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MepeyeHb NPUHATBLIX COKpaLLeHUi

h — SHTanbnus (yaenbHoe TennocofepxaHue) BoAbl
hx — SHTanbnus XONOAHOW BOAbl HA UCTOYHUKE

R — peBepc

AB — annapaTHas Bepcus TEMMOBbIMUCIINTENS
AN — annapaTHas HeNCnpaBHOCTb BbIYUCIUTENS
AUn — aHanoro-umdgpoBon npeobpasoBaTterb
=311 — HacTpoeyHasi 6a3a AaHHbIX

Bn — Onok ceTeBoro NUTaHms

BC — BOJOCYETYMK (pacxogomep)

BY — BHeLUHee YCTPONCTBO

rBc — ropsiyee BogocHabxeHue

B — [OWUCKPETHbIN BXOS,
XK — KMOKOKPUCTamNM4eCcKUn nHaukaTop

HC — HewTaTHas cuTyauus

nBe — nporpamMMHasi Bepcusi TENNOBbIYNCINTENS
na — npeobpasoBatenb (4aTyuk) aBneHus

nK — nepcoHanbHbIA KOMMbOTEP

no — nporpaMmMmHoe obecneyeHne

nT — nycrtas Tpyb6a

P3 — PYKOBOACTBO MO 3KCnryaTaumu

CH — CcXema nsmepeHum

B — Tennosown BBOA
TnMm — TenemeTpus

Tp — TpybonpoBog

TC — Tepmonpeobpa3oBaTernb CONPOTUBIEHMS
OPT — (opmyna pacyeta Tenna
XBC — XonopHoe BogoCcHabXeHue

OT1aenbHble M3MEHEHUS, CBA3AHHbIE C coBepLUeHCTBOBaHMEM TennoBblHUCIINTENA U
He BNnAKLWKne Ha MeTpOoJ1Iorm4eckmne XxapakTtepucTtukun I'Ipl/l60pa, MoryT ObITb HE OTpaxeHbl
B HAcCTodLleM pyKoBOACTBE NO 3KCnJfyaTauuu.
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HacTosiliee pyKOBOACTBO NpefHasHa4yeHO AN CNeuuanucToB, OCYLLECTBSIOWNX
NPOEKTUPOBaHNE, MOHTaX, 06CNYyXUBaHWE, CYUTbIBAHNE NOKa3aHWI, KOHTPONb paboThbl 1
noBepKy TennosbliumMcnuTens TB7 ncnonHenns M (B ganbHenwem — TB7).

1 OnucaHune n pabora

1.1 Has3HauveHue

TB7 npefHasHayeH A4St MUBMEPEHWI U perucTpaLmm napaMeTpoB NOToKa TENIOHOCK-
Tenst (ropsiyeit U XONoaHOW BOAbl) M KONMYECTBA TENMOBON SHEPrMM B 3aKPLITOW W/MIu
OTKPbLITOW BOASAHBIX CUCTEMAX TEMNOCHAOXEHNS.

TennoBbluMCnMTENN 3aperncTpupoBaHbl B [0CygapcTBEHHOM peecTpe cpeacTs u3me-
peHuii (Ne 67815-17), cooTBeTCTBYIOT TpeboBaHusAM MpaBunn KOMMeEpPYECKOro yyeTa Ten-
NOBOW 3Hepruu, TennoHocuTens (noctaHoesneHue Mpasutenbctea PP Ne 1034 ot 18 Ho-
A6ps 2013 r.), MeTOAMKM OCYLLIECTBMNEHNS KOMMEPYECKOrO yYeTa TENOBOW 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.

TennoBbluMCIIUTEND MMEET 5 Mogenen, OTNMYaLWKNXCA KONMMYECTBOM 0OCnyXnBae-
MbIX TEMNfoBbIX BBOAOB (Tennocuctem). ®PyHKUMOHaNbHbIE BO3MOXHOCTM Mogenen TB7
npuBegeHbl B Tabnuue 1.

HononHutensHo mogenb TB7-04.1M BbinyckaeTcs B 2 KOMMMeKTauusix, oTnuyato-
LLIMXCA KOHCTPYKTUBHBIM UCMOMHEHVEM:

— Cranpgapt (ganee TB7-04.1M);

— Ilant (nanee TB7-04.1M IlanT).

Tabnuua 1
3 KonnyectBo nogkniyaemblx JaTYMKOB ®)
=) TB1 TB2 TB3 g =9 o
® olc| 8 =
£ 2| 2|2 §
Mopenb g | 8« £
c BC | TC|ng|BC|TC |Nng|BC|TC |NQg| o .| 8] a
s g|(E || @
© o
x =3
TB7-01M 313 - 1 - - - - - | 1]1]4|ectb
Crangapt| 3 | 3 | 3 | 1 - - - - - | 1] 1]4 |ectb
TBTOAIM ™ Ramr [ 3 3 [ 3 [ 1 [ - [ - [ - | -1 - |11 [~]wer
TB7-03M 313 - 313 - - - - | 1124 |ectb
TB7-04M 3 3 3 3 3 3 - - - 1]12]4 |ecmb
TB7-05M 3 3 3 2 2 2 2 2 2 | 1]1]4 |ecmb
YcnoBHble 0603Ha4YeHns:
TB — TennoBown BBOA (Tennocuctema) MO — npeobpa3oBaTenb AaBNEHUS;
BC — BogocueT4uk, pacxogomep; [on. Bxog — Jon. MMMynbCHbIN BXOA;
TC — Tepmonpeobpa3oBaTenb CONPOTUBIIEHNS; [on. kaHan t°C — gon. kaHan TemMneparypbl.

[ononHUTeNbHbLIA UMNYTLCHBIA BXOA MOXET BbliTb UCMONb30BaH B CYETHOM pexXuUMe
(M3mepeHne obbeMa BOAbI, KONMYECTBA SMEKTPOSHEPIUM U T.1.), B PEXMME peructparopa
BHELLHMX COBbITUIA (CUrHaNM3aums) Unu B peXxnuMe KOHTPOMS Hanmuns nuTatoLLero Hanps-
XKEHUS!.

[uckpeTHble BXOAbl UCMONb3YHTCA A5 NOAKIHOUEHUS NOTMYECKUX CUTHATIOB C Lerblo
KOHTPONS peBepca U OTCYTCTBUSI TEMMOHOCUTENSI.

JononHWTenbHbLIN KaHan TemMnepaTypbl MOXeT GbiTb UCMONb30BaH ANS U3MEPEHUS
TemnepaTyp HapyXHOro BO3Zyxa WIS XONOAHOM BOAbI.
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TennoBbluMCNUTENDb NMEET NHTEPXENCHI:
— USB (Device);

— RS232;

— Ethernet nnn RS485 (onuunoHanbHo).

1.2 TexHU4YeCKMe XapaKTepuUCTUKH
1.2.1  [Nodknovyaembie OamyuKku

Bopocuetunkn (BC). Tennosblumcnutenb paccuutaH Ha paboTy ¢ BogocHeT4YMKamum
(pacxogomepamu), UMEIOLLMMN YUCAOMMMYIBLCHBIN BbIXo4 ¢ BecoM umnynbca ot 0,0001
0o 10000 nutpoB. BeixogHas uenb BC MoxeT ObITb: MacCUBHOW (FEPKOH UIN OTKPbITHIN
konnektop), unu aktmeHow (TTJ1, KMOM n T. n.).

YacToTa umnynbcoe naccuBHom uenu BC — He 6onee 16 'y npy AnMTENbHOCTU CO-
CTOSIHUSI «pa3oMKHyTO» Gonee 50 Mc. B «3aMKHYTOM» COCTOSIHAM COMPOTUBIEHME Lienu
[OMKHO GbITb MeHee 3 kKOM npu HanpsbkeHun meHee 0,5 B, «pa3omMkHyTOM» — Gonee
3 MOwm unu Toke yTeukn meHee 1 MKA.

YacTtoTa umnynbcoB akTuBHoM uenu BC — He Gonee 1000 'y npu AnNUTENBHOCTU
Kakgoro cocTtosiHusl BbixogHow uenn BC He meHee 0,5 mc. HanpsikeHue akTuBHOM
uenu BC: B cOCTOSIHMM BbICOKOTO YpoBHS («H») — 2.4+5 B, B COCTOSAHMM HM3KOTO YPOBHSI
(«L») — % 0,4 B. BbixogHoe conpoTtueneHve uenu He 6onee 10 kOm.

Tepmonpeo6pasoBatenu conpotuBneHusa (TC). MNpumensitoTca ogHotunHble TC,
umetoLme xapaktepuctuky 1000, 5000 (a=0,00391 °C"), Pt100, Pt500 (0=0,00385 °C™").

Mpeo6pasoBaTtenu nsdbiTouHoro aasnenus (MA). Vicnoneaytotca M ¢ BEIXOOHBIM
curHanom 4—20 MA 1 BEpXHUM NpeaernioMm nsmepenuii He bonee 2,5 MMa.

1.2.2 UsmepsieMmble u paccHumbigaeMbie 8eslu4UHbI 8 cucmemax TB1...TB3

Tabnvua 2
0O0603H. HanmeHoBaHue [nana3soH v eq. usmepeH. [lokasaHus
G1...G3 |O6bemMHbI pacxon 0 —10°% M3y
P1...93 [MowHocTb no Tpy6am 0 — 108 M'kan/y Tekywimne
d® |MouwHocTb No TENNOBOMY BBOAY 0 — 108 Mkan/y
t1...t3 |Temnepatypa BofbI 0-180°C
P1...P3 |36bITOMHOE JaBneHne 0-2,5Mrla Tekywne
dt PasHocTb TeMmnepartyp Bogpl t1 — 2 0-160°C Vi apxuiB-
— Hble cpea-
tx TemnepaTypa XxonogHowu BoApl 0-180°C Hne
ta TemnepaTypa Bo3gyxa muHyc 50 — 130 °C
V1...V3 [O6bem Boabl 0-—108m3
M1...M3 |Macca sofpl 0-108T7
dM  |Macca Bogbl, 0TOGpaHHOW 13 CUCTEMBI
Qrs, MTorosble
Qc;f, Tennosas aHeprug 0 —107 M'kan apXVIVIIBHbIe
:(I-)Iz SpeMﬂ HopMasbHou paboThl 0 — 5x 10%ac
peEMsi OTCYTCTBUS cyeTa
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1.2.3 [Napamempsbl apxueos
Tennosbluucnutens obecneynBaeT popMnpoBaHNE apXMBOB:

1) UHTepBanbHble apX1Bbl (HACOBOM, CYTOUYHbIN 1 MECAYHbIN) — CpeHUE 3Haye-
HWA (TemnepaTtypa, pasHOCTb TemnepaTyp, AaBfEeHNE) N HAKOMMEeHHble 3HaYeHus (Konu-
4YeCTBO TENIOBOW 3HePrumn, 06 beMbI, Macchl, Bpemsi HopMasibHOW paboTbl 1 BpeMS OTCYT-
CTBUS cyeTa) U3MepsSeMblX BEMMYMH HA COOTBETCTBYIOWMX MHTepBanax. O6bemMbl apxu-
BoB: 1440 (60 cyTok) — 4acoBbix 3anucein; 400 cyTouHbIX 3anuncen n 60 MecsaYHbIX 3anucen.

[ononHMUTENbHO B KaXXOOM W3 MEepeyvuCrieHHbIX apXMBOB PErUCTPUPYIOTCS Koadbl U
Bpemsa OEeNCTBUS HELUTATHbIX cmyau,wh.

2) UToroBbIN apxuB — 3HaYeHWUs1 C HapacTawLuUM MTOroM (KONMMYECTBO TEMNSIOBOW
3Heprnm, o6beMbI, Macchl, BpeMsi paboTbl) M3MepsieMbIX BENIMYMH CO BPEMEHU Mocnea-
Hero cbpoca apxuBa Ha koHel, cyTok. O6bem utorooro apxusa 400 3anucen.

3) ApxuB AnarHocTM4eckom MHopmaumu.
ApxuB coCTOUT M3 3-X YacTen:
— ApxuB nameHeHus bl — pukcauusa nameHeHnn HaCTPOEYHbIX NapamMeTPoB.

— ApxuB cobbITUI — dhrkcaums copoca MHTEPBarbHLIX U UTOFOBOrO apXMBOB, U3Me-
HeHusa HacTpoek c K, pa3pelleHuns/3anpeTa 4OCTyna K HacCTporikam.

— AnarHocTnyeckni apxmB — chrkcaums BKIIOYEHNA/OTKNIOYEHMSA CETEBOrO NNTAHWS,
TEXHOSOMMYECKNX COObITUN.

O6bem apxuBa guarHocTmyeckon nHgopmaumm He meHee 3060 3anucei.
Mpw BbINoNHeHMn onepaumn CBPOC nHTepBarbHbIE 1 UTOTOBbLI apXMBbI OYULLIAHOTCS.
C6poc apx1Ba guarHocTM4eckor MHopMaLmm HEBO3MOXKEH.

|_|pl/l OTKIHOYEHUN NNTAaHUA TENNOBLIYNCTTUTENA BCE apXUBbl COXPAHAIOTCA B SHEPro-
HE3aBMCUMOWN NaMATU B TEYEHME CpoOKa CJ'Iy)K6bI npl/l60pa.

1.2.4  3kcnnyamayuoHHble XxapaKmepucmuku

Pabouune ycnosusi akcnnyaTtaumu:
Temnepartypa oKkpyxatoLero Bo3ayxa ... oT muHyc 10 go 50 °C.
aTMOCHEPHOro AABMEHUSA B ANAMA30HE ....ceeeeeeiiiiiieeaaeeaeees o1 84 go 106,7 klMa;
OTHOCUTENbHAasA BNaXHOCTb OKpyxatoLero Bosgyxa npun 35 °C .........cccceeeee. 95 %.
HanpsHKEHHOCTb BHELUHEro NepeMeHHOro MarHMTHOro nons 4vactoton 50 Iy
TSR oT0] 3 [T PSR 400 A/wm.
BMbpaummn yactoTom (5-25) 'y n amnnnMTygon cmeLleHus
CTteneHb 3awuTbl KOPyca OT NPOHUKHOBEHUS NbINN U BOAbI
[2BAPUTHBIE PABMEDDI «.....veeeeiiiieeeieiee et eeaieee e st e e s anbeeeeeeeeeesneeas
Macca B TPaHCMOPTHOM YMAKOBKE HE BOMEE ......cevueeieiiiieeeiiiie e
CpeaHuii CPOK CIYXKObI .......vvveeeeeeeeeinnneeee. ... 12 ner.
YcTaHoBneHHas 6e3oTkasHas HapaboTka 75000 u.

* CteneHb 3awmThbl IP54 obecneumBaeTcs nNpu 3aKkpbiTON kpbilke pa3bema USB. B
npouecce aKcnnyatauum aHHbIN BXO4 UCMONb3YeTCs aNN30anYecku.
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1.25 Memponozu4yeckue xapakmepucmuku e pabo4yux ycroeusix

Tabnuua 3.
BenuuuHa [unanasoH | Mpeaens! norpetuHoct!) | MorpeliHocTs
KonunyectBo TennoTbl (Tennioson 0—107 | ¥ (0,5 + Atmin/At) % 2 oTHOCHTERLHAS
aHeprum), FOx (Mkan) * (0,1 + 10/A0) % 2
Macca trennoHocutens, T 0-108 +0,1% OTHOCUTENbHAasA
O6beM TennoHocutens, m3
Konuyectso namepsiemoit cpeapl, | 0 — 108 +1en. mn.p. abcontoTHas
M3 (1, KBT-Y)
CpegHuii o6bemHbIi pacxog, M3y | 0 —108 +(0,01+1/T) % OoTHOCUTENbHas
TemnepaTtypa TennoHocutens, °C | 0—180 R
TenF/)lne)r/JF;Typa Bo3gyxa, °C -50 — +130 £0,1°C abconioTHas
Pas3HocTb Temnepartyp, °C 0—-160 | +(0,03 + 0,0006At) °C | abcontoTHas
W36biTouHoe aasnexve, MMa (krc/om?)| 0 —2,5 +0,1% npueegeHHas
TekyLiee Bpemsi +0,01% OTHOCUTENbHasA

T = 8 — neprog N3MepeHnsi pacxoga, C.

Tabno un uHTepdeiicHoro Bbixoaa.

JINYNHOWN.

Atmin — MMHMManbHas usaMepsieMasi pa3HoCcTb Temneparyp, Atmin=2°C.
At — pa3HoCTb TeMnepaTyp BoAbl B ABYyX Tpybonposogax, ° C.
A® — pa3HOCTb TeMnepaTyp ropsiyen u xonogHowm sodel, ° C.

1) MorpeLHOCTM HOPMMPOBaHbI OT BXOAHbIX Lienei TeNNOBbLIYUCIIUTENS A0 ero Noka3aHuin Ha
2) MorpeLwHoCTb HOPMMPOBAaHa MPU YCNOBUN U3MEPEHUS PAa3HOCTU ABYX TEMMEPATYP.

3) MorpelwHoCTb HOPMMPOBaHa NpY YCNOBUM ONpeAeneHnsa PasHoCTM ABYX TemnepaTyp, oaHa ux
KOTOpbIX n3MepsieTcs, a BTopas (TemnepaTtypa XOfno4HOW BOAbl) NPUHSATA YCIOBHO NOCTOSIHHOW Be-

MEXKMOBEPOUHBIN MHTEPBAM ..ceeeiiiitiiieeaeeeaiiieieeaaaaeaaanneteeeaaeaaaaansaeeeeaaeeeaannneneeeans
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1.3 AneKTponuTaHue

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

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

Mpw noakntoueHun MK no nutepdency USB Bblumcnutens nutaetcs ot MK,
B TennosbMvcnuTenb MOryT yeTaHaenveaTtbcsA 6atapen 3-x Tunopasvepos: AA, C n D.
B cnyyae aBTOHOMHOro NUTaHUsi pekomeHZyeTcs ycTaHaBnmBaTb 6atapeto Tvna C.

Mpu 3aka3e TennoBLIYUCIIUTENS C BHELUHUM UCTOYHMKOM MUTaHWUSI yCTaHaBNUBAETCS
GaTapest AA, HE3aBMCMMO OT MOAENMN.

Mpn ncnonb3oBaHUK yNbTPa3BYKOBbLIX PACXOAOMEPOB C MUTAHWEM OT TEMJOBLIYUCIN-
Tens pekoMeHayeTcs NpumMeHsiTb 6atapeto Tuna D.

3aBncMMOoCTb BpeMeHun paboTel TB7 OT YyacToTbl BXOAHOIO curHana npeacraBrieHa Ha
puc.1.1.

I 13— 7R 1M, TRY L2 M —TTT1T
T S TEF-03M, TO7-01%, Te7-08s
I 1D 1
z g B
- g f————— ™
R hatapss © """'\-‘_‘H\\
U
L5 p—— —— I
4 E¥-CIM. TEZ-0+1.1
3 TEZ-03M, TE7-0M ¥, TEF 0=V
2 -"'-.__‘_
1 Baraper AR ==
1 1 1u

Ygorere I kdraid, (U

Puc. 1.1 — Pecypc 6atapeu

Mpumeyanue Pecypc 6atapen paccuutaH U3 ycroBusx:
+ Temneparypa okpyxatoLero 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 ycnosus skcniyaTaunm OTAMYA0TCS OT YKa3aHHbIX Bblle, TO pacyeT-
HbIi pecypc paboTbl 6aTapen ymeHbLuaeTcs.

BbluncnuTens koHTponvpyeT pa3psag 6atapen nutaHusa n pecypc 6atapen. MNpu cHu-
XeHun HanpsbkeHus nutaHna o 3,15 B Ha akpaH BbiBoauTCH npeaynpexaexHve LB.

B cnyyae nosieneHusi npuaHakoB paspsaa 6atapen (LB) oTknovaeTcs noacseTka nH-
AvkaTopa 1 yBenMumMBaeTCcs UMK u3MepeHus Temnepatypbl 4o 600 c.

HopmanbHoe dyHkunoHnpoBaHue TB7 obecneunBaeTcsa 0o 2-X Hefernb Nnocne aktu-
BM3auMK Npu3Haka paspsaa 6atapen. ApxvBbl U HAKOMIEHHbIE UTOMN COXPaHSOTCSA U Npu
nonHom paspsige 6atapen.

BHUMAHUE! Pa6ota agantepos Ethernet nnn RS-485 Bo3amoxHa TONbKO Npy NogKIto-
YeHHOM ceTeBOM 6roke NUTaHus.
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1.4 3awwmTta OT HeCaHKLMOHMPOBAHHOIO BMellaTeNnbLCTBa

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

3au.|wra OT UISMEHEeHUs KanMGDOBO‘-IHbIX KO:-)CbeVILWIeHTOB N OT BHEeCeHuUss name-

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

OTTHCK KneHMa-I
rocnoseputensa | .

_Jl"
MecTo nnombmpoBaHus
MHCMEKTOPOM
| g P
a) NMnomba rocnoeepuTens 6) NMnomba nHcnekTopa cHabXxatoLen opraHm3aumm

Puc. 1.2— MecTa nnoMOupoBaHnsi BbIMUCTIUTENS

M3meHnTb KanubpoBouyHble KO3(PULMEHTBI C KnaBmaTypbl U MO MHTepdency npu
Hanuunm nnom6sl rocnoseputens HEMb341.

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

3almuTa HacTpoeyHbIX NapameTpoB obecneymBaeTcs NOMOOIN NHCNEKTOpa Tenso-
cHabxaroLern opraHusaumm (puc. 1.2 6).

OTkNoYeHMe 3aLmThbl Ha M3MEHEHME HaCTPOEYHbIX NapaMeTPOB BbINOMHSETCS Haxa-
TMEM Ha KHOMKy gocTtyna (cm. puc. 2.2).

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

[locne aToro Bce NOnbITKM U3BMEHEHUS HACTPOEYHbIX MapamMeTpoB UTHOPUPYHOTCS.

[ns onepaTyBHOrO KOHTPOSSI U3MEHEHNST HACTPOEK TEMMOBLIYUCNIUTENS NpeaHa3Ha-
YeHa KOHMPOJIbHasi CyMMa HacmpoeYHbIX napaMempoe, koTopas oTobpaxaeTcs Ha
akpaHe Ttennosbliuncnutens (CEPBUC-UHPOPMALINA O MPUBOPE) (cm. puc.3.12).

3awmTa BcTpoeHHoro M0 ot HeCaHKUMOHMPOBAHHOIo BMeLlaTeNnbCTBA.

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

AEXMB guarHocmquKoﬁ MHQOEM&HMM.

C uenblo KOHTPONS 32 U3MEHEHNSIMU HacTpoeK 1 paboTocnocoBHOCTH TENMOBLIYNC-
nutens nmeetcsa 3 HecTupaeMbix apxmea (ApxuB nsmeHenuns b1, Apxue cobbiTui, dna-
rHOCTUYECKNI apXuB).

B apxvBax dukcupyloTca AencTBna nonb3osaTtenein no OTKIOYEHWIO 3aLlnThbl Ha U3-
MEHEeHWe HacCTPOeK, U3MEHEHNIO HACTPOEYHbIX MapameTpoB, NEPEKMIOYEHNI0 HacTpoey-
HbiX 6a3 AaHHbIX, MPUMEHEHUNIO TEXHOMOTMYECKNX PEXMMOB (NoBepka, Kannbposka),
cbpoc apxuBa.
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1.5 Be3onacHocTb akcnnyaTauum
TB7 He obnapaeT chakTopamu, MMEKLWUMUN OMACHbIA XapakTep npu paboTe ¢ HUM.

Mpu akcnnyaTtaumm 1 ucnbiTaHnax TB7 gormkHbl cobniogaTecs «MNpaBuna TexHuue-
CKOW 3KCMnyaTauunmn 311eKTPoyCcTaHOBOK noTpebuteneny, «lpasuna TexHuku 6esonacHo-
CTM MpW  3KChfyaTauuMu  3NeKTPOyCTaHOBOK  noTpebuTenen» wu  TpebosaHus
FOCT 12.2.007.0.

O6wue TpeboBaHus 6e3onacHocTv Npu ucnbiTaHusix no FOCT 12.3.019.
2 YctpouctBo un pabora

2.1 CBeAeHnA 0 KOHCTPYKLUMN

Tennobluncnutens TB7 cocTouT U3 OByX YacTen: NPUOOPHOro U MOHTaXHOIo (KOM-
MYTaLMOHHOW NaHernun) 0TCEKOB.

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

MHamnkaTop ceTeBOro nuTaHus
MHankaTop

KnasnaTypa

3aBoacKkol HoMep

PasbeM uHTepdeiica — L
Pasbem nHTepderica

Ethernet/RS485 (no 3akasy) T

_—
-in. Cnot gna SD-kapTbl

Pasbem nHTepdenca RS232

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

BHyTpy NpMGOPHOro oTceka pacnonoXeH MUKPOMPOLIECCOPHLIN Moayrb, obecneynBa-
IOLLMIA Npuem, 06paGoTKy U PErMCTpaLmIo AaHHbIX OT NEPBUYHBLIX AaT4yMkoB. Ha nuuesoii
naHenv NpuGopHOro oTceka HaXOAATCA MHAMKATOP, KnaBvaTtypa 1 pasbeM uHTepderica
USB.

Ha TbinbHOM cTopoHe NpuBOPHOro oTceka pacnonaratoTca Gatapes nuTaHus, agan-
Tepbl MHTEPENCOB, KHOMKa AOCTYNa K HACTPOEYHbIM NapamMeTpaM v nromba rocrnosepu-
Tens.

B HwxHen yacTu NpMGOPHOro oTceka HaxoaaTCs CnoT Ans noAknoveHns SD-kapThl,

pasbem DB9 mHTepdenca RS232, a Takke pasbeMm RJ45 nHtepdelico Ethernet nnum
RS485 (no 3akaasy).

Mpumevanne B mopenun TB7-04.1M JlanTt cnot ansa noaknodeHns SD-kapTbl OTCyT-
CTBYET.

Mo ymonyanuto TB7 noctaensieTcs ¢ uHTepgencom USB n RS232. Mo otgensHoMy
3akasy MOXeT ObITb ycTaHOBrneH aganTtep uHTepdenca Ethernet unu RS485. JononHu-
TenbHbIA HTEPdENC MOXET BblTb YCTaHOBIEH NOMb30BaTeENeM caMocTosiTeNbHO. [ops-
[OK YCTaHOBKW U HACTPOVKM NpuBEAEH B npunoxeHusax E n XK.

Bua cHu3y Ha npubopHbI OTCeK NpeacTaBreH Ha puc. 2.2 n 2.3.

Mocne noeepkn TB7 npnbopHbI oTCek NnomoupyeTca noBeputenem. Mecta nnombu-
poBaHus NokasaHbl Ha puc. 1.2a.
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Pasbem ana  MecTo ycTaHOBKM BaTapes
NoOAKNIOYEHNS naoM6bI
6atapeun rocnosepuTens

3awmTHas
KpbllKa
Mnata nHTepgerica
Ethernet nnn RS485
(no 3akasy)

KHonka goctyna
K HACTpOEYHbIM

napaMeTpam
_7_,__.
Cnot ans Paszbem DBOM PasbeM R145 nHTepdeiica
SD-kapThl MHTepdeica RS232 Ethernet nnn RS485
Pwuc. 2.2 — Bug cHudy Ha npubopHbIn oTcek TB7
Paszbem s MecTo yCTaHOBKM BaTtapes
NOAK/TIOYEHNS niaoM6bl
baTapeu rocnoseputens

KHonka pgoctyna
K HacTpOEeYHbIM

Mnata nHTepdenica
napameTpam usB

PasbeM ansa
noAKAYeHus
BHELIH.MUTaHUS

PasbveMbl ans
noAKItOUYEHUS
BHELLUHMX Lienen

Pasbem DBO9M
nHTepdenca RS232

Pwuc. 2.3 — Bug cHudy Ha npubopHbii otcek TB7-04.1M Nawnt
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MoHTaxHbIN oTCcek (pnc.2.4) COOEepPXUT KNEMMHUKU ANst MOAKMHOYEHUS CUTHanbHbIX
TNIVHWIA OT NEPBUYHBIX 4ATYMKOB 1 BHELLHENO NUTAHUS.

MoHTaxHbI oTcek ansa mogenu 04.1M JlanT KNEMMHWNKOB HE NMEET.

KneMMHuKM ansa
MoAKNOYEHUS
BHELWH.MNUTaHNSA

KneMMHukn gns
MoAKNOUYEHUS
BHELHMX Lenen

[epmoBBOAbI PG9
Puc. 2.4 — By, Ha MOHTaXHbIA OTCEK NPW CHATOW KPbILLKE
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TB7 nmeeT 4-x CTPOYHbIN Xnakokpuctannmyeckuin nhankatop (PKKN) ¢ nogceeTkoin.

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

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

OT06paxeHne nHpopmaLmmn Ha MHAMKaTOpe NpeAcTaBreHo Ha puc.2.5.
HeT cumBOna - AOCTYN 3aKpbIT

Tekywve pata v BpeMsimmp 02.02.11 01:07:04 ( [ )e="A" - fOCTYyN pa3peLleH
o TEKYLWUNE "M" - pexum noeBepku
Bbi6paHHbIli MYHKT MEHIO mmp R
APXWB bl LB" - pa3psag 6atapeun

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 M3MEpPeHUN NapameTPOB MK annapaTHble HEMCMPaBHOCTU, BbISIBIIEHHbIE B X04e ca-
MoamnarHocTukn. Mpy OTCYTCTBUM HELITATHBLIX CUTYauuin UMM annapaTHbIX HeucrnpaBHoO-
CTeil yka3aHHOe Nnorne ocTaeTcsl CBOGOAHbIM.

KnaBuatypa coctouT u3 6 knaeuvwl. HazHayeHne knasuLL:

@ @ @ @— BbIGOP MyHKTa MEHIO U M3MEHEHUe 3HaYeHnsa napameTpa;

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

— BO3BpaT Ha NpeapblayLLni ypoBeHb MEHIO.



Tennosblancnutens TB7 ncnonHexnma M PykoBOACTBO NO 3KcnnyaTtaumm c. 15

2.2 AnropuTtm paboTbl

PaboTa TB7 3akntovaeTcs B npeobpa3oBaHUM BXOAHbLIX CUrHAMNOB B NOKa3aHWUs COOT-
BETCTBYHOLLMX (PU3NYECKUX BENNYNH.

CwurHanel ot TC 1 N noaBepratTca npeobpasoBaHWio C NepMogoM:

— 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 Criy4asix (MMTaHne OT BHELUHEro UCTOYHMKA, akTUBHOE CO-
CTOSHME MHAMKaTopa).

Mmnynbebl ot BC obpabaTbiBaloTcs TENNOBLIYUCTIUTENEM B MOMEHT NOCTYMNINEHMNS.
[MpeobpasoBaHne 3HAYeHWn COMPOTUBIEHUS B MOKa3aHWs TemnepaTypbl COOTBET-
ctByeT ypaBHeHusam FOCT 6651.
[MNOTHOCTb U 3HTaNbNUS TENMOHOCUTENS BbIYMUCIIAIOTCA MO ypaBHEHUAM, annpoKCu-
mMupyrowmm AaHHble TCCC/, rae B kayecTBe apryMeHTOB CryXaT nsmepeHHas Temnepa-
Typa 1 uamepeHHoe n3bbIToYHOE NGO AoroBopHoe abcontoTHOE AaBneHne.
Macca TennoHocuTens n Tennosasi 3Heprusi BbIYMCNSOTCA No ddopmynam, npMeeneH-
HbIM B MyHKTe 2.7, B COOTBETCTBMW C BBEAEHHLIMWN HACTPONKaMMU.
Ha ocHoBaHMM NapameTpoB BXOOHbIX CUTHaNOB NPOM3BOAMTCSI pacyeT nuamepsiemMblix
BEJINYMH:
o  ObbemHbIl pacxol - NponssedeHne CymMbl MMNYnbCOB Ha BU, npmeeaeHHoe k
nepuoay o6HOBNEHUs nokasanum (o1 8 c);

e Maccosnil pacxod, mennogol nomok no mpybam u mernnogbiM 8600am — TEKY-
LMe 3HaYeHUsT MaccCbl U TEMMOBOW SHEPrun, NpUBeAeHHbIe K nepuoay obHoBMe-
HWUS1 NOKa3aHWN.

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

o CpeldHeapugpmemuyeckue rnokaszaHusi 0asieHusi - YaCTHOE OT CyMMbl TEKYLLNX
nokasaHui Ha Y1CIo X M3MEPEHMWI 3a Yac, CYTKU U MecsLl.

o CpedHes3gelweHHbIe roKa3aHUsi memrepamypbl — YacTHOE OT CyMMbl Npon3Be-
OEeHW NoKasaHui TemnepaTypbl M 3HAYEHWIA Macchl Ha Nepuoae N3MepeHnii Ha
nokasaHusi Maccbl Ha UHTEpBane apxMBMpoBaHus. [1py OTCYTCTBMM MMMYIbCOB
oT BC nokasaHus npvHnMatoT cpegHeapudMeTU4ecKoe 3HaueHmne.

o [lokasaHusi o6bema — CymMa NpoM3BEAEHUS YMCTa UMMNYNBCOB 3a MHTepBan ap-
XVMBMPOBaHNSA Ha BEC UMMYrbCa.

o [loka3saHusi Macchl U mernioeoli SHepauu, BbIYUCIIEHHbIE MO hopMynam, npuee-
OEHHbIM B NyHKTe 2.7, B COOTBETCTBUM C BBEAEHHbLIMW HAaCTPOMKaMW.

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

o CymmapHasi mensosas aHepausi (Qcym) no mennoebim egodam TB1...TB3.

Mopsaok pacyeTa CyMMapHOW TEMSOBOW SHEPTMU 3aBMCUT OT 3HAYEHUs napameTpa

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

TB1 TB2 TB3 3HayeHue «Mcn.QTe»
Qcymm = +Qrst +Qrs2 +Qra3 Cymma
— QrB1 — QB2 — QrB3 PasHocTb
0 0 0 Ectb, Het

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

B TB7 BCcTpoeHa cucTtema guarHocTvku paboTsl y3na yveTa. Anroputm paboTbl npu
HanuuMn HewTaTHbIX cUTyauui n onucanne kogos HC ana ux pacnosHasaHus npuse-
OeHbl B [NpunoxeHun A.
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2.3 MpuvHuun opraHusauumn TennoBbiX BBoaoB (TB)

Mopknioyaemble K TENMOBBLIYUCIANTENIO AATHYMKMA UMEIOT XKECTKYI0 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 3Ha4eHus1 napameTtpa KT3 ncnonbsyercs:

— KT3=1 — ans y4yeTta o6bema BoAbl (kaHan XonogHOM Unv NUTLEBOKN BOAbI).
— KT3=2 — gna namepeHuns n peructpauumn Temnepartypbi;
— KT3=3 — ona pacuyeTta TennoBon aHepruun (kaHan MBC nnm nognutkm);

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

2.4 CrpykTypa 6a3 AaHHbIX HACTPOEYHbIX NapamMeTpoB

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

TB7 umeeTt gBe 6a3bl ganHbIx (BA1 n B2). Mo ymonuanuio B[12 oTkntoyeHa.
Kaxxgas n3 6a3 gaHHbIX cogepXXuT 3 rpynnbl HACTPOEYHbIX MAapamMeTpPoB:

CucTteMHble napameTpbl — NapameTpsbl, onpegensiowme paboty TB7 B uenom.
O6wme napameTpbl no TB — napameTpebl, onpegensiowie anroputm pacyeTa
TEnnoBoW 3Heprum, 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 KOHTPONS YacoBOro obbema Mno Kaxagomy us Tp.

B kaabl KOHKPETHBIN MOMEHT aKTUBHOWN siBNsieTca ogHa us b[.

Yucno pgoctynHeix B, (ogHa nnu aBe) n cnocob ux nepekntoveHus 3agarTcs npu
HacTpoVike TEMMOBbLIYUCINTENS.

Mpn ncnonb3oBaHmm Asyx B[ ux cmeHa BO3MOXHa Tpems crnocobamu:

C KnaBmaTypbl:
= 3anpeLleHo;

*  [PU OTKITHOYEHHOW 3aLLUTE;

=  [pPW BKITKOYEHHOW 3aLUMTE MO Naposto.
yaaneHHo no komange c NK:

= 3anpeLLeHo;

=  [pW BKIIFOYEHHOW 3alUMTe MO Naposto.

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

Howmep aktueHou 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 OpraHusaumsa MeHr

[ns npocmoTpa namMepsieMblx napaMmeTpoB Tel'lJ'IOI'IOTpeGJ'IeHVIFI, a TakKXxe napamMmeTpoB
B[l npumeHsieTCca MHOroypoBHEBasi CUCTEMA MEHIO.

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

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

TB1 TB1 Yacoson FVIH®. O MPUBOPE CUCTEMHBIE

TB2 TB2 CyTOuYHbIN F KOMMYHUKALINA BA1

TB3 TB3 MecsuHbI F HANAOKA B2

an an WToroBebii F OQHEPFOMNOTPEB/. | OOM. UMMM. BXO4
Apxus uameH. bl - AMM. HEMCMNPABH. | OVCK.BXO[bl
ApxuB cobbITui I AkTuBHas B YMNPABIJI. b2

OwnarHoct. apxuB [ Tun 6aTtapeu

I Hanp. nutanus

r ANCKPETHBIE BXOOb

o F TENEMETPUNA
ToGpaXkeHne NyHKTOB

MEHIO TONbKO NpU  —p» CBPOC APXNBA
OTKITHOYEHHOW 3awuTte I-IOBEPKA
Puc. 2.6 — CTpykTypa MeHI0 TENSIOBbIYMCTIUTENS

C uenbto ygobcTBa HaBMrauMm 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 (M3MEHSTb - TOMbKO MpU paspe-
LUEHHOM AO0CTYMe) HacTpoeyHble napaMeTpsl Tennosbluncrmtens (HACTPOWMKW), ycta-
HasnueaTtb napameTpbl uHTepdercos (KOMMYHUKALIMWN), koHTponmpoBaTh BbIXOAHbIE
3HavyeHusa nepBuyHbiX gatumkoB (HAJTALKA), aktmBmsmpoBaTb pexum nosepku (MO-
BEPKA) 1 BbINONHATL COPOC apxmBOB U UTOroBbIX nokasaHun (CBPOC APXMBA).

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

MpumeyaHue M3meHeHWe HACTPOEYHbIX MapaMeTPOB, aKTUBM3ALMS PeXMMa NoBEPKU
unm cbpoc apxmeoB Bo3MoxxHbI TOJTbKO nipu oTkntoueHHon 3aiyuTe!

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

OTKMOYEHNE 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-
60Tkl (CkopoCcTb 0OMeHa Nno MHTepdeicy, NPOTOKoN 0OMeHa U ceTeBoi Homep npubopa),
MOryT ObITb U3MEHEHbI NPU 3anpeLLeHHOM AoCTyne.
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2.6 HactpoeuHble napameTpbl

B naHHOM pasgene npuBedeH COCTaB HAaCTPOEYHOM 6a3bl AaHHbIX TB7.

3HayeHus, BblaeNeHHbIE LIBETOM, YCTAHOBIEHbI MO YMOYAHUIO MPU BbIMYCKe.
CUCTEMHbBIE

WOEHTU®OUKA-
LmaA

CeT.agpec CeteBon agpec: 0:255

Kopg.opr. Kop opraHusauum: 9 cumBosnoB

LOoroBop Homep gorosopa: 9 cumBonos
ABTOMaTUYECKMIN NEPEBO/ HYaCOB Ha NIETHee/3MHee BPeMs:
[EI8 - HeT nepeBoaa; Bkn — ecTb nepesoa. Mepesoa BbINO-
HsieTCs B 2 Yaca HOuM NOCNEeAHEro BOCKPeCeHbsl MapTa (OKTSopst)
Ha 1 yac Brepep (Hasag)

HACTP. OATbI/

BPEMEHM MepeBopg 4ac.

Yac otyeta |Yac otyeta 0 +

OTtueTHble cyTkn Mecsiua: 1+31. MNpu 3HayeHUn paBHOM 31 OTYETHbIE CYTKU COB-
nagatoT ¢ KaneHaapHbIM Mecsiem

Cucrtema

ennHL EavHnuel nsmeperuii Q n P: — [kan v krc/cm?;, CU — T v MMNa
Tepmonpeo6bp. | Xapaktepuctuka TC: m; 50001; Pt100; Pt500

_Oon. umn. Bxon

VMcnonb3oBaHue gon. MMNynNbCHOIo BXoaa: m — HEe NUCNONb3yeTCH;
Ucnonbs. KOHTp.CeTM — KOHTPOIb Hanps>XeHna ceTu; Cuyet umn. — cyet MMNynbCoOB; Cur-
Han-us — BXo  curHanusauum

[OaTta oTtueTa

Bec. umn. | Bec nmnynbca 0-9999,999, n/umn (BT-4/vmn) 3 .
AMmin MunHMManbHoe YacoBoe 3Ha4YeHWe napameTpa HaueHs iecTen-
an M TenbHbl NPU Ha3Haye-

max aKcuMMarnbHOe YacoBOe 3Ha4yeHue napameTpa WM «CUET.AMML»
Ea. nsm EguHnupbl namepexus: m3, KBT-u

YposeHb HP — HopmanbHO pa3oMkHyTbIn; H3 — HopManbHO 3aMKHy- 3HaueHns gencTeu-

bl TenbHbl NPU Ha3Haye-

T noaTs. Bpemsi noaTBepxaeHusi cpabatbiBaHus (0,5+9,9 c) HUM «CurHan-us»

OUCKP. BXOObl

YpoBeHb WHopmaano pa3oMKHyTbIN; H3 — HopManbHO 3aMKHYTbIN
T noars. Bpems noaTBepxaeHus cpabatbiBaHus (0+99 c)

YNPABJNEHUE B2

Wcnonb3oBaHue b2: m — B2 He ucnonbayetcs (tonbko 641); Oa — BO2 wc-
Ucn. BA2

nonb3ytotcs 61 n 542
Cnocob nepekntodeHns B[ BpyuHyro — nepexntoyeHve B ¢ knasmatypbl vunu c MK,
|JABTO, N0 Aarte — aBTOMaT4YecKoe nepekntoyeHve b no gate
YnpaBneHue cmeHon B[] ¢ knaBmnaTypbl: 3anpeT — cMeHa
B[] 3anpelueHa; C naponem — cmeHa B[] no naponto npu
ycTaHoBneHHom 3amte, C gocTynom — cmeHa B[] Tonbko | 3HaueHus aencTeu-
Npy cHsiTOM 3aLmTe TernbHbl NPV Ha3HaYeHUN
Ynpasnexue cmenHol B[ ¢ MNK: 3anpeT — cvera B[ sanpe- | BA1<>B[2 «BpyuHyto»
C K LeHa; C naponeM — cMeHa B[l BoaMoxxHa o naposnto npu
YCTaHOBMEHHON 3aLuuTe

BA1c Oata nepexona 62—>b[1

BO1<>b[2

C knaB.

3HayveHns oencTeun-
TenbHbl MPW HAa3HaYeHUN
BO1<>b[2 «ABTO, NO
pare»

BA2c Oata nepexoga 6A1->b[2
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MapameTpbl HacTponku TB1...TB3

OBLUMNE
CHh Cxema n3mepenusi: 0 + 14. Npn CU=0 — TB He ncnonb3ayeTcs
KT3 KT3 — KoHdurypauus Tpy6onposoaa 3. KT3=: 0 — HeT namepenuin B Tp-ae 3; 1 — n3-
MepeHue Tonbko V3; 2 — namepenne Tonbko t3; 3 —mameperne V3 1 t3, pacyet macchl
®PT M3. ®PT — cbopmyna pacyeta Ternna 0 = 10
KoHTp.t KoHTponb TekyLumx Temneparyp: — KOHTPOIb BbIXOAa 3a AvanasoH U3MePEHI 1
" |ocTtaHoB cyeTa; C nopacT. — KOHTpOrb M pacyeT Q 1 M no toor
KoHTponb pasHocTi Temnepatyp dt=(t1-t2)<tmin: HeT — HeT koHTpons;
KoHTp.dt |koHTponb 1 npofgomkeHne cyeta; C NOACT. — KOHTPOSb 1 cyeT no dimin, CyeT oT™M. —
KOHTPOIb M OCTaHOB CYeTa
dtmin MuH1mManbHas pasHocTb Temnepatyp. Boibupaetcs 2 unn 3 °C
Uen.tx Mcnonb3oBaHune TemnepaTtypbl XonogHow Boapl tx: HeT — tx He ucnonbayetcs (hx=0),
) [oroB. — ncnonbayetcs txag; N3m. tx nsmepsietcs
txa [oroBopHasi TemnepaTypa xonogHou Bogbl: 0 + 99,9 °C
Pxa [orosopHoe abComnmioTHOE AaBreHne XonoaHon Boapl: 1 + 25, krc/cm?
KoHTponb 4acosoro Tenna Q12 Ha oTpulaTtensHoe 3HadeHne: HeT — HeT koHTpons; Bes
KOHTP.Q |MOACT. — eCTb KOHTPOSTb; — KOHTPOITb M NpucBoeHme 0 criaraembiM Q12 npu
Q12<0. CYeT OTM. — KOHTPOb 3HaYEHNS 1 OCTAHOB cyeTa
KoHTporb pasHocTy Yacobix Macc dVI=(M1-M2): [R4] — HeT KoHTponst; Bea NoAcT.1 — KoH-
Tponb dM<~ HE; Bes noact.2 - konTpors | dM|>HB; C noact.1 — koHtpons dM<— HB 1
KoHTtp.dM |npucsoeHve M1 n M2 cpepHero sHaueHust; C noACcT.2 — KOHTPOMb | dM| >HB v npuceoeHune
M1 1 M2 cpegHero 3Ha4YeHust
Jonyctumas sennuuHa Hebanadca macc: H6=102 dMmax (M1+M2)
dMmax | YcraBka Ha HebanaHc YacoBon Macchl: 0 + 4 % ot (M1+M2)
Wcn.thB | MavepeHue Temnepatypbl Bo3ayxa tHe: m —He n3vepsietcs; U3m. — nsamepsietcs
KoHtp.R KoHTponb pesepca. h — HeT koHTpons; Be3 noAcT. — ecTb kKOHTPOIb; C NOACT. — KOH-
*|Tponb 1 n3meHeHWe anroputMa pacyeta; CueT OTM. — KOHTPOIb 1 OCTaHOB cyeTa
Ucn.Qre Mcnonb3osaHne QTB: — pacyeT Q1B B TB; HeT — HeT pacuyeta Qts B TB; Cymma

— Qcym=+QTB; Pa3HocTb — Qcym= —-QTB

MapameTpbl No Tpy6onpoBogam TP1, TP2 u TP3

Twvin Bogoc4yeTyuka: 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» —koHTporb pabotocnocobHocTy pacxogomepos «[utepdonioy»
KoHTpornb YacoBoro o6bema: [:E — HeT koHTponsi; Bes noacT. — KoHTponb V>Vmax un
0<V<Vmin; C noACT. — KOHTPOJSIb U NPUCBOEHME NokasaHusam V=Vgor npu V>Vmax,
KouTp.V |V=Vmin npn 0<V<Vmin u V=0 npu 0; C noAacT. n koHTp.U — TOXeE, 4To «C noacT.» 1 npm
KoHTp.BC#HeT npucBoeHne nokasanmsm V=Vaor npu oTcyTCTBUM HanpsbkeHns cetu; Cuet
OTMEeHeH — Toxe, YTo «Bbe3 noacT.», n octaHoBka cdetano Qu M
Vmax | BepxHss yctaska Ha Yacosoi o6bem: 0 + 99999,9; m®
Vmin HuxHsAsA ycTaBka Ha Yacosomn o6bem: 0 + 99999,9; m°
Vpor [orosopHou Yacoson o6beM: 0 + 99999,9; m°
toor [oroBopHasi TemnepaTtypa B Tpyb6onposoge: 0 + 175, °C
Poor [orosopHoe abconoTHoe AasreHne 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 naMepeHnn aatyvka: 1 + 25 kclom?
Pn MonpaBka Ha BLICOTY BOASHOMO CTon6a B UMMYMLCHOM TpyBke: [ + 9,9 m
KoHT1p.NT | KoHTpornb nycToi Tpyobi: E — HeT KoHTpons; la - eCTb KOHTPOIb
Bxoa NT | Homep Bxofa koHTponsi nycTon Tpy6bl: 1+4. @— BXOA He Ucnonb3yercs
Bxon R Homep Bxoaa koHTpons pesepca: 1+4 (Tonbko B Tp2 ana CN=4, KT3=1). E— BXOZ4 He

ncnosnb3yeTcq
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. XeMbl U3MEpPEHUN B cuctemax
2.7 Cxe 3Mmepe cucrtemax TB1...TB3
Cxema namepernin  |© [ || o
(CW) |§ Y s(s(=s dM Q12 Qr QT
OTKprTI:Ie CUNCcTe MmMbli
NER (M1-M2)_ [M1-(h1-h2y+dM-(h2-hx)] ket
Pt Vi ot 3 & [_(M1-M2) [M2-(h1-h2)+dM-(h1-hx))| wer
= ! et |, 1] Q| = (M1-M2) |M1-(h1-h2)+dM:(h2-hx)"| dM-(h3-hx) | o
P2 92 2 3|z (Y (M1-M2) _[M2-(n1-h2)+dM-(h1-hx)"| dM-(h3-hx) | O
5 Q] M3 M1-(h1-h2)+dM-(h2-hx) | M3 (h3-hx)
3 4 M3 M2-(h1-h2)+dM-(h1-hx)| M3 (h3-hx)
1P T 9t Cn=2|%<|1 | (M1-M2)  [M1-(h1-h2y+dM-(h2-hx)"|  Hert ~
> @ C ] =
P2 g2 vz[[]]‘—P- Sl o Tl (M1-M2)  [M2:(h1-h2)+dM-(h1-hx)") HeT c
r'l'p's ___ o= 53 1|5 [S || M1-M2) [Mi-(h1-h2)+dM-(h2-hx)"| M3-(h3-hx) &
! | — - - g
pt— l)—ﬂ' 3 S| M1-M2) [M2-(h1-h2)+dM-(h1-hx)"| M3:(h3-hx) |O
et gVL;S’ 12la|g| M3 MT-(h1-h2)+M3-(h2-hx) | M3:(h3-+h) |
g Q- o3&l o
179 "2[[ 3|1=[> |7 M3 M2-(h1-h2)+M3-(h1-hx) | M3-(h3-hx)
PN [Cn=4] | A |(M1-M2)+M3| M1-(h1-h2)+dM-(h2-hx) HeT
’ Pz@tz VZ[[]] 3|3 |N |2 |(M1-M2)+M3[M2:(h1-h2)+dM-(h1-hx) HeT o~
«-lﬁl * peg L S [S [ |(M1-M2)+M3[ M1-(h1-h2)+dM:(h2-hx) HeT c
3 £ |(M1-M2)+M3| M2: (h1-h2)+dM: (h1-hx) HeT
3aKpI:ITbIe cCuncTemMmbl
Kl NIEE M1-(h1-h2)+M3-(h2-hx) | M3-(h2-hx)
AR M3 M2:(h1-h2)+M3-(h1-hx) | M3(h2-hx) | o
NEl SIS|a| M3 M1-(h1-h2)+M3-(h2-hx) | M3-(h3-hx) | O
3 S M3 M2:(h1-h2)+M3-(h1-hx) | M3-(h3-hx)
—[o] (M1-M2) M1-(h1-h2) HeT
[PV gt cvi=6 || =11 e [_(M1-M2) |M1-(h1-h2)+dM-(h2-hx)"|__ wer o
=[2] [ (M1-M2) M2-(h1-h2) HeT S}
P2e2 2 MEIEE (M1-M2)_ [M2-(h1-h2)0+dM-(h1-hx)?| ket
I 0]z (M1-M2) M1-(h1-h2) M3-(h3-hx) | o
N KR R (M1-M2)_[M1-(h1-h2)+dM-(h2-hx))| M3-(h3-hx) | G
> 2] Q[ (M1-M2) M2-(h1-h2) M3-(h3-hx) | &
3 (M1-M2) _|M2-(h1-h2)+dM-(h1-hx)"| M3-(h3-hx) | ©
P1_V1 gtt — —
Lyt n=7 2|0 o M1-(h1-h2) HeT =
J_Pz?tz [[]] o o 5
T 73 o5 > 7|2 &
L Q o130 Iy HeT M1-(h1-h2) M3-(h3-hx) |& &
M - s | > e
Le Ccn=8]< - ~
> 5|2 ~ 2 HeT M2-(h1-h2) HeT S
J-PZ?tZ V2 o 6 aQ
____________________ TS +
WE §V3 ¢332 § HeT M2:(h1-h2) M3-(h3-hx) gé
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T
Crowa wmeperi 2 BI3[2] o arz o |awe
TynukoBble cUcTe Mbl
P g Cn=9 0|4 _ ? HeT M1-(h1-hx) HeT o
Q[ 1 (4|35 HeT M1-(h1-hx) Her o
i R V39! | T T
»—€l>—>~' 3|4 g HeT M1-(h1-hx) M3-(h3-hx) [& &
o
P42 Cn=10 0|5 N ? HeT M2-(h2-hx) HeT N
T s HeT M2-(h2-hx) HeT o
i R U3 43! z|Q
| | > +
»—€l>—>~' 3|5 % HeT M2-(h2-hx) M3-(h3-hx) g('j
Pyvien  [CU=11]i0 |6 | mer  [M(h1-hxpeM2:(h2-h) HeT N
~— | NN I
172 e" 11623 HeT  |M1-(h1-hx)+M2:(h2-hx) | Her ©
. S— > >S5
[ P3 V3 gt3! T
L.l—@_?, 3|6 g{a HeT | M1-(h1-hx)+M2:(h2-hx) | M3-(h3-hx) go
MW3amepeHne obbemMa
J_P1@V1 CnN=12 . HeT HeT HeT
=
.J.P2 @vz > S E E E Q HeT HeT HeT ?
- R Vi e8| o
IL,J-—@_7>1 e HeT HeT HeT
CxeMbl Ha UCTOYHUKE
_ Cn=13 7 HeT M1-h1-M2:-h2-M3-hxs HeT
" V1 'H J_P1 |
§ —|N|™m
3 2 v2 P2 1]e[2|S] M3 |MI-(h1-h2#M3-(h2hx)|  Her N
e 3 — |
5 L LSS (> o
V3 t3
- s 3 M3 |M2:(h1-h2+M3-(h1-hx)|  Her
Cn=14| |g HeT M1-h1-M2-h2-M3-h3 HeT
t V1 711 J_P1 |
Hig @ > o[ R_ o
H 22 2|39 SNE M3 [M1-(h1-h2)+M3-(h2-h3)|  Her 5
=Pz v3ts B
— 1 ¢ 10 M3 [M2:(h1-h2+M3-(h1-h3)|  Her

[Mpumeyanve

" 3HaueHue Tennosoi  3Heprum  Q12, paccuuTaHHoe Mo chopmynam
®PT=1 [Q=M1-(h1-h2)+dM:(h2-hx)] wnnn ®PT=3 [Q=M2-(h1-h2)+dM-(h1-hx)] npwn
dM=(M1-M2) TOXOECTBEHHO paBHO 3HEPrUW, pacCYUTaHHOM nNo  dopmyre
Q=M1-(h1-hx)-M2-(h2-hx).
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3 Wcnonb3oBaHuMe No Ha3HaYeHUO

3.1
3.1.

Bbi6o

@® v

1

®

Mpocmomp HacmpoeyHbIx NapaMmempoe no uHéukamopy
CocTaB 1 0603HaYeH1e nNapameTpoB HACTPOMKK NpUBeAeHb! B NyHKTe 2.6.

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

Ecnu BbIGpaHHbIN napameTp He akTyarneH B KOHKPETHON KOH(UrypaLum, To OH UCKIHo-
yaeTcs U3 MeHIo (He oTobpaxaeTcs Ha aKpaHe).

Moppasnen BA2 mexio HACTPOMKMU ncknioyatoTcst U3 NpocMoTpa Npy YCTaHOBKeE Na-
pameTtpa «Mcnonba. B2 — HeT».

MprmMep NnpocMoTpa NapaMeTpoB HACTPOKMKM NpuBeAeH Ha puc.3.1.
Mopsimok npocMoTpa NapameTpoB HACTPOMKK:
1. YCTaHOBUTb CEPBMCHBIN PEXMM NPOCMOTPA, Haxas Ha 8 ¢ kHorKy MeHto.
2. Boibpatb meHio «HACTPOUKWU» 1 HaxaTb kHonky Beog,.
3. KnaBuwamm @ unu @ BblOpaTh Tpebyembii nogpasgen (CUCTEMHbLIE, BAO1,
602, AOMN.MMM.BXOO vinn YTNPABJL. B») n HaxaTb kHONKy «BBogy».
4. KnaBuwamm @ unm @ MO>XHO BbIOpaTb MHTEPECYOLWNIA NapaMeTp 4SS NpocMoTpa
3HaYeHus.
5. ins nepexofa K n. 4 cnegyet HaxaTb kKHonky «MeHto». [Ins nepexoaa k nn. 3 unu
2 Heo6X0aAMMO HaxaTb KHOMKY «MeHI» HECKOIBbKO pas.

MpocMoTp M M3MeHeHne HacTPOeYHbIX NapameTpPoB

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

BHAMAHUE!

N3ameHeHus

HEBO3MOXHO!

napameTpoB

B

pexume

npocmoTpa

HaCTpoeK

Bbibop paszena

OTo6parkaeTca TONbKO
npu paspeLwieHHoOM gocryne !

CIO)

Bei6op 3HaueHust

N3meHeHue uncna

Puc. 3.1 — Nprmep npocmoTpa 3HaYeHUs NapameTpa HacTPOMKU

Bbi6Op NnapameTpa M3 cnucka

CUCTEMHBbIE

BA1]
aon.uMn.exon

YNPABJIEHWUE 612

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

Bbibop TB

@®

MNopact.n koH.U

Yka3artenb Ha
Tekyliee 3HaueHne

N3meHeHMne

YUCNOBOro Napamerpa

®
®

1.Hoo000

Tun BC=31EeKTPOH.

KoHTp.BC=Het

©®

Bbi6op paspsiga
NS U3MEHEHUS

KoHTp.V=HeTt

Duk
HOBOro

Bbixog
6e3 n3MeHeHui

cauus
3Ha4yeHus

©® ©®

Bbi6op napameTpa BbiGop nogpasgena
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3.1.2 U3MmeHeHue HacmMpoeYHbIX NapaMmempos

BBog HacTpoeyHbIx NapaMeTpoB BbiNosfHseTcs ¢ nomolbio MK (6onee npegnoytu-
TenbHbIN BapuaHT cM. M. 4.4) unu ¢ Knaematypbl.

3HayeHns HaCcTpoeYHbIX MapamMeTpPOB pekoMeHOyeTCs CBECTU BOeAWHO, B BUAe Tab-
nuvupl. Mpu HeobxogumocTn umeTs ABe B[ Tabnuubl cocTaBnAlTCA pa3aenbHO ANs Kax-
non 6a3bl 6aHHbIX BO1 1 BO2.

[nsa BBOAa (M3MEHEHWS) HACTPOEYHBIX MapPaMeTPOB C KnaBuaTypbl HEO6XoANMO:

1. PaspewwmTb goctyn k nameHeHuio BJl, kpaTkoBpeMeHHO HaXaB Ha KHOMKY AocTyna.
[Mpun aTOM B NpaBoM BepxHEM YrNny UHAMKATOPa NOSIBNSETCS CMMBON «O» — JOCTYM K U3-
MEHEHWIO NapameTpOB pas3peLLeH.

KHonka pgoctyna
(5

|
——
Mopenu 01M...05M [t ur..-'-""'! Mopenb 04.1M Nant
Puc. 3.2 — PacnonoxeHue KHOMkK gocTtyna
MaMeHeHne 3HaveHns YMCnoBOro napaMmeTpa BbINoNHAETCA nopa3pagHo. Tpebyembin
paspsa BblbvpaeTcsa knasuLLamm @ unu @ npuv 3TOM BblbpaHHbLIV paspsa BbliaenseTcs
MUratoLmMM KypcopoM. MIamMmeHeHne 3HauyeHnst undpbl U 3HAKOB «—» (MUHYC) U «.» (ToYKa)
OCYLLECTBNSETCS KnasuLamm @ unu
3aBepluaeTca N3MeHeHne 3Ha4YeHns napameTpa HaxaTvem knasvwv BBO[.
Ecnvn 3agaHHOe 3HayeHve BHe YCTaHOBMEHHOro Anana3oHa, TO OHO UTHOPUPYeTCA U
Ha 3KpaH BbIBOAUTCA AnarHocTnyeckoe coobueHre ob owmnbke (puc.3.3).

= KHonka poctyna

G

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

Puc. 3.3 — CoobuieHne 06 owmnbke npu BBoAE AaHHbIX

BHUMAHME! [Mo 3aBepLueHMtO BBOAA HAaCTPOEYHLIX 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 obHyneHns coaepXnumoro
N3MEPUTENbHBIX aPXMBOB U UTOrOBLIX 3HAYEHMWI NapaMeTpoB Npu BBoAE Npubopa B KOM-
MEePYECKYHO IKCMyaTaumio.

[nsa BoinonHeHust onepauun CBPOC APXUBA Heobxoanmo:

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

2. C nomMoLublo KnaBuLL unu @ BblOpaTh U BonTM (Haxkatuem BBO[M) B pasgen
CEPBUC-CBPOC APXUBA,;

3. KnaBuwamm @ unm @ noaTBepanTb He06XxoAMMOCTb cObpoca «aa» 1 HaxaTb Kra-
suwy BBOJ. [ns oTkasa oT copoca BbiGpaTb «HET».

Mpumeyanue Onepaumnsi «CBPOC APXUBA» 06HynseT TONbKo COOEPKNUMOE N3Mepu-
TenbHbIX apXVIBOB 1 UTOTOBbIE AaHHbIE.
HacTtpoiku n copepxmmoe apxuBoB COObLITUI He M3MeHAIOTCA!




Tennosblancnutens TB7 ncnonHexnma M PykoBOACTBO NO 3KcnnyaTtaumm c. 24

MHdpopmauums o pakte cbpoca apxmBoB prKCMpyeTCs B apXMBE COObITUIA.

Beop ®ukcaums
n3MeHuit

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

@®

AeicTBuA

Puc. 3.4 — Cbpoc apxvBa
3.3 [pocmoTp TeKywWwmnX N UTOroBbIX NOKa3aHUN

MpocMOTp TeKyLLMX M UTOTOBbIX NOKa3aHWii BbINONHSAETCS B nofapasaenax 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) 06 LeMOB, Macc, pa3HOCTM Macc, TENIMOBOW SHEPTUM, CHETUMKN BPEMEHW HOPMarbHOM
paboTbl ¥ BPEMEHW OTCYTCTBUS CHETA, CHETUMKU ANIMTENBHOCTEN HELLTATHBIX CUTYaLMIA.

MpumeyaHue KameHeHne MTOrOBbIX NapamMeTpoB (Macca, pasHoCTb Macc, TennoBast
aHeprus, BHP n BOC) npoucxoauT B KOHLIE Yaca.
[INCKPETHOCTb HapaLLMBaHNsi UTOrOBOrO obbema - 1 MUH.
Mpy npocmoTpe TeKyLMX NapameTpoB HanpoTUB M3MepsemMoro napamerpa otobpa-
xatotcest kogbl HC. Mpun npocMmoTpe utorosbix napameTpos koAbl HC oTcyTcTBYHOT.
MprmMep npocmoTpa TeKyLMxX NokasaHuii no TB1 nokasaH Ha puc. 3.5, UToroBbix — Ha
pwuc. 3.6.
2.02.1911:07:04

0

TEKYLINE
UTOrun
APXWBbI

Homep TB O6wume napameTpbl
no TB

Bbi6op TeKyu.wlenoTBl TP TeKyu.menoTBl TeKyu.menoTBl o6
napameTpa |t °oC =73 86 dt=33.782°C

®®

M Px=4.456 kKrc/cm2

e eO® prsBo"n'?)%‘éoua @ ®

Puc. 3.5 — lNpumep npocmoTpa TekyLmnx napameTpoB

02. 02 1911 07:04
TEK
APXWBbI
Homep TB O6wue napameTpsbl
@ Homep Tp no 7B
Beibop NTorn no TB1.TP1 NToru no(IB1 @ Vitoru no TB1.06
napamerpa V=1134mM3 dM=100T

1.123Mkan

@ @ 1230T M=1130T
HP =740vyac
Mapametp Bbi6
@ @ pr60br;p%gona @ @
Pwuc. 3.6 — lMpumep npocmoTpa UTOroBbIX MapamMeTpos

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

Tmin — pacxoa MeHee MUHUMYMa; Tmax — pacxog 6ornblue MakcMmyma;
Tdt — pasHocTb TemnepaTyp MeHee MUHUMYMa; Tan — OTKMNOYEHNE ANEKTPONUTaHUS;
Tdp — PYHKLMOHAMNBHbBIN OTKa3; TnT — OTCYTCTBME TEMNSIOHOCUTENS;

TpeB — Hannyne pesepca.
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Mopsigok npocMoTpa TekyLumx U 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 HY>XXHbIV NapameTp.

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

TennoBbIYCTIMTESNb NO3BOISIET BLIBOAWUTL HA MHAMKATOP apXVBHbIE AaHHbIE B YACOBOM,
CYTOYHOM MM MeCSIMHOM paspese 3a Nobyto AaTy B npeaenax riy6uHbl apxvea.

MpocMoTp Ha MHAMKATOPe apXMBHbIX MOKA3aHWI BLIMOMHAETCS B pasaerne ApXUBbI.

MprMep NPoCMOTpa apXMBHbIX 3anucei NpueBeaeH Ha puc. 3.7.

- o
03.02.1011:07:04 Imcoaom APXVB ’ ] @ =
TEKYLIUE CYTOUHbIN APXUB = 2
NTOTI U MECAYHbIA APXUB nycT TB3 8
APXMBbI @ MTOTOBbIN APXWUB @ @ a

3%
CoobuweHue o rpaHuue A TBL TP1L E>sS Koa HC
apxuea goé Baoﬂ
2 \|BHe npepenoBapxuBa aS3Z
o
AUTBLTP1 253 ([AUTBLTPL 02.62.15 12
t=53.782°C 82
v=3.235m3 @ V=3.235mM3 ©
MameHeHve uncna M=2.12371 M=2.12371 E
=
AUTBLTP1 AUTBLTP2 02.02.19 12 z
@ 02.02.19 M J t=33.782°C 5 t=33.782°C @ 3
@ v=2.235mM3 < — @ ]
M=1.1237 2
=]
@@ IR RGEY 02.02.19 10 @ @ 3
t=323.27382°3C q @
V= . 5m ac
Boibop paspsiaa M=1.123T1 apxvBHOW

ANA U3MeHeHus ~ 3anucu

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

Tun apxusa 3anucu
CoobLieHne o rpaHuue @ C¥Ri3%02.01.19 23]
apxusa N\
P BHenpepenosapxuea !
r 1 1

YcTraHOBKa AaThbl I MpocmoTp napamerpal | pocmoTp napamerpa!
W BpeMeHun | npu U3MeHeHuun | ! npu doMkcMpoBaHHOM |
apXMBHOW 3anucu ! paTtbi/BpemeHn ! ! pate/BpemeHn !

Pwuc. 3.7 — Mpumepsbl BbIBOAA Ha UHAMKATOP apXMBHBLIX BENNYNH

Bbibop aatbl
B CTOPOHY
YMEeHbLeHUs

Mocne BbiGopa Tvna apxuBa crnegyeT BblOpaTb HOMEP TEMSIOBOrO BBOAA W HaXaTb
knaeuwy BBop. Ha BepxHelt cTpoke nHaukaTopa BbIBOASTCS 0603HaYeHMs Tuna apxmea
(AY —yacoson, AC — cyTo4HbIn, AM — mecsyHbI, AU — nTOroBeIn) n gata/dac apxveHON
3anucu. Ha HkHUX cTpokax — o603HavYeHne 1 3Ha4eHue napameTpa, eanHULbl U3mepe-
HWUI 1 Npun Hann4nm kog HC.

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

Knasuwamu @ unu @ BblGMpaeTcsa Anst NpoCcMOTpa KOHKPETHBIN NapameTp.

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

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

Mo>kHO ocyLecTBUTL BLICTPLI Nepexoa K He06XoAMMOK AaTe apXMBHOW 3anucu. [ns
3TOro Mpu BblAENeHHbIX AaTe/BpemeHu (MpOCMOTP MpU M3MEHeHWuM AaThl) cregyeT
HaxaTb knasvwy BBop. Ha akpaH BbIBOOATCS AaTta M BpPeMsi, KOTOpble NopaspsgHo
MOXHO M3MeHUTb. [0 OKOHYaHMKM U3MEHEHUS credyeT HaxaTb knasuwy Beog.

[ns Bbixoda B rMaBHbI 3KpaH MEHIO CriedyeT HECKOSbKO pa3 HaxkaTb KHOMKY MeHto.
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3.5 KoHTponb namepsieMbix napameTpoB

B npouecce pa6otel TB7 KOHTponupyeT M3MepsieMble W paccyuTbiBaemble napa-
MeTpbl HA COOTBETCTBUE AMAnNasoHy U3MepeHui, a Takke (Npu HeobxoanMocCTn) Hannune
ceTeBoro nutanus. Mpu Bbixode NapameTpoB 3a AOMYyCTUMble npeaensl hopMupyeTcst
kog HC, koTopbIi BbIBOOUTCS HA MHAMKATOP W 3anuckiBaeTcs B apxve. Tun HC otobpa-
XaeTcs B NPaBOM HWXHEM Yrily 3KpaHa rMaBHOrO MEHIO B BUAE MUratoLLero coobLeHms.

02.02.1611:07:04

TEKYLWWNE

nTorun

APXWUBbI HC TB1 t1|<=m Tun HC

Puc. 3.8 — CurHanusaums o Hanudmm HC

KoHkpeTHbIn kog HC otobpaxaetcs B nyHkTax meHio « TEKYLUME» vnn «APXUBbI»
HanpoTVB NHaMUMpyemoro napametpa. [MNpumep nHavkaumm koga HC npuseneH Ha puc. 3.9.

Texymwe no TB1.TPi|KoaHC AYTBLTP102.02.16 12
t=--- ©oC - Kon HC
V=3.235M3 @4—
Go=3.654M3/u M=2.1237
MpoCMOTP TekyLLMX NapaMeTpoB MpOCMOTP apX1BHbLIX NAaPaMeTpoB

Puc. 3.9 — MNpumep nHaukauum koga HC

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

3.5.1 [lepeyeHb k0G0 HewmMamHbix cumyayuli:

«< » — 3Ha4YeHVe napaMmeTpa MeHbLLE MUHUMYMA;

«> » — 3Ha4yeHve napameTpa Gonblle MakCuMyma;

«!» —oOTCyTCTBYET HanpskeHve nNuTatLLen ceTn, 06pbIB NIMHUM CBA3W UK HEUCTPaB-
HOCTb pacxogomepa’);

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

«R» — Hanuuue peBepca B cucTEME TEMNOCHAOXKEHMS;

«O» — OTCYTCTBME TeNnnoHocuTens (nycrtas Tpy6a).

Mpumeyanus 1. KoHTponb 06pbiBa NMHUKN CBA3U MW HEUCNPaBHOCTK pacxogomMepa
BO3MOXHbI TONbKO NPY NPUMEHEHMUN pacxogomepoB MuTepdnoy.
2. HC no ancbanaHcy macc oTobpaxkaeTcsl ToNbko B MeHo «APXVB»
ans napametpa dM.

3.5.2 Konmposib mekyuwje2o pacxooa

Mpwv ycTaHOBKe TMNa BogocyeTynka «MexaHuy.» 1 NPeBbILLEHNN BXOAHON YacToThbI
OT pacxogoMepa BenuunHel B 2 'l (Bonee Bbicokasl YacToTa npuHumaeTcs 3a apebesr
KOHTaKTOB repkoHa), popmupyetcs kog HC «> » 1 Ha MHOUKATOP BbIBOAWUTCA 3HaYEHMe
pacxoga, cooTBeTCTByloLee YacToTe 2 .

Mpu ycTaHOBKE pexxmMma KOHTPOMs CETEBOro NuTaHus (paboTocnocobHOCTM) pacxo-
aomepoB (KoHTp. BC+HeT) 1 He noaknio4eHHOM curHane KoHTponsi (6onee nogpobHo
cm. n. 3.5.8), Ha MHAMKATOP BbIBOAMTCS haKTUYECKOe 3Ha4YeHne pacxoga n otobpaxa-
etca kog HC «!» (otcyTtcTBYeT nutaHue BC).

3.5.3 Koumposnb OaeneHusi

KoHTponvpytoTcsl M3MepeHHble 3Ha4YeHWsi BXOOHOIMO TOka OT AaTYMKOB [aBMeHus.
Ecnun 3HaveHus BbIXOAAT 3a guanasoH 3,2...24 MA, To B apxue cukcupyetcs kog HC
«< » UMK «> », @ HA MHOUKaTOp BbIBOAUTCSA coobLlieHne «— — —y». MNpu Hannumm HC no
[AaBINEHUI0 pacyeT MacChl Y SHEPTW BLIMOSHSAETCS MO JOrOBOPHOMY 3HaYEHUIO AaBEHUS]
(Poor1+Ppor3).
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3.5.4 Konmposnb memnepamypsbi

KoHTponvpytoTcsi uamepeHHble TekyluMe 3HayeHusl TemnepaTtyp Ha COOTBETCTBUE
AvnanasoHy. Ecnu 3HayeHre TemnepaTypbl BbIXOAWT 3a YKa3aHHbIA AnanasoH, TO B apxuee
dukecupyetcs kog HC «<» unu «>» 1 Ha nHankaTope oTobpaxaeTcst «— —— ».

PacuyeTt 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.

Tabnuua 4.
ManasoH Tekywme ApxuB
MapamerT A KoHTp.t
P P KOHTpONA P 3HavyeHne| Kog HC 3Ha4yeHne Kog HC
C‘-IeT.OTM. - «<» UNN «>» _———— «<» UNN «>»
t1,12,t3 | 0 ++180°C
C nogcr. —-—— «<» UK «>» [tpor1+tgor3|«<» unun «>»
[ 0+ +180°C x ——— |«<»>unm«s» | txpgor.  |«<» unm «>»
tHB -50++130 °C x —— = |«rUnmn >y | ————  [«<» UNK «>»
MpumeyaHue: x — nboe 3Ha4YeHne

3.5.5

Koumposb pasHocmu memrnepamyp

KoHTponupyeTtcs pasHocTe Temnepatyp di=(11-t2). Ecnv 3HaveHne pasHocTu Temne-
paTyp MeHblLLUe, Yem fonycTumas BennmymHa dtmin, To Ha uHaMKaTope u B apxmee puKkeu-

pyeTcs kog HC «< ».

Pacuet aHeprum no TB npu Hanuumm HC onpepgensieTcs 3Ha4YeHWEM HaCTPOEYHOro
napameTpa «KoHTp.dt». BapnaHTbl npegcraBneHns nHopmaumm o TEKYLLIMX U apXMBHbIX
AaHHbIX NpeAcTaBneHbl B Tabnuue 5.

Tabnuua 5.
[Onana3soH Tekywme ApxuB
Mapametp KOHTpOns! Konp.dt 3HaveHune Kog HC 3HayeHue | Kog HC

Her daktuny. dt HeT daktuny. dt HeT
dt dt < dtmin °C Be3 noacr. CDaKTVIt—I. dt «<» (DaKTI/If-I. dt| «<»
C noacr. dtmin «<» dtmin «<»
CyeTt.0TM ——— «<» _ «<»

Mpu otcyTcTBum TennoHocutens (V1, V2 = 0), pasHOCTb TeMnepaTyp He KOHTPOrMpyeTCs.

3.5.6 KoHmposnb «4acoeo20 menna»

Mpu pacyeTe 4yacoBoro Tenna MoryT BO3HWKHYTb CUTyauuu, KOr4a nornyyYeHHbIn pe-
3ynbTaT UM OHO M3 CnaraemMblixX B pacyeTHoOW hopMyrie CTaHOBUTCS OTpULLATENbHBIM.

TB7 B 3aBMCMMOCTY OT 3Ha4eHust napameTpa «KOHTP.Q», KOHTPONMPYET AaHHYIO CU-
Tyaumio U KOPPEKTMPYeT pe3ynbTaTt BbIYUCTIEHWN.

BapwaHTbl npeacTaBneHvs nHgopmaumm B apxvMBax B 3aBUCUMOCTU OT 3Ha4YeHNs na-
pameTtpa «KoHTp.Q» npeacTaBneHsl B Tabnuvue 6.

Tabnuua 6.
KoHT1p.Q 3HayeHne B apxuBe Kog HC
HeT daktnyeckoe 3HadeHne Q12 u Qr HeT
Bes noacr. dakTnyeckoe 3HayveHne Q12 n Qr «<»
C noacTaH. OTkoppekTupoBaHHoe 3HadeHve Q12 n Qr. (OTpuuaTens- <
HbIM pe3ynbTaTtam npuceanBaeTcs 3HavyeHue 0)
CueT OTM. - «<»
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3.5.7 Konmposnb pazHocmu 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 mMacc BbINOMNHAETCs B KOHLUe Yaca. PasHocTb macc M1-M2 cpas-
HMBaeTCs ¢ 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 3anucbiBalOTCs U3MEPEHHbIE UMK
OTKOppEeKTMpOoBaHHble 3HadeHnss M1 n M2. Anroputm bopMupoBaHnNst apXmMBHbIX 3anncemn
M1 1 M2 npu pasnnyHbix 3Ha4eHnsix «KoHTp.dM» npueeaeH Ha puc. 3.10.

KoHtp.dM 'I-:B ? +H|B dM=h1-M2 Tun cuctembl
Het Musawm, koga HC Het Jo6as
Be3 nogctaH.1| Musm+HC «if» Muam OTKpbITasn
Be3 nogcTtaH.2| Musm+HC«i#» Muam | Musm+HCeit» 3akpbiTas
C nogcrtaH.1 | Musm+HC«i#t» McpegHee Musm OTKpbITas
C noactaH.2 | Musm+HC «i#t» McpeaHee Musm+HC«#» 3akpbiTas

Puc. 3.10 — dopmunposaHue apxusa B 3aBucuMocTun ot napameTtpa Kontp.dM

KoHntp.dM = HeTt KoHTponsi HebGanaHca HeT. B apxvB 3anucbiBaloTCA U3MEPEHHbIE 3Ha-
yenusa M1 n M2. Kog HC He dopmupyeTtcs.

KoHTp.dM = Be3 noacT.1. Tonkko dmkecupyetcs npesbiieHne (kog HC «# ») oTpyuartens-
HOW pa3HOCTVM Macc Haj BennyuHon HebamnaHca. B apxuB 3anucbiBaloTCst M3MeEpeHHble
3HaveHua M1 n M2.

KoHntp.dM = Be3 noact.2. Tonbko chmkcupyetcs (kog HC «# ») npeBbilleHne pasHOCTU
Macc no Moayrno Haj BenuuuHon HebanaHca. B apxuB 3anucbiBatoTcst U3MepeHHble 3Ha-
yYeHua M1 n M2.

KoHTp.dM = C nopcT.1 Mpu npeBbILLEHUM OTPULIATENBHOM Pa3HOCTM Macc Had BENUYUHOM
HebanaHca cukenpyeTtcs kog HC «# » 1 B apxvB 3anucbiBalOTCA U3MEPEHHBIE 3HAYEHNS
M1 n M2. Ecnn pasHocTb Macc HaxoauTcesi B AvanasoHe — HB<dM<O0, To apxmBHble 3Ha-
YeHUs1 3aMeHsTCA Ha cpeaHee 3HadveHe M1=M2=0,5-(M1+M2).

KoHTtp.dM = C nopcT.2. Ecnn pasHocTb Macc Haxoautcs B guanasoHe — Hb<dM<+HB,
TO apxuBHble 3HadeHns M1 u M2 3ameHalOTCA Ha cpefHee 3HadeHue
M1=M2=0,5-(M1+M2). B npotuBHom crniydae dumkcupyetca kog HC «# » 1 B apxus
3anncbiBaloTCs M3MepeHHble 3HadeHna M1 n M2.

MpumeyvaHne Koppekumm nogsepratoTcs TONbKO apXxuBHble 3HavyeHust M1 n M2. 3Haue-
HUst 06bemoB V1 1 V2 3aHocsTCs B apxuB 6e3 KOPPEKTUPOBKU.

3.5.8 Konmposib cemeeoz2o numaHus unu pabomocnocobHocmu BC

BbluncnuTenb No3BoMsSeT KOHTPOMPOBATL HanUyMe CeTeBOro NMUTaHUs Ha Pacxodo-
Mepax Ui MHAMBUAYanbHY0 paboTocnocoBHOCTb pacxofomMepoB «MuTepdroy», BKIO-
Yyasi KOHTPOJTb LIENTIOCTHOCTU JIMHUK CBSA3U. ICTOYHUKOM CUrHana KOHTPOSs SIBNSIHOTCS:

1. JononHuTenbHbIM UMNYnbCHbIN BxoAa (X10:1 ) cnegyeT nogate HanpskeHue ot 10
no 16 B ¢ ogHoro 13 6rnokoB NUTaHWUs pacxo4oMepoB. [JaHHbIA cnocob pekoMeHayeTcst
NPUMEHSTb B Criy4ae NoAko4eHns BroKOB MUTaHWUSA BbIYMCNNTENS U PACXOAOMEPOB K
pasHbiM ha3am nnm asTomaTam.

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

dnoy. [Mpn aTom BeIXOA pacxogomepa AoMmkeH 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 BbIOOpoMm na-
pameTpa «A4OM. UMMN. BXOO-Ucnonb3s.».

Mpy oTCyTCTBUM CETEBOrO NUTAHUS (BbIXOAE M3 CTPOSI pacxofoMepa unm obpbIBe NNHUM
€BA3un — Tonbko Ana MNutepdnoy) hopmmpyeTcs ko auarHoctupyemon cutyaumm HC «!» no
obbemMy 1 Macce o Tpybonposodam, s KOTOPbIX YCTAHOBIIEH PEXUM KOHTPOTIS.

[anbHenwun pacyeT mMacc, noTpebneHHoN 3HEPrnu 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 KOHTPOMNSI CETEBOIO NUTAHUS

HacTtponku
E & aorn. nmn.
ol =
39 CxeMa noakno4eHus OnuncaHune BXOO-Vc- | Kontp.BC
o nonb3.
m 2 HeT koHTpons nuTaHna Tloboe HET
pacxogomMepoB 3Ha4YeHune
KoHTponb nutanus yepes
X4 X5 [OOMONHUTENbHbIV BXOA,.
A 112|3lall 1]2|3]a/||{Mntoc Bl pacxogomepa
= (--1——2 Talalal2lalal noAknoyaTh Ha KOHTaKT
1 ey ——— / X19:1 (X5:3 ans 04.1M . | KoHntp.cetn | CeTb 0o6Ly
X10 PWR |[[1anT), MuHyc — Ha nio6on
] l 2‘ 2 ‘ A T2ls ‘ A CBOOOOHbIV KOHTAKT
X4,X5:B (nobon ceoboa-
Hon.umn. HbIA KOHTaKT «Fx—» X4, X5
Bxon ans 04.1M Jawnr).
X4 X5
A|1]|2|3|4|1]2|3]|4
To6oe
Bl1l2/3lall1]2|3]|4a]|| KoHTpone nuTaHus yepes 3HAYEHME
2 pasbem PWR Bbluncnu- KOOME ’ | CeTb o0OLWy
X10 PWR Tens P
«KoHTp.ceTn»
1[2[3]4][a]2]3]s
T, -
Unur=10...30V
1 Bbixop F2 Mutepdcpnoy
X4 X5 KoHTponb nutaHusi, pabo-
————————— ~! | ToCnocoGHOCTM pacxono-
Ajl1]2|3]4]1|2|3|4] | Mmepa 1 LENOCTHOCTN K-
3 |B! I |Hui cBsI3M Yyepes nmnyrnbe- Tlioboe WHaue.PC
1]2)3[4]1]2|3]4) 3HaYeHne
S —— = =" | Hble BXOAbl BbIYUCUTENS.
X10 PWR TOJIbKO ansa pacxono-
1‘2‘3‘4 1‘2‘3‘4 Mepos lMutepdno
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3.5.9 KoHumposib yacoeo2o o6bema

KoHTponupyeTca nsmepeHHoe 3HaveHne obbema no Kaxgomy us TpybonpoBodoB Ha
4acoeoM UHMepeasie, Ha NpeaMeT BbIXoda 3a ycTaHoBMNeHHble npegens! (Vmin n Vmax).
B 3aBncmMmocTu oT 3HayeHust napameTpa «KOHTp.V» (KOHTposb YacoBoro obbema) v Bbl-
BpaHHOro pexvma KOHTPOSs HanMuusi CETEBOrO NMUTaHNSA 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 Vdpakt=0 0<Vdakrt<Vmin Vdakr>Vmax
) 3HadveHue [Kog HC| 3nadvenune | Kog HC | 3HauyeHue | Kog HC
HeTt Vdpakr HeT Vdpakt HeT
Be3 noacr. Vdpakt «< » Vdpakt «>»
C noacr. 0 HeT Vmin «< » Vgor «>»
C nopcT. n koHTp.U " Vmin K< » Vpor «>»
CueT OTMEHeH ?) Vpakr «<» Vpakr «>»
R I'Ipw nponagaHun ceTeBoro NUTaHunA B apxmB 3anncbiBaeTCA 3Ha4eHne 4OroBopHoOro 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 SHEPTUM OCTaHABMUBAETCS, B apxvBe No 06beMy dukcupyeTcs kog HC «< »
Unn «> ». 3Ha4yeHne 4acoBoro oobema paBHO CbaKTVIHeCKOMy 3HA4YeHUo.

3.5.10 Konmposib omcymcmeusi mensioHocumers (nycmasi mpy6a)

Bbluncnurtens dukeupyeT akT OTCyTCTBMS TenroHocuTens B Tpybonposoae npu
yCrnoBUK, YTO pacxogomep BbldaeT nornyeckuin curqan «fycras Tpyba» mnu ncnonbay-
eTca pacxogomep MNutepdnoy B pexume TenemeTpus.

Jlornyeckuin curHan nogaeTcs Ha oauH n3 auckpeTHbIX Bxogos [B1...1B4. B HacTporikax
no TpybonpoBsoay criefyeT ycTaHoBuTb napameTp «KoHTp MNT=[a» 1 3agatb HOMep ONCKPET-
Horo Bxoaa: «Bxoa MT=x», rae x — Homep BxoAa. [1ononHUTENbHO B HACTPOMKaX AUCKPETHbIX
BXOI0B 3a4aeTCH TUN YPOBHS BXOAHOTO KaHana (HopMaribHO 3aMKkHYTbIv (H3) nnn HopmarnsHO
pa3omkHyThI (HP)) n Bpemsi noateepxaeHusi cpabateiBaHus (TNoaTs. ).

Mpu ncnonb3oBaHun pacxogomepos Nutepdrnoy B pexvme TenemeTpus QUCKPETHblE
BXOAbl HE 3aE€NCTBYIOTCH.

Mpu nosiBnenuu curHana «lycrasa Tpy6ay» AnvTenbHOCTbIO 6onee 2 MUHYT, Ha UHAW-
katope otobpaxaetcs kog HC «o» ¢ ykasaHuem Homepa TpybonpoBoga v HauvMHaet
HapaLMBaTbCA UTOrOBbIN CHETYMK ANUTENBHOCTU OTCYTCTBUSA TENNoHocuTens — TnT.

3.5.11 Kommposnb peeepca

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 unn 3; Koutp.R=EcTb.

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

Tabnuua 9
3HayeHus B apxuBe
KoHtp.R V2 V3 M2 M3 Kog HC
Het V2 V3 V2-p2 V3-p2 HeT
Be3 noacr. V2 V3 V2:-p2 V3-p2 «R»
C noacTaH. 0 V2 0 V2-p2 HeT
Cuet oTMm. V2 V3 - - - --- «R»
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Mpun «KoHTp. R=Be3 noacTaH.» KOHTPONMPYETCs TONbKO caM npoLecc pesepca. Pac-
YeT Macchbl U TEMMOBON 3HEPIVM BbIMOMHAETCS N0 (hakTUYECKMM 3Ha4YeHnsM pacxoga v
dukcupyetcs HC no pesepcy.

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

Mpn «KoHtp. R=C noacTaH.» peBepcHbIN NOTOK B 06paTHOM TpybonpoBoae ukcu-
pyeTcs B apxvBe no Tpybonposoay 3. To ecTb, Npu peBepce HapaliMBaloTCH UTOroBble
nokasanus no V3 n M3. HapawwmsaHnue V2 n M2 octaHaenuaeTcs. [py 3TOM KOHTPOIb
pasHocTu TemnepaTyp oTkntovaeTcsa. HC no peeepcy He cukeupyeTtcs.

Mpu «KoHTp. R=CyeT 0TMEHEeH.». PacyeT Macchbl 1 TennoBomn 3Heprum octTaHaBnmea-
eTcs, B apXuBbl 3aHOCATCA dakTuyeckne 3HayeHus obbemoB no V2 un V3, a Takke duk-
cupyetcs HC no pesepcy.

B 3aBMCMMOCTM OT PEXUMOB BbIXOOOB Pacxo4oMepoB BO3MOXHO 3 BapuaHTa KOH-
Tpons peeepca B TB7.

Tabnuua 10 BapuaHTbl nogknodeHns n HacTponkn TB7 ans yvyeta pesepca

BapuaHTbl KOHTPONS: Pexum Bbl- Mapa- HacTtpoiku no Tpy6am
peBepca xofna BC Ha MeTp Tp1 Tp2 Tp3
Tp2
| e L \”JF1 Tun BC| Onektp | Omektp | Onektp
- -
§ -;EEE'-:T;;-::; - v2 El\zlll'lyl'leH. Ko;CT:p. (lileTb 06Pu&|,:/ (lileTb 06Pu&|,:/ (lileTb 06Pu&|,:/
ol Fr £ I - HOMB. HOMB. HOMB.
3 : s umnynbeH. o o 0
%:.-—- —— xon
~ ,r,',,':"rﬁ“t":'_‘,:_‘_,_ %‘-" vl 1 Tun BC| 3nektp AnexTp anexTp
E| — -
= CERaT L s v MUMMYTbCH. KoHTp. |CeTb 06w/ | CeTb 06w/ HET
o R et | F2 - BC |WHame.PC |Wngue.PC
3 - NOrnYeckun
o N o, n Bxoa R 1.4
™ I!'I'?fﬁcll!""i 5—?””-“ Tun BC|Tenemetp. | TenemeTp.| 3nektp
- L R H L E L)
E > W F1(F2) - KoHTp.
© . R
s I_:;!'.:!;.I.”.!J.;.m - vZtenemerpus BC Muome.PC | MHane.PC HET
S| = ,rrn__ﬂ,‘ T
s ot Bxog R ---

3.6 Koppekuusa yacoB TennoBbIYUCAUTENS

BbluMcnuTens fonyckaeT KOPPEKLMIO TEKYLLLEro BpeMeHN 6e3 cHATUSA nnombbl npea-
cTaBuTens cHabxaloLlern opraHm3auumn.

[unanasoH koppekumn £15 MunH. PaspeLleHHbI nHTepBan Koppekumn Bpemexm ¢ 20 o
40 MVH TeKyLlero Yaca, 4ToObl B pe3ynbTaTte KOppPeKLMn YacoB He npoucxoauna cMeHa
TeKyLlero vaca.

[MopsaoK KoppeKLMn YacoB:

1. 3anpeTuTb JOCTYN K HACTPOEYHbLIM NapamMeTpam.

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

3. BoibpaTb MeH0 «HACTPOWMKW» 1 HaxaTb kHonky BBoa.

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

5. KnaBuwamm @ unm @ BblbpaTb nogpasgen HACTP. JATbI/BPEMEHW u HaxaTb
KHOMKy «BBOA».
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6. KnaBuwamu @ unn @ BblbpaTb nogpasgen BPEMA n HaxaTb kHonKy «BBoay.
7. Knasuwamn @ nin @) yctaHosuTL Tpebyemoe BpeMs 1 HaxaTb kHomnky Beoa.
8. [1nA BbIXOAa B rMaBHOE MeHI0 HaxaTb KHOMKY « MeHr» HeCKONbKo pas.

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

3.7 Pexum «TENEMETPUSA»

Pexum tenemetpum (TJIM) npeaHasHayeH ans nepegayvv U3MepuTerbHOW, AMarHo-
CTUYECKON U NAEHTUMKALMOHHON MHOpMaLMM Ha TennoBbluMcnnTens TB7 ncnonHe-
H1a M no umnynscHoMy BbIxogy pacxogomepos [utepdnoy.

Mepenaye nognexar crnegyowne napameTpsi:

— TeKyLM pacxog,

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

— napameTpbl HACTPONKN 1N MAEHTMUKaLMK: BEC nmnynsca, Y, MakcuMarnbHbIN pacxos
W KNnacc pacxogomepa, 3aBOACKOV HOMep, KanmbpoBOUHbIe KO3IMMULIMEHTBI, HOMEP BEPCUM 1
KOHTPOMbHas cymma BCTPOEHHOTO 10, pexuMbl YUCHOMMMYIbCHBIX BLIXOAOB.

[na paboTbl B pexumMe TenemeTpum OauH M3 YMCIIOUMMYNbCHBLIX BbIXOAOB PAaCXOA0-
mepoB Nutepdnoy npeasapuTenbHO AOMKEH BblTb HACTPOEH Ha PeXnM « TenemeTpusy.

MpumeyaHue B pexume TenemMmeTpun MoryT pa6OTaTb KaK BCE€ UMMYIbCHblEe BXOObl Bbl-
yucnutens, Tak n otaesribHble, COBMECTHO C UMMNYJTbCHbIM PEXMMOM No
Apyrmm KaHanam.

Pacxopnomep lMuTtepdnoy nogkntoyaeTcst ctaHAapTHbLIM 06pa3oM Mo YMcnovMMnysbC-
HOMY BbIXoAy. B HacTponkax BbluMCNMTENST CriedyeT YCTaHOBWUTb TWM BOAOCYETYMKA —
«Tun BC=TenemeTtpus».

MNpumeyaHne Tok NOTPebNeHUs TENMOBLIYUCTIUTENS B PEXMME TENEMETPUM BbILLE, YEM
npu paGoTe B MMMYIbCHOM PEXUME, NMO3TOMY NpUMeHsTb TB7 B JaHHOM
peXuMe PEKOMEHOYETCS C BHELLUHUM GIOKOM NUTaHWS.

MpumeyaHunsa [MNpu ncnonb3oBaHUK pexnMa TenemeTpumn psg HaCTPOeYHbIX NapameT-
pOB MOTYT MPVMHUMATL Mtobble 3HaYeHNs, Tak Kak He MCNOMb3YTCsA B NpoLecce pa-
60TbI. B yacTHoCTM:

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

2. MNpumeHeHne AnCKpeTHOro BxoAa Ans KOHTponsa pesepca. aHHbI napameTp mc-
nonb3yeTcs TONbKO B KOHpurypauum C=4, KT3=1. NameHeHne HanpasneHnsi no-
TOKa TennoHocuTens nepefaeTcs nNo 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 [uazHocmuka cocmosiHusi pacxodomepa lMumepdpnoy

KoHTponb napameTpoB, nepegaBaeMblX pacxo4OMepOM Mo TenemMeTpun JOCTYMEH B
meHio CEPBUC/TENNEMETPUA. MocnegoBaTtenbHOCTbL A4ENCTBUA MO MPOCMOTPY napa-

METPOB PacXo4OMepoB npvBefeHa Ha puc. 3.11.

02.02.19 11:58:00
APXWBbI

PB I
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/uMn
F1:2 F2: 10
G:1.5 M3/u4
V+:100.03 M3

@ 'Vrpéﬁ(.):.%.;33u > MNapameTpel MuTepdnoy
Tpa6.ow.: Oy 1 pe3ynbTaTbl U3MEepPEHNN

@ AC: E2
A: 2.000
B: 0.120

nB.: 3.15
KC: 4E37 7~

Puc. 3.11 — Mopsgok npocmMoTpa COCTOSIHWUSA pacxogomepa

OnarHoctuyeckue coobuieHns ot pacxoaomMmepa nepenarTca B CMCTEME KOOMPOBKK

NAMUR. MNepeyeHb anarHoctuyeckux coobLieHun npueeaeH B Tabnuue 11.
Tabnuua 11.

Kogpbl ownbok Mutepdnoy Ha nHamnkatope TB7

EOQ 3arpsisHeHne anekTpoaoB

E2 MycTtas Tpyba

F3 HeucnpaBHOCTb annapartypbl
E4 Maruur

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 CepBucHble hyHKLMUHU

MeHio « CEPBUC» npegHasHayeHo ons:
npocMoTpa nHgopmaumm o npubope (Ceperuc—MHgopmaums o npubope);

KOHTPONSA 3HaYeHWs1 BXOAHbIX curHanos (Cepeuc—Hanagka);

nepesofa BblYMcnuTens B pexum nosepkun (Cepsuc—Tlosepka);
nepekntoveHnst aktneHon B[ (Cepuc—AkTmBHas b[);

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

npocMoTpa cocTosHuA pacxogomepa MNutepdnoy (Cepsuc—TenemeTpus).

HacTpOWKN KOMMYHUKaLUmoHHbIX nopToB Com1 u Com2 (Cepsrnc—KoMmmyHukauum);

cbpoca cogepxMmoro apxvea 1 utoroebix napameTpos (Cepsuc-Copoc apxmsa);

NpoCcMOTpa CTaTUCTMKKM MO aHepronoTpebneHuto (Ceparc—HepronotpebneHue);

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

yaepxuBas He meHee 8 ¢ knasuwy MEHIO.
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3.8.1 UHpopmauyusi o npubope
Mpwn BXxoAe B AaHHbIN NYHKT Ha 3KpaHe oTobpakatoTca cBeaeHus o npubope.
Mopenb BbIYUCNTENS mmp TB7-04.1M

AnnapaTHasa BepCcUs mmp AB 5.0 nB 2.00 4= [TpOrpamMmMHas Bepcus
3aBoackoli Hovep ==»| N 18001234 KCK=EBO03 |4 KOHTpO/SbHasa cyMMa KanMbpoBok
KoHTponbHasa cymma MO ==p| KCMO=8DC2, KCH=7478 |e=m KOHTPO/NbHas CyMMa HacTpoek

Puc. 3.12 — Nndopmauuns o npubope
3.8.2 KommyHukayuu
Moppasgen npegHasHaveH Ana HacTponku Com-nopToB.
CkopocTb 06MeHa BbibnpaeTcsa B guanasoHe 1200...115200 6uT/c.
HoctynHel npotokonkl: Modbus RTU, Modbus ASII, PPP.

|| Mpumeyvanme [Mopt Com1 cootBeTCcTBYET MHTEpPdency RS232, Com2 — Ethernet/RS485. ||
. LR T=db®m
o

HANIALKA 19200

SHEPIrONOTPEBJIEHUE 38400
CkopocThb: 9600 —a_y >Modbus RTU
NMpotokon: Modbus RTU gll;)gbus ASCII

&

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

®

®

Puc. 3.13 — HacTtpoiika Com-nopTtoB

Mpumeyanue [Mpu paboTe no nHTepdericy Ethernet HacTporikn Com2 gomkHb! ObITb:
CkopocTtb — 115200; MNpoTokon — Modbus RTU.

3.8.3 Hanadka

B naHHOM NyHKTE OT06pa)Ka}0TC$| 3Ha4YeHUs1 BXOAHbIX CUrHANoB No KaXKAoMy N3 KaHaroB.
Homep KaHiJ'Ia 3H'a‘48HMe napameTtpa

. _»{ 11=12,0mA _ (1904)
X |1s=10,0ma  (1203) || o0 aun
R1=129,230 Om (1234)

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

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

Puc. 3.14 — 3HayeHuns BXoHbIX CUrHanos

|| Mpumeyanne 3HayeHne YacToTbl F8 cooTBETCTBYET [OM. MUMMYNBLCHOMY BXOAY. ||

3.8.4 [uckpemHbie 8x00bl

B naHHoOMm MYHKTE OT06pa>Ka}OTCF| 3Ha4YeHuA BXOOHbIX CUrHArNoB Ha OUCKPETHbIX BXoOaxX.
Homep anckpeTHoro Bxoaa
L
AB1 AB2 AB3 [AB4
1 0 0 0

A

b B
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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3.8.5 [loesepka
[nsa nepesoga Belumncnutens B pexxum MOBEPKA Heobxoammo:

e paspeLunTb JOCTYM K HACTPOEYHBLIM NapamMeTpam, Haxas KpaTKOBPEMEHHO Ha
KHOMNKyY AocTyna (cMm. puc. 2.2);

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

e KnaBuLIaAMM @ unm @ noaTBEpPANTb HEOBX0AMMOCTb BXoAa B pexum [NoBepka
«Bkn» 1 HaxaTb knasuwy BBOL. [ins oTkasa BbibpaTh «Bbikny».

Axtue.BA: 641 Axtue.BA: 61
Tun 6aTtapen: C Tun 6aTtapen: C

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

@)
% MoaresepxaeHue '

Bosspat 6e3 @ @ pexumMa nosepku BBOJII dukcaums

U3MeHunsa NU3MeHun

Puc. 3.16 — BkntoueHne pexrma noBepku
Mocne BKMOYEHNS pexxuma NoBEPKU:
— B BblMUCIIUTENb 3arpyxaeTcsi noBepoyHasi 6asa AaHHbIX;
— ycTaHasnueaetcs Bpems xx:58:00.
@DaKT HaxoXOEeHUs BbIYMCIUTENS B pPEXMME MOBEPKU MOATBEPXKAAETCS MUraroLLMm
cvmBonom «IM» B npaBom BepxHEM yriy aKkpaHa.
OE T D ()

CEPBUC
HACTPOWUKMHU

Puc. 3.17 — lHankauust pexxuma noBepKu
Mo OKOHYaHWMM NOBEPKU BblYMCIMTENSA HEOOXOAMMO OTKIOUMTL AaHHbIA pexum. MMo-
cnefoBaTenbHOCTb AEVWCTBUIN @aHANOrMYHa BKITHOYEHUIO MOBEPKM.
Mpwu BbIXOAE M3 NOBEPKM codepxunmoe Tekyllen B[] BocctaHaBnmBaeTcs.

BHUMAHMUE! TlNocne okoHYaHWsi MOBEPKM HEOOXOOAUMO YCTaHOBUTL AaTy M BPeEMs U
coenate 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 UKCUPYETCSI B apXmMBe CODOLITUIA.
3.8.6 CmeHa akmueHoUu B[]
[Nogpasgen npegHasHavYeH aAng cMeHbl aktmsHon B,

2HESEOHOTPEBJ1EHVIE BBEAHE NMAPOJIb 2HESEOI10TPEEJ1EHME
BPOC APXUBA 111 BPOC APXUBA
AxktuB. Bl: A1 el |AkTus. BA: A2

Tun 6aTtapen: AA 4 nsmennn | Tun 6atapen: AA

»
bA1 f Bbi6op I'Iepv)veKmoqume" BA nePEKﬂDHeHME"E,ﬂ
Bosspart 6e3 aKTUBHON B/ Baog, C naponem 8 C poctynom
‘ BOA) ®ukcaums

U3MeHus
U3MeHnn

Puc. 3.18 — CmeHa aktueHon B

MpumeyvaHne KameHeHne Tekywen B ¢ knasmaTypbl BO3MOXHO MpW YCIOBUSX:
1. Ucnonb3oanve B2 paspelwweHo (YIMPABNEHUE B2-Ucnonb3oBa-
Hue BO2-Aa).
2. 3apaH criocob nepekntodeHust B «BpyuHyto».
3. Paspeluera cmeHa B[] ¢ knasuatypel (C naponem unm C AocTynom).
4. CxeMbl n3aviepenuii Bo Bcex TB (TB1...TB3) B[12 He paBHbI Hy"to.
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Mpumeyvanue [Maponb no ymonuanuo 11111.
YTepsi napons NnpMBeAeT K HEBO3MOXHOCTW €ro BOCCTaHOBNEHNS 6e3 06-
paLLeHns K NponsBoguTento.

MHdopmauums o pakte cmeHbl Bl doukeupyetcs B apxvse nsmeHenust 6.

3.8.7 OJHepzonompebrneHue

Moapasgen npefHasHayeH Anst BbIBOAA CMPaBOYHOM MHGOPMAaLUM O BpeMEHW pa-
6OTbl BbIMUCTIMTENS B PEXUMaX, BNUSIIOLLMX 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 BblumcnmTens

4 T[loaroToBKa K akKcnnyartauuu

4.1 PacnakoBka

Mocne pacnakosku TB7 nomeLLatoT B Cyxoe oTarnnMeBaeMoe noMelleHne Ha 24 yaca.
4.2 MecTO YCTaHOBKM U KpenseHue

Mpu BbIGOPE MecTa yCTaHOBKM criefyeT yuuTbiBaTb, YTO AONyCTUMbIMKU 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 ammmaka, CepHUCTbIX U APYrMX ra3oB, Bbi3bliBalOLLUX KOPPO-
3u110, a Takke HeJoNyCTUMa KOHAEeHcauus Bnaru.

MecTo ycTaHOBKM HEe JOMKHO pacnonaratbcsl BONM3un cunoBbIxX kabenen, aneKkTpoLum-
TOB, CBApOYHbIX annapaToB 1 T.M., UHaye TB7 cneayeT 3aWmnTUTL 3a3eMIeHHbIM MeTan-
nmMyeckum Kkopobom.

KpenneHne ocHoBaHWs Koprnyca Npou3BOOUTCS BMHTaMM B 4-X TOYKax COrMacHo
puc. 4.1 (Mpu CHATON KPbILLKE MOHTaXXHOTo 0T1%%Ka) unu Ha DIN-peiiky.

iy i

(0]

\ 4

|
|
a

100

© []®©

®
L
0

Pwuc. 4.1 — Cxema kpennexus kopnyca TB7
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4.3 MopkniovyeHne BHELWHUX Lenen
4.3.1 O6bwue mpeboeaHus

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

HOuameTp kabensi, nponyckaemoro 4epe3 kabenbHble BBOAbI, BbibMpaeTcs oT 4 0o
8 Mm. CeueHune NpoBOAHUKOB, NOOKIIOHYAEMbIX K pazbemam, OOMKHO 6biTh 0,12—0,5 MM2.

Ecnun B pagunyce go 10 metpoB oT TB7 1 nepBMYHbIX 4ATYNMKOB OTCYTCTBYHOT CUIOBLIE
NPOBOAHWKN C UHAYKTMBHOWM Harpyskon 6onee 1 A (TpaHcdopMaTopbl, CBapo4HbIe anna-
paTbl, ABMraTenu) n NpoYmne NCTOYHMKN NEKTPOMAarHUTHbIX MOMEX, TO NMMHNW CBA3M C AaT-
Ynkamy LonyckaeTcs NpoknaabiBaTe HESKPAHUPOBAHHLIMU Kabensamu.

Mpy Hannunn BbilIENEPEYNCIEHHbBIX UCTOYHUKOB 3M1EKTPOMArHUTHBLIX NMOMEX NIMHUM
CBSI31 C AaTYMKaMn PEKOMEHAYeTCs BbINMONHATL 3KpaHMPOBaHHbIMK Kabensamu nnbo npo-
knagelBaTb B MeTannuyecknx Tpybax unu metannopykasax. [1pn aTom Ans npoknagku
CUrHarnbHbIX MMHUIA MOXHO NPUMEHUTb 06LLMI Kabenb.

OkpaHbl kabenen AomKHbl OblTb ANEKTPUYECKN COeQUHEHbI Mexay cobow (TOnbKo B
ofHoOM To4yke) n obwum npoBogoM npubopa. Ona 3Tow Lenu Ucnonb30BaTb KOHTAKThbI
1B..4B pasbemoB X4 vnu X5. Ons tennosbiumcnutens TB7-04.1 JlaiT akpaHbl kabenen
noakntoyaTtb K koHTaktam 1 unu 4 pasbemoB X4 unun X5.

Mpumep nogknoyeHns npueeaeH Ha puc. 4.2.

3anpeLlaeTcs NpUcoeavHEHNE 3KPaHOB K MHObIM MOCTOPOHHMM LIEMsiM, BKIOYast 3a3emrie-
HUs1 1 3aHyneHusi. CneayeT NPUMeHsITbL kabenu, MeroLLme U3oNALMIO NOBEepPX 3KpaHa.

200y —T" Pacxogomep 1 [ e uens] TB7
«—  Brok S0 +12v || F1+ [ + ‘.I O| 1A | Bx1
= @ nvmanws v || F1- o "" O| 1B | 06w X4
== Y
—TN Pacxonomep 2 ’
~220V A
«—  Brok J—10 [ +12v || Fi+ [ f ‘I O| 2A | Bx2 X5
1]
e @ nurarma v || F1-[© "V.' O| 28 | 06w
~200v " Pacxogomep 3 .
—L  Brok b —psrav][ Fi+ [ OF—= O| 3A | Bx3
1
@I‘IMTaHMﬂ 12V F1- | " 2 O| 3B | 06w
- T 4A | Bx4
O| 4B | O6w

HE NMOAKITIOYATD ! X

Puc. 4.2 Tpumep noaknioYeHNs UMNYNbCHBIX IMHWUIN CBA3N
MMnynbcHble aTynku NOAKMYaTCSA 2-X XUIbHbIM kabenem anuHon o 500 m.

K vmnynscHomy Bxogy TB7 MOryT nogknoydaTsCs YCTPOMCTBA C MUTAHMEM MX BbIXoda OT
TennoBblYMCcINTENs (MAacCYBHBIN TWM) UM OT COBCTBEHHOIO MCTOYHMKA (aKTUBHBIV TVN).

BHelwHne ycTpoicTBa (Mogem, KoMMbioTep), nogknoyaemble no nHtepdericy RS232,
AOMMKHbI UMETb 3aLUUTY OT UMMYMbCHBLIX NEPEeHanpPsKeHNn U NoMeX (rpo303aLLmTy) ¢ Noa-
COeANHEHVEM K JIMHWK 3aLLUMTHOro 3a3eMreHus.

3awuTHoe 3a3emneHne TB7 oT nopakeHns 3NeKTPUYEeCcKMM TOKOM He TpebyeTcs.
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4.3.2 [lodknro4eHue mepmornpeobpasoeamesieli conpomuesieHus:

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

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

1 2

2 BblBOAA _Q_

to t°
a) MopgknioveHne TC no 4-NpoBOAHON CxeMe ©0) MopkntoyeHne 2-x npoBoAHbIX TC

Puc. 4.3 - BapuaHnTtbl nogkntodeHns TC

,D,OI'IyCKaeTCFI nogkntoyeHme ogHoro TC Ha HECKOSbKO KaHarnoB n3mepeHua Temnepa-
Typbl TENNOBbLIMUCUTENA.

MNpumeyanne Cxema nofknoyeHnst Ha puc.4.3.6 oTHocuTcs Tornbko K TC ¢ Hepasbem-
HbIM OBYXMPOBOAHLIM KaGenem.

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

4.3.3  [lodknroyeHue yrbmpa3eyKoebix pacxodomMepos

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

X4

— 1.2 3 4] A
@ BbIx 2AL B

o6, J

X10

:
@ Bbix

06w

Puc. 4.4 Mpumep nogkntoyeHnst Y3 cHeTUNKOB C MMTAHWEM OT TEMMOBLIYUCIIUTENS

Mpumeyvanune [py NOOKHOYEHNM YNBTPA3BYKOBbLIX PACXOOOMEPOB K BbIYMCIUTENIO C aB-
TOHOMHbIM NUTaHMEM UCMOSIb30BaATb 6aTape|o nutanma Tuna D !
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4.3.4 [lodknroveHue dam4yukoe OaesieHusi

HaTtunkn gaenexus (O0) nogknovaeTcsa 2-X XunbHbiM kabenem anvHon go 500 m.

Mopava nutanus 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 TENNOBbIYNCIMTENSA NPU YCTaHOBMEHHbIX Axamnepax JMP1 wwunm
JMP2 nnun HenocpeacTBEHHO Ha KOHTaKTbl A npu cHATLIX Axkamnepax JMP1 n/wnu JMP2.
[daHHoe pelueHVe NO3BONSET NUCMOMNb30BaTh pa3nuMyHblie BapuaHTbl noaknodeHusa /1.

JMP1 JMP2*

] L]
0 [ X
X6 +U1 +U2 X7
12341234A
1121314 112/3 /4| g
olojojojejejo|@
SWRZZSEIE88
& ddaa
|0
dHAE

Puc. 4.5 — OpraHusauus nuTaHusa AaTynkoB AaBreHNs

CHATE ————— ar s JKP1 JKPE
AamMnepkl iG KT YCTrAHDMH Y ——e o oo
) A ARAMNE Ik
Iu' E FIEE] B ’ _.' a
| PR J—
i B|4
Yrlzlz]a | L

2206, f}l 14 *5le
i A1 + +\_P1 +
4 | l:r - =Z2UE

"

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

CHATE
Oxamnepil

~223E=::| ENZ AL :'I' |

BapwuaHT 3. PasgensHoe nutanne TB7 n O

BapwuaHrT 4. MNMoagkntouenne A1 k
TB7-04.1M Jlant

Puc. 4.6 — Mpumepbl NOaKNIOYEHNsT 4aTYMKOB AaBneHus kK TB7

Mpumeyanue [Mpu HanWyMKM BCTpoeHHoro agantepa uHTepdoerica RS485/Ethernet nuta-
HWe JaTYMKOB AABMEHWs BbIMONHAETCS OT cobcTBeHHOro B,
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4.4 BBopa HacTpOeYHbIX NapamMeTpoB

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

HacTtporka TennoBbliMMCnMTENS BbIMOMHAETCS nomoLlbio nporpammbl «TB7 KoHdu-

rypaTop». [MoSHyt0 HACTPOWKY U U3MEHEHWE HEKOTOPLIX NapamMeTPOB MOXHO BbIMOJ-
HUTb BPYYHYIO Yepes3 CUCTEMY MEHIO B COOTBETCTBUM C M. 3.1.2.

BHUAMAHME! 3HayeHus HaCTpoeYHbIX NapameTpoB pekoMeHOyeTCs cornacosatb C Ter-
nocHabxaroLLen opraHMsaumen, npeasapuTensHO 0hopMmB B BUAE Tabnmuibl.

CdpopmupoBaTh Tabnuuy € HAcTPOEYHBIMM NapaMeTpami MOXHO B MporpaMme
«TB7 KoHdpurypaTop» 6e3 noaknoueHus K BeluuciuTento. [ns aToro HeoGxoamnmo:

1. BBecTu B nporpammMe HeoGX04MMbIE HACTPOEYHbIE NapameTpsbl. )
A (==

o cas Sar o s oma G
IFi hamhanpany

le-
'
Vg
- =

aas =8 K (IR ERIY |

[ |

=L e

| [

2. CoxpaHuTb HacTponkuK B chanin AN nocrnenyoLwen 3anncu B BbIMUCIUTENb, a Takke
cchopmMupoBaTb OTHET O HACTPOWKAX.

B e @ ooy | |
+a s =g wrog LEENE

- 4t m

F o a a

: 1K "ot Sk | keeconae v mea

H [1.=] ol

D ame . om o R | *m I .-.-m--'m--'.l.'. TR

L L Y -1 --lr.-.-ll-.-l-ll"- e = =" omd ||

1
L iTER
1 ""

1 1 LS C

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 BbIMOSIHUTL onepawunio
CBPOC APXUBA (cwm. n. 3.2).
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4.5 Anpobauusa cpyHKLMOHUPOBaAHUS

Mocne MoHTaxa v BBOAa 6a3bl AaHHbLIX HAA0 ybeanTbCs B HOpManbHOM (YHKLMOHU-
poBaHuM y3na yyeTa. [ins aToro cneayeT nocnefoBaTesisHO BbIBECTU HA UHAMKATOP 3Ha-
YeHUst TemnepaTyp U 06beMHbIX PacxoAoB. Mpu COMHEHUSX B peanbHOCTU UX 3HaYEeHWiA
nocrefoBaTeNbHO NPOBEPSIIOT: MOHTAX Lieneil, HacTpoeYHble napaMeTpbl Ha COOTBET-
CTBME NacnopTy AaTYMKOB U AaTYMKOB HA COOTBETCTBUE X NacnopTy. [pu Hanu4uMmn kogos
HC, cneayeT ycTpaHWTb BbI3BaBLLYIO UX NPUYMHY, PYKOBOACTBYSICH MYHKTOM 5.2.

5 O6cnyxuBaHue npu aKcnnyatauuu

5.1 Mopsapok akcnnyaTtauuu

B npouecce akcnnyatauuu B3aMmogenctane nonb3opatensd ¢ TB7 B OCHOBHOM CBO-
OUTCS K CYATBIBAHUIO TEKYLLMX M apXMBHBIX NMOKa3aHW U BHELLHEMY OCMOTRY.

Mpun HeobxoaMMOCTH Takke NPOM3BOASAT:
® CMeHy CXeMbl U3MepeHuid (Hanprmep, 3MMHEN Ha NETHIO U Ha0BOoPOT) — NP Hanu-
Ynm 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 MIT nepvoAMYHOCTLIO OOAUH pa3 B 4 roga npo-
BOASIT NMOBEPKY.
Mpu cHATWMM C aKkcnnyaTauumM Ha NoBepKy HeoBXoAMMO 3adMKCUPOBaTbL apXMBHbIE MO-
KasaHus, NOCKONbKy B pe3dynbTarte NoBEPKM oHU ByayT cTepThl M3 namsatu TB7.
OtnpaBka TB7 Ha noBepky gonyckaeTcs 6€3 MOHTaXXHOro oTceka (HUXHEN YacTu Bbl-
yucnuTens).

5.2 YcTpaHeHuMe HewTaTHbIX CUTYaLui

TB7 umeeT cucteMy gmarHocTukn. [lnarHoCcTuke noasepraroTcs:

e napameTpbl cucTeM TennocHabxeHus TB1...TB3;

e annapartHas YyacTb TEenmoBbIYUCIMTENS;

e HanMumMe HanpsPKeHWs1 BO BHELLHEW anekTpoceTn, nutatowen BC.

[Ons yctpaHennss HC B cuctemax TB1...TB3 npoBogaT mMeponpusTusi no npoBepke u
yCTpaHeHMI0 BO3MOXHbIX NpuUYvH. B nepByto ouepeab cnegyeT npoBepuTh:

e HapexHoCcTb KOHTaKTOB Ha CTOpoHe AaTtuuka u TB7;

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

e CooTBeTCTBME NOMNAPHOCTU CUrHana.

B cnyyae nosiBneHust annapaTtHbIX HeucnpaBHOCTEN NpMBop criedyeT OTNpaBuTb Ha
3aBO[-U3rOTOBUTENb UM B CEPBUCHBIN LIEHTP.

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

MepeyeHb annapaTHbIX HENCNPaBHOCTEMN:

— ALM1, ALUN2 — HeucnpaBHocTb AL,

— EEPROM, EEPROMwW — HencnpaBHOCTb NamaTy;

— MnT. faTYMKOB — HU3KOE HanNpsHXKeHMe Ha KOHTakTax 2...4 knemMmHuka X10%;
— RTC — HeucnpaBHOCTL 4YacoBOro KBapLa;

— CLK — HeuncnpaBHOCTb BbICOKOYACTOTHOIO KBapLa.

* KnemmHuk X10 ncnonesyetca TOJIbKO ansa nutaHus Y3 gatymkoB pacxoga (CMm. .
MoaknioyeHne ynbTPa3BYKOBbIX pPacxogomepoB). B ocTanbHbIX criydasix KNeMMHUK
AOIMKeH ocTaBaTbCA CBOBOAHbLIM.
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PekomMeHaaumm no yctpaHeHuio HC npuseneHsl B Tabnuue 12.

Tabnuua 12
HC Cnocob ycTpaHeHus
[MpoBepuThb:
— CooTBeTCcTBME AaHHbIX Nacnopta TC 1 3Ha4YeHUs1 HAaCTPOWKM.
Temnepatypa |— LlenoctHocTs yyBcTBUTENBLHOTO 3nemeHTa. Conpotuenexne TC
BHE AMana3soHa u3-|npu Temnepatype 6nuskon 20 “C gormkHo 6biTh B Npegenax 107-
MepeHMit 109 Om ansa 1001 n Pt100 n 535-545 Om ans 5001 1 Pt500.

— [MpaBunbHocTb nopakniodeHns TC K TennoBblMUCAUTENIO
(puc. 4.3), obpallas BHUMaHWe Ha HoMepa kKoHTakToB B TC u TBY.

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

peH|/||Z — Hanuune BbIXOQHOMO TOKa OT AaTymka.

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

BOK — Hanwnune curHana ot BC.

OTCyTCTBYIOT | Mpogeputs Hanuume kopos HC no ykasaHHbIM napavetpa. Mpu

nokasaHna V, M W|\anuuum konos yeTpaHnTh NPUUMHB! X BOSHUKHOBEHNS
Q B apxuBe

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

SHeprus - OTPUUA-5atypa Boabl B 06paTHOM TPYGONPOBOAE HUXKE, YeM B NOAAIOLLEM.
TenbHa

MposepuTs:
— KoppeKTHOCTb HacTponkK cnocoba KOHTPONsi MUTaHUS pacxodo-

MepepbiBbl  B|MEPOB.

anekTporutaHum | — MOAKIKOYEHO N KOHTPOSIbHOE HanpshkeHue ¢ 6ioka NuTaHus
BC (kog HC B ap-|pacxofomepa.
xvBe «!») Cnocob KOHTPOINs CETEBOro NMUTaHUs PacxogoMepoB

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

6 TpaHcnopTupoBaHMe U XpaHeHUe

TpaHcnopTupoBaHve TB7 cnepyeT npov3BOAUTb TONbKO B YMaKOBKE aBTOMOOWMb-
HbIM, XEeNe3HO40POXHBLIM, aBUALMOHHBLIM, PEYHLIM 1 MOPCKUM TpaHCNopToM ¢ obecneve-
HMEM 3aLLunThbl OT JA0XASA U cHera. [pu TpaHCNopTUPOBaHWMU OOMKHbI cOBnoaaThes: TeM-
nepatypa okpyxatowiero Bosgyxa ot muHyc 10 go 50 °C; oTHocuTenbHasa BraXxHOCTb A0
95 % 6e3 KoHAeHcauun Bnaru.

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

XpaHeHuve cneayeT BbINONHATL Ha cTennaxax. Cknaguposanve TB7 gpyr Ha gpyra
He ponyckaeTcd. PaccTtosiHne OO OTOMMTENbHbLIX YCTPOWCTB AOMKHO ObiTb HE MeHee
0,5 m. Bo3ayx He gornxkeH copepxartb MNblnn, NapoB KUCIOT U LLENoYyu, a Takke rasos, Bbl-
3bIBalOLLMX KOopposuto. [Mpn xpaHeHuun He TpebyeTca KoHcepBaLun 1 06CnyXMBaHus.
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MpunoxeHne A — Cuctema AMarHOCTUKM

OuarHoctupyemble cutyaumum B cuctemax TB1...TB3

TB7 otobpaxaeT Ha nHaukaTope u coxpaHsieT B apxuse ko HC nsmepsiemoin Benu-
YnHbl. B Tabnuue A1 n A2 npvBegeHsbl COOTBETCTBUE MPUYNH BO3HUKHOBEHMS 1 kopoB HC.

Tabnuua A1 — PacnosHaBaHne HC no ee kogy B TEKYLUMX MOKA3aHUSAX

BenuuuHa MpuynHa MNMoka3saHus Kon
t<0°C - <
Temnepatypa t1+3 n tx 1> +180°C — >
Temnepatypa tHB t<-50°C —— =
paTyp t>+130°C ——- >
IBX < 3,2 MA - <
Nasnenve P1-P3 I5x > 24 WA — >
Pacxon Go1 — Go3 F > 2I'y npu «Tun BC» = MexaHuu. CooTBeTcTBYHOLEE 2y >
Pacxon Go1 — Go3 He nopkntoyeH KOHTPoIb ceTu PakTn4eckoe 3HavyeHue !
Pacxog Go1 — Go3 OTcyTCTBME TENIOHOCUTENS dakTn4eckoe 3HaueHue [
Pacxopn Go2 Pesepc PakTnyeckoe 3Ha4yeHne R
Tabnuua A2 — PacnosHaBaHue HC no ee kogy B 4acoBbIX apXUBHbIX NMOKAa3aHMAX
BenunyuHa MpuynHa HacTpowku lMoka3aHus Kon
Temnepartypa t1, t2 t<0 E . CyeT OTMeH. -
nt3 munm e CuyeT ¢ nofc. toor
Temnepatypa tx t>180°C — txgor <
t<-50 unm
Temnepatypa tHB ann t >130°C - - S
[aeneHve IBx < 3,2 MA
P1-P3 W lex > 24 MA - PRor
Bes noacr, Vepakt
CyeT oTMeHeH
Vdpakt > Vmax >
C nopact., Vaor
C nogct. n koHTp.U
> Bes nopacr,
0 < VpakT < Vmin g CyeT OTMEHEH Vipaxr
O6bem z C nogct Vmin <
V1,Viuv3 VpakT =0 x C nogcT. 1 koHTp.U 0
OTcyTcTBUE KoHTp.V # C noacT. n L
ceTeBOro NUTaHuA koHTp.U .
Mnu oTcyTCcTBME KoHTp.V = C nogcT. n Voor ’
cBasu no TIIM koHTp.U A
KoHTponb nycton |KoHTp. _
Tpy6bi nT KonTp.MT=Aa ®daKTny. 3Ha4eHne | o
O6bem V2 PeBepcHbIi noTok KowTp. Konp.R#Her ®dakTny. 3HayeHne | R
R KoHTp.R#C noAcrt.
= Bes noact.1 n
Macca dM npu dM dM <-HB 2 C noacrt.1 GakTny. snavenme | #
= M1-M2 dM< — HB nnn £ Bes noact.2 n '
dM > HB S C noacr.2
Tennosas a Bes noacr. daKTU4. 3Ha4YeHue
=
aHeprus Q12* Q12<0 z (¢ C noacr. 0 <
x CyeT OTMeHeH -——=

* KoHTporb npoBoauTcs Ans Kakaoro criaraemoro copMysbsl Q12 U nprcBanBaeTcs
cnaraemomy 0 (Hyfb) B Criyyae ero oTpuuaTesibHOro 3Ha4YeHus.
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NMpunoxeHne b — PacnonoxeHne pa3bLeMoOB U CXeMbl

noaAKNKYeHUsa AaTYUKOB

MpumevaHue Cnocobbl KOHTPOJ1A CeTeBOoro NMTaHnAa pacxoaomMepoB, CXeMbl NOOKIHYe-

OHO onucaHbl B pasaene 3.5.8.

HWS N HACTPOWKa BbIMUCAUTENS NOAPO
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MpunoxeHune B — NoaknwyeHne BHEWHUX YCTPOUCTB

TET Avmepdiein R52352

a 6 CHMHa FOFTET
i : , Fed Z
Hunea (IR |@m ¥} IEE )
— L. A= &
b 1 GhD 5

1 NoaknioyeHne TB7 kK koMmnbloTepy no nHrepdency RS232C
Friae e OEF Peae ki OEIC

Y R3ZE2C
L

2 NopgknioveHue TB7 Kk Mogemy no uHtepdency RS232
ProzeTea DBEF Bunka DBEM

Mpumeyanusa 1. [ins HopmarnsHol paboTel nHTepderica RS232 HanpspkeHve Mexay KOH-
Taktamu RTS 1 GND pormkHo 6biTh B npegenax +5,5...12B.
2. MakcumanbsHas ckopocTb 0OMeHa no uHtepgercy RS232 9600 k6uTti/c.
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MpunoxeHune I' — YUteHune apxmBoB Ha SD-kapTy

Mpumeyanue [Npy aBTOHOMHOM NUTaHWUK BblUCIIUTENS oT 6aTapen AA pabota SD-
KapTbl HE MOAAEPXVBAETCS.

Mpu yctaHoBke SD-kapTbl B BbIMUCNUTENL CYHMTLIBAKOTCS BCE BUObI apXUBOB U
HaCTPOWKN BblYUCNIUTENS. YCTAHOBKM AMana3oHa AaT apxuBoB He TpebyeTcs.

MonHoe Bpems cunTbiBaHWs apxmBoB He Gonee 30 c.

Mpun 3anucuK co3gaeTtcs nanka ¢ Ha3BaHMEM AaTbl CYUTbIBAHUSA MO YacaM BbIYMC-
nutens. IMNopT AaHHbIX € KapTbl B 6a3y AaHHbIX MO « ApxvBaTOp» BbINOMHAETCS B MEHIO
«OenctBusa-UmnopT AaHHbIX-TB7 13 HakonuTtens...».

YUTteHne apxuBoB Ha SD-kapTy BbINOMHAETCS B CrieytoLLeln NocneaoBaTenNbHOCTH:
O6Hapy>xeHa SD kapra

1. YcraHoBuTb SD-kapTy B BbluucnuTens. Ha nHamkaTope no-
. - BBoa: ckauaTb pain
ABMTCA coobLueHve: I Mooa: ckahare @

O6Hapy>xeHa SD kapra

2. Haxartb knasuwy «Beogy. - Beoa: ckauaTs daiin
- MeHi0: oTMEHa

3. Mocrne OKOHYaHWS! CHUTLIBAHNS apPXVBOB BbIBOAWUTCS COOBLLIE- §:§;‘;‘;::’;eyﬂ’::£:°

Hue: U3Bnekute SD kapTy

4. Haxatb knaBsuwwy «MeHo» u BbiHyTb SD-kapTy.
OunarHoctnyeckne coobLieHus

O6Hapy>xeHa SD kapTa O6Hapy>xeHa SD kapra Hepab6oTarwowasa nnmn
MHoOronoTpe6nsaowan
CkaumBaHue 3anpeweHo CkaumBaHue 3anpeweHo SD kapTa
Het BHew.nuTt.+6ar.AA Huskoe Hanp. 6aT. Ha)xm. MeHl0 AN Bbixoaa
MoaknounTb BHELLHEe NUTaHne EcTb npusHak paspsga Bonbluoe notpebnerue.
BblYMCnMTENS 6aTtapeeu (LB) u HeT BHeluHero Mcnonb3oBaTb SD-kapTy knacca

nuTaHua CKOpoCTH 4
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MpunoxeHnune A1 — Npumep HacTpoeyHou B[]
OTYET O HACTPOWIKAX TEMNOBLIYNCININTENA TB7

Mogenb TB7-05M 3aBopckor Homep 18001234
AnnapaTtHas Bepcusa AB 5.0 lMporpammHas Bepcus MB 2.0
KoHTponbHas 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 3vMHee/neTHee BpeMms: Het
Oon.nmn.Bxop |HasHayeHne: Het
Ynpasnenue Mcnonb3osaxue B2: Het

B0
Hactpovikvn b1

MapameTp: TennoBou BBoA 1 TennoBou BBoa 2 | TennoBou BBoA 3
CU: 4 6 6
KT3: 1 0 0
DOPT: 1 0 0
KoHTp.t: C noacr. Cuet oTMm. Cyet oTM.
KoHTp.dt: bes noacT. Bbes 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 ncn. He ucn.
KoHTp.R: bes noacr. Het Het
Mcn.QTB Ectb Ectb Ectb

Tpy6a 1 Tpy6a2 | Tpy6a3 | Tpy6a1 | Tpyba2 | Tpy6a 1 [ Tpy6a 2
Tun BC OnekTpoH.  [OnekTpoH. | OnekTpoH. |OnekTpoH.  [3neKTpoH. | QnekTpoH. | 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
Vpoor (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
Hatuyuk 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
Bxoa R 2
HacTpolikv AUCKPETHbIX BXOL0B
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 pas3nu4yHbIX MPOTOKOMOB, Nepeaa-
BaeMbIX MOBepPX cTaHAapTHoro npotokona TCP/IP, n peannsyeT pexumbl TCP cepep 1
TCP knueHT.

B 3aBMCUMOCTY OT pexumMa u Homepa ucnonsayemoro TCP nopTa BbINOMHATCS crie-
Zyoue 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 MoAAepKMBaeTCcs [0 Tex Mop, noka uaeT avanor ¢ npuéopomM. Ecrnv knneHT
He obLaeTcs ¢ NPMGOPOM 15 MUHYT, TO COEAUHEHME NPUHYANTENBHO 3aKpbiBAETCA C Lie-
Nblo NPeAOTBpaLLEHUs 3aBUCaHNSA COoKeTa.

Pexum TCP knueHT:

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

Mopspok ycTaHOBKM apganTepa
Mopsaok ycTaHOBKM aganTepa B KOPMyC TeNMOBbIYMCANTENS MOKasaH Ha puc. E.1.

1. BblHYTb 3arnyLwky pasbema RJ45.

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

3. MoaknYnTb KOMMYHMKALMOHHBIN JE—
wnend.

Puc. E.1 MNopsigok ycTaHOBKM agantepa

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

lMepeBoa ajantepa B peXum HacCTPOMKM NPOUCXOAUT NpuU NOfadve Ha BblYUCIMTENb
BHELLHEro NuTaHuns npu oTknyeHHoM Ethernet kabene.

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

CeteBow agpec 192.168.1.1;

Macka nogcetun 255.255.255.0;

Pexum cepsep;

DHCP oTkntoyeHo.

Mpwu BrntodeHun nutanna ¢ OTKNKOYEHHBIM kabenem Ethernet n nepekniovatenem B
coctosHun ON, aganTep 3anyckaeTcs ¢ napaMmeTpaMun U3 S3HeProHe3aBNUCMMON NamSATy.
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HacTtpouika TB7

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

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

3. Bontn B meHio « CEPBUC-KOMMYHUKALIMN-Com2» 1 3apgaTb napameTpsbi:
— CkopocTtb — 115200;
— MpoTokon obmeHa — Modbus RTU.

MpumeyaHue VI3mMeHeHVE 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. 3anyctuTtb Bpaysep u cBsa3aTbCs ¢ aganTepoM no agpecy 192.168.1.1, goxpgaTbes
nosisnenns WEB cTpaHuupl.

5. MNepenTn Ha 3aknagky «CeTeBble HACTPOWKU» 1 BBECTU Tpebyemble napameTpbl:
1) — IP-apgpec aganTtepa 1 macky nogcetn 255.255.255.0;
— DHCP oTtknto4eHo;
— Pexum TCP cepsep;
HaxaTb KHOMKy «3anumcby.

Rl TR -
S

- o m-__.__; Tzl |-":I =

)
2)
3)
4)

HYHZ Hinam
HAC L= a

Famrr | ArLedt-aiiber.

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

MNpumeyaHue 3anucb HOBLIX MAPAMETPOB AOCTYMHA B TedeHun 30 MUHYT nocre paspe-
LUEHUS U3MEHEHUSI CETEBbIX HACTPOEK.




Tennosbluncnutens TB7 ncnonHeHus M PykoBOACTBO NO 3KcnnyaTtaumm c. 53

MpunoxeHnune X — Apgantep RS485 ana TB7
mcnonHeHmna M

Apantep RS485 (aganTep) 3anuTbiBaeTcss OT TennoBbluucnMTensa TB7 ¢ BHeWHUM
GrIO0KOM NUTaHMA.

Bbixoabl afjantepa nMmeeT raribBaHN4YeCKyo pa3BA3Ky OT BblHMUCITUTENA.
TexHnyeckue XapakTepucTtukn agantepa:

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

* KonuuectBo cTapToBbIX 6UT 1;

« Konun4yecTtBo CTOMNOBbLIX OUT 1;

*  KoHTponb yeTHOCTM HeT;

* YnpaBreHue NoTOKOM HeT.

HacTtponku agantepa RS485 He TpebyeTcs.
Mopsgok ycTaHOBKM aganTepa B KOPMNyC TEMMNOBbIYNCNUTENS Noka3aH Ha puc. XK.1.

1. BbeIHYTb 3arnyLwKky pasbema RJ45.

2. YcTtaHoBWUTb NNaty agantepa u 3adukcu-
poBsaTb 4-Msi BAHTaMMU.

3. MNogknouYnTb KOMMYHUKALMOHHBIN f——
wnend.

Puc. 2K.1 MNopsigok ycTaHOBKM aganTtepa

MopknoyeHne BHeLWHMX YCTPOMCTB No MHTepdency RS485 ocyuiectensaeTtcs yepes
pa3bem RJ45. LlokoneBka BbIXx0[40B NokasaHa Ha puc. XK2.

Puc. )K.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 MeHto «HACTPOMKN-CUCTEMHbIE-UOEHTUDUKALIUA» 1 ycTaHo-
BUTb Tpebyemblii CETEBOW afpec BbIMUCTIUTENS.

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

1.3. BoiTn B meHio «CEPBUC-KOMMYHUKALIMU-Com2» 1 3agaTb napameTpsbl:
— CKopocCTb;
— MpoTokon obmeHa.

MpumeyaHue VIameHeHVe nepeyncrieHHbIX HacTpoekK TennosbluncnuTensd TB7 BO3MOXHO
6e3 HaxxaTusl Ha KHOMMKY ((,D,OCTyI'I».




Tennosbluncnutens TB7 ncnonHeHus M PykoBOACTBO NO 3KcnnyaTtaumm c. 54

MpunoxeHune U — 3ameHa GaTapeun B
TB7 ncnonHenua M

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

YcTaHaBnMBaemasi 6atapes AoimkHa MMeTb pasbeM EHR2 2,5 mm.

Fazker On8
NoJETHYeEHMA PHECATED
ATanel Barapes Garapau

Puc.N.1 — KpenneHne 6atapen

MpumeyaHne 3ameHa GaTapeun He NPUBOZMUT K OGHYNEHUIO apXMBOB, COPOCY HACTPOEK W
4acos.

Mopspok 3ameHbl 6aTapen:

1. CHATb hmKcaTop ¥ yganuTb cTapyto 6atapeto.

2. YcTaHoBUTL HOBYIO GaTapeto, cobniogas nonsipHOCTb, U 3adhmkcnpoBaThb.

3. PaspewuTtb pJocTyn K HacTpoeyHbIM napameTpaM, KpPaTKOBPEMEHHO HaXaB Ha
kHonky [JocTyn. B npaBom BepxHeM yrny nHaukatopa nosiBUTCA MUraroLwmnin cumsos «[».

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

5. Knasuwamu @ unm @ BblibpaTh nogpasgen «Tun 6aTapen» M HaxaTb KHOMKY
«BBopgy».

6. KnaBuwamm @ unu @ MOXHO Tun 6aTapen u HaxaTb KHonky Beoga,.

7. MopTeepamnTb hakT NepeycTaHoBKK pecypca 6aTtapeu, Haxas kHonky Beog.
BTy O MRS BT DAL

02.10.2012:00 @
2L Nl

Hﬂﬂprl'l HWTa :‘HH: 3.55 8B %
QR R b 41 )
>an ® i
@ + () tomacen

BEylny nepeycTRHDEmE K
pecypc BATARENA

- BROA - NRODONEET e
@ @ -WEH K - DTWEHA

Puc.M.2 — Mopsigok yctaHoBku/BeiGopa Tnna 6atapeun
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JincTt usmeHeHun

Pepakuus

Bcero

Hus M

CopaepkaHue nameHeHum [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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