IToon. u oama

Une. Ne 0yon.

o

Bzam. uns.

IToon. u oama

Hue No noon

KOJI OKII 42 2860

VTBEPXJIAIO

TexHn4eckuil TMPEKTOP
3A0 «Paano u MUKpOIIEKTPOHUKA

C.IL. TlopBaros

« » 2005 r.

CyeT4YnKH JIEKTPUIECKOH JHEePrum
Tpex(da3ubie aekTpoHHbie CTIb-H
CyeTYnKHN AaKTHUBHOM JHEPIrUHU KJIacca TOYHOCTH 1

PYKOBOJICTBO 1O DKCILTYATAIINHA
BHKJI.411152.014 PD

HoBocubupck




ConepxaHue

1 TPEOOBAHTIS OEBOTIACHOCTH ......evevveveeeeeeenereereeeesessannsnreeesessesssssresseessasssssssssseessssssssseseessensnsnsns 4
2 ONUCAHUE F PAOOTA HUBIICTIHSL. ... vveeeerereeeereesesenreessesaseeesssaseesassseesssseesssssssseesssssseessnsssessnseese 4
2.1 I3 )3 B (S350 (S0 31 (N1 26 (OO OO PRSP TP 4
2.2 TEXHUUECCKUAE XAPAKTCPHUCTIKH. ... .. uuvuuurrunrrerreerrreeseesnneaeereeseeeeseeeeseeeseesseesesmeeeteeseeesseessassanannnes 7
23 KOMITTIEKT MOCTABKH HMBICIHS . «.. . eeteueiieeseiteteeeiteeteeaiteeeeiiteesesateee s sbtee e s nateeeebiteessbebeesanbeeas 8
2.4 VCTPOHCTBO M PADOTA ..vvuerieieeeeesiiiieereeseesseesusnneeesesssssessessessssssnsssseseesssssssnsesseessssssnssssssessesss 8
2.5 CpencrBa M3MEPEHUS], HHCTPYMEHT U MIPUHAITICIKHOCT . ... evvvrreeesernrnrreraeesessnnnnsnneeesensnnnesees 15
2.6 MapKUPOBKA U TUIOMOHUPOBAHIIC . .......euveeeeerennrrreeessanseesssnreeseessesnssssessesssssssssssnseessssnssssssseesses 15
3 VICTIONB3OBAHME CUETUIKR ....ceeeuteeeeuiiteeeniittee eetetees ettt eesbteeeenebtees eenbeseesanbeeeesnteeeensbaeenaans 15
3.1 OKCIUTYATAITUOHHBIE OTPAHITUCHHS ... ..evvvveeeeessenerereeesesssessnnseeseessssssnssesseesssssnsnsssseesssssnsesens 15
3.2 IToATOTOBKA M3AETUS K MCTIOIB3OBAHHIIO .....ceeeeterrurereeeeeensaienareeaeeesenanrareeeeeesennsaseeeneeeeeensnns 15
4 TEXHUIECKOE OOCITYIKIBAHIIE ... .vveveeeeerennreereessesssnnseseeesessamnsssseesssssassssnsseseeesssnsssseseessssssnsns 17
5 S q 0117070011V (0] PR PRSPPI 17
6 DG o) (53 1 (S UPRPR 17
7 TPAHCTIOPTHPOBAHIIE ......eeveeeeerenerrereeseessnnnnesreesessasssnreeesessassssssseseeessssssnsseseeessssnsseessesaesnnanns 17
[MPMJIOXEHUE A (o6s3aTenbHoe) Cxembl NOAKIIOUEHUS CYETIMKOB MPHU IKCIUTYATALHUH ............ 18
I[MPUJIOXEHHUE b (06s3aTenpHOe) MecTa YCTAHOBKH THIOMO . ......veeireeeereeenreeenieeenaieensieessieeesineens 19
[MPMJIOXEHMUE B (o0s3arensroe) Onucanue MHAUKATUU TOKA3aHUH DC...cooouuveeriniiiiiniieeenene 20
MMPUJIOXEHHUE I (o6si3aremproe) Tapu]HBIC PACTIHCAHUS CUETUMKOB. .....vveeerrererreennreenreeeaneeeens 21
[MPUJIOXKEHUE I (o6s3aTenprOe) JKypHANBI MOKA3aHUH U MPOYHE TTAPAMETPBL......evereerenerrereensnns 22
I[MPUJIOXEHHUE E (o6s3arensHoe ) KpaTkoe pyKoBOJICTBO 1O paboTe ¢ MpOrpaMmMont
Setting Steb ......ooeiiiiiiiiicieee e Oummoka! 3aknaaka He onpeesaeHa.
[MPMJIOXEHUE X (pexomennyemoe) PexomeHnmyemoe pa3MelieHne CieTYMKOB ¢ MHAEKCOM P.... 26
[MPUJIOXEHMUE 3 (pexomennyemoe) PekomeHnyemoe pa3menieHue cueTunkoB ¢ uHaexkcom K..... 27
S IMPUJIOXXEHUE U (00S13aTETBHOE) AJTBOOM CXEM......vvieiereeereeeitveesiaeeseereeseseeessseeesseenseesseesenseeens 28
S
=
g
N
g
S
%
£
X
g
3
S
]
S
£
S
=
5
S
= BHKJ1.411152.014 P3
Usm | Konuu. | Jlucm | Ne dok. | lNoon. I.,ﬂama.
~ Paspaboman | Ocunog Cuemuuxu snexmpuyeckoul Inep- Ylumepa Jlucmylucmos
T Mposepun |Kawkoe 2uu mpexghasnvie InNeKMponHble. 2 28
< o«
s Hay na6 DedopyK CuemyuuKku aKmueHoll Inepzuu
i‘ H. KoHmponb 2 Knacca mounocmu 1. 340 «Paduo u
N Ymeepdun |[lopeamos Pyko60o0cmeo no xcnayamayuu Muxpoonexmpornuray




IToon. u oama

Une. Ne 0yon.

Bzam. une.Ne

IToon. u oama

Hue No noon

IIepeuens cokpaleHnid, HCIOIB3YEMBIX B JOKYMEHTE:

ACKYD
BUTM

KK

UTM

MK

H,N

3y

TK

o

T/

™

DA, (OB, OC)
TT

AC

yCIj

aBTOMATHU3MPOBAaHHAS CHCTEMa KOHTPOJIS M yd€Ta YHEPTrOTOTPEOICHNUS;
«bBICTpBIE) UMITYTIBCHI TEIEMETPHH;
XKHUIKOKPUCTAIUIMY €CKUN WHANKATOD;

HUMITYJIbCBHI M3MEPUTENBLHON (IIOBEPOYHOI) TEIEMETPHN;
MHUKpPOKOHTpOJILIED;

«Hynb», HEWTpamb, «HYIEBOW» IPOBOI;

MIOCTOSIHHOE 3allOMHUHAIOIIee YCTPONUCTBO;
MIEPCOHAIBHBIN KOMITBIOTED;

MpOorpaMMHOE 0OeCTIeUeHHE;

MyJBT IIEPEHOCA JaHHBIX;

TEJIEMETPHS;

¢daza A(B)(C), dhasHbIie mpoBoa;

TpaHchopMaTop TOKa;

DNEKTPOCUETUNK;

YCTPOWCTBO cOOpa M Iepeadu JaHHbBIX.
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Hacrosmee pykoBOJACTBO MO SKCIUTyaTalldd COMAEPXHUT CBEACHUS O CTPYKTYpe M OCHOBHBIX
MpPUHOUNAX Pa0OThl CUYETYHUKOB ODJIEKTPHUECKON sHeprum Tpexdaszubix snekTpoHHBIX CTOB-H (cuerdnku
aKTUBHOM SHEpPruM Kjacca TOYHOCTH 1) (majee — cyeTYMKHM) M YCTaHABIMBAeT IPaBUJa SKCILTyaTallWH,
coOIto/IeHre KOTOPBIX 00ecTeunBaer MoiepKaHne CYETYMKOB B MICIIPABHOM COCTOSTHHH.

[Ipu m3ydeHHH M SKCILTyaTallMd HEOOXOAMMO IOMOJHHUTENFHO PYKOBOJCTBOBATHCS CIECAYIOIIUMHU
JIOKYMEHTaMH:

- CyerT4ynKH 3JIeKTpuYecKoil »Hepruun Tpexdasuesie snekTpoHHble CTOB-H (cueTumku akTUBHOU
SHEpruu Kiacca ToyHocTH 1). PykoBoxctBo o pemonty BHKJ1.411152.014 1P

- CyerT4ynKkH >JIeKTpuuecKoil »Hepruu Tpexdasusie snekTponHble CTOB-H (cueTumku akTUBHOU
SHEPruu Kjacca TouHocTH 1). Meroauka nosepkun BHKJL1.411152.014 1N

- CUerT4ynKH >JIeKTpUYecKoil »Hepruu Tpexdasusie snekTpoHHble CTOB-H (cueTumku akTUBHON
sHeprun kiacca TtouHoctu 1) BHKJL411152.014. KoMIuiekT KOHCTPYKTOPCKOW JOKYMEHTamuu (CM.
npuioxenue W), a raxxe:

- ¢aitn ADE7755A.pdf Ha caiite www.analog.com;

- ¢aitn ADE7752.pdf Ha caiite www.analog.com;

¢aitn ATtiny26.pdf Ha caiire www.atmel.com;

¢aitn Atmega8515.pdf Ha calite www.atmel.com;

¢aitn HT1621.pdf na caiite www.holtek.com;

¢aitn M41T56.pdf Ha caiite www.st.com.

1 TpebGoBanusi 6e30macHOCTH

1.1 YcraHOBKY, MOHT@X M TEXHHYECKOE OOCIHY)KMBAaHUE CUETYUKOB JODKEH MPOBOJUTH TOJIBKO
CHELMANM3UPOBAHHBI  TIEPCOHANl  JHEProcOBITOBOM  OpraHu3alMd C  TPYNIOM  JIomycka  TIO
3JIEKTPO0E30MIaCHOCTH He HIKE 3 MOCIEe 03HAKOMIICHHS C HACTOSIIUM PYKOBOACTBOM IO AKCILTyaTaIlUH.

1.2 TlotpeOuTento SIEKTPUYECKOW OSHEPTruH, OKCIUIyaTHPYIOMIEMY  CUETYHK, KaTerOpHYecKH
3alpeniaercss NpOBOAUTE JIFOObIe Pa0OTHl MO YCTAHOBKE, MOHTAXY WM TEXHHYECKOMY OOCITYKHBAHUIO
CUYETYHKOB.

2 Onucanue u pabota u3geaus

2.1 HazHaueHune u3aeus

2.1.1 Cuerunkn TpemHa3HaueHBl Ui W3MEPEHUS AaKTUBHOM OSHEpruu B  Tpex(asHbIX
tpexnpoBonHbIX (CTOB-03H) u uersipexnpoBoaubix (CTOB-04H) nensx nepeMeHHOro TOKa.

Cuerynku MOT'yT MCII0JIb30BaThCsl aBTOHOMHO U 1yt moctpoeHuss ACKYD.

2.1.2  Cuaeruyuku cootBercTByOT TpeboBanusaM 'OCT 30207-94 u TY 4228-014-11821941-2004.

2.1.3 Cueruukn CT2b-04H ¢ wmakcumanmbHbIM TOKOM 50 A mpegHasHayeHbl i
HerocpencTBeHHoro BritoueHus, cuetunkn CTOb-04H ¢ MmakcumansHbIM TOKOM 7,5 A TIOJKIIIOUAIOTCS Yepes
TpaHcpopmaTopsl Toka, caeTunku CTOb-03H noakmtovaroTcs yepe3 TpanchopMaTopbl TOKA W HAPSIKEHHS.

2.1.4 VYcnoBus oskcmiayaTauuu cuerynkoB - Y2* mo I'OCT 15150 — B momemeHusx 6e3
TEIUIOM30JILUH, TIPU OTCYTCTBHHU HPSMOIr0 BO3AEHCTBHS CONHEYHOrO M3IY4eHUS] U aTMOC(EpHBIX OCaIKOB,
IIpU TEMIIEpaType OKpYyxarolero Bo3ayxa or Munyc 40 1o 55 °C, orHocurensHoI BiaxkHOCTH Bo3ayxa 100 %
Ipu TeMmIeparype okpyxkaromero Bosayxa 25 °C, armocheprom masnenun 70-106,7 kIla (537-800 mm prt.
CT.).

2.1.5 VYcnoBus sKCIuTyaTauuud nyibTa nepeHoca naHHblx PMPM2055PKY: npu orcyrcTBUEM
MPSIMOr'0 BO3AEUCTBHS COMTHEYHOTO M3JIy4eHHs U aTMOC(EPHBIX OCAJKOB, IIPH TEMIIEpaType OKPY)KaroLIero
Bo3zayxa oT muHyc 20 1o 40 °C, oTHOocuTensHOM BraxxHOCTH Bo3ayxa 100% mpu Temmeparype OKpy>KaroIiero
Bozayxa 25 °C, atmoceproe nasienue 70-106,7 kIla (537-800 mm pr.cT.).

2.1.6 MHoroTtapugHble CUETYUKHA MOI'YT YYHUTHIBATh MOTPEOJICHHYIO JJIEKTPUYECKYI0 SHEPTHIO 110
OTHOMY WM HecKoJbKuM Tapudam. KommuecTBo TapudoB M TapupHBIX 30H MOXKET OBITh 3aJaHO MpPH
YCTAHOBKE CUETYMKA Ha MECTE 3KCILTyaTalluy MpH MOMOIIU IynbTa nepeHoca naHHbIXx PMPM2055PKY nnn
NP TOJATOTOBKE CUETYMKOB K YCTAHOBKE B YCIOBHSIX SHEProcOBITOBOH opranmsammu npu nomomn 1K c
yCTaHOBJIeHHOM mporpammoit Setting Steb. IIpu MHororapupHOM ydyere mHoTpeOSieHHE JIIEKTPOIHEPTHH
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YUUTBIBAETCS pa3lieNIbHO MO KakaoMmy Tapudy. Ilepexmouenrne TapudoB OCYIIECTBISETCS aBTOMATHYECKH
MIPU IIOMOIIM BHYTPEHHHUX YaCOB PEaIbHOrO BPEMEHH .

CYeTyuKd COXPaHSAIOT TOKa3aHUs B MAMATH B KypHajax: TOMNOBBIX, MECSYHBIX M CYTOYHBIX
(mompobuee cMm. npunoxenue /).

2.1.7 MHororapudHble CYETYUKH OCHAIICHBI JOMOJHHUTEIbHBIMU IEepPEeNaoIUMH YCTPOHUCTBAMHU:
unrepdeiicom RS-485 (cuerunku ¢ unmexcom K), wnm pammokaHaioM ¢ MepeaaTYMKOM Majoil MOLIHOCTH
(cuerunku ¢ uHgekcom P). Cuerumk ¢ uHIexcoM P umer takxe ciyxeOHbIN uHTEpdetic RS-485, koropsiit
WCIONB3YeTCsl PU YCTAaHOBKE CIIY)KEOHBIX TTapaMeTpOB CUETUMKOB (MTapaMeTpoB Tapu(UKaLum, OTOOpaKeHus
nH(OpMaIK, KOPPEKTUPOBKY 3HAUYEHHS TEKYIIEro BPEeMEHH) U B MpOIecce HOPMAaJbHOW JKCIITyaTallud He

HCIIOIb3yeTCsl.
CuerTunku BBIITYCKAKOTCA B UCTIOJTHEHUAX, IIPUBECACHHBIX B Ta6.]'[I/IIIe 1.
Tabmma 1
Homu-
Q é Makcu- | HambHOE| Cxema Komu- | Hampas- Tun
VYcrnoBHoe 2 3 . .
MaIBHBIN HAmpsi- | BKIFOYe- |BrimroueHre| 4ecTBo nenve | koHTpoi- | UHtepdetic
0003HAUCHHE CUETUHK] 2 E
O ToK, A |keHue,| Hus TapuoB | ydera niepa
B
CTBb-04H/1-50 1 HKC12 Orc
_ _&(). Hemocpen- RS-485
CT3b-04H/1-50-P 50 \ ernermoe | He NéeHee HKC11.2 paHoKaHAT
-X
CT3b-04H/1-50-K 220380 TPORO Tpsivoe 1 HKC11.2 RS485
CT3b-04H/1-7.,5 Had Yepes 1 obpatHoe | PIKC12 Orc
y 75 Tpauchop- RS-485
CT3b-04H/1-7,5-P 1 7,5 warroper | He Mertee HKC11.2 T
CTOb-04H/1-75-K | 1 Toka 3 HKC11.2 RS485
CTOB-03H/1-1-7,5 | 1 Hepes 1 VIKC12 Orc
X | Tpase RS485
CTOB-03H/1-1-75-P) 1 | 7.5 57/100 | mposon- | OpMATOPEI| pe yeee | Tlpavoe | IKCIL2 | b
Hast TOKA U 3
CTOb-03H/1-1-75K| 1 HATPSDKCHIS HKC11.2 RS485

B 3aBucuMocTH OT MCTIOTHEHUS MIPUMCHSIOTCA CICAYIOINE YCIIOBHBIC 0003HAYEHHUS CUCTUYUKOB:
CT3B-[0S|H/[Q]-[Y]-[X]-[Z]

"S" — BKIIIOUEHHE CUETYHKA:

"Q" — KJIacc TOYHOCTH

"Y" — HampaBlieHHE yueTa:

"X "— MaKCHMaJIbHBIA TOK

"Z" — TUN NOTOJHUTENBHBIX YCTPOUCTB!

