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Hactoawun OOKyMEHT pacnpoCTpaHSAETCsl Ha TEenfoBbIYMCNUTENDb
«B3JNIET TCPB» wmogudmkaumm TCPB-02 ucnonHeHns TCPB-027 wu
npegHasHadYeH ans 03HaKOMIEHMS NMOMb30BaTeNs C yCTPOMCTBOM TENo-
BblYMCIIUTENSA U NOPSLAKOM €ero aKkcnnyarauuun. Yactb | cogepXut TexHU-
Yyeckoe ornucaHue, nopsgoK OBCNyXMBaHUS U METOAMKY MOBEPKM Ternno-
BblYMCIIUTENS, YacTb || — pUCYHKM, CXeMbI, ONUCaHWe napameTpoB Tenno-
BbIYUCINTENS N PEKOMEHAALMM NO €ro HACTPONKE.

B cBs13M ¢ nocTosiHHOW paboTom No yCOBEPLUEHCTBOBaHMIO npubopa B
TENnoBbIYMCIINTENE BO3MOXHbI OTIIMYNA OT HACTOSLLErO pyKoBOACTBA, He
BNUAIOLLME HA METPONOrnyeckme XapakTepucTukm U (PyHKUMOHArbHbIE
BO3MOXHOCTM Npunbopa.

MEPEYEHb MPUHATLIX COKPALLEHNI

YKKU - XXMOKOKPUCTaNIMYeCcKnin HANKaTop;

HC - HeluTaTHas cuTyaums;

HCX - HOMVHarnbHas cTaTuyeckas XxapakTepucTuka npeobpasoBaHus;
no - Npeobpa3oBaTterb AaBreHns;

MK - NepCOHarbHbIN KOMMNBLIOTEP;

rno - IporpaMmMHoe obecneyeHue;

rneP - NnpeobpasoBarenb pacxoaa;

nT - NnpeobpasoBarenb TeMnepartypbl;

nya - «[MpaBuna ycTponcTBa 3N1EKTPOYCTaHOBOKY;
PO - PYKOBOACTBO MO 3KCnnyaTaumm;

B - TENNOBbLIYUCIUTENb;

Y3P - YyNbTPa3BYKOBOW pacxonomep;

a4 - 3KCNnyaTaumoHHasa LOKyMeHTauus;

OMP - ANEKTPOMarHUTHLIN pacxoLoMep.

NMPUMEYAHUE. Bng HaumeHoBaHus unnv 0603Ha4YeHUs!, BbINOSHEH-
HOro B TEKCTe M Tabnuuax pykoBOACTBa No akcnnyatauum (P3) XXMPHbIM
WwpndTom, Hanpumep, Tennocucrtema, COOTBETCTBYET €0 OTOOPaAKEHUIO
Ha aucnnee npubdopa.

* k%

 Tennosbiqyucnumens «B3JIET TCPB» 3apeaucmpuposaH e ["ocydapcm-
8eHHOM peecmpe cpedcme usmepeHul P® nod Ne 27010-13 (ceude-
mesibecmgo 06 ymeepxxoeHuu murna cpedcms usmepeHul RU.C.32.006.A
Ne 53067).

» Tennoseiqucnumernes «B3J/IET TCPB» coomeemcmgyem mpebosaHusm
HopMamueHbIX OOKYyMEHMO8 0 35IeKmpomMazsHUmMHou coemecmumocmu
u besonacHocmu.

» Tennosbiqucriumens «B3JIET TCPB» pa3peweH K npuUMeHeHUr Ha y3-
Jlax ydyema mennosou 3Hepauu.

YaocToBepsatoLme AOKYMEHTbI pa3MeLLieHbl Ha canTe www.vzljot.ru
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FrAPAHTUU UBTOTOBUTENA

|. N3roToBuTenb rapaHTupyeT cooteBetcTBue Tennosbluncnutenen «B3JIET TCPB»
ncrnonHeHns TCPB-027 TexHM4Yeckum ycnoBusiM B npegenax rapaHTMMHOro cpoka
28 mecsiueB C AaTbl NEPBUYHON NOBEPKM MPU COBMOAEHUN CNEQYIOLLMX YCNOBUI:

a) XpaHeHue, TPaHCNOPTUPOBAHWE, MOHTaXK W JKCNMyaTauusa u3genust
OCYLLIECTBNAIOTCA B COOTBETCTBMM C IKCMyaTaLMOHHON AOKYMeHTaLmen
Ha nsgenve;

6) MOHTaX 1 NyckoHanago4YHble paboTbl BbINOMHEHLI B TeyeHne 15 mecsueB
C AaTbl NEpBUYHOM NOBEPKM C OTMETKOM B nacrnopTe U3genus;

Mpn HecobnogeHnn ycnoBusa nyHKTa 16 rapaHTUNHBIN CPOK AKCMyaTaumm co-
cTtaBnsieT 15 MecsiueB C AaTbl NEPBUYHON MOBEPKN U3LOENUSI.

