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HacTodawmin OOKyMEHT pacnpOCTPaHSAETCA Ha TennoBblYUCIIUTENDb
«B3JNET TCPB» ucnonHennn TCPB-024, -024M, -024M+ mognduka-
umm TCPB-02 n npegHasHadeH Onst O3HaKOMIIEHUsI norib3oBaTend C
YCTPONCTBOM TENNOBbIMUCANTENS M MNOPSAKOM €ro aKcniyaTauuu.
YacTtb | cogepXxuT TexHnyeckoe onvcaHue, NopsiAoK UCNOMNb30BaHUA MO
Ha3HAYeHUIO U MEeToAMKY MOBEPKM TennoBbluMcnMTeEns, a 4vactb Il —
NPUNOXeHnsa (MnncTpaumm 1 Tabnuubl) K pyKoBoACTBY MO 3KcnnyaTa-
.

B cBA3n ¢ noctosiHHOM paboTon Hag ycoBepLUEHCTBOBaHMEM Mpu-
bopa B TennoBblYUCIIMTENE BO3MOXHbI OTNIMYNSA OT HACTOSALLEro pyko-
BOACTBA, HE BAMSIOLME HA METPONOrMYeckme XapakTepuUCTUKM N GOyHK-
UMoHarnbHble BO3MOXHOCTW npubopa.

MEPEYEHb MPUHATbLIX COKPALLEHN

DN - AnamMeTp YCITIOBHOIO Npoxoaa;

BC - ropsiyee Bo4OCHabXeHME;

KKU - XXMAKOKPUCTaNINYeCcknuin nHamKaTop;
VKU - U3MEPUTENbHbIN KaHan UMMynbCoB;
HC - HelTaTHas cuTyaums;

HCX - HOMMHarbHas cTaTu4eckas XxapakTepucTuka npeobpasoBaHus;
no - npeobpa3soBartenb gaBneHus;

MK - NepCOHarnbHbIN KOMNbLIOTEP;

ne - npeobpa3soBartenb pacxoaa;

nT - npeobpasoBaTenb TemnepaTypbl;
PO - PYKOBOACTBO MO 3KCMyaTaumu;

B - TENNOBbLIYUCTINTEND;

TC - TennocucTema;

Y3P - YNbTPa3BYyKOBOW pacxo4omep;

XB - XonogHoe BoAoCHabXeHue;

OMP - 3NEeKTPOMarHUTHbIN pacxogomep.

NMPUMEYAHWE. Bug HanmeHoBaHUA unn o00O3HAYeHUs, BbINOM-
HEHHOro B TekcTe u Tabnuuax XupHbiM WpudTom Arial, Hanpumep,
Tennocucrtema, cCOOoTBETCTBYET €ro oTobpaxeHunto Ha aucnnee npmbo-

pa.

» Tennosbiqucnumersnes «B3JIET TCPB» 3apeaucmpuposaH 8 [ocydap-
cmeeHHOM peecmpe cpedcme usmepeHul P® rnod Ne 27010-09 (ceu-
Oemesnibcmeo 06 ymeepxOeHuu murna cpedcme  u3mMepeHul
RU.C.32.006A Ne 35190).

* Tennosbiqyucnumens «B3JIET TCPB» coomeemcmeyem mpebosaHu-
IM HOpMamueHbIX OOKYMEHIMOo8 10 3/1eKmpoMagHUmHou coemecmu-
mocmu u be3ornacHocmu.

» Tennossiqucniumerns «B3J/IET TCPB» pa3peweH K npuMeHeHUro Ha y3-
lax yyema merisiogol 3Hepauu.

YpocTtosepsiiowme JOKYMEHTbI pa3MeLLieHbl Ha canTe www.vzljot.ru



FTAPAHTUUN USTOTOBUTENA

[. WMarotoBuTenb rapaHTUpyeT cooTBeTCTBME TennoBbluucnutenen «B3JET
TCPB» wncnonHennn TCPB-024, -024M, -024M+ TexHW4YeckuMm YCroBUSIM B
npegenax rapaHTMUHoro cpoka 60 MecsAueB C JaTbl NEPBUYHOM NOBEPKU MpU
cobniogeHun cnegyroLwmnx yCnoBui:

a) XpaHeHwe, TpaHCNOPTUPOBaHME, MOHTaX W 3JKCniyatauus usgenus
OCYLLECTBMAITCA B COOTBETCTBMM C AKCNIyaTauMOHHOM OOKYMEHTaLm-
el Ha n3genve;

0) MOHTaX M NyckoHanago4Hble paboTbl BbINOMIHEHLI B TeyeHne 15 mecs-
LeB C AaTbl NEPBMYHON NOBEPKN C OTMETKOM B NnacnopTe usgenus;

B) B Te4eHMe Mecsilla C MOMEeHTa BBOAA M3LENWs B SKCMnyaTauuio 3akmto-
YyeH [JOoroBop OOCNyXMBaHMA C NOObIM  CEPBUCHBIM  LIEHTPOM
3A0 «B3JIET» c oTmeTKkoM B nacnopTe n3genus.

Mpn HecobnoaeHUN ycrnoBusa NyHKTa |B rapaHTUIHBIN CPOK IKChyaTaumm
cocTaBnseT 28 mecsiueB C AaTbl NEPBUYHON NMOBEPKN N3OENNS.

Mpn HecobnaeHMM yCcrnoBumn NyHKTa |6 rapaHTUIHBIN CPOK 3KCnnyaTaumm
cocTtaBnset 15 MecsiueB ¢ JaTbl NEPBUYHON MOBEPKN N3aenus.

NMPUMEYAHWE. daTta BBOAa n3genusi B SKcnsyatauyuio 1 gata no-
CTaHOBKM Ha CepBUCHOe ObCnyxuBaHWe yKasblBalOTCS B nacrnopTte Ha
nspgenve B pasgene «OTMeTKM O npoBedeHun paboTy», 3aBepsitoTca
noAnnCbLI0 OTBETCTBEHHOTO NULA U NeYaTbio CEPBUCHOIO LiEHTpa.

[l. MapaHTUHBLIM CPOK NPOoASieBaAEeTCA Ha BPEMS BbINOSMHEHUS rapaHTUMHOIO pe-
MOHTa (6e3 y4eTa BpeMEHU ero TpPaHCNOPTUPOBKM), €CNN CPOK NPOBEAEHUS ra-
PaHTUMHOIO PEMOHTA NPEBLICUN OAMH KaneH4apHbIA MecsL.

[ll. U3roToBUTENbL HE HECET rapaHTUHbIX 06A3aTENbCTB B CrieayloLWmnX Criyvasix:

a) OTCyTCTBYET MacrnopT Ha u3fenue c 3anosfiHeHHbIM pasgenom «Ceuae-
TENbCTBO O NPUEMKEY;

6) nsgenve UMeeT MexaHU4Yeckre NoBpPEXAEeHHS;

B) U3aenve XpaHwunocb, TPaHCNOPTUPOBANOCb, MOHTMPOBANOCh UM 3KC-
nryaTMpoBanocb C HapylleHuem TpeboBaHMI 3KcrryaTaumoHHOW Ao-
KyMEHTauumn Ha nsgenve;

r) OTCYTCTBYET UNM NoBpexaeHa nromba ¢ NOBEPUTENbHBIM KIENMOM;

[) n3genve unu ero coctaBHasi YacTb nogasepranocb pasbopke unu gopa-
ooTke.

* * %

HeucnpaBHoe n3genve ans BbIMOMHEHUA rapaHTUWHOIO peMOoHTa Hanpas-
nseTcs B pernoHarbHbl UNU rOfI0OBHOW CEPBUCHBIN LIEHTP.

MHopmaumsa no cepBUCHOMY OBCNyXMBaHWIO NpeacTaBreHa Ha canTe
http: www.vzljot.ru B pasgene NMopaepxka / CepBuc.




1. OMNCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1.

1.1.2.

Tennosbluncnutens «B3NIET TCPB» npegHasHa4yeH Ans MCnonb3oBa-
HWA Ha y3nax yydeTa TEMsI0BOM SHEPIUM C LENbI0 N3MEPEHNSA U BbIYUC-
NEHNs napameTpoB TEMNOHOCUTENS U NPEeACTaBNeHNUs AaHHbIX NO Mo-
TpebneHuo Tenno- n BOAOPECYPCOB.

Tennosbluncnntens cootsetcteyetr TOCT P 51649-2000, peko-
MeHgaumam MU 2412, MU 2573, MO3M R75 wn gpyron HopMaTuBHOWM
AOKYMeHTauun, pernameHTupyoLlen TpebosaHua k nppubopam yyeTa.

Tennosbiuucnutens «B3JIET TCPB» ucnonHeHnn TCPB-024, -024M,
-024M+ obecneuynBaerT:

n3MepeHne ¢ NOMOLLbI0 NepBMYHbIX NpeobpasoBaTeneln o 9-TU Teky-
LUMX 3HAYEeHMIN pacxoda U OO0 6-TU TeKyLMX 3Ha4YeHUn TemnepaTypbl U
NaBreHns;

onpeneneHne TeKyLmnx U cpeaHeB3BELLEHHbIX 3a UHTEpBarn apXnBMpo-
BaHWs 3HAYEeHW NapameTpoB TennoHocutTensa B Tpybonposoaax (mo 4
B OQHOM TennocucTeme);

onpegeneHne 3HavyeHnn TensIOBON MOLLLHOCTM U KONMYeCcTBa TENNOThI B
Tennocuctemax (ot 1 go 3-x);

BBO/ NPV HEOBXOAMMOCTM U UCMONb30BaHNE B pacyeTax A0roBOPHbIX
3Ha4YeHMI napameTpoB TeNnoHocuTens (TemnepaTypbl, OaBneHus,
pacxoaa) B TpybonpoBogax, a Takke A0roBOPHbIX 3HaYEHUI MacCOBOro
pacxofia 1 TENMOBOW MOLLHOCTM B TENNocucTemMax;

npuemM no nocriegoBaTtenbHOMY UHTEpPdENCY N UCNoNb3oBaHNE B pac-
yeTax TEKYLLUMX 3HaYeHU TeMnepaTypbl HA UCTOYHMKE XONOAHOW BOAbI;

BO3MOXHOCTb BblOOpa M3 cnmncka cxeMbl NOTpebneHus ¢ 3agaHHbIMU
anroputTMamy pacyeTta Tenna M HabopoM UCMONb3yeMbIX MNEePBUYHbIX
npeobpasoBaTenen pacxoga, Tenna u OaBneHusi; BO3MOXHOCTb Mpo-
rPaMMHOrO NMPUCBOEHUS NEPBUYHBIX NpeobpasoBaTteneit Tenna, pacxo-
Aa 1 aaBrieHus B TpybonpoBoaax, UCNonb3yeMblX B TEMNNOCUCTEMAX;

BO3MOXHOCTb OpraHu3auun tennoy4dyeTa Kak B OTOMNUTENbHbLIN, TaK U B
MEXOTOMUTENBbHbBIN CE30H C aBTOMaTUYECKUM nepekrnm4yeHnem Ha Co-
OTBeTCTByI'OLLI,VIf/'I anropuTMm pacyeta Ha base ABYyX He3aBUCUMbIX TeM-
JIOCUCTEM;

apXuBMpoOBaHMWE B 3HEProHe3aBMCUMOW NamsATh pe3ynbTaToB U3Mepe-
HWIA, a Takke YCTaHOBOYHbIX NAapaMeTPOB AN KaXAoW TENOCUCTEMDI;

BBOA 6a3bl YCTaHOBOYHbIX NapaMeTpoB Nno KaXxgow TensiocucTeme;

BeJeHue XypHanoB AeNCcTBMM onepaTopa, OTKa3oB M HeLWTaTHbIX Cu-
Tyauun;

WHAMKALMIO M3MEPEHHbIX, PACYEeTHbIX, YCTAHOBOYHbLIX N apXMBMPOBaH-
HbIX NapamMeTpOB.;

chopMuMpoBaHMe Ha BbIXOA4Ee NOrMYEeCcKoro curHana;



- BblBOJ, U3MEepPUTENbHOW, ANarHOCTUYECKOW, YCTAaHOBOYHOW, apXMBHOMW U

T.4. UHOpMaLUUKM Yepes3 nocrnegoBaTenbHbin MHTepdenc RS-232 nnu
RS-485 HenocpeacTBeHHO Mo kabento, No TeNedOHHON JIMHUN CBSA3MW,
Nno paguvokaHany unM KaHany COTOBOM CBS3M, a TaKkKe 4Yepes3 UHTep-
denc Ethernet;

aBTOMATUYECKUI KOHTPOSb M MHAMKAUMIO Hanuynsi HEMCNpPaBHOCTEN
nepBMYHbIX NpeobpasoBaTenen 1 HewTaTHbIX CUTyauui B Tennocuc-
Temax, a TaKkke onpegeneHve, MHOUKaUuo 1 3anncb B apxvBbl BpeMe-
HM HapaboTKM M NPOCTOS, BUAA HELITaTHOW CUMTyauuu ONns Kaxaon us
TENNoCuCTeM;

YCTaHOBKY KpuTepus ukcaumm M Buaa peakuum TennoBblMUCIUTens
(TB) Ha BO3MOXHbl€ HEMCNPABHOCTM UNKU HewTaTHble cutyaumm (HC)

- 3alnNTy apXnBHbIX N YCTAaHOBOYHbIX AaHHbIX OT HECaHKUMOHNPOBAHHOIO

1.1.3.

1.1.4.

Aoctyna.

WcnonHenne TB TCPB-024M otnuyaetca ot ucnonHenna TCPB-024
MOAEPHM3MPOBAHHOW Bepcuen nporpaMmHoro obecneyeHus (Bepcus
76.30.03.00 u BbIWE), B KOTOPOW OpPraHM30BaHbl YacoOBblE, CYyTOYHbIE U
MEeCSIYHble apXMBbl KONMYeCcTBa Ternna U Maccbl TeNNOHOCUTENS, a Tak-
Xe Tenna B cucteme BC no kaxgon Tensiocucteme HapacTarLwmm
NUTOroM, C (pukcaumen Ha4yanbHOro U KOHEYHOro 3HaYEeHUs apxuBupye-
MbIX MapamMeTpOB 3a UHTepBasl apXMBNUPOBaHUS.

WcnonHenne TCPB-024M+ otnuyaetcs oT umcnonHeHun TCPB-024,
-024M MOQEpPHU3NMPOBAHHOM BEPCUMEN NPOrpamMMHOro obecnedeHus
(Bepcusa 76.30.04.00 1 BbiWe), B KOTOPOW MUCKNIOYEHBbI CyMMapHbIe ap-
XVBbl U apX1Bbl HapacTaloLMM UTOrOM MO KOHTPONMpyeMbIM TEMSIOCUC-
Temam, npu 3TOM 3HaAYUTENBbHO pacLUMpeHbl pa3Mepbl 3anMcen B Yaco-
BbIX, CYTOYHbIX U MECSAYHbIX apXuBax C BBEAEHWEM B HUX 3HAYEHWI
TemnepaTypbl Hapy>XHOro Bo3gyxa. Bce apxuBupyemble napameTpbl B
4acoBbIX, CYTOYHbIX M MECSYHbIX apxmBax OTOOpaxarTca HapacTato-
wum umtorom. Kpome atoro, nm3 apxvmeoB TpybonpoBOOOB WMCKMAOYEHO
apxvMBMpyemMoe Tenso no Kaxgomy Tpybonposoay.



1.2. TexHNn4YeCcKne xapakTepmuCTmKun

1.2.1. OCHOBHble TEXHUYECKME XapaKTEPUCTUKM TENnmoBbIMUCIUTENS NpuBe-

JeHbl B Tabn. 1.

Tabnuua 1
HanmeHoBaHune napameTpa SHavenme MpumeyaHune
napametpa
1. KonnyectBo JaTYMKOB U3MEPEHUS KaXKa0-
ro M3 NepBMYHbLIX NapaMeTpoB:
- pacxoga no9
- TemnepaTypbl no 6
- AaBreHus [o 6
2. EeOSVI'«IeCTBO KOHTpOSNMpyeMbIX Tensnocuc- 103 Moum. 1
3. [wranasoH V|3M3epeva cpegHero o6bLeMHo- 0,01 — 1000000
ro pacxoga, M /v
4. [nanasoH nsmepeHunsa temnepaTtypbl, °C 0-180 Mpum. 2, 3
5. [nanasoH namepeHus pasHoCcTu Temnepa-
Typ B nogatowiem n obpatHom Tpybonpo- 1-180 Mpum. 2
Bopgax, °C
6. [dnanasoH namepeHunsa gasnenus, Mila 0,1-10
7. HanpsikeHvne nutaHus:
- C UCTOYHMKOM BTOPUYHOIO NUTaHUA ~ (165-265) B (49-51) 'y, Mo 3akasy
- 6€3 UCTOYHMKA BTOPUYHOIO NUTaHNS +(22-29) B
8. MNoTpebnsiemasa mowHocTb, BT, He 6onee 25-24 Mpum. 4
9. CpefHss HapaboTKa Ha 0TKas, 4 75 000
10. CpegHun Cpok cnyxbebl, net 12

NMPUMEYAHUA.

1. B cnyyae opraHusauuu B OOHON U3 TEMNNOCUCTEM Tennoyyeta ¢ aBTo-
MaTUYECKUM MepekrioYeHnemM anroputMa pacyeTta npu nepexoge oT
OTOMUTENBHOIO CEe30Ha K MEXOTOMUTENbHOMY U 0OpaTHO KONMUYECTBO
KOHTPONMPYEMbIX CUCTEM He Bornee 2-X.

2. 3HayeHne napameTpa OnpeaensieTcsi TEXHUYECKUMIN XapakTepucTuKa-
MW Ucnonb3yeMblx TepMmonpeobpasoBaTeneit CONpOTUBNEHNS.

3. BO3MOXeH KOHTpOSib (M3MEpEeHMEe U apXUBUPOBaHME) TemnepaTtypbl
cpeabl B AnanasoHe ot MuHyc 50 °C (Hanpumep, Hapy>KHOro Bo3ayxa) v
po + 300 °C (Hanpumep, neperpeToro napa) npu UCnonb30BaHUMN COOT-
BETCTBYtoLLEro Tepmonpeobpasosatens conpotusnenuna (Tr1C).

4. BennunHa I'IOTpe6J'I$IeMOl7I MOLLHOCTWU TennoBblvYUcnunTeriem 3aBUCUT OT
yuycna nogkrnyvyaemMbiX 4aTYNKOB pacxoda U gaBrieHUA.

1.2.2.

TennosbluncnuTenb obecnevnsaet ANneKkTponnTaHne go AeBATn gaTyun-

KOB pacxoda HanpsbkeHnem nocTtosiHHoro Toka 24 B + 1 % npu MoLHo-
CTV noTpebneHna oo 2 BT Ha gaTymK 1 OO WECTM AaTYMKOB AaBreHUs

npu Toke 0o 20 MA Ha gaTyuk.

1.2.3.
apxuBax:

TennoBbluMcnUTENb 0GecneynBaeT XpaHeHne pesyrbTaTtoB paboTbl B

- yacosoro — 1488 npeapiayLnx Yacos (62 npeablayLwmx CyTOK);
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- CyTOYHOro — 366 npeablayLLmMX CyTOK;
- Mecs4YHoro — 48 npegblayLmx Mecsues.
[MepeyveHb apxuBMpyembIX NnapameTpoB 3a MHTEpPBa apXnMBUPOBAHUSA:
- 06wwun xypHan HC — go 100 3anucen;
(xypHan pgoctyneH B pexxume HAJIAOKA)
- xypHan HC tennocuctem — go 500;
- XypHan genctsum nonb3osartens — Ao 1000 3anvcen;
- XXypHan oTkasoB — go 100 3anucewn;

- XypHan pexumoB — o 512 (ctnpaetca Toneko B pexunme KAJIMBPOB-
KA — (byHKUMA aneKTpoHHON Nriombbl npubopa).

BpeMFI COXPaHHOCTU apXMBHbIX, a TakKke YCTaHOBOYHbLIX AaHHbIX
NP OTKINIOYEHMN BHELLHEro NMTaHnUAa — He MeHee 5 ner.

1.2.4. YCTOMYMBOCTb K BHELLUHMM BO3AENCTBYIOLWNM hakTopaMm TensnoBblYMC-
nntensa B paboyem pexume (rpynnbl B4, P2 n N2 no TOCT P 52931-
2008):

- Temnepatypa ot + 5 go + 50 °C;

- OTHocuTenbHast BnaxHocte 00 80 % npwm Temnepatype He 6onee
+ 35 °C, 6e3 koHaeHcauun Bnaru;

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

- Bubpauus B gnanasoHe ot 10 go 55 Ny ¢ amnnutygon o 0,35 mm.
CrteneHb 3awmnTbl TB cootBeTcTByeT koay IP54 no TOCT 14254-96.
Mo 3aka3y Bo3moXHa noctaska TB ¢ kogom cteneHu 3awmtbl IPGS.

1.3. MeTponormnyeckune xapakrepuCTUKHU

1.3.1. lNpegenbl gonyckaembiX OTHOCUTENbHbLIX MOrpeLwwHoCcTen TennoBbIYUC-
NUTEnNs Npu N3MePEHUnN N BblYUCINEHNN B 3aJaHHOM AnanasoHe, UHOu-
Kauum, permctpauum, XxpaHeHun n nepefaye pesynbTaTtoB U3MEpPEHUN:

- cpegHero obbemHoOro (MaccoBoro) pacxoga, obbema (Macchl) —
+ 0,2 %;

- Temnepatypbl — + 0,2 %%,

- paBnexHuda — + 0,5 %;

- Konnyectsa Tennotbl — £ 0,5 %;

- BpeMeHu paboTbl B pa3nunyHbix pexmnmax — + 0,01 %.

* - pa3HOCTb OTHOCUTEIbHbIX MOrPELUHOCTEN COrnacoBaHHbIX MO
MOrpeLLHOCTAM KaHanoB WM3MEepeHus Temnepatypbl MO MOAYMIO — He
6onee 0,1 %;

Mpn paboTe TeENNoOBbLIMMCIIUTENA B COCTaBe TEMmocyeTynka
«B3JIET TCP-M» c wucnonb3oBaHuem npeobpasoBaTenen pacxoaa,
TemnepaTtypbl U aBreHusl, ykasaHHblx B N.1.5.1, oTHocuTEnNbHbIE NO-
rPELLUHOCTM NPU U3MEPEHUN, UHOMKALUKN, PETUCTPALNN, XPaHEHUMN U Ne-
pefade pesynbTaTtoB U3MEPEHUN KONMYeCcTBa TeNNOTbl COOTBETCTBYIOT
knaccy C no FOCT P 51649-2000.

10



1.4. CocTaB

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

Tabnuua 2
HanmeHoBaHue 1 ycrnoBHble 0603Ha4YeHUs Kon-Bo MpumeyaHne
1. TennoBblMUCIINTESb 1
2. ACTOMHUK BTOPUYHOIO NUTaHUSA 1 MpumevaHune 1
3. KoMnnekT MOHTaXHbI 1 MpumeyvaHne 2
4. JkcnnyaTtauMoHHasa JOKYMEHTaums B COCTaBe:
- nacnopt 1
- PYKOBOACTBO MO 3KCnyatauum 1 Ha CD-Hocutene
MpumeyaHus.

1. ACTOYHMK nNuTaHMsa NOCTaBnsieTca no 3akasdy. BapuaHTbl nocTtpoeHus
CXeMbl anekTponutaHma TB B 3aBMCMMOCTU OT 4ucrna 3annTbiBaeMbIX
MNP npusegeHbl Ha puc.b.8, b6.9 npunoxeHna b yactun Il HacTosiLwero
P3.

2. CocTtaB — B COOTBETCTBMU C 3aka3oMm. B komnnekt moryt BxoguTb: Ka-
6enu ceasm TB ¢ npeobpasosatenem pacxoga (MP), npeobpasosaTte-
nem Temnepatypbl (MT) wn/unu npeobpasosatenem pasnenus (M4);
AnNuHa kabenen no 3akasy u3 Tunopsga: 6, 12, 20, 30, 40, 70, 100, 150,
200 m.

WHcTpymeHTanbHas nporpamma «MoHuTtop Banet TCPB-02x» ans
paboTbl ¢ npubopom No nocneposaTtenbHoMy MHTepdency RS-232 /
RS-485 (npocMoTp Tekywmx 3Ha4YeHUn U3MepseMbiX U BblY4UMCNAEMbIX
napamMmeTpoB, HacTporka M noBepka npubopa), a Takke MHTepdency
Ethernet pasmeweHa Ha caute dupmbl  «B3JIET»  URL:
http://www.vzljot.ru. OHa BXOAUT B COCTaB nakeTta nporpamm «YHu-
BepcanbHbI NPOCMOTPLLMKY.

Mo 3aka3y BO3MOXHa MOCTaBka NporpaMMHOro Kkomnrnekca «Banet
Cll», nosBonstwiero obbeanHsaTb B €AuHyo ceTb npubopbl (B TOM
4yucne pasnMYHOro Tuna n pasHbiX NPOM3BOAMTENEN) C LiEeNblo aBToOMa-
TM3auum cbopa OaHHbIX, CO34aHUA U BedeHus 6a3 OaHHbIX, a Takke
NOAroTOBKM OTYETOB.

1.5. YcTpoucTBo n pabota

1.5.1. MpuHUKMN paboTbI

1.5.1.1. Tennosblumncnutens «B3JIET TCPB» ucnonHennn TCPB-024, -024M,
-024M+ npeactaBnsieT cobon MUKPOMPOLLECCOPHLIM U3MEPUTENbHO-
BbIYUCIUTENBHbIN BIOK C XNAKoKpUcTannmyeckum nHamkatopom (XKKN)
N KHOMOYHOW NaHesnbo ynpaBneHus.

MpuHumnn gencteua TB ocHOBaH Ha M3MepPEeHUN NEPBUYHbBIX Napa-
METPOB TEMMOHOCUTENS C MNOMOLUbK NpeobpasoBaTenen pacxona,
Temnepatypbl, AaBneHna n obpaboTke pe3ynbTaTtoB U3MEPEHUN B CO-
OTBETCTBMMU C BblIOpaHHbIM anroputMom. CTpyKTypHasa cxema TensnoBbl-
ynucnutens ucnonHenmn TCPB-024, -024M, -024M+ npuBegeHa Ha
puc.1.
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TennoBblMUCNUTEND BbINOSTHAET:

npeobpasoBaHne N 06pabOTKy CUrHaNOB, MOSYyYEHHbIX OT NEPBUYHBIX
npeo6bpasosatenen (MNP, MT v NA);

BTOPUYHYO 06paboTKy M3MEpPEeHHbIX 3HAYEeHU NnapameTpoB WU BblYMC-
NeHne TeNnoBbIX NapamMeTpoB MO YCTAHOBMNEHHbIM (POPMYiaM pacyeTa;

apXVMBMPOBAHME U XpaHEHME B 3HEProHe3aBMCMMOW NamsaTu pesynbTa-
TOB U3MEPEHUIA, BbIYUCIIEHUI N YCTAHOBOYHbIX NAapaMeTpoB;

BbIBOJ, U3MEPUTESIbHOWN, apXMBHOW, ANArHOCTUYECKOM U YCTAaHOBOYHOM
nHdopmauum Ha aucrinen XKW n yepes nocnegosaTenbHbl UHTEP-
denc RS-232 (RS-485) n nHrepgenc Ethernet;

- ynpasJieHne NIorm4eCKknmM BbIXOO0M;

1.5.1.2.

aBTOMAaTUYECKUA KOHTPOMb U MHAMKALMIO Hanuynusa HeucrnpaBHOCTEN U
HelTaTHbIX CUTyauuin (HewwTaTHbIX PeXMMOB paboTbl TEMMOCUCTEM).

[nsa noctpoeHust Ha 6ase TB TennocyeTymka HeEOOXOAMMO MCMONb30-
BaTb npeobpasoBaTenu pacxoga (TemnepaTypbl, AaBreHWs), cornaco-
BaHHblE C TENOBbLIYUCIINTENEM MO TEXHUYECKMM N METPONIOrMYeCcKUM
XapaKkTepucTuKam.

B kavectBe NP B komnnekte ¢ TB moryt ucnonb3oBaTbCs crne-
ayowme nsgenus ovpmbl «B3JNET»:

- ANeKTpoMarHuTHble pacxogomepbl-cHeTynkn (OMP) «B3JTIET OP»;
- ynbTpassykoBble pacxogomMmepbl-cyeTumku (Y3P) YPCB «B3JIET MP».
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BUTT — emopuYHbIl UCMOYHUK 351€EKMPONuUMaHusi;
rP, 4, INT — npeobpa3zoeamernu pacxoda, 0aerieHusi, memrepamypeil.

Puc. 1. CTpykTypHasa cxema tennoBbluncnurensa TCPB-024

OnuncaHve npuHUMNaA OENCTBUA N TEXHUYECKME XapaKTEPUCTUKK
nepeyncneHHoix MNP npvBeaeHbl B COOTBETCTBYIOLEN SKCNIyaTaunoH-
HOW JOKYyMeHTauuen.

OnuHa nnuHum ceasm Y3P — TB n OMP — TB moxeT 6biTb o 300 m.

Kpome Toro, B kadectse [1P mMoryT ucnonb3oBatbCsa crnegyoLimne
pacxogomepbl ¢ TpebyeMbiMY MEeTPOSIOrMYECKUMN XapakTepuctTmkamm
N C MMNYIIbCHBbIM BbIXOOOM, KOTOPbIN COOTBETCTBYET NO 3NEKTPUYECKUM
napameTpamMm umnynbcHomy Bxogy TB: BOIINC-CP, B3MNC-TW, MMb-2,
BCT, BMI, OCBWU, PY-2, CBGM, BPTK, PM-5, NPGM, TOM, M-TXKA,
M-HXKA, SKM, SONOFLO, VA, ETHI, Cosmos WP, UFM, MNK.
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1.5.1.3.