03 — TpexmpoBoOIHOE,

04 — JeTpIpeXIPOBOIHOE BKIIIOUEHHUE

JBYHATpaBJIeHHOE — 0e3 0003HaueHH
1 — TonmpKO TpsIMOE

P - panuoxanan;
K- unrepdeiic RS-485
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2.1.9 TlepenaTuuk paauoKaHala BBIXOAMT B 3(QHP ¢ NCEBAOCIYyYailHBIM HMHTEpPBAJIOM M MepeaaeT
CIIEIYIOIIYIO UH(OPMAIIHIO:

— 3aBOJICKOM HOMEp CUETUHKA;

— MOKa3aHHsI CYETHOI0 MEXaHHU3Ma CYETUYHKA MO0 KAKIOMY U3 TapudoB;

— TEeKYILYIO JaTy/Bpems;

— TIOKa3aHUsl CYETHOro ycTpoicTBa Ha l-oe unciao 00 yacoB 00 MHHYT TEKyIIEro Mmecsma Io
KaxaoMy Tapudy;

— KOJI peXrMa padoThl cueTunKa (craTyc);

— UUKINYECKYI0 KOHTPOJIBHYIO CyMMY TIaKeTa.

Wndopmanus nepenaercs MOMEXO3alIMIIEHHBIM KOJOM C UCIPABICHWEM OLIMOOK M MPHHUMAETCs
nocpeactsom ITITI/1.

2.1.10 MmHuororapuHblii CUETYUK TMEpenaeT no wuHTepdeiicy RS-485 wunpopmanuio,
COOTBETCTBYIOLIYIO:

— MOKa3aHUsM CUYETHOTO MEXaHU3Ma M0 KaXKIOMY U3 Tapu(OB HAPACTAIOIIUM UTOTOM;

— TeKyllel naTe/BpeMeHuy;

— CETEeBOMY apPeCy CUETUHKA;

— TIOKa3aHHUAM CUETHOro MexaHumsMma Ha 1-oe umcio 00 wacoB 00 MHHYT TEKyIero Mecsia IO
KaxaoMy Tapudy;

— pexumy pabOoThl CUETUUKA;

— CpemHei MOLIHOCTH NOTpeOIeHNns 3a MepUoJl YCpeaHEHMS,;

— JJAHHBIM M3 )KYPHAJIOB MIOJy4acOBOT0, CYTOYHOI'O U MECSYHOI0 MOTpedIeHus.

2.1.11 B mHOroTapudHOM CUETUHKE MPETYCMOTPEHA BO3MOXHOCTh KOPPEKTUPOBKHU IO UHTEPPeiicy
RS-485:

— CeTeBOro ajpeca CUeTUHKa:

— TeKyllel NaTbl/BpeMeHH;

— Tapu(HOTO pacIUCcaHus;

— TaOnUIpBl IPa3IHUYHBIX U BBIXOTHBIX JHEH;

— pexuMa OTOOpakeHHs MOKa3aHuii;

— CIly)KeOHBIX PEXUMOB (apaMeTPOB HHANKALWH, TApaMETPOB OTOOPAKEHHS JAHHBIX).

UsmeHeHne chnyKeOHBIX MapaMeTpoB cueT4YMKOB Bo3MOkHO ¢ IIK, ocHamieHHOro mporpammoit
Setting_Steb.exe u kouBepTopoMm RS-232/ RS-485 mubo npu nomomu YCI1/I.
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2.2 TexHHYecKHE XapaKTePUCTUKHU

HomunanbpHOE HanpsKeHNEe CUeTUMKa, B ..o cM. Tabnuy 1
HOMUHATBHBIE TOK, A ..ottt ettt et e e e et e et et 5
MaKCHMATBHBIF TOK, A ...\ttt ettt ettt et et et et et et e e et et et eeeenasesenseerenss cM. Tabnuny 1
HOMUHATBHAS GaCTOTA, L'I1 ... oo e e e e 50

Knacc Tounoctu
UyBcTBUTENBHOCTD, BT:
JUISL CYUETUUKOB TPEXITPOBOTHOTO BKITFOUCHIIST ... .vvevsesenssensensennensansaneansansenns
JUISl CYUETUUKOB YETHIPEXIIPOBOIHOT'O BKITIOYCHUS
ITocrosiHHAS CUETYHKA, UMIVKBT Y ... .o
[TosHas MOITHOCTB, MOTpedIIIeMas KaX 10 1enbio Toka, BA, He Oonee

[TosHas MOITHOCTB, MOTpeOIIsieMas KaJ0U IeTbI0 HANPsDKEeHUs, BA, HE 0071€€ ........ceovvevneenn.n. 10,0
AKTHBHAsI MOII[HOCTb, IOTpeOIIsieMast 1IETbI0 HAMPSDKEHUS, BT, HE 00JICE ......ovvvvienieiieiiieeneena, 2,0
L[eHa CANHULBI paspsma CUCTHOI'O M€XaHu3ma.
= CTAPIIIETO, KBT U ...t e e e e 10*
- MIIAJIIICTO, KB T U L. ... e 0,1

LY Ttz I o a = (AT 1 (=<
[a0APHTHBIC PABMEPBI, MM .. ...vtentententennstenteeeanneeeneneseeneensensenneaeeeeaneansenenees
Y cTaHOBOYHBIE pa3MeEphl, MM
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2.3 KoMILIEKT NOCTABKH H3eIHA
Kommnekt noctaBku cuéTurka NpuBeeH B Ta0muie 2.

Tabmuma 2
Ob6o3HaueHne HaumenoBanue Komnmuectso

BHKIJI.411152.014 CYeTdHK HIIEKTPUYECKON PHEPrUuH TpeX(azHbIi DIIEKTPOHHBIN 1 .
YnakoBka HHANBUAYATbHAS 1 mr.
[Tacnopt 1 3K3.

BHKIJL.411152.01411 * MeToa1Ka MOBEPKH 1 3K3.

BHKIJI.411152.0141P ** PyKOBOZICTBO IO PEMOHTY 1 3K3.

BHKIJ1.411152.014P3 ** PyKOBOIICTBO IO 3KCILUTYaTallH 1 3K3.

BHKIJI1.425487.001 ***[IynpT nepenoca naHaeix PMPM2055PKY

*- BBICBLJIAETCS MO TPEOOBAHUIO 3aKa3UHKa,

**_ BRICBUIACTCSI [0 TPEOOBAHUIO OPraHU3AIMHA, TIPOM3BOSIIIUX IKCILTYaTAI[MIO0 M PEMOHT CYSTUHKA.
**% _mocTaBIsIeTcs MO TPEOOBAaHUIO 3aKa3uMKa.

2.4 YcrpoiicTBo 1 padoTa

2.4.1 KoHcTpykTHBHOE HcnOJIHeHUE y3710B cueTyukoB CTIB-03H, CTOb-04H.

OcCHOBOW KOHCTPYKLIMH CYETYHMKa SBISIETCS OCHOBAaHHE KOpIyca, Ha KOTOPOM 3aKperJieH
SNEKTPOHHBIA OJIOK CUETYHMKAa W YCTAHOBIIEHBl KOHTAKTHBIE KOJOAKH, OOpa3ylomue IOKOJNb CYETYHKA.
KonTtakTHbIe KOJIOAKHA (GUKCHPYIOTCS KOHTAKTHOW TIATOM.

Jisl yCTaHOBKH CHETYHMKA B HIDKHEW 9aCTH OCHOBAaHUS MMEETCsl 2 OTBEPCTHSI O] KpENeXKHble BUHTHI,
a B BEpXHEH 9aCTH OCHOBAaHUS — METJIS.

OJEeKTpOHHBIH OJNOK  (M3MEPUTENb-KOHTPOJUIEP), SBJIAIOIIMICA OCHOBOM CYETYHMKA, 3aKPBIT
MIPO3PAYHOM KPBILIKOM KOpITyca, Ha KOTOPOH 3aKpeIUIeH IWIbANK ¢ HAHECEHHBIMHU Ha HEM 0003HAuYeHHSIMHU.

Henu untepdeiica RS-485, a Taxke BBIXOA OCHOBHOTO IEPEIAIOUIETO YCTPOICTBA BBIBEACHBI Ha
KIIEMMHHUKH, YCTAaHOBJIEHHbIE Ha KOHTAaKTHOW Iuiare. Kpome 3Toro, Ha KOHTAKTHOHM IUIaTe pa3MeIIeHbI
KJIEMMHUKH LIeNel HanpspKeHUs CYeTYrKa.

KoHTakTHBIE KOOIKY U KIIEMMHUKHU 3aKPBIThI KPBIIIKON KIEMMHON KOJOAKH.

MuororapudHsie cyeTYHKH (MMeoIue B KOHIIe 0003HaueHns OykBeHHbIH nHAekc K nmm P) umerot
ONIMHAKOBBINA 3meKkTpoHHbIH Moayns UKC11.2 pasmmuseix MoAudUKalUi, KOTOpHIE OTIWYAIOTCS TONBKO
BapHaHTaMH NPOTpPaMMbl KOHTpOJUIEpa W HalmuuueM (WM OTCYTCTBUEM) MOAYNS paauokaHama. B
oIHOTapU(HBIX cueTynkax (0e3 OYKBEHHBIX HHAEKCOB) UCIOJIB30BAH 3JEKTPOHHBINH Moayas MKC12.

2.4.2 IlpuHuun padoThl CYETYHKA

Cuetunk u3MepsieT  BIEKTPUYECKYIO SHEPrui0 IyTeM Iepecdyera umnyiabcoB BUTM,
MIPONOPLUUOHANBHBIX MIHOBEHHOW MOIIHOCTH, B METPOJIOTHYECKUE UMIYIbCHl TEIEMETPHH, UCIIOIb3yeMble
IpU TOBEPKE CUETYMKA, M HAKOIUIEHHE HMX B CYETYMKaX MNporpaMMHBIX morpednenus. Koadduuuent
nepecuera BUTM B UTM onpenensercs mpu KaIuOpPOBKe CHETYHKA 110 STAIOHHOMY CUETYHUKY.

W3mepurens-KOHTpOIUIEp CUETYNKA UMeeT 2 Win 3 KaHalla u3MepeHust MomHocTH. [loctynaromue ot
Hux BUTM noxpcuureiBatorcss MK otnensHo 1o kaxkaon daze (mis MKC11.2), u cymMMUpYIOTCS 1O BCeM
¢azam (ot UKC12).

Iporpamma MK nenmur BUTM Ha ko3dduimeHTsl KaauOpOBKH, KOTOpPBIE YYUTHIBAIOT pa3Opoc
XapaKTEePUCTHK DJIEMEHTOB CXeMbl M KO3((UIIMEHTHl amnmapaTHOro AEJIeHHWs YPOBHEH CHrHajla KaKIoro
KaHauna, TeM cambIM npuBos BUTM k nmocrosuHoi cuerynka 4000 umn/ kBt-u.

MHororapudHble CYETYMKU C MHICKCOM P HMEIOT JOMOJHUTENbHBIC MEepeIaloliue yCTPOUCTRa!
MepefaTyuk paavuokaHana u y3en unTepdeiica RS-485. Ilepematunk paanokanana paboTaeT B pexuMe
pazuoMasika ¢ TICEeBAOCIYyYailHBIM TEePHOAOM BBIXOJa B 3(Up. DTO MO3BOAET OJHOBPEMEHHO padoTaTh Ha
OJTHOW YacTOTE HECKOJIIBKUM CYETUHKAM, PACIIOJIOKEHHBIM B 30HE YBEPEHHOTO paiuonprueMa.

MsuororapudHbie cueTurkH ¢ nHAeKcoM K nmerot Tonbko y3en unrepgdetica RS-485.
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2.43 YcrpoiicTBo 1 padoTa u3MepuTeasi-KOHTpPoJJIepa cueTuyuka UKC11.2.

2.4.3.1 Cocras uzMepuremnsi-koutposiepa caueruyuka MKC11.2.

Usmepurens-kouTpoiuiep MKCI11.2 ompenenser Bce MeTpojiormieckue H  (yHKUIHOHAJIBHBIE
XapaKTePUCTUKH CUYETYHKA M COJEPIKUT CIEAYIOIIHWE Y3Jbl M YCTPOWCTBA (CM. CXEeMY 3JEKTPHUUYECKYIO
npuniunuansHyo BHKIJ1.418131.014 23):

—  u3MepuresbHble peodpazoBarenn MourHoctd (MIIM) umeror 2 (ans CTOB-03H) unu 3 xanana
(s CTOb-04H) - UIIM (DAI1...DA3) na mukpocxemax ADE7755ARS, ocymecTBiusionme u3MepeHue
MOIIHOCTH U MPpeo0pa3oBaHue MOIIHOCTH B YaCTOTY OBICTPBIX UMITYJIbCOB Tenemerpun (BUTM);

—  u3MepuresbHble peoOpazoBarenu Toka 2 (s CTOB-03H) nmm 3 xanana (ans CTOB-04H) —
TpaHcPOpPMAaTOPBl TOKa, Mpeodpasyrolue BeTHYUHY MOTPeOJIIeMOro TOKa B HANpsDKEHHE, MPHUTOAHOE JUIA
obpaborku UTIM;

—  U3MepuTeNbHBId mpeobOpasoBatens HampsbkeHus 2 (i CTOB-03H) wmim 3 kanana
(st CTOb-04H) — pe3ucTuBHBIE JeTUTENH, IPEoOpa3yoIe HANpsDKEHHE CEeTH B BEIMUUHY, IPUTOJHYIO IS
obpaborku UTIM;

—  wmukpokoHTpoiuiep (DD2) AtMega8515, nmpousBoasmuii mepecdyeT Tpex WM ABYX KaHaJloB
BUTM, dopmupyemsix UIIM, dopMupoBaHHe METPOJIOrHYECKHX UMITYSIbCOB Tenemerpun (MUTM), a Tarke
OCYIIECTBIISIOIINN HAKOMJIEHHE METPOJIOTHYECKMX HMMITYJbCOB B CUETYMKAX MOTPEOJCHUS MO KaKAOMY
Tapudy, ynpaBieHHe HHIMKalWeHd, paxuonepenaTynkoM U uHTepdericom RS-485. B sHepronesaBucuMOit
namsatd MK XxpaHsTcs peiko nu3MeHseMble TapaMeTphl cueTdrKa (TapuHbIe paclucaHusl, JOKaJIbHbBIN axpec,
KaJMOpOBOYHBIE KOI(P(PUIMEHTHI, BEIMYMHA KOPPEKIMHA YacOB pPeabHOro BpeMeHH-(TaiiMepa/KaneHnaps) u
T.I.) ¥ HUKOTJIa HE U3MEHsIeMbIe MapaMeTphl CUeTUrKa (3aBOJICKONH HOMEp, TUII CYETIHKA);

—  OCHOBHOE IIepelarolee YCTPOMCTBO (BBIXOJ METPOJIOTHYECKUX HMITYJAbCOB TENEeMETPUH) —
ceeroauon «TM» (HL1) u ontpon (DA9), BEIXOA KOTOPOTo BhIBEIEH Ha KIEMMHUKH KOHTaKTHOW TUIATHI;

—  WHAMKATOp , SABJLSIIOIIMKCSA YACThIO CYETHOTO MEXaHU3Ma — YKUAKOKPUCTAIIMUECKUH IucIeit
(HG1), Ha xoTopoM MHOUIHPYETCs HOMep Tapuda U Tekyuiee nmorpediaeHue mo sroMy Tapudy B kBTxuac ¢
auckperHocteio 0,1 xkBT*4, a Takke HoMmep Tapuda M morpedieHue Ha 1 4yUCIO MO 3TOMY Tapudy c
JauckpeTHocThio 1 kBT*4, kpome Toro, Ha JKKU moxeT OBbITh BBIBEJEHO CyMMapHOE MOTpeOJieHHe, JaTa |
Bpems. Ctpoka meBpoHOB (V-00pa3HBIX ykaszareneil) yka3blBaeT ACUCTBYIOIIMK Tapu( U HHIULIUPYESMBbIH
napamerp. UaankaTop yyBcTBUTENbHOCTH U camoxofa (MYC) — kpaiiHuii eBblil IEBPOH MUTAET C IIEPUOIOM
MOCTYIUIEHUSI HUMIIYJIbCOB C W3MEPUTENsl MOLIHOCTH M TpeaHa3HadeH misl cioyxkeOHbix meneir. JKKU
yrnpasisiercs: KoHTpoiepom KK,

—  DHEProHE3aBUCHMOE PEHporpaMMHUpyeMOe 3allOMHHAIONIEe YCTPONUCTBO, SBISIOIIEECS YACThIO
CUETHOrO MEXaHH3Ma, - MHKPOCXEMa HAMSTH C O4eHb GOJIBIIHM KOJIMYECTBOM IMKIOB 3amucH (okono 10 ...
10'%), ManeIM BpeMeHeM 3aIiCH M 3HAYMTEILHBIM CPOKOM XpaHeHust mHpopmaruu. B I3V xpamsrcs Bce
MOKA3aHUs CYETUHKA, )KYPHAIIBI IOTPEOJICHHs 1 IIepEeMEeHHbIE TPOrPaMMBl;

—  JONOJHUTENbHOE Iepenaroliee YCTPOHCTBO — MepeAaTudK pajuoKaHana ¢ pabodeill yacToToi
433,92 MI'u, momHocTbio He 6osiee 10 MBT, ¢ wacToTHON MaHUyNIAIIKEH;

—  JONOJHUTENbHOE Mepefatolee yCTPOUCTBO - rallbBAHUYECKU pa3Bsi3aHHBINA nHTepdeiic RS-485;

—  HWCTOYHHK IHTaHMA, 00eCIeYnBaONMMii paboTy cueTynka B AMana3oHe HampsokeHuid ot 90 1o
380B gt cuerunkoB CTOB-04H u ot 60 1o 240 B s cuerunkoB CTOb-03H nepemenHoro Toka yactots! 50
I'n u umeromuit ynpasnsiemblil crabunuzatop 5 B miis ycrpanenus tupucropHoro s dekra;

— 4Yacel pealbHOr0 BPEMEHHM, COAepXallde TeKyllhue JaTy W Bpems, padoTamoouige ot
PE3UIEHTHOTO HWCTOYHWKA MUTAHUS WIW, MPU OTCYTCTBUM HANPSDKEHUS CETH, OT JIUTHEBOrO DSJEMEHTa
MTUTaHUSL.
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2.4.3.2 Tlpuniwn pabots! m3meputens-kouTpoiiepa UKC11.2 u ero y3i108.

