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HacToawun JOKYMEHT pacnpoCTpaHAeTCs Ha TensoBbIYUCNTESb
«B3JIET TCPB» ucnonHenun TCPB-024, -024M, -024M+ mogudouka-
umm TCPB-02 n npegHasHadeH Ons O3HAKOMIIEHUSI Nofib3oBaTens C
YCTPOWCTBOM TEMMOBLIMUCANTENS M MOPSAKOM €ro 3SKchnnyatauuu.
YacTb | cogepXut TexHn4eckoe onmcaHne, NopsigoK NCNofb30BaHNSA Mo
Ha3HaA4YEeHNI0 U METOAUKY MOBEPKU TennoBblHMMCAUTENS, a 4YacTb Il —
NPUIOXeHNa (MnncTpaumm 1 Tabnuubl) K pyKoBOACTBY MO 3KCnsyaTa-
Lmn.

B cBs3M ¢ noctosiHHOM paboTon Hag yCOBEpLUEHCTBOBaHMEM Mpu-
Gopa B TennoBbIYUCIIUTENE BO3MOXHbI OTNINYMUS OT HACTOSILLErO PYKO-
BOACTBA, HE BNUAIOLLNE HA METPOSIOrMYECKNE XapaKTEPUCTUKN U (PyHK-
LMOHarnbHble BO3MOXXHOCTM Npunbopa.

MEPEYEHb NPUHATbLIX COKPALLEHWI

DN
rBC
KKM
VKM
HC
HCX
na
MK
np
AT
P3
B
TC
y3P
XB
3MP

- AnaMeTp YCNOBHOIo Npoxoaa;
- ropsiyee BogocHabXeHue;

- XMAOKOKPUCTaNNMM4eCckuin MHANKaTop;

- N3MEpPUTENbHbIN KaHarn UMNynbCOoB;

HelwlTaTHas cuTyauus;

HOMMHaNbHasA cTaTU4eckas xapakTepucTuka npeobpasoBaHus;
npeobpasoBaTtesnb AaBMEHNS;

NnepcoHarnbHbI KOMMLIOTEP;

npeobpasoBaTenb pacxoaa;

npeobpasoBaTenb TeMnepaTypsl;

PYKOBOACTBO MO 3KCnnyaTauuu;

- TennoBbIYUCTIUTEND;

- TennocucTema;

- YNbTPa3BYKOBOW pacxodomep;

- XonogHoe BOJOCHa0XeHue;

- ANEeKTPOMAarH1UTHbLIN pacxooMep.

NMPUMEYAHUME. Bua HammeHoBaHUs uUnv ob0O3HaAYeHUs, BbINOM-
HEHHOro B TeKCTe M Tabnuuax XupHbiMm wpudTom Arial, Hanpumep,
Tennocucrtema, COOTBETCTBYET €ro oTobpaxeHuto Ha gucnnee npubo-

pa.
Tennosbiqucnumens «B3JIET TCPB» 3apesucmpupoeaH e [ocydap-
cmeeHHoM peecmpe cpedcme usmepeHut P® nod Ne 27010-09 (ceu-
Oemesniscmeo 06 ymeepxOeHuu muna cpedcme  u3MepeHul
RU.C.32.006A Ne 35190).

* Tennosbiqyucriumerns «B3J/IET TCPB» coomgemcmayem mpebogaHu-

M HOpMamueHbIX OOKYMEHMO8 10 3/1eKmpoMa2HUMHoU coemecmu-
mocmu u 6e3ornacHocmu.

Tennosbiyucriumenes «B3JIET TCPB» pa3speweH K NpuUMEHEHUIo Ha y3-
Jlax ydema mennoeol 3Hepauu.

YpocTtosepsiowme JOKYMEHTbI pa3MeLleHbl Ha cante www.vzljot.ru



FTAPAHTUUN U3TOTOBUTENA

I. WNarotoBuTenb rapaHTUpyeT cooTBeTCcTBME Tennosblumcnutenen «B3JIET
TCPB» ucnonHenun TCPB-024, -024M, -024M+ TEeXHMYECKMM YCrOBUSM B
npegenax rapaHTUMHoOro cpoka 60 mecsiueB C gaTbl NEPBUYHOM NOBEPKM NPU
cobnogeHnn criegyroLwmnx yCrnoBui:

a) XpaHeHuWe, TpaHCMOPTUPOBAHWE, MOHTaX W JKCANyaTtauus u3genus
OCYLLECTBAKTCA B COOTBETCTBMM C IKCMNSTyaTaUMOHHON LOKYMEHTaLUn-
€en Ha usgenue;

6) MOHTaX M NyckoHanago4Hble paboThbl BbIMNOMHEHbI B TeYyeHne 15 mecs-
LieB C AaTbl NEPBUYHOWN MOBEPKN C OTMETKOM B NacrnopTe U3genus;

B) B TEYEHME Mecsila C MOMEeHTa BBOAA U3AENUS B 3KCMNIyaTaumio 3aKnto-
YyeH [oroBop o0O6CNyXuMBaHMS C JNOObIM  CEPBUCHLIM  LIEHTPOM
3A0 «B3JIET» c oTMeTkoM B nacnopTe nagenus.

Mpn HecobnaeHUM YCroBUSA NyHKTa IB rapaHTUIAHBIA CPOK SKCNyaTauum
cocTaBnsieT 28 mecsueB C AaTbl NEPBUYHON MOBEPKN U3OENNA.

Mpn HecobnogeHun ycnoBum nyHkTa |6 rapaHTUMHBIA CPOK SKCNyaTauum
coctaBnsieT 15 mecsiueB ¢ gaTbl NEPBUYHON MOBEPKN U3OENNA.

NMPUMEYAHWE. Jarta BBoga nsgenus B akcnnyataumio n gata no-

CTaHOBKM Ha cepBUCHOE OOCry)XMBaHME YyKasblBalOTCA B nacrnopTe Ha

nsnenve B pasgene «OTMeTKM O npoBedeHUn paboT», 3aBepsaoTcs
NOANUCHLIO OTBETCTBEHHOIO N1LLA U NeYaTbio CePBUCHOIO LIEHTpa.

[I. MapaHTUMHBLIM CPOK nNpoaneBaeTcss Ha BPeMs BbINOSTHEHUA rapaHTUWHOIO pe-
MOHTa (6e3 yyeTa BpeMeHM ero TPaHCNOPTUPOBKMK), ECIN CPOK NPOBEAEHUS ra-
PaHTUWHOIO PEMOHTAa NPEeBbLICU OOUH KaneHaapHbIN MecsL,.

[ll. U3roToBUTENb HE HECET rAapaHTUNHLIX 06A3aTENLCTB B CReayoLWmnX Criyvasx:

a) OTCYTCTBYET MnacnopT Ha mnsgenue C 3anosiHeHHbIM pa3aesiom «Csuge-
TENBbCTBO O NMPUEMKE»;

6) nsgenue nMeeT MexaHNU4YeCKMe NOBPEXOEHUS;

B) M3genve XpaHurocb, TPaHCNOPTUPOBArioCb, MOHTUPOBANOCh MIN 3KC-
nnyaTMpoBanocb C HapylueHuem TpeboBaHMI aKcnnyaTaunoHHOW Ao-
KyMeHTauumn Ha usgenve;

r) OTCYTCTBYET MUK NoBpexaeHa nnomba ¢ noBepuTesibHbIM Knenmom;

A) n3genve unu ero coctaBHas YacTb nogBepranocb pasdbopke unu gopa-
ooTke.

* % %

HeuncnpasHoe usgenve Ans BbINOMHEHWUS rapaHTUNHOIO peMoHTa Hanpas-
naeTcs B permoHarnbHbIA UMW roSTIOBHOM CEPBUCHBIN LIEHTP.

MHopmaums no cepBucHOMYy obBCnyxmBaHWo NpeacTaBreHa Ha canTe
http: www.vzljot.ru B pasgene NMopaepxka / CepBuc.




1. OMNCAHUE U PABOTA

1.1. Ha3HauyeHue

1.1.1.

1.1.2.

Tennosbluncnutens «B3JIET TCPB» npegHasHadeH Ans MCNosb3oBa-
HWA Ha y3nax yyeTa TEMNSIOBOW 3HEPIMM C LENb0 N3MEPEHNS N BbIYUC-
NeHns NapameTpoB TEMSIOHOCUTENS U NPeACTaBNEHNs OaHHbIX MO Mo-
TpebneHuto Tenno- n BOAOPECYPCOB.

Tennosbluncnutens cootsetctByeTr TOCT P 51649-2000, peko-
mMeHgauuam MU 2412, MU 2573, MO3M R75 n gpyron HOpMaTUBHOM
AOKYMEeHTauun, pernameHTupytowen TpebosaHns k npubopam yyeTta.

Tennosbluucnutens «B3JIET TCPB» ucnonHennn TCPB-024, -024M,
-024M+ obecneumnBaer:

n3MepeHne C NOMOLLbIO NEePBUYHbIX Npeobpa3oBaTtenen Ao 9-Tn Teky-
LLMX 3HAYEHMI pacxoda U A0 6-TU TeKyLWUX 3Ha4YeHUn TemnepaTypbl U
AaBneHus;

onpegeneHne TeKyLnX U CpeaHEeB3BELLEHHbIX 3a UHTepBarn apXnBMpO-
BaHMSA 3HAYeHWI NapaMeTpoB TensoHocuTens B Tpybonposogax (4o 4
B OOHOW TENnmocucTeme);

- onpegeneHune 3HaA4YeHUN TENNOBOWN MOLLHOCTU U KONMYecTBa TENSOThI B

Tennocucrtemax (ot 1 go 3-x);

BBOA Mpu HEOBXOAMMOCTU M UCMONb30BaHWE B pacyeTax AOroBOPHbIX
3Ha4yeHui NnapameTpoB TeNNoHocUTeNs (TemnepaTypbl, 4aBMEHUs, pac-
xona) B TpybonpoBodax, a Takke AOrOBOPHbLIX 3HAYEHWA MacCOBOrO
pacxofa 1 TensioBoi MOLHOCTY B TeNnocucTemMax;

npuem no nocrnegoBaTenbHOMY MHTEPdENCY U NCMONb30BaHNE B pac-
yeTax TEKYLLUMX 3HAYEHMIN TeMNepaTypbl HA UCTOYHUKE XONOAHOM BOAbI;

BO3MOXXHOCTb BblGOpa M3 cnmncka cxeMbl NOTpebneHus ¢ 3agaHHbIMU
anropyTMamMy pacuyeta Tenna U HabopoM UCMONb3yeMbIX NEPBUYHbLIX
npeobpasoBaTteneln pacxoda, Tenna v AaBfeHUsi; BO3MOXHOCTb Mpo-
rPaMMHOrO NMPUCBOEHMS NEPBUYHbIX Npeobpa3oBaTenen Tenna, pacxo-
Aa n AaBrieHus B TpybonpoBoaax, UCrnonb3yeMblX B TENNOCUCTEMAX;

BO3MOXXHOCTb OpraHu3auuu TennoyyeTa kak B OTOMUTENbHbIA, Tak U B
MEXOTOMUTENbHbIA CE30H C aBTOMATUYECKUM MEPEKOYEHNEM Ha CO-
OTBETCTBYIOLLMIA anroputM pacyeTa Ha 6ase ABYyX HE3aBUCUMbIX Ten-
NnocuUcTeMm;

apXvBUpPOBaHME B 3HEProHe3aBWCUMOW NaMATU pe3yrbTaToB U3Mepe-
HWI, a TakKe YCTaHOBOYHbIX NapamMeTpPOoB Ansi KaXAoN TENNOCUCTEMBI,

BBOA 6a3bl yCTAHOBOYHbLIX MAapaMeTpOoB NO Kaaon TeniocuctTeme;
BeJeHne XypHaroB OeACTBUN onepaTopa, OTKa30B U HeLUTaTHbIX CUTY-
auun;

WHOMKAUMIO N3MEPEHHbIX, PacYEeTHbIX, YCTAHOBOYHbLIX U apXMBMPOBaH-
HbIX MapamMeTpoB;

CbOpMI/IpOBaHI/Ie Ha BbIXo4e JTI0Orm4eCckoro curHana,



- BbIBOA U3MEPUTENbHOWN, AMarHOCTUYECKOW, YCTaHOBOYHOW, apXNBHOW Y

T.A4. UHOpMaLUUKM Yepel3 nocnegoBaTenbHbin MHTepdenc RS-232 nnu
RS-485 HenocpencTBeHHO Mo kabento, no TeneOoHHON NUHUK CBSA3MN,
Nno paguokaHany unuM kKaHany COTOBOW CBS3M, a TaKkKe 4yepes3 UHTep-
denc Ethernet;

aBTOMATMYECKUIA KOHTPONb WM WHAMKALUMIO HanuMumus HeucnpaBHOCTEWN
nepBuYHbIX Npeobpa3oBaTenen U HelTaTHbIX CUTyauuid B Tenocucre-
Max, a Takke onpeaeneHue, MHOUKaUMo 1 3anucb B apXuBbl BPEMEHW
HapaboTKn M MPOCTOs, BUAA HeLWTaTHOM CUTyauun ANs Kaxkaow u3
TENNocucTewm;

YCTaAHOBKY KpuTepus duKkcaumm M Buaa peakuumn TennoBblYucnmnTens
(TB) Ha BO3MOXHble HEUCNPABHOCTWN Unn HewTaTHble cutyaummn (HC)

- 3alnTy apXMBHbIX N YCTAHOBOYHbIX AaHHbIX OT HECAaHKUMOHNPOBAHHOIO

1.1.3.

1.1.4.

goctyna.

NcnonHenne TB TCPB-024M otnunyaetca oT ucnonHeHusa TCPB-024
MOLEPHM3NPOBAHHOW Bepcuen nporpaMMHoro obecrneyeHns (Bepcus
76.30.03.00 n BbIWE), B KOTOPOW OpPraHM30BaHbl YacoBble, CYyTOYHbIE U
MeCsIYHble apXMBbl KONMYeCcTBa Tena U Maccbl TENIOHOCUTENS, a Tak-
Xe Tenna B cucteme BC no kaxgow Tennocucteme HapacTarlum
NTOroM, C (pukcaumen Ha4yanbHOro U KOHEYHOro 3Ha4YeHUs apxmBupye-
MbIX MapamMeTpPOoB 3a MHTepBas apXMBUPOBaHWSI.

NcnonHenne TCPB-024M+ otnu4yaetca ot ucnonHenmn TCPB-024,
-024M MOaepHU3NMPOBaAHHOW BepPCUMEN MporpamMmmMHOro obecnedeHus
(Bepcusa 76.30.04.00 u BbilWe), B KOTOPOWN UCKIOYEHBI CYMMapHble ap-
XMBbl N apXMBbl HApacTalLWMM UTOrOM NO KOHTPONMPYEMbIM Ternmnocu-
cTemam, Nnpu 9TOM 3HAYMTENbHO paclUMpeHbl pasMepbl 3anucen B Ya-
COBbIX, CYTOYHbIX U MECHAYHbIX apXvBax C BBeAEHUEM B HUX 3HAYEHUN
TemnepaTypbl Hapy>XHOro Bosgyxa. Bce apxumsupyemble napameTpbl B
4YacoBbIX, CYTOYHbIX M MECHAYHbIX apxmBax oTobpaxkaloTcs HapacTaro-
wmm utorom. Kpome 3atoro, M3 apxvmBoB TpybOMpOBOLOB WMCKIHOYEHO
apxmBupyemMoe Tenso no Kaxgomy Tpybonposoay.



1.2. TexHU4YeCcKne xapakTepucTUKu

1.2.1. OCHOBHblE TEXHU4YECKME XapakTepucTtnkmn TensioBblMUCIIUTENA NpUBE-

JeHbl B Tabn. 1.

Ta6nuua 1
3HaueHune
HaunmeHoBaHve napameTpa [Mpumeyvanue
napameTpa
1. KonnyecTBo 0aT4YMKOB M3MEPEHUS KaKOO0-
ro U3 NepBUYHbIX NapamMeTpoB:
- pacxoga o9
- TemnepaTtypsbl 0o 6
- AaBneHuns Jo 6
2. KonnuyectBo KOHTPONUPYEMbIX TENNOCU- 103 Mpum. 1
cTeEM
3. Ouana3soH I/I3M3€peHI/IFI cpegHero o6 bemMHo- 0.01 — 1000000
ro pacxoga, M>/v
4. Owana3oH nsamepexusa Temnepatypsl, °C 0-180 Mpum. 2, 3
5. [InanasoH namMepeHns pasHocTn TeMmnepa-
Typ B nogaroLiem n obpaTtHom Tpybonpo- 1-180 Mpum. 2
Bopax, °C
6. dnanasoH namepeHua gaenexHund, MlMa 0,1-10
7. HanpsikeHve nutaHus:
- C UICTOYHUKOM BTOPUYHOIO NUTaHNS ~ (165-265) B (49-51) 'y lNo 3akasy
- 6e3 MCTOYHMKA BTOPUYHOIO NUTaHUA +(22-29) B
8. MNMoTpebnsemas mowHoCTh, BT, He Gonee 2,5-24 Mpum. 4
9. CpegHss HapaboTka Ha OTKas, 4 75 000
10. CpegHun cpok cnyxobl, neTt 12

NMPUMEYAHNA.

1. B cnyyae opraHu3auuy B OOHOW U3 TEMMOCUCTEM Tennoyyeta c aBTo-
MaTUYeCKMM MepekroYeHnemM anroputMa pacdeTa npu nepexoge oT
OTOMUTENBLHOTO CEe30HA K MEXOTOMNUTENbHOMY U 0BGPaTHO KONMUYECTBO
KOHTPONMPYEMBIX CUCTEM He Gonee 2-X.

2. 3HayeHMe napameTpa onpeaensieTcst TEXHUYECKUMIN XapaKTepucTmkamm

Ucnonb3yeMbIx TepMonpeobpasoBaTenei ConpoTUBINEHNS.

3. BO3MOXeEH KOHTPONb (M3MEepeHMe M apxXMBUPOBaHWE) TemnepaTtypbl
cpeabl B guanasoHe oT muHyc 50 °C (Hanpumep, Hapy>KHOro BO3ayxa) u
po + 300 °C (Hanpumep, neperpeToro napa) npu Ucnonb30BaHUM COOT-
BETCTBYtoLLLEro TepmonpeobpasoBatens conpotusnexus (TMC).

4. BenununnHa I'IOTpe6J'IF|eMOI7I MOLUHOCTHM TennoBblvUCrninTeriem 3aBnUCUT OT
Yyncna nogknryaembiX 0aT4NKOB pacxoaa n aaBliEHUA.

1.2.2.

TennosbluncnuTenb obecnevnsaet ANeKTpornnTaHne o0 AeBATU OaTyun-

KOB pacxofa HanpsbkeHMeM NoCcTOSAHHOro Toka 24 B + 1 % npu MoLHo-
cT notpebneHns oo 2 BT Ha gaTymk 1 OO WeCTU AaTYMKOB AaBreHus

npu Toke 0o 20 MA Ha gaTyuk.

1.2.3.
apxuBax:

TennoBbluMcnUTENb O0bGecneynBaeT XxpaHeHne pesynbTaTtoB paboTbl B

- yacosoro — 1488 npeablaywmx Yacos (62 npeabiayLwmx CyToK);



- CYTOYHOro — 366 npeablayLLUmX CyTOK;
- Mecsa4Horo — 48 npeablayLwmnx MecsiLeB.
MNepeyeHb apxuBMpyeMbIX NapameTpoB 3a MHTepBar apXMBMPOBAHUS:
- 06wwmn xypHan HC — go 100 3anucen;
(xypHan goctyneH B pexume HAJTALKA)
- XypHan HC tennocuctem — go 500;
- XXypHan gevcTteui nonb3osartens — Ao 1000 3anucewn;
- )XypHan otkasos — go 100 3anucewn;

- XypHan pexumoB — o 512 (ctupaetca Tonbko B pexume KAJIIMBPOB-
KA — coyHKUMS 9aneKTPOHHON nNriomMbbl npudopa).

BpeMﬂ COXPaHHOCTUN apXuBHbIX, a TakKXe YCTaHOBOYHbIX AaHHbIX
NpW OTKMHOYEHUN BHELLUHErO NUTaHUA — He MeHee 5 nerT.

1.2.4. YCTOMYUBOCTb K BHELIHUM BO3AEWUCTBYIOLWNM (pakTopamMm TernsoBblYnC-
nutens B paboyem pexume (rpynnbl B4, P2 n N2 no TOCT P 52931-
2008):

- Temneparypa ot + 5 go + 50 °C;

- OTHocuTenbHas BnaxHocTb Ao 80 % npwu Temnepatype He Gornee
+ 35 °C, 6e3 KoHaeHcaumm Bnaru;

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

- Bubpaums B gnanasoHe ot 10 go 55 Ny ¢ amnnutygon o 0,35 mm.
CteneHb 3awmntbl TB cooTBeTcTBYET KOOy IP54 no TOCT 14254-96.
Mo 3aka3y Bo3aMOXHa noctaBska TB ¢ kogom cteneHu 3awmtbl IP65.

1.3. MeTponornyeckmne xapaktepucTmukun

1.3.1. I'Ipen,enbl A0nyCckaeMbIX OTHOCUTESIbHbIX I'IOFpGLIJHOCTGVI TennoBbl4NC-
nuntenda npmn namepeHnn n BblincneHnn B 3agaHHOM Anana3oHe, NHaun-
Kauun, permcrtpaunmn, XxpaHeHnmn 1 nepenade pe3ynibtatoB M3MepeHMl71:

- cpegHero o6bemHoOro (maccoBoro) pacxoga, obbema (mMaccbhl) —
+ 0,2 %;

- Temnepatypbl — + 0,2 %*;

- paBnenusa — + 0,5 %;

- Konn4yectea Tennotbl — + 0,5 %;

- BpemeHn paboTbl B pas3nunyHbix pexmmax — = 0,01 %.

* - pa3HOCTb OTHOCWUTEIbHbIX MOrPELUHOCTEN COrnacoBaHHbIX MO
NMOrpeLIHOCTAM KaHanoB WM3MEPEHUA TemnepaTtypbl MO MOAYM — He
6onee 0,1 %:;

Mpn paboTe TennoBblMUCINTENSA B COCTaBe TennocyeTymka
«B3JIET TCP-M» c¢ wucnonb3oBaHnem npeobpasoBaTtenen pacxoaa,
TemnepaTypbl U OaBneHus, ykasaHHblx B n.1.5.1, oTHocuTEmNbHbIE MO-
rPELUHOCTM NPU N3MEPEHUN, MHONKALUK, PErMCTpaLumn, XpaHEHUN 1 ne-
pefade pesynbTaToB M3MEPEHUN KONM4YecTBa TeNNoTbl COOTBETCTBYHOT
knaccy C no FOCT P 51649-2000.
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1.4. CocTtaB

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

Tabnuua 2
HanmeHoBaHue un YCIoBHblEe obo3HayeHns Kon-Bo I'Ipmmeanme
1. TennoBblMUCIIUTEND 1
2. VICTOYHWMK BTOPUYHOIO NUTaHUS 1 MpumedaHve 1
3. KOMNNEeKT MOHTa)HbIN 1 MpumedaHue 2
4. 3kcnnyaTtaunmoHHasa AOKyMeHTaLUms B COCTaBe:
- nacnopTt 1
- pPyKOBOACTBO MO 3KCnyaraumm 1 Ha CD-HocuTene
MprmeyaHus.

1. ACTOYHMK nNUTaHUA MNOCTaBrseTca no 3akasdy. BapuaHTbl noctpoeHus
CXeMbl anekTponutaHus TB B 3aBUMCMMOCTWU OT 4ucria 3anuTbiBaeMbIX
MNP npuBegeHbl Ha puc.b.8, b.9 npunoxexuna b yactn Il HacTosLero
P3.

2. CocTtaB — B COOTBETCTBUM C 3aKa3oM. B koMnnekT mMoryT BXxoauTb: Ka-
6enu ceasn TB ¢ npeobpasosatenem pacxoga (MP), npeobpasosaTte-
nem Temnepatypbl (MT) wn/unn npeobpasosatenem pasnenunsa (ML0);
AnuHa kabenen no 3akasy u3 Tunopsaa: 6, 12, 20, 30, 40, 70, 100, 150,
200 m.

MHcTpymeHTanbHas nporpamma «Monutop Banet TCPB-02x» ans
paboTbl ¢ npubopom nNo nocregoBaTenbHOMY UHTepdency RS-232 /
RS-485 (NpoCMOTP TEKYLUMX 3HAYEHUIA UBMEPSIEMbBIX U BblYMCNAEMbIX
napameTpoB, HAcTpoWka M MnoBepka npubopa), a Takke MHTepdency
Ethernet pasmeweHa Ha cante dupmbl  «B3JIET»  URL:
http://www.vzljot.ru. OHa BxOAUT B COCTaB nakeTta nporpamm «YHu-
BepcanbHbIN NPOCMOTPLLMKY.

Mo 3aka3y BO3MOXHa MocTaBka NporpaMMHOro komnrnekca «Banet
Cly, nosBonstowero obbeauHATb B €AuHY0 ceTb npubopbl (B TOM
4Yncne pPasfiMyYHOro TMna M pasHbiX NPOU3BOAUTENEN) C LeNbio aBToMa-
TM3auum cbopa OaHHbIX, co3daHns U BedeHuss 6a3 OaHHbIX, a Takke
NOArOTOBKN OTYETOB.

1.5. YcTponcTBo U paborta

1.5.1. MpuHUMN paboTbl

1.5.1.1. Tennosbiuucnutens «B3JIET TCPB» mncnonHennn TCPB-024, -024M,
-024M+ npegctaBnseTr coboON MUKPOMNPOLIECCOPHbIA M3MEPUTENBHO-
BbIYNCIIUTENBHbLIN BIIOK C XnAKokpucTanmyecknum nHamkatopom (PKKN)
N KHOMOYHOW MaHerbio yrpasneHus.

MpuHumn gencteua TB ocHOBaH Ha U3MepeHUN NepBUYHbBIX Napa-
METPOB TEMNSIOHOCUTENS C MNOMOLLBbIO npeobpasoBaTenen pacxoaa,
TemnepaTypbl, AaBneHns n obpaboTke pe3ynbTaTtoB U3MEPEHUIA B CO-
OTBETCTBMU C BblIOpaHHbIM anroputMom. CTpyKTypHasa cxema TennoBbl-
yucnutens wucnonHeHnn TCPB-024, -024M, -024M+ npuBegeHa Ha
puc.1.
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TennoBblMNCNNTEND BbINOSTHAET:

npeobpasoBaHne n ob6paboTKy CUrHaNOB, MOMYYEHHbIX OT MEPBUYHbIX
npeobpasosatenen (MP, MT v MNA);

BTOPUYHYIO 006paboTKy M3MEpPEHHbIX 3HAYeHUI NapaMeTpoB M BblYNC-
NeHne TennoBbIX NapamMeTpPoB MO YyCTaHOBMEHHLIM hOpMyriaM pacyeTa;

apXVBUPOBAHUE U XpaHEHUE B SHEProHe3aBMCUMMOW NamsiTu pesynbTa-
TOB U3MEPEHWIA, BbIYMCIIEHWUIA U YCTAHOBOYHBLIX NapamMeTpOB;

BbIBOJ, U3MepPUTESIbHOWN, apXUBHOW, ANArHOCTUYECKOM U YCTaHOBOYHOM
nHdopmauun Ha gucnnen XKW n yepes nocnegosaTenbHbI UHTEP-
denc RS-232 (RS-485) u nHtepdenc Ethernet;

- ynpasJrieHne norm4eCKknMmM BbiIXo40M;

1.5.1.2.

aBTOMaTU4YECKMI KOHTPOJ1b U MHOUKaUUO Hanmn4us HeMCﬂpaBHOCTeVI n
HeLWTaTHbIX Cl/ITyaLl,I/II7I (HeLIJTaTHbIX pexnmvoB pa6OTbI TeI'IJ'IOCVICTeM).

[na noctpoeHna Ha 6ase TB TennocyeTynka HEOGXOAMMO MUCMONBL30-
BaTb nNpeobpasoBartenn pacxoda (Temnepartypbl, AaBfEeHUs), cornaco-
BaHHble C TEMNNOBbIYNCIIUTENEM MO TEXHUYECKUM M METPONOrMYeCcKUm
XapakTepucTmkam.

B kadectse NP B komnnekte ¢ TB moryT ncnonb3oBaTbCs crneay-
towmne nsgenusa pupmoel «B3JTET»:

- AneKTpoMarHnTHble pacxogomepbli-cHetynkn (AMP) « B3JIET 3P»;
- yrbTpasBykoBble pacxogomepsbl-cyeTuuku (Y3P) YPCB «B3J1ET MP».
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BUTT — emopuyHbIl UCMOYHUK 35IEKMPONnUMaHusi;
[P, 4, INT — npeobpaszosamernu pacxoda, dasneHus, memrnepamypbi.
CmpykmypHasi cxema mensnoebiqyucnumersnsi TCPB-024

OnucaHve npuvHUMNa OEWCTBUS N TEXHUYECKME XapaKTepUCTUKU
nepeyvncrneHHolx MNP npuBegeHbl B COOTBETCTBYHOLLEN IKCMNyaTaunoH-
HOW JOKyMeHTaunen.

OnvnnHa nuHui cesasm Y3P — TB n SMP — TB moxeT 6biTb A0 300 M.

Kpome TOro, B kayectse [P moryT mMcnonb3oBaTbCs cregyrowme
pacxogomMepbl ¢ TpebyeMbiMyM METPONIOMMYECKUMN XapakTEPUCTUKAMMU U
C UMMYNbCHBLIM BbIXOAOM, KOTOPbIA COOTBETCTBYET MO 3NEKTPUYECKUM
napameTpam wumnynbscHomy Bxogy TB: BOIIMNC-CP, B3lMC-TU, MNb-2,
BCT, BMI, OCBU, PY-2, CBOM, BPTK, PM-5, NPOM, TOM, M-TXKA,
M-HXKA, SKM, SONOFLO, VA, ETHI, Cosmos WP, UFM, MNK.
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1.5.1.3.

