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MNepeyeHb NPUHATLIX COKpaLLeHUi

h — 9HTanbnus (yaenbHoe TEMNOCOAEPXKaHNE) BOAbI

hx — 3HTanbnusi XONOAHOW BOAbl HA NCTOYHUKE

R — pesepc

AB — annapartHasi Bepcusi TENMOBbIYUCINTENS
AN — annapaTtHas HeucrnpaBHOCTb BblYUCNUTENS
AUmn — aHanoro-undpoBoi NnpeobpasoBaTternb
=Y} — HacTpoeyHas 6a3a gaHHbIX

BN — 6nok ceTeBoro NUTaHus

BC — BOAOCYEeTYMK (pacxogomep)

BY — BHeLUHee YCTPONCTBO

BC — ropsiiyee BOOoCHabxeHue

B — [OMUCKPEeTHbIV BXOA
XKU — KUOKOKPUCTANNNYECKUA MHOMKATOP

HC — HewrTaTHasa cutyaums

nB — MporpammHasi Bepcus TenfoBbIYMCIIUTENS
no — npeobpasoBaTenb (AaTyvk) AaBneHnst

nK — MepCcoHarbHbIN KOMMbIOTEP

no — nporpammHoe obecneyeHne

nT — nycTada Tpy6a

P23 — PYKOBOACTBO MO 3KCnnyatauum

(o7} — cXema usMepeHui

B — TennoBow BBOA
TnMm — TenemeTpus

Tp — TpybonpoBog

TC — TepmornpeobpasoBaTtenib CONPOTUBIEHNS
PPT — dopmyna pacyeTa Tenna
XBC — XonopHoe BogoCcHabxeHue

OTAenbHble N3MEHEHUs!, CBsI3aHHbIe C COBEPLUEHCTBOBAHMEM TEMIOBLIYUCIIMTENS U
He BMUSIOLLME HA METPOMOrMYECKME XapakTepUCTMKU NpuGopa, MOryT BbiTb HE OTPaXXEHBI
B HacCTOsILLEM PYKOBOACTBE MO SKCMyaTaumu.
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HacTtosiliee pykoBOACTBO nNpedHasHayeHO AN CneumanucToB, OCYLLECTBRASIOLLMX
NPOEeKTUPOBaHME, MOHTaX, 0bcnyxnBaHue, CUNTbIBAHWE NOKa3aHWn, KOHTPOMb paboTbl n
nosepky Tennosbliuncnutensa TB7 ucnonHenuns M (B gansHenwem — TB7).

1 OnwucaHune u paboTa

1.1 HasHauyeHwue

TB7 npegHasHaveH Ans U3MEPEHUIA U perucTpaummn napameTpoB NoToKa TENNOHOCK-
Tensa (ropsyen U XonogHOW BoAbl) M KOMM4YecTBa TENNOBOW 3HEPrun B 3aKpbITOW n/vnu
OTKPbITOW BOASHBLIX CUCTEMaX TennocHabxeHus.

TennosbluncnuTens 3apernctpmposaH B PegepanbHoOM HpOpMaunmoHHoM poHae no
obecneyeHnto egnHcTBa Mameperun (Ne 67815-17), cootBeTcTBYeT TpeboBaHusm lMNpa-
BWIT KOMMEPYECKOro y4eTa TennoBon aHeprun, TennoHocutens (noctaHosnenue MNpasu-
TenbctBa P® Ne 1034 ot 18 Hoabpsa 2013 r.), MeToaukn ocyLLeCcTBNEHUS KOMMEPYECKOTO
yyeTa TennoBon aHepruu, TennoHocuTens (npukas MuHucTepcTBa CTpoOMTENbCTBA U XKK-
NNLWHO-KOMMYHanbHoro xo3srctea N 99/np ot 17 mapta 2014 r.), FOCT P 51649, TOCT
P EH 1434-1, TexHu4eckoro pernameHTa TamoxeHHoro cotosa TP TC 020/2011.

TennosbluucnUTENb UMeeT 5 Moaenei, oTNMYarLWMXCS KONIMYECTBOM 0GCnyKuBae-
MbIX TEMnmoBbIX BBOAOB (Tennocuctem). OyHKUMOHANbHbIE BO3MOXHOCTU Mogenein TB7
npvBegeHbl B Tabnuue 1.

HononHutensHo mMogens TB7-04.1M BbinyckaeTcst B 2 KOMMIIEKTAUUAX, OTNNYal0-
LLIMXCS1 KOHCTPYKTMBHBIM UCMNOSTHEHVEM:

— CtaHngapt (nanee TB7-04.1M);

— IlanT (nanee TB7-04.1M IanT).

Tabnuua 1
= KonuyecTtBo nogknoYaemblx 4aTYnKoB O
> TB1 TB2 TB3 g2 | ©
© ols| 8 =
g AR
Mogpenb o | @] g 2
= BC|Tc|na|Bc|Tc|ma|Bc|Tc|nals|=|8| a
s g| 5| x| @
o [e)
x =
TB7-01M 3|3 - 1 - - - - - |11]1]| 4 |ectb
CraHgapt| 3 3|3 1 - - - - - 11|1] 4 |ectb
TB7-04.1M MR aar 3332 -]-]-[]-1-11a[2]-][mwer
TB7-03M --- 3 3 - 3] 3 - - - - |12 4 |ectb
TB7-04M 33|33 |3]3 - - - 11]2]| 4 |ectb
TB7-05M 33|32 |2 ]|]2]|]2|2]2]1]1]4] ectb
YcrnoBHble 0603HaYeHUs:
TB — TennoBsow BBOA (TEMnocucrema) M1 — npeobpasoBaTtens AaBneHus:;
BC — BogocueTuunk, pacxogomep; [Oon. Bxog — A0N. MMNYNbCHbIV BXOZ;
TC — TepmonpeobpasoBaTernb CONPOTUBIIEHNS; [Hon. kaHan t°C — gon. kaHan TemMneparypbl.

[ononHnTenbHbIA MMMYINBCHBIN BXO4, MOXET ObITb MCMOMNBb30BaH B CHYETHOM pexuMme (U3-
MepeHre oobema BoAbl, KONMYECTBa 3NIEKTPOIHEPTN U T.M.), B PEXUME PEervcTpaTopa BHeLL-
HUX CODObITUI (CUrHANM3aUMs) UMW B PEXMME KOHTPOMS HanMymsi MUTAIOLLErO HanpsPKEHWS.

[1ckpeTHble BXOAbI UCNONb3YHOTCA ANS NOAKIHOYEHUS NOTUYECKUX CUTHAMOB C Liesbio
KOHTPOS peBepca U OTCYTCTBUSI TEMIIOHOCUTENS.

[ononHuTenbHbIN KaHamn TemnepaTypbl MOXET GbiTb UCMONb30BaH ANS U3MEPEHUS
TEMMepaTyp Hapy)XHOro Bo3ayxa Uiv X0SoaHOW BOAbI.
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TennosbluncnMTENb UMEET MHTEPGENChI:
— USB (Device);

— RS232;

— Ethernet unun RS485 (onumoHanbHO).

1.2 TexHuYeckne xapakTepUCTUKU
1.2.1  [Modknro4yaembie Oamy4yuku

Bopocuetunkm (BC). Tennosbiumcnutens paccuntaH Ha paboTy ¢ BogocyHeTYMKaMm
(pacxogomepamu), UMELLIMMU YUCITOUMMYIbCHBIN BbIXOA ¢ BecoM umnynsca ot 0,0001
po 10000 nutpos. BeixogHas uenb BC mMoxeT ObiTb: NaCCMBHOM (TEPKOH MM OTKPbLITHIN
konnekTtop), unu aktmsHon (TTI, KMOM n 1. n.).

YacToTa nmnynscoB naccuBHom uenu BC — He Gonee 16 'y npu AnuTensHOCTH CO-
CTOSIHUSI «pa30MKHYTO» Gonee 50 Mc. B «3aMKHYTOM» COCTOSIHUM COMPOTUBIIEHME LiENM
DOMKHO 6bITb MeHee 3 KOM npu HanpsbkeHun meHee 0,5 B, «pa3oMkHyTomM» — Gonee
3 MOM unu Toke yTedkn meHee 1 MKA.

YacTtoTa umnynbcoB aktTuBHon uenu BC — He Gonee 1000 My npu AnuTenbHOCTU
Kagoro coctosiHust BbixogHon uenn BC He meHee 0,5 mc. HanpshkeHune akTMBHON
uenu BC: B cOCTOSAHMM BbICOKOrO YpoBHS («H») — 2.4 5 B, B COCTOSSHUU HU3KOrO YPOBHS
(«L») — £+ 0,4 B. BbixogHoe conpoTueneHue Lenu He 6onee 10 kKOMm.

Tepmonpeo6pasoBatenu conpotuBnenus (TC). MNpumeHsaoTca ogHotTunHble TC,
nmetoLLme xapaktepuctuky 1000, 5000 (a=0,00391 °C1), Pt100, Pt500 (a=0,00385 °C1).

MpeobpasoBaTtenu n3dbiTouHoro gasnenus (MA). Ncnonbaytotes M ¢ BbIXOAHLIM
curHanom 4-20 MA 1 BEpXHUM NpeaenomM namepeHuin He bonee 2,5 MMa.

1.2.2 U3mepsieMble u paccyumbieaeMbie eesiuMUHbI 8 cucmemax TB1...TB3

Tabnuua 2
O603H. HanmeHoBaHne [nana3soH u eq. namepeH. |lMokasaHus
G1...G3 |O6beMHblii pacxos 0 —10°% M3y
®1...®d3 [MowHocTb no Tpybam 0 — 10° Mkan/y Tekywue
d® |MowHocTb No TENNOBOMY BBOAY 0 — 108 'kan/y
t1...t3 |Temnepatypa Boabl 0-180°C
P1...P3 |30bITOMHOE AaBneHne 0-2,5MMNa Texywwe
dt PasHocTb Temnepatyp Bogbl t1 — t2 0—160°C Vi apxis-
— Hble cpea-
tx TemnepaTypa XxonogHon Boabl 0-180°C Hne
ta TemnepaTypa Bo3gyxa MuHyc 50 — 130 °C
V1...V3 |O6bem Boabl 0-108m
M1...M3 |Macca soapl 0-108T
dM |Macca Bogbl, 0ToGpaHHON N3 CUCTEMBI
QTs, NToroBble
QQlf Tennosas aHeprus 0 - 107 kan apme;Hble
BHP |Bpemsi HopmanbHon paboTbl 0 — 5x10%ac
BOC [Bpems oTcyTCcTBUS CcHeTa
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1.2.3 Mapamempsbi apxusoe
TennoBbluncnuTens obecneynBaeT hopMMpoBaHNE apXMBOB:

1) UHTepBanbHbIe apxXUBbI (YACOBOW, CYTOUYHbIN 1 MECAYHbIN) — CpeaHne 3Ha4ve-
HWA (TemnepaTypa, pasHoCTb TemnepaTyp, AABMEHNE) U HAKOMNSIEHHbIE 3HaYeHUs (Konu-
YeCTBO TEMNMoBOW dHEPrMn, 06bEMbI, MacChbl, BpeMs HOpMarnbHOW paboTbl U BpeMs OTCYT-
CTBUS cyeTa) M3MePSIEMbIX BENNYMH HA COOTBETCTBYIOLMX UHTepBanax. O6bemMbl apxu-
BOB: 1440 (60 cyTok) — YacoBbIx 3anucei; 400 cyTouHbIX 3anmcer n 60 MecsaYHbIX 3anucen.

[ONONHNTENBHO B KaXXAOM M3 MEpPeYUCTIEHHbIX apXMBOB PErMCTPUPYIOTCA KOAbl Y
BpeMS OEeNCTBUSA HELUTATHbIX CUTYaUnn.

2) NtoroBbin apxuB — 3HaYeHWs C HapacTalowyM UTOroM (KONMYecTBO TEMMOBON
3Heprum, 06beMbl, Macchl, BpeMsi paboTbl) n3MepsieMblX BENIMYUH CO BPEMEHW nocrnes-
Hero cbpoca apxuBa Ha KoHel, cyTok. O6bem ntorosoro apxvea 400 3anucen.

3) ApxuB gnarHocTuyeckom nHcdopmauum.
ApxuB cocTouT 13 3-X YacTen:
— ApxuB usmeHeHus B[l — coukcaunsi U3MeHeHUn HaCTPOEYHbIX MapameTpoB.

— ApxuB cob6bITUI — dmKcauusi copoca MHTEepPBarbHbIX U UTOrOBOrO apX1BOB, N3Me-
HeHus HacTpoek ¢ MK, paspelueHus/3anpeTa JocTyna kK HaCTPOMKaM.

— OnarHocTuyecknumn apxme — PUKCaLUSA BKITHOUYEHNSA/OTKIIOYEHNSI CETEBOr0 NUTaHUS,
TEXHOMNOTMYECKUX COOBITUN.

O6GbeM apxvBa guarHocTuyeckon uHdopmaumm He MeHee 3060 3anucei.
IMpw BbINONHeHWn onepauun CBPOC vHTepBarsibHble U UTOrOBbIN apXVBbl O4ULLIAIOTCS.
C6poc apxmBa AMarHOCTUHECKON MHDOPMALMN HEBO3MOXKEH.

[Mpun OTKMIOYEHNM MMTAHUS TENNOBLIYNCINTENS BCE apXUBbl COXPAHAIOTCA B 3HEPro-
He3aBUCUMOW NaMATK B TeYEHMEe Cpoka cryx6bl npubopa.

1.2.4 SkennyamayuoHHble Xxapakmepucmuku

Paboune ycnosumsa skcnnyaraumu:
Temnepartypa oKpyxatoLlero sosagyxa ... .. oT MuHyc 10 go 50 °C.
aTMOCMEPHOro AaBMEHNS B OUANA3B0HE .......coceeeieieeeeeeeeeeeeennn, oT 84 po 106,7 kla;
OTHOCUTENbHAsA BNAXHOCTb OKpyxatLero sodgyxa npu 35 °C ..o 95 %.
HanpPsPKEHHOCTb BHELLUHEro MNepemMeHHOro MarHMTHOro nons 4actoton 50 Iy

HE BOJTEE ... ettt ettt 400 A/m.
BMbpaumun yactoTon (5-25) Ny M amMnUTya0N CMELLEHWNS ......eeeeiuvveeennns

CreneHb 3almTbl KOpnyca OT MPOHUKHOBEHWS MbIN U BOAbI

[aBAPUTHBIE PABMEPDI .....eeeiiiiiieiiieeeiiree e et et niee e

Macca B TPaHCMOPTHOM YMAKOBKE HE BOMEE ......couvveeiiiiieeiiiii et

CpenHuit CPOK CITYXKOBI ....covvvveiiieeeiiienenn

YcraHoBneHHasn 6e3oTkasHas HapaboTka

* CTeneHb 3awmThl IP54 obecneunBaeTcsi Npy 3aKpbITON Kpbillke pasbema USB. B
npoLecce aKcnnyaTauum AaHHbIA BXOS UCMOMb3yeTCs 3NM304U4ecku.
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1.25 Memposoauyeckue xapakmepucmuku e pabo4yux ycrioeusix

Tabnuua 3.
BenuuuHa [uanasoH | Mpegens! norpetiHoctv?) | MorpeluHocTs
Konuyectso TennoThbl (Tennoson 0o—-107 | * (0,5 + Dtmin/Dt) % 2 OTHOGHTENbHAS
aHepruu), MNx (Mkan) +(0,1 +10/DO) %
Macca TennoHocutens, T 0-108 +0,1% OTHOCUTESbHAasA
O6beM TennoHocutens, m3
Konnyecteo usmepsiemoit cpeapl, | 0 — 108 +1en. mn. p. abcontoTHas
M3 (T, KBTY)
CpenHuit 06beMHbIN pacxos, M3/yY 0 — 108 (0,01 +1/T) % OTHOCUTENbHas
TemnepaTypa TennoHocutens, °C | 0—180 N
Telxp/lne)g;Typa Bo3ayxa, °C -50 — +130 £01°C abconioTHas
PasHocTb Temnepatyp, °C 0-160 | + (0,03 +0,0006Dt) °C | abcontoTHas
W36biTouHoe aasneHve, MMa (krc/em?)| 0 — 2,5 +0,1% npueegeHHas
TekyLiee Bpemsi +0,01% OTHOCUTESbHas

T = 8 — nepvoa N3mMepeHns pacxoaa, C.

Tabno v uHTepderncHoro Beixoaa.

TINYMHON.

Dtmin — MUHUManbHas namepsiemas pasHocTb TemnepaTtyp, Dtmin=2°C.
Dt — pa3HocTb TemnepaTyp BoAbl B AByX Tpybonposoaax, °C.
DO — pasHocTb TemnepaTyp ropsiyen u xonogHoun soasl, °C.

1) [MorpelHoCT! HOPMMPOBAHbI OT BXOAHBIX Lienen TennoBbIYMCINTEN A0 ero nokasaHum Ha

2) MorpeLuHoCcTb HOPMUPOBaHa NpY YCMOBUM U3MEPEHUS Pa3HOCTH ABYX TEMMepaTyp.
3) MorpelwHoCcTs HOpMUPOBAHa NPK YCMOBUY ONPeaeneHnst PasHOCTM ABYX TeMnepaTyp, ogHa ux
KOTOPbIX U3MepSIeTCsl, a BTopas (TeMnepaTypa XONo4HON BOAbl) MPUHSTA YCIIOBHO NMOCTOSIHHO Be-

MEXKNOBEPOUHDBIN MHTEPBATT ...evvvvvvevreereeeeeerereeeeeerereesseesssresereeererresrererererererrrerr 4 roga.
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1.3 AnekTponuTaHue

OnekTponuTaHve TB7 ocyLlecTBNseTcs OT BCTPOEHHOW NuTheBon 6aTtapen ¢ HOMUHarb-
HbIM HanpsbkeHneMm 3,6 B unu ot BHeLIHEero ceteBoro 651oka NMTaHns ¢ BbIXOAHBIM Hanpsihxe-
Huem 10-16 B n Tokom He meHee 100 MA.

MNpumeyanue [Npu NponagaHMm BHELLHETO NUTaHWS TENMOBLIMUCIIMTENb NEPEXOOUT Ha
paboTy oT BCTpOEHHOMN 6aTapewn.

Mpu nogkntoyeHum MK no nHtepdency USB Bblumcnutens nutaetcs ot K.
B TennoBbIMMCnMTEND MOMYT YCTaHaBNuBaTeCs 6atapen 3-x Tvnopasmepos: AA, C n D.
B cnyyae aBTOHOMHOro NUTaHUsi peKoMeHAyeTcs ycTaHasnmBaTb 6atapeto Tvna C.

[Mpu 3akase TennoBbIYUCANTENS C BHELUHUM UCTOYHUKOM MUTaHWUS ycTaHaBnmnBaeTcs
OaTapes AA, HE3aBNCMMO OT MOZENM.

Mpu ucnonb3oBaHUM ynbTPasBYKOBbIX PACXOA0MEPOB C MUTAHWEM OT TEMSOBLIYMCN-
Tens pekomeHayeTcsa NpumeHsiTb 6atapeto Tuna D.

3aBncMMocTb BpeMeHn paboTel TB7 oT YacTOTbl BXOQHOrO CMrHana npeacraBreHa Ha
puc.1.1.

5 12— T1B7-01M, TB7-04. 1M 171777171
S 11 TB7-03M, TB7-04M, TB7-05M
s 10 IRy |
g g W“‘\\
© “\
e
S 8 e
o 7 Batapes C I \
a SN
o 6
0]
o 5
a TB7-01M, TB7-04.1M LI
3 TB7-03M, TB7-04M, TB7-05M
: A
1 Ba'rrlzlp‘en A‘A_
0.1 .1 10

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

MNpumeyanne Pecypc 6atapen paccuutaH us ycrioBusx:
w Temneparypa okpyxatoLero Bosayxa 0 — 25 °C,
w Bpemst paboTbl No nHTepdelicy (kpome USB) oo 3 yacos B mecs,.
w Bpems paboTbl MHAVKaTopa A0 3 4acoB B MECSLL.

Ecnu peanbHble ycnosums akcnnyartaumm OTNNYaTCs OT ykadaHHbIX Bbille, TO pacyeT-
HbI pecypc paboTbl 6aTapen ymeHbluaeTcs.

BbluncnuTens KOHTponupyeT pa3psig 6atapeun nutaHus n pecypc 6atapew. Mpu cHu-
XKEHUW HanpspkeHns nuTannst 0o 3,15 B Ha akpaH BbiBoaMTCs npegynpexaexHve LB.

B cnyyae nosiBneHus npusHakoB paspsiga 6artapen (LB) oTkntoyaetcs noaceeTka MH-
Avkatopa 1 yBenuunBaeTcs LMK n3mepeHus temnepartypbl Ao 600 c.

HopmanbHoe dyHkunoHmpoBaHue TB7 obecneunBaetcsa 0o 2-x Hegenb nocne akTu-
BM3aLMK Npr3Haka pa3psiga 6atapen. ApxvBbl M HAKOMMEHHbIE MTOTU COXPaHSATCSA U Mpu
norHom paspsige 6arapemu.

BHUMAHMUE! Pab6ota agantepos Ethernet nnn RS-485 Bo3MoXHa TONbKO NPW NOAKIHO-
YyeHHOM ceTeBOM Brioke nuTaHus.
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1.4 3awwmTa oT HeCaHKUMOHUPOBaHHOINO BMewaTenbCTBa

[ns npegoTepalleHnsi HeCaHKLMOHMPOBaHHOIO BMeLlaTenscTea B paboty TB7 cywie-
CTBYIOT CrnefytoLime YpoBHM 3aLLmnThI.

