PykoBoACTBO MO aKcnyataunm
BuAeorpaduryeckoro perumcrparopa
MeTpaH-910-104K


FreeText
Руководство по эксплуатации видеографического регистратора
Метран-910-104К





3086.740 P3

COOEP>XXAHNE

1 OIIHMCAHUE M PABOTA ...ttt ettt ettt st e et e e eares 3
1.1 HABHAUEHUE MBJIEJTIHSL.......cicutiieeeeeeeeiititeeeeeeeeeiattaeeeeeesesatbseseeaeesssnsbsasesaeesssnssnnseeaaesann 3
1.2 XAPAKTEPUCTHUKI .. uuvviitieeiiiuiutteeseessisitsssseeeessssssssssesesesssssssssssesssssssssssessssssnnsssseeseesnn 3
R I L0 Y0 VN 237 )1 | ) 1 5 PSRRI 14
1.4 VCTPOMCTBO M PABOTA ...ueciitiiiiteesteeeiteesiteeesteeestseesteesstseesseesssseesseesssseessesssssesssesesseens 14
1.5 MAPKUPOBKA U INIOMBUPOBAHUE........cuuuieiiieiiiiiiiiierieeessiisineressssssnsnnssssssesssnssnssenes 14
| A 17N (0] 23N RO SRPR 15
2 HCIIOJIB30BAHUE T1O HASBHAUEHHUIO .......ccooviiiiieieiiee e 16
2.1 TIOArOTOBKA PETMCTPATOPA K UCHOJIB30BAHUIO........cuvieeieeeiiiiiiieeeeeeeesiiireneeeeeeas 16
2.2  VHTEP®ENC TTOJTB30BATEIIS ..eeeiiutieeeetieeeeitteeeaetteeeeetaeeesetreeessstseeesssaeeesesseeesansaeessnsens 17
A T 500 ) 301 1N £ 13 1 0. QUSSP 19
2.4 XPAHEHUE JIAHHDBIX ...iceiiiitiiietieeeeeiiitreseeeesssitsnsseseesssssssaseseeesssssnsssnsesssssssnssssseeseesnnn 20
2.5 CHUTHATIABALZIS «.uvvvveieeesiiiiiieetee e s eesiitsee e s e e s s s stbaaseeaeessasbaaaeeeeessssasbaeseeeessssnsbenseaeeesnnn 21
2.6 JTOTOJHUTEIBHBIE @YHKILIMI ... .vveeeieieieesireeessiiieessiieeessnreeesssseeessssneessssneeesnnnnesssnnes 26
2.7 PABOTA IO PACTIMCAHHUEO ....ccviiieiiiiiiiiereeeeessiiitaseeeeessssssnsneseesssssnsssssssasesssnssnssessensnnn 30
2.8 PEKUM (GATIIHCDED t1vverieeiiiiiiiieseeessaiiitseseseesssitssssessssssasssssssssesssssissssssesssssssnsssssesseesnn 33
2.9  PEXUM «ITPOCMOTP APXUBA MBMEPEHUID ...ccvveiitieeiiieeitieeitieesireessneesiveesneesveesnneenns 36
2.10 PEXUM «TIPOCMOTP JIEHTBID) ..ecceeiiiurirereeeeesiiitiieeeeeeessessssseseeesssssnssssseessssssnsssseessesnnn 37
2.11 PEXUM «KOHOUTYPUPOBAHIED) .......utveiieeeeiiiiiiiereeeeesiiiirnrereeessssisssseseessssssssssseeseesnns 38
2.12 CO3IAHUE MATEMATHUYECKHUX BBIPAKEHHMIT .......ccoiivvieiiiiiececiiie e et st 58

2.13 OYHKIUA 3ALATE OT HECAHKIITMOHUPOBAHHOT'O M3MEHEHIS HACTPOEK
PETTICTPATOPA .. .eeeeeeeiiectttteeeeeeeeesttbreeeeeeesstabbsaeeeeesssabbsaeeeeeessaassssaaeeeeesaassbreseeeessasnsees 60
2.14 CEPBUCHOE ITPOTPAMMHOE OBECIIEUEHHUE PETUCTPATOPA .....ccccvvveeeeeeeeiiiireeeeeeeenns 61
3 METOIUKA TTOBEPKI .......ccueiiiiiiiee ittt s et eata et asvaesneeannee e 62
3.1  OTIIEPALIM ITOBEPKH .....uuvvieiieeeiiiiiiseseeeesasiuttseseesessssstssssessssssssssssesaeessansssssnsesessssnnsnes 62
3.2 CPEJICTBA TIOBEPK ......uutiiiiieeeiiiiutiteseeeesasisttseseesesssissssssessesssassssssesaesssanssnssnsesessannnsnns 63
3.3 YCJIOBUS IOBEPKU M ITOJITOTOBKA K HEM......veiiiiiiiec i et sttt 63
3.4  TIPOBEIEHME ITOBEPKI.......cccceiiiiiuitieeeeeeeeiittteeeeeesssaisssssesessssessssssesesessessssssesseessennssnes 64
3.5 O®OPMIIEHUE PE3YJIBTATOB TTOBEPK .......cccoiiveieiiitieeeeitvieeeeiteeeesetteeeeeteeeessneeesennens 72
4 TEXHUYECKOE OBCJIYIKHMUBAHUE ........ccoooiiiieee e 73
4.1 OBIIUE YKABAHMS ..ceeiiutitiiiuiiieessitieessittteestteeeastbeeesssbaeesssbseessbbeesssssaeessnbseeessneeesnnses 73
4.2 MEPDBI BEBOITACHOUCTH .....eiiiuttieesittieeesiieeeestteaeastbeessssbaeessnbseesabbeaesssseeessstseeessneessnnnes 73
4.3 TIOPAJIOK TEXHUUECKOI'O OBCITYXKUBAHUS PETUCTPATOPA ...ooeeviviieeiiieeeeiieee e 73
4.4 3AMEHA BATAPEU IUTAHUS BHYTPEHHUX UACOB.......cccuvieiieeeiiiiiiieeeeeeesssiiireneeeeesans 73
5 XPAHEHUE, TPAHCIIOPTUPOBAHUE............cocoiiiiiieee e 76
TIPTTIOKEHIIE A ...ttt e et et e e e et e e e e aae e e e bae e e s enteeeeereeeesenaeeean 77
TIPUTIOMKEHIE B.....oooeiiiic ettt ettt ettt tte e e st e e e enbae e e s aaaaeean 79
B0 (@) ) 5177 - T 81
TIPUTIOMKEHIIE T ...ttt ettt ettt e et e et e e e st e e e e eabe e e e enbaeaeseaaaeean 89



3086.740 P3O

HacToswee pykosoacTBo no akcnnyataumm (P3) pacnpocTpaHseTcs Ha perncrparto-
pbl BUgeorpadunyeckne dnvetpo-Bud3P-M (nanee no tekcty - permcrpatopsl) U npegHasHa-
YeHO Ans U3yyYeHus MX yCTponCTBa, NpMHUMNa AENCTBMSA M NpaBun aKcnnyaTauumn.

B pykoBoAcTBe MO aKchmyaTaummn npmBeaeHbl OCHOBHbIE TEXHUYECKNE XapaKTepucTu-
K1, yKa3aHus Mo NPUMEHEHWI0, NpaBuna TPaHCMOPTUPOBAHNSA, XPaHEeHUs 1 Apyrve CBeAeHus,
HeobxoAnMble AnNs MPaBWNbHOWM 3JKCMyaTauuu perucTpatopa (permcTpatopoB) OrnMeTpo-
Brn3OP-M (ganee no TekcTy — peructpaTtop). pu akcnnyaTaumm permctpatopa AoMnonHUTeNb-
HO PYKOBOACTBOBaTbCA nacnoptoM «PeructpaTtop Bugeorpadwuyeckuin dnmetpo-BudP-M
3086.000 MC».

KoHcTpykuus permctpaTtopa npeanpusTMeM-nusrotoBuTenemM MnoCTOSHHO COBEPLUEH-
CTBYeTCS, NMO3TOMY MOryT ObiTb HE3HAYMTENbHbIE OTNNYMA OT MPUBELEHHOro B HACTOSALLEM
AOKYMEHTe OnncaHus, He BnustoLme Ha paboTocnocobHOCTb U TEXHNYECKNE XapakTepUCTUKn
pernctpaTopa.
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1 OINUCAHUE N PABOTA

1.1 HasHaueHue usgenus

1.1.1 PerncTpatop npegHasHayeH Ans 3aMeHbl GyMadkHbIX CaMOMUCLIEB W CRYXWUT
ONs UBMEPEHWS!, PerncTpaumm U KOHTPOSSt TEXHOOMMYECKUX NPOLLECCOB B MPOMbILLNIEHHOCTMY.
OH no3BonseT N3MepsTb U 3anucbiBaTb MO HECKOMbKUM KaHanam curHarbl Cusbl U Hanpsihke-
HWUSI NOCTOSIHHOrO TOKA, COMPOTUBMEHWS, CUrHaNoOB TepMmonap, NMPOMETPOB U TEPMOMETPOB
COMPOTUBIIEHUS], @ TaKkKe HE3NEKTPUYECKUX BENUYMH, Npeobpa3oBaHHbLIX B 3MeKTpuYeckme
CUrHarnbl NOCTOSIHHOrO TOKa, HaMPsKeHUst U CONpPOTUBIEHUs. PernctpaTtop Takke MOXET Bbl-
cTynaTb Kak cuctema cbopa AaHHbIX U UX nepeaayy B CUCTEMY YNpaBneHus, T.K. UMEIOT UH-
Tepdelic ¢ BHelHen ceTbio RS-485 Modbus RTU.

1.1.2 Mpumep 3anucu ycrnoBHOro o603HayYeHns perucTpatopa, Npu ero 3akase 1 B 4o-
KyMeHTaL 1N Apyrov NpoayKUMmn, B KOTOPOA OH MOXET ObITb NPYMEHEH:

- KN-ETH-BM-TM  TY 4227-...-2012

I I
4 5

3AnmeTpo-BudP-M5,7 -

I
1
1 — Twn peructpaTtopa
2 — KonunuyecTBo aHanoroBbIx BXOAOB (KaHanoBs):
0 — aHanoroBble U UMdPOBbIE BXOAbI OTCYTCTBYIOT. BMecTo Hux nmeetcs
[OMNOMHUTENbHbIN LMdpoBo MHTepdenc RS-485 ans cbopa namepuTensHom
MHpopMaLmm € BHELLHUX YCTPOMCTB, Nogaepkusatowmnx npotokon Modbus/RTU (ao
16 aHanoroBbIx 1 8 ANCKPeTHbIX NepeMeHHbIx Modbus) (ucnonHenue 1);
4 — 4 aHanoroBbix BxoAa (ucnomnHexue 1);
8, 12 — 8 unu 12 (ncnonHexwne 2);
3 — KonnuyecTtBo AMCKPETHbIX BLIXOO0B:
8 — 8 perne cpegHen MOLLHOCTY;
16 — 16 pene cpefHe MOLLHOCTM (McnonHeHue 2 1 0-KaHanbHOe UCNOMHEHMWE);
8PC — 8 curHanbHbIx pene (TonbKo Ans UCNOMNHeHus 2);
16PC — 16 curHanbHbIx pene (TonbKo AN UCNOMHEHUs 2).
4 — Hannune onuuii (ecnu He TpebyeTcst — He yKasbiBaTb):
- KN - kapta namaTtn (SD) n USB card reader (ycTponcTeo ans 4YteHunss SD-kapT);
- ETH - koHBepTOp nHTepdenca Ethernet B RS-232/RS-485;
- BIN - BCTpoeHHbIN 6ok NMTaHns JaTtymKoB (TONbKO ANA UCTONHeHUs 1, kpome
BapuaHTa 6e3 aHarnoroBbIX KaHarnoB);
- nATIN (nATIMW) — kon-Bo (n) agantepos ATI1 (ATIN) ansa nogknoyeHus Tepmonap
B KOMIEKTE;
- I'N - Hanuune noBepku (ecnu He TpebyeTcs, He ykasbiBaTh);
5 — O6o3HaveHne TexHn4Yeckux ycnosuin TY 4227-016-99278829-2012
(Heobs3aTenbHoe nore).

8-
I
2

w — |00

1.2 XapakTepucTukm

1.2.1 Perctpatop vMeeT ABa UCMOSHEHUS C XapaKTepucTUKamu, NnpuBeaeHHbIMU B
Tabnuue 1.1.
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Tabnuua 1.1
Wc- Konnyectso | Konnuectso | KonuyecTtso
norn- O603HaveHre aHaroroBbIX | OVUCKPETHbIX | ANCKPETHbIX
HeHne KaHanos BXOJ0B BbIXOO0B
Permctpatop 3nvetpo-Bn3dP-M5,7-4-8 4 4 8
1 0o 16 aHanoroBbIX 1
Pervctpatop OnmeTtpo-BudP-M5,7-0-16 * 8 ANCKPETHbIX 16
nepemeHHbIx Modbus
Permctpatop 3nmetpo-Bn3P-M5,7-8-8 8 4 8
) Pervctpatop OnmeTtpo-BudP-M5,7-8-16 8 4 16
Pervctpatop OnmeTtpo-BudP-M5,7-12-8 12 4 8
Pervctpatop OnmeTtpo-BudP-M5,7-12-16 12 4 16

* — Mopgenb pernctpatopa 6e3 aHanoroBbIX U AUCKPETHbLIX BXOAO0B, NpeAHa3HauYeHHas ana céopa v
perncTpaumm AaHHbIX OT BHELWHUX npubopos no RS-485 (Modbus), BkntovaeT asa nopta RS-485

Tabnuua 1.2 CBogHas Tabnuua o603Ha4eHun kaHanos

O603HavyeHe kaHana

Tunbl curHanoB M3mepenne | Bocnpounssegenve | JononH.
AB B P, PC MB | Bl
0-5 mA, 0-20 MA, 4-20 mA [ o o o o
curHanel TI1, TC, conpoTUBeHNs NocTo- ° o o o o
SHHOMY TOKY
HanpsxeHne 0-100 mB, 0-1 B ° o o o o
OUCKPETHBIN NTOTMYECKUiA o ° o o o
ONCKPETHBIN «CYXON KOHTaKT» o ° ° o | o
JononHutenbHble PYHKUUN
BCTPOEHHbIN NCTOYHWK MUTaHUs o o o o °
mMaTemMaTnyeckasi obpaboTtka [ o o e | ©
dunbTpauns BXOQHOTO 3Ha4YeHUs [ ° o o o
ynpaBfieHe Harpy3Kowm NOCTOSHHOIO TOoKa o o o o o
yrnpaBneHve Harpy3kon NnepeMeHHoro Toka o o ° o o

Konun4yecTtBo "BupTyanbHbIX" KaHanoB B permctpaTope

VGrONHEHMe perncTpaTopa KonnyecTtBo "BMpTYyanbHbIX" BXOOOB
MB (ananoroBble) OB (auckpeTHble)
AnmeTpo-BudP-M5,7-4-8 4 0
3AnmeTpo-BudP-M5,7-8-X 4 0
AnmeTpo-BndP-M5,7-12-X 4 0
OnmeTpo-BudP-M5,7-0-16 16* 8*
MpumeyaHun

BupTtyaneHble aHanorosble (MB) 1 auckpeTHble Bxoabl (B) — ato gononHu-

TenbHble KaHarnbl Ang maTemaTn4eckomn 06pa6OTKVI OaHHbIX.

* — B ucnonHeHuun dnmetpo-BudP-M5,7-0-16 kaHanbl MB 1 [1B npegHasHaueHbl

ans cbopa gaHHbIx No RS-485 (pexxum Master).
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1.2.2 AHanoroBble BXoAbl
1.2.2.1 AHanoroBble Bxoabl (AB) peructpatopa — yHuBepcasnbHble U UHAMBUAYaNbHO
KOHpurypumpytoTca Ha npeobpa3oBaHne CUrHarnos:

- Tepmonap;

- TEPMOMETPOB COMPOTUBIIEHMS;

- NMPOMETPOB;

- CUIbl NMOCTOSIHHOTO TOKA;

- HanpsPKeHWs NOCTOSIHHOTO TOKa;

- COMPOTMBIIEHNS MOCTOSIHHOMY TOKY.

1.2.2.2 Bce BxOAbl ranbBaHNYeCKN U30MMPOBaHbl OT KMNEMMbl 3a3eMMNEHNS U Mexay
coboi.

1.2.2.3 [Ouana3soHbl namMepeHusa 1 npegenbl SOMycKkaeMon MorpeLHoCTU U3MepeHns
ansa kaHanos AB namepeHns Toka, HanpsXXeHust 1 CONPOTUBEHUS COOTBETCTBYIOT 3HaYeHU-
sIM, NpuBeAEeHHbIM B Tabnuue 1.3.

Tabnuua 1.3
Mpepenel gonyckaemon ao-
Tun Mpepenel gonyckaemol | NONHUTENbHOW abcontoTHOM
DyHKUMA OnanasoH OCHOBHOW abCOMOTHOM | MOrPeLUHOCTU Ha Kaxable
kaHana
NorpeLHocTn 10°C B npegenax pabounx
YCMOBUI 3KcnyaTaumm
M3MepeHne Cuibl ToKa +(0 —23) mA | #(0,0005-MB+8 mKA) +0,0005-B
namMepeHue HanpskeHus | (0 — 110) mB| £(0,0005-MB+20 mkB) _
AB* +0-1,1)B | *(0.0005-1B+0,4 mB) *0,00025-1B
n3MepeHne ConpoTmB- 0-3250m +(0,0005-MB+0,13 Om) +0,0005-VB
neHna**

* TMN KaHana 4ns ucnonHeHnn 1 n 2 perucrparopa

** NOCTYMHbIE CXeMbl MOAKITIOYEHNS CONPOTUBIIEHUSI PA3NMYaTCst MO UCTMIONHEHUSIM:
2-X, 3-X NpoBOAHasi CXeMbl NMOAKMKYEHUSI — AN UCMONHEHUST 1;
2-X, 3-X, 4-X NPOBOAHAsA CXEMbI NOAKITHOYEHNS — ANS UCMOSTHEHUST 2.

VIB — mogynb 3Ha4YeHns nsamepsieMon BENUYMHbI

1.2.2.4 BxogHoe CONpOTMBIIEHNE KaHaMoB:

- He 6onee 50 Om — nNpu n3MepeHun Toka;
- He meHee 10 MOwm - Npu n3aMepeHun HanpsxXeHNs

1.2.2.5 NapameTpbl TOKa BO3OY>KAEHNSA NPY M3MEPEHNUU COMPOTUBIIEHNS:

- 3Ha4YeHue Toka BO30OYyXaeHus 0,21 MA £10%;
- nynbcauum Toka, He bonee 5%.

1.2.2.6 MNpeobpasoBaHune BbIXOAHbLIX CUrHanNoB Tepmonap (aanee - TI):

- HCX no FOCT P 8.585-2001;

- KOHTpONb 06pbIBa ceHcopa (Npy BKIMIOYEHHOM AETEKTOPE 00pbLIBA);

- U3MepeHne Temnepatypsbl "xonoaHoro cnasa”:

e aBTOMAaTU4YEeCcKoe:

— C MOMOLLbHO BCTPOEHHOTO AaTynka, pa3MeLLEHHOro Ha 3agHen naHenm (1c-
nonHexusa 1 un 2);
— ¢ nomowbto agantepoB ATMW. Hanbonblias To4HOCTL 0becneunBaeTca
npv noaknodeHnn TI yepes agantepbl ATIW ¢ MHAMBMAYaNbHOW KOMMEH-
cauuen 3HayeHus Temnepatypbl XC.
— C MOMOLLbHO OZJHOMO U3 U3MEPUTENbHbIX KaHanoB. [1ns kKoMneHcaumm 3Ha-
YeHusi TemnepaTypbl XC MoryT 6bITb MCMONb30BaHbI NOKa3aHust Noboro ka-
Hana, ¢ nogkntoveHHbIM TC nnu TN nubo noakntoveHHon Yyepes ATIN.
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e BPYYHYIO — ON14 KaXXO0ro KkaHana 3Ha4vyeHune temMmnepartypbl XC 3apaeTtcs nosnb-
3oBarenem.

1.2.2.6.1 MopkntoveHre Tepmonap ocyllecTBnsieTcs NnobbiM 13 cnocobos:

e 4yepes BHELUHWE BMHTOBbIE KOMOAKM CO BCTPOEHHbIM AAT4YMKOM TemnepaTypbl
"xonopgHoro cnas" — agantep ATMW. CeueHne xun — o 3,5 MM? (pUCYHOK
1.1).

e 4yepes3 BHeLUHWE BMHTOBbIE KONoaku 6e3 gatyvka TemnepaTypbl "XOnogHOro
cnas" — apantep ATI. CeuyeHne xun — ao 3,5 Mm? (pucyHok 1.1).

e HEMnocpeacTBEHHO 4Yepe3 KMeMMy W3MepUTENbHOro KaHama pervcrpaTtopa
(ceuenue xun oo 1,5 Mm?).

e CxeMbl nogkntoyeHns Ans oboux WCMONMHEHUW perncrTpatopa npuBeAeHbI
Mpunoxenun B.

a) BHewHwni Bua aganTepa 6) YcTaHoBKa, agantepa B OTBETHYIO
Tepmonap KNemMmmy n3MepuTenbHOro KaHana
PucyHok 1.1 Agantep ansa nogkntoveHns tepmonap (AT, ATMN)

1.2.2.6.2 Tunol TI1, npegensl AOMNYCKAaeMOWN MOrPELLHOCTU U AnanasoHbl npeobpaso-
BaHWs TemnepaTyp TepMonap COOTBETCTBYHOT 3Ha4YeHNsIM, NpuBeaeHHbIM B Tabnuue 1.3.

Tabnuua 1.4
Mpenenel gonyckae- | [Npepens! gonyckaeMoi go-
MOW OCHOBHOM abcCo- | nonHuUTenbHoN abcontoTHOM Eannnuya
[Onana3soH, .
Tun TN oC NOTHOM NOrpeLIHo- NMOrpPeLUHOCTU Ha Kaxable MnaaLwero
CTWU OTHOCUTENBbHO 10°C B npegenax pabounx | paspsiaa, °C
HCX, +°C1 ycrnoBwui akcnnyaTauum, +°C
A-1 0...400 2,6-0,003*T .
(TBP) 400...2200 0,8+0,0016*T 0,0004-T
A-2 0...300 2,8-0,005*T
(TBP) 300...1800 1+0,0013*T )
A3 0...300 2,6-0,004°T 0,0003-T
(TBP) 300...1800 1+0,0013*T
J -200...0 0,43-0,004*T 0,04-0,0006-T 0.1
(TXKK) 0...1000 0,43+0,0006*T 0,04+0,0002-T !
R -49...200 5-0,013*T
(TN 13) | 200...1767 2,3+0,0002*T ]
s 49...200 4,7-0,011°T 0,06+0,0002T
(T 10) | 200...1700 2,4+0,0003*T
B 500...1000 5,7-0,0032*T ]
(TMP)  [1000...1820 25 0,03+0,0001-T
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1. bes yyeTa norpeLHOCcT Npeobpa3oBaHnst TemnepaTypbl XONOL4HOrO cnas
2. MNpepenbl gonyckaeMow abCconoTHOW NOrpeLLHOCTY KaHana KoMneHcaumm TemnepaTypbl
XONoAHoro cnas:
+1°C (Mpu ncnonb3oBaHUM aganTepoBs A5 NOAKIOYEHNS TepMonap Co BCTPOEHHbIM
TepmogaTuukom — ATIN),
+2°C (npw MCNonb30BaHMM BCTPOEHHOIO TepMoAaTymnKka, Ans UCNOonNHeHnni 1 n 2);
3. T — 3Ha4yeHune npeobpasyemon Temnepatypbl, °C

Mpepnensl ponyckae- | [Npegenbl gonyckaeMoi go-
MO OCHOBHOW abco- | monHUTENbHON abCconoTHOM EavHuua
[Onana3soH, .
Tun TN oC TIIOTHOW NOrpeLUHo- NOrpeLLHOCTN Ha Kaxable mMnagliero
CTW OTHOCUTENBHO 10°C B npepenax pabounx | paspsga, °C
HCX, +°C1 yCrnoBwuii akcnnyartauum, +°C
E -200...0 0,35-0,0035*T 0,04-0,0006-T
(TXKH) 0...1000 0,35+0,0005*T 0,04+0,0002°T
N -200...0 0,8-0,007*T 0,05-0,0007-T
(THH) 0...1300 0,8+0,0004*T 0,05+0,0002°T
K -200...0 0,55-0,0055*T 0,03-0,0007-T
(TXA) 0...1300 0,55+0,0008*T 0,03+0,0003-T
M -200...-100 0,06-0,007*T 0,06-0,0005-T
(TMK) -100...100 0,6-0,0015*T
T -200...0 0,55-0,005*T 0,03-0,0006-T
(TMKH) 0...400 0,55 0,03+0,0001-T
L -200...0 0,35-0,0035*T 0,03-0,0006-T
(TXK) 0...790 0,35+0,0004*T 0,03+0,0002°T
MpumeyvaHus

1.2.2.7 Npeobpa3zoBaHne BbIXOAHbIX CUrHANOB TepmMoMeTpoB conpoTtusnenus (TCI,
TCM, TCH):
1.2.2.7.1 Cxema nogKIo4eHs TepMoMeTpa ConpoTMBNEHNS:

e [BYXNpOBOAHas — BMUSHWE CONPOTUBMNEHUS COEAMHUTENbHLIX NPOBOAOB (Ao 99
Owm) ycTpaHsieTcs BBOAOM 3HAY€HUsI CONMPOTUBIIEHWUSI NMPOBOAOB B COOTBETCTBYHO-
LeM nomne B HaCTpoKax kaHana (Npy 3TOM CymMMa 3Ha4YeHuid COnpoTUBMNEHUI CO-
eaVHUTENbHOM NHUKN U TC He AOIKHO NpeBbIlaTh 3HAYeHUs!, ykadaHHoOro B Tabn.

1.1);

TPExXNpoBoOAHasi — BMSIHNE COMPOTUBIIEHUST COEAMHUTENBHbBIX NMPOBOAOB YCTPaHS-
eTCsl 3a CYeT KoMMeHcauun, npu 3TOM COMPOTUBMEHME MPOBOAOB AOIMKHO ObITb
oanHakoBbIM (CM. puc. B.2 MpunoxeHus B);
YeTbIPEXNPOBOAHAS — BNUSIHUE COMPOTUBMEHUS COEANHUTENBHbBIX MPOBOAOB MOJI-
HOCTbIO yCcTpaHsieTcs. [laHHasi cxema NoAKMtoYeHUss 4OCTYNHa TOMbKO ANst UCnon-
HeHus 2 permcTpaTopoB.

1.2.2.7.2 Tunbl TepmomMeTpoB conpoTtuenexus (TC), npegenbl AOMYyCKAaeMON OCHOB-
HOW MOrpeLUHOCTM 1 Ananas3oHbl npeobpa3oBaHus Temnepatyp TC COOTBETCTBYIOT 3HAYEHU-
AM, NpBeAeHHbIM B Tabnuue 1.5.




3086.740 P3O

Tabnuua 1.5
Mpenensbl ponycka- Mpepensl gonyckaemon Jo-
€MOW OCHOBHOMN ab- | NoNMHUTENbHOW abComMoTHOM
i [nanasoH, .
Tun TC a, °C? °C COMKOTHOW MOrpeLl- | MOrPELLHOCTU Ha Kaxable

HoCTK oTHocuTenb- | 10°C B npegenax pabounx
Ho HCX, +°C ycnosum akcnnyataumm, +°C

4601 W00 = .

Mpan. 21* | 1,3910 -199...650 0,5+0,0007-T

501 -199...850 0,8+0,0009-T ]

1000 0,00391 -199...620 0,5+0,0007-T 0,14+0,0006-T

Pt-50 -195...845 0,8+0,0009-T

Pt - 100 0,00385 -195...630 0,5+0,0007-T

50M 0,00428 | -180...200 0,8+0,0005-T

53M 0,00426 | -49...179 0,8+0,0005-T

pag. 23* 0,12+0,0005T

100M 0,00428 | -180...200 0,5+0,0005-T ’ ’

Cu-50 0,00426 | -49...199 0,8+0,0005-T

Cu-100 -49...199 0,5+0,0005-T

100H

Ni -100 0,00617 | -60...180 0,4 0,09+0,0003-T

MpumeyaHus

T — 3Ha4eHne npeobpasyemoit TemnepaTyphl
*—no MOCT 6651-78
LleHa mnaguwero paspsiga 0,1°C

1.2.2.8 Peructpatop M3MepsieT BbIXOAHbIE CUrHarnbl MMPOMETPOB C rpagyMpoBKaMu
no FOCT 10627 — 71. Tunbl rpagyMpoBOK NMPOMETPOB, NPeAenbl U3MepeHns U npeaens! 4o-

I'IyCKaeMOIZ NOorpeLHOCTN COOTBETCTBYHOT 3HA4YE€HNAM, NpuBeaeHHbIM B Tabnuue 1.6.

Tabnuua 1.6
Mpenensi Mpepensl gonyckaemon
T | fenssows | ponyoiaencn | SoTeneneien atee | B
rpagyvpoBokK | npeobpa3oBaHus, OCHOBHOM B A
NMPOMETPOB °C abcontoTHOM kaxaple 10°C 8 npeae- paspsifa,
norpewHoct. +°C| 13X pabounx ycnosun °C
P T akcnnyatauum, +°C
400...700 24-0,03*T
PK-15 700...1500 5-0,003*T
_ *
PK-20 600...900 10,2-0,009*T
900...2000 3-0,001*T 0.0001-T 01
PC-20 900...1750 3,6-0,0016*T ’ '
1750...2000 3
1200...1650 6,5-0,003*T
PC-25 1650...2500 1.8

MpumeyaHue — T- 3Ha4eHWe nNpeobpasyemort Temnepatypsl, °C

CxeMbl NOAKMYEHUs pPasfiMyHbIX UCTOYHUKOB CUrHaNoB K kaHanam AB npuBefeHbl B

npunoxexHum B.




1.2.3 BeluncneHune pacxoaa cpeg
1.2.3.1 Peructpatop obecneumBaeT BblYMCIIEHNE pacxofa cpen B COOTBETCTBUM C
[OCT 8.586.(1-5)-2005. Tunel cpea, npenensl U3MepeHns u npegensl Aonyckaemon OCHOB-
HOW NOrpeLIHOCTN COOTBETCTBYIOT 3HAYEHNAM, NpMBeAeHHbIM B Tabnuue 1.7.

Tabnuua 1.7

3086.740 P3

Cpena

[nana3oH BXOAHbLIX BEMNYUH

Mpenensl OCHOBHOM
OTHOCUTEIbHOM
NOrpeLHOCTM BblYUCIIEHMS

cTeneHb cyxoctn 0,7 < 4 <£1,0;

MpupoaHbIn 250<T,K<340
ras 0,1=P,MMNa<12
Mpn ncnonb3oBaHMM METOAOB pacyeTa 0,01 %
no YC GERG-91 mog., NX19 mog. no
FOCT 30319.2-97
Booa 273,15 < T, K< 1073,15;
0,001 <P, MINa <100; P > Ps; 0,05 %
Boagyx 200<T,K<400K 0
0,1 <P, MMa <20 MMa 0,01 %
Meperpetbin | 373,16 =T, K< 1073,15; 0.05 %
nap 0,001 <P, MIMa £ 100; P < Ps; '
Hacbiweh- 273,16 < T, K< 645;
HbIV nap 0,001 <P, MMNa<21,5; P =P 0,05 %

1.2.3.2 Pac4yeTHble BENUYUHBDI:

MacCOBbIi pacxof;
06BbeMHbIN pacxog B pabounx yCroBusx;

0OGBbEeMHbIN pacxof B CTaHOAPTHBLIX YCMOBMSAX (TOMbKO ANA MPUPOAHOro

rasa u Bosgyxa).

1.2.3.3 lNoapepxmBaeMble CyxaloLme yCTponcTaa:

anadparma (yrnosor cnocob otbopa AaBneHus);
Avadparma (TpexpaguycHeli cnocob oTbopa faBneHus);
anadparma (pnaHuesbi cnocob otbopa aaBneHus);

conno NCA 1932;
ANMMNCHOe Conso;
conno BeHTtypuy;

Tpyba BeHTypu ¢ nutoh Heo6paboTaHHOM BXOOHOW KOHNUYECKOW YacTbio;
Tpyba BeHTypu c o6paboTaHHO BXOOHOW KOHUYECKOW YacTblo;
TpyOa BeHTypy CO CBapHOWM BXOOHOW KOHWYECKOW 4YacTbl U3 JIMCTOBOWN

cTanu.

1.2.4 [InckpeTHble BXOAbI

1.2.4.1 PeructpaTtop umMeeT 4 AUCKPETHbIX BXOoAa.

1.2.4.2 Cxembl NOAKMIOYEHNST ANCKPETHBIX BXOA0B perncrtparopa nokasaHbl B Mpumo-
XeHunn B Ha pucyHkax B5 (nopkniodeHne Bbixofa TuMna «Cyxon KOHTakT»), B6 (nogkntoveHne
BbIX04aA TUMA «OTKPLITbIA KONNEKTOP») U B7 (NoTeHumanbHOe NoakmntoyeHne).

1.2.4.3 XapaKTepuCTUKN OUCKPETHBLIX BXOAOB NPU KaXKOAOM MOAKIMIOYEHUN NPUBEAEHbI

B Tabnuue 1.8.
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Tabnuua 1.8
3Ha4veHune
MapameTp
He MeHee He bonee
Hanpsixenue nor. “0”, B -2,4 2,4
Mpu cuntbiBaHMM | Hanpsixenwe nor. “1, B 4,5 -4,5
noteHumnanbHblX | BxogHou Tok, MA (npn UBx=+24B) - 7
curHanos Makc. gonyctumoe NOCTOSAHHOE BXOO4HOE i 42
HanpsxeHue (nbon nonsipHocTn), B
ConpoTuBrneHve “3aMKHYTOro” KOHTaKTa, i 1
Mpw cunTbiBaHun | KOM
CUrHanos Tuna ConpoTuBneHune “pa3oMKHYTOro” KOHTakTa, 100 )
«CyXoWn KOHTaKkT» | KOM
TOK KOPOTKOro 3amblkaHusi, MA - 3
Tuna "oTKpbITbIN | TOK yTEYKM "pa3oMKHYTOro KOHTakTa", MKA ) 50
Konnekrop"
finsi ntoGoro YacToTta nepekrntodeHns, Ny - 5
NoAKNoYeHUs

1.2.5 [Ina obecneyeHns nNUTaHna MOAKMIOYAEMbIX AATYMKOB B KOHMMrypaumo perun-
cTpaTopa MOXeT BXOAMTb BCMOMOraTeNibHbIA ranbBaHUYECKN W30MMPOBAHHBIN WCTOYHUK
HanpspKeHWs NOCTOAHHOro Toka (onuust — Bl npu 3akase, Tonbko ANs ncnonHenns 1).

MapameTpbl UICTOYHUKA NMUTaHNSA:
- BbIXOQHOE HanpsbKeHue

- MakcuMarnbHbIN BbIXOAHOW TOK 120 MA;

- HanpsXeHue U3onaumm 500 B (cpenHekB. 3Ha4yeHue);
- 3awmTa OT "KOPOTKOro" 3ambIKaHus.

(24+1) B;

1.2.6 OuckpeTHble Bbixoabl (P, PC)
1.2.6.1 OunckpeTHble (peneriHbie) BeIXodbl perncrpaTopa MoryT MCnonb30BaTbesa ANS:

— ynpaBlieHNA BHELLHUM O60py,CI,OBaHMeM;
— CUrHanusauuu,
— perynnpoBaHus.

1.2.6.2 Tun pene (onpeaensieTcs KOHGUrypaumen npu 3akase):

e pene cpegHelr MOLLHOCTM (NepeknaHoM KOHTakT 1-rpynna) — uenu go 5A (ans
ncnonHeHun 1 n 2 yctaHaBnmMBaloTCA NO YMOMYaHMIo);

e  curHarnbHoe pene (NepeknaHomn KoHTakT 1-rpynna) — uenu go 1A (Toneko ans
MCNOoNHeHUs 2, Npu Hanuunn B koga 3akasa «8PC», «16PCy).

1.2.6.3 CurHanbHble pene npegHasHaveHbl Ans KOMMyTaumm cnaboTouHbIX uenen ¢
PE3UCTMBHOW Harpy3kom U MMEKT HOPMUPOBaHHbLIE NapameTpbl MUHUMANbHO KOMMYTUpYe-
MbIX Harpysok.