Mutanune TP MoXeT OCyLeCTBRATLCA Kak OT UCTOYHMKA NUTaHUS,
Bxogsuwero B coctaB TB, Tak U OT OTAENbHONO UCTOYHWUKA MUTaHUS.
AnuHa 2-x npoBogHoOM nNuHUM cBs3n ¢ TB He 6onee 300 m npyn omunye-
CKOM CcOnpoTuBrAeHUn nmHmun He 6onee 100 OM 1 cymmapHOn eMKOCTH
He 6onee 0,01 MK® U pekoMeHOyeMbIM ceveHneM He meHee 0,2 MMm>.
[onyckaeTca NpUMEHEHNE YEeTbIPEXKUNBHOIO Kabens ans noakntodve-
HUA UMNYNbCHOW NIMHUKW CBA3M TennoBblumucnutensa v MNP n nnHum nn-
TaHua MNP ot TB.

B kadectBe 1P B ogHOM TensiocyHeTyYnMKe MOryT MCMNOSb30BaTbhCSA
pacxogoMepbl pasnnuyHbIX BUOOB 1 TUMOB.

B komnnekte ¢ TB B ka4ecTBe T MoryT ncnone3oBatbcst nogobpaHHble
B Napy TepmonpeobpasoBaTtenn conpoTUBIIEHNS NNATUHOBLIE:

obnagawLlime OOHOW M3 HOMWHArbHbIX CTAaTUYECKUX XapakTepUCTUK
npeobpasoBaHusa (HCX), ykazaHHbIX B Tabn. 3;

nmetrowme Tpebyemble METPONOrNYECKNE XapaKTEPUCTUKN;
obecneunBaroLLme NogKoYeHe No 4-x NPOBOAHON CXEME;
yOOBIETBOPSOLLME YCNOBUAM MPUMEHEHUS.

Ta6bnuua 3

HomMuHanbHoe 3Ha4eHue
conpoTueieHna nnaTMmHOBOro
TepmonpeobpasoBartens
npu 0 °C, Ry, Om

YcnoBHoe o603HavyeHne HCX

no FOCT 6651-94 no MOCT 6651-2009

1001, Pt100 Wiqo = 1,3850 Pt100 o =0,00385.°C*

100 Pt'100 Wjg =1,3910 100M o =0,00391. °C*

500 50001, Pt500 W40 = 1,3850 Pt500 o =0,00385. °C ’i
Pt'500 Wjg =1,3910 5001 & =0,00391-°C~

1000 1000r1, Pt1000 W;g0 = 1,3850 | Pt1000 o = 0,00385. °C*

Pt'1000 Wjg =1,3910 1000 o =0,00391. °C*

1.5.1.4.

B komnnekte ¢ TB moryT ucnons3oatbcs MNT tnuna «B3JIET TICx»,
KTC-b, KTCI-H, KTMNTP-01, KTMTP-05, KTCI-P, KTCIP-001,
TMT-1(-15), TNT-1(-15), TCI1-P, MeTpan-205.

[OnuHa 4-x npoBogHOM NuHMK cBA3nM ¢ TB He 6onee 400 m npwm
OMMYECKOM CONnpoTUBMEHUN NMHUK He Bonee 200 Om.

B komnnekte ¢ TB moryt 6biTb ucnonb3osaHbl N[ pasnuyHoro tuna,
n3mepsiowme oTHocuTenbHoe (M30ObITOYHOE) AaBneHue, uMelolme
YHUPUUMPOBAHHLIM TOKOBbIM Bbixo4 B AuanasoHe 0...5, 0...20 wnu
4...20 MA n oTeevawwme 3agaHHbIM TpeboBaHWAM MO TOYHOCTU U
ycrnosusiMm npumeHeHus: «MetpaHn», «Candupy, 4341-242 «JUMOy,
KPT, Nan-Mm, CcOB-", 415-anN-8118, AUP-10, AUP-20/M2, SJIEMEP-
ANP-30, MOTBX-1.

MakcumanbHaga gnuHa ceasn TB-T[ onpegensietca TeXHUYeckummn
Xapaktepuctumkamm ncnonbdyemoro N n kabens ceasu.

Mutanue MO MoxeT ocyLecTBNATbLCA Kak OT TB, Tak u oT otaenb-
HOMO MCTOYHWMKA NUTaHUSA. BHyTpeHHM UCToYHMK nuTaHmna TB obecne-
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ymBaeT nutaHue wectu ML npu Toke go 20 MA. [InnHa 2-x npoBOAHOM
nuHmMn cBasm ¢ TB He 6onee 200 M npy OMUYECKOM COMNPOTUBNEHUN

nHUM He 6ornee 100 Om.

1.5.2. Cncrema usmepeHus

1.5.2.1. OTnuunTenbHbIMM OCOBEHHOCTAMM MOCTPOEHUSA CUCTEMbI U3MEPEHUS
Ha 6a3se TennosblumcnutTensa «B3JIET TCPB» ucnonHeHun TCPB-024,

-024M, -024M+ gaBnsaroTCS:

- nepapxmyeckasi opraHnM3aunst BbINOHEHUS] UBMEPEHUIN N BbIMUCIIEHWUIA;

- BO3MOXHOCTb MPOrpamMMHOro M3MeHEHUs1 KOHUrypauum nameputesib-
HOW CUCTEMBI;

- BOBMOXXHOCTb MPOrpamMmMHOro 3agaHusl yCNoBUN HELUTATHbLIX CUTyauui n
BblbOpa peakumn TB Ha nx nosBneHne ons Kaxgon n3 TensiocncTeMm.

CTpyKkTypa OCHOBHbIX W3MEPEHUA U pPacHeToB, BbIMNOMHAEMbIX B

TennoBbluMCNNTENE, NPUBEAEHA HA PUC.2.

ne1 | | nPe nT (... | NTe na1 (.| nae
i 4 ' Y 4 |
Ham HUe
Npeobpasosarenu
1=1.9;j=1.6;k=1.6 H
Q t| Py
J \J
Buiumncnenwe T ‘9(1 20
pa = f(t;, Py) M, = [G,xdT TpySonposoab!
d n=1.4 isia
ha = (t;, P) T st
Vi = [Qj xdT
0 Pn dos
Gn = Q| x '_\“ .
1 L2l
T Curnan
X ennocucTemMe! anpasn.
Etck Wrc, = [Evcyx dT N=1.3 noToKs
0 b
Yuer
Tuapy
Tnuty
Tpexy
TOTN
THCy

H — nepenad no ebicome mexdy mecmom ombopa OasneHus u me-

cmom pasmeuwieHusi kaxooeo lN/;
Qn 902 th a0z Pn goe — 002080pHbIE 3Ha4YeHUs napamempos.

Puc. 2. Cmpykmypa OCHO8HbIX U3MepeHul u pac4emos e TB
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OnpeaeneHns cnonb3yemblX NOHATUA.

«lMpeobpa3zoBaTtenu» — COBOKYMNHOCTb anroputMoB 06paboTku
CUrHanoB, MOCTyNawLWmMxX OT U3MEepUTens: AEBATUM YaCTOTHbIX, LUECTU
CONPOTUBMNEHNS U LLECTU TOKOBbIX.

B Tennosbluucnutene «npeobpasoBaTenb»  XapakTepusyeTcs
HabopoM U XxapakTepucTUkamn NnepBUYHbLIX NpeobpasoBaTenelt pacxo-
Aa, TemnepaTtypbl U AaBneHWUsl, NOAKMYEHHbIX K COOTBETCTBYHOLLUM
N3MEpPUTENbHbLIM KaHanam.

«TpybonpoBoAbl» — 3TO COBOKYMHOCTb AaHHbIX O napamMmeTpax
TenNoHOCUTENS1 B OTAENbHOW BETBU TEMNOCUCTEMbI, PacCCYMTaHHbIX Ha
OCHOBaHNN U3MEPEHHbBIX UMM OOMOBOPHbIX 3HAYEHUI NEPBUYHbIX Napa-
METPOB W WUCMOMb3yeMbIX B pacyeTe pe3yrbTUPYLWUX napaMmeTpoB
Tennocuctembl. TB Ons kaxgow TennocuctemMbl MmeeT Ao 4 «Tpybo-
NpoBoAOBY», 0003HAYEHHbIX nHaekcamm n = 1...4.

Mog «Tennocuctemomn» nogpasyMeBaeTcs cCMCTEMa pacyeTta Ten-
na gnsi KOHTPONMPYEMOWN TEeNSIOCUCTEMbI, CoaepXallen B oblem cny-
Yae nogawoLmin (NoABOAALNIN) N 0bpaTHLIN (OTBOASALMIN) TPyOONpoBO-
Abl. B kayecTBe MCXOOHBIX AaHHbIX ONA pacdeTa napamMeTpoB B Terso-
CUCTEME MCMOMb3YTCA pacyeTHble AaHHble «TpybonposogoB». TB
obecneunBaeT pacyeT napameTpoB B 1...3 Tennocucremax.

[MepeyeHb NapameTpoB, onpeaensieMbiX B TEMNOBbIYUCIIMTENE, NX
o603HavYeHnss 1 pa3MepHOCTU NpuBeLeHbl B Tabn. 4.

Tabnuua 4
MapameTp O6o3HaueHune

Pacxof, TennoHocuTens cpeaHnii 06beMHbIN (M/4, N/MUR) Q
Pacxog TennoHocuTens cpegHuin maccoBbiv (T/4) G
O6bem TennoHoCUTeNs HapacTaloLWwmM UTorom (M°, 1) \%
Macca TennoHocuTens HapacTarLwmm nTorom (1) M
Temnepatypa TennoHocutens B Tpybonposoge (°C) t
Pa3HocTb TemMnepaTyp TENNOHOCUTENSA B NogatoLwem n ob- At
patHom Tpy6onposoae (°C)

Nasnenue B Tpy6onposoae (MMa, krc/cm?, 6ap) P
HakonneHHoe Tenno (Mkan, 'k, MB1y) W
Tennosad MowHoOCTb No Tennocucteme ([kan/y, I'x/yd, MBT) ETc
Conpotmenenue MNT (Om) R
BeixogHou Tok M0 (MA) I
YacTtoTta nmnynbcoB Ha Bbixoge MNP (M) F
KonuuyectBo nmnynscoB Ha Bbixoge NP 3a nHtepsan Bpeme- N

HA

AnropuTMm pacyeTta KonuyecTtsa TennoTbl 3agaeTtcs B TB B COOT-
BETCTBUN C N3MEPUTENBHON CXEMOMW, T.€. B COOTBETCTBUMN C pacnpee-
NeHneM gaTyMkoB No TpybonpoBodam KOHTPONMPYyEMOW Tennocucre-
Mbl. [Mpn 3TOM nonb3oBaTenb MOXeT BbibpaTb 0aHY U3 11 cxem yyeTta
Tenna, Bkntovasa cxemy «llonb3oBatensckas», U1 COOTBETCTBYIOLLNN en
anropuTM pacdeTa, nmetowencsa B namatu TB.
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dopmynbl pacyeTa Maccbl U KONMYecTBa TENNOTbl ANA KaXaon 13
11 pacyeTHbIX CXeM 3-X KOHTPOSIMpYEeMbIX TEennocucrtemM BBEeOEHbl B
namate TB n He TpebyloT BBOAA C KnaBuaTypbl UnvM no uHTepdency
(cm. MpunoxeHune I yacTu Il HacToALLErO pyKOBOACTBA).

Mpn onpepeneHnn TENOBOM SHEPINN C YHETOM 3HTanbMMM XONoa-
HOM NMOAMUTOYHOM BOAbl HA UCTOYHMKE 6E3 NPSIMOro U3MepeHusi, B Ko-
NNYECTBO YYTEHHOW TEMNNOBLIYMUCIIUTENEM TEMSIOBON 3SHEPrUN LOOSMKHA
ObITb BHECEHA NOMNpaBka Ha hakTUYeckoe 3HavyeHne TemnepaTypbl XO-
nogHou BoAbl B COOTBETCTBUM C YTBEPXKOEHHOW YCTaHOBIIEHHLIM 0bpa-
30M MeTOOMKOMW, B TOM 4Yucre B cooTBeTCcTBUMU C ykaszaHuamu TOCT P
8.592-2002.

BosmoxHa Takke nporpammHas Hactpowka TB npu opraHusaumm
Tennoyyeta Ha oOGbEKTE B OAHOM KOHTPONMPYyeMOM Tensiocucteme B
OTOMUTENBbHBIN U MEXOTONUTENbHbLIN CE30H.

1.5.3. Pexxumbl ynpaBneHus

1.5.3.1.

YnpaeneHne pabotor TB B pasnuuHbIX pexmmax MOXET OCyLLeCTB-
NATLCA C KnaBuaTypbl, U OPraHN3oBaHO C MOMOLLbIO CUCTEMbI MEHIO U
OKOH MHAMKaLMM pas3HOro YpoBHS, oTobpaXkaemMbix Ha gucnnee.

[Ons ynpaeneHus paboton TB BO3MOXHO Takke MCMNONb30BaHWE
NnepcoHanbHOro KOMMbloTepa, MOAKMYaeMoro no  uHTepdencam
RS-232 (RS-485), Ethernet.

Tennosbluncnutens «B3JIET TCPB»  wucnonHeHunsa  TCPB-
024/TCPB-024M nmeeT Tpu pexnma ynpaBneHus:

PABOTA — akcnnyaTaunoHHbIN pexnm (pexxmm nosibaoBaTtens);

HAJTAOKA — pexvm noarotoBKM K akcnnyatauuu. [JaHHbIA pexum Tak
Xe nossonsieT Bontn B nogpexum NMOBEPKA n npoussectn npoBepky
Ha COOTBETCTBME TEMSOBLIMUCIIUTENA METPOSIONMYECKUM XapaKkTepu-
CTMKaM, HO HE MO3BOJSIET U3MEHATb KannMbpoBOUYHbIE KOS HULNEHTHI.

KAINMMBPOBKA — pexum oCTUPOBKN, KannbpoBKM 1 NOBEPKMU.

B oaHHOM pexume MOXHO npou3BecTn NoBepky npubopa, n B cny-
Yyae HeobBXO0OUMOCTM NPOU3BECTU €ro KCTUPOBKY (KannbpoBKy) C nsame-
HeHneM KanmbpoBo4HbIX kKoadduumeHToB. B pexxume KAJIMBPOBKA B
MeHio «HacTpounku» Bbibupaetca nogpexum NOBEPKA. MNpu ncnonb-
3oBaHuM komnnekca KIMK-03 npouenypa nNoBepkn U KanubpoBKU Bbl-
NONHAETCA aBTOMaTMYeCKN C NpegoCcTaBneHmeM oTyeTa.

Pexumbl oTnnyaloTcss ypoBHEM A0CTyna K MHopmauun (MHOMUM-
pyemMon Ha gucnnee w/wunu nepegaBaemon no uHTepgencam RS-
232/RS-485, Ethernet) 1 BO3MOXHOCTSIMW MO M3MEHEHMUIO YCTaHOBOY-
HbIX NAapaMeTPoB TENSOBLIYUCTIUTENS.

Hanbonbwmnmn Bo3moxHocTamn obnagaet pexum HAJNALOKA. B
3TOM pexunme MHOUUMPYIOTCA BCE NapameTpbl U BO3MOXHa Moauduka-
LUMsa BCEX YCTaHOBOYHbLIX napameTpoB. Moandukaumnsa kanmbpoBOYHbIX
KO9(pPULUMEHTOB BO3MOXHA TOMBKO B pPeEXMME KAJIMBPOBKA.
HanmeHbLlunmMn Bo3aMoxxHoCcTsMKn obnagaet pexum PABOTA.

1.5.3.2. Pexxvm ynpasneHna 3agaeTcs KoMOuHauuen Hanmums / oTCyTCcTBUSA 3a-

MbIKaHUS C NMOMOLLIbIO NepeMblYek OBYX KOHTaKTHbIX nap J3 v J4, pac-
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MONOXeHHbIX Ha cyb6bnoke ob6paboTkm AaHHbIX (CM. puc.A.3 npunoxe-
Hua A yactu |l HacTosiwero P3). CooTeTcTBME KOMBUHALMI pexmMmam
ynpaBreHus NpuBeaeHo B Tabn. 5, rae «+» — HanMune 3amblkaHnst KOH-
TaKTHOW Napbl, @ «-» — OTCYTCTBUE 3aMbIKaHMS.

Tabnuua 5
KoHTakTHas
Pexnm ynpasneHus napa HasHadeHune pexuma
J3 J4
PABOTA - - OKCnnyaTauMOHHbI PEXUM
HATTATIKA i + Pexunm nogrotoBku
K 9KcniyaTaumm 1 noBepku
KANIMEPOBKA + i Pexnm ocTtmpoBku
N KannbpoBKu

1.5.3.3. PaspagHoCTb nHAnKaumm nsaMmepsieMbiX napameTpoB Ha gucnnee Ter-
NoBbLIYNCNINUTENS NpuBeaeHa B Tabn. 6.

Ta6bnuua 6
Kon-Bo 3HakoB npu
MpumevaHune
MHOMKaumm
MapameTp
uenas | apobHas
4acCTb 4acCTb
lMepenonHeHne cHETYMKOB HacTynaeT, ecrnu
1. KonnyectBo Tennotbl W 9
1-10 3 W > 2x10° ['kan. Nocne nepenonHeHns cyeTyn-
(MCkan, FOx, MBTyY)
Ka OTCYET Ha4YMHAEeTCs C HYJIEBOTO 3HAYEHMS.
2. Tennosas mowHocTb E 1-10 3
(MTkan/y I'Ox/y4, MBT)
[MepenonHeHne cYETYMKOB HAcTynaeT, ecnum
3. Macca tennoHocutens M (1) 1-10 3 M > 2x10° 1. Mocne nepenonHeHUs cyeTumKa
OTCYET HAYNHAETCA C HYNEBOro 3HaYEHmS.
4. Temnepatypa t (°C) 1-3 2
5. JasneHune xunakoctn P
2 1-4 3
(MMa, krc/cm*, 6ap)
lMepenonHeHne cHETYMKOB HAcTynaeT, ecrnm
6. O6bem xuakoctn V (M3, n) 1-10 3 V > 2x10° M*. Mocne nepenonHeHns cyeTymka
OTCYET HAYMHAETCS C HYJIEBOrO 3HAYEHUS.
7. CpegHun obbemMHbIN pacxoq
TennoHocutens Q 1-10 3
(M3/4; n/muR)
8. CpeadHun maccoBbIn pacxoa
1-10 3
TennoHocutensa G (1/4)
9. EAvHnubl neavkauum KP 1-7 3 | Ovanasor eeoga KP o 0,001 o 10000
(nmn/n, umn/m)
Mpn HANKaUUN TEKYLLIMX 3HAYEHNIA — H Ta-
10. Bpems HapaboTku Tyap ¥ NPO- P Aukall eKylunx sHaqe apacta
cto4 Typ, C packpbiTUEM Bpe- 1-7 2 IOLLAM UTOTOM.
MEH T "(’)"CTOQ ) Mpy nHankKaumm apxmBHbIX 3HAYEHUI — 3a WH-
P TepBan apXnMBMPOBaHUS.
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1.5.4. Peructpauus pesynbtaTtoB paboTbl

1.5.4.1. Pe3ynbTaTbl N3MEPEHNA N BbIYUCNIEHNIA 3aMUCLIBAIOTCA BO BHYTPEHHUE
apXuBbl: 4acOBOW, CYTOYHbIN M MECHYHbIA, UMEKLWMe OANHAKOBYHO
CTPYKTYpy. 3anucb B apxusbl ocywlectensaetca B pexvme PABOTA.

My6bunHa apxMBOB COCTaBIISIET:
- yacoBoro — 1488 npeablaywmx Yacos (62 npeabiayLmnx CyTok);
- CYyTOYHOro — 366 npeabiayLmx CyTok;
- Mecsa4Horo — 48 npeabiayLwmnx MecsLes.

MepeyeHb apxMBMpyeMbIX NapameTpoB 3a UHTepBar apXMBUPOBa-
HUS:

- KONMMYEeCTBO Tenna no Kaxaown TennocucremMe (NpupalleHue — ans uc-
nonHexnun TCPB-024, -024M, nHTerpansHoe — ana TCPB-024M+);

- Konn4yecTBO Tenna Ha Hyxabl NBC no kaxgown tennocucteme (npupa-
weHne — ana ucnonHeHnn TCPB-024, -024M, wnHTerpanbHoe — Ans
TCPB-024M+);

- Macca TENSIOHOCUTENSA MO KaXXaow Tennocucteme (npupawleHne — ons
ncnonHennn TCPB-024, -024M, unTerpanbHas — ana TCPB-024M+);

- CyMMapHOe KONMYeCTBO Tensa no Bcem TennocnucreMam®;
- CymMMapHasi Macca TEMMOHOCUTENS Mo BCEM TennocucTemams;
- BpeMsi HapaboTKM Mo KaXaow TensiocucTeme;
- TemnepaTtypa UCTOYHMKA XONOAHOr0 BOAOCHABXEHUS;
- cpefHsia TeMnepaTypa HapyXXHOro Bo3ayxa B CyMMapHbIX apxuBax;
- NnapameTpbl TPYOONPOBOAOB MO KaXaow TensiocuctemMme, a UMeHHO:

KONMYeCTBO Tenna no Kaxgomy Tpybonposoay*;

mMacca TensioHOCUTENs No Kaxgomy Tpybonposoay;

HaKoMNneHHbI 06beM TEMMOHOCUTENS MO Kaxxaomy Tpybonposoay;

cpeaHee OaBreHne no Kaxaomy TpyOonpoBoAY;

cpegHss TemnepaTypa M CpefHeB3BelUeHHas TemnepaTtypa no
Kaxkgomy Tpybonposoay;

- JOMONHUTENbHbIE AapPXUBbLI KONMYECTBO TEMMa U Macchl TENNIOHOCUTENS,

a Takke KonmyecTtBO Tenna Ha Hyxabl [BC no kaxgown tennocucreme
HapacTaloLWmnM NTOrom**;

- obuwee Bpems HapabOTKM W MPOCTOS ANA KaKO4oW TennocucTembl
(HapacTatowmm ntorom gns ncnonHeums TCPB-024M+ — cm. Tabn.15);

- 32 npusHaka HC no kaxgown Ttennocucteme (15 npuaHakoB Anst Mcnon-
HeHus TCPB-024M+);

- anutenbHocTM HC no kaxkaon TennocCUCTeEME;

- 00 12-Tn COBLITUI N PEXUMOB TEMOCUCTEM.

* - He apxueupyemcsi e ucnosiHeHuu TCPB-024M+;
** . peasiuzosaHo e ucrnosiHeHuu TCPB-024M.
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BHUMAHUE! B Ttennosbluncnutene wucnonHenns TCPB-024M
CymMapHoe komnuyectBo Tenna B TC MOXeT oTnuyatbCsi OT CyMMbl
HakonneHHoro Tenna no Tpybonposoaam, T.K. Npu Bo3HWkHoBeHUN HC ¢
HoMepamu 25, 26, 28, 29 (cMm. npunoxeHune B vyacTtu Il HacToswero PJ)
c peakuuen Pacuy. TC por (nepexon TC Ha OOroBOpHblE 3HAYEHUSA MO
Tenmny u macce), HakonneHue Tenna n maccel B Tpybonposogax 6byaer
NpoAoOMKaATLCA MO WM3MEPEHHbIM 3HayYeHusMm, a B popmynbl pacyeT
Tenna u Maccel TennocucteMbl ByayT NOACTaBNATLCA 3aJaHHble 40ro-
BOpHble 3HaveHna Etc (Gtc), Ere. Npn aTOM HakonneHHble B apxmBax
3HayeHus Tenna B Tpybonposogax (W1...W4), asnawTca Bcnomora-
TENbHBbIMU BENMYNMHAMWU M HE MOTYT NPUHUMATLCA B KayecTBe pe3ynb-
TUPYIOLLMX 3HAYEHU B OTYETaX, T.K. OHU HE KOHTPOSMPYIOTCH Npu BO3-
HUKHOBEHWN BblleyKa3aHHbIX HC.

OnuTtenbHoCcTb paboTbl TeENNOCUCTEMbI (PUKCUPYETCHA B apXuBE Kak
yyeTHoe Bpems Ty4y, KOTOpoe onpeaenseTcs B COOTBETCTBUMN C POpMY-
nown:

Tyy=THap + Tnp = THap + Tnut + ToT + THC + Tpex, (1)
roe: THap — Bpemsi paboTbl TC B LUTATHOM peXUME;
Tnp — obuiee Bpemsi NPOCTOS;
Tnut — Bpems npoctosa TC n3-3a OTCYTCTBUSA NUTAHUS;

ToT — Bpems npoctos TC n3-3a 0TkasoB annapaTtypbl TENo-
cyeTyuKa,

THc — Bpemsa npocTtost TC n3-3a HewTaTHbIX CUTYaLuWK;
Tpex — Bpems npoctos TC npu Bbixoge n3 pexuma PABOTA.

CyeTuMkM BpeMeHM HapalwmBalTCcs B Crieaylollen nocrenosa-
TEeNbHOCTH:

Tnnt — Tpex — ToT — THC — THap. (2)

1.5.4.2. Onepaunn BBOA4A WU MOAUMUKALUM HACTPOEYHbIX MapameTpoB, a
Takke M3MeHeHne pexuma ynpasneHna TB dukcupyroTcsa B XypHarne
nonb3oBaTens N B XXypHane pexnmMoB COOTBETCTBEHHO, KOTOPbIE MOryT
cogepxatb go 1000 3anucen.

3anucu xxypHarnoB nonb3oBaTens U PeXxnMoB, Kak U 3HaYeHUs ap-
XMBUPYEMbIX NapaMeTpoB, XPaHATCS B SHEProHe3aBMCMMOW NaMsTN U
COXPaHATCS Aaxe B Cny4vae OTKII0YEHMS aneKkTponuTaHus npubopa.

1.5.4.3. TennoBblMUCUTENDb UMEET ONA KaXaon TennocuctemMbl cOOCTBEHHbIe
He3aBUCUMMbIE LUKITUYECKME XYypHarbl perncTpaumnmn HewTaTHbIX CUTya-
UMM n otkasos rnyouHon go 500 3anucen kaxabin. B xypHanax HC wn
OTKa30B pPerucTpupyoTcs:

- Bpems Havarna Bo3HukHoBeHus HC unn oTkasa;
- Bpemsi okoH4YaHus HC;

- Homep n Tun HC;

- TN OTKa3a.
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1.5.5. ®PuKcaumsa HeWwTaTHbIX CUTyaLUn

1.5.5.1. lNoa HewTaTHOM cUTyauunen (HeWTaTHbIM PEXMMOM TENOCUCTEMBI) NO-
HUMaeTCa cuTyaumsi, Npy KOTOpoW OOHapyXmBaeTCa HEeCcOOTBETCTBUE
3Ha4YeHU n3mepsieMbIX NapaMmeTpoB HOPManbHOMY pPeXuUmMy (OYHKLMO-
HUPOBAHUA TEMNSTIOCUCTEMBI.

1.5.5.2 TennoBbl4MUCNIUTEND NO3BOMSET NO KAXXAOW Tennocucreme 3agasaTtb A0
24 BMOOB HeWTaTHbIX CUTyauun ¢ PUKCMPOBaHHbBIM Kputepuem (4o 7
BnaoB ansa ucnonHeHus TCPB-024M+) n o 8 HC ¢ npuBA3Kon K KOH-
KpeTHOM cxeme TennonoTpedneHns.

BoamoxHble HC ¢ omMKCnMpoBaHHbIM KPUTEPUEM U BapuaHTbl peak-
UMM Ha HUX NpuBedeHbl B npunoxeHun B yactu Il HacToswero P3. Pe-
rmcTpauma kaxgon HC conpoBoxgaeTca yCTaHOBNEHMEM COOTBET-
cTBylowero ¢gnara B apxupax M otobpaxaetrca Ha Aucninee B MEHIO
«APXUBbI» B crneaytowiem suge:

(Homep HC) (31) (16)

(Homep HC) (15) (0)

BHUMAHUE! B ncnonHeHun TCPB-024M+ oTtobpaxeHne Ha guc-
nnee BpemMeH HapaboTku THap u npoctoss Tnp NpouM3BOAUTCSA 3a WUH-
TepBan apXMBUPOBaHUS, a 3aM1cCb B apXuBbl — HApacTalLNM UTOroM.

1.5.6. BHewHne cBA3UN
1.5.6.1. MHTepdencol npnbopa

MocnepoBaTtenbHble UHTepdenchl RS-232, RS-485 n uHTepdeinc
Ethernet obecneuvBalOT BO3MOXHOCTb [[OCTyna K M3MEpPUTENbHbIM,
pacyeTHbIM W YCTAHOBOYHbLIM MNapamMeTpaMm, BKo4as apxvebl. [lpu
3TOM BO3MOXHa MoaudUKauna yCTaHOBOYHbLIX MapamMeTpoB, a Takke C
Lenblo MCMNoNb30oBaHUA B pacyeTax, BBOA MO MocregoBaTeflbHbIM UH-
Tepdencam TekyLero 3Ha4yeHnsa TemnepaTypbl Ha UICTOYHUKE XONOQHON
Boabl. [MocnepoBaTtenbHble MHTEpPenchl NoaaepXuBaroT pacLUMpeH-
HbI npoTokon ModBuUs, NpMHATBIA B Ka4yecTBe CTaHO4apTHOro B npunbo-
pax pupmbl «B3JTIET».

MocnepoBatenbHbin MHTepdenc RS-232 MoXeT MCNonb30BaTbCS
ans:

a) pacnedatkm apxXvMBHbIX U TEKYLUMX 3HAYEHUN M3MepsieMbiX napa-
MeTpoB Ha npuHTepe 4Yepes MK nnu agantep npuHTepa «B3JIET
Ally;

6) cuuTbIBaHMS apXMBOB C MNOMOLLbID APXMBHOMO CYUTbIBATENS
«B3JIET AC» ncnonnexnna AC1B-020;

B) HenocpencrtBeHHom cBsA3n ¢ MK:
- No Kabent Npu AnvHe NUHUKM cBs3n 4o 15m;

- No TenedOHHON NMHUM C MOMOLLIbLIO MoAeMa Unu PaanonuHUN ¢
MOMOLLbIO pagmMoMoaemMa;
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- MO NHUKN undposon ceasmn ctaHgapta GSM 900/1800 MIy ¢ no-
MoLlbto aganTtepa cotoBonm cBa3n «B3JIET AC» wucnonHeHus
ACCB-030.