3awmra oT U3MeHeHuUs KanuépoBOYHbIX K03 PULNEHTOB U OT BHECEHUSA U3Me-
HEHUW B 3NEKTPOHHbIA MOAYINb BbINOMHAETCA HAHECEHWEM OTTUCKA Knelma nosepu-
Tensd (puc. 1.2 a).
—— -
OTTnck knenma |
rocrnosepuTens

e

>,

MecTo nnombmpoBaHus
MHCMNEKTOPOM
v'v -
a) NMnomba rocnoeepuTens ©0) MNMnomba nHcnekTopa cHabXatoLLen opraHn3aumm
Puc. 1.2— Mecta nnom6upoBaHnsi BbIYNCIIUTENS

M3mMeHnTb KanmbpoBOYHbIE KOI(DULIMEHTHI C KNaBuaTypbl U MO UHTEpdENcy npu
Hanununm nnom6sl rocnoseputens HENb3A.

KonmpounbHasi cymma kanubpoeok (KCK), noctynHa Ans n(pocMoTpa Ha akpaHe Ten-
nosblymcnutens (meHio CEPBUC- UH®OPMALIUA O MPUBOPE) (cm. puc.3.12).

3awumrTa HacTPOoeYHbIX NapamMmeTpoB obecrneynBaeTcs NNOMOON MHCNEKTOpa Tenmno-
cHabxatoLen opraHnsauum (puc. 1.2 6).

OTKMoYeHNe 3aLnTbl HA U3MEHEHNE HACTPOEYHbIX MapaMeTPOB BbINOMHSETCS Haxa-
TMEM Ha KHOMKy goctyna (CM. puc. 2.2).

3awmTa yCTaHaBMBaeTCca.
— NP NOBTOPHOM Ha)XaThW KHOMNKK O0CTyna;

— N0 ncteyeHnm 60 MUHYT C NEPBOrO HAXaTWUsi KHOMKW JOCTyna.
Mocre 3Toro Bce NOmnbITKN U3MEHEHUSI HACTPOEYHbBIX MapaMeTPOB UTHOPUPYIOTCS.

[ns onepaTMBHOrO KOHTPONSA M3MEHEHUST HACTPOEK TEMNOBLIYMCIIUTENS NpeaHasHa-
YeHa KOHMpOo/bHasi CyMMa HacmpoeYHbIX napamempoe, KoTopas oTobpaxkaeTcs Ha
akpaHe TennosbiumcnuTens (CEPBUC-UMHPOPMALIAA O NMPUBOPE) (cm. puc.3.12).

3awmra BcTpoeHHoro MO oT HeCaHKUMOHUPOBAHHOIO BMELLATeNbLCTBA.

[nsa onepaTuBHOro BbiSBrEHMA akTa nsMeHeHns BcTpoeHHoro MO TennosbiyMcnm-
Tensa npegHasHadeHa KoHmMporsnbHas cymma [10. KoHTponbHas cymma OOCTynHa Ans
npocmoTpa Ha akpaHe Tennosbiuncnutens (CEPBUC— UH®OPMALIUA O NMPUBOPE).

ApxuB gnarHocTuyeckom MHdopmMaLmu.

C uenblo KOHTPOMS 3a U3MEHEHNSIMU HACTPOEK M paboToCNOCOBHOCTM TENNOBLIYMC-
nuTenst uMeeTcsa 3 HecTMpaeMbIx apxvBa (ApxuB nameHenus b1, Apxus cobbiTuid, [na-
FHOCTUYECKUI apXuB).

B apxuBax pukcupytoTca A4eACTBUS NOMb3oBaTeNen No OTKIMIOYEHNIO 3aLUMTbI Ha 13-
MEHEHWE HacTPOEK, M3MEHEHMIO HACTPOEYHbIX NapaMeTpoB, NEPEKNIOYEHNIO HACTPOeY-
HbiX 6a3 AaHHbIX, NMPUMEHEHUID TEXHOMOMMYECKUX PEXMMOB (MoBepka, kanubposka),
cbpoc apxuBa.
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15 Be3onacHocTb aKcnnyaTauum
TB7 He obnagaeT akTopamu, MEILLMMM OMacHbIN Xxapaktep npu paboTe ¢ HUM.

Mpu akcnnyaTauum U ucnbiTaHusix TB7 gomkHbl cobniojatees «lpaBuna TexHuve-
CKOW 3KCMyaTaummn aNekTpoycTaHOBOK NoTpebuteneiiy», «Mpasuna TexHuku GesonacHo-
CTM Npu  3KCnmyaTauuy  3NEKTPOyCTaHOBOK  noTpeGuTenei» U1 TpeGoBaHus
FOCT 12.2.007.0.

Obwue TpeboBaHus 6esonacHocTM Npu ucnbiTaHusax no FOCT 12.3.019.

2 YcTtpouctBo u pabora

2.1 CaepgeHUsi 0 KOHCTPYKLUUKU

Tennosbluncnutens TB7 coctout us gByx 4acTtemn: NPUBOPHOro U MOHTaXHOMO (KOM-
MYTaLMOHHOW NaHEenn) OTCEKOB.

BHewHuii Bua npnbopHoro otceka TB7 npeactaBneH Ha pyucyHkax 2.1 un 2.2.

MHamnkaTop ceTeBoro nutaHusa KnasuaTypa
NHankaTop

3aBoacKol HoMep

:‘

PaszbeM nHTepdeiica e
R T Y—
Pasbem VIHTeEJdJeﬁca )
Ethernet/RS485 (no 3akasy .
2 W— "7\

Cnot gna SD-KkapTbl
Pasbem nHTepdenca RS232

Puc. 2.1 — BHewHui Bug npmubopHoro otceka TB7 (Bug cBepxy)

BHyTpu npnbopHOro oTceka pacronoxeH MUKPONPOLIECCOPHBIN Moaynb, obecneynsato-
LM npremM, 06paboTKy 1 permcTpaumio AaHHbIX OT NepBUYHbIX AaTynkoB. Ha nvueson na-
Henv NpMBOPHOro oTceKa HaxoAAaTCA UHAMKATOP, KnasuaTypa u pasbem nHTepderica USB.

Ha TbinbHOM cTOpOHE NPUOOPHOro oTceka pacnonaratTcs 6atapes NUTaHWs], aganTepsl
NHTEPENCOoB, KHOMKa JOCTYNa K HACTPOEYHbLIM NapameTpam 1 nnomba rocnoseputens.

B HwxHen YacTu npnbopHOro oTceka HaxoaATca CroT ANns NoAKMYeHus SD-KkapThl,
pasbem DB9 uHTepdbernica RS232, a Takke pasbem RJI45 nHtepdgencos Ethernet nnu
RS485 (no 3akasy).

Mpumeyvanne B mogenun TB7-04.1M JlanT cnot gnga nogkntoyeHus SD-kapTbl OTCYyT-
cTBYET.

Mo ymonyanuto TB7 noctaBnsetcsa ¢ uHtepdericom USB n RS232. Mo otaensHoMy
3aka3y MOXeT ObITb ycTaHOBMeH agantep nHTepdenca Ethernet unu RS485. [jononHu-
TenbHbIN UHTEPMENC MOXET ObITb YCTaHOBMEH NONb3oBaTenem caMocTosiTeNnbHO. [ops-
[AOK YCTAHOBKM M HAaCTPOWiKv NpusedeH B npunoxennsx E n X.

Bup cHu3y Ha npnbopHbI OTCEK NpeacTaBrieH Ha puc. 2.2 1 2.3.

Mocne noeepkn TB7 npubopHbIn oTcek nnombupyeTtcs noseputenem. Mecra nnombu-
poBaHus nokasaHbl Ha puc. 1.2a.
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Pasbem ana  MecTo ycTaHOBKM BaTapes
NOAKNIOYEHNS naoM6bI
6atapeun rocnosepuTens

Mnata nHTepdelica
UsB

3awmTHas
KpblLlKa
Mnata nHTepgerica
Ethernet unn RS485
(no 3akasy)

KHonka goctyna
K HaCTpOEYHbIM
napameTpam

Cnot ans Paszbem DBOM PasbeM RJ45 uHTepdelica
SD-kapThl MHTepdeica RS232 Ethernet unun RS485

Pwuc. 2.2 — Bug cHudy Ha npnbopHbin oTcek TB7

Pa3bem ang  MecTo yCTaHOBKM BaTapes
NoAKOYEHMNSA naom6bl
baTapeu rocnosepuTens

KHonka pgoctyna
K HacCTpoOeYHbIM
napameTpam

MnaTa nHTepdeiica

Pazbem gnsa
noAKYEeHUs
BHELUH.MUTaHUs

Pa3sbeMmbl ansa
noAK/IOUYEHUS
BHELWWHMX Lienen

Pa3zbem DBOM
MHTepdenca RS232

Pwuc. 2.3 — Bua cHudy Ha npunbopHbi otcek TB7-04.1M JNawnt
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MOHTaXHbIi OTCeK (pUC.2.4) COAEPXKUT KNEMMHUKM ANs MOOKIOYEHUS] CUTHAMNBHbBIX
NIUHWIA OT NEePBUYHBIX AATYNKOB U BHELLHEro NUTaHus.

MoHTaxHbI oTcek ans mogenun 04.1M J1aT KNeMMHUKOB HE UMEET.

KneMMHuUku ans
noakr4yeHnd
BHELUH.MUTaHNS

KneMMHUKM ans
noakyeHnsa
BHELLUHUX Uenen

[epmoBBOAbI PG9
Puc. 2.4 — Bua Ha MOHTaXHbIA OTCEK NPW CHATOW KpbILLKe

TB7 umeeT 4-X CTPOUHbIN XuakokpucTannuueckun niankatop (KKW) ¢ nogceeTkon.

Mpy aBTOHOMHOM MUTaHWUU UHAUKaTOpP racHeT cnycTs 30 ¢ Nocne NocnegHero Haxa-
TUS Ha KHOMKMW.

MNpumeyanune [Npy NOBTOPHOM HaXaTuK Ha M6y KHOMKY Ha MHAMKaTope oTobpaxaeTcs
NYHKT MEHI0, KOTOPbIV ObiN BbIGPaH HA MOMEHT ralleHusi UHAuKaTopa.

OTobparkeHne MHGopMaLMM Ha UHAMKaTope NPeAcTaBeHo Ha puc.2.5.
HeT cumBona - AO0CTYNn 3aKpbIT

Tekywme pata v BpeMsi mab 02.02.11 01:07:04( [ )<="[" - focTyn paspeLueH
TEKYIUWUE "M" - pexnm NoBepKm
BbI6paHHbIN MYHKT MEHIO mimp —
AP X B bl LB" - pa3psa 6aTapeun

Tvn HewTaTHOM cUTyauum
Puc. 2.5 — OTobpaxeHne nHdopMaLmmn Ha nHamkaTope

B npaBom BepxHeM yrny akpaHa oTobpaxkaeTcs pexvm TennosblyucnmMTens (OCTyn K
HacTpoeyHbiM napameTtpam (O), nosepka (M), paspsaa 6atapen(LB)).

B npaBom HwxHeM yrny akpaHa oTobpaxkaeTcsi 0603HayYeHne HewTaTHOW CMTyaumm
npy U3MepeHNn napameTpoB UMK annapaTHbie HEUCMNPaBHOCTU, BbISIBIEHHbIE B XO4e ca-
mogmarHocTuku. Mpyu OTCYTCTBUM HELUTaTHbIX CUTyauuid UNKM annapaTtHbIX HencnpaBHO-
CTel ykazaHHOe Mosie ocTaeTcsi CBOGOAHBIM.

KnaBmaTypa COCTOMUT U3 6 knNaemw. HazHayeHne knaBumLL:

@ @ @ @— BbIGOP NMYHKTA MEHIO 1 U3MEHEHMWE 3HaYeHUs napameTpa;
Be0) — Bxop B BEIGPAHHIN MYHKT U (OUKCALMS 3HAYEHWS UK NPOLIEAYPbI;

— BO3BpaT Ha I'Ipe,El,bl,El,yLIJ,VIVI YPOBEHb MEHH0.



Tennosbluncnutens TB7 ncnonHexdna M PykoBogcTBo no akcnnyataumm c. 14

2.2 Anroputm paboTbl

Pabota TB7 3akntovaeTcsi B npeobpa3oBaHn BXOAHbIX CUTHANOB B NOKa3aHUsi CooT-
BETCTBYIOLLNX (DPUNYECKMX BEMNNYUMH.

CurHanel ot TC 1 N noasepratoTca npeobpas3oBaHUio ¢ NEPUOAOM:

— 60 ¢ B criyyae oTCyTCTBUSA BHeLLHero nutaHusa (cetesoro unu USB) n noraweHHoro
nHANKaTOPa;

— 600 c B criyyae Hanuuusa npu3sHaka paspsga 6atapen (LB);

— 6 ¢ BO BCex OCTanbHbIX Cry4asx (MMTaHne OT BHELUHEro UCTOYHMKA, aKTUBHOE CO-
CTOsiHME MHAMKaTOpPA).

Mmnynbckl oT BC obpabaTtbiBaloTcs TENMOBbIYMCAUTENEM B MOMEHT NOCTYMNEHUS.

[MpeobpasoBaHne 3Ha4YeHW COMPOTUBIIEHNS B MOKa3aHMsA TemnepaTypbl COOTBET-
ctByeT ypaBHeHuam FOCT 6651.

[TNOTHOCTE U 3HTaNbLNWA TEMFOHOCUTENS BBIYMCNSAIOTCA MO YPaBHEHUSAM, anmnpoKcu-
mupytowmm AaHHble FTCCCH, roe B kKayecTBe apryMeHTOB CryaT U3MepeHHas Temnepa-
Typa n n3amepeHHoe n3bbiToyHoe NMbo foroBopHOe abcontoTHOE AaBneHure.

Macca TennoHocuTens v Tennosas 3Heprnsa BelYMCSIOTCA No hopmynam, npuBeaeH-
HbIM B NyHKTE 2.7, B COOTBETCTBUW C BBEAEHHbLIMW HACTPOMKaMM.

Ha ocHoBaHWM NapaMeTpoB BXOAHbIX CUTHAINIOB NPOM3BOAMTCS pacyeT U3mepsiemblxX
BENNYMH:

O6bemHbIl pacxod - npon3sBeaeHne CyMMbl UMNYynbCcoB Ha BU, npueeaeHHoe k
nepuony o6HOBMNEHUsI NokasaHui (0T 8 c);

Maccoeebili pacxod, mennogol Nomok no mpybam u mennossbiM 88600am — TeKy-
LiMe 3HaYeHUs1 MacChl U TEMMOBOW 3HEPrun, NpuBeAeHHbIe K nepnogy obHoBMe-
HMS NOKa3aHUi.

B apXI/IBbI (4acoBble, CyTOYHbIE Y MECAYHbIE) TENNOBLIYNCAWTENS 3anNCbIBaOTCS:
CpedHeapugpmemuyeckue rnokazaHus 0asieHusi - HaCcTHOe OT CYMMbl TEKYLLMX
MoKa3aHWM Ha YMCIO MX N3MEPEHNIA 3a Yac, CYTKN N MeCsLL.

CpedHes3seweHHbIe nokasaHusi memmnepamypbl — YaCTHOe OT CYMMbI NPon3Be-
[OEeHVI NoKa3aHWii TeMnepaTypbl U 3HAYEHWUIN Macchl Ha Nepuoae N3MepeHuin Ha
nokasaHus Macchbl Ha MHTepBarne apxvMeMpoBaHus. [pn oTCYTCTBUM MMNYMNbCOB
oT BC nokasaHusi npuHuMaloT cpegHeapmdmMeTnyeckoe 3HaveHune.

lNokasaHusi obbema — cymma NpousBedeHns Yncna MMNynbLCoB 3a UHTepBan ap-
XVMBMPOBAHWSA Ha BEC MMMNYMbCa.

lNoka3aHusi Maccel U mernogoul 3Hepauu, BbIMUCIEHHbIE N0 hopMyrnam, npuse-
OEHHbIM B NyHKTe 2.7, B COOTBETCTBUM C BBEAEHHbLIMU HAaCTPOMKaMW.
Mmozosble nokazaHusi o6bema, Macchl U AHEPrn Ha MOMEHT OKOHYaHWS NHTep-
Barna apxuBMpOBaHUS.

CymmapHas mennosas saHepaus (Qcym) no mennossimM egodam TB1...TB3.

I'Iopn,u,ox pacyeTa CyMMapHOW TEMnOBOW 3HEPrMM 3aBUCUT OT 3HaYeHWs napameTpa

«Mcn.QTe» no kaxgomy Tennosomy BBOAy (CM. n. 2.6). Mo ymonyaHuio 3HayveHune
«Mcn.QTe = EcTby.

TB1 TB2 TB3 3Hayenne «Mcn.QTB»
Qcymm = +Qrte1 +Qrs2 +QrB3 Cymma
— Q71 — QrB2 — QT3 Pa3HocTb
0 0 0 Ectb, Het

BHUMAHME! [Mpu yctaHoBke «Mcn.QTB = HeT» 3HaYeHue TennoBown aHepruv no TB
He paccuuTbiBaeTcs!

B TB7 BCcTpoeHa cucTema guarHocTvku paboThl y3na yveta. AnroputMm paboTsl npu
HanMyMn HewTaTHbIX CUTyauui u onucaHne kopos HC ans nx pacnosHaBaHus npuse-
Aenbl B MNpunoxeHun A.
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2.3 TpvHUMN opraHu3auum TennosBbixX BBoAoB (TB)

MoakntoyaemMble K TENNOBBIMUCIIUTENIO OATYUKM UMEIOT XKECTKYHO MPUBA3KY K HOMEPY
TB (TB1 + TB3) n Tuny Tpybonposoga. MakcumanbHOe 4Yncno nogknovaemblx 4aTYNKOB
B 3aBUCUMOCTM OT Mogenu TB7 npuBeaeHo B Tabnuue 1.

HasHauyeHuve TpybonpoBoaoB:
Tpy6onposog Tp1 — nogatowwmii, Tpybonposog Tp2 — obpaTHbIN.
Tpy6onposog Tp3 B 3aBMCUMOCTM OT 3Ha4eHus1 napameTpa KT3 ncnonbsyetcs:

— KT3=1 — gnsa yyeta o6bema Boabl (KaHan XONOAHOWM U NMMTLEBOW BOAbI).
— KT3=2 — onsa nsmepeHns n peructpauum temneparypbi;
— KT3=3 — ans pacyeta Tennoson aHepruu (kaHan MBC vnu nognuTkm);

Mpu yctaHoBke napameTtpa KT3=0 Tpy6onposoa Tp3 n3 pac4eToB 1 UHAMKALUN UC-
Krno4vaeTcs.

2.4 CTpykTypa 6a3 AaHHbIX HAaCTPOEUYHbIX NapamMmeTpoB

HacTtpoeyHble napameTpbl, HeobxoamMble Ans HOpMaribHOro d)yHKLI,VIOHVIpOBaHVIH
TeNOBbIYUCIINTENA XPAHATCA B 6asax gaHHbIX.

TB7 umeeT aBe 6a3bl gaHHbIxX (B1 v BA2). Mo ymonyaHuio B2 oTkntoveHa.

Kaxxpasa 13 6a3 gaHHbIx cogepxuTt 3 rpynnbl HACTPOEYHbIX NapameTpoB:

- CucrtemMHble napameTpbl — NapameTpbl, onpegensiowue paboty TB7 B uenom.
O6wue napameTpsl no TB — napameTpbl, onpegenstoLine anroputm pacyeTta
TENnoBON 3HEeprn1, crnocobbl KOHTPONSA YacoBOro Tenna, 6anaHca macc u Temne-
paTtyp B Kaxaom u3 TB.

MapameTpbl TPpyGonpoBoaoB — napameTpbl Nnogknoyaemsix BC v M4, gorosop-
Hble 3Ha4YeHUs 1 crnocobbl KOHTPONSA YacoBOro o6bema no kaxaomy u3 Tp.

B kaxabl KOHKPETHBI MOMEHT aKTUBHOWN siBNsAeTca ogHa n3 bJ.

Uncno goctynHbix B (ogHa vnu ABe) M cnocob MxX NepeknoyeHust 3agaroTcs npu
HacTpolike TennoBbIYUCINTENS.

Mpu ncnonb3oBaHun AByx B[] nx cmeHa BO3MOXHa TpeMs cnocobamu:
C KNaBmaTypbl:
§ 3anpeLleHo;
§ npu OTKNIOYEHHON 3aLunTe;
§ Mpu BKITKOYEHHOW 3aLLMTe MO Naponto.
yaaneHHo no komaHge c NK:
§ 3anpeLleHo;
§ npm BKNIOYEHHOM 3awyyUTe NO Naporto.
aBTOMaTU4YECKM B 3apaHee yCTaHOBEHHOE BpeMsi. [1pn HacTpolike TEMNOBbIYNC-
nuTena cMeHa akTneHow B[] 3apatotcs gatel nepekntodenusa B (BO1abO2 n
BO2aban1).
Homep aktuBHom B[] otobpaxkaeTtcst Ha akpaHe B MeHio CEPBUC-AkTuB.B[.

MapameTpbl, 3anucaHHble B Bl, AOCTYNHLI ANS npocMoTpa Ha akpaHe TB7 HesaBu-
CVMO OT YCTaHOBMEHHOIO YPOBHA AOCTYNa K HACTPOEYHbIM NMapamMeTpam.
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2.5 OpraHusaumsa MeHo

[ina npocmoTpa n3mepsieMbix napaMeTpoB TennonoTpebneHuns, a Takke napameTpos
B[l npymeHseTca MHOroypoBHeBasi CUCTEMa MEHHO.

CTpyKkTypa MeHIo nokasaHa Ha puc. 2.6.
YpoBeHb nonb3oBatens ———Pp{ [ @¢—— CepBUCHbIN YpPOBEHE —P>

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

TB1 TB1 Yacoson - VIH®. O MPUBOPE CUCTEMHBIE

TB2 TB2 CyTOYHbIN F KOMMYHUKALINA BAO1

TB3 TB3 MecsuHbI F HANAOKA BO2

an an WToroBeii F OQHEPIFOMOTPEB/.  OOM. UMMM. BXO4
Apxus uameH. b1 - AMM. HEMCMNPABH. | OUCK.BXO[bl
ApxuB cobbITui I AkTuBHas B YMNPABIJI. b2

OwnarHoct. apxuB [ Tun 6aTtapeu

I Hanp. nutanus

r ANCKPETHBIE BXObI

o F TENEMETPUNA
ToGpaXkeHne NyHKTOB

MEHIO TONLKO NpU  —p CBPOC APXUBA
OTKMIOYEHHON 3awuTe MOBEPKA

Puc. 2.6 — CTpykTypa MEHI0 TENNOBbIYNCANTENS

C uenbto yaobctea HaBuraumm nNo MeHIO CyLLeCTBYeT [1Ba YPOBHS:
YpoBeHb nonb3oBarens;
CepBU1CHbLIN YPOBEHB.

YpoBeHb _nonb3oBarens npegHasHayeH Ansi NpocMoTpa TEKYLUX, UTOrOBbIX U ap-
XVBHbIX NapameTpos no TB1, TB2, TB3 1 gon. uMnynbCHOMY BXOAy.

CepBUCHbIN_ypPOBEHbL MO3BONISIET NpocMaTpuBaTh (M3MEHATL - TOMbKO NpU paspe-
LIEHHOM AOCTYMe) HacTpoeyHble napameTpbl Tennoebiuncnutens (HACTPOMKW), yeta-
HaBnvBaTtb napameTpbl MHTepgericoB (KOMMYHUKALIMN), koHTponvMpoBaTh BbIXOOHbLIE
3HavyeHusa nepBuyHbIX datumkoB (HAJTALKA), aktuBmampoBatb pexum nosepku (MO-
BEPKA) 1 BbInonHsTh c6poc apxnBoB 1 nToroBbix nokasaxHun (CBPOC APXUBA).

Ha cepBucHOM ypoBHe BbinonHsaeTcs cMeHa 6a3 gaHHbix (B).

MNpumeyaHne V3meHeHWe HAaCTPOEYHbIX MAapPamMeTpOB, aKTMBM3aLMA PeXuMa rnoBepkm
unu cépoc apxmsoB Bo3MoXHbl TOJTbKO nipun oTkntoveHHow 3awumre!

BknioyeHne CepBMCHOTO YPOBHSA OCYLUECTBMSAETCA MyTEeM HaxaTtusa U yAepXaHus
kHonkn MEHKO Ha Bpems He meHee 8 ¢ unu HaxaTnem Ha KHonky JocTtyn.

OTKNIOYEHNE CEPBUCHOMO YPOBHS BbIMOMHAETCA NyTEM NMOBTOPHOrO Haxartusa 1 yaep-
»aHusa kHornku MEHKO Ha Bpems He meHee 8 ¢ unu aBToMaTuyecku Yepes 1 4yac nocne
BXOZa B CEPBUCHbIA YPOBEHb.

MapameTpbl, He BMSIIOLLME HA METPOSOrMYECKUE XapakTEPUCTUKN UM anropuTM pa-
00TbI (CKOpOCTb OOMeHa No uHTepdericy, NpoTokon obmeHa n ceTeBon Homep nNpubopa),
MOryT ObITb M3MEHEHbI NPY 3anpeLleHHOM AOCTyne.
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2.6 HacTtpoeyHble napameTpbl

B naHHOM pasgene npuBefeH cocTaB HAacTpoeyHoM 6a3bl AaHHbIX TB7.
3HayeHus, BbiAeNeHHbIE LIBETOM, YCTAHOBIEHbI MO YMOMYaHWIO Npy BbIMyCKeE.

CUCTEMHbIE

WUOEHTUGUKA-
ums

CeT.agpec CeTteBoln agpec: 0+255

Kop.opr. Kog opraHusauumu: 9 cumsosios

Dorosop Howmep goroeopa: 9 cMMBOnoB

ABTOMaTUYECKMIN MEPEBO/ YaCoB Ha NeTHee/3MMHee BpeMS:
[EI8T — HeT nepesopa; Bkn — ecTb nepeson, Mepesop BbINon-
HsieTCs B 2 Yaca HOuM nocnegHero BockpeceHbs MapTa (OKTsiopsi)
Ha 1 yac Bnepep (Ha3ag)
Yac otyeta |Yac otyeta 0 +
OTyeTHble cyTku Mecsiua: 1+31. Mpu 3Ha4yeHUn paBHOM 31 OTYETHbIE CYTKU COB-

nafgatoT ¢ KaneHaapHbIM MecsLem

Cucrtema

eanHIL EAVHULLI U3MepeHnit Q 1 P: —I'kan v kre/cm? CU — Tk 1 MMa
Tepmonpeobp. | XapaktepucTuka TC: m; 5000; Pt100; Pt500

dor. Umn. BXoa

Mcnone3osaHue gon. MMnNynbCHOro Bxoaa: m — He UCNnonb3yeTcd,
Ucnonbs. KOHTp.ceTn — KOHTPONb HaNpPsPKeHUs ceTu; Cuyet umn. — cyet MMNynbCoB; Cwr-
Han-usa — BXo4 curHanusauuu

HACTP. OATbI/

BPEMEHU MepeBop yac.

[Oata oTtyeTa

Bec. umn. | Bec umnynbca 0+9999,999, n/umn (BT-4/umn) 3 .

OMmin MwHMManbHOE YacoBoe 3HaYeHWe napameTpa Hadenns Aencrsm-
Mmax MakcmmarnbsHoe YacoBoe 3HavyeHue napameTpa TENBHE! U Hasnate-

A p P HUM «CyeT.MMN.»
EA. usm EpnHuupbl uamepexuns: m3, kBT-4

YDoBEHb HP — HopmanbHO pa3oMkHyTbIn; H3 — HopmanbHO 3aMKHY- 3HaveHus gencreu-
P ThIA TeslbHbI NPU Ha3Haye-
T noArs. Bpewmsi noaTBepxaeHusi cpabatbiBaHus (0,5+9,9 c) HUK «CurHan-ns»

OUCKP. BX

OPbI
YpoBeHb — HOpMarnbHO Pa3oMKHYThIN; H3 — HopManbHO 3aMKHYTbIV
T noATs. Bpemsi nogTBepxaeHus cpabatbiBaHus (0+99 c)

YNPABJIEHUE B2
Mcnonb3oBaHnune B2: m — B2 He ucnonbayetcs (Tonbko bA1); Aa — BO2 nc-
WUcn. BO2
nonbaytotca 6A1 n A2
Cnocob nepekntodeHus B[: BpyuHyro — nepexntoyeHne B ¢ knaematypbl vunm c MK,
IABTO, MO AaTe — aBTOMaTM4eckoe nepeknodeHve b no nare
YnpaBneHue cmeHon Bl ¢ knaBuaTypbl: 3anpeT — cMeHa
B[ 3anpelueHa; C naponem — cmeHa B[l no naponto npu
lycTaHOBMNeHHoN 3awumTe, C gocTynom — cMeHa B[] Tonbko 3HayeHusa nencTeun-
Npy cHsiTOV 3aLmTe TerbHbI NPU Ha3HaYeHUM
YnpasneHue cveroit B[] ¢ MK: 3anpeT — cmera B[] sanpe- | BA1<>B[2 «BpyuHyto»
C K LieHa; C naponeM — cmeHa B[] Bo3MoxHa Mo naposto npu
YCTaHOBMEHHON 3aLumTe

BO1<>B[2

C knas.

3HayeHus oencTeun-
TenbHbl NPY Ha3Ha4YeHUN
bO1<>b[2 «ABTO, NO
aaTte»

BA1c [ata nepexopa bA2—>b[1

BO2c [ata nepexoga 6A1—>6[2
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MapameTpbl HacTpouku TB1...TB3

OBLUNE

CH Cxema usmepehusi: 0 + 14. Mpu CU=0 — TB He ncnonb3yetcs
KT3 KT3 — KoHdumrypaums Tpybonposoaa 3. KT3=: 0 — HeT nsmepeHuii B Tp-ae 3; 1 — us-
MepeHue Tonbko V3; 2 — namepeHne Tonbko t3; 3 —mamepeHne V3 u t3, pacyet maccol
DPT M3. ®PT — popmyna pacyeta Tenna 0 + 10
KoHTp.t KoHTponb TekyLumx Temneparyp: — KOHTPOMb BbIXOAA 3a AnanasoH U3MepeHni n
" |ocTaHoB cyeTa; C NOACT. — KOHTPOnb M pacdeT Q u M no taor
KoHTponb pasHocT TemnepaTyp dit=(t1-t2)<tmin: HeT — HEeT KOHTPOnst;
KoHTp.dt [kOHTpOnb M NpogomkeHne cyeta; C NOACT. — KOHTPOMb U cyeT no dtmin, CyeT oTM. —
KOHTPOIb 1 OCTAHOB cyeTa
dtmin MwuHumanbHasa pasHocTb Temnepatyp. Boibupaetcsa 2 unu 3 °C
Uen.tx Wcnonb3oBaHve Temnepartypbl XonogHou BoAbl tx: HeT — tx He ucnonbayetcs (hx=0),
) HoroB. — ucnonbayetcs txa; U3m. tx namepsercs
txn [oroBopHasi TeMnepaTypa xonogHou Bogbl: 0 + 99,9 °C
Pxa [loroBopHoe abconioTHOe AaBneHne XonoaHon Bofpl: 1 + 25, krc/cm?
KoHTponb 4acosoro Tenna Q12 Ha oTpuuatensHoe 3HaveHue: HeT — HeT koHTpons; Bes
KoHTp.Q |MOACT. — eCTb KOHTPOb; — KOHTpOIb 1 Nprceoerme 0 cnaraembiv Q12 Npy
Q12<0. CYeT OTM. — KOHTPOIb 3HAYEHUS 1 OCTaHOB cyeTa
KoHTpornb pasHocTty Yacosbix macc dM=(M1-M2): EE — HeT koHTpons; bes noAacT.1 — KOH-
Tponb dM<— HB; Bes noacT.2 - koHTpors | dM | >HB; C noacT.1 — koHtporib dM<— HB u
KoHTp.dM |npucsoeHre M1 n M2 cpepaHero sHadermst; C NOACT.2 — KOHTPOMb | dam r>H5 1 NpUCBOEHNE
M1 n M2 cpegHero 3Ha4YeHus
Jonyctumas sennumHa HebanaHca macc: HB=102 dMmax (M1+M2)
dMmax YcraBka Ha He6e3nch YyacoBow macchbl: 0 + 4 % oTHocuTensHo Mcp=(M1+M2)/2. Bbi-
6upaeTcs paBHOW NOrpeLLUHOCTU OHOro pacxogomepa
Wcn.thB | MamepeHune TemnepaTypbl BO3dyxa tHe: m —He n3mepsietcs; U3m. — usmepsietcs
KoHTp.R KoHTponb pesepca. [IE — HeT koHTponst; Bes noAacT. — ecTb kOHTPOrb; C NOACT. — KOH-
*" |TpOnb 1 n3MeHeHvie anroputMa pacyeTa; CHeT OTM. — KOHTPOSIb M OCTaHOB CHeTa
Wen.Qte Mcnonb3oBaHune QTB: — pacyet Q1B B TB; HeT — HeT pacyeTta Q1B B TB; Cymma
) — Qcym=+QTB; PasHocTb — Qcym= —QTB
MNapameTpbl no Tpy6onposogam TP1, TP2 u TP3
Tun BC Tun BOAOCUeTHMKA: MexaHuy. - mexaHndeckuii; CHITSXeli) - aNeKTPOHHbIN; Tene-
MeTp. — undpoBor kaHan pacxogomepa Nutepcnoy
Bec umn. | Bec nmnynbca Bogocyetynka: 0+9999,999, nutp
KoHtp. BC KoHTpons anektpormTanus BC: [Iig] — HET KOHTPONs; CeThb 06w, — KOHTPOME OBLLEN CETV MnTa-
) Hust BC; Mhamnemna.«PCx» —KkoHTporb paboTocnocobHocTn pacxogomMepoB «lutepdoroy»
KoHTponb Yacosoro obbema: E@ — HeT koHTpons; Be3 noAcT. — KoHTposb V>Vmax n
0<V<Vmin; C noAcT. — KOHTPOSb U NpUcBoeHne nokasaxnusim V=Vaor npu V>Vmax,
KoHTp.V |V=Vmin npu 0<V<Vmin n V=0 npu 0; C noacT. n KoHTp.U — ToXe, 4To «C noact.» v npu
KoHTp.BC#HeT nprcBoeHne nokasaHusam V=Vaor npu oTCyTCTBUAN Hanpsbkenus ceTtu; Cyet
OTMEHeH — Toxe, 4YTo «bes noacT.», n octaHoBKa cyeTano Qu M
Vmax BepxHsist ycTaBka Ha Yacoson o6bem: 0 + 99999,9; m®
Vmin HwxHss ycTaBka Ha YacoBoii 06bem: 0 + 99999,9; m®
Vpor [orosopHon Yacoson o6bem: 0 + 99999,9; m®
taor [oroBopHasi TemnepaTypa B Tpybonposoge: 0 + 175, °C
Pnor [JorosopHoe abconioTHoe AasnieHune B Tpybonposoge: 1 + 25, krc/cm?
Datunk P Hanuuue natunka faenenust: [Jiy — HET AaTumka; ECTh, UGN — eCTb AATUNK, pacHeT aHTarb-
Ny 1 NNOTHOCTU no Puam; EcTb, He ncn — ecTb AaTyuk, pacyeT no Pgor
PB BepxHui1 Mpeden AvanasoHa uamepeHnuin gatumka: 1 + 25 kclom?
Pn [MonpaBka Ha BbICOTY BOAsHOrO cTonba B UMMyrnbCHOW TpyoKe: tE +99m
KonTp.NT | KoHTpornb nycTow Tpybbi: E — HET KoHTpons; Aa - ecTb KOHTpOmb
Bxog NT | Homep Bxoaa KOHTponsi MycTon Tpyobl: 1+4. @— BXO[ HE ncnonb3yercs
Bxoa R Homep Bxoaa koHTpons peeepca: 1+4 (Tonbko B Tp2 ana CU=4, KT3=1). @— BXO[ He
ncnonbayeTcst
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2.7 Cxembl usmepeHun B cuctemax TB1...TB3
Cxema usmepeHun |o (k&= oo
o P EI3|S|E(8| oM Q12 or |om
OTKprTbIe cuncrtTemMmbl
1 11 (M1-M2)  [M1-(h1-h2)+dM-(h2-hx)" HeT
3 [ _(M1-M2) [M2:(h1-h2)+dM-(h1-hx)"] ket
5 [ L] 2| S| T (M1-M2) [M1-(h1-h2)+dM-(h2-hx)] dM:(h3-hx) | o
3|3 (M1-M2) [M2:(h1-h2)+dM-(h1-hx)?] dM-(h3-hx) | ©
NE Q M3 M1-(h1-h2)+dM-(h2-hx) | M3 (h3-hx)
3 Q M3 M2-(h1-h2)+dM-(h1-hx)| M3 (h3-hx)
1PVt Cn=21J <1 | (M1-M2) [M1-(h1-h2)+dM-(h2-hx)) HeT ~
"—@ E — [ b
292 vz[[]]‘—P' NHEIRR Tl (M1-M2) [M2-(h1-h2)+dM-(h1-hx)®| et ©
I o= 1 1155 2] M1M2) ML(h1-h2ydM-h2-h| M3-(h3-hx) |4
\ J_P3 V3 ?t3‘ 3 — iy S &
*—@._ _______________ —> |3 S| (M1-M2) [M2:(h1-h2)+dM-(h1-hx)®| M3-(h3-hx) [O
P1gtl Cn=3 1l2|alem M3 M1-(h1-h2)+M3-(h2-hx)| M3-(h3-hx)
> V3 P3t'3 3 % a| @ N
L | ~ N2 o
179 VZ[[]] O 3|=>|7 M3 |M2-(h1-h2)+M3-(h1-hx)| M3-(h3-hx)
PL V1 gt1 cvi=4], 2 < [(M1-M2)+M3| M1-(h1-h2)+dM-(h2-hx) HeT
3| 2|2 |ML-M2)y+M3[M2-(hL-h2)+dM-(h1hx)| et o
AR NNE S| S [ R|(M1-M2)+M3| M1(h1-h2)+dM-(h2-hx) HeT o4
3 2 [(M1-M2)+M3| M2-(h1-h2)+dM-(h1-hx) HeT
3aKpblTble cCuncTeMbl
PL_V1 gt 1 i :._ M3 M1.(h1-h2)+M3:(h2-hx) | M3:(h2-hx)
3|2|Y 5 M3 M2:(h1-h2)+M3-(h1-hx) | M3-(h2-hx) | o
al& S
g | HEEIR M3 M1-(h1-h2)+M3-(h2-hx) [ M3-(h3-hx) | &
3 Y M3 M2:(h1-h2)+M3-(h1-hx) | M3-(h3-hx)
_|o] (M1-M2) M1-(h1-h2) HeT
LY gt Cn=6 || | 11 5 _(M1-M2) [M1-(h1-h2)}+dM-(h2-hx)" HeT N
s[2] | (M1-M2) M2-(h1-h2) HeT o
P2er2 2 M EI (M1-M2)  [M2-(h1-h2)+dM-(h1-hx)! HeT
I NN (M1-M2) M1-(h1-h2) M3-(h3-hx) | =
1 P3 V3 gt3] 3 [ L] Q[ (MI-M2) ML (h1-h2)+dM-(h2-hx)"] M3-(h3-hx) | §
T —> 2] Q[ (M1-M2) M2-(h1-h2) M3-(h3-hx) | S
3 (M1-M2)_[M2-(h1-h2)+dM-(h1-hx)Y| M3-(h3hx) | ©
P1_V1 gtl — —
L ' n=7 E 0 'GI_J HeT M1-(h1-h2) HeT %,
—
J-PZ'IZ [[]] o Q rq—)
S U3 gtd! S &
Lyl 'S t,3]0 ey HeT M1-(h1-h2) M3-(h3-hx) (S &
R - s | > (@4
;J.Pl?tl CN=8 ‘; — ~
e 5(2 Q HeT M2:(h1-h2) HeT 8‘
P2 gt2 V2 o -1
1°? ol S
____________________ RN +
s @W ¢l 3|2 § HeT M2.(h1-h2) M3-(h3-hx) %5
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Cxema usmepeHui | © Ele|a|eo dM 012 or ore
(Ch) z|g|=|=|=
TynukoBble CUCTE MbI
P gn Cn=9 0|4 . '“I_’ HeT M1:(h1-hx) HeT N
"—@—" R I ) HeT M1:(h1-hx) HeT ©
N T V3 ot3! ;' T T
bl & Nils|a 9(3 Het ML1.-(h1-hx) M3-(h3-hx) | 5
,,,,,,,,,,,,,,,,,,,,, o>
J_Pz V2?t2 Cn=10 0|5 N i HeT M2:(h2-hx) HeT ~
"—Q—" 15|52 * HeT M2:(h2-hx) HeT ©
N V3 ot3! T § T
bl & Hisls gca HeT M2-(h2-hx) M3-(h3hx) | 5
_____________________ S
Py (CU=11)0 6 | et |[ML(ni-hgsm2(h2hx)|  Her N
MO —— ol o
177X 92 1le|S|S HeT M1-(h1-hx)+M2-(h2-hx) HeT
r' ,,, @ ,,,,,,,,,,,,,,,, > >|(>
[ P3 V3 ot3! Q &
:.’J'—Q_?N 3(6 @ HeT M1-(h1-hx)+M2-(h2-hx) [ M3-(h3-hx) 5 O
U3mepeHue obbema
J_Pl@\/l Cn=12 - HeT HeT HeT
=
.J.PZ @VZ > § E ’g:) ’g:) ? HeT HeT HeT §
N I V3 o3l o
IL,J-—@_7>1 e HeT HeT HeT
CxeMbl Ha UCTOYHUKE
_ Cn=13) | HeT M1-h1-M2-h2-M3-hxs HeT
V1 1 P1
¥ ? 1 —
: wvara|a|l]| 2l S[R] M3 [MLGO1h2eM3-(2hW)|  wer o
2 3 ald| o 8‘
= t3 mididis
V3
— b ,tx J_P3 3 M3 M2:(h1-h2)+M3-(h1-hx) HeT
- CN=14 |g HeT ML-h1-M2-h2-M3-h3 HeT
V1 ?tl J_Pl |
X 302|213 ws |wa (h1-h2)+M3-(h2-h3) =
2 2 V2 P2 Y P -(h1- .(h2- HeT
g L RIS 54
[z vats
— 1 * 10 M3 M2-(h1-h2)+M3-(h1-h3) HeT
MpumeyaHve
1) 3HauyeHve TemnoBon 3sHeprum Q12, paccuuTaHHoe nNo  dhopmynam
OPT=1 [Q=M1.(h1-h2)+dM:(h2-hx)] wnn ®PT=3 [Q=M2.(h1-h2)+dM-:(h1-hx)] npwn
dM=(M1-M2) TOXOECTBEHHO paBHO SHEpPrun, paccynTaHHoW no  dopmyne

Q=M1-(h1-hx)-M2:(h2-hx).
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3 MWUcnonb3oBaHUe NO Ha3HaAYeHUIO

3.1 npOCMOTp N N3AIMeHeHne HaCcTpoeYHbIX napamMmeTpoB
NMpocMomp HacmpoeyYHbIX NapaMempoe o uHéukamopy
CoctaB 1 0603Ha4YeHMEe NapamMeTpPOB HACTPOMKN NpuUBeeHbI B NyHKTe 2.6.

3.1

A

Beibop nogpasgenos, rpynn napameTpoB U MapameTpoB BbIMOSHAETCS KnaBuLlaMm
, Bxoa B BblbpaHHbIi nogpasgen (rpynny unv napameTp) — knaeuvwei Beog,
BO3BpaT Ha NpeAbIayLLni ypoBeHb MeHio — knasuwen MeHto.

Ecnu BbIGpaHHbIN napameTp He akTyaneH B KOHKPETHOW KOHMUrypaLmm, TO OH UCKIo-
YyaeTcs U3 MeHIo (He oTobpaxaeTcsl Ha aKkpaHe).

Monpasnen BA2 merto HACTPOWMKMU nckniouatoTcst M3 npocMoTpa npy yCTaHOBKe na-
pameTpa «Mcnonb3. B2 — Het».

Mpumep npocmoTpa napamMeTpoB HACTPOVKMN NpuBeAeH Ha puc.3.1.
Mopsiaok npocMoTpa NnapameTpoB HAaCTPOWKK:

®vwn@

1. YCTaHOBUTb CEPBUCHbIN PeXuM NpocMOTpa, Haxas Ha 8 ¢ kHorky MeHto.
2. BoibpaTb meHio «HACTPOUKWU» 1 HaxxaTb kHonky BBoa.
3. Knasuwamu @ unm @ BblOpaTh Tpebyembii nogpasgen (CUCTEMHBIE, BA1,
BA2, OOM.MMIM.BXO[M vnu YINPABI. BO») n HaxaTb kHonky «BBogy.

4. Knasuwamu @

3HaYeHwUs.
5. ina nepexofa K n. 4 cnepyet HaxaTtb kKHonky «MeHto». [1ns nepexoaa k nn. 3 unu
2 Heob6xoaMmMo HaxaTb KHOMNKY «MeHK» HECKOMNbKO pas.

un @

MOXHO BblBGpaTh MHTEPECYIOLLMIA NapameTp Ans NpocMoTpa

BHUMAHUE!

MN3ameHeHus
HEBO3MOXHO!

napameTpoB

B pexunme

npocmoTpa

HacCTpoekK

Bbibop pasaena

OTo6parkaeTcs TONbKO
npu paspelweHHOM aocrtyne !

@®

Bbibop 3HayeHust

M3meHeHve uncna

Puc. 3.1 — MNpumep npocmoTpa 3Ha4YeHVss NnapaMeTpa HacTPOMKM

CACTEMHBIE
AOM.nMn.Bxon

YNPABJIEHWUE 612

Bbi6op napameTpa M3 cnucka

Het
be3 noacT.

MNoacTt.n KOH. U

Ykasartenb Ha
TeKyllee 3HayeHne

N3meHeHune

4YUCsiIoBOro napamerTpa

®
®

1.Hooo00

Beop

©®

Bbibop pa3psiaa
ANna U3SMEeHEeHUs

Metto

Bbi6op TB

Beopg

OBLUUE

TPYBA3

Tnn BC=321E€KTPOH.
Be O

KoHTp.BC=HeTr
KoHTp.V=Her

dukcaums
HOBOI0 3HaYeHUs

Bbixoa
6e3 nsmeHeHum

©e® ©®

Bbi6op napameTpa BbiGop noapasgena
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3.1.2 N3MeHeHUe HacmpoeyYHbIX NapaMmempos

BBoa HacTpoeyHbIx napamMeTpoB BbiNonHaeTcs ¢ nomolbio MK (6onee npeanoytu-
TenbHbIA BapuaHT cM. M. 4.4) Unu ¢ KNaemaTypbl.

3HayeHns HacCTPOeYHbIX NapamMeTpoB PEKOMEHAYeTCs CBECTM BOEAMHO, B Buae Tab-
nuubl. Mpu HeobxogmMmocTn umeTb Ase B[ Tabnuubl COCTABNSTCA pa3fenbHO A8 Kax-
nomn 6a3bl 6aHHbIX BO1 v BO2.

[ns BBOAA (M3MEHEHNSA) HACTPOEYHbIX MApPaMeTpPOoB C KnaBnaTypbl HEO6X0AMMO:

1. Pa3pewwmnTb JocTyn K nameHeHuto B[, kpaTkoBpeMEeHHO HaxaB Ha KHOMKY AocTyna.
Mpu aTOM B NpaBOM BEPXHEM YNy UHAMKATOPA NOSIBNSETCS cMMBON «» — JOCTyn K U3-
MEHEHWIO NapaMeTPOB pa3peLLeH.

KHonka goctyna

Mopenu 01M...05M # r/ Mopenb 04.1M Nant

Puc. 3.2 — PacnonoxeHune kHoMmku gocTyna

MI3MeHeHne 3Ha4YeHMs YNCNOBOro NapaMeTpa BbIMONHAETCA nopa3psaHo. Tpebyemblii
paspsig BbibupaeTcs knaeuwamm @ unu @ npv 3TOM BblGpaHHbI paspsif BblaensieTcs
MUraroLLMM KypcopoM. MiameHeHne 3HavyeHns umdpbl 1 3HAKOB «—» (MUHYC) 1 «.» (TOYKa)
ocyuiecTenseTcs knasuiwamu (B unu

3aBepLuaeTca n3MeHeHve 3HavyeHns napaMmeTpa HaxaTvem knasvwv BBO[,.

Ecnu 3agaHHoe 3HayeHue BHE YCTAHOBMEHHOrO Auana3oHa, TO OHO UrHOpUpyeTcs m
Ha 3KpaH BbIBOAWUTCS AMarHocTnyeckoe coobuieHme o6 owmnbke (prc.3.3).

Owunbka BBOAA 3HAY.
Paspew.aunan.3Hau.:
0.0-10000.0

Puc. 3.3 — CoobuieHne 06 owmnbke npu BBoAE AaHHbIX

BHUMAHME! [Mo 3aBepLueHNi0 BBOAA HACTPOEYHbIX NapaMeTpoB HeobXxoauUMO KrnaBu-
wev MEHIO BbIVITM Ha BEPXHUI YPOBEHb MEHIO 1 BKITHOYUTb 3alLMTy Ha
M3MeHeHne napameTpoB HaxaTueMm Ha kHonKy floctyn!

3.2 C6bpoc apxuBoB

Pasnen CBPOC APXUBA wmeHio TB7 npegHasHaveH ans 0GHyneHus coaepknumoro
PErynsipHbIX M3MEPUTENBHbLIX apXMBOB M MTOrOBbIX 3HAYEHUI MapameTpoB MNpW BBOAE
npubopa B KOMMEPYECKYIO 3KCMyaTaLmio.

[nsa BbinonHenust onepauun CBPOC APXUBA Heo6xoaumo:

1. PaspelwmTb OOCTYN K HacTpPOEYHbIM MapameTpam, HaXaB KpaTKOBPEMEHHO Ha
KHOMNKy goctyna (cm. puc. 3.2);

2. C nomoLlbio KnaBuLL unm @ BblbpaThk 1 BonTK (Haxxatvem BBOM) B pa3gen
CEPBUC-CBPOC APXUBA,

3. KnaBuwamun @ unu @ NnoATBepaAnTbL HeoBXoaNMMOCTbL cOpoca «Aa» M HaxaTb kna-
suwy BBO[M. [Ins oTka3a oT copoca BbiOpaTh «HET».

Mpumeyvanue Onepaumnsi «KCBPOC APXUBA» 06HynsieT TONbKo CoaepXMMoe N3mepm-
TenbHbIX aPXMBOB N UTOTOBbIE AAHHBIE.
HacTpoiiku n cogepxnmoe apxMBoB COObITUI He N3MeHstoTCs!
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MHdopmaums o dpakte cbpoca apxmBoB (hUKCUPYETCS B apXuBe COObITUN.

Beop ®ukcaums
n3MeHuit

HANAOKA Beogj
SHEPIrONOTPEBJIEHUE > Het
ANN.HEWCINPABHOCTU
CBPOC APXUBA @
Bosspar 6e3
M3MeHuns

@®

AeicTBuA

Puc. 3.4 — Cbpoc apxuBa
3.3 TpocMOTp TEKYLMNX U UTOrOBbLIX NOKa3zaHUN

[MpoCMOTP TEKYLLMX N UTOrOBbIX MOKa3aHU BbINOMHAETCA B nogpasgenax Tekywme un
WToru rmaeHOro akpaHa MeHio.

K Tekywum napameTpam OTHOCSITCS 3Ha4YeHWs pacxodoB, TemnepaTtyp, PasHOCTU TeM-
nepaTyp, AaBMNeHNS 1 TEMNOBON MOLLHOCTH.

K ntoroBbiM napameTpam OTHOCATCH 3Ha4YEHUsi C HapacTaloLyM UTOTOM (OT MOMEHTa
cbpoca) 06BeMOB, Macc, pa3HOCTU Macce, TENMOBOW SHEPIN, CHETUMKM BPEMEHU HOPMarbHOM
paboTbl 1 BpEMeHM OTCYTCTBUSA CHETA, CHETUMKMN OIITENBHOCTEN HELUTATHBIX CUTYaLMIA.

MpumeyaHue VI3mMeHeHWE UTOrOBLIX NapamMeTpoB (Macca, pa3HOCTb Macc, Tennosas
aHeprus, BHP 1 BOC) nponcxoamT B KOHLIe Yaca.
[nckpeTHOCTb HapallmBaHNs UTOroBoro obbema - 1 MuH.

Mpy NpocmoTpe TekyLmMx napameTpoB HaMpoTUB M3MepsieMoro napameTtpa otobpa-
xatotcs koapl HC. Mpy npocmoTpe nToroeeix napameTpos koAbl HC oTcyTcTBYHOT.
Mpumep npocmoTpa TekyLmx nokasaHmn no TB1 nokasaH Ha puc. 3.5, NTOroBbIX — Ha
puc. 3.6.
02.02.1911:07:04
UTOorun
APXUB

TB3

T
WUBbI

P=4.456 krc/cm2
GoE=3.654M3/u4 Go=2.456M3/u4 Px=4.456 kKrc/cm2

C
L @@ oo @@
Puc. 3.5 — MNpumMep npocmoTpa TeKyLLMX NapameTpoB

02.02.1911:07:04
WE

Homep TB O6wue napameTpbl
@ @ Homep Tp ____noTB
Bribop TekywmnenoTB1.TP TeKyu.menoTBl. TexkywmenoTB1l.o6w
napameTpa |t= °C 865°C dt=33.782°C

@@ - - - t=73_

TEKY
APXWBbI
Homep TB O6wue napameTpsbl
@ Homep Tp no T8
Beibop NTorn no TB1.TP1 NToru no(IB1 @ NTorn no TB1..06
napamerpa V=1134M3 dM=100T

o=1.123Tkan

@@ 1230T M=1130T
HP =740uac
Mapametp Bbi60|
@ @ pr60npogona @ @
Puc. 3.6 — I'Ipmmep NpoOCMOTpPa UTOroBbIX NapamMmeTpoB

B pasgene Utoru no TB1(2,3)/0O6wue 4ns npocMoTpa AOCTYMNHbI CHETYUKM ANUTENb-
HocTn HC:

Tmin — pacxo4 MEHEE MUHVUMYMa; Tmax — pacxopg 6ornbLiue MakcMMyMa;
Tdt — pasHoCTb TemnepaTyp MEHEE MUHUMYMA; T3an — OTKIFOYEHNE INEKTPONUTAHNS;
Tdb — pyHKUMOHANBHBIN OTKa3; TnT — OTCYTCTBME TENMNOHOCUTENS;

TpeB — Hannune peBepca.
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Mopsagok npocmoTpa TekyLmx 1 MToroBeIx NapaMmeTpos.

1. KnaBuwuamu @ mnn @ BblOpaTh pasgen «TekyLume» unm «torn» n Haxatb «BBogy.
2. BblbpaTb nogpasaen — Tennosovi Beog TB1, TB2 unu TB3 u HaxaTtb «BBog».

3. Knasnwamu @ unm @ BblOMpaeTcst HeobxoanmbIi TPyOONpPoBOA.

4. KnaBuwamm @ unm @ BbIOMpPaeTCsl HYXXHbIV NapameTp.

5. [1na Bo3BpaTa B IMaBHbIN 3KpaH MEHK He0OXoanmMo ABaxabl HaxaTb «MeHH».

3.4 TpocMoOTp apXMBHbIX NOKa3aHUM1

TennoBbIMUCTIUTENb MO3BONSIET BbIBOAUTL HA MHAMKATOP apXUBHbIE AaHHbLIE B YACOBOM,
CYTOYHOM UK MECSIMHOM pa3pe3e 3a Mtobyto AaTy B npeaenax riyGuHbl apxvea.

MpocMOTp Ha MHAMKATOPE apXMBHbIX MOKa3aHWii BbINOMHAETCS B pasaene ApXuBbI.

MpuMep NpocMoTpa apXUBHLIX 3anucer NpueeseH Ha puc. 3.7.

o
03.02.1911.07.04 chosou APXNB ’ @ =
TEKYLUE CYTOUHbI APXWNB = o
IO Y MECSYHbIY APXMB nycTt TB3 8
APXVIBbI MTOTrOBbIN APXUB @ 2

3 =
CoobuieHue o rpaHuue A TBL TP1L E;§ @ Kog HC
apxuea \|BHe npepenoBapxusa ggxg
. O
AYTBLTP1 ©5e AUTBITP102.02.15 12
t=53.782°C 2%
3 @ V=3.235M3 @ ©
M3meHeHune yncna M=2.12371 g
B AUTB1LTP202.02.19 12 @ 3
@ 02.02.19 {1 J t=33.782°C §
— [=4
® (o> ®
o
5
©® © |- R
dM=1.000T ac
BbiGop paspsna Qo=1.123Tkan apXWBHOIA
3anucu

ANA U3MeHeHusa -

B CTOPOHY
YMeHbLlUEHUS

Bbi6op .
Tpybonposoaa @@ :

Tun apxuBa .

CoobLyeHue o rpaHuue @ YRi3N02.01.10 23
apxvBa N\

P BHenpepenosapxuBa

YcTraHOBKa AaTbl iﬂpOCMOTp napamerpa|
U BpeMEeHM ! npu nsmeHeHum
apXMBHOW 3anucu ! AaTbl/BpeMeHu

Puc. 3.7 — MNpumepbl BbIBOAA HA MHAUKATOP apXMBHbLIX BEMUYMH

Mocne BbiGopa Tvna apxvBa crnepyeT BbibpaTb HOMEpP TEMOBOrO BBOAA WM HaXaTb
knasuwy BBop. Ha BepxHel cTpoke MHaMkaTopa BbIBOAATCSH 0603Ha4YeHMs Tuna apxvBea
(AY - yacoson, AC — cyTo4HbI, AM — MecsuHbI, AU — NTOroBbIN) U AaTa/dac apXMBHON
3anuncn. Ha HWKHUX cTpokax — o6o3HadYeHne 1 3HavYeHne napameTpa, eaAvHULbl n3mepe-
HUIA 1 Npu Hanuymm kog HC.

MpocmoTp 3HauYeHW apyrmx napameTpos no TB Ha ogHOM 1 TOM e nHTepBane Bpe-
MeHU (PMKCMPOBaHHas aTa) BbINOSHAETCSA HaXXaTUsIMU KINaBuLL @ unu @

Knasuwamm @ unm @ BbIOMpaeTCcst 4Nsi NPOCMOTPa KOHKPETHBIN napameTp.

[lns npocMoTpa apXuBHbIX MOKa3aHU 0AHOrO NapamMeTpa Ha Apyrux MHTepBanax Bpe-
MeHW criegyeT HaxaTtb knaeuwy Beoa. Mpu aTom Bhigensetcs gata/spems. Janee kna-
BULLAMMU @ unu @ MOXXHO yBENUYMBATb UMM YMEHbLUATbL AaTy/Bpemsi.

Mpwn gocTukeHUn NpeaenoB apxvea (B MPOLLIOM Unv 6yayLieM) Ha HUKHEN CTPOKE UH-
avumpyeTcs coobuweHne «BHe npegenoB apxuBa», YTO CBUAETENbCTBYET O BbIXO4E 3a
aunanasoH apxuBa.

MOXXHO OCYyLLLECTBUTL ObICTPLIV NEPEX0oA K He0bXoaUMOM faTe apxmMBHOM 3anucu. ns
3TOro Mpu BbIOENEHHbIX AaTe/BpeMeHu (MPOoCMOTP NpW M3MEHeHuM Aathbl) crnegyet
HaxaTb knaeuwy BBoa. Ha akpaH BbIBOAATCS AaTa U BpeMmsi, KOTOpble nopaspsiaHo
MOXHO U3MeHUTb. 10 OKOHYaHUKN N3MEHEHUS CreadyeT HaxaTb knasuwwy Beog.

[nsa BbixoAa B rMaBHbIA 3KPaH MEHIO CneayeT HECKOMbKO pa3 HaxaTb KHOMKY MeHto.

Bbi6op @ @ o
Tpy6onposoaa ﬂaTa:;aar?;g':HO”

Bbi6op AaThbl

MpocMoTp napameTpal
npy pUKCMPOBaHHOI |
paTe/BpeMeHm !
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3.5 KoHTponb nsmepsieMbix napameTpoB

B npouecce paboTel TB7 kOHTponupyeT nsamepsiemble U paccyvTbiBaeMble napa-
MeTpbl Ha COOTBETCTBME AManasoHy U3MEPEHNI, a Takke (Mpn HeobxoaANMOCTN) Hanuyme
ceTeBOro nuTanus. lMNpu BbIXO4e nNapameTpoB 3a AONycTMMble npederbl opMupyeTcs
kog HC, koTopbIii BEIBOAWUTCH HA UHAMKATOP M 3anuckiBaeTcs B apxus. Tun HC otobpa-
)KaeTcs B NPaBOM HWXHEM Yriy 3KpaHa rfaBHOro MeHI0 B BUAE MUratoLLero CoobLLeHums.

02.02.1611:07:04

TEKYLWWNE

nTorun

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

Puc. 3.8 — CurHanusaumsa o Hannumm HC

KoHkpeTtHbin kog HC otobpaxaetca B nyHkTtax meHio «TEKYLUME» v «APXBbI»
HanpoTVB MHAULUMpyemoro napameTpa. MNpumep nHankaummn koga HC npusegeH Ha puc. 3.9.

Texkymmneno TB1.TPL|KoaHC AU TB11P102.02.16 12
=_--- °C - Kog HC
V=13.235M3 @4—
Go=3.654mM3/u4 M=2.123T
MpocMoTp TeKyLLMX NapameTpoB MpPoCMOTpP apXMBHbLIX NapaMeTpoB

Puc. 3.9 — Mpumep nHamnkauum koga HC

|| Mpumeyanne Koapl HC B MeHio «UTOIMN» He oTobpaxatoTcs. ||

3.5.1 [lepevyeHb K0A0E HewMamHbIX cumyayui:

«<>» — 3Ha4YeHue napameTpa MeHbLIE MUHUMYMA;

«>» — 3Ha4YeHWe napameTpa bonblie MakcMmMyma;

«!» —OTCYTCTBYET HaNpsKeHWe NuTatoLLEen CeTn, 0GPbIB NMNHUM CBA3M UIU HEMCTIPaB-
HOCTb pacxogomepal);

«#» — BenuumHa amcbanaHca Macc npesbllLaeT 4oNyCTUMbIN npeaen?;

«R» — Hanuuue peBepca B CUCTEME TEMNNOCHABXKEHMS;

«0» — OTCYTCTBME TennoHocutens (nycrasi Tpyba).

Mpumeyanusa 1. KoHTponb 06pbiBa NMHUM CBSA3U UMM HEMCNIPABHOCTM pacxogomepa
BO3MOXHbI TOMNBbKO NPW NPUMEHEHMN pacxogomepos MuTtepdnoy.
2. HC no ancbanaHcy macc oTobpaxkaeTcs ToNbKo B MeHio «APXNB»
ans napametpa dM.

3.5.2 KoHmponb mekywe2o pacxoda

Mpu yctaHoBke Tvna BogocyeTymka «MexaHuy.» 1 NpeBbILIEHUN BXOAHOW YacToThl
OT pacxogomepa BenuuuHbl B 2 'y (6onee Bbicokasi YacToTa NnpMHUMaeTcs 3a apebear
KOHTaKTOB repkoHa), chopmupyetcsi kog HC «>» 1 Ha nHankatop BbIBOAWUTCS 3HAYEHUe
pacxopa, cooTBeTCTBYytoLlee YacToTte 2 'y,

Mpy ycTaHOBKE pexxnuma KOHTPOs ceTeBoro nutaHus (paboTtocnocobHocTu) pacxo-
aomepos (KoHTtp. BC1HeT) 1 He noaknio4eHHOM curHane KoHTpons (bonee nogpobHo
cM. n. 3.5.8), Ha MHAMKaTOP BbIBOAUTCS haKTUYECKOe 3HaYEeHMe pacxoda u oTobpaxa-
etcsa kog HC «!» (oTcyTcTByeT nutaHune BC).