Konrponnep MKC11.2 umeer 2 wnm 3 kaHana M3MepeHUs MOIIHOCTH. M3MepeHHe MOIIHOCTH
KaXI0ro kKaHana ocymectBisiercss Mukpocxemoit tuna ADE7755ARS, kotopas BkitodaeT B ceOsl yCHIUTEIH
KaHAJIOB TOKAa M HampsbKeHus, JBa genpra-curma ALl uw  crmenuanu3supoBaHHBI — BBIYHCIUTEND,
OCYIIECTBIISIONINNA TEPEMHOKEHUE PE3YIbTaTOB U3MEPEHUs TOKA U HaNpshKeHUs. BXoAHBIM cUrHalIoM KaHasa
TOKa SIBIIIETCS HANpsDKEHHe, CHUMaeMoe ¢ TpaHcopMaTopa TOKa, BKIIOYEHHOTO B (Da3HYIO LIeNb HArPy3KH.
BX0JHBIM CHTHAJIOM KaHajla HaMpsDKEHUS SIBIISIETCS HAPSDKEHUE C IEeUTENs], BKIIOUYEHHOTO MEXY JIMHUAMU
COOTBETCTBYIOIIEH (a3bl U HYJIS CeTH. BBIXOJHBIM CUTHAIOM MUKpPOCXeMbI sBIsitoTcs umnynbesl CF (BUTM),
4yacToTa CIJIEIOBAaHUS KOTOPBIX IIPOMOPIIMOHANbHA MOIIHOCTH. MHKpocxeMa 3amporpaMMHUpoOBaHa Ha
MHHUMAaJIbHOE YCUJIEHHE B TOKOBOM KaHajlé M MaKCHMaJbHYIO YaCTOTY BBIXOJHBIX MMIyJIbcoB. IluTtanue
MHUKPOCXEMBI TOJAaeTcsi C YIpaBisieMoro cradwim3aTopa A4 W KOHTPOIUPYETCS MHUKPOKOHTPOILIEPOM
nocpenctsoM curtana ERR na yposre 4,75 B. Ilpu cHikeHUM NUTaHUS U3MEPUTEIBHOW MUKPOCXEMBI HIKE
3TOTO YpPOBHS, YTO MOXKET MPOMCXOIUTHh M3-3a BO3ACHCTBHA MOIIHBIX MMITYJIBCHBIX TIOMEX B 3JIEKTPOCETH,
MHUKPOKOHTPOJIJIEP KPAaTKOBPEMEHHO (Ha HECKOJBKO JECSATKOB MC) BBIKJIFOYAET W 3aTE€M BKIIOYAeT MHUTaHHE
M3MEpPUTENbHON MHUKpocxeMmbl mnopauyedl curHana VDDA OFF, mnpenorBpamas 3aBUCaHME H3MEPUTEINS
CYETYHKA.

Ilepecuer BUTM u d¢opmupoBanue HWTM ocymiecTBiaseTcss MHUKPOKOHTPOJUIEPOM — THIIA
ATMega8515. Umnynecet CF ¢ BbixomoB DAL...3 uepe3 dopmupoBarenu DDI1 mocTymaioT Ha BXOA
INTO...INT2, meTposoruiueckue UMIyIbChl TeaeMeTpun hopmupyrorcs Ha Beixoge PD5S (:11) u moctymatot
Ha cBetoguoa HL1 u ocHOBHOE miepenatomiee ycTpoiictBo DA9.

CunxpoHusanusi paboThl MHUKPOKOHTPOJUIEpA OCYIIECTBISETCS OT BHYTPEHHETO KBaplLEBOIO
TaKTOBOr0 reHepaTopa yacroroi 8§ MI'n. IIporpamMmmupoBaHie MUKPOKOHTPOJJIEPA OCYIIECTBIISIETCS B COCTaBe
miatel yepe3 BoiBoJbI PB4...PB7, koTopsle BeiBerieHb! Ha pazbeM «SPD» tuma IDC-10.

VYnpasnenne nHaukaimed Ha XKW ocymectsisiercss depe3s kontposuep JKKW tuma HT1621B
(DD4), comepxammuit O3Y 32x4 6ut u ¢dopmupoBatens HampspkeHuss g JKKM. Komanabl u naHHbIE
nepearTcst B mocienoBaresibHoM Buze nmo auHud D LCD, cuHxpoHu3anus NaHHBIX MO MOJOKUTEIbHOMY
¢ponty curnania WR_LCD, nauyano nakera mo oTrpunatenbHoMy ¢ponty curtana CS_LCD. Hampsokenue
nutanust JKKU ycranaBiauBaercs A1 ogydeHUs MakCUMaJIbHON KOHTPACTHOCTH pe3ucTopoMm R74.

Pagnonepenatunk A3 ympasisiercs curHainoMm /RK, BkimowarommM nuTaHue Ha IepelaTdiuke, H
curHasioM TX, ¢hopMUPYIOIINM MaKeT TaHHBIX.

Yacel pealpHOro BpEMEHH BBINOJIHEHBI Ha MukpocxemMe M41T56M6 ¢upmbr STMicroelectronics,
o0ecneunBarolieil HU3Koe MoTpediieHne oT OaTaper U BHICOKYIO CTaOMIIBHOCTh CYTOUYHOTO X0/a 4acoB 3a CUET
IU(pPOBOI KOPPEKIIMK CYTOYHOTO XO7a.

Yacel pealbHOrO BPEMEHH HMMEIOT PE3EpPBHOE IMHUTAaHUE OT JIMTHEBOI'O rajbBaHUYECKOTO 3JIEMEHTA
tuna CR2032, obecreunBaromero SHepreTHUecKyl0 aBTOHOMHOCTb NPH OTCYTCTBHHM CETEBOrO NUTAHUS B
TeuyeHue 6 Mec.

Pagnonepenartunk [TUM-01 (cMm cxemy anextpudeckyro npuHimnuansHyto BHKJIL.426429.00123)
BBITIOJIHEH B BU/IE OT/EIBHOTO MO YISl U UMEET CIEAYIOIINE XapaKTePUCTHKH:

— Breixognas morgHocTs He 6oiee 10 MBT;

— Yacrora 433,92+0,02 MI';

— JIBoitHas neuanus yactoTsl ot 10 go 14 I,

[Nepenatuunk BKiIrOUaercs curaaioMm /RK oT MukpokoHTposiepa, u Mogynupyercs curHaaom TX.

Unrepdeiic RS-485 ranpBaHnuecku pasBsi3aH OT cxeMbl cuerunka ontpoHamMu DA10, DA11, DAS,
DA7. Ilutanue unrepdeiica TpoU3BOAUTCS OT BHEIIHETO MO OTHOIICHWIO K CYETYHUKY MCTOYHHMKA MHUTAHHS
HanpsbkeHueM 9...15 B.

HcTouyHnK MHUTaHUS CUETYMKA BBIIOJHEH IO CXeMe€ OOpaTHOXOJOBOTO  HMMITYJIbCHOTO
npeoOpazoBarenst Ha Mukpocxeme A2, tpanchopmarope T1. HampsokeHne oT ceTeBbIX (a3 BBIIPAMISIETCS
auonamu VDI1...VD3,.punerpyercs xongencatopom C33 (okono 310 B). Pesucropom R67 mpousBomurcs
MOJICTPOIKA BBIXOAHOTO HampshKeHHsi mpeoOpasosatens B mpenenax 10...11 B. Mcroynuk nmutaHus umeet
uenp 3amuThl oT nepeHanpsokenus (VT1, R64, VRS), BkiroueHHON 0 cxeMe HCTOKOBOro nosropurens. [Ipu
MepeHanpsbKeHNd B CETH HamNpsbKeHue Ha mpeoOpasoBaTene He npesbimaet 330 B.

Munumansnoe ¢aszHoe (iuneitHoe ansgs CTOB-03H) HampshbkeHue, TP KOTOPOM  CUETYHK
¢ynkuuonupyet, okono 60 B (ad¢d.). MakcumansHOe HampsbKeHHE, KOTOPOE BBIISPIKHUBACT UIMTEIHHOE
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BpeMsi cueTyuk 0Oe3 moBpexxaeHud, coctaBisier 380 B (add.). Merponoruueckue mnapamerpbl Opu
MaKCHUMaJIbHOM HANpPsDKEHUH HE TapaHTUPYIOTCA.

HcTouyHNK MUTaHUS CONEPIKUT TaKKe CTaOMIM3aTOp MUTaHUS JOrMKH Ha DAS, ympaBiseMblid
crabum3aTop Ha A4, HCTOYHUK OMOPHOrO HampsbkeHus Ha Al W nenb (GOpMHPOBaHMS CHUTHANA OTCYTCTBUS
HaNpsKEHUS CETH.

2.4.3.3 AnroputM pabotel MukpokoHnTpoiiepa UKC11.2.

[Ipu nogade nuTaHUs Ha CUETUYMK MTPOU3BOAMUTCS 3a/iep>KKa Ha 2 C JJIs1 YCTAHOBJIEHUS HOPMAJIBHOT'O
pabouero pexxuma paboThl MpeoOpa3oBaTeNs, 3aTeM IMPOUCXOIUT BOCCTAHOBIEHHE COAEPKUMOTO CUETYHUKOB
MOTpeOJIeHHUsT U3 PHEPrOHE3aBUCHM OU TTAMATH, CYUTHIBAHHE PEATbHOTO BPEMEHH U3 YaCOB PEaIbHOT'0 BPEMEHH
(Taifimepa/kaneHnaps), onpenesieHne TeKyIero Tapuda 1 TeKyIeld CTpoKHy KypHaja MoKa3aHUi.

BriBox nHpOpMany HaYMHACTCS ¢ MHANKALMY BEPCUU IporpamMMebl B hopmare
«I1 X.XX», roe X.XX — HOMep BepcuH, Aajee cleayeT BRIBOJ 3aBOJICKOro HoMepa cyeT4ynka B opmate «H
XXXXXX», rae XXXXXX —3aB0oICKON HOMEP CUETUHKA, JaJIee B 3AaBUCUMOCTH OT YCTAaHOBJIEHHOIO peXUMa
WHIUKAOUM U Tapu(OB TPOUCXOIUT BBIBOJ TEKYIIMX CUETYMKOB IMOTPEONECHUS MO KaxaoMy Tapudy u
noTpeOJieHHsT Ha MepBOE YUCIIO TEKYLIero Mecslla, CyMMapHOro moTpedJjieHus mo BceM Tapudam, a Takke
BBIBOJl JaThl W BpeMeHu. Homep Bepcuu M 3aBOJCKOM HOMeEp CYETYMKA HHAMLUPYIOTCS TOJBKO IMpH
BKJIFOYEHHH CUETUMKA, OCTaJIbHbIE NTapaMeTphl, YCTAHOBJIEHHBIE TPH MHULHATU3AINHA CYETYHKA, TIOBTOPSIOTCA
LUKJIMYECKH, BpeMsl MHAMKALMK Kakaoro mapaMerpa cocrasisieT 10 cexkyna. MHaunypyemsle mapamerpsl
COMPOBOXKAAIOTCS COOTBETCTBYIONIMME 1ieBpoHaMu «JIATA», «BPEMS», «xBtxuacy, «Ha 1 uucno m-nay,
HOMEp WHAMIUPYEMOro Tapuda yKazblBaeTCs B KpailHeM JIEBOM pa3psle MHAMKATOpa, a ACHCTBYIOMIMN B
JaHHOE BpeMs Tapu( MOKa3bIBaeTCs ONHMM M3 TpexX MIeBpoHOB «/leiicTByrommii Tapud». [lpu pabdore B
onHOTapUPHOM pexuMe Homep Tapuda He yKaspIBaeTcs, IIeBpOHBI «JleficTByromuii Tapud» He
uHIUupyoTes. CHeTdyuku NOoTpebieHus Ha 1 YMCIio TeKyIIero Mecsila MMEIT AUCKPEeTHOCTh 1 kBtxuac,
octainbHbie — 0,1 kBTxuac.

VYuer norpeblieHHss HAYMHACTCA Cpa3y IMOCie BKIFOUEHHS CUETUYMKA U MPOU3BOAUTCSA YK€ BO BpeMs
nHaukauu sepcuu [10.

NMnynbebl ¢ BBIX0/1a M3MEPHUTENbHON MUKPOCXEMBI KaXKJ0ro KaHaja cuuratorcs nporpammoit MK ¢
kodpduueHTaMu  AeJeHUs, ONpeleNieHHBIMH NP  KalMOpOBKE CUETYMKA M XpaHAIUMCS B
SHEProHe3aBUCUMOM NMaMsITH MUKPOKOHTPOJIIEPA.

Brmouenne/Boikimouenue mespona «MYCy» npoucxonut ¢ yacroroit BUTM, nenennoit Ha 2 u s
ofecrieueHus] BU3yanu3alMd (QOPMUPYIOTCA MO IMTEeNbHOCTH. Mmuranme meBpoHa «MYC» mo3Bomser
COKpaTHUTh BpeMsI KOHTPOJIS YyBCTBUTEILHOCTH U CaMOX0/ia (MaJlble U CBEpXMaJble TOKH).

[lepenada naHHBIX MO paguOKaHAIy MPOUCXOOUT Ha ckopoctd 4800 Oon, AMMTENHLHOCTh MaKeTa
JaHHBIX (24 Oaiit) 220 Mc, TeHepaTop IMCEeBAOCTY4YaiiHOro Koaa umeeT 128 OKOH, MHHUMAJbHBIH MEpUOJ
nepenaun 0,25 ¢, MakcumanbHbl nepuon nepenaun 31 c. Ilepenayda ocymiecTBisieTcsl B IMKINYECKOM KOJIE C
WCIpaBlIeHHNEeM OLIMOOK P MPHEME.

2.4.3.4 YcrpoiictBo u pabora usmepureia-kourpomiepa UKC11.2.

Ucrounnk mnuTaHus coOpaH MO CXeMe HMITYJIbCHOTO OOpaTHOXOJOBOTrO IMpeoOpa3oBaTels Ha
mukpocxeme A2 (TOP221), tpanchopmartope T1, mmomax VDI1...VD4, VD6, VDS, npoccene L4,
koHneHcatopax C35, C33, Bapucrope VR4. CereBoe Hanpsukenue ot paz A, B, C BeimpsamisieTcs [uogaMmu
VDI1...VD3 u ¢unstpyercs unemnoukoit R70C33. Hampsokenue Ha konzeHcaTope C33 mMeer BENUYUHY
310...350 B, B 3aBUCUMOCTH OT KOJIMYECTBa AHCTBYIOMUX (ha3. Mukpocxema A2 BrIpaOaThIBaeT UMITYJIbCH B
nepBuuHOi 06MoTke T1. UMmynscHOe HanmpsbKkeHHe MepBUYHOM 00MOTKH I, orpanmyenHoe Bapuctopom VR4,
TpaHchopMupyeTcs B HampspbkeHue oOMoTku II, koropas BbIMONHSAET (GYHKUUH IENd OTPULATENbHOU
00paTHOH CBSI3M U OJHOBPEMEHHO Lienu nutanus A2 (okoio 5 B) uepes ¢punptpyromyto nens R66R67C40.
Oo6mortka III sBnsieTcss BRIXOAHOH, ee TOK uepe3 auon VDS mocrymaer Ha Bxofpl crabuinzatopoB A4, DAS.
Konpencatopsr C34, C35, C37 ¢unstpytor Hampsbkenue nmo BU u cereBoii nynbcanuu. [logctpoedHbrii
pesucrop R67 mo3Bossier perynmupoBarh BEIXOAHOE HANPsDKEHUE Mpeo0pa3oBaTelss B HEOOXOJUMBIX Tpeaesax.
[Ipu nHacTpoiike 3TO0 HampspkeHHe ycTaHaBiuBaeTcs paBHbeM 10...10,5 B. Crabwimsaropsr A4, DAS
BbIpa0aTHIBAIOT TIOCTOSIHHBIE HampspbkeHust 5 B15% mns muranus usMepuTeneil ¥ MCTOYHHMKA OIOPHOTO
HanpspkeHus Al 1 nuTanus TUGPOBBIX MUKPOCXEM IIJIATHL.