Mutanune MNP MoxeT ocylWwecTBAATbCA Kak OT UCTOYHMKA MUTaHUSA,
BXogsuwero B coctaB TB, Tak U OT OTAENbHOMO UCTOYMHMKA MUTAHUA.
AnuHa 2-x npoBogHOM nNnHUK cBa3n ¢ TB He 6onee 300 m npu omuye-
CKOM conpoTmBneHun nuHmm He 6onee 100 OM n cymmapHoOn eMKoCTr
He Gornee 0,01 MK® U peKOMeHAyeMbIM ceveHneM He meHee 0,2 MMP.
[onyckaeTca npMMeHeHne YeTbIPEXKUBbHOro Kabensa Ans noakntode-
HUA UMMYNbCHOW NIMHUK CBA3M TennoBbliuncnuTensa v MNP n nuHum nn-
TaHua MNP ot TB.

B kauyectBe 1P B OogHOM TensiocyeTyMke MOryT MCMNOSb30BaTbCA
pacxogomMepbl pasnnyHbIX BUAOB U TUMOB.

B komnnekte ¢ TB B kayectBe 1T moryt ucnonb3oBatbcsi nogobpax-
Hble B napy TepmMornpeobpasoBaTenin ConpoTMBIEHUSA NNAaTUHOBLIE:

obnagatowime o4HOM M3 HOMMHAmbHbIX CTAaTUYECKUX XapakKTepuUCTUK
npeobpasoBaHnsa (HCX), ykasaHHbIX B Tabn. 3;

nmetowme Tpebyemble METPONOrMYECKNE XapaKTEPUCTUKK;
obecneumBatoLme NoakNoYeHne no 4-x NpoBOAHON CXEME;

- yaoBneTsop4dloume ycrnosmam npuMeHeHns.

Tabnuua 3

HomuHanbHoe 3Ha4YeHne
COMNPOTUBIEHNS NNATUHOBOTO
TepmonpeobpasoBaTens
npu 0 °C, Ry, OM

YcnoeHoe 0603HavyeHne HCX

no MOCT 6651-94 no MOCT 6051-2009

10001, Pt100  W;q0 = 1,3850 Pt100 o =0,00385.°C™*

100 Pt'100 Wjq =1,3910 100 & =0,00391-°C !
500 5001, Pt500 W40 = 1,3850 Pt500 o =0,00385. °C *

Pt'500 Wjq =1,3910 500M ¢ =0,00391- °C*
1000 100001, Pt1000 W90 = 1,3850 | Pt1000 o = 0,00385. °C *

Pt'1000 Wijoo =1,3910 1000M o =0,00391-°C*

1.5.1.4.

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

OnuHa 4-x npoBoaHOM NuHUKM cBA3n ¢ TB He Gonee 400 m npwm
OMWYECKOM CONpoTUBAEHUN NUHMM He Bonee 200 Om.

B komnnekte ¢ TB moryT 6bITb ncnonb3oBaHbl 1 pasnuyHoro tmna,
namepsdowme oTHocuTenbHoe (M30bITOYHOE) AaBneHue, umerowme
YHU(PUUMPOBaHHbLIM TOKOBbIN BbiIxoA4 B AuanasoHe 0...5, 0...20 wnu
4...20 MA 1 oTBevawLwme 3agaHHbIM TpeboBaHNAM MO TOYHOCTU U yC-
nosusam npumeHenus: «Metpany, «Candup», 4341-242 «JUMO», KPT,
nan-m, coB-n, 415-A1-8118, AUP-10, ANP-20/M2, SJIEMEP-ANP-
30, NAOTBX-1.

MakcumanbHaga gnuHa ceasn TB-T onpenensietca TeXHUYeCKuMmmn
Xapakrepuctmkamu ncnonbsyemoro N n kabens ceasu.

Mutanne MO moxeT ocywecTBnNATbCA Kak oT TB, Tak u oT otaens-
HOr0 UCTOYHMKA NUTaHUS. BHyTpeHHUn uctovHuk nutaHnsa TB obGecne-
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ynBaeT nutaHue wectu ML npn Toke go 20 MA. [InnHa 2-x npoBOAHOMN
NHUKM cBsa3nm ¢ TB He Bonee 200 M nNpyM OMMYECKOM COMPOTUBIEHUMU
nnHUKn He 6onee 100 Om.

1.5.2. Cuctema usmepeHus

1.5.2.1. OTnuuuTenbHbIMN OCOBEHHOCTSIMM MOCTPOEHUS CUCTEMbI U3MEpPEHUS
Ha ©6a3e Tennosbliuncnutensa «B3JIET TCPB» ucnonHenun TCPB-024,
-024M, -024M+ aenstoTca:

- nepapxmyeckas opraHm3aumna BbINMOJIHEHNA M3MepeHVIl7I N BblYUCIEHWI;

- BO3MOXHOCTb MPOrpamMMHOro M3MeHEHUs KoHdUrypauum nameputernb-
HOW CUCTEMbI;

- BO3MOXHOCTb NMPOrpaMMHOro 3afaHus YCroBUA HELUTaTHbIX CUTyauun 1
Bblbopa peakumn TB Ha ux nosiBneHne ansa Kaxgowm nu3 TensiocUcTeM.

CTpyKTypa OCHOBHbIX U3MEPEHUI 1 PACYETOB, BbINOMHAEMbIX B Te-
nroBblYMCUTENE, NPUBEAEHA HA pUC.2.

nPi | | nPo nm | . | nTe ng1 | .| n@e
Y Y Y Y \d Y
NamepeHue
MNpeobpazosaTtenu
1=1..9;j=1..6; k=1...6 H
Q| t] Plt
Y \J Y
Bbluncnenue Q
T T n doz
pn =f(t, Po) M, = [G,xdT Tpy6onposoae! T
0 n=1.4 -
h, =f(t;, Pi) T B
Vy = [Q; xdT
0 Pn doz
Gn=Q % pn p——
Y
BuluucnexHue
T CwurHan
T ennocuUcTeMbI Hanpaen.
Eten  Wrcy = |Etcyx dT N=1.3 -
0 -
Yyet
THapN
Tnwnty
Tpexy
ToTy
THey

H — nepenad no ebicome mex0y mecmom ombopa OasrieHus u me-
cCmom pasmeuweHusi kaxooao /;
Qn 0oy tn ooas Pn ooz — OOEOGOprIe 3Ha4YeHuUus I'IapaMempOG.
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Puc. 2. CTpykTypa OCHOBHbIX U3MepeH1Un u pacyetoB B TB

Onpe,u,eneHMﬂ NCcnoJib3yeMblX NOHATUN.

«lMpeobpasoBaTenn» — COBOKYNHOCTb anroputMoB 06paboTku
CUrHanoB, NOCTynawLWmMX OT U3MEpUTENs: OEBATM YaCTOTHbIX, LUECTH
COMPOTUBIIEHUS W LLECTUN TOKOBbIX.

B TennosbluMcnuTene «npeobpasoBaTenib» XapakTepusyeTcsl Ha-
GOpoM 1 xapaKkTepucTukamn nepBuYHbIX NpeobpasoBaTenelt pacxoaa,
TemnepaTypbl U AaBNEHUs, NOAKMIOYEHHbBIX K COOTBETCTBYIOLLMM U3Me-
PUTENbHBIM KaHanam.

«TpybonpoBoAbI» — 3TO COBOKYMHOCTb [aHHbIX O NapameTpax Te-
NIOHOCUTENS B OTAENbHOW BETBU TEMMOCUCTEMbI, pacCYMTaAHHbIX Ha
OCHOBaHUN U3MEPEHHbIX UMW AOrOBOPHbLIX 3HAYEHUIN NEPBUYHBIX Napa-
METPOB 1 UCMOSb3yeMbIX B pacyeTe pe3yrbTUPYLWNX NnapameTpoB Te-
nnocuctembl. TB ana kaxgon tennocucteMbl uMeeT o 4 «Tpybonpo-
BOAOB», 0003HA4YeHHbIX nHaekcamm n = 1...4.

Moa «Tennocucrtemon» nogpasymMeBaeTCsl CMCTEMa pacyeTa Ten-
na ansa KoOHTPONMpyeMoWn TEennocucTeMbl, Coaepallen B odbuwem cny-
Yae nogarowmn (nogsoaawmi) n obpatHeln (oTBOAAWMN) Tpy6oNpoBO-
Abl. B kayecTBe MCXOAHbIX AaHHbIX ANs pacyeTa napamMeTpoB B Tenso-
CUCTEME MCMNOMb3YKTCA pacdeTHble AaHHble «TpybonpoBogos». TB
obecneumBaeT pacyeT napameTpoB B 1...3 Tennocucremax.

[MepeyeHb NnapamMeTpoB, onpenensdemMbiX B TENMOBbLIMUCIIUTENE, UX
0003HauYeHnsa n pa3amMepHOCTN NpMBeaeHbl B Tabn. 4.

Tabnuua 4
MapameTp O603Ha4eHne

Pacxop TennoHocuTens cpeaHuii 06bLemHbIN (M°/4, N/MuH) Q
Pacxoa TennoHocuTens cpegHuin MaccoBbliv (T/4) G
O6bem TennoHOCUTENs HapacTaloLLMM UTorom (M°, 1) Vv
Macca TennoHocuTens HapacTawLmMm UTorom (T) M
Temnepatypa TennoHocutens B Tpybonposoge (°C) t
PasHocTb Temnepatyp TennoHocuTens B nogatoLemM n ob- At
paTtHoM Tpybonposoge (°C)

[aBneHue B Tpy6onposoge (MMa, krc/cm’, 6ap) P
HakonnexnHoe Tenno (Mkan, IOx, MBTY) W
Tennosas MmowHocTb no Tennocucteme (Mkan/y, I'Mx/yv, MBT) ETc
Conpotuenenue MNT (Om) R
BbixogHowm Tok M4 (MA) I
YacrtoTa nmnynscos Ha Bbixoge NP (I'u) F
Konnyectso nmnynbcos Ha Bbixoge NP 3a nHTepsan Bpeme- N

HU

Anroput™Mm pacyeTta KonmyecTtBa TennoTbl 3agaetcs B TB B cooT-
BETCTBUN C NU3MEPUTENBHON CXEMOMW, T.€. B COOTBETCTBUN C pacnpene-
neHneM fatymkoB nNo TpybonpoBogam KOHTPONMMPYeMon Tensiocucre-
Mmbl. Mpn 3TOM nonb3oBaTenb MOXeT BblOpaTb oAHy U3 11 cxem y4yeTta
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Tenna, BkNtovaa cxemy «llonb3oBatensckas», 1 COOTBETCTBYIOLWNA en
anropuTm pacyeTa, umetowencs B namatm TB.

dopmynbl pacyeTa Maccbl U KONMYecTBa TENNOThbl ANA KaXaon 13
11 pac4yeTHbIX CXxeM 3-X KOHTPOJSIMpYeMbIX TEennocucrtemM BBeOEHbl B
namate TB 1 He TpebyloT BBOAA C KnaBumaTypbl UM MO MHTepdency
(cm. MpunoxeHwne I yacTu |l HacTosILEro pykOBOACTBA).

Mpn onpegeneHnn TenmnoOBOW 3HEPTUU C yHETOM SHTasNbMUN XONoa4-
HOM NOAMUTOYHOM BOAblI HA UCTOYHUKE 6E3 NpsIMOro naMepeHus, B Ko-
NNYECTBO YYTEHHOMW TENSIOBbIYMCIIUTENEM TEMSIOBON SHEPrnn LOrmKHa
OblTb BHECEHA MonpaBka Ha (pakTUYeCKoe 3Ha4YeHne TemnepaTypbl XO-
NOAHOW BOAbl B COOTBETCTBUM C YTBEPXKAEHHON YCTAHOBNEHHbIM 0bpa-
30M METOAMKOW, B TOM 4YUCne B COOTBETCTBUM C ykaszaHuamu TOCT P
8.592-2002.

Bo3amoxHa Takke nporpammHasli HacTpouka TB npu opraHmsauuu
Tennoyyeta Ha oOGbEKTE B OAHOW KOHTPONMpPyeMOMW Tensiocucteme B
OTONUTENBHbIN N MEXOTOMUTENbHbIA CE30H.

1.5.3. Pexxumbl ynpaBsneHus

1.5.3.1.

Ynpasnenune pabotor TB B pasnuuHbiXx pexuMmax MOXET OCyLlecTB-
NATLCA C KNaBuaTtypbl, U OPraHU30BaHO C MOMOLLBI CUCTEMbI MEHIO Y
OKOH MHAMKaLMW pa3HOro YpoBHS, oTobpakaeMbix Ha gucnnee.

[Ons ynpaBneHus padoton TB BO3MOXHO Takke WCNONb30BaHWE
NepcoHanbHOro KOMMbKOTEpPA, MOOKIKYAEMOro Mo uHTepdencam
RS-232 (RS-485), Ethernet.

Tennosbidiucnutens «B3JIET TCPB» wucnonHeHua TCPB-
024/TCPB-024M nmeeT Tpu pexnma ynpasneHus:

PABOTA — akcnnyaTtauuoHHbIN pexuM (pexnm rnonb3oBaTtens);

HAJTAOKA — pexum noaroToBkM K akcnnyatauun. [JaHHbIA pexum Tak
Xe nossonset Bontn B nogpexum NMOBEPKA n npoussectn nposepky
Ha COOTBETCTBME TEMMNOBLIYUCIIUTENS METPONOrMYECKUM XapakTepu-
CTUKaM, HO HE NO3BONAET U3MEHSATb KanMbpoBOYHbIE KOIPULMEHTDI.

KAJIMBPOBKA — pexum CTUPOBKN, KannbpoBKM N NOBEPKN.

B oaHHOM pexrme MOXHO MpoM3BECTM NOBEpPKY npubopa, n B crny-
Yyae HeobBXOaMMOCTM NPOU3BECTU €ro KCTUPOBKY (KannbpoBKy) ¢ n3ame-
HeHnem kannbpoBOYHbIX kKoadhduumeHToB. B pexxume KAJIMBEPOBKA B
mMeHio «HacTpounku» Bbibupaetca nogpexum NMOBEPKA. MNpu ncnonb-
3oBaHun komnnekca KrMK-03 npouenypa noBepkn M KanubpoBKK Bbl-
NONHAETCHA aBTOMaTUYECKM C NpeaocTaBreHnem oTyeTa.

Pexumbl oTnnyaroTca ypoBHEM [OCTyna K MHdopmaumm (MHauum-
pyemMon Ha Jgucnnee w/wunu nepepaBaemMon no uHTepdencam RS-
232/RS-485, Ethernet) 1 BO3MOXHOCTAMM MO M3MEHEHMIO YCTAHOBOY-
HbIX NapamMeTpOB TEMMOBbLIYUCINTENS.

Haunbonbwumn Bo3mMoxxHoCcTAMKU obnagaet pexum HAJNAOKA. B
3TOM peXuMe UHOVLMPYIOTCA BCe NapameTpbl U BO3MOXHA Moaudmka-
UM BCEX YCTAHOBOYHbIX NapameTpoB. Moandumkauma kanmbpoBOYHbIX

17



KoapdpuumeHToB Bo3aMoxHa Tonbko B pexunme KAJIMBPOBKA. Hau-
MEHbLLMN BO3MOXHOCTSIMK obnagaet pexxum PABOTA.

1.5.3.2. Pexvm ynpaBneHusi 3agaeTcs KOMbuHaunen Hannumsa / oTCyTCcTBUA 3a-
MbIKaHWSA C MOMOLLbI NepemMblyek ABYX KOHTaKTHbIX nap J3 n J4, pac-
MONOXEHHbIX Ha cybbnoke 06paboTkm AaHHbIX (CM. puc.A.3 npunoxe-
Husa A yactu Il HacTosiwero P3). CooTBeTcTBME KOMBUHALMI pexXnmam
ynpasneHus npueegeHo B 1abn. 5, rae «+» — HanNMyme 3aMblkaHUSA KOH-
TaKTHOW Napbl, @ «-» — OTCYTCTBME 3aMblKaHUS.

Tabnuua 5
KoHTakTHas
Pexxum ynpasneHus napa HasHauyeHue pexnma
J3 J4
PABOTA - - SKcnnyaTaunoHHbIN PEXUM
HANALKA ) + Pexum noarotoBku
K aKcnnyaTauum 1 NoBepKu
KATTMEPOBKA + i Pexnm 1ocTmpoBku
N KanmbpoBKK

1.5.3.3. Pa3psagHoCTb MHOMKAUUKM M3MEPSieMblX NapamMeTpoB Ha aucnnee Ten-
NoBbIYMCIIMTENS NpMBeAeHa B Tabn. 6.

Ta6bnuua 6
Kon-Bo 3HakoB npu I'lpmmeanme
MHOVKaUuum
MapameTp
uenast | apobHas
4acTb 4acTb
lMepenonHeHne CHETYMKOB HACTYNaeT, eCnu
1. KonunyectBo Tennotbl W 9
1-10 3 W > 2x10° ['kan. lNocne nepenoniHeHna cyeTyu-
(Mkan, rOx, MBT4)
Ka OTCYET HAYMHAETCS C HYNEBOro 3Ha4YeHus.
2. Tennosasi MOLWHOCTb E 1-10 3
(Mkan/y 'Ox/4, MBT)
lMepenonHeHne CHETYMKOB HACTYNaeT, eCnu
3. Macca tennoHocutenst M (1) 1-10 3 M > 2x10° T. Mocne nepenoHEHUs cueTuMKa
OTCYET HAaYMHAETCS C HYNIEBOro 3HAYEHMs.
4. Temnepatypat (°C) 1-3 2
5. daeneHune xunakoctn P
2 1-4 3
(MMNa, krc/cm®, 6ap)
lMepenonHeHne CHETYMKOB HACTYNaeT, ecnu
6. O6beM xuakocTn V (M°, 1) 1-10 3 V > 2x10° M°. Mocne nepenonHeHus cyeTyYMKa
OTCYET HAaYMHAETCS C HYNIEBOro 3HAYEHMs.
7. CpegHun o6beMHbBIN pacxop
TensioHocutens Q 1-10 3
(M*/4; n/MUR)
8. CpefgHuni MaccoBLIN pacxon,
1-10 3
TennoHocutens G (1/4)
9. EnuHmue MH‘mgKauMM KP 1-7 3 IOwnanasoH Beoga KP ot 0,001 go 10000
(nmn/n, nmn/m)
10. Bpems HapaBoTkM Tuap 1 MPO- Mpy MHANKaLUM TEKYLLMX 3HAYEHU — Hapac-
cTos Typ, C pacKpbITUEM Bpe- 1-7 2 Tatotim UTOroM.
MEH "OP'CTOH @) Mpy MHANKaLUN apXMBHbBIX 3HAYEHUN — 3a UH-
P TepBan apXnMBMpOBaHMSI.
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1.5.4. Perncrpauus pe3ynbtaTtoB paboTbl

1.5.4.1. Pe3ynbTaTtbl N3aMepeHnin N BbIYUCIEHUIM 3aNNCbIBAOTCA BO BHYTPEHHUE
apXmMBbl: 4acOBOMW, CYTOYHbIA U MECSYHbIA, MMelLWme OAVHAKOBYHO
CTPYKTYpY. 3anucb B apxuBbl ocyluecTernsietcd B pexxume PABOTA.

myBuHa apx1MBOB COCTaBnsET:
- yacoBoro — 1488 npegbiayLumx Yacos (62 npeablayLwmnx CyToK);
- CyTOYHOro — 366 npeablayLLmMX CyTOK;
- Mecs4YHoro — 48 npegblayLmx Mecsues.

MepeyeHb apxMBUpPyeMbIX NapaMeTpoB 3a MHTepBan apxMBUpPOBa-
HUS:

- KONIMYEeCTBO Tenna no Kaxagon tennocucteme (npupawieHme — ons uc-
nonHeHun TCPB-024, -024M, nHterpansHoe — ans TCPB-024M+);

- KOnM4ecTBO Tenna Ha Hyxabl NBC no kaxgow Tennocucteme (nNpupa-
weHne — gna ucnonHeHunn TCPB-024, -024M, wvHTerpanbHoe — ans
TCPB-024M+);

- Macca TenfIoOHOCUTENS NO KaXdoWn Tennocucteme (npupawlieHve — ons
ncrnonHeHun TCPB-024, -024M, nHterpansHasa — gna TCPB-024M+);

- CyMMapHOe KONMYecTBO Tenna no BcemM Tennocuctemam®;

- CyMMapHasi Macca TenyioHOCUTENS Mo BCeM TensiocuctemMam™;

- BpeMsi HapaboTKM MO KaXX4on TENNOCUCTEME;

- TeMnepaTypa UCTOYHUKA XONOAHOI0 BOAOCHABXKEHWS;

- cpeHsia TeMnepaTtypa Hapy»KHOro Bo3ayxa B CyMMapHbIX apXuBax;

- NapameTpbl TPYGONPOBOAOB MO KaXdoW TENSIOCUCTEME, @ UMEHHO:

- KONIMYECTBO Tenna no Kaxxgomy Tpybonposoay*;
- Macca TennoHocuTenNs No kaxaomy Tpybonposoay;
- HAKOMNMEHHbIN 06beM TENNOHOCUTENS NO Kaxaomy TpybonpoBoay;
- cpefHee faBrneHve no kaxxaomy Tpybonposoay;

- cpefHAa TemnepaTypa M CpefHeB3BeELUeHHad Temnepatypa no
Kaxkgomy Tpybonposoay;
- DONOSHUTENbHbBIE apXMBbl KONMYECTBO TENa 1 Maccbl TENSIOHOCUTENS,

a Takke Konmn4yecTBo Tenna Ha Hyxabl TBC no kaxgon tennocucreme
HapacTalLWwmnMm UTOrom™*;

- obuwiee BpeMsi HapaboTKM M NPOCTOS ANst KaXaon Tennocuctemsl (Ha-
pacTtalowum ntorom ansa ncnonHeHna TCPB-024M+ — cm. Tabn.15);

- 32 npusHaka HC no kaxgown tennocucteme (15 npusHakoB gns ucnon-
HeHns TCPB-024M+);

- anunTtenbHocT HC no kKaxkaon TennocUcTeEME;

- 00 12-Tn coBbITUN U PEXNUMOB TEMIIOCUCTEM.

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

1.5.4.3.

BHUMAHUE! B Ttennosblumucnutene wucnonHeHus TCPB-024M
cymmapHoe konudecTtso Tenna B TC MOXeT oTnu4atbCst OT CyMMbl Ha-
KonneHHoro tenna no Tpybonposogam, T.K. Npu BO3HWKHOBeHUN HC c
HoMepamu 25, 26, 28, 29 (cM. npunoxeHune B vactu Il HacToswero P3)
c peakuuen Pacy. TC por (nepexog TC Ha OOroBOpHble 3HAYEHUSA MO
Tenny u macce), HakonneHne Tenna u maccel B Tpybonposogax byaet
NpoaoKaTbCA MO U3MEPEHHBIM 3HAYEHUAM, a B (hOpMynbl pacyeT Te-
nna v mMaccbl Tennocuctembl OyayT NOACTaABNATbCA 3adaHHble O0ro-
BOpHble 3HaveHus Etc (Gtc), Ers. lNpu 3TOM HakonneHHble B apxvBax
3HayeHus Tenna B Tpybonposogax (W1...W4), aBnstTca BCnomora-
TENbHbIMU BENMYMHAMMN U HE MOTYT NPUHUMATLCA B Ka4yeCcTBe pe3ysb-
TUPYIOLLMX 3HAYEHU B OTYETaX, T.K. OHU HE KOHTPONMPYITCS Npu BO3-
HUKHOBEHWN BblleyKa3aHHbIX HC.

OnuTtenbHOCTb paboThbl TENNOCUCTEMbI PUKCUPYETCS B apXMBE Kak
yyeTHoe Bpems Tyd, KOTOpoe onpefensieTca B COOTBETCTBUM C hop-
MYI1ON:

Tyy =THap + Tnp = THap + Tnut + ToT + THC + Tpex, (1)
roe: THap — Bpemsa padoTtbl TC B LUTATHOM PEXMME;
Tnp — obuwiee Bpems NpoOCTOS;
Tnut — Bpema npoctost TC n3-3a OTCYyTCTBUS NMUTaHWUS;

ToT — Bpema npoctos TC n3-3a 0TKa3oB annapaTtypbl TeNo-
cyeTyuKa;

THc — Bpems npoctoda TC n3-3a HewTaTHbIX CUTyauun;
Tpex — Bpems npoctos TC npu Bbixoae u3 pexmva PABOTA.

CYeTuMKkM BpEeMEHM HapalmBaloTCa B crieayloleln nocnenosa-
TENbHOCTY:

Tnnt — Tpex —» ToT — THC — THap. (2)

Onepauun BBOAa MNU MOAMMUKALMW HACTPOEYHbIX NapamMeTpoB, a
TaKkke U3MeHeHVe pexuma ynpasrieHus TB dukcupyloTca B XypHane
nonb3oBaTesnis U B XXypHane peXxumMoB COOTBETCTBEHHO, KOTOPble MOryT
cogepxatb Ao 1000 3anucen.

3anucu xxypHanoB Nonb3oBaTens U PeXMMOoB, Kak U 3Ha4YeHUs ap-
XMBMPYEMbIX NapaMeTpoB, XPaHSTCA B SHEProHe3aBMCHMMOMW NaMSATU U
COXPaHAITCS AaXe B Criydae OTKIHYEHUs 3reKTponuTaHms npubopa.

TennoBblMUCTIUTEND UMEET AN KaXAoW TennocucteMbl COOCTBEHHbIE
He3aBUCHMbIE LMKIMYECKMNE XKYPHanbl perncTpaunmn HewTaTHbIX CUTya-
unn 1 otkasos rnybuHon oo 500 3anucen kaxabii. B xxypHanax HC un
OTKa30B pPErMcTpupyoTCs:

- BpeM4d Havyana Bo3HMKHOBeHUs HC nnu oTkasa;

- BpeMsa okoH4yaHua HC;

- HoMep 1 Tun HC;

- TN OTKa3a.
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1.5.5. ®dukcauma HewTaTHbIX CUTyaLUN

1.5.5.1. lMNMop HewTaTHOM cUTyaumen (HewTaTHbIM PEXMMOM TENIOCUCTEMbI)
NMOHMMaeTCa CUTyauus, Npyu KOTOPOn OBHapyXnMBaeTCcs HECOOTBETCTBME
3Ha4YeHU namepsieMblX NapamMeTpoB HOPMaSibHOMY Pexumy yHKUMO-
HUPOBaHUSA TEMMNOCUCTEMBI.

1.5.5.2 TennoBblMUCNUTENDb NO3BOMIAET MO KaXXOOW TEennocucteme 3agasaTb OO0
24 BNOOB HewWTaTHbIX CUTyauuh C (PUKCUPOBAHHLIM KpuTepuem (8o 7
BnaoB ansa ucnonHeHns TCPB-024M+) n o 8 HC ¢ npMBA3KON K KOH-
KpeTHOWN cxeMe TennonoTpebnenus.

Bo3moxHble HC ¢ doMKCMpOBaHHBIM KpUTEPUEM N BapUaHTbl peak-
UMM Ha HUX NpuBedeHbl B npunoxeHun B yactn Il HacToswero P3. Pe-
rmcTpaumnsa kaxgon HC conpoBoxgaeTcss YyCTaHOBIIEHUEM COOTBETCT-
ByloLLEero dpniara B apxmeax n otobpaxkaetca Ha gucnnee B MeHo «AP-
XUBbI» B cneayowem sBmae:

(Homep HC) (31) (16)

(Homep HC) (15) (0)

BHUMAHMUE! B ncnonHeHun TCPB-024M+ oTtobpaxkeHne Ha auc-
nnee BpeMeH HapaboTkm THap v npoctoa Tnp Npou3BOAUTCS 3a UH-
TepBarn apxMBMpoBaHu4, a 3anncb B apX1Bbl — HAPaACTaOLLUM UTOrOM.

1.5.6. BHelwlHue cBA3U

1.5.6.1. NHTepdencol npnbopa

MocnepoBaTenbHble UHTepdenchl RS-232, RS-485 n uHTepdenc
Ethernet obecneunBaloT BO3MOXHOCTb [OCTyNa K W3MeEpUTENbHbIM,
pacyeTHbIM M YCTaHOBOYHbLIM MapamMeTpam, BkNoYaa apxuebl. [lpwn
3TOM BO3MOXHa MOAMMPMKaLMS YCTaHOBOYHbIX NapaMeTpoB, a Takke C
Luenblo MCMNoNb3oBaHWA B pacyeTax, BBOA MO nocriefoBaTesibHbIM UH-
Tepdencam Tekyllero 3Ha4yeHus TemnepaTypbl Ha UCTOYHWKE XOJloAd-
Hon BoAbl. MocnegoBaTeribHble MHTEPMENCHI NOLAAEPXKMBAIKOT pacLUn-
peHHbIn npoTokon ModBus, NpuHATLIM B Ka4yecTBe CTaHOapTHOro B
npubopax cupmbl «B3JTET».

MocnepoBaTenbHbln MHTEpdenc RS-232 MoXeT MCnonb30BaThCs
ans:

a) pacrnevaTkM apxmMBHbIX U TEKYLMX 3HAYEHUN U3MepseMblx napa-
MeTpoB Ha npuHTepe 4Yepes [NK vnun agantep npuHtepa «B3JNET
All»;

6) cuuTbIBaHMA apxvMBOB C MNOMOLLbIO APXMBHOIO CYMTbIBATENS
«B3JIET AC» ucnonHenus ACB-020;

B) HenocpencrteseHHon ceaau c MK:
- No Kabent Npu aAnvuHe NUHUKN cBs3n 4o 15m;

- No TenedOoHHON NNUHUM C NMOMOLLILIO MOAEMa UM pPaauonUHUKA C
MOMOLLIbIO paanoMoaemMa;
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- N0 nuHMKM undpoBon ceasm ctaHgapta GSM 900/1800 MIMy ¢ no-
MoLlbto agantepa cotoBon cBaA3um «B3JIET AC» wucnonHeHus
ACCB-030.

[anbHOCTb CBA3M Mo TenedOHHOW NUHUN, paguoKaHany n CoToBOM
CBA3WN onpegendeTca xapakrepuctukamu TtenedOHHOW NMHUK, paguo-
KaHana v kaHana coToBOW CBSI3U COOTBETCTBEHHO.

MocnepoBaTenbHbIN UHTEpPdEenc RS-485 obecneumBaeT cBsA3b MO
kabento B rpynne n3 255 aboOHEHTOB, O4HMM M3 KOTOPbIX MOXET ObITb
MK, npyn gnuHe nuHum ceasm go 1200 m. MNpu Hanmyum B rpynne npmnbo-
POB pasHbiX NPOM3BOAUTENEN AS1 B3aMMHOIO COrfliacoBaHMsa NpoTOKO-
noB obmeHa MOXEeT MCMNoNnb30oBaTbCA aganTtep CeTeBbiX MPOTOKOSOB
«B3JMET AC» ncnonHexnsa ACIB-010.

MogkntoveHne agantepa cotosoun cBsa3m ACCB-030 k nHtepdgency
RS-232 oguHo4yHoro TB gaeT BO3MOXHOCTb B pexume «on-line» nepe-
AaBaTb TeKyLlyo MHOpMaUUIo Mo KaHany COTOBOW CBSA3W, B TOM YuCrie
n B NHTepHerT. MogkntoyeHmne ACCB-030 k rpynne TB, cBs3aHHbIX B 1no-
KanbHylo ceTb No nHtepdency RS-485, obecneumBaeT nepenady aHa-
NOMMYHON MHOPMaLMK nooYepeaHo No kaxaomy npubopy. Kpome To-
ro, nNpuM BO3HWMKHOBEHUM Kakon-nnbo HC, apantep COTOBOM CBA3U
ACCB-030 npu cooTBeTCTBYHOLLEN HACTporKe nepegaeT MHopMauunio
o HC Ha lNK, B Buae SMS-coobLieHns nnm 3BOHKOM Ha COTOBLIN Terne-
doH onepartopa.

Mcnonb3ys kaHan COTOBOM CBSA3WM MOXHO Ha 6Gase nporpammMmHOro
komnnekca «B3JIET Cll» opraHu3oBbiBaTb OUCNETYEPCKYH CeTb AN
MHOMMX OOUHOYHBLIX W rPynn NpMOBOPOB KaK OAHOTUMHbLIX, TaK U pPa3HO-
TUMNHbIX MO HA3HAYEHWUIO.

CkopocTtb obmeHa no uHtepderncam RS-232 n RS-485 ot 2400 oo
19200 bopg yctaHaBnuBaeTca B npubope.

BHUMAHMWE! He donyckaemcsi oGHo8peMeHHOe rModKIIro4YeHue
u ucnosib3oeaHue uHmepgetcoe RS-232 u RS-485.

WHTepdenc Ethernet ncnonbsyetca ana obMeHa gaHHbIMU Yepes3
WHTepHeT mexay npubopamu nokanbHOM CeTu N yaaneHHbIM KOMIbio-
TepoMm (KomnbtoTepamn). OBMeEH oOcCyLlecTBnseTCa 4yepes L3 no-
KanbHOW ceTn, umetowmnn cobetTBeHHbin (rnobanbHbin) IP-agpec. Mpu
obMeHe [aHHble ynakoBbIBaKOTCS B CTek npoTokonos Ethernet / IP /
UDP / TFTP / Modbus. MNMogaepxusaetcs takke npotokon ARP (Ether-
net / ARP), kotopbin ncnonssyetca ansa onpegenedmsa MAC-agpeca
y3na no IP-agpecy 3anpoca. NogkntoyeHne k cetn Ethernet npusegeHo
Ha puc.A.3 npunoxeHuna A vactu Il HacToswero pykosoacTea. [ns no-
nydyeHus IP-agpeca v OpyrMx AaHHbIX MPU UCNOSb30BaHUM MOAYNSA
Ethernet Heobxoanmo ob6paTUTbLCA K CUCTEMHOMY agMUHUCTPATOPY Y3-
na y4yeTa, Ha KOTOPOM YCTaHaBnMBaeTCs TENOBbIMUCUTENb.

1.5.6.2. YHMBepcarnbHble BbIXObl.

B TennoBbumMcnnTENb MO 3aKka3y MOXET OblTb YCTAaHOBIIEH CEpPBUC-
HbI MOAYMNb YHUBEpCarbHbIX BbIXOA0B, UMeKLWNn 00 4-X ranbBaHuye-
CKM pa3BsA3aHHbIX YHMBEpPCalbHbIX BbIXOA0B, paboTatolwmx B HaCTOTHOM
UAN NIOTMYECKOM peXunmax.
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HasHauyeHnsa yHuBepcanbHbIX BbIXOOO0B, pexuMbl paboTbl, napa-
METPbl BbIXOAHbIX CUTHANOB, a Takke OTKIMIYEeHUe BbIXOAOB 3a4atTCcs
NporpaMMHbIMK yCTaHOBKamMn. BO3MOXHble 3Ha4YeHWs yCTaHOBOK Ans
4YaCTOTHOIO pexnma nNpuBeaeHsbl B Tabn. 7, Ansa NOrmM4yeckoro pexmma —
B Tabn. 8.

Cxema OKOHEYHOro Kackaga BbIXOAOB M onucaHue ero paboTbl
npusegeHbl Ha puc.b.6 npunoxenna b yactn Il HacTodALWero pykoBo-
AcTsa.

B yacTtoTHOM pexume paboTbl HA OTKPbITLIN BbIXOA BblOAETCHA UM-
nynbCHas MocnegoBaTeNnbHOCTb TUNA «MeaHOp» CO CKBaXHOCTbI 2,
YyacToTa crnefoBaHUA KOTOPOW MPONopLMOHarnbHa TEKyLEeMy 3Ha4YEeHUIO
mMaccoBoro pacxoga G (t/4), temnepatypbl t (°C) wunu gasneHuio P
(MIMa). Bo3amoxHO mMacwtabupoBaHue paboTbl HaCTOTHOrO BbIXoAa ny-
TEM NPOrpamMmMHON YCTAaHOBKN 3HAYEHUSI MaKCMMarnbHOW YacToTbl pabo-
Tbl BbIXoAa Fuake, KO3PUUMeHTa npeobpasoBaHusa pacxoga KP, a
TaKKe HWKHEro M BEPXHEro NMOpPOroBblX 3HAYEHU MacCoBOro pacxoaa,
Temnepartypbl Unu gaBneHusi, cootTBeTcTByOWNX Yactote 0 My n Fyake

Ha Bbixoge. MakcumanbHO BO3MOXHOE 3Ha4YeHne Fyaxe = 3000 Iy,

[na npaBunbHON paboTbl yHMBEpPCarnbHbIX BbIXOAOB B TEMMOBbI-
yucnuTene npeaycMoTpeHa npoueaypa aBTOMaTUYeCKOro pacyeTta Ko-

adhdpuumneHTa KP B 4acTOTHOM pexume.

Pacuet KP nponssoauTtcs no 3agaHHbIM Nonb30oBaTeNeM 3HauyeHu-
SIM BEPXHEr0 N HMKHEro MoporoB U3MepsieMoro napameTpa U Makcu-

ManbHOMY 3HAYEHUIO BbIXOAHOM YacTOTbl Fyakc.

Tabnuua 7

HanmeHoBaHue napameTpa

O0o3HaueHune B
ctpoke NMAPAM.

Bbixof 3aKkpbIT Het
MaccoBbin pacxog B 1-m Tpyb6onpoBoge 1-i TennocmuctTeMsl 1G1
MaccoBbinn pacxog Bo 2-m TpybonpoBoge 1-11 Tennocuctemsl 1G2
MaccoBbinn pacxog B 3-m TpybonpoBoge 1-i TennocmcTeMsl 1G3
MaccoBbin pacxog B 4-m TpybonpoBoge 1-i TennocucTeMsl 1G4
Pa3HoCTb MaccoBbIx pacxofos B 1-m 1 2-m TpybonpoBogax 1- TennocmMcTeMbl 1G1-1G2
Pa3HOCTb MaccoBbIX pacxofos B 3-M 1 4-m TpybonpoBogax 1- TennocmMcTeMbl 1G3-1G4
Temnepatypa B 1-m Tpy6onposoge 1-1 Tennocuctemsl 1t1
Temnepatypa Bo 2-m Tpybonposoae 1-11 Tennocuctemsl 1t2
Temnepatypa B 3-m TpybonpoBoge 1-1 Tennocuctemsl 1t3
Temnepatypa B 4-m TpybonpoBoge 1-1 Tennocuctemol 1t4
PasHocTb Temnepatyp B 1-M 1 2-m TpybonpoBogax 1-i Tennocucrembl 1t1-1t2
PasHocTb Temnepatyp B 3-M 1 4-m TpybonpoBogax 1-in Tennocucrembl 1t3-1t4
HaeneHuve B 1-m TpybonpoBoae 1-i TennocncTembl 1P1
[asneHune BoO 2-M TpybonpoBoae 1-i TennocucTembl 1P2
HaeneHuve B 3-M TpybonpoBoae 1-i TennocncTembl 1P3
[aeneHune B 4-m TpybonpoBoae 1-i TennocncTembl 1P4
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MpoponxeHune Tabn. 7

HanmeHoBaHue napameTpa

O0o3HayeHune B
ctpoke NMAPAM.

MaccoBbinn pacxog B 1-m TpybonpoBoge 2-/ TennocucTeMbI 2G1
MaccoBbin pacxof Bo 2-Mm TpybonpoBoge 2-11 TeNNoCUCTEMbI 2G2
MaccoBbinn pacxog B 3-m TpybonpoBoge 2-i TennocucTeMbI 2G3
MaccoBbin pacxog B 4-m Tpyb6onpoBoge 2-i TennocucTeMbI 2G4
Pa3HOCTb MaccoBbIX pacxofos B 1-m 1 2-m Tpyb6onpoBogax 2- TENSIOCUCTEMBI 2G1-2G2
Pa3HOCTb MaccoBbIX pacxofos B 3-M 1 4-m TpybonpoBogax 2-i TeNSIOCUCTEMBI 2G3-2G4
Temnepatypa B 1-m Tpy6onpoBoae 2-1 TeNI0CUCTEMbI 2tl
Temnepatypa Bo 2-m TpybonpoBoae 2-11 TeNI0CUCTEMbI 2t2
Temnepatypa B 3-m TpybonpoBoae 2-1 TeNI0CUCTEMBI 2t3
Temnepatypa B 4-m TpybonpoBoae 2-1 TeNI0OCUCTEMBI 2t4
PasHocTb Temnepatyp B 1-M 1 2-m TpybonpoBogax 2-i TennoCucTembl 2t1-2t2
PasHocTb Temnepatyp B 3-M 1 4-m TpybonpoBogax 2-i TennoCUCcTeMbI 2t3-2t4
HaeneHuve B 1-m TpybonpoBoae 2-i TeNNOCUCTEMBI 2P1
[aBneHune BoO 2-M TpybGonpoBoAe 2-i TENNOCUCTEMbI 2P2
[aeneHuve B 3-M TpybonpoBoae 2-i TennoCUCcTeMbl 2P3
[aeneHune B 4-m TpybonpoBoae 2-i TENNOCUCTEMBI 2P4
MaccoBkin pacxog B 1-m Tpy6onpoBoae 3-1 TeNNoCUCTEMbI 3G1
MaccoBbinn pacxog Bo 2-m TpybonpoBoge 3-11 TeNNoCUCTEMbI 3G2
MaccoBkin pacxog B 3-m TpybonpoBoae 3-1 TENNOCUCTEMbI 3G3
MaccoBbinn pacxog B 4-m Tpybonposoge 3- TennocMcTeMb! 3G4
PasHocTb MaccoBbIx pacxodoB B 1-m n 2-m TpybonpoBogax 3-i TenocucTeMb! 3G1-3G2
Pa3HocTb MaccoBbIx pacxofos B 3-M 1 4-m TpybonpoBogax 3-1 TENSIOCUCTEMBI 3G3-3G4
Temnepatypa B 1-m TpybonpoBoge 3-i TensiocncTemsl 3tl
Temnepatypa Bo 2-m TpybonpoBoae 3-11 TeNI0CUCTEMbI 3t2
Temnepatypa B 3-M Tpybonposoge 3-i TensiocncTembl 3t3
Temnepatypa B 4-m TpybonpoBoae 3-1 TeNIOCUCTEMBI 3t4
PasHocTb TemnepaTtyp B 1-M 1 2-M TpybonpoBogax 3-1 TensiocncTemsl 3t1-3t2
PasHocTb Temnepatyp B 3-M 1 4-m TpybonpoBogax 3-i TennocucTembl 3t3-3t4
[aeneHuve B 1-m TpybonpoBoae 3-i TennocncTembl 3P1
[aeneHune Bo 2-M TpybonpoBoae 3-i TennOCUCTEMbI 3P2
[aeneHve B 3-M TpybonpoBoae 3-i TennocucTeMbl 3P3
[aeneHuve B 4-m TpybonpoBoae 3-i TeNNOCUCTEMBI 3P4

B noruyeckom pexunme Ha BbIXxOAe Hanmyuio cobbiTust (unu ero on-
pefeneHHoMy COCTOSIHMIO) COOTBETCTBYET OAMH YPOBEHb 3feKTpuye-
CKOro curHana, a OTCyTCTBUIO COObITMS (UNIM MHOMY €ro COCTOSHUID) —

APYron ypoBeHb curHana.

[MporpamMMHO AN NOrMYECKOro pexunma 3agaeTcsi aKTUBHBIN ypo-
BeHb (AKTUB. yp.), T.€. ypoBeHb curHana (Bbicokun nnn Huskum), co-
OTBETCTBYIOLLUMA HANMUMI0 COBObITUS, @ TakkKe 3HAYEHUSI KOHCTaHT Mo

MaccoBOMY pacxofy, TEMNepaType 1 AaBreHuIo.
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Tabnuua 8

HanmeHoBaHmne cobbiTus

O0o3HaveHune B
ctpoke NMAPAM.

Bbixoq 3akpbIT Het
1-a Tennocucrema

MaccoBbinn pacxog B 1-m Tpyb6onpoBoge 60rnbLue MaccoBOro pacxoga Bo 2-M Tpy-

1G1>1G2
bonpoBoae
MaccoBbinn pacxog B 1-m TpybonpoBoge MeHbLLe MacCOBOro pacxofa Bo 2-M Tpy-

1G1<1G2
bonpoBoae
MaccoBbinn pacxog B 3-m TpybonpoBoge 6ornbLue MaccoBOro pacxoga B 4-m Tpy-

1G3>1G4
bonpoBoge
MaccoBbinn pacxog B 3-m TpybonpoBoae MeHbLLe MacCoBOro pacxoga B 4-m Tpy-

1G3<1G4
bonpoBoae
MaccoBbinn pacxog B 1-m TpybonpoBoge 60onbLue KOHCTaHTbI 1 1G1>KoHcT1
MaccoBbin pacxog B 1-m TpybonpoBoge MeHbLUe KOHCTaHTbI 1 1G1<KoHcT1
MaccoBbinn pacxog Bo 2-Mm TpybonpoBoge 60onbLue KOHCTaHTbI 1 1G2>KoHcT1
MaccoBbinn pacxof Bo 2-M Tpy6onpoBoae MeHbLIEe KOHCTaHThI 1 1G2<KoHcT1
MaccoBbinn pacxog B 1-m TpybonpoBoge 60nbLue KOHCTaHTbI 1 1G3>KoHcT1
MaccoBbin pacxog B 1-m TpybonpoBoge MeHbLUE KOHCTaHTbI 1 1G3<KoHcT1
MaccoBbinn pacxog B 1-m TpybonpoBoge 60nbLue KOHCTaHTbI 1 1G4>KoHcTt1
MaccoBbin pacxog B 1-m TpybonpoBoge MeHbLUe KOHCTaHTbI 1 1G4<KoHcT1

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

1G1-1G2>KoHcT1

PasHOCTb MaccoBbIX pacxogos B 1-M un 2-m pr6OI'IpOBO,EI,aX MEHbLLUE KOHCTaHThbI 1

1G1-1G2<KoHcT1

Pa3HOCTb MaccoBbIX pacxofoB B 3-M 1 4-m TpybonpoBogax 60nblue KOHCTaHTbI 1

1G3-1G4>KoHcT1

PasHOCTb MaccoBbIX pacxogosB B 3-M 1 4-m pr6OI'IpOBO,D,aX MEHbLLE KOHCTaHThbI 1

1G3-1G4<KoHcT1

Temnepatypa B 1-m TpybonpoBoae 6onbLie Temnepatypbl BO 2-M Tpybonposoe 1t1>1t2
Temnepatypa B 1-m TpybonpoBoae MeHbLle TeMnepaTypbl BO 2-M Tpybonposoge 1t1<1t2
Temnepatypa B 3-m Tpy6onpoBoae 6onbLue Temnepatypbl B 4-M TpybonpoBoae 1t3>1t4
Temnepatypa B 3-M TpybonpoBoae MeHbLle TeMnepaTypbl B 4-m Tpybonposoae 1t3<1t4
Temnepatypa B 1-m Tpy6onpoBoge 60nbLue KOHCTaHTbI 1 1t1>KoHcTt1
Temnepatypa B 1-m Tpy6onpoBoae MeHbLUE KOHCTaHThI 1 1t1<KoHcT1
Temnepatypa Bo 2-m TpybonpoBoae 60nbLue KOHCTaHTbI 1 1t2>KoHcT1
Temnepatypa Bo 2-M Tpy6onpoBoae MeHbLIE KOHCTaHThI 1 1t2<KoHcT1
Temnepatypa B 3-m Tpy6onpoBoge 60nbLue KOHCTaHTbI 1 1t3>KoHcTt1
Temnepatypa B 3-M Tpy6onpoBoae MeHbLUE KOHCTaHThI 1 1t3<KoHcT1
Temnepatypa B 4-m Tpy6onpoBoge 60nbLue KOHCTaHTbI 1 1t4>KoHcTt1
Temnepatypa B 4-m Tpy6onpoBoae 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 TpyGONpoBOAax MeHbLUE KOHCTaHTbI 1

1t1-1t2<KoHcT1

PasHocTb Temnepatyp B 3-M 1 4-m TpybonpoBogax 6orblue KOHCTaHThI 1

1t3-1t4>KoHcT1

PasHocTb Temnepatyp B 3-M 1 4-M TpyOONPOBOAaX MEHbLLE KOHCTaHTbI 1

1t3-1t4<KoHcT1

HasneHuve B 1-m TpybonpoBoae 6onblie aaBneHus Bo 2-M Tpybonposoae 1P1>1P2
HaeneHuve B 1-M TpybonpoBoae MeHbLUE AaBneHns BO 2-M Tpybonposoae 1P1<1P2
HaeneHuve B 3-m Tpybonposoae 6onblie aaBneHus B 4-m TpybonpoBoae 1P3>1P4
HasneHuve B 3-m TpybonpoBoae MeHbLUE AaBneHus B 4-m TpybonpoBoae 1P3<1P4
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MpoponxeHune Tabn. 8

HanmeHoBaHmne cobbiTus

O06o3HayeHue B
ctpoke NMAPAM.

2-91 Tennocucrema

MaccoBblii pacxod B 1-m TpyGonpoBoae Gorblie MaccoBOro pacxoga Bo 2-M Tpy-

2G1>2G2
bonpoBoae
MaccoBbinn pacxog B 1-m TpybonpoBoge MeHbLLe MacCOBOro pacxofa Bo 2-M Tpy-

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

2G3>2G4
bonpoBoae
MaccoBbinn pacxog B 3-m TpybonpoBoge MeHbLLe MacCOBOro pacxoga B 4-m Tpy-

2G3<2G4
bonpoBoae
MaccoBbinn pacxog B 1-m Tpyb6onpoBoge 60nbLue KOHCTaHTbI 2 2G1>KoHcT2
MaccoBbin pacxog B 1-m TpybonpoBoge MeHbLUE KOHCTaHTbI 2 2G1<KoHcT2
MaccoBbinn pacxog Bo 2-m TpybonpoBoge 60nbLue KOHCTaHTbI 2 2G2>KoHcT2
MaccoBbin pacxof Bo 2-M Tpy6onpoBoae MeHbLUE KOHCTaHTbI 2 2G2<KoHcT2
MaccoBbinn pacxog B 3-m Tpyb6onpoBoge 60nbLue KOHCTaHTbI 2 2G3>KoHcT2
MaccoBbinn pacxog B 3-m TpybonpoBoae MeHbLUE KOHCTaHTbI 2 2G3<KoHcT2
MaccoBbin pacxog B 4-m Tpyb6onpoBoge 60sbLue KOHCTaHTbI 2 2G4>KoHcT2
MaccoBbin pacxog B 4-m Tpyb6onpoBoae MeHbLUE KOHCTaHTbI 2 2G4<KoHcT2

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

2G1-2G2>KoHcT2

PasHOCTb MaccoBbIX pacxogos B 1-M 1 2-m pr6OI'IpOBO,EI,aX MEHbLLE KOHCTaHTbl 2

2G1-2G2<KoHcT2

Pa3HOCTb MaccoBbIX pacxofoB B 3-M 1 4-m TpybonpoBogax 60mblue KOHCTaHTbI 2

2G3-2G4>KoHcT2

PasHOCTb MaccoBbIX pacxogosB B 3-M 1 4-m pr6OI'IpOBO,D,aX MEHbLLE KOHCTaHTbl 2

2G3-2G4<KoHcT2

Temnepatypa B 1-m Tpy6onpoBoae 6onbLie TemnepaTtypbl BO 2-M Tpybonposoe 2t1>2t2
Temnepatypa B 1-m Tpy6onpoBoae MeHbLle TeMnepaTypbl BO 2-M Tpybonposoge 2t1<2t2
Temnepatypa B 3-m Tpy6onpoBoge 6onbLue Temnepatypbl B 4-M TpybonpoBoae 2t3>2t4
Temnepatypa B 3-m TpybonpoBoae MeHbLle TeMnepaTypbl B 4-M Tpybonposoae 2t3<2t4
Temnepatypa B 1-m Tpy6onpoBoge 60nbLue KOHCTaHTbI 2 2t1>KoHcT2
Temnepatypa B 1-m TpybonpoBoae MeHbLUE KOHCTaHTbI 2 2t1<KoHcT2
Temnepatypa Bo 2-m TpybonpoBoae 60nbLue KOHCTaHTbI 2 2t2>KoHcT2
Temnepatypa Bo 2-M Tpy6onpoBoae MeHbLUE KOHCTaHTbI 2 2t2<KoHcT2
Temnepatypa B 3-m Tpy6onpoBoge 60nbLue KOHCTaHTbI 2 2t3>KoHcT2
Temnepatypa B 3-M TpybonpoBoae MeHbLUE KOHCTaHTbI 2 2t3<KoHcT2
Temnepatypa B 4-m Tpy6onpoBoge 60nbLue KOHCTaHTbI 2 2t4>KoHcT2
Temnepatypa B 4-m TpybonpoBoae MeHbLUE KOHCTaHTbI 2 2t4<KoHcT2

PasHocTb Temnepatyp B 1-M 1 2-m TpybonpoBogax 60omblue KOHCTaHTbI 2

2t1-2t2>KoHcT2

PasHocTb Temnepatyp B 1-M 1 2-M TpyGONpoBOAax MEHbLLE KOHCTaHTbI 2

2t1-2t2<KoHcT?2

PasHocTb Temnepatyp B 3-M 1 4-m TpybonpoBogax 60o5blue KOHCTaHTbI 2

2t3-2t4>KoHcT2

PasHocTb Temnepatyp B 3-M 1 4-M TpyOONPOBOAaX MEHbLUE KOHCTaHTbI 2

2t3-2t4<KoHcT2

HasneHuve B 1-m TpybonpoBoae 6onblie aaBneHus Bo 2-M TpybonpoBoae 2P1>2P2
HaeneHuve B 1-m TpybonpoBoae MeHbLUE AaBneHns BO 2-M Tpybonposoae 2P1<2P2
HaeneHune B 3-m Tpybonposoae 6onblie aaBneHus B 4-m TpybonpoBoae 2P3>2P4
HasneHve B 3-M TpybonpoBoae MeHbLUE AaBneHus B 4-m TpybonpoBoae 2P3<2P4
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MpoponxeHune Tabn. 8

O0bo3HayeHue B

HanmeHoBaHmne cobbiTus
ctpoke NMAPAM.

3-51 Tennocuctema

MaccoBebiii pacxog B 1-mM TpyGonpoBoae Gonblue MaccoBOro pacxofa Bo 2-M Tpy-

3G1>3G2
bonpoBoae
MaccoBbin pacxog B 1-m TpybonpoBoae MeHbLLe MacCOBOro pacxofa Bo 2-M Tpy-

3G1<3G2
bonpoBoge
MaccoBbinn pacxog B 3-m TpybonpoBoge 6ornbLue MaccoBOro pacxoga B 4-m Tpy-

3G3>3G4
bonpoBoge
MaccoBbinn pacxog B 3-m TpybonpoBoae MeHbLLe MacCOBOro pacxoga B 4-Mm Tpy- 3G3<3G4
bonpoBoae
MaccoBbinn pacxog B 1-m Tpyb6onpoBoge 60sbLue KOHCTaHTbI 3 3G1>KoHcT3
MaccoBbin pacxog B 1-m Tpyb6onpoBoae MeHbLUE KOHCTaHTbl 3 3G1<KoHcT3
MaccoBbinn pacxog Bo 2-m TpybonpoBoge 60nbLue KOHCTaHTbl 3 3G2>KoHcT3
MaccoBbi pacxof Bo 2-M TpybonpoBoae MeHbLUEe KOHCTaHTbl 3 3G2<KoHcT3
MaccoBbinn pacxog B 3-m TpybonpoBoge 60sbLue KOHCTaHTbI 3 3G3>KoHcT3
MaccoBbinn pacxog B 3-m TpybonpoBoae MeHbLUE KOHCTaHTbl 3 3G3<KoHcT3
MaccoBbin pacxog B 4-m TpybonpoBoge 60sbLue KOHCTaHTbI 3 3G4>KoHcT3
MaccoBbin pacxog B 4-m Tpyb6onpoBoae MeHbLUE KOHCTaHTbl 3 3G4<KoHcT3

Pa3HocTb MaccoBbIx pacxofoB B 1-m 1 2-m Tpyb6onpoBogax 6onblue kKoHCTaHThl 2 | 3G1-3G2>KoHcT3

Pa3HoCTb MaccoBbIX pacxofoB B 1-M 1 2-m Tpyb6onpoBogax MeHbLue KOHCTaHTbl 2 | 3G1-3G2<KoHcT3

Pa3HoCTb MaccoBbIx pacxofoB B 3-M 1 4-m Tpyb6onpoBogax 6onblie koHCTaHThl 2 | 3G3-3G4>KoHcT3

Pa3HOoCTb MaccoBbIX pacxofoB B 3-M 1 4-m Tpyb6onpoBogax MeHbLue KOHCTaHTbl 2 | 3G3-3G4<KoHcT3

Temnepatypa B 1-m Tpy6onpoBoae 6onbLie TemnepaTtypbl BO 2-M Tpybonposoe 3t1>3t2
Temnepatypa B 1-m TpybonpoBoae MeHbLle TeMnepaTypbl BO 2-M Tpybonposoe 3t1<3t2
Temnepatypa B 3-m Tpy6onpoBoge 6onbLue Temnepatypbl B 4-M TpybonpoBoae 3t3>3t4
Temnepatypa B 3-m TpybonpoBoae MeHbLle TeMnepaTypbl B 4-M Tpybonposoae 3t3<3t4
Temnepatypa B 1-m Tpy6onpoBoae 6onbLie KOHCTaHTbl 3 3t1>KoHcT3
Temnepatypa B 1-m TpybonpoBoae MeHbLUE KOHCTaHTbI 3 3t1<KoHcT3
Temnepatypa Bo 2-Mm TpybonpoBoae 60nbLue KOHCTaHTbl 3 3t2>KoHcT3
Temnepatypa Bo 2-M TpybonpoBoae MeEHbLLE KOHCTaHTbI 3 3t2<KoHcT3
Temnepatypa B 3-m TpybonpoBoae 6onbLie KOHCTaHTbl 3 3t3>KoHcT3
Temnepatypa B 3-m Tpy6onpoBoae MeHbLUE KOHCTaHTbI 3 3t3<KoHcT3
Temnepatypa B 4-m Tpy6onpoBoae 6onbLie KOHCTaHTbl 3 3t4>KoHcT3
Temnepatypa B 4-m TpybonpoBoae MeHbLUE KOHCTaHTbI 3 3td<KoHcT3

PasHocTb Temnepatyp B 1-M 1 2-m TpybonpoBogax 6onblie KOHCTaHTbl 3 3t1-3t2>KoHcT3

PasHocTb Temnepatyp B 1-M 1 2-M TpyGONpoBOAax MEHbLLIE KOHCTaHTbI 3 3t1-3t2<KoHcT3

PasHocTb Temnepatyp B 3-M 1 4-m TpybonpoBogax 6omblue KOHCTaHTbl 3 3t3-3t4>KoHcT3

PasHocTb Temnepatyp B 3-M 1 4-M TpyOONpOBOAaX MEHbLLE KOHCTaHTbI 3 3t3-3t4<KoHcT3

HasneHuve B 1-m TpybonpoBoae 6onblie aaBneHus Bo 2-M Tpybonposoae 3P1>3P2
HaeneHuve B 1-m TpybonpoBoae MeHbLUE AaBneHns BO 2-M Tpybonposoae 3P1<3P2
HaeneHuve B 3-M Tpybonposoae 6onblie aaBneHus B 4-m TpybonpoBoae 3P3>3P4
HaeneHuve B 3-M TpybonpoBoae MeHbLUE AaBneHus B 4-m TpybonpoBoae 3P3<3P4
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1.5.6.3.

1.5.6.4.

HacToTHO-UMNyNbCHbIE BXOAbI NpefHasHadeHbl Ana nogknoveHus MNP
pasfnyHbIX TUMOB C YaCTOTHO-UMMYJIIbCHbIM BbIXO4OM. KOHCTaHTbI npe-
obpasoBaHuns 4YacToTHO-uMnNynbCcHbIX BXxodoB (KP u Kl) cooTBeTcTBEH-
HO, MOryT ycTaHaBnueaTbcs B npegenax 0,001...10000 nmn/n ¢ warom
0,001umn/n gnsa 4acToTHOro pexuma paboTbl BXOAOB, M B npegenax
9999,999...0,00001 n/umn ¢ warom 0,00001 n/mmn oA MMNYAbCHOMO
pexuma paboThbl.

BxogHon kackag (cm. puc.b.7 npunoxenna b yactu Il HacTosLwero
P3) moxeT paboTaTb B ABYX pexumax, 3agaBaembiX C MOMOLLbH KOH-
TakTHbIX Nap J1-J12 Ha nnate kommyTaumm (cMm. puc.A.4 npunoxeHnsa A
yacTu Il HacTosiwero PJ):

B aKTUBHOM pPEXMME YACTOTHO-UMMNYSbCHbIE BXOAbl MUTAKOTCA OT BHYT-
PEHHEro ranbBaHN4YEeCKN pPa3Bsi3aHHOrO WUCTOYHMKA HanpshkeHust +5 B
(KOHTaKTHbIE Napbl 3aMKHYTblI NepeMblvykamn). B aTom pexunme Ha BXoA
AOIMKHbI NoAaBaTbCA MO0 UMMYMbChbl HANPSXKEHWS C napaMmeTpamu:
nornyeckmn Honb — 0...1,0 B, nornyeckasa eguHnua — 2,0...5,0 B, nndo
3aMblKaHNe/paspbiB MEXAHNYECKNUX KOHTAKTOB, NPUYEM COMPOTUBNEHNE
BHELLHEN Lenu npy 3aMKHYTOM COCTOSIHAM MEXaHUYECKUX KOHTAKTOB He
AormkHo npesbiwaTb 100 Owm;

B MACCUBHOM pexmnme (KOHTaKTHble napbl Pa3OMKHYTbI) Ha BXO4, LOSK-
Hbl NoJaBaTbCA UMMYMbCbl TOKA C napameTpamu: JIOrMYeCcKNUin HOMb —
0...0,2 mMA, nornyeckasa eguduya — 0,5...20 MA.

Mpy NOAKMOYEHUN K YaCTOTHO-MMMYNbCHBIM BXO4aM AOJSBDKHA CO-
OnoaaTbCs NONAPHOCTb B COOTBETCTBMM C MAPKMPOBKOW Ha nevaTHom
nnaTe, a YyactoTa crnegoBaHWUs UMMYMbCOB Ha BXoAe AOSMKHA ObiTb He
meHee 0,005 Ny n He 6onee 2000 Iu.

BHUMAHMWE! HanpsixeHue Ha 4acmoOmMHO-UMIYJIbCHbIX 8XO-
dax He GOJ/IKHO npesebiwamb 5,5 B!

Mpwu BbINyCcKe N3 nNpomnsBoAcTBa ANA MMNYNbCHbIX BXxogoB TB ycTa-
HaBNMBaETCH NACCUBHBLIN PEXUM NUTAHUS U 3HAYEHUE KOHCTaHTbI npe-
obpasoBaHug, cooTtBeTcTBylowen DN32 gns pacxogomepoB hupmbl
«B3JIET».

Jlornyeckmne Bxoabl DIR1-DIR3 npegHasHadeHbl Ans npuema curHana
HanpaBfeHusi NOTOKa OT npeobpasoBaTenen pacxoga. Npu yctaHoBke
BxoaoB DIR1-DIR3 B akTMBHbIN peXuUM BO3MOXHa opraHmsauusi ¢ ux
nomowublo yHKumMn «OxpaHa», «[loxapHaa curHanmsaumnsa», «KoH-
Tponb nutaHna MNMP».

lMporpaMmHO noruyeckme BxoAbl MOryT ObiTb NMOO OTKMHOYEHBDI,
B0 BKMHOYEHBI U HACTPOEHbI HA NMPUEM CUrHana, MMeHLWEro BbICOKUN
UM HU3KUIA aKTMBHLIN YPOBEHb. BKkroveHne normyeckmnx BXxogoB Heob-
XO0OUMO ONdA opraHu3aumm Tensioyvyeta ¢ aBToMaTU4YeckorM CMeHoW ar-
ropMtmMa pacuyeTta npu nepexone u3 oTonNUTeNbHOro ce3oHa B MEXO0TOo-
nuTenbHbIN 1 obpaTHO. MNpu yctaHosBke MNP npoTuB NOTOKa B OCHOBHOM
HanpaBneHun Ons KOPPEeKTHoM paboTbl HEO6XOAUMO BKITHOUUTL UHBEP-
CUIO BbIXOOQHOMO curHana.
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1.5.7. KOHCTpyKUMA

Tennosbluncnvtens TCPB-024 Bcex ucnonHeHun BbinyckaeTcs B
Kopnyce 13 meTanna unm n3 nriactMaccsl.

BrHewHun Bng TB B Kopnyce u3 meTtanna npuseneH Ha puc.A.1.1
npunoxenuna A vactu Il HacTosiwero P3. Kopnyc TB coctouT mns tpex
yacTen: OCHOBaHUSA — MOAyNs KOMMyTauuwu, cpedHen Yactu — moayns
N3MepuUTEns 1 NMUEBON YacTu — MOAYIS BbIYUCIIUTENS.

BHyTpn mogynsa KoMmyTaumm ycTaHOBIieHa KOMMYTaUMOHHAA nna-
Ta (puc.A.4 npunoxeHua A 4actu Il), ¢ NTOMOLLbIO KOTOPOW OCYLLECTB-
NAeTCcs MOAKITYEeHNe BHELWHUX YCTpoUCTB K TB. Ha HwxHen naHenwu
MOAYNs KOMMYTaLUMKN pacrnosoXeHbl: pasbeM nHtepdenca RS-232, ot-
BEPCTUA C MeMOpaHHbIMK 3arnywkamn ana BeBoda kabens nutaHus,
curHanbHblx kabenen MNP, MT v N[, a Takke BHELWHWUX YCTPOUCTB, NO4-
knioyaemblx K TB. Ha 3agHen cTeHke Kopnyca HaxoAdATCs OTBEpCTUS
ANs1 YCTaHOBKWM KPOHLUTENHOB, obecneudmBatowmnx kpenneHne TB Ha
DIN-peuky (cm. puc.A.5 npunoxexus A vactu Il).

BHewHnn Bug TB B Kopnyce u3 nnactMaccbl MNpuBeOEH Ha
puc.A.1.2 npunoxeHna A vactu Il. Kopnyc TB coctouT 13 gByx 4acrteu:
B O4HOW — MOAYSb KOMMYTaUuK, B pYron — Moaysib U3MepuTtensa n mMo-
Aynb BbIYUCIIUTENS.

TB B nnactMaccoBoM Kopnyce Takke ycTtaHaBnueaetcs Ha DIN-
peunky (cm. puc.A.5 npunoxeHna A yactu Il). B komnnekT noctasku Te-
NIOBbIYUCIINTENS BXOOAT KPOHWTENHbl ans yctaHoBkn TB Ha DIN-
PEenKy.

Mogaynb namepuTtens CoaepXuT nnaty U3Meputens U BTOPUYHBIN
WUCTOYHMK NUTaHWs. Ha HWKHen naHenu kopnyca MOAynsa uameputens
pacnonoxeHa Knemma 3almTHOro 3a3eMreHns (3aHyneHms).

Moaynb BblUMCIIMTENA COOEPXUT NnaTty BbluUcnUTens. Ha nuue-
BOW naHenu moaynsa Bblumcnntens Haxopatcsa XKW u knaesuaTtypa.
KK obecneunBaeT BbIBOA YeThIpeEX CTPOK andaBUTHO-LMGPOBON UH-
dopmauum npu 20 cumBonax B cTpoke. [lepnog oGHOBNEHNS TEKyLLEN
nHdopmauum Ha XKW coctasnseT 2 cek.

Moaynb n3meputens COBMECTHO C MOAYMEeM BblMMCAUTENS, CO-
eMHAeMble ANEKTPUYECKN MHOTOXUIbHBIM LLUAEN(OM N KOHCTPYKTUBHO
BUHTaAMM CO CTOPOHbI MOAYNS U3MepuUTensi, CoCTaBnsaT cybbnok ob-
paboTkn gaHHbIX. B cBOKO o4epeab cy66nok obpaboTkm gaHHbIX coean-
HAeTcsa wnendamm co CTOPOHbI 3a4HEN CTEHKN U BUHTAMU CO CTOPOHbI
NMLEBON NaHenu ¢ moaynem KommyTtauun, obpasysa TB.

Bug wnctodHuka BTOpuyHOro nutanHus AND-3024 npuBegeH Ha
puc.A.7 npunoxeHusa A yactu Il HacTodwero P3.
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1.6. MapkunpoBka n nsiombmnpoBaHue

1.6.1.

1.6.2.
1.6.3.

1.6.4.

MapkmpoBka Ha nuueBon naHenu TB copepxuT ero ob6o3HavyeHue u
HanmMeHoBaHWe, (MUPMEHHLIN 3HaK NPeanpUATUA-U3roTOBUTENS, 3HaK
yTBEpPXAEHUS TUNa cpencTea usMepeHus. 3aBoLCKOW HOMepP yKasaH Ha
Wnnbanke, 3akpensieHHoM Ha kopnyce TB.

B koHCTpykumn TB npeaycMoTpeHbl YeTbipe 3auTHbIE MOMObI.

[Mocne noBepku rocnoBepuTenb NAOMOMpyeT OAMH U3 BUHTOB, CKpen-
naowmn cybbnok obpaboTkn AaHHbIX, @ Takke KOMNMNa4yok, 3akpblBaro-
LM KOHTaKTHYH napy J3 paspelleHns moandukaumm kanmbpoBoYHbIX
napameTpoB TB. HapyweHue paHHbix nnom6 TpebyeT npoBeaeHus
BHeo4depegHon nosepkn TB. [Ons 3awmTbl OT HECAHKLMOHMPOBAHHOIO
AOCTyna nNpu TPaHCNOPTUPOBKE N XpaHEHUN OOMKHbI NIoMbupoBaThCs
ABa COeaVHUTENbHbIX BUHTA CO CTOPOHbI NMueBon naHenu TB (B kop-
nyce n3 metanna) wunv ase MpoyLWnHbl CO CTOPOHbI NULEBOX NaHenm
(B KOpNyce 13 nnacTtMmacchl).

[Mocne MOHTaxa, HaCTPOMKM U MPOBEpPKU (PyHKUMOHMpoBaHnA TB Ha
obbekTe npeacTaBuTeNb TennoBoAoCHabXalLwen opraHusauun [on-
XeH onnombupoBaTsb:

KOJINa4yoK, 3aKpblBalOLLMA KOHTAKTHYO napy J4 paspelueHns mogndu-
Kauuun oyHKUMOHarbHbIX napameTpos TB;

ABa CoeauHUTENbHbIX BMHTA CO CTOPOHbI NULEBOW NaHenu (B Kopnyce
13 metanna);

- B€ MPOYLUUHbI CO CTOPOHbI NNLIEBON NaHenu (B Kopnyce 13 nnacrmac-

Chbl).
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2. NICNOJIb3OBAHUE MO HA3BHAYEHUIO

2.1. 3KCI1.I1yaTaL|MOHHbIe orpaHn4yeHus

2.1.1.

2.1.2.

2.1.3.

2.1.4.

JKcnnyaTauus TennoBbIMUCIIUTENA OOMMKHA NMPOM3BOAUTLCSA B YCIOBU-
AX BO3OEeNCTBYIOLWMX (PaKTOPOB, HE NpeBblWaoWmnX JONYCTUMbIX 3Ha-
YeHWN, OroBOpeHHbIX B NM.1.2.5.

HeobxoanmocTb 3awmuTHOro 3asemneHunsa npubopa onpegendeTca B
cooTBeTCcTBUKN C TpebosaHuaMM rmasbl 1.7 «[MpaBun ycTtponcrea anek-
TPOYCTAHOBOK» B 3aBUCMMOCTM OT HanpsiKeHUs NUTaHUS U YCroBWUWA
pa3smeLleHna npmbopa.

MonHuesawmta obbekTa pasmelleHna npnbopa, BbINOSIHEHHAs B CO-
OTBETCTBUU C «/HCTpyKUMEN NO YCTPOWUCTBY MOSHWE3aWUTbl 34aHUN,
COOPYXXEHUA N MNPOMbILWSIEHHbLIX KOMMYHuMKauun» CO153-34.21.122-
2003 (ytBepxgeHHon [lpukazom MwuHaHepro Poccum Ne280 ot
30.06.2003) npenoxpaHaeT npubop OT BbIXxo4a M3 CTPOS NPU Hanu4ymm
MOJHUEBbLIX Pa3psiaoB.

TpeboBaHMs K ycnoBusiM 3KCnnyaTauum u BblIbOpy MecTa MOHTaxa,
NpUBEAEHHbIE B HACTOSILLEN JKCMnyaTauUMOHHOM OOKYMEHTauun, y4du-
TbiBalOT Hanbonee TUNU4YHbIE PaKTOPbI, BRMsOLWME Ha paboTy Tensno-
BblYUCNIUTENS.

Ha obbekTe akcnnyaTtaumm MoryT cylecTBoBaTb UMM BO3HUKHYTbL B
npoLecce ero akcnnyatauumn aktopbl, He noggarowmecs npeaBapu-
TenbHOMY MPOrHo3y, OLUEHKe U NPoBEpPKe, U KOTOpble NPOU3BOANTENb
He MOor yyYecTb Npu paspaboTke.

B cnyyae nposBneHust nogobHbiXx hakTopoB crieayeT HanTu MHoe
MEeCTO 3KCnsiyatauuu, rae gaHHble (pakTopbl OTCYTCTBYHOT UMN HE OKa-
3blBalOT BNMSIHUSA Ha paboTy nsgenvsi.

2.2. Mepbl 6e3onacHoCcTH

2.2.1.

2.2.2.

K pabote ¢ nsgenvem gonyckaetca obcnyxmBatoLmim nepcoHars, o3Ha-
KOMSEHHbIN C 3KCnnyaTauMOHHOM JOKYMEHTaUMeN Ha nsgenve.

Mpn noaroToBKe M3OENUs K MCMONb30BaHWMIO OOSMKHbI cobnoaaThes
«[MpaBuna TeXHUYECKON aKchryaTauun 3NeKTPoyCTaHOBOK NoTpebuTe-
nen» n «MexoTpacneBble npaBuia no oxpaHe Tpyaa (npaeuna 6e3o-
MacHOCTU) NMpU 3KCMyaTaumum reKTpoyCTaHOBOKY.

2.2.3 MNMpwn npoBegeHun paboT ¢ TB onacHbIM hakTopoM ABNAETCA NepemMeH-

2.2.4.

HOe HanpsKeHne C OEeUCTBYHOLWMM 3HadyeHnem [o 264 B vactoton
50 Ny (npn paboTe ¢ BTOPMYHBIM UCTOYHUKOM MUTaHMUSA).

Mpn oBHapyxeHnn BHELWHEro nospexaeHus TB nnu ceteBon NpoBOAKK
cnegyet oTkNMouUTb TB OO BbISACHEHWA cneunanMcToM BO3MOXHOCTU
ero ganbHenwen akcnnyataumn.
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2.2.5. B npouecce paboT no MOHTaxy, NyckoHanagke Unn pemMoHTY TensoBbl-
4YnCnMTENs 3anpeLlaeTcs UCnonb3oBaTb HEUCMPAaBHbIE ANEeKTpopagmno-
NpuBopbl, ANEKTPONHCTPYMEHTLI NMMB0 6€3 NOLKMYEHUST NX KOPMYCOB K
MarmcTpanu 3almTHOro 3a3eMreHus.

BHUMAHME! lMeped nodknrovyeHuem koprnyca TB k mazucmpa-
Jlu 3awumHo20 3asemsieHuUs1 y6edumbcsi 8 omcymcmeuu Hanps-
JKeHUs1 Ha Hel.

2.3. MoaroToBKa K UCNOJSIb30BaHUIO

2.3.1. NMNoaroToBKa K MOHTaXy

2.3.1.1. He ponyckaetca pasmelleHne TB B ycrnoBuax, He COOTBETCTBYHOLLNX
n.1.2.5 HacTosLWEero pykoBoACTBa NO 3KCnnyatauuu.

2.3.1.2. INpwn Bbl6Ope MecTa pasmelleHnst TB cneagyeT yunThiBaTb:
- AnuHy kabenen ceasn TB-MNP, TB-MNT v TB-MN[;
- HeobxoanumocTb obecneveHns cesoboaHoro goctyna kK TB;
- He0BXO0AUMOCTb 3aLUTHOrO 3a3emsieHns TB.

OcBelieHne TB HeobsizaTenbHo, T.K. gucnnen TB umeeTt cobceTt-
BEHHYIO MOACBETKY.

2.3.1.3. TpaHcnopTtupoBka TB Kk MeCTy MOHTaXa JOoSKHa OCYyLLEeCTBIATLCA B 3a-
BOZICKOM Tape.

lMocne TpaHcnopTupoBkn TB K MeCcTy yCTaHOBKM npu oTpuuaTtenb-
HOW TemrnepaTtype U BHECEHUS ero B MOMeLLeHWe C MONOXUTENbHON
TemnepaTypon BO u3bexaHwe KOHAEeHcauuu Brarm HeobXxoauMo Bbl-
aepxatb TB B ynakoBke He MeHee 3X 4acos.

2.3.2. MoHTax TennoBbINUCNNUTENSA

2.3.2.1. [ina yctaHoBkM TB Ha BepTMKanbHOM MNOCKOCTU ChyXaT KPOHLUTEWHDI,
c nomouwbio KoTopbix TB kpenutca Ha DIN-penky (cm. puc.A.5. npuno-
XeHus A vactu Il). bes ucnonb3oBaHns kpoHwTeMHOB TB MoxeT ycrta-
HaBNUBAaTbLCS Ha rOPU30HTAsbHYHO MIOCKOCTb.

2.3.2.2. MNopgknoyvenune MNP, MT, ML kK TennoBbIMUCANTENO NMPOU3BOANTLCA B CO-
OTBETCTBUM CO cxeMamu (npurnoxeHuve b yactb |l HacToswero P3) n
pacnonoXeHnemM KOMMYTaLUMOHHbIX 3N1eMeHToB Ha nnate (puc.A.4 npu-
noxenwus A yvactu ll).

2.3.2.3. PasgenaHHble 1 00nyXeHHble KOHLbl CurHanbHbiX kabenewn P nog-
KNKYalTCHa K COOTBETCTBYHOLLMM KOHTAKTHbIM Konoakam TB. Pasgenka
N NOAKIYeHne akpaHa He TpebyeTtcda. Cxembl NOAKNIYEHUA pacxono-
mMepoB upmbl «B3JIET» npmuBegeHsl Ha puc.b.2 npunoxeHusa b yactn
Il HacToAwero P3.

2.3.2.4. KoHubl curHanbHbIx kabenen MNMT nogkniovaTca K COOTBETCTBYHOLLEN
KOHTaKTHOWM konoake TB, npu aToM HeobXxoaAMMO yaanuTb YCTaHOBMEH-
HyIO Npu Bbinycke npmbopa nepemMblyKy C KOHTAKTOB C HAaMMEHOBaHUS-
Mu curHanos LEADXA n LEADXxB.

2.3.2.5. Onektpudeckoe noakntoveHune MM ¢ BbixogHbiM Tokom 4-20 MA no
ABYXMPOBOAHOW CXeMe COeIHEHUSA, NMPON3BOANTCHA B COOTBETCTBUMU CO
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cxemon nopkroyeHunsa (cm. puc.b.1 npunoxenna b vactn Il). Cxemsbl
nogkntoyveHms MO ¢ BeixogHbiIM TokoM  0-5 (20) MA No Tpex- 1 YeTbl-
pPexnpoBOAHON CxemMaM NoAaKroyeHus npueeneHsl Ha puc.b.3-b.5 npu-
noxenusa b yactu Il HacToswero P3.

HE [JOIMYCKAETCS coeduHeHue akpaHa kabens cessu l14-TB
¢ kopnycom 1.

2.3.2.6. nA 3aWwmTbl OT MEXaHUYECKMUX NOBPEXOEHUN pEKOMEHOYeTCHa CUrHanb-
Hble kabenu pasmewatb B Tpybax, pykaBax unm kopobax (metannumye-
CKMX, NnacTMaccosbIX U T.4.). [lonyckaeTca B ogHoun Tpybe (pykaBe, Ko-
pobe) pa3mellaTb HECKOMBbKO CUTHASbHbIX Kabenen.

CurHanbHble kabenu, ecrnv OHW NPOSNOXEHbl HE B METannM4yecKom
Tpybe, pykaBe mnu kopobe, He pekoMeHOyeTCs NpoknagbiBaTb Onvke
30 cm ot cunosbIx kKabenen gpyroro obopynosaHuna. [lonyckaeTcs ne-
pecekaTb Ux nog yrnom 90°.

HE [JOIMYCKAETCA kpenumb kabenu k mpy6onpoeody ¢ me-
nJoHocumeJsiem.

[Ona kpenneHna kabenen cBA3n okono TB MOXHO MCnonb3oBaTb
MOHTaXHble CKOObl M3 KOMMNMeKTa NoctaBkn (CM. puC.A.6 NpunoxeHns
A vactu Il HacTosiwero PJ).

2.3.2.7. 3awmMTHOE 3a3emrieHVe, a TaKxe 3asemnisiolee YyCTPOMUCTBO LOMKHbI
yaosrneTBopATb TpeboBaHuaM «[lpaBun ycTponcTBa 3nekTpoycTaHo-
BOK». Bo usbexaHve oTkasa npubopa He gonyckaeTcs B KayecTse 3a-
LUMTHOrO 3a3eMsieHns UCnonb3oBaTb CUCTEMY 3a3eMIfeHUss MOrnHue3a-
LMTBI.

3a3eMnAnLWmMi NPOBOAHMK, COEANHSAIOLLMIA KIEMMY 3aLlUMTHOMO 3a-
3eMneHnsa npubopa € 3a3eMnsWmMM YCTPOUCTBOM U BbINOSTHAEMbI
MeaHbIM NpoBoAOM 6e3 MexaHU4eCcKOW 3aLMTbl, JOIDKHbl UMETb ceye-
HMe He MeHee 4 Mm°. [ins TB B MnacTMaccoBoM Koprnyce 3asemMneHue
He TpebyeTcs.

2.3.3. BBoa B akcnnyatauuio

2.3.3.1. lNyckoHanagoyHble paboTbl NPON3BOAATCA MPEeACTaBUTENSMU OpraHu-
3aumn, MMEloLLEN MpaBO Ha NpoBedeHMe YkasaHHbiXx paboT, nunbo
npeacTaBUTENaIMnN NpeanpuUsaTUS-n3roToBUTEnNS.

2.3.3.2. B 6asoBom ucnonHeHun TB BbinyckatoTcsa 6e3 npeaycTaHOBMEHHbIX
cxeM TennoyyeTa 1 3aBOACKMX HAaCTPOEK KaHaroB U3MepeHus pacxoaa,
TemnepaTypbl U AaBreHus.

3aBofckue HaCTpOl7IKVI BbICTaBITAIOTCA aBTOMaTU4€CKMU MNOCne Ha-
3Ha4YeHnA CxXembl Tenyioydyeta B COOTBETCTBUUN C Tpe6yeMbIM anroput-
MOM pac4yeTa Tenna n HewTaTHbIM CUTyaunamn.

Mocne 3arpy3ku BbIbpaHHON CXeMbl K Tennocucteme noakno4varoT-
CS1 AaTYMKUN C YCTAHOBMEHHBIMM 3HAYEHUSIMW 3aBOACKUX HACTPOEK:

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

- OAna gatymMkoB Temnepartypbl: — Pt500 a = 0,00385°C'1;
- ANg gaTymkoB gaBneHns: — Puae = 1,6 MIa, gnanasoH Toka 4+20 MA.
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Mpwn BbINONHEHNN HacTpoek TB Ha 3aBoAe Mo xenaHu 3akasduka
Heob6Xxo4MMO 3anoriHUTb KapTy 3akasa c oba3aTeNlbHbIM yKa3daHueM Ko-
Aa TUMNOBOW CXxeMbl TennoyyeTta (Hanpumep, A23-12), nnu onucaHus
anropuTMa nonb3oBaTefibCKOM CXeMbl TENSIoyYeTa C ykazaHUeM:

- yMcna ncnornb3yeMblx TPy60oNpoBOAOB;
- AnanasoHa paboyelt YacToTbl NpeobpasoBaTeneit pacxoaa, UxX TUMOB U

ycrnoBHbIX agnameTpos (DN);

- TinoB n HCX gaTynkoB TemnepaTypsbl;

AVManasoHOB BXOAHOMO CUrHama mno TOKYy M MakCMMarbHOro AaBrieHust
AaTYNKOB AaBleHus.

Mpn cMeHe TUMOBOW CxeMbl TEMNOYyYeTa NPOUCXOAUT MHULMAanM3a-
LUMsi NapaMeTpOB TEMNOCUCTEMbI M YCTaHOBKA 3aBOACKUX HAacTPOeK Anis
AaTYMKOB pacxoda, TeMnepatypbl U AaBneHusi. ApXmBbl U JOFOBOPHbIE
3Ha4YeHWs NnapameTpoB OOHYNSOTCS.

2.3.3.3. Npu nogrotoBke M3genus K MCNONb30BaHMIO OOMKHO ObiTb NPOBEPEHO:

2.3.3.4.

npaBunbHOCTL yctaHosku P, T u N[ B cooTBETCTBMM C BbIOPAHHbBIM
anropntmom pabdoTbl TB;

npaBuUnbHOCTb NoakntoyeHnsa ucnonedyemolx MNP, MT v M4 k cooTBeT-
CTBYIOLLUMM KNEMMHbIM KOriogkam Ha moayre kommytauum TB;

NOAKMYeHMe A0NONHUTENbHOrO 060opyaoBaHus (koMnbloTepa, MoaeMa
W T.4.) B COOTBETCTBUM C BbIOPAHHBLIMW HAaCTPOMKaMM CBS3N.

Tennosbluncnutens «B3JIET TCPB» npu nepBom BKAOYEHUM UK MNO-
cne AnuTenbHOro nepepbiBa B paboTe rotoB K aKkcnfyaTauuun (npm oT-
CYTCTBMM OTKA30B M HELUTATHbIX CUTyauuin B cuctemax) nocne:

MOSIHOIO MPEKPALLEHNA OUHAMUYECKMX TMAPABNNYECKMX MPOLIECCOB B
TpybonpoBoae, CBA3aHHbIX C PEryriMpoBaHMEM NOTOKa TEMNSIOHOCUTENS
(paboTbl Ha TpybonpoBoge CO CNMBOM TEMMOHOCUTENS, NepekpbiThe
NOTOKa TEMMOHOCUTENS U T.M.);

30-MVHYTHON MNPOMbIBKN 3r1eKTPOMarHUTHbIX [P noTokom >kuakocTu
(ans obecneveHnsa yctonumsom paboThl);

- 30-MVHYTHOrO Nporpesa pacxogoMepOB.

2.3.3.5. Npun HeoBxoanmocTn oTnpaeku TB B NOBEPKY MM PEMOHT HEOBXOAMMO:
- OTKNKOYNTb NUTaHue TB;

OTKITIOYUTb 3EMJSISHOM MPOBOAHUK, coeauHsawowmi TB ¢ marnctpansto
3alUMTHOrO 3a3eMreHus (3aHyneHus), n cHaTb TB ¢ DIN-peiku;
OTBUHTUTbL LIECTb BUHTOB Ha nuueBon naHenu TB n oTcoeanHuTb Cyb-
B0k 06paboTKM AaHHbIX OT MOLYNA KOMMYyTaUun;

OTCTbIKOBaTb kabenu, nogknoyeHHble K Cy66noKky co CTOPOHbI MOoAdyns
n3mepuTens;

- ynakoBaTb cy66m0k 06paboTkn faHHbIX 4Ns TPaHCMOPTUPOBKN.

34



2.4. YnpaBrneHue TennoBblYUCNINTENEM

2.4.1. YnpaBneHue c KnaBuatypbl

2.4.1.1. ina ynpaeneHua TB ncnonb3yetca MHOroypoBHeEBasi CUCTEMA MEHIO,
COCTOSILLIAs U3 OCHOBHOrO MEHI0, NOAMEHI0, KOMaH[, U napameTpoB, Ha-
MMEHOBaHWNA KOTOPbIX CrPYNMMPOBaHbI B KOMNbLEBbLIE CMUCKW.

2.4.1.2. KnaBnatypa TB cOCTOMT U3 WECTM KHOMOK, Ha3Ha4YeHne n 0bo3HayveHne
KOTOpbIX NpMBeAeHbl B Tabn. 9.

Tabnuua 9

Mpadunyeckoe obo-

HasHauyeHne KHomMkn
3Ha4yeHue

—

. Mpu BbIGOpE ONUMKM — NEepeMeLLeHMEe 3HaYKa pexuma BBEpX.

2. [MNpwn ycTaHOBKE CMMBOJIbHOW BENWUYMHBLI — NepeMeLLeHe No CrUCKY
BBEPX.

3. MNpw ycTaHOBKE 3HAYEHWUSI YUCITOBOW BENUYMHbBI — YBENIMYEHNE 3HAYe-

HMS paspsiga.

8

1. Mpwu BbIGOPE ONLUN — NEPEMELLEHNE 3HAYKA PEXMMa BHUS.

2. MNpwu ycTaHOBKE CMMBOJBbHOW BENUYMHbBI — NepeMeLLeHe No CrUCKY
BHU3.

3. MNpu ycTaHOBKE 3HAYEHWNSI YUCITOBOW BENMMNYMHbBI — YMEHbLLEHWNE 3HaYe-
HMS paspsiga.

(€]

1. Mpw ycTaHOBKE YMCINOBbLIX BEMMYMH — NEPEMELLEHNE Kypcopa Ha norne
Unu paspsig YMcna Bneso.
. MNpu BbIGOpE NapameTpa — yMeHbLUEHMEe NHAEKCa napameTpa.

(]

=N

. Mpw ycTaHOBKe YMCMOBbIX BENUYMH — NEPeMELLEHMEe Kypcopa Ha nore
Unu paspsig YMcna Bnpaeo.
. Mpv BbIGOpE NapameTpa — yBenuyeHne nHaekca napameTpa.

(W)

. Mepexop B BbIGpAHHOE MEHIO/OKHO HUXKHETO YPOBHSI.

. Bxoa B pexum pegaktupoBaHus napameTpa.

. 3anuncb yCTaHOBIEHHOrO 3Ha4YeHNsl NapaMeTpa, BbIMONIHEHNE onepa-
umn.

. Bbixog B MEHIO/OKHO ©ornee BbICOKOro YPOBHA.
. OTKas oT 3anncu M3MEHEHHOro 3HaAYEHMS napameTpa 1 BbiXo4 13 pe-
XUMa pegaktupoBaHuA napameTpa.

N —

WN =N

KnasnaTtypa obecneunBaeT BO3MOXHOCTb:
- onepaTUBHOIO yrnpasneHna nHavkaumen Ha gucnnee XKU;
- BBOJaA YyCTaHOBOYHOW MHJOpMaLnu;
- MPOCMOTpa apxXmBOB U XypHana AencTBUKW oneparopa.

2.4.1.3. Hannune vHauKaumm OoTAESIbHbIX MEHK , OKOH, MYHKTOB MEHI0 unn na-
paMeTpoB, a TakkKe BbIMNONIHEHNE OTAENbHbIX NEPEXOA0B UK Onepaunn
3aBMCUT OT YCTAHOBIIEHHOIO pexuma ynpasneHus (cm. n.1.5.3.2).

Pexxum PABOTA nHanumpyeTcs NOCTOAHHbIM CBEYEHWEM MHEMO-
HWUYEeCKOoro cumBona i «3AMOK» B NnpaBOM BEPXHEM Yrny AUCNIIES.

B pexume HAJIAOKA cumeon «3AMOK» «muraeT» € 4actoTom
~1 Tu.

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

2.4.2.1. NpuU3HaKOM HaxXOXOEHUS B OAHOM M3 MEHIO SIBMSIETCS Hanu4umMe Henoa-

BMXKHOIO Kypcopa B Buae —, > v m y NeBOro Kpasi CTPOKM MEHHO.
[Mpn3HakoM BO3MOXHOCTU NnepemeLleHnsi N0 CTPOKaM MEHI0 BBEPX UIK
BHU3 ABNAETCS Hanvyne mapkepa (COOTBETCTBEHHO & W W ) B Bepx-
HEeWn 1 HWXKHEN CTPOKaxX MEHH0.

Ona nepemMelleHUst Mo CTPOKaM MEHI HeoOXoAMMO KHOMKa-

MI/I, yCTaHOBUTb HAaMMEHOBAHMWE MyHKTa MEHI0 (KOMaHAbl) B OAHY
CTPOKY C KypCOPOM.

Ecnn npu atom kypcop 6yaet nveTb Bug B, TO 3TO O3HAYaeT, YTo
AaHHbIN NYHKT MEHI0 (MapamMeTp) MHanuupyeTcs.

Ecnu kypcop npvHMMaeT Bug —», 3TO 0O3HAYaeT, YTO BO3MOXEH Ne-
PEXOA B MEHIO HUXXHEro YPOBHS. [1nsi nepexofa B MEHI HUXKHETO YpoB-

HS Heob6XxoAMMO HaxaTb kHonky&# . BosspaT B NpeablayLlee OKHO WH-
Avkaumm (K npeabloylieMy MEHH0) OCYLLeCTBRSIeTCS NOcne HaxaTus

KHOTKWN .

lNosiBneHne mapkepa * B BEPXHEN CTPOKE MEHK O3Ha4yaeT BO3-
MOXXHOCTb MepeMeLleHnsa BIEBO - BMpaBO MO 3dfieMeHTaM Maccuea.
[MepemelieHne no aneMeHTaMm MaccuBa OCYLLECTBNSETCS KHOMKa-

mCGHE)
2.4.2.2. BBog 3Ha4yeHU yCTaHOBOYHbIX NapamMeTpoB

an/I3HaKOM HaxoXOEeHUs1 B OKHe BBOJA 3HA4YeHWUN YCTAHOBOYHbIX

napamMmeTpoB ABNSAETCS Hanuume Kypcopa B Buae >, PacnosioXKeHHOro
y NeBOro Kpas CTpoku MeHr. [1na nepexoga B OKHO MHAMKaLMn (BBoAA)

napamMmeTpa HeobXoaMMO HaxaTb KHOI'IKya.
BBogmumoe 3HavyeHne MoXeT ObiTb NMMOO CUMBOMbHBLIM, NIMOO Yu-

cnoBbiM. Ecnn nocne HaxaTus KHOMKK a 4YacCTb CTPOKWM 3aKr4yaeTcA

B yrnoBbie CKOOKM, TO KHOMKamu l/l nnn l/l npon3BoanTc4d

N3MeHeHune (BbIDOP M3 cnmMcka) CUMBOSIBHOMO UM YMCITIOBOrO 3HAYEHUSA
napameTpa.

Ecnn nocne Haxatns KHOMKK a nosiBNAETCS MUratoLmm Kypcop

__ B CTaplieM paspsge WHOMLMPYEMOrO 4ucna, TO KHOMKamu |/|
KypCoOp yCTaHaBnMBaeTcs B NO3MLMIO pefakTUpyeMoro paspsiaa Yicro-

BOTO 3HA4YeHuUa napameTpa, a KHOMKamu VI yCTaHaBNMBaeTCs
Tpebyemoe 3HaveHue paspana.

MoaTBepxaeHne BbIGPAHHOTO 3HAYEHUS YCTAHOBOYHOIO Mapamet-

pa OCyLLEeCTBMSEeTCS NOBTOPHbLIM HaxaTueM KHonky &8 . Bo3BpaT B npe-
Ablayllee OKHO MHAMKaLUMW OCYLLEeCTBNSIETCS rocrie BBOAA 3HAYeHWUs

napamMeTpa HaXXaTtnem KHOMKU G .
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2.4.2.3.

24.2.4.

[MepevyeHb CMMBOMBHbLIX U YNCMOBbLIX 3HAYEHU NapameTpoB, Xpa-
HALWMXCA B NaMaT TB 1 JOCTYNHbIX ANa peaakTupoBaHus, nx pasmep-
HOCTb M pa3psaaHOCTb npuBedeHsbl B Tabnuue XK.1 npunoxenunsa XK vac-
™ Il HacTosawero P3.

M3meHeHe B TennoBblMUCNUTENE TEKYLLEro BpeMeHu (datbl) BbINOs-
HAeTca cnegyowmum obpasom. B meHio «<HacTtponkn» / «CuctemHblie»

| «YcTtaHOBKa 4yacoB» / «[lata (Bpems)» KHOI'IKaMVI, Kypcop
nocnegoBaTenbHO YCTaAHABNUBAETCS B MO3ULMIO «AEHb», «MeCsiLp»,

«rog» («4acbl», «KMUHYTbI», «CeKyHAbl»). [locrne 4yero KHOI'IKaMI/I,
N3MeHsieTcs 3HavyeHne BblOpaHHoro napametpa. Npu aTom oaHo-

KpaTHOE HaXaTune KHOMKU nnn npmnBognT K NSAMEHEHUIO (yBeJ'II/I-
YEeHU nnn yMeHbLIJeHVII'O) YMCNOBOIo 3Ha4eHnd Ha oaHy eanHuuly.

Beog YCTaHOBJIEHHOIO 3Ha4YeHUd nNapamMmeTpa Npon3BoAUTCA HaXa-

TMEM KHOI'IKVIG, OTKa3 OT BBOAA — HaXXaTneM KHOMKU .

TennosbluncnNTENbL UMeeT BO3MOXHOCTb B pexume HAJTAOKA c
knasuatypbl npubopa B meHto «HacTponkm» / «<Cucremublie» / «ycra-
HoBKa 4acoB» / «Koppekuus 4acoB», Unu no nHTepdgency npu no-
MOLM nporpamMmbl «YHUBEpPCAsbHbIN MPOCMOTPLUNKY», BBECTU KOPpPEK-
Um0 Tekylero npnbopHoOro BpemeHun B npegenax + 24 cek. Ecnun yachl
peanbHoro BpemeHun TB «yberatoT» Ha 6 cek B CyTKu, TO Heobxoammo
YCTAHOBUTb 3HAYeHWEe KOPPEeKUUN «- 6 Cek», Npu 3TOM Kaxable CYTKu
npubop GyaeT «oTcTaBaTb» Ha 3a4aHHYK BENNYMHY.

B cBs3n ¢ oTMeHon Ha Tepputopun Poccum nepexoga Ha «3MMHEE» U
«neTHee» BpeMms ¢ mapTta 2011 r. Heobxoanmo B MeHto «HacTponku» /
«CuncremHble» / «YcTaHOBKa 4YacoB» / «Bpemsa nepeBoga» ans na-
pameTpa «PexXum» ycTaHOBUTb 3HAYeHUE «HEeT nepesogax». [1pn aTom
npekpawjaeTca 4oCcTyn B NogMeHI0 «3uMMHee BpemMs» 1 «JleTHee Bpe-
MS».
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2.5. Hactpounka TB npu nomolum KknaBmaTypbl

2.5.1. Hayano HacTpPOMKMU.

Hactpovika TB npu BBOAE B 3KCnnyatauuio Nnpon3BoauTCa B pPeXu-
Me HAJIAOKA v gomkHa HaunMHaTbCSA C MyHKTa MEHK0 «HACTPOWKMW»,
B KOTOPOM NPOM3BOAUTCSA yCTaHOBKa (Npu HeO6XOAMMOCTWN) BHYTPEH-
HUX YyacoB TB, a Takke HaCTPOMKN CBA3M C BHELHUMW MHTepdencamm
N Has3HayYeHnsa CepBMCHOro MOAYNSA YHMBEpPCarnbHbIX BbIXOAO0B (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 pexuvma yHuBepcarnb-
HOro BbIXxOo4a NPOU3BOANTCA B MeH «[UCKpeTHbIN Bbixoa» / «Ha-
cTponka». [ns pacyeta KP npegBaputenbHoO Heobxooumo BBECTM
BepxHee BIl n HmxHee HI1 noporoBoe 3HayeHue namepsiemoro napa-
MeTpa (MaccoBOro pacxoja, AaBfneHus unum Temnepartypbl) n Fmakc.

3atem KHOI'IKaMVI, cTpoka meHto «PacueTt KP...» coBmellaeTca ¢

KypcopoMm P » HaxumaeTcs KHOI'IKaG. [Mpn 3TOM MHOroTO4YME B KOHLE
cTpokn «Pacyet KP...» 3akntoyaeTtcsa B TpeyrosbHble CKOBKM 4 )

[nsa 3anycka npoueaypbl pacyeTa HeO6X0aMMO HaXaTb KHOI'IKy,
a nocrne nosiBNeHNs BMECTO MHOFOTOYUSA B TPEYrosbHbIX CKOOKax Hag-

nucu «CtapT» — KHOI'IKyG. B pesynbTtaTte BMmecTo nHgukauum «Crapt»
BHOBb MOSABUTCH MHAWKaLUMS MHOrOTOYMS, @ CTPOKOW BbIle — BbIYUC-
neHHoe 3Ha4veHue KP.

Ecnu pacyeTtHoe 3HauveHne KP no kakmm-nnbo coobpaxkeHusim He
yCTpavBaeT nosnb3oBaTtens, To0 OH MoOXeT yctaHoButb ana KP gpyroe
3Ha4veHune. [Npu atom 3HavyeHus BI, HIM n Fyakc HE MeHsAOTCSA.

Mpw HenpaBunbHO ycTaHoBNEHHOM 3HaveHun KP (c ydyeTom 4acto-
Thbl) NOSABUTCSA COOOLLEHNE O HELLUTATHON CUTYaLUN.

2.5.3. O6wme HaCTpPOMKM.

B nyHkTe meHio «HACTPOWUKW» BO3MOXHO BbINOMHEHWE (PYHKLIMM
«MHuumanusauus», KotTopas yctaHaBnusaeT nNpubop B HACTPOWKKU MO
yMOM4YaHno, CTMpaeT apxvBbl U BCE XXypHarnbl KPOME XypHarna pexu-
moB. [lanee B meHio «OBLUME OAHHbIE TB» B nyHkTe «O6wWwme Ha-
CTPOMKU» BBOAATCS BPEMEHHbIE MHTEpBaribl ONpoca AaTynkoB TeMmre-
paTypbl, OTKIMIOYEHUS NUTaHWUSA, ONUTernbHOCTL aHanuda HC, 3apaetcs
KOHUrypaumsa HakonneHuss CyMMapHbIX AaHHbIX NO TEMOBOW MOLLHO-
CTM 1 Macce TennoHOCUTErNs, a TaKKe Ha3HavyalTCca eanHULbI namepe-
HWUsi NapaMeTpoB N 3Ha4YeHne aTMocdEePHOro AasneHns B npegenax ot
500 go 900 MMm.pT.CT.
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2.5.4. Hactpowmka koHdurypauum TC.

HacTpoiika koHdurypauum TennocucTemMbl NMPOU3BOAUTCH B MEHIO
«Tennocuctemsbl / Tennocuctema X / Hactpounkn TCX» (cm. puc.[.4
npunoxenuna [ yactu Il P3).

B okHe «HACTPOWUKWU TCX» HasHayaeTcsi HOMepP CXeMbl Temnso-
cHabxeHuns U3 umetoLerocs cnmucka (npunoxenue I vyactu Il), BBOAAT-
ca kog aboHeHTa («Kopm ABH»), OoroBopHble 3HayYeHUs MaccoBOroO
pacxoda u TeNSIOBOW MOLLHOCTU, 3agatoTtcs komanabl TC. Takke BKNHO-
YyaeTcs/oTknoyaeTca obpaboTka HewTaTHbIX cuTyauun (HC) ns dukem-
POBaHHOIO CrnCKa, COOTBETCTBYIOLLErO YCTAHOBMEHHOW CXeme Tenso-
cHabxeHus. He moxeT ObITb OTKMOYEeHa 06paboTKa TONbKO HEeLTaTHOWN
cutyaummn HCO. Het nutanua. [na kaxgon HC MoxHO 3agatb peak-
uuto TB Ha ee BO3HUKHOBEHME (CM. NpunoxeHune B yactu II).

lMocne 3aBeplueHUs BBOAA YCTAHOBOYHbLIX MapaMeTpoB BbluMCHe-
Hus B TB BegyTca aBTOMatMyeckM B COOTBETCTBMU C XPAHALLMMUCS B
namsaTn anropuTMamMu pacyeTta (BO3MOXEH MPOCMOTP B MeH «Anro-
putMbl TCX>).

Mpn cmeHe cxeMbl TennocHabxeHnst B npubope BOCCTaHaBNMBa-
I0TCS 3aBOACKME HacTpourku (cm. n.2.3.3.2), 4OroBOpHbIE 3HAYeHus na-
pamMeTpoB TeNI0CMCTEMbI 1 TPYOONPOBOAOB. ApXMBbI OBHYNSOTCS.

Mpu HasHayeHUn cxembl TennocHabxeHus «llonb3oBaTenbckasay,
dopMynbl pacyeTa Tenna B MeHw «AnroputMmbl TCX» cTaHoBATCA
AOCTYNHbIMKU Ans BbIGopa 13 cnucka.

2.5.5. OnucaHue cxembl «[Monb3oBaTenbCcKasay.

[aHHasa cxema npegHasHayeHa ans cBob6oaHOWM KOHUrypauumn te-
nnocuctemol (cMm. puc.l.12 npunoxenna I yacTtu 1l HacTodwero P3).
MakcumanbHoe 4ncno TpybonpoBoaoB — Ao YeTblpex B ogHon TC, mu-
HUMarnbHOE — OOVH.

Ncroga n3 uncra wmc onb3yembix TpybonpoBOAOB, MOXHO Bbl-
Opatb Tpebyemyto copmyny pacyeta Tenna u NBC B Tennocucreme.
Habop dopmyn ans pacyeta WTc n Wre 3agaH CMckom B MeEHI0 «An-
roputmbl TCX» 1 BbibupaeTca nocnegoBaTenbHbiM nNepebopom cnu-
cKa.

Ecnu HeT HeobxogmmocTu B BbluucneHun tenna unnm N/BC 10 Bbl-
OvpaeTcsa kOMaHOa «He 3apaH». B aToM cnyyae B 3agaHHbIX Tpybo-
npoBogax OyaeT BbIMUCASATLCA M apxXMBMpOBaTbCA Tenno M macca
(06béMm), TemnepaTypa U gaBneHne. YYET XONOoAHOro BO4OCHAOXeHNSA
(XB) B KOHKpeTHOM TpybonpoBOAEe MOXHO OTKMYUTb UNN BKIHOYUTD,
COOTBETCTBEHHO (popmyna pacyeTta Tenna B Tpybonposoge Oyaet
Wi = Mi-hi unn Wi = Mi-(hi-hxB). MOXXHO Ha3Ha4YnTb NN OTKMAOYUTL Y4YeT
XB B HacTpoukax TC, T.e. BKIMOYEHNE UK OTKITIOYEHME NPOU3OUAET BO
Bcex TpybonpoBodax, OgHaKo 3TO He MellaeT NPOoM3BEeCTU OTAENbHO
Bblbop yyeta XB u B otaenbHbix Tpybonposogax. N3 Tenna nogcum-
TaHHOro B TpybonpoBoaax, KOHPUIypmpyeTca anropMtm pacyérta tenna
Tennocuctembl. Onsa otonneHuss n ropsiyero BogocHatxkenusa (MBC),
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HanpumMmep, MOXHO BblbpaTb Noboe BblpakeHne U3 BO3MOXHbIX co4ve-

TaHUN:
WTC = «He 3agaH»,;
Wtc = W1tW2+W3+W4,
Wte = Ml(hl-hz),
Wtc = M2(h;-hy),
Wrc = M1(h1-h2)+M3(hgs-hyg),
Wtc = M2(h1-h3)+M3(h4-hyg),
WTtc = M1h,+M3hy,
WTtc = Mlhz-M3h4,

WrB = «He 3agaH»

npu atom Wre = W1+W2+W3+W4,

npun atom Wre = W3 nnun Wre = W3tW4,

npu atom Wre = W3 unn Wre = W3+W4,

npv 3ToM BbIGOp hopmyrbl WrB HEe BO3MOXEH;
-1l-;
-1l-;
-1l-;

WHTerpaTop HakonneHHon macchl B Tennocucteme Gyaert cumtaTb-
ca No anroputMmy opmynbl, aHanormyHon WTc (npu ycnosmmn 3agaHus
dopmynbl Wte = W1tW2+W3+W4).

Mpwn BbIGOpE Ccxembl «[Monb3oBaTensckas», B npubope nNo ymonya-
HWIO BbICTaBNsIeTCA KonmyecTBo Tpybonposoaos — 4, yyeT XB B Tpybo-
npoBogax BKIIOYEH, BblducneHne gopmyn Tenna u NBC — He 3agaHo.
YctaHoBkm HC1 — HC24 ans KOHTPONs OaTYMKOB BKIKOYEHbI U B CO-
ctosiHum «Peructpaumsa». YctaHoBkm HC25 — HC30 pgna koHTpons
paboTbl TEnSOCUCTEMBbI MO YMOMYaHuK B cocTosHun «Ob6paboTka
Otkn». Bce Heobxogumble HACTPOWKM MONb3oBaTeNnb AenaeT camo-
crtoaTenbHo, ycnosus HC Bbibupatotca us tabnuy B.1 1 B.2 (cm. npu-
noxeHue B yacTtu Il HacTosiLero pykoBoAacTBa).

HeobxoaumMo oTMeTUTb, YTO JaHHas Cxema NO3BOMseT pa3gendatb
paboTy koHTypoB oTtonneHus n NMBC B Tennocucrteme, 1.€. Npyn OCTaHO-
BE UK nepexoge Ha JOoroBopHble 3HaveHus rno HC, Hanpumep, KOHTY-
pa otonneHuns, KoHTyp MBC mMoxeT npogormkaTb YHKLMOHMPOBATL MO
n3MepsaemMbIM napameTpam, nNpm 3TOM CYETUMK BpeMeHn HapaboTkm TC
OyneT HapawmBaTbCs. AHANOMMYHO OPraHNM3oBaH anroputm obpaboTkm
ana koHtypa BC. MoxHo BbibpaB peakumio «OctaHoB TC», ocTaHo-
BUTb KOHTYpbI oTonneHunsa n MBC, npu atom GyaeT HapalwmBaTbCA CHET-
4YnK npocTtost Tnp. AHANOrM4yHO opraHn3oBaH anroputm obpaboTkm ans
peakunn «Pacuét TC por». [MpaBo BbiOOpa anroputma obpaboTkm 3a
nosfib3oBaTesrieMm.

2.5.6. HacTponka napameTpoB TpyoonpoBoaoB

HacTtporika napameTpoB TpyOONpOBOAOB BbIMOSHAETCA B MEHIO
«TPYBOIMPOB. TPX TCX» (cm. puc.[.5 npunoxenus [ yactu Il P3).
HasHayeHns gna gatymkoB TpybonpoBOAOB NPOU3BOASATCA B COOTBET-
CTBMM C BbIOpaHHOM cxeMown TennocHabxeHus. Takke ycTaHaBnMBaloT-
CH OOroBOpPHble KOHCTaHTbl MO pacxody, AaBfeHuo U Temnepartype,
BEPXHWNE N HWXKHNE YCTaBKN N3MEPEHNSA N BbIYUCIIEHUS NapamMeTpoB.

[Mpn aBTOMaATU4ECKOM Has3HayYeHUN JaTynKoB B TpybonpoBodax Te-
nnocuctem (yctaHosneHo HasHay. A-koB ABTO) pacnpefeneHue npe-
obpasoBartenen Npons3BoaUTCA MocrenoBaTenbHO B MOpsiAke Bo3pac-
TaHUA UX MHOEKCHbIX HOMepOoB. [1pn 9TOM NpoucxoauT nporpamMmHoe
nogkrnoyeHme npeobpasoBatenen cootseTcTByowmx Tunos (MP, MT,
MA) c cooTBeTCTBYOWUMU MHAEKCHBIMA HOMEpamMu. A B OKHax MEHI0
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NMpeo6pasoBatenu / Pacxoa, lMNpeoGpasoBatenu / Temnepartypa,
NpeobpaszoBatenn / [JaBneHue HaunHaeTCA WHOAMKAUWUSA OOMONHU-
TEeNbHbIX KOMaH4 W NapamMeTpoB ANSA BbINOJIHEHWUS HACTPOEK Mpo-
rpamMMHO MOAKIMOYEHHbIX Npeobpa3oBaTenen.

[na nporpammHoOro oTkntoveHus npeobpasoBatensa Tpebyemoro
TMna ¢ TpebyemMbiM MHOEKCHBIM HOMEPOM crieayeT AaTuuky B TpyOo-
npoBoAe BMECTO 3TOro npeobpasoBaTtensi Ha3Ha4YMTb LJOrOBOPHOE 3Ha-
yeHue. Mpn 3TOM B COOTBETCTBYHOLLEM OKHE NMpeKpallaeTcs nHanKaumus
AOMOSNTHUTENbHbLIX KOMaHA4 M NapamMeTpoB, M OToOpa)kaeTcs CTpoka
Cratyc OTKN OT.

NMPUMEYAHME. Ecnn no kaknm-nnbo npuvymMHam nocre HasHaye-
HUA gaTuMky B TpybonpoBode OOrOBOPHOrO 3HAYEHWs HE NMPOWU3OLLIIO
nporpaMmmMHoe OTKM4YeHne npeobpasoBaTtens Tpebyemoro Tmna c Tpe-
6yemMbIM MHAEKCHBIM HOMEPOM (B COOTBETCTBYHOLLEM OKHE OTCYTCTBYET
nugukauma Cratyc OTKI AT) Heob6xoommo:

- yctaHoBuTb HasHau. a-koB Py4H. (MeHio Tennocuctemsl / Tenno-
cuctema X / Hactpounku TCX / Komanabl TCX);

- Has3HaunMTb gaTymky B TpybonpoBoae BHa4vane npeobpasoBaTenb Tpe-
6yemoro Tuna c TpebyeMbiM MHOEKCHbIM HOMEPOM, a 3aTeM [OroBop-
HOe 3HayeHue.

B npubope npenycMOTpeHO HasHadeHve OaTyMKOB TemnepaTypbl
AN U3BMEPEHUIN 3HAYEHUIN HAPY)XHOMO BO3A4yxa M TemnepaTtypbl Xonoa-
HOW BOAbl B Tennocucrteme. [na aTnx uenen Ucnonb3yTcs Temnepa-
TYpHble BXOAbl 5 n 6. Ecnn gaHHble BXo4bl yXXe NPUCBOEHbI K KaKoMy
nnbo Tpybonposoay nobon n3 TpEX TENNOCUCTEM, TO Ha3HaYUTb €ro
Ha n3mepeHne XOnOoAHOW BOAbl tXB MMM HapYXHOro Bo3gyxa tHB He-
BO3MOXHO. M, COOTBETCTBEHHO, €CfM TeMnepaTypHbI BXOL Ha3HaYeH
Ha mamepeHune txB MnNn tHB, TO NPUCBOUTb AAHHLIN TeMnepaTypHbIn
BXo4 ansa tpybonposoga nobon TenrnocucteMbl Takke HEBO3MOXHO.
T.e., ecnn HEOBXOOMMO Ha3HaAYUTbL M3MepPeHUe tXB Mnn tHB, a gaTyuk
yXXe HasHadeH B TpybonpoBoge, TO HEOOXOAMMO AaHHbIN Npeobpaso-
Batenb T5 nnn MNT6 oTMeHUTb B Mcnonb3dyemom Tpybonposoae, ne-
peHasHauuB Ha nbor cBOBOOHbLIN TeMnepaTypHbIN BXOL4 C COOTBETCT-
ByHOLLMM HOMepom [T, unm yctaHoBUTb AOFOBOPHOE 3HAYeHue taor.

HasHa4eHHbIN gaTuMK XonogHou BoAbl tXB yvacTByeT B pacyértax
TONbKO B TOM TENNOCUCTEME, B KOTOPOW OH 3aaH.

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

2.5.7. HacTpouKa HewWwTaTHbIX CUTYyauun

HacTtpoiika HewTaTHbIX CUTyauun npou3BOAMTCA OTAENbHO AN
Kaxgon tennocucteMbl B MeHo «Tennocuctema X» / «Hactpomnku
TCX» / «<Hactponka HC TCX».

lMpu BBOOE KOH(pUrypauun Ttennocuctemol TB aBTOMaTtndeckn yc-
TaHasnmBaeT HC 1 peakumm Ha HUX B COOTBETCTBMU C AaHHbIMU, NpU-
BedEHHbIMM B npunoxeHun I yactu Il Hactoswero P3. lMNMonb3oBartenb
MMeeT BO3MOXHOCTb, NepeaBurasiCb no MaccvMBy MEHIO Ha3HauYUTb Jio-
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6ble HC ¢ dmkcupoBaHHbiM kputepmem (HCO — HC24) 13 nmetowlerocs
cnucka (Tabnuua B.1 npunoxenne B vactu 1), a Takke BbibpaTtb Nto-
Oyto peakumto Ha HC 13 cnmncka napameTpoB, NOSBASIOLMNXCS HA AUC-
nnee B yrnoBbiXx ckobkax. NMpn Bbibope B cTpoke mMeHio «O6paboTka»
napameTpa <Bkn>, TB aBTromaTtudeckn cukcupyet HC n obpabatbiBa-
€T €€ B COOTBETCTBUM C BbIOpAHHOM peakumen.

Mpwn BbIGOPEe HC ¢ HoMepamn 25-30 cTaHOBATCA AOCTYMHbIMU A1
penaktupoBaHna napameTpbl Knp — koapuumneHT npesbilleHns Mac-
COBOro pacxofa B nogawowem n obpatHom Tpybonposogax u AtTc —
pasHOCTb TemnepaTtyp TeNNOHOCUTENs B nogatowem u obpatHoOM Tpy-
6onposogax. lMpn 3TOM pegakTMpoBaHUe MPOUCXOAUT OOHOBPEMEHHO
ana Bcex TC. YcnoBust n pekoMeHOOBaHHble peakunn npuBedeHbl B
Tabnuue B.2 npunoxenua B yactu Il. INMpu BoiGope cxembl «[lonb3oBa-
Tenbckas» CTaHOBATCA OOCTYMNHbIMW BO3MOXHble peakuun Ha HC, Bbl-
AeneHHble KypcmuomM B Tabnuuax B.1 1 B.2 yactu Il

2.5.8. HacTpouka npeobpasoBarenen
2.5.8.1. [Ina npaBunbHOM 1 KOppeKkTHon paboTbl TB Heobxoaumo BBECTU B €ro

2.5.8.2.

namsiTb KoHdUrypauuoHHsle napametpsbl MNP, MT v M4, nogknioyaembix
kK TB. Heobxoanmblie napameTpbl ykasaHbl B 9KCMyaTauMOHHON OOKY-
MEHTaUUn Ha NpuMeHsieMble npeobpasoBaTenn M BBOOAATCA B MEHHO
«[MPEOBPA3OBATEIIN» (cm. puc. 0.7 npunoxeHua [ yactwm Il). B co-
OTBETCTBYIOLNX CTPoKax MeHio «Pacxon», «Temnepartypa», «[JaBne-
Hue» n «datumkn XB» BBOOATCA YCTAHOBKM BEPXHErNO U HUXKXHErO npe-
aena namepenus, koadduumeHTtol KP, KI, HCX MNT, guanason M4 n
npo4vne HeobxoaMmble NapamMmeTpsbl.

Mpw HacTponke MNP B cTpoke MeHto «Tun MNP <BbIOpaTb...>» MOX-
HO 3agaTb TUN pacxoZomepa U3 umetowlerocss cnucka. B atom cnyyvae
napameTpbl MeHi0 «<YCTAHOBKW MNP X» BBOOATCA aBTOMaTUYECKM.

[ns npoctoTbl BbIbOpa agnanasoHa namepenun NP, ero MOXHO Bbl-
opatb B MeHio «PEOBPA3OBATEJIN» / «Pacxom» wu3 cnucka:
«100lMy 0,5QHan6», «100M'y Qrane», «1500I'Yy Quaune».

BHUMAHME! NMpu cmeHe gnana3oHa HEOOGXOANMO nepeHasHaunTb
TUM pacxodomepa U3 Crvcka Unu BBeCTU B pyYHyto napameTpbl KP u
npenensl namepeHnn pacxogomepa QBH, QHH BbiOpaHHoro Tuna n DN.

Mpun 3apgaHnmn Tvna HCX MT n gnanasoHa BbIXOQHOrO TOKa M AaB-
nenus M4, napametpbl B MeHto «CMEUUATIbHBLIE NTX» n «CMNELUNU-
AJIbHbBIE NAX» BBOAATCA aBTOMaTUYECKMN.

Mpn HacTponke JaTyMKOB pacxoda HeobxoouMMO LOMNOSTHUTENbHO NPOo-
N3BECTN HACTPONKM B NyHKkTe MeHo «HacTtponkn UKU». Nameputens-
HbIn KaHan umnynbcoB (MKW) moxeT BocnpuHMMaTh curHanbsl ¢ gatyu-
KOB pacxoda (MMMynbCHbIA PEXMUM) UNn ¢ JaTYNKOB CUrHanNn3auum (no-
rmyeckun pexmnm). B nmnynscHom pexnme UK namepsiet KonmyecTso
NOCTYNUBLUMX UMMYSIbCOB, CPELHIO YacTOTy CriegoBaHUS MMMNYbCOB U
KOHTpOnupyeT coctosiHne curHana. B nornyeckom pexume VKA perun-
CTPMpPYET Hannyme unm OTCyTCTBUE COObITUSA.
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[Ons unamepeHus cpefHen 4acToTbl crnefoBaHUS UMMYNbCOB WUC-
nonb3yetca NMbo meTon namepeHunsa nepmoaa (agantmBHbIN), NMM6oO Me-
TOA cYeTa MMNYNbCOB (3a MHTEpPBAn ycpeaHeHus) — CTpoKa MeHIo «Yc-
peaH». [1na aatynkoB pacxoga, oOpMUPYOLWNX UMMYNbCHBIA CUrHan,
NPOMNOPLMOHanNbHbIA TEKyLLeMY pacxody, HYXXHO NPUMeHATb aganTue-
HbI MeToAd. B aToM cnyyae 4YacTtoTa BblUMCNAETCA Yepe3 U3MEPEHHbLIN
nepuop crnefoBaHUs UMMYNbCOB, AN Yero 3agaeTcs napameTp «Tycp»,
a TaKKe «Tyyw» — MUHMMarnbHas ANUTENbHOCTb BXOL4HOrO UMMynbca m
CTmake® — MaKCMMarnbHas AnNUTeNbHOCTb BXOAHOMO MMMyribca.

[ns gatynkos, BblOAOLWMX MMMYbChl, MPONOPLUMOHANbHbIE HaKonm-
NEeHHOMY O0OBbEMY, HY)XHO MPUMEHsITb MeTOZ4 cyeTa umnynbcoB. [lo
AaHHOMY MeToAy NPOM3BOAMTBLCS HAKOMMEHUE MOCTYMUBLUMX UMMYSlb-
COB 3@ MHTEpPBaI OCPEAHEHMS N BblYUCIIEHNE CPEAHEN YaCTOTbI.

AKTUBHBIN ypoBeHb Ha Bxoge WKW, paboTaiowero B nornyeckom
pexume, curHanmampyeT o cobbiTum ¢ gatymka. CobbiTve pernctpupy-
etca B VIKU ¢ yyeToM 3a0epXKKN «Tyake». COBbITUE CHMMAETCHA TOSbKO
nocrie nepexoga curHana B NacCMBHOE COCTOSIHME U douKcaumm ero Ha
BpeMsi bonee «Tyake». PEKOMEHOOBAHHOE 3HAYEHNE KTpakc® — D CEK.

2.5.8.3. B TennosbluucnnTene peannsoBaHa BO3MOXHOCTb HACTPOWKM KOHTPONA

2.5.84.

3MEeKTPONUTaHUSA NOAKMIOYaEMbIX PacXo4oMepOoB MO UMMYNbCHOW Jv-
HUK cBA3K. [oNa 3TOro HeobxoaUMO MMNYIbCHblE BXoabl TB, noaknto-
YyeHHble K [1P, ycTaHOBUTbL B MACCUBHbLIN PEXUM (NEPEMbBIYKM C KOHTaKT-
HbIX nap J1 — J18 formkHbl ObiTb CHATLI), @ UMMNYNbCHbIE Bbixoabl 1P
YCTaHOBUTb B aKTUBHbIN pPeXnm paboTbl (KOHTAKTHbIE Napbl COOTBETCT-
BYHOLLEIO MMMYIbCHOrO BbiX04a 3aMKHYTbI). YCTAaHOBUTb HU3KUIA aKTUB-
HbI YPOBEHb pacxodomepa, YTO COOTBETCTBYET YPOBHIO JTIOrM4ecKom
eauHuUbl npu Hyneeom pacxoge. B HacTtponkax TB ycTtaHOBUTBL:
«MPEOBPA3OBATEJIN» /| «<HacTtponkn UKU» /| «YpoBeHb — Bbico-
kun» / «<KoHTtpons MNP — Bkn» / «YcpeaH. — ABanTUBHO» | «Tycp = 60
cek». [1pn Taknx HacCTporKax peannsyeTcsa KOHTPOSIb Hann4mst MINTaHns
NP n obpaboTtka HC no oTkaszam npeobpasoBaTenen pacxoa.

B TB umeetca onumsa nsmepenus temnepatypbl U gaBfiEHNA XON04HOMN
BOAbI, UCMONb3yeMasi B pacyéTtax ans tennocuctemMol. [Ana aToro Mox-
HO UCnNonb3oBaTb TeMMepaTypHblie BXoAbl 5 nnu 6 (Bxogbl gasBneHnda 5
unu 6), K KoTopbiM nogkritodaetca gatumk XB. Mo ymonyaHuio 3Have-
Hue txB yctaHaBnueaetcsa 0°C, PxB — 0,1Mla.

BHUMAHUE! Heo6xoanmo cTporo BbIMNOMAHUTL OCHOBHOE YCrOBME
— HW B OQHOW M3 TPEX TEMMOCUCTEM MCMNOSIb3YyEMbIN TeMnepaTypHbIn
AaTynK He OOMmKeH ObITb HA3HAYeEH B Ka4eCcTBe M3MepuTensa Temnepa-
Typbl TennoHocuTens B Tpybonposoge otonneHna unm NBC, T.e. B Me-
HIO «[aTuyukn TP» B HaszHayeHusax T, HasHa4YaTb JaTyYMK, UCNOMb3ye-
MbI ona namepeHna XB, Henb34.

YctaHoBka txB (PxB) nposogutca B meHio «[TPEOBPA3OBATE-
nMn» | «AaTtumkn XB» / «faTtunk XB TC1-3» / «YcTaHoBKM txB (PxB)»
| «3Hau <MT5>, <NT6> (<NA5>, <NA6>)». BoibpaHHoe 3HayeHne XB
namepsaemoe, Hanpumep, gatdmkom T5, 6yaeT ncnonbL3oBaHo B pac-
4yéTe Tenna B TpybonpoBogax B KOHKPETHO BbIOpaHHON Tennocucteme,
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TO €CTb B pasHblX TEMSIOCMCTEMAX MOXHO MU3MEPATb U YYUTbIBaTb B
pacyéTtax pasHyo TemnepaTtypy (4aBneHne) XonoaHON BoAbl.

2.5.9. NpocmoTp apxmBoB

B TB BeayTtcs apxuBbl pasfgesibHO MO Kaxdon u3 Tpex Tensocuc-
TeMm. [Ina npocMoTpa apxMBOB HeEO6XOAMMO BbiOpaTb MeHo «Tenno-
cuctema X / ApxuBbl /| HacoBon apxuB», «CyTOYHbIA apXuUB» UNn
«MecsiYHbIN apXuB» U NPOCMOTPETb 3aNUCaHHbIE B apXMBbl 3HAYEHUSA
napameTpoB 3a WHTepBan apxmeupoBaHus. OOHOBPEMEHHO C 3TUM
AOCTYMN K apxXxuBaM BO3MOXEH U3 OCHOBHOIO MeHto B nogmeHto «APXWU-
Bbl» (cm. puc.[].6 npunoxenuna [ yactu Il HacToawero P3). Apxusu-
pyemble napameTpbl B cooTBeTCcTBMM € N.1.5.4.1 HacTodAwero P3 3anu-
CblBalOTCA B BUAE YUCIIOBbIX 3HAYEHUN (M3MepPSEMble U BblYMCNSEMbIE
BESIMYUHbI) U B BUAE CMOB COCTOSHUMW. 3aMeHa B CIioBax COCTOSAHUSA
npoyepka Ha cMMBOn X CBUAETENbCTBYET O BO3HUKHOBEHMM HC mnn o
cobbiTun B MmeHo « CTATYC TC».

[MpocMOTp CyMMapHbIX apXMBOB U apXMBOB HapacTaloLMM UTOrOM
(8na mcnonHenms TCPB-024M) no Kaxgow TensiocUcTeMe M UTOrOBbIX
AaHHbIX goctyneH Takke B meHio «OBLWWME OAHHBIE TB» (cm. puc.
0.3 npunoxenua [ yactu Il). B ucnonHeHun TCPB-024M+ B MeH0
«OBLWUE OAHHbIE TB» apxuBbl HeQOCTYMHbI.

2.5.10. Ba3bl gaHHbIX

Mpn BBOAE Npmubopa B 3KcnnyaTauuio BCe BBOAWMbIE NapamMeTpbl
dukcupytotcs B eanHon 6ase TB. CkBo3Hasi Hymepauusi napameTpoB
6a3sbl npuBegeHa B npunoxeHun E yactu Il. JocTyn kK npocmMoTpy 6a3sbl
npounssogutca B meHio «MPOCMOTP BA3» (cm. puc.[1.2 npunoxeHus
O vactu 1l). B meHio «O MPUBOPE» npnBoguTCA KOHTPONbHAA cymma
6a3bl B BMAe BOCbMM3HA4YHOro koga. JlloGoe HecaHKLMOHMPOBaHHOE
n3MeHeHue kakoro-nnbo HacTpoeyHoro napameTpa TB nocne BBoaa
npubopa B aKcnnyataumo, NPUBOAUT K UBMEHEHUIO KOHTPOSTbHOW CyM-
Mbl 6a3bl U1 MOXeT OblTb BbISABMEHO KOHTPONMPYIOLLEN OpraHu3aumen.
KoHTponbHass cymma 6asbl MOXeT ObiTb NpeacTaBneHa B OTYETHOM
dopme.

2.5.11. NMpumep HacTponku aBTopeBepca B TB.

B meHio «OBWME OAHHbLIE TB» Bbibupaetca nyHKT «CurHanm-
3auma». B ctpoke «CurHanusauma 1» Bbibupaetca onuus CurHanm-
3auma — <BKN>, B CTpoke Tun — <Hanp. not.>. [lpn 9TOM B MEHIO
«MPEOBPA30OBATEJIN» Ha3saHue nogmeHio «Pacxom MP7» name-
HaeTcs Ha «CobbiTne MP7» (cm. puc. 1.7 yactu |l HacToswero P3). B
3TOM NMOAMEHIO crieayeT BblbpaTb CTPOKy «YcTaHOBKU» / «HacTponkm
UKW» 1 nponssecTun cnegyowme HasHayeHus:

- YpoBeHb — <Huskun>;
- Tpake® — «5 CeK» (A58 UCKIMIOYEHNS NOXHbIX cpabaTbiBaHWi).

B cnyyae, ecnn Bxoag DIR1 ncnonb3yetca Kak UMMYrbCHbIN BXOS,
npuema nHgopmaumm ot NP7, a B MmeHo «[aTtuuku TP» B nyHkTe «[1-K
MP» yctaHoBneHa onuusa «MP7», BKNIOYNTL CUTHANM3aLNI0 HEBO3MOX-
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HO (B cTpoke «CurHanusauusa 1» onuus CUrHanmMsauma — «OTKI» He
nameHsetcs). nsa HasHaveHna NP7 B kavyecTBe JaTyuka cUurHanusaumm
HeobxoamMmo B MeHio «[aTtumkm TP» yctaHoBuTb B nyHkTe «[-k MP>»
cooTBeTCTBYylOLWEro Tpybonposoaa 3HadeHne «Qaor», unm BolopaTb B
KayecTBe gaTyumka curHanmsauum nwbdbonm csodoanbin MP8 wnnn P9,
NoAKNYEeHHbIE COOTBETCTBEHHO K BXogam DIR2 n DIRS3.

B meHio «TEMNIOCUCTEMA 1» oTkpbiTb nogMeHio «HacTpomnku
TC1» n BbIbpaTb CXxemy, COOTBETCTBYIOLLYIO 3UMHEMY (OTONUTENBHOMY)
Ce30Hy aKcnnyaTauuu, Hanpumep, «Cxema 23-10». [lanee Bontn B
CTPOKY MeHI «ABTOpeBepC OTKIYeH» U ycTtaHoButb «O6cn. TC —
no peney, B ctpoke «Cyet» — pexum «CurHan +G2>0», nocne 4ero B
CTpOKe MeHI0 «ABTOpeBepC» NOSIBUTCA HAONMUCh « BKITHOYEH».

B meHio «TEMNIOCUCTEMA 2» oTkpbiTb nogMeHio «HacTpomnku
TC2» n BbIbpaTb cxemy, COOTBETCTBYHOLLAA NETHEMY (MEXOTONUTENb-
HOMY) Ce30Hy aKcnnyatauuu, Hanpumep, «Cxema 23-11». [lanee B
CTpoKe «ABTOpeBepPC OTKNKYEH» ycTaHoBUTL «O6cn. TC» — <no pe-
ne>, B crpoke «Cyer» — pexum «HeTt curH. +G2=0». [laHHble Ha-
CTpoKkn obecnevmBaloT NepeknoyeHne TennocnucTeMbl No curHany pe-
Bepca 1 Hanu4m/oTCyTCTBUIO pacxoda B obpaTtHom Tpybonposoae.

lNpokoHTponupoBaTb Ha Bxoge DIR1 Hanuume curHana norndeckomn
eanHULUbI, YTO COOTBETCTBYET MPAMOMY HarnpasneHuo NOTOKa pacxo-
aomepa u a3umHemy ce3oHy. TC1 pabotaeT, TC2 — oTkntoYeHa.

Hannuyne curHana normnyeckoro Hynsa Ha Bxoge DIR1 cooTBeTCTBY-
eT obpaTHOMY HanpasfeHuto MNoToka B obpaTHom TpybonpoBoae wu
netHemy ce3oHy. OTcyTcTBME pacxoga B obpaTHom TpybonpoBoae
TaKkKe ONarHOCTUPYEeTCHA Kak nepexon Ha NeTHUN pexmm paboTbl gaxe
npuv HanNM4YMM curHana normyeckon egmHnubl Ha Bxoge DIR1.

Pacxogomepsl, Bbinyckaemble 3A0 «B3JIET», cummeTpudHbie n
UMEKT OAMHAKOBbLIA OManas3oH U3MEPEHUs pacxoga B NpsiMOM M 06-
paTHOM HarnpaBfieHun, NO3TOMY AN BbINOSIHEHUS NPeanoXeHHbIX Ha-
CTpoeKk HeobGXxoaMmo ycTaHaenuBaTb UX B TpybonpoBo4 B COOTBETCT-
BUW CO CTPESIKOM Ha U3MEPUTENIbHOM y4acTKe, yKa3blBatoLLlen Hanpas-
NeHne noToka.

2.5.12. Ucnonb3oBaHue (pyHKLUN CUrHanNmM3aumm.

K mogynto KommyTaumm TenNoBbIMUCTIUTENSA MOXHO NOACOEOUHUTL
Ao 9-Tv gatyvkoB pacxoga. B cnyvae, korga ncrnonb3ytoTcs yHKUMU
«CurHanusaummn» onga peannsaumm KOHTPONS NUTaHNA pacxogoMepoB
Nno OTAENbHOW NUHUK, 0B6paboTKM CurHana HanpaereHus noToka (pe-
Bepca), oOXpaHbl, MOXapHOW CUrHanuaauum, To BblbpaHHass PyHKUMS B
MeH «CurHanusaumsa 1...3» XeCTKO npuBs3aHa K COOTBETCTBYOLLEMY
umnyrnscHomy Bxogy DIR 1-3.

[na KOHTpona Hanuuus NuTaHna NbbIX TPeX pacxogoMepoB Mo
norn4yeckomMy curHany, unu noboro BblOpaHHOro, He06XxoANMO NPoun3-
BECTM criegyroLlime HacTPOUKU:

- B MeH «CurHanusauma 1...3» BbIOpaTb oNuuio «BKI», NPU 3TOM BXO-
Abl DIR1-3 TB nepexoadar B COCTOsIHME JIOrMYECKUX BXOAO0B (CurHanm-
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3aums 1 3aHumaet Bxoa MKWN7, curnanusauus 2 — K8, curHannsaums
3 — UIKWM9), ogHoBpemeHHO ¢ aTum MeHio «PACXOA MP7...NMP9» name-
HuTcsa Ha « COBbITUE MP7...MP9» (cm. puc. 1.7 yactu |l HacTosLwero
P3);

coeauHUTb kabensamu ¢ cobnogeHMeM NonsPHOCTU NIOTMYECKNE BbIXO-
Abl pacxogomepoB ¢ Bxogamu DIR1-3 moaynst kommyTauum (BbIXoAbl
pacxoaomMepoB OOMKHbI ObiTb YCTAHOBMEHbI B aKTUBHbBIA PEXUM, B pac-
xogomepax «B3JIET OP Jlant+» 6e3 moaynsi akTUBHOMO BbIXO4a KOH-
TpOnb NUTaHWs He ocyulecTBnsaeTtcd). B mogyne kommyTtauumn TB ne-
peMblyku ¢ pkamnepos J13-J18 fOMmKHbI ObiTb yaaneHs.l;

B MeHio «Hactponku UKU 1..6» BbiOpatb onumio «lMpaBuno» —
«MKWUT7 (8,9)», 4TO COOTBETCTBYET KOHTPONIO NUTAHNA BblIOpPaHHbIX pac-
X040MepOoB Mo cegbmoMy (8, 9) normyeckomy Bxoay;

B meHo «Hactponkn UKWU 7...9» BLIGpaTb onumio «YpoBeHb» — «Bbl-
COKUW», ONA NapaMeTpa «Tyakc» ANSA UCKITHOYEHUS NOXHbIX cpabaTbi-
BaHWUM YCTAHOBUTb «5 CeK».

OTknoveHne nuTaHus B pacxogomepax (normyeckm 0 Ha Bxogax
DIR1-3) dukcmpyetca B apxmBe TB B crose coctoaHumn ctatyca TC
«CurHanusauua 1..3» a B MeHw «Pacxop» OnNa KOHTpONMpyembix
pacxogomepoB BbiBoaUTCs coobuieHne «OTkas UK».

Onsa peanusaunn yHkumMn «OxpaHa» unun «lMoxapHas curHanu-
3auma» goctatodHo B meHio «OBLUUE OAHHBIE TB» B cTpoke «Cwur-
Hanusaums» BbiOpaTb, Hanpumep, «CurHanusaumsa 2». [lanee BKo-
YNTb CUrHanmM3aumio (onums «BKN»), BbIGpate TN (Hanpumep, «oxpa-
Ha»), nocrne 3Toro umnynbcHbln Bxoa DIR2, cooTBeTCTBYIOLWMNN BOCb-
MOMY MMMYNbCHOMY BXOAY, NEPEXOAUT B JIOrMYeckn pexum. Noaknto-
YNTb K HEMY pa3MblkaTesflb C HOPMaribHO 3aMKHYTbIM KOHTAKTOM, nepe-
BecTu Bxog NP8 B akTUBHbIN peXxmnm (KOHTakTHble napbl J15, J16 3amk-
HYTbl), ycTaHoBUTb B «HacTtpounkax UKWU» ansa NP8 YpoBeHb — «Hu3-
KAN» N <Tyake® — «0 cek». [Mpn pasmMbikaHMM HOPMasnbHO 3aMKHYTbIX
KOHTaKTOB B apxuBax TEMsIoCMCTEM B CTpoke cocTtosaHmna «Ctatyc TC»
OyneT BbiCTaBneH hnar Hanuums cobbITUS COOTBETCTBYIOLLMIA COCTOS-
HUO «CurHanusaumsa 2». [lo Hanuuuio pnara B apxmBax B MEHIO
«Ctatyc TC» MOXHO oueHuBaTb cpabaTbiBaHWe curHanmMsaumm u ue-
NOCTHOCTU obObekTa oxpaHbl. CurHanusaums otobpa)kaetcsi BO BCeEX
apxmBax Bcex 3afaHHbIX TEMNIOCUCTEM.
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2.6. NMpumep HacTponkn TB ana cxembl Tennonotpebne-

Hua A23-12.
2.6.1. Noakntoyaemblie Npudopbl U AaT4nKK NpuBeaeHsl B Tadn. 10
Ta6bnuua 10
HanmeHoBaHue npubopa (gatymka) Vil;l\na;:ezal-?:ﬂ

Tennosblumcnutens «B3JIET TCPB» mop. TCPB-02
ncrnonHeHne TCPB-024M — 1 wr.

Pacxogomep-cyeTyunk anektpomarHutHbin «B3JIET 3P»

NCMNOJTHEeHne 3PCB-44011/80, aKTUBHbIN BbIxod, | 0,869-217,300 mM°/y

Kp=25,000 nmn/n — 2 wr.

Pacxogomep-cyeTyunk anektpomarHutHbin «B3JIET 3P»

NCMNOJTHEeHne 3PCB-44011/25, aKTUBHbIN BbIXOA, 0,085-21,23 M*/y

Kp=250,0000 nmn/n — 1 wr.

Komnnekr TepmonpeOGpa3OBaTene|7| conpoTuBIieHnA

- (o]
«B3JET TMCy, Pt500/1.3850 — 1 napa (2 wr.) 0-180°C
Tepmonpeobpasosatens  conpotuenerHnss  «B3JNET 0 - 180 °C
TMNCy», Pt500/1.3850 — 1 wrT.
MNMpeobpasoBaTtens aaeneHus KPT9-00-U-C2-MC-M20- 0-1.6MMa

1,6-0,5-2T3 (4-20 MA) — 2 .

2.6.2.

2.6.2.1.

2.6.2.2.

Mopsgok oencTBuin NpU HaCTPONKe

MepeBectn npubop B pexum HAJTALKA, ons yero yctaHoBuTb nepe-
MbIYKY Ha KOHTaKTHyt0 napy J4. B npaBomM BepxHeM yriy Aucnrnes npu-

6opa [OOMKEH MOSIBUTLCH MUraloWmMin MHEMOHUYECKUIA CUMBON
«3AMOKN».

B meHto npubopa BbibpaTh: «Tennocucrembl» / «Tennocucrema
1» /| «HacTponkmn TC1» / «<Cxemax.

M3 cnncka cxem Bblbpatb «A23-12» M HaxaTb a nocrie 4ero npo-
n3onaeT 3arpyska B TEMnoCUCTeMy KOHdurypauum wabnoHa ¢ cooT-
BETCTBYIOLLUMM anroputMoM pacdéta Tenna, yCTaHOBKOW YCIOBUW U
peakumin HewTaTHbIX cuTyaumn (HC), aBTOMatMyeckum HasHayeHuem
no nopsaky Bo3pactaHns HoMepoB AaTymkoB pacxopda (MMP), oaBneHns
(MA) v Temnepatypsbl (MT) B MeHo «TpybonpoBoAbl» B COOTBETCTBUM
Cc BblbpaHHOM cxemon. [lo ymonyaHuo B anroputMe ydeta Tenna

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

HacTtponka napameTtpoB XB npoussogutcsa B meHio «lpeobpaso-
BaTenun» / «dartyukmn XB» / «YcTtaHoBKa (txB, PxB)».

[MpouncxoguTt aBTOMaTMYeCKas yCTaHOBKA YCNOBUW HELUTaATHbIX CU-
Tyauum n peakuuen Ha HuxX onst BbibpaHHOM cxembl Tennoyyeta. [Npu
HeobX04MMOCTN YCIOBME HELUTAaTHOW CUTyauMuM MOXHO OTKITHOUUTD.
Takke MOXHO M3MEHUTb YCNOBME peakuun Ha HewTaTHY CUTyauuio.
Ana pepnaktupoBaHus ycrosu HC 1 peakumin Ha HUX HYXXHO B MEHIO
npubopa BbIbpaTte «Tennocucrtembl» / «Tennocuctema 1» / «Ha-
cTtpounkun TC1» / «Hactponku HC TC1». NepeyeHb BO3MOXHbIX He-
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2.6.2.3.

2.6.2.4.

a

LWTATHbIX CUTyaUUN C peakumsaMu Ansg KOHKPETHbIX YCIOBMIA NPUBELEH B
npunoxenun B vactu Il HacToswero PO (tabn. B.1 n B.2). 13 npuse-
AEHHOro cnucka cnegyeTt BbibpaTb Tpebyemyto HC.

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

Mockonbky B gaHHOM npumepe B Tpybonposoae MBC He ucnonb3yeTcs
AaTynK gaBneHusi, HeobxoanMMO YyCTaHOBUTb €ro AOrOBOPHOE 3HAYEHMe.
[ns atoro BbIOpaTh NyHKT MeHo «Tennocuctema 1» / «TpybonpoBo-
abl» | «datumkm TP». [lanee, nocnegoBaTenbHbIM HaXXaTUEM KHOMKU

Bbl6paTb meHio «[daTtymkn TP3 TC1» n HasHauMTb JaTynky Aaene-
Husa «A-k NMO» 3Ha4veHne «Pgor». Bontn B MeHi0 «[JoroBop. KOHCTaH-
Tbl» WU BBECTM HeOoOXoOQMMOe 3HadeHWe [OOroBOPHOrO OaBrfieHUA B
TpeTbem Tpybonposoae (Hanpumep, 0,9 Mlla). B aTom Xe MeHto ycTa-
HOBWUTb BCE JOroBOPHbIE 3HAYeHUsa B Apyrux Tpybonposogax «Tensno-
cuctembl 1».

B meHto npubopa BuiOpaTh «lMpeobpasoBaTenun» / «Pacxony.

B ctpoke «Tun MNMP» BbIbpaTb N3 cnucka HyxHbl TMn 1 DN pacxo-
Aomepa, nocne 4ero NpovsonaeT aBTOMaTUyeckas 3arpyska HeobXxo-
ANMbIX 3Ha4YeHun ycTaBok. Ecnn Tpebyemoro Tvna pacxogomepa HeT B
crnucke, TO peKOMeHAYeTCs BbINOSHUTL crnegytoLlee.

) BbIOpaTbh M3 MMEKLLErocsa cnmucka Tmn pacxogomepa anga tpebyemoro
AnameTpa Tpybonposoga. B npumepe B nepsom TpybonpoBoge uc-
nonbayetca pacxogomep anametpom DN8O. Beibnpaem 3P-420/80.

