
MOIi/00paTHBIi) 3HaYeHHEe pacxojia KOTOporo OyJeT nmpeoOpa3oBaHO B BBIXOJHOM 3JIeK-
Tpuyeckuit curnan (pucynok 5). Ilpubop ydera mepenaeT 3HaueHue pacxoga B ATUB
pa3 B cekyHly. lIpm MCHOIB30BaHUU OJHONOTOYHOrO Temuocyerynka KM-5-1 wnim
cyeTunka-pacxogomepa PM-5  tpybOompoBoa  3amaeTcs  UCKIIOYUTENBHO — Kak
TTOJTAIOIMI (G1).

TpyGonpoeon
~ Mopawowmi (G1)

" D6paTHHK (G2)

Pucynok 5 — Ilosne Bei6opa npeoOpa3oBaTens pacxoaa AaHHbIE OT KOTOPOro OyayT mpeodpaso-
BaHbI B BBIXOJTHOM CHUTHAJ Ipu paboTe ycTpoiicTBa ¢ mprubopamu yuera cepuu KM-5

c. Ecmu 6wt BeiOpan npotokos KM-5M, (mpoTokos gocTyneH AJisi YCTPOCTB ¢ BepcH-
eif 10 1.3 u BbIlIe) IporpamMMa NpeIoKUT OMPEACTUT HOMEP KOHTYPA BBIYUCIIATENS
U U3MepseMbIi B HEM IapaMeTp 3HaueHHe KOTOporo OyneT npeoOdpa3oBaHO B BHIXOJHOM
9JIEKTpUUECKUi curHai (pucyHok 6). IIpubop ydera mepeaaer BHIOpaHHBIN apaMeTp B
ATYB pa3 B cexyHay. [ noiaydeHus mokazaHuil HECKOJIbKUX MapaMeTpoB HEOOXO0u-
MO CKOH(UTYpHUPOBATh COOTBETCTBYIOIIEE KOJINUECTBO ycTpoiicTB ATUB.



BuxonHo#l napaMeTp

HomMep koHTYpa BenvuuHa

= 61 -

Pucynox 6 — Ilone BeIOOpa TEIUIOBOTO KOHTYpa U U3MEPSIEMOT0 ITapaMeTpa 3Ha4eHNEe KOTOPOTO
Oyzaer mpeoOpa30BaHO B BBIXOIHOU AIIEKTPUUYECKHI CUTHAI ITPpU paboTe YCTpoiicTBa ¢ mprudopamu
yaera cepun KM-5M