Henouka VD10, R87, C54 mpencraBiser coboii ManomourHbii ucrounuk 10..12 B ¢ manbm
BpeMeHeM BhIKTIoueHus. [Ipu oTKiIoueHnN cueTurka u3 cetu KoHjeHcarop C54 ObIcTpo paspsbkaercs dyepes
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R87 u uepe3 crabunutpon VD11 momaer nepenaj Ha BXOA KOMIIapaTopa MUKpoKOHTpoiutepa 3a 20...40 mc 1o
MOMEHTA CHIDKEHHS MHUTaHHS MHUKPOKOHTpOJUIepa. OTO MO3BOJSIET NpOrpaMMme cyeTdrka 3a)UKCUpOBaTh
MOMEHT CHATHS MUTAHUS CO CYETYHKA U BBIIOJHUTH PSJ ONepanuil Mo MapKoBKe NPOrpaMMbl (COXpaHEHUe B
[13Y HEeKOTOpbIX AaHHBIX U T.II.).

Ha snemenrtax VT1, R64, VRS cobOpaHa cxema 3alllUTHI CYETYMKA OT AJTUTEIbHBIX TIepeHanpsKeHUu
(cxema UCTOKOBOTO MTOBTOPHUTENS C orpaHudeHreM). Koraa cuiioBast ceTh mMeeT HampsbkeHune He Boimie 235 B,
HaInpsDKEHHeE Ha BBIXOJE CXeMbl 3aliuThl (Ha uctoke VT1) moBTOpseT BXOJHOE MYyNbCUPYIOIEe HANpsKEHHE.
[Ipy HOBBIIEHHOM HAMPSHKEHUH XOTA Obl OAHOW (a3bl (YTO MOXKET CIYYUTHCS NMPU OOpBIBE HEWUTpaH)
Bapuctop VRS orpannumBaer HampsbkeHue Ha 3atBope VT1 Ha yposre 330...350 B, u, coorBeTcTBEHHO,
HampsKEHHE Ha MCTOKE Ha MPEBBINIACT HANPSKEHUE OrpaHUYCHMS.

Kongnencaroper C57...C59 cnyxar nns AOMONHUTEIBHOW (QHUIBTpALMM MOMEX, MPOHUKAIOIINX B
CHJIOBYIO CETh TP padOTe HCTOYHUKA IIUTAHMS, MUKPOIIPOIleccopa, Ipeodpa3oBaTelieil U paauonepesaTyuka.

[IpeoOpazoBarenu MomHOcTh-4acTota DA1...DA3 dopmupyoT mo xaxiod (aze HMIyJIbCHBIE
MOCIEI0BAaTeNIbHOCTH, YacToTa KOTOPHIX MPOMOPLUUOHAIFHA MOIIHOCTH, TOTpPeOIsIeMoil Harpy3Kou
coorBercTBytomel (aszpl. Kaxapiii kaHanm mpeoOpasoBareis ocHoBaH Ha Mukpocxeme ADE7755ARS. Ha
Bxoabel V1P, VIN mnopmaercs uepe3 anTuanaii3uuroBeiii ¢unbtp R40C16 u R43C17 HanpspkeHue oT
pa3zeneHHod Harpy3ku TpaHcpopmaropa Toka TAl (cM. cxeMy DOJEKTPUYECKYI0 COEAMHEHHH
BHKJ1.411152.01424). Pasznenennass Harpy3ka TpeOyeTcs Uil MpPaBHIBHOIO () YHKIMOHHUPOBAHHUS
mukpocxembl DAl. Hampsbkenus na Bxomax V1P, VIN mnporuBodasusl. HanpspkeHue cetu menmurtcs
nemutenieM R1R2R7R8-R37 B 600 pa3 (B 300 pa3 ans cuerunkoB cepuu CTOB-03H) u nonaercs Ha Bxox V2P
MuKpocxeMbl DA1. OTu HanpspkeHHus UMEIOT BEIMYUHY JoJ1ei BoabTa. OHU MEpEMHOXKAI0TCSI MUKPOCXEMOU U
MOCIEHSSI BEIpabaThIBaeT UMITYNIbCHbIE cuTHANIBI BUTM. JInnuTensHOCTh MMITYIIBCOB ITOCTOSIHHA U COCTABIISIET
okoio 18 mc. Ha mumkpocxembl mpeoOpaszoBarenell MOAAETCS Takke OMOpPHOE HampsbkeHue 2,5 B or
BBICOKOCTaOMIILHOT'O MICTOYHHKA OTMIOPHOTO HAIPsKEeHUs1, coOpaHHOro Ha Mukpocxeme Al (tuma AD780).

Yachl peanbHOrO BPEMEHH BBINOJIHEHB! Ha MuKpocxeme DD3 (M41T56M6), umeromyto muny I°C u
Bx0ox OatapeiiHoro mnuTaHus. Yacrora craOmimsupyercss KBapueBbIM pe3oHatopom ZQ3. C BeiBoga 7
CHUMAIOTCSI UMITYNbCHI YacToTol 512 I'1y, ncronbp3yemsbie At KaTuOpOBKHU YacoB.

Kunkoxpucrammmueckuit nuaaukarop (KKW) HG1 ¢ xonrpomiepom JKKHW (DD4) ucnons3yroTcs
JUISl BBIBOJA BU3yanbHOU 1MdpoBoii U kBasurpaduaeckoit nHpopmanmu. JKKM nmeer 8 BocbMHCErMEHTHBIX
3HAaKOMECT (BKJIIOUas IeUUMAIbHYIO TOUKY) U 8 ykaszarenel (meBpoHoB). [1leBpoHBI yKa3pIBalOT Ha MapaMerp,
BBIBOJIMMBIN B 1aHHBIM MoMeHT Ha JKKI. Ha3anus mapameTpoB pa3MelieHbl Ha MIWIbANKE CUETIUKA.

Unrepdeiic cuerunka comepXuT mpreMornepeaaTyuk kanaima RS-485 Ha muxpocxeme ADMA485 u
JononHuTensHO K HeMy UM-paaunonepenatumk A3 s Bapuanta «P» cuerumka. Kanam RS-485 umeer
onrTopasBa3Ky Ha ontorpansuctopax Tuna H11A817 (DA7, DAS, DA10). 1ns mOBBIIEHUS] CKOPOCTH 0OMEHa
onrtorpanzuctop DA10 nmeer ycunurens-uaBeprop VT2, onrorpansuctop DAS HarpyxeH Ha MOBTOpUTENb
VT4. Ilurtaercst y3en uepe3 craHaapTHbIA crabunmzatop DA12 ot maructpanu RS-485. Jlunum Marucrpanu
3allUIIEHbl OT nepeHanpspkeHus paspsiaaukaMu EM90X Ha 90 B u 3amurHeiMu auonamu SAI15A na 15 B n
SAS5.0CA Ha 5 B. Maructpans noakmouaercs k uensim A (TR+) u B (TR-), nuranune nogaercs no nensm U u
G. IIpenenpHbIE 3HAUEHUST MTUTAHUSA MarucTpainu — ot 8 no 15 B.

Ha ontpone DA11 cobpaH AaT4MK HaTMYKMA MarucTpajid — KOTrJa uMeeTcd nuraHue Maructpanu U,
BbIpabatbiBaercst curHal WRD=0, curHaimm3upyromnuii nmpomeccopy 0 HeoOXOIUMOCTH OJOKHPOBaTh paboTy
pazuornepenaTdrka (11 BapuaHTa cdeTdrka «Py).

Y3enm 0CHOBHOT'O MEKPENAI0IIero yCTPOMCTBA BRITIOTHEH C ONTOPA3BA3KONH OCHOBHOU TEIEMETPUU HA
sanementax DA9 u VT3, BxmodeHHbix 1mo cxeme Jlapmuurrona. uon VD9 3ammmaer or BBIOPOCOB
HaNpsKEHUS OTPULIATENbHOM MOJIIPHOCTH.

KonTpomnnep cuerunka ocHOBaH Ha MUKpokoHTpoiuiepe ATMega8515, paboTtaromero Ha 9acTote 8
MI'n. AnmmapatHslid cOpoc o muTaHuio npousBoauT Mukpocxema DA6 (KP11CI142) no ypoBHIO nuTaHus 4,2
B. NMmynbcbl BBICOKOYACTOTHOW TEIIEMETPUU OT U3MepuTelniell uepe3 (opmupoBarenu-uHBepTopsl DDI15
MOCTYMAIOT Ha BXOABI allapaTHBIX MPephIBaHUK MUKPOKOHTPOJUIEpA JIsl YCKOPEHUS 00pabOTKH TEIeMETPHH.
Ha Bxompl kommapatopa (BeIBOIbI 42, 43) mocTymaer HampshDKEHHWE C JaT4hKa CHATHUS CETH M OMOPHOE
HampspkeHue +2,5 B or crabummsatopa u3Meputeneidl  (mopor cpalaThIBaHHMs — KOMIIapaTopa).
MUKpPOKOHTpOJUIEp BbIpabaThiBaeT cUrHabl oOMeHa 1o muHe [2C g cBs3u ¢ YacaMu peasbHOro BpeMEeHH |
M3V, curnanel nepenaun gaHHeix Ha koHTpoiuiep XKKM — CS LCD (taktuposanue), WR_LCD (curnan
3amucu), D LCD (mannble), curnanel uatepdeiicHoro oomena (TX, RX) u nampaBnenus nanaeix DIR485
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(BBICOKHI ypOBEHb COOTBETCTBYET mepenaue), curHan tenemerpun TMI. Kpome Toro, mmerorcs BBIBOJ
ympasnenuss CALIBR (CAL), HU3KUI ypOoBEHb COOTBETCTBYET PEKUMY KATUOPOBKU CUETUHKA, TPU KOTOPOM
paspelieHa 3amuch JAaHHBIX B IOCTOSHHYIO MaMSITh MHUKPOKOHTpoJiepa (HOMEp CUeTYMKa, KOPPEKTHPOBKa
4acoB, KalMOpOBOYHBIE KOI(M(GHUIMEHTHI), STOT BBIBOA HCIOJB3YeTCSl IPU YCTAHOBKE MapaMeTpoB U
KaJHMOPOBKE CUETUHKA.

[IporpammupoBaHre MUKpOKOHTpoOJUIepa — BHyTpucxeMHoe o muHe SPI. JIuHuy muHb! BEIBECHBI
Ha pa3beM nporpammupoBanus «SPI». IIporpamMmupoBanue mpousBoautrcs nporpammaropamu Tuma ACI,
AC2, PicProg wiuM COBMECTHMBIMH, IMO3BOJSIIOIIMMH OINEPUPOBaTh CO CIyKeOHbIMH (raxkamu MK u
HMMEIOIIMMH BO3MOKHOCTh Pa3/ielbHO 3aIMCBhIBATh NaMsTh NporpamMm 1 BHyTpeHHee PII3Y MK.

— Wsmepurens- koutpomiep MKC11.2 yuuteiBaerT notpebiieHne Mo Kaxaon (aze CHIOBOH CeTH, OITOMY

H3MEpUTENh UMEET TPU HE3aBUCHMBIX KaHalla IpeoOpa3oBaHus, UMEIOLIHe OOIIMe IIMHBI TUTaHHs, OTIOPHOTO

HampsDKEHUST M TOCIEeNOBATENbHO BKIIOYEHHYIO JIMHHAIO CHHXpOHHM3auuH. [IporpamMma cuerdnka

MIOJICYUTHIBAET UMITYJIBCHI TEIEMETPUN OT U3MEpPUTENe OTAeNbHBIMH MPOrPAMMHBIMHU CUETYUKAMH U ACTHUT

YacTOThl TeJeMETPUH Ha 4YHUCIa, Ha3blBaeMble KaJuOpOBOYHBIMU Kod(duurueHtamu. KamnOpoBouHble

K03 PUIIMEHTHI Pa3IMYHbI JI1 PA3HBIX KAHAJIOB U ONPEENISIOTCS B POLecce KaTuOpOBKH 110 (hopMmye:
CALnR = round [-749 x IT]

-rae [1 — morpemHocTs B JOISX €AMHULIBI CO 3HAKOM IO KaHAIY N, HOJy4YeHHast Ha KaIMOPOBOYHOM
crerae (Hampumep, [1= -0,15 npu nmorpemnoctu kaHana -15%). B pesynprare neneHus moiay4aeTcs Mepuos
TEJIEMETPHH, COOTBETCTBYIOIIMI K03 dunnenty mpeodpazoBanus cuetunka A = 4000 umn/kBrxuac. 3arem
IporpaMma BEIYHCIIIET CyMMapHBIH NepUO TeIEMETPUH 110 TPEM KaHajlaM U BhIJAET €ro Ha BBIXOJ CUETYHKA
(curman TMI). Yuer ko3(pPHULUHEHTOB MOIIHOCTH NPOU3BOAUTCSA AamMapaTHO H3MEPHUTEISIMHU. TuroBoe
3HAaYeHHE MOTPEIIHOCTH KaHAJOB TIocie KanuOpoBku He Oornee +0,2%, TUMOBOE 3HAYEHHE CYMMAapHOM
norpemrHocty He Xyxe £0,4%, mpu cos ¢ = 20,5 e xyxe £0,5%.

Pagnonepenatunk ¢ 4acToTHOM Mopmynmsauueil padoraer Ha uactote 433,92 MI'n u ympaBisiercs
curHasioM RK=0 — uepe3 kmou VTS nopaercs nuranue nepenarduka. Moayssiiusi IpoU3BOJUTCS CUTHAJIOM
TX (BbIXOA MEpeaaTurKa MoCeI0BaTEIbHOTO KaHaJla MUKPOIIPOLIECCOPa).

Hesuanus coctapmnsier £ (5-7) k[ '11 (BbICOKHI ypOBEHb Ha BX0OJie MOJY/ISIIMU COOTBETCTBYET BEpXHEH
yacrote 433,925 MI'1, Huskuii — wactore 433,915 MI'1). MomtHocTs, MoBOAMMAs K aHTeHHE — He Oonee 10
MBT. BriroueHune Hecyield mpou3BoJUTCs HU3KUM ypoBHeM curHaia RK (BpeMs roToBHOCTH He Ooiiee 5 Mc),
nomaBaeMoro Ha kmou VTS, xoropsiii ¢opmupyeT BbicOkmid moTteHIman Ha Bxoxe SLEEP mepenarumka.
Ckopocth mepenauu gaHHbX coctaBisier 4800 Oom. [lanHbie mepeparoTcs makeramMu. B Hawane makera
nepesaercs MIIOT-CUTHAJ B BUE MEaHJipa, He MeHee 16 meprooB, Al CHHXPOHU3AUM IpUEMHHKA. 3aTeM
mepenaeTcs CrapToBoe cioBo (2 OaiiTa) Ui OTMO3HABAHUS TUIIA YCTPOKCTBA, Aajiee mepeaaeTcs KOAUPOBaHHAS
noMexo3aluineHHas nHopmanus o NoTpedjeHur. B makeT NaHHBIX BKIIOYEHBL: MOTpeOJieHHE MO TpeM
Tapudam, OKazaHUsS Ha MEPBOE YMCIO TEKYIIEro Mecsilia Mo TpeM Tapudam, MMOoKa3zaHUs NaThl U BPEMEHH
CUeTYHKa, CTaTyC CcUeTYMKa. B KOHIle MOCBUIKHM Mepenaercss LUUKINYecKas KOHTPOJbHas cymMMa. AHTEHHa
TepeaTyuKa U3roTOBJICHA B BUJIE YETBEPTHBOIHOBOrO WITHIPS (AnuHa 170 MM), cOrHYTOTO B BHJie OYKBBI «I'»
JUIS pa3MeIleHHs B KOPIyCe CUETUHKA.

Bce BHemHue HenM CYETYMKA, UMEIOT 3allUTy OT MEepeHANpsHKEHUH W OpPOCKOB HAMpPSHKEHUST —
Pa3psAIHMKY, ClIeIHajIbHbIE 3alIMTHBIE TMOABI U BAPUCTOPBHI.

OcHOBHOE Niepeaoliee YCTpOUCTBO CUETUMKA — ONTHUYECKU Pa3BA3aHHBIN TeIeMeTpHUYECKU BbIXO/
ofecreunBaeT CUTHaJl Ha Harpyske, MOJKIIOUEHHON K MOJOXKHTEIbHOMY TIOJIOCY BHEIIHEro HCTOYHHKA

nuTaHus 10 24 B ¥ uMeeT B 3aKpBITOM COCTOSHUU COMpoTUBIeHHe He MeHee S0 KOM, B OTKpBITOM — He OoJiee
200 Om.
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2.4.3.5 KamOpoBka cueTdrKa.

KammOpoBka cueTymka OCYIECTBISIETCS HAa aBTOMATH3MPOBAaHHOM pabdodeM MecCTe, comepKalleMm
STaNoOHHbIN cuerunk knacca 0,1 ¢ mocrosuuoit 3 600 000 umn/kBt-uac, Hanpumep, Tuna 1[26806. Tlepen
KaJHUOpOBKOW B MHKPOKOHTPOJUIEp CUETYMKA 3aHOCHTCS paboyas NporpamMma, coiepkaiias HCXOJHBIC
KaquOpoBouHble KO3 duuuentsl, paBHeie 350. K pasbeMy mnporpaMMHUpOBaHUs 3JIEKTPOHHOrO OJOKa
CUeTYHKa MOAKIII0YaeTcs Kabelb, o KOTOpoMy Ha cdeTdrk noctymnaer curHai « KAJIMBPOBKA.

Ha xanuOpyeMslii CHeTUYMK ¥ STaJOHHBIH CYETYHK MOJAETCS OHA U Ta K€ MOLTHOCTb.

I[Ipu nocrynnennn Ha Bxox «KAJIMBP» konrpomnepa MKCI11.2 HHU3KOTO ypOBHS CUYETUHK
MEPEeXOIUT B PEKUM KaTUOPOBKH, MPH KOTOPOM pa3pellaeTcs 3alUch KaJHOPOBOYHBIX KOI(P(PHUIMEHTOB B
namsate MK. DT0 cmenaHo ansi TOro, 4toObl HENb3s OBLIO NPEAHAMEPEHHO WM CIy4allHO H3MEHUTh
KaJUOPOBKY IIOBEPEHHOTO W OIUIOMOMPOBAaHHOrO cueTynka. KoddQuiueHTb KannOpOBKH BBIYMCISIOTCS
mporpaMMoill KaluOpOBKM Ha OCHOBe cooTHoueHus mepuogoB MTM u Fl stamonHoro cueryuka. OTO
OTHOIIIEHHE ONpPEAETAETCS BHEIIHUM U3MEPUTENIEM.

Koo punuenTs! kaauOpoBKY 3alTUCHIBACTCS B SHEPTOHE3aBUCUMYIO MAaMSITh MUKPOKOHTpPOJIIEpa, Ha
3TOM KaJIMOpOBKa 3aKOHYEHA.

2.4.4 YcrpoiicTBo M paboTa u3MepuTessi — KOHTpoJLiepa cueTuuka MKC12

2.4.4.1. HKCI12 ucnons3yercs B ynpouieHHbIX BapuaHTax cueTynkos CTOb-03H, CTOb-04H. Ot
BapHaHThl HE UMEIOT JOTIOJIHUTEIIBHBIX MepealoIInuX YCTPOUCTB (paauokanana mim uarepdeiica RS-485) u B
HAaUMCHOBAaHUU MX HET OyKBeHHbIX UHIEKcoB P mim K.

2.4.4.2. CocraB uzmepurens —konrpoiuiepa UKC12

B cocrase UKC12 nmetoTcst creayroniie y3ibl: HCTOUHUK MUTaHU, n3Mepureis, MK.

Uctounuk nuranus uMmeer Tpu Beixoga: VDD Hanpsbkenuem +5 B, M5V nampspkenuem —5 B u
NETOFF wnanpstxenviem —15 B. Pa3nenenue Harpy3ok cienaHo yis 0ojiee paBHOMEPHOTO Pacpe/IeeHUs
TOKOB, TaK KaK MCTOYHHK MUTAaHUS COOpaH MO cxeMe C OaJlacTHBIMH KOHAEHCATOpaMH, HMEIoLIeH
OrpaHMYeHHEe 10 TOKaM. B 3aBHCHMOCTH OT HOMHUHAJBHOTO HaNpsDKEHHA CYeTYMKa B KauecTBe Oamacra
UCTIONIB3YIOTCS KOHJEHCATOphl cyMMapHOi eMKocThio 0,66 Mk® Ha a3y ans dasHoro Hanmpsokenus 220 B
unu 1,3 Mx® Ha ¢asy ansa nuHeliHoro HanpsbkeHus 100 B. Muorodasusiii Bemmpsmurens VD5, VD7, VD9,
VD10, VD12, VD13 HarpyxeH Ha mapamerpuueckue cradmnu3aropsl VD6 (ION0XUTENbHOE HANPSHKEHNE
15 B) u VD14 (orpuuatensHoe HampspkeHue —15 B). Hampsokenne +15 B momaercss Ha WHTerpaibHbIN
crabunuzarop DA4, Berpatonuii HanpsbkeHue +5 B. CynepBuzop nutanust DA6 u kimroueBast cxema Ha VT3,
VT4 cnenut 3a ypoBHeM HampsbkeHus VDD, koTopoe siBiseTcs NUTAaHUEM H3MEPUTENbHOM MHUKPOCXEMBbI
DA3. Tlpu nosBiaenun TtupucropHoro 3¢dexkra VDD mnonmxkaercs Huxke 4,2 B u Ha Bbixome DAG6
NosIBJIsIeTCsl HampshkeHue, ommszkoe k DGND (Heiitpans), kotopoe cHumaetr VDD, ycrpaHsas THPUCTOPHBIN
sddekr. [Ipu 3ToM HampsbkeHue Ha BXome DAG BoccTaHABIMBAETCS M KIIFOUEBAas CXeMa CHOBA IOJAET
mutanue DA3. Jluon VF1 ucnonb3yercs kak 3amura oT 0pockoB HampsokeHus VDD Boime 7 B.

Hanpsokenne —15 B yepe3 crabunmuzarop DA7 nonmkaercs 10 —5 B u ucnonb3yercs 1uis TUTAHUS

MK, XKW, I13V.

Cxema m3Mmepurens noctpoeHa Ha MukpocxeMe ADE7752AR, xoropas u3MepsieT MTHOBEHHYIO
MOIIIHOCTh TI0 BceM TpeM ¢a3am u Bbinaer curHan CF, gacrora koToporo mponopuuoHanbHa MTHOBEHHON
MotrHocTH. 1o BXoaM HanpsKeHHUsl UMEIOTCsl Pe3UCTHUBHBIE IETUTENN HAPSKEHUS, JeNsIIIe HallpshKeHNe
CeTH /0 BEIMYMHBI, COOTBETCTBYIOLIEH AMana3oHy BXOJHBIX HamNpsHKEeHUM MHUKpocxeMbl. [Io TOKOBBIM
BXOJaM HUMEIOTCd HHU3KOOMHBIE HArpy3ku TpaHcpopmatopoB Toka (R25R26R31R32 wu t1.4.) m
anTuanaiisuaroseie GuasTpel (R37C10 u T.1). [lo BXomy HeiTpanu Takke crouT nenodka R42C16.
Mukpocxema Takke Beiaer curdai REVR, curnanmsupyrommii 00 n3MeHeHUH HalpaBICHUs] MOLTHOCTH.

Tak kak u3MepuTeIbHAs MUKpocxeMa moiydaer nutanue VDD oT cTabuim3aTopa MmoJoKUTEIbHOTO

(otHOCHUTeNnbHO HelTpamu win AGND) HanpspkeHust, a MK oT crabunmszaropa oTpULATeNTbHOIO HANPSKEHUS
(nanpsixenue —5 B (M5V) saBnsercs mns MK oOmuM npoBomoM), B CXeMy BBEAEHBI CIBUTATENH YPOBHS
CUTHAJIOB Ha crabmiuTpoHax VD2...VD4 ¢ noaTsaruBarimmumMu pe3ucTopaMH.

B mnare MKCI12 npowusBeneHO paszzelieHHe OOMUX IMPOBOJOB PA3JIMYHBIX Y3JIOB. AHamoronas
emisi» (AGND) o0bequnsier o0IIMe MPoBOia U3MEPUTEIBHON YaCTH U COCIUHSIETCS C HEHTPaIbiO CETH B
OIHOM TOYKE, K O3TOM jXEe TOYKE IIOJAKJIIOYEHA CHJIOBAas «3eMJISD» H3MEPUTEIBHOM MHUKPOCXEMBI U
cTadunu3aTopa MoJoKUTENbHOrO HanpsykeHus. Llndposas «3emis» HaXOAWTCA MOA MOTeHuanoM —5 B u ¢
HeUTpajblo HE COEAUHSETCS.
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K mpounm y3mam MKCI2 OTHOCATCS: HMCTOYHHMK CTAaOMIIBHOTO TEPMOKOMIIEHCHUPOBAHHOTO
srajoHHoro HampsbkeHus +2,5 B (DA1) tuna AD780, XKKI co BctpoeHHBIM KoHTpoiuiepoMm Al, T3V nHa
ocHoe DD1 (FM24C04) ¢ xonmuuecTBOM LUKIOB 3amucu 10 10 "4 mmmoit 12C, cxema ¢opmupoBanus
curHana cHatus cetn (VD11R62R64-C38R71), 3a cuer mamoit emkoctu C38 BeipabarbiBaromas
OlepeKAIONIM Tepena] HampsKeHus, QGopMupoBaTedb «xoinogHoro» copoca MK (DAS) u y3en
TeJIEMETpUH. Y3l TeJeMeTpHH MMEeT ABYXIOJSIPHOE MUTAHWE Ui PaBHOMEPHOW HAarpy3KH HCTOYHHKA
TOKaMHU CBETOJUOIOB, ONTOPa3BA3KY C BBIXOJOM Ha cxeme J[apauHIrToHa.

[IporpammupoBanne MK mpousBoautcsi BHyTpucxeMHo nporpammaropom tuma AC1, AC2, PicProg
yepe3s muHy SPI (pazsem XP1). Ilpun mporpammupoBaHMu HCHONb3yeTcss nutanue DC 0T ceTH 4depes
pa3aenuTenbHbIN TpaHcdopMaTop.

2.5 CpeacrBa u3mMepeHusi, HHCTPYMEHT U MPUHAIEKHOCTH

[lepedenr cpencrB u3MepeHHs, HMHCTPYMEHTOB M NPUHAIOKHOCTEH, HEOOXOOUMBIX I
MIPOBEJICHNS PEMOHTA U TIOBEPKU CUETUMKOB, IPUBEJEH B pykoBojacTBe 1o pemonTy BHKJI.411152.014 UP u
Mertoauke noBepku BHKJ1.411152.014 JIN.

2.6 MapkupoBka 1 INIOMOUpPOBaHUeE

2.6.1 MapkupoBKa cyeT4lKa HaHeCeHa Ha MIWJIbANKE CYETYNKA, 3aKPETNIEHHOM Ha KpBIILIKE KOpITyca.

2.6.2 Kprimka xopiyca cyerdyuka mioMOupyeTcsl CBUHLIOBOH MiIoMO0ii ["ocrioBepuTenst B BepXHe
YacTH KpbIKK. Kpeimka KIeMMHOH KOpPOOKH IJIOMOUpYeTcs CBHHLOBOM IIOMOOH 3HEprocObITOBON
opranuzanuy (cM. npuioxenue b).

3 Hcnoab3oBaHUE CUETYUKA

3.1 DxkcniyaTauMoOHHbIE OTPAHUYEHUSI

3.1.1 Tlomaua Ha cueryuk (hazHoro Hampsbkenus 6omnee 380 B nomee 1 MUHYTBI MOXXET IPUBECTH K
BBIXOJy CUETUHKA U3 CTPOSL.

3.1.2 TIporekaHue Toka Oojiee MaKCUMAJIbHOTO (CM. Tabi 1) B TeueHHe AIUTEIbHOI0 BPEMEHH Yepes3
TOKOBYIO II€Tlb CYETYHKA MOKET BbI3BaTh MOATOPAHHE KOHTAKTOB M MEperpeB Kopnyca KIeMMHON KOJNOAKU H
BBIXOJ] CYETYHKA U3 CTPOSL..

3.1.3 CyeT4nKu AOIHKHBI OBITH 3AIIMIIEHBl OT BO3AEHCTBHS MPSIMOTO COJHEYHOI'O M3TYYEHHUS W OT
BO3AEUCTBHS aTMOC(HEPHBIX OCAIKOB.

3.2 IToaroroBka u3aeausi K UCMOJIb30BAHUIO

3.2.1 Mepsbl 6e30maCHOCTH

3.2.1.1 Ilo 3amure 0OCTYKHBAIOIIETO IIePCOHANa CYETYUKH OTHOCATCA K Kiaccy 3amuThl 1.

3.2.1.2 MoHTaX U O3KCIUlyaTallus CUETYUKOB JOJDKEH IPOBOAUTHCI B COOTBETCTBHM C
JeCTBYIOLIMMH ITPABUJIAMH TEXHUUECKOM SKCIITyaTalluy 3JIEKTPOYCTaHOBOK.

3.2.1.3 MoHTax, 1eMOHTaX, BCKPbITHE, TOBEPKY U KJIeMMEHUE JOJKHBI IIPOU3BOJUTH CIIEHUAIBHO
YIIOJIHOMOYEHHbIE OPTaHU3aIMH U JIMIA COTJIACHO JICHCTBYIOUIUM MPaBUIaM M0 MOHTaXKYy AJIEKTPOYCTaHOBOK.

3.2.1.4 Cxema CHETYMKOB HaxXOJATCS MOJ MOTEHINAJIOM (pa3bl, IO3TOMY HajlaJKa CYSTIYMKOB JODKHA
MIPOBOJUTHCS C UCTIONIB30BAHUEM U30JIUPYIOIIUX TPaHC(HOPMATOPOB.
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3.2.2 TlopsiaoK BHEHIHEro0 0CMOTPA CYETYHKA Mepe] YCTAaHOBKOM

[epen ycTaHOBKOIA cUeTYMKA CIIeIyeT MPOBEPUTHh BHEIIHUM OCMOTPOM:
- IIEJIOCTHOCTBH KOPITYCa, KPBIIIKKA U KOHTAKTHBIX YCTPOWCTB CUETUHKA;
- HaIM4He IUIOMOBI CITY)KObI TOCIIOBEPKH.

3.2.3 TlopAaaok yCTAHOBKH CUETYUKA

3.2.3.1 BkiroueHHe CuUeTYMKAa B CeTh JODKHO IPOM3BOAUTHCS  KBAJTU(PHUIUPOBAHHBIM
3JIEKTPOMOHTEPOM.

3.2.3.2 YcraHOBKa CUETYMKA IIPOU3BOIUTCS B CIEAYIOIIEM HOPSAKE:

— 00ecTOYHTh CEeTh AJIsl YCTAHOBKH CUETUHKA,;

— pa3MeTHUTh 10 YCTAaHOBOYHBIM pa3MepaM CUYETYHKAa W MPOCBEPIUTH KPEMEKHbIE OTBEPCTHS B
3JIEKTPOLIUTKE;

— YCTaHOBUTH CUETUHK Ha KPETIEeKHbIE OTBEPCTHS U 3aTSHYTh KPEIEe)KHbIE BUHTHI;

— MOACOEMHUTH MPOBOJA OT BBOJA dJIEKTPHUECKON SHEPTUH M HarPy3KH K CUETUYHUKY B COOTBETCTBHH
€O CXEeMOH MOJIKIIFOYEHUS, UMEIOIENCS B IPUIOKEHUH A;

— MOAATh HANPSHKEHNE CETH HA CUETYHK;

— yOenuThCs, YTO WHIUKATOp CUETYMKA ITOKa3blBAET HOMEP BEPCHHM, Jaliee 3aBOJICKOH HOMeEp
CcUeTYMKa M JlaJiee WCXOJHbIEe TOKa3aHWs cueTdynka (B MHOrorapupHoM pexume Kaxable 10 cekyHA
MOCIIeI0BaTeNIbHO MHANIUP YIOTCS NIOKa3aHUs YCTaHOBJICHHBIX Tapu(OB).

JIOMOTHUTENBHO JI1 MHOTOTapU(HBIX CYETYUKOB C PaJHOKaHaIoM (¢ HHIEKCOM P):

— CUHNTaTh JJaHHbBIE OT CUETYMKA 110 paarokaHany npu nomormu IITJ[. YcraHoBuTh MouCK 10 HOMEPY
CYeT4YHKa B COOTBETCTBUU ¢ MHCTpyKuueil Ha [T/, noxnarhbcst mosBiIeHNs TOKa3aHU;

— TnpoBepuTh cooTBercTBUE Mokazanui II1/] u cuerdnka.

JlonoTHUTENHHO /11 MHOTOTapU(HBIX cueTYrKoB ¢ uHTepdeiicom RS-485 (c ungexcom K):

— OTKJIFOYHUTPH CETEBOE HANPSDKEHHE OT CUETUHKA,

— uepe3 koHBepTep RS-485/RS-232 noakmounts pazseM RS-485 cuerunka k COM — nopry 11K ¢
yCTaHOBJIEHHOH mporpaMmoii Setting Steb.exe.;

— MOAKJIIOYHUTH CETEBOE HAIIPSIKEHHUE;

—3aIyCTUTh mporpammy Setting Steb.exe M 3agaTh HEOOXOJMMBIE YCTAHOBKH (CM. MPHIOKEHUS
B-E).

3.2.3.3 Ilocne mojayy HaIpsDKEHUS HAa CYETYMK M MPU HAJIMYMM TOKAa Harpy3ku ceroauon TM

JOJDKEH TEepUOIUYECKM MHraTrh C 4acToToM, npomopuuoHainbHOW MomrHocTu. UleBpon «UMYC» nomken
HayaTh MHUTaHME MPU TOKaX Harpy3ku He Oomee 12 MA, mpu OOJBLIMX TOKAX HArPY3KH MOXKET MUraTh C
MIOCTOSIHHOM 4acTOTOM, He 3aBUcsAlIE OT Toka Harpysku. Ceeronuon «TM» MomKeH MHUrarh ¢ IeproaoM
okono 0,9 ¢ mpu cymmapHoi Harpyske 1 kBT.

3.2.3.4 3aKphITh KPHILKY KJIEMMHHKA U OILIOMOUPOBATH MIIOMOOI SHEProOCOBITOBOM OpraHU3aIHu.

3.2.4 KoHTpoJib paboTOCNIOCOOHOCTH CYETYNKA B Mpolecce IKCILIYaTaMu
INokazarensmMu paboTOCIIOCOOHOCTH CUETUYMKA B MPOLECCE IKCILTYaTaI[UU SIBISIOTCS:

— HaJIMYHUe MOKAa3aHUH Ha )KUAKOKPHUCTAININIECKOM HHANKATOPE;

— Murasve ugaukaropa TM ¢ 4acTOTOM, IPONOPIMOHATHHOM MOIITHOCTH, MT0JaBaéMON HA CUETUUK;
— mepenaya JaHHBIX M0 paAdOKaHATY JUIl MHOTOTapH(HBIX CYETYMKOB C HHAEKCOM P;

— HaJW4Hhe YCTOMUMBOM CBSI3U IPH MCIONIb30BaHUU MarucTpaiu RS-485.

3.2.5 IloBepka

[ToBepka ocymecTBIsIeTCS IO METONUKE MOBEPKU «CUETUYNKU JIEKTPUUECKON dHeprun TpexdasHsie
anektpoHHele  CTOb-H.  Cuerumkum  akTuBHOM  sHepruM  kimacca 1.  Meroauka  TOBEpKHU
BHKIJI.411152.014111». MexnoBepouHslii nuarepsain 10 ner.
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4 TexHu4eckoe 00Cay;KUBaAHUE

4.1 CyerT4yuKu SBISIOTCS ABTOMAaTHMYECKHMMH MPUOOpaMH M CHEIHAJIBHBIX MEp MO TEeXHHYECKOMY
oOcnyxkuBanuto He Tpebyercs. [lepuognuecku cienyeT OYMIATh CMOTPOBOE CTEKJIO CUETYMKOB OT MBUIH H
3arps3HEHU.

4.2 TlpoBepka pPabOTOCHOCOOHOCTH CYETYMKOB B TMPOIECCe OKCIUTyaTallud TMPOU3BOIUTCS
MOJIKTIOYEHHEM KaTHOpOBAaHHON HArpy3KH W KOHTPOJIEM IepeaaBaeMOd MH(QOpMAaIMH MPH MOMOIIU MyIbTa
nepeHoca gaHHbIx PMPM2055PKUY. [Ipu monakimrodyeHWH HAarpy3ku MOIIHOCThIO | KBT 3HaueHue cuyerymka
notpebieHust NomKHO yBenmuuBaThes Ha 0,1 kBru kaxapie 6 MuHyr. Cuerynk ¢ MHAEKCOM P nomkeH
nepenasaTh naHHble Ha [II1/] B cpennem 1 pa3 B 30 c.

4.3 Ilposepka cuerunka ¢ ungekcom K mpoBoautcs B coctaBe cucremMbl ACKYD cucremMHbMu
METOJIaMH.

4.4 Ins cuetunkoB ¢ uHAekcaMu P, K HeoOXommmo He pexe OJHOro pasa B ol KOHTPOJIUPOBATH
yXOJl BCTPOCHHBIX YaCOB PEaIbHOTO BPEMEHU M IMPOBOJUTH KOPPEKILHIO, €CIU YXOJ IPEBbINIAET 3HAYEHHE,
JOMyCTUMOE HSHEProcOBITOBOM opranusanueid. Koppekims dYacoB peaqpbHOrO BpEeMEHH B Ipolecce
SKCIUTyaTalldd TMPOBOJUTCA IIPH IMOMOIIM Hporpammbl Setting Steb, ycTaHOBIeHHOW Ha HOyTOyKe (aJist
CUETYHKOB C UHIeKcoM P), mmn Ha komnbrotepe ACKYD (s cuerunkoB ¢ uHaekcoM K).

S Texkywmmii peMOHT

CueT4yuk He MOAJIEKUT PEMOHTY Ha MECT€E SKCILTyaTallyu.

6 XpaneHue

6.1 Cueryuk 710 BBEICHUS B 3KCILTyaTalMIO CIEIYET XpaHUTh Ha CKJIaJax B YIAKOBKE MPeNNpHUATHS-
m3roroBurend. Yciosus xpaHeHus —no I'OCT 22261-94 npu Temmeparype Okpykaromiero Bosayxa ot 0
10 40 °C u oTHOCUTENBHOM BIaXXHOCTH Bo3ayxa 80 % mpu Temnepatype 35 °C.

6.2 Cuerunk 0e€3 YIMAKOBKH CJEIYyeT XPaHUTh IMPH TEMIIEPAType OKPYKaromero Bo3ayxa ot 10 mo

35 °C u otHOCUTENbHON BaxkHOCTH Bo3ayxa 80 % mpu temneparype 25 °C.

6.3 B nmomenieHun At XpaHeHUsI CoJiepKaHKe MbUIM, TapOB KUCIIOT U LIeNI0Uel, arpecCUBHBIX ra30B
U IpYTUX BPEIHBbIX MPUMECEH, BBI3BIBAIOLIUX KOPPO3UIO, HE TOJDKHO MPEBBIIATH COlEpKaHNE KOPPO3UOHHO-
aKTUBHBIX areHToB 1yist aTMocdepsl Tuma [ mo FOCT 15150-69 (ycnoBHo-uncTas armocdepa).

7 TpaHcnopTupoBaHHue

7.1 Cyerumku MOI'yT TPAHCHOPTUPOBATHCS B KPBITBIX JKEJIE3HOJOPOXKHBIX BaroHax, B
TepMETU3UPOBAHHBIX OTAIUIMBAEMbIX OTCEKaX CaMOJIETOB, TMEPEBO3UTHCA ABTOMOOUIIBHBIM TPaHCIIOPTOM C
3alUTON OT IO/ M CHEra, BOAHBIM TpaHCIIOpTOM. BHU oTHpaBoK - METKUIM MaJlOTOHHAKHBIM.

7.1 YcnoBust TpaHcnopTupoBaHus - o [OCT 22261-94: B TpaHCIOPTHOW M MOTPEOUTENHCKON Tape
MIPU YCIOBUSX TPSACKU ¢ yckopeHueM He Ooinee 30 m/c? mpu yactoTe ynapoB oT 80 no 120 B MuHyTYy, m0OpH
TeMIiepaType okpyxKaromiero so3ayxa or Muayc 50 no 70 °C 1 OTHOCUTENBHOM BIaXKHOCTH Bo3ayxa 95 % mpu
temneparype 30 °C.
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MNPUJIOKEHUE A (obs3aTenbHOE)
CxeMbl NOIKJIIOYEHN I CYETYMKOB MPH IKCILTyaTalluA

1 Cuerunxu CT3B-04H/1-50-P, CTI3b-04H/1-50-K, CT3b-04H/1-50
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[Mpumeuanue. V cuerunkoB CTOB-04H/1-50 koHTakThl RS-485 0TCYTCTBYIOT.

2 Cueryuk CTIb-04H/1-7,5-P, CTIb-04H/1-7,5-K, CT3b-04H/1-7,5
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£ Ha cxemax noakiro4eHust 0003HAYEHO:
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MNPUJIOKEHUE b (o0si3aTenbHoE)
Mecrta ycTaHOBKH IJIOMO

Mecro YCTaHOBKU TJIOMOBI rOCHOBepI/ITeJIH

MecTo ycTaHOBKH IIIOMOBI

V. 9HEProcOLITOBON opranu3auuy (Jmodoe
@/7 OJJHO U3 JIBYX I1OKa3aHHBIX)
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MNPUJIOKEHUE B (o0si3aTenbHoE)
Onucanue HHANKAIUA noka3anui JDC

B 3aBucHMOCTH OT pexuma MoTpedIeHHs, 3aJaHHOTO MPEANPUIATHEM DHEprocObITa, MOKET ObITh
YCTAHOBJIEHBI pa3IMYHbIC PEXUMBI HHIMKaMKU nTokazaHuit JC. [TokazaHus aBTOMaTUIECKU CMEHSIOT JPYyT
Jpyra B OIIPEAEICHHOM MOpsAIKe ¢ epuojoM nankanuu 10 c.

[Tpu ogHOoTapudHOM pekUMe MOTPEOICHUS MOTYT OBITh YCTAHOBIJICHBI PEKUMBI HHIUKAIINY :

— OOmee norpedaenue (Tounocts 0,1 kBTxuac)

JIu6o

— O6mee norpedaenue (0,1 kBrxyac)

— OOmee nmotrpebieHue Ha 1-e Ynciio TeKyero Mecsna

[Tpu MHOTOTapU(HOM peKUMe MOTPEOICHUSI MOTYT OBITh YCTAHOBIICHBI PEXXUMBI
I'pynmna 1

— OOmee notpebaenue (kBrxuac)

I'pynma 2

— Tlotpebnenue mo tapudy 1 (0,1 kBrxyac)

— Tlotpebnenue no tapudy 2 (0,1 kBrxyac)

— Tlotpebnenue mo tapudy 3 (0,1 kBrxyac)

I'pymmna 3

— Tlotpebrnenue mo tapudy 1Ha 1-e uncno texymero mecsua (1 kBrxuac)
— Tlotpebrnenue mo tapudy 2Ha 1-e uncno texymiero mecsua (1 kBrxuac)
— Torpebnenue no tapudy 3Ha 1-e uucno tekymero mecsna (1 kBrxuyac)

I'pynna 4
— Tloka3zaHwust Tekyliel AaThl (JCHb-MECSI-TOT)
S I'pynma 5
S
S — TlokazaHus TeKyIIero BpeMeHH! (Yac.MUH.CeK)
N
s
S [Tokazanus Ha 1-e yncno Tekymiero mecsua BeiBozsATca Ha JKKH B 1ienbix kuioBaTTyacax ¢
= OKpYTJIEHHEM B MEHBIIYIO CTOpoHY. Tekymue morpediieHue BeIBoasATcA ¢ auckperoit 0,1 kBrxyac.
Kaxxmas rpynna mokazaHuii Moxer OBITh pa3pelieHa/3anpenieHa K MHIMKAIY TPorpaMMHpOBaHHUEM
. OC npH yCTaHOBJIEHUHU pEXKUMa HOTpe6J36HI/I$[. [Tpu mporpaMmupoBaHHK OJHOTAPU(HOr0 pexuMa Judo MpH
< OTKa3e YacoB pealbHOro BpeMeHH (Taiimepa/xaneHnaps) OC aBTOMATHYECKH IEPEXOJUT HAa HHIUKAILUIO
e~
S TOJIbKO O0IIEro moTpedieHus.
< [eBponbr (V-o0pa3Heie ykaszaTenu) HoMepa Tapuda yka3bBaroT Ha HoMep Tapuda, MoKazaHHA
T o
N KOTOPOTO BBIBOAATCS B NaHHBIM MoMeHT Ha JKKU, mpu 3ToM ApyruMu meBpOHaMH yKa3bIBAETCS TEKYILUE UITH
Ha l-e ymcio mokasaHus BBIBOAATCA. VIMeloTcs Takke IIEBPOHBI, YKa3bIBAIOLIUE HA TMOKa3aHUsS BPEMEHH H
= natel. Camblii  JIeBBIH IIEBPOH HCIONB3YeTCs TOJBKO B  CHYXKEOHBIX LeNsAX TIpU  ONpeneeHHH
g qyBCTBUTENbHOCTH DC MpH MaJIbIX TOKAaX HATPY3KH U UI1 OOHApY)KEHHH CaMOXO0Ja.
N
3
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3
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MNPUJIOKEHUE I' (o0s13aTe1bHOE)
TapudHble pacnucanus C4HeTYNKOB

B OC mpumenstores 3 knacca Tapudubix pacnucanuii (TP): 6a3oBoe, paciuupeHHoe U
crenuansHoe.

BazoBoe tapuduoe pacnucanue (bTP) npexycmatpuBaer yctaHoBKY 70 3-X TapugoB B 6-TH
BPEMEHHBIX 30HAaX, NPUYEM MOCIEAYIOIIME 30HBl JOJDKHBI CIIEAO0BaTh MOPKE MNpenpaymux. JelcTBue
BpeMEHHbIX 30H 0a3oBoro TP ycraHaBmuBaeTcs Ha Bechb IepHoi TNpuUMeHeHus naHHoro TP 0e3
nuddepeHIranyy Mo JHIM Heleln HITH MecsIaMm.

Pacmmpennoe TP ycranaBimMBaeTcs o KaXXI0My MECSIly roJja MHAWBUAYAJIBHO U HE3aBUCHMO
OT APYI'UX MECSIIEB.

CnemmanpHoe TP (cmenmanbHelid  TapuHBIA  CUYETYMK) NOPUMEHAETCS B Clydae
JIOTIOJIHUTENBHBIX TPEeOOBaHUN K YUeTy DIIEKTPOIHEPTHH, HAIPUMeED, €ClId TpeOyeTcsl B KaKue-TM00 MeCALIbI,
JHHU WJIM Y9achl YYUTHIBaTh MOTpeOJIeHUE 1O OTACIBHOMY CIEHUAIBHOMY Tapudy, OTIMYHOMY OT TEKYIIEro.
Takue crenuajgbHbIe 30HBl YCTAHABIMBAIOTCSA MyTeM KOMOWHAIIMKM BPEMEHHBIX MapamMeTpoB MO MPHHLIUIY
«qrorudeckoro M», nomycTum npu HeoOXOJMMOCTH ydecTh oTpebiieHne B 3uMHue cyoootsl ¢ 11.30 mo 17.30
cleyeT TOMETUTh BCe JHU Mecsla, MecAlbl Aekadpb, sSHBapb, (eBpayb, CyOOOTHHE THH, YCTaHOBHUTH
BpemeHHyro 30Hy 11.30 — 17.30 u ykasarb Homep Tapuda, BO BpeMs MAEHCTBUS KOTOpOro Oymer
«TepeHarpaBieH» yder. Ecnu ke moMeTuTh He Bce THU MECsIa, a TObKO ¢ 16 1o 31, To «mepeHamnpapieHue»
ydera OyleT MPOUCXOIUTh TOJBKO B 3UMHHE CYOOOTHI, IPUXO/AIIUECS Ha BTOPYIO MOJOBUHY MecsleB. [Ipu
ykazaHuu Tapuda = 0 ydeT crercyeTyukoM OyneT BEeCTHCh HE3aBUCUMO OT HOMepa TeKylero tapuda.

Tapudukanus (ycraHoBKa Tapu(HBIX MHTEPBAIOB) MPOU3BOIUTCS SHEPTOCOBITOBOM OpraHMU3aluei
mocpeacTBOM mporpammbl Setting Steb mo unTepdeiicy RS-485.
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MNPUJIOKEHUE /1 (o6s13aTenbHOE)
KypHaJjbl noKa3aHUii U MPoYHe NapaMeTPbl

XKypHan moka3aHHii — COBOKYIHOCTh NOKa3aHUH MOTpeONeHus, MOCIe0BaTeIbHO 3aMUCaHHBIX B
[13Y 3a onpeneneHHbIN MTPOMEXYTOK BPEMEHU C 3aJaHHBIM HHTEPBAJIOM.

3C UMEIOT TpH BHIA KYPHAJOB MOKa3aHWA: TOAOBOW, COIEpKallNil MOKa3aHUs MOTpeOJeHUs Ha
MIepBOE YUCIIO MECSIEB To/la; MECSYHBIN, COAEpKAIIUM MOKa3aHHsA MOTPEOJICHUS HA HAYaJl0 KKABIX CYTOK
TEKYIIET0 W MPEeIbIAYyIIero MecsueB, TayonHoi no0 60 CyTOK; CYTOYHBIH, COIEpKALIMiA «IOTy4acCOBKU» -
MOKa3aHus, 3amuchiBaeMble B mamsaTh DC Kaxkaple momvaca (kpaTHo 30 MuHyTaM 4Yaca), riiyouHoit mo 60
CYTOK.

XKypHanbl mokazaHUi HCMONB3YIOTCS MPH aHAU3e MOTpeOsieHrs aDOHEHTOB B cllydae MPUMCEHEHHS
3C B ACKYD. IIpu 6b1TOBOM Hcmoib30BaHIH DC jKYpHAIIBI HE UMEIOT MPAaKTUYEeCKOro MPUMEHEHNS, TaK KaKk
MIPOYUTATH KYPHAIIBI MOXKHO TOJBKO CIEHUATU3UPOBAHHBIMU CPECTBAMHU.

Jns uTeHus KypHaJlIOB KaK MHHUMYM HeoOxoammbl koHBepTep RS-232/RS-485, xommbrorep c
yCTaHOBJIEHHOH mporpamMmMoii Setting Steb, xaGens cBsi3u.

["omoBoit )KypHal XpaHUT MOKa3aHUs MOTPEOICHUS 10 KakaoMy Tapudy u HapaboTky DC Ha mepBoe
yucao mecsanes. Ecnu mepBoro uncia kakoro-nmu6o mecsana 9C Obi1 00ecTodeH, TO B KypHaJle COXpaHsIeTcs
MOKa3aHUsl HA MOMEHT IepBoro BkiItoueHust OC B ceTh Mocie HacTyruieHus nepBoro uncia. Ecmm sxe OC Obun
obectoueH Oojee Mecsla, TO B )KYpHANI 3a MPOIYIMICHHBIA MECSI] 3alllChIBACTCS MOKAa3aHUs MPEIbIIYIIEro
MecsIIa.

MecsuHBId KypHall COAEP)KUT MOKAa3aHHMS Ha HAYalo KakIbIX CYTOK MO KaxaoMy Tapudy,
MOKa3aHUi HapaOOTKH HET.

CyTOYHBII >XKypHaNl COJEP>KUT MOKa3aHUs OOINEro MoTpeOJeHrs KaxkIple ImojaJaca M IMOJTy4yacoBbIe
’Ke TpupalieHuss norpedieHud. I[IpupaiieHus MO3BOAIOT ONPEACTATh CPENHIO MOIIHOCTh HArpy3KH
(yMHOXKeHUeM Ha 2).

Kpome sxypuanos, DC ompenensier CpeIHIOI0 MOIIHOCTh HArpy3Kd 3a 3aJaBaeMblii HMHTEpBAI
BpeMeHH (5...30 MuH). MoImHOCTh U3Mepsiercs Mo KaKA0H (asze ceTH, 4TO MO3BOJISIET OOHAPYKUTH MEPEKOCH

s Harpy3KH CEeTH.

§ 3C Taxke MOJCYUTHIBAECT BpeMs COOCTBEHHOH HapaOOTKU (BpeMs BKIIOYEHHOTO COCTOSHUS),
= UHIULUPYEMOE B 9acaxX U MUHYTAaX, a TAkKe CIUTAET KOJIUIECTBO KOPPEKIMH (YCTAaHOBOK ITapaMeTPOB MU UX
S U3MEHEHMUI).
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MNPUJIOKEHHUE E (obs3aTenbHOe )
KpaTtkoe pykoBoacTBo no padore ¢ mporpammoii Setting_Steb

[Iporpamma Setting Steb npennaznaueHa Jyist 3aHeceHus: nHpopmaruu B cueruuku cepuii CTOB-03H u
CTDB-04H mnepenm ycraHOBKOH ero y mOTpeOWTENs W TEKYIIed NpPOBEpKH IMapaMeTpoB B Tpoliecce
SKCIUTyaTalldd CYETYMKa. YCTAaHOBKY MPOTpaMMBbl ClelyeT MpOM3BOAMTH M3 mamku SetSetting\V 3 x. mns
CUETYUKOB C BepcusMHM mpommBku 3.XX, wm u3 manku SetSetting\V_4 X 118 CYETYHKOB C BEPCHAMH
nponmBky 4. XX.

Cuerunky NOCTaBIAIOTCA IPOU3BOAUTENEM CO CIETYIOIIMMH YCTaHOBKaMU:

o [laponp ans moctymna (TpaHCIOPTHBIN Mapoiis) — 0
Pabora B ogHOTapu(HOM peKUMeE.

Ha vHAnKaTOp BEIBOAATCS TOJNBKO TEKYIIME OKA3aHUS MOTPEOICHHON JIEKTPOIHEPT HH.
YcraHOBJIEeH ¢uiar aBTOMaTHYeCcKOro rnepexoia Ha JieTHee / 3UMHEe BpeMsL.
BasoBoe TapudHoe pacnircaHue - yCI0BHOE

[Iporpammoii npenocTaBisieTcsi BO3MOXHOCTh U3MEHUTh 3TH YCTAHOBKH, 4 TaKK€ YCTAHOBUTH TOYHOE
BpEMsI B CUCTUHKE.

CHavanma Hago noAKIIOUUTH cueTunk K [IK uepe3 4-xmpoBoaHbIl Kkabeldb U KOHBEpTEp
RS-232/ RS-485, cnatkennsiii 61okoMm nutanus 10...15 B. IMuranue Ha unrepdeiic RS-485 3C momaercst ot
sToro Ojoka mutaHus. 3ateM OC MOAKIMIOYAETCS K CeTd (JAOMYCTUMO MOIKIIOYEHHE TOJBKO OJHOH (ha3bl
CeTH).

1 [Ipu crapte mporpamma 3amnpamiuBaeT napoib s JOCTymna (B ciiydae, eCid CYeTYHK IPUObLT OT
nmocraBslyka, 3To 0, B ciydae, €CclIM CUETYMK HAXOAMWICS B HKCIUIyaTalluM, — 3TO 3alMCAHHBIM BalleH
opranuzanueii napons). [laposs 17 JocTyna MOXKHO 3aMEHUTH B Ipoliecce paboThl MPOrpaMMBl, AJISL 3TOTO
MIpeIHa3HAuYEHO I10JIe C COOTBETCTBYIOIIMM Ha3BaHHEM. be3 MpaBMIIbHO BBEJEHHOIO MapoJs uid focTyna Bl
HE CMO)KET€ YCTAaHOBUTH HOBBIE ITapaMeTphl, B mone mapoas ais 3anucu Bbl 1OMKHBI BHECTH CBOM Mapoiib.
[TomuuTE, YTO TOCIE 3aHECEHMs] B CUETYMK CBOETO Mapojsi, Ui AaJbHEHIINX KOPPEKTUPOBOK MapaMeTpoB
mnojie MapoJb JAJs JAOCTYyNa IOIDKHO OBITh W3MEHEHO COOTBETCTBYIOIIMM O0pa3oM. 3alMCaHHBIE MapOiH
MOXHO MOCMOTpeTh B 0a3e maHHBIX. [lpy BBHIMONHEHMHM KOMaHABI «3amMcaTh YCTAHOBKHM» IMPOrpamMMa
MIPOBEPSIET COOTBETCTBUE NMAPOJIst 1L JOCTYIIA [apoIIio, 3alIMCAaHHOMY B CUETUMKE M, €CJIU 1apoJId COBIAAOT,
TO BCErJa 3aMMChIBAIOT B CUCTYUK HOBBIN MapoIib (TOJIe MapoJIb JISl 3alUCH).

2 Bribepute Tpedyembiii Com-mopT U yCTaHOBHB CKOPOCTh oOMeHa 4800 1 BBIMOIHUTE
KOMaHAy «YCTaHOBUTb CBs3bY». [locie monmkiroueHus mpuOoOpa MONs 3akjiagkd YcCeTaHoBKa OyayT
3aIOJIHEHB! JaHHBIMU MTOIKJIIOYEHHOT O CUETUHKA.

2.1 Ha manemu «O cuerymke» oToOpaXkaroTcs: ajpec cueTdnka B Marucrpanud RS-485 (3aBonckas
ycranoBka — 0),. TeKyIIrue BpeMs U JaTa CYeTYHKa, ero 3aBOJCKON HOoMep (COBMagaeT ¢ HOMEPOM, YKa3aHHBIM
Ha IOWIBJMKE, HM3MEHEHHWI0 HEe TMOMJISKHUT), BEpCcHs NPOrPaMMHOTO OO0ECHedeHHs CYeTYHKa, YHCIIO0
KOPPEKTUPOBOK IIapaMeTPOB CUETYHKA, KanuOpoBOouHbIe KOIDGUIMEHTH (HEOOCTYHMHBI Il W3MEHEHUH),
BpeMsl BKIIIOUEHHOro coctostHus. Ha manemn «KasieHmapb» BBIBOJATCSA BpeMs M JaTa KOMIbloTepa, Qiar
aBTOMATHYECKOTO Tepexoaa Ha JieTHee / 3MMHee BpeMs M 3HaueHHe KOPPEKIMU 4acOB PeajbHOr0 BPEMEHHU
(Taifimepa/kanennaps) (3aBOACKas YCTAaHOBKA - HEJOCTYITHO AJISl U3MEHEHHS ).

2.2 Ha maHemu «YCTaHOBKHM /ISl 3alIMCHY BBIBEICHBI MOJIS AJISl YCTAHOBKW/U3MEHEHUs MapoJe, u
ONIMM TapaMeTpoB, MOANEKAIMX 3amuck B cderdyuk. Omuus «3amucate aapec» OTHOCHUTCS K ajapecy
cyerynka B Mmaructpaimu RS-485. «['amouku» B COOTBETCTBYIOLIMX OIIUSIX O3HAYAIOT, YTO IOMEUEHHBIE
napameTpsl OyayT 3anucanbl B maMsth IC b0 Oyner paspelieHo ux neicTBue.

2.3  Ha manemun «Koudurypauusp» BBIBOAATCS ONIMHU Ul pa3pelIeHUs/3alpelieHns IelCTBHA
pacnucaHui, crieuallbHbIX CUETYUKOB, )KYPHAJIOB U U3MEPUTENS MOIIHOCTHU. «["alloukn» B COOTBETCTBYIOIIUX
OMUMAX O3HAYAIOT, YTO OYAET paspelleHo ux AelcTBue. YcraHoBieHHas oniusa «He cuMThIBaTBLY O3Hauaer,
4YTO AaHHbIe U3 OaliTa KoH(urypauun OC He mHAMUUPYIOTCA Ha MoHHTOpe 1K, nHaue oHM M3MEHWIH OB
HOBYI0 KoMmOuHammio omnuuid. CHarue ¢iaxka «He cYMTBHIBATB» IMO3BOJSIET NPOBEPUTH MPABUIBHOCTH
nporpammupoBanus OC.

2.4  Ha nanemu «MHAMKamMsD> BBIBOISATCS NPU3HAKU I'PYyMNI Moka3zaHuH, BeIBoAuMBbIX Ha XKKM OC
(mpu cuaTtoM ¢Quaxke «He cuuTbBaTh»). [y M3MEHEHHS KOMOWHAIMM TPU3HAKOB (HIaKOK CleayeT
YCTaHOBUTH U, U3MEHUB NPU3HAKH, 3amucarb ux B JC.
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2.5  [leiicTBus NpH YCTaHOBKE NapaMeETPOB U OMIMH, OTIMYAIOIINXCS OT 3aBOJICKHX.

2.5.1 YcraHoButh paaxku «He cUMTHIBATB» B T€X MAHENAX, B KOTOpbIEe OYIyT BHOCUTHCS U3MEHEHMSI.

2.5.2 YcraHOBUTPH (DIKKH B HY)KHBIX OIIIMAX MMaHENeH.

2.5.3 V3MeHHTHh WM YCTAHOBUTH MapaMeTphbl B COOTBETCTBYIOIIMX BKJIAJIKaX MPOrpaMMbl (Hampumep,
Ha Bkiagke «Tapudgbiy).

2.54 Ha mnaHenn «YCTaHOBKHM /Js 3allUCH» YCTAaHOBUTh (IAXKH B TEX ONIUAX, KOTOpHIE
[I0/IBEPraroTCsi U3MEHEHUIO.

2.5.5 IllenkHyTbh JIEBOM KHOIKOM MBIIIKH MO KHOIKE «3anmMcaTh YCTAHOBKH» WIM HaXXaTh KJIABUITY
F12 na xnaBuatype I1K.

2.5.6 JloxnaTecsi TOSBIECHUS 3€JCHOTO KpYKKa Ha CIHyXeOHOM MaHenn OKHa MpOrpaMMbl. JTO
CBUJIETEIHCTBYET O HOPMAJIBHO MPOBEACHHOM 3amucH napamerpoB B OC. KpacHbIi Kpy»KOK IpeaylnpexaacT o
HEKOPPEKTHO 3a/JaHHBIX MapaMeTpax, 3alpeTe 3aluch U3MEHSIEMbIX apaMeTpoB WM 0 HapymeHuH cBs3u [TK
¢ OC.

3 Ha xnaake «Ilokazanus» Ha naHemn «[lokazanus KBT.u4» oToOpa)karoTcs TeKyme moKa3aHHus
MOJIKJTIOYEHHOTO CYETUHKA (JIeBOe T0JIe) M0 BceM TpeM TapudaM U CyMMapHO, a TakKe MMOKa3aHUs Ha TIepBOe
4HCcIIOo (TIpaBoe moJe).

3.1 Ha mnanenp «TeseMeTpus» BBIBOIITCS MOKa3aHUS (a3HBIX TENEMETPHUECKUX CUETUHKOB,
MOJICYUTHIBAIOIIUX NOTpebieHne B uMIyabcax tenemerpun (4000 nmmynscoB Ha 1 kBTxyac) mo kaxnoit aze
CETH.

3.2 Tlone «CYeTYHKH criell. 30H» UHAULMPYET MOKA3aHUS CHEIUATBHBIX CUETYMKOB, YUUTHIBAIOLIUX
noTpeOJieHne NPH MepeHaNpaBIeHHH y4eTa.

3.3 Ha nmanens «MOIIHOCTB» BBIBOJSATCS MOKa3aHUS M3MEPEHHOM CpelHEl MOIIHOCTH Harpysku B
KBT. 31eck ke uMeeTcsl OKOLIKO Il YCTAaHOBKM BPEMEHH YCPETHEHHUS MOIIHOCTH B MuUHYTax (5...30 MuH).
Jns ycTaHOBKM HMHTEpBajia YCPEOHEHHUsS ciedyeT HaOpaTh B OKOIIKE HY)KHOE YHCIO W IIENKHYTh JIEBOH

IToon. u oama

KHOIKOM MBIIIKH [0 KHOIIKE «Y CTAHOBUTBY.

3.4 Bxrnagka «KypHaabl» uMeeT TpH BapHaHTa: I'OJIOBOM, MECSYHbBIM, CyTOuHBIH. [ng uTeHus
xypHana m3 OC cienyeT BEIOpaTh HYXKHBIM BapuaHT, yKa3aTh HY)KHBIH MECSI] WK JaTy W HMIEJIKHYTh KHOIKY
«[Ipountatby. [lokazaHus, eciii OHH UMEIOTCS, BEIBEYTCS B TAOIMYHON opMe Ha IKpaH MOHUTOPA.

3.5 Bxkmagka «TepmMuHad» wucnonb3dyercs Uil TPOBEPKM WIM OTJIAJKKW KaHajla CBS3H
3C — [IK. Hamrume orBeroB Tuna «Timeouty» cBUAETENHCTBYET 00 OTCYTCTBUH CBS3H. B 3TOM ciiydae Hamo
MIPOBEPUTH MPABHIBHOCTh MOIKIIOUEHHA Kalems, ero UeloCTHOCTb, MmpoBepuTb Homep COM-nopra u
COCTOSIHUE KHOIIKU «YCTaHOBUTH CBs3b» (1.0. HaxkaTa), yOemutbcsa, 4yTo DC BKIIOYEH B CE€Th U IUTATHO

Une. Ne 0yon.

WHIUIUPYET MOKA3aHMS.

4 Bxknanka «ba3a gaHHbBIX» ucnojib3yeTcsa A Gukcanuu ycraHoBok B b/I. B taGmuunoii ¢popme
311eCh XpaHATcs Bce mapameTpsl DC, KOTOpPbIe H3MEHSIOTCS B IPOLIECce BBOJA CUETUHKA B OKCILITYaTALUIO.

