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MNepeyeHb NPUHATBLIX COKpaLLeHUiA

h —
hx -
R -
AB -
Al -
AUn -
BA -
BN -
BC -
BY -
rBC -
ns -
XKU -
HC -
nB -
nan -
nK -
no -
nT -
P3 -
(o7} -
B -
TIM -
Tp -
TC -
OPT -
XBC -

OTaenbHble

3HTanbnus (yaensHoe TennocoaepxaHune) soabl
3HTanbMNMsi XONOOHOW BOAbI HA UCTOYHUKE
peBepc

annapaTHasi BEpcus TENJOBbIYUCNTENS
annapaTHasi HeMCNpaBHOCTb BbIYUCIMTENS
aHanoro-undpoBor NnpeobpasoBartenb
HacTpoeyHas 6a3a JaHHbIX

Onok ceTeBoro NUTaHus

BOOOCHETYMK (pacxogomep)

BHELLHee YCTPOWCTBO

ropsiuee BofoCHabxeHue

OUCKPETHbIV BXO4
XUAOKOKPUCTANNMYeCcKUin MHAMKaTop
HeluTaTHas cuTyauus

nporpamMmmMHasl Bepcusi TENMOoBbIYUCTIUTENS
npeobpa3soBarens AaBneHust
nepcoHarbHbIN KOMMNbIOTEP

nporpammHoe obecneyeHune

nyctasa Tpyba

PYyKOBOACTBO MO 3KCnnyaTaumm

cxema nsmepeHui

TEennoBon BBO/,

TenemeTpus

TpybonpoBop,

TepmonpeobpasoBaTtenb CONPOTUBNEHUS
dopmyna pacyeTta Tenna

XornogHoe BogocHabxeHue

N3MEHEeHUA, CBA3aHHble C COBEepLUEHCTBOBAHUEM TeNnnoBblHUCTIUTENA U

He BIundarLwne Ha MeTposiormyeckme XxapaktepucTtukm an6opa, MoryT ObITb He OoTpaxe-
Hbl B HAcToALWEeM pyKoBOACTBE MO 3KcnyaTaunn.
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HacTtosiliee pykoBOACTBO NpedHa3HayeHO AN CneumanucToB, OCYLLECTBASIOLLMX
NPOEKTNPOBaHNE, MOHTaX, 0BCNyXunBaHue, CYUTbIBaHWE NOKasaHWn, KOHTPOrb paboTbl n
nosepky Tennosbluncnutensa TB7 ucnonHenunsa M (B gansHenwem — TB7).

1 OnucaHue u pabota

1.1 HasHauyeHue

TB7 npegHasHaveH Ans U3MepeHnii u permcTpaummn napameTpoB NOTOKa TEMNOHOCK-
Tensa (ropsyen M XONnoAHOW BOAbI) U KONMMYECTBa TEMMOBOW 3HEPTUM B 3aKPLITOW M/vnn
OTKPbITOW BOASAHBLIX CUCTEMaX TENNocHabxXeHus.

TennoBbluMCINTENN 3aperncTpmMpoBaHbl B ['ocyaapcTBEHHOM peecTpe CpeacTB W3-
mepeHuii (Ne 67815-17), cootBeTcTBYtOT TpeboBaHusim MpaBun KOMMeEpPYECKOro yyeTa
TEeNnnoBON 3Hepruu, TennoHocuTens (noctaHosnexue lMpasutensctea P Ne 1034 ot 18
Hos6psa 2013 r.), MeToaMKM OCYLLIECTBMNEHNS KOMMEPYECKOro y4eTa TEennoBon aHepruu,
TennoHocuTens (npvka3d MuHUCTEpCTBa CTPOUTENBCTBA W KUMWLLHO-KOMMYHarbHOTO
xosanctea N 99/np ot 17 mapta 2014 r.), FOCT P 51649, TOCT P EH 1434-1, TexHu4e-
CKOro pernameHTa TamoxeHHoro cotosa TP TC 020/2011.

CyliecTByloLime Moaeny BbIYMCIIUTENS, OTIMYAOTCSA YMCIOM MOAKMYaeMblx Aat-
4nkoB. PyHKLMOHaNbHbIE BO3MOXHOCTU Moaenen TB7 npueeaeHsl B Tabnuvue 1.

Tabnuua 1

KonuyecTtBo noagKnKyaemMbixX 4aTYNKOB
Moaens TB1 TB2 TB3 g:g'ﬂ ﬂc}”' g‘;‘(g‘; KaSpDTa
BC|TC|na|BCc|Tc|nalec|Tc|na
TB7-0IM | 3 | 3 | - | 1| - | -|-|-] -] 1 1 4 | ectb
TB7-04.1M| 3 | 3|3 | 1| - | -|-|-]-] 1 1 4 | ecto
TB704IMl 3 b33 || - | == -] -| 1 | 1 |- |her
NanTt
TB7-03M | 3 | 3| - 1313 | -]-]-]-] 1 2 4 | ecto
TB7-04M 3|3 3 3|3 3 - - - 1 2 4 ecTb
TB7-05M | 3 | 3 | 3|22 22|22 1 1 4 | ectb

YcnoBHble 0603HaYeHNSA:

BC - BogocueTumkK, pacxoaomep;

TC - TepMonpeobpasoBaTenb CONPOTUBEHUS;

M4 - npeobpa3oBaTtesnb AaB/EHUS;

[on. Bxoa — AOMNOSIHUTENbHbBIA UMMYJIbCHbBIA BXOA;
Jon. T — fononHUTeNbHbI KaHan TeMnepaTtypbl

[ononHWTENbHBIN UMMYNBCHBIA BXO4 MOXET OblTb MCMONb30BaH B CHETHOM pexume
(n3mepeHne obbema BoAbl, KONMYECTBA MNEKTPOIHEPTUN U T.MN.), B pEXUME perncrpaTo-
pa BHELUHWX COOBLITUI (CUrHanM3aums) UM B PEXUME KOHTPOMS HanMyns nuTaloLLero
HanpsPKeHUs.

HononHuTenbHbIN KaHan TemMnepaTypbl MOXeT 6biTb MCMONb3oBaH ANS U3MEPEHUS
Temneparyp Hapy>XHOro BO3Ayxa MUIu XONOAHON BOAbI.

TennoBbluMCNUTENDb UMEET NHTEPGENCHI:
— USB (Device);

- RS8232;

— Ethernet unn RS485 (onunoHanbHO).
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1.2 TexHU4YecCKue XxapakTepuCTUKN
1.2.1  [NodknroyaeMbie Oamyuku

Bopgocuetuunku (BC). TennoBbluMcnmTenb paccumTaH Ha paboTy ¢ BogocHeT4mkamm
(pacxogomepamu), UMEOLLMMUN YUCIOUMIYMbCHBIA BbIXOA C BeCOM umnynbca ot 0,0001
no 10000 nutpos. BbixogHas uenb BC mMoxeT 6bITb: MACCUBHOW (F€PKOH UMK OTKPbITbIA
konnekrtop), unu aktmsHon (TTJ1, KMOIM u 1. n.).

YacTtoTa nmnynbcoB naccuBHon uenu BC — He Gonee 16 My npy anutenbLHOCTM Co-
CTOSIHUSI «pa30MKHYTO» Gonee 50 Mc. B «3aMKHYTOM» COCTOSIHUM COMPOTUBIIEHUE LiENM
DOMKHO 6bITb MeHee 3 kKOM npu HanpsbkeHun meHee 0,5 B, «pa3oMkHyToM» — Gonee
3 MOM unu Toke yTedkn meHee 1 MKA.

YacTtoTa umnynbcoB akTuBHou uenu BC — He Gonee 1000 My npu AnvMTensHOCTU
KaXgoro coctosiHus BbixogHoun uenu BC He meHee 0,5 mc. HanpshkeHne akTMBHOWM Lie-
n1 BC: B cOCTOSIHMM BbICOKOTO ypoBHSA («H») — 2.4+5 B, B COCTOSIHUM HW3KOTO YpPOBHSA
(«L») — £ 0,4 B. BbixogHoe conpoTtueneHue Lenu He 6onee 10 kKOMm.

Tepmonpeo6pasoBatenu conpotuBnenus (TC). MNpumensaoTcs ogHotunHble TC,
UmetoLLMe xapakTepuctuky 100r1, 5000 (a=0,00391 °C™"), Pt100, Pt500 (0=0,00385 °C™").

MpeobpasosaTenn usdbiTouHoro aasnenua (MA). Vcnoneaytotca MO ¢ BbIXOA-
HblM curHanom 4-20 MA 1 BepxXHUM npegenom namepexun He 6onee 2,5 MlMa.

1.2.2 U3mMmepsieMble U paccHyumbigaemble eeslu4UHbI 8 cucmemax TB1...TB3

Tabnuua 2
O6O03H. HanmeHoBaHue [nanasoH n eq. namepeH. [lNokasaHumsa
G1...G3 [O61LemHbIn pacxon, 0—10°m°/y
®1...93 [MowHocTb no Tpy6am 0 — 10° Mkan/y Tekyume
d® |MowHocTb No TENNOBOMY BBOAY 0 —10° Mkan/y
t1...t3 |Temnepatypa Bogbl 0-180°C
P1...P3 |306bITO4HOE faBneHne 0-2,5Mla Tekywwe
dt PasHocTb Temnepatyp Bogbl t1 — 2 0-160°C v apxng-
— Hble cpen-
tx TemnepaTypa x0nogHoW Boabl 0-180°C ue
ta TemnepaTypa Bo3gyxa MuHyc 50 — 130 °C
V1...V3 |O6bem Bogb! 0-10°m°
M1...M3 [Macca Bogpb! 0-10%T
dM |Macca Bogpbl, 0TO6paHHOM N3 CUCTEMbI
Qs WNToroBble
Q(;f, Tennosas sHeprus 0— 10" Mkan apXVIVIIBHbIe
g(l-)lz gpeMﬂ HOpMarnbHOW paboThl 0 - 5x10%ac
pemMs OTCYTCTBUA cyeTa
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1.2.3 [Mapamempbi apxueoe
TennoBbluncnuTens obecneynBaeT hopMNpPOBaHNE apXMBOB:

1) MHTepBanbHble apxuBbl (YaCOBOW, CYTOYHbIN U MECAYHbIN) — CPeHUe 3Ha-
YeHus (TemnepaTypa, pa3HOCTb TemnepaTyp, AaBIEHNE) U HaKOMMEeHHbIe 3Ha4YeHus (KO-
NMYEeCTBO TENNOBOW 3Heprun, obbembl, Macchbl, BpeMs HOpMarnbHON paboTbl U Bpems
OTCYTCTBUS CYeTa) M3MEPSEMbIX BEMMYMH Ha COOTBETCTBYIOLWMNX MHTepBanax. Ob6bembl
apxmeoB: 1440 (60 cytok) — 4acoBbix 3anucen; 400 cyTouHbIX 3anucern n 60 MecsaYHbIX
3anucen.

,D,OI'IOJ'IHVITeJ'IbHO B KaXXAoOM W3 MepeynUCrieHHbIX apXmMBOB PErncTtpupyroTca Koabl n
BpemA 0EeNCTBUSA HelTaTHbIX CVITyaLl,VIVI.

2) UToroBbiM apxvMB — 3Ha4YeHWs C HapacTalWWM MTOrOM (KONMYECTBO TEnnoBOW
3Heprum, o6bembl, Macchl, BpeMsi paboTbl) n3MepsieMblX BENUYMH CO BPEMEHW nocrnen-
Hero cbpoca apxmBa Ha koHel cyTok. O6bem ntorosoro apxusa 400 3anucen.

3) ApxuB gnarHocTmyeckom nHcdopmauum.
ApXuB COCTOMUT M3 3-X YacTen:
— ApxuB nameHenus bl — unkcaumnsa nameHeHNn HACTPOEYHbIX NapamMeTPOB.

— ApXuB coGbITUI — (hrKcaumsi cOpoca MHTepBarbHbIX Y UTOFOBOrO apXUBOB, U3Me-
HeHus HacTpoek ¢ MK, paspelueHus/3anpeTta OCTyna K HacTponkam.

— OmnarHoCTM4YeCKUin apxmB — rKCaUMs BKMHOYEHUS/OTKIIOYEHUSS CETEBOro nuTa-
HWS, TEXHOMOrMYECKNX COBBLITUI.

O6beMm apxvBa gnarHocTuyeckon nHdopmauum He meHee 3060 3anucei.
Mpw BbINONHeHUM onepaum CBPOC vHTepBanbHbIe Y UTOTOBbINA apXMBbI O4ULLIAOTCS.
C6poc apxuBa QnarHocTMyeckon MHpopmaLyn HEBO3MOXEH.

[Mpu OTKMIOYEHUM NMUTaHUS TENNOBLIYUCIMTENS BCE apXMBbl COXPAHAIOTCA B 3HEPro-
He3aBUCUMOW NaMATU B TeYEHMe Cpoka cryx6bl npubopa.

1.2.4  JkcnnyamayuoHHble Xxapakmepucmuku
Pabouve ycnosus akcnnyaTtaumu:

TeMnepaTypa OKPYXaOLLErO BOZAYXA ....ccevveeeeeeranuneeeeeaans oT muHyc 10 go 50 °C.
aTMOCMEPHOro AaBMEHNS B OUANA30HE ........ccceeeeeeeeeeeeeeeeenn, oT 84 po 106,7 kla;
OTHOCUTENbHAs BNaXHOCTb OKpyxatoLero Bosgyxa npu 35 °C ... 95 %.
HanNpsPKEHHOCTb BHELLUHEro MepemMeHHOro MarHWTHoro nons 4actoton 50 [
2 LYoo ) 11T SRR 400 A/m.
BMbpauumn yactoton (5-25) 'y n amnnmMTygon cMeLLeHus 0o 0,1 mm;
CTeneHb 3almTbl KOpryca OT NMPOHMKHOBEHWUS MbINA U BOOBI .......cvvvereeeeeaeeenene IP54*,
[aBAPUTHBIE PABMEPDI .....evieeiiiiiieetteee ettt 210%x130%75 mm.
Macca B TpaHCNOpTHOM ynakoBke He Bonee .. 1,2 k.
CPEOHVI CPOK CITYIKOBI ...ttt e et e ettt ettt ettt e et e e et e e 12 ner.
YcTaHoBneHHasA 6€30TKa3HAA HAPAOOTKA ....ccceruvereriurreeeiiieeeiieeeeniieeeeaieeeenaes 75000 u.

* CTeneHb 3awmThbl IP54 obecneunBaeTcst Npy 3akpbITON Kpbillke pasbema USB. B
npouecce aKcnnyaTauum gaHHbIA BXO UCMONb3yeTCs 3NM304NYECKN.
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1.2.5 Memposo2uyeckue xapakmepucmuku e pabo4ux ycroeusix

Tabnuua 3.
BenuuvHa [nana3oH | Mpegens! norpetHoctn’’| MorpeLHocTb
Konunuyectso TennoThl (Tennosomn 0—10" | * (0,5 + Atmin/At) % OTHOCHTENLHAS!
aHeprum), Iox (Mkan) + (0,1 +10/AQ) % ¥
Macca TennoHocutens, T 0-10° +0,1% OTHOCUTESbHAA
O6bem TennoHocuTens, M°
Konnuectso namepsiemoii cpeapl, | 0 — 10° +1en. mn.p. abcontoTHas
M (T, KBT-4)
CpenHuii o6bemHbIi pacxod, M°/4 | 0 —10° +(0,01+1T) % OTHOGUTenNbLHas
TemnepaTtypa TennoHocutens, °C | 0 - 180 o
Tenane)pl)gTypa Bo3gyxa, °C -50 — +130 £0,1°C abconiotHas
PasHocTb Temnepartyp, °C 0-160 | +(0,03 + 0,0006At) °C | abcontoTHas
M36bIToMHOE AasnerHve, MlMa (KFC/CMZ) 0-25 +0,1% npueegeHHas
+0,01% OTHOCUTESNbHagA

TekyLee Bpemst

T = 8 — nepuoa naMepeHns pacxoaa, C.

10 ¥ UHTEppEeCHOro BeIXoAa.

BEJINYMHOWN.

Atmin = 2 unn 3 °C — MMHMMarnbHas usmepsiemasi pa3HoCTb TeMnepaTyp.
At — pasHoCTb TemnepaTtyp BoAbl B ABYX Tpybonposogax, °C.
A® — pa3HOCTb TeMMnepaTyp ropsiven n xonogHon sogel, °C.

1) MorpeLHOCTM HOPMUPOBaHbI OT BXOAHbBIX Liene TENNOBbIYNCIUTENS OO0 €ro NoKasaHuii Ha Tab-

2) MorpelHOCTb HOPMMPOBaHa MpUW YCNOBUM 3MEPEHWSA Pa3HOCTM ABYX TemneparTyp.
3) MorpeLHoCTb HOpMUPOBaHa NP YCNOBUK onpeaerieHnst pasHOCTM ABYX TemMnepaTyp, ofHa ux
KOTOpPbIX N3MepseTcs, a BTopas (TemnepaTypa XONOA4HON BOAbI) NPUHSATA YCIOBHO MOCTOSHHOW

MEXKNOBEPOUHBIN MHTEPBAM ...uvvieeeiieteeiitee et e e ettt e s e et e e et e s sneeeesnneeeeas
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1.3 dneKkTponuTaHue

OnekTponuTtaHve TB7 oOCyliecTBRAETCA OT BCTPOEHHOW NWUTWEBOW Gatapen C HOMM-
HanbHbIM HanpsbkeHnem 3,6 B vnu ot BHelwHero ceteBoro 65oka nNUTaHUsi C BbIXOAHBIM
HanpskeHnem 10-30 B n Tokom He meHee 100 MA.

MpumeyaHue [Mpu NponagaHUM BHELLHErO NUTaHUS TEMMOBLIYUCIIUTESNb NEPEXOANT Ha
paboTy OT BCTPOEHHON GaTapen.

Mpun noakntodeHunu MK no nHtepdency USB Bbiumcnntens nutaetcs ot MK.

B TennosbMucnnTens MOMyT ycTaHaBnvBaTees 6atapemn 3-x Tunopasmepos: AA, C n D.

B cnyyae aBTOHOMHOro NMTaHUs pekoMeHAyeTcs ycTaHaBnmBaThb 6atapeto Tuna C.

Mpu 3akase TEMMOBLIMUCTINTENS C BHELLUHUM UCTOYHUKOM NMUTaHWUS yCTaHaBMnvMBaeTCH
OaTapes AA, HeE3aBNCMMO OT MOAENM.

Mpn ncnonb3oBaHWM yNbTPa3BYKOBbIX PACXOAOMEPOB C MUTAaHMEM OT TeNnnoBbIYMC-
nuTens pekoMmeHayeTcs npumeHaTb 6aTapeto Tuna D.

3aBncMmMocTb BpeMeHn paboTbl TB7 OoT YacToTbl BXOQHOrO CUrHana npeacraBneHa Ha
puc.1.1.

TB7-01M, TB-04.1M |
' TB7-03M, TB7-04M, TB7-05M

O
® Vo RN

—_—
Batapes C

Pecypc 6aTapeu, neT

TB7-01M, TB-04.1M I I
= 187-03M, TB7-04M, TB7-05M

H N WA O

Batapes AA

1 10
YacToTa 1 kaHana, Ny

Puc. 1.1 — Pecypc 6atapeu

e
A

MpumevaHue Pecypc 6aTtapeun paccuntaH u3 ycrioBusix:
+ Temneparypa okpyxatoLero Bozayxa 0 — 25 °C,
+ Bpems paboTbl No nHTepdericy (kpome USB) oo 3 yacos B mecs.
+ BpeMsi paboTbl MHAMKaTOpa A0 3 YacoB B MecsIL,.

Ecnn peanbHble ycnoBust akcniyartaumm OTAMYaloTCa OT yKa3aHHbIX Bbille, TO pac-
YeTHbIN pecypc paboTbl baTapen ymeHbLUaeTCs.

Bbluncnutens koHTponupyeT paspsg 6atapen nutaHua u pecypc 6artapeun. [Mpu
CHWXeHUW HanpsbkeHusa nuTtaHns go 3,15 B Ha akpaH BbiBoguTCs npeaynpexaeHne LB.

B cnyyae nosiBneHus npusHakoB paspsga 6atapeun (LB) oTtkmiovaeTcs nogcseTtka
UHAMKaTOpa M yBeNnuYnBaeTCcs LMK u3mepeHus temnepatypbl 4o 600 c.

HopmanbHoe dyHKumoHpoBaHue TB7 obecneumBaeTcs 40 2-X HeAernb Nocne akTu-
BM3aUMKN Npu3Haka paspsaa 6aTapen. ApXMBbI U HaKOMMEHHbIE UTOMN COXPaHAOTCS U
npv NonHom paspsiae 6atapem.

BHUMAHMUE! Pa6ota apantepoB Ethernet nnn RS-485 Bo3aMmOxHa TONbKO Mpu nog-
KNHOYEHHOM CeTEBOM Ooke NUTaHUS.




