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HacTtoawmnn OOKyMEHT pacnpoCTpaHsaeTcs Ha TensoBbIMUCIIUTEND
«B3NET TCPB» wucnonHeHnn TCPB-024M, -024M+ wmogudukaumm
TCPB-02 v npegHasHayeH Onsi O3HAKOMSEHUS MONb3oBaTeNns C ycT-
PONCTBOM TEMNSIOBLIMUCANTENS M NOPSOKOM ero akcnnyataumu. Yacto |
COOEPXUT TEXHUYECKOE OMNUCaHne, NopsiLoK NCNONb30BaHNA MO Ha3Ha-
YEHUI0 N METOAMKY MOBEPKU TEMMOoBbIMMCINTENSA, a YacTb |l — npuno-
XeHus (MnncTpaumm n Tabnuupbl) K pyKOBOACTBY MO aKCnyaTaumn.,

B cBA3K ¢ NOCTOSIHHOW paboTon Haa ycoBEpLUEHCTBOBAHMEM NPU-
6opa B TENnOBbIYMCUTENE BO3MOXHbI OT/IMYMNSE OT HACTOSILLEro pyKo-
BOACTBA, HEe BNUSIOLIME HA METPOOrMYeckne xapakTepucTukn N gyHK-
LMOHanbHble BO3MOXHOCTM Npubopa.

MEPEYEHb MPUHATBLIX COKPALLEHNN

DN - ANaMeTp YCIIOBHOro Npoxoaa;

BC - ropsiyee BOAOCHaOXeHWE;

KKU - XXNOKOKPUCTaNIM4Yeckum nHanKaTop;
VKA - U3MepUTErbHbIA KaHan NMMNynbLCoB.;
HC - HelwlTaTHada cuTyaums;

HCX - HOMWHanNbHasa cTaTnyeckas xapakTepucTuka npeobpasoBaHus;
na - NpeobpasoBaTenb AaBNEHNUS;

MK - NepcoHarnbHbIN KOMNLIOTEP;

no - NporpaMmmMmHoe obecrneyeHue;

rneP - npeobpasoBaTtenb pacxoaa;

nT - NpeobpasoBaTenb TeMnepaTypbl;
P3 - PYKOBOACTBO NO 3KCMnyaTaLuumu;

B - TENNOBbIYUCTINTEND;

TC - TennocucTema;

Y3P - YNbTPa3ByKOBOW pacxofoMep;

XB - XonogHoe BoAoCcHabXeHue;

OMP - 9NEeKTpPOMarHUTHbIA pacxogomep.

MNMPUMEYAHWE. Bug HammeHoBaHUA UM oOO3HAYeHUs, BbIMNOJSI-
HEHHOro B TeKkcTe WM Tabnuuax XWpHbIM WpudToMm Arial, Hanpumep,
Tennocucrtema, COOTBETCTBYET €ro oTobpaxeHuto Ha gucnnee npnbo-

pa.
* % %

» Tennosbiqucrnumerns «B3JIET TCPB» 3apeaucmpupoeaH e [ocydap-
CmeeHHOM peecmpe cpedcme uamepeHul P® nod Ne 27010-13 (ceu-
demenibcmeo 06 ymeepxdeHuu mura cpedcme  u3MepeHul
RU.C.32.006.A Ne 53067).

» Tennosbiqyucniumens «B3JIET TCPB» coomeemcmeyem mpebosaHu-
AIM HOPMamueHbIX OOKYMeHmMo8 [0 3/1eKmpoMazHUmHou cosmecmu-
mocmu u 6e3onacHocmu.

» Tennosbiqucnumens «B3JIET TCPB» pa3peweH K NpUMEeHeHUr Ha y3-
Jslax ydema mensioeol sHepauu.

YpocTtoBepsitowme AOKYMEHTbI pa3MeLLeHbl Ha canTe wWwww.vzljot.ru



FTAPAHTUU USTOTOBUTENA

I. WMarotoBuTenb rapaHTUpyeT cooTBeTcTBME Tennosbluncnutenen «B3JET
TCPB» ucnonHennn TCPB-024M, -024M+ TexHn4ecKknm ycrnoBuam B rnpegenax
rapaHTUIMHOrO Cpoka 72 mecsua C gaTtbl NePBUYHON NOBEPKM Npu cobnogeHnmn
cnegyroLmnx yCrnoBumn:

a) XpaHeHwe, TpaHCNOPTUPOBAHWE, MOHTaX W JKcnnyatauusa wusgenus
OCYLLECTBMAIOTCA B COOTBETCTBMM C 3KCMNSyaTauMOHHOMW AOKYMEHTaLUM-
el Ha u3genve;

0) MOHTaX 1 NyckoHanago4Hble paboThbl BbIMNOMHEHLI B TeyeHne 15 mecs-
LeB C AaTbl NEPBMYHON NMOBEPKN C OTMETKOM B NacnopTe usgenus;

B) B TEYEHME Mecsila C MOMeHTa BBOAA U34enus B 3KCnnyaTaumio 3akmnio-
YyeH [oroBop oO6cCNyxmMBaHMA C NOObIM  CEPBUCHBIM  LLEHTPOM
3A0 «B3JIET» c oTmeTKON B NnacnopTe nsgenvsi.

Mpn HecobnaeHMM YCOBUS NYHKTa IB rapaHTUHBIA CPOK aKCnnyaTaumm
cocTaBnsieT 12 mecsiueB C AaTbl NEPBUYHON MOBEPKN U3OENNA.

Mpn HecobnogeHMM ycnoBumn nNyHkTa |6 rapaHTUNHBIA CPOK SKCNyaTauum
coctaBnsieT 15 mecsaueB c AaTbl NEPBUYHON MOBEPKN U3OENNA.

NMPUMEYAHWE. OaTa BBOA4A M34enus B SKcnnyataumio 1 gata no-
CTaHOBKM Ha cepBUCHOE OBGCMyXMBaHME YKa3bliBaAlOTCHA B nacrnopte Ha
n3genve B pasgene «OTMeTKM O npoBedeHuM paboTy, 3aBepsroTCcsA
noanNuUCbio OTBETCTBEHHOIO NMLA U NeYaTbio CEPBUCHOTO LeHTpa.

II. TapaHTUNHBIN CPOK NpoafieBaeTCca Ha BpPeMs BbINOMIHEHUS rapaHTUMHOIO pe-
MOHTa (6e3 yyeTa BpeMeHM ero TPaHCNOPTUPOBKKN), €CNN CPOK NpoBe-
AEHUs rapaHTUMHOIO peMOHTa NPEBbLICUIT OANH KaneHaapHbI Mecsil,

[ll. U3roToBUTENb HE HECET rapaHTUNHbLIX 06A3aTENLCTB B CNeaYLWNX Cryyasx:

a) OTCyTCTBYEeT NacnopT Ha M3denue c 3anofiHeHHbIM pasgenom «Ceuae-
TENbCTBO O NPUEMKEY;

6) n3genne nmeet MmexaHn4yeckme noBpexgeHus,

B) M3Oenve XpaHuIocb, TPaHCMOPTUPOBArioCb, MOHTUPOBANOCh MIN 3KC-
nryaTMpoBanocb C HapylleHvem TpeboBaHUI aKcnnyaTauMOHHOW Ao-
KyMeHTauumn Ha nsgenve;

F) OTCYTCTBYET U NoBpeXaAeHa nnomba c noBepuUTEsibHbIM KIenMowm;

A) nsgenue nnu ero coctaBHas YacTb NnogBepranocb pasdopke unu gopa-
ooTke.

* % %

HewncnpaBHoe nsgenue gnsi BbiNOHEHNA rapaHTUMHOIO PeMOHTa Hanpas-
naeTcs B perMoHanbHbIA UMW rofIOBHOM CEPBUCHBIV LIEHTP.

NHdopmaumss no cepBuUcHOMY OBCRy>XMBaHWIO NpeacTaBrieHa Ha canTe
http: www.vzljot.ru B pasgene NMopaepxka / CepBuc.




1. OMMMCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1.

1.1.2.

Tennosbluncnutens «B3JIET TCPB» npegHasHayeH Ans Ucnonb3oBa-
HUA Ha y3nax ydeTa TEMs0BOW SHEPIrMM C LiENb U3MEPEHNS N BblYUC-
NeHnst NapamMeTpoB TEMNIOHOCUTENS M NPeACTaBMeHUs AaHHbIX MO Mo-
TpebneHuto Tenno- n BOAOPECYPCOB.

Tennosbluncnutens cootsetcteyer NTOCT P 51649-2000, peko-
MeHgaumam MU 2412, MU 2573, MO3M R75 v gpyron HopmaTUBHOM
AOKYMeHTauun, pernaMmeHTupyoLlern TpebosaHus k npubopam yyeTa.

Tennosbiiucnutens «B3NET TCPB» ncnonHernn TCPB-024M,-024M+
obecneymBaer:

N3MepeHne ¢ NOMOLLbI0 NepBUYHbIX NpeobpasoBaTenen Ao 9-TU Teky-
LMX 3HAYEHMI pacxoda u A0 6-TW TeKyLMX 3Ha4YeHU TemnepaTypbl U
AaBneHus:;

onpeneneHne TeKyLnX U cpeaHeB3BELLEHHbIX 3a NUHTEpPBan apXnBMpo-
BaHWs 3HAYEHU NapaMeTpoB TennoHocuTensa B Tpybonposogax (go 4
B OQHOM TennocucTeme);

onpegeneHne 3Ha4eHnn TensIoBOn MOLLLHOCTM M KONMYeCcTBa TENNOThI B
Tennocucrtemax (ot 1 go 3-x);

BBOA Mpu HEo6XOAMMOCTU M UCMONb30BaHWE B pacyeTax AOroBOPHbIX
3HayYeHUn napameTpoB TenrnoHocuTens (TemnepaTypbl, [OaBreHus,
pacxoaa) B TpybonpoBogax, a Takke A0roBOPHbIX 3HaYEHUI MaCCOBOro
pacxofia 1 TENMOBOW MOLLHOCTM B TeNnnocucTemMax;

npuemM no nocrnenoBaTeribHOMY UHTEPGENCY U UCMONb30BaHUE B pac-
yeTax TEKYLLUMX 3HAYEHWI TemrnepaTypbl HA UCTOYHUKE XONOAHON BOAbI;

BO3MOXHOCTb BblOOpa M3 cCnmncka cxemMbl NOTpebneHns ¢ 3agaHHbIMK
anroputMamy pacyeTta Tenna M Habopom MCNosb3yeMbiX NEepPBUYHbLIX
npeobpasoBaTeneit pacxoda, Tenna U AaBreHWUsi; BO3MOXHOCTb Mpo-
rPaMMHOrO NMPUCBOEHUS NEPBUYHBLIX NpeobpasoBaTenen Tenna, pacxo-
Aa 1 aasrieHns B TpybonpoBoaax, UCMoNb3yeMblX B TEMNNOCUCTEMAX;

BO3MOXHOCTb OpraHu3auuy Tennoyyeta Kak B OTONUTENbHbIA, TaK U B
MEXOTOMUTENbHbIN CE30H C aBTOMATUYECKUM MEepPeKnioYeHnem Ha co-
OTBETCTBYIOLLMIA anropuTM pacyeta Ha Gase AByX He3aBUCUMbIX Ter-
nocucTem;

apxmsmpoBaHue B 3HepFOHe3aBI/ICI/IMOI7I namMmATn pe3ynbTaTtoB U3Mepe-
HUN, a TaKkke YCTaHOBOYHbIX NapaMeTpoB OnA KaxQom TensIoCUCTEMBI;

BBO 6Gasbl YCTAHOBO4YHbIX NapaMeTpPOB MNo Ka)Kaon Tennocucteme;

BeJeHue XypHanoB AENCTBMIK onepaTtopa, OTKa3oB M HeLTaTHbIX CU-
Tyauun,

WHAMKALMIO U3MEPEHHbIX, PACYETHbIX, YCTAHOBOYHbLIX U apXMBUPOBaH-
HbIX NapameTpoB;

dopmMmmpoBaHmne Ha BbIXOAE NOrM4YecKkoro CUrHana;



- BblBOL, U3MEpPUTENbHOWN, ANarHOCTU4ECKON, YCTAaHOBOYHOW, apXMBHOMW U

T.4. MHopMaumn Yepes nocrnegoBaTenibHbIn MHTEepdenc RS-232 nnu
RS-485 HenocpeacTBEHHO Mo kabento, No TenedoHHON NIMHMK CBSA3MU,
Nno paguvokaHany unM KaHany COTOBOW CBSI3W, a Takke 4yepes3 UHTep-
denc Ethernet;

aBTOMaTU4YECKNI KOHTPOJIb U MHOUKAUUKO HaJUM4na HeMCﬂpaBHOCTeVI
NnepBUYHbIX npeo6pasoBaTenel7| M HeWTaTHbIX CMTyaLLMVI B Tenmnocuc-
TeMax, a TakKkKe onpepgeneHne, HankKaumo 1 3anmcb B apXxmBbl BpeMe-
HW Hapa6OTKI/I M NpocTtoAd, Bnaa HewTaTHOWN cuTyaumun ond Kaxgoun u3
TenrnocucTem,

YCTaAHOBKY KpuTepus uKkcaumm M Buaa peakunm TennoBblMUCAUTENs
(TB) Ha BO3MOXHble HEMCNPABHOCTM UNKN HewTaTHble cuTyaumm (HC)

- 3alnTy apXmBHbIX N YCTAHOBOYHbLIX AAaHHbLIX OT HECaHKUMOHNPOBAHHOIO

1.1.3.

1.1.4.

Aoctyna.

B Tennosbiumncnntens ucnonHenna TCPB-024M sarpyxaeTcs Bepcus
nporpaMmmHoro obecnevenus (76.30.03.29), B KOTOpPOW OpraHM3oBaHbI
YacoBble, CYTOYHbIE U MeCSYHble apXMBbl KONMMYECTBa Tenna U Macchl
TennoHocuTens, a Takke Tenna B cucteme 'BC no kaxgow tennocuc-
TeMe HapacTalwum UTOroM, ¢ duKcaumen HadarbHOro U KOHEYHOro
3HaAYEHUs1 apXMBMPyEMbIX NAapaMeTPOB 3a UHTEPBAN apXUBUPOBAHUS.

B Tennosbluncnntens ncnonHenna TCPB-024M+ 3arpyxaetca Bepcus
nporpaMmmHoro obecnedeHuns (76.30.04.05), B KOTOPOM WCKIIOYEHDI
CyMMapHble apXxvBbl U apXvMBbl HapacTaloWUM MUTOrOM MO KOHTPOSU-
pyembiM Tennocuctemam. [1pnM 3TOM 3HAYUTENBHO pacLUMpPEHbl pasme-
pbl 3anucen B 4acoBbIX, CYTOYHbIX U MECSIYHbIX apXuBax C BBEAEHNEM B
HUX 3HAYEHNN TemnepaTypbl HApYy)XHOro Bo3gyxa. Bce apxmBmpyemble
napamMmeTpbl B HaCOBbIX, CYTOYHbIX M MECSAYHbIX apXmMBax oTobpakatoTca
HapacTtatowum ntorom. Kpome atoro, n3 apxmeoB TpybonpoBoAoB MC-
KINKYEHO apxmBmpyemoe Tenso no Kaxgomy Tpybonposoay.



1.2. TexHN4YeCKne xapakTepmuCTUKMn

1.2.1. OCHOBHble TeXHU4YecKne XapakTepuctnkn TenroBblHMUCITUTENA MpUBE-

JeHbl B Tabn.1.

Ta6bnuua 1
3HayeHne
HanmeHoBaHne napameTpa MpymedvaHne
napameTpa
1. Konn4yectBo JaT4YMKOB U3MEPEHUS KaXa0-
ro N3 NepBUYHbLIX NapaMeTpoB:
- pacxoga o9
- Temnepartypbl 0o 6
- AaBreHus [o 6
2. TK;)'\J;IIVIHGCTBO KOHTpOSMpyeMbIX Tennocuc- 103 Mpum. 1
3. [OuanasoH namepeHusi cpeaHero o6bLemMHo- 0,01 — 1000000
ro pacxoga, Mm/u
4. Onana3oH namepenunsa temnepatypsl, °C 0-180 Mpum. 2, 3
5. [lnanasoH namepeHus pasHoCTu Temnepa-
Typ B nogatowiem n obpatHom Tpybonpo- 1-180 Mpym. 2
Bopax, °C
6. [nanasoH namepenHunsa gasnenus, Mlla 0,1-10
7. HanpsixeHvne nuTtaHus:
- C UCTOYHMKOM BTOPUYHOIO NUTAHUA ~ (165-265) B (49-51) 'y, Mo 3akasy
- 6€3 UCTOYHMKA BTOPUYHOIO NUTaHNS +(22-29) B
8. MNoTpebnsemas mowHoCTL, BT, He Bonee 25-24 Mpum. 4
9. CpegHsisi HapaboTka Ha OTKas, 4 75 000
10. CpegHun cpok cnyxbbl, net 12

NMPUMEYAHUA.

1.2.2.

B cnyyae opraHusauun B O4HOM M3 TEMNIOCUCTEM Tennoyyeta Cc aBTO-
MaTUYECKUM NEepeknioYeHnemM anroputma pacuyeta npu nepexoge oT
OTOMUTENBHOIO Ce30Ha K MEXOTOMUTENbHOMY M 00paTHO KONMYECTBO
KOHTPOSNMpyeMbIX cUCcTeM He bornee 2-x.

. 3HayeHre napameTpa onpenensieTcss TEXHUYECKUMU XapakTepucTuKa-

MU NCMOJIb3YyEMBbIX Tepmonpe06pasoBaTenel7| conpoTtmeBneHus.

BoamoxeH KOHTpomnb (M3MEpEHWE U apXxMBMpPOBaHME) TemnepaTypbl
cpenbl B AuanasoHe oT MuHyc 50 °C (Hanpumep, Hapy>XHOro Bo3gyxa) u
po + 300 °C (Hanpumep, neperpeToro napa) Npu UCNofb30BaHUN COOT-
BETCTBYHOLLEro TepmMmonpeobpasoBaTtens conpotmeneHns (TT1C).

. Bennunna n0Tpe6n;|eM017| MOLUHOCTU TennoBblvncnnTernemMm 3aBuCcuUT OT

Yucna noaknyaemblX JaT4NKOB pacxoaa 1 gaBJliEHUA.

TennosbluncnuTenb obecnevnBaeT anekTponuTaHMe 4o AeBATU AaTyun-
KOB pacxoda HanpsikeHneM nocTosiHHoro toka 24 B + 1 % npu mowHo-
CTV noTpebneHna Ao 2 BT Ha gaTymnk 1 OO WECTM AaTYMKOB AaBreHUs
npu Toke 0o 20 MA Ha gaTyuK.



1.2.3. TennoBbluMcnuTENb obecneynBaeT XpaHeHue pesynbTaToB paboThbl B
apxvBax:

- yacosoro — 1488 npeabiayLnx Yyacos (62 npeablayLWwmx CyTOK);
- CYTOYHOro — 366 npeablayLUnX CyTOK;
- Mecsi4HOro — 48 npeablayLmnx Mecsues.
[MepeyeHb apxmBMpyeMbIX NapamMeTpoB 3a NHTepBar apXMBMPOBaHUS:
- 06wmn xypHan HC — go 100 3anucewn;
(>kypHan poctyneH B pexxume HAJTALLKA)
- XypHan HC tennocuctem — go 500;
- XXypHan gencteumn none3osartens — o 1000 sanucewn;
- XXypHan oTkasos — go 100 3anucewn;

- XypHan pexunmoB — o 512 (ctupaetcsa Tonbko B pexunme KAJIMBPOB-
KA — (byHKUMA 9NeKTpOHHON NiioMbbl npudopa).

BpemMs CoxpaHHOCTM apxMBHbIX, @ TaKKe YCTaHOBOYHbIX LaHHbIX
MPU OTKIKOYEHUM BHELLIHETO NUTaHUSI — HE MeHee 5 rner.

1.2.4. YCTONYMBOCTb K BHELUHUM BO3OEWCTBYIOWMM (hakTopam TensnoBblHnUC-
nntensa B pabodem pexume (rpynnbl B4, P2 n N2 no TOCT P 52931-
2008):

- Temnepartypa ot + 5 go + 50 °C;

- OTHocuTenbHas BraxHoctb Ao 80 % npu TemnepaTtype He 6Gonee
+ 35 °C, 6e3 koHaeHcauun Bnaru;

- aTMochepHoe gasnenue ot 66,0 o 106,7 kla;

- Bubpaums B guanasoHe ot 10 go 55 Iy, ¢ amnnutygon o 0,35 mm.
CteneHb 3awmntbl TB cootBeTcTByeT koay IP54 no TOCT 14254-96.
Mo 3aka3y Bo3aMOXHa nocraska TB ¢ kogom cteneHn 3awmnTsl IP65.
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1.3. MeTponornyeckme xapakrepucTuku

1.3.1.

1.3.2.

I'Ipe,u,enbl A0nyCKkaeMbIX I'IOFpGLIJHOCTGVI TennoBblMNCIUTENA COCTaBI14A-
lOT:

npu uamepeHum cpegHero o6bLEMHOro (MaccoBoro) pacxoga, obbema
(maccbl) npu 0bpaboTke M3MepUTENbHOM MHOPMaLUK, NOCTYNatoLEN
Ha uMmnyrnbcHble Bxoabl — +0,2 % (OTHOCUTENbHAas NOrPeLIHOCTb);

npu M3MepeHnn cpegHero ob6bemMHoro (MaccoBoro) pacxoga, obbema
(maccbl), TennoHocuTenda npu obpaboTke nM3MepuTenbHON MHdOpMa-
uuKn, noctynarwen Ha TokoBble Bxoabl — 0,5 % oT Hanbonbliero ns-
MEepPSEeMOro 3HayYeHWs IMEeKTPUYECKOro Toka MepBUYHBbIX U3MepUTENb-
HbIX nNpeobpasoBaTtenen pacxoga BO BCEM AuanasoHe n3mepsieMblX
pacxofos (NpuBegeHHas NOrpeLLHoCTb);

npy namepeHun Temnepatypbl — 0,2 % BO BceM ananasoHe nuamepsie-
MbIXx TemnepaTyp Bbiwe 10°C (OTHOCUTENbHasa MNOrpeLHoCTb), MNpu
3TOM Pa3HOCTb OTHOCMUTESbHbIX MOrPELLUHOCTEN COrfacoBaHHbIX MO Mo-
rPELLUHOCTSIM KaHaroB M3MEPEHUsT TeMMepaTypbl COCTaBMSET N0 MOAY-
mno 0,1 % (npn nsamepeHun TemnepaTypbl B AnanasoHe Temneparyp
oT 0 po 10 °C abcontoTHasa norpelwHoCcTb coctasnseT +0,15°C);

npn namepeHun aasrnexHus — 0,5 % oT Haubonbluero namepsiemoro
3HaYeHMSs JNEKTPUYECKOro TOKa NepPBUYHBLIX M3MepPUTENbHbLIX Npeobpa-
3oBaTenen gasneHunsa (npMBedeHHas NnorpeLHocTb);

npyv M3MepPeHUn KonNn4ecTBa TEMNNOBOW SHEPIMM U TEMMOBOW MOLLHOCTU
+0,5 % (npu 3agaHHOM 3Ha4YeHUM AaBNEHUs);

npu M3MepeHUn BpeMEHN paboTbl B pasfMyHbiX pexmnmax — +0,01 %
(oTHOCUTENbHAast MOrPeLLHOCTD).

Mpn paboTte TennoBblMMCANTENS B cocTaBe TennocdeTumka «B3JIET
TCP-M» ¢ ncnonb3osaHvem npeobpasoBaTenien pacxoga, Temneparty-
pbl N OaBreHus, ykasaHHblX B N.1.5.1, OTHOCUTENbHbIE MOrPEeLIHOCTH
npu N3MepeHnn, MHOuKaunn, permcTpaummn, XpaHeHnn n nepegade pe-
3ynbTaToB U3MEPEHUN KONMUYECTBA TEMNOTbI COOTBETCTBYIOT Kknaccy C
no NOCT P 51649-2000.
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1.4. CocTtaB

CoctaB TB npu nocraeke — B COOTBETCTBUM C Tabn.2.

Tabnuua 2
HaunmeHoBaHuWe n ycnoBHble 0603Ha4YeHns Kon-Bo MpumevaHve

1. TennoBbIMUCINTEND 1

2. ACTOYHUK BTOPUYHOIO NNTaHUS 1 MpumevaHune 1
3. KOMNNeKT MOHTaXHbIN 1 IMpymeyvaHne 2
4. BkcnnyaTaumoHHas JOKyMeHTauus B COCTaBe:

- nacnopt 1

- PYKOBOACTBO NO 3Kcnnyataumu 1 MpumeyaHve 3

MpumeyvaHus.

1. ACTOYHMK NUTaHUA NoCcTaBnsieTca no 3akasy. BapuaHTbl noctpoeHus
CXeMbl anekTponutaHms TB B 3aBMCMMOCTWM OT yucra 3anuTbiBaeMblX
MP npuBeaeHsb! B MNpunoxeHun b Ha puc.b.8, 5.9 yactun Il HacToswwero
P3.

2. CocTtaB — B COOTBETCTBUM C 3aKa3oM. B KOMMMeKT MoryT BXOAWUTb: Ka-
6enn cBsasm TB ¢ npeobpasoBaTtenem pacxoga ([P), npeobpasosaTe-
nem Ttemnepatypbl (MT) w/unn npeobpasosaTternem pasnenusa (M0);
AnvHa kabenen no 3akasy 13 Tunopsaa: 6, 12, 20, 30, 40, 70, 100, 150,
200 m.

3. OkcnnyatauMoHHas AOKYMEHTauus, WHCTpYMeHTanbHas nporpamma
«MoHuTtop Banet TCPB-02x» anst paboTbl ¢ npnbopom no nocrnegosa-
TenbHoMmy mHTepdency RS-232 / RS-485 (MpocMOTp TeKyLmx 3Haye-
HUN N3MEPSEMbIX U BblYUCNSIEMbIX NapaMeTpoB, HAaCTpPOMKa 1 NoBepka
npubopa), a Takke uHTepdericy Ethernet pasmelleHa Ha cante oupmel
«B3NET» URL: http://www.vzljot.ru. lMNMporpamma «MoHuTtOop Banet
TCPB-02x» BXxoOUT B COCTaB nakeTa nporpamMmm «YHuBepcasnbHbIA Npo-
CMOTPLLUKY.

Mo 3aka3y BO3MOXHa MOCTaBKa NporpaMMHOro komnnekca «Banet
Cl», nosonswowero obbeanHATL B eauHyl ceTb npubopbl (B TOM
4yucne pasnuYHOro Tuna u pasHbIX NpoM3BoauTENENn) C Lernblo aBToMa-
TM3aumm cbopa OaHHbIX, CO3A4aHnsa U BedeHust 6a3 AaHHbIX, a Takke
NOAroTOBKM OTYETOB.
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1.5. YcTpoucTtBo n pabota

1.5.1. MpuHUKMN paboTbI

1.5.1.1.

1.5.1.2.

Tennosblducnutens «B3JIET TCPB» ncnonHennn TCPB-024M,-024M+
npeacrasnset cobon MUKPONPOLLECCOPHbIN N3MepuUTeSbHO-
BblYNCIUTENBHbIN BOK C XNAKOKpUCTaNNMYecknum nHamkatopom (PKKN)
N KHOMOYHOW NaHernbo ynpaBneHus.

MpuHumnn gencrteua TB ocHOBaH Ha M3MepPEHUN NEpPBUYHbBIX Napa-
METPOB TEMIOHOCUTENS C MNOMOLLbK npeobpasoBaTenen pacxona,
Temnepatypbl, AaBneHns n obpaboTke pesynbTaToB U3MEPEHUI B CO-
OTBETCTBMU C BblOpaHHbIM anroputMom. CTpyKTypHasi cxema TennoBbl-
ynucnuTens npmeeneHa Ha puc.1.

TennoBblYUCIUTENDb BbINOSHSAET:

npeobpasoBaHve 1 06paboTKy CUrHaNOB, NOSTyYEHHbIX OT MEPBUYHbIX
npeobpasosarenen (MNP, MT n MAa);

BTOPUYHYIO 06paboTKy M3MEPEHHbIX 3HAYeHWU napameTpoB M BblYMC-
neHve TeNNOoBbIX NapamMeTpPoB MO YCTAHOBMIEHHBLIM (hOPMYiaM pac4yeTa;

apXvBUPOBAHME N XpaHEHME B SHEProHE3aBMCMMOMN NaMATU pesyrbTa-
TOB U3MEPEHUIA, BbIYUCIIEHUI U YCTAHOBOYHbLIX NapamMeTpoB;

BbIBOA M3MEPUTENbHOW, apXMBHOW, OMArHOCTUYECKOM U YCTaHOBOYHON
nHdopmauum Ha gucnnen XKW n yepes nocnepoBaTenbHbI UHTEP-
denc RS-232 (RS-485) n nHtepdenc Ethernet;

ynpaBrieHne J1orm4eCkKknMmM BbIXOO40M;

aBTOMATUYECKNA KOHTPOSMb M UHOMKALMIO HAanMyuns HenmcnpaBHOCTEN U
HewTaTHbIX CUTyaLMn (HELUTATHbLIX PEXUMOB paboTbl TENNIOCUCTEM).

[nsa noctpoeHust Ha 6a3ze TB TennocyeTymMka HeobGXo4MMO MCMNOMb30-
BaTb nNpeobpasoBatenu pacxoga (TemnepaTypbl, 4aBnNeHNs), cornaco-
BaHHblEe C TEMNIOBbLIYNCINTENEM MO TEXHUYECKUM U METPONOrnMYeCcKnMm
XapaKkTepucTukam.

B kauvectBe [P B komnnekte ¢ TB MoryT ucnonb3oBaTbCHa cre-
aywowme nsgenusa pupmbl «B3JTET»:

aneKkTpomarHuTHbole pacxogomepbl-cyeTumkn (AMP) «B3JIET OP»;
ynbTpa3ByKkoBble pacxogomepbl-cdetumkn (Y3P) YPCB «B3J1IET MP».
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Tennosbluucnutens TCPB-024M, -024M+
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BUTT — emopuyHbIl UCMOYHUK 351€eKMpPOonumaHusi;

MP, 4, INT — npeobpa3zosamernu pacxoda, 0asneHus, memrnepamypsbi.
Puc. 1. CTpykTypHasa cxema TennoBbIYUCIIUTENSA.

Onucanne npuHUMNa AENCTBUS N TEXHUYECKUE XapaKTEPUCTUKU
nepeyncnenHoix MNP npuBeaeHbl B COOTBETCTBYIOLEN IKCMNIyaTaunOH-
HOM OOKYMEeHTaLuuen.