6. B none TUIT CUTTHAJIA yka3aTe Kakoi curHai O0yzaer (popMupoBaThCs Ha BBIXOJE YCT-
poiictBa (I — Tok, U - Hanpsikenue, F - yactora)
7. B mone IMATITA3SOH CUTHAJIA BbIOpaTh HEOOXOIMMBIN TUAINIa30H U3MEHEHUS BBIXOIHO-
ro curHana. ¥YcranoBka rajnouku B nosie CMEHIEHUE “0” mo3BossieT 3anaTh HEKOTOPYIO He-
HYJIEBYIO HaualbHYIO BEJIMYMHY B KaU€CTBE MUHUMAJILHOTO 3HaYE€HUsl BBIOPAHHOTO JIana3oHa,
YTO MO3BOJUT JUArHOCTHPOBATh AaBAPUHHYIO CUTYAIMIO MPH OOpbIBE JIMHUM CBsi3u RS-485 nu-
00 BBIXOJHOI CUTHAJILHON JIMHUU.
8. B none TAUMAVT 3ayaTh 3HaueHne B ceKyHaax. OTCYTCTBHE BXOAHBIX JAHHBIX MO JIMHUI
cBs3u RS-485 B TeueHnu 3Toro BpeMeHu Oy/ieT HHTEPIPETUPOBAHO KaK aBapHUiiHAS CUTYAIUs C
IPUHYAUTEIBHBIM IIEPEBOJOM BBIXOJHOTO CUTHaja B 3HaueHue 0 (He 3aBUCHMO OT yCTaHOB-
JIEHHOTO HM)KHETO 3HaueHMsl Jiana3oHa BBIXOJHOrO curHana. T.e. eciu BeIOpaH auamnas3oH 4-
20 MA, TO mpu aBapuilHOW cutyanuu 3HayeHue Toka ctaHeT 0 MA.). 3HaueHue 0 B moie
TAUMAVT orkioyaer OLIEHKY OTCYTCTBHUSI BXOJHBIX JAHHBIX, IIPU 3TOM BBIXOJHOW CUTHAJ
OyZeT COOTBETCTBOBATH IMOCIIEIHEMY 3HAUCHHIO, IPUHATOMY 110 nHTepdeticy RS-485. Makcu-
MasbHOE 3HadeHue napamerpa 1000 cexyHn.
9. B more OCPEJHEHUME (mocTynHo ajs ycTpoiicTB ¢ Bepcueid 1.4 u BbIle) MOXXHO TIPH
HEOOXO/IMMOCTH BBICTABUTh OCPEJHEHHME BBIXOJHOIO CHUTHAja IO 3aJaHHOMY KOJIMYECTBY
BXOJIHBIX oTcueToB (10 1500 otcueroB). [Ipu 3TOM Oyzaer 3anelicTBOBaH aJIrOPUTM ‘‘CKOJIb3S-
mee cpenHee”. Ecam ocpelHEeHME BBIXOAHOIO CUTHala He TpeOyeTcs, YCTaHOBHUTE B JAaHHOM
noje 3HaueHue 0.
10. Haxars kHonky 3AIIMCb HACTPOEK. Ycnemmnas 3anuce HaCTpOeK CONPOBOXKIA-
€TCsl COOTBETCTBYIOLIMM COOOIIIEHHEM B CTaTyCHOM CTpOKe BHU3Y Iporpammsbl. Hactpoiiku,
OTIpeNIeNIAIONINe TapaMeTphl CBSA3U € yCTpoilcTBOM 1o uHTepdeiicy RS-485 Bcrymaior B cuity
rocJie nepe3anycka NUTaHus yCTpoiicTBa.
CxeMbl TOJKITIOUEHHS Harpy30K K YCTPOMCTBY B 3aBUCHMOCTH OT BBIOOpA BBIXOAHOT'O AJIEKTPHU-
YECKOr0 CUTHaJIa TOKa3aHbl HA PUCYHKE 7
ki

Tok HanpsixeHue YacrtoTta
Ru
—>
150 Om
Bbix + /R Bbix + Bbix +
*—0O - ——0O + O 4+
RH
*— O Bbix - Ri O BhblIx - R O BbIX -
| LT

Pucynok 7 — CxeMbl OJKIIIOUEHUS] HArPY3KU K BBIXOAY YCTPOMCTBA MpPU pa3HbIX BUAAX
BBIXOJIHOTO CUTHAJIA.



1.3.2 Pabora ycrpoiicTBa ¢ mpubopamu yuera cepuu KM-5
CxeMbl IOIKITFOYCHUS YCTPOIMCTBA K MprubopaM ydera cepur KM-5 mokaszansl Ha pucyHkax 8, 9

r
........ J' 4
Mnatdopma : Mnatcopma ATYB ATUB
KM-5 - | MNC-5 ; - RS-485 RS-485
Lenb : Lenb | . A A Llenb ON Lenb ON
B2 ' A1l - A A
e | s L (L UIN— N
GnRS : GnRS GnRS GnRS
(TepmuHaTOpbLI BBIKI.)
+ B aByXnotouHom : Pacxopn G1 Pacxop G2

npubope

Pucynok 8 — [TogkinroueHue ycTpoicTBa K IByXIIOTOUHOMY TerutocueTunky KM-5

Mnatdopma ATYB
KM-5 RS-485
Llenb Llenb ON
TAY r TAY
U/ U+ |8
GnRS i | GnRS

Pucynok 9 — [NoakirroueHne ycTpoicTBa K OJTHONIOTOYHOMY TprOOopy yuera cepun KM-5

