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MNepeyeHb NPUHATLIX COKpaLLeHUiA

h — 9HTanbnus (yaenbHoe TenrnocogepxaHve) Boabl

hx — 3HTanbnus XONOAHOW BOAbl HA UCTOYHUKE

R — peBepc

AB — annapaTHas Bepcus TeNNOBbIYUCTIUTENS
Al — annapaTHas HeNCnpaBHOCTb BbIYUCIUTENS
ALN — aHanoro-uudposol npeobpasoBaTtenb
=711 — HacTpoeyHasi 6a3a AaHHbIX

BN — ©6nok ceTeBOro NUTaHus

BC — BOAOCYETYUK (pacxogomep)

BY — BHeLUHee YCTPONCTBO

rBc — ropsiyee BogocHabxeHue

B — [AWCKPETHbIN BXOL,
XKUN —  KWOKOKPUCTaNIIMYECKNin MHanKaTop

HC — HewTaTHasa cuTyaums

nB — nporpamMMHasi Bepcusi TENMOBbIYUCIUTENS
no — npeobpa3oBaTens (aTyuk) AaBMNeHNs

nK — nepcoHarnbHbIN KOMMNbIOTEP

no — nporpaMMmHoe obecrneyeHne

nT — nyctasa Tpyba

P23 — PYKOBOACTBO MO 3KCMnyaTauum

(o7 — CXema M3mepeHun

TB — Tennosown BBOA
TnMm — TenemeTpus

Tp — Tpybonposog

TC — TepmonpeobpasoBaTenb CONPOTUBNEHUSA
®PT — dopmyna pacyeTa Tenna
XBC — XonopgHoe BogocHabXeHue

OTaenbHble N3MEHEHWs], CBA3aHHbIE C COBepLUeHCTBOBaHMEM TennoBblYUCINTENA U
He BnnarLwmne Ha MeTpoJsiorm4eckme XxapaktepmncTtukn np|/|60pa, MoryTt ObITb He OTpaXeHbl
B HaCTosALLEM PYKOBOACTBE MO 3KcnnyaTauunun.
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HacTtosilee pykoBOACTBO NpedHasHayYeHo AN CNeuuanuctoB, OCYLLECTBASIOWMX
NPOEKTMPOBaHME, MOHTaX, 06CNyXMBaHWe, CYMTbIBAHME NOKa3aHWiN, KOHTPOMb PaboTbl 1
noBepky Tennosblumcnutensa TB7 ucnonHexHua M (B gansHeviwem — TB7).

1 OnucaHue m pabora

1.1 HasHauyeHue

TB7 npefHasHayeH Ans M3MEPEHUI 1 perucTpaumm napaMeTpoB NoToka TENOHOCK-
Tens (ropsiyeit U XonoAHOW BOAbI) U KONMYECTBa TEMMOBOM SHEpPrM B 3aKPbITOW W/Unn
OTKPbLITOW BOASAHBIX CUCTEMaX TENSOCHaBXEHNS.

TennosbluncnuTens 3apernctpmposaH B ®efepansHoM MHpopMaLMoHHOM dhoHAe No
obGecnevennto eagnHcTBa nsmepeHuii (Ne 67815-17), cootseTcTByeT TpeboBaHusim lMpa-
BWIT KOMMEPYECKOro y4eTa TensioBon aHepruu, TennoHocntens (nocraHoenexue lMpasu-
TenbctBa PO Ne 1034 ot 18 Hoabpst 2013 r.), MeToauku ocyLLeCTBNEHUSA KOMMEPYECKOTO
y4yeTa TEMMOBOW 3Hepruu, TenroHocuTens (Npuka3 MUHUCTEPCTBA CTPOUTENBCTBA U XU-
nuLLHO-KOMMYHanbHoro xo3snctea N 99/np ot 17 mapta 2014 r.), FOCT P 51649, TOCT
P EH 1434-1, TexHnyeckoro pernameHTa TamoxeHHoro cotoda TP TC 020/2011.

TennoBblMUCINTEND UMEET 5 Moaenewn, OTNNYAOLWKMXCA KONMMYECTBOM oOCnyxumBae-
MbIX TEMnnoBbiX BBOAOB (Tennocuctem). ®PyHKUMOHaNbHbIE BO3MOXHOCTM Moaenen TB7
npueegeHsl B Tabnuue 1.

HononHuteneHo mopens TB7-04.1M BbinyckaeTcs B 2 KOMMNEKTauusax, oTnuyato-
LLIMXCSA KOHCTPYKTMBHBIM UCMOMHEHWEM:

— Ctanpgapt (ganee TB7-04.1M);

— JlanT (nanee TB7-04.1M JlanT).

Tabnuua 1
-3 KonuyecTtso nogkntoyaembix 4aT4HMKOB O
(':Er TB1 TB2 TB3 5 C g ©
% 3| 22| g
Mopens o c| 8 x| =
= BC|TC|ng|BC|TC|Ng|BC|TC|Na|s| || @
2 S
TB7-01M 313 - 1 - - - - - 11|14 |ectb
Crangapt| 3 | 3 [ 3 | 1] - - - - - | 1]1]4|ectb
TB7-04.1M Jlant 31313 1 - - - - - |1 ]1]--]Het
TB7-03M 313 - 313 - - - - | 1]2]4 |ectb
TB7-04M 3 (3333713 - - - 1112 |4 |ectb
TB7-05M 3133222222 ]|1]1]4]ectb
YcnoBHble 0603Ha4EHNS:
TB — Tennosoi BBOA (Tennocuctema) MO — npeobpasoBaTenb AaBNeHus;
BC — BogocHeTUMK, pacxofoMep; Oon. BXoa — AON. UMNYNbCHBIA BXOZ;
TC — TepmonpeobpaszoBaTtenb CONPOTUBIIEHUS; [Jon. kaHan t°C — gon. kaHan Temneparypsl.

JononHUTENbHBIA UMMYTLCHBIA BXOA MOXET BbITh UCMONb30BaH B CHETHOM pexume (13-
MepeHue obbema Bofbl, KONMMYECTBA 3MEKTPOSHEPTUN U T.M.), B PEXXMME pernctpaTopa BHeLL-
HUX COBBITUI (CUrHANM3aLWs) UNU B PEXMME KOHTPOMS HANUYMS MUTAIOLLETO HANPSHKEHWSI.

[MCKpeTHbIE BXOAbI MCMONb3YOTCS ANs NOAKIOYEHMS! TOTMYECKUX CUTHAMOB C LeNbHo
KOHTPOIs peBepca U OTCYTCTBUS TEMMOHOCUTENS.

JlononHUTEnNbHLIR KaHan TeMnepaTtypbl MOXeT OblTb UCMOMb30BaH ANs U3MepeHust
TemrepaTtyp Hapy>KHOro Bo3ayxa Uiy X0f04AHOW BoAbl.
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TennoBbluMCNUTENb UMEET NHTEPXENCHI:

— USB (Device);

- RS232;

— Ethernet nnn RS485 nnu Bluetooth/Wi-Fi (onunoHanbHo).

1.2 TexHUYeCKMe XapaKTepUCTUKU
1.2.1  [Modknro4aeMblie Gam4yuKu

Bopocuetumnku (BC). TennosbluncnmTens paccuntaH Ha paboTy ¢ BOAOCHETYMKaMM
(pacxogomepamu), UMEKLLIMMU YUCITOUMMYILCHBIN BbIXOA € BecoM umnynsca ot 0,0001
£o 10000 nutpoB. BeixogHast uenb BC moxeT ObiTb: MAcCUBHOMW (FEPKOH UMW OTKPbITbIN
konnekrtop), unu aktusHon (TTI, KMOIM u 1. n.).

YacTtoTta umnynscos naccuBHou uenu BC — He 6onee 16 Ny npyu annutenbHOCTK CO-
CTOSAHUS «pa3oMKHyTO» Gonee 50 Mc. B «3aMKHYTOM» COCTOSIHUM CONPOTUBIEHME Lienu
AOMKHO 6bITb MeHee 3 KOM npwu HanpspkeHun meHee 0,5 B, «pa3omkHyTom» — Gonee
3 MOM unu Toke yTedkn meHee 1 MKA.

YacTtota umnynbcoB aktuBHou uenu BC — He Gonee 1000 My npy AnvTensHOCTM
Kakgoro coctosiHua BbixogHow uenn BC He meHee 0,5 mc. HanpsbkeHue akTuBHOWM
uenun BC: B cocTOsiHMM BbICOKOrO YpOBHS («H») — 2.4+5 B, B COCTOSHUM HWU3KOTO YPOBHS
(«L») — £ 0,4 B. BbixogHoe conpoTuBneHue Lenu He 6onee 10 KOM.

Tepmonpeo6pasoBaTtenu conpotuBneHus (TC). MNpumeHsatoTca ogHoTunHble TC,
nmetoLLe xapaktepuctuky 100, 500 (0=0,00391 °C1), Pt100, Pt500 (a=0,00385 °C™1).

Mpeo6paszoBaTtenu n3dbiTouHoro aasnenus (MA). Ncnonbaytotca M ¢ BbIXOAHBIM
curHanom 4-20 MA 1 BEpXHUM NpeaenoM namepexuii He 6onee 2,5 MMa.

1.2.2  U3smepsieMble u paccyumbigaeMble 8eflU4UHbI 8 cucmemax TB1...TB3

Tabnuua 2
O603H. HaumeHoBaHne [nanasoH n ea. namepeH. |MokasaHus
G1...G3 [O6bemHbI pacxof 0 — 108 M3y
P1...93 [MowHocTb no Tpybam 0 — 106 Mkan/y Tekywme
d® [MowHoCTb No TENIOBOMY BBOAY 0 — 10° Mkan/y
t1...t3 |TemnepaTypa BOAbI 0-180°C
P1...P3 |/36bITOuHOE AaBneHne 0-2,5Mla Tekywme
dt PasHocTb Temnepatyp Bogbl t1 — t2 0-160°C v apxu-
- Hble cpea-
tx  |TemnepaTypa x0noaHow Boabl 0-180°C Hne
ta [Temnepatypa Bo3gyxa muHyc 50 — 130 °C
V1...V3 |O6bem Boabl 0-108m3
M1...M3 |Macca Bogpl 0-108T
dM  |Macca Boabl, 0TO6paHHON U3 CUCTEMBI
oTs, MTOFVOIBbIe
QQlf TennoBas aHeprus 0 - 107 M'kan apXVBHbIE
gch: Spelvm HopMarnbHou paboThl 0 — 5x 10%ac
pemsi OTCYTCTBUS cyeTa
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1.2.3 Mapamempsbi apxueoe
Tennosbluncnutens obecneynsaeT hopMrpoBaHMe apX1BOB:

1) UHTepBanbHble apXuBbI (HaCOBOW, CYTOYHbIN M MECSAYHbIN) — CpeaHve 3Hade-
HMsA (TemnepaTtypa, pasHOCTb TeMNepaTyp, AaBNEHNE) N HAKOMMEHHbIE 3HAaYeHUs (Konu-
YeCTBO TEMNMOBOW 3HEPrMm, 06beMbI, MaccChbl, BpeMsi HopMarnbHON paboTbl U Bpemsl OTCYT-
CTBUS cYeTa) U3MEPSEeMbIX BEMUYMH HA COOTBETCTBYHOLMX UHTEpBanax. ObbemMbl apxu-
BoB: 1440 (60 cyTok) — YacoBbix 3anmcen; 400 cyTouYHbIX 3anuncer n 60 MecsiyHbIX 3anucen.

JlonoNHMTENBHO B KaXdOM U3 NepeynCrieHHbIX apXvBOB PErncTpupyloTcs Koabl w
BpeMsA AeNCTBUS HewTaTHbIX CUTYyaLnn.

2) NToroBbIin apXvMB — 3HA4YeHVs C HapacTalolwmUM UTOroM (KONMYECTBO TEMJIOBOW
3Heprun, o6beMbI, Macchl, BpeMsi paboTbl) U3MEPSIEMbIX BENYUH CO BPEMEHU rnocrep-
Hero cbpoca apxvBa Ha KoHel cyTok. OGbem uTorosoro apxmea 400 3anuceil.

3) ApxuB gnarHocTuyeckom nidopmaumm.
ApxuB COCTOUT K3 3-X YacTen:
— ApxuB nameHenus bl — dpukcaumsa N3amMeHeHNn HaCTPOEYHbIX NapamMeTpPOB.

— ApxuB cobbITUI — drKcaumsa copoca MHTepBanbHbIX U UTOFOBOrO apXMBOB, U3Me-
HeHusa HacTpoek ¢ MK, paspelueHus/3anpeTta QOCTyna K HACTPOMKaM.

— [AnarHocTuyeCKN apxmB — PUKCALIMSA BKIMOYEHUA/OTKITIOYEHUSA CETEBOMO NUTAHUS,
TEXHOMNOMMYecknx cobbITUN.

O6bem apxuBa guarHoCcTM4eckon nHdopmaumm He meHee 3060 3anucen.
Mpwu BeINoNHeHWn onepauuy CBPOC nHTepBarnbHbIE Y UTOrOBbIA apXMBbI OYMLLAIOTCS.
C6poc apxmBa AuarHoCTM4eckon nHopmaLmm HEBO3MOXEH.

[pn OTKAOYEHUN NUTAHUS TENNOBLIMUCINTENS BCE apXMBbl COXPaHSAOTCA B 3HEPro-
He3aBMCUMOM NaMATU B TEYEHNE CpoKa Cﬂy)K6bl np|/|6opa.

1.24 SkcnnyamayuoHHbIe xapaKkmepucmuku

Pabouvne ycnosus akcnnyartaumu:
TeMnepaTypa OKPYXaoLEro BOZAYXA .....cccveeeeeerrrunneeereenns ot muHyc 10 go 50 °C.
aTmMocdepHOro AaBneHus B gvanasoHe ot 84 po 106,7 kla;
OTHOCUTENbHAA BNAXHOCTb OKpyxatowwero Bodgyxa npy 35 °C .......ccceeveeee. 95 %.
HanpsPKeHHOCTb BHELUHEro MNEepeMEHHOro MarHuTHoro nons vactoton 50 Iy
2 TSI oL o 3 [T PP 400 A/wm.
BMGpaumu yactoTon (5-25) ', 1 amMnIUTYa0N CMELLEHNS .......ceeennvneennn.
CTteneHb 3auTbl KOpnyca OT MPOHWUKHOBEHWS Mbifv U BOAb! ...
[2BAPUTHBIE PABMEPDI .. ..eeeeiuiiieeiiieeeasitieeeaieeeesseeeeassteeeesneeeesneeeens
Macca B TPaHCMOPTHOM YMAKOBKE HE BOMEE .....cceeeeireiiiieeeeiiiee e eeee e
CPELHNIA CPOK CITYIKOBI ..eeeueeireeiitiieeaieieeeeitieeeseieeeesnteeeesneeeeeseneeeeesnteeeeannseeeennnes 12 ner.
YcTaHoBneHHas 6€30TKa3HAA HAPAOOTKA ........ccvvveeeeeeiiiiiiieeeeeeeeeiirreeeeee e 75000 u.

* CteneHb 3awuThl IP54 obecneunBaeTcsa Npu 3aKpbITOW Kpbillke pasbema USB. B
npouecce aKCnnyatauuy SaHHbIA BXO UCMONb3YeTCs ANN304NYECKU.
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1.25  Memposioauyeckue xapakmepucmuku e pabo4ux ycrioeusix

Tabnuua 3.
BenuuuHa [OvanasoH | Mpegensi norpewwHoct?) | MorpeluHocTsb
KonnyecTtBo Tennotsl (Tennosom 0—10" | * (0,5 + Atmin/At) % 2 OTHOCUTENbHAS
aHeprim), FOx (Ckan) + (0,1 + 10/A0) % 2
Macca tennoHocutens, T 0-108 +0,1% OTHOCUTENbHAgA
O6bem TennoHocutens, m3
KonuuecTtBo namepsiemoit cpeabl, | 0 — 108 +1en. mn.p. abcontoTHaga
M3 (T, KBT-4)
CpepHuii o6beMHbIf pacxog, M34 | 0 —106 + (0,01 +1/T) % OTHOCWTENbHAS
Temnepatypa TennoHocutens, °C | 0 - 180
Tensl)ne)pl)gTypa Bo3gyxa, °C -50 — +130 £0,1°C abconiotHas
PasHocTb Temnepartyp, °C 0-160 | (0,03 +0,0006At) °C | abcontoTHas
W36biTouHoe aasnenve, MMa (krc/em?)| 0—25 +0,1% npueegeHHas
+0,01% OTHOCUTENbHAsA

TekyLLee Bpemsi

T =2 8 — nepuoa nsmepeHns pacxoaa, c.

Tabno n uHTepdencHoOro Beixoaa.

JTINYMHOWN.

Atmin — MMHUManbHas u3aMepsieMasi pa3HocTb Temneparyp, Atmin=2°C.
At — pa3HoCTb TeMnepaTyp BoAbl B AByx Tpybonposogax, °C.
A® — pa3HoCTb TEMMNepaTyp ropsyen u xonogHou sogesl, °C.

1) [MorpelwHOCT! HOPMMPOBaHbI OT BXOOHBIX Lienew TennoBbIYMCIUTENS A0 ero nokasaHuin Ha

2) MorpelHOCTb HOPMMPOBaHA NPU YCMOBWUN M3MEPEHWSA Pa3HOCTY ABYX TemnepaTyp.
3) MNorpeLHOCTb HOPMMPOBaHa MpK YCNoBWUK onpeaeneHnst pasHOCTU ABYX TeMnepaTtyp, OgHa Ux
KOTOpPbIX N3MepseTCs, a BTopas (TemnepaTypa XONOAHON BOAbI) MPUHSTA YCIOBHO MOCTOSHHOW Be-

MEXKMOBEPOUHBIN MHTEPBEAI «...vveeeitiieesiteeeasitreeeasteeessnneeessnbneeeabne e e s aneeeesnreeens 4 roga.
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1.3 AnekTponuTaHue

OnekTtponuTaHue TB7 ocyllecTBnseTcs OT BCTPOEHHOW NUTUEBON BaTtapen ¢ HOMUHarb-
HbIM HanpsbkeHeMm 3,6 B unu ot BHeLLHEro ceTeBoro 6rioka NMTaHusi C BbIXOAHBIM Hanpshke-
Hvem 10-16 B u Tokom He meHee 100 MA.

MpumeyaHue [lpu NponagaHMn BHELLHETO MUTAHWUS TENOBLIYMCIMTESb NEpexoanT Ha
paboTy OT BCTpoeHHO HaTapew.

Mpu nogkntoveHum MK no uHtepdericy USB Bbiumcnntens nutaetcs ot MK.
B TennosbM1CnNTEND MOMYT YCTaHaBnMBaTees 6atapeu 3-x Tvnopaavepos: AA, C v D.
B cnyyae aBTOHOMHOro NMTaHMs pekomeHayeTcsa ycTaHaBnuBaTb 6aTapeto Tuna C.

Mpu 3aka3e TeNnOBLIYUCIIUTENS C BHELLHUM UCTOYHUKOM MUTaHWUS yCTaHaBNMBaeTCs
OaTtapest AA, He3aBMCMMO OT MOAENM.

Mpu ncnonb3oBaHUM yrbTPa3BYKOBbLIX PACXOAOMEPOB C MUTAaHNEM OT TEMIOBLIYNCIN-
Tens pekomeHayeTcsa NpuMeHsiTe 6atapeto Tuna D.

3aBucMMocTb BpemeHu paboTel TB7 oT 4acToThl BXOOHOIMO CUrHana npeacraBneHa Ha
puc.1.1.

5 127 TB7-01M, TB7-04.1M 11111 )
S 11 TB7-03M, TB7-04M, TB7-05M
s 10 IRy |
g g W“‘\\
© “\
0
g 8 e
o 7 Batapes C I \
g ™.
o 6
]
o 5
a TB7-01M, TB7-04.1M L
3 TB7-03M, TB7-04M, TB7-05M
: T
1 BaT?l:Ip‘EH A‘A_
0.1 .1 10

YacroTa 1 kaHana, Ny,
Puc. 1.1 — Pecypc 6aTapeu

MpumevaHmne Pecypc 6aTtapeun paccunTaH u3 ycroBusix:
+ Temneparypa okpyxatoLero Boszayxa 0 — 25 °C,
+ Bpemsi paboTbl No nHTepdericy (kpome USB) go 3 yacos B mecsL.
+ Bpems paboTbl nHayKaTopa A0 3 YacoB B MecsL,.

Ecnu peanbHble ycnoBus akcnnyataumm OTNM4aloTcs OT YKa3aHHbIX BbllLE, TO pacyeT-
HbI pecypc paboTkl 6aTapen ymeHbluaeTcs.

BbluncnuTtens KOHTponupyeT pa3pss 6atapen nutanns u pecypc 6atapeu. MNpu cHU-
XXeHUW HanpsbkeHus nutannsa Ao 3,15 B Ha akpaH BbiBoaMTCA npegynpexaexHve LB.

B cnyuyae nosiBneHusa npusHakoB paspsga 6atapen (LB) oTknovaeTcsa nogcBeTka nH-
Avikatopa v yBennunBaeTcs LMK n3mepeHus temnepartypbl 4o 600 c.

HopmanbHoe ¢yHKuMoHMpoBaHne TB7 obecneumBaeTcst 40 2-X HeAenb Nocne akTu-
BM3aLMK Npu3Haka paspsiaa batapen. ApXmBbl U HAKOMIEHHbBIE UTOMM COXPaHSAOTCS U Npu
NosiHOM paspsae 6aTtapew.

BHUMAHMUE! Pa6ota apantepoB Ethernet, RS-485 u Bluetooth/Wi-Fi Bo3amoxHa
TOMbKO MNPV NOAKMHYEHHOM CETEBOM GrIOKE NMUTaHUS.
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1.4 3awwmTta OT HeCaHKLMOHMPOBAHHOIO BMeluaTeNnbLCTBa

Ans npenoTBpaLleHnsi HecaHKLMOHMPOBAHHOMO BMeLLlaTenbCTBa B paboTty TB7 cyLue-
CTBYIOT CrieaytoLLMe YPOBHM 3aLUMTbI.

3awmTa oT MI3MEHeHUs1 KanMbpoBOUHbIX KO3(h(HULIMEHTOB U OT BHECEHUSA U3Me-
HEHUN B 3NEKTPOHHbIN MOAYINb BLINOSHAETCA HAaHECEHNEM OTTUCKA Knerma noBepu-
Tens (puc. 1.2 a).
i -
OTTnck knenma |
rocnoBepuTens

e

\

= g
MecTo nnombmpoBaHus
. MHCMEKTOPOM
il P -
a) Nnomba rocnosepuTens 6) Nnomba nHcnekTopa cHabxatoLLen opraHusauum

Pwuc. 1.2— Mecta nnombrpoBaHuns BblYUCAMTENS

MamMeHUTb KannbpoBoYHblE KO3MULMEHTLI C KnaBmaTypbl U MO MHTepdency npu
Hanu4umn nnombel rocnoseputens HENb34.

KonmponbHas cymma kanubpoeok (KCK), noctynHa ans npocmMoTpa Ha aKkpaHe Ten-
nosblumcnutens (meHio CEPBUC- UHPOPMALIUA O MPUBOPE) (cm. puc.3.12).

3aumrTa HacTpoeUHbIX napamMeTpoB obecneynsaeTca NNombon HcnekTopa Tensno-
cHabxatoLen opraHusauum (puc. 1.2 6).

OTKMIoYEHME 3aLUMTbI HA U3MEHEHWE HACTPOEYHbIX NapamMeTPOB BbIMOMHAETCS HaxXa-
TMEM Ha KHOMKy AocTtyna (cm. puc. 2.2).

3awuTa yctaHaBnmBaeTcs:

— NpUW NOBTOPHOM HaXaTuu KHOMKW JOCTyna;

— Mo UcTeYeHnn 60 MUHYT C NepPBOro HaXaTusi KHOMKM AOCTYyna.

Mocne aTOro Bce NOMbITKM U3MEHEHWST HACTPOEYHBIX NapamMeTPOB UTHOPUPYIOTCS.

[ins onepaTMBHOIO KOHTPOMNSA U3MEHEHUSA HACTPOEK TEMNNOBbIYMCMTENS NpeaHasHa-
YeHa KOHMpPOJsIbHasi CyMMa Hacmpoe4YHbIX napamempos, koTopasi oTobpaxkaeTcsa Ha
akpaHe Tennosbidmcnntens (CEPBUC-MH®OPMALIUA O NPUBOPE) (cm. puc.3.12).

3awmTa BcTpoeHHoro MO oT HecCaHKUMOHUPOBAHHOIO BMeLLaTeNnbLCTBA.

[na onepaTMBHOroO BbiiBNEHUs hakTa M3MeHeHus BcTpoeHHoro MO Tennosbluncun-
Tensa npegHasHadeHa KkoHmposnbHas cymma [10. KoHTponbHas cymma [oCTynHa Ans
npocmoTpa Ha akpaHe Tennosbliuncnutens (CEPBUC- UH®OPMALIUA O NMPUBOPE).

ApXuUB AMarHocTnyeckom MHdopmaLmu.

C uenblo KOHTPONS 3a M3MEHEeHUSMM HACTPOeK 1 paboTocnoCoBHOCTU TennoBbIYNC-
nutens nMeetcs 3 HecTMpaeMbix apxvBa (ApxvB nameHeHus B, Apxvus cobbituii, [na-
rHOCTUYECKNI apXumB).

B apxuBax uKCMpyOTCS AEACTBUS Nofib3oBaTenen no OTKMIOYEHUIO 3aLUmThl Ha 13-
MEHEHWE HACTPOEK, U3MEHEHNIO HACTPOEYHbIX NapameTpoB, NEPEKMYEHUID HACTPOEY-
HbIX 6a3 AaHHbIX, NPUMEHEHUIO TEXHONMOMMYECKUX PEXMMOB (MoBepka, kanmbposka),
cbpoc apxuBa.
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15 BesonacHocTb akcnnyaTauum
TB7 He obnapaeT chakTopamu, MMEKLUMIN ONacHbIA XxapakTep npy paboTte ¢ HUM.

Mpwn akcnnyataummn u ncnbiTaHuax TB7 gomkHbl cobniopatbes «lpaBuna TexHude-
CKOW aKCnnyaTauun anekTpoycTaHOBOK noTpebutenei», «lpaBuna TexHnkn 6esonacHo-
CTM nNpu  3KChnyaTauuu  3NEeKTpPOyCTaHOBOK  notpebutenen» wu  TpeboBaHusA
OCT 12.2.007.0.

O6wue TpeboBaHusa 6e3onacHocTn npu ucnbiTaHnsax no FOCT 12.3.019.

2 YcTtpouctBo u pabora
2.1 CBefeHUA 0 KOHCTPYKLMUU

Tennosbluncnutens TB7 coctouT u3 aByx 4acTtemn: NpUBOPHOro U MOHTaXHOro (KOM-
MYTaLMOHHOW NaHenun) OTCEKOB.

BHewwHui Bua npnbopHoro otceka TB7 npeacraeneH Ha pucyHkax 2.1 n 2.2.

MHamnkaTop ceTeBoro nutaHusa KnasuaTypa
MHaonkaTop

3aBoacKkol Homep

"

Pasbem nHTepderica
usB

Pasbem nHTepderica

Ethernet/RS485 (no 3akasy) — ”\
Y “" Cnot ans SD-kapThi

Pasbem nHTepdenca RS232

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

BHyTpY NpuBOpPHOro oTceka PacronoXeH MMKPOMNPOLIECCOPHbIA MoAyIb, obecneynBato-
LW NpueM, oBpaboTKy U perucTpaumio AaHHbIX OT NepBUYHbIX AaTyMkoB. Ha nuuesoit na-
Henu NPUGOPHOTO OTCeKa HAaXoOATCA UHAUKATOP, KraBuaTypa 1 pasbem uHTepdeiica USB.

Ha TbinbHOM cTopoHe NnpmbBopHOro oTceka pacnonaratotca 6atapes nuTaHus, agantepsl
MHTepdEeNnCcoB, KHOMKa AOCTyNa K HAaCTPOeYHbLIM NapameTpam 1 nnomba rocnosepuTens.

B HwxHen yacTn npnbopHOro oTceka HaXOASTCA CNOT Ans noaknioveHns SD-kapThbl,
pasbem DB9 uHTepderica RS232, a Takke pasbem RJI45 mHTepdencos Ethernet nnu
RS485 (no 3akasy).

Mpumevanne B mopenu TB7-04.1M Jlant cnot ans noaknoyeHns SD-kapTbl OTCYT-
cTByeT.

Mo ymonuaHuio TB7 noctaBnseTcs ¢ uHtepdericom USB n RS232. Mo otgensHoMy
3aka3y MoxeT ObITb ycTaHoBneH apantep uHTepdenica Ethernet unun RS485 wunu
Bluetooth/Wi-Fi. JononHUTENbHbIA MHTEPEEKC MOXKET ObITb YCTAHOBMNEH NOMb30BaTENEM
camMocToaTenbHO. MopaaoK YCTaHOBKM U HACTPOVKM NpvBeAeH B npunoxenusax E XK n 3.

Bug cHu3y Ha npubopHEI OTCek NpeacTaBneH Ha puc. 2.2 1 2.3.

Mocne noeepkn TB7 npmBopHbIn oTcek nnombupyeTtcs nosepuTtenem. Mecta nnombu-
poBaHUA NokasaHbl Ha puc. 1.2a.
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Pasbem ana  MecTo ycTaHOBKMU BaTapes
NOAK/0YEHNS naom6bl
6atapeun rocnosepuTens

MnaTa nHTepderica
usB

3awuTHas
KpbllWKa
Mnata nHTepgdeiica
Ethernet nnn RS485
(no 3akasy)

KHonka goctyna
K HACTPOEYHbIM
napameTpam

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

Puc. 2.2 — Bug cHu3y Ha npubopHbI oTcek TB7

Pa3beMm ang  MecTo yCTaHOBKM BaTapes
NoAKOYEHMNSA naom6sbl
baTapeu rocnoseputens

KHonka pgoctyna
K HacCTpoOeYHbIM
napameTpam

Mnata nHTepdeica

Pazbem gnsa
noAKYEeHus
BHELUH.MUTaHUS

Pa3sbeMbl ans
MOAK/OUEHUS
BHELWHMX Lenen

Pasbem DBOM
nHTepdeinca RS232

Puc. 2.3 — Bua cHu3y Ha npubopHbin otcek TB7-04.1M JlanT
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MoHTaXHbIA 0TceK (puc.2.4) cooepXUT KNEeMMHUKU ON1s1 NMOAKITIOYEHNUST CUTHATbHBIX
FIMHWIA OT NEPBUYHBLIX AATYMKOB U BHELLHETO NUTaHUS.

MoHTaxHbIn oTcek ansa mogenu 04.1M JlanT kKneMMHUKOB He UMeeT.

KNeMMHUKM Ans KneMMHuUkun ans
NOAKOUYEHNS noakr4yeHnsd
BHELLHMX Lieneii BHELUH.MUTaHNS

epmoBBOAbI PGY9
Puc. 2.4 — Bug Ha MOHTaXHbIA OTCEK NPU CHATON KpbILLKe

TB7 umeeT 4-x CTpOYHbIN Xunakokpuctannuyeckmun nagukatop (KKW) ¢ nogceetkon.

[pn aBTOHOMHOM NUTaHWUWM UHONKATOP racHeT cnycTqa 30 c nocne nocnegHero Haxa-
TUA Ha KHOMKW.

MpumeyaHue [py NOBTOPHOM HaxKaTUM Ha NOOYI0 KHOMKY HA UHAUKATOpe OTobpaxaeTca
MYHKT MEHI0, KOTOPbI Obin BbIOpaH Ha MOMEHT ralLeHust HAuKaTopa.

OTtobpaxeHue nHdopmMaLun Ha MHAVKaTope NpeacTaBreHo Ha puc.2.5.
HeTt cumBona - AO0CTYNn 3aKpbIT

Tekyuwve naTa v BpeMsi ma> 02.02.11 01:07:04( [ )e="A" - fOCTyn pa3speleH
TEKYLWWUE "M" - pexum nosepku
BbI6paHHbIN MYHKT MEHIO mimp "R
APXWEB bl LB" - pa3psag 6aTtapeu

Tun HewTaTHOM CcUTyauuu
Puc. 2.5 — Oto6paxeHue nHgpopmaumm Ha nHamkaTope

B npaBom BepxHeM yriy akpaHa oTobpaxkaeTcs pexxmm TennoBblYMcnuTens (4ocTyn K
HacTpoeyHbiM napameTpam (O), nosepka (IM), paspsag 6atapen(LB)).

B npaBom HMXHEM yrny 3KpaHa 0T06pa>|<aeTc;| 0603Ha4eHne HeluTaTHOM cutyauumn
npu n3aMepeHnn napameTpoB Uin annapaTtHble HENUCNPAaBHOCTU, BbiABIIEHHbIE B XO4€e ca-
MoanarHocTukn. Mpu OTCYTCTBUM HELWTATHbIX chyaLu/u7| nnn annapaTtHbIX HeUcnpaBHO-
cTen YKa3aHHOe none ocrtaeTcA cBOGOOHbIM.

KnasmaTypa COCTOUT 13 6 KNaemw. HazHayeHne knaBumLL:

@ @ @ @— BbIGOP NYHKTa MEHI0 U U3MEHEHWEe 3HaYeHus NapameTpa;
B80) — Bxop B BBIGPAHHDBIN MYHKT M OUKCALMS 3HAYEHWS UNU NpoLieaypb!;

— BO3BpaT Ha npeablayLUnii ypoBEHb MEHIO.
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2.2 Anroputm pa6oTtbl

Pa6ota TB7 3akniovaeTcsa B npeobpa3oBaHny BXOAHbIX CUTHANOB B MNOKa3aHWsi COOT-
BETCTBYHOLLMX (PU3NYECKNX BENUYMH.

CwrHanel ot TC 1 N nogBepratoTca npeobpas3oBaHWio C NEPUOAOM:

— 60 ¢ B cnyyae oTCYTCTBUSA BHELLHero nutaHus (cetesoro unu USB) u noralueHHoro
WHAMKaTOopa;

— 600 c B criyyae Hanm4us npu3Haka paspsga 6atapeu (LB);

— 6 ¢ BO BCex ocTarbHbIX criydasx (MMTaHue OT BHELUHEro UCTOYHUKA, aKTUBHOE CO-
CTOSHME MHAMKaTopa).

Nmnynecel oT BC obpabaTbiBaloTcs TEMMOBLIMNCIUTENEM B MOMEHT NOCTYNIEHUS.
Mpeobpa3oBaHne 3HaYeHWU COMPOTUBIEHMSA B MOKa3aHUA TemnepaTypbl COOTBET-
cteyeT ypaBHeHuam [OCT 6651.
[MNOTHOCTE U 3HTaNbLNNA TEMNOHOCUTENS BBIYUCISIOTCA MO YpaBHEHWSM, anmnpoKcu-
mMupytowmm aanHble FTCCCL, roe B Ka4ecTBe apryMeHTOB CryxaT U3MepeHHas Temnepa-
Typa U uamMepeHHoe U3bbITOYHOE NMBO AOroBopHOE abContoTHOE AaBneHme.
Macca TennoHocuTensi n TennoBasi 3Heprusi BbIYMCNSATCA No dopmynam, npuBeaeH-
HbIM B NMyHKTE 2.7, B COOTBETCTBMU C BBEAEHHbLIMY HACTPOMKaAMMU.
Ha ocHoBaHuM napameTpoB BXOAHbIX CUrHANOB MPOM3BOAMTCSA pacyeT U3MepsieMbIX
BEINYMH:
e ObbemHbIl pacxod - Npou3BeaeHe CyMMbl UMMNYNbCOB Ha BU, npuBeaeHHoe Kk
nepuoay o6HOBNeHns nokasaHun (ot 8 c);

e Maccosnblili pacxod, mernnogoli momok no mpybam u mennosbiM e8odam — TeKy-
LiMe 3HaYeHMs Macchl 1 TEMIOBOW 3HEPrK, NPUBEAEHHBIE K Nepuogy obHoBre-
HWUS1 NOKa3aHWN.

B apxuBbl (HacoBble, CyTOYHbIE U MECSYHbIE) TEMMOBLIYMCIIUTENS 3aMUCbIBAIOTCA:

o CpedHeapughmemuyeckue rnokasaHusi 0asrieHUs1 - YaCTHOE OT CYyMMbl TEKYLLINX
nokasaHui Ha YMCro X M3MEPEHUI 3a Yac, CyTKU U MecsILL.

e CpeldHes3geWweHHbIe 1oKa3aHUsi meMmrepamypbl — YacTHOE OT CyMMbl NpOu3Be-
OEHVI NOKa3aHMM TeMnepaTypbl U 3HAYEHUI MacChbl Ha Nepuoae U3MepPEHUIN Ha
nokasaHusi Maccbl Ha UHTEpBane apxmBMpoBaHus. [py OTCYTCTBMM MMMYbCOB
oT BC nokasaHusi npuHnMatoT cpegHeapudMeTUYECKOE 3HaYEHME.

e [loka3aHusi obbemMa — cymma Npou3BeaeHnst Yicna MMNynbCoB 3a MHTEpBan ap-
XVMBMPOBaHWSA Ha BEC MMMYrbCa.

e [loka3aHusi Macchl U mensiogol 3HepauU, BbIMUCTIEHHbIE MO ddOpMynam, Npuee-
[AEHHbIM B NYHKTe 2.7, B COOTBETCTBUM C BBEAEHHBIMU HAaCTPOMKaMW.

e /imozosble nokazaHusi o6 bema, Macchl U 3HEPrMN HA MOMEHT OKOHYaHWS NHTEp-
Bara apxuBMpoBaHUS.

o CymmapHasa mennosas sHepausi (Qcym) no mennoebiv egodam TB1...TB3.

Mopsigok pacyeTa CyMMapHOW TEMMOBOW SHEPTUMW 3aBMCUT OT 3HAYEHUs1 NapameTpa

«Mcn.QTB» no kaxgomy Tennosomy BBoAdy (CM. n. 2.6). Mo ymonuaHuo 3HayeHue
«Mcn.QTB = EcTb».

TB1 TB2 TB3 3HaveHune «MNcn.QTB»
Qcymm = +QtB1 +Q1B2 +Q183 Cymma
— Qrs1 — QB2 — Qr83 PasHocTb
0 0 0 Ectb, Het

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

B TB7 BcTpoeHa cucteMa guarHOCTMKM paboThl y3na yyeTa. Anroputm paboTel npu
HanMuMn HewTaTHbIX CUTyauuii n onucaHue kogoB HC ons ux pacnosHaBaHus npuvse-
AeHbl B [NpunoxeHun A.
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2.3 MpuHUMN opraHmsaunmu TennoBbix BBoaoB (TB)

Mopknioyaemble K TEMNMOBBLIYUCIANTENIO AATHYMKMA UMEIOT XKECTKYHO NPUBS3KY K HOMEpY
TB (TB1 + TB3) n Tuny Tpybonposoaa. MakcumanbHOe YMCro NOAKMYaeMbIX AaTYUKOB
B 3aBUCUMOCTM OT mogenu TB7 npueegeHo B Tabnumue 1.

HasHayeHuve TpybonpoBoaos:
Tpybonposoa Tp1 — nogatowmn, Tpyéonposog Tp2 — ob6paTHbIN.
Tpy6onposog Tp3 B 3aBUCMMOCTM OT 3HadeHusi napameTpa KT3 ncnonbayetcs:

— KT3=1 — ona yyeta ob6bema Boabl (KaHarn XonogHOW UM NUTLEBON BOAbI).
— KT3=2 — onsa namepeHns n permctpauum temneparypbi;
— KT3=3 — ans pacueta tennosou aHeprun (kaHan MBC nnu nognuTkm);

Mpun yctaHoBke napameTtpa KT3=0 tpybonposog Tp3 13 pacyeToB U MHAMKALUM UC-
KntoyaeTcs.

2.4  CTpykTypa 6a3 AaHHbIX HACTPOEUYHbIX NapamMeTpoB

HacTtpoeyHble napameTpbl, Heobxoaumble ANA HOPMarnbHOrO (MYHKLMOHUPOBAHUS
TeNMnoBbIYUCIUTENS XpaHATCA B 6a3ax AaHHbIX.

TB7 umeet gBe 6a3bl ganHbix (BA1 n BA2). Mo ymonyanuio B2 oTknioyeHa.
Kaxxgas 13 6a3 gaHHbIX cogepXuT 3 rpynnbl HACTPOEYHbIX NapamMeTpoB:

CucTteMHble napameTpbl — NapamMeTpsbl, onpegensowme padoty TB7 B uenom.
O6wue napameTpbl no TB — napameTpbl, onpegenstowmne anroputM pacyeta
TENmnoBOW 3Heprnm, cnocobbl KOHTPONSA YacoBoro Tenna, 6anaHca macc n Temne-
paTtyp B Kaxgom u3 TB.

MapameTpbl TPyGonpoBoAoB — NapameTpbl noakntoyaemMbix BC v M, gorosop-
Hble 3Ha4YeHUs U cnocobbl KOHTPONSA YacoBOro o6bema no Kaxaomy m3 Tp.

B kagbl KOHKPETHBI MOMEHT aKTUBHOWN siBNAeTca ogHa n3 b/.

Yucno poctynHeix B (ogHa vnu gBe) n cnocob VX NepekrntoyveHnst 3adatTca npu
HaCTpOViKe TENOBLIYUCINTENS.

[Mpwn ncnonb3osaHmm OBYyX B[] nx cMeHa BO3MOXHa Tpems crnocobamu:

C KnaBuaTypbl:

= 3anpeLLeHo;

= [pW OTKITOYEHHOW 3aLUnTE;

= [pW BKIKOYEHHOW 3alUMTe MO Naposto.

yaaneHHo no komange c MNK:

= 3anpeLleHo;

= [pW BKIKOYEHHOW 3alUMTe MO Naponto.

aBTOMaTMYeCKM B 3apaHee YCTaHOBIEHHOEe BpeMsi. [py HacTpovike TennoBbIYNC-
nutens cMeHa aktusHon Bl 3apatotca aatel nepekntodenua B (BO1->602 un
BO2->BO1).

Homep aktuBHom B[] otobGpaxaeTcs Ha akpaHe B meHio CEPBUC-AkTnB.BA.

[MapameTpebl, 3anucaHHble B B[], 4OCTYNHbI Ans NpocMoTpa Ha akpaHe TB7 He3aBu-
CVMO OT YCTaHOBIEHHOIO YPOBHSI JOCTYMA K HACTPOEYHbIM NapameTpam.
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2.5 OpraHusaums MeHIO

Ans npocmoTpa nsmepsieMbix NapaMeTpoB TENSIONOTPEGNeHUs, a Takke NapamMeTpoB
B npMmeHsieTcsl MHOTOYpOBHEBasi CUCTEMa MEHIHO.

CTpyKTypa MeHIo nokasaHa Ha puc. 2.6.
l&—— YposeHb nonbaosatenss ——Pp|  |¢—— CepBUCHBIit ypOBEHb — P

Tekywme «» WUtorm [«» ApxuBbl «» CepBuc |e» Hactporiku

TB1 TB1 Yacoson F IH®. O MPUBOPE CUCTEMHBIE

TB2 B2 CyTOuYHbIN F KOMMYHUKALIMA BA1

TB3 TB3 MecsuHbI F HANAOKA BO2

an an WToroBebii F OQHEPFOMNOTPEB/.  OOM. UMMM. BXO4
Apxus uameH. 61 AMM. HENCMNPABH. | OVUCK.BXO[bl
ApxuB cobbITUi I AkTuBHas B YMNPABIJI. b2

OwnarHoct. apxuB [ Tun 6aTapeu

I Hanp. nutaHus

r QUCKPETHbLIE BXOObI
F TENEMETPUNA

OTo6paxeHne NyHKTOB
metto oneko npu  —p [| CBPOC APXUBA
OTKITHOYEHHON 3awWuTe HNOBEPKA

Puc. 2.6 — CTpyKTypa MeHI0 TENNOBbIYUCINTENS

C uenbto yaobcTea HaBMraumm Nno MeHo CyLLecTBYET ABa YPOBHS:
e YpoBeHb nonb3oBaTens;
e CepBU1CHbIN YPOBEHb.

YpoBeHb_nonb3oBaTtens npegHasHayeH Ans NpocMoTpa TEeKYLUX, UTOToBbIX U ap-
XMBHbIX NapameTpos no TB1, TB2, TB3 u gon. nmnynecHomy BXoay.

CepBUCHbLIW YPOBEHb NO3BONSAET NPOCMaTpMBaTh (M3MEHATb - TOMbKO NpU paspe-
LUEHHOM I0CTYrMe) HacTpoeyHble napameTpsl Tennosbiuncriutens (HACTPOWIKW), ycta-
HaBnuBaTtb napameTpbl uHTEepdericos (KOMMYHUKALMN), koHTponupoBaTb BbIXOAHbIE
3HayeHus nepsBuyHbIX gaTtunkoB (HAJIAOKA), aktuBmanpoBaTb pexum noepku ([M10-
BEPKA) 1 BbInonHaTe cbpoc apxmBoB 1 utoroBbix nokadaHun (CBPOC APXVBA).

Ha cepBucHOM ypoBHe BbINonHsieTcst cMeHa 6a3 aaHHbIx (B).

MpumeyaHmne ViameHeHME HACTPOEYHbIX NAapaMeTPOB, aKTUBMN3ALIMS PEXUMA NOBEPKU
unu cbpoc apxmeoB Bo3moxxHbl TOJIbKO nipu oTkntoueHHo 3atumTe!

BknioyeHne CepBMCHOrO YPOBHS OCYLLECTBNAETCA MyTEM HaxaTusa W yAepXaHus
kHonkn MEHIO Ha Bpemsi He MeHee 8 ¢ unu HaxkaTmem Ha KHonKy JlocTyn.

OTKMOYEHNE CEPBUCHOIO YPOBHSI BbIMOMHSAETCS MyTEM NMOBTOPHOIO HaXaTtus u yaep-
xaHna kHonkn MEHKO Ha Bpemsi He meHee 8 ¢ nnu aBToMaTtudeckn Yyepes 1 yac nocne
BXO[a B CEPBUCHbLIN YPOBEHb.

MapameTpel, He BNMSOLNE HA METPONOTMYECKNE XapaKTEPUCTUKMA MU anropuTM pa-
60ThI (CkopocTb 0OMeHa no uHTepdeiicy, NpoTokon obMeHa n ceTeBol Homep npubopa),
MOryT ObITb UBMEHEHbI NPY 3anpeLLEHHOM AOCTYyNeE.
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2.6 HacTtpoeuHble napameTpbl

B naHHOM pasgene npuBeAeH CocTaB HAaCcTPOeYHoW 6a3bl AaHHbIX TB7.

