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MepeyeHb NPUHATLIX COKpaLLeHUi

h — SHTanbnus (yaenbHoe TennocofepxaHue) Boabl

hx — SHTanbnus XONOAHOW BOAbl HA UCTOYHUKE

R — peBepc

AB — annapaTHas Bepcus TEMMOBbIMUCIINTENS
AN — annapaTHas HeWCnpaBHOCTb BbIYUCTUTENS
AuUn — aHanoro-umdpoBon npeobpasoBaTterb
=311 — HacTpoeyHasi 6a3a AaHHbIX

Bn — Onok ceTeBoro NUTaHms

BC — BOJOCYETYMK (pacxogomep)

BY — BHeLUHee YCTPONCTBO

rBc — ropsiyee BogocHabxeHme

B — [OWUCKPETHbIN BXOS,
XKKN — KMOKOKPUCTarNM4ecKMn nHaukaTop

HC — HelTaTHas cuTyauus

nBe — nporpamMMHasi Bepcusi TeNNoBbIMUCINUTENS
na — npeobpasoBatenb (4aTyuk) gaBrneHus

nK — nepcoHanbHbIA KOMMbOTEP

no — nporpaMmMmHoe obecneyeHne

nT — nycrtas Tpyb6a

P3 — PYKOBOACTBO MO 3KCMryaTaumu

CH — CcXema usmepeHum

B — Tennosown BBOA
TnMm — TenemeTpus

Tp — Tpybonposog

TC — Tepmonpeobpa3oBaTernb CONPOTUBIEHMS
OPT — (opmyna pacyeta Tenna
XBC — XonopaHoe BogocHabXeHue

OT1aenbHble M3MEHEHUS!, CBA3AHHbIE C coBepLleHCTBOBaHMEM TennoBblHUCIINTENA U
He BNnALWmne Ha MeTpoJ1Iorm4eckmne XxapaktepucTtukun I'Ipl/l60pa, MoryT ObITb HE OTpaxeHbl
B HAcTodLleM pyKoBOoACTBE NO 3KCnJyaTtauuu.
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HacTosillee pyKOBOACTBO NpefHasHa4yeHO AN CNeuuanvcToB, OCYLLECTBSIOWUX
NPOEKTUPOBaHNE, MOHTaX, 06CNYyXUBaHWE, CYUTbIBAHNE NOKa3aHW, KOHTPOINb paboThbl 1
noBepKy TennosbliuMcnuTens TB7 ncnonHenns M (B ganbHenwem — TB7).

1 OnucaHune n paboTa

1.1 HasHauyeHue

TB7 npefHasHayeH Anst MU3MEPEHWI U perucTpaumm napaMeTpoB NoToKa TENSIOHOCK-
Tens (ropsiyeit U XoNoaHOW BOAbl) M KONMYECTBA TENMOBON SHEPrMM B 3aKPLITOW W/MIu
OTKPbLITOW BOASAHBIX CUCTEMAX TEMNOCHAOXEHUS.

TennoBbluncnMTENN 3aperMcTpupoBaHbl B [0CygapcTBEHHOM peecTpe cpeacTs u3me-
peHuii (Ne 67815-17), cooTBeTCTBYIOT TpeboBaHUsAM MpaBunn KOMMeEpPYECKOro yyeTa Ten-
NOBOW 3Hepruu, TennoHocuTens (nocraHosneHue Mpasutenbctea PP Ne 1034 ot 18 Ho-
A6ps 2013 r.), MeTOAMKM OCYLLIECTBMNEHNS KOMMEPYECKOrO yYeTa TENMoBOW SHEpPrun, Ten-
noHocutens (Nnpuka3 MuHMCTEPCTBA CTPOUTENBCTBA U XKUMULLHO-KOMMYHAIBHOIO X0351-
ctea N 99/np ot 17 mapta 2014 r.), FOCT P 51649, TOCT P EH 1434-1, TexHu4eckoro
pernameHTa TamoxeHHoro coto3a TP TC 020/2011.

TennoBbluUCINTEND UMEET 5 MOAenen, OTNNYAIOLMXCA KONMYECTBOM OOCMyXuBae-
MbIX TEMNoBbIX BBOAOB (Tennocuctem). PyHKUMOHaNbHbIE BO3MOXHOCTM Moaenen TB7
npuBeneHbl B Tabnuue 1.

HononHutensHo Mogenb TB7-04.1M BbinyckaeTcs B 2 KOMMMeKTauusx, oTnuyato-
LLIMXCA KOHCTPYKTUBHBIM UCMOMHEHVEM:

— Crangapt (ganee TB7-04.1M);

— Nawt (nanee TB7-04.1M JlawnT).

Tabnuua 1
3 KonunyecTtBo nogknoyaembix 4aTYMKOB @)
=) TB1 TB2 TB3 g =9 o
g 218/ %| &
x m I o ©
Mopenb g | 8« £
c BC|TC|na|BC|TC|n4|(BC|TC|NO| o . 8] A
s g(E| | @
o o
¥ =}
TB7-01M 313 - 1 - - - - - 121]1]4|ectb
CraHgapt| 3 | 3 |3 |1 - - - - - | 1]1]4 |ectb
TB7-041M ™5 33 (32| -|-|-1-1-12]21]-]#ner
TB7-03M 313 - 313 - - - - | 1]2|4 |ectb
TB7-04M 3 3 3 3 3 3 - - - 112 |4 |ectb
TB7-05M 3 3 3 2 2 2 2 2 2 | 1|1|4|ectb
YcnoBHble 0603HaYeHUs:
TB — TennoBown BBOA (Tennocucrema) MO — npeobpa3oBaTenb AaBNEHUS;
BC — BogocyeTumk, pacxogomep; [on. Bxog — Jon. MMMynbCHbIN BXOA;
TC — TepmonpeobpasoBaTenb CONPOTUBIIEHNS; [on. kaHan t°C — fon. kaHan Temneparypbil.

[ononHUTENbHbLIA UMNYTLCHBIA BXOA MOXET BbliTb UCMONb30BaH B CYETHOM peXuUMe
(M3mepeHne obbema BOAbI, KONMYECTBA SMEKTPOSHEPIM U T.1.), B PEXMME peructparopa
BHELLHMX COBbITUIA (CUrHaNM3aums) Unu B peXxnuMe KOHTPOMS Hanmuns nuTatoLLero Hanps-
XKEHUsI.

[u1ckpeTHble BXOAbl UCMONb3YHTCA A5 NOAKIHOUEHUS NOTUYECKUX CUTHATIOB C Lerblo
KOHTPONS peBepca M OTCYTCTBUSI TEMMOHOCUTENSI.

JononHuTenbHbLIN KaHan TemMnepaTypbl MOXeT GbiTb UCMONb30BaH ANS U3MEPEHNUS
TemnepaTyp HapyXHOro BO3Zyxa UM XONOAHOM BOAbI.
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TennoBbluMCNUTENDb NMEET NHTEPXENCHI:
— USB (Device);

- RS232;

— Ethernet nnn RS485 (onuuoHanbHo).

1.2 TexHUYeCKUe XapaKTepUCTUKMN
1.2.1  [Modknrovyaembie OamyuKku

Bopocuetuukn (BC). Tennosblumcnutenb paccuntaH Ha paboTy ¢ BogocyeT4YMkamum
(pacxogomepamu), UMEIOLLMMUN YUCAOMMMYIBLCHBIN BbIXo4 ¢ BecoM umnynbca ot 0,0001
0o 10000 nutpoB. BeixogHas uenb BC MoxeT ObITb: MacCUBHOW (FEPKOH MU OTKPbITHIN
konnektop), unu aktmeHon (TTJ1, KMOM n T. n.).

YacToTta umnynbcoe naccuBHom uenu BC — He 6onee 16 'y npyu ANMTENBLHOCTU CO-
CTOSIHUSI «pa3oMkHyTO» Gonee 50 Mc. B «3aMKHYTOM» COCTOSIHAM CONPOTUBIEHME Lienun
OOIMKHO ObITb MeHee 3 kOM npu HanpsikeHun meHee 0,5 B, «pasomkHyTOM» — Gonee
3 MOwm unu Toke yTeukn meHee 1 MKA.

YacTtoTa umnynbcoB akTuBHoM uenu BC — He Gonee 1000 'y npu AnNuTENbHOCTU
Kakgoro cocTtosiHust BbixogHon uenn BC He meHee 0,5 mc. HanpsikeHue akTuBHOM
uenn BC: B cOCTOSAHMM BbICOKOTO YpoBHS («H») — 2.4+5 B, B COCTOSAHMM HM3KOTO YPOBHSI
(«L») — £ 0,4 B. BbixogHoe conpoTtuneHve uenu He 6onee 10 kOm.

Tepmonpeo6pasoBatenu conpotuBneHus (TC). MNMpumeHsitoTca ogHotunHble TC,
umetoLLe xapaktepuctuky 10001, 5000 (a=0,00391 °C?), Pt100, Pt500 (0=0,00385 °C™1).

Mpeo6pasoBaTtenu nsdbiTouHoro aasnenus (MA). Vicnoneaytotca ML ¢ BEIXOOHBIM
curHanom 4—-20 MA 1 BEpXHUM npeaernomM nsmepenuii He 6onee 2,5 MMa.

1.2.2 U3mepsieMble u paccyumbieaeMbie eeJIUHUHbLI 8 cucmemax TB1...TB3
Tabnvua 2
0O0603H. HanmeHoBaHue [nana3soH v eq. usmepeH. [lMokasaHus
G1...G3 [O6beMHbIV pacxoq 0 —10°% M3y
P1...93 [MoLwHocTb no Tpy6am 0 — 106 M'kan/y Tekywimne
d® |MouwHocTb No TENNOBOMY BBOAY 0 — 108 M'kan/y
t1...t3 |TemnepaTypa BoAbI 0-180°C
P1...P3 |36bITOMHOE JaBneHue 0-2,5Mla Tekywne
dt PasHocTb Temnepatyp Bogbl t1 — t2 0-160°C Vi apxuB-
— Hble cpea-
tx TemnepaTypa xonogHou BoApl 0-180°C Hne
ta TemnepaTypa Bo3gyxa muHyc 50 — 130 °C
V1...V3 |O6bem Boabl 0-—108wm?
M1...M3 |Macca sofpl 0-108T7
dM  |Macca Bogbl, 0TOGpaHHOM 13 CUCTEMBI
oTs, I/ITorMOBble
Q(Sf Tennosas aHeprus 0 — 107 M'kan apXVBHbIE
:(I-)Iz SpeMﬂ HopMasbHol paboThl 0 — 5x10%ac
peEMsi OTCYTCTBUS cyeTa
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1.2.3 MMapamempsbi apxueoe
Tennosbluucnutens obecneynsaeT popMnpoBaHNE apXMBOB:

1) UHTepBanbHble apX1Bbl (HACOBOM, CYTOUYHbIN 1 MECAYHbIN) — CpeHUE 3HaYe-
HWA (TemnepaTtypa, pasHOCTb TemnepaTyp, AaBMEHNE) N HAKOMMEeHHble 3Ha4YeHus (Konu-
YeCTBO TENOBOW 3HePrumn, 06 bEeMbI, Macchl, Bpemsi HopMasibHOW paboTbl 1 BpEMS OTCYT-
CTBUS cHeTa) U3MepsSeMbIX BEMMUMH HA COOTBETCTBYIOWMX MHTepBanax. O6bemMbl apxu-
BoB: 1440 (60 cyTok) — 4acoBbIx 3anucein; 400 cyTouHbIX 3anuncen n 60 MecsaYHbIX 3anucen.

[JononHUTeNbHO B KaXXOOM W3 MEepeyvuCrieHHbIX apXMBOB PErUCTPUPYOTCS Koadbl U
Bpemsa OEeNCTBUS HELUTATHbIX cmyau,wh.

2) NToroBbIin apXvMB — 3HAYEHVs C HapacTalolWUM UTOroM (KONMYECTBO TEMSIOBOWA
3Heprun, o6bEMbI, Macchl, BpeMsi paboTbl) USMEPSIEMbIX BENWYMH CO BPEMEHM rnocren-
Hero cbpoca apxuBa Ha KoHel, cyTok. O6bem utorosoro apxuea 400 sanuceil.

3) ApxuB AnarHocTM4eckom MHopmaumu.
ApxuB cOCTOUT M3 3-X YacTen:
— ApxuB nsameHeHus B[l — prkcauns NsMeHeHun HaCTPOEYHbIX MapameTpoB.

— ApxuB cobbITUI — chukcauus cbpoca MHTEpPBanbHbLIX 1 UTOFOBOIO apXMBOB, U3Me-
HeHusa HacTpoek ¢ MK, pa3pelleHuns/3anpeTa 4OCTyna K HacTporkam.

— [AnarHocTM4eCKNN apxXmB — PMKCaLMs BKITHOYEHNSA/OTKMIOYEHNS CETEBOIO NUTaHUS,
TEXHOJOMMYeCKNX COObITUN.

O6bem apxuBa guarHocTMyeckon nHgopmaumm He meHee 3060 3anucen.
Mpw BbINoNHeHMn onepaumn CBPOC nHTepBarbHbIE 1 UTOTOBbLI apXMBbLI OYULLIAHOTCS.
C6poc apx1Ba guarHoCcTM4eckor MHopMaLumm HEBO3MOXKEH.

Mpun OTKMHOYEHNN MUTAHUA TEMMOBLIYUCIIUTENS BCE apXMBbl COXPaHSAIOTCA B 9HEpro-
He3aBUCMMOWN NaMsITV B TEYEHWE CpoKa Cryx6bl nprbopa.

1.2.4  3kcnnyamayuoHHble XxapaKmepucmuKu

Pabouune ycnosusi akcnnyaTtaumu:
Temnepartypa oKkpyxatoLero Bosgyxa ... oT muHyc 10 go 50 °C.
aTMOCHEPHOro AABMEHUSA B ANAMA30HE ....ceeeeeeieiiieeeaaaeanneees o1 84 no 106,7 klMa;
OTHOCUTENbHAasA BNaXHOCTb OKpyxatoLero Bosgyxa npun 35 °C .........ccccveeee. 95 %.
HanpsHKeHHOCTb BHELUHEro NepeMeHHOro MarHMTHOro nons 4vactoton 50 Iy
2 TSR oT0] 3 [T PSR 400 A/wm.
BMbpaummn yactoTom (5-25) 'y n amnnnMTygon cmeLleHus
CTeneHb 3aWwuThbl KOPMyca OT NPOHUKHOBEHUS MbINN U BOAbI
[2BAPUTHBIE PABMEDDI ... .veeeeiiiieeeitiee et e e eieee e et e e s anbeeeeaeeeeesneeas
Macca B TPaHCMOPTHOMN YMAKOBKE HE BOMEE ......covuviieiiiieeeiiiieeeieee e siiee e
CpenHuii CPOK CIYXKObI .......vvveeeeeeeeeinnneeee. ... 12 ner.
YcTaHoBneHHas 6e3oTkasHas HapaboTka 75000 u.

* CteneHb 3awuThl IP54 obecneunBaeTcsa Npu 3aKpbITOW Kpblllke pasbema USB. B
npouecce aKcnnyatauum aHHbIN BXOS UCMONb3YyeTCs aNN30anYecKku.
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1.25 Memposioauyeckue xapakmepucmuku e pabo4yux ycr1oeusix

Tabnuua 3.
BenuuuHa [unanasoH | Mpeaens! norpetuHoct!) | MorpeluHocTs
Konunyectso TennoTbl (Tennioson 0_107 | ¥ (0,5 + Atmin/At) % 2 oTHOCHTENLHAS
aHeprum), FOx (Mkan) * (0,1 + 10/A0) % 2
Macca tennoHocutens, T 0—108 +0,1% OTHOCUTENbHAasA
O6bem TennoHocutens, m3
Konunyectso namepsiemoit cpeapl, | 0 — 108 +1en. mn.p. abcontoTHas
M3 (1, KBT-4)
CpenHuii o6beMHbIi pacxod, M34 | 0 — 108 +(0,01+1/M) % OTHOCUTENbHas
TemnepaTtypa TennoHocutens, °C | 0—180 o
TenF/)lne)r/JF;Typa Bo3gyxa, °C -50 — +130 +0,1°C abconioTHas
PasHocTb Temnepartyp, °C 0-—160 | +(0,03 + 0,0006At) °C | abcontoTHast
W36biTouHoe gasnerve, MMa (krc/om?)| 0 —2,5 +0,1% npueegeHHas
TekyLiee Bpemsi +0,01% OTHOCUTENbHAasA

T = 8 — nepvog n3MepeHnsi pacxoga, C.

Tabno un uHTepdeiicHoro Bbixoaa.

JINYNHOWN.

Atmin — MMHMManbHas usaMepsieMasi pa3HoCTb Temneparyp, Atmin=2°C.
At — pa3HocTb TeMrepaTyp Boabl B ABYyX TpybonpoBogax, °C.
A® — pa3HOCTb TeMnepaTyp ropsivyen n xonogHow sogel, °C.

1) rlOI'peLIJHOCTM HOPMUPOBaHbl OT BXOAHbIX Lenen TeNnoBbIYUCINTENS A0 ero nokasaHui Ha

2) MNorpelHOCTb HOPMMPOBaHa NPU YCNOBUM M3MEPEHWSA Pa3HOCTY ABYX TemnepaTyp.
3) MNorpelHoCcTb HOPMMPOBaHa NpY YCNOBUM ONpeAeneHns PasHoCTM ABYX TemnepaTyp, oaHa ux
KOTOpbIX n3MepsieTcs, a BTopas (TemnepaTtypa XOofno4HOW BOAbl) NPUHSTA YCIOBHO NOCTOSIHHOW Be-

MeEXKMOBEPOUHBIN NMHTEPBAM «.cceiiiiieiiieeaeaeaiiieieeaaaaeaaanaeteeeaaaeaaansneeeeaaeeeaannneeeeeans
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1.3 AnekTponuTaHue

OnekTponuTtanne TB7 ocylLecTBNsieTCs OT BCTPOEHHOWN NUTUEBO GaTapen ¢ HOMUHamNb-
HbIM HanpspkeHveMm 3,6 B unu ot BHeLLHero ceTeBoro 6rioka MMTaHUs C BbIXOAHBIM Hanpsixe-
Hvem 10-16 B u Tokom He meHee 100 MA.

Mpumeyanue [Mpu NponagaHUm BHELLHETO NUTaHWUS TEMMOBLIYUCIIUTESb NEPEXOAUT Ha
paboTy OT BCTPOEHHON GaTapen.

Mpwn nogkntoyerum MK no uHtepdericy USB Bblumncnutens nutaetcs oT MK.
B TennosbMvcnuTenb MOryT yeTaHaenveaTtbcsA 6atapen 3-x Tunopasvepos: AA, C n D.
B cnyyae aBTOHOMHOro NUTaHUsi pekomMeHZyeTcs ycTaHaBnmBaTb 6atapeto Tmna C.

[Mpun 3akase TennoBbIYNCNUTENS C BHELUHMM UCTOYHUKOM MUTaHWUSI yCTaHaBnuBaeTcs
GaTapest AA, HE3aBMCMMO OT MOAENMN.

[pn ncnonb3oBaHUK yrbTPa3BYKOBbLIX PACXOAOMEPOB C MUTAHUEM OT TENSIOBbIYNCN-
Tens pekoMeHayeTcs NpumMeHsiTb 6atapeto Tuna D.

3aBncMMOoCTb BpeMeHun paboTel TB7 OT 4yacToTbl BXOAHOIO cuMrHana npeacraBrieHa Ha
puc.1.1.
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YacroTa 1 kaHana, Ny,
Puc. 1.1 — Pecypc 6atapeu

Mpumeyanue Pecypc 6atapeun paccuutaH U3 ycroBusx:
+ Temneparypa okpyxatoLLero Bosayxa 0 — 25 °C,
+ Bpemsi paboTbl No nHTepdelicy (kpome USB) oo 3 yacos B mecsL,.
+ Bpemsl paboTbl MHAMKaTOpa A0 3 YacoB B MecsiL,.

Ecnu peanbHble ycnoBusi akcnnyartaumm OTNINYaKTCs OT yKa3aHHbIX Bbille, TO pacyeT-
HbI pecypc paboTbl 6aTapeun ymeHbLIaeTcs.

BbluMcnuTens KOHTponNupyeT pa3psig 6aTapen nutaHns u pecypc 6atapeu. Mpu cHU-
XeHUW HanpsbkeHus nutaHna o 3,15 B Ha akpaH BbiBoaMTCH npeaynpexaeHve LB.

B cnyyae nosieneHusi npuaHakoB pa3psaa 6atapen (LB) oTkniovaeTcs noacseTka nH-
aunkatopa 1 yBenuumMBaeTCsi UMK naMepeHust TemnepaTtypsl 4o 600 c.

HopmanbHoe dyHkunoHnpoBaHue TB7 obecneunBaeTcsa 0o 2-X Hefernb nocrne aktu-
BM3aUMK Npu3Haka paspsaa 6atapen. ApxvBbl M HAKOMIEHHbIE UTOTM COXPaHSAOTCSA U Npu
nonHom paspsige 6atapeu.

BHUMAHUE! PaGota agantepos Ethernet nnu RS-485 Bo3moxHa TONBLKO Npy NOAKIHO-
YeHHOM ceTeBOM 6roke NUTaHus.
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1.4 3awwmTa OT HeCaHKLMOHMPOBAHHOIO BMellaTeNibLCTBa

[ns npegoTBpalLeHnsa HECaHKLMOHMPOBAHHOMO BMeLLaTenbcTBa B paboty TB7 cyuye-
CTBYIOT cneayrwme ypoBHM 3alllUThbI.

3au.w|'ra OT UISMEHeHUs KanMGDOBO‘-IHI:IX KOSCbeVILWIeHTOB N OT BHECeHuUss name-

HEHWI B 3MEKTPOHHbLIN MOAyNb BLINOMHSAETCS HAHECEHNEM OTTUCKa KneMa nosepu-
Tens (puc. 1.2 a).