[Ipubops! yuera cepun KM-5 nomxHbI OBITH IPEIBAPUTENBHO CKOHGUTYPUPOBAHBI JIIs1 paOOTHI
¢ ATYB. Kondurypanus BeIIOIHAETCS € TOMOLIBIO CIEAYIOIIEH MOCIe0BaTeIbHOCTH JIeHCTBUI:

1. Ha nuuesoii nmanenu npudopa yuyetra cepun KM-5 HaxkatusimMu kiaBumm “|” JOWTH 710 CTPO-
ku MeHto JIATA. Haxarusimu kiaBuiu “—” TOUTH 10 CTPOKH MEHIO HACTPOUKA. Haxa-
THEM COYETaHMs KJIaBUII “—” © “S” BOWTH B JaHHOEe MeHI0. HaxkatneMm KiaBumu “—” TOWTH
1o crpoku MeHio BIXOJ] Gm/Gv:. Haxxatuem coueTanus KiaBuil “—” U “S” BBICTaBUTh BH]L
nepenaBaemoii B ATUB Benmmumubl pacxomga (Gm — maccoBbrii pacxon 1/4, GV — 0ObeMHBII
pacxon M3/‘{).

2. Ha numeBoit manenu npubopa yuera cepun KM-5 HaxkaTHsiMu KJ1aBUIIM “|” ZOUTH 110 CTPO-
ki MeHo JJATA. Haxarusmu knasumm “—” noiltu go crpoku meHio [TAPAM. [IPMBOPA.
Haxxatnem coueraHus KiaaBuil “—” u “S” BoiTHh B gaHHOe MeHI0. HaxkaTtnem xiasumm “—”
noiitu 10 crpoku MeHto “Kul 0.000000+00” . HaxxatueMm couetaHus kiaBuil “—” u “S” Bou-
TH B PEXHUM PEJAKTHPOBAaHUA JaHHOTO napamerpa. C moMompro KiaBum |7, “—7, 717 7«7
3a1aTh 3HaYeHue ko3 dunuenra Kul, paccuntannoe Kak:

Kul = 1/G1mx;

I'me G1mX — 3HaueHue, COOTBETCTBYIOIIEE BEPXHEMY IpeJiely U3MEPEHUs 00BbEMHOTO pac-
xoma Gl (ompenemsieTcss nuaMeTpoM YCIOBHOTO TMPOXOJa, OTOOpa)kaeTcsi B CTPOKE MEHIO
OCHOBHGIE TTAPAMETPBHI) .

3. Haxxaruem coderanus kiaBui “—” U “S” COXpaHUTh OTpeIakTUpOBaHHOE 3HaueHne Kul.

Ecnu npubop - onHomoTouHskIi TerutocueTunk KM-5-1 unm cuetuuk-pacxogomep PM-5, To
Ha 3TOM KOH(UTrypalus 3aBepiieHa. Eciu ucnonb3yercss IByXMOTOYHBINA TEMJIOCYETUUK U Tpe-

2



OyeTcs mepenaBarh JaHHBIE O pacxojie Ha 0OpaTHOM TpPyOONpoBoJEe, TO HEOOXOAUMO MOBTO-
pUTH NYHKTHI 2, 3 11 Koo Puumenta Ku2:
Ku2 = 1/G2mx;

I'me G2mXx — 3HaueHUe, COOTBETCTBYIOIIEE BEPXHEMY MPEETy H3MEpEeHHUsT 00 bEMHOTO pac-
xona G2 (ompexpensieTcss AMAMETPOM YCJIOBHOTO IPOX0Ja, OTOOpa)xkaeTcs B CTPOKE MEHIO
OCHOBHBLIE [TAPAMETPHI).

Ipumep: 3uagenne G1mx = 160, G2mx = 60, torma Kul = 1/160 = 0,00625; Ku2 = 1/60 =
0,01666666666667. ITapamerp Kul B cTpoke MeHto mpubopa 3amaercs kak “Kul 6.250000-
03”. [Tapametp Ku2 B cTrpoke MeHro pubopa 3agaercs kak “Ku2 1.666667-02”

4. Tlocne coxpaneHus: K03()(PUIMEHTOB HEOOXOIMMO HAXKATUSAMHU KIABUIIK “|” JTOUTH 10
ctpoku MeHo JIATA, HaxatusiMu KiaBumd < AoWTH 10 cTpoku MeHro BKIIFOUEHUME
CUETA u Ha)kaTueM COYETaHMsI KJIaBHII “—” H “S” 3aIyCTHTH CYET.