1.2.6.4 MapameTpbl BbIX040B NpuBeAeHbl B Tabnuue 1.9.
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Tabnuua 1.9
Tun Bbixoga | XapaKTepuCTUKKU
PenenHbin KonnyecTBo BbIXO4OB 0o 16
BbIXO[, BbIxogHbIE KOHTaKThI OpHa nepeknioyatowas rpynna
MapameTpbl KOMMyTauumu (ogHOCTabuIbHOE perie cpegHel MOWHOCTH):
- NepeMeHHOro Toka ~250B / 5A Ha aKTMBHYIO Harpysky
~250B / 2A Ha UHOYKTUBHYIO
Harpy3ky (COS¢ = 0,4)
- MNOCTOSIHHOTO TOKa =30B / 5A
=110B / 0,2A | Ha aKTUBHYIO Harpy3sky
=220B /0,12A
- MMHUMarnbHas KOMMYyTUpye-
Masi Harpyska 100 vA 5B
MapameTpbl koMmyTauum («<PC» - curHanbHoe pene):
- MepEeMEeHHOro Toka ~125B/0,5A Ha aKTMBHYIO Harpysky
- MOCTOSIHHOIO TOKa =30B /1A Ha aKTMBHYIO Harpysky

- MUHVUMarnbHasi KOMMYTUpYye-
Mast Harpy3ska

10 mkA 10 mB (mocT. Toka)

1.2.6.5 lNpu NpoekTpoBaHWK LiENe CUrHann3aunm, yrnpasneHus ¢ NCMnofib30BaHNEM
penenHbIX BbIXOAOB PeErMcTpaTtopa pekoMeHayeTCs yunTbiBaTh NapameTpbl HA4EXHOCTU UC-
Nosb30BaHHbIX B NPMOOpe 3NeKTpoMexaHUYeCKnX pene.

HapexHOCTb MexaHN4YeCcKoro 3amblkaHWsi KOHTAKTOB NMpu cpabaTbiBaHUK pene:

- 5 MITH. UMKMOB - AN KOHTaKToB pene cpegHen mowHoctu (P);

- 50 MIH. LUKITOB - AN KOHTaKTOB curHanbHbix pene (PC).

Mpy KOMMyTaUUK peanbHbIX AMEKTPUYECKUX Lener, KOMMYTUPYOLUX TOK Yepes
Harpysky, HaleXXHOCTb 3NEKTPUYECKO KOMMYTaLMM KOHTaKTOB COCTaBISET:

- 50000/30000 uuKnoB 3aMblKaHWs/pa3mblKaHUSt MPU KOMMYTaLLMN aKTUBHOW
Harpy3ku ~ 250B/5A - onsa KOHTakToB pene cpegHen mowHocTtu (P);

- 100000 umMKnoB Npu KOMMyTaLMK akTUBHOW Harpy3sku ~ 125B/0,5A, =30B/1A - ans
KOHTaKkTOB curHanbHbIx pene (PC).

[Mpn KOMMyTaUMU peakTUBHOM Harpy3ku HafeXHOCTb AfeKTPUYEeCKONn KoMMyTauun
MOXET CHMXaTbCA OT YKa3aHHbIX 3Ha4Y€HWN MHOTOKPaTHO B 3aBUCUMOCTM OT 3HAYEHUIN UHAYK-
TUBHOCTW Harpyskvd W HanpskeHns B MOMEHT KOMMyTauuu BCrieacTBMe obpa3oBaHus anek-
TPUYECKON Oyrn Mexay KOHTakTaMyu B MOMEHT KOMMYyTaLmu.

1.2.6.6 [Ang yBenu4yeHus cpoka crnyx0bl KOHTaKTOB perne npyv KOMMyTauum MHOYKTUB-
HOW Harpysku pekoMeHOyeTCs MPUMEHSATb AOMOSTHUTENbHbIE 3alMTHbIE Lenu, CHuXawoLme
BbIOPOCHI HAMPAXXEeHNS NpU pa3MblKaHNW KOHTaKTOB:

OcobeHHoCTH

Tun cxembl

Bbi6op KOMMOHEHTOB

KoHTakT

RC
uenb

Ha nepemeHHOM Toke ecTb
TOK yTeuku yepe3 RC uenb B
Pa30MKHYTOM COCTOSIHUM.

VinayKiveras
Harpyaka

TunoBas cxema 3aluThl AN1S
Harpysku Tuna "obmoTka pe-
ne".

VnaykTveHas
HarpyaKa

PekomeHayemMble napameTpbi:

R =0,5...1 OM Ha kaxgbin 1B
KOMMYTUPYEMOTO HanpsiKeHWs!.
C =0,5...1 Mk® Ha kaxabIn 1A
KOMMYTUPYEMOro ToKa, Hanpsixe-
HMem He meHee 630 B.

3HayeHns MoryT BapbMpoBaTbCS
B 3aBMCHMOCTM OT Xapaktepa
Harpysku.
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Twn cxembl OcobeHHocTH BbiGop kOMMNOHEHTOB
KonTakT Mpu nogkntoveHnn guoaa na- | Auopg ¢ 2-x kpaTHbIM unn 6onee
pannensHoO Harpy3ake 3anacom no obpaTHoMy Hanps-

[von _T_ 85| | BpEMS BBIKMIOYEHNS YBENN- | KEHWIO OTHOCUTENMbHO Hanpshke-
5[ | UMBaETCs B HECKOMNbBKO pa3 Mo | HUS MUTaHWUS CXEMbI U MOCTOSH-
g
I £7]| cpaBHeHuto ¢ RC uenbio. HbIM NPSIMbIM TOKOM MpeBbILLIato-

LM TOK Harpy3sku.

1.2.7 Bpems ycTaHoBneHus paboyero pexuma perncrparopa nocne ero BKMYeHus
He npesbilaeT 1 MuH.

1.2.8 MNuTtaHne pernctpaTopa OCYLLECTBASAETCA OT CEeTU NepeMeHHOro ogHodasHoro
ToKka HanpshkeHnem 220 B + 20% u yactoTom 47...63 'y,

MotHocTb, noTtpebnsemas peructpaTtopoM OT CeTU NUTaHWS NPU HOMUHaNbHOM
HanpsbkeHuun, He 6onee 18 B-A. MNoTpebnsemblin OT ceTu TOK B YCTAHOBMBLUEMCS PexXmme —
He 6onee 80 MA.

MpumeyaHue. MNpnbop umeeT B CBOEM COCTaBe CETEBOM UMMYIbCHBIN UCTOYHUK M-
TaHWs, MakcMmarnbHOe 3Ha4YeHue NycKOBOro Toka B MOMEHT BKIoYeHus — He 6onee 5A (gewn-
CTBYyOLLEe 3Ha4YeHne) B TedeHnn 10 MC Npu HOMMHAMBHOM HanpsXKeHWU NuTarLLen cetn. ATo
crnefyeT y4uTbiBaTb NpW BbIGOpe 3NEMEHTOB KOMMYTaLMKU 1 3alumTbl Lenen nutaHus (He Le-
nen BHYTpW npubopa!), B 4acTHOCTM, Npun Bblbope NOporoB cpabaTtbiBaHWUA U BPEMS-TOKOBbIX
XapaKTepuCTMK aBTOMaTWYECKUX BblKMovaTenen, BKOYaOWMUX B cebs anekTpoMarHuTHbIe
pacuenutenm.

1.2.9 TpeboBaHusa anekTpoMarHuTHown coBmectumoctu (OMC)

Pernctpatop cooTtBetcTByeT TpebosaHnam OMC no NOCT P 51522-99 ansa obopyno-
BaHWs Kknacca A, KpuTepuin kadecTBa yHKLUMOHNpoBaHMS B.

1.2.10 SnekTpuyeckas n3onsauus.

1.2.10.1 OnekTpuyeckas nsonsauus npyu temnepartype okpyxatowlen cpeabl 2315 °C un
oTHocuTenbHoM BnaxHocT 80 %:

e MexXay KNnemMMaMu NMTaHus 1 BbIBOAOM 3a3eMIieHus Npnbopa BbiAEPXKMBAET B TeveHue 1
MWH npunoxeHHoe Hanpsxenne 1500B (cpeaHekBagpaTuyeckoe 3HayeHne) nepemMeHHo-
ro Toka yactoTon ot 45 no 65 Iu;

e MeXay 3aKOPOYEHHbIMU KOHTaKTaMu BbIXOAHbIX pene (P) 1 BbIBOOOM 3a3eMreHust npu-
6opa BblgepxmBaeT B TedeHne 1 MUH npunoxeHHoe HanpsbkeHve 1500B (cpeaHekBag-
paTnyecKoe 3Ha4YeHne) NepPEMEHHONO Toka YyacToTon ot 45 go 65 lNy;

e MexXay 3aKOPOYEHHbIMU KOHTaKTaMW BbIXOAHbIX curHanbHbix pene (PC) u BbiBOgOM 3a-
3emMneHns npubopa BblaepXxmBaeT B TedeHMe 1 MUH NpunoxeHHoe HanpshkeHve 1000B
(cpepHekBagpaTuyeckoe 3HaYeHne) NnepemMeHHOro Toka Yactoton ot 45 oo 65 Iy,

e MexXay 3aKOpOYEeHHLIMU KneMmMamu noboro aHanoroBoro BxoAaa v BbIBOAOM 3a3eMIEHUS
npubopa BblAEPXKUBAET B TedeHue 1 MuH npunoxeHHoe HanpsbkeHve 500B (cpepHe-
KBagpaTuyeckoe 3Ha4yeHue) nepemMeHHOoro Toka yactotom ot 45 oo 65 Iy;

e MEeXay 3aKOPOYEHHbIMU KNeMMaMu ABYX MOObIX U3MEPUTENbHBLIX KaHANOB BblAEpPXMBaET
B TeyeHve 1 MUH NpunoxeHHoe HanpsikeHne 500B (cpegHekBagpaTUyeckoe 3HayYeHue)
nepemMeHHoOro Toka Yyactoton ot 45 o 65 Ny;

e MeXay 3aKOPOYEHHbIMU KIeMMaMu rpynnbl AUCKPETHBIX BXOAOB (ANst ucnonHeHus 1) unm
noboro ANCKpeTHOro Bxoda (4ns UCNonHeHnst 2) 1 BbIBOAOM 3a3eMrieHus npubopa Bbl-
OepxuBaeT B TedeHne 1 MuH npunoxeHHoe HanpsikeHne 500B (cpegHekBagpaTuyeckoe
3HayeHne) NnepeMeHHOro Toka YyactoTom ot 45 fo 65 Iy,

1.2.10.2 OneKTpuyeckoe CONPOTUBIIEHNE U30NALMM perncTpaTopa Mexay BXOAHbIMY,
BbIXOAHBLIMM LIENsMU U LieNbIo MMTaHWA Npy TemnepaTtype okpyxatoLen cpegpl 2315 °C n o1-
HocuTenbHon BnaxHocTn 80 % He meHee 20 MOM. WcnbiTatensHoe HanpsbkeHne 500B no-
CTOSIHHOTO TOKa.
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Cxema ranbBaHu4eckon usonsuum npubopa npuBefeHa Ha pucyHke 1.2 (ykasaHbl
[eiCTBYIOLLME 3HAYEHUS HaNPSHKEHUS)

! 5008 b+ <Rs-232 i 5008 1 <Rs-232
ABL y1— ! | ABL >—(D— i
; I 5008 | | o 5008 |
| !} 500B ¢—(Q)—+<Rs-485 (1) i I | 5008 ¢+ (0)—+<(Rs-485
AB4 —OD—1 ; AB12 > !
N ¢ 1<RS485(2) i 5008 i
5 ! } (Tonbko Ans 0-16) ﬂ'Bl >_:_©7 }
fB1-nB4 >1—¢ 5008 i P {5008 |
> | 1 ! AB4 >1——QD— !
15008 I I |
PL >—D—4 5008 Pyl 15008 |
i) fows0s ¢——()——<EN ! !
P8 >+——(D——1 15008 | | 1500B |
{1 | 15008 L<~2208 ! | 10008 ¢——QD—L<~2208
P16 > i | PC ' !
(fonbko 1 I } L 4o }
Aansa 0-16) L Knemma sawwtHoro L Kopnyc, knemma
3azemnenus 3alWMUTHOrO 3asemneHuns
a ) ucnonHexue 1 6) ncnonHeHve 2
15008
— ranbBaHM4ecKas pa3BA3Kka uenen n aneKkTpuyeckaa npovyHoCTb
nsonaumm mexgy HUMm (cpenHeKBaupaTquCKoe 3Ha‘~IEHI/Ie)
AB >— — 3aKOpo4eHHbIe KneMMbl COOTBETCTBYHLLMX KaHanoB

PucyHok 1.2. Cxema ranbBaHWYeCKOW U30MsLMM pErmcTpaTopos.

1.2.11. PernctpaTop obecneuvBaeT apxMBupoBaHue pesynbTaToB U3MEPEHNs BXOA-
HbIX CUTHaIoB.

1.2.12. Pernctpatop obecneumBaeT npeAcTaBneHne pesynbTaToB WU3MEpeHus B
LUndpoBOM BUAE, B BUAE LLKar, B BuAe rpadukos 1 oTobpaxeHue Ha rpaduyeckoM gucnnee.

1.2.13. PeructpaTtop obecneuvBaeT OTCyTCTBME MOTEPU MHpOPMALMN NPy HEOOHO-
KPaTHOM BbIKMOYEHUW/BKITIOYEHUN NMUTAHUS B NPOU3BOSbHBIN MOMEHT BPEMEHN BO BCEM AMa-
nasoHe NUTALLMX HANPSHKEHNN.

1.2.14. PeructpaTop nmeeT BCTpoeHHbI RS-232 n RS-485 uHTepderic n cepsucHoe
nporpammHoe obecneuexme (MO) ans MK.

1.2.15. HopManbHble yCnoBUS aKcnnyaTauum:

e TemnepaTypa okpyxatwLlero Bo3gyxa, °C 25+ 10;
e  OTHOCWTENbHAs BMaXHOCTb BO3ayxa, % ot 30 go 80;
e aTMocdepHoe AaBrneHue, klMa (mm pT. cT.) o1 84 no 106,7 (ot 630 go 800).

1.2.16. Paboune ycrnoBus akcnnyaTaumu:

e TemnepaTypa okpyxatoLlero Bo3gyxa, °C: ot 0 go nntoc 50;
e  OTHOCWUTENbHAas BNaXHOCTb Bo3ayxa, % no 80;
e aTMocdepHoe AaBrneHue, klMa (mm pT. cT.) o1 84 no 106,7 (o1 630 go 800).

1.2.17. PernctpaTtop cooTBeTCTBYET rpynne ucnonHexuns P1 no FOCT P 52931-2008.

1.2.18. PeructpaTop yCTOMYMB K BO3AEVCTBUIO OTHOCUTESTLHOW BIIAXHOCTU OKpYXa-
towtero Bosayxa 8o 80 % npu TemnepaType + 25 °C 6e3 koHaeHcaumm Bnaru.

1.2.19. Mo cTeneHn 3awmTbl OT BO3OENCTBMSA MbIIWM U BOObI PErMCTPaTop COOTBET-
CTBYET UCMOMHEHUIO: C PPOHTANbHON CTOPOHbLI IP54, ¢ 3agHer IP20 no TOCT 14254.

1.2.20. PerncTtpaTop ycToMuMB K BO3AENCTBUIO BUOpaLMu COOTBETCTBYIOLLEN rpynne
N2 no MOCT 52931.

1.2.21. PernctpaTop B TpaHCNOPTHOW Tape BblAepXnBaeT BO3AENCTBUE:

e TeMmnepaTypbl OKpyxatLen cpeabl oT MuHyc 25 o nntoc 50 °C;

13



3086.740 P3O

e OTHOCUTENBHOM BRaXHOCTH Bo3ayxa (95 + 3) % npu Temnepatype nntoc 35 °C;
e  BuBpaumm no rpynne F3 FOCT 52931.

1.2.22. MabapuTHble pa3mepbl peructpaTopa COOTBETCTBYIOT pasMmepam, npuBeneH-
HbIM B NPUIoXeHnn A.

1.2.23. Macca peructpaTtopa: He 6onee 2,5 kr.

1.2.24. CpegHsasa HapaboTka Ha oTka3 — He MmeHee 40000 u.

1.2.25. CpeaHui cpok cnyx0bbl - He meHee 11 ner.

1.3 CocTaB nsgenus
1.3.1 CocTaB nsgenus gormkeH cooTBeTCTBOBaThL Tabnumue 1.8.

Tabnuua 1.8
HaumeHoBaHue Konunyectso
Peructpartop 1 Wwr.
Pa3bembl (OTBETHbIE YacTy) ANs NOAKMIOYEHNS BHELLHMX Liener K peructpatopy | 1 komnn.
TepmogatyMk Anst  OMpedeneHvsi  TemnepaTypbl  «XONOAHOro  crasi» 1wt
Tepmonap (kpome ncnonHexus -0-16) )
Kabenb Ans nogkrtoyeHus K koMnbloTepy Yepes RS-232 1 wr.
Habop ans wmToBoro KpenneHus npubopa 1 komnn.
CepsucHoe nporpammHoe obecnedenue ans MK (CD-guck) 1 Wr.
Macnopt 1 3K3.
PykoBoACTBO MO 3KCMyaTaumu 1 3ks.
KapT-pvaep v kapta namsitn 1 komnn. (onums)
Apantep(bl) ATT/ATIIN no KOr-By B 3aKase
(onuwust)
KoHnsepTtop Ethernet B RS-232/RS-485 1wT. (onums)

1.4 Yctpoucteo m paboTta

1.4.1 PerncTpaTop BbIMNOSHEH B WWTOBOM MUCMONHEHMU. Ha nepeaHei naHenu npunGo-
pa pacnonoXeHbl:

- XXUOKOKPUCTaNNMYeCcKnii ancnnen, npeaHasHavyeHHbIn Anst 0TobpakeHns 3HayYeHun
N3MepsieMbIX BEMMYMH, PEXUMOB paboThbl U T.4.;

- KnaBmaTtypa, C NOMOLLbI0 KOTOPOW BbiGUpatTCs pexumbl paboTsl npubopa u BBO-
OSTCA 3HAYeHMs yCTaHaBNMBaeMbIX NapamMeTpoB.

- pasbem ang MMC/SD — kapTouku (ganee no tekcty — kapta MMC);

1.4.2 Ha 3agHen naHenu pacnosoXeHbl pa3beMbl aHaNoroBblX U ANCKPETHBLIX BXOAOB,

OUCKPETHbIX BbIXOO0B, pasbeM Anis noakntodeHus k 220 B, pasbembl Ans CBs3N C KOMMbOTE-
pom RS-232 1 RS-485, gatymk TemnepaTtypbl «XONOAHOro» cnasi.

1.5 MapkupoBka u nnombupoBaHue

1.5.1 MapkupoBKa perMctpaTopa HaHeceHa Ha 3afHew naHenu npubopa n CoaepXuT
cnepytoLlyto nHdopmMaumio:
- HAMMEHOBaHMUe;
- 3HaK yTBEPXAEHUS Tuna cpeacTs nsmeperun no MNP 50.2.009;
- ycnoBHoe 0603Ha4eHne peructpaTopa;
- MOPSAKOBBIN HOMEP MO CUCTEME HyMepauuy NpeanpusTUsi-u3roToBUTens;
- AaTa U3roToBreHus (rod u mecsiL);
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1.5.2 Ha noTpeGuTenbckyto Tapy percrpatopa HakneeHa aTMKeTKa, Coepallas:

- TOBApPHbIV 3HaK UMW HaVMeHOBaHWe NPeanpPUATUS-U3TOTOBUTENS;
- HaMMeHOoBaHWe;
- Aata Bbinycka (rog n mecs).

1.5.3 Ha TtpaHcnopTHoi Tape B cootBeTcTBUM ¢ TOCT 14192 HaHeceHbl OCHOBHbIE,
OOMNOMHUTENbHbIE MHPOPMAaLMOHHbIE HAANMUCU N MAHUNYMALUMOHHbIE 3HAKW, COOTBETCTBYHO-
wime obosHaveHnsm: "OcTopoxHo - xpynkoe!”, "Bepeyb ot Bnarn" u "Bepx".

1.5.4 PernctpaTtop onnombupoBaH Ha NpeanpuaTun — U3rotosutene.

1.6 YnakoBka

1.6.1 YnakoBka peructpatopa obecneumBaeT €ero COXPaHHOCTb MPU XpPaHEHUU W
TPaHCNOPTUPOBAHUN.

1.6.2 KoHcepBauusa obecneuynsaeTcs NMOMeLLEHWEM perncrTpaTopa B 4exon 3 nonu-
3TUNEHOBON MIEHKU.

1.6.3 PernctpaTop B 4exre ynoxeH B NoTpebuTenbckyto Tapy — KOPoOKy 13 kapToHa
no FOCT 7933 vnu rocdopupoBaHHoro kapToHa no FOCT 7376.

BmecTe ¢ pernctpaTopomM B KOPOOKY yrnoXeHa TexHM4yeckas AOKYMeHTaumsi. TexHu-
yeckas AOKYMeHTaums BrioXeHa B 4exorn n3 nonuatuneHoson nneHku FOCT 10354 vnu gpy-
roro BOAOHENPOHMLAEeMOoro MaTepuana.

1.6.4 CTblkn KrnanaHOB KapTOHHOW KOPOOKW 3akneeHbl knenkon neHton. Ha kopobke
HakneeHa 3TMKeTKa, ykasaHHasa n. 1.4.2.

1.6.5 Peructpartopbl B NOTPeOUTENLCKON Tape MOryT ObiTb YNOXeHbl B TPAHCMOPTHYHO
Tapy - awmkn tuna Il — 1 vnm 1l — 2 no FOCT 5959.

Mpu TpaHcnopTupoBaHun B parioHbl KpanHero CeBepa u TpygHOOOCTYMHbIE PaMOHbI
perncTpaTopbl JOJMKHbI ObITb ynakoBaHbl B Awmky no FOCT 2991.

15



3086.740 PO

2 WNCNOJIb30OBAHME MO HASHAYEHUIO

2.1 ToaroTtoBKa perucTpatopa K MCMoJfib30BaHUIO
2.1.1 Mepbl 6e3onacHoCTU

K paboTtam no akcnnyaTtaumu, NnoBepke u o6CnyXvBaHWIO peructpaTopa AomnycKarT-
Cs nuua, nvetoLime HeobxoaMMYyo KBanmmKaLmio, 3yYnBLLIME KOMIMIEKT 3KCMyaTalMOHHbIX
[OKYMEHTOB 1 MpoLUeaLIne NHCTPYKTaX Mo TexHrKe 6e30nacHoCTw.

Pernctpatop cootBetcTByeT TpeboBaHuaM no GeszonacHoctn no MOCT P 52931-
2008.

3anpelaeTca aKcnnyatauus peructpaTopa nNpu OTCYTCTBUM 3a3eMrieHus Kopnyca
npubopa.

He ponyckaeTca akcnnyatauusa PernctpaTtopa nog Bo3gencTBMeM raso- U napoob-
pasHblX arpeccuBHbIX cpes (LLeno4ven, KUCMoT v Np.) U NPOAYKTOB UX KOHAEHCaLuW, Bbl3blBa-
HOLLMX KOPPO3WIO UCMONb3yeMbIX B Npubope maTtepunaros.

Mo ypoBHIo anekTpobe3onacHOCTK peructpaTop cooTBeTcTBYeT TpeboBaHuam FOCT
P 52319-2005 npu cTeneHn 3arpa3HEHHOCTM 2 MO KaTeropun namepenHnn |l ona nameputens-
HbIX Lienen.

B cnyyae HapylweHus npaBun aKcnnyaTaumMm permctparopa, YCTaHOBMEHHbIX B AaH-
HOM PYKOBOACTBE, MOXET yXyALlaTbCA 3alunTa, NpUMMEHeHHas B JaHHOM peructpartope.

2.1.2 MNogroToBka Kk paboTe

BHMMaTENBHO M3y4nTb PYKOBOACTBO MO 3KCMyaTauuu.

MN3Bneyb pernctpatop M3 TpaHCMOPTHOW Tapbl. MpoBEpUTbL KOMMIEKTHOCTL U yGe-
ONTbCA B OTCYTCTBUM BHELLUHMX MOBPEXAeHW. B xonogHoe Bpems rofa peructpaTop HeoG-
XOAMMO BblaepKaTb B HOpMasibHbIX KNMMaTUYECKMX YCIOBUSIX He MEeHEee TpexX Yacos.

2.1.3 YcrtaHoBuTb peructpatop Ha paboyem mecte, obecneunB yno6cteo paboTbl
(HeobxoauMble faHHbIe Ans YCTaHOBKU perucTpartopa B WUT cM. B npunoxexuu [). MNpu aTom
LOIKHbI cobritofatees cnegyowme TpeboBaHus:

- cpefa, oKpyxalllasi pernctpatop, He AOKHA coAepXaTb MpUMeCeN, Bbli3blBato-
LLIMX KOPPO3MIO ero getanen;

- perucTpaTtop He JOMKeH NoABepraTbCs BO3AEWCTBMIO TENSIOBbLIX NMOTOKOB BO3A4yxa

MoakntoyeHne peructpaTopa K YCTPOWCTBY 3a3EMEHUS OCYLLECTBISIETCA Yepes

BMHT 3aLLMTHOTO 3a3eMIeHns , PacnonoXeHH:IN Ha kopryce npubopa.

CoeauHnTb perucTpaTop C CETbIO NMUTaHUS B COOTBETCTBUM CO CXEMOW, NpPUBEAEH-
HOW Ha pucyHke B.9 npunoxeHus B.

MopknoyeHne BHELLHUX YCTPOMCTB OCYLLECTBMSIETCS B COOTBETCTBUM CO CXEMaMM,
npuBeaeHHbLIMU B NpUnoxeHun B.

2.1.4 CoeanHUTb perncTpaTop C CeTbio NUTAHWUSA U C BHELUHWMW YCTPOMCTBAMU B CO-
OTBETCTBUM CO CXeMamu, NPUBEAEHHLIMU B NPUNoXeHun B.
MoaknioYeHNsa BHELLHMUX YCTPOMCTB OCYLLECTBNATL TONBKO C NOMOLLbI0 pa3beMoB 13
KOMMIeKTaumm pericrparopa nposogamm ¢ cedeHvem oo 1,5 mm2,
2.1.5 MakcumanbHO — JOoNyCTUMbIE 3HaYEHWUs SNEKTPUYECKUX NMapaMeTpoB Mnpu aKc-
nnyatauum perucrpartopa:

- HanpsbxeHue Mexay ABYyMs No6biMy BXOAaMU BHYTPU OHOrO kaHana: 42 B;
NmeeTcs 3awimta oT pa3spsiga CTaTMyeckoro noTeHumana, ckannmuBarLerocs Ha Te-
e YenoBeka, a TaKkke 3aluMTa OT Neperpysky Mo TOKOBOMY BXOAY.
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2.2 WHTepdbenc nonb3oBaTens
PeructpaTtop nmeet cnegyiowme pexumbl paboThbl:

e 3anucb. B gaHHOM pexume pernctpatop oTobpaxaeT uaMepsieMble AaHHble B
YMCNOBOM UM rpadpmyeckom (TpeHA u Lwkana) Buae.

e [lpocmoTp apxmBa M3MepeHuin. ApXvMB U3MepPEeHnin permctpatopa otobpaxaeTcs B
BMAE CMMCKa 3anmncaHHbIX MEHT C yKasaHnem AaTtbl Hadyana u KoHua sanucu. Mve-
€TCHA BO3MOXHOCTb NpocMOoTpa Mnoboin NeHTbl U3 apxuBea.

e [lpocMOTp neHTbl. B gaHHOM pexume NponsBOAUTCSH NPOCMOTP AaHHbIX U3 apxvBa
n3mMepeHuii pernctpaTopa.

e [lpocMOTp XypHana cobbITuiA perncTpaTtopa.

e [lpocMoTp oT4eTa No cymmaTopam.

e KoHdurypuposaHue. B gaHHOM pexume Npou3BOAUTCS HacTpowka uaMepuTenb-
HbIX KaHarnoB perucrpaTtopa, HacTporka OTobpaxkeHns MHOPMaLUKM U PEXUMOB
paboTbl pernctpaTopa.

OcHoBHoW pexuM paboTbl perncrpatopa — pexum «3anucby. M3 atoro pexvma c no-
MOLLbIO KHOMOK perncTpatop nepeBoauTcs B Apyrne pexumbl. locne BKMYeHUA nUTaHus
peructpaTop NepexoauT B pexum «3anucb» B TOM Cryyae, ecnv MMmeeTcs XoTd Obl oguH
CKOHPUrypypoBaHHbIV kaHan ANA 0TOBpaXkeHns 1 yCTaHOBMEHO cUCTEMHOe Bpems. Ecnu Ta-
KOBbIX HET WNN He YCTaHOBMEHO CUCTEMHOE BPEMS — permcTpaTop NepexoauT B pexum
«KoHduryprposaHue».

Pernctpatop nmeet 10 yHKUMOHANbHbLIX KNaBwLL, PacnofoXeHHbIX B ABa psiga —
cnpaea u cHudy (CM. puc. 2.1). DyHKLMKN KNaBuLw oNpesensioTcs PeXnMoM, B KOTOPOM Haxo-
anTcs permctpaTtop. HasHaveHue Kaxgon knasuwm oTobpaxaeTcst Ha aKpaHe HanmpoTuB Co-
OTBETCTBYIOLLEeN knasuwwu. [ina yBenuueHusi pasmepa paboyer obnacti B pexunme «3anucb»
MMeeTCs BO3MOXHOCTb CKPbITb mognucy knasww. [na aToro B pexume «3anucb» cnegyeT
HaxxaTb knasuwy Bbixod. UTobbl nokasatb noanucy cnepyet HaxaTb nobyto u3 10 knasuw
perucTpaTopa.

Ha nepepHeln naHenu perncrpatopa MMeeTCs CBETOAMOAHBIN UHAMKATOP 3anucu Ha
kapTy MMC (cm. puc. 2.1, nos. 9). Takke nHANKaTOP akTMBEH MPW BKITOYEHWUM perncTparopa.

17



3086.740 PO

Crpa
AEA1
[ HMUa

Eug

Or4er

000000

9

PucyHok 2.1 UHTepdhenc pernctpatopa B pexxume nusmepeHusi

TekyLiee Bpems n gaTta.

NHankaTop COCTOSIHMA MamATn XypHana cobbitun — % cesobopgHow namaTy ang
HEMOATBEPXKAEHHbBIX COObITUN.

NHankaTop COCTOSHUS aBapyNHON CUrHanM3aumm.

MHounkaTop TekyLlero pexuma paboTbel perncrpaTopa.

Pabouee none.

DyHKLUMK Npasoro psaa MyHKUNOHANBbHBLIX KIaBuLL.

DYHKLUUN HUXKHETO psaa PYHKUMOHAmbHbIX KNasBuLL.

WHankaTop cocTtosaHusa kapTel MMC.

WHavkaTop 3anvcy Ha kapTy MMC / nhgunkatop BKroyYeHus npubopa.

Bo Bcex pexumax paboTbl permctpaTopa Ha 3KpaHe oTobpaxaeTtcs cneayollas nH-
dopmaums:

. Tekywiee Bpems u gata (cm. puc. 2.1, nos. 1).

. NHankaTop COCTOAHUS NaMATy XKypHana cobbitun (cM. puc. 2.1, nos. 2). Ha nHgnka-
TOpe oTobpaxaeTcst KONMYeCTBO CBOOOAHOM NaMATU ANS HENOATBEPXAEHHbIX COObI-
TWI B MPOLEHTAX OT MaKCMMarbHOro pasmepa XXypHana cobbituii (750). ns Toro,
4YTOOBI 0CBOGOANTEL NAMATH, HY>KHO BOWTW B PEXUM NPOCMOTPa XypHana cobbiTui n
HaxxaTb knasuwy Modmeepdums ece. B 3aBUCMOCTMN OT YPOBHSI 3aMOSTHEHMUS XXyp-
Hana UHAMKaTop UMeeT CneayoLWmi LBET:
o 3eneHbln — ocTaTok cBoOoaHOM namsaTn — bonee 25%.
o YKenTbIi — ocTaTok cBOGOAHOM NamMATN — MmeHee 25%.
o KpacHbin — octaTtok cBo6ogHom namatn — meHee 10%.

. MHamkaTop COCTOSHMSA aBapuiiHOW curHanuaaumm (cMm. puc. 2.1, nos. 3). MHgukaTtop
VUMEET CrneaytoLne COCTOSHUS:

N =

©CoNOOA®

o - aBapMVIHaﬂ curHanunsauunsa He aktuBHa.

@) E - aBapMVIHaﬂ CcuUrHanunsauunsa akTuBHa.
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o NHankaTop Tekylero pexuma pabotsl pernctpaTtopa (cm. puc. 2.1, nos. 4). Ha gan-
HOM MHAMKAaTOpe BbIBOAMTCS HAa3BaHNe TEKyLLero pexnmMa v apyras AornonHuTensHas
WHOpMaLus.

o Pabouee none (cm. puc. 2.1, nos. 5). B 3aBMCHMOCTM OT pexmma paboTbl pernctpaTo-
pa Ha JaHHOM y4acTKe akpaHa oTobpaxaeTcst UHPOPMaLMSA O TEKYLLMX NN apXMBHbIX
N3MEepEeHNsX U HacTponKax permcTparopa.

. dyHKLUMoHanbHoe 0603HayYeHne knaeuw pernctpartopa (cm. puc. 2.1, nos. 6, 7).

. NHavkaTop coctosHus kapTel MMC (cm. puc. 2.1, nos. 8). B cnyyae ecnu B pasbeme
MMC/SD npucyTcTByeT kapTa, TO Ha MHAuKaTope oTobpaxaeTcs 3eneHbIM LBETOM
Hagnmcb « MMC».

2.3 COop paHHbIX

Peructpatop ocyllecTBndaeT nsmepeHune (d)VIKCaLI,VI}O COCTOﬂHVIﬂ) cnegywumx Tmnos
KaHaloB:

1. AwHanoroBbiln Bxo4. [JaHHbIN TUM BXOOHOrO KaHarna BKovaeT B cebs Kak hmanyeckue Be-
nnynHbl (o6o3HavaeTcs «AB»), Tak 1 BUpTyanbHble CUrHarbl (3HaYeHne BblYUCNSeTCs Ha
OCHOBE MaTeMaTU4YeCKOro BblpaXeHUsl, UCXOAHbIMU JaHHBIMU AN1S KOTOPOro, B CBOO
ouvepefb, BbICTYNalT 3Ha4YeHUs (hn3NYECKMX aHaroroBbiX BXO040B — 0603HavaeTcs
«MB»). JTroboW 13 aHanoroBbIX kKaHaNOB MOXET ObITb MEPEKOHUIYpMpoBaH Ha crnepyto-
Lne TUnbl U3MEPEHUNA:

1.1. n3mepeHue Cunbl MOCTOSAHHOMO TOKa;

1.2. n3mepeHue HanpsXeHnsa MOCTOAHHOMO TOKa;

1.3. n3mepeHue conpoTUBMEHUS MOCTOAHHOMY TOKY (C oyHKUMEN obHapyXeHusa obpbiBa
B Llenu);

1.4. n3mepeHue curHanoB TepMonap (C oTkMyYaeMon PyHKUMeNn obHapyxeHnst o6pbiBa
B Lienu 1 KoMMeHcaumen T.9.4.C. XOnogHoro cnas);

1.5. na3mepeHue curHanoB TEPMOMETPOB COMPOTUBMEHUS (NPegycMOTpeHa onums obHa-
pyXeHusi obpbiBa B Lenu);

1.6. npeobpasoBaHue curHanoB NMPOMETPOB (C hyHKUMeN 06HapyxeHust obpkiBa B Lie-
nm);

1.7. BblMMCIEHNE 3HAYEHNSI HA OCHOBE MaTEMaTUYECKOrO BbIpaXKEHUst — PYHKUMN BENU-
YMH, N3MEePSIEMbIX aHaNoroBbIMN Y AUCKPETHBIMU KaHanamu (CBepx 3Toro, matema-
TMYecKkne PyHKUMMN BbiAErneHbl Takke B OTAENbHbIA TUN KaHana - MaTeMaTnyeckui
Bxop - MB);

1.8. cuuTbiBaHME 3HaYeHUS C YCTPOWMCTBA, MOAKNIOYEHHOro No LUMdpoBoMYy UHTEPdECY
RS-485 ¢ ucnonb3oBaHuem npotokona Modbus RTU (Tonbko Ans ncnonHeHns 3An-
MeTpo-Bu3P-0-16).