OTTUCK KNenMa

rocnoBepuTens
MecTo nnombmpoBaHus
MHCMNEKTOPOM
a) NMnomba rocnoeepuTens 6) NMnomba nHcnekTopa cHabXxatoLLen opraHm3aumm

Puc. 1.2— MecTa nnoMOu1poBaHnsi BbIMUCTIUTENS

M3meHnTb KanubpoBouYHble KO3(PdULMEHTBI C KnaBuaTypbl U MO MHTepdency npu
Hanuunm nnom6sl rocnoseputens HEMb341.

KoHnmpounbHas cymma kanubpoeok (KCK), noctynHa Ans n(pocMoTpa Ha akpaHe Ten-
nosblyucnutens (meHo CEPBUC— UH®OPMALIUA O NMPUBOPE) (cm. puc.3.12).

3almuTa HacTpoeYHbIX napameTpoB obecneymBaeTcs NOMOOIN MHCNEKTOpa Tenso-
cHabxaroLern opraHusaumm (puc. 1.2 6).

OTkNoYeHMe 3aLmThbl Ha M3MEHEHME HaCTPOEYHbIX NapaMeTPOB BbINOMHSETCSA Haxa-
TMEM Ha KHOMKy AocTtyna (CMm. puc. 2.2).

3awuTa yctaHaBnmBaeTcs:
— Np¥ NOBTOPHOM HaXXaTuK KHOMKW AOCTYNa;
— no ucteyeHnn 60 MUHYT C NEPBOro HaxaTus KHOMKW JocTyna.

[locne aToro Bce NonbITKM U3SMEHEHUS HACTPOEYHbIX MapamMeTpoB UTHOPUPYIOTCS.

[ns onepaTMBHOIO KOHTPOSSI M3MEHEHNST HACTPOEK TEMMOBLIYUCIIUTENS NpeaHa3Ha-
YeHa KOHMPOJIbHasi CyMMa HacmpoeYHbIX napaMempoes, koTopasi oTobpaxaeTcs Ha
akpaHe Tennosbliumncnutens (CEPBUC-UHPOPMALINA O NMPUBOPE) (cm. puc.3.12).

3auwmTa BcTtpoeHHoro MO oT HecaHKUMOHUPOBAHHOIO BMeLLaTenbLCTBa.

[ns onepaTUBHOro BbISIBNEHUs1 chakTa naMeHeHust BcTpoeHHoro MO Tennosbiumcnm-
Tensa npegHasHadeHa KoHmposnbHas cymma [10. KoHTponbHas cymma gocTynHa ans
npocmoTpa Ha akpaHe Tennosbliumcnutens (CEPBUC— UH®OPMALIUA O NMPUBOPE).

AEXMB guarHocmqecxoﬁ MHQOEM&HMM.

C uenblo KOHTPONs 32 U3MEHEHNSIMU HacTpoeK 1 paboTocnocobHOCTH TENMOBLIYNC-
nutens nmeetca 3 HecTMpaeMbix apxmea (ApxuB nsmeHenuns b1, Apxue cobbiTui, dna-
FHOCTUYECKNI apXuB).

B apxuBax dukcupytoTca AencTBra nonb3oBaTtenei no OTKNIOYEHWIO 3aLlnThbl Ha N3-
MEHEHWe HacCTPOeK, U3MEHEHNIO HACTPOEYHbIX MapameTpoB, NEPEKMOYEHNI0 HacTpoey-
HbiX 6a3 AaHHbIX, MPUMEHEHUNIO TEXHOMOMMYECKNX PEXMMOB (NoBepka, Kannbposka),
cbpoc apxuBa.
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1.5 Be3onacHocTb akcnnyaTauum
TB7 He obnapaeT chakTopamu, MMEKLUMUN OMACHbIA XapakTep npy paboTe ¢ HUM.

Mpu akcnnyataumm 1 ucnbiTaHnax TB7 gormkHbl cobniogaTtecs «MpaBuna TexHuue-
CKOW 3KCMnyaTaummn 311eKTPoyCcTaHOBOK noTpebuteneiy, «lpasuna TexHukn 6esonacHo-
CTM MpW  3KChfyaTauuMu  3NeKTPOyCcTaHOBOK  mnoTpebuTene» wu  TpebosaHus
FOCT 12.2.007.0.

O6wue TpeboBaHus 6esonacHocTy Npu ucnbiTaHusix no FOCT 12.3.019.
2 YcTtpouctBo u paboTa

2.1 CBeAeHMA 0 KOHCTPYKLUMU

Tennobluncnmtens TB7 cocTouT U3 OByX YacTen: NPUOOPHOro U MOHTaXHOro (KOM-
MYTaLMOHHOW NaHernun) OTCEKOB.

BHewwHunin BUA npnbopHoro otceka TB7 npeactasneH Ha pucyHkax 2.1 1 2.2.

MHamnKkaTop ceTeBOro nuTaHus
NHankaTop

KnasnaTypa

3aBoacKol HoMep

PasbeM uHTepdelica e |
N Paab;aMSmgTe?QJeﬁca ) \
Ethernet/RS485 (no 3akasy N e
8 -
= Cnot gna SD-KkapTbl
Pasbem nHTepdenca RS232

Puc. 2.1 — BHewwHuin Bua npubopHoro otceka TB7 (Bua cBepxy)

BHyTpy NpMBOpPHOTo oTceka pacnono)eH MUKPOMPOLIECCOPHLIN Moaynb, obecneynsa-
IOLLMIA Npuem, 06paGoTKy U PErMcTpaLmio AaHHbIX OT NEPBUYHBIX AaT4yMkoB. Ha nuuesoii
naHenu NpuGopHOro oTceka HaXOAATCA MHAMKATOP, KnaBvaTtypa u pasbeM uHTepderica
USB.

Ha TbinbHOM cTOpOHe NpMBOPHOro oTceka pacnonaratTca 6atapes nuTaHus, agan-
Tepbl UHTepdencoBs, KHOMKa JOCTYNa K HACTPOEYHbIM NapameTpam 1 niomba rocnosepu-
Tens.

B HwxHen Yactn npnbopHOro oTceka HaxoaATCa CnoT Ans NoAkmYeHus SD-kapThbl,
pasbem DB9 mHTepdenca RS232, a Takke pasbeM RJI45 nHtepdelico Ethernet nnm
RS485 (no 3akaasy).

Mpumevanne B mogenun TB7-04.1M Jlant cnot gnga nogkntoveHms SD-kapTbl OTCyT-
CTBYET.

Mo ymonyaHuto TB7 noctasngaetcsa ¢ nHtepdgencom USB n RS232. o otaensHomy
3akasy MOXeT ObITb ycTaHOBMEeH aganTtep uHTepdenca Ethernet unu RS485. JononHu-
TenbHbIA NHTEPdENC MOXET BblTb YCTaHOBMEH NOMb30BaTENeM CaMoCcTosiTENbHO. [ops-
[OK YCTAHOBKW U HACTPOWKM NpMBEAEH B npunoxeHusax E n XK.

Bua cHu3y Ha npubopHbIA OTCEK NpeacTaBreH Ha puc. 2.2 n 2.3.

Mocne noeepkn TB7 npnbopHbI oTcek NnomoupyeTca noBeputenem. Mecta nnombu-
poBaHusA NokasaHbl Ha puc. 1.2a.
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Pasbem ana  MecTo ycTaHOBKMU BaTapes

NoAK/OYEHUS naom6bl
baTtapeu rocnosepuTens
MnaTta MHTepq)emca
3awuTHas

KpblLIKa
\ Mnata nHTepgerica

Ethernet unn RS485
(no 3akasy)
KHonka goctyna

K HACTpOEYHbIM ———___

napamerpam \

Cnot ans Pasbem DBOM PasbeM R145 unHtepderica
SD-kapThl MHTepdeica RS232 Ethernet nnn RS485

Puc. 2.2 — Bug cHu3y Ha npubopHbI otcek TB7

Pasbem gna  MecTto yCTaHOBKVI BaTapes
no,uKqueHMﬂ naom6bl
aTapeu rocnosepuTens

KHonka .u,OCTyna

K HaCTpOEYHbIM Mnata nHTepdelrica
rnapameTpam uUsB
PasbeMm ans

NOAKNOUEHMSA

BHELLH. nMTaHMﬂ

PasbveMbl ans
noAK/IOUYEHUS
BHELLUHMX Liernen

~

Pasbem DBOM
nHTepdenca RS232

Puc. 2.3 — Bup cHu3y Ha npubopHbI otcek TB7-04.1M Nant
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MoHTaXHbIA 0Tcek (puc.2.4) coOoepXUT KNeMMHUKU OJ1si NMOAKITIOYEHNS CUrHATbHBIX
NMHWUIA OT NEPBUYHBLIX AATYMKOB U BHELUHETO NMUTaHUS.

MoHTaxHbI oTcek ansa mogenu 04.1M JlanT KNEMMHWNKOB HE UMEET.

KneMMHuUku ans
noakr4yYeHnsd
BHELUH.MUTaHNS

KneMMHuUkun ans
noak4yeHnsa
BHELLUHUX LUenen

[epmoBBOAbI PG9
Puc. 2.4 — Bug Ha MOHTaXHbIA OTCEK NMPU CHATOWN KpbILLKe
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TB7 nmeeT 4-x CTPOYHbIN XnakokpucTannmyeckmun nhankatop (PKKN) ¢ nogceeTkoin.

I'Ipm aBTOHOMHOM MUTAHUN NUHOUKATOP raCcHeT CcnycTA 30 ¢ nocne nocnegHero Haxa-
TUA Ha KHOMKW.

MpumeyaHune [Mpy NOBTOPHOM HaxaTum Ha MioByto KHOMKY Ha MHAMKaTOpe OToBpaxaeTcs
MYHKT MEHI0, KOTOpbIiA Gbin BbIGpaH Ha MOMEHT rallieHUsi HaUKaTopa.

OTo6paxeHne nHpopmaLmmn Ha MHAMKaTOpe NpeAcTaBreHo Ha puc.2.5.
HeT cumBOna - AOCTYN 3aKpbIT

Tekywve paTta v BpeMsi mmp 02.02.11 01:07:04( A )«="A" - foCTyn pa3pelueH
o TEKYLWUNE "M" - pexum noeBepku
Bbi6paHHbIli MYHKT MEHIO mmp "ot
APXWB bl LB" - pa3psaa 6aTapeu

Tun HewTaTHOM cUTyauunmn
Puc. 2.5 — Oto6paxeHue nHpopmaumm Ha nHamkaTope

B npaBom BepxHeM yrny aKkpaHa 0ToOpaxaeTcsi pexvm TennoBblYMcnuTens (4OCTyn K
HacTpoeyHbIM NapameTtpam (A), nosepka (M), pa3psa 6atapen(LB)).

B npaBoM HWXKHeEM yrny akpaHa oTobpaxaeTcs 0603Ha4YeHWe HelTaTHOW CUTyauum
npu M3MEPEeHUN NapameTPOB MK annapaTHble HEMCMPaBHOCTU, BbISIBIIEHHbIE B X04e ca-
MoAnarHocTuku. Mpy OTCYTCTBUM HELITATHBLIX CUTyauUin UMW annapaTHbIX HeucrnpaBHoO-
CTeii yka3aHHOe More ocTaeTcsl CBOGOAHbIM.

KnaBuatypa coctouT u3 6 knaeuvwl. HasHayeHne knaBuLL:

@ @ @ @— BbIGOP MyHKTa MEHIO M N3MEHEHUe 3HaYeHnsa napameTpa;

— BXOZ B BbIGpaHHbIN NYHKT 1 hrKkcaumnsa 3Ha4eHns unm npoueaypsbl;

— BO3BpaT Ha NpeablayLLnit ypoBeHb MEHIO.
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2.2 Anroputm pa6oTbl

PaboTa TB7 3akntoyaeTcs B npeobpa3oBaHUM BXOAHbIX CUrHAMNOB B NOKa3aHWUs COOT-
BETCTBYHOLLMX (PU3NYECKUX BENNYNH.

CwurHanel ot TC 1 N noaBepratTcd npeobpasoBaHWio C NepMoLoM:

— 60 ¢ B criyyae oTCyTCTBMSA BHELWWHEro nutanus (cetesoro unn USB) n noraweHHoro
WHAMKaTopa;

— 600 c B crnyyae Hanuuusi npusHaka paspsiga 6atapeu (LB);

— 6 ¢ BO BCcex OCTarnbHbIX Criyyasx (MMTaHne OT BHELUHEro UCTOYHMKA, aKTUBHOE CO-
CTOSHME MHAMKaTopa).

Mmnynbcbl ot BC obpabaTbiBaloTcs TENNOBLIYUCTIUTENEM B MOMEHT NOCTYMNINEHNS.
[MpeobpasoBaHne 3HAYeHWIn COMPOTUBIIEHUS B MOKa3aHWs TemnepaTypbl COOTBET-
ctByeT ypaBHeHusam FOCT 6651.
[MNOTHOCTb U 3HTaNbNUS TENMOHOCUTENS BbIYMCNAOTCA MO YPaBHEHUAM, annpOKCK-
mMupyowmm aaHHble TCCC/, rae B kayecTBe apryMeHTOB CryXaT nsmepeHHas Temnepa-
Typa 1 uamepeHHoe n3bbIToYHOEe NGO AoroBopHoe abcontoTHoE AaBneHne.
Macca TennoHocuTens n TennoBasi 3Heprusi BbIYMCNSOTCA No ddopmynam, npMeegeH-
HbIM B MyHKTE 2.7, B COOTBETCTBMWN C BBEAEHHLIMWN HACTPONKaMMU.
Ha ocHoBaHMM NapamMeTpoB BXOOHbIX CUTHANOB NPOM3BOAMTCSI pacyeT namepsiemMbix
BEJINYMH:
o  ObbeMmHbIl pacxol - NponssedeHne CymMbl MMMYbCOB Ha BU, npmeeaeHHoe k
nepuoay o6HOBNEeHUs nokasaHum (o1 8 c);

e Maccosnil pacxod, mernnogol Nomok no mpybam u mernnoebiM 88600am — TEKY-
LMe 3HaYeHUsT MaccCbl U TEMMOBOW SHEPrun, NpUBeaAeHHbIe K nepuoay obHoBMe-
HWUS1 NOKa3aHWN.

B apxuBbl (HacoBble, CYTOYHbIE Y MECSAYHbIE) TEMNTOBBIYMCIMTENS 3aNNChIBAOTCS:

o CpeldHeapugpmemuyeckue rnokaszaHusi 0aseHusl - HaCTHOE OT CyMMbl TEKYLLNX
nokasaHui Ha Y1CIo X M3MEPEHMWI 3a Yac, CYTKU U MecsiLl.

o CpedHes3gelweHHbIe oKa3aHUsi memrepamypbl — YaCcTHOE OT CyMMbl NpOon3Be-
OEeHWI NoKasaHui TemnepaTypbl U 3HAYEHWUIA Macchl Ha Nepuoae N3MepeHnii Ha
rnokasaHusi Maccbl Ha UHTEpBane apxMBMpoBaHus. [1py OTCYTCTBMM MMMYIbCOB
oT BC nokasaHus npyHnMatoT cpegHeapudMeTU4ecKoe 3HaueHme.

o [lokasaHusi o6bema — CymMa Npov3BEeAEHUSA YMCra UMMNYNBbCOB 3a MHTepBan ap-
XVMBMPOBaHNSA Ha BEC UMMYrbCa.

o [loka3aHusi Macchl U mernioeoli 3Hepauu, BbIYUCIIEHHbIE MO hoOpMynaMm, npuee-
OEHHBbIM B NyHKTE 2.7, B COOTBETCTBUM C BBEAEHHBIMW HACTPOMKaMMU.

e /iImozosbie noka3aHusi 06 bema, Maccbl U 3HEPTUM HA MOMEHT OKOHYaHWUSI UHTEpP-
Bara apxvuBMpoOBaHUS.

o CymmapHasi mennogasi aHepausi (Qcym) no mennosbiv egodam TB1...TB3.

Mopsgok pacyeTa CyMMapHON TEMSOBOW SHEPTMU 3aBMCUT OT 3HA4YeHUs napameTpa

«Mcn.QTB» no kaxgomy TennoBoMy BBoAy (CM. n. 2.6). Mo ymonyaHuio 3HayveHue
«Mcn.QTtB = EcTby.

TB1 TB2 TB3 3Hayenmne «Mcn.QTBe»
Qcymm = +Q7B1 +Q18B2 +Q1B3 Cymma
— Q71 — QrB2 — Q.3 Pa3HocTb
0 0 0 Ectb, Het

BHUMAHMUE! Tpu yctaHoBke «Mcn.QTB = HeT» 3HaYyeHue TennoBou aHeprum no TB
He paccuuTbiBaeTcs!

B TB7 BcTpoeHa cuctema auarHocTukm paboTbl y3na yveTa. Anroputm paboTbl npu
HanuuMn HewTaTHbIX cUTyauui n onucanne kogos HC ans ux pacnosHasaHus npuse-
OeHbl B [NpunoxeHun A.
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2.3 MpuHUMN opraHusaunm TennoBbix BBoaoB (TB)

Mopknioyaemble K TENMOBBLIYUCIUTENIO AATHYMKMA UMEIOT XKECTKYIO NPUBS3KY K HOMEpPY
TB (TB1 + TB3) n Tuny Tpyb6onpoeoaa. MakcumarnbHoe YiCio NOAKITHYaeMbIX JAaTYMKOB
B 3aBUCUMOCTM OT Moaenu TB7 npueeaeHo B Tabnumue 1.

HasHayeHve TpybonpoBoaoB:
Tpy6onposog Tp1 — nogatowumii, Tpybonposog Tp2 — obpaTHbIN.
TpybonpoBoa Tp3 B 3aBMCMMOCTU OT 3HaveHust napameTtpa KT3 ncnonbsyetcs:

— KT3=1 — ansa yyeTa o6bema BoAbl (KaHan XONO4HOM U NMTLEBOW BOAbI).
— KT3=2 — anga nsmepeHns n permctpaumm Temneparypbl;
— KT3=3 — ana pacyeTta TennoBow aHeprun (kaHan MBC nnu nognutkm);

Mpu ycraHoBke napameTpa KT3=0 Tpy6onposoa Tp3 13 pacyeToB U MHAMKALMU UC-
KntoyaeTcs.

2.4  CtpykTypa 6a3 AaHHbIX HACTPOEYHbIX NapamMeTpoB

HacTpoeuHble napameTpbl, HeoGXo4MMble AMsl HOPMamnbHOrO (YHKLMOHMPOBaHMS
TENMOBLIYMCIUTENS XpaHSATCA B 6a3ax AaHHbIX.

TB7 umeeT gBe 6a3bl gaHHbix (BA1 n B2). Mo ymonuanuio B[12 oTkntoyeHa.
Kaxxgasn n3 6a3 gaHHbIX coaepXXuT 3 rpynmnbl HACTPOEYHbIX MAapamMeTpPoB:

CucTteMHble napameTpbl — NapameTpsbl, onpegensiowme paboty TB7 B uenom.
O6wme napameTpbl no TB — napameTpebl, onpegensioLlie anroputm pacyeTa
TEnnoBoW 3Heprun, cnocobbl KOHTPOISA YacoBoro Tenna, 6anaHca macc u Temne-
paTtyp B Kaxaom n3 TB.

MapameTpbl Tpy6onpoBoAoB — napameTpbl nogknodaemsix BC v MM, gorosop-
Hble 3HaYeHns 1 cnocobbl KOHTPOMSA YacoBOro o6bema Mo Kaxagomy us Tp.

B kaabl KOHKPETHBI MOMEHT aKTUBHOWN siBNsieTcs ogHa us b[.

Yucno pgoctynHbeix B, (ogHa vnu aBe) n cnocob ux nepekntoyveHus 3agarTcs npu
HacCTpoVike TEMMOBbLIYUCIINTENS.

Mpu ncnonb3oBaHmm Asyx B[ ux cmeHa BO3MOXHa Tpems crnocobamu:

C KnaBmaTypbl:
= 3anpeLleHo;

" [P OTKITHOYEHHOW 3aLLUTE;

*  [pPW BKITFOYEHHOW 3aLUMTE MO Naposto.

yaaneHHo no komange c NK:

= 3anpeLLeHo;

=  [pPW BKIKOYEHHOW 3aLUMTe MO Naposto.

aBTOMaTM4YeCKn B 3apaHee yCTaHOBIeHHoe BpeMms. [1py HacTpolike TennoBblync-
nuTensi cMeHa aktnsHon B[l 3apatoTca gatel nepekntoveHus b (bA1->b02 n
BO2->b01).

Howmep aktuBHol B[] oTobpaxaeTtca Ha akpaHe B meHio CEPBUC-AkTuB.B[.

MapameTpsbl, 3anucaHHble B B[], AOCTYNHbI ANs NnpocMoTpa Ha akpaHe TB7 HesaBu-
CMMO OT YCTaHOBIEHHOIO YPOBHSI JOCTYMa K HACTPOEYHbLIM NapamMeTpam.
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2.5 OpraHusaums MeHIO

[ns npocmoTpa namepsieMblx napaMmeTpoB Tel'lJ'IOI'IOTpeGJ'IeHVIFI, a TakxXe napamMeTpoB
B[] npumeHsieTCa MHOroypoOBHEBas CUCTEMA MEHIO.