Tennosbluncnutens TB7 ncnonHedns M PykoBoacTBO no akcnnyartauuu c. 10

1.4 3aLI.WITa OT HECAaHKUMOHUPOBAaHHOIO BMeLWlaTenbCTBa

[na npepoTtBpalleHns HeCaHKLUMOHMPOBAHHOIO BMellaTenbcTea B paboty TB7 cy-
LLIECTBYIOT CrnieayloLume ypPOBHU 3aLUUThI.

3awmra oT U3MEeHEeHUsA Kanu6poBOYHbIX K03¢hULMEHTOB U OT BHECEHUS U3-

MEHEHUN B 3NEKTPOHHbLIA MOAYIb BLINOMHAETCA HAaHECEHWEM OTTUCKa KreviMa nose-
putens (puc. 1.2 a).

OTTUCK Kneﬁmaj
rocnosepuTens

- -4
MecTo Nn1oOMbUpoBaHUA
MHCNEKTOPOM
| A A P
a) Nnomba rocnosepuTens ©) Nnomba nHcnekTopa cHabXxatoLLen opraHn3saumm

Puc. 1.2— MecTa nnoMGu1poBaHus BbIMUCTIUTENS

N3meHnTb KanmbpoBouHble KO3(hdULUMEHTBI C KnaBuaTtypbl U NO MHTepdency npu
Hanu4uu nnombel rocnoseputens HENb3A.

KoumponbHasi cymma kanu6bpoeok (KCK), noctynHa gns npocMoTpa Ha 3KpaHe
Tennosblumcnutens (meHto CEPBUC- UH®OPMALIUA O MPUBOPE) (cm. puc.3.12).

3awmTa HacTpoeUYHbIX MapamMeTpoB oGecneynBaeTcs NAOMOOM MHChekTopa Ten-
nocHabxatolen opraHusauum (puc. 1.2 6).

OTKMoYeHVe 3alnTbl HA WM3MEHEHWe HaCTPOEYHbIX MapaMeTpoB BbINOSHSAETCH
Ha)xaTeM Ha KHOrMKy focTyna (cM. puc. 2.2).

3awmTa yctaHaBnuBaeTcs:

— Mpn NOBTOPHOM HaXXaTWUW KHOMKW OO0CTyNna;

— MO UcTeyeHnn 60 MUHYT C NEPBOrO HaXaTUs KHOMKW JOCTyna.

Mocne 3ToOro BCe MOMbITKN M3MEHEHWS HACTPOEYHBIX NapamMeTpPOB UTHOPUPYIOTCS.

[ns onepaTMBHOrO KOHTPOSSl UBMEHEHUSI HACTPOEK TENNOBBIYUCIUTENS NpeaHa3Ha-
YeHa KOHMpPOJIbHasi CyMMa HacmpoeYHbIX napamempoe, koTopasi oTobpaxaeTtcs Ha
akpaHe TennosbluncnuTenss (CEPBUC-UH®OPMALINA O MPUBOPE) (cm. puc.3.12).

3awumTta BcTpoeHHoro MO oT HecaHKLMOHUPOBAHHOIO BMellaTenbCTBa.

[na onepaTuBHOroO BbISBNEHMA hakTa N3MeHeHus1 BCTpoeHHoro MO TennoBbiumncnn-
Tensa npegHa3HadeHa KoHmMposnbHas cymma [10. KoHTponbHas cymma oCTynHa Ans
npocmoTpa Ha akpaHe Tennosbliumcnutens (CEPBUC— UHO®OPMALIUA O NMPUBOPE).

ApxuB AMarHocTMu4eckom nHdopmaumu.

C uenbio KOHTPOrS 3a M3MEHEHUSIMW HACcTPOeK M paboTocnocobHOCTU TENMOBbLIYMC-
nuTenst uMeeTcsa 3 HecTMpaeMbix apxmBa (ApxuB nameHeHus B, Apxus cobbiTuii, [na-
rHOCTUYECKNI apXuB).

B apxuBax puKcMpyoTcs AeACTBUS NOMb30BaTENEN MO OTKIOYEHUIO 3aLUMTLI Ha K3-
MEHEHWE HacCTPOEK, M3MEHEHMIO HACTPOEYHbIX NapamMeTpoB, NEPEKMIOYEHUID HAaCTPOeY-
HblX 6a3 AaHHbIX, NMPUMEHEHWUIO TEXHOMOMMYECKUX PEXMMOB (MoBepka, kanubposka),
cbpoc apxuBa.
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1.5 Be3onacHocTb aKkcnnyatauum
TB7 He obnapgaeT dakTopamu, UMELLMMM ONacHbIA XxapakTep npu paboTte C HUM.

Mpu akcnnyaTtauum n ncnbiTaHuax TB7 gormkHbl cobnopatbesa «[paBuna TexHude-
CKOW 3KCnnyaTauum anekTpoycTaHOBOK noTpebutenei», «lMpasuna TexHnkn 6esonacHo-
CTM nNpuM  3KChnyaTauuym  SnEeKTPOyCTaHOBOK  notpebutenen» un  TpeboBaHus
FOCT 12.2.007.0.

O6wue TpeboBaHus 6GesonacHoOcTU Npu ucnbitaHmnsx no FTOCT 12.3.019.
2 YcTtpoucTtBo u paboTa

2.1 CBefeHnA 0 KOHCTPYKLMU

Tennosbluncnutens TB7 coctont n3 aByx YacTemn: NpuBOPHOro N MOHTaXHOTO (KOM-
MYTaLMOHHOW NaHenun) oTCEeKoB.

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

MHAMKaATOp CeTeBoro NUTaHua KnaewaTypa
MHanKaTop

3aB0OACKOW HOMep

Pazbem wHTepdeiica

\‘-‘-“\
Pasvem MHTEFCDG Mca

Ethernet/RS485 (no 3akasy) = ’_ﬁ-&
T o X Cnot ans SD-kapTsl

Pasbvem uHTepdeiica RS232

Puc. 2.1 — BHewHun Bug npmbopHoro otceka TB7 (Bug cBepxy)

BHyTpn npubopHoro otceka pacrnonoxeH MUKPONPOLLECCOPHbIN MoAynb, obecneun-
BaloLLMN npuem, obpaboTKy 1 perncTpaumio AaHHbIX OT NEPBUYHLIX AaT4mKoB. Ha nuue-
BOW naHenu npubopHOro oTceka HaxoAsTCa MHAMKaTOP, KnasuaTypa U pasbeMm UHTep-
devica USB.

Ha TbinbHOM cTopoHe NpMOOPHOro oTceka pacnonaraioTca 6atapes nuTaHws, agan-
Tepbl MHTEPMENCOB, KHOMKa AOCTYyMNa K HacTPOeYHbIM napameTtpam 1 nnomba rocnose-
puTtens.

B HwxHen YacTn npnbopHOro oTceka HaxoaATCs CroT Anst noakntoveHns SD-kapThbl,
pasbem DB9 uHTepdperica RS232, a takke pasbem RJ45 nHtepdencos Ethernet unu
RS485 (no 3akasy).

|| Mpumeyanne B mogenm TB7-04.1M Jlait cnot ans nogkrtodeHust SD-kapTbl OTCYTCTBYET. ||

Mo ymonyaHuio TB7 noctaensetca ¢ uHtepdericom USB n RS232. Mo otaensHoMy
3aka3y MoxeT OblTb YCTaHOBNEH aganTtep uHTepdgenca Ethernet nnn RS485. fononHu-
TenbHbIN MHTEPENC MOXET ObITb YCTAHOBIEH MONb30BATENEM CaMOCTOATENbHO. [Mo-
PSAOK YCTAHOBKM M HACTPOWKMN NpUBEAEH B NpunoxeHnsx E n XK.

Bupg cHu3y Ha npnbopHbIA OTCek npeacTaBneH Ha puc. 2.2 n 2.3.

Mocne noeepku TB7 npubopHbIA O0Tcek nnombupyeTtcs noseputenem. Mecta nnom-
OMpoBaHUsA NokasaHbl Ha puc. 1.2a.
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Pasbem ana  MecTo yCTaHOBKM BaTapes
nogknwo4yeHunsa nnomobsbl
batapeun rocnosepuTens

Mnata wHTepdeiica

3awmTHan

KpbILWKa .
Mnata nHTepdeiica
Ethernet unun RS485
(no 3akasy)

KHonka poctyna
K HacTpoOe4HbIM
napaMeTpamM

Cnot ans Pazbem DBOM Pa3bem RI45 HHTEE eica
SD-kapTel  MHTepdeiica RS232 Ethernet unu RS485

Puc. 2.2 — Bug cHu3y Ha npubopHbI oTcek TB7

Pasbem gna  MecTo yCTaHOBKM Barapes
NOAKMYEHUA nnomoésbI
baTapeu rocnoBepuTens

KHonka paoctyna
K HacTpOeYHbIM

Mnata uHTepdeiica
napaMeTpam use

Paszvem ansa
NOAKNHYEHNA
BHELIH.MUTaHUA

PazweMbl ans
NOAKNIOYEHUSA
BHELWHWUX uenein

Pazvem DBOM
uHTepderica RS232

Pwuc. 2.3 — Bug cHusy Ha npnbopHbii otcek TB7-04.1M Nawt
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MoHTaXHbIN OTCEK (pVIC.2.4) COAEPXUT KNEeMMHUKN ONnA NOAOKIMHYEeHUA CUrHanbHbIX
JINHUIA OT NEPBUYHBLIX 4ATYMKOB N BHELUHErO NUTaHUS.

MoHTaxHbIn oTcek ans moaenu 04.1M J1lanT KneMMHUKOB He UMeeT.

KneMmMHUKK ansa
noaKNKYeHus
BHELIH.NUTaHUA

KneMMHuMKKM ans
NOAKNIOYEHUS
BHELWHWX Lenen

FepmoBBOALI PGY

Puc. 2.4 — Bua Ha MOHTaXHbIA OTCEK NMPU CHATON KpbILLKe
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TB7 umeeT 4-x CTPOYHbIN XUAKOKpUcTannunyeckun nHamnkatop (PKKW) ¢ nogceeTkon.

Mpyu aBTOHOMHOM MUTaHWUKU MHAMKATOP racHeT cnycts 30 ¢ nocne nocrieaHero Haxa-
TUSI HA KHOTIKM.

Mpumeyanue [Npy NOBTOPHOM HaXxaTuy Ha NOBYIO0 KHOMKY Ha MHAVKaTope oTobpaxaeTcs
MYHKT MEHI0, KOTOPbIV Bbin BbIGPaH Ha MOMEHT ralleHusi UHauKaTopa.

OToGpakeHWe MHopMaLMM Ha MHAMKaTOpe NpeacTaBneHo Ha puc.2.5.

HeT cumBona - AOCTYN 3aKpbIT
= 02.02.1101:07:04( A Je="4" - AoCTyn paspeueH

"M" - pexMM NoOBEpKKH

"LB" - paspaa 6atapeu

TUn HeWTaTHOW CUTyaumnmn

Puc. 2.5 — OTobpaxeHune nHdopmaumm Ha nHamkatope

B npaBom BepxHeM yrny skpaHa oTobpaXkaeTcs pexum TennoBbluMcnMTens (4ocTyn
K HacTpoeyHblM napameTpam (), nosepka (M), pa3psag 6atapen(LB)).

B npaBom HwxHem yrny akpaHa oTobpaxaetcs o603HayeHne HewwTaTHON cUTyauun
npu u3MepeHun napaMeTpoB MMM annapaTHble HEWCNPAaBHOCTU, BbISIBMIEHHbIE B XOA4e
camMogmarHoCTuku. Mpu OTCYTCTBMM HewTaTHbIX CUTyauuin unv annapaTtHbIX Heucnpas-
HOCTeN ykasaHHOe norse octaeTcst cBOBGOAHBIM.

KnasuaTypa coctouT 13 6 knasuw. HasHayeHne knasuLL:

@ @ @ @ - Bbl60p NyHKTa MEHI0 N N3MeHeHne 3Ha4YeHUA napameTpa;

Tekywmwe gata n BpemMs -

BbIGPaHHBIA NYHKT MEHIO =

— BXOA B BblOpaHHbIN NMYHKT U ouKcaumsi 3Ha4eHns nnv npoueaypbl;

— BO3BpaT Ha npep,blp,yu.mﬁ YPOBEHb MEHI0.
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2.2 AnropuTtm pa6oTbl

Pabota TB7 3akntovaetcsi B npeobpa3oBaHny BXOAHbIX CUrHArNoB B MOKa3aHUs Co-
OTBETCTBYHOLNX (DUINYECKUX BENUYUH.

CurHanbl ot TC u N nogsepratotcs npeobpasoBaHnio ¢ NepruoaoMm:

— 60 c B criy4ae oTCyTCTBMSA BHeLUHEro nutaHus (cetesoro unu USB) n noraweHHoro
MHOMKaTOPA;

— 600 c B cry4ae Hanuuus npu3Haka paspsiga 6atapeu (LB);

— 6 c BO BCex OCTarbHbIX Cry4yasx (MMTaHue OT BHELUHEro UCTOYHMKA, aKTUBHOE CO-
CTOSIHME UHAMKaTopa).

Mmnynbcbl ot BC o6pabatbiBaloTcd TENNOBLIMUCIINTENEM B MOMEHT NOCTYMNIEHUS.
[MpeobpasoBaHne 3Ha4YeHUI COMPOTMBIIEHUS B MOKa3aHWs TemnepaTypbl COOTBET-
cTByeT ypaBHeHusam FOCT 6651.
[MNOTHOCTb M 3HTanNbNUS TEMMOHOCMTENS BLIYUCIAIOTCA NO YPaBHEHWAM, annpoKCu-
mMupylowmm aanHble FTCCCL, roe B KayecTBe apryMeHTOB CryXaT U3MepeHHas Temne-
paTypa v nsmepeHHoe 13bbiTouHoe nMMbo JoroBopHoe abconioTHoe AaBreHue.
Macca TennoHocuTensa n TennoBas 3HEPrUs BbIMUCASIOTCA MO hopmynam, npuse-
OEHHbIM B NyHKTe 2.7, B COOTBETCTBUM C BBEAEHHLIMWU HAaCTPOMKaMW.
Ha ocHoBaHWM NnapaMeTpoB BXOAHbLIX CUrHaNoOB NPOM3BOAUNTCS pacyeT n3mepsemblX
BENNYMH:
o ObbemHbIl pacxol - NponsBefeHe CyMmbl MMMNYnbcoB Ha BU, npuBegeHHoe k
nepuogy o6HOBNEHUsi NokasaHui (oT 8 c);

e Maccoenil pacxod, mernnogoli Momok rno mpybam u mernnogsiM 8800am — TEKY-
LLME 3HAYeHMSA Maccbl 1 TEMNOBOW 3HEPrMK, NpUBEAEHHbIE K nepuody obHoBre-
HWS NOKa3aHWN.

B apxuvBbl (YacoBble, CyTOYHbIE U MECAYHbIE) TENMOBbLIYUCANTENS 3aNMChIBaAIOTCS:

o CpelHeapugmemuyecKkue rnokasaHusi 0aenieHusi - 4YaCTHOE OT CYyMMbl TEKYLLMX
noKasaHWi Ha YMCIIo NX M3MEPEHWI 3a Yac, CYTKU N MecsLl.

o CpedHes3geweHHble Moka3aHusi memrnepamypb! — YaCTHOE OT CyMMbl NPOu3Be-
AEHVIN NoKasaHui TeMnepaTypbl M 3HAYEHWUI Macchl Ha Nepuoae N3MepeHu Ha
nokasaHus Maccbl Ha MHTepBane apxmeMpoBaHus. [1py OTCYTCTBMM MMMYNbCOB
oT BC nokasaHusl npuHUmaloT cpegHeapudmMeTmyeckoe 3HayeHme.

o [lokasaHus obbema — cymma NpounsBedeHns Yicna MMnynbCoB 3a MHTepBan ap-
XVBMPOBaHNSA Ha BEC UMMYyMbCa.

o [lokasaHus maccbl U mensoeol 3Hepauu, BblMUCIEHHbIE NO hopmMynam, npuse-
AEHHbIM B NyHKTe 2.7, B COOTBETCTBUM C BBEAEHHbLIMU HAacTPOKaMu.

o JImozoenbie nokasaHusi o6bema, Maccbl N 3HEPTUN HA MOMEHT OKOHYaHUSI UHTEP-
Bana apxvuBMpoBaHusi.

o CymmapHas mennosas aHepeusi (Qcym) no mennossim egodam TB1...TB3.

Mopsgok pacyeTa CyMMapHON TENMOBOW 3HEPrUM 3aBUCUT OT 3HAYeHUs napameTpa

«Mcn.Qte» no kaxgomy Tennosomy BBogy (cM. n. 2.6). Mo ymonyaHuio 3HayveHue
«Mcn.QTte = EcTb».

TB1 TB2 TB3 3HayeHune «Mcn.QTe»
Qcymm = +Qrp1 +Qrs2 +Qrg3 Cymma
— Q11 — Q2 | —Qrs3 PasHocTb
0 0 0 Ectb, Het

BHUMAHMUE! Tpu ycrtaHoBke «WMcn.QtB = HeT» 3HayeHMe TensioBOM 3Hepruym no
TB He paccuuTbiBaeTtcs!

B TB7 BcTpoeHa cucTtema AuarHocTvku paboTel y3na yveTa. Anroputm paboTbl npu
HanNM4YUM HeWTaTHbIX CUTyauun n onucanne kogos HC ans ux pacnosHaBaHus npveege-
Hbl B [punoxeHun A.
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2.3 MpwHuun opraHmMsaumm TennoBbix BBoaos (TB)

Mopknioyaemble K TENNOBLIYUCAUTENO AaTYUKM UMEIOT XKECTKYIO NPUBA3KY K HOMEpPY
TB (TB1 + TB3) n Tuny Tpybonposoaa. MakcumanbHoe Yncno nogknovaemblX 4aT4MKOB
B 3aBMCUMOCTM OT mogenun TB7 npuBeaeHo B Tabnuue 1.

HasHauveHne TpybonpoBoaoB:
Tpybonposog Tp1 — nogatowwmin, Tpybonposog Tp2 — obpaTHbIN.
Tpy6onposog Tp3 B 3aBUCMMOCTHM OT 3Ha4YeHust napameTpa KT3 ncnonbayeTtcs:

— KT3=1 — gns y4yeTta o6bema Boabl (KaHan XOrnogHON 1nv NUTLEBON BOAbI).
— KT3=2 — onsa nsmepeHns u permctpauum Temneparypbi;
— KT3=3 — ons pacyeta Tennoou aHeprun (kaHan MBC nnu nognuTkm);

Mpu yctaHoBke napameTtpa KT3=0 Tpy6onposoa Tp3 n3 pacyeToB v MHAMKALMN UC-
Krno4aeTcs.

24 CtpykTypa 6a3 AaHHbIX HAaCTPOEYHbIX NapamMmeTpoB

HacTtpoeyHble napameTpbl, Heobxoaumble Ans HOpMaribHOro (byHKLI,VIOHVIpOBaHVIﬂ
TEeNNOBbIYNCITIUTENA XPAHATCA B 6asax gaHHbIX.

TB7 nmeeT gBe 6a3bl gaHHbIx (601 v BA2). Mo ymonyaxuio BA2 oTkntoveHa.

Kaxkgasa n3 6a3 gaHHbIX coaepXuT 3 rpynnbl HACTPOEYHbIX NapamMeTpoB:

o CuctemHbIe NnapamMeTpbl — NapamMeTpbl, onpeaensiowme paboty TB7 B Lenom.

o OO6wme napameTpbl no TB — napameTphbl, onpegenstoLLme anropuTm pacyeTa
TENnoBON dHeprnm, crnocobbl KOHTPONA YacoBoro Tenna, 6anaHca Macc u Temne-
paTyp B Kaxaom u3 TB.

o [lapameTpbl Tpy6onpoBoAoB — napamMeTpbl nogknovaemsix BC v MNA, goro-
BOpPHbIE 3HAYEHUsI N cnocobbl KOHTPONSA YacoBOro obvLema no Kkaxagomy us Tp.

B kaxgbln KOHKPETHBI MOMEHT aKTUBHOWN siBNAeTCcHA ogHa n3 bJ.

Uncno goctynHbix B (oaHa vnu gBe) M cnocob MX NepeknioyeHust 3agatoTes npu
HacTpoVike TennoBbIYUCIINTENS.

Mpu ncnone3osanun AByx Bl nx cmeHa BO3MOXHa Tpems cnocobamu:
e C KnaBuatypbl:

" 3anpeLleHo;

" PU OTKITKOYEHHOW 3aLUMTE;

" MpK BKIOYEHHOW 3alLMTe Mo Naposio.
e yaaneHHo no komaxge c NK:

= 3anpeLleHo;

" Mpu BKIOYEHHON 3alLMTe MO Naposio.

e aBTOMATM4YECKM B 3apaHee yCTaHOBMeHHoe BpeMs. [1py HacTporike TEMNOBbIYUC-
nutens cMeHa aktueHow B[] 3apatotca gatel nepekntodequnsa B (BO1->b02 n
BO2->BAO1).

Homep aktmBHol B[] otobpaxkaetcs Ha akpaHe B meHio CEPBUC-Aktue.B[.