3.5.3 Koumponb daeneHus

KoHTponupyloTcs M3MepeHHble 3HavyeHUs BXOAHOro Toka OT AaT4MKOB OaBMEHUS.
Ecnu 3HaueHnst BbIXxoasaT 3a guanasoH 3,2...24 mA, To B apxuBe dukcupyetcsa kog HC
«<» UNMN «>>», @ Ha MHOMKaTOp BbIBOOUTCS coobLlleHne «— — —». MNpu Hanndnm HC no
[aBMeHUI0 pacyeT MacChl U SHEPrMM BbIMOMHAETCH N0 JOTOBOPHOMY 3HAYEHMIO AaBNEeHUs
(Ppor1,Pgor3).
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354 Konmposnb memnepamypbi

KoHTponupyloTcsi nsmepeHHble TeKylumMe 3HauyeHus TemrnepaTyp Ha COOTBETCTBME
AvanasoHy. Ecnu 3HayeHve TemnepaTypbl BbIXOAMT 3a YKa3aHHbIA AManasoH, To B apxvee
dukeupyetcst kog HC «<» unm «>» 1 Ha nHamukaTtope otobpaxaeTcs «— — — ».

PacueTt maccel 1 aHepruu no tpybonposogam Tp1, Tp3 npu Hannunm HC onpepens-
eTCcsl 3HaYeHMeM HacTpoeyHoro napametpa «KoHTp.t». BapuaHTbl NpeacTtaBneHnst UH-
dopmaumm 0 TEKYLLMX U apXMBHbIX AaHHbIX NpeacTaBneHbl B Tabnuue 4.

Tabnuua 4.
nanasoH Tekywme ApxuB
MapameT A KoHTp.t
P P KOHTpONSA P 3HavyeHve| Kopg HC 3HayeHune Kop HC
CyeT.oTM. - «<» UM «>» ———— | «<» UNN «>»
t1,t2,t3 | 0+ +180°C -
C nogcr. ——— | «<» unm «» [toorl+toor3|«<» unm «>»
tx 0+ +180 °C b ——— |«<»unme» | txpor.  |«<» unm «>»
tHB -50++130 °C P - KU S» | ————  |«<» unum «>»
[MpumeyaHue: > — noboe 3HaYeHne

3.55

Koumposnb pasHocmu memnepamyp

KoHTponupyeTcsa pasHocTb Temnepatyp dit=(t1-t2). Ecnv 3HadeHne pasHOCTM Temne-
paTyp MeHblle, YeM AonyCcTMMas BenuuuHa dtmin, To Ha UHAMKaTope 1 B apxmBe hukcu-
pyetca kog HC «<<».

Pacuet aHeprum no TB npu Hanumumn HC onpepensieTcs 3HavYeHWEM HaCTPOEYHOro

napameTpa «KoHTp.dt». BapnaHTbl npeacTaBneHns HopmaLuum o TEKYLLUX U apXUBHBIX
OaHHbIX NpeacTaBneHsl B Tabnuue 5.

Tabnuua 5.
[nana3soH Tekywme ApxuB
MapameTp KOHTpons Konp.dt 3HayeHue Kon HC 3HayeHue | Kog HC
Het daktny. dt HeT dakTny. dt HeT
. 8 . < . <
dt dt < dtmin °C Be3 noact <Da|<TM§4 dt «<» dDaKTVlfq dt «<»

C nopcr. dtmin «<» dtmin «<»
CyeT.0oTM —_—— «<» _—— «<»

Mpw otcyTcTBUmM TennoHocutens (V1, V2 = 0), pasHoCTb TEMNEPaTyp HE KOHTPOIUPYETCSI.

3.5.6

Mpn pacyeTe 4acoBOro Tenna MoryT BO3HUKHYTb CUTyauMK, KOr4a NomnydYeHHbIn pe-
3ynbTaT UMM OHO U3 CriaraemblX B pacyeTHON hopMyre CTaHOBUTCA OTpULATENbHBIM.

TB7 B 3aBMCUMOCTY OT 3HaYeHUs napameTpa « KOHTP.Q», KOHTPONUPYET AaHHYH Cu-
Tyauuto U KOPPEKTUPYET Pes3ynbTaT BbIYMCTIEHU.

BapuaHTbl npeacrasneHnst MHpopMaLUmmn B apxXmBax B 3aBUCUMOCTY OT 3HaYeHUs na-
pameTpa «KoHTp.Q» npeacraeneHsl B Tabnuue 6.

KOHmpOﬂb «4acoeoc20 menia»

Tabnuua 6.
KoHTp.Q 3HayeHVe B apxuBe Kog HC
Het dakTnyeckoe 3HaveHne Q12 n Qr HeT
Be3 noacr. PakTnyeckoe 3HaveHne Q12 n Qr «<»
C nopcran. OTkoppekTMpoBaHHoe 3HaveHne Q12 un Qr. (OTpuuarens- «<»
HbIM pe3yrnbTaTaM npuceamBaeTcsi 3HaveHue 0)
CyeT oTM. -—— «<»
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3.5.7 Konmponb pazHocmu yacoebix macc (6anaHc macc)

KoHTponb pasHocTu YacoBbix Macc npumeHsietcss TOJNIbKO ans cxem namepeHuin, B
koTopbix napameTp dM paccuuTbiBaeTcs no pasHoctn dM=(M1-M2) (CH=1, 2, 4 n 6).

KoHTponb HebanaHca macc BbINOMHseTCA B KOHLE Yaca. PasHocTe macc M1-M2 cpas-
HMBaeTCH ¢ BennYnHon gonyctumoro HebanaHca HB. BenvnuvHa HeGanaHca onpepens-
etca kak HB=102 dMmax (M1+M2), roe dMmax — gonycTMoe 3HadyeHue HeGanaHca (%),
KOTOpoe BbIOMpaeTcs Mcxoas 13 norpeLlHocT! OAHOro pacxogomepa. B 3aBncmumoctn ot
napameTpa «KoHTp.dM>» B apxvB 3anucbiBaOTCA U3MEPEHHbIE UM OTKOPPEKTUPOBAHHLIE
3Ha4eHusa M1 n M2. Anroputm hopMrMpoBaHus apxuBHbIx 3anucennt M1 n M2 npu pasnuny-
HbIX 3Ha4YeHunsax «KoHTp.dM» npueeaeH Ha puc. 3.10.

KoHntp.dM -I-:E ? +H|B dM=M1-M2 " |31; cucrembr
Het Musm, koga HC HeTt No6asn
Be3 noacTtaH.1| Musm+HC «#» Muam OTKpbITas
Be3 noacTtaH.2| Musm+HC«#» Mwuam | Muam+HC«#t» 3akpbiTas

13Mm OTKpbITas
Muzm+HC«#» 3akpbiTas

C noacrtaH.1 | Musm+HC«#» McpegHee M
C nopcrtaH.2 | Musm+HC «#» McpenHee
Puc. 3.10 — ®dopmupoBaHve apxmea B 3aBUCUMOCTM OT napameTpa KoHtp.dM

KoHTp.dM = HeT KoHTpons HebanaHca HeT. B apxvB 3anucbiBaloTCs U3MEPEHHbIE 3Ha-
yeHua M1 n M2. Kog HC He dhopmupyeTcs.

KoHtp.dM = Be3 noacT.1. Tonkko dpukeupyetca npesbilweHne (kog HC «#») oTpuuarens-
HOWM pa3HOCTU Macc Hag BenUYMHON HeGanaHca. B apxuB 3anncbiBaloTCs M3MEPEHHbIE
3HaveHns M1 n M2.

KoHtp.dM = Be3 noacTt.2. Tonbko dumkcupyetca (ko HC «#») npeBbieHne pasHOCTU
Macc no Moayrnto Hag BenuymHow HebanaHca. B apxvB 3anncbiBatoTCs M3MeEpPEHHbIE 3Ha-
YyeHusa M1 u M2.

KoHTp.dM = C noacT.1 lNMpu npeBbilLeHUM OTPULIATENBHON Pa3HOCTN MAacC Haz BENUYMHOMN
HeGanaHca dpukcnpyetcs kog HC «#» 1 B apxvB 3an1chiBaOTCA M3MEPEHHbIE 3HAYEHUS
M1 1 M2. Ecnn pasHocTb Macc HaxoauTcesi B AvanasoHe — HB<dM<O0, To apxmBHble 3Ha-
YeHWs 3aMeHsITCa Ha cpegHee 3HadveHne M1=M2=0,5-(M1+M2).

KoHTp.dM = C noacT.2. Ecnun pasHocTb Macc Haxoautcsa B gnanasoHe — HE<dM<+HB,
TO apxvBHble 3HayeHus M1 wn M2 3ameHsalOTCA Ha cpedHee 3HavYeHue
M1=M2=0,5-(M1+M2). B npotusHom crniy4qae dukcupyetca kogq HC «#» 1 B apxus
3anucbiBaloTCs U3MepeHHble 3HadeHns M1 u M2.

MpumeyvaHne Koppekunm noaeepratoTcs TONbKO apXmMBHble 3Ha4veHns M1 n M2. 3Have-
Hus 06bemoB V1 1 V2 3aHocATCS B apxmB 6€3 KOPPEKTUPOBKM.

3.5.8 Konmponb cemeeoz2o numaHus unu pabomocrnoco6Hocmu BC

BbluncnuTenb No3BONSET KOHTPONIMPOBATL HanMyMe CeTeBoro NUTaHUA Ha Pacxopo-
Mepax Unn MHANBKUAYanbHY paGoTocnocoGHOCTL pacxogoMepoB «uTepdnoy», BKIto-
yasi KOHTPOIb LIENIOCTHOCTM NIMHUK CBSA3W. ICTOYHUKOM CUrHama KOHTPOns ABMSOTCS:

1. JononHuTenbHbI MMNYnbCHbIN Bxoda (X10:1) cnegyeT nogatb HanpsbkeHue ot 10
[o 16 B c ogHoro 13 BriokoB NUTaHMsa pacxogomMepoB. [laHHbIvi cnocob pekoMeHayeTcs
NPUMEHATb B ClNy4yae MOAKMYeHNs BIOKOB NUTaAHWUSA BbIYUCIIUTENS U PacxodOMEPOB K
pasHbiM ha3am unu aBTomartam.

2. Pazbem PWR (cm. cxembl nogkntodenns, MNpunoxerue B). JaHHbIn cnocob KoHTpons
peKkoMeHAyeTCs Npy NOJKITYEHNN BbIMUCIIMTENS U PACXOAOMEPOB K O4HOMY aBToMaTy.

3. mnynbcHble Bxoapl (X4, X5). Mpumensetca TONbKO ansa pacxopomepos lMutepdnoy.
[Mpwn aTOM BbIXOA, pacxogomepa A0IKEH MMETb pexm «UHBepCHbIN» unn «TenemeTpus».
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Cnocob koHTpons BbibnpaeTcst ycraHoBkon napameTpa «KoHTp. BC» no kaxaomy us
TpybonpoBoaoB TennoBoro BBoAa. ICTOYHUK curHana KoHTporns 3agaeTtcsi BbibopoMm na-
pameTpa «AO0M. UMI. BXOO-Ucnonb3.».

IMpun oTCYTCTBMM CETEBOrO NMTaHKS (BbIXOAE M3 CTPOS pacxodomepa unu obpbiBe NUHUK
CBA3n — Tonbko ans MNutepdnoy) opmmpyeTcs ko auarHoctupyemon cutyaumm HC «1» no
obbemy 1 macce no Tpybonposodam, Anst KOTOPbIX YCTAHOBIEH PEXUM KOHTPOSIS.

[anbHenwnn pacyeT macc, NoTpebneHHON 3HepPrnM u apxuBmMpoBaHue napameTpos
BbIMOJTHAETCS B 3aBUCUMOCTU OT 3Ha4veHus napameTpa «KoHTp.V» (cm. n.3.5.1).

HC no oTknoYeHno nuTaHusa hopMmnpyeTcsa Npy nNponagaHnus KOHTPOSLHOMO Hanps-

XEHUS Ha BPEMSI HE MEHEE 2 MUH.
Tabnuua 7 BapnaHTbl KOHTPOMS CETEBOrO NUTAHMUS

HacTpowku
EE aon. nmn.
IG5
35 Cxema noakrnoyeHms OnucaHne BXOO-c- | Kontp.BC
o nonb3.
m 2 HeT koHTpons nuTaHna NoBoe HET
pacxogomepoB 3HayeHne
KoHTponb nutaHus yepes
X4 X5 OOMNOSNHUTENbHBIN BXOA.
A 1/2|3|4]| 1|2|3]|4||lMnoc BIN pacxogomepa
B lf' ;‘2‘3‘ : ‘1‘ ; 3"4‘1 NOAKMYaTh HA KOHTaKT
1 e —————— ———="|X10:1 (X5:3 gnsa 04.1M KoHTb.ceTn | Ceth 06
X10 PWR ||NaiT), MUHYC — Ha ntoboi P- m
1 2] 3 ‘ 2l ‘ 2[ 3 ‘ 4 | |cBOGOAHBIN KOHTaKT
| F X4,X5:B (nobown ceo6oa-
Ha;p;m(enwe HbIA KOHTaKT «Fx—» X4, X5
ot BN pacxonomepa ons 04.1M naVIT).
X4 X5
Al1|2]3|4|1]|2|3]|4
Toboe
Bli1l2/3la|1]2|3|4]|| KoHTponb nuTaHns yepes 3HAYEHME
2 pasbem PWR Bblunucnu- KOOME ’ | CeTb 06wy,
X10 PWR Tens P
«KoHTp.ceTn»
123+ [EEER
T,
Unut=10...30V
1 Bbixop F2 Mutepcpnoy
X4 X5 KoHTponb nuTaHus, pabo-
s == ~! | TOCNOCOBHOCTN pacxono-
A| 1123[4[1]2|3[4] | Mepa U LLeNOCTHOCTU Nun- MioGoe
3 Blal2lslalil2l3lall [HWit cBSI3M Yepes umnynbec- NHaue.PC
3HayeHue
S ——— = | Hble BXOAbl BblYNCIIMTENS.
X10 PWR TOJIbKO gnsa pacxogo-
1‘2‘3‘4 1‘2‘3‘4 mepos lMutepdnoy
BHUMAHMUE! TlMopayy Ha [ononHUTENbHBIN BXOA HanpsbkeHus Boiwe 16 B (BapuaHT 1)
cneayert BbINONHATL Yepes pe3nctop HomuHanom 30...100 kOwm.
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3.59 KoHmponb yacoeozo o6ema

KoHTponupyeTtca namepeHHoe 3HaveHne obbema Mo kaxgomy us TpybonpoBodoB Ha
4acoeoM UHmMepeasie, Ha NpegmeT BbIXoda 3a yCTaHOBIeHHble npegens! (Vmin n Vmax).
B 3aBucumocTu oT 3HaveHns napameTtpa «KoHTp.V» (KOHTponb 4YacoBoro obbema) v Bbl-
BGpaHHOro pexvma KOHTPOSs HanMuns CeTeBOro NUTaHWs akTUBM3NPYIOTCS pa3nuyHble HC
no o6bemy 1 paccuMTaHHON macce.

BapuaHTbl npeacTaBneHvs nHgopmaummn B apxmsax B 3aBUCMMOCTU OT 3Ha4YeHus na-
pameTpa «KoHTp.V» npeacraeneHsbl B Tabnuue 8.

Tabnuua 8.
KoHTp.V Vpakt=0 0<VdpakT<Vmin VpakT>Vmax
) 3HayveHue [ Kog HC | 3HaveHue | Kog HC | 3Havenue [ Kog HC
Het VpakT HeT Vpakr HeT
Be3 noacr. Vpakt «<» VpakT «=>»
C noacr. 0 HeT Vmin «<» Voor «>»
C nogcT. v KoHTp.U V) Vmin «<» Vpgor «>»
CuyeT oTMeHeH 2 VdpakT «<» Vpakt «>»
D |-|pI/1 nponagaHnn ceTeBoro NUTaHNA B apxmB 3anncbiBaeTcAa 3Ha4eHne JoroBopHoro obbema
(Voor) un kog HC «!». MNpwu gpyrux 3HaveHusix «KoHTp.V» B apxuse dukenpyetcs ko HC «!», a
3HayeHune 4YacoBoro o6bema 3amMeHsieTcs npo4yepkamu.
2) PacyeT Macchl M SHEPrAN OCTaHaBNMBaeTCs, B apxuee No obbemy dukcnpyeTes kog HC «<»
Unn «=», 3Ha4yeHne 4YacoBoro oobLema paBHO CbaKTVI‘-IeCKOMy 3HA4YeHUt0.

3.5.10 Konmposnb omcymcmeusi mensioHocumerisi (mycmasi mpy6a)

BbluncnuTtenb cukcnpyeT akT OTCyTCTBUS TEMNOHOocuTens B Tpybonposoae npwu
YCINOBWMW, YTO pacxo4oMep BblAaeT nornyeckuin curHan «lycras Tpy6a» nnm ncnonbay-
eTcs pacxogomep Mutepdnoy B pexume TenemeTtpus.

Jlornyeckmn curHan nogaeTcsa Ha oanH M3 anckpeTHbIx Bxodos [B1...[1B4. B HacTporikax
no TpybonpoBoay crieayeT ycTaHoBuUTb NapameTp «KoHTp MNT=[da» 1 3agaTe HOMep AUCKPET-
Horo Bxoaa: «Bxop MT=x», rae x — Homep Bxoaa. [JononHMUTENbHO B HACTPOMKax ANCKPETHBIX
BXO[ZI0B 3a4aeTCs TN ypOBHS BXOAHOTO KaHana (HopMaribHO 3aMkHyTbIN (H3) unu HopmansHo
pasomMkHyTbIn (HP)) n Bpemsi noaTBepxaeHus cpabaTtbiBaHus (TnoaTs.).

Mpu ncnons3osaHunm pacxogomepos Nutepdnoy B pexume TenemeTpust AUCKPETHbIE
BXOAbl HE 3aENCTBYIOTCS.

Mpu nosBnenunn curHana «lycrast Tpy6a» onMTENbHOCTBIO Bonee 2 MUHYT, Ha UHAW-
kaTtope otobpaxaetca kog HC «o» ¢ ykasaHmem Homepa TpybonpoBoga W HauduHaeT
HapalMBaTbCS UTOrOBbIV CYETYMK ANUTENBLHOCTU OTCYTCTBUSI TENNoHocuTens — Tnt.

3.5.11 Konmposnb pesepca

KoHTponb peBepca B TB7 BO3MOXeH TOMNbKO ANt OTKPbITbIX CUCTEM TennonoTpebne-
HWS, KOrga TennoHocuTenb NogaeTcs no obpatHomy Tpybonposoay (Tp2). MNpumeHsemas
koHcpurypauus Tennosoro Beoga CU=4, KT3=1, ®PT=1 unu 3; KoHtp.R=EcTb.

BapuaHTbl npeacTaBneHvs nHgopmaummn B apxmBax B 3aBUCHMOCTU OT 3Ha4YeHns na-
pameTpa «KoHTp.R» npeacrasneHs! B Tabnuue 9.

Tabnuua 9
3HayeHus B apxuBe
KoHTp.R V2 V3 M2 M3 Kog HC
HeT V2 V3 V2-r2 V3-r2 HeT
Be3 noacr. V2 V3 V2:r2 V3-r2 «R»
C noacraH. 0 V2 0 V2-r2 HeT
CyeT OTM. V2 V3 --- - - «R»
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Mpu «KoHTp. R=Be3 noacTaH.» KOHTPONUPyeTCs TONMbKO cam npoLecc pesepca. Pac-
YeT Macchbl U TENMOBON 3HEPINM BbIMOSHAETCS N0 (haKTUYECKMM 3Ha4YeHnsM pacxoga v
dukenpyetes HC no pesepcy.

®ukcauma HC npovcxoaut ecnu curHan «PeBepc» OT pacxofoMepa Wi Hammyve um-
MyrbCOB Ha PEBEPCHOM BbIXOJE NPUCYTCTBYET HEMPEPBLIBHO B TEYEHNE HE MEHEE 2 MUH.

Mpu «KoHTp. R=C noacTaH.» peBepcCHbIi NOTOK B 06paTHOM TpyGonpoBoae hukcu-
pyeTcsa B apxuBe no Tpybonposoay 3. To ecTb, Npu peBepce HapaluBalTCst UTOrOBbIE
nokasaHusa no V3 n M3. HapawumsaHune V2 n M2 octaHasnueaeTcs. [1py 3TOM KOHTPOSb
pasHocTu Temnepatyp oTkntoyaeTca. HC no peBepcy He dmKkeupyeTcs.

Mpu «KoHTp. R=CyeT oTMeHeH.». PacyeT macchl 1 TennoBon 3HeprMm ocTaHaBn1Ba-
€TCs, B apxvBbl 3aHOCATCA hakTudeckme 3HadeHnss obbemoB no V2 n V3, a Takke uk-
cupyetca HC no pesepcy.

B 3aBMCMMOCTM OT pEXWMOB BbIXOOOB Pacxo[OMEPOB BO3MOXHO 3 BapuaHTa KOH-
Tpons pesepca B TB7.