NMPUMEYAHUE. [ara BBOOa u3genus B 3Kcnryarauuio M gara no-
CTaHOBKN Ha CepBUCHOE OBCMyXMBaHWE yKasblBalOTCA B NacrnopTe Ha n3-
aenve B pasgene «OTMeTkM 0 nposedeHuMn paboTy», 3aBepsTCca Noanu-
Cbl0 OTBETCTBEHHOIO Nnua 1 nevaTbio CEPBUCHOrO LieHTpa.

[I. MapaHTUNHbBIN CPOK NpoaieBaeTca Ha BpeMs BbINOMIHEHNS rapaHTUAHOIO PEMOHTA
(6e3 ydeTa BpeMeHn ero TpaHCNopTUPOBKN), ECNN CPOK NPOBEAEHUSA FAPaAHTUIHOMO
PEMOHTa NPEBbICUI OAWNH KaneHaapHbIA MecsL,.

I1l. N3roToBUTENDb HE HECET rapaHTUHbIX 00S3aTENLCTB B CIEAYIOLMNX CryYasnX:

a) OTCYTCTBYeT MacropT Ha W3denuMe C  3arnofiHeHHbIM  pPasfernom
«CBMOETENLCTBO O NPUEMKEY;

0) nsgenve nMeeT MexaHN4Yeckne NoBPEXAEHUS;

B) W3OEnue XPaHWIocb, TPaHCMOPTUPOBANoCb, MOHTMPOBANOCH UMK
3KCMJyaTUpOBarnocb C HapylleHueM TpebGoBaHWA 3KChyaTauyoHHON
AOKYMEHTaLMN Ha U3aenue;

) OTCYTCTBYET UNK NOBpeXxaeHa nnomba ¢ noBepuTeNbHbIM KIEMMOM;

A) wv3genve wnu ero CcocTaBHasi 4acTb nogsepranocb pasbopke unu
nopaboTke.

* % %

HeucnpaBHoe usgenuve Ons BbINOMHEHUSA rapaHTUAHOMO PEMOHTAa Hanpasns-
€TCs B pErmoHarnbHbI U FONIOBHOW CEPBUCHbBIN LIEHTP.

NHdopmaumst no cepBnCHOMY 0OCNyKMBaHMIO NpeacTaBneHa Ha cante http:
www.vzljot.ru B pasgene Moppepxka/ CepBuc.
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1. ONMNCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1.Tennoebluncnutens «B3JIET TCPB» npeaHasHaveH Ans Mcnonb3oBaHUs
Ha y3nax y4yeTa TEnroBOM 3HEPrMM C LEeNnbi M3MEPEHUS MapamMeTpoB
TENSIOHOCUTENS U NPeAcTaBfeHNs OaHHbIX MO NoTpebneHuio Tenmo- u
BOLOPECYPCOB.

Tennosbluncnutens cootsetctByeT NOCT P 51649-2000, pekomeH-
paumam MU 2412, MW 2573, MO3M R75 n gpyroin HOpMaTtuBHOW [OKY-
MEeHTauMK1, pernameHTupytoLlen TpeboBaHus K npubopam yyeta.

1.1.2.TennoBblvncnUTeEnb «B3NET TCPB» UCMNOSTHEHUA TCPB-027
obecneymBaeT:

- M3MepeHNe C NOMOLLLIO NepBUYHbLIX NpeobpasoBaTenen TekyLmnx 3Have-
HWUI pacxoda, TemnepaTypbl U AaBMNeHVs B 6-TW HE3aBUCKMbIX TOYKax W3-
MepeHus (Tpybonposoaax);

- onpeneneHne TeKYLLUMX U CPEQHNX 3a MHTepBar apXMBMPOBaHUS 3HAYEHUI
napameTpoB TEMMOHOCUTENS B 6-TW pacyeTHbIX KaHanax;

- onpegeneHne 3Ha4eHUn TENoBOM MOLLHOCTU M KONnYyecTBa TennoThbl B 3-
X TennocucTemax;

- BBOA, NPY HEOOXOAMMOCTU M UCMONb30BaHNE B pacyeTax A0roBOPHbIX 3Ha-
YeHWlh NapamMeTpPOB TEMMOHOCUTENS;