MapameTpsbl, 3anucaHHble B B[], AOCTYNHLI ANS NpocMoTpa Ha akpaHe TB7 Hesasu-
CMMO OT YCTaHOBIIEHHOIO YPOBHS AOCTYMa K HACTPOEYHbLIM NapamMeTpam.
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2.5 OpraHusauus MeHO

[ns npocmoTpa u3MepseMbIX napameTpoB TennonotpebneHns, a Takke napamer-
poB B[] npumeHsieTCcs MHOroypoBHEBasA CUCTEMA MEHIO.

CTpyKkTypa MeHI0 nokasaHa Ha puc. 2.6.
YpoBeHb nonb3osatens ——— P [ @—— CepBUCHLIN YPOBEHL —P

Texkywme [» Wtorm |[«» Apxusbl [«» CepBuc > HacTponkmn

TB1 TB1 Yacoson - MH®. O NMPUBOPE CWUCTEMHBIE

TB2 TB2 CyTOUHBIR - KOMMYHUKALMIA BAO1

TB3 TB3 MecsqHbIN - HANAOKA bOz2

an an Wroroesii - OHEPIOMOTPEBN. | AON. UMM, BXOA
Apxue uamed. B0 FANN. HEMCNPABH.  OWCK.BXOObI
Apxus cobblThin - AxktveHan B YMPABN. 6O2

[uarHoct. apxue [ Tun Batapeu
- Hanp. nutanma
- AWCKPETHBIE BXOAbI

- TENEMETPWUA
OtoGpameH1e NYHKTOB
MEHIO TONbLKO NPH =P CBEPOC APXUBA

OTKMOYEHHOW 3aWnTe [NIOBEPKA
Puc. 2.6 — CTpykTypa MEHIO TENNOBLIYMCITENS

C uenbto yaobcTBa HaBMraumm no MeHI0 CyLLECTBYET Ba YPOBHS:
e YpoBeHb Nonb3oBaTens;
e CepBU1CHbIN YPOBEHD.

YpoBeHb nonb3oBaTtens npefHasHayeH Ang NnpocMoTpa TeKyLwuX, UTOroBbIX U ap-
XMBHbIX MapameTpos no TB1, TB2, TB3 n gon. umMnynbcHOMy BXoay.

CepBUCHbIN YPOBEHb MO3BONSAET NPOCMaTpMBaTh (M3MEHATb - TONbKO Npu paspe-
LUEHHOM AOCTYMe) HacTpoeuHble napameTpsl Tennosbluncnutens (HACTPOWMKN), ycTa-
HaenueaTtb napameTpsbl nHTepdencos (KOMMYHUKALNA), koHTponmpoBaTh BbIXOOHbIE
3HayeHus nepeBuyHbIX datymkoB (HAJAOKA), aktuBmanpoBaTb pexum nosepku ([10-
BEPKA) 1 BbInonHsATb cOpoc apxuBoB 1 ntoroBbix nokasaHun (CBPOC APXUBA).

Ha cepBrcHOM ypoBHe BbINnonHAeTCA cMeHa 6a3 gaHHbix (B).

MpumeyaHue KV3meHeHUe HaCTPOEYHbIX NapaMeTpPoB, aKTUBU3ALIMS PeXUMa NOBEPKU
unm cbpoc apxmeoB Bo3amoxxHbl TOJIbKO nipu oTkntoueHHom 3awuTe!

BknioyeHne CepBMCHOrO YPOBHSI OCYLLECTBNSAETCA MyTEM HaxaTus U yaepXaHus
kHonkn MEHIO Ha Bpemsi He MeHee 8 ¢ unn HaxaTnem Ha kHonky [locTyn.

OTKNtoYEHNE CEepPBUCHOTO YPOBHS BbIMNOMHAETCSA MyTEM MNOBTOPHOMO HaxaTus U
yoepxaHusa kHonkn MEHKO Ha Bpemsa He meHee 8 ¢ unu aBToMaTUyeckn vepes 1 yac
nocrne BX04a B CEPBUCHbIV YPOBEHb.

MapameTpbl, He BRUSOLINE HA METPOSOrMYECKME XapPaKTEPUCTUKU UIU anroputm
paboTbl (CkopocTb 0OMeHa no nHTepdency, NpoTokon obMeHa u ceTeBon Homep npubo-
pa), MoryT 6bITb U3MEHEHbI NMpU 3anpeLLeHHOM JOoCTyne.
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2.6 HactpoeuHble napameTpbl

B naHHOM pasgene npuBedeH cocTaB HacTpoeyHoun 6a3bl AaHHbIX TB7.
3HayeHus, BbiAeNeHHbIe LIBETOM, YCTAHOBIMEHbI MO YMOMYaHWIO Npy BbIMyCKe.

CUCTEMHbIE

WAEHTUOMKA- CeT.aapec CeTeBol agpec: 0--255
UMs Kopg.opr. Kop opranusauum: 9 cumBonos
HdoroBop Homep gorosopa: 9 cMmBOnoB
ABTOMaTUYECKMIN NEPEBO/, YaCcoB Ha JIeTHee/3MHee Bpemsi:
HACTP. OATbl/ Mepeson yac — HeT nepeBofa; Bkn — ecTb nepesoa. [NepeBos BbINOS-
BPEMEHU pesoA " |HsieTcs B 2 Yaca HouM nocrneaHero BOCKpeceHbs MapTa (OKTsops)
Ha 1 yac Bnepep (Ha3ag)
Yac otueta |Yac otueta 0 +

OTtueTHble cyTku Mecsua: 1+31. [Npu 3HayeHUn paBHOM 31 OTYETHbIE CYTKU COB-

[daTa otuyeTa
nagaloT ¢ KaneHaapHbIM Mecsiuem

i:?ﬂf:: EavHnubl namepernin Q u P: — 'kan v krc/em®; CU — Tk 1 MMa
Tepmonpeobp. | Xapaktepuctika TC: [IJIN]; 500M; Pt100; Pt500

gon. nmn. Bxon

VMcnonb3oBaHue gon. MMnynbCHOro Bxoaa: m — He UCNonb3yeTcH;

Ucnonb3. |KOHTp.ceTu — KOHTPOSb HanpsbkeHns ceTu; CYeT umn. — cyeT nMnynbcos; Cur-
Han-us — BXo[ CUrHanusaumu
Bec. umn. | Bec nmnynbca 0+9999,999, n/umn (BT-4/umn) .
OMNmin MwuHMManeHoOe YacoBoe 3Ha4YeHWe napameTpa 3HaueHns nencTau-
TernbHbI NMPU Ha3HaYe-
OMmax MakcumanbHoe YacoBoe 3Ha4YeHne napameTpa HM «CUET.AMM.»
EA. usm EgunHuupbl uamepexus: m3, kKBT-u
YpoBeHb HI? — HOpMarbHO pa3oMKHYTbIN; H3 — HOpManbHO 3aMKHY- 3HayeHns aencrem-
THIN TernbHbI NMPU Ha3HaYe-
T noATs. Bpemsi nogTBepxaeHust cpabatbiBaHus (0,5+9,9 c) HUM «CurHan-nsa»
OUCKP. BXOObl
YpoBeHb Il: — HOpMarbHO pa3oMKHYTbIN; H3 — HopManbHO 3aMKHYTbIV
T noAars. Bpems nogTBepxaeHusi cpabatbiBadus (0+99 ¢)

YNPABJIEHUE B2

WNcnonb3oBanne BO2: m — B2 He ncnoneayetcs (tonbko 5A1); Oa — B2 nc-

Wcn. BA2 nonb3aytotca 601 v 62
BO1<>B2 Cnocob nepekntodenns B[: Bpy4Hyro — nepexrnioverne B ¢ knaesnatypel unm c MK,
IABTO, N0 AaTe — aBTOMaTnyeckoe nepeknodeHve B no gare
YnpaBneHue cmeHow B[] ¢ knaBnaTypbl: 3anpeT — cMeHa
C knas. B[] 3anpelieHa; C naponem — cmeHa B[] no naponto npu
ycTaHoBneHHon 3awwmte, C gocTynom — cmeHa B/] Tonbko | 3HayeHus gencTeuTens-
Npu CHATOW 3aLumuTe Hbl NPV Ha3Ha4YeHUN
YnpaeneHue cmeHoit B[] ¢ MK: 3anpeT — cmeHa B[ 3a- BO1<>B[2 «BpyuHyio»
C K npeteHa; C naponem — cmeHa B[l BoamoxHa o naponto
Npy yCTaHOBNEHHOW 3aLumTe
3HayeHusa gencTBuTENb-
BO1 c Hata nepexopga bA2—>b[1 Hbl NPY HA3HAYSHUN
BO2c  |Oatanepexona BO1—>B02 5ﬂ1<>5§;§‘:‘37°’ no
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MapameTpbl HacTponku TB1...TB3

OBLUNE

Ccu Cxema n3meperus: 0 + 14. Npn CU=0 — TB He ncnonb3ayetcs
KT3 KT3 — KoHdurypauusi Tpy6onposoaa 3. KT3=: 0 — HeT namepenuin B Tp-ge 3; 1 — us-
®PT mMepeHue Tonbko V3; 2 — namepeHue Tonbko t3; 3 —namepenve V3 u t3, pacyet macchbl
M3. ®PT — dpopmyna pacyeta tenna 0 + 10
KoHTp.t KoHTponb TekyLmx Temnepartyp: — KOHTPOMb BbIXOAa 3a AManasoH U3MepPeHWii 1
" |ocTaHoB cyeTa; C moACT. — KOHTpOrb U pacyeT Q 1 M no tgor
KoHTponb pa3HocTu TemnepaTyp dt=(t1-t2)<tmin: HeT — HeT koHTpOrs);
KoHTp.dt |koHTponb 1 npogomkeHne cyeta; C MOACT. — KOHTPOIb M cyeT no dtmin, CyeT oT™M. —
KOHTPOIb 1 OCTaHOB cyeTa
dtmin MuHMManbHasi pa3HocTb TeMnepatyp. Beibupaetcsa 2 unm 3 °C
Nen.tx Mcnonb3oBaHne TemnepaTtypbl xonogHow BoApl tx: HeT — tx He ncnoneayetcs (hx=0),
) [oros.. — ncnoneayetcs txa; U3m. tx nsmepsercs
txa [oroBopHasi Temnepartypa xonogHow sogbl: 0 + 99,9 °C
Pxa [lorosopHoe abComMoTHOE AaBMEHNE XONOAHOM Boabl: 1 + 25, krc/om’
KoHTponb 4acosoro Tenna Q12 Ha oTpulatensHoe 3HaveHne: HeT — HeT koHTpons; Bes
KoHTp.Q |moAacT. — ecTb KOHTPOrb; — KOHTpOIb 1 NpucBoeHmne 0 cniaraembiM Q12 npu
Q12<0. CYeT OTM. — KOHTPOIb 3HAYEHWS 1 OCTaHOB cyeTa
KoHTporb pasHocTu YacoBbix Macc dM=(M1-M2): EE — HeT KoHTpons; Bes noacT.1 — KoH-
Tponb dM<— HE; Bes noacT.2 - koHTpors | dM | >HB; C noacT.1 — koHTporb dM<—HB u
KonTp.dM |npuceoerve M1 1 M2 cpeaHero 3HaueHus:; C NOACT.2 — KOHTPOIb | dM | >HB v npucsoeHne
M1 1 M2 cpegHero 3HayYeHus
[lonycTuMast BenuunHa Hebanatca macc: HE=107 dMmax (M1+M2)
dMmax | YcraBka Ha HeGanaHc YacoBon maccbl: 0 + 4 % ot (M1+M2)
WUcn.tHe | ViavepeHne TemnepaTypbl BO3Ayxa tHB: m —He nsmepsietcs; M3m. — n3amepsietcs
KoHTp.R KoHTponb pesepca. [il] — HET koHTpors, Bes NoACT. — eCTb KOHTpOrb; C NOACT. — KOH-
" |Tponb 1 nsmeHeHve anroputMa pacyeTta; CYeT OTM. — KOHTPOIb M OCTaHOB cHeTa
Mcnonb3osaHne QtB: — pacyet QtB B TB; HeT — HeT pacueta QT B TB; Cymma
Ucn.QTte
— Qcym=+QrB; Pa3HocTb — Qcym= —Q1B
MNapameTpbl no Tpy6onposogam TP1, TP2 u TP3
Tun BC Twn BogocyeTymka: MexaHuy. - mexaHndeckuin; BTl iR - aNeKTpoHHbIV; Tene-
MeTp. — UndpoBor kaHan pacxogomepa Mutepdnoy
Bec umn. | Bec nmnynbca Bogocyetynka: 0+9999,999, nutp
KoHTp. BC KoHTponb anektponutaHms BC: m — HeT KoHTponst; CeTb 06LL, — KOHTPOMb O6LLIEV CeTW M-
TaHusa BC; Unpmemna.«PC» —koHTporb paboTtocnocobHocTn pacxogomepos «lutepdroy»
KoHTponb yacoBoro o6bema: [Ilal — HET koHTpors;; 5e3 NoACT. — KOHTPOMb V>Vmax
0<V<Vmin; C noAcT. — KOHTPOIb 1 NPUCBOEHME NokadaHnam V=Vaor npu V>Vmax,
KoHTp.V |[V=Vmin npn 0<V<Vmin n V=0 npu 0; C noAcT. n KoHTp.U — ToXe, 4To «C noacT.» 1 npn
KoHTp.BC#HeT nprcBoeHne nokasannam V=VOor npu oTCyTCTBUN HanpsbkeHus cetu; Cuer
OTMeHeH — Toxe, 4To «be3 noAcT.», n octaHoBKka cyeTano Qu M
Vmax BepxHsisi ycTaBka Ha 4acoBoi o6bem: 0 + 99999 9; m°
Vmin HwxHss ycTaBka Ha 4acosoit o6bem: 0 + 99999 9; m°
Vpor JloroBopHoii YacoBoi o6bem: 0 + 99999 9; M°
toor [oroBopHasi TemnepaTypa B Tpy6onposoge: 0 + 175, °C
Ppor [HoroBopHoe abcontoTHoe AaBneHue B Tpybonposoge: 1 + 25, Krc/cm®
Datunk P Hanuuve aativka fapneHus:: [Big — HET JaTumka; ECTh, UGN — eCTb AATUMK, pacyeT aHTarlb-
M 1 NNoTHOCTU no Puam; EcTk, He mcn — ecTb AaT4uvk, pacydeT no Pgor
PB BepxHuii Npefien avanasoHa M3MepeHui aatumka: 1 + 25 koo’
Pn MonpaBka Ha BbICOTY BofsiHOrO cTtornba B MMMyrbCHOM Tpyoke: + E +99m
KoHTp.NT | KoHTponb nycToin Tpy6bi: EE — HeT KoHTpons; [la - ecTb KOHTPOIb
Bxopg NT | Homep Bxofa KOHTpons mycTon Tpyobi: 1+4. E — BXO[ He ucnonb3yeTtcs
Bxoa R Homep Bxoaa koHTpons pesepca: 1+4 (Tonbko B Tp2 ansa CN=4, KT3=1). E — BXO4 He
ncnonb3ayeTcs
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2.7 CxeMbl nusmepeHum B cuctemax TB1...TB3

Cxema namepeHuii |9 [Ele=|ai| o
-
(CH) Els s|is|s dM Q12 Qr QT
OTKpbIThbIE CVICTeMbI
Kl (M1-M2)  [M1-(h1-h2)+dM:(h2-hx)"] HeT
Pt VLt cn=1 3 5[ (M1-M2) [M2:(h1-h2)+dM-(h1-hx)"|  ker
L ? vs P (1] o 9| T [ (M1-M2) [M1-(h1-h2)+dM-(h2-hx)"| dM-(h3-hx) | &
P2 412 vz[[]]-@ﬁ» 3|z (M1-M2) [M2:(h1-h2)+dM-(h1-hx)"| dM-(h3-hx) | O
L NER 2 M3 M1-(h1-h2)+dM-(h2-hx)| M3 (h3-hx)
3 o M3 M2:(h1-h2)+dM-(h1-hx)| M3 (h3-hx)
_|_P1@V1ft1 Cn=2 ‘é 1] . (M1-M2)  [M1+(h1-h2)+dM-(h2-hx)" HeT o
P2e2 vz[[]]—P- S8 2| | (M1-M2) [M2:(h1-h2)+dM:(h1-hx)" HeT c
— | &
R R 1> [>] 2 (M1-m2) M1-(h1-h2)+dM-(h2-hx)"| M3-(h3-hx) & 8
*—@L _______________ — |3 S| (M1-M2) [M2:(h1-h2)+dM-(h1-hx)"| M3-(h3-hx) |C C
P1 gtl Cn=3 .(h1- (ho- .(h3.|
e = Pm \ 1 % NS M3 M1-(h1-h2}+M3-(h2-hx) | M3-(h3-hx) |
L? &S| @ S
1729 VZ[[]] O 3[=|2|7] M3 |M2:(h1-h2)+M3-(h1-hx) | M3-(h3-hx)
Vet [C=4] ] 1 A |(M1-M2)+M3| M1-(h1-h2)+dM-(h2-hx) HeT
N VZ[[]] 3 | =¥ 2 |(M1-M2)+M3| M2-(h1-h2)+dM-(h1-hx) HeT ~
L ? v3 P 5 1|5 |S ] 2 |M1-M2)+M3| M1-(h1-h2)+dM-(h2-hx) HeT ¢/
3 2 [(M1-M2)+M3| M2:(h1-h2)+dM-(h1-hx) HeT
3aKprTbIe cuncTtTembl
1PN gt Cri=5]| 1 ] M3 M1-(h1-h2)+M3-(h2-hx) | M3-(h2-hx)
3|8 M3 M2:(h1-h2)+M3-(h1-hx) | M3-(h2-hx) | o
P2 ?t2 V2 & -
L v3 73 5 11515 M3 M1-(h1-h2)+M3-(h2-hx) | M3:(h3-hx) | ©
3 g M3 (h1 h2)+M3-(h1-hx) M3:(h3-hx)
_|o] (M1-M2) 1-(h1-h2) HeT
[PV gt cn=6] =1 & [_(M1-M2) (h1 h2)+dM-(h2-hx)” HeT ~
s[2] | (M1-M2) 2:(h1-h2) HeT e]
P22, 2 MEIR R (M1-M2) (h1 h2)+dM-(h1-hx)” HeT
> A o]s|g (M1-M2) 1-(h1-h2) M3-(h3-hx) [ 8
NE N3 gt3 N R (M1-M2) (h1 h2)+dM-(h2-hx)” M3-(h3-hx) | G
T\ — (2] 2 (M1-M2) 2:(h1-h2) M3:(h3-hx) §
3 (M1-M2)  [M2-(h1- h2)+dM-(h1-hx)” M3-(h3-hx) | O
P1_V1 gtl1 — N
L)t n=7 Elo 8| wer M1-(h1-h2) HeT =
P2 ot2 ol =
g > 7|2 &8
L O t3]0 oy HeT M1-(h1-h2) M3:(h3-hx) 56
(A { >
‘lpl?tl CI/I=8 ‘; o .
e S 2 Q HeT M2:(h1-h2) HeT S
P2 g2 Y2 Py 5 Q
I , TS )
W §V3 332 & HeT M2:(h1-h2) M3:(h3-hx) g g
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Xema namepeHun | (=
Cxe a(csmepe E|Z|S(S|2]| am Q12 ar |ame
TynukoBble CUCTE MbI
- Cn=9109|4 5 HeT M1-(h1-hx) HeT N
"J'—@?—" 1142 5 * HeT M1-(h1-hx) HeT c
i i U3 ot | T T
Ll - > a & 8
& T34 HeT M1-(h1-hx M3:(h3-hx) | 2
_____________________ & ( ) (h3-hx) 56
P2 V2 12 C=10 015 . HeT M2-(h2-hx) HeT o~
OJ -
L[5 | Y 5[ wer M2-(h2-hx) HeT o
»—@TIP} ___________ V)—wi_}a: 3]s 152 M2:(h2-hx) M3-(h3-hx) & 8
| X HeT *(h2-hx (h3-hx) |= &
————————————————————— Q a O
(Pyien  (CU=11]0 6 | mer [ M1(h1-hxpem2:(h2-h) HeT ~
— || I
fz@"z 2 1165 HeT M1-(h1-hx)+M2:(h2-hx) HeT c
N> KN 3|6 7|7 2 MH-(h1-hxyeM2-(h2-h) | M3-(ha-hx) | B
b HeT *(h1-hx)+M2-(h2-hx ‘(h3-hx) |= =
»—@L _______________ — & (h1-hx)+M2:(h2-hx) (h3-hx) 56
MW3amMepeHMe obbemMa
J_P1@V1 Cn=12 “ HeT HeT HeT
=
IJ.P2 @VZ > E 'GI_J 'GI_J 'OI_J & HeT HeT HeT ?
= s ERrET| P
:.,-L—©_7,.5 e HeT HeT HeT
CxeMbl Ha UCTOYHUKE
CM=13 7 HeT M1-h1-M2-h2-M3-hxs HeT
V1 t1 P1
¥ b 1 —
§ — | N|m
z evar|g|1]|2[2le M3 M1-(h1-h2)+M3-(h2-hx) HeT N
[ 1 — || » le]
g —>|>(>
V3 t3
o= P 3 M3 M2-(h1-h2)+M3-(h1-hx) HeT
Cn=14| |g Het M1-h1-M2-h2-M3-h3 HeT
N V1 ?tl J_Pl ||
—O—— o 2R N
: evrl3|o|Ille M3 M1-(h1-h2)+M3-(h2-h3) HeT 5
5 b 1 L 1>1>]>
P3 V3 t3
L ¢ 10 M3 M2-(h1-h2)+M3-(h1-h3) HeT

[MpumeyaHve

V' B3uauenne  Tenmnosoi aHeprum  Q12, paccuMTaHHoe nNo  dhopmynam
®PT=1 [Q=M1-(h1-h2)+dM+(h2-hx)] unn ®PT=3 [Q=M2:(h1-h2)+dM+(h1-hx)] npwn
dM=(M1-M2) TOXOECTBEHHO paBHO 3HEpPruu, paccyuTaHHoW no  dopmyne
Q=M1+(h1-hx)-M2+(h2-hx).
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3 WUcnonb3oBaHue No Ha3HaYeHUo

3.1 HPOCMOTp n N3SMeHeHne HaCTpoeYyHbIX NnapamMmeTpoB

3.1.1  [MpocMomp HacmMpoeYHbIX NapaMempoe Mo UuHoukamopy

CoctaB 1 0603HaveHVe NapaMeTpoB HACTPOMKN NPUBEAEHbI B NYHKTE 2.6.