AnvHa nuHun ceasm Y3P — TB n OMP — TB moxeT 6biTb Ao 300 m.

Kpome Toro, B kayectse [P moryT mncnonb3oBaTbCHa cnegyroLime
pacxogomepbl ¢ TpebyeMbiMU METPOSIOTMYECKMMU XapaKTePUCTUKaAMMU
N C UMMYNbCHBLIM BbIXO4O0M, KOTOPbIN COOTBETCTBYET MO 3NEKTPUYECKUM
napametpamMm umnynbscHomy Bxogy TB: BOIIMNC-CP, B3lNC-TU, MNb-2,
BCT, BMI, OCBW, PY-2, CB3M, BPTK, PM-5, NMP3M, T3OM, M-TXKA,
M-HXKA, SKM, SONOFLO, VA, ETHI, Cosmos WP, UFM, MNK.

MNutanue TP moxeTt OCYLLEeCTBNATLCA KaK OT UCTOYHUKA MUTaHUA,
BXoAswero B coctaB 1B, Tak n OT OTAENbHOrO0 MUCTOYHMKA MUTaAHUA.
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1.5.1.3.

AnuHa 2-x npoBogHOM nNuHUM cBa3n ¢ TB He 6onee 300 m npun omnye-
CKOM conpoTmsneHun nuHum He 6onee 100 OM 1 cymmapHoOn eMKoCTH
He G6onee 0,01 Mk® n pekomeHayeMbIM cevyeHnem He meHee 0,2 MM,
HdonyckaeTca nNpuMeHeHne YeTbIPEXKUMBHOro Kabensa ans noaknwode-
HUS MMNYNbCHOW NUHUKM CBA3KU Tennosblumcnutensa u MNP 1 nuHum nu-
TaHusa P ot TB.

B kadectBe 1P B ogHOM TennocyeTynke MOTyT MCnNosb30BaTbCA
pacxogomepbl pa3fiMyHbiX BUAOB 1 TUMOB.

B komnnekte ¢ TB B kadecTtBe T mMoryT ucnonb3oBatbcs nogobpax-
Hble B napy TepMornpeobpasoBaTenn CoNnpoTUBNEHNSA MNAaTUHOBbLIE:

obnagatowme ogHOM M3 HOMMHAMNbHbBIX CTaTUYECKMX XapaKTepUCTUK
npeobpasoBaHus (HCX), ykasaHHbIX B Tabn.3;

nmMetrome TpedbyemMble METPONOrMYeCcKne XxapakTepuCcTmKY;
obecneunBatoLLne NOLKMOYEHME MO 4-X NPOBOLHOM CXEME;
yOOBIETBOPSIOLLME YCNOBUAM NPUMEHEHUS.

Ta6bnuua 3

HomMuHanbHoe 3HayeHue
COMPOTUBIEHNSA NNATUHOBOIO
TepmonpeobpasoBaTens
npu 0 °C, Ro, Om

YcnoBHoe 0603Ha4yeHne HCX

no FOCT 6651-94 no FOCT 6651-2009

1001, Pt100  W;q = 1,3850 Pt100 o =0,00385.-°C*

100 Pt'100 W10 = 1,3910 100N o =0,00391-°C*
500 5000, Pt500 W90 =1,3850 | Pt500 o = 0,00385. °C *

Pt'500 Wi =1,3910 5000 a =0,00391- °C -1
1000 10001, Pt1000 W;go = 1,3850 Pt1000 o =0,00385-°C -1

Pt'1000 Wi =1,3910 | 1000l ¢ =0,00391-°C*

1.5.1.4.

B komnnekte ¢ TB moryT ucnons3osatbca MNT tnna «B3J1ET TICy,
KTC-b, KTCI-H, KTMNTP-01, KTMTP-05, KTCIM-P, KTCIP-001,
TMT-1(-15), TMT-1(-15), TCI1-P, MeTpaH-205.

[AnvHa 4-x npoBogHON NuHUKM cBA3n ¢ TB He Bonee 400 m npu
OMWYECKOM CONnpoTUBMEHUN NMHUK He Bonee 200 Om.

B komnnekte ¢ TB moryt ObiTb ncnonb3oBaxsbl M pasnuyHoro tvna,
namepsdlwmne oTHocuTenbHoe (M30bITOYHOE) AaBneHue, umerowme
YHUUUMPOBAHHbBIN TOKOBLIM BbIxO4 B AnanasoHe 0...5, 0...20 wnu
4...20 MA n oTBevarLmne 3agaHHbIM TpeboBaHNAM NO TOYHOCTU U yC-
nosusam npumeHenuns: «Metpan», «Candup», 4341-242 «JUMO», KPT,
nan-m, cOB-U, 415-0MN-8118, AUP-10, AUP-20/M2, SJNIEMEP-AUP-
30, NOTBX-1.

MakcumanbHaga gnuHa ceasm TB-T onpenensieTcsa TEXHUYECKUMU
Xxapaktepuctnkamm ncnonodyemoro N[ n kabens ceasu.

Mutanwne MO moxeT ocywecTBnNATbCA Kak oT TB, Tak n oT oTaesnb-
HOrO0 UCTOYHMKA NUTaHUS. BHYTpeHHUN MCTOYHUK nuTaHna TB obecne-
ymBaeT nutaHue wectu MO npn Toke oo 20 MA. [InnHa 2-x NnpoBOAHOMN
nnHuM cBasn ¢ TB He 6onee 200 M Npu OMMYECKOM COMPOTUBIIEHUN
nnHUM He 6onee 100 Om.
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1.5.2. Cuctema namepeHum

1.5.2.1. OtnnuntenbHbIMM OCOBEHHOCTSAMU MOCTPOEHUSA CUCTEMbI U3MEPEHUN
Ha ©a3e TennoBblumcnutensa «B3NIET TCPB» ucnonHeHuw
TCPB-024M, -024M+ asnsoTcs:

- nepapxmyeckasi opraHn3aLmsl BbINOSIHEHUS U3MEPEHWUIA U BbIYUCIEHWIA;

- BO3MOXHOCTb MPOrpamMMHOro M3MeHeHUs1 KOHUrypauumn nameputesib-
HOW CUCTEMBbI;

- BO3MOXHOCTb NPOrpaMMHOro 3afaHusi yCrnoBU HELUTaTHbIX CUTyauun u
Bbl6opa peakum TB Ha ux nosiBNeHne Onsi Kaxxaon u3 TenoCUCTEM.

CTpyKTypa OCHOBHbIX U3MEPEHUIA N PaCYETOB, BbINOMHAEMbIX B Te-
nnoBblYMCUTENE, NPUBEAEHA HA PUC.2.

nP1 ne9 nm | .| nTe nat | .| nae
v Y \ y ] Y
N3mepexue

MNMpeo6pasoBaTtenu

1=1.9;j=1.6; k=1...6 o 1

Q t Py

Y

Buluucnenve Q
T n doz
pn=f(t, P) M, = [GxdT Tpy6onpoeoab! =
0 n=1.4 & a0z
h, = f(t;, Py) 13
h=[Qj xdT
0 Pn doz
Gn o Qi X pn
Y
Buiunucnetnue
CwurHan
N Tennocucremsbl Hanpasn.
Etcy  Wrcy, = |Etcyx dT N=1.3 noToka
0 S —
Yuer
THapn
Tnuty
Tpexy
TOTN
THCN

H — nepenad no ebicome mex0y mecmomMm ombopa 0OasreHus u me-
cmom pasmeuw,eHus kaxooao ;
Qn d02s th oz, Pn soe — 002080pHbIE 3HAYEHUS rnapamMempos.

Puc. 2. CTpykTypa OCHOBHbIX U3MepeHni n pacyetoB B TB.
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OnpefeneHns Ncnonb3yeMblX NOHATUIA.

«MpeobpasoBaTtenu» — COBOKYNHOCTb anroputMoB 06paboTKM
CUrHanoB, MOCTYMawLWMX OT M3MepUTENs: OEBSATU YACTOTHbIX, LUECTU
COMNPOTUBIIEHWNS U LLUECTU TOKOBBIX.

B Tennosblumcnutene «npeobpasoBaTerlb» XapakTepusyeTcsl Ha-
GopoM 1 xapakTepucTMkamy NepBUYHbIX NpeobpasoBaTenen pacxoaa,
TemnepaTtypbl U AaBMeHUs, NOAKMIOYEHHbIX K COOTBETCTBYHOLLUMM U3ME-
PUTENbHBLIM KaHanam.

«TpybonpoBoabI» — 3TO COBOKYMHOCTb AaHHbIX O NapamMeTpax Te-
NIOHOCUTENS B OTAESNbHOM BETBW TEMNOCUCTEMbI, PacCYMTaHHbIX Ha
OCHOBaHUN U3MEPEHHbIX UMW OOrOBOPHbLIX 3HAYEHUN NEPBUYHbLIX Napa-
METPOB 1 UCMOMb3YEMbIX B pacyeTe pe3ynbTUPYHLLMX NapamMeTpoB Te-
nnocuctemobl. TB ana kaxgon tennocuctemMbl uMmeeT o 4 «Tpybonpo-
BOOOB», 0003HAYEeHHbIX MHAeKcaMmu n = 1...4.

Mo «Tennocuctemomn» nogpasyMeBaeTcs CMCTEMA pacyeTa Ten-
na ansg KoHTpPOnMpyeMon TennocucTeMbl, cogepxalen B obwem cny-
Yae nogarwoLmin (NnoaBoAALLNN) 1 obpaTHbIN (OTBOAALLMIA) TPyBONpPOBO-
Abl. B kayecTBe MCXOAHbBIX AaHHbIX NS pacyeTa napameTpoB B Tenno-
cUCTEME MCMOMb3YTCA pacyeTHble AaHHble «TpybonposogoB». TB
obecneumBaeT pacyeT napameTpos B 1...3 Tennocucrtemax.

MepeyeHb NapameTpoB, ONpeaensieMblX B TENOBbIMUCIINTENE, UX
0603HaYeHNs 1 pasmMepHOCTU NpuBeaeHbl B Tabn.4.

Tabnuua 4

MapameTp O603HaveHne
Pacxop, TeNnoHoCUTENs CpeaHui 06 bEMHbIN (M°/4, n/MUH) Q
Pacxog TennoHocutens cpeaHui maccoBblin (T/4) G
O6beM TENNOHOCUTENS HapacTaloWMM UTorom (M°, ) Vv
Macca TennoHocuTensi HapacTalLUM UTOrom (T) M
Temnepatypa TennoHocutens B Tpybonposoge (°C) t
PasHoCTb TemMnepatyp TennoHocuTens B nogatwoLem n ob- At
paTtHoM Tpybonposoge (°C)
[aeneHue B Tpy6onposoge (MMa, krc/cm®, 6ap) P
HakonnexnHoe Tenno (kan, IMx, MBTY) W
Tennosas MmowHOCTb no Tennocucteme (Mkan/y, ['Ox/4, MBT) ETc
Conpotuenenue NT (Om) R
BbixogHow Tok N[ (MA) I
Yactota nmnynscoB Ha Bbixoge MNP (') F
Konuyectso nMmnynbcoB Ha Bbixofe NP 3a nHTepBan speme- N

HU

AnroputTm pacyeTta KonuyectBa TennoTtbl 3agaeTtcs B TB B cooT-
BETCTBUN C U3MEPUTENBHON CXEMOMW, T.€. B COOTBETCTBUU C pacnpeae-
neHneM fatyuMkoB No TpybonpoBogaM KOHTPONMPYEMOW TensnocucTe-
Mbl. [Mpn 3TOM nonb3oBaTenb MOXeT BbliOpaTb 0AHY U3 11 cxem y4yeTta
Tenna, BkNtoyasa cxemy «llonb3oBartenbckasa», N COOTBETCTBYHOLLNA el
anropuTM pacyeTta, umetowiencs B namsatn TB.
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dopmynbl pacyeTa Maccbl U KONUYeCcTBa TENNOTbl ANA KaXaon 13
11 pac4yeTHbIX CXeM 3-X KOHTPOJSIMpyeMbIX TennocucrtemM BBeOEHbl B
namate TB n He TpebyloT BBOAA C KnaBuaTypbl UM nNo uHTepdency
(cm. MpunoxeHwne I yacTu |l HacTosILEro PyKOBOACTBA).

Mpw onpegeneHnn TeNNOBOM SHEPINN C YHETOM 3HTanbMUM XONoa-
HOW NOAMUTOYHOW BOAbl HA UCTOYHWUKE 6Ee3 NPsSMOro N3MepeHusl, B Ko-
NNYECTBO YYTEHHOMW TENSOBbIYMCIIUTENEM TEMSIOBON SHEPrnn LOSMKHa
OblTb BHECEHA MonpaBka Ha (hakTU4eCcKoe 3Ha4YeHne TemnepaTypbl XO-
NOAHOM BOAbl B COOTBETCTBUM C YTBEPXKAEHHON YCTAaHOBNEHHbIM 0bpa-
30M METOAMKOW, B TOM 4YuUCre B COOTBETCTBUM C ykaszaHuamm OCT P
8.592-2002.

BosmoxHa Takke nporpammHas Hactpowka TB npu opraHusauum
Tennoyyeta Ha obbekTe B OLHOM KOHTPONMPYEMOW Tennocucteme B
OTONUTENBHBIN U MEXOTOMNUTESbHLIN CE30H.

1.5.3. Pexxumbl ynpaBneHus

1.5.3.1.

YnpaBneHne pabotorn TB B pasfMyHbIX peXxmmax MOXET OCYLeCTB-
NATbCA C KnaBmaTypbl, U OPraHM30BaHO C MOMOLLBIO CUCTEMbI MEHIO U
OKOH MHAMKaLMWN pasHOro YpoBHS, oTobpakaeMblX Ha Auchnee.

Ana ynpaesneHna paboton TB BO3MOXHO Takke MCMNOSib30BaHUe
nepcoHanbHOro KoMnbkoTepa, MogKM4YaeMoro no wuHTtepdgencam
RS-232 (RS-485), Ethernet.

TennoBblMUCIIMTEND UMEET TPU PEXMMA YyNpaBneHUs:
PABOTA — akcnnyaTauMoHHbIN peXxum (pexnm nonb3osatens);

HANAOKA — pexunm noarotoBkM K aKcnnyatauuu. JaHHbIM pexum Tak
Xe nossonset Bontn B nogpexum NOBEPKA u nponssectn nposepky
Ha COOTBETCTBME TEMNMOBLIYNCIIUTENS METPONOrMYeckuM Xapaktepu-
CTUKaM, HO He NO3BONAEeT U3MEHSTb KanmbpoBOYHbIE KOIMPULMEHTDI.

KAJTTMBEPOBKA — pexum 10CTUPOBKUX, KannbpoBKN 1 NOBEPKM.

B naHHOM pexnme MOXHO Npou3BecTy nosepky npubopa, n B Cny-
Yae Heob6XoaMMOCTM NPOU3BECTU €ro KCTUPOBKY (KannbpoBKy) ¢ name-
HeHneM KannbpoBo4HbIX koadhduumeHToB. B pexxume KAJIMEPOBKA B
MeH «HacTtponku» Bbibnpaetca nogpexum NMOBEPKA. Mpn ncnone-
3oBaHun komnnekca KMK-03 npoueaypa nosepku n KanubpoBKW Bbl-
NOJSIHAETCHA aBTOMAaTMUYECKM C NpeaoCTaBeHNEM OTYeETa.

PexumMbl oTnu4aroTca ypoBHEM JOCTyna K MHopmauuun (MHOMLK-
pyemon Ha gucnnee wu/wnu nepefasaemon no uHtepgencam RS-
232/RS-485, Ethernet) n BO3MOXHOCTSMW MO U3MEHEHUIO YCTaHOBOY-
HbIX NapamMeTpOoB TENOBbLIYNCINTENS.

Hanbonbwmnmmn Bo3MOXHOCTAMKM obnapgaet pexum HAJIAOKA. B
3TOM peXxmnme MHANLUPYITCA BCe NapamMeTpbl U BO3MOXHA Moanduka-
LUMsa BCEX YCTAHOBOYHbIX napameTpoB. Moandurkauma kanmbpoBOYHbIX
KoapdpuumeHToB Bo3amoxkHa Tonbko B pexume KAJIMBEPOBKA. Hau-
MEHbLUMMN BO3MOXHOCTAMM 0bnaaaet pexum PABOTA.
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1.5.3.2. Pexvm ynpaBneHusi 3agaeTcsa KoMbuHaunen Hannumsa / oTcyTcTBmua 3a-
MbIKaHWSA C MOMOLLbIO NepeMblyek ABYX KOHTaKTHbIX nap J3 n J4, pac-
NMONOXeHHbIX Ha cybbnoke obpaboTkm aaHHbIX ( puc.A.4 B yactu |l Ha-
croduwero P3). CootBetcTBME KOMOWUHALMIA pexumam ynpaBreHus
npuBeaeHo B Tabn.5, rae «+» — Hanu4mMe 3amblkaHUs KOHTaKTHOW napbl,
a «-» — OTCYTCTBUE 3aMblKaHUS.

Tabnuua 5
KoHTakTHaqa
Pexum ynpasneHus napa HasHaueHue pexvma
J3 J4
PABOTA - - OKcnyaTauMoHHbI PEXNM
HATALIKA i + Pexnm noarotoBku
K 9KcnnyaTauum 1 NoBepKu
KATTVBPOBKA + i Pexunm 1ocTMpoBKu
N KannbpoBKn

1.5.3.3. Pa3pﬂ}J,HOCTb MHOWKaUnMnN n3MepdaemMbiX napameTpoB Ha AUcCrsiee Ter-

JIOBbIMUCITIUTENA NpuBeOeHa B Tabn.6.

Ta6bnuua 6
Kon-Bo 3HakoB npu
MpumevaHune
WHAMKaLMK
MapameTp
uernas | gpobHas
YyacTb YyacTb
MepenonHeHne CHETYMKOB HACTYMAET, ec-
1. KonunyectBo Tennotbl W 1-10 3 mm W > 2x10° Mkan. Mocne nepenonHeHus
(Mkan, ok, MBTY) CYETYMKa OTCYET HAUYMHAETCS C HYNeBoro
3HaYeHus.
2. Tennosasi mowHoCTb E 1-10 3
(Ckan/y TOx/y4, MBT)
MepenonHeHne CHETYMKOB HACTYMaeT, ec-
3. Macca TennoHocutena M 1-10 3 nm M > 2x10° 1. Mocne nepenonHeHus
(M cYeTUMKa OTCHYET HaYMHAEeTCs C HYNeBoro
3HaYeHus.
4. Temnepatypat (°C) 1-3 2
5. JasneHue xunagkoctn P
2 1-4 3
(MMa, krc/cm®, 6ap)
MepenonHeHne CHETYMKOB HACTYMaeT, ec-
3 m V> 2x10° M. Mocne nepenonHeHns
6. Obvem xuakocTn V (M, 1) 1-10 3 cyeTyMKa OTCHET HAaYMHAETCS C HYNIeBOro
3HaYeHus.
7. CpegHun o6beMHbIN pacxoa
TennoHocutens Q 1-10 3
(M*/4; n/vun)
8. CpegHun maccoBbIn pacxon
1-10 3
TennoHocutens G (1/4)
. (EM“M"'H'%”;'M”H”/'?A'Q')Ka””“ KP 17 3 | Buanason ssoaa KP ot 0,001 o 10000
10. Bpemsi HapaBoTk Tap 1 Mpy MHAMKaUUM TEKYLLUX 3HAYEHUI — Ha-
npoctos T,p, C packpbITh- 1-7 2 PacTaioLMM NTOTOM.
P np, C PACKP Mpy MHOUKaUMM apXMBHbIX 3HaYEeHU — 3a
eM BpemeH npocTos (4) MHTEpPBAI apXMBUPOBAHWSI.
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1.5.4. Perncrtpauus pesynbtaTtoB paboTbl

1.5.4.1. Pe3ynbtatbl U3MEPEHUN N BbIYUCIIEHUI 3aMNUCLIBAIOTCHA BO BHYTPEHHUE
apXuBbl: 4acOBOW, CYTOYHbIM M MeECHAYHbIA, UMeLMe OAUHAKOBYHO
CTPYKTYpY. 3anucb B apxuBbl ocyLiecTBnsaetcs B pexvume PABOTA.

"mybuvHa apx1MBOB COCTaBNSET:
- yacosoro — 1488 npebiayLmnx Yyacos (62 npeablayLwmx CyTOK);
- CYTOYHOro — 366 npeablayLUnX CYTOK;

- MecsiYHoro — 48 npeablayLmMx MecsLes.

MepeyeHb apxMBMPYEeMbIX NapameTpoB 3a UHTepBar apXMBUpPOBa-
HUS:

- KONMMYECTBO Tenna no Kakgow Tennocucteme (npupawlieHue — ons mc-
nonHexmss TCPB-024M, nnterpansHoe — ans TCPB-024M+);

- KOnM4ecTBO Tenna Ha Hyxabl NBC no kaxgow Tennocucteme (npupa-
weHne — ansa ucnonHeHna TCPB-024M, nHTerpanbHoe — ans TCPB-
024M+);

- Macca TENSIOHOCUTENS NO KaKaown Tennocucteme (npupawieHne — ons
ncrnonHeHuns TCPB-024M, nHterpansHasa — ona TCPB-024M+);

- CyMMapHOE KOnM4ecTBO Tersa no Bcem TennocmctemMam®;

- CyMMapHasi Macca TEeNNOHOCUTENS MO BCEM TenrocucTeMam™;

- Bpemsi HapaboTKM Mo KaXkaon TennocucTeme;

- TemnepaTypa UCTOYHMKA XONOAHOIO BOAOCHaGXKEHMS;

- cpeaHsis TeMnepaTtypa Hapy)kHOro Bo3yxa B CyMMapHbIX apXuBax;
- napamMeTpbl TPy6ONPOBOAOB MO KaXaol TENNOCUCTEME, 8 UMEHHO!

- KONMYECTBO Tenmna no Kaxagomy TpybonpoBoay (He apxuBupyeTcs
B ucnonHeHun TCPB-024M+);

- Macca TennoHoCUTEenNs Mo Kaxxgomy Tpybonposoay;
- HAKOMMEHHbI 06beM TENNOHOCUTENS MO Kaxxaomy Tpybonposoay;
- cpegHee faBneHue no kaxxgomy Tpybonpoeoay;

- cpegHas TemnepaTypa M cpefHEeB3BELleHHasa Temnepartypa no
Kaxkgomy Tpybonposoay;
- DONONHUTENbHbIE apXMBbl KONMMYECTBO TENa M Maccbl TENNOHOCUTENS,

a Takke Konm4yecTBO Tenna Ha Hyxabl [BC no kaxagon tennocucreme
HapacTawLWumM NTorom (peanunsosaHo B ucrnonHeHnn TCPB-024M);

- obwee Bpemsa HapabOTKM M NPOCTOSA ANS KaXOoW Tennocuctembl (Ha-
pacTtaroLlwmnm ntTorom ans ncnonHeHus TCPB-024M+);

- 32 npusHaka HC no kaxgoun Tennocucreme (15 npusHakoB AnNs UCMOM-
HeHus TCPB-024M+);

- anuTtenbHocTn HC no kaxkaon TennocucTeme;
- 00 12-T1 COBLITUIN N PEXMMOB TEMNTOCUCTEM.
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1.54.2.

1.5.4.3.

BHUMAHUE! B Ttennosblumcnutene wucnonHeHuns TCPB-024M
cymmapHoe konudectso Tenna B TC MoXeT oTnnyatbCs OT CyMMbl Ha-
KOMMeHHOoro Tenna no Tpybonposogam, T.K. Npn BO3HWKHOBEHUN HC ¢
HoMepamu 25, 26, 28, 29 (cm. MNpunoxeHune B yactu Il HacTodwero P3)
¢ peakuuen Pacy. TC por (nepexog TC Ha OOroBOpHble 3HaA4YeHUdA Mo
Tensny u macce), HakonneHue Tenna u maccoel B TpybonpoBogax byaet
NpoAoMKaTbLCA MO U3MEPEHHBIM 3HaYEeHUAM, a B (bOpMyIbl pacyeT Te-
nna v Maccbl TensocucTembl OyayT MOACTaBNATLCA 3a4aHHble O0ro-
BOpHble 3HaveHus Etc (Gtc), Ers. Npu 3aTOM HakonneHHble B apxmBax
3HayeHus Tenna B Tpybonposogax (W1...W4), sasnstTca Bcromora-
TENbHbIMU BENMYMHAMW U HE MOTYT NPUHUMATLCA B KayecTBe pe3yrb-
TUPYIOLLMX 3HAYEHU B OTYETaX, T.K. OHU HE KOHTPOSMPYIOTCA NpU BO3-
HUKHOBEHUN BblleyKka3aHHbIX HC.

AnuTenbHOCTb paboTbl TENNOCUCTEMBbI (PUKCUPYETCA B apXuBE Kak
y4yeTHoe Bpems Tyd, KOTOpoe onpeaenseTcs B COOTBETCTBUN C dhop-
Y \Ya[e]7K

Tyy=THap + Tnp = THap + Tnut + ToT + THC + Tpex, (1)
roe: THap — Bpemsi paboTtbl TC B LUTATHOM PEXUME;
Tnp — obLiee Bpems NPoCToS;
Tnut — Bpema npoctost TC n3-3a OTCYyTCTBUS NMUTAHWUS;

ToT — BpeMA NpocTod TC n3-3a oTKa3oB annapartypbl Tenmno-
CYHeTYUKa,

THc — Bpems npoctoda TC n3-3a HewTaTHbIX CUTYauun;
Tpex — Bpems npoctosa TC npu Beixoge 13 pexunma PABOTA.

CyeTuMKM BpEeMEeHW HapaliMBaloTcs B criedylolwen nocrenosa-
TEenbHOCTU:

Tnut — Tpex — ToT — THC — THap. (2)

Onepauun BBOAA UMK MOAMMUKALUN HACTPOEYHbIX NapamMeTpoB, a
TaKke U3MeHeHue pexuma ynpasnennsa TB dukcmpytoTca B xypHane
nonb3oBaTens U B XXypHane peXXMMoB COOTBETCTBEHHO, KOTOPble MOTyT
cogepxatb Ao 1000 3anucen.

3anucu xypHanoB nonb3oBaTens U PexmnMoB, Kak U 3Ha4YeHus1 ap-
XMBUPYEMbIX NapamMeTpoB, XPAHATCA B 3HEProHe3aBUCUMOWN NaMsTn U
COXPaHAITCS AaXe B crlydae OTKIHYEeHUs 3neKTponmMTaHms npubopa.

TennoBblMUCIUTEND UMEET ANSA KaXXA0W TEenrnocucteMbl COOCTBEHHbIE
He3aBNCUMbIE LIMKITMYECKNE XypHaribl pernctpaumm HewTaTHbIX CUTya-
umrm n otkasos rnydouHon fo 500 3anucen kaxabin. B xxypHanax HC wn
OTKa30B PErncTpupytoTCs:

- Bpemd Ha4ana BO3SHUNKHOBEHUA HC wnun oTkasa;

- BpeMsi OkoH4aHusa HC;
- Homep n Tun HC;

- TN OTKa3a.
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1.5.5. ®dukcauma HewTaTHbIX CUTyaLUN

1.5.5.1. lMNMop HewTaTHOW cUTyaumen (HewTaTHbIM PEXMMOM TENOCUCTEMBI)
NMoOHMMaeTCa CUTyauns, Npyu KOTOPon 0BHapyXnBaeTcss HECOOTBETCTBME
3Ha4YeHUn n3amepsieMblX NapameTpoB HOPMasibHOMY pPeXnmy OyHKLMO-
HUPOBaHUS TEMMOCUCTEMBI.

1.5.5.2 TennoBblMUCNUTENDb NO3BOMIAET MO KaXOon Tennocucreme 3agasaTb OO0
24 BMOOB HewWTaTHbIX CUTyauun C (PUKCUPOBAHHLIM KpuTepuem (o 7
BnaoB ansa ucnonHeHns TCPB-024M+) n go 8 HC ¢ npuBaA3kon K KOH-
KpeTHon cxeme Tennonotpebnenus.

BoamoxHble HC ¢ doMKkCnMpoBaHHbIM KPUTEPUEM M BapuaHTbl peak-
UMM Ha HUX npuseeHbl B MpunoxeHun B yactu Il HacTosiwero P3. Pe-
rmctpaumnsa kaxgon HC conpoBoxgaeTcsi yCTaHOBIEHMEM COOTBETCT-
BylOLLEro cpriara B apxmBax n otobpaxkaetca Ha gucnnee B MeHo «AP-
XUBbI» B cnieaytowem Buge:

(Homep HC) (31) (16)

(Homep HC) (15) (0)

BHUMAHME! B ncnonHennn TCPB-024M+ otobpaxeHune Ha guc-
nnee BpeMeH HapaboTku THap 1 npoctoa Tnp npom3BOAUTCS 3a WUH-
TepBan apxMBMpOBaHus, a 3anncb B apXmBbl — HapacTaloLWMM UTOrOM.

1.5.6. BHelwiHue cBA3U
1.5.6.1. NHTepdbencol npudopa

MocnepoBaTenbHble UHTEpdecbl RS-232, RS-485 n uHTepderic
Ethernet obecneunBaldT BO3MOXHOCTb [OCTyna K WU3MEPUTESIbHbLIM,
pacyeTHbIM W YCTAHOBOYHbIM MapameTpam, BKoYas apxusbl. [lpu
3TOM BO3MOXHa MoAUpUKaUna yCTaHOBOYHbLIX MapamMeTpoB, a Takke C
Lenbio MCMNoNb30BaHUA B pacdeTax, BBOA MO nocnefoBatenibHbIM UH-
Tepcencam Tekylero 3HadeHus TemnepaTypbl HA UCTOYHWUKE XOnoa-
Hou BoAbl. NocnepoBaTenbHble MHTEPdENCHI NOALEPXKMBAKOT pacLllun-
PeHHbIN NpoTokon ModBus, MpUHATBIM B KayecTBe CTaHOapTHOMo B
npubopax pupmbl «B3JTET».

MocnepoBaTenbHbln MHTEpdenc RS-232 MOXeT MCNonb30BaThCs
ans:

a) pacnedaTkm apxvMBHbIX U TEKYLUMX 3HAYEHUN U3MepPSieMbIX napa-
MeTpoB Ha npuHTepe 4vepes K unu agantep npuHtepa «B3JIET
All»;

6) cuuTbIBaHMA apXvMBOB C MNOMOLLBID APXMBHOrO CYMTbIBATENS
«B3JIET AC» ncnonHexnna ACAB-020;

B) HenocpenctBeHHon cBAsm ¢ MK:
- No Kabento Npu AnvHe NMHUK CBA3N 40 15M;

- No TenedOoHHON NMNUHUM C NMOMOLLILIO MOAEMa UNN pPaanonmnHUM C
MOMOLLIbIO paanoMoaemMa;
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- Mo NHUKN undposon ceasmn ctaHgapta GSM 900/1800 MIy ¢ no-
Mouwlblo agantepa coTtoBon cBsA3n «B3JIET AC» wucnonHeHus
ACCB-030.