5 Bxnanka «Tapudbl» ucnonpzyercs NIpu pa3pabOTKe, 3aHECEHUHM W TPOBEPKH TapUHBIX
pacrnucanuit OC. Tapudusie pacnucanus (cMm. [punoxenue I' qanHoro JokymeHTa) pa3padaThIBalOTCs Ha
ocHoBe pemeHnii POK wim, npu HeonpeneneHHOCTH 3aKa3urKa, B IPOU3BOJIbHOM BHE. [ maBHOE TpeOoBaHME

o

Bzam. uns.

mpu pa3paboTKe — HACTYIUICHHE O4YepeAHON BpPEMEHHOW 30HBI JOJDKHO OBITh TO3XKe NpeAblayLIeH.
[ocnenoBaTenbHOCTH k€ HOMEPOB Tapu( OB - Mpou3BoJbHAA. [eiicTBre duaxka «He cuuThIBaTh» Takoe xe,
KaK OIHMCAHO BBILIE.

5.1 ba3oBoe pacnmcaHue nedcTByeT mpu cHATOM (uaxkke «Pabora mo omHomy Tapudy». I[pu
YCTaHOBJIEHHOM (hJIa’KKe pacIrcaHie UTHOPHP YeTCA.

IToon. u oama

5.2 PacmmpeHHOe pacnucaHue NpeaycMaTpUBaeT YCTAaHOBKY BPEMEHHBIX 30H MHIMBUIYATbHO NI
Kaxzaoro Mecsia rozga. Ilone xaxaoro mecsna rojga uMmeer 6 OKOIIEK JJIsI YCTAHOBKM BPEMEHHBIX 30H U
HOMEpOB TapuU]OB, a TaKKe IMEepedeHb 4YHCeNl Mecsla Uil HM3MEHEeHHs cTaryca paboyuX/BBIXOIHBIX
(mpa3mHUYHBIX) AHEH. JTO (QYHKIMS HCHONB3YeTCs IPH IMepeHOoce BBIXOMHBIX AHeH. KpacHbli mBeT uyucia
yKa3bIBaeT Ha M3MEHEHHUe craryca. [lepeHOCHMBIl BBIXOIHOM /1€Hb YCTAaHABJIMBAETCS IIETYKOM MBIIIKOM IO
COOTBETCTBYIOIIEMY OYIHEMY YHCIy, HA KOTOPOE MEPEHOCUTCS BBIXOJHOHM, MPU 3TOM HYHCIO MEHSET CBOM
LBET Ha KpacHbIA. [IOBTOPHBIM IEITYKOM JI€Hb CHOBA CTAHOBHUTCS OYIHHUM, TIOMEHSB IIBET Ha CEpBbIid.
[emyxoM Mo YKCITy MEPEHECEHHOr0 BEIXOTHOTO JHS OH MpeoOpa3yercs B OynHMIA (LBET TakKe MEHSIeTCs Ha

Hue No noon

] 110 CJICJIVIOIIIMM IITSTIKOM MBIIII Ol 110 KHOTIKE «3anucarhb YCTAHOBKH.

KpacHslif). [lonroroBnenHoe pacmucaHue 3aHocuTcss B OC MpU yCTAaHOBKE Ha MaHENsIX «YCTAaHOBKHM JUIf
3anucu» U «Kondurypauus» Brmagkun «YceTaHoBKa» ¢naxkoB «ExemecsuHas Tapuukauusy Hu
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5.3 Cneurapud npuMeHseTcs NP MepeHanpaBieHUH ydeTa B ONpeNeleHHbIX BPEMEHHBIX 30HaX.
[lepenanpapnenre o3HavaeT, YTO B 3aJaHHbIE BpEMEHHbIE HHTEPBANIbI ACUCTBYET HE YKa3aHHBIN B Tapu(HOM
pacnucaHud Tapud, a CIeNUaNbHbIA, MPOM3BOAAMIMI YydeT MOTpeOleHUs B CIEHUATbHOM NPOrPaMMHOM
cuerunke. [lpu pacuere crenualbHBIX BPEMEHHBIX 30H YKa3blBae€TCSd MECHI, YKMCIO, ACHb HEAENH, BpeMs
CYTOK ¥ HOMep Tapu(da, KOTOPBI 3aMeHsIeTCsl ClleMaIbHBIM IPOrPaMMHBIM cUeTYHKOM. Eciu ykazaH tapud
0, TO crencYeTInK ACUCTBYET MpH Jr0O0M Tapude AeicTBYIomero pacnucanus. [Ipu coBnajeHnu BpeMeHHBIX
mapameTpoB 1 HoMepa Tapuda ydeT BeAeTcs MPOrpaMMHBIM clielicyeTdyrkoM. Hampumep, A cnennanisHOro
yueTra mOTpeOJIeHUsT B MEepBYIO Cy000Ty Kaxaoro 3umHero mecsima ¢ 12.00 mo 15.00 crienyer yctaHOBHTH
¢dnaxku B nexabpe, ssHBape, QeBpane, B uncnax l...7, B cydoboTy u Bpems cyrok ¢ 12.00 mo 15.00., a Taxke
Homep tapuda 0. Crenrapud 3anocurcs B 9C MpU YCTAaHOBJICHUU COOTBETCTBYIOIIMX (DJIAXKKOB HA BKJIAJIKE
«Y CTaHOBKAY.

5.4 TaOiuna mpa3aHAYHBIX JHEH MO3BOJISIET JOOABISATH WIM OTMEHATH MPa3JHUYHBIC JHU B TOMY.
Jyis ynaneHus Hajo BBIOPATh YIAISEM IO IaTy U HISIKHYTh MBIIIKOH 110 KHOMKE «Y NaIUThy», Il T0OaBICHUS
— IIENKHYTh 110 KHOMIKE «/]00aBUThY», BBECTH HOBYIO ATy U IIEIKHYTH MO KHOMKE «OK».

6 CoxpaHuTh TapuQHbIE pacCIUCaHUSI WM 3aTPy3UTh MX C JHUCKAa HY)KHO Ha)XaTHEM KHOIKH Ha
BEepXHel IaHenu OKHa MporpaMMel. llpolenypa coxpaHeHHs M 3arpy3Kd — OOIICTIPUHATAs B CHCTEMeE
Windows.

7 YcTaHOBKa 4acoB peajbHOTO BPEMEHU CUETUMKOB MPOBOAUTCS B CIEAYIOIIEM MOPSIKE:

7.1 YcraHoBUTE Ha KOMIIBIOTEpE porpammy Setting Steb.

7.2 Tonxmounts BeIxoa RS-485 cuerunka k COM mopTy KOMIBIOTEPA ¢ YCTAaHOBJIEHHOM IporpaMMoit
Setting_Steb mpu moMoIIK YeTHIPEXIPOBOAHOTO Kabems u koHBepTepa RS-485/RS-232..

Buumanue! [lonkmodyeHne ocyIiecTBISATh PH OTKIFOYEHHOM CETEBOM HAIPSKEHUS CIETUHKA.

7.3 3amyctuth nporpammy Setting_ Steb. BriOpats B pabouem okxHe mporpammsel Homep COM-mopTa u
YCTaHOBUTH CKOpOcTh oOMeHa 4800.

7.4 TlomaTp Ha CYETUYMK CETEBOE HANpPsDKEHHE (ZOMYCTHMO MOJAKIIOYEHHE TONBKO OAHOU (a3bl CeTH).

7.5 BriOpaTh B pabouem okHe mporpamMmsl Homep COM-nopTa 1 ycTaHOBUTH CKOPOCTh oOmena 4800.

7.6 YcranoBuTh napodb (s cuerTyukos ¢ unnekcamu P u K) B okne «[laponb s qoctymna» u ceteBoi
azpec (TONmbKO AJs cueTynkoB ¢ mHAekcoM K) B okHe «Azapec». MHpopManmio H0bKeH JaTh MpeCcTaBUTENb
OpraHM3alliy, IPEAOCTaBUBIIEH CUETYHNK HA TOBEPKY.

Baumanue! [Ins ycnemrHoro BBITONHEHUS AalbHEUIIUX nelicTBuili B okHax «llapons mms 3amucu»
He0O0XOJUMO YCTaHOBHUTH Mapoiib. Ha mepBUUHYIO MOBEPKY CUETYHKH MTOCTABIIIOTCS C maposieM 0, KOTOpHIi B
JalbHEeHIIeM MOXeT ObITh M3MEHEH B OpTraHM3alluH, SKCIUTYaTHPYIOLIEH CYeTYHMK, OJHAKO 3Ta MH(pOpManus
SIBISIETCSL CEKPETHOM U HE BEIBOIUTCS B pabouee OKHO POrpaMMBL.

7.7 Ha nanenu «YCTaHOBKH IJIsI 3aIUCH» CHATH BCE (IIaKKH, KpoMe (hiaxka «Y CTAHOBUTH BPEMSI».
7.8 BBINOTHUTH KOMAaHAY «YCTaHOBUTH CBSI3b)», HIEIKHYB MBIIIKOM 10 COOTBETCTBYIOLIEMY 3HAUKY B
paboueM MEHIO, PACIIONOKEHHOMY B BEpXHEH 4acTH OKHA MPOTrpaMMBbl.

7.9 BBINONHUTH KOMaHIy «3amucaTh YCTaHOBKH», IIEIKHYB MO0 COOTBETCTBYIOIIEMY 3HAUKy pabodero
MeHo. Uepes 1-2 ¢ mokazaHHs YacoB pealibHOIO BpEeMEHH B OKHE «Bpems» OydyT COOTBETCTBOBAThH
NMOKAa3aHUAM YaCOB KOMIbIOTEPa (JIOMyCKaeTCs OTKIOHEHUE Ha 1-3 ¢ M3-3a HEBBICOKOW CKOPOCTH Mepeadu
JaHHBIX 10 UHTEpdeiicy RS-485).

7.10 Boemonuuth kKomMaHny «Pa3opBaTh CBs3b», LIEIKHYB MBIIIKON MO COOTBETCTBYIOIIEMY 3HAUKy B
paboueM MEHIO, PACIIONOKEHHOMY B BEpXHEH 4acTH OKHA MPOTrPaMMBl.

7.11  OTKIIOYUTH CETEBOE HAIIPSKEHUE OT CUETUHKA.
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ABTogopora

MNPUJIOKEHHUE K (pexomeHayemoe)
PexomeHnayeMoe pa3MelnieHne C1€TYNKOB ¢ HHIeKCOM P

CeKTop BO3MOXKHOI0 IIpHeMa DJEKTPOCYETUUK

CreHKa MOBBIILIEHHON
PaauoNnpo3payHOCTH
(xamo3u, JepeBsIHHbIE
JIBEpU U T.IL.)

Iloncranmus

€KTOp YBEpPEHHOr0 IpruemMa

Buytpu o0bexta DC crnenyeT pazMemiaTh TaKUM 00pa3oM, 4TOOBI CEKTOp YBEPEHHOTO MpremMa ObLI
HarpasJieH Ha OMmKailyro aBTOMOOMIIBHYIO MJIHM MEIIEXOIHYIO JO0POTY, IPH 3TOM PAcCTOSHHE OT CHETYHKA
JI0 30HBI TIpHUEMa HE JOJDKHO mpeBblmarh 50 M (3TO paccTOSHUE 3aBHCUT OT MaTepuana CTeH CTPOCHUS U
MOXeT ObIThb MeHblle). CeKTOp YBEPEHHOro MpHeMa ONpeNeNseTcs HaluYheM B CTeHax cTpoeHus (Ookca,
SIUKa U T.A.) PaAUONPO3PAayHBIX 30H, HAMPHUMEp KAJI03W, BEHTWISLMOHHBIE IIENH, CTEKISHHBIC OKHA,
HEMeTaJUIMYecKue ABepU U T.N. CEeKTOp yBEPEHHOI'o MpHEeMa PEKOMEHIYETCsl TOMETUTh Ha IJIaHE CTPOEHHUS
WM IJIaHEe MECTHOCTH. Bpems nprema nHpOpMaLMu OT OIHOTO cYeTyuKa He Oomee 60 c.

CyeT4rKH MOXHO pacronaraTh Ha 00beKTax I0CTaTOYHO KY4HO, 10 50 IITYK B OJHOH 30HE mpHeMa.
Crnenyer UMeTh B BHAY, YTO yBeluueHue KonuyecTBa DC B OJHOHM 30HE YBEIMYMBACT CyMMAapHOE BpeMs
OIIpoCca BCEX CYETUYMKOB M3-32 BPEMEHH OI'0 HAJIOKEHUS PagONaKkeToB.

Pexomennyercs QukcupoBarh konmuecTBo OC, YBEepEeHHO MPHHUMAEMBIX B IaHHOW 30HE UIA
oTpeeNIeHHs] TOJTHOTHI CHATHS TTOKA3aHUH.
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NPUWIOXEHHUE 3 (pexkomenayemoe)
Pexomenayemoe pa3melenne c4eTYuKOB ¢ HHAekcoM K

Kanan CErMEHTBI
CBSI3H C
IIK
<——>|YCIJ

HOBTOPUTEIb 2C3

1000 m

A
v

[pumeuanue. YCIIJ] — ycTpolicTBo cOopa 1 mepenadn JaHHBIX — CHEeNHaIN3UpOBAaHHOE YCTPOICTBO,
MIPOU3BOJISIIEE ONMPOC U CUYUTHIBaHHE AAHHBIX OT DC (TOYEK KOHTPOJIS) M MepeAaroliee MacCUBBI MTOKA3aHHUH
Ha CEpBEP CUCTEMbI IOCPEICTBOM OTJIEIHHOTO KaHAIBI CBSI3H (MoJieM, paauomojeM, RS-232, RS-485 u np.).

[Tpu o0bennHeHNH HeckoMbKUX DC B IPYNIBI ¢ MPUMEHEHUEM Iepelayd NaHHBIX M0 MarucTpaiu
RS-485 cnenyer npunepxuBarThcs CIEAYIOUIMX pEKOMEHIAIINMN:

— Kanan cBsi3u ycTpauBath 10 TUHEHHOMY MPUHIMITY, 0€3 OTBETBIICHHUIA;

— Ilpu HanMUYUM JIMHHBIX YYaCTKOB JIMHUM Il YBEPEHHOMN CBSI3M yCTaHaBIMBaTh Ha Kaxabie 1000

M MarucTpajy IOBTOPUTEIb KaHajla ¢ pa3feleHHbIM HHTep(eicoMm;

— Tepmunaropsl TR+TR- qyist cornacoBanust TMHUK yCTaHAaBIMBATh HA KOHIAX JIMHUHN, UCTIONB3 YA
kineMMHukr OC. BennunHa cOnpoTHBIEHUS TEPMHUHATOPOB MOAOMPAETCS MHIWBUIYATbHO I
Kaxnoi muHuM B mpexenax 51...510 Om (3aBUCHUT OT BOJHOBOTO COMPOTHUBJICHUS JUHHH).
3ayacTyro TepMUHATOPHI YCTaHABIUBATh HE TpedyeTcs;

B xadectBe JMHMM MOXHO HCHONb30BaTh JIFOObIe Kabemu cBsizum  (TenedOHHbIE,
TelneMeTpuyecKue), uMeronie 4 cBOOOJHBIX IPOBOJA, HO HE UMEIOIINE CHIIOBBIX MJIM CETEBBIX
IIPOBOJTHUKOB

3C Moryr pacmonaraTbCs Kak B OJHOM, TaKk M B Pa3HbIX 3[JaHHUAX (IIOACTaHLUAX, OOKcax M T.IL).
Pacnonoxkenne DC ompezgemnsiercss CKOpee TOIMOJOTHUECKH (C MHHHMANbHBIMH JIJIMHAMH CETMEHTOB
MAarucTpalii), 4eM 1o MPOU3BOJCTBEHHOMY IPUHLIMITY.

OtkmroueHue oT ceTH Kakoro-mu6o DC, TOAKIIOYEHHOrO0 K MAarucrpaid, He TPUBOIAUT K
LIYHTUPOBAHUIO JIMHHUH.
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NPUIOXKEHHUE U (o6s3aTebHOE)

AJILOOM cXeM

BHKIJ1.418131.013 23. U3smepurens-kouTposuiep MKC11.2. Cxema anekTpuueckas NpUHIUIHATIbHASL.
BHKIJ1.418131.013 193 Usmeputens-kontposuiep MKC11.2. [lepeueHsb 31eMeHTOB.
BHKIJL.411152.014 24. Cuerunku snexrpudeckoit sHeprun CTIb-H (aktuBHO#U sHeprum kmacca 1). Cxema
BJIIEKTpHUYECKasi COSITUHEHUH.
BHKIJI. 411152.014 D7 Cuerunku snexrpudeckoit sHeprun CTOB-H (akTuBHOM 5Hepruu kiacca 1). Cxema
3JIEKTpUYECKask PacloIoKeHUs

BHKIJ1.418131.010 23 .M3mepurens-koutposuiep MKC12. Cxema snexkTpuyeckasi NpuHIMIHAIbHAS.
BHKIJ1.418131.010 193 .M3mepurens-koutposuiep MKC12. IlepeueHs 351eMEHTOB.
BHKIJ1.426429.00133 Ilepenarunk ITYM-01. Cxema snekrpudeckas NpUHLINTHATbHAS
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