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HacTtoawmnn OOKyMEHT pacnpoCTpaHseTCAa Ha TEMNSIOBbIYMCIIUTEND
«B3NET TCPB» ucnonHennn TCPB-024, -024M, -024M+ moaunduka-
umm TCPB-02 n npegHasHayeH Ond O3HAKOMIIEHUSI MONib3oBaTens C
YCTPONCTBOM TEMMOBLIYUCIINTENSS W MOPSAKOM €ro aKcnnyataumu.
YacTb | cogepXnt TeXHU4eckoe onmcaHue, Nopsaok MCNoNb3oBaHNA No
Ha3HA4YeHUIO U MeToAMKY MOBEPKU TennoBbluMCnMTENs, a 4vactb Il —
NPUNOXeHns (MnncTpaumm n Tabnuubl) K pyKoBoACTBY MO 3KcnnyaTa-
umn.

B cBsA3n ¢ noctosiHHOM paboTon Hag yCOBEpLUEHCTBOBAHUEM MpU-
Oopa B TennoBblYMCNINUTENE BO3MOXHbI OT/IMYNA OT HACTOSLLEro PyKO-
BOACTBA, HE BAMSOWME HA METPONOrMYeckne XapakTepuUcTukn N PyHK-
LMoHarnbHble BO3MOXHOCTU npubopa.

MEPEYEHb MPUHATbLIX COKPALLEHNI

DN
C
KKN
KN
HC
HCX
nno
MNK
rne
nT
P3
B
TC
Y3P
XB
AMP

- AnameTp yCroBHOro Npoxoaa;
- ropsiyee BOAOCHaGXEHME;

- XNOKOKPUCTANIMYECKNA MHOMKaTOop;

N3MepuUTENbHbIA KaHan MMMNynbCoB;

HellTaTHas cMTyaums;

HOMWHarnbHasa cTaTnyeckas xapakTepucTuka npeobpasoBaHus;
npeobpasoBartenb AaBNeHUs;

nepCcoHanbHbIA KOMMNbIOTEP;

npeobpasoBaTernb pacxoaa;

npeobpasoBaTenb TeMnepaTypsbl;

PYKOBOACTBO MO 3KCnnyaTauum;

- TENMOBbIYUCTIUTESb;

- TennocucTema;

- YNbTPa3BYKOBOW pacxogomep;

- XonogHoe BogocHabxeHue;

- ANEeKTPOMarH1UTHbIV pacxogomep.

NMPUMEYAHWE. Bug HanmeHoBaHUA UM o003HAYeHUs, BbIMNOJSI-
HEHHOro B TeKkcTe WM Tabnuuax XWpHbIM WpudToMm Arial, Hanpumep,
Tennocucrtema, COOTBETCTBYET €ro oTobpaxeHunto Ha gucnnee npnbo-

pa.
Tennosbiqucriumens «B3JIET TCPB» 3apesucmpuposaH 6 [ocydap-
cmeeHHOM peecmpe cpedcme usmepeHul P® nod Ne 27010-09 (ceu-
demenibcmeo 06 ymeepxdeHuu mura cpedcme  u3MepeHul
RU.C.32.006A Ne 35190).

» Tennosbiqyucnumens «B3JIET TCPB» coomeemcmeyem mpebogaHu-

AM HOPpMamue8HbIX OOKyMeHmOB rno 3neKmpomaaHumHOL7 coemecmu-
mocmu u 6e3onacHocmu.

Tennosbiqucniumerns «B3JIET TCPB» pa3peweH K npuUMeHeHUr Ha y3-
Jslax ydema menoeol sHepauu.



FTAPAHTUU USTOTOBUTENA

I. WMarotoBuTenb rapaHTUpyeT cooTBeTcTBME Tennosbluncnutenen «B3JET
TCPB» ucnonHenun TCPB-024, -024M, -024M+ TexHUYeCKMM YCroBUAM B
npegenax rapaHTMnMHoro cpoka 60 MecsaueB C JaTbl NEePBUYHOM NOBEPKN NPU
cobnogeHnn crneayoLwmx yCrnoBui:

a) XpaHeHwe, TpaHCNOPTUPOBAHWE, MOHTaX W JKcnnyatauusa wusgenus
OCYLLECTBMAIOTCA B COOTBETCTBMM C IKCMNIyaTauMOHHOM OOKYMEHTaLm-
el Ha u3genve;

0) MOHTaX 1 NyckoHanago4Hble paboThbl BbIMNOMIHEHLI B TeyeHne 15 mecs-
LeB C AaTbl NEPBMYHON MOBEPKN C OTMETKOM B MacnopTe nsgenus;

B) B TEYEHME Mecsila C MOMeHTa BBOAA U34enus B 3KCNnyaTauumio 3akmio-
YyeH [OoroBop OOCNyXMBaHMA C NOObIM  CEPBUCHBIM  LIEHTPOM
3A0 «B3JIET» c oTmeTKON B NnacnopTe nsgenvsi.

Mpn HecobngeHMM YCIOBUS NyHKTA IB rapaHTUIHBIA CPOK KCnyaTauum
cocTaBnsieT 28 mecsueB C AaTbl NEPBUYHON MOBEPKN U3OENNA.

Mpn HecobnaeHMM yCnoBumn NyHkTa |6 rapaHTURHBIN CPOK 3KCnnyaTaumm
coctaBnsieT 15 mecsaueB C AaTbl NEPBUYHON MOBEPKN U3OENNA.

NMPUMEYAHWE. OaTa BBOA4A M34enus B SKcnnyatauumio 1 gata no-
CTaHOBKM Ha cepBUCHOE OBCNy)XMBaHME YKa3biBaAlOTCA B nacrnopte Ha
n3genve B pasgene «OTMeTKM O npoBedeHun paboTy, 3aBepsoTCs
noanNuUCbio OTBETCTBEHHOIO NMLA U NeYaTbio CEPBUCHOTNO LEHTpa.

[I. TapaHTUMHbBIN CPOK MpoafeBaeTca Ha BPeMS BbINOSIHEHUS rapaHTUMHOIO pe-
MOHTa (6e3 yyeTa BpeMeHu ero TpaHCNoOPTUPOBKK), ECIIN CPOK NPOBEAEHNS ra-
PaAHTUAHOIrO PEMOHTA NPEBbLICUIT OAMH KaneHO4apHbIN MecsL.

[ll. U3roToBUTENbL HE HECET rapaHTUNHbLIX 06A3aTENLCTB B CNeayLWnX Crnyyasx:

a) OTCyTCTBYEeT NacnopT Ha MU3enune c 3anofiHeHHbIM pasgenom «Ceuae-
TENbCTBO O NPUEMKE;

0) nsgenune MMeeT MexaHUYecKme NoBpPEXaeHUs;

B) M3denue XpaHWurocb, TPaHCMOPTMPOBANoCb, MOHTUPOBANIOCh WU 3KC-
nryaTMpoBarnocb C HapylleHnem TpeboBaHMWn KChnyaTauMoHHON [o-
KyMeHTauuu Ha U3aernue;

r) OTCYTCTBYET UNu NnospexaeHa nrnomba ¢ NoBepuTenbHbIM KNenmoMm;

A) nsgenue nnun ero coctaBHasa YacTb noasepranocb pasdopke unu gopa-
ooTke.

* % %

HewncnpaBHoe nsgenue gnsi BbiMOMHEHUSA rapaHTUMHOIO peMOHTa Hanpas-
naeTcs B perMoHanbHbIA UMW rofIOBHOM CEPBUCHBIV LIEHTP.

NHdopmaumss no cepBUCHOMY OBCRy>XMBaHWUIO MpeAcTaBfieHa Ha canTte
http: www.vzljot.ru B pasgene NMopaepxka / CepBuc.




1. OMMMCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1.

1.1.2.

Tennosbluncnutens «B3JIET TCPB» npeaHasHayeH Ans UCnonb3oBa-
HUA Ha y3nax ydeTa TEMsoBOW SHEPIMM C LiENb U3MEPEHNS N BblYUC-
NeHnst NapamMeTpoB TEMSIOHOCUTENSA M NPeACTaBNEeHUsa OaHHbIX MO Mo-
TpebneHuo Tenno- n BOAOPECYPCOB.

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

Tennosblducnutens «B3NNIET TCPB» ucnonHennn TCPB-024, -024M,
-024M+ obecneymBaer:

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

onpeneneHne TeKyLnX U cpeaHeB3BELLEHHbIX 3a NUHTEpPBan apXuBMpoO-
BaHWs 3HAYEeHU NapaMeTpoB TennoHocuTens B Tpybonposogax (ao 4
B OQHOM TennocucTeme);

onpegeneHne 3Ha4yeHnn TenoBON MOLLHOCTU U KONMYecTBa TeNNOThl B
Tennocuctemax (ot 1 go 3-x);

BBOA, NPV HEobXOAUMOCTU U UCMONb3oBaHME B pacyeTax A0roBOPHbIX
3HayYeHUn napameTpoB TennoHocuTensa (TemnepaTtypbl, AaBrneHus,
pacxona) B TpybonpoBoaax, a Takke J0roBOPHbIX 3Ha4YEeHWUIA MacCOBOro
pacxofia 1 TENMoBON MOLLHOCTM B TeNmnocucTemMax;

npuemM no nocrnenoBaTerlbHOMY UHTEPGENCY U UCMONb30BaHUE B pac-
yeTax TEKYLUMX 3HAYEHWI TemrnepaTypbl Ha UCTOYHMKE XONOAHON BOAbI;

BO3MOXHOCTb BblOOpa M3 cCnmncka cxemMbl NOTpebneHns ¢ 3agaHHbIMK
anroputTMamy pacyeTta Tenna M HabopoM MCMONb3yeMblX NepPBUYHbIX
npeobpasoBaTeneit pacxoda, Tenna U AaBreHWUsi; BO3MOXHOCTb Mpo-
rPaMMHOrO NMPUCBOEHUS NEPBUYHBLIX NpeobpasoBaTenen Tenna, pacxo-
Aa 1 aasreHus B Tpybonposoaax, UCrnonb3yeMblX B TENNOCUCTEMAX;

BO3MOXHOCTb OpraHu3auuy TenroydeTta Kak B OTOMUTENbHbIA, TaK U B
MEXOTOMUTENbHbIN CE30H C aBTOMATUYECKUM MEepPeKnioYeHnem Ha co-
OTBETCTBYIOLLMIA anropuTM pacyeta Ha Gase AByX He3aBUCUMbIX Terl-
nocucTem;

apxmsmpoBaHue B 3HepI'OH63aBVICVIMOIZ namMmAaTn pe3yrnbTaTtoB U3Mepe-
HUN, a TaKkke YCTaHOBOYHbIX NapaMeTpoB OnA KaXxQon TennoCUCTEMBI,

BBO 6Gasbl YCTAHOBO4YHbIX NapaMeTpPOB MNo Ka)Kaon Tennocucteme;

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

WHOMKALMIO M3MEPEHHBIX, PACYETHbIX, YCTAHOBOYHbIX U apXMBUPOBaH-
HbIX NapamMeTpoB;

dopMmpoBaHMe Ha BbIXOAE NOrMYECKOro cUrHana;



- BblBOA U3MepUTENbHOM, ANarHOCTUYECKON, YCTAaHOBOYHOW, apXUBHOW U

T.4. MHopMaumn Yepes nocrnegoBaTenbHbIn MHTEpdenc RS-232 nnu
RS-485 HenocpeacCTBEHHO MO kabento, No TenegOHHON NMHUK CBSA3MU,
Nno paguvokaHany unuM KaHany COTOBOW CBSI3W, a Takke 4yepes3 UHTep-
denc Ethernet;

aBTOMaTU4YECKNI KOHTPOJIb U MHOUKAUUKO HaJUM4na HeMCﬂpaBHOCTeVI
NnepBUYHbIX npeo6pasoBaTene|7| N HeWTaTHbIX CI/ITyaLl,I/IIZ B Tenmnocuc-
TEeMax, a TakKkKe onpepgeneHne, MHouKauno " 3arnncb B apxXmBbl BpeMe-
HW Hapa6OTKI/I M NpocTtoAd, Bnaa HewTaTHOWN cuTyaumun ond Kaxgoun u3
TenrnocucTem,

YCTaAHOBKY KpuTepus uKkcaumm M Buaa peakunm TennoBblMUCAUTENs
(TB) Ha BO3MOXHbl€ HEMCNPABHOCTM UNKN HewTaTHble cuTyaumm (HC)

- 3alnTy apXmBHbIX N YCTAHOBOYHbLIX AAaHHbLIX OT HECaHKUMOHNPOBAHHOIO

1.1.3.

1.1.4.

Aoctyna.

NcnonHenne TB TCPB-024M otnunyaetca ot ncnonHenna TCPB-024
MOAEPHU3MPOBAHHOW BEPCUEN MporpamMHoro obecnedeHus (Bepcusi
76.30.03.00 u BbIWE), B KOTOPOW OpPraHM30oBaHbl YacoBble, CYyTOYHbIE U
MeCsYHbIE apXmMBbl KOMYECTBA TENMa N MaccCbl TENSIOHOCUTENS, a Tak-
Xe Tenna B cucteme BC no kaxgow TensocucTeMe HapacTarolwum
NUTOroM, C (puKcaumen HavdanbHOro U KOHEYHOro 3Ha4YeHUss apXxmBupye-
MbIX NapamMeTpoB 3a NHTEpPBan apXUBMPOBaHUSI.

WcnonHenne TCPB-024M+ otnu4yaetca ot ucnonHenmn TCPB-024,
-024M MoaepHM3NpoBaHHOW BepcMen nporpammHoro obecneveHus
(Bepcus 76.30.04.00 1 BbiWE), B KOTOPOW MCKMNIOYEHBbI CYMMapHbIe ap-
XVBbl U apX1Bbl HapacTalLMM UTOrOM NO KOHTPONMPYEMbIM TEM0CUC-
TemMam, np1 3TOM 3HAYUTENBHO pacLUMpEHbl pa3Mepbl 3anucen B 4aco-
BbIX, CYTOYHbIX U MECHAYHbIX apXMBax C BBEAEHWEM B HUX 3HAYEHUN
TemnepaTypbl Hapy>XHoro Bo3gyxa. Bce apxuBupyemble napameTpbl B
4YacoBbIX, CYTOYHbIX M MECSYHbIX apxuBax OTOOpaxakwTcsa HapacTato-
wum umtorom. Kpome atoro, m3 apxvmsoB TpybonpoBOOOB WCKITHOYEHO
apxmBmpyemMoe Tensio no kaxgomy Tpybonposoay.



1.2. TexHN4YeCKne xapakTepmuCTUKMn

1.2.1. OCHOBHble TeXHU4YecKne XapakTepucTtnkn TenroBblHMUCITUTENA MpUBE-

JeHbl B Tabn. 1.

Ta6bnuua 1
3HayeHne
HanmeHoBaHne napameTpa MpymevaHne
napameTpa
1. Konn4yectBo JaT4MKOB U3MEPEHUS KaXa0-
ro N3 NepBUYHbLIX NapaMeTpoB:
- pacxoga o9
- Temnepartypbl 0o 6
- JaBIeHud 0o 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, Mila 0,1-10
7. HanpsixeHvne nuTtaHus:
- C UICTOYHMKOM BTOPUYHOIO NMUTaHUA ~ (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. B cnyyae opraHusauuu B OAHOW M3 TEMNNOCUMCTEM Tennoyyeta C aBTO-
MaTUYECKUM NEepeknioYeHnemM anroputma pacuyeta npu nepexoge oT
OTOMUTENBHOIO Ce30Ha K MEXOTOMUTENbHOMY M 00paTHO KONMYECTBO
KOHTPONMpyeMbIX cUCTEM He Bornee 2-X.

2. 3HayeHne napameTpa onpenenseTcs TEXHUYECKMMU XapaKTepucTuka-
MW UCMoNb3yeMblX TepmonpeobpasoBaTeneit CONpoTUBIEHNS.

3. BoamMOXeH KOHTpONb (M3MepeHue U apxXuBMpOBaHWE) Temnepatypbl
cpenbl B AManasoHe oT MuHyc 50 °C (Hanpumep, Hapy>XHOro Bo3gyxa) u
po + 300 °C (Hanpumep, neperpeToro napa) Npu MCNonb30BaHUN COOT-
BETCTBYHOLLEro TepmonpeobpasoBatens conpotmeneHna (TT1C).

4. Bennunna n0Tpe6n;|eM017| MOLUHOCTU TennoBblvyncnnTeriemMm 3aBnMCUT OT
Yucna noaknyaembliX JaT4NKOB pacxoaa 1 gaBJliEHUA.

1.2.2.

TennosbluncnnTens obecneynsaeT AneKkTponnTtaHne 0o OeBATn Aatyum-

KOB pacxoda HanpspkeHnem noctosiHHoro Toka 24 B + 1 % npu mowHo-
CTU noTpebnenus ao 2 BT Ha gaTyuKk U A0 WeCTU AaT4YNKOB OaBneHust

npu Toke 0o 20 MA Ha JaTyuK.

1.2.3.
apxuBax:

TennoBbluucnUTENDb ObEcneYymBaeT XpaHeHMe pes3ynbTaToB paboThbl B

- yacoBoro — 1488 npegbiaylumx 4acos (62 npeablayLwmnx CyToK);



- CyTOYHOro — 366 npeablayLLmMX CyTOK;
- MecsiyHoro — 48 npegblayLmx Mecsues.
MNepeyveHb apxmMBMpyeMbIX NapamMeTpoB 3a UHTEPBaN apXMBUPOBaHUS:
- 06wwun xypHan HC — go 100 3anucen;
(xypHan pgoctyneH B pexxume HAJIALOKA)
- xxypHan HC tennocuctem — go 500;
- XypHan genctsum nonb3osartens — Ao 1000 3anucen;
- XXypHan oTka3oB — o 100 3anucen;

- XypHan pexumoB — o 512 (ctupaetcs Toneko B pexume KAJIMBPOB-
KA — cbyHKUMSA 9NeKTpOHHON nNriombbl npubopa).

BpeMFI COXPaHHOCTU apXuBHbIX, a TakKXe YCTAaHOBOYHbIX OaHHbIX
npn OTKINHO4YeHNN BHELLUHEro NMTaHnAa — He MeHee 5 ner.

1.2.4. YCTOMYMBOCTb K BHELLUHMM BO3AEWCTBYIOLWNM hakTopamMm TernmoBblYUC-
nntensa B paboyem pexume (rpynnbl B4, P2 n N2 no TOCT P 52931-
2008):

- Temnepatypa ot + 5 go + 50 °C;

- OTHocuTenbHasa BnaxHocTb 00 80 % npu TemnepaTtype He 6onee
+ 35 °C, 6e3 koHaeHcauun Bnaru;

- aTMocepHoe gasneHue ot 66,0 go 106,7 kla;

- Bubpaums B gnanasoHe ot 10 go 55 Ny ¢ amnnntygon o 0,35 mm.
CteneHb 3awmntbl TB cootBeTcTByeT koay IP54 no TOCT 14254-96.
Mo 3aka3y Bo3aMoOXHa nocTtaeka TB ¢ kogom ctenenu 3awmThbl IP65.

1.3. MeTponornyeckme xapakrepucTuUKu

1.3.1. lNpegenbl gonyckaeMblX OTHOCUTENbHbBIX MOrPEeLHOCTEN TENNOBbIYUC-
nnuTensa Npu U3MEpPEHUn N BblYUCIEHUM B 3aJaHHOM AnanasoHe, UHAOK-
Kauuu, peructpaummn, XxpaHeHnn n nepegaye pesyrnbTaToB U3MEpPEHUN:

- cpepgHero obbemHOro (mMaccoBoro) pacxoga, obbema (maccbl) —
+ 0,2 %j;

- Temnepatypbl — + 0,2 %%,

- naBnexHus — + 0,5 %;

- KonnyectBa TennoTbl — + 0,5 %;

- BpeMeHN paboTbl B pas3nuyHbiX pexmmax — + 0,01 %.

* - pa3HOCTb OTHOCUTENbHbLIX MOrPELUHOCTEN COrnacoBaHHbLIX MO
MOrpeLHoCTAM KaHanoB M3MepeHust TemnepaTtypbl MO MOAYM — He
oonee 0,1 %;

Mpn paboTe TennoBblMUCAMTENSS B COCTaBe TenslocyeTymka
«B3JIET TCP-M» c wucnonb3oBaHmem npeobpasoBaTenen pacxoaa,
TemnepaTtypbl U OaBreHusi, ykaszaHHblX B N.1.5.1, oTHOCUTENbHbIE MO-
rPELUHOCTM NPU N3MEPEHNN, NHONKALMW, PErMCTpauumn, XpaHeHUnN 1 ne-
pegade pes3ynbTaToB M3MEPEHUN KONM4YecTBa TeNnoTbl COOTBETCTBYHOT
knaccy C no FOCT P 51649-2000.
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1.4. CocTtaB

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

Tabnuua 2
HanmeHoBaHue 1 ycrnoBHble 0603Ha4YeHUs Kon-Bo MpumeyaHne
1. TennoBblMUCINTESNb 1
2. ACTOMHUK BTOPMYHOIO NNTaHUS 1 [pumevanune 1
3. KoMNNekT MOHTaXHbIN 1 MpumeyvaHne 2
4. JkcnnyaTtaumMoHHasa OOKYMEHTaums B COCTaBe:
- nacnopt 1
- PYKOBOACTBO MO 3KCriyatauum 1 Ha CD-Hocutene
MpumeyaHus.

1. VICTOYHMK NUTaHus NOCTaBnsieTCcsd no 3akasy. BapuaHTbl nocTpoeHus
cxeMbl anekTponutaHus TB B 3aBUMCMMOCTM OT Yucna 3anuTbiBaeMblX
MNP npuBepeHbl Ha puc.b.8, b.9 npunoxeHna b wactn Il HacTosLwero
P3.

2. CocTtaB — B COOTBETCTBUM C 3aka3oM. B KOoMnnekT mMoryT BXoauTb: Ka-
benn cesasn TB ¢ npeobpasoBaTtenem pacxoga ([P), npeobpasosaTe-
nem Temnepatypbl (MT) w/vnn npeobpasosatenem pasnexHuna (M0);
AnvHa kabenen no 3akasy 13 Tunopsga: 6, 12, 20, 30, 40, 70, 100, 150,
200 m.

WHcTpymeHTanbHas nporpamma «Monutop Banet TCPB-02x» ans
paboTbl ¢ npubopom nNo nocneposatenbHoMmy uHTepdency RS-232 /
RS-485 (npocMOTp TeKyLUX 3HAYEHUN U3MEPSIEMbIX U BblYUCNAEMbIX
napamMeTpoB, HacTponka M noeepka npubopa), a Takke UHTepdency
Ethernet pasmeweHa Ha canute dupmbl  «B3JIET»  URL:
http://www.vzljot.ru. OHa BXoguUT B COCTaB naketa nporpamMmm «YHu-
BepcaribHbI MPOCMOTPLLNKY.

Mo 3aka3y BO3MOXHa MOCTaBka NporpaMMHOro komnrnekca «Banet
Cl», nosBonswowero obbeanHATb B eaAuHyl ceTb npubopbl (B TOM
4yucne pasnuYHOro Tuna u pasHbIX NPoM3BOAUTENEN) C Lefblo aBTOMa-
TM3auumm cbopa gaHHbIX, COo3d4aHnsa U BedeHust 6a3 AaHHbIX, a Takke
NOAroTOBKM OTYETOB.

1.5. YcTpoucTtBo n pabota

1.5.1. MpuHUMN paboTbl

1.5.1.1. Tennosbluncnutenb «B3JIET TCPB» mncnonHennn TCPB-024, -024M,
-024M+ npeactaBnsetr cobon MUKPONPOLECCOPHbIA M3MEPUTENBHO-
BbIYUCIUTENBHbLIN BIIOK C XNOKOKpUCTaNIMyYecknum nHamkatopom (PKKN)
N KHOMOYHOW MaHerblo yrpasneHus.

MpuHumn genctema TB ocHOBaH Ha M3MEPEHUU NEPBUYHLIX Napa-
METPOB TEMMOHOCUTENSA C NOMOLLbI npeobpasoBaTenen pacxoaa,
TemnepaTtypbl, AaBneHna n obpaboTke pes3ynbTaToB U3MEPEHUN B CO-
OTBETCTBMM C BblOpaHHbIM anroputMoM. CTpyKTypHaa cxema TensnoBbi-
yucnutens ucnonHenmn TCPB-024, -024M, -024M+ npuBedeHa Ha
puc.1.
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TennoBblMNCNNTEND BbIMNOSTHSAET:

npeobpasoBaHne n 06paboTKy CUrHANOB, MOSYyYEHHbIX OT NEPBUYHBLIX
npeo6pasosatenen (MNP, MNT n NA);

BTOPUYHYO 0O6paboTKy M3MEPEHHbIX 3HA4YeHW napameTpoB M BblYMC-
NeHvne TeNNoBbIX NapamMeTpPoB MO YCTAHOBMNEHHbIM (hOPMYyriaM pac4yeTa;

apXvBUPOBaHWE N XpaHEHWE B SHEProOHEe3aBMCMMOW NamsaTh pesyrbTa-
TOB U3MEPEHUIA, BbIYUCIIEHUI 1 YCTAHOBOYHbIX NapaMeTpoB;

BbIBOJ, U3MePUTESIbHOW, apXUBHOW, ANArHOCTUYECKOU N YCTaHOBOYHOMU
nHdopmauumn Ha aucnnen XKW n yepes nocnegoBaTeribHbI UHTEP-
denc RS-232 (RS-485) n nHtepdenc Ethernet;

- ynpaslfieHune normn4eCknumM BbIiXo40M;

1.5.1.2.

aBTOMaTU4YECKNI KOHTPOJIb U MHOUKAUNKO Hanm4us HeVICI'IpaBHOCTeVI 7
HeWTaTHbIX CMTyaLlMVI (HeUJTaTHbIX pexnmoB pa6OTbI TeI'IJ'IOCVICTeM).

[ns noctpoeHna Ha 6a3e TB Tennocyetymka HEOOBXOOMMO MCMNOSL30-
BaTb npeobpasoBaTenu pacxoga (TemnepaTypbl, AaBMEHUS), COrnaco-
BaHHble C TENNOBbLIYUCIUTENEM MO TEXHUYECKUM U METPONIOrMYECKUM
XapaKkTepuctukam.

B kavectBe NP B komnnekte ¢ TB moryt ucnonb3oBatbCsa cre-
ayowme nsgenus ovpmbl «B3NET»:

- ANeKTpPoOMarHuTHble pacxogomMmepbl-cyeTumkn (OMP) «B3J1IET 3P»;
- yNbTpa3BykoBble pacxogomepbl-cyeTynkn (Y3P) YPCB «B3JIET MP».
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TennoBbiuncnutens TCPB-024, -024M, -024M+

Mo.qynb Bblyucnurens
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BUTT — emopuyHbIl UCMOYHUK 351eKMpPOonumaHusi;

[P, 4, INT — npeobpa3zosamernu pacxoda, dasneHuUs, memrepamypsbi.

Puc. 1. CTpykTypHasa cxema tennosbluncnurtensa TCPB-024

OnucaHne npuHUMNa AOENCTBUS N TEXHUYECKUE XapaKTEPUCTUKK
nepeyncnenHolx MNP npuBeaeHbl B COOTBETCTBYIOLEN IKCMNyaTaunoH-

HOM OOKYMEeHTauMen.

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

Kpome Toro, B kayectse [P moryT mncnonb3oBaTbCHa cnegyroLime
pacxogomepbl ¢ TpebyeMbiMU METPOSIOrMYECKUMU XapaKTePUCTUKaAMMU
N C UMMYSbCHBLIM BbIXOA0M, KOTOPbIN COOTBETCTBYET MO 3N1EKTPUYECKUM
napameTpam wumnyrnbcHoMmy Bxogy TB: B3IC-CP, B3lC-TU, Tb-2,
BCT, BMI, OCBW, PY-2, CB3M, BPTK, PM-5, NMP3M, T3OM, M-TXKA,
M-HXKA, SKM, SONOFLO, VA, ETHI, Cosmos WP, UFM, MNK.
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1.5.1.3.

MutaHue MNP MoXeT ocCylwecTBNATLCA KaK OT UCTOYHMKA MUTaHuS,
Bxogsero B coctaB TB, Tak U OT OTAENbHOINO MCTOYHUKA MUTAHWUS.
AnuHa 2-x npoBogHoOM nNuHUK cBa3un ¢ TB He Gonee 300 m npyn omnye-
CKOM conpoTmMBneHun nmHmm He 6onee 100 OM 1 cymmapHOM €MKOCTU
He Gonee 0,01 MK® U peKkOMeHOyeMbIM ceyeHrem He MeHee 0,2 MMZ.
[donyckaeTca nNpuMeHeHne YeTbIPEXXKUNBHOro Kabens Ana nogkniove-
HUA UMMYNbCHOW NIMHUK CBA3M TennoBblumucnuTensa u MNP n nnHum nu-
TaHusa P ot TB.

B kadectBe 1P B ogHOM TennocyeTvmke MOTyT MCnosb30BaTbCA
pacxogomepbl pa3riMyHbiX BUOOB 1N TUMOB.