Bbibop nogpasgenos, rpynn napaMeTpoB M NapamMeTpoB BbINOMHAETCSA KraBuLLiamu
@ unn &), Bxoa B BbIOpaHHbIV nogpasgen (rpynny unu napameTp) — knasuwer Beog,
BO3BpaT Ha NpeabiayLLmnii ypoBEHb MEHIO — knasuilei MeHto.

Ecnu BblbpaHHbIi NapameTp He akTyaneH B KOHKPETHOW KOHdUrypauum, To OH UC-
KrnoyaeTcsl U3 MeHio (He oTobpaxkaeTcs Ha aKpaHe).

Moapasaen B2 menio HACTPOWMKW uncknioyaloTcs U3 NpOCMOTpa Mpy YCTaHOBKe
napametpa «Mcnonbs. B2 — Het».

Mprmep NpocmMoTpa NnapameTpoB HAaCTPOVKK NpuBedeH Ha puc.3.1.

Mopsgok NpocMoTpa NnapaMmeTpoB HAaCTPOWKK:

1. YCTaHOBUTb CEPBUCHBIM PeXVM NPOCMOTPa, Haxas Ha 8 ¢ kHomky MeHto.

2. BoibpaTtb meHio «<HACTPOUKWU» 1 HaxaTb kHONKy BBoga,.

3. KnaBuwamn @ unu @ BblbpaTh Tpebyembii nogpasgen (CUCTEMHBIE, BA1,
b2, OOM.UMM.BXOA wnu YMNPABI. BO») n HaxxaTb KHONKy «BBoAgy».

4. Knasuwamm @ nnu @ MOXHO BblbpaTh MHTepecyloLWwWin napameTp Ans npo-
CMOTpa 3HayYeHus.

5. ina nepexopa K n. 4 cnegyet HaxaTb KHornky «MeHto». [Ins nepexoga k nn. 3 unum
2 Heo6x0aMMO HaxaTb KHOMKY « MeHK» HECKONbKO pas.

BHUAMAHMUE! V3meHeHnss napameTpoB B  pexuMme  MNpoCMOTpa  HacTpoek
HEBO3MOXHO!

101:07:04( A «[» - AOCTYN K U3MEHEHWIO paspeLueH

@ CUCTEMHBIE
BAl [CWCTEMHBIE
M3
bq.uun.sxon
VNPABNEHWE 62 @

®

Beibop pasagena

Beibop TB

©@®

Beibop napamerpa M3 cnucka

BuiGop aHaqeHus

Tekylwee 3Ha4yeHue

N3meHeHHne
4YMCNOBOro napamerpa

OTOo6parkaeTca TONbKO
npy paspeweHHom gocryne !

@©® ©®
Beifop napameTpa Bubop nogpasnena

o
g
e Baop, Tun BC=3neKTPpoH.
g 1.Hooo00 Be 0
b7 Baog KouTp.BC=Hert
] Kontp.V=Her
F Me DuKcauns
= @ @ HOBOIro 3Ha4YeHusa
L
Buibop paspsaaa Beixog
ANS W3IMEHEHUS 6e3 M3IMeHeHWn

Pwuc. 3.1 — Mpumep npocmoTpa 3Ha4eHMs napameTpa HaCTPONKM
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3.1.2 U3meHeHue HacMpPOeYHbIX NapaMmempos

BBoa HacTpoeuHbIx NapameTpoB BbiMofHsAeTcs ¢ nomoubio MK (bonee npeanoytu-
TenbHbIN BapuaHT cM. N. 4.4) nnu ¢ knaemaTtypbl.

3Ha4YeHns HacTPOeYHbIX NapaMeTpoB PEKOMEHOYEeTCs CBECTUM BOEAMHO, B BUAe Tab-
nvupl. Mpu HeobxogumocTn nmeTb ABe B[] Tabnuubl cocTaBnslTCA pasfenbHO ANs
kaxgon 6a3bl 6aHHbIX BO1 n BO2.

[ins BBoAa (M3MEHEHWA) HaCTPOEYHbIX NapaMeTpoB C knasuaTypbl HEO6X0AMMO:

1. Pa3pewntb goctyn K nameHenuto B[], kpaTkoBpeMeHHO HaXxaB Ha KHOMKY AocTyna.
[Mpu aTom B MpaBoM BepxHEM Yrny MHOUKaTOpa nosiBnsetcs cumson «[» — gocTtyn K
N3MEHEHUIO NapamMeTPOB pa3peLleH.

KHonka goctyna

Mogenu 01M...05M s Mogenb 04.1 Nait
Puc. 3.2 — PacnonoxeHue KHOMkK gocTyna

M3meHeHVe 3HavyeHns 4MCroBOro napamMmeTpa BbINOMHAETCA nopaspsgaHo. Tpebye-
MbI paspsag BblbrpaeTcsa knasuwamm @ nnm @ npu 3Tom BblIGpaHHbIN pa3psg Bblae-
NSeTCs MUraroLLMm KypcopoMm. MIsaMeHeHne 3HaYeHnst unmdpbl U 3HAKOB «—» (MUHYC) U «.»
(Touka) ocyuiecTensieTcs knasuwamu @ unn @).

3aBepLuaeTca n3MeHeHne 3HadYeHns napameTpa HaxaTnem knasvwv BBO[.

Ecnun 3agaHHOe 3HavyeHWe BHe YCTaHOBMEHHOro AMana3oHa, TO OHO UTHOpPUPYeTCs U
Ha 3KpaH BbIBOAWTCS AMarHocTnyeckoe coobueHre ob ownbke (puc.3.3).

i_

Ownbka BBOaa 3HaU.
Paspew.gnan.3Hau.:
0.0-10000.0

Puc. 3.3 — CoobuieHne 06 owmnbke npy BBOAE AAHHbLIX

BHUMAHME! [Mo 3aBeplueHW0O BBOAA HACTPOEYHbIX MapameTpoB HeOoOGXOAMMO Kna-
Buwwen MEHIO BbIViTM Ha BEPXHWIA YPOBEHb MEHIO 1 BKITHOUYUTL 3aLUTy
Ha U3MeHeHue NapamMeTpPoOB HaXaTuem Ha kHonky floctyn!

3.2 Copoc apxmBoB

Pasgen CBPOC APXUBA meHio TB7 npeaHasHaveH ans obHyneHus cogepXMmoro
N3MEPUTESNbHBLIX apXMBOB M MTOrOBbIX 3HAYEHWA NapaMeTpoB MNpu BBoAe npubopa B
KOMMEPYECKYI0 3KCMyaTaumio. .

Onga sbinonHeHns onepauun CBPOC APXUBA Heob6xoanmo:

1. Pa3spewntb OOCTYN K HACTpPOEYHbIM MapaMeTpaMm, HaXaB KpPaTKOBPEMEHHO Ha
KHOMKY Agoctyna (cm. puc. 3.2);

2. C nomoLblo KnaBuLl unun @ BblOpaTh 1 BoNTK (Haxatvem BBOM) B pa3gen
CEPBUC-CBPOC APXUBA;

3. KnaBuwamu @ unu @ noaTeepanTb HeobxoaumocTb cbpoca «aa» U HaxaTb
knasvwy BBOM. [ina oTka3a oT cbpoca BbiGpaTh «HET».

Mpumeuanne Onepaumnst «CBPOC APXUBA» 06HynsieT TonbKo CoaepXMmoe nsmepu-
TenbHbIX apXVBOB 1N UTOrOBbIE AaHHbIE.
HacTpoiku n cogepxumoe apxmsoB COObLITUN He U3meHsoTcA!
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NHdopmauus o pakte cbpoca apxmBoB hUKCUPYETCH B apxuBe cobbITU.

BOJ DuKcauma
WU3MEHMIA

HATARKR e >
eT
CEPOC APXWUBA @

Bosepat Ge3
HM3IMEHHNA

Puc. 3.4 — Cbpoc apxuBa
3.3 TpocMOTp TEKYLIUX U UTOrOBbIX NOKa3aHUN

MpocMOTp TeKkyLmMX N UTOroBbIX MOKa3aHU BbINOMHAETCA B nogpasgenax Tekywme
1 UTorn rmaBHOro akpaHa MeHIo.

K Tekywum napameTrpam OTHOCATCS 3Ha4YeHUs pacxodoB, TemnepaTyp, pas3HOCTU
Temneparyp, AaBfEeHUs 1 TENIOBON MOLLHOCTW.

K nToroBbiM napameTpam OTHOCATCS 3HAYEHMS C HapacTaroLlMM UTOroM (OT MOMEH-
Ta cbpoca) o6beMoB, Macc, pa3HOCTU MAacc, TEMMOBOW 3HEPrun, CHETYMKU BpeMeHU
HopmarnbHon paboTbl U BpeMeHU OTCYTCTBUSA CYeTa, CHETYMKM ANUMTENbHOCTEN HewTaT-
HbIX CUTYaLNA.

Mpy NpocMoTpe Tekylwux napameTpoB HaMpPOTUB M3MePSieMOro napameTpa otobpa-
xatotcs kogel HC. MNpu npocmoTpe ntoroebix napameTpos koabl HC oTcyTcTBYyIOT.

Mpumep NpocmoTpa TeKyLwmux nokasaHuin no TB1 nokasaH Ha puc. 3.5, UTOroBbIX — Ha
puc. 3.6.

02.02.1611:07:04 T8 1]

TEKYIWMWE TB2 ‘_.7.“
TOrH
PXUBBbI ‘-@—

Buibop Texkywmne noTBl.‘l’%j
napameTpa |f=--- °C

©®

AeWCTBUA

O6wue napaMeTpol
no

wue nolTE (Ib Texkywuweno TB1.
°C dt=33.782°C

6mM3/u Px=4.456 krcfcm2

T Q@ R, @@

Puc. 3.5 — lNpumep npocmoTpa TekyLmnx napameTpoB

02.02.1611:07:04 @ TE1
TEKYILWE TB2
APXWBbI @
Obwue napaMeTpol
@ %
BoiGop WTorm no TB1.TP1

napameTpa

@ @ 1230
MapameT Be16
\liapap @@ il @@
Pwuc. 3.6 — MNMpumep npocmoTpa NTOroBbIX NapameTpoB

B pasgene WUtorum no TB1(2,3)/06wme ona npocmoTpa AOCTYMHbI CYETYMKA ANW-
TenbHocTn HC:

Tmin — pacxog meHee MUHMMYMa; Tmax — pacxog Oonblue Makcumy-
Mma;

Tdt — pasHocTb TemnepaTyp MeHee MUHUMYMa; Tan — OTKINOYEHNE SNEKTPONUTaHWUS;

Tdb — pyHKUMOHANBHBIN OTKa3; TnT — oTCYyTCTBME TEMNOHOCUTENS;

TpeB — Hann4yne pesepca.
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Mopsigok npocMoTpa TekyLmnx 1 NToroebix napameTpoB.

1. Knasvwamn @ unm @ BbIOpaTh pasaen «Tekywwme» unm «tomy» n Haxats «BBogy.
2. BoibpaTb nogpasgen — tennosovi Beog TB1, TB2 nnu TB3 n HaxaTtb «BBogy».

3. Knaeuwamu @@

urn @

BbIOMpaeTcst Heobxoanmbli TpybonpoBoA.

4. Knasunwwamu @ nnm @ BbIGUpaeTCs HYXHbIN NapameTp.
5. [1ns Bo3BpaTa B rMaBHbIA 3KpaH MEHIO Heobxoanmo aABaxabl HaxaTb «MeHo».

3.4 TpocMoTp apXMBHbIX MNOKa3aHUN

TennosblMUCINTENb NO3BOSSET BbIBOAUTL HA MHAVKATOP apXMBHbIE AaHHbIE B YaCOBOM,
CYTOYHOM MN MECAYHOM paspese 3a Nobyto AaTy B npeaenax rinybuHbl apxusa.

lMpocMOoTp Ha MHAMKATOpe apXMBHbIX MOKa3aHWi BbINOMHAETCA B pasaene ApXuBbl.

[Mpumep NpocmMoTpa apxmBHbIX 3anucen npMBeaeH Ha puc. 3.7.

- [sa]
02.02.1101:07:04 chosom APXVB ’ 1@ =
TEKYLWNE CYTOUHbI APXWUB - 2
UTOru MECAYHbIY APXUB nycT 8
APXWBbI @ MTOroBbIN APXUB @ a

3 %
CoobleHue o rpaHuue [AGTBL TPL Ers Koa HC
apxusa gOGJ Brog
BHenpepenoBapxusa Q8§
oF
[[AUTBLTPL €Y% [AUTBIIP102.02.41 12
t=53.782°C a®
V=3.235Mm3 @ V=3.235Mm3 ©
W3meHeHue uncna M=2.12371 M=2.123T1 E
=
AYTBLTP1 4@_ AYTBLTP2 02.02.11 12 3
@ 02.02.11 H1 t=33.782°C t=33.782°C @ S
@ Vv=12.235M3 < = 2
M=1.1237 8
AYTBLTP1 @ 3
@@ 5:323.273852"?5: @ q =
= . M ac
Bei6op paspsina M=1.1237 apx1BHOiA

ONA U3MeHeHus

L

Bbi6op

3anucu
Bbi6op

Tpy6onpoBoaa

@ @ [aTta apxvBHOI
3anucu

Tpy6onposoaa @@

Bbi6op AaTbi
B CTOPOHY
YMEHbLUEHNS

Twun apxvBa
CoobLyeHne o rpaHuue @ FR{3802.01.11 23|
apxuea N\
P BHenpeaenosapxuBa !
1

YcTraHOBKa AaTthbl il'lpocMOTp napame'rpai i MpocmoTp napamerpal
W BpeMeHun | npu U3aMEeHeHun | | npn q)ukcuposaﬂﬂoﬁ:
apXMBHO 3anucm ! paTtbi/Bpemenn ! ! narte/BpeMeHn !

Puc. 3.7 — Npumepbl BbIBOAA HA UHOMKATOP apXMBHbIX BEMTUYNH

Mocne Bbibopa Tvna apxua cnenyeT BbiOpaTe HOMEP TEMMOBOrO BBOAA U HaXaTb
knasuwy Beop. Ha BepxHeln cTpoke nHankaTopa BbIBOAATCA 0603HaYeHMs Tuna apxvea
(AY — yacoson, AC — cyTo4HbIi, AM — mecsuHbI, AU — nTOroBbIN) 1 gata/yac apxue-
HOM 3anucu. Ha HMxXHMX CTpokax — obo3HayYeHne 1 3HavyeHne napameTpa, eAuHULbI U3-
MepeHUn n npun Hanu4mm kog HC.

[MpocmoTp 3HaveHWn Apyrnx napameTpoB Mo TB Ha OoAHOM M TOM Xe uHTepBane
BpeMeHM (pukcmpoBaHHas aaTa) BbIMOMHAETCA HaxaTusAMM KnaBuL @ nnm @

Knasuwamu @ h @ BblOMpaeTcs AN NPoCMOTpa KOHKPETHBIN NapaMeTp.

[na npocMoTpa apxvBHbLIX NOKasaHW OOHOro MapamMeTpa Ha ApYyrux uHTepsanax
BpeMeHun criegyeT HaxaTb knasuwy Beoga. MNpu atom BbligenseTcs gata/Bpems. anee
KnasuLIamu unm @ MOXHO yBenuuuBaTb UM yMeHbLUATb AaTy/Bpemsi.

Mpn gocTvxeHun NpegenoB apxuea (B NpoOLWoM unn Byaywem) Ha HUKHEW CTpoke
nHauumpyeTtcs cooblieHne «BHe npeaenoB apxuBay, YTO CBUAETENLCTBYET O BbIXO4E
3a AManasoH apxvBa.

MoXHO ocyLLecTBUTb ObICTPLIA Nepexoqd K HeoOGXOAMMON AaTe apXvBHOW 3arnucu.
[nsa atoro npu BblAeneHHbIX AgaTte/BpemMeHn (NPOCMOTP NpU U3MEHeHUW AaTel) crnegyet
HaxxaTb knasuwy BBop. Ha askpaH BbiBOAATCA Aata M BpeMms, KOTOpble MOpaspsigHo
MOXHO U3MeHUTb. 1o OKOHYaHUM U3MeHeHUst cneayeT HaxaTb knasuwy Beop.

[nsa BbIxoda B rMaBHbIN 3KpaH MEHIO credyeT HECKOSbKO pas HaxaTb KHomnky MeHto.
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3.5 KoHTponb uamepsieMbix napameTpoB

B npouecce pabotbl TB7 KOHTpONUpPyeT n3aMepsaeMblie U paccyMTbiBaeMble napameT-
pbl Ha COOTBETCTBME AMana3oHy M3MEpeHu a Takke (npy HeobXoaAMMOCTU) Hanuuue
ceTeBoro nutaHus. MNMpu Bbixoge napaMeTpoB 3a AOMNYCTMMbIE Npeaensl opmupyeTcs
ko4 HC, koTophIl BbIBOOUTCSA Ha UHAMKATOP U 3anucbiBaeTcs B apxmB. Tun HC otobpa-
KaeTcsi B NPaBOM HWXHEM Yy 3KpaHa rMaBHOrO MEHIO B BUAE MUraloLLero coobLleHus.

02.02.1611:07:04

TEKYIUWE

nTorn

APXWBbI HC TB1 tl|<== Tun HC

Puc. 3.8 — CurHanusaumst o Hanndum HC

KoHkpeTtHbIi kog HC oTtoGpaxaetcs B nyHktax meHio «TEKYLWME» wnn «APX/BbI»
HanpoT1B MHAMUMpyemoro napametpa. MNpumep nHamkaummn koga HC npusegeH Ha puc. 3.9.

Texymmneno TBL.TPi|Koa HC AYTBLT1P102.02.16 12
g=S2TMC - t=53.782°C Koa HC
V=23.235Mm3 @4—
Go=3.654mM3/u M=2.123T1
MpOCMOTP TeKYLLMX NapaMeTpoB MpocMOTp apXMBHbIX NapaMeTpoB

Puc. 3.9 — MNMpumep nHamkaumm koga HC

||I'Ipume~|aHV|e Kogbl HC B meHio «MTOIMU» He oToGpakatoTcs. ||

3.5.1 [lepeyeHb KOO0 HeWMamHbIX cumyauyuli:

«<» — 3Ha4YeHWe NnapameTpa MeHbLLEe MUHUMYMA;

«>>» — 3Ha4yeHue napameTpa bonblle MaKCMMyMa;

«!» — oTcyTcTBYET HanpﬂmeHm% nuTaloLwen cet, obpbIB MUHUN CBA3N UINN Heuc-
npaBHOCTb pacxofgomMepa ;

«#» — BeNMuMHa aucGanaHca Macc npeBbILaeT A0MNYCTUMbINA Npeaen’);

«R» — Hanunune peBepca B cuctemMe TennocHabxeHus;

«O» — OTCYTCTBME TENNoHocUTENs (nycTtas Tpy6a).

MpumeyaHusa 1. KoHTponb o6pbiBa NMHUM CBA3U UMM HEMCNPaABHOCTU pacxogomepa
BO3MOXHbI TOMbKO NpU NPUMEHEHMN pacxogomepos lNutepdroy.
2. HC no gncbanaHcy macc oTobpaxkaeTcs ToNbko B MeHo «APXB»
ans napametpa dM.

3.5.2 KoHumposib mekyuezo pacxoda

Mpu yctaHoBKe TMnNa BogocyeTymka «MexaHuU4.» 1 NpeBbILIEHUN BXOLHOW YacToThl
OT pacxogomepa BenuuuHbl B 2 'y, (6onee Bbicokasi YacToTa NpuHUMaeTcs 3a apebear
KOHTaKTOB repkoHa), popmumpyeTtcs ko HC «>» 1 Ha HOUKaTOp BbIBOAWUTCS 3HAYEHUE
pacxoga, cooTBeTCTBYyloLlee YyacToTe 2 L.

Mpun ycTaHOBKe pexuma KOHTPOIsi CeTeBOoro nuTaHus (paboTocnocobHocTH) pacxo-
pomepos (KoHTtp. BC#HeT) 1 He noagknioyeHHOM curHane koHTpons (bonee nogpobHo
cM. n. 3.5.8), Ha uHaMKaTOp BLIBOAMTCS hakTUYECKOe 3HaYeHWe pacxoaa u otobpaxa-
etca kog HC «!» (otcytctByeT nutaHue BC).

3.5.3 Koumponb daeneHusi

KoHTponupyloTca M3MepeHHble 3HaYeHWsi BXOAHOro Toka OT OAaTYMKOB [AaBreHUs.
Ecnu 3HaueHus BbIXoasaT 3a guanasoH 3,2...24 MA, To B apxuBe dukcupyetcs kog HC
«<<» UNN «>>», @ Ha VHOUKATOPp BbIBOAUTCSA coobLieHne «— — —». [Npu Hanmymm HC no
0aBMNeHUI0 pacyeT MacChbl U SHEPrum BbINOMHAETCA MO AOrOBOPHOMY 3HAYEHUIO OaBne-
Husa (Pgor1+Paor3).



Tennosbluncnutens TB7 ncnonHexdna M PykoBogcTtBo no akcnnyataumm c. 27

3.54 Konmposnb memnepamypsbi

KOHTpOJ'IVIpleTCﬂ M3MepeHHble TeKyllne 3Ha4YeHuda Temnepatyp Ha COOTBETCTBUE
AnanasoHy. Ecnn 3HaveHune TemMnepartypbl BbIXOOAUT 3a yKaBaHHbIVI AaunanasoH, TO B ap-
Xuse CbVIKCMpyeTCFI kog HC «<» nnn «>» n Ha nigukatope OT06pa)KaETC$I L=—=M.

PacueTt maccbl 1 aHeprum no Tpybonposogam Tp1+Tp3 npu Hannunm HC onpepens-
eTCcsl 3Ha4YeHMEeM HacTpoeyvHoro napameTpa «KoHTp.t». BapuaHTbl NpeacTtaBneHnst UH-
dopmaLmm 0 TEKYLLMX N apXMBHbIX AaHHbIX NpeAcTaBneHbl B Tabnmue 4.

Tabnuua 4.
nanasoH Tekywme ApxuB
MapameT A KoHTp.t
P P KOHTpONs P 3HavyeHne| Kopg HC 3HayeHune Kog HC
CyeT.0TM. - «<» UNN «>» —— == [«<» vnu «>»
t1,t2t3 | 0++180°C -
C noacr. ——— | «<»unm «>» [toor1+taor3|«<» nnm «>»
tx 0++180 °C = ——— |«<>unm«e>» | txpgor.  |«<» unm «>»
tHB -50++130 °C > - «<» UNMN «>» —— = [«<» vnun «>»

MpumevaHue: < — noboe 3HavYeHne

3.5.5 Konmposnb pazHocmu memnepamyp

KoHTponupyeTcs pasHocTe Temnepatyp di=(t1-t2). Ecnu 3HayeHne pasHocTu Temne-
paTyp MeHbLlUe, YeM gonyctumas BennynHa dtmin, To Ha MHOuKaTope n B apxmBe OUK-
cupyeTtcs kog HC «<<».

Pac4yet aHeprun no TB npu Hanuuuu HC onpegenseTca 3Ha4YeHMEM HaCTPOEYHOro

napameTtpa «KoHTp.dt». BapuaHTbl npeactaBneHns nHdopmaumMm O TEKYLLUX U apXuB-
HbIX AaHHbIX NpeacTaBneHsl B Tabnuue 5.

Tabnuua 5.
[Owana3soH Tekywme ApxuB
Mapametp KOHTpONS KonTp.dt 3Ha4yeHne Kog HC 3HayveHuve | Kog HC
Het daktny. dt HeT daktuny. dt HeT
. -~ | Be3 noger. | PakTny. dt «<» dakTny. dt «<»
dt dt < dtmin °C C nopcr. dtmin «<» dtmin «<»
CyeTt.oTM - «<» - «<»

Mpw otcytcTBum TennoHocutens (V1, V2 = 0), pasHoCTb TeMnepaTyp He KOHTPOIUPYETCS.

3.5.6 KoHnmposib «4acoeoz20 menna»

Mpn pacyeTe 4acoBOro Tensna MoryT BO3HUKHYTb CUTyauMW, Korga nosyYyeHHbIn pe-
3ynbTaT UMM OAHO U3 CriaraemblX B pacyeTHON hopmyre CTaHOBUTCA OTpUUATENbHbIM.

TB7 B 3aBMCUMOCTU OT 3HayeHusi napameTpa «KOHTP.Q», KOHTpONMpyeT AaHHYyo
CUTYaLMIO N KOPPEKTMPYET Pe3ynbTaT BbIYMCTIEHWIA.

BapuaHTbl NpeacTaBneHnss MHGoOpMaLuM B apxuMBax B 3aBMCMMOCTM OT 3HauyeHUs
napameTpa «KoHTP.Q» npefcTasneHsl B Tabnuue 6.

Tabnuua 6.
KoHTp.Q 3HayeHune B apxuBe Kog HC
Het ®dakTnyeckoe 3HavdeHne Q12 n Qr HeT
Bes noacr. dakTnyeckoe 3HadveHne Q12 n Qr «<»
C nopcTan. OTKOppeKkTMpoBaHHoe 3HaveHne Q12 n Qr. (OTpuuartens- «<»
HbIM pe3ynbTaTtam npuceanBaeTcs 3HayveHue 0)
CuyeT OTM. - «<»
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3.5.7 Konmponwb pazHocmu yacoebix Mmacc (6anaHc macc)

KoHTponb pasHocTn yacoBbix Mmacc npumeHsetcs TOJIbKO ansa cxem namepeHun, B
koTopbIx napameTp dM paccuutbiBaeTcs no pasHoctn dM=(M1-M2) (CU=1, 2, 4 n 6).

KoHTponb HeGanaHca Macc BbIMONHAETCS B KOHUe vaca. PasHoctb macc M1-M2
CpaBHMBaeTCH ¢ Benu4mHon gonyctumoro HebanaHca HBE. BennunHa HebanaHca onpe-
[enseTcsa Kak HBE=10"2 dMmax (M1+M2), rae dMmax — gonycTumoe 3HavyeHve HebanaH-
ca, %. B 3aBucumocTtu ot napametpa «KoHTp.dM» B apxuB 3anncbiBatoTCa U3MepPEHHbIE
WUNN OTKOPPEKTMPOBaHHbIE 3HadeHns M1 n M2. Anroput™ (opMMPOBaHUSA apXUBHBIX
3anucenn M1 n M2 npu pasnuyHbix 3HadeHnax «KoHTp.dM» npusegeH Ha puc. 3.10.

KoHTtp.dM "':B ? +H|B dM=M1-M2 Tun cuctembl
Het Musm, koga HC Het Jo6as
Be3 noactaH.1| Musm+HC «#» Muam OTkpbITas
Be3 noactaH.2| Musw+HC«#» Muzm | Musm+HC«i#» 3akpbliTas
C nogctan.1 | Musm+HC«#» McpeaHee Muzm OTKpbITas
C noacTtaH.2 | Muam+HC «#f» McpeaHee Muam+HC «#» 3akpbiTas

Puc. 3.10 — dopmupoBaHve apxmea B 3aBUCMMOCTU OT napameTpa KoHtp.dM

KoHtp.dM = Het KoHTpons HebanaHca HeT. B apxmB 3anucbiBaloTCs N3MepeHHble 3Ha-
YeHusa M1 n M2. Kog HC He chopmupyeTcs.

KoHTp.dM = Be3 noacT.1. Tonbko hukcupyetcsa npesbiweHne (kog HC «#») oTpuuarens-
HOWM pa3HOCTU Macc Hap, BenuuvHon HebanaHca. B apxuB 3annchbiBaloTCH M3MEpPEHHbIe
3HaveHua M1 n M2.

KoHTp.dM = Be3 nopact.2. Tonbko dmkeupyetcst (kog HC «#») npeBbilLeHVWEe pasHOCTU
Macc nNo MOAynio Hag BenuumHon HebanaHca. B apxvB 3anucbiBalOTCS U3MEpPEHHbIe
3HaveHua M1 n M2.

KoHTp.dM = C noact.1 Mpu npeBbiLLEHNN OTpULIATENBHOW Pa3HOCTM Macc Had BENUYUHOM
HebanaHca dmkenpyetca kog HC «#» 1 B apxuB 3anvcbIBaOTCS UBMEPEHHbBIE 3HAYEHNSI
M1 1 M2. Ecnn pasHocTb Macc HaxoauTcest B ananasoHe — Hb<dM<O0, To apxmBHble 3Ha-
YeHWs 3aMeHsIoTCs Ha cpegHee 3HaveHne M1=M2=0,5-(M1+M2).

KoHTp.dM = C nopcT.2. Ecnn pasHoOCTb Macc HaxoauTtest B guana3oHe — Hb<dM<+HB,
TO apxuBHble 3HadyeHns M1 un M2 3ameHalTCA Ha cpedHee 3HaveHue
M1=M2=0,5-(M1+M2). B npotuBHoM cny4ae cukcupyetca kog HC «#» 1 B apxus
3anuncbIBalTCA M3MepeHHble 3HaveHna M1 n M2.

MpumeyvaHmne Koppekumn nogsepratoTcs TONbKO apXuBHble 3HaveHuss M1 n M2. 3Have-
Hus o6bemoB V1 1 V2 3aHocATcs B apxmB 6€3 KOpPEKTUPOBKM.

3.5.8 KoHnmposnb cemeeoz20 numaHusi unu pabomocnoco6Hocmu BC

Bbluncnutens nossonseTt KOHTpONMpoOBaTb Hannymne ceTeBoro NMTaHUA Ha pacxoao-
Mepax WnuM uMHOUBMAYanbHY paboTocnocobHOCTE pacxogomepoB «[MuTtepdnoy»,
BKItOYAsi KOHTPOIb LENOCTHOCTU IUHUK CBA3MW. VICTOYHMK CUrHarma KOHTPONS SIBMNSOTCS:

— JononHutensHbIn MNynbCHbIM Bxoaa (X10:1 ) cnegyeTt nogatk HanpsbkeHue ot 10
no 30 B ¢ ogHoro 13 GriokoB nNUTaHusa pacxogomepoB. [laHHbI cnocob pekomeHayeTcs
NPUMEHATb B Criydae NOAKIYEHUS GNOKOB MUTaHUS BbIYMCIIUTENS U PacxodoMepoB K
pasHbiM paszam nnu asTomaTam.

— Pazbem PWR (cm. cxembl nogkntodeHust, Mpunoxenne B). OanHbin cnocob KoHTpons
pekoMeHayeTCs NPy NOAKITIOYEHNN BbIYMCITUTENS U PACXO40OMEPOB K OOHOMY aBTOMaTy.

— WmnynbcHble Bxoabl (X5, X6). MpumeHeHne Bo3moxHo TOJIbKO ¢ pacxogomepamu
Mutepdnoy. Mpu 3TOM BbIXOA pacxodomepa OOIMKEH UMETb pexuM «MHBepCHbINY unm
«TenemeTpus».
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Cnocob koHTpons BbibupaeTcst yctaHoBKoW napameTtpa «KoHTp. BC» no kaxgomy
u3 TpybonpoBoAOB TEMMOBOro BBoAa. VICTOYHMK curHana KOHTpons 3agaetcs BbIGopom
napametpa «AOrM. UMMN. BXOO-Ucnonb3s.».

Mpw oTCcyTCTBUM CETEBOrO NUTaHUSA (BbIXo4e M3 CTPOs pacxogomepa nnu obpbiBe NUHUK
€BsA3n — Tonbko Ans MNutepdnoy) dopmrpyeTcs kog avarHoctupyemon cutyaumm HC «!» no
o6bemy 1 macce no Tpybonposoaam, st KOTOPbIX YCTAHOBIEH PEXMM KOHTPOIS.

HanbHenwwni pacyet macc, NoTpebrneHHON 3HeprMm 1 apxuBMpoBaHue napameTpoB
BbIMOIHAETCH B 3aBMCUMOCTM OT 3HaveHns napameTpa «KoHTp.V» (cm. n.3.5.1).

HC no oTkntoYeHuto nuTaHns popmmpyeTcs npu nponagaHnus KOHTPObHOMO Hanps-
XXEHWs Ha BpEMSA He MeHee 2 MVH.
Tabnuua 7 BapmnaHTbl KOHTPOSS CETEBOrO NUTaHUSA

HacTpownku
Cxema noakrnoyeHms OnucaHne
WMcnonb3os. A | KoHTtp.BC
HeT koHTpoOns JTio6oe 3HayeHune HET

KoHTponb nutaHus Bbl-
nonHsieTcs Yepes [o-
2|3|4| [nOMHWTENBLHBLIN BXOA.
T r -1 [[oc bl pacxogomepa
2 ) |NOAKMOYaTh Ha KOHTAKT
X10:1 (X5:3 ans 04.1 KoHTp.ceTn CeTb 0o0OLY
X10 PWR J1anT), MUHyC — Ha nto-
1 | 2| 3[all1 | 2| 34| |60 CBOGOAHBIV KOHTaKT
-1 X4,X5:A (nobon ceo-
0oHbIN KOHTaKT F- X4,

w
E-Y

Oon.umn -
BX X5 ans 04.1 NanT).
X4 X5
A 1|2[3]af1]|2]3]4
B [1]2]3]|4]1/2]3|4 KoHTporb nuTaHus Bbl- |Jllo6oe sHayeHue,
NOsHsIeTCA Yepes pasb- Kpome CeTb 061y
X10 PWR em PWR Bbluucriutens | «KoHTp.ceTu»

][+ | HIE

+ -
Unut=10...30V

Beixog F2 MNuTe s}
|| Pdnoy KoHTponb nutaHwus, pa-

fl' X4 X5 60TOCNOCOBGHOCTU pac-
A: 1i213lal 1]2]3]4 X0fioMepa 1 LernocTHo-
It CTV IR CBASN HEPE3 | 13,606 aHaueHme Unous.PC
Bl 1/12(3/4[1[2/3[4 NMNyIbCHbIE BXOAb! Bbl-
yucnuTens.
X10 PWR TONbKO ans pacxo-
1 ‘ zl 3 ‘ a4 lz l 3 ‘ 4 gomepoB MNutepdnoy

3.5.1 KoHumposib yacoeo2o o6bema

KoHTponmpyeTcs naMepeHHoe 3HayeHne obbema no Kakgomy vM3 TpybonpoBogoBs Ha
4acoeoM uHmMepeasie, Ha npegMmeT Bbixoda 3a yCTaHOBMeEHHble npegenst (Vmin wn
Vmax). B 3aBucumocTy oT 3HadyeHus napametpa «KoHTp.V» (KOHTponb YacoBoro obbe-
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Ma) n Bbl6paHHOF0 pexunmMa KOHTpOsAa Hanndna ceTeBoro NUTaHua akTMBU3SUPYHKOTCA pas-
nnyHble HC no o6bemMy 1 paccuMTaHHON Macce.

BapwuaHTbl npefcraBneHus uHOpMaumMm B apxvBax B 3aBMCMMOCTM OT 3HaYeHUs
napametpa «KoHTp.V» npeacraeneHsl B Tabnuue 8.

Tabnuua 8.

KoHTp.V Vpakr=0 0<Vdakr<Vmin Vpakr>Vmax
3HaveHune | Kog HC | 3nadvenne | Kog HC | 3Hayenune [ Kog HC

Het VdpakT HeT Vpakr HeT
Bes noacr. Vpakr «<» Vpakr «>y
C nonacr. 0 HeT Vmin «<» Vpoor «>»
C nopacT. v koHTp.U " Vmin «<» Vpor «>»
CueT oTMeHeH * VcpakT «<» Vpakt | «>»

" Mpv NnponagaHn ceTeBOro NMTaHNsA B apxvB 3anuncbiBaeTCs 3HaYeHne JOroBOpPHOro obbema
(Vmor) n kog HC «!». MNpwn apyrnx 3HaveHusx «KoHTp.V» B apxmee dukenpyetcs kog HC «!», a
graqume YacoBoro obbema 3aMeHseTCs MpoYepKamy.

PacueT macchl 1 9Heprum octaHaBnMBaeTCsl, B apxmse no oobemy dukeupyetcs kog HC «<»
UM «=>». 3HavyeHne 4YacoBoro obbema paBHO PAKTUHECKOMY 3HAYEHWIO.

3.5.1 Konmposib omcymcmeusi mensioHocumerisi (nycmasi mpy6a)

Bbluncnmtenb dukenpyeT akT OTCyTCTBMS TennoHocuTens B Tpybonposogde npwu
YCINOBWUMK, YTO pacxofomep BblgaeT rnormyeckuin curHan «lycraa tpy6a» nnm ncnonbay-
eTca pacxogomep Nutepdnoy B pexxume TenemeTpus.

Jlornyeckuin curHan nogaeTcs Ha oauH U3 AuCkpeTHbIX Bxodos [B1...[1B4. B HacTpoiikax
no Tpybonposoay cnepyeT ycTaHoBuTb napameTtp «KoHTp MNT=0a» n 3apgatb Homep Auc-
KpeTHoro Bxoga: «Bxopg MT=x», roe x — Homep BxoAa. [ononHuTensHO B HAacTpoOWKax Anc-
KPETHbIX BXOAOB 334aeTCs TUM YPOBHSI BXOAHOIO KaHarna (HopMarnbHO 3amkHyTbId (H3) nnm
HOpMarbHO pa3oMKHYTbIN (HP)) n Bpems noatsepxaeHus cpabatbisaHus (TNoaTs. ).

Mpn ncnonb3osaHun pacxogomepos [MuTepdnoy B pexvume TenemeTpus AUCKPET-
Hble BXOAbl HE 3a4€NCTBYHOTCS.

Mpu nosBneHun curHana «lycrasa Tpy6a» AnuTensHOCTLI0 6onee 2 MUHYT, Ha UHAK-
kaTope oTobpaxaetca kog HC «o» c yka3aHmem Homepa TpybonpoBoaa v HauuMHaeT
HapaLwmBaTbCA UTOrOBbIV CYHETYMK ANUTENbHOCTN OTCYTCTBUS TennoHocutens — TnT.

3.5.2 KoHnmposnb pesepca

KoHTponb peBepca B TB7 BO3MOXeH TOMNbKO AN OTKPbITBIX CUCTEM Tennonotpebne-
HWs1, KOrga TennoHocuTenb nogaetca no obpatHomy Tpybonposoay (Tp2). MpumeHsie-
mas KoHdpurypaumus tennosoro seoga CU=4, KT3=1, ®PT=1 unu 3; Kontp.R=EcTb.

BapuaHTbl npeactaBneHus MHopmMauum B apxmBax B 3aBUCUMOCTU OT 3HadeHus
napameTpa «KoHTp.R» npeacraeneHsl B Tabnuue 9.

Tabnuua 9
3HayeHns B apxvBe
Kontp.R V2 V3 M2 M3 Kog HC
Het V2 V3 V2:p2 V3:-p2 HeT
Be3 noacr. V2 V3 V2:p2 V3-p2 «R»
C noacraH. 0 V2 0 V2-p2 HeT
Cuer oTM. V2 V3 --- --- «R»

Mpn «KoHTp. R=Be3 nopcTaH.» KOHTPONMPYeTCa TONbKO CaM MpOoLEecc peBepca.
Pac4yeTt maccbl 1 Tennoson 9HEPrnun BbINONHAETCA No CbaKTVI‘-leCKI/IM 3Ha4YeHnaM pacxoaa
n cpukeupyetca HC no pesepcy.

®ukcauma HC npovicxogut ecnn curHan «Pesepc» OT pacxogomepa Wi Hamuyme um-
MynbCOB Ha PEBEPCHOM BbIXOAE NPUCYTCTBYET HEMPEPLIBHO B TEYEHNE HE MEHEE 2 MUH.
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Mpn «KoHTp. R=C noacTtaH.» peBepcHbIn NOTOK B obpaTHOM TpyGonpoBoae ukcu-
pyeTcsa B apxmBe no Tpybonposoay 3. To ecTb, Npy peBepce HapaliMBakTCA UTOroBbIE
nokasanusa no V3 n M3. Hapawmsanue V2 n M2 octaHaenusaetcs. pn 9TOM KOHTPOmb
pasHocTu Temnepatyp oTknoyaeTtca. HC no pesepcy He dmKkcupyeTcs.

Mpn «KoHTp. R=CyeT oTMeHeH.». Pac4yeT macchbl 1 TENNOBOW 3HEPrMn OCTaHaBMu-
BaeTCs, B apXuBbl 3aHOCATCA hakTuyeckne 3HaveHus obbvemoB no V2 un V3, a Takxke
dumkeupyetca HC no pesepcy.