Tabnvua 10 BapuaHTbl nogkntoyeHns n Hactpoviku TB7 ans y4eta pesepca

BapUaHTLI KOHTPOTIS Pexum BbI- Mapa- HacTponku no Tpy6am
pesepca XO'D'anBzC Ha MeTp Tp1 Tp2 3

logatowyi %'=°.I'L Vi Tun BC| QnekTt OnekT OnekT
- Tp\,f:nposo.q F1 - p p p
&| O6paTHbiit vzmmnyanH. KoHTp. |CeTb 06w/ | CeTb 061/ | CeTb 06/
§ TPy gonposon ;5'='>J'L II;'\ZM_I - BC |WHaue.PC |WHaue.PC | MHans.PC
@ > :E<:= L, V3 y " |Bxoa R 0
~ TE'\‘;‘@S%”;;‘?A 5‘“"1&. vi 1 Tun BC| 3nekTp OnekTp OnekTp
g NN/ i
G| O6patHbiit v2|MAYIIBCH. KoHTp. | CeTb 06w/ | CeTb 0bLy/ HET
3 |TPYgornposoA §E®L F2 - BC |WHaus.PC | NWHame.PC
SI—= norvyeckuin

QIﬂ_J_bl:w Bxog R 1.4
i V1

'o'_n Tg'gggrﬁj“éggn M Tun BC|Tenemetp. | Tenemetp.| 3nekTp
s = N F1(F2) - KoHTp.
© "
E_TF(’JyG O?_[T[;iobélgﬂ — v2tenemerpus BC Wuaune.PC | Muaus.PC HET
T TNM
el N/ Bxog R .-
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3.6 Koppekuus 4yacoB TennoBbIYMCIUTENSA

Bbluncnmtens gonyckaeT KOppeKLUMo TEKyLero BpeMeHn 6e3 cHaTusa nnombsl npea-
cTaBuTEns cHabXxaroLen opraHnsauun.

[nanasoH koppekumun £15 MyrH. PaspelueHHbI nHTepBan koppekuun spemenu ¢ 20 oo
40 MUH TekyLlero Yaca, 4Tobbl B pesynbTaTte KOppeKLun 4acoB HE MPOMCXOAuNa CMeHa
TeKyLLero yaca.

Mopsimok Koppekumn Yacos:

1. 3anpeTuTb JOCTYN K HACTPOEYHbLIM MapaMeTpam.

2. YCTaHOBUTb CEPBUCHbIV PEXUM NMPOCMOTPaA, HaxaB Ha 8 ¢ KHoMnKy MeHto.
3. BuibpaTth MeHio «<HACTPOMUKM» 1 HaxaTk kHonky Beoga.

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

5. KnaBuwamu @ unm @ Bbl6paTh nogpasgen HACTP. JATbI/BPEMEHW u HaxaTb
KHOMNKY «BBOoA».

6. KnaBnwamm @ nnu @ BblibpaTh noapasgen BPEMA n HaxaTb kHoMKy «BBoa».
7. KnaBuwamu @ nnm @ ycTaHoBUTbL Tpebyemoe Bpems 1 HaxaTb kHomnky Beog.

8. [1nsa Bbixo4a B rMaBHOE MEHK HaXkaTb KHOMKY « MeHK» HEeCKONbKO pas.

BHUMAHMUE! Ecnu BbINOnHUTL onepauun no nn 2...6 npy pa3peLueHHoM JocTyne, To
6ynet BbinonHeH CBPOC apxuBa!l

3.7 Pexum «TENEMETPUA»

Pexum Tenemetpuun (TJIM) npegHasHayeH Ansa nepegayn U3mMepuTernbHOW, AuarHo-
CTMYECKON U MAEHTUUKALNOHHON MHOpMaUMn Ha TennosbluncnuTens TB7 ncnonHe-
H1a M no umnynsbCcHOMY Bbixogy pacxogomepos [utepdnoy.

BHUMAHUE! [Onsa paboTbl B pexume TenemeTpun oavH 13 YUCIOMMMNYNbCHBIX BbIXO-
AoB pacxogomepos [utepdnoy npegBapuTenbHO [OmMkeH ObiTb
HacCTPOEH Ha pexum «TenemeTpusy.

Mepepnave noanexar cneaywLwme napameTpbl:
— TeKyLMIA pacxon,

— 06beMbI C HapacTaloLlwyUM UTOTOM B MPSIMOM M OGpaTHOM HanpaBneHWsIX; BPeMs
HapaboTkK 1 Bpemsi HapaboTKM ¢ OLUIMGKON pacxoLoMepa.

— NapameTpbl HACTPOWKKU N naeHTUuKaLmm: Bec umnyneca, 1Y, MakcumansHbIi pac-
XO[, 1 Kracc pacxofoMepa, 3aBOACKOW HOMep, KannbpoBoYHble k03ahdULIMEHTLI, HOMEP
BEPCUM U KOHTPOSbHas cymma BCTPoeHHOro MO, pexxumbl YACTTOMMMYIbCHBIX BbIXOL0B.

MNpumeuaHue B pexvime TenemeTpum MoryT paboTaTth Kak BCE UMMYIbCHbIE BXOAbI Bbl-
YMCNUTENS, TaK U OTAENbHbIE, COBMECTHO C UMMYTLCHBIM PEXMMOM MO
APYrMM KaHanam.

Pacxopnomep MuTepdnoy nogkntovaeTcst ctaHaapTHbIM 06pa3oM No Yncrnovmnyrbc-
HoMy BbixoZy. B HacTpoyikax BbluMcnuTens cnegyet yCTaHOBWUTb TUM BoAoCHETYMKA —
«Tun BC=TenemeTtpusn».

MNpumeyaHne Tok NOTPebneHUs TENMOBLIYUCTIMTENS B PEXMME TENEMETPUM BbILLE, YEM
Npv paboTe B UMMYIbCHOM PEXMME, MO3TOMY NpUMeHsTb TB7 B JaHHOM
pexume pekoMeHOYyeTCs C BHELUHUM BIIOKOM MUTaHKS.
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Mpumeyanus [Mpu ncnonb3oBaHMK pexrMa TeneMeTpun psg HacTPOEYHbIX NapameT-
pOB MOryT MpUHMMAaTb MNoObIe 3Ha4YEHNs, Tak Kak He UCMONb3YHTCH B NpoLecce pa-
60TbI. B yacTHoCTU:

1. Bec nmnynbca (napameTtp BU). PeanbHbii BEC MMNynbca pacxogoMepa nepea-
eTCsl No KaHarny CBsi3u.

2. MpumeHeHWe ONCKPETHOro BXoAa ANs KOHTPoNs peBepca. [laHHbI napameTp nc-
nonb3yeTcs Tonbko B KoHurypauum CN=4, KT3=1. N3ameHeHne HanpaBneHus no-
TOKa TennoHocuTens nepegaeTcs No TenemMeTpum, NO3TOMY AUCKPETHBIN BXOA He
UCnonb3yeTcs.

3. MNprvmeHeHne MCKPETHOro BXoAa AN KOHTPOS OTCYTCTBUSA TEMMOHOCUTENS.
OTcyTCTBUE TEMNOHOCUTENSA NEepefaeTcs N0 TeNemMeTpun, NO3TOMY OUCKPETHbIN
BXOf, HE UCMONb3yeTCs.

3.7.1  [uazHocmuka cocmosiHusi pacxodomepa lMumepdprioy

KoHTpornb napameTpoB, nepefaBaeMblX pacxogoMepoM No TernemMeTpum JOCTYrNeH B
meHto CEPBVC/TENEMETPUA. MocnepnoBaTenbHOCTb OENCTBMIA MO MPOCMOTPY napa-
METPOB pacxo4oMepoB npueedeHa Ha puc. 3.11.

02.02.1911:58:00
APXWUBbI

HACT Roi4isia

- 3.53 B
OVNCKREIHLLE RYO 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:1.5M3/u
V+:100.03 M3

@ ¥;;62'?;33q > MapameTpbl MuTepdnoy

Tpa6.ow.: Oy M pe3ynbTaTbl U3MEPEHNN

AcC: E2

A: 2.000

B: 0.120

nB.: 3.15

KC: 4E37 7

Puc. 3.11 — lNopsagok npocmMoTpa COCTOSHUSA pacxogomepa
[unarHoctuyeckne coobLueHnst OT pacxogomMepa nepefatroTcsl B CUCTEME KOAMPOBKM
NAMUR. lNMepeyeHb gmarHocTnyecknx coobLieHnin npuseaeH B Tabnuue 11.

Tabnuua 11.

Kogbl owmnbok Mutepdnoy Ha nigukatope TB7

EO 3arpsisHeHne 3neKkTpoaoB

E2 MycTas Tpyba

F3 HeuncnpaBHoOCTb annapaTtypbl
E4 Maruur

E5 3amMblkaHVe SNEKTPOLOB

A9 Hoctyn k kanubpoBkam

E11l Meperpyska 4YaCcTOTHOro BbixoAa
E12 Pacxop 6onblie makcumyma
F20 O6pbIB MHAYKTOPA

F21 K3 nHgykTopa
A22 Owwubka Toka
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3.8 CepBucHble hyHKUMHU

MeHio «CEPBUC» npegHa3HayeHo ons:
npocmoTpa uHdopmauum o npubope (Cepsuc—MHdopmaums o npubope);
HacTPOWiK1 KOMMYHMKaLMOHHbIX mopToB Coml n Com2 (Cepsrnc—KommyHukaumm);
KOHTpONS 3HayeHnst BxoaHblx curHanos (Cepeuc—Hanagka);
cbpoca cogepx1Moro apxuea n utorosbix napametpos (Cepsuc-Copoc apxmea);
nepesofa BbluncnnTens B pexum nosepku (Cepsuc—llosepka);
nepeknioyeHns aktmeHon bl (Cepsuc—AktusHas B[l);
NPOCMOTpa CTaTUCTMKKN NOo 3HepronoTpebneHnto (Cepeuc—3Hepronotpebnenue);
npocMoTpa annapaTHbIX HemcnpasHocTen (CepBMC—ANM. HEeNCNPaBHOCTH);
KOHTPONS COCTOSAHWSA ANCKPETHbIX BxoaoB (CepBuc—ucKkpeTHbIe BXOAbI);
KOHTpONs HanpsixeHusa nutaHunsa (Ceperuc—Hanp. nutanus);
npocMoTpa cocTossHns pacxogomepa Mutepdnoy (Cepsuc—Tenemetpus).

Ona Bxopa B meHio «CEPBUC» cnegyet paspewntb CEPBUCHBIN YPOBEHb MEHIO,

yaepxuBasi He meHee 8 ¢ knasuwy MEHHO.

3.8.1 MHugopmayusi o npubope
Mpu Bxode B AaHHbIN NYHKT Ha 9KpaHe oTobpaxatoTcs ceegeHns o npubope.

Mopenb BbIYUCANTENS TB7-04.1M
AnnapaTtHas Bepcus mmp AB 5.0 nB 2.00 [«=m [porpamMmHas Bepcus
3aBoackoit Hovep =mp| N 18001234 KCK=EBO3 |4=m KOHTPO/ibHas cymMMa KanmbpoBok
KoHTponbHas cymMma MO ==p| KCMO=8DC2, KCH=7478 |¢== KOHTPO/IbHas CyMMa HacTpoeK

Puc. 3.12 — lHdopmaums o npubope
3.8.2 KommyHukayuu
Moppasgen npegHasHayveH Ans HacTponkn Com-nopToB.
CkopocTb obmeHa BblbupaeTca B gunanasoHe 1200...115200 6uT/c.
HoctynHbl npoTokonbl: Modbus RTU, Modbus ASCII, PPP.

|| Mpumeyvanme [Mopt Com1l cooTBeTCTBYET MHTEPdhency RS232, Com2 — Ethernet/RS485. ||

WHOOPMALWS O NMPUBOPE CKOpPOCTH: 9600 Zrom
MpoTtokon: Modbus RTU > 9600

HANAOKA @ 19200

SHEPITONOTPEBJIEHUE 38400
CkopocTb: 9600 ‘ >Modbus RTU
MpoTtokon: Modbus RTU Modbus ASCII

. PPP

®

®

Pwuc. 3.13 — Hactponka Com-noptoB

|| MpumeyaHne MakcumanbHasi ckOpocTb 0bmeHa no nHTepdericy RS232 9600 k6ut/c. ||

Mpumeyvanue [pu pabote no nHTepdericy Ethernet Hactporkn Com2 JormkHbI BbITh:
CkopocTtb — 115200; MpoTtokon — Modbus RTU.
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3.8.3 Hanadka

B paHHOM nyHKTe OTOOpaKaTCsl 3HAYEHNSI BXOAHbBIX CUrHAMoB Mo KaXXKOOMY U3 KaHanoB.
Homep KaHiJ‘Ia 3H'aueH|/|e napameTtpa

. { 11=12,0 MA (1904)

o mm | [11TL

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

R6=129,230 OmM (1234)

F1=1,275TTu N=123
YactoTa = § . . .. . <4== KONMYecTBO UMMYNbCOB
F7=0,275Tuy N=023

Puc. 3.14 — 3HauyeHns BXOOHbIX CUrHanoB

ConpoTuBneHue —y{

|| MNpumeyaHne 3HayeHVe YacToOTbl F8 COOTBETCTBYET AOM. UMMYNBCHOMY BXOZY.

3.8.4  [uckpemHbie 8x00bI

B [AaHHOM NyHKTE OTOGpa)KalOTCFI 3Ha4YeHnA BXOAHbIX CUrHANoB Ha OUCKPEeTHbIX BXoOaxX.
HoMmep auckpeTHoro Bxoaa

L 3

AB1 AB2 AB3 [AB4
1 (0] (0] (0]
A

L}
CocTosiHMe ANCKPETHOro BXoaa:
- 0 - BXOOHOW CUTHaM OTCYTCTBYET;
- 1 - BXOOAHOW cUrHan npucyTcTByeT
Puc. 3.15 — CocTosiHMe BXOAHbLIX CUrHArNoB Ha ANCKPETHBLIX BXodax

|| Mpumeyvanne B mogenu 04.1M Jlaint gnckpeTHble BXOAbl OTCYTCTBYIOT. ||

3.85 [lloeepka
Ins nepeBoaa BblumcnuTens B pexum NOBEPKA Heobxoanmo:

paspeLwmnTb 4OCTYN K HACTPOEYHbIM NapameTpaM, HaxaB KpaTKOBPEMEHHO Ha
KHOMKY Aoctyna (cm. puc. 2.2);

C NMOMOLLIbIO KNaBuLL @ vnm @ BbIGpaTh 1 BoWTY B pasaen CEPBUC-TIOBEPKA,

KnaBuLamm @ unm @ noaTBepaAnTb HEOGXOAMMOCTb BXO4a B pexxum MNoeepka
«Bkn» 1 HaxaTb knasvwy BBO[M. [Insa oTka3a BbibpaTh «BbIkmn».

Axtue.BA: 641 AxkTtue.BA: A1
Tun 6atapeun: C Tun 6atapen: C

Hanp.nutaumna:3,55 B Hanp.nutaumnna:3,55 B
Mosepka: Bbikn @) NMosepka: Bkn

Bbikn MoaTesepxaeHue '
Bo3sspat 6e3 @ m pexuma nosepku BBOI.'I dukcaumsa

N3MeHnsa ‘ U3MEeHNNn

Puc. 3.16 — BknoyeHue pexuma noBepku
[Mocne BKkNOYEHUST pexnma NOBEPKu:

— B BblYMCIINTENb 3arpy)KaeTca nosepoyHas 6asa gaHHbIX;
— ycTaHaBnueaetcd Bpems xx:58:00.

daKT HaxoXOeHUs! BblYUCIUTENS B PEXUME NOBEPKU NOATBEPXKOAETCA MUTaloLUM
cumBorom «» B NpaBoM BEPXHEM Yriy aKpaHa.
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VHAMKauus pexuma
noeepku

02.02.16 11 SxsHely)
APXWUBbI

HACTPOWUKMHU

Puc. 3.17 — UHankaumsa pexvima noBepku

[o okoH4aHun NOBEPKN BblHUCIINTENA HeO6XO,D,VIMO OTKIMOUYUTL AaHHbIN pexunm. Mo-
cnenoBaTenbHOCTbL AEACTBUIA aHanNorMyHa BKITHOUYEHWUIO NOBEPKU.

[pw BbIXxOAE 13 NOBEPKM COOEPKMMOE TeKyLLl,eVI bl BocctaHaBnuBaeTcs.

BHUMAHMUE! [lMocne okoH4aHWs NoBepkn HEOOGXOAMMO YCTaHOBWUTb AATy U Bpemsl U
coenatb CBPOC APXUBA.

MpumeyvaHue [pu NoBepke B aBTOMATUHECKOM PEXUME NEPEBOA BbIYUCTIUTENS B PEXUM
NMOBEPKM M BO3BPAT 13 HETO, a TaKke YCTaHOBKa BPEMEHMW 1 COpOC apxuBa
npounseogatca ABTOMATUYECKW.

MHdopmaumsa o dakte noBepkn pmKcnpyeTcst B apxmBe COObITUN.

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

2EESEOAI1P?(LPBEABJ1EHVIE BBEAVE':LE MNAPOJIb EEESEOAHP?(LPBEABHEHME
111

AxkTtuB. Bl: A1 [P vE |AkTuBe. BA: BA2

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

Seny X
bA1 Bbi6op NepekntoueHne Bl Mepexniouerme B/l
Bosepat 6e3 AKTUBHON B[] A C naponem C AOCTYnOM
‘ BBOﬂ dukcaums

u3MeHuns fot
N3MeHUn

Puc. 3.18 — CmeHa aktuBHon B[]

MpumeyvaHue WameHeHne Tekyllen B/ ¢ knaBnaTypbl BO3MOXHO MpW YCIOBUSIX:
1. Ucnonb3oBanne B2 paspelueHo (YIMPABJIEHUE BO2-Ucnonb3oBa-
Hue B2-[1a).
2. 3apaH criocob nepekntoveHust Bl «Bpy4Hyto».
3. PaspelueHa cmeHa B[ ¢ knaematypsl (C naponem unu C goctynom).
4. Cxembl n3amepeHuii Bo Bcex TB (TB1...TB3) B[12 He paBHbI HyrmH0.

Mpumeyanue [Maponb no ymonyanuo 11111.
YTeps naponsi npMBeaeT K HEBO3MOXHOCTY ero BOCCTaHOBNEHUst 6e3 06-
paLLEHUs K MPON3BOAUTENIO.

MHdbopmauus o dakte cmeHbl B[ dmkempyeTcst B apxvBe agMUHUCTPATUBHBLIX COObITUIN.

3.8.7 3HepzonompebneHue
Moapasgen npefHasHaveH Ans BblBoAa CNpaBOYHON MHGOPMaLMM O BPEMEHU pa-
6OThI BbIMUCIIUTENS B pEXMMAX, BNUSIOLWLMX HA pecypc GaTapeu:
Hapa6. 6e3 Bl — paboTa Bbluncnutenst ot 6atapeu (6e3 BHELLHErO NUTaHWs);
PacuerT. pec. 6aT. — pacyeTHoe Bpemsi ucyepnaHus pecypca 6artapeu;
Hapa6. gucnnesa — onuTenbHoCcTb paboTbl Aucnies oT Gatapew;
Hapab.no cetn — paboTa no nHtepdelicy ot 6atapeu.

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

Puc. 3.19 — Hdopmaums o paboTte BbluMCnIUTENS
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4 T[oproTtoBKa K aKcnnyartauuu

4.1 PacnakoBka

Mocne pacnakoBkn TB7 nomeLLatoT B Cyxoe oTannMBaeMoe NoMeLLeHne Ha 24 yaca.
4.2 MecTo ycTaHOBKM U KpenrneHue

Mpn BbIGOpPE MecTa yCTaHOBKU CriedyeT yYnTbiBaTb, YTO JONYyCTUMbIMK Ans TB7 sB-
nswTcs paboyne ycrnosusa cornacHo nyHkTy 1.2.4. Hanbonee 6naronpuatHas Temnepa-
Typa okpyatoLero Bosgyxa ot 15 go 25 °C. B nomeLleHun He[onycTMmMo Hanmyme napos
KMCNOT, LLenoyen, npuMmecert aMMmaka, CepHUCTbIX U APYrMX ra3os, Bbi3blBAKOLLMX KOPPO-
3110, @ TaKXke HeJoMnycTUMa KoOHAeHcaums Bnaru.

MecTo ycTaHOBKM He AOMKHO pacnonaraTbcs BONM3u cunoBbix kabenen, anekTpoLm-
TOB, CBApOYHbIX annapaToBs U T.N., MHavye TB7 crneayeT 3aWmUTTb 3a3eMIIEHHbIM MeTan-
NNYECKUM KOpOOOM.

KpenneHne ocHoBaHusl koprnyca MpOM3BOAMTCA BUHTaMU B 4-X TOYKax COrmacHo
puc. 4.1 (Mpyn CHATON KpPbILLKE MOHTaXHOro oTceka) unu Ha DIN-penky.

D

A
o)
\ 4

A\

oy

A

)
|
a
)
)
a

100

Puc. 4.1 — Cxema kpenneHus kopnyca TB7
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4.3 MopgkniovyeHne BHELLHUX Lenen
431 O6bwue mpeboeaHus

BHUAMAHUE! 3AMPEWAETCA MNPUMEHEHWE OATYMKOB, BbIXOO KOTOPbLIX
CBASAH INEKTPUYECKW C KOPMYCOM (3EMJIEN)!