B komnnekte ¢ TB B kadecTtBe T mMoryT ucnonb3oBatbcst nogobpax-
Hble B Napy TepmonpeobpasoBaTenin CONpoTUBIEHNS NNATUHOBBIE:

obnagatowme ogHOM M3 HOMMHAMNbHbIX CTaTUYECKMX XapaKTepUCTUK
npeobpasoBaHna (HCX), ykasaHHbIX B Tabn. 3;

nmetoLmne TpebyemMble METPONOrMYECKNE XapaKTePUCTUKN;
obecneymBatoLme NoaKYeHme no 4-x NPOBOAHON CXEME;
YAOBMNETBOPSIOLLME YCNOBUSM NPUMEHEHUS.

Tabnuua 3

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

YcnoBHoe 0603HavyeHne HCX

no FOCT 6651-94 no FOCT 6051-2009

10001, Pt100  Wjq0 = 1,3850 Pt100 o =0,00385.°C*

100 Pt'100 Wi =1,3910 1001 a =0,00391- °C -1
500 500r1, Pt500 W0 = 1,3850 Pt500 a =0,00385-°C*

Pt'500 Wjg =1,3910 50001 a =0,00391- °C -1
1000 100001, Pt1000 W0 =1,3850 | Pt1000  a =0,00385.°C*

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

1.5.1.4.

B komnnekte ¢ TB moryT ucnons3oBatbca MNT tnna «B3J1ET TICy,
KTC-b, KTCI-H, KTMNTP-01, KTMTP-05, KTCM-P, KTCIP-001,
TMT-1(-15), TNT-1(-15), TCI-P, MeTpaH-205.

[OnunHa 4-x npoBogHoW nuHUK cBA3M ¢ TB He Gonee 400 m npwn
OMWYECKOM CONPOTMBREHUN NUHMK He Bonee 200 Owm.

B komnnekte ¢ TB moryT ObITb ncnonb3oBaHbl M pasnuyHoro tuna,
n3mepswme OoTHoCUTENbHOE (M3ObITOYHOE) [OaBfeHue, umerowme
YHU(PUUMPOBAHHLIN TOKOBbIM Bbixo4 B AuanasoHe 0...5, 0...20 wnwn
4...20 MA n oTBevawowmne 3agaHHbIM TpeboBaHNAM MO TOYHOCTU U yC-
nosusm npmmeHenus: «Metpany, «Candup», 4341-242 «JUMO», KPT,
nan-m, coB-n, 415-AnN-8118, AP-10, AUP-20/M2, SNTEMEP-AUNP-
30, NATBX-1.

MakcumanbHasa anvHa ceasu TB-I[ onpegenserca TexHUYeckumm
XapakTepuctnkamm ncnonbadyemoro N[ n kabens ceasu.

Mutanue MO MmoxeT ocyLlecTBNATbLCA Kak OoT TB, Tak u oT oTaenb-
HOMO MCTOYHMKA NUTaHUS. BHyTpeHHMI UCTOYHUK nuTaHna TB obecne-

14



ymBaeT nutaHue wectu MO npn Toke oo 20 MA. [InnHa 2-x npoBOAHOMN
nHUK cBasm ¢ TB He 6onee 200 M NpM OMUYECKOM COMPOTUBIIEHUN
nNnHUM He 6onee 100 Om.

1.5.2. Cuctema usmepeHus

1.5.2.1. OTnuunTenbHbIMM OCOBEHHOCTAMM MOCTPOEHUA CUCTEMbI U3MEPEHUS
Ha 6ase TennosbluncnutTens «B3JIET TCPB» ncnonHennn TCPB-024,
-024M, -024M+ asnstoTcs:

- nepapxmyeckas opraHn3aum4 BbliNOJIHEHNA I/I3MepeHI/II7I N BbIYUCNEHWUN;

- BO3MOXHOCTb MPOrpamMMHOr0 M3MEHEHUs1 KOHGUrypauumn nameputesib-
HOW CUCTEMBI;

- BO3MOXXHOCTb NPOrpamMMHOro 3agaHus yCrnoBUN HELITATHbLIX CUTyauun m
BblboOpa peakunn TB Ha UX NosiBNEHUE ANs KaXKO0W U3 TEMNSTIOCUCTEM.

CTpyKTypa OCHOBHbIX U3MEPEHUIA N PacYeTOB, BbINOMHAEMbIX B Te-
nroBblYUCUTENE, NPUBEAEHA HA PUC.2.

nP1 o ne9 nm s nTe na1 —_ nae
Y Y A\ Y A Y
W3mepeHue
MNMpeo6pasoBatenu
1=1..9;j=1..6;k=1...6 H
Q t Py
Y Y Y
Bbiluucnexue Q
T n doe
pn=f(t, P) My = [GxdT TpyGonposoas! N
0 n=1.4 T
h,-. = f(tj, Pk) 1 E
n=6[QiXdT Pndoa
G, =Q; x Pn —
Y
Buiuucnenue
T Cwurnan
T ennocucTemMbl Hanpagn.
Etcy  Wrcy = [Etcyx dT N=1.3 noTolKa
0 ——
Yyer
THapy
Tnnty
Tpexy
TOTN
THCN

H — nepenad no ebicome mex0y mecmomM ombopa dasnieHuss u Mme-
cmom pasmeuwjeHus Kaxooao /;
Qn 0oy tn ooas Pn ooz — aOZOGOprIe 3Ha4YeHus I'IapaMempOG.

Puc. 2. CTpyKTypa OCHOBHbIX U3MepeHun u pacyetoB B TB
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Onpe,u,eneHMﬂ NCNoJib3yeMblX NOHATUN.

«MpeobpasoBaTtenu» — COBOKYNHOCTb anroputMoB 06paboTKM
CUrHanoB, MOCTYNawLMX OT M3MepUTENs: OEBATU YaCTOTHbIX, LUECTU
COMPOTUBIIEHNS U LUECTU TOKOBbIX.

B Tennosbluncnutene «npeobpasoBaTernib» XapakTepusyeTcsl Ha-
GopoM 1 xapakTepucTMkamy NepBUYHbIX NpeobpasoBaTernen pacxoaa,
TemnepaTtypbl U AaBNeHUs, NOAKMIOYEHHbIX K COOTBETCTBYHOLLUMM U3MeE-
pUTENbHBLIM KaHanam.

«TpybonpoBoabI» — 3TO COBOKYMHOCTb AaHHbIX O NapameTpax Te-
NSOHOCUTENS B OTAENbHOW BETBU TEMSIOCUCTEMBI, pPacCYMTaHHbIX Ha
OCHOBaHUN U3MEPEHHbIX UMW OOMOBOPHbLIX 3HAYEHUN NEPBUYHbLIX Napa-
METPOB 1 UCMOMb3YEMbIX B pacyeTe pe3ynbTUPYHLLMX NapamMeTpoB Te-
nnocuctembl. TB ana kaxgon tennocuctembl umeeTt o 4 «Tpybonpo-
BOOOB», 0003HAYEeHHbIX MHAeKcaMmn n = 1...4.

Mo «Tennocuctemomn» nogpasyMeBaeTcs CMCTEMA pacyeTa Ten-
na ansg KoHTpPOnMpyeMon TennocucTeMbl, cogepxalen B obwem cny-
Yae nogarwoLmin (NnoaBoAALNn) 1 obpaTHbIN (OTBOAALLMIA) TPyBONpoBO-
Abl. B kayecTBe MCXOAHbIX AAHHbLIX OS5 pacyeTa napameTpoB B Tenso-
CUCTEME MCMOMb3YTCA pacdeTHble AaHHble «Tpybonposogos». TB
obecneunBaeT pacyeT napameTpoB B 1...3 Tennocucremax.

MepeyeHb NapameTpoB, ONpeaensieMbiX B TENNOBbIMUCIINTENE, UX
0603HaYeHNs U pasmMepHOCTU NpuBeAeHbl B Tabn. 4.

Tabnuua 4

MapameTp O603HaveHne

Pacxop, TennoHocuTens cpeaHui o6beMHbIN (M°/4, n/MUH)

Pacxog TennoHocutens cpeaHnin MaccoBblii (T/4)

O6beM TENNOHOCUTENS HapacTaloWMM UTorom (M°, )

Macca TennoHocuTensi HapacTalLUM UTOrom (T)

Temnepatypa TennoHocutens B Tpybonposoge (°C)

— =2 <|OO

Pa3HocTb TemnepaTyp TEMNMOHOCMTENS B NofatoLLem n o6-
paTtHoM Tpybonposoge (°C)

B

[asnexve B Tpy6onposoae (MMa, krc/cm’, 6ap)

HakonnexnHoe Tenno (Mkan, IMx, MBTY)

ST

Tennosas MmowHocTb no Tennocucteme (Mkan/d, I'Ax/v, MBT) Etc

Conpotuenenue NT (Om)

BbixogHow Tok [ (MA)

Yactota nmnynscoB Ha Bbixoge NP (M)

Konuyectso nMmnynbcoB Ha Bbixofe NP 3a nHTepBan speme-

HU

Z |m|— A

AnropuTm pacyeTta KonuyecTtBa TennoTbl 3agaeTtcsa B TB B cooT-
BETCTBUN C U3MEPUTENBHON CXEMOMW, T.€. B COOTBETCTBMU C pacnpeae-
neHneM [atyuMkoB No TpybonpoBogaM KOHTPONMPYEMOW TensnocucTe-
Mbl. [Mpn 3TOM nonb3oBaTenb MOXeT BblOpaTb 0AHY U3 11 cxem y4deTta
Tenna, Bknovasa cxemy «llonb3oBatensckas», U1 COOTBETCTBYIOLWLNA el
anropuTM pacyeTta, umetowiencs B namsatn TB.
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dopmyrnbl pacyeTa Maccbl U KONUYecTBa TENNOTbl ANA KaXaon 13
11 pac4yeTHbIX CXeM 3-X KOHTPOJSIMpyeMbIX TennocuctemM BBeOEHbl B
namate TB n He TpebyloT BBOAA C KnaBuaTypbl UM nNo uHTepdency
(cm. MpunoxeHune I yacTu |l HacTosILEro pyKOBOACTBA).

Mpw onpegeneHnn TeNnOBOM SHEPTNN C YHETOM 3HTanbMMM Xonoa-
HOW NOAMUTOYHOM BOAbl HA UCTOYHMKE BEe3 NPSMOro U3MepeHus, B Ko-
NNYECTBO YY4TEHHOM TENSIOBbIYMCIIUTENEM TEMSIOBON SHEPrnn LOSMKHa
OblTb BHECEHA MonpaBka Ha (hakTU4ecKoe 3Ha4YeHne TemnepaTypbl XO-
NOAHOM BOAbl B COOTBETCTBUM C YTBEPXKAEHHON YCTAaHOBMNEHHBbIM 0bpa-
30M METOAMKOW, B TOM YMUCre B COOTBETCTBUM C ykasaHusmu [OCT P
8.592-2002.

BosmoxHa Takke nporpammHasi Hactpowka TB npu opraHmsaumm
TennoyyeTta Ha obbekTe B OLHOW KOHTPONMPYeEMOW Tennocucteme B
OTOMUTENBbHBIN U MEXOTOMNUTESbHLIN CE30H.

1.5.3. Pexxumbl ynpaBneHus

1.5.3.1.

YnpaeneHne pabotor TB B pasnuyHbIX pexmmax MOXEeT OCYLeCTB-
NATbCA C KnaBmaTypbl, U OPraHM30BaHO C MOMOLLbIO CUCTEMbI MEHIO U
OKOH MHAMKaLUMKN pa3HOro ypoBHS, oTobpaXxaeMblx Ha gucnnee.

[na ynpaesneHuna pabotor TB BO3MOXHO TakKe MCMNOSfib30BaHUE
NepcoHanbLHOro KOMMbOTEPA, MNOAKMKYAeMoro no WHTepdencam
RS-232 (RS-485), Ethernet.

Tennosbiuncnutens «B3JIET TCPB» wucnonHeHus  TCPB-
024/TCPB-024M nmeeT Tpu pexnma yrnpaBreHus:

PABOTA — akcnnyaTauuoHHbIN peXxum (pexnm nonb3osatens);

HANALKA — pexunm noarotoBKM K aKcnnyatauuu. JaHHbIM pexum Tak
Xe nossonsiet Bontn B nogpexum NMOBEPKA u nponssectn nposepky
Ha COOTBETCTBME TEMMOBLIYUCIIUTENS METPONOrMYeckuM Xapaktepu-
CTUKaM, HO He NO3BONAEeT U3MEHSTb KanmbpoBOYHbIE KOIPULMEHTDI.

KAJTTMBEPOBKA — pexum 10CTUPOBKUX, KannbpoBKN 1 MNOBEPKM.

B naHHOM pexnme MOXHO Npou3BecTy nosepky npubopa, n B Cny-
Yae Heob6Xo0aMMOCTM NPOU3BECTU E€ro KCTUPOBKY (KannbpoBKy) C n3me-
HeHneM KannbpoBoYHbIX kKoadhduumeHToB. B pexxume KAJIMEPOBKA B
mMeHo «HacTtponkun» Bbibupaetca nogpexum NMOBEPKA. Mpu ncnone-
3oBaHun komnnekca KMK-03 npoueaypa nosepku n KanubpoBKW Bbl-
NOJSIHAETCHA aBTOMATMUYECKM C NpeaoCTaBlEHNEM OTYeTa.

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

Hanbonbwmnmmn Bo3MOXHOCTAMKM obnagaet pexum HAJIAOKA. B
3TOM peXxmnmMe MHANLUPYITCA BCe NapamMeTpbl U BO3MOXHA Moandurka-
LUMsa BCeX YCTAaHOBOYHbIX NapameTpoB. Moandurkauma kanmbpoBOYHbIX
KoapdpuumeHToB Bo3amoxxkHa Tonbko B pexume KAJIMBEPOBKA. Hau-
MEHbLLUMMN BO3MOXHOCTAMM o0bnaaaeT pexum PABOTA.
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1.5.3.2. Pexum ynpaBneHusi 3agaeTca koMbuHaunen Hannumsa / oTcyTCcTBUA 3a-
MbIKaHUSA C MOMOLLbIO NepeMblyek ABYX KOHTaKTHbIX nap J3 n J4, pac-
MONOXEHHbIX Ha cybbnoke 06paboTkM AaHHbIX (CM. puc.A.3 npunoxe-
Husa A yactu Il HacTosawero P3J). CooTBeTCTBME KOMOMHALMIN pexumam
ynpasneHus npueegeHo B 1abn. 5, rae «+» — HannumMe 3aMblkaHUSA KOH-
TaKTHOW Napbl, @ «-» — OTCYTCTBME 3aMblKaHUS.

Tabnuua 5
KoHTakTHaqa
Pexum ynpasneHus napa HasHaueHue pexvma
J3 J4
PABOTA - - OKcnyaTauMoHHbIA PEXnM
HATALIKA i + Pexunm nogrotoBku
K 9KcniyaTaumm 1 NoBepKu
KATTVBPOBKA + i Pexunm 1ocTMpoBKu
N KannbpoBKn

1.5.3.3. Pa3pﬂ}J,HOCTb MHOUKaUnMnNn n3MepdaeMbiX napamMmeTpoB Ha AUcCrsiee Ter-
JIOBbIMUCITIUTENA NpuBeOeHa B Tabn. 6.

Ta6bnuua 6
Kon-Bo 3HakoB npu
MpymeyvaHne
MHOMKauum
MapameTp
uernas | apobHas
4acCTb 4acCTb
[MepenonHeHne cY4eTYMKOB HACTynaeT, ecrnu
1. Konunyectso Tennotel W 9
1-10 3 W > 2x10° 'kan. Nocne nepenonHeHns cyeTyn-
(Mkan, FOx, MBT4)
Ka OTCYET HaYMHAETCHA C HyNIeBOro 3Ha4YeHus.
2. Tennosasi MOLWIHOCTb E 1-10 3
(Ckan/y 'Ox/y, MBT)
[MNepenonHeHne cY4eTYMKOB HACTynaeT, ecrnu
3. Macca tennoHocutens M (1) 1-10 3 M > 2x10° 1. MNMocne nepenorHeHMs cHeTuMKa
OTCYET HAaYNMHAETCS C HYNEBOro 3Ha4YEeHUs.
4. Temnepatypat (°C) 1-3 2
5. JaBneHwne xuakoctn P
2 1-4 3
(MMa, krc/cm®, 6ap)
lMNepenonHeHne cY4eTYMKOB HACTyNaeT, ecrnu
6. O6beM xuakocTn V (M°, 1) 1-10 3 V > 2x10° M®. Mocne nepenonHeHns cyeTymnka
OTCYET HAaYNHAETCS C HYNEBOro 3HAYEHUs.
7. CpegHumn o6beMHbIV pacxoa
TennoHocutens Q 1-10 3
(M*/4; n/MUR)
8. CpegHum MaccoBbIn pacxon
1-10 3
TennoHocutens G (1/4)
. Eannnubl nugukaummn KP
9. Eannusl uhaykay 1-7 3 | [vanason ssopa KP ot 0,001 4o 10000
(umn/n, umn/m)
10. Bpemsi HapaBoTKM T 1 MPO- Mpn MHOVKaUMK TEKYLLMX 3HAYEHU — Hapac-
TaloLLUM UTOrOM.
cTosl Tpp, C PACKpbITUEM Bpe- 1-7 2 n .
MEH NpOCTOR (4) pY MHAWKALMN apXUBHbIX 3HAYEHUIN — 3a UH-
TepBan apxXmMBMpOBaHMS.
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1.5.4. Perncrtpauus pesynbtaTtoB paboTbl

1.5.4.1. Pe3ynbtatbl N3MEPEHUN N BbIYUCIIEHUI 3aMUCLIBAIOTCH BO BHYTPEHHWNE
apXuBbl: 4acOBOW, CYTOYHbIM M MeECHAYHbIA, UMEeKLMe OAWUHAKOBYHO
CTPYKTYpY. 3anucb B apxuBbl ocyLlecTBnsaeTcs B pexvume PABOTA.

"my6buHa apx1MBOB COCTaBNSET:
- yacosoro — 1488 npeabiayLmnx Yyacos (62 npeablayLwmx CyTOK);
- CYTOYHOro — 366 npeabloyLUnX CyTOK;

- MecsiYHoro — 48 npeablayLmMx MecsLes.

MepeyeHb apxMBUpPYeMbIX NapameTpoB 3a UHTepBar apXMBUPOBa-
HUS:

- KONMMYECTBO Tenna no KaXkgow Tennocucteme (npupawlieHue — ons uc-
nonHexnmn TCPB-024, -024M, nHTerpanbHoe — ans TCPB-024M+);

- Konn4yecTBO Tenna Ha Hyxabl NBC no kaxgow Tennocucteme (npupa-
weHne — gnga mucnonHeHnn TCPB-024, -024M, wnHTerpanbHoe — Ans
TCPB-024M+);

- Macca TENSIOHOCUTENS NO KaKaown Tennocucteme (npupawieHne — ons
ncrnonHeHun TCPB-024, -024M, nHterpanbHas — ana TCPB-024M+);

- CyMMapHOe KONMYeCTBO Tensa no BceM Tennocuctemam®;

- CyMMapHasi Macca TEeNOHOCUTENS MO BCEM TenrocucTeMam™;

- BpeMsi HapaboTKKN NO KaXXAOW TENNOCUCTEME;

- TemnepaTypa UCTOYHMKA XONOAHOIO BOAOCHaGXKEHMS;

- cpefHsia TeMnepaTtypa Hapy»KHOro Bo3ayxa B CyMMapHbIX apXuBax;

- napamMeTpbl TPy6ONPOBOAOB MO KaXaol TENNOCUCTEME, 8 UMEHHO:

- KONIMYECTBO TeNna no Kaxgomy Tpybonposoay*;
- Macca TennoHoCcUTenNs No kaxaomy Tpybonposoay;
- HAKONIEHHbIN 06beM TennoHOCUTENS MO Kaxxaomy Tpybonpoeoay;
- cpefHee faBreHve no kaxaomy Tpybonposoay;

- cpefHsia TemnepaTtypa M CpedHEeB3BELUEHHas Temnepartypa no
Kaxkgomy Tpybonposoay;

- DONOSNHUTENbHbBIE apXMBbl KONMYECTBO TENsa 1 Maccbl TENNIOHOCUTENS,
a Takke KOnM4yecTBO Tenna Ha Hyxabl BC no kaxpgon tennocucreme
HapacTalwLUM NTOroM**;

- obwee Bpems HapabOTKM M NPOCTOSA ANS KaXOoW TennocucTembl (Ha-
pacTtatlowum ntorom ansa ncnonHenna TCPB-024M+ — cm. Tabn.15);

- 32 npusHaka HC no kaxgown tennocucteme (15 npusHakoB gnst ucnorsn-
HeHusa TCPB-024M+);

- anuTtenbHocTn HC no kaxkaon TennocucTeme;

- 00 12-Tn coBbLITUN U PEXUMOB TEMSIOCUCTEM.

* - He apxusupyemcs e ucnosiHeHuu TCPB-024M+;
** . peasiuzoeaHo e ucrnosiHeHuu TCPB-024M.
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1.5.4.2.

1.5.4.3.

BHUMAHUE! B Ttennosbluucnutene wucnonHeHuns TCPB-024M
cymmMapHoe konuyectso Tenna B TC MoXeT oTnnyatbCs OT CyMMbl Ha-
KOMMeHHOoro tenna no Tpybonposogam, T.K. Npn BO3HWKHOBeHUN HC c
HomMepamu 25, 26, 28, 29 (cM. npunoxeHune B vyacTtu Il HacToswero P3)
c peakuyuen Pacy. TC por (nepexog TC Ha goroBoOpHble 3HA4YeHUs Mo
Tenny u macce), HakonneHue Tenna u maccel B TpybonpoBogax byaet
NpoaoMKaTbCA MO U3MEPEHHBIM 3HAYEeHUAM, a B (bOpMyIbl pacyeT Te-
nna v Maccel Tensocuctembl OyayT NOACTaABNATbLCA 3a4aHHble O0ro-
BOpHble 3HayeHusa ETc (Gtc), Ere. Npn aTOM HakonneHHble B apxmBax
3HayeHus Tenna B Tpybonposogax (W1...W4), asnstTca Bcnomora-
TENbHbIMU BENMYMHAMU U HE MOTYT NPUHUMATLCA B KayecTBe pe3yrb-
TUPYIOLLMX 3HAYEHUA B OTYETaX, T.K. OHU HE KOHTPONMPYITCS Npu BO3-
HUKHOBEHWN BblleyKka3aHHbIX HC.

AnuTenbHOCTb paboTbl TENNIOCUCTEMBI (PUKCUPYETCA B apXuBeE Kak
y4yeTHoe Bpems Tyd, KOTOpoe onpeaenseTcs B COOTBETCTBUN C dhop-
Y \Va[e]7K

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

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

THc — Bpems npoctosa TC m3-3a HelTaTHbIX CUTYauun;
Tpex — Bpems npoctosa TC npu Beixoge m3 pexunma PABOTA.

CyeTuMKM BpEeMEeHW HapallMBaloTcs B Criedylollen nocnenosa-
TEenbHOCTU:

Tnut — Tpex — ToT — THC — THap. (2)

Onepauun BBOAA UMK MOAMMUKALMN HACTPOEYHbIX NapamMeTpoB, a
TaKke U3MeHeHue pexuma ynpasnennsa TB dukcupytoTca B xypHane
nonb3oBaTens 1 B XXypHane peXXnMoB COOTBETCTBEHHO, KOTOPble MOTyT
cogepxatb Ao 1000 3anucen.

3anucu xypHaroB nonb3oBaTens U PeXxmnMoB, Kak U 3Ha4YeHus ap-
XMBMPYEMbIX NapamMeTpoB, XPAHATCA B dHEProHe3aBUCUMOWN NaMsTn U
COXPaHAITCS AaXe B criydae OTKIHYEHUs SneKTponMTaHms npubopa.

TennoBblMUCIUTEND UMEET ANSA KaXXOoW TEennoCUCTEMbl CODCTBEHHbIE
He3aBNCUMbIE LIMKITMYECKNE XypHarbl pernctpaumm HewTaTHbIX CUTya-
umrm n otkasos rnydouHonm o 500 3anucen kaxabin. B xypHanax HC un
OTKa30B PErnCTpUpYOTCS:

- Bpemd Ha4ana BO3SHUNKHOBEHUA HC wnun oTkasa;

- BpeMsi OkoH4aHusa HC;
- HoMmep 1 Tun HGC;

- TN OTKa3a.
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1.5.5. ®dukcauma HewTaTHbIX CUTyaLUN

1.5.5.1. lMNMopg HewTaTHOW cUTyaumen (HewTaTHbIM PEXMMOM TENIOCUCTEMbI)
NMOHMMaeTCa CUTyauns, Npy KOTOpon obHapyXmnBaeTcss HECOOTBETCTBME
3Ha4YeHNn n3mepsieMblX NapameTpoB HOPMaSibHOMY pexunmy (yHKLUMO-
HUPOBaHUS TEMNOCUCTEMBI.

1.5.5.2 TennoBblMUCNUTENDb NO3BOMAET MO KaXOon Tennocucreme 3agasaTb A0
24 BMOOB HewWTaTHbIX CUTyauun C (PUKCUPOBAHHLIM KpuTepuem (8o 7
BnaoB ansa ucnonHeHns TCPB-024M+) n go 8 HC ¢ npuBA3Kon K KOH-
KpeTHon cxeme TennonoTpebnenus.

BoamoxHble HC ¢ doMKCMpOBaHHbIM KPUTEPUEM U BapUaHTbl peak-
UMM Ha HUX NpuBedeHbl B npunoxeHun B yactu Il HacToswero P3. Pe-
rmcTpaumnsa kaxgon HC conpoBoxgaeTcsi yCTaHOBIEHMEM COOTBETCT-
ByloLLEero cpniara B apxmBax n otobpaxkaetca Ha gucnnee B MeH0 «AP-
XUBbI» B crieaytowem Buge:

(Homep HC) (31) (16)

(Homep HC) (15) (0)

BHUMAHME! B ncnonHennn TCPB-024M+ otobpaxeHune Ha guc-
nnee BpeMeH HapaboTku THap 1 npoctoa Tnp npomM3BOANTCS 3a WUH-
TepBan apxMBMpOBaHWS, a 3anncb B apXmBbl — HapacTaloLWmMM UTOrOM.

1.5.6. BHewHue cBA3U

1.5.6.1. NHTepdbenchl npubopa

MocnepoBaTenbHble UHTEpdencbl RS-232, RS-485 n uHtepdenc
Ethernet obecneunBaloT BO3MOXHOCTb [[OCTyNa K W3MepUTENbHbIM,
pacyeTHbIM M YCTAHOBOYHbLIM MapamMeTpaM, BKMo4vas apxusbl. [1pu
3TOM BO3MOXHA MOAUPMKALMA YCTaHOBOYHbIX NapaMeTpoB, a Takke C
Luenblo MCNoNb30BaHUA B pacyeTax, BBOA MO nocregoBaTesibHbIM UH-
Tepdencam TeKyllero 3HavyeHuMs TemnepaTtypbl Ha UCTOYHUKE XONoAa-
Hon BoAbl. lMocnegoBaTesnibHble UHTEPdENCHI NOAEPKMBAKOT pacLIun-
peHHbIN npoTokosl ModBus, MpuHATBIA B KayecTBe CTaHOApTHOrMo B
npubopax pupmbl «B3JTET».

MocnepoBaTenbHbIN MHTEPpenc RS-232 mMoXeT mMcnonb3oBaTbCsA
ans:

a) pacrnedaTtkM apxvMBHbIX U TEKYLUMX 3HAYEHUN n3MepsieMblX napa-
MeTpoB Ha npuHTepe 4vepes MK nnu agantep npuHtepa «B3JIET
Ally;

0) cuMTbiBaHMSI apxvMBOB C TMOMOLLBI apPXMBHOIO CYMTbIBATENS
«B3JIET AC» ncnonHexnna ACAB-020;

B) HenocpencrteeHHom cBsa3n c NK:
- No kabent npu AnMHe NUHUK CBA3M A0 15m;

- No TenedOHHON NMHMUM C MOMOLLIbID MoJeMa UNn paauvonmnuHUA ¢
MOMOLLbIO PaAMOMOAEME;
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- No nuHMKM undpoBon ceasm ctaHgapta GSM 900/1800 MI'y ¢ no-
MoLLblo agantepa coTtoBon cBsA3n «B3JIET AC» wucnonHeHus
ACCB-030.

[anbHOCTb CBA3M NO TenedOHHON NMNHUK, paguoKaHasny n coToBoun
CBS3M OrnpeferniseTca xapakTepucTtnkamum TeneoHHON NMHUK, paguno-
KaHana n kaHana CoTOBOM CBSi3W 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 Hanuymm B rpynne npubo-
pPOB pasHbIX NpousBoauTeENen A B3aMMHOIO COrfacoBaHus NPOTOKO-
noB obMeHa MOXEeT MCMNonb30BaTbCHA aganTep CEeTEBbIX NPOTOKONOB
«B3JIET AC» ncnonHenms ACIB-010.