CTpyKTypa MeHIo nokasaHa Ha puc. 2.6.
YpoBeHb nonb3oBatens ————Pp{ [ @¢—— CepBUCHbLIN YpOBEHE —P>

Tekywue l«» Wtorm [«»| ApxuBbl [«» CepBuc |e» Hactponku

TB1 TB1 Yacoson FVIH®. O MPUBOPE CUCTEMHBIE

TB2 TB2 CyTOuYHbIN F KOMMYHUKALINA BAO1

TB3 TB3 MecsuHbI F HANAOKA BA2

an an WToroBeii F OQHEPFOMNOTPEB/. | OOM. UMMM. BXO4
ApxvB nameH. B[] [ AMrn. HEUCIMPABH. | ONCK.BXOObI
ApxuB cobbITui I AkTuBHas B YMNPABIJI. b2

OwnarHocT. apxuB [ Tun 6aTapeu

I Hanp. nutaHus

F QCKPETHbLIE BXOAObI
F TENEMETPUNA

OToGpaxeHue NYHKTOB
MEHIO TONbKO NpU  —p CBPOC APX1BA
OTKITHOYEHHOW 3awuTte I-IOBEPKA
Puc. 2.6 — CTpykTypa MeHI0 TEMOBbLIYUCTIUTENS

C uenbto ygobcTBa HaBuraLMm No MEHIO CyLLECTBYET [iBa YPOBHS:
e YpoBeHb Nonb3oBaTens;
o CepBWCHbIN ypOBEHB.

YpoBeHb_nonb3oBartens npegHasHayeH Ans NpOCMOoTpa TEKyLLUX, UTOroBbIX U ap-
XMBHbIX NapameTpoB no TB1, TB2, TB3 1 gon. umnynscHoMy BXoay.

CepBUCHbIN_YpPOBEHb MO3BONSIET NPOCMaTpMBaTh (M3MEHSITb - TOMbKO MpU paspe-
LUEHHOM AO0CTYrMe) HacTpoeyHble napaMeTpsl Tennosbluncnutens (HACTPOWMKW), yeta-
HasnueaTtb napameTpbl uHTepdercos (KOMMYHUKALIMWN), koHTponmpoBaTh BbIXOAHbIE
3HavyeHusa nepBuyHbiX gatumkoB (HAJTALKA), aktmBmsmpoBaTb pexum nosepku (MO-
BEPKA) 1 BbINONHATL COPOC apxmBOB U NTOroBbIx nokasaHun (CBPOC APXMBA).

Ha cepBUCHOM ypOBHe BhINOMHSIETCS cMeHa 6a3 gaHHbIx (B).

MpumMeyaHue W3meHeHWe HACTPOEYHbIX MapaMeTPOB, aKTUBM3ALMS PeXMMa NoBeEPKU
unm cbpoc apxmeoB Bo3MoxxHbI TOJTbKO nipu oTkntoueHHom 3aiyuTe!

BkntoyeHne CepBMCHOrO YPOBHSI OCYLLECTBMSIETCA MYTEM HaxaTus U yaoepXKaHus
kHonkn MEHIKO Ha Bpems He MeHee 8 ¢ nu HaxxaTueM Ha KHomky [locTyn.

OTKNOYEHNE CEPBUCHOIO YPOBHSI BbIMOSHSAETCS NMyTEM NMOBTOPHOIO HaxaTus U yaep-
*aHus kHonku MEHIO Ha Bpems He meHee 8 ¢ unu aBTOoMaTMyecku Yepes 1 4yac nocne
BXO[a B CEPBUCHbLIN YPOBEHb.

[MapameTpbl, He BAMSIOLME HA METPONOTMYECKME XapaKTEPUCTUKN U anroputm pa-
60ThI (CkopoCcTb 0OMeHa No MHTepdeicy, NPOTOKoN 0bMeHa 1 ceTeBoi Homep npubopa),
MOryT ObITb U3MEHEHbI NPU 3anpeLLeHHOM AOCTyne.
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2.6 HacTtpoeuHble napameTpbl

B paHHOM pasgene npuBedeH COCTaB HAaCTPOeYHoM 6a3bl AaHHbIX TB7.
3HayeHus, BblaeNeHHbIe LIBETOM, YCTAHOBIEHbI MO YMOYAHUIO MPU BbIMYCKe.

CUCTEMHbIE

CeTt.agpec CeteBon agpec: 0+255
WOEHTU®UKA- AP fApeo: =
Kopg.opr. Kog opraHusauum: 9 cumBosnoB
uus
LOoroBop Homep gorosopa: 9 cumBonos

ABTOMaTUYECKMI nepesoj 4acoB Ha neTHee/3vMHee Bpemsa:

HACTP. OATbI/ [EI8 — HeT nepeBoaa; Bkn — ecTb nepesoa. Mepesoa BbINOT-

MepeBopg 4ac.

BPEMEHU HseTcs B 2 Yaca HO4M nocneaHero BockpeceHbs MapTa (oKTsbpst)
Ha 1 yac Brepep (Ha3ag)
Yac otyeta |Yac otyeta 0 +

OTueTHble cyTku Mecsiua: 1+31. MNpu 3HayeHUn paBHOM 31 OTYETHbIE CYTKU COB-

[OaTta oTtueTa
NagalT ¢ KaneHgapHbIM MecsiLem

Ce:(;r::ua EanHnuel namepennn Q un P: — 'kan u kre/cm?; CU — Mk v MMa
Tepmonpeobp. | Xapaktepuctuka TC: m; 5000; Pt100; Pt500
_dorn. umn. BXon
Mcnonb3oBaHue Aon. MMMynbCHOro Bxoaa: m — He 1UCnonb3yeTcs;
Ucnonb3. |KOHTp.ceTu — KOHTPOsb HanpspkeHns ceT; CYeT umn. — cyeT MMnynbcos; Cwur-
Han-ua — BXOA, CUrHanusaumm
Bec. umn. | Bec nmnynbca 0+-9999,999, n/umn (BT-4/vmn) .
OMmin MuvHMManbHOe YacoBoe 3Ha4YeHne napameTpa SHaqeHws AerCTBI-
AMNmax MakcmmarnbHoe YacoBoe 3HavyeHue napaMerTpa TefIbHB! TPV Hasna'ie-
HUM «CyeT.uMM.»
Ea. nsm EguHnupbl namepexus: m3, KBT-u
YposeHb HF: — HOpPManbHO pa3oMKHYTbIN; H3 — HOpManbHO 3aMKHY- 3HaueHus gencreu-
b TernbHbI NPU Ha3Haye-
T noaTs. Bpemsi noaTBepxaeHusi cpabatbiBaHus (0,5+9,9 c) HUM «CurHan-us»
OUCKP. BXO[Obl
YpoBeHb WHopmaano pa3oMKHyTbIN; H3 — HopManbHO 3aMKHYTbIN
T noars. Bpems noaTBepxaeHus cpabatbiBaHus (0+99 c)

YNPABJNEHUE B2

Wcnonb3oBaHue b2: m — B2 He ucnonbayetcs (tonbko 6A1); Oa — BO2 wc-

Wen. BA2 nonbaytotes BA1 v B2
BO1<>B2 Cnocob nepekntodeHns B: BpyuHyro — nepexntoyeHve B ¢ knasuatypbl vunu c 1K,
JABTO, MO Aarte — aBTOMaTVyecKoe nepekntodeHve b no gare
YnpasneHue cmeHon B[] ¢ knaBunaTypbl: 3anpeT — cMeHa
C knas. B[] 3anpelueHa; C naponem — cmeHa B[] no naponto npu
ycTaHoBneHHom 3amte, C AocTynom — cmeHa B[] Tonbko | 3HaueHus aenctau-
Npy cHsiTON 3aLmTe TenbHbl NPV Ha3HaYeHUN
Ynpasnexune cmenHoi B[ ¢ MNK: 3anpeT — cvera B[ sanpe- | BA1<>B[2 «BpyuHyto»
C K LeHa; C naponeM — cMeHa B[l BoaMoxxHa No naposnto npu
YCTaHOBMEHHON 3aLupTe
3HayeHns aencTeu-
BAtc Hara nepexona BA2->6A1 TenbHbl NPV Ha3HaYeHUN
BA2c Oata nepexoga bA1->b[2 5ﬂ1<>5£‘3T:':‘BT°’ no
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MapameTpbl HacTponku TB1...TB3

OBLUUNE
CH Cxema namepeHnusi: 0 + 14. Npn CU=0 — TB He ncnonbayeTcs
KT3 KT3 — KoHdurypauust Tpy6onposoga 3. KT3=: 0 — HeT namepeHuin B Tp-ge 3; 1 — us-
MepeHue Tonbko V3; 2 — nsmepexue Tonbko t3; 3 —nsmepenune V3 u t3, pacyeTt maccel
®PT M3. ®PT — cbopmyna pacyeta Tenna 0 = 10
KoHTp.t KoHTponb TekyLumx Temneparyp: — KOHTPOIb BbIXOAa 3a AvanasoH U3MepPEeHi 1
" |ocraHoB cyeTa; C noAcT. — KOHTPOrb M pacdeT Q n M no tgor
KoHTponb pa3HocTy Temnepatyp dt=(t1-t2)<tmin: HeT — HET KOHTPONSY;
KoHTp.dt |KOHTpOnb 1 NpofomkeHne cyeTta; C NOACT. — KOHTPOSb 1 cyeT no dtmin, CyeT oT™M. —
KOHTPOIb M OCTaHOB CYeTa
dtmin MuHuMManbHasi pa3HocTb Temnepatyp. Beibupaetcs 2 unm 3 °C
Uen.tx Mcnonb3oBaHune TemnepaTtypbl XonogHow Boapl tx: HeT — tx He ucnonbayetcs (hx=0),
) [oroB. — ncnonbayetcs txag; N3m. tx nsmepsietcs
txa [orosopHasa TemnepaTypa xonogHown sogel: 0 + 99,9 °C
Pxa [loroBopHoe abConmioTHOE AaBreHne XonoaHon Bofdpl: 1 + 25, krc/cm?
KoHTponb 4acosoro Tenna Q12 Ha oTpulaTtensHoe 3HadeHne: HeT — HeT koHTpons; Bes
KOHTP.Q |MOACT. — eCTb KOHTPOSTb; — KOHTPOIb M NpucBoeHme O criaraeMbiM Q12 npu
Q12<0. CYeT OTM. — KOHTPOIb 3HAaYEHWNS N OCTAHOB CYeTa
KoHTporib pasHocTY Yacobix Macc dMI=(M1-M2): (R3] — HeT KoHTponst; Bea NoAcT.1 — KoH-
Tponb dM<— HE; Be3 noacT.2 - konTporis | dM|>HB; C noact.1 — koHtpons dM<— HB 1
KoHTp.dM |npucsoerve M1 n M2 cpepHero sHaueHust; C noACT.2 — KOHTPOS b | dM| >HB v npuceoeHne
M1 1 M2 cpegHero 3Ha4YeHust
[Jonyctumas BenuunHa HebanaHca macc: H6=102 dMmax (M1+M2)
dMmax | YcraBka Ha HebanaHc YyacoBon Macchl: 0 + 4 % ot (M1+M2)
Wcn.thB | MamepeHue Temnepatypbl BO3ayxa tHe: m —He n3vepsietcs; U3m. — nsmepsietcs
KoHTp.R KoHTponb pesepca. h — HeT KoHTpons; Be3 noAcT. — eCcTb kKOHTPOIb; C NOACT. — KOH-
" |Tponb 1 n3meHeHe anroputMa pacyeta; CueT OTM. — KOHTPOIb 1 OCTaHOB cYeTa
Wen.Ote Mcnonb3oBaHue QTB: — pacyet QTB B TB; HeT — HeT pacueTta Q1B B TB; Cymma

— Qcym=+QT8; PazHocTb — Qcym= —QTB

MapameTpbl No Tpyb6onpoBogam TP1, TP2 u TP3

Twvin Bogoc4yeTymka: MexaHuu. - MexaHU4eckuii; Em - ANeKTpoHHbIN; Tene-

Tun BC N
MeTp. — UndpoBoW KaHan pacxogomepa Mutepdnoy
Bec umn. | Bec nmnynsca Bogocyetuunka: 0+9999,999, nutp
KoHp. BC KoHTporb anekrponutanms BC: EE — HeT KoHTpors; CeTb 06LL. — KOHTPOIb O6LLIEN CETU NTa-
i Husa BC; Unamema.«PCx» —oHTporb pabotocnocobHocTv pacxogomepos «[utepdonioy»
KoHTpornb YacoBoro o6bema: [:E — HeT KoHTpons; Bes nogcT. — koHTponb V>Vmax n
0<V<Vmin; C NoACT. — KOHTPOJSIb U NPUCBOEHME NokasaHusam V=Vgor npu V>Vmax,
Kontp.V |V=Vmin npm 0<V<Vmin n V=0 npu 0; C noacT. n koHTp.U — TOXe, 4To «C noacT.» v npu
KoHTp.BC#HeT npucBoeHne nokasanmsm V=Vaor npu oTcyTCTBUM HanpsbkeHns cetun; Cuet
OTMEeHEeH — Toxe, YTo «be3 NnoAcT.», n octaHoBka c4eTano Q uM
Vmax | BepxHss yctaska Ha Yacosoi o6bem: 0 + 99999,9; m°
Vmin HuxHsAsA ycTaBka Ha Yacosom o6bem: 0 + 99999,9; m°
Vpor [lorosopHoi Yacoson o6beM: 0 + 99999,9; m°
taor [HoroBopHasi Temnepatypa B Tpybonposoge: 0 + 175, °C
Ppor [orosopHoe abconioTHoe AasreHre B Tpybonposoge: 1 + 25, Krc/cm?
Oarunk P Hanuuue patunka gaBnenust: [Jig — HET AaTumka; ECThb, UGN — eCTb AATUVK, pacieT aHTarlb-
n1n 1 NNOTHOCTM No Puam; EcTb, He ncn — ecTb Aatuuk, pacyeT no Paor
PB BepxHui npeaen AvanasoHa n3aMepeHnn aatyvka: 1 + 25 kc/om?
Pn [MonpaBka Ha BbICOTY BOASHOrO cTonba B UMMyNbCHOW TpyOKe: iﬁ +99m
KoHT1p.NT | KoHTpornb nycToi Tpyobi: E — HeT KoHTpons; [la - eCTb KOHTPOIb
Bxoa MNT | Homep Bxofa KOHTponsi mycTon Tpy6bl: 1+4. @— BXOA He ncnonb3yercs
Bxoa R Homep Bxoaa koHTpons pesepca: 1+4 (Tonbko B Tp2 ana CN=4, KT3=1). @— BXOZ4 He

ncnosnb3yeTcqd
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2.7 CxeMbl nsmepeHumn B cucremax TB1...TB3
Cxema namepernin | (B« |oi|o
(CW) |§ sl=|=|= dM Q12 Qr QtB
OTKpbITble CUCTEMbI
L 2] (M1-M2) ML (hL-h2)¥dM-(h2-hx)"]  her
= 3 M1-M2) [M2:(h1-h2)+dM-(h1-hx)") HeT
J_Pl y1 gtt ala ? ( - ) .( - ) -( - )1) e
e [, [1]8@ (M1-M2) ML (h1-h2)+dM-(h2-hx)| dM-(h3-hx) | o
P2 92 2 3|9 (M1-M2) |M2:(h1-h2)+dM-(h1-hx)"| dM-(h3-hx) | O
5 L Q[ M3 [ML(h1-h2yrdM-(h2-hx)| M3 (h3-hx)
3 4 M3 M2-(h1-h2)+dM-(h1-hx)| M3 (h3-hx)
1P Vtett Cn=21J <1 | (M1-M2)  |M1.(h1-h2)0+dM-(h2-hx)"|  HeT ~
++ E — (] =
P2 g2 vz[[]]‘—P- Sl 2| Tl (M1-M2)  [M2:(h1-h2)+dM-(h1-hx)") HeT c
= _— o= s NE S(S|)| M1-M2) [ML(h1-h2pdM-(h2-hx))| M3-(h3-hx) [£
! | — - — O
"’—Q_"‘.__J:________________?__. 3 2 (M1-M2)  M2:(h1-h2)+dM-(h1-hx)"| M3-(h3-hx) [C
Cn=3
P1 gtl . N . | . -|
i e | i % |2 M3 |M1:(h1-h2)+M3-(h2-hx) | M3-(h3-hx) o
-€ =T QN le]
179 "2[[ 3|1=(7 |7 M3 M2-(h1-h2)+M3-(h1-hx) | M3-(h3-hx)
S [C=4 ], |t A [(M1-M2)+M3| M1 (h1-h2)+dM-(h2-hx) HeT
EY IR B (h1 .(h1-
2 g0 VZ[[]] 3 Gk S [(M1-M2)+M3| M2-(h1-h2)y+dM-(hi-hx) | HeT g
.4_@1 2 Pg | (L[5SR MLM2)M3| ML (h1-h2)rdM-(h2-hx) | wer o
3 2 [(M1-M2)+M3| M2-(h1-h2)+dM: (h1-hx) HeT
3akpbliTbie CUCTEMBbI
E NIEE M1-(h1-h2)+M3-(h2-hx) | M3-(h2-hx)
RS M3 [M2:(h1-h2)+M3-(h1-hx) | M3-(h2-hx) | o
NES SIS|e| w3 M1-(h1-h2)+M3-(h2-hx) | M3-(h3-hx) | O
3 Y M3 M2-(h1-h2)+M3-(h1-hx) | M3-(h3-hx)
—[o] (M1-M2) M1-(h1-h2) HeT
(PLVL gt Cu=6 || =[] 51 (M1-M2) |M1-(h1-h2)+dM-(h2-hx)") HeT N
=[2] [ (M1-M2) M2-(h1-h2) HeT o
P2 92 2 Cl3]a|d (M1-M2) [M2:(h1-h2)+dM-(h1-h))|  Her
I A 1 0| ; g (M1-M2) M1-(h1-h2) M3:(h3-hx) | =
W Eeu [ Q[ (MI-M2) [ML(h1-h2)+dM-(h2-hx)"] M3-(h3-hx) | §
T — 2] Q[ (M1-M2) M2-(h1-h2) M3-(h3-hx) | &
3 (M1-M2) [M2-(h1-h2)+dM-(h1-hx)"] M3-(h3-hx) | ©
P1_V1 gtl — —
Lyt n=7 2|0 o M1.(h1-h2) HeT =
P2et2 [[]] o o =
< Jd| T
———————————————————— : > (32} +
'r, 1 ©V3 i3]0 ol et M1-(h1-h2) M3-(h3-hx) | &
M - s | > ()
;J.Pl?tl CN=8 ‘; = o~
> 5|2 ~ Q HeT M2-(h1-h2) HeT S
J-PZ?tZ V2 o 6 aQ
____________________ NP +
WE §V3 ¢332 § HeT M2-(h1-h2) M3:(h3-hx) g'c_y
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Cxema nsmepernii | & Ele|o|o dM 012 or ors
(ch) £le|=|=|=
TynukoBble CUCTE MbI
FLxign CN=9 0|4 . ? HeT M1-(h1-hx) HeT o
= [1]4]|3| 5 HeT M1-(h1-hx) HeT o
N R V3 gt N
i | > &
bl & Y3l g(a HeT M1-(h1-hx) M3-(h3-hx) | &
,,,,,,,,,,,,,,,,,,,,, S
P42 C=10 0|5 5 HeT M2-(h2-hx) HeT N
Q15| 5| QT her M2-(h2-hx) HeT o
N R V3 gt z|Q
| | > +
“’—Q—’*L_J:____________Wjﬁ‘ 315 % Het M2:(h2-hx) M3-(h3-hx) g'c'y
lmzw gu (CU=11ji0 |6 | et |ML(ht-hxpm2(h2-hx)|  Her N
P2_V2 gt2 Y % 6
I Q) & 1{6|5]S HeT M1-(h1-hx)+M2-(h2-hx) HeT
N I V3 ot3! die Q +
L.l—@_?, 3|6 3 HeT M1:(h1-hx)+M2:(h2-hx) | M3-(h3-hx) g'c_y
MamepeHne obbemMa
J_Pl@\/l Cn=12 - HeT HeT HeT
=
.J.P2 @vz > S E E E Q HeT HeT HeT ?
- I V3 o3l =
IL,J-—@_7>1 e HeT HeT HeT
CXeMbl Ha UCTOYHUKE
_ Cn=13) |, HeT M1-h1-M2-h2-M3-hxa HeT
" V1 'tl J_Pl |
H @ ’ —|N|m «~
z 2v2re|g(l]|f S M3 M1:(h1-h2)+M3-(h2-hx) HeT -
5 * 1 Sl N e}
= V3 t3 nidis
— ¢ o= 3 M3 M2-(h1-h2)+M3-(h1-hx) HeT
- CnN=14j g HeT ML-h1-M2-h2-M3-h3 HeT
V1 ?tl J_Pl
: N ~
3 ev2r2|3]9|5&|e M3 ML1.(h1-h2)+M3:(h2-h3) HeT b
5 L L 1>>> o
=[Tr3 v3t3
— 1 ¢ 10 M3 M2-(h1-h2)+M3-(h1-h3) HeT
[Mpumeyanve
' 3HaueHue TennoBoi  3Heprum  Q12, paccuuTaHHoe Mo chopmynam
OPT=1 [Q=M1.(h1-h2)+dM:(h2-hx)] wnn ®PT=3 [Q=M2.(h1-h2)+dM-:(h1-hx)] npwu
dM=(M1-M2) TOXOEeCTBEHHO pPaBHO SHEeprnM, paccyYMTaHHOM Mo  chopmyne

Q=M1-(h1-hx)-M2:(h2-hx).
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3 MWcnonb3oBaHue NO Ha3Ha4YeHUKO
3.1 TpocMOTp N N3MEeHeHNe HaCTPOeYHbIX NapamMeTpoB

311

lMpocmomp HacmMpoeyHbIX Napamempoe no uHOUKamopy

CocTaB 1 0603HayYeH1e napameTpoB HACTPOMKK NpUBeAeHb! B NyHKTe 2.6.

Bbi6o
@ unu é

BO3BpaT Ha npep,blp,yu.u/nh YpOBE€Hb MEHI0 — knasuwen MeHto.