[anbHOCTb CBA3M NO TenedOHHON NMUHUK, paguoKaHany n COToOBOM
CBSA3M OrnpeaesniseTca xapakTepuctukamum TeneoHHON NMHUK, paguno-
KaHana n kaHana CoTOBOM CBSi3U COOTBETCTBEHHO.

MocnepoBaTenbHbIN UHTEpdenc RS-485 obecneumBaeT cBs3b MO
kabento B rpynne n3 255 aboOHEHTOB, OQHMM M3 KOTOPbIX MOXET ObITb
MK, npyn gnuHe nuHum ceasm go 1200 m. MNpu Hanuyum B rpynne npmbo-
pPOB pasHbIX NpousBoauTenen Ans B3aMMHOIO COrfacoBaHus NPOTOKO-
noB obMeHa MOXEeT MCMNonb30BaTbCA aganTep CEeTEBbIX NPOTOKONOB
«B3JIET AC» ncnonHenms ACIB-010.

MogkntoyeHne agantepa cotosoun cea3m ACCB-030 k nHtepdgency
RS-232 ognHo4Horo TB gaeT BO3MOXHOCTb B pexume «on-line» nepe-
AaBaTb TEKyLLyH MHGOPMaLUMIO NO KaHany COTOBOW CBA3W, B TOM YMcCne
n B NHTepHerT. MogkntoyeHne ACCB-030 k rpynne TB, cBsi3aHHbIX B No-
KanbHyl ceTb No uHTepdency RS-485, obecneunBaeT nepegadvy aHa-
NOrMYHON MHpOPMaLMK NooYepeaHO No kaxaomy npudopy. Kpome To-
ro, nNpu BO3HWKHOBeHWWN kakon-nnbo HC, agantep cOTOBOM CBSA3U
ACCB-030 npu coOTBETCTBYHIOLLEN HACTPOMKe nepegaeT UHdopMaLuno
o HC Ha K, B Buae SMS-coobLeHnsa nnm 3aBoOHKOM Ha COTOBbIN Tene-
doH onepartopa.

Mcnonb3ysi kaHan COTOBOM CBA3M MOXHO Ha 6ase nporpamMmHOro
komnnekca «B3JIET Cll» opraHu3oBbiBaTb AUCMNETYEPCKYO CETb Ons
MHOIMMX OOWHOYHBIX U rPynn NPUBOpPOB Kak OAHOTUMHBLIX, TaK U pasHo-
TUMNHBIX MO HAa3HAYEHNIO.

CkopocTtb o6meHa no uHtepdencam RS-232 n RS-485 ot 2400 go
19200 bopg ycraHaBnuBaeTca B npubope.

BHUMAHMUWE! He donyckaemcsi o0OHO8peMeHHOe MOoOK/IIoYeHuUe
u ucnosib3oeaHue uHmepgetcoe RS-232 u RS-485.

WHTepdenc Ethernet ncnonbadyetca ansa obMeHa AaHHbIMU 4epes
NHTepHeT mexay npubopamu fnokanbHON CeTU U yaaneHHbIM KOMMbHo-
Tepom (komnbtoTepamn). OBMeEH oOcyLLecTBNSeTCs 4Yepes W3 Jo-
KanbHOW ceTn, umetowmnmn cobeteeHHbIn (rnobanbHein) IP-agpec. Mpu
obMeHe [JaHHble ynakoBbIBalOTCA B CTek npotokonos Ethernet / IP /
UDP / TFTP / Modbus. NogaepxnBaetcs Takke npotokon ARP (Ether-
net / ARP), koTtopbin ncnonbadyetca ans onpegeneHns MAC-agpeca
y3na no IP-agpecy 3anpoca. lNogknoyeHne k cetn Ethernet npuBegeHo
Ha puc.A.4 B yactn Il HacToswero pykosoactea. [nga nonyveHuns IP-
agpeca n gpyrux AaHHbIX npu mcnonb3oBaHun moayns Ethernet Heo6-
X0OUMO 00paTUTbCA K CUCTEMHOMY aAMMUHUCTpAaTOpy Yy3na y4yeTta, Ha
KOTOPOM yCTaHaBNMBaeTCs TenoBbIYUCNUTENb.

1.5.6.2. YHuBepcanbHble BbIXOabl.

B TennosblumncnuTens no 3aKa3dy MoXeT ObITb yCTaHOBJ1EH CeEPBUC-
HbI MoAyIib yHMBEpPCalibHbIX BbIXOO0B, umMerowmn 0o 4-x ranbBaHuye-
CKM pa3BA3aHHbIX YHUBepCalribHbIX BbIXO40B, pa60Ta+ou.u/|x B 4YaCTOTHOM
NI NOrmM4ecKoM pexmmax.
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HasHadeHnss yHuBepcarnbHbIX BbIXOAOB, pexumbl paboTbl, napa-
MEeTPbl BbIXOAHbLIX CUTHAMNOB, a Takke OTKIIYEHME BbIXOLOB 3aJaloTcs
NporpaMMHbIMK yCTaHOBKamMn. BO3MOXHble 3Ha4YeHWUsi YCTAaHOBOK OIS
4YacTOTHOrO pexunma npveedeHbl B Tabn.7, Ansa NOrMyeckoro pexmnma —
B Tabn.8.

Cxema OKOHEe4YHOro Kackaga BbIXOOOB M onucaHue ero paboTbl
npvBeaeHbl Ha puc.b.6 B 4yacTu |l HacTosLWEero pykoBOACTBA.

B yacTtoTHOM pexume paboTbl HA OTKPbITbIN BbIXOA BblAAETCA UM-
nynbCHas MocnegoBaTenbHOCTb TUMA «MeaHdp» CO CKBaXXHOCTbO 2,
YyacToTa cnefoBaHUA KOTOPOW MPONopLMoHarbHa TeKyLweMy 3Ha4YeH o
mMaccoBoro pacxoga G (t/4), temnepatypbl t (°C) unu pasnenuio P
(MMa). Bo3amoxxHo mMacluTabmpoBaHne paboTbl YHaCTOTHOIO BbixoAda My-
TEM NPOrpamMmMHOMN YCTaHOBKM 3HAYEHUS MaKCUMarnbHOW YacToTbl pabo-
Tbl BbIX0Aa Fuake, KO3ULMEHTA npeobpasoBaHus pacxoga KP, a
TaKkKe HWKHEro n BEpPXHero noporoBbiX 3HAaYEeHUN MaccoBOro pacxoaa,
TemnepaTypbl UnNu aasneHus, cootseTcTByOWMX YyactoTe 0 My U Fuake
Ha BbIxoge. MakcumanbHO BO3MOXHOE 3HaYeHne Fyaxe = 3000 MU,

[Ana npaBunbHon paboTbl yHMBEpPCanbHbIX BbIXOLOB B TEMNSOBbI-
yucnuTene nNpegycMoTpeHa npoueaypa aBToMaTUYeckoro pacyeTa Ko-
adpuumneHTa KP B 4acTOTHOM pexume.

Pacuet KP npoussoautcsi No 3agaHHbIM Nosfib3oBaTenemM 3HauyeHu-
SIM BEPXHEro M HWXHEro NoporoB U3MepsieMOro napameTpa U Makcu-
ManibHOMY 3HaYeHMIO BbIXOAHOM YacTOTbl Fyake.

Tabnuua 7
HanmeHoBaHue napameTpa Obosravenne 8 cTpo-
ke MAPAM.

Bbixof 3akpbIT Het
MaccoBhbiln pacxog B 1-m Tpybonposoae 1-1 TennocucTeMsl 1G1
MaccoBbin pacxog Bo 2-m TpybonpoBoae 1- TENNOCUCTEMBI 1G2
MaccoBhbiln pacxog B 3-m Tpybonposoae 1-1 TENNOCUCTEMbI 1G3
MaccoBhbiln pacxog B 4-m Tpybonposoae 1-1 TENNoCUCTeEMbI 1G4
E’a3HOCTb MaccoBbIX pacxogos B 1-m n 2-m Tpybonposogax 1- 1G1-1G2
M TENIOCUCTEMBI
E’a3HOCTb MaccoBbIX pacxofos B 3-M 1 4-m Tpybonposogax 1- 1G3-1G4
M TENIOCUCTEMBI
Temnepatypa B 1-m Tpy6onpoBoge 1-11 Tennocuctemsl 1l
Temnepatypa Bo 2-m Tpy6onpoBoge 1-1 Tennocuctemsl 1t2
Temnepatypa B 3-m Tpy6onpoBoge 1-11 Tennocuctemsl 1t3
Temnepatypa B 4-m Tpy6onpoBoge 1-11 Tennocuctemsl 1t4
PasHocTb Temnepatyp B 1-m n 2-m Tpybonposoaax 1-1 Tenno- 1t1-1t2
CUCTEMbI
PasHocTb Temnepatyp B 3-m 1 4-m Tpybonposoaax 1-1 Tenno- 1t3-1t4
CUCTEMbI
Hasnenuve B 1-m TpybonpoBoae 1-i TennocncTembl 1P1
[aBneHue Bo 2-m Tpybonposoae 1-i TennocncTembl 1P2
[asnenuve B 3-m TpybonpoBoae 1-i TennocncTembl 1P3
[asnenuve B 4-m TpybonpoBoae 1-i TennocncTembl 1P4
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MpoponxeHue Tabn. 7

HanmeHoBaHue napameTpa ObosHaerve 5
ctpoke NMAPAM.

MaccoBbin pacxog B 1-m TpybonpoBoge 2-i TennocucTeMbI 2G1
MaccoBbin pacxog Bo 2-m TpybonpoBoae 2-1 TennocucTeMbI 2G2
MaccoBbit pacxog B 3-m TpybonpoBoge 2-i TenocucTeMb 2G3
MaccoBbi pacxog B 4-m TpybonpoBoge 2-i TenocMcTeMbI 2G4
Pa3HocTb MaccoBbIx pacxofoB B 1-M 1 2-m Tpybonposogax 2-n ten- 2G1-2G2
NOCUCTEMBI
Pa3HocTb MaccoBbIX pacxofoB B 3-M 1 4-m Tpybonposogax 2-n ten- 2G3-2G4
NOCUCTEMBI
Temnepatypa B 1-m TpybonpoBoae 2-11 TeNNoCUCTEMbI 2tl
Temnepatypa Bo 2-m TpybonpoBoae 2-1 TENSI0OCUCTEMBI 2t2
Temnepatypa B 3-m TpybonpoBoae 2-1 TennocUcTeMbI 2t3
Temnepatypa B 4-m TpybonpoBoae 2-1 TeNNoCUCTEMbI 2t4
PasHocTb Temnepatyp B 1-M 1 2-M TpybonpoBoaax 2-1n Tensniocucre- 2t1-2t2
Mbl
PasHocTb Temnepatyp B 3-M 1 4-m TpybonpoBoaax 2-1 Tensniocucre- 213214
Mbl
[aeneHue B 1-m TpybonpoBoae 2-i TENNOCUCTEMBI 2P1
[aBneHune BoO 2-M TpybonpoBoae 2-i TENNOCUCTEMbI 2P2
[aeneHue B 3-m TpybonpoBoae 2-1 TENIIOCUCTEMDI 2P3
[aBneHune B 4-m TpybonpoBoae 2-n TeNIOCUCTEMBI 2P4
MaccoBbiv pacxog B 1-m Tpy6onpoBoae 3- TEMNOCUCTEMBI 3G1
MaccoBbi pacxog Bo 2-m TpybonpoBoae 3-1 TennocucTeMbI 3G2
MaccoBhkii pacxopg B 3-m TpybonpoBoae 3-1 TEMNOCUCTEMBI 3G3
MaccoBkin pacxop, B 4-m TpybonpoBoae 3- TennocucTeMbl 3G4
Pa3HocTb MaccoBbIx pacxogoB B 1-m u 2-m Tpybonposogax 3-n Ten- 3G1-3G2
NOCUCTEMBI
PasHocTb MaccoBbIx pacxogos B 3-M U 4-m Tpybonposogax 3-u Ten- 3G3-3G4
NOCUCTEMBI
Temnepatypa B 1-m Tpy6onpoBoge 3-11 TeNoCUCTEMbI 3tl
Temnepatypa B0 2-M Tpybonposoge 3-i TennocncTemsl 3t2
Temnepatypa B 3-M TpybonpoBoge 3-i TeNSIOCUCTEMBI 3t3
Temnepatypa B 4-m Tpybonposoge 3-i TensiocncTemsl 3t4
PasHocTb Temnepatyp B 1-M 1 2-M TpybGonpoBogax 3-1 Tennocucre- 3t1-3t2
Mbl
PasHocTb Temnepatyp B 3-M 1 4-M TpybonpoBoaax 3-1 TennocucTe- 3t3-3t4
Mbl
HaeneHuve B 1-m TpybonpoBoae 3-i TeNNOCUCTEMBI 3P1
[asneHuve Bo 2-m TpybonpoBoae 3-1 TENNOCUCTEMBI 3P2
HaeneHune B 3-m TpybonpoBoae 3-1 TeNNOCUCTEMBI 3P3
[asneHue B 4-m TpybonpoBoge 3-11 TENNIOCUCTEMBI 3P4

B noruyeckom pexvime Ha BbIxOA4e HanuMumio cobbITus (Mnu ero on-
peAeneHHOMY COCTOSIHWIO) COOTBETCTBYET OAWH YpPOBEHb 3rneKTpuye-
CKOro CurHana, a OTCyTCTBMIO COObITUS (MNIN UHOMY €ro COCTOSHUIO) —
ApYyron ypoBeHb CUrHana.

MporpaMMHO Onsi NOrMYECKOro pexunma 3af4aeTcsl akTUBHbIA YpO-
BeHb (AKTUB. yp.), T.€. ypoBeHb curHana (Bbicokumn nnn Huskmn), co-
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OTBeTCTByI-OLIJ,l/IVI HanMuui cobbITUA, a TakKe 3HAYEeHUSs] KOHCTaHT No

MaccoBOMY pacxoay, TemMnepaTtype 1 AaBreHuto.

Tabnuua 8

HanmeHoBaHue cobbiTus

O6o03Ha4eHune B CTpoke

NAPAM.

Bbixog 3akpbIT Her
1-a Tennocucrema

MaccoBbii pacxog B 1-m Tpy6onpoBoae 6onblLie MaccoBoro pacxoia Bo 2-

1G1>1G2
M TpybonpoBoae
MaccoBebii pacxog B 1-m Tpyb6onpoBoe MeHbLLE MacCOBOro pacxoaa Bo 2-

1G1<1G2
M TpybonpoBoae
MaccoBbii pacxog B 3-m Tpyb6onpoBoae 6onblLiue MaccoBoro pacxoaa B 4-m

1G3>1G4
TpybonpoBoge
MaccoBbIi pacxog B 3-m TpybonpoBoe MeHbLLE MAacCOBOro pacxoa B 4-m

1G3<1G4
TpybonpoBoge
MaccoBbii pacxog B 1-m Tpyb6onpoBoge 6onbLie KOHCTaHThI 1 1G1>KoHcT1
MaccoBblIli pacxog B 1-m TpybonpoBoAe MeHbLUE KOHCTaHThI 1 1G1<KoHcT1
MaccoBbIi pacxog Bo 2-m TpybonpoBoae 60mbLue KOHCTaHThI 1 1G2>KoHcT1
MaccoBblIli pacxoq Bo 2-M TpybonpoBoae MeHbLUE KOHCTaHThbI 1 1G2<KoHcT1
MaccoBbii pacxog B 1-m Tpyb6onpoBoge 6onbLie KOHCTaHThI 1 1G3>KoHcT1
MaccoBblIli pacxog B 1-m TpybonpoBoAe MeHbLUE KOHCTaHThI 1 1G3<KoHcT1
MaccoBbii pacxog B 1-m Tpyb6onpoBoge 6onbLie KOHCTaHThI 1 1G4>KoHcT1
MaccoBbili pacxog B 1-m TpybonpoBoAe MeHbLUEe KOHCTaHTbI 1 1G4<KoHcT1

PasHocTb MaccoBbix pacxogos B 1-m v 2-m Tpy6onpoBogax 6onbLue KOH-
CTaHThl 1

1G1-1G2>KoHcT1

PasHocTb MaccoBbix pacxogoBs B 1-m 1 2-m TpybonpoBoAax MeHbLUe KOH-
CTaHThl 1

1G1-1G2<KoHcT1

PasHocTb MaccoBbix pacxogos B 3-M v 4-m TpybGonpoBogax 6onblue KOH-
CTaHThl 1

1G3-1G4>KoHcT1

Pa3HocTb MaccoBbIx pacxogoB B 3-M U 4-Mm TpyboONpoBOAax MeHbLUe KOH-
CTaHThl 1

1G3-1G4<KoHcT1

Temnepatypa B 1-m Tpy6onposoge 6onbLue TemnepaTypbl BO 2-M Tpybo-

1t1>1t2
nposoge
Temnepatypa B 1-m TpybonpoBoge MeHbLUue TemnepaTypbl BO 2-M Tpybo- 1t1<1t2
nposoge
Temnepatypa B 3-m Tpybonposoge 6onbLue TemnepaTypbl B 4-m Tpybonpo- 1t3>1t4
BO4e
Temnepatypa B 3-m TpybonpoBoae MeHbLUue TemnepaTypbl B 4-m Tpybonpo- 1t3<1t4
BO4e
Temnepatypa B 1-m Tpybonposoge 60nbLue KOHCTaHThI 1 1t1>KoHcTt1
Temnepatypa B 1-m TpybonpoBoAe MeHbLUE KOHCTaHThI 1 1t1<KoHcT1
Temnepartypa Bo 2-M TpybonpoBoge 601bLle KOHCTaHThI 1 1t2>KoHcTt1
Temnepartypa Bo 2-M TpyOOnNpoBoAe MEHbLUE KOHCTaHTLI 1 1t2<KoHcT1
Temnepartypa B 3-M Tpybonposoge 6orbLue KOHCTaHTbI 1 1t3>KoHcT1
Temnepatypa B 3-M TpybonpoBoAe MeHbLUE KOHCTaHThI 1 1t3<KoHcT1
Temnepatypa B 4-m Tpybonposoge 60nbLue KOHCTaHThI 1 1t4>KoHcT1
Temnepatypa B 4-Mm TpybonpoBoAe MeHbLUE KOHCTaHThI 1 1t4<KoHcT1

PasHocTb Temnepatyp B 1-m 1 2-m Tpybonposogax 60mbLue KOHCTaHTbI 1

1t1-1t2>KoHcT1

PasHocTb Temnepatyp B 1-M 1 2-M TpybonpoBogax MeHbLLE KOHCTaHTbI 1

1t1-1t2<KoHcT1

PasHocTb Temnepatyp B 3-M 1 4-m TpybonpoBogax 6onbLue KOHCTaHTbI 1

1t3-1t4>KoHcT1

PasHocTb TeMnepaTyp B 3-M 1 4-M TpybonpoBogax MeHbLUIe KOHCTaHThI 1

1t3-1t4<KoHcT1

Hasnenve B 1-m Tpybonposoge 6onbLue gaBneHns Bo 2-M Tpybonposoge 1P1>1P2
HaBneHve B 1-m TpybonpoBoae MeHblUe AaBrneHns Bo 2-M Tpybonposoae 1P1<1P2
Oaenenve B 3-m Tpybonposoge 6onbLue gasneHns B 4-m Tpybonposoge 1P3>1P4
[asneHuve B 3-M TpybonpoBoae MeHbLle AaBneHus B 4-m Tpybonposoae 1P3<1P4
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MpoaonxeHue Tabn. 8

HanmeHoBaHue cobbITUA

O603Ha4eHne B CTPO-

ke MAPAM.
2-11 TennocucremMa

MaccoBbii pacxog B 1-m Tpy6onpoBoae 6onblLie MaccoBoro pacxoia Bo 2-

2G1>2G2
M TpybonpoBoge
MaccoBebii pacxog B 1-m Tpyb6onpoBoe MeHbLLE MacCOBOro pacxoaa Bo 2-

2G1<2G2
M TpybonpoBoge
MaccoBbii pacxog B 3-m Tpyb6onpoBoae 6onblLiue MaccoBoro pacxoaa B 4-m

2G3>2G4
TpybonpoBoge
MaccoBbii pacxog B 3-m Tpyb6onpoBoe MeHbLLE MAacCOBOro pacxoa B 4-m

2G3<2G4
TpybonpoBoge
MaccoBbii pacxog B 1-m Tpy6onpoBoae 60nblLie KOHCTaHThbl 2 2G1>KoHcT2
MaccoBbii pacxog B 1-M TpybonpoBoAe MeHbLUE KOHCTaHTbI 2 2G1<KoHcT2
MaccoBbIi pacxog Bo 2-m TpybonpoBoae 605blLue KOHCTaHThbl 2 2G2>KoHcT2
MaccoBblili pacxoq Bo 2-M TpybonpoBoae MeHbLLUE KOHCTaHThI 2 2G2<KoHcT2
MaccoBbii pacxog B 3-m TpybonpoBoge 60nblLue KOHCTaHThbl 2 2G3>KoHcT2
MaccoBbili pacxo B 3-M TpybonpoBoAe MeHbLUE KOHCTaHTbI 2 2G3<KoHcT2
MaccoBebii pacxog B 4-m TpybonpoBoge 60nblLue KOHCTaHThbl 2 2G4>KoHcT2
MaccoBblili pacxof B 4-M TpybonpoBoAe MeHbLUE KOHCTaHTbI 2 2G4<KoHcT2

PasHocTb MaccoBbix pacxogos B 1-m v 2-m Tpy6onpoBogax 6onbLue KOH-
CTaHThl 2

2G1-2G2>KoHcTt2

PasHocTb MaccoBbix pacxogoB B 1-m 1 2-m TpybonpoBoaax MeHbLUe KOH-
CTaHThl 2

2G1-2G2<KoHcT2

PasHocTb MaccoBbix pacxogos B 3-m v 4-m TpyGonpoBoaax 6onblue KOH-
CTaHThl 2

2G3-2G4>KoHceT2

PasHocTb MaccoBbIx pacxogoB B 3-M U 4-Mm TpyboNpoBOAax MeHbLUE KOH-
CTaHThl 2

2G3-2G4<KoHcT2

Temnepatypa B 1-m Tpybonposoge 6onbLue TemnepaTypbl BO 2-M Tpybo-

2t1>2t2
nposoge
Temnepatypa B 1-m TpybonpoBoge MeHbLUe TemnepaTypbl BO 2-M Tpybo- 2t1<2t2
nposoge
Temnepatypa B 3-m Tpybonposoge 6onbLue TemnepaTypbl B 4-m Tpybonpo- 213214
BO4e
Temnepatypa B 3-m Tpybonposoge MeHbLUe TemnepaTypbl B 4-m Tpybonpo- 2t3<2t4
BO4e
Temnepatypa B 1-m Tpy6onposoge 60nbLue KOHCTaHTbl 2 2t1>KoHcT2
Temnepatypa B 1-m TpybonpoBoAe MeHbLUIE KOHCTaHTbI 2 2t1<KoHcT2
Temnepatypa Bo 2-M Tpybonposoge 6ornbLue KOHCTaHTbl 2 2t2>KoHcT2
TemnepaTtypa Bo 2-M TpybonpoBoAe MeHbLUE KOHCTaHThI 2 2t2<KoHcT2
Temnepatypa B 3-m Tpy6onposoge 60nbLue KOHCTaHTbl 2 2t3>KoHcT2
Temnepatypa B 3-m TpybonpoBoAe MeHbLUE KOHCTaHTbI 2 2t3<KoHcT2
Temnepatypa B 4-m Tpybonposoge 60nbLue KOHCTaHTbl 2 2t4>KoHcT2
Temnepatypa B 4-m Tpyb6onpoBoAe MeHbLUE KOHCTaHThI 2 2t4<KoHcT2

PasHocTb Temnepatyp B 1-m 1 2-m Tpybonposogax 60mbLue KOHCTaHTbI 2

2t1-2t2>KoHcT2

PasHocTb Temnepatyp B 1-M 1 2-m TpybonpoBogax MeHbLUE KOHCTaHTbI 2

2t1-2t2<KoHcT2

PasHocTb Temnepatyp B 3-M 1 4-m TpybonpoBogax 6onblie KOHCTaHTbI 2

2t3-2t4>KoHcT2

PasHocTb Temnepatyp B 3-M 1 4-m TpybonpoBogax MeHbLUE KOHCTaHTbI 2

2t3-2t4<KoHcT2

[asneHuve B 1-m TpybonpoBoae 6onblie aaBneHus Bo 2-m TpybonpoBoae 2P1>2P2
Haenexuve B 1-m TpybonpoBoae MeHbLUE AaBNeHMs BO 2-M TpybonpoBoae 2P1<2P2
Haenenve B 3-m Tpybonposoge 6onbLue gasneHns B 4-m TpybonposBoge 2P3>2P4
Haenexuve B 3-m TpybonpoBoae MeHbLUEe AaBneHus B 4-m TpybonpoBoae 2P3<2P4
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MpoaonxxeHue Tabn. 8

HanmeHoBaHune cobbiTus

O6o3HavyeHue B
ctpoke NMAPAM.

3-A1 Tennocucrema

MaccoBebii pacxog B 1-m TpybonpoBoge 6onbLue MaccoBoro pacxona BoO 2-m

3G1>3G2
TpybonpoBoae
MaccoBbIi pacxog B 1-m Tpyb6onpoBoe MeHbLLE MacCOBOro pacxoia BO 2-M 3G1<3G2
TpybonpoBoae
MaccoBbii pacxog B 3-m Tpyb6onpoBoae 6onblLiue MaccoBoro pacxoaa B 4-m 3G3>3G4
TpybonpoBoae
MaccoBebii pacxog B 3-m Tpyb6onpoBoe MeHbLLE MacCcOBOro pacxoa B 4-m 3G3<3G4
TpybonpoBoae
MaccoBbii pacxog B 1-m Tpy6onpoBoae 60onblLiue KOHCTaHTbl 3 3G1>KoHcT3
MaccoBbii pacxo B 1-M TpybonpoBoAe MeHbLUE KOHCTaHTbI 3 3G1<KoHcT3
MaccoBbIi pacxog Bo 2-M Tpybonposoge 6onbLue KOHCTaHTbl 3 3G2>KoHcT3
MaccoBblIli pacxoq Bo 2-M TpybonpoBoae MeHbLUE KOHCTaHThI 3 3G2<KoHcT3
MaccoBbii pacxog B 3-m TpybonpoBoge 60nblue KOHCTaHTbl 3 3G3>KoHcT3
MaccoBbii pacxo B 3-M TpybonpoBoAe MeHbLUE KOHCTaHTbI 3 3G3<KoHcT3
Maccosbii pacxog B 4-m Tpybonposoge 6onbLue KOHCTaHTbl 3 3G4>KoHcT3
MaccoBblIli pacxof B 4-M TpybonpoBoAe MeHbLUE KOHCTaHTbI 3 3G4<KoHcT3

PasHocTb MaccoBbix pacxogos B 1-m v 2-m TpybonpoBogax 6onblue KOH-
CTaHThl 2

3G1-3G2>KoHcT3

PasHocTb MaccoBbix pacxogoB B 1-m 1 2-m TpybonpoBogax MeHbLUe KOH-
CTaHThl 2

3G1-3G2<KoHcT3

PasHocTb MaccoBbix pacxogos B 3-m v 4-m TpybonpoBoaax 6onbLue KOH-
CTaHThl 2

3G3-3G4>KoHcT3

PasHocTb MaccoBbIx pacxogoB B 3-M U 4-m TpyboNpoBOAax MeHbLUE KOH-
CTaHThl 2

3G3-3G4<KoHcT3

Temnepatypa B 1-m Tpybonposoge 6onbLue TemnepaTypbl BO 2-M Tpybonpo-

3t1>3t2
BO4e
Temnepatypa B 1-m Tpybonposoge MeHbLue TemnepaTypbl BO 2-M Tpybonpo- 3t1<3t2
BO4e
Temnepatypa B 3-m Tpybonposoge 6onbLue TemnepaTypbl B 4-m Tpybonpo- 3t3>3t4
BO4e
Temnepatypa B 3-m Tpybonposoae MeHbLUe TemnepaTypbl B 4-m Tpybonpo- 3t3<3t4
BO4e
Temnepatypa B 1-m Tpy6onposoge 6onbLue KOHCTaHTbl 3 3t1>KoHcT3
Temnepatypa B 1-m Tpyb6onpoBoe MeHbLUIE KOHCTaHThI 3 3t1<KoHcT3
Temnepartypa Bo 2-M Tpybonposoge 60nbLue KOHCTaHTbI 3 3t2>KoHcT3
TemnepaTtypa Bo 2-M TpyOonpoBoAe MeHbLUIE KOHCTaHThI 3 3t2<KoHcT3
Temnepatypa B 3-m Tpy6onposoge 6onbLue KOHCTaHTbl 3 3t3>KoHcT3
Temnepatypa B 3-M TpybonpoBoe MeHbLUE KOHCTaHThI 3 3t3<KoHcT3
Temnepartypa B 4-M TpybonpoBofe 60orblue KOHCTaHTbl 3 3t4>KoHcT3
Temnepatypa B 4-M TpybonpoBoAe MeHbLUE KOHCTaHThI 3 3t4<KoHcT3

PasHocTb Temnepatyp B 1-m 1 2-m Tpybonposogax 60mbLue KOHCTaHTbI 3

3t1-3t2>KoHcT3

PasHocTb Temnepatyp B 1-M 1 2-m TpybonpoBogax MeHbLUE KOHCTaHTbI 3

3t1-3t2<KoHcT3

PasHocTb Temnepatyp B 3-M 1 4-m TpybonpoBogax 6onbLie KOHCTaHTbI 3

3t3-3t4>KoHcT3

PasHocTb Temnepatyp B 3-M 1 4-m TpybonpoBogax MeHbLUE KOHCTaHTbI 3

3t3-3t4<KoHcT3

Hasnenuve B 1-m Tpybonposoge 6onbLue gaBneHns Bo 2-M Tpybonposoge 3P1>3P2
Haenexve B 1-m TpybonpoBoae MeHbLUE AaBneHus BO 2-M TpybonpoBoae 3P1<3P2
Oaenenve B 3-m Tpybonposoge 6onbLue gasneHns B 4-m Tpybonposoge 3P3>3P4
Haenexuve B 3-m TpybonpoBoae MeHbLUE AaBneHus B 4-m TpybonpoBoae 3P3<3P4
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1.5.6.3.

1.5.6.4.

HacToTHO-UMNyrbCHbIE BXOAbl NpefHasHayeHbl ana nogknwodenus MNP
pasfnyHbIX TUMOB C YaCTOTHO-UMMYJIIbCHBIM BbIXO4OM. KOHCTaHTbI npe-
obpasoBaHns YacToTHO-uMnNynbCcHbIX BXxodoB (KP u Kl) cooTBeTcTBEH-
HO, MOryT ycTaHaBnumBatbcs B npegenax 0,001...10000 umn/n ¢ warom
0,001umn/n ansa 4acToTHOro pexmnma paboTbl BXOOOB, U B npedenax
9999,999...0,00001 n/umn ¢ warom 0,00001 n/umn gnNst UMMNYNbLCHOIO
pexuma paboThbl.

BxogHon kackapg (puc.b.7 B 4actu Il HacToswero P3) moxeT pabo-
TaTb B OBYX peXumax, 3agaBaeMbiX C MOMOLLbIO KOHTaKTHbIX nap J1-
J12 Ha nnaTte kommyTauum (puc.A.5 B yacTtu Il HacToswero PJ):

B aKTUBHOM peXMMEe YaCTOTHO-UMMNYIbCHbIE BXOAbl MUTAKOTCA OT BHYT-
PEHHEro ranbBaHN4YeCKN pPasBsA3aHHOrO UCTOYHMKA HanpshkeHus +5 B
(KOHTaKTHble Napbl 3aMKHYTbl NepemMbldykamn). B aToM pexnme Ha BXxoA
AOJDKHbI nogaBaTbCA NMOO MMNYIbCbl HAMPSXXEeHUs ¢ napameTpamu:
nornyeckmn Homnb — 0...1,0 B, nornyeckas eguHnua — 2,0...5,0 B, nnbo
3aMblkaHne/paspbiB MEXAaHUYECKMX KOHTAKTOB, NPUYEM COMPOTMBIIEHNE
BHELLHEN Lenu npy 3aMKHYTOM COCTOSIHAM MEXaHUYECKUX KOHTaKTOB He
AormkHo npesbiwatb 100 Owm;

B MACCMBHOM pexnme (KOHTaKTHble Mapbl pa3oMKHYTbl) Ha BXO4 OOSXK-
Hbl NogaBaTbCA UMMYNbCbl TOKA C NapameTpamu: JIOrMYEeCKUA HOMb —
0...0,2 MA, nornyeckasi egmHuua — 0,5...20 MA.

Mpy NOAKMOYEHUN K YaCTOTHO-MMMYNbCHBIM BXO4aM AOJBPKHA CO-
O6nogaTbcs NONAPHOCTL B COOTBETCTBMM C MAapPKMPOBKOW Ha nevaTHom
nnaTe, a YyactoTa criegoBaHusi UMMNYMbCOB Ha BXode AOkKHa ObiTb He
meHee 0,005 Ny n He Bonee 2000 Iu,.

BHUMAHWE! HanpsixkeHue Ha 4acmoOmHO-UMIMYJ/IbCHbIX 8XO-
dax He GOJ/IKHO npeebiwamb 5,5 B!

Mpu BbINYCKE M3 NpOM3BOACTBA ANA UMMYSbCHbIX BXxoAoB TB ycTa-
HaBNMBAETCHA MaCCUMBHbLIN PEXUM NUTAHUS U 3HAYEHNE KOHCTaHTbI npe-
obpasoBaHuda, cooTBeTcTByowWwen DN32 gns pacxogomepoB upMmbl
«B3NET».

Jlornyeckne Bxogbl DIR1-DIR3 npefHasHayeHbl ans npyemMa curHana
HanpaBfieHusi NOTOKa OT npeobpasoBaTtenien pacxoga. Npu yctaHoBKke
BxoaoB DIR1-DIR3 B akTMBHbIN peXum BO3MOXHa OpraHusauusi ¢ nx
nomowblo pyHKumMn «OxpaHa», «lloxapHaa curHanmsauus», «KoH-
Tponb nutaHua MNMP».

lMporpaMMHO noruyeckme BXxoAdbl MOryT ObITb NIMOO OTKIIHOYEHHDI,
B0 BKMHOYEHDBI U HACTPOEHbI HA NPUEM CUrHana, MMeKLEro BbICOKNN
WX HU3KUIA aKTMBHbIN YPOBEHb. BkroyeHne nornvyeckmx BXogoB Heob-
XOOMMO NS opraHu3aummn Tensioydeta ¢ aBTOMaTU4ECKOM CMEHON afn-
ropuTMa pacyeta npu nepexoge M3 OTONUTESNbHONO Ce30Ha B MEXOTO-
nuTenbHbIN N obpaTtHo. MNMpwn yctaHoBke P npoTMB NOTOKa B OCHOBHOM
HanpaBneHun Ons KOPPEKTHOW paboTbl HEOOXOANUMO BKIHOYMUTL MHBEP-
CUI0 BbIXOOHOrO curHana.
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1.5.7. KoHCTpyKUMA

Tennosbl4MnCNNTEND BbIlMyCKaeTCA B KOpnyce mM3 mMmetarnmna uin u3
nnactMmacchl.

BHewHun Buag TB B KOopnyce u3 metanna npuBegeH Ha puc.A.l. B
yacTtu Il HacTodwero P3. Kopnyc TB coctouT n3 Tpex 4yacten: ocHoBa-
HUA — MOo4yNs KOMMyTauuu, cpefHen 4Yactu — MOoAyrns uamMeputens u
NMLEBOM YacTU — MOAYIS BblMUCAUTENS.

BHyTpn mogyns KoMmyTaumm ycTaHoBSieHa KOMMYyTaUMOHHaA nna-
Ta (puc.A.5 B yactu Il PQ), ¢ NnOMOLLbIO KOTOPOKM OCYLLIECTBIISIETCA NOA-
KNYeHne BHeLWHNX ycTponcts K TB. Ha HwkHen naHenu mogyns Kowm-
MyTauum pacnosiokeHbl: pasbeM uHTepdenca RS-232, otBepcTus C
MeMbpaHHbIMW 3arnylkamu ans BeBoda kabens nuTaHus, CUrHanbHbIX
kabenen MNP, MT un M4, a Takke BHELLIHMUX YCTPOMCTB, NOAKNIOYAEMbIX K
TB. Ha 3agHen cTeHke Koprnyca HaxoOaTcsl OTBEpPCTUS AN YCTaHOBKM
KPOHLWITENHOB, obecneunBarolwmnx kpenneHne TB Ha DIN-penky (
puc.A.6 yactu Il P3).

BHewHnn Bng TB B KOopnyce 13 nnactmaccel npuseaeH Ha puc.A.2
B yactu Il P3. Kopnyc TB coctouT U3 AByX YacTen: B O4HOW — MOAYIb
KOMMyTauun, B pyron — Moayrnb U3MepuTensa u Moaynb Bbl4UCTIUTENS.

TB B nnactmaccoBoM Kopnyce Takxe ycTaHaBnueaetcs Ha DIN-
penky (puc.A.6 B yactu Il P3J). B komnnekT nocTaBkn TENNOBbIYMCN-
Tens BXOAAT KPOHLITENHbI Ansa yctaHoskn TB Ha DIN-periky.

Mopaynb M3mepuTens cCooepXXuUT nnaTy U3MepuTens U BTOPUYHbIN
WCTOMHMK NUTaHUS. Ha HWXHEN naHenu kopryca Moaynsi usmeputens
pacnonoXxeHa KneMmMa 3aLLMTHOro 3a3eMneHust.

Mogynb BblUMCIIMTENSA COOEPXUT nnaTty Bbluucnvtensa. Ha nuuye-
BOW naHenu moaynsa Bblumcnntensa Haxopatcsa XKW u knaeBmaTtypa.
XKW obecneymBaeT BbIBOA YeTbIpeEX CTPOK andaBUTHO-LMGPOBON UH-
dopmaumm npu 20 cumBonax B cTpoke. [Nepmnog oOHOBNEHNSA TEKYLLEN
nHdpopmauum Ha XKW coctasnsieT 2 cek.

Moaynb u3Meputensa COBMECTHO C MOAYNeM BblYMCAUTENSHA, CO-
eMHAeMble ANEKTPUYECKN MHOTOXUIbHBIM LLUEN(OM U KOHCTPYKTUBHO
BUHTAMM CO CTOPOHbI MOAYNS U3MEPUTENS, COCTaBnAT cybbnok o6-
paboTkM gaHHbIX. B cBOtO ouvepeab cyb6rok 06paboTkm JaHHbIX coeau-
HAeTCs Wwnendamm co CTOPOHbI 3aHEN CTEHKN U BUHTAMU CO CTOPOHDI
nMueBon naHenun ¢ mogynem KommyTaumm, obpasys TB.

Bug wuctodHuka sTOpuyHOro nutaHma AND-3024 npuBedeH Ha
puc.A.7 MNpunoxeHusa A yactu Il HacTosdwero P3.
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1.6. MapkupoBka n nfioméunpoBaHue

1.6.1.

1.6.2.
1.6.3.

1.6.4.

MapkmupoBka Ha nuueBon naHenu TB cogepxuT ero obosHayeHne u
HanMeHoBaHWe, (MUPMEHHbIN 3HaK NPeanpPUATUA-U3rOTOBUTENS, 3HaK
yTBEpPXOEHUS TUNa cpencTBa nuaMepeHus. 3aBoCKOM HOMepP yKasaH Ha
LWnnbanke, 3akpensieHHoM Ha koprnyce TB.

B koHCcTpykumm TB npeaycMoTpeHbl YeTbipe 3awmuTHbIE NNOMObI.

lMocne nosepku rocnoseputenb MNIIOMOMpyeT OAMH U3 BUHTOB, CKpen-
nawowmn cy6bnok obpaboTkm aaHHbIX (puc.A.3.6 u.ll P3), a Takke kon-
nayok, 3aKkpblBarOLLMN KOHTAKTHYIO napy J3 paspeluieHna mogmgukaumm
KanMbpoBoOYHbIX NapameTpoB TB. HapylweHne gaHHbix nnom6 Tpebyet
npoeefeHnss BHeoyepegHon nosepkn TB. [ng 3awuTtbl OT HECAHKLUMNO-
HMPOBAHHOIO AOCTyna npwu TPaHCMOPTUPOBKE W XpPaHEHUW LOSKHbI
nnombuposaTbCs ABa COEOUHUTENbHbLIX BUHTaA CO CTOPOHbI NMLEBOW
naHenun TB B kopnyce u3 metanna (puc.A.1 4.1l PO) nunu ase npoyLwnHbl
TB B kopnyce u3 nnactmacchl (puc.A.2 4.1l PJ).

[Mocne MOHTaxa, HaACTPOMKM U MPOBEPKM (PyHKUMOHMpPoBaHUA TB Ha
obbekTe npeacTaBuTeNb TennoBoAoCHabXalowen opraHusauum [on-
XXeH onniombupoBaTthb:

KOJINa4yoK, 3aKpblBalOLLMA KOHTaKTHYO napy J4 paspelueHns moandu-
Kauumn oyHKUMOHanbHbIX napameTposB TB (puc.A.3.6 u.ll PJ);

- Ba COEAMHUTENbHbIX BUHTA CO CTOPOHbI NuueBon naHenu TB B kopny-

ce n3 metanna (puc.A.1 u.ll PJ);

- ABe npoywuHbl TB B kopnyce 3 nnactmaccol (puc.A.2 4.1l PJ).
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2. NICNOJIb3OBAHUE MO HA3HAYEHUIO

2.1. AKcnnyaTtauyuoHHbIe OrpaHU4YeHuns

2.1.1.

2.1.2.

2.1.3.

2.1.4.

JKcnnyaTtauus TennoBbIMUCIIUTENA OOMMKHA NPOU3BOANTLCA B YCITOBU-
AX BO3OENCTBYIOLWMX PAKTOPOB, HE NPeBbIWAWMX AONYCTUMbIX 3Ha-
YeHWUN, OroBopeHHbIX B n.1.2.5.

HeobxoanmocTb 3awmuTHOro 3asemreHusi npubopa onpegensieTcs B
cooTBeTCTBUKN C TpeboBaHuaMM rmasbl 1.7 «[paBun ycTponcTBa anekx-
TPOYCTAHOBOK» B 3aBMCMMOCTM OT HanpsiKeHUs NUTaHUA U YCroBWUWA
pa3smeLleHna npmbopa.

MonHuesawmTta obbekTa pasmelleHms npubopa, BbIMNOMTHEHHAs B CO-
OTBETCTBUM C «MIHCTPYKUMEN NO YCTPOWCTBY MOJSTHME3ALNTbl 34aHUN,
COOPYXXEHUA N MNPOMbILSIEHHbLIX KOMMYHUKauuny CO153-34.21.122-
2003 (ytBepxgeHHon [lpukazom MwuHaHepro Poccum Ne280 ot
30.06.2003) npenoxpaHaeT npubop OT BbIXo4a M3 CTPOS NPU Hann4mMm
MOSTHMEBbIX Pa3pPsa0B.

TpeboBaHUsi K yCroBMsSIM 3KchnyaTaumMum M BbIGOpy MecTa MOHTaxa,
NpUBEAEHHbIE B HACTOSILLEN JKCMnyaTaUMOHHON AOKyMEHTauuu, y4du-
TbIBalOT Hanbonee TUNUYHbIE (PAKTOPLI, BMsOWME Ha paboTy Tenso-
BblUMCIINTENS.

Ha o6bekTe akcnnyaTaumMm MOryT CyLLeCcTBOBaTb UMM BO3HUKHYTb B
npouecce ero aKkcnnyatauum ¢akTopbl, He nogaalwwmnecs npeasapu-
TENbHOMY NPOrHO3Y, OLEHKE UK NPOBEpKe, 1 KOTOPble NPOU3BOAUTESb
He MOT y4ecTb npu paspaboTke.

B cnyuyae nposiBneHmst nogobHbix akTopoB criegyeT HauTu MHOe
MEeCTO 3Kcnsiyatauuu, rae gaHHble (oakTopbl OTCYTCTBYIOT UMW HE OKa-
3bIBalOT BNMAHUA Ha paboTy usgenus.
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2.2. Mepbl 6e3onacHocCcTH

2.2.1.

2.2.2.

K pabote ¢ nsgenvem gonyckaetcsa obCnyxvmBaroLwmnn nepcoHan, o3Ha-
KOMSEHHbIN C 3KCNSyaTauMOHHOM JOKYMEHTaUMen Ha nsgenuve.

Mpwn noaroToBKe M3OENUst K MCNoNb30BaHWUIO OOMKHbI cobnopaTbes
«MpaBuna TexHn4eckon aKcnnyaTaumm 3NeKTPOyCTaHOBOK NoTpebuTe-
nen» n «MexoTpacnesble npaBuia no oxpaHe Tpyaa (nNpasuna 6e3o-
MacHOCTW) NpKW 3KCMyaTaunm 3reKkTpoyCTaHOBOKY.

2.2.3 NMpwn npoBegeHun pabot ¢ TB onacHbiM hakTOpoOM ABMASIETCHA NepeMeH-

2.2.4.

2.2.5.

HOe HanpsKeHne C OEeNCTBYHLWMM 3HadvyeHnem o 264 B vactoton
50 Ny (npn paboTe ¢ BTOPMYHBIM UCTOYHUKOM MUTaHMUSA).

Mpn oBHapyxeHnn BHELUHEro nospexaeHus TB nnu ceteBon NpoBoaKM
cnegyet oTkNMouUTL TB OO0 BbISICHEHWA cneunanmcToM BO3MOXHOCTU
ero ganbHenwen akcnnyaraumu.

B npouecce pa60T Nno MOHTaXYy, NyCckoHanagke nin peMoHTY TenJioBbl-
YUCNUTENA 3anpellaeTcda UCnoJsib3oBaTb HEUCMNpPaBHbIE 3N1EKTPOPaanNo-
I'Ipl/l60pb|, ANEKTPOUHCTPYMEHTbI nnoéo 6e3 NogKNtYeHust nx KOpnycoB K
MarmcTpanum 3almTHOro 3a3emMrieHnA.

BHUMAHME! lNMeped nodknroyeHuem kopnyca TB k mazucmpa-
Jlu 3awumHo20 3asemsieHuUs1 y6edumbscsi 8 omcymcmeuu Hanps-
JXeHUs Ha Hel.
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2.3. MoaroTtoBka K UCNONIb30BaHUIO

2.3.1. NMNoAaroToBKa K MOHTaXy

2.3.1.1. He ponyckaeTcs pasmelwieHve TB B yCrnoBusiX, HE COOTBETCTBYHOLLUX
n.1.2.5 HacTosLero pykoBoacTea no aKkcnnyatauum.

2.3.1.2. MNpwn BbIGOpe MecTa pasmelleHnsa TB cnegyeT yunTbiBaTh:
- AnvHy kabenen ceasun TB-MNP, TB-MT n TB-MNA;
- HeobxoaumocTb obecneyeHunsa ceobogHoro goctyna k TB;
- HeobXxoAMMOCTb 3aLUUTHOro 3asemneHus TB.

OcBelleHne TB HeobsizaTenbHo, T.K. aucnnen TB mmeeT cobcT-
BEHHYHO MOACBETKY.

2.3.1.3. TpaHcrnopTpoBka TB k MecTy MOHTaXxa [OrmKHa OCyLeCTBNATLCA B 3a-
BOZICKOM Tape.

Mocne TpaHcnopTMpoBkM TB K MeCTy yCTaHOBKW Npu oTpuuaTenb-
HOW TemnepaTtype WU BHECEHUS ero B NMOMeLLeHUEe C MOSOXUTENbHON
TemnepaTypon BO u3bexaHwe KoHOeHcauuu Brarm Heobxoaumo Bbl-
aepxatb TB B ynakoBke He MeHee 3X 4acoB.

2.3.2. MoHTax TennoBbIYUCNUTENA

2.3.2.1. [ina yctaHoBkn TB Ha BepTUKaNbHOW MIOCKOCTU CIy>XaT KPOHLUTENHbI,
c nomouwbio KoTopbix TB kpenutca Ha DIN-peiky (cMm. puc.A.6.B Yyactm
Il P3). bes ncnonb3oBaHns KPOHWTENHOB TB MOXET yCTaHaBNMBaTbCS
Ha ropuM30OHTasnbHYH NIIOCKOCTb.

2.3.2.2. MNogkntoyenune TP, MT, N4 k TennoBblMNCANTENIO NPOM3BOAUTLCA B CO-
oTBeTCcTBUM cO cxemamu (IMpunoxenne b 4vactb Il HacTosawero P3) n
pacrnonoXeHneM KOMMYTaLMOHHbIX 3fieMeHToB Ha nnate (puc.A.5 B
vyactu Il P3).

2.3.2.3. PasgenaHHble 1 00nyXeHHble KOHLbl CUrHanbHbIXx kabenen NP noa-
KNKYarTCHa K COOTBETCTBYHLLMM KOHTAKTHbIM konogkam TB. Pasgenka
N NOAKMYeHne akpaHa He TpebyeTca. Cxembl NOOKNIYEHNST pacXoao-
mepoB upmbl «B3JTIET» npuBeaeHsbl Ha puc.b.2 B yacTu Il HacToswe-
ro PO.

2.3.2.4. KoHubl curHanbHbIX Kabenen MNT nogknioyarTca K COOTBETCTBYIOLLEN
KOHTakTHoWM konoake TB, npu 3TOM HEO6XOAMMO yaanuTb YCTaHOBMEH-
HYIO Npu Bbinycke npubopa nepemMblyKy C KOHTAKTOB C HAaMMEHOBaHUS-
Mu curHanos LEADXA n LEADXxB.

2.3.2.5. Onektpunyeckoe nogknodeHne MO ¢ BbixogHbiIM TokoM 4-20 MA no
ABYXMPOBOAHOW CXeMe COeANHEHUS, MPON3BOAUTCS B COOTBETCTBUM CO
cxemou nogkntoyerus (cm. puc.b.1B vactu Il P3). Cxembl nogkniove-
Husa MO ¢ BbixogHbIM TokOM  0-5 (20) MA NO Tpex- N YeTbipexnpoBoa-
HOW cxemMaMm noakroyeHus npusefeHbl Ha puc.b.3-b.5 B yactu Il Ha-
croswero P3.

HE OOIYCKAETCS coeduHeHue akpaHa kabensi cesizu I14-TB
¢ kopnycom 1.
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2.3.2.6. N4 3aWwunTbl OT MEXaHUYECKMX NOBPEXAEHUN PEKOMEHOYEeTCH CUrHanb-
Hble kabenu pasmewaTtb B Tpybax, pykaBax unm kopobax (metannudye-
CKMX, NnactMaccoBblX U T.4.). [lonyckaetcsa B ogHon Tpybe (pykaBse, Ko-
po6e) pas3meLlaTb HECKONBbKO CUrHarbHbIX Kabenen.

CurHanbHble kabenu, ecrnv OHWM NPOSOXEHbI HE B MEeTanMyeckon
Tpybe, pykaBe unu kopobe, He pekoMeHOyeTCsa npoknaabiBatb 6rvxke
30 cm ot cunosbix kKabenen gpyroro obopyaosaHus. [lonyckaetcsa ne-
pecekaTb Ux nog yrnom 90°.

HE [4OIMYCKAETCA kpenumb kabenu k mpy6onposody ¢ me-
njoHocumeJsiem.

Ana kpenneHus kabenen cBA3n okono TB MOXHO ucnonb3oBaTtb
MOHTa)Hble CKOObl M3 KOMMNekTa noctaBku (cMm. puc.A.7 B 4yactu |l Ha-
crosduiero P3).

2.3.2.7. 3aWwnTHOE 3a3eMrieHne, a Takke 3a3eMnsiLLlee YCTPOUCTBO OOIMKHbI
yaoBneTBopATb TpeboBaHuaM «[MpaBun yCTpoOMCTBa 3MNEKTPOYCTaHO-
BOk». Bo usbexaHune oTkasa npubopa He gonyckaeTcsl B KayecTBe 3a-
LLIMTHOTO 3a3eMIIeHMs1 UCNONb30BaTb CUCTEMY 3a3eMIEHUSI MOMHMe3a-
LLATBI.

3azemMnaLWmnin NPOBOLAHMK, COEANHSOLWNA KNEMMY 3aLLUUTHOMO 3a-
3emrieHnss npubopa C 3a3eMnAlWUM YCTPOUCTBOM U BbINOSTHAEMBbIN
MeAHbIM NPOBOAOM 0e3 MexaHW4eCKon 3aluTbl, AOSMKHbI UMETb ceve-
HVe He MeHee 4 MM>. Ana TB B nnactmaccoBoM Kopnyce 3a3emrieHune
He TpebyeTcs.

2.3.3. BBoa B akcnnyatauuio

2.3.3.1. lNyckoHanago4Hble paboTbl NPOM3BOAATCA NPEACTaBUTENSIMU OpraHu-
3auuu, MMmerLwen npaBo Ha NpoBedeHMe YyKasaHHblX paboT, nmbo
npeacTaBUTENaIMnN NpeanpuaTUS-n3roToBUTens.

2.3.3.2. B 6asoBom ucrnonHeHun TB BbinyckatoTcs 6e3 npeaycTaHOBEHHbIX
CXeM Tenroy4yeTta 1 3aBOACKMX HACTPOEK KaHanoB U3MepeHns pacxoaa,
TemnepaTtypbl U AaBreHus.

3aBoackue HaCTpOVIKM BbICTABINMAKTCA aBTOMaAaTU4YECKMU NMOCNne Ha-
3Ha4YeHnA CxXembl Tenrioy4yeta B COOTBETCTBUN C Tpe6yeMbIM anropunT-
MOM pac4eTa Tenjia n HelwTaTHbIM CUTYyaunaMn.

Mocne 3arpy3kn BbIOPaHHOW CXEMbI K TENSIOCUCTEME MOAKNIOYaAKT-
CA JAaTYMKN C YCTAHOBIIEHHBIMWN 3HAYEHNAMMW 3aBOLACKMX HACTPOEK:

- Ans gaTtyukos pacxoga: — K, ana DN32, «Banet 3PCB 420», BxoaHas
yactoTta 100 Ny ans gnanasoHna 0,5 Quaye;

- Ans gatyvkoB TemnepaTtypbl: — Pt500 a= 0,00385°C™;
- ANga gatymkoB gaBneHns: — Puae = 1,6 MIla, gnanasoHn Toka 4+20 MA.

Mpun BbINONHEHUM HacTpoek TB Ha 3aBode Mo XenaHuK 3akasyuvka
Heo6Xxo4MMO 3anornHUTbL KapTy 3akasa ¢ oba3aTenbHbIM YKa3aHUeM KO-
Aa TUMNOBOWM cxeMbl TennoydeTa (Hanpumep, A23-12), nnu onucaHus
anropuTMa rnonb30BaTeNbCKON CXeMbl TennoyyeTa C ykasaHueM:
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2.3.3.3.

2.3.3.4.

2.3.3.5.

Yyncna ucnosb3yemMbix Tpyb6onpoBoaos;

AvanasoHa paboyen YacToTbl NpeobpasoBaTtenen pacxoaa, UX TUMOB U
ycroBHbIx agnameTpos (DN);

TMnos n HCX gatumkoB TemnepaTypbl;

[ManasoHOB BXOOHOrO curHama no TOKYy WU MakCMMarnbHOro OaBreHus
AaTYNKOB AaBleHus.

Mpn cMeHe TUMOBOW CxeMbl TEMNOYy4YeTa NPOUCXOAMT MHULMAaNu3a-
LUMsi NnapaMeTpoOB TEMNOCUCTEMbI M YCTaHOBKA 3aBOACKMX HAacTpoek Ans
[AaTYMKOB pacxoda, TeMnepaTtypbl U AaBneHusi. ApXuBbl U OOrOBOPHbIE
3Ha4YeHWs napameTpoB OOHYNSOTCS.

I'IpM noaroToBKe U3Aenus K UCnosib30BaHMIO OOMKHO ObIiTb npoBepeHo.

npaBunbHOCTL yctaHoBku MNP, MNT un N B cOOTBETCTBMM C BbIOPaHHbLIM
anroputmom pabotbl TB;

npaBuUnbHOCTb NoakntoyeHnsa ucnonedyemolx MNP, MT u M4 Kk cooTBeT-
CTBYIOLLUUM KINEMMHbIM KOriogkam Ha moayrie kommytauum TB;

NoAKMYeHe A0NONHUTENbHOrO 060opyaoBaHMs (KOMMbloTepa, MoaeMa
W T.0.) B COOTBETCTBUM C BbIGPAHHBIMW HAcTpOKaMu CBSI3W.

Tennosbluncnutens «B3JIET TCPB» npu nepBoMm BKMOYEHUM UMK MO-
crne AnuTenbHOro nepepsiBa B paboTe rotoB K akcnnyataumm (npu oT-
CYTCTBUM OTKA30B M HELUTATHbIX CUTYaL M B CUCTEMAX) NOCHe:

MONHOrO MpeKpaleHns OUHaMUYEeCKMX rMapaBinNyeckMx NpoLecCcoB B
TpybonpoBoae, CBA3aHHbIX C PErynMpoBaHMeM NOTOKa TEMSOHOCUTENS
(paboTbl Ha TpybornpoBoAe CO CNMBOM TEMNNOHOCUTENS, NepekpbiTve
noToka TenmoHOCUTENS U T.N.);

30-MUHYTHOW MPOMbIBKM 3neKTpoMarHuTHbIX P noTokom XungkocTtu
(ans obecneveHns yctonumsom paboThl);

30-MUHYTHOrO Nporpesa pacxo4oMepos.

Mpun HeobxoammocTn oTnpasku TB B NOBEPKY MM PEMOHT HEOBXOAMMO:

OTKMIOYUTb NUTaHue TB;

OTKMIOYNTL 3EMISHON MPOBOAHUK, coeauHsawowmn TB ¢ marmcTpanbto
3aLlUMTHOro 3a3emMrieHns, u cHATb TB ¢ DIN-penku;

OTBUHTUTb LWIECTb BUHTOB Ha nuueBon naHenu TB n otcoeanHntb cyob-
6ok 06paboTkM AaHHbIX OT MO4YNSA KOMMYyTaLUWu;

OTCTbIKOBaTb Kabenu, NnogknoyeHHble K cyBOmnoKy co CTOPOHbI Moayns
N3MepuTens;

- ynakoBaTtb cy66510k 00paboTkmn faHHbIX OS5 TPaHCNOPTUPOBKM.
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2.4. YnpaBrneHue TennoBblYUCnnTeNnem

2.4.1. YnpaBneHue c KnaBuatypbl

2.4.1.1. na ynpaenennsa TB uncrnonb3yeTcss MHOrOypoBHEBAs CUCTEMa MEHIO,
COCTOSILLAs U3 OCHOBHOIO MEHI0, MOAMEHI0, KOMaHA 1 napameTpoB, Ha-
MMEHOBAaHWNA KOTOPbIX CrPynnupoBaHbl B KONbLIEBbLIE CMUCKMN.

2.4.1.2. KnaBnatypa TB cOCTOUT M3 LLECTN KHOMNOK, Ha3Ha4yeHne n ob6o3HaveHmne
KOTOpbIX NpMBeAeHbl B Tabn.9.

Tabnwuua 9

Mpaduyeckoe o0bo-
3Ha4YeHne

HasHavyeHne KHoMKn

BN

. Mpw BbIGOpE ONUMKM — NepeMeLLeHMe 3HaYKa pexrmma BBepX.

2. MNpwv ycTaHOBKE CMMBOJBLHOWN BENUYMHBI — NepPEMELLIEHNE MO CNIUCKY
BBEPX.

3. MNpw ycTaHOBKE 3HAYEHWNSI YUCITOBOW BENUYMHBI — YBENNYEHNE 3HAYe-

HMS paspsaa.

(>

1. Mpwn BbIGOPE ONUUK — NepeMELLIEHNE 3HaYKa peXxnMa BHU3.

2. MNpwn ycTaHOBKE CMMBOJBLHOWN BENUYMHBI — NepPEMELLIEHNE MO CNIUCKY
BHU3.

3. MNpu ycTaHOBKE 3HAYEHUSI YUCITOBOWN BEMNUYMHBI — YMEHbLUEHNE 3HaYe-
HMS paspsaa.

(€]

1. Mpwn ycTaHOBKE YNCINOBbLIX BENUYUH — NepeMeLLIEHNe Kypcopa Ha nore
Unu paspsig Y1crna BreBso.
. Mpv BbIGOpE NapamMeTpa — yMeHbLUEHMEe NHAEKCa napameTpa.

()

=N

. Mpw ycTaHOBKe YMCNOBLIX BENUYMH — NEpeMeLLeHMe Kypcopa Ha rnorne
Unu paspsa Yvicna Bnpaeo.
. Mpv BbIGOpE NapameTpa — yBenumyeHne nHaekca napameTpa.

()

. Mepexopn, B BbIGpaHHOE MEHIO/OKHO HUXKHETO YPOBHS.

. Bxoa B pexum pegaktupoBaHusa napameTpa.