OvameTp kabens, nponyckaeMoro yepes kabenbHble BBOAbI, BbiGUpaeTcs oT 4 ao
8 MM. CeyeHune NpOBOLOHWKOB, NOAKMHOYAEMbIX K pagbemam, AOSKHO 6biTe 0,12-0,5 Mm?,

Ecnu B paguyce go 10 metpoB oT TB7 1 NnepBMYHbIX 4ATYMKOB OTCYTCTBYIOT CUMOBbIE
NPOBOOHVKWN C MHAYKTUBHOW Harpyskomn 6onee 1 A (TpaHcdopmaTtopbl, CBapoyHble anna-
paTbl, ABUraTenu) n NpoYne NCTOYHWUKN ANEKTPOMArHUTHbLIX MOMEX, TO IMHUK CBA3K C AaT-
YMKaMu JOMycKaeTCs NPOoKnaablBaTbh HE3KPaHMPOBaHHBLIMU kKabenamu.

|_|pl/l Hann4ynn BblllenepeyncrnieHHbIX NCTOYHUKOB 3JTEKTPOMAarHUTHbIX nomMex JNMHUn
CBA3M C AaT4MKaMn pekoMeHAOyeTCA BbINONMHATL 3KpaHNPOBaHHbIMUN kabenamu nnbo npo-
KnaabiBaTb B MeTariM4eCcknx pr6ax nnn mMmetannopykaBax. I'IpM 3TOM AnA NpOoKnagku
CUrHanNbHbIX FIMHUA MOXHO NPUMEHUTb o6Lwwni kabene.

OkpaHbl kabenew OOMKHbI OblTb ANEKTPUYECKN CoeanHEHbI Mexay cobon (TonbKo B
OAHOM TOuYke) M obwmM npoBogom npubopa. Ona 3ToW Lenu UCNonb3oBaTh KOHTAKTbI
1B..4B pasbemoB X4 unu X5. [Ans tennobimcnutens TB7-04.1 JlaiT akpaHbl kabenen
noaknYaTh K KOHTakTam 1 unu 4 pasbemoB X4 nnn X5.

Mpumep noaknoyeHns npmBeaeH Ha puc. 4.2.

3anpeLlaeTca NpMcoeayHEHNE 3KPaHOB K MoObIM MOCTOPOHHMM LIEMSM, BKIOYas 3a3emrie-
HUs1 1 3aHyneHusi. CnegyeT NPMMeHsiTbL kabenu, MeroLLme U3oNALMIO NOBEePX 3KpaHa.

ooy —T" Pacxogomep 1 [ Jeoruens] TB7
— Brok 10| +2v || Fi+ [ +—1O| 1A | Bxt
nuTaHns HH
:@ 12v || F1- [ "«.' O| 1B | 06w X4
PR Pacxogomep 2 !
~220V A
— Briok J19] v || i+ [ © T ‘I O| 2a | 2| Xb
1]
T @ nuTaHNs v [ o .“;: Ol 28 | 06w
—oov—T" Pacxogomep 3 .
L Briok +—® +12v || F1+ | Il‘l O| 3A | Bx3
1
_: @I‘IMTaHMﬂ v || F- [ " 2 O| 3B | O6w
T 4A Bx4
O| 4B | 06w

HE NMOAKITIOYATD ! X

Puc. 4.2 lNprvmep noaknoyeHns UMNynbCHbIX NINHWIA CBA3U
MMnynbcHble JaTymKn NOOKHOYATCSA 2-X XKUIbHbIM kabernem anvHon o 500 m.

K nmnynscHomy Bxogy TB7 mMoryT noaknoyaTsCs YCTPOMCTBA C MUTAHWEM WX BbIXoda OT
TennoBbIMMCNUTENS (MACCMBHBIV TUM) UMM OT COBCTBEHHOTO MCTOYHUKA (AKTUBHBIV TUI).

3awmTHoe 3a3emneHne TB7 oT nopaxeHust aneKTpnu4eCckMM TOKOM He Tpe6yeT0ﬂ.
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4.3.2  ModknoveHue mepmonpeobpaszoeamersiell conpomuesieHusi

TC nopgkntodaeTcst 4-X XurnbHbIM kKabenem anuHon o 500 M Npu ycnoBmm, 4TO COMpo-
TUBNEHME KaXXaom xunbl kabens He npesbiwaeT 100 Om.

BapuaHTbl noaknoyeHus TC B 3aBMCMMOCTU OT MCMOJSTHEHMS NOKa3aHbl Ha puc.4.3.

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

- — — —
t° t°e
a) MopakntoyeHne TC no 4-NpoBOJHON cxeme 6) MNogkntoyeHue 2-x npoBoAHbIX TC

Pwuc. 4.3 - BapuaHTtbl nogkntodenns TC

[onyckaeTca nogkntodeHne oaHoro TC Ha HEeCKOMbKO KaHanoB 13MepeHus Temnepa-
TYpbl TENMOBLIMUCIIUTESS.

MNpumeuyanne Cxema nogknoyeHust Ha puc.4.3.6 oTHocuTcs Tonbko K TC ¢ HepasbeMm-
HbIM [BYXMPOBOAHLIM Kabenem.

|| BHUMAHMUE! HapawmBaHve Hepa3beMHOro ABYXNPOBOAHOIO kabensi He gonyckaetcs! ||

4.3.3 [ModknroyeHue ynbmpa3eyKoebix pacxodoMepos

Onsa nutanua YIIbTPA3SBYKOBbLIX PACXOOOMEPOB BE3 COBCTBEHHOIO UC-
TOYHUKA TMMTAHUA npepycmoTtpeH knemmHuk X10. Ha koHTakTbl 2...4 BbiBOOUTCSA
HanpspkeHue 3,6B. Cxema nogxnoyeHns Y3 pacxogoMepos npusegeHa 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, //

Puc. 4.4 Npumep nogknoyeHns Y3 cYeTUMKOB C NUTAaHUEM OT TEMNNOBbLIYUCIIUTENS

Mpumeyvanue [lpu nogknro4eHNN YNbTPa3BYKOBbIX pacXo4OMeEPOB K BblYUCITUTENIO C aB-
TOHOMHbIM NUTaHMEM UCMOJIb30BaTb 6aTape|o nutaHms Tuna D !
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4.3.4 lModknroyeHUe damy4yukoe OaesieHuUs
Oatumkn gasnenus (O0) nogknioyarTcs 2-X XunbHbIM kKabenem anuHor go 500 m.

Mopava nutanns Ha O B TB7 komnnektaumm CTaHOapT OpraHM3oBaHO Yepe3 KOH-
TakTbl rpynnbl A pazbemoB X6 n X7 (puc. 4.5). NMutaHue Ha rpynnbl [} MoXeT nogaBaTtbCs
oT 6rnoka MUTaHWsi TEMMOBLIMUCIUTENS NPU YCTAHOBMNEHHbIX mxamnepax JMP1 wn/vnu
JMP2 unu HenocpeACTBEHHO Ha KOHTaKTbl A Npu CHATLIX Axamnepax JMP1 n/vnm JIMP2.
[aHHoe pelueHue No3BonseT Ucnonb3oBaTb pasnuyHble BapuaHTbl nogknoveHus A, ot-
nryaroLLmMecs KonmM4ecTBOM NpUMeHsieMbIX 6110KOB NuTaHus (puc. 4.6).

JMP1 JMP2*

] -
LR o9
X6 +U1 +U2 X7
12341234A
12341234B
olejo(eje(ejoe
TELEi888
o
PWRISE & & & & & &
oo
1|2|3|4

Puc. 4.5 — OpraHusauus nuTaHust aT4NKOB AaBeHns

CHATE — . 40 —— e

[OKAMINEPBI f--sm-gzemimnnny  (mmoziocssemoszzocznn YCTaHOBUTb —m = ——m
! TB1 TB2 xl7 TB3 Axamnepsl TB‘E B2 T8I

[1a]2a]3a]4n] |[1A]2a]3A] 4A] X7
\1A|2A\3A|4A\ [1a]2a]3Aa]4a]
i : + |+ |+ + |+ I+ |+
[1B 25|3B|AB| @@@ @@@@
(2) (P3) (2) {1|2|3|4H1B|2B\3B|4B\ (18] 2838 4B ]

BapuaHT 1. MHaveuayansHoe nutaHve O

CHATE ——p oo —_ e

FbETT] VeI R P prommmnoens

: TB1 ; + TB2 : B3
|1A|2A\3A§4A| 1A|2A|3A|4A

Fadd

1B[28]|3B]4B

5] 448

[18|28[38]48B]

BapwuaHT 4. MNMoakntoveHue O K
BapwuaHT 3. MNMutanne O no rpynnam TB7-04.1M Naiit

Puc. 4.6 — BapuaHTbl NOAKMNIOYEHNA JAaTYMKOB AaBrieHus Kk TB7

MpumeyaHua 1. MNpy Hannumm BCTPOEHHOTO aganTtepa uHTepdenca RS485/Ethernet nu-
TaHWe JaT4YMKOB [aBIeHUs] BbIMOMHAETCS OT OTAENbHOro (oTaenbHbIX) BI.
2. Bnok nutanuna TB7 obecneunBaeT paboTy 0o 3-X AaTYMKOB AaBMNEHMSI.
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4.4 BBopg HaCTPOEYHbIX NapamMeTpoB

Mepen BBOAOM B 9KCNyaTaLuio HEOGXOAMMO NMPOU3BECTU HACTPOWKY TEMNMOBbLIYUCU-
Tens Ha KOHKPETHYIO KOHUIypaumio CUCTEMbI TENNOCHAGKEHMS.

HacTpoika TennoBbYnCnMTENS BbINOMHSAETCS NoMoLbio nporpaMmmbl «TB7 KoHdu-
rypatop». [1ofHy0 HaCTPONKY UM U3MEHEHNE HEKOTOPbIX NapamMeTpPoOB MOXHO BbIMOS-
HUTb BPYYHYIO Yepes CUCTEMY MEHIO B COOTBETCTBUM C M. 3.1.2.

BHUMAHME! 3HaueHusi HACTPOEYHbIX NapamMeTpOB PeKOMEHAYETCS CornacoBaTb C Ten-
nocHabxaroLLel opraHusauuen, npegsapuTenbHO ohopMmB B Buae Tabnuupl.

CdopmupoBaTth Tabnuuy € HACTPOEYHbIMU MapameTpamyM MOXHO B NporpaMme
«TB7 KoHdpurypaTop» 6e3 nogknioyeHus K Boluncnutento. [na aToro Heo6xoamnmo:

1. BBECTU B NporpaMmMe HeoGXoauMble HAacTpoeYHble NapaMeTpbl.

| 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 Aewnnrea 1A O 2-M2Ah -k edMih et -

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.C)

KonTpans O

| Ell |

©

2. CoxpaHuTb HacTponku B dhaiin Ans nocneayoLen 3anvicu B BbINUCIUTEND, @ Takke

cchopMMpoBaTb OTYET O HACTPOMKAX.

. TB7 Kondurypatep
daiin  EBu

Hactpoiiku nporpammer  Crpaska

(==

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

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

1
2

CrcTema
Cepewc

\ | [ 2 o ¢ | \

3. Pacneyvartatb OT4eT 0 HacTpoikax. OTYeT 0 HACTPOMKAxX MOXHO BIIOXWTb B MPOEKT-
Hyl0 JoKymeHTaumio. Mpumep oTyeTa o HacTporikax (HactpoeyHas B[l) npuBeneH B npu-
noxexun [.

lMocne BBOAa HACTPOEYHbLIX MapamMeTpoB PEKOMEHAYETCH BbIMNONMHWUTL Ornepauuio
CBPOC APXUBA (cm. n. 3.2).
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4.5 Anpobauusa yHKLUMOHUPOBaHUA

Mocne moHTaxa u BBoAa 6asbl AaHHbIX HAAOo yoeanTbCst B HOPMarbHOM (yHKLMOHM-
poBaHuu y3na yyeta. [ins aToro cnegyet nocneaoBaTenbHO BbIBECTU HA MHAWMKATOP 3Ha-
YeHns TemnepaTyp M 06beMHbIX pacxofoB. [1pn COMHEHUAX B peanbHOCTU MX 3HAYeHUN
nocnefoBaTenibHO MPOBEPSAIOT: MOHTaX Lienel, HacTpoeyHble napameTpbl Ha COOTBeT-
CTBMWe NnacnopTy AaTYMKOB 1 4aTYMKOB HA COOTBETCTBME X nacnopTy. MNpv Hanmuum KogoB
HC, cnegyeT yCcTpaHUTb BbI3BaBLUYIO UX NPUYUHY, PYKOBOACTBYSCH NYHKTOM 5.2.

5 O6cnyxuBaHue Npu 3aKcnnyartayum

51 Mopsapok akcnnyatauun

B npouecce akcnnyatauuu B3anmogencTeue nonb3osartens ¢ TB7 B OCHOBHOM CBO-
OUTCH K CUATBIBAHUIO TEKYLLIMX Y aPXUBHBIX NMOKA3aHWUN U BHELLHEMY OCMOTPY.

Mpu HeobxogMMOCTM Takke NPOU3BOAST:
CMEHY CXEMbI M3MEPEHWI (HAaNpUMep, 3UMHEN Ha NETHIO 1 HAaobopOT) — NpK Hanw-
Ymm ogHon 6a3bl AaHHbIX B1 nnu cmeHy 6a3 aaHHbIX — npy paboTe ¢ AByms B[.
NoAKMYeHe mogema, KomnbtoTepa (B TOM YMCe U3MEHEHME 3HAYEHUIA CKOPO-
CcTn obMeHa) — 6e3 CHATUSA NNOMObI.

C ycraHosneHHon TPOH.407290.007 MI1 nepnoAnyHOCTLIO OAMH pa3 B 4 rofa npo-
BOAAT NOBEPKY.

Mpy CHATWM € aKcnnyaTaunmn Ha NoBepkKy HeobXxoaMMO 3admKCMpoBaTb apXMBHbIE MO-
Ka3aHusi, NOCKONbKy B pesynbTaTe noBepku oHu ByayT ctepTol U3 namsatn TB7.

OtnpaBka TB7 Ha noBepky fonyckaeTcsi 6€3 MOHTaXHOro oTceka (HUXHel YacTu Bbl-
uncnuTens).

5.2 YcTpaHeHue HewTaTHbIX CUTyauumn

TB7 vmeeT cuctemy anarHoCTukn. [inarHoCTuke noaseprarTcs:
napamMmeTpbl CUCTEM TennocHabxeHusa TB1...TB3;
annapaTHasi YacTb TEMNNOBLIYUCIIUTENS;
Hanuune HanpsHKeHUs BO BHELLHEW anekTpoceTn, nuTarowen BC.

Onsa yctpaHeHuns HC B cuctemax TB1...TB3 npoBogat meponpustis No npoBepke u
yCTpaHeHWo BO3MOXHbIX NpUYMH. B nepByto ovepeab cnepgyet npoBepuTb:
HapexHoCTb KOHTaKTOB Ha CTOPOHE gatyunka n TB7;
OO6pbIB, KOPOTKOE 3aMbIKaHNE UMM 3aMblKaHWe Ha 3eMI0 NIMHUK CBA3MK;
CooTBeTCTBME NOMAPHOCTM CUrHana.

B cny4vyae nogdasrieHna annapaTtHbIX HeucnpaBHOCTEN |'|p|/|60p cnepyet oTnpaBuUTb Ha
3aBOA-U3roTOBUTENb U B CEPBUCHBIN LIEHTP.

AnnapaTtHble HeucnpaBHocTM (All) oTobpaxalTcs Ha WHAMKATOpe B MEHI0
«CEPBUC—ANN.HENCNpaBHOCTU».

[MepeyeHb annapaTHbIX HENMCNPABHOCTEN:

— AUMN1, AUN2 — HencnpaBHocTb AL,

— EEPROM, EEPROMwW — HencnpaBHOCTb NaMsATy;

— MuT. AaTYNKOB — HU3KOE HaMpPSKEHME Ha KOHTaKTax 2...4 KrneMMHuka X10%;
— RTC — HencnpaBHOCTb YacoOBOro KBapLa;

— CLK — HeuncnpaBHOCTb BbICOKOYACTOTHOrO KBapua.

* KnemmHuk X10 ncnonesyetca TOJIbKO ansa nutanuns Y3 gatumnkoB pacxoga (cMm. .
MoaknioyeHe ynbTPa3BYKOBbIX PacXo4oMepoB). B ocTanbHbIX criydasix KneMMHUK
[OIKeH ocTaBaTbCsA CBOOOAHbLIM.
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PekomeHgauum no yctpaHenuio HC npvBeaeHsl B Tabnuue 12.

Tabnuua 12
HC Cnocob ycTpaHeHus
MposepuTs:
— CooTtBeTcTBME AaHHbIX nacnopTta TC 1 3Ha4YeHUs1 HaCTPOMKM.
Temnepatypa | — LlenoctHocTs yyBcTBUTENBLHOMO 3nemenTa. ConpoTtueneqne TC
BHe AvanasoHa u3-|Npu Temnepatype 6nmskon 20 °C gomkHo 6biTh B Npegenax 107—
MepeHuin 109 Om gna 1000 u Pt100 n 535-545 Om ansa 5000 u Pt500.

— [paBunbHoCTb nogknodeHns TC K TennoBbIMUCIIUTENIO
(puc. 4.3), obpallas BHMMaHWe Ha HoMepa KoHTakToB B TC u TB7.

Jaenenve BHe| [poBepuTh:
avanasoHa wmame-| — PYHKLUMOHMPOBaHWE Groka NUTaHUs AaTuvka AaBreHus.

peHUN — Hanunuyune BbIXOQHOMO TOKa OT AaTyuka.

O6BbEM BHe| [poBepnThb:
ovanasora  ycra-| — OBOCHOBAHHOCTb 3HaUEHMIl YCTaBOK 1 MPaBUNLHOCTL B

BOK — Hanunuune curHana ot BC.

OTCYTCTBYOT | Mpogeputh Hannume koaos HC no ykasaHHbIM napameTpam. Mpy

nokasaHns V, M M|, a0u4um komoB yeTpaHUTL NPUUMHBI X BOSHUKHOBEHNS
Q B apxuBe

Heb MpoBepuTsb:
evanaHc — [eiiCTBUTENbHO MU HET MOAMUTKM CUCTEMbI TEMMNOCHABKEHNS!, a
MacC BHE ANANA-| nng 3akpbITOI CUCTEMBI — HECAHKLIMOHMPOBAHHOTO BoflOpa3bopa.
30Ha ycTasku — OBOCHOBAHHOCTb 3HaYeHWs ycTaBku dMmax.
Tennosas MpoBepUTb, YTO HET MOANNTKMA CUCTEMBI TENMOCHABKEHNS 1 Temne-

SHEPTUA — OTPULA-|harypa Bofbl B 06PaTHOM TPYGONPOBOAE HUXKE, YEM B MOAAIOLLEM.
TenbHa

[NpoBepuThb:
— KoppeKTHOCTb HacTpoWiku cnocoba KOHTPOMst MUTaHUSE pacxono-

MepepbiBbl  B|MEPOB.

anekTponuTaHu | — MOAKMIOYEHO N KOHTPOMbHOE HanpshkeHne ¢ Brioka NUTaHNA
BC (kog HC B ap-|pacxopomepa.
xuse «!») Cnocob KOHTpOnsi ceTeBoro NUTaHUsA Pacxo4oMepoB

«KoHTp.BC= MHanB.PC» npumenats TONIbKO gns pacxogomepos
Mutepdnoy PC, nmeromx pexmnm Bbixoga « MHBEPCHbBINY.

6 TpaHcnopTUpoBaHUe U XpaHeHue

TpaHcnopTupoBaHve TB7 cneayeT npousBoAMTb TOMBKO B YMaKOBKE aBTOMOOWUIIb-
HbIM, )KENEe3HOA0POXHbIM, aBUALIMOHHBIM, PEYHbLIM M MOPCKUM TpaHCNopTOM ¢ obecneve-
HUEM 3aWwmTbl OT AOXAA U cHera. MNpu TpaHCNopTUPOBaHUKN OOIMKHBI cOBnoaaTbCs: TeEM-
nepaTypa okpyxatowero Bozgyxa ot MmHyc 10 go 50 °C; oTHocuTenbHas BNaXHOCTb 40
95 % 6e3 koHaeHcaumm Bnaru.

TB7 6e3 ynakoBKy JONycKaeT XpaHeHME B 3aKpbITbIX OTanMBaeMbIX XpaHUnuLax npu
Temnepatype ot 10 go 30 °C u oTHocUTENbHON BriaxxHOCTM A0 95 %. KoHaeHcaums Bnarm
He gonyckaeTcsi.

XpaHeHue crielyeT BbIMONHATL Ha cTennaxax. CknaguposaHve TB7 apyr Ha gpyra
He ponyckaeTcs. PaccTtosiHne OO OTOMUTENbHbLIX YCTPOMCTB AOIMKHO ObiTb HE MeHee
0,5 M. Bo3gyx He gormkeH cofepkaTb Mbin, NapoB KUCIOT U LLENoYM, a Takke rasos, Bbl-
3bIBalOLLMX KOppo3umto. [py xpaHeHn He TpebyeTca KoHcepBaLun 1 o0bcnyXMBaHus.
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MpunoxeHune A — Cucrtema AMarHOCTUKMU

OuarHoctupyemble cutyauum B cuctemax TB1...TB3

TB7 oTobpaxaeT Ha uHAMKaTope 1 coxpaHsieT B apxuse kog HC uamepsiemon Benu-
4nHbl. B Tabnnue A1 n A2 npmBegeHbl COOTBETCTBUE NPUYMH BO3HUKHOBEHUS 1 kogos HC.