Ecnu BbIGpaHHbI napameTp He akTyaneH B KOHKPETHOM KOHGUIypaLmm, TO OH UCKIHo-
yaeTcs M3 MeHHo (He oTobpaxaeTcs Ha aKpaHe).
Moppa3snen BA2 mexio HACTPOMKMU ncknioyaloTcst U3 NpocMoTpa Npy YCTaHOBKeE Na-
pameTtpa «Mcnonba. B2 — Het».
Mpumep npocmoTpa NnapameTpoB HACTPOWKKU NpuBedeH Ha puc.3.1.
Mopsimok npocMoTpa NapameTpoB HAaCTPOMKK:
1. YCTaHOBUTb CEPBMCHBIN PEXMM NMPOCMOTPA, Haxas Ha 8 ¢ kHorKy MeHio.
2. Beibpatb meHio «HACTPOUKWU» 1 HaxaTb kHonky Beog,.
3. KnaBuwamm @ unu @ BblOpaTh Tpebyembii nogpasgen (CUCTEMHbLIE, BAO1,
BO2, AOMN.MMIM.BXOLO vinn YTPABJL. BO») n HaxaTb KHONKY «BBoAa».
4. KnaBnwamum @ unm @ MOXHO BbIbpaTh MHTEPECYIOLLMIA NapamMeTp A4S NpocMoTpa

3Ha4YeHuA.

noapasaenos, rpynn napameTpoB U NapameTpPoB BbINOMHAETCS KnaBuLwaMm
, BXOA, B BblOpaHHbIN nogpasgen (rpynny unv napameTp) — knaeuwer Beog,

5. ins nepexofa K n. 4 cnegyet HaxaTb kKHonky «MeHto». [Ins nepexoaa k nn. 3 unu
2 Heo6X0aAMMO HaxaTb KHOMKY « MeHI» HECKOSBbKO pas.

BHAMAHUE!

N3ameHeHus

HEBO3MOXHO!

napameTpoB

B

pexume

npocmoTpa

HaCTpoeK

11:07:04( A

CIO)

Bbibop paszena

Bei6op 3HaueHust

OTo6parkaeTca TONbKO
npu paspewieHHoM aocryne !

N3meHeHue yucna

Puc. 3.1 — lNpumep npocmoTpa 3Ha4YeHna napameTpa HaCTPOMKM

Bbi6Op NnapameTpa M3 cnucka

CUCTEMHBbIE

BA1]
aon.uMn.exon

YNPABJIEHWE 612

«[» - [OCTYN K U3MEHEeHMI0 paspeLleH
Her cumBona - gocryn 3AKPBIT

Bbibop TB

@®

MNoacTt.n KOH.U

Ykasartenb Ha
Tekyllee 3HaueHne

N3meHeHMne

YUCNOBOro Napamerpa

®
®

1.Hooo00

Tun BC=31EeKTPOH.

KoHTp.BC=Het

©®

Bbi6op paspsisa
ANSi UBMEHEHUSA

KoHTp.V=HeTt

Duk
HOBOro

Bbixon
6e3 n3MeHeHui

cauus
3Ha4yeHus

©® ©

Bbi6op napameTpa BbiGop nogpasgena
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3.1.2 N3MeHeHUe HacmpoeYHbIX NapaMempos

BBog HacTpoeyHbIx NapaMeTpoB BbiNofHseTcs ¢ nomollbio MK (6onee npegnoytu-
TenbHbIN BapuaHT cM. M. 4.4) unu ¢ KnaeBmatypbl.

3HayeHns HacTpoeYHbIX MapamMeTpPOB pekoMeHOyeTCs CBECTU BOeAWHO, B BuAe Tab-
nuvupl. Mpu HeobxogumocTn umeTs ABe Bl Tabnuubl cocTaBnAlTCA pa3aenibHO ANs Kax-
non 6a3bl 6aHHbIX BO1 v BO2.

[ns BBOAa (M3MEHEHWS) HACTPOEYHBIX MApPaMeTPOB C KnaBuaTypbl HEO6XoANMO:

1. Pa3spewmTb AOCTYN K n3ameHeHuto B[, kpaTKOBpeMEHHO HaXKaB Ha KHOMKY AocTyna.
[Mpu aToM B NpaBOM BEPXHEM Yriy MHAMKaTOpa nossnseTca cumeon «» — 4OCTyn K U3-
MEHEHWIO NapameTPOB pas3peLLeH.

KHornka goctyna KHonka goctyna

— /

Mopenu 01M...05M Mopenb 04.1M Nant

Puc. 3.2 — PacnonoxeHue KHOMkK gocTtyna

M3amMeHeHne 3HaveHns YMCnoBOro napaMeTpa BhINONHAETCA nopa3pagHo. Tpebyembin
paspsa BolbvpaeTcs knasuLamm @ nnu @ npuv 3TOM BblBpaHHbLIV paspsa BbliaenseTcs
MUraloLmMM KypcopoM. VIameHeHne 3HauyeHnst undpbl U 3HAKOB «—» (MUHYC) U «.» (To4Ka)
OCYLLECTBNSETCS KnasuLamm @ unu @

3aBepluaeTca N3MeHeHne 3Ha4YeHns napameTpa HaxaTvem knasvwv BBO[.

Ecnvn 3agaHHOe 3HayeHve BHe YCTaHOBMEHHOro Anana3oHa, TO OHO UTHOPUPYEeTCA U
Ha 3KpaH BbIBOAUTCA AnarHocTnyeckoe coobueHre ob owmnbke (puc.3.3).

Owunbka BBOAA 3Hau.
Paspew.gman.3Hau.:
0.0-10000.0

Puc. 3.3 — CoobuieHne 06 owmnbke npu BBOAE AaHHbIX

BHUMAHME! [Mo 3aBepLueHMIO BBOAA HAaCTPOEYHbLIX NapaMeTpoB HEOOXOAMMO KnaBu-
wer MEHHIO BbIiTM Ha BEPXHUI YPOBEHb MEHIO U BKIMOYUTL 3alUTY Ha
M3MeHeHne NapameTpoB HaxaTueM Ha KHonky fJocTtyn!

3.2 Co6poc apxuBoB

Pasnen CBPOC APXUBA wmeHio TB7 npegHasHaveH ansi o6HyneHns coaepXnumoro
N3MEpPUTENbHbIX aPXMBOB U UTOrOBLIX 3HAYEHMWI MapaMeTpoB Npu BBoAeE Npubopa B KOM-
MEePYECKYH0 aKCryaTaumio.

[nsa BoinonHeHust onepauun CBPOC APXUBA Heobxoanmo:

1. PaspewnTtb OOCTYN K HacTpOEYHbIM MapamMeTpam, HaxaB KpaTKOBPEMEHHO Ha
KHOMKy AocTyna (cMm. puc. 3.2);

2. C nomoLblo KnaBuLL unm @ BblOpaTh U BonTM (Haxkatnem BBO[M) B pasgen
CEPBUC-CBPOC APXUBA,;

3. KnaBuwamm @ unm @ noaTBepanTb He06XxoAMMOCTL cbpoca «aa» 1 HaxaTb Kra-
suwy BBOQL. [1ns oTkasa oT cOpoca BbIGpaTb «HET».

Mpumeyanue Onepaumnsi «CBPOC APXUBA» 06HynseT TONbKo COOEPKNUMOE N3Mepu-
TenbHbIX apX1BOB 1 UTOTOBbIE AaHHbIE.
HacTtpoiku n copepxmmoe apxuBoB COObLITUI He M3MeHAIOTCA!
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MHdopmauums o pakte cbpoca apxmBoB hrKCMpyeTCs B apXMBE COObITUIA.

Beop ®ukcaums
n3MeHuit

HANAOKA Bsop
3HEPIOMNOTPEBJIEHUNE > Her
AMNN.HEUCMPABHOCTHU | Oa |
CBPOC APXUBA| @
Bosspar 6e3
n3MeHuns

@

AeicTBuA

Puc. 3.4 — Cbpoc apxvBa
3.3 [MpocmoTp TeKywwmnx N UTOroBbIX NOKa3aHUN

MpocMOoTp TeKyLLMX M UTOTOBbIX NOKa3aHWii BbINONHSAETCS B nofpasaenax Tekywme un
WToru rnaBHoro akpaHa MeHto.

K Tekywum napameTpam OTHOCATCA 3HAaYEHUs1 pacxo4oB, TeMnepaTtyp, pa3HoOCTU TEM-
nepatyp, AaBMEHNs U TENIOBOW MOLLHOCTHU.

K nToroBbiM napameTpam OTHOCSATCS 3HAYEHUs! C HapacTaloLMM UTOrOM (OT MOMEHTa
cbpoca) 06eMOB, Macc, pa3HOCTU Macc, TENMOBOW SHEPIN, CHETHUKM BPEMEHU HOPMaribHOM
paboTbl ¥ BPEMEHW OTCYTCTBUS CHETA, CHETUUKU ANIUTENBHOCTEN HELLITATHBIX CUTYaLMIA.

MpumeyaHue KameHeHWe MTOrOBbIX NapamMeTpoB (Macca, pasHoCTb Macc, Tennosas
aHeprus, BHP n BOC) npoucxoauT B KOHLIE Yaca.
[IMCKPETHOCTb HapaLLMBaHNst UTOroBOro obbema - 1 MUH.
Mpy npocmoTpe TeKyLMX NapameTpoB HanpoTUB M3MepsSemMoro napameTpa otobpa-
xatotcest kogbl HC. MNpu npocmoTpe utorosbix napameTpos koAbl HC oTcyTcTBYHOT.
MprmMep npocmoTpa TeKyLLMX NokasaHuii no TB1 nokasaH Ha puc. 3.5, UTOroBbIx — Ha
puc. 3.6.
02.02.1911:07:04
UTOrn
APXUB

T
UBbI

Homep TB O6wume napameTpbl

@ Homep Tp ﬁHOTB

Bbibop TeKyu.wle noTB1.TP TeKyu.me noTBl TeKyu.me noTBl o6y
napameTpa |t °oC =73 86 dt=33.782°C

®®

M Px=4.456 kKrc/cmMm2

Y eO@® prsBo"n'?)%‘éoua @ ®

Puc. 3.5 — lNpumep npocmoTpa TekyLmnx napameTpoB

02.02.1911:07:04
WE

TEKY
APXWBbI
Homep TB O6wue napameTpsbl
@ Homep Tp no 7B
Beibop NTorn no TB1.TP1 NToru no(IB1 @ Vitoru no TB1.(06
napametpa V=1134mM3 dM=100T

1.123lMkan

@ @ 1230T M=1130T
HP =740vyac
Mapametp Bbi6
@ @ pr60br;p%gona @ @
Pwuc. 3.6 — Mpumep npocmMoTpa UTOroBbIX MapamMeTpoB

B pasgene Utoru no TB1(2,3)/O6wue 4ns npocMoTpa AOCTYMNHbI CHETYMKM ANUTENb-
HocTtn HC:

Tmin — pacxoa MeHee MUHUMYMa; Tmax — pacxog 6onblue MakcMmyma;
Tdt — pasHoCTb TemnepaTyp MeHee MUHUMYMa; Tan — OTKMNOYEHNE ANEKTPONUTaHMUS;
Tdp — DYHKLMOHAMNBHbBIA OTKa3; TnT — OTCYTCTBME TEMNSIOHOCUTENS;

TpeB — Hannyne pesepca.
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Mopsigok npocMoTpa TekyLumx 1 NToroBbix napaMeTpoB.

1. Knasuuamu @ mnm @ BblOpaTh pasgen «TekyLme» unm «tomy» 1 Haxatb «BBoay.
2. Beibpatb nogpasgen — tennosoi Beog TB1, TB2 unu TB3 n HaxaTe «BBogy.

3. KnaBuwamn @ unm @ BblGMpaeTca HeobxoammbI Tpybonposoa.

4. Knasuwamm @ nnm @ BbIOMPAETCs HYXXHbIV NapameTp.

5. [Ins BO3BpaTa B rNaBHbIN 3KkpaH MeHI HEOOX0AMMO ABaXabl HaxaTb « MeHIo».
3.4 TpocMOTp apXMBHbIX MOKa3aHUMN

TennoBbMUCIUTENb NO3BONSAET BbIBOAUTL HA UHAMKATOP apXUBHbIE AAHHBIE B HACOBOM,
CYTOYHOM MM MECSIHHOM paspese 3a Nobyto aaTty B npegenax rmybuHbl apxvea.

[MpocmMoTp Ha MHAMKATOpPE apXMBHbIX NOKA3aHWU BbINOMHAETCH B pa3gene ApXuBbL.

[Mpumep npocMoTpa apxMBHbIX 3anncen npueeaeH Ha puc. 3.7.

= oo
03.02.1011:07:04 Imcoaom APXVB ’ ] @ =
TEKYLWUE CYTOYHbIN APXWUB - 2
NIOoru MECSIMHbI/ APXWB nycTt TB3 8
APXWB bl @ WTOrOBbI APXWUB @ @ 2

3%
CoobuweHue o rpauue A TBL TP1L E>sS Koa HC
T apwma N\ 885 sog
2 BHenpepenosapxuBa aS3Z
o
AUTBLTP1 253 ([AGTBLTPL 02.62.15 12
t=53.782°C a®s
V=3.235m3 @ V=3.235m3 (<) ©
MameHeHve uncna M=2.12371 M=2.12371 E
=
A4 TB1 TP1 A4TB1TP202.02.19 12 3
@ 02.02.19 M1 J t=33.782°C V) le=33.782 ¢ @ 5
@ V=12.235mM3 < = 2
M=1.123T1 @ 5
@@ AY TB1 TP 1 [N @ @ 2
t=323.27382°3C q a
V=2, 5m ac
BeiGop paspsina M=1.123T1 apXxuBHOIA

ANA U3MeHeHus ~ 3anucu

Bbi6op . Bbi6op .
Tpy6onpososa @@ : Tpy6onposoaa @@ [Hata apxusHoii

Twun apxuBa 3anucu
Coobuetive 0 rpannue ("AyYB1 TP 1 [PAEREIPE
apxuea \
P BHenpepaenosapxusa !
r 1 1

YcraHoBKa AaThbl I MpocmoTp napamerpal | pocmoTp napamerpa!
W BpeMeHun ! npu U3aMeHeHuun | ! npu doMkcMpoBaHHOM |
apXMBHOW 3anucu ! patbi/BpemeHn ! ! pate/BpemeHn !

Pwuc. 3.7 — Mpumepsbl BbIBOAa Ha UHAMKATOP apXMBHBLIX BENNYNH

Mocne BbiGopa Tuna apxuBa cregyeT BblOpaTb HOMEP TEMSIOBOrO BBOAA U HaXaTb
knaeuwy BBop. Ha BepxHeli cTpoke nHaukaTopa BbIBOASITCS 0603HaYeHWs Tuna apxmea
(AY — yacoson, AC — cyTo4HbIn, AM — mecsyHbIi, AU — nTOroBeIn) n gata/dac apxveHON
3anucu. Ha HkHUX cTpokax — o603Ha4YeHne 1 3Ha4eHue napameTpa, eanHULbl U3mepe-
HWUI 1 npun Hannyanm ko HC.

MpocmoTp 3HaYeHu apyrMx napameTpos no TB Ha ogHOM 1 TOM Xe MHTepBare Bpe-
MeHM ((bUKCMpPOBaHHas AaTta) BbINOMHAETCS HaXaTUsiMU KraBuLL @ unu

Knasuwamum @ unu @ BblGMpaeTcsa Anst NpocMOoTpa KOHKPETHBLIN napameTp.

[nsa npocmoTpa apXxuBHbIX NOKa3aHWiA 0QHOIo NapameTpa Ha ApYruX MHTepBanax Bpe-
MeHU creyeT HaxaTb knasuwy Beoa. Mpu aToM BbigenseTcsa aata/Bpems. [lanee kna-
BULLAMM @ unm @ MOXHO yBEenMuMBaTb UNU YMeHbLIaTb AaTy/Bpems.

Mpwn gocTwkeHnn NpeaenoB apxmea (B NPOLLIOM Unn ByayLiemM) Ha HUXKHEN CTPOKe MH-
avumpyetcs cooblieHne «BHe npepgenoB apxuBay, YTO CBUAETENLCTBYET O BbIXOAE 3a
AnanasoH apxvBa.

Mo>kHO ocyLLecTBUTL BLICTPLI Nepexoa K He06XoAMMOK AaTe apXMBHOW 3anucu. [ns
3TOro Mpu BblAENeHHbIX AaTe/BpemMeHu (MpOCMOTP MpU M3MEHeHWM AaThl) cregyeT
HaxaTb knasvwy BBop. Ha akpaH BbIBOOATCS AaTta M BPeMsi, KOTOpble NopaspsiaHo
MOXHO M3MeHUTb. [0 OKOHYaHMKM U3MEHEHUS credyeT HaxaTb knaesuwy Beog.

[nsa Bbixoda B rMaBHbI 3KpaH MEHIO CriedyeT HECKOSbKO pa3 HaxkaTb KHOMKY MeHto.

Bbibop aatbl
B CTOPOHY
YMEeHbLeHUs
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3.5 KoHTponb namepsieMbix napameTpoB

B npouecce pa6otel TB7 KOHTponupyeT M3MepsieMble W paccuuTbiBaemble napa-
MeTpbl HA COOTBETCTBUE AManasoHy U3MepeHui, a Takke (Npu HeobxoanMocCTn) Hannune
ceTeBoro nutaHus. Mpu Bbixode NapameTpoB 3a AOMYyCTUMble npeaensl hopMmpyeTcst
kog HC, koTopbIi BbIBOOUTCS HA UHAMKATOP W 3anuckiBaeTcs B apxvB. Tun HC otobpa-
XaeTcs B NPaBOM HWXHEM Yrily 3KpaHa rMaBHOrO MEHIO B BUAE MUratoLLero coobLueHms.

02.02.1611:07:04

TEKYLWWNE

nTorun

APXWUBbI HC TB1 t1]|<=s= Tun HC

Puc. 3.8 — CurHanusaums o Hanudmm HC

KoHkpeTHbin kog HC otobpaxaeTtcss B nyHkTax meHio « TEKYLUME» nnn «APXUBbI»
HanpoTVB NHaMUMpyemoro napametpa. [MNpumep nHavkaumm koga HC npuseneH Ha puc. 3.9.

Texymwe no TB1.TPi|Koa HC AYTBLTP102.02.16 12
t=--- ©oC - Kon HC
V=3.235M3 @4—
Go=3.654M3/u M=2.1237
MpoCMOTP TekyLLMX NapaMeTpoB MpOCMOTP apXMBHbLIX NAaPaMeTpOB

Puc. 3.9 — MNpumep nHaukauum koga HC

||I1pumet|aHV|e Kogbl HC B meHto «MTOIM» He oToGpaxatotcs. ||

3.5.1 [lepevyeHb KOOOE HeWMamHbIX cumyayuti:

«<» — 3HayeHWe napameTpa MeHbLLE MUHUMYMa;

«>» — 3Ha4yeHve napameTpa Gonblle MaKkCuMyma;

«!» —OTCYTCTBYET HanpsikeHve nNuTatoLLen cetn, 06pbIB NIMHUM CBA3W U HEUCTPaB-
HOCTb pacxogomepa’);

«#» — BenuuuHa gucbanaHca macc npeBsbIlaeT AONyCTUMbINA npeaen?);

«R» — Hanuuue peBepca B cUCTEME TEMNOCHAOXKEHMS;

«0» — OTCYTCTBME TENnoHocuTens (nyctas Tpy6a).

Mpumeyanus 1. KoHTponb 06pbiBa NMHUKN CBA3U MM HEMCNPABHOCTK pacxogomMepa
BO3MOXHbI TONbKO NPW NPUMEHEHMN pacxogomepoB MuTepdnoy.
2. HC no ancbanaHcy macc oTobpaxkaeTcsl ToNbko B MeH0 «APXVB»
ans napametpa dM.

3.5.2 Konmposnbs mekyuwe2o pacxoda

Mpwv ycTaHOBKe TMNa BogocyeTynka «MexaHuy.» 1 NPeBbILLEHNN BXOAHON YacToThbI
OT pacxogoMepa BenvuuHel B 2 'l (Bonee Bbicokast YyacToTa npuHumaeTcs 3a apebesr
KOHTaKTOB repkoHa), popmupyetcst kog HC «=» 1 Ha UHOMKATOP BbIBOAUTCA 3HAYEHNE
pacxoga, cooTBeTCTByloLlee YacToTe 2 U,

Mpu ycTaHOBKE pexxmMma KOHTPOMs CETEBOro NUTaHus (paboTocnocobHOCTM) pacxo-
nomepoB (KoHTp. BC+HeT) 1 He noaknto4eHHOM curHane koHTponsi (6onee nogpobHo
cm. n. 3.5.8), Ha MHAMKaTOP BbIBOAMTCS haKTUYECKOe 3HaYeHne pacxoga n otobpaxa-
etca kog HC «!» (otcyTtcTBYeT nutaHue BC).

353 Konmponb daeneHus

KoHTponvpytoTcsl M3MepeHHble 3Ha4YeHWsi BXOOHOrMO TOKa OT AaTYMKOB [aBMeHus.
Ecnun 3HaveHus BbIXoAAT 3a guanasoH 3,2...24 MA, To B apxuBe cukcupyetcs kog HC
«<» UNU «>», a Ha NHOUKaTOp BbIBOAUTCSA coobLlieHne «— — —». MNpu Hannumm HC no
[AaBINEHUIO pacyeT MacChl ¥ SHEPTUY BLIMOSHSETCS MO JOrOBOPHOMY 3HAa4YEHUIO AaBEHUS]
(Poor1+Ppor3).
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354 Konmpornbs memnepamypsbi

KoHTponupytoTcsi uamepeHHble TekyluMe 3HayeHusl TemnepaTtyp Ha COOTBETCTBUE
AvanasoHy. Ecnu 3HayeHre TeMnepaTypbl BbIXOAWT 3a YKa3aHHbIA AnanasoH, TO B apxuee
dukeupyetcs kog HC «<» unu «>» 1 Ha nHankaTope oTobpaxaeTcst «— —— ».