[anbHOCTb CBA3U N0 TeneOHHOW NNUHUK, paguoKaHany n COTOBOWM
CBSA3WN onpeaensdeTca xapakTepucTukaMmy TenedOHHOW NIMHUKU, paguo-
KaHana v kaHana cCOTOBOM CBSI3Y COOTBETCTBEHHO.

MocnepoBaTtenbHbin UHTEpdenc RS-485 obecneumBaeT CBsA3b MO
kabento B rpynne na 255 abOHEHTOB, OQHMM M3 KOTOPbIX MOXET ObITb
MK, npn gnvHe nuHum ceasm go 1200 m. Mpu Hanudum B rpynne npmbo-
pOB pasHblX Npou3BoaMTENENn AN B3aUMHOIo COrfacoBaHuUsi MPOTOKO-
nos obmeHa MOXeT MCMNONb30BaTbCA aganTep CeTeBbiX MPOTOKOMOB
«B3J1IET AC» ucnonHenus ACI1B-010.

MoakntoyeHne agantepa cotoBon cea3nm ACCB-030 k nHrepdgency
RS-232 ognHoyHoro TB gaeT BO3MOXHOCTb B pexume «on-line» nepe-
AaBaTb TeKyLUy MHOPMaLUMIo NO KaHarny COTOBOW CBSA3W, B TOM YuCrie
n B MIHTepHert. MNoaknoyeHne ACCB-030 k rpynne TB, cBazaHHbIX B 1no-
KanbHyl ceTb No nHTtepdency RS-485, obecneunBaeT nepegadvyy aHa-
NOrMYHON MHOpMaLMKM NoovepeaHo no Kaxaomy npubopy. Kpome To-
ro, Npu BO3HWKHOBEHUWM Kakon-nnbo HC, apantep cOTOBOM CBA3N
ACCB-030 npu cooTBeTCTBYIOLEN HACTpouKe nepegaeT UHopMauuno
o HC Ha K, B Buae SMS-coobLieHns unm 3BOHKOM Ha COTOBbIN Tene-
doH onepartopa.

Mcnonb3ys kaHan COTOBOM CBA3WM MOXHO Ha 6ase nporpammHOro
komnnekca «B3JIET Cll» opraHu3oBbiBaTb AUCNETYEPCKYO CeTb ANS
MHOMMX OOWHOYHbLIX U rpynn NpMbOpPOB Kak OAHOTUMHbLIX, TaK U pPa3Ho-
TUMNHbBIX MO HAa3HAYEHWUIO.

CkopocTb obmeHa no uHtepgencam RS-232 n RS-485 ot 2400 go
19200 boa yctaHaBnuBaeTtca B npubope.

BHUMAHMUE! He donyckaemcsi o0OHO8peMeHHOe NMoOK/Ilo4YeHuUe
u ucnosib3o8aHue uHmepgpeticoe RS-232 u RS-485.

WHTepdenc Ethernet ncnonbdyetcs gns obMeHa gaHHbIMU Yepe3
NHTepHeT mexay npubopamu rnokanbHON CeTU U yaaneHHbIM KOMIMbHo-
TepoM (komnbtoTepamu). OBMEH OCyLIEeCTBNAETCA Yepe3 L3 fo-
KanbHOW ceTn, umetowmn cobeteeHHbIn (rnobanbHbin) IP-agpec. Mpu
obMeHe [aHHble ynakoBbIBalOTCA B CTek npoTokonoB Ethernet / IP /
UDP / TFTP / Modbus. MoaaepxnBaetca takke npotokon ARP (Ether-
net / ARP), kotopbin ucnonb3dyetca ans onpegeneHns MAC-agpeca
y3na no IP-agpecy 3anpoca. NogkntoyeHne kK cetn Ethernet npuBegeHo
Ha puc.A.3 npunoxeHnsa A yactu Il HacTosiwero pykosoacTea. [ns no-
nyyeHus IP-agpeca v gpyrmx AaHHbIX NPW MCMOMb30BaHUM MOAYIS
Ethernet Heob6xoanmo 06paTUTLCA K CUCTEMHOMY aaMUHUCTPATOPY Yy3-
na y4yeta, Ha KOTOPOM YCTaHaBNMBaETCA TENOBbIMUCNTENb.

1.5.6.2. YHuBepcarnbHble BbIXOAbI.

B TennoBbluMcnMTENb MO 3aKa3y MOXET OblTb YCTAHOBMNEH CEPBUC-
HbI MOAYIb YHMBEPCAanbHbIX BbIXOAOB, MMELMIA A0 4-X ranbBaHu4ye-
CKM pa3Bsi3aHHbIX YHUBEpPCasbHbIX BbIXO4OB, paboTaloLmMx B YACTOTHOM
UM NOTNYECKOM pPeXMNMaX.
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HasHayeHnss yHuBepcarnbHbIX BbIXOOOB, pexuMbl paboTbl, napa-
METPbI BbIXOAHbIX CUTHANOB, a TakkKe OTKMNIYEeHWe BbIXOAOB 334at0TCA
NPOrpaMMHbIMM yCTaHOBKaMn. BO3MOXHblEe 3HaA4YeHMs1 YyCTaHOBOK AN
YaCTOTHOrO pexnma npuBeaeHsbl B Tabn. 7, Ans Norm4eckoro pexunma —
B Tabn. 8.

Cxema OKOHEYHOro Kackaga BbIXOAOB W onucaHue ero paboThbl
npueegeHsl Ha puc.b.6 npunoxeHns b 4yactu |l HacTosiwero pykoBoa-
cTBa.

B yactoTHOM pexume paboTbl Ha OTKPbITbIA BbIXOA BblAAeTCa UM-
nynbCHas MNocnefoBaTeNnbHOCTb TUNA «MeaHOp» CO CKBaXHOCTbI 2,
yacToTa CrefoBaHUSA KOTOPOW MPONopLMOHaribHa TEKYLEMY 3HAaYEeHNIo
mMaccosoro pacxoga G (1/d), Temnepatypbl t (°C) wnu pasnenuio P
(MIMa). Bo3amoxHo maclitabupoBaHue paboTbl YaCTOTHOrO Bbixoda My-
TEM NPOrpamMMHOMN YCTaHOBKM 3HAYEHMS MaKCUManbHOW YacToTbl pabo-
Tbl BbIXOAa Fuake, KO3PUUMEHTA npeobpasoBaHnsa pacxoga KP, a
TaKKe HWKHEro M BEPXHEro NMOPOroBblX 3HAYEHW MACCOBOro pacxona,
TemnepaTtypbl Unu gaBneHnsi, cooTBeTcTByOWMNX Yactote 0 'y 1 Fyake

Ha Bbixoge. MakcnmanbHO BO3MOXHOe 3HayYeHne Fyake = 3000 L,

Ansi npaBunbHOM paboThbl yHMBEPCArbHbIX BbIXOLOB B TEMsOBbI-
yucnuTene nNpedycMoTpeHa npoueaypa aBTOMaTUYeCKOro pacyeTta Ko-

adppumumneHTa KP B YacTOTHOM pexume.

Pac4yet KP npousBoguTcsa No 3afgaHHbIM Mofnb3oBaTefnieM 3HadYeHu-
SIM BEPXHEro M HWXHEero MoporoB M3MEPAEMOro napameTpa U Makcu-

MalibHOMY 3Ha4Y€HUKo BbIXOAHOM YacTOTbl Fyake.

Tabnuua 7
HavmeHoBaHve napameTtpa Obosauenue B
ctpoke NMAPAM.

Bbixog 3akpbIT Het
MaccoBbin pacxog B 1-m Tpy6onpoBoae 1- TennocmucTemsl 1G1
MaccoBbi pacxog Bo 2-m Tpybonpoeoge 1-i TennocucTembl 1G2
MaccoBkin pacxog B 3-m TpybonpoBoge 1-i TennocmucTemsl 1G3
MaccoBkin pacxog B 4-m TpybonpoBoe 1-in TennocucTemsl 1G4
Pa3HOCTb MaccoBbIxX pacxofos B 1-m u 2-m TpybonpoBogax 1-n TennocucTembl 1G1-1G2
PasHocTb MaccoBbIX pacxodoB B 3-M 1 4-M TpybonpoBogax 1-i TEN0CUCTEMBI 1G3-1G4
TemnepaTtypa B 1-m Tpy6onpoBoge 1-1 TenfiocncTemsl 1t1
TemnepaTtypa Bo 2-Mm Tpybonposoge 1-n TennocucTemsl 1t2
Temnepatypa B 3-M TpybonpoBoge 1-i TennocucTeMsl 1t3
TemnepaTtypa B 4-m Tpy6onpoBoae 1-1 TenniocncTemsl 1t4
PasHocTb TemnepaTtyp B 1-m 1 2-m TpybonpoBogax 1-i TennocncTemMsl 1t1-1t2
PasHocTb TemnepaTtyp B 3-M 1 4-m Tpybonposogax 1-i TennocnucTemsl 1t3-1t4
[asneHune B 1-m Tpyb6onpoBoge 1-n TennocncTembl 1P1
HasneHue Bo 2-m TpybonpoBoae 1-n TennocncTembl 1P2
[asneHue B 3-m TpybonpoBoge 1-1n TeNNOCUCTEMBI 1P3
HasneHune B 4-m Tpybonposoge 1-i TennoCUCTEMbI 1P4
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MpoponxeHune Tabn. 7

HanmeHoBaHne napameTpa

O0bo3HayeHve B
ctpoke NMAPAM.

MaccoBbln pacxof B 1-m TpybonpoBoae 2-i TENIoCUCTEMBI 2G1
MaccoBkin pacxog Bo 2-m TpybonpoBoge 2-i TeENN0CUCTEMbI 2G2
MaccoBkin pacxog B 3-m TpybonpoBofe 2-i TennoCUCTEMbI 2G3
MaccoBbilt pacxopg B 4-m TpybonpoBoae 2- TeENNOCUCTEMbI 2G4
PasHocTb MaccoBbIX pacxodoB B 1-M 1 2-M TpybonpoBogax 2- TEM0CUCTEMBI 2G1-2G2
PasHoCcTb MaccoBbIxX pacxodoB B 3-M 1 4-M TpybonpoBogax 2-h TEN0CUCTEMbI 2G3-2G4
TemnepaTtypa B 1-M Tpybonposoae 2-1 TensiocnucTemMsl 2tl
TemnepaTypa Bo 2-M TpybonpoBoge 2-i TENNOCUCTEMbI 2t2
TemnepaTtypa B 3-M Tpy6onpoBozae 2-1 TenSIOCUCTEMbI 2t3
TemnepaTtypa B 4-m Tpy6onpoBoae 2-1 TensIoCUCTEMbI 2t4
PasHocTb TemnepaTyp B 1-M 1 2-m Tpybonposogax 2-i TennocucTeMsl 2t1-2t2
PasHocTb TemnepaTtyp B 3-M 1 4-m TpybonpoBogax 2-i TENSIOCUCTEMBI 2t3-2t4
[asneHue B 1-m Tpyb6onpoBoge 2-1 TENNOCUCTEMbI 2P1
[aBsneHne Bo 2-m TpybonpoBoae 2-1 TENIOCUCTEMBI 2P2
HasneHune B 3-m TpybonpoBoae 2- TeNNoCUCTEMbI 2P3
[asneHue B 4-m Tpyb6onpoBoae 2-1 TENNOCUCTEMbI 2P4
MaccoBbint pacxog B 1-m TpybonpoBoge 3-i TennocucTeMbI 3G1
MaccoBkin pacxog Bo 2-m TpybonpoBoge 3-i TenNoCUCTEMbI 3G2
MaccoBkin pacxog B 3-m TpybonpoBofe 3-i TennocucTemsl 3G3
MaccoBbilt pacxopg B 4-m TpybonpoBoae 3- TeENNOCUCTEMbI 3G4
PasHocTb MaccoBbIxX pacxodoB B 1-M 1 2-M TpybonpoBogax 3- TEN0CUCTEMBI 3G1-3G2
PasHocTb MaccoBbIx pacxodoB B 3-M 1 4-m TpybonpoBogax 3- TeN0CUCTEMBI 3G3-3G4
TemnepaTtypa B 1-m Tpy6onposoae 3-1 TensiocncTeMbl 3tl
Temnepatypa BoO 2-m Tpyb6onposoge 3-1 Tennocuctemsl 3t2
TemnepaTtypa B 3-M TpybonpoBoae 3-1 TeNSIOCUCTEMBI 3t3
TemnepaTtypa B 4-m Tpy6onpoBoge 3-1 TensIoCUCTEMbI 3t4
PasHocTb TemnepaTyp B 1-m 1 2-m Tpybonposogax 3-1 TENNOCUCTEMBI 3t1-3t2
PasHocTb Temnepatyp B 3-M 1 4-m Tpy6onpoBogax 3-1 TeENI0CUCTEMBI 3t3-3t4
HaeneHne B 1-m TpybonpoBode 3-1 TENIOCUCTEMBI 3P1
[aBsneHne Bo 2-m Tpybonposoge 3-1 TENTOCUCTEMDI 3P2
HasneHune B 3-m Tpybonposoae 3-1 TeNNOCUCTEMbI 3P3
[asneHune B 4-m Tpyb6onpoBoge 3-1 TENNOCUCTEMBI 3P4

B nornyeckoM pexvme Ha BbIXOAE HanMuuio cobbiTust (Mnn ero
onpeneneHHoMy COCTOSIHWIO) COOTBETCTBYET OAMH YPOBEHb 3NEKTPU-
YeCKOro curHana, a OTCYTCTBUIO COObITUS (MM MHOMY €ro COCTOSIHUIO)

— Opyron ypoBeHb curHana.

lMporpaMmMHO ONs NOrMYECKOro pexmnma 3afaeTcs akTUMBHBIN ypo-
BeHb (AKTUB. yp.), T.€. ypoBeHb curHana (Bbicokun nnn Huskum), co-
OTBETCTBYHOLINA HanMumio coObITUSA, a Takke 3HAYEeHUs] KOHCTAHT Mo

MacCoBOMY pacxony, TemMnepartype 1 AaBreHuIo.
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Tabnuua 8

HanmeHoBaHue cobbiTns

O06o3HavyeHue B
ctpoke NMAPAM.

BbIxof 3aKkpbIT Het
1-a Tennocuctema

Maccosbin pacxog B 1-m Tpyb6onpoBoge 6onblle MacCoBOro pacxoga Bo 2-M Tpy-

1G1>1G2
bonpoBoge
MaccoBbiln pacxog B 1-m TpybonpoBoge MeHbLUE MAacCOBOro pacxoda Bo 2-M Tpy-

1G1<1G2
bonpoBoge
MaccoBbin pacxog B 3-m Tpybonposoge 6onbLle MacCcoBOro pacxoga B 4-M Tpy-

1G3>1G4
bonpoBoge
MaccoBbiln pacxog B 3-M TpybonpoBoge MeHbLLUE MAacCOBOro pacxoaa B 4-M Tpy-

1G3<1G4
bonpoBoge
MaccoBbin pacxog B 1-m TpybonpoBoge 60onbLue KOHCTaHThI 1 1G1>KoHcT1
MaccoBbiin pacxoq B 1-m TpybonpoBoae MeHbLUEe KOHCTaHThI 1 1G1<KoHcT1
MaccoBbiln pacxog Bo 2-M TpybonpoBoge 6onblie KOHCTaHThI 1 1G2>KoHcT1
MaccoBbIln pacxog Bo 2-M TpybonpoBoge MeHbLIE KOHCTaHThI 1 1G2<KoHcT1
MaccoBbin pacxog B 1-m TpybonpoBoge 6onbLue KOHCTaHThI 1 1G3>KoHcT1
MaccoBbiin pacxoq B 1-m TpybonpoBoae MeHbLUEe KOHCTaHThI 1 1G3<KoHcT1
MaccoBbiln pacxog B 1-m TpybonpoBoge 6onblue KOHCTaHThI 1 1G4>KoHcT1
MaccoBbiln pacxog B 1-m TpybonpoBoge MeHbLUE KOHCTaHThI 1 1G4<KoHcT1

PasHoCTb MaccoBbIX pacxodoB B 1-M 1 2-M TpybonpoBogax 60sbLie KOHCTaHThI 1

1G1-1G2>KoHcT1

Pa3HOCTb MaccoBbIX pacxodoB B 1-M 1 2-M TpybonpoBogax MeHbLLIE KOHCTaHThI 1

1G1-1G2<KoHcT1

Pa3HOCTb MaccoBbIX pacxofoB B 3-M 1 4-Mm TpyGonpoBofax 6onblue KOHCTaHTbI 1

1G3-1G4>KoHcT1

Pa3HocTb MaccoBbIxX pacxodoB B 3-M 1 4-M TpybonpoBogax MEeHbLLE KOHCTaHThI 1

1G3-1G4<KoHcT1

Temnepatypa B 1-M TpybonpoBoze 6ornbLue TemnepaTtypbl BO 2-m Tpybonposoae 1t1>1t2
Temnepatypa B 1-M Tpyb6onpoBoae MeHbLLE TeMnepaTypbl BO 2-M Tpybonposoae 1t1<1t2
Temnepatypa B 3-M TpybonpoBoze 6onblue Temnepatypbl B 4-M Tpybonposoge 1t3>1t4
TemnepaTtypa B 3-M TpybonpoBoae MeHbLUE TeMnepaTypbl B 4-m Tpybonposoae 1t3<1t4
Temnepatypa B 1-m TpybonpoBoae 60rbLue KOHCTaHThbI 1 1t1>KoHcT1
Temnepatypa B 1-M TpybonpoBoae MeHbLUE KOHCTaHThI 1 1t1<KoHcT1
Temnepatypa Bo 2-M TpybonpoBoge 6onblue KOHCTaHThbI 1 1t2>KoHcT1
TemnepaTypa BO 2-M Tpyb6onpoBOAE MEHbLUE KOHCTaHTbI 1 1t2<KoHcT1
Temnepatypa B 3-M TpybonpoBoae 60rblue KOHCTaHThbI 1 1t3>KoHcT1
Temnepatypa B 3-M TpybonpoBoae MeHbLUE KOHCTaHThI 1 1t3<KoHcT1
Temnepatypa B 4-m TpybonpoBoae 60nbLue KOHCTaHTbI 1 1t4>KoHcT1
TemnepaTypa B 4-M Tpyb6onpoBoAe MeHbLUE KOHCTaHThI 1 1t4<KoHcT1

PasHocTb TemnepaTyp B 1-M 1 2-m Tpy6onpoBogax 6obLue KOHCTaHThI 1

1t1-1t2>KoHcT1

PasHocTb TemnepaTyp B 1-M 1 2-m TpybonpoBogax MeHbLUe KOHCTaHThI 1

1t1-1t2<KoHcT1

PasHocTb TeMnepatyp B 3-M 1 4-m TpybonpoBogax 6onblie KOHCTaHThl 1

1t3-1t4>KoHcT1

PasHocTb TemnepaTyp B 3-M 1 4-Mm TpyOONpoOBOAaX MEHbLUE KOHCTaHTbI 1

1t3-1t4<KoHcT1

[asneHuve B 1-m Tpybonposoge 6onblie aaBneHns Bo 2-m Tpybonposoae 1P1>1P2
[asneHune B 1-m TpybonpoBoae MeHbLUE AaBneHnd Bo 2-m Tpybonposoae 1P1<1P2
HaeneHuve B 3-m TpybGonposoe 6onblue gaBnexHus B 4-m Tpybonposoae 1P3>1P4
[aeneHune B 3-m TpybonpoBoae MeHbLUE AaBreHns B 4-m Tpybonposoae 1P3<1P4
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MpoaosnxeHue Tabn. 8

Ob6o3HavyeHne B

HanmeHoBaHue cobbiTns
ctpoke NMAPAM.

2-51 Tennocucrema

Maccosbin pacxog B 1-m TpybonpoBoge 6onblLle MacCoBOro pacxoga Bo 2-M Tpy-

2G1>2G2
bonpoBoge
MaccoBbiln pacxog B 1-m TpybonpoBoge MeHbLLE MAacCOBOro pacxoga Bo 2-M Tpy-

2G1<2G2
bonpoBoge
MaccoBbin pacxog B 3-m Tpybonposoge 6onbLle MacCoBOro pacxoga B 4-M Tpy-

2G3>2G4
bonpoBoge
MaccoBbIln pacxog B 3-M TpybonpoBoge MeHbLUE MAacCOBOro pacxoga B 4-M Tpy-

2G3<2G4
bonpoBoge
MaccoBbin pacxog B 1-m TpybonpoBoge 60nblle KOHCTaHThl 2 2G1>KoHcT2
MaccoBbin pacxog B 1-m TpybonpoBoge MeHbLUEe KOHCTaHThbl 2 2G1<KoHcT2
MaccoBbiln pacxog Bo 2-M TpybonpoBoge 6onblie KOHCTaHTbl 2 2G2>KoHcT2
MaccoBbiln pacxog Bo 2-M TpybonpoBoge MeHbLUIE KOHCTaHThbI 2 2G2<KoHcT2
MaccoBbin pacxog B 3-M TpybonpoBoge 60nbLle KOHCTaHThI 2 2G3>KoHcT2
MaccoBbin pacxof B 3-M TpybonpoBoge MeHbLUEe KOHCTaHThbl 2 2G3<KoHcT2
MaccoBbiln pacxog B 4-m TpybonpoBoge 60nblue KOHCTaHThbI 2 2G4>KoHcT2
MaccoBbiln pacxog B 4-m TpybonpoBoge MeHbLUE KOHCTaHTbI 2 2G4<KoHcT2

PasHocTb MaccoBbIxX pacxodos B 1-M 1 2-m TpybonpoBogax 6onblue KoHCTaHThl 2 | 2G1-2G2>KoHcT2

Pa3HoCTb MaccoBbIX pacxodoB B 1-M 1 2-M TpybonpoBogax MeHblUe KOHCTaHThl 2 | 2G1-2G2<KoHcT2

PasHocTb MaccoBbIxX pacxodoB B 3-M 1 4-M TpybonpoBogax 6onblie KoHCTaHThl 2 | 2G3-2G4>KoHcT2

Pa3HocTb MaccoBbIxX pacxodoB B 3-M 1 4-M TpybonpoBogax MeHble KOHCTaHThl 2 | 2G3-2G4<KoHcT2

Temnepatypa B 1-M TpybonpoBoze 6ornbLue Temnepatypbl BO 2-m Tpybonposoae 2t1>2t2
Temnepatypa B 1-M Tpyb6onpoBoae MeHbLUe TeMnepaTypbl BO 2-M Tpybonposoae 2t1<2t2
Temnepatypa B 3-M TpybonpoBoze 6onblue Temnepatypbl B 4-M Tpybonposose 2t3>2t4
Temnepatypa B 3-M TpybonpoBoae MeHbLLE TeMnepaTypbl B 4-m Tpybonposoae 2t3<2t4
Temnepatypa B 1-M TpybonpoBoae 60rblue KOHCTaHTbI 2 2t1>KoHcT2
Temnepatypa B 1-M Tpyb6onpoBOAEe MEHbLUE KOHCTaHTbI 2 2t11<KoHcT2
Temnepatypa Bo 2-M Tpybonposoe 60nbLue KOHCTaHTbl 2 2t2>KoHcT2
TemnepaTypa BO 2-M Tpyb6onpoBOAE MEHbLUE KOHCTaHTbI 2 2t2<KoHcT2
Temnepatypa B 3-M TpybonpoBoae 60rblue KOHCTaHTbI 2 2t3>KoHcT2
Temnepatypa B 3-M Tpyb6onpoBOAEe MEHbLUE KOHCTaHTbI 2 2t3<KoHcT2
Temnepatypa B 4-M TpybonpoBoge 6onblue KOHCTaHTbI 2 2t4>KoHcT2
Temnepatypa B 4-M TpybonpoBoOAe MEHbLUE KOHCTaHTbI 2 2t4<KoHcT2

PasHocTb TemnepaTyp B 1-M 1 2-m Tpy6onpoBogax 6onbLie KOHCTaHTbl 2 2t1-2t2>KoHcT2

PasHocTb TemnepaTyp B 1-M 1 2-m TpybonpoBogax MeHbLUE KOHCTaHTbI 2 2t1-2t2<KoHcT2

PasHocTb TemnepaTyp B 3-M 1 4-m Tpyb6onpoBogax 6onbLie KOHCTaHTbI 2 2t3-2t4>KoHcT2

PasHocTb TemnepaTtyp B 3-M 1 4-Mm TpyOONpoOBO4aX MEHbLUE KOHCTaHTbI 2 2t3-2t4<KoHcT2

[asneHuve B 1-m Tpybonposoge 6onblie aaBneHus Bo 2-m Tpybonposoae 2P1>2P2
[asneHune B 1-m TpybonpoBoae MeHbLUE AaBneHnsa Bo 2-m Tpybonposoae 2P1<2P2
[aenenuve B 3-m TpybGonposoge 6onblie gaBnexHus B 4-m Tpybonposoae 2P3>2P4
[aeneHune B 3-m TpybonpoBoae MeHbLUE AaBneHns B 4-m Tpybonposoae 2P3<2P4
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MpoaonxeHue Tabn. 8

HanmeHoBaHue cobblTus

O0bo3Ha4veHne B
ctpoke NMAPAM.

3-9 TensiocucTemMa

MaccoBbin pacxog B 1-m TpybGonpoBoge 6onblLle MacCoBOro pacxoga Bo 2-M Tpy-

3G1>3G2
bonpoBoge
MaccoBbiln pacxog B 1-m TpyGonpoBoge MeHbLUE MAacCOBOro pacxoga Bo 2-M Tpy-

3G1<3G2
bonpoBoge
MaccoBbin pacxog B 3-Mm TpybonpoBoge 6ornbLle MaccoBoro pacxoga B 4-m tpy6o- 3G3>3G4
nposoge
(I\S/Iaccosbm pacxog B 3-M TpybonpoBode MeHbLLE MacCOBOro pacxoga B 4-m Tpy- 3G3<3G4

onposoge

MaccoBbin pacxog B 1-m TpybonpoBoge 6onbLie KOHCTaHThl 3 3G1>KoHcT3
MaccoBbin pacxog B 1-m TpybonpoBoge MeHblLUe KOHCTaHThl 3 3G1<KoHcT3
MaccoBbiln pacxog Bo 2-M TpybonpoBoge 6onblie KOHCTaHTbl 3 3G2>KoHcT3
MaccoBbIln pacxog Bo 2-M TpybonpoBoge MeHbLLUE KOHCTaHThbl 3 3G2<KoHcT3
MaccoBbin pacxog B 3-m TpybonpoBoge 6onbLie KOHCTaHThl 3 3G3>KoHcT3
MaccoBbin pacxof B 3-M TpybonpoBoge MeHblUe KOHCTaHThbl 3 3G3<KoHcT3
MaccoBbiln pacxog B 4-m TpybonpoBoge 6onblue KOHCTaHThl 3 3G4>KoHcT3
MaccoBbiln pacxog B 4-m TpybonpoBoge MeHbLUE KOHCTaHThbI 3 3G4<KoHcT3

PasHocTb MaccoBbIx pacxodoB B 1-M 1 2-m TpybonpoBogax 60nblLie KOHCTaHThl 2

3G1-3G2>KoHcT3

Pa3HOCTb MacCcoBbIX pacxodoB B 1-M 1 2-M TpybonpoBoAax MeHbLUE KOHCTaHTbI 2

3G1-3G2<KoHcT3

Pa3HOCTb MaccoBbIX pacxofoB B 3-M 1 4-M TpyGonpoBofax 6onblue KOHCTaHTbl 2

3G3-3G4>KoHcT3

Pa3HocTb MaccoBbIX pacxogoB B 3-M 1 4-M TpybonpoBogax MEHbLUE KOHCTaHTbI 2

3G3-3G4<KoHcT3

Temnepatypa B 1-M TpybonpoBoze 6ornbLue TemnepaTtypbl BO 2-m Tpybonposoae 3t1>3t2
Temnepatypa B 1-M Tpyb6onpoBoae MeHbLLE TeMnepaTypbl BO 2-M Tpybonposoae 3t1<3t2
Temnepatypa B 3-M TpybonpoBoze 6onblue Temnepatypbl B 4-M TpybonpoBoe 3t3>3t4
Temnepatypa B 3-M TpybonpoBoae MeHbLUE TeMnepaTypbl B 4-m Tpybonposoae 3t3<3t4
Temnepatypa B 1-m Tpy6onpoBoae 60nblue KOHCTaHTbI 3 3t1>KoHcT3
Temnepatypa B 1-M Tpyb6onpoBOAEe MEHbLUE KOHCTaHTbI 3 3t1<KoHcT3
Temnepatypa Bo 2-M TpybonpoBofe 6onbLue KOHCTaHTbl 3 3t2>KoHcT3
TemnepaTypa BO 2-M Tpyb6onpoBOAEe MEHbLUE KOHCTaHTbI 3 3t2<KoHcT3
Temnepatypa B 3-M TpybonpoBoae 60orblue KOHCTaHTbI 3 3t3>KoHcT3
Temnepatypa B 3-M TpybonpoBoOAe MEHbLUE KOHCTaHTbI 3 3t3<KoHcT3
Temnepatypa B 4-M TpybonpoBoge 6onblue KOHCTaHTbl 3 3t4>KoHcT3
Temnepatypa B 4-M TpybonpoBOAEe MEHbLUE KOHCTaHTbI 3 3t4<KoHcT3

PasHocTb TemnepaTyp B 1-M 1 2-m Tpy6onpoBogax 6onbLie KOHCTaHTbl 3

3t1-3t2>KoHcT3

PasHocTb TemnepaTyp B 1-M 1 2-m TpybonpoBoAax MeHbLLUE KOHCTaHThI 3

3t1-3t2<KoHcT3

PasHocTb TemnepaTyp B 3-M 1 4-m Tpyb6onpoBogax 6onbLie KOHCTaHTbl 3

3t3-3t4>KoHcT3

PasHocTb TemnepaTyp B 3-M 1 4-M TpyOONpoOBOAaX MEHbLUE KOHCTaHTbI 3

3t3-3t4<KoHcT3

[asneHuve B 1-m Tpybonposoge 6onbLie aaBneHus Bo 2-m Tpybonposoae 3P1>3P2
[asneHune B 1-m TpybonpoBoae MeHbLUE AaBneHnsa Bo 2-m Tpybonposoae 3P1<3P2
[asnenuve B 3-m Tpybonposoge 6onblie gasnexHus B 4-m Tpybonposoae 3P3>3P4
[aeneHune B 3-m TpybonpoBoae MeHbLUE AaBneHns B 4-m Tpybonposoae 3P3<3P4
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1.5.6.3.