B 3aBMCMMOCTM OT peXuMOB BbIXOOOB Pacxo4oOMepoB BO3MOXHO 3 BapuaHTa KOH-
Tpons pesepca B TB7.

Tabnuvua 10 BapvaHTbl nogkntoveHns n HacTpoviku TB7 onsa yyeta pesepca

BaDUAHTH! KOHTDOMS. Pexwvm BbI- Napa- Hactpoiiku no Tpybam
P Sosepon P xona BC Ha Meﬂp Tp1 Tp2 Tp3
Tp2
- Tg)?élgr'f’p'ﬁsgﬂ%':""l vi F1 Tun BC| Onektp | Snektp | Onektp
[ —> N} -
§ O6paTHBIi V2 MMMNYIbCH. KoHTp. | CeTb 06w/ | CeTb 06w/ | CeTb 06w/
TPygonposoa QJ;‘"JL] F2 - BC |WHaus.PC | Mnaous.PC | Mugus.PC
§ : MUMMYIbCH. A A A
:E¢=--n-, V3 Bxoag R 0
| rheBo %“".rLi Vi o Tun BC| Onektp | Onektp | 3nektp
lI; Og:THbll«"I V2 MMMYIbCH. KoHTp. | CeTb 06w/ | CeTb 06w/ HET
§Tp*’4‘f"°“°ﬂ QS“'#’JL F2- ) BC |Wuome.PC | Mnaue.PC
TNOrNYeckui

@ > Q\j_f,na Bxoa R 1.4
c: ngélgu%ué:gg = nm Vi Tun BC|TenemeTp. | TenemeTp.| Onektp
| —» S/ F1(F2) - KoHTp.
(] e
ET&GU%r;;,égﬂ — V2|TenemeTpus BC MHame.PC | Mhane.PC HET
O TNM
o — S Bxoa R ---

3.6 KoppeKkuus yacoB TennoBbIYUCIUTENA

BbluncnuTens gonyckaeT KOPpPeKLmIo TekyLlero BpeMeHn 6e3 cHATUS nnomM6el npea-
cTaBuTens cHabxatoLen opraHm3auumn.

[wana3oH koppekuun 15 MuH. PaspelueHHbIn nHTepBan Koppekuun Bpemenun ¢ 20
Ao 40 MuH Tekywero yaca, 4YToGbl B pesynbTaTe KOpPPeKuMM 4YacoB He mpoucxoguna
CMeHa TeKyLlero yaca.

MopsaoK KoppeKLum Yacos:

1. 3anpeTuTb JOCTYN K HACTPOEYHbLIM NapamMeTpam.

2. YCTaHOBUTb CEPBUCHbIN PEXUM NPOCMOTPaA, HaxkaB Ha 8 ¢ KHoMKy MeHto.

3. Buibpath MeHio «<HACTPOWKW» 1 HaxaTh kHornky Beoga.

4. Boibpatb nogpasgen «CUCTEMHbBIE» n HaxaTtb kHonky «BBopy».

5. Knasuwamu @® win @ BseiGpats nogpasgen HACTP. OATbI/BPEMEHM u
HaxaTb KHoOMKy «BBoay.

6. Knasunwamm @ unu @ BblbpaTh nogpasgen BPEMA n Haxatb kHonky «BBogy».

7. Knasunwamm @ unu @ yCcTaHOBWTL Tpebyemoe BpeMs 1 HaxaTb KHonky Beoga,.

8. [Insa BbIxo4a B rMaBHOE MEH0 HaXxaTb KHOMKY « MeHK» HeCKONbKO pas.




Tennosbluncnutens TB7 ncnonHexdna M PykoBogcTtBo no akcnnyataumm c. 32

BHUMAHME! Ecnu BbinonHUTE onepaumy no nn 2...6 npu paspeLleHHoM A0oCTyne, TO
6yaeT BbinonHeH CBEPOC apxuBa!

3.7 Pexum «TENEMETPUA»

Pexum Tenemetpun (TIIM) npegHasHadeH AN nepegayn nsmepuTenbHON, AnarHo-
CTUYECKON M MAEHTUMKALNMOHHON MHpopMaUnn Ha TennosbluncnuTene TB7 mucnonHe-
H1a M no umnyneCcHOMY Bbixogy pacxogomepos [utepdnoy.

Mepenaye noanexar criepytoLime napameTpbl:

— TeKyLMIA pacxon,

— o6bembl C HapacTalLlWmMM UTOrOM B MPSMOM M OBpaTHOM HanpasneHUsX; Bpems
HapaboTkn 1 Bpems HapaboTku ¢ oLMBKON pacxoaomepa.

— napameTpbl HACTPOMKUN U naeHTUuKauum: Bec umnynsca, 1Y, MakcumarnbHbIN pacxos
N Knacc pacxogomepa, 3aBOACKON HOMEp, KanubpoBoYyHble KO3hMULMEHTLI, HOMEP BEPCUM
1 KOHTPOSIbHAas CyMma BCTPOeHHOro MO, pexxviMbl YNCIOMMMYMbCHBIX BbIXOAOB.

Ons pa60TbI B pexunme tTenemeTpun ogmH U3 HNCronmMmnyribCHbIX BbIXOAOB pacxono-
mMepoB I'IMTepcbnoy npeaBapuTenbHO A0S KeH ObITb HaCTPOEH Ha pexum «TenemeTpusy».

MNpumeuaHne B pexvime TenemeTpum MoryT paboTaTth Kak BCE MMMNYIbCHbIE BXOAbI Bbl-
YMCNUTENS, TaK U OTAENbHbIE, COBMECTHO C MMMYILCHBIM PEXVMOM MO
ApyrviM KaHanam.

Pacxopomep lMuTtepdnoy nogknoyaeTcs craHaapTHBIM 06pa3om No YMCroMMMNynbC-
HOMY BbIXxoAay. B HaCTpOIZKaX BblHMCnnUTena cnenyet yCtaHOBUTbL TUM BOAOCHETYMKa —
«Tun BC=TenemeTtpus».

MNpumeuaHne Tok NoTpebneHUs TENMOBLIYUCTIMTENSA B PEXMME TENEMETPUM BbilLe, Yem
npw paboTe B UMNYNLCHOM PEXMME, NO3TOMY NpUMeHsATb TB7 B gaHHOM
pexume pekoMeHayeTCsl C BHELUHUM GIIOKOM MUTaHWS.

MpumeyaHusa [Mpun ncnonb3oBaHMK pexrMa TenemMeTpun psag HacTPOEeYHbIX NapameT-
pOB MOryT NMpUHMMAaTh NObIe 3HaYeHNs, Tak Kak He UCMOMNb3YHTCH B NpoLecce pa-
00Tbl. B yacTtHoCcTU:

1. Bec umnynbca (napameTtp BW). PeanbHbii BeC uMnynbca pacxogoMmepa nepeaa-
eTCs No KaHany CBA3W.

2. MNMpumeHeHne AMCKPETHOro BXoAa ANis KOHTPOns peBepca. [JaHHbI napameTp
ucnonb3yeTcs TONbKo B KoHpurypauum CU=4, KT3=1. N3ameHeHne HanpasneHuns
NnoToka TennoHoCUTENSs NepeaaeTcs No TeneMeTpum, NO3TOMY AUCKPETHbIA BXOA
He ucnonb3yeTcs.

3. NpvMeHeHne AMCKPeTHOro BXoAa AN KOHTPOMS OTCYTCTBUSA TEMMOHOCUTENS.
OTcyTCTBME TENNMOHOCUTENS NEepefaeTcs No TenemMeTpun, NO3ITOMY OUCKPETHbIN
BXO[, HE UCMONb3yeTCs.
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3.7.1

HuazHocmuka cocmosiHusi pacxodomepa lMumepdgprioy

KoHTponb napameTpoB, nepegaBaeMbIX pacxogoMepoM Mo TenemMeTpum 4OCTYMNeH B
meHio CEPBWC/TENEMETPUA. MocnegoBaTenbHOCTbL AENCTBMIA MO MPOCMOTPY napa-

METPOB pacxo4oMepoB npmeefeHa Ha puc. 3.11.

02.02.1911:58:00
APXWBbI
CEPBWUC

HACT Radaicia

Hanp.nutaHua: 3.53
e

AOWCKRETHLLE BXNNhI
TEJNEMETPWUA, kaHan 1

WH®O
Tun: PC65-60-A ™~

3aB.HOoMep: 123321

G: 1.5 mM3/u4
V+:100.03 m3
V-: 0.0 M3
Tpab.: 123 4
Tpab6.ow.: Oy
Ac: E2

A: 2.000

B: 0.120

Bec mmn.: 2,0 n/vmMn

F1: 2 F2: 10

> MapameTtpel Mutepdnoy
W pe3ynbTaTbl U3MEPEeHMIA

ne: 3.15

KC: 4E37 -~

Puc. 3.11 — lNopsiaok npocMoTpa COCTOSAHNS pacxogoMepa

OnarHoctuyeckne cooblieHnss OT pacxogomepa
NAMUR. MNepeyeHb anarHocTn4ecknx coobLeHnii n
Tabnuua 11.

nepenarTca B CUCTEME KOOUPOBKMU
puBegeH B Tabnuue 11.

Kogbl owmnbok MNutepdnoy Ha nugukatope TB7

EO 3arpsisHeHne aNekTpoaoB

E2 MycTtas Tpyba

F3 HewuncnpasHocTb annapaTypbl
E4 Marnut

E5 3aMblkaHue aneKkTpoaoB

A9 Hoctyn k kKanubpoBkam

E11 [Meperpy3ka 4acTOTHOro Bbixoga
E12 Pacxop 6onblie makcumyma
F20 OG6pbIB MHAYKTOpA

F21 K3 nHgykTopa
A22 Owwubka ToKka

3.8 CepBucHble hyHKUUN
MeHio « CEPBUC» npegHasHayeHo ons:

HaCTPOKKK KOMMYHUKaALMOHHbIX NOPTOB Com

npocmoTpa nHgopmaummn o npubope (Cepsruc—MHdopmaumsa o npubope);

1 n Com2 (Cepsuc—KommyHukauun);

KOHTpONSA 3HayYeHnst BXoaHblx curHanos (Cepeuc—Hanagka);

cbpoca cooepXUmMoro apxmea 1 UToroBbix napametpos (Cepsrc-Copoc apxmsa);
nepesofa BbluncnmTens B pexum nosepku (Cepsuc—llosepka);
nepekntoveHus aktmeHon bl (Cepeuc—AktusHas B[l);

nNpocMoTpa CTaTUCTUKK No 3HepronoTpebneHuto (CepBuc—OHepronotpebneHue);
npocMmoTpa annapaTtHbIX HencnpasHocTen (CepBnc—Anmn. HemcnpasHOCTH);
KOHTPONSA COCTOSIHNS ANCKpeTHbIX BxogoB (CepBuc—unckpeTHble BXOAbI);
KOHTpons HanpsxeHus nutanus (Cepeuc—Hanp. nutaHus);

npocmoTpa cocTosHus pacxogomepa utepdnoy (Cepsuc—TenemeTpus).
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Ons Bxoga B meHio «CEPBUC» cnepyeT paspelunTb CEpBUCHBIN YPOBEHb MEHIO,
yaepxusas He meHee 8 ¢ knasuwy MEHIO.

3.8.1 HUHpopmayus o npubope
Mpu BXoAe B AaHHLIV NYHKT Ha 3KpaHe oTobpaxatoTca ceefeHus o npubope.

Mogent BblYUCAHUTENS mmp TB7-04.1M
AnnapaTHas BepCus mmp AB 5.0 ne 2.00 <=m [IpOrpaMMHas Bepcma
3aBoAckoi HoMep ==»| N 18001234 KCK=EBO3 |e=m KoHTPONbHasA cymMa Kanubposok
KoHTponeHaa cymMa MO ==p| KCMNO=8DC2, KCH=7478 |¢== KOHTPONbHAA CYMMa HAcTPOEK

Puc. 3.12 — Hdpopmaums o npubope

3.8.2 KommyHukauyuu

Moppasgen npegHasHaveH ans HacTponku Com-nopToB.
CkopocTb obmeHa BblbnpaeTcs B gnanasoHe 1200...115200 6uT/c.
HoctynHbl npotokonsl: Modbus RTU, Modbus ASII, PPP.

|| Mpumeyanune [Mopt Com1 cooteeTcTBYET UHTEPency RS232, Com2 — Ethernet/RS485. ||

WHDOPMALINA O NPUBOPE CropocTb: 9600
|E];|ﬁﬂ““:i!!"“| MpoTokon: Mod RTU > 9600

HANAOKA 19200
SHEPIrONOTPEB/MIEHMWE 38400

>Modbus RTU
Modbus ASCII
PPP

Puc. 3.13 — Hactpornka Com-nopToB

|| MpumeyaHmne MakcrmanbHas cKOpocTb 0OMeHa no nHTepdpericy RS232 9600 kout/c. ||

Mpumevanue [pu paboTe no nHtepdeiicy Ethernet HacTporku Com2 gormkHbI BbITh:
CkopocTtb — 115200; NpoTokon — Modbus RTU.

3.8.3 Hanadka
B faHHOM nyHKTe 0TOGpakatoTCst 3HAaYEHWSI BXOAHbLIX CUTHAMOB MO KaXgoMy M3 KaHaros.
Homep KaHina 3H£|'-IeHMe napameTpa

11=12,0 mA (1904)
Tok =*1(15210,0 ma (1203)

Y AUn
{ R1=129,230 Om (1234) |[ = oA/
CONpoTUBNEHWE mm{ oo

R6=129,230 Om (1234)

Yactota —b[ F1=1,275Ty N=123 4mm K ONNMYECTED MMNYNLCOB
F7=0,275Tu N=023

Puc. 3.14 — 3Ha4yeHns BXogHbIX cUrHanos

|| Mpumevanne 3HayeHue yacToTbl F8 cOOTBETCTBYET AOM. MMMYNLCHOMY BXOAY. ||

3.8.4 [uckpemHble exo0bl
B naHHOM nyHKTe 0TOGpakatoTcst 3Ha4YEHWUS BXOAHbBIX CUTHANOB Ha OUCKPETHbIX BXOAAX.
HoMep auckpeTHoro Bxoaa
I
OB1 AB2 AB3 [AB4
1 (] o o

F
L |
CocToaHue AWCKPETHOro Bxoaa:
- 0 - BXOAHOW CUrHan oTCYTCTBYET;
- 1 - BXOOHOW CUrHan NpucyTCTBYeT
Puc. 3.15 — CocTosiHne BXOOHbIX CUrHaNOoOB Ha OMCKPETHbIX BXOA4aX

||I1pvlmeqauue B mogenu 04.1 JlanT auckpeTHbIe BXOAbl OTCYTCTBYIOT. ||
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3.8.5 [losepka

[ns nepesoga Bbluucnutens B pexxvm MNOBEPKA Heobxoanmo:

e paspeLwunTb AOCTYM K HACTPOEYHbIM NapamMeTpaM, HaxkaB KpaTKOBPEMEHHO Ha
KHOMKY AocTtyna (cMm. puc. 2.2);

e C MOMOLLbIO KnaBuLL @ unu @ BblbpaTh 1 BolTU (HaxxaTvem BBO[) B pasgen
CEPBUC-TNOBEPKA,

e Knaeuwamu @ unm @ NnoAaTBEpPANTL HEOBXOAUMOCTL BXoAa B pexum MoBepka
«Bkn» 1 HaxaTb knasuwy BBOJ,. [Ina otka3a oT Bbi6paTh «BbIKn».

Axtve.6A: BA1 Aktus.6A: 6A1

Tun 6aTtapen: C Twn 6aTtapen: C
Hanp.nutauma:3,55 B

5B
Boikn NoareepwaeHue
a) PEXHMa NOBEPKH

Puc. 3.16 — BkntoyeHue pexvmMa noBepku
Mocne BKMOYEHNS pexuma NoBEpKu:
— B BblYNCIINTENb 3arpy)KaeTcs nosepoyHas 6asa gaHHbIX;
— ycTaHaBnmBaeTcs Bpems xx:58:00.
PaKT HaxoXOAEeHWUS BbIYUCIIUTENS B PEXUME MOBEPKU NMOATBEPKAAETCA MUralowmum
cumBsorom «IM» B MpaBoM BEPXHEM Yriy 3KpaHa.

i MHaMKaumA pexumMa
ApxXugpr 1S (1) nceco

Dukcauma

Bosspar Ges
HIMEHMIA

W3MEHWA

Pwuc. 3.17 — NHankaumsa pexvima noBepku
Mo OKOHYaHUM NOBEPKM BBIYUCIINTENST HEOOXOAMMO OTKMOYNUTL AaHHbIA pexum. No-
cnepoBaTenbHOCTb AeNCTBUIA aHarnorMyHa BKITHOUYEHUIO MOBEPKM.
Mpwu BbIXOOE M3 MOBEPKM coaepxunmoe Tekyllen B[] BocctaHaBnMBaeTcs.

BHUMAHMUE! TlMocne okoH4aHWs NoBepkn HEOOGXOOAMMO YCTaHOBUTb ATy U BPeEMS U
coenats CBPOC APXUBA.

MpumeyaHue [py NoBepke B aBTOMATUYECKOM PEXMME NEPEBOA BbIMUCIIUTESNS B PEXUM
MOBEPKU 1 BO3BPAT U3 HETO, @ TaKKe YCTaHOBKA BPEMEHU M COpPOC apxmBa
npoussogatca ABTOMATUYECKMW.

WHopmaumsa o pakte noBepku uKCcMpyeTcs B apxmBe COObITUN.
3.8.6 CmeHa akmueHoOU B[]
Mogpasgen npegHasHa4vyeH Anst CMeHbl aktueHow B,

%EES EOAHP?(T“PBEABH EHWE Baon BBEﬂHﬂ'IiEl ;I: PONb _@,’ %Esg ‘T:Onl'lp(;i('ll"PBEnEﬂ EHWE
Axtne. B1: A1 LOEeEIE |AkTE. B/: 612
Tun Gatapen: AA f usMEHUA | Tun GaTapen: AA
BA1 * BriGop Bs0n nEE%KJ'IIOHEHHeI‘ B0 ﬂegémsuueuweusﬂ
i ; naponem GETYMOM
aon?ﬁgagnﬁﬁea @. a # AKTMEHOH B P 807) Oviccauns ACCTY!
M3MEHMIA

Puc. 3.18 — CmeHa akTtnBHoOM B[]

MpumevaHue WameHenue Tekywen B ¢ knaBnaTypbl BO3MOXHO MPU YCIOBUAX:
1. Ncnonb3osaHue B2 paspewwero (YNPABIEHUE BA2—-
Ucnonb3oBaHne B2-[1a).
2. 3apgaH criocob nepekntoyeHusi Bl «Bpy4Hyro».
3. PaspelueHa cmeHa B[] ¢ knaeuatypsbl (C naponem unm C goctynom).
4. Cxembl namepeHuin Bo Bcex TB (TB1...TB3) B2 He paBHbI Hyrt0.
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Mpumeyvanue [Maponb no ymonyaxuo 11111.
YTeps naponsi npMBeaeT K HEBO3MOXHOCTW €ro BOCCTaHOBMEHUst 6e3 06-
paLLeHns K NPOU3BOAUTENIO.

MHdopmaums o cakte cmeHbl Bl dukenpyetcs B apxmee nsmeHeHus .

3.8.7 OHepzonompebrieHue
Moapasgen npefHasHayeH Ansa BbIBOAA CNPaBOYHON MHpopMaumMmn 0 BpeMeHu pabo-
BbIYUCIUTENS B PeXMMAaXx, BIMSIOLWMX Ha pecypc baTapeu:

Hapab. 6e3 Bl — paboTa BbluncnMTens ot 6atapen (6€3 BHELIHEro nMTaHus);
PacueT. pec. 6aT. — pacyeTHOe BpeMs ncdepnaHusi pecypca 6atapew;

Hapa6. gucnnes — anuTtenbHocTb paboThl Aucnnes oT 6aTapew;

Hapa6.no cetn — pabota no nHtepdericy ot 6atapeun.

Hapa6. 6e3 BN :1u
Hapa6.aucnnena: 123y

Hapa6.nocetn :32y
Pacu. pec. 6ar. :8789y4

Tb

Puc. 3.19 — UHdopmauus o paboTe BbluncnuTens

4 [oaroToBKa K aKcnnyartauuu

4.1 PacnakoBka
Mocne pacnakosku TB7 nomeLLaloT B Cyxoe oTannMBaemMoe nomMeLleHve Ha 24 vaca.

4.2 MecTO yCTaHOBKM U KpenneHue

Mpu BoIGOpE MecTa ycTaHOBKW criefyeT yuuTbliBaTb, YTO AONyCcTUMbIMKU Ana TB7 sB-
nstoTes paboune ycrosus cornacHo nyHkTy 1.2.4. Hanbonee 6naronpusatHas Temnepa-
Typa okpyxatowlero sosgyxa ot 15 go 25 °C. B nomelleHun HegonycTMMo Hanuuve na-
pOB KMCMOT, LWenoyen, NnpuMecen aMMmaka, CEPHUCTLIX U OPYrMX ra3oB, Bbi3biBAOLLUX
KOppO3uio, a TaKkke HeaonycTMMa KoOHAeHcauus Braru.