PacyeTt macchl 1 aHeprumn no Tpybonposogam Tp1+Tp3 npn Hannuum HC onpenens-
eTcsl 3HayeHneM HacTpoeyHoro napameTpa «KoHTp.t». BapuaHTbl npeacTaBneHust UH-
hopMaumm 0 TEKYLLIUX U apXMBHbIX AaHHbLIX NpeAcTaBneHbl B Tabnuue 4.

Tabnvua 4.
mnanasoH Tekywme ApxuB
Mapamer A KoHTp.t
P P KOHTpONA P 3HavyeHne| Kopg HC 3Ha4yeHne Kog HC
Cyer.oTM.| ——— CKHYUMM S>» [ ——— = [«<» Unn «>»
t1,12,t3 | 0+ +180°C -
C nogcr. ——— «<» UMM «>» |tgorl+taord|«<» unm «>»
tx 0+ +180 °C < ——— |«<»unme>» | txpgor.  |«<» unm «>»
tHB -50++130 °C = —— = |«2>unmm>» | ———— [«<» unm «>»
MpumeyaHue: < — nboe 3Ha4YeHne

3.55 Konmpousnb pazHocmu memnepamyp

KoHTponupyeTcsa pasHocTb Temnepatyp dt=(t1-t2). Ecnu 3HayeHue pasHOCTU Temne-
paTyp MeHblLle, Yem AonycTUMas Benn4mHa dtmin, To Ha UHAMKaTOpE U B apxvBe puKeu-
pyeTcs kog HC «<».

PacyeT aHepruv no TB npu Hanuunm HC onpepgensieTcs 3Ha4YeHMEM HACTPOEYHOrO
napameTtpa «KoHTp.dt». BapnaHTbl npegcTaBneHns MHOpMaLum O TEKYLLMX N apPXMBHBIX
AaHHbIX NpeAcTasneHsl B Tabnuue 5.

Tabnuua 5.
[Onana3soH Tekywme ApxuB
Mapametp KOHTpOns! Konp.dt 3HaveHune Kog HC 3HayeHue | Kog HC
Het daktny. dt HeT daktuny. dt HeT
. . < . <

dt dt < dtmin °C Be3 noacr CDaKTVIt—I dt «<» (DaKTI/If-I dt «<»

C noAcr. dtmin «<» dtmin «<»

CyeT.0TM —-—— «<» - «<»

Mpwu otcyTcTBum TennoHocutens (V1, V2 = 0), pasHOCTb TeMnepaTyp He KOHTPOrupyeTcs.

3.5.6 Konmponb «4acoeoz2o menna»

Mpu pacyeTe 4yacoBoro Tenna MoOryT BO3HWKHYTb CUTyauuu, KOr4a nornyyYeHHbIn pe-
3ynbTaT UM OLHO M3 CnaraemMblixX B pacyeTHoW hopMyrie CTaHOBUTCS OTpULLATENbHBIM.

TB7 B 3aBMCUMOCTM OT 3Ha4YeHus napameTpa «KOHTp.Q», KOHTPONMPYET OaHHYIO CK-
Tyaumio U KOPPEKTUPYET pe3ynbTaTt BbIYUCIIEHWN.

BapwaHTbl npeacTaBneHvs nHgopmaumm B apxvMBax B 3aBUCUMOCTU OT 3Ha4YeHns na-
pameTpa «KoHTp.Q» npeacTtaeneHsl B Tabnuue 6.

Tabnuua 6.
KoHTtp.Q 3HayeHne B apxuBe Kog HC
Het dakTnyeckoe 3HaveHne Q12 n Qr HeT
Be3s noacr. dakTnyeckoe 3HayeHre Q12 n Qr «<»
C noacTaH. OTkoppekTMpoBaHHoe 3HaveHue Q12 n Qr. (OtpuuaTens- «<»
HblM pesynbTaTtam npuceavBaeTcs 3HaveHve 0)
Cuet oTM. - —— «<»
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3.5.7 Konmponb pasHocmu Yyacoebix macc (banaHc macc)

KoHTponb pasHocTu 4acoBbix Macc npumeHsietca TOJNIbKO anga cxem uamepenun, B
KoTopbIx napameTp dM paccuuTbiBaeTcs no pasHoctn dM=(M1-M2) (C=1, 2, 4 n 6).

KoHTponb HebanaHca macc BbINOMNHAETCs B KOHLUe Yaca. PasHocTb macc M1-M2 cpas-
HMBaeTCs C BeNM4YMHOWM gonyctumoro HebanaHca HB. BenvuuHa HebanaHca onpegens-
etcs kak H6=102 dMmax (M1+M2), roe dMmax — gonyctumoe 3HadeHne HebanaHca, %.
B 3aBucumoctu ot napameTtpa «KoHTp.dM» B apxuB 3anucbiBalOTCA U3MEPEHHbIE UMK
OTKOppPEeKTMpOBaHHble 3HadeHnss M1 n M2. Anroputm bopMupoBaHnNst apXmMBHbIX 3anncemn
M1 1 M2 npu pasnnyHbix 3Ha4eHnsix «KoHTp.dM» npuBeaeH Ha puc. 3.10.

KoHTp.dM 'I-:B ? +H|B dM=MA-M2 - 1r,11 cucrembr
Het Musawm, koga HC Het Jo6as
Be3 nogctaH.1| Musm+HC «#» Mwuam OTKpbITasn
Bes noactaH.2| Musm+HC«#» Muam | Musw+HC«#» | 3akpbiTas
C nogcrtaH.1 | Musm+HC«#» McpegHee Musm OTKpbITas
C nogctaH.2 | Musm+HC «#» McpeaHee Muam+HC «#» 3akpbiTas

Puc. 3.10 — dopmunposaHue apxmea B 3aBMcMMocTu oT napameTtpa KoHtp.dM

KoHtp.dM = HeTt KoHTponsi HebGanaHca HeT. B apxvB 3anucbiBaloTCA U3MEpPEHHbIE 3Ha-
yenusa M1 n M2. Kog HC He dopmupyeTtcs.

KoHTp.dM = Be3 nopcT.1. Tonbko dmkenpyeTtcsa npesbilieHne (kog HC «#») oTpuuartens-
HOW pa3HOCTU Macc Haj BennyvMHon HebamaHca. B apxuB 3anucbiBaloTCst M3MEpPEHHbIe
3HaveHua M1 n M2.

KoHtp.dM = Be3 noact.2. Tonbko chmkcupyetcs (kog HC «#») npeBbllleHne pasHOCTU
Macc no Moayrno Haj BenuuuHon HebanaHca. B apxuB 3anucbiBatoTCst 3MepeHHbIe 3Ha-
YeHusa M1 n M2.

KoHTp.dM = C nopcT.1 Npu npeBbIlLEHNN OTpULIATENBHON Pa3HOCTU Macc Haz BEMMYUHON
HebanaHca cukcnpyeTtcs kog HC «#» 1 B apxmB 3anucbiBalOTCA M3MEPEHHBIE 3HAYEHNS
M1 n M2. Ecnn pasHocTe Macc HaxoauTcest B AvanasoHe — HB<dM<O0, To apxmBHble 3Ha-
YeHUs1 3aMeHsTCA Ha cpeaHee 3HadveHe M1=M2=0,5-(M1+M2).

KoHTp.dM = C nopcT.2. Ecnn pasHocTb Macc Haxoautcs B guanasoHe — Hb<dM<+HB,
TO apxuBHble 3HayeHns M1 u M2 3ameHalTCA Ha cpefHee 3HadeHue
M1=M2=0,5-(M1+M2). B npoTtuBHoM criydae dumkeupyetca kog HC «#» 1 B apxus
3anucbiBalOTCA U3MepPEHHbIe 3HaveHns M1 n M2.

MpumeyvaHmne Koppekumm nogsepratoTcs TONbKO apXxuBHble 3HaveHust M1 n M2. 3Haue-
HUs1 06beMOB V1 1 V2 3aHOCATCS B apxuB 6e3 KOPPEKTUPOBKU.

3.5.8 Konmponb cemeeo2o numaHus unu pabomocnoco6Hocmu BC

BbluncnuTenb No3BoOMseT KOHTPONMPOBATL HanNUYMe CeTeBOro NMUTaHUs Ha Pacxodo-
Mepax Ui MHAMBUAYanbHY0 paboTocnocoBHOCTb pacxofomMepoB «MuTepdroy», BKIO-
Yyasi KOHTPOJTb LIENTIOCTHOCTU JIMHUK CBSA3U. ICTOYHUKOM CUrHana KOHTPOSS SIBMSHOTCS:

1. JononHuTenbHbI UMNYNbCHbIN BxoAa (X10:1 ) cnegyeT nogatb HanpskeHue ot 10
0o 16 B ¢ ogHoro 13 6rnokoB NUTaHWUsS pacxodoMepoB. [JaHHbIA cnocob pekomMeHayeTcst
NPUMEHSTb B Criy4ae NoAKoYeHNs BroKoB MUTaHWUSA BbIYMCNUTENS U PACXOAOMEPOB K
pasHbiM dha3am nnm asTomaTam.

2. Pazbem PWR (cM. cxembl nogkntoyeHust, Mpunoxerue bB). [JaHHbIA cnocob KOHTpons
pekoMeHAyeTCs NPy NOSKIIOYEHUN BbIMMCIIMTENS 1 PAaCXOAOMEPOB K O4HOMY aBToMarTy.
3. WmnynbcHble Bxogbl (X4, X5). MNpumenseTtca TONbKO ana pacxopomepos MNutep-

dnoy. [MNpn 3aTom BbIXOA pacxogomepa A0MmkeH MMeTb pexnm « MHBepcHBbINY unn « TenemeT-
pus».
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Cnocob koHTpons BbiIbupaeTcs yctaHoBKow napameTtpa « KoHTp. BC» no kaxxgomy 13
TpybonpoBoAoB TennoBoro BBoAa. VICTOYHMK curHana KoHTponsi 3agaeTcs BbIOOpoM na-
pameTpa «AOM. UMMN. BXOO-Ucnonb3s.».

Mpy oTCyTCTBUM CETEBOrO NUTAHUS (BbIXOAE M3 CTPOS pacxofoMepa unm obpbIiBe NNHUK
€BA3un — Tonbko Ana MNutepdnoy) hopmmpyeTcs ko auarHoctupyemon cutyaumm HC «I» no
obbemMy 1 Macce o Tpybonposodam, Afsi KOTOPbIX YCTAHOBIIEH PEXUM KOHTPOTS.

[anbHenwun pacyeT macc, noTpebneHHON 3HEPrM U apxMBMpOBaHME NapaMeTpoB
BbINOMHAETCH B 3aBMCUMOCTM OT 3HaveHus napameTpa «KoHTtp.V» (cm. n.3.5.10).

HC no oTkno4eHno nuTaHusa hopMUpyeTcs Npy NponagaHvis KOHTPOMbHOIO Hanps-

XEHWS Ha BpEMS HEe MeHee 2 MVH.
Tabnuua 7 BapuaHTbl KOHTPOMSI CETEBOIO NUTaHUS

HacTtponku
% é Cxema noakroveHus OnucaHue g?(gnv_'w. KonTp.BC
o nonb3.
m 2 HeT koHTpons nuTaHna JToboe HET
pacxogomMepoB 3HayeHue
KoHTponb nuTaHus yepes
X4 X5 [OMONHUTENBHBIN BXOA.
A 1|2[3lall1|2]|3]|4||Mmoc Bl pacxogomepa
= (_I_z Tal21 512 5 4 )|noAko4aTL Ha KOHTaKT
1 === / X19'1 (X5:3 ans 04.1M . | KoHntp.cetn | CeTb 06Ly
X10 PWR |[1anT), MuHyc — Ha nio6on
CcBOOOHbIN KOHTAKT
1| 2‘ 3 ‘ 4 1‘ 2‘ 3 ‘ 41|x4,x5:8 (mobon ceoboa-
Hon.umn. HbIN KOHTAKT «Fx—» X4, X5
Bxoa ans 04.1M NanT).
X4 X5
A |1]2]3|4]1|2]3]4
ToGoe
Blil2/3lall1]2|3]|4a]|| KoHTpone nuTaHus yepes 3HAYEHME
2 pasbem PWR Bbluncnm- * | CeTb oOLy
X10 PWR Tens Kpome
«KoHTp.ceTn»
1]2]3]4][a]2[s]a
T, -
Unut=10...30V
1 Bbixop F2 Mutepcpnoy
X4 X5 KoHTponb nutaHusi, pabo-
————————— ~! | ToCnocoGHOCTM pacxono-
Al1/2/3/4]1/2|3|4] | mepa 1 LLNOCTHOCTU NK- Mio6oe
3 iBNil2lalal1lz2ls 4‘| HWA CBASN Yepes Mnynbe-| /o oo Nuaue.PC
S————————— = | Hble BXOAbl BbIYUCIIUTENS.
X10 PWR TOJIbKO ansa pacxono-
1‘2‘3‘4 1‘2‘3‘4 Mepos lMuTtepdno
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3.5.9 KoHnmponb yacoeozo o6ema

KoHTponupyeTca nsmepeHHoe 3HaveHne obbema no Kaxaomy us TpybonpoBodoB Ha
4aco8oM UHMepeasie, Ha NpeAMeT BbIX0Ada 3a ycTaHOBMNEeHHble npegens! (Vmin n Vmax).
B 3aBncmMmocTu oT 3HayeHust napameTpa «KOHTp.V» (KOHTposb YacoBoro obbema) v Bbl-
BpaHHOro pexvma KOHTPOSs HanMuusi CETEBOrO NMUTaHUS akTUBU3MPYHOTCS pasnuyHbie HC
no 06bemMy 1 paccyMTaHHON macce.

BapwaHTbl npeacTaBneHvs nHgopmaummn B apxvmeax B 3aBUCUMOCTU OT 3HaYeHNs na-
pameTpa «KoHTp.V» npeacrtaeneHsl B Tabnuue 8.

Tabnuua 8.
KoHTp.V Vpakr=0 0<Vdakr<Vmin VdakT>Vmax
) 3HadveHue | Kog HC| 3navenune | Kog HC | 3HauyeHue | Kog HC
HeTt Vpakt HeT Vdpakr HeT
Be3 noacr. Vpakt «<» Vpakt «>»
C nopacr. 0 HeT Vmin «<» Vpor «>»
C nopcT. n KoHTp.U " Vmin «<» Vaoor «>»
CueT OTMEHeH ?) Vdpakr «<» Vpakrt «=>»
R |_|pl/l nponagaHun ceTeBoro NTaHua B apxmB 3anncbiBaeTCA 3Ha4eHne 4OroBopHOro obbema
(Vmor) n kog HC «!». Mpn apyrux 3HaveHusix «kKoHTp.V» B apxuse dukeupyetcs kog HC «!», a
3HayeHne YacoBoro obbema 3ameHsieTcs npovyepkamun.
2) PacyeT Macchl i SHEPrM OCTaHABMUBAETCS, B apXMBe No 06beMy dukcupyeTcs kog HC «<»
Unn «=>». 3Ha4yeHne 4YacoBoro oobLema paBHO CbaKTVIHeCKOMy 3HA4YeHno.

3.5.10 Konmponb omcymcmeusi mensoHocumens (nycmasi mpyb6a)

BbluncnuTtens dukenpyeT akT OTCyTCTBMS TenroHocuTens B Tpybonposoae npu
yCMoBWK, YTO pacxogomep BbldaeT normyeckun curqan «fycras Tpyba» mnu ncnonbay-
eTca pacxogomep Nutepdnoy B pexume TenemeTpus.

Jlornyeckuin curHan nogaeTcs Ha oavH 13 auckpeTHbIX Bxogos [B1...[1B4. B HacTporikax
no TpybonpoBsoay crieqyeT ycTaHoBuTb napameTp «KoHTp MNT=[a» 1 3agatb HOMep ONCKPET-
Horo Bxofa: «Bxoa MT=x», rae x — Homep BxoAa. [1ononHUTENbHO B HACTPOMKaX AUCKPETHbIX
BXOI0B 3a4aeTCH TN YPOBHS BXOAHOTO kKaHana (HopMarbHO 3aMKHYTbI (H3) nnn HopmarnsHO
pa3omkHyThI (HP)) n Bpemsi noateepxaeHusi cpabateiBaHus (TnoaTs. ).

Mpun ncnonb3oBaHun pacxogomepos Nutepdroy B pexvme TenemeTpus QUCKPETHble
BXOAbl HE 3aE€NCTBYIOTCH.

Mpu nosiBnenuun curHana «lycrasa Tpy6ay» AnuTensHOCTbIO 6onee 2 MUHYT, Ha MHAW-
katope otobpaxaetcs kog HC «o» c ykasaHuem Homepa TpybonpoBoga v HauvMHaeT
HapaLMBaTbCA UTOrOBbIN CHETYMK ANUTENBHOCTU OTCYTCTBUSA TennoHocuTens — TnT.

3.5.11 Konmponb pesepca

KoHTponb pesepca B TB7 BO3MOXeH TOMbKO AN OTKPbLITbIX cMcTeM Tennonotpebne-
HWS, Korga TennoHocuTenb nogaeTcs no obpaTHoMy Tpybonposoay (Tp2). MpumeHsemas
KoHdpurypauus tennosoro Beoga CU=4, KT3=1, ®PT=1 unun 3; KoHtp.R=EcTb.

BapvaHTbl NpefcTaBneHnst MHopMaLun B apxmBax B 3aBUCUMOCTU OT 3HAYEHUs na-
pameTpa «KoHTp.R» npeacrtasneHsl B Tabnumue 9.

Tabnuua 9
3HayeHus B apxuBe
KoHTp.R V2 V3 M2 M3 Koo HC
Het V2 V3 V2-p2 V3-p2 HeT
Be3 noacr. V2 V3 V2:p2 V3.-p2 «R»
C nogcTaH. 0 V2 0 V2:-p2 HeT
CyeT OTM. V2 V3 --- --- «R»
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Mpu «KoHTp. R=Be3 noAacTaH.» KOHTPONUPYeTCS TONbLKO caM npoLiecc pesepca. Pac-
YeT Macchl U TEMMOBON 3HEPIVM BbIMOMNHAETCS N0 (hakTUYECKMM 3Ha4YeHNsM pacxoga v
dukcunpyetcs HC no pesepcy.

®ukcauma HC npovcxogut ecnn curHan «Pesepec» OT pacxofomepa Wnn Hanuyve uv-
MnyrbCOB Ha PEBEPCHOM BbIXOJE NMPUCYTCTBYET HEMPEPBLIBHO B TEYEHNE HE MEHEE 2 MUH.

Mpn «KoHTp. R=C noacTaH.» peBepcCHbIN NOTOK B 06paTHOM TpybonpoBoae UKcu-
pyeTcsa B apxvBe no Tpybonposoay 3. To ecTb, Npu peBepce HapaliMBaloTCa UTOroBble
nokasaHus no V3 n M3. HapawmsaHue V2 n M2 octaHaBsnmsaeTcs. [1pyM 3TOM KOHTPOIb
pasHocTu TemnepaTyp oTkntovaeTca. HC no pesepcy He cumkeupyeTtcs.

Mpu «KoHTp. R=CyeT 0TMEHEeH.». PacyeT Macchl 1 TeNnoBon 3Heprum octTaHaBnmBa-
€TCcs, B apXuBbl 3aHOCATCA dakTuyeckne 3HayeHus obbemoB no V2 un V3, a Takke uk-
cupyetcs HC no pesepcy.

B 3aBMCMMOCTM OT PEXUMOB BbIXOOOB PacxogoMepoB BO3MOXHO 3 BapuaHTa KOH-
Tponsa peeepca B TB7.

Tabnuua 10 BapuaHTbl nogkntodeHns n HacTponkn TB7 ans yyeta pesepca

BapuaHTh! KOHTPONS: Pexum Bbl- Mapa- HacTtpoiku no tpy6am
pesepca xo;:taT szC Ha | ot D Tp1 Tp2 Tp3
logatowyi %'i’.ﬂ_ Vi Tun BC| Onekt
- p Anektp Onektp
- Tp\,f:nposo.q F1 -
&| O6patHbIit vzvuvmyanH. KoHTp. | CeTb 06w/ | CeTb 06w/ | CeTb 06w/
%TPU’_”WBO” ;E':HL F2 - BC |WHaus.PC |MHams.PC | MHams.PC
o MUMMYNbCH.
—-»> §E¢: qL V3 Bxon R 0
A S 5‘“91&_’ vi o Tun BC| Onektp | Onektp | Onextp
g > N i
| O6paTHbli v2|MAYIIbCH. KoHTp. |CeTb 06w/ | CeTb 06w/ HET
3 |TPYgRnPoBoA §E®L F2 - BC |WHoue.PC | Unams.PC
Sl= normyecKkni
QIﬂ_J_bﬂlB, Bxoa R 1.4
i V1

clv_> ngﬁngrﬁ)uélggn M Tun BC|Tenemetp. | TenemeTp.| 3nekTp
5 = N F1(F2) - KoHTp.
© "
E_TF(’JyG O?_[T;Qbélgﬂ — v2lrenemerpus BC Wuane.PC | Mnguns.PC HET
o TNM
0 — N/ Bxoa R ---

3.6 Koppekuusi HacoB TennoBbI4YUCNUTENA

BbluMcnuTens fonyckaeT KOPPEKLMIO TEKYLLLEro BpeMeHN 6e3 cHATUSA nnombbl npea-
cTaBuTens cHabxaloLleln opraHm3aumnm.