. 3anncb YyCTaHOBMNEHHOIO 3Ha4YeHNsa NnapameTpa, BbINOSHEHWE onepa-
Lmn.

. Bbixog B MeH0/0KHO 6oriee BbICOKOrO YPOBHS.
. OTKas oT 3an1Mcu M3MeHEeHHOro 3Ha4YeHus1 napameTpa 1 BbIXod U3 pe-
XUMa pefakTMpoBaHus napameTpa.

N —

WN =N

KnaeunaTtypa obecnevnBaeT BO3MOXHOCTb:
- onepaTUBHOIO ynpasneHna niaukaumen Ha gucnnee XXKU;
- BBOJA YCTAaHOBOYHOM MHGbOpMaLnu;
- MPOCMOTpa apxXmMBOB 1 XypHana 4eACTBUI onepaTtopa.

2.4.1.3. Hannune nHamnkaumm otaenbHbIX MEHIO, OKOH, MYHKTOB MEHK UNU na-
pamMeTpoB, a TakKe BbIMNOSIHEHME OTAESNbHbIX NEPEXOAO0B NN onepauunmn
3aBUCUT OT YCTaAHOBIEHHOIO pexumMa ynpasnexus (cm. n.1.5.3.2).

Pexum PABOTA uHaMUMpYyeTCA NOCTOSIHHbIM CBEYEHUEM MHEMO-
HUYeCcKoro cumBeona i «3AMOK» B npaBomM BepxHEM yrny gucnnes.

B pexume HAJIAOKA cumBon «3AMOK» «muraeTt» € 4actoTom
~1 .

B pexxume KAJIMBPOBKA cumeon «3AMOK» He cBeTuTCS.
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2.4.2. NepemeLieHue nNo MeHO

2.4.2.1. an/ISHaKOM HaxoxgeHund B OQHOM U3 MEHIO ABJdeTCA HaJllndne Henoa-

BWXHOro Kypcopa B Buae —, » v m y NeBOro Kpas CTPOKU MEHIO.
[Mpu3HakoM BO3MOXHOCTU NepeMeLLEHNS MO CTPOKaM MEHK BBEPX UMn
BHU3 SABMSIETCSA HanMyne mapkepa (COOTBETCTBEHHO 4 W W ) B BEpX-
HEN N HUXHEWN CTPOKaxX MEHIO.

[ns nepemelleHMst MO CTpOKaM MeEHK HeobxoaMmo KHOmMKa-

MVI, YCTAHOBUTb HaMMeHOBaHUE MyHKTa MeHIo (KoMaHabl) B OAHy
CTPOKY C KypCOPOM.

Ecnu npu atom Kypcop 6yaet umeTb Bu M, TO 3TO O3HAYaeT, YTO
AaHHbIN NYHKT MEHIO (MapamMeTp) MHanumpyeTcs.

Ecnn Kypcop npuHMMaeT BUA —», 3TO O3HA4YaeT, YTO BO3MOXEH ne-
PEXOA B MEHIO HUXXHEro YPOBHS. [1Na nepexona B MEHKO HUXKHEro ypoB-

HS HeobGXoAMMO HaxaTb KHoMky&# . BosspaT B npeablayLlee OKHO WH-
avkaumm (K npeablaylleMy MEHH0) OCYLLEeCTBMSIETCS NOcne HaxaTus

KHOTKWN .

MNosiBneHne mapkepa * B BEpPXHEW CTPOKe MEHI0 O3HayaeT BO3-
MOXHOCTb MepemeLleHnss BreBO - BMNpaBO MO 3fieMeHTaM MaccuBa.
lMepemelleHne nNo aneMeHTaM MaccuMBa OCYLLECTBIISIeTCA KHOMKa-

mGHC)
2.4.2.2. BBOA, 3HA4YEHUN YCTAHOBOYHbIX MapamMeTpoB

|_|pI/I3HaKOM HaxXOXXOEeHUsi B OKHe BBOAA 3HAYEHui YCTaHOBOYHbIX

napamMeTpoB SIBMSIETCS Hanuune kypcopa B suae P>, pacnonoxeHHoro
y NeBOro kpasi CTPOKM MeHo. [1ns nepexona B OKHO MHAMKaLUMK (BBoAA)

napamMmeTpa HeobxoaMMo HaxaTb KHOI'IKyG.
BBoaumoe 3HayeHne MoxeT ObiTb MO0 CUMBOSbHbLIM, NMMOO 4K-

cnoBbiM. Ecnun nocne HaxaTusi KHOMKN a 4YacCTb CTPOKU 3aKrito4aeTcsd

B yrnoBble CKOOKM, TO KHOMKamu I/I nnn I/I npon3BoanTCA

N3MeHeHune (BbIBOP M3 cnmMcka) CUMBOSIBHOIO MM YMCITIOBOrO 3HAYEHUS
napameTtpa.

Ecnu nocne Haxatusi KHOMKK a NOSIBNSAETCS MUTaloLLMIA Kypcop

__ B cTapliem paspsife UHAMLMPYEMOro Yucna, TO KHoMKamu m
Kypcop ycTaHaBnMBaeTcs B NO3MLUMIO peaakTMpyeMoro paspsiga Y1cro-

BOr0 3Ha4yeHVs napameTpa, a KHOMKamu m ycTaHaBNMBaeTCs
Tpebyemoe 3HayYeHue paspaga.

I'Io;:LTBepm,qume Bbl6paHHOFO 3Ha4YeHnd yCTaHOBOYHOIo napameT-

pa ocyLllecTBnAeTCA NOBTOPHbLIM HaXXaTUeEM KHOIMKAU . BO3BpaT B rnpe-
ablayuiee OKHO MHAOAUMKauMM OCYLLECTBIIAETCA nocrne BBOAa 3HaA4YeHUd

napamMeTpa HaaTUeM KHOMKN &
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2.4.2.3.

24.2.4.

[MepeyeHb CUMBOSbHLIX M YMUCIIOBbIX 3HAYEeHU NapamMeTpoB, Xpa-
HAWMXCA B NamMAaTn TB 1 QOCTYNHbIX ANs pedakTMpoBaHuSA, X pasmep-
HOCTb M pa3psagHoOCTb NpuBeaeHbl B Tabn.XK.1 yactu Il HacTosdwero PO.

M3meHeHne B TennoBbluMCNIUTENE TEKyLLEro BpeEMeHMU (Aatbl) BbINOs-
HAeTcs cnegyowmm obpasom. B meHto «HacTponku» / «CucTteMHblie»

| «YcTtaHoBKa 4acoB» / «[laTta (Bpems)» KHOI‘IKaMI/I, Kypcop
nocnegoBaTeNnbHO YCTaHaBNMBaETCA B MO3ULMIO «AEHb», «Mecsily,

«rog» («4acbl», «MUHYTbI», «CeKyHAbI»). Mocne yero KHOI'IKaMl/I,
N3MEHSETCA 3HayYeHne BblibpaHHOro napameTpa. MNpu 3TOM oaHo-

KpaTHOE Ha)xaTue KHOMKU nnm NPUBOAUT K U3MEHEHUIO (yBenu-
YEHUIO U YMEHBLLEHMIO) YNCINOBOrO 3HAYEHMS HA OOHY eANHWLLY.

BBog ycTaHOBMEHHOro 3Ha4YeHUss napaMeTpa NPOM3BOAMTCS Haxa-

TMEM KHOI'IKMG, OTKa3 OT BBOAA — HAaXXaTneM KHOIMKU .

TennosbluncNnTENb UMeeT BO3MOXHOCTbL B pexunme HAJIALKA c
KnasuaTypbl npubopa B MeHo «HacTponkun» / «CuctemHblie» / «Ycra-
HOBKa 4YacoB» / «KoppeKkumsa 4acoB», Unn no MHTepdgency npu no-
MOLLM MNporpaMmmbl «YHUBEpPCAsibHbIA NPOCMOTPLLMK», BBECTU KOPPEK-
Um0 Tekyuwero npubopHoOro BpemeHu B npegenax + 24 cek. Ecnu yacel
peanbHoro BpemeHun TB «yberatoT» Ha 6 Cek B CyTkM, TO HEOH6X0ANMO
YCTaHOBUTb 3HAYEHME KOPPEKLUMM «- 6 CEK», MPpU ITOM Kaxable CYTKU
npunbop byoeTt «oTCcTaBaTby Ha 3a4aHHY BENUYMHY.

B cBa3u ¢ oTMeHon Ha Tepputopumn Poccun nepexoda Ha «3uMHee» n
«neTHee» Bpems ¢ mapTa 2011 r. Heobxoammo B MeHo «HacTponkun» /
«CucrtemHble» / «YcTtaHOBKa 4acoB» / «Bpemsa nepeBoga» and na-
pameTpa «PexXum» yCTaHOBUTb 3HAYEeHNEe «HeT nepeBoga». [1pu aTom
npekpawjaeTcs 4OCTyn B NogMeH0 «3uMHee BpemMs» U «JleTHee Bpe-
M.
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2.5. Hactpounka TB npu nomowm KnaBmaTypbl

2.5.1. Hayano HacTpouku

HacTpouka TB npu BBOAE B 3KCMnyaTaumio NpoOU3BOANTCHA B PEXU-
Me HAJIAOKA » fomkHa HaunmHaTLCSA C MyHKTa MEHH «HACTPOWUKWY,
B KOTOPOM NPOM3BOAUTCS yCTaHoBKa (Npu HeobXo4uMMOCTU) BHYTPEH-
HUX YacoB TB, a Takke HacTPOMKM CBSA3M C BHELUHUMWU UHTepdencamm
N Ha3Ha4YeHUs CePBUCHOIO MOoAyNsA YHMBEPCasbHbIX BbIXOA0B (CM. puc.
0.1 B yactu Il HacTosawero PJ).

2.5.2. Pacuyet koachduumeHTa KP Ans 4yactoTHOro pexuma
YHUBepcCanbHOro Bbixoaa

Pacuet koadpdpuumeHta KP ana 4actoTHOro pexumma yHuBepcarnb-
HOro BbIXO4a MNPOM3BOAUTCS B MeEHI0 «[AUCKpeTHbIN Bbixoa» / «Ha-
cTpouka». [na pacyeta KP npeaBaputenbHO HeobBxoauMoO BBECTU
BepxHee BIl n HwxHee HIM noporoBoe 3HayeHue namepsiemoro napa-
MeTpa (MaccoBOro pacxofa, AaBfneHus unum Temnepartypbl) U Fmakc.

3atem KHOHKaMI/I, cTpoka meHio «PacyeTt KP...» coBmelLaeTcs ¢

KypCOpOMm P v HaxumaeTcs KHOI'IKaG. [Mpn 9TOM MHOroTO4ME B KOHLE
cTpokn «Pacyet KP...» 3akntoyaeTcs B TpeyrosnbHble CKOOKM 4 )

[lns 3anycka npoueaypbl pacdeta HEOBXOAMMO HaxaTb KHOI'IKy,
a rnocne nosiBNEHNs BMECTO MHOFOTOYMSI B TPEYrofibHbIX ckobkax Haf-

nucu «Ctapt» — KHOI‘IKyG. B pesynbTtaTte BMecTo nHankauum « Ctapt»
BHOBb MOSBUTCS MHAMKALMS MHOrOTOYMSA, @ CTPOKOW Bbllle — BbIYUC-
neHHoe 3HayeHue KP.

Ecnn pacyetHoe 3HauyeHne KP no kakmm-nmbo coobpaxeHunsim He
ycTpamBaeT nosib3oBaTtensi, TO OH MoxeT ycTtaHoBuTb Ans KP gpyroe
3Ha4yeHue. Npn atom 3HadeHus BI, HIM n Fyakc HE MeHaTCA.

Mpw HenpaBunbHO ycTaHoBNeHHOM 3HaveHun KP (c yyeTom vacto-
Thbl) NOABUTCS COOBLLEHNE O HELLUTATHOM CUTyaLuu.

2.5.3. O6wwme HaCTPOUKHN

B nyHkte meHio «<HACTPOWUKWU» BO3MOXHO BbINOMHEHNE YyHKLUK
«UHuumanusauusa», kKoTopas yctaHaBnMBaeT Npubop B HACTPOMKKU NO
YMOS4aHuo, CTUpaeT apxvBbl U BCE XypHarbl KpOMeE XypHara pexu-
moB. [lanee B meHio «OBLUME OAHHBIE TB» B nyHkTe «O6LwWume Ha-
CTPOMKU» BBOAATCS BPEMEHHbIE MHTEpBaribl OnNpoca AaTYnMKoB Temre-
paTypbl, OTKNIOYEHUS NUTaHUs, AnuTenbHoCcTb aHanusa HC, 3apaeTtcs
KOHMUrypaumsi HakonneHnss CyMMapHbIX AaHHbIX MO TEnoBOW MOLLHO-
CTM N Macce TennoHOCUTENS, a Takke Ha3HavyalTCa eanHULbl n3mepe-
HUSA NapamMeTpoB M 3HaYeHne aTtMoCcdepHOro AasrieHns B npeagenax ot
500 go 900 mm.pT.CT.
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2.5.4. Hactpownka koHdurypauum TC

HacTtpovika KoHurypaumm TenniocuctTeMbl NPOM3BOAUTCA B MEHIO
«Tennocuctemsbl / Tennocucrtema X / Hactpoukn TCX» (cm. puc.[.4
B yactu Il PJ).

B okHe «HACTPOMKU TCX» HasHauaeTcs HOMEp CXembl Temmno-
cHabxeHus n3 nmetowteroca cnucka (Mpunoxexune I vactu Il P3), BBO-
aatca ko aboHeHTa («Koa ABH»), 4OroBopHble 3Ha4YeHNA MaccoBOro
pacxofa u TeNNOBOW MOLLHOCTHU, 3adatoTca komaHabl TC. Takke BKNto-
YyaeTcsa/oTknoyaeTca obpaboTka HewTaTHbIX cuTyauun (HC) ns cdukcu-
POBaHHOIO CMUCKa, COOTBETCTBYIOLLErO YCTAHOBMEHHOW CXeme Tenso-
cHabxeHusi. He moxeT ObITb OTKMOYEeHa 06paboTKa TONbKO HELITaTHOM
cutyaumm HCO. Het nutaHua. [na kaxgon HC MoXHO 3agatbh peak-
umto TB Ha ee Bo3HUKHOBEHME (CcM. NMpunoxeHne B yactu Il P3).

Mocne 3aBeplueHUs BBOA4A YCTAHOBOYHbLIX MapaMeTpoB BblYMCHe-
Hus B TB BegyTca aBTOMatM4eckM B COOTBETCTBMU C XPAHALLMMUCS B
namsaTu anropuTMamMum pacyeTta (BO3MOXEH MPOCMOTP B MeH «Anro-
putMbl TCX»).

Mpn cmeHe cxembl TennocHabxeHus B Npubope BOcCTaHaBNMBa-
IOTCS 3aBOACKME HacTponku (cMm. n.2.3.3.2), 4OroBOpHbIE 3HAYEHUs na-
pamMeTpoB TensocucTeMbl 1 Tpyb6onpoBoaoB. ApXmBbl OBHYNSOTCS.

Mpn HasHayeHuM cxembl TennocHabxeHus «llonb3oBaTenbcKkasay,
dopMynbl pacyeTa Tenna B MeHo «AnroputMmbl TCX» craHoBsTcA
AOCTYNHbIMKU ANnsA Bblbopa n3 cnmcka.

2.5.5. OnucaHue cxembl «Monb3oBaTenbcKasa»

[aHHasa cxema npegHasHayvyeHa ang cBoboHOM KoHdurypauum te-
nnocuctemsl (cm. puc.l.12 B yactu Il HacToswero P3). MakcumanbsHoe
yucno TpybonpoBoaoB — A0 4eTbipex B ogHonm TC, MuHMManbHoe —
OAVH.

Mcxoga m3 umcna wmcnonb3yemblx TpybONpoBOAOB, MOXHO Bbl-
Opatb Tpebyemyto copmyny pacyeta Tenna n NBC B Tennocucreme.
Habop cdopmyn ansa pacyeta WTc n WrB 3agaH Cnmckom B MeHO «An-
roputMmbl TCX» 1 BbibUpaeTca nocnegoBaTenbHbIM nepebopom cnu-
cka.

Ecnn HeT HeobxogmmocTn B BbluucneHun tenna unm MBC 10 BbI-
OvpaeTca KkoMaHOa «He 3agaH». B aTom cnyyae B 3agaHHbIX Tpybo-
nposogax OydeT BbIYUCAATBCA WU apXUBUPOBATbLCA TEMNO M Macca
(06BEM), TemnepaTypa n gasneHune. YYET XONOOHOMO0 BOAOCHAGXEHMS
(XB) B KOHKpeTHOM TpybonpoBoAEe MOXHO OTKMAYUTbL UAN BKKOYUTD,
COOTBETCTBEHHO (popmyna pacyeTta Tenna B Tpybonposoge Oyaer
Wi = Mi-hi unn Wi = Mi-(hi-hxs). MOXXHO Ha3Ha4UTb UNK OTKIKOYNTE YYeT
XB B HacTporikax TC, T.e. BKIIOYEHNE UNN OTKITIOYEHNE NPOM3ONAET BO
BCeX TpybonpoBodax, OgHAKO 3TO HE MellaeT NPOoM3BECTU OTAENbHO
Bblbop yyeTa XB 1 B oTaenbHbIX Tpybonposogax. M3 Tenna noacuyu-
TaHHOro B TpybonpoBoaax, KOHPUrypupyeTcs anropMtm pacyérta tenna
Tennocuctembl. [ns otonneHus u ropsdero BogocHabxenus (MBC),
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HanpumMmep, MOXHO BblbpaTb Nnoboe BblpaXeHue M3 BO3MOXHbIX cove-

TaHUN:;

WTC = «He 3agaHy;
Wtc = W1tW21W3t\W4,
WTtc = Ml(hl-hz),

Wtec = M2(h1-h2),

WrB = «He 3agaH»

npu atom Wre = W1tW2tW3xW4,

npu atom Wre = W3 unn Wre = W3xW4,
npu atom Wre = W3 unn Wre = W3xW4,

Wrc = M1(h1-h2)+M3(h4-hyg), Npy 3TOM BbIGOP hopmynbl WrB HEBO3MOXEH;
Wrc = M2(h1-h2)+M3(hs-hyg), Npy 3TOM BbiGOp hopmynbl WrB HEBO3MOXEH;

Wtc = M1hy+M3hy,
Wtec = Mlhz-M3h4,

npu 3ToM Bbl6op hopMynbl WrB HEBO3MOXEH;
npu 3ToM BbIGOp hopmyrnbl WrB HEBO3MOXKEH.

MHTerpaTop HakonmeHHon macchl B Tennocucteme Gyaert cunmtaTb-
cA No anroputMy OopMyrbl, aHanornyHon WTc (npu ycnosmm 3agaHus
dopmynbl Wte = W1tW2xW3+W4).

Mpwu BbIGOpPE cxembl «[lonb3oBaTensckasy, B Nnpubope no ymonya-
HUIO BbICTaBNsieTCs KonmyecTBo Tpybonposoaos — 4, yyet XB B Tpybo-
npoBogax BKIIOYEH, BblYncieHne opmyn Tenna u NBC — He 3agaHo.
YctaHoBkm HC1 — HC24 pns KOHTpoONst 4aTyYMKOB BKITHOYEHBLI U B CO-
ctoaHun «Pernctpauma». YcraHoBkn HC25 — HC30 pana koHTpons
paboTbl TENSIOCUCTEMBbI MO YMONYaHUK B cocTosiHuM «Ob6paboTtka
Otkn». Bce HeobGxoaumble HACTpPOMKM Monb3oBaTenb AenaeT camo-
croaTenbHo, ycrnosus HC Bbibupatotca u3 tabn.B.1 n B.2 (cm. MNpuro-
XeHue B yacTu Il HacTosLwero pykoBoacTea).

Heobxoanmo oTMETUTb, YTO AaHHAsA cxema Mo3BONdAeT pasgensaTb
paboTy KOHTYpoB oTonneHus u NMBC B Tennocucteme, T.e. NpU OCTaHO-
BE WM nNepexoae Ha AOroBopHble 3HayeHusa no HC, Hanpumep, KOHTY-
pa otonnenus, KoHTyp MBC mMoxeT npogomkaTbe YHKLMOHMPOBATL MO
n3MepsieMbiM napamMmeTpam, Npu 3TOM CYETUMK BpeMeHn HapaboTkm TC
OygeT HapawmBaTbCs. AHANOMMYHO OPraHM3oBaH anropuTmM obpaboTkm
ansa koHtypa NBC. MoxHo BbibpaB peakunto «OctaHoB TC», ocTaHo-
BUTb KOHTYpbI oTonneHus n NMBC, npu aTom ByaeT HapawmBaTbCs CHET-
4yuk npoctos Tnp. AHANOrMYHO OpraHM3oBaH anroputMm obpaboTkm ons
peakumm «Pac4yétr TC gor». [MpaBo BbiGopa anroputma obpaboTku 3a
nosib3oBaTesieM.
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2.5.6. HacTponka napameTpoB TpyoonpoBoaoB

HacTtporka napameTpoB TpybonpoBOLOB BbIMOMHAETCA B MEHIO
«TPYBOIMNPOB. TPX TCX» (cm. puc.4.5 B 4yactu Il P3). HasHayeHuns
ANa aaTtymkoB Tpy©bonpoBOOOB MPOM3BOOATCA B COOTBETCTBUM C Bbl-
OpaHHOM cxemoun TennocHabxeHusi. Takke ycTaHaBnMBaKTCA [Oro-
BOPHbI€ KOHCTaHTbI MO pacxoay, AaBfEHUIO U TeMnepaTtype, BEPXHNE U
HWKHWE YCTaBKN N3MEePEeHUs N BbIYUCIIEHUS NapamMeTpoB.

Mpn aBTOMaATU4ECKOM Ha3Ha4YeHUM JaTYNKOB B TpybonpoBoaax Te-
nnocuctem (yctaHosneHo HasHay. A-koB ABTO) pacnpefeneHue npe-
obpasoBartenen NpomsBoaAUTCS MNocrenoBaTenbHO B MOpsiAke Bo3pac-
TaHUs UX MHAOEKCHbIX HOMepoB. [1pn 3TOM npoucxoauT NporpammMmHoe
nogkrnoyeHme npeobpasoBartenen cooteeTcTByowmx Tnnos (MP, MT,
MA) c cooTBeTCTBYHOLWMMN UHOEKCHBIMU HOMepaMn. A B OKHax MEHI0
NMpeo6pa3oBatenu / Pacxoa, lMNpeobGpa3oBatenu /| Temnepatypa,
NMpeobpas3oBatenu / [laBneHMe HaunHaETCs WHOMKAUUS OOMOMHU-
TEeNbHbIX KOMaHL W NapamMeTpoB [Afs BbINOSIHEHMUS HACTPOEK Mpo-
rPaMMHO MOAKMNIOYEHHbIX Npeobpa3oBaTenen.

[na nporpamMMHOro OTKNOYeHUs npeobpasoBatens Tpebyemoro
TMna ¢ TpebyemMblM MHOEKCHBIM HOMEPOM creayeT gaTymky B Tpybo-
npoBoAe BMECTO 3TOro npeobpasoBartens HasHa4yuMTb LJOrOBOPHOE 3Ha-
yeHue. Mpn aTOM B COOTBETCTBYHOLLEM OKHE MpeKpaLlaeTcs nHanKaumns
AOMOSTHUTENbBHBbIX KOMaH4 M napamMeTpoB, M oOTobpaxaeTtcsi cTpoka
Cratyc OTKI OT.

NMPUMEYHAHWE. Ecnn no kaknm-nmbo npuymMHam nocre HasHade-
HUA gaTumky B TpybonpoBoae OOrOBOPHOIO 3HAYEHUS HE NPOWU3OLLSIO
nporpaMmmHoe oTKno4YeHne npeobpasoBaTens Tpebyemoro Tmna c Tpe-
6yeMbIM MHAEKCHBIM HOMEPOM (B COOTBETCTBYHOLLEM OKHE OTCYTCTBYET
nHomkauma Crtatyc OTKI1 OT) Heob6xoanmo:

- yctaHoBuTb HasHau. a-koB Py4H. (MeHio Tennocuctembl /| Tenno-
cuctema X / Hactponkmn TCX / Komanabl TCX);

- HasHauYUTb OaT4nKy B TpybGonpoBoae BHavane npeobpasoBaTtenb Tpe-
Gyemoro Tvna ¢ TpebyeMbiM MHOEKCHbIM HOMEPOM, a 3aTeM [OoroBop-
HOe 3HayeHue.

B npnbope npeaycMoTpeHO Ha3HadeHue AaTyMKOB TemnepaTtypbl
AN UBMEPEHUIN 3HAYEHUIN HAPYXXHOrO BO3A4yxa M TemnepaTypbl Xonoa-
HOM BOAbl B Tennocucteme. [0na aTux uenen UCrnonb3yTcs TemMnepa-
TYpHble BxoAabl 5 n 6. Ecnn gaHHble BXOAbl YXXe NPUCBOEHbI K KakoMy
nnbo TpybonpoBoay nobor M3 TPEX TEMNOCUCTEM, TO Ha3Ha4YUTb €ro
Ha M3MepeHue XONoAHOW BOAbl tXB UMM HapPY)XHOro BO3dyxa tHB He-
BO3MOXHO. W, COOTBETCTBEHHO, €CIiM TeMNepaTypHbIN BXO HasHa4eH
Ha mamepeHune txB MnNn tHB, TO MPUCBOUTL AAHHbLIA TemnepaTypHbIn
Bxo4 Anda TpybonpoBoaa nobon TENNOCUCTEMBbI TakkKe HEBO3MOXHO.
T.e., ecnn HEOBXOOUMO Ha3HaAYUTbL U3MEPEHME tXB MK tHB, a AaTyuK
yXXe HasHadeH B TpybonpoBoge, TO HEOBXOOUMO AaHHbIN npeobpaso-
Batenb MT5 nnn MNT6 oTMeHnTb B Mcnonb3dyemom Tpybonposoae, ne-
peHasHauuB Ha nbor cBOBOOHbLIN TeMNepaTypPHbIN BXOS C COOTBETCT-
BytHOLLMM HOMepoMm [T, unm yctaHoBUTb AOrOBOPHOE 3HaYeHue taor.
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HasHayeHHbI JaTyuK XONOoAHOW BOAbI tXB y4acTBYyeT B pacyéTtax
TONbLKO B TOM TENSIOCUCTEME, B KOTOPOMW OH 3a4aH.

BoamoxHO HasHauyeHue gaTumkoB txeB M PxB B noGom TpyGonpo-
BOJE.

2.5.7. HacTpouka HewTaTHbIX CUTYyauun

HacTponka HewwTaTHbIX CUTyauun NPOU3BOAUTCA OTOENbHO And
Kaxxgon TennocucteMbl B MeHo «Tennocuctema X» / «Hactpounku
TCX» / «Hactponka HC TCX».

Mpwn BBOAE KOHUrypauuu Tensocuctemsl TB aBTOMaTuU4eckun yc-
TaHaBnmBaeT HC n peakuumn Ha HMX B COOTBETCTBMU C AaHHbIMWU, NpU-
BedeHHbIMK B [MpunoxeHun [ vactu Il HacTosiwero P3J. lMNMonb3oBaTtenb
MMEET BO3MOXHOCTb, NepeasurasiCb No MacCMBy MEHIO Ha3HaYUTb fo-
oble HC ¢ dmkcmpoBaHHbIM kputepmem (HCO — HC24) n3 nmetowierocs
cnucka (Tabn.B.1 B yactu Il P3Q), a Takke BbibpaTh Noby0 peakuuto Ha
HC u3 cnucka napameTpoB, MOSIBASIOLWMXCA Ha AUCnSiee B YrioBbIX
ckobkax. lNpu BbIOOpe B cTpoke MeHw «O6paboTka» napameTpa
<Bkn>, TB aBToMatu4deckun cukcupyet HC n obpabaTtbiBaeT €€ B CO-
OTBETCTBMM C BblIOpaHHOWN peakumnen.

Mpwn BoIGope HC ¢ Homepamu 25-30 cTaHOBATCA OOCTYNHbLIMU ANA
penaktMpoBaHnsa napameTpbl Knp — koaduumneHT npesbilleHns mac-
COBOro pacxoja B nogawowiem n obpatHom TpybonpoBoaax n Attc —
pa3HOCTb TemnepaTtyp TEeNSIOHOCUTENS B nogawoLlemM n obpaTtHoM Tpy-
bonposoaax. pu aTOM pegakTMpoBaHue NPOUCXOAUT OOHOBPEMEHHO
ansa Bcex TC. YcnoBust n pekoOMeHO4OBaHHbIe peakuun npuBedeHbl B
Tabn.B.2 yactu Il P3. Mpwn BbIbope cxembl «llonb3oBaTenbckasi» cra-
HOBSAITCS OOCTYMHbIMM BO3MOXHble peakumm Ha HC, BblaeneHHble Kyp-
cuBom B Tabn.B.1 1 B.2 yactu Il P3.

2.5.8. HacTtpowka npeobpa3oBaTeneu

2.5.8.1. [Ins npaBunbHOM N KOppPeKTHOM paboTbl TB Heobxoanmo BBeCTM B ero
namaTb KoHdurypaunoHHele napameTtpsl [P, MNT v M4, nogkntoyaembix
k TB. Heobxoammble napameTpbl yKka3aHbl B 3KCNyaTauMOHHOM OOKY-
MEeHTauMM Ha npuMmeHsieMble npeobpasoBaTeny U BBOAATCA B MEHIO
«MPEOBPA3OBATE/IW» (cm. puc. [1.7 B yactu Il P3). B cooteeTcCT-
BylOLLUMX CTpokax MeH «Pacxop», «Temnepartypa», «[aBneHue» u
«JaTumkmn XB» BBOOATCHA YCTAHOBKW BEPXHErO U HUXHEro npeaena ms-
mepeHus, koadduumneHTol KP, KI, HCX TT, gnanasoH MO n npouyne
HeobxoaMMble napameTpbl.

Mpwn HacTponke MNP B cTpoke meHo «Tun MNP <BbIGpaTb...>» MOX-
HO 3agaTb TUM pacxo4oMepa u3 umetrowerocs cnucka. B atom crniyyae
napameTtpbl MeHi0 «YCTAHOBKMW MNP X» BBOAATCA aBTOMaTUYECKM.

[nsa npocTtoTbl Bbibopa AnanasoHa namepeHuin MNP, ero MoOXHO Bbli-
opatb B MeHio «MPEOBPA3OBATEJIN» / «Pacxog» wu3 cnucka:
«100ly 0,5Qnan6», «100I'y Quane», «15000My Qnané».
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BHUMAHME! lNpn cmeHe guana3oHa He0o6xoAnMMO nepeHasHaunTb
TUM pacxogomepa U3 crvcka unum BBecTU B py4dHyto napameTtpbl KP u
npegensl namepeHnn pacxogomepa QBH, QHH Bbl6paHHoro Tmuna n DN.