2. [OwvckpeTHbii BxoA (OB). JaHHbI TN KaHana MoxeT ObITb CKOHPUIypMpoBaH AMS CHUTbI-
BaHWsi NOTEHUMaNbHbIX CUrHanoB (CM. puc. B.7) — o6o3HayeHue «Jlormyeckminy; curHa-
NOB TUMNa «CyXOW KOHTaKT» (CM. puc. B.5) n «OTKpbITbIN KONnekTop» (cM. puc. B.6) — 060-
3HauyeHne «Pene». VimeeTca cdyHKUMs nogaeneHus apebesra gnmtensHocTbio Ao 30
MCeK.

3. Bebixoa Pene (P).

MuHMManbHBI MHTEpBan onpoca Ans Bcex TUMMNoB kaHanoB — 0,1 cek Ans ucnonHe-
Hust OnmeTpo-BudP-0-16, ans octanbHbiX — 0,2 cek.

MpegycmoTpeHa dyHKUMS MacwTabMpoBaHWs U3MEPEHHOrO cUrHana ¢ M3MeHsieMom
nepeaaTovyHON XxapakTepuCTUKON.

[nsa npegoTBpalleHust MoXHbIX cpabaTbiBaHUA CUrHanNM3auum npegycmoTpeHa qyHk-
umsa dUNbTPaLMM N3MEPEHHBIX 3HAYEHUIA C MOMOLLbIO MeanaHHOro unbTpa.
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2.4 XpaHeHue AaHHbIX

XpaHeHne U3MepeHHbIX 3Ha4YeHW OCYLLIECTBISETCA BO BHYTPEHHEWN 3HeproHesaBu-
cMMon namsATu peructpaTtopa. Mo aHamormm ¢ GyMaxHbIMKW perncrpatopamy U3MepPeHus
06beauHEeHbl B T.H. NEHTY - MPOMEXYTOK BPEMEHW, B TE4YEHME KOTOPOro HENpepLIBHO Benach
3anucb curHanos. JleHTa umeeT Bpems Hayana u koHua 3anucy curHanoB. MuHuManbHOR
e[MHULEN, Ha KOTOPOM NpoM3BOAATCA Mobble onepaumu B peructparope, SBnseTcst He OT-
AenbHoe n3MmepeHue, a neHTta. YnopsaovyeHHas no BPeMeHU COBOKYMHOCTb NneHT obpasyeT
apxvB U3MEPEHWI perncTpaTopa, KOTOpbIA AOCTYNEH ANS NpocMoTpa B Mobol MOMEHT Bpe-
mMeHu. Mo mepe paboTbl peructpaTopa apxvB M3MepeHun 3anonHsetcs neHramu. Konude-
CTBO FeHT B apxuBe orpaHuyeHo 4000 wT. B crniyyae ecnu apxuB M3MepeHnin NofIHOCTbLIO 3a-
nomnHeH, Nnbo konnyecTBo neHT npesbicuT 4000 WT., OyaeT aBTOMaTUYECKM yaaneHa camasi
ctapasd neHrta. Takum obpa3om, apxuB U3MeEpPEHUn perucTpaTopa Bcerga COAEPXUT akTyarb-
HYI0 MHOpMaUMIO 3a onpederneHHbI MPOMEXYTOK BpeMeHn. BenuunHa aTtoro npomexyTka
(rmybuHa apxmBa nsMepeHui) onpefenseTcs UHTEHCUBHOCTLIO 3aMONHEHUSI BHYTPEHHEN na-
MSATW pernctpartopa, KoTopasi, B CBOK oyepefb, Onpeaensercs KoNM4eCTBOM akTUBHbIX aHa-
noroBbIX kKaHanoB v nepuogom 3anucu (ot 0,2 cek oo 120 cek, 3agaeTcs AN KaX4oro kaHana
WHOMBMAYANbHO). MiMeeTcs BO3MOXHOCTb M3MEPATh CUrHan 6e3 3annucu B apxmB U3MEPEHUN,
yBENWYMB TEM CaMbIM r1yOVHY apxvnBa naMepeHuii. [JaHHble AUCKPETHBLIX BXOAOB U BbIXOJOB
3anucbiBatoTcs ¢ nepyogom 0,2 cek unm 1 cek. OueHoyHas rmybuHa apxvBa B CyTKax Ans He-
KOTOPbIX 3HAYEHUI nepuoaa 3anncu npueseaeHa B Tabnuue 2.1.

Tabnuua 2.1. NpumepHasa rmybrHa apxusa B CyTKax

WcnonHeHne
Nepuon | nepmon (KOnMN4ecTBO 3aNMChiBaEMbIX aHaNOroBbIX BXOA0B)
E%n:(:; 3anucu AnmeTpo- OnmeTpo- OnmeTpo-
cex * | AB, cek Bu3P-4-8 Bu3P-8-16 Bu3dP-12-16
4 ® 12)
0,2 0,2 51 30 22
0,2 1 110 85 70
0.2 5 143 133 124
1 0,2 70 36 24
1 1 257 154 110
1 5 552 429 351

Ons yBenuyeHusi rmybuHbl apxvuBa naMepeHuin npegycMoTpeHa yHKUus «3annck no
cobbiTuo». [INa akTuBaumum gaHHoW yHKUMK cnegyeT B MeHo «ObLuue HacTpOnKMy yCcTaHo-
BUTb NapameTpy «3anucb AaHHbIX» 3HaveHue «IMo cobbiTuioy. Mocne aToro peructpaTop ne-
pexoanT B pEXUM OXnaaHust cobbitusa. B 3ToM pexume npov3BOANTCSt USMEPEHME CUTHASOB,
O[HAaKO He NPOM3BOAUTCS 3aNUCb UX 3HAYEHUIN BO BHYTPEHHIOK namaTb. Mpu 3TOM Ha nHau-
KaTop TEeKyLlero pexvmMa paboTtsl perncrtpartopa (cM. puc. 2.1, nos. 4) BbIBOAUTCSA coobLieHne
«MN3amepenne (oxnpganve cobbiTns)». Takke crnegyeT yCTaHOBUTb AeWCTBME «3anvcb» AN
Kakon-nnbo ycTaBku (OENCTBUE MOXHO YCTaHOBWUTb ANl aHANOroBbIX UIMN OUCKPETHBIX BXO-
[0B, CyMMaToOpOB, CYETYMKOB, pacnucaHus). CnegyeT OTMETUTb, YTO MOCKONbKY 3annck AaH-
HbIX B 3TOM pexume He BeAeTCsi, TO MPOCMOTPETb apXUBHbIE AAHHbIE 3a 3TOT Nepuoa HeBo3-
MOXHO.

[ns apxvmBa namepeHuin NpeaycMOTPEHbI criegyowue onepaumu:

1. MpocMOTp AaHHbIX BbIOPAHHOW NEHTHI.
2. CoxpaHeHue BblbpaHHOM NeHTbl Ha kapTy MMC.
3. CuHXpoHM3aLmMsa BCEro apxvea M3MepeHuin perncTpatopa ¢ noMmoLubo kaptel MMC.
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Cnepytolume cobbiTus NPUBOAAT K HAYarny 3anncu HOBOW NeHTbI:

e  BKIHOYEHME NUTaHUS PErMcTpaTopa;

* M3MeHeHue KoHdurypaumm noboro kaHana;

e OrpaHMyeHue Ha MakCMMarbHbI pa3Mep NeHTbl — KOHPUIypmpyeTcs nonb3oBare-
nem (ot 1 go 24 yacos);

e aKTUBM3aUWs CUrHanmMs3auumu, Ans KOTOpOKn yka3aHo AencTBue «3anucby.

2.4.1 3anucb apxuBa usmepeHun Ha kapty MMC

PernctpaTtop nogaepxvsaeT 3anucb nHdopmaummn Ha kapTbl ctaHgapta MMC (Multi
Media Card), SD (Secure Digital), RS—MMC (Reduced-Sized Multi Media Card), MMC+
(MMC Plus), SDHC, miniSDHC (c agantepom), microSDHC (c agantepom) u Apyrnx coBme-
CTUMBbIX cTaHaapToB. KapTta gomkHa ObiTb NpegBapuTensHO oThopmatupoBaHa B hannoByto
cuctemy FAT (noppepxwuBaetca FAT12, FAT16 n FAT32).

Kaxpgas neHta apxvBa U3MepeHUN 3anucbiBaeTCA Ha KapTy B OTAEeNbHbIN dann ¢
pacwupeHrem «.910» B OTAENbHbIN KaTanor, UMsi KOTOPOro CoBMaJaeT C 3aBOACKUM HOMe-
pom peructpaTtopa (Hanpumep, «F:\00000125\000002D4.910», roe 125 — 3aBoackon Homep
peructpaTopa, «000002D4.910» — nms darvina neHTbl, KOTOPOe YHUKANbHO ANS KaXAoWn neH-
Tbl peructpaTopa). Takum obpasom, Ha OAHY KapTy MOXHO 3anuCbiBaTb NEHTbI HECKOMbKUX
peructpatopoB 6e3 B3aumHon nepesanucu. MNMpegycmoTpeHbl criedyowmne pexumbsl paboTol
OaHHON PYHKLUK:

e  CuHXpOHM3aLMsa BCEro apxvea U3mMepeHui peructpaTtopa ¢ nomolubto kaptel MMC.
[aHHaa dyHKUMSA NO3BONSET CKOMMPOBATb BECb apXwB W3MEpPEeHun peructpaTopa Ha
KapTy. pu MHOrokpaTHOM MWCMOMb30BaHUW AaHHON (YHKLUUW Ha KapTy KOMUPYHTCA
TONbKO T€ AaHHble, KOTOPbIX eLe HeT Ha KapTe. JTO CyLEeCTBEHHO COKpallaeT Bpems
CYHXPOHU3aLNN.

e  CoxpaHeHue BbiGpaHHOM NeHTbI Ha kapTy MMC.

B Tom cnyvae, ecnu TpebyeTca AaHHble TONBbKO 3a onpeaerieHHbI NPOMEXYTOK Bpeme-
HW, B pexume «lpocMOTp apxvBa M3MepeHun» crniegyeT BbiOpaTb HYXXHYK NEHTY U1
HaxaTb knasuwy CoxpaHums. Ha kapTy OydeT ckonnpoBaHa TOMbKO BbibpaHHas neHTa.

e  ABTOMaTU4eckoe coxpaHeHue apxusa nsmepeHuit Ha kapty MMC.

B peructpaTtope npegycMoTpeHa BO3MOXHOCTb aBTOMaTUYECKOrO COXpPaHEHUs NEeHT Ha
kapTy MMC nepepg yaaneHvem v3 BHYTPEHHelN namaTtu (B criyyae, Korga 3akaH4ymBaeTcs
BHYTPEHHSIA NamaTb peructpaTtopa). [na aktmeauum aton dyHkumm kapta MMC gormkHa
ObITb NOCTOAHHO BCTaBneHa B CNoOT permcrpaTopa.

2.4.2 CuHXpoHM3aLMA apxuBa usmepeHun no RS-232/485

C nomoLbl0 CEPBMCHOrO MPOrpaMMHOro obecneyeHns MOXHO 3arpy3uTb apxve W3-
MEpEHU perncTpaTopa Ha NnepcoHarbHbIA KOMMLIOTEP ANS AanbHenwern o6paboTku unm ap-
XMBMpOBaHusA. Ana aToro cnegyeTt ckoHdurypmposaTtb uHTepderic MK (cm. n. 2.11.7), ¢ no-
MOLLbIO Kabensi MOAKMYMTE PErMcTpaTop K KOMMbIOTEPY U 3aMyCTUTb MPOLIECC CUHXPOHM3a-
umm B nporpamme Ans MNK. 3arpyxeHHble AaHHble MOXHO B ftoboe BpeMsi MpoCMOTPeTb U
pacnevaTaTb Ha NpUHTEpeE.

2.5 CwurHanusauus

dYHKUMA cUrHanusauum npegHasHadeHa Ans yBeOOMIIeHUst NepcoHana O BO3HUKHO-
BEHUM onpedeneHHon cuTyaumn (06bIYHO — NPeBbILEHNe 3a4aHHOMO YMCIOBOrO 3HaYEeHUs —
YCTaBKW) 1 yNpaeneHns peneHbIMU BbIXodamu.

[ns Bcex TUMOB aHaroroBbiX BXOAOB (B T.4. U MaTemMaTuyeckux - MB) npegycmoTpe-
Hbl CrieaytoLLme TUMbl CUrHanM3auum:
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e CurHanusauusi nNpe.billeHVss BepxHero npegena (B u BB) akTvBu3upyeTcs, ecnu name-
peHHoe 3HayeHVe NpeBbIaeT 3a4aHHOe 3Ha4YeHNe YCTaBKY.

n3mepeHHoe
3HaueHMe,

rucTepesuc

3HaueHue

YCTaBK1 /
|
+

[ N

y

YCTaBKa aKTUBHa

| - -
ﬁ—{ BbINONHEHWe AeNCTBUIN
| F 1
| | 3apepxka } | 3a4epxKa
|

|_ BK/IIOYEHUA |_BbIK/OYeHUA

>

>

apem
e CurHanusaumsa npesbilieHns HwxHero npegena (H n HH) aktuBmanpyetcs, ecnu usme-
pPeHHOe 3HayeHne CTaHOBUTCS MeHbLLE 3a4aHHOro 3Ha4eHWs YCTaBKu.

rucTepesuc

n3MepeHHoe
\3Hawewe

vy

3HayeHne

AN

/

yCTaBku

\_/ 4
| |
|
1
1
| 3aepxKa
|_BbIK/tOYEHMA

yCTaBKa aKTMBHa

AencTBuiA

} 5 BbINO.
;o T
|| 3amepxka |
|_ BKOYeHUA |
——— —>
! >
>

8pems

o CurHanusaumsa ckopocTu BospactaHus curHana (CB) aktmBusmpyeTcs, €Crum CKOpOCTb
HapacTaHus curHana 3a 0,2 cek CTaHOBUTCS BbllLe 3a4aHHON YCTaBKW.

n3mepeHHoe
3HauyeHne

Be/MUMHA
M3MeHeHMs
(BO3pacraHus)
curHana 3a
nepvoa

nepvoa BpemeHn

e CwurHanmsauusa ckopoctn cnaga curHana (CC) akTuBM3upyeTcsi, eCnu CKOpOCTb crnaga
curHana 3a 0,2 cek CTaHOBUTCSA BbllLIE 3a4aHHON.

22



3086.740 P3

n3mepeHHoe
3HaYeHne

Be/INYMHA
uU3MeHeHunsa
(cnaga)
curHana sa
nepuos,

nepuoj BpemeHu

CwurHanusaums obpbiBa (O6pbIB) aKTMBM3NMPYETCS, €CNN B CUHarNbLHOW Lenu obHapyxeH

06pbIB. [JaHHbIN TMN cMrHanu3auum paboTaeT Ans cnegylowmnx TUNoB CUrHaNoB:

o COMpOTMBIIEHWE, TEPMONapbl, TEPMOCOMNPOTMBIEHNS U NMPOMETPbl — B criydae obHa-
pyXeHusi 06pbiBa B Lienu M3amepeHust curdana. [ns tepmonap yHKUMst onpeaeneHns
o6pbiBa B Lieny MOXeT ObITb OTKMo4eHa (cm. n. 2.11.7).

o RS-485 — B cnyyae OTCYTCTBUSI CBA3M C OMpallnBaeMbIM YCTPOMUCTBOM (TakMayT npu-
ema HacTpauBaeTcs B . 13) mnu obpbiBa ceHcopa (nepepaeTcs onpaluvBaembiM
YCTPOWCTBOM).

[inst QUCKPETHbLIX BXOAOB NPEAYCMOTPEHbI CriefytoLmne TUMbl CUrHanm3auum:

CurHanusaumsi akTMBHOTO YpoBHSA (B) akTmueBmsupyeTcs npu akTMBHOM  JIOrMYeCKOM
YPOBHe.

CurHanu3aumsa HeakTMBHOro ypoBHs (H) akTMBM3npyeTCcs npyv HEaKTVBHOM FTOrMYEeCKOM
YPOBHe.

CwvrHanm3aumsa cMeHbl HeakTMBHOro ypoBHsA (H—B) aktneusupyetca Ha 0,2 cek. npu ne-
pexofe 13 HeaKTUBHOIO NTOrMYECKOro YPOBHS B aKTUBHBIN.

CurHanusaumsi cMeHbl akTMBHOIO ypoBHs (B—H) aktmemsupyetcsa Ha 0,2 cek. npu nepe-
XOA€ N3 aKTUBHOTO NOrMYECKOro YPOBHSA B HEAKTUBHbIN.

CuvrHanusaumsi cMeHbl ypoBHsa (H—B) aktuBmsupyetcsa Ha 0,2 cek. npy n3mMeHeHuu noru-
YeCKOro ypoBHS BXoAa.

[ns cymmaTopoB nNpeayCcMOTPEHbI CreayoLmne TUnbl CUrHan3aumm:

CurHanusaums npesBbllUeHNA BEePXHEro npenena aktmuBusnpyeTcd, ecnn 3Ha4eHme cymma-
TOpa/C‘-IET‘-WIKa npesblillaeT 3agaHHOe 3Ha4YeHne yCTaBKun.

CurHanusaums npeBbllUeHNA HUXXHEro npeaena aktTuBnMsnpyeTca, ecnm 3Ha4yeHne cymma-
Topa/cquqMKa CTaHOBUTCA MeHblUe 3ajaHHOro 3Ha4YeHna yCTaBkun.

MpenycMoTpeHsbl cneayowme AeAcTBMS NPY BO3HUKHOBEHUW CUTHaNMU3aLun:

«CobbiTex. MNpy akTUBM3aLUK CUrHanu3auum NpomM3BoaANTCA perncTpaums dakra npe-
BbILLEHMWS YCTaBKW B XypHarne cobbiTuii (3anvceiBaeTca TUMN yCTaBku, kaHan, BpeMs cpa-
6aTbIBaHMA 1 3HaYeHne curHana Bo BpemMs cpabaTbiBaHus).

«Aapusy». [py aKTBM3aumMm curHanusauum Npon3BoauTCs BKINOYEHUE BU3YarbHOW CUr-
Hanu3aumu (UHAMKaTop aBapyMNHON curHanusaumm - cM. puc. 2.1, nos. 4) n perncrpaums
(hakTa NpeBbILLEHNSA YCTaBKN B XypHarne cobbiTuii (3anMcbiBaeTcs TN yCTaBKW, KaHar,
Bpems cpabaTbiBaHUsI 1 3HAYeHWe curHana Bo Bpemsi cpabaTbiBaHUS)

«3anuck». MNpy akTMBM3aLUMKn CUrHanM3aLmm Ha4MHaeTCs 3anucb M3MEPEHHbIX 3HaYEHNN
BO BHYTPEHHIOI NamsiTb perucrpatopa Ao Tex nop, noka curHanusaums nepectaHeT bbiTb
aKTMBHOW. MUHMMarbHbLIM Nepuoa 3anucu onpeaenseTcs napameTpom «Pasmep neHTbI»
(cM. n. 2.11.7) paxxe B TOM Crnyyae, eCnv curHanv3aumsi nepectaHeT ObiTb akTUBHOM
paHbLe. [laHHoe AefCTBME BLIMOMHAETCS TOMbKO B TOM Criyyae, ecnv napameTpy «3a-
MUCb AAHHBIX» YCTaHOBMNEHO 3HayeHue «I1o cobbITuio».
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«AkTuBM3auus Bbixoga Pene» (Aktue. P). COOTBETCTBYIOLLMIA BBIXOL pene BkovaeTcs
npv aKTMBU3aLMK U BbIKIOYAEeTCs Npy AeakTMBU3aLmMmn curHanusauun. B cnyyae, ecnu
ans ogHoro Beixoaa Pene yka3aHo HeCKOMbKO curHanunsaumn, Pene 6yaeT BkMoYeHO npu
aKTMBu3aumm nobon curHanuaaumm 1 BblKMOYEHO Npu AeakTnen3aumm nocnegHemn akTms-
HOW curHanusaumun. [laHHoe gencTeme umeeT NpuopuTeT Hag AencTeuem «BbikniounTb
Pene».

«Bkntouverue Bbixoga Pene» (Bkn. P). MNpu akTuBm3aummn curHanmsaumm npomcxoant
BKIMOYEHMe COOTBETCTBYIOLLEro Bbixoaa Pene.

«BblkntoveHne Boixoga Penex» (Boikn. P). Npu akTnBusauum curHannsauuym npoucxoauT
BbIKMIOYEHNE COOTBETCTBYHOLLIErO Bbixoaa Pene

«AktnBunzaumst CM» (Aktue CM). MNpy BO3HMKHOBEHMM ONpefeneHHoro ycrnoBus Npon3Bo-
ONTCA CYMMMPOBaHWE U3MEPEHHBIX 3HAYEHUI COOTBETCTBYHOLLIEIO aHanoroBoro Bxoaa no
Tex nop, Noka curHanusaunsi nepectaHeT ObITb akTUBHOW. B ToM criyyae, ecnu napameTp
cymmatopa «PaboTta» umeeT 3HauyeHne «MoCTOAHHO», TO CyMMUPOBaHUE 3HaA4YeHWI Mpo-
MCXOOUT HE3AaBMCUMO OT aKTUBHOCTM CUrHanmn3aunm.

«Bkntouenne CM» (Bkn. CM). MNpwu akTMBM3aUMu curHanusaumm nponsBoamMTCcs CyMMUpPO-
BaHWE M3MEpPEHHbIX 3HAaYEHWUI COOTBETCTBYIOLLLErO aHanoroBoro Bxoga [0 TexX nop, noka
He BbINONHUTCSH AencTBue «BbikntoyeHne CMy.

«BbikntoueHne CM» (Boeikn. CM). MNpu akTvBM3aumm curHanusauum npekpawiaeTcs Cym-
MUPOBaHNE N3MEPEHHbIX 3HAa4YEHUI COOTBETCTBYHOLLLETO aHarloroBoro BXxoaa.

«+ CM». MNpn akTMBM3auMm curHanusaumm nNpoOUCXOAMT yBENMYEeHMe 3HaAYeHUs COOTBeT-
CTBYIOLLIEro CymMmmaTopa Ha BENUYMHy, 3agaHHyto B none "lWar" gna atoro cymmaropa.

«- CM». lMpun akTnBu3aumMm curHanusaumm npoucxXoouT YMeEHbLUEHUE 3HayYeHuUs1 COOTBET-
CTBYIOLLIEro CymMmmaTopa Ha BENUYMHy, 3agaHHyto B none "lWar" ans storo cymmaropa.
«Cbpoc CM» (Ycr. CM). Mpu akTMBM3aumMmu curHanusaumm npovmcxoaut obHyneHve 3Ha-
YeHMs COOTBETCTBYHOLLErO CyMMaTopa.

«AktnBuzaumsi T» (Aktus. T). lNpu akTMBU3aUUK cMrHanuaaumm Ha4nHaeTcs obpaTHbIN
OoTCYEeT BpeMeHU TariMepa (M BbIMONIHEHNE 3a4aHHbIX AEACTBUIA N0 OKOHYaHUN OTCHeTa)
[0 Tex nop, Noka curHanuaauums nepectaHeT ObITb akTMBHOW. B Tom cny4yae, ecnu napa-
meTp Tanmepa «loBTop» nmeeT 3HadyeHne «ABTO», TO NOCNE BbIMNOMHEHNE 3a4aHHbIX
OEeNCTBMI HAYMHAETCS HOBbIM OTCYET BPEMEHU.

«Bkntoueruve T» (Bkn. T). Mpun akTnBnsaumm curHanusaumm HaumHaeTcs obpaTHbIi oTcyeT
BpEeMeHM Tanmepa (M BbINOJHEHNE 3aaHHbIX EeNCTBUIA MO OKOHYaHUM oTcyeTa) A0 TeX
nop, NokKa He BbIMNONTHUTCA AencTBNE «BbikntoueHne Tr».

«Bblikntouenne T» (Boikn. T). MNMpu akTMBM3aUMM cUrHanM3aummn npekpaiiaetcs o6paTHbIn
OTCYET BPEMEHN Tanmepa, BKIMIOYEHHOro AencTenem «BkrtoueHne Ty.

«Bkntouerune XKKW» (Bkn. 2KKW). Mpn BOZHMKHOBEHWM ONpeaeneHHOro yCrnoBums Npov3Bo-
OUTCS BKIOYEHNE NOACBETKU XXUAKOKpUCTaNMYeckoro aucnnes. [ns BbiknodYeHns aunc-
nnes cnegyet YyCTaHOBUTL 3HaYeHuWe napametpa «BobikntodeHue XKKO» (cm. n. 2.11.7)

2.5.1 XypHan co6biTui peructparopa
XKypHan cobbiTnii peructpaTopa npeacraBnset cobor KonbLeBon apxus Ha 750 co-

ObiTun. CobbiTMa B XypHan [o6aBnstoTcs aBTOMaTMYecku npu cpabaTtbiBaHUM OeNCcTBUS
«CobbITne» unun «Asapus».

MpocmoTp XypHana cobbiTUin 4OCTYNeH M3 pexnumoB «3anucby, «MpocMoTp NeHTbI»

n «lNpocmoTp apxuBa n3MepeHnii» nyTem HaxaTtus kHomnku XKypHan. XypHan BblBOOUTCS B
BMAe Tabnumupbl COObITUIA B XPOHOTOrMYECKOM nopsigke (CMm. puc. 2.2).
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MAT4, [Tun %
Ef T HHAsapua AET TTHZ29 TTERET 04688 [
08.05.07 0F.05.07
B 2 HHAsapua AE1 11:52:29 11:5%53 0462
08.05.07 0F.05.
B 3 B Apapua ABE1 11:52: 37 11:53: 0,700
08.05.07 0%F.05.
Bl 4 HApapua ABE1 11:53:30 11:53: 0,534
08.05.07 08F.058.
B 5 HHAsapua  ABM 15331 115563 0494 @
08.05.07 0%.05.
O E B Apapua ABE1 11:53: 66 11:53: 0,703
08.05.07 0%F.05.
O 7 HApapua ABE1 11:54:00 11:54: 0,578
08.05.07 0F.058.
O & HHAeapua ABE1 11:54:01 11:54: 0,494
08.05.07 08.058.
O 49 HApapHa AE1 11:54:04 0,571 Mog
O 10 HH A AEH 13158 0 0,443 =H
BapHA B
08,05, 07 MTE
K

PucyHok 2.2 XKypHan cobbiTuin peructpatopa

Tabnuua nmeeT crneayoLye nons:

1. NTO - noateBepxaeHue cobbitusa. OTobpaxaeTcst COCTOSHME:

M — cobbiThe noaATBEPXKAEHO,

O — cobbITue He NOATBEPXKAEHO.

MopsiakoBbIN HOMepP cobbITUSI B Tabnuue.

Tun — T1nN cobbITUS.

WNcTouHWK — kaHan perncrpartopa, ABNSLWMNCA UCTOYHUKOM COBbITUS.
Bpems — Bpemsi 1 gaTa akTuBM3aumm coobITus.

C6poc — Bpems 1 gaTa AeakTyBn3aunm unm NoaATBEPKOAEHUS COObITUS.
3HayeHne — 3Ha4YeHne curHana Bo BpeMs akTuBmM3auum cobbiTus.

,U,I'Iﬂ obneryeHuss naeHTnduUKaumMm cobbITU 3anMcyM NOOCBEYMBANOTCHA PasfUYHbIM
LBETOM, B 32aBUCUMOCTM OT COCTOSIHUS COObITUSA:

1. CuvHui uBeT — oToGpaXkaeTcs BoibpaHHOe cobbiTue.

2. Cepbiit uBeT — cobbITME noaTBEPXAEHO onepaTtopom. [Npu atom B none «Cobpoc»
BbIBOAUTCS BPEMS U AaTa, korga cobbiTve 6bino noaTBepXaeHo nnm korga co-
ObITe nepecTtano GbiTb aKTUBHBIM.

3. 3eneHbin uBeT — cobbiTMe nepecTano ObiTb aKTUBHBLIM U HE NMOATBEPXOEHO One-
patopoM. IMpu aTom B none «CHpoc» BbIBOAUTCA BPEMS U AaTa, korga cobbitve
nepecrtano 6biTb aKTUBHbIM

4. KpacHblii LBeT — cOObITUE aKTUBHO B AaHHbLIA MOMEHT U He NOATBEPXKAEHO one-
paTopoMm.

,D,OCTyI'IHbI cnegywuime kKomaHabl:

Noohkwh

‘ % ‘ ‘ i ‘ ‘ < ‘ " ‘ & ‘— nepemeLleHne no cnucky cobuituii (BeIGop co-
ObITnS).

2. [Moka3zamb — noka3 BbIbpaHHOro cobbITus Ha NneHTe. Pernctpatop nepexoauT B
pexum «pocMoTp NeHTbI», Kypcop yCTaHaBNMBaETCA Ha BpeMs aKTuBM3aLmm
cobbiTna. [ing BosBpaTa B pexuM «pocMoTp XypHana» HaxmuTte kHonky XKyp-
Han. Nokas BbIBpaHHOro cobbITUSA HE BO3MOXEH B TOM Cly4Yae, ecnu cooTeeT-
CTBYyHOLLAA NIeHTa C AaHHbIMW YXKe yaaneHa u3 apxvea usmepeHuii permctpaTtopa,
W1 B A@HHbIA MOMEHT 3anuncb AaHHbIX He Benacsk.

3. Apxue — Bxo[ B pexuM «[1pocMoTp apxmBa N3MepeHuny».
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4. Modmeepdumb Bce — ycTaHOBKa COCTOSIHUSI «COBBITVE NOATBEPXKAEHO» AA
BCEX HEMOATBEPXKAEHHbIX COObITUI B criucke. [pu 3TOM Ans aKTUBHbIX B AAHHbIV
MOMEHT COBbITUI 3anncbiBaeTCs Tekyllee BpeMs B KONOHKY «CBpoc» B kadyecTBe
BPEMEeHW NMOATBEPXKAEHUS.

5. CoxpaHumb — COXPaHWTb XypHan cobbiTuii Ha MMC kapTy.

6. BbIx00d — BO3BpaT B NpeablayLinii pexum paboThl perncrparopa.

Ons 3anucu XypHana cobbiTuii cnegyeT B pexume «[pocMoTp XypHana» HaxaTb
knasuwy CoxpaHumsb. XypHan OyaeT 3anucaH Ha kapTy B OTAENbHbIN dann ¢ paclumpeHu-
€M «evt» B OTAENbHbIV KaTanor, UMsA KOTOPOro CoBnagaeT C 3aBOACKMM HOMEpOM permcrpa-
Topa (Hanpumep, «F:\00000125\05240317.evt», roe 125 — 3aBoACKOM HOMEP perMcTparopa;
05 — mecau (man); 24 — peHb Mecsaua; 03 — yacel; 17 — MUHYTbI). Takum obpa3oM, Ha OgHyY
KapTy MOXHO 3anucbiBaTb XXypHarnbl HECKOMNbKUX pernctpatopoB 6e3 B3aumHol nepesanmncu.

2.6 [OononHuTenbHble YHKUUN

2.6.1 ®PyHkuma «Cymmartop»

PyHkuma «CymmaTtop» npegHasHavyeHa AN KONMYeCTBEHHOro NMOBPEeMEHHOro yyeTta
pasnuuHbix BenuunH. MmeeTtca 4YeTbipe Hes3aBUCMMbIX KaHana cymmatopos CM1-CMA4.
Hactpoiika cymmaTopoB npousBogutcs B MeHw «KoHdurypmpoBaHnve dyHkumm «Cymma-
Top»» (cM. n. 2.11.3).

®PyHKUMOHANBHOCTL CymMmaTopa npegycMaTpuBaeT BblMCIIEHNE UTOFOBOMO 3HAYEHUS
(cymmapHoro, cpegHero, MMHUMarnbHOro UM MakCUMarnbHOroO 3Ha4YeHuss — napameTp «dYyHK-
LuMsi») B TeYEHNe Yaca, CyToK U mecsua. ICTOYHMKOM 3HaYeHnn MoXeT aBnsaTees niobon aHa-
FIOroBbIV BXOA UMM MaTeMaTUYeCKoe BblpaXeHue.

OCHOBHbIE BapyaHTbl UCNOb30BaHNSi CYMMaTOPOB:

1. WICTOYHUK 3HayeHWn He 3afaH (napameTp «kaHanm» BblOpaHO 3HaYeHWEe «HEeT»).
YnpaBneHvue 3HayeHuMeM cymMmaTopa OCYLLEeCTBMSETCH MO COObITUIO C MOMOLLbIO
pencteun «+CM», «-CM». [llpun 3TOM 3HayeHue cymmaTtopa yBenu4MBaeTcs
(+CM) nnun ymeHbliaetca (-CM) Ha BenuumHy, yKasaHHyio B mapameTpe «Liar».

2. B kayecTBe NCTOYHMKA 3HAYEHMIN yKa3aH aHarnoroBbl BXOA (NapameTp «KaHam»).
BbluncneHne 3HaveHus cymmartopa BbinonHseTcs ¢ nepyuogom 0,2 cek. [insa kop-
PEeKTHOro yyeTa edVHWL, U3MEpPEeHUs BXOOHOrO CUrHama npu pacyete WMTOroBbiX
3HaYeHu crnedyeT NPaBWIbHO yKa3aTb e4MHULbI U3MEPEHUSt BXOOHOMO CUrHana —
napameTp «eduHWLbI U3MEPEHNS BPEMEHUY.

Cymmatop uveet fBa pexuma paboTbl:

1. MOCTOSHHO — CYMMaTOp aKTMBEH MOCTOSIHHO, UTOrOBOE 3HAYeHWe 3a 4Yac, CYTKW,
MeCSL| BbIMUCISIETCS NOCTOSIHHO;

2.  No cobbITMIO — CYMMMPOBAHUE U BbIMUCIIEHNE UTOTOBbIX 3HAYEHUN BbINOMHAETCA
TONbKO MOCIe BbINOSNIHEHMS AerncTBus «BkntoueHne CM» nnm B nepuoa akTMBHO-
CTu ycTaBku ¢ genctanemM «Aktnsusaums CMy.

YnpaeneHne cymmaTtopaMu NpoM3BOANUTCS C MOMOLLbIO AENCTBUIA, YKka3biBaeMbIX A
yCTaBOK:

o  «AktuBmsauua CMy. lNMpu akTMBU3aumMm curHanusaumm npousBoanTCA CyMMUPO-
BaHMWe W3MepEHHbIX 3HA4YeHUN COOTBETCTBYIOLLEro aHanoroBoro Bxoda Ao Tex
nop, Noka curHanusauusi He nepectaHeT ObiTb akTMBHOW. B TOoM cnyyae, ecnu
napameTp cymmatopa «PaboTta» umeeT 3HayeHue «lMocTosiHHO», TO CyMMMpO-
BaHWe 3Ha4YeHUN NPOUCXOAUT HE3ABMCUMO OT aKTUBHOCTU CUTHanM3auum.

e  «BknoueHne CMy. lMNpu akTuBM3auum curHanmsalmm npons3BoauTCcs CyMMUpoBa-
HMe N3MepPEHHbIX 3HaYEeHUI COOTBETCTBYIOLLEro aHanoroBoro Bxoga Ao Tex nop,
noka He BbINonHUTCA aencrtene «BoikntoueHne CM».
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o «BbikntoueHne CM». Mpu akTMBM3aUUKM CUrHANM3aUMM NpekpawaeTca CyMMupo-
BaHWE M3MepPEHHbIX 3HaYEHWI COOTBETCTBYIOLLLENO aHANoroBoro Bxoaa.

o  «+CMp», «-CM». YBenn4eHne unm yMeHblUEeHe 3HaYeHNa CymmaTopa Ha 3ajaH-
HbIn "LLar".

Ona kaxgoro cymmaTtopa nmeeTca BO3MOXHOCTb 3aaTb YyCTaBKU:

L] CurHanusauus npesblilLeHNA BEepPXHEro npeaena aktmuBnu3npyeTca, ecrnin 3Ha4ve-
HMe cymMmMmaTopa npesbillaeT 3agaHHOe 3Ha4YeHne yCTaBKun.

L] CurHanusauus npesbllLIeHNA HUXXHEro npeaena aktuBusnpyeTca, ecinn 3Hav4eHne
cymMmmMaTopa CTaHOBUTCA MeHblLUe 3aaHHOro 3Ha4eHna yCTaBKun.