[wnanasoH koppekumn £15 MuH. PaspeLleHHbI nHTepBan Koppekumn Bpemexm ¢ 20 o
40 MVH TeKyLlero Yaca, 4ToObl B pesynbTaTte KOppPeKLMn YacoB He npoucxoauna cMeHa
TeKyLlero vaca.

[MopsaoK KOppeKLMn YacoB:

1. 3anpeTuTb JOCTYN K HACTPOEYHBLIM NapamMeTpam.

2. YCTaHOBUTb CEPBUCHBIN PEXMUM NPOCMOTPA, HaXxas Ha 8 ¢ kKHONKy MeHto.

3. BoibpaTb mMeH0 «HACTPOWMKW» 1 HaxaTb KkHonky BBoa.

4. Beibpatb nogpasgen « CUCTEMHbBIE» n HaxaTb kHonKy «BBogy».

5. KnaBuwamm unu BblbpaTb nogpasgen HACTP. JATbI/BPEMEHU u HaxaTb
KHOMKy «BBOA».
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6. Knasuwamu @ unn @ BblbpaThb nogpasgen BPEMA n HaxaTb kHoMKy «BBoay.
7. Knasuwamn @ nin @) ycraHosuTL Tpebyemoe BpeMs 1 HaxaTb kHonky Beoa.
8. [1nA BbIXO4a B rMaBHOE MeHI0 HaXaTb KHOMKY « MeHK» HeCKOmNbKo pas.

BHUMAHMUE! Ecnu BbinonHUTbL onepauuy no nn 2...6 npu paspeLleHHoM JocTyne, To
6ynet BbinonHeH CBPOC apxuBa!l

3.7 Pexum «TENEMETPUSA»

Pexum tenemetpumn (TJIM) npeaHasHayeH ans nepegayvvm U3MepuTerbHOM, AMarHo-
CTUYECKON U MAEHTUMKALMOHHON MHOopMaLMM Ha TennoBbluMcnuTens TB7 ncnonHe-
H1s M no MMnynbCHOMY Bbixogy pacxogomepos [utepdnoy.

Mepenaye nognexar cneaytolwme napameTpbl:

— TeKyLUMIA pacxon,

— obbembl C HapacTalLWwWM UTOroM B NPSMOM M 0BpaTHOM HanmpaBneHusX; Bpems
HapaboTku 1 Bpems HapaboTku ¢ owmbkon pacxogomepa.

— napameTpbl HACTPOMKN 1 AEHTUUKaLmK: BeC nmnynsca, Y, MakcumarnbHbIN pacxos
W KNnacc pacxogomepa, 3aBOACKOV HOMEp, KanmbpoBOUHbIe KO3IMMULIMEHTBI, HOMEP BEPCUM 1
KOHTPOMbHasa cymma BCTPOEHHOTO 10, pexuMbl YUCHOMMMYIbCHBIX BLIXOAOB.

[na paboTbl B pexumMe TenemeTpum OauH U3 YMCIIOUMMYNbCHBIX BbIXOAOB PAaCXOA0-
mepoB Nutepdnoy npeasapuTenbHO AOMKEH BbITb HACTPOEH Ha pexnM « TenemeTpusy».

MpumeyaHue B pexume TenemMmeTpun Moryt pa6OTaTb KaK BCe UMMYIbCHblEe BXOObI Bbl-
ynucnuTens, Tak n otaesribHble, COBMECTHO C MMMNYJIbCHbIM PEXMMOM No
Apyrmm KaHanam.

Pacxopnomep lMuTtepdnoy nogkntoyaeTcst ctaHAapTHbLIM 06pa3oM Mo YMCnoMMyrbC-
HOMY BbIXxoZdy. B HacTpomkax BblMMCNUTENS criedyeT yCTaHOBWUTb TWUM BOJOCHETYMKA —
«Tun BC=TenemeTtpus».

MNpumeyaHne Tok NOTPebNeHUs TENMOBLIYUCTIUTENS B PEXMME TENEMETPUM BbILLE, YEM
npu paGoTe B MMMYIbCHOM PEXUME, NMO3TOMY NPUMeHsTb TB7 B JaHHOM
peXVMe PEKOMEHOYETCS C BHELLHUM GrIOKOM NUTaHWS.

MpumeyaHunsa [MNpu ncnonb3oBaHUK pexmnMa TenemeTpumn psg HaCTPOeYHbIX NnapameT-
pOB MOTYT MPMHUMATL Mtobble 3HaYeHNs, Tak Kak He NCNOMb3YTCH B NpoLecce pa-
60TbI. B yacTHoCTM:

1. Bec umnynbca (napametp BW). PeanbHbin BeC uMnynbca pacxogomepa nepega-
eTCsl Mo KaHany CBA3M.

2. MNpumeHeHne AnCKpeTHOro BxoAa Ans KOHTpons pesepca. aHHbI napameTp vc-
nonb3yeTcs TONbKO B KOHpurypauum C=4, KT3=1. NameHeHne HanpasneHnsi no-
TOKa TennoHocuTens nepefaeTcs No TeneMeTpum, No3TOMy AUCKPETHBIA BXOA He
ncrnonb3yeTcs.

3. MNpumeHeHne AnCKpeTHOro BxoAa AN KOHTPOMs OTCYTCTBUA TENMOHOCUTENS.
OTcyTCcTBUE TEMMOHOCUTENS NepefaeTcs No TeneMeTpuu, No3ITOMy AUCKPETHbLIN
BXO[, HE UCMONb3yeTCs.
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3.7.1  [JuaszHocmuka cocmosiHusi pacxodomepa lMumepdgsioy

KoHTponb napameTpoB, nepegaBaemMblXx pacxo4OMepPOM MO TenemMeTpun JOCTYMEH B
meHio CEPBUWC/TENIEMETPUA. MocnegoBaTtenbHOCTL A4ENCTBUA MO MPOCMOTPY napa-

METPOB PacXo4OMepoB npvBefeHa Ha puc. 3.11.

02.02.1911:58:00
APXWBbI

PB M
DOIAL A
HACT Hanp.nutauusa: 3.53 B

ONCKREIHLLE BYQNLL

WH®O| TEJIEMETPUSA, kaHan 1
[Tun: PC65-60-A RN
3aB.HOMep: 123321

Bec nmn.: 2,0 n/vMn
F1:2 F2: 10
G:1.5M3/u4
V+:100.03 M3

@ }r/péﬁ(_):'?_;;q > MNapameTpebl Mutepdioy
Tpa6.ow.: Oy M pe3ynbTaTbl U3MEepPEHNN

@ AC: E2
A: 2.000
B: 0.120

nB.: 3.15
KC: 4E37 7~

Puc. 3.11 — lNopsagok npocMoTpa COCTOSHMS pacxogomepa

OnarHoctuyeckue cooblieHns ot pacxogomMmepa nepenarTca B CMCTeMe KOOMPOBKK

NAMUR. NMepeyeHb anarHoCcTnyecknx coobLleHnii npuseaeH B Tabnuue 11.
Tabnuua 11.

Kogpbl ownbok Mutepcnoy Ha nHamnkatope TB7

EOQ 3arpsisHeHne anekTpoaoB

E2 MycTtas Tpyba

F3 HeuncnpaBHOCTb annapaTypbl
E4 Marnur

E5 3aMblkaHVe 3NeKTPOLOB

A9 HocTtyn k kanubpoBkam

E11 [Meperpy3ka 4aCcTOTHOro BbixoAa
E12 Pacxop 6onblie makcuMmyma
F20 O6pbIB MHAYKTOPA

F21 K3 nHaykTopa
A22 Owwubka Toka

3.8 CepBuCHbIe hyHKLUN

MeHtio « CEPBUC» npegHasHayeHo ons:
npocmMoTpa nHgopmaumm o npubope (Ceperuc—MHdopmaums o npudope);

KOHTPONSA 3HAYeHWs1 BXOAHbIX curHanos (Cepeuc—Hanagka);

nepesofa BblyMcnuTens B pexum nosepku (Cepsuc—Ilosepka);
nepekntoveHnst aktneHon B[ (CepBuc—AkTrBHas b[);

npocMoTpa annapaTtHbix HeucnpasHocTel (CepBuc—Anmn. HEMCNPaBHOCTK);
KOHTPOJSA COCTOSAHNSA ANCKPETHbIX BXoAoB (CepBuc—[unckpeTHble BXOAbI);
KOHTpons HanpsxeHus nutanus (Cepsuc—Hanp. nutanus);

npocMoTpa cocTosHMA pacxogomepa MNutepdnoy (Cepsuc—TenemeTpus).

HaCTPOWKN KOMMYHUKaLMOHHbIX nopToB Com1l n Com2 (Cepsuc—KommyHukaLmm);

cbpoca cogepxMmoro apxvea 1 utorosbix napameTpos (Cepsuc-Copoc apxmea);

NpocMOTpa CTaTUCTMKKM MO aHepronoTpebneHuto (Ceparc—HepronotpebneHue);

[na Bxoga B meHio «CEPBUC» cnepyeT paspelunTb CEPBUCHBIN YPOBEHb MEHIO,

yaepxusas He meHee 8 ¢ knasuwy MEHIO.
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3.8.1 HUugopmayus o npubope

Mpwn BXoAe B AaHHbIN NYHKT Ha 3KpaHe oTobpakatoTca cBeaeHus o npubope.
Mopenb BbIYUCNTENS mmp TB7-04.1M

AnnapaTtHas Bepcus mmp AB 5.0 ne 2.00

3aBoackon Homep ==p| N 18001234 KCK=EBO3
KoHTponbHas cymma MO ==p| KCMO=8DC2, KCH=7478

4= [pOrpammHasn Bepcus
[4=m KOHTPONbHasA CyMMa KannmbpoBok
= KOHTPO/NIbHAs CyMMa HacTpoek

Puc. 3.12 — Nndopmauuns o npnbope
3.8.2 KommyHukayuu
MNogpasgen npegHasHaveH ang HacTponku Com-nopToB.
CkopocTb 0OMeHa BbibnpaeTcsa B guanasoHe 1200...115200 6uT/c.
HoctynHel npotokonkl: Modbus RTU, Modbus ASII, PPP.

|| MpumeyvaHne [Mopt Com1 cooTBeTCTBYET MHTEpPdency RS232, Com2 — Ethernet/RS485. ||
m 4500
KOMMY HIKAL W G T:b(UéRTU
of

HAJTALKA 19200

SHEPIONOTPEBJIEHUE 38400
Cropocro: 9600 _@_.
NMpotokon: Modbus RTU I‘P’Iggbus ASCII

&

||I1pumeL|aHV|e MakcumanbsHasi ckopocTe 0bmeHa no nHTepdericy RS232 9600 kouT/c. ||

®

®

Puc. 3.13 — HacTtponka Com-nopToB

Mpumeyvanue [pu paboTe no nHtepdericy Ethernet HacTporkn Com2 gormkHbI BbiTh:
CkopocTtb — 115200; MNpoTokon — Modbus RTU.

3.8.3 Hanadka

B naHHOM NyHKTE OT06pa)Ka}0TC$| 3Ha4YeHUs1 BXOAHbIX CUrHANoB No KaXKaoMy 13 KaHaroB.
Homep KaHiJ'Ia 3H'a‘48HMe napameTtpa

. _»{ 11=12,0mA __ (1904)
T |15=10,0ma  (1203) || o aun
R1=129,230 Om (1234)

ConpoTtusnexue —»{
R6=129,230 Om (1234)

{ F1=1,275Ty N=123
YactoTa == § . ... . <== KO/IMYECTBO UMMYbCOB
F7=0,275Tuy N=023

Puc. 3.14 — 3HayeHns BXoHbIX CUrHanos

|Mpumeuanve 3raueHue YacToTsl F8 COOTBETCTBYET 10N, UMMYNLCHOMY BXOAY. |

3.8.4  [uckpemHble 8xo0bli

B naHHOM MYHKTE OT06pa>Ka}OTCF| 3Ha4YeHuA BXOOHbIX CUrHArNoB Ha OUCKPEeTHbIX BXoOaxX.
Homep anckpeTHoro Bxoaa
L
AB1 AB2 AB3 B4
1 0] 0] (0]

A

LB
CocTosiHue ANCKPETHOro BXoaa:
- 0 - BXOAHOW CUrHan oTCyTCTBYET;
- 1 - BXOAHOV CUrHan npucyTcTByeT
Puc. 3.15 — CocTosiHMe BXOOHbIX CUTHANOB Ha AUCKPETHbIX BXoAax

|| Mpumeyanne B mogenu 04.1M Jlant guckpeTtHble BXO4bl OTCYTCTBYIOT. ||
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3.85 lMoeepka

[nsa nepesoga Belumncnutens B pexxum MOBEPKA Heobxoammo:

e paspeLlunTb AOCTYN K HACTPOEYHbIM NapamMeTpam, HaxkaB KpaTKOBPEMEHHO Ha
KHOMNKy AocTyna (cMm. puc. 2.2);

e  CMOMOLLIbIO KNaBuLL @ unu @ BbIGpaTh 1 BonTK B pasaen CEPBUC-TIOBEPKA,

e KnaBuLLIAMMU @ unu @ noaTBeEpPaUTb HEOOXOAMMOCTb BXoAa B pexuM NoBepka
«Bkn» 1 HaxaTb knasuwy BBOL. [ins oTkasa BbibpaTh «Bbikn».

Axtue.BA: 6A1 Axtue.BA: 61
Tun 6aTtapen: C Tun 6aTtapen: C

Hanp.nutauuna:3,55 B Hanp.nutauuna:3,55 B

@)
% MoaTtsepxaeHve '

Bosspat 6e3 @ m pexumMa nosepku BBOJII dukcaums

U3MeHunsa ‘ U3MeHUn
Puc. 3.16 — BkroyeHne pexxuma noBepku
[Mocne BKMNoYEHUs pexrma NoBepKu:
— B BbINUCIUTENb 3arpykaeTcsi NoBepoyHasi 6asa AaHHbIX;
— yctaHasnuaaeTcs Bpems xx:58:00.
DaKkT HaxOXOEeHUS BbIMUCIUTENS B pexunme NOBEpPKU MOATBEpXAAeTCs MuratoLLmm
cumBoriom «I» B MpaBOM BEPXHEM Yriy 3KpaHa.

VHAMKauus pexuma
noBepku

HACTPOWUKMHU

Puc. 3.17 — lHankauusi pexxuma noBepKu
Mo OKOHYaHWMM NOBEPKU BblYMCIMTENSA HEOOXOAMMO OTKIOUMTL AaHHbIA pexum. MMo-
cnefoBaTenbHOCTb AEVCTBUIN aHaNOrM4Ha BKITHOYEHNIO MOBEPKM.
Mpwu BbIXOAE M3 NOBEPKM codepunmoe Tekylen B[] BocctaHaBnmBaeTcs.

BHUMAHMUE! Tllocne okoHYaHWsi MOBEpKkUM HEOOXOOAUMO YCTaHOBUTbL AaTy M BpeMs U
coenats CBPOC APXUBA.

Mpumeyanue [Npu NoBepke B aBTOMATUYECKOM PEXVME NEPEBO BbIMUCITENS B PEXMM
MOBEPKM 1 BO3BPAT M3 HETO, a TakKe yCTaHOBKa BpeMeHW 1 cOpoc apxmsa
npounssoasaTca ABTOMATUYECKW.

MHdpopmauust o pakte noBepkn OUKCUPYETCSI B apXmMBe CODOLITUIA.
3.8.6 CmeHa akmuegHol B[]
[Nogpasgen npegHasHavYeH aAng cMeHbl aktmsHon B,

2HESEOHOTPEBJ1EHVIE BBEnlﬁrlE NMAPOJIb 2HESEOI10TPEEJ1EHME
BPOC APXWUBA 111 BPOC APXUBA
AxktuB. Bl: A1 el |AkTus. BAA: 642

Tun 6aTtapeun: AA 4 nsmenn | Tun 6atapen: AA

»
bA1 f Bbi6op I'Iepv)veKmoqume" BA I'IePe»(moueHme"E,Cl
Bosspar 6e3 aKTMBHOM B Bl 1, C naponem B C noctynom
‘ BOA) ®ukcaums

U3MeHus
U3MeHnn

Puc. 3.18 — CmeHa aktueHon B

MpumeyvaHune VameHeHne Tekywwen B ¢ knasmaTypbl BO3MOXHO MpW YCIOBUSX:
1. Ucnonb3oanve B2 paspelwweHo (YIMPABNEHUE B2-Ucnonb3oBa-
Hue BO2-[Oa).
2. 3apaH criocob nepekntodeHust B «BpyuHyto».
3. Paspeluera cmeHa B[] ¢ knasuatypel (C naponem unm C AocTynom).
4. CxeMbl n3avepenuii Bo Bcex TB (TB1...TB3) B[12 He paBHbI Hynto.
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Mpumeyvanue [Maponb no ymonuanmio 11111.
YTepsi napons NnpMBeAeT K HEBO3MOXHOCTW €ro BOCCTaHOBNEHNSs 6e3 06-
paLLeHns K NponsBoguTento.

MHudopmaums o pakte cmeHbl B[l oukcupyeTtcs B apxmse nsmeHeHusi 6.

3.8.7 OHepzonompebrneHue

Moapasgen npefHasHayeH Anst BbIBOAA CMPaBOYHOM MHGOPMAaLUM O BpeMeHW pa-
60Tbl BbIMUCTIMTENS B PEXUMaX, BNUSIIOLWLMX Ha pecypc GaTapeu:

e Hapab. 6e3 Bl — paboTta Bbluncnutens ot 6artapen (6e3 BHELLUHErO NUTaHUS);
PacueT. pec. 6aT. — pacueTHoe Bpemsi ucyepnaHusl pecypca 6atapeu;
Hapab. gucnnes — gnutenbHocTb paboTbl gucnnes oT 6atapeu;
Hapab.no cetn — pabota no nHTepdericy ot batapem.

Hapa6. 6e3 BN : 1y
Hapa6. aucnnena: 123y
Hapa6.nocetn :32u4
Pacu. pec. 6ar. :8789u4

Puc. 3.19 — Hdopmaums o paboTe BbluMcnuTens

4 MoproTtoBKa K JKcnnyatauuum

4.1 PacnakoBka

Mocne pacnakosku TB7 nomeLLaoT B Cyxoe oTarnnMBaeMoe NoMeLleHne Ha 24 yaca.
4.2 MecTo yCTaHOBKU U KpenrneHue

Mpu BbIGOPE MecTa yCcTaHOBKM criefyeT yuuTbiBaTb, YTO AONYyCTUMbIMKU Ansa TB7 sB-
nstotes paboumne ycnoeus cornacHo nyHkty 1.2.4. Hanbonee 6naronpusatHas Temnepa-
Typa oKpy»xatoLero Bosgyxa ot 15 go 25 °C. B nomelleHMn HegonycTUMO Hannyne napos
KMCNOT, Lenoyen, npumecen amMmmaka, CepHUCTbIX U APYTX ra3os, Bbi3bliBalOLLUX KOPPO-
3u110, a TaKke HeJoNyCTUMa KOHAEeHcauns Bnaru.

MecTo ycTaHOBKM He [OMKHO pacnonaratbcs BONM3un cuUnoBbIxX kabenen, aneKkTpoLum-
TOB, CBApOYHbIX annapaToB 1 T.M., UHaye TB7 cneagyeT 3aWmnTUTL 3a3eMIeHHbIM MeTan-
nnyeckum Kkopobom.

KpenneHne ocHoBaHusA koprnyca NpousBOAUTCH BUHTaMW B 4-X To4ykax COrfacHo
puc. 4.1 (Mpu CHATOMN KPbILLKE MOHTaXXHOTo 0T1%%Ka) unu Ha DIN-periky.

iy i

(0]

\ 4

|
|
a

100

© []©

©
L
0

Pwuc. 4.1 — Cxema kpennexus kopnyca TB7
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4.3 Mopkno4vyeHne BHELUHUX Lienen
4.3.1 O6wue mpeboeaHusi

BHUMAHME! 3AMPELWAETCA MPUMEHEHWE [OATYMKOB, BBIXOA KOTOPbLIX
CBASAH 3JNEKTPUYECKN C KOPIMYCOM (3EMJIEWN)!

OuwameTp kabensi, nponyckaemoro 4epe3 kabenbHble BBOAbI, BbibnpaeTcs oT 4 0o
8 Mm. CeueHune NpOBOAHUKOB, NOAKIIOHYAEMbIX K pazbemam, OOMKHO BbiTk 0,12—0,5 MM2.

Ecnun B pagunyce go 10 metpoB oT TB7 1 nepBMYHbIX 4ATYNKOB OTCYTCTBYHOT CUIOBLIE
NPOBOAHWKN C UHAYKTMBHOWM Harpyskon 6onee 1 A (TpaHcdopMaTopbl, CBapo4HbIe anna-
patbl, ABUraTtenu) n NpoYmne NCTOYHMKN SNEKTPOMAarHUTHbIX NOMEX, TO NMUHNW CBA3M C AaT-
YnKkamMy LonyckaeTcs NpoknaabiBaTe HESKPAHUPOBAHHLIMU Kabensamu.

Mpy Hannunn BbilIENEPEYNCEHHBIX UCTOYHUKOB 3M1EKTPOMArHUTHBLIX MOMEX INMHWUM
CBSI31 C AaTYMKaMn PEKOMEHAyeTCs BbIMONHATL 3KpaHMPOBaHHbIMK Kabensamu nnbo npo-
KnagelBaTb B MeTannuyecknx Tpybax unu metannopykasax. [1pn aTom Ana npoknagku
CUrHarnbHbIX MUHUIA MOXHO NPUMEHUTb 06LLMIA Kabenb.