MecTo ycTaHOBKM He AOMKHO pacnonaratbCs BO6nM3n cunoBbix kabenew, anekTpo-
LMTOB, CBAPOYHBIX annapaTtoB U T.M., uHaye TB7 cnegyeT 3alimMTUTb 3a3eMIIEHHBIM Me-
Tannmyeckum Kopobom.

KpenneHne ocHoBaHMs Kkopryca NpOu3BOAWMTCH BUHTaMM B 4-x TOYKax COrMacHo
puc. 4.1 (Mpu CHATON KpbILLKE MOHTaXHOro otceka) unu Ha DIN-peliky.

) 186 R
vl 0)
gl l@ ©
L] L]
LS 0

Pwuc. 4.1 — Cxema kpenneHus kopnyca TB7
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4.3 MopknioyeHne BHELWHUX Lenen
4.3.1 O6wue mpeboeaHus

BHUMAHME! 3AMPELWAETCA MNPUMEHEHWE OATHWKOB, BbIXOA KOTOPBLIX
CBA3AH 3NEKTPUYECKW C KOPIMYCOM (3EMIIEN)!

[nameTtp kabens, nponyckaeMoro 4epes kabenbHble BBOAbI, BblbupaeTcs ot 4 ,u,2o
8 mM. CeueHre NpoBOOHMKOB, NOAKMNOYAEMbIX K pa3bemam, JOMKHO ObiTe 0,12—-0,5 mm®.

Ecnu B pagnyce go 10 metpoB oT TB7 1 nepBuYHbIX AaTYNKOB OTCYTCTBYIOT CUIIO-
Bble NMPOBOAHUKM C UHAYKTMBHOWM Harpyskon 6onee 1 A (TpaHcdopMaTopbl, CBapOYHble
annapaTbl, ABUraTtenu) u Npoyne UCTOYHUKN SNEKTPOMArHUTHbIX MOMEX, TO NIMHUK CBA3N
C AaTynMkamu JonyckaeTcs NpoknaabiBaTb HE3KPAHMPOBAHHbLIMU kKabenamu.

Mpn HanMMuUM BblENEPEYNCTIEHHbIX UCTOYHMKOB 3MEKTPOMAarHUTHbLIX MOMEX NTMHUN
CBSI3W C JaTyvkaMy PEKOMEHAYETCSl BbIMOMHATbL 3KpaHUPOBaHHbIMU Kabensmu nnbo
npoknagpiBate B MeTannmMyeckux Tpybax vunu metannopykasax. [pu atom gns npo-
KNnagku CUrHanbHbIX AMHUIA MOXHO NPUMEHUTL 00LLMIA kabenb.

OkpaHbl kabenen JOMKHbI OblTb 3NEKTPUYECKN CoedMHEHbl Mexay CoboIn (Tonbko B
OofHOW TOuKe) u obwymm nposogoM npubopa. [Ans aToi uenu Mcnonb3oBaTb KOHTaKThI
1B..4B pasbemoB X4 unun X5. MNMpumep NoaknoyeHns npuBeaeH Ha puc. 4.2,

3anpeu.|,aeT09| npucoegnHeHne 3KpaHoB K NoObIM NOCTOPOHHMM Liendam, BKno4aaA 3asem-
NeHnA U 3aHyneHna. Cnep,yeT NMPUMEHATb Kabenu, umeroLme U3onNALMIO noBepx IKpaHa.

—N Pacxogomep 1 KonT| Uens
~220V | Bnox +12v'q F1+D ;"‘.l O| 1A | Bx1 TB7
:@HHTE{HHH azv | - "‘f,' O| 18 | o6 X4
~29 OV'_ N c Pacxogomep 2 ~ !
— noK . +2V || F1+ —r 0| 2A | Bx2 X5
@nuTanﬂ v | Fr- i‘ ;. 0| 28 | osu
~oov—T" . Pacxogomep 3|
—L NOK +“{2v || Fi+ |® . Q| 3A | Bx3
:@I‘IMT&HMQ azv i F- -.r: O/ 38 | 06w
T : 4A | Bx4
:o 4B | O6w

HE NOAKMIOYATb ! K

Puc. 4.2 MNpumep nogknoyeHnst UMNYIbCHBLIX JIMHUA CBA3N
MMnynbcHble AaTyMKm NOAKNI0HATCS 2-X XUIbHbIM kabenem anvHoi go 500 m.
K nmnynecHomMy Bxogy TB7 MoryT noaknodaTbCsi YCTPOMCTBa C NUTAHNEM UX BbIxoga OT
TENNOBbLIMMUCIUTENS (MACCUMBHBIV TUM) UK OT COBCTBEHHOTO MCTOYHUKA (AKTUBHBIV TUIM).

BHewHue ycTpoictBa (Mogem, KOMMbIOTEP), MNOAKMYaemble N0 UHTepdency
RS232, gomkHbl MeTb 3aLMTy OT MMMYIIbCHBIX NEPEHanPSPKEHNI U MOMeX (rpo3o3allm-
Ty) C NOACOEANHEHNEM K MUHUM 3ALLUTHOTO 3a3EMIIEHUSI.

3awmTHoe 3a3emneHvne TB7 oT nopaxeHus aneKTpu4YeckMm TOKOM He TpebyeTcs.
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4.3.2 [lodknoyeHue mepmornpeobpaszoeamersel conpomussieHusi (TC)

TC nopgkntoyaeTtcsa 4-x xunbHblM kabenem anuHon go 500 m npm ycnoemu, 4To CO-
NPOTMBNEHUE KaxXaon Xunbl kabens He npesbiwaet 100 Om.
BapwuaHTbl nogkntoverns TC B 3aBUCUMOCTY OT UCMOMHEHNS MOKasaHbl Ha puc.4.3.

COZOEDID

1 2 4 4%

3 BwiBOAA
|1AIB} znlsllan(ml -m{s;l
t° — 4
1 2
2 8bisona _Q_
tO
a) MopgkntoyeHne TC no 4-npoBogHON cxeme 6) MNopakntoyeHue 2-x npoBoaHbIX TC

Puc. 4.3 - BapuaHTtbl nogkntodeHusa TC

[onyckaeTtcs nogknioyeHne ogHoro TC Ha HECKOMbKO KaHarnoB M3MepeHns TeMnepa-
TYPbl TENMOBLIMUCIIUTESS.

MpumeyvaHne Cxema noaxrtoveHms Ha puc.4.3.6 oTHocuTcs Tonbko K TC ¢ HepasbeMm-
HbIM ABYXMPOBOAHbLIM kabenem.

|| BHMMAHMUE! HapaiwBaHve Hepa3beMHOro ABYXnpoBogHOro kabens He gonyckaetcs ! ||

4.3.3 [lodkntroyeHue ynbmpa3eyKkoebix pacxoO0omMepos

Ons nutanus YJIbTPA3BYKOBbLIX PACXOOOMEPOB BE3 COBCTBEHHOIO UC-
TOYHUKA TNMUTAHNA npepycmoTtpeH knemmHuk X10. Ha KoHTakTbl 2...4 BbIBOAMTCHA
HanpsbkeHue 3,6B. Cxema nopkntoyeHus Y3 pacxogomepos npuBegeHa Ha pyc.4.4.

X4
1 2] 3] 4| A
2|2
+U 7
@ Bhix //!/) B
06w —/
U X10
+3,6(+3,6/|+3,6
@ Bhix | » ‘ y |
06wy / /

Puc. 4.4 Tpumep nogkntoyeHns Y3 CHETUMKOB C NMUTAHUEM OT TEMNOBbIMUCTIMTENS

Mpumeyvanune [lpy nogknrOYeHNN YNbTPa3BYKOBbIX paCXO040MEPOB K BbIYUCIIUTESIO C aB-
TOHOMHbIM NNTaHMEM UCMNOSIb30BaTb 6aTaper0 nutaHua Tmna D !
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4.3.4 lNodknroyeHue damyukoe dasJsieHuUsI
Oatunkm gasnenus (O0) nogknioyaeTcs 2-x XunbHbeiM kabenem anuHor ao 500 m.

Mogaya nutanns Ha O] opraHn3oBaHO Yepes KOHTaKTbl rpynnbl A pazbemoB X6 n X7
(puc. 4.5). MNutanne Ha rpynnbl [ moxeT nogaBaTtbes oT Bl TennoBeMmcnuTens npu
ycTaHoBneHHbix mxamnepax JMP1 u/vunn JMP2 vnu HenocpeaCcTBEHHO Ha KOHTaKThl A
npu cHaTbIX pkamnepax JMP1 u/unn JMP2. [laHHOe pelueHne No3BonsieT 1Ucrnonb3oBaTb
pa3nuyHble BapyaHTbl noaknoydeHusa .

JMP1 JMP2*

- -
LX) [X)
X6 U1 U2 X7
Telsle| Tl2]504| A
112(3|4)(1]12|3]4 B
elejolelle]|e]e]e
RS
PWRE 58 8ada
00[|
1/2/3|4

Puc. 4.5 — OpraH1sauus nuTaHmsa 4aT4nKoB AaBreHnst
BapwuaHTbl nogkntoyeHnst 4aTYMKOB OABMNEHUS:

CHATL —_—p se ee
AKamnepst
X6 X7
A
JMP1 JMP2
4f1[(2[3]4
B elsls ] YCTaHOBUTL e o um
PWR xamnephb!
1[2[s]s X6 1 X
[« Q
4
o

~220B HRNHEE
T | (@ @

t

2208 - ot |

BapuaHT 1. MHaueuayaneHoe nutanve O BapuaHT 2. Nutanue 44 ot BN TB7

CHATb —_—p oo e

AXamnepbl
X6 X7
Rl T T
HEY EYEE
L I -

PWR

P1)| -
e[ Iy] @,
~2208 1 |EﬂTB?tJ

<+ +
~220B ] EN1 00

2208

BapwuaHnt 3. PasgenbHoe nutanne TB7 v [

Puc. 4.6 — Npumepbl NOaKNIOYEHNS 4aTYMKOB AaBMeHUs
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4.4 BBop HacTpOeYHbIX NapamMeTpoB
Mepen BBOOOM B 3KCMIyaTauuto HEOOXOAMMO MPOU3BECTU HACTPOMKY TEMNOBbIYUC-
NUTENs Ha KOHKPETHYH KOHUIypaLuno CUCTEMbI TENNOCHabXeHns.

HacTpowka TennoBblYMCNNTENS BbINOMHAETCA NOoMoLLbo nporpaMmmbl « TB7 KoHdwu-
rypatop». [NonHylo HacTPONKY UINN U3MEHEHME HEKOTOPbIX NapamMeTpPoB MOXHO BbIMNOr-
HWUTb BPYYHYIO Yepes3 CUCTEMY MEeHIo B cooTBeTcTBuM ¢ n. 3.1.2.

BHUMAHUE! 3HayeHus HaAcTpoeYHbIX NapameTpoB pekoMeHAyeTcsl corfacoBath C Ten-
nocHabxaroLLeln opraHnsauvei, npeaBapuTensHo oopMYB B BUAe Tabnuvupbl.

CdopmupoBatb Tabnuuy € HacTpOEYHbIMM MapaMeTpamMu MOXHO B Mporpamme
«TB7 KoHdumrypaTop» 6e3 nogknodeHns K Belumcnutento. [Ans aToro Heobxoammo:

1. BBeCTV B NnporpaMme HeobX0aNMbIE HACTPOEYHbIEe MapameTpb.

= | TBT Konguryperop == o]
@ailn  Bug  Hacrpoilem nporpamms  Cnpasa
- Kowmurypeposanse  RESECTET=S] TB7 Kowdmryparop
= CucTera
e O6uwme | Tpybea 1.3
TE2 {He wen ) CH 6, KT3=3, ®PT=0 || (M | Cuctema - [sea]kT3[@PT[m12 |.ar
% B2 (He mcn) t1 Pl WL 333 0 TB weaen. 0 0 O12=Mifh1-h2) MaT
Cepeuc 1 OTkpriTan LU | 012=M1{h1-hZ)+dMh2-h et
2  Omepuves |z 0 2 O2=MIMh-hd) HET
31 Orepurss 0 3 Q12-M2p1-hZdMpl-h meT
2 P2 V2 4 OTepiTan 10 Q12=M2[h1-h2) HET
5 JmxpriTan 1 1 012=M1{h1-hZ)+dMh2-h weT
- B JaxpuiTan 12 Q12=M2(h1-h2) HET
? AncnmiTag 1 1 M 2eM2Mh1-hZerdihl-h  uaT
JanaTh napameTpe
YT b Wareperse tHe:
Hcnonoaoeanne b t<a {rp.C) Pxa (MMa): Hcnons3osanie e
KouTpons napaseTpoe:
KonTpone t KoxTpons did: dibAman: (0-47%):
EouTpons dt dt man (rp.C) KouTpons O:
| =l E =
2 o O

2. CoxpaHuUTb HACTPONKK B hann And nocrneayoLlen 3annucu B BelYUCINUTENb, a Tak-
e ChopMMUPOBaTL OTHET O HACTPONKAX.

1 | TE7 Konduryparop =T .-,i‘
Taiin  Bua  Hacrpoficm nporpammes  Cripasxa
= CUCTEMA
=Bl ) [ ] [
TB1 (CW=6) ¥CTaMoBuTE CBRIE v
TB2 (He men) ) . .
4 B2 (He wcn) OTKPLITE HACTPORKM M3 (harfina | CoxpaHMTE HASTPOFKH B hafnn | OTueT o HACTpORMKEX
Cepemc | I
| [
1 Cucrema
2  Cepsmc
2 O O

3. Pacneuatatb oT4yeT 0 HacTporikax. OTYeT O HaCTPOKax MOXHO BIIOXWTb B MpO-
eKTHyl0 JokyMeHTaumio. Mpumep oTyeTa O HacTpomkax (HacTpoeyHas B[l) npveeneH B

npunoxexum .

MNMocne BBOOa HaCTPOEYHbIX MapameTpoB PEeKOMEHAYEeTCH BbINOMHWUTL onepauuto
CBPOC APXUBA (cm. n. 3.2).
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4.5 Anpobauusa pyHKLMOHUPOBaHUS

Mocne moHTaxa u BBoAa 6a3bl AaHHbLIX HaAo yoeauTbCs B HOPManbHOM OYHKLMO-
HMpoBaHWK y3na yyeTa. [lna aToro crnegyeT nocnefoBaTernibHO BbIBECTUM HA MHAWMKATOP
3Ha4YeHus TemnepaTtyp u o6bEMHbIX pacxogoB. [Mpy COMHEHMAX B peanbHOCTU UX 3Ha-
YeHUI nocnefoBaTeNbLHO NPOBEPSIOT: MOHTaX Lienein, HacTpOeYHble NapameTpbl Ha Co-
OTBETCTBME MacnopTy AaTYMKOB M AaTYMKOB Ha COOTBETCTBME UX nacnopTy. Mpu Hamu-
yumn kogosB HC, crnedyeT yCTpaHWUTb BbI3BaBLUYIO MX MPUYMHY, PYKOBOACTBYACH MYHKTOM
5.2.

5 OO6cnyxuBaHue nNpu aKkcnnyartayuu

51 Mopspaok akcnnyaTtauun

B npouecce akcnnyartauuu B3anmogencTaue nons3osartens ¢ TB7 B OCHOBHOM CBO-
OUTCA K CYATBIBAHUIO TEKYLLMX U apXMBHbIX NMOKA3aHWUI U BHELLHEMY OCMOTPY.

Mpy Heo6x0ANMOCTM TaKkKe NPON3BOAOST:
® CMeHy CXeMbl M3MepeHuii (HanpymMep, 3MMHEN Ha MNETHIO 1 HaobopOoT) — MPU Hanw-
4ymm ogHon 6a3bl AaHHbIX B1 unn cmeHy 6a3 aaHHbIX — nNpy paboTe ¢ AByms B[.
® MOAKIIOYEHME MOAeMa, KOMMbIOTePa (B TOM YUCne M3MEHEHWE 3HAYEHNI CKOPO-
CcTM obmeHa) — 6e3 cHATUSI NNIOMObI.
C yctaHosneHHon TPOH.407290.007 MI1 nepnoAnyHOCTbIO OAUH pa3 B 4 rofa npo-
BOAST NOBEPKY.
Mpu cHATUM € akcnnyaTauMm Ha noBepKky Heobxoanmo 3adMKCMPOBaTb apXMBHbIE
nokasaHusi, NOCKONbKY B pe3yrnbTaTe NoBepku OHW ByayT cTepThbl U3 namatn TB7.
OTtnpaska TB7 Ha nosepky AonyckaeTcs 6e3 MOHTaXHOro otceka (HWXKHeW 4acTu
BbluMCNIUTENS).

5.2 YcTpaHeHue HewTaTHbIX CUTyaLumn

TB7 nmeet cucteMy AnarHocTuky. [inarHoctuke nogBepraroTCs:

e MapameTpbl cuctem TennocHabxeHns TB1...TB3;

e annapaTHas YacTb TENIOBLIYNCINTENS;

® Hanuyme HanpshkeHMs BO BHELLHEW anekTpoceTu, nutatoLen BC.

Ina yctpaHenusa HC B cuctemax TB1...TB3 npoBoasT MeponpuaTvsa no npoBepke 1
YCTPaHEeHMo BO3MOXHbIX NPpUYKH. B nepByto ouepeab crnegyeT NpoBepUTb:

e HapgeXHOCTb KOHTaKTOB Ha CTOpOHe Aatyuka n TB7;

o OO6pbIB, KOPOTKOE 3aMblKaHME UM 3aMblKaHUE Ha 3EMJTIO JIMHWUM CBA3M;

o CooTBETCTBME NOMSPHOCTU CUrHana.

B cllydae noasrieHna annapaTtHbIX HeucnpaBHOCTEN I'Ipl/l60p cnenyet oTnpaBuUTb Ha
3aBOA-U3roTOBUTESNb UNN B CEPBUCHbIN LIEHTP.

AnnapatHble HeucnpaBHocTM (All) oTobpaxalTca Ha WHAMKATOpE B  MEHH0
«CEPBUC-Ann.HeMcnpaBHOCTUY.

[MepeyeHb annapaTHbIX HENMCNPaBHOCTEN:

— AUMN1, AUN2 — HencnpasHocTb AL,

— EEPROM, EEPROMwW — HeuncnpaBHOCTb NamaATu;

— MuT. gaTYNKOB — HN3KOE HanpsXKeHUe Ha KOHTakTax 2...4 knemmHuka X10%;
— RTC — HeuncnpaBHOCTb YacoBOroO KBapLa;

— CLK — HencnpaBHOCTb BbICOKOMACTOTHOMO KBapLa.

* Knemmuumk X10 ucnonbayetca TOJIbKO gns nutanus Y3 gatyumkoB pacxoga (cm. n.
MopkntodeHne ynbTpa3BYKOBbIX PacxofoMepoB). B ocTambHbIX cryyasx KneMMHUK
[OIKeH ocTaBaTbCsA CBOOOAHbLIM.
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PekomeHgaumm no yctpaHeHuto HC npuseneHbl B Tabnuue 12.

Tabnuua 12
HC Cnocob ycTpaHeHus
MposepuTb:
— CooTtBeTcTBME AaHHbIX nacnopta TC 1 3Ha4YeHWs HaCTPONKM.
Temnepatypa |— LlenoctHoctb YyBcTBUTENBHOMO 3nemeHTa. Conpotuenexne TC
BHe JananasoHa|npu Temnepatype 6nuskon 20 ‘C gomkHo GbiTe B npenenax 107—
U3MepeHmii 109 Om gnsa 1000 n Pt100 n 535-545 Om gnsa 50001 n Pt500.

(puc. 4.3), obpallas BHMMaHWe Ha Homepa koHTakToB B TC 1 TB7.

MpaBUnNbHOCTL  NOAKITHOYEHUS TC Kk TennoBblMUCIIUTENIO

mMacc BHe Juana-
30Ha ycTaBku

JaBnenue BHe| MpoBepuTts:
avanasoHa usme-| — PyHKUMOHMPOBaHUE GrioKa NUTaHWA JaTyunka JaBneHus.
peHun — Hannume BbIXOQHOMO TOKa OT AaTyMKa.

O6bem BHe| [poBepuTh:
avanasoHa  ycra-| — OBOCHOBAHHOCTbL 3HAYEHUI YCTABOK U NPaBuibHOCTL BU.
BOK — Hanunuune curHana ot BC.

OTCyTCT\B/y’Ol\; MpoBepuTb Hanunuune kogoB HC no ykasaHHbIM napametpam. [pwu
fiokasaqia v, YHanuuum kogos YCTpaHUTb NPUYMHBI X BO3HUKHOBEHMS
Q B apxvBe

MpoBepuThb:
HebanaHc

— [lecTBMTENbHO N HET NOAMNUTKA CUCTEMbI TEMMOCHAbXeHUs, a
NS 3aKpbITON CUCTEMbI — HECaHKLMOHMPOBaHHOro Bogopasbopa.
— O6ocHOBaHHOCTL 3HaveHus yctasku dMmax.