MakcuManbHOE 3HAUYEHUE BBIXOJHOTO JJIEKTPUYECKOrO CUTHala OYyIeT COOTBETCTBOBATH

MaKCHMaJIbHOMY 3HaYCHHUIO n3MepseMoro mapamerpa Gimx.

1.3.3 Pabora ycrpoiicTBa C nmpubopamu ydera cepun KM-5M.
Cxema noJkirodYeHus ycTpoiicTBa kK mpudopy yuera cepun KM-5M nokasan Ha pucyske 10.

r
/
~
BB KM-5M ATYB ATYB
RS-485 Master RS-485 RS-485
Llenb \ Llens ON Llens ON
A FaY I~ A A
A (N A N [FH
GnRS Y GnRS GnRS
Pacxop 1G1 Pacxopg 1G2

Pucynok 10 — [ToxkimodeHne ycTpoiicTBa K M3MEpUTENbHO-BbIUMCINTEIbHOMY 010Ky (IBB)
npudopa yuera cepuu KM-5M

KonnuecTBo moJk/IF04UaeMBbIX YCTPOMCTB COOTBETCTBYET UHUCITY MapaMeTpoB Mmpubopa yyera ce-

pun KM-5M noka3anust KOTOPEIX HEOOXOIUMO MONYy4YHTh (110 24 mapameTpoB). [Ipu moaxmoueHnu
YCTPOMCTBA HA KOHIIC JTUHUM CcBsi3u RS-485 Master, mepeximrouaresu, pacrojioKEHHBIE CIpaBa OT
kiaeMM RS-485, nomxHbl ObITH BbIcTaBiIeHbl B TojoxkeHne ON. CKOH(pUTyprUpOBaHHOE C TOMOIIBIO
nporpammel “Penakrop ATUB” ycTpoiicTBO HEe TpeOyeT NOMOJHUTENbHBIX HACTPOEK B MpHOOpE
yuera cepun KM-5M. MakcuManbHOe 3HaY€HHE BBIXOJHOTO 3JIEKTPUUYECKOTO CUTHAla COOTBETCT-
ByeT MaKCHMaJIbHOMY 3HAUCHHIO U3MEpSIeMOro mapamerpa, 3aganHomy B BB (Gimax — mis pac-

xoa, timax-mwis remneparypsl, Pimax — st 1aBiaeHus)

1.3.4 Pabora ycrpoiictBa B cetn Modbus RTU
ATYB noaximroyaercs B cetb Modbus B cOOTBETCTBUM € IIMHHOM TONOJOTUEH B KAYeCTBE Be-

nomoro (Slave) ycrpoiictsa (pucyHok 11).
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Master

(Bepywmin)
Al B
L " l -
Rt Ij / Rt
B — °
A B A B A B A B
Slave1 Slave2 Slave3 Slave4
(Bepomebiin) (Bepomelin) (Beaomblin) (Begombin)

Pucynoxk 11- lllunnas tononorus cetn Modbus

Jliist mepenavn naHHBIX Yepe3 mopT ModBus ycTpolcTBO HMEET JBE JIMHUU:
A win '+°, He UHBEpPTUPOBAHHBIN
B unu '-', uHBepTUpOBaHHBIN

VYeTpoiicTBO UMEET BCTPOEHHBIE MOAKII0YAEMbIE PE3UCTOPBI COTJIACOBAHUS JIMHUM CBSI3U
485. Ilpu MOAKIIOYCHUH YCTPOKCTBA HA KOHIIE JIMHUU CBsi3 Modbus, TiepekiirouaTey, pacmoiio-

JKEHHBIE CTIpaBa OT KiieMM RS-485, momkHBI OBITH BRICTABIICHBI B TI0JIOKeHHE ON.