OkpaHbl kabenen AomKHbl OblTb ANEKTPUYECKN COeaUHEHbl Mexay cobow (Tonbko B
ofHoOM To4ke) n obwum npoBogoM npubopa. Onsd 3ToW Lenu UCnonb30BaTb KOHTAKThI
1B..4B paszbemoB X4 unu X5. Onsa tennosbluncnutenst TB7-04.1 Jlant sakpaHbl kabenen
noakntoyaTtb K kKoHTaktam 1 unu 4 pasbemoB X4 unn X5.

Mpumep nogknoyeHns npuBeaeH Ha puc. 4.2.

3anpeLlaeTcs NpUcoeaHeHNE 3KPaHOB K MHoObIM MOCTOPOHHMM LIENsiM, BKIOYast 3a3emrie-
HUs1 1 3aHyneHusi. CneayeT NPUMeHsITbL kabenu, MeroLLMe U3oNALMIO NOBEepPX 3KpaHa.

— Kont| Lenn
~220V |1 Bnox +_;afﬁ%”°“2ﬁpé 25 n o TB7
= @ nvmanws v [ o "": O| 18 | o6y X4
~220V; o PacxofoMmep 2 - '
— Briok J—10  H2v || Fi+ [ © :' ‘I O| 2A | Bx2 X5
A @ nuTanma -12v || F1- | I‘wf: O| 2B | o6
—N Pacxogomep 3
~220V __| . bBnok J10+12v][ F+ [ © I"‘, O| 3a | Bx3
— @I‘IMTaHMﬂ v [ o " " O/ 3B | 06w
T 4A Bx4
O| 4B | 06w

HE NMOAKJTIOYATD ! X

Puc. 4.2 Tpymep noaknioYeHNs UMNYIbCHBIX IMHWUIN CBA3N
MMnynbcHble aTyvku NOAKMYATCSA 2-X XUIbHbIM kabenem anuHon o 500 m.

K nmnynscHomy Bxogy TB7 MoryT nogknoydaTsCs YCTPOMCTBA C MUTAHMEM MX BbIXoda OT
TennoBblYMCcINTENs (MAacCYBHBIN TUM) UM OT COBCTBEHHOIO MCTOYHMKA (aKTUBHBIV TVN).

BHeluHue ycTporictea (Mofem, KOMMbloTep), NogknoYaemMble No nHTepdency RS232,
AOMKHbI UMETb 3aLUUTY OT UMMYIbCHBLIX NEPeHanpPsXeHNn U NoMeX (rpo3o3aLLymTy) ¢ Noa-
CoeANHEHVEM K JIMHWK 3aLUMTHOro 3a3eMrieHus.

3awuTHoe 3a3emneHne TB7 oT nopakeHns 3NeKTPUYEeCcKMM TOKOM He TpebyeTcs.
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4.3.2  ModknovyeHue mepmMornipeobpasoeamerieli conpomuesieHusi

TC nopgkntodaeTcst 4-X XunbHbIM kabenem gnuHon o 500 m Npu ycnosum, 4To conpo-
TUBNEHWE Kaxaon xunbl kabens He npesbiwaeT 100 Om.
BapwaHTbl nogknioveHnsa TC B 3aBUCMMOCTU OT UCMONHEHNS NOKasaHbl Ha puc.4.3.

4 BbIBOAa
=
1 2 4 1
3 BblBOAA
1A(B)|2A(B)| 3A(B)| 4A(B)
E t° ] [

1 2

2 BblBOAA _Q_

to t°
a) MopknioveHne TC no 4-NpoBOAHON Cxeme ©) MopkntoyeHne 2-x npoBoaHbIX TC

Puc. 4.3 - BapuaHnTtbl nogkntodeHns TC

,D,OI'IyCKaeTCFI nogkntoyeHme ogHoro TC Ha HECKOSbKO KaHaroB n3mepeHuna temnepa-
Typbl TENNOBbLIMUCUTENA.

MNpumeyaHne Cxema nofknoyeHnst Ha prc.4.3.6 oTHocuTcs Tornbko K TC ¢ Hepasbem-
HbIM OBYXMPOBOAHLIM KaGenem.

|| BHUMAHMUE! HapalumBaHne HepasbeMHOro ABYXNPOBOAHOMO kabensi He aonyckaeTcs! ||

4.3.3 lModknroyeHue ysibmpa3eyKoebix pacxodomMepos

Onsa nutanns YNbTPA3SBYKOBbLIX PACXOOOMEPOB BEE3 COBCTBEHHOIO UC-
TOYHUKA TIMTAHNA npepycmotpeH knemmHuk X10. Ha KoHTakTbl 2...4 BbIBOAMTCHA
HanpspkeHue 3,6B. Cxema nogknioyeHns Y3 pacxogomepos npusegeHa Ha puc.4.4.

X4

— KNEERE
@ BbIx 2AL B

o6, J

X10

:
@ Bbix

06w

Puc. 4.4 Mpumep nogkntoyeHnst Y3 cHeTUNKOB C MMTAHWEM OT TEMSOBLIYUCIIUTENS

Mpumeyvanune [py NOOKHOYEHNM YNBTPA3BYKOBbLIX PACXO4OMEPOB K BbIYMCIUTENIO C aB-
TOHOMHbIM NUTaHMEM UCMOJIb30BaTb 6aTape|o nutanma Tuna D !
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4.3.4  ModknroyeHue damyukoe OaeJsieHus!

Hatunkn gaenexus (O0) nogknovaeTcsa 2-X XunbHbiM kKabenem anvHon go 500 m.

Mopava nutanuns Ha O B TB7 komnnektaumm CTaHOapT OpraHn3oBaHO Yepes KOH-
TakTbl rpynnbl A pazbemoB X6 u X7 (puc. 4.5). NutaHue Ha rpynnbl [ MOXeT nogaBaTtbes
OT Oroka MUTaHWs TENNOBLIYMCAMTENSA NPU YCTaHOBMEHHbIX Axamnepax JMPL1 w/wnu
JMP2 nnun HenocpeacTBEHHO Ha KOHTaKTbl A Npu CHATLIX Axamnepax JMP1 n/wnu JIMP2.
[aHHoe pelueHVe NO3BONSET NCMOMNb30BaTh pa3nuMyHblie BapuaHTbl noaknodeHusa /1.

JMP1 JMP2*

[ __] |
[-X¢) (-]
X6 +U1 +U2 X7
1l2|3]a|1]2]3]a|A
1l2]3la]2]2]3]4] B
ejleje|elo|leojo|@
PWR E RV -
Oddad d&d4d
el
HHAR
Puc. 4.5 — OpraHusauus nuTaHusa AaTynKkoB AaBreHns
CHATE ——Pp o0 oo JMP1 JMP2
AKamnepbl X6 X7 YCTaHOBUTb ———p o oo
A moKaMmnepbl X6 X7
B[4[33]*]" 23 H Al & LY
PWR B”zs\<1zsa\
1]2[s]4 PWR n +
oG

~2208 el HERE
CEXreG)
~220B I

BapuaHT 1. MHaueuayansHoe nutanue O BapuaHT 2. Nutanne 04 ot BIN TB7

CHATb ——— 00 o0

[mKamnepbl X6 X7
A deTel T [ ]
S NARYEIEE :.

PWR

EE

~220B

43
9+

BapwuaHT 4. MNMoagkntouenne A k
BapwuaHT 3. PasgensHoe nutanne TB7 n O TB7-04 1M Nait

Puc. 4.6 — lNpumepbl NoAKNIOYEHNA aTYNKOB AaBrieHus K TB7

Mpumeyvanue [lpu Hanuuum BCTPOEHHOTO adanTtepa nHtepdperica RS485/Ethernet nuta-
HMe JaTYMKOB AABMEHWs BbIMONHAETCs 0T cobcTBeHHOro B,
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4.4 BBopa HacTpoe4HbIX NapamMeTpoB

lMepen BBOAOM B 3KCNyaTaLuio HEOGXOAMMO NMPOM3BECTU HACTPOWKY TENSIOBLIYNCIN-
Tens Ha KOHKPETHYI0 KOH(UIypaLuio CUCTEMbI TENSIOCHAGXEHMS.

HacTtporka TennoBbiMCnMTENS BbIMOMHAETCS nomoLbio nporpammbl «TB7 KoHdu-

rypaTop». [MoSHyl0 HACTPOWKY U U3MEHEHME HEKOTOPLIX NapamMeTPOB MOXHO BbIMOJ-
HUTb BPYYHYIO Yepes3 CUCTEMY MEHIO B COOTBETCTBUM C M. 3.1.2.

BHUAMAHME! 3HaueHuss HaCTpOEYHbIX NapameTpoB peKoMeHOYeTCs cornacosatb C Ter-
nocHabxaroLLen opraHMsaumen, npeasapuTensHo 0hopMmB B BUAE Tabnuuibl.

CdopmupoBath Tabnuuy € HAcTPOEYHBIMM NapaMeTpami MOXHO B MporpaMme
«TB7 KoHdpurypaTop» 6e3 nogknoueHus K BelunciuTento. [ns aToro HeoGxoamumo:

1. BBectu B nporpammMe Heo6X04MMblE HACTPOEYHbIE NapameTpsbl.

1/ TE7 Konguryparop [ o=
®afin Bug Hactpofikn nporpansi  Cripaska
2 CucTema
s OBuve | Tpybei1. 3]
TB2 {e 1mon ) CH 6, KT3=3, ®PT=0 |:»|cu |Cucrema 2| [>o3[kTa[@PT[a12 | ar -
B2 (He 1cn) BP v >> 0 TBHeuen 0 0 Ql2=Mi(hi-h2) HeT
Cepeuc 1 OTkpuTas 0 1 O12=MI{h1-h2)+dMhZ-h. HeT
2 | OTkpoiTas  |= 0 2 Ole=M2(hl-h2) HeT 4
3 OTKpEITaA 0 3 Q12=b2(h1-h2)+dh(hi-h. HeT
€2 P2 vz 4 OTkpoiTas 10 O12=M2(h1-hg) HeT
5 | 3akpeiTan 11 ole=MI{h1-h2)+dMh2-h. HeT
t3 P3 V3 [ JakpuiTaA 1 2 Q12=M2(h1-h2) HET
7 GaknnTan - 13 017 =MPTh -k relbdlh-h | waT s
7l I | & Pa| i P
3apaTh NapaMeTpsl H
YueT i V13mep the
( Vicnosbaosanvet b (rpCr | P Ma) ’7MEnDanDEEHME s
~KonTponk napareTpoe
KonTpons t KonTpons di climan (0-4%4)
KonTpons dt dtmin (rp.Cy. KonTpons O
T = 16 1

2. CoxpaHuTb HacTponkuK B chann AN nocrnenyoLwen 3anncu B BbIMUCIUTENb, a Takke

cchopMupoBaTb OTHET O HACTPOWKAX.

. TB7 Kondurypatep
daiin  EBu

Hactpoiiku nporpammer  Crpaska

c Ml Kondmrypuposanne

(==

TB7 Koudwmrypatop

E-CrcTema
¢ E-BT =] (=] [}
& TB1 (CH=E) YcTaHoBuTs cassb Pasopsats ceast  OCTaHOBMTE NpOUECE
-~ TBE (He von.)
#-BAZ (He man.) OTKPEITE HACT POFIKK L2 chakfna | CoxpaHKTh HECTPOAKK B charin | OTUeT o HACTROMKEX
Cepeuc

‘ [NREUM T ETE HECTEORKM 12 npmﬁupal JEnneaTh HECTREMKA B mprbop |

1
2

CrcTema
Cepewc

\ | [ 2 o ¢ | \

3. PacneuartaTb oT4eT 0 HacTpowkax. OT4ET O HACTPOMKaX MOXHO BNOXUTb B MPOEKT-
Hyl0 JoKymeHTaumto. lMpumep oTyeTa 0 HacTponkax (HacTpoeyHas B[l) npvseaeH B npu-
noxeHun [.

[Mocne BBOOa@ HACTPOEYHbIX MapaMeTpoB PEKOMEHAYEeTCA BbIMOSHUTL onepawuio
CBPOC APXUBA (cm. n. 3.2).
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4.5 Anpobauua pyHKLUMOHUPOBaHUSA

Mocne MoHTaxa v BBOAa 6a3bl AaHHbLIX HAA0 ybeanTbCs B HOpManbHOM (YHKLMOHU-
poBaHuM y3na yyeTa. [ins aToro crneayeT nocnefoBaTesibHO BbIBECTU HA UHAMKATOP 3Ha-
YeHUst TemnepaTtyp U 06beMHbIX PacxoAoB. py COMHEHUSX B peanbHOCTU UX 3HaYEHWiA
nocrefoBaTenbHO NPOBEPSIIOT: MOHTAX Lieneil, HacTpoeyHble napaMeTpbl Ha COOTBET-
CTBME NacnopTy AaTYMKOB U AaTYMKOB HA COOTBETCTBUE MX NacnopTy. [pu HanM4umn kogos
HC, cnenyeT ycTpaHWTb BbI3BaBLUYIO UX NPUYMHY, PYKOBOACTBYSICH MYHKTOM 5.2.

5 O06cnyxuBaHue npu aKcnnyartayuu

51 Mopsapok akcnnyaTtauum

B npouecce akcnnyatauuu B3aMmogenctaune nonb3opatensa ¢ TB7 B OCHOBHOM CBO-
OUTCS K CYUTBIBAHUIO TEKYLLMX M apXMBHBIX NMOKa3aHW U BHELLHEMY OCMOTPY.

Mpun HeobxoaMMOCTH Takke NPOM3BOASAT:
® CMeHy CXeMbl U3MepeHuid (Hanprmep, 3MMHEN Ha NETHIO U Ha0BOoPOT) — NP Hanm-
4Ynm ofHoW 6a3bl gaHHbIX B[11 unu cmeHy 6a3 AaHHbIX — Npu paboTe ¢ aAByms B/,
® MOAKIHYEeHMe MoaeMa, KOMMbIoTepa (B TOM YUCIe U3MEHEHME 3HAYEHMUI CKOPO-
CcT 06MeHa) — 6e3 CHATUS NIoMObI.
C yctaHoBneHHon TPOH.407290.007 Ml nepMoAnMYHOCTLIO OAUH pa3 B 4 roga npo-
BOASIT MOBEPKY.
Mpu cHATWMM C aKkcnnyaTauum Ha NoBepPKY HEOBXOAMMO 3adhMKCHPOBaTbL apXMBHbIE MO-
KasaHus, NOCKONbKY B pe3ynbTaTe NoBepKM oHn ByayT cTepTbl M3 namsatu TB7.
OtnpaBska TB7 Ha noBepky gonyckaeTcsi 6€3 MOHTaXXHOro oTceka (HUXHEN YacTu Bbl-
yucnuTens).

5.2 YcTpaHeHue HewTaTHbIX CUTyauun

TB7 umeeT cucteMy gmarHocTuku. [lnarHocTuke noasepraroTcs:

e napameTpbl cMcTeM TennocHabxeHus TB1...TB3;

e annapartHas YyacTb TEeNnMoBbIYUCIMTENS;

e HanMuuMe HanpsPKeHWs1 BO BHELLHEW anekTpoceTn, nutatowen BC.

[Onsa yctpaHennss HC B cuctemax TB1...TB3 npoBogaT mMeponpusaTusi no npoBepke u
YyCTpaHeHMI0 BO3MOXHbIX NpUYvH. B nepByto ouepeab cnegyeT npoBepuTh:

e HapexHoCTb KOHTaKTOB Ha CTOpOoHe AaTtuuka u TB7;

e OO6pbIB, KOPOTKOE 3aMbIKaHNE UMW 3aMbIKaHUE Ha 3EMITI0 MUHWUM CBA3N;

e CooTBeTCTBME NOMNAPHOCTU CUrHana.

B cnyyae nosiBneHust annapaTtHbIX HeucnpaBHOCTEN NpMBOp criedyeT oTNpaBuTb Ha
3aBO[-U3rOTOBUTENb UMU B CEPBUCHBIN LIEHTP.

AnnapaTtHble HeucnpaBHocTM (All) oTobpaxatoTcs Ha WHAMKATOpe B MEHI0
«CEPBUC—-Ann.HeMcnpaBHOCTUY.

MepeyeHb annapaTHbIX HENCNPaBHOCTEMN:

— ALM1, AUN2 — HeucnpaBHocTb AL,

— EEPROM, EEPROMwW — HencnpaBHOCTb NamsaTy;

— MnT. AaTYMKOB — HU3KOE HanpsHKeHMe Ha KOHTaKTax 2...4 kneMMHuka X10%;
— RTC — HeucnpaBHOCTb YacoBOro Keapua;

— CLK — HeuncnpaBHOCTb BbICOKOYACTOTHOIO KBapLa.

* KnemMHuk X10 ncnonbayetcs TOJIBKO ansa nutaHusa Y3 gatunkos pacxofa (CM. M.
MoaknioyeHne ynbTPa3BYKOBbIX pPacxogomepoB). B ocTanbHbIX criydasix KNeMMHUK
AOIMKeH ocTaBaTbCA CBOBOAHbBIM.
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PekomeHaaumm no yctpaHenuio HC npuseneHsl B Tabnuue 12.

Tabnuua 12
HC Cnocob ycTpaHeHus
[MpoBepuThb:
— CooTBeTCcTBME AaHHbIX Nacnopta TC 1 3Ha4YeHUs1 HaCTPOWKM.
Temnepatypa |— LlenoctHocTs yyBcTBUTENBLHOTO 3nemeHTa. Conpotuenexne TC
BHE AMana3soHa u3-|npu Temnepatype 6nuskon 20 “C gormkHo 6bITh B Npegenax 107—
MepeHuin 109 Om ansa 1001 n Pt100 n 535-545 Om ans 50001 1 Pt500.

— [MpaBunbHocTb nopakniodeHns TC K TennoBbIMUCAUTENIO
(puc. 4.3), obpaLlas BHUMaHWe Ha HoMepa kKoHTakToB B TC u TB7.

Jaenenne BHe| [MpoBepuTb:
avanasoHa wname-| — PYHKUMOHMPOBaHME Grioka NUTaHUs faTyuka AaBleHus.

peH|/||Z — Hanuune BbIXOQHOrO TOKa OT AaTyuka.

O6bem BHe| MNpoBepuTb:
fvanasoHa ycra-| — OBOCHOBAHHOCTb 3HAY€HMIA YCTaBOK W NpaBuibHOCTL BU.

BOK — Hanwnune curHana ot BC.

OTCyTCTBYIOT | Mpogeputs Hanuume kopos HC no ykasaHHbiM napavetpa. Mpu

nokasaHna V, M Wlyanuuum konos yeTpaHnTs IPUUMHB! X BOSHUKHOBEHNS
Q B apxuBe

He6 [MpoBepunThb:
ebanaxc — [lefiCTBUTENbHO MY HET NOAMUTKM CUCTEMbI TENMocHaBKeHus!, a
Macc BHE ANaNa-|hng sakphbiToi CUCTEMbI — HECAHKLIVIOHMPOBAHHOMO BoAopas6opa.
30Ha ycTaBku — OBOCHOBAHHOCTb 3Ha4YeHusi yctaBkn dMmax.
Tennosas MpoBepUTb, YTO HET MOAMUTKM CUCTEMBI TENMOCHABGXEHUS 1 TeMMe-

SHeprua  OTPUUA-5atypa Boabl B 06paTHOM TPYGOMPOBOAE HUXKE, YeM B NOAAIOLLEM.
TenbHa

MposepuTs:
— KoppeKTHOCTb HacTponKK cnocoba KOHTPONsi MUTaHUS pPacxodo-

MepepbiBbl  B|MEPOB.

anekTporutaHum | — MOAKIOYEHO N KOHTPOSbHOE HanpshkeHue ¢ 61oka NuTaHus
BC (kog HC B ap-|pacxofomepa.
xvBe «!») Cnocob KOHTPONs CETEBOro MUTaHUs PacxogoMepoB

«KoHTp.BC= NHaune.PC» npumensats TOJIbKO ans pacxogomepos
Mutepdnoy PC, umetoimx pexum Bbixoga « HBEPCHbINY.

6 TpaHcnopTUpoBaHUe M XpaHeHue

TpaHcnopTupoBaHve TB7 crnepyeT npov3BOAUTb TONbKO B YMaKOBKE aBTOMOOWMb-
HbIM, XEeNe3HOA0POXHbLIM, aBUALMOHHBLIM, PEYHLIM 1 MOPCKUM TpaHCNOpTOM ¢ obecneve-
HMEM 3aLLunThbl OT JA0XASA U cHera. [pu TpaHCNopTUPOBaHWMU AOMKHbI cOOnoaaThcs: TeM-
nepatypa okpyxatoLiero Bosgyxa ot muHyc 10 go 50 °C; oTHocuTenbHasa BraxHOCTb 0
95 % 6e3 KoHaeHcauun Bnaru.

TB7 6e3 ynakoBky AonycKaeT XpaHeHue B 3aKpbITbIX OTannmBaeMbiX XpaHunuiax npu
Temnepatype ot 10 go 30 °C 1 oTHocUTENbHOM BNaxkHocTn Ao 95 %. KoHaeHcaums Bnaru
He fonyckaeTcs.

XpaHeHue cneayeT BbINONHATL Ha cTennaxax. Cknaguposanve TB7 gpyr Ha apyra
He pgonyckaeTcd. PaccTtosiHne OO OTOMMTENbHbLIX YCTPOWCTB AOMKHO ObiTb HE MeHee
0,5 M. Bo3gyx He JornxkeH coaepxartb MNblnn, NapoB KUCIOT U LEeNoYyu, a Takke rasos, Bbl-
3bIBalOLLMX KOpposuto. [MNpu xpaHeHun He TpebyeTca KoHcepBaLun n o6CnyxmBaHus.
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MpunoxeHne A — Cuctema AMarHOCTUKM

OuarHoctupyemble cutyaumum B cuctemax TB1...TB3

TB7 otobpaxaeT Ha nHaukaTope u coxpaHsieT B apxuse kog HC nsmepsiemoin senu-
YuHbl. B Tabnuue A1 n A2 npvBeaeHsbl COOTBETCTBUE MPUYNH BO3HUKHOBEHMS 1 kopoB HC.