2.6.1.1 OyHkuua «OTyeT»

CDyHKLI,Mﬂ «OT14eT» npegHa3HavdyeHa anda noBpemMeHHOoro yyeta 3HaYeHUn cymMmmMmaTopoB
N cyeTymkoB. Pernctpatop d)opMMpyeT cnepywuime suabl OTHETOB!:

Tun oTyeTa KONMYecTBO XpaHUMoW nHdopmauumm,
npeabigywue
no4yacoBom 48 yacos
[OHEeBHOMN 7 cyTOK
MECSYHbIN 3 mecsaua

MpocmoTp oTyeTa NO cymmatopam AOCTYNeH M3 pexuma «3anucb» nytem HaxaTus
KHONkM Omyem. OTYET BbIBOOUTCA B BuAae Tabnvubl 3HAYEHUA B XPOHOMNOIMYECKOM nopsiake
(cm. puc. 2.3).

Or4er
1213 CM1 CM2 CM2 CM4
CNHCAHHE -
20 HHHLLE
FHa4eHHe 285406 +07 04075 287171e+10 1.234922+07
04 260613 E14238 4875 JE419.61 200931
05 260613 E14015 4125 ABERT.O T2
0& 26.06.13 E14011 4125 A5224 42 TE122A
OF 26.06.13 E09235 41875 4653491 TrEEAS @
09 26.06.13 AE0353 32125 JE230.12 214505
09 26.06.13 BE0E4: S0.875 AEFTEAT QaETrd
10 26.06.13 53ga09 0625 Je43E12 921806
11 26.06.13 S4E0ET A0EZ5 AE164.19 S0g20.4
12 26.06.13 H28E0E 308125 JE908.32 245416
13 260613 180345.9 H.125 10368.19 51840.97
15 20.06.13 E28E25 2E7249
16 20.06.13 E3EE35 2rrET.
17 20.06.13 541436 2e297 .20 Cospa
18 20.06.13 E44E5T 289313 HHTE
19 20.06.13 H32436 OE448T.1 MC
21 20.06.13 HO4E7E E2097.51
22 20.06.13 E22502 1245005
23 20.06.13 E2RESY 1251473
0o 21.0g. 3| | E21474 174295 B[=] Bemog

PucyHok 2.3 OT4eT no cyeTYMKam n cymmatopam

Tabnuua nmeeT criegyroLimne nons:
1. [OaTa - gaTa cdumkcaumm HakonneHHbIX 3Ha4YeHWIn B OTYETE.
2.  CM — 3HayeHne cymmMmaTopa, HaKoMnmneHHoe 3a UCTEKLINIA nepuog (Yac, cyTku, Me-
cau).
[ocTynHel cnegyolimne KoMaHabl:

1. i | | t | | & | " | < |— nepemeLleHve no Tabnuue 3HaYeHnn.
2. CoxpaHumb MMC — coxpaHutb ot4eT Ha MMC kapTy.
3. Bbixod — Bo3BpaT B NpeablayLwnii pexum paboTel peryctparopa.
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B pernctpatope npegycMoTpeHa BO3MOXHOCTb 3anuncu otyeta Ha MMC kapTy cC Le-
nbio JanbHeNLen pacnevyaTki Ha NepcoHanbHOM KOMMbIOTEPE C MOMOLLbI CEPBUCHOIO Npo-
rpamMmmHoro obecneyeHus peructpartopa. [na 3anncu otyeTa crnegyet B pexume «l1pocmoTp
oTyeTa» HaxaTb knasuwy CoxpaHumb MMC. OTyeT BygeT 3anncaH Ha KapTy B OTAENbHbIN
daiin ¢ paclimpeHnemM «rpt» B OTAEMbHbIA KaTanor, UMsA KOTOPOro CoBMagaeT C 3aBOOCKAM
HOMepoM perucTpartopa (Hanpumep, «F:\00000125\06121403.rpt», roe 125 — 3aBoACKOM HO-
mep pernctpartopa; 06 — nocnegHve age uudpsl roga; 12 — mecau (oekabpb); 14 — oeHb me-
caua; 03 — yac coxpaHeHus otyeTa). Takum obpa3oM, Ha OAHY KapTy MOXHO 3anucbiBaThb OT-
YeTbl HECKOMbKUX perncTpaTtopos 6e3 B3anMHON nepesanncu.

2.6.2 ®yHKkuua «Tanmep»

®yHKUMA «Tarimep» npegHasHaveHa AnsA ynpasneHus paboToi pernctpaTopa B CO-
OTBETCTBMM C 3apaHee 3afaHHOW BPEMEHHOW MocnenoBaTenbHOCTL0. MimeeTca BoceMb He-
3aBUCUMbIX KaHanoB Tanmepos 0603HavYaembix T1-T8. HacTpovika TanmepoB Npon3BOAMTCS B
mMeHo «KoHduryprposaHme dyHkunn « Tanmep» (cMm. n. 2.11.5).

Tarimep npon3BoaMT obpaTHbIN OTCHET YKa3aHHOIMO BPEMEHWN W BbINOMHEHNE YeTbIipex
3afaHHbIX OeNCTBMI NpU OOCTMXKEHWM HYNeBOro 3HayeHus. MiveeTtca Asa pexuma paboTbl
TaviMepa: OAMHOYHBIN U aBTOMAaTUYECKUA. YNpaBneHne Tanmepamu npou3BOAUTCS C MOMO-
b0 AENCTBWI, YKa3blBaeMbIX AN YCTABOK:

e «AktuBusauus T». MNpu BO3HNKHOBEHUW ONpeaeNneHHOro YCrnoBus Npon3BoanTcs
obpaTHbIN OTCYET BPEMEHN Taimepa (M BbiNOMHeHne 3agaHHbIX AeACTBMI) A0 TeX
nop, Noka curHanusaumsa He nepectaHeT 6biTb akTMBHON. B TOM cnyyae, ecnu na-
pameTp Tanmepa «[ToBTOp» UMeeT 3HayeHne «ABTO», TO NOCIe BbINOMHEHNe 3a-
OaHHbIX JeNCTBMI HAYUMHAETCS HOBbIA OTCUYET BPEMEHW.

e «BkntoveHne T». [Npy BO3HMKHOBEHWNM ONMpedeneHHOro YCnoBms npom3soaunTcs ob-
paTHbIN OTCYET BPEMEHM Tamepa (1 BbINOMHEHWe 3adaHHblX OEeVCTBUIA) A0 TeX
nop, Noka He BbINONHUTCA AencTeue «BoikntoveHne Tx». B Tom cnyyae, ecnu na-
pameTp Tanmepa «[TOBTOp» UMEET 3HayeHne «ABTO», TO MOCNE BbINOMHEHME 3a-
AaHHbIX EeACTBUA Ha4YMHAETCH HOBbIN OTCHET BPEMEHW.

e «BbikntoueHne T». [Npn BO3HMKHOBEHMM ONPEAENEHHOro YCrnoBus NpekpaLlaeTcs
obpaTHbIN OTCHET BpemMeHn Tanmepa (copoc Tanmepa).

Mcnonb3oBaHve TanimepoB MO3BOMSET, Hanpumep, 3anporpammmnpoBaTh CROXHbLIN
anroputMm oTpaboTKM aBapuHOWM CUTyauun (MOCrnegoBaTeNbHOCTbL cpabaTbiBaHMS 3alUMT) B
cMcTemMax NpoTUBOABaPUMNHON 3aLMThl. Takke C MOMOLLbIO TalMepPOB MOXHO OpraHu3oBaTb
nporpaMMHOe ynpaBneHne TEXHONOrMYECKMM NPOLLECCOM.

2.6.3 BbluncneHue pacxopa

®yHKUMSA BbIUUCIIEHNS pacxoa NpefHasHaveHa Ans pacyeta MIHOBEHHOTO pacxofa
pasnuyHbix cpen B cootBeTcTBUM ¢ TOCT 8.586.(1-5)-2005. lNepevyeHb cpen npvBeaeH B
Tabnuue 1.7.

MepeyeHb NogaepKnBaeMbIX CyXarLMX YCTPONCTB:

e avadparma (yrnoson cnocob otbopa aaBneHus);

e aunadpparma (TpexpaanycHbli cnocob otbopa AaBneHus);

avnadparma (dnaHuesbii cnocob oTbopa faBneHus);

conno NCA 1932;

3NMMNCHoe Cono;

conno BeHtypu;

Tpyba BeHTypu ¢ nuton HeobpaboTaHHOWM BXOLHOW KOHNYECKOW YacTbHo;
Tpyba BeHTypun ¢ 06paboTaHHON BXOLHOM KOHNYECKOW YacTbio;

Tpyba BeHTypu co cBapHOW BXOAHOW KOHUYECKOM YacTbio U3 NINCTOBON CTanu.
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AnropvTM BblUMCIIEHUS NMpeayCMaTpMBaET pacyeT CreayoLmnX BENNYNH:
e MaccCoBbIl pacxos;
e 06bEeMHbIN pacxos B pabounx ycroBusix;
e 00bEMHbIN pacxon B CTaHOAPTHbIX YCMOBMAX (TONbKO ANS NMPUPOAHOro rasa u
BO34yxa).

KoHdpurypupoBaHmne Bbluncnutens pacxoga Npou3BoAUTCS C MOMOLLbIO Nporpammbl
koHdpurypuposanusa anst MK — RConfig. Heobxogumble napameTpbl AN pacyeTa pacxoga

npvBeneHsl B Tabnuuax 2.2 — 2.3.

Tabnuua 2.2 MapameTpbl U3MepeHUs

Namepsiemas MapameTp En. uam. Onucanne
cpeda
Bce Kanan nsmepenuns °C 3HaueHne TeMnepaTypbl M3MeEpPSiEMON
Temneparypsbl cpeabl —t
Kanan namepenus Ma, AbcontoTHoe aaBneHue cpedbl — P
abconoTHOro Aas- I\';IT'Ia‘
a,
neHus cpeapl 6ap,
Krc/cm?,
Kre/m?,
MM PT.CT.,
MM BOA.CT.
KaHan namepenus l'll_la, MNepenan naenexus Ha CY — AP
- kMa,
:ﬁgenana paene MM,
6ap,
Krc/cm?,
Kre/m?,
MM pT.CT.,
MM BOA.CT.
Kanan namepeHus Kkr/m3 MnoTHOCTL cpepbl — p (M3MepeHue NnoT-
NIOTHOCTMN HOMEPOM) UM pacyeT No COOTBETCTBYHO-
wemy FOCT
HacbilLeHHbIN |y, Kr/Kr CTteneHb CyxOCTM HACbILEHHOrOo BOASHOrO
nap napa
MpupoaHblii | Pc Kr/m3 MnoTHOCTb rasa npu cTaHAapTHbIX YCNo-
ras Busix (293,15 K; 0,101325 Mrla)
Xy % MonsipHasi gons guokcuaa yrnepoaa
Xa % MonsapHaga gons asota
PacyeTt koadpunum- MeTop pacyeTa koahduumeHTa cxnumae-
€HTa CXXMMaemMocTn mocTn (YC GERG-91 mog., NX19 moa. no
FOCT 30319.2-97)
Bce €AP MMa OTtceyka no nepenagy AasrneHns. B Tom
cny4ae, ecnu AP<gap, TO 3HaYeHme pac-
X04a NPMHMMAaETCs paBHbIM HYITHO
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Namepsiemas MapameTp Eg. uam. Onucanne
cpeda

€q gm - Kr/cek, | OTcedka no pacxogy. B Tom cnyyae, ecnu
Kr/MWH, | paccyMTaHHOe 3HayeHue pacxoaa g<gg, TO
Kr/uac; |3Ha4yeHWe pacxofa NPMHUMAaETCsl paBHbIM
Qv, Je - Hyno
m3/cek,
M3/MUH,
m3/uac.

Pacuet gm - Kr/cek, | PaccuntbiBaeMas BenuumMHa pacxoga
Kr/MUH, | (MaccoBblIii - qm, 06 BEMHBIN - Qv, 06 bEM-
Kr/yac; |HbIl B CTaHOAPTHbIX YCIOBUSIX - (c)
dv, qc -
m3/cex,
M3/MUH,
m3/uac.

Tabnuua 2.3 MNapameTpbl cyxatowero yctponctaa (CY)

Tun CY MapameTp Eqn. Onucanne
n3m.
Bce d20 MM | QmnameTtp otBepctusa CY npu t=20 °C

ao%, a1%, ax% [MocTosiHHbIE KOAhDULMEHTBI AN pacyeTa
TemnepaTypHoro koacduumeHTa nMHeNHoro
pacwupeHus CY

D20 MM | BHyTpeHHUIn guameTtp npsimoro yvactka AT
pacnonoxeHHoro nepeg CY, npu t=20 °C

ao’, a1’, a2’ MocTosHHbIE KO3 DULMEHTBI ANA pacyeTa
TemnepaTypHoro koaduumeHTa NMHeRHOro
pacwupennsa NT

Ru MM | SKBMBaNeHTHas LLEPOXOBATOCTb BHYTPEHHEN
NOBEpPXHOCTM NpAMOro yyacTtka UT

Ouadparma | I MM | HayanbeHbIn paguyc 3akpyrneHus BXOAHOW

KPOMKM auadparmbl

Ty roabl | MeXKOHTPONbHBIN MHTEPBAn paguyca BXoa-
HOW KPOMKM Anadparmsl

2.7 Pa6oTta no pacnucaHuio

B peructpatope npeaycmoTpeHa BO3MOXHOCTb yrnpaBneHus pasnuyHbiMU OYHKUUS-
MUK peructpaTopa no pacnucaHuio. PacnvcaHue npegcrtaBnsieT cobor cnucok ua 12 Hesasu-
CMMBbIX 3NIEMEHTOB — CODObITUIA, ANS KaXXO0ro U3 KOTOPbIX 3a4alTcs creayloLime napaMmeTpbl:

e [lepunopg nosTopa:

O O O O O

e  Bpewms 3anycka (44:MMm).

exxevacHo,
eXeOHeBHO,
exxeHegernbHo,
eXXeMeCsYHO,
exeroaHo.

e  [pOAOMKUTENBHOCTL AKTMBHOCTM COObLITUA (44:MM). MuHMManbHasi NPOAOITKM-
TeNbHOCTb 1 MUHYTa, MakcumanbHas — 23 4yaca 59 MUHyT.
e [leHb Hegenwu (TONbKO ANsl eXXeHeaAenbHbIX COObITUI).
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e [leHb MecAUa (TOMbKO ANS eXEeMECAYHbIX U eXerogHblX CobbITUI).

e Mecsu (ToNbKO Ans eXerogHbIX CobbITUNR).

e [Jencteue 1 n Jencraune 2. MNpu cpabaTbiBaHNM CUrHanusauum MOXHO BblbpaTb
ABa genctsua 3 cnucka (MogpobHoe onucaHune cm. B n. 2.6.3).

MpumeyaHme: cobbiTne OyaeT akTmBupoBaHo (ByayT BbINOMHEHbI 06a OeiCTBKSA) Tak-
Xe B TOM Crnyyae, ecnv peructpaTop 6bln BbIKIOYEH B yKazaHHOE B pacnucaHuv BpeMms 3a-
nycka n ¢ MOMEHTa BKITHOUYEHWUs1 He NpoLLno 6onee ykasaHHOW NPOAOIKUTENBHOCTU COBbITUS.

2.7.1 Exeu4acHble coObITusl

[aHHbI TN coBbLITUIA NO3BONSET BbINOMHATL AENCTBUA C MakCMMarbHOM MPOOOSKN-
TENBHOCTLIO 59 MUHYT C NOBTOPOM KaxAbll Yac. [ns AaHHOro Tuna cobbiTuii ykasblBakTCA
cnegyoLlme napameTpsbi:

e  3anyck — Bpems 3arnycka CobbITusi, Yac:MUH;

e [lpogomknTenbHOCTb — MepBas Ludpa COOTBETCTBYET KONWYECTBY OOMNOMHU-
TerbHbIX MOBTOPOB AaHHOro CobbITUS, BTOPas — NPOAOCIKUTENBHOCTL COBbITUS B
MUHYTax (MWHMManbHas AOMNyCTMMas NPOAOIIKUTENBHOCTL — 1 MWHYTa, Makcu-
ManbHas — 59 MUHyT).

Mpumep. CobbiThe CKOHMUIYPUPOBAHO CrieayoLnM 06pa3oMm:

1. [losTop: yac

2. 3anyck: 08:30

3. [MpogomkutensHocTb: 06:40
4. [Oenctsue 1: aktus P1

5. [Hencrteue 2: HeT

CoObITe ByaeT akTUBHO B crieayioLlee BpeMst:

08:30 — 09:10 — cobbITne

09:30 — 10:10 — nosTop Ne1
10:30 — 11:10 — nosTop Ne2
11:30 — 12:10 — noBTOp Ne3
12:30 — 13:10 — noBTOp Ned
13:30 — 14:10 — noBTOp Ne5
14:30 — 15:10 — noBTOp Ne6

NogoprowbdE

2.7.2 ExepHeBHble coObITUA

JaHHbIA TN coObITMI NO3BOMSET BbINOMHATL AENCTBUSI C MaKCUMaIbHOW MPOOOIKU-
TenbHoCTbio 23 Yaca 59 MUHYT C NOBTOPOM Kaxable cyTku. [ns 4aHHOro Tuna cobbITUi yka-
3blBalOTCA crieayloLime napameTphbi:

e 3anyck — Bpems 3anycka cobbITUsi, Yac:MUH;
e [podomKUTENBHOCTb — NPOAOIKUTENBHOCTL COBLITUS B Yacax U MUHYTax (MUHM-
MarnbHasi 4onycTMMast NPOAOMKUTENbHOCTL — 0 YacoB 1 MUHyTA).

Mpumep. MpeanpuaTne paboTaeT KPyrnoCcyTOMHO B 3 CMEHbI, MepBasi CMeHa HauuHa-
eTcs B 6:00. TpebyeTcss BeCTM NOCMEHHbIN YYET pacxoaa rasa B nedn. Pacxoq rasa nameps-
eTCsl pacXxo4oMepoM C YHUMULMPOBaHHLIM TOKOBbIM BbixogoM 4-20 MA (0-1000 m3/yac), noa-
KIMOYEHHOMY K aHarnoroBomy Bxogy perucrpatopa AB1.

1. KoHdurypmpoBaHue aHanorosoro Bxoga AB1.
. CurHan: 20 MA
1.2. HIT: 0004,000 (MA)
1.3. BI1: 0020,000 (MA)
1.4. Bblbopka: TekyLiee
1.5. lMepwmoga: 0,2¢c
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1.6. PyHKUMS: NUH
1.7. Epf.: m3/yac
1.8. HM: 000000,0 (m3/uac)
1.9. BMW: 001000,0 (m3/yac)
1.10. Onucanwue: Pacxop rasa B neun Ne1
2.  KoHdwmrypupoBaHue cymmatopoB CM1, CM2, CM3 (ogmHakoBas KoHcurypauusi
Ansi BCEX CYMMaTOpOB)
2.1. Kanan: AB1
2.2. Paborta: no cobbiTuio
2.3. lMepwopa: 1 cek
2.4. 3Hauvenue: 000000,0
2.5. En. uam. m3
3. KoHdurypuposaHue pacnmcaHus
3.1. Cob6biTe Ne1 (y4eT pacxona B nepByto cmeHy — ¢ 6:00 go 14:00)
3.1.1. MNoBTOp: AeHb
3.1.2. 3anyck: 06:00
3.1.3. MpogomxuTensHocTb: 08:00
3.1.4. fevicteue 1: yct. CM1
3.1.5. dewncteue 2: aktue CM1
3.2. CobbiTe Ne2 (y4eT pacxona Bo BTOpyt cMmeHy — ¢ 14:00 go 22:00)
3.2.1. lNoBTOp: AeHb
3.2.2. 3anyck: 14:00
3.2.3. NpogomkutensHocTtb: 08:00
3.2.4. fewncTteune 1: yct. CM2
3.2.5. fdewncteue 2: aktue CM2
3.3. CobbiTne Ne3 (yyeTt pacxoga B TpeTbto cMeHy — ¢ 22:00 go 6:00)
3.3.1. MNMosTOp: AEHb
3.3.2. 3anyck: 22:00
3.3.3. NpogomxkutensHocTe: 08:00
3.3.4. OewnctBue 1: yct. CM3
3.3.5. dewctue 2: aktue CM3
PeructpaTtop gomkeH pabotaTb Kpyrnocyto4Ho 6e3 nepepbiBoB. B atom cnydvae ap-
XVB U3MepeHun pernctpatopa OyaeT cogepxatb AeTanbHy0 MHopMaLMIo Mo pacxoay rasa.
MoyacoBon otyeT ByaeT codepxaTb CyMMapHbI pacxon 3a nocrnefHue 48 yacos, OHEBHOW
oTyeT ByaeT coaepxatb cyTouHbI pacxog (CM1, CM2 n CM3 — pacxop 3a nepsyto, BTOPYHO
W TPETbIO CMEHbI COOTBETCTBEHHO).

2.7.3 EXeHepenbHble cOObITUS

[aHHbIi TN coBbITUIA NO3BONSET BbIMNOMHATL AEACTBUS C MAKCMManbHOW NPOAOIKM-
TenbHOCTbIO 23 Yaca 59 MVHYT B onpeaeneHHbI AeHb Heeny ¢ MOBTOPOM KaXayto Heaeno.
[ns gaHHoro Tuna cobbITUI yKkasbiBalOTCA CreayoLine napameTphbi:

e  3anyck — Bpems 3anycka cobbiTusi, Yac:MUH;

e [1pogoMmKUTENBHOCTb — NPOJOIMKMTENBHOCTL COObLITUS B Yacax U MUHyTax (MUHK-
MarnbHasi 4onyCcTUMas NpoaoIPKUTENbHOCTL — 0 YacoB 1 MUHyTa).

e [leHb — AeHb Heaenu.

2.7.4 ExXemecsiyHble cOObITUA

[aHHbI TN COBbLITUIA MO3BONSAET BbINOMHATL AENCTBUA C MakCMMaribHOW MPOOOSKU-
TeNbHOCTLIO 23 Yaca 59 MUHYT B onpeAeneHHbI AeHb Mecsila C NOBTOPOM Kaxabl Mecsu,.

L] 3aﬂyCK — BpemMda 3anycka cobbITUS, Yac:MUH;
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MpoAoMmKUTENBHOCTL — NPOAOIKUTENBHOCTL COBbLITUSA B Yacax U MUHyTaxX (MUHK-
MarnbHasi 4oNyCcTUMas MPoAOIKUTENbHOCTL — 0 YacoB 1 MUHyTa).
JeHb — aeHb Mecsua (ot 1 go 31).

2.7.5 ExerogHble coobITUA

[aHHbIi TN cOBbITUI NO3BONSET BbINOMNHATL AENCTBUA C MakCMMarbHOM NPOSOIIKU-
TenbHOCTbIO 23 Yaca 59 MUHYT B onpefeneHHbIn AeHb YKa3aHHOro Mecsua ¢ NOBTOPOM Kax-

OblA roa.

3anyck — BpeMs 3anycka cobbiTus, 4ac:MyH;

MpoAomMKUTENBHOCTL — NPOAOIMKUTENBHOCTL COBLITUA B Yacax U MUHyTaX (MUHK-
ManbHas JonycTumas npoaormkutensHocTb — 0 yacoB 1 MuHyTa).

OeHb — neHb mecsua (ot 1 go 31).

Mecsu — Homep mecsua (o1 1 go 12).

2.8 Pexum «3anucb»

B paHHOM pexume peructpaTop MpouM3BOAUT OTOOpaXxeHue M3MepsieMblX CUrHaroB
Ha akpaHe. [laHHble MoryT 6biTb OTOBpaXKeHbl B TPeX OCHOBHbIX hopmax BM3yarbHOro npea-
CTaBMeHNs — TPEHA, LKana, YNCrnoBble 3Ha4YeHUA 1 B Buae KOMOMHauuv TpeHaa+wkana.
MepekntoyeHre Mexay Tvnamu OCyLLIECTBRSETCA C NOMOoLLbio knasuwn Bud. MNpegycmoTpe-
Ha CTpaHW4yHas opraHusauus aKpaHHbIX OPM MpeacTaBneHns AaHHbIX (MakcumarnbHoe Ko-
nuyectBo cTpaHul — 4). MNepeknodeHne mexagy CTpaHuLaMu OCYLLEeCTBMASAETCS C MOMOLLbIO
knaeuwun CmpaHuya. MakcumanbHOe KOnM4ecTBO oToDpaXkaembix KaHaroB Ha OOHOW CTpa-

HuUe — 6.

Ons yBenuyeHna nnowaan OTO6pa)K6HVI$| MHdopMaLumm npegycMoTpeHa BO3MOXK-
HOCTb CKPbITUA NaHenun d)yHKLl,MOHaJ'IbeIX Knasuw. [0ns aToro B pexume «3anncb» HaxmuTe
Knasuwy Bbix00. [1nsi nokasa naHenun 4oCTaToOYHO HaxaTb J'I}06y}0 Knasuwly.

Crpa
AEA
e HMLA

Eua

Or4er

PucyHok 2.4 Pexum «3anucb»

2.8.1 TpeHp

[laHHble oToBpaXxatoTcsi Ha oaHOW ceTke rpadmka — No ocu abecumce — BpeMsi, Mo OCK
OpAMHAaT — 3HayeHne curHana. MNpegycMoTpeHa BepTMKanbHas U ropusoHTanbHasi opueHTa-
uma TpeHgoB. MacwTtab BpeMeHHOW Ocu 3afjaeTcs B HacTpovikax (cMm. n. 2.11.7, napameTtp
«MacTab NeHTbI»).
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[JaHHble aHanoroBbIX KAHaNOB NpeACcTaBreHbl B BUAe NuHUiA, otobpaxatowmx gopmy
curHana, Kaxgelih kaHan — B cBoem Macwrtabe. MacwTab otobpaxeHus curHana 3agaeTcs B
HacTporikax MHAMBUAYanbHO AN Kaxaoro kaHana (cm. n. 2.11.5, napametpsl HMNO u BIMO). B
cryyae, eCciv Ha KakoM-nubo yvacTke TpeHAa 3HayeHve MnpeBblluaeT 3adaHHylo Ans 3Toro
KaHana ycTaBsKy, TO ANs NPUBNEYeHNs BHUMaHUS AaHHBIV y4acTok TpeHaa obo3HavaeTcs mu-
raHvem.

HaHHble anckpeTHbIX Bxogos ([B) n Bbixogos pene (P) npeactaeneHsl B Buae Bpe-
MEHHbIX NIMHUA aKTUBHOIO COCTOSIHUS Ha OTAENbHOM TPeHAe BHU3Y aKpaHa. AKTUBHOE COCTO-
SHWe (pene 3aMKHYTO WX BbICOKUW NOrMYECKUA YPOBEHb) NMUHWA TpeHda oTobpaxaeTcs B
BMAE LUMPOKOW MOSIOChl COOTBETCTBYIOLLEro LBeTa. [1nsg HeakTMBHOro COCTosHUA (pene paso-
MKHYTO UM HU3KWUI NIOMMYECKMI YPOBEHb) NMHUSA TpeHda oTobpaxkaeTcs B BUAE Y3KOW MOMo-
cbl. [lononHnTenbHO, oTobpaxatoTcs TeKyLune 3Ha4eHns curHanos B LMgposom Buge.

[ i 51;:.an

136 1 HHH

= 0,2147

pa3oMK
PucyHok 2.5 Pexum oto6paxeHus «TpeHa»
2.8.2 LlUkana

[aHHble oTOOpaXxalTcsa Ha MHOMBMAYANbHOW LUKane ANs KaXaoro kaHana (Tonbko
[aHHble aHarnoroBbix BXoAoB). [JoNONHUTENBHO OTOGPaXalTCA TEKYLUME 3HAYEHUS CUrHanoB
B UndpoBoM Buge. Ha kaxgon wkane otobpaxkatoTcs OTHOCUTENbHBIE YPOBHN YCTaBOK B BU-
e TpeyronbHbIX METOK ONpeAeneHHOoro LBeTa:
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F (kpacHbI) — ycTaB-

MHCE
wTab 1 MUH

1 190,2  A&2 ka Tuna «BB»,
= = F (cvHuM) — ycTaBka
= R R = Tuna «By,
N - (CUHWIf) — ycTaBka
1 r TMna «H»,

(% (kpacHbIN) — ycTaB-
ka Tvna «HH».

0,000
25,000

=
hl........

=]
=1
=

=1,000

ol

0,967 R
PucyHok 2.6 Pexxum oto6paxeHus «Llkana»

2.8.3 Tpenptllkana

JaHHbI pexnm oTobpaxeHus aBnseTca KombuHauuen pexvma « TpeHa» n «llkana»
Ha OfJHOM 3KpaHe.

AEZ

41,0000
4, 0000

00000

oo
0,0000

EF.

4, 0000
-, 0000

=

=

S PEEREE  —0,2760 MEZ
PucyHok 2.7 Pexum otobpaxeHus «TpeHa+llkana»

2.8.4 YucnoBble 3Ha4YeHUs

OTobpaaeTcsl Tekyllee 3Ha4YeHne curHana Ans Kaxkaoro kaHana, MMs kaHana, eau-
HULbI M3MepeHUsl, TUM BbIBOPKM 1 Nepuoa 3anucu, a Takke MHONKATOPbl COCTOSIHUS YCTaBOK
Ha [aHHOM KaHane (aKkTuBHas ycTaBka oTobpaxaeTcs 6enbiv WwpndToM Ha YepHoM doHe). B
crnyyae, ecnv 3HayeHue BXOAHOrO CWrHana MpeBblaeT JOMyCTMMOE, BMECTO LudpOBOro
3HayeHus BbiBOAMTCS coobweHune «lleperpyska». Mpu obHapyxeHun obpbiBa B Lenu nsme-
peHus curHamna (TornbKo ANA CUrHaroB TepMonapbl U TEpMOCONPOTMBIIEHUS) BbIBOAUTCH CO-
o6uieHne «O6pbIBY.
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2 o aE
9. 05.07 995 AAcWTa6 1 HHH
ME1, kMa
3—s& B
4_/.Cl.ar~1m< LECHENTENN S|
1 — Tvn BLIGOPKK, Nepuog,
s——30,76 auGop
2 — HoMep KaHana,
qBé'E:C . y by ) eaVHULbI U3MEepPeHUs;
Oat4uHk TeMnepatypel M (TC) [art4HE TeMNepaTypel 3 — MHAVKATOp COCTOAHNS
yCTaBKM
190,2 227,72 [t
i i ]

yctaBku NeNe1-4);
{ 4 — onucaHve KaHana;

BE 3 5- TeKyLliee 3Ha4eHune.
Hart4HE TeMnepatypel AC

4,125

PucyHok 2.8 Pexum oto6paxeHus «4ucna»

2.9 Pexum «lpocmoTp apxusa nsamepeHnmn»

[Insa npocMoTpa coaep>XMMOro apxvea permcTparopa, HaxoasiCb B pexume «3anucby,
HaxxmMuTe knasuwy Apxue. ApxuB BbIBOAUTCS B BuAe Tabnuubl ¢ Kypcopom Ans Bbibopa neH-
Tbl (cM. puc. 2.9). Tabnvua umeeT cneayroLme Nons: NOpsAKOBLIA HOMEP NeHTbl B Tabnuue,
BpeMS Havara 3anucu NneHTbl, BpeMSA OKOHYaHWs 3anucu neHTol. [locneaHen cTpokon Bcerga
BbIBOOUTCS TEKyLLAsA NeHTa.

T LI T Y
IR Lol = S0
fm e e e Y Y e e B
SN NN N o oy
e e o o P,
o o o o o o B o e et

i
2
3
i
1]
E
7
4
]
i

-y

f
3
¥

ki

[F|Eerog,

HypHan | Mokazate | ||:DHPaHHTb——

PucyHok 2.9 NMpocmoTp apxmBa usmepeHumn

[ocTynHbl cneayoLime KomaHabl:

1. Cmp. eeepx, Cmp. eHu3, Beepx, BHuU3 — BbIGOP NEHTHI;
2. XypHan — npocmoTp XypHana cobbiTuid. MMpu 3TOM perucTpaTop nepexoauT B
pexum «lpocMoTp XypHanay.
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3. [lMokazamp — NpOCMOTP AaHHbIX BblIOpaHHOW NneHThl. Mpyn 3TOM pervcTpaTtop ne-
pexoanT B pexuM «[1pocMoTp NeHTbI».

4. CoxpaHumb — CoXpaHeHue BblibpaHHOW NeHTbl Ha kapTy MMC. JleHta Bynet co-
XpaHeHa B noakaTanor ¢ UMeHeM, COOTBETCTBYIOLMM 3aBOACKOMY HOMEpY peru-
cTpaTopa, U YHUKanbHbIM A1 KaXXA0W NEHTbl UMeHeM danna.

5. CuHxp. MMC — CvHXpOHM3aLMa COOEPXUMOro apxuBa perncrparopa C kapTou
MMC. lMNpwn aTom Ha kapTy MMC B nogkaTanor ¢ UMEHEM, COOTBETCTBYIOLLUM 3a-
BOZICKOMY HOMepY peructpartopa, 6yayT CKoOnMpoBaHbl OTCYTCTBYHOLLME NEHThbl U3
BHYTPEHHEN NamsaTn perucrparopa.

2.10 Pexxum «lpocMoOTp NeHTbI»

B paHHOM pexume peructpatop oTobpaxaeT apxuBHble AaHHble B BUOE FOPU3OH-
TanbHbIX TPEHA0B (CM. puc. 2.10).

F"ogé Brmmog,

PucyHok 2.10 NMpocmoTp neHThbI

[na npocmoTpa 3HaAYEHUI CUrHANOB B OMNpeAeneHHbIn MOMEHT BPEMEHM Ha dKpaHe
0T06pa>KaeT09| KypCcop — BepTUKarbHaaA NUHUA. Ons ynpaBneHna KypCopOM MCNONb3YHTCA

crepyoLime KnasuLm <J:I E[> | 3:‘1 |M EE BenuuvHa nepemelleHnst kypcopa 3a-
BUCUT OT TekyLlero maclutaba otobpaxeHus (cm. Tabnuuy 2.4).

Tabnuua 2.4. YnpaBsneHue Kypcopom B pexunMe NpocMoTpa NEHTbI

BennuyuHa nepemeLllenns Kkypcopa
Tekywmit macluTab <}:| :[> «:l :»
12 cek 0,2 cek 57 cek
1 MWH 1 cek 284 cek
2 MUH 2 cek 9 MUH
5 MuH 5 cek ~23 MVH
10 MUH 10 cek ~47 MWH
30 MuH 30 cek 2422 MUH
1 yac 1 MUH 4444 myH
2 yaca 2 MUH 94 28 MuH
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B 3aronoeke BbIBOOUTCSA Tekyllasi no3vuus (Bpemsi U gata), HOMep CTpaHuubl U Te-
Kywuin Macwtab oTtobpaxkeHuss AaHHbIX. Takke BbIBOASTCA YMUCMOBbIE 3HAYEHUSI CUrHaroB
ONs KaXgoro oto6paxaemoro kaHana B no3uummn Kkypcopa.

Macwtab oTtobpaxeHus no ocu abcumcc (BpeMsi) U3MEHSETCA C MOMOLLbIO KIaBuLL
Yeenuyumb, YMeHbWUMb, NEPEKMIOYEHNE CTPaHUL, OTOOPaKeHUsI apXMBHbIX OaHHbIX —
knasuwern CmpaHuya. Ans BbIxoAa B peXUM «3anucby Haxmute knaeuwy Bbixod.

2.11 Pexxum «KoHdurypuposaHue»
KoHduryprpoBaHune pernctpatopa MOXHO BbINOMHWUTL Criedyrowmnmm cnocobamu:

1. Bpy4Hylo C MOMOLLBIO KNaBuLL permcTpaTopa.

2. YpanenHo c K, B peansHOM BpeMeHu C MOMOLLbIO UHTepderica RS-232/485 n
CEPBMCHOro NporpamMmmHoro obecneveHns pernctparopa.

3. 3arpyanTb KoHurypaumio ¢ kaptel MMC (cMm. n. 2.11.10).

[nsa Bxoda B pexvM KOHUIypMpoBaHUa pernctpaTopa, HaxoAschb B pexvme 3anucu,
HaxxmMuTe kHonky Hacmpolika. Bce HacTpowiku crpynnmMpoBaHbl N0 OyHKUMOHANbHOMY Ha3Ha-
YeHWI0 B OTAeNbHble rpynmbl, BU3yansHO oTobpaxaeMble B 3aKknagkax.