1.4 MapxkupoBka

MapxkupoBka ATUB pacrnonokeHa Ha JIMIEBOI CTOPOHE KOPITyca U COJEPKUT:
® TOBApHBIA 3HAK U3TOTOBUTEJS,
® HAaWMEHOBAHHE U YCIOBHOE 0003HAYCHHE H3/ICIIHS;
® 3aBOJICKOM HOMEp U3/IEHS U TOJ] BHIMYCKa,

Buemnnuit Bua u rabapuTHbIe pa3Mepsl IOKa3aHbl HAa pucyHke 12.
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Pucynok 12- Buemnuii Bun u rabaputasie pazmepsl ATUB



2 KOMILIEKTHOCTD
ATYB umeer crneayrommil KOMIUIEKT TOCTABKU:

e Ananrtep YHH(HUIMPOBAHHBIX BHIXOIHBIX curHaioB ATUB 1 .
e PyKOBOJICTBO IO 3KCIUTyaTaluu 1 .
e [lacmopr 1 .
e biok nuranus 12-24 B (mocTaBisiercs mo 3anpocy!!!) I mr.

3 YKA3AHHME MEP BE3OITACHOCTH

[To criocoOy 3amuThl OT MOPaKEHUS JIEKTPUUECKUM TOKOM YCTPOMCTBO M3TOTaBIMBAETCA IO
knaccyl TOCT P MOK 536-94

HacTpoiiky, peMOHT U SKCIITyaTaluio YCTPONCTBA MOTYT IPOU3BOJIUTH JIMIIA, JTOMYIICHHBIE B
YCTaHOBJICHHOM TIOpsIIKE K paboTre ¢ anekTpoycTtaHoBkamu Hampspkenuem a0 1000 B. Ipu stom
JIoJKHBL coOmoaarbesa “IlpaBuna TexHUKM 0€30MAaCHOCTH MPU IKCILTyaTalluu AJIEKTPOYCTaHOBOK
noTpeduteneit” u “IlpaBuia TEXHUYECKON IKCILTyaTallMK 3JIEKTPOYCTaHOBOK MOTpeduTenen”.

4 XPAHEHME U TPAHCIIOPTUPOBAHUE

VcinoBust XpaHEHHs. B YaCTH BO3JACHCTBHS KIMMATHYECKUX (DAaKTOPOB BHEIIHEH CPEIbl TOJIKHBI
COOTBETCTBOBATH ycinoBusM xpanenus 3 mo 'OCT 15150-609.

TpancnopTUpOBaHUE M3JENUSA B YIAKOBKE JOMYCKACTCS MPOU3BOAUTH TPAHCIIOPTHBIM CPEICT-
BOM C 00ecCITeYeHHEM 3aIMTHI OT 0K/ U CHEra.

VY CinoBHsl TPAaHCIIOPTHPOBAHUS B YAaCTH BO3IACHCTBUSA KIMMATHYECKUX (PAKTOPOB BHELIHEH Cpe-
JIbI TOJDKHBI COOTBETCTBOBATH ycioBusaM xpanenus 5 mo TOCT 15150-69.

5 TAPAHTHUHU U3TOTOBUTEJIS

[IpennpusiTie - U3rOTOBUTENb TApaHTHUPYET B TeueHHe 18 MmecsieB ¢ AaThl NpoJaxku 0e3BO3-
ME3JHYI0 3aMEHYy WIM PEMOHT BBIIIEIIEIO M3 CTPOsS aJanTepa YHUPHUIMPOBAHHBIX BBIXOAHBIX
curHanoB ATUB npu ycnoBum coOntoieHnss NOTpeOUTeNeM MpaBUil MOHTaXKa, 3KCIUTyaTalluu,
TPAaHCIIOPTUPOBAHUA, XPAHEHHUs, YKA3aHHBIX B PYKOBOJCTBE IO DKCIUIyaTallUH.

Baiu oT3BIBBI U NIPEAJIOKEHUS 110 Pa0OTE JTAHHOTO YCTPONWCTBA MPOCUM OTIIPABIIATH 110 aAPECy
lovyago@tbnenergo.ru
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