Mpun 3agaHnmn Tvna HCX MT n gnanasoHa BbIXOAHOrMO ToKa M AaB-
nenus M4, napametpbl B MeHto « CMEUUAJIbHBIE NTX» n «CMNELU-
AJIbHbIE NOX» BBOAATCSA aBTOMaTUYECKN.

2.5.8.2. Npun HacTporike JaTYMKOB pacxoga HeobxoaMmo AOMNOSTHUTENBHO NpPO-
N3BECTM HACTPOWKM B NyHKTe MeHo «HacTtpouku UKU». Nameputens-
HbI kaHan umnynscos (MKK) moxeT BocnpvHMMaThb curHanbel ¢ gatyu-
KoB pacxoga (MMMynbCHbIN PEXUM) UNK C AaTYNKOB CUrHanusaumm (no-
rmyeckmm pexum). B umnynscHom pexmme UK namepseT konn4ectso
NOCTYNUBLLMX UMMNYITbCOB, CPEAHIO YacTOTy CrieJ0BaHUSA UMMYNbCOB U
KOHTpONMpyeT cocTosiHne curHana. B norndeckom pexume UKW peru-
CTPUpYET Hannyme unm oTCyTCTBUE COObITUSA.

Ana mnamepeHna cpefHen 4acToTbl Crie4oBaHUS MMMNYNbCOB MC-
nonb3yetca NnMbo meTon namepeHnsa nepmoga (aganTuBHbIN), NM6o me-
TOA cyeTa MMMYNbCOB (32 UHTepBan ycpeoHeHUs) — CTpoka MeHKo «Yc-
peaH». [1na aatynkoB pacxona, dOpMUPYHOLLNX UMNYNbCHbLIA CUrHan,
NPOMNOPLMOHAnbHbIA TeKyLeMy pacxody, HYXXHO NPUMEHATb aganTus-
HbI MeToA. B aToM cnydae 4actoTa BblYUCNAETCA Yepes N3MepeHHbIN
nepuop crefoBaHUs UMMYNbCOB, AN Yero 3afgaeTcs napameTp «Tycp»,
a TaKKe «Tyuw» — MUHMMAanNbHas ANUTENbHOCTb BXOAHOMO UMMynbca m
«Tmake?® — MaKCUMarbHasa ANUTENbHOCTb BXOAHOIO MMMynbea.

[na gaTtyvkoB, BblOAKOLWMX MMNYNbCbl, MPOMNOPLMOHANbHbIE HaKom-
NEeHHOMY O0ObeMy, HY)XHO MPUMEHSITb MeTon cyeTa MmnynbcoB. [lo
AaHHOMY MeTody NPOV3BOAMTBLCS HAKOMMEHWe MOCTYNMBLUMX UMMYMb-
COB 3a MHTEpBan OCPeAHEHUS U Bbl4UCTIEHNE CPEAHEN YacToThbl.

AKTMBHbIN ypoBeHb Ha Bxoge WKW, paboTarowero B norm4eckom
pexume, curHanmampyeT o cobbiTum ¢ gatymka. CobbiTve perncTpupy-
etca B IKU ¢ yyeToM 3a0€epKKN «Tmake?. COBbITUE CHUMAETCHA TOSbKO
nocrie nepexoga curHana B NacCUBHOE COCTOsIHME U duKcaumm ero Ha
BpeMsi Oonee «Tuake». PEKOMEHAOBAHHOE 3HAYEHNE «Tymakc»® — D CEK.

2.5.8.3. B Tennosbluncnutene peanmsoBaHa BO3MOXHOCTb HACTPOMKM KOHTPONS
3ANEKTPONUTaHNSA MOAKMIOYAEMbIX PacXOAOMEPOB MO UMMYNbCHOW Nn-
HUK cBA3KW. [na 3Toro Heo6xoaUMO MMNYnbCHblE BXoabl TB, noaknto-
YeHHble K [P, yCTaHOBUTb B NACCUBHbLIN PEXNM (MEPEMbBIYKM C KOHTaKT-
Hbix nap J1 — J18 fomkHbl 6bITb CHATBI), @ UMNYNbCHbIE Bbixoabl [P
YCTaHOBUTb B aKTUBHbIN PeXUM paboTbl (KOHTaKTHbIE Napbl COOTBETCT-
BYIOLLLErO MMMYNbCHOMO BbIXOA4A 3aMKHYTbI). YCTaHOBUTb HU3KUA aKTUB-
HbI YPOBEHb pacxofoMepa, YTO COOTBETCTBYET YPOBHIO JIOrMYeCKOMm
eavHUUbl npyu HyneBoMm pacxode. B Hactpomkax TB ycTaHOBUTBL:
«MPEOBPA3OBATEJIN» / «<HacTtponkn UKU» / «YpoBeHb — Bbico-
kun» / «Kontponsb MNP — Bkn» / «YcpeaH. — ABanTUBHO» / «Tycp = 60
cek». [pu Takmx HacTpomkax peanuayeTcss KOHTPOSMb HanNuUyus NnTaHus
NP n obpaboTtka HC no oTkasam npeobpasoBaTenen pacxoa.

2.5.8.4. B TB umeeTcs onuus uaMepeHus temnepartypbl U AaBNeHUs X0S04HON
BOAbl, MCMONb3yeMas B pacyé€rtax Ang Tennocuctemsl. [ng 3Toro Mox-
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HO UCMONb30BaTb TeMnepaTypHble BXoAbl 5 unu 6 (Bxoabl AaBneHna 5
unm 6), K KoTopbiM noakntoyaeTca gatumk XB. Mo ymonyaHuio 3Hadve-
Hue txB ycTtaHaBnueaetcs 0°C, PxB — 0,1Mla.

BHUMAHMUE! Heobxoanmo CTporo BbIMOMHUTL OCHOBHOE YCroBME
— HW B OAHOW M3 TPEX TEnroCUCTEM MCMNOSb3yeMbIn TeMnepaTypHbIn
AaTynK He OormkeH 6bITb Ha3Ha4yeH B KavyecTBe M3MepuTens Temnepa-
Typbl TeNNoHocuTensa B Tpybonposoae otonnexus unu NBC, T.e. B Mme-
HIO «[daTuuku TP» B HasHaveHusax [T, Ha3HavyaTb gaTyuK, UCNonb3ye-
MbI oNna namepeHuna XB, Henb34.

YctaHoBska txB (PxB) nposoauntca B meHio «[TPEOBPA30OBATE-
nn» | «Aatumkm XB» / «datumk XB TC1-3» / «YcTaHOBKM txB (PXB)»
| «3Hau <MT5>, <NT6> (<NA5>, <MAO6>)». BeibpaHHoe 3HayeHne XB
namepdaemoe, Hanpumep, gatumkom [T5, Gyget ncnonb3oBaHoO B pac-
4yéTe Tenna B TpybonpoBoaax B KOHKPETHO BbIOpaHHONM Tennocucteme,
TO €CTb B pasHblX TEMSIOCUCTEMAX MOXHO M3MEPSATb M ydnTbiBaTb B
pacyéTax pasHyo Temnepartypy (4aBneHne) XxonogHon BoAbl.

2.5.9. NpocmoTp apxmBoB

B TB Begytca apxvBbl pasgenbHO NO KaXXOon u3 Tpex Tennocuc-
Tem. [Ina npocmoTpa apxuBoB Heobxoaumo BbibpaTb MeHw «Tenno-
cuctema X / Apxusbl /| HYacoBon apxuB», «CyTOUYHbIN apXuUB» Wn
«MecsiYHbIN apXuB» N NPOCMOTPETL 3aNMUCaHHbIE B apXMBbl 3HAYEHUS
napamMeTpoB 3a MHTepBan apxmBmpoBaHua. OOHOBPEMEHHO C 3TUM
AOCTYN K apxmBam BO3MOXEH N3 OCHOBHOIO MeH B nogmMmeHo « APXWU-
Bbl» (cm. puc.[].6 B yactu Il HacToswero P3). ApxuBupyemsblie napa-
MeTpbl B cooTBeTcTBMM € N.1.5.4.1 HacTosiwero PO 3anuckiBatoTcsa B
BMAE YNCIIOBbIX 3HAYEHUI (M3MEPSIEMbIE U BblYUCIISIEMbIE BESTUYNHDI) U
B BWOE CMOB COCTOSIHMW. 3aMeHa B CroBax COCTOSIHMSA npoyepka Ha
cumBon X cBMAETENbCTBYET O BO3HUMKHOBEHUM HC unn o cobbitun B
meHto «CTATYC TC».

[MpocMOTp cyMMapHbIX apXUBOB U apXMBOB HapacTaloLMM UTOroMm
(ana mcnonHenms TCPB-024M) no kaxgow TensiocuctemMe U UTOroBbIX
AaHHbIX goctyneH Takke B meHiwo «OBLWWMUE OAHHBIE TB» (cm. puc.
0.3 B yactn Il P3). B ucnonHeHnn TCPB-024M+ B meHio «OBLUUE
OAHHBIE TB» apxvnBbl HeOCTYMHbI.

2.5.10. Ba3bl AaHHbIX

Mpn BBOAE nNpubopa B 3KcnnyaTauuio BCE BBOAUMbIE NapamMeTpbl
dukecupytotesa B egumHon 6ase TB. CkBo3Has Hymepauusi napameTpoB
6a3bl npuBegeHa B lNpunoxenun E yactm Il PO. Joctyn Kk npocmMoTpy
6a3bl npoussoautcs B MeHto «MPOCMOTP BA3» (cm. puc.[.2 B yactu
Il PO). B meHto «O NMPUBOPE» npmMBogaTCA KOHTPOSbHbIE CyMMbI MNPO-
rpaMmmHoro obecrneyeHus n 6asbl napameTpoB. Jlloboe HeCaHKUMOHU-
poOBaHHOE M3MEHeHMe Kakoro-nmbo HacTpoeyHoro napametpa TB no-
cne BBOAa npubopa B 3KcniyaTtauuio, NPUMBOAUT K U3MEHEHMUIO KOH-
TPONbHOW CyMMbl 6a3bl 1 MOXET ObITb BbISBIIEHO KOHTPONUPYHOLEN Op-
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raHnsaumen. KoHTponbHas cymma 6asbl MOXeT ObiTb NpeacTaBneHa B
oTYeTHOWN hopme.

2.5.11. Npumep HacTpoUuKn aBTopeBepca B TB

[Ona obecnevyeHnss KOPPEKTHOM pabOTbl TEMOBLIYUCIIUTENS C He-
CKOSMbKMMW pacyeTHbIMU TENNIOCMCTEMaMM PEKOMEHAYETCA CrieayoLmni
nopsiaok HasHayeHus TC:

- TENNTOCUCTEMA 1 — ong pacyeToB B OTONUTENbHbINA CE30H;

- TENNTOCUCTEMA 2 — onga pacyeToB B MEXOTOMNUTENbHbIN CE30H;

TEMNMOCUCTEMA 3 — ansa AonosiHMTenbHbIX pacdeToB (MO0 ycMmoTpe-
HWUIO Nonb3oBaTens).

B meHio «OBWWUE OAHHbLIE TB» BbibuMpaeTcsa nyHKT «CurHanu-
3aumsa». B ctpoke «CurHanusaumsa 1» BbibMpaeTca onuna CurHanm-
3auma — <BKn>, B cTpoke Tun — <Hanp. not.>. [lpyn 3TOM B MeHI
«MPEOBPA3OBATEJIN» HassaHne nogmeHio «Pacxop MP7» n3me-
HAeTcA Ha «Cobbitue MP7» (cm. puc. [1.7 yactu |l HacToswero P3). B
3TOM NMOAMEHI0 cneayeT BblbpaTbh CTPOKY «YcTaHOBKUY» / « HacTponkm
UKW» 1 nponssecTun cnegyowme HasHayeHus:

- YpoBeHb — <Huskumn>;

«Tmake? — «5 CEK» (N5 UCKINYEHUS NOXHbIX cpabaTbiBaHUN).

B cnyyae, ecnm Bxog DIR1 ucnonb3yeTca Kak MMMYSbCHbIN BXOS4,
npuema nHdgopmauum ot NP7, a B MeHio «[daTtumkm TP» B nyHkTe «[-K
MNMP» yctaHosneHa onuus «MP7», BKNOYNTL CUrHaNM3aumo HEBO3MOX-
HO (B cTpoke «CurHanusauma 1» onums CurHanmMsauma — «OTKN» He
nameHsetcs). [nsa HasHavyeHusa NP7 B kadyecTBe JaTyuka curHanuaaumm
Heobxoaumo B MeH «[atumkm TP» yctaHoBUTbL B nyHkTe «A-k MP»
cooTBeTCcTBYOLWEero TpybonpoBoaa 3HavyeHne «QpAory», unun BobibpaTth B
KayecTBe gaTyumka curHanmsauum nwbdon csodoaHbin MMP8 wnnun P9,
NoaKntoYeHHble cooTBETCTBEHHO K BXxoaam DIR2 n DIRS.

B meHio «TEMNIOCUCTEMA 1» oTkpbiTb noameHio «HactTpounku
TC1» n BbIbpaTb CXxemy, COOTBETCTBYHOLLYIO 3UMHEMY (OTOMUTENBHOMY)
Ce30HYy akcnnyaTauuu, Hanpumep, «Cxema 23-10». [danee BonTn B
CTPOKY MeHl «ABTopeBepC OTKIKYEeH» N ycTaHoBUTbL «O6cen. TC —
no pene», B ctpoke «Cyet» — pexum «Curnan +G2>0», nocne 4ero B
CTpOKe MeHK « ABTOpeBepC» NOSIBUTCA HAANMUCh « BKITHOYEH.

B meHio «TEMNIOCUCTEMA 2» oTkpbiTb noameHio «HacTpounkmn
TC2» n BbIbpaTb CXxemMy, COOTBETCTBYHOLLAA NIeTHEMY (MEeXOToNUTenb-
HOMY) Ce30Hy akcnnyatauun, Hanpumep, «Cxema 23-11». [anee B
CTpoke «ABTOpEeBepC OTKIIOYeH» ycTaHoBUTb «O6cn. TC» — <no pe-
ne>, B ctpoke «Cuyet» — pexum «Het curH. +G2=0». [laHHble Ha-
CTpoKikn obecnevmBaloT NepeknoyeHne TeENNOCUCTEMbI MO CUrHany pe-
Bepca 1 Hanuun/oTCyTCTBUIO pacxoda B obpaTtHoM Tpybonposoae.

MpokoHTponupoBaTth Ha Bxogde DIR1 Hannyme curHana norn4yeckom
eaVHNLbI, YTO COOTBETCTBYET MPSIMOMY HanpasfeHWU0 NoToKa pacxo-
aomepa n 3umHeMy ce3oHy. TC1 pabotaet, TC2 — oTkntoveHa.
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Hannuue curHana normnyeckoro Hynsa Ha Bxoae DIR1 cooTBeTCTBY-
eT obpaTHOMy HanpasfeHuto noToka B obpaTHom TpybonpoBoae w
netHemy ce3oHy. OTcyTcTBMe pacxoga B obpatHoM TpybonpoBoae
TaKke OUarHOCTMPYeTCH Kak nepexoq Ha NeTHUn pexum paboTbl gaxe
npv HanNM4YMM curHana nornyeckon egmHnubl Ha Bxoge DIR1.

Pacxogomepsl, Bbinyckaemble 3A0 «B3JIET», cMmmeTpuyHble n
UMET OAMHAKOBbLIA AuanasoH U3MepeHus pacxoda B NpsiMom M 06-
paTHOM HarnpasfneHuu, NO3TOMY ANs BbINOMHEHUS NPEANOXEHHbIX Ha-
CTpoek HeobxoamMmo ycTaHaBnuBaTb MX B TpybonpoBong B COOTBETCT-
BMM CO CTPENKOWN Ha U3MEPUTENBbHOM YyyacTKe, ykasbiBatoLLlen Hanpas-
neHne noToka.

2.5.12. Ucnonb3oBaHue (pyHKLUA CUrHanu3aumm

K Mogynto KoMMmyTaumm TennoBbIYUCIIUTENA MOXHO NOACOEANHUTL
0o 9-Tm gatymkoB pacxoga. B cnyyae, korga ncnonb3yoTcs OyHKUUK
«CurHanusaumuny Ons peanusauum KOHTPOns NUTaHMs pacxo4oMepoB
no OTAEeSNIbHOW NUHUK, 0B6paboTKM curHana HanparieHuUst NoToka (pe-
Bepca), oxpaHbl, NOXapHOW CUrHanu3aummn, To BblibpaHHast PyHKUMS B
MeH «CurHanusaumsa 1...3» XXeCTKO NnpuBsi3daHa K COOTBETCTBYIOLLEMY
nmMmnynscHomy Bxoay DIR 1-3.

[Ns KOHTpOMs HanuMums nuTaHus NoObIX Tpex pacxo4oMepoB Mo
norMyeckoMy curHany, unm noboro BbiGpaHHOrO, HEOGXOANMO MPOU3-
BECTU cneayoLmne HacTPOKK:

- B MeHo «CurHanusauma 1...3» BbIOpaTb ONUUIO «BKNY, NpY 3TOM BXO-
Abl DIR1-3 TB nepexoadar B COCTOsIHME JIOrMYECKMX BXOAOB (CUrHanm-
3auusa 1 saHumaet sxoa MKN7, curnanunsauusa 2 — MKU8, curHanusaums
3 - UIKM9), ogHoBpemeHHO ¢ aTum meHio «PACXOA MP7...NMP9» name-
HuTcs Ha « COBbITUE MP7...MP9» (cm. puc. [1.7 yactu Il HacTosawero
P3);

- COeaAnHUTbL Kabensmun ¢ cobnogeHnemM nonsiPHOCTUN NIOrMYECKUE BbIXO-
Abl pacxogomepoB ¢ Bxogamu DIR1-3 mogynsa kommyTauuu (BbIXOAbl
pacxo4oMepOB AO0SMKHbI ObITb YCTAHOBMNEHbI B aKTUBHbLIN PEXUM, B pac-
xogomepax «B3JIET 3P Jlant+» 6e3 moaynsi akTUBHOMO BbIXO4aA KOH-
TpONnb NUTaHWA He ocyllecTernseTcd). B moayne kommyTtauum TB ne-
peMblykn ¢ pkamnepos J13-J18 fOMmKHbI ObiTb YAaneHs.l;

- B mMeHio «HacTtpouku UKWU 1...6» Bbibpatb onuuio «lMpaBuno» —
«UKWUT (8,9)», 4TO COOTBETCTBYET KOHTPOSO NUTaHMS BblOpaHHbIX pac-
X040oMepoB no ceagbmomy (8, 9) normyeckomy Bxoay;

- B MeHio «HacTpounku UKU 7...9» BbIbpaTb onuuio «YpoBeHb» — «Bbl-
COKMWY», ONsi NapamMeTpa «Tuakc» ANS UCKINIOYEHUST NOXHbIX cpabatbi-
BaHWN YCTAHOBUTb «5 CEK».

OTkntoveHne nutaHus B pacxogomepax (normyeckmn 0 Ha Bxogax
DIR1-3) cdukcupyetca B apxuBe TB B crnoBe coctodHum ctaTtyca TC
«CurHanusauma 1..3» a B MeHio «Pacxom» ONs KOHTPONMpyeMbIX
pacxogomepoB BbiBoauTcs coobuieHmne «OTka3 UK».
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Ana peanusaumm yHkumm «OxpaHa» mnn «lNoxapHas curHanm-
3aumsa» goctatoyHo B meHio «OBLUME OAHHbBIE TB» B cTpoke «Cwr-
Hanusaumsa» BblOpaTb, Hanpumep, «CurHanusauua 2». [anee Bkno-
YNTb CUrHaNM3aumio (oNumMsa «BKMY»), BbibpaTb TUN (Hanpumep, «oxpa-
Ha»), nocne 3Toro uMnynbCcHbIM Bxoa DIR2, cooTBeTCTBYHOLWMNN BOCh-
MOMY MMMNYNbCHOMY BXOAy, NepexoauT B JIormyeckun pexum. Noagknio-
YNTb K HEMY pa3MblkaTerlb C HOPMasbHO 3aMKHYTbIM KOHTaKToOM, nepe-
BecTu Bxop NP8 B akTUBHbIN peXxnm (KOHTakTHble napbl J15, J16 3amk-
HyTbl), ycTaHoBUTL B «HacTtpoukax UKU» ana NP8 YpoBeHb — «Hus-
KUY N «Tmakc® — «0 cek». [Npn pasmbikaHUM HOpMarnbHO 3aMKHYTbIX
KOHTaKTOB B apxuBax TeMfIoCUCTEM B CTpoKe cocTosHua «Ctatyc TC»
OyneT BbiCTaBneH nar Hannuus cobbITUS COOTBETCTBYIOLLMIA COCTOS-
HUO «CurHanusaumsa 2». o Hanuuuio ¢nara B apxmBax B MEHIO
«Ctatyc TC» MOXHO oueHuBaTb cpabaTbiBaHME CUrHanNu3aumm u ue-
NOCTHOCTN 0ObekTa oxpaHbl. CurHanmsauma oTobpaxaeTcsi BO BCeX
apxmBax BceXx 3afiaHHbIX TENITOCUCTEM.
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2.6. NMpumep HacTpoukn TB ana cxembl TennonoTtpeodne-

Hua A23-12
2.6.1. MopgknoyaeMble NpUBOpPLI M AaTYMKM NpyBeaeHbl B Tabn.10
Tabnuua 10
HavnmeHoBaHue npubopa (aaTyuka) HAnana3oH
n3mepeHus

Tennosbluncnutens «B3JIET TCPB» mog. TCPB-02
ncnonHeHne TCPB-024M — 1 wr.

Pacxogomep-cyeTynk anekTpomarHuTHeln «B3JNTET 3P»

MUCcnonHeHne 3PCB-4407J1/80, aKTUBHbIN Bbixog, | 0,869-217,300 M3y

Kp=25,000 nmn/n — 2 wr.

Pacxogomep-cyeTynk anektpomarHuTHeln «B3JTET 3P»

MUCMNonHeHne OPCB-4401J1/25, aKTUBHbIN BbIXOA, 0,085-21,23 M3y

Kp=250,0000 nmn/n — 1 wr.

Komnnekr Tepmonpeo6pa3OBaTenel7| conpoTunBiieHnA

(o]
«B3JET TMC», Pt500/1.3850 — 1 napa (2 w.) 0-180°C
TepmonpeobpasoBatenb  conpotmeneHns  «B3JET 0- 180 °C
TMNCy», Pt500/1.3850 — 1 wrT.
MpeobpasoBatent paeneHus KPT9-00-U-C2-MC-M20- 0-16MMa

1,6-0,5-2T3 (4-20 MA) — 2 wwIT.

2.6.2.

2.6.2.1.

2.6.2.2.

Mopsagok oencTeMi Npu HaCTPOMKe

MepeBectn npnbop B pexum HAJIALKA, ons yero yctaHoBuTb nepe-
MbIYKY Ha KOHTaKTHyt0 napy J4. B npaBomM BepxHeEM yrny gucnnesi npu-

60pa OO0JKeH NoABUTLCA MMFaI‘OLU,VllZ MHEMOHUNYECKUA CUMBOI
«3AMOK».

B meHio npubopa BbibpaTh: «Tennocuctembl» / «Tennocucrtema
1» | «<HacTtponku TC1» / «Cxema».

M3 cnncka cxem Bblbpath «A23-12» M HaxaTb G nocne 4ero npo-
n3ongeT 3arpyska B TennocucteMy KoHdurypauum wabnoHa ¢ cooT-
BETCTBYIOLIMM anroputMoM pacyéTta Tenna, yCTaHOBKOW YCNOBUWA U
peakuui HewTaTHbIX cuTyauun (HC), aBTOMaTuM4eckMmM HasHayYeHnem
no nopsaky Bo3pactaHnss Homepos AaTtymkoB pacxoga (MP), nasneHus
(MA) v Temnepatypsl (IMNT) B MeHo « TpybonpoBoAabl» B COOTBETCTBUN
c BblbpaHHOM cxemon. [lo ymonyaHuio B anroputme y4yeTta Tenna

BKIOYEH y4eT xonoaHoro BogocHabxeHus (txs = 0 °C).

HacTtponka napametpoB XB npounssoantcs B MeHio «lMpeobpa3so-
BaTenun» / «datyuku XB» / «YcTaHoBKa ({xB, PxB)».

[MpoucxoguTt aBTOMaTMYeCKass yCTaHOBKa YCNOBUW HELITATHbIX CU-
Tyauum n peakumen Ha Hux Ons BblbpaHHOW cxembl Tennoy4deTta. [pu
HeobX04MMOCTN YCOBME HELWTaTHOW CUTyauum MOXHO OTKITHOUUTD.
Takke MOXHO U3MEHUTb YCIOBME pPeaKkuMM Ha HewTaTHY CuTyauuto.
Ona pepaktupoBaHuna ycnosun HC 1 peakumin Ha HUX HYXXHO B MEHIO
npubopa BbibpaTte «Tennocucrtembl» /| «Tennocuctema 1» / «Ha-
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2.6.2.3.

2.6.2.4.

a

ctpoukn TC1» / «Hactponku HC TC1». NepeyeHb BO3MOXHbIX He-
LWTATHbIX CUTYaUUN C peakumMsaMm ans KOHKPETHbIX YCIOBMIA NPUBEOEH B
MpunoxeHnn B vyactu Il PO HacToswero P3 (tabn. B.1 n B.2). 13 npu-
BeAEHHOro cnucka criegyet BolbpaTth Tpebyemyto HC.

3pecb Takke Heobxoanmo ycTaHoBuTb 3HadeHue «Knp» ana HC
Ne25, 27 (Hanpumep, paBHbiM 1,04) n 3HaveHue «At» ang HC Ne26 (no
ymon4yanuio pasHo 3°C.)

Mockonbky B AaHHOM npumepe B Tpybonposoge MBC He ncnonbsyetca
AaTyvK JaBrieHus, Heobxo4MMO YCTaHOBUTL €ro OroBOPHOE 3HaYeHue.
[ns atoro BbIGpaTh NyHKT MeH «Tennocucrtema 1» / «TpybonpoBo-
ab» / «datumkm TP». [lanee, nocnegoBaTenbHbIM HaXXaTUEM KHOMKU

Bbl6paTb mMeHo «[datumkm TP3 TC1» n HasHaunTb JaTyuky gaBre-
Husa «A-k NMO» 3Ha4veHne «Ppor». Bontn B MeH0 «[loroBop. KOHCTaH-
Tbl» W BBECTM HeOOXoOMMOE 3HayYeHue [OOroBOPHOro AdaBfeHus1 B
TpeTbeM Tpybonposoae (Hanpumep, 0,9 MlMa). B aTom Xe MeHIo ycTa-
HOBWUTb BCE AOrOBOPHbIE 3HAYEHNSA B Apyrnx Tpybonposogax «Tensno-
cuctembl 1».

B meHto npubopa Beibpath «lMpeobpaszoBatenu» / «Pacxoay».

B ctpoke «Tun MNMP» BbIbpaTb N3 cnucka HyxHbl TMn 1 DN pacxo-
Aomepa, nocrne 4ero npovsonaeT aBToMatuyeckas 3arpyska Heobxo-
ANMbIX 3Ha4YeHUn yctaBok. Ecnn Tpebyemoro Tuna pacxogomMmepa HeT B
crnucke, TO PEKOMEHAYETCS BbINOSHUTL creaytoLlee.

) BbIOpaTbh M3 MMEKLEroca cnucka Tun pacxogomepa gnst tpebyemoro
AnameTpa Tpybonposoga. B npumepe B nepsBom TpybonpoBoge uc-
nonb3yetca pacxogomep anametpom DN8O. Beibnpaem 3P-420/80.

6) BOMTM B MEHIO «YCTAHOBKU» M NPOBEPUTb 3HaYeHne QBH. JTO 3Ha-

2.6.2.5.

YeHMe HY)XHO pas3fenuTb Ha AuManas3oH U3MepeHus pacxogomepa Ans
nosly4eHnst KoppekTHoro 3HavyeHnss QHH. Pacxopomep 3PCB-440J1 pa-
ooTtaeT B AnanasoHe 1:250 n QBH cocTtaensieT 217,3 M3/y. Torga kop-
pekTHoe 3HavyeHne QHH coctasut 217,3/250 = 0,869 m3/u. Ero cnepyet
3anucaTb B COOTBETCTBYHLLYK CTPOKY BMECTO 3Ha4yeHusi, kotopoe Obi-
N0 paccuynTaHo Ans Apyroro Tuna pacxogomepa. ATy npoueaypy cne-
AyeT NoBTOPUTbL AN Kaxaoro TpybonpoBoaa:

Tpy6onposog 1: QHH paBHo 217,3/250 = 0,869 M.
Tpy6onpoeoa 2: QHH paBHo 217,3/250 = 0,869 mM°/u.
Tpy6onpoeoa 3: QHH pasHo 21,23/250 = 0,085 M°/u.
B meHo «YcTaHoBKu» BbiOpath «HacTtponkn UKWU». MNocnenosartens-

HbIM Ha)kaTUeM KHOMKM NpoBEpPUTb 3Ha4YeHUs napameTpoB «Ypo-
BeHb», «KoHTponb MP» n «MpaBuno» gna UKUN1-UKU3. 3HaueHne
napameTpa «YpoBeHb» O0ITKHO ObiTb «Bbicokuny, «KoHTponb MP» —
«Bkn.», a «MpaBuno» — «MO UMI» gnga sBcex TpybonpoBoAOB.
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2.7. NMpumep HacTpoukn TB ana cxembl TennonoTpedne-
HuA «llonb3oBaTesnibCKasag»
2.7.1. na onncaHna HacTponkn TB B cnyvyae npumeHeHus cxembl «l1onb3o-
BaTenbckas» npu Belbope oopMynbl pacdeTa Tenna:
Wtc = M1 (h1 — h2) + M3 (h4 — hyg), (3)

BblOMpaeM He3aBUCUMMYIO CxeMy TennonoTpebneHus, npvBeaeH-
HYI0 Ha puc.3:

ti P Qy TennoobMeHHUK

Uz TC >—[><1—IJ-@ |

; : Cuctema
t2 P2 Qzeomrp. | : oTonneHus
BTC 4—{><]~J—J-{§ L
MoanuTtka
Qs
N\
o
Puc.3. HezaBucnmasa cxema tennonotpebneHMa ¢ NognMTKOM U3 ob6paTHOro

TpybonpoBoaa

2.7.2. Ana npasunbHon paboTtbl TB TpebyeTcs npom3BecTn Ha3HavyeHne aat-
4YMKOB No 4-m Tpybonposoadam, NpuyemM TpeTurm U YeTBepTbin Tpybo-
npoBo4 B OAHHOM anroputMme SBNSAKTCS «BUpTyanbHbiMU». TP3 uc-
nonb3yeTca Ans nogcyeta maccbl BoAbl B TpybonpoBoge nognuTku B
COOTBETCTBUM C BblIOpaHHbIMKU gatumkamum MNT u M4, T.K. macca 3aBucut
OT BenMYMHbl TemnepaTypbl 1 gasneHnda. TP4 ncnonb3yetcsa Ans noa-
cyeTa SHTanbLMMM CO CBOMMW 3HAYEHMUSIMU TemnepaTtypbl U OaBMEHUS,
npuyeM HasHayYeHHble JaTyYuku B JaHHOM TpybonpoBode MOryT OThu-
YaTbCA OT HasHayeHHbIX gatumkoB B TP3. Npumep HaszHayeHna gatyum-
KoB npueeaeH B Tabn.11.