MogkntoyeHne agantepa cotosoun cea3nm ACCB-030 k nHtepgency
RS-232 ognHo4Horo TB gaeT BO3MOXHOCTb B pexume «on-line» nepe-
AaBaTb TEKyLLYyH MHGOPMaLUMIO NO KaHany COTOBOW CBA3W, B TOM YMcCne
n B NHTepHerT. MogkntoyeHmne ACCB-030 k rpynne TB, cBs3aHHbIX B Nno-
KanbHyl ceTb No uHTepdency RS-485, obecneunBaeT nepegadvyy aHa-
NOMMYHON MHPOPMaLMK NooYepeaHO Mo Kaxagomy npudopy. Kpome To-
ro, nNpu BO3HWKHOBeHWWN kakon-nnbo HC, agantep cOTOBOM CBSA3U
ACCB-030 npu coOTBETCTBYHOLLEN HAaCcTponKke nepegaet MHopMauuno
o HC Ha K, B Buae SMS-coobLeHns nnm 3BOHKOM Ha COTOBbIN Tene-
doH onepartopa.

Mcnonb3yst kaHan COTOBOW CBA3W MOXHO Ha 6ase nmporpamMmHOro
komnnekca «B3JIET Cll» opraHu3oBbiBaTb AUCMNETYEPCKYO CETb Ans
MHOIMMX OOWHOYHBIX U rPynn NpPUbopoB Kak OAHOTUMHBLIX, TaK U pasHo-
TUMNHBIX MO HAa3HAYEHNIO.

CkopocTtb 06MmeHa no uHtepderncam RS-232 n RS-485 ot 2400 go
19200 bopg yctaHaBnuBaeTcsa B npubope.

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

WHTepdenc Ethernet ncnonbadyetca ansa obMeHa AaHHbIMU Yepes
WHTepHeT mexay npubopamu nokanbHOM CeTU N yaaneHHbIM KOMIMbHo-
Tepom (komnbtoTepamn). OBMeEH OCyLeCTBNSETCs Yepes L3 No-
KanbHOW ceTu, umerowmin cobctBeHHbIn (rnobanbHein) IP-agpec. Mpu
obMeHe [JaHHble ynakoBbIBalOTCA B CTek npotokonos Ethernet / IP /
UDP / TFTP / Modbus. NogaepxnBaetcs Takke npotokon ARP (Ether-
net / ARP), koTtopbin ncnonbadyetca ana onpegeneHna MAC-agpeca
y3na no IP-agpecy 3anpoca. lNogknoyveHne k cetn Ethernet npuBegeHo
Ha puc.A.3 npunoxenunsa A yactu Il HacTosiwero pykosoacTea. ns no-
nyyeHus IP-agpeca v gpyrMx AaHHbIX MpUM UCNONb30BaHWM MOAYNS
Ethernet HeobxogMmo 0BpaTUTLCA K CUCTEMHOMY agMWUHUCTPATOPY Y3-
na y4yeTa, Ha KOTOPOM YCTaHaBNMBAETCS TENSIOBbIMUCINTENb.

1.5.6.2. YHuBepcanbHble BbIXObl.

B TennoBbluMcnMTEND MO 3aKa3y MOXET OblTb YCTAHOBMEH CepBuC-
HblA MOAYIb YHUBEpPCanbHbIX BbIXOAOB, UMELWMIA 00 4-X ranbBaHUYe-
CKW pa3Bsi3aHHbIX YHUBEpPCalbHbIX BbIXOAOB, paboTatoLmX B YACTOTHOM
UINW NIOTMYECKOM peXnmanx.
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HasHadeHunss yHuBepcarnbHbIX BbIXOAOB, pexumbl paboTbl, napa-
MEeTPbl BbIXOAHbIX CUFHAMNOB, a Takke OTKIIYEHNE BbIXOLOB 3a4aloTcs
NporpaMMHbIMKU yCTaHOBKamMn. BO3MOXHblE 3HAYeHWA YCTaHOBOK Ans
4YaCcTOTHOroO pexxuma npuBeaeHbl B Tabn. 7, Ansa NIOrmM4eckoro pexunma —
B Tabn. 8.

Cxema OKOHEe4YHOro Kackaga BbIXOOOB WM oOnucaHue ero paboTbl
npuBeaeHbl Ha puc.b.6 npunoxeHns b yactu Il HacTodwero pykoBo-
AcTBa.

B yactoTHOM pexume paboTbl HA OTKPbITbIN BbIXOA BblOAETCS UM-
nynbCHas MocnegoBaTenbHOCTb TUMA «MeaHdp» CO CKBaXXHOCTbO 2,
YyacToTa cnefoBaHUsA KOTOPOW MPONopLMOHarnbHa TEKyLeMy 3Ha4YeHUIO
mMaccoBoro pacxoga G (t/4), temnepatypbl t (°C) wunu pasneHuo P
(MIMa). Bo3amoxHo maclitabupoBaHue paboTbl YaCTOTHOrO Bbixoda My-
TEM NPOrpamMmMHON YCTAaHOBKM 3HAYEHMS MaKCUMarbHOW YacToTbl pabo-
Tbl BbIXOAA Fuake, KO3dMUneHTa npeobpasoBaHma pacxoga KP, a
TaKKe HWKHEro M BEPXHEro MOPOroBbIX 3HAYEHUA MacCoBOro pacxoaa,
Temnepartypbl Unu gaenexHusi, cootBeTcTByOWMX Yactote 0 'y n Fyake

Ha Bbixoge. MakcumanbHO BO3MOXHOE 3Ha4yeHue Fyake = 3000 L.

Ona npaBunbHOW paboThl YHMBEpCanbHbIX BbIXOAOB B TENnoBbi-
yucnuTene npeaycMoTpeHa npoleaypa aBToMaTUYecKoro pacyeTa Ko-

adppuumneHTa KP B 4acTOTHOM pexume.

Pac4yeT KP nponsBoguTca no 3agaHHbIM Mosfb3oBaTesieM 3Ha4YeHu-
SIM BEPXHEro N HWXHEero rnoporoB M3MEpPAeMOoro napameTpa M Makcu-

MalibHOMY 3Ha4Y€HNKo BbIXOAHOM 4acTOTbl Fyakc.

Tabnuua 7
HanmeHoBaHue napameTpa Obosnauenue &
ctpoke NMAPAM.

Bbixoa 3aKkpbIT Het
MaccoBkin pacxop B 1-m Tpy6onposoae 1-1 Tennocuctembl 1G1
MaccoBkin pacxop Bo 2-m TpybonpoBoge 1-/ TennocucTembl 1G2
MaccoBkin pacxop, B 3-m Tpy6onposoae 1-1 Tennocuctembl 1G3
MaccoBkin pacxop, B 4-m Tpybonposoae 1-1 Tennocuctembl 1G4
PasHoCcTb MaccoBbIX pacxogos B 1-m u 2-m Tpybonposogax 1- TennoCMCTeEMbI 1G1-1G2
Pa3sHoCTb MaccoBbIX pacxogos B 3-M U 4-m Tpybonposogax 1- TeNNOCMCTEMBI 1G3-1G4
Temnepatypa B 1-m Tpy6onposoge 1-1 Tennocuctemsl 1t1
Temnepatypa Bo 2-m TpybonpoBoge 1-1 Tennocuctemsl 1t2
Temnepatypa B 3-m Tpybonposoge 1-1 Tennocuctemsl 1t3
Temnepatypa B 4-m Tpy6onposoge 1-1 Tennocuctemsl 1t4
PasHocTb Temnepatyp B 1-m 1 2-m Tpybonposogax 1-n Tennocucremsl 1t1-1t2
PasHocTb Temnepatyp B 3-M 1 4-m Tpybonposogax 1-n Tennocucremsl 1t3-1t4
[aeneHve B 1-m TpybonpoBoae 1-n TennocncTemsol 1P1
[asneHune Bo 2-M Tpybonposoae 1-i TennocnucTembl 1P2
[asneHve B 3-M TpybonpoBoae 1-n TennocncTemsol 1P3
[aeneHve B 4-m TpybonpoBoae 1-n TennocncTemsl 1P4
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MpoaonxxeHue Tabn. 7

HanmeHoBaHuWe napameTpa

O6o3HayeHue B
ctpoke NMAPAM.

MaccoBbi pacxog B 1-m Tpyb6onpoBoge 2-i TennocucTeMbI 2G1
MaccoBbin pacxof Bo 2-m TpybonpoBoge 2-11 TennocucTemMbl 2G2
MaccoBbin pacxog B 3-m TpybonpoBoge 2-i TennocucTeMbI 2G3
MaccoBbin pacxog B 4-m TpybonpoBoge 2-i TennocucTeMbI 2G4
Pa3HOCTb MaccoBbIX pacxofoB B 1-M 1 2-m TpybonpoBogax 2-n TeNOCUCTEMbI 2G1-2G2
Pa3HOCTb MaccoBbIX pacxofoB B 3-M 1 4-m TpybonpoBogax 2-n TeNOCUCTEMbI 2G3-2G4
Temnepatypa B 1-m TpybonpoBoae 2-11 TennoCUCTEMbI 2tl
Temnepatypa Bo 2-m TpybonpoBoae 2-11 TennocucTeMbI 2t2
Temnepatypa B 3-m TpybonpoBoae 2-11 TeNNoCUCTEMbI 2t3
Temnepatypa B 4-m TpybonpoBoae 2-1 TeNNoCUCTEMbI 2t4
PasHocTb Temnepatyp B 1-M 1 2-m TpybonpoBogax 2-i TeNNOCUCTEMbI 2t1-2t2
PasHocTb Temnepatyp B 3-M 1 4-M TpybonpoBogax 2-1 TENNOCUCTEMBbI 2t3-2t4
[aeneHune 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-i TENNOCUCTEMBI 2P4
MaccoBbin pacxog B 1-m Tpy6onpoBoae 3- TENNOCUCTEMBI 3G1
MaccoBbin pacxog Bo 2-m TpybonpoBoae 3-1 Tennocuctembl 3G2
MaccoBti pacxog B 3-m Tpy6onpoBoae 3-1 TENNOCUCTEMBI 3G3
MaccoBkin pacxog, B 4-m TpybonpoBoae 3-1 TennocucTeMb! 3G4
Pa3HocTb MaccoBbIx pacxogoB B 1-M u 2-m Tpybonposoaax 3-M TENIOCUCTEMBI 3G1-3G2
PasHoCTb MaccoBbIX pacxogos B 3-M U 4-m Tpybonposogax 3- TENNOCUCTEMBI 3G3-3G4
Temnepatypa B 1-m TpybonpoBoge 3-11 TennoCcUcCTeMbI 3tl
Temnepatypa BO 2-M TpybonpoBoge 3-i TennocucTemsl 3t2
Temnepatypa B 3-m Tpy6onpoBoge 3-11 TeNI0CUCTEMbI 3t3
Temnepatypa B 4-m Tpybonposoge 3-i TensiocncTemMsl 3t4
PasHocTb TemnepaTtyp B 1-M 1 2-M TpybonpoBogax 3-1 TENSIOCUCTEMDI 3t1-3t2
PasHocTb TemnepaTtyp B 3-M 1 4-m TpybonpoBogax 3-1 TensiocnucTeMsl 3t3-3t4
[aeneHue B 1-m TpybonpoBoae 3-1 TENIIOCUCTEMDI 3P1
[asneHue Bo 2-m Tpybonposoae 3-1 TENNOCUCTEMbI 3P2
HaeneHune B 3-m TpybonpoBoae 3-n TeNNOCUCTEMBI 3P3
[asneHue B 4-m Tpybonposoge 3-11 TENOCUCTEMBI 3P4

B noruyeckom pexvime Ha BbIxOA4e HanuMumnio cobbITus (Mnu ero on-
peaeneHHOMY COCTOSIHWMIO) COOTBETCTBYET OAWMH YPOBEHb 3reKTpuye-
CKOro CurHana, a OTCyTCTBMIO COObITUS (MU UHOMY €ro COCTOSHMIO) —

APYroli ypoBeHb curHana.

MporpaMMHO Onsi NOrMYECKOro pexmnma 3a0aeTca akTUBHbIA Ypo-
BeHb (AKTUB. yp.), T.€. ypoBeHb curHana (Bbicokun nnn Huskmn), co-
OTBETCTBYIOLLMA HaNMUUIO COOLITUS, @ TakkKe 3HAYEHUSI KOHCTaHT Mo

MaccoBOMY pacxofy, TeMmnepaType 1 AaBneHuHo.
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Tabnwuua 8

HanmeHoBaHune cobbiTus

O6o3HayeHue B
ctpoke NMAPAM.

BbIxoA 3aKkpbIT Het
1-a Tennocucrema

MaccoBbi pacxog B 1-m TpybonpoBoge 6ornblue MacCoBOro pacxoga Bo 2-m Tpy-

1G1>1G2
bonpoBoae
MaccoBbi pacxog B 1-m TpybonpoBoge MeHbLLe MacCoOBOro pacxoda Bo 2-M Tpy-

1G1<1G2
bonpoBoae
MaccoBbin pacxog B 3-m TpybonpoBoge 6ornblue MaccoBOro pacxoaa B 4-m Tpy-

1G3>1G4
tonpoBoae
MaccoBbin pacxog B 3-m TpybonpoBoae MeHbLle MacCoBOro pacxona B 4-M Tpy-

1G3<1G4
oonpoBoae
MaccoBbit pacxog B 1-m Tpyb6onpoBoge 60sblue KOHCTaHThI 1 1G1>KoHcT1
MaccoBbit pacxog B 1-m TpybonpoBoge MeHbLUEe KOHCTaHTbI 1 1G1<KoHcTt1
MaccoBbi pacxog Bo 2-Mm TpybonpoBoge 6onbLue KOHCTaHTbI 1 1G2>KoHcTt1
MaccoBbit pacxog Bo 2-M Tpyb6onpoBoae MeHbLue KOHCTaHTbI 1 1G2<KoHcTt1
MaccoBbit pacxog B 1-m TpybonpoBoge 60sblue KOHCTaHThI 1 1G3>KoHcT1
MaccoBbit pacxog B 1-m TpybonpoBoge MeHbLUe KOHCTaHTbI 1 1G3<KoHcTt1
MaccoBbit pacxog B 1-m Tpyb6onpoBoge 60sblue KOHCTaHThI 1 1G4>KoHcT1
MaccoBbit pacxog B 1-m TpybonpoBoge MeHbLUEe KOHCTaHTbI 1 1G4<KoHcTt1

Pa3HOCTb MaccoBbIX pacxofoB B 1-M 1 2-m TpybonpoBogax 60nbLue KOHCTaHTbI 1

1G1-1G2>KoHcT1

Pa3HOCTb MaccoBbIX pacxonoB B 1-M U 2-M pr6onpoaop,ax MEHbLLIE KOHCTaHThI 1

1G1-1G2<KoHcT1

PasHoCTb MaccoBbIxX pacxogos B 3-M U 4-m Tpybonpoogax 6onbLie KOHCTaHThI 1

1G3-1G4>KoHcT1

Pa3HOCTb MaccoBbIX pacxogoB B 3-M 1 4-Mm TpybonpoBoax MeHbLUEe KOHCTaHThI 1

1G3-1G4<KoHcT1

Temnepatypa B 1-m Tpybonposoge bonbLle TemnepaTtypbl BO 2-M Tpybonposoae 1t1>1t2
Temnepatypa B 1-m TpybonpoBoge MeHbLle TemnepaTypbl BO 2-M Tpybonposoae 1t1<1t2
Temnepatypa B 3-M TpybonpoBoge bonblie Temnepatypbl B 4-m Tpybonposoae 1t3>1t4
Temnepatypa B 3-M TpybonpoBoge MeHblle TemnepaTypbl B 4-m Tpybonposoae 1t3<1t4
Temnepatypa B 1-m TpybonpoBoge 00onbLle KOHCTaHThI 1 1t1>KoHcTt1
Temnepatypa B 1-M TpybonpoBoge MeHbLUE KOHCTaHTbI 1 1t1<KoHcTt1
Temnepatypa B0 2-M Tpybonposoe 6onbLue KOHCTaHThI 1 1t2>KoHcT1
Temnepatypa BO 2-M TpybonpoBoAe MeHbLUE KOHCTaHThI 1 1t2<KoHcT1
Temnepatypa B 3-M TpybonpoBoge 00orbLle KOHCTaHThI 1 1t3>KoHcT1
Temnepartypa B 3-m Tpy6onpoBoge MeHbLUe KOHCTaHThI 1 1t3<KoHcT1
Temnepatypa B 4-m Tpy6onpoBoge 6onbLue KOHCTaHThbI 1 1t4>KoHcT1
Temnepatypa B 4-m Tpy6onpoBoge MeHbLUe KOHCTaHThI 1 1t4<KoHcT1

PasHocTb Temnepatyp B 1-m 1 2-m TpybonpoBogax 6onbLue KOHCTaHThI 1

1t1-1t2>KoHcT1

PasHocTb Temnepatyp B 1-M 1 2-M TpybonpoBoAax MeHbLUE KOHCTaHThI 1

1t1-1t2<KoHcT1

PasHocTb Temnepatyp B 3-M 1 4-M TpybonpoBoaax 6onbLue KOHCTaHThI 1

1t3-1t4>KoHcT1

PasHocTb Temnepatyp B 3-M 1 4-M TpybonpoBOAax MeHbLUE KOHCTaHThI 1

1t3-1t4<KoHcT1

HaeneHuve B 1-m TpybonpoBoae 6onblie gaBneHus Bo 2-M Tpybonposoae 1P1>1P2
[dasneHuve B 1-m TpybonpoBoae MeHbLUe AaBreHns Bo 2-M Tpybonposoae 1P1<1P2
[aeneHue B 3-m Tpybonposoae 6onblue gasneHus B 4-m tpybonposoae 1P3>1P4
HasneHuve B 3-M TpybonpoBoae MeHblUe AaBreHns B 4-M Tpybonposoae 1P3<1P4
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MpoaonxeHue Tabn. 8

HanmeHoBaHune cobbiTus

O06o3HayeHue B
ctpoke NMAPAM.

2-91 Tennocucrtema

MaccoBeiit pacxog B 1-mM TpyGonpoBoae Gonblue MaccoBOro pacxoga Bo 2-M Tpy-

2G1>2G2
bonpoBoae
MaccoBbin pacxog B 1-m TpybonpoBoge MeHbLLe MacCoOBOro pacxoga Bo 2-M Tpy-

2G1<2G2
bonpoBoae
MaccoBbin pacxog B 3-m TpybonpoBoge 6ornbLue MaccoBOro pacxoaa B 4-m Tpy-

2G3>2G4
bonpoBoae
MaccoBbinn pacxog B 3-m TpybonpoBoae MeHbLle MacCOBOro pacxona B 4-M Tpy-

2G3<2G4
bonpoBoae
MaccoBbi pacxog B 1-m Tpyb6onpoBoge 60sblue KOHCTaHTbI 2 2G1>KoHcT2
MaccoBbi pacxog B 1-m TpybonpoBoge MeHbLUEe KOHCTaHTbI 2 2G1<KoHcT2
MaccoBbi pacxog Bo 2-m TpybonpoBoge 6onbLue KOHCTaHTbI 2 2G2>KoHcT2
MaccoBbin pacxof Bo 2-M Tpyb6onpoBoae MeHbLUEe KOHCTaHTbI 2 2G2<KoHcT2
MaccoBbin pacxog B 3-m TpybonpoBoge 60sblue KOHCTaHTbI 2 2G3>KoHcT2
MaccoBbi pacxog B 3-m TpybonpoBoae MeHbLUE KOHCTaHTbI 2 2G3<KoHcT2
MaccoBbi pacxog B 4-m TpybonpoBoge 60sbLue KOHCTaHTbI 2 2G4>KoHcT2
MaccoBbi pacxof B 4-m TpybonpoBoae MeHbLUE KOHCTaHTbI 2 2G4<KoHcT2

Pa3HOCTb MaccoBbIX pacxofoB B 1-M 1 2-m TpybonpoBogax 605bLue KOHCTaHTbI 2

2G1-2G2>KoHcT2

PasHOCTb MaccoBbIX pacxogoB B 1-M 1 2-m pr6onposop,ax MEHbLLE KOHCTaHTbI 2

2G1-2G2<KoHcT2

Pa3HoCTb MaccoBbIX pacxogos B 3-M U 4-m Tpybonposogax 6onbLle KOHCTaHTbI 2

2G3-2G4>KoHcT2

Pa3HOCTb MaccoBbIX pacxogos B 3-M U 4-m TpybonpoBoaax MeHbLUEe KOHCTaHThbI 2

2G3-2G4<KoHcT2

Temnepatypa B 1-m Tpybonposoge bonblle TemnepaTtypbl BO 2-M Tpybonposoae 2t1>2t2
Temnepatypa B 1-m TpybonpoBoge MeHbLle TemnepaTypbl BO 2-M Tpybonposoae 2t1<2t2
Temnepatypa B 3-M TpybonpoBoe bonblie Temnepatypbl B 4-m Tpybonposoae 2t3>2t4
Temnepatypa B 3-M TpybonpoBoge MeHblle TemnepaTypbl B 4-m Tpybonposoae 2t3<2t4
Temnepatypa B 1-m TpybonpoBoge 005bLle KOHCTaHTbI 2 2t1>KoHcT2
Temnepatypa B 1-m TpybonpoBoge MeHbLUEe KOHCTaHTbI 2 2t1<KoHcT2
Temnepatypa Bo 2-M TpybonpoBoge 005bLle KOHCTaHTbI 2 2t2>KoHcT2
Temnepatypa BO 2-M TpybonpoBoge MeHbLIE KOHCTaHTbI 2 2t2<KoHcT2
Temnepatypa B 3-M TpybonpoBoge 005bLle KOHCTaHThI 2 2t3>KoHcT2
Temnepatypa B 3-M TpybonpoBoge MeHbLUE KOHCTaHTbI 2 2t3<KoHcT2
Temnepatypa B 4-m Tpy6onposoge 6onbLie KOHCTaHTbI 2 2t4>KoHcT2
Temnepatypa B 4-m Tpy6onpoBoge MeHbLUE KOHCTaHTbI 2 2t4<KoHcT2

PasHocTb Temnepatyp B 1-M 1 2-M TpybonpoBoaax 60nblue KOHCTaHTbl 2

2t1-2t2>KoHcT2

PasHocTb Temnepatyp B 1-M 1 2-M TpybonpoBOAax MeHbLUE KOHCTaHTbI 2

2t1-2t2<KoHcT2

PasHocTb Temnepatyp B 3-M 1 4-M TpybonpoBogax 60onbLie KOHCTaHTbl 2

2t3-2t4>KoHcT2

PasHocTb Temnepatyp B 3-M 1 4-M TpybonNpoBOAax MeHbLUE KOHCTaHTbI 2

2t3-2t4<KoHcT2

HaeneHve B 1-m TpybonpoBoae 6onblie gaBneHus Bo 2-M Tpybonposoae 2P1>2P2
[aeneHuve B 1-M TpybonpoBoae MeHbLUe AaBreHns Bo 2-M TpybonpoBoae 2P1<2P2
[aeneHuve B 3-m Tpybonposoae 6onblue gasneHus B 4-m tpybonposoae 2P3>2P4
HaeneHuve B 3-M TpybonpoBoae MeHblUe AaBreHns B 4-M Tpybonposoae 2P3<2P4
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MpoaonxeHue Tabn. 8

HanmeHoBaHune cobbiTus

O06o3HayeHue B
ctpoke NMAPAM.

3-9 Tennocucrema

MaccoBeiit pacxog B 1-mM TpyGonpoBoae Gonblue MaccoBOro pacxoda Bo 2-M Tpy-

3G1>3G2
bonpoBoae
MaccoBbi pacxog B 1-m TpybonpoBoge MeHbLLe MacCoOBOro pacxoga Bo 2-M Tpy-

3G1<3G2
bonpoBoae
MaccoBbi pacxog B 3-m TpybonpoBoge 6ornbLue MaccoBOro pacxoaa B 4-m Tpy-

3G3>3G4
tonpoBoae
MaccoBbin pacxog B 3-m TpybonpoBoae MeHbLLe MacCOBOro pacxona B 4-M Tpy- 3G3<3G4
oonpoBoae
MaccoBbi pacxog B 1-m TpybonpoBoge 60sbLue KOHCTaHTbI 3 3G1>KoHcT3
MaccoBbit pacxog B 1-m TpybonpoBoae MeHbLUEe KOHCTaHTbl 3 3G1<KoHcT3
MaccoBbin pacxog Bo 2-m Tpy6onpoBoge 6onbLue KOHCTaHTbl 3 3G2>KoHcT3
MaccoBbit pacxog Bo 2-M Tpyb6onpoBoae MeHbLUEe KOHCTaHTbl 3 3G2<KoHcT3
MaccoBbit pacxog B 3-m TpybonpoBoge 60sblue KOHCTaHTbI 3 3G3>KoHcT3
MaccoBbit pacxog B 3-m TpybonpoBoae MeHbLUE KOHCTaHTbl 3 3G3<KoHcT3
MaccoBbit pacxog B 4-m TpybonpoBoge 60sblue KOHCTaHTbI 3 3G4>KoHcT3
MaccoBbit pacxog B 4-m TpybonpoBoae MeHbLUE KOHCTaHTbl 3 3G4<KoHcT3

Pa3HOCTb MaccoBbIX pacxodoB B 1-M 1 2-m TpybonpoBogax 60mbLUe KOHCTAHTbI 2

3G1-3G2>KoHcT3

PasHOCTb MaccoBbIX pacxogos B 1-M u 2-m pr6onposop,ax MEHbLLE KOHCTaHTbI 2

3G1-3G2<KoHcT3

Pa3HOCTb MaccoBbIX pacxogos B 3-M U 4-m Tpybonpoogax 60nbLie KOHCTaHThI 2

3G3-3G4>KoHcT3

Pa3HOCTb MaccoBbIX pacxogos B 3-M U 4-m TpybonpoBogax MeHbLUEe KOHCTaHThbI 2

3G3-3G4<KoHcT3

Temnepatypa B 1-m Tpybonposoge bonblle TemnepaTtypbl BO 2-M Tpybonposoae 3t1>3t2
Temnepatypa B 1-m TpybonpoBoge MeHbLle TemnepaTypbl BO 2-M Tpybonposoae 3t1<3t2
Temnepatypa B 3-M TpybonpoBoe bonblle Temnepatypbl B 4-m Tpybonposoae 3t3>3t4
Temnepatypa B 3-M TpybonpoBoge MeHblle TemnepaTypsl B 4-m Tpybonposoae 3t3<3t4
Temnepatypa B 1-m TpybonpoBoge 60rbLle KOHCTaHTbI 3 3t1>KoHcT3
Temnepatypa B 1-M TpybonpoBoge MeHbLUE KOHCTaHTbI 3 3t1<KoHcT3
Temnepatypa B0 2-M TpybonpoBoge 00nbLle KOHCTaHTbl 3 3t2>KoHcT3
Temnepatypa BO 2-M TpybonpoBoge MeHbLIE KOHCTaHTbI 3 3t2<KoHcT3
Temnepatypa B 3-M TpybonpoBoge 60orbLle KOHCTaHTbI 3 3t3>KoHcT3
Temnepatypa B 3-M TpybonpoBoge MeHbLIE KOHCTaHTbI 3 3t3<KoHcT3
Temnepatypa B 4-m Tpy6onpoBoge 6onbLie KOHCTaHTbl 3 3t4>KoHcT3
Temnepatypa B 4-m Tpy6onpoBoge MeHbLUEe KOHCTaHTbl 3 3t4<KoHcT3

PasHocTb Temnepatyp B 1-m 1 2-m TpybonpoBogax 6onblie KOHCTaHTbl 3

3t1-3t2>KoHcT3

PasHocTb Temnepatyp B 1-m 1 2-M TpybonpoBOAax MeHbLUE KOHCTaHTbl 3

3t1-3t2<KoHcT3

PasHocTb TemnepaTtyp B 3-M 1 4-m TpybonpoBogax 6onbLue KOHCTaHTbl 3

3t3-3t4>KoHcT3

PasHocTb Temnepatyp B 3-M 1 4-M TpybonNpoBOAax MeHbLUE KOHCTaHTbl 3

3t3-3td<KoHcT3

HaeneHuve B 1-m TpybonpoBoae 6onblie gaBneHus Bo 2-M Tpybonposoae 3P1>3P2
[dasneHuve B 1-M TpybonpoBoae MeHbLUe AaBreHns Bo 2-M TpybonpoBoae 3P1<3P2
[aeneHuve B 3-m Tpybonposoae 6onblue gasneHus B 4-m tpybonposoae 3P3>3P4
HasneHuve B 3-M TpybonpoBoae MeHblUe AaBreHns B 4-M Tpybonposoae 3P3<3P4
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1.5.6.3.

1.5.6.4.

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

BxogHon kackag (cm. puc.b.7 npunoxenna b yactu Il HacTosiwero
P3) moxeT paboTaTb B ABYX pexumax, 3agaBaemMblX C NOMOLLbIO KOH-
TakTHbIX Nap J1-J12 Ha nnate komMmyTaumm (CM. puc.A.4 NnpunoxeHunsa A
YyacTu Il HacTosiwero PJ):

B aKTUBHOM PEXMME YAaCTOTHO-UMMNYSbCHbIE BXOAbl MUTAKOTCA OT BHYT-
PEHHErO ranbBaHMYECKN pa3BsA3aHHOrO UCTOYHMKA HanpshkeHusa +5 B
(KOHTaKTHbIE Napbl 3aMKHYTbl NepeMbldykaMn). B aToM pexunme Ha BXxoA
AOSTDKHbI nogaBaTbCA MO0 MMNYIbCbl HaMPSXXeHUs ¢ napameTpamu:
nornyeckmn Homnb — 0...1,0 B, nornyeckasa eguHmnua — 2,0...5,0 B, nnbo
3aMblkaHne/pa3pblB MEXaHNYECKNX KOHTAKTOB, NPUYEM COMPOTUBIIEHME
BHELLHEW LEenu npy 3aMKHYTOM COCTOSIHUM MEXaHUYECKNUX KOHTAKTOB He
AormkHo npesbliwaTb 100 Owm;

B MACCMBHOM pexmnme (KOHTaKTHble Mapbl pa3oMKHYTbl) HA BXO4 OOSXK-
Hbl NogaBaTbCA UMMYNbCbl TOKa C napameTpamu: JIOrMY4eCcKUn HOMb —
0...0,2 mA, nornyeckasa eguHuya — 0,5...20 MA.

Mpy NOAKMOYEHUN K YaCTOTHO-MMMYNbCHBIM BXO4AaM AOJSDKHA CO-
6noaaTbCsl NONSPHOCTL B COOTBETCTBUM C MAPKMPOBKOW Ha nevaTHOn
nnaTe, a YyactoTa crneaoBaHMs UMMNYNbCOB Ha BXOAE [OMKHA OblTb He
meHee 0,005 Ny n He 6onee 2000 Iu.

BHUMAHWUE! HanpsixeHue Ha 4acmomHO-UMMYJIbCHbIX 6XO-
dax He QOJIKHO npeebiwamb 5,5 B!

Mpwu BbINyCcKe N3 NpomnsBoACTBa AN MMMYIbCHbIX BXxogoB TB ycTa-
HaBNMBaETCS NACCUBHbIN PEXUM NUTAHUS U 3HAYEHUE KOHCTaHTbI npe-
obpasoBaHud, cooTBeTcTByowWwen DN32 gns pacxogomepoB (OUpMbI
«B3MNET».

Jlormyeckne Bxogbl DIR1-DIR3 npegHasHadeHbl ans npyemMa curHana
HanpaBreHMs1 NOTOKa OT npeobpasoBaTenen pacxoga. lNpu ycraHoBke
BxogoB DIR1-DIR3 B akTuBHbIN peXuM BO3MOXHa OpraHu3auusi ¢ ux
nomowiblo yHKumMn «OxpaHa», «[loxapHasa curHanmsauusay, «KoH-
Tponb nutanus MNMP».

MporpaMmHO nornyeckue BxoAbl MOryT ObiTb NMMBO OTKMIOYEHDI,
nnBo BKMOYEHbBI U HACTPOEHbI Ha NPUEM CUrHana, UMeKLEro BbICOKUN
UM HU3KUA aKTUBHbIN YPOBEHb. BKrtoueHne nornyeckmx BXo4oB Heob-
XOOUMO N4 opraHu3aumm Tensioyyeta ¢ aBToMaTU4eCcKkon CMEHOW an-
ropuTMa pacyeta npu nepexoge M3 OTONUTESNTbHONO Ce30Ha B MEXOTO-
nuTenbHbIN N obpaTtHo. MNMpwn yctaHoBke NP npoTMB NOTOKa B OCHOBHOM
HanpaBneHun Ang KOppekTHOW paboTbl HEOBXOOUMO BKIHOYUTE UHBEP-
CVII0 BbIXOLHOIO cuUrHana.
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1.5.7. KoHCTpyKUMnA

Tennosbluncnutens TCPB-024 Bcex ucrnonHeHun BbinyckaeTcs B
Kopnyce 13 meTanna unm n3 nriactMaccsi.

BHewHun Bng TB B kopnyce u3 metanna npusefeH Ha puc.A.1.1
npunoxenunsa A vactu Il HacTosiwero P3. Kopnyc TB coctouT mn3 Tpex
YacTen: OCHOBaHUSA — MOLYNS KOMMYyTauuwu, cpedHen Yyactu — Mmogyns
n3mMepuTens u nMuUeBon YacTu — MOAYINS BblYUCIIUTENS.

BHyTpn mogyns KoMmyTaumm ycTaHoOBSieHa KOMMYyTaLUMOHHaA nna-
Ta (puc.A.4 npunoxeHua A 4actu Il), ¢ NTOMOLLbIO KOTOPOW OCYLLECTB-
ngeTca NOAKMYeHNe BHELHUX YCTpoucTB K TB. Ha HwxHen naHenu
MOAyns KOMMYTaLUWUK pacrnosioXeHbl: padbeM uHTepdenca RS-232, ot-
BepcTuMsi ¢ MeMbpaHHbIMM 3arnywkamu gnsi BBoga kabens nutaHus,
curHanbHblx kabenen MNP, MT n N[, a Takke BHELWHUX YCTPONCTB, NoAa-
knioyaemblx K TB. Ha 3agHen cTeHke kKoprnyca HaxoAsiTca OTBEpCTUS
ANs YCTAHOBKM KPOHLUTEMHOB, obecneudmBarolmnx kpenneHve TB Ha
DIN-pewiky (cMm. puc.A.5 npunoxexus A yactu Il).

BHewHnn Bug TB B KkKopnyce w3 nnactmaccbl npuBeneH Ha
puc.A.1.2 npunoxeHna A vactu Il. Kopnyc TB coctouT 13 aByx 4actemu:
B OOHOW — MoAyfb KOMMYyTaLuMK, B APYron — mogysnb U3MepuTens n mMo-
Aynb BbIYUCIINTENS.

TB B nnactMaccoBoM Kopnyce Takke ycTaHaBnueaeTtcs Ha DIN-
penky (cMm. puc.A.5 npunoxeHunsa A yactu Il). B koMnnekT nocraBku Te-
NIOBbIYUCIINTENS BXOOAT KPOHWTENHbl Ans yctaHoBkn TB Ha DIN-
PEenKy.

Moaynb nsmepuTens COAepXWUT nnaTty U3Meputens U BTOPUYHBIN
WUCTOYHUK NUTaHUS. Ha HWXKHEeN naHenu kopnyca mMoaynsa uameputens
pacnonoXxeHa Krnemma 3almuTHOro 3a3emMreHns (3aHyneHus).

Mofgynb BblUMCIIMTENA COOEPXUT nnaTty Bbluucnuvtensa. Ha nuue-
BOW naHenu moaynsa Bblumcnntensa Haxopatcsa XKW u knaesmaTtypa.
XKW obecneymBaeT BbIBOA YeTbIpeEX CTPOK andaBUTHO-LMGPOBON MH-
dopmauum npn 20 cumeonax B cTpoke. [lepnog oGHOBNEHNS TEKYLLEN
nHdpopmauum Ha XKKW coctasnsieT 2 cek.

Moaynb uM3Meputensa COBMECTHO C MOAYNeM BblYMCAUTENSHA, CO-
eQuHAeMble ANEeKTPUYECKN MHOTOXUIbHBIM LLINEN(OM N KOHCTPYKTUBHO
BMHTaMM CO CTOPOHbI MOAYNs U3MepuTensi, cocTaBnsoT cyb6nok 06-
paboTkM gaHHbIX. B cBOKO oyepeab cyb66510k 06paboTkM AaHHbLIX coeaun-
HAeTCs WwnendamMmm co CTOPOHbI 3a4HEN CTEHKU U BUHTAMU CO CTOPOHbI
nMUEeBOM NaHenu ¢ mogynem KommMmytauumn, obpasysa TB.

Bug wuctodHuka sBTOpmyHOro nutaHma AND-3024 npuBedeH Ha
puc.A.7 npunoxeHusa A yactu Il HacToswero P3.
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1.6. MapkupoBka n nfioméupoBaHue

1.6.1.

1.6.2.
1.6.3.

1.6.4.

MapknpoBka Ha nuuesor naHenu TB cogepxuTt ero obo3HaveHune u
HauMeHoBaHWe, (PUPMEHHbIA 3HaK MNPeanpUATUA-U3roTOBUTENS, 3HaK
yTBEpPXAEHUS TUNa cpeacrTea nuamepeHuns. 3aBogckon HOMep ykasaH Ha
Wnnbanke, 3akpensieHHoM Ha koprniyce TB.

B koHCcTpykumm TB npeaycMoTpeHbl YeTblpe 3almUTHbIE NIIOMObI.

Mocne noBepku rocrnoBepuTenb NIOMOMpyeT OAUH U3 BUMHTOB, CKpen-
nawowmn cybbnok obpaboTkM AaHHbIX, @ TakKe KONnadok, 3akpbiBato-
LM KOHTaKTHYI napy J3 paspelleHns moandukaunm kanmbpoBOYHbIX
napameTpoB TB. HapyweHue paHHbIXx nnomb TpebyeT npoBeaeHus
BHeoyepeaHon nosepku TB. [Ans sawmuTbl OT HECAHKLMOHUPOBAHHOIO
AocTyna nNpu TPaHCNOPTUPOBKE U XpPaHEHUN OOMMKHbI NoMbupoBaTbCS
ABa COEAUHUTENbHbIX BUHTA CO CTOPOHbI NnMueBon naHenu TB (B Kop-
nyce n3 metanna) unu Ase NpoyLnHbl CO CTOPOHbI NLUEBON NaHenu
(B KOpPNyce 13 nnacTtMmacchl).

[Mocne MOHTaxa, HaACTPOMKM U MPOBEPKU (PyHKUMOHMpOBaHUA TB Ha
obbekTe npeacTaBuTeNb TennoBoAOCHabXaloWwen opraHusauum Oos-
XXeH onsiombupoBaTthb:

KOJINa4yoK, 3aKpblBaloLMA KOHTAKTHYO napy J4 paspelueHns moandu-
Kauuun yHKUMOHarbHbIX napameTpos TB;

[Ba COEOVHUTENbHbBIX BUHTA CO CTOPOHbI NIMLEBON NaHenu (B kopnyce
13 metanna);

- B€ MPOYLUMHbI CO CTOPOHbI NLIEBONM NaHenu (B Kopnyce 13 nnacrmac-

Chbl).
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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 NPOM3BOANTLCSA B YCIOBU-
AX BO3OENCTBYIOLWMX (PAKTOPOB, HE NpPeBbIWAWMX AONYCTUMbIX 3Ha-
YeHWUN, OroBopeHHbIX B Nn.1.2.5.

HeobxoanmMocTb 3alWuTHOro 3as3emrneHnsa npubopa onpenensercs B
cooTBeTCTBUKN C TpeboBaHuamM rmasbl 1.7 «[paBun yctponcTBa anekx-
TPOYCTAHOBOK» B 3@BUCMMOCTU OT HamnpsikeHUss NUTaHWA U YCroBWUi
pasmMeLLeHnsa npubopa.

MonHuesawmTta obbekTa pasmelleHms npubopa, BbIMOMTHEHHast B CO-
OTBETCTBUM C «MIHCTPYyKUMEN NO YCTPOMCTBY MOJSITHME3ALNUTLI 34aHUMN,
COOPYXXEHUA WM MNPOMbILSIEHHbLIX KOMMYHUKauuny CO153-34.21.122-
2003 (ytBepxgeHHon [lpukazom MuHaHepro Poccum Ne280 ot
30.06.2003) npenoxpaHaeT npubop OT BbIXo4a M3 CTPOS NPU Hann4um
MOSTHMEBbLIX Pa3pPsa0B.

TpeboBaHUst K yCroBMsSIM 3KChnyaTauuMum M BblIGOpy MecTa MOHTaxa,
NpUBEAEHHbIE B HACTOSILLEN 3KCMryaTaUMOHHON AOKyMEHTauuu, y4du-
TbIBalOT Hanbonee TUNUYHbIE PaKTOPLI, BMsOWME Ha paboTy Tensno-
BblUMCIIUTENS.

Ha o6bekTe akcnnyaTaumMm MOryT CyLLeCTBOBaTb UM BO3HUKHYTb B
npouecce ero aKkcnnyatauum gaktopbl, He nogaarlmecs npeasapu-
TENbHOMY NPOrHO3Y, OLEHKE UMY NPOBEPKE, N KOTOPbIE NPON3BOAUTESb
He MOT y4yecTb npu paspaboTke.

B cnyuyae nposiBneHmst nogobHbix akTopoB criegayeT HauTu MHoe
MEeCTO 3Kcnsiyatauuu, rae gaHHble (OakTopbl OTCYTCTBYIOT UMN HE OKa-
3bIBalOT BNMAHUA Ha paboTy usgenus.

2.2. Mepbl 6e3onacHOCTU

2.2.1.

2.2.2.

K paboTte ¢ usgenvem gonyckaetca obcnyxmBarowmnn nepcoHarn, o3Ha-
KOMIIEHHbIW C 3KCMnslyaTauuoHHOM AOKYMEHTauuen Ha nsgenve.

Mpwn noaroToBKe M3OENUst K MCNoNb3oBaHWUIO OOMKHbI cobnogaTbes
«MpaBuna TexHM4eckon aKchnyaTaumMm 3NeKTpoyCTaHOBOK NoTpebuTe-
nen» n «MexoTpacneBsble npaBuna no oxpaHe Tpyaa (nNpasuna 6e3o-
MacHOCTW) NpKW 3KCMyaTaunn aekTpoyCTaHOBOKY.

2.2.3 lNpu npoeeaeHnn pabot ¢ TB onacHbIM hakTopoM ABNAETCS nepemMeH-

2.2.4.

HOe HanpshkeHne C OEeNCTBYHLWMM 3HadyeHnem o 264 B uactoton
50 Ny (npu paboTe ¢ BTOPUYHBIM UCTOYHMKOM MUTAHUS).

Mpn oBHapyxeHUn BHELUHEro noepexaeHus TB nnu ceteBor NpoBoaKn
cnefyet OoTKMouUTL TB OO0 BbISICHEHWSA CneunanMcToM BO3MOXHOCTU
ero garbHenLlen aKecnnyaTauuu.
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2.2.5. B npouecce paboT No MOHTaxy, NyCKOHanagake unm peMoHTy TENsoBbl-
YUCnMTENs 3anpeLlaeTcs UCNonb3oBaTb HEUCNPABHbIE 3NeKTpopaano-
NpUBopbI, ANEKTPONHCTPYMEHTbI NMMO0 6€3 NOLKMOYEHUST NX KOPMNYCOB K
MarmcTpanu 3aWmTHOro 3a3eMreHus.

BHUMAHME! lMeped nodknrovyeHuem kopnyca TB k mazucmpa-
Jlu 3aWjumHo20 3a3emsieHusi y6edumbcss 8 omcymcmeuu Hanps-
JKeHus1 Ha Hell.

2.3. MoaroToBkKa K UCNOJSIb30BaHUIO

2.3.1. NMNoaroToBKa K MOHTaXy

2.3.1.1. He ponyckaeTcs pasmelieHne TB B ycnoBusix, H& COOTBETCTBYOLLMX
n.1.2.5 HacTosILWero pykoBoACTBa NoO aKcnnyataunu.

2.3.1.2. lpwn BbIbOpe MecTa pa3melleHus TB cnegyet yuntoiBaTh:
- AnvHy kabenen ceasn TB-MP, TB-MMT v TB-MNA;
- HeobxoanmocTb obecneveHnss ceoboaHoro goctyna kK TB;
- He06XO0AMMOCTb 3aLUUTHOro 3asemneHus TB.

OcBelleHne TB HeobsizaTenbHo, T.K. aucninen TB mmeeT cobcT-
BEHHYIO MOACBETKY.

2.3.1.3. TpaHcnopTupoBka TB K MecTy MOHTa)a [4OJSIKHA OCYLLECTBNATLCS B 3a-
BOACKOM Tape.

Mocne TpaHcnopTupoBkn TB K MecTy ycTaHOBKM Npu oTpuLatenb-
HOW TemnepaType W BHECEHUS ero B MNoMeLleHWe C MONOXUTenbHON
TemnepaTtypon BO u3bexaHue KoHOeHcauuu Brarm HeobxoaMmo Bbl-
aepxatb TB B ynakoBke He MeHee 3X 4YacoB.

2.3.2. MoHTaxX TennoBblYucnuTens

2.3.2.1. [ins yctaHoBku TB Ha BepTUKaNbHOW NIOCKOCTU CIY>KaT KPOHLUTENHBbI,
c nomouwbto KoTopbix TB kpenutca Ha DIN-penky (cm. puc.A.5. npuno-
*eHus A vactu Il). bes ncnonb3oBaHus kpoHwTenHOB TB MoxeT ycTta-
HaBNMBAaTbLCS Ha rOPU30OHTASTbHYHO MIOCKOCTb.

2.3.2.2. MNogkntoyenune TP, MT, N4 k TennoBblMUCANTENIO NPON3BOAUTLCHA B CO-
OTBETCTBUM CO cxeMamu (npunoxeHve b 4vactb |l HacTosawero P3) un
pacrnonoXeHneM KOMMYTaUMOHHbIX 3N1eMEHTOB Ha nnate (puc.A.4 npu-
noxexus A yvactu Il).

2.3.2.3. PasgenaHHble U 00ny>XeHHble KOHUbl CUrHanbHbIX kabenewn MNP noa-
KNKYarTCHa K COOTBETCTBYHLLMM KOHTAKTHbIM konogkam TB. Pasgenka
N NOAKMYEHne akpaHa He TpebyeTca. Cxembl NOOKMHYEHNST pacXoao-
mepoB upmbl «B3JTIET» npmuBeneHsl Ha puc.b.2 npunoxeHus b yactn
Il HacToswero P3.

2.3.2.4. KoHubl curHanbHbIX Kabenen MT noaknioyarTcss K COOTBETCTBYIOLLEN
KOHTaKTHOW Konoake TB, npu aToM HeobxoaMMO yaanuTb YCTaHOBMNEH-
HYIO Npu Bbinycke npubopa nepemMblyKy C KOHTAKTOB C HAMMEHOBaHUS-
mun curHanos LEADXA n LEADXxB.

2.3.2.5. OnekTtpuyeckoe nogkntodeHue M ¢ BbixogHbIM TokoM 4-20 MA no
ABYXNPOBOAHOW CXemMe CoeUHEHUs, NPOU3BOANTCA B COOTBETCTBUM CO
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cxemon nogkritodeHns (cm. puc.b.1 npunoxenuna b vactu Il). Cxemsbl
nogknoyenms MO ¢ BeixogHbiM TokoMm  0-5 (20) MA no Tpex- 1 YeThbl-
pPexnpoBOAHON CxemMaM NOoAKIYeHus npuseneHsl Ha puc.b.3-b.5 npu-
noxenusa b yactu Il HacTosawero PO.

HE [JOIYCKAETCS coeduHeHue akpaHa kabens cessu l14-TB
¢ kopnycom 1.
2.3.2.6. [Ina 3awmnTbl OT MEXaHWYECKUX MOBPEXAEHNI PEKOMEHOYETCA CUTHAlb-
Hble kabenu pasmewaTtb B Tpybax, pykaBax unm kopobax (metannudye-
CKMX, NnactMaccosblX U T.4.). [lonyckaetcsa B ogHon Tpybe (pykaBe, KO-
po6e) pas3meLlaTb HECKOMBbKO CUrHASNbHbIX Kabenen.

CurHanbHble kabenu, ecrnv OHWM NPOSIOXKEHbI HE B METanfM4eckon
Tpybe, pykaBe unu kopobe, He pekoMeHOyeTCsa npoknaabiBatb 6rvxke
30 cm oT cunosbix kabenen gpyroro obopyagosaHus. [lonyckaetcsa ne-
pecekaTb Ux nog yrnom 90°.

HE [JOIMYCKAETCA kpenumb kabenu k mpy6onposody ¢ me-
njoHocumeJsiem.

Ana kpenneHus kabenen cBA3n okono TB MoOXHO ucnonb3oBaTtb
MOHTaXHble CKODObl U3 KOMMeKTa NocTtaBkM (CM. pUC.A.6 NpUIOXeHUs
A vactu Il HacTosawero PJ).

2.3.2.7. 3aWwnTHOE 3a3eMrieHne, a TaKkke 3a3eMrsiiolLLlee YCTPOMCTBO AOSKHbI
yaoBneTBopsATb TpeboBaHuaAM «[MpaBun yCTpoOMCTBa 3MNEKTPOYCTaHo-
BOK». Bo usbexaHvne oTkasa npubopa He gonyckaeTcsl B KayecTBe 3a-
LLIMTHOrO 3a3eMIeHMs1 UCNONb30BaTb CUCTEMY 3a3eMIEHUsSI MOMHMe3a-
LLATBI.

3azemMnaLWmMin NPOBOLAHMK, COEANHSAOLWNA KNEMMY 3aLLUUTHOMO 3a-
3emrieHust npubopa C 3a3eMnAlWmMM YCTPOUCTBOM U BbINOSTHAEMBbIN
MeAHbIM NPOBOAOM 0e3 MeXaHW4YeCKOn 3almnTbl, AOIMKHbI UMETb ceve-
HVe He MeHee 4 MM>. Ana TB B nnactmaccoBoMm Kopnyce 3a3emrieHune
He TpebyeTcs.

2.3.3. BBoa B akcnnyatauuio

2.3.3.1. lMNyckoHanagoyHble paboTbl NPON3BOAATCA NPEeACcTaBUTENSIMA OpraHu-
3auMv, UMerwen npaBo Ha MNpoBedeHME YKasdaHHbIX paboT, nnbo
npeacraBuTeNaMu NpeanpuATUS-U3roToBUTENS.

2.3.3.2. B 6asoBom ucnonHeHun TB BbinyckatoTcs 6e3 npeayCcTaHOBEHHbIX
CXeM TensoyyeTa u 3aBOACKMX HACTPOEK KaHaNoB N3MepeHnsa pacxoaa,
TemnepaTypbl 1 JaBIIEHWS.

3aBoackue HaCTpOIZKI/I BbICTaBNMAKTCA aBTOMaTU4e€CKM MNOCJ1€ Ha-
3Ha4YeHNA Cxembl Tenryioyd4eta B COOTBETCTBUM C TpeﬁyeMblM anropunT-
MOM pacdeTa Tensjia n HelTaTHbIM CUTyaunsamMun.

Mocne 3arpy3ku BbIGpaHHOW CXeMbl K TEMNOCUCTEME MOAKIHYa0T-
CSl AaTYMKUN C YCTaHOBMEHHbIMU 3HAYEHUSIMU 3aBOACKUX HACTPOEK:

- Ana patyukoB pacxopa: — K, ansa DN32, «Banet 3PCB 420», BxogHas
yactoTa 100 'y ans guanasoHa 0,5 Qyaus;

- Ans gatyvkoB TemnepaTtypbl: — Pt500 a = 0,00385°C™;
- ANa gaTymkoB gaBneHus: — Puawe = 1,6 MIMa, gnanasoH Toka 4+20 MA.
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Mpwu BbINONHEHUN HacTpoek TB Ha 3aBoae Mo XxenaHu 3akasyunka
Heob6Xxo4MMO 3anosiHUTbL KapTy 3akasa ¢ oba3aTenbHbIM yKa3aHUeM Ko-
Aa TUNOBOW cxeMbl Tennoydeta (Hanpumep, A23-12), nnu onucaHus
anropuTMa rnorb3oBaTenbCKOM CXeMbl TenoyyeTa C ykasaHUeMm:

- HCra UCnosib3yeMbiX pr6OI'IpOBO,EI,OB;

- Anana3oHa paboyen YacToTbl NpeobpasoBaTenen pacxona, X TUMOB U
ycrnoBHbIx agnameTtpos (DN);

- TinoB n HCX gaTynkoB TemnepaTypsbl;

- AMana3oHOB BXOOHOrO cCUrHamna no TOKy M MakcumaribHOro AaBneHust
AaTYNKOB AaBleHus.

Mpn cMeHe TUMOBOW CxeMbl TEMMOYy4YeTa NPOUCXOAMT MHULUMAanu3a-
LUMsi NnapaMeTpoB TEMMOCUCTEMbI U YCTaHOBKA 3aBOACKMX HAacTpoek Ans
AaT4MKOB pacxoda, TeMnepaTtypbl U AaBneHus. ApXuBbl U JOrOBOPHbIE
3HayeHUs1 napaMeTpoB OBHYNATCS.

2.3.3.3. I'Ip|/| NoAroToBKe M34ennsa K UCNosib30BaHNIO AOSTHKHO ObITb npoBepEHO.

- npaBunbHOCTb yctaHoBsku MNP, MT n N[ B cooTBETCTBUM C BbIOPAHHBLIM
anroputmom pabotbl TB;

- NpaBUNbHOCTbL NoakntyeHna ucnonedyemolx MNP, MT un M4 k cooTBeT-
CTBYIOLLUMM KINEMMHbIM KOriogkam Ha moayrie kommytauum TB;

- NOAKNYEHNE OOMNONHUTENBHOro 0bopyaoBaHUs (KomnbloTepa, Mogema
W T.0.) B COOTBETCTBUM C BbIGPAHHBLIMW HAacCTpOKaMu CBS3W.

2.3.3.4. Tennosbluncnutens «B3JIET TCPB» npu nepBoM BKAOYEHUN UMK MO-
crne AnuTenbHOro nepepsiBa B paboTe rotoB K akcnnyataumm (Npu oT-
CYTCTBUM OTKA30B M HELUTATHBLIX CUTYaLM B CUCTEMAX) Nocre:

- MOMHOro MNpeKpaweHns OUMHaMUYEeCKUX rmapaBnnyeckMx npoLeccoB B
TpybonpoBoae, CBA3aHHbIX C PErynMpoBaHMEM NMOTOKA TEMSIOHOCUTENS
(paboTbl Ha TpybornpoBoAe CO CNMBOM TEMNNOHOCUTENS, NepekpbiTve
noToka TEnroHOCUTENS U T.N.);

- 30-MWUHYTHON MPOMbIBKN 3MNEKTpOMarHUTHbIX P noTokom ugkocTtu
(ans obecneveHns yctonumsom paboThl);

- 30-MWHYTHOrO Nporpesa pacxo4oOMeEpPOB.

2.3.3.5. lNpun HeobxoammocTun oTnpaeku TB B NOBEPKY MM PEMOHT HEO6XOAMMO:

- OTKNIOYNTb NuTaHue TB;

- OTKITIOYUTb 3eMIIIHOM NPOBOAHUK, coeauHsowmn TB ¢ marucTpanbto
3alUMUTHOrO 3a3eMreHuns (3aHyneHus), n cHatb TB ¢ DIN-peiikuy;

- OTBMHTUTb LWECTb BUHTOB Ha fMueBon naHenu TB u oTtcoeanHuTb Cy6-
6ok 06paboTkM AaHHbIX OT MO4YNSA KOMMYyTaUWW;

- OTCTbIKOBaTb Kabenu, NoakNtYeHHble K CybbrIoKy CoO CTOPOHbLI MOAYNs
N3MepuTens;

- ynakoBaTtb cy66510k 00paboTkmn JaHHbIX OS5 TPaHCNOPTUPOBKM.

34



2.4. YnpaBneHue TennoBblYUCNINTENEM

2.4.1. YnpaBneHue c KnaBuatypbl

2.4.1.1. na ynpaenennsa TB uncrnonb3yeTcss MHOrOypoBHEBAs CUCTEMa MEHIO,
COCTOSILLIAs U3 OCHOBHOIrO MEHI0, MOAMEHI0, KOMaHA 1 napameTpoB, Ha-
MMEHOBAaHWNA KOTOPbIX CrPYNMNMPOBaHbl B KOMNbLEBbLIE CMUCKMU.

2.4.1.2. KnaBnatypa TB CcOCTOUT M3 LLECTN KHOMOK, Ha3Ha4yeHne n o6o3HaveHne
KOTOpbIX NpMBeAeHbl B Tabn. 9.

Tabnwuua 9

Mpaduyeckoe o0bo-
3Ha4YeHne

HasHauyeHue KHoMKn

—

. Mpv BbIGOpE ONUMK — NepeMeLLeHMe 3HaYKa pexmma BBepX.

2. MNpwu ycTaHOBKE CMMBOJBLHOWM BENUYMHbBI — NepeMeLLIeHNEe MO CNUCKY
BBEpPX.

3. MNpw ycTaHOBKE 3HAYEHNSI YUCITOBOW BENMUYMHBI — YBENNYEHNE 3HaYe-

HUS paspsaa.

(=2

1. Mpw BbIGOPE ONUUK — NEepeMELLIEHNE 3HaYKa peXxnMa BHUS3.

2. MNpwu ycTaHOBKE CUMBOJBLHOW BENUYMHbBI — NepeMeLLIeHNEe MO CNIUCKY
BHU3.

3. MNpu ycTaHOBKE 3HAYEHWUSI YUCITOBOWN BENUYMHBI — YMEHbLUEHNE 3HaYe-
HUS paspsaa.

(€]

1. Mpwn ycTaHOBKE YNCIOBbLIX BENUYUH — NepeMeLLIEHNe Kypcopa Ha nore
Unu paspsia YMcna Bneso.
. Mpv BbIGOpE NapamMeTpa — yMeHbLLUEHME NHAEKca napameTpa.

Q

=N

. Mpw ycTaHOBKe YMCMOBLIX BENUYMH — NEpeMeLLeHe Kypcopa Ha rnorne
Unu paspsia YMcna Bnpaeo.
. Mpv BbIGOpE NapameTpa — yBenuyeHne nHaekca napameTpa.

()

. Mepexop, B BbIGpaHHOE MEHKO/OKHO HUXKHETO YPOBHS.

. Bxoa B pexum pegaktMpoBaHus napameTpa.

. 3anncb YyCTaHOBNEHHOMO 3Ha4YeHNsa NnapameTpa, BbINOfHEHNE onepa-
L.

. Bbixog B MeH0/0KHO 6onee BbICOKOrO YPOBHS.
. OTKas oT 3anncm M3MEeHEeHHOro 3Ha4YeHns1 napameTpa 1 BbIXxod U3 pe-
XUMa pefaKkTUpoBaHUs napameTpa.

N —

WN =N

Knaeunatypa obecneunBaeT BO3MOXHOCTb:
- onepaTuBHOro ynpasneHus nHaukauuen Ha gucnnee XKW,
- BBOJA YCTAaHOBOYHOM MHGbOpMaLnu;
- MPOCMOTpa apxXmMBOB 1 XypHana 4eACTBUI onepaTtopa.

2.4.1.3. Hannuve vHOMKauun oTaenbHbIX MEHI0, OKOH, MYHKTOB MEHK unu na-
paMeTpoB, a Takke BbIMONHEHNE OTAENbHbIX NEPEXOA0B UM onepawmmn
3aBUCUT OT YCTaAHOBEHHOIO pexuma ynpasneHus (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» «mMuraeTt» C 4actoTom
~1Tu.

B pexnme KAJIMBPOBKA cumBon «3BAMOK» He cBeTuTcs.
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2.4.2. NepemeLieHue nNo MeHO

2.4.2.1. an/ISHaKOM HaxoxgeHund B OQHOM U3 MEeHI0 ABnAeTCA Haln4vme Hernoa-

BWXHOro Kypcopa B Buae —, » v y NEBOro Kpasi CTPOKU MEHIO.
[Mpu3HakoM BO3MOXHOCTU NepeMELLEHNS NO CTPOKaM MEHI0 BBEPX UMN
BHU3 SABMSIETCA HanMyne mapkepa (COOTBETCTBEHHO 4 W W ) B Bepx-
HEN N HUXHEWN CTPOKaxX MEHIO.

[ns nepemelleHMst MO CTpoKaM MeHK Heobxoaumo KHonka-

MVI, YyCTaHOBUTb HaMMeHOBaHWE MNyHKTa MeHIo (KOMaHabl) B O0AHy
CTPOKY C KypCOPOM.

Ecnu npu atom Kypcop 6yaet umeTb Bu B, TO 9TO O3HAYaeT, YTO
AaHHbIN NYHKT MEHIO (MapamMeTp) nHanumpyeTcs.

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

HS HeobGXoAMMO HaxaTb kHoMky&# . BosspaT B npeablayLlee OKHO WH-
avkaumm (K npeablayleMy MEHH0) OCYLLECTBMSIeTCS Nocne HaxaTus

KHOTKWN .

MNosiBneHne mapkepa * B BEpPXHEN CTPOKE MEHID O3Ha4yaeT BO3-
MOXHOCTb MepemeLleHnss BreBO - BMNpaBO MO 3fieMeHTaM MaccuBa.
lMepemelleHne No aneMeHTaM MaccuMBa OCYLLECTBSETCA 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. [1na nepexona B OKHO MHAMKaUMK (BBoAA)

napamMmeTpa HeobxoaMMO HaxaTb KHOI'IKyG.
BBoaumoe 3HayeHune MoxeT ObiTb MO0 CUMBOJSbHbLIM, NMMOO 4K-

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

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

n3meHeHue (BblI6Op M3 CrnmMcka) CUMBOJSIBHOIO UIM YMUCIIOBOrO 3HAYEHUS
napameTpa.

Ecnu nocne Haxatusi KHOMKK a NOSIBNSAETCS MUTaloLLMIA Kypcop

__ B cTapliem paspsife UHAMLMPYEMOro Yucna, TO KHoMKamu m
Kypcop ycCTaHaBnMBaeTcs B NO3ULMIO peaakTMpyeMoro paspsaa Y1cro-

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

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

pa ocyLLecTBNsieTCs NOBTOPHbLIM HaxaTuem kHonky &@ . BosspaT B npe-
Ablayuiee OKHO MHAMKaLMK OCYLLEeCTBIISIETCS Mocne BBOAA 3HayeHust

napamMmeTpa Ha)XaTUeM KHOMKN &
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2.4.2.3.

2.4.2.4.

[MepeyeHb CMMBOMBHBLIX M YNCMOBbLIX 3HAYEHUI NapameTpoB, Xpa-
HAWMXCA B NaMsaT TB 1 gOCTynHbIX AN pegakTupoBaHus, NX pasmep-
HOCTb U pa3psgHOCTb npuBedeHbl B Tabnuue XK.1 npunoxexns XK vac-
™ Il HacTosawero P3.

M3ameHeHVe B TennoBblMMCNUTENE TEKylero BpeMeHn (4atbl) BbINOS-
HAeTca cnegyowmum obpasom. B meHto «HacTtponkn» / «CuctemHbie»

| «YcTtaHoBKa 4acoBy / «[Jata (Bpems)» KHOI'IKaMVI, Kypcop
nocnegoBaTeNbHO YCTaHaBNMBAETCA B MO3MLMIO «AEHbY», «Mecsuy,

«rog» («4acbl», KXMUHYTbI», «CeKyHAbl»). [locne 4vero KHOI'IKaMI/I,
N3MEHSIETCA 3HadeHne BblbpaHHOro napameTpa. [1pyM 3aTOM OAHO-

KpaTHOE HaXaThne KHOIMKU nnn npnBoaAnUT K USMEHEHUIO (yBeJ'Il/I-
YEeHU nnm yMeHbLIJeHVIIO) YMCIIOBOIro 3Ha4eHnd Ha oaHy eanHuuly.

Beoa YCTaHOBJIEHHOIO 3Ha4YeHnA napameTpa npon3BoAUTCA HaXKa-

TMEM KHOI'IKVIG, OTKa3 OT BBOAA — HAXXaTUEM KHOMMKU .

TennosblunCANTENb UMEET BO3MOXHOCTb B pexume HAJIAOKA c
KnasuaTypbl npubopa B MeHo «HacTpouku» / «CuctemHblie» / «Ycta-
HoBKa 4YacoB» / «KoppeKkuus 4acoB», Unn no nUHTepdgency npu no-
MOLLKX nporpamMmmbl «YHMBEPCASibHbIM MPOCMOTPLLNK», BBECTU KOPPEK-
UuIo TekyLero NnpnbopHoOro BpemeHun B npegenax + 24 cek. Ecnu yachl
peanbHoro BpemeHn TB «yberatoT» Ha 6 Cek B CyTkW, TO HeO6XoanmMo
YCTAHOBUTb 3HAYeHUEe KOppeKUuun «- 6 cek», Mpu 3TOM Kaxable CYyTKW
npmnbop byaeT «oTcTaBaTb» Ha 3a4aHHY0 BEMNYMHY.

B cBA3n ¢ oTmeHom Ha Tepputopum Poccumn nepexoga Ha «3MMHEE» U
«neTtHee» Bpema ¢ mapTa 2011 r. Heobxoanmo B MeHo «HacTpounkn» /
«CuctemHble» / «YcTtaHOBKa 4acoB» / «Bpems nepeBoga» aons na-
pameTpa «Pexum» ycTaHOBUTbL 3HA4YeHne «HeT nepeBoga». [1pu aTom
npekpawaeTcst 4OCTyn B NoAMeH0 «3uMHee BpeMs» 1 «JleTHee Bpe-
MSAY.
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2.5. Hactpounka TB npu nomowm KnaBmaTypbl

2.5.1. Hayano HacTpPOMKMU.

HacTpouka TB npu BBOAE B 3KCMnyaTaumio NpoOU3BOANTCSH B PeXu-
Me HAJIAOKA » fomkHa HaunMHaTLCSA C MYHKTa MEHH «HACTPOWUKW»,
B KOTOPOM NPOM3BOAUTCS yCTaHoBKa (Npu HeOoBXo4MMOCTU) BHYTPEH-
HUX YacoB TB, a Takke HacCTPOMKM CBA3M C BHELUHUMW NUHTepdencamm
N HasHayYeHnsa CepBMCHOro MOAYNSA YHMBEpPCarnbHbIX BbIXOA0B (CM. puUc.
0.1 npunoxenus [} yactu Il HacToswero PJ).

2.5.2. Pacyet koacppuumeHta KP ana 4yactoTHOro pexmma yHuBep-
canbHOro Bbixopaa.

Pacuet koadpdpuumeHta KP ana 4actoTHOro pexuma yHuBepcarnb-
HOro BbIXO4a MNPOM3BOAUTCS B MeEHI0 «[AUCKpeTHbIN Bbixoa» / «Ha-
cTpouka». [na pacyeta KP npegBaputenbHO HeobxogMmo BBECTU
BepxHee BIl n HwxkHee HIM noporoBoe 3HayeHue namepsiemoro napa-
MeTpa (MaccoBOro pacxoja, AaBfeHus unuv Temnepartypbl) U Fmakc.

3atem KHOHKaMI/I, cTpoka meHo «PacyeTt KP...» coBmellaeTca

KypCOpOMm P v HaxumaeTcs KHonKaB. [Mpn 3TOM MHOroTo4YMe B KOHLE
cTpokn «Pacyet KP...» 3akntoyaeTcs B TpeyrosnbHble CKOOKN 4 )

Onsa 3anycka npouenypbl pacyeta Heo6XxoaNMO HaxaTb KHOI‘IKy,
a nocrne nosBneHNs BMECTO MHOMOTOYMS B TPEYrofbHbIX CKOBKax Haj-

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

Ecnn pacyetHoe 3HauyeHne KP no kakmm-nnbo coobpaxeHunsim He
ycTpamBaeT nosib3oBartensi, To OH MoxeT yctaHoBuTb Ans KP gpyroe
3Ha4yeHue. Npn atom 3HadeHus BI, HIM n Fyakc HE MeHaTCA.

Mpw HenpaBunbHO ycTaHoBNeHHOM 3HaveHun KP (c yyeTom 4acTto-
Thbl) NOABUTCS COOBLLEHNE O HELUTATHOM CUTyauuu.

2.5.3. O6wme HaCTPOMKM.

B nyHkte meHio «<HACTPOWUKWU» BO3MOXHO BbINOMHEHNE OYHKLM
«Hnumanusauma», Kotopas yctaHaBnueaeT npubop B HAaCTPOWKM MO
YMOSYaHuo, CTUpaeT apxvBbl U BCE XXypHarbl KpOMeE XypHara pexu-
moB. [lanee B meHio «OBLUME OAHHBIE TB» B nyHkTe «O6wWume Ha-
CTPOMKU» BBOAATCS BPEMEHHbIE MHTEpBarbl OnNpoca AaTYnKoB Temne-
paTypbl, OTKNIOYEHUS NUTaHUs, anuTensHocTb aHanusa HC, 3apaeTtcs
KOHMUrypaumsi HakonneHnss CyMMapHbIX AaHHbIX MO TEnoBOW MOLLHO-
CTM N Macce TennoHOCUTEnNS, a Takke Has3HavyalTCa eanHULbl n3mepe-
HUSA NapamMeTpoB M 3Ha4YeHne aTtMoCcdepHOro AasrieHns B npeagenax ort
500 go 900 Mm.pT.CT.
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2.5.4. Hactpownka koHdurypauum TC.

HacTtpovika KoHurypauum TensiocucteMbl NPoOM3BOAUTCA B MEHIO
«Tennocuctemsbl / Tennocucrtema X / Hactpoukun TCX» (cm. puc.[.4
npunoxenusa ] yactn Il P3).

B okHe «HACTPOMKU TCX» HasHauyaeTcs HOMEp CXembl Temmno-
cHabxeHus M3 umetowerocst cnmcka (npunoxenue I vyactu Il), BBOAAT-
csa kog aboHeHTa («Kog ABH»), OoroBopHble 3HayYyeHWs MaccoBOro
pacxofa v TENNOBON MOLLHOCTH, 3adatoTca komaHabl TC. Takke BKNto-
YyaeTcs/oTknoyaeTca obpaboTtka HewTaTHbIX cuTyauun (HC) ns cdukcu-
POBaHHOIO CMUCKa, COOTBETCTBYIOLLErO YCTAHOBMEHHOW CXeme Tenso-
cHabxeHus. He moxeT GbITb OTKIMOYeHa 0b6paboTKka TONbKO HEeLITaTHOM
cutyaumm HCO. Het nutanumsa. [na kaxgon HC MoxHO 3agatbh peak-
uumto TB Ha ee BO3HUKHOBEHME (CM. NpunoxeHune B yactu ll).

Mocne 3aBeplueHUs BBOA4A YCTAHOBOYHbLIX MapaMeTpoOB BblYMCHe-
Hust B TB BegyTca aBTOMatM4eckM B COOTBETCTBMU C XPAHALLMMUCA B
namsaTn anropuTMamMum pacyeTta (BO3MOXEH MPOCMOTP B MEH «Anro-
putMbl TCX»).

Mpn cmeHe cxembl TennocHabxeHus B Npubope BOcCTaHaBNMBa-
IOTCS 3aBOACKME HAcTpomnku (cM. n.2.3.3.2), JOroBOPHbIE 3HAYEHUN Nna-
pamMeTpoB TEMNNOCUCTEMbI N TPyOONpoBOAOB. APXMBbLI OOHYNSOTCS.

Mpn HasHayeHuM cxembl TennocHabxeHus «llonb3oBaTenbcKkasay,
dopmMynbl pacyeTa Tenna B MeHw «AnroputMmbl TCX» craHoBsTCA
AOCTYNHbIMKU Ans Bblbopa u3 cnmcka.

2.5.5. OnucaHue cxembl «Monb3oBaTenbCcKasay.

[aHHasa cxema npegHasHavyeHa ansa cBoboaHom koHdurypauum Te-
nnocuctembl (cMm. puc.l.12 npunoxexnsa I yactn Il HacTtoswero P3).
MakcumansHoe Yncno TpybonpoBoaoB — A0 YeTbipex B ogHon TC, mMu-
HMManbHOEe — OWH.

Mcxoga m3 umcna wmcnonb3yemblx TPybOONpoOBOAOB, MOXHO Bbl-
Opatb Tpebyemyto copmyny pacyeta Tenna u N'BC B Tennocucreme.
Habop cdopmyn ansa pacyeta Wtc n WrB 3agaH Cnmckom B MeH0 «An-
roputmbl TCX» 1 BblbupaeTca nocnegosaTefbHbiM nepebopom cnu-
cKa.

Ecnn HeT HeobxogumocTn B BblumMcneHun tenna unu MBC 10 Bbi-
OvpaeTca KoMaHOa «He 3apgaH». 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 pacyeTa Tenna B TpybonpoBoge Oyaer
Wi = Mi-hi unn Wi = Mi-(hi-hxs). MOXXHO Ha3Ha4nTb UK OTKITHOYNTL y4YeT
XB B HacTporikax TC, T.e. BKIOYEHNE UM OTKIOYEHNE NPOM30ONAET BO
Bcex TpybonpoBogax, 0AHAKO 3TO He MellaeT NpOM3BECTUM OTAENbHO
Bblbop yyeTa XB n B oTaoenbHbIX TpybonpoBogax. M3 Tenna noacuyu-
TaHHOro B TpybonpoBoaax, KOHUrypmpyeTca anroputm pacyéta tenna
Tennocuctembl. [ns otonneHus u ropsdero BogocHabxenus (MBC),
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Harnpumep, MOXHO Bbl6paTb noboe BblpaxeHne M3 BO3MOXHbIX CO4e-

TaHUN:;

WTC = «He 3agaH;

WTtc = W1tW2xW3t\W4,
Wtec = Ml(hl-hz),

WTtc = M2(h1-h2),

Wrc = M1(h1-h2)+M3(hs-hys),
Wrc = M2(h1-h2)+M3(hs-hys),
WTtc = M1h,+M3hy,

WTtc = Mlhz-M3h4,

WrB = «He 3agaH»

npu atom Wre = W1tW2+xW3+W4,

npu atom Wre = W3 unn Wre = W3xW4,

npu atom Wre = W3 unn Wre = W3xW4,

npun aTom BbIGop dopmyrbl WrB HE BO3MOXEH;
-1l-;
-1l-;
-1l-;

MHTerpaTop HakonmeHHon macchl B Tennocucteme byaeTt cuntatb-
ca No anroputMy opmyrbl, aHanornyHon WTc (npu ycnoBmmn 3agaHus
dopmynbl Wte = W1tW2xW3+W4).

Mpu BbIGOpE cxembl «[lonb3oBaTtensckasy, B npubope no ymonya-
HUIO BbICTaBNsIeTCH KonmyecTBo TpybonpoBoaos — 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 cocTosiHun «Ob6paboTtka
Otkn». Bce HeobGxoaumble HACTPOMKM MONb3oBaTeNb AeraeT camo-
croatensHo, ycnosus HC Belbunpatotes ns tabnuy B.1 1 B.2 (cm. npu-
noxeHuve B yacTu Il HacTosiILero pykoBoAacTBa).

Heobxoanmo oTMeTUTb, YTO AaHHAA cxema Mo3BONdAeT pasgensaTb
paboTy KOHTypoB oTonneHuns u NMBC B Tennocucteme, T.e. NpU OCTaHO-
BE UK nepexoge Ha AOoroBopHble 3HavyeHust no HC, Hanpumep, KOHTY-
pa otonnenHus, KoHTyp MBC mMoxeT npogormkaTbe PYHKLMOHMPOBATL MO
n3MepsieMbIM napamMmeTpam, Npu 3ToOM CYETUMK BpeMeHn HapaboTkm TC
OygeT HapawmBaTbCs. AHANOMMYHO OpPraHM3oBaH anropnTM obpaboTku
ana koHtypa MBC. MoxHo BbIbpaB peakumio «OctaHoB TC», ocTaHo-
BUTb KOHTYpbI oTonneHus n NMBC, npu aTom ByaeT HapawmBaTbCs CHET-
Yk npoctos Tnp. AHanNOrMYyHO OpraHM3oBaH anroputm obpaboTkmn ans
peakumm «Pac4yét TC gor». [MpaBo BbiGopa anroputma obpaboTku 3a
nosib3oBaTesieM.

2.5.6. HacTtpouka napameTpoB TpybonpoBoaoB

Hactporvika napameTpoB TpybonpoBOOOB BbINOSIHAETCA B MEHIO
«TPYBOIMPOB. TPX TCX» (cm. puc.[1.5 npunoxenusa [ yactn Il P3).
HasHayeHns gna gatymMkoB TpybonpoBOOOB NPOU3BOAATCA B COOTBET-
CTBUU C BbiIbpaHHOM cxemon TennocHabxeHus. Takke ycTaHaBnMBaloT-
Csl OOrOBOPHbIE KOHCTaHTbl MO pacxody, AAaBfeHU0 U Temnepatype,
BEPXHWE N HWXKHNE YCTaBKN N3MEPEHNSA U BbIYUCIIEHUSA NapaMeTPOB.

Mpn aBTOMaATUYECKOM Ha3Ha4YeHUN 4aTyMkoB B TpybonpoBogax Te-
nnocuctem (yctaHoBneHo HasHay. A-koB ABTO) pacnpefeneHue npe-
obpasoBarenen NpomsBoAUTCA MocreaoBaTenbHO B MOpsiAKe Bo3pac-
TaHUS UX MHOEKCHbIX HOMepOoB. [lpn 3TOM NpoMcxoauT NporpamMmmMmHoe
nogkntoveHme npeobpasoBaTenen coorseTcTBytowmx Tunos (MNP, MT,
MA) c cooTBETCTBYHOLWMMN UHOEKCHBIMW HOMEpaMn. A B OKHax MEHIO
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NMpeo6pasoBatenu / Pacxoa, lMNpeobGpasoBatenu /| Temnepatypa,
MNpeobpasoBatenu / [JaBneHue HauMHaeTCA WHAMKAUUSA OOMOSHU-
TeNbHbIX KOMaH4 W NapamMeTpoB [AMs BbINOSIHEHUA HACTPOEK Mpo-
rPaMMHO MOAKIOYEHHbIX NpeobpasoBaTenen.

[Ana nporpaMmHOro oTkno4yeHus npeobpasoBatens Tpebyemoro
TMNa ¢ TpebyembiM MHAEKCHbIM HOMEPOM creayeT AaTtuuky B Tpybo-
npoBoJe BMeCTO 3Toro npeobpasoBartens HasHa4yuMTb JOrOBOPHOE 3Ha-
yeHue. [pn 3TOM B COOTBETCTBYIOLLEM OKHE MpeKkpaLlaeTca nHAMKaLms
AONONHUTENbBbHBLIX KOMaH4 W napamMeTpoB, M oOToOpaxaeTca CTpoka
Cratyc OTKI OT.

NMPUMEYAHWE. Ecnn no kakmm-nmbo npuyMHam nocre HasHaye-
HUA gatyuky B TpybonpoBoae AOrOBOPHOrO 3HAYEHUS He NPOoM3OLUSIO
nporpaMmMHoe OTKIYeHne npeobpasoBaTens Tpebyemoro Tnna c Tpe-
OyeMbIM MHOEKCHBIM HOMEPOM (B COOTBETCTBYHIOLLIEM OKHE OTCYTCTBYEeT
nHomkauma Crtatyc OTKI1 OT) Heobxoanmo:

- yctaHoBUTbL HasHay. a-koB Py4H. (MeHio Tennocuctembl /| Tenno-
cuctema X / Hactponkun TCX / Komanabl TCX);

- Ha3HauUTb JaTynky B TpybonpoBoge BHavane npeobpasoBaTtenb Tpe-
6yemoro Tuna ¢ TpebyemMbiM UHAEKCHbIM HOMEPOM, a 3aTeM O0roBop-
HOe 3HayeHue.

B npubope npeaycMoTpeHO Ha3HadYeHwe AaTyMKOB TemnepaTypbl
AN U3BMEPEHUN 3HAYEHUIN HAPYXXHOrO BO3A4yxa M TemnepaTypbl Xonoa-
HOW BOAbl B Tennocucteme. [na aTnx uenen ucnosb3yTcs Temnepa-
TYpHble BXOoAbl 5 n 6. Ecnu gaHHble BXo4bl YXXe MPUCBOEHbI K KakoMy
nnbo TpybonpoBoay nobon M3 TPEX TEMSOCUCTEM, TO Ha3HaYUTb €ero
Ha M3MepeHue XOSI0AHOW BOAbl tXB WUNU HapYyXHOro Bo3gyxa tHB He-
BO3MOXHO. M, COOTBETCTBEHHO, €CNX TEMMEPATYPHbIN BXOA HasHa4yeH
Ha mamepeHune txB mnu tHB, TO NPUCBOUTb AAHHbLIN TEMNepaTypHbI
Bxo4 Anga TpybonpoBoda nbon TensocUcTeMbl TakKe HEBO3MOXHO.
T.e., ecnn Heo6X04MMO Ha3HaYUTb M3MepeHue txB nnn tHB, a AaTyuk
yXXe HasHadeH B TpybonpoBoge, TO HEOOGXOOUMO AaHHbIN npeobpaso-
Batenb [1T5 unu MNT6 oTMeHUTb B ncnonb3dyemoM Tpybonposoae, ne-
peHasHaunB Ha nbor cBOOOOHbLIN TeMNEpPaTyPHbIN BXO4 C COOTBETCT-
BYytOLLMM HOMepoM [T, unum ycTtaHoBUTb JOrOBOPHOE 3HAYeHue taor.

HasHayeHHbIM JaTyuK XOroAHOW BOAbI tXB y4acTBYyeT B pacyé€Trax
TOMbKO B TOM TENMocucTemMe, B KOTOPOW OH 3adaH.

B ucnonHeHnax TCPB-024M, -024M+ BO3MOXHO Ha3HadeHue gat-
4ynkoB txB 1 PxB B ntobom Tpybonposoae.

2.5.7. HacTpouka HewTaTHbIX CUTyauun

HacTponka HewTaTHbIX CUTyauun NPOU3BOAMUTCA OTAENbHO AN
Kaxxgon TennocucteMbl B MeHo «Tennocuctema X» / «Hactpounku
TCX» / «Hactponka HC TCX».

Mpwn BBOAE KOHGUrypauuu Tensocuctemsl TB aBTOMaTu4eckun yc-
TaHaBnmeaeT HC n peakuuun Ha HMX B COOTBETCTBMM C AaHHbIMWU, NpU-
BeZEeHHbIMM B npunoxeHuu [ yactu Il HacToswero P3. lMNMonb3oBaTtenb
MMeeT BO3MOXHOCTb, NepeasurasiCb No MacCmMBy MEHIO Ha3HaYUTb fto-
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6ble HC ¢ dmkcnpoBaHHbiM kputepmem (HCO — HC24) 13 nmetowierocs
cnucka (Tabnuua B.1 npunoxeHne B yactu 1), a Takke BbibpaTtb fto-
Oyt peakumto Ha HC 13 cnmncka napameTpoB, NOSIBAAKOLNXCS HaA AUC-
nnee B yrnoBbix ckobkax. NMpu BbiGope B CTpoke MeHo «ObpaboTka»
napameTpa <Bkn>, TB aBTromaTtudeckn cpukcupyet HC n obpabatbiBa-
€T €€ B COOTBETCTBMM C BblIOpaHHOW peakumnen.

Mpwn BbIGOPEe HC ¢ Homepamn 25-30 cTaHOBATCA AOCTYMHbIMU A1
penaktpoBaHna napameTpbl Knp — koapduumneHT npesbilleHns mac-
COBOro pacxoga B nogatowem n obpatHom TpybonpoBogax u Attc —
pasHOCTb TemnepaTyp TensioHOCUTENs B nogawoLlemM n obpaTtHoM Tpy-
6onpoBogax. Mpn aToM pefakTMpoBaHMe NPOUCXOAUT OAHOBPEMEHHO
ana Bcex TC. YcnoBust n pekoMeHO4OBaHHble peakuun npuBedeHbl B
Tabnuue B.2 npunoxeHus B 4actu Il. MNpu BoiGope cxembl «[lonb3oBa-
Tenbckas» CTaHOBATCSA LOCTYMNHbIMU BO3MOXHble peakuun Ha HC, Bbl-
AerneHHble KypcuBoM B Tabnuuax B.1 n B.2 yactu Il.

2.5.8. Hactpounka npeobpasoBareneu
2.5.8.1. [1ns npaBunbHOM N KOPpPEKTHON paboTbl TB HeobxoamMmo BBECTU B €ro

2.5.8.2.

namsiTb KoHdUrypaunoHHsle napametpsbl MNP, MNT u M4, nogknovyaemblx
kK TB. Heobxoanmblie napameTpbl ykasaHbl B 9KCMyaTauMOHHON OOKY-
MeHTauun Ha npumMeHsiemble npeobpasoBaTenn N BBOOSATCA B MEHIO
«MPEOBPA3OBATEIJIN» (cm. puc. [1.7 npunoxenusa [ yactu Il). B co-
OTBETCTBYIOLLUNX CTpoKax MeHio «Pacxon», «Temnepartypa», «[JaBne-
Hue» n «atumkn XB» BBOOATCA YCTAHOBKM BEPXHEINO U HWXKHErO npe-
aena mnamepenus, koadpduumeHtol KP, KI, HCX IMT, guanasoH M4 un
npo4vne HeobxoguMble NapameTpbl.

Mpw HacTponke P B cTpoke MeHto «Tun MNP <BbIGpaTb...>» MOX-
HO 3agaTb TUM pacxo4oMepa U3 umetrowerocs cnucka. B atom crniyyae
napameTpbl MmeHio «YCTAHOBKMU MNP X» BBOOATCA aBTOMaTUYECKMW.

[ns npocToTbl BbIOOpa AvanasoHa namepeHunin NP, ero MOXHO Bbl-
opatb B MeHio «MPEOBPA3OBATEJIN» / «Pacxom» 13 cnucka:
«100ly 0,5Qnan6», «100I'y Quane», «1500My, Quané.

BHUMAHME! Npn cmeHe gnana3oHa Heo6xoAuMo nepeHasHaunTb
TN pacxogomepa U3 crnucka unm BBecTU B pydHyto napameTtpbl KP u
npegensl nsmepeHnin pacxogomepa QBH, QHH Bbl6paHHoOro Tuna n DN.

Mpn 3agaHnm Tuna HCX MNT u gnanasoHa BbIXOAHOrO TOKa U OaB-
nenusa MM, napameTpbl B MeHo « CMIELWUAJIBHBIE MNTX» n «CNELUN-
AJIbHbIE NOX» BBOAATCSA aBTOMaTUYECKN.

Mpn HacTponke gaTyMKoB pacxoda HeobxoauMO OOMNOMHUTENBHO MPO-
N3BECTM HACTPOMKM B NyHKTe MeHo «HacTtpouku UKU». Nameputens-
Hbl KaHan umnynscoB (MKN) moxeT BOCNpUHMMATL CUrHarnbl C Aatyu-
KOB pacxoda (MMMyNbCHbIA PeXnUM) Unn ¢ JaT4MKoB cUrHanmsaumm (no-
rmyeckmn pexum). B nmnynscHom pexume UK namepseTt konn4ecTso
NOCTYNUBLUMX UMMYNbCOB, CPELHIO YacTOTy CrieJoBaHUA UMMYIbCOB U
KOHTpoOnupyeT cocTtosHne curHana. B nornveckom pexume UKW peru-
CTPUpYeT Hannyme nunm oTCyTCTBUE COObLITUSA.
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Ana mnamepeHna cpefHen 4acToTbl CriegoBaHUS MMMNYNbCOB MC-
nonb3yetca NnMbo meTon namepeHnsa nepmoga (agantmeHbIN), NM6o me-
TOA cyeTa MMMYNbCOB (32 UHTepBan ycpeaHeHUs) — CTpoka MeHKo «Yc-
peaH». [Ina aatynkoB pacxoga, oOpMUPYIOLLNX UMMYNbCHBIA curHan,
NPOMNOPLMOHAnbHbIA TeKyLeMy pacxody, HYXHO NPUMEHATb aganTus-
HbI MeToA. B aToM cnydae 4actoTa BblMUCNAETCA Yepes N3MepeHHbIN
nepuop crefoBaHUs UMMYNbCOB, AN Yero 3afgaeTcs napamMeTp Tycp»,
a TaKKe «Tyyw» — MUHUManbHas ANUTENbHOCTb BXOAHOrO MMMyrnbca u
«Tmake?® — MaKCUMarbHas ANUTENbHOCTb BXOAHOIo MMMyrbCea.

[na gaTtyvkoB, BblAAKOLWMX MMNYNbChl, MPONOPLMOHAanbHbIe Hakom-
NeHHOMY OObeMY, HY)XHO MPUMEHSITb MeTof cyeTa uMMnynbcoB. [lo
AaHHOMY MeToAy NPOV3BOAMTBLCS HAKOMMEHWE MOCTYMUBLUMX UMMYrb-
COB 3a MHTEpBan OCPeAHEHMS U BblYUCIIEHME CPEAHEN YaCcTOTbI.

AKTMBHbIN ypoBeHb Ha Bxoge WKW, pabotatowero B norn4eckom
pexume, curHanmampyeT o cobbiTum ¢ gatymka. CobbiTMe perncTpupy-
etca B IKU ¢ yyeToM 3a0€pXKKN «Tmake?. COBbITUE CHUMAETCSA TONbKO
nocrie nepexoga curHana B NacCUBHOE COCTOSIHME U huKcaumm ero Ha
BpeMsi Oonee «Ttyake». PEKOMEHOOBAHHOE 3HAYEHNE «Tymakc»® — D CEK.

2.5.8.3. B Tennosbluncnurtene peanmsosaHa BO3MOXHOCTb HACTPOMKMN KOHTPONSA

2.5.84.

3NEKTPONUTaHNSA MOAKMNIOYAEMbIX PacXo4oMepPOB MO UMMYNbCHOW Jn-
HUK cBA3K. [Na 3Toro Heob6xoaMMO MMNYyMbCHble BxoAdbl TB, noaknto-
YeHHble K [P, yCTaHOBUTb B NACCUBHbLIN PEXUM (NEePEMbIYKM C KOHTaKT-
HbiX nap J1 — J18 gormkHbl ObiTb CHATLI), @ UMMYNbCHbIE Bbixoabl 1P
YCTaHOBUTb B aKTUBHbIN PeXUM paboTbl (KOHTaKTHbIE Mapbl COOTBETCT-
BYHOLLEINO MMMYIbCHOrO BbiXx04a 3aMKHYTbI). YCTAHOBUTb HU3KUIA aKTUB-
HbI YPOBEHb pacxofoMepa, YTO COOTBETCTBYET YPOBHIO JIOrMYeCcKom
eanHuUbl npu Hyneeom pacxode. B HacTtpoukax TB ycTaHOBUTBL:
«MPEOBPA3OBATEIJIN» /| «HacTtpounku UKU» / «YpoBeHb — Bbico-
kun» /| «KoHtponb MNP — Bkn» / «<YcpeaH. — ABanTuBHO» / «Tycp = 60
cek». [1pn Taknx HacTporkax peanm3yeTcst KOHTPOMNb HanNM4ns NNTaHUN
NP n obpaboTtka HC no oTkasam npeobpasoBaTenen pacxoga.

B TB umeeTcsa onuma nsamepenus Temnepartypbl U AaBNEHNA XONI04HOM
BOAbI, UCMOnb3yemMasi B pacyéTtax ans tennocmuctemMol. [Ans aToro Mox-
HO MCNONb30BaTb TEMMepaTypHble BXoAbl 5 nnu 6 (Bxoabl AaBneHnsa 5
unu 6), K KoTopbiM noakrntoyaeTca gatumk XB. Mo ymonyaHuio 3Hadve-
Hue txB ycTtaHaBnueaetcsa 0°C, PxB — 0,1Mla.

BHUMAHMUE! Heobxoanmo CTporo BbIMOMIHUTL OCHOBHOE YCroBue
— HU B OOHOW M3 TPEX TEnsIOCUCTEM MCMNONb3yeMbll TeMrnepaTypHbIN
AaTynK He JormkeH 6bITb Ha3Ha4yeH B KavyecTBe M3MepuTens Temnepa-
Typbl TeNnoHocuTensa B Tpybonposoae otonnexHus unu NBC, T.e. B Me-
HiO «[daTymkn TP» B HaszHayeHusax T, Ha3Ha4YaTb OaTyYMK, UCMONb3ye-
MbI 4na namepeHna XB, Henb34.

YctaHoBka txB (PxB) nposogutca B meHio «[MPEOBPA3OBATE-
nn» | «AaTumkm XB» / «datumk XB TC1-3» / «YcTaHOBKM txB (PXB)»
| «3Hau <MT5>, <NT6> (<NA5>, <MAO6>)». BeibpaHHoe 3HayeHne XB
namepsiemoe, Hanpumep, gatdmkom [NT5, 6ygeT ncnonb3oBaHoO B pac-
4yéTe Tenna B TpybonpoBogax B KOHKPETHO BbIOpaHHOW Tennocucteme,
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TO €CTb B pasHblX TEMSIOCUCTEMAX MOXHO M3MEPSTb U ydnUTbiBaTb B
pacyéTax pasHyo TemnepaTtypy (4aBneHne) XxonogHoN BoAbl.

Kpome M3MepeHHbIX 3Ha4yeHU B pacyeTax MOryT MCMNofib3oBaTbCA
AOroOBOpPHbIE N yAaneHHO U3MepeHHble U nepedaHHble No uHTepdency
3HayeHus Temnepartypbl U AaBneHUs XonogHon Boabl. HacTtpownkn npo-
n3soaatcs B meHio MPEOBPA3OBATEIJIN / Qatumnku XB / OaTtunk XB
TC1-3 |/ YctaHoBku txB (PxB). YOaneHHoO namepeHHble 3HayYeHus na-
pamMeTpoB XONOAHOW BOAbI OOMMKHBI TPAHCNMPOBATLCA MO UHTepdency
B COOTBETCTBYIOLINE aapeca permcTpos:

PacueTtHas TemnepaTypa txB [asneHne Pxs
Tennocucre- dur3ny. agpec norvy. agpec dmany. agpec norny. agpec
ma
TC1 C260 449761 C46A 450283
TC2 C262 449763 C46C 450285
TC3 C264 449765 C46E 450287

[na oTonUTENbHOrO N MEXOTOMUTENbHOMO CEe30Ha MOryT Ha3Ha-
YaTbCA OBa pasHbIX 3HA4YeHUs TemnepaTypbl XONOOAHOWM BOAbl (MEHHO
NMPEOBPA3OBATEJIN / Oatumnkmn XB / Oatumnk XB TC1-3 / NMepexopn
3uma/nero).

Ecnu cmeHa cxeMbl Tennoyyeta Anst OTONUTENBHOIO N MEeXOoToMnu-
TENbHOro Ce30Ha He NPOW3BOAUTCS, UMK AN «3MMbI» U «neTa» npea-
nonaraeTcs WCMNofb30BaTb OAMHAKOBbIE 3HAYEHMSI TemnepaTypbl XO-
nogHon Boabl, To B MeHio MPEOBPA3OBATEJIU / OaTtumnkn XB / OaT-
ynk XB TC1-3 ons napametpa lNepexopn 3mmal/neTo ycTaHaBnMBaeTcA
3HayeHue oTKM. B aTom cnyyae B pacyeTax OyaeT Mcnonb3oBaTbCs 4O-
rOBOPHOE 3HA4YeHWe TemnepaTypbl XOroAHOM BoAbl tXB 3Mma, a BO3-
MOXXHOCTb YCTAHOBKM 3Ha4Y€HUs1 JOrOBOPHON TeMnepaTtypbl Ana «neta»
OyOeT uckrnodeHa NyTEM CKPbITUA MHOMKALMKM 3TOro napameTtpa B Mme-
Hio MPEOBPA3OBATEJIN / Oatumnku XB / Oatumk XB TC1-3 / YcTa-
HoBKM txB (PxB).

2.5.9. NpocmoTp apxmBoB

B TB BenyTtca apxvBbl pasgenbHO MO KaXaon u3 Tpex Tennocuc-
TeMm. [Ina npocmoTpa apxuBoB Heobxoaumo BbibpaTb MeHw «Tenno-
cuctema X / Apxusbl /| HYacoBon apxuB», «CyTOUYHbIA apXuUB» WUn
«MecsAYHbIN apXUB» U NPOCMOTPETHL 3aMUCaHHbIE B apXMBbl 3HAYEHUSA
napameTpoB 3a WHTepBan apxmBupoBaHus. OOHOBPEMEHHO C 3TUM
AOCTYMN K apxXxuBaM BO3MOXEH M3 OCHOBHOIO MeHo B nogmMmeHio « APXWU-
Bbl» (cm. puc.[1.6 npunoxenua [ 4actu Il HacTosiwero P3). Apxusu-
pyemble napameTpbl B cooTBeTcTBUM C N.1.5.4.1 HacToswero PO 3anu-
CblBalOTCA B BUAE YUCIIOBbIX 3HAYEHUN (M3MEPSEMbIE U BblYMCNAEMbIE
BESIMYUHbI) U B BMAE CMOB COCTOSIHUMW. 3aMeHa B CrnoBax COCTOSHUS
npovepka Ha cMmBosT X cBUOETENbCTBYET O BO3HMKHOBEHUM HC unu o
cobbiTn B MeHto «CTATYC TC».

MpocMOTp CyMMapHbIX apXUBOB U apXMBOB HapacTalowmMMm UTOrom
(ansa mcnonHeHns TCPB-024M) no kaxgon TensiocuctemMe U UTOroBblX
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AaHHbIX goctyneH Takke B meHio «OBLWWME OAHHBIE TB» (cm. puc.
0.3 npunoxenua [ 4vactu Il). B ucnonHeHun TCPB-024M+ B MeH0
«OBLWME OAHHDBIE TB» apxvBbl HeAOCTYMHbI.

2.5.10. Ba3bl gaHHbIX

Mpu BBOAE Npmubopa B 3KcnnyaTauuio BCe BBOAWMbIE NapameTpbl
dukcupyrotcs B eamHon 6ase TB. CkBO3Has Hymepauus napameTpoB
6a3bl npuBegeHa B npunoxeHun E yactu Il. JocTyn k npocmMoTpy 6a3bl
nponssoantca B MeHio «[MPOCMOTP BA3» (cMm. puc..2 npunoxeHuns
O yactu Il). B meHio «O MPUBOPE» npmBoauTCcst KOHTPOsbHas cymMmma
6a3bl B BMAe BOCbMM3HA4YHOro koga. JlloGoe HecaHKLMOHMPOBaHHOE
n3mMeHeHue kakoro-nnbo HacTpoeyHoro napametpa TB nocne BeBoga
npubopa B aKcnnyaTaumo, NPUBOANUT K U3MEHEHNIO KOHTPOMbHOW CyM-
Mbl 6a3bl 1 MOXeT OblTb BbISBIIEHO KOHTPOMMPYIOLWEN OpraHu3aumen.
KoHTponbHasi cymma 6asbl MOXeT OblTb NpeacTaBrieHa B OTYETHOW
dopwme.

2.5.11. NMpumep HacTpouku aBTopeBepca B TB.

B meHio «OBLWWME OAHHbLIE TB» BbiGMpaeTcsa nyHKT «CurHanm-
3aumsa». B ctpoke «CurHanmsauma 1» BbiOMpaeTtca onuna CurHanm-
3auma — <BKI>, B CTpoke Tun — <Hanp. noT.>. [lpn 3TOM B MEHK
«MMPEOBPA30OBATEJIU» Ha3sanue nogmeHio «Pacxop MP7» mname-
HaeTcs Ha «CobbiTne MP7» (cm. puc. .7 yactu |l HacTosiwero P3). B
3TOM NMOAMEHIO crneayeT BbibpaTbh CTPOKy «YcTaHOBKMY» / « HacTponkm
UKW» n nponssectn cnegyrolime HasHaveHUs:

- YpoBeHb — <HU3kun>;
- Tmake? — «B CEK» (ONS UCKNOYEHUS NOXHbIX cpabaTbiBaHUN).

B cnyyae, ecnn Bxoag DIR1 mncnonb3yetcs Kak UMMYrbCHbIN BXOS,
npuema nHgopmaumm ot NP7, a B MmeHo «AaTtuuku TP» B nyHkTe «[-K
MP» yctaHoBneHa onuusa «MP7», BKNOYUTL CUrHaANM3aLUI0 HEBO3MOX-
HO (B cTpoke «CurHanusauusa 1» onuus CUrHanuMsauusa — «OTKI» He
nameHsetcs). [lnsa HasHavyeHusa NP7 B kayecTBe gaTynka curHanuaaumm
Heobxoaumo B MeH «[atumkm TP» yctaHoBUTL B nyHkTe «[A-k MP»
cooTBeTCTBYylOLEro TpybonpoBoaa 3HavyeHne «Q@ory, nnun BoibpaTth B
KayecTBe gaTymka curHanmsauum nwbdbonm csodboaHbin MP8 mnnn P9,
NOAKMNIYEHHbIE COOTBETCTBEHHO K BXxogam DIR2 n DIR3.

B meHio «TEMNMOCUCTEMA 1» oTkpbiTb nogmeHio «HacTtpounku
TC1» n BbIbpaTb Cxemy, COOTBETCTBYIOLLYIO 3UMHEMY (OTONUTESNBHOMY)
CEe30Hy akcnnyaTauuu, Hanpumep, «Cxema 23-10». [danee BonTn B
CTPOKY MeHl «ABTOpeBepC OTKMKYeH» U ycTtaHoBuTb «O6cn. TC —
no penex», B ctpoke «Cyet» — pexum «CurHan +G2>0», nocne 4ero B
CTPOKe MeH «ABTOpEBepC» NOSIBUTCA HAAMUCh « BKIKHOYEH».

B meHio «TEMNMTOCUCTEMA 2» oTkpbiTb nogmeHio «HacTpounku
TC2» n BbIBpaTb CxeMy, COOTBETCTBYOLLAA NEeTHEMY (MeXOoTonuTeNb-
HOMY) ce30Hy akcrninyatauun, Hanpumep, «Cxema 23-11». [lanee B
cTpoke «ABTOpeBepcC OTKIUYEeH» ycTaHoBUTL «O6¢cn. TC» — <no pe-
ne>, B crpoke «Cyer» — pexum «Het curH. +G2=0». [laHHble Ha-
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CTpoVikn obecnevmBaloT NepeKoYeHne TenNOCUCTEMbl NO cUrHany pe-
Bepca 1 Hanuuuni/oTCyTCTBUIO pacxona B obpaTtHoMm Tpybonposoae.

MpokoHTponupoBaTb Ha Bxoge DIR1 Hannumne curHana normyeckon
eAVHULbI, YTO COOTBETCTBYET MPAMOMY HarpasfieHUIO MOTOKa pacxo-
aomepa n 3umHeMy ce3oHy. TC1 pabortaet, TC2 — oTkntoveHa.

Hanuume curHana normyeckoro Hyns Ha Bxoge DIR1 cooTtBeTCTBY-
eT obpaTHOMYy HanpaBneHui MNoToka B oGpaTHOM TpybonpoBoae U
netHemy cesoHy. OtcyTcTBMEe pacxofja B obpaTHoM TpybonpoBoae
TaKkKe OMArHOCTMPYETCA Kak Nepexoq Ha NeTHUn pexmnm paboTbl gaxe
npu HanMM4YMm curHana norndyeckon egmHMubl Ha Bxoge DIR1.

Pacxogomepsbl, Bbinyckaemble 3A0 «B3JIET», cummeTpuyHbie n
UMET OAMHAKOBbLIA AuanasoH U3MepeHus pacxoja B NpsiMoMm U 06-
paTHOM HarnpasfeHun, NO3TOMY AN BbINOMIHEHUS NPEeaNOXKEHHbIX Ha-
CTpoek HeobXxoaMMo ycTaHaBnuBaTb MX B TpybonpoBon B COOTBETCT-
BUN CO CTPESIKOW Ha U3MePUTENbHOM yyacTKe, yKasblBaloLLlen Hanpas-
neHve noToka.

2.5.12. Ucnonb3oBaHue (pyHKLMUMA CUrHanNuM3auum.

K Mogynto KoMMmyTaumm TennoBbIYUCIIUTENA MOXHO MNOACOEANHUTL
0o 9-Tm gatymkoB pacxoga. B cnyyae, korga ncnosnb3yoTcsa (oyHKLMN
«CurHanusaumuny Ons peanusauum KOHTPOns NUTaHMs pacxo4oMepoB
Nno OTAEeSNIbHOW NUHUK, 0B6paboTKM curHana HanpasfieHusl NoToka (pe-
Bepca), oxpaHbl, NOXapHOW CUrHanM3aummn, To BblibOpaHHast PyHKUMS B
MeH «CurHanusaumsa 1...3» XXeCTKO NnpuBs3aHa K COOTBETCTBYHOLLIEMY
nmMmnynscHomy Bxoay DIR 1-3.

[Ns KOHTPOMS Hanuums NUTaHus NoObIX TPeX pacxo4oMepoB Mo
norM4yeckoMy curHany, unm nboro BbiGpaHHOrO, HEOGXOANMO MPOU3-
BECTU crneaytoLmne HacTPOKK:

- B MeHo «CurHanusauumsa 1...3» BbIOpaTb ONuUui0 «BKNY, NpY 3TOM BXO-
Abl DIR1-3 TB nepexogdar B COCTOsIHME JIOrMYEeCKUX BXOAOB (CurHanm-
3auusa 1 saHumaet sxoa MKN7, curnanmnsauusa 2 — MKU8, curHanusauyms
3 - UIKM9), ogHoBpemeHHO ¢ aTum meHio «PACXOA MP7...NMP9» name-
HuTcs Ha « COBbITUE MP7...MP9» (cm. puc. [1.7 yactu Il HacToswwero
P3);

- COeanHUTbL Kabensmmn ¢ cobnogeHnemM nonsipHOCTU NIOrMYECKNE BbIXO-
Abl pacxogomepoB ¢ Bxogamu DIR1-3 mogynsa kommyTauuu (BbIXOAbl
pacxo4oMepPOB AO0SMKHbI ObITb YCTAHOBMNEHbI B aKTUBHbLIW PEXUM, B pac-
xogomepax «B3JIET OP Jlant+» 6e3 Moaynsi akTUBHOMO BbIXO4aA KOH-
TPONb NUTaHUS He ocyulecTtBnsaeTtcd). B moayne kommyTtauumn TB ne-
peMblyku ¢ pkamnepos J13-J18 fOMmKHbI OblTb YAaneHs.l;

- B mMeHio «HacTtpouku UKU 1...6» Bbibpatb onumo «lMpaBuno» -
«UKWUT (8,9)», 4TO COOTBETCTBYET KOHTPOSO NUTaHMS BblOpaHHbIX pac-
X04oMepoB no ceagbmomy (8, 9) normyeckomy Bxoay;

- B MeHio «HacTpounku UKU 7...9» BbIbpaTb onuuio «YpoBeHb» — «Bbl-
COKMW», NS NapamMeTpa «Twakc» OIS UCKNIOYEHUS JNOXHbIX cpabathbi-
BaHWUM YCTAHOBUTb «5 CEK».
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OTknoveHne nuTaHus B pacxogomepax (normyeckmn 0 Ha Bxogax
DIR1-3) dukcmpyeTcs B apxmBe TB B crnoee coctosiHum ctatyca TC
«CurHanusauma 1..3» a B MeHio «Pacxog» Ons KOHTPONMPYeMbIX
pacxogomepoB BbiBoauTcs coobuieHne «OTkas UK».

Ana peanusaumn pyHkumm «OxpaHa» mnm «fMoxapHaa curHanm-
3aumsa» goctatoyHo B meHio «OBLUME OAHHbBLIE TB» B cTpoke «Cwur-
Hanusaumsa» BblObpaTb, Hanpumep, «CurHanusauua 2». [anee BKno-
YNTb CUrHaNM3aumio (oNumMsa «BKM»), BbibpaTb TUN (Hanpumep, «oxpa-
Ha»), nocne 3Toro uMnynbCcHbIM Bxoa DIR2, cooTBeTCTBYHOLWMNN BOCh-
MOMY MMMYNbCHOMY BXOAy, NepexoauT B JIormyeckun pexum. Noaknio-
YNTb K HEMY pa3MblkaTerlb C HOpPMarnbHO 3aMKHYTbIM KOHTaKTOM, nepe-
BecTu Bxop NP8 B akTUBHbIN peXxnm (KOHTakTHble napbl J15, J16 3amk-
HyTbl), ycTaHoBUTL B «HacTtpoukax UKU» ana NP8 YpoBeHb — «Hus-
KUY N «Tpakc® — «0 cek». [Mpn pasmblikaHMM HOPMarnbHO 3aMKHYTbIX
KOHTaKTOB B apxuBax TensocucTemM B CTpoke coctodHna «Ctatyc TC»
OyneT BbiCTaBneH nar Hannuus cobbITUS COOTBETCTBYIOLLMIA COCTOS-
HUO «CurHanusaumsa 2». o Hanuuuio ¢nara B apxmBax B MEHKO
«Ctatyc TC» MOXHO oOueHuBaTb cpabaTbiBaHME CUrHanNu3aumm u Lue-
NOCTHOCTN 0ObekTa oxpaHbl. CurHanmsauma oTobpaxaeTcsi BO BCex
apxmBax Bcex 3afiaHHbIX TENITOCUCTEM.
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2.6. NMpumep HacTpoukn TB ana cxembl TennonoTtpebdne-

Hua A23-12.
2.6.1. Mopgkntoyaemble Npubopbl U AaTYMKK NpuBeaeHbl B Tabn. 10
Tabnuua 10
HavnmeHoBaHue npubopa (aaTyuka) Anana3oH
n3mepeHus

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

Pacxogomep-cyeTynk anekTpomarHuTHeln «B3NET 3P»

MUCMNonHeHne 3PCB-440J1/80, aKTUBHbIN Bbixoa, | 0,869-217,300 M3y

Kp=25,000 nmn/n — 2 wr.

Pacxogomep-cyeTyunk anekTpomarHuTHeln «B3JTET 3P»

MUCMNonHeHne OPCB-440]J1/25, aKTUBHbIN BbIXOA, 0,085-21,23 M3y

Kp=250,0000 nmn/n — 1 wr.

Komnnekr Tepmonpeo6pasoBaTenel7| conpoTmnBiieHnA

(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 paeBneHus KPT9-00-U-C2-MC-M20- 0-16MMa

1,6-0,5-2T3 (4-20 MA) — 2 wIT.

2.6.2.

2.6.2.1.

2.6.2.2.

Mopsagok oencTBun Npu HaCTponke

MepeBectn npnbop B pexum HAJTALKA, ona yero yctaHoBUTb nepe-
MbIYKY Ha KOHTaKTHyt0 napy J4. B npaBomM BepxHeM yrny gucnnes npu-

Gopa [OOMmKEeH MNOSIBUTLCS MUraloLWMn  MHEMOHUYECKUA CUMBOI
«3AMOKN».

B meHio npubopa BbibpaTh: «Tennocuctembl» / «Tennocucrtema
1» / «<HacTtpounku TC1» / «Cxemay.

M3 cnucka cxem BbibpaTbh «A23-12» u HaxaTtb G nocne 4yero npo-
n3ongeT 3arpyska B TenrnocucteMy KoHdurypauum wabnoHa ¢ cooT-
BETCTBYHOLUMM anropMtMOM pacdéTa Tenna, YCTaHOBKOW YCIIOBUMA WU
peakuun HewTaTHbIX cuTyauun (HC), aBTOMaTtM4eCKMM HasHa4yeHWeM
no nopsaky Bo3pactaHus HomepoB AaTtumkoB pacxoga (MP), aasneHus
(NA) v TemnepaTtypsbl (IMT) B MeHo « TpybonpoBoAbl» B COOTBETCTBUMU
C BblbpaHHOM cxemon. 1o ymonyaHuio B anroputMme ydveta Tenna

BKITHOUEH YYeT xonoaHoro BogocHabxeHus (txs = 0 °C).

HacTporika napameTtpoB XB npounsBogutcsa B MeHo «lpeobpaso-
Batenu» / «AaTumku XB» / «YcTaHoBKa (IxB, PxB)».

MpoucxoguTt aBTOMaTMyeckasl yCTaHOBKa YCNOBUW HELUTATHbIX CU-
Tyaumi 1 peakumen Ha HUX Ansa BblbpaHHOM cxeMbl Tennoydeta. [Mpwm
HeoBX0OMMOCTM YCNOBUE HELUTATHOW CUTyauun MOXHO OTKIOYUTD.
Takke MOXHO U3MEHUTb YCIIOBME peakuMn Ha HewTaTHY cuTyauuto.
Ons pepnaktupoBaHus ycrnosun HC 1 peakumin Ha HUX HYXXHO B MEHHO
npubopa BbibpaTh «Tennocucrtembl» / «Tennocucrtrema 1» / «Ha-
ctpoukn TC1» / «Hactponku HC TC1». NepeyeHb BO3MOXHbIX He-
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2.6.2.3.

2.6.2.4.

a

LWTATHbIX CUTYaUU C peakumsamMm Ang KOHKPETHbIX YCNOBUIN NPUBEAEH B
npunoxenun B vactu Il HacToswero PO (tabn. B.1 n B.2). 3 npuse-
AEHHOro cnucka cnegyet BbibpaTb Tpebyemyto HC.

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

Mockonbky B gaHHOM npumepe B Tpybonposoge MBC He ncnonbsyetca
AaTyvK gaBrieHus, Heobxo4MMO YyCTaHOBUTL €ro I0rOBOPHOE 3HaAYEHMe.
[ns atoro BbIGpaTh NyHKT MeH «Tennocucrtema 1» / «TpybonpoBo-
ab» / «datumkm TP». [Janee, nocnegoBaTenbHbIM HaXXaTUEM KHOMKU

Bbl6paTb mMeHo «[datumkm TP3 TC1» n HasHaunTb JaTyuky gaBsre-
Husa «A-k NMO» 3Ha4veHne «Ppor». Bontn B MeH0 «[JoroBop. KOHCTaH-
Tbl» W BBECTM HeobXoauMmoe 3HayYeHue AOOroBOPHOro [AaBfeHust B
TpeTbeM TpybonpoBoae (Hanpumep, 0,9 MlMa). B aTom e MeHIo ycTa-
HOBWUTb BCE AOrOBOPHbIE 3HAYEHNSA B Apyrnx Tpybonposogax «Tensno-
cuctembl 1».

B meHto npubopa Beibpath «[peobpaszoBatenu» / «Pacxoay.

B ctpoke «Tun MNMP» BbIbpaTb N3 cnucka HyxHbii TMn 1 DN pacxo-
Aomepa, nocrne 4ero npov3onaeT 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 nepsom TpybGonpoBoae uc-
nonb3yetca pacxogomep anametpom DN8O. Beibnpaem 3P-420/80.

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

2.6.2.5.

YeHMe HY)XHO pas3fenuTb Ha AuMana3oH U3MepeHus pacxogomepa Ans
nosly4eHnst KoppekTHoro 3HavyeHnss QHH. Pacxopomep OPCB-440J1 pa-
ootaeT B AnanasoHe 1:250 n QBH cocTtaBnsieT 217,3 M3/y. Torpa kop-
pekTHoe 3HavyeHne QHH coctasut 217,3/250 = 0,869 m3/4. Ero cnepyet
3anucaTb B COOTBETCTBYHOLLYO CTPOKY BMECTO 3HA4YeHusi, KoTopoe Obi-
N0 paccuynTaHo Ans Apyroro Tuna pacxogomepa. ATy npouenypy crne-
AyeT NOBTOPUTbL ANA Kaxaoro Tpybonposoaa:

Tpy6onpoeoa 1: QHH paBHo 217,3/250 = 0,869 mM°/u.
Tpy6onpoeoa 2: QHH paBHo 217,3/250 = 0,869 mM°/u.
Tpy6Gonpoeoa 3: QHH paBHo 21,23/250 = 0,085 mM°/u.