Tabnvua Al — PacnosHaBaHne HC no ee Kofy B TEKYLLMX NOKa3aHUAX

BenunuuHa [NpnynHa NMoka3aHus Kog
t<0°C ——= <
TemnepaTtypa t1+t3 u tx 1> +180°C —— S
TemnepaTypa tHB t<-50"C — =
t>+130°C ——= >
IBx < 3,2 MA ——— <
LNaeneHue P1 - P3 1Bx > 24 VA —— 3
Pacxon Gol — Go3 F > 2y npu «Tun BC» = MexaHuu. CootBeTtcTBytoLee 2y >
Pacxoag Gol — Go3 He nogknoyeH KOHTPOsb CeTu DakTuyeckoe 3HavYeHne !
Pacxog Gol — Go3 OTcyTCcTBUE TENIOHOCUTENS! dakTnyeckoe 3HayYeHne ]
Pacxop Go2 PeBepc DakTuyeckoe 3HavYeHne R
Tabnuua A2 — PacnosHaBaHne HC no ee kogy B HacOBbIX apXUBHbIX NOKa3aHUSAX
BenuuuHa MpuyuHa HacTpowku NMoka3aHus Kon
Temnepatypa t1, t2 t<0 o CueT OTMeH. ———
nt3 nnm ge CuyeT c nopac. tpor
Temnepartypa tx t >180°C — txgor <
T t<-50 unu
emnepartypa tHB an t >130°C - -——= -
[Haenexve IBx < 3,2 MA _ Pnor
P1-P3 wnm IBx > 24 mA
Bes noacr, VepakT
VebakT > Vmax CYeT OTMEHEH -
C nopgcr., Vaor
C nofcT. u koHTp.U
> Bes noacr,
0 < Vipaxkr < Vmin g CuyeT oTMeHeH Vepakr -
O6bem 3 C nopct Vmin
V1,ViunVv3 Vpakr = 0 x C nofCT. M KoHTp.U 0
OTcyTcTBUE KoHTp.V # C noacT. n
CeTeBOro NUTaHus KOHTP.U T |
Wnu oTcyTcTBUE KoHTp.V = C noact. u v ’
cBAsv no T/IM KOHTP.U Aor
KOHTPT%I;I%EIWTOM KOI.'I".ITP' Kontp.MT=Aa ®dakKTny. 3Ha4yeHne | o
Obbem V2 PeBepcHbIi noToK Kowtp. Koup.R#Het ®dakTuy. 3HayeHme | R
R KoHTp.R#C nopcrT.
= Bes nogct.1 m
Macca dM npu dM dM <-HB 3 C noacr.1 ®
= M1-M2 dM< —HB nnu £ Bes noact.2 n akTu4. sHadeHne | #
dM > HB S C nopcT.2
a bes nopcrT. ®DaKTUY. 3Ha4YeHne
Tennosasn Q12<0 o C nopcr. 0 <
3Heprua Q12* o
X CyeT oTMEHEH ———

* KOoHTponb nNpoBoanTCS ANsi Kaxaoro criaraemoro dhopmynsl Q12 1 npuceanBaeTcs

cnaraemomy 0 (Hysb) B Criyyae ero oTpuLaTesibHOro 3Ha4YeHusl.
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MpunoxeHne B — MNoaknwyeHne BHEWHUX YCTPOUCTB

TB7 NHTepdeic RS232

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

1 NoakntoveHne TB7 kK kKomnbroTEepy No nHtepdency RS232C
Pozetka DBOF Posetka DB9F

01 o) RS232C

02
X

RS232C

2 MNoaknioveHne TB7 kK Mmogemy no uHtepdency RS232
PoseTtka DB9F Bunka DBOM

o1
of RS232C

Mpumeyanna 1. [ina HopMarbHoW paboTbl MHTEpderica RS232 HanpspkeHWe Mexay KOH-
Taktamm RTS n GND gorkHo 6biTb B npegenax +5,5...12B.
2. MakcmmanbHas ckopocTb 0bmeHa o nHTepdericy RS232 9600 k6uT/c.

B cnyyae nogkntoyeHnst KomnbloTepa no nHtepdercy RS232 no anuHHon nuHmum (6o-
nee 10 M) pekoMeHAYeTCA MPUMEHSATb 3aLUUTY OT UMMYNbCHBIX NEPEHaNPSKEHUN 1 NOMeX
(rpo3o3awunTy) ¢ NoACOEANHEHNEM K NMHUM 3aLLUTHOTO 3a3eMIEHUS.
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NMpunoxeHune ' — YteHne apxmBoB Ha SD-kapTy

MpumeyvaHue [py aBTOHOMHOM NUTaHWMK BblUMCTUTENst OT 6atapeun AA paboTa SD-
KapTbl HE NOAAEPXKUBAETCS.

[Mpu yctaHoBKe SD-kapTbl B BbIYUCNUTENb CHUTHLIBAIOTCA BCE BUAbI apXMBOB W
HaCTPOWKM BbIYMCIIUTENS. YCTaHOBKM Anana3oHa AaT apXvBOB He TpebyeTcs.

MonHoe BpeMs cunTbiBaHUS apxuBoB He 6ornee 30 c.

[Mpu 3anucuK cosgaeTtcs nanka ¢ HasBaHWEM AaThl CYHUTbIBAHUA NO YacaM BblYMUC-
nutens. IMNopT AaHHbIX € kapTbl B 6a3y AaHHbIX MO «ApxvMBaTOp» BhINOMHAETCH B MEHIO
«AenctBna-mnopt AaHHbIX-TB7 U3 HakonuTens...».

UTteHne apxuBoB Ha SD-kapTy BbIMOMHAETCS B CneayoLLen nocneaoBaTenbHOCTU:
O6Hapy>xeHa SD kapTa

1. YcTtaHoBuUTb SD-kapTy B Bbl4UCIINTEND. Ha nHgukatope no-
. - BBoa: ckauaTtb pain
ABUTCS cooOLLeHme: C MeHio: ormena

O6Hapy>xeHa SD kapTa

2. Haxatb knasuwly «Beog». - Beoa: ckauaTh daiin
- MeHl0: OTM€EeHa

3. Mocne oKoHYaHMSA CHMTLIBAHWS aPX1BOB BLIBOAUTCS COODLLE- S:f;‘;';';:::',eyﬂ’::g:o

Hue: N3Bnekurte SD KapTy

4. HaxxaTb knaesuwy «MeH» 1 BbIHYyTb SD-KkapTy.
OnarHoctuyeckme coobLeHns

O6Hapy>xeHa SD kapTa O6Hapy>xeHa SD kapTa Hepab6oTarwowasa nnmn
MHoOronoTpe6nsaowan
CkaumBaHue 3anpeweHo CkauuBaHue 3anpeweHo SD kapTa
HeTt BHew.nuTt.+6ar.AA Huskoe Hanp. 6aT. Ha)xm. MeHl0 Ana Bbixoaa
nO,ElKJ'I}O‘-WITb BHellHee nuTaHune EcTb Npu3Hak paspaga Bonbuoe n0Tpe6neHme.
BbluMCnMTENs 6aTapeeu (LB) n HeT BHelwHero Vcnonb3oBatb SD-kapTy knacca

nuTaHnA CKopocCTn 4
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Mpunoxenune A — Npumep HacTpoeyHou B[
OTYET O HACTPOWKAX TEMMOBLIYACIUTENA TB7

Mopenb TB7-05M 3aBopckoin Homep 18001234
AnnapaTtHas Bepcust AB 5.0 lporpammHas Bepcus MB 2.0
KoHTponbHasi cymma nporpamMmmHoOro obecneveHus KCMNO=8DC2
KoHTponbHasi cymma HacTpoek KCH=0443
KoHTponbHas cymma kanvbpoBok KCK=FFFF
Obuwue
CeTeBoW agpec: 1
WUpeHTudmkauuna |Kog opraHmsaumu: 0
[orosop: 0
Yac otyeTta: 23
[aTa otyeTa: 25
CuctemHble [Cuctema eguHuu: MKC
Tepmonpeobp.: 10001
Mepexop 3vuMHee/neTHeE BPEMSI: Het
Oon.umn.Bxoa |HasHayeHwue: Het
YnpaBnenue Bl |/cnonb3oBanue BO2: Het

Hactponkn 61

MapameTp: Tennosow BBoAa 1 TennoBow BBOA 2 TennoBow BBOA 3
ClW: 4 6 6
KT3: 1 0 0
PPT: 1 0 0
KoHTp.t: C nopgcr. CyeT OTM. CyeT oTM.
KoHTp.dt: bes noacrt. be3 noacrT. bes noacrt.
dt min (°C): 2
Mcn.tx He ncn. -
txg (°C):
Pxg (krc/lcm2): |- ==
KoHTp.Q: Het C nopcr. C noacr.
KoHTp.dM: Het Het Het
dM max (%): - -
Mcn.thB: He ncn. He ncn. He ncn.
KoHTp.R: bes noacr. Het Het
Mcn.QTe Ectb Ectb Ectb

Tpy6a 1 Tpy6a2 | Tpy6a3 | Tpy6a1 | Tpyba2 | Tpy6a1 [ Tpyba 2
Tun BC OnektpoH. |OnektpoH. | OnekTpoH. |OnekTpoH.  [3nekTpoH. | 3nekTpoH. | OnekTpoH.
Bec umn.(n) 10 10 10 10 10 10 10
KoHTtp.BC Het Het Het Het Het Het Het
KoHTtp.V Het Het Het Het Het Het Het
Vmax (mM3) 100 100 100 100 100 100 100
Vmin (M3) 10 10 10 10 10 10 10
Vpoor (M3) 20 20 20 20 20 20 20
toor(°C) 90 60 90 60 90 60
Ppor(krc/cm2) 16,11832 6,11832 6,11832 [6,11832 6,11832 [6,11832 16,11832
HOatuuk P EcTtb,He ucn.|Ectb,He ucn. |Het Het Het Het Het
PB(krc/cm2) 16,3155 16,3155 - -
Pn(m) 0 0
KoHT.MT [a Het Het Het Het Het Het
Bxoa.MNT 1
Bxog R 2
HacTponku OUCKpETHbIX BXOAOB
Bxog 1 Bxopg 2 Bxog 3 Bxog 4

YpoBeHb HP HP HP HP
T noaTs. 1 1 1 1
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MpunoxeHue E — ApganTtep Ethernet ana TB7
ncnonHeHnmna M
HasHa4yeHue

Apantep Ethernet (agantep) npegHasHaveH Ans NOAKMOYEHUA TENNOBbIYUCTIUTENEN
k cetn Ethernet. Agantep BbINONHAT NpeobpasoBaHMe pasnnyHbIX NPOTOKONOB, Nepeaa-
BaeMbIX NoOBepx cTraHgapTHoro npotokona TCP/IP, n peanuayeT pexnmbl TCP cepsep u
TCP knueHT.

B 3aBrcmMmocCTyM OT pexmma 1 Homepa mcnonb3dyemoro TCP nopTa BeInonHALTCA chne-
ayrowme npeobpasoBaHus:

Pexum TCP cepsep:

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

B pexunme cepBepa fonyckaeTcs TONbKO 04HO coeauHenne ¢ npubopom. CoeamHeHne
C KNMMeHTOM nogaepxmeaeTcd A0 TeX Nnop, Noka naet guanor ¢ I'Ipl/|60pOM. Ecnu knueHT
He obLuiaeTcsi ¢ npubopoM 15 MUHYT, TO coeanHEHME NPUHYANTENBHO 3aKpbiBaeTCs C Lie-
Nblo NPefoTBpaLLEHUs 3aBUCaHNS COKeTa.

Pexum TCP KNUeHT:

MopT meHee 5000 - npeobpazosaHe MODBUS TCP B MODBUS RTU;
MopT Gonblue unu paeseH 5000 - 6e3 npeobpasoBaHus.

Mopspok yctaHOBKK aganTepa
Mopsgok ycTaHOBKM aganTepa B KOpNyc TENMOBbIMUCIIMTENS NOka3aH Ha puc. E.1.

KOMMYHHMK3UNOHHBIA Wned v

1. BbiHyTb 3arnyLiky pasbema RJ45.

2. YctaHoBUTb NNaTy agantepa n 3adumken-
poBaTb 4-Ms BUHTaMW.

3. Moaknio4nTb KOMMYHUKALMOHHBIN
winend.

Pwuc. E.1 MNopsagok ycTaHoBkM agantepa

[ns HacTpolikn paboymnx IP-napameTpoB npegycmoTpeH HTTP cepeep. Komnbtotep n
agantep AOMmkHbl HaxoauTbea B opgHon nogcetw (IP agpec komnbioTepa 192.168.1.x).
MpocmoTp napameTpoB Ha HTML cTpaHuue gocTyneH Bceraa.

MepeBon aganTepa B PeXMM HACTPOWKM MPOUCXOAMT Mpu nodadye Ha BblYMCIUTESNb
BHeLLHEero nuTaHus Npu oTknoYeHHoM Ethernet kabene.

Mpw BKNtOYEHNM NMUTaHKA ¢ nepekntodatenem B coctosiHum OFF n OTKNKOYEHHBIM
ceTeBbIM Kabenem, aganTep 3anyckaetcsi ¢ IP napameTpamu no ymonyaHuio:

CeTeBoWi agpec 192.168.1.1;

Macka nogcetn 255.255.255.0;

Pexunm cepsep;

DHCP oTkntoyeHo.

Mpu BkntoveHnn nutanms ¢ OTKIIOYEHHBLIM kabenem Ethernet u nepekntoyatenem B
coctosiHum ON, afanTep 3anyckaeTcs ¢ napaMmeTpamm U3 3HEPrOHE3aBNCUMOW NaMSITU.



Tennosbluncnutens TB7 ncnonHexdna M PykoBogcTBo no akcnnyataumm c. 52

HacTtpowka TB7
1. AnuHHbIM HaxkaTuem kHonkn MEHIKO (He meHee 8 ¢) obecneunTb 4OCTYN K CEPBUC-
HOMY YPOBHIO MEHIO.
1. Boitt B meHio «tHACTPOMUKN-CUCTEMHbIE-UOEHTUDUKALINA» 1 ycTaHOBUTL
TpebyeMbIi ceTeBOW agpec BbIYUCTIUTENS.
1. Bowitn B meHtio « CEPBUC-KOMMYHUKALIMN-Com2» 1 3agaTb napameTpsbl:
— CkopocTtb — 115200;
— MNpoTtokon o6meHa — Modbus RTU.

MNpumeyaHne V3meHeHe NepeyncneHHbIX HacTPOeK BO3MOXHO 6e3 HaxaTtus Ha KHOMKY
«Jdoctyn».

Mopspok HacTponku IP-agpeca

1. YcraHoButb o6a DIP nepeknioyatens Ha agantepe B nonoxeHune OFF (cooTeeT-
cTByeT undpam 1 1 2).

2. MNopgaTb Ha TB7 BHeLLHee NuTaHne.
3. Cnycta 10 ¢ nogkntounTb Ethernet kabenb B pasbem RJ-45

4. 3anyctuTb Bpaysep u cBsi3aTbCa ¢ agantepom no agpecy 192.168.1.1, goxgaTecs
nosisreHns WEB cTpaHuubl.

5. MNepentun Ha 3aknagky «CeTeBble HACTPONKN» U BBECTU Tpebyemble napameTpbl:
1) — IP-agpec agantepa n macky nogcetn 255.255.255.0;

2) — DHCP oTknto4eHo;

3) — Pexxum TCP cepsep;

4) HaxaTb KHOMKY «3anuncb.
/ﬁ 192.168.1.1 x\\ \

NamsTka

Cetesbie HacTpoiikn

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

NBNS Name:
MAC Address:

DHCP:

Source: Default settmgs

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

5. YcraHoBuTb 06a DIP nepekntoyatens Ha agantepe B nonoxexHne ON.

MpumeyaHmne 3anucb HOBbIX NAPaMETPOB AOCTYMHA B TeveHne 30 MUHYT nocre paspe-
LUEHUS! UIBMEHEHMSI CETEBbIX HACTPOEK.
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NMpunoxeHune X — Apantep RS485 ana TB7
mcnonHeHua M

Apantep RS485 (agantep) 3anuTbiBaeTcsa OT TennosbluucnuTens TB7 ¢ BHeWHUM
6110KOM NUTaHUA.

Bbixogbl agantepa umeet ranbBaHN4YeCKYylO Pa3BA3KY OT BblHYUCIINTENA.
TexHnyeckne xapakTepuCcTuKn agantepa:

» CkopocTb obmeHa 1200 ... 115200 6ut/c;
» Konn4yectBo OUT AaHHbIX 8;

« KonuuectBo cTapToBbIX 6UT 1;

* Konn4yecTtBo CTOMOBLIX OUT 1;

* KoHTponb 4yeTHOCTH HeT;

e YnpaBreHue nNoTokoM HeT.

Hactponkn agantepa RS485 He TpebyeTcs.
Mopsaok ycTaHOBKM aganTepa B KOPMyC TEMMOBLIYMCNNTENSA NokasaH Ha puc. XK.1.

KOMMYHUKELMOHHBI Wwneiid “r

1. BblHyTb 3arnyLuky pasbema RJ45.

= ) =

2. YcTaHOBUTL Nnaty agantepa v 3adoukcu-
poBatb 4-Ms1 BUHTaMU.

3. Moaknio4nTb KOMMYHUKALMOHHBIN
wnend.
Puc. >K.1 Mopsagok ycTaHoOBKM aganTtepa

MopknoyeHne BHELHNX YCTPONCTB No uHTepdericy RS485 ocyuiecTBnsieTca yepes
pasbeMm RJI45. LlokoneBka BbIXO4OB nokasaHa Ha puc. XK2.

Puc. 2K.2 LiokoneBka BbIxogoB pasbema RJ45
HacTtpouka TB7

1.1. AnvHHBIM HaxaTtmuem kHonkn MEHHKO (He meHee 8 c¢) obecneunTb A4OCTyn K cep-
BMICHOMY YPOBHIO MEHHO.

1.2. Bouti B MeHio «<HACTPOUKUN-CUCTEMHbIE-UOEHTUDUKALIUA» 1 yCcTaHo-
BUTb TpebyeMmblln CeTeBOW afpec BblYMCMTENS.

BHUMAHUE! BCE BbIYUCITUTENN, BXOOALUME B COCTAB CETU LOOJIXHbI
MMETb YHUKANbHbIE CETEBbIE AJPECA.

1.3. Bontun B MeHio «CEPBUC-KOMMYHUKALUN-Com?2» n 3agaTtb napameTpbl:
— CKopocCTb;
— MNpoTtokon obmeHa.

MpumeyvaHue Vi3ameHeHWe NepeyncrieHHbIX HAaCTPOeK TennoBbiuncuTens TB7 BO3MOXHO
6e3 HaxaTns Ha KHomKy «[JocTyn».
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MpunoxeHne N — 3ameHa 6atapeun B TB7

Tennosbluncnutens TB7 npegycmatpuBaeT ycTaHOBKY nutueBoin 6atapen 3,6B Tpex
TunopasmepoB: AA, C unu D. KpenneHne BbibpaHHOro Tunopasmepa 6arapen obecneym-
BaeTCsi COOTBETCTBYIOLLMM MECTOM YCTAHOBKW dhmnkcaTopa batapew.

YcraHaBnmBaemasi 6atapes gomkHa MmeTb pasbem EHR2 2,5 mm.

Pazbem ans
noaknloYeHus ®ukcaTop
6aTapemu baTtapes 6aTapewu

Puc.N.1 — KpenneHne 6atapeu

MpumevaHne 3ameHa 6atapen HE NPUBOONT k oGHyneHmo apxmeoB, copocy
HacTPOEK 1 4acoB.

Mopsanok 3ameHbl 6aTapeu:
1. CHsTb chukcaTop U yaanuTtb ctapyto 6atapeto.
2. YcraHoBUTh HOBYIO GaTapeto, cobniofasi NonsipHOCTb, U 3apUKCMPOBaTh.

3. Pa3peL|J|/|Tb O0CTyn K HacTpOe4HbIM napamMeTpaM, KpaTKOBPpEeMEHHO HaXXaB Ha
KHOMKY ,D,OCTyl'I. B npaBoOM BEPXHEM Yyrny MHOMKaATopa NoABUTCA MVIrarOLLWIVI CMBOI «,D,».

4. BuibpaTh MeHIo «CepBuC» 1 HaxaTb kHonky Beoga.

5. Knasuwamn @ v @) sbiGpats noapasgen «Tun 6atapen» U HaxaTh KHOMKY
«BBog».

6. Knasuwamu @ unn @) ebibpaTs TN yCTAHOBNEHHONM GaTapen 1 HaxaTb KHOMKY
BBoga.

7. NMoateepaunTb hakT NnepeycTaHoBKM pecypca 6aTapen, Haxas kHonky Beoga,.
JlocTyn K n3MeHeHWNo HacTpoek paspelueH

TPOUKW [Awtue.BAO: BAL Beop
Tun 6aTtapeun: C
Hanp.nutauuna:3, B g
Moeepka: Bbikn
\ > pp ® euo
? ©6aTapew
@ Bynet nepeycraHoBneH

pecypc 6aTtapeu

-BBoa - npoaonxute
@ Bsog - MeHto - oTMeHa

Pwuc.N.2 — Mopsagok ycTtaHoBku/BbiGOpa Tvna 6atapeun
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Jinct nameHeHunn
Pepakuus CogaepxaHue nsmeHeHumn Bcero HaTta
[OKYMEHTa CTpaHuL
BeeneH nuct nameHexun, nobaeneHo Mpuno-
1.06 xeHue U — 3ameHa 6atapeu B TB7 ncnonHe- 55 23.11.2020
Hus M
107 YTO4HEeHo 3HavyeHue napameTpa dMmax, name- 55 05.12.2023

HeHbl CXeMbl nogknoyenuns 01,
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