1.5.6.4.

YacToTHO-UMNYybCHbIE BXOAbl NpegHas3HaveHbl ansa nogkntoyenunsa MNP
pasnU4YHbIX TUNOB C YaCTOTHO-MMMYNbCHBbIM BbIXOAOM. KOHCTaHTbI npe-
obpasoBaHna YacTtoTHO-MMnNynbCHbIX BXxogoB (KP u Kl) cooTBeTcTBEH-
HO, MoryT ycTtaHasnmBaTtbca B npegenax 0,001...10000 umn/n ¢ warom
0,001Mmn/n gns 4acTOTHOro pexuma paboTbl BXOOOB, M B npegenax
9999,999...0,00001 n/vmn c warom 0,00001 n/umn AnNs MMNynAbCHOrO
pexuma paboTbl.

BxogHon kackag (cm. puc.b.7 npunoxerHna b yactu Il HacToswero
P3) MoxeT paboTaTb B ABYX pexumax, 3agaBaeMbiX C MOMOLLBbI KOH-
TakTHbIX Nap J1-J12 Ha nnate kommyTaumm (cM. puc.A.4 npunoxenunsa A
yactu Il HacTosiwero PJ):

B aKTUBHOM peXMMe YaCTOTHO-UMMYIbCHbIE BXOAbl MUTAKTCA OT BHYT-
PEHHEro ranbBaHUYECKN pPa3BA3aHHOrO UCTOYHMKA HanpskeHus +5 B
(KOHTaKTHble Napbl 3aMKHYTbl NepemMbldykamun). B aToM pexnme Ha Bxog
AOJDKHbI nogaBaTbCA NMOO MMNYNbCbl HaNPSKEHUS C NapamMeTpamu:
nornyeckun Honb — 0...1,0 B, nornyeckasa eanHuua — 2,0...5,0 B, nnbo
3aMblkaHne/paspbiB MEXAaHUYECKNX KOHTAKTOB, NPMYEM COMPOTUBNEHME
BHELLHEN Lenu npu 3aMKHYTOM COCTOSIHUM MEXaHUYECKUX KOHTAKTOB He
AomkHo npeBbiwaTb 100 Owm;

B MACCMBHOM pexunme (KOHTaKTHblE€ Mapbl pa3OMKHYTbl) HA BXO4 OOSXK-
Hbl NodaBaTbCA UMMYSbCbl TOKA C NapameTpaMn: JIOrMYEeCKUA HOMb —
0...0,2 MA, nornyeckas egmumua — 0,5...20 MA.

Mpn nogkno4YeHMn K 4acTOTHO-UMMYIIbCHbIM BXO4AM AOJDKHA CO-
6nogaTbcs NONAPHOCTL B COOTBETCTBUN C MApPKMPOBKOM Ha nevaTHOWn
nnaTte, a YactoTa cnegoBaHMs UMNYNbCOB HA BXoAe [AOIkHa ObiTb He
meHee 0,005 Ny n He 6onee 2000 Iy,

BHUMAHMWE! HanpsixkeHue Ha 4acCmoOmMHO-UMMyJIbCHbIX 8xo0ax
He OOJIKHO npeebiwamb 5,5 B!

Mpwn BbINYCKE N3 NPOM3BOACTBA A1 UMMYIbCHBIX BX0o4oB TB ycTa-
HaBNUBAaETCH MaCCUBHbIN PEXUM NMUTAHUA U 3HAYEHWE KOHCTaHTbI npe-
obpasoBaHud, cooTBeTcTBYOWEN DN32 gns pacxogomepoB OupMbl
«B3JET».

Jlornveckmne Bxoabl DIR1-DIR3 npegHasHayeHbl ong npyema curHana
HanpaBneHus NoToka oT npeobpasoBatenen pacxoga. lNpu ycTraHoBke
BxogoB DIR1-DIR3 B akTMBHbIN peXuM BO3MOXHa OpraHu3auusi ¢ ux
nomowbio pyHkuMn «OxpaHa», «[loxapHaa curHanmsaumsay, «Kor-
Tponb nutaHna [NP».

[MporpaMmHO normyeckne Bxoabl MOryT ObiTb NMBO OTKMIOYEHDI,
NMBO BKNHOYEHbI N HACTPOEHbI HA MPUEM CuUrHana, UMeLLEro BbICOKUM
NN HU3KUA aKTUBHBIN YPOBEHb. BKrtoueHne nornyeckmx BXo4oB HeOb-
XOOAUMO ANSA opraHvsauuu Tennoyvyeta ¢ aBTOMaTU4ECKOM CMEHOWN an-
ropuTMa pacyeTa npu nepexone M3 OTONUTESTIbHONO Ce30Ha B MEXOTO-
nuTenbHbIN N 0bpaTHo. MNMpn ycTtaHoke NP npoTMB NOTOKa B OCHOBHOM
HanpaBneHun Ang KoppekTHon paboTbl HEOBXOAUMO BKIHOYUTL MHBEP-
CVIO BbIXOZHOIO curHana.
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1.5.7. KoHCTpyKUMA

Tennosbluncnutens TCPB-024 Bcex ucnonHeHun BbinyckaeTcs B
Kopnyce 13 meTanna unm u3 nnactmacchi.

BHewHnn Bng TB B kopnyce u3 metanna npuesegeH Ha puc.A.1.1
npunoxeHna A vactu Il HacTtoswero P3. Kopnyc TB coctouT mns tpex
YacTen: OCHOBaHUSA — MOAyns KOMMYyTauuu, cpegHen Yyactu — Mogyns
N3MepUTENS 1 NMUEBON YacTu — MOAYIS BbIYUCANTENS.

BHyTpM Moayna KoMMmyTaumm yCcTaHOBMEHa KOMMYyTaUMOHHAA nna-
Ta (pnc.A.4 npunoxenunsa A 4dactu Il), ¢ NOMOLLbIO KOTOPOW OCYLLECTB-
naeTcs NOAKMIOYEHNe BHELWHUX YCTpoucTB K TB. Ha HukHen naHenu
MOAYNA KOMMYTaLMM pacnosioXeHbl: pasbeM uHTepdenca RS-232, oT-
BepCcTMs ¢ MeMOpaHHbIMM 3arfywkamu gng BBoda kabensa nutaHu4,
curHanbHblx kabenen MNP, MT n N[, a Takke BHEWHUX YCTPONCTB, Noa-
Knioyaemblx K TB. Ha 3agHen cTeHke Koprnyca Haxo4aTCs OTBEpCTUS
ANs YCTAHOBKWM KPOHLUTEMHOB, obecneudmBarolmnx kpenneHne TB Ha
DIN-peiky (cMm. puc.A.5 npunoxeHus A yactu Il).

BHewHnun Bug TB B kopnyce w3 nnactmaccbl nNpuBeOeH Ha
puc.A.1.2 npunoxenus A vactu Il. Kopnyc TB coctouT U3 aByx 4Yacten:
B OHOM — MOAYJSlb KOMMYTaUUK, B pyron — MOAyrnb N3MepuTens n mMo-
Aynb BbIYUCNTENS.

TB B nyacTMaccoBOM Koprnyce Takke ycTaHaBnueaetcs Ha DIN-
penky (cm. puc.A.5 npunoxenma A 4vactu Il). B KoMnnekT nocrtaBku
TENnoBbIMUCNTENS BXOOAT KPOHLWTEWHbl Ans yctaHoBku TB Ha DIN-
PEenKy.

Moaynb nameputens COAEpPXUT Nnaty U3Meputenis U BTOPUYHbLIN
WUCTOYHUK NUTaHusA. Ha HWXHen naHenu kopryca mogyns nsmepurens
pacnonoxeHa KneMma 3alMTHOro 3a3emMrneHus (3aHyneHus).

Moaynb BbIMUCIIUTENS COOEPXUT nnaTty Bbluucnutensa. Ha nuue-
BOW naHenn moayns Bbluncnutens Haxogsatca XKW w knasmaTtypa.
KKW obecneumBaeT BbIBOA YeTbIpeX CTPOK andaBuUTHO-LM(POBON WH-
dopmaumm npu 20 cumeonax B cTpoke. Nepnoa o6HOBNEHUS TeKyLlen
nHdopmauumn Ha XKW coctaBnseT 2 cek.

Moaynb mM3MepuTensa COBMECTHO C MOAYfeM BblYMCNUTENS, CO-
eQMHSeMble ANEKTPUYECKN MHOMOXUMNbHbLIM LLIAEN(OM U KOHCTPYKTUBHO
BUHTaAMM CO CTOPOHbI MOAYNS U3MEPUTENS, COCTaBNAT cybOnok o6-
paboTkn AaHHbIX. B cBOKO ovepeab cy66nok obpaboTkm OaHHbIX coean-
HAeTCA wnendamm co CTOPOHbI 3aHEN CTEHKN U BUHTAMM CO CTOPOHDI
NMUEBOV NaHenu ¢ mogynem KommyTauumn, obpasys TB.

Bua wuctodnuka sBTOpmyHOro nutaHma AND-3024 npuBeneH Ha
puc.A.7 npunoxenuna A yactu Il HacTosawero P3.
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1.6. MapkunpoBka u nnombupoBaHue

1.6.1.

1.6.2.
1.6.3.

1.6.4.

MapkupoBka Ha nuueson naHenu TB copoepxut ero obo3HayeHue u
HauMeHoBaHMe, (PUPMEHHLIN 3HaK MNPeanpUATUA-U3roTOBUTENS, 3HaK
yTBEPXAEHUS TUMa cpeacTBa n3aMepeHusi. 3aBo4CKON HOMep yKasaH Ha
WnnNbauKe, 3akpenneHHoMm Ha kopnyce TB.

B koHCTpyKkuuun TB npegycMoTpeHbl YeTbipe 3aluTHbIE NITOMObI.

lMocne noBepkn rocnoBeputenb NIOMOMpyeT OAWH M3 BUHTOB, CKpen-
naownn cybobnok obpaboTkM AaHHbIX, @ TaKKe KOSnayok, 3akpbiBato-
LW KOHTaKTHYO napy J3 paspelleHns mogndukaumm kanmbpoBOYHbIX
napameTtpoB TB. HapyweHune paHHbix nnom6 TpebyeT npoBeaeHus
BHeouepeaHon nosepkn TB. [Ons 3awuTbl OT HECAHKLUMOHMPOBAHHOIO
AOCTyna nNpu TPaHCNOPTUPOBKE U XpaHEHUN LOMKHbI NomMbupoBaTbCs
ABa COeauHUTENbHbIX BUHTA CO CTOPOHbI NuueBon naHenu TB (B Kop-
nyce w3 mMetanna) unu Ase NpoyLluHbl CO CTOPOHbI NIMLEBON NaHenu
(B KOpNyce 13 nnactMmacchl).

[Mocne MOHTaxa, HaACTPOMKM U MPOBEpPKM (PyHKUMOHMpoBaHNA TB Ha
obbekTe npeacTaBuTeNb TEnsoBOoAOCHabXaloLWen opraHusauun [on-
XeH onsioMbupoBaTb:

KONNa4vokK, 3akpblBaloLMIA KOHTaKTHYKO napy J4 paspelueHus moaudgu-
Kaumm pyHKUMOHanNbHbIX napameTpoB TB;

ABa COeLMHUTENbHbIX BMHTA CO CTOPOHLI NMLEBOW NaHenu (B Kopnyce
n3 metanna);

- NBE NMPOYLLUMHbI CO CTOPOHbI NNLIEBOV NaHenu (B Koprnyce U3 nnactmac-

Chbl).
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2. NICMNOJIb3OBAHUE NO HASHAYEHUIO

2.1. dKcnnyaTaumMoHHble OrpaHNn4YeHuns

2.1.1.

2.1.2.

2.1.3.

2.1.4.

JKcnnyaTaums TeNNoBbIMUCIIUTENSA OOSMKHA NPOU3BOAUTLCSA B YCIOBU-
AX BO3OENCTBYIOLMX (PaKTOPOB, HE MPEBbILIAOLWMX AONYCTUMbIX 3Ha-
YeHUKN, OroBOpeHHbIX B M.1.2.5.

HeobxoomMmMocTb 3alMTHOro 3asemneHus npubopa onpegensieTcs B
COOTBETCTBUM C TpeboBaHuAMM rnaebl 1.7 «[paBun yCTponcTBa 3NEKT-
POYCTaHOBOK» B 3aBUCMMOCTU OT HanpshkKeHWss NUTaHWs U yCroBui
pa3meLleHnsa npnbopa.

MonHuesawmTta obbekTa pasmeLLeHns npubopa, BbINOSIHEHHAsS B COOT-
BETCTBMM C «MHCTPYKLMEN NO YCTPONCTBY MOSHME3ALMTbI 34aHUNA, CO-
OPY>XEHUI M NPOMbILLMIEHHbIX KOMMYyHMKaumny CO153-34.21.122-2003
(yTBepkaeHHon [Npukaszom MwuHaHepro Poccum Ne280 ot 30.06.2003)
npepoxpaHaeT npubop OT Bbixoda U3 CTPOS MPU HanNMYUU MOSTHUEBLIX
paspsaoB..

TpeboBaHMA K ycrnoBusIM 3JKcnnyaTauum M BbIOOpy MecTa MOHTaxa,
npvBeAeHHblIE B HACTOSILLEN 3KCMNyaTauMOHHON OOKyMEeHTauuu, yyu-
TbiBalOT Hanbonee TunNu4YHble akTopbl, BNMAOLWME Ha paboTy Tenno-
BblYNCIIUTENS.

Ha o6bekTe akcnnyataumMm MoryT CyLLeCTBOBaTb MITN BO3HUKHYTb B
npouecce ero aKkcnnyatauum dakTopbl, He nogaalwLwmnecs npeasapu-
TENbHOMY MPOrHO3Yy, OLEHKe U NPOBEPKE, U KOTOPblE NPOU3BOAUTEND
He MOT y4yecTb npu paspaboTke.

B cnyyae nposiBneHusi nogo6bHbIX hakTOpoB crieqyeT HanuTu uHoe
MECTO 3KCnnyatauuu, rae gaHHble akTopbl OTCYTCTBYIOT MIM He OKa-
3bIBAIOT BMNUAHNUS Ha paboTy uagenus.

2.2. Mepbl 6e3onacHocTHn

2.2.1.

2.2.2.

K paboTe c nsgenuem gonyckaeTcsi 06CnyXnsawLmnm nepcoHarn, o3Ha-
KOMJIEHHbIV C 3KCMnyaTaunoHHOM AOKYMEeHTaunen Ha nsgenve.

Mpn noaroToBke M3OENUs K MCMONb30BaHWUIO OOSMKHbI cobrogaTbes
«MpaBuna TexHWYEeCKOW 3IKCMslyaTauum 3MeKTpoycTaHOBOK notpebute-
nen» n «MexoTpacnesble nNpaBuna no oxpaHe Tpyaa (npaeuna 6es-
OMacHOCTW) NpuW 3KCMyaTauumn 3NeKTPOYCTaHOBOKY.

2.2.3 lNpwn npoBeaeHnn padbot ¢ TB onacHbiM hakTopom sBNSETCA NEpPEMEH-

2.2.4.

HOe HanpsXXeHue C OeCTBYHLWMM 3HadeHnem o 264 B yactotom
50 'y (npn paboTe ¢ BTOPUYHBIM MCTOYHUKOM MUTaHKUS).

Mpn obHapyxeHnn BHELWHEro noepexaeHus TB nnu ceteBon NpoBOAKK
cnegyeT OTKMoUUTL TB OO0 BbISICHEHUA cneumanmncTtoM BO3MOXHOCTHU
ero ganbHenwen aKcnnyaraumu.
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2.2.5.

B npouecce pa60T Nno MOHTaXYy, nyCcKoHalagke Ui peMoHTY TenroBbl-
YUcnnTena 3anpelwaeTca UCnosib3oBatb HEUCMNPABHbIE 3JIEKTPOpadno-
I'Ipl/l60pbl, ANEKTPONUHCTPYMEHTbI nnéo 6e3 NoaKNYeHnsa nx KOpMyCcoB K
MarmcTpanum 3allmMTHOro 3a3emMJieHunA.

BHUMAHME! lNMeped nodknrovyeHuem koprnyca TB k mazucmpa-
Jlu 3awumHo20 3asemsieHuUs1 y6edumbcsi 8 omcymcmeuu Hanpsi-
JKeHusi Ha Hell.

2.3. MoaroToBKa K NCNONMb30BaHUIO

2.3.1. NMoaroTtoBKa K MOHTaXy

2.3.1.1.

He ponyckaeTtca pasmelieHne TB B ycrnoBusix, He COOTBETCTBYHLLNX
n.1.2.5 HacToALLEro pykoBoACTBa MO 3KcnnyaTaunu.

2.3.1.2. lpwn BbIBOpe MecTa pa3mMelleHna TB cnegyeT yunTbiBaTh:
- AnnHy kabenewn ceasu TB-MNP, TB-MT v TB-MN[;
- HeobxoauMocTb obecneveHns cesobogHoro goctyna kK TB;
- Heo6XoAMMOCTb 3aLMTHOro 3asemneHus TB.

OcBeweHne TB HeobsizaTtenbHo, T.K. gucnnen TB wmmeet cob-
CTBEHHYH0 NOACBETKY.

2.3.1.3. TpaHcnopTupoBka TB kK MecTy MOHTa)a LOSmKHA OCYLLECTBNATLCS B 3a-

BOLCKOW Tape.

lMocne TpaHcnopTMpoBkM TB K MeCTy yCTaHOBKM Mpu oTpuuaTenb-
HOW TemnepaTtype W BHECEHUSs ero B MoMeLleHWe C MOSOXUTENbHON
TemnepaTypon BO msbexaHue KoHaeHcauuu Brarm Heobxoaumo Bbl-
aepxatb TB B ynakoBke He MeHee 3X 4Yacos.

2.3.2. MoHTaxX TennoBbIlYMCNUTENSA
2.3.2.1. [ina yctaHoBku TB Ha BepTMKanbHOM NNOCKOCTU CRYXaT KPOHLUTENHbI, C

2.3.2.2.

2.3.2.3.

2.3.2.4.

2.3.2.5.

nomoubio Kotopbix TB kpenutcs Ha DIN-peniky (cm. puc.A.5. npunoxe-
Hua A vactu Il). bes ncnonb3oBaHusa KpoHWTENHOB TB MOXeT ycTaHaB-
NMBaTbCSA Ha FOPU3OHTarbHYHO MAOCKOCTb.

Mogkntoyenue TP, MT, M k TennoBbIMUCANTENIO NPOU3BOAUTLCA B CO-
OTBETCTBUMN CO cxemamu (rnpunoxerHuve b yactb |l HacToswero P3) n
pacrnonoXeHnemMm KOMMYTaUMOHHbIX 3NeMeHToB Ha nnate (puc.A.4 npu-
noxenwns A vactu Il).

PasgenaHHble n 0bnyxeHHble KOHUbl CUrHanbHbiX kabenen NP noa-
KI0YaTCH K COOTBETCTBYIOLMM KOHTaKTHbIM Konogkam TB. Pasgenka
N NOAKMYEeHne akpaHa He TpebyeTcsa. Cxembl NOOKITHYEHNST pacxodo-
mepoB upmbl «B3JIET» npueeaeHbl Ha puc.b.2 npunoxenus b yactn
Il HacTosawero P3.

KoHubl curHanbHbiX kabenen T nogknoyaloTca K COOTBETCTBYHOLLEN
KOHTaKTHOM konogke TB, npn aTom HeobxoaMmo yaanuTb yCTaHOBMEH-
HYI0 Npu Bbinycke npubopa nepemMblyky C KOHTaKTOB C HaMMeHOBaHUS-
Mu curHanos LEADXxA n LEADXB.

onektpunyeckoe nogkntoyveHne M ¢ BbixogHbiM TokoMm 4-20 MA no
ABYXMPOBOAHOW CXeMe COeANHEHUS, MPON3BOANTCS B COOTBETCTBUM CO
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cxemon nogkrnodeHns (cm. puc.b.1 npunoxenna B vactn Il). Cxemsbl
nogkntoyenus MO ¢ BeixogHbIM Tokom  0-5 (20) MA no Tpex- 1 YeThbl-
pexnpoBOAHON CXxemaM MNoAKIYeHus npuseneHsl Ha puc.b.3-b.5 npu-
noxenua b yactu Il HacTosawero PO.

HE [JOIYCKAETCS coeduHeHue akpaHa kabensi cessu l14-TB
¢ kopniycom [1/[.
2.3.2.6. 1A 3alinTbl OT MEXaHNYECKNX NOBPEXOEHNN PEKOMEHOYETCA CUTHamNb-
Hble Kabenu pasmewaTb B Tpybax, pykaBax unu kopobax (metannumdye-
CKMX, NnacTtMaccoBbix U T.4.). [lonyckaeTtca B ogHon Tpybe (pykaBe, KO-
pobe) pasmeLLaTb HECKONBbKO CUrHanbHbIX Kabenen.

CurHanbHble kabenu, ecnm OHW NPOSIOXKEHbI HE B METansIM4YeCcKom
Tpybe, pykaBe nnu kopobe, He pekoMeHOyeTCcs MnpoknagbiBaTb Grvke
30 cm ot cunoBbix kabenen gpyroro obopynoBanHua. [lonyckaeTcsa ne-
pecekaTtb nx nog yrnom 90°.

HE [OIYCKAETCA kpenumb kabenu k mpy6onposody c
mensioHocumersiem.

[na kpenneHnsa kabenen cBaAsn okono TB MOXHO MCnonb3oBaTb
MOHTaXHble CKOObI U3 KOMMNJIEKTa NocTtaBkM (CM. puc.A.6 npunoxexHnsa A
yactu Il HacTosiwero PJ).

2.3.2.7. 3awuTHoe 3a3eMrieHne, a Takke 3a3eMnsaloLllee YCTPOMCTBO AOIKHbI
yaoBneTBopATb TpeboBaHuAM «[lpaBun yCTPOMCTBA 3MNEKTPOYCTaHO-
BOK». Bo usbexaHue oTkasa npubopa He OomnyckaeTcs B KayecTBe 3a-
LLIMTHOTO 3a3eMIeHNs UCMomMb30BaTbh CUCTEMY 3a3eMNeHUss MonHues3a-
LLNTBI.

3a3eMnALWNn NPOBOAHUK, COEANHAIOLWNN KIeMMY 3aLlMTHOroO 3a-
3eMrneHns npubopa ¢ 3a3eMNSALWMM YCTPOUCTBOM U BbINOSTHAEMbI
MeAHbIM NMPOBOAOM 0e3 MexaHW4eCKon 3aluTbl, AOSMKHbI UMETb ceve-
Hue He MeHee 4 MMm?. [Ins TB B NnacTmMaccoBOM KOpnyce 3a3emreHue
He TpebyeTcs.

2.3.3. BBopa B akcnnyartauuio

2.3.3.1. lNyckoHanago4yHble paboTbl NPOM3BOAATCA NPEACTaBUTENSIMU OpraHu-
3auMM, uUmerwen npaBo Ha MNpoBedeHMe YyKasaHHblIX paboT, nmbo
npegcraBUTENAMU NPeanpUATUA-N3roToBUTENS.

2.3.3.2. B 6asoBom ucnonHeHmn TB BbinyckatoTca 6e3 npeaycTaHOBIEHHbIX
cxeM Tennoy4yeTta 1 3aBOLCKUX HACTPOEK KaHaroB U3MepeHus pacxoaa,
TemnepaTypbl U AaBreHus.

3aBoackue HaCTpOVIKM BbICTaBNAKTCA aBTOMATU4YECKM TOcCne
Ha3Ha4YeHnA CXembl Tenrioyvyeta B COOTBETCTBUU C Tpe6yeMbIM anro-
pUTMOM pacyeTa Ternyia n HelTaTHbIM CUTYaLunAaMn.

Mocne 3arpy3ku BbIGPaHHOWM CXeMbl K TEMNOCUCTEME MOAKIHYAT-
CS1 AaTYMKN C YCTAHOBMEHHbIMU 3HAYEHUSIMU 3aBOCKMUX HACTPOEK:

- Ana paTtymkoB pacxoga: — K, ana DN32, «Banet 3PCB 420», BxogHas
yactota 100 'y ans gnanasoHa 0,5 Quaus;

- ANS AaT4MKoB TemMnepaTypbl: — Pt500 a = 0,00385°C™:;
- Ans gatymkoB gaBnenus: — Puae = 1,6 MIMa, ananasoH toka 4+20 MA.
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Mpwn BbINONHEHUN HacTpoek TB Ha 3aBoae No XenaHu 3akasyunka
HeobXxoAMMO 3anornHUTL KapTy 3akasa C obs3aTernbHbIM yKasdaHUeM Ko-
Aa TUNOBOW Cxembl Tennoy4yeta (Hanpumep, A23-12), nnn onucaHus
anropyMTMa nonb30BaTenbCKOW CXeMbl TENIOyYeTa C ykasaHNeM:

- Yyucna nucnosnb3yemblx TPYOONPOBOAOB;

- AmanasoHa pabo4en yacToTbl NpeobpasoBaTenen pacxoga, X TUMOB U
yCroBHbIX anameTtpos (DN);

- TnoB n HCX gatyukoB TemMnepaTypsbl;

- AManasoHOB BXOAHOrO CUrHama no TOKY WM MakCMMarbHOro AaBrieHUus
AaTYNKOB AaBMneHus.

Mpwn cMeHe TUMOBOW CXeMbl TEMNoy4YeTa NPOUCXOAMT MHULManu3a-
LMsi napaMeTpoB TEMMOCUCTEMbI U YCTaHOBKA 3aBOACKMX HAacTpoek Ans
[AaTYMKOB pacxofa, TemnepaTypbl U AaBneHusl. ApXuBbI U JOTOBOPHbIE
3Ha4YeHUs1 napaMeTpoB OBHyNATCS.

2.3.3.3. I'Ip|/| noaroToBKe U3genuns K Crnonb30BaHMIO OOKHO ObiTb NnpoBEPEHO:

- npaBunbHocTb ycTaHoBku MNP, MT n N[ B cCOOTBETCTBUM C BbIOpaHHbLIM
anroputmom paboTtsl TB;

- MPaBUITbHOCTbL NMoAkmoveHnsa ncnonssdyembix MNP, MNT v ML Kk cooTBeT-
CTBYIOLLUUM KNEeMMHbIM Koriogkam Ha moayrie kommyTtauum TB;

- NOAKIMoYEHMEe OOMNONHUTENbHOIrO 06opyaoBaHus (KoMMbloTeEpa, MoaeMa
W T.0.) B COOTBETCTBUM C BblOpPAHHBbIMM HACTPONKaMM CBSI3N.

2.3.3.4. Tennosbiuncnutens «B3JIET TCPB» npu nepBoM BKMAKOYEHUU UK MO-
crne AnuTenbHOro nepepsiBa B paboTe rotoB K aKcnnyataumm (npu oT-
CYTCTBUM OTKA30B N HELUTATHbIX CUTyaLun B CUCTEMAXx) Nocre:

- MOSHOro MNpeKpaLleHns OUHAMUYECKUX TMAPABNYECKUX MPOLIECCOB B
TpybonpoBoae, CBA3aHHbIX C perynmpoBaHMeM MoToka TENSIOHOCUTENS
(paboTbl Ha TpybonpoBoae CO CNMBOM TEMSOHOCUTENSA, NEepeKpbiTUE
NMOTOKa TENNIOHOCUTENS U T.N.);

- 30-MMHYTHOM MPOMBIBKN 3MEKTPOMArHUTHbIX [P MOTOKOM >XMAKOCTU
(ans obecneveHnsa yctonumom paboTbl);

- 30-MMHYTHOrO Nporpesa pacxo4OMepOoB.

2.3.3.5. [pun HeobxoaumocTn oTrnpaBku TB B NOBEPKY UM PEMOHT HEOBXOANMO:

- OTKIIOYUTb NUTaHue TB;

- OTKITOYUTb 3EMIIAHOM MPOBOAHUK, coeauHsaowmun TB ¢ maructpansto
3alUTHOro 3a3eMneHns (3aHyneHus), n cHAaTb TB ¢ DIN-peliku;

- OTBMHTUTb LWECTb BMHTOB Ha nuueBOn naHenu TB un oTtcoeanHuTb Ccy6-
610k 06paboTKM AaHHBIX OT MOAYNS KOMMYTaLuK;

- OTCTbIKOBaTb kabenu, NOAKMYEHHbIe K Cyb6IoKy CO CTOPOHbI MOAY NS
namepuTens;

- ynakoBaTb cy66nok 06paboTkm AaHHbIX ANSA TPAHCMOPTUPOBKW.
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2.4. YnpaBrieHMe TensfioBblYMCIIUTENEM

2.4.1. YnpaBneHue ¢ KnaBuartypbl

2.4.1.1. Ana ynpaBneHus TB ucnonb3yeTcd MHOroypoBHeBasi CUCTEMA MEHIO,
COCTOSAILLAA W3 OCHOBHOIO MEHI0, NOAMEHIO, KOMaHa W napameTpos,
HaMMEeHOBaHWS KOTOPbIX CrPYyNNMPOBaHbl B KOMbLEBbIE CMINCKN.