- NpyeM no nocriefoBaTenbHOMY UHTepPdENCy 1 UCMoNb30BaHNe B pacyeTax
TEKYLLMX 3Ha4YEHUI TeMnepaTypbl Ha UCTOYHMKE XONOAHON BOAbI;

- BO3MOXHOCTb MPOrPaMMHOrO KOHpUIYpUPOBaHUS CUCTEMbI U3MEPEHUS 1
anropuTMOB pacyeTa C Y4eTOM BUAa KOHTPONMPYEMOW TEMNMOCUCTEMBI U
Habopa Mcnonb3yemblx NepBUYHbIX NpeobpasoBaTenen pacxoda, Temne-
paTypbl 1 AABMNEHS;

- BOBMOXHOCTb OpraHn3auun ternsjioy4yeTta B OIHOM TensiocucTemMe Kak B OTO-
NUTENbHbBIN, TaK N B MEXOTOMUTESNbHBIA CE30H C aBTOMAaTUYECKUM nepe-
KIMto4eHNeM Ha COOTBeTCTByPOLLI,Mﬁ arnropuTM pacyeTa,

- apXMBMPOBaHWE B 3HEPrOHE3aBMCUMOWN NaMATU Pe3yNbTaToB M3MEPEHUN,
a TaKke YCTaHOBOYHbIX MapamMeTpoB;

- Be[leHne XypHana OencTBuin onepatopa;

- UHOVKALMIO U3MEPEHHbIX, PAaCYETHbIX, YCTAHOBOYHbIX U apXMBUPOBAHHbLIX
napameTpoB;

- BbIBOA, pe3ynbTaToB U3MEpPEHUS B BUAE YaCTOTHO-MMMYMbCHOroO Uniu noru-
YEeCKOro curHana;

- BbIBOL WU3MEpPUTENbHOW, OMarHOCTUYECKOW, YCTaHOBOYHOW, apXVMBHOW W
Apyron nHcopmMaLmm Yyepes nocrnegoBatenbHbi UHTepdenc RS-232 nnn
RS-485, a Takke yepes nHtepdenc Ethernet;



- aBTOMATUYECKUA KOHTPOMb M MHAMKALMIO HarnMumsi HeucrnpaBHOCTEN
B3aMUMOOENCTBYIOLLIMX NpeobpasoBaTenei U HelTaTHbIX CUTyaluuii B Ten-
nocucTemax, a Takke onpegeneHve, MHAMKaLMIO 1 3anncb B apXuBbl Bpe-
MEHW HapaboTKM M NPOCTOS AN KaXO0N U3 TENNOCUCTEM;

- YCTaHOBKY KpUTepust omkcauum n suaa peakuumn tennosbldncnntens (TB)
Ha BO3MOXHble HEMCMPAaBHOCTU UK HewTaTHble cutyauun (HC);

- 3alUMTy apXMBHbIX M YCTAHOBOYHBLIX AAHHbLIX OT HECaHKLNOHWPOBAHHOIO
jocTyna.



1.2. TexHNn4YeCcKMe xapakTepucTUKu

1.2.1. OCHOBHblE TEXHUYECKME XapaKTEPUCTMKM TEMMOBLIYUCIMTENS NPUBEAEHbI

B TaON.1.
Ta6bnuua 1
HanmeHoBaHWe napameTpa 3HayeHne napameTpa Mpum.

1. KonnyecTBo TOYEK U3MEPEHNST KaXKAO0ro U3 NepBuY-

HbIX NapaMeTpoB (pacxoda, Temnepartypbl, AaBne-

HKUA) Jo 6
2. KonmyecTBo KOHTPONMPYEMbIX TENSIOCUCTEM 0o 3 Mpum.1
3. [lmanasoH namepeHusi cpeaHero 06bEMHOro pacxo-

na, M°/y or 0,01 oo 1 000 000
4. InanasoH namepeHunsa temneparypsl, °C oT muHyc 50 go 180 | lMNpum.2, 3
5. lnanasoH namepeHnss pasHoCTu TemnepaTyp B no-

o Mpym.2

patowem n obpatHom Tpybonposogax, °C ot 1 oo 180
6. [lnanasoH namepeHunsn gaenexHus, Mla or0p002,5
7. HanpsikeHne nnutaHms nocTosiHHOro Toka, B 24 Cm.n.1.24
8. MNMoTtpebnsaemasi MOLLIHOCTb, BT He bonee 2,5 MNpum.4
9. CpepnHss HapaboTka Ha oTKas, 4 75 000
10. CpeaHu CpoK CNyxbbl, et 12

NMPUMEYAHUA.

1.2.2.

1.B cnyyae opraHusaumm B OOHOM M3 TENroOCUCTEM Tenrnoyyera C
aBTOMATUYECKUM MEPEKIOