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HacToswee pykoBoacTBo no akcnnyataumm (PJ) pacnpocTpaHseTcs Ha permcrparto-
pbl BUuaeorpacpuyeckne MeTtpaH-910 (ganee Mo TEKCTy - perucTpaTopbl) U NpeaHasHavyeHo
ONSA M3yYeHus NxX yCTPOMCTBa, NpUHLMNa OEVCTBUA 1 NPaBun aKCnnyaTaumm.

B pykoBoAcTBe MO aKchnyaTaumn npuBeaeHbl OCHOBHblE TEXHUYECKME XapaKTepucTu-
K1, yKa3aHus Mo NPUMEHEHWI0, NpaBuna TPaHCMOPTUPOBAHNSA, XPaHEeHUs 1 Apyrve CBeAeHus,
HeobxoAnMble ANS NPaBUbHOW 3KCMyaTauun permctpatopa (permctpatopos) MetpaH-910
(manee no Tekcty — peructpartop). [Npu akcnnyaTauum pernctpatopa AOMOSHUTENBHO PYKO-
BOACTBOBaTLCA nacnopToM «PeructpaTop Buaeorpaduyeckmin MetpaH-910. 3064.000 MNCx.

KoHcTpykuus permctpatopa npeanpusTMeM-usrotoBuTenemMm MoCTOSHHO COBEpLUEH-
CTBYeTCS, NO3TOMY MOryT OblTb HE3HAYMTENbHbIE OTNNYUSA OT NPUBEAEHHOrO B HacTosLEM
[OKYMEHTE onucaHus, He BNusioLwme Ha paboTocnoCoBHOCTb U TEXHUYECKME XapaKTEPUCTUKN
pernctpaTopa.
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1 OMNUCAHUE U PABOTA

1.1 HasHa4yeHune usgenus

1.1.1 Peructpatopbl Buaeorpaduyeckne MetpaH-910 npegHasHaveHbl 4nsi Npeob-
pasoBaHWs, permcTpaLum n oTobpakeHMs N0 HECKOIbKUM KaHanaM CUrHamoB CUrbl U Hanpsi-
XKEHMS MOCTOSIHHOTO TOKa, COMPOTUBIIEHMS, a Takke npeobpa3oBaHUsi curHamnos TepMonap,
TepmonpeobpasoBaTenen CONPOTUBIEHNA U APYrUX NEpBUYHLIX NpeobpasosaTtenet B eau-
HULbI PU3NYECKNX BenuumH. PernctpaTtopbl npegHasHayvyeHbl Ansi 3aMeHbl ByMaXHbIX caMo-
NMCLUEB 1 MOTYT BbICTYNaTb Kak cMCTeMbl cObopa 1 nepefayn AaHHbIX B CUCTEMY YrpaBrneHus,
T.K. UMeIoT uHTepdenc ¢ BHelHen ceTbio RS-485 Modbus RTU.

1.1.2 MNMopsgok 3anmcy ycnoBHOro o603HayeHns peructpaTopa npuy ero 3akase u B
OOKYMEeHTauuu Opyron Npoaykunn, B KOTOPON OH MOXET ObITb MPUMEHEH:

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

| |
4 5

I
1
1 — Tvin peructpartopa
2 — KonunyecTBo aHanorosbix BXOAOB (KaHanoB):
0 — aHanoroBble ¥ L poBble BXoAbl OTCYTCTBYIOT. BMecTo HUX nmeetcs
AononHuTenbHbIN Lndposon nHTepdenc RS-485 ana cbopa nameputensHon
NHOPMaLMK C BHELLHWX YCTPOWCTB, NnoaaepxumsatoLmx npotokon Modbus/RTU (go
16 aHanoroBbIxX 1 8 ANCKPETHbIX NepeMeHHbIx Modbus) (ucnonHenue 1);
4 — 4 aHanoroBsbIX BxoAa (McrnonHeHve 1);
8, 12 — 8 unun 12 (ncnonHexwne 2);
3 — KonunuectBo ANCKPETHBIX BbIXOAOB:
8 — 8 pene cpegHen MOLLHOCTY;
16 — 16 pene cpeaHen MOLLHOCTU (MCrofnHeHne 2 1 0-KaHanbHOe UCMOSTHEHNE);
8PC - 8 curHanbHbIx pene (TonbKo AN UCMOMNHeHns 2);
16PC — 16 curHanbHbIx pene (ToNbKo ANA UCNOMHEHWS 2).
4 — Hannune onuuii (ecnu He TpebyeTcst — He yKasbiBaTb):
- KN - kapta namaTtn (SD) u USB card reader (yCTpoNCTBO Ans YTeHuss SD-kapT);
- ETH - koHBepTOp nHTepdenica Ethernet B RS-232/RS-485;
- BN - BCTpOEHHbIN BNOK NUTaHUst 4aT4nKoB (TONBbKO AN cnonHeHus 1, Kpome
BapuaHTa 6e3 aHarnoroBbIX KaHarnoB);
- nATN (nATNMW) — kon-Bo (n) agantepos ATIT (ATMW) ans noaknoyeHns Tepmonap
B KOMMIIEKTE;
- M - Hannyue noeepky;
5 — O6o3HaveHne TexHnYeckux ycnosuin TY 4227-016-99278829-2012
(HeobsizaTensHoe none).

MeTpan-910 -8-
|
2

w — |oo
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1.2 XapaKTepucTUKu

1.2.1 PerucTtpaTtop UMeeT ABa WUCMOSIHEHNSI C XapaKTepucTuKamu, NpuBeaeHHbIMU B
Tabnuue 1.1.

Tabnuua 1.1
Vicron- Konunyectso | Konnyectso | KonuyecTtso
Henme O603HaveHre aHarnoroBbIX | AWUCKPETHbIX | AUCKPETHbIX
KaHanos BXOJO0B BbIXO40B
Peructpatop MetpaH-910-4-8 4 4 8
1 0o 16 aHanorosbIX 1
Peructpatop MetpaH-910-0-16 * 8 ANCKPETHBbIX 16
nepemeHHbix Modbus
Peructpatop MetpaH-910-8-8 8 4 8
5 Peructpatop MeTpaH-910-8-16 8 4 16
Peructpatop MeTpaH-910-12-8 12 4 8
Peructpatop MeTpaH-910-12-16 12 4 16
* — Mogenb pernctpatopa 6e3 aHanoroBbiX U ANCKPETHbIX BXOAOB, NpeAHa3HavYeHHasa ans coopa u
pernctpauumM AaHHbIX OT BHeWHux npubopoB no RS-485 (Modbus), BkmioyaeT gea noprta
RS-485

1.2.2 AHanoroBble BXOAbl
1.2.2.1 AHanorosble Bxoabl (AB) peructpatopa — yHMBepcanbHble U MHAWBWUAYaNbHO
KOHpurypmpytoTca Ha npeobpa3oBaHne CUrHarnos:
- Tepmonap;
- TepmonpeobpasoBaTtenei ConpoTUBIIEHNS;
- NIMPOMETPOB;
- CUMbl NOCTOSIHHOTO TOKA;
- HaNpPsXXeHNsi NOCTOSIHHOIO TOKa;
- CONpPOTUBIEHNS NOCTOAHHOMY TOKY.
1.2.2.2 Bce Bxoabl AB ranbBaHMYeckn M3onmpoBaHbl OT KNeMMbl 3a3€MIIEHUS N MEX-
oy cobon.
1.2.2.3 [OnanasoHbl nsMepeHni n npepensl OOMyCKaeMOoW MOrpeLiHOCTU U3MEepPEeHnin
Ans kaHanos AB n3aMepeHus Toka, HanpspkeHs U COMPOTUBIIEHNS COOTBETCTBYIOT 3HAYEHU-
M, NpuBeaeHHbIM B Tabnumue 1.2.

Tabnuua 1.2
Mpegenel gonyckaemon Ao-
Mpepenel gonyckaemon | MNOMHUTENbHOW abCONOTHOWM
dyHkUmA L'l,manaaoHv OCHOBHOW abCoroTHON NMOrpeLUHOCTU Ha Kaxable
N3MepeHui o
norpeLuHocTy 10°C B npegenax paboumx
YCMOBWI 3KCMyaTaumm
M3mepeHue:
CUnbl NOCTOSAHHOTO oT -23 o 23 MA +(0,0005-1B+8MmKA) +0,0005-1B
TOKa
HanpsbkeHus nocto- | ot -110 go 110 mB | £(0,0005-1B+20 mkB
SAHHOro TOKa or-1,1001,1B i§0,0005-M8+0,4 MB)) +0,00025-11B
ConpoTuBeHns * ot 0 a0 325 Om +(0,0005-MB+0,13 Om) +0,0005-B
MpumeyvaHue:
* DOCTYMHbIE CXeMbl MOAKIIOYEHNS CONPOTMBIIEHUS Pa3NMYaloTCs MO UCTMONHEHNAM:
2-X, 3-x NpoBOAHasi CXeMbI NMOAKMKYEHUS — AN UCMONHEHUsT 1;
2-X, 3-X, 4-X NPOBOAHAs CXeMbl NOAKIIOYEHUS — ANS UCMONHEHUs 2.
B — moaynb 3Ha4YeHUs U3MepsSeMOl BENVNYMHbI
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1.2.2.4 BxogHoe conpoTUBMEHUE KaHanos:

- He 6onee 50 OM — nNpu N3MepeHNn TOKa;
- He meHee 10 MOM - npu n3aMepeHun HanpsxeHns.

1.2.2.5 NapameTpbl TOka BO3OYXAEHUSA MPU N3MEPEHNM COMPOTUBNEHNS:

- 3HaYeHue Toka BO3byxaeHus 0,21 MA £10%;
- Nynbcaumm Toka, He 6onee 5%.

1.2.2.6 MNpeobpasoBaHne BbIXOAHbLIX CUrHaNoB Tepmonap (aanee - TI).

- HCX no FOCT P 8.585-2001;
- KOHTPOMNb 06pbIBa CeHcopa (Mpu BKIMNOYEHHOM AeTekTope 06pbiBa);
- U3mMepeHune TemnepaTtypsbl "xonogHoro cnasa”:

aBTOMaTUYeCcKoe:
— C MOMOLLbHO BCTPOEHHOTO AaTtyvka, pa3MeLLeHHOro Ha 3agHen naHenu (uc-
nonHexus 1 n 2);

— ¢ nomouwbto agantepoB ATIMW. Hanbonbluas To4HOCTbL obecneynBaeTcs
npv noakntodeHun Tl yepes agantepbl ATIV ¢ HOMBUAYaNLHOW KOMMEH-
cauuen 3HadeHns TemnepaTtypbl XC.

— C NMOMOLLbK OHOTO U3 N3MEPUTENbHbIX KaHaNoB. [1ns koMneHcauun 3Ha-
YeHus TemnepaTypbl XC moryT 6biTb MCMONb30BaHbI Noka3aHus nboro ka-
Hana, ¢ nogknoveHHslM TC unu TIM nnbo nogkntoyeHHon Yepes ATIN.
BPYYHYIO — AN KaXJ0ro kaHana 3HadeHue TemnepaTypbl XC 3agaeTtcs nosnb-
30BaTeNneMm.

1.2.2.6.1 MNMopkntoveHre Tepmonap ocyllecTBnsieTcs NobbiM 13 cnocobos:

Yyepes BHELUHVE BUHTOBbIE KOMOAKW CO BCTPOEHHBLIM AATYMKOM TemnepaTtypbl
"xonogHoro cnasa" — agantep ATIMWN. Ceyenne xun — go 3,5 MMm° (pucyHok
1.1).

Yepes BHeLLUHWE BWMHTOBble Konodku 6e3 AaTumka TemnepaTypbl "XONOAHOrO
cnas" — apantep ATI. CeueHune xun — Ao 3,5 Mm> (pucyHok 1.1).

HEenocpeaCcTBEHHO Yepe3 KINeMMYy M3MEPUTENbHOIO KaHana perucrpatopa
(cevenne xmn go 1,5 MM2).

CxeMbl nogkntoYeHnss ans obomx WCNONHEHW pernctpatopa npuBeaeHbl
Mpunoxenun B.

a) BHewHun Bua agantepa ©0) YcTraHoBKa, aganTepa B OTBETHYHO

Tepmonap Krnemmy U3MepuTesibHOro kaHana

PucyHok 1.1 Agantep ans nogknioveHus tepmonap (ATI, ATMN)
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1.2.2.6.2 Tunbl TI1, npegensl AonyckaemMon OCHOBHOW MOrPELUHOCTU U AnanasoHbl
npeobpa3oBaHMsa TeMnepaTyp TepMonap COOTBETCTBYIOT 3HAYeHUsIM, NpuBedeHHbIM B Tab-
nuue 1.3.

Tabnuua 1.3
Mpenensl gonyckaemon | MNpegensl gonyckaeMon AOMOMNHU- E
T [OnanasoH, OCHOBHOW abCONIOTHON | TeNbHOW aGCOMOTHOM NOrPELLHOCTH AnHuLa
mn T mMnagLwero
°C NnorpeLLHocTn oTHocK- | Ha kaxable 10°C B npegenax pabo- o
TenbHo HCX, +°C YMX yCnoBun akcnnyatauyum, +°C paspsina, °C
A-1 0...400 2,6-0,003-T
(TBP) | 400...2200 0,8+0,0015T 0,0004-T
A-2 0...300 2,8-0,005-T
(TBP) 300...1800 1+0,0012-T
A3 0...300 2,6-0,004T 0,0003T
(TBP) 300...1800 1+0,0012- T
J -200...0 0,4-0,004-T 0,04-0,0006-T
(TXKK) 0...1000 0,4+0,0005-T 0,04+0,0002-T
R -49...200 5-0,013-T
(TN 13) | 200...1767 2.4
s 49...200 470,011 T 0,06+0,0002-T
(Trn 10) | 200...1700 2,4+0,0002-T
B 500...1000 5,7-0,0032-T
(TMP) 1000...1820 2,5 0,03+0,0001-T 0.1
E -200...0 0,4-0,004-T 0,04-0,0006-T
(TXKH) 0...1000 0,4+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 0,55-0,005-T 0,03-0,0007-T
(TXA) 0...1300 0,55+0,0007-T 0,03+0,0003-T
M -200...-100 0,06-0,007-T
(TMK) [ -100...100 0,6-0,0015T 0,06-0,0005-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 0,35-0,003-T 0,03-0,0006-T
(TXK) 0...790 0,35+0,0004-T 0,03+0,0002-T
MpumeyvaHusn
1. Bes yyeTa norpeLLHOCTN Npeobpa3oBaHns TemnepaTypbl XONO4HOro cnas
2. MNMpepenbl gonyckaemorn abCcontoTHOW NOrpeLLHOCTN KaHana KoMneHcauum Temneparypbl
XONOAHOro cnasi:
1+1°C (npv McnonbL3oBaHWW aganTepoB AN NOAKIMI0YEHUS TepMonap CO BCTPOEHHbIM
Tepmopatyukom — ATTIN),
1+2°C (npu Mcnonb3oBaHMU BCTPOEHHOIO TepMoAaTymka, AN UCNonHeHun 1 n 2);
3. T — 3HayeHue npeobpasyemon Temnepatypsl, °C

1.2.2.7 Tlpeobpa3oBaHue curHanoB TepMonpeobpa3oBaTenen CoNpoTUBIIEHUS
(TCIM, TCM, TCH):

- HCX no FOCT 6651-2009;

- KOHTpPONb 0B6pLIBa ceHcopa (NbOoro NPOBOAHMKA).

1.2.2.7.1 Cxema nogkntoyeHums TC:

e [BYXMpPOBOAHAs — BMMSHUE COMPOTUBIEHUSA COEQUHMTENbHBLIX MPOBOAOB (4o 99
OM) ycTpaHseTcq BBOAOM 3Ha4eHWsi COMPOTMBIIEHUS NMPOBOAOB B COOTBETCTBY-
IoLWem nore B HacTpowkax kaHana (Npu 3TOM CymMma 3HayYeHui COnpOTUBIIEHUN
coeguHuTenbHON NHumM 1 TC He OOMKHO MpeBbIWAaTh 3HAYEHUS], YKa3aHHOMoO B
Tabn. 1.2);
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e TPexnpoBOAHas — BNUSHWE CONPOTMBIEHUS COEAMHUTENbHBIX NPOBOAOB YCTpa-
HAEeTCA 3a cYeT KoMMeHcauuw, npu 3TOM COMpOTUMBEHWE NPOBOAOB [AOMMKHO
ObITb oanHaKkoBbIM (cM. puc. B.3 MNpunoxeHus B);
® YeTbIpexnpoBOAHas — BIUSHWE COMPOTUBIEHUS COeAMHUTErNbHLIX MPOBOAOB
NOMHOCTLIO YCTpaHseTcs. [JaHHas cxema MOAKMIYEHUs OOCTYMNHa TOMbKO Ans
WCNOSHEHUA 2 perncTpaTopos.
1.2.2.7.2 Tunbl TepmonpeobpasoBaTtenen conpotusnexusa (TC), npegensl gonycka-
€MOI OCHOBHOW MOrpelHocT! 1 AuanasoHbl npeobpasoBaHus Ttemnepatyp TC cooTseT-
CTBYIOT 3HA4YE€HUAM, NpUBEAEHHbIM B Tabnuue 1.4.

Tabnuua 1.4
Mpenenbl gonyckae- | Mpeaenbl gonyckaemMom fo- EnvHuua
MOV OCHOBHOIH a6CO- | MOMHUTENbHOM aBconioTHON | —H M
omcl [unana3soH, . - Mnaguwero
TunTC | q,°C oC TNIOTHOW NOrpeLuHo NOrpeLLHOCTM Ha Kaxable 230573
CcTu oTHOoCcUTenbHO | 10°C B npegdenax paboymnx P PC‘D‘ ’
HCX, +°C yCcnoBun akcnnyarauum, +°C
500 ot -199 go 850 0,8+0,0009-T
0,00391

100M o1 -199 go 620 0,5+0,0007-T

Pt50 ot -195 go 845 0,8+0,0009-T .

Pt100 0,00385 ot -195 go 630 0,5+0,0007-T 0,14+0,0006-T

46N = 10,006399| 0T -199 30650 |  0,5+0,0007T

pag. 21*

50 M 0.00428 LoT -180 go 200 0,8+0,0005-T 0,1

100 M ' o1 -180 go 200 0,5+0,0005-T

50 M oT -49 o 199 0,8+0,0005-T )

100M | 29042 514900199 | 0,5+0,0005T 0,12+0,0005T

53M

Mpan, 23* 0,00426 |oT1 -49 no 179 0,8+0,0005'T

100 H 0,00617 | ot -60 go 180 0,4 0,09+0,0003-T

MpumeyaHus

T — 3HayeHne npeobpasyemoni TemnepaTypbl

*—no OCT 6651-78

1.2.2.8 Peructpatop ocyllecTBnsieT npeobpa3oBaHNe BbIXOAHbIX CUrHamnoB MNuUpo-
mMeTpoB ¢ rpaaympoBkamu no FOCT 10627 — 71. Tunbl rpagyMpoBOK NMMPOMETPOB, Anana3soHbl
npeobpa3oBaHus U Npefenbl A0Nyckaemol OCHOBHOW MOrPELIHOCTM COOTBETCTBYIOT 3Haue-
HUSIM, NpuBeAeHHbIM B Tabnuue 1.5.

Tabnuua 1.5
Mpepenbl gonyckae- | Mpegens! fonyckaemow ao-

Tunbl rpa- MOW OCHOBHOW abco-| nonHuTenbHon abcomntoTHOM EgvHuua
OyVIpPOBOK [wnanasoH, °C MNIOTHOW NOrPeLLHO- |NorpelHocTy Ha kaxable 10°C| mnagwero
nMpOMeTPOB CTN OTHOCUTENBLHO | B Npeaenax pabounx ycnosuii | paspsaa, °C

HCX, +°C akcnnyatauum, +°C
PK-15 ot 400 pgo 700 24-0,03-T
ot 700 go 1500 5-0,003-T
PK-20 ot 600 go 900 10,2-0,009-T
ot 900 go 2000 3-0,001-T 0.0001-T 01
PC-20 ot 900 go 1750 3,6-0,0016-T ’ ’
ot 1750 go 2000 3
ot 1200 go 1650 6,5-0,003-T
PC-25 7511650 no 2500 18
MpumeyaHune — T- 3Ha4YeHne npeobpasyemolt TemnepaTtypsbl
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CxeMbl MOAKIIOYEHNSA pasnuyHbIX UCTOYHUKOB CUrHanoB K kaHanam AB npueefeHbl
B NpunoxeHun B.

1.2.3 BblumcneHune pacxoga cpeq

1.2.3.1 Peructpatop obecneumBaeT BblMMCIEHNE pacxoda Cped B COOTBETCTBUM C
[OCT 8.586.(1-5)-2005. Tunel cpea, npenensl U3MepeHust U npegensl AoMyCcKaeMoW OCHOB-
HOW NOrPELUHOCTU COOTBETCTBYHOT 3HAYEHUSIM, NPUBEAEHHBLIM B Tabnuue 1.6.

Tabnuua 1.6
[MNpenensl ocHOBHOWM
Cpegna [nana3oH BXOAHbIX BEMUYUH OTHOCUTENbHOM NOrPELUHOCTU
BblYUCIEHUS

MpupogHein | 250 < T, K< 340
ras 0,1<P,MMa<12

Mpu ncnonb3oBaHun MeTod0B pacye- 0,01 %

Ta no YC GERG-91 mopa., NX19 mog.

no OCT 30319.2-97
Bopa 273,15<T,K<1073,15;

0,001 < P, Ma < 100; P > Ps; 0,05 %
Bosayx 200<T,K<400K o

0,1 <P, MMa <20 MMNa 0,01 %
Meperpetbin | 373,16 < T, K< 1073,15; 0.05 %
nap 0,001 <P, MMa <100; P <Pg; '
HacbiweH- 273,16 < T, K< 645;
HbI Nap 0,001 <P, MMNa<21,5;P =P 0,05 %

creneHb cyxoctn 0,7 <y < 1,0;

1.2.3.2 PacyeTHble BENUYUHBI:

MacCOBbIVi Pacxog,;
06beMHbIN pacxod B pabounx ycnosusix;

e 0bObeMHbIN pacxod B CTaHAAPTHBIX YCNOBUAX (TOMbKO AN NPUPOAHOro
rasa v Bosgyxa).

1.2.3.3 MNoaaepxuBaeMble cyxaroLme yCcTponcTea:

Avadparma (yrnoson cnocob otbopa AaBneHus);

anadparma (TpexpaguycHbii cnocob oTbopa faBneHus);

anadparma (dpnaHuesbii cnocob otbopa aasneHus);

conno NCA 1932;

3NMMNCHOE Comno;

conno BeHtypu;

Tpyba BeHTypu ¢ nutoi Heo6paboTaHHON BXOOHON KOHUYECKOW YacTblo;
Tpyba BeHTypu ¢ 06paboTaHHON BXOLHON KOHNYECKOW YacTbio;

Tpyba BeHTypu co cBapHOW BXOAHOW KOHWUYECKOW 4acTbld M3 NUCTOBOM
cTanu.

1.2.4 [IuckpeTHble BXOAbl
1.2.4.1 PernctpaTop nmeeT 4 ANCKPETHbLIX BXOAA.
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1.2.4.2 CxeMbl NOAKIMIOYEHNS OUCKPETHBLIX BXOAOB perncrparopa fnokasaHbl B Mpu-
noxeHun B Ha pucyHkax B5 (nogkntoveHue BbIxoga TUNa «Cyxow KOHTakT»), B6 (nopkniove-
HWe BbIXOAa TUMNa «OTKPbIThIN KONNeKTop») U B7 (noTeHumanbHoe NOAKNOYEHNE).

XapakTepncTukn ANCKPETHBIX BXOAOB MPU KaXAOM MOAKMIOYEHWUN NpuBedeHbl B Tab-
nmue 1.7.

Tabnwuua 1.7
3Ha4veHne
MapameTp
He MeHee He bonee
Hanpsikenue nor. "0", B -2,4 2,4
Mpu cuntbiBaHnn | HanpsixeHnwe nor. "1", B 4,5 -4,5
noteHumnanbHblX | BxogHou Tok, MA (npn UBx=+24B) - 7
curHanos Makc. gonyctumoe NOCTOSAHHOE BXOO4HOE ) 42
HanpshkeHue (nbon nonsipHocTn), B
ConpoTuBneHve “3aMKHYTOro” KOHTaKTa, ) 1
Mpwv cunTbiBaHMM | KOM
CUrHanoe Tuna ConpoTuBneHune “pasoMKHYTOro” KOHTakTa, 100 )
«CyXou KOHTakT» | KOM
TOK KOPOTKOro 3amblkaHusi, MA - 3
Tuna "oTKpbITbIN | TOK yTEYKM "pa3oMKHYTOro KOHTakTa", MKA ) 50
Konnekrop"
Ansa nioGoro nop- YacToTa nepekntoyenms, Iy - 5
KNHOYEeHNs

1.2.5 [Ins obecneyeHnss NuTaHUsA NOAKMNIOYAEMbIX AAaTYMKOB B KOHUIypaumto peru-
cTpaTtopa MOXeT BXOAWTb BCMOMOraTeribHbIA ranbBaHNYeCKN W30NMPOBAHHBIN UCTOYHUK
HanpshXeHns NOCTOSAHHOro Toka (onuusi — Bl npu 3akase, TONbKO A5 UCNOMHEHNs 1).

MapameTpbl UICTOYHMKA NUTAHUSA:

- BbIXOAHOE HanpsbkeHne

- MakcuMarnbHbIN BbIXOAHOW TOK 120 MA;

- HanpsXeHue 13onsaumm 500 B (cpenHekB. 3HaveHue);

- 3awmTa OT "KOpPOTKOro" 3ambIKaHus.

(24+1)B;

1.2.6 [nckpeTHble BbIXoabl
1.2.6.1 [AuckpeTHble (penemnHble) BbIXOAblI permcTpatopa MOryT MCMoNnb30BaTbCs
ans:
— ynpaBreHusi BHeLLHUM obopyaoBaHueM;
— curHanusaumu;
— perynvpoBaHus.

1.2.6.2 Tun pene (onpegenseTcsa KoHUrypawmen npu 3akase):

e  pere cpegHen MOLWHOCTY (NepeknaHomn KOHTaKT 1-rpynna) — uenu ao 5A (ans
ncnonHeHun 1 n 2 yctaHaBnmBaloTCA NO YMONYaHMIo);
e  curHanbHoe pene (nepeknaHon KoHTakT 1-rpynna) — uenu ao 1A (Tonbko Ans
MCcnonHeHus 2, npu Hanu4yne B koga 3akasa "8PC", "16PC").
1.2.6.3 CurHanbHble pene npegHasHaveHbl Anst KOMMyTauum crnaboTouHbIX Lienen ¢
PE3UCTUBHON Harpy3kom M MMET HOPMUPOBaHHbLIE NapamMeTpbl MUHMMANbHO KOMMYTUPYe-
MbIX Harpysox.
1.2.6.4 MapameTpbl BbIXOO0B NpuBeAeHbl B Tabnuue 1.8.
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Tabnuua 1.8
Tun BbIXoAa XapaKkTepucTuku
PenenHbin KonnyecTBo BbIXO4OB 0o 16
BbIXOZ, BbIxogHbIE KOHTaKTbI OpHa nepekntoyatowas rpynna
MapameTpbl KOMMyTauumu (ogHocTabunbHoOe perie cpefHe MOWHOCTH):
- NepeMeHHOro Toka ~250B / 5A Ha aKTVBHYIO HarpysKky
~250B / 2A Ha UHAYKTUBHYIO
Harpy3ky (COS¢ = 0,4)
- MNOCTOSIHHOTO TOKa =30B / 5A
=110B / 0,2A | Ha aKTUBHYIO HarpysKy
=220B /0,12A
- MMHUMarnbHas KOMMYyTUpye-
Masi Harpyska 100 vA 5B
MNapameTpbl koMmyTauum («<PC» - curHanbHoe pene):
- MepeMeHHOro Toka ~125B/0,5A Ha aKTMBHYIO Harpysky
- MOCTOSIHHOIO TOKa =30B /1A Ha aKTMBHYIO Harpys3ky
- MMHUMarnbHas KOMMyTUpye-
Masi Harpyska 10 mkA 10 mB (mocT. Toka)

Mpy NpoekTMpoBaHMK Liener curHannsaumm, ynpasneHns ¢ UCNonb3oBaHWEM penen-
HbIX BbIXO[OB pernctpaTopa pekoMeHayeTCs yYmTbiBaTb NapaMeTpbl HaAEXHOCTU UCMOSb30-
BaHHbIX B Mpnbope anekTpoMexaHU4ecknx pene.
HagexxHOCTb MexaHN4ecKoro 3aMblkaHNS KOHTaKTOB Npw cpabaTtbiBaHUM pene:
- 5 MITH. UMKNOB - ANS KOHTaKToB pene cpegHen mowHoctu (P);
- 50 MIH. LUKIOB - AN KOHTaKTOB curHanbHblx pene (PC).

Mpy KOMMYyTaLUMK peanbHbIX ANEKTPUYHECKMX Lienen, KOMMYTUPYIOLLMX TOK Yepes
Harpy3Ky HageXHOCTb 3NeKTPUYECKON KOMMYTaLMM KOHTAKTOB COCTaBIsAET:

- 50000/30000 uuKknoB 3aMblkaHWA/pa3mblKaHUS MPU KOMMYTaLMN aKTUBHOW Harpy3Kku
~250B/5A - ons KOHTaKToOB pene cpeaHen mowHocTtn (P);

- 100000 umknoB npu KOMMyTaLMW akTUBHOW Harpyskun ~125B/0,5A, =30B/1A - ons KOHTaKToOB
curHanbHbix pene (PC).

Mpy KOMMyTauMM peakTVBHOW Harpy3kM HaAEXHOCTb 3NEKTPUYECKOW KOMMYyTauuu
MOXET CHMXAaTbCS OT YKa3aHHbIX 3HAa4YEHN MHOrOKPaTHO B 3aBUCMMOCTU OT 3HAYEHWUIN NHOYK-
TUBHOCTW Harpy3kv M HanpsbkeHns B MOMEHT KOMMyTauuu BCreAcTBMe 0Opa3oBaHus anek-
TPYYECKON Ayr Mexay KOHTakTamy B MOMEHT KOMMYyTaLuK.

Ona yBenuyeHus cpoka crnyxObl KOHTAKTOB perne npu KOMMYyTauuu WHOYKTUBHOW
Harpy3ku peKoMeHOyeTCsi NMPUMEHATb AOMOSHUTENbHbIE 3aLUMTHBIE LEeMnW, CHUXalLwume Bbl-
BpocChl HaNpPsXKeHWs NPU pa3MblKaHUN KOHTaKTOB!

Tun cxembl OcobeHHoCTH BbI60p KOMNOHEHTOB

Kontakr Ha nepemeHHOM Toke eCTb

TOK yTeuku yepe3 RC uenb B
Pa30MKHYTOM COCTOSIHUM.

PekomeHayeMble napameTpbi:
R =0,5...1 OM Ha kaxabln 1B koMmmy-
TUPYEMOTO HanpsiKeHUs.

TUBHas
Harpyaka

I R ¢ |3 C =0,5...1 MK® Ha kaxabin 1A koM-
RC . = MYTMPYEMOTO TOKa, HanpskeHneM He
uenb Konraxkr TunoBas cxema sawuTol s | MeHee 630 B.

3HaueHus MOryT BapbupoBaThCS B
33aBUCKUMOCTM OT XapakTepa Harpy3ku.

Harpysku Tuna "obmoTka pe-
ne".

1
!

HyKTUBHES
Harpyaka

L

10
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Tun cxembl OcobeHHoCTH BbI60p KOMNOHEHTOB
Konrakt Mpw nogkntoveHun avoaa na- | Quop c 2-x kpaTHbIM unu 6onee 3ana-
1 | pannenbHo Harpyske COM Mo 0BbpaTHOMY HanpsiXKeHuo oT-
[vion _T_ von “’3 BpeMsi BbIKITIOYEHWS yBENu- HOCUTENbHO HanpsXKeHWsl NUTaHns
I 53| | YMBaETCA B HECKOMbBKO Pa3 Mo | CXeMbI M MOCTOAHHBIM MPAMBIM TOKOM
=1~ | cpaBHeHuo ¢ RC uenbto. NpeBbILALLMM TOK HarpysKku.

1.2.7 Bpewms yctaHoBneHus paboyero pexvma permcrpatopa nocre ero BKIOYeHUs
He npesblwaeT 1 MUH.

1.2.8 lNuTaHne permctpaTopa OCYLLECTBNSAETCS OT CETU NEPEMEHHOr0 0AHOMa3HOro
ToKka HanpshkeHnem 220 B £ 20% v yactoton 47...63 'y,

MowwHoCTb, noTpebnaemas permcTtpaTopom OT CeTW MUTaHUSA NPU HOMMHAaNbHOM
HanpsbkeHuu, He 6onee 18 B-A. MoTpebnaemMbii OT ceTU TOK B YCTAHOBMBLUEMCS PEXUME —
He 6onee 80 MA.

MpumeyaHue. MNMpubop nmeeT B CBOEM COCTABE CETEBOW MMMYIbCHbIA UCTOYHUK NU-
TaHWs, MakcMmarnbHOe 3Ha4YeHue NyCcKOBOro Toka B MOMEHT BKIOYeHus — He Gonee 5A (oewn-
cTByloLlee 3HavyeHne) B Te4eHnn 10 MC Npy HOMUHANbHOM HanpPsHKeHWU nNuTatoLen cetn. 1o
cnepyeT yuuTbiBaTb NPy BbIGOpE 3MeMEeHTOB KOMMYTaLun 1 3awuTbl Lenen nutaHua (He ue-
ner BHyTpu npubopa!), B 4acTHOCTU, Npu BbIOOpe NoporoB cpabaTtbiBaHUS U BPEMS-TOKOBbIX
XapakTEPUCTUK aBTOMAaTUYECKMX BbIKMOYATENEN, BKIOYaOWMX B cebsi aneKTpoOMarHuTHble
pacuenuTtenu.

1.2.9 TpeboBaHusa anekTpomarHnuTHon coBmectumoctun (OMC)
PeructpaTtop cootBeTctByeT TpeboBaHuam OMC no NOCT P 51522-99 ansa obopy-

JoBaHus knacca A, KpuTepui kayectsa yHKLMOHUPOBaHUS B.

1.2.10 OnekTpnyeckas n3onsuus.
1.2.10.1 3nekTpuyeckasi usonsaums npyu TeMnepaType okpyxatwLlen cpeabl 2315 °C

N OTHOCUTENBHON BnaxHocTn 80 Y%:

e MexXay KNnemMMaMu NMTaHus U BbIBOAOM 3a3eMIieHusl Npnbopa BbliAEPXKMBAET B TeueHue 1
MWH npunoxeHHoe HanpsikeHne 1500B (cpeaHekBagpaTMyeckoe 3Ha4YeHne) NepeEMEHHO-
ro Toka yactotom ot 45 0o 65 I'y;

e MeXay 3aKOPOYEHHbIMU KOHTaKTamu BbIXoAHbIX pene (P) u BbIBOAOM 3a3eMneHus npu-
6opa BbigepxmBaeT B TedeHne 1 MUH npunoxeHHoe HanpsbkeHve 1500B (cpepHekBan-
paTuyeckoe 3Ha4YeHWe) NepeMeHHOro Toka YactoTon oT 45 o 65 Iy;

e MexXay 3aKOPOYEHHbIMU KOHTaKTaMW BbIXOAHbIX curHanbHbix perne (PC) u BbIBOAOM 3a-
3emMneHns npubopa BblaepXXMBaeT B TedeHne 1 MUH npunoxeHHoe HanpsixeHve 1000B
(cpepHekBagpaTUyecKkoe 3HaYeHVe) NnepeMeHHOro Toka Yactotom ot 45 0o 65 Ny;

e MeXay 3aKOPOYEHHbLIMU KIeMMamm floboro aHanoroBoro BXo4a v BbIBOAOM 3a3eMITEHUSI
npubopa BblgepxuBaeT B TedeHne 1 MUH npunoxeHHoe HanpsbkeHme 500B (cpegHe-
KBagpaTuyeckoe 3HayeHue) nepemMeHHOoro Toka Yyactotom ot 45 oo 65 Iy;

e MEeXay 3aKOPOYEHHbIMU KIEMMaMu ABYX NOObIX MU3MEPUTENbHBLIX KAHANOB BblAepXXNBaeT
B TeyeHue 1 MUH npunoxeHHoe HanpshkeHne 500B (cpegHekBaapaTUYECKOe 3HaAYEHUE)
nepemMeHHoOro Toka YyactoTon ot 45 oo 65 INy;

e MeXay 3aKOPOYEHHbIMU KIEMMaMu rpynmbl UCKPETHBIX BXOA40B (415 ucnonHeHuns 1) nnm
noboro AncKpeTHoro Bxoada (4ns UCNOMHEeHNst 2) U BbIBOAOM 3a3eMreHus npubopa Bbl-
OepxuBaeT B TedyeHne 1 MyH npunoxeHHoe HanpsixkeHne 500B (cpegHekBagpaTnyeckoe
3HayeHue) nepeMeHHOro Toka YactoTon ot 45 go 65 Iy,

1.2.10.2 3nekTpuyeckoe CONpPOTUBMIEHME U3ONAUUU peructpaTopa Mexay BXOAHbI-
MU, BbIXOAHLIMM LIENAMU U LEMBIO NMUTaHUSA NPY TeMnepaType okpyxatowen cpeasl (235) °C
n oTHocuTenbHoW BnaxHocTn 80 % He meHee 20 MOM. WcnbitatensHoe HanpsikeHue 500 B
MOCTOSAHHOIO TOKa.

11




3064.000 PO

Cxema ranbBaHU4Yeckon usonsiuMm npubopa npuBefdeHa Ha pucyHke 1.2 (ykasaHbl
OeNCTBYIOLUME 3HAYEHMS HanpshKeHWs1)

i 5008 < Rs-232 i 5008 p—————+<Rs-232
ABL >—CQD—4 | AB1 >—CD—4¢ |
o 5008 | o 5008 |
| | 5008 ¢—(0)—+<RS-485 (1) i I | 5008 ¢——(0)——+<Rs-485
AB4 > b ! AB12 >>—(CD—4 !
¢ <RsS485(2) | 5008 |
] | (Tonbko Ans 0-16) [B1 W |
OB1-AB4 ! § 5 !
—¢ 5008 \ P | 5008 |
‘ ! 0B4 >—@——+ !
! 15008 | | |
P1 >+——+ 5008 | p >}_1<5£%Bi, |
[} | 1ooB  —(O—<6Bn b !
P8 >——(D——9¢ 15008 | Lo 15008 |
| | | 15008 ¢——(D—1<-2208 | | 10008 $——CD—1<-2208
P16 >—(—¢ ! PC>H——1¢ ;
(tonbko0 1+ 4 L )
ansa 0»16) L Knemma sawmtHoro £ Kopnyc, knemma
= 3asemneHus = 3alnTHOro 3asemMneHus
a ) ucnorHexue 1 ©0) ncnonHeHve 2
1500B
— ranbBaHn4ecKasa pa3BA3ka uene|7| N aneKkTpuyeckasa npovyHoCTb
N30NsUMn Mexay HUMKU (CpeaHeKBaapaTnyeckoe 3HavyeHue)
AB >—  — 3akopoueHHble KneMMbl COOTBETCTBYIOLLMX KaHAMoB

PucyHok 1.2. Cxema ranbBaHWYeCKOW U30MnALMn perncTpaTopos.

1.2.11 Peructpatop obecneunBaeT apxMBupoBaHue pesynbTaToB U3MEpPeHWs BXOA-
HbIX CUrHanoB..

1.2.12. Peructpatop obecneyvBaeT MpeAcTaBrneHVWe pesynbTaToB W3MEpPeHus B
undpoBOM Buae, B BUAE LUKar, B BUAE rpacdukoB n otobpaxkeHue Ha rpacuyeckom gucnnee.

1.2.13. Peructpatop obecne4mBaeT OTCYTCTBME NOTEPU MHGOPMaLUM Npu HEOAHO-
KPaTHOM BbIKMOYEHUW/BKITIOYEHUN MUTAaHUS B NPOU3BOSIbHBIN MOMEHT BPEMEHMW BO BCEM AMa-
NnasoHe NUTAILLMX HANPSHKEHWN.

1.2.14. PernctpaTtop nMeeT BCTpOeHHbIN RS-232 n RS-485 nHtepdelic n ceperncHoe
nporpammHoe obecneuexme (MO) ans MK.

1.2.15. HopMarnbHble yCrnoBust aKcnnyaTauum:

- TeMnepartypa okpyXatowlero sosgyxa, °C 25+ 10;

- OTHOCUTerbHas BNaXxHOCTb Bo3ayxa, % ot 30 go 80;

- aTMocdepHoe aasneHune, klla (MM pT. CT.) ot 84 no 106,7 (o1 630 oo 800)
Pabouve ycnosusi akcnnyaTauum:

- TemnepaTypa oKpyxatLiero Bo3gyxa, oC: ot 0 go nntoc 50;

- OTHOCUTENbHas BNaXHOCTb Bo3ayxa, % no 80;

- aTMocdepHoe aaeneHue, klMla (Mm pT. CT.) ot 84 oo 106,7 (o1 630 go 800)

1.2.17. Peructpatop cooTtBeTcTByeT rpynne ucnonHeHuss P1 no FOCT P 52931-
2008.

1.2.18. PernuctpaTtop yCTOWYMB K BO3OEWACTBUIO OTHOCMTENbLHOWM BNAXXHOCTU OKpYXKa-
towero Bo3gyxa Ao 80 % npu TemnepaType + 25 °C 6e3 koHgeHcaummn Bnaru.

1.2.19. Mo cTeneHu 3awmTbl OT BO3AENCTBUS MbINMU U BOAblI PETUCTPATOP COOTBET-
CTBYET UCMONHEHUIO: C PPOHTANbHON CTOPOHbI IP54, ¢ 3agHei IP20 no TOCT 14254.

1.2.20. Peructpatop yCTOMYMB K BO3OENCTBMIO BUOpaLUMM COOTBETCTBYIOLLEN rpynne
N2 no MOCT 52931.
12
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1.2.21. PernctpaTop B TpaHCNOPTHOW Tape BblAepXnBaeT BO3AENCTBUE:
- TEMMepaTypbl OKpyXXatoLLern cpeabl 0T MMHYC 25 o nntoc 50 °C;
- OTHOCUTENbHOM BriaXXHOCTH Bo3ayxa (95 + 3) % npw TemnepaType nntoc 35°C;

- Bubpauwum no rpynne F3 FOCT P 52931-2008.

1.2.22 MabaputHble pasmepbl peructpatopa COOTBETCTBYIOT pa3mepam, npuBeneH-

HbIM B NpURoXeHun A.
1.2.23. Macca peructpartopa: He 6onee 2,5 kr.
1.2.24. CpepgHsst HapaboTka Ha oTka3 — He meHee 40000 u.
1.2.25. CpefHunii cpok cnyx0bbl - He MeHee 10 ner.

1.3 CocTaB usgenus

1.3.1 CocTaB usgenus JomKeH cooTBeTCTBOBaThb Tabnuue 1.9.
Tabnuua 1.9

HanmeHoBaHue

KonuyectBo

Peructpatop

1 wWwr.

Pasbembl (OTBETHbIE YaCTU) ANst NOAKTHOYEHNS BHELLHUX Lenemn K peru-
cTpaTtopy

1 komnnekT

TepMopaTtymk Ons onpepeneHns TemnepaTtypbl «XOMOAHOro crasi»
Tepmonap (Kpome ucnonHeHus -0-16)

1 Wwr.

ApanTtep anga nogknoyenHua Tepmonap ATI/ AT

Mo KONMMYecTBY B
3akase (onuwms)

Kabenb ansa nogknioyeHns K Komnblotepy Yyepes RS-232

1 Wr.

Habop gns wmtoBoro kpennexHus npubopa 1 komnn.
CepBucHoe nporpammMHoe obecnevenuve ans MK (CD-guck) 1 Wwr.
[Macnopt 1 3K3.
PykoBOACTBO NO akcnyaTaumu 1 3kK3.

KapT-pugep v kapta namsatu

1 komnn. (onuus)

KoneepTop Ethernet B RS-232/RS-485

1wT. (onums)

13
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1.4 YcTtponcTBo M paboTa

1.4.1 PernctpaTop BbINOSIHEH B LUMTOBOM UCNOSHEHUKW. Ha nepeaHen naHenu npwu-
6opa pacnonoXeHsbi:

- XXUOKOKpUCTaNNMyecknii anucnnen, npegHasHavyeHHbIn Anst oTobpaxeHns 3HayYeHun
n3MepsieMbIX BEMWYMH, PEXUMOB paboThbl 1 T.4;

- KnaBsmaTtypa, C NOMOLLbIO KOTOPOW BblbupaloTca pexumbl paboTel npubopa v BBO-
OATCA 3HAaYeHWs1 yCTaHaBNMBaeMbIX NapameTpoB.

- pasbem ansg MMC/SD — kapTouku (ganee no tekcty — MMC-kapTa);

1.4.2 Ha 3agHen naHemnu pacnosioXeHbl pasbeMbl aHaNOroBbIX Y ANCKPETHBIX BXO-
[0B, IUCKPETHbIX BbIXOAOB, pasbeM Ans nogknoveHus kK 220 B, pa3bembl AN CBSA3U C KOM-
netoTepoM RS-232 n RS-485, gaTunk TeMnepaTtypbl «XONOAHOro» crnasi.

1.5 MapkupoBka n nnombupoBaHue

1.5.1 MapkupoBka pernctpartopa HaHeceHa Ha 3agHew naHenu npubopa 1 CoOaePXuT
cnepyoLLyo nHhopmMaumio:
- HAUMEHOBaHMWE;
- 3HaK yTBepxaeHus Tuna cpencts uameperui no MNP 50.2.009;
- yCroBHOe 0603Ha4YeHne perncTparTopa;
- NOPSAKOBbLIA HOMEpP MO CUCTEME HyMepaLmu NpeanpusTUA-u3roToBUTENS;
- AaTa U3roToBrieHus (roa n mecsu).

1.5.2 Ha notpebuTenbckyto Tapy permcrpaTopa HakneeHa aTukeTka, coaepxallas:
- TOBapHbIV 3HaK UM HAMMEHOBaHWe NpeanpuaTUS-U3rotToBuTens;
- HaMMeHOoBaHue;
- AaTa Bbinycka (rog v mecsiu).

1.5.3 Ha tpaHcnopTHoi Tape B cootBeTcTBMM ¢ TOCT 14192 HaHeceHbl OCHOBHbIE,
OONOMHUTENbHbIE MHOPMALMOHHBIE HAANUCKM U MAHUMYNSALMOHHBIE 3HAKW, COOTBETCTBYIO-
wme obosHaveHnam: "OcTopoxHo - xpynkoe!", "bepeyb ot Brnarn" n "Bepx".

1.5.4 Pernctpatop onnoMoupoBaH Ha NpeanpusTum — u3rotoBuTene.

1.6 YnakoBka

1.6.1 YnakoBka peructpatopa obecneymBaeT €ro COXPaHHOCTb MPU XpaHEHUWU U
TPaHCMNOPTUPOBAHUN.

1.6.2 KoHcepBauumsa obecnevmBaeTcs NOMELLEHMEM perncTpaTopa B Yexon U3 nonu-
3TUNEHOBOW NIEHKMN.

1.6.3 Peructpatop B 4exrie yrnoxeH B NoTpebuTensCckyto Tapy — KOPOOKy M3 KapToHa
no FOCT 7933 unu rodppupoBaHHoro kaptoHa no NOCT 7376.

BmecTte ¢ pernctpatopom B KOPOOKY yrnoxeHa TeXHUYeckas LOKyMeHTauus. TexHu-
yeckas AOKyMeHTauums BrioXeHa B yexon u3 nonuatuneHoson nneHkn FOCT 10354 wnu apy-
roro BOAOHENPOHMLaeMoro Matepmana.

1.6.4 CTbikun KnanaHoB KapTOHHOWM KOPOOKM 3aKreeHbl KNenkon neHTon. Ha kopobke
HakneeHa 3TMKeTKa yka3aHHas n. 1.4.2.

1.6.5 Pernctpartopbl B NOTpeOMTENBCKON Tape MOryT ObiTb yNOXEHblI B TPAHCMOPT-
Hyto Tapy - Awmkn Tuna Il — 1 v Il -2 no FOCT 5959.

Mpu TpaHcnopTupoBaHun B panioHbl KpanHero CeBepa 1 TpygHOAOCTYMHbIE paMOHbI
perucTpaTopbl LOMKHBLI ObITb ynakoBaHbl B swmku no FTOCT 2991.

14



3064.000 PO

2 MNCNOJIb3OBAHME MO HASHAYEHUIO

2.1 NoproToBKa perucTpaTopa K UCMosib30BaHUI0

2.1.1 Mepbl 6e3onacHoCcTH

K pabotam no akcnnyatauum, noeepke 1 obCryXnBaHWUIO permctpatopa AonyckatT-
cA nuua, nMeroLme HeobXxoanMyto KBanuunkaumio, N3yunBLLNE KOMMIEKT SKCMTyaTaLnoHHbIX
[OKYMEHTOB W NpOLUEeALLIMe UHCTPYKTaX Mo TexHuke 6esonacHocTy.

Pernctpatop cootBetcTtByeT TpeboBaHuam no 6GesonacHoctn no FOCT P 52931-
2008.

3anpeluaeTcs aKcnfyataums perucrpartopa npu OTCYTCTBUM 3a3eMIieHus kopryca
npubopa.

He ponyckaetcs akcnnyataumsi Peructpatopa nog BO3AeWCTBUMEM raso- 1 napoob-
pasHbIX arpeccuBHbIX cpef (LLenoyen, KUCNOT U Mp.) U MPOAYKTOB UX KOHAEHCAaLMK, Bbi3blBa-
IOLLIX KOPPO3MI0 UCMONb3yeMbliX B Mpubope maTepnanos.

Mo ypoBHio anekTpobe3onacHOCTH perncTpatop cooTseTcTByeT TpebosaHusm FOCT
P 52319-2005 npu cTeneHn 3arpsi3HEHHOCTN 2 NO KaTteropun namepenui Il ana nameputens-
HbIX Lenen.

B cnyyae HapylleHnsa npasun aKcnnyaTauum permctpaTopa, yCTaHOBMEHHbIX B AaH-
HOM pPYKOBOACTBE, MOXET yXyALlaTbCs 3awmTa, NpMMeHeHHasa B JaHHOM permcTpaTope.

2.1.2 MNogroToBka k paboTte

BHUMaTenbHO M3yynTb PYKOBOACTBO NO 3KCNyaTauuu.

M3Bneyb permcTpatop u3 TpaHCMOPTHOWM Tapbl. [1poBepnTb KOMMMAEKTHOCTbL U ybe-
ONTbCA B OTCYTCTBMWM BHELUHWX MoBpexaeHni. B xonogHoe Bpems roga pernctpaTtop Heob-
XOOMMO BblAepXaTb B HOPMarbHbIX KNMMaTU4ECKNX YCIIOBUSX HE MEHEee TPex Yacos.

2.1.3 YcraHoBUTL permctpaTtop Ha pabodem mecte, obecneumB ynobctBo paboThl
(Heobxogumble AaHHbIE ANs YCTAHOBKM peructpaTtopa B LWMT CM. B npunoxeHun A). Mpu aTom
OOMXKHbI cobniogaTees cneayowme TpeboBaHnsa:

- cpefa, OKpyxalLasi peructpartop, He AOMMKHa coaepXaTb MpuMecen, Bbi3blBalo-
LLMX KOPPO3WIO ero AeTanen;

- perucTpaTtop He AOSMKeH NoaBepraTbCs BO3AEWCTBMIO TENMOBbIX MOTOKOB BO3A4yxa

MoaknioyeHe peructpaTopa K YCTPOWCTBY 3a3eMileHUs] OCYLLECTBMSEeTCA yepes

BVHT 3aLUMTHOrO 3a3eMreHus , pPacnonoxeHHbIV Ha Kopnyce npubopa.

CoeauHuTb permctpaTop C CETbH MUTaHUS B COOTBETCTBMM CO CXEMOW, NPUBELEH-
HoW Ha pucyHke B.9 npunoxeHus B.

MoakntoyeHne BHELIHMX YCTPOWUCTB OCYLLECTBISIETCA B COOTBETCTBMM CO CXEMaMU,
npuBeaeHHbIMU B NpunoxeHun B.

MpumeyaHue - lNogknioYeHUs OCYLLECTBNATb TOMbKO C MOMOLLBK pasbemMoB U3
KOMMMeKTaumm permcTpaTopa nposogamu ¢ ceveHnem go 1,5 MM,

2.1.4 VimeeTcs 3awuTa OT paspsiga ctaTMYecKoro noTeHumana, ckannusatollerocs
Ha Terne 4yenoBeka, a Takke 3alimMTa OT Neperpyskn No TOKOBOMY BXOAY.

Mpu akcnnyaTtaumm peructpatopa gonyckaeTcs Hanuuue "ouTbix" nukcenen Ha auc-
nnee npubopa:

- MOCTOSAHHO HEropsALMX NUKcenemn He bonee 5;
- MOCTOSIHHO FOPSALLMX MUKCENewn He bonee 2;
- oOLlee konuyecTBo "ouUTbIX" Nukcenen He bonee 5.
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2.2 UHTephenc nonb3oBaTtens

Pernctpatop nmeet crnegyoLime pexumsl paboTbi:

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

e [IpocmoOTp apxvBa usMepeHuin. Apxve U3MeEpPeHUIn perncTpaTtopa otobpaxaeTtcs B
BMAE CMUCKa 3anucaHHbIX NEeHT C yka3aHueM AaTbl Havana u koHua sanucu. Mivie-
€TCHA BO3MOXHOCTb NpocMoTpa Mnoboi NeHTbl U3 apxuBea.
e [IpocMoOTp NeHThbl. B gaHHOM pexume nMpousBoAUTCS NPOCMOTP AaHHbIX U3 apxusa
n3MepeHun permctpartopa.
MpocMoTp XypHana cobbITuii pernctpaTopa.
lMpocmoTp oTyeTa No cymmartopam.

e KoHdurypmposaHve. B gaHHOM pexvme Npouv3BOAMTCHA HacTpowka uU3mepuTenb-
HbIX KaHanoB permcrpaTtopa, HacTpomnka oTobpakeHus MHOpMaLun U PexnMon
paboTbl peructpartopa.

OcHoBHoM pexum paboTbl peructparopa — pexum «3anucby. M3 atoro pexuma c no-
MOLLbIO KHOMOK pernctpatop nepeBoanTcs B Apyre pexumbl. locne BKMYeHUA nuTaHus
peructpaTop NepexoauT B pexum «3anucb» B TOM Cryyae, ecnv MmeeTtcs XoTd Obl oguH
CKOHPUryprpoBaHHbIV kaHan AN 0TOBpaXKeHns 1 yCTaHOBMEHO cucTemHoe Bpems. Ecnu Ta-
KOBbIX HET UMW He YCTaHOBMIEHO CUCTEMHOE BPEMS — PEerucTpaTop NepexoauT B pexum
«KoHduryprposaHue».

Pernctpatop umeet 10 byHKUMOHAMNbHBLIX KNaBuL, PacrofioXeHHbIX B ABa psga —
cnpaea u cHudy (CM. puc. 2.1). DyHKUMKN KNaBuLw oNpesensioTcs PeXnMoM, B KOTOPOM Haxo-
antea peructpatop. HasHaveHne kaxgown knaeuwy oTobpaxaeTcss Ha SKpaHe HanpoTuB CO-
OTBETCTBYIOLLEeN knasuwwu. [ina yBenuueHusi pasmepa paboyer obnactv B pexmme «3anucb»
MMeeTCs BO3MOXHOCTb CKPbITb nmognucy knasuw. [na aToro B pexume «3anucb» cnegyeT
HaxxaTb knaeuwy Bbixod. UTobbl nokasatb noanucy cnepyeT HaxaTb nobyto u3 10 knasuw
perucTpaTopa.

Ha nepepgHen naHenu perucrpatopa UMEeTCa CBETOAMOAOHBIN MHOMKATOP 3anucu Ha
kapTy MMC (cM. puc. 2.1, nos. 9). Takke MHOUKATOP aKTMBEH NPV BKITHOYEHWUN perncrparopa.
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PucyHok 2.1 UHTepdhenc pernctpatopa B pexxume nusmepeHusi
1. Tekywee Bpems n gaTa.
2. WHgvkatop COCTOSHWMSA MamAT XypHana cobbitun — % csobogHown namaTy ons
HenoATBEPKAEHHbLIX COObITUIA.

3. WHankaTop coCTOsiHMA aBapUMHOW CUrHanNu3aunm.

4. Wnpukatop TekyLlero pexuma paboTsl peryctpartopa.

5. Pabouee none.

6. ®yHKUMM NpaBoro psiaa PyHKLMOHANbHbIX KNaBuLL.

7.  ®PYHKUMM HWXKHEro psaa PYHKUMOHAMNBbHbIX KIaBuLL.

8. WHawnkaTop coctosiHua kapTel MMC.

9. WHawmkaTtop 3anvcu Ha kapTy MMC / nHgnkaTop BknoveHns npubopa.

Bo Bcex pexumax paboTbl permctpatopa Ha 3KkpaHe oToOpakaeTcsl creyrollas MH-
dopmaums:

o Tekywee Bpems n gata (cm. puc. 2.1, nos. 1).

e  MHgmkaTop COCTOSHUS NaMATK XypHana cobbituin (cm. puc. 2.1, nos. 2). Ha uH-
AukaTope oTobpaxkaeTcs KONMYeCcTBO CBOGOAHOM NamMATH ANs HEMOATBEPKAEH-
HbIX COObLITUIA B MPOLEHTax OT MaKCUMasbHOro pa3mepa XypHana cobbITun
(750). Ons Toro, 4To6bI 0OCBOGOANTL NAMATL, HYXXHO BOWTU B PEXMM NpOCMOTpa
XypHana cobbITuii u HaxaTb knasuwy lodmeepdums ece. B 3aBucumocT ot
YPOBHS 3aMONTHEHUS] KypHana MHANKaTop MMEeeT CrieayoLuii LiBET:
o 3eneHbln — ocTaTok cBOboAHOM NamaTh — bonee 25%.
o XXenTbIt — ocTaTok cBOBGOAHON NamATN — meHee 25%.
o KpacHbiln — octatok cBo6ogHom namsaT — meHee 10%.

e  MHAMKaTOp COCTOSIHUSI aBapUMHOW curHanusaumm (cm. puc. 2.1, nos. 3). uaum-
KaTop UMEET cneaymLne COCTOSHUS:
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o - — aBapuiHas CUrHanu3auusi He akTUBHa.
o ﬂ — aBapuiHas CMrHanusauusi akTuBHa.

e  UVHpgukaTtop Tekywero pexuma pabotel peructpaTtopa (cM. puc. 2.1, nos. 4). Ha
[aHHOM MHAOMKATOPE BbIBOOUTCS Ha3BaHWe TEKYLLEro pexuma u apyrasi oonon-
HUTENbHasa nHopmaums.

e Pabouee none (cm. puc. 2.1, nos. 5). B 3aBMcMMOCTM OT pexmuma paboTbl peru-
cTpaTopa Ha JaHHOM y4yacTke 3KpaHa oTobpaxaeTcs nHpopmaums 0 TEKYLLMX
UNn apXMBHbIX N3MEPEHNSIX U HACTPOIKax perucTpaTopa.

e ®yHKUMOHaNbLHOE 0603HaYeHue KnaBuL peructpaTopa (cMm. puc. 2.1, nos. 6, 7).

e UHgukatop coctosHus kapTel MMC (cm. puc. 2.1, nos. 8). B cnyyae ecnu B
pazbeme MMC/SD npucyTCTBYET KapTa, TO Ha nHauMkaTope otobpaxaeTcs 3e-
JeHbIM LUBeTOM Haanucb « MMC».

2.3 C60p AaHHbIX

PeructpaTtop ocyulectBnseT usMmepeHue (pukcaumio COCTOSHWS) criedytolwmx TUMNoB

KaHanos:

1. AnxanoroBbin BxoA4. [aHHbIN TMM BXOAHOrO KaHana BKIoYaeT B cebs Kak hmanyeckue Be-
nnunHbl (0o6o3HavaeTca «AB»), Tak U BUPTyarbHble CUTHAanbI (3Ha4YeHUe BblYMCNAETCA Ha
OCHOBE MaTeMaTU4YeCcKOro BblpaXeHusl, ICXOAHbIMU AaHHBIMU A1151 KOTOPOro, B CBOIO
ouvepefb, BbICTYNalT 3Ha4YeHUs (h3NYECKMX aHaNOroBbIX BX0A40B — 0003HavaeTcs
«MB»). JTioboW 13 aHanoroBbIX kKaHaNoOB MOXET ObITb CBOGOAHO NEepeKOH(UryprpoBaH
Ha crnepyoLme TUMbl USMEPEHNIA:

1.1. n3mepeHue curbl MOCTOAHHOMO TOKa;

1.2. n3mepeHue HanpsXeHNs MOCTOAHHOMO TOKa;

1.3. n3mepeHue ConpoTUBMEHUS MOCTOAHHOMY TOKY (C oyHKUMEN obHapyxeHusa obpbiBa
B Lenwn);

1.4. n3mepeHue curHanoB Tepmonap (C oTkoYaeMon yHKUMen obHapyxeHus obpbiBa
B Lienu 1 KoMMeHcaumen T.9.4.C. XonogHoro cnas);

1.5. n3mepeHue curHanoB TepmonpeobpasoBaTenein conpoTuBneHus (¢ dyHKumnen oob-
HapyxeHus obpbiBa B Lienw);

1.6. npeobpasoBaHune curHanoB NUPOMETPOB (C hyHKLMEN obHapyxeHnst oOpbiBa B Lie-
nm);

1.7. BblMMCMEHNE 3HAYEHNSI HA OCHOBE MaTeMaTUYECKOro BbIpaXKeHUst — PyHKUMN BENU-
YMH, N3MEePSEMbIX aHarnoroBbIM1 U QUCKPETHBIMY KaHanamu (CBepx 3Toro, Mmatema-
TUYeckme PyHKLMKU BblaeNeHbl Takke B OTAENbHbIV TUMN KaHana - MaTemMaTuyeckumn
Bxoz - MB);

1.8. cuuTblBaHME 3HAYEeHUS C YCTPOWMCTBA, MOAKNIOYEHHOro No LUMdpoBoMY UHTEPdENCY
RS-485 ¢ ncnonb3oBaHnem npotokona Modbus RTU (Tonbko Ans NCMONMHEHNS
MeTpaH-910-0-16).

2. [OvckpeTHbii BxoA (OB). JaHHbI TN KaHana MoxeT ObITb CKOH(PUIypMpOoBaH A11S CYUTbI-
BaHWs NOTEHUMaNbHbIX CUrHanoB (cM. puc. B.7) — o6o3HayeHue «Jlormyeckuiny; curHa-
OB TUMa «CyXOW KOHTaKT» (CM. puc. B.5) n «oTKpbITbIN kKonnekTop» (cM. puc. B.6) — 060-
3HayeHune «Penex». UmeeTcs dyHkunst nogaBneHuns apebesra anutensHocTbio Ao 30
MCeK.

3. Bebixoa Pene (P).

MuHMManbHbBIM MHTEPBaN onpoca A8 Bcex TUNoB kaHanos — 0,1 cek Ansa UCnonHeHns

MeTpaH-910-0-16, gna octanbHbix —0,2 cek.

MpenycmoTpeHa yHKUMA MacTabvpoBaHWUs M3MEPEHHONO CUrHana ¢ U3MeHSIEMOWN
nepenaTovHON XapakTepUCTUKON.
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[Ons npegoTBpalleHnst NOXHbIX cpabaTbiBaHUI CUrHanNU3auumM NpesycMoTpeHa yHK-
uMst OUNbTPaLUM U3MEPEHHbBIX 3HAYEHUI C MOMOLLIbIO MeaMaHHOro (hunbTpa.

2.4 XpaHeHue AaHHbIX

XpaHeHVe N3MepeHHbIX 3HAYEHUIN OCYLLECTBNSETCSH BO BHYTPEHHEWN SHeproHe3aBncu-
MOW namaATn peructpartopa. o aHanornm ¢ GymaxHbIMM peructpatopamu usMmepeHus obb-
€0UHEHb! B T.H. NIEHTY - NPOMEXYTOK BPEMEHU, B TEYEHNE KOTOPOro HenpepbIBHO Benach 3a-
nucb curHanos. JleHTa nMeeT BpeMs Havana v KoHua 3anucu curHanos. MuHumansHon eau-
HULEeNn, Hag KOTOPOWN Npou3BoasTcs Nobble onepaumu B permcrpatope, SBMnsieTcst He oTaenb-
HOe N3MepeHue, a fneHTa. YnopsaoyeHHas no BpEMEHU COBOKYMHOCTb NEHT obpasyeT apxvB
N3MEpEHUI permcTpaTopa, KOTOpbIi OOCTYNEH ANs MpocMoTpa B NobOM MOMEHT BpPEMEHW.
Mo mepe paboTkl pernctpaTopa apxvB U3MEPEHUI 3anonHaeTcs neHtamu. Konvyectso neHT
B apxmBe orpaHuydeHo 4000 wT. B cnyyae ecnv apxvmB U3MepeHUn NonHOCTbIO 3anosiHEH, nNu-
60 konuyectBO neHT npesbicuT 4000 wT., ByaeT aBTOMaTUYECKM yaaneHa camas crapas
neHta. Takum ob6pasom, apxvB U3MEPEHUI perncTpatopa BCeraa COAEPXKUT akTyarnbHY WH-
hopmMaumio 3a onpeaeneHHbIn NPOMEXYTOK BpemeHn. BenuuuHa atoro npomexyTka (rnybuHa
apxvBa M3MepeHuii) onpenenseTcsl MHTEHCUBHOCTBIO 3aMONHEHWUSI BHYTPEHHEW NaMATU peru-
cTpaTopa, KoTopasi, B CBOI oyepefb, onpeaensieTcs KONMYecTBOM aKTUBHbIX aHanoroBbIX
KaHanoB v nepuogom 3anucu (oT 0,2 cek oo 120 cek, 3agaeTcs ANS Kax[oro KaHana uHau-
BMAYyanbHo). MimeeTcss BO3MOXHOCTb M3MepsiTb curHan 6e3 3anucu B apxvB U3MEPEHUN, yBe-
nnyMB TEM camblM rMyoBuHy apxusa namepeHuin. [laHHble AUCKPETHbLIX BXOAOB U BbIXOAOB 3a-
nuceiBatoTes ¢ nepuogom 0,2 cek unum 1 cek. OueHo4vHas rmybuHa apxuea B CyTkax Ansl HEKO-
TOPbIX 3HAYEHUI Nepuoaa 3anncu npueegeHa B Tabnuue 2.1.

Tabnuua 2.1. MpumMepHas rnybrHa apxmea B CyTKax

nepvog WcnonHeHne
3anvicu nepuon (KONIMYECTBO 3aNMCbiBAEMbIX aHANOrOBbIX BXOA0B)
OBuP, | 38MOM 1 \erpan-010-4-8 | MetpaH-910-8-16 | MeTpan-910-12-16
AB, cek
CeK (4) (8) (8)
0,2 0,2 102 61 43
0,2 1 219 170 139
0,2 5 284 265 248
1 0,2 139 73 49
1 1 512 307 219
1 5 1098 854 699

[ns yBenuuyeHus rnyOGuHbl apxmBa U3MepeHnuin npegycMoTpeHa yHKums «3anmcb no
cobbiTuo». [na akTmBaumv gaHHoW yHKuMK cnepyeT B MeHo «ObLue HacTpOMKMy» yCcTaHo-
BUTb NapamMeTpy «3anuncb AaHHbIX» 3HadeHue «Io cobbituto». MNocne aToro perncrpaTop ne-
pexoauT B PEXUM OXuaaHust cobbiTus. B 3TOM pexvme NponsBOAMTCH U3MEPEHUE CUrHanoB,
OOHaKo He NMPOWM3BOAMTCH 3anMCb MX 3HAYEHMUI BO BHYTPEHHIO namsATb. [pn aTomM Ha uHAW-
KaTop TeKyLlero pexuma paboTel pernctpatopa (cMm. puc. 2.1, nos. 4) BbIBOAUTCSA coobLueHne
«MN3amepeHne (oxnpgaHve cobbitus)y. Takke cnegyeT yCTaHOBWUTL OeWCTBME «3anucby» Ans
Kakom nnbo ycTaBKM (OeCTBME MOXHO YCTAHOBUTb ANS aHanoroBbIX MW AUCKPETHbIX BXO-
0B, CYMMaTopoB, CHETYUKOB, pacnucaHus). Cnegyet OTMETUTb, YTO MOCKOSbKY 3anncb AaH-
HbIX B 9TOM pexume He BeAeTCs, TO MPOCMOTPETb apXnBHbIE AaHHbIE 3@ 3TOT NEPUOL HEBO3-
MOXHO.

[ins apxvmBa namepeHun npeaycMoTPEHbI crieayoLlue onepaumu:
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1. MpocMOTp AaHHbIX BbIOPAHHOW NEHTHI.

2. CoxpaHeHue BblbpaHHOM NeHTbl Ha kapTy MMC.

3. CuHXpoHM3aumnsa BCEro apxmea U3MepeHuin perncrtparopa ¢ nomoLubo kaptel MMC.

Cnepgytolume cobbITUA NPMBOAAT K HAYany 3anvMcu HOBOW NEHThI:

e BKIOYEHWE NUTaHWA perncTparopa;

® N3MeHeHue KoHdurypauum nioboro kaHana;

e OrpaHuyeHne Ha MakcUMaribHbI pa3mep NeHTbl — KOHUryprpyeTcs nonb3osaTte-
nem (ot 1 go 24 yacos);

® aKTMBM3aUUA CUrHanu3aumm, 4ns KOTopou yka3aHo AencTBume «3anmcby.

2.4.1 3anucb apxuBa usmepeHui Ha kapty MMC

PeructpaTtop nogaepxuBaeT 3anucb MHgoOpMaumMn Ha kapTtbl 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-
CTMMBbIX CTaHgapToB. KapTa gomkHa 6biTb NpeasapuTenbHO oThopmaTpoBaHa B hannosyro
cuctemy FAT (noppepxusaetca FAT12, FAT16 n FAT32).

Kaxpas neHta apxvmBa U3MeEpPEeHUN 3anucbiBaeTCs Ha KapTy B OTAENbHbIA dann ¢
pacwupeHrem «.910» B OTAENbHBIA KaTanor, MMs KOTOpPOro coBnaaaeT C 3aBOACKMM HOMe-
pom peructpatopa (Hanpumep «F:\00000125\000002D4.910», roe 125 — 3aBoackow HOMep
peructpaTtopa, «000002D4.910» — nms panna neHTbl, KOTOPOE YHUKANbHO ANS KaXOO0W neH-
Tbl pernctpatopa). Takum ob6pa3om, Ha OfHY KapTy MOXHO 3anucbiBaTb NEHTbl HECKOIBbKMX
peructpaTtopoB 6e3 B3anmHon nepesanucu. NpegycMoTpeHbl cneayowme pexvmMbl paboThbl
OaHHOW PyHKUMK:

e  CUHXpOHM3aLMs BCEro apxvMBa M3MepeHnin permcTpatopa ¢ nomouysto kaptsl MMC.
[aHHaa dyHKUMS NO3BONSAET CKOMUPOBATb BEChb apXMB U3MEPEHWUA perncTpartopa Ha
KapTy. pu MHOrokpaTHOM MWCNOMb30BaHUW AaHHOM (YHKLUUW Ha KapTy KOMMPYHTCS
TONbKO T€ AaHHble, KOTOPbIX eLe HEeT Ha KapTe. OTO CyLWeCTBEHHO COKpallaeT Bpems
CYHXPOHU3aLNN.

e  CoxpaHeHue BbIGpaHHOM NeHTbI Ha kapTy MMC.

B Tom cnyyae, ecnun TpebyeTcsa AaHHbIE TOMbKO 3a ONpeAerneHHbIN NPOMEXYTOK Bpeme-
HWN, B pexume «lpocMOTp apxvBa M3MEpeHWi» crneayeT BblOpaTb HYXHYK FNEHTY U
HaxaTb knasuwy CoxpaHums. Ha kapTy 6yfeT ckonvpoBaHa TONbKO BbiOpaHHas neHTa.

e  ABTOMAaTMYECKOE COXPAHEHUE apxvBa U3MepeHuii Ha kapty MMC.

B peructpaTtope npegycMOTpeHa BO3MOXHOCTb aBTOMATUYECKOrO COXPaHEHWs NEHT Ha
kapTy MMC nepepf yoaneHvem 13 BHYTPEHHEN NamsTu (B cnyyae, Koraa 3akaHunmBaeTcs
BHYTPEHHSIA NamaTb peructpaTopa). [Ans aktmeauum aton yHKkuumn kapta MMC gormkHa
ObITb NOCTOSIHHO BCTaBMNEHa B CINOT perucTpaTopa.

2.4.2 CUHXpOHM3aUUA apxuBa namepeHnm no RS-232/485

C NOMOLLbIO CEPBUCHONO MPOrpamMMHOro obecrneyeHnss MOXHO 3arpy3vTb apXuB uUsme-
PEHWI perMcTpaTopa Ha NepcoHarnbHbI KOMMbOTEP ANS AanbHenwen obpaboTkM unn apxu-
BMpoOBaHus. [na atoro crnegyeT ckoHdurypuposaTtb uHTepderic MK (cm. n. 2.12.7), ¢ nomo-
Wbto Kabens Noakn4YMTL PerncTpaTop K KOMMNbITEPY M 3anyCTUTb NMPOLECC CUHXPOHU3aUUn
B nporpamme ans MK. 3arpyxeHHble faHHbIE MOXHO B No6oe BpemMsi MPOCMOTPETb U pache-
yaTaTb Ha NpuHTepe.
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2.5 CurHanusauumsn

PyHKUMA cUrHanusaumn npegHasHaveHa Ans yBeAOMIEHUs nepcoHana O BO3HUKHO-
BEHWUW onpeaeneHHon cutyaumm (0bbIYHO — NpeBblilleHne 3a4aHHOIO YMCIIOBOTO 3HAYEHUS —
yCTaBKu) U yrpaBneHns peneriHbiMu BbIXOAaMM.

[ins BCex TMNoB aHanoroBbiX BXOAOB (B T.4. U MaTeMaTnyeckux - MB) npegycmMoTpeHb!
cnepylowme Tunbl CUrHanusaumn:

e CurHanusaumsa npesbllleHns BepxHero npedena (B n BB) aktneBusmpyetcs, ecnn nsme-
peHHOe 3HayeHue NpeBbllaeT 3a4aHHOe 3HaYeHNe YCTaBKy.

u3mepeHHoe
3Ha4yeHue,

rucTepesuc

3HaueHne

yCTaBku /
|

4
|
|
|

y
N
|
|
4{ yCTaBKa aKTUBHa Ii
|

I
|

BbINONHEHWE AeNCTBUI

| F 1

|| 33depxka } | 33AepXKKa
|

i

|_ BR/IIOYEHMA |_BbIk/ItOYEHNA
» T< ' T

Bper\z
e CurHanusaumsa npesbilieHns HwxHero npegena (H n HH) aktuBmanpyetcs, ecnu usme-
peHHoe 3HaYeHVe CTaHOBUTCS MEHbLUE 3a4aHHOro 3Ha4YeHNs YCTaBKu.

M3MepeHHoe rucTepesnc
\3HEHEH ne /v
3HaueHme \ A
v \_/ &
| |
|

— yCTaBKa aKTMBHa }7

} 5 BbIMNO. Aencteuin

b 1
} | 3aAepkka | | 3aAepxka

|_ BK/IOYEHUA |__| goikniouenma
| > T

Bpema
e CurHanusaumsa ckopocTu BospactaHus curHana (CB) aktmBmsmpyeTcs, €Crum CKOpOCTb
HapacTaHus curHana 3a 0,2 cek CTaHOBUTCS BbILLE 3a4aHHOW YCTaBKM.

n3mepeHHoe
A& 3nauenve

Be/MYUHA
n3meHeHuna
(BO3pacraHua)
curHana 3a
nepuopg,

nepvoa spemenn

o CwurHanmsauusa ckopoctu cnaga curHana (CC) aktmuBuaupyeTcsl, eCnu CKOpoCTb crnaga
curHana 3a 0,2 cek CTaHOBUTCS BbllLe 3a4aHHON.
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n3mepeHHoe
3HaYeHne

Be/INYMHA
uU3MeHeHunsa
(cnaga)
curHana sa
nepuos,

nepuoj BpemeHu

CwurHanusaums obpbiBa (O6pbIB) aKTUBM3NMPYETCS, €CNU B CUIHarNbLHOW Lenu obHapyxeH

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

o conpoTueneHue, Tepmonapsbl, TC n nupomeTpbl — B cnydae obHapyxeHus obpbisa B
uenn uaMmepeHusa curHana. [na Tepmonap dyHKuma onpegeneHus obpbiBa B LEnu
MOXeT ObITb OTKNtoYeHa (cM. n. 2.12.7).

o RS-485 — B cnyyae OTCYTCTBUSI CBSI3M C OnpaluvBaeMbIM YCTPOMNCTBOM (TanmayT npu-
ema HacTpauBaeTcs B n. 2.12.8) unn obpbiBa ceHcopa (nepegaeTcsa onpalumMBaembiM
YCTPOWCTBOM).

Ons guckpeTHbix BxoAoBs ([B) npegycmoTpeHbl cneaytowme Tunbl CUrHanMsaumm:

CuvrHanusauusi akTMBHOrO YpoBHA (B) akTvBuanpyeTcsa npu aKTMBHOM  JIOrMYEeCKOM
YPOBHe.

CurHanusaumsi HeakTuBHOro ypoBHsi (H) akTMBM3npyeTcs npu HEaKTMBHOM NOrMYeckoM
YPOBHe.

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

CwvrHanm3aumsa cmeHbl akTuBHoro ypoBHsi (B—H) aktuemanpyetcs Ha 0,2 cek. npu nepe-
XOA€ N3 aKTUBHOTO NIOrMYECKOro YPOBHA B HEAKTUBHbIN.

CurHanusaumsi cMeHbl ypoBHsa (H—B) aktnemnsnpyetca Ha 0,2 cek. npyn nsmeHeHuu noru-
YeCKOro ypoBHs BXoAa.

Ons CyMMaTOpOB npeayCMOTpeHbl cnegyrwne Tunbl CUrHannsaunn:
CurHanusaums npeBbllUEeHNA BEPXHEro npenena akTmuBu3npyeTcd, ecrnn 3Ha4yeHmne cymma-
TOpa/C‘-IET‘-WIKa npesblillaeT 3agaHHOE 3Ha4YeHne yCTaBKun.
CurHanusaums npeBbllUeHNA HUXXHEro npeaena aktTuBnM3npyeTca, ecnm 3HaveHmne cymma-
Topa/cquqMKa CTaHOBUTCA MeHblle 3aaHHOro 3Ha4eHus yCTaBku.

MpenycMoTpeHbl cneayioLe AencTBUS NPy BO3HUKHOBEHUW CUrHANM3aumm:
«CobbiTrey. MNpy akTMBM3aLMN CUrHANM3aLmMmn NPoOU3BOAUTCA perncTpaums dakra npe-
BbILLEHWS YCTaBKM B XypHarne cobbITuii (3anmceiBaeTcs TMN yCTaBKuW, kaHan, BpeMs cpa-
6aTbiBaHWA 1 3HAa4YeHUe curHana Bo BpeMs cpabaTbiBaHus).

«ABapus». [Mpu akTBM3aLMM CUTHANM3aLMM NPOU3BOANTCS BKITIOYEHME BM3YanbHOWM CUr-
Hanusauuun (MHOUKaTop aBapuiHON curHanu3aumm - cM. puc. 2.1, nos. 4) n pernctpaums
dhakTa npeBbILLEHNS YCTaBKU B XXypHare cobbiTuii (3annckiBaeTcst TUMN YCTaBKW, KaHar,
Bpemsa cpabaTtbiBaHUS 1 3HAYeHMe curHana Bo Bpems cpabaTbiBaHus)

«3anucby». MNMpu akTMBM3aLMU CUrHANM3aLMN HAYMHAETCS 3anucCb M3MEPEHHbIX 3HAYEHNUI
BO BHYTPEHHIOIO NamsiTe perucrpatopa 4o Tex nop, noka curHanusauusi nepectaHeT ObiTb
aKTMBHOW. MWHMManbHbIA Nepuoa 3anucu onpeaensieTcs napameTpom « Pasmep NeHTbI»
(cM. n. 2.12.7) Aaxxe B TOM Cnyyae, ecniv CurHanv3aums nepectaHeT ObiTb akTMBHON
paHblue. [laHHOe AeliCTBUE BbINOMHAETCA TOMbKO B TOM Criyvae, ecnv napameTpy «3a-
MUCb AAHHBIX» YCTaHOBMEHO 3Ha4YeHne «[10 cobbITUION.
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«AkTuBM3aums Bbixoga Pene» (Aktue. P). COOTBETCTBYIOLLMIA BBIXOA pene BkovaeTcs
npv aKTMBU3aLMK U BbIKIOYAEeTCs Npy AeakTMBU3aLmMmn curHanusauun. B cnyyae, ecnu
ans ogHoro BbixoAa Pene yka3aHo HeCKONMbKO curHanusauun, Pene 6yaeT BkroyYeHO npuy
aKTMBu3aumm nobon curHanuaaumm 1 BbiKNOYEHO Npu AeakTuBM3aumm nocrnegHen akTme-
HoW curHanusaumun. [laHHoe gencTeme umeeT NpuopuTeT Hag AencTeuem «BbikniounTb
Pene».

«Bkntouerue Bbixoga Pene» (Bkn. P). MNpu akTuBm3aummn curHanmaaumm npomcxogunt
BKIMOYEHMe COOTBETCTBYIOLLEro Bbixoaa Pene.

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

«AktnBunzaunst CM» (Aktmue CM). MNpu BO3HMKHOBEHMM ONpeaeneHHoro ycnoBms nponsBo-
ONTCA CYMMMPOBaHWE U3MEPEHHBIX 3HAYEHUI COOTBETCTBYHOLLIEIO aHanoroBoro Bxoaa no
Tex nop, Noka curHanusauusi nepectaHeT ObITb aKTUBHOW. B Tom criyyae, ecnu napameTp
cymmatopa «PaboTta» umeeT 3HauyeHne «MoCTOSAHHO», TO CyMMUPOBaHUE 3HA4YeHWI Mpo-
MCXOOUT HE3AaBMCUMO OT aKTUBHOCTW CUrHanm3aumm.

«Bkniouenne CM» (Bkn. CM). MNpu akTMBM3auUMn curHanusaumm nponsBoguTcs CyMMUPO-
BaHWE M3MEpPEHHbIX 3HAaYEHWUI COOTBETCTBYIOLLLErO aHanoroBoro Bxoga [0 TexX nop, noka
He BbINONHUTCSH AencTBue «BbikntoyeHne CMy.

«BblikntouyeHne CM» (Boikn. CM). MNpy akTMBM3auMM curHanusaumy npekpaliaeTcs Cym-
MUPOBaHNE N3MEPEHHbIX 3HAa4YEHWNIA COOTBETCTBYHOLLIErO aHaroroBoro Bxoaa.

«+ CM». MNpn akTMBU3aumMm curHanm3aumm nNpoOUCXOAUT yBENMYEHMEe 3HAYEHUA COOTBET-
CTBYIOLLIEro CymMmmaTopa Ha BENUYMHy, 3agaHHyto B none "lWar" ans atoro cymmaropa.

«- CM». MMpu akTnBu3aumMm curHanusaumm npoucxoouT YMeEHbLUEHUE 3HayYeHUs1 COOTBET-
CTBYIOLLIEro CymMmmaTopa Ha BENUYMHy, 3agaHHyto B none "lWar" ans atoro cymmaropa.
«Cbpoc CM» (Ycr. CM). Mpu akTMBM3auMu curHanusaumm npovcxoaut obHyneHue 3Ha-
YeHMs COOTBETCTBYHOLLErO CyMMaTopa.

«AktnBuzaumsi T» (Aktus. T). Npu akTMBU3aUUK cMrHanu3aumm Ha4nHaeTcst obpaTHbIN
oTCcYeT BpeMeHU TariMepa (M BbINONHEHUE 3a4aHHbIX AEACTBUI N0 OKOHYaHUN OTCHeTa)
[0 Tex nop, Noka curHanuaauums nepectaHeT ObITb akTMBHOW. B Tom cny4yae, ecnu napa-
meTp Tanmepa «loBTop» nmeeT 3HadyeHne «ABTO», TO NOCNE BbIMOMHEHNE 3a4aHHbIX
OEeViCTBMI HAaUYMHAETCH HOBbIV OTCYET BPEMEHMW.

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

«Bblikntouenne T» (Boikn. T). MNMpu akTMBM3aUMK cUrHanNM3aummn npekpaiiaeTcs o6paTHhbIn
OTCYET BPEMEHN Tanmepa, BKIOYEHHOro AencTenem «BkritoueHne Ty.

«Bkntouerune XKKW» (Bkn. XKKW). Mpn BO3HMKHOBEHWN ONpeaeneHHoro ycroBms Npov3Bo-
OUTCS BKINOYEHNE NOACBETKU XXUAKOKpUCTaNMyeckoro aucnnes. [ns BblknoyYeHus auc-
nnes cnegyeTt yCTaHOBUTL 3HavYeHne napametpa «BobikntodeHue XKKO» (cm. n. 2.12.7)

2.5.1 XypHan co6bITui perucrTparopa

XKypHan cobbiTuin permctpatopa npeacraBnsieT cobow konbLeBon apxuB Ha 750 co-

ObiTun. CobbiTna B XypHan [obaBnsioTcs aBToMaTMyecku npu cpabaTtbiBaHuM AencTBUs
«CobbITne» unun «Asapus».

MpocMOoTp XypHana cobbITui [OCTYNEH U3 PEXUMOB «3anucby», «[IpoCMOTP NEHTbI» 1

«MpocMOTp apxuBa U3MEPEHWUI» NMyTEM HaxkaTusi KHoMKu JKypHan. Y)KypHan BbIBOAWUTCS B BU-
[e Tabnuubl coBbITUIA B XPOHOMOMMYECcKoM nopsake (M. 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 cobbiTun peructpatopa

Tabnvua nmeeT criegytoLime nons:
1. MTO - noateepxaeHue cobbitns. OTobGpaxaeTcs COCToSHME:
M — cobbITWe NoaATBEPXKAEHO,
O — cobbITe He NoaATBEPXKAEHO.
MopsakoBbIi HOMep cobbITUsS B Tabnuue.
Tun — TMn cobbITHS.
McTouHMK — kaHan permctpartopa, SIBNSLWNACS UCTOYHMKOM COBbITUS.
Bpemsi — Bpemsi 1 gaTa akTuBM3aumMm coobITUS.
C6poc — Bpemsi 1 gaTa AeakTUBM3aumMm Unv NoaTBepKaeHus cobbiTus.
3HayeHne — 3Ha4YeHne curHana Bo BpeMsi akTMBu3aumm cobbiTus.
Ona obneryeHua noeHTMUKAUUM CoObITUI 3anNncy NOLCBEYMBAIOTCS Pa3Nny-
HbIM LIBETOM, B 3aBMCMMOCTU OT COCTOSIHUS COObITUSA:

1. CwuHun uBet — oTobpaaeTcs BoibpaHHOe cobbiThe.

2. Cepbilt UBeT — cobblTWE NoaTBEPXKAEHO onepaTopom. Mpu aTom B none «Copocy
BbIBOAWUTCS BPEMS U AaTa, koraa cobbiTne Obino NoaTBEPKAEHO UMK Koraa Co-
ObITe nepecTano GbITb aKTUBHBIM.

3. 3eneHblil UBET — cOObLITUE NepecTano GbiTb aKTUBHBLIM U HE NOATBEPXKAEHO one-
patopoMm. [Mpu aTom B none «CBpoc» BbIBOAUTCSA BPEMS U AaTa, korga cobbitve
nepectarno ObITb aKTUBHBIM

4. KpacHbIn uBeT — COObITUE aKTUBHO B JAHHBIA MOMEHT M HE MOOTBEPXKAEHO One-
paTopom.

[ocTynHbl criegytoume KomaHabi:

Noghkwbd

1. ‘ & ‘ ‘ aly ‘ ‘ + ‘ " ‘ % ‘— nepemeLleHne no cnucky cobbiTuii (BbIGOp co-
ObITus).

2. [lMoka3zamp — noka3 BbIOpaHHOro cobbiTsa Ha neHTe. PernctpaTop nepexoauT B
pexum «poCMOTp NMEHTLI», KYpCop yCTaHaBNMBaeTCA Ha BPeMs akTUBU3aLunm
cobbITuA. [ins Bo3BpaTta B pexum «[1pocMoTp XypHana» HaxmuTe KHonky XKyp-
Has. Nokas BbIGpaHHOro cobbITUS He BO3MOXEH B TOM Cryyae, ecnun CooTBeT-
CTBYIOLLIAA NIeHTa C JaHHbIMY YXXe yaarneHa u3 apxusa U3mepeHuit peructpaTopa,
UNW B AaHHBIN MOMEHT 3anuch AaHHbIX He Benach.

3. Apxue — Bxo[ B pexuM «[1pocMOoTp apxmBa U3MEPEHUIN».
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4. Modmeepdumb Bce — ycTaHOBKa COCTOSIHUSI «COBLITVE NOATBEPXKAEHO» AN
BCEX HEMOATBEPXXAEHHbIX COObITUI B cnucke. [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. BbIx0d — BO3BpaT B NpeablayLLinii pexum paboTbl peructpaTopa.

Ona 3anucu xypHana cobbiTuii criedyeT B pexume «[1pocMOTp XypHanma» HaxaTb
knasuwy CoxpaHums. XXypHan 6yaeT 3anvcaH Ha KapTy B OTAEMbHLIN ann ¢ pacumpeHn-
eM «evt» B OTAeNbHbIV KaTanor, UM KOTOpOro coBrnagaeT C 3aBOACKMM HOMEPOM permcrpa-
Topa (Hanpumep «F:\00000125\05240317.evty», rge 125 — 3aBoACKON HOMEpP perMcTparTopa;
05 — mecsy (man); 24 — geHb Mecaua; 03 — yacbl; 17 — MuHYThI). Takum obpasom, Ha OaHYy
KapTy MOXHO 3anucbiBaTb XypHalibl HECKOMbKUX perncTpatopos 6e3 B3anMHol nepesanmcm.

2.6 OononHuTtenbHble PYHKLUU

2.6.1 ®PyHkuma «Cymmartop»

®PyHkuma «CymmaTtop» npegHasHadeHa Ans KONMYeCTBEHHOro MOBPEMEHHOro yyeta
pasnuuHbiX BenuyuH. MmeeTca 4YeTbipe He3aBUCMMbIX KaHana cymmatopoB CM1-CM4.
Hactpoiika cymmaTopoB npousBogutcs B MeHi «KoHdurypmpoBaHve dyHkumm «Cymma-
Top»» (CM. n. 2.12.3).

PyHKLMOHANBHOCTbL CymMMaTopa npegycMaTpyBaeT BblYMCIIEHWE UTOTOBOTO 3HAYEHMUS
(cymmapHoro, cpegHero, MUHUMarbHOTO U MakCMarnbHOro 3Ha4YeHus — napameTp «PyHk-
LuMsi») B Te4EHMe Yaca, CyTOK U Mecsaua. VICTOYHMKOM 3HaYeHMn MOXET ABNATbCA ntobon aHa-
FIOroBbIV BXOA, UM MaTeMaTUYeCKoe BblpaxeHue.

OCHOBHbIE BapyaHTbl UCNOMb30BaHNSi CYMMaTOPOB:

1. WCTOYHMK 3HaYeHu He 3afdaH (napameTp «kaHany» BblOpPaHO 3HAYEHUE «HET»).
YnpaBneHne 3Ha4eHMEM CyMMaTopa OCYLLECTBMSETCS MO COObITUIO C MOMOLLbIO
penctBun «+CM», «-CM». Tlpu 9TOM 3HayeHne cymmaTtopa yBenuvyMBaeTcsi
(+CM) nnu ymeHbluaetcs (-CM) Ha BENUYMHY, yKa3aHHy0 B MapaMeTpe «Liary.

2. B kayecTBe NCTOYHMKA 3HAYEHMIN yKa3aH aHarnoroBbI BXOA (NapameTp «KaHam»).
BblucneHne 3HaveHus cymmartopa BbinonHseTcs ¢ nepyuogom 0,2 cek. Ans kop-
PEKTHOrO yyeTa eAvHWUL, U3MEPEHWS BXOOHOro CurHama npu pacyete UTOroBbIX
3HayeHu cnegyeT NpPaBUNbHO yKasaTb eAMHMLbI U3MEPEHNS BXOAHOIO curHana —
napameTp «eOuHULbI U3MEPEHUS BPEMEHWY.

CymmaTtop MMeeT fiBa pexmma paboTbl:

1. NOCTOSIHHO — CyMMAaTOp akTUBEH MOCTOSIHHO, UTOFOBOE 3HA4yeHue 3a Yac, CyTKu,
MeCSL, BbIYUCIISAETCS NOCTOSIHHO;

2.  no cobblTUIO — CyMMWPOBAHME W BbIYMUCIIEHWE UTOTOBbLIX 3HAYEHUI BbIMOMHAETCS
TONbKO MOCIe BbINOSNIHEHMS AerncTeus «BkntoueHne CM» nnm B nepnoa akTMBHO-
CTW yCTaBku ¢ genctenem «Aktneusaums CM».

YnpaBneHue cymmaTopaMmu NpoM3BOANTCS C MOMOLLbIO AEACTBUN, YKa3biBaeMbIX ANsi
yCTaBOK:
e «AxtmBmsaumsa CM». MNMpu akTMBM3aumMm cUrHanmsauumn nNpousBoANTCA CYyMMUPO-
BaHMWE W3MEPEHHbIX 3HAYEHUI COOTBETCTBYIOLLErNO aHarioroBoro Bxoga A0 TeX
nop, noka curHanusauus He nepecTtaHeT ObiTb akTMBHOW. B Tom crniyyae, ecnu
napameTp cymmatopa «PaboTta» nmeeT 3HayeHne «lOCTOAHHO», TO CyMMUPO-
BaHWe 3Ha4YeHui NPOUCXOAMT HE3ABUCUMO OT aKTUBHOCTM CUrHanM3aumu.
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«BkntoyeHne CMy. Mpu akTMBM3auumM curHanusaumm npon3BoaMTCS CyMMUMPOBa-
HME N3MEPEHHBIX 3HAaYEHWIN COOTBETCTBYHLLErO aHaNoroBoro Bxoda 4O TeX nop,
noka He BbINONHUTCA aenctene «BbikntoveHne CM».

«BbikntoueHne CM». MNpy akTUBM3aLMn CUrHanm3auum npexkpawiaeTcs CyMMUpo-
BaHWEe N3MepPEeHHbIX 3Ha4YEHWI COOTBETCTBYIOLLLENO aHaNoroBoro BXoaa.

«+CM», «-CM». YBenuueHne unu ymeHbLLEHNE 3HA4YEHUs CymMmmaTopa Ha 3agaH-
HbIA "LLar".

Onsa kaxpgoro cymMmMaTopa nMmeeTcqa BO3MOXKHOCTb 3aaTb YCTaBKU:

CurHanusauus npesblilLleHNA BEePXHEro npeaena aktmuBnu3npyeTca, ecrnin 3Have-
HMe cymMmMmaTopa npesbillaeT 3agaHHOe 3Ha4YeHne yCTaBKun.

CurHanusauus npesblleHNA HUXXHEro npeaena aktTuBMsnpyeTcd, ecinm 3Ha4vyeHne
cymMmmMaTopa CTaHOBUTCA MeHblLUe 3aaHHOro 3Ha4eHna yCTaBKun.

26.1.1 ®yHKuma «OTyeT»

PyHkuMa «OTHeT» npegHasHayeHa AN NOBPEMEHHOrO yyeTa 3HayeHun cyMMaTopoB
1 cyeTumnkoB. Pernctpatop popmupyeT crnegytoLime Buabl OTHETOB:

Tun oTyeTta KOJNIMYeCTBO XpaHUMOMU UHdopmaLmm,
npegbiaywme
no4acoBou 48 yacoB
OHEBHOM 7 CyTOK
MeCHAYHbIN 3 mecsdua

[MpocMoTp OT4YeTa MO cymMmaTopam AOCTYNeH U3 pexuma «3anucb» MyTeM Haxatus
kHonkn Om4em. OT4eT BbIBOAUTCA B Buae Tabnuubl 3Ha4EHWI B XPOHONOrMYECKOM MOpPsiAKe.
(cm. puc. 2.3).

Ot4er
[1aTa CM1 CM2 CM3 CM4
CMHEAHHE -
24 HHHLLE
FHa4eHHe 285406 +07 04075 287171e+10 1.23492e+07
04 260613 E14238 MA875 Je419.64 2200921
05 260613 E1401% 24125 ABERT.8 T892
06 260613 E14011 4126 AE224 42 TE1221
07 260613 E09295 R ET 4BE34.91 TTEESE @
09 26.06.13 AEO253 32125 JE290.12 214h0E
09 260613 HEOEL S 0875 JEFIEAT b
10 26.06.13 Baga09 H.OE25 943612 921806
11 26.06.13 B4EEY A0LEZE JE1E4.19 082049
12 26.06.13 B2gE0E 08125 JE908. 32 248415
13 260613 1803489 H.A25 1036819 5124097
15 20.06.13 E2HE25 2B7249
16 20.06.13 B335 2PPET .1
17 20.06.13 E4143E 2exa7 20 Cotpa
18 20.06.13 E44E5T 289313 HUTE
19 20.06.13 R4 36 NE427 A8 MMC
21 20.06.13 0487 E E2097 51
22 20.06.13 E22h02 1245005
23 20.06.13 E2RESY 1281473
oo 21.0g. 3| | E21478 124296 E[-] Beimon,

PucyHok 2.3 OT4eT No c4yeTYMKaM M cyMMaTopam

Tabnuua nmeeT cnegyoLwue nons:

1.
2.

JaTa — gata dmkcauum HakonnmeHHbIX 3Ha4YeHWn B OT4eTe.
CM — 3HayeHune cymmaTopa, HakonmneHHoe 3a UCTEKLINIA nepuog (4ac, CyTku, me-
cau).

[ocTynHbl cnegyowmne KomaHnabl:
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1. ‘ iy | | 1+ | | g |m| & |— nepemMeLleHue no Tabnuue 3Ha4yeHun.

2. CoxpaHumb MMC — coxpaHuTb oT4eT Ha MMC kapTy.

3. BbIx00d — Bo3BpaT B NpeablayLmin pexxum paboTsl permctpaTopa.

B peructpaTtope npegycmoTpeHa BO3MOXHOCTb 3anucu otdeta Ha MMC kapTy C ue-
Nblo ganbHeNWen pacneyaTky Ha NepcoHanbHOM KOMMbHTEPE C MOMOLLBH CEPBUCHOIO Npo-
rpaMMHoro obecnedeHusi peructpartopa. [ins 3anvcu otyeta cneayet B pexume «lpocmoTtp
oTyeTa» HaxaTb knasuwy CoxpaHumb MMC. OTueT GyaeT 3anncaH Ha KapTy B OTAENbHbIN
dann ¢ pacwmpeHnem «rpt» B OTAEMNbHbIA KaTanor, MMsi KOTOPOro COBMadaeT C 3aBOACKUM
HoMepoM peructpatopa (Hanpumep «F:\00000125\06121403.rpt», rae 125 — 3aBoACKON HO-
mMep peructpaTtopa; 06 — nocnegHue age undpsbl roga; 12 — mecsy (gekabpb); 14 — oeHb mMe-
caua; 03 — yac coxpaHeHus otyeTa). Takum obpasom, Ha OfHY KapTy MOXHO 3anucbiBaTb OT-
YeTbl HECKONBKNX permMcTpaTtopoB 6e3 B3aMmMHON nepesanucu.

2.6.2 ®yHKuma «Tanmep»

OyHKums «Tarimep» npegHasHadeHa Ans ynpasneHus paboTon permctpatopa B COOT-
BETCTBUW C 3apaHee 3aaHHON BpeMEHHOW nocrnefoBaTenbHOCTh. ViMeeTcs BoceMb Hesa-
BUCUMbIX KaHanoB TanMepoB 00603Ha4vaemblx T1-T8. HacTpoiika TarimepoB nponsBoauTcsl B
meHo «KoHduryprposaHue dyHkunmn « Tanmep» (cMm. n. 2.12.5).

Tarimep npou3BoanNT OOpaTHbIN OTCHET YKa3aHHOTO BPEMEHU U BbINOSIHEHME YETbIPEX
3a0aHHbIX OENCTBMI MpU OOCTUXEHUM HYNEeBOro 3HaveHuda. Mimeetca aea pexuma paboTbl
Tallmepa: OOWHOYHBIN U aBTOMAaTUYECKUA. YNpaBneHne Tanmepamu npousBoguTCH C MOMO-
b0 OEeNCTBUI, yKa3biBaeMbIX AN YCTaBOK:

o «AxTmBM3aums T». [pn BOZHUKHOBEHWMN ONPELENEHHOrO YCIOBUSA NPOM3BOANTCSA
obpaTHbIN OTCYET BpEMEHN Taimepa (1 BbINOMHeHWe 3agaHHbIX 4eWCTBUI) A0 TeX
nop, Noka CUrHanmM3auus He nepectaHeT ObITb akTMBHOW. B ToM cnyyae, ecnu na-
pameTp Tanmepa «[ToBTOp» UMEET 3HayeHne «ABTO», TO MOCNE BbINOMHEHNE 3a-
OaHHbIX JENCTBMI HAYUMHAETCS HOBbIA OTCYET BPEMEHM.

e «BknoyeHne T». MNpu BO3HNKHOBEHUW ONpedeneHHOro yCnoBms Npou3BoauTcs 06-
paTHbIN OTCYET BPEMEHW Tamepa (1 BbINOMHeHWe 3adaHHbIX OEVCTBUIA) A0 TeX
nop, Noka He BbINONHUTCA AencTeue «BobikntoueHne Tr». B Tom cnyyae, ecnu na-
pameTp Tanmepa «[ToBTOp» UMEET 3HayeHne «ABTO», TO MNOCNE BbINOMHEHME 3a-
OaHHbIX EWCTBUIA HAaYMHAETCH HOBbIA OTCYET BPEMEHU.

o «BbikntoueHune T». MNpu BO3HMKHOBEHNM ONPEAENEHHOr0 YCrNoBus nNpekpallaeTcs
obpaTHbIN OTCHET BpemMeHn Tanmepa (copoc Tanmepa).

Mcnonb3oBaHne TaiMepoB NO3BOMSET, HANPUMEP, 3anporpamMmMmnpoBaTh CIOXKHbIN an-
ropuTM OTpaboTkn aBapuiiHOW cMTyaumm (NocnegoBaTenNbHOCTL cpabaTbiBaHWS 3aLUWT) B CU-
cTemax NpoTUBOABaPUINHON 3alUMThl. Takke C MOMOLLbI TalMEPOB MOXHO OpraHM3oBaThb
NporpaMMHOE ynpaBneHne TEXHONOrM4YEeCKNM NpoLEeccoM.

2.6.3 BbluncneHue pacxopa

®DyHKUMS BblMUCIIEHUST pacxoa NpedHasHavyeHa Ans pacyeta MrHOBEHHOIO pacxopa
pasnunyHbix cped B cootBeTctBun ¢ TOCT 8.586.(1-5)-2005. NepedeHb cpen npvseneH B
Tabnuue 1.6.

MepeyeHb nogaepXnBaeMbIxX CyXXatoLLMX YCTPOWCTB:

e amadpparma (yrrnoBou cnocob otbopa aaBneHus);
anadparma (TpexpagmycHblin cnocod otbopa gaBnexHus);
anadparma (dpnaHuesbli cnocob otbopa aaBneHus);
conno NCA 1932;
3NMMNCHoe Cono;
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conno BeHTypuy;
Tpy6a BeHTypu ¢ nutot HeoGpaboTaHHOM BXOAHOW KOHUYECKOW YacTbio;
Tpyb6a BeHTypun ¢ 06paboTaHHON BXOLHON KOHNYECKOWN YacTbio;
Tpyb6a BeHTypu co cBapHO BXOOHOM KOHMYECKOW YacTbio N3 TMCTOBOW CTarnu.
ANropvTM BblMMCINIEHUS NpegycMaTpMBaEeT pacyeT CNeayoLLNX BENNYNH:
e  MacCCOBbI Pacxog;
e 0b6bemMHbIV pacxof B pabounx ycrnosusx;
e 00bEMHbI pacxod B CTaHAAPTHbIX YCMNOBUAX (TONMbKO ANS NPUPOAHOrO rasa u
BO34yxa).
KoHdumrypvpoBaHve BblYMCIIUTENSA pacxofa NPOU3BOAMTCH C MOMOLLLIO NPOrpaMmbl
koHdpurypuposaHua ans MK — RConfig. Heobxoaumble napameTpbl Ans pacdeta pacxopa

npveeneHsl B Tabnuuax 2.2 — 2.3.

Tabnuua 2.2 MapameTpbl U3MepeHUs

Namepsemas MapameTp Egn. nam. Onucanne
cpeda
Bce KaHan namepenus °C 3HayeHne TemnepaTypbl M3MepsieMon
Temneparypsbl cpeabl —t
KaHan namepenus Ma, AbcontoTHoe aaBneHue cpeabl — P
abCornioTHOro AaB- l\K/IT-la’
a
neHunsa cpeapbl ’
pen 6ap,
krc/om?,
Kkre/m?,
MM PT.CT.,
MM BOA.CT.
KaHnan namepeHus Ma, Mepenaa aaenexus Ha CY — AP
nepenaga aasrne- kMa,
HUS MMa,
Bap,
Kkrc/cm?,
Kkrc/m?,
MM PT.CT.,
MM BOZA.CT.
KaHan namepenus kr/m® MnoTHoCTb cpeapbl — p (M3MepeHne NnoT-
NIOTHOCTMN HOMEPOM) UNKN pacyeT Mo COOTBETCTBYIO-
wemy FOCT
HacblLLeHHbIN | % Kr/Kr CTeneHb CyxoCTW HaCbILLEHHOrO BOASIHOrO
nap napa
MpupoaHbIn | Pc Kkr/m° MNoTHOCTL rasa npu cTaH4apTHLIX YCNo-
ras Busax (293,15 K; 0,101325 MMa)
Xy % MonsipHasi gons guokcuaa yrnepoga
Xa % MonsapHaga gons asota
Pacuet koadhdbunum- MeTopg pacyeTa koadhuumeHTa cxmmae-
€HTa CXXMMaeMocTu mocTtn (YC GERG-91 moga., NX19 moga. no
FOCT 30319.2-97)
Bce £AP MMa OTceyka no nepenagy Aaernennsi. B Tom
cny4ae, ecnu AP<gpp, TO 3HaYEHMe pac-
X04a NPUHMMAETCS PaBHbIM HYIHO
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Namepsiemas MapameTp En. nam. OnwncaHne
cpeda

€q gm - Kr/cek, | OTcedka no pacxogy. B Tom cnyyae, ecnu
Kr/MWH, | paccuuTaHHOe 3HayeHue pacxoaa (<egq, TO
Kr/uac; |3HaveHue pacxoga NpUHMMaeTcs paBHbIM
Q\éx Qc- |Hynto
M°/cek,
MS/MVIH,
m3/uac.

Pacuet gm - Kr/cek, | PaccuntbiBaeMas BenuumMHa pacxoga
Kr/MUH, | (MaccoBbIi - Om, O6BEMHBIN - gy, 06bEM-
Kr/4ac; | Hbl B CTAHAAPTHLIX YCNOBUAX - (c)
Q\éx Oc -
M°/Cex,
MS/MI/IH,
m3/uac.

Tabnuua 2.3 MapameTpsl cy

atowero yctponctea (CY)

Tun CY MapameTp Eqn. Onucanve
N3M.
Bce da2o MM | OmameTp otBepcTusa CY npu t=20 °C

a”, a1”, ao” MocTosiHHbIE KO3hdULIMEHTI AN pacyeTa
TemnepaTypHoro koacduumeHTa nMHeNHoro
pacwupeHus CY

D2o MM | BHyTpeHHUIn guameTtp npsimoro yvactka AT
pacnonoxeHHoro nepeg CY, npu t=20 °C

ao, ai', ap' MocTosIHHbIE KO3PDULIMEHTLI ANS pacyeTa
TemnepaTypHoro koaduumeHTa NMHeRHOro
pacwwupexusa NT

Ru MM | SKBMBaNeHTHas LLEPOXOBATOCTb BHYTPEHHEN
noBepxHOCTU NpsAmMoro yyactka UT

Onadparma |ry MM | HayanbeHbIn paguyc 3akpyrneHus BXOAHOW

KpOMKM guadparmol

Ty roabl | MeXKOHTPONbHLIN MHTEPBAN paguyca BXoa-

HOW KpOMKM anadbparmel

2.7 PaboTa no pacnucaHuio

B pernctpatope npeaycMoTpeHa BO3MOXHOCTb YNpaBrieHnst pasinyHbiMU OYHKLMSMU
pervcTpaTtopa no pacnucaHuio. Pacnucanne npeacTasnseT coBoi cnmcok M3 12 HesaBucu-
MbIX 311IEMEHTOB — COBbITUI, NS KaXA0ro U3 KOTOPbIX 3a4aloTca creayloLve napameTpb:

e [epwuog nosTopa:

O O O O O

Bpems 3anycka (44:MMm).

exxevacHo,
eXXeOHeBHO,
exeHeaernbsHo,
eXXeMecsYHo,
exeroaHo.

MpoAoMKMTENBHOCTE aKTUBHOCTK COBBLITUA (Y44:MM). MuHMManbHas NpPoJoIXKM-
TenbHoCTb 1 MUHYTa, MakcumarnbHasa — 23 Yaca 59 MUHYT.
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[eHb Hegenu (ToNbKO AN exeHeaernbHbIX COObITUI).
[eHb MmecsiLa (TONbKO ANst eXEMECSYHBIX U €XXErogHbIX cobbITUR).
Mecsu (Tonbko Ans exerogHblX COObITUR).
Oenicteue 1 n Oencteue 2. MNpn cpabaTbiBaHNM CUrHaANn3aUmMm MOXHO BbiOpaTb
ABa penctsud u3 cnucka (MogpobHoe onncaxue cM. B n. 2.6.3).

MpumeyaHme: cobbiTne GyaeT akTMBMpOBaHO (OyayT BbINOMHEHbI 06a AeNCTBUSA) Tak-
e B TOM cryyae, ecrnv permctpatop 6bin BbIKIIOYEH B YKa3aHHOE B pacrnvcaHuv Bpems 3a-
nycka u ¢ MOMEHTa BKIOYEHNsT HE NPOLLNO HGonee yka3aHHOW NPOAOIKUTENBHOCTY COBbITUS.

2.7.1 Exeu4acHble cobObITus

[aHHbI TUN cOObLITMI NO3BONSIET BbINOMHATL AENCTBUS C MakCMMarbHON NPOAOITXN-
TENBHOCTLI0 59 MUHYT C NOBTOPOM KaxAbln yac. [Ans gaHHoro tmna cobbITuii ykasblBatOTCA
cnegyoLme napameTpbi:

e 3anyck — BpeMs 3anycka cobObITUS, Yac:MUH;

e [lpogomknTenbHOCTb — nepeasd uUMdpa COOTBETCTBYET KONMUYECTBY [AOMOSHU-

TenbHbIX NMOBTOPOB AAHHOIO COObLITUS, BTOpas — NPOAOIPKUTENBHOCTL COObITMSA B
MUHYTax (MUHMManbHas OOMNYCTMMas NMPOLOIPKUTENBHOCTb — 1 MWHYTa, Makcu-
ManbHas — 59 MUHyT).
Mpumep. CobbiTHE CKOHUIyprpoBaHO criefyoLwnm o6pasom:
1. TlosTop: yac
2. 3anyck: 08:30
3. lNpopomkutensHocTb: 06:40
4. [encteue 1: aktne P1
5. [Jencrtsue 2: HeT
CoObITe ByaeT akTUBHO B crieayioLlee BpeMmsi:
08:30 — 09:10 — cobbITne
09:30 — 10:10 — nosTop Ne1
10:30 — 11:10 — noBTOp Ne2
11:30 — 12:10 — nosTop Ne3
12:30 — 13:10 — nosTop Ne4
13:30 — 14:10 — nosTop Ne5
14:30 — 15:10 — noBTOp Ne6

NogahkrwdhpE

2.7.2 ExepgHeBHble cobbITUA

JaHHbIA TUN cOObITUI NO3BOMSAET BbINOMHATL AENCTBUSI C MAaKCUMarbHOW NPOAOIIKU-
TEeNbHOCTLIO 23 yaca 59 MUHYT C MOBTOPOM Kaxable CyTkU. [Ana OaHHOro Tuna coobITuiA yka-
3bIBalOTCA cneayioLlme napameTpbi:

e  3anyck — BpeMs 3anycka cobbITUs, Yac:MUH;

e [MpooomKUTENBHOCTb — NPOAOIKUTENBHOCTL CODLITUS B Yacax U MUHyTax (MUHU-

MarnbHas Jonyctumasi NpoAoImKUTENbHOCTb — 0 YacoB 1 MUHYTA).

Mpumep. Mpeanpusitue paboTaeT KPyrrnocyTo4uHO B 3 CMEHbI, NepBas CMEHa Ha4YMHa-
etca B 6:00. TpebyeTca BeCT! NOCMEHHbIN y4YeT pacxoda rasa B neun. Pacxop rasa nameps-
eTCH pacxoAoMepoM C yHUPMLUMPOBaHHbLIM TOKOBbIM BbixoaoM 4-20 mA (0-1000 MS/HaC), noa-
KMIOYEHHOMY K aHanoroBomy Bxoay peructpatopa AB1.

1. KoHcpurypuposaHune aHanorosoro sxoga AB1.

1.1. CwrHan: 20 mA

1.2. HIT: 0004,000 (MA)

1.3. BI1: 0020,000 (mA)
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1.4. Bblbopka: TekyLiee
1.5. Mepwoga: 0,2¢c
1.6. PyHKUMS: NUH
1.7. Ep.: m3/Mac
1.8. HIK: 000000,0 (M*/uyac)
1.9. BMK: 001000,0 (M*/uac)
1.10. Onucanwue: Pacxopn rasa B neymn Ne1
2. KoHdwurypuposaHue cymmatopos CM1, CM2, CM3 (oamHakoBas koHdurypaums
Ansi BCEX CYMMaTopoB)
2.1. Kanan: AB1
2.2. Pabota: no cobbiTuio
2.3. lMepwuoga: 1 cek
2.4. 3HaveHune: 000000,0
2.5. En. uam. m3
3. KoHdurypupoBaHue pacnucaHuns
3.1. CobbiTne Ne1 (yyeT pacxoga B nepByto cmeHy — ¢ 6:00 go 14:00)
3.1.1. MNMosTOp: A€Hb
3.1.2. 3anyck: 06:00
3.1.3. MpogomxuTensHocTb: 08:00
3.1.4. fevicteue 1: yct. CM1
3.1.5. Odewnctue 2: aktus 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. MNMpogomxuTensHocTb: 08:00
3.2.4. Oewcteune 1: yct. CM2
3.2.5. fewncteue 2: aktue CM2
3.3. CobbiTe Ne3 (y4eT pacxoa B TpeTbio cMeHy — ¢ 22:00 go 6:00)
3.3.1. lNoBTOp: AeHb
3.3.2. 3anyck: 22:00
3.3.3. NpogomxkutensHocTsb: 08:00
3.3.4. fewvictene 1: yct. CM3
3.3.5. Oewncteue 2: aktue CM3
Pernctpatop pomkeH pabotatb kpyrnocyto4Ho 6e3 nepepbiBoB. B aTom cnydyae ap-
XVMB U3MepeHun perncrtpatopa byaeT cogepxatb AeTanbHylo MHOpMaumIo No pacxoay rasa.
MouacoBon oTyeT BygeT cogepxaTb CyMMapHbI pacxon 3a nocrnegHve 48 yacos, AHEBHON
oTyeT ByneT copepxatb cyTouHbIl pacxog (CM1, CM2 n CM3 — pacxopn 3a nepByto, BTOPYIO
W TPETbIO CMEHbl COOTBETCTBEHHO).

2.7.3 EXxeHepenbHble cOObITUS

[aHHbI TMN coObITMI NO3BONSIET BbINOMHATL AEACTBUSE C MakCMMarbHOW NPOAOIXN-
TenbHOCTbIO 23 Yaca 59 MUHYT B onpedeneHHbIn AeHb Hegenu ¢ NOBTOPOM Kaxayto Hedento.
[ns gaHHoro Tuna cobbITUiA yka3biBaOTCS Crieayowmne napameTpb:

e  3anyck — BpeMs 3anycka cobbITusl, Yac:MUH;

e [1pogomKNTENBHOCTL — NPOAOIKUTENBHOCTL COObLITUS B Yacax U MUHYTax (MUHK-

ManbHas 4oMyCTUMas NpoAoIPKUTENBHOCTL — 0 YacoB 1 MuHyTa).

e [leHb — AeHb Hegenu.
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2.7.4 Exemecsi4yHble cOObITUA

[aHHbI TMN COOLITMI NO3BONSIET BLINOMHATL AEACTBUS C MAKCMManbHOW NPOOOIHKN-
TenbHOCTLIO 23 Yaca 59 MUHYT B onpeaeneHHbIn AeHb Mecsilia C MOBTOPOM Kaxbl MecsiL.
e 3anyck — BpeMs 3anycka coObITUSA, Yac:MUH;
e [1pogonmknTEenbLHOCTb — NPOAOIMKUTENBHOCTL COObLITUS B Yacax U MUHyTax (MUHK-
ManbHas JonycTumas npoaormkuTensHocTb — 0 YacoB 1 MuHyTa).
e [leHb — geHb Mecsua (ot 1 go 31).

2.7.5 ExerogHble cobbIiTuA

[aHHbI TMN COOLITMI NO3BONSIET BLINOSHATL AEACTBUSI C MAaKCMMarbHOM NPOAOIKN-
TenbHOCTbIO 23 Yaca 59 MUHYT B onpefeneHHbIn AeHb YKa3aHHOro Mecsla C NOBTOPOM KaX-
abl rog,.

e 3anyck — BpeMs 3anycka cobbITUS, Yac:MUH;

o [1pogomknTENbHOCTb — NPOAOIMKUTENBHOCTL COObLITUS B Yacax U MUHYTax (MUHK-

ManbHas 4onycTuMas nNpoaormkuTensHocTb — 0 yacoB 1 MuHyTa).
OeHb — neHb mecsaua (ot 1 go 31).
Mecsu — Homep mecsiua (o1 1 go 12).

2.8 OTo6paxkeHne nHcopmaLmMm Ha BHELLHEM Tabno

PernctpaTtop nogaepxuvsaet AybnupoBaHue nHdopMaumnm Ha BHELHeM nHdopMaLu-
OHHOM Tabno, NOAKMIOYEHHOM K HeMy no uHTepdency RS-232/485 v nopaepxusaownm cu-
cTemy komaHg koHTponnepa C-Power 5200, Hanpumep, Tabno "PybuH".

B 3aBucumMocTn oT pa3mepoB Tabno Ha Hero MOXHO BblBOAWTb OAHO MMM HECKOSbKO
3HaYeHU aHanoroBbIX/ANCKPETHLIX BXOAOB. TUM BbIBOAMMON MHOpMaUMK, BpEMS BbIBOAA,
pa3mep wpudTa 1 Npoune napameTpbl KOHPUIYPUPYIOTCSA NoMb3oBaTenem npu HacTPOViKe.

MpegycmoTpeHbl cneayoLme pexnmbl paboTbl permctpatopa ¢ Tabno:

1. OpuH perucTpaTop — ogHoO Tabno.

2. OpwviH permcTpaTop — HECKOSbKO Tabro.

2.8.1 Pexum «OgHo Tabno»

B paHHOM pexume perncrtpaTtop NOCTOAHHO BbIBOAMT Ha Tabno OO4HO MW HECKOMbKO
3HayeHuin. B cnyyae ecnu TpebyeTcst BbIBOAWUTL HA Tabrno NonepeMeHHO 3Ha4YeHUs1 HECKOrb-
KMX KaHanoB MOXHO HaCTPOUTb BpPEMsSl OTOOPaXeHMs1 KaX[4oro KaHana WHOAUBUAyarbHO.
Monb3oBaTenb 3aNoNHSIET CNUCOK OTOOpaXKaeMbIX BEMWUYMH CneayoLmMm obpa3om:

e [ONd Kaxaoro otobpaxaemoro 3HaYeHUsi Co3aaeTcs OTAerNbHas CTPOoKa B CMUCKE;

e  Kaxgasi CTpPOKa COAEPXWT yHMKamnbHbIM agpec Tabno, HasHa4YyeHHbIN nonb3oBare-

nem npv KoHUrypmpoBaHun Tabno;

e Kaxaasi CTpOKa UMeeT BPeMsi OTODpaxKeHMs.

PeructpaTtop nocnenoBatensHO oToOpaxaeT Kaxayt CTPOKY B cnucke Ha Tabno B Te-
YeHVe yKa3aHHOro BpemeHu (Mpu 3TOM camo 3HayeHne obHoBnseTcs kaxable 200 mcek, T.e.
KaXXabl LUKIT U3MEPEHUS).

Mprmep KoHGUrypaumm Ans nocrnefoBaTenbHOrO BbiBOAA Ha Tabno 3HavyeHunm Tpex
KaHanoB. Bpemsi 0TOGpakeHWs Kaxaoro aHayeHns — 5 umknoB namepenns (1 cekyHaa):

Ne | agpec Tabno BpeMsl BbiBOAa dopmaTHasi cTpoka
1 1 5 \OA\1%al
2 1 5 \OB\1%a2
3 1 5 \0C\1%a3

32



3064.000 PO
OTtobpaxeHue Ha Tabno:

- -

1 cek

2.8.2 Pexunm «Heckonbko Tabno»

B paHHOM pexume permctpaTop NOCTOAHHO OBHOBMRSET Ha Bcex Tabno 3apaHee
CKOHbUrypmpoBaHHble 3HayeHns. [Nonb3oBaTtenb 3anonHAeT CNCoK oTobpaXaeMbIX BENNYMH
crnegytoLmm obpasom:

e [ONd Kaxporo Tabno cosgaeTtca oTaenbHas (eQNHCTBEHHAsA) CTPOKa B CNINCKE;

®  Kaxaas CTpoKa COAEPXWUT YHUKanbHbIN agpec Tabno, HasHayeHHbIV nonb3oBaTe-

nem npv KOHUrypmposaHun Tabno;

e Bpems oTobpaxeHuss CTPOKM 3a4aHO HyneBblM (CTpoka oTobpakaeTcs Ha Tabno

NMOCTOSIHHO).

Pernctpatop npoussogut o6HoBneHne nHdopmaummn nocneaoBaTenbHoO Ha Bcex Tab-

10 B TeYeHWe oaHoro uukna namepenun (200 mcek).

Mpumep koHurypauum ansa 3-x Tabno ¢ agpecamn 1, 2 n 3:
Ne agpec Tabno BpeMs BblBOAA PopmaTtHas cTpoka
1 1 0 \OA\1%al
2 2 0 \OB\1%a2
3 3 0 \0C\1%a3
OTobpaxeHue Ha Tabno:
Tabno 1 Tabrno 2 Tabrno 3

2.8.3 ®dopmaTHasa cTpoka

WHdopmaums, otobpaxaemas Ha Tabno (TekcT, pasmep wpudTa 1 T.n.) onpeaens-
eTcs hopmaTHOM CTPOKOM BBOAUMOM nonb3oBaternem. PopmaTHas CTpoka COAEPXKUT NpPons-
BOJbHYIO MOCNea0BaTeNbHOCTb CeAYHLWMX CUMBOJIOB:

1. Uwudpbl n cumBonbl NAaTUHCKOrO andasunTa.

2. Ynpasnsiowue CTPOKWU. Ynpasnsiowasi CTpoka HaunHaetcs ¢ cumBona «\». Camu
ynpaBnsitoLLUMe CTPOKN Ha 3KpaH He BbIBOOSTCS, OHM MU1LWb yCTaHaBnueawT dopmat
oTobpaxeHuss NOCneayrLmMX CUMBOIOB, yKka3aHHbIX B CcTpoke. CnuCOK ynpaBsrsio-

LLNX CTPOK:

CTpoka Onuncanune

\n MepeBopa cTpoku. BeiBoa nocneayoLmnx CUMBOMOB C HOBON
CTPOKWN — OT NEBOro/npaBoro kpasi akpaHa B 3aBMCUMOCTM OT
BblpaBHMBaHWUS.

\0 Pasmep wpudrTa: 8

\1 Pasmep wpudra: 12

\2 Pa3mep wpudTa: 16

\3 Pasmep wpudTa: 24

\4 Pasmep wpudTa: 32

\\ BbiBog cumBona «\»
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3. [epemeHHble. MNepeMeHHble NpeaHa3HaveHbl Anst BbiBOAA 3HAYEHWI M3MepUTenb-
HbIX KaHanoB perucrpatopa. [lepemMeHHasi B CTPOKE HauyMHaeTcsl ¢ cumBona «%».
dopmaT ykasaHusi NepeMeHHON CneayoLmn:

Mo3nunsa 1 2 3 4 5 6
Cumson % - w .p channel index
Copepxa- cMmBoOnN CUMBOI «-» uucno CHMBOIT «.» U cvMmBoOn yncno
Hue «%» yncno
OnucaHne | npuaHak BblpaBHMBA- | KONUYECTBO KOnmn4yecTso ™n WHAEKC
nepemeH- HWe 3Hauve- oToGpaxae- oTOGpaXkaeMmbIx KaHana KaHana
HoM HVSA No Npa- | MbIX pa3psgoB | pas3psaoB nocne
BOMY Kpato 00 [ecsaTny- [EeCATUYHON 3a-
HOW 3anaTon nsaTomn
Hanuuve obsi3a- onuuoHanb- | OnuMOHanbHO OnuMoHarnsHo obs3a- obsi3a-
TenbHO HO TenbHo TenbHo

CvMBOMbI, KOQVPYHOLLME TUN KaHana B no3vuum 5:
Cumson Onucanve

«a» 3HayeHne AB/MB. Hymepaumsa kaHanoB nget nocrnenoBaTtensHo, B
nopsigke nx U3N4ecKoro pacrnonoXeHusa B permctpaTope.
3Ha4yeHue [1B
3HaveHne P
[ns BeiBOAa cumBona «%» B hopMaTHON CTPOKe cneayeT BBOANTb « % %o».
[Mpumepbl dopMaTHON CTPOKU:

«d»
«»

OTtobpaxeHne
CTtpoka Onwncanne
Ha Tabno
\01\1%al YcraHoBka pasmepa wpudrta — 8.
1 BbiBoa umndpbl «1»,
1 2 . 34 YcTaHoBka pasmepa wpudta — 12.

BbiBoa 3HaueHusi kaHana AB1 (konuyecTtso
pa3psaoB fo/nocne 3ansTol onpefensieTcs
HacTponko kaHana AB1).

\OA%.1al YcraHoBka pasmepa wpudrta — 8.

kPa\nB%.0a2 kPa BbiBoa cumBona «Ax.

BbiBog 3HaveHus kaHana AB1 (KonuuyecTso
paspsaoB nocrne 3ansaTou - 1).

BbiBoa cTpoku «kPax.

MepeBopa cTpoku B Ha4ano.

BbiBOA cumBona «By.

BbiBog 3HaueHust kaHana AB2 (KonuyecTso
pas3psigoB nocrie 3ansaTou - 0).

BbiBog cTpoku «kPay.

A 12.3 kPa

B 324 kPa

2.9 Pexxum «3anucb»

B naHHOM pexumMe perncTpatop npou3BoaMT OToOpaXkeHne n3mMepsieMblX CUrHarnoB Ha
akpaHe. [daHHble MoryT ObiTb OTOOpaXeHbl B TPEX OCHOBHbIX hOpMax BU3yarbHOro npeja-
CTaBNEHNs — TPEHA, LWKana, YACNoBble 3Ha4YeHusi 1 B Buae KoMOMHauum TpeHO+wkKana.
MepeknioyeHre Mexay TvnamMy OCyLLECTBSIETCA C NOMOLLbIO knasuwwn Bud. MNpepycmoTpe-
Ha CTpaHWYHas opraHM3auuns 3KpaHHbIX POpM MpeAcTaBMeHUs OAaHHbLIX (MakCUmarnbHoOe KO-
NMYecTBO CTpaHul — 4). MNepekniovyeHne Mexay CTpaHuuamn OCYLLECTBSETCA C MOMOLLbH
knaeuwmn CmpaHuya. MakcMmanbHOe KONMMYecTBO OTOOpaXaeMbiX KaHanoB Ha OAHOW CTpa-
Huue — 6.
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Ona yBenuyeHus nnowaguM oTobpaxeHns WHdOpMauuM npegycMoTpeHa BO3MOX-
HOCTb CKpbITMSA NaHenu yHKUMOHANbHbLIX KnasuLl. 1ns aToro B pexvMe «3anvcby Haxmute
knaBuwy Bbixod. [Ins nokasa naHenu AOCTaTOYHO HaxaTb NoOYyio KnasuLly.

120 1 HHH

0,2266 FEL s

CTRaHHLa 1, H
EZ

Eug

Oryer

PucyHok 2.4 Pexum «3anucb»

2.9.1 TpeHp

[aHHble oToOpaxatoTCcs Ha OOHOM ceTke rpadmka — No ocu abeumce — BpeMs, No ocu
opavHaT — 3HaveHve curHana. [pegycmoTpeHa BepTUKanbHas U ropusoHTanbHas opueHTa-
uma TpeHgoB. MacwTtab BpeMeHHOM Ocu 3ajaeTcs B HacTpowkax (cMm. n. 2.12.7, napameTtp
«mactab neHTbI»).

[aHHble aHanoroBbIX KaHanoB NPeAcTaBneHbl B BUAe NUHWNA, oTobpaxatoLwmx dhopmy
curHana, Kaxgelin kaHan — B cBoem Macwtabe. MacwTab otobpaxeHus curHana 3agaeTcs B
HacTporikax MHAMBUAYanbHO ANS Kaxaoro kaHana (cm. n. 2.12.5, napametpel HIMNO n BIMO). B
cnyyae, ecnv Ha kakom nubo yyacTke TpeHaa 3HadeHue MpeBblaeT 3afdaHHylo Ans 3TOro
KaHana ycTaBKy, TO AN MPUBNEYeHNs BHUMaHNs AaHHbIA Y4acToK TpeHaa obo3HavaeTcs Mu-
raHuem.

HaHHble anckpeTHbix Bxodos ([B) u BbixogoB pene (P) npeacrtaeneHsl B Buae Bpe-
MEHHBIX NIMHWIA aKTUBHOMO COCTOSIHWS Ha OTAENbHOM TpeHAe BHU3Y akpaHa. AKTMBHOE COCTO-
AiHVWe (pene 3aMKHYTO WM BbICOKMIA NOTMYECKUA YpOBEHb) NHWUA TpeHda oTobpaxkaeTcs B
BMAE LUIMPOKOM NOSOCkl COOTBETCTBYIOLLErO LBeTa. [Ins HeakTMBHOro COCTOsIHWSA (pene pa3o-
MKHYTO MINWN HWU3KWUIA NOTMYECKNA YPOBEHb) NMMHUSA TpeHaa oTobpaxaeTcs B BUAE Y3KOW Moro-
cbl. [lononHnTenbHO, oTobpaxatoTcs TekyLune 3HaveHns curHanos B LMposom Buge.
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fil=H]
pene

PucyHok 2.5 Pexum oto6paxeHus «TpeHa»

2.9.2 LWkana

[aHHble oTOOpaXkaloTCA Ha WHAMBMAOYANbHOW LUKane ANA KaxOgoro kaHana (TOnbKo
[aHHble aHarnoroBbiX BXo4oB). [JoNOMHUTENBHO 0TOGPaXaloTCA TEKYLLUME 3HAYEHUS] CUTHArOoB
B LUMdpoBOM Buge. Ha kaxgon Lkane otobpaxatoTcs OTHOCUTENbHBIE YPOBHW YCTaBOK B BU-
e TpeyronbHbIX MEeTOK OfnpeaeneHHoro ugeTa:

= CE

F (kpacHbI) — ycTaB-
ka Tuna «BB»,

F (cvHuin) — ycTaBka
TMna «By»,

[ (cvHuin) — ycTaBka
TMna «Hy,

[ (kpacHbI) — ycTaB-
ka Tmna «HH».

AE
1z

30,75

25,000

PucyHok 2.6 Pexxum oto6paxeHus «lkana»

2.9.3 TpeHa+lWkana

[aHHbI pexnm oTobpaxeHus sBnseTcs komouHaumen pexuma «TpeHa» n «llkana»
Ha 0OQHOM 3KpaHe.
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AB3

41,0000
14,0000

oo
10,0000
0,0000

41,0000
4,0000

o
=

AE+ 0,9612 M -0,2760 MEZ
PucyHok 2.7 Pexxum otobpaxeHus «TpeHg+llkana»

2.9.4 Yucnosble 3Ha4YeHUus

OTobpaxaeTcs TekylLlee 3HayeHMe CurHana ang Kaxaoro kaHana, MMs KaHana, egu-
HULbI U3MEPEHWNSI, TUM BbIOOPKU 1 NEpPUO 3anvcK a Takke MHOUKATOPbl COCTOSIHWS YCTaBOK
Ha JaHHOM KaHane (akTMBHas ycTtaBka oTobpaxkaeTtcs 6enbiM WpudTom Ha YepHOM doHe). B
cryyae, ecnu 3HayeHwe BXOAHOrO CWUrHamna npeBblliaeT [OonycTMMoe, BMECTO LMdpPOBOro
3HaYeHus1 BbiBoaMTCS coobLueHne «Meperpyskar. MNpu oBHapyxeHUn obpbiBa B Lenu usme-
peHusi curHana (Tonbko Ansi curHanos Tepmonapskl 1 TC) BeiBoanTcst coobuieHne «ObpbIBy.

1

AMHCE

GTEaHHLE 1, MacwTah 1 &
Tek, 0,2: 888 Tk Tek, 0,2c

= HH EE E H HH
4_/ﬂ.awmc: O.3BNeHHA M JagpMxEa M

1 — Tun BbIGOPKHK, Neprog
s— 30,76 191.8 BLIGOPKM;

2 — HOMep KaHana,
AE3, °C Tek, 0,2:F .
EE E H HH B eaNHWLbI U3MEPEHUS;

ardue Ternepatupel M (T flatduk TeMneparypel M2 (TC) 3 — MHOMKATOP COCTOAHUSA

yCTaBKM
150.¢ SR
: ! TAEE 4 — onvicaHVe KaHana;

5 — Tekywee 3HayeHuve.
[aT4HE TEMNEpaTyPE yw

0,986 24,125

PucyHok 2.8 Pexum oto6paxeHusa «4ucna»

2.10 Pexxum «lpocMoTp apxmBa nsmepeHumn»

Ans npocMoTpa COAepPXXKMMOro apxuBa perncTpaTopa, HaxoAsch B pexvume «3anucby,
HaXkMuTe knasuwy Apxue. ApXvB BbIBOAUTCS B BuAe Tabnuubl C KypcopoM Ass BeiGopa NeH-
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Tbl (CM. puc. 2.9). Tabnuua nmeeT crefyiolme nons: NOpsAKOBbIA HOMEP NEHThI B Tabnuue,
BpeMsl Hayana 3anucu NeHTbl, BpeMsl OKOHYaHUsA 3anucuy neHTbl. NocneaHel cTpokoi Bceraa
BbIBOAUTCA TEKyLLAs NeHTa.
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PucyHok 2.9 NMpocmoTp apxuBa uamepeHun

,D,OCTyI'IHbI cnegywuime KomaHabl:

1.
2.

3.

Cmp. eeepx, Cmp. eHu3, Beepx, BHU3 — BbIOOp NEHTHI;

XypHan — npocmoTp >xypHana cobbiTuin. [lpyn 3TOM pernctpatop nepexogvT B
pexum «[1pocMOoTp xypHanay.

lMoka3zamb — NPOCMOTP AaHHbIX BbiGpaHHONM neHTbl. [pn aTom perucTtpaTop ne-
pexoanT B pexuM «1poCcMOoTp NEHTbI».

CoxpaHumb — coxpaHeHne BblIOpaHHOW NneHTbl Ha kapTy MMC. JleHTta 6yaeT co-
XpaHeHa B nogkaTarnor ¢ UMeHeM, COOTBETCTBYIOLLMM 3aBOACKOMY HOMEpPY peru-
cTpaTopa, U YHUKanbHbIM 4518 KaXA0MW NeHTbl MeHeM danna.

CuHxp. MMC — CVHXpOHM3auMs COOEPXKMMOro apxvBa perucrpatopa C KapTon
MMC. lNpwn aTom Ha kapTy MMC B nogkaTtanor ¢ UMeHeM, COOTBETCTBYHOLLUM 3a-
BOLCKOMY HOMepy peructpartopa, OyayT cKonMpoBaHbl OTCYTCTBYHOLLME NEHTLI U3
BHYTPEHHEN NamATn perncrparopa.

2.11 Pexxum «lpocMOTp NEHTbI»

B pgaHHOM pexume peructpatop oTobpakaeT apXxvBHble AaHHble B BWAE FOPU3OH-
TanbHbIX TPeHAOoB (CcM. puc. 2.10).
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I K
136 1 HHH

0,2270 FEL s

'q?é Briog,

PucyHok 2.10 NMpocmoTp neHTbI

[ns npocMoTpa 3HaYeHWn CUrHanoB B OMNpEeAereHHbIi MOMEHT BPEMEHW Ha 3KpaHe
oTobpaxaeTcs Kypcop — BepTuKanbHas nuHus. [Ons ynpaBneHus KypcopoM MCMOoSb3yHTCs

cregytoLme KnasuLLm <}:| E[> | 3: | " [:E BenuunHa nepemelleHus kypcopa 3a-
BMCUT OT TekyLlero macwitaba otobpaxeHus (cm. Tabnuuy 2.4).

Tabnuua 2.4. YnpaBneHue Kypcopom B pexuMe NpocMoTpa NEHTbI

BenuuvHa nepemelleHus kypcopa
Tekywmit macluTab <}:| :[> «:l :»
12 cek 0,2 cek 57 cek
1 MUH 1 cek 284 cek
2 MVH 2 cek 9 MUH
5 MuH 5 cek ~23 MVH
10 MyH 10 cek ~47 MWH
30 MuH 30 cek 2422 MUH
1 yac 1 MuH 4444 muH
2 yaca 2 MVH 94 28 MuH

B 3aronoBke BbIBOOUTCA TeKyLlas nos3vuusi (Bpems u gata), HoMep CTpaHuubl U TEKy-
WM Macwtab oTobpaxeHns AaHHbIX. Takke BbIBOASTCSA YMCMOBbIE 3HAYEHUS CUrHanoB Ans
Kaxgoro otobpaxxaemoro kaHana B no3vuum kypcopa.

Macwtab oTobpaxeHusi Nno ocu abcumncc (Bpemsl) N3MEHSIETCA C NMOMOLLbIO KaBuLL
Yeenuyumsb, YMeHbwWUmMb, NEpPeKioYeHe CTpaHuL, OTODPaKEeHWUS apXMBHbIX OaHHbIX —
knaeuwern CmpaHuya. [Ans BbIXoA4a B peXuM «3anucb» Haxxmute knaeuwy Bbixod.

2.12 Pexunm «KoHdurypuposaHue»

KoHdumryprpoBaHme permctpatopa MOXHO BbINOMHUTL CEeAYHLWMMU cnocobamu:

1. Bpy4Hylo C NOMOLLbIO KNaBuLL perucTpaTopa.

2. YpanehnHo c lNK, B peansHOM BpeMeHM C MOMOLLbIO UHTepderica RS-232/485 n
CEpPBMCHOro NporpamMmmHoro obecneveHns pernctparopa.

3. Barpyautb koHdurypaumto ¢ kaptbel MMC (cm. . 0).
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[lns BXo4a B pexuM KOHUIYpUpoBaHUsl peructparopa, Haxodsch B pexume 3anmcu,
HaXkMuTe kHOMKy Hacmpolika. Bce HacTponku CrpynnmupoBaHbl Mo (yHKLMOHaNIbHOMY HasHa-

YEHMI0 B OTAEIbHbIE IPYNMbl, BU3yanbHO 0ToOBpaXaemMble B 3aknagkax.

HacTpokka

AB | AE [ Fene | CyMiaropel | Tanmepe | Crpankua 1 | ST

Bbi6op 3aknagok ocyLecTBNSAETCS C MOMOLLLbIO KIaBuLL:
e  Hacmp. —| — BbIiGOp cneaytoLLen 3aknagku;
e  Hacmp. |« — Bbl6op npeablayLlen 3aKnagku.

3aknapka OnucaHue

AB HacTponka aHanorosbix Bxogos (AB, MB)

OB HacTpolika guckpeTHbix Bxogos (OB)

Pene HacTtpolika guckpeTHbIX BbixogoB (Pene)

CymmaTopbl HacTponka cymmaTtopos (CM)

Tanmepsl Hactponka tanmepos (T)

Ctpanvua 1 -4 HacTpoinka napameTpoB 0TOBpaXeHns Ans Kaxgown cTpaHuubl

Obwwne O6uwue napameTpbl perucTpaTopa, YCTaHoBKa Napons v T.n.

Csa3sb HacTpoika napaMeTpoB KOMMYHWKaLMOHHbLIX WHTepdencos
peructpaTopa (RS-232/RS-485)

PacnucaHue HacTpoiika paboTbl pernctpaTopa no pacnucaHuio

MeTku Hactponka cdyHkuun «MeTtkm»

Cepsuc 3arpyska 1 coxpaHeHue KoHdurypauuu B pann Ha MMC;
yCTaHOBKa 4acoB permcrpaTopa;
pYyYHOE TECTMPOBAHUE penerHbiX BbIXOAOB perucTparopa.

WHdopmaumsa MHdpopmaumss o peructpatope (Mogenb, 3aBOACKOM HOMep,
Bepcusa MO un 1.4.)

Bbixoa 13 pexxvma KoHUrypMpoBaHUsi OCyLLLECTBNAETCS KnaBuwwen «Bbixod». Ecnu B
HacTpoVikn 6bINMM BHECEHBbI U3MEHEHUS, TO Mpu Bbixoge OyaeT BblgaH 3anpoc Ha MoaTeep-
XOEHNE COXpaHEeHWsi U3MeHeHWU. MIaMeHeHnsa BCTynawT B CUIy Mocre Bbixoda U3 pexuma
KOHpurypmpoBaHms.

Kaxpas saknagka cogepxuT nons And BBoAa AaHHbIX. Beibop nons ocywiectenseTcs

KnaBuwamun:

Ta6 —| — BbIGOp cneaytoLlero nons;
Tab6 |« — BbIGOp NpeapbiayLLero nons.
CyLLeCTBYIOT crieqytoLime TUnbl None:

1. none gnsa BBoga TekcTa. Korga none akTMBHO, TO B HEM NOACBEYMBAETCS TeKyuwaa nosun-
uMa onst BBoga cumBona. Beog Tekcta ocyulecTBndaeTcd no CMMBOiaM C NOMOLLUbIO Kna-

BMUJﬁ‘ @|<}:I|MI:>|

OnucaHue(kalan 1 |

TekyLias
no3uuus
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— BbIOOP NpeablayLero cuMeona

!

— BbIGOp cneayowero cumeorna

— NepemMecTUTb Kypcop BIeBo

— NepemMecTUTb Kypcop BrnpaBo

Blele |
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4.
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nosne Ans BBoAa YMCIoBbIX 3Ha4eHnn. Korga none akTMBHO, TO B HEM NoACBeYMBaETCS

TeKyuwada nosy: -

] &

b KmaBuULU , ,
Herapkal 00§, 000

f

TekyLias
nosuuus

Bt &)=

— YMEHbLLNTb Undpy Ha 1,

51 “‘_r umdpel. BBoa uncna ocyulecTBnaeTcd no LlVId)paM C NOMO-

€| =]

nepenBuHyTb 3anATylO BNeBO, CMEHUTb 3HaK

— yBenuuuTb undpy Ha 1,

nepensuHyTb 3anATylo BnpaBo, CMEHUTb

3HaK
— NepemMecTuTb Kypcop BreBo

— NepemMecTuTb Kypcop Bnpaeo

none anAa Bbl60pa 3Ha4YeHnAa U3 cnucka.

— BbIGOp NpeablayLLEero (cneayoLwero) 3HayeHust
13 cnucka (CNm1cok NosiBNsieTCst Npy NepBom
HaxxaTumn Nodon 13 aTnx knasuw). Ansa noa-
TBEPXXAEHMS BbIOOpa 3HAYEHMs1 HAXXMUTE Kna-
BULLY Beod, Ans OTMeHbl BbiGopa — KnaBuLly

Curvor EETI| £

e |

Eeog,

f

e |

i

Brmog,

none ans Bbibopa AencTeus.
aeicrove (EINAIE]

o TT
JencTene KaHan

&

K.anan

+

F.anan

Bbix00.

— BbIGOp NpeablayLLEero (cneayoLwero) 3HayeHust
13 cnucka 6e3 nokasa BCEro Cnucka 3HaYeHui.

— noaTBepXaeHue Bbibopa

— npegployliee sHaYeHne
— creqyollee sHadeHne

— O0TMeHa Bblbopa

— BbIOOp NpeablayLlero (crnepyroLlero) aem-

CTBUA N3 CNUCKa.

— BblIGOp KaHana ans TekyLlero AencTeus

41



3064.000 PO
2.12.1 KoHdmrypupoBaHue aHanoroBbix BxogoB (AB u MB)
HacTtpoika aHanorosbix BXOA0B NPOU3BOAUTCA Ha 3aknagke «AB». B cnucke ¢ nomo-

LLbIO KNnasuL , BblOEpUTE HYXHBIA KaHan u HaxmuTe «eeod». Ha akpaHe no-

SBUTCA OKHO KOHAMrypupoBaHus Bxoda (CM. puc. 2.11). lNepemelyeHne no nonsm BBOAA

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

OTMEeHA

OK o
napamMeTpoB KaHalna HaXXmMute 4, ans Bbixoga 6e3 COXpaHeHna NSMeHeHunn -

%
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 ]
MECoOG-g  Yoraeka  [CHeTepes. EHETEHE EHETEHE 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 kaxporo kaHana BBOASTCS cneayioLue napameTpbl:
1. «CwrHan». Tun curHana:

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

1.2. Ons matematmnyeckmx BxogoB (MB) — «HET», «MaTteMaTU4eCcKuniny, «pacxony.

Ecnun B kayecTBe Tuna BbIOpaH BapuaHT «HET», TO U3MepPeHNe 3HaYeHni 1 3anuch B
namaTb AaHHOro KaHana He Npou3BOAMNTCS.
2. [JononHuTenbHble napameTpbl AN onpeaeneHHbIX TUNOB CUrHaNoB:

2.1. «HIM» n «Bl». BepxHnin n HWXHUIA Npeaensl M3MepeHun (TONMbKO ANs CUrHanoB TO-
Ka, Hanps>KeHUs 1 COMPOTUBMEHWs) — Ans Bxoaos AB.

2.2. «Cxema n3am.» Cxema nsmepeHusi curHanos conpotmeneHns n TC conpoTMBneHns
Bxogamu AB:
- OBYXNpOBOAHAas, TpexnpoBoaHasa (UcnonHexHue 1 u 2);
- YeTblpexnpoBoAHas, YeTblpeXNPOBOAHAs C AeTeKTopoM obpbiBa (uch. 2);

2.3. «Rnpos., Om». lNone Ana BBoga 3Ha4YEHUsI CONPOTUBIIEHNS COEAMHUTENBHBLIX MPO-
BOAOB, ANS YCTPAHEHWUS NX BAMSAHUA NpU U3mMepeHun curHanos TC no 2-x NnpoBoA-
Hol cxeme. [lnanasoH 3HayeHuin: 00,00 — 99,00 Owm.

2.4. «HomwuHany. HoMMHanbHOE 3HaYeHne CONPOTUBIIEHNS NPY U3MEPEHUUN CUTHAMNO0B
TepmMonpeobpasoBaTenein ConpoTUBEHMS.

2.5. «Tvn». Beibop TMna Tepmonapsl, nupomeTtpa nunm TC npyn naMepeHun CUrHanos co-
OTBETCTBYIOLUMX NpeobpasoBaTenen.

2.6. «MN3m-e Txcr. Pexum namepeHus temnepatypbl xonogHoro cnas (Tyxc) (Tonbko ans
curHanoB Tepmonapsbl) — Ans Bxogos AB:
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= BPYYHYIO — BBOJ 3HAYEHNSA TeMNepaTypbl BPYYHYIO

= BHYTPEHHWI JaT4yuK — U3MEepeHNe TemnepaTypbl XONOAHOroO cnasi BCTPOEHHbIM
AaTYnNKoM Temnepatypsbl.

MpumeyaHue — [Npn ncnonb3oBaHMM BHYTPEHHErO AaTyuka, Temrnepartypa xonoga-

HOro crast N3MepseTcs € NOMOLLIbIO TEPMO30HAa, BXOASLLEro B KOMMIEKT NOCTaBKN

perucTtpaTopa. KomneHcaumsa xonoAHoro crnas ocyLLeCcTBNAeTCs NnporpaMmmHo, Bbl-

YnTaHnem 3HadeHus Tepmo-OfC (T.3.4.C.) XONMOAHOrO crasi, COOTBETCTBYIOLLIErO

ero TemnepaTtype, U3 3HayeHus T7.3.4.C. TepMonapbl, U3MEPEHHOro Ha Krnemmax

KaHana, K KOTopbIM nocneaHsas nogknodeHa. MNpuHumn komneHcaumm npusegeH Ha

pucyHke 2.12:

Peructpartop
Pa60l-|v|/u71 @ K nsmepwutensHomn

cna AB cxeme

| :
30Ha oanHakoBoW AB

Temnepatypbl
(knemmMHas 4acTb)
—
Natunk

I Temnepatypbl

PucyHok 2.12 KomneHcaumsa xonogHoro cnas BCTPOEHHbIM AaTYUMKOM

B cBsi3u ¢ aTum cnepyet m3beratb hakTopoB (Hanpumep, CUsbHble BO3A4YLUHbIE,

KOHBEKLIMOHHbIE MOTOKW), YBENMUYMBAKOLLMX Pa3HOCTb TEMMNEpATyp MecTa NOAKIMH-

YeHUs TepMonapbl U MecTa pacrnonoXeHNs TEPMO30HAa (Ha KNEeMMHOWN Yactu pe-

rmcTparopa).

= AB1-AB12, MB1-MB4 — namepeHue temnepartypbl XONOAHOMO cnasi O4HUM M3
KaHanoB peructpartopa. [na aToro crnegyeTt CKOH(UrypupoBaTb COOTBETCTBY-
loLLee KONMYECTBO KaHarnoB peructparopa ansa namepenus T n oguH kaHan
Anst 3BMepeHUs TeMnepaTypbl XONOAHOro cnas (Yalle Bcero — TepMmonpeobpa-
3oBaTternem conpoTtusneHus - TC). 3atewm, y Bcex kaHanoB T ykasaTb B kKaye-
cTBe napameTpa "Mam-e Txc" kaHarn, namepsoLwmnn TemnepaTypy XorogHOro
cnas. Mpu ncnonb3oBaHuM AnA KOMMEHcauun T.9.4.C. XONOAHOro cnas agante-
pa ATT (pucyHok 2.13 6) cnegyeT ykazaTb HOMep TOro KaHana, K KOTopoMy
OH MOAKITHOYEH.

MpumeyaHue — [Npn n3amepeHun TemnepaTypbl XONOAHOIO CNasi BHELUHUM TEPMO-

npeobpa3oBaTenem ConpoTUBIEHUS], MOAKIMIOYEHHOMY K OHOMY U3 KaHaroB peru-

cTpaTtopa, criegyeT pykoBOACTBOBaTLCS pUCYHKOM 2.13 a).

BoHa ofnHakoBoOli TemnepaTypbl

(kopobka XonofHbIX cnaes) | Pervcrparop

===

| |
| CD | AB
| |
. ! |
PaGouun DNatunk [ | | :
a) cnan TemnepaTtypbl :t |
| : AB
| [l
4 CD .
|
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ﬁ{ll_?mep | Pernctpatop
D
TN Txc AB
©) t° S
0]
T Txc| AB
0]

PucyHok 2.13 KomneHcaumsa xonoaHoro cnasi BHELWHUM AaTYUKOM
a) BHeLWHUM TepmonpeobpasoBaTtenem ConpoTMBIIEHUS;

6) c nomoubio agantepa ATIN.

2.7. «3Hau. Txc; °C». 3HadeHve Temnepatypbl xonogHoro cnas (Txe), °C. B cnyyae, ec-
NV pexXvM M3MepeHus TemnepaTtypbl XONo4HOro cnas — BBOA BPYYHYH. TONbKO Ans
curHanos Tepmonapsl. [insg Bxogos AB.

2.8. «Kopp. Txc, °C». BBoaMmoe nonpaBoO4HOE 3HA4YeHME TemnepaTypbl XOMOLHOro
cnas. 3ajaeTcs MHOAMBUAYaNbHO AN KaXOOro KaHana v yyuTbiBaeTcs Nnpu usme-
peHun TemnepaTtypbl "XonoAHoro cnas" BHYTPEHHUM AaTYMKOM UNW OPYrUM KaHa-
nom. [lnanasoH 3Ha4yeHun: £ 99,90 °C.

2.9. «Twvn nupomeTpar». B cootBetctBMmn ¢ FTOCT 10627-71 Teneckonbl TMPOMETPOB
CYMMapHOro nany4eHus. 'pagympoBoYHble Tabnuubl. TONbKO ANS CMrHaNoB NMpo-
mMeTpa. [ns Bxogos AB.

2.10. Ang Bbluucnenns pacxoaa (kaHan MB1- MB2, Tun curHana — «pacxoa») cnegyet
BBECTM crieytoLne napameTpbl:

= «T» — kaHan namepexus Temnepatypsbl (°C);

= «P» — kaHan namepeHnusi abcontotHoro gasnenus (Mra) (cymma 6apomeTpu-
YeCKOro U U3bbITOYHOTO AaBMNEHUN);

=  «dP» — kaHan namepeHus nsbbiTouHoro Aasnexust (Mra);

= «P» — KaHan n3MepeHnsi NNIOTHOCTU B paboyunx yCrnoBusix (Kr/M3). B cnyyae ec-
NV NNOTHOCTB cpeabl B paboymx yCrioBMSAX BbIYMCNAETCS, CneayeT BBECTU 3Ha-
YeHUe «HeT;

= «Pc» — MAOTHOCTb NPU CTaHAapTHbIX ycnosusx (293,15 K, 0,101325 mla);

= «Xa» — MOnsipHasi 4ons as3oTa (Mpu BbIYMCNEHNM pacxoda NpUpoaHoro rasa),
%;

= «Xy» — MOMSipHasa gons avokcuaa yrnepoga (npv BblYMCNEHNM pacxoda npu-
poaHoro rasa), %;

= OcTanbHble NnapameTpbl 3a4al0TCA C MOMOLLbIO MPOrpamMmbl KOHUIyprpoBa-
Hus1 pernctpatopa ans MK.

2.11. Ang KOHWIypnpoBaHWs KaHana Ansi CYUTbIBAHUS OAHHbIX C YCTPOMCTB (KaHarbl
MB, Tun curHana — «modbusy, Tonbko Ans ucnonHexHus MetpaH-910-0-16) cneay-
€T BBECTU creayoLime napameTpbl:

2.11.1. Homep wuHTepdbenica RS-485 (1 wnu 2). CooTBeTCTBYIOLWNIA UHTEPDENC
[OMmKkeH ObITb CKOHUIYpUpoBaH B pexxume Master (cm. n. 2.12.8);

2.11.2. appec onpalumBaemMoro yctporctsa B cetu Modbus (o1 1 go 247);

2.11.3. Tvn perucTpa:
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e IR — Input register — gna YTeHUs 3Ha4YeHUI Ucnonb3yeTca PyHKUMA «04
(Ox04) Read Input Registersy;
e HR — Holding register — onsa 4TeHnst 3Ha4YeHU Ncnonb3yeTcs YHKUNSA
«03 (0x03) Read Holding Registers».
2.11.4. appec peructpa (oT 0 go 65535, Hymepaums HaunHas c 0);
2.11.5. Tun 3Ha4YeHus:
e 516 — uenoe 3HakoBoe, 16 OuUT,
e Ul6 — uenoe 6e33HakoBoe, 16 OUT,
e sS32 — Uernoe 3HaKOBOE (CYMTbIBAETCHA ABa MocreaoBaTenibHO pacnono-
XKEHHbIX pernctpa), 32 6ur,
e u32 — uenoe 6e33HakoBOe (CUYMTbLIBAETCA ABa MocrefoBaTeNnibHO pac-
NOMOXeEHHbIX pernucTpa), 32 out,
o 32a, f32b, f32¢, f32d — yMcno ¢ nnaeatoLLen ToUkoN (CHUMTLIBAETCS ABa
nocrnefoBaTeNbHO PAacnofoXeHHbIX peructpa), 32 6ut. PopmaThbl
a/b/c/d ykasbiBaloT nopsifok crieoBaHus 6anT;

3. «®yHKumay. MacwTtabupoBaHue curHana. TonbKo Ans CUrHanoB Toka, HanpsKeHus n
conpoTueneHud. Aina sxogos AB. [1nd BkntoveHWs yHKLUN MacliTabrpoBaHusa nameps-
€MOro curHana cnegyet BblbpaTh TUN NepeaaTovyHON XapakTepUCTUKK:

o IuHenHas

o KBagpaTuyHas

o KOpHeBas

o nonb3oBaTenbckas

3aTem, B NOSIBMBLLMECS NONS criefyeT BBECTU €AUHMULbI UBMEPEHUSA NOMYYEHHOro 3Ha-
YyeHus «Ea.» — TekcToBas CTpoka A0 7 CMMBOJIOB, a Takxke, BEPXHUIA U HXHWUA Npeaensl
namepsieMon (nepeuyHon) BenuyuHel («BMNW» n «HMW»). OTobpaxkaemoe KonnM4ecTeo
paspsAoB Nnocre 3andaTon onpeaenseTcsd MUHUMAaNbHOM TOYHOCTBIO BBEAEHHbIX 3HaYe-
Hu BMNU n HIMA.

Mpumevanwne: ansa sxogos MB napameTtpbl «BIMU» n «HIMN» aBnaoTca npegenamm ns-
MEpPEHUI.

[eicTBUTENBHBIE 3HAYEHUSI CUTHANOB PaCcCYUTBLIBAKOTCS B 3aBUCMMOCTM OT TUNa nepe-
[aToOYHOW XapaKTepUCTMKK No crieayrwmnm dopmynam:

o

NUHEeNHas
V = (BIIH - HIIN ) - Con = AT i
BIT - HIT
KBagpaTuiHasa
2
V = (BIIH — HIIH) - Con=HITN iy

BII - HII
KopHEBasi (UCMONb3YeTCs (PYHKLUMS BbIMMCNEHNS] KBAAPATHOMO KOPHS C NMHeapuaa-
umen BGNM3n Hyns Ansi yMeHbLUIEHWS! LLYMOB)

V =(BITH - HIIA) - f G — HIT
[ — HIT

— N3MepeHHOoe 3HavYeHne CUurHana;

+ HIIN

rne C

u3m

V - 0T06pa>KaeM0e 3Ha4YeHune;
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JX,  omm x>0,008
f(x)={41,7214-x—0,244328, oz 0,006 > x > 0,008
X, om X<0,006

o nonb3oBaTtenbcKkas — UCNoNb3yeTcs 3aaHHoe B none «BbipaxxeHne» MatemaTu-
Yyeckoe BblpaxeHue (cMm. n. 2.13) — ctpoka Ao 120 cumBonos.
«BblpaxeHue». [ina curHana faHHoro Bxoda cneayeT 3agath BblpaxeHue (cum. n. 2.13),
ncnonb3yemoe AN BbIYUCMEHNS ero 3HaveHms — ctpoka 4o 120 cumsonos. BeipaxeHue
MOXHO 3aAaTb ANs curHana «matemaTnyeckuin» (B kaHanax MB).
«dunbTpy. [Ing npegoTBpaLLeHnst NOXHbIX cpabaTbiBaHUA CUrHannsaumm npegycmoTpe-
Ha yHKUMA PunbTpaLmmn N3MepPeHHbIX 3HaYEHU C NOMOLLIbIO MeAMaHHOro hunbTpa.
[nsa BkNoYeHNs 3TON PyHKUUK criegyeT 3afaTh napameTp «unbTp» — BpeMs 3agepxKu
CUrHana oTHOCUTENbHO N3MepeHHOro 3HaveHus — ot 0,2 cek oo 2,4 cek ¢ warom 0,2 cek.
«[lMepuroay». Nepuoa 3anncy aHavyeHUin curHana Bo BHYTpeHHIo namatb — 0,2; 1; 2; 5; 10;
30; 60; 120 cek (ansa ucnonHeHusa MetpaH-910-0-16: 0,1; 0,5; 1; 2,5; 5; 15; 30; 60 cexk).
YeM MeHbLUe nepuoj 3anucu, TeEM MeHbLLE N3MEPEHUIA MOXXHO XPaHUTb BO BHYTPEHHEN
namaTu peructpaTtopa. [na meaneHHo MEHSALWNXCA CUTHaNoB, Takux Kak Temneparypa,
cneayeTt BblOpaTh Gonblune 3HAYEHNsI Nepyuoda 3anvcu, yBenmineas TeM cambiM rry-
OVHY apxuBa U3MepeHuin.
B cny4ae, ecnu apxuBHble AaHHblE MO AaHHOMY BXO4y He TpebytoTcs, cnegyeT BoibpaTh
3Ha4YeHNe «HET», YBENUYMB TEM camblM rybrHy apxuBa namepeHuii. Npu aTom npouns-
BOAMTCS UBMEPEHME CUTHANa, BblYUCIIEHNE NepPeaaToYHON XapaKkTepucTukmn, unsTpa-
uusi; paboTalT YCTaBKM, CHETHMKMA U CyMMaTOpbl AN aHHOro KaHana.
«Bbibopka». B cnyyae ecnu nepuop 3anvcm 3HaveHus curHana BeibpaH 6onblie nepuo-
na namepenus 0.2 cek (0,1 cek ana ncnonHenns Metpan-910-0-16), To cneayerT Bbl-
OpaTb cnocob 06paboTkM OTCUHETOB Nepes 3anunchio:
e Tekyllee — 3anncbiBaeTCsi NocrnegHee N3MepeHHoe 3a Nepuos 3Ha4YeHne curHana.
[MpomMexXyTOoYHbIE 3HAYEHUSA UTHOPUPYHOTCS.
e CpepfHee — 3anucbiBaeTCcsa ycpeaHEHHOE 3a Nepuop, 3HavyeHre curHana.
¢ MwuHMManbHOe — 3anncbiBaeTCs MUHUMAarbHOE 3a Nepuoa 3HayYeHe curHana.
¢ MakcumanbHoe — 3anucbiBaeTcst MakCMMarbHOe 3a Nepuos 3HadeHne curHana.
«Onuncanne». OnncaHme kaHana — ctpoka Ao 31 cumsona. Onucanne Ansi Kaxaoro Ka-
Hana BbIBOOUTCS Ha 3KpaH B peXxrme 0TobpaxeHnsa « 3HadeHus».
[o yeTbipex cMrHanu3auun Ha kaHan. [na Kaxaon curHanMsauumn onpenensoTcs crie-
aylowme napameTpbl:
9.1. «Ne Cob6-e». Tun curHanmsauum:
e B, BB - curHanusauusa npesbILLEHNS BEPXHEro npeaena.
e H, HH — curHanunsauma npesbIlLEHNS HUXKHEro npegena.
e CB — curHanusaumsi CkopocTu BO3pacTaHus curHana.
e CC — curHanusaumst CkopocTu cnaga curHana.
e OO6pblB — cUrHanMsauust o6pbiBa.
9.2. «YcTaBkay». 3HadeHue nopora cpabaTbiBaHWA cUrHaNM3aumum UM MakcumarnbHas
CKOPOCTb HapacTaHusi/cnaga curHana 3a BbibpaHHbI Nepros U3MepeHus curHana.
9.3. «l'uctepes.». 3HayeHne ructepesmnca cpabaTbiBaHMA COOTBETCTBYHOLLIEN YCTaBKM:
e B, BB — curHanusauusi cpabatbiBaeT npy NpeBbILLEHUN 3a4aHHOMO 3HAYEHUS
YCTaBKW W BbIKIMOYAETCSA NOCIE MNOHWKEHMWS! YPOBHSI CUrHamNa HUXe 3Ha4YeHust
YyCTaBKN MMUHYC 3Ha4yeHune rmcrepesuca.
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¢ H, HH — curHanunsaums cpabaTtbiBaeT Npu NOHWXKEHWUM YPOBHSA CUTHaNa HUXxe 3a-
OAHHOMO 3HAYEeHUs1 YCTaBKM U BbIKIIOYAETCS NOCIe NOBbLILEHWS YPOBHSA cUrHana
BbILLE 3HAYEHMWS1 YCTaBKW NIOC 3HAYEHME rMcTepesuca.

e CB — curHanusaums cpabatbiBaeT Npu NpeBbIlLEHUN 3a4aHHOT0 3Ha4YeHUs
YCTaBKW CKOPOCTU BO3paCTaHUs CUrHana v BblKMo4YaeTCsi NOCHe NOHWXEHUS CKO-
pOCTM BO3pacTaHUSA CUrHarmna HuKe 3Ha4YeHUsl yCTaBKu MUHYC 3Ha4YeHue ructepe-
3uca.

e CC — curHanusauus cpabaTbiBaeT Npu NPEBbILEHNM 3a4aHHOIO 3HAa4YEeHUS
yCTaBKW CKOPOCTU Crnaja curHana u BbIKIoYaeTCs Nocrne NOHWXKEHUsI CKOPOCTH
crnaja curHarna Huxe 3Ha4yeHUs1 yCTaBkv MUHYC 3Ha4YeHue ructepesmca.

9.4. «[encteue 1» n «denctane 2». lNMpu cpabatbiBaHUN CUrHANU3aLMM MOXHO Bbl-

6paTtb ABa gencteusi us cnucka (MogpobHoe onvcaHue cm. B n. 2.5).

2.12.2 KoHdomrypupoBaHue auckpeTHbix Bxogos ([B)

HacTpoiika QUCKpeTHbIX BXOAOB OCYLLECTBNsSeTCA Ha 3aknagke «[OB». B cnucke ¢ no-

MOLLbIO KnaBui i BblOEepMTE HYXHbIN KaHanm U HaxmuTe «eeod». Ha akpaHe
NOSIBUTCH OKHO KOHq)mrypmpoaaHMﬂ Bxoaa (cm. puc. 2.14). MNepemelyeHne nNo nonsM BBoOAA

6 6 >
[JaHHbIX OCYLLEeCTBNAETCA C NMOMOLLbIO KraBuLL g = . Mocne 3aBeplueHns BBOAA

OK . OTMeHa
napamMeTpoB KaHana HaXXmMuTte , ANnA BbIXxoga bes COXpaHeHna NSMeHeHunn -

o] cvrwan ]

OnucaHHe [Sageuxka FET ]

hE CofkiTHe Oedctene 1 OedcTeme 2
1[E [=] [ne [=] [=r [=]
2[H [=] [ne [=] [=r [=]

Ok | OTHEHE | K= Tab | Tafh + m_

PucyHok 2.14 KoHdurypmpoBaHue AUCKpeTHOro Bxona

[nsa kaxgoro kaHana BBOAATCA napameTpbl:
1. Twn curhana:
1.1. «HeT» - CYMTbIBAHME COCTOSHMUS, U 3anNnCb B NaMsTb JAHHOMO KaHarna He Npou3Bo-

OUTCS;

1.2. «pene» — ans paboTbl KaHana B PeXUMe CYUTbIBAHUA CUTHAMOB TUMa «CYXOMN KOH-
TakT»;

1.3. «nornyeckuin» — ans paboTbl KaHana B pexume CYATLIBAHUSA NOTEHUMANbHBIX CUT-
Hanos;

a7
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2.
3.

1.4. «modbus» — ans cbopa OUCKPETHbLIX AAaHHbIX C YCTPOWUCTB NOAAEPXKMBAOLLMX NPO-
Tokon Modbus RTU (tonbko anst ucnonHeHus MetpaH-910-0-16). JononHuTenbHble
napameTpbi:

1.4.1. Homep uHTepdpeiica RS-485 (1 unu 2). CooTBeTCTBYIOLWMIA NHTEPdENC JON-
eH ObITb CKOHGUIyprpoBaH B pexxume Master (cm. n. 2.12.8);
1.4.2. agpec onpawwvBaemoro yctponcTaa B cetn Modbus (o1 1 go 247);
1.4.3. TMn perncTpa:
e Discrete input — anst YteHus ucnonb3yetcs komaHga «02 (0x02) Read Dis-
crete Inputsy;
e Coil — gnga yteHuns ucnoneayetcs komaHaa «01 (0x01) Read Coils»;
e Input register — onsa YTeHna ucnonb3yetcs koMaHda 04 (0x04) Read Input
Registers;
e Holding register — ona yteHns ucnonb3yetcs komaHaa «03 (0x03) Read
Holding Registers»;
1.4.4. agpec peructpa (ot 0 go 65535, Hymepaumsa HadmHas ¢ 0);
1.4.5. Homep 6uTa (gns Input register unun Holding register) ot 1 go 16.

Onwucanue kaHana — cTpoka o 31 cumsona.

[o aoByx curHanm3aumi Ha kaHan. [nga kaxxgowm curHanusaumm onpegensitoTcsa cnegyto-

LiMe napameTpbl:

3.1. Twvn curHanusauum:

e B — curHanunsaums akTMBHOIO YPOBHS.

e H — curHanmaaumsa HeakTMBHOIO YPOBHS.

¢ H—B — curHanmaaums cMeHbl HEaKTUBHOIO YPOBHSI.
e B—H — curHann3aumnsa cMeHbl akTMBHOIO YPOBHS.

o H—B — curHanusaums cMeHbl ypoBHS.

3.2. [Henicteue 1 n Oencteue 2. MNpn cpabaTtbiBaHNM cUrHanusaumm MOXHO BblbpaTh ABa
aenctaus u3 cnucka (MogpobHoe onuncaHune cM. B n. 2.5)

2.12.3 KoHdurypupoBaHue auckpeTHbix BbixoaoB (Pene)
HacTtpolika cymMaTopoB ocyLlecTBnsieTca Ha 3aknagke «Pene». B cnvucke ¢ nomo-

b KNaBuL , <+ | BbIGEpUTE HYXKHbIN KaHan U HaxMuTe «eeod». Ha akpaHe no-
ABUTCS OKHO KOH(UrypupoBaHusi Bbixoda (cM. puc. 2.15). MepemelleHre no nonsm Beoaa

AaHHbIX OCyLleCTBNAETCA C NOMOLUbIO KnaBuLl

OK -
napamMeTpoB KaHana HaXXmMuTte —I, Ons Bbixoga 6e3 COXpaHeHna NSMeHeHnn -
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AE | AE | Pene | CyrMatopel | TakdMepel
aHaN MNPaepneHHe DndeaHue

yCTABKH ABaPHHHAA CHrHANHE LI
YCTABKH NPe AYNPes0eHHE
YCTABKH
YCTABKH
YCTABKH

F'E YCTIBEH

YNPaeneHHe Elg g1y n

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 — [MCKPETHbIA BbIXO4 YMNpaBnseTcs YycTaBKkamu perucrparopa
(cm. n. 2.5).
e BHELLUHEe — ynpaBrieHWe AMCKPETHbIM BbIXOO4OM OCYLLECTBMSIETCS CUCTEMOW
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.

2.12.4 KoHdomrypupoBanue cyHkumum «Cymmartop» (CM)
HacTtporika cimmaToaoe ocyllecTBnsieTcs Ha 3aknagke «Cymmatopbl». B cnucke c

MOMOLLbIO KNaBuLL < BblIOEpUTE HYXHbI CymMMaTop M Haxmute «e8eod». Ha
3KpaHe MoSBMTCH OKHO KOH(urypmpoBaHusa cymmartopa (cm. puc. 2.16). MNepemeweHne no
6 6
MONsiM BBOAA [aHHbIX OCYLLECTBISETCS C MOMOLLbI0 KMNaBuLL il ﬂl Mocne 3a-
QK
BEpPLUEHVA BBOAA NapamMeTpoB KaHana Haxmute 4 Ans BbIxoga 6e3 coxpaHeHus us-

OTMEHa

MEHEHUN -
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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

[ns Kkaxxgoro cymmaTopa BBOASTCSA napameTpbl:

1. «KaHan» — HOMep aHanoroBoro Bxo4a, 3Ha4yeHne KoToporo cymmupyetcs. Ecnm ykasaHo
3HaYeHne «HeT», TO CymMMaTop paboTaeT B pexummMe cHeTYnKa (3HaYeHe U3MEHAETCA Ha
BENMYUHyY, ykasaHHyto B napameTpe «Llar» no genicteuam «+CMy, «-CMy);

2. «Pa6oTta» — pexum paboTbl cymmaTopa:

e «[lo cobbiTUO» — CyMMMPOBaHUE 3HAYEHUIN OCYLLECTBMSIETCA TOMNbKO BO BPEMSs aK-
TMBHOCTM YCTaBKM NO AENCTBUSIM:
— «AkTnBU3NpoBatb CMy;
— «Bkntountse CM»;
— «+CMp», «-CM».
MpumeyvaHue. JelictBrne «AktmBnsmposatb CM» umeeT npuoputeT Hag AENCTBUSIMA
«Bkntounts CM» n «Bbikntounts CM».

e «[oCTOSIHHO» — CYMMMPOBaHUE 3HAYEHUI OCYLLECTBNSAETCA NOCTOSSHHO HE3aBUCUMO
OT COCTOSIHUSI YCTaBOK.

3. «lar» — yucnoBoe 3Ha4eHne, Ha KOTOPOE YBEMUYMBAETCS UINN YMEHbLLAETCA 3Ha4YeHne
cymmaropa no gencteuam «+CM» n «-CMy.

4.  «PyHKUMA» — BbIOOP hyHKUUM paboTbl cymmaTopa:

® «CymMMma» — BblYUCIIEHNE CYMMbI (MIHTErPUPOBAHHUE);

® «CpefgHee» — cpeHee 3Ha4YeHe C MOMEHTA BKITIOYEHNSI CyMMaTopa;

®  «MVWHUManbHOE» — MaKC. 3Ha4YeHE C MOMEHTA BKIOYEHUSI CYMMaTopa;

®  «MaKCUMarnbHOEe» — MVUH. 3HaYEeHUE C MOMEHTA BKIMOYEHUSI CyMMaTopa;

«OT4eT, Yac» — Hayarno CyToO4YHOro U MeCcsiHHOro ot4yeTa — 3HaveHue ot 0 ao 23 yacos.

«Ep. n3m.» — TeKCTOBOE Mnorne Anst BBoAa eavHUL, U3MEPEHNsl cymmMmaTopa.

«EAMHMLBI M3MepeHUs BpeMeHU» — UCMNOMb3yTCS A11S KOPPEKTHOro noacyeta UToro-

BbIX 3Ha4eHun cymmartopom (CM):

e «HET» — n3MepsieMasi BefininHa He UMeeT Pa3MePHOCTN MO BPEMEHU;

1

® «CeKy — —;
CeK

Nowu
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® (MUH» — ——;
MUH
1
e «yac» — ——
yac

8. «OnucaHue kaHana» — cTpoka go 31 cumBona.
9. «Co6bITMe» — BbIGOP TUMA CUrHaNM3aLUmu:
e B — curHanmsauus npeBbILLIEHUS] BEPXHErO Npeaena;
e H — curHanmsaums npeBbiLLEHNS HKHETO npeaena.
[ocTynHbl cneaytolimne 3HavyeHus, anst KOTOpbIX MOXHO 3afaTb napameTpbl curHanunsa-
umu:
e «CymMaTop» — CUrHanuMsaums Ans TekyLiero 3Ha4eHus cymmaTtopa;
®  «4aCoOBOW OTYET» — CUTHaNM3auns ANs 3Ha4YeHUs1 YaCoBOro OTYeTa;
® «CYTOYHbIV OTYET» — CUrHaNM3auus 4ns 3Ha4YeHUs JHEBHOIO 0TYETa;
® «MECSYHbIN OTYETY» — CUTHaANU3aumsa AN 3Ha4YeHNst MECSHHOTO OTYETa;
«OencTtaue 1 n 2» Tunbl gencTeuin npu cpabaTbiBaHnM curHanuaauun. MNpn cpabaTbiBa-
HAW CUrHanuM3auum MOXHO BblOpaTbh ABa gemncteus u3 cnucka (MogpobHoe onucanue
cMm. B M. 2.5).

2.12.5 KoHdourypupoBaHue cyHkuum «Tanmep» (T)

HacTpoika TanmepoB OCyLLEeCTBASETCA Ha 3aknagke «Tanmepbl». B cnucke ¢ nomo-

Wblo krasuw |4 BblOepuTe HyXHbI TaiMep U HaxmMuTe «eeod». Ha akpaHe no-
ABUTCS OKHO KOqulrypmpoaaHMﬂ Tanmepa (cm. puc. 2.17). lNepemelleHne no nonsam BBoAa

6l 6>
[AaHHbIX OCYLLECTBNAETCA C NMOMOLLbIO KraBuLL Ta_l = . MNocne 3aBeplueHns BBOAA

OK o OTMeHa
napamMeTpoB KaHana HaXXMuTte , ANnA BbIXxoga bes COXpaHeHna NSMeHeHunn -

| iosror Com—]
Epena, “:p:c[00 ]
O P A i
OevicTeme Zeekn 71 [3]
N
P — )
I —
HeT
HET
[TE  HeT 00:00:00 Het
HeT

O [ omwena | = Taf | Tag RARAC
PucyHok 2.17 KoHdurypmupoBaHue Taimepa

& e

[nsa kaxxgoro Tanmepa BBOAATCH NapamMeTpbl:
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1. TloBTOp — pexum paboTbl Taimepa («HET» — NOBTOP OTKITOYEH; «aBTO» — MOBTOP BKIHO-
YeH).

2. Bpewms (Yac:MuH:ceK) — Bpems, N0 UCTEYEHUW KOTOPOro BbINOMHAETCA 3aAaHHoe Aen-
cTBME.

3. Onwucanwue — ctpoka oo 31 cumona.

4. [evicteue 1 - 4 — gencTBme, BbINOMHAEMOE NO UCTEYEHUM 3aaaHHOro BpemeHn (IMo-
apobHoe onvcaHue cm. B M. 2.5).

2.12.6 KoHdomrypupoBaHue pexnma otobpaxeHus

HacTtpoiika oTOoGpaeHuns ocyllecTBnseTca Ha 3aknagkax «Crtpaduua 1-8» (cm.
puc. 2.18). Homep HacTpanBaemol B aHHbLI MOMEHT CTpaHuLbl OTOOpaXxkaeTcsl B 3arofioBke
aKTMBHOW 3aknagku (cMm. puc. 2.18). MNMepemelleHre no nonam BBoAa AaHHbIX OCYLLECTBAET-

Ta6 ke Tab >
C4 C NOMOLbK KnaBuLl ,

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

Onueanue[kKoren ME: ]

hE  KaHan et Huz Eepy Tonwy.
1[ABA i T [=] [+0000,000 | [+0100,000] [1

2[AB2 |7 [penenem  [=] [+oo0000,0] [o000200] [T ]
3[fB3 7] [ronGom  [=] [+ooooo0,0] [o000z00] [ |
4[AB2 |7 [kraciem  [=] [+oo0000,0] [o000200] [T ]

| e

5[F1 =] [£HoneToeem]=]

B[Pz [=] [entem [=]

Brmog,

K- Hactp. | Hactp. | K- Tah | Tafh m_

PucyHok 2.18 KoHdurypupoBaHue pexmma otobpaxeHus

[ns kaxxgow cTpaHuubl oTobpakeHns ycTaHaBnNMBalTCa crnegyloLwue napameTpsbl:

Pexvm oTobpaxeHus — TpeHa, LWwKana, 3Ha4eHus;

OpueHTauus TpeHaa — BepTukarnbHas Uy ropusoHTanbHasi;

LiBeT cboHa TpeHaa — Genbiii UNN YepHbIi;

[ns kaxgoro oTo6pa)aemoro kaHana Ha BblOpaHHOW CTpaHuLe ycTaHaBnuBaKTCs na-

pameTpbl:

o KaHnan — BbibepuTe U3 cnvcka kaHan ansa oTobpaxeHus;

o UeT TpeHaa onga kaHana;

o Hwus, Bepx (Tonbko ANS aHanoroBbiX BXOAOB) — MWHMMAlbHOE W MakCMManbHoOe
oTobpaxaemoe 3HaveHne (HMO u BMO). 3HayeHne BBOAMTCA B eguHMLax navepe-
HMS NEPBUYHOW BEMNWYMHBI B Criy4ae, ecrnv Ucrnonb3yeTcs MaclutabupoBaHue, nHave
— B eAVHMLaX N3MepsieMoro curHana.

PoNPE

2.12.7 O6wme HacTpourku (3aknagka «O6Lwmey)

Ha 3aknagke «O6Lime» NPOU3BOAUTCA HAacTpoWka CUCTEMHbIX NapaMeTpoB perncrpa-
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 — MakcMMarnbHas NPOAOIPKUTENBHOCTb HEMPEPLIBHOWM 3aNnCu NEHTbI

(oT 1 00 24 ).

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 3HadeHn ANCKPETHLIX BXOAOB M BbIXOOO0B pene

BO BHYTPEHHI010 namats — 0,2 unm 1 cek.

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

CUrHanoB TepMonapsl (Mpy M3MepeHun ConpoTUBIIEHNS U TepMonpeobpa3oBaTtens co-

npoTnBneHns yHKuMa obHapyxeHus obpbiBa BKNOYeHa Bceraa).

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

¢ [1OCTOSIHHO — 3aMUCb M3MEPEHNI BO BHYTPEHHIOK NaMsTb MPONCXOAMT MOCTOSAHHO He
3aBMCMMO OT CKOH(UIYPUPOBaHHbIX AEACTBUI Ha cpabaTbiBaHue curHanusauum (oen-
cTBre «3anucby).

¢ [lo cobbITMIO — 3aMUCb 3MEPEHUI BO BHYTPEHHIOK NaMATb MPON3BOANTCH TOMbKO TO-
roa, korga akTUBHA Kak MUHMMYM OfHa ycTaBka ¢ AencteneM «3anucb». B octanbHoe
BpPEMS perucTpaTop npousBoauT namepeHnsi 6e3 3annucu faHHbIX BO BHYTPEHHIO na-
MSATb.

ABTOMaTMYeckasi CMHxpoHu3aums MMC — BbiGop cnocoba aBTOMaTUYECKON CUHXPOHU-

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

e BbIKIT — aBTOMaTUYeCKasi CUHXPOHM3ALMS BbIKITIOYEHA,

e yaaneHue — aBToMaTU4YeCKast CUHXPOHM3aLMS MPpU yaaneHnm camol CTapo NeHTbl 13
apxvBa perucrparopa,

e OKOHYaHWe — aBTOMaTu4eckasi CMHXpPOHU3aUns Npu Havane HOBOW NEHTHI.

ABTONEpPENNCTLIBAHME, CEK — aBTOMATUYECKOE MEPEKIIOYEHNE CTPaHUL, OTOBpaXeHus

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

HUst cM. M. 2.12.6). [Ans oTKMoYeHMsa gaHHOW pyHKUMK criegyeTt BBecTy 3HadveHme 00.

BrnoknpoBka, MUH — aBTOMaTnyeckasi GyTIOKMpOBKa pernctpaTopa B cryyae OTCyTCTBUSA

aKTMBHOCTM onepartopa (OTCYTCTBME HaXaTus KraBuLL perucrpatopa) B Te4eHne ykasaH-

HOro npomexyTka. PermctpaTtop nepeBoaunTcs B pexunm «3abnoknpoBaH» TOMNbKO B Cry-
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Yyae, ecnuv ykasaH naposnb. [Inst oTkNioYeHUs1 JaHHOW (OYHKUUM cnegyeT BBECTU 3HaYeEHNe
000.

9. Apkoctb XKK[ — BennunHa SpkocTn gmcnnes B LWUTaTHOM pexvme. [ins npoanexHus cpoka
cnyx06bl noacBeTku gucnnes He pekomeHayeTcst 6e3 Heo6XoaAMMOCTY yCTaHaBNMBaTh
MaKCMMarbHble 3HaYeHWs JaHHOro napameTpa.

10. Beblkntodenue XKK[, MYH — aBTOMaTUYECKOE BbIKITIOYEHWE NOACBETKN XUAKOKpUCTaNu-
YeCcKOoro Aucnres B criyyae OTCyTCTBUS akTUBHOCTU onepaTtopa (OTCYTCTBUE HaXaTusi
KnaBswuLW perncTpaTopa) B Te4YeHne ykasaHHOro npomexytka. lMpu aTom BknioYaeTcs UH-
ankatop (cM. puc. 2.1, nos. 9). ABTomMaTU4eCcKoe BKIOYEHUE NOACBETKN AMUCNNEes Npons-
BOAUTCS NO CNeayoLmMM CoObITUAM: HaxaTue nobon knasuLn permctparopa, BO3HMUK-
HoBeHUWe cobbITna «Aapusy, obHapyxeHune kapTel MMC. [laHHasa yHKUMA npeaHasHa-
YyeHa Ansi NpoAfieHns cpoka cnyxbbl aucnnest peructpaTopa. [Ans oTKNoYeHNss JaHHON
dyHKUMM cneayeT BBecTU 3HadyeHne 000.

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

12. OnwucaHune peructpartopa — CTpoka 4o 23 CMMBOIIOB.

13. 3awwuTta — napameTp, OTBEYaLLMIA 3a BO3MOXHOCTb MOANGUKALIMN HEKOTOPLIX Napa-
METPOB perncrpatopa B 3a0NOKMpOBaHHOM COCTOSIHUMW. [JaHHaa pyHKUUSA MOXET Npuro-
ONTbCS B TOM Cryyae, ecnm CyLlecTByeT HeobxoanMOCTb B onepaTMBHON Moaudmkauum
HXenpuBeaeHHbIX NapameTpoB 6e3 pa3bnokupoBaHus permcrpaTopa, T.e. BBoga napo-
ns.
® «BCEe» — KOrga permctpaTop Haxogutcs B 3abroknpoBaHHOM COCTOSIHMK, BCe napa-

MeTpPbI KOHUIrypaummn pernctpaTtopa 3amieHbl OT MoandmrKaLmn.

® «—3KpaH» — KOrga perucTparop HaxoamTcs B 3ab6NoKMpoBaHHOM COCTOSIHWK, BCe na-
pameTpbl KOHUrypauum permctpaTopa 3allmiieHbl 0T MoauduKkaunm 3a UCKIMYEH -
em:

= [lapameTpoB oTobpaxeHus «Hus», «Bepx» (cm. n. 2.12.6).

® «—YyCTaBKu» — KOrAa permcTpaTop HaxoauTcs B 3a6rOKMPOBaHHOM COCTOSIHWM, BCe Na-
pameTpbl KOHUrypauum permctpaTopa 3allmileHbl 0T MoAandmKaLuum 3a NCKINI0YEH-
em:

* MapameTpoB aHanoroBbIx BXoaoB — «YctaBka» Ne2 n Ne3 (cm. n. 2.12.1). B atom
cnyyae pekomeHayeTcs ckoHdurypmpoaTtb ycTtaBku Ne1 n Ned4 Ha npeBbilLeHne
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,
nepcoHan MOXeT, MEHSIS 3HaYeHMe NMPOMEXYTOYHbIX YCTaBOK, ONepaT1BHO pearu-
poBaTb Ha M3MEHEHWS TEXHONMOMMYECKoro npouecca.

* napameTpoB oTobpaxeHus «Hua» n «Bepx» (cm. n. 2.12.6).

[nsi ycTaHOBKM NaponbHOW 3almnThl OT UBMEHEHWNSI HACTPOEK perucTparopa crnegyet
HaXkaTb KHOMKY «YcmaHoeumb naposib» 1 BBECTU LMPOBOI naporsb (4ucrno ot 0001 go
9999). 1N OTKMOYEHNS NapObHOW 3aLLMTbl HAXXMUTE KHOMKY «YOasiume naposiby. [ns ne-
peBofa peructpaTopa B cocTosiHue «3abnokupoBaH» (KOHpurypauus sawuieHa ot usMeHe-
HUIN) HaXXMUTE KHOMKY «3absiokupoeamby, ANsi NepeBoa B COCTOSIHUE «Pa3briokMpoBaH» -
KHOMKy «Pa36nokupoeamsy. [ogpobHee 0 AaHHOW hyHKUMM cM. N. 2.14.

2.12.8 KoHdurypupoBaHme KOMMYHMKALUMOHHBLIX MHTepPdencoB perucTpaTopa

BBoa napameTpoB KOMMYHUKAUUOHHBLIX MHTEPENCOB perncrpatopa ocyLleCTBAETCS
Ha 3aknagke «CBasb» (cM. puc. 2.20). MNepemelleHne nNo nonsam BBOAA AaHHbLIX OCYLLECTBNSA-

746 ke Tab =
€TCA C NOMOLLbIO KnnaBuLl ,
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Ceaze [Ty

lMHTeptenc  Apgpec CropocTe  YetHocTe  Cron GWr
1 RS [=| (001 ] [115200]=] [HenetHen] =] [1 |=|

Slave:

zagepkka oreeta, ek (100 |

e |5 =

Briog,

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

PucyHok 2.20 NapameTpbl KOMMYHMKaLMOHHbLIX MHTEP(EMCOB perucTparopa

1. Hactporika napameTpoB WHTepderica RS-232/485. [na kaxgoro uHTepderica BBO-
OSITCA cnepyoLlme napameTpsl:

1.1.

1.2.
1.3.
1.4.
1.5.
1.6.

1.7.

Pexum paboTbl nHTEpdenca:

e RS-232/485 Slave — nHTepderic nepeBoAnTCS B peXnM paboTbl «MOSYUHEHHBIN»
no npotokony Modbus RTU.

e RS-232/485 Master (ana ncnonHennss MetpaH-910-0-16) — nHTepdenc nepeso-
ANTCA B pexum paboTbl «Bedywmin» no npotokony Modbus RTU. Pexum npega-
HasHayeH AN opraHnsaumm onpoca APYrMx YCTPOWCTB.

o RS-232/485 Tabno — nHtepdenc nepeBoanTcs B pexxum paboTsl ¢ Tabno.

Appec peructpartopa B cetn Modbus RTU (ansa pexuma «Slavey)

CkopocTb cBs3n — 1200, 9600, 19200, 38400, 57600, 115200, 230400.

KoHTpornb YeTHOCTU — HeT (He ncnonb3yeTcs), HeYeTHbIn (0dd), YeTHbIN (even).

KonnyecTtBo cTonoBbix 6UTOB — 1 nnu 2.

Slave: 3agepxka oTBeTa — OOMNOMHUTENbHAs 3adepxka oTBeTa peructpartopa (B

pexume Slave) Ha 3anpoc BefyLLero ycTponucTaa.

MapameTpbl paboTbl B pexume «Master» (onsa ucnonHexnus Metpan-910-0-16):

1.7.1. TanmayT npuema, cek — MakcMMarbHOe BpeMs OXWAaHUSA 3Ha4YeHus oT yaa-
NIEHHOro YCTPOWCTBA, MO WUCTEYEeHMM KoToporo cpabatbiBaeT ycrtaBka «O06-
pbIB» B KaHane, CKOH(UrypupoBaHHOM Ha MpuUeM 3Ha4YeHUn Nno uHTepdency
RS-232/485.

1.7.2. Nay3a mexay 3anpocamu, Cek — 3afepXka mexagy nocrnefoBaTteribHbIMU 3a-
npocamu permctparopa.

1.7.3. Nepuoa onpoca, cek — nepuog onpoca YCTPOMCTB No uHTepdency RS-
232/485.

2.12.9 KoHdurypupoBaHue paboThi peructparopa no pacnucaHuio (3aknagka
«PacnucaHue»)

HacTtpowka pernctpatopa gns paGOTbI I'IO aCI'IVIC&HVII'O OCyLLeCTBAETCA Ha 3aKnaake

«PacnucaHnue». B cnvcke ¢ NoMOLLbIO KMaBuLL - BbIGEpUTE HyXXHOE CoBbiTHe U
HaXXMuTe «eeod». Ha akpaHe MosIBUTCS OKHO KOHCbVII'ypVIpOBaHVIﬂ cobbiTsA (CcM. puc. 2.21).
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PucyHok 2.21 O6wue HaCTPOMKUN perncTpartopa

Ons kaxgoro cobbiTsi 3agaeTcst cnegywuwime napamMmeTpbl:

AKTUBHO BkntoyeHwne/BbIkntoYeHne 06paboTkn cobbITHS:
M — cobbIThe aKTUBHO;
0 — cobbiTE HEe aKTUBHO.
MosTOp Pexum noBTopa cobbiTns Kaxabin
e yac
e [eHb
e  Hepenw
e MecsL
3anyck (44:mMm) Bpems 3anycka cobblTusi
NPOAOIMKMUTENBHOCTL (44:MM) NPOAOIIKUTENBHOCTL COBLITUS.
OeHb Hegenu OeHb Hefenu (TONMbKO AN exeHeaenbHoro cobbitns)
[EeHb Mecsdla AeHb Mecsiua (TONbKO Anst eXXeMEeCAYHOro codbITust)
Dewncteue 1, denictBue 2 OeictBusa gns gaHHoro cobbitus (nogpobHoe onvcaHue
cM. B N. 2.5). [lenctBMe akTUBHO B TEYEHUE YKa3aHHOW Npo-
OOMKUTENBHOCTU COBbITUS.

BHeceHHble n3MeHeHWsi BCTyMNatoT B CUMy Mocne Bbixoda U3 pexuma KoHUrypuposa-

HUS.
2.12.10 Hactpoika oTo6paxkeHnsa uHcpopmaLmm Ha BHeLLHeM Tabno

HacTpolika TaiMepoB OCYLLEeCTBMSIETCA Ha 3aknagke «Tabno». B cnmucke ¢ nomMoLubo

KraBuLL i BblOEPUTE HYXXHYIO CTPOKY M HaxmunTe «eeod». Ha akpaHe nosiButcs

OKHO C NapamMeTpamu oToGpaxeHus (cM. puc. 2.22). MepeMelleHre No Nonsm BBOAA AaHHbIX
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PucyHok 2.22. lNapameTpbl oToGpaxeHusi Ha Tabno

[ns kaxgon otobpaxaemon CTpoku (cM. n. 2.8) BBOAATCA cneayolime napameTpbi:

MNapameTp 3HayeHve
agpec Appec 1abno
Bpemsi Bpems oTtobpakeHns cTpoku
BblpaBHMBaHWe | BblpaBHMBaHWE CTPOKM
TEKCT TeKCT BbIBOAMMOW CTPOKU

2.12.11 CepBucHble PyHKLUN
CepBuCHble yHKUMM perucTpaTopa pacnonoxeHbl Ha 3aknagke «Cepsuc»
(cm. puc. 2.23):
e byHKUMA 3anmcK KoHurypauum perncrtpatopa Ha MMC kapTy u 4YTeHus paHee
coxpaHeHHow koHdwurypaumm ¢ MMC kapThbl;
PYHKLNS YCTAHOBKM YacoB pernctparopa;
e byHKUMA TECTMPOBaHWA perne perucTparopa.

57



3064.000 P3
1 — vms 3arpyxaemoro

ﬁ danna
1 2 — MMs COXpaHseMOoro
: BarpyYsHTE KOHGHrYpanHn ¢ MRC danna
U wiB01 <
2] CofpaHMTE KOHGHIYpauui Ha MM
Vien ainalei | &
| JoTaHoBRE Hacoe | | Tect Pene | [:

Brewog,

k- Hactp. |Ha|:Tp-. H | K- Tab | Tab -+ m_

PucyHok 2.23 MeHto «CepBuc»

2.12.11.1 3anucb/4yTeHue KoHdurypauum peructpatopa ¢ MMC kapTbl

PyHKUMA 3anncn/yTeHns KoHdurypaumm paboTtaeT co crnedyowmnMn HacTponkamm pe-
rmcTparopa:

e HacCTPOWKM BCEX TUMOB BXOAOB W BbIXOAOB;

e  HACTPOWKU CyMMaTtopoB, TAaNMepOB;

e  HACTPOWKM 3KPaHa;

e  HaCTPOWKM pacnucaHus, napameTpbl BHELLIHero Tabno.

MapameTpbl KOMMYHMKALMOHHBIX WHTEPdENCOB, napameTpbl NapONbHOW 3aWUThI
HaCTpOeK permctparopa B dhan He COXPaHAKTCS.

Ona yteHns koHdurypaumm pernctpatopa ns dganna Ha MMC kapTe B nepBoe none
«Nmsa cannar» (cm. puc. 2.23, nos. 1) BBeanTe nmsa canna KoHdurypauumu, nepengute Ha
KHOMKY «3arpysutby U HaxmuTe knaeuwy Beod. KoHdurypauusi 6yaeT sarpyxeHa BMECTO
Tekywen n byaet goctynHa Ans u3aMeHeHun. ameHeHus B KOHdUrypaumm BCTynaT B Cumy
nocne BbiXxoda 13 pexmnma KOHOUrypupoBaHus.

[ns Toro, 4tobbl COXPaHNTL TEKyLLYI0 KOHdUrypaumio B dann Ha MMC kapTe BO BTO-
pom none «Mmsa danna» (cMm. puc. 2.23, nos. 2) ykaxute umsa canna, nog KoTopbiM Gyaet
coxpaHeHa KoHdurypauus, 3atem nepengnte Ha KHomky « COXpaHWUTb» Y HaXMUTE KnaBuLly
Beod. KoHurypauus coxpaHsieTcst B kopHeBoW kaTanor MMC kapTbl B dhaiin ¢ paclumpeHm-
em ".cfg". MonyyeHHbIN harin MOXHO MCNONb30BaTb ANS KOHUrypupoBaHus Apyrux ogHo-
TUMNHbBIX PErMcTpaTopoB.

2.12.11.2 YcTaHOBKa 4acoB

[ns ycTaHOBKM 4acoB peructpatopa nepenaute Ha KHOMKy «YCTaHOBKa 4acoB»
(cm. puc. 2.23) n HaxkmuTe knaesuwy Beod.
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PucyHok 2.24 YctaHOBKa 4YacoB

B punanore «YcraHoBka 4acoB» (CM. puc. 2.24) ¢ nomolubio knasuw Taé6, Jt

<}:| | ﬁ ‘ @ ‘3aua|7|7e HOBOE 3Ha4eHue gaTbl U BpeMeHu B hopmaTte «A4.MM.ITIT» U
«Y4:MM:CC» COOTBETCTBEHHO. B cnyyae, ecnu B Bawem pernoHe mcnonb3yeTcs neTHee Bpe-
Ms, To B none «lepexon Ha neTHee Bpems» BbibepuTe «aBTOMaTUYECKMIY» (MEepexoa Ha neT-
Hee BpeMs OCYLLEeCTBMNSETCS B nocnegHee BockpeceHbe MapTta B 2:00 nepeBoAoM 4YacoBbIX
CTPEroK Ha yka3aHHOe KONMMYEeCTBO YacoB Brepen, a 06paTHbIN Nepexos OCyLLecTBRseTcs B
nocnegHee BockpeceHbe okTsabpsa B 3:00 nepeBOAOM CTPENOK Ha yka3aHHOE KONMYeCTBO Ya-
COB Ha3ap), Haye BblbepuTe «BbIKMOYeH». 1o 3aBeplieHun BBOAA Haxmute knasuwy OK.
Mocne Toro, kak OyaeT ycTaHOBMNEHO BpeMsi, OyAeT HayaTa HoBas NeHTa.

2.12.11.3 TMpoBepka paboTOCNOCOOGHOCTM ANCKPETHLIX BbIXOAOB

[ns 3anycka TecTa nepenauTe Ha KHOMKy «TecT Pene» (cM. puc. 2.23) u HaxmuTe
knaeuwy Beod. Ha akpaH BbiBOAUTCA Tabnuua, cogepxatlas nons «Kanany» n «CoctosHue»
(Texyliee COCTOsIHME BbIX0OAA).
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PucyHok 2.25 ®yHkuma «TecT pene»

lMpoBepka cocToUT U3 cneayroLmnx 3Tanos:
3anyck npoBepku. [ns 3anycka crnepyeT HaxaTb KnaBully «3amyck mecmay. Peru-
CcTpaTop YCTaHOBWT COCTOsIHWE BCEX BbIXxoA4oB Pene B cooTBeTcTBME CO CMMUCKOM (KO-
noHka «CoctosiHney). LLtaTHaa paboTa yctaBoK B perncrtpatope Ha Bce BpemMsi paboTbl
npoBepkM GnoknpyeTcs.
MpoBepka hyHKLMOHMPOBaHUS kaHanoB. KnaBuwamu ynpasneHms Kkypcopom B Tabnuue
cnepyeT BbIOpaTh HyXHbIN HOMep Perne (Tekylas no3nums BbIAENAETCA CUHUM LIBETOM)
W KNaBuLIEN «B8KJ1./8bIK/.» NEPEBECTU €r0 B HY)XXHOE COCTOsiHMe. 3atem crnegyeT npo-
KOHTPONMpPOBaTb COOTBETCTBUE OTOOpakaeMoMy 3HAYEHUO OENCTBMTENbHOMO COCTOSI-
HUS pene:

- «BbIKIMOYEHO» — KOHTaKTbl 1,2 3aMKHYTbI; 2,3 — pa3OMKHYTbI;

- «BKINIOYEHO» — KOHTaKTbl 1,2 pa3oMKHyTbl; 2,3 — 3aMKHYThbI.
KnaBuwun «ekmroqumsb 8ce», «8bIK/TIOYUME 8Ce» U «MEPEK/TIYUmMb 8Ce» BbINOJHS-
10T OencTBUSA Haa BceMu Bbixogamu Pene.
3aBepLueHVe npoBepku. HaxmuTe knaBuwy «ocmaHoe mecmay. Pernctpatop BoOC-
CTaHOBUT COCTOSIHME BbIXOA0B Pene n B0306HOBUT LWTaTHY0 paboTy yCTaBoOK.

2.12.12 WUndopmaumsa o peructpartope (3aknagka «UHdopmauunsa»)

Ha paHHol 3aknagke otobpaxaeTtcst crnegytollas nHcopmaums o peructpaTope:
- Mopenb perucrtpaTtopa
- 3aBOACKOW HoMep
- [aTa 3aBOACKOWN KanmbpoBKu
- [paTta nocregHei nonb3oBaTeNbCKo KannbpoBku
- Bepcusi nporpammHoro obecrneyeHus permctpaTopa
- Bepcus annapaTtHoro obecneyeHns perucrtpaTopa
- pesynbTaTbl NEPUOANYECKOro CaMOTECTUPOBaHUSI perucTpaTopa
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PucyHok 2.26 MeHto «UHdopmaumsn»

2.13 Co3sgaHue MaTeMaTU4YeCKUX BbipaXKeHU

MaTemaTtuyeckoe BblpaxeHue MpefHasHavyeHo ANs BblYMCMEHWS 3HaYyeHus maTema-
TUYECKOro KaHana Ha OCHOBE 3HAaYeHW aHamnoroBbiX W OWCKPETHbIX BXOAOB. 3HayeHue Bbl-
yMcnAeTCa Kaxabl pas 3aHOBO B TeYeHue BCcero nepuoga Bblbopku. BeipaxkeHne npeacTas-
naet cobon KoMBMHaLMIo AOMYCTUMBIX KOHCTaHT, MepeMeHHbIX 1 dyHKUMIA. B kavecTse apry-
MEHTOB MobbIX ONepaTopoB 1 MYHKLUMIA MOTYT BbICTYNAaTh Yncna (KOHCTaHTbl), NepeMeHHbIe 1

nX AonycTUMble KOMBUHaLMK.

Tabnuua 2.5. KoHcTaHThI

KoHcTaHTa 3Ha4yeHue
Yucno e yuCroBasi KOHCTaHTa, cocTosiLee u3 umdp ot
«0» 0o «9», 3HaKa uncna «+» unn «—», n pasge-
nuTenst opobHOM YacTn — «.»
npumep: «-1.43763»
® YyCNoBas KOHCTaHTa, 3anMcaHHasi B 9KCMOHEH-
umanbHoMm goopmaTe
-3
npumep: «-1.43763e-3» = —1,43763-10
pi 3HaveHue yncna 1 = 3,141592741

Tabnuua 2.6. NepemeHHble

MepemeHHas

3HaueHue

al — a4 (mogndukauma MetpaH-910-4)
al — a8 (moandukauma MetpaH-910-8)
al — a12 (moandpukauma MetpaH-910-12)
ml - m4

3HayeHue aHanorosoro Bxoaa (AB1-AB12)
B TEKYLLUA MOMEHT BPEMEHU

3HayeHue aHanorosoro Bxoaa (MB1-MB4)
B TEKYLLUA MOMEHT BPEMEHU
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MepemeHHasn

3HaueHue

ml —m16 (moandukauma MetpaH-910-0-16)

3Ha4yeHue aHanorosoro Bxoga (MB1-
MB16) B TeKyLLnA MOMEHT BPEMEHN

a 3HayeHne COOTBETCTBYIOLLIEro aHanoroBoro
Bxofa (T.e. B KOTOPOM BBefeHa hopMyna)
B TEKYLLUUA MOMEHT BpEMEHM

dl-d4 3HayeHue anckpeTHoro Bxoda (OB1-0B4) B

TEKyLLUA MOMEHT BpemeHU. COCTOSAHMIO
«3amkHyTO/HM3» COOTBETCTBYET 3HAYEHME
0, coctosiHuio «PaszomkHyTO/Bepx» — 1

d1 - d8 (moamdmkaumsa MeTtpaH-910-0-16)

3HayeHue guckpeTHoro Bxoda (AB1-0B8) B
TEKyLLNA MOMEHT BpeMeHN. COCTOSHUIO
«3aMKHYTO» COOTBETCTBYET 3HayeHue 0,
COCTOSAHMIO «Pa3oMkHyTO» — 1

tc

TemnepaTtypa Xoro4HOro crnasi, UsmepeH-
Hasi BHyTpPeHHUM aatymkom, °C

Tabnuua 2.7. OnepaTopsbl

Onepatop | Cuntakcuc | OencTeue
ApudmeTnyeckne onepaTtopsl
+ X+y CroXeHve
X-Y, -X BblYMTaHWE, OTpULUaHne
* x*y YMHOXEeHue
/ xly genexHve
% X%y BO3BpaLLaeT OCTaToK OT AefleHns Y1icna X (aennmoe) Ha
yncno y (oenuTensb).
" XMy BO3Be[EHME X B CTEMEHb Y

Jlornyeckme onepartopbl. B kayecTBe apryMeHTOB NTOMMYECKMX ONepaTopoB MOTyT BbICTY-
natb YMcna (KOHCTaHTbl), NEPEMEHHbIE (KaK ANCKPETHbIE, TaK M aHanoroBble BXOAbI) U UX
JonycTumble KoMOuHauun. Npu 3TOM pesynbTaT BblYUCIIEHMS onepaTopa UMEET 3HA4YeHue
1, ecnv Npu BbIMUCTIEHNM NMOSTYYEHO 3HAYEHME «UCTUHA» U 0 — ecnv Nony4YeHo 3HavYeHue

«NOXbY.
< X<y MeHbLe
> x>y Gonblue
<= X<=y MeHblLIe 1Ny paBHO
>= X>=y GonbLie 1nu pasHo
= X=y paBHO
<> X<>Y He paBHO

Tabnuua 2.8. dyHKUMK

PyHKUMA OencTtBue

sin(x) sin(x), rae X — yron B paguaHax
cos(X) cos(x), rae X — yron B paguaHax
tg(x) tg(x), rae X — yron B paguaHax
asin(x) sin"(x), rae —1<x<1

acos(x) cos(x), rae —1<x<1

atg(x) g™ (), rie xeR

exp(X) e*
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PyHKUMSA DencrtBue

sqrt(x) Jx, BNs x>0; He onpeaeneHo Ans x<0.

sqrtn(x) ®PyHKUUS BbIYMCIIEHMS KBAAPATHOIO KOPHA C NMMHeapu3aunen B6nnsmu
HyNsi NS YMEHbLUEHNS WYyMOB. APryMeHT PyHKLUMU X JOMKEH ObITb
npegBapuTenbHO NpuBeaeH k ananasoHy ot 0 go 1 (T.e. 0% go 100%
NCMonb3yemMoro AnanasoHa).
Jx, BNa x> 0,008 (T.e. 6bonee 0,8% oT AnanasoHa);
41,7214 - x — 0,244328 , Anst 0,006 > x > 0,008 (T.€. o1 0,6% Ao 0,8%
AunanasoHa);
X, Ana x <0,006 (T.e. meHee 0,6% oT AnanasoHay);

sq(x) X

In(x) loge(x)

log(x) log10(X)

abs(x) x|

inv(x) X

round(x) OKpyrneHve X 4o 6nwxkanwero uenoro

sign(x) 3HaK yucna X, paeseH -1 ecnu Yncno MeHblue Hyns; 1 — ecnu Yncno
6onblue Hyns, nHave — 0.

min(x, y) MUHUMAanbHOE U3 ABYX YUCEN X U Y

max(x, y) MaKcMMasnbHOe 13 ABYX YACEN X U Y

break(x) onpepenexHue obpbiea. PyHKUMA BO3BpaLLaeT 1, ecnu X meeT 3Ha-

yeHne «O6pbIBY», nHa4ve — 0.

Jlornyeckne yHKUMM (B Ka4eCTBe apryMeHTOB MOFYT BbICTynaTh Kak uvcna, Tak 1 Bblpa-

XKeHns1)

and(x,y) PyHKUUSI BO3BpaLLaeT 3HavyeHne 1, ecnu Bce aprymeHThl (X 1 y) nme-
l0T 3Ha4YeHVe He paBHOE HyIIo; Bo3BpallaeT 3HaveHue 0, ecnu xoTA
Obl OOUH apryMeHT (X UK y) UMEET 3HaYeHne Hymb

or(x,y) dyHKUMS BO3BpaLLaeT 3HadyeHve 1, ecrnin xoTa Bbl 0OANH N3 apryMeH-
TOB (X MW Y) UMEIOT 3HAYEHMEe He PaBHOE HyII; BO3BpaLLaeT 3Haye-
Hue 0, ecnu Bce aprymeHTbl (X 1Y) MMeIoT 3Ha4YeHne Hymb

not(x) YHKUMS BO3BpaLLaeT 3Ha4yeHne 1, ecrim aprymMeHT X UMeeT 3Ha4YeHue
paBHOe Hyrto; BO3BpaLLaeT 3HayeHne 0, ecrnn apryMeHT X MetoT
3HaYeHne He paBHOE HyMo

if(c,x,y) PyHKLMSA BO3BpaLLAET 3Ha4YEHUE X, ECN 3aaHHoe ycrioBue (C) Npu Bbl-

YncneHunn gaetT 3HavyeHne He paBHOE HyIo, MHa4Ye — 3Ha4YeHne y.

q)yHKLlI/WI BbIYNCNEHUSA 3HAYEHWI MONMHOMOB

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

p8(x,a0,al,a2,a3,
a4,ab,a6,a7,a8)

BblYMCHEHNE NonMHoMa Buaa
a8-x8+a7-x7 +a6-x6 +a5-x5+a4-x +a3-x3+a2-x
rae a0,a1,...,a8 — k0adhp1LMEHTbLI MONMHOMA.

4 2 1

+a2-x+al

2.14 ®YHKUMA 3aWMThI OT HECAHKLMOHUPOBAHHOIO M3MEHEHMUS1 HacTPOeK peru-
cTpaTopa

Ons 3aWmuTel OT HECaHKLMOHMPOBAHHOTO M3MEHEHUSI HACTPOEK perucTpaTopa npegy-
CMOTpeHa 3aluMTa B BuAe YeTbipexaHayHoro LudpoBoro kogda (napons). B cnyvae ecnu npu
KOHOUrypMpoBaHuM peructpartopa Gbln BBeAeH naposb (cM. n. 2.12.7), peructpatop yHk-
LIMOHUPYET B [BYX COCTOSIHUAX:
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e 3abnokmposaH. NepeBof B AaHHbBIN PEXUM OCYLLECTBNAAETCH N3 pexnuma «KoH-
durypupoBaHue» (3aknagka «O6Lwme») nyTem Haxatus knasuwn 3abr1okupo-
eamsb. [py 3TOM OO Tex Nop, Moka permctpatop He GyaeT pasbrnokvposaH, 3a-
npeLieHo M3MEeHeHWe KoHMUrypaumm peructparopa, 3a UCKMYeHneM cutya-
LW, NpuBeAeHHbIX B N. 2.12.7, napameTp «3aLmTar.

e PasbnokuposaH. [lepeBof B AaHHbLI PEXUM OCYLLECTBNSETCA W3 pexuma
«KoHdpurypupoBaHue» (3aknagka «O6wue») nyTem Haxatus knasuwu Pa3s-
6nokupoeams. Onepatopy OyaeT NpeasioXeHO BBECTW Maposflb B COOTBET-
cTBylollee none. B cnyyae, ecnu naponbs BBeAEH BEPHO, CTAHET BO3MOXHbIM
N3MeHeHne KoHdurypauum permctparopa.

Ans cHATWA 3awWwuTbl credyeT pasGriokMpoBaTh NPUGOP BBOAOM NPaBUIIbHOMO Maposs
(B pexume «KoHdurypuposaHuer, 3aknagka «O6mMe») U HaxaTb KHOMKy «Yhanutb na-
ponb».

Mpu yTepe ycTaHOBIIEHHOrO Napons creayeT oGpaTUTLCA B CEPBUCHYIO CryxBy npo-
n3BoaMTENSA perucTpaTopa 3a AasbHeNLWMU MHCTPYKLMSIMU MO ero pa3GrioKMpoBKe.

2.15 CepBucHoe nporpammMHoe oGecneyeHue perucrpaTopa

C pernctpaTtopoM NocTaBnseTcs cregyollee nporpammHoe obecneyeHue:

e nporpaMmma KOHMUrypupoBaHUs — OCYLLECTBNSAET KOHMUrypupoBaHue peructpaTopos C
nomotlbo MMC kapTbl ¥ yaaneHHoro CoeaAMHeHnst no npotokony RS-232/RS-485;

e nporpamMmmMa MpoCMOTpa apxuvBa peructpaTopa — 3arpysky apxuea W3MepeHWn oOHOro
U HECKONbKUX permcTpaTtopos ¢ nomoLlbio MMC kapTbl U yaaneHHOro coeavHeHnst no
npoTokony RS-232/RS-485; npocMoTp, nevaTb Ha ByMakHble HOCUTENWU U 3KCMOopT AaH-
HbIX U3 apxvBa U3MEPEHWIN perncrTpaTopa, oT4yeTa no cymmaTopam v XXypHana cobbITui.

e OPC-cepBep MetpaH-910 — ocylwiecTBnsieT NogaepXKy MCNONb3oBaHWUS perncrpartopa
co SCADA-cuctemamu, ncnonbayowmmm npotokon OPC-DA.
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3064.000 PO

Mosepky pernctpatopa MNpPOBOAAT oOpraHbl [OCyAapCTBEHHOW MeTPONOrMyeckon
cnyx06bl nnu meTponormvyeckas cnyxba notpebutens, nMetowas npaso nosepku. Tpebosa-
HUS K MOBEpKe, MOpsdoK, OCHOBHble 3Tanbl NpoBedeHWs noBepku onpepenstorces MNP
50.2.006-94 «I"CW. Mosepka cpeacTts namepernin. OpraHusaums u nopsgok NpoBeaeHns» u

pekomeHpauunen «Metoamka NoOBEPKN».

WHTepBan mexay nosepkamu — 3 roga.

3.1 Onepauum noBepkn

Onepaunun n 06bem nNoBepku nNpuseaeHsl B Tabnuue 3.1.

Tabnuua 3.1
o | e e
onepaumm
NoBEepKM noBepke noBepke
BHeLHWI ocMOTp 3.4.1 na na
MpoBepka 3neKTPUYECKO NPOYHOCTH 3.4.2 na -
M CONPOTMBIEHMS N30MALUN
Onpo6oBaHne 3.4.3 aa na
lMpoBepka OCHOBHOM NOrpeLIHOCTHU:
- N3MEPEHNS HANPSHKEHNSI NOCTOSIHHO-
o Toka, _ 3.4.4 na na
- U3MEPEHNS CUMbl MOCTOSIHHOIO TOKa;
- U3MEpPEHNsI CONPOTMBIEHMS MOCTO-
SAHHOMY TOKY;
lMpoBepka OCHOBHOW NOrPeLIHOCTU
npeobpasoBaHus curHanos Tepmonap 345 na na
1 TepmonpeobpasoBaTenewn conpo-
TUBMNEHWS.
OnpegeneHne 0OCHOBHOW MOrpeLUHo-
CTV npeobpasoBaHNsi CUrHaNoB Nu- 3.4.6 na na
pPOMETPOB.
OnpepeneHne OCHOBHOWM NOrpeLLHO- 347 na * na *

CTK anroputMa BblMUCNEHNA pacxoda

*

(ykasbiBaeTcs npu 3akase)
MpumeyvaHusn

KaHanam.

— noBepka npoBoauTCS Ans nNpubopoB C YHKLUMEN BbIMUCNEHUSI pacxofa cpeq

1 Mepviogunyeckyto NOBEPKY PEerncTpaTopoB, UCMONb3yeEMbIX Ans paboTbl HA MEHbLLEM
KOnM4ecTBe Auanas3oHOB U3MEpPEHUin N MeHbLUEM KONM4YecTBe KaHaroB, AomnycKkaeTcs
NPOW3BOANTL TOMbKO MO MPUMEHSIEMbIM OManasoHaM W3MEPEHUA U UCMONb3yeMbiM

3.2 CpeacTBa NOBepKuU

3.2.1 lMpu npoBegeHMM NOBEPKM [OIMKHbI MPUMEHATLCS CpeacTBa WU3MEPEHWA |
BCnomMoraTenbHoe o6opyaoBaHve, npuBedeHHbIe B Tabnuue 3.2.
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Tabnuua 3.2
HanMeHoBaHMe Tun Tpebyemble TexHUYeCkne
XapaKTEPUCTUKN

OcHoBHas NorpeLIHOCTbL BOCNpou3Bese-
HUS:

m‘;:'ggaﬁpmwanb_ METPAH 510- |(0—-100) MB  (0,0075%TB+5 mKB)

M o ):'aTLIEIBHbIVI MKM (Knacc A) |(0,1—1,0)B  +(0,0075%TB+0,05 mB)

P (1-5)B +(0,0075%TB+0,25 MB)

(0—-23) MA +(0,0075%TB+1 mMKkA)

MarasuH P4831 [wnana3oH nokasaHui conpoTmeneHus ot 0

CONpOTMBIIEHMNS no 400 Om. Knacc ToyHocTn 0,02
Tepmonapa ¢ MHAMBWUAYarnbLHOW rpagyu-

Tepmonapa K (TXA) poBKoW B AnanasoHe TemnepaTyp ot 0 go
30 °C, ocHoBHas norpewHocTb +0,2 °C.

. [unanasoH namepenus ot 0 go 55 °C, ¢

TepmomeTp -4 ueHon genexusa £0,1 °C.

MO «Pacxoaomep-

NCO» Bepcus 1.40

MpumeyaHue - [JonyckaeTca NpUMeHsATb APYrMe 3TanoHHble CpeacTsa U3MepeHuid, ¢

TEXHUYECKUMWN XapaKTepUCTUKAMU HE XY)Ke YKa3aHHbIX Bbile.

Bce cpenctea namepeHun gomkHbl O6biTb MOBEPEHbI U UMETb AENCTBYHOLLNE CBUAOE-
TenbCTBa O NOBEpPKe (aTTecTaummn) UM oTTUCKN NOBEPUTENbHBIX KNENM.

3.2.2 Tpu npoBedeHun noeepku crnegyeT cobniogatb TpeboBaHusi 6e3onacHoCTy,
npenycMoTpeHHble  «[paBunamm TEXHUYECKOW 3KChryaTauum 3MeKTpoyCTaHOBOK NOoTpebu-
Tenew n npaBunamm TEXHUKM 6e30nacHOCTU NpuW 3KCNyaTaumnm 3NeKTpoyCcTaHOBOK NoTpebu-
Tenew», ykasaHnsMM No TexHUKe 6e3o0nacHOCTU, NPUBEAEHHBIMY B 3KCMyaTaLMOHHOW OOKY-
MEHTaLMM Ha NOBEpPSIEMbIV PETUCTPATOP U HA STANOHHbIE CPEACTBA U3MEPEHUIA.

3.2.3 K npoBegeHuio NOBEPKM A0NYCKalTCs Nvua, U3y4mBLLINE HACTOSALLYIO UHCTPYK-
LUMI0O U SKCMyaTaUMOHHYI0 OOKYMEHTAUMI0O Ha PeructpaTtop v npollewme MHCTPYKTax Mo
TexHuKe 6e3o0nacHoOCTL.

3.3 YcnoBus noBepKu U NoaroToBKa K Her

3.3.1 lMpu npoBeaeHUM NOBEPKM perncTpatopa AOJKHbI cobnogaTtbecsa cnegyowme
yCroBus:

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

- OTHOCUTenbHas BnaxHocTb Bo3ayxa ot 30 oo 80 %;

- atMmoccepHoe gaeneHue ot 84 oo 106,7 k Ma (o1 630 go 800 mm pT. CT.);

- OTCYTCTBUE TPSICKN, yAAPOB 1 BUbpaumu.

3.3.2 MNpwn npoBegeHnM NOBEPKM perucTpaTopa AOMkHblI cobniogaTtbea cnegyrowime
TpeboBaHus:

- BCe NOAKMIOYEHUS AOMKHbI OCYLLECTBMASATLCSA TOMbKO C MOMOLLBIO pa3beMoB U3
KOMMNMeKTaunm pernctparopa;

- Npu paboTe 1 N3MepPeHNsX, CBSA3aHHbIX C KOHTPONIEM MarbiX YPOBHEW U npupalle-
HUIA HanpshxeHusl, Heobxoanmo cobntogatb Mepbl, obecnednBaloLLMe MUHUMN3ALMIO TEPMO-
KOHTaKTHbIX JC;

- He nogsepratb perncTpaTtop BO3AENCTBUIO TEMMOBLIX MOTOKOB BO3gyxa WU Tenso-
BbIX y4apos;

3.3.3 MNepea npoBeeHNEM NEPUOANYECKON NOBEPKM HEOOXOAMMO:
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- NPOBEPUTb HanuuMe B nacnopTe HeobGXoAMMbIX 3anucei, Noanucen u yaocToBe-
pSOLLMX NeYaTei;

- NPOBEpPUTb Hanuune OEWCTBYHOLLIMX CBUOETENbCTB O METPONOrMYECKON noBepke
CPEACTB U3MEPEHUIA, UCMONb3yeMbIX NPW MOBEPKE perMcTparTopa;

- MOAroTOBUTL CPeACTBa U3MEpPeHUi K paboTe B COOTBETCTBUM C MUX IKCMyaTauu-
OHHOWN JOKYMEHTaumnen.

3.3.4 OnpepneneHne MeTPONOrMYECKUX XapakTEPUCTMK permctpaTtopa NpoBOAUTb He
paHee, 4eMm Yepe3 30 cek Mocne ero BKIHOYEHUS.

3.4 NpoBepeHne NOBEPKU

3.4.1 BHewHun ocMmoTp

Mpw BHeLWHeM ocMOTpe AOMKHO BbiTb YCTAaHOBMEHO:

- COOTBETCTBME MapKUMpoBku (06o3HadveHue 1 3aB. Ne) akcnnyaTauuoHHOW AOKYMEH-
Tauum (nacnopTy);

- OTCYTCTBME MEXaHW4eCKMX MOBPEeXAeHWN (BMATWH, TPELMH U ApYrMX nospexae-
HUIA);

- Hannuue NNom6 1 knenm.

3.4.2 TlpoBepkKa 3neKTpM4ecKon NPOYHOCTU U CONPOTUBIIEHUS U30NALUMN

3.4.2.1 lMNpoBepKy 3MeKTpU4ecKon NPOYHOCTU U3OMNALUN MEXY SNEKTPUYECKUMU Lie-
NAMW NPOM3BOAAT MPY 3aMKHYTbIX Mexdy cobol BblBOAaxX Kak nokasaHo B npunoxeHun [ c
NMOMOLLIbIO YCTaHOBKM, NO3BONAIOLEN MABHO NOBbIWATL UCTbITAaTENBHOE HaNpPsHKeHWe OT Hy-
ns A0 3HayeHwus1, ykasaHHoro B n.1.2.10.1, co CKOpOCTbIO, A0NyCKaoLLEeNn BO3MOXHOCTb OTCHE-
Ta nokasaHui BornbTMETPa, HO He 6onee yem 3a 30c.

M3onsaumio BblAEPXKMBAKOT MOA, BO3OEWCTBMEM MCMBITATENbHOrO HanpskeHUs B Te-
yeHun 1 MyH. 3aTeM HanpsXKeHne CHUXaT 0 Hyns, NOCne Yero ucnblTaTtenbHy YyCTaHOBKY
OTKITIOYatoT.

MpumevyaHne — OTHOCUTENbHAA MOrPELUHOCTb U3MEPEHUST UCMbITAaTEeNbHOIo Hanps-
XEHUS He OormKHa npeBbiwaTh +5%.

PeructpaTop cuuTaeTcs BblAepXaBLUMM UCTbITaHNE, ECNV BO BPEMS UCTbITAHNUA He
nNpoun3oLLno Npobos nnm NepexkpbITUS N30NALUN.

3.4.2.2 TlpoBepKy 3NEeKTPUYECKOro COMPOTUBIIEHUSA W3ONSALUM MeXOy 3rneKTpuye-
ckumun uenamum npyn HKY (n.1.2.10.2) npon3BoAAT Npyu 3aMKHYTLIX Mexay coboW BbiBOAax Kak
nokasaHo B npunoxeHun [ ¢ nomoLlbio MerommeTpa (Mnu nboro Apyroro aHanorm4yHoro
YCTPOWCTBA) C HanpsbkeHnem noctosiHHoro Toka 500 B.

OTCYET noKkasaHuin NPOU3BOANTCH MO UCTEYeHUN 1 MUHYTBI Nocne noaayn Hanpsxe-
HUS.

PeructpaTtop cuntaeTcs BblAepXaBLUMM UCMbITAHWE, eCrin Benn4MHa N3MepPEeHHOro
conpoTtmeneHns He meHee 20 MOMm.

3.4.3 Onpo6oBaHue

3.4.3.1 BknounTb perucTpatop, BelbpaTb PexuMM U3MEePeHUst OQHOTO U3 aHaroroBbIX
BX0O[0B, YCTAHOBUTL B MEHIO NapaMeTpbl 0TOGpaXeHusl usmepsieMor MHgopMaLmm.

3.4.3.2 Onsa onpo6oBaHus paboTocnocobHOCTU perucTpatopa B pEXUME U3Mepe-
HUs, NMofaTb Ha COOTBETCTBYHOLLMIA €ro BXo4 (COrMacHO CXeme 3MEeKTPUYECKUX COeaVHEHN)
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W3BECTHbIA curHan (B 3agaHHbiX AuanasoHax). YoeauTbesi, YTo oTobpakaeMoe Ha 3kpaHe
3Ha4YeHNe OPUEHTMPOBOYHO COBMaAaeT C M3MeEPSIEMON BENUYMHOMN.

3.4.3.3 MNoarteepxaeHve naeHtudukauum MO.

B meHto pernctpartopa BeibpaTh 3aknaaky "MHdopmauus'.

Mpu aTom B 3aknagke OoMmkHa oTo6pasuTbCca MHgopmaums o npubope M ero npo-
rpaMMHoOM o6ecneyveHum.

3.4.3.4 PesynbTaT NpOBEPKM CYHMTAETCHA MOMOXWUTENbHbIM, €crnu oTobpaxaemble
NOEHTUMUKALMOHHBbIE AaHHbIE COOTBETCTBYIOT YKa3aHHbIM 3HaYEHUAM:

WpaeHTudmrkaumoHHoe HammeHosaHwue [0O: metran-910
Homep Bepcun (naeHTudrkaumoHHsin Homep MO):  1.10
Lindposon ngeHtucukatop MO: 954544C1

3.4.4 OnpeperneHne OCHOBHOW NOrpeLHOCTH

OnpegeneHne OCHOBHOM MOrPELUHOCTU U3MEPEHUST HAaNpPsXKEHUs, CUIbl TOKa, COMpo-
TMBNEHWSA NPOBOAMTbL BO BCEX AManasoHax, NpuBeAeHHbIX B Tabnuue 1.2 B To4kax, COOTBET-
cteyowmx 0%, 25%, 50%, 75%, 100% oT AnanasoHa n3MepeHns napameTpa.

Mpu onpegeneHnn OCHOBHOW MOTPELLUHOCTU ANsl KaXaoW NoBepseMol TOYKM NPOBO-
OnTb cnegylolime onepauuu:

1) MNoakniounTb MPOBEPSEMBIN M3MEPUTENbHLIA KaHamn perncrtpatopa B COOTBET-
CTBUM CO CXEMOW, NpuBeaeHHou B NMpunoxeHuun I, B 3aBMCMMOCTM OT TMNa curHana.

2) C nomoLLbo MporpamMmmbl KOHPUIYpMPOBaHUA UM MEHIO perncTpaTopa HacTpouTb
n3MepuTErnbHbIE KaHarnbl Ha U3MepPeHNe 3a4aHHON BENMWNYNHDI:

MeHto "HacTponka" — "kaHanb!"

Tun HacTpoWiku kaHanos npu nosepke
MoBepsiemas BenuunHa
kaHana Mone | 3Hauenve
[ns Bcex PyHKUWSA: "HeT"
KaHanos — PunbTp: "HeT"
Bbibopka: "Tekylee"
HanpsikeHue:
+(0 -110) mB CurHan: "100 mB"
+0-1,1)B CurHan: "1B"
Tok:
AB +(0 — 23) MA CurHan: "20 mA"
ConpoTusneHue: Cwrnan: "325 OM"
0-3250m Cxema "3X NpoB." — Ans UCnonHeHus 1;
n3MepeHus: "4x npoB. 6e3 aeTekT. obpbIBA" —
Ans UCNOHeHns 2.

3) Hactpoutb "CTpanHnubl" oTobpaxeHnst nsMepsieMbix BENUYMH Ha gucnnee B und-
poBOM BUZE:

MeHto "HacTponka" — "akpaH". Bug: "uncna".

BbibpaTtb Ans oToOpaXeHUss Ha OAHOM UM HECKOMNbKUX CTpaHuuax (B 3aBUCUMOCTU
OT KONMYECTBa kKaHanoB B Npubope) BCe U3MepUTENbHbIE KaHanbl permcTparopa.

4) lNopaTb Ha u3MepuTEenbHbIN BXOA4 perncrparopa, 3STanoHHOe 3HayeHue Wus-
MepsieMoro napamMeTpa, paBHOe 3Ha4YeHUIo MOBEPSIEMON TOUKM.

5) BapeructpypoBaTb MoKa3aHue peructpatopa, U3MepsiolWero 3agaHHbll napa-
MeTp.

6) OnpeaenuTb OCHOBHYIO NOrPeLUHOCTb U3MepeHust napameTtpa A [dysw Kak pasHoOCTb
3HaYeHUN, U3MEPEHHOTO PErMCTPaTOPOM U 3TANOHHBIM NPUGOPOM.
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PesynbTaT cuutaeTcs MONOXUTENbHbLIM, €CMU OCHOBHAs MOrpewHocTb A [y He
npeBbIlaeT AoMnycKkaeMblX 3Ha4YeHWI NOrpeLLIHOCTH, YKa3aHHbIX B Tabnuue 1.2.

Ecnu 310 ycnoBue He BbINOMHAETCSt XOTsi Obl B O4HON TOYKE, TO NPOBOASIT JOMOSNHU-
TENbHOE CNMYEHWE Ha TOYKax HecooTBETCTBMS. Ecnu npu 3TOM OCHOBHasi MOrpPeLUHOCTb He
NpeBbILWAET AOMYCKAaEMbIX 3HAYEHWUIA, PEFUCTPATOP CYMTAETCS FOAHbIM, B MPOTMBHOM Cryyae
ero bpakytoT.

3.4.5 OnpegeneHne OCHOBHOM NOrpeLHOCTN Npeo6pasoBaHusa curHanos T
nTC.

3.4.5.1 OnpepgeneHvie NOrpeLlHOCTM NPOBOAWTL B MATU TOYKaxX, PABHOMEPHO pac-
npedeneHHbIX B KaXaoM NoBepsieMOM AuanasoHe U3MEPEeHWn B COOTBETCTBMM € Tabnuuamm
1.3mn1.4.

3.4.5.2 ina kaxxaon noBepsieMorn TOYKM NPOBOAUTL CneayoLmne onepaumm:

1) MNoakniounTb NPOBEPSEMbIN U3MEPUTENbHBLIA KaHamn permctpatopa B COOTBET-
CTBMM CO CXeMOW, NpuBeaeHHoN B MpunoxeHuu I, B 3aBMCUMOCTM OT TUNa curHan-na.

2) C nomoLLbo NporpamMmmbl KOHPUITYPMPOBAHUSA UM MEHIO PErMcTpaTopa HacTpouTb
n3MepuTenbHble KaHanbl Ha n3mMepeHne 3agaHHON BENUYNHBI:

MeHto "HacTponka" — "KaHanbl"

Tun HacTtpoviku kaHanos
MNMoBepsiemasn BenuynHa npu nosepke
kaHana
Mone | 3naveHve
Onsa PyHKUMA: "HeT"
BCEX — PunbTp: "HeT"
KaHanos Bbibopka: "Tekyliee"
Mpeobpa3zoBaHue CurHan: "Tn"
curHanos Tr1: Twun: Twn nogkntovaemon Tr1
Mam-e Txc: "BpyyHyto"
3Hau. Txc: 000,00
KomneHcauus 3HavyeHus CurHan: "Tn"
Txc *: Twun: "TXA (K)"
M3am-e Txc *: "ABn" — Homep kaHana ¢ ATIY;
"BHyTp. AaTuuk" — ans peructpatopoB 6e3
AB AT
MpeobpazoBaHue CurHan: "TC"
curHanos TC: Tun: Tun nogkntoyaemoro TC
Cxema namep:  "3x npoB." — Ans ucnonHexHus 1;
"4x npoB. 6e3 AeTekT.0bpbIBa" — Ans UCnors-
HeHus 2.
HomuHan: HomuHanbHoe 3HayeHne
conpotumenexusi npu 0°C
Mpeobpa3zoBaHuve CurHan: "nupomeTtp"
CWrHanoB NMPOMETPOB Twn: Twvn nogkn4aeMoro nupomeTpa
* Peructpatop MOXET KOMMMeKToBaTbCs agantepamu ans komneHcaumum Txc ATMN (cTp. 5), noBepka
KOMMeHcaumm TXc B 3TOM Clyyae NpOBOAMUTCS C ykazaHveM B none «M3am-e Txc» Homep Toro KkaHana, K
KOTOPOMY MOAKIKOYEH COOTB. agantep (CM. pucyHok 3.1).

OTkntounTb feTekTupoBaHne obpbiea Tl 1 NMPOMETPOB:
MeHto "HacTporika" — "Obwwme" — 3aknagka "O6wme”
HeTekTop obpbiBa: "BbIKM".
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3) YcTaHoBUTL Ha 3TanoHHOM NpMbope 3HauyeHWe HanpsxeHus (4na Tepmonap) unu
3HayeHne COoMpoTMBReHWs (Ans TepmonpeobpasoBaTtenei COnpOTUBMEHMWS), COOTBETCTBYHO-
LLiee NoBePSIeMOW TOUKeE.

4) 3adhukcupoBaTh NokasaHue permcrparopa.
PesynbTaT cuMTaeTcs NosokKUTENbHBIM, ECN U3MEePEHHOE 3HAYeHe HaxoauTcs B

npegenax, ykasaHHbIx B Tabnuue 1.3 ans Tepmonap v Tabnuue 1.4 ans Tepmonpeobpa3soBa-
Tenew conpoTuenenusi. Ecnm aTo ycnoBue He BIMOMHAETCS XOTA Obl B O4HOM TOYKe, TO perv-

cTtpaTop BpakyeTcs.
3.4.5.3 OnpegeneHve NOrpeLHOCT! KOMMEHCaAUUN 3HaYeHUs TemnepaTtypbl XOnoa-

Horo cnag (TXC)

3.4.5.4 Pabounii koHel, kabenbHon Tepmonapsl (TI1) nomecTuTb B TEpMOCTAT C TEM-
nepatypoi paboyero o6bema (20+5) °C, B KOTOPOM NOAAEpXKMBAETCHA pa3HOCTb Temnepartyp
MeXAy 3TanoHHbIM TepMOMETPOM U paboynm koHLom TI1 He 6onee 0,2 °C.

3.4.5.5 MNogkntounTb BbiBoAb! TI1 K pernctpaTopy B COOTBETCTBUM C PUCYHKOM 3.1:

OTanoHHbIm
TepmomeTp (%
a) -
f Temneparype!
¥
™
- J
TepmocTat
Knemma kanana AB
,,,,,,,,,,,,,,,, Peructparop
t
OTanoHHbIA O
TepmomeTp |¥ Oo—"
6) 11
[E Apantep
ATIN
|V
™
Tepmocrar

PucyHok 3.1 Cxema nogknoyeHns permctpaTopa npy onpeaeneHnm norpelHoCTM KOMMNeH-
caumm 3HayeHus TemnepaTtypbl XC:
a) BctpoeHHbIM TepmogaTtymkom. BeiBoabl T nogkntoyaroTes k knemme kaHana AB,
pacnosioXXeHHOro HenocpeaCcTBEHHO Ha4 TEPMOLATUNKOM;

6) Mpwn nogkntoyeHun T vepes agantep ATIN k nponaBonbHoMy kaHany AB.

MpumeyaHne — 30Ha noakntodeHus BoiBogoB Tl gomkHa ObiTb M3onMpoBaHa OT
BO3[ENCTBUSI BO3AYLUHbBIX MOTOKOB.

3.4.5.6 Hactpoutb napameTpbl M3MEPUTENBHOIO KaHana peructpatopa B COOTBET-
cTBUM ¢ Tabnuuen n.3.4.5.2 anst noBepky KomneHcauun 3HavyeHusa TXC.

BblaepxaTb cxemy B TeveHue 15-20 MuH.

CHATb NokasaHue TemnepaTypbl perctpatopa T, COOTBETCTBYIOLLEE U3Mepsie-

MOI TeMnepaType B TepMocTare.
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3.4.5.7 Bbluucnutb abcontoTHYH MOrPeLIHOCTb KaHama KOMMeHcauun 3HauveHust
Temnepatypbl XC Kak pa3HOCTb MOKa3aHUin 3TaroHHOro TepMoMeTpa 1 perucTpaTopa;

BbluncneHHoe 3HayeHne JomkHO ObiTh B Npegenax:

— NPV UCMONb30BaHNM BCTPOEHHOIO TepMmoaaTtymka: +2°C;

— npw nogknoyeHun T yepes agantep ATIIN: +1°C.

3.4.6 OnpeperneHne OCHOBHOI NOrpeLIHOCTU Npeo6Gpa3oBaHUA CUTHaNoOB Nu-
pomeTpoB.

OnpepeneHne MOrpeLiHOCT NMPOBOAUTCS B MSATW TOYKax, paBHOMEPHO pacnpene-
NEHHBIX B KaXXOAOM NMOBEPSEMOM AMana3oHe M3MEepeHni Ans NMPOMETPOB C rpagyvMpoBKamMu
no FOCT 10627 — 71.

Mpu onpeaeneHnn oCHOBHOWM NOrpeLLHOCTU NpeobpasoBaHnsa CMrHaNoB NMPOMETPOB
NpoBOAUTL CNeayloLme onepauum:

1) MNoakniounTb MpOBEpPSEMbIN M3MEPUTENbHBLIA KaHan perncrtpatopa B COOTBET-
CTBUM CO CXEMOW, NpuBeaeHHon B MpunoxeHuun I, ana 3agaHHOro Tuna curHana.