2.4.1.2. KnaBnatypa TB cOCTOMT 13 LLECTM KHOMOK, HAa3Ha4YeHne n obosHayeHne
KOTOpPbIX NpuBeAeHbI B Tabn. 9.

Ta6bnwuua 9

"padmueckoe 0bo-
3Ha4YeHue

HasHauyeHune KHomkn

—_—

. Mpu BbIGOPE ONUMKN — NepeMeLLieHe 3HaYKa pexxmma BBEpPX.

2. MNpwn ycTaHOBKE CUMBOJBHOW BENUYUHBI — NepPeMELLIEHNE MO CMUCKY
BBEPX.

3. Mpu ycTaHOBKe 3HAYEHMS YNCIIOBOMN BENNYMHBI — YBENMYEHNE 3HaYe-

HWS pa3psiga.

=

1. Mpwn BbIGOPE ONUUN — NEpPeMELLIEHME 3HAYKa PEXMMa BHUS.

2. [Mpn ycTaHOBKE CUMBOJSIBHOM BENUYUHBI — NEpeMeLLEHME MO CMUCKY
BHU3.

3. MNpwn ycTaHOBKE 3HAYEHNSA YNCIOBOW BESTIMYMHBI — YMEHbLUEHNE 3Ha4e-
HWA paspsaja.

(¢

1. Mpun ycTaHOBKE YNCMNOBbIX BENNYMH — NEepeMeLLeHMe Kypcopa Ha nore
Unu paspsig Ymcna Bneeo.
. [Mpu BbIGOPE NapameTpa — yMeHbLUeHVe MHAEKCa napaMeTpa.

()

=N

. Mpmn ycTaHoBKe YMCNOBbLIX BEMUYMH — NepeMELLieHe Kypcopa Ha nore
Unn paspsig vmcna Bnpaso.
. Mpu BbIGOpE NapameTpa — yBeNnnYeHne nHaekca napameTpa.

(V)

. Mepexopn B BbIOpaHHOE MEHIO/OKHO HMXXHETNO YPOBHSI.

. Bxog B pexxum pegaktnpoBaHusi napameTpa.

. 3anucb YCTaHOBMEHHOIO 3HAa4YEeHNs1 NapamMeTpa, BbINOMHEHNE onepa-
Lmn.

WNEFIN

. Bbixog B MeHo/0kHO Gonee BbICOKOrO YPOBHSI.
2. OTKas OT 3anMcn N3MEHEHHOIO 3HA4YeHUs NapamMeTpa U BbIXxoa U3 pe-
XMMa pefakTMpoBaHUs napaMmeTpa.

—_—

KnasunaTtypa obecnednBaeT BO3MOXHOCTb:
- onepaTmMBHOIo ynpasreHna nHankaumen Ha gucnnee XXKWU;
- BBOJa YCTaHOBOYHOM MHOpMaLnK;
- NPOCMOTpAa apX1BOB U XypHarna genCcTBUM oneparopa.

2.4.1.3. Hannune nHamkaumm otaenbHbIX MEHHO, OKOH, MYyHKTOB MEHI0 unu na-
paMeTpoB, a Takke BbIMNONIHEHME OTAENbHbIX NEPEXOAO0B UK onepauni
3aBUCUT OT YCTAHOBIIEHHOIO pexuma ynpasnenms (cm. n.1.5.3.2).

Pexum PABOTA nHOMUMpPYyeTCa NOCTOSIHHLIM CBEYEHWEM MHEMO-
HMYECKOro cumBona ﬂ «3AMOK» B NnpaBOM BEPXHEM Yriy AUCNIIES.

B pexume HANAOKA cumon «3AMOK» «MmuraeT» C 4actoTom
~1 1.
B pexxume KAJIMBPOBKA cumBon «3AMOK» He cBeTuTcs.
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2.4.2. NepemeLieHne No MeHKO
24.2.1. |_|pI/I3HaKOM HaxoXxXgeHnda B OgHOM U3 MEHIK ABNnAeTCcA Hallim4dme Heno-

ABWXHOrO Kypcopa B Buae —, P v w y JIeBOro Kpasi CTPOKN MEHHO.
[Mpr3HaKOM BO3MOXHOCTU NepeMeLLEHUsI N0 CTPOKaM MEHI0 BBEPX UK
BHU3 SIBNSETCA Hanuyne mapkepa (COOTBETCTBEHHO 4 W W ) B Bepx-
HeW N HWXKHEWN CTPOKaX MEHH0.

Ons nepemelleHNss MO CTPOKaM MeHI HeobXoaMMO KHorKa-
MI/I, YyCTaHOBUTb HaUMEHOBaHWE MyHKTa MEH0 (KOMaHAbl) B OOHY
CTPOKY C KypPCOPOM.

Ecnu npu atom Kypcop 6yaet nveTb Bug M, TO 3TO O3HAYaeT, YTo
AaHHbIN NYHKT MEHI0 (MapameTp) nHanuupyeTcs.

Ecnu kypcop npuHuMaeT Bug —, 3TO 03Ha4aeT, YTO BO3MOXEH Ne-
pPexof B MEHI0 HWXXHEro ypoBHs. [na nepexona B MEHIO HUXKHETO YpoB-

Hsi HeoOXOAMMO HaxaTb KHOI'IKya. BosBpaT B npeablayliee OKHO WH-
avkaumm (K npeabloylleMy MEHH0) OCYLLECTBMSIETCA MOCcrne HaxaTus

KHOTMKN .

MosiBneHne mapkepa * B BEpPXHEN CTPOKE MEHI0 O3Ha4yaeT BO3-
MOXXHOCTb NepeMeLLeHns BrieBo - BNpaBo Mo aneMeHTaMm maccusa. [le-
pemelleHne no aneMeHTaM MaccuBa OCYLLECTBMSETCH KHOrMKa-

€,
2.4.2.2. BBOA 3HA4YeHUN YCTAHOBOYHbIX NapaMeTpoB

anI3HaKOM HaxOXXOEHUS1 B OKHe BBOAA 3HAYeHUN YCTaHOBOYHbIX

napamMeTpoB SBMSIETCA Hanuune kypcopa B Buae P, pacnonoxeHHoro
y NeBOro Kpasi CTPOKM MeHo. [1na nepexoda B OKHO MHAMKaUMK (BBOAA)

napameTpa HeobxoQMMo HaxaTb KHOHKya.
BBoanmoe 3HayeHne moxeT ObiTb NMbo cUMBOSbHBLIM, NMOO Yunc-

noebIM. Ecnun nocne HaxkaTusi KHOMKK G 4acCTb CTPOKU 3aKIllo4aeTCAd B

yrnosbie CKODOKW, TO KHOMKaMm l/I nnn l/l npon3BoanTca n3-

MeHeHue (BblOOp M3 Crm1cka) CMMBOIBHOMO UMM YUCMOBOTO 3HAYEHUS
napameTpa.

Ecnun nocne HaxaTtusi KHOMKM a NOSIBNSIETCA MUraloLLniA Kypcop

__ B CTaplweM paspsiie MHOMLMPYEMOrO 4Mcna, TO KHOMKamu M
Kypcop yCTaHaBnMBaeTCs B MO3VLMIO peakTMpyemoro paspsaa Yvcro-

BOrO 3HayeHusl napameTpa, a KHOMkKamu 14 ycTaHaBnMBaeTcs
Tpebyemoe 3Ha4yeHue paspsaa.

MoaTBepxaeHne BbiGpPaAHHOrO 3HAYEeHWsi YCTAHOBOYHOIO napamet-

pa OCYLLEeCTBMSeTCA MOBTOPHbIM HaxaTuem KHOI'IKVIG. Bosepat B
npeablayllee OKHO MHAMKALWUW OCYLLECTBISIETCA Mocne BBoAa 3Haye-

HUA NMapamMeTpa HaXaTtnem KHOI'IKI/IB.
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[MepeyvyeHb CMMBOSIbHBIX U YUCMOBbLIX 3HAYEHU MapameTpoB, Xpa-
HALWLMXCA B NaMsaT TB 1 AOCTYMHbIX ANS peaakTMpoBaHUS, Ux pasmep-
HOCTb M pa3psaaHOCTb NpuBedeHbl B Tabnuue XK.1 npunoxenus X va-
cTtun Il HacTosawero P3.

2.4.2.3. IameHeHne B TENNOBbIYUCNTENE TEKYLLEro BpeEMEHU (4aTbl) BbINOSHS-

24.2.4.

eTcs cnegyowmm obpasom. B meHio «Hactponkny / «CucremMHblie» /

«YcTtaHoBKa 4acoB» / «[laTta (Bpems)» KHOI'IKaMI/I, Kypcop
nocrnefosaTeNbHO YCTaHaBMBaeTCA B MO3ULMIO «AEHb», «MeCALy,

«rogy» («4acbl», «<MUHYTbI», «CeKyHAbl»). MNocne vero KHOI'IKaMVI,
N3MeHsIeTCs 3HayeHune BblbpaHHoro napameTpa. [pyu aToM oAHO-

KpaTHOE Ha)kaTue KHOMKM nnm NPUBOAUT K U3MEHeHUto (yBenu-
YEHUIO UMM YMEHbLLEHWNIO) YNCITOBOIO 3HAYEHMS Ha OOHY eAVHULLY.

Beoa YCTaAHOBJIEHHOIo0 3Ha4eHUA napameTpa npon3BoanTCA HaxXa-

TUEeM KHOIMKKN , OTKa3 OT BBOAA — HaXaTnem KHOIMKAN .

TennosbluUCNUTENb MMEET BO3MOXHOCTb B pexume HAJIALOKA c
KnasuaTypbl npubopa B MeHo «HacTtpounku» / «Cucremublie» / «Ycra-
HOBKa 4acoB» / «KoppeKkuusa 4acoB», Unn no nHTepdency npu no-
MOLLM NporpaMmmbl «YHUBEpPCasbHbIA NPOCMOTPLLMK», BBECTU KOPpPEK-
Um0 Tekylwiero npubopHoOro BpeMeHun B npegenax + 24 cek. Ecnu vacel
peanbHoro BpeMenn TB «yberatoT» Ha 6 cek B CyTku, TO Heob6xoanmo
YCTaHOBWUTb 3HAYEHUE KOPPEKLMU «- 6 cek», Npu 3TOM Kaxable CYTKU
npunbop byoeTt «oTcTaBaTb» Ha 3a4aHHYO BEMUYUHY.

B cBs3u ¢ oTmeHon Ha TeppuTtopum Poccumn nepexoga Ha «3UMHee» U
«neTHee» Bpemsa ¢ mapTa 2011 r. Heobxoanumo B MeHo «HacTpomnku» /
«CuctemHble» / «YcTtaHoBKa 4YacoB» / «Bpemsa nepeBoga» ansa na-
pameTpa «Pexum» yCcTaHOBUTb 3HA4YeHNEe «HeT nepeBoga». [1pn aTom
npekpawjaeTca AOCTyn B nogMeHo «3MMHee BpemMa» 1 «JleTHee Bpe-
MS».
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2.5. Hactpouka TB npn nomolwum knaBsmaTtypbl

2.5.1. Hayano HacTpouKu.

Hactponka TB npu BBOAE B 3aKcnnyataumio Npou3BOaUTCA B PEXU-
me HANAOKA v gomkHa HaumHaTtbes ¢ nyHkta meHio « HACTPOMKM»,
B KOTOPOM NPOU3BOANTCS YCTaHOBKA (NpU HEOHBXOAMMOCTUN) BHYTPEHHMX
yacoB TB, a Takke HACTPOMKM CBA3M C BHELUHUMWU UHTepdencamn u
Ha3Ha4YeHNs CEepPBUCHOINO MOAYNS YHMBEpPCarnbHbIX BbIXO4OB (CM. puc.
0.1 npunoxenus [ yactu Il HacToswero PJ).

2.5.2. Pacuet koadhpuumeHta KP ana yactoTtHoro pexmma
YHMUBepcanbHOro Bbixoaa.

Pacuet koadpdpuumeHta KP ans yactoTHOro pexumma yHuBepcarnb-
HOro BbIXxOo4a MNPOU3BOOUTCA B MeH «[UCKpeTHbIM BbIxoa» /
«HacTtpowuka». [Ina pacyeta KP npegsaputenbHo Heob6xoamMmo BBECTH
BepxHee BI1 n HmxHee HI1 noporoBoe 3HayeHMe M3amMepsaemMoro napa-
MeTpa (MaccoBOro pacxoga, AaBfieHUa unu Temnepartypbl) u Fmakc.

3atem KHOHKaMl/I, cTpoka meHio «Pacyet KP...» coBmellaeTcs ¢

KypCOpOMm P 1 HaxumaeTcs KHonKaB. [Mpn 3TOM MHOroTo4YMe B KOHLE
ctpokn «PacueT KP...» 3aknioyaeTcsi B TpEYrofibHble CKOOKM 4 r

[ns 3anycka npoueaypbl pacyeta He0bXo0AMMO HaxaTb KHOI'IKy,
a nocne nosiBNEHNUss BMECTO MHOFOTOYMSI B TPEYrofibHbIX CcKoGKax

Hagnucu «Ctapty — KHOI'IKyB. B pesynbTate BMECTO uHAUKaUMK
«CTapT» BHOBb NOSABUTCA MHAMKALMSA MHOIOTOYMUA, @ CTPOKOW BbIlLE —
BblymcneHHoe 3HadvyeHue KP.

Ecnn pacyeTtHoe 3HavyeHne KP no kakum-nmbo coobpakeHnsm He
yCTpavBaeT nonb3oBaTens, ToO OH MoxeT yctaHoBuTb ans KP gpyroe
3Ha4veHue. [pn atom 3HadeHus BI1, HIM u Fyake HE MeHsaoTCS.

Mpn HenpaBunbHO ycTaHoBNEHHOM 3Ha4vyeHun KP (c yyeTom yacTto-
Tbl) NOSABUTCHA COOBLLEHNE O HELLUTATHOW CUTYyaLMUW.

2.5.3. O6Lwume HaCTPOMKM.

B nyHkte meHio «HACTPOWKWU» BO3MOXHO BbINONHEHME yHKLNUM
«MHMumManusaumay, Kotopas yctaHaBnueaeT Npubop B HACTPOWMKM MO
YMOJ4YaHuo, CTUpaeT apXxmMBbl N BCE XXYpPHarnbl KPOME >XypHana pexu-
moB. [anee B meHw «OBLWUWMUE OAHHbLIE TB» B nyHkte «OOGLwue
HaCTPOMKN» BBOOATCS BPEMEHHbIE UHTEpPBarbl onpoca AaT4YMKOB TEM-
nepaTtypbl, OTKNIOYEHUS NUTaHWS, ONUTENbHOCTL aHanu3a HC, 3agaeT-
Csl KOHUrypaLumsi HAKONIEHMS CyMMapHbIX AaHHbIX MO TEMIOBOWM MOLL-
HOCTU N Macce TENSIOHOCUTENS, a TakKe Ha3Ha4yalTCs eauHULbI U3Me-
peHNs napaMeTpoB N 3HaYeHne aTtMocdepHOro AaBneHnsa B npegenax
ot 500 go 900 mm.pT.CT.
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2.5.4. Hactpouka koHcurypauum TC.

HacTtpovika KoHurypauum TennocucTembl NPOM3BOAMTCS B MEHHO
«Tennocuctemsbl / Tennocucrtema X / Hactponkn TCX» (cm. puc.[l.4
npunoxenuna [l yactu Il P3).

B okHe «HACTPOUKU TCX» HasHayaeTcs HOMEp CXeMbl Temnso-
cHabxeHus 13 nmetrouierocsa cnucka (npunoxenue I yactu 1), BBoasaTcs
kog aboHeHTa («Kog ABH»), 0OroBopHbie 3HAa4YEHNA MacCoOBOro pacxo-
Ja 1 TennoBOW MOLLHOCTK, 3agatoTcs komaHabl TC. Takke BKMYaeT-
cs/oTknodaeTca obpaboTka HewTaTHbIX cutyauun (HC) ua dukcupo-
BaHHOrO CrMcka, COOTBETCTBYIOLLErO YCTAHOBSIEHHOW CXeme Tensno-
cHabxxeHus. He MoxeT ObITb OTKMoYeHa 06paboTka TONbKO HELUTaTHON
cutyaumm HCO. Het nutanma. [ns kaxgon HC moxHO 3agath peak-
uunio TB Ha ee BO3HUKHOBEHUE (CM. npunoxeHue B yactu II).

lMocne 3aBeplleHnsa BBOAA YCTAHOBOYHbLIX MapaMeTpOB BblYMCHE-
Husi B TB BegyTca aBTOMatnM4ecku B COOTBETCTBUM C XPAHALLMMUCS B
namsiTu anropuTMamm pacyeTta (BO3MOXEH MPOCMOTP B MeH «Anro-
putMbl TCX»).

Mpn cmeHe cxembl TennocHabxeHnst B Npnbope BOCCTaHaBnMBa-
I0TCA 3aBOACKME HAcTponku (cm. n.2.3.3.2), JOroBOpHbIE 3HAYeHUs na-
pamMeTpoB TennocucteMsl 1 TPy6onpoBoaoB. ApxnBbl OBHYNATCS.

Mpn HasHayeHun cxembl TennocHabxeHus «llonb3oBaTenbckasny,
dopMynbl pacyeTa Tenna B MeHo «AnroputmMmbl TCX» cTaHOBATCA 4O-
CTYNHbIMUK ANs Bblibopa 13 cnucka.

2.5.5. OnucaHue cxembl «[lonb3oBaTenbCcKasa».

[aHHaa cxema npegHasHadeHa ana cBobogHoOM KOHdurypaumm
Tennocuctemsbl (cM. puc..12 npunoxeHna I vacTtu |l HacToswero PJ).
MakcumanbsHoe Yncno TpybonpoBoaoB — A0 YeTblpex B ogHon TC, mu-
HMManbLHOE — OOMH.

Mcxoga n3  umcna wmcnonb3yembix TpybonpoBOAOB, MOXHO Bbl-
Opatb Tpebyemyto dopmyny pacyeta Tenna u NBC B Tennocucreme.
Habop cdopmyn gns pacyeta Wtc n WrB 3agaH CNMCKOM B MeHO «An-
roputMmbl TCX» 1 BbiOMpaeTca nocnegoBaTtesnbHbiM nepebopom cnumc-
Ka.

Ecnn HeT HeobxoaumocTn B BblumcneHun tenna mnu MBC 10O BbI-
OGupaeTca KomaHOa «He 3apgaH». B aTom cnyvae B 3agaHHbIX Tpybo-
nposofax OyaeT BbIMUCASATLCA M apXMBMpPOBATbCA Tenno u macca
(06BbEM), TeMnepaTypa 1 AaBneHue. YYET XONO4HOro BOAOCHaGXeHNS
(XB) B KOHKpeTHOM TpybonpoBoAE MOXHO OTKMYMTb UAN BKIOYATD,
COOTBETCTBEHHO (popmyna pacyeTa Tenna B Tpybonposoge 6yaer
Wi = Mi-hi unn Wi = Mi-(hi-hxs). MOXXHO Ha3Ha4nTb NN OTKIOYUTL Y4YeT
XB B HacTporkax TC, T.e. BKNOYEHNE UNKN OTKIOYEHNE NPOU3OMAET BO
Bcex TpybonpoBogax, OOHAKO 3TO He MellaeT NPOu3BEeCTU OTAENbHO
Bblbop yyeta XB u B otaenbHbix Tpybonposogax. N3 Tenna noacuym-
TaHHOro B TpybonpoBoaax, KOHUrypupyeTcsa anroputm pacyéra Tenna
TennocucTembl. [ns otonneHus u ropsiiero BogocHabxeHus (MBC),
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HanpuMmep, MOXHO BblGpaTh foboe BblpaXeHUe M3 BO3MOXHbIX couve-

TaHWI:
WTC = «He 3agaHy,
Wrtc = W1tW2+W3+W4,
Wte = Ml(hl-hz),
Wtc = MZ(hl-hz),
Wtc = M1(hi-h2)+M3(hs-hye),
Wrc = M2(hs-h2)+M3(hs-hye),
WTtc = M1h,+M3hy,
Wtc = Mlhz-M3h4,

WrB = «He 3apaH»

npu atom Wre = W1xW2+W3+W4,

npu atom Wre = W3 nnu Wre = W3tW4,

npu atom Wre = W3 nnu Wre = W3tW4,

npv 3TOM BbI6Op hopmynbl WrB HE BO3MOXEH;
-1-;
-1l-;
-/l

WHTerpaTop HakonneHHon macchl B Tensiocucteme byaert cuntaTb-
Cs No anroputmy opmyrnsl, aHanorndyHon WTc (npu ycrioBuv 3agaHus
dopmynbl Wre = W1tW2xW3+W4).

Mpu BbIGOpE Ccxembl «[Monb3oBaTensckas», B npubope no ymonya-
HWIO BbICTaBNsSIeTCS KonmyecTBo TpybonpoBoaos — 4, yyeT XB B Tpybo-
npoBoJax BKIIOYEH, BbluucrieHne opmyn Tenna u NBC — He 3agaHo.
YctaHoBkn HC1 — HC24 pgns KOHTpoOns 4aTyMKOB BKMKOYEHbI U B CO-
ctosHun «Perncrtpaumsa». YcraHoBkm HC25 — HC30 ansa koHTpons
paboTbl TENSIOCUCTEMBbI MO YMOMYaHuK B cocTosHun «OOGpaboTka
OT1kn». Bce Heobxoammble HACTPOMKM NONb3oBaTENb AeNaeT CaMoCTO-
aTenbHo, ycnosus HC BbiGupatoTcs n3 tabnuy, B.1 n B.2 (cm. npuno-
XeHune B yacTtu Il HacTosiLero pykoBoacTea).

HeobxoaumMo oTMeTUTb, YTO JaHHas cxema No3BONSAeT pasfgensatb
paboTy KOHTypoB oTonneHunss u NBC B Tennocucteme, T.e. Npu OCTaHO-
BE UMW nepexoae Ha AOroBopHble 3HadeHus no HC, Hanpumep, KOHTY-
pa otonneHunda, KoHTyp MBC mMoxeT npogormkaTbe YHKUMOHUPOBATL MO
n3mepsieMbIM napameTpam, Npu 3TOM CYETYUK BpeMeHn HapaboTkn TC
OyaeT HapawmBaTbCA. AHANOrMYHO OpraHM3oBaH anropnTm obpaboTKu
ansa koHtypa MBC. MoxHo BblbpaB peakumo «OctaHoB TC», ocTaHo-
BUTb KOHTYpbI oTtonnenus n NMBC, npu atom 6yaeT HapawmBaTbCs CYET-
4Ynk npoctost Tnp. AHaNOrMYyHO opraHM3oBaH anroputm obpaboTkm ans
peakuun «Pacuyét TC gor». [MpaBo Bbibopa anroputma obpaboTku 3a
nonb3oBaTenem.

2.5.6. HacTtpounka napameTpoB TpybonpoBoaoB

Hactpovika napameTpoB TpybonpoBOAOB BbINOSIHAETCA B MEHIO
«TPYBOIMPOB. TPX TCX» (cm. puc.[].5 npunoxenusa [ yactun Il P3).
HasHadeHns ona gatymMkoB TpyOonpoBOOOB NPOU3BOASATCA B COOTBET-
CTBUU C BblIBpaHHOWM cxemMon TennocHabxeHus. Takke ycTaHaBnMBaloT-
Csl OOrOBOPHbIE KOHCTaHTbl MO pacxony, AAaBfeHUD U Temnepatype,
BEPXHWE N HWXKHME YCTaBKM U3MEPEHWS U BbIYMCIIEHNSA NapaMeTpoB.

Mpn aBTOMaTM4YECKOM Ha3Ha4YeHMM OaTyMKkoB B TpybonpoBoaax
Tennocuctem (yctaHosrneHo HasHay. A-koB ABTO) pacnpegeneHuve
npeobpasoBartenen NpoM3BOAUTCS NocrneaoBaTeNibHO B NOPsSiAKe BO3-
pacTaHus UX UHOEKCHbIX HOMepOoB. [1pn 3TOM NpoucxoauT nporpamm-
Hoe noakntoveHne npeobpasoBatenen cootseTcTByOWMX TUNOoB (P,
MT, MNMO) c cooTBEeTCTBYOWNMU UHAEKCHBIMU HOMepamMu. A B OKHax Me-
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Hio NMpeobpa3oBaTtenu / Pacxop, MNpeobpasoBaTtenu /| Temnepartypa,
NpeobpaszoBatenu / [JaBneHne HauMHaeTCs WHAMKAUUS OOMNOSNHU-
TenbHbIX KOMaH4 U NapamMeTpoB ASS BbIMOSHEHUSA HACTPOEK Nporpam-
MHO NOAKNIYEHHbIX NpeobpasoBaTenen.

[ns nporpamMHOro OTKNYeHus npeobpasoBatens Tpebyemoro
TMna ¢ TpebyemblM MHAEKCHBIM HOMEPOM crnenyeT Aatymky B Tpybo-
npoBoAe BMECTO 3TOro npeobpasoBarernisi HazHa4yMTb LOrOBOPHOE 3Ha-
yeHue. NMpn aTOM B COOTBETCTBYHOLLEM OKHE NpeKpallaeTca nHaMKauus
AOMOSTHUTENbBbHBbIX KOMaHA4 W napaMeTpoB, M OToOpaXkaeTcd CTpoka
Cratyc OTKI OT.

NMPUMEYAHUME. Ecnn no kakmm-nmbo npuyMHam nocrie HasHade-
HUA aaTtymky B TpybonpoBode OOroBOPHOrO 3HaAYeHUst HE NMPOW3OLLIO
nporpaMmMHoe OTKItoveHue npeobpasoBartens Tpebyemoro tmna ¢ Tpe-
6yemMbIM MHAEKCHBIM HOMEPOM (B COOTBETCTBYHOLLEM OKHE OTCYTCTBYET
nugukauma Cratyc OTKI OAT) Heob6xogmmo:

ycTtaHoBuTb HasHau. a-koB Py4yH. (MeHio Tennocuctemsbl / Tennocu-
ctema X / Hactpounku TCX / Komangbl TCX);

- HasHaunTb JaTyuky B TpybonpoBoade BHayane npeobpasoBaTernb Tpe-
B6yemoro TMna c TpebyeMbiM UHOEKCHbIM HOMEPOM, a 3aTeM [OroBop-
HOe 3Hau4eHue.

B npubope npeayCcMOTpeHO Ha3HayYeHue OaTyYMKOB TemnepaTtypbl
ANS N3MEPEHN 3HAYEHU HapY)XHOro BO3dyxa v TemnepaTypbl XOSoA4-
HOM BOAbl B Tennocucteme. [0na aTux uenen UCnonb3yTcsa TeMnepa-
TypHble Bxoabl 5 1 6. Ecnu aaHHble BXOAbl YK€ NPUCBOEHbI K KakoMy
nnbo Tpybonposoay nbon M3 TPEX TENNIOCUCTEM, TO HA3HAYUTb €ro
Ha WU3MEpEHNEe XONoaHOM BOAbl tXB MMM HapPYXHOro Bo3gyxa tHB He-
BO3MOXHO. M, COOTBETCTBEHHO, €CNN TeMnepaTypHbI BXO4 Ha3HadeH
Ha M3MepeHue txB unn tHB, TO MPUCBOUTb AaHHbIA TeMnepaTypHbIi
BXo4 Ans TpybonpoBoga ntobOM TENNOCUCTEMbI TakKKe HEBO3MOXHO.
T.e., ecrnn Heo6XO0AUMO Ha3HaYNTb M3MEpPEHME tXB unu tHB, a gaTyuk
yXXe HasHadeH B TpybonpoBoae, To Heob6xooMMo AaHHbIN Npeobpaso-
Batenb MT5 nnu MNT6 oTMeHNTb B Mcnonb3dyemoM TpybonpoBoae, ne-
peHasHaunB Ha nbon cBOOOAHbLIM TeMnepaTypHbIN BXO4 C COOTBET-
cTBytOWMM HoMepom [T, nnm ycTaHOBUTbL LOrOBOPHOE 3HaYeHue taor.

HasHayeHHbIN aaTynk XONoAHOW BOAbl tXB ydYacTBYyeT B pacyértax
TONbKO B TOM TENSIOCUCTEME, B KOTOPOW OH 3aaH.

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

2.5.7. HacTpouka HewTaTHbIX CUTyaLUun

HacTtporka HewTaTHbIX CUTyauuin MNpPoOU3BOOUTCA OTAENbHO And
Kaxxgon Tennocuctembl B MeHo «Tennocuctema X» / «HacTtpomkm
TCX» / «<HacTtponka HC TCX».

Mpn BBOOE KOHUrypauuu Tennocuctembl TB aBTOMaTMyecku
yctaHaBnmBaeT HC n peakuum Ha HUX B COOTBETCTBUM C AAHHbLIMM,
npuBeaeHHbIMN B npunoxeHun I yactu |l HacTtosiwero P3. Monb3oBa-
Tenb MMeeT BO3MOXHOCTb, NnepeaBurasiCb no MaccuBy MEHK Ha3Ha4UTb
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nobble HC ¢ dmkenpoBaHHbiM kputepmem (HCO — HC24) ns nmetowe-
rocs cnucka (Tabnuua B.1 npunoxeHue B yvactu Il), a Takke BblbpaTb
nobyto peakumto Ha HC un3 cnmcka napameTpoB, NOSABASAIOLLMXCA Ha
auncnnee B yrnosbix ckobkax. Mpu Bbibope B cTpoke MeHo «O6paboT-
ka» napametpa <Bkn>, TB aBTomaTtudeckn cpukcnpyetr HC n obpaba-
TbiBaeT €€ B COOTBETCTBUN C BbIOpAHHOW peakuunen.

Mpwn BbIGope HC ¢ Homepamu 25-30 cTaHOBATCA AOCTYMNHbIMU AN
pefakTupoBsaHna napameTpbl Knp — koadduuneHT npesBbilleHns Mac-
COBOro pacxoga B nogatowiem mn obpatHom TpybonpoBogax n Attc —
pas3HOCTb TeMmnepaTtyp TennoHocuTens B nogarwem n obpaTHOM Tpy-
6onpoBogax. Mpn 3aTOM pegakTMpoBaHWE MPOMCXOAUT OLHOBPEMEHHO
ana scex TC. YcnoBus U pekoMeHOOBaHHbIE peakuuu npuBedeHbl B
Tabnuue B.2 npunoxenusa B vyactu Il. Mpu BoiGope cxembl «lMonb3oBa-
TenbcKasg» CTaHOBATCA LOCTYMHbIMU BO3MOXHble peakumm Ha HC, Bbl-
AerneHHble KypcuBoM B Tabnuuax B.1 n B.2 vactu Il.

2.5.8. HacTpounka npeobpasoBareneu
2.5.8.1. Ins npaBunbHOM M KOpPpPeKTHOM paboTbl TB Heobxoaumo BBECTU B €ro

2.5.8.2.

namaTb KoHdurypauunoHHole napametpsl [P, MNT v M4, nogknovyaemMbix
kK TB. HeobxogmMmble napameTpbl ykasaHbl B 3KCNSyaTauMOHHON OOKY-
MEHTaUMM Ha npuMmeHsieMble npeobpasoBaTeniv U BBOOATCS B MEHIO
«MPEOBPA3OBATEIJIN» (cm. puc. 1.7 npunoxenus [ yactu Il). B co-
OTBETCTBYIOLMX CTpoKax MeHio «Pacxon», «Temnepatypa», «[aBne-
Hue» n «artumkn XB» BBOAATCA YCTAHOBKM BEPXHEINO U HUXHErO npe-
aena mnamepeHus, koapdpuumentol KP, KI, HCX MT, guanasoHn M n
npo4yne HeobxoanMble napameTpbl.

Mpwn HacTpowike NP B cTpoke meHo «Tun MNP <BbIGpaTb...>» MOX-
HO 3agaTb TUM pacxogoMepa U3 umetowerocs cnucka. B atom cnydvae
napameTpbl MeHo «YCTAHOBKMU MNP X» BBOAATCA aBTOMaTUYECKU.

[ns npocTtoThbl Bbibopa ananasoHa namepeHun NP, ero MOXHO Bbl-
6pate B MeHiwo «MPEOBPA3OBATEJIN» / «Pacxoma» wu3 cnucka:
«100lMy, 0,5Quane», «100'y Qurané», «1500INy Qrané».

BHUMAHMUE! lNpun cmeHe ananasoHa Heo6XoauMOo nepeHasHaunTb
TN pacxogomepa U3 Crucka unm BBeCTU B py4dHyto napameTpbl KP u
npeaensl namepennn pacxogomepa QBH, QHH BbiGpaHHOro Tuna un DN.

Mpun 3agaHnn tvna HCX MT n gnanasoHa BbIXOQHOrMO ToKa U OaB-
nenus MM, napametpol B MeHto « CMEUUANIBHBIE MTX» n « CMELUN-
AJIbHbIE NMNAOX» BBOAATCSA aBTOMaTUYECKN.

Mpn HacTponke gaTYNKOB pacxoga HeobxoauMO OOMNOSTHUTENbHO NPOo-
N3BECTU HACTpoOMKM B NyHKTe MeHo «HacTtpouku UKU». N3meputensb-
HbIn KaHan umnynscoB (MKW) moxeT BocnpvHMMaTb curHanbl ¢ gatyu-
KOB pacxofa (MMNYNbCHbIN PEXUM) UNKU C AaTYNKOB CUrHanusaumm (no-
rmyeckun pexunm). B nmnynscHom pexnme UKW namepser konmyectso
NOCTYNMBLUMX UMMYJSIbCOB, CPELHIO YaCcTOTy CriegoBaHUS MMMYNbCOB U
KOHTpOnupyeT coctosiHne curHana. B nornyeckom pexume VKA perun-
CTPUpPYET Hanu4me nunum oTCyTCcTBUe CobbITUS.
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[na n3mepeHuss cpegHen 4acTOTbl CrefoBaHUA MMMYNbCOB WUC-
nonb3yetca nMbo meTon namepeHnsa nepuoga (aganTuBHbIN), NMM6O Me-
TOL CYyeTa WMMNYNbCOB (3@ WHTEpBan YCpPeAHEHMs) — CTpOKa MEHI0
«YcpegH». [Inga gatynkoB pacxoda, POpPMUPYIOLLNX UMMYIbCHBLIN CUr-
Har, NPONOPLMOHanbHbIA TEKYLLEMY pacxondy, HY>KHO NPUMEHATbL aaan-
TUMBHbIN MeToA. B aTom cnyyae yactoTa BblMMCNAETCA Yepe3 U3MEPEH-
HbI Nepuoa crnegoBaHWa MMMYNbCOB, AN Yero 3agaeTcs napameTp
«Tycp», @ TAKKE «Tyuw» — MUHUMAnNbHas OSINMTENbHOCTb BXOAHOIO MM-
NynbCa N «Tmake» — MAKCUManbHasa ANIMTENbHOCTb BXOAHOMO MMMNYbCa.

[ns gatynkoB, BblOAOLWMUX UMMYMbChl, MPOMNOpLUOHanbHbIe HaKonm-
NeHHoMYy 0ObeMy, HY)XHO NPUMEHATb MeToh cyeTa MMnynbcoB. [lo
AaHHOMY MeTody NPOM3BOAMTLCA HAKOMMEHWe NOCTYMMBLUMX UMMYrb-
COB 3a MHTepBasn ocpeaHEeHUs1 U BblYMCIEHNE CpeaHel YacToTbl.

AKTMBHbIN ypoBeHb Ha Bxoge WKW, pabotarowero B norn4eckom
pexume, curHannanpyeT o cobbltumn ¢ aatymka. CobbiTve perucTpupy-
etcs B MKW ¢ yyeToM 3aepXKN «Tmake?. COBbITUE CHUMAETCHA TOSbKO
nocrne nepexoda curHana B NacCUBHOE COCTOSIHME U (huKcaumm ero Ha
BpeMsi Oonee «Tyakc». PEKOMEHOOBAHHOE 3HAYEHUE «Tyakc» — D CEK.

2.5.8.3. B TennosbluucnMtene peannsoBaHa BO3MOXHOCTb HAaCTPOWKN KOHTPOIS

2.5.8.4.

3MEeKTPoONUTaHMUa NOLKMYaEeMbIX Pacxo4OMepOoB MO UMMNYMbCHOW Iv-
HUKM cBa3u. [Ina aTtoro HeobxoaumMo umnynbCHble BXxoabl TB, noaknto-
YeHHble K [P, yCTaHOBUTb B MNACCUBHbLIN PEXUM (MEPEMbBIYKM C KOHTaKT-
Hbix nap J1 — J18 gomkHbl ObITb CHATLI), @ UMNYNbCHbIE BbixoAabl NP
YCTAHOBUTb B aKTUBHbIN pexuM paboTbl (KOHTAKTHble napbl COOTBET-
CTBYIOLLEro UMMyJIbCHOrO BbIXO4a 3aMKHYTbl). YCTAHOBUTb HU3KUA aK-
TMBHbIN YPOBEHb pacxogoMepa, YTO COOTBETCTBYET YPOBHKO rornye-
CKOM eduHWUUbI NPy HyneBoM pacxoge. B HacTponkax TB ycTaHOBUTDL:
«MPEOBPA3OBATEJIN» / «<HacTtponkn UKU» /| «YpoBeHb — Bbico-
kun» / «KoHtponb MNP — Bkn» / «YcpeaH. — ABanTMBHO» / «Tycp = 60
cek». [1pn Takmx HacTpomnkax peanuayeTcsa KOHTPOSb Hannuus nutaHus
P n o6pabotka HC no oTkaszam npeobpasoBartenen pacxoaa.

B TB nmeeTca onuma nsmepeHus Temnepartypbl U JaBfEeHUST XONOL4HOM
BOAbl, UCMONb3yeMasi B pacy€rtax Ang Tennocuctemsl. [Ang aToro Mox-
HO Mcnonb3oBaTb TemnepaTypHble Bxodbl 5 unun 6 (Bxoabl gaBneHus 5
unu 6), K KoTopbiM NoaknovaeTcs gatymk XB. o ymonyaHuio 3Have-
Hue txB yctaHaBnueaetcsa 0°C, Pxs — 0,1MTla.

BHUMAHMUE! Heo6xoaumo CTporo BbINOMHUTE OCHOBHOE YCroBME
— HW B OAQHOW U3 TPEX TENNOCUCTEM MCMNOSb3YyEMbIN TemnepaTypHbIn
AaTynK He OOMMKEH ObiTb HA3HA4YeH B KayecTBe M3MepUTensa Temnepa-
Typbl TennoHocuTensa B Tpybonposoge otonnexHms unm NBC, T.e. B Me-
HIO «daTumku TP» B HasHayeHuax [T, HasHayaTb gaTyuK, UCNOMb3ye-
MbI Ana namepeHna XB, Henb3s.

YctaHoBka txB (PxB) nposogutcs B MeHiwo «MPEOBPA3OBATE-
nn» | «AaTumku XB» / «Aatumk XB TC1-3» / «YcTaHoBKM txB (PxB)»
| «3nau <MT5>, <NT6> (<MNA5>, <MAO6>)». BeibpaHHoe 3HayeHne XB
namepsiemoe, Hanpumep, gatymkom MT5, GygeT ncnonb3oBaHo B pac-
YéTe Tenna B TpybonpoBogax B KOHKPETHO BblIbpaHHOW Tensiocnucreme,
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TO €CTb B pasHbIX TEMSIOCUCTEMAX MOXHO M3MEpPSTb M YYnTbiBaTb B
pacyéTax pasHylo TemnepaTypy (4aBreHne) XonoaHoOM BOAbI.

2.5.9. NpocmoTp apxmBOB

B TB BeayTtca apxvBbl pa3fesibHO MO KaXOoW M3 Tpex Tensiocu-
ctem. [Ins npocMoTpa apxmBoB Heob6xoauMo BbibpaTb MeHo «Tenso-
cuctema X / ApxuBbl /| HacoBon apxuB», «CyTOYHbIN apXUB» UNN
«MecAYHbIN apxuB» N NPOCMOTPETb 3aNNCaHHbIE B apXMBbl 3HAYEHNS
napamMeTpoB 3a UHTepBan apxmempoBaHnd. OQHOBPEMEHHO C 3TUM [0-
CTYyN K apxvBaM BO3MOXEH M3 OCHOBHOro MeHi B nogmeHio «APXWU-
Bbl» (cm. puc.[].6 npunoxenuna [ yactu Il HacTosiwero P3). Apxusu-
pyemble napameTpbl B cooTBeTcTBUM C N.1.5.4.1 HacToswero P3O 3anu-
CblBAlOTCA B BUAE YNCIIOBbIX 3HAYEHUN (M3MEPSIEMbIE U BblYMCNAEMbIE
BENNYMHBLI) N B BMAE CrOB COCTOSIHUA. 3aMeHa B CroBaxX COCTOSIHUS
npovepka Ha cumBon X cBMAeTenbCTByeT O BO3HMKHOBEHUN HC unu o
cobbiTnn B MmeHo « CTATYC TC».

MpoCcMOTp CyMMapHbIX apXUBOB U apXMBOB HapacTaloWwMM UTOrom
(ansa ncnonHenns TCPB-024M) no kaxgow TensIoCUCTEME M UTOFOBbIX
AaHHbIX goctyneH Takke B MeHio «OBLUUE OAHHBIE TB» (cm. puc.
0.3 npunoxenuna [ vactu ). B ncnonHeHnn TCPB-024M+ B MeH0
«OBLWWUE OAHHbIE TB» apxuBbl HEQOCTYMHbI.

2.5.10. ba3bl AaHHbIX

Mpu BBOAE Npmbopa B akcnnyaTauuio BCe BBOAUMbIE MapamMeTpbl
dukcupytotes B eanHon 6ase TB. CkBo3Hasi Hymepaumss napameTpoB
6a3bl npuBegeHa B npunoxenun E yactu Il. JocTtyn k npocmMoTpy 6a3sbl
nponssoautcs B MeHtio «MPOCMOTP BA3» (cMm. puc.[l.2 npunoxeHuns
I yactu 1l). B meHio «O MPUBOPE» npmBoguTCst KOHTPONbHas cymma
6a3bl B Buae BOCbMU3HA4YHOro koga. Jlloboe HecaHKUMOHMPOBaHHOE
n3MeHeHne kakoro-nnbo HacTpoeyHoro napametpa TB nocne BBoaa
npnbopa B aKcnnyataumio, NpMBOAUT K UBMEHEHUIO KOHTPOSIbHOW CyM-
Mbl 6a3bl U1 MOXeT OblTb BbIABMEHO KOHTPONUPYHOLLEN opraHu3aumen.
KoHTponbHaa cymma 6a3sbl MOXeT ObiTb MpeAacTaBneHa B OTYETHOM

dopwme.
2.5.11. NMpumep HacTpoOMKu aBTopeBepca B TB.

Ona obecneveHnss KOPPEKTHOM paboTbl TENOBBLIYUCIIUTENS C He-
CKOJTbKMMW pacyeTHbIMWN TENSIOCUCTEMaMUN PEKOMEHOYETCA CriefyoLmni
nopsiAoK HasHaveHus TC:

- TEMJTIOCUCTEMA 1 — onga pac4yeToB B OTONUTESbHbINA CE30H;
- TENNTOCUCTEMA 2 — ans pac4yeToB B MEXOTONUTENbHbINA CE30H;

- TEMJIOCUCTEMA 3 — ans JononHUTENbHbIX pacyeToB (MO ycMoTpe-
HWIO Nonb3oBaTens).

B meHio «OBLUME OAHHBIE TB» Bbibupaetca nyHKT «CurHanm-
3aumuna». B ctpoke «CurHanusauma 1» Bbibupaetca onums CurHanm-
3auma — <BKNn>, B CTpoke Tun — <Hanp. not.>. [lpy 9TOM B MEHIO
«MPEOBPA30OBATEJIN» Ha3saHne nogmeHio «Pacxop MP7» uname-
HaeTca Ha «CobbiTne MP7» (cm. puc. [1.7 yactu |l HacTosiwero P3). B
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3TOM NOAMEHI0 cnefyeT BblbpaTbh CTPOKy «YcTtaHOBKMY» / «HacTponkm
UKW» 1 nponseecTn cnegyolime HasHa4YeHNS:

- YpoBeHb — <HU3kun>;
- &Tmake? — «5 CEK» (ANA NCKNIOYEHNS NOXHbIX cpabaTbiBaHWN).

B cnyvae, ecnu Bxog DIR1 ncnonb3yeTcss Kak MMMYJSIbCHbIN BXO4,
npuema nHgopmauum ot NP7, a B MmeHo «datyukm TP» B nyHKkTe «[-K
MP» yctaHoBneHa onuus «MP7», BKAOYNTL CUrHaNM3aum HEBO3MOX-
HO (B cTpoke «CurHanusauusa 1» onumst CUrHanmMsauma — «OTKI» He
nameHsietcs). [ins HasHavyeHus NP7 B kayecTBe JaTyuka curHanuaaumm
Heobxoaumo B MeH «[atumkm TP» yctaHoBuTb B nyHkTe «[A-k MP»
cooTBeTcTBYyloWero Tpybonposoaa 3HadyeHme «Qaor», unu BolbpaTb B
KayecTBe gartyuka curHanusaumm nwodon csodboaHbin MP8 wnun NP9,
NoaKNtoYeHHble COOTBETCTBEHHO K Bxogam DIR2 n DIR3.

B meHio «TEMNMOCUCTEMA 1» oTkpbiTb nogmeHio «HactTpounku
TC1» n BbIOpaTb CXeMy, COOTBETCTBYIOLLYO 3UMHEMY (OTOMUTENBHOMY)
CEe30Hy akcnnyaTtaumm, Hanpumep, «Cxema 23-10». [danee Bontn B
CTPOKY MeHI «ABTOpeBepC OTKIKYEeH» N ycTaHoBUTb «Obcn. TC —
no peney, B cTpoke «CyeT» — pexum «CurHan +G2>0», nocre 4ero B
CTpOKe MeHI0 «ABTOpeBepC» MNOSABUTCA HAAMNNCb « BKITHOYEH».

B meHio «TEMNMOCUCTEMA 2» oTkpbiTb nogmeHio «Hactpounku
TC2» n BbIbpaTb Cxemy, COOTBETCTBYIOLLAS NETHEMY (MEXOTONUTENMb-
HOMY) Ce30Hy aKcnnyaTauum, Hanpumep, «Cxema 23-11». [danee B
CcTpoke «ABTOpeBepC OTKIKYeH» ycTaHoBUTb «Obcn. TC» — <no pe-
ne>, B cTpoke «Cuet» — pexum «Het curH. +G2=0». [daHHble
HaCTpPoOnKM obecneyvmBaloT NepekntoyeHne TEenoCUCTEMbI MO CUrHany
peBepca 1 Hann4n/oTCYTCTBMIO pacxoaa B obpaTtHom Tpybonposoae.

MpokoHTponupoBaTb Ha Bxoae DIR1 Hanuume curHana nornyeckon
eOWHULbI, YTO COOTBETCTBYET MPAMOMY HarnpaBneHuo MoTOKa pacxo-
aomepa n s3umMHemy ceadoHy. TC1 pabotaeTt, TC2 — oTKNoYeHa.

Hanunune curHana normnyeckoro Hyns Ha Bxoge DIR1 cooTBeTCTBY-
eT obpaTHOMYy HanpaBneHuio noTtoka B obpaTHoM TpybonpoBoge wm
netHemy ce3oHy. OTcyTcTBME pacxoda B obpatHom TpybonpoBoae
TaKkKe OMarHOCTMPYETCH Kak Nepexoq Ha NeTHUN pexunm paboTbl Aaxe
npv HanNU4yuM curHana normyeckon eanHuubl Ha Bxoge DIR1.

Pacxogomepsbl, Bbinyckaemble 3A0 «B3JIET», cummeTtpuyHbie n
UMET OAMHAKOBbLIM AnanasoH U3MEepeHnsa pacxoga B MpsiMoM U 06-
paTHOM HanpaBneHUW, MNO3TOMY AN BbINOSIHEHNUS MPEeaJIOKEHHbIX
HacTpoek HeobxoaMmo ycTaHaBnMBaTb MX B TpybONpoBOA4 B COOTBET-
CTBUM CO CTPENKON Ha W3MEpPUTENbHOM Y4yacTKe, YyKa3sblBaloLLewn
HanpaeneHne NoTokKa.

2.5.12. Acnonb3oBaHne PyHKLUA CUrHaNu3auun.

K mogynto KommyTaumm TeNSIOBbIYUCTIUTENS MOXHO NOACOEAUHUTL
Ao 9-Tv gatyvkoB pacxoga. B cnydae, korga vcnosnb3yoTcs pyHKUMK
«CurHanusaumn» onsa peanusaumm KOHTPONS NUTaHUSA pacxogoMepoB
Nno OTAENbHOW NUHUK, 0B6paboTKM CUrHana HanpaBrieHusi NoToka (pe-
Bepca), OXpaHbl, NOXapHOW curHanusauuun, To BblbpaHHas (OyHKUMS B
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MeHo «CurHanusauma 1...3» XeCcTKo NpuBa3aHa K COOTBETCTBYIOLLEMY
nmnynscHomy sxoay DIR 1-3.

[na KOHTpoNns Hanuuma nuTaHma nbbIX Tpex pacxogoMepoB MO
norn4yeckomy curHany, unm nwboro BbIbpaHHOro, HEOBXo0AMMO NPOU3-
BECTW CrieayoLme HacTPOMKK:

B MeHt0 «CurHanunsauma 1...3» BbibpaTb onNuuio «BKI», NPU 3TOM BXO-
Abl DIR1-3 TB nepexodsitT B COCTOSIHME NOrMYeckux BXOAOB (CUrHanm-
3auua 1 3aHumaet sxoa MKN7, curHanusauua 2 — K8, curnanmasauns
3 - UIKM9), ogHoBpemeHHO ¢ aTum MeHio «PACXOA MP7...NMP9» name-
HUTCcs Ha « COBbITUE MP7...MP9» (cm. puc. 1.7 yacTtu |l HacTodLwero
P3);

coeanHuTb kKabenammu ¢ cobnogeHnemM nonsipHOCTU NIOrMYECKNEe BbIXO-
Abl pacxogomepoB ¢ Bxogamn DIR1-3 moaynst kommyTauumm (BbIXO4bl
pPacxo4oOMepPOB AOSMKHbI ObiTb YCTAHOBMEHbLI B aKTUBHbINA PEXNM, B pac-
xogomepax «B3JIET 3P Jlant+» 6e3 mMoaynsi akTUBHOIO BbIXO4A KOH-
TpOsib NUTaHUS He ocyulecTBnsaeTtcd). B mogyne kommyTtauum TB ne-
peMblykn ¢ axamnepoB J13-J18 aosmkHbl ObITb yaaneHbl;

B mMeHw «Hactponkn UKU 1..6» BbiGpatb onumo «lMpaBuno» -
«UKWU7 (8,9)», 4TO COOTBETCTBYET KOHTPOMO NUTaHNS BblOpaHHbIX pac-
X0O40MepOoB Mo ceabMomy (8, 9) normyeckomy Bxoay,

B MeHtio «HacTtpomnkn UKWU 7...9» BbIGpaTh onuuio «YpoBeHb» — «Bbl-
COKMWY», NSl NapamMeTpa «Tuake»® ANA UCKMNIOYEHMSA JTOXHbIX cpabathbl-
BaHWN YCTAHOBUTb «5 CeK».

OTknoveHne nuTaHus B pacxogomepax (normyeckmn 0 Ha Bxopax
DIR1-3) cdukcupyetca B apxuBe TB B cnose coctosiHum ctatyca TC
«CurHanusauma 1..3» a B MeHi «Pacxog» Ons KOHTPONMpyeMbixX
pacxogomepoB BbiBOAUTCA cooblieHne «OTkas UK».

Ons peanusaumm dyHkumn «OxpaHa» nnun «lMoxapHasa curHanm-
3auma» gocrtatoyHo B meHio «OBLUME OAHHBIE TB» B cTtpoke «Cwr-
Hanusauusa» BblbpaTb, Hanpumep, «CurHanusauua 2». [lanee BKNO-
YNTb cUrHanmsaumio (onumsa «BKN»), BblibpaTb TMN (Hanpumep, «oxpa-
Ha»), nocne aToro UMnynbcHbiM BXxon DIR2, COOTBETCTBYOLMIA BOCb-
MOMY MMMNYNbCHOMY BXOAy, NEpexoauT B norndeckuin pexum. MNMoaknto-
YNTb K HEMY pasmblKaTeslb C HOPMarnbHO 3aMKHYTbIM KOHTaKTOM, nepe-
BecTn Bxoa NP8 B akTMBHbLIN pexum (KOHTakTHble napbl J15, J16 3a-
MKHYTbI), ycTaHoBUTb B «Hactpoukax UKWU» ana NP8 YpoBeHb —
«HU3KMN» N «Tyake» — «0 cek». Mpn pasmbikaHUM HOPMArbHO 3aMKHY-
TbIX KOHTAKTOB B apXxvMBax TEMnroCUCTEM B CTpoKe cocTosiHus «CTtatyc
TC» O6yneT BbiCTaBneH dnar Hanmunsa cobbITUSS COOTBETCTBYHOLMIA CO-
cTosHuo «CurHanusaumsa 2». o Hanuumio pnara B apxmBax B MEHIO
«Ctatyc TC» MOXHO oueHuBaTb cpabaTbiBaHME CUrHanu3aumm un ue-
NOCTHOCTN 0ObekTa oxpaHbl. CurHanmsauus otobpaxkaeTcss BO BCEX
apxmBax BCeX 3afaHHbIX TENSTIOCUCTEM.
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2.6. Mpumep HacTpoukn TB ana cxembl TennonoTpeodne-

Hua A23-12.
2.6.1. MNoakntoyaembie Npubopbl U gaTynkn npmBegeHsl B Tabn. 10
Tabnuua 10
[OnanasoH
HanmeHoBaHue npubopa (gatuuka) MaMepeHHs

Tennosbivucnutens «B3MIET TCPB» wmoag. TCPB-02
ncnonHexHme TCPB-024M — 1 wir.

Pacxogomep-cueTunk anektpomarHuTHoli « B3NET 3P»

ncnonHeHne SPCB-44011/80, aKTUBHbIN Bbixogd, | 0,869-217,300 m3/y

Kp=25,000 nmn/n — 2 wr.

Pacxogomep-cyeTunk anekTpomarHuTHeii «B3NTET 3P»

WCMOSHEHNE 3PCB-440/51/25, aKTUBHbIN BbIXOn, 0,085-21,23 M3y

Kp=250,0000 nmn/n — 1 wr.

Komnnekt Tepmonpeobpa3oBaTenen ConpoTUBIIEHNS

- o
«B3JIET TIC», Pt500/1.3850 — 1 napa (2 wr.) 0-180°C
Tepmonpeobpasosatens  conpotueneHns  «B3JET 0-180°C
TMC», Pt500/1.3850 — 1 .
MpeobpasosaTtens aasneHusa KPT9-00-UN-C2-MC-M20- 0-1.6MMa

1,6-0,5-2T3 (4-20 MA) — 2 wr.

2.6.2.

2.6.2.1.

2.6.2.2.

Mopsaok encTBUn NPU HACTPOMKe

MepeBectn npubop B pexum HAJTALKA, ons 4ero yctaHOBUTL nepe-
MbIYKY Ha KOHTaKTHY napy J4. B npaBom BepxHeM yrny gucnnes npu-

6opa [OOMKEH MOSBUTLCS MUraloWmnii MHEMOHUYECKUN CUMBOJI
«3AMOKY».

B meHto npubopa BbibpaTh: «Tennocuctembl» / «Tennocucrtema
1» | «<HacTtpomnkmu TC1» / «Cxemay.

M3 cnucka cxem BbiGpaTh «A23-12» M HaxaTb B nocne 4ero npo-
N30MaeT 3arpyska B TEnnocucTeMy KoHdurypauum wabnoHa ¢ cooT-
BETCTBYHOLUMM anroputMOM pacyeTa Tenna, YCTaHOBKOW YCIOBUA W
peakumMi HewTaTHbIX cuTyaumn (HC), aBTOMatMyeckum HasHavyeHuem
no nopsaky Bo3pacTtaHus HoMepoB AaTtumkoB pacxoga (MP), aaBneHus
(MA) n Temnepatypsbl (IMT) B MeHio « TpybonpoBoAbl» B COOTBETCTBUM
c BblbpaHHOM cxemon. Mo ymonyaHuio B anroputMme ydeta Tenna

BKITHOYEH y4eT xonoaHoro BogocHabxenus (txs = 0 °C).

HacTtponka napametpoB XB npoussoantcsa B meHio «lpeobpaso-
Batenun» / «dartyuku XB» / «YcTtaHoBKa (IxB, PxB)».

lMpouncxoguT aBTOMaTMYecKasi yCTaHOBKa YCINOBUW HELITaTHbIX CU-
Tyauum n peakumen Ha HUX Ons BblbpaHHOM cxembl Tennoyyeta. [Mpu
HeobXo4MMOCTN YCIOBME HEeLWTaTHOM CUTyauum MOXHO OTKITHOUUTD.
Takke MOXHO U3MEHUTb YCMOBME peakunn Ha HewTaTHYK CUTyauuto.
Ana pepnaktuposaHus ycrnosun HC n peakumin Ha HUX HY>XXHO B MEHIO
npnbopa Bbibpatb «Tennocucrembl» / «Tennocucrema 1» /
«HacTtponkn TC1» / «Hactponku HC TC1». [NepedyeHb BO3MOXHbIX
HeLTaTHbIX CUTyauui C peakumsMn ONns KOHKPETHbIX YCNOBWUA npuBe-
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2.6.2.3.

AeH B npunoxeHun B vactn |l HacTosiwero PO (tabn. B.1 n B.2). N3
npuBegeHHoOro cnucka cnegyet BolbpaTb Tpebyemyto HC.

30ecb Takke Heobxogumo yctaHoBuUTb 3HadeHue «Knp» gns HC
Ne25, 27 (Hanpumep, paBHbiM 1,04) 1 3HadeHne «At» ana HC Ne26 (no
ymon4anuio pasHo 3°C.)

MockonbKy B A4aHHOM npumepe B Tpybonposoae NBC He ncnonb3yetca
AaTynK gaBrieHus, Heobxo4MMo yCTaHOBUTbL €ro AOrOBOPHOE 3HAYEHUE.
[nsa atoro BblbpaTh NyHKT MeHo «Tennocucrtema 1» / «Tpyb6onpoBo-
Ab» [ «datumkn TP». [lanee, nocrnenoBaTeribHbIM HaXXaTUeM KHOIMKU

Bbl6paTb MeHo «[daTtymkm TP3 TC1» 1 HasHaunTb JaTyunKy AaBre-
Husa «A-k NA» 3HadveHne «Paor». Bontn B MeHo «[JoroBop. KOHCTaH-
Tbi» 1 BBECTU HeobBXoaMMoOe 3Ha4YeHMe OOroBOPHOro AaBfieHUst B Tpe-
Tbem Tpybonposoae (Hanpumep, 0,9 Mla). B aTom e MeH ycTtaHo-
BWUTb BCE AOrOBOPHbIE 3HAYeHUs B Apyrnx Tpybonposogax «Tennocu-
cTembl 1».

2.6.2.4. B meHto npubopa Bbibpath «[peobpasoBaTenu» / «Pacxoa».

B ctpoke «Tun MP» BbibpaTb 13 cnmcka HyxHbIn Tun 1 DN pacxo-
Aomepa, nocrne 4ero NpovsonaeT aBTOMaTMyeckas 3arpyska Heobxo-
ANMbIX 3Ha4YeHUn yctaBok. Ecnn Tpebyemoro Tvna pacxogomepa HeT B
Crucke, ToO peKoMeHOyeTCs BbINOMHUTL cneytoulee.

a) BblbpaTb M3 UMEIOLLLErOCs CNMCKa TUM pacxogomepa ans Tpebyemoro

AnameTpa Tpybonposoga. B npumepe B nepsom TpybonpoBoae uc-
nonbayetca pacxogomep guametpom DN8O. Beibnpaem OP-420/80.

6) BONTN B MEHIO «YCTAaHOBKU» M MPOBEPUTb 3HayeHne QBH. OTO 3Ha-

2.6.2.5.

YeHMEe HYXXHO pas3fenuTb Ha AvanasoH U3MEepeHUs pacxogomepa Ans
Nnosly4YeHMst KOPPEKTHOro 3HavyeHnst QHH. Pacxogomep 3PCB-440J1 pa-
botaeT B AgnanasoHe 1:250 n QBH cocTtaenseT 217,3 m°/y. Toraa Kop-
pekTHoe 3HauyeHne QHH cocTasuT 217,3/250 = 0,869 M*/u. Ero cnegyet
3anucaTtb B COOTBETCTBYIOLLYIO CTPOKY BMECTO 3HadeHusi, KOTopoe Obl-
N0 paccyMTaHo Anga Apyroro Tuna pacxogomepa. JTy npoueaypy cne-
AyeT NOBTOPUTbL AS1A Kaxaoro Tpybonposoaa:

Tpy6onposoa 1: QHH paBHo 217,3/250 = 0,869 m>/u.
Tpy6onposoa 2: QHH paBHo 217,3/250 = 0,869 m>/u.
Tpy6onposoa 3: QHH paBHo 21,23/250 = 0,085 m>/u.

B meHio «YcTtaHoBKu» BbibpaTtb «HacTtponkmn UKW». NMocneposartens-
HbIM Ha)kaTWeM KHOMKWU NpoBEpPUTL 3HaA4YeHUd napameTpoB «Ypo-
BeHb», «KoHTponb MP» n «MpaBuno» gna UKUN1-UKU3. 3HauveHne

napameTpa «YpoBeHb» A0STKHO ObiTb «Bblcoknny, «Kontpons MP» —
«Bkn.», a «Mpasuno» — «MO UMI» ansa Bcex TpybonpoBoaos.
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2.7. NMpumep HacTponku TB ana cxembl TennonoTpeodne-
HUA «llonb3oBaTenbCcKasay.

2.7.1.

[ns onucaHusa HacTponkn TB B crniydae npuMeHeHnsa cxembl «[1onb3o-
BaTenbCcKas» npu Boibope hopmyrbl pacyeTa Tenna:

WTc = M1 (h1 — h2) + M3 (h4 — hy), 3)

BbibMpaeMm He3aBUCMMYKO CXeMmy TennonoTtpebneHusa, npuseneH-
HYI0 Ha puc.3:

t P Q Tennoo6MeHHUK
N3 TC P—{X}-IL@ g"'"'; l
: Cucrema
t2 P2 Qzkourp. | oTonneHus
BTC 4—{><}-,_L.L®
MoanwuTtka
Qs
N\
&/

Puc.3. Hezasucumasi cxema mensonompe6brsieHusi ¢ nodnumkol u3 obpam-

2.7.2.

Ho20 mpyb6onpoeoda

[Ons npaBunbHon pabotbl TB TpebyeTca npom3BecTn Ha3HadYeHne gat-
4YMKoB No 4-m Tpybonposogam, NpU4emM TPETUN U YETBEPTLIN Tpydonpo-
BOJ B J@HHOM anroputMme SBMSTCS «BUPTyanbHbiMU». TP3 ncnonb3y-
eTcs Ans nogcyeTta Macchl BoAbl B TpybonpoBoae NoAnNUTKA B COOTBET-
cTBUK C BblOpaHHbIMM gatyukamu MT u MO, T.K. Macca 3aBUCUT OT Be-
NUYMHBI TeMmnepaTtypbl U gaBneHus. TP4 ncnonb3yeTcs ons nogcyeta
HTaNbLNUN CO CBOMMMU 3HAYEHNAMU TeMNepaTypbl U AaBeHUs, Npu4em
Ha3Ha4YeHHble JaTyYMKM B AaHHOM TpybonposoAde MOryT oTnmnyatbCs OT
Ha3Ha4eHHbIX gatymkoB B TP3. [Npumep Ha3HayeHUs OaTyvMkoB npuse-
JeH B Tabn.11.

Tabnuua 11

TpybonpoBogbl TP1 TP2 TP3 TP4

NP1 MP2 nnn Qapor =0 NP3 Qpor=0

Jatunkn MT1 Mnr2 nT2 MnT2

na1 no2 no2 no2

Mpy HasHayeHUn [aTyMKoB B COOTBETCTBUM C Tabn.11, pacuer
Tenna sBegeTcs no coopmyne (3), Npy aTOM:

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

[aHHaa ¢opmyna HasHavaeTca B MeHio «Tennocuctembi» /
«Tennocuctema X» / «HacTtponkmn TCX» / «kAnroputmbl TCX».
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2.7.3. Ina paHHon cxembl B TpybonpoBoae TP2 patumk NP2 HasHavaeTcs,
€CNnn UCNoNb3yeTCs KOHTPOMbHbLIA pacxogomMep, npun atom macca B TC
cuutaetca kak Mtc = M1-M2+M3. lNpu OTCYyTCTBUMN KOHTPONBLHOIO pac-
xogomepa, Ans pacxoga A0MKHO ObiTb HAa3Ha4YeHo 3Ha4veHne Qpor, npu
aToMm macca B TC cumtaetcs kak Mtc = M3.

2.7.4. B cnyyae ecnn Tpetun TpybonpoBoa Ucnonb3yeTcs B KadecTBe MoA-
NUTKN XonogHown Boaon, To aatumkn MT3 u MNMO3 gomkHbl 6bITb HA3Ha-
YeHbl Kak JaTyunkm txB n PXB COOTBETCTBEHHO; ecnun noanuTtka bepetca
n3 gpyroro Tpybonposoga, TO AaT4nkn txB U PXB AOMKHbI OblTb Ha3Ha-
YeHbl U3 aToro Tpybonposoaa.

2.7.5. MNpumep HacTponkn cxembl «llonb3oBatenbckaag» AnNa OTKPbLITOM CU-
cTemMbl otonsneHusa n NMBC.

t P q b P q
Ma TC ~ MaTC I o
oL - - —D e )——
- -
t: P Q. L P Q;
BTC L BTC |
(S <] =
ts Py Qs tsy Py Q,
| — Ha rBC T Ha rBC
- />\ /_\
>—{_\,<y—T——-<‘\ ) > —{ <} t\/;; — >
& U P g,

Uwpx. 'BC

<} 1 _—(
a) OTkpbITas oByxTpybHasa cuctema 6) OTkpbITan YeTblpexTpybHas cuctema
oTtonneHunsa + Tynukosasi [BC ¢ unpkynauuen NBC
Puc.4. Cxembl mennonompebrieHusi ¢ noonumkou u3 pas3/iuvyHbIx mpy6o-
npoeodoe

2.7.6. Ina cxewmbl, NnpuBegeHHON Ha puc.4a, Ha3HayYeHue OaT4YMKOB JOJTKHO
NpPoOM3BOAUTLCHA B COOTBETCTBUM C Tabn. 12.

Tabnuua 12
TpybonpoBogbl TP1 TP2 TP3
NP1 MnP2 MnP3
Jatunkn MT1 nr2 MnrT3
nai na2 nas3

2.7.7. Ona cxembl, NpuBeAeHHON Ha puc.406, Ha3HayYeHne OaTYMKOB JOIMKHO
NPOU3BOANTBLCS B COOTBETCTBUM C Tabn. 13.

Ta6bnwuuya 13
TpybonpoBogbl TP1 TP2 TP3 TP4
MP1 NP2 MnP3 NP4
JaTtumkn MnT1 nT2 MnT3 MNnT14
rna1 na2 nas3 rnaa

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

Wrc = M1 (hy — h), Wrac = M3 (hs — hye)

WTc = M1 (hy — hy), Wrac = M3 (hs — hys) + M4 (hs — hys)

(4)
()



2.8. NMopsapok paboTbl

2.8.1.

2.8.2.

2.8.3.

Mocne BkntoyeHus TB Ha gucnnee nHanumpyeTcs MHopMauus o0 BOC-
CTaHOBNEHUN KOHdurypauum npmbopa, npu 3ToOM NPOM3BOANTCA CaMO-
KOHTpOnb npubopa. Mo 3aBepLUEHN0 CAaMOKOHTPOMS Ha aucniee oTob-
pa)kaeTca OCHOBHOE MeH. BBeaeHHbIN B aKcnfyaTaumio TeNNOBbIYNC-
nutenb paboTaeT HEMPEPLIBHO B aBTOMATUYECKOM peXume.

B TB peanusoBaHo coxpaHeHne oTobpaXXeHUs1 COCTOsIHUS aucnnes
Ha MOMEHT OTKIoYeHnsa nutanus. Npu nepesarpyske TB nocne BKto-
yeHus nutaHna B pexume PABOTA nnun HAJTALKA, npnbop BbIxoauT B
BETKY MEHIO, B KOTOPOM OH HaxoAuncs A0 OTKIYeHUs nutaHus. lMpu
nepesoge npubopa na pexuma HAJIAOKA B pexum PABOTA 6e3 oT-
KNOYEHMA NUTaHUA (CHATUE NepeMblYKM C KOHTaKTHOW napbl J4), npu-
Bop BXOOUT B OCHOBHOE MEHIO C OTODpaXeHnemM BpeMeHu 1 aaTbl.

PaboTa nonb3oBaTens C TENMOBbIMUCIIUTENEM MOXET OCYLLEeCTB-
naTbea NMbo ¢ NOMOLLbBIO KnaBuaTypbl U gucnnes, NMbo ¢ NoMOLLbHO
nepcoHanbHOro KoMnboTepa.

CunTbiBaHME TEKYLMX 3HAYEHUN M3MepsieMblX NapameTpoB, a Takke
COOEPXKMMOro apxXmBOB M XXypHana AeuCTBUM onepartopa MOXeT OcCy-
LecTBNATbCSA ¢ Agncnnesa TB.

BHUMAHUE! Ha OJQucnnee TB Moxem Habnodambcsi He-
ycmoltvyueasi UHOUKauyusi mekyu,e2o0 3Ha4eHuUs1 pacxoda e cJsiy4yae
u3MeHeHul pacxoda, cesi3aHHbIX C MYCKOM, OCMaHO80OM UJIU pe-
2ynupoeKoll Momoka mernsIoHocuUmersisi, a makxe rnpu 3Ha4eHuu
pacxoda Hu)xxe HaumeHbwe20 Osisi ucnonb3yemo2o muna [1P. He-
ycmoulyueocmb UHOUKayuu pacxoda rnpu pe3Kux UsMeHeHUsIX unu
Manbix 3Ha4YeHusix pacxoda cesi3aHbl C nepuodomM obpabomku
uUHgopmauyuu, ebieoOuMol Ha ducnneld, u He esiussem Ha pabomy
cyemyukoe o6Lema mennoebiducaumerns.

CunTbiBaHME 3HAYEHUI apXUBUPYEMbIX NAapPaMETPOB MOXET OCYLLECTB-
nATbCA C uHAMKaTopa M no uHTepdencam RS-232, RS-485 wunn
Ethernet.

Ana dopmupoBaHMsi OTYETOB BO3MOXHO MCMOMb30BaHWE TOMbKO
TeX apXUBHbIX [aHHbIX, KOTOPble 3anucaHbl MO UCTEYEHUIO KaneHgap-
HbIX CYTOK C MOMEHTa nocrnegHero nepekntodeHns n3 pexuma HAJAL-
KA B pexxum PABOTA.

2.9. BO3MOXHble HeucCnpaBHOCTH

2.9.1.

B npouecce (yHKUMOHMPOBAHUS TENNOBbIYNUCANTENS NPON3BOAUTCH
anarHocTtuka coctoanma TB, MNP, MT un M. ®akt BO3HUKHOBEHUS HEUC-
npaBHOCTK OoTOBpaxaeTcsa Ha aucnnee TB B OCHOBHOM MEHIO, a Takke
B MeHio «Tensocuctembl» MosiIBIEHMEM OOHOrO UnM ABYX BOCKMAMLUA-
TelbHbIX 3HAKOB.

[MosiBneHne ogHoro 3Haka ! o3HavyaeT npeaynpexaeHne o HewTaT-
HOW CUTyaLun, He BNUAIOLLEN HA KOMMEPYECKNN y4eT.

MosiBneHne aByx 3HakoB !l cBuaeTenbCcTByeT O BO3HUKHOBEHUU
KPUTMYECKON OLWMOKM, BNIMAIOLLEN HA KOMMEPYECKUN Yy4eT.
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B TB peanu3oBaHO WMHMOPMaUMOHHOE OTODOpakeHMe COCTOSHUSA
npudopa nNpu Hanu4nn oTkasa ero annapatHon vyactn. CoobuieHne Bbi-
BOOUTCA B BuAe oToOpaxkeHus cumeona «X» B NpaBOM BEPXHEM Yriy
ancnnes (psgom ¢ cumBosiom «3AMOK»). 3T1oT cumBon 6Gnokupyet
oTobpaxeHue 3HakoB ! n !l. Mpn Hannumm cumBona «X» B BEPXHEWN
CTpoke npmnbop TpebyeT peMOoHTa.

BHUMAHUE! Cnmeon «X» B BEpXHEM yrny Aucnnes He nyTtaTb C
cuMBONoOM «X» OTOBpaXeHUs1 COCTOSHUS TEMNOCUCTEMbI, HaxoasLen-
Csl B OTKMOYEHHOM COCTOSHUWM (NPOCTOE) Npu paboTe B peBepPCUBHOM
pexnme. ITOT cumBon obo3HavaeT oTkrnoYeHHyo TC B COOTBETCTBUM C
OTOMUTESNbHBIM U MEXOTONUTENbHBLIM Ce30HaMu  3Kcrryatauuun, wu
oTobpaxaeTcs B MeH0 «Tennocuctembl» HaNpPOTUB OCTaHOBMEHHOW
TC.

2.9.2. MNpn BO3HMKHOBEHMM KaKoro-nnbo oTkasa WUnv HewwTaTHOW cuTyauuun B
CTpokax cocTtosiHnsa meHo «Tennocuctema X» / «Pac4yeTHble AaH-
Hble» NoaABUTCS cumBon X, Hanpumep:

BHUMAHUE! Ctpoku coctosiHua B MeHo «Tenmnocuctema X» /
«PacyeTHble AaHHbIe» MoABNATCA TONbKO B pexume PABOTA (cwm.
puc.[.4 npunoxenus [ yactu Il HacToswero PJ).

O6Ge CTpOKM NO3BONST BOMTU B OKHO MHAMKaALUUWU pacLUMdPOBKM

ctaTyca HC HaxaTnem KHOMKM a (cm. puc.5):

& TC1:HC3
® Q1< QloTc
® Cocrosinme HC Ectb

Puc.5. MHOukayusi cmamyca HC e meHio «Tennocucmema X» | «PacyemHsbie
OaHHbIe».

Mpy NOSIBNEHMM HECKONbKMX CMMBOMNOB X, MPOCMOTP MHAMKALUU

pacwmdposku ctaTycoB HC nponsBoanTcst HakaTMem KHOMKM .

AHanormyHbin cumeon X nosiBUTCA B CTpoke «CTtaT. TP» MEHI0
«Tpyb6onpoBoabl» / «PacyeTHble AaHHblIe» COOTBETCTBYIOLLEN Ten-
nocuctemsbl, Hanpumep:

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

Bonas B nogmeHo «CtaT. Tp» HaXaTUeM KHOMKK a MOXHO TakK-
Xe onpegenutb npusHak HC (cm. puc.6):
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JCTATYC TP1 TC1

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

=Otkas NP HeT

"t<tHy;,t>tBy HeT
®P < PHH: P > PBH HeT

Puc.6. MHdukayuss cmamyca HC e meHro «Tpyb6onpoeodnbi» | «PacyemHsbie

OaHHbIe».

[dwnarHocTnpyemaa HeucrnpaBHOCTb: Tekywunh pacxoq MeHblue
YCTaHOBMEHHOW OTCEYKMN MO pacxony.

OQHOBpPEMEHHO C 3TUM B CTpOKe MeHio «CTaTyc» COOTBETCTBYHO-
Lero garymka nosiBUTCS HaanNMCb O BO3HUKHOBEHUN HEUCTPABHOCTY.

AHanornyHbiM obpasom paclumdpoBka ¢naroB crioBa COCTOSHUSA
HC nossnsetca B noameHiwo «Tennocucrtembl» / «Pac4yéTHble OaH-
Hble» / «[JaHHble 3a Yacy». Tak xxe umeetcsa pacmdppoBka dnaros co-
cTosHuA B onumm «Ctatyc TC» MeH0 « ApXUBbI».

2.9.3. Tekywmm anroputm yyeTta (nogmeHio «Tennocuctemol» / «Pac4yéTHble
AaHHbIe» / «[laHHble 3a Yac»)

OnucaHune cnoBa COCTOAHNSA cTaTyca TensocucTemsl (CM. Tabn.14):

(11) ()

Mpumep: — X — coOTBETCTBYET CeAbMOMY MOS0 CNOBa COCTOAHUS,
YTO COOTBETCTBYET HANMM4YUIO CUrHanNa nepeksito4eHns no pesepcy.

Ta6bnuua 14

VHbopMaunoHHbIE KOAbI

rlpVI‘-WIHa BO3HWUKHOBEHUA

0

3anpeT paGOTbI TENJIOCUCTEMbI - HE UCMNOJIb3YEeTCA B apXnBax

3anpeT cyeTa no TennocnucTeMe, 0CTaHoB NMMBO NporpamMMHbIn, NGO
no pesepcy

HeBepHas KoHGUrypaums no Tennocncreme

He ncnon b3yeTCA

CoctosHune curHana CUrHAINMM3ALUA 1

CoctosHue curdana CUrHAIMM3ALUA 2

CoctosHue curHana CUrHANMU3ALUA 3

CoCTOsiHME cuUrHana nepekniYeHns no peeepcy 3agUKCMpOBaHO

00 N|OO|~|WIN| -

OctaHoB cyeTa no Tennocucteme npu cpabartoiBaHun HC ¢ peakunen
— «OcTtaHoB TC» unu Bbixog B pexum KAJIMEPOBKA

Mepexopn Ha goroeop no Tennocucteme npu cpadartbiBaHun HC ¢ pe-
akuuen — «Pacyet TC gor»

10

OcTtaHoB cyeTa Tenna (ans cxembl «Monb3oBaTenbckasn»)

11

OctaHoB cyeta BC (ansa cxembl «lNonb3oBaTtenbckas»)
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2.9.4.

2.9.5.

2.9.6.

Mpn BO3HMKHOBEHMM cbosi NMOO OTkasa B pabote TB HeobGxogumo ans
NpOBEPKN NPON3BECTUN Nepesanyck npubopa nyTeM KpaTkoBPEMEHHOro
OTKNOYeHNs nutanms. Ecnn nocne nepesanycka npubop He BO30OHO-
Bun paboty, To Heob6xoanmMo o0bpaTUTLCA B CEPBUCHbLIN LEHTP UK pe-
r’MoHanbHoe NpeacTaBUTENbCTBO.

Mpn oTkase ogHOro U3 gaTyMKOB corflacoBaHHoM napbl [T gomkHa
Nnpoun3BoanTLCS 3aMeHa obounx npeobpasoBaTenen cornacoBaHHOW na-
pbl.

Mpwn oTcyTCTBUMM CBEYEHNs nHamkaTopa Ha TB Heobxoammo npoBepuTb
HanMune HanpsbkeHns NUTaHus NMOO 3aMeHUTb NpPeaoXpaHUTENb HO-
muHanom 1,0 A Ha 3agHen cTeHke moaynsa uameputens. Ecnn ykasan-
Hble OEeNCTBUSA He BOccTaHoBMM paboTtocnocobHocTn npubopa, Heob-
X0OUMO 006paTUTLCA B CEPBUCHLIA LIEHTP UMW permoHanbHoe npeacra-
BUTENbCTBO.
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3. TEXHWYECKOE OBCITYXXUBAHUE

3.1. BBeaeHHbIN B 3AKCMyatauuo TennoBbivMNCIINTENIb PEKOMEeHAYEeTCA Noa-

BepraTb NeEpMoanN4eckoMy OCMOTPY C LiENb0 KOHTPONS:

- paboTtocnocobHocTu TB;

- HaNM4mnsa HanpsHKeHUs NUTaHNS;

- cobntogeHns ycnosuin akcnnyartauumn TB;
- OTCYTCTBUSA BHELLHMX noBpexaeHnn TB.

3.2.

MeprognMYHOCTL OCMOTpa 3aBUCUT OT YCIOBWUI 3KCMyaTauuun, HO
He [oMmKHa ObITb pexe OAHOro pasa B ABE HeAenu.

HecobntogeHne ycnosun akcnnyataumm TB B cootBeTcTBUM € n.1.2.5
MOXET MPUBECTU K OTKasy npubopa mnn npeBbllLEeHU0 O0MNyCTMMOro
YPOBHS! MOrPELLUHOCTN N3MEPEHUN.

Mpn nosiBneHnn BHELWHUX nospexaeHnn TB nnn kabenen nutaHua
n cBA3N, HeobxoaMmMo 06paTUTBCA B CEPBUCHBIA LIEHTP WKW perno-
HanbHOe MpeacTaBUMTENbCTBO ANSA onpeaenieHMsi BO3MOXHOCTU Aarib-
Henwen aKkcnnyartaunumn TennoBblYNUCNTENS.

Hannune HanpsbkeHus nutaHma TB onpegensietca No CBEYEHWUIO
ceetoamnoa Ha kopnyce VBl (npu ero Hannumun), a Takke no Hannynto
MHOMKauMm cumBosioB Ha aucnnee TB. PabotocnocobHocTs npubopa
onpenensieTcsa no coaep)kaHuio Hankaummn Ha gucnnee TB.

3.3. MNpu nepesoge TB B pexxum HATTALKA nnn KATIMEPOBKA:

Ha4YMHAEeTCs HaKoMnfieHMe BPEeMEHU MPOCTOSl, HapaliuMBaeTCsl CYETYUK
BpemeHu Tpex.

- NpeKpallaeTCcAa HakKornJjieHne Ternjia n Mmaccbl B TEMJIOCUCTEMAX;

npoaosKaeTca HakoNNeHne TeKYLWMX 3HaYEHUN Macchl U Tensa B UHTe-
rpanbHbIx cveTumnkax pexmmva HAJTALOKA, otobpaxaembix Ha XKKI.

Mepesoa TB un3 pexuma HAJTAOKA vnn KAJIMBEPOBKA B pexum
PABOTA npvBOoAnNT K BO3BPALLEHUIO UHOMKAUUN K 3HAYEHUAM MaccChbl U
Tenna, HakoMfeHHbIM K MOMeHTY nepesoga TB u3 pexuma PABOTA B
pexum HAJTAOKA nnn KAJIMEPOBKA. NMpn 9TOM BOCCTaHOBMNEHHbIE HA
KKW 3HaveHus maccbl U Tensia MOryT oTnm4aTtbCs OT 3Ha4YeHuW, 3a-
UKCMpoBaHHbIX Ha MOMEHT Bbixoaa 13 pexuma PABOTA, nockonbky
nepuog obpaboTka mMHopmMaumm Ans 3anucu B apxuBbl COCTaBnsaeT
1 MUHYTY.

3.4. I'IOBepKa TENNOBbIYNCIIUTENA NMPON3BOANTCA B COOTBETCTBMMN C METOON-

KOW MOBEpKW, U3NOXEHHOW B pasferne 5 HacTosiwero pykoBoacCTBa Mo
aKcnnyaTtauun.

3.5. OTnpaBka npmnbopa Anga npoBeaeHNa NoBepku nMbo rapaHTUMHOroO (no-

crnerapaHTMIHOr0) peMOoHTa [OoSKHA NPOU3BOAUTLCS C NACNOPTOM Mpu-
bopa. B conpoBoguTenbHbIX AOKYMEHTaxX HEOOX0AMMO yKa3biBaTb MOY-
TOBble PeKBM3UTbI, TeNedoH U dakc oTNpaBUTENs, a Takke crnocob u
agpec obpaTHOM OOCTaBKM.
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4. YMAKOBKA, XPAHEHUE U TPAHCIIOPTUPO-
BAHUE

4.1. TennoBbIMUCINTENDb, YKOMIMIEKTOBaHHLIA B COOTBETCTBMM C Tabnuue 2,
yrnakoBblBaeTCca B uHAuBMAyanbHy Tapy kateropun KY-2 no MOCT
23170 (Swuk n3 ropmpoBaHHOro KapToHa). Tyaa ke nomeljaeTcsa u
3KcnnyaTauMoHHasa JOKyMeHTaums.

4.2. TB [omKeH XpaHMTbCSA B CyXOM MOMELLEHMM B COOTBETCTBUMN C YCIOBU-
aMmn xpaHeHus 1 cornacHo TOCT 15150. B nomelleHun gnsa xpaHeHus
He OO0IMKHO ObiTb TOKOMPOBOASLLUEN MbINK, NAPOB KUCMOT, LLenoden, a
TakXKe ra3oB, BblI3blBaOLLNX KOPPO3NIO 1 paspyLLaLLMX N30NALNIO.

TennoBbluMcnUTENb He TpebyeT crneumanbHOro TeXHNn4Yeckoro ob-
CNY)>XMBaHUS NPU XpaHEHUN.

4.3. TB «B3JIET TCPB» MmoxeT TpaHCnopTupoBaTbCs aBTOMOOUSNbHbLIM,
PEYHbIM, >Xene3HOLOPOXHbIM U aBMALMOHHLIM TPAHCMOPTOM MNpPWU CO-
onoaeHnn creyoLwmnx yCnoBum:

- TPaHCNOPTMPOBKA OCYLLECTBNSETCA B 3aBOACKOM Tape;

- OTCYTCTBYET NpsAIMOE BO34ENCTBUE BNaru;

- TemnepaTtypa He BbIXoauT 3a npegensl ot muHyc 30 go + 50 °C;
- BNaXHoCTb He npesbiwaeT 98 % npu TemnepaTtype o + 35 °C;

- Bubpaums B ananasoHe ot 10 go 500 Ny ¢ amnnutygon oo 0,35 mm un
yckopeHuem o 49 M/c?;

- yAapbl CO 3Ha4YeHUeM MNKOBOro yckopeHust Ao 98 m/c?;

- YINIOXeHHble B TpaHcrnopTe TB 3akpenneHbl BO usbexaHwe nageHus u
coygapeHui.
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5. METOOUKA NMOBEPKH

TennoBbIMMCIIUTENb NPOXOAUT MEPBUYHYIO MOBEPKY MPU BbINycke
13 NPon3BOACTBA, Nepuoanyeckne — B NpoLiecce aKcnnyaTaumm.

MeTtoanka nosepkn Tennosbliuncnutenen «B3JIET TCPB» yTtBep-

xaeHa U CU oIy BHANP.

Me>xnoBepo4HbI MHTepBasn — 4 roga.

5.1. Onepauuu noBepKun

5.1.1. Mpu npoBeAeHMN NOBEPKN OOSMKHbI ObITb BbIMOMHEHbLI Oonepauuun, yka-

3aHHble B Tabn.15.

Ta6bnuua 15
MyHkT Onepauuu, NnpoBoAMMbIE NpU
HanmeHoBaHue onepauumi OOKyMeHTa [aHHOM BuUae noBepkn
no noeepke nepBmnyHasn nepunoanyeckasn
BHeLHWIn ocMoTp 5.7.1 + +
OnpoboBaHue 5.7.2 + +
OnpeaeneHne NOrpeLHoCcTy Npu N3MepPEeHNn
obbema (Macchl) n cpegHero 06 LeMHOro
(maccoBoro) pacxoga 5.7.3 + +
OnpepeneHne NOrpeLLHoCcTy Npu U3aMepeHnmn
Temneparypbl 57.4 + +
OnpepeneHne NOrpeLlHoCcTy Npu N3MepeHnm
JasneHus * 5.75 + +
OnpepeneHne NOrpeLlHoCcTy Npu n3MepeHnmn
KOnmM4yecTBa TENSIOBOM 3HEPTUN N TENSTOBOM
MOLLHOCTM 5.7.6 + +

* — npu oTcyTcTBUM B Tennosbivucnutene (TB) kaHanoB naMmepeHus gas-
NeHnsa AaHHbIN pa3fen MeToAMKN He BbINOMHAETCS.

5.1.2. Tlo cornacosaHuio ¢ opraHamu PocctaHgapTa nosepka MOXET NpoBO-
ANTBCSA MO COKpalLleHHOW nporpamme. Npyn 3TOM NOrpeLHoCcTb n3amepe-
HWSA OTAENbHbIX NapaMeTPOB MOXET He onpeaensaTbCs.

5.1.3. JonyckaeTcs noBepsATb TB (kaHanbl M3MepeHUs1 OTAENbHbIX NapameT-
pOB) He BO BCeX AuarnasoHax 3Ha4yeHur napamMeTpoB, a TOSIbKO B 3KC-
nnyaTtauMoHHOM AuanasoHe (B T.4. B cooTBeTCTBMM C «[lpaBunamm
yyeTa TensioBOM 3HEPrMv U TENSIOHOCUTENS»), TOMbKO ANs nsmepsie-
MbIX MapaMeTpoB M TOMbKO MO MCMOMb3yeMbIM KaHanam BbiBOAA WH-

dopmauuu.
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5.2. CpeactBa NoBepKU

5.2.1.

Mpn npoBegeHMM NOBEPKN MNPUMEHSIETCA crnegylouee MnoBepovHoe
obopynoBaHue:

1) cpeacTBa U3MEPEHNst U KOHTPONS:

- marasuH conpotusnenun P 4831, TOCT 23737, npeaenbl gonyckae-
MOro OTKITOHeHUA conpoTueneHna 0,022 %;

- BonbTMeTp B7-43 Tr2.710.026 TO, gnanasoH 10 mkB-1000 B, oTHO-
cuTernbHaga norpewHocTb + 0,2 %;

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

- yactotomep Y3-64 [JIN 2.721.066 TY, ananasoH 0-150 Mlu, oTHOCK-
TenbHasa norpewwHocTb + 0,01 %;

- UCTOMHUK NMUTaHUsA NocTtosiHHoro Toka b5-49, ananason 0,001-1 A, He-
ctabunbHocTb + 0,005 %.