B meHio «YcTaHoBKu» BbiGpath «HacTtponkn UKWU». MNocnenosatens-
HbIM Ha)kaTUeM KHOMKM NpoBepUTb 3Ha4YeHUs napameTpoB «Ypo-
BeHb», «KoHTponb MP» n «MpaBuno» gna UKUN1-UKN3. 3HauyeHune

napameTpa «YpoBeHb» JO/MKHO ObiTb «Bbicokuny», «KoHTponb MNMP» —
«Bkn.», a «MpaBuno» — «MO UMI» gnga sBcex TpybonpoBoaOB.
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2.7. NMpumep HacTpoukn TB ana cxembl TennonoTtpedne-
HUA «[lonb3oBaTenbCKasy.
2.7.1. na onncaHna HacTporkn TB B cnyvyae npumeHeHus cxembl «llonb3o-
BaTenbckas» npu Belbope oopMynbl pacyeTa Tenna:
Wtc = M1 (h1 — h2) + M3 (h4 — hyg), (3)

BblOMpaeM He3aBUCMMYIO 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 npaBunbHon paboTbl TB Tpebyetca npon3sectn HasHayeHe gat-
4YMKOB No 4-m Tpybonposoadam, NpuyemM TpeTUn N 4YeTBepTbin Tpybo-
NpoBOA B OAHHOM anroputMe SBAATCA «BUPTyanbHbiMu». TP3 uc-
nonb3yeTca Ans nogcyeta maccbl BoAbl B TpybonpoBoge nognuTku B
COOTBETCTBUU C BblIOpaHHbIMKU gatumkamu MNT v M4, T.K. macca 3aBucut
OT BeNnW4YMHbI TemnepaTtypbl 1 gasneHnd. TP4 ucnonb3yeTcs ansa noa-
cyeTa 3HTANbMMM CO CBOMMM 3HAYEHUAMMU TemnepaTypbl U AaBMEHWUS,
npuyeM HasHayYeHHble JaTyYuku B JaHHOM TpybonpoBode MOryT OThu-
YaTbCHA OT Ha3HayeHHbIX gatumkoB B TP3. lNpumep HasHavyeHns patyum-
KOB NpuBeeH B Tabn.11.

Tabnuua 11
Tpybonposoabl TP1 TP2 TP3 TP4
NP1 MP2 nnn Qpor =0 NP3 Qpor=0
JaTunkm nT1 nrt2 nT2 nT2
na1 naz2 noz2 noz2

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

Ml, h]_ =f (t]_, P]_),
M3, h2, h4 =f (tz, Pz).

[aHHasa dopmyrna HasHa4vaeTca B MeHo «TennocuctemMbl» / «Te-
nnocucrtema X» / «<Hactponkmn TCX» / «cAnroputmbl TCX».
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2.7.3.

2.7.4.

[na gaHHonm cxembl B Tpybonposoge TP2 patuuk NP2 HasHavaeTcs,
€CNn UCNoNb3yeTcsl KOHTPONbHbIA pacxogomMep, Npyu aTtom macca B TC
cumtaetcsa kak Mtc = M1-M2+M3. lNpun OTCYyTCTBMM KOHTPOSBHOIO pac-
XogoMmepa, ansa pacxoga 4OMMKHO ObiTb HAa3Ha4YeHo 3HavyeHme Qaor, npu
aTom macca B TC cuntaetca kak MTc = M3.

B cnyyae ecnn tpetun TpybonpoBoa UCMONb3yeTCca B KadecTBe MNoa-
NUTKN xonogHown Boaon, To aatumkm MT3 u MO3 gomkHbl ObITh Ha3Ha-
YeHbl KaK JaTynku txB n PXB COOTBETCTBEHHO; €Ccrnin noanutka bepetcsa
n3 gpyroro TpybonpoBoaa, TO Aatynkn txB n PxB AOMKHbI OblTb HA3Ha-
YeHbl N3 aToro Tpydbonposoaa.

2.7.5. MNpnmep HacTpourkn cxembl «llonb3oBaTenbckaa» Ons OTKPbITON CUC-
TeMbl otonnenusa n MBC.
tt P q, t P g
U3 TC | g U3 TC | i
2 P g t PR Q
BTC | E BTC | g

a) OTkpbiTas AByxTpybHasa cuctema
oTtonneHus + Tynukosas BC

ts Ps q ts Ps q

| g HaIrBC | g HarBC

ts Py Qs

I Uwupk. FBC

6) OTkpbITas YeTblipexTpybHas cucrtema
C umpkynsumnen NBC

Puc.4. CxemMmbl TennonoTtpe6rieHns ¢ NOAMUTKOU U3 pas3fiyHbIX Tpybonpo-

BOAOB
2.7.6. Jna cxembl, NpuBeAeHHON Ha puc.4a, HasHa4YeHne OaT4YNKOB OOSMKHO
NpPoOn3BOAMTLCS B COOTBETCTBUM C Tabn. 12.
Tabnuua 12
Tpybonposogbl TP1 TP2 TP3
NP1 NP2 NP3
Jatunkn MnT1 Mnr2 MnT3
no1 no2 nas3

2.7.7. Ona cxembl, NpuBeAeHHON Ha puc.46, HasHa4YeHne OaTyYNKOB OOSMKHO

NpoM3BOANTLCSA B COOTBETCTBMM C Tabn. 13.

Ta6bnuua 13
Tpybonposogbl TP1 TP2 TP3 TP4
NP1 rnP2 NP3 NP4
Jatunkn MnT1 Mnr2 MnT3 MnT4
Mot a2 na3 nao4

Mpn Ha3HauyeHMn gaTynKoB B COOTBETCTBMM C Tabn.12, 13 pacuyeTt
Tenna BegeTcs COOTBETCTBEHHO MO hopmynam:

Wtc = M1 (h; — hy), Wrec = M3 (hz — hyg) (4)
WTtc =M1 (h1 - hz), WrBc = M3 (h3 - hxs) + M4 (h4 - hXB) (5)
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2.8. NMopsapok paboThbl

2.8.1.

2.8.2.

2.8.3.

Mocne BkntoyeHus TB Ha aucnnee nHauumpyeTcs MHGopMauus o0 BOC-
CTaHOBMNEHUN KoHdurypauum npmubopa, npn 3TOM NPOM3BOANTCS CaMO-
KOHTponb npubopa. Mo 3aBepLIEHNI0 CAMOKOHTPOIS Ha Agucnnee oTo-
OpaxaeTcsi OCHOBHOE MeHK. BBeaeHHbIi B aKcnnyaTauuio TennoBbl-
yncnutTenb paboTaeT HENPEPLIBHO B aBTOMATUYECKOM pPEXUME.

B TB peanu3oBaHO coxpaHeHne oTobpaxkeHnsi COCTOSAHUS aucnnes
Ha MOMEHT OTKMYeHua nutaHus. MNpu nepesarpy3ke TB nocne Bkmto-
yeHus nutaHus B pexxume PABOTA vnn HAJNTALKA, npnbop BbIxoanT B
BETKY MEHI0, B KOTOPOW OH HaxoAauncsa A0 OTKNYeHust nutaHus. [pu
nepesoge npubopa na pexumma 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-
NATbCA NMOO C NOMOLLLIO KnaBmaTypbl U Aucnnes, nMbo ¢ NOMOLLbH
nepcoHanbHOro KomnbloTepa.

CuntbiBaHME TEKYLMX 3HAYEHUA M3MEPSEMbIX NapamMeTpoB, a Takke
COOEPXXMMOro apXuBOB W XXypHana Oe/CTBUA onepatopa MOXeT OCy-
LecTBnAaATbeA ¢ aucnnes TB.

BHUMAHMUE! Ha Oucnnee TB moxem Habnrodambcsi Heyc-
mol4ueasi uHOUKayusi meKyuw,e2o 3Ha4YyeHusi pacxoda e cJriy4yae
u3MeHeHul pacxoda, cesi3aHHbIX C MYyCKOM, OCMaHO8OM u/u pe-
2yNlupoeKoli mMomoka mensioHocumessi, a makxe npu 3HavYeHUUu
pacxoda HuXe HaumMeHbwe20 Osis ucnosnb3yemo2o muna [1P. He-
ycmoliyueocmb UHOUKayuu pacxooda rnpu pe3Kux U3MeHeHUsIX umnu
Manbix 3Ha4YeHusiX pacxoda cesi3aHbl ¢ nepuodom obpabomku
uHghopmayuu, ebieolumoll Ha ducnel, u He esiusiem Ha pabomy
cyemyukoe o6Lema mensioebl4uc/uUmernsl.

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

[na dopmMmupoBaHna OTYETOB BO3MOXHO WCMOSIb30BaHWE TOSbKO
TeX apXMBHbIX OAHHbIX, KOTOPbIe 3anucaHbl N0 UCTEYEHUIO KaneHaap-
HbIX CYTOK C MOMeHTa nocrnegHero nepeknoveHna na pexunma HAJAL-
KA B pexxum PABOTA.

2.9. Bo3aMoOXHble HencnpaBHOCTH

2.9.1.

B npouecce (yHKUMOHMPOBaHUSA TENMOBLIYUCIIUTENSA MPOU3BOAUTCS
anarHocTtuka coctosinusa TB, MNP, MNT un M. ®akT BO3HUKHOBEHUSI HEUC-
npaBHOCTM OTOOpaxaeTcs Ha aucnnee TB B OCHOBHOM MeEHI0, a Takxke
B MeHo «Tenmocucrtemsbl» MosiBIeHNEM OAHOrO UMW ABYX BOCKMNUUA-
TeNbHbIX 3HAKOB.

MosaBneHne ogHOro 3Haka ! o3HavyaeT npeaynpexaeHne o HewTaT-
HOM CUTyaLun, He BNUSAKOLLEN HA KOMMEPYECKUN y4eT.

MosiBneHne AByx 3HakoB !l cBMAOETENbCTBYET O BO3HWKHOBEHUU
KpUTUYECKON OLUMOKM, BNUSIOLWEN HA KOMMEPYECKUI YYeT.
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B TB peanu3oBaHO MHMpOpMaUMOHHOE OTOOpakeHWe COCTOAHUSA
npubopa npu Hanu4yun oTkasa ero annapaTtHon Yyactn. CoobLieHne Bbl-
BOAUTCA B BuAe oTObpaxeHus cumeoria «X» B NpPaBOM BEpXHEM Yriy
avcnnes (psgoMm ¢ cumsonom «3AMOK»). 3ToT cumBon 6nokupyet
oTobpaxeHue 3HakoB ! u !l. [pn Hannumm cumBona «X» B BEPXHEWN
CTpoKe npunbop TpebyeT pemoHTa.

BHUMAHMUE! Cumeon «X» B BEPXHEM YIrny AUCMNESA He nyTaTtb C
CUMBOSIOM «X» OTOBpaKeHUs COCTOSHUSA TENSIOCUCTEMbI, HaxoasLen-
Csl B OTKMOYEHHOM COCTOSIHUKM (NpOCToe) Npu paboTe B peBEepPCUMBHOM
pexume. ITOT cuMBOn 0603Ha4YaeT OTKNYEHHY0 TC B COOTBETCTBUM
C OTONUTENbHBIM M MEXOTOMUTENbHBbIM Ce30HaMK 3JKChfyaTauun, u
oToGpaxkaeTcsi B MeH0 « TennocuctemMbl» HanpoTUB OCTAHOBIEHHOW
TC.

2.9.2. Npn BO3HMKHOBEHUM KaKOro-nnbo oTkasa unm HewwTaTHOM CUTyauuu B
CTpokax cocTtosiHna meHio «Tennocucrtema X» / «PacyeTHble AaH-
Hble» NoABUTCA cumBon X, Hanpumep:

BHUMAHME! Ctpoku coctoaHna B MeHwo «Tenmnocuctema X» /
«Pac4yeTHble gaHHble» NosBNATCA ToNbko B pexunme PABOTA (cm.
puc.[l.4 npunoxeHus [ yactu Il HacTosiwero PJ).

O6Ge CcTpokM MO3BONSAT BOUTU B OKHO MHAWMKALMW pacLUMdPOBKM

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

& TC1:HC3
B Q1< QloTcC
B CoctosiHne HC Ectb

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

Mpy NosIBNEHMM HECKONbKMX CMMBOMOB X, MPOCMOTP MHAMKALUK

pacwmndposkn ctatycoB HC npom3BoanTcs HaxkaTuem KHOMKK .

AHanornyHbin cumBon X nosiBUTCA B CTpoke «CTtaT. TP» MEHI0
«TpybonpoBoabl» / «PacyeTHble AaHHbIe» COOTBETCTBYHOLEN Ten-
NOCUCTEMbI, Hanpuvep:

—>Crat.Tp=---X--
(Homep npusHaka) (6) (1)

Bongs B nogmeHio «CtaT. Tp» HakaTMem KHOMKK a MOXHO Tak-
Xe onpegenutb npuaHak HC (cm. puc.6):

53



JCTATYC TP1 TCA1

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

sOtkas NP HeT

mt<tHy;t>tBy HeT
#P < PHH; P > PBH Het

Puc.6. UHaukauua crtatyca HC B meHio «TpybGonpoBoabl» / «PacyeTHble

2.9.3.

OaHHbIe.

[AnarHoctnpyemasi HemcnpaBHOCTb: TeKkyLMin pacxo MeHbLlue Yyc-
TaHOBJIEHHOW OTCEYKM MO pacxoay.

OfOHOBpEMEHHO C 3TUM B CTPOKe MeH «CTaTyc» COOTBETCTBYHO-
LLero gartymka nosiBUTCS HaANUCb O BO3HUKHOBEHUN HEUCTIPABHOCTMW.

AHarnormyHbiMm obpasomMm paclumdpoBka ¢naroB CrioBa COCTOSIHUS
HC nosBnsetca B noameHwo «Tennocuctembl» / «Pac4yéTHble OaH-
Hble» / «[JaHHble 3a Yacy. Tak Xxe umeeTcsa paclmngpoBka draros co-
cTtosiHuA B onumn «Ctatyc TC» MeH0 « ApXUBbIY.

Texkywmn anropntm yyeta (nogmeHto «Tennocucrtembl» /| «Pac4yéT-
Hble AaHHble» / «[laHHble 3a Yac»)

OnucaHue cnoa cocTosaHUA cTaTyca TennocuctemMsl (cM. Tabn.14):

(11) (0)
Mpumep: — X — cCOOTBETCTBYET CEAbMOMY MOS0 CIOBa COCTOSIHUSA,
4YTO COOTBETCTBYET HaNMYUIO CUrHaNa NepekstoYeHns No pesepcy.

Tabnuua 14

MHdopmMaLmoHHbIE KoAbI [MpnynHa BO3HMKHOBEHNSA

0 3anpeT paboTbl TENIOCUCTEMBI - HE UCMONb3YEeTCs B apXmMBax

3anpeT cyeTa No TennocncTeme, OCTaHOB NMMOO NporpaMmmMHbIv, NMMBO
no pesepcy

HeBepHas KoHduUrypaums no Tensiocucteme

He ncnonbayetcs

CocrtosiHue curHana CUrHAJTIM3ALIUA 1

CoctosiHue curHana CUrHAJITM3ALINA 2

Cocrtosanue curHana CUrHAJTM3ALIUA 3

CocTosiHMe curHana nepekntoyeHns nNo pesepcy 3adnKCMpoBaHo

0 |[NO|O|~|WIN| -

OctaHoB c4eTa no Tennocucteme npu cpabartbiBaHmm HC ¢ peakuuen
— «OcTtaHoB TC» unu Bbixoa B pexxum KAJIMBPOBKA

Mepexopn Ha goroBop No Tennocucteme npm cpabatbiBaHun HC ¢ pe-
akumen — «Pacuet TC por»

©

10

OctaHoB c4yeTa Tenna (ansa cxemsbl «lonb3oBaTtenbckas»)

11

OcrtaHoB c4eTta 'BC (ans cxembl «[onb3oBaTenbckas»)
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2.9.4.

2.9.5.

2.9.6.

Mpn BO3HMKHOBEHUN cOosi NGO oTkasa B pabote TB Heobxoaumo ans
NpoBepKN NPOU3BECTN Nepesanyck npubopa nytem KpaTKOBPEMEHHOIO
oTKNtoYeHns nutanmsa. Ecny nocne nepesanycka npnbop He BO30GHO-
Bun paboty, To HeobxoaMmo o0bpaTUTLCA B CEPBUCHbLIN LEHTP UnN pe-
r’MoHanbHOEe NpeacTaBUTENbCTBO.

lMpn oTkase ogHOro n3 gaTtymMkoB cornacoBaHHou napbl T gorkHa
npoun3BoaMTbLCA 3aMeHa 06omx npeobpasoBaTernien cornacoBaHHON na-

pbl.

Mpwn oTCyTCTBMM CBEYEeHMs nHankatopa Ha TB Heobxoaumo npoBepuTb
HanMume HanpskKeHusi NUTaHus NMBO 3aMeHUTb NpPeaoXpaHUTENb HO-
muHanom 1,0 A Ha 3agHen cTeHke moayns uameputens. Ecnn ykasas-
Hble OENCTBUSA HE BOCCTaHOBMAM paboTtocnocobHocTu npmnbopa, Heob-
XOOMMO 00paTUTLCHA B CEPBUCHBIN LEHTP UMM perMoHanbHoe npeacrta-
BUTENbCTBO.
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3. TEXHUWYECKOE OBCINYXXUBAHUE

3.1. BBeOeHHbI B 3KcnnyaTauuio TENNOBbIYUCIINTENDb PEKOMEHAYETCS NOA-

Bepratb nepnoany4eckomMy oCMOTPY C LEJIbHO KOHTPOA:

- paboTtocnocobHocTu TB;

- HANUYNA HaNPSKEHUS NMUTaHWUS;

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

3.2.

MepunoanMYHOCTb OCMOTPa 3aBUCUT OT YCIOBUI 3KCMyaTaumu, Ho
He [OoIMKHA ObITb pexe 04HOro pasa B ABe Heaenw.

HecobntogeHne ycnosun akcnnyaTtaumm TB B cootBeTcTBUM € n.1.2.5
MOXeT MPUBECTM K OTKasy npubopa unvM npesBbIlEeHUo JONYCTUMOro
YPOBHS MOrPELLUHOCTN U3MEPEHUMA.

Mpn nosiBneHnn BHeLWHUX nospexaeHnn TB unn kabenen nutaHuna
N cBA3N, HeobxoaMMo 0bpaTUTLCA B CEPBUCHBLIA LIEHTP WAW peruno-
HanbHOe MNpeacTaBUTENbLCTBO ANSA onpeaesieHMsi BO3MOXHOCTU Aarib-
Henwen sKkcniyartaunumn TennoBblYUCNTENS.

Hanunumne HanpsbkeHus nutaHmsa TB onpegensieTca nNo CBEYEHuto
ceeTtoanoda Ha kopnyce VBT (npu ero Hannumn), a Takke No Hannunto
WHAMKauMm cumBonoB Ha aucnnee TB. PabotocnocobHocTb npubopa
onpenensaeTcda No cogep)xaHunio nHankaumm Ha gucnnee TB.

3.3. MNpwu nepesoae TB B pexxum HAJTAOKA vnn KANTMBEPOBKA:

HaYMHaETCs HaKoMneHue BPEMEHWM MNPOCTOS, HapallMBaeTCs CYETUYMK
BpemMeHu Tpex.

- NMpeKpallaeTcAa HakornneHmne ternma n Mmaccbl B TeNJIOCUCTEMaXx;

NpogomKaeTCcs HakonneHne TeKYLUX 3Ha4YeHNn MaccCbl U Tenna B UHTe-
rpanbHbix cveTymkax pexuma HANALOKA, otobpaxaembix Ha KK,

Mepesog TB u3 pexuma HAJTAOKA vnn KAJIMBPOBKA B pexum
PABOTA npuBoauT K BO3BpPALLEHMIO MHANKALMKN K 3HAYEHUAM Maccbl U
Tenna, HakonneHHbIM K MOMeHTYy nepesoga TB u3 pexunma PABOTA B
pexum HAJTAOKA nnn KAJIMBPOBKA. Npu 3TOM BOCCTaHOBMEHHbIE Ha
XKW 3HaveHus maccbl U Tensia MOryT oTniMyatbCs OT 3Ha4YeHWUn, 3a-
PUKCUpOoBaHHbLIX HA MOMEHT Bbixoda u3 pexmma PABOTA, nockonbky
nepuog obpaboTka MHpopMauum Ans 3annucu B apxmBbl COCTaBMsET
1 MUHYTY.

3.4. I'IOBepKa TenrnoBblHMNCNnUTENd Npomn3BoanTcA B COOTBETCTBUN C MeTOan-

KO MOBEPKM, M3NOXEHHOW B pasfene 5 HacCTOSILLIEero pykoBoACTBa Mo
aKcnnyaTauuu.

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

crnerapaHTUMHOTO) peMOHTa [OOJPKHA MPOM3BOAUTLCS C MNACMOPTOM
npubopa. B conpoBoauTenbHbIX OOKyMeHTax HeobxoaumMo ykasbiBaTb
MoYTOBblE PEKBM3UTLI, TeNedoH 1 dakc oTnpaBuTenNs, a Takke cnocod
N agpec obpaTHON OOCTaBKW.
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4. YNNAKOBKA, XPAHEHUE U TPAHCIOPTUPO-
BAHUE

4.1. TennoBbIYNCANTESb, YKOMMIEKTOBAHHbLIA B COOTBETCTBMM C Tabnuue 2,
yrnakoBbiBaeTCs B uHAMBMAyarnbHyto Tapy kateropumn KY-2 no NOCT
23170 (AwWmK n3 roppupoBaHHOro KapToHa). Tyga e nomewjaeTtca u
3KcnnyaTauMoHHaa JOKyMeHTaums.

4.2. TB pomkeH XpaHUTbCA B CYXOM MOMELLEHUM B COOTBETCTBMM C YCIO-
Buamu xpaHeHus 1 cornacHo NOCT 15150. B nomeweHnn ana xpaHe-
HUA He JOSMPKHO OblTb TOKONPOBOASALLEN MbISK, NAPOB KUCMOT, LenoYen,
a Takke rasoB, Bbl3blBaOLLMX KOPPO3NIO U paspyLUatoLLnX N30MISLmIO.

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

4.3. TB «B3JIET TCPB» MoxeT TpaHCnoOpTUpOBaTbCA aBTOMOOMUIbHbLIM,
PEeYHbIM, XEeNe3HOAOPOXHbIM M aBMALMOHHBIM TPaAHCMOPTOM MpU CO-
onrogeHun cnegyroLmx yCroBuiA:

- TPAHCMOPTMPOBKA OCYLLECTBNAETCH B 3aBOACKON Tape;

- OTCYTCTBYET NpsAMoe BO3AencTBne Bnaru;

- Temnepartypa He BbIXxoauT 3a npeaensl oT muHyc 30 go + 50 °C;
- BNaXHOCTb He npesbiwaeT 98 % npu Temnepatype 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?;

- YNOXeHHble B TpaHcnopTe TB 3akpenneHbl BO M3bexaHue nageHnsa u
coygapeHui.
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5. METOOUKA MOBEPKH

TennoBblMMCIIUTENb NPOXOAUT MEPBUYHYKD MOBEPKY MpU BbiNycke
13 NPOM3BOACTBA, NepMoaNYeckne — B NpoLiecce aKcnnyaTauum.

MeTtoauka nosepkn Tennosbiducnutenen «B3JIET TCPB» ytBep-
xaeHa N CU1 oryrn BHUAUP.

MexnoBepoyHbIM NHTepBan — 4 roga.

5.1. Onepauum noBepku
5.1.1. MNpun npoBeaeHUN NOBEPKMN OOMKHbI ObiTb BbIMNOMHEHbLI ONepauun, yka-
3aHHble B Tabn.15.
Tabnuuya 15
MyHKT Onepauun, npoBognMble NMpu
HanmeHoBaHne onepauuni JOKyMeHTa JaHHOM BUE NOBEPKU
No noBepkKe nepBnyHasa nepunogunyeckas
BHewwHWn ocMmoTp 5.7.1 + +
Onpob6oBaHune 5.7.2 + +

OnpeaeneHune NOrpeLHOCTH NpU M3MepeHnm
obbema (Macchbl) U cpefHero 06bLeMHOro

(maccoBoro) pacxoga 5.7.3 + +

OnpeneneHme norpeLHoCcT nNpu nsmepeHmnm

Temnepartypsbl 574 + +

OnpeneneHme norpeLHoCcT nNpu nsmepeHmnm

pasneHuna * 575 + +

Onpep,eneHme norpeLHoCcT nNpu nsmepeHmnm
KonmyecTBa TensoBom SHEPrnn n TennoBoun

MOLLHOCTU

5.7.6 + +

* — pu OTCyTCTBUM B Tennosblumcnutene (TB) kaHanoB namepeHus nas-

5.1.2.

5.1.3.

NeHNs OaHHbIN pasgen MeTOOUKN HE BbINMOJTHAETCA.

Mo cornacoBaHuio ¢ opraHamu PocctaHgapTta rnosepka MOXeT NpoBo-
OUTbCA MO COoKpaLlleHHon nporpamme. pu 3TOM NOrpewHocTb n3mepe-
HUS OTAENbHbBIX NAapaMeTPOB MOXET He onpeaenaTbCs.

HonyckaeTca noBepsaATb TB (kaHanbl M3aMepeHuss OTAENbHbIX NapameT-
pOB) HE BO BCEX AuanasoHax 3Ha4yeHur napameTpoB, a TONMbKO B JKC-
nnyaTayMoHHOM AuanasoHe (B T.4. B COOTBETCTBMM C «[lpaBunamm
yyeTa TensoBOM SHEPrU U TEMNSIOHOCUTESNS»), TONbKO ANs nsMmepsie-
MbIX MapamMeTpoB U TOMbKO MO MCMOMb3yeMblM KaHanam BblBoda WH-
dopmauumu.

5.2. CpeacTtBa noBepKu

5.2.1.

1)

Mpn npoBedeHWn MNOBEPKU MPUMEHSETCA Ccreaylollee MoBepoYHoe
obopygosaHue:

cpencTsa U3MepPeHUst U KOHTPONS:

- marasuH conpoTtusnenun P 4831, TOCT 23737, npegensl gonyckae-
MOrO OTKITOHeHUA conpoTueneHus +0,022 %;
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2)

5.2.2.

5.2.3.

5.3.

5.4.
54.1.

5.4.2.

- BonibT™MeTp B7-43 Tr2.710.026 TO, gmnanasoH 10 mkB-1000 B, oTHO-
cuTenbHasa norpewHocTb + 0,2 %;

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

- yactotomep Y3-64 OJIN 2.721.066 TY, ananasoH 0-150 MI'y, oTHOCK-
TenbHasa norpelHocTb = 0,01 %;

- ICTOMHUK NUTaHUSA NOocTosiHHOro Toka b5-49, ananasoH 0,001-1 A, He-
ctabunbHocTb + 0,005 %.

- pe3ncTopbl MPeLM3NOHHbIE (UMUTUPYIOLLME COOTBETCTBYHOLLME Mpe-
obpasoBaTenn).

BCNoMoOraTesibHble YCTPONCTBA:

- reHepaTop umnynbcoB [5-88 B3.264.117 TY, yactota 1 'y, - 1 MIy;
- ocumnnorpad C1-96 2.044.011 TY;

- IBM- coBMecTUMbIN nepcoHarnbHbii komnbioTep (M1K).

[onyckaeTca npumeHeHue gpyroro obopyaoBaHus, nNpMbopoB M yCT-
PONCTB, XapaKTEPUCTUKM KOTOPLIX HE YCTYynatkT Xapakrepuctmkam obo-
pyaoBaHusa 1 npubopos, npueBeaeHHbIX B N.5.2.1. Mpu otcytctBumn obo-
pygoBaHWA U NpuUOOPOB C XapaKTepuCTUKaMu, He YCTynalwlwmnMu yka-
3aHHbIM, MO COrfacoBaHUIO C NpeacTaBuTenem opraHa PocctaHgapTa,
BbIMOMHAOLWNM NOBEPKY, AONYyCKaeTcs npumeHeHne obopynoBaHus n
npnbopoB C xapakTepucTukamu, AOCTAaTOYHbIMU AN MOMyYeHus OC-
TOBEPHOro pesyrnbTaTta NOBEPKMU.

Bce cpeactBa m3aMepeHuMst U KOHTPOMS OOMMKHbI ObiTb NOBEpeHbl U
UMeTb AEeNCTBYIOLNE CBUOETENbCTBA UMM OTMETKUN O NOBEPKE.