Tennosas
3Heprusa  oTpuua-
TenbHa

MpoBepUTb, YTO HET MOAMUTKA CUCTEMbl TEMMOCHAOXEHUS N TEM-
nepaTypa Boael B 06paTHOM Tpy6onpoBode HuXe, YeM B nogato-
Lwem.

[NepepbiBbl B
anekTponuMTaHum
BC (kog HC B ap-

xuBe «!»)

[MpoBepuThb:
— VimeeTcs M BO3MOXHOCTb HECAHKLMOHMPOBAHHOIO OTKIOYEHNS
nuTaHna BC. Onsa ero vcknoveHuss NNoMoupyloT pasbeMHble CO-
edVHeHns uenen nuTaHus, B TOM Yucne nogknioyeHne 6noka nuta-
HMs K anekTpoceTn. Mpu HeobxoaumocTn obecneyeHns HaaexHoro
anektponutaHusa BC npumeHnts 6nok 6ecnepeboriHoro nutaHus.
— Mpwn ncnonb3oBaHMKM pexmma KOHTPONSA CETEBOro MUTaHWs pac-
xopgomepoB [utepdnoy «MHame.PC» npoBepuTb, YTO pacxogomep

UMEET PEXMM Bbixoda «NHBEPCHBINY.

6 TpaHcnopTupoBaHue U XpaHeHUe
TpaHcnopTupoBaHnve TB7 cnegyeT npou3BoAUTb TOMBKO B YMAKOBKE aBTOMOOWUITb-

HbIM, XeJne3Hoa0po

XXHbIM, aBUaUMNOHHbIM, Pp€4HbIM U MOPCKMM TPAHCMNOPTOM C obecne-

YEeHMEM 3alnTbl OT A0XOS U cHera. Mpu TpaHCNOPTUPOBaHWM OOMKHbI cobnoaaTbes:
Temnepartypa okpyxatoLero Bodgyxa ot MuHyc 10 go 50 °C; oTHocuMTenbHas BNaXxHOCTb
0o 95 % 6e3 KkoHaeHcauum BRarmu.

TB7 6e3 ynakoBku [OMycKkaeT XpaHEHUE B 3aKPbITbIX OTaMfMBAEMbIX XpaHWUnULax
npu Temnepatype ot 10 go 30 °C n oTHoCcUTENbLHOM BRaxHocT 0o 95 %. KoHaeHcaums
Briaru He JonyckaeTcs.

XpaHeHue cneg

yeT BbINOMNHATbL Ha ctennaxax. Cknaguposarnve TB7 gpyr Ha apyra

He ponyckaeTcsi. PaccTosiHMe 0O OTOMMTENbHBLIX YCTPOWCTB AOMMKHO ObiTb HE MeHee
0,5 M. Bo3ayx He JormkeH cofepXaTb Mbiv, NApoB KUCIOT M LIENoYyn, a Takke rasos,
BbI3bIBaOLLUX KOPPO3unto. MNpu xpaHeHnn He TpebyeTcs KoHcepBaUMmn 1 06CnyXnBaHWS.
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MpunoxeHne A — Cuctema AMarHOCTUKM

OuarHoctupyemble cutyauum B cuctemax TB1...TB3
TB7 oTobpaxaeT Ha MHOUKATOpPE U coxpaHsieT B apxuee kog HC namepsiemon Benu-

ynHbl. B Tabnmue A1 n A2 npmBegeHbl COOTBETCTBUE NPUYMH BO3HMKHOBEHUS 1 kogos HC.
Tabnuuya A1 — PacnosHasanne HC no ee kofy B TEKYLLMX MNOKa3aHUSAX

BenunuuHa MpuynHa lMoka3aHus Kon
Temnepatypa t1+t3 n tx t=<0°C — =
t>+180°C - >
TemnepaTypa tHB t<—50°C — <
t>+130°C - >
IBX < 3,2 MA - <
HOasnexne P1 - P3 IBx > 24 MA —— S
Pacxog Go1 — Go3 F > 2y npu «Tun BC» = MexaHuu. CootBeTcTByloLiee 2y >
Pacxog Go1 — Go3 He nogknoYeH KOHTPOnb cetu PakTn4eckoe 3HavYeHne !
Pacxon Go1 — Go3 OTcyTCcTBUE TENoHoCUTeNst dakTnyeckoe 3HayYeHne o
Pacxon Go2 PeBepc DaKkTuyeckoe 3HavYeHne R
Tabnuua A2 — PacnosHaBaHue HC no ee kogy B YacOBbIX apXUBHbIX MOKa3aHUAX
BenuuuHa MNpuyunHa HacTtpoiiku MNoka3aHus Kon
Temnepatypa t1, t2 t<0 Ew CuyeT OTMeH. ———
nt3 unu ge CueT ¢ nogc. toor
Temnepatypa tx t >180°C - txgor <
Temneparypa tHB t<-50 - _ nn
vwnu t >130°C >
[aeneHune IBx < 3,2 MA _ Pnor
P1-P3 munm IBx > 24 MA
bBes noacr,
Cyer OTI\'/EIleHeH Vebakr
VdpakTt > Vmax >
C nogacr., Vaor
C nopct. u KoHTp.U
> Bes noacr,
0 < VcpakT < Vmin g Cuet oTMEHEeH Vepaxr -
O6bem 3 C noact Vmin
V1,Viuv3 VdpakT = 0 > C noAcT. 1 koHTp.U 0
OTcyTcTBME KoHTp.V # C noact. n
ceTeBOro NUTaHusa KkoHTp.U -7 .
Unu oTcyTcTBUE KoHTp.V = C noacr. n ) :
cBa3u no TIIM KoHTp.U Aor
KOHTpT%J;%:IyCTOM Ko;;p' Kontp.MNT=Ma ®dakKTny. 3Ha4yeHne | o
O6bem V2 PeBepcCHbI NOTOK KO;TP. K KouTp.R#Het ®dakTny. 3HavyeHne | R
oHTp.R#C nopacr.
= Bes nogct.1 m
Macca dM npnam| _ 9M <—HB 2 C noacr .1 daxrma. anavenme | 4
= M1-M2 dM< —HB nrn £ Bes noacT.2 1 )
dM > HB S C noger.2
a bes noacrt. PaKkTny. 3Ha4YeHue
Tennosas " Q12<0 fo C nopcr. 0 <
3Heprua Q12 o
x CueT OTMEHEH _

* KoHTponb npoBoauTCcsa Ans kaxgoro cnaraemoro dopmynbsl Q12 U npucsanBaeTcs
cnaraemomy 0 (Hynb) B Criyyae ero oTpuuaTenbHOro 3Ha4YeHusl.
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NMpunoxeHne b — PacnonoxeHne pa3beMoB U CXeMbl

noaoKnNnw4YeHUsa AaTYUKOB

MpumeyaHue Cnoco0bl KOHTPOJ1A CETEBOI0 NUTaHNA pacxogomMepoB, CXeMbl NoAKIHoYe-

OHO onncaHbl B pasgene 3.5.8.

HUA N HACTpouKa BblHUCIUTENA NOAPO
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MpunoxeHune B — Noaknrw4yeHMe BHEWHNX YCTPOUCTB
1 NogknioyeHne TB7M k komnbroTeEpyY No UHTepdency RS232C

Posetka DBOF Poserka DBOF

2 NogknioyeHne TB7M k mogemy no nHrepcency RS232
Poaetka DBOF Bunka DBSM

RS232C r%
06

”0
© TA?C

:Te

40
09

5

Mpumevanne [ns HopmanbHoW paboTel MHTepdenca RS232 HanpsikeHne Mexay KoH-
Taktamn RTS 1 GND gomkHo 6biTb B npegenax +5,5...12B.

MpunoxeHune ' — YteHne apxmBoB Ha SD-kapTy

MpumeyvaHue [1py aBTOHOMHOM NUTaHWUK BbluMCnUTENA oT 6atapen AA pabota SD-
KapTbl HE NOAAEPXVBAETCS.

Mpun yctaHoBke SD-kapTbl B BbIMUCIWTENb CUUTLIBAOTCA BCE BWAbl apXvBOB WU
HaCTPOWKM BblYMCIIMTENS. YCTaHOBKM Anana3oHa gaT apxuBoB He TpebyeTcs.

MonHoe Bpems cunTbiBaHUs apxuBoB He 6onee 30 c.

Mpw 3anucu co3gaeTcd nanka ¢ Ha3BaHWEM AaTbl CYHUTLIBAHUA MO YacaM BblYMC-
nuTtensa. VIMnopT gaHHbiX € KapTbl B 6a3y gaHHbix MO «ApxvBaTop» BbIMOMHSETCS B
MeHio «dencTtBua-UMnopT gaHHbIX-TB7 M3 HakoNUTENA...».

UrteHne apxmBoB Ha SD-kapTy BbINOHAETCS B CReAyoLLen nocneaoBaTenbHOCTH:
1. YcraHoButb SD-kapTy B Bbluucnutens. Ha nHaukaTope nosiButcs coobLueHume:

O6Hapymena SD kapra

- Beop: ckauarte pain
- MeHw: oTMeHa

2. Haxartb knasuwy «Beogy.
CkauneaHue cpaina

He BeiHnmaiiTe kKapTy

|| BHUMAHMUE! Bo Bpems 4yTeHus apxuBoB, SD-kapTy He BbIHUMaTb! ||

3. [Nocne oKoHYaHWs CYMTbIBAHUS apXMBOB MOSIBUTCS coobuleHue:

CxkauuBanue thaina
JaBepWweH? YCNEWHO

Wasnekute SD kapT
4. Haxatb knasuwy «MeHto» 1 BbiHyTb SD-kapTy.
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MpunoxeHune [ — Npumep HacTpoevyHou B
OTYET O HACTPOWKAX TEMNOBLIMUCIINTENA TB7

Mopenb TB7-05M 3aBopckoun Homep 18001234
AnnapatHas Bepcua AB 5.0 lNporpammHas Bepcus MB 2.0
KoHTponbHas cymma nporpaMmHoro obecnevyerns KCMo=8DC2
KoHTponbHas cymma HacTpoek KCH=0443
KoHTponbHas cymma kannbpoBok KCK=FFFF
Obume
CeTeBon agpec: 1
M‘qe"T:;b"Ka' Ko opranusauuu: 0
4 [orosop: 0
Yac otyeta: 23
[ata otyeTa: 25
CucrtemHble [Cucrtema eamHuu; MKC
Tepmonpeobp.: 10001
Mepexof 3vMHee/neTHee BpPeEMS: Het
LOon.umn.BxopA |Ha3sHaveHwue: Het
YnpaeneHue B[1|icnonb3oBarnne B[2: Het

Hactponkn 641

MapameTp: TennoBown BBoA 1 TennoBoun BBOA 2 TennoBow BBOA 3
ClU: 4 6 6
KT3: 1 0 0
DPT: 1 0 0
KoHTp.t: C noacr. CyeT OTM. CyeT OTM.
KoHTp.dt: be3 noacrT. bes noacrt. bes noacT.
dt min (°C): 2
Mcn.tx He ncn. - -
txg (°C):
Pxg (krc/cm2): |- - -
KoHTp.Q: Het C noAcr. C noAacr.
KoHTp.dM: Het Het Het
dM max (%): - - -
Mcn.tHB.: He vncn. He ncn. He wncn.
KoHTp.R: be3 nopacrt. Het Het
Mcn.QtB EcTb EcTb EcTb

Tpyb6a 1 Tpy6a2 | Tpyba3 | Tpyba1 | Tpyba2 | Tpyba 1 | Tpyba 2
Tun BC OnekTpoH. [3nekTpoH.  [3nekTpoH. |OnekTpoH. | OnekTpoH. | OnekTpoH. | OnekTpoH.
Bec umn.(n) 10 10 10 10 10 10 10
KoHTp.BC Het Het Het Het Het Het Het
KoHTp.V Het Het Het Het Het Het Het
Vmax (m3) 100 100 100 100 100 100 100
Vmin (m3) 10 10 10 10 10 10 10
Vpgor (M3) 20 20 20 20 20 20 20
toor(°C) 90 60 90 60 90 60
Pgor(krc/cm2)  [6,11832 6,11832 6,11832 [6,11832 6,11832 16,11832 16,11832
Oatyunk 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 Ha Het Het Het Het Het Het
Bxoa.NT 1 -
Bxog R 2 -—-
HacTponkv gUCKpeTHbIX BXOAOB
Bxoa 1 Bxop 2 Bxop 3 Bxop 4

YpoBeHb HP HP HP HP
T noars. 1 1 1 1
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NMpunoxeHune E — Agantep Ethernet ana TB7
nmcnonHeHua M
HasHa4yeHue

Apantep Ethernet (agantep) npegHasHaveH 4ns NOAKMYEHMS TEMNOBLIYNCIIUTENEN
k cetn Ethernet. AganTep BbINONHAT NpeobpasoBaHue pasnuMyHbIX MPOTOKOSIOB, Nepeaa-
BaeMbIx MOBepx cTaHgapTHoro npotokona TCP/IP, n peanuayeT pexvumbl TCP cepsep u
TCP knueHT.

B 3aBucumoctn oT pexuma n Homepa wmcnonbdyemoro TCP nopTta BbInomnHsATCA
cneayowme npeobpasoBaHus:

Pexum TCP cepsep:

MopT 502 - npeobpasoBaHne MODBUS TCP 8 MODBUS RTU;
MopT 5001 - 6e3 npeobpasoBaHus.

B pexume cepsepa gonyckaeTca TONbKO 0gHO coeauHeHne ¢ npubopom. CoeauHe-
HMEe C KIMEHTOM NOAAepXuBaeTCst A0 Tex Mop noka uaeT auanor ¢ npubopom. Ecnu
KNUeHT He obliaeTcsi ¢ npubopom 15 MUHYT, TO coeavHeHWe NPUHYAUTENBHO 3aKpbiBa-
eTcsl ¢ Lenbio NpefoTBpaLleHns 3aBUCaHUsi CoKeTa.

Pexum TCP KnueHT:

MopT meHee 5000 - npeobpasosaHme MODBUS TCP 8 MODBUS RTU;
MopT 6onbLue nnm paseH 5000 - 6e3 npeobpasoBaHus.

Mopspok yctaHOBKM agantepa
Mopsaok ycTaHOBKKM aganTepa B KOpNyc TEMMOBLIYNCNTENS NOka3aH Ha puc. E.1.

KOMMyHICB LM GHHES '
-—-——-._
1. BbiHYTb 3arnyLiky pasbema RJ45. !:E-

2. YcTaHoBWUTb NnaTy agantepa u 3admkcu- i -
poBaTb 4-Msi BAHTaMMU. .

3. MoAKNIYNTE KOMMYHUKaLMOHHBIN LLNend.

Puc. E.1 MNopsagok ycTaHoBKM aganTepa

Ona Hactpownku pabounx IP-napameTtpoB npeaycmoTtpeH HTTP cepsep. KomnbioTep
W aganTep OOSMKHbI HaxoauTbcsa B ogHow noacetu (IP agpec komnbtoTepa 192.168.1.x).
MpocmoTp napameTpoB Ha HTML cTpaHuue JocTyneH Bcerga.

MepeBoa agantepa B PeXUM HACTPOMKM MPOUCXOAMT NpU nodade Ha BblYMCHUTESNb
BHELLHero nuTaHuns npu otknoyeHHom Ethernet kabene.

Mpw BKMOYEHUM NMUTAHUSA ¢ NnepekntovaTenem B coctoaHun OFF n OTKIMKOYEHHbBIM
ceTeBbIM kKabenem, aganTep 3anyckaetcsi ¢ IP napameTpamu no ymonyaHuio:

CeTeBoli agpec 192.168.1.1;

Macka nogcetun 255.255.255.0;

Pexum cepsep;

DHCP oTtknto4yeHo.

Mpn BrtodeHnn nutanmsa ¢ OTKITIOYEHHBLIM kabenem Ethernet n nepekntoyatenem B
coctosiHum ON, aganTep 3anyckaeTcs ¢ napaMmeTpamy 13 3HeproHe3aBMCMON NaMATK.



Tennosbluncnutens TB7 ncnonHedns M PykoBoacTBO no akcnnyartauuu c. 51

HacTtponka TB7
1. AnuHHbIM HaxaTvem kHonku MEHK (He meHee 8 c) obecneuntb goctyn Kk cep-
BMCHOMY YPOBHIO MEHIO.
1. Boit B meHio «HACTPOUKU-CUCTEMHBIE-MOEHTUDGUKALUA» 1 ycTaHo-
BUTb TPebyeMblIli ceTeBOM aapec BblIYUCNTENS.
1. Boritn B meHio « CEPBUC-KOMMYHUKALIMN-Com2» 1 3apaTb napameTpsbi:
— Ckopoctb — 115200;
— MpoTtokon obmeHa — Modbus RTU.

MNpumeyaHue M3meHeHWe nepevncrieHHbIX HacTPOEK BO3MOXHO 6e3
HakaTusi Ha KHomky «ocTyn».

Mopsapok HacTpowku IP-agpeca

1. YcraHoButb 06a DIP nepekntodatensa Ha agantepe B nonoxeHne OFF (cooTeeT-
cTByeT undpam 1 1 2).

2. Nopatb Ha TB7 BHeLLHee NuTaHue.
3. Cnycts 10 ¢ nogkntounTb Ethernet kabenb B pasbem RJ-45

4. 3anyctuTb 6paysep u cBsa3aTbCs ¢ aganTepoM no agpecy 192.168.1.1, goxagaTtbest
nosierneHus WEB cTpaHuubl.

5. MNepentun Ha 3aknagky «CeTeBble HACTPONKWU» 1 BBECTU Tpebyemble napameTpbl:
1) — IP-agpec aganTtepa 1 macky noacetu 255.255.255.0;

2) — DHCP oTknto4eHo;

3) — Pexxum TCP cepgep;

4) HaxaTb KHOMKY «3anncby.
)_.-"’[j 192.168.1.1 *® \"-.‘.

c .

C | @ Mot secu

NamaATea
CoTaBbE HACTPORIN

| 1P Addres:

5. YcraHoBuTb 06a DIP nepeknioyatens Ha agantepe B nonoxeHne ON.

MNpumeyaHne 3annch HOBLIX NAPAMETPOB AOCTYNHA B TedeHun 30 MUHYT nocre paspe-
LUEHNSA U3MEHEHUSI CETEBbIX HAaCTPOEK.
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MpunoxeHnune X — Apantep RS485 aona TB7
nmcnonHeHua M

Apantep RS485 (apanTep) 3anuTbiBaeTcs OT TennosbluucnuTensa TB7 ¢ BHeWHUM
6110KOM NUTaHUA.

BbIxoAbl afantepa MMeeT ranbBaHUYeckyto pasBasKy OT BblUMCIIUTENS.

TexHn4eckme xapakTepucTuku agantepa:

» CkopocTb 06MeHa 1200 ... 115200 6uTt/c;
¢ KonunyectBo OUT AaHHbIX 8;

* KonwnyectBo cTapToBbIX GUT 1;

* KonunyecTtBo CTONOBbLIX 6UT 1;

* KoHTponb 4yeTHOCTU HerT;

* YnpaBreHue NoTokoM HeT.

Hactponkun agantepa RS485 He TpebyeTtcs.
MopsiaoK yCTaHOBKM aganTepa B KOPNyC TEMMOBLIYMCIUTENS NokasaH Ha puc. X.1.

Kenmymaananmn areid Y
1. BbIHYTb 3arnyLiky pasbema RJ45. '

2. YcTaHoBWUTb NNaTty agantepa n 3adunkcu-
poBaTtb 4-Msi BAHTaMMU.

3. Moaknio4nMTb KOMMYHUKaLMOHHbBIN LLNend.

Puc. >K.1 Mopsagok ycTtaHoBKM aganTtepa

MopgkntoveHne BHELLHMX YCTPOWCTB Mo nHTepdercy RS485 ocyliectenseTcs yYepes
pasbem RJ45. LlokoneBka BbIXO4O0B MoKasaHa Ha puc. XK2.
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Puc. >K.2 LlokoneBka BbixogoB pa3beMa RJ45
HacTtponka TB7

1.1. OnuHHbIM HaxaTuem kHonku MEHKO (He meHee 8 c) oGecneuntb 4oCTyn K cep-
BMCHOMY YPOBHIO MEHIO.

1.2. Boittn B meHio «HACTPOMKN-CUCTEMHbIE-UAEHTU®UKALIUA» n yctaHo-
BUTb Tpebyemblin CeTeBON aapec BblYUCIUTENS.

BHUMAHUE! BCE BbIMUCIIUTENN, BXOOALUME B COCTAB CETU OOJTXKHbI
MMETb YHUKAINbHbIE CETEBbIE AJPECA.

1.3. Bontn B meHio « CEPBUC-KOMMYHUKALUN-Com2» 1 3apatb napameTpbl:
— CKopocTb;
— MpoTtokon obmeHa.

MpumevaHne VI3ameHeHVEe NepeyncrieHHbIX HAaCTPOEK TENMNoBbIYMcnMTENs TB7 BO3MOXHO
6e3 HaxaTusa Ha KHoMKy «[docTyny.