HacTponka

AB | OB | Fene | CyMratopel | TawMepel | CTtpandua il | C A+

Bbi6op 3aknagok OCyLeCcTBNAETCS C MOMOLLbIO KIaBuLL:

e Hacmp. —| — BbIGop cnegyloLen 3aknaaku;
e Hacmp. |« — BbIbOp NpeAbigyLUen 3aknagku.

3aknagka OnucaHune

AB HacTpoika aHanorosbix Bxogos (AB, MB)

OB HacTponka gnckpeTtHbix Bxogos (4B)

Pene HacTpoika guckpeTHbIx BbixodoB (Pene)

Cymmartopbl Hactpoiika cymmatopoB (CM)

Tanmepsl Hactponka tanmepos (T)

Ctpanvua 1 -4 HacTpoiika napameTpoB 0TOBpaXeHns AN Kaxgown cTpaHuubl

Obwwme OO6uwue napameTpbl perucTpaTopa, yCTaHOBKa Naponsi 1 T.1.

Cssa3sb HacTtpoika napamMeTpoB KOMMYHWKaLMOHHbLIX WHTepdencos
peructpaTtopa (RS-232/RS-485)

PacnucaHue HacTpoiika paboTbl pernctpartopa no pacnvMcaHuio

MeTku Hactponka cdyHkuun «MeTtkm»

Cepsuc 3arpyska n coxpaHeHue koHdurypauuu B pann Ha MMC;
yCTaHOBKa 4acoB permcrpaTopa;
pYyYHOE TECTMPOBAHUE peNnerHblX BbIXOAOB perucTparopa.

WHdopmauus MHdopmaums o peructpatope (Moaenb, 3aBOACKON HoOMep,
Bepcua MO wn T.4.)

Bbixog 13 pexuma KOHUrypmpoBaHusl OCyLLEeCcTBsSIeTCs knaeuwen «Bbixod». Ecnu
B HacTpOWKN GbInNn BHECEHbI M3MEHEHNS, TO Npu Bbixode OyAeT BbidaH 3anpoc Ha NoaTeep-
XOEHNE COXpaHeHWUs U3MEHeHWUN. MI3aMeHeHus BCTYNalT B CUMy MOcCne Bbixoda U3 pexuma
KOHpMrypmpoBaHms.

Kaxxgas 3aknagka cogepxuT nons Ans BBoAa AaHHbIX. Beibop nons ocyliectsnsercs
Knasuwamm:

Ta6 —| — BbIGOp cneaytoLwero nons;
Ta6 |« — BbIOOp NpeablayLlero noss.

CyLlecTByHOT crieaytoLue Tunbl noneit:
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1. none gns BeBoAa Tekcta. Korga none akTMeBHO, TO B HEM NOACBEYMBaAETCS TeKylwasa nosn-
umsa onst BBoga cumeona. Beog Tekcta ocyulecTBndaeTcd no cCMMBOJiaM C NOMOLLUbIO Kna-

BVILIJﬁ‘ @|<::I|VII:>|

Onkeanue(aZan 1 | ﬁ — BbIGOp NpeablayLlero cumeona
T @ — BbIGOp criepytoLLero cMMBona
TekyLas
nosununs <]:| — NepemMecTUTb Kypcop BreBo
|:{> — NepemMecTuTb Kypcop BNpaso

2. none Ans BBOAA YMCMOBbLIX 3HAa4YeHW. Korga none akTMBHO, TO B HEM MOACBEYMBAETCS
TeKyLlasi no3uums ans BBogda umdpsl. BBoa yncna ocylecTtsnsieTcs no uvdgpam ¢ nomo-

LLbIO KNaBULL ﬁ‘ @‘ <}:||v| I:[>|

Hetaeka[-00{E,000_| ﬁ — YMeHbLUTb Lumdpy Ha 1,
nepeaBuHyTb 3anATy0 BNEBO, CMEHUTb 3HaK
T @ — yBenuunTbL undpy Ha 1,
Tekyuwlasi nepeaBuHYTb 3anATyo BNPaBo, CMEHUTb 3HaK
nosnumna <}:| — NepeMecT!Tb Kypcop BMEBO
|::> — NepemMecTuTb Kypcop BrnpaBo

3. none ans Bbibopa 3Ha4YeHUs U3 cnucka.

Cwrnan EEE e I ~ | — BbIGOp NpeablayLiero (crneayrLero) sHa4YeHns
n3 cnucka (CNMCOK MOSIBNSIETCA MNpU MEepBOM
HaxkaTum nobor u3 aTux knaeuw). [Ana noareep-
XOEHUst BblIbOpa 3HAYEHUS HAaXMWUTE KnaBwLly
Beod, ons oTMeHbI Bbibopa — knasuily Beixod.
— BbIOOp npeabiayLero (cnegyroLLero) 3HavyeHus
13 cnucka 6e3 nokasa BCEro cnmcka 3HayeHun.

= ||

CurHan[d - 20 A | Eeoa | — noaTBepXaeHue Boibopa

— npegployliee 3HaYeHve

— cnepgywulee 3HavyeHue

G|

Beiog| — OTMeHa Bbibopa

4. none Ans Bbibopa AencTBUSA.

Aeiictevs BRI | ﬁ — BblbOp npepblgywiero (crnepyoLlero) aOew-

T T CTBUSA U3 CrnCKa.
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nencTeue kaHan @

kawan| — BblOOP KaHana Ans Tekylero AencTems
+

K.anan

2.11.1 KoHndmrypupoBaHue aHanoroBbix Bxogos (AB u MB)
HacTtpoiika aHanoroeblx BXO4OB Npou3BoauTCcs Ha 3aknagke «AB». B cnucke ¢ no-

MOLLIbIO KMaBuLL , BblOEpUTE HYXHbIN KaHanm U HaxmuTe «e8eod». Ha akpaHe
NOSIBUTCH OKHO KOH(UrypupoBaHus Bxoda (CM. puc. 2.11). NMepemellueHne no nonsam eBeBoa

6 6
JlaHHbIX OCYLLECTBIAETCS C NOMOLLBI KMaBuLL ﬂ ﬂ Mocne 3aBeplueHns BBOAA

OTMeHa

OK o
napamMeTpoB KaHana HaxXmuTe , 4ns Bbixoaa 6e3 COXpaHeHNna NSMeHeHUu -
2 T

Corran E I ~ |
H[-00%,000 BIn[~020,000

PynkuuAlud  [*] EalkMa | HOLWA[+00000,00] B[ +00100,00]

Punetp[lZ ¢ [7] Meproaflc [7] BeBopkareriwes [
Onucanue|datHuE gaeneHuda LET ]
MECof-e  Yeorapka [HoTepes. EHCTEHE 1 EHCTEHE 2
2[E_[=] [+000030,0] [000002,5] [coberwe  J&] [+ CR1 [=]
3[H =] [+o00010,0] [000002,5] [cobeirwe  [E] [+ CRZ2 [=]
4[HH [=] [+000006,0] (000002 5] [2eapua [2] [aktue P2 2]

Ok | OTHEH | K- Tab | Tafh + m_

PucyHok 2.11 KoHdurypmupoBaHue aHanoroBoro Bxoaa

PR

[nsa kaxxgoro kaHana BBOAATCA criefytolime napaMmeTpsbl:
1. «CwurHan». Tvn curHana:

1.1. Ons aHanoroBbix BxoAoB (AB) — «HeT», «Tok 20 MA», «HanpshkeHue 1 B», «Hanps-
xeHne 100 mBy», «conpotueneHue 325 Omy, «Ttepmonapa (TIM)», «Tepmoconpo-
TmBneHne (TC)», «mmpomeTp», «modbusy.

1.2. Ons matematmnyeckmx BxogoB (MB) — «HET», «MaTeMaTU4ECKunin», «pacxony.

Ecnu B kayecTBe Tuna BbibpaH BapuaHT «HET», TO U3MEPEHUE 3HAYEHUIA U 3anuchk B
namsaTb JAHHOMO KaHana He Npou3BOAMTCS.
2. [JononHuTenbHble NapameTpbl AN onpeaeneHHbIX TUNOB CUrHarnoB:

2.1. «HIM» n «BlM». BepxHuin n HUXHUI Npefensl usaMepeHuii (TonbKo As CUrHanoB TO-
Ka, Hanps>KeHUS 1 COMPOTUBEHWS) — Ans Bxoaos AB.

2.2. «Cxema n3m.» Cxema n3amMepeHunst CUrHanoB CONMPOTMBIIEHNSI U TEPMOMETPOB CO-
npoTtmenexHus Bxogamu AB:

- ABYXMPOBOAHas!, TpexnpoBogHas (ucnomnHexue 1 n 2);
- YeTbIpPEXNPOBOAHAs!, YETLIPEXNPOBOAHASA C AETEKTOPOM obpbiBa (M1cn. 2);
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«Rnpos., Om». [None ans BBoAa 3HaYeHUsi CONPOTUBIEHNS COeQNHUTENBHBIX MPO-
BOAOB, ANl YCTPAHEHNs UX BMMSHAA NpW n3MepeHun curdanos TC no 2-x nposoa-
Hon cxeme. [lnana3oH 3HadeHuin: 00,00 — 99,00 Om.

«HomunHany. HomynHanbHoe 3Ha4eHne ConpoTUBIEHUS MPU N3MEPEHWUN CUTHANOB
TEPMOMETPOB COMNPOTUBMEHUS.

«Tuny». Beibop Tvna Tepmonapel, nupomeTpa unu TC npu nsmepeHun CUrHanos co-
OTBETCTBYIOLUMX Npeobpa3oBaTenen.

«M3m-e Txcr. Pexxum namepeHns temnepaTtypbl xonogHoro cnas (Txc) (Toneko Ans
CUrHanoB Tepmonapsl) — Ans Bxogos AB:

BPYYHYIO — BBO/, 3HA4YE€HUSA TemnepaTtypbl BPYYHYO
BHyTpeHHMVI OaTyuK — nsMmepeHune TemnepaTtypbl XOJ104HOro cnasd BCTPOEHHbIM
[aTynKkoM Temnepartypsbl.

MpumeyvaHue — Mpn ncnonb3oBaHUM BHYTPEHHErO AaTymKka, TeMmnepaTtypa xo-
JIO4HOrO cnas u3mMepsieTcs C NOMOLLbI0 TEPMO30HAA, BXOAALLErO B KOMMIIEKT
NoCTaBKM perucrtpartopa. KomneHcame XOJ104HOro cnasa ocyllecTBndaeTca npo-
rPaMMHO, BbluMTaHUEM 3HadeHus Tepmo-3C (T.9.4.C.) XonogHoro cnasi, CooT-
BETCTBYIOLLEro ero TemnepaType, u3 3Ha4yeHusi T.3.4.C. TepMonapsbl, U3MepeH-
HOro Ha Knemmax KkaHana, K KOTopblM nocrieaHA4a noaknoyeHa. |_|pI/IHLl,I/II'I KOM-
neHcauum npuesedeH Ha pucyHke 2.12 a).

Peructpatop
Pa60~imﬁ 0 K nameputensHonm
cnan AB cxeme
30Ha oanHakoBoW / AB
TemnepaTtypbl
(kneMMHas YacTb)
—>
Oatunk

TemnepaTypbl

PucyHok 2.12 KomneHcaumsa xonogHoro cnasi BCTPOEHHbIM AaT4UKOM

B cBsi3u ¢ 9TUM cnegyeT usberatb hakTopoB (Hanpumep, CuSbHble BO3AYLL-
Hble, KOHBEKLIMOHHbIE MOTOKM), YBENMYMBAIOLLMX PA3HOCTb TeMMepaTyp MecTa
noaKn4vYeHna TepmMmonapbl 1 MeCcTa pacnonioXxeHuna Tepmo3oHaa (Ha KNeMMHOMN
yacTu peructparopa).

AB1-AB12, MB1-MB4 — namepeHue temnepaTtypbl XONOAHOIO cnas OAHUM U3
KaHanoB peructpaTopa. [Ins atoro cnegyeT CKOHUWrypvpoBaTb COOTBETCTBY-
loLee KONMYecTBO KaHanoB perumctpartopa ana usmepexus Tl v oguH kaHan
ANS U3MepeHust TemnepaTypbl XONoAHOro cnas (Yalle Bcero — Tepmornpeobpa-
3oBaternem conpoTtusneHus - TC). 3aTtewm, y Bcex kaHanoB TI1 ykasaTb B Kaye-
cTBe napameTpa "MIam-e Txc" kaHan, uamepsiowmi TemnepaTtypy XOnOAHOro
cnas. [Npu ncnonb3oBaHWW ANa KOMNeHcaumn 1.9.4.C. XONOAHOro cnas ajante-
pa ATMW (pucyHok 2.13 6) cneayeT yka3aTb HOMEP TOro kKaHana, kK KOTopomy
OH MOAKITIOYEH.
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MpumeyaHue — Npu n3amepeHUn TemnepaTypbl XONIO4HOMO crasi BHELLHUM
TepMOMETPOM COMPOTUBMEHUS, NOAKMIOYEHHOMY K OAHOMY U3 KaHarnoB perun-
cTpaTopa, cnefyeT pyKoBoACTBOBATLCSA pUCyHKOM 2.13 a).

30Ha oaMHaKoBOW TemnepaTyphbl

(kopobka xonofHbIX cnaes) | Peructpatop
-
| |
| CD | AB
! |
- ! 1 N
Pa6ouun DNatunk [ | | :
a cnai Temnepatypbl : t |
| : AB
| [l
i CD T |
L
AnanTep Peructpatop
ATIN

me e AB

(@)
=
—

°
coe
.

O
™ Txc| AB
O

PucyHok 2.13 KomneHcauus XonogHOro cnas kaHarnoM peructpaTtopa:
a) BHeLUHUM TepMonpeoGpasoBaTenemM ConpoTUBIEHNS;

6) c nomoublo agantepa ATIN.

2.7. «BHau. Txc; °C». 3HaueHune TemnepaTypbl xonoaHoro cnasd (Txc), °C. B cnyyae, ec-
NN PEXMM U3MEPEHUS TeMMNepaTypbl XONOAHOMO cnasi — BBOA BPYYHYH0. TONbKO Ans
curHanos TepMmonapsl. [ns Bxogos AB.

2.8. «Kopp. Txc, °C». BBogumoe nonpaBovHOE 3HA4YeHWe TemnepaTypbl XOMOAHOro
cnas. 3agaeTcs MHAMBUAYaNbHO ANS KaXOO0ro kaHamna v yyYuTbiBaeTcs npu usme-
peHuu TemnepaTtypbl "XonogHoro cnas" BHYTPEHHUM OAaTYMKOM UNWU APYrUM KaHa-
nom. [nanasoH 3HauyeHun: £ 99,90 °C.

2.9. «Twvn nupomeTpa». B cootBetctBMM ¢ FTOCT 10627-71 Teneckonbl TMPOMETPOB
CYMMapHOro mnany4deHus. 'pagyMpoBoYHble Tabnuubl. TONbKO ANA CUrHanoB Nupo-
meTpa. [Anga Bxogos AB.

2.10. Ang BbluncneHns pacxoga (kaHan MB1- MB2, Tun curHana — «pacxoa») cnegyet
BBECTM CriefytoLine napameTpsi:

= «T» — kaHan uamepeHus temnepatypbl (°C);

= «P» — kaHan namepenusi abcontoTHoro gasnerHus (MMa) (cymma 6apomeTpu-
4YeCKOro U U3bbITOYHOTO AAaBMNEHUN);

= «dP» — kaHan nsmepeHns n3bbiTouHoro gasnexus (MrMa);

" «pP» — KaHan u3aMepeHns NNoTHOCTU B paboumx ycnosusx (kr/m3). B crnyyae ec-
NV NNOTHOCTb cpeapbl B paboymx yCroBusX BbIYUCNSETCS, CrieayeT BBECTU 3Ha-
YeHUEe «HeT;
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= «Pc» — MAOTHOCTL NPU CTaHAapTHLIX ycnosusx (293,15 K, 0,101325 mla);
»  «Xa» — MONsipHas Jons asoTta (Npu BblYMCIIEHNM pacxoAa NPUMPOAHOro rasa),

%;

= «Xy» — MONsIpHasa Jonsa avokcmaa yrnepoga (Mpu BbIYMCMEHWMM pacxoaa npu-
poaHoro rasa), %;

= OcTanbHble NapameTpbl 3a4aloTCA C MOMOLLBIO NPOrpamMmbl KOHpUryprpoBa-
Husa pernctpatopa ansa K.

2.11. AN KOHUryprpoBaHWs KaHana Ans cYUTbIBaHUS OaHHbIX C YCTPOMCTB (KaHarbl
MB, Tmn curHana — «modbusy, Tonbko ANs ucnonHeHus AnmeTpo-Bu3dP-0-16)
cnepyeT BBECTW CreayloLLme napameTpbl:

2.11.1. Homep wuHTepdberica RS-485 (1 wnu 2). CooTBeTCTBYyIOWNIA MHTEPdENC
[OMKeH ObITb CKOHUIYpupoBaH B pexume Master (cMm. n. 13);

2.11.2. appec onpalumBaemMoro yctporctea B cetn Modbus (o1 1 go 247);

2.11.3. Twn perucTtpa:

IR — Input register — ana YTeHWsa 3Ha4YeHU ncnonb3yeTca PyHKUnSa «04
(0x04) Read Input Registersy;

HR — Holding register — ans 4teHns 3Ha4YeHU NCnonb3yeTcs yHKLUNS
«03 (0x03) Read Holding Registers».

2.11.4. appec peructpa (oT 0 go 65535, Hymepauusa HaumHas ¢ 0);
2.11.5. TvN 3HaYeHus:

s16 — uenoe 3HakoBoe, 16 6uT,

ul6 — uenoe 6e33HakoBoe, 16 OUT,

s32 — uenoe 3HaKkoBOe (CUMTLIBAETCS [ABa NocrnefoBaTeNbHO pacrorno-
XKEHHbIX pernctpa), 32 6ur,

u32 — uenoe 6e33HakoBOe (CUMTbIBAETCS OBa MocrneaoBaTenbHO pac-
NONOXeHHbIX perucTpa), 32 6uT,

f32a, f32b, f32¢, f32d — uncno ¢ nnaBatoLlen TOUKON (CUNTLIBAETCA ABa
nocrnefoBaTernbHO PacnonoXeHHbIX peructpa), 32 6ut. Popmatbl
a/b/c/d ykasbiBaloT nopsaok crieqoBaHus 6anT;

3. «PyHkumsa». MacwTtabrupoBaHue curHana. Tonbko Ans CUrHanoB TOKa, HANpPsKEHUs n
conpoTuBneHus. Ansa sxogos AB. [1ns BkntoveHUs OyHKLUM MacluTabrupoBaHus nameps-
€MOro curHana cnegyet BblOpaTh TUM NepeaaTovyHON XapaKkTepUCTUKK:

o NUWHenHas

o KBagpaTuyHas

o KOpHeBasd

o nornb3oBartenbckas
3aTemMm, B NOSABMBLLMECS NOMSA CneayeT BBECTU €ANHULbI MU3MEPEHNS NONYYEHHOrO 3Ha-
yeHus «EQ.» — TekcToBas cTpoka 40 7 CUMBOMOB, @ Takke, BEPXHUIN N HUXKXHWUIA npeaenbl
nsmepsieMon (nepsuyHoi) BenuumHel («BMA» n «HMN»). OTobpakaemoe koNn4ecTBo
paspsAoB Nnocre 3anAaTon onpeaenseTcsd MUHMManbHOW TOYHOCTBIO BBEAEHHbIX 3HaYe-
Hun BMA n HMNW.
Mpumeyvanwne: ana sxogos MB napameTtpbl «BMNU» n «HMW» aensatotca npegenamu ns-

MepeHu.

ﬂeﬁCTBMTeﬂbele 3Ha4YeHUda CMrHanoB paccyYnUTbIBAOTCA B 3aBUCUMOCTU OT TUNa nepe-
[aTouYHOn XapakTepncTukn no cnenyownm cbopmynaM:

o  INUHenHas

- HII

v = 81—t - S g
BIT - HIT
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(e} KBagpaTtu4yHaa
2
— HIT
V = (BIIH — HITH) - Con =HITN | iy
BIT— HIT
e} KOopHeBad (VICI'IOJ'Ib3yeTCFI (byHKU,VIﬂ BblYMCNEHNA KBaApPaTHOIO KOpHA C NIHeapuaa-
umen B6rm3n Hyns Ans yMeHbLUEHNS LLYMOB)
V =(BIIU — HIIN) - Con =HITN | gy
BIT — HIT

rae C,,, — M3MepeHHoe 3HaueHe curHana;
V - otobpaxaemMoe 3HaueHVE;

JX, oms x>0,008
f(x) =1417214-x—0,244328, ozs 0,006 > x > 0,008
X, ona X <0,006

o nonb3oBaTenbCckas — UCNONb3yeTcs 3aaHHoe B none «BbipaxeHne» matemaTu-
Yyeckoe BblpaxeHue (cMm. n. 2.12) — ctpoka Ao 120 cumsonos.
«BblpaxeHue». [ina curHana gaHHoro Bxoda crnefyeT 3agaTthb BblpaxeHue (cMm. n. 2.12),
ncnonb3yemoe A5 BbIYUCMEHNS ero 3HayeHusl — cTpoka Ao 120 cumBonoB. BeipaxeHue
MOXHO 3a4aTb ANsi CUrHana «mateMaTudeckuii» (B kaHanax MB).
«OunbTpy. [Ana npefoTBpaLleHns NoXHbIX cpabaTbiBaHWIA cUrHanusaumm npegycMmoTpe-
Ha yHKUMA prnbTpaumm N3MEPEHHbIX 3HaYEHUIA C MOMOLLIbIO MeAMaHHOro hunbTpa.
[ng BknoveHns aTon PyHKUUK crieayeT 3aaaTth napameTp «PunbTp» — BpeMs 3afepXKKu
curHana OTHOCUMTENBHO N3MEPEHHOrOo 3HaveHusa — ot 0,2 cek 0o 2,4 cek ¢ warom 0,2 cek.
«lMepuoay». MNepmoa 3anncy 3Ha4YeHUn curHana Bo BHYTPEHHIo namatb — 0.2, 1, 2, 5, 10,
30, 60, 120 cek (ansa ucnonHeHusa dnmeTtpo-BudP-M5,7-0-16: 0,1; 0,5; 1; 2,5; 5; 15; 30;
60 cek). Yem MeHbLUEe nNepuop 3anncu, TEM MeHbLLE N3MEPEHNIA MOXHO XpPaHWUTb BO
BHYTPEHHEN NamsATK peructpatopa. [Ana MeaneHHO MEHSIIOLLMXCS CUTHAMNOB, TaKMX Kak
Temneparypa, crnegyeT BblbupaTe 6onblUne 3HAaYEHUsI Nepuoga 3anucu, yBenuimsas
Tem cambiM rnybrHy apxuBa N3MepeHui.
B cnyyae, ecnun apxuBHble AaHHbIE NO AAHHOMY BXoAy He TpebytoTcs, cnenyeT Bbibpatb
3HayeHne «HeT», yBeNuYMB TeM cambiM rnybunHy apxmea namepeHuin. Npy 3Tom Npoms-
BOAUTCSI U3BMEPEHNE CUTHArA, BbIYMCIEHNE NepeaaTOYHON XapakTePUCTUKN, unbTpa-
uusi; paboTarT YCTaBKM, CHETYMKMA U CyMMaTOpbl ANsi JaHHOMO KaHana.
«BbiGopkax». B cnyyae ecnu nepuop 3anvcu 3HavyeHus curHana BbibpaH 6onblue nepuo-
na namepenuns 0.2 cek (0,1 cek. ansa ncnonHeHns dnvetpo-BndP-M5,7-0-16), To cneay-
eT BblbpaTb crnocob o6paboTku OTCHETOR Nepen 3anucbo:
o Tekyllee — 3anncbiBaeTCs NOCNeaHee N3MEpPEHHOE 3a Nepuoa 3Ha4YeHe curHana.
MpomexyTouHble 3HAYEHUS UTHOPUPYHOTCS.

o CpefHee — 3anucbiBaeTCsa YCPeAHEHHOE 3a Nepuog 3HayYeHre curHana.
o MuHMManbHoe — 3anucbiBaeTCst MUHMMAIbHOE 3a NepUO 3Ha4YeHUe curHana.
e MakcumarnbHoe — 3anucbiBaeTcst MakCMMarbHOE 3a Nepuos 3HavyeHvne curHana.
«Onucanne». OnncanHne kaHana — ctpoka go 31 cumsona. OnucaHue gnst Kaxaoro Ka-
Hana BbIBOOWTCS Ha 3KpaH B peXUMe 0ToOpaxeHns «SHaueHns».
[lo YeTblpex curHanusaumin Ha kaHan. [ns kakaon curHanvMsaumm onpeaensitoTcs cne-
Oylowue napameTpsbi:
9.1. «Ne Cob6-e». Tun curHanmsauum:
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B, BB — curHanusaums npeBbilLIeHNs BEPXHEro npeaena.
H, HH — curHanusauus npeBbILEeHNst HUXKHEro npeaena.

e CB — curHanusaumns ckopocTu Bo3pacTaHusl curHana.

e CC - curHanmsaums ckopocTu cnaja curHana.

e OO6pbiB — curHanusauns obpoiea.

9.2. «YctaBka». 3HadyeHue nopora cpabaTbiBaHWUA CUrHaNU3aumMm UM MakcmmarnbHas

CKOpPOCTb HapacTaHusi/cnaga curHana 3a BblbpaHHbIN Nepros N3MepeHus curHana.

9.3. «[lucTepes.». 3HayeHne rncrtepesuca cpabaTbiBaHUA COOTBETCTBYHOLLEN YCTABKM:

e B, BB — curnanusauumsa cpabatbiBaeT npu nNpeBbILLEHUN 3a4aHHOIO 3HaYeHUs
YCTaBKU W BbIKIOYAETCS NOCNe NOHWXEHNS YPOBHS CUrHana Hxe 3HavyeHus
YCTaBKN MUHYC 3Ha4YeHue ructepesmca.

e H, HH — curHanusaumsa cpabatbiBaeT Npu NOHWKEHUN YPOBHSA CUrHaNa Huxe 3a-
AaHHOrO 3HAYeHUs1 YCTaBKM M BbIKMOYAETCH NOCre NOBbILLEHWS YPOBHA curHana
BbILLIE 3HAYEHMS YCTaBKW NIIOC 3HAYEHME rMcTepesunca.

e CB - curHanusauus cpabaTbiBaeT nNpy NPEBbILLEHNM 3a0aHHOTO 3Ha4YeHus
YCTaBKN CKOPOCTU BO3PACTaHUSA CUrHarmna 1 BbIKMOYaETCsl NOCe NOHWKEHUS CKO-
POCTV BO3paCTaHUA CUrHana Huxe 3Ha4eHus1 yCTaBKM MUHYC 3Ha4YeHne rmctepe-
3uca.

e CC - curHanusaums cpabatbiBaeT Npu NPeBbILUEHUN 3a4aHHOMO 3HAYeHUs!
YCTaBKW CKOPOCTU Cnaja curHana v BbIKIYaeTcs nocne NoHMXEHUA CKOpoCTU
crnaga curHana Huxe 3HadeHusl yCTaBky MUHYC 3Ha4YeHue rucrtepesunca.

9.4. «[enctBue 1» n «[erctene 2». MNMpu cpabatbiBaHUN CUTHANU3ALMM MOXHO Bbl-

6paTtb ABa AencTeusi us cnucka (MogpobHoe onncaHme cm. B n. 2.5).

2.11.2 KoHdmrypupoBaHue auckpeTHbix BxoaoB (OB)
HacTtpoika gnckpeTHbIX BXOA4O0B OcyLlecTBnseTca Ha 3aknagke «[B». B cnvcke ¢ no-

MOLLbIO KnaBuw o A4 BblIGEpUTE HYXHbIA KaHanm U HaxmuTe «e8eod». Ha askpaHe
NOSIBUTCS OKHO KOqulrypmpoaaHMﬂ Bxoaa (cm. puc. 2.14). MNepemelyeHrne nNo nonsM BBOAA

6 6
JlaHHbIX OCYLLECTBIAETCS C NMOMOLLbI KMaBuLL ﬂ ﬂl Mocne 3aBeplueHus BBOAA

OK <
napaMeTpOB KaHana HaxMuTe _I Ansi Bbixoga 6e3 coxpaHeHUst U3MEHEHUI - M

g corwan |

OnHEaHHe [SageHxEa MET |

I CafikiTHe Oedctede 1 OedcTeMe 2
1[E [=] [ne [=] [=1 [=]
2 H [=] [ne [=] [=1 [=]

Ok | OTHEH | K- Tab | Tafh + m_

PucyHok 2.14 KoHdurypmpoBaHue AUCKpeTHOro Bxona
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[lna kaxgoro kaHana BBOAATCA NapameTpbl:

1. Twn curHana:
1.1. «HeT» - CYMTbIBAHNE COCTOSHMSA, U 3anNUCb B NaMATb 4aHHOrO KaHarna He Npou3Bo-

[UTCS;

1.2. «pene» — ans paboTbl kaHana B PexvMe CYUTbIBAHWUSA CUTHANOB TUNa «CyXOMN KOH-
TaKT»;

1.3. «norndeckun» — ans paboTbl KaHana B peXmme CHUTbIBAHUS MOTEHLMAmNbHbIX CUr-
Hanos.;

1.4. «modbus» — ans cbopa OUCKPETHbBIX AaHHBIX C YCTPOWCTB NOAAEPXKMBAIOLLMX NPO-
Tokon Modbus RTU (Tonbko ans ucnonHeHus AnmeTtpo-BndP-0-16). JononHuTtens-
Hble MapamMeTpbl:
1.4.1. Homep uHTepdpenca RS-485 (1 nnu 2). CooTBeTCTBYIOLNIA UHTEPDENC A0N-
XeH BbITb CKOHUIYpupoBaH B pexume Master (cm. n. 13);
1.4.2. agpec onpawwuBaemoro yctponctea B cetn Modbus (o1 1 go 247);
1.4.3. Tvn peructpa:
e Discrete input — ana uTeHua ucnonb3yeTca komaHoa «02 (0x02) Read
Discrete Inputsy;
e Coil — gnsa yteHusa ncnonb3dyetcsa komaHaa «01 (0x01) Read Coilsy;
e Input register — anga yTeHua ucnonbdyetca komaHaa 04 (0x04) Read Input
Registers;
e Holding register — gna 4teHns ucnonb3yetca komaHga «03 (0x03) Read
Holding Registers»;
1.4.4. agpec peructpa (ot 0 go 65535, Hymepauus HaunHas c 0);
1.4.5. Homep 6uTa (gns Input register unu Holding register) ot 1 go 16.
2. OnucaHue kaHana — cTpoka ao 31 cumsona.
3. o aoByx curHanu3aumn Ha kaHan. [ns kaxaon curHanuaaummn onpefensoTcs crenyto-
Lme napameTpbl:
3.1. Twn curHanusauum:
e B — cvrHanmsaums akTMBHOIO YPOBHSI.
e H — curHanusauusi HeakKTMBHOIO YPOBHSI.
e H—B — curHanusauusi CMeHbl HEaKTBHOIO YPOBHS.
e B—H — curHanusauusi CMeHbl aKTUBHOTO YPOBHSI.
¢ HoB — curHanusauus cMeHbl ypoBHS.
3.2. [Henicteue 1 n Oencteue 2. MNpn cpabaTbiBaHUM CUrHann3aumMm MoXHoO BbiOpaTb ABa
aenctaus u3 cnucka (MogpobHoe onucaHune cM. B n. 2.5)

2.11.3 KoHdmrypupoBaHue auckpeTHbix Bbixoaos (Pene)
HacTtpoiika cymmaTopoB ocyliecTBnseTcs Ha 3aknagke «Pene». B cnucke ¢ nomo-
]

LLbIO KNnasuLL < | BbIGEPUTE HYXHbIA KaHan U HaxMuTe «eeod». Ha akpaHe no-
ABUTCA OKHO KOH(UrypupoBaHus Bbixoga (CM. puc. 2.15). NMepemelleHne no nonsm BBOAA

Bl 6>
JlaHHbIX OCYLLECTBIAETCS C NMOMOLLbK KMaBuLL Ta_l "2 | Mocne 3aBepluenus BBoga

OTMeHa

OK "
napamMeTpoB KaHana HaXxXmuTe , 4Nns BbIxoaa 6e3 COXpaHeHUa NSMeHeHUM -
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UCTABKH
YCTABKH
YCTABKH
YCTABKH

F'E YCTIBEH

YNPaeneHHe Elg g1y

OnMEaHHe [ABapHHHAA CHHaTHEaLHA ]

e |5 =

Ok | OTHEHE | K= Tab | Tafh + m_

PucyHok 2.15. KoHdurypupoBaHue auckpeTHoro Bbixoaa

[nsa kaxxgoro ANCKPETHOro BbiIxoda BBOAATCS CreayloLine napameTpbl:
1. «YnpaBneHue» — NCTOYHVK YNPaBrsoLLEero BO3AENCTBUS Ha BbIXO4:
e YCTaBKM — [OUCKPETHbI BbIXOA4 YMpaBnsieTcs ycTaBkamy peructpartopa
(cm. n. 2.5).
e BHELIHee — ynpaBlieHWe AUCKPETHbIM BbIXOOOM OCYLLECTBMSIETCS CUCTEMOWA
BepxHero ypoBHsi no npotokonam Modbus RTU / Modbus/TCP komaHgamu
«05 (0x05) Write Single Coil» unn «15 (0x0F) Write Multiple Coils».
2. «OnucaHue kaHana» — cTpoka ao 31 cumsona.