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

2.6.2.5.

YeHMe HY)XHO pas3genuTb Ha AnanasoH U3MepeHus pacxogomepa Aans
nosly4eHust KoppekTHoro 3HavyeHns QHH. Pacxopgomep SPCB-440]1 pa-
6otaeT B AnanasoHe 1:250 n QBH cocTtaenseT 217,3 M3y, Torga kop-
pekTHoe 3HauyeHne QHH cocTaBuT 217,3/250 = 0,869 m°/u. Ero cneoyet
3anuncatb B COOTBETCTBYIOLLYI CTPOKY BMECTO 3HA4YeHus, Kotopoe Obl-
N0 paccuynTaHo Ans Apyroro Tuna pacxogomepa. 9Ty npouenypy cne-
AyeT NoBTOPUTb ANs Kaxaoro Tpybonposoaa:

Tpy6onpoBog 1: QHH paBHo 217,3/250 = 0,869 M3
Tpy6onposog 2: QHH paBHo 217,3/250 = 0,869 M*/u.
Tpy6onposog 3: QHH paBHo 21,23/250 = 0,085 M*/u.

B meHio «YcTaHoBKu» BbibpaTb «HacTtponkn UKWU». Nocneposartens-
HbIM Ha)XaTWeM KHOMKM NpoBepUTb 3HaAYeHUa napameTpoB «Ypo-
BeHb», «KoHTponb MNP» u «MpaBuno» ana MKN1-UKN3. 3HauyeHune

napameTpa «YpoBeHb» A0MKHO ObiTb «Bbicoknn», «<KoHTponb MP» —
«Bkn.», a «MpaBuno» — «MO UMIM» ans sBcex TpybonpoBoaoB..
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2.7. NMpumep HacTpoukn TB ana cxembl TennonoTpebdne-
HUA «lMonb3oBaTesribCKana».

2.71.

[na onucanua HacTtponku TB B cnyyae npuMeHeHus cxembl «llonb3o-
BaTenbckas» npu Belbope oopMynbl pacdeTa Tenna:

WTc = M1 (hl — h2) + M3 (h4 — hyg), 3)
BblOMpaeM He3aBUCMMYIO CxeMy TennonoTpebneHusi, npuBeaeH-
HYI0 Ha puc.3:

th Py Q TennoobMeHHMK

U3 TC HDQL@ |

Cucrema
oTOonneHus

t. P2 Q Koutp.

BTC 4—1><]~J—-|-@ LI

MoonuTtka
Q3

@*

Puc.3. HezaBucumas cxema tennonotpedneHusa ¢ noanuUTKon 3 obpartHoro

TpybonpoBoaa
2.7.2. Ansa npasunbHon paboTtbl TB TpebyeTcsa npom3BecTn HasHadYeHne at-
4YnkoB NMo 4-m TpybonpoBogam, Npuyem TpPeTUn MU 4YeTBepTbii Tpybo-
npoBO4 B JaHHOM anroputMe ABMAKTCA «BUpPTyanbHbiMU». TP3 wnc-
nonb3yeTca And nogcyeta Maccbl BoAbl B TpybonpoBoge noanutki B
COOTBETCTBUM C BblOpaHHbIMM gatunkamu MNT m MN[0, T.K. macca 3aBucut
OT Benun4yuHbl TemnepaTtypbl U gasneHnd. TP4 ucnonb3yeTtcsa Ana nog-
cyeTa JHTaNbLMNUNU CO CBOMMW 3HAYEHUSIMU TeMnepaTypbl U OaBreHus,
npuyeM HasHadeHHble OaTyMKM B JaHHOM TpybonpoBoge MoryT OTnu-
YaTbCsl OT Ha3HadeHHbIX aaTtymkoB B TP3. Npumep HasHayeHns gaTtyuun-
KOB NpmBeaeH B Tabn.11.
Tabnuua 11
Tpybonposogbl TP1 TP2 TP3 TP4
NP1 MP2 nnn Qpor =0 NP3 Qpor=0
HdaTtumnku MnT1 nr2 MnT2 Mnr2
Mo na2 Na2 Na2

Mpn Ha3Ha4YeHMM OaTYMKOB B COOTBETCTBUM C Tabn.11, pacyet Te-
nna segetcsa no dopmyne (3), npu 3TOM:

Ml, h]_ =f (tl, Pl);
M3, hz, h4 =f (tz, Pz)

[aHHasa dopmyna HasHavaeTcs B MeHo «Tennocuctembl» / «Te-
nnocuctema X» / «Hactpouku TCX» / «k Anroputmbl TCX».
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2.7.3. Ins paHHon cxembl B Tpybonposoae TP2 patumk NP2 HasHauaeTcs,
€CNN NCMNONb3yeTCHA KOHTPONbHbIA pacxogomMep, npu atom macca B TC
cuutaetcsa kak Mtc = M1-M2+M3. lNpu OTCyTCTBMM KOHTPOSNBLHOIO pac-
xogomepa, Ans pacxoga A0SMKHO ObITb HAa3Ha4YeHo 3Ha4veHne Qpor, npu
aTom macca B TC cuntaetca kak MTc = M3.

2.7.4. B cny4yae ecnu Tpetun TpybonpoBoa UCNONb3yeTcsa B KadecTBe nog-
NUTKN xonogHown Boaow, To gatumku MT3 n MNO3 gomkHbl 6bITb HA3Ha-
YeHbl KaK JaTymnku txB N PxB COOTBETCTBEHHO; €crnv nognuTtka bepetcsa
n3 gpyroro TpyéonpoBoaa, To Aatunkn txB n PxB AOmKHbI OblTb Ha3Ha-
YeHbl N3 aToro Tpybonposoaa.

2.7.5. TNpumep HacTporkn cxembl «llonb3oBaTenbckaa» Ons OTKPbITOW CUC-
Tembl oTonnexus n NBC.

t4 Py 01 t1 Py Q
N3 TC | | g W3 TC | g

t P oo t P o
BTC | | E BTC | E

ts P q ts P3 q

| | g HaTIBC | i HaFBC

ty P-I( 04

I | Uupk. NBC

a) OTkpbiTas AByxTpybHasa cuctema 6) OTKpbITas YeTblipexTpybHas cuctema
oTtonneHuna + Tynukosas [BC ¢ uupkynsauven 'BC
Puc.4. Cxembl TennonoTpebneHnsa ¢ NOANUTKOA M3 pasnM4HbIX Tpybonpo-
BOOOB

2.7.6. Ana cxembl, npuBegeHHON Ha puc.4a, Ha3HayYeHue OaTYMKOB JOJTKHO
NnpPOM3BOAMTLCSA B COOTBETCTBUM C Tabn. 12.

Tabnuua 12
Tpybonposoabl TP1 TP2 TP3
MnP1 nr2 MnP3
Jatynkn MnT1 Mnr2 nT3
na1 naz nas

2.7.7. na cxembl, npuBeaeHHON Ha puc.46, Ha3HavyeHne OATYNKOB OOSDKHO

npPoOM3BOAMTLCSA B COOTBETCTBUM ¢ Tabn. 13.

Ta6nuua 13
Tpybonposoabl TP1 TP2 TP3 TP4
MP1 nP2 NP3 NP4
Jatynkn MnT1 Mnr2 nT3 nr4
no1 nao2 nao3 no4

Mpn Has3HayeHUn JaTYNKOB B COOTBETCTBUM C Tabn.12, 13 pacuet
Tenna BegeTcs COOTBETCTBEHHO MO hopmMyram:

WTtc =M1 (hl — hz), Wresc = M3 (h3 - hxs) (4)
W1c = M1 (hy — hy), WrBc = M3 (hs — hyg) + M4 (hs — hyg) (5)
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2.8. NMopsapok paboTbl

2.8.1.

2.8.2.

2.8.3.

Mocne BkntoyeHus TB Ha aucnnee nHauumpyeTcs MHopMmauus o0 BOC-
CTaHOBMNEHUN KoHdurypauum npmbopa, npu 3TOM NPOM3BOANTCS cCamMo-
KOHTpOnb npubopa. Mo 3aBepLlIeHN0 CaMOKOHTPONsS Ha Aucnrnee oTo-
OpaxaeTcss OCHOBHOE MeHH. BBeaeHHbI B akcnnyaTauuilo TennoBbl-
yncnutTens paboTtaeT HeENPEepPbLIBHO B aBTOMaTUYECKOM peXxunme.

B TB peanun3oBaHO coxpaHeHne 0TobpaKeHUs COCTOAHUSA ancnnes
Ha MOMEHT OTKNYeHus nutaHus. [Npn nepesarpyske TB nocne Bknto-
yeHus nutaHma B pexume PABOTA nnn HAJTALKA, npnbop BbixoanT B
BETKY MEHIO, B KOTOPOW OH Haxoawurica OO0 OTKMAYeHUa nutanus. [pu
nepesoge npubopa n3s pexunma HAJIAOKA B pexum PABOTA 6e3 oT-
KNIOYEHU NUTaHna (CHATUE NepeMblYKM C KOHTaKTHOM napbl J4), npu-
Oop BXOAUT B OCHOBHOE MEHIO C OTOBpakeHnemM BpEMEHN 1 AaTbl.

PaboTta nonb3oBaTensi ¢ TEMNMOBbIYUCIIUTENEM MOXET OCYLLEeCTB-
nATbCA NMMBO C NMOMOLLLI KnaBuaTypbl U Aucnnesi, NMMbo ¢ NoMoLLbH
nepcoHarnbHOro KoMnblTepa.

CuntbiBaHME TEKyLMX 3HAYEHUN M3MepsSieMbliX NapameTpoB, a Takxke
COOEpPXXMMOro apxX1MBOB UM XypHana OenCTBUW ornepaTtopa MOXEeT OCy-
LecTBnATbeA ¢ gucnnesa TB.

BHUMAHMUE! Ha dQucnnee TB moxem Habnrodambcsi Heyc-
mol4ueasi uHOUKayusi meKyu,e2o 3Ha4yeHusi pacxoda e cry4ae
U3MeHeHul pacxo0a, cesi3aHHbIX C MYyCKOM, OCMaHO8OM uUJiu pe-
2yNlupoeKoll nmomoka mernsioHocumerssi, a makxe fnpu 3HavYeHuu
pacxoda Huxe HaumMeHbwe20 Osis1 ucnosnb3yemo2o muna [1P. He-
ycmoliyueocmb UHOUKayuu pacxoda rpu pe3Kux U3MeHeHUsIX umnu
Manbix 3Ha4YeHusiX pacxoda cesi3aHbl ¢ nepuodom obpabomku
uHgopmayuu, ebieodumol Ha ducnnell, u He esiussem Ha pabomy
cyem4yukoe o6Lema mensioebI4uc/IuUmernsl.

CuunTbiBaHME 3HAYEHUI apXMBUPYEMbIX NapamMeTpoB MOXET OCYyLLEeCTB-
NaTbCA C mMHAukaTopa M no wuHTepdencam RS-232, RS-485 wnu
Ethernet.

[na dopmupoBaHns OTYETOB BO3MOXHO WCMOSIb30BaHWE TOSbKO
TEX apXMBHbIX [aHHbIX, KOTOPbIE 3anucaHbl MO UCTEYEHUO KaneHaap-
HbIX CYTOK C MOMEHTa nocrieaHero nepeknodeHnsa ns pexnma HAJINAL-
KA B pexxum PABOTA.

2.9. Bo3aMmoOXHble HencrnpaBHOCTHU

2.9.1.

B npouecce (yHKUMOHMPOBAHMS TENMOBLIYUCANTENS MPOU3BOAUTCS
anarHocTtuka coctoanua TB, MNP, MNT v M. ®akt BO3HUKHOBEHUA HEUC-
npaBHOCTM OTobOpaXkaeTcs Ha aucnnee TB B OCHOBHOM MEHIO, a Takke
B MeHio «Tenmnocucrembl» MOsIBEHNEM OAHOrO MNU OBYX BOCKIMLaA-
TenbHbIX 3HAKOB.

lMosBneHne ogHOro 3Haka ! o3HavyaeT npeaynpexaeHne o HewTaT-
HOW CUTyaLun, He BNUAIOLLEN HA KOMMEPYECKUN YYeT.

lMosaBneHne OByx 3HakoB !! cBMOETENbCTBYET O BO3HWKHOBEHUU
KPUTUYECKON OLLMOKM, BANSAIOLLEN HA KOMMEPYECKUIA YYeT.
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B TB peanu3oBaHO WMH(pOPMaUMOHHOE OTOOpaXeHWe COCTOSHUSA
npubopa npu Hann4YnMn oTkasa ero annapaTtHoun Yactn. CoobuieHne Bbi-
BOANTCSA B BUAe oToOpakeHnss cumBona «X» B NPaBOM BEpPXHEM Yriy
ancnnes (psgom ¢ cumsoriom «3AMOK»). 3ToT cmmBon 6Gnokupyet
oToGpaxeHue 3HakoB ! u !l. [pn Hannumm cumeona «X» B BEPXHEWN
CTpoKe npubop TpebyeT pemoHTa.

BHUMAHMUE! Cnmeon «X» B BEPXHEM Yrny AUCnnesa He nytatb C
CUMBOSIOM «X» OTOBpaKeHUs COCTOSAHUS TENIOCUCTEMbI, HaXoasLWwen-
Csl B OTKMOYEHHOM COCTOSIHUM (NpocToe) npu paboTe B peBEPCUBHOM
pexvme. ITOT cMMBON 0603Ha4aeT oTkYeHHyto TC B COOTBETCTBUM
C OTONUTENbHBIM M MEXOTOMUTESbHbIM CEe30HaMK 3KChnnyaTauuun, m
oToGpaxaeTcs B MeH «TenmocuctemMbl» HanpoTMB OCTAHOBIIEHHOW
TC.

2.9.2. Mpn BO3HMKHOBEHMM Kakoro-nnbo oTkasa MnvM HewwTaTHOW CuTyauuun B
CTpokax cocTtosiHna mMeHo «Tennocucrtema X» / «PacyeTHble AaH-
Hble» NoABUTCA cMmBon X, Hanpumep:

BHUMAHMUE! Ctpoku coctoaHna B MeHo «Tenmnocuctema X» /
«PacyeTHble gaHHbIe» MNOABMAITCA TOnbko B pexume PABOTA (cm.
puc.[l.4 npunoxeHus [ yactu Il HacToswero PJ).

O6Ge CTpoKM MO3BOMST BOWTM B OKHO MHAMKALMKN pacLUMdPOBKU

cratyca HC HaxaTuem KHOMKu G (cm. puc.5):

& TC1:HC3
® Q1< QloTc
B CoctosiHne HC Ectb

Puc.5. UHaukaumsa crtatyca HC B meHro «Tennocucrtema X» / «PacyeTHble
OaHHbIEY.

Mpy NosIBNEHMM HECKONbKMX CMMBOMOB X, NPOCMOTP MHAMKALUK

pacwmdgpoBku ctatycoB HC npomnsBoanTcs HaxxaTmemM KHOMKK .

AHanornyHbin cumBon X nosiBUTCA B CTpoke «CTaT. Tp» MEHK
«TpybonpoBoabl» / «PacyeTHble AaHHble» COOTBETCTBYOLLlEN Ten-
nocucTeMbl, Hanpumep:

—>Crar.Tp=---X--
(HOmep npusHaka) (6) (1)

Bongsa B nogmeHio «CTaT. Tp» HaaTMeM KHOMKU G MO>XHO Tak-
Xe onpeaenuTb npuaHak HC (cMm. puc.6):
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JCTATYC TP1 TC1

=Q > QBH HeT
mQotc < Q < QHH HeT
=Q < QotcC aa

=OTkas NP HeT

"t <tHy; t>tBy HeT
P < PHH; P > PBH Het

Puc.6. Unaukauua crtatyca HC B meHio «TpybonpoBoabl» / «PacyeTHble

OaHHbIe.

[unarHoctnpyemasa HeucnpaBHOCTb: TeKyLWUn pacxon MeHblle yc-
TaHOBMEHHOW OTCEYKM MO pacxoay.

OpQHoOBpEMEHHO C 3TUM B CTpPoKe MeHK «CTaTyc» COOTBETCTBYHO-
LLero gatymka nosiBUTCS HagnNMcb O BO3HMKHOBEHUM HEUCTNPABHOCTW.

AHanornyHbiM obpasom pacwmdpoBka draroB CrioBa COCTOSIHUSA
HC nosBnsaetca B noameHio «Tennocuctembl» / «Pac4yéTHble OaH-
Hble» / «[JaHHble 3a Yac». Tak xxe nmeetcsa pacumdposka dnaros co-
ctosaHua B onumn «Ctatyc TC» MeH0 «ApXUBbI».

2.9.3. Tekywmn anroput™ yyeta (nogmeHwo «Tenmnocucrtembl» / «Pac4yéT-
Hble AaHHble» / «[JaHHble 3a Yac»)

OnucaHue cnoBa COCTOAHUA cTaTyca Tennocuctemel (cM. Tabn.14):

(11) ©)

Mpumep: — X — cooTBETCTBYET CEAbMOMY MOS0 CriI0Ba COCTOSAHUSA,
YTO COOTBETCTBYET HaNM4yMio CUrHana nepekritoyeHns no pesepcy.

Tabnuua 14
MHdpopmMaumoHHbIE KoAbl [MpnynHa BOZHMKHOBEHUS
0 3anpet paboTbl TENNOCUCTEMbI - HE UCMOJSb3YETCH B apXmBax
1 3anpeT cyeTa no TennocucTeme, OCTaHOB NGO NporpamMmmMHbIn, NGO
no pesepcy
2 HeBepHas koHurypauma no tennocmcreme
3 He ncnornb3yetcsa
4 CoctosiHue curHana CUrHANMU3ALUUA 1
5 CoctosHue curHana CUTHANMU3ALUA 2
6 CoctosiHue curHana CUrHATTIM3ALINA 3
7 CocTosiHMe curHana nepexksnyeHrs no pesepcy 3adnKCMpoBaHO
3 OcTtaHoB c4eTa no tennocucteme npu cpabartbiBaHun HC ¢ peakuunen
— «OctaHoB TC» unu Bbixoa B pexxum KAJIMBPOBKA
9 Mepexon Ha goroBop Mo Tennocucteme npu cpabatbiBaHumn HC ¢ pe-
akumen — «Pacyert TC por»
10 OcTtaHoB c4yeTa Tenna (ans cxembl «lonb3oBaTenbckas»)
11 OcTtaHoB cveTta 'BC (ansa cxembl «lMNonb3oBaTtenbckas»)
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2.9.4.

2.9.5.

2.9.6.

Mpw BO3HMKHOBEHMM cOos1 NMBO OTkasa B pabote TB Heobxoaumo ans
NpOBEpPKN NPOU3BECTU Nepesanyck npubopa nyteM KpaTKOBPEMEHHOIO
oTKNtoYeHns nutanmsa. Ecnm nocne nepesanycka npnbop He BO30GHO-
Bun paboty, To Heob6xoaMmMo 0BpaTUTLCA B CEPBUCHbLIN LEHTP UK pe-
r’MoHanbHOE NpeacTaBUTENLCTBO.

lNpn oTkasze ogHOro W3 gaTyMKoB cornacoBaHHon napbl T gormkHa
npoun3BoaMTbLCA 3aMeHa 0bomx npeobpasoBaTtenen cornacoBaHHOM na-

pbl.

Mpwn oTCyTCTBMM CBEYEHMSt nHOMKaTopa Ha TB HeobxoaMmo npoBepuTb
HanuuMe Hanps>keHus nNUTaHna NnMbo 3aMeHUTb NpefoxpaHuTeslb Ho-
muHanomMm 1,0 A Ha 3agHen cTeHke moayns uameputens. Ecnv ykasan-
Hble OeNCTBUS He BOCCTaHoBUNM paboTocnocobHocTM npubopa, Heob-
XO0ANMMO 0BpaTuTbCA B CEPBUCHBIN LIEHTP MW pernoHanbHoe npeacra-
BUTENbCTBO.
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3. TEXHWYECKOE OBCIY>XXUBAHUE

3.1.

BBeaeHHbI B 3KcnnyaTaumio TENMOBbIMUCIIMTENb PeKOMeHAyeTcs noa-
Bepratb NepuoanM4eckomMmy OCMOTPY C LieSblo KOHTPONS:

- paboTtocnocobHocTu TB;

- HANUYNA HaNPSHKEeHUS MUTaHWUS;

- cobnitogeHus ycnosuin akcnnyataumm TB;
- OTCYTCTBUSA BHELLUHUX NnoBpexaeHun TB.

3.2.

nepVIOLI,VI‘-IHOCTb OCMOTpPa 3aBUCUT OT yCJ'IOBVIVI aKcniyaTtaunn, HO
He JOMmKHa ObITb pexe ogHoro pasa B ABe HeOENN.

HecobntogeHve ycnosun akcnnyataumm TB B cootBetctBUM € n.1.2.5
MOXeT MPUBECTN K OTKasy npubopa uvnu npeBbILEHNIO JONYCTUMOrO
YPOBHS1 NOrPELLHOCTM U3MEPEHWUIA.

Mpn noaBneHuMn BHELWHUX noBpexaeHu TB nnn kabenen nutaHms
N cBA3N, HeobxoaMMo 0BpaTUTLCA B CEPBUCHBIA LIEHTP WU perno-
HanbHOe NpeacTaBUTENLCTBO ANA ornpeferieHUss BO3MOXHOCTU Aallb-
HeuLen SKcnyaTaunm TeNIOBbIYUCIIUTENS.

Hanuune HanpsxeHus nutaHua TB onpegensieTcs nNo CBEYEHUHO
ceeTtoanoda Ha kopnyce VIBI (npu ero Hanuumn), a Takke No Hanu4ymio
MHOMKauMm cumBonoB Ha aucnnee TB. PabotocnocobHocTb npubopa
onpegensaeTcs no coaepXxaHuio nHankaumm Ha gucnnee TB.

3.3. MNpu nepesoae TB B pexxum HAJTAOKA vnn KAITIMBEPOBKA:

Ha4yMHaeTCs HaKoMneHue BPEMEHWN MPOCTOS, HapalUMBAETCH CYETUYMK
BpemMeHu Tpex.

- NpeKkpawaeTca HakonmneHne Tensjia n Maccbl B TenoCncTtemMax;

NpogormKaeTCa HakonfeHme TeKyLnxX 3Ha4eHNN Macchl U Tenna B UHTe-
rpanbHbIx cyeTunkax pexuma HAJTALKA, otobpaxkaembix Ha XKKW.

Mepesog TB n3 pexuma HAJIAOKA wnu KAJIMBPOBKA B pexum
PABOTA npuBoamT K BO3BpaLLEHMIO MHAOMKALMM K 3HAYEHMSAM MacChbl U
Ternna, HakonneHHbIM K MOMeHTy nepesoga TB u3 pexunma PABOTA B
pexum HAJTAOKA vnn KAJIMBPOBKA. NMpun 3TOM BOCCTaHOBIEHHbIE Ha
XKKW 3HayeHus maccbl U Tenna MoryT oTnmnyatbCA OT 3HayYeHuu, 3a-
PUKCMPOBaAHHbBIX HAa MOMEHT Bbixoda u3 pexuma PABOTA, nocKkonbky
nepuog obpaboTka MHpopMauun Ons 3anUcu B apxXuBbl COCTaBnsAeT
1 MUHYTY.

3.4. I'IOBepKa TENNOBbLIYNCINTENA NPON3BOANTCA B COOTBETCTBUN C MEeTOOAMN-

KOW NOBEPKW, N3SIOXEHHOW B pasfene 5 HacTosiwero pykoBoACTBa No
aKcnnyaTauum.

3.5. OtnpaBka npubopa gns npoBeaeHNsa NoBepkn NMbo rapaHTUNHOrO (no-

cnerapaHTUMHOIO) peMOHTa [AOSMKHa MNPOU3BOAMTBLCA C MAcrnopToM
npubopa. B conpoBoguTenbHbIX OKYMEHTax HeobxoOuMo ykasblBaTb
NMoYTOBbIE PEKBU3UTLI, TENEOH 1 (hakCc oTnNpaBuUTENS, a Takke cnocob
n agpec obpaTHOM OOCTaBKM.
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4. YNTAKOBKA, XPAHEHUE U TPAHCINOPTUPO-
BAHUE

4.1. TennoBbIYNCANTESNb, YKOMMIEKTOBAHHbLIA B COOTBETCTBMU C Tabnuue 2,
yrnakoBbIBaeTCs B uHAMBUAyarnbHyl Tapy kateropun KY-2 no FOCT
23170 (AwWmK n3 roppupoBaHHOro KaptoHa). Tyga e nomewiaetcsa u
aKcnryaTaumMoHHast AOKyMeHTauus.

4.2. TB pomkeH XpaHUTbCA B CYXOM MOMELLEHUN B COOTBETCTBUM C YCIIO-
Buamu xpaHeHus 1 cornacHo NOCT 15150. B nomewieHnn ons xpaHe-
HUA He JOSMKHO OblTb TOKONPOBOASALLEN MbIfI, NAPOB KUCIOT, LWeNoYven,
a Takxke rasoB, BbI3blBaOLLMX KOPPO3UIO U paspyLlaroLLMX N30MIALMIO.

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

4.3. TB «B3JIET TCPB» MoOXxeT TpaHCNOpTMpPOBaTbCSA aBTOMOOUMbHbLIM,
PEYHbIM, XEMNEe3HO4OPOXHbIM U aBUALMOHHLIM TPAHCMOPTOM MNpWU CO-
6noaeHnn crneayoLwmx yCrnoBui:

- TPAHCMOPTMPOBKA OCYLLLECTBNAETCH B 3aBOACKON Tape;

- OTCYTCTBYET NpsiMmoe BO34eNCTBUE BNaru;

- TemnepaTtypa He BbIXxoauT 3a npeaensl oT muHyc 30 go + 50 °C;
- BNaXXHOCTb He npeBbiwaeT 98 % npu Temnepatype go + 35 °C;

- Bubpaumsa B gunanasoHe ot 10 go 500 Ny ¢ amnnutygon ao 0,35 mm u
yckopeHuem o 49 m/c?:

- yoapbl CO 3Ha4YeHueM NMKoBOro yckopeHnsa o 98 m/c?;

- YNoOXeHHble B TpaHcnopTe TB 3akpenneHbl Bo nsbexaHve nageHusa u
coygoapeHun.
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5. METOOUKA NMOBEPKH

TennoBblHMUCIUTEND npoxoanT nepBUYHYHO NMOBEPKY MPU BblMyCKe
"3 Nnpon3eBoacCTea, nepnognyveckme — B npouecce akcnnyartaduu.

MeToguka nosepku Tennosblumcnmtenen «B3JIET TCPB» yTteep-

xgeHa 'U CU oIy BHUNP.

MexxnoBepo4HbIN NHTEpBan — 4 roaa.

5.1. Onepauuu noBepkKu

5.1.1. MNpwn npoBeaeHUM NOBEPKN OOMKHbI ObITb BbIMOMHEHbI ONepaunn, yka-

3aHHble B Tabn.15.

Tabnuua 15
MyHkT Onepauuu, npoBoguMbie Npu
HanmeHoBaHune onepauwﬁ OOKYyMeEHTa AJaHHOM Bu1ae NOBEPKU
no noeepke nepBuYHas nepuogmnyeckas
BHewwHun ocmoTp 5.7.1 + +
Onpo6oBaHune 5.7.2 + +
OnpeperneHne NOrpeLHoCTH Npu n3mepeHnm
obbema (macchl) u cpegHero o6HeMHOro
(maccoBoro) pacxoga 5.7.3 + +
OnpeperneHne NOrpeLHoCTH Npu n3mepeHnm
TemMmneparypbl 57.4 + +
OnpeperneHne NOrpeLHoCTH Npu u3mepeHnm
JasneHus * 575 + +
OnpepgeneHne NOrpeLHoCT Npu n3mepeHnm
KonunyecTtBa TernnoBOW 3HEPrun 1 TeNoBOW
MOLLIHOCTM 5.7.6 + +

* — nNpu oTCcyTCTBUM B TennoBbluncnutene (TB) kaHanoB namepeHus aae-
NeHNsi aHHbIV pasgen MeToanKn He BbINOSHAETCS.

5.1.2. lo cornacoBaHuio ¢ opraHamun PocctaHgapTa noBepka MOXET NpoBO-
ANTBLCS MO COKpalleHHoW nporpamme. Npn 3TOM NOrpeLHoCcTb namepe-
HUSA OTAENbHbIX NAapaMeTPOB MOXET He onpeaenaTbCS.

5.1.3. [onyckaeTtcsa noBepstb TB (kaHanbl n3amepeHus OTAEmNbHbLIX NapamMmeT-
pOB) HE BO BCEX AMana3oHax 3Ha4YeHW napamMeTpoB, a TOMbKO B 3KC-
nnyaTauMoHHoOM AuanasoHe (B T.4. B cooTBeTcTBuM C «[lpaBunamu
yyeTa TENroBOW 3HEPrv U TEMrOHOCUTENSA»), TONbKO ANA u3mepse-
MbIX MapaMeTpoB U TOSMbKO MO MCMOMb3yeMbIM KaHanam BbiBOAA WH-

dopmauuu.
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5.2. CpeacTBa NoBepKu

5.2.1.

Mpn npoBegeHMM MOBEPKM NPUMEHSIETCA creylowee noBepovHoe
obopynoBaHue:

1) cpencTBa n3amMepeHns N KOHTPOns:

- marasuH conpoTusnenmn P 4831, TOCT 23737, npegensl gonyckae-
MOro OTKITOHeHUA conpoTusneHus +0,022 %;

- BonbT™MeTp B7-43 Tr2.710.026 TO, amnanasoH 10 mkB-1000 B, oTHO-
cutesibHaga norpewwHocTts + 0,2 %;

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

- yactotomep Y3-64 OJIN 2.721.066 TY, ananasoH 0-150 MIu, oTHOCK-
TenbHagqa norpewHocTsb + 0,01 %;

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

- pe3ncTopbl MPELM3NOHHbIE (UMUTUPYIOLLUME COOTBETCTBYHOLLUME Mpe-
obpasoBaTenu).

2) BCnomMmoraTtesibHble YCTPONCTBA:

5.2.2.

5.2.3.

- reHepaTop umnynbcoB [5-88 B3.264.117 TY, yactota 1 'y - 1 MI'y;
- ocuunnorpadg C1-96 2.044.011 TY;
- IBM- coBMecTUMbIN nepcoHarbHbii koMrnbioTep ([1K).

HonyckaeTcsa npuMmeHeHne gpyroro obopyaoBaHusi, NpubopoB U yCT-
POWNCTB, XapaKTEPUCTUKM KOTOPbIX HE YCTYnatoT Xxapaktepuctukam obo-
pygoBaHuna 1 npmbopos, npmeeaeHHbIX B N.5.2.1. Mpu otcytctBumn 0b6o-
pyooBaHuA 1 nNpubopoB C XapakTepucTUKamun, He YCTynaloLwmMMn yka-
3aHHbIM, NO COrnacoBaHWIO C NpeacTaBuTenem opraHa PocctangapTa,
BbIMOSTHAIOLWMM MOBEPKY, AOMycKaeTca npumeHeHne obopyaoBaHus u
nNpnbopoB C xapakTepuctukamu, AOCTaTOYHbIMWM AN NOfyYeHust 4ocC-
TOBEPHOro pe3ynbTata NOBEPKN.

Bce cpenctBa uamepeHuUst MU KOHTPOMSt AOMKHbI ObITb NOBEPEHbl U
UMeTb AeNCTBYOLWMNE CBUAETENbCTBA UM OTMETKU O NOBEPKE.

5.3. Tpeb6oBaHusA K KBanudmnkaumm nosepurtesneu

K nposegeHuto namepeHun npu nosepke n obpaboTtke pesynbtaTos
N3MepeHnn JornyckalTca nuua, atTecToBaHHble B Ka4eCcTBe NnoBepuTe-
newn, n3ydmBLUnE 3KCNyaTaLMOHHYIO JOKyMeHTauuio Ha TB u cpeacTea
NnoBepku, MMetoLmMe OnbIT NOBEepKM MpMOOpPOoB y4veTa Tenna, a Takke
npoweaLlmne UHCTPYKTaX No TexHWke 6e30nacHOCTU B YCTaHOBIEHHOM
nopsake.

5.4. TpeboBaHuA 6e3onacHOCTH

5.4.1.

Mpn npoBedeHUM NOBEPKM AOMKHbI cobniogaTbcsa TpeboBaHust 6e30-
NacHOCTU B COOTBETCTBUU C «[1paBunamm TexXHU4YecKon 3KchnyaTaumm
3MNEeKTPOYyCTaHOBOK NoTpebutenen» n «MexoTpacneBbiMn npaBunamm
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no oxpaHe Tpyga (MpaBunamm 6Ge3onacHOCTM) Mpu 3KCnyataumm
3NEKTPOYCTAHOBOKY.

5.4.2. MNMpn pabote c mnameputenbHbiMn npubopamm M BCNOMOraTenbHbIM
obopynoBaHMeM AOSMKHbI cobntogatbess TpeboBaHus ©e3onacHoCTw,
OrOBOPEHHbIE B COOTBETCTBYIOLUNX TEXHUYECKMX OMUCAHUSAX U PYKOBO-
ACTBax Mno aKcniyataumu.

5.5. YcnoBus npoBeaeHns NOBEpPKU
Mpn npoBeneHMM NOBEPKM OOIMKHbI cobntogaTbCsa crneayolme yc-
noBuS:
- TemnepaTtypa okpyxatouero so3agyxa ot 15 go 30°C;
- OTHOCUTEenNbHasa BnaxHocTb Bo3ayxa ot 30 go 80 %;
- aTMocepHoe gasnenue ot 86,0 oo 106,7 kla;

- BHELLHMNE 3NEKTPUYECKME N MArHUTHbIE MO HaMPsHKEHHOCTLIO He 6o-
nee 40 A/w;

- MITaHMe HanpshXeHMeM NOCTOAHHOro ToKa oT 22 o 26 B;

[onyckaeTcs BbINONHEHNE NOBEPKM B paboumx yCroBusix aKcnnya-
Tauum TENNOBbIMUCIINTENSA NpU cobnogeHnn TpeboBaHU K YCroBUSIM
aKcnnyaTauumn NnoBepoYHoro obopyaoBaHus.

5.6. [loaroToBKa K npoBeAeHUI0 MOBEPKU

5.6.1. lNepepn npoBegeHNeM NMOBEPKM AOSMKHbI ObITb BbINOMIHEHbI CcnegyoLwme
noarotToBuTEnbHbIE PaboThl:

- MpoBepKa Hamnuuusi NoBepoYHOro 06OopyaoBaHMA B COOTBETCTBUU C
n.5.2 HacTosILEero pykoBoACTBa;

- NPOBEpKa HanNMunsi 4eNCTBYIOLMX CBMOETENLCTB UM OTMETOK O NOBEp-
Ke cpeacTB U3MEPEHUS U KOHTPONS;

- NpoBepka cobntogeHns ycnosui n.5.5.

5.6.2. MNepen npoBegeHMEM NOBEPKN A0SMKHA ObITb NPOBeAEHa NOArOTOBKA K
paboTe kaxgoro npudopa, BXogsLWero B cCoOCTaB NoBepoYyHOro obopy-
AOBaHWs, B COOTBETCTBUM C €r0 MHCTPYKLUMEN NO KChnyaTaunm.

5.6.3. lNepen npoBegeHneM MOBEPKM AOMMKHA ObITb cobpaHa noBepoyHasd
cxema (cm. puc.M.1 npunoxenna N yactu Il HacTtoqawero P3). MarasuH
conpotusnenun (R) nmutnpyet MNT, reHepaTtop umnynscos (F'N) — TP,
NMCTOYHUK Toka — [1[.

MpumeyaHue. lNoBepka MOXET BbINOMHATLCA B peXume HacTponkmn TB.
B atom cniyyae kaHanbl namepeHus n yHkumm TB, He cBsA3aHHble C
noBepsieMbIiM KaHarioM (noBepsieMon OyHKUMEN), MOTYT OTKIOYaTbLCA.
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5.7. NpoBeaeHne NOBEpPKU

5.7.1. BHeWwHN ocmoTp

Mpn NpoBedeHUN BHELUHEro OCMOTPa AOMKHO OblTb YCTAHOBMEHO
COOTBETCTBUE BHeLIHero Buaa TB cneaytowmm TpeboBaHUsIM:

- Ha TB gomxkeH ObiTb HAHECEH 3aBOACKOWN HOMEP;

- Ha TB He AomKHO BblTb MEeXaHUYeCKNX NOBPEXAEHUn n gedekToB no-
KPpbITUIA, MPEnSaTCTBYIOLMX YTEHUIO HaOnucem M CHATUIO OTCYETOB MO
NMHOMKaTOpYy.

TB, 3abpakoBaHHble NPy BHELWWHEM OCMOTpPE, K NMOBEpKe He Aonyc-
KatoTcs.

Mo pesynbTatam ocMOTpa AefnlaeTcss OTMeTKa O COOTBETCTBMM B
npoTokone (cMm. npunoxeHue WU yactu Il HacToswero PJ).

5.7.2. Onpo6oBaHue

Mepen npoeBegeHnem onpoboBaHus cobupaeTcs NoBepoYvHasa cxe-
Ma (cm. puc.M.1 npunoxenusa N yactu Il HacToswero PJ).

OnpobGoBaHune gonyckaeTcsi NPOBOAUTb B OTCYTCTBUM MpeacTaBu-
Tens opraHa PocctaHpapTa.

Heo6xooMmMo nNpoBepuTb HanuumMe UHAUKaLUN N3MepPSIEMbIX U KOH-
TPONUPYEMbIX NapameTpoB, HanMyine KOMMYHUKaLMOHHOW CBSI3N C Nep-
COHarnbHbIM KOMMbLIOTEPOM, HanMyYne CUrHanoB Ha BbIXOAax.

lNpn nogaye Ha uaMepuTenbHble KaHanbl TB BO3gencTBuin, COOT-
BETCTBYIOLLUMX U3MepAeMbIM napamMeTpam, OOSMKHbl U3MEHATBCHA COOT-
BETCTBYHOLUME NoKasaHusa TB.

Mpumevanme. [pu onpoboBaHmm TB npoBepka npou3BOAUTCA MO
nMerLWnMca NHPOPMAaLMOHHBIM BbIXO4aM.

5.7.3. OnpepeneHune norpewHoctu TB npu namepeHnn obvema (mac-
Cbl) N cpeaHero o6bLeMHOro (MaccoBoro) pacxoaa

MmnynbcHbIN BXOA nosepsieMoro TB, reHepaTop NPAMOYrofibHbIX
UMNYNbCOB U 4acTOTOMEpP COEAUHATCA TakuMm obpas3om, 4ToObl UM-
nynbCbl C reHepaTopa nocTynanu Ha UMMyNbCHbIN BXOA4 TB 1 cyeTHbIN
BXo4 4Yactotomepa. McxogHo dactotomep obHynsaetcda. Mo paspe-
warowemMy curHany (CMHXpouMMynbCy) UMMYrbCbl C reHepaTopa Hauu-
HaloT nocTynaTb Ha Bxoa TB n yactotomep. [nsa npoBeaeHNA NoBEPKU
Heobxoanmo nogaTtb Ha Bxog He MmeHee 500 umnynbcoB. [encTsu-
TenbHOe 3HayeHne obbema Xmakoctn Vo (M3), BbluMcnseTcs no dgop-
Myne:

V, =N-K,, (5.1)

roe N — Konu4yecTtso nMmnyrnbcos, NoaACH4HNTaHHOE YaCTOTOMEPOM, LUT.;

Knpi — KOHCTaHTa npeobpasoBaHus mmMnynbcHoro Bxoaa TB (Bec
nMmnynbca), M>/umn.

[ns onpegeneHns 3Ha4YeHUss MacChbl XXUOKOCTU UCNOSb3yeTCs 3Ha-
yeHue TemMnepaTypsbl (90+10)°C " 3Ha4vyeHune AaBreHuns
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(1,6 £ 0,16) MIa, 3agaHHblE C MOMOLLLIO UMUTATOPOB MM NPOrpamMmm-
HO. Ha ocHOBaHUM 3TUX 3HAYEHUN onpeaensieTcs NNoTHOCTbL NOBEepPOoY-
HOM XNOKoCcTWU. [lencTBUTENbHOE 3HAYEHWE MACChl XUOKOCTWU ornpene-
ngeTtcsa no gpopmyne:

m, = V0 P, (52)

raoe mop— OEeNCTBUTENbHOE 3HAYeHMEe MacCChl XXNOKOCTH, KT,

— NNOTHOCTb XWAKOCTW, onpedeneHHass no Ttabnumuam CC[L
rccc 98-2000, kr/im®.

[encrteutenbHoe 3HavyeHne cpegHero o6bemMHoro Qyo (MaccoBoro
Qmo) pacxoga TennoHocutensa onpepensetca no dopmynam (5.3) m
(5.4) cOOTBETCTBEHHO.

=V 5.3
QVo - TM ! ( . )
_mg
Qm0 = _T , (5.4)

roe T, — BpeMsi UsSMepeHus, u.

Mpu cumMTbiBaHUM nNokasaHun ¢ nHaukatopa u RS-Bbixoga BbINoOs-
HAOTCA cregyrowme npoueaypbl. Ha TB yctaHaBnuBaeTcsl pexumMm UH-
Avkauum nosepsieMmoro napameTpa. Ha nogkntoveHHoM kK RS-Bbixoay
nepcoHanbHOM KOMMbIOTEPE yCTaHaBNMBAETCH PEXWUM BbiBOAA HaA 3K-
paH nosepsiemoro napametpa. llepen kaxabiM U3MEPEHMEM B MoBe-
POYHON TOYKE MPOM3BOAUTCA PErncTpaums HayanbHOro 3Ha4YeHust 06b-
ema V, (maccel my). lNocne nponycka xungkoctn yepes P B gaHHoOmM
NMOBEPOYHON TOYKE PErucTpupyeTcs KOHeyHoe 3HayeHne obbema Vi
(maccbl my). o pasHOCTM MOKasaHW pPacCyYNTbIBAETCS M3MEepPEHHOoe
3Ha4veHune obvema V, (Maccbl m,) TENNOHOCUTENS:

Vm(mm) = VK(mK) - VH(mH) (5-5)

[MoBepka MO MMNYNbCHOMY BbIXO4Y BbINOSTHAETCA C NMOMOLLIO Yac-
TOTOMepa, MNOLKMIYEHHOro K cooTBeTcTByoweMy Bbixogy TB. lNepen
Ha4yanoMm M3MepeHns 4acToTOMep YCTaHaBIMBAETCHA B pPeXuMm cyeTta
UMNynNbCOB N 0BbHynseTca. 1o cTapTOBOMY CUHXPOMMMYbCY MMMYSbChI
c Bbixoga TB HaumHaloT noctynaTb Ha Bxog 4actotomepa. Ob6bem
(macca) »xugkoctun V,, (m,), npowealwen yepes npeobpasoBaTenb pac-
xofa, onpegensieTca no opmyne:

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

npi ?
roe N — KonM4yecTBO nMnyrnbcos, NnoaACHNTaHHOE HYaCTOTOMEPOM, LUT.;

Knpi — BEC MMMynbca UMMNyrbcHOro Boixoaa TB, M3 /umn (kr/umn).

M3mepeHHbin cpegHun obbemHbin Qy, (MaccoBbii Qn,) pacxon
TennoHocuTens, npoweglwero Yepes TB, onpegenserca no opmyne:
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(5.7)

OnpepgeneHve OTHOCUTENbHOW norpewHocTn TB npu namepeHun
obbema (Macchbl) TenrIOHOCUTENS B I-TOW NMOBEPOYHON TOYKE BbIMOSHS-
eTcq no opmyne:

S — V(m)mi - V(m)Oi
o V(m),

-100% (5.8)

OnpepeneHve OTHOCUTENbHOW norpewHocTn TB npu namepeHun
cpegHero o6bLEMHOro (MaccoBoro) pacxoga TenSIOHOCUTENS BbIMOSHS-
eTcq no opmyne:

B, = QV(QS)V“‘(('QQ)VO_(Q"“)W .100% (5.9)

PesynbTaTbl NOBEPKM CYUTAIOTCH NOSIOXKUTENBbHBIMU, €CMU OTHOCU-
TenbHasa norpewHocTb TB npn namepeHnn obbema (maccol), cpegHero
06beMHoOro (MaccoBoro) pacxofa TenMOHOCUTENSA BO BCEX NOBEPOUHbIX
TOYKax He npeBbllaeT 3Ha4vyeHun + 0,2 %.

Mo pesynbTaTaM NOBEPKM OeraeTcs OoTMeTKa O COOTBETCTBUM B
npoTokone (cMm. npunoxeHue N yactu Il HacToswero PJ).

5.7.4. OnpepeneHue norpewHoctTu TB npu namepeHnn temnepartypbl
TensioHocuTens

[ns noBepku kaHana uaMmepeHus TemnepaTypbl K Bxogy TB nog-
KroyaeTcs Mara3vH conpoTtmeneHnn R.

MoBepka BbLINOMHAETCA NPU CONPOTUBIEHUSX MarasnHoB, COOTBET-
cteyrowmx temnepartype (30 + 1)°C, (70 + 2)°C, (130 + 5)°C. B coot-
BETCTBUM C YCTAHOBMIEHHbIM HAa Mara3vHe CONpPOTUBINEHNEM onpeaens-
eTcqa gencTButeribHoe 3HadyeHne TemnepaTtypsbl to. C TB (B TOM yucre
no RS-BbIXOAY) CYMTLIBAETCH U3MEPEHHOE 3HA4YeHMe Temnepartypbl t,.
B kaxgon noBepovHOW TOYKE CHUMAETCs Mo Tpu 3HadeHus t, n onpe-
aensietca cpegHee apudgmeTudeckoe no opmyne (5.10).

t — tmi + tl/l2i + t1/13i
nepi 3 !

roe tuni, twi, tusi — N3MEpPEHHble 3HayYeHus TemnepaTtypbl B i-TOW NoBe-
poYHOM TouKe, °C;

(5.10)

tucpi — CPEOHEE 3Ha4YeHne n3mMepeHHon TemnepaTypbl B i-TOW MoBe-
poYHOM Touke, °C.

OnpepeneHne oTHOCUTENbHOW norpewHocTn TB npu namepeHun
TemnepaTypbl BbIMOMHAETCA No hopMyrne:

t .-t
S g = pt—° -100%, (5.11)

0i
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roe ortet — OTHOCUTENbHAs NOrpeLlHOCTs TB B i-TOM NOBEPOYHOW TOYKE
npu namepeHumn temnepartypsbl, %;

toi — AencTBUTENBbHOE 3HAYEHNEe TeMnepaTypbl B i-TOM NOBEPOYHOM
TOYKe, onpeeneHHon No nokasaHnamM MarasmHa conpoTuenenunu, °C.

PesynbTaTbl NOBEPKM CHUTAKOTCH NOMOXUTENBbHLIMU, €CMN OTHOCU-
TenbHble norpewHoctTn TB npu namepeHun TemnepaTypbl BO BCEX MO-
BEPOYHbIX TOYKAxX He NpeBbIWatoT 3HadYeHun + 0,2 %.

Mo pesynbTaTaM MNOBEpPKM OeriaeTcsd oTMeTKa O COOTBETCTBUM B
npoTokosie (cMm. npunoxeHue U yactu Il HacToswero PJ).

5.7.5. OnpeneneHune norpewHoctu TB npu namepeHnu gasrneHus

[na noBepku kaHana namepeHnsa gasneHus TB k ero Bxogy BMecTo
MO nogknioyaeTcss UCTOYHUK ToKa. [loBepka BbIMNOMHAETCA Npu TOKax,
cootBeTcTBYOWMX AasneHusam 0,25-Pyaus, 0,5-Phaus, 0,9:-Puavs, rae Puaves
— Hambornbluee 3Ha4YeHMe U3MepsaemMoro gaereHus. Tok ycTaHaBnmBa-
etca ¢ gonyckom + 10 %. B coOTBETCTBUM C YCTAHOBMEHHBIM TOKOM
onpenenseTca 4eNCTBUTENbHOE 3Ha4YeHne aaBnenus P

TB ycTtaHaBnuBaeTcs B pexum mHamkauuun gasnexmsi. C TB (B Tom
yucne no RS-BbIXo4y) CYNTBLIBAETCA U3MEPEHHOe 3HaYeHWe OaBreHus
P,. B Kaxxgon NnoBepoYHON TOYKE CHUMaETCs Mo Tpu 3Ha4veHus P, n on-
penenseTcs cpegHee apnudmMeTnyeckoe B COOTBETCTBUN C (POPMYIION:

— I:)1/11i + PI/IZi + PVI3i

PMcpi - 3

, (5.12)

rae Puti, Puz2i, Pusi — U3MepeHHble 3Ha4YeHUs1 AaBreHus B i-TON NOBEPOY-
How Touke, Mla;

Pu cpi — CpeaHee 3HayeHne M3MepeHHOro AaBrfieHus B i-TOW nose-
poyHoun Touke, Mla.

OnpepneneHve NOrpewHoCcT NpyY U3MepeHnn AaBneHnss BbINOSHA-
eTcq no opmyne:

Pmcpi - POi
STBpi = P— . 100% (513)

0

Pesynbtatbl NpoBEPKM CYMTAKOTCA MOMNOXUTENbHLIMKW, €Cnu Mo-
rpewHocTb TB npun namepeHnn gasneHnsi BO BCEX NOBEPOYHbIX TOYKaxX
He npesblwaeT = 0,5 %.

B npotokone (cm. npunoxenne W yactu Il HacTodwero P3) aena-
€TCs OTMEeTKa O COOTBETCTBUM.

5.7.6. OnpepeneHue norpewHocTu TB npn namepeHuun Konmyecrtsa Te-
NJI0BOW 3HEpPrun 1 TenyI0BomM MOLLHOCTHU

MoBepka TB npu M3MepeHun KonuyecTsa TEMMOBOW 3HEPIUN U Te-
NSIOBON MOLLHOCTM BbIMOSHSAETCSA B COOTBETCTBUM C Tabn.16.
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Tabnuua 16

lMoBepoyHas MuHumMmanbHoe Heobxoaumoe Temnepatypa
TOYKa KONMMYeCTBO MMMNYNbCOB, (06BbEM, M3) TennoHocutens, °C
1 4000 (40) 30+1
2 4000 (40) 70+ 2
3 4000 (40) 130+ 5

MmnynbcHbin BXOA TB, reHepaTop NPAMOYrofibHbIX MMMYIIbCOB Y
YacToTOMEpP NOAKMYaTCA TakuMm obpa3oM, YTOObl MMMYNbChI C reHe-
paTopa no paspellaloemMy CcurHamy HayuHanuM noctynatb Ha WM-
nynbCHbIM BXo4 TB wn cyeTHbIn Bxog 4vactoTtomepa. Ha Bxogbl TB,
npegHasHayeHHole ans nogkntodeHna MNT, nogkniyarTcss mMarasuHbl
conpotueneHuin. N0 nMnTUpyeTca C MOMOLLBIO UCTOYHWMKA TOKa WIU
3HayeHue OaBreHus BBOAUTCSA nporpamMmHo. [laBneHve yctaHaBnvBa-
eTcs MKeupoBaHHbIM 13 ananasoHa 0,1-1,6 Mla.

C yd4eToM Temnepatypbl U OaBlieHUA onpenendaeTca SHTanbnund
TenrioHocuTen4.

Mepen kaxabiM n3mMepeHnemM B NMOBEPOYHON TOYKE MPOU3BOAMTCA
cbpoc nokasaHui YactoTomMepa U permctpaums HayanbHOro 3HayeHus
W, [kBT-u ('kan)] no nokasaHusam nHgukatopa TB B pexume vHauka-
UMM KOnMyecTBa TENSIOBOW 3HEPrUM 1 No NnokasaHusiM NepcoHaribHOro
KoMmnbloTepa, nogknioyaemoro Kk TB no RS-Bbixoay.

[Mocne okoH4YaHMsA npouecca nogadv MMMNYNbLCOB perncTpupyeTcs
KoHe4yHoe 3HayeHne Wk [kBT-y (['kan)] Ha nHgukatope TB (u/unu MK) n
4yncno mmnynbcoB N, namepeHHoe cyetTymkom nmnynscos (C4ll). MNMoka-
3aHus uHgukatopa TB dukcupyroTcs no nctedeHnn 6 MMH nocre OKOH-
YaHus Habopa KonmMyecTBa UMNYNbLCOB B JAHHOW NMOBEPOYHOWN TOYKE.

M3mepeHHOe 3Ha4yeHne KonuyecTBa TEMNOBOM SHEPIUM PaCCUUTbI-
BaeTcs No pa3HOCTU nokasaHun TB:
Wmi = WKi - WHi ; (514)
roe Wy — naMepeHHoe KONMMYecTBO TEMSIOBOM SHEPruu B i-TOW noBe-
pOYHON TOuYKe, KBT-u ([kan);

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

W,i — KOHEYHO€e 3Ha4yeHue nokasaHun TB B i-TOM NOBEPOYHOM TOY-
Ke, KBT-u ([kan).

M3mepeHHOe 3HayeHne TennoBOM MOLLUHOCTW onpegendeTca no
dopmyrne:

E =—; (5.15)

raoe E,i — namepeHHoe 3HayeHne TensioBon MOLWHOCTU B i-TOWN NOBEPOY-
Hon Touke KBT (['kan/y);

Ty — Bpems cdeTa umnynscos W, B i-TON NOBEPOYHON TOYKE, M.
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[lenctButenbHoe 3Ha4yeHWe KonmyecTtBa TEMIOBOW JHEpPrnn ang
TEeX e 3Ha4YeHUn napamMeTpoB TENSIOHOCUTENS onpeaensieTcsa no dop-
Myne:

Wo =h;-pi-Ni K (5.16)

roe Woi — AeNCTBUTENBbHOE 3HAYeHUe KoNu4ecTsa TennoBon 3Heprum B
i-TOM NoBepoYHOM Touke, KBT-y (kan);

hi — aHTanbnNua TennoHocuTens, onpegenseMasi No 3Ha4YeHUAM
UMUTUPYEMBIX TemnepaTypbl U AaBNeHUs B i-TOM MOBEPOYHOM TOYKeE,
KBT-u/kr (Mkan/kr);

K, — kOHCTaHTa npeobpa3oBaHWs No UMNYINbCHOMY BXOAY, M /umn:

N; — KONIM4ecTBO MMMYNbCOB, HACHNTAHHOE YacTOTOMEPOM B i-TOWM
NOBEPOYHOWN TOYKE, LUT.;

pi — NNOTHOCTb TEMMOHOCUTENSA NPWU NapamMeTpax TeNIOHOCUTENS B
i-TO MOBEPOYHON TOYKE, Kr/m>,

[lenctButenbHoe 3Ha4YeHWe TennoBOM MOLLHOCTM onpefenserca
no goopmyrne:

W,
E, = _I_—; (5.17)

roe Eoi — mencreButenbHoe 3Ha4YeHme TenrnoBOW MOLLHOCTU B i-TOW MO-
BEpOYHON Touke, KBT ([kan/y).

OTHocuTenbHasa norpewwHocTb TB npu nsmepeHun konuyectea Te-
NIOBOW 3HEPrun paccynTbiBaeTcs no opmyne:

W =Woi 1000 ; (5.18)

8TBWi =
oi

rae Wy — OeNCTBUTENBbHOE 3HAa4YeHne TeNSI0BOW 3HEPrMn B i-TOW NnoBe-
poOYHON TouYKe, KBT-4 ([kan);

W, — cpegoHee 3Ha4YeHMe W3MEPEHHOro KonuyecTtBa TEMNSIOBOM
3Hepruu B i-TOM NOBEPOYHOM TouKe, KBT-Y ([kan);

dtBwi — OTHOCUTENbHAsA norpewHocTb TB npn namepeHnn Tennosomn
3HEepruu B i-ToM NOBEPOYHOM Touke, %.

OTHocuTenbHble norpewHoctTn TB npu u3MepeHuuM TennoBow
MOLLHOCTM paccy1TbiBaOTCA No popmyre:

Emi - EOi

Oi

-100%; (5.19)

8TBEi =

roe Eoi — oencrBmuTenbHoe 3HavyeHue TensoBoM MOLLHOCTM B i-TOW MO-
BepoYHOW Touke, KBT ([kan/v);

E.i — cpeagHee 3Ha4yeHne N3MepeHHON TeNSTIOBON MOLLHOCTU B i-TOW
noBepoYHon Touke, KBT ([kan/v);
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dtBEj — OTHOCUTESNbBbHAA NOrpeLwHocTb TB npn namepeHnn tennosomn
MOLLIHOCTU B i-TOW NOBEPOYHON TouKe, %.

Pe3yﬂbTaTbI NOBEPKN CHUTAKTCA NONOXUTEIbHbIMU, €Clin OTHOCU-
TeNnbHAA NOrpewHoOCTb Npn N3aMepPeHNn KonnyecTtea TennoBou SHEeprmm
M TensoBOM MOLLHOCTM BO BCEX NnoBepOYHbIX TOYKAX HEe MpeBblllaeT
+0,5%.

Mo pesynbTaTaMm noBepkn AenaeTcs oTMeTKa B NpoOToKone (CM.
npunoxexnune M vyactu Il Hactoawero PJ).

MpumeyaHus:

1. [onyckaeTcs onpeaensTb NOrpeLHOCTb TONbKO NPU M3MEepPEeHUn Komu-

2.

YecTBa TEMNNOBOWN HEPTUN.

Mpn npoBeaeHUn MOBEPKM B COOTBETCTBUM C TpeboBaHusMn n.5.7.6
onpeneneHve norpewHoctn TB npu namepeHnn pacxopa, temnepary-
pbl U aBrneHna JonycKaeTCs He BbINOSTHATD.

5.8. OchopmneHue pesynbTaToB NOBEPKU

5.8.1.

5.8.2.

Mpy nonoxuTernbHbIX pesdynbTaTax NOBEpKN B NPOTOKoMe (CM. Npuno-
XeHue W yactn Il HacTodAwero PO) genaetcsa oTMeTka O rOAHOCTU K
akcnnyaTtauumn, opopMnaeTca CBUAETENbLCTBO O NOBEPKe UNKU genaeT-
ca OoTMeTKa B nacnopte TB, yooCcTOBEepeHHble MOBEPUTESIbHBIM KIlen-
MOM ¥ MOANUCbIO noBeputend, TB gonyckaeTcsa K NPUMEHEHNI0 C HOp-
MUPOBAHHbBIMW 3HAYEHUSAMU NOTPELLHOCTMU.

[Mpun oTpuuaTenbHbIX pesynbTaTtax nosepkn TB nponssoanTca norawle-
HME MOBEPUTENBHOrO Krermma B cBuaeTenbCcTBe unu nacrnopte TB u
BblAAeTCs U3BELLEHNE O HEMPUIOAHOCTM C YKa3aHMEM NPUYUH. B aToM
cnyyae TB nocne pemoHTa noaBepraeTcs NOBTOPHOM MOBEPKE.
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