2) HacTpouTb napameTpbl U3MepUTENBHOIO KaHana permctpaTopa B COOTBETCTBUM C
Tabnuuen n. 3.4.5.2 ona noBepku npeobpasoBaHUs curHanoB nupomeTpoB. OTKNIOYMTL Ae-
TeKkTupoBaHue obpbiBa Tl M NMPOMETPOB:

MeHto "HacTpoika" — "Obwme" — 3aknagka "O6wue"”

HetekTop obpbiBa: "BbIKM".

3) YcTaHOBUTL Ha 3TanoHHOM Npubope 3Ha4YeHUe HanpshkeHUs, COOTBETCTBYOLLEE
nosepsiemon To4yke (no Tabnuue 3.3).

4) 3adhmkcmpoBaTb NokasaHue perncrpartopa.

PesynbTaT cuntaeTcs NonoXnTenbHbIM, ECMM U3MEPEHHOE 3HAYEHNE HAXOOUTCS B
npegenax, ykasaHHblx B Tabnuue 3.3 onsa 3agaHHoOro 3HayeHus.

Tabnuua 3.3
Tun 3HavyeHue Ha Mpegenel gonyckaemon 3HavyeHue Ha
nMpoMeTpa 3TarnioHHOM norpeLIHocTn 3TanoHHOM
npuGope MwuH. Makc. En. npuGope

415 °C | 403,5 426,6 °C 0,190 mB
600 °C | 594,0 606,0 °C 0,820 mMB

PK-15 800 °C | 7974 802,6 °C 2,790 mB
1100 °C 1098,3 1101,7 °C 10,310 mB
1498 °C 1497,5 1498,5 °C 33,582 mB
607 °C | 602,3 611,7 °C 0,833 mMB
800 °C | 797,0 803,0 °C 2,650 mB

PK-20 1100 °C 1098,1 1101,9 °C 9,830 mMB
1500 °C 1498,5 1501,5 °C 32,220 mB
1998 °C 1997,0 1999,0 °C 88,906 mMB
905 °C | 902,8 907,2 °C 2,366 mMB
1200 °C 1198,3 1201,7 °C 8,910 mMB

PC-20 1500 °C 1498,8 1501,2 °C 23,480 mMB
1760 °C 1757,0 1763,0 °C 44,880 mB
1996 °C 1993,0 1999,0 °C 74,133 mMB
1205 °C 1202,1 1207,9 °C 3,106 MB
1600 °C 1598,3 1601,7 °C 10,710 mMB

PC-25 1800 °C 1798,2 1801,8 °C 17,550 vmB
2200 °C | 2198,2 2201,8 °C 39,230 mMB
2447 °C 2445,2 2448,8 °C 58,972 vmB
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3.4.7 OnpepgerneHne OCHOBHOW NOrpeLlHOCTH anropuTMa BbIYUCIEHUs pacxo-
na.

OnpegeneHne NOrpeLLHOCTN NPOBOAUTCS B HECKOSbKMX TOYKax ANs Kaxaoro tvna
cpeabl. [Npy onpegeneHny OCHOBHOM NOrpeLLIHOCTA anropMTMa BbIYUCIIEHWUST pacxoda NpoBo-
OuTb cneayowue onepaumm:

1) ¢ nomoLbio nporpammel KOHUrypmposaHma RConfig (BXoauT B KOMMMEKT no-
CTaBKW) CKOHUIypMpoBaThb pernctpaTop cregyowmnm obpasom:

e Kanan AB1 (3HayeHune TemnepaTypbl):
o curHan: 20 mA; HI': 0,000; BI1: 20,000;
o (yHKUMS: nonb3osaTtenbckas; ToyHocTb: 0,000; HIMA: -50,000; BIMA: 400,000;
O BblpaxeHwue: 3HavYeHne 13 KonoHku t, °C;
o unbTp: HeT; nepmoga: 0,2c; BoiGopka: TekyLlee.
e Kanan AB2 (3HayeHne abCconTHOro AaBneHns):
o curHan: 20 mA; HI: 0,000; BI1: 20,000;
o byHKUMS: nonb3oBaTenbckas; TouHocTk: 0,000; HIMA: 0,000; BIA: 20,000;
O Bblpa)eHue: 3Ha4yeHne U3 KornoHku P, Mla;
o wunbTp: HeT; nepuon: 0,2c; Bbibopka: TekyLlee.
e Kanan AB3 (3HadeHve nepenaga AaBneHns):
o curHan: 20 MA; HIM: 0,000; BIM: 20,000;
o (byHKUMS: nonb3oBaTenbckas; TouHocTk: 0,000; HIMA: 0,000; BIA: 10,000;
O BblpaXkeHue: 3Ha4yeHne 13 konoHkn dP, Mla;
o unbTp: HeT; nepuon: 0,2c; BoiGopka: TekyLLee.
e Kanan MB1 (BbluncneHue pacxopa):
O CUrHanm: pacxop;
o To4HocTb: 0,0000; HIMK: 0,0000; BI1: 99,0000;
o unbTp: HeT; nepuon: 0,2c; Boibopka: TeKyLLee;
o [MapameTpbl pacxoga: B cooTBeTCTBMU € Tabnuuamn 3.4 — 3.13.
Oucnneii: ckoHurypuposaTtb oTobpaxeHne kaHanos AB1-AB3, MB1.

2) ycTaHOBWTL B 3TanoHHow nporpamme «Pacxogomep-MICO» 3HaveHus B cooTBeT-
cTBum ¢ Tabnuuamm 3.4 — 3.13, 3adhnKCMpoBaThL 3TANIOHHOE 3HAYEHME;

3) 3adhmkcmpoBaTb NokasaHne pernctpaTopa;

4) onpefennTb OCHOBHYIO NOrpeLUHOCTL no dopmyne 3.1;

X, —X.
é‘ = aie om .100)/0 (3.1)
om
rae X, — 3HaYeHue, paccUMTaHHOE C NOMOLLbIO anropuTMa;
X, — 3HAYEHME, PACCHUTAHHOE C MOMOLLILIO 3TanoHHoro MO.

Pe3yanaT CHUTaeTCd NoNoXUTerbHbIM, €Cl1M OCHOBHaA NOrpelHoCTb anropntmMma
BbIHUCIIEHUA pacxoga HaxoOanTcd B oonycke, npuseaeHHOM B Tabnuue 1.6. Ecnu ato ycno-
BME He BbIMNOMHSAETCS XOTSA Obl B OAHON TOYKE, TO perncrtpartop 6paKyeTc;|.

Tabnuua 3.4
MapameTp 3HavyeHune
Cpega NpPUPOAHbIN ras
cyXatolLee yCTponcTBO umacbpaf ma
(yrnoBon cnocob otbopa gaBnexHus)
pacyeT Koad)-Ta CKMMaeMoCTun GERG-91 moga.
maTepuan CY crtanb 12X18H9T
maTtepwan TpybonpoBoaa crtans 20
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MapameTp 3HayeHue
dzo, MM 100
D20, MM 200
Ru, MM 0,15
fh, MM 0,04
Ty, 04, 3
Xa, % 5
Xy, % 1
Pc, KI'M3 0,694
Tabnuua 3.5
OTtanoHHoe MamepeHHoe
t,°C | P, Ma dP, MMMa 3HayeHune 3HayeHune Honyck dpon, %
gm”', Kr/c Qm, 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 3.6
MapameTp 3HayeHue
Cpepa BO34YyX
cyXatoLee yCTponCcTBO Anacparma
(yrnosoi cnocob otbopa gaBneHus)
maTepuan CY ctanb 12X18H9T
mMaTepuvan Tpybonposoaa cranb 20
dzo, MM 100
Dzo, MM 200
Ru, MM 0,15
'y, MM 0,04
Ty, FO4 3
Tabnuua 3.7
OTanoHHoe MamepeHHoe
t, °C P, MMa dP, MMa 3Ha4eHne 3HaveHne Oonyck 8pon, %
gm’, Kr/c Qm, 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
Tabnuua 3.8
MapameTp 3Ha4yeHue
Cpepa neperpeTsin nap

cyXalollee yCTpOoicTBO

avadparma (yrnoson cnocob otbopa AaBneHust)

maTepuan CY

ctanb 12X18H9T

mMaTepuvan Tpybonposoaa cranb 20
dzo, MM 100

D20, MM 200

Ry, MM 0,15

'y, MM 0,04

Ty, rog 3
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Tabnuua 3.9
OTanoHHoe M3mepeHHoe
t,°C | P, Ma dP, MlMa 3HayeHue 3HayeHune Honyck dgon, %
On’", Kr/c Om, 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 3.10
MapameTp 3Ha4veHue
Cpena HacblLWEeHHbIV BOAAHON nap

cy)Kawllee yCTPOMCTBO

anadparma (yrnosou cnocob otbopa aaBneHunst)

matepwan CY

cranb 12X18H9T

CyXatoLLee yCTpOiCTBO

maTepuan Tpybonposoaa ctans 20
dzo, MM 100
Dzo, MM 200
Ruw, Mm 0,15
'y, MM 0,04
Ty, 04, 3
Tabnuua 3.11
OTanoHHoe M3mepeHHoe
X t, °C P, MMa dP, MMNa 3Ha4eHne 3Ha4yeHue Honyck 8pon, %
On’", Kr/c Om, Kr/c
1,00, 110 0,1455 0,02 0,85833 0,05
1,00f 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 BOASIHOIO napa, Kr/Kr
Tabnuua 3.12
MapameTp 3HaveHue
Cpegna BoAa
anadparma

(yrmoBon cnocob otbopa aaBneHus)

maTepuan CY ctanb 12X18H9T
maTtepwan Tpybonposoaa crtans 20
d20, MM 100
Dzo, MM 200
Ru, MM 0,15
li, MM 0,04
Ty, 04, 3
Tabnuua 3.13
ST1anoHHoe MamepeHHoe
t,°C | P, Mla dP, MMa 3Ha4eHne 3HayveHune [onyck dpon, %
gm’, Kr/c Qm, 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
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3.5 OcpopmneHure pe3ynbLTaToB NOBEPKU

3.5.1 MonoxuTtenbHble pe3ynbTaTbl NepBUYHON NMOBEPKM PErMcTpaTopoB OdopMIIs-
0T 3anucbio B NacrnopTe, 3aBEPEHHO NOBepuTeneM M yOOCTOBEPEHHOW OTTUCKOM Kreinma.
MonoxuTenbHble pesynbTaTbl NEPUOAUYECKON MOBEPKU PEMMCTPATOPOB ODOPMIISIOT cBUAE-
TENbCTBOM O NMOBEPKE, @ B MacnopTe AenaeTcs 3anuncb pe3yrnbTaToB NOBEPKY.

3.5.2 Mpu oTpuLaTenbHbIX pe3ynbTaTax NoBepkW, PerncTpaTopbl He JonyckalTes K
NPUMEHEHUIO A0 BbISICHEHUS MPUYMH HEUCTIPABHOCTEN U MX YCTPAHEHUS.

Mocne ycTpaHeHWs 0B6HapYXeHHbIX HEUCTPABHOCTEN NPOBOAST NOBTOPHYIO NMOBEPKY,
pe3ynbTaTbl MOBTOPHOW NOBEPKM — OKOHYATENbHbIE.
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4 TEXHWYECKOE OBCNYXWBAHUE

4.1 O6wme ykasaHus

TexHnyeckoe 06CnyKMBaHME NPOBOASAT C LieNblo obecrneyeHnss HagexHow paboTbl
perucTpaTtopa B Te4yeHue AMTENbHOro Neproaa aKcnnyaTauum 1 3aknovaeTcs B cuctemaTtu-
YeckoM HabsoAeHUN 3a NPaBUIBHOCTLIO 3KCMyaTauum, PerynspHOM TEXHUYECKOM OCMOTPE,
npoBepke paboTocnoCoGHOCTM, NEPUOANYECKOI MOBEPKE U PEMOHTHBIX paboTax.

4.2 Mepbl 6e3onacHocTn

K paboTe gonyckatoTcsa nvua, nsydmslumne Hactosiwee PO u "lMpaBuna TexHnyeckom
akcnnyatauum u 6e3onacHoCTU OBCMYXMBaHWS 3MEKTPOYCTAHOBOK MPOMBILLIIEHHBIX Mpej-
npuaTnn”.

YcTpaHeHue nobbix HEUCNPaBHOCTEN NPOBOAUTL TOMBKO NPU OTKMIOYEHHbIX Hanps-
XEHUSAX Ha Lensx, CBA3aHHbIX C PerMcTpaTopoMm.

4.3 Nopsagok TexHMYEeCKoro obcnyxmBaHua permctparopa

4.3.1 MNeprnoANYHOCTb TEXHMYECKOIrO OGCNYXMBaHUA:

— €XEMECSIUYHBIN TEXHUYECKMI OCMOTP;

— npoBepka paboTocnocobHOCTM B COCTaBe CUCTEMbI (MEPUOANYHOCTL onpeaenseT-
CS1 CpOKaMK, YCTaHOBIEHHbIMY AJ151 CUCTEMbI Ha NPeanpUaATUN).

MepeyeHb paboT NPOM3BOANMBIX NPU TEXHUHECKOM 0BCNYKMBaHUN:

— MNpoBepka 4NCTOTbI U LENOCTHOCTU perncTpaTopa. Pernctpatop He AOMKEH UMETb
MEXaHUYECKMX MOBPEXAEHWUN, NpuBOAAWMX K noTepe paboTocnocobHocTu. BHelwHue no-
BEPXHOCTU Npubopa He A0MKHbI UMETb CNEAOB rpsa3v 1 Nbinu. B cnyvae 3arpsisHeHnst npoTe-
peTb MeCcTO 3arpsA3HeHnsi Cyxon candeTKon.

— lMpoBepka paboTocnocobHOCTN permcTpaTopa BCTPOEHHbIM KOHTponem. B meHio
"Hactponka" — "Obwue" — "MHdopmauma" B none "CamogmnarHocTuka" npoKOHTPONMpPOBaTh
oTCcyTCTBME COOOLLEHMI 06 owmnbkax.

— lNpoBepka HagexHOCTU KpenneHus perncrpatopa. [poBepunTb HagEeXHOCTb Kpen-
NeHus perncTpaTopa Ha MecTe YCTaHOBKU, MPY HEOBXOAUMOCTH 3aTSHYTb BTYIIKM KpENNeHns
K LUnTY.

— MNpoBepka HageXHOCTU KINEMMHBIX COeAMHEHU. MpoBEpPUTE HAAEXHOCTL MOOKMIO-
YeHusi kabener 1 NPoOBOJOB K perncTpaTopy, Npy HeOGXOAMMOCTU NOATSAHYTH BCE BUHTOBbIE
KpenrneHnst Ha Knemmax.

4.3.2 Tepuoaunyeckyro NOBEPKY perMcTpaTopoB NPOBOASAT He pexe OQHOro
pa3a B 3 roaa B COOTBETCTBMU C yKa3aHUSIMU, NPUBEAEHHbIMU B pa3fe-
ne 3 HacTosiLero pykoBoAcTBa Mo 3KcniyaTauum.

4.4 3ameHa GaTapen NMTaHUSA BHYTPEHHNX YacoB

4.4.1 Obwwme cBeaeHns

MuTaHne BHYTPEHHMX YACOB perncTpaTtopa OCYLLECTBMSETCA OT nuTueBon batapeu
TMna CR2032 (1 wr.). CpegHuii cpok cnyx0Obl 6aTtapen coctaBnseT He MeHee 3 fner.

3ameHa Gartapeun peructpaTopa B npefernax rapaHTUAHOrO cpoka 3JKcniyatauuu
OCYLLECTBNSIETCS NPeanpuUaTUEM U3roToBUTENEM, NGO cepBUCHON cryxGoi noTpebutens
Npy HanM4yMn NUCbMEHHOTO paspeLleHUst NPeanpuUsaTUS U3roTOBUTENS.
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3ameHa baTapeun peructpaTopa nocrne rapaHTUMHOIO CpPoka OCYLLECTBNSIETCS cep-
BMCHOW cryx6ow noTpebuTens.

4.4.2 TpoBepka ncnpasHocTn baTapen

MNpoBepka ncnpaBHOCTM BaTapen NPOBOAUTCA CriedytoLwmm obpasom:

- pernctpaTtop (C KOPPEKTHO YCTAaHOBMEHHbIMU TEKYLUMMW BPEMEHEM W 4aTon) OT-
KMIOYUTb OT CETU NMUTaHUS Ha BPEMS HE MeHee 2 MUH;

- BKMounTb peructpatop. OTobpaxaemble Bpems U Aata B pernctpatope JOSIKHbI
COOTBETCTBOBATb TEKYLLUM 3HAYEHUSIM.

4.4.3 NIHcTpyKums no 3ameHe baTtapen

\E

&\l

PucyHok 4.1. UnnocTpauumn K onucaHuio npouecca 3aMeHbl 6aTapeu 4acoB peructpa-
Topa (a — Ans ucnonHeHus 1, 6 — AnNs UCNoONHeHus 2)
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4.4.3.1 BbiBepHyTb 1 BuHTa (puc. 4.1, no3s. 1) (notarHble, C KPECTOBbLIM LUMULOM),
CKpennsLWmx NULUeByIo NaHenb ¢ 3agHeln YacTelo npubopa. B ucnonHeHun 1 gononHutens-
HO BbIBEPHYTb C 3aHeN naHenu BUHT (no3. 8), ranikun pasbema nHTepdenca RS-232 (no3.7),
OTBEPHYTb ralkun 1 CHATb X BMECTE C Luanbamm co LWNunbku 3asemnenns npudopa (nos.6).

4.4.3.2 Cobniogasi OCTOPOXHOCTb, pPa3beAVHWUTL NepefHio (Mo3. 2) u 3afHwk
(nos. 3) wactu kopnyca, He 0TCOeanHss kabenu oT BHYTPEHHWUX YacTen npubopa. B ncnonHe-
HWM 2 o6paTuTb BHUMaHWE Ha YCTaHOBIEHHble ANCTAHLUMOHHbIE BTYMKK (M03. 5 - 4 wWrT.), He
3abbIB NX yCTaHOBUTL Ha MeCTO Npu obpaTHon cbopke.

Jlntnesasn 6atapesa tTuna CR2032 yctaHOBNeHa B creuuanbHOM AepXaTterne Ha Tow
Xe nnate npubopa, 4To 1 pasbem ansg SD/MMC-kapTbl (nos. 4).

4.4.3.3 [ns n3BneyeHusa 6atapen M3 rHesga HeobxoamMmMo nogaeTb 6aTtapewnky TOH-
KOW LUMMLIEBOWN OTBEPTKON CO CTOPOHbI MMHYCOBOIO KOHTaKTa Aepxarens.

4.4.3.4 YcTaHoBKa HOBOW GaTapewm.

3aBecTu 3a BbICTYNbI "NMOCOBOrO" KOHTaKTa AepXaTens oAHy CTOPOHY baTapewiku u
ycunvem 3allenkHyTb 6aTaperiky CO CTOPOHbI "MWHYCOBOrO" KOHTaKTa AepaTerns.

4.4.3.5 Bkniountb Nnpnbop B ceTb, YCTAHOBUTL Tekylllee Bpems u aaTy.

4.4.3.6 BblkntounTb Npnbop 13 CeTn Ha BpeMs He MeHee 2 MUH U CHOBa BKITIOYUTb.
Y0eaunTbes, YTO CUCTEMHOE BPEMS COOTBETCTBYET TEKYLLEMY.

4.4.3.7 Tlpn nNonoxuTenbHOM pes3ynbTaTe MNpoBepkn paboTocnocobHOCTM 4YacoB
npoussecTn c6opky npnubopa B o6paTHOM nopsake.
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5 XPAHEHUE, TPAHCTNTOPTUPOBAHUE

5.1. PernctpaTophbl OOJMKHbI XpaHUTLCS B CKITAACKMX MOMELLEHMAX NoTpebutens u no-
CTaBLUVMKa B siluMKax no ycnosusam xpaHeHusa 1 FOCT 15150. Bosgyx nomelueHns
He JOKeH cofepXaTthb Mbifn, MapoB KUCIOT U LWenoYen.

5.2. AwukmM ¢ perncTpatopamm A0SMKHbI TPAHCNOPTMPOBATLCA U XPaHUTLCS B onpeae-
NEeHHOM NnonoXxeHun, 0603Ha4YEeHHOM MaHUNYIALUNOHHBIMU 3HAKaMMU.

5.3. lNocne pacnakoBku perncTpaTopbl BblAepXUBaOT He MeHee 24 4 B CyxOM 1 oTarn-
n1MBaeMoM NomeLLeHnn, YTOoObl OHM NPOrpennchb U NPocoxnu. TonbKo nocne 3Toro
perucTpaTopbl MOryT ObiTb BBEAEHbI B 9KCMMyaTaLuio.

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

5.4. PernctpaTopbl TPAHCMOPTUPYIOTCA BCEMU BUAAMM TpaHCNopTa B KPbITbIX TPaHC-
MOPTHBIX CPeAcTBax B COOTBETCTBMM C NpaBuiaMu NepeBo3kn rpy3oB, AeNCTBY-
IOWUMW Ha AaHHOM BUAE TpaHcnopTa.

5.5. PacctaHoBKa 1 KpenneHue sLMKoB C perncTpaTopaMmm AOMKHbI UCKINoYaTh BO3-
MOXHOCTb MX CMELLEHUS 1 yaapoB APYr O Apyra 1 0 CTEHKMU TpaHcnopTa.

5.6. Ycnosus TpaHCNOpPTUPOBaHNA PErncTpaTopoB AOMKHbI COOTBETCTBOBaTL Tpebo-
BaHnsaMm FOCT 15150:

- YCIOBUSIM XpaHeHus 5 - Ansa Bcex BUOO0B TPaHCMopTa;
- YCroBusAM XpaHeHus 3, HO npu TemnepaType oT MuHyc 25 go 50 °C - gns Mopckmx
nepeBO30K B TPOMaAX.
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NPUNOXEHUE A
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PucyHok A.1 — MabapuTHble pasmMepbl pernctparopa:
a) ncnonHexne 1
©0) ncnonHeHue 2
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MpoponxeHne npunoxeHus A
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PucyHok A.2 — Bbipes B WnTe Nof yCTaHOBKY perucrpartopa:

a) ncnonHexue 1

©0) ncnonHeHue 2
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NMPUNOXEHUE B

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

ucnonHenusa 1: a) ans Metpan-910-4-8, 6) ansa MeTpaH-910-0-16
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MpopomxeHune npunoxeHusa b
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PucyHok b.2 — PacnonoxeHne pasbeMoB Ha 3agHeln naHenu perncrpartopa

ncnonHenns 2 (MetpaHn-910-8(12)-8(16))
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NPUNOXEHUE B

(ObsasaTenbHoe)
CxeMbl NOAKMIOYEHN perncTpaTtopa npu aKcrnyaTaumm

P1
Pernctpatop MeTtpaH-910

[unckpeTHble BbIXOAbI o o
|:| HE E EEEEEEEENENEGS |:|
[unckpeTHble BXxoabl AHanoroBble BXobl 1 2 3 4 5

A=gur=1 Ao R Lwgy | Legu Er s
CIemms ] [[] wmma

[RN-2N- 2N

RS-485 RS-232 ~220V

= B

P1 — nctoynuk HanpspkeHmnsa (TIT)

PucyHok B.1 — Cxema MoAKIOYEHUS1 perucTpaTopa Mnpu U3MEPEHUU HanpshkeHust,
BbIxogHoro curHana T v nupomeTpoB

Pernctpatop MeTtpaH-910

,D,VICerTHbIe BbIXOAbl

|:| EEEEE N s N NN |:|

[nckpeTHble BXxoabl AHanoroBble BXoabl
[J === ] |:| [

RS-485 RS-232 ~220V | | T
~~ ~
B & &4 Rn

P2 P1

P1 — patumk
P2 — nctoyHuk nutaHmsa gaTymka
RH — conpoTuBneHne Harpysku

PucyHok B.2 - Cxema noakmnoyeHnst perucrparopa npu namMepeHun yHnuumpoBaH-
HOro TOKOBOIO CUrHana garyvka
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3064.000 PO
MpopomkeHve npunoxeHus B

Pernctpatop Metpan-910
Coe,ClVIHMTeJ'IbeIe npoBoAa A0MKHbI

UMeTb OANHAKOBbIE CONPOTUBIEHUS
,D,VICerTHbIe BbIXOObl

I:l EEEEE N s NN I:l

[OunckpeTHble BXOoabl AHanoroBble BXOAbl

:llll-:l |:| EEEa

RS-485 RS-232 ~220V

= O B

R - conpoTuBneHve (TepMoMeTp CONPOTUBIEHNST)

Pernctpatop Metpan-910

n [ins npubopos ¢ Bepcuen MO 1.6.14 u Bbiwe.
MCKPETHblE BbIXOAb!

I:l EEEEE N s EEEsEEE I:l

[unckpeTHble BXxoabl AHanorosble BXobl

] ===: ] |:| "R

RS-485 RS-232 ~220V

= & B3

R - conpoTuBeneHne (TEpMOMETP COMPOTUBIIEHMST)

6)

PucyHok B.3 — Cxema nogknodeHns peructpatopa npyv n3aMepeHn ConpoTUBIEHMUS
(Temnepatypbl TepMonpeobpasoBaTenem ConpoTUBIEHUS):

a) ans ncnornHenns 1 n 2 no 3-x NPOBOAHOM CXEME;

6) Ansa ncnonHeHns 2 no 4-x NPOBOAHON CXeMe;
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3064.000 PO

MpopomkeHve npunoxeHus B

Ha knemme mexay koHTakTamm 2 1 3
yCTaHaBnnBaeTCs nepemMblyka

PernctpaTtop MeTpaHn-910 3)
[unckpeTHble Bbixoabl
ﬂI/ICerTHbIe BXOAbl AHanoroBble BXOAbl
[ swm= [ |:| TR g
RS-485 RS-232 -~220V
= ©)

a) Cxema nopgkntodeHns ans npubopos c Bepcueit M0 1.6.12 v Bbiwe (cM. n. 2.13.6.5)
6) Cxema nogkntodeHus anst npubopos ¢ Bepcuent MO 1.6.11 n Huxe (cMm. n. 2.13.6.5)

R - conpoTuBneHne (TepMoconpoTUBEHnE)

PucyHok B.4 — Cxema nogknodeHns peructparopa npyv n3amMepeHnm ConpoTuBeHns
(Temnepatypbl TepMmonpeobpasoBaTenem CONpoTUBIEHUS) MO 2-X MPOBOLHON CXeMe

Pernctpatop Metpan-910

[lnckpeTHble Bbixoapbl

D H EEEENEsssEEEEE D
1 2 D,VICerTHbIe BXOAbl AHanoroBble BXoAbl
Tl @D ] eeee [

RS-485 RS-232 ~220V

= =

P4
P. 4

PucyHok B.5 - Cxema NoAKIoveHns ONCKPETHbIX BXOOO0B perncrtpartopa And BblXo-
Aa Tuna «CyXOl7I KOHTaKT»
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MpopomkeHve npunoxeHus B

Pernctpatop MeTtpaH-910

[OncKpeTHble BbIXOAbI

|:| (R RN NN NN NN |:|

WCKpPEeTHble BXOAbl AHarnoroBble BxoAbl
O [ e [

| —

RS-485 RS-232 ~220V

(s | R B

-0
B
+O
a)

-0
BM

+0

——
L]

6)

Bl — 6nok nutaxHusa

Pl/lcyHOK B.6 — Cxema nopgknto4yeHus ANCKPETHbIX BXOAOB perncrtpatopa ana noteH-

LUManbHOro Bbixoaa napannenbHO Harpy3ke TpexnpoBOA4HOIo AaT4yuka:

a) NPN Tuna;
6) PNP tuna.
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3064.000 PO
MpooomkeHune npunoxexHus B

Peructpatop MeTpaH-910

[nckpeTHble BbIXoabl

EEEEEEss s EENEEEn I:l

AHanoroeble Bxoapbl

WCKpeTHble BXOAbl
LT e B e PP

RS-485 RS-232 ~220V

= & £

Bl — 6nok nuTaHus
PucyHok B.7 — Cxema noakntoyeHnss ANCKPEeTHbIX BXOAOB permctparopa Ans noTeH-

UnanbHOro nogknr4veHnsa
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MpogomkeHune npunoxexus B

Peructpatop MeTtpaH-910

[vckpeTHble BbIXoabl

|:| EEEEE N s s N NN

24B

120 MAmax  RS-485 RS-232
- Nt

(0 S 50 I L |

]

,D,I/ICerTHbIe BXOAbl AHanoroBble BXoabl

(3 eene OO0 [ anue

~ 220V

-m

LOaTtunk
4-20 mA

.-
oYo

a) MogknioveHne gaTtymka ¢ Bbixogom 4-20 mA

Peructpatop MeTtpaH-910
OunckpeTHble BbIxoabl
D W EEEE N NN D
[nckpeTHble BXoAbl AHarnorosble BXoAbl
] ==== [] |:| . mEs
24B
lZO_nzi\Tax RS-485 RS-232 ~ 220V
= 9 ]
LOaTtunk
0-5, 0-20 MA
+ -
O O
U | N
O O

6) MoaknioyeHne gaTyuka ¢ Bbixogom 0-5 MA, 0-20 MA.

3064.000 PO

PlﬂcyHOK B.8 — CxeMbl NogknNiYeHnst JaTYNKOB C TOKOBLIM BbIXO4OM npn ncnonb3o-

BaHWN BCTPOEHHOIo MCTOYHUKA NUTaHUA.
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3064.000 PO

MpopomkeHve npunoxeHus B

Perncrtpatop MeTpaH-910

,D,VICerTHbIe BbIXOAdbl

[ ]

[unckpeTHble BXOoabl

e [ I:l

RS-485 RS-232

[ ]

AHanoroBble BXOAbl

[ ]

~220B / 80 mA

= [

o
NAMNAA

CeTb

~220B/ 80 mA,

50 Ny

3awmTHoe

3a3emneHne
Ha MecTe
YCTaHOBKM

PucyHok B.9 MogkntoyeHne pernctparopa K CeTu nuTaHns

BapmaHT NOAKIKYeHnsA
ANCKPETHbIX BbIXO40B K

Pernctpatop MeTtpan-910

[nckpeTHble BbIXxoabl
HE B B EEEEEEEE NG
OunckepTHblEe BXOAbI

] mmma[ ] |:|

RS-485 RS-232

1]

AHanorosble BXobl

[ ]

~220V

00 0o

]

0o 0o

uenam curHanusaymum

PucyHok B.10 BapuaHT nogknoyeHns OUCKpPeTHbIX BbIXOAOB peructpaTopa K Lensm
CUrHanusaumm
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NPUNOXEHUE I

(ObsazaTenbHoe)

CxeMbl NOAKMYEeHNst permcTpaTtopa npu noeBepke

P1
Peructpatop MeTtpaH-910

[nckpeTHble BbIXoAbl Q Q

[] wesssnnnnnnns [
ﬂMCerTHble BXoAbl AHanorosble BXxoAbl
CJemms ] |:| EEEa g

RS-485 RS-232 ~220V

= 3 B

P1 — nctouHuk obpasuoBoro Hanpsxenus (kanvbpatop METPAH-510 MNKM)

PucyHok .1 — Cxema nogknioyeHns pernctpatopa npy onpegeneHnm oCHOBHOM Mo-
rPELLUHOCTM NPU U3MEPEHUN HaNPSXKEHNS U BbIXOAHOrO curHana Tl (ncnonHeHwne 1,2)

Perncrpatop MeTtpaH-910
ﬂVICerTHbIe BbIXOoAdbl
] sessmmsssmmmasas [ ] /\
OuckpeTHble Bxoap! AHanorosble BXoabl 1 2 3 4 5 P1
At
0«0 [ e olololoiz +
(@) O

RS-485 RS-232 ~220V

= & =

*

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

PucyHok .2 — Cxema nogknioveHns permctpartopa npu onpegeneHnm oCHOBHOM Mo-
rPELLHOCTM NPYN N3MepeHnn Toka (McrnonHeHve 1,2)
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3064.000 PO
MpopormxeHune npunoxexus

PerncrpaTtop MeTtpan-910

[IMCKpeTHble BbIXOAb!

|:| SEEEREEEERERRR: |:| CoeavHuUTernbHbIE NPOBOAA AOMKHBbI
NUMEeTb OAMHaKOBble CONPOTUBIEHNA

D.I/ICKepTHbIe BXoAbl AHanoroBble BXoAbl

[Jwmms[] |:| EEEa

11
O
O

/ 12

P1

SO OS

RS-485 RS-232 ~220V

B ) B4

TpexnpoBofHasi cxema nogkroyeHnsi conpotusnexus (TC) ans npubopos NcnonHexHus 1.

1

PernctpaTtop MeTpan-910 CxemMa NoAKmoyeHus Ans npubopos
MCMOSHEeHUs 2.

ﬂ,VICerTH ble BbIXOAbl

I:llllllllllllll I:'
[nckepTHble BXOAbI AHanorosble BXoabl
|:| "EEEa |:| |:| NN @

RS-485 RS-232 ~220V

(o ] I A0

2)

P1 — KanubpaTtop, B pexvume BocnpoussegeHusi curianoB R, TC (MetpaH 510-MNKM,

MarasuH COnpoTUBIIEHUS)
MpumeyaHve — lMynbcauum Toka BO30YXOEHMS, NPOTEKALWEro Yyepes 3TarloHHOe

conpoTuerienne He 6onee 5%.

PucyHok I'.3 — Cxema nogknioveHnss peructparopa npu onpegeneHnm oCHOBHOM Mo-

rPELUHOCTM N3MepPEHUst CoNnpoTMBNeHus, curHana TC:
1) Mo 3-x npoBoaHoON cxeme (McnonHeHue 1);
2) Mo 4-x npoBOAHOW CxeMe (MCMOoMHEeHne 2).
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MpopormxeHne npunoxexus I

, (2K ]
erngrpatop MetpaHn-910

1 2 [uckpeTHble BbiXxoabl

olo AR EE R s EE R

%CerTHble BXOAbl AHaroroBble BX0bl 1232
o/olo|o

PucyHok .4 — Cxema noAkmnioyeHns peructpatopa npu npoBepKe INeKTpu4ecKomn
NMPOYHOCTM U30MNALMUN N SNEKTPUYECKOTO CONPOTUBIEHNS U30NALMN.
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NPUNOXEHUE [

(CnpaBo4Hoe)

Tabno «PybuH»

Zon

PEMTMCTPATOP
MeTpaHn-910

Pucynok [1.1 MogkntoveHne Tabno «PybuH» K peructpaTtopy no nHrepdeicy RS-485

LiBeToBas mapkmpoBka uHtepdericHoro nposoga RS-485 co ctopoHbl Tabno:

MpoBoa 00603Ha4YeHue
benbin A
CuHun B
OkpaH «3emMnsy uHTepdeica
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