Ta6nuua 11
Tpy6onposoabl TP1 TP2 TP3 TP4
NP1 MP2 nnn Qpor =0 NP3 Qpor=0
[daTtunkm MnT1 nr2 nr2 nr2
na1 nno2 nao2 nao2

Mpn HasHa4YeHMM O4aTYMKOB B COOTBETCTBMM C Tabn.11, pacyet Te-
nna segetcsa no opmyne (3), Npu aToM:

Ml, hl =f (t]_, P]_),
M3, hz, h4 =f (tz, Pz)

[aHHasa dopmyrna HasHa4vaeTca B MeHo «Tennocuctembl» / «Te-
nnocuctema X» / «Hactponku TCX» / «<Anroputmbl TCX».
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2.7.3. Ina paHHon cxembl B Tpybonposoge TP2 patumk NP2 HasHavaetcs,
ecnn NCNonb3yeTca KOHTPOSbHbIA pacxogomep, npu aTom macca B TC
cumtaetcsa kak Mtc = M1-M2+M3. lNpun OTCYyTCTBMM KOHTPOSBLHOIO pac-
xogomepa, Anga pacxofa OOSMKHO OblTb Ha3HayeHo 3HaveHne Qpor, npwm
aToM macca B TC cuntaetcs kak Mtc = M3.

2.7.4. B cnyyae ecnu Tpetuin TpybonpoBoa UCMONb3yeTcsl B KavyecTBe Mnoa-
NUTKN xonogHown Boaon, To aatumkm MT3 u MO3 gormkHbl ObITh Ha3Ha-
YeHbl KaK JaTynKkK txB n PXB COOTBETCTBEHHO; €Crnin noanutka bepetcsa
n3 gpyroro TpybonpoBoaa, TO Aatynkn txB n PxB AOMmKHbI OblTb Ha3Ha-
YeHbl N3 aToro Tpydbonposoaa.

2.7.5. MNpnmep HacTporkn cxembl «llonb3oBaTtenbckaay Ana OTKPbLITON CUC-
TeMbl otonnenusa n MBC.

t P q, b Pioq,
t P2 q P g
BTC | E BTC | g
ts Ps Q ts P; Q
| g HaTBC | g Ha rec
ta Py Qs
I Lupk. FBC
a) OTkpbiTas AByxTpybHasa cnctema 6) OTKpbITas YeTblpexTpybHas cucrtema
oTtonneHus + Tynukosas BC ¢ umpkynsumen BC
Puc.4. Cxembl TennonoTtpe6rieHUss C MNOAMUTKOW U3  pasfIUYHbIX
TpybonpoBoaos

2.7.6. lna cxembl, NnpuBeaeHHON Ha puc.4a, HazHa4YeHne OaT4YNKOB OOSMKHO
NPOn3BOANTLCA B COOTBETCTBMM C Tabn.12.

Tabnuua 12
Tpybonposogbl TP1 TP2 TP3
NP1 rnP2 NP3
Jatunkn nT1 Mnr2 nT3
no1 rna2 nas3

2.7.7. Ona cxembl, NpuBeAeHHON Ha puc.46, HasHa4YeHne OaTyYNKOB OOSMKHO
NPOn3BOANTLCA B COOTBETCTBMM C Tabn.13.

Ta6bnuua 13
Tpybonposogbl TP1 TP2 TP3 TP4
NP1 rnP2 NP3 NP4
Jatunkn MnT1 Mnrz2 MnT3 MnT4
na noz nas3 rnga

Mpn HasHa4YeHUn OaTYMKOB B COOTBETCTBUM C Tabn.12, 13 pac4yet
Tenna BefeTcs COOTBETCTBEHHO No hopmynam:

WTc = M1 (hy — hy), Wrsc = M3 (hs — hye) (4)
WTc = M1 (h; — hy), Wrec = M3 (hs — hyg) + M4 (hs — hye) (5)
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2.8. NMopsapok paboThbl

2.8.1.

2.8.2.

2.8.3.

Mocne BkntoyeHus TB Ha aucnnee nHauumpyeTcs MHopMauus o0 BOC-
CTaHOBMNEHUN KoHdurypauum npmubopa, npn 3TOM NPOM3BOANTCS CaMO-
KOHTponb npubopa. Mo 3aBepLlIeHN0 CaMOKOHTPOISt Ha Aucnnee oTo-
OpaxaeTcsi OCHOBHOE MeHK. BBeaeHHbIi B 3KcnnyaTauuio TennoBbl-
yncnutTenb paboTaeT HENPEPLIBHO B aBTOMATUYECKOM pPEXUME.

B TB peann3oBaHO coxpaHeHne oTobpakeHnsi COCTOSIHUS ancnnes
Ha MOMEHT OTKMYeHua nutanus. MNpu nepesarpyske TB nocne Bknto-
yeHus nutaHus B pexume PABOTA vnn HAJNTALKA, npnbop BbIXxoanT B
BETKY MEHI0, B KOTOPOW OH HaxoAauncsa A0 OTKNYeHust nutaHus. [pu
nepesoge npubopa na pexuma HAJIALKA B pexum PABOTA 6e3 oT-
KNtOYeHMa NUTaHus (CHATUE NEePEMbIYKM C KOHTAKTHOM napbl J4), npu-
O0op BXOOWT B OCHOBHOE MEHIO C OTOBpaKeHMeM BPEMEHN U AaThbl.

PaboTta nonb3oBaTens ¢ TENMOBbLIMUCIINTENEM MOXET OCYLLECTB-
NATbCSA NMOO C NOMOLLLIO KnaBmaTypbl U Aucnnes, Mo ¢ NMoMOLLbo
nepcoHanbHOro KomnbloTepa.

CuntbiBaHME TEKYLMX 3HAYEHUN M3MEPSIEMbIX NapaMeTpoB, a Takxke
COOEPXMMOro apXuBOB W XypHana Oe/ACTBUA onepatopa MOXeT OCy-
LecTBnAaATbCA ¢ aucnnes TB.

BHUMAHMUE! Ha Oucnnee TB moxem Habnrodambcsi Heyc-
mol4ueasi UHOUKayusi meKyuw,e2o 3Ha4yeHusl pacxoda e cJiy4yae
uU3MeHeHul pacxo0a, cesi3aHHbIX C MYyCKOM, OCMaHO80OM u/u pe-
2yNupoeKoli Momoka mensioHocumessi, a makxe npu 3HavYeHUUu
pacxoda HuXe HaumMeHbwe20 Osisl ucnosb3yemo2o muna [1P. He-
ycmoliyueocmb UHOUKayuu pacxoda rnpu pe3Kux U3MeHeHUsIX unu
Manbix 3Ha4YeHusiX pacxoda cesi3aHbl C nepuodom obpabomku
uHgopmayuu, ebieodumoll Ha ducnnel, u He esiusiem Ha pabomy
cyemyukoe o6Lema mensioebl4uc/uUmernsl.

CuunTbiBaHME 3HAYEHUI apXMBUPYEMbIX NapaMeTpoB MOXET OCYLLEeCTB-
natbCA € wmHOukaTopa WM no wuHTepdencam RS-232, RS-485 wnu
Ethernet.

Ons dopmMmupoBaHna oT4eTOB BO3MOXXHO WCMONb30BaHME TOSbKO
TEX apXMBHbIX [aHHbIX, KOTOPbIE 3anucaHbl MO UCTEYEHUIO KaneHaap-
HbIX CYTOK C MOMEHTa nocrieaHero nepeknoveHna ns pexvva HAJTAL-
KA B pexxum PABOTA.
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2.9. Bo3aMoOXHble HencnpaBHOCTH

2.9.1.

2.9.2.

B npouecce YHKUMOHMPOBAHUSA TENNOBLIMUCIIUTENSA MNPOU3BOANUTCSA
anarHocTtuka coctosHma TB, MNP, MT v M. ®akT BO3HUKHOBEHUS HEUC-
npaBHOCTM OTOBpaxkaeTcsa Ha aucnnee TB B OCHOBHOM MEHIO, a Takke
B MeHio «Tenmnocucremsbl» MosiBIeHNEM OAHOrO UMW ABYX BOCKMNULA-
TenbHbIX 3HAKOB.

lMosiBrieHne ogHoro 3Haka ! o3HavyaeT npegynpexneHne o HewrTar-
HOM CUTyaLun, He BINUSAKOLLEN HA KOMMEPYECKUN y4eT.

MosiBneHne AByx 3HakoB !l cBMAETENbCTBYET O BO3HUKHOBEHUU
KpUTMYECKON OLUNOKM, BNMSIOLWEN HA KOMMEPYECKUI YYeT.

B TB peanu3oBaHO MHMpOpMaUMOHHOE OTOOpakeHWe COCTOAHUSA
npubopa npu Hanu4Yun oTkasa ero annapaTtHon Yyactn. CoobLieHne Bbl-
BOAUTCA B BuAe oTobpaxeHuns cumeoria «X» B NPaBOM BEpXHEM YrIy
ancnnesa (psgom ¢ cumosioMm «3AMOK»). 3ToT cumBon 6nokupyet
oTobpaxeHue 3HakoB ! u !l. [pu Hanuuun cumeona «X» B BepXHeWN
CTpoKe nNpunbop TpebyeT pemoHTa.

BHUMAHME! Cumeon «X» B BEPXHEM Yrny AUCMNEA He nyTatb C
CUMBOSIOM «X» OTOBpaKeHUs1 COCTOAHUS TENNOCUCTEMbI, HaXoasLWen-
Csl B OTKMOYEHHOM COCTOSIHUKM (NPOCTOe) Npu paboTe B peBEepPCUMBHOM
pexume. ITOT cuMBON 0603Ha4YaeT OTKNYEHHYD TC B COOTBETCTBUM
C OTONUTENbHLIM M MEXOTOMUTENbHbIM Ce30HaMM 3JKChfyaTauun, u
oToGpaxkaeTcsi B MeH0 «TenmocucteMbl» HanpoTMB OCTAHOBIIEHHOW
TC.

Mpn BO3HMKHOBEHUM Kakoro-nnbo oTkasa unmM HewTaTHOM CUTyauuu B
CTpokax cocTtosiHna meHio «Tennocucrtema X» / «PacyeTHble AaH-
Hble» NoABUTCA cMmBon X, Hanpumep:

BHUMAHMUE! Ctpoku coctoaHna B MeHwo «Tenmnocuctema X» /
«PacyeTHble gaHHble» NOSABNATCA TONbKO B pexume PABOTA (cm.
puc.[l.4 B yactu Il HacTosiwero PJ).

O6Ge CTpoKM MO3BONSAT BOUTU B OKHO MHAMKALMM pacLUMdPOBKM

ctatyca HC HaxaTuem KHOMku G (cm. puc.5):

& TC1:HC3
B Q1< QloTc
B CoctossiHue HC Ectb

Puc.5. UHaukauma crtatyca HC B meHio «Tennocuctema X» / «PacyeTHble
AaHHbIe».

Mpy NoSIBNEHMM HECKONbKMX CMMBONOB X, MPOCMOTP MHAMKALUU

pacwmndposkn ctatycoB HC npon3BoanTcs HaXxaTuem KHOMKK .
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AHanornyHbin cumBon X nosiBUTCA B CTpoke «CTtaT. Tp» MEHK
«TpybonpoBoabl» /| «PacyeTHble AaHHbIe» COOTBETCTBYHOLLEN Ten-
NoCUCTEMbI, Hanpumep:

—>Crar.tp=---X--
(HOMep npu3Haka) (6) (1)

Bongsa B nogmeHio «CTaT. Tp» HaXaTUeM KHOMKU G MOXHO Tak-
Xe onpeaenuTb npuaHak HC (cm. puc.6):

JCTATYC TP1 TC1

=Q > QBH HeT
=QoTtc < Q < QHH HeT
=Q < QoTtc na

sOTtkas NP HeT

mt<tHy;t>tBy HeT
=P < PHH; P > PBH HeT

Puc.6. UHpgukauma crtatyca HC B meHwo «TpybonpoBoabl» / «PacuyeTHble
AaHHbIEY.

[AnarHocTnpyemasa HeucrnpaBHOCTb: TeKyLWnin pacxon MeHbLue Yc-
TaHOBJIEHHOW OTCEYKM MO pacxoay.

OAQHOBpPEMEHHO C 3TUM B CTPOKe MeHk «CTaTyc» COOTBETCTBYHO-
Lero gatymka nosBUTCA HAANUCb O BO3HUKHOBEHUN HEUCTNIPABHOCTW.

AHanormyHbiM obpasomMm pacwmndpoBka driaroB crnoBa COCTOSHUSA
HC nosBnsaetca B noameHio «Tennocuctembl» / «Pac4yéTHble OaH-
Hble» / «[JaHHble 3a Yac». Tak xxe nmeetcs pacwmdpoBka dnaroB co-
cTtosHuA B onumn «Ctatyc TC» MeH0 « ApXUBbIY».

2.9.3. Tekywmn anroputm yyeta (nogmeHio «Tennocucrtembl» / «PacyéT-
Hble AaHHble» / «[laHHble 3a Yac»)

OnuncaHue cnoBa CoCTOsHMSA cTaTyca TennocuctemMol (CM. Tabn.14):

(11) ()

Mpumep: — X — cOOTBETCTBYET CeAbMOMY MOS0 CroBa COCTOSIHUA,
YTO COOTBETCTBYET HaNM4MIo CUrHana nepeksitoyeHns no peesepcy.

2.9.4. MNpwn BO3HUKHOBEHUN cbos Nnbo oTkasa B pabote TB HeobxoomMmo ans
NpoBEpPKN NPOU3BECTUN Nepesanyck npubopa nytem KpaTKOBPEMEHHOIO
OTKIYeHMs nuTanusa. Ecnn nocne nepesanycka npmbop He BO306HO-
BN paboTty, To Heob6xoaMMo 06paTUTLCS B CEPBUCHDLIN LLEHTP UK pe-
rMoHanbHOe NpeacTaBUTENbCTRO.

2.9.5. lNpu oTkasze ogHOro u3 gaTyMKoB cornacoBaHHow napbl [T gomkHa
npoun3BoaMTbLCA 3aMeHa 06omx npeobpasoBaTernien cornacoBaHHON na-
pbl.

56



Tabnwuua 14

MHbopMaunoHHble Koabl IMpnyrMHa BO3HUKHOBEHNS

3anpeT pa60Tb| TEenoCUCTEeMbIl - HE UCMNOJb3YETCA B apXu-
Bax

0

3anpeT cyeTa No TensiocMcTeme, ocTaHOB NGO Nporpamm-
HbI, MO0 NO peBepcy

HeBepHasi KoHUrypauusi no TennocucTeme

He ncnonbayetcs

CoctosHue curHana CUTHAITU3ALUA 1

CoctosaHue curHana CUTHAITU3ALIUA 2

CoctosaHue curHana CUTHAITU3ALUA 3

N (OO~ WIN| P

CocTosiHMe cuUrHana nepeksoyeHns no peeepcy 3adukcu-
poBaHo

OcTtaHoB c4yeTa no Tennocucreme npu cpabartbiBaHmm HC ¢
8 peakuunen — «OctaHoB TC» unu Beixog B pexum KANNB-
POBKA

Mepexon Ha goroBop Mo Tennocucteme npu cpabatbiBaHUN
HC c peakuuen — «Pac4yet TC gor»

10 OctaHoB c4eTa Tenna (anga cxemsbl «lonb3oBaTtenbckas»)

11 OcrtaHos cyeta 'BC (ans cxembl «[onb3oBaTtensckas»)

2.9.6.

Mpn oTcyTCTBUM CBEYEHUSA MHAMKaTopa Ha TB HeobGxoaumo npoBepuTb
Hanuune HanpsPKeHWsi NUTaHus NMbo 3aMeHUTb NpeaoXpaHuTesnb HO-
MuHanom 1,0 A Ha 3agHen cTeHke Mmoaynsa uameputens. Ecnu ykasaH-
Hble OenCTBUS He BOcCTaHoBuNM pabotocnocobHocTM npubopa, HeOD-
X0OUMO 00paTUTLCA B CEPBUCHBLIA LIEHTP UMK pernoHanbHoe npeacra-
BUTENbCTBO.
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3. TEXHUWYECKOE OBCINYXXUBAHUE

3.1. BBeaeHHbI B 3KcnnyaTauuio TENNOBbIYUCIINTENb PEKOMEHAYETCS NoAa-

Bepratb nepnoany4eckomMy oCMOTPY C LEJIbHO KOHTPOA:

- paboTtocnocobHocTu TB;

- HANUYNA HaNPSKEHUS NMUTaHWUS;

- cobntogeHus ycnosuin akcnnyataumm TB;
- OTCYTCTBUSA BHELLUHUX noBpexaeHnn TB.

3.2.

MepvoanMyYHOCTb OCMOTpa 3aBUCUT OT YCIOBUI 3KCMyaTaumun, HO
He [OoIMKHA ObITb pexe 04HOro pasa B ABe Heaenw.

HecobntogeHne ycnosun akcnnyataumm TB B cooTtBeTcTBUM C N.1.2.5
MOXeT MPUBECTM K OTKasy npubopa unvM npesBbIlEeHUo JONYCTUMOro
YPOBHS MOrPELLUHOCTN U3MEPEHUMA.

Mpu nosiBneHnn BHeLWHUX nospexaeHnn TB unn kabenen nutaHus
N cBA3N, HeobxoaMMo 0BpaTUTLCA B CEPBUCHBLIA LIEHTP WAW peruno-
HanbHOe MNpeacTaBuUTENbLCTBO AN onpefesieHUsi BO3MOXHOCTU Aarib-
Heuwen sKkcniyartauum TennoBbl4UCNTENS.

Hanunumne HanpsbkeHus nutaHmsa TB onpegensietca nNo CBEYEHUIo
ceeTtoanoda Ha kopnyce VBT (npu ero Hannumn), a Takke No Hannunio
WHAMKauMm cumBonoB Ha aucnnee TB. PabotocnocobHocTb npubopa
onpenenseTca no coaep>xaHnio nHaukaumm Ha gucnnee TB.

3.3. MNpu nepesoae TB B pexxum HAJTALOKA vnn KAJTMBEPOBKA:

HaYMHaETCs HaKoMneHue BPEMEHWU MPOCTOS, HapalUMBAETCH CYHETUYMK
BpemMeHu Tpex.

- NMpeKpallaeTcAa HakornneHmne ternma n Mmaccbl B TeNJIOCUCTEMaXx;

NpogormKaeTCs HakonfeHne TeKyLMX 3HaYeHNN MaccChl U Tenna B UHTe-
rpanbHbix cveTymkax pexuma HANALOKA, otobpaxaembix Ha KK,

Mepesog TB u3 pexuma HAJTAOKA vnn KAJIMBPOBKA B pexum
PABOTA npmBoauT K BO3BPALLEHMIO MHANKALMKN K 3HAYEHUAM Macchbl U
Tenna, HakonneHHbIM K MOMeHTYy nepesoga TB u3 pexuma PABOTA B
pexum HAJNTALKA nnn KAJIMBPOBKA. lNpu 3TOM BOCCTaHOBMNEHHbIE Ha
XKW 3HadeHna maccbl n Tenna MoOryt oTniMyaTbCs OT 3HAYeHWUn, 3a-
oUKCMPOBaHHbBIX HAa MOMEHT Bbixoda u3 pexunma PABOTA, nockonbky
nepuog obpaboTka MHpopMauum Ans 3annucu B apxmBbl COCTaBMsET
1 MUHyTY.

3.4. I'IOBepKa TenrnoBblHMNCNnUTENA Npon3BoanTcA B COOTBETCTBUN C MeTOan-

KO MOBEPKM, M3NOXEHHOW B pasaerne 5 HacTosLLEero pykoBoAcTBa Mo
aKcnnyaTauuu.

3.5. OTnpaBka npubopa ansa nposBeneHUsa NoBepkn Nmbo rapaHTUMHOro (no-

crnerapaHTUHOIO) peMOoHTa [OOSbKHa MPOM3BOAUTLCS C MacnopTOM
npubopa. B conpoBoauTenbHbIX OOKYMeEHTax HeobxoaumMo ykasbiBaTb
NMoYToBble PEKBU3UTLI, TENEdOH K hakc oTnpaBuUTenNs, a Takke crnocood
N agpec obpaTHON OOCTaBKW.
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4. YNNAKOBKA, XPAHEHUE U TPAHCIOPTUPO-
BAHUE

4.1. TennoBblMUCANTENb, YKOMMMEKTOBAHHbLIN B COOTBETCTBMM C Tabn.2,
yrnakoBbiBaeTCs B uHAMBMAyarnbHyt Tapy kateropumn KY-2 no MOCT
23170 (AwWmK n3 roppupoBaHHOro KapToHa). Tyga e nomewjaeTtca u
3KcnnyaTauMoHHasa JOKyMeHTaums.

4.2. TB pomkeH XpaHUTbCA B CYXOM MOMELLEHUM B COOTBETCTBMM C YCIO-
Buammu xpaHeHus 1 cornacHo NOCT 15150. B nomewieHnn ons xpaHe-
HUA He JOSMKHO OblTb TOKONPOBOASALLEN MbISIK, NAPOB KUCMOT, LenoYen,
a Takke rasoB, Bbl3blBaOLLMX KOPPO3NIO U paspyLUaoLLnX U30NALMIO.

TennoBbluMcnUTENb He TpebyeT cneumanbHOro TEXHUYECKOro 06-
CNY>XMBaHUS NPU XpaHEHUM.

4.3. TB «B3JIET TCPB» MoxeT TpaHCnopTupoBaTbCs aBTOMOOUMbHbLIM,
PEeYHbIM, XEeNe3HOAOPOXHbIM M aBMALMOHHLIM TPAHCMOPTOM MpU CO-
GrrogeHun cnepyroLmnx yCrioBu:

- TPAHCMOPTMPOBKA OCYLLECTBNAETCS B 3aBOACKOWN Tape;

- OTCYTCTBYET NpsAMoe BO3AencTBne Bnaru;

- Temnepartypa He BbIxoauT 3a npeaensl oT MuHyc 30 go + 50 °C;
- BMaXHOCTb He npesbiwaeT 98 % npu TemnepaTtype go + 35 °C;

- Bubpaumusa B gnanasoHe ot 10 go 500 Iy ¢ amnnutygon ao 0,35 Mm u
yckopeHuem o 49 m/c?;

- yoapbl CO 3Ha4eHneM NMKOBOro yckopeHusi 4o 98 m/c?;

- YNnoXeHHble B TpaHcnopte TB 3akpenneHbl Bo nsbexaHne nageHus u
coygapeHui.
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5. METOOUKA MOBEPKH

HacTosiian meToguka ycTaHaBnvMBaeT MeTodbl U CpeacTBa nep-
BUYHOW M NEPUOAMNYECKON NOBEPKUN TEMMOBLIYUCTIUTENEN.

TennoBblMMCIIUTENb NPOXOAUT MEPBUYHYK MOBEPKY MpU BbiNycke
13 NPOM3BOACTBA, NepMoaNYeckne — B NpoLecce aKcnnyaTauum.

MeTtoauka nosepkn Tennosbiducnutenen «B3JIET TCPB» ytBep-
xaeHa N CU1 oryr BHMnP.

MexnoBepoyHbIM NHTepBan — 4 roga.
5.1. Onepauum noBepkun

5.1.1. MNpw npoBegeHUN NOBEPKN OOMKHbI ObITb BbINOMHEHbI ONepaunn, yka-
3aHHble B Tabn.15.

Ta6bnuua 15
MMyHKT Onepauun, npoBoanMble Npu AaH-
HanmeHoBaHune onepauw?l OOKyMeHTa HOM BuUAE NOBEPKN
Nno NOoBEpPKe nepBnyHasa nepunoanyeckasa
1. BHeLHWI oCcMOTP 5.7.1 + +
2. Onpo6oBaHue 5.7.2 + +
.Moate HK TBETCTBUSA NPO-
3. NoaTeepxaeHne cooTBeTC po 573 + +

rpammHoro obecneyeHus

4. OnpegeneHve NOrpeLLIHoOCT Npu nsme-
peHun obbema (Macchl) u cpegHero o6b- 5.7.4 + +
€MHOro (MaccoBoro) pacxoga

5. OnpegeneHne NorpeLHoOCcT Npu name-
peHun TemnepaTypbl U pa3HOCTU Temnepa- 5.7.5 + +
Typ

6. OnpegeneHne NOrpeLLHoCTM Npu n3me-
peHnn gaBneHus

7. OnpegeneHune NOrpeLwHoCTM Npu n3me-
pPeHMM KoNnyecTBa TEMNSIOBOM 3HEPTNN U Te- 57.7 + +
MIOBOW MOLLHOCTH

5.7.6 + +

5.1.2. Mo cornacoBaHuto ¢ npeacrtasutenem LICM nosepka MOXeT NpoBO-
ANTbCS MO COKpaLLleHHOW nporpamMmme. Npyn 3TOM NOrpeLHoOCTb n3mepe-
HUS OTAEnNbHbIX NapaMeTPOB MOXET He onpeaenaTbCs.

5.1.3. [JonyckaeTtcsa noBepsitb TB (kaHanbl n3MepeHus OTAENbHbIX NapameT-
pOB) HE BO BCEX AMana3oHax 3Ha4YeHWn napameTpoB, a TOMbKO B JKC-
nnyaTayMoHHOM AuanasoHe (B T.4. B COOTBETCTBMM C «[lpaBunamm
yyeTa TEnnoBON 3HEPrv U TEnSIOHOCUTENS»), TONbKO AN M3Mepse-
MbIX MapaMeTpOB M TOMbKO MO MCMNOSfb3yeMbIM KaHanam BblBOAA WH-
dopmauuu.

60



5.2. CpeacTtBa noBepku

5.2.1.

Mpn npoBegeHWM NOBEPKM MPUMEHSIETCS creaylolee MoBEPOYHOE
obopyaoBaHue:

1) cpeacTBa M3MepeHUst U KOHTPONs:

marasvH conpotusnenun P 4831, TOCT 23737, npegens! Jonyckaemo-
ro OTKIoHeHus conpoTtueneHnsa 0,022 %;

BonbTMeTp B7-43 Tr2.710.026 TO, ananasoH 10 mkB-1000 B, oTHoCuK-
TenbHasa norpewHocTs £ 0,2 %;

komnnekc nosepoyHbin «B3JIET KIMMA» TY 4213-064-44327050-01
(B64.00-00.00 TVY);

yactoTomep Y3-64 [JIN 2.721.066 TY, ananasoH 0-150 Ml'y, oTHoCK-
TenbHasa norpewwHocTs + 0,01 %;

WCTOYHUK NMUTaHUsA noctosiHHoro toka b5-49, ananason 0,001-1 A, He-
ctabunbHocTb + 0,005 %;

pPe3NCTopbl NPELM3NOHHbIE (MMUTUPYIOLLME COOTBETCTBYHOLLME NPeod-
pasoBaTenu).

2) BcrniomorarterbHble YCTPOMCTBa:
- reHepaTop nmnynbcoB [5-88 B3.264.117 TY, yactota 1 'y - 1 Mly;
- ocuunnorpad C1-96 2.044.011 TY,

5.2.2.

5.2.3.

IBM- coBMeCTMMbIN NepcoHarnbHbI KOMMbIOTEP.

[onyckaeTtca npumeHeHne apyroro obopyaoBaHus, npubopoB U ycT-
POWNCTB, XapaKTEPUCTUKM KOTOPbIX HE YCTYNaKT XxapakrepucTnkam obo-
pygoBaHua 1 npubopos, npueeaeHHbIX B N.5.2.1. NMpn otcytcTBumn 0bo-
pyLoBaHUA 1 NpubopoB C XapaKTepuUCTUKaMK, He yCTynawwmMn yKa-
3aHHbIM, NO COrfacoBaHuIo C NpeAacTaBuTenem opraHa PocctaHpgapTa,
BbIMOSTHAIOLMM MOBEPKY, AOMyCcKaeTCca npuMmeHeHne obopyaoBaHus U
npubopoB C XapaKTepucTUkamun, AOCTAaTOYHbIMU ON1s1 NOfydYeHus [oc-
TOBEPHOro pesynbTarta NoBEPKMW.

Bce cpeacrtBa U3MeEpPEeHUA U KOHTPONA OOJKHbI ObITb noBepeHbl n
NMMeTb ﬂ,eIZCTBy}OLIJ,VIe cBuaeTenbCcTBa Ui OTMETKN O NMOBEPKe.

5.3. Tpeb6oBaHus K KBanndukaumm noseputenen

K npoBeaeHuo namepeHuin npu noeepke n obpaboTke pesynbTaToB
N3MepeHuin JonyckatTcs nvua, aTTecCToBaHHble B Ka4ecTBe NnoBepuTe-
nen, n3yumBLIMe IKCNyaTauMoHHY0 AokymeHTaumo Ha TB un cpeactea
NMOBEpPKW, MMEILLME ONbIT NoBepkM NpubopoB ydyeTa Tenna, a Takke
npoLuealme UHCTPYKTaX No TexXHUKe Ge3onacHOCTM B YyCTaHOBIIEHHOM
nopsigke.

5.4. Tpe6boBaHMA 6e3onacHOCTU

54.1.

Mpn npoBefeHMM NOBEPKM OOMKHbI cobniogatbca TpebosaHus 6e3o-
NMacHOCTU B COOTBETCTBUU C «[1paBunamm TeXHU4ECKOW akcnnyaTtauum
3NEKTPOYCTaHOBOK noTpebutenen» n «MexoTpacnesbiMy NpaBuiamm
no oxpaHe Ttpyaa (lMpasunamn 6Ge3onacHOCTU) MpM  3KCnnyaTauuu
3NEKTPOYCTaHOBOKY.
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5.4.2. MNMpn pabote c mnameputenbHbiMM npubopamMmn M BCNOMOraTesibHbIM
obopynoBaHMeM AOMKHbI cobntogaTtbest TpeboBaHUs Ge3onacHoCTu,
OrOBOPEHHbLIE B COOTBETCTBYIOLLUMX TEXHUYECKMX OMMUCAHUSIX U PYKOBO-
ACTBax no aKcniyataumu.