- pes3ncTopbl NPEUMN3NOHHBIE (MMUTUPYHOLLME COOTBETCTBYHOLLUME Mpe-
obpasoBarenn).

2) BcnomMmoraTesbHble YCTPONCTBA:

5.2.2.

5.2.3.

- reHepaTtop umnynbcoB [5-88 B3.264.117 TY, yactota 1 'y - 1 Mly;
- ocumnnorpacd C1-96 2.044.011 TY;
- IBM- coBMmecTMbIN nepcoHarnbHbin komnbioTep (MK).

flonyckaeTca npumeHeHne ppyroro obopyaoBaHusi, npubopos U
YCTPOWCTB, XapaKTePUCTUKN KOTOPbIX HE YCTYMNalwT XapakTepuctukam
obopygoBaHua 1 npubopos, npuBeaeHHbIX B N.5.2.1. MNpun oTcyTcTBUN
obopyaoBaHust M NpUOOPOB C XapakTepUCTUKaMK, He YCTynaroLumu
yKasaHHbIM, MO CcornacoBaHuio C rnpeacrasutenem opraHa PoccraH-
AapTa, BbIMOMHSALWNMM NOBEPKY, AOMyCKaeTca npuMeHeHue obopyao-
BaHMA 1 NpuBOPOB C XapakKTepUCTUKaMu, OOCTAaTOYHbIMWU NS Nony4ye-
HUSA JOCTOBEPHOrO pesyrbTata NOBEPKMU.

Bce cpeacrtea U3MEpPEeHUA U KOHTPONA OOJKHbI ObITb noBepeHbl n
MMETb ,D,el7ICTByI-OLIJ,l/Ie cBunageTenbCcTBa Unm OTMEeTKM O NoBEPKeE.

5.3. TpeboBaHUA K KBanucpunkaumum nosepuTteneu

K npoBegeHuo namepeHun npu nosepke n obpaboTke pesynbLTaToB
N3MepEHNn JONYyCKalTCs Nvua, aTTeECTOBaHHbIE B Ka4ecTBe NnoBepuTe-
nen, N3y4mBLUME SKCNyaTaunoHHY AOoKyMeHTauuio Ha TB n cpeactea
NOBEPKX, MMeKLMe OnbIT MOBEpPKM NpUBOPOB yyeTa Tenna, a Takke
npoLleglne UHCTPYKTaX MO TexHuke 6e30nacHOCTU B YCTaHOBIIEHHOM
nopsiake.

5.4. TpeboBaHUA 6e3onacHOCTHU

5.4.1.

Mpn npoBegeHUn MOBEPKM OOMKHbI cobntogatbcs TpeboBaHua 6es-
ONacHOCTM B COOTBETCTBUM C «[1paBunamm TeXHUYECKOW IKChyaTauum
3MNeKTPOYyCTaHOBOK noTpebutenen» n «MexoTpacrneBbiMi npaBunamm
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no oxpaHe Ttpyaa (Mpasunamn 6Ge3onacHOCTU) Mpu 3KcnnyaTaumm
3MNEKTPOYCTAHOBOKY.

5.4.2. lpwn paboTe ¢ nameputenbHbiMK Npudopamn 1 BcnomoratesnibHbiM 060-
pygoBaHuem JormkHbl cobntogatbcs TpeboBaHua Ges3onacHOCTU, Oro-
BOPEHHblE B COOTBETCTBYIOLLUMX TEXHUYECKMUX OMUCAHUSAX U PYKOBOA-
CTBax NoO aKcnnyaTauum.

5.5. YcnoBus npoBeaeHUs NOBEPKU

Mpn npoBedeHUN NOBEPKU AOMKHbI cobntogatbcs criegyolme
yCrnoBwsi:

- Temnepatypa okpyxatoLero sosgyxa ot 15 go 30°C;
- OTHOCUTENbHas BRaxHocTb Bo3agyxa ot 30 oo 80 %;
- aTMochepHoe aasneHune ot 86,0 go 106,7 kla;

- BHELUHWE 3NIEKTPUYECKME U MAarHUTHbIE NONS HaMNPsHKEHHOCTbIO He 00-
nee 40 A/w;

- NMUTaHMe HanpshKeHMeM NMOCTOSIHHOro Toka OT 22 1o 26 B;

[lonyckaeTcs BbINONHEHNE NOBEPKN B paboymx ycrioBusiX 3Kchnya-
Tauum TENoBbIMUCIINTENSA Npy cobnogeHnn TpeboBaHWUA K YCrOBUSIM
3KcnnyaTauum NnoBepoYyHoro obopyaoBaHus.

5.6. MoaroTtoBKa kK NpoBeAeHUI0 NOBEPKU

5.6.1. MNepen npoeBegeHMEM NOBEPKM AOIMKHbI ObiTb BbINOMHEHbLI creaytolme
NOArOTOBUTESNbHbIE PabOoThI:

- MPOBEpKa HanMuMsi NOBEPOYHOro obOopyAoBaHUS B COOTBETCTBUM C
n.5.2 HacTosLLero pykoBoacTBa;

- NPOBEpKa HanNMunsa OEeNCTBYIOLLMX CBMOETENbCTB UMM OTMETOK O NoBep-
ke CpeaACTB U3MEPEHMS N KOHTPOSS;

- NpoBepka cobnoaeHns ycnosmm n.5.5.

5.6.2. lNepen npoBegeHMEM NOBEPKM OOMKHA ObiTb NpoBeAeHa NOLrOTOBKA K
paboTe kaxgoro npubopa, BXoAsLWEro B COCTaB NOBEPOYHOro obopy-
AOBaHWNSA, B COOTBETCTBMM C €r0 MHCTPYKLUMEN MO SKCnyaTauuu.

5.6.3. lNepen npoBegeHMem noBepku OormkKHa ObiTb cobpaHa noBepoyHas
cxema (cMm. puc.M.1 npunoxenns U yactu Il HacTtogawero P3). MarasuH
conpotmBnenun (R) nmutnpyet IMT, reHepatop umnynscos (M) — MNP,
NCTOYHUK Toka — [M[.

MpymeyaHue. NoBepka MOXET BbINOSTHATLCA B pexume HacTponku TB.
B atom cny4ae kaHanbl MsMmepeHus u pyHkunn TB, He cBA3aHHblE C
nosepsieMbIM KaHanom (nosepseMon OyHKLMEN), MOryT OTKITHOYaTbCS.
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5.7. MNpoBeaeHne NoBepPKU

5.7.1. BHewHNn ocmoTp

Mpwn npoBeAeHUN BHELIHErO OCMOTpPa AOJMKHO ObiTb YCTAHOBIEHO
COOTBETCTBME BHelLHero Bnaa TB cnegyowmm TpeboBaHmsaM:

- Ha TB gomxkeH ObITb HAHEeCEeH 3aBOACKON HOMEP;

Ha TB He OomkHO BbITb MEeXaHN4YeCKNX NOBPEXAEHUN U AedeKTOB Mo-
KPpbITUA, NPEnATCTBYIOWMNX YTEHUIO HAOMNUCEN M CHATUIO OTCYETOB MO
nHOMKaTopy.

TB, 336paKOBaHHbIe npun BHEWHEM OCMOTpPE, K NMNoBEepKe He Oonyc-
KakTCA.

Mo pesynbTatam ocMoTpa AenaeTcs OTMeTKa O COOTBETCTBUM B
npoTokone (cMm. npunoxeHune M vyactu Il HacTosawero P3).

5.7.2. Onpob6oBaHue

Mepen npoeegeHnem onpoboBaHua cobupaeTcsa NoBepoyHasi cxe-
mMa (cm. puc.U.1 npunoxenuna U yactu Il Hactoswero P3).

Onpo6oBaHne gonyckaeTcss NPOBOAWUTL B OTCYTCTBMM MpeacTaBu-
Tens opraHa PoccTaHaapTa.

HeobxoamMmo npoBepuTb HanmMuMe UHAMKAUMKM U3MEPSIEMbIX U KOH-
TPONMpyeMbIX NapameTpoB, HanMuMe KOMMYHUKaLMOHHOW CBA3W C nep-
COHanbHbIM KOMMbLIOTEPOM, HanNMyne CUrHanoB Ha BbIXOAax.

lNpn nogade Ha u3amMepuTesnbHble KaHanbl TB BO3gencTsun, cooTt-
BETCTBYHOLUNX N3MepPAeMbIM napamMeTpam, OOJHKHbl M3MEHATbCH COOT-
BETCTBYHLLME NnokasaHusa TB.

MpumeyvaHue. MNpu onpoboBaHun TB npoBepka npon3sBoguMTCca No UMe-
IOLUMCSA MUHAPOPMALMOHHBLIM BbIXO4aM.

5.7.3. OnpepeneHue norpewHoctu TB npu namepeHunn ooema
(maccbl) n cpeaHero o6 emMHoro (MaccoBoro) pacxoaa

MmnynbcHbIn BXO4 nosepsiemoro TB, reHepaTop MpsiMOYrofbHbIX
UMMYSIbCOB N 4YacTOTOMEP COEAUHATCA Takum obpas3om, 4YTobbl MM-
nynbCbl C reHepaTopa NnocTynany Ha UMMyNbCHbIN BXOA4 TB 1 cYeTHbIN
Bxof 4Yactotomepa. McxogHo yactotomep obHynsietcsa. Mo paspella-
toLLLEeMY cUrHany (CMHXpOMMMYIbCY) MMMYIbChbl C FeHepaTopa Ha4ynHaT
noctynatb Ha Bxog TB n yactotomep. [1ns npoBegeHus noBepkn Heob-
XoOMMO nofaTb Ha Bxod He meHee 500 mmnynbcoB. [JencteutenibHoe
3HayeHne o6beMa xuakocTn Vo (M%), BbluncnsieTcst no opmyne:

V, =N-K, (5.1)

raoe N — Kkonu4yectso nMmnynbCcoB, NOACHNTAHHOE YaCTOTOMEPOM, LUT.;

Knpi — KOHCTaHTa npeobpasoBaHua mMMnynbcHoro Bxona TB (Bec
UMnynbea), M2 /mmn.

[nga onpegeneHnst 3Ha4YeHNsT MaccCbl XUOKOCTM MCMONb3yeTCs 3Ha-
YyeHne  TemnepaTtypbl (90+10)°C n 3HayeHne  OaBrieHus
(1,6 £ 0,16) Mla, 3agaHHbIE C MOMOLLbLIO UMUTATOPOB UMK NporpamMm-
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HO. Ha ocHOBaHWKM 3TUX 3HAYEHUN onpeaensieTcs NNOTHOCTbL NOBEPOY-
HOM XMNOKOCTU. [enCTBUTENbHOE 3HAYEHWE MacCChl XUOKOCTWU onpene-
ngaeTcsa no gopmyne:

m,=V,-p, (5.2)

roe Mmoe— OeUCTBUTENbHOE 3HAYEHNEe MaccChbl XUOKOCTU, KT,

p — MNJIOTHOCTb XWOKOCTW, onpegeneHHada no Ttabnuuam CC[L
rCcch 98-2000, kr/m®,

HenctButenbHoe 3Ha4vyeHne cpegHero o6bemMHoOro Qyo (MaccoBoro
Qmo) pacxoga TennoHocutensa onpegensietcs no dgopmynam (5.3) um
(5.4) cOOTBETCTBEHHO.

Y, s
QVO_TM’ ()

=My 5.4
QmO_T 1 (')

roe T, — Bpemsi USMepeHus, 4.

Mpn cumTbiBaHUKM nokasaHun ¢ nHaukatopa n RS-Bbixoga BbINOS-
HAKTCA creyowue npouenypbl. Ha TB yctraHaBnnBaeTca pexum UH-
Avkauum nosepsemoro napametpa. Ha nogkntoyeHHoOM Kk RS-Bbixogy
nepcoHanibHOM KOMMbIOTEPE YCTaHaBNUBAETCs PEXUM BbiBOAA Ha
3KpaH noBepsieMoro napametpa. [lepeq kaxabiM namepeHnem B nose-
POYHOMN TOYKE MPOM3BOAUTCS PErMcTpaumsi HayanbHOro 3Ha4YeHus1 oo6b-
ema V, (maccel my). lNocne nponycka xuakoctu Yepes NP B gaHHomM
NOBEPOYHOMN TOYKE PErUCTPUPYETCSH KOHEYHOEe 3HavyeHne obbema Vi
(maccbl my). o pasHOCTM MNOKasaHWW paccyUTbiBaeTCs U3MEpPEHHOoe
3HayeHue obvema V,, (Maccbl m,) TENSIOHOCUTENS:

V,(m,) = Vi(m) — V,(m,) (5.5)

[MoBepka NO MMMNYNbLCHOMY BbIXOAY BbIMOSHSAETCS C MOMOLLbKO Ya-
CTOTOMepa, NOLKMIYEHHOro K COOTBETCTBYOLWEMY Bbixoagy TB. MNepen
Ha4yanoM WU3MEepeHUs 4acTOTOMeEp YCTaHaBNMBAETCH B PEXMM cyeTa
UMNynbcoB 1 06HynseTcs. o cTapTOBOMY CUHXPOUMMNYNbCY UMMYSbChI
c Bbixoga TB HaumHaioT noctynaTb Ha Bxog 4actotomepa. Ob6bem
(macca) xuakoctn V,, (m,), npowwealwen Yyepes npeobpasoBaTenb pac-
xofa, onpegensietcs no opmyne:

V,(m,)=N-K, (5.6)
rge N — konn4yecTBO nMmnynbCcoB, NOACHNTAHHOE YaCTOTOMEPOM, LUT.;

Knpi — BEC MMMyrbca MMNYrbCHOro Bbixoda TB, M3/umn (kr/umn).

M3mepeHHbIn cpegHuin o6bemHbIn Qy, (MaccoBbin Qn,) pacxon
TennoHocutens, npoweawero Yyepes TB, onpenenserca no gopmyne:
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V.(m,)
Q,(Q,)= T (5.7)

n

OnpepgeneHne OTHOCUTENbHOW MNorpewHocTn TB npu namepeHun
obbema (Macchbl) TenrOHOCUTENS B i-TON NOBEPOYHON TOYKE BbIMOJSHS-
eTca no oopmyne:

5 _ V(m),; - V(m),
V(m); V(m)Oi

-100% (5.8)

OnpepeneHve OTHOCUTENbHOM norpewHocT TB npu namepeHun
cpegHero o6beMHOro (MaccoBoro) pacxoga TennOHOCUTENS BbINOSHS-
eTca no oopmyrne:

Paen = QV(QS)VW@Q)VO.(Q"’)“ 100% (5.9)

PesynbTaTbl NOBEPKM CHUTAKOTCSA NONOXUTENbHLIMU, €CIIN OTHOCU-
TenbHasi norpewHoctb TB npu namepennn obbema (Maccol), cpegHero
o6bemMHoro (MaccoBoro) pacxoga TENIOHOCUTENSI BO BCEX NOBEPOYHbIX
TOYKax He npesbiwaeT 3HadeHnn + 0,2 %.

Mo pesynbTaTam NOBEPKU OernaeTcsi oTMeTKa O COOTBETCTBUWM B
npoTokone (cm. npunoxenune M vyactu Il HacTosawero PJ).

5.7.4. OnpepeneHue norpewHocTu TB npu namepeHum temnepartypbl
TensioHocuTens

[ns noBepku KaHana uaMmepeHus Temnepartypbl K Bxogy TB nog-
KIntoyaeTcs marasmH conpoTtusneHumn R.

[MoBepka BLINOMHAETCHA NPU CONPOTUBMEHUSX MarasvHOB, COOTBET-
cTteytowmnx Temnepartype (30 + 1)°C, (70 + 2)°C, (130 + 5)°C. B coot-
BETCTBMM C YCTAHOBIIEHHbIM Ha Mara3uHe COMpOTUBIIEHMEM onpeaens-
eTcs OeNCTBUTENbHOE 3HayeHne Temnepatypbl to. C TB (B TOM uncne
no RS-BbIXOAY) CYNTbIBAETCA M3MEPEHHOEe 3HayeHne TemnepaTypbl t,.
B Kaxkgon noBepoYHON TOYKE CHUMaeTCA Mo Tpu 3HaveHus t, n onpege-
nsaetca cpegHee apudmeTndeckoe no dopmyne (5.10).

t — tm‘li + t|/|2i + tM3i
ucpi - 3 ’
roe tuii, twi, tusi — N3MEpPEHHbIe 3HaYeHUs TemnepaTtypbl B i-TOW MoBe-

po4YHOn Touke, °C;

tucpi — CPEAHEE 3HaYeHne U3MepeHHoON TemMrnepaTtypbl B i-TOW MoBe-
po4YHOM Touke, °C.

(5.10)

OnpepneneHve OTHOCUTENbHOW MorpewHocTn TB npu namepeHum
TemnepaTypbl BbINONHAETCS No dopmyre:

t -t
S gy = %‘)'-100%, (5.11)

Oi
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roe dtei — OTHOCUTENbHAs MOrpewHocTb TB B i-TOM NOBEPOYHOW TOYKE
npuv namepeHnn Temnepatypsl, %;

toi — AencTBUTENbHOE 3Ha4YeHne TeMmnepaTypbl B I-TOM NOBEPOYHOM
TOYKe, onpeneneHHoOn No NokasaHUaM mMarasvHa conpoTusneHun, °C.

PesynbTatbl NOBEPKM CHUTAKOTCA NONOXUTENBbHLIMU, €CIN OTHOCU-
TenbHble NorpewHocTn TB npn namepeHun temnepaTtypbl BO BCEX MO-
BEPOYHbIX TOYKaX He NpeBbIWwatoT 3HadeHun + 0,2 %.

Mo pesynbTaTamMm NOBeEpKU OeriaeTcss oTMeTKa O COOTBETCTBUM B
npoTokone (cMm. npunoxeHune M vyactu Il HacTosawero PJ).

5.7.5. OnpepeneHune norpewHoctu TB npn usmepeHnu naBneHus

[ns noBepkun kaHana namepeHna gaeneHns TB kK ero Bxogy BMeCTO
MO nogknioyaeTcs UCTOYHUK ToKa. [loBepka BbIMOMHAETCA Npu TOKax,
cootBeTcTBYytOWMX aaBreHmsam 0,25-Pyaus, 0,5-Praus, 0,9:-Phaus, A€ Puanes
— Hanborbluee 3HaYeHne N3Mepsaemoro aasreHus. ToK ycTaHaBnuBa-
eTca ¢ gonyckom = 10 %. B cooTBeTCTBUM C YCTAHOBMEHHBIM TOKOM
onpegensieTcs AencTBUTENbHOE 3HavYeHe aasneHus Py,

TB ycTaHaBnmBaeTca B pexum nHankauuun gasnexus. C TB (B Tom
yncne no RS-BbIXOAy) CUMUTBIBAETCA U3MEPEHHOE 3HAYEHUE AaBNEeHUs
P,. B kaxxgon noBepoO4YHOM TOYKE CHUMaeTCHd Mo Tpu 3HadveHusa P, wn
onpegensieTca cpegHee apudmMmeTnyeckoe B COOTBETCTBUN C POpPMY-
nomn:

I:)141i + I:)|/|2i + Pm3i

Pycoi = 3 : (5.12)

rae Puti, Pu2i, Pusi — 3MepeHHble 3Ha4YeHns1 4aBrieHus B i-TOW NOBEPOY-
Howm Touke, Mla;

Pu cpi — CpeaHee 3HaveHne M3MepeHHOro AaBfeHus B i-TOW Mnose-
po4yHon Touke, Mlla.

OnpeneneHve NOrpeLwHoCcTU Npu U3MepeHnn OaBrieHusi BbINOMHSA-
eTca no oopmyne:

P - Ps
Srgpi = %‘)'-100% (5.13)

0

Pesynbtatbl NPOBEPKN CUYMTAKOTCH MOMOXUTENbHLIMW, €CinKn Mo-
rpewHocTb TB npu nsmepeHun gaBneHnsa BO BCEX MOBEPOYHbLIX TOYKaxX
He npesbiwaeT = 0,5 %.

B npotokone (cm. npunoxenne W yactm Il HacToswero P3O) gena-
eTCs OTMEeTKa O COOTBETCTBUM.

5.7.6. OnpepeneHune norpewHocTu TB npn usmepeHnun Konuyectea
TensI0BOW 3Heprum n TennoBON MOLHOCTH

MoBepka TB npu m3aMepeHun konmdectBa TEMSIOBOW JHEPIUN U
TENMnoBOM MOLLHOCTW BbIMOSHAETCA B COOTBETCTBUM C Tabn.16.
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Tabnwuua 16

MoBepo4Has MuHnmanbHoe Heobxoanmoe TemnepaTtypa
TOYKa KOMMYECTBO MMNYNLCOB, (06bem, M°) TennoHocutens, °C
1 4000 (40) 301
2 4000 (40) 70 + 2
3 4000 (40) 130+ 5

MmnynbcHbn Bxoa TB, reHepaTop NpSAMOYrofibHbIX UMMYNbCOB U
YacToTOMEp NOAKNIYATCA TakuM 06pa3oM, YToObl MMMYIbLCbI C FreHe-
paTopa No paspeLllaroLeMy CurHany HadymHanm noctynaTb Ha MMNYnbC-
HbIn BXxo4 TB u cyeTHbIM BXOA 4acTtotomepa. Ha Bxogbl TB, npegHa-
3HayeHHble Ans nogknodeHus MT, nogkno4varTcs MarasuHbl COMpo-
TMBneHnn. N nMnTUpyeTCca ¢ NOMOLLLIO UCTOYHMKA TOKa UKW 3HaYeHne
AaBneHus BBOAUTCS nporpaMmHo. [laBneHne ycTaHaBnmMBaeTcs (PuK-
CcupoBaHHbIM U3 gManasoHa 0,1-1,6 Mla.

C ydeToM TeMnepaTtypbl U OaBlieHUA ornpeaendeTcAa SHTalblnA
TensiIoHocuTen4.

Mepea kaxabiM U3MEPEHMEM B NMOBEPOYHOW TOYKE MPOM3BOAUTCA
cbpoc nokasaHui YacToTomepa M perncTpaumns HadanbHOro 3HavyeHus
W,, [kBT-u (['kan)] no nokasaHnam nHankatopa TB B pexume nHankaumm
KonuyecTtsa TENmoOBOM 3HEPTMM U MO MOKa3aHUsIM NepPCOHaNIbHOro KOM-
nbtoTepa, nogkrtoydaemoro Kk TB no RS-Bbixoay.

[Mocne okoHYaHWsA npouecca Nogayn MMMyNbLCOB PerncTpupyeTcs
KOoHe4yHoe 3HaveHune Wk [kBT-u ('kan)] Ha nHamkaTope TB (n/vnu MNK) un
yncno nmnynbcoB N, namepeHHoe cyetymkoMm mmnynscos (Cul). MNMoka-
3aHus uHgukatopa TB dukeupyrotcs no ncrevyeHnn 6 MMH Nocrne OKOH-
YaHunsa Habopa konmyecTsBa MMMNYNbLCOB B JAHHOW MOBEPOYHOM TOYKe.

M3mepeHHOe 3Ha4yeHne KonmyecTBa TEMNSIOBOW 3HEPrMuM pacCymThbl-
BaeTCH No pasHOCTU nokasaHun TB:
WI/Ii = WKi - WHi ’ (514)
roe Wi — namepeHHoe KONMMYecTBO TEMNOBOW 3HEepPrum B i-TOW NOBEPOY-
HOW Touke, KBT-y ([kan);

W,i — Ha4anbHoe 3HayeHue nokasaHun TB B i-TOM NOBEpPOYHOM TOY-
ke, kKBT-y (['kan);

W, — KOHEYHOEe 3Ha4yeHne nokasaHnn TB B i-TOM NOBEPOYHON TOYKE,
KBT-u ([kan).

M3mepeHHOe 3HayeHue TenmnoBoW MOLLHOCTM onpegenseTcs no
dopmyne:

E =—%; (5.15)

roe E, — namepeHHoe 3HavyeHue TennoBon MOLLHOCTU B i-TOM NOBEPOY-
Hown Touke kBT (kan/v);

Teu— Bpems cyeta umnynbcoB W, B i-TOW NOBEPOYHOM TOYKE, Y.
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[lenctButenbHOE 3Ha4yeHWe KonmyecTBa TEMNOBOM 3Heprum Ong
TEeX e 3Ha4YEeHUN napameTpoB TENSIOHOCUTENS onpeaenseTca no dop-
Myne:

Wo =hi-p;-N;-K (5.16)

raoe Woi — ENCTBUTENbHOE 3HAYeHNe KonmMyecTBa TEMMOBON SHEPTUUN B
i-TON NnoBepoYHOn Touke, KBT-y ([kan);

hi — 3HTanbnNus TennoHocuTens, onpegensemas No 3HAYeHUsIM
UMUTUPYEMBIX TemnepaTypbl U AaBMEeHUS B i-TOM MOBEPOYHON TOYKeE,
KBT-u/kr (Mkan/kr);

K, — KOHCTaHTa Npeobpa3soBaHNs Mo UMMYNLCHOMY BXOAY, M/UMH;

Ni — KONM4eCTBO MMMNYbCOB, HACYMTAHHOE YACTOTOMEPOM B i-TOM
NMOBEPOYHOWM TOYKE, LUT.;

pi — MAOTHOCTb TEMMOHOCUTENSA NPWU NapaMmeTpax TeNoOHOCUTENS B
i-TOM NOBEPOYHOMN TOUKE, L

[lencTButenbHOE 3Ha4YEeHNe TEMNOBOM MOLLIHOCTW onpeaensaeTca no
dopmyne:

E =—2%,; (5.17)

roe Eoi — oencrButenbHoe 3HavyeHue TennoBOM MOLLHOCTWU B i-TOW NO-
BEPOYHON TouKe, KBT ([kan/u).

OTHocuTEeNbHast norpewHocTs TB npu u3MepeHun komnuuyecTtsa
TENNOBOW 3HEPTNM pacCYUTbIBAETCS MO hopMyrie:
W, . -W,
Browi =~ — +100%; (5.18)

(o]

roe Woi — AencTBUTENbHOE 3HaYeHWe TENoBOM 3HEPrUKU B i-TOW nose-
poYHon Touke, KBT 4 (lkan);

W,i — cpedHee 3HA4YeHWE W3MEPEHHOro KOonM4yecTBa TennoBOM
3Heprum B i-TON NOBEPOYHOM TOYKe, KBT-y ([kan);

dtBwi — OTHOCUTENbBbHAA NorpewHocTe TB npu namepeHnn Tennosomn
3Hepruu B i-ToM NOBEPOYHON TOYKe, %.

OTHocuTenbHble norpewwHocTn TB npu nsamepeHnn TennoBon MOLL-
HOCTM paccymnTbIBalOTCA MO hopmyne:

ﬁNO%; (5.19)

8TBEi =
Oi

roe Eo — pencrButenbHoe 3HadYeHune TennoBOW MOLLHOCTM B i-TOW Mo-
BEPOYHOM Touke, KBT ([kan/v);

Eui — cpegHee 3HayYyeHne N3MepPEeHHOM TEMNSTIOBOM MOLLHOCTU B i-TOW
NoBEPOYHOM TouKe, KBT ([kan/v);
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1.

2.

d1BEi — OTHOCUTENBLHAA norpewHocTb TB npn nsamepeHun Tennosoun
MOLLIHOCTU B i-TOM NOBEPOYHOM TouKe, %.

Pe3yJ'IbTaTbI NnoBEepPKN CHUTAKTCA NONOXUTESIbHbIMU, €CJIn OTHOCU-
TellbHAA NOrpeLwHoCTb Npn N3aMepPEHNnN Konn4ectea TENoBOU QHEpPIrnm
N TensoBOM MOLLHOCTM BO BCEX NOoBEepO4HbIX TOYKaX He rpesBbillaeT
+0,5%.

Mo pesynbTatam nNOBEPKU OenaeTcss OTMEeTKa B MNpoTokone (cm.
npunoxeHune U vyactu Il HacTosiwero PJ).
MprmeyaHus:

[onyckaetca onpeaensTb MNOrpeLHoOCTb TOMLKO NPU U3MEPEHUU KOSU-
YyecTBa TENNOBOW SHEPIUN.

Mpn npoBeaeHUn NOBEPKM B COOTBETCTBUM C TpeboBaHusMn n.5.7.6
onpegeneHne norpewHoctn TB npu namepeHnn pacxoga, Temneparty-
pbl U aBrneHna JonycKaeTCcs He BbINOSTHATD.

5.8. OchopmneHue pe3ynbLTaToB NOBEPKU

5.8.1.

5.8.2.

Mpy nonoXxuTtenbHbIX pe3ynbTatax NoBEPKM B NpoToOKomne (CM. npuno-
XeHne W vactn Il HacToswero PO) genaeTcs oTMeTka O rOAHOCTM K
aKcnnyaTaumm, ohopmnsaeTcs CBMAETENLCTBO O NMOBEPKE MW AenaeTcs
oTMeTKa B nacrnopTte TB, yaoctoBepeHHble NOBEPUTESNBHBIM KITENMOM U
noanucbio noseputens, TB gonyckaetcs K NpMMEHEHWIO C HOPMUPO-
BaHHbIMW 3HAYEHNAMM NOrPELLUHOCTM.

Mpun oTpuuaTenbHbiX pesdynbTaTax noBepkn TB nponsBoamTca noraiue-
HME MOBEPUTENBHONO KnerWma B CBUAETeNbCTBE unm nacrnopte TB wm
BblAAeTCs U3BELLEHNE O HEMPUIro4HOCTM C YKa3aHWEM Npu4YMH. B aToMm
cnydae TB nocrne peMoHTa nogsepraeTcsi MOBTOPHOM MOBEPKE.

rel tsrv.024x doc2.6
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