3HayeHus, BbiAeneHHbIe LBETOM, YCTAHOBIEHbI MO YMOMYaHWUIO NPY BbIMyCKe.
CUCTEMHbBIE

MOEHTUDUKA-
umA

CeT.agpec CeteBon agpec: 0+255

Kop.opr. Kop opranunsaumm: 9 cumsonos

Horosop Homep gorosopa: 9 cumsonos
ABTOMAaTUYECKUI NEPEBO/, YACcOB Ha leTHee/3MHee Bpems:
[ — HeT nepesona; Bkn — ecTb nepesoa. Mepeson BbINon-
HAETCA B 2 Yaca HO4M NocrieHero BockpeceHbs MapTa (okTsiops)
Ha 1 yac Bnepep (Ha3an)
Yac otyeta |Yac otyeta 0 +

OTtueTHble cyTku Mecsiua: 1+31. [Npu 3HayeHnn paBHOM 31 OTYETHbIE CYTKU COB-
nagatoT ¢ KaneHaapHbIM Mecsiiem

HACTP. OATbI/

BPEMEHU MepeBop yac.

[Oara oTtyeTa

i:‘::rua EamHuubl namepenni Q n P: —kan u kre/cm?;, CU — TOx 1 MMa

Tepmonpeobp. | Xapakrepuctuka TC: m; 5000; Pt100; Pt500
Oor. uMmn. BXxon

Vcrionb3oBaHme oM. MMMyNLCHOTO BXOAA: [l — HE UCTIONb3yeTcs;
Ucnonb3. |KOHTp.ceTn — KOHTPOMb HanpsxkeHus ceTh; CHeT UMM. — cHeT UMnynbcos; Cur-
Han-us — BXo[ CUrHanusauum

Bec. umn. | Bec nmnynbca 0+9999,999, n/umn (BT-4/umn) 3 .
AMmin MuHMManbHOe YacoBoe 3Ha4YeHve napameTpa HaueHus iencTen-
Mmax MakcmmanbHoe YacoBoe 3Ha4yeHue napamerTpa TeJIbHB! TIPY Ha3Ha“e-
a P P HUM «CyeT.uMn.»
En. uam EavHuupbl nameperns: m3, KBT-4
YpoBeHb HP — HopmarnbHO pa3omkHyThIN; H3 — HopmanbHO 3aMKHY- 3HauyeHuns gencTeu-
bl TenbHbI NPY Ha3Have-
T noarts. Bpems nogTBepxaeHus cpabartbiBanus (0,5+9,9 c) HUM «CurHan-us»

OUCKP. BXOObl
YpoBeHb — HopMarnbHO pa3oMkHYTbIM; H3 — HopManbHO 3aMKHYTbIN
T noaTs. Bpemsi nogTBepxaeHus cpabatbiaHns (0+99 c)

YMNPABIEHUE BO2

Wcnonb3oBaHue BO2: m — B2 He ucnonbayetcs (Tonbko bA1); Aa — B2 nc-

nonb3ytotcs 61 v 642

BO1<>B2 Cnocob nepekntodeHust B: Bpy4Hyro — nepeknioyerne B ¢ knasuatypbl unu c MK,
JABTO, Mo AaTe — aBTOMaTU4eckoe nepekrtodeHve B no gate

WUcn. BA2

YnpasneHnue cmeHov B[l ¢ knaBnaTypbl: 3anpeT — cmeHa
C knas B[ 3anpelyeHa; C naponem — cmeHa B[] no naponto npu
’ ycTaHoBneHHol 3awmTe, C AocTynom — cmeHa B[] Tonbko 3HaueHus aeicTan-
Npy cHsTON 3awmTe TenbHbl MNPV Ha3HaYeHun
YnpasneHue cveHoit B[] ¢ MK: 3anpeT — cmera B[] sanpe- | BA1<>B[2 «BpyuHyto»
CNK LueHa; C naponem — cmMeHa B[] Bo3amoxxHa no naponto npu
YCTaHOBMEHHOM 3aLumTe
3HaveHus gevicTu-
BA1c flata nepexona BH2—>B/1 TenbHbl MNPV Ha3HaYeHun
<>
BO2 c Oata nepexona bA1->6[2 BAT BAﬂaZT::«BTo, no
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MapameTpbl HacTponku TB1...TB3

OBLUNE
CH Cxema namepeHusi: 0 + 14. Npn CU=0 — TB He ucnonb3ayeTcs
KT3 KT3 — KoHdurypauus tpy6onposoaa 3. KT3=: 0 — HeT namepenui B Tp-ae 3; 1 — u3-
MepeHue Tonbko V3; 2 — nsmepeHne Tonbko t3; 3 —Ma3mepeHue V3 1 t3, pacyet macchl
PPT M3. ®PT — dpopmyna pacyeta Tenna 0 + 10
KoHTp.t KoHTponb TekyLumx Temneparyp: — KOHTPOIb BbIXOAA 3a AnanasoH U3MepeHuin 1
" |ocraHoB cyeTa; C noAcT. — KOHTPOrb M pacyeT Q 1 M no tgor
KoHTponb pasHocTi Temnepatyp dt=(t1-t2)<tmin: HeT — HeT KOHTpOns;
KoHTp.dt |[KOHTpOnb 1 npopomkeHune cyeta; C NOACT. — KOHTPOMb U cyeT no dtmin, CyeT oTM. —
KOHTPOMb 1 OCTaHOB cYeTa
dtmin MuH1ManbHas pasHocTb Temnepatyp. Boibupaetcs 2 unm 3 °C
Uen.tx Mcnonb3oBaHne TemnepaTypbl xonogHou Boapl tx: HeT — tx He ncnonbayetcs (hx=0),
) [oroB. — ncnonb3yetcs txg; N3m. tx usmepsietcs
txa [HoroBopHasi Temnepatypa xonogHou sogel: 0 + 99,9 °C
Pxn [loroBopHoe abcontoTHOe AaBrieHne XxonogHom sBoapl: 1 + 25, krc/cm?
KoHTponb yacosoro Ternna Q12 Ha oTpulaTtensHoe 3HaveHne: HeTt — HeT koHTpons; Bes
KoHTp.Q |noAacT. — eCTb KOHTPOIb; — KOHTpOrb 1 npucsoeHne 0 cnaraembiM Q12 npu
Q12<0. CYeT OTM. — KOHTPOIb 3HA4YEHNS 1 OCTAHOB CYETa
KoHTpornb pasHocTy YacoBbix macc dM=(M1-M2): EE — HeT koHTpons; bes noacT.1 — KoH-
Tponb dM<— HE; Bes noacT.2 - koHtponb | dM | >HB; C noacT.1 — koHtpors dM<—HB 1
KoHTp.dM |npucsoerre M1 n M2 cpegHero sHadeHust; C noacT.2 — KOHTPOMb | dM| >HBE v npucsoeHue
M1 n M2 cpegHero 3Ha4eHus
Jonyctumas senuunHa Hebanadca macc: HB=102 dMmax (M1+M2)
dMmax YcTaBka Ha Heﬁzimch Yacosow maccbl: 0 + 4 % oTHocuTenbHo Mcp=(M1+M2)/2. Bbl-
BGupaeTcs paBHOW MOrPeLLHOCTM OQHOr0 pacxogomepa
WUcn.tHe | Vi3vepeHve Temnepatypbl BO3Ayxa tHB: —He nsmepsietcs; N3m. — nsmepsietcs
KoHTp.R KoHTponb pesepca. EE — HeT koHTpons; Be3 noacT. — ecTb koHTpOnb; C NOACT. — KOH-
" |Tponb 1 n3meHeHWe anroputMa pacyerta; CyeT OTM. — KOHTPOIb M OCTaHOB cyeTa
Wen.OTe Mcnonb3oBaHue QTB: & — pacyeT QtB B TB; HeT — HeT pacuyeTta QT8 B TB; Cymma

— Qcym=+QT8B; PasHocTb — Qcym= —QTB

MNapameTtpbl no Tpy6onposogam TP1, TP2 n TP3

Twn BogocyeTymka: MexaHuy. - MexaHu4eckuin; BT R - SNEKTPOHHBI; Tene-

Tun BC MeTp. — umMdpoBor kaHan pacxogomepa lMNurepdnoy
Bec nmn. | Bec nmnynbca Bogocyetymka: 0+9999,999, nutp
KoHp. BC KoHTpors anextponmutanms BC: [Tl — HeT koHTponisi; CeTb 0BLL, — KOHTPOMNb OBLLIEN CETY N Ta-
. Husa BC; UHameua.«PCx» —oHTporb pabotocnocobHocTv pacxogomepos «[utepdonoy»
KoHTporb 4acoBoro obbema: (R — HET KoHTpons; Bes NoACT. — koHTpors V>Vmax n
0<V<Vmin; C noAcT. — KOHTPOMb ¥ NPUCBOEHMe nokasaHnam V=Vaor npu V>Vmax,
KoHTp.V |V=Vmin npu 0<V<Vmin u V=0 npu 0; C noAcT. n koHTp.U — Toxe, 4To «C noact.» 1 npu
KoHTp.BC#HeT nprcBoeHve nokasanusam V=V aor npu oTCyTCTBUM HanpsbkeHus cetu; Cyer
OTMEeHeH — ToxXe, 4To «bes NoAcCT.», M ocTaHoBKa cHeTa no Q u M
Vmax BepxHsist ycTaBka Ha Yacoson o6bem: 0 + 99999,9; m®
Vmin HwxHsis ycTaska Ha Yacoson o6bem: 0 + 99999,9; m®
Vpor [orosopHoi Yacosoi o6bem: 0 + 99999,9; m®
tgor [oroBopHas TemnepaTtypa B Tpybonposoge: 0 + 175, °C
Ppor [JoroBopHoe abcontoTHoe AaBneHue B Tpybonposoge: 1 + 25, krc/cm?
farank P Hanuuue patunka gaenenust: [Jlg — HET AaTumka; ECTh, UGN — eCTb AaTUMK, pacqeT SHTarb-
Ny 1 NNOTHOCTU Mo Puam; EcTb, He Mcn — ecTb AaTyuk, pacyeT no Poor
PB BepxHui npegen gvanasoHa namepenun garyvka: 1 + 25 kolom?
Pn [MonpaBka Ha BbICOTY BOASHOrO cTon6a B UMMynbCHOW TpyoKe: iE +99m
KoHTp.MT | KoHTponb nycTon Tpy6bl: EE — HeT KoHTponst; [la - eCTb KOHTPOrib
Bxop NT | Homep BxoAa KOHTpOnsi NycTow Tpyobl: 1+4. @ — BXO/[] He ncnonb3yeTtcs
Bxoa R Homep Bxoaa koHTponsi peeepca: 1+4 (Tonbko B Tp2 ans CN=4, KT3=1). @ — BXOA He

ncnosib3yetcs




Tennosbluncnutens TB7 ncnonHeHus M PykoBoACTBO MO aKcnnyaTauum c. 19
2.7 CxeMbl usmepeHumn B cuctemax TB1...TB3
Cxema uamepeHmnii |9 [BF || o |m
o
) Els s(s(=s dM Q12 Qr Q1B
OTKpbITbIE CUCTE MbI
1 4] (M1-M2) |ML-(h1-h2)+dM-(h2-hx)®]  Her
[cn=1]"[3 M1-M2) [M2:(h1-h2)}+dM-(h1-hx)®]  Her
LAy ch=i 1]<|Q 2 (Ml MZ) Ml-(hl h2) dM-(hZh)l) dM-(h3-hx) | &
e [ ll]afa (M1-M2) (h1-h2)+dM-(h2-hx) (h3hx) |
2 922 3| (M1-M2) [M2:(h1-h2)+dM-(h1-hx)®] dM-(h3-hx) | ©
3 [ L] Q M3 M1-(h1-h2)+dM-(h2-hx) | M3 (h3-hx)
3 2 M3 M2-(h1-h2)+dM-(h1-hx) | M3 (h3-hx)
LPLV gt Cn=21 <1 | (M1-M2) M1-(h1-h2)+dM:(h2-hx)") HeT o
"—€> c — ()
Sl T M1-M2) |[M2(h1-h2y+dm(n1-hx|  rer o
1SS ]| M1-M2) [M1-(h1-h2)+dM-(h2-hx)d| M3-(h3-hx) o
3 — ; 365
3 S| (M1-M2) [M2(h1-h2y+dM-(h1-hx)Y| M3-(h3-hx) O
12 ol M3 M1-(h1-h2)+M3-(h2-hx) | M3-(h3-hx)
=|al‘a o~
N o I PO Y o
N < (o4
3|=|= M3 M2:(h1-h2)+M3-(h1-hx) | M3-(h3-hx)
NEl A |(M1-M2)+M3| M1-(h1-h2)+dM-(h2-hx) HeT
3|2 |N 2 [ML-M2ym3[ M2 (hL-h2)y+dM-(hihw) | et o
NEY S |SR [(M1-M2)+M3| M1-(h1-h2)+dM:-(h2-hx) HeT o
3 £ |(M1-M2)+M3| M2-(h1-h2)+dM: (h1-hx) HeT
3aKpbiTbie CUCTE MBI
NEs ] M3 M1-(h1-h2)+M3-(h2-hx) | M3-(h2-hx)
3|2|NB] M3 [M2(h1h2)+m3-(hihy)| M3-(h2-hx) o
NEY NI M3 M1-(h1-h2)+M3:(h2-hx) | M3-(h3-hx) | ©
3 S M3 M2:(h1-h2)+M3-(h1-hx) | M3-(h3-hx)
_|o] (M1-M2) M1-(h1-h2) HeT
(PLVL gt Cu=6 | =1 &5 L (M1-M2) M1-(h1-h2)+dM-(h2-hx)Y HeT N
s[2] | (M1-M2) M2:(h1-h2) HeT o
P2 92 2 MEIIR (M1-M2) [M2-(h1-h2)+dM-(h1-h)9]  wer
I o]z (M1-M2) M1-(h1-h2) M3:(h3-hx) | o
W V3 i3] s [ Q[ (MIM2) |ML-(h1-h2)+dM-(h2-hx)P] M3-(h3-hx) | §
TN — 2] @ (M1-M2) M2-(h1-h2) M3-(h3-hx) | o
3 (M1-M2) _|M2-(h1-h2)+dM-(h1-h)P] M3-(h3-hx) | ©
P1_V1 gtl — “
= ' n=7 E 0 § HeT M1:(h1-h2) HeT %
—
‘J-PZ?CZ [[]] o :-' §
Fe—m————————————=———= : > ™ +
L1 @"3 3o S wer M1-(h1-h2) M3-(h3-hw) | &
M - s | > (o4
R A cn=8] % - N
i 52 Q HeT M2-(h1-h2) HeT 6,'
P2 gt2 V2 =Y
1°? =) o2
____________________ NP +
WE §V3 332 o;;‘ HeT M2:(h1-h2) M3-(h3-hx) ga
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Cxema nsmepeHuii | & Ele|o|o dM 12
(cn) Clegl=|=|= Q Qr |Qme
TynukoBble CUCTEMbI
PN gt Cn=9 |04 . ? HeT M1-(h1-hx) HeT g
14 5 HeT M1:(h1-hx) HeT
:__J:P§ """""" V3 "?Ea'; ;‘ T ) T
& Tail3|a HeT M1-(h1-hx) M3-(h3-hx) |S &
,,,,,,,,,,,,,,,,,,,,, ! Q >
— 0|5 . HeT M2:(h2-hx) HeT ~
1PV 402 Cn=10 ~| B 3
"—Q—" 115|5|¢ HeT M2:(h2-hx) HeT
N R V39! z|g T
1 *, Q & o
& T35 HeT M2-(h2-hx) M3-(h3hx) |S &
777777777777777777777 Q 3
piyign (CU=11]i0 |6 | et [ML(nihsm2(h2hy)|  wer N
()] -
T (04

HeT M1-(h1-hx)+M2-(h2-hx) HeT

V2-p2

= |-
N
-
N
=
o
V1pl

N I V3 o3 T
IL,l—@_?,.‘ 3|6 % HeT M1-(h1-hx)+M2:(h2-hx) | M3-(h3-hx) g o
M3mepeHne obbema
J_P1@V1 Cn=12 - HeT HeT HeT
=
,J.P2 ©V2 > S '0;9 '0;9 '0;9 § HeT HeT HeT 'g:_J
- I V3 o3| &
f’l—@_?"‘ e HeT HeT HeT
CxeMbl Ha UCTOYHUKE
_ Cn=13 7 HeT M1-h1-M2-h2-M3-hxB HeT
V1 tt PL
v * 1 -
: wvarafg|1| S|SB M3 [ML(Lh2M3(2hx)|  er N
G 'L I =g INg B o4
v3 t3
— 5 * | ?tx J_P3 3 M3 M2:(h1-h2)+M3-(h1-hx) HeT
Cn=14j g HeT M1-h1-M2-h2-M3-h3 HeT
= V1 ott P
NI o
z 2Vv2PrP|3(9(5|&om M3 M1:(h1-h2)+M3-(h2-h3) HeT y
5 1 L [>|>]= o
S[Tp3 v3ts
— 1t 10 M3 |M2:(h1-h2+M3-(h1-h3)|  Her

MNpumevanne

1) 3HaueHne Tennoson sHepruM Q12, paccunTaHHoe no  doopmMynam

®PT=1 [Q=M1-(h1-h2)+dM-(h2-hx)] unu OPT=3 [Q=M2:(h1-h2)+dM-(h1-hx)]

npu

dM=(M1-M2) ToXOecTBEHHO paBHO JHEepruM, paccyuTaHHom no  dopmyne

Q=M1-(h1-hx)-M2:(h2-hx).
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3 MWUcnonb3oBaHWe NO Ha3Ha4YeHUHL

3.1 [pocMoOTp N N3MEeHeHne HaCTPOeYHbIX NapamMeTpoB
311 lpocMomp HacmpoeYHbIx NapaMempoe Mo UHouKamopy
CoctaB 1 0603Ha4yeHe NapameTpoB HAaCTPONKM NpuBeAeHbl B NyHKTe 2.6.

@® nrn

BO3BpaT Ha I'Ipe,Cl,bI,Cl,yLIJ,VIVI YpPOBE€Hb MEHK — knasuwen MeHto.

Ecnu BbIBpaHHbIN NapameTp He akTyaneH B KOHKPETHON KOHGUrypaLmm, To OH UCKIHo-
YaeTcHa U3 MeHIo (He oTobpaxaeTcs Ha aKpaHe).

Moapasaen BA2 mexio HACTPOMKMU nckmioyaloTcs U3 NpocMoTpa Mpy YCTaHoBKe Na-

pametpa «Mcnonka. B2 — HeT».

lMpumep npocmoTpa NnapaMeTpoB HACTPOWKN NpuBeaeH Ha puc.3.1.
[Mopsgok npocmoTpa napameTpoB HACTPOWVIKY:
1. YCTaHOBUTb CEPBUCHBIN PEXMM NPOCMOTPA, Haxas Ha 8 ¢ kHorky MeHtio.
2. Boibpatb meHio «k HACTPOUKWU» 1 HaxaTb kHonky Beog,.
3. Knasuwamu @ unu @ BblibpaTh Tpebyembii nogpasgen (CUCTEMHbLIE, BA1,
BA2, OOMN.UMM.BXOA wunn YTPABJI. BO») n HaxaTb kHonky «BBogy».
4. KnaBuwamun @ unm @ MO>HO BblOpaThb MHTEPECYOLLMIA NapamMeTp AN npocMmoTpa

3Ha4YeHuA.

Beibop noApasgenos, rpynn napameTpoB M MapameTpoB BbIMOSHAETCS KnaBuLLaMm
, BXOA, B BbIOpaHHbIN noapasaen (rpynny unu napameTp) — knasuwen Beopa,

5. lns nepexofa K n. 4 cnegyeT HaxaTtb KHOMNKY « MeHto». [Ins nepexoda K nn. 3 unu
2 Heo6X0aAMMO HaxaTb KHOMKY « MeHIo» HECKOIbKO pas.

HEBO3MOXHO!

BHUMAHUE! V3meHeHns  napameTpos

B  pexume  npocMoTpa

HaCTpoeK

1911:07:04

UMNE

CUCTEMHDBIE

AOMN.MMn.exon
YNPABJEHUE B2

Bbibop pasaena
©@®

Bbi6op napameTpa M3 cnucka

Het
be3 noacT.

MNopcTt.n koH.U

Ykasartenb Ha
TeKyllee 3HaveHne

N3meHeHune

Bbibop 3HayeHust

4YMUCJIOBOro napamerTpa

@ 1.Hooo00

OTo6pakaeTcs TONbKO

Beog

M3meHeHne uncna

npu paspeweHHoOM paocrtyne !

Bbibop paspsiga
ANna USMeHeHunsa

Pwuc. 3.1 — Mpumep npocmMoTpa 3HaYeHMs napameTpa HaCTPONKM

Meto

«[» - 0OCTYM K U3MEHEHMIO paspeLleH
H

Bbi6op TB

Beop

OBLUUE

TPYBA3

Tun BC=321€KTPOH.
Be O

I.(ou'rp.BC=He'r
KoHTp.V=Her

dukcaums
HOBOI0 3HaYeHUsi

Bbixoa
6e3 nsmeHeHum

©®® ©®

Bbi6op napameTpa BbiGop noapasgena
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3.1.2 UN3MeHeHUe HacmpoeYHbIX NapaMmempos

BBoa HacTpoeuHbIx NapameTpoB BbIMOMNHsAeTCs ¢ nomolubio MK (6onee npegnoytu-
TenbHbIN BapuaHT cM. N. 4.4) unu ¢ knaeuaTypbl.

3HayeHna HaCTPoeYHbIX MapameTpPoB PeKOMeHOyeTCs CBECTU BOeAWHO, B Buae Tab-
nvupl. MNpu HeobxogumocTy uMeTb ABe B[] Tabnuubl COCTaBNSAIOTCA pas3faenbHO AN Kax-
non 6a3sbl 6aHHbIX BA1 1 BO2.

[nsa BBOAA (M3MEHEHUST) HACTPOEYHbIX NapaMeTpPoB C KnasnaTypbl HE06X0AMMO:

1. PaspewmTb gocTyn K usmeHeHuto bJl, KpaTKoBpEMEHHO HaxaB Ha KHOMKY AOCTyna.
[Mpun aTOM B NpaBoM BepxXHEM Yriy UHAMKaTopa NosBnseTcs cumson «O» — 4OCTYN K U3-
MEHEHUI0 NapamMeTpOB paspeLLEH.

KHonka pgoctyna

e

\\ A
Mogenu 01M...05M ™ Mogens 04.1M Nant

Puc. 3.2 — PacnonoxeHue KHoMkn goctyna

M3amMeHeHve 3HavyeHns YNCNoBOro NapaMeTpa BbINOMHSAETCA nopa3psaaHo. Tpebyembln
pa3psag BblbrpaeTcs knasuwamm @ nnm @ npu 3TOM BbIOpaHHbIN pa3psa BblgenseTcs
MUratoLLMM KypCopoM. VIaMeHeHne 3HaveHns umdpbl 1 3HAKOB «—» (MUHYC) M «.» (TOYka)
OCyLLEeCTBNAETCS KnaBuwamm @ unu @

3aBepluaeTcs M3MeHeHue 3HavyeHnsl napameTpa HaxxaTtnem knasvuwv BBOM.

Ecnn 3agaHHOe 3HayeHne BHe YCTaHOBMEHHOMO AuanasoHa, TO OHO UTHOPUPYETCS U
Ha 3KpaH BbIBOAWUTCS AnarHocTnyeckoe coobuerHne o6 owmnbke (puc.3.3).

Ownbka BBOAa 3HAY.
Paspew.anan.3Hau.:
0.0-10000.0

Puc. 3.3 — CoobuieHure 06 owmnbke npy BBOAE OAHHBLIX

BHMMAHMUE! [lo 3aBepLueHunio BBOAA HACTPOEYHbIX NapaMeTpoB HEOBX0AMMO Knasu-
wen MEHHKO BbINTM Ha BEPXHUI YPOBEHL MEHIO 1 BKITHOYMUTB 3alyMTy Ha
M3MEHEeHne NapameTpoB HaxaTueM Ha KHonky flocTtyn!

3.2 Co6poc apxuBoB

Pasnen CBPOC APXUBA wmeHio TB7 npegHasHadeH Ans oGHyneHnss coaepXunmoro
perynsipHbIX U3MepUTENbHbIX apXMBOB U UTOrOBbIX 3HAYEHWI MapamMeTpoB Mpu BBOAE
npmnbopa B KOMMEPYECKYIO 3KCMyaTaLmio.

Onga BbinonHeHus onepauun CBPOC APXUBA Heobxoanmo:

1. PaspewmTb AOCTYNM K HACTPOEYHbIM MapameTpaM, HaKaB KPaTKOBPEMEHHO Ha
KHOMKY goctyna (cm. puc. 3.2);

2. C nomoLbo KnaBuLl unm @ BblOpaTh U BonTK (Haxkatuem BBOM) B pasgen
CEPBUC-CBPOC APXUBA,;

3. KnaBuwamum @ unu @ noaTBepanTb HE0HXOAUMOCTbL COpoca «Aa» 1 HaXaTb Kna-
suwy BBOQM. [Ins oTka3a oT cbpoca BbIGpaTb «HEeT».

Mpumeyanne Onepaumnsi «KCBPOC APXUBA» 06HyNsieT ToNbKO COAEPXXUMOE U3MepU-
TENbHbIX aPXVBOB U UTOMOBbLIE AaHHbIE.
HacTtpowku u coaepxumoe apxmBoB COOLITUI He U3MeHSIoTCS!
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MHdopmaums o pakte cbpoca apxmBoB pMKCUPYETCS B apXmBe COOLITUN.

Beop ®ukcaums
n3MeHuin

HANAOKA Bsop
SHEPIOMNOTPEBJIEHUE > Het
ANN.HEUCMPABHOCTHU | Oa |
CBEPOC APXUBA| @
Bosspar 6e3
n3MeHuns

©@®

AeicTBuA

Puc. 3.4 — Cbpoc apxuBa
3.3 [pocmoTp TeKywwmnx N UTOroBbIX NoKasaHUM

MpocMOoTp TeKyLLMX U UTOrOBbIX NOKa3aHuii BbINOMNHSAETCS B noapasaenax Tekywme un
WToru rnaBHoro akpaHa MeHto.

K TekyLimm napameTpam OTHOCSITCS 3HAaYEeHWS PacxodoB, TemnepaTtyp, PasHOCTU TEM-
nepatyp, AaBneHNs U TENSIOBON MOLLHOCTY.

K nToroBbiM napameTpam OTHOCSATCS 3HAYEHUs! C HapacTaloLyM UTOroM (OT MOMEHTa
cbpoca) 06 LeMOB, Macc, pa3HOCTM Macc, TENOBOW SHEPrUM, CHETUMKM BPEMEHW HOPMaIbHOM
paboTbl ¥ BPEMEHW OTCYTCTBUS CHETA, CYETHUMKU ANUTENBHOCTEN HELLTATHBIX CUTYaLMIA.

MpumeyaHune ViameHeHWe UTOrOBLIX NapaMeTpoB (Macca, pa3HOCTb Mace, TennoBasi
3Heprus, BHP n BOC) npovcxoaut B KOHLE Yaca.
[MCKPETHOCTb HapalLMBaHUsA UTOroBOro obbema - 1 MuH.
[Mpu npocmoTpe TekyLmMx napameTpoB HanpoTVB n3MepsiemMoro napameTpa otobpa-
xatotest kogbl HC. Mpu npocmoTpe utorosbix napameTpos koabl HC oTcyTcTBYHOT.
[Mpumep npocmoTpa TekyLmx nokasaHui no TB1 nokasaH Ha puc. 3.5, MTOroBbIX — Ha

Homep TB O6wue napameTpbl
no TB

Bei60op TeKyu.menoTBl TP eKyu.menoTBl TeKyu.menoTBl o6y
napameTpa |t °oC 73 865°C dt=33.782°C

®®

P=4.456 krc/cm2]
2 456 M3 /u Px=4.456 Krc/cMm2

@ @ Toysonosona (4 @

Puc. 3.5 — lNprmep npocmoTpa TekyLmMx napameTpoB

02.02. 1911 07:04
TEKY
APXWBbI
Homep TB O6wume napameTpsbl
@ Homep Tp no 7B
Beibop NTorn no TB1.TP1 NToru no(IB1 @ Vitoru no TB1.(06
napamerpa V=1134m3 d =i

.123Tkan

@ @ 12307 M=1130T
HP = 740 yac
Mapametp BbI6
@ @ TpVGObAp%%oua @ @
Puc. 3.6 — lNprmep npocmoTpa UTOroBbIX NapameTpoB

B pasgene Utoru no TB1(2,3)/0O6wue ans npocMoTpa AOCTYMNHbI CHETYMKM ANUTESb-
HocTn HC:

Tmin — pacxoa MeHee MUHUMYMa; Tmax — pacxog Gornbliue MakcuMyma;

Tdt — pasHOCTb TemnepaTyp MeHee MUHUMYMA; Tan — OTKIIOYEHNE INEKTPONUTAHNS;
Tdb — pyHKUMOHANbHBIN OTKa3; TnT — OTCYyTCTBME TENNOHOCUTENS;
TpeB — Hanuuve peeepca.
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Mopsigok npocMoTpa TekyLumx U VToroBbIx napameTpoB.

1. KnaBuuamm @ nnm @ BbIOpaTh pasgen « Tekywwme» unu «tom» n HaxaTte «BBogy.
2. BolbpaTb nogpasaen — tennosow Beoa TB1, TB2 nnun TB3 u HaxaTb «BBoa».

3. KnaBuwamm @ nnm @ BblbMpaeTcsa Heobxoaumeln Tpybonposos.

4., Knasuwamm @ nnm @ BbIOMpaeTCs Hy>XHbI napameTp.

5. 1na Bo3BpaTa B MaBHbIN 3KpaH MeHo Heobxoanmo ABaxabl HaxaTb « MeHro».

3.4 TpocMOTp apXMBHbIX NOKa3aHUM

TennosbMUCIUTENb NO3BONSAET BbIBOAUTL Ha UHOMKATOP apXUBHbIE AaHHLIE B HACOBOM,
CYTOYHOM MM MECAYHOM paspese 3a Nobyto aaTty B npegenax rnybuHbl apxuea.

[MpocmoTp Ha nHAMKaTOpe apXMBHbIX NOKa3aHWI BbINOMNHSETCA B pasaene ApXmBbl.

[Mpumep npocMoTpa apxuBHbIX 3anucen npueeaeH Ha puc. 3.7.

o
03.02.1911:07:04 chosou APXVB ’ ] @ =
TEKYIUE CYTOUHbIN APXWNB s o
UIOrY MECSAYHbIM APXMB nycT TB3 8
APXVIBbI MTOrOBbIN APXUB @ 2

3 =
CoobueHue o rpaHuue A TBLI TPL E>s Koa HC
apxuBa N\ 353 Beop
P BHenpepenosapxuBa aSZ
(o=
AYTBLTP1 ©0% [AGTBITPL 02.02.15 12
t=53.782°C 2%
v=3.235m3 V=3.235m3 ©
MameHeHve wicna M=2.1237 M=2.123T7 g
@ AUTBLTP1 AUTBLTP202.02.19 12 @ z
02.02.19 f1 t=33.782°C t=33.782°C a
@ V=2.235m3 < = @ 2
M=1.1237 §
@@ A4 TB1 TP1 [P PRI @ @ 3
t=33.782°C N q @
V=2.235m3 \ ac
Beibop paspsaa M=1.123T1 apX1MBHOW
3anucu

ANA U3MeHeHnsa

B CTOPOHY
YyMeHbLleHns

Bbi6op .
Tpybonposoaa @@ :

Tun apxusa
CoobLueHne o rpaHuue @ FRi3Y02.01.19 23|
apxvBa N\
P BHenpepenosapxuBa

]

1

|

YcraHOBKa AaThbl iﬂpOCMOTp napamerpa| i
U BpeMeHun | npyu UsMeHeHun |
apXMBHOW 3anucum ! patbl/BpeMeHu !

Puc. 3.7 — MNpumepbl BbiBOAa Ha MHAUKATOP apXUBHbLIX BEMUYMH

Mocne BbiGopa Tnna apxua crnegyeT BbiOpaTe HOMEP TEMMOBOrO BBOAA M HaXaTb
knasuwy BBop. Ha BepxHel cTpoke nHaukaTopa BbIBOAATCH 0603HaYeHMs TUNa apxvBea
(AY — yacosoin, AC — cyTouHbIli, AM — mecsiuHbIA, AU — NTOroBbIN) U AaTa/Mac apXMBHOWN
3anuncu. Ha HMKHUX cTpokax — o603HayYeHMe 1 3HavYeHne napameTpa, eAvHULbI n3mepe-
HWUIA 1 Npy Hanu4mum kog HC.

[MpocmoTp 3HauYeHui ApyrMx napameTpoB No TB Ha 04HOM 1 TOM e MHTepBare Bpe-
MeHM ((PUKCMPOBaHHas Aata) BbIMOMHSETCS HaXaTUsIMU KnaBuLL @ unm @

KnaBuwamu @ unm @ BblOMpaeTcs Ans NPOCMOTpPa KOHKPETHBIN napameTp.

[nsa npocmoTpa apXuBHbIX NOKa3aHWI OAHOIO NapaMeTpa Ha OpYrnx MHTepBanax Bpe-
MEHU criefyeT HaxaTtb knasuvwy Beopa. Mpu aToM BeigenseTcs gata/Bpems. [anee kna-
BULLIAMMN @ nnu @ MOXHO YBENUYMBATb UMK YMEHbLUATb AaTy/BpeMsi.

Mpu gocTukeHUM Npegenos apxuea (B NPOLLMIOM Unn ByayLem) Ha HUXKHEN CTPOKE UH-
avumpyetcs cooblleHne «BHe npepgenoB apxuBay, YTO CBUAETENLCTBYET O BbIXOAE 3a
ananasoH apxuBea.

Mo>xHO ocyLLecTBMTb ObICTPLI Nepexos kK HeobxoaMMo faTe apxuBHoW 3anucu. Ons
3TOro MNpu BblAENEHHbIX AaTe/BpemMeHn (MpoCMOTP NpyU U3MEHEeHUW [aTthbl) crnegyet
HaxaTtb knaevwy BBop. Ha akpaH BbIBOOATCS Aata M BpeMsi, KOTOpble MOpas3psiiHO
MOXHO M3MeHUTb. [0 OKOHYaHUK M3MEHEHUS cniedyeT HaxaTb knasuwy Beog.

[nsa BbixoAa B rMaBHbIV 3KpaH MEHI0 cneayeT HECKOMbKO pa3 HaxkaTb KHOMKY MeHto.

Bbi6op n
Tpy6onposoaa @@ ﬂaTa:;aar?;g‘:HOM

Bbi6op Aatbl

pocMoTp napamertpai
PV bUKCMPOBaHHOI |
[aTe/BpeMeHm !

_:|=
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3.5 KoHTponb nsmepsieMbix napameTpoB

B npouecce paboTel TB7 koHTponvpyeT mamepsiemble U paccyuTbiBaemble napa-
MeTpbl Ha COOTBETCTBME AManasoHy U3MEPEHNI, a Takke (Npy HeobxoaMmMoCTn) Hannyne
CeTeBOro nNuTaHusa pacxogomepos. [pu BbIxoAe napameTpoB 3a AOnycTuMble npeaensl
dopmupyetcs ko HC, KOTopbIN BLIBOAMTCA HA MHAMKATOP U 3anucbiBaeTcs B apxms. Tun
HC oTobpaxaeTcs B NPaBOM HWXHEM Yrfy 3KpaHa rmaBHOMO0 MEHI0 B BUAE MUratoLLero
cooOLeHus.

02.02.1611:07:04

TEKYLIWNE

nTorun

APXWUBbI HC TB1 tl|<=s= Tun HC

Puc. 3.8 — Curhanusauus o Hannumm HC

KoHkpeTHbIn ko HC oTobpaxaetcs B nyHktax meHio « TEKYLWME» nnn «APXMBbI»
HanpoTVB nHaMumpyemoro napametpa. Npumep nHavkaumm koga HC npueegeH Ha puc. 3.9.

Tekywmeno TB1.TP1 |KoaHC AUTB1T1P102.02.16 12
t=--- oC P Kog HC
V=3.235M3 O
Go=3.654M3/u M=2.123T
lMpocmoTp TekyLwmux napameTpoB lMpocmoTp apxuBHbIX NapameTpoB

Puc. 3.9 — MNMpumep nHamnkaumm koga HC

||I'IpumeanMe Kogpl HC B meHtio «MTOIM» He oTobpaxatoTcs. ||

3.5.1 [llepeyeHb k0G0 HewMmamHbIX cumyayuii:

«<» — 3Ha4YeHWe NnapameTpa MeHbLLE MUHUMYMA;

«>» — 3Ha4YeHWe napameTpa 6ornblle MakCUMyMa;

«I» — OTCYTCTBYET HanpspKeHWe NUTaloLLen ceTh, 06pbIB MUHUM CBSA3W UMW Heucnpae-
HOCTb pacxogomepay);

«#» — BenuuuHa gucBanaHca macc npesbIlaeT OoNyCTUMbIN Npeaen?;

«R» — Hanuuue peBepca B cucTteme TennocHabxeHus;

«O» — OTCYTCTBME TENnoHocuTens (nycras Tpy6a).

Mpumeyanna 1. KoHTponb o6pbiBa NUHWMM CBSI3W UMM HEMCNPABHOCTW pacxoaomepa
BO3MOXHbI TOMNbKO NpU NpUMEHEHUN pacxogomepos Nutepdroy.
2. HC no ancbanaHcy macc otobpaxaeTcs Tonbko B MeHo «APXVB»
ana napametpa dM.

35.2 Konmposnb mekyuwe2o pacxoda

Mpw ycTaHoBKe TUNa BogocHeTYnka «MexaHuy.» 1 NPeBbILLEHNN BXOAHON YacToThbl
OT pacxogomepa BenuunHbl B 2 'l (Bonee Bbicokasi YacToTa npuHumaeTcs 3a apebesr
KOHTaKTOB repkoHa), oopmupyetcst kog HC «>» 1 Ha MHOUKaTOP BbIBOAUTCS 3HAYeHue
pacxofa, cooTBeTCTBYyloLee YacToTe 2 L.

Mpwn ycTaHoOBKe pexxrmMa KOHTPONSA CeTeBOro NuTaHust (paboTtocnocobHOCTN) pacxo-
aomepoB (KoHTp. BC#HeT) 1 He nogkntovyeHHOM curHane KoHTpons (6onee nogpo6Ho
cm. n. 3.5.8), Ha MHAMKATOP BbIBOAMTCH hakTMYEeCcKoe 3HavYeHre pacxona 1 otobpaxa-
etca kog HC «!» (otcyTcTByeT anektponutaHme BC).

3.5.3 Koumponb 0aeneHusi

KoHTponupytoTcs M3MepeHHble 3Ha4YeHUs1 BXOAHOIO Toka OT AAaTYMKOB OaBIEHUS.
Ecnun 3HauyeHns BbIxoOAT 3a AnanasoH 3,2...24 MA, To B apxuBe cdukcupyetca kog HC
«<» UNKN «>», a Ha UHAMKATOP BbIBOAUTCA coobueHne «— — —». Mpu Hannuum HC no
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AaBINEHUIO pacyeT MacChbl Y SHEPTUM BIMOSTHAETCS MO AOrOBOPHOMY 3HaUYEHUIO AaBIeHUs
(Poor1+Pgor3).
3.54  KoHmponb memnepamypsbli

KoHTponupytoTca M3MepeHHble TeKyliMe 3Ha4YeHus TemnepaTyp Ha COOTBETCTBUE
AvanasoHy. Ecnv 3HayeHue TemnepaTtypbl BbIXOAMT 3a yKa3aHHbIN AuanasoH, TO B apxvBe
dukcupyetcs kog HC «<» unu «>» 1 Ha nHaukaTtope otobpaxaeTcs «——— ».

PacueT macchbl 1 aHeprumn no TpyGonposogam Tp1+Tp3 npu Hannumn HC onpegens-
eTCcsl 3HaYeHneM HacTpoeyHoro napametpa «KoHTp.t». BapuaHTel npeacraBneHvst WH-
dopMaLmmM O TEKYLLUX U apXUBHbLIX JaHHbIX NPeACcTaBneHsbl B Tabnvue 4.

Tabnuua 4.
ManasoH Tekywme ApxuB
MapameT A KoHTp.t
P P KOHTpOns P 3HavyeHne | Kopg HC 3HayeHue Kog HC
C‘-IeT.OTM. «<» UINN «>» —_———_—— «<» UNN «>»
t1,t2,t3 [ 0+ +180°C -
C noacr. «<» UK «>» |tgorl+tgor3|«<» unu «>»
tx 0 ++180 °C X «<<»unm«>» | txgor.  [«<» nnm «>»
tHB -50++130 °C X YU «>» | ————  [«<» nunu «>»
MpuMeyaHve: X — nboe 3HaveHne

355

Konmposb pasHocmu memnepamyp

KoHTponupyeTcs pasHocTe Temnepatyp dt=(t1-t2). Ecnu 3HayeHne pasHoCcTV Temne-
paTyp MeHblUe, YeM AonycTuMas BenuuuHa dtmin, To Ha MHAMKaTOPe U B apxvBe UKen-
pyetcs kog HC «<».

Pacuet aHeprum no TB npu Hanmymm HC onpepgensietcs 3Ha4YeHWEM HaCTPOEYHOro
napametpa «KoHTp.dt». BapnaHTbl npegcraBneHns nHopmaumm o TEKYLLMX N apXMBHBIX
AaHHbIX NpeAcTaBneHsbl B Tabnuue 5.

Tabnuua 5.
HnanasoH Tekywme ApxuB
Mapametp KOHTPONS Konp.dt 3HayeHne Kog HC 3HaueHue | Kog HC

Het daktuny. dt HeT dakTny. dt HeT
dt dt < dtmin °C Be3 noacr. dJaKTw_L dt «<» CDaKTVIT-I. dt «<»
C noacr. dtmin «<» dtmin «<»
CyeT.0TM - «<» - «<»

Mpw otcyTcTBUM TennoHocuTens (V1, V2 = 0), pasHoCTb TEMNepPaTyp HE KOHTPOIUPYETCSI.

3.5.6

Mpv pacyeTe 4acoBOro Tensa MOryT BO3HUKHYTb CUTyaLMW, KOr4a MOMyYeHHbIR pe-
3ynbTaT UMM OAHO M3 CriaraembiX B pacyeTHOW (DopMyre CTaHOBUTCS OTpULaTeSbHbIM.

TB7 B 3aBMCUMOCTY OT 3HauYeHus napameTpa « KOHTP.Q», KOHTPONMPYET AaHHYHO Cu-
TyauuIo U KOPPEKTMPYET pesynbTaT BbIYMCTIEHWA.

BapwvaHTbl NpeacTaBneHns MHopmMaumm B apxmBax B 3aBUCUMOCTU OT 3HAYEHUs na-
pameTpa «KoHTp.Q» npeacraeneHsl B Tabnuue 6.

Konmposnb «4acoeoz2o menna»

Tabnuua 6.
KoHTp.Q 3Ha4yeHne B apxuBe Kog HC
HeTt dakTnyeckoe 3HaveHme Q12 n Qr HeT
Be3 noacr. dakTnyeckoe 3HayeHve Q12 u Qr «<»
C nopcran. OTkoppekTMpoBaHHoe 3HaveHne Q12 n Qr. (OTpuuatens- <>
HblM pesynbTaTtam npuceamBaeTtcs 3HaveHve 0)
Cuet oTM. ——— «<»
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3.5.7 Konmponb pasHocmu Yyacoebix macc (6anaHc macc)

KoHTponb pasHocTu YacoBbix Macc npumeHsietca TOJIBKO ans cxem namepexun, B
koTopbix napameTp dM paccuutbiBaeTcst no pasHoctn dM=(M1-M2) (CU=1, 2, 4 n 6).

KoHTponb HebanaHca macc BbiNOMnHAETCS B KOHLe Yaca. PasHocTe macc M1-M2 cpas-
HMBaeTcsa ¢ BenuunHon gonyctumoro HebanaHca HB. BennunHa HebanaHca onpepens-
eTcs kak HB=102 dMmax (M1+M2), rae dMmax — fonycTumoe 3HayeHue HeGanaHca (%),
KOTopoe BbIGMpaeTcsa MCxXoas U3 NOrpeLlHoCcT! OAHOro pacxogomepa. B sasncumocTtn ot
napametpa «KoHTp.dM» B apxuB 3anncbiBaloTCA N3MEPEHHbIE MU OTKOPPEKTUPOBAHHbIE
3HadeHns M1 n M2. Anropntm chopmMmpoBaHns apxmBHbIX 3anncen M1 n M2 npu pasnuy-
HbIX 3Ha4YeHunsax «KoHTp.dM» npusegeH Ha puc. 3.10.

KonTp.dM +:5 ? +H|E dM=M1-M2 541 eucrem
Hert Muswm, koga HC HeTt obasn
Be3 noactaH.1| Muam+HC «#» Muzm OTKpbITas
Be3 nogctaH.2| Musm+HC«#» Muam | Musm+HC«#» 3akpbliTas
C noactan.1 | Musm+HC«#» McpeaHee Mwuzm OTKpbITas
C noactaH.2 | Muam+HC «#» McpeaHee Muam+HC«#» 3akpbliTas

Puc. 3.10 — dopmuposaHme apxmea B 3aBucumMoctn ot napameTtpa Kontp.dM

KoHtp.dM = HeTt KoHTpons HebanaHca HeT. B apxuB 3anucbiBaloTCs M3MEpEHHbIE 3Ha-
yeHusa M1 un M2. Kog HC He dopmupyeTcs.

KoHTp.dM = Be3 noact.1. Tonbko chukcupyeTcs npesbiweHne (kog HC «#») oTpuuatens-
HOW pa3HOCTN Macc Haf BenmnyvHon HebanaHca. B apxuB 3anvcbiBaloTCs M3MEPEHHbIE
3HaveHua M1 n M2.

KoHTp.dM = Be3 noact.2. Tonbko cmkcupyetcs (ko HC «#») npeBbllleHe pasHOCTK
Macc rno Moayso Hag BenuumHon HebanaHca. B apxvB 3anucbiBatoTCA M3MEPEHHbIE 3Ha-
YeHua M1 n M2.

KoHTp.dM = C nopcT.1 Mpu npeBbilLeHUN OTpULATENBHONM PasHOCTM Macc Haa BENUYUHOM
HeGanaHca dmkempyetcs kog HC «#» 1 B apxuB 3anvcbIBalOTCS U3MEPEHHbBIE 3HAYEHNS
M1 n M2. Ecnu pasHocTb Macc HaxoguTcs B guanasoHe — HBE<dM<O0, To apxvBHble 3Ha-
YeHUs1 3aMeHsTCA Ha cpefHee 3HadveHe M1=M2=0,5-(M1+M2).

KoHTp.dM = C nopcT.2. Ecnu pasHocTb Macc Haxoautcs B anana3oHe — Hb<dM<+HB,
TO apxuBHble 3HayeHns M1 un M2 3ameHslOTCA Ha cpegHee 3HayeHue
M1=M2=0,5-(M1+M2). B npotuBHom cny4ae cukcupyetcst kog HC «#» n B apxus
3annCbIBalOTCA M3MEPEHHbIe 3HaveHns M1 n M2.

MpumeyvaHne Koppekuymn nogsepraioTcs TONbKO apXvBHble 3HadeHns M1 n M2. 3Have-
Hust 06bemoB V1 1 V2 3aHocATCS B apxmB 6e3 KOPPEKTUPOBKM.

3.5.8 Konmponb anekmponumanusi unu pa6omocnoco6Hocmu BC

BbluvcnuTens NO3BONAET KOHTPONMPOBAThL HAnMyMe 3MeKTPOCETEBOro MUTAHWUA Ha
pacxofoMepax WnvM WHAUBMAyanbHyl paboTocnocobHOCTb pacxogoMepoB «Mutep-
dbrioy», BKIOHYaa KOHTPOIb LIENOCTHOCTU NIMHUK CBSA3WU. VICTOYHMKOM curHana KOHTpOns
ABNAIOTCS:

1. JononHutenbHbIM umnynbeHbIn Bxog (X10:1). CnegyeT nogath HanpshxkeHne ot 10
00 16 B ¢ ogHOro 13 6510k0B 3NEKTPONUTaHNS pacxogoMepoB. [aHHbIN cnocob pekomeH-
AyeTcs NPUMEHATb B CIlydae NoAKINioYeHns 6r10KOB aNeKTponMTaHns BbIYMCAWUTENS U pac-
XO[OMEPOB K pa3HbiM ha3am nnv asTomartam.

2. Pasbem PWR (cm. cxembl nogkntoyenus, Mpunoxerue b). JaHHbIi cnocob KOHTpons
peKoMeHAyeTCs NPV NOAKTHOYEHNN BbIYMCIIUTENS Y pAaCXOO40MEPOB K O4HOMY aBTOMaTy.

3. mnyncHble Bxoabl (X4, X5). Mpumensetca TONMbKO ans pacxopgomepos Mutepdroy.
Mpw aTOM BbIXOA, pacxogomepa AOMmKeH MMeTb pexxm « IHBepcHbIN» unu «TenemeTpusi».
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Cnocob koHTpons BblbupaeTcst yctaHoBKoW napameTpa « KoHTp. BC» no kaxxgomy 13
TpybonpoBoAoB Tennosoro BeoAa. VICTOYHMK curHana KoHTpons 3agaeTcs BbIOopom na-
pameTtpa «4OM. UMMN. BXOO-Ucnonb3s.».

Mpy oTcyTCTBUMM 3nekTponuTaHus (BbIXo4e M3 CTPOs pacxogomepa unv obpbise NHWK
cBA3mn — Tonbko Ana MNutepdnoy) opmupyeTcs ko auarHocTupyemoin cutyaumm HC «I» no
obbemy 1 Macce no Tpybonposoaam, NS KOTOPbIX YCTAHOBIIEH PEXUM KOHTPONS.

JanbHenwun pacyet macc, NnoTpebrneHHon SHeprun 1 apxmBNpoBaHNe napameTpos
BbIMOMHAETCA B 3aBMCUMOCTM OT 3Ha4eHus napameTpa «KoHTp.V» (cM. n.3.5.9).

HC no oTKnoYeHnIo 3neKTponuTaHna pacxogomepos dhopMypyeTcs npu nponagaHns

KOHTPOJBHOTO HanpsiKeHUsl Ha BPEMSI He MeHee 2 MUH.
Tabnuua 7 BapuaHTbl KOHTPONS CETEBOIO NUTaHMS! PAcXO4OMEPOB

HacTtponku
E & aon. umn.
I g
3 g Cxema nogknoyeHust Onwncatne BXOO-Mc- | Kowtp.BC
== nonbs.
o 2 HeT koHTponsa anekTponu- Toboe HET
TaHWs pacxo4oMepoB 3HayeHune
KoHTponb anekTponuTa-
X4 X5 Hns BC yepes gononHu-
A 1/2|3|4|1|2|3]|4]||TenbHbin BXxoa. Mntoc BN
B lf' ;‘2"3‘: ‘1‘; 3"4‘1 pacxogomepa nogknioyartb
e == ———"|Ha koHTaKT X10:1 (X5:3
1 X10 PWR | |ans 04.1M NaiAt), munyc — KoHTtp.cetn | CeTb 06Ly
1 2] 3 ‘ a1 ‘ 2[ 3 ‘ 4||Ha ntobon cBobOAHbINA KOH-
| F TakT X4,X5:B (no6on cso-
Hanprixenye BOAHBIM KOHTAKT «FX—»
ot bl pacxoaomepa X4, X5 gns 04.1M Jlanr).
X4 X5
A |1]2]3|4]1|2|3]4
JTo6oe
Blil2/3lall1]2|3]a|| KoHTponb anekTtponuta-
3HaYeHue,
2 Hua BC yepes pasbem KDOME CeTb 06y
X10 PWR PWR Bbluncnurens P
«KoHTp.ceTn»
IBER FEEE
T,
Ununt=10...30V
|| Betxoa F2 Mutepdnoy KoHTponb anekTponuTa-
X4 _L_2 X5_ _| |Hus BC, pa6oTtocnocoGHo-
Al1]z2]s]a]1]2]3]4) CTW pacxogomepa u Le- JTro6oe
3 | | | nocTHOCTW NnHMIA cBA3K 3HayeHue, WHane.PC
B 212[3[4][112/3]47 |yepe3 MMMyMbCHbIE BXOAbI Kpome )
BbIUMCIIUTENS. «KoHTp.ceTn»
X10 PWR TONbKO ans pacxono-
1‘2‘3‘4 1‘2‘3‘4 mepos Mutepdnoy
BHUMAHMUE! TlNogadvy Ha 4ONONMHUTENbBHBIN BXOA HanpsxkeHus Boiwe 16 B (BapuaHT 1)
cnegyeTt BbINONHATL Yepes pesnctop HomuHanom 30...100 kOwm.
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3.5.9 Konmposib yacoeozo o6bema

KoHTponunpyeTcst namepeHHoe 3HadyeHvne obbema no Kakgomy u3 TpybonposBoAoB Ha
4aco8oM UHmMepeasie, Ha NPeAMeT BbIXoda 3a yCTaHOBMeHHble npeaens! (Vmin n Vmax).
B 3aBucumocTy oT 3HaveHns napameTtpa «KoHTp.V» (KOHTponb 4YacoBoro obbema) v Bbl-
OpaHHOro pexxuma KOHTPOMs Hanmuuns anekTponutaHua BC akTuBM3npyloTca pasnuyHble
HC no o6bemy 1 paccumMTaHHOM Macce.

BapwaHTbl npeacTaBneHns nHpopmaummn B apxmeax B 3aBUCUMOCTU OT 3HaYeHns na-
pameTpa «KoHTp.V» npeacTtaeneHsl B Tabnuue 8.

Tabnuua 8.
KoHTp.V Vpakr=0 0<Vdakr<Vmin VpakT>Vmax
) 3HadveHune |Kog HC| 3HaveHnune | Kog HC |3Hauenune | Kog HC
HeTt VapakT HeT Vpakr HeT
be3 noacr. VpakT «<» Vpakt «>»
C nopcr. 0 HeT Vmin «<» Vpoor «>»
C nogcT. n KoHTp.U V) Vmin «<» Vpoor «>»
CyeT OTMeHeH 2 Vpakt «<» Vpakt «>»
Ry |-|pl/| nponagaHun ceTeBoro NMTaHnA pacxoaomMepoB B apXmB 3anncbiBaeTcA 3Ha4eHne aoroBsop-
Horo o6bema (Vaor) n kog HC «». Mpn apyrux 3HaveHmsx «k KOHTP.V» B apxmBe uKCUpyeTcs kog
HC «!», a 3Ha4yeHue YyacoBoro oobema 3ameHseTcs npo4yepkamu.
2) PacueT Macchbl U 3HEpPrMM oCTaHaBNMBaETCs, B apxuBe no obvemy dukenpyetcs kog HC «<»
unn «>». 3Ha4yeHne 4yacoBoro obbema paBHO CbaKTVI\-IeCKOMy 3Ha4YeHuto.

3.5.10 KoHmponb omcymcmeusi mennoHocumensi (mycmasi mpy6a)

BbluncnuTtens dukeunpyeT hakt oTCyTCTBMA TennoHocuTens B Tpybonposoae npwu
yCMoBUK, YTO pacxofgomep BblgaeT norndeckuin curdan «lMycras Tpy6a» unm ncnonbay-
eTca pacxogomep MNutepdnoy B pexume TenemeTtpus.

Jlornyeckuii curHan nogaeTcs Ha OavH 13 AnCkpeTHbIX Bxogos [B1...[1B4. B HacTpoiikax
no Tpybonposoay criegyeTt yctaHoBWTL napameTp «KoHTp MT=da» n 3agate HOMep AncKpeT-
Horo Bxoaa: «Bxoa MT=x», rae x — Homep Bxoaa. [JJoNOnHMUTENBHO B HACTPOMKaX ANCKPETHBIX
BXO/I0B 3a4aeTCH TUN YPOBHS BXOAHOrO KaHana (HopMarbHO 3aMkHyTbI (H3) nnn HopmarnsHo
pa3omkHyThI (HP)) n Bpemsi noateepxaeHusi cpabatbiBaHus (TnoaTs. ).

Mpu ncnonb3oBaHunm pacxogomepos [Nutepdnoy B pexmme TenemeTpus AMCKPETHbIE
BXOAbl HE 3aE€NCTBYIOTCS.

Mpw nosBneHun curHana «lMyctas Tpyb6a» AnuTenbHOCTbLIO Bonee 2 MUHYT, Ha UHAW-
kaTtope otobpaxaetcsi kog HC «o» c ykasaHuem Homepa TpybonpoBoga M HauuMHaeT
HapaLMBaTbCA UTOrOBbIN CHETYMK ANUTENBHOCTU OTCYTCTBUS TennoHocutensd — Tnt.

3.5.11 Komnmposnb pesepca

KoHTpornb peBepca B TB7 BO3MOXEH TOMbKO ANIA OTKPbITLIX cCUCTEM TennonoTtpebne-
HWS1, KOrga TeNIOHOCUTENb NogaeTcs no obpaTHoMy Tpybonposoay (Tp2). Mpumensemas
KoHurypaums Tennosoro seoga CU=4, KT3=1, ®PT=1 unu 3; Kontp.R=EcTb.

BapuvaHTbl NpeAcTaBneHns MHopMaLum B apxmBax B 3aBUCUMOCTU OT 3HAYEHUs na-
pameTpa «KoHTp.R» npeacTasneHs! B Tabnuvue 9.

Tabnuua 9
3HayeHus B apxvBe
KoHTp.R V2 V3 M2 M3 Kog HC
Het V2 V3 V2:p2 V3:-p2 HeT
Bes nopcr. V2 V3 V2:-p2 V3:-p2 «R»
C noacraH. 0 V2 0 V2-p2 HeT
CyeT OTM. V2 V3 --- --- «R»
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Mpu «KoHTp. R=Be3 noAacTaH.» KOHTPONMPYeETCS TONLKO cam npoLiecc pesepca. Pac-
YeT Macchl U TEMMOBON 3HEPIMMN BbIMOMHAETCA MO (PaKTUYECKMM 3HAYEHMAM pacxoda U
dukcupyetcs HC no pesepcy.

®ukcauma HC npovcxogut ecnn curHan «Pesepcy» OT pacxofomepa unu Hanudme um-
MnynbCOB Ha PEBEPCHOM BbIXOJE NPUCYTCTBYET HEMPEPBLIBHO B TEYEHNE HE MEHEE 2 MUH.

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

Mpu «KoHTp. R=CyeT oTMEHEH.». PacyeT Macchbl 1 TennoBon 3Heprum ocTaHaBnmBa-
eTcs, B apxXvBbl 3aHOCATCA hakTudeckne 3HadyeHnst o6bemMoB no V2 n V3, a Takke uk-
cupyetcs HC no pesepcy.

B 3aBMCMMOCTM OT peXMMOB BbIXOAOB PacxodOMepOB BO3MOXHO 3 BapuaHTa KOH-
Tponga pesepca B TB7.

Tabnuua 10 BapuaHTbl nogkntoveHus n HacTponku TB7 ans yyeta pesepca

BaDUAHTH! KOHTDOMS Pexum BbI- Napa- HacTtpoiku no 1py6am
P peBepca P xofa BC Ha M ea D Tp1 Tp2 Tp3
P2
- Ygﬁ_é‘ifp“ggg’ﬂ%=>ﬂ vi - Tun BC| Onektp | Onektp | Anektp
&| O6patHbii - V2 UMMYMbCH. KoHTp. | CeTb 06w/ | CeTb 06w/ | CeTb 061/
%prﬂp“"“;’i@ii F2 - BC |WHaume.PC | Uname.PC | Mnans.PC
ol - ng_n_ va UMMNYIbCH. Bxoa R 0
| T %‘“‘H‘L' Vi ol Tun BC| dnektp | Onektp | 3nekTp
=4 N/
&| OBparhui V2 WUMMYITbCH. KoHTp. | CeTb 06w/ | CeTb 06w/ HET
S| TPIgRrposeA §E¢°’JL F2 - BC |WHaue.PC | Mname.PC
© o
ol —»> EZ = - NOrNYecKmi Bxoa R 14
oo| Mogarouwii L= vi Tun BC|Tenemetp. | Tenemetp.| 3nekTp
[
= = S/ F1(F2) - KoHTp.
® "
<| O6pathbiit Muaune.PC | Mhgue.PC HET
V2

S| TPygonposon p'ﬁ’ TenemeTpust BC
i N Bxon R .-
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3.6 Koppekuusa yacoB TennoBbIYMCNIUTENSA

Bbluncnurens OonyckaeT KOppeKUuno Tekyllero BpeMeHun 6e3 cHATUSI NOMObI npea-
cTaBuUTens cHabxarowen opraHunsauun.

[vnanasoH koppekumn £15 MyH. PaspeLueHHbIn nHTepBan koppekuum sBpemenun ¢ 20 o
40 MUH TeKyLLero yaca, 4Tobbl B pesynbTaTe KOPpPEeKLMM YacoB He MPOMCXOAuNa CMeHa
TekyLLero yaca.

Mopsagok koppekunn Yacos:

1. 3anpeTuTb 4OCTYN K HACTPOEYHBLIM NapameTpam.

2. YCTaHOBUTb CEPBUCHbIV PEXNM NPOCMOTPaA, HaxaB Ha 8 ¢ kHomnky MeHto.
3. Buibpath MeHio «<HACTPOMKU» 1 HaxaTs kHonky Beog,

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

5. KnaBuwamu @ unm @ Bbl6paTh nogpasgen HACTP. JATbI/BPEMEHWN n HaxaTb
KHONKy «BBOAY.

6. Knasuwamm @ unun @ BblbpaTh nogpasnen BPEMA n HaxaTb kHonky «BBogy.
7. Knasuwamu @ unu @ ycTaHoBUTL Tpebyemoe BpeMs 1 HaxaTb kHonky Beog,.

8. [1nsa BbIxo4a B rMaBHOE MEHK HaXxaTb KHOMKY « MeHK» HECKONbKO pas.

BHUMAHMUE! Ecnu BbINOMHUTL onepaumu no nn 2...6 npu paspelleHHomM AocTyne, To
6yaeT BbinonHeH CBPOC apxuBa!l

3.7 Pexum «TENEMETPUSA»

Pexum tenemetpuu (TJIM) npegHasHayeH ond nepegayn namepuTenbHON, AnarHo-
CTUYECKON U nAEHTUMKaALMOHHON MHopMauun Ha TennosbluucnutTens TB7 ucnonHe-
H1s M no umnynscHoMy BbixoAy pacxogomepos Mutepdnoy.

BHUMAHUE! [Onsa paboTbl B pexume TeNeMeTpum OauH U3 YUCITOMMMYIbCHBIX BbIXO-

OB pacxogomepoB [uTepdprioy npeaBapuTenbHO AOMKEH ObiTb
HacTpoeH Ha pexum «TenemeTpusi».

Mepenaye nognexar criegytoLime napameTpbi:

— TeKyLui pacxon,

— 06bembl C HapacTalWMM UTOrOM B NMPSIMOM M OBpaTHOM HanpaBneHusiX; BPeMs
HapaboTKM 1 BpeMsi HapaboTkM ¢ OLIMBKOW pacxogomepa.

— napameTpbl HACTPOVKN 1 naeHTudmkaumn: Bec umnynbsca, 1Y, MakcumanbHbIn pac-
X0 W KIacc pacxogomepa, 3aBo4CKOW HOMEp, KanmbpoBoYHble KO3(UUNEHTLI, HOMEP
BEPCUN M KOHTPOIIbHAas Cymma BCTpoeHHoro MO, pexxmmbl YNCIOUMMYNbCHBIX BbIXOA0B.

MpumeyaHue B pexumve TenemeTpum MoryT paboTaTb Kak BCe MMMYbCHbIE BXOAbI Bbl-
YMCnUTEnNs, Tak U OTAENbHbIE, COBMECTHO C MMMYIbCHBIM PEXMMOM MO
APYrMM KaHarnam.

Pacxogomep I'IMTepd)noy noAakn4yaeTca CTaHOapTHbIM o6pa30M no 4yncnonmmnynbc-

HOMY BbIXoZy. B HacTponkax Bbl4MCNUTENSI CriedyeT YCTaHOBWUTbL TWM BOAOCYETYMKA —
«Tun BC=TenemeTtpuns».

MNpumeuanne Tok NOTpPeBnNeHUs TENMOBLIYUCTIUTENS B PEXMME TENEMETPUM BbILLIE, YEM
npu paGoTe B MMMYILCHOM PeXuMe, No3ToMy NpumeHsTb TB7 B AaHHOM
pexvmMe PEKOMEHOYETCS C BHELUHUM GIIOKOM NUTaHWS.
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MpumeyaHus [Npu UCNonb30BaHUK pexuma TeNeMeTpUU psg HAaCTPOEYHbIX NapameT-
pOB MOryT NpUHMMaTb Nobble 3HaYeHUs, Tak Kak He CMONb3YITCS B NpoLecce pa-
60T1bI. B yactHocTM:

1. Bec umnynbsca (napametp BW). PeanbHbin BeCc umnynbca pacxogomepa nepega-
eTCcH No KaHany cBA3u.

2. MNpumeHeHne AMCKPETHOrO BXoAa AN KOHTpons peeepca. [JaHHbI napameTp mc-
nonb3yeTcs Tonbko B KoHdurypauumn CUN=4, KT3=1. ameHeHne HanpaBneHus no-
TOKa TEnnoHOCUTENS NepeaaeTcs No TenemMeTpum, No3TOMY ANCKPETHBIV BXOL He
UCMornb3yeTcs.

3. MNprMeHeHre AUCKPEeTHOro BXxoaa AN KOHTPONsS OTCYTCTBUSA TEMMNOHOCUTENS.
OTcyTCcTBUE TEMNMOHOCUTENSA NepeaaeTcs No TenemMeTpun, No3TOMY ANCKPETHLIN
BXO[, HE UCMONb3YyeTCH.

3.7.1  [uaszHocmuka cocmosiHusi pacxodomepa lMumepgbsioy

KoHTponb napameTpoB, nepegaBaeMbIX pacxo4OMEPOM MO TeNemMeTpun OOCTYNeH B
meHio CEPBUC/TENIEMETPUA. MocnegoBaTenbHOCTbL AENCTBUMA MO NMPOCMOTPY napa-
MeTPOB pacxo4oMepoB npuseneHa Ha puc. 3.11.

02.02.1911:58:00
APXWBbI

HACT Roi4aicia

- 3.53 B
OVNCKREIHLLE RYQ LI

WH®O| TEJIEMETPUSA, kaHan 1
Tun: PC65-60-a B
3aB.HOoMep: 123321
Bec mmn.: 2,0 n/umn

F1: 2 F2: 10
G: 1.5 M3/u
V+: 100.03 m3

@ ¥;a:6(.):.2;33q > Mapametpbl Mutepdnoy

Tpa6.ow.: Oy M pe3ynbTaTbl U3MEpPEHNN

AcC: E2

A: 2.000

B: 0.120

nB.: 3.15

KC: 4E37 s

Puc. 3.11 — lNMopsagok npocMoTpa COCTOSHWSA pacxogomepa
OnarHoctnyeckne coobLueHnst oT pacxogomepa nepenatoTcsi B cMCTeMe KOAUPOBKM
NAMUR. NMepe4veHb AnarHoCTUYecKnx coodLeHnii npuseaeH B Tabnmue 11.

Tabnuua 11.

Kogbl owmnbok Mutepdnoy Ha niagunkatope TB7

EO 3arpsisHeHne anekTpoaoB

E2 MycTas Tpy6a

F3 HeuncnpaBHOCTb annapaTypbl
E4 Marnut

E5 3aMblkaHMe aNeKTPoaoB

A9 JocTyn k kannbpoBkam

E1ll Meperpyska 4acTOTHOro BbIxoAa
E12 Pacxop 6onblue makcumyma
F20 OO6pbIB MHOYKTOpA

F21 K3 nHgykTopa
A22 Owwnbka ToKka
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3.8 CepBuCHbIe hyHKLUN

MeHio « CEPBUC» npegHasHayeHo ons:

e npocMoTpa nHdopmauumm o npnbope (Cepsunc—NHdopmauums o npnbope);
HaCTPOWKN KOMMYHMKaLMOHHbIX nopToB Com1 n Com2 (Cepsuc—KommyHukauum);
KOHTPOMS 3HavYeHus BxoAHbIx curHanos (Cepsuc—Hanagka);

cbpoca cooepxnmoro apxuea 1 ntoroebix napameTpos (Cepsuc-Copoc apxvea);
nepesoAa BbluncnmTens B pexum nosepku (Cepsuc—losepka);
nepeknoveHus aktmsHon B (Cepeuc—AkTueHas Bl);

NpocMOTpa CTaTUCTMKM MO aHepronoTpebneHuto (Cepuc—HepronotpebneHue);
npocMoTpa annapaTtHbIX HencnpasHocTeln (CepBUc—Ann. HeMcnpaBHOCTH);
KOHTPOJA COCTOSAHNSA AUCKPETHbIX BX0A0B (CepBuc—unckpeTHble BXOAbI);
KOHTpons HanpsxeHus nutanuns (Cepsuc—Hanp. nutaxHus);

npocmoTpa cocTosHus pacxogomepa Mutepdnoy (Cepsuc—TenemeTpus).

Ons Bxoga B meHio «CEPBWC» cnegyeT paspelumntb CEPBUCHLIV YPOBEHb MEHIO,
yoepxuBas He MeHee 8 ¢ knasuwy MEHIO.

3.8.1 MUHpopmayusi o npubope
Mpu BxoAe B AaHHbIN NYHKT Ha 3KpaHe oTobpaxatoTcs cBeAeHUsi o npubope.

Mopenb BbIYUCANTENS mmp TB7-04.1M
AnnapaTtHas Bepcus mmp AB 5.0 nB 2.00 [4=m [IpOrpamMmHas Bepcus
3aBoackoit Homep ==»| N 18001234 KCK=EBO3 [¢=m KOHTpO/IbHas CyMMa KasmbpoBOK
KoHTposnbHasa cymma MO ==p| KCMO=8DC2, KCH=7478 |¢== KOHTPOJIbHas CyMMa HacTpoeK

Puc. 3.12 — Nndopmauus o npnbope
3.8.2 KommyHukayuu
Moppasgen npegHasHayeH Ans HacTporkn Com-nopToB.
CkopocTb o6meHa Bbibupaetcs B gnanasoHe 1200...115200 6wur/c.
HocTynHbl npoTokonbl: Modbus RTU, Modbus ASCII, PPP.

Mpumeyanue [Mopt Com1l cooTBeTCTBYET MHTEPdency RS232, Com2 — Ether-
net/RS485/.

PESOPIAIIE O [IPUEOPE [Com1] Cropocth: 9600 4500
Com2 MpoTtokon: Modbus RTU > 9600
807

HANTAOKA @ 19200
SHEPITONOTPEBJIEHUE @ @ 38400
Ckopocrb: 9600 _e_y >Modbus RTU
NMpotokon: Modbus RTU I‘P’Iggbus ASCII

®

®

Puc. 3.13 — Hactponka Com-noptoB

||I'IpvlmeanMe MakcumanbsHasi ckopocTb 06meHa no nHTepdericy RS232 9600 kouT/c. ||

Mpumeyvanue [lpu paboTe no nHtepdericy Ethernet HacTporiku Com2 fomkHbI ObITb:
CkopocTtb — 115200; MNpoTokon — Modbus RTU.
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3.8.3 Hanadka

B OAaHHOM NYyHKTe OTO6pa)Ka}OTCﬂ 3Ha4YeHna BXOOHbIX CUrHanoB MNo KaXaomMy 13 KaHanos.
Homep KaHina 3H'z:1~4eH|/|e napameTtpa

. { 11=12,0 MA (1904)

o || LT

K 15=10,0 MA (1203) Koa AL
R1=129,230 Om (1234) || ™

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

YacToT: ‘{ ! <= KONnM4ecTBO UM YNbCOB
ACTOTQ wmmp§ = = = = =
F7 —_0,275 Ny N=023

Puc. 3.14 — 3HayeHns BXOOHbIX CUrHanoB

|| MpumeyaHue 3HauveHve YacToTbl F8 COOTBETCTBYET AOMN. MMMYNbCHOMY BXOZY. ||

3.8.4  [JuckpemHbie 8x00bl

B HAAaHHOM NYyHKTe OTOGpa)KaIOTCﬂ 3Ha4YeHna BXOOHbIX CUrHanoB Ha ANCKPETHbIX BXoaax.
Homep auckpeTHoro Bxoaa
L
AB1 AB2 AB3 B4
1 0 1] 0

A

L}
CoCTosiHMe ANCKPETHOro BXoaa:
- 0 - BXOAHOW CUTHasM OTCYTCTBYET;
- 1 - BXOOAHOW CUrHan npucyTcTByeT
Puc. 3.15 — CocTosiHMe BXOOHbIX CUrHaroB Ha ANCKPETHbIX BXodax

|| MNpumeyanne B mogenu 04.1M JlaiT AMCKpPETHbIE BXOAbl OTCYTCTBYHOT. ||

3.8.5 [losepka
Onsa nepeoaa Bbliumcnutens B pexum NMOBEPKA Heobxoanmo:

e paspewnTb AOCTYN K HACTPOEYHbIM NapameTpam, Haxas KpaTKOBPEMEHHO Ha
KHOMKY gocTtyna (cM. puc. 2.2);

e  COMOLLbIO KNaBuLLI @ unu @ BblOpaTh 1 BonTy B pasnen CEPBUC-TIOBEPKA,;

e KnaBuWamu @ nnm @ noATBEPANTL He0bX0AMMOCTb BXoAa B pexum Nosepka
«Bkn» n HaxaTb knasuwy BBO[. [Ins oTkasa BbIbpaTh «Bbikn».

Axtue.BA: A1 AkTtue.BA: A1
Tun 6atapen: C Tun 6atapen: C

Hanp.nutaumna:3,55 B Hanp.nutaumna:3,55 B
MoBepka: Bbikn @) NMosepka: Bkn
B 6 Bbikn MoatesepxaeHue ' ®
03BpaTt Oe3 nKcauunsa
U3MeHnsa @ @ (R ULETEE A BBO” U3MeHui

Puc. 3.16 — BkroyeHne pexvma nosepku
[Mocne BKNYEHUs pexmma NoBepKu:

— B BblYUCIINTEND 3arpyxaeTcs noBepoyvHasi 6asa AaHHbIX;
— ycTtaHasnusaeTcsa Bpems xx:58:00.

dDakT HaxoXOeHUs1 BblMUCTIMTENS B pexnme noBepkn noareepxgaeTca Murarowmm
cumBosnom «[» B npaBoOM BEPXHEM YrIly 3KpaHa.
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g%)?vam 11:GCH q Visaicauns pexva

HACTPOVIKVI

Puc. 3.17 — Ingukaumna pexunma noBepku

Mo okoHYaHMK NOBEPKU BblYMCIIMTENSA HEOBXOAMMO OTKMIOUYNTL AaHHbIA pexum. No-
cnegoBaTenbHOCTb AENCTBUIA aHanorM4yHa BKITHOUYEHUIO MOBEPKMN.

Mpu BbIXOAE 13 NOBEPKM coaepxunmoe Tekylen Bl BocctaHaBnmBaeTcs.

BHMUMAHMUE! [llocne okoH4YaHWs nNoBepkn HeOBXOAMMO YCTaHOBUTL AaTy M Bpems U
coenats CBPOC APXUBA.

MpumeyaHue [pu NnoBepke B aBTOMATUHECKOM PEXMME NEPEBOL, BbIMUCIUTENS B PEXUM
NMOBEPKW 1 BO3BPAT 13 HETO, a TaKKe YCTaHOBKA BPEMEHN U COpoC apxmBa
nponssoastcs ABTOMATUYECKMN.

MHdopmaums o dakte NnoBepkn hruKcnpyeTcsi B apxvBe COObITUN.

3.8.6 CmeHa akmueHoli B[]
MNopgpasgen npegHasHayeH Ans CMeHbl akTuBHou B,

SHEPIFONOTPEBJIEHUNE BBEAWUTE MAPOJIb SHEPIFONOTPEBJIEHUE
CBEPOC APXUBA 1111 CEPOC APXUBA

AxkTtuB. Bl: A1 m [P |AkTuB. BA1: BA2

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

U3MeHuns
n3MeHun

¥
BA1 f Bbi6op NepekntoueHne B Mepexniouerme B/l
BosBpat 6e3 aKTUBHOM B/ BBOA) C naponem” "C noctynom
‘ BBOﬂ dukcauuns

Puc. 3.18 — CmeHa aktnBHoM B[]

MpumeyvaHue ViameHeHwe Tekywwen B ¢ knaBnaTypbl BO3MOXHO MPW YCIOBUSAX:
1. icnonb3osanve B2 paspewwero (YNMPABIEHUE BA2-Ucnonb3oBa-
Hue BO2-AOa).
2. 3apgaH cnocob nepekntoyeHust B «BpyuHyro».
3. PaspelueHa cmeHa B[] ¢ knaenatypsbl (C naponem unv C goctynom).
4. Cxembl uamepenuin Bo Bcex TB (TB1...TB3) B[J2 He paBHbI Hyri0.

Mpumeyvanme [Maponb no ymonuanmio 11111.
YTepst naponsa npuBeaeT K HEBO3MOXXHOCTU €r0 BOCCTAHOBIEHMS 6e3 06-

paLleHns K NpOU3BOAUTENIO.
MHdopmauus o hakte cmeHbl B[ dmkcupyeTcs B apxvee agMUHUCTPATMBHBIX COObITUIA.

3.8.7 3HepzonompebrneHue

Moppasgen npegHasHayYeH Anst BbiBOAa CNpaBOYHOM MHGOPMaUMM O BPEMEHU pa-
GOTbl BLIMUCIUTENS B peXMMaX, BNUSIOLLMX Ha pecypc GaTapeu:

e Hapab. 6e3 Bl — paboTta Bbluncnutens ot 6atapen (6e3 BHeLWHEro NUTaHus);

e Pacuer. pec. 6aT. — pacyeTHoe BpeMsi ucuyepnaHusi pecypca 6atapew;

e Hapab. ancnnes — onuTenbHOCTL paboTbl Ancnnes ot 6aTapew;

e Hapa6.no cetn — pabota no uHTepdgericy ot 6atapeun.

Hapa6. 6e3 BN :1u4
Hapa6. aucnnesa: 123 4
Hapa6.nocetn :32y4
Pacu. pec. 6ar. :8789y4

Puc. 3.19 — lHdopmaums o paboTe BbluMCMTENS
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4 T[loaroTtoBKa K JKcnnyaTauuum

4.1 PacnakoBka

Mocne pacnakoskn TB7 nomeLLatoT B Cyxoe oTannMBaeMoe NoMelleHue Ha 24 yaca.
4.2 MecTO yCTaHOBKU U KpenneHue

Mpu BbIGOPE MecTa ycTaHOBKM criefyeT yunTbiBaTb, YTO AONYyCTUMbIMK Ans TB7 sB-
nsiotes paboumne ycrnosus cornacHo nyHkTy 1.2.4. Hanbonee 6naronpusaTHas Temnepa-
Typa okpyxatoLero Bo3gyxa ot 15 go 25 °C. B nomeLleHun HegonycTMmMo Hanm4me napos
KMCNOT, LWenoyen, NnpyuMecen ammuaka, CepHUCTbIX U APYrMX ra3os, BbI3blBAKOLLNX KOPPO-
3u110, a TaKke HeJoOMNyCTUMa KOHAEeHcauus Bnaru.

MecTo ycTaHOBKM HEe [OMKHO pacnonaratbcs BOMM3n cunoBbIxX kabenen, aneKkTpoLum-
TOB, CBApOYHbIX annapaToB U1 T.M., uHade TB7 cneayeT 3aWmMTUTb 3a3eMNeHHbIM MeTan-
nuyeckum kopobom.

KpenneHne ocHoBaHWs Kopryca MNpOU3BOAUTCS BUHTaMU B 4-X TOYKax COrnacHo
puc. 4.1 (Npu CHATOMN KPbILUKE MOHTaXHOIO O'Ii%gKa) unun Ha DIN-penky.

A

»
»

&

o

m)

|

a
m)
)
a

100

[ ] ©

®
L
0

Puc. 4.1 — Cxema kpenneHuns kopnyca TB7
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4.3 Mopgknio4vyeHne BHELUHUX Lienen
4.3.1 O6wue mpeboeaHusi

BHUMAHME! 3AMPELWAETCA NPUMEHEHWE OATHWKOB, BbIXOA KOTOPBIX
CBASAH 3JIEKTPUYECKN C KOPIMYCOM (3EMJIEW)!

OvameTtp kabens, nponyckaemoro 4yepe3 kabenbHble BBOAbI, BbiOMpaeTca oT 4 go
8 MM. CeyeHune NPOBOAHMKOB, NOAKMI0YAEMbIX K pasbemMam, AOMKHO BbiTe 0,12—0,75 mm2.

Ecnu B paguyce oo 10 metpoB oT TB7 1 nepBnYHbIX AaTYNKOB OTCYTCTBYIOT CUMOBbIE
NPOBOAHWKN C UHAYKTMBHOW Harpyskol 6onee 1 A (TpaHcdopmaTopbl, CBapoyHble anna-
paTbl, ABUraTtenu) n NpoymMe UCTOYHMKM 3NEKTPOMAarHMTHbIX MOMEX, TO NIMHWM CBSA3M € Aart-
YnMKamMu JonyckaeTcs NpoknaabiBaTb HE3KPaAHNUPOBAHHBIMU Kabensamu.

Mpy Hannunn BbilLENEepPEeYNCIEHHbBIX UCTOYHUKOB 3M1EKTPOMArHUTHBLIX NMOMEX NIMHWUM
CBSI31 C AaTYMKaMn PEKOMEHAYEeTCS BbINMONHATb 9KpaHMPOBaHHbIMK Kabensamu nnbo npo-
KnagelBaTb B MeTannmnyeckux Tpybax unv metannopykasax. [1pn aTom Ans Npoknagku
CUrHarnbHbIX MMHUIA MOXHO NPUMEHUTb 06Lmi kabenb.

OkpaHbl kabenen A0MmKHbI ObiTb 3NEKTPUYECKN coeanHEHbI Mexay cobol (TOnbKo B
ofHoM Touke) n obwmm nposogom npubopa. Ons aToh uenu Mcnonb3oBaTb KOHTaKThI
1B..4B pa3zbemoB X4 unu X5. [nsa Tennosbluncnutens TB7-04.1 Nant sakpaHbl kabenen
noakntoyatb kK koHTaktam 1 unu 4 pasbemoB X4 nnu X5.

Mpvmep nogknioyeHns NpuBeaeH Ha puc. 4.2.

3anpeLuaeTcs nprcoegmHEHNE SKPaHOB K MH0ObIM MOCTOPOHHMM LIENSIM, BKIH0Yas 3a3emrie-
HUS 1 3aHyneHysl. CneayeT NPMMEHATL kabenu, MMeroLme M3onsLMIo NoBepx 3KpaHa.

—ooov—T" Pacxogomep 1 [ Jroruens] TB7
— Brok 10| +2v || Fi+ [ 10| 1A | Bxt
nuTaHus HH
:@ 12V || F1- | o O| 1B | 06w X4
PR Pacxogomep 2 !
~220V A
— Briok J19] v ]| Fi+ | © f ‘I Ol 2a | 2| Xb
L]
r @ niTaHuna 12V F1- G |“;l o 2B | 06wy
—ooov—T" Pacxogomep 3 .
—]L Briok +—® +12v || F1+ | Il‘l O| 3A | Bx3
1
_: @I‘IMTaHMﬂ a2ov || F- [ " 2 O| 3B | O6w
T 4A Bx4
Q| 4B | O6w

HE NOAKITIOYATD ! X

Puc. 4.2 MNpumep nogknioyeHns UMNYNbCHbLIX IMHWUIA CBA3U
MMnynbcHble aTyvku NOAKMYaTCsA 2-X XUnbHbIM kabenem anuHon o 500 m.

K vmnynbecHomy Bxogy TB7 MOryT nogknioyaTbCs YCTPOMCTBA C MUTAHWEM WX BbIxoda OT
TENNOBbIYMCIIUTENST (MACCUMBHBIV TUM) UM OT COBCTBEHHOTO MCTOYHUKA (AKTUBHBIW TUN).

3awmTHoe 3a3emneHune TB7 OT nopaXeHns anMeKTPUYecKkUM TOKOM He TpebyeTcs.
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4.3.2  ModknovyeHue mepmMornpeobpaszoeamerieli conpomuesieHusi

TC nopgkniodaeTcs 4-X XunbHbIM kKabenem gnuHon o 500 M Npu ycnosuu, 4To conpo-
TUBNEHWE Kaxaow xunbl kabensa He npesbiwaeTt 100 Om.

BapuaHTbl noaknoyeHus TC B 3aBUCUMOCTW OT UCMOSIHEHUS MOKa3aHbl Ha puc.4.3.

1A(B)|2A(B)| 3A(B)| 4A(B)

- — — —
t° toa
a) MopgknioveHne TC no 4-NpoBOAHON Cxeme ©) MopkntoyeHne 2-x npoBoaHbIX TC

Puc. 4.3 - BapuaHTbl nogkntodeHus TC

[Jonyckaetca nogkniodeHne ogHoro TC Ha HECKOMbKO KaHarnoB M3MepeHus Temnepa-
Typbl TENMOBLIYUCIIUTENS.

Mpumevanne Cxema noakmoyeHns Ha puc.4.3.6 oTHocuTcs Tonbko K TC ¢ Hepadbem-
HbIM [BYXMPOBOAHLIM kabenem.

|| BHMMAHMUE! HapawmBaHve Hepa3beMHOro AByXnpoBogHOro kabensi He gonyckaetcs! ||

4.3.3  ModknroyeHue yrbmpa3eyKoebix pacxodoMepos

Ons nutanus YJIbTPA3BYKOBbLIX PACXOOOMEPOB BE3 COBCTBEHHOIO NUC-
TOYHUKA TMNTAHNA npenycmotpeH knemmHuk X10. Ha koHTakTbl 2...4 BbIBOAMTCHA
HanpsixeHne 3,6B. Cxema nogkntoueHusi Y3 pacxogomepoB npyBeAeHa Ha puc.4.4.

X4
,1 ’2 3] 4] A
+U B
Bbix 2AL
@ |oox —7
X10
U +3,6(+3,6|+3,6]
@ Bbix ay
o6w, //

Pwuc. 4.4 Tpymep nogkntoveHrs Y3 CHETYMKOB C NUTaHWEM OT TENJOBbIMNCINTENS

Mpumeyanue [Mpu NOAKMOYEHNUN YIILTPA3BYKOBBIX PACXOA0MEPOB K BLIYUCTIUTENIO C aB-
TOHOMHbIM NMUTAHWEM UCMONb30BaTh GaTapeto nuTaHust Tuna D !
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4.3.4 lModknroyeHUe damyukoe OaesieHuUsI

Oatunkn pasnenusa (O0) nogknioyaloTcsa 2-X XunbHblM kabenem anuHon o 500 m.
BxogHoe conpoTuBneHne Anst TOKOBbIX 4aT4MKoB cocTaenseT 49 Om.

Mopava nutanns Ha [0 B TB7 komnnektaumm CtaHoapT OpraHM3oBaHO Yepes KOH-
TakTbl rpynnbl A pasbemoB X6 n X7 (puc. 4.50wmnbkKa! AICTOUHUK CCbINKN He HANAEH.).
Mutanne Ha rpynnbl O moxeT nogaBatbCcs OT 6noka NUTaHWUS TENMOBLIYUCANTENS MpU
yCcTaHoBneHHbIX axamnepax JMP1 n/vunu JMP2 nnm HenocpeACcTBEHHO Ha KOHTaKTbl A
npu cHATLIX Axamnepax JMP1 n/vnu JIMP2. [laHHOe pelueHne no3BonsieT Ucnonb3oBaTb
pasnuyHble BapuaHTbl nogknodeHusa [, oTnuyaromecs KonmMyecTBoM MpUMeHseMblX
6rokoB nuTaHusa (puc. 4.6).

JMP1 JMP2*

] ]
o0 o 0
X6 +U1 +U2 X7
12341234A
12341234B
olojofojjefojo]e
T
O
PWRIS 5 & & & & & &
oo
dHBE

Puc. 4.5 — OpraHusaumsa NUTaHna AaTYNKOB AaBMeHns

CHATL — . «e B
BT LT S T YcTaHOBUTE ——p pxa —> m

TB1 ¢ TB2  TB3 [xamnepsl pomreeraoscanas RSN s

L X6 X7
[1a]2aT3a]4n] |[1A]2a]3A] 4A] -
‘ \1A|2A\3A|4A\ [1aT2a3A]4A]

|1E,ZB,|,EB|AB,| 1828 +++
C2E) CIEIENED

[1B]28[3B]48]| [[1B]28]3B[48B]

BapuaHT 1. UHaveuayansHoe nutanue O BapuaHT 2. MNMutanne 44 ot BN TB7

CHATb —P e —_ e
AKAMMCPbI  roc-ceoooaoinoais 0 aeeiooaoiniiioaois
: TB1 : 1B2 : TB3

2A\3A§4A|

3

28|38 4B ]

BapwuaHT 4. Mogkntovenne A1 k
BapwuaHT 3. MNMurtanne O no rpynnam TB7-04.1M Nawit

Puc. 4.6 — BapuaHTbl NOOKNOYEHNA OATYMKOB AaBneHus k TB7
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MpumeyvaHua 1. MNMpu Hanuyum BCTpoeHHoro agantepa uHtepderica RS485/Ethernet/
Bluetooth/Wi-Fi nutaHmMe gaTtynkoB 4aBreHus BbINOMHAETCA OT OTAerb-
Horo (oTaenbHbIx) BI.
2. briok nutaHust TB7 obecneunBaeT paboTy 40 3-X AaTYMKOB LABMNEHNS.
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4.4 BBopa HacTpoe4HbIX NapamMeTpoB

lMepen BBOAOM B 3KCNNyaTaLmio HEO6XOAMMO NMPON3BECTH HACTPOWKY TEMMOBbIYUCIUN-
Tens Ha KOHKPETHYH0 KOHMIypaumio cMCTeMbl TENNOCHabXeHs.

HacTponka TennosblYMcrnTens BbINOMNHAETCA nomoLblo nporpammel «TB7 KoHdun-

rypatop». r|OJ'IHyIO HaCTpOVIKy nnn naMeHeHmne HeKOTopbIX NapamMeTpoB MOXXHO BbINOJI-
HUTb BPY4HYIO Yepe3 CUCTEMY MEHIO B COOTBETCTBUK C . 3.1.2.

BHUMAHUE! 3HaueHus HacTpOeYHbIX NapameTpoB peKkoMeHAOyeTCs CornacoBaTtb C Ter-
nocHab>xaroLern opraHusaumen, npeasapuTensHo 0OpMYB B BUAE Tabnumubl.

CcbopmypoBaTb Tabnuuy C HaCTPOEYHbIMU MapaMeTpamm MOXHO B Mporpamme
«TB7 KoHdmrypaTop» 6e3 noaknoyeHus K BelumcnuTento. [ns atoro Heobxoammo:

1. BBecTu B nporpamMme Heo6xoAnMble HAaCTPOEYHblE NapameTpsl.
| TB7 Konurypatop

®afin Bug Hactpofikn nporpansi  Cripaska

= CucTerma
: Ofute | Tpyoer1 3|

= =]k

TB7 Kondmrypatop

5601

TB2 {e 1mon ) CH 6, KT3=3, ®PT=0 |:»|cu |Cucrema 2| [>o3[kTa[@PT[a12 | ar -

B2 (e von ) CR! >»> 0 TBHewmcn 00 Qle-Mitihd) HeT

Cepauc 1 OTipbitas 01 O2=Miih-hg)dh(hzh HeT
2 Oruporas |- 0 2 Ql2=M2{hi-h2) HeT 4

3 OTKpEITaA 0 3 Q12=M2(h1-h2)+dh(hi-h. HeT

€292 V2 4 OTipoitas 10 012=M2{hi-h2) HeT

5 3axpoan 11 Qle=Mijhi-h2)+dMh2h. et

t3 P3 W3 [ JakpulTaa 1 2 Q12=M2(h1-h2) HET
i 7 dewnnrea 13 0122k ledMiIh et o

al s | & on | e D

3apaTh NapaMeTpsl H

Pra (MMa)

T
( Wenonososanvetc b (rp.C

I ]|

Mareperie tHe
Pmmmawe bin

- KoHTpons napameTpos

KaHTpass

KonTposs di

diimes (0-42%)

| S

El

KonTpons dt dtmin (rp.Cy

KonTpans O

| Ell |

©

2. CoxpaHuTb HacTponku B dhain Ans nocneayoLen 3anvicuy B BblYMCIUTENb, a Takke

cchopmMupoBaTh OTHET O HACTPOWMKAX.

. TB7 Kondurypatep

daiin  Bu,

Hactpoiiku nporpammer  Crpaska

(=l =

=] il KoudmrypupoBanue TB7 Koudwmrypatop
E-CrcTema
¢ E-BT ) [} [ <}
& TB1 (CH=E) YcTaHoBuTs cassb Pasopsars ceast  OCTaHoBMTE NpOUECE
-~ TBE (He von.)
- BA2 [He wcn) OTKPEITE HACT POFIKK L2 chakfna | CoxpaHuTh HECTPORAKKM B chakn | OTUeT o HACTROMKEX
Cepeuc

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

1
2

CrcTema
Cepewc

\ | [ 2 o ¢ | \

3. PacnevartaTb ot4eT 0 HacTporikax. OTYeT 0 HaCTPOMKax MOXHO BIIOXWUTb B MPOEKT-
Hyl0 JoKymeHTaumio. Mpumep oTyeTa o0 HacTpowikax (HacTpoeyHas Bb[l) npvBeaeH B npu-
noxexun .

[Mocne BBOAA HACTpPOEeYHbIX NnapamMeTpoB peKoOMeHAYEeTCA BbINOJIHUTbL onepauuto
CBPOC APXUBA (cwm. . 3.2).
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4.5 Anpobauua pyHKLUMOHUPOBaHUSA

Mocne MoHTaxa v BBoAa 6a3bl AaHHbIX HAAo y6eanTbCa B HOpManbHOM OyHKLIMOHW-
poBaHuM y3na yyeTa. [ins aToro crneayeT nocnegoBaTefibHO BbIBECTU HA MHAMKATOP 3Ha-
YeHust TemnepaTyp U 06beMHbIX pacxoaoB. [py COMHEHUSAX B peanbHOCTU UX 3HaYEHWI
nocregoBaTeribHO NPOBEPSOT: MOHTaX Lienel, HacTpoeyHble napameTpbl Ha COOTBET-
CTBME NacnopTy AaTYMKOB 1 AATYMKOB HA COOTBETCTBME UxX nacnopTy. MNpu Hanuunm KogoB
HC, cnegyeT ycTpaHuTb BbI3BaBLUYO WX NMPUYUHY, PYKOBOOCTBYSICb NMYHKTOM 5.2.

5 O06cnyXxuBaHue npu aKcnnyaTtauum

5.1 Mopsapok akcnnyaTtauuu

B npouecce akcnnyataumu B3anMmogencTamne nonb3osaTtens ¢ TB7 B OCHOBHOM CBO-
OVTCS K CYMTBIBAHMIO TEKYLLIMX U apXUBHbIX NMOKa3aHWIN 1 BHELLHEMY OCMOTPY.

Mpun HeobxoaMMoOCTK Takke NPOM3BOAAT:

e CMEHY CXEMbI U3MEPEHUI (HanpumMep, 3MMHEN Ha NETHIO 1 HaobopOoT) — NpK Hanw-
Ynm ogHon 6a3bl AaHHbIX B1 nnn cmeHy 6a3 gaHHbIX — npy paboTte ¢ aByms B[.

e MOAKMNI0YEeHVe MoAemMa, KoMnbloTepa (B TOM YMCHe N3MEHEHWNE 3HAYEHNIN CKOPO-
cTn obMeHa) — 6e3 cCHATUSA NNOMObI.

C yctaHoBneHHon TPOH.407290.007 MIN nepnoau4HOCTbIO OAMH pa3 B 4 roga npo-
BOLAT NOBEPKY.

Mpu cHATUKM ¢ akcnnyaTauumn Ha NoBepKy HeobxoAMMO 3admKenpoBaTb apXMBHbLIE MNO-
KasaHus, NOCKONbKY B pedynbTaTe NoBepku oHn ByayT cTepTbl M3 namsatn TBY.

Otnpaeka TB7 Ha noBepky gonyckaeTcs 63 MOHTaXKHOro oTceka (HWXHen 4acTu Bbl-
yucnuTens).

5.2 YcTpaHeHue HewTaTHbIX CUTyauumn

TB7 nmeeT cuctemMy AnarHocTuku. [inarHoctuke noaseprarTcs:

e MapameTpbl cuctem TennocHabxeHus TB1...TB3;

e annapaTHasi 4YaCTb TEMOBbIYUCINTENS;

e HanuuMe HanpsKeHUsl BO BHELLHEN anekTpoceTw, nuTatower BC.

Ons yctpaHenunst HC B cuctemax TB1...TB3 npoBoasT MeponpuaTvs No npoBepke 1
yCTpaHEeHWIo BO3MOXHbIX NMPUYMH. B nepByto ovepeab cnegyet NpoBEpUThb:

e HapexHOCTb KOHTAKTOB Ha CTOPOHE AaTuyuka u TB7;

e OO6pbIB, KOPOTKOE 3aMbIKaHWE UMK 3aMblKaHWe Ha 3EMITK0 NINHUW CBA3MK;

e CooTBETCTBME NOMSAPHOCTM CUrHana.

B cnydyae nosiBneHuns annapartHbiX HemcnpaBHOCTeW nNpubop cnegyeT oTNpPaBuUTb Ha
3aBOJ-M3rOTOBUTENb UMW B CEPBUCHBIN LIEHTP.

AnnapatHble HeucnpaBHocTM (All) oToGpaxalTcsa Ha wHOUKAToOpe B MEHI0
«CEPBUC-ANn.HeMcnpaBHOCTUY.

[NepeyeHb annapaTHbIX HEUCNPaBHOCTEN:

— ALM1, AUN2 — HencnpaBHocTb ALLMT,;

— EEPROM, EEPROMw — HeucnpaBHOCTb NamMsTH;

— MuT. BaTYNKOB — HN3KOE HaNpPsPKEHME Ha KOHTaKTax 2...4 knemMmmHuka X10%;
— RTC — HencnpaBHOCTb YacoOBOIro KBapLa;

— CLK — HeuncnpaBHOCTb BbICOKOMACTOTHOIO KBapLa.

* KnemmHuk X10 mncnonbdyetca TOJIbKO anga nutaHms Y3 gatumkoB pacxoga (cm. n.
MopknioyeHne ynbTPasBYKOBbIX pacxofoMepoB). B ocTanbHbIX crnyyasx KneMMHUK
OOIMKEeH ocTaBaTbCs CBOGOAHBIM.
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PekomeHaaumm no yctpaHeHuio HC npuseaeHsl B Tabnuvue 12.

Tabnuua 12
HC Cnocob ycTpaHeHus
MpoBepuThb:
— CooTtBeTcTBME AaHHbIX NacnopTa TC 1 3HaYeHMs1 HACTPOMKMK.
Temnepatypa |— LlenoctHocts yyBcTBUTENBLHOTO 3nemeHTa. Conpotuenexve TC
BHE AvanasoHa u3-|npu Temnepatype 6nuskon 20 ‘C gomkHo 6bITb B npeaenax 107-
MepeHuin 109 Om gnsa 1000 n Pt100 n 535-545 Om anga 50001 n Pt500.

— [MpaBunbHocTb nogkntodeHns TC Kk TennoBblYUCAUTENIO
(puc. 4.3), obpaluas BHMMaHWe Ha HoMepa KoHTakToB B TC n TBY.

Nasnenne BHe| [poBEPUT!
ananasoHa uame-| — PYHKUMOHMPOBaHWE Grioka NUTaHWA faTtyvka AaBneHus.

peHuin — Hanuuwue BbixogHOro Toka OT AaTyuka.

O6bem BHe| [poBepUThb:
onanasoHa  ycTa-| — OBOCHOBAHHOCTb 3HAYEHMIA YCTABOK 1 MPaBUNbHOCTL BU.

BOK — Hanwnumne curHana ot BC.

OTCyTCTBYIOT | MpogepuTs Hanuume kopos HC no ykasaHHbIM napameTpam. Mpu

nokasanmst V, M iy nuum kopos yeTpaHuTh NpUUMHbL X BOSHUKHOBEHNS
Q B apxuBe

Heb MpoBepuTb:
ebanaHc — [eiCTBUTENbHO MW HET MOAMUTKM CUCTEMbI TENNOCHaGXeHus!, a
Macc BHE ANaNa-|hnq sakphiToi CUCTEMbI — HECAHKLIVOHMPOBAaHHOIO BOAOPa3Gopa.
30Ha ycTaBku — OBOCHOBAHHOCTb 3Ha4eHWs ycTaBkin dMmax.
Tennosasn MpoBepUTL, YTO HET NOAMUTKM CUCTEMBI TENNOCHABXEHUS 11 TeMne-

SHeprua  OTPULA-hatypa Boabl B 06paTHOM TPYGONPOBOAE HIKE, YEM B MOAAIOLLEM.
TenbHa

MpoBepuTh:
— KoppeKTHOCTb HacTporikmn crnocoba KOHTPOMsA NUTaHWUS pacxodo-

MepepbiBbl  B|MEPOB.

anekTponutaHum | — MOAKIIOYEHO N KOHTPOIbHOE HanpshkeHne ¢ 6roka NuTaHus
BC (kog HC B ap-|pacxofnomepa.
xuBe «!») Cnocob KOHTpONs CeTeBOro MMTaHWs pacxo4oMepoB

«KoHTp.BC= NHaune.PC» npumeHsaTs TOJIBKO ans pacxogomepos
Mutepdnoy PC, nmetowimx pexmm Bbixoga «IHBEPCHbIV».

6 TpaHcnopTUpoBaHUe U XpaHeHUue

TpaHcnopTupoBaHve TB7 cnegyeT npov3BoAuMTb TOMBbKO B YNakoBKE aBTOMOOMIb-
HbIM, XXE€NEe3HOAOPOXHBIM, aBUALMOHHBLIM, PEYHBIM U MOPCKUM TPaHCNopTOM ¢ obecneye-
HUEM 3awmnTbl OT AOXKAA W cHera. [Npu TpaHCNoOPTUPOBAHUKN OOIMKHBI cCOBNaaThCA: TEM-
nepartypa okpyxatowero sosgyxa ot muHyc 10 go 50 °C; oTHOcHTenbHas BNaXHOCTb 40
95 % 6e3 KoHaeHcauun Bnaru.

TB7 6e3 ynakoBKM 40OMyCKaeT XpaHEHME B 3aKPbIThbIX OTANIMBaEMbIX XpaHUULLAX MPU
Temnepatype ot 10 go 30 °C n oTHOCHTENbLHON BRaxHocTu Ao 95 %. KoHgeHcaums Bnaru
He JornyckaeTcs.

XpaHeHne crneayeT BbINOMNHATL Ha cTennaxax. CknagnposaHve TB7 gpyr Ha gpyra
He pgonyckaeTcs. PaccTosiHne OO0 OTOMUTENbHbIX YCTPOWCTB AOMMKHO OblTb HE MeHee
0,5 M. Bo3ayx He JormkeH coaepxxaTb Nbinv, NapoB KUCIOT UM LLEeNoYn, a Takke rasos, Bbl-
3bIBaOLLMX KOppo3uto. Mpu xpaHeHun He TpebyeTcsa KoOHcepBaLUuy U 0OCNyXMBaHWS.
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MpunoxeHne A — Cucrtema AUarHOoCTUKM

OuarHoctupyemble cutyaumm B cuctemax TB1...TB3

TB7 otobpaxaeT Ha nHgukatTope n coxpaHsieT B apxuse kog HC namepsemon senu-
YuHbl. B Tabnuue A1 n A2 npreeaeHbl COOTBETCTBUE MPUYNH BO3HUKHOBEHNS 1 kopos HC.

Tabnuua Al — PacnosHaBaHue HC no ee Kofy B TEKYLUMX NOKa3aHWUSX

BenuuuHa MpnynHa MNokasaHus Kon
. t<0°C R <
Temnepartypa t1+t3 n tx 1> +180°C —— -
Temnepartypa tHB t<-50°C — =
paryp t>+130°C --- >
IBx < 3,2 MA [ <
Hasnenve P1 - P3 15X S 24 A — S
Pacxon Gol — Go3 F > 2"y npu «Tun BC» = MexaHwnu. CootBeTcTByIOLLEe 2L >
Pacxog Gol — Go3 He nogknto4yeH KOHTPOsb CETU dakTnyeckoe 3HayeHme !
Pacxog Gol — Go3 OTCyTCTBME TENNOHOCUTENSE dakTnyeckoe 3HayeHme (]
Pacxon Go2 Pesepc dakTnyeckoe sHa4YeHne R
Tabnuvua A2 — PacnosHaBaHue HC no ee Kofly B YacoBbIX apXMBHbIX MOKa3aHUAX
BenuuunHa MpuynHa HacTpowku MokasaHua Kog
Temnepatypatl, t2 t<0 E CuyeT OTMEH. -———
nt3 unm f:’ o CuyeT ¢ nofc. toor
Temnepatypa tx t >180°C _ txaor <
t < =50 unm
Temnepatypa tHB ann t >130°C - -——— >
[asneHve IBx< 3,2 MA
P1-P3 i Iex > 24 MA - Paor
Bes noacr, Vipakt
CYeT OTMEHEH
Vdpakt > Vmax >
C nogcr., Vor
C noacT. u KoHTp.U
> Bes noacr,
0 < VdpakT < Vmin e CyeT oTMeHeH Vepakr <
O6bem 3 C nogct Vmin
Vi, VvVinVv3 Vdpakt = 0 x C nopcT. v koHTp.U 0
OTtcytcTBUe KoHTp.V # C nogct. n L
ceTeBOro NUTaHus KOHTP.U .
Wnu oTcyTCTBMUE KoHTp.V = C noacT. n Vaoor )
cBsa3uv no TIIM KOHTP.U A
KoHTponb nycton |KoHTp. _
Tpy6bl nT KonTp.MT=Aa ®DaKkTnU4. 3HaYeHne | o
Obbem V2 PeBepcHbI noTok KowTp. KonTp.R#Her ®dakTuy. 3HaveHne | R
R KoHTp.R#C nogacr.
= Bes noact.1 n
Macca dM npu dM dM <-HB 2 C noper.1 Daktyy. snavenne | #
=M1-M2 dM<—HB unm £ Bes noact.2 u :
dM > HB S C noact.2
T S Bes nopcrt. PakTUy. 3HaYeHne
ennosas " Q12<0 o C nopcr. 0 <
aHeprusa Q12 o
x CYeT OTMEHEH —-——

* KoHTponb npoBoauTca ANs Kaxaoro criaraemoro dopmynbl Q12 U npuceBaneaeTcs

cnaraemomy 0 (Hynb) B Cry4ae ero oTpuUaTensHOro 3Ha4eHS.
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MpunoxeHue B — NoaknwyeHne BHEWHUX YCTPONCTB
no uHtepdency RS232

2 - RxD

5 - GND

7 - RTS 8-CTS

1 NoakntoyeHne TB7 kK komnbOTEpPY No UHTepdency RS232C

PoseTka DBOF Posetka DBOF

2 MNoaknioyeHne TB7 kK mogemy no uHtepdemncy RS232
PoseTtka DB9F Bunka DBOM

Mpumeyvanne [ns HopmanbHoWM paboTbl MHTepdenca RS232 HanpsxxeHne Mexay KOH-
Taktamn RTS 1 GND gormkHo 6biTb B Npegenax +5,5...12B.

MapameTpbl nHTepderica RS232:

e CkopocTb OBMeHa..................... 1200 ... 9600 6uT/c;
e KonnyecTtBo GUT AaHHbIX .......... 8;

e KonnyecTtso cTapToBbIX OUT ..... 1;

e KonnyecTtBo CTOMNOBbIX OUT....... 1;

e KOHTPOMb YETHOCTU .......eeennneee. HerT;

e YnpaBreHne NOTOKOM............... HeT.

B cnyyae nogknioyeHns komnbtoTepa no nHtepdency RS232 no anvHHon nuium (6o-
nee 10 M) pekoMeHAayeTCst NPUMEHSTL 3aLUUTY OT UMMYbCHbBIX NEPEHanPsKEHNI U NOMeX
(rpo3o3awunTy) ¢ NoACOEANHEHNEM K JIMHUW 3ALLUTHOMO 3a3EMIIEHNS.
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MpunoxeHue I' — YteHne apxuBoB Ha SD-kapTy

MpumeyvaHue [lpy aBTOHOMHOM NUTaHWUK BblMMCnUTENs oT 6atapen AA pabota SD-
KapTbl HE MOAAEPXVBAETCS.

Mpu ycrtaHoBke SD-kapTbl B BbIMUCNUTENb CYUUTLIBAIOTCS BCE BWAObI apXvBOB W
HaCTPOWKN BbIYMCIIMTENS. YCTaHOBKM AnanasoHa faT apxvMBoB He TpebyeTcs.

[MonHoe Bpems cunTbiBaHMA apxmBoB He 6onee 30 c.

Mpu 3anucu cosgaeTcsa nanka ¢ Ha3BaHWeM AaTbl CYMTbIBAHMA NO YacaM BblYuC-
nutensa. IMnopT AaHHbIX ¢ kapTbl B 6a3y AaHHbIX 10 «ApxmBaTop» BbINOMHAETCS B MEHIO
«OenctBusa-UMnopT AaHHbIX-TB7 3 Hakonutens...».

Mepekntovatenb Lock SD-kapThl AOMKEH HAXOAMTCS B BEPXHEM MOMNOXEHUW - KapTa
namsAT1 pasbriokMpoBaHa, MOXHO 3anucbiBaTb M yaansaTe AaHHble. YTeHne apxuBoB Ha
SD-kapTy BbINOMHAETCA B CneayoLlen nocneoBaTenbHOCTH:

1. YcTaHoBUTb SD-KapTy B BblMMCAMTENb. Ha uHavkaTope no- | ©6HaPyxena SD kapra

. - BBoa: ckauaTb dpain
SABUTCS coobLLeHme: - MeHI0: OTMEHa

O6Hapy>xeHa SD kapTa
2. HaxaTb knasuwy «Beogy. - BBoa: ckauaTh baiin
- MeHlI0: OTM€eHa

3. Tocre OKOHUaHMS CHUTHIBAHIS APXVIBOB BBIBOAUTCS COOBLUE- | Shaapimane yoaemao
HUe:

N3Bnekurte SD kapTy

4. Haxatb knasuwy «MeHro» 1 BbiIHYyTb SD-kapTy.
[unarHoctnyeckve coobLieHus

O6Hapy>xeHa SD kapTa O6Hapy>xeHa SD kapTa Hepa6oTawwasa nnm
MHoronoTpe6nsowan
CKkaunBaHue 3anpeuweHo CKkauuBaHue 3anpeuweHo SD kapTa
Het BHew.nuTt.+6at.AA Hu3skoe Hanp. 6arT. Ha)xm. MeHlo Ansa Bbixoaa
MoakniounTb BHELUHEE NUTaHne EcTb npusHak pa3psga Bonbluoe notpebnexue.
BblYMCAMTENS 6aTtapeeu (LB) u HeT BHewwHero Wcnonb3oBaTb SD-kapTy knacca

nuTaHua CKopocTn 4
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MpunoxeHue A1 — Npumep HacTpoeuyHon B
OTYET O HACTPOWKAX TEMNNIOBLIYNCIIATENSA TB7

Mopenb TB7-05M 3aBopckor Homep 18001234
AnnapaTHas Bepcus AB 5.0 MNporpammHas Bepcus MB 2.0
KoHTponbHasi cymma nporpaMmMHoro obecneveHust KCMNO=8DC2
KoHTponbHasi cymma HacTpoek KCH=0443
KoHTponbHas cymma kannbpoBok KCK=FFFF
O6Lwue
CeTeBon agpec: 1
Upentndukauma |Kog opraHmsaumm: 0
Horoeop: 0
Yac otyeta: 23
[Hata otyeTta: 25
CuctemHble Cuctema eguHnLL; MKC
Tepmonpeobp.: 100r1
[Nepexon 3umHee/neTHee Bpemsi: Het
Odon.umn.Bxon |HasHaueHue: Het
YnpaBnenue B[ |Vicnonb3oBanve BO2: Het

Hactpovikn 61

MapameTp: TennoBow BBOA 1 TennoBow BBOA 2 TennoBou BBoA 3
Cih: 4 6 6
KT3: 1 0 0
OPT: 1 0 0
KoHTp.t: C noacr. CueT oTM™. Cuet oTMm.
KoHTp.dt: bes noacT. bes noacr. bes noacr.
dt min (°C): 2 2 2
Mcn.tx He wncn.
txag (°C):
Pxg (krc/cm2): |-
KoHTp.Q: Het C nopcr. C nopcr.
KoHTp.dM: Het Het Het
dM max (%):
Vcn.tHBe: He vcn. He ncn. He ncn.
KoHTp.R: bes noacr. Het Het
Mcn.QTB Ectb Ectb Ectb

Tpy6a 1 Tpy6a2 | Tpy6a3 | Tpy6a1 [ Tpy6a 2 | Tpy6a 1 | Tpy6a 2
Tun BC OnNEeKTPOH.  [ONeKTPoH.  |ONneKTpoH. [OnekTpoH.  [3nekTpoH. | 3nekTpoH. | SnekTpoH
Bec nmn.(n) 10 10 10 10 10 10 10
KonTp.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
Vgor (m3) 20 20 20 20 20 20 20
toor(°C) 90 60 90 60 90 60
Ppoor(krc/cm2)  16,11832 6,11832 6,11832 16,11832 6,11832 [6,11832 [6,11832
HOatuyuk P Ectb,He ucn. |Ectb,He nen. [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
Bxon.MNT 1
Bxoa R 2
HacTporikv AUCKPETHbIX BXOAOB
Bxopg 1 Bxopg 2 Bxog 3 Bxog 4

YpoBeHb HP HP HP HP
T noats. 1 1 1 1
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NMpunoxeHne E — AganTtep Ethernet ana TB7
ncnonHeHmna M
HasHa4yeHue

Apantep Ethernet (apantep) npegHasHayeH Ans NOAKMIOYEHNS TENNOBLIYUCIUTENEN
k ceTn Ethernet. Agantep BbINONHAT NpeobpasoBaHne pasnuyHbIX NPOTOKOIOB, Nepeaa-
BaeMbIX NoBepx cTaHgapTHoro npoTtokona TCP/IP, n peanusyeT pexumsl TCP cepsep n
TCP knueHT.

B 3aBrcMMOCTM OT pexrmMa 1 Homepa ucnonb3dyemoro TCP nopTa BbINOMHAKTCA cre-
aywowme npeobpasoBaHus:
Pexwum TCP cepsep:
MopTt 502 - npeobpazosaHne MODBUS TCP 8 MODBUS RTU;
Mopt 5001 - 6e3 npeobpasoBaHus.

B pexume cepsepa OonyckaeTcd TONbKO O4HO coeuHeHue C I'IpVI60pOM. CoeanHeHune
C KINMMEeHTOM nogaepXXmBaeTca A0 TeX nop, noka naet guanor c np|/|60p0M. Ecnn knneHTt
He obuwaeTcs ¢ an60p0M 15 MUWHYT, TO coeJuHeHne NpuHygnTenbHO 3aKpblBaeTCA C Lie-
Nbl0 NpeaoTBpalleHnsa 3aBnUcaHna cokeTa.

Pexum TCP knueHT:

MopT meHee 5000 - npeobpasosaHne MODBUS TCP 8 MODBUS RTU;
MopT 6onbLlue unu paseH 5000 - 6e3 npeobpasoBaHus.

Mopspok ycTaHOBKM agantepa

MNopsagok YCTaHOBKM afantepa B KOpnyc TennoBbIMNCNTENA Nnoka3aH Ha puc.

KOMMYHWUKaUMOHHbI# wned '_

E.1.

1. BolHyTb 3arnyLwiky pasbema RJ45.

2. YcTaHoBWUTbL NnaTy agantepa v 3adukcu-
poBaTtb 4-Msi BAHTaMMU.

3. Moakno4nUTb KOMMYHUKALMOHHBIN
wnend.

Puc. E.1 Nopsigok ycTaHOBKM aganTtepa

[na HacTpoviku paboumnx IP-napameTpoB npegycmoTtpeH HTTP cepBep. Komnbrotep 1
afjanTep OOMMKHbI HaxoauTbcsa B ogHon noacetw (IP agpec komnbioTepa 192.168.1.x).
MpocmoTp napameTtpoB Ha HTML cTpaHuue focTtyneH Bcerga.