2.11.4 Kondmrypuposanue cyHkuumn «Cymmartop» (CM)
HacTpoiika cymmaTopoB ocylecTBnsieTcs Ha 3aknagke «Cymmatopbl». B cnvcke ¢
MOMOLLIbIO  KnaswL h - BblGEpUTE HYXHbIA CyMMaTop M Haxmute «eeod». Ha

3KpaHe MoSBMTCH OKHO KOH(urypmpoBaHusa cymmartopa (cm. puc. 2.16). MNepemelieHne no

6 6
MONsiM BBOAA [aHHbIX OCYLLECTBISETCS C MOMOLLbI0 KMNaBuLL KI ﬂl Mocne 3a-

0K
BepLieHna BBoAda NapamMeTpoB KaHalna HaXMute _l, ans Bbixoga 6e3 COXpaHeHNa ns-

- oTMeHa
MEeHEeHUn -

a7
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Hactponka
CypMATOPE] mTr %
ch? |
taran EEIN ] ovoer. qaclid |||
Fafora[noctoanno  [=]  FudkuMAlcitma |7 ﬁ
LWar Eq. Hak. M3
N R &
Onucanue [Fackog eogkl ]
Orqer CofkiTHe Horaeka Aenctede 1 Oedcteue 2 %
ek B [=] [+00000000,0] [Het [#] [HeT B
vac B [=] [+00000000,0] [Het [#] [HeT B
cut[E [=] [+00000000,0] [Het [#] [HeT B
Mec[E [=] [+00000000,0] [Het [#] [HeT B

Ok | OTHEHE | K= Tab | Tafh + m_

PucyHok 2.16 KoHdmrypupoBaHue cymmartopa

Onsa kaxgoro cymMmmaTopa BBOAATCA napamMeTpbl:

1. «KaHan» — HoMep aHanorosoro Bxoaa, 3Ha4eHne KoToporo cymmupyetcs. Ecnu ykazaHo
3HayeHne «HeT», TO CymMMaTop paboTaeT B pexume cyeTymka (3Ha4eHne U3MeHsIeTcs Ha
BENUYMHY, Yka3aHHyto B napameTpe «Llar» no gencteusam «+CMy, «-CM»);

2. «Pa6oTta» — pexum paboTbl cymmaTopa:

e «[lo cobbITUIO» — CYMMUPOBAHUE 3HAYEHUI OCYLLECTBISETCA TONbKO BO BPEMS aK-
TMBHOCTM YCTaBKM NO AENCTBUSIM:
— «AkTBU3NpoBaTb CMy;
— «Bkntounte CMy»;
— «+CMp», «-CM».
Mpumeyvanue. [enicteue «AktuBmanposaTe CM» umeet npuoputeT Hag OeVCTBUAMA
«Bkntounts CM» 1 «Bbikntounts CMy.

e «[TOCTOSSHHO» — CyMMUPOBaHNE 3HAYEHMI OCYLLECTBMNSETCH MOCTOSHHO HE3aBUCHMMO
OT COCTOSHUSI YCTaBOK.
3. «llar» — yucnoBoe 3HaveHne, Ha KOTOpoe YBENUYMBAETCH UMM YMEHbLUAETCS 3HaYeHue
cymmaropa no geicteuam «+CM» n «-CM».
4.  «DyHKUuMA» — BbIGOP PYHKUMM paboTel cymmaTopa:
e «CYMMa» — BblYMCIIEHNE CYyMMbI (MLHTEFPUPOBAHME);
e «cpefHee» — cpefHee 3Ha4YeHne C MOMEHTAa BKITIO4YEHMSA CyMMaTopa;
®  «MWHMMAarbHOE» — MakC. 3Ha4YeHne C MOMEHTa BKITIOYEHNS CyMMaTopa;
e «MaKCMManbHOE» — MWH. 3Ha4YeHMEe C MOMEHTA BKITIOUYEHUS CyMMaTOopa;
«OT4eT, Yac» — Hayarno CyTO4HOro U MeCS4HOro ot4yeTa — 3HaveHue ot 0 o 23 yacos.
«En. n3m.» — TekCcToBOE Nnone Ans BBOAA €AUHUL, M3MEePEeHns cymmaTtopa.
«EpuHMLBI n3MepeHUs BpeMEHU» — UCNOMb3YIOTCHA ANs KOPPEKTHOro nogcyeTa UToro-
BbIX 3Ha4YeHu cymmaTtopom (CM):
® «HeT» — u3mMepsieMas Benm4ymHa He MeeT pasMepHOCTH N0 BPEMEHM;
® «CekKk» — i ;
cex

Noo
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1
o «MUH» — ;
MUH
1
e «Yyac» — —
yac

8. «OnucaHue kaHana» — cTpoka go 31 cumBona.
9. «Co6bITMe» — BbIGOP TUMA CUrHaNM3aLUmu:
e B - curHanusaums npeBbilEHNS BEPXHETO Npeaena;
e H — curHanusauus npesbILLEHMS HUXKHEro npeaena.
[ocTynHel cneaytoline 3HavyeHus, anst KOTOpbIX MOXHO 3afaTbk NnapaMeTpbl cCUrHanusa-
umu:
e  «CYMMaToOp» — CUrHanu3auusi Ans TeKyLLEero 3Ha4eH1s cymmaropa;
e  «4YacoBOW OTYET» — CUrHanNU3aums Ans 3Ha4eHUs YacoBOro OTYETa;
®  (CYTOYHbIN OTYET» — CUTHaANM3aunsa ANns 3Ha4eHNst JHEBHOMO OTYETA;
e  «MECSIYHBIA OTYET» — CUrHaNM3aUmMs Anst 3Ha4eHUs1 MECSIYHOIo OTYeTa;
10. «OeunctBue 1 n 2» Tunsl gencTeuin Npu cpabaTeiBaHny curHanuaauun. Mpu cpabaTbiBa-
HAW CUrHanM3auum MOXHO BblOpaTb ABa gencrteua m3 cnucka (MogpobHoe onucaHue
cMm. B M. 2.5).

2.11.5 Kondmrypuposanue cdyHkuum «Tarimep» (T)
HacTponka Tavnvleios OCyLLeCTBNSAETCA Ha 3aknagke «Tammepbl». B cnvcke ¢ nomo-

b0 KNaBuLU - BbIGEPUTE HYXKHbI TaiMep U HaXMUTe «eeod». Ha akpaHe no-
ABUTCS OKHO KOH(UrypupoBaHusl Tarimepa (cM. puc. 2.17). MNepemelleHre No nonsM Beoaa

6l 6>
OaHHbIX OCYLLECTBASETCA C NMOMOLLbIO KraBuLL Ta_l _lm . Mocne 3aBepLieHns BBOAA

OK o OTMEHa
napamMeTpoB KaHana HaXXMuTte , ANnA BbIXxoga bes3 COXpaHeHna NSMeHeHunun -

Epena, 4:hec[00 ]
Oevicteme lekn P13
Oevicteme 2eekn 71 3]
T e
P —
I o —

HEeT

HeT
TE  Het 00: 00: 00 Het
HEeT

Ok | omwena | K Tab [ Taf RARC
PucyHok 2.17 KoHdmurypupoBaHue Tanmepa

| e

[nsa kaxxgoro Tanmepa BBOASATCA NapaMeTpbl:

1. MoBTOp — pexuM paboTbl TaliMepa («HeT» — NOBTOP OTKIMIOYEH; «aBTO» — NMOBTOP BKIIO-
YeH).
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2. Bpewms (Yac:MuH:cek) — BpeMsi, Mo UCTEYEHUN KOTOPOTO BbINOMHSAETCS 3aAaHHoe Ael-
cTBME.

3. Onucanwne — ctpoka o 31 cumBona.

4. [ewicteue 1 - 4 — gencTBme, BbINOMHAEMOE NO NCTEYEHMUMN 3agaHHOro Bpemenu ([Mo-
apobHoe onucaHue cm. B M. 2.5).

2.11.6 KoHdmrypupoBaHue pexuma oTobpaxeHus

HacTtpoika oTobpaxeHusi ocyliecTBnsieTcd Ha 3aknagkax «Ctpanuua 1-8» (cm.
puc. 2.18). Homep HacTpanBaemon B aHHbLI MOMEHT CTpaHuLbl 0TOOpaXkaeTcs B 3arofioBke
aKTMBHOW 3aknagku (cMm. puc. 2.18). MNepemelleHne no nonsm BBoAa AaHHbIX OCYLLECTBMAET-

Tab k- Ta6 >
Cs C MOMOLLbIO KnaBuLl ,

Ena [l | HanpaeneHue|ropus. [*] “on4epHem[x]

Onucande[kKoren REZ ]

M Eanan Lget Huz Beph Tonw,
1[AE1T 7] [cvhnn [ [+0000,000 | [+0100,000] 1 |

2[AB2 [7] [eenerem _ [=] [+oo0000,0] [Fo000200] [T ]

3[fBZ_ 7] [ronwbom  [=] [~ooooon,d ] [oooozao] [T ]

| e

4[AB2 |7 [kpacrem  [=] [+o00000,0] [O000200] [T ]

5[F1 =] [HoneToEEm] =]

E[F2 [=] [entem [=]

Erog,

b= Hactp. | Hactp. | k- Tab | Tafh m_

PucyHok 2.18 KoHcurypupoBaHue pexmma otobpaxeHus

[ns Kaxxgow cTpaHuubl 0OTOOpaXkeHMs yCTaHaBNMBalKTCA CneayloLlme napameTpbl:

Pexuvm oTobpaxeHust — TpeHn, LuKana, 3HaueHus;

OpwueHTaumnsa TpeHaa — BepTukanbHas nnvm ropusoHTanbHas;

LiBeT cpoHa TpeHaa — 6enbiri NN YepHbIN;

[ns kaxpgoro otobpaxaeMoro kaHana Ha BblIOpaHHOW CTpaHuue ycTaHaBnMBalTCSA na-

pameTpbl:

e KaHan — BblbepuTe 13 cnucka kaHan aAns oTobpaxeHus;

e LlBeT TpeHaa ans kaHana;

e Hwns, Bepx (TONbKO ANA aHanoroBblX BXOAOB) — MVWHUMAarbHOE U MakcuMaribHOe
oTobpaxaemoe 3HaveHne (HMO u BIMO). 3HayeHne BBOAMTCHA B eguHMLax namepe-
HUSI NEPBUYHO BENMYUHBI B CIlyYae, ecnu UCNosb3yeTcst MacluTabupoBaHue, nHade
— B eQuHMLax n3mMepsieMoro curHana.

PR

2.11.7 Obwme HacTpouku (3aknagka «O6Lwmey)

Ha 3aknagke «O6Lwme» NponsBoanTCA HAaCTPOMKa CUCTEMHbIX MapamMeTpoB permcrpa-
Topa (cMm. puc. 2.19).
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Pazep nenen 908 | Macwrab nentei[l aue [
MepHog zanueH ABFP0Z cer[7] Qetektop obpepafpeikn 7|
Zanuck AaHHERNS okl [7] AetocuHzr. MMCuanen]=]
ABTONERENHET, cek[0] | EnokMpoBka, HeH0OD |

T4 el

Apkocte KKA[AIR: =
Erikn. HKGD, muH000_ |apkocte KEQ (pI[005[7]
OnMeaHue| ]
Sawmrafece 7] |HcTaHDBMTb naponk | |H.|J.-3|1HTb naponk |
| 2abnokMpoBaTE | |PaeEnDKupnaaTb |

Briog,

K= Hactp. | Hactp. # | K= Tab | Tafh + m_

PucyHok 2.19 O6wue HacTpouku perucTparopa

YcTaHaBnmBatoTcs cnepywuime napameTpbl:

Pa3mep neHTbl, 4 — MakcmMarnbHasi NpoAOIMKUTENBHOCTb HEMPEPBLIBHON 3anncu NEHTbI

(o1 1 go 24 v).

MacwTab neHTbl — MacwTab oTobpaxeHust TpeHaa B pexume «3anucby» — 12

cek/genenue, 1, 2, 5, 10, 30 mun/aenexue, 1, 2 yac/genexHwve.

Mepwuog 3anuncu [1B, P — nepuog 3annucu 3HadeHnn ANCKPETHLIX BXOAOB M BbIXOOO0B pene

BO BHYTPEHHI010 namats — 0,2 unm 1 cek.

[eTtekTop 06pbiBa — BKMOYEeHNE PyHKLMN OOHapyxeHns 06pbiBa IMHWUN MPU U3MEPEHUN

curHanoB Tepmonapb! (Mpy M3MEpPEHUU CONPOTUBIIEHUSA U TEPMOMETPA CONPOTUBIIEHMS

dyHKUMs obHapyxeHns obpbiBa BKMOYeHa BCeraa).

3annck AaHHbIX — pexumM paboTel peructpaTtopa (nogpobHee cMm. n. 2.4):

o [1OCTOSIHHO — 3aMUCb M3MEPEHNI BO BHYTPEHHIOK NaMsiTb MPOUCXOANT MOCTOSAHHO He
3aBMCUMO OT CKOH(UIYPUPOBaHHbIX AEACTBUI Ha cpabaTbiBaHMe CUrHanmMsauum (oen-
cTBre «3anucby).

e [lo cobbITMIO — 3aMUCb U3MEPEHUA BO BHYTPEHHIOKO NaMATb MPON3BOAUTCS TOMbLKO TO-
roa, Korga akTMBHA Kak MUHMMYM OfHa yCTaBka ¢ AecTBuemM «3anvcby. B octansHoe
BpEMS perucTparTop Npou3BoauT namepeHunst 6e3 3anucu AaHHbIX BO BHYTPEHHIOK Na-
MSATb.

ABTOMaTMYeckasi CMHXpoHu3aums MMC — BbiGop cnocoba aBTOMaTUYECKOW CUHXPOHNU-

3aumm (paboTaeT TOMbKO NpY NOCTOSIHHO BCTaBreHHomn kapte MMC):

e BbIKIT — aBTOMATUYECKas CUHXPOHM3aLWs BbIKITIOYEHA,

e yaaneHue — aBToMaTUYecKast CUHXPOHM3aLMS MPpU yaaneHn camol CTapow NeHTbl 13
apxvBa perucrparopa,

e OKOHYaHWe — aBTOMaTu4eckasi CMHXpOHM3aLUMs Npu Havane HOBOW NEHTHI.

ABTONEpPENNCTLIBAHME, CEK — aBTOMATUYECKOE NEPEKITIOYEHNE CTPaHUL, 0TobpaxeHUst

Yyepes 3aaHHbIN NPOMEXYTOK B CeKyHAax (4N KOHUIypnpoBaHus CTpaHuL, oTobpaxe-

HUst cM. n. 2.11.6). [Ans oTKMoYeHMsa gaHHOW pyHKUMK criegyeT BBecTy 3HadveHue 00.

BnoknpoBka, MUH — aBTOMaTnyeckasi 6yTIOKMPOBKa pernctpaTtopa B Cryvyae OTCyTCTBUSA

aKTMBHOCTM onepartopa (OTCYTCTBME HaXaTus KNaBuLL permcrpatopa) B Te4eHUe yKkasaH-

HOro npomexyTka. PermctpaTtop nepeBoanTcs B pexumM «3abnoknpoBaH» TOMbKO B Crly-
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Yyae, ecnuv ykasaH naposb. [Inst oTkNioYeHUs: JaHHOW (OyHKUUM crnegyeT BBECTU 3HaYeEHNe
000.

9. Apkoctb XKK[ — BennunHa apkocTn gmcnnes B LUTaTHOM pexvme. [Ins npoanexHus cpoka
cnyx06bl noacBeTkU Ancnnest He pekomeHayeTcst 6e3 Heo6XoAMMOCTH yCTaHaBNMBaTb
MaKCMMarbHble 3HaYeHWs JaHHOro napameTpa.

10. Beblkntodenue XXK[, MMH — aBTOMaTUYECKOE BbIKITIOYEHNE NOACBETKN XUAKOKPUCTaNu-
YeCcKOoro Aucnres B criyyae OTCyTCTBUS akTUBHOCTU onepaTtopa (OTCYTCTBUE HaXaTusi
KnaBwvLW perncTparTopa) B Te4eHne ykasaHHOro npomexyTka. Mpun aTom BKNoYaeTCcs UH-
ankatop (cM. puc. 2.1, nos. 9). ABTomaTU4eCcKoe BKIOYEHUE NOACBETKN ANCNNES NPOU3-
BOAMTCS MO criegylowmnm cobbITuaM: HaxaTune niobon KnasuLLn perncTpaTopa, BO3HWK-
HoBeHUWe cobbITus «Aapusy, obHapyxeHune kapTel MMC. [laHHasa dyHKUUSA npegHasHa-
YyeHa Ansi NpoAfieHns cpoka cnyxbbl aucnnest peructpaTopa. [Ans oTKNoYeHNss JaHHON
dyHKUMKM cneayeT BBecTU 3HayYeHue 000.

11. Apkoctb XKK[ (Xp.) — BENNYMHA SPKOCTU AWUCNIIES B LUTATHOM PEXUME «XPaHWUTENb
3KkpaHa». [1na NonHoro oTKMIOYeHWs NoACBETKM aucnnes BeeanTe 3HadeHne 0%.

12. OnwucaHune peructpartopa — CTpoka 4o 23 CMMBOIIOB.

13. 3awwuTta — napameTp, OTBEYaLLMIA 3a BO3MOXHOCTb MOANGUKALIMM HEKOTOPbIX Napa-
METPOB perucrpaTopa B 3a6MoKMpoOBaHHOM COCTOSAAHMM. [laHHaa PyHKUNSA MOXET Npuro-
ONTbCS B TOM Cryyae, ecnm CyLlecTByeT HeobxoanMOCTb B onepaTMBHON Moaudmkauum
HXenpuBeaeHHbIX NapameTpoB 6e3 pa3bnokupoBaHusi perucTpaTopa, T.e. BBoAa napo-
ns.
® «BCE» — KOrga peructpaTop Haxoautcs B 3abnoknpoBaHHOM COCTOSHUW, BCE napa-

MeTpPbI KOHUIrypaummn pernctpaTtopa 3amieHbl OT MoandmrKaLmn.

® «—3KpaH» — Korga peructparop HaxoamTcs B 3abnokMpoBaHHOM COCTOSIHMK, BCe na-
pameTpbl KOHUrypauum permctpaTopa 3allmileHbl 0T MoauduKkaumnn 3a NCKIIOYEH-
em:

= [lapameTpoB oTobpaxeHus «Hus», «Bepx» (cm. n. 2.11.6).

® «—YyCTaBKuM» — KOra permcTpaTop HaxoamTcs B 3a6NTIOKMPOBaHHOM COCTOSIHWM, BCE Ma-
pameTpbl KOHdUrypaumm permcTpaTopa 3almilieHbl 0T MoaNMUKaLMM 3a UCKMIOYEHN-
em:

* MapameTpoB aHanorosbIx BxogoB — «YcTaBka» Ne2 n Ne3 (cm. n. 2.11.1). B atom
cnyyae pekoMeHAayeTcs ckoHdurypmpoBaTtb ycTtaBku Ne1 n Ne4 Ha npeBbllLeHue
npegenbHbIX NapaMeTpoB CUrHana (aBapuiiHble NapameTpbl, 3Ha4YEHNUST KOTOPbIX
OynyT HegocTynHbl Ans Mmoaudukauum), yctasku Ne2 n Ne3 — Ha npeBbIleHne pa-
604nx NapameTpoB curHana (4oCTynHbl Ans Moaudukauum). Takum o6pasom,
nepcoHarn MOXeT, MEHSIS 3HaYeHMe MPOMEXYTOYHBIX YCTaBOK, onepaTuBHO pearu-
poBaTb Ha M3MEHEHWS TEXHONMOMMYECKoro npouecca.

* napameTpoB oToOpaxeHus «Hu3» n «Bepx» (cm. n. 2.11.6).

[ns ycTaHOBKM NaponbHOM 3amThbl OT U3MEHEHNS HAaCTPOEK permctpartopa cnegyet
HaXkaTb KHOMKY «YcmaHoeumb naposib» 1 BBECTU LMPOBOI naposb (4ucrno ot 0001 go
9999). 1N OTKMOYEHNS NapObHON 3aLUMTbl HAXXKMUTE KHOMKY «YOasiume naposiby. [Ans ne-
peBofa peructpaTopa B cocTosiHue «3abnokupoBaHy (KoHUrypaums 3almieHa oT uaMeHe-
HUIN) HaXXMUTE KHOMKY «3absiokupoeamb», ANsi NepeBoAa B COCTOSIHUE «Pa3briokMpoBaH» -
KHOMKy «Pa36siokupoeamsb». NoapobHee o0 faHHON yHKLUMK cMm. n. 2.13.

2.11.8 KoHdurypupoBaHue KOMMYHUKaLMOHHbIX MHTepcheCOB perncrpaTopa

BBog napameTpoB KOMMYHMKALMOHHBIX UHTEP(ENCOB perncTpaTopa ocyLLeCcTBseT-
cs Ha 3aknagke «Cessb» (cMm. puc. 2.20). MNepemelleHne Mo NonsiM BBOAA AaHHbIX OCY-

Tab ke 1ab >
LiecTBndaeTcd ¢ NOMOLLbIO KnaBuLl ,
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PucyHok 2.20 NapamMeTpbl KOMMYHUKaLMOHHbIX UHTEepdencoB perucTpaTopa

1. Hactporika napameTpoB WHTepdelica RS-232/485. [na kaxgoro uHTepderica BBO-
OATCS cneayowue napameTpbl:
1.1. Pexum paboTbl MHTEpdeiica:

e RS-232/485 Slave — nHTepdeic nepeBoanTcst B pexxmmM paboTbl «MOAYNHEHHBLINY
no npotokony Modbus RTU.

e RS-232/485 Master (ons ucrnonHeHus OnmeTtpo-BudP-0-16) — nHtepdeiic nepe-
BOAMTCS B pexum paboTtbl «Bedywmin» no npotokony Modbus RTU. Pexum
npefHasHayeH Ans opraHusaLmm onpoca gpyrmx YCTPOWCTB.

1.2. Appec peructpaTtopa B cetn Modbus RTU (ans pexuma «Slavey)
1.3. CkopocTb cBsAsm — 1200, 9600, 19200, 38400, 57600, 115200, 230400.
1.4. KOHTpOMb YETHOCTU — HET (He UCMOoNb3yeTcs), HeveTHbIn (0dd), YeTHbIN (even).
1.5. Konun4yectBo cTonoBbix 6uToB — 1 nnu 2.
1.6. Slave: 3agepxka oTBeTa — OOMNOMHUTENbHAA 3afepxka oTBeTa peructpatopa (B
pexume Slave) Ha 3anpoc BeayLLero yCTpomucTBa.
1.7. MapameTpbl paboTbl B pexume «Mastery (ons ucnonHeHus dnmeTtpo-BudP-0-16):
1.7.1. TaimayT npuema, Cek — MakCMMarbHOEe BPEMS OXMUAAHWS 3HAYEHUS OT yaa-
NIEHHOro YCTPOWCTBA, MO WUCTEYEeHMU KoToporo cpabatbiBaeT yctaBka «O6-
pbIB» B KaHane, CKOH(UrypupoBaHHOM Ha MpuUeM 3Ha4YeHUn Nno uHTepdency
RS-232/485.
1.7.2. NMay3a mexay 3anpocamu, Cek — 3aepka Mexagy nocrnefoBaTernbHbIMK 3a-
npocamu peructparopa.
1.7.3. Nepuoa onpoca, cek — nepuog onpoca YCTPOMCTB No uHTepdency RS-
232/485.

2.11.9 KoHdourypupoBaHue paboThl peructparopa no pacnucaHuio (3aknagka
«PacnucaHue»)
HacTtpoiika pernctpatopa ans pabotsl no i aCnMCaHuo OCYLLIECTBNAETCSA Ha 3aknagke

«PacnucaHue». B cnvcke ¢ NoMOLLbIO KMaBuLL - BbIGepUTE HyXHOe coBbiTne U
HaXkMuTe «eeod». Ha akpaHe MosIBUTCS OKHO KOHCbVII'ypVIpOBaHVIﬂ cobbiTsA (CcM. puc. 2.21).

6
I‘Iepemeu.l,eHme no nonamMm BBOAA AaHHbIX OCYyLEeCTBNAETCA C NMOMOLUbKO KrnaBuLl s
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PucyHok 2.21 O6wue HacTpouku perucTpatopa

[ns kaxpgoro cobblTus 3agaeTcs cnegywuime napameTpbl:

AKTMBHO BkntoyeHwne/BbikntoveHne obpaboTkm cobbiTus:
M — cobbiTe aKTUBHO;
0 — cobbiTE HE aKTUBHO.
[NosTOp Pexvm noBTopa cobbITUS Kaxabl
e yac
e [eHb
e Hegentwo
e  Mecsy
3anyck (44:Mm) BpeMsi 3anycka cobbITus
NPOAOIMKMUTENBHOCTb (44:MM) NPOAOIIKUTENBHOCTb COBLITUS.
JeHb Hegenu O€eHb Heflenu (TOMbKo Anst eXXeHeaenbHOro cobbiTust)
JeHb Mmecsaua OeHb MecsiLua (TONbKO AN eXXeMecsiHHoro cobblTus)
Dewncteue 1, denictBue 2 OeictBusa gns gaHHoro cobbiTus (nogpobHoe onvcaHue
cMm. B Nn. 2.5). [leicTBME aKTUBHO B T€YEHME YKa3aHHOW npo-
OOJDKUTENBHOCTU COObITUS.

BHeceHHble n3meHeHus BCTynakT B CUJTy NocCne BbiXxoda U3 peXxXuma KOHCbMprMpO-
BaHUA.

2.11.10 CepBucHbie hyHKUUN

CepBuCHble OyHKUMWM perucTpaTtopa pacrofioxeHbl Ha 3aknagke «CepBucy
(cm. puc. 2.22):
e yHKUMA 3anucu koHdurypaumm peructpatopa Ha MMC KapTy v YTeHus paHee
CoxpaHeHHoN koHdurypaumu ¢ MMC kapTbl;
e  (PyHKLMA yCTAHOBKM YacoB perncrpaTopa;
e (yHKLMA TECTUPOBAHUA pene peructpaTopa.
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PucyHok 2.22 MeHto «CepBuc»

2.11.10.1 3anwucb/vTeHune koHdurypaumm permcrpatopa ¢ MMC kapTbl

PyHKUMA 3anncun/yTeHns koHdurypaumm paboTtaeT co crnegyowmMy HacTporkaMmn pe-
rmcTpartopa:

e  HACTPOMKWM BCEX TUMOB BXOAOB W BbIXOAOB;

e  HACTPOWKM CymMMaTOpOB, TallMepOB;

e  HACTPOWKM 3KpaHa;

e  HACTPOMKWM pacnucaHus.

[MapameTpbl KOMMYHWKaLMOHHbLIX WHTEepdencoB, napameTpbl MNaporibHOM 3alUUThbI
HaCTpOeK peructparopa B dhaiiy He COXpPaHsItoTCS.

Ona yteHns koHdurypaumm perncrtpatopa ns dganna Ha MMC kapTe B nepBoe none
«Mmsa canna» (cm. puc. 2.22, nos. 1) BBeanTe nmsa canna KoHdurypauumn, nepengute Ha
KHOMKY «3arpy3uTb» WU Haxmute knasuwly Beod. KoHdurypauusi 6yaeT 3arpyxeHa BMeCTO
Tekywen n byaet goctynHa Ans uaMeHeHun. iameHeHus B KoOHdUrypaumm BCTynaT B cuny
nocne BbiIXxoa U3 pexunma KOHPUrypupoBaHus.

[Onsi Toro, 4tobbl COXpaHWUTbL TEKyLLYI KoHdUrypaumo B dann Ha MMC kapTe BoO BTO-
pom none «Mmsa darna» (cM. puc. 2.22, nos. 2) ykaxute ums canna, nog KotopbiM 6yaet
coxpaHeHa KoHdurypauus, 3atem nepengnte Ha KHOMKy « COXpaHuUTb» U HaXMWUTE KnaBuLly
Beod. KoHurypauus coxpaHsieTcst B kopHeBoW kaTanor MMC kapTel B dhaiin ¢ paclumpeHm-
em ".cfg". MonyyeHHbIN arn MOXHO MCMONb30BaTk ANS KOHPUIypUpoBaHWS APYrnX OOHO-
TUMHBIX PETMCTPAaTOPOB.

2.11.10.2 YcTaHOBKa 4acoB

[na ycTaHOBKM 4acoB peructpaTopa nepergute Ha KHOMKY «YCTaHOBKa 4acoBy
(cMm. puc. 2.22) n HaxMuTe knasuwy Beod.
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PucyHok 2.23 YcTtaHOBKa 4YacoB

B pguanore «YcTtaHoBka 4acoB» (CM. puc. 2.23) ¢ nomoLlblo knaeuvw Taé, J{:

<~1':| | ﬁ ‘ @ ‘3aua|7|Te HOBOE 3Ha4eHue faTbl U BpeMeHu B hopmaTte «40.MM.ITIT» U
«Y4:MM:CC» COOTBETCTBEHHO. B cnyyae, ecnu B Bawem pervioHe ncnonb3yeTtcs neTHee Bpe-
Msi, To B none «lepexon Ha neTHee BpeMsi» BblOepute «aBToMaTUYeCKuUii» (nepexod Ha net-
Hee Bpemsi OCYLLeCTBIsieTCs B nocriegHee BockpeceHbe MapTa B 2:00 nepeBoaoM 4acoBbIX
CTPESIOK Ha ykasaHHOe KONMYeCTBO YacoB Briepes, a obpaTHbI Nepexos OCyLEecTBISeTCs B
nocnegHee BockpeceHbe okTabpsa B 3:00 nepeBOAOM CTPENOK Ha yka3aHHOE KONMYEeCTBO Ya-
COB Hasag), Haye BblbepuTe «BbIKMtoYeH». Mo 3aBepLlUeHNM BBoga HaxMmuTe knasuwy OK.
Mocne Toro, kak OyaeT ycTaHOBMNEHO BpeMsi, OyaeT HayaTa HoBas NeHTa.

2.11.10.3 TllpoBepka paboTOCNOCOBHOCTN ANCKPETHBIX BLIXOAOB

[ns 3anycka TecTa nepenauTe Ha KHomnky «TecT Pene» (cM. puc. 2.22) n HaxmuTe
knaeuwy Beod. Ha akpaH BbiBoAUTCA Tabnuua, cogepxatlas nons «Kanany» n «CoctosHue»
(TekyLLee cOCTOsIHME BbIXOAA).
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ZFANYCE

TecTa
F3 BEIKMHHEHD
P4 BEIKHHEHD
LAaa F5 BEIKAKHEHD
PE BEIKHHEHD
F7 BEIKHHEHD
g P2 BEIKHHEHD
BEN.
1
BEIK.
BCE
NEpeK.

BCe
Bkm’ablknl | | Bemog m_

PucyHok 2.24 ®yHkuusa «TecT pene»

[MpoBepka cocTOUT U3 CneayoLLMX 3Tanos:
3anyck npoBepku. [ns 3anycka crnefyeT HaxaTb KnaBully «3amyck mecmay. Peru-
CTpaToOp YCTaHOBMUT COCTOsIHME BCEX BbIXOAOB Pene B COOTBETCTBME CO CMUCKOM (KO-
noHka «CoctosiHne»). LtaTHaa paboTa ycTaBoK B perncrpaTope Ha Bce Bpemsl paboTbl
npoBepkm 6nokupyeTcs.
MpoBepka hyHKLMOHMPOBaHUS kaHanoB. KnaBuwamu ynpasneHms Kypcopom B Tabnuue
cnepnyeT BbIOpaTh Hy>HbIN HOMep Pene (Tekylias no3uums BblAeNAeTCA CUHUM LIBETOM)
N KNaBULLIEN «BKJ1./8bIKJI.» NEPEBECTM €ro B HYXXHOE COCTOsIHME. 3aTtem crnegyeT npo-
KOHTPONMpPOBaTb COOTBETCTBUE OTOOPaxXaemMoMy 3HAYEHUIO AENCTBUTENLHOIO COCTOS-
HUs pene:

- «BbIKIMOYEHO» — KOHTaKTbl 1,2 3aMKHYThI; 2,3 — pa30MKHYTbI;

- «BKJTIOYEHO» — KOHTaKTbl 1,2 pa3oMKHYTbI; 2,3 — 3aMKHYTbI.
KnaBuwn «ekmrodumsb ece», «8bIK/IOYUME 8Ce» U «MNePeKNYumb 8Ce» BbINOSHS-
10T AeNCTBUSt Hag BceMu Beixogamu Pene.
3aBeplueHve nposepku. HaxmuTte knaBuwy «ocmaHoe mecma». Pernctpatop BOC-
CTaHOBUT COCTOSIHME BbIXOO0B Pene n Bo306HOBUT LWTaTHYO paboTy ycTaBoK.

2.11.11  Wudopmaumsa o peructpatope (3aknagka «MHdopmaums»)
Ha paHHon 3aknagke oTobpaxaeTcs criegytowas uHpopmaums o peructpaTope:

- Mopenb perucrtpaTtopa

- 3aBOACKOW HOMep

- [paTa 3aBOACKOWN KanmbpoBKu

- [paTta nocregHei nonb3oBaTeNbCKo KanubpoBKu

- Bepcusi nporpammHoro obecrneyeHus permctpaTopa

- Bepcus annapaTtHoro obecneyeHns peructpaTopa

- pesynbTaTbl NEPUOANYECKOro CaMOTECTMPOBaHUS perctpatopa

57



3086.740 PO

CaMoaHar HOCTHE &:

ZJapogckad Kanqbpoeka 07.11. 2015
Monezoeateneckad Kanubpoeka 01.11.201
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Maogene Jnketpo-BuaF -Ma,7-4-8
ZFapogckod HoMep 001

Briog,

K= Hactp. | Hactp. # |

PucyHok 2.25 MeHro «MHbopmaumsa»

2.12 Co3pgaHue maTeMaTU4eCKMUX BblpaXeHun

MaTemaTtuyeckoe BblpakeHVWe MpegHasHavyeHo AN1S BbIYUCMEHUS 3Ha4YeHWs mMaTema-
TMYECKOro KaHana Ha OCHOBE 3Ha4YeHWi aHarnoroBbIX W AWCKPETHbIX BXOAOB. 3HayeHune Bbl-
YNCNAETCS KaXabl pa3 3aHOBO B TeYeHUe Bcero nepuoaa BblGopku. BbipaxkeHne npeacras-
nsiet cobon KOMBMHaLMI0 AONYCTUMBIX KOHCTaHT, MepeMeHHbIX U yHKuMI. B kavecTse apry-
MEHTOB FoObIX ONepaTopoB 1 PYHKLUMIA MOTYT BbICTYNAaTb Yncna (KOHCTaHTbl), NEPEMEHHbIE U

nx ponyctmmble KoMBuHaLmn.

Tabnuua 2.5. KoHcTaHThI

KoHcTaHTa

3HauveHune

Yucno

® Y4)ICNOBas KOHCTaHTa, cocTosLee ns uudp ot «0»
00 «9», 3HaKa yucna «+» Unm «—», 1 pasgenutensi
OpO6HOM YacTh — «.»
npumep: «-1.43763»

e YMCMOBas KOHCTAHTA, 3anMcaHHasi B 3KCNOHEHLM-
anbHoMm dopmare

npumep: «-1.43763e-3» = —1,43763'10_3

pi

3Ha4yeHue yucna 1 = 3,141592741

Tabnuua 2.6. NMepemeHHble

ml —m4

al — al2 (moandukaumsa AnmeTtpo BudP-12)

MepemeHHasn 3HauveHune
al — a4 (mogundukauma AnmeTtpo Bu3P-4) 3HayeHune aHanorosoro Bxoaa (AB1-
al — a8 (Moaudvkaumsi dnmeTpo BudP-8) AB12) B TeKyLinit MOMEHT BpEMEHU

3HaveHne aHanoroeoro Bxoga (MB1-
MB4) B TeKyLLMIA MOMEHT BPEMEHMN
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MepemeHHas

3HaueHue

ml — ml6 (moandmkauma dnmetpo BuIP-0-16) 3HaveHne aHanoroeoro Bxoga (MB1-

MB16) B TEKYLLNIA MOMEHT BPEMEHN

a 3Ha4yeHWe COOTBETCTBYIOLLENO aHaNoro-
BOrO BXoAa (T.e. B KOTOPOM BBeJEHa
cdopmyna) B TEKYLLMIA MOMEHT BPEMEHMU

dl-d4 3HayeHue amckpeTHoro Bxoaa ([B1-[B4)

B TEKyLLMI MOMEHT BpemeHn. CocTos-
HUto «3amMkHyTO/HM3» cooTBeTCTBYET
3HayveHune 0, CoCTOAHMIO «Pa3oMKHY-
To/Bepx» — 1

d1 — d8 (mogucmkauma Anmetpo BuOP-0-16) | 3HayeHne guckpeTHoro Bxoaa (O4B1-0B8)

B TEKYLLUMIN MOMEHT BpeMeHu. CocTos-
HUIO «3aMKHYTO» COOTBETCTBYET 3Haye-
Hue 0, cocTosiHMo «PasoMkHyTO» — 1

tc Temnepartypa XO0nogHoro cnas, usme-
peHHas BHYTPEHHUM gaTtuukom, °C
Tabnuua 2.7. OnepaTopbl
Onepatop | CuHTakcuc DenicTBue
ApudmeTtudeckne onepaTopsbl
+ X+y CrnoXeHune
- X-Y, -X BblYMTaHNE, OTpULIAHUE
* X*y YMHOXeHue
/ xly [enexHve
% X%y BO3BpaLLaeT OCTaToK OT AeneHns yucna x (aenumoe) Ha
yncno y (genuTens).
" XNy BO3Be[EeHMe X B CTeMeHb Y

Jlornyeckume onepatopsbl. B kavecTBe ApPrymMeHTOoB J10rm4eCcKkmnx onepaTtopoB MOryT BbICTY-
naTtb Ynucna (KOHCTaHTbI), nepemMeHHbIe (KaK ONCKPETHbIE, TaK N aHanoroBsble BXO}J,I:I) n nx
[onyctumble KOMOUHaL MK, Mpn atom pe3ynbTaTt BblYUCIIEHNA onepaTopa nMeeT 3Ha4YeHne
1, ecnu npu BblYUCIIEHUM nosly4eHo 3Ha4YeHne «UCTUHa» n 0 —ecnun nony4yeHo 3Ha4YeHne

«IIOXbY.
< X<y MeHbLUe
> x>y bonblue
<= X<=y MEHbLUE UNWN paBHO
>= X>=y GorbLle Un paBHO
= X=y paBeHCTBO
1= Xl=y HepaBeHCTBO
Tabnuua 2.8. dyHKUMKM
DYHKLUMA OencTBue
sin(x) sin(x), rae X — yron B pagunaHax
cos(x) cos(x), rae X — yron B paguMaHax
tg(x) tg(x), roe X — yron B pagnaHax
asin(x) sin(x), rae —1<x<1
acos(x) cos(x), roe —1<x<1
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atg(x) tg(x), rae xeR

exp(x) eX

sqrt(x) Jx, onsa x>0; He onpedeneHo ans x<0.

sqrtn(x) PYHKUMS BbIYMCIIEHUSA KBAAPATHOIO KOPHSA C NuHeapusaunen s6nu-
31 HYNA AN YMEHbLUEHMs! LyMOB. ApryMeHT hyHKLMMN X JOIHKEH
6bITb NpeaBapuTensLHO NpyBeaeH k ananasoHy ot 0 o 1 (T.e. 0%
0o 100% vcnonb3yemoro guanasoHa).
Jx, Ans x > 0,008 (T.e. bonee 0,8% oT AnanasoHa);
41,7214 - x —0,244328 , onsa 0,006 > x > 0,008 (7.e. ot 0,6% £o 0,8%
AnanasoHa);
X, Ana x <0,006 (T.e. meHee 0,6% oT AnanasoHa);

sq(x) X2

In(x) l0ge(X)

log(x) log1o(X)

abs(x) 1X]

inv(x) x1

round(x) OKpyrrneHve X 4o 6nuxanwero uenoro

sign(x) 3HaK yucna x, paBseH -1 ecnu Yncno MeHblue Hyns; 1 — ecnu Ynucno
Bonblue Hyns, nHade — 0.

min(x, y) MUHUMarnbHOE U3 ABYX YMCeEN X U Y

max(x, Y) MaKcUmanbHOe 13 ABYX YUCEN X N Y

break(x) onpepeneHue obpeia. PyHKUMA Bo3BpaLLaeT 1, ecnu X UMeeT 3Ha-

yeHne «O6pbIBY», NHa4ve — 0.