TpeboBaHus K KBanudukaumm noseputenen

K npoBeaeHunio namepeHunii npm noBepke n obpaboTke pesynbtaTtoB
N3MepEHNN JONYyCKalTCs nvua, aTTeCTOBaHHbIE B Ka4ecTBe noBepuTte-
nen, N3y4mBLLME IKCMNyaTaLMOHHYO AOKyMeHTauuto Ha TB n cpeactea
NOBEPKN, MMerLMe OnbIT NoBepkM NpubopoB yyeTa Tenna, a Takke
npowlegLne MHCTPYKTaX no TexHWke 6e30nacHOCTM B yCTaHOBIIEHHOM
nopsiake.

TpeboBaHua 6e3onacHoOCTH

Mpn npoBegeHUN NOBEPKM AOIMKHbI cobnoaaTtbcsa TpebosaHusa 6Geso-
NacHOCTU B COOTBETCTBMU C «[1paBunamm TEXHUYECKOW IKcnnyaTauum
3MEKTPOYCTAHOBOK noTpebutenen» n «MexoTpacneBbiMu npasuiiamm
no oxpaHe Ttpyga (lMpasunamn 6e3onacHOCTU) Mpu 3KcnnyaTauuu
3I1IEeKTPOYCTaHOBOKY.

Mpn paboTe ¢ M3MepuTernbHbIMKM NpubopamMuM U BcriomMoraTenbHbIM
obopynoBaHMeM OOMmMkHbI cobntogaTtbess TpeboBaHus GesonacHoCTw,
OrOBOPEHHbIE B COOTBETCTBYHLLUNX TEXHUYECKMX OMUCAHUSAX U PYKOBO-
ACTBax No 3KcnnyaTaunm.
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5.5. YcnoBusa npoBeaeHns NOBEPKU

Mpun npoBeaeHNM NOBEPKM OOSMKHLI cobntoaaTbCs crieayolme yc-
noBus:

- TemnepaTtypa okpyxatowero sBosgyxa ot 15 go 30°C;
- OTHOCUTENbHaga BnaxHocTb Bo3ayxa ot 30 go 80 %;
- aTMocepHoe gasnenue ot 86,0 o 106,7 kla;

BHELUHNE 3NIEKTPUYECKME U MArHUTHbIE NONS HaNPSXKEHHOCTbO He 6o-
nee 40 A/w;

nUTaHne HanpsXXeHnem NOCTOAHHOro Toka oT 22 o 26 B;

[lonyckaeTcs BbINONMHEHNE NOBEPKN B paboumx yCrnoBusX aKchnya-
TauuMm TENNOBbIMUCIINTENSA Npu cobnogeHnn TpeboBaHUIM K yCrnoBUAM
aKcnnyaTauumn NnoBepoYHoro o6opyaoBaHus.

5.6. NMogroroBKa K npoeeaneHuUIo NOBEpPKHN

5.6.1.

Mepen npoBeaeHNEM MOBEPKU OOIMKHbI ObITb BbINOMHEHLI crieayloLine
NoAroToBUTENbHbIE PAbOThI:

npoBepKa Hanuunsa noBepo4YyHOro obopyaoBaHMst B COOTBETCTBMU C
n.5.2 HacTosLWero pykoBoACTBa;

npoBepkKa Hanm4unA LI,eVICTBy}OLIJ,VIX cBMnaeTenbCTB Ui OTMETOK O NoBeEp-
Ke cpeactB U3aMepeHnAa n KOHTpPOIiA,

- NpoBepka cobntogeHnst ycnosmmn n.5.5.

5.6.2.

5.6.3.

Mepen npoBegeHnemM NoBepkM AOMMKHA ObiTb NpoBegeHa NoOAroToBKa K
paboTe kaxgoro npubopa, BXoAswWero B coCtaB NoBEpOYHOro obopy-
AO0BaHus, B COOTBETCTBUM C €0 MHCTPYKLMEN MO IKCNyaTaumm.

lMepen npoBedeHMEM MNOBEPKM AOSMKHA OblTb cobpaHa noBepoYHas
cxema (cm. puc.M.1 npunoxenna N yactu Il HacTtoqawero P3). MarasuH
conpotuenenun (R) nmutnpyet MNT, reHepaTtop umnynscos (') — MNP,
NCTOYHUK Toka — [M[.

MpumedaHue. NoBepka MOXET BbIMOMHATLCA B peXumMe HacTpounku TB.
B atom cnyyae kaHanbl namepeHusa n yHkumm TB, He cBA3aHHble C
noBepsieMbIiM KaHanoMm (noBepaemMon yHKLUMEN), MOTyT OTKOYaTLCS.

5.7. NpoBeaeHne NoBepKU

5.7.1.

BHewHun ocmoTp

Mpn NpoBedeHUN BHELLUHEro OCMOTpa AOMKHO ObiTb YCTAHOBMEHO
COOTBETCTBME BHeLWHero Buaa TB cneayowmm TpeboBaHUSM:

- Ha TB pgormkeH bbITb HaHeCeH 3aBOA4CKON HOMEP;

Ha TB He OomKHO OblTb MEXaHUYECKUX NOBPEXAeHUA N aedekToB Mno-
KPpbITUA, NPENsTCTBYIOLMX YTEHUH HAONMUCEN MU CHATUIO OTCYETOB MO
MHAMKaTopy.

TB, 386paKOBaHHbIe npn BHeWWHEM OCMOTpPE, K NOBEpKe He AonycC-
KarTCc4.

Mo pesynbTatam ocMoTpa AenaeTcs OTMeTKa O COOTBETCTBUWN B
npoTokorie (cMm. npunoxeHue W yactn Il HacToswero PJ).
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5.7.2.

5.7.3.

Onpob6oBaHue

Mepen npoBegeHvem onpoboBaHus cobupaeTcs NoBepoyHasa cxe-
Ma (cm. puc.U.1 npunoxenusa M vyactu Il HacToawero PJ).

OnpoboBaHune gonyckaeTcs NPoOBOAUTb B OTCYTCTBUWM MNpeacTaBu-
Tenda opraHa PocctaHgapTa.

Heobxoanmo npoBepuUTb Hannyne nHaonKaumm naMmepdaemMbiX N KOH-
TPpOJIMPYyEMBIX NapamMeTpoB, Harm4yne KOMMyHMKaLlMOHHOVI CBA3N C nep-
COHaJllbHbIM KOMMNbKOTEPOM, HariM4ne CUrHasnioB Ha Bbixogax.

Mpu nogade Ha mamepuTenbHble KaHanbl TB BO3gencTBuin, cooT-
BETCTBYHOLUMX U3MEPAEMbLIM NapameTpam, LOSMKHbI M3MEHSTLCS COOT-
BeTCTBYOLLME NoKaszaHna TB.

Mpumeyanue. Tlpu onpoboBaHunM TB npoBepka npou3BoauMTCa MO
UMELLNMCA NHPOPMALIMOHHBLIM BbIXOAAM.

OnpepeneHue norpewHocty TB npu namepeHun o6bema (Macchbl)
M cpeaHero o6bLemMHoro (MaccoBoro) pacxoaa

MMnynbcHbIn BXo4 nosepdemMoro TB, reHepaTop MpsiMOYrosibHbIX
UMMYNbCOB N 4YacTOTOMEP COEAMHATCS Takmm obpasom, 4Tobbl UM-
NynbCbl C reHepaTopa nocTynany Ha UMNYnbCHbIM BXo4 TB 1 cyeTHbIN
BXo4 4actotomepa. McxogHo yactotomep ob6Hynsetcda. [lo paspe-
waroLwemMy curHany (CMHXpoOMMMynbCy) MMMNYSbCbl C reHepaTtopa Hadu-
HalT nocTynatb Ha Bxod TB n yactotomep. [Ans npoBeaeHUs NoBEPKH
Heobxoaumo nogatb Ha Bxog He meHee 500 mmnynbcoB. [encTBu-
TenbHoe 3HadyeHne obbema Xuakoctn Vg (M3), BbluMcnsgeTcs no gop-
Mmyne:

V, =N-K (5.1)

npi

rae N — Kkonu4yecTtso MMMNyrnbCcosB, NOACHNTAHHOE YaCTOTOMEPOM, LUT.;

Knpi — KOHCTaHTa npeobpasoBaHus uMMyrnbcHoro Bxoda TB (Bec
nmnyneca), M>/umn.

[na onpepgeneHvst 3Ha4eHUs1 MaccChbl XXUOKOCTU UCMNOSb3yeTcHa 3Ha-
YyeHne  TemnepaTypbl (90+10)°C n 3HayeHVMe  OaBreHusd
(1,6 + 0,16) Mrlla, 3agaHHbIe C MOMOLLBID MMUTATOPOB UMW NpPorpamMm-
HO. Ha ocHOBaHuM 3TUX 3HA4YeHUI onpeaensieTca NNOTHOCTb NOBEpPOY-
HOM XWOKOCTU. [lencTBUTENbHOE 3HAYEHWEe MacChl XMUOKOCTU onpeae-
ngeTcsa no oopmyne:

m,=V,-p, (5.2)

roe Mmoe— OeUCTBUTENbHOE 3HAaYeHUe MacChl XKUAOKOCTHU, Kr;

— MNOTHOCTb XWMAKOCTW, onpegeneHHas no Tabnuuam CCL
rcccp 98-2000, kr/im®.

HenctButenoHoe 3HayeHne cpegHero o6beMHOro Qyp (MaccoBoro
Qmo) pacxoga TennoHocuTenst onpegenserca no dgopmynam (5.3) wm
(5.4) cooTBETCTBEHHO.
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_ﬁ 5.3
QV_TM’ ()

_ M
Qm - TM ’ (54)

roe T, — Bpems UsmepeHus, u.

Mpu cumTbiBaHUM nNokasaHun ¢ nHaukatopa n RS-Bbixoga BbINOs-
HAKTCA creayowune npouenypbl. Ha TB yctaHaBnvBaeTcs pexnm uH-
Avkauuum nosepsemMoro napametpa. Ha nogkniovyeHHOM K RS-Bbixoay
nepcoHanbHOM KOMMbIOTEPE YCTaHaBMBAETCA PEXMM BblBOAA HaA IkK-
paH nosepsiemoro napametpa. lNepea KaxabiM M3MEPEHMEM B MNoBe-
POYHON TOYKE MPOU3BOAUTCS pPErucTpaumsi HadanbHOro 3HadYeHns 06b-
ema V, (Maccel my). lNocne nponycka xungkoctn Yyepes P B gaHHOM
NOBEPOYHON TOYKE PErUCTPUPYyeTCsl KOHEYHoe 3HavyeHne obbema Vi
(maccbl my). Mo pasHOCTM MOKasaHW paccyYUTbIBAETCS U3MEepeHHoe
3HayeHue obvema V, (Maccbl m,) TENNIOHOCUTENS:

Vyu(m,) = Vi(m,) — Vy(my) (5.5)

[MoBepka MO MMMNYbCHOMY BbIXO4Y BbINOSTHAETCA C NMOMOLLLIO Yac-
TOTOMepa, MNOAKMYEHHOro K COOTBEeTCTBYOWEMY Bbixogy TB. epen
Ha4yanoMm M3MEpPEHUA 4acTOTOMEP YCTaHABMMBAETCS B PEXUM cyeTa
UMNynbCOB M 06HynNsieTcs. o cTapTOBOMY CUHXPOUMMNYNLCY UMMNYMbChI
c Bbixoga TB HaumHaloT nocTtynaTb Ha Bxog 4dactotomepa. O6bem
(macca) »ugkoctun V,, (m,), npowealwen Yyepes npeobpasoBaTenb pac-
Xofa, onpegensieTca no opmyne:

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

npi ?
roe N — konn4yecTBo UMMyNbLCOB, NOACHNTAHHOE YacTOTOMEPOM, LIT.;
Knpi — BEC MMMyNbca MMMNYNbCHOrO Bbixoaa TB, M3/umn (kr/vmn).
M3mepeHHbIn cpegHun obbemHbin Qy, (MaccoBbii Qn,) pacxon
TennoHocuTens, npowegwero Yepes TB, onpegendaeTcs no popmyne:
V,(m,)
T

"

Q,Q,)= (5.7)

OnpepeneHve OoTHOCUMTENbHOW norpewHocT TB npu namepeHum
obbema (Macchbl) TeNSIOHOCUTENS B I-TOW NMOBEPOYHON TOYKE BbINOJSTHS-
eTcsd no opmyne:

5 _ V(m)mi - V(m)Oi
v V(m)y

-100% (5.8)

OnpepgeneHve oTHOCUTENbHOM norpewHocTM TB npu namepeHun
cpegHero o6bLEMHOro (MaccoBoro) pacxoga TensIOHOCUTENS BbINOSHS-
eTcsa no opmyne:
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5.7.4.

5.7.5.

B0, = QV(Q(S)V”‘@Q)VO_(QV”)O‘ -100% (5.9)

PesynbTaTbl NOBEPKM CYUMTAIOTCH NOSNOXUTENbHBIMWU, €CITUM OTHOCU-
TenbHasa norpewHocTb TB npu namepeHmm obbema (Macchl), cpeaHero
06beMHoro (MaccoBoro) pacxoga TenOHOCUTENS BO BCEX MOBEPOYHbIX
TOYKax He npesblwaeT 3HavdeHun + 0,2 %.

Mo pesynbTaTaM NOBEPKM AeflaeTcs OTMeTKa O COOTBETCTBUM B
npoTokorne (cMm. npunoxeHue W yactn Il HacToswwero PJ).

OnpepeneHue norpewHoct TB npu nusmepeHun Temnepartypbl Te-
nnoHocuTens

[na noBepkn KaHana uaMepeHus TemnepaTypbl K Bxogy TB noga-
KrtoyaeTcs marasmH conpoTtmeneHmin R.

MoBepka BbINOMHAETCA NPU COMPOTUBMEHUAX MarasnHoB, COOTBET-
creytowmnx temnepatype (30 + 1)°C, (70 + 2)°C, (130 + 5)°C. B coot-
BETCTBUM C YCTAHOBMIEHHbIM HA Mara3vHe COMpPOTUBIIEHNEM onpeaens-
eTca gencrTeuTernbHoe 3HadyeHne Temnepatypsbl to. C TB (B TOM yucne
no RS-BbIXOAY) CYUMTLIBAETCS U3MEPEHHOE 3HA4YeHne Temnepartypbl t,.
B kaxxgon noBepOYHOW TOYKE CHMMAETCsl MO TpWU 3HadeHus t, u onpe-
aensietca cpegHee apudgmeTudeckoe no gopmyne (5.10).

t - tmi + tm2i + t|/|3i
vepi 3 ’

roe tuni, twi, twsi — N3MEpPEHHbIE 3HaYeHUs TemnepaTypbl B i-TOW NnoBe-
poYHOM Touke, °C;

(5.10)

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

OnpegeneHne OTHOCUTENbBbHOM NorpewHocT TB npu mnamepeHun
TemnepaTypbl BbIMOMAHAETCA NO oopMyne:

t. -t
- =%°'-100%, (5.11)

Oi
roe ortet — OTHOCUTENbHAs NOrpeLlHoCcTs TB B i-TOM NOBEPOYHOW TOYKE
npu namepeHun tTemnepaTtypbl, %;

toi — OEeNCTBUTENbHOE 3HAaYeHNe TeMnepaTypbl B i-TON NOBEPOYHOWN
TOuYKe, ONpeaeneHHon No NokasaHnam MarasuHa conpoTmsneHun, °C.

PesynbTaTtbl NOBEpKU CHUTAKOTCA NONOXUTESbHLIMU, €CIN OTHOCU-
TenbHble norpewHocTn TB npu nsmepeHun temnepaTtypbl BO BCEX NO-
BEPOYHbIX TOYKaxX He NpeBbIWatoT 3HadYeHun + 0,2 %.

Mo pesynbTaTam MNOBEPKM AenaeTcss OTMeTKa O COOTBETCTBMM B
npoTokosie (cMm. npunoxeHue U yactu Il HacToswero PJ).

OnpepeneHue norpewHoct TB npu namepeHnu aasneHus

[ns noBepku kaHana namepeHusa gasneHus TB kK ero Bxogy BMeCTO
MO nogknioyaeTcss UCTOYHMK ToKa. MoBepka BbINOMHAETCHA Npu ToKax,
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5.7.6.

cooTBeTcTBYOWMX AasneHnam 0,25-Pyans, 0,5-Puans, 0,9-Paves, rae Puaus
— Haubornbluee 3HaYeHne n3Mepsemoro gaeneHus. ToK ycTaHaBnvBa-
etca ¢ gonyckoMm + 10 %. B coOTBETCTBUN C YCTAHOBIIEHHBLIM TOKOM
onpefenseTca 4eNCTBUTENbHOE 3HaYeHue aaBnenus Py

TB yctaHaBnuBaeTcs B pexum nHankauuun gasnexus. C TB (B Tom
yucre no RS-BbIXxoAy) CHUTbIBAETCA U3MEPEHHOE 3HadYeHne OaBreHns
P,. B kaxxgon noBepoYHON TOYKE CHMMAETCs No Tpu 3HadeHust P, n on-
pepensieTcs cpegHee apudmeTmyeckoe B COOTBETCTBMU C (POPMYIION:

— Pmi + PMZi + PVI3i
mepi 3

P , (5.12)
rae Puii, Puzi, Pusi — UBMEpPEHHbIE 3Ha4YeHus1 JaBneHus B i-TON NoBepoY-
Hou Touke, MMa;

Pu cpi — CpeaHee 3HaveHne M3MepeHHOro AaBrieHus B i-TOW nose-
poyHomn Touke, Mla.

OnpepgeneHve NOrpeLwHocT! Npu N3MepeHnn AaBneHns BbINOSTHS-
eTcsa no opmyne:

P -P.
By = %0'.100% (5.13)

0

PesynbtaTtbl NPOBEPKN CUMTAKOTCA MOMOXUTENBHLIMW, €Cnn No-
rpewHocTb TB npn namepeHnn aaBneHns BO BCEX NMOBEPOYHbIX TOYKaX
He npesbiwaeT + 0,5 %.

B npotokone (cMm. npunoxeHne W yactu Il HacToswero P3O) gena-
eTCs OTMEeTKa O COOTBETCTBUM.

OnpepgeneHue norpewHoct1 TB npu namepeHun Kkonu4yecrtea Ten-
JIOBOW 3HEPrUU N TENJI0OBON MOLLHOCTU

MoBepka TB npu namepeHnn KonuyecTasa TENSIOBOM 3HEPrum n Te-
NAOBOM MOLLHOCTW BbINOSTHAETCA B COOTBETCTBMM C Tabn.16.

Tabnuua 16
lMoBepo4Has MuHnmansbHoe Heobxoaumoe Temnepartypa
TouKa KONMYECTBO MMNYNbCOB, (06beM, M3) TennoHocutens, °C
1 4000 (40) 30+1
2 4000 (40) 70+ 2
3 4000 (40) 130+ 5

MmnynbcHein BXxog TB, reHepatop npsAMOYrofbHbIX UMMYNbCOB W
4YacTOTOMEp MOAKITYaTCH TakuM obpasom, YTobbl UMMNYIbCLI C reHe-
patopa no paspellaroLlleMy CurHamy HayumHanu noctynatb Ha WM-
nynbCHbIM BXo4 TB mn cyeTHbIn Bxon 4dactotomepa. Ha Bxoabl TB,
npegHasHayeHHble ana nogknwodeHusa [T, nogkniovaTca marasviHbl
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conpotusneHun. MO nmutupyeTcss C NMOMOLLLID WUCTOYHMKA TOKa Wn
3HayeHue OaBrfieHns BBOAUTCSA NporpamMmHo. [laBneHue ycTaHaBnvBa-
eTcsa oMKCupoBaHHbIM 13 ananasoHa 0,1-1,6 Mla.

C yyeToM TemnepaTypbl U OaBMeHUs1 OnpedensieTcs SHTanbnus
TennoHoCUTens.

Mepen kaxablM M3MEpeHWEM B MOBEPOYHOW TOYKE NPOU3BOAUTCA
cbpoc nokasaHu YactoTomepa U perncTpauns HayanbHOro 3Ha4vyeHus
W, [kBT-u ('kan)] no nokasaHusm mnHgukatopa TB B pexunme uHauka-
UMM KONu4yecTsa TENSIOBOW 3HEPIrMM U MO MNOKa3aHUAM NepCcoHanbHOro
KomnbloTepa, noakntoyaemoro Kk TB no RS-Bbixoay.

[Mocne okoH4YaHWA npouecca nogavv UMMNynNbCOB perncTpupyeTcs
KoHeuyHoe 3HayeHne Wk [kBT1-y ([kan)] Ha nHgukaTtope TB (u/vnun MK) n
4yncno umnynecoB N, namepeHHoe cyetymkom mmnynscos (Cyl). MNoka-
3aHna nHgukatopa TB ukcmpyroTcs no ncte4eHnn 6 MUH nocrie OKoH-
YaHusa Habopa KonNn4yecTBa MMMNYSbCOB B AAHHOW NOBEPOYHON TOYKE.

M3amepeHHOe 3HadeHne KonmyecTBa TEMSIOBOM 3HEPIrMM pPacCymTbl-
BaeTCsA No pa3HOCTU nokasaHun TB:
Wmi = WKi - WHi ; (514)
roe Wy — naMmepeHHoe KOnuyecTBO TEMsioBOWM 3HEPruu B i-TOW noBe-
pOYHON TOouYKe, KBT-u ([kan);

W, — HayanbHoe 3HayeHue nokasaHun TB B i-TOM NoBepoYHOM
Touke, KBT-u (Mkan);

Wi — KOHEYHO€e 3HayeHue nokasaHun TB B i-TOM NOBEPOYHON TOY-
ke, KBT-y ([kan).

M3mepeHHOe 3HayeHne TennoBOM MOLLHOCTW onpegendeTca no
dopmyrne:

E =_—"“. (5.15)

raoe E,i — namepeHHoe 3HayeHne TensioBON MOLLHOCTU B i-TOW NOBEPOY-
How Touke KBT (lkan/y);

Ty — Bpemsa cyeta umnynscos W, B i-TON NOBEPOYHOMN TOYKE, M.

[lencTBUTENBHOE 3HA4YeHWEe KOoNM4yecTBa TEMsIoBOM 3JHeprn AOns
TeX e 3Ha4YeHUn napameTpoB TENSIOHOCUTENS onpeaenseTca no gop-
myrne:

Woi =hi-p; -N;i K (5.16)
roe Woi — OENCTBUTENBHOE 3HAYEeHMe KONn4YecTBa TEN0BOM SHeprnun B

i-TOM NoBepoYvHOMN Touke, kKBT-Y ('kan);

hi — aHTanbnNua TennoHocuTens, onpegensemMas no 3HayYeHUsM
UMUTUPYEMBIX TemnepaTypbl U OaBreHUs B i-TOM MOBEPOYHOM TOYKE,
KBT-u/kr (Mkan/kr);

K, — kOHCTaHTa npeobpa3oBaHWs No UMNYTIbCHOMY BXOAY, M3 /mumn;
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N; — KONMYecTBO UMMYNbCOB, HACHNTAHHOE YacTOTOMEPOM B i-TOWM
NOBEPOYHOWN TOYKE, LUT.;

pi — NNIOTHOCTb TEMNSIOHOCUTENS NPWU NapameTpax TENOHOCUMTENS B
I-TOM NOBEPOYHOM TOYKE, Kr/m>.

[enctButenbHoe 3HayeHWe TenroBOW MOLLHOCTU onpeenseTcs
no dpopmyrne:

E =—%. (5.17)

roe Egi — nencTtButenbHoe 3HavYeHune TEenrnoBOW MOLLHOCTWU B i-TOW Mo-
BEpoYHOM Touke, KBT (Mkan/v).

OTHocuTenbHas norpewHocTs TB npu nsamepeHnn konuyectea Te-
NyI0BOWN SHEPrMM paccynTbiBaeTCs rno opmyne:

Srawi = % -100%; (5.18)

Oi
roe Woi — AENCTBUTENbHOE 3HAYEeHMEe TEMNSIOBOW 3HEPrUM B i-TOW noBe-
pOYHON TouKe, KBT-u ([kan);

W, — cpegHee 3HadeHMe W3MEepPEeHHOro KonuyecTBa TeEMnoBOM
3HEepruu B i-TOM NOBEPOYHOM Touke, KBT-u ([kan);

dtBwi — OTHOCUTESbHAsA NOrpeLHoCcTb TB npu namepeHnn Tennoson
3Hepruu B i-ToM NOBEPOYHOM Touke, %.

OTHOocuTENbHbIE NOrpewHocTn TB npu u3MepeHun TennoBom
MOLLHOCTW paccyuTbIBalOTCS No oopmyne:

EMi - EOi

Oi

-100%; (5.19)

8TBEi =

roe Eo — nencrBuTtenbHoe 3HayeHue TensrnoBOM MOLLHOCTU B i-TOW Mo-
BEpoYHOM Touke, KBT (Mkan/v);

E.i — cpeagHee 3Ha4yeHne N3MepeHHON TeNNOBON MOLLHOCTU B i-TOW
noBepoYHon Touke, KBT (Mkan/v);

O1BEi — OTHOCUTENbHAA NorpewwHocTb TB npu namepeHun Tennoson
MOLLIHOCTU B i-TOW NOBEPOYHON Touke, %.

Pe3yanaTb| NOBEPKN CHNTAKOTCA NOJIOKUTESTIbHbIMWU, €CITM OTHOCU-
TelNnbHaA NorpewHoOCTb Npun namMmepeHmnmn Komnm4ecrtea TENoBoun SHeprnn
N TenmnoBOW MOLLHOCTU BO BCeEX NOBEPOYHbIX TOYKaAX He rpeBblllaeT
+0,5%.

Mo pesynbTaTaMm NOBEPKM AenaeTtcs OTMeTKa B NPOTOKosne (CMm.
npunoxenune M vyactu Il HacToswero PJ).

MpumeyaHus:

1. OonyckaeTca onpeaensiTb NOrpPeLHOCTb TOMBbKO NPU U3MEPEHUN KOSU-
YecTBa TensoBOW SHEPIUN.
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5.8.
5.8.1.

5.8.2.

ApxaHrenbck (8182)63-90-72
ActaHa +7(7172)727-132
Benropop, (4722)40-23-64
BpsiHck (4832)59-03-52
BragmsocTok (423)249-28-31
Bonrorpag (844)278-03-48
Bonorga (8172)26-41-59
BopoHex (473)204-51-73
EkaTtepuHbypr (343)384-55-89
UBaHoBo (4932)77-34-06
Wxesck (3412)26-03-58
KaszaHb (843)206-01-48

. Mpun npoBeaeHun MoBeEpPKU B COOTBETCTBUWU C TpebosaHuaMKM N.5.7.6

onpegeneHve norpewHoctn TB npu namepeHun pacxopa, tremneparty-
pbl U aBrneHna JonyckaeTcsl He BbINOSMHATb.

OchopmneHune pesynbLTaTOB NOBEPKU

Mpn NonoxutenbHbIX pesynbTatax NOBEPKM B NPOTOKOMe (CM. Npwuno-
XeHne W yactm Il HacToswero PO) genaetcsa oTMeTka O rOAHOCTM K
akcnnyatauum, opopmMnaeTcs CBUOETENbCTBO O MOBEpKe UNu genaet-
ca oTMeTKa B nacnopte TB, yaoctoBepeHHble NOBEPUTESIbHLIM Kieun-
MOM M NoANuCblo noBeputens, TB gonyckaeTcst K NPUMEHEHUIO C HOp-
MWUPOBaHHBIMWN 3HAYEHUAMM NOTPELLUHOCTH.

Mpn oTpuuyaTeneHbIX pesynbTatax noBepkn TB npousBoanTcsa norawle-
HME MOBEpPUTENBHOrO Knervma B cBUAeTenbCcTBe unm nacnopte TB un
BblJaeTcsl U3BeELLEeHNEe O HENPUrOAHOCTU C yKa3aHMeM NpuYnH. B atom
cnyyvae TB nocne pemoHTa nogsepraeTca NOBTOPHOW MNOBEpPKe.

Mo Bonpocam npopax n noaaepXkm obpawantechb:

Kanvnuhrpag (4012)72-03-81 HwxHuin Hosropog (831)429-08-12

CwmoneHck (4812)29-41-54

Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
Nuneuk (4742)52-20-81
Marnutoropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93

HabGepexHble YenHbl (8552)20-53-41 —

HoBoky3sHeuk (3843)20-46-81
Hosocnbupck (383)227-86-73
Open (4862)44-53-42

OpeHOypr (3532)37-68-04
MeH3a (8412)22-31-16

Mepwmb (342)205-81-47
PocTtoB-Ha-[oHy (863)308-18-15
PasaHb (4912)46-61-64

Camapa (846)206-03-16

CaHkT-lMeTepbypr (812)309-46-40

CapatoB (845)249-38-78

Coun (862)225-72-31
CraBpononb (8652)20-65-13
Teepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsiHoBCK (8422)24-23-59
Ya (347)229-48-12
YensbuHck (351)202-03-61
Yepenosey, (8202)49-02-64
Apocnaenb (4852)69-52-93

cant: www.vzljot.nt-rt.ru || an. nouta: vzi@nt-rt.ru
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