5.5. YcnoBusa npoBeaeHns NOBEPKU

Mpun NpoBeaeHNM NOBEPKM OOSMKHLI cobntoaaTbCs crieayowme yc-
noBus:

- Temnepartypa okpyxatowero sosgyxa ot 15 go 30°C;
- OTHOCUTENbHaga BnaxHocTb Bo3ayxa ot 30 go 80 %;
- aTMocepHoe gasneHue ot 86,0 go 106,7 klla;

- BHELWHNE 3MEeKTPUYECKME U MarHUTHbIE MONSA HaNPsHPKEHHOCTbIO He 60-
nee 40 A/wm;

- NUTaHMe HanpsXXeHMeM NOCTOAHHOro ToKa oT 22 [0 26 B;

[lonyckaeTcs BbINONMHEHNE NOBEPKM B paboumx yCrnoBusX aKchnya-
Tauum TENOoBbIMUCIINTENS NpU cobnogeHnn TpeboBaHUA K YCIOBUSIM
aKcnnyaTauumn NnoBepoYHoro o6opyaoBaHus.

5.6. MogroroBKa K npoeeaeHuUIo NOBEpPKnN

5.6.1. lNepen npoBegeHMEM NOBEPKN OOSMKHbI OblTb BbIMNOMHEHbI Crieayowme
NoAroToBUTENbHbIE PABOThI:

- MPOBEpPKa HanMuMsi NOBEPOYHOro obopyaoBaHUS B COOTBETCTBUM C
N.5.2 HacCToALLEro PyKOBOACTBA;

- NpoBEpPKa Haln4na ﬂeIZCTBy}OLIJ,VIX cBMaeTeNnbCTB UM OTMETOK O NoBeEp-
Ke cpeactB U3aMepeHnAa n KOHTpPOIis,

- NpoBepkKa cobntogeHns ycrnosui n.5.5.

5.6.2. MNepen npoBegeHMEM NOBEPKN AOMKHA ObITb NpoBeAeHa NOAroToBKa K
paboTe kaxgoro npubopa, BXoAsWEero B COCTaB NOBEPOYHOro obopy-
AO0BaHus, B COOTBETCTBUM C €0 MHCTPYKLMEN MO IKCNyaTaumm.

5.6.3. lNepen npoBegeHMeM noBepkM OoMmkHa ObiTb cobpaHa noBepo4YHas
cxema (puc.A.1). Marasun conpotueneHun (R) nmutupyet MNT, reHepa-
TOop umnynscos — NP, ncroyHmk Toka — lMA.

MpumeyaHue. NoBepka MOXET BbIMOMHATLCA B peXxume HacTponkn TB.
B atom cny4vae kaHanbl namepeHus u yHkumn TB, He cBsi3aHHble C
noBepsieMbIM KaHasioM (noBepsieMon OyHKUMEN), MOTYT OTKINOYaTbLCA.

5.7. NNpoBeaeHne NoBepKu
5.7.1. BHewWHUM ocMoTp

Mpn NpoBedEeHUN BHELLUHEro OCMOTPa AOMKHO ObiTb YCTAHOBMEHO
COOTBETCTBUE BHeLWHero Buaa TB cneaytowmm TpeboBaHUSM:

- Ha TB pgormkeH bbITb HaHeCeH 3aBOA4CKON HOMEP;

- Ha TB He AomKHO BbITb MEXaHUYECKUX MOBPEXOeHUA N aedekToB Mno-
KpbITUA, NPENsITCTBYIOLMX YTEHUK HAONUCEN M CHATUIO OTCYETOB MO
nHOMKaTopy.

TB, 3abpakoBaHHble NPV BHELLHEM OCMOTPE, K MOBEPKE He Aonyc-
KaloTcs.
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5.7.2.

5.7.3.

Mo pesynbTatam ocmMoTpa AenaeTcsa OTMeTKa O COOTBETCTBUWN B
npoTokone (MNpunoxeHue A).

Onpo6oBaHune

Mepen npoeefeHnem onpoboBaHus cobupaeTcsa NoBepoYHasi cxe-
ma (puc.A.1).

OnpoboBaHune gonyckaeTcs NPOBOAUTb B OTCYTCTBUM MNpeacTaBu-
Tenda opraHa PocctaHgapTa.

Heobxoanmo npoBepuUTb Hannyne nHankKaumm naMmepdaemMbiX N KOH-
TpOJIMPyEMBIX NapamMeTpoB, Harnn4ne KOMMyHMKaLlMOHHOIZ CBA3N C nep-
COHaJllbHbIM KOMMNbKOTEPOM, HariM4ne CUrHasioB Ha Bbixogax.

Mpu nogade Ha mnamepuTenbHble KaHanbl TB Bo3gencTBuin, CooT-
BETCTBYHOLUMX U3MEPAEMbLIM NapameTpam, LOSMKHbI M3MEHSTLCS COOT-
BETCTBYOLLME NokasaHna TB.

Mpumeyanue. Mpn onpoboBaHmm TB npoBepka Npou3BOaUTCHA MO
UMELLNMCA MHPOPMALIMOHHBIM BbIXOAAM.

MoaTBepXaeHne COOTBETCTBMS NpoOrpaMMHOro obecneyeHust

Onepauusa «loaTBepXxaeHne COOTBETCTBUSA MporpaMMHOro otec-
nevyeHns» BKMOYaeT:

onpeaeneHne WAEHTUMPUKALNOHHOIO HaMMEHOBAHUS MPOrpamMMHOro
obecneyvyeHus;

onpegeneHve Homepa Bepcuu (MOEHTUMUKALMOHHOIO HOomepa) npo-
rpaMmmHoro obecneyeHus;

onpegenenne umdposoro naeHtTudurkatopa (KOHTPOSIbHOM CyMMBbI UC-
NOSTHAEMOro Koga) NporpaMmHoro obecneyeHus.

Mpounssogutcsa BkntoveHne TB. lNMocne nogayn nUTaHWs BCTPOEH-
Hoe nporpammHoe obecnedeHune (MO) TB BbINONHAET pag camoamar-
HOCTMYECKNX NPOBEPOK, B TOM YMCIie NPOBEPKY LLeNOCTHOCTN KOHMUry-
PaLMOHHBIX OAHHbIX U1 HEM3MEHHOCTN UCMOSIHAEMOro Koda, nyTemM pac-
yeTa 1 nyénukaumm KOHTPOSNbHOW CYyMMbI.

Mpn atom Ha uHamkatope TB (UnM Ha NOOKMHOYEHHOM K UHTEp-
dencHomy BbiIxogy TB komnbroTepe) OyayT oTpaxaTbCsa cregylowme
AaHHbIE:

- aeHTUdmrkaumoHHoe HammeHosaHue MO;

- HOMep Bepcun (MaeHTUdrKaunoHHbIn Homep) MNO;
- undppoBon naeHTngukaTop (KoHTponsHasa cymma) Mo.

PesynbTat nogTBepXaeHnsa coOOTBETCTBUSA NMpOrpaMmHoro obecrne-
YEeHUs CYMTaEeTCH MONOXKUTENBbHbLIM, €CIU NOMyYeHHbIe MAEHTUdUKaLm-
OHHble AaHHble MO CU (ngeHTUdunKauMoHHOE HanmMeHoBaHWe, HoMep
Bepcun (MOEHTUUKALMOHHBIA HOMEpP) U UMpPoBON MAEHTUMUKATOP)
COOTBETCTBYIOT MAEHTUPUKALMOHHBIM [aHHbIM, YKa3aHHbIM B onuca-
HUW TUNa cpencTBa N3MEPEHNN.

Mo pesynbTatam MOATBEPXAEHWUS COOTBETCTBUS MPOrpaMMHOro
obecnevyeHnss fernaeTca OTMETKa O COOTBETCTBUWM B npoTokone (Mpwu-
noxexwve A).
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5.7.4. OnpegeneHue norpewHoctT TB npu namepeHun obbvema (Macchbl) u
cpegHero o6bemHoro (MaccoBoro) pacxoga

MmnynbcHbIN BXOA nosepsiemMoro TB, reHepaTop NPAMOYrofibHbIX
UMMNYNbCOB U 4acTOTOMEP COEAMHSATCHA TakMM obpas3oM, YToObl UM-
nynbCbl C reHepaTopa nocTynanu Ha MMNYNbCHbIA BXOA TB 1 cYeTHbIN
BXo4 4Yactotomepa. McxogHo yactotomep obHynsietcs. Mo paspe-
warowemMy curHany (CUMHXpouMMyrnbCy) UMMYbCbl C reHepaTopa Havu-
HaloT noctynaTb Ha Bxo4 TB n yactotomep. [Ans npoBeaeHUsa noBepKu
Heobxoanmo nopaTtb Ha Bxog He MeHee 500 umnynbcoB. JencTeu-
TenbHOe 3HayeHne obbema Xuakoctn Vo (Mg), BbluMcnsaeTcs no cop-
Mmyne:

Vo =N K, (5.1)
rae N — Konn4yecTBo UMMYIbCOB, NOACYUTAHHOE YaCcTOTOMEPOM, LUT.;

Knpi — KOHCTaHTa npeobpasoBaHus uMMMyrnbcHoro exoda TB (Bec
nmnyneca), M>/umn.

[ns onpegeneHns 3Ha4YeHUs Macchbl XXMAKOCTU UCMNONb3YeTcsa 3Ha-
yeHne TemnepaTtypbl (90+10)°C n 3HaveHne pasnexHmsa (1,6 + 0,16)
Mla, 3agaHHble C MOMOLLbO MMUTATOPOB UM NPOrpamMmMHO. Ha ocHo-
BaHUN 3TUX 3HAYEHWUI OnpenensieTca MIOTHOCTb NMOBEPOYHOM >KUOKO-
cTn. [JencTBMTENbHOE 3HA4YeHWe MaccChl XMAKOCTUM onpegensercs no

dopmyrne:

my =Vo-p, (5.2)

roe Mmo— OeUCTBUTENbHOE 3HAYEeHUe Macehl KUOKOCTH, Kr;

p — MNMAOTHOCTb >XWOKOCTW, onpegerneHHasa no Tabnuuam CC[LO
rccch 98-2000, kr/im®.

[enctButenbHoe 3HayeHue cpegHero o6bemMHoro Qyo (MaccoBoro
Qmo) pacxopga TennoHocutensa onpegensietTca no gopmynam (5.3) u
(5.4) cooTBETCTBEHHO.

<
[e)

Qo =—, (5.3)

m
G =—2, 5.4
0 =T, (5.4)

roe T, — Bpems nsMepeHus, u.

Mpn cuynTbiBaHMM NOKa3aHUW C nHAuMkKatopa n RS-Bbixoga BbINOM-
HAIOTCA cregyowune npouenypbl. Ha TB yctaHaBnvBaeTcs pexunm nH-
AvKaumm nosepsieMoro napameTpa. Ha nogkntoyeHHom k RS-Bbixoay
nepcoHanbHOM KOMMbIOTEPE YyCTaHaBMBAETCS PEXUM BbiBOAA HaA 3K-
paH nosepsiemMoro napametpa. lNepen kaxgbiM namMepeHuem B nose-
POYHON TOYKE MPOU3BOAUTCS perucTpaumsi HayanbHOro 3HadYeHns 06b-
ema V, (maccel m,). lNocne nponycka xugkoctn 4yepes NP B aaHHou
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5.7.5.

NMOBEPOYHON TOYKE perucTpupyeTcs KOHeyHoe 3HadeHne obbema Vi
(maccbl my). Mo pa3HOCTM MoOKasaHMW paccyYNTbIBAETCS M3MepeHHoe
3Ha4veHune obvema V, (Maccbl m,) TENNOHOCUTENS:

Vw(mm) :VK(mK)_VH(mH) : (55)

lMoBepka NO MMNYNbCHOMY BbIXO4Y BbIMOMHSETCS C NOMOLLbIO Yac-
TOTOMepa, NOAKMHYEHHOro K cooTBeTcTByowWweMy Bbixogy TB. lNepen
HavyanoM WM3MEepeHus 4YacTOTOMeEp YCTaHaBNMBAETCHA B PEXUM cyeTa
UMNynbCoB U 0BHynseTcs. o cTapTOBOMY CUHXPOUMMNYbLCY UMMYMbChI
c Bbixoga TB HaumHaioT noctynatb Ha Bxog 4actotomepa. O6bem
(macca) »xugkoctn V,, (m,), npowealwen yepes npeobpasosatenb pac-
xopfa, onpegenseTcsa no popmyrne:

V,(m,)=N-K, (5.6)

rae N — KonnyecTBO MMMyMbLCOB, MOACYMTAHHOE YaCTOTOMEPOM, LUT.;
Knpi — BEC MMMYyrbca UMMNyIbCHOro Bbixoada TB, M>/umn (kr/mmn).

M3mepeHHbin cpegHun obbemHbin Qy, (MaccoBbii Qn,) pacxon
TennoHocuTens, npoweawero Yyepes TB, onpegenseTtca no gopmyne:

V.(m,)
T

"

Q,(@Q,)= (5.7)

OnpepeneHve oTHOCUTENbHOW norpewHocTn TB npu namepeHun
obbema (Macchbl) TENNTIOHOCUTENS B I-TOW NMOBEPOYHOWN TOYKE BbIMOSIHSA-
eTcsa no opmyne:

— V(m)mi " V(m)Oi
v(m); — V(m)oi

-100% (5.8)

OnpegeneHve oTHOCUTENbHOM nNorpewHocT TB npu mnamepeHun
cpegHero o6bLEMHOro (MaccoBOro) pacxona TEMNNOHOCUTENS BbINOSTHSA-
eTcsa no opmyne:

T e L

PesynbTaThl NOBEPKM CYMTAOTCS NOJNOXUTENbHBIMU, €CI OTHOCU-
TenbHas norpewHocTs TB npn nsmepeHun obbema (Macchl), cpegHero
006beMHOro (MaccoBoro) pacxoga TennoHOCUTENSA BO BCEX MOBEPOYHbIX
TOYKax He npeBbllaeT 3HavyeHun + 0,2 %.

Mo pesynbTaTam NOBEpPKM OeriaeTcsi OTMeTKa O COOTBETCTBUM B
npoTokone (MpunoxeHue A).

OnpegeneHve norpelHoctT1 TB npu nsamepeHnn TemnepaTtypbl TENo-
HocuTens

[na noBepkn KaHana uaMepeHus TemnepaTtypbl K Bxogy TB noga-
KrtovaeTcs marasuH conpoTtmeneHmin R.
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5.7.6.

MoBepka BbINOMAHAETCA NPU COMPOTUBMEHUAX MarasmHoB, COOTBET-
creyrowmnx temnepartype (30 + 1)°C, (70 + 2)°C, (130 + 5)°C. B coot-
BETCTBUM C YCTAHOBMEHHbIM HAa Mara3uMHe CONpOTUBIIEHNEM onpeaens-
eTca QencTBuTesnibHoe 3HadyeHue Temnepatypbl to. C TB (B TOM yucne
no RS-BbIXOAY) CYUMTLIBAETCS U3MEPEHHOE 3HA4YeHne Temnepartypbl t,.
B kaxxgon noBepOYHOW TOYKE CHMMAETCs Mo TpWU 3HadeHus t, u onpe-
aensietca cpegHee apudgpmeTudeckoe no gopmyne (5.10).

— t + tm2i + tVI3i
tmcpi - 3 ’

rae twi, twei, twsi — UBMEpPEHHbIE 3HAYEHUss TemnepaTypbl B i-TOW MoBe-
poYHOM TouKe, °C;

nii

(5.10)

tucpi — CPEOHEE 3HaYeHne U3MepeHHoN TemnepaTypbl B i-TOW MoBe-
poYHOM TouKe, °C.

OnpegeneHne OTHOCUTENbHOM NorpewwHocT TB npu mnamepeHun
TemnepaTypbl BbINOMHAETCA No hopMyre:

teoi = Lo
Sp = %"'-100%, (5.11)

(o]

roe orgt — OTHOCUTENbHAA NOrpeLHOCTb TB B i-TOM NOBEPOYHON TOUKe
npu namepeHun TemnepaTtypbl, %;

toi — AencTBUTENbHOE 3HA4YeHNe TeMmnepaTypbl B i-TOM MOBEPOYHOM
TOYKe, ONpeaeneHHon No NokasaHMssM MarasmHa conpoTmenenun, °C.

PesynbTaTbl NOBEPKM CHUTAKOTCSA NOSNIOXKUTENbHBIMU, €CIU OTHOCU-
TenbHble norpewHocTn TB npu namepeHun Temnepartypbl BO BCEX MO-
BEpPOYHbIX TOYKaxX He npeBbIwaT 3HavyeHnn + 0,2 %.

Mo pesynbTaTaM NOBEpKM AeflaeTcsi oTMeTKka O COOTBETCTBUM B
npoTokone (MpunoxeHue A).

Onpegenexne norpelHocT TB npy namepeHnn aaBneHust

[ns noBepku kaHana nsmepeHus aasnenusi TB K ero Bxogy BMeCTO
MO nogknioyaeTcss UCTOYHMK Toka. MoBepka BbINOMHAETCHA Npu ToKax,
cooTBeTcTBYtOWMX AasneHmsam 0,25-Pyaus, 0,5-Phans, 0,9-Puave, TA€ Puane
— Haubornbluee 3HaYeHne n3Mepsaemoro aaeneHus. TOK ycTaHaBnuMBa-
eTca ¢ gonyckom = 10 %. B cooTBeTCTBUM C YCTAHOBMEHHBIM TOKOM
onpeaensieTcs AencTBUTENbHOE 3Ha4YeHne gasneHnsa Po;.

TB yctaHaBnuBaeTcsa B pexum nHavkaunn gasnexnus. C TB (B Tom
yucre no RS-BbIXxoAy) CHUTbIBAETCA U3MEPEHHOE 3HadYeHne OaBneHns
P.. B kaxxgon noBepo4HON TOYKE CHUMaeTCcs Nno Tpu 3HaveHnsa P, u on-
pegenseTca cpegHee apuMeTnyeckoe B COOTBETCTBUN C POPMYIION:

PI/I i+P|/1 i +Pv1 i
Pmcpi: 1 32 3

, (5.12)

roe Puti, Puzi, Pusi — U3MepeHHble 3Ha4YeHnsa gaBrneHns B i-TOW NoBepou-
Hou To4ke, Mla;
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5.7.7.

Pu cpi — CpeaHee 3HavYeHne M3MepeHHOro AaBrieHUs B i-TOW Mnose-
poyHoun Touke, Mla.

OnpepgeneHve NOrpeLwHocT! Npu N3MepeHnn OaBneHns BbINOSTHSA-
eTcsa no opmyne:

P -P.
Srgp = —2—2.100% (5.13)
PO
PesynbtaTtbl NPOBEPKN CUYMTAKOTCA MONOXUTENBbHLIMWU, €Cnn MNo-
rpewHocTb TB npun namepeHnn aaeneHns BO BCEX NMOBEPOYHbIX TOYKaX
He npesbiwaet + 0,5 %.

B npotokone ([NpunoxeHue A) genaetca oTMeTKa O COOTBETCTBUM.

OnpepgeneHne norpewHocT TB npn n3amepeHun Konndectea TeNOBON
3HEepruu 1 TensIoBon MOLLHOCTU

MoBepka TB npu namepeHun Konuyectsa TENIOBOW SHEPrun n te-
NSIOBON MOLLHOCTU BbIMOMHSAETCSA B COOTBETCTBUM C Tabn.16.

Ta6bnuua 16
lMoBepo4Has MwuHuManbHoe Heobxogumoe Temnepatypa
TOYKa KONMYEeCTBO MMNYNbCOB, (06beM, M3) TennoHocutens, °C
1 4000 (40) 30+1
2 4000 (40) 70+ 2
3 4000 (40) 130+ 5

MmnynbcHbin Bxoa TB, reHepaTop MNPsiMOYrosibHbIX MMMYNbCOB W
YacTOTOMeEp NOAKMYAKTCA TakuM 06pa3oM, YTOObI UMMYSbLChI C reHe-
paTopa NO paspellallemMy CuUrHany HaduHanuM nocTynatb Ha UM-
nynbCHbIM Bxo4 TB m cyeTHbI BxoA 4Yactotomepa. Ha Bxogbl TB,
npegHasHayeHHble ans nogknodveHus T, nogknovarTcs MarasuHbl
conpotusneHun. MO nmutupyeTcss C NMOMOLLLIO WUCTOYHMKA TOKa Wn
3HayYeHue faBneHnsa BBOAMTCHA nporpammMHo. [laBneHue ycTaHaBnvBa-
eTcs MKCupoBaHHbIM 13 ananasoHa 0,1-1,6 MlMa.

C yyeToM TemnepaTypbl U OaBneHUsi onpedensieTcs SHTanbnms
TEeNoHOCUTENS.

Mepen kaxabiM M3MEpeHMEM B NMOBEPOYHOW TOYKE NPOU3BOAUTCSA
cbpoc nokasaHUM YyacTtoToMepa M permcrTpauus HavyanbHOro 3HavYeHus
W, [kBT-u (l'kan)] no nokasaHuam mHamkatopa TB B pexume nHauka-
UMM KONMYecTBa TEMNSIOBOW 3HEPIMM U MO MOKa3aHUAM NepCoHanbHOro
KoMmnbloTEpa, nogknioyaemoro kK TB no RS-Bbixoay.

[Mocne okoH4YaHMA npouecca nogayn UMMyNbCOB PerucTpupyeTcs
koHe4Hoe 3HaveHue Wk [kBT-y (l'kan)] Ha nHgukatope TB (n/vnu MK) un
4yucno mmnynbcoB N, namepeHHoe cHeTYMKOM MMMYNbCoB. [lokasaHus
nHaukatopa TB dukecnpytotca no uctedeHnn 6 MuH rnocrie OKOH4YaHus
Habopa konnyecTBa MMMyNbCOB B JaHHOW NOBEPOYHON TOYKE.

M3mepeHHOe 3HayeHne KonuyecTBa TEMOBOWM 3HEPTUM PacCUUTbI-
BaeTcs No pa3HOCTU nokasaHun TB:

Wmi = WKi - WHi ’ (514)
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roe Wy — naMepeHHoe KONMMYecTBO TEMSIOBOWM 3HEPruu B i-TOW noBe-
pOYHON TouKe, KBT-u ([kan);

W, — HayanbHoe 3HayeHue nokasaHun TB B i-ToOM noBepo4HOM
Touke, KBT'u (Mkan);

W,i — KOHEYHO€e 3Ha4yeHune nokasaHun TB B i-TOM NOBEPOYHON TOM-
ke, KBT-u ([kan).

M3mepeHHOe 3HaveHne TennoBOW MOLLHOCTM orpeaenserca no
doopmyrne:

E =—2; (5.15)

roe E, — namepeHHoe 3HadeHue TennoBon MOLLHOCTU B i-TOM NOBEPOY-
Hon Touke KBT ([kan/v);

Ty — Bpems cdeTa umnynscoB W, B i-TON NOBEPOYHOMN TOYKE, M.

[denctBuTenbHoe 3HayeHue KonuyecTBa TErMroBOW 3JHeprun Ans
TeX Xe 3Ha4YeHUn napameTpoB TENIOHOCUTENS onpegenseTcs no gop-
myne:

Wy =hi-pi-N; - K (5.16)
rae Woi — AenCTBUTENbHOE 3HAYEeHNe KoNnyecTsa TensnoBon 3Heprum B
i-TOW NOBEpPOYHOM TOYKe, KBT-y ([kan);

hi — aHTanbnus TennoHocuTens, onpeaensieMasl Mo 3Ha4YeHUAM
UMUTUPYEMBIX TemnepaTypbl U AaBMAEHUS B i-TOM NOBEPOYHOM TOYKE,
KBT-u/kr (Mkan/kr);

Kp— KOHCTaHTa I'Ip606p83OBaHVIFI no nMmnynbCHOMY BXoAy, M3/I/IMI'I;

Ni — KONMYEeCTBO MMMNYNbCOB, HACYNTAHHOE YacTOTOMEPOM B i-TON
MOBEPOYHOWN TOYKE, LUT.;

pi — NAOTHOCTb TEMSIOHOCUTENSA NPWU NapamMeTpax TeNSIOHOCUTENS B
i-TON NOBEPOYHON TOYKE, Kr/m®.

[encTBuTenbHOE 3HayeHue TEennoBOM MOLLHOCTM onpegensieTcs
no dgoopmyrne:

E,=—>; (5.17)

roe Egi — nencrtButenbHoe 3HavYeHue TEennoBOW MOLLHOCTU B i-TOW Mo-
BepoOYHOM Touke, KBT (Mkan/v).

OTHocuTENbHas NorpewwHocTb TB npu nsamepeHun konmyectea Te-
Nr0OBOW 3HEpPrMn paccynTbiBaeTcs no opmyrne:

W = Woi 10004 ; (5.18)

8TBWi =
oi

rae Wy — OENCTBUTESNIbHOE 3HA4YeHne TensioBOW 3HEPrun B i-TOW nose-
pOYHOW TouYKe, KBT-y (Mkan);

W, — cpegHee 3Ha4YeHMe W3MEPEHHOro KOnuM4ecTBa TENoBOM
3Hepruu B i-TOM NOBEPOYHOM TouKe, KBT-Y ([kan);

68



dtBwi — OTHOCUTENbHAaA norpewHocTb TB npu namepeHun TennoBon
3Hepruu B i-TOM NOBEPOYHOM Touke, %.

OTHocuTenbHble norpewHocTm TB npu M3MepeHuu TenrnoBon
MOLLIHOCTU paccyuTbiBalOTCs No hopmyne:

Emi - EOi

Oi

-100%; (5.19)

8TEsEi =

roe Eoi — oencrButenbHoe 3HavyeHue TensoBon MOLLUHOCTU B i-TOW MoO-
BepoYHon Touke, KBT ([kan/v);

E.i — cpegHee 3Ha4YeHne U3MepeHHOM TennoBOM MOLLHOCTU B i-TOWN
noBepoYHon Touke, KBT (kan/v);

OtBEi — OTHOCUTENBbHAA MNOrPEeLWHOCTb TB npy nsamepeHnn TennoBon
MOLLIHOCTU B i-TOM NOBEPOYHOM Touke, %.

Pe3yJ'IbTaTbI NOoBEepPKN CHNTAKTCA NOJTIOXKUTESIbHbIMU, €CJTn OTHOCU-
TellbHAA NOrpeLwHoCTb Npn N3AMepPeEHNN KonnyecTtea TENOBOMU QHEPInn
N TenrnoBOW MOLLHOCTU BO BCeEX NMOBEPOYHbIX TOYKaxX He rMpeBblllaeT
+0,5%.

Mo pesynbTaTam noBepku genaetca otmeTka B npotokone (Mpu-
noxexue A).

MpumeyaHus:

1. [onyckaeTcs onpeaensTb NOrpeLlHoCTb TOMbKO NPy U3MepPEHUN KOmnu-

2.

yecTBa TENnoBoOMn SHEeprun.

Mpn npoBeaeHnn MNOBEPKM B COOTBETCTBUM C TpeboBaHuamMu n.5.7.6
onpegeneHue norpewHoctn TB npu namepeHnn pacxoga, Temnepary-
pbl U aBrneHna JonyckaeTcs He BbINOSHATb.

5.8. OdbopmneHune pesynbtaToB NOBEPKU

5.8.1.

5.8.2.

Mpy nonoXxmnTenbHbIX pesynbTaTax NoBepkn B npotokone (MpunoxexHune
A) nenaetcs oTMeTKa O FOAHOCTU K aKcnnyaTaummn, oopMnaeTcsa CBU-
AeTenbCcTBO O MOBEpKe UNW genaeTtcs oTMeTka B nacrnopte TB, ygo-
CTOBEPEHHblEe NOBEPUTENBbHBIM KITEMMOM M NOANMUCLIO noBeputend, TB
AonyckaeTcs K MNPUMEHEHUIO C HOPMUPOBAHHBIMU 3HAYEHUAMMU MO-
rPELUHOCTM.

Mpun oTpuuaTenbHbiX pedynbTaTax noBepkn TB npomnsBoguTcs norawle-
HME MOBEPUTENBHOIO Knernma B cBUAeTenbCTBE unm nacnopte TB un
BbldaeTcsa U3BELeHNe O HENPUrOAHOCTU C yKa3aHWeM NpuyMH. B aTom
cnyyvae TB nocne pemoHTa nogeepraeTca NOBTOPHOW NOBEPKE.
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NMPUNOXEHUE A. NPUNTOXEHUA K METOOUKE NMOBEPKU

(obsa3aTenbHoe)

Cxema nogkno4yeHUa TensioBblYMCNnUTENA npun noBepke

TEMNIOBLIMNCITATESb
(RS-485)
nat ... NAan MNT1 ...MNTn NP1 ...MPn RS-232
A y A A A
NcTouHuk R » K
TOKa —%
(% » Cul

R - Ma2asUuH cornpomusneHuu;

m - 2eHepamop UMrybcos;

rgit...ran - exodbi 0551 NOOKIOYEHUs rpeobpasosameriel 0asrieHus;
[1P1...1Pn - 8x00bI 05151 NOOKO4YEeHUs rnpeobpaszosameriel pacxoda;

[1T1...INMTn - 8x00bI 05151 NOOKMOYEHUS rnpeobpasosamerieti meMmrepamypbl;
K - rIepcoHarsibHbIlU KOMIbomep,
Cun - cHemMYuK UMyribcos.

Puc.A.1. Cxema nogknioyenus TB npu noBepke.
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MpoTtokon noBepku TennoBbluncnutena «B3JIET TCPB»

(pekomeHayemasi oopma)

3aBogckon Homep McnonHeHne
'og BbInycka
Bua nosepku
MMyHKT
HaumeHoBaHne onepaumn OOKyMeHTa Otmerka o MpumevaHne
Mo NoBepKe COOTBETCTBUN
1. BHewHmn ocmoTp 5.7.1
2. OnpoboBaHue 5.7.2
3. MNMoaTBepxaeHne cooTBETCTBUSA NPO-
rpaMmmMmHoro obecneyenus 5.7.3
4. OnpegeneHne NorpeLHoCT npu
n3amepeHmm odbbema (Macchl) U cpegHe-
ro o6bLeMHOro (MaccoBoro) pacxoga 5.7.4
5. OnpegeneHune NorpeLwHoOCTM Npu
n3mMepeHum TemnepaTypbl U pa3HOCTU
TeMmneparyp 5.7.5
6. OnpegeneHne NOrpeLHoOCTH Npu
N3MepeHun gaBneHnd 5.7.6
7. OnpegeneHne NOrpeLHoCTM Npu
N3MepeHMM KoNn4ecTaa TeNoBOn
3HEPrnn 1 TENNOBON MOLLIHOCTH 57.7
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