MepeBoa aganTepa B pexum HAaCTPOMKM NMPOUCXOAWT MpW Nofadve Ha BblYMCIUTENb
BHELLHEro NuTaHns npu oTknoyeHHoMm Ethernet kabene.

Mpw BktoYeHUN NUTaHUA ¢ nepeknovatenamm B coctosiHnm OFF n OTKINMKOYEHHbBIM
ceTeBbIM kabenem, agantep 3anyckaetcs ¢ IP napameTpamu no ymonyaHumio:

CeteBow agpec 192.168.1.1;

Macka nogceTtun 255.255.255.0;

Pexunm cepsep;

DHCP oTtkntoueHo.

Mpwn BkntoveHnn nutanmsa ¢ OTKIMKOYEHHBLIM kabenem Ethernet n nepekmtoyatensmm B
cocTtosiHum ON, aganTep 3anyckaeTcsi C napameTpamu U3 SHEProHe3aBNCUMON NaMAT.
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HacTtpouika TB7

1. AnvHHbIM HaxaTuem kHonkn MEHKO (He meHee 8 c) obecneunTb JOCTYN K CEpBUC-
HOMY YPOBHIO MEHIO.
1. Boiitn B MeHio «HACTPOMKU-CUCTEMHbIE-UAEHTUDUKALIUA» 1 ycTaHoBNTS
TpebyeMblin ceTeBoW agpec BblYUCNUTENS.
1. Boiitn B meHio « CEPBUC-KOMMYHUKALIMN-Com2» 1 3agaTe NnapameTpbl:
— CkopocTtb — 115200;
— MpoTokon obmeHa — Modbus RTU.

MpumeyaHune ViameHeHne NepedmcreHHbIX HACTPOEK BO3MOXHO 6€3 HaxaTusi Ha KHOMKY
«[JocTyn».
Mopspok HacTponku IP-agpeca

1. YctaHoBuTb 06a DIP nepekntoyatens Ha aganTtepe B nonoxenune OFF (cooTBeT-
cTByeT undpam 1 un 2).

2. NopaTb Ha TB7 BHelLHee nuTaHue.

3. CnycTts 10 ¢ nogkntounTb Ethernet kabenb B pasbem RJ-45

4. 3anyctuTb Gpaysep 1 cBA3aTbCcH € agantepom no agpecy 192.168.1.1, poxagatbes
nosisnexns WEB cTpaHuubl.

5. MNepentun Ha 3aknagky «CeTeBble HACTPONKM» 1 BBECTU Tpebyemble napameTpbl:
1) — IP-agpec agantepa u macky nogcetun 255.255.255.0;

2) — DHCP oTknto4eHo;

3) — Pexxum TCP cepBep;

4) HaxkaTb KHOMKy «3anncby.
/[j 192.168.1.1 x\\ \

¢ C|®Notsecurl 19216811 7|

NamsaTka

CeTeBble HACTPOIKN

[ | Texymme || EEPROM | Hosoe snauenne |
IP Address: || 192.168.1.1 || 192.168.1.1
Subnet Mask: | 255.255.255.0 | 255.255.255.0 || PRGN
Gateway: 192.168.1.1 || 192.168.1.1
DNS 1: 192.168.1.1 || 192.168.1.1
DNS 2: 0.0.0.0 0.0.0.0 [0000 ]
[NBNSName: | rAP || - |

MAC Address: 00:20:A6:A8:FE:35 ye

DHCP: || ||

Source: Default settings

® pPexxknmM TCP knuenT (6e3 nportokona)
©® Pexxnm TCP knueHT (EKC)

® pe) oq+Pass) e’
S TCP cepeep “«

O y

5. YctaHoButb 06a DIP nepekntodatens Ha agantepe B nonoxeHue ON.

npumeqauue 3anunck HOBbIX napamMmeTpoB OOCTYyMNHa B Te4eHne 30 MWHYT nocne paspe-
LUEHNA N3MEHEHNA CeTEBbIX HACTpPOEK.
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MpunoxeHune X — Agantep RS485 ana TB7
mcnonHeHmna M

Apantep RS485 (apanTtep) 3anutbiBaeTcs OT TennoBbluncnutens TB7 ¢ BHeWHUM
6510KOM NUTaHUA.

Bbixoabl agantepa nMmeeT ranbBaHUYECKY0 pa3Ba3Ky OT BblYMCANTENS.

TexHnyeckne xapakTepucTukm agantepa:

» CkopocTb obmeHa 1200 ... 115200 6uT/c;
*  KonnyecTtBo OUT AaHHbIX 8;

» KonwnyecTtBo cTapToBbIX OUT 1;

* KonunyecTtBo cTOMNOBbLIX OUT 1;

*  KoHTponb 4YeTHOCTH HeT;

* YnpaBreHue noTokom HeT.

HacTtponku agantepa RS485 He TpebyeTcs.
Mopsapok ycTaHOBKM aganTepa B KOpNyc TEMMOBbIYUCIIUTENS NOKa3aH Ha puc. XK.1.

KOMMYHUKaUVOHHBIN Wwieid ‘ \’
L —
1. BbIHYTb 3arnyLky pasbema RJ45.

2. YcTaHoBUTb NNaTy agantepa n 3adumkeu-
poBaTb 4-Msi BAHTaMMU.

3. Moakno4nUTb KOMMYHUKALMOHHBIN
wnend.
Puc. XK.1 Mopsgok yctaHOBKM ajantepa

MopknoyeHne BHELWHMX YCTPOMCTB NO MHTepdency RS485 ocyuectensieTcs vepes
pasbem RJI45. LlokoneBka BbIXO40B NOKa3aHa Ha puc. XK2.

Puc. XK.2 LlokoneBka BbIxogoB pazbema RJ45
Hactpowika TB7
1.1. OnuvHHbIM HaxkaTuem kHonkn MEHHKO (He meHee 8 c) obecneunTb JocTyn K cep-
BMCHOMY YPOBHIO MEHIO.

1.2. Boti B MeHio «HACTPOWKN-CUCTEMHbIE-UAEHTUDUKALIUA» 1 yCcTaHo-
BUTb TpebyeMmblil CETEBON afpec BblHUCUTENS.

BHUMAHUE! BCE BbIYUCITUTENW, BXOOALWUME B COCTAB CETU OONMXHbI
UMETb YHUKAJbHbLIE CETEBbIE ALJPECA.

1.3. Bontu B MmeHio « CEPBUC-KOMMYHUKALIMUN-Com2» n 3agaTtb napameTpsi:
— CkopocTb;
— MpoTokon obmeHa.

MpumeyaHue VI3MeHeHVEe NepeymncrieHHbIX HAaCTpoeK TennoBbluMcnuTens TB7 BO3MOXHO
6e3 HaxaTunsa Ha KHOMKy «JocTyn».
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MpunoxeHnune 3 — ApanTtep Bluetooth/Wi-Fi gana TB7
mcnonHeHmna M

Apantep Bluetooth/Wi-Fi (qanee apgantep) npeaHa3HayveH Ans NOAKTHOYEHMS Tenno-
Bbluncnutenen TB7 ncnonHeHns M Bcex Moaenen kK nepcoHanbHOMY KOMMNbOTepy (HOYT-
OyKy), NnaHweTy unu cMapTdoHy (C onepaunoHHon cuctemon Android) no 6ecnposog-
HblM ceTsim Bluetooth unn Wi-Fi.

OpHoBpeMeHHas pabota 06oux MHTEpdencoB HEBO3MOXHA.

BHMUMAHMUE! Pa6ota agantepa BO3MOXHa Npw crieayroLwmx yCroBusix:
1. Mutanue TB7 ocyuiecTBnsieTCA OT BHeLHero 6rioka!
2. HacTtporiku kaHana nepegayn Comz2:
- ckopocTb nepeaayn 115200 6uTt/c;
- npoTokon o6mMeHa Modbus RTU.

OneKTpoHHasa nnaTa aganTtepa c NMUEeBON CTOPOHbI UMEET YeTbIPEXNO3NLMOHHBIN DIP
nepeknoyaTenb, NpefHa3HavYeHHbIN ANA HACTPOMKM aganTepa, a Takke Ba CBEToaMoa-
Hbix nHgmkaTtopa (LED1 n LED2) gnsa nigukaumm pexmmoB paboThbl.
Ha oGpaTHoM cTopoHe nnatbl pacnonararTcs pasbemMbl A5 NOAKITHOYEHUA KOMMYHU-
KaLMOHHOro LWnerda n aHTeHHoro kabens, a Takke kHonka RESET.
[Ina HacTpovikvM aganTepa Ncnonb3yeTcs YeTbIpEXno3numoHHbIi DIP nepekntovaTens.
HasnayeHune nepeknoyatenen:
e Wi-Fi/BT. Beibop Tvna coegnHeruns - Wi-Fi unu Bluetooth.
e User/Default. Bibop pexuma pabotel B pexkume Wi-Fi — koHpuryprpoBaHue
(Default) unn pabounn (User).

e Disable/Enable. 3anpeT nnu paspelueHne naMeHeHNsi HacTpoek B paboyem pe-
*ume (User) (annapaTtHas 3awimTa oT uameHeHunst Hactpoek no Wi-Fi).

e Boot. Pa3pelueHne obHoBneHunsa BctpoeHHoro MO (Tonbko B pexume Wi-Fi).

b 7= 02

BT/Wi-Fi

Wi-F1 —ilo BT
User ™ Bl < Default
Disable « MM\ Enable
@l | Boot
Tanw
LED2 ¢

J
Puc. 3.1 BHewHuin Bug agantepa

BHUMAHMUE! Vi3ameHeHWsi NONOXeHU nepeknioyaTenein BCTynatT B CUy nocne nepe-
3anycka agantepa nyTem OTKIMYEHUS NMTaHUS TEMMOBbIMUCTINTENS.
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I'Iopﬂp,0|< YCTaHOBKM afjantepa B KOpnyc TennoBbiHNUCNTEeNA nokasaH Ha puc. 3.2.

Adantep BT/Wi-Fi

AHTEHHbIN Kabenb

SMA-UFL MoHTaxHaa naHenb

KOMMyHMKaLI,VIOHH
e
Mnata USB | = e 3arnywka
Kl ‘ LaiGa
/ larika
. AHTEHHa
@7

Jbicka pasbema

O

Pwuc. 3.2 Mopsipok yctaHOoBKM agantepa

1. TNogkniounTb aHTEHHbIN kabenb K pa3bemy Ha obpaTHOM CTOPOHE NnaTbl agan-
Tepa Ao wenyka.

2. Tlogkniountb KOMMYHUKALUMOHHbBIV WNend K pasbeMy Ha oOGpaTHON CTOPOHe
nnatel aganTtepa, obpaLlas BHUMaHWe Ha Koy pasbema.

3. Ypanutb WTaTHYO 3arnyLKy pasbema AoMoNHUTENBLHOro nHTepdenca.

4. YCTaHOBUTb MOHTaXHYIO NaHenb B OTBEPCTME AOMOSHUTENLHOIO pasbema C
BHYTPEHHEN CTOPOHbI Koprnyca.

5. YcTaHoBWTb pa3beM aHTeHHOro kabens B OTBEpPCTME MOHTaXHOW naHenu Ao
ynopa, obpallas BHMMaHWe Ha NONOXEeHNe FbICKU.

6. Hapetb 3arnywky Ethernet 3 komnnekTa NOCTaBKM W 3aLLENKHYTb.

7. Hapetb cTonopHyto wanby 3ybuamm Kk kpbiwke Ethernet, HaBUHTUTL rariky u
3aTAHYTb.

8.  TponoxuTb aHTeHHbIV Kabenb 3a 60ObILLIKM Ha Kopnyce.

9. YnoxuTb agantep Ha 606bIlKM kopnyca u 3admKCMpoBaTb BUHTaMU U3 KOM-
nrnekTa nocTasKu.

10. TMogknioynMTb KOMMYHUKaLMOHHBIN LWINend k pasbemy Ha nnate USB.

11. TMoaknioYnTb BHELLUHION aHTEHHY.

HacTtpouka agantepa Ha pexum Bluetooth

[nsa cBasn ¢ TennoBblYUCNINTENEM UCMONb3YeTCa CTaHAapTHbIM npodunb Bluetooth
Classic SPP (Serial Port Profile), koTopbliii He TpebyeT B onepauunoHHor cucteme Windows
crneumansHoON yCTaHOBKM AipanBepoB, U KOTOPLIV NPy NOAKMIOYEHUN K YCTPOWUCTBY NPUBO-
AVT K nosiBneHuto BupTyansHoro COM-nopTa.

YreHune nHcdopmauumn n3 Belumncnmtens no Bluetooth ¢ nomowbio MO ApxuBatop Hu-
YeM He OTNn4aeTcs OT NPSIMOro coegmHeHnsa no RS232.
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Mmsa ycTponcTea B paanoadmpe 1M NUH-Ko AN NOAKMIYEHNS YyCTaHaBNMBalOTCH aB-
TOMaTU4YECKM Ha OCHOBE TUMNAa N CEPUNHOrO HOMepa NOAKMIOYEHHOTO yCTpOVICTBa.

Hanpumep, ana TB7 ¢ cepuitHbiMm Homepom 20-101073 nmsa yctpoincTea ByaeT paBHO
«TV7-20101073», nuH-KoA - «1073» (4 nocneaHux LumMdpbl CEPUAHOTO HOMepa).

B cnyyae HEBO3MOXHOCTW YCTAaHOBKM CBA3W C MaTE€PUHCKOWN NNaTow TennoBblYUCu-
Tens uMmsa ycTtpomctea dopmupyeTcsi aBToMatmyeckm Kak «DEV-XXXXXXXXXXXX»
(3aech XXXXXXXXXXXX — yHVKanbHbIN naeHtTudukaTop paguoMoayns), NMH-kog guk-
CMpOBaHHbIN - 4321.

MpumeyaHne OpHOM 13 NPUYMH OTCYTCTBUSA CBA3M aganTtepa C MaTePUHCKOM MnaTon sB-
nsieTcs HeBepHas HacTpoika kaHana nepegadm Com2 TB7.

[ns ncnons3osaHusa nHTepdenca Bluetooth Heobxoanmo:
e YcTtaHoBuTb nepekntovatens Wi-Fi/BT B nonoxexue BT.
e [lepesanyctuTb agantep.

Hactponka apantepa Ha pexum Wi-Fi

ApanTtep paboTaeT Tonbko B pexxume Active Point, T.e. co3gaéTt cBolo COBCTBEHHYIO
Wi-Fi ceTb.

YTeHne nHdopmauum ns seldmcnutens no Wi-Fi ¢ nomoubto MO ApxvBaTtop HUYeEM
He oTnnyaeTcs OT coeanHeHus no Ethernet.

MpeaycmoTpeHo 2 pexxuma paboTbl:

e KOH(urypuposaHue napameTtpos Wi-Fi (SSID* Wi-Fi cetn + naponb + Tun wmd-
poBaHus). OcyLecTBNsSeTCA C UCMONb30BaHMEM BHYTpeHHero web-cepeepa
apanTepa, T.e. Yepe3 web cTpaHuuy;

e pabounn pexum ¢ napameTtpamu Wi-Fi, nony4eHHbIMY B pexumme KOHUryprpoBaHus.

* SSID (Service Set Identifier) — naeHtTudukatop (Mms) cetn Wi-Fi.

Bei6op pexuma ocywectensietca DIP nepekntovaTtenem User/Default.

[ns nepexopa B pexum KOHOUrypmpoBaHus Heobxoamnmo:

e YcTtaHoBuTb nepekntovatens Wi-Fi/BT B nonoxeHne Wi-Fi.

e YcTtaHoBuTb nepekntovatens User/Default B nonoxeHune Default.

e T[lepesanycTtuTtb aganTep.

B pexvme koHdurypmnposaHus (nonoxenue Default) SSID ceTtn yctaHaBnuBaeTcs aB-

TOMaTMYECKN Ha OCHOBE TUMa 1 CePUIHOro HoMepa NOAKMIYEHHOro ycTporncTea. Hanpu-
mep, ana TB7 ¢ cepuitHeim HomepoM 20-101073 SSID 6yaeT paBeH «TV7-20101073».

MpumeyvaHue [lonoxeHve nepekntoyatens Enable B pexxvme KOHUIyprpoBaHusi He
UMeeT 3HayeHue.

B cnyyae HEBO3MOXHOCTM YCTAHOBKM CBSA3M C MATEPUHCKOM MNaTon TenmoBbIYUCTIU-
Tena SSID ¢opmupyetca asTomatmyeckm Kak «DEV-XXXXXXXXXXXX» (3mecb
XXXXXXXXXXXX — yHUKanbHbIN ngeHTudurkaTop paguomoayns).

Mpumeyanne OpHOM U3 NPUYMH OTCYTCTBUSA CBA3M afanTepa ¢ MaTEPUHCKON MraTomn SB-
NSAeTCA HEBepHas HaCTpovika kaHana nepegaym Com2 TBY.

B pexume koHpUrypupoBaHusi naporb He TpebyeTcs, ceTb Wi-Fi sBnsieTcs oTKpbITON.
[nsi koHurypmpoBaHusi Heobxoanmo noaknountbes Kk cet Wi-Fi agantepa, BBecTu B
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Opaysepe HoyTbyka unu cmaptdoHa IP agpec 192.168.1.1, 3agatb 3Ha4YeHWs1 NnapameT-
poB HacTpoek (SSID (ums cetn), Maponb (He meHee 8 3HakoB), Pexxnm 6e3onacHocTu.).
HaxaTtb kHonky CoOXpaHuUTb.

e Apanrep Blustooth/Wi-fi b4

G A Hesawwweno  192.168.1.1

Anantep Bluetooth/Wi-Fi

Pe:xny HacTpo#ike (H3MeHeHHA pazpelieHbI)
SSID Wi-Fi:
TVT Adapter
Mapons Wi-Fi:
MyPASSWORD
Pewiy Be30NacH0CTH:
WPA2_PSK v

TV7-20101073
ooth: 1073

3aBofck1e HAcTpoiiku

MNMepeaarpyaka

Bepeua I10 2.0.1.0 (Tul 25 2024 14:54:53)

PucyHok 1

MpumeyaHne B cnyvae OTCyTCTBUS COEAMHEHMS Mpu paboTe co cMapTgoHOM Heobxo-
AUMO OTKIHOYUTb MOBUNbHbIE AaHHble u VPN.

Mpuceoenune rpynne npubopos oanmHakoBoro HaseBaHus cetu Wi-Fi n yctaHoske «lMopa-
KNYaTbCA aBTOMaTUYECKU» B CMapTdOHe MO3BONWUT B AanbHENLeM YCKOPUTb Npo-
LileCC CHMTbIBaHNS apXxuBOB, TaK Kak CBA3b OyAeT ycTaHaBnuBaTbCA aBTOMATUYECKM.

MpumeyvaHue [Mpu Gnnskom pacnonoxeHun Heckonbknx TB7 Heobxoanmo npuceamBaTb
Kaxgomy n3 TB7 cobctBeHHoe HasBaHue cetn Wi-Fi (SSID).

Mo okoH4YaHMIO BBOAA HACTPOEK crneayeT yCTaHoBUTL nepekntovaTens User/Default B
nonoxexue User n nepesarpy3vTtb aganTep.

B paboyem pexume agantep pabotaet ¢ SSID, naponem u Tunom wmdpoBaHus, no-
NYy4YEeHHbIMU B pEXMME KOHPUIyprpoBaHus. AHaNormyHoO pexmmMmy KOHUrypmpoBaHus, no-
cne nogkntoveHmns kK Wi-Fi ceTn agantepa, MOXHO MPOCMOTPETbL HACTPOMKKN aganTepa ve-
pe3 web-cTpaHuuy, BBeas B 6paysepe cdumkcupoBaHHbiv IP agpec 192.168.1.1.

Ecnu nepekntovatens Disable/Enable Haxoantcsa B nonoxeHun Enable Bo3amMoXxHO
n3MeHeHne HacTpoek. HacTponku BCTynatoT B Cuny nocne nepesanycka agantepa.

Mpu HaxaTum Ha KHoMKy 3aBOACKUE HacTPOWKK Ha web-cTpaHuue (B pexume Default

unun User/Enable) yctaHaBnuBaloTCa 3HayeHuss No ymonyaHuwo — SSID Wi-Fi: TV7
Adapter; Mapone Wi-Fi: MyPASSWORD; Pexwum 6e3onacHoctn: WPA2_PSK.
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MpunoxeHune N — 3ameHa 6aTtapen B TB7

Tennosbluncnutens TB7 npegycmaTtpuBaeT yCTaHOBKY nuTueBon 6atapen 3,6B Tpex
Tunopasmepos: AA, C nnu D. KpenneHue BeibpaHHoro Tunopasvepa 6atapen obecneun-
BaeTCs COOTBETCTBYHOLLMM MECTOM YCTaHOBKU donkcaTopa baTtapew.

YcraHaBnvBaemasi 6aTapes gormkHa umeTb pasbem EHR2 2,5 mm.

Pasbem ans
NnoAKNOYEHUS

QdukcaTtop
6aTapeu

6aTapeu BaTapes

Puc.M.1 — KpenneHune 6atapeu

MpumeyaHne 3ameHa 6atapen HE MPUBOOWT k o6HyneHuo apxuneoBs, copocy
HaCTpOEeK 1 4acos.

Mopsapok 3ameHbl 6aTapewu:

1. CHaTb cbukcaTop 1 yganute ctapyto 6aTtapeto.

2. YcTaHoBMTb HOBYtO HaTtapeto, cobniogas NnonspHOCTb, U 3adUKCUpPoBaTh.

3. PaspewmTtb JocTyn K HacTpoOeYHbIM napameTpaM, KpPaTKOBPEMEHHO HaxaB Ha
kHonky [locTyn. B npaBoM BepxHeM yrny nHaukaTopa nosBUTCS MUralowmnii cumeon «».

4. BeibpaTtb MeHio «CepBuUc» 1 HaxaTb KHOMNKy Beog.

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

«BBopgy.
6. KnaBnwamm @ unu @ BblIbpaTh TMN ycTaHOBNEHHOW H6aTapen n HaxaTb KHOMKY

BBopa.
7. MonTBepamnTb hakT NnepeycTaHOBKM pecypca 6aTapeu, Haxas kHonky BBog,.
,EIOCTYFI K U3MEHeHWH HacTpoeK pa3pelleH

A
02.10.2012:00
APXWBbI
HACTPOHKVI Axktue.B0: 6A1
Mn batape
Il:lanp.nwragnnﬁ, B g
oBepka: Bbikn
> an @ oo
? @(SaTapen
@ ByneT nepeyctaHoOBReH

pecypc 6atapem

-BBoa-npoaonxuTte
@ Beog -Meum-oﬁmeua

Puc.N.2 — Mopsinok yctaHoBku/BbiGopa Tvna 6atapen
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Jlnct nameHeHun
Pepakuus CopepxaHne nsMeHeHun Beero [ata
OOKyMeHTa cTpaHuy,
BeeaeH nuct nameHenu, nobasnexo MNpuno-
1.06 *eHue U — 3ameHa 6atapen B TB7 ucnonHe- 55 23.11.2020
Hus M
1.07 YTouHeHo 3HaveHne napameTtpa dMmax, name- 55 05.12.2023
HeHbl cxeMbl nogknodennsa 01,
[obasneHo onucaHne agantepa
1.08 Bluetooth Wi-Fi (cTp.54-57) 59 02.12.2024
1.09 KoppekTtunpoBka onncanmsa RS232. (ctp. 48) 59 20.05.2025