Tabnuua Al — PacnosHaBaHne HC no ee kogy B TEKYLUMX MOKA3aHUSAX
BenuuuHa MpuynHa MNMoka3saHus Kop
. t<0°C I <
Temnepatypa t1+t3 u tx 1> +180°C — 3
Temnepatypa tHB t<-50°C — =
patyp t>+130°C -—- >
IBX < 3,2 MA - <
Nasnenve P1-P3 I5x > 24 A — 3
Pacxog Gol — Go3 F > 2"y npu «Tun BC» = MexaHuu. CootBeTcTByOLLEE 2L >
Pacxoag Gol — Go3 He noakntoyeH KOHTpoIb ceTu PakTn4eckoe 3HavyeHue !
Pacxog Gol — Go3 OTcyTCTBME TennoHocuTens dakTnyeckoe 3HavYeHne o
Pacxog Go2 Pesepc PakTnyeckoe 3Ha4yeHne R
Tabnuua A2 — PacnosHaBaHue HC no ee kogy B 4acoBbIX apXUBHbIX NOKAa3aHMAX
BenunyuHa MpuynHa HacTpowku lMoka3aHus Kon
Temnepatypa t1, t2 t<0 E - CyeT OTMEH. ———
nt3 unm ge CyeT ¢ noAc. tpor
Temnepatypa tx t >180°C _ txaor =
Temnepatypa t t<—50 v
MnepaTyPathe | ynu t >130°C - - >
[aeneHne IBx<3,2 MA
P1-P3 W lex > 24 MA - PRor
Bes noacr, Viepakt
CyeT OTMeHeH
Vdakt > Vmax >
C nopact., Vaor
C noact. n koHTp.U
> Bes nopcr,
0 < Vdpakt < Vmin g CueT oTMeHeH Vepakr -
O6bem 3 C noact Vmin
V1,V1iuVv3 VdpakT = 0 x C noAcT. 1 koHTp.U 0
OTcyTcTBUE KoHTp.V # C noAcT. n L
ceTeBOro NUTaHusA KOHTp.U .
WUnu oTcyTCcTBUE KoHTp.V = C nogct. n vaor ’
cBA3u no TIIM KOHTP.U A
KoHTponb nycTton |KoHTp. _
Tpy6bi nT KonTp.MT=Aa ®daKTny. 3Ha4eHne | o
O6bem V2 PeBepcHbIii noTok KowTp. Koup.R#Her ®dakTny. 3HayeHne | R
R KoHTp.R#C nopcrT.
= Bes noact.1 n
Macca dM npu dM dM <-HB =2 C noper. 1 dakri, snavenne | #
= M1-M2 dM< —HB 1nm £ Bes noact.2 n '
dM > HB S C noacr.2
Tennogas s Bes noacr. ®daKTUy. 3Ha4YeHue
=
aHeprus Q12+ Q12<0 z (o4 C nopcr. 0 <
x CyeT OTMeHeH ——=

* KoHTporb npoBoauTCs Ans Kakaoro criaraemoro chopMysbl Q12 U nprcBanBaeTcs
cnaraemomy 0 (Hynb) B criyyae ero oTpuuaTesibHOro 3HauYeHus.
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NMpunoxeHne b — PacnonoxeHne pa3bLeMoOB U CXEeMbl

noaoKNnw4YeHUsa AaTYUKOB

MpumevaHue Cniocobbl KOHTPOJ1A CeTeBOro NMTaHnA pacxoaomMepoB, CXeMbl NOOKIHOYe-

OHO onucaHbl B pasaene 3.5.8.
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MpunoxeHue B — NoaknwyeHne BHEWHUX YCTPOUCTB

TB7 NHTepdeic RS232

9 6 CurHan KoHTakt
] RxD 2
Bunka DBOM I@m@l TxD 3
— RTS 8
S 1 GND 5

1 NoakntoyeHne TB7 kK komnbOTEpPY No MHTepdency RS232C
PozeTtka DBOF Posetka DB9F

01 o) RS232C

02
X

RS232C

2 NopgknioyeHue TB7 kK Mogemy no uHrtepdency RS232
Posetka DB9F Bunka DBOM

o1
of RS232C

Mpumeyanusa 1. [ins HopmarnsHol paboTsl nHTepderica RS232 HanpspkeHye Mexay KOH-
Taktamu RTS 1 GND pgormkHo 6biTh B npegenax +5,5...12B.
2. MakcumanbsHas ckopocTb 0OMeHa no uHTepdgency RS232 9600 k6uTti/c.




Tennosbluncnutens TB7 ncnonHenma M PykoBOACTBO NO 3KcnnyaTtaumm c. 49

MpunoxeHune ' — YteHne apxmBoB Ha SD-kapTy

Mpumeyanune [Npy aBTOHOMHOM NUTAHUKM BbluMCnUTENs OT GaTapeun AA paboTta SD-
KapTbl He MOAAEPKUBAETCS.

Mpn yctaHoBke SD-kapTbl B BblYUCAUTENb CHUTLIBAKOTCA BCe BUAbl apXMBOB WU
HaCTPOWKN BblYUCNUTENS. YCTAHOBKM AMana3oHa AaT apxuBoB He TpebyeTcs.

MonHoe Bpems cunTbiBaHWs apxmBoB He Gonee 30 c.

Mpun 3anucu co3gaeTtcs nanka ¢ Ha3BaHMEM AaTbl CYUTbIBAHUSA MO YacaM BbIYMC-
nutens. IMNopT AaHHbIX C KapTbl B 6a3y AaHHbIX MO « ApxvBaTOp» BbINOMHAETCS B MEHIO
«OenctBua-UmnopT AaHHbIX-TB7 3 HakonuTtens...».

UTteHune apxmBoB Ha SD-kapTy BbINOMHAETCS B CrieayoLen nocrnenoBaTesibHOCTH:
O6Hapy>xeHa SD kapTa

1. YctaHoButb SD-kapTy B Bbluucnutens. Ha nHamkaTtope no-
. - BBoa: ckauaTb pain
ABMTCA coobLueHwve: e N e @

O6Hapy>xeHa SD kapra

2. Haxatb knaeuwy «Beogy. - Beoa: ckauaTh daiin
- MeHio: oTMEHa

3. Mocne OKOHYaHMS CHMTLIBAHUS aPXMBOB BLIBOAUTCA COODLLE- §:§;‘;‘;::’;eyﬂ’::£:°

Hue: N3Bnekurte SD KapTy

4. Haxatb knasuwy «MeHo» 1 BblHyTb SD-KapTy.
OunarHoctnyeckve coobLieHus

O6Hapy>xeHa SD kapTa O6Hapy>xeHa SD kapTa Hepab6oTarwowasa nnmn
MHoOronoTpe6nsaowasn
CkaumBaHue 3anpeweHo CkauuBaHue 3anpeweHo SD kapTa
HeTt BHew.nuTt.+6ar.AA Huskoe Hanp. 6arT. Ha)xm. MeHlo Ana Bbixoaa
MoaknounTb BHELLHEE NUTaHne EcTb npusHak paspsga Bonbluoe notpebnerue.
BbluMCnMTENSA 6aTtapeeu (LB) n HeT BHewwHero Wcnonb3oBaTte SD-kapTy knacca

nuTaHua CKOpoCTH 4
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MpunoxeHnue A1 — Npumep HacTpoeyHou B[]
OTYET O HACTPOWKAX TEMNOBLIMNCININTENA TB7

Mogenb TB7-05M 3aBopckor Homep 18001234
AnnapaTtHas Bepcusa AB 5.0 lMporpammHas Bepcus MB 2.0
KoHTponbHast cymma nporpaMmMHoro obecneveHust KCMNO=8DC2
KoHTponbHas cymma HacTpoek KCH=0443
KoHTponbHas cymma kannbpoBok KCK=FFFF
Obuwme
CeTeBoW agpec: 1
UneHTuduca- Kop opraHusaumu: 0
ums [orosop: 0
Yac otyera: 23
[aTta otyeTa: 25
CuctemHble |Cuctema eguHuL: MKC
Tepmonpeobp.: 10001
lMepexon 3nMHee/neTHee BpeMs: Het
LOon.nmn.Bxop |HasHayeHne: Het
Ynpasnenue Mcnonb3osaxue B2: Het

B0
Hactpoviku b1

MapameTp: TennoBou BBoA 1 TennoBou BBoa 2 | TennoBou BBoA 3
CU: 4 6 6
KT3: 1 0 0
OPT: 1 0 0
KoHTp.t: C noacr. Cuet oTM™. Cyet oTM.
KoHTp.dt: bes noacT. bes noacr. bes noacT.
dt min (°C): 2
Mcn.tx He uncn. -
txa (°C):
Pxg (krc/cm2): |- -
KoHTp.Q: Het C nogacr. C noacr.
KoHTp.dM: Het Het Het
dM max (%):
Wcn.tHB: He ucn. He wncn. He ucn.
KoHTp.R: bes noacT. Het Het
Mcn.QTB Ectb EcTb Ectb

Tpy6a 1 Tpy6a2 | Tpy6a3 | Tpy6a1 | Tpyba2 | Tpy6a 1 [ Tpy6a 2
Tun BC OnekTpoH.  [OnekTpoH. | OnekTpoH. |OnekTpoH.  [3neKTpoH. | QneKkTpoH. | OneKkTpoH.
Bec umn.(n) 10 10 10 10 10 10 10
KoHTp.BC Het Het Het Het Het Het Het
KoHTp.V Het Het Het Het Het Het Het
Vmax (M3) 100 100 100 100 100 100 100
Vmin (M3) 10 10 10 10 10 10 10
Voor (M3) 20 20 20 20 20 20 20
toor(°C) 90 60 90 60 90 60
Ppor(krc/cm2) 16,11832 6,11832 6,11832 16,11832 6,11832 [6,11832 [6,11832
HOatuyuk P Ectb,He ucn. |EcTtb,He ncn. [Het Het Het Het Het
PB(krc/cm2) 16,3155 16,3155
Pn(m) 0 0
KoHT.IMT [a Het Het Het Het Het Het
Bxog.MNT 1
Bxog R 2
HacTporikv AUCKPeTHbIX BXOLO0B
Bxopg 1 Bxopn 2 Bxog 3 Bxopn 4

YpoBeHb HP HP HP HP
T noars. 1 1 1 1
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NMpunoxeHne E — Agantep Ethernet ana TB7
mcnonHeHua M
HasHauyeHune

Apantep Ethernet (aganTep) npeaHasHayeH Ans NOAKMNIOYEHUS TENNOBbIMUCTINTENEN
k ceTn Ethernet. Anantep BbIMONHAT Npeobpa3oBaHNe pas3nn4yHbIX MPOTOKONOB, Nepeaa-
BaeMbIX MOBEpPX cTaHAapTHoro npotokona TCP/IP, n peannsyeT pexumbl TCP cepep 1
TCP knueHT.

B 3aBMCHMOCTY OT pexumMa 1 Homepa ucnonsadyemoro TCP nopTa BbINOMHAITCS crie-
Zyloue npeobpasoBaHus:

Pexum TCP cepsep:

MopTt 502 - npeobpasosaHne MODBUS TCP B MODBUS RTU;
MopT 5001 - 6e3 npeobpasoBaHus.

B pexume cepBepa fonyckaeTcsl TONbKO OAHO CoeauHeHue ¢ npubopom. CoeamHeHne
C KIIMEHTOM MoOAAepXKMBaeTCs 40 Tex Mop, noka uaeT avanor ¢ npuéopomM. Ecrnv knneHT
He obLaeTcs ¢ NPMGOPOM 15 MUHYT, TO COEAUHEHME NPUHYANTENBHO 3aKpbiBAeTCA C Lie-
Nblo NPeAOTBPAaLLEHUs 3aBUCaHNSA COoKeTa.

Pexum TCP knueHT:

MopT meHee 5000 - npeobpazosaHne MODBUS TCP B MODBUS RTU;
MopT 6onblue nnu paseH 5000 - 6e3 npeobpasoBaHus.

Mopspok ycTaHOBKM aganTepa
Mopsgok ycTaHOBKM aganTepa B KOPMyC TENMOBbIYMCANTENS NOKasaH Ha puc. E.1.

1. BbiHYTb 3arnyLwky pasbema RJ45.

2. YcTtaHoBUTb NnaTty agantepa v 3adomKkcu-
poBaTb 4-Msi BAHTaMMU.

3. MoaknYnTb KOMMYHMKALMOHHBIN
wnend.

Puc. E.1 Nopsigok ycTaHOBKM agantepa

[ns HacTporkn pabouunx IP-napameTpoB npegycmoTpeH HTTP cepsep. KomnbioTep 1
afjanTep OOJMKHbI HaxoauTbes B ogHon noacetu (IP agpec komnbtotepa 192.168.1.x).
[MpocmoTp napameTtpoB Ha HTML cTpaHuue JocTyneH Bceraa.

[MepeBoa ajantepa B peXum HacCTPOMKM NPOUCXOAUT Npu NOfadve Ha BblYMCIMTENb
BHELLHEro NuTaHns npuv oTknyeHHoM Ethernet kabene.

Mpu BkNtOYEHMN NUTaHUa ¢ nepekntoyatenem B coctosHum OFF n OTKITIOYEHHBLIM
ceTeBbIM Kabenem, agantep 3anyckaetcs ¢ IP napameTpaMu no yMonyaHumio:

CeTteBow agpec 192.168.1.1;

Macka nogcetun 255.255.255.0;

Pexum cepsep;

DHCP oTkntoyeHo.

Mpwu BrntodeHun nutanmna ¢ OTKNKOYEHHBIM kabenem Ethernet n nepekniovatenem B
coctosHun ON, aganTep 3anyckaeTcs ¢ napaMmeTpaMmn U3 S3HeProHe3aBNUCUMON NamSTy.
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HacTtpouika TB7

1.  OnuHHbBIM HaxaTvem kHonkv MEHIO (He meHee 8 c) obGecneunTb gocTyn Kk cep-
BMCHOMY YPOBHIO MEHIO.

2. Boutn B meHio «<HACTPOMKU-CUCTEMHBIE-UAEHTUDUKALIUA» 1 ycTaHo-
BUTb TpebyeMblli ceTeBO aapec BblYNCIMTENS.

3. Bontn B meHio « CEPBUC-KOMMYHUKALIMU-Com2» 1 3apgaTb napameTpsbi:

— CkopocTtb — 115200;
— MpoTokon obmeHa — Modbus RTU.

MpumeyaHue V3mMeHeHVE NEPEUNCIIEHHBIX HACTPOEK BO3MOXHO 6€3 HaXaTusi Ha KHOMKY
«[octyr».
Mopsaok HacTponku IP-agpeca
1. YctaHoBuTb 06a DIP nepekntoyatens Ha agantepe B nonoxexHve OFF (cooTBeT-
cTtByeT undpam 1 1 2).
2. Nopgatb Ha TB7 BHeLLHee NuTaHue.
3. Cnycts 10 ¢ nogknioumntb Ethernet kabenb B pasbem RJ-45
4. 3anyctuTb 6paysep n cBa3aTbcH ¢ agantepoM no agpecy 192.168.1.1, poxgartbcs
nosisnenns WEB cTpanuupl.
5. MNepenTun Ha 3aknagky «CeTeBble HACTPOWKU» 1 BBECTU Tpebyemble napameTpbl:
1) — IP-agpec aganTtepa 1 macky nogcetn 255.255.255.0;
2) — DHCP oTknto4eHo;
3) — Pexxum TCP cepsep;
4)

HaxaTb kHomkKy «3anucb.
/ﬁ 192168.1.1 x\\ \

NamsTka

Cetesbie HacTpoiikn

¥
[ || Texymwe | EEPROM | Hosoe snauenne |
IP Address: | 192.168.1.1 | 192.168,1.1
Subnet Mask: || 255.255.255.0 | 255.255.255.0 _
Gateway: 192.168.1.1 | 192.168.1.1
DNS 1: 102.168.1.1 || 192.168.1.1
DNS 2 0.0.0.0 0.0,0.0 0000
—

NBNS Name:
MAC Address:

DHCP:

Source: Default settmgs

® pPexcum TCP knueHT (63 npoToKona)
PejtiM TCP KAHeHT (|

5. YcTtaHoButb 06a DIP nepekntodatens Ha agantepe B nonoxeHune ON.

MNpumeyaHue 3anucb HOBLIX MAPAMETPOB AOCTYMHA B TeueHun 30 MUHYT nocre paspe-
LUEHUNS U3MEHEHUSI CETEBbIX HACTPOEK.
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MpunoxeHune XX — Agantep RS485 ana TB7
mcnonHeHmna M

Apantep RS485 (aganTep) 3anuTbiBaeTcss OT TennoBbluucnmTensa TB7 ¢ BHeWHUM
6r1I0KOM NUTaHMA.

Bbixoabl afjanTtepa nMmeeT raribBaHU4YeCKyo pa3BA3KYy OT BblHMUCITUTENA.
TexHnyeckue XapakTepucTtukn agantepa:

» CkopocTb 06meHa 1200 ... 115200 6uT/c;
» KonunyectBo OUT AaHHbIX 8;

e KonuuectBo cTapToBbIX GUT 1;

* Konun4yecTtBo CTOMNOBbLIX OUT 1;

¢ KoHTponb yeTHOCTM HeT;

e YnpaBneHue NoTOKOM HeT.

HacTtponku agantepa RS485 He TpebyeTcs.
Mopsgok ycTaHOBKM aganTepa B KOpMNyC TEMMNOBbIYUCNUTENS Noka3aH Ha puc. XK.1.

KommyHakaLnomHsid et ‘
N —
1. BbeIHYTb 3arnyLwKky pasbema RJ45. @

= i =

2. YcTtaHoBWUTb NNaty agantepa n 3adukcu-
poBaTb 4-Msi BAHTaMMU.

3. MNogkrnouYnTb KOMMYHUKALMOHHBIN -
wnend. =
Puc. 2K.1 MNopsigok ycTaHOoBKM aganTtepa

MopknioyeHne BHeLHMX YCTPOMCTB No MHTepdency RS485 ocyuiectensaeTtcs yepes
pasbem RJ45. LlokoneBka BbIXOO0B NOka3aHa Ha puc. XK2.

Puc. XK.2 LlokoneBka BbIxogoB pasbema RJ45
HacTtpouka TB7
1.1. OnuHHBIM HaxkaTuem kHonku MEHKO (He meHee 8 c¢) obecneunTb JOCTYN K cep-
BMCHOMY YPOBHIO MEHIO.

1.2. Boiitn B MeHio «HACTPOMKN-CUCTEMHbIE-UOEHTUDUKALIUA» 1 ycTaHo-
BUTb Tpebyemblii CETEBOIN afpec BbIMUCTIUTENS.

BHAMAHUE! BCE BbIYUCIIUTENW, BXOOALUME B COCTAB CETU OOJXHbI
MMETb YHMUKAIIbHbIE CETEBbIE ALIPECA.

1.3. Bontu B MeHio « CEPBUC-KOMMYHUKALIMU-Com2» 1 3agaTb napameTpsi:
— CKopocCTb;
— MpoTokon obmeHa.

MpumeyaHue VIameHeHWe NnepeyncrieHHbIX HacTpoekK TennosbluncnuTensd TB7 BO3MOXHO
6e3 HaxxaTusl Ha KHOMKY ((,D,OCTyI'I».
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MpunoxeHune U — 3ameHa GaTapeun B
TB7 ncnonHenua M

Tennosbluncnutens TB7 npegycmatpuBaeT ycTaHOBKY nutueBon 6atapeu 3,6B Tpex
Tunopasmepos: AA, C nnu D. KpenneHnue BeibpaHHoro Tvnopasvepa 6atapen obecneyu-
BaeTCs COOTBETCTBYIOLMM MECTOM yCTaHOBKM chukcaTtopa baTtapem.

YcTaHaBnmBaemasi 6aTapes AoimkHa MMeTb pasbeM EHR2 2,5 mm.

Paztem gns
noaKnoYeHns ®ukcaTop
aTapeu Batapesn Gartapewu

Puc.N.1 — KpenneHne 6atapen

MpumeuaHne 3ameHa GaTapeu He NPUBOAMUT K OGHYNEHUIO apXMBOB, COPOCY HACTPOEK W
4acos.

Mopsapok 3ameHbl 6aTapewu:

1. CHATb hmkcaTop M yaanutb cTapyto 6aTapeto.

2. YcTaHoBUTL HOBYO GaTapeto, cobniogas nonspHOCTb, U 3admkcnpoBaThb.

3. Paspewntb OOCTYN K HACTPOEYHbIM MapaMeTpaMm, KPaTKOBPEMEHHO HaXaB Ha
KHOMKy [locTyn. B npaBoM BeEpXHEM Yriy nHankatopa nosBUTCA MUTaOLLUN CUMBOI «[».

4. BbibpaTb MeH0 «CepBUC» 1 HaXaTb kHOMKy BBoga,.

5. Knasuwamu @ uwnun @ BblOpaTh nogpasgen «Tun 6aTtapen» U HaxaTb KHOMKY
«BBopgy».

6. KnaBnwamm @ nnm @ MOXHO TN 6aTapen n HaxxaTb KHOMKy BBog,.

7. MopTeBepaunTb hakT NnepeycTaHoBKM pecypca baTapeu, Haxas kHornky BBog,.

Pwuc.W.2 — Mopsigok yctaHoBku/BeiGopa Tnna 6atapeun
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JincTt uasmeHeHun

Pepakuus

Bcero

Hus M

CopaepaHue nameHeHumn [ata
[OKYMEHTa cTpaHuy
BeeneH nuct nameHeHui, nobasneHo Mpuno-
1.06 xeHue U — 3ameHa 6aTapen B TB7 ucnonHe- 55 23.11.2020
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