Jlornyeckne yHKUMM (B Ka4eCTBE apryMeHTOB MOryT BbICTynaTh Kak yvcna, Tak 1 Bbl-

paxeHust)

and(x,y) yHKUMS BO3BpaLLaeT 3HavyeHne 1, ecriv Bce aprymMmeHThl (X 1Y)
MMEIOT 3HaYeHNe He paBHOe HyIio; Bo3BpaLlaeT 3HaveHune 0, ecnn
x0Ts 6bl 0OANH apryMeHT (X UKW y) UMeeT 3HayYeHne Hynb

or(x,y) yHKUMS BO3BpaLLaeT 3HadyeHve 1, ecrnn xoTa Obl OAMH N3 apryMeH-
TOB (X UK Y) MEIOT 3Ha4YeHMe He paBHOE Hyrio; BO3BpaLLaeT 3Ha-
YeHue 0, ecnn Bce aprymeHThl (X U y) UMeIoT 3HaYeHne Hyrmnb

not(x) YyHKUMS BO3BpALLaeT 3HavyeHne 1, ecriv apryMeHT X UMeeT 3Haye-
HVe paBHOE HyIo; BO3BpallaeT 3HadyeHne 0, ecnv apryMeHT X
MMEIOT 3HaYeHMe He PaBHOE HyIO

if(c,x,y) yHKUMSA BO3BPpALLAET 3HavYeHue X, eCnun 3agaHHoe ycrnosue (C) npu

BblHUCNEHNN OAaeT 3Ha4YeHEe He paBHOE HyI0, MHa4e — 3Ha4YeHne y.

q)yHKLI,MI/I BbIYMCNEHNSA 3HAYEHUN NONIMHOMOB

p2(x,a0,al,a2)
p3(x,a0,al,a2,a3)

b.é(x,ao,al,az,a&
a4,ab,a6,a7,a8)

BblYMCIieHMe nonnHomMma Buaa
618~x8+a7-x7 +a6-x6+a5~x5+a4~x4+a3~x3+a2-x
rae a0,a1,...,a8 — k0adhp1LMEHTbI NONMHOMA.

2 1

+a2-x+al

2.13 ®YHKUMA 3aWMThbl OT HECAHKLIMOHMPOBAHHOIO U3MEHEHUs1 HacTPOeK peru-
cTpaTopa
[ns 3awmnTbl OT HECaHKLMOHNMPOBAHHOIO M3MEHEHUS HACTPOEK perncTparopa npeay-
CMOTpEHa 3almTa B BUAE YeTblipexaHayHoro LumdpoBoro koga (napons). B cnyyae ecnu npu
KOHMrypmMpoBaHun peructpatopa 6bin BBegeH naponb (cm. n. 2.11.7), pernctpatop yHK-
LMOHUPYET B ABYX COCTOSHUSAX:
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e  3abnokmposaH. MNepeBo B AaHHbBIN PEXUM OCYLLECTBRAETCS U3 pexuma «KoH-
durypupoBaHue» (3aknagka «OOLme») nyTeM HaxaTus knasuwmn 3abriokupo-
eamsb. [pn 3TOM JO Tex nop, nNoka peructpatop He ByaeT pasbnokuposaH, 3a-
npeLieHo M3MeHeHne KOoHdUrypaumm perucrpatopa, 3a WCKIYEHUeM cutya-
LM, NpuBeAeHHbIX B N. 2.11.7, napameTp «3aLwmTar.

e PasbnokvpoBaH. [lepeBoa B AaHHbI PEXUM OCYLLECTBASETCA W3 pexvma
«KoHdurypupoBaHue» (3aknagka «O6wme») nyTem Haxatus knasuwu Pa3s-
6nokuposams. Onepatopy OyaeT npednoXeHo BBECTVM Maponb B COOTBET-
cTBylolee none. B cnyyae, ecnu napone BBeAEH BEPHO, CTAHET BO3MOXHbLIM
N3MeHeHne KoHdurypaumm peructparopa.

[ns cHATus 3awmuThl crnegyeT pas3bnokmposaTth Nprbop BBOAOM NPaBUIIbHOrO Napons
(8 pexume «KoHdurypupoBaHue», 3aknagka «O6wme») U HaxaTb KHOMKYy «YAanuTb na-
ponb».

[Mpun yTepe ycTaHOBREHHOro napons criegyet obpaTuTbCa B CEPBUCHYIO Cryx0y npo-
N3BOANTENS pernctpaTopa 3a AanbHEeNWnMn NHCTPYKLMSMI NO ero pa3bnoknposke.

2.14 CepBucHoe nporpaMMHoe ob6ecneyeHue perucrpartopa
C peructpatopom NnocTaBrseTcs criegytoLee nporpaMMHoe obecneyeHme:

e nporpamMma KOHMUrypmpoBaHUs — OCYLLECTBNSAET KOHMUrypupoBaHue peructpaTopos C
nomoLubio MMC kapTbl U yaaneHHoro coeauHeHus no npotokony RS-232/RS-485;

e MporpaMma MpocMOTpa apxvBa perucrpaTopa — 3arpysky apxvBa WU3MEPEHUN OOHOro
U HECKONbKUX PermcTpaTtopos ¢ nomoLlbio MMC kapTbl U YAaneHHOro coeanHeHns no
npoTokony RS-232/RS-485; npocMoTp, nevyaTb Ha ByMaxHble HOCUTENWU U 3KCMOPT AaH-
HbIX U3 apxvBa U3MEpPEHUIN perncTparopa, oT4yeTa no cymmaTopam v XypHana cobbITUi.

o OPC-cepBep AnmeTpo-Bu3dP — ocywiecTBnsieT noaaepkky UCNonb30BaHUSA perncTparo-
pa co SCADA-cuctemamu, ucnosnbayrowumm npotokon OPC-DA.
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3 METOOWKA NMOBEPKH

[MoBepky peructpatopa npoBOAAT opraHbl [OCy[apCTBEHHOW METPOSIOrMYecKomn
cnyx06bl nnu meTpornorvyeckas cryx6a noTpebutens, nMetowasi npaBo nosepku. Tpebosa-
HMS K MOBEpKe, MOpSOOK, OCHOBHblE 3Tanbl NPOBeAeHWs noBepku onpepenstotes [P
50.2.006-94 «I'CW. Mosepka cpeacTts namepeHuin. OpraHm3aums 1 Nnopsaok NpoBeAEHUsI» U
pekomeHpauunen «Metoamka NoOBEPKN».

NHTepBan mexay nosepkamu — 3 roga.

3.1 Onepauuu noBepku
Onepaunn 1 06beM NoBepkn NpuBeaeHbl B Tabnuue 3.1.

Tabnuua 3.1
[yHKT [MpoBeaeHne onepauum Npu
Haumeriosakme MeT)g,D,VIKM nep quﬂom ngvll-l qu‘c):Kon
onepaumm P pron
NoBEPKM noBepke noBepke
BHeLwHWI ocMOTp 3.4.1 na aa
[poBepka anekTpmnyeckom NpPo4YHOCTU
P P P P 3.4.2 na HeT

1 CONPOTMBMNEHMS N30MALUn
Onpo6oBaHne 3.4.3 na na
lMpoBepka OCHOBHOW NOrPELUHOCTH:

- U3MEpPEHNS HaNpPsHXKeHNs1 NOCTOSIHHO-
ro ToKa;

- N3MEpPEHNsI CUMbl MOCTOSIHHOIO TOKa;
- N3MEpPEHNsT CONPOTMBIIEHMS MOCTO-
SIHHOMY TOKY;

[MpoBepka OCHOBHOW MOrpeLUHOCTU
npeobpasoBaHusi cUrHanoB Tepmonap 345 na na
M TEPMOMETPOB CONPOTUBNEHMS.
OnpegeneHne 0OCHOBHOW MOrpeLIHO-

3.4.4 na na

CTV Npeobpa3oBaHNsi CUrHamNoB nu- 3.4.6 aa na
POMETPOB.

MpoBepka naeHTUMNKaLNOHHBLIX 3.4.7 na na
AanHbIx MO perncTtpatopa

OnpepeneHne OCHOBHOWM NOrpeLLHo- 348 na* na*

CTW anropuTMa BblbYUCIIEHNA pacXoja

* _ noBepka NpOBOAMTCA A5t IPUBOPOB C (hyHKLIMEN BLIMMCIIEHUS pacxoda cpeq,
(ykasbiBaeTcs npu 3akase)

MpumeyvaHusn

1 NoBepky perncTpaTopoB, UCNOSb3yeMbIX Anst paboTbl HA MEHbLLEM KONIMYECTBE
OnanasoHOB M3MEPEHMI U MEHbLLIEM KONUYECTBE KaHaroB, 4OMYyCKaeTCs NPOM3BOANTb
TONBKO NO NPYMEHSIEMbIM Auanas3oHaM U3MEPEHUIN 1 UCTMONb3yeMbIM KaHanam.

2 lNMpwu oTCyTCTBUM KaHaNoB B KOHUrypauuy npubopa onepauuv no noBepke Arns HUX
He Npou3BoaATCS.

3 Mpunbopsl, He NMetoLNE HU OOHOTO U3MepUTeNnbHOro kaHana (AB) B koHdMrypauum
He ABMAKTCA CPeACTBOM U3MEPEHUSI U MOBEPKE He noanexart.
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3.2 CpepncTtBa noBepku

3.2.1 TMpu npoBedeHUM MOBEPKM [OSHKHbI MPUMEHSATLCA CpeacTBa WU3MEepeHur |
BCromoraTesnibHoe 06opyfAoBaHWe, NpuBeaeHHble B Tabnuue 3.2.

Tabnuua 3.2
HavmeHoBaHue Tun TpeGyeMble TexHun4yeckumne
XapakKTepUucTuku
OcHoBHag norpeLlHoOCTb BOCrnponsese-
OeHus:
Kannbpatop (0-100) MB  %(0,0075%MWB+5 mkB)
MHOTODYHKLMOHATTb- METPAH 510- | 1 _10)B  +(0,0075%MB+0,05 mB)

HbIli NOPTATMBHbIiA MKM(Knacc A) | 0”23y mA  £(0,0075%MB+1 MKA)
OCHOBHaﬂ norpGUJHOCTb V|3MepeHVIF|:

(0 —22) MA +(0,0075%WB+1 mMkA)

KannbpaTtop OcHoBHas NorpeLuHoCTb BOCPOn3Be-
MHOroyHKLMOHanb- OnmeTpo-BonbTa | AeHuA:
HblIVA o-11)B 0,03%*U +0,7 mB

O6pa3suoBble Mepbl
ANEKTPUYECKOro Comnpo- MC 3006
TUBNEeHnsA

ConpoTueneHue 10 Om, 50 Om; 100 Owm;
200 Owm. Knacc ToyHocTm 0,001

Knacc ponycka 2, HCX no FOCT 8.585-

KaGenbHas Tepmonapa K 01. C pabouen anuHoi = 700 mm, ana-

MeTp TepMoanekTpoaos 1..1,5 mm.

[unanasoH namepenus ot 0 go 55 °C, ¢
ueHon genexusa £0,1 °C.

MO «Pacxopomep-

NCO» Bepcusa 1.40

MNpumeuanue - [lonyckaeTca NpUMeHATb OpYrMe 3TanoHHbIe CpeacTBa U3MepeHun,
C TEXHUYECKMMM XapaKTepUCTMKaMM HE XyXXe YKasaHHbIX BbiLLe.

TepmomeTp TN-4

Bce cpeactBa namMepeHuii AOMmKHbI ObiTb MOBEPEHbl U MMETb AEWCTBYHOLLNE CBUAE-
TenbCTBa O NOBEpKe (aTTectaummn) UM OTTUCKM NOBEPUTENbHBLIX KNenM.

3.2.2 lNpu npoBefeHnn noBepku crnegyeT cobnogate TpeboBaHus 6GesonacHocTH,
npenycMoTpeHHble «lpaBnnamMmm TEXHUYECKOW IKCMyaTaLumn aneKTpoyCcTaHOBOK NoTpebuTe-
nen 1 npaBunaMm TeXHWKN 6Ge30NacHOCTY NpU SKCMyaTaumMmn 3reKkTpoycTaHOBOK nNoTpebuTe-
nemny», ykasaHUsiMu Mo TexHuke 6e3onacHOCTW, NPUBEAEHHLIMWU B 3KCMIyaTalUOHHOW OOKY-
MEHTaLMM Ha NOBEPSIEMbI PErMCTPATOP M Ha 3TarloHHbIE CPeACTBa N3MEPEHUN.

3.2.3 K npoBefeHno NoBepKMN OOMYyCKaKTCA Nuua, N3yYnBLUME HACTOSILLYH MHCTPYK-
LUMI0O W SKCMITyaTaUMOHHYI0 OOKYMEHTALMIO Ha PEerucTpaTop WM MpoLlledlune MHCTPYKTax Mo
TeXHNKke 6e3onacHoCcTu.

3.3 YcnoBusa noBepku U NOAroToBKa K HEWN

3.3.1 lNMpu npoBeneHnM NOBEPKN perncTpaTopa AOMKHbI cobrnogaTees cneayowme
yCnoBws:

- Temneparypa okpyxatowero so3ayxa (20...25) °C;

- OTHOCcUTenbHas BnaxHocTb Bo3gyxa oT 30 4o 80 %;

- aTmocepHoe fasneHue ot 84 fo 106,7 k MNa (ot 630 go 800 mm pT. CT.);

- OTCYTCTBWE TPSACKW, yAapoB 1 BUbpaumu.
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3.3.2 lNpu npoBeaeHMN NoBepKM pernctpaTopa A0SKHbI cobnogaTecs cnegylolime
TpeboBaHus:

- BCE MOAKIIOYEHNS AOIMKHbI OCYLLECTBRATECA TOMbKO C MOMOLLBIO pasbeMoB U3
KOMMMeKTauum pernctpaTopa;

- Mpu paboTe W U3MEPEHMsIX, CBA3AHHBLIX C KOHTPOMEM MasibiX YPOBHEN W MpUpaLLeHui
HanpsixeHusi, Heobxogmmo cobnogaTe Mepbl, obecnevmsaroLime MUHUMU3ALMIO TEPMOKOH-
TakTHbIX JC;

- He nopaBepraTb perncTpaTtop BO3LEWCTBMIO TENMOBbLIX NOTOKOB BO34yXa W Tenno-
BbIX yapoB.;

3.3.3 lNepep npoBeaeHMeM nNeprmognyeckon noBepkn Heobxoanmo:

- NPOBEPUTL Hanmu4yMe B nacnopte HeobXxoAMMbIX 3anucen, NoANMcen M yaocToBe-
pSIoLWMX nevaTen;

- MPOBEPUTb Hanmuune AEeVCTBYIOLUMX CBMAETENbCTB O METPONOrMyeckow nosepke
CpPeAcTB U3MepeHuid, UCNomnb3yeMbIX Npu NOBEpKe perncTpaTopa;

- MOAroTOBUTL CPeAcTBa M3MEPEHUA K paboTe B COOTBETCTBUW C MX SKCMyaTaLMOoH-
HOW AOKYMEHTauNen.

3.3.4 OnpegeneHvne MeTPONOrMYecKMX XxapakTepMCcTUK permcTpaTopa NpoBOAnTb He
paHee, 4eM Yyepe3 30 cek nocne ero BKITYEHUS.

3.4 TpoBeaeHune NoBepku

3.4.1 BHewHun ocMOTp
Mpw BHeLWwHeM ocMOTpe AOMKHO BblTb YCTAaHOBMEHO:
- COOTBETCTBME MapKMpoBkM (0603HaveHve n 3aB. Ne) akcnnyaTaluMoHHOW AOKYMEH-
Tauum (macnopTy);
- OTCYTCTBME MEXaHWYEeCKUX MOBPEeXAeHWN (BMATWH, TPELWH 1 APYruX NoBpexae-
HUIA);
- Hannuune NNom6 1 knemm.

3.4.2 MpoBepka 3neKTPU4EeCKOo NPOYHOCTU U COMPOTUBIIEHUS U3OMNALMM

3.4.2.1 MNpoBepKy 3NEKTPUYECKON NMPOYHOCTU U30MNALMM MEXAY IMNEKTPUYECKMU Le-
NsiMM NPOM3BOAAT NPU 3aMKHYTbIX Mexay cobol BbiBOAax Kak nokasaHo Ha pucyHke [.4
(MpunoxeHue ') ¢ NOMOLLBIO YCTaHOBKM, NMO3BONSALEN NMABHO MOBLILATL UCNbITATENBHOE
HanpsbkeHWe OT Hyns A0 3HadeHus, ykasaHHoro B n.1.2.10.1, co cKopocTbio, AonycKatowen
BO3MOXXHOCTb OTCYeTa nokasaHui BonbTMeTpa, Ho He Bonee 4yem 3a 30c.

M3onauuio BblAEpXXMBAIOT NoA BO3AENCTBUMEM UCTbITAaTENBHOIO HaNpsKeHUs! B TeYe-
HUM 1 MUH. 3aTeM HanpsiKeHUe CHUXKAaKT A0 Hynsi, NOCHe Yero NcnbiTaTenbHY0 YCTaHOBKY
OTKITIOYatoT.
MpumevaHne — OTHOCUTENBbHAsA NOrPELLUHOCTL NU3MEPEHUS UCMbITATENBHOIO HaNPsHXeHUs He
[OImKHA npeBbiwaTh +5%.

Pernctpatop cumMTaeTcs BblAEp>KaBLUUM UCTbITAHWE, ECITM BO BPEMSI UCTIbITAHUS HE
NPOM30LLIN0 NPOo60sa NN NEPEKPLITUS N30NALUN.

3.4.2.2 lNMpoBepKy 3MeKTPUYECKOrO COMPOTUBIEHUS U30NSALMN MEXIY 3NEKTPUYECKU-
mu uenamu npn HKY (n.1.2.10.2) npon3BoasT nNpu 3aMKHYTbIX MeXay cobon BbIBOAAX Kak no-
KasaHo Ha pucyHke .4 (MpunoxeHue M) ¢ nomMoLLbo MerommeTpa (unu nboro Apyroro aHa-
JNIOrMYHOIO YCTPOWCTBA) C HaMNpshKeHneM noctosiHHoro Toka 500 B.

OTCYET Noka3aHU NPOM3BOANTCS MO UCTEYEHUM 1 MUHYTBI MOCNE NoAayn Hanpsbke-
Hus. PermctpaTop cumtaeTcs BbiAepKaBLUMM UCTIbITAHWE, eCNY BENMYMHA U3MEPEHHOTO COo-
npoTtueneHus He meHee 20 MOwm.
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3.4.3 Onpo6oBaHue

3.4.3.1 Bkmountb permcrpartop, BblbpaTb pexuMM M3MepeHus O4HOro M3 CUrHanos
aHanorosoro BXoAa, YCTaHOBUTb B MEHIO NapameTpbl oTobpaxeHus namepsemon nHdopma-
unm.

3.4.3.2 Ana onpoboBaHus paboTocnocoBHOCTM perncrTpaTtopa B pexume n3mMepeHus,
nogatb Ha COOTBETCTBYIOLUUA ero BXog (COrfmacHO CXeme 3NeKTPUYEeCKUX COeaVHEHWU) ns-
BECTHbIN curHan (B 3agaHHbIX AnanasoHax). Ybeautbcs, 4to oTobpaxaemoe Ha XK akpaHe
3HaYeHne OpMEHTMPOBOYHO COBMaAAeT C U3MepSeMol BENNUYNHON.

3.4.4 OnpeageneHne OoCHOBHOW NOrpeLHOCTU U3MEPEHUs INeKTPUYEeCKUX CUr-
Hanos
OnpepgeneHne OCHOBHOWM NOTPELLHOCTY U3MEPEHMUS HANPSXKEHNs!, CUIbl TOKa, COMpPO-
TUBNEHUs NPOBOAUTL BO BCEX AManasoHax, NpuBedeHHbIX B Tabnuuax n.1:
- 0%, 25%, 50%, 75%, 100% oT gmManasoHa n3mMepeHns/Bocnpom3BeaeHNs napameTpa
— ONS HANPSHKEHUST U CUIbl MOCTOSIHHOTO TOKa;
- 10, 50, 100, 200 Om — ons conpOTUBNEHNSI NOCTOSHHOMY TOKY (NPW UCMONb30BaHUA
Habopa Mep conpoTuBnEHUS);
- 0%, 25%, 50%, 75%, 100% oT gnanasoHa n3MepeHus napameTpa — Ans ConpoTMB-
TNEHUs NOCTOSAHHOMY TOKY (MPW 3NEKTPOHHbIX KanMbpaTopoB CONPOTUBIIEHMS).
Mpun onpegeneHMn OCHOBHOM NOTPELLHOCTY AN KaXa0N NOBEepsieMO TOYKM NMPOBO-
OnTb crnegylowime onepauuu:
1) MoakniounTb NPOBEPSEMbIN M3MEPUTENbHbIA KaHan pernctpatopa B COOTBETCTBUM
CO cxemow, npusegeHHou B MNpunoxeHun B, B 3aBUCMMOCTM OT TMNa curHana.
2) C nomoLLblo nporpamMmmbl KOHOUIYPMPOBAHUSA UM MEHIO perMcTpaTopa HacTpouTb
N3MepUTENbHbIE KaHarbl Ha U3MEpPEeHne 3aaHHOWN BENWUYMHBI:
MeHto "HacTponka" — "kaHanbl"

Tun HacTtponkn kaHanoB npu noesepke
MoBepsiemas BenuumHa
kaHana Mone | BHaueHune
Ons DyHKUNSA: "HeT"
BCEX Ka- — dnnbTp: "HeT"
Hanos Bbibopka: "Tekywee"
HanpsikeHue:
AB +(0-110) mB CvrHan: "100 mB"
+0-1,1)B CvrHan: "1 B"
Tok:
+(0 —23) MA Cwvrnan: "20 mA"
ConpoTuBneHue: CwurHan: "325 Om"
0-3250m Cxema ns-  "3x npoB." — Ansa ncnomnHexnns 1;
MepeHus: "4X NpoB." — AN UCNONHeHus 2.

3) Hactpoutb "CTpaHuubl" oToGpaxeHns naMepsieMbix BEMUYUH Ha aucnnee B Lmd-
pOBOM BUZeE:
MeHto "HacTpoinka" — "akpan". Bug: "uncna".
BbibpaTtb Ans oTobpaxkeHnss Ha O4HOM UMM HECKOIBbKMX CTPaHuuax (B 3aBUCUMOCTU OT KOMNU-
YyecTBa KaHanoB B NpMbope) Bce n3aMepuTerbHble KaHarnbl permctparopa.

4) MopaTb Ha n3MepUTENbHbIA BXOA pernctpaTopa, 3TasloHHoe 3Ha4YeHne N3Mepsiemo-
ro napameTpa, paBHOE 3Ha4YeHWI0 MOBEPAEMON TOYKM.

5) 3apernctpvpoBaTtb Noka3aHue permctpaTopa, M3MepsoLEero 3afaHHbI napameTp.

6) OnpenennTb OCHOBHYIO MOrPELLHOCTL U3MEPEHUSI/BOCNPOM3BEAEHUS NapameTpa A
[ysw KAK pasHOCTb 3HAYEHUIA, U3MEPEHHOIO PErMCTPATOPOM U 3TarloHHLIM NPUGOPOM.
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PesynbTaT cuMTaeTcs NonoXuTenbHbIM, ECINIM OCHOBHas MOrPeLUHOCTb A Ousw He npe-
BbILUAET 4OMNyCKaeMbIX 3HaYeHUiA MOrPELLIHOCTH, YKasaHHbIX B Tabnuue 1.2.
Ecnu 370 ycrnoBure He BbINOMHAETCS XOTS Obl B OHON TOYKEe, TO NPOBOAAT AOMNOSHATENbHOE
CINUYEHME HA TOYKaxX HECOOTBETCTBUSA. ECnu npu 3TOM OCHOBHAS NOrpPeLLHOCTb He NpeBbilua-
€T [LONyCKaeMbIX 3HAaYEHWIA, PEMMCTPATOP CYATAETCS roHbIM, B MPOTMBHOM criyyae ero 6pa-
KytOT.

3.4.5 OnpepeneHne OCHOBHOM NOrpPeLHOCTN Npeobpa3oBaHNA BbIXOAHbIX CUTr-
HanoB TN n TC.

3.4.5.1 OnpepgenexHne NOrpelwHoOCT NPOBOAUTbL B MATM TOYKax, PaBHOMEPHO pac-
npeAeneHHbIX B KaXgoM MOBEPSieMOM Auana3oHe U3MEpPEHUn B COOTBETCTBUM C Tabnuuamu
1.3n14.

3.4.5.2 ins kaxaon noBepsaeMon TOUKM NPOBOAMTL CrieaytoLlme onepaumm:

1) MoaKn4NTL NPOBEPSIEMBIN M3MEPUTENbHLIN KaHan pernctpaTopa B COOTBETCTBUU
CO CXeMoW, NpuBeaeHHoN B MNpunoxeHun B, B 3aBUCHMOCTM OT TUMa curHana.

2) C nomoLLbio NporpaMMbl KOHUIYPUPOBaHKS UM MEHIO perMcTpaTopa HacTpPouTb
N3MepUuTernbHble KaHarnbl Ha U3MepeHne 3aaHHON BENNYMHbI:
MeHto "HacTponka" — "kaHanb!"

Tun HacTponku kaHanos
lMoBepsemasi Benu4uMHa | MpW NoBepKe
KaHana
Morne | BHaueHve
Onsa DyHKUNSA: "HeT"
BCEX Ka- — dunbTp: "HeT"
Harnos Brbibopka: "Tekywiee"
AB MpeobpasoBaHue CvrHan: "Tn"
curHanos TTI1: Twvn: Tun nogkntovaemon TI1
Mam-e Txc: "Bpy4Hyt0"
3Hau. Txc: 000,00
KomneHcauus 3HayeHns | CurHan: "Tr"
Txc *: Tun: "TXA (K)"
Mam-e Txc *:  "BHyTp. gatymk"
MpeobpaszoBaHue CvrHan: "TC"
curHanos TC: Tun: Twun nogkntovaemoro TC
Cxema nsmep: "3x npoB." — ansa ucnonHexHus 1;
"4x NpoB." — AN UCNOnHeHus 2.
HomuHan: HomMuHanbHoe 3HaveHue
conpoTtmenexus npu 0°C
MpeobpaszoBaHue CwurHan: "nupometp"
CUrHanoB NUPOMETPOB | Tun: Tvn nogknyaemoro nMpomMeTpa

* PernctpaTop MOXET KOMMNIIEKTOBaTbLCA agantepamu Ans komneHcauum Txc AT
(cTp. 5), noBepka komMneHcaumn TXC B 3TOM Criyyae NPOBOAMTCS C yKa3aHWeM B rnose
«M3m-e Txc» Homep TOro kaHana, kK KOTOpOMy NOAKMYEH COOTB. aganTep (CM. PUCYHOK
3.1).
OTKNIOYMTb AeTekTupoBaHne obpbiea Tl 1 NMPOMETPOB:
MeHto "HacTporika" — "Obwue" — 3aknagka "Obwume"
[eTtekTop 0OpbIBa: "BbIKIT".

3) YcTaHOBUTL Ha 3TanoHHOM nNpnbope 3HadeHue HanpshkeHus (ons Tepmonap) unm
3Ha4yeHne conpoTuBIEHUs (4na TepMonpeocbpasoBaTernet CONPOTMBIIEHMS), COOTBETCTBYHO-
Lee noBepsieMon TouKe.
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4) 3admkcmpoBaTb NokasaHvue perncrparopa.

PesynbTaT cuMTaeTcs NonoXuTenbHbIM, €CNN N3MEPEHHOE 3HaYeHNe HaxoauTCs B
npepenax, ykasaHHolx B Tabnuue 1.3 agna tepmonap n tabnuue 1.4 ona tepmonpeobpasosa-
Tenen conpoTuenexns. Ecnmn ato ycnosme He BbINOMHSAETCA XOTS Obl B O4HON TOYKe, TO perun-
cTpaTop 6pakyetcs.

3.4.5.3 OnpegeneHune NOrpeLHoCT! KOMMNeHcauumn 3HadyeHms TemnepaTypbl XONogHo-
ro cnas (TXC)

3.4.5.4 Pabounii koHel kabenbHon Tepmonaps! (TI) nomectuTtb B TepmocTaT € TEM-
nepatypoi paboyero o6bema (20+5) °C, B KOTOPOM NOAAEpPXKMBAETCHA Pa3HOCTb Temnepartyp
MEeXAY 3TanoHHbIM TepMOMETPOM U paboynm koHLom TI1 He 6onee 0,2 °C.

3.4.5.5 MNoagknounTtb BbiBOAbI T K pernctpaTopy B COOTBETCTBUU C PUCYHKOM 3.1:

Knemma kaHana AB #
R
Pernctpatop
OTanoHHLIi Bn3P-M5,7
TepMoMeTp ;
a) S
-
¥
™
- J
TepmocTaTt
Knemma kaHana AB
Peructpatop
BudP-M5,7
©
OTanoHHbIn ©n
TepMoMeTp ; ©—
6) :
[NE 2 AnanTep
E ATIN

(/-
T

- J

Tepmoctar

PucyHok 3.1 Cxema nogknoyeHus permctpaTopa npy onpeaeneHnm norpeHoCcT KOMMNeH-
caumu 3HayeHus TemnepaTypbl XC:
a) BCTPOEHHbIM TEPMOAATYNKOM Ha perncTpaTope o6LLEeNPOMbILLNEHHOIO UCNOMHE-
Hus ¢ kaHanamu AB. BeiBogbl TI1 nogkntodarotcs K knemme kaHana AB, pacno-
TNOXEHHOro HEMOCPEACTBEHHO HaZ TEPMOLATUNKOM;
0) npu noakntodeHun Tl yepes agantep AT k nponssonbHOMY kaHany AB.
MpumMeyaHne — 30Ha NoakNYeHMs BbIBOAOB T AomkHa ObITb N30NMPOBaHa OT BO34EN-
CTBUS BO3AYLLHbIX MOTOKOB.

3.4.5.6 Hactpoutb napameTpbl U3MepUTENbHOrO KaHana peructpartopa B COOTBET-
CTBUM C Tabnuvuen n.0 4ns NnoBepkn KoMneHcauum 3HaveHnss TXC.

Bbiokgatb 15-20 MUHYT nocne NoAKNIYEeHUS.

CHATb Noka3aHue Temnepatypbl peructpatopa Tysy, COOTBETCTBYHOLLEE N3MEPSIEMOMN
Temnepartype B TepMocTaTe.

3.4.5.7 BblumMcnnTb abCOMOTHYIO MOTPELLHOCTL KaHana KoOMNeHcaunm 3Ha4YeHnst Tem-
nepatypbl XC Kak pa3HOCTb NOKa3aHWi 3TaNIOHHOro TEPMOMETPA U PermcTpaTopa;
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BbluncneHHoe 3HaueHne JomkHO ObITh B Npegenax:
— NpW UCNOMb30BaHNU BCTPOEHHOro TepMmogaTyunka: +2°C;
— npw nogkntodeHun Tl vepes agantep ATTIN: +1°C

3.4.6 OnpegeneHne OCHOBHOW NOrpeLHOCTH Npeobpa3oBaHUA BbIXOAHbIX CUr-
HarnoB NMPOMETPOB.
OnpegeneHne NorpeLHOCTU NPOBOANTCS B NSATU TOYKaX, PAaBHOMEPHO pacnpenerneH-
HbIX B K&X4OM NOBEPAEMOM Anana3oHe U3MepeHnii AN NMpoOMEeTPOoB C rpagympoBKkamu no
FOCT 10627 — 71.
[Mpun onpegeneHMn 0CHOBHOWM NOrPELLHOCTU Npeobpa3oBaHNsa CUrHaNoB NMPOMETPOB
NpoBOAUTL CReayloLme onepauum:
1) MoakniounTb NPOBEPSAEMbIV M3MEPUTENBHbIVA KaHan pernctpatopa B COOTBETCTBUM
CO cxeMoWn, NpueegeHHon B MNMpunoxeHun B, ona sagaHHoro Tmna curHana.
2) HactponTb napameTpbl U3MePUTENBHOIO KaHarna perncrpatopa B COOTBETCTBUM C
Tabnuuen n. 3.4.4 ans noBepku Npeobpas3oBaHUsi CUrHaNoOB NMMPOMETPOB.
OTkntoumnTb AeTekTupoBaHue obpbisa Tl n nMpomeTpoB:
MeHto "HacTponka" — "Obwue" — 3aknagka "O6wme"
HetekTop obpbiBa: "BbIKM".
3) YcTaHoBUTb Ha 3TanoHHOM Npubope 3HadYeHne HanpsXXeHus, COOTBETCTBYOLLEE
noeepsiemMon Touke (no Tadbnuue 3.3).
4) 3adukcmpoBaTh NnokasaHue permcrpaTopa.
PesynbTat cumMTaeTca NONOXUTENbHBLIM, ECNN U3MEPEHHOE 3HAYEHUE HAxoaouTcsi B
npenenax, ykasaHHblx B Tabnuue 3.3 onsa 3a4aHHOro 3HayeHus.

Tabnuua 3.3
Tun 3Ha4yeHue Ha Mpenensbl gonyckaemowm 3HaueHue Ha
3TanoHHOM norpeLHocTH 3TanoHHOM
npomeTtpa npubope npmnbope
MuH. Makc. En.
415 °C | 4035 426,6 °C 0,190 mB
600 °C [ 594,0 606,0 °C 0,820 mB
PK-15 800 °C | 7974 802,6 °C 2,790 mB

1100 °C |1098,3 1101,7 °C 10,310 mB
1498 °C | 14975 1498,5 °C 33,582 mB

607 °C | 602,3 611,7 °C 0,833 mB
800 °C | 797,0 803,0 °C 2,650 mMB
PK-20 1100 °C |1098,1 1101,9 °C 9,830 mB

1500 °C | 14985 1501,5 °C 32,220 mB
1998 °C | 1997,0 1999,0 °C 88,906 mB

905 °C ]902,8 907,2 °C 2,366 mMB
1200 °C [1198,3 1201,7 °C 8,910 mMB
PC-20 1500 °C | 14988 1501,2 °C 23,480 mB

1760 °C | 1757,0 1763,0 °C 44,880 mB
1996 °C | 1993,0 1999,0 °C 74,133 mB
1205 °C | 1202,1 1207,9 °C 3,106 mB
1600 °C | 1598,3 1601,7 °C 10,710 mB
PC-25 1800 °C | 1798,2 1801,8 °C 17,550 mB
2200 °C | 2198,2 2201,8 °C 39,230 mB
2447 °C | 24452 2448,8 °C 58,972 mB
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3.4.7 TlMpoBepka uaeHTUMKaUMOHHbIX AaHHbIX MO peructparopa
MpoBepuTb LLEENOCTHOCTL NNIOMO Ha Kopnyce perucrpartopa.
B ocHoBHOM MeHto peructpaTtopa BblbpaTb NyHKT "HacTp.". B nossuBLIEMCA MeHIO BbIGpaTh
NyHKT "Hdopmauma”.
Mpu 3TOM Ha gucnnee perncrpartopa AoSKHA 0To6pas3nTbCs HopMaums O ero NporpamMm-
HoM obGecrneveHunn.
Pes3ynbTaT npoBepkn cuMTaeTcs NONoXUTENbHBIM, €Crn oTobpaXkaeMble MOEHTUHUKALNOH-
Hble AaHHble COOTBETCTBYIOT yKa3aHHbIM 3HaYEHUAM:

MaoeHtudurkaynoHHoe HammeHoBaHue MO: Recorder_FW
MAaeHTudrKaumMoHHbIN HoMep: 2.00
KoHTponbHas cymma: C82EA63D

3.4.8 OnpepeneHne OCHOBHOW NOrpeLIHOCTX anropuTMa BbIYUCIIEHUs pacxopa.
OnpepgeneHne NorpeLHOCTU NPOBOANTCS B HECKOMbBKUX TOYKaX ANs KaXaoro tuna
cpegapbl. Mpu onpegeneHn 0OCHOBHOWM MOMPELLHOCTM anropuTtMa BblYUCIIEHNST pacxoda MpoBo-
OnTb cnegylowime onepauuu:
1) ¢ nomoLblo nporpammbl kKOHGUrypuposaHus RConfig (BxoauT B KOMNNEKT NOCTaB-
Kn) CKOHUIypmnpoBaTb permctpaTop criegyoLmm obpasom:
e Kanan AB1 (3Ha4yeHue TemnepaTypbl):
o curHan: 20 mA; HIM: 0,000; BM: 20,000;
o (yHKUMS: nonb3oBaTenbckas; ToyHocTb: 0,000; HIMA: -50,000; BIMA: 400,000;
O BblpaxeHwue: 3HavyeHne 13 KonoHku t, °C;
o unbTp: HeT; nepuof: 0,2¢; BoiGopka: TekyLuee.
e Kanan AB2 (3HayeHne abCconTHOro AaBneHus):
o curHan: 20 mA; HIM: 0,000; BMN: 20,000;
o (yHKUMS: nonb3oBaTtenbckas; TouHocTb: 0,000; HIMA: 0,000; BMW: 20,000;
O BblpaxeHwue: 3HayeHne 13 konoHku P, MlMa;
o unbTp: HeT; nepuog;: 0,2c; Bbibopka: Tekyluee.
e Kanan AB3 (3HadeHve nepenaga AaBneHns):
o curHan: 20 mA; HIM: 0,000; BMN: 20,000;
o (yHKUMS: nonb3oBaTtenbckas; TouHocTb: 0,000; HIM: 0,000; BMW: 10,000;
o BblpaxeHue: 3Ha4deHne ns3 konoHkn dP, Mlla;
o wunbTp: HeT; nepuof: 0,2c; Boibopka: TEKyLLee.
e Kanan MB1 (BbluncneHue pacxopa):
O CMWrHarm: pacxop;
o To4HocTk: 0,0000; HIMK: 0,0000; BIMA: 99,0000;
o unbTp: HeT; nepuon: 0,2c; Boibopka: TeKyLLee;
o [MapameTpbl pacxoga: B cooTBeTCTBUM € Tabnuuyamu 3.5 — 3.14.
o  [ncnnewn: ckoHdurypuposaTb oTobpaxeHne kaHanos AB1-AB3, MB1.
2) ycTaHOBUTb B 3TanoHHow nporpamme «Pacxogomep-MICO» 3HavyeHus B cooTBeT-
cTBUM ¢ Tabnuuamm 3.5 — 3.14, 3acdmKkcMpoBaTb 3TaNOHHOE 3Ha4YeHue;
3) 3adhukcmpoBaThb NokasaHne perncTparTopa;
4) onpegenuTb OCHOBHYHO MOrpeLHocTb no opmyne 3.2;

S= Xane — Xom .100% (32)

Xgm

roe Xawe. — 3Ha4eHue, pacCY4UTaHHOE C NMOMOLLbIO anropuTMma;
Xom — 3HAYEHUEe, pacCYHMTaHHOE C NOMOLLbIO 3TAaJIOHHOIoO Mo.
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Pes3ynbTaT cuntaetcsi NONoXuUTENbHLIM, €CMM OCHOBHAs NOrPELLHOCTL anroputMa Bbli-
YnUCNEeHNst pacxoda Haxo4uTcs B Jonycke, npuBeAeHHoM B Tabnuvue 1.13. Ecniv 370 ycnosue
He BbINOMHSAETCs XOTA Obl B O4HOW TOYKe, TO pernctpaTtop bpakyeTtcs.

Tabnuua 3.5
MapameTp 3HayeHue
Cpepa NpupoaHbIv ras
cyXatolLee yCTponcTBO umad)paf ma
(yrmoson cnocob ot6opa aaBneHuns)
pacyeT Koad-Ta CKMMaAEMOCTH GERG-91 moga.
maTepuan CY ctanb 12X18H9T
martepwan TpybonpoBoaa ctanb 20
d20, MM 100
D20, MM 200
Ruw, MM 0,15
4, MM 0,04
Ty, FO4 3
Xa, % 5
Xy, % 1
Pc, KI/M3 0,694
Tabnuvua 3.6
OTanoHHoe MamepeHHoe
t, °C P, MMNa dP, MMa 3Ha4yeHne 3Ha4yeHne Honyck 8gon, %
qm°", Kr/c gm, Kr/c
-23 1,0 0,063 4,92023 0,01
0 5,0 0,63 34,10354 0,01
66 10,0 2,0 74,44511 0,01
Tabnuua 3.7
MapameTp 3HayeHue
Cpena BO34yX
anadparma

cyXaroLee yCTPONCTBO

(yrmosown cnocob oT6opa aaBneHust)

martepwan CY

ctanb 12X18H9T

mMaTepuan Tpybonposoaa cTtans 20
d20, MM 100
D20, MM 200
Ruw, MM 0,15
fy, MM 0,04
Ty, rog 3
Tabnuua 3.8
OTanoHHoe M3amepeHHoe
t, °C P, MlNa dP, Mla 3HayeHue 3HayeHue Honyck 8gon, %
gm*", Kr/c gm, Kr/c
0 0,1 0,02 1,05192 0,01
100 3 0,63 27,58103 0,01
150 10,0 2,0 83,70081 0,01
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MapameTtp

3HaueHune

Cpena

neperpeTolii nap

cyXatoLee yCTPONCTBO

anadparma
(yrmosown cnocob oTbopa aaBneHus)

martepwan CY

cranb 12X18H9T

cyXaroLee yCTPONCTBO

(yrmosown cnocob oTbopa aaBneHus )

maTepuan Tpybonposoaa crtans 20
d20, MM 100
D20, MM 200
Rw, MM 0,15
i, MM 0,04
Ty, Fog 3
Tabnuua 3.10
OT1anoHHoe M3mepeHHoe
t, °C P, MMa dP, MlMNa 3Ha4yeHue 3Ha4eHne Honyck 8pon, %
qm°", Kr/c (m, Kr/c
110 0,1 0,02 0,70537 0,05
200 1,5 0,3 9,91275 0,05
350 10,0 2,0 62,48166 0,05
Tabnuua 3.11
MapameTp 3HayeHue
Cpegna HaCbILWEHHbIN BOASHOW nap
anadparma

maTepuan CY

ctanb 12X18H9T

cyKatoLlee yCTporCTBO

(yrnoBow cnocob oT6opa AaBneHust)

mMaTepuvan Tpybonposoaa cranb 20
d20, MM 100
D20, MM 200
Ruw, MM 0,15
i, MM 0,04
Ty, rog 3
Tabnuua 3.12
OrtanoHHoe | WN3amepeHHoe
X t, °C P, MlNa dP, MMa 3HayeHue 3HavyeHne Honyck 8gon, %
gm*", Kr/c (m, Kr/c
1,000 110 0,1455 0,02 0,85833 0,05
1,000 300 8,734 2,0 61,96005 0,05
0,71 200 1,5811 0,3 11,90085 0,05
0,71| 330/ 13,0871 2,0 94,79934 0,05
X — CTENEHb CYXOCTW HACbILLEHHOIO BOASIHOTO napa, Kr/Kr
Tabnuua 3.13
MapameTp 3HaueHune
Cpegna BoAa
anadparma
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MapameTp 3HayeHue
maTepuan CY ctanb 12X18H9T
mMaTepuan TpybonpoBoaa ctanb 20
d20, MM 100
D20, MM 200
Ruw, MM 0,15
4, MM 0,04
Ty, rog 3
Tabnuvua 3.14
3TanoHHoe M3amepeHHoe
t, °C P, MMNa dP, MlNa 3HavyeHne 3Ha4yeHne Honyck 8pon, %
gm®", Kr/c gm, Kr/c
50 0,05 0,01 21,94358 0,05
100 0,5 0,1 68,30142 0,05
200 2,0 0,3 112,72056 0,05

3.5 OdopmneHue pe3ynbLTaToB NOBEPKU

3.5.1 MonoxuTenbHble pesynbTaThl NEPBUYHON NOBEPKM PerncTpaTopoB 0hopMIIsAoT
3anucblo B nacnopTte, 3aBepeHHO NoBepUTENEM U YOOCTOBEPEHHONW OTTUCKOM Kreima. Mo-
NOXUTENbHblE pesynbTaTbl NepUOANYecKolr MOBEPKU PerucTpaTtopoB OMOopMIsAOT cBuae-

TenbCTBOM O NOBepkKe, a B NacnopTte genaeTcd 3annucb pe3yribTaToB NOBEPKN.

3.5.2 lNpu oTpuuatenbHbiX pedynbTaTtax NOBEPKWU, PerMcTpaTopbl HE OOMYCKaKTCsa K
NPUMEHEHUIO A0 BbICHEHUS MPUYMH HEMCNPABHOCTEN U UX ycTpaHeHus. Mocne ycTpaHeHus
OBHapy>XeHHbIX HENCNPaBHOCTEN MPOBOAAT NOBTOPHYHO MOBEPKY, Pe3yrbTaTbl MOBTOPHOM NO-

BEPKN — OKOHYaTeslbHblE.
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4 TEXHWYECKOE OBCITY)XXUBAHUE

4.1 OOwWwme ykasaHusA

TexHuyeckoe obcnyxunsaHvue NPpoBOAAT C Lienbio obecnedyeHns HagexHon paboTsl pe-
rucTpaTopa B Te4eHue AnuTenbHOro nepuoga aKcnyaTtaumm 1 3aknioyaeTcs B cuctematunye-
CKOM HabnogeHnn 3a nNpaBuibHOCTLIO JKCNyaTauun, perynsapHOM TeXHUYEeCKOM OCMOTPe,
nposepke paboTocnocobHOCTU, NEPUOANYECKON NOBEPKE N PEMOHTHBIX paboTax.

4.2 Mepbl 6e3onacHocTH

4.2.1 K paboTe gonyckatoTcs nuua, nsyumnsline Hactosiwee P3O n "MNpaBuna TexHuye-
CKOW 3KcnnyaTaumum n 6e3onacHocTM OOCNyXXMBaHUS 3NEKTPOYCTAHOBOK MPOMBILLIIEHHbIX
npeanpuaTun”.

4.2.2 YcTpaHeHne niobblX HEMCNpaBHOCTEN NPOBOAWTL TOMBKO MPU OTKIIOYEHHbIX
HanpsPKEeHMAX Ha Liensix, CBSA3aHHbIX C PErMCTPaTOPOM.

4.3 TMMopsapok TeXHUYeCcKoro o6cnyXuBaHus perucTpaTopa

4.3.1 MNepnognyHOCTb TEXHUYECKOTrO 06CyXXMBaHWS:

— EXXEMECSIYHbI TEXHUYECKNI OCMOTP;

— npoBepka paboTocnocobHOCTM B COCTaBE CUCTEMBI (MEPUOANYHOCTL ONpeaenseTcs
CpOKamu, yCTaHOBMEHHbIMU ANS CUCTEMbI Ha NPEANPUATUN).

MepeyeHb paboT NPOM3BOAUMBIX MPU TEXHNYECKOM 0OCMYXMBaHWUN:

— [NpoBepka YMCTOThI M LENOCTHOCTU pernctpartopa. PermctpaTtop He JOMKeEH NMETb
MeXaHN4YeCKMX NOBPEXOEHUN, NPUBOAALLMX K NoTepe paboTocnocobHocTn. BHelw-
HMe NOBEPXHOCTU Npnbopa He AOMKHbI MMETb CredoB rpsasm u neinu. B cnyyae 3a-
rPA3HEHWSA NPOTEPeTb MECTO 3arpA3HEHUs Cyxon candeTKon.

— MNpoeepka paboTocnocoGHOCTH permcTpaTtopa BCTPOEHHbIM KOHTponeM. B meHio
"HacTtpoinka" — "O6wme" — "Hdopmauus” B none "CamoamarHocTnka" npokoH-
TponMpoBaTb OTCYTCTBUE co0bLLEeHMI 00 oLumnbkax.

— [NpoBepka HageXHOCTU KpenneHus peructpaTtopa. [NpoBepuTb HAa4EXKHOCTb Kpenre-
HMSA perncTpaTtopa Ha MecTe YCTaHOBKM, MPY HEOOXOOUMOCTU 3aTAHYTb BTYIKA
KpenmneHus K LWnTYy.

— [NpoBepka HaAEeXHOCTUN KNEMMHbIX coeauHeHuin. NpoBepuTb HAagEXHOCTb NOAKMIO-
YeHus kabenew 1 NPoOBOAOB K perncTpaTopy, Npn Heo6xoaUMOCTM NOATAHYTb BCe
BMHTOBBIE KPEMNIEHUSA Ha KNeMMax.

4.3.2 MNeproamnyeckyo NOBEpPKYy PErMcTpaTopoB NPOBOASAT HE pexe o4HOro pasa B 3
roga B COOTBETCTBUM C yKasaHUsIMU, NPUBEAEHHBIMU B pasgerie 3 HACTOsALLEero pykoBoacTsa
No aKcnyaTaumu.

4.4 3ameHa 6aTapeu NUTaHUA BHYTPEHHUX YacoB

4.4.1 Obwwme cBeaeHns

MuTaHne BHYTPEHHMX YacoB perMcTpaTopa OCyLLeCcTBRsSeTCA OT NuTueBon 6atapen
Tvna CR2032 (1 wr.). CpegHuii cpok cnyxbbl 6aTtapeun coctaBnseT He MeHee 3 ner.

3ameHa Gartapen pervctpaTtopa B npefenax rapaHTUMHOrO cpoka aKchnyartauum
OCYLLECTBNSETCS NpPeanpuaTMemM usrotoButenem, nubo cepBUCHON criyxGow noTpebuTens
NPy HaNM4UM NMCbMEHHOIO pa3peLLeHUst NPeanpuUATUS N3roTOBUTENS.

3ameHa baTapeun peructpaTopa nocne rapaHTMMHOIO CPOKa OCYLLECTBASIETCA cep-
BMCHOW cnyx6ow notpebuTens.

4.4.2 MNposepka ncnpaeBHocTn baTapen

MNMpoBepka ncnpaesHocTM BaTapen NPOBOANUTCH criedyowmm obpasom:
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- perucTpatop (C KOPPEKTHO YCTAHOBMEHHLIMU TEKYLUMMU BPEMEHEM U OaTOW) OT-
KMOYNUTL OT CETU NUTAHWS Ha BPEMSI HE MEHee 2 MUH;

- BKMounTb peructpaTtop. OTobpaxkaemble BpemMs U gaTa B peructpaTope AOMKHbI
COOTBETCTBOBATb TEKYLLUMM 3HAYEHUSIM.

4.4.3 VIHcTpyKums no 3ameHe baTtapen

A\

ELR e

& \egw

PucyHok 4.1. UnnocTpauum K onucaHuio npouecca 3aMeHbl 6atapen 4acoB perucrpa-
Topa (a — Ans ucnonHeHus 1, 6 — AnNs McnonHeHus 2)

4.4.3.1 BbiBepHyTb 1 BuHTa (puc. 4.1, no3. 1) (noTavHble, C KPECTOBbIM LLFMLIOM),
CKpennsALLMX NMLUEBYIO NaHenb ¢ 3a4Hen YacTbio npubopa. B ucnonHeHun 1 gononHutens-
HO BbIBEPHYTb C 3a4HeN naHenu BUHT (No3. 8), raiku pasbema uHtepgerica RS-232 (nos.7),
OTBEPHYTb rakn U CHATb X BMECTE C wanbamMu co Lnunbku 3asemneHns npubopa (nos.e).
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4.4.3.2 Cobniogasi 0OCTOPOXHOCTb, pas3beduvHUTb NepeHio (Mo3. 2) U 3afHK
(nos. 3) yactu kopnyca, He oTcoeauHsiA kabenu oT BHYTPeHHUX YacTel npubopa. B ncnonHe-
HUKM 2 0BpaTUTb BHUMaHWE Ha YCTaHOBMEHHbIE AUCTAHLUMOHHbIE BTYMKU (N03. 5 - 4 wWT.), He
3abbIB VX yCTaHOBMTb HAa MecTo npu obpaTHon cbopke.

JIntnesas 6atapes Tvna CR2032 yctaHoBneHa B cneuuanbHOM AepxaTterne Ha Tow
Xe nnate npubopa, 4To 1 pasbem ansg SD/MMC-kapTbl (nos. 4).

4.4.3.3 [Ina n3sneyeHus 6atapen u3 rHesga Heobxoammo nopdeTb 6aTapenky TOH-
KON LUNNLIEBON OTBEPTKOWN CO CTOPOHBLI MMHYCOBOIO KOHTAKTa AepxaTens.

4.4.3.4 YctaHoBKa HoBow baTapew.

3aBecTu 3a BbICTYNbI "NNOCOBOrO" KOHTaKTa AepxaTens ogHy CTOpoHy 6atapenku un
ycunvem 3allenkHyTb 6aTtaperiky co CTOPOHbI "MUHYCOBOro" KOHTakTa Aepxatens.

4.4.3.5 BkntounTb Npubop B CeTb, yCTAHOBUTbL TEKyLLlee BpeMs 1 AaTy.

4.4.3.6 BbIKntountb NprMbop M3 ceTn Ha BpeMST HE MEHEeE 2 MWH U CHOBA BKITHOYUTD.
Y6eauTbcs, 4TO CUCTEMHOE BpPEeMSsi COOTBETCTBYET TEKyLLeMy.

4.4.3.7 MNpy nonoxutensHOM pesynbTate NPOBEpPKUM paboTocnocobHOCT 4YacoB
npoussecty cbopky npmbopa B o6paTHOM nopsgke.
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5 XpaHeHue, TpaHCMOPTMPOBaHNE

5.1 Peructpartopbl AOMKHbI XPaHUTLCS B CKNaACKUX NOMeLLeHMaX noTpebuTtens u no-
CTaBLMKa B AlWMKax no ycrosmsam xpaHeHusa 1 FOCT 15150. Bo3ayx nomeLLeHns He JOIKeH
cofepxaTb Nbifn, NAPOB KUCMOT U LLESoYen.

5.2 Awmkn ¢ peructpaTopamMm OOSMKHbI TPAHCMOPTUPOBATLCA M XpPaHUTLCS B onpeae-
NIEHHOM MOJOXeHUN, 0603HAYEHHOM MaHUMNYNALUNOHHBIMU 3HAKAMMU.

5.3 lNocne pacnakoBku perncTpaTopbl BbIAEPXKMBAIOT He MeHee 24 4 B CyxOM U oTan-
nMBaemMoM nomeLLeHnu, YTobbl OHWM NPOrpenucb U NPOcoxXnn. TONbKO NOocne 3Toro perucTpa-
TOpPbI MOTyT ObITb BBEAEHbI B 3KCMyaTauuio.

CpeaHuii Cpok COXpaHAeMOCTU B 3aBOACKOM yNakoBKe B OTannMBaeMoM MOMeELLEeHUU
— He MeHee 6 ner.

5.4 Pernctpatopbl TpaHCNOPTUMPYIOTCA BCEMU BMAAMW TPaHCMOPTa B KPbITbIX TPaHC-
NMOpTHbLIX CPeACcTBax B COOTBETCTBMM C NpaBuiamMu MepeBO3KW rpy3oB, AENCTBYOLUMA Ha
[aHHOM Buae TpaHcrnopTa.

5.5 PacctaHoBKa 1 KpenneHue SWLMKOB C permctpatopamm OOSDKHbI UCKITHOYaTb BO3-
MOXXHOCTb UX CMELLEHMS U yaapoB Opyr 0 Apyra U 0 CTEHKU TpaHcnopTa.

5.6 YcnoBusi TpaHCMOPTUPOBaHUS PErMcTpaTtopoB AOMKHbI COOTBETCTBOBAThL Tpebo-
BaHuam FTOCT 15150:

- YCIOBUSIM XpaHeHus 5 - Ansa Bcex BUOO0B TPaHCMNopTa;
- YyCroBusAM xpaHeHus 3, HO npu TemnepaType oT MuHyc 25 go 50 °C - gns Mopckmx
nepeBo30K B TPIOMaXx.
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NMPUNOXEHUE A

(ObsazaTenbHoe)
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a) 6)

PucyHok A.1 — MabapuTHble pa3mepbl peructparopa:
a) ucnornHexve 1
6) ncnonHexve 2
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MpoponxeHne npunoxeHus A

a)
| 1138 -
: . »9 "
) L omB.
!
A O
:.9\ = 1 |
| 2
o o

162"
177 0,5 w

PucyHok A.2 — Beipes B WnTe Nof YCTaHOBKY perucrpartopa:

a) ucnornHexve 1
6) ncnonHexve 2
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NMPUNOXEHUE B

(ObsazaTenbHoe)
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PucyHok B.1 — PacnonoxeHve pasbeMoB Ha 3aiHell NaHenu perucrpaTtopa

ucnonHenusa 1: a) ans BudP-M5,7-4-8, 6) ona BudP-M5,7-0-16
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MpopomxeHune npunoxexus b
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PucyHok B.2 — PacnonoxeHne pa3beMoB Ha 3agHeln NaHenu perncrparopa

ucnonHexus 2 (BudOP-M5,7-8(12)-8(16))
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NPUNOXEHUE B

(ObsazaTenbHoe)
CxeMbl MOAKINIOYEHUS perucTpaTopa npy akcnnyaTauum

P1
Perncrtpatop dnmetpo-BuldP

[unckpeTHble BbIXOAbI!

|:| H E B EEEEEEEENEGENEGS |:|
[unckpeTHble BXxoabl AHarnoroBble BXoAbl 1 2 3 45
A=gur=1 Aegu A L=guy | A=pu it

CDemms [] |:| EEEas o

o|9|0Q]| O

\/

RS-485 RS-232 ~220V

= & &=

P1 — uctouHuk Hanpspkenus (TI1, nupomeTp)

PucyHok B.1 — Cxema NOAKIIOYEHUS] perncTpaTopa Mpu M3MEPEHUU HanpshkeHusl,
BbIxofHoro curHana T v nupomeTpoB

Pernctpatop 3nmeTpo-BudP

OuckpeTHble BbIXoab!

D EEEEENEs s RN D
[nckpeTHble BXOAbI AHanorosble BXoAbl
] =eee 3 [ aues

RS-485 RS-232 ~220V T T T (P
] RH

P2 P1

P1 — patunk
P2 — UCTOYHUK NUTaHUA aaTymka
RH — conpoTvBneHne Harpysku

PucyHok B.2 - Cxema nogknioueHns perucrpartopa npu usmepeHun yHUULMpoBaH-
HOro TOKOBOFO CUrHamna gartduka
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MpopomkeHve npunoxeHus B

Perncrpatop 3nmeTtpo-BudP
CoeauHuTenbHbIE NPOBOAA AOMKHbI
UMeTb OAUHaKOBble CONPOTUBIIEHUA
[uncKpeTHbIe BbIXOAbI

I:l EEEEEEsssEEEEEES I:l

[nckpeTHble Bxoab! AHarnorosble BXOAbl

] ==== [ |:| "R

RS-485 RS-232 ~220V

2 3 &

R - conpoTuBneHue (TEPMOMETP COMPOTUBIEHNS)

Pernctpatop 3nmeTtpo-BudP

I [ns npubopos c Bepcueii MO 1.6.14 1 Bbiwe.
WCKPETHble BbIXOObl

I:l EEEEEE s EEEERES I:l

,D,VICerTHbIe BXoAbl AHanorosble BXoabl

O] ===+ [ | .

RS-485 RS-232 ~220V

= 0 =

R - conpoTuBneHxvie (TepMOMETP CONPOTUBNEHNS)

6)

PucyHok B.3 — Cxema nopgkmnodeHns perncrtparopa npu uaMepeHun cornpoTUBEHNS

(TemnepaTypbl TEPMOMETPOM COMPOTUBIEHMS):
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MpopomkeHve npunoxeHus B

PeructpaTtop Onmetpo-BudP

[ckpeTHble BbIXOabI

] ]
,ﬂl/lCerTHble BXoabl AHanoroBble BXoAbl
STE ST

RS-485 RS-232 ~220V

= &) B

Ha knemme mexay koHTakTamu 2 u 3
yCTaHaBNMBAETCSA Nepembluka

R

a)

6)

a) Cxema NoAkniodeHns ANns perncTpaTtopoB UCMONHeHUs 2(ans npubopos ¢ Bepcvert MO 1.6.14 v Bbiwe.)
6) Cxema NofknioyeHUs Anst perncTpaTtopoB UCMONHEHNs 1

R - conpoTuBneHne (TepMoconpoTUBEHnE)

PucyHok B.4 — Cxema nogknoyeHns permcrpatopa npu U3mepeHum conpoTMBREHNS
(TemnepaTypbl TEPMOMETPOM COMPOTUBIIEHNS) MO 2-X NPOBOAHOW CXeMe

Pernctpatop 3nmeTtpo-BudP

O

NCKPETHblE BXOAbl

K=

[nckpeTHble BbIXOAbI

(. (.

AHanorosble BXoabl

]

neEa [ |:|

RS-485 RS-232 ~220V

= & B3

P4
P4

PucyHok B.5 - Cxema NoAkntoYeHnst AUCKPETHbIX BXOLAOB perncrparopa ans BbIXo-

[a Tuna «CyXOW KOHTaKT»
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MpopomkeHve npunoxeHus B

Peructpatop 3nmeTtpo-BudP

[nckpeTHble BbIXoabl

I:l EEEEE N s EEEEREE I:l

NCKpEeTHble BXOAbl AHanorosble BXOAbI
D [ e O

| —

RS-485 RS-232 ~220V

"0 = [ B

B
+O
a)
-0
Bn
+0
-
L ]
0)

Bl — 6nok nuTaHus

PucyHok B.6 — Cxema noakntodeHnst ANCKPETHBIX BXOAOB permctparopa Anst NoTeH-
LManbHOro BbIxoA4a napannesnbHO Harpy3ke TPexXnpoBOAHOIo AaTymka:

a) NPN Tuna;

6) PNP tuna.
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MpooomkeHune npunoxexHus B

]

EPBTHI:IG BXOAbI

Peructpatop 3nmeTtpo-BndP

[nckpeTHble BbIXOAb!

W EEENENEsssEEE D
AHanoroBble BX0oAabl

s [ |:| Ty |:|

RS-485 RS-232 ~220V

= & £

Bl — 6nok nutaxHusa

chyHOK B.7 — Cxema nogkntoveHnst QUCKPETHbIX BXOAOB perncrpaTopa Ans noTex-

umnanbHOro noaKn4yeHu4d.
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MpopomkeHve npunoxeHus B

Peructpatop dnmeTtpo-BudP

[cKpeTHble BbIXoabl

D " EEEEE s B NN D
JvickpeTHble BXOAbI AHarnorosble BXoAbl 1 2 3 4 5

[ L= S
L] === ] nees 0|0|ooc-
248 \\J
120 MA max RS-485
AT RS-232 ~ 220V
oA [
Hatumnk
4-20 MA
+ R
oVYo

a) MogknioveHne gaTtymka ¢ Bbixogom 4-20 mA

Peructpatop OnmeTtpo-BudP

[VcKpeTHble BbIXoabl

|:| EEEEE N EE NS |:|

OunckpeTHble Bxoabl AHarnorosble BXoAbl

[ eese O3 [ wese

24B
lZO-N,I\@ Tax RS-485 RS-232 ~ 200V

0 R 060 I

Hatumnk
0-5, 0-20 MA

0 o
_U |
o o

0) MopgkntoveHne gatymka ¢ Bbixogom 0-5 MA, 0-20 MA.

PucyHok B.8 — CxeMbl NOAKMYEHMSA AAaTYNKOB C TOKOBLIM BbIXOAOM npu ncnoJib3o-
BaHNN BCTPOEHHOIo NCTOYHUKA NMUTAHUA.
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Peructpatop 9nmeTtpo-BnidP

D,VICerTHbIe BbIXoAbl

I:l H EEEENEsss BN NS I:l

[unckpeTHble BXOoabl AHanoroBble BXOAbl

nene [ |:| - |:|

RS-485 RS-232 ~220B/80 MA

Led (] (g0
E_

CeTb 3almTHoe
"220B/ 80 MA 3asemreHune
! Ha MecTe

50Ny YCTaHOBKM

PucyHok B.9 MNopaknioyeHne permctparopa K CeTU NUTaHus

PeructpaTtop 9nmetpo-BudP

D,I/ICerTHbIe BbIXOAbl

E N EEEEEEEENNG: |:|

AHarnorosble BXofbl

[unckepTHble BXOAbI

] wwema[ ] |:| [ |:|

RS-485 RS-232 ~220V

©o oo

BapuaHTt NnoaKNn4YeHus
g Y [

AUNCKPETHbIX BbIXOO0B K
uenam curHanmsaunm

PucyHok B.10 BapuaHT noaknoveHus AUCKPETHbIX BbIXOAOB peructpaTopa K Lensm
curHanusaumm

87



3086.740 P3O

MpopomkeHve npunoxeHus B

PEMNCTPATOP 3JIMETPO-Bu3P-4-8 PEFNCTPATOP 3JIMETPO-Bu3P-0-16

RS-485
RS-485 (2) (1) fatunk ¢ . [Oatuunk ¢ N Hatunk ¢ N
BV A BLA Modbus RTU Modbus RTU Modbus RTU
G T G
| BY A |
| |
Anpec 1 : : Anpec N
I I K
| |
: : KoHBepTep
| |
5 - - e s 2
S \ Cetb 1 | gl I g
=} : -0 : _____ =t RS-485

. CeTb 1 — KoHdurypupoBaHue pernctpatopoB, pabota ¢ apxuBamu (pexum «Slavey).

CeTb 2 — CH0p 1 peructTpaums AaHHbIX C BHELLHMX YCTPOMCTB no npoTokony Modbus/RTU (pexum
«Master»).
. MopTbl uHTEpeiicoB RS-485 (1) n RS-485 (2) ucnonHexus -0-16 yHKUMOHANBHO UAEHTUYHBI,
HasHayeHne Kaxaoro nopTa BblbupaeTcsa Npy KoHdUrypauum perucrtpaTopa.
. Cornacytowme pesuctopsl (“TepmuHaTopsl”) 120 OM ycTaHaBNMBaTCS Ha KOHLAX IUHUK.

BbiBoa 2 (cpefiHui) KneMMHO konoaku nopta RS-485 MoXeT MCnonb30BaThbCs ANs NOAKMIOYEHUS K
PEHAKHOMY NMPOBOAHUKY, K LIENSIM CUrHAINbHOrO 3a3eMIIeHNst 1 T.M.
. O603HayeHvie A 1 B nuHWii Andd. WKHBI YCNOBHO, COOTBETCTBYET 0603HAYEHMIO MUHMIA M/CX
npuemonepegatynka RS-485 1 MoOXeT GbITb MPOTUBOMOMOXHbLIM MO Ha3Ha4YeHUo OT 0603HaYEeHNs Ha NopTax

NHTepencoB Apyrix NPoOM3BOANUTENE K onucaHus B cneuundukaumsax npotokonos (Datat+/Data-, D1/DO, T+/T- n
Aap.)

PucyHok B.11 BapuaHT nogkno4eHns K perncTpaTopy BHELLHWUX YCTPOWCTB, OOGbeAMHEHHBIX B
ceTb Mo uHTepdericy RS-485.
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NPUNOXEHUE I

(ObsazaTenbHoe)

CxeMbl NOAKMYEHNst perucTpaTtopa npu noeepke

P1
Pernctpatop OnmeTtpo-BudP

[unckpeTHble BbIXoapbl

DIIIIIIIIIIIII D

,D.VICerTHbIe BXOAdbl AHaJ‘IOFOBbIe BXOAdbl 2 3 4
| | FTTT S
EEnN E RN
- |:| - [NN-2N-]

o

RS-485 RS-232 ~220V

= O =9

P1 — uctouHuk obpasuoBoro HanpskeHust (kannépatop METPAH-510 MKM)

PucyHok .1 — CxeMa noAknoyeHust permctpatopa npu onpeaeneHnn 0CHOBHOM Mo-
rPELLHOCTM MPY U3MEPEHUM HaNPsHKEHUSA 1 BbIXogHOro curHana TI (ncnonHexve 1,2)

Pernctpatop dnmeTtpo-BuOP
[uckpeTHble BbIXoabl
D W EEEENEsssDEEn D
OuckpeTHble Bxoapl AHanoroeble BX0OAbl m P1
=il A\ Aowes
- S e ° “T° ois * +
o o

RS-485 RS-232 ~220V

= O

P1 — kanubpaTop noctosiHHoro Toka (METPAH-510 MKM);

PucyHok .2 — CxeMa nogknioveHnst permctparopa npv onpeaeneHnm OCHOBHOW Mo-
rPELLUHOCTM NPY N3MepPEeHnn Toka (ucrnonHenue 1,2)
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MpopormxeHne npunoxexus I

PerncrpaTtop 3nmetpo-BudP

[IMCKpeTHbIe BbIXOAbI

[J] sessssnnnnnns [M] CoeanHUTenbHbIE NPOBOAA AOMKHbI
NMeTb OAMHAKOBbLIE COMPOTUBNEHUSA

[OuckepTHble BXoAb! AHanoroBble BXoAbl
[ emma[] |:| mEEEa 11 Ul
OROO
O O
/ 2 U2
RS-485 RS-232 ~220V

TpexnpoBofHasi cxema nogkroyeHust conpotusnexus (TC) ans npubopos:
- UCMONHeHus 1;
- ncnonHexus 2 ¢ sepcuen MO 1.6.13 n Huxe (cm. n. 2.13.6.5)

1

Cxema nogkntoyeHust ans npubopos
ucrnonHeHust 2 u ¢ Bepcueit MO
1.6.14 v Bbiwe (cm. n. 2.13.6.5)

Perncrpatop 3nmeTtpo-BuldP

[nckpeTHble BbIXOab!
I:lllllllllllIIl |:|

[nckepTHble BXOAbI AHanorosble BXoabl

[Jwmma[] |:| [N
Ul 11
OROO
O O
RS-485 RS-232 ~220V u2 12

O £ |

2)

RO - obpa3suoBas kaTywka 10 Om, 50 Om; 100 Om; 200 Om
MpumeyaHue — lMynbcaumn Toka BO3OYXAEHMS, NPOTEKAaLWero 4Yepes3 3TanoHHOe
conpoTueneHue He 6onee 5%.

PucyHok I'.3 — Cxema NogknioveHns permctpaTopa npu onpeaeneHnm OCHOBHOW Mo-
rPELLUHOCTM U3MepeHns conpoTmeneHus, curHana TC:

1) Mo 3-x NpoBOJHON CXeMe:

- UICNONHeHne 1;

- ncnonHenwue 2 c sepcuent MO 1.6.13 n Hwxe (cm. n. 2.13.6.5);

2) Mo 4-x npoBoAHoN cxeme 6e3 AeTeKTpoBaHUs obpbiBa (MCMOMNHEHUE 2 C BepCU-
en MO 1.6.14 v BbiWwe).
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MpopormkeHne npunoxexus

olofe
~1
Perunctpartop
AnmeTpo-BudP-M5,7
1 2 3 4 5\
[unckpeTHble BbIxoabl FTTT A Y
EEEEEEEEENENNG3 0|0(0|0|0
[unckepTHble BXoabl AHanoroBble BXoAbl

1 2 3 45
RS-485 RS-232 ~220V (s ] ] ] e a::’i
o

/M O o

S
1 2 1 2 +
=gy ii=gge A= A== —
(- 2K-] (-2 K-

/:\ S o b

PucyHok .4 — Cxema coeauHeHnst KneMM permctpaTtopa npu NpoBepKe aMeKTPUYecKon
NPOYHOCTU U30MNALMMN N INEKTPUYECKOTO CONPOTUBIIEHUS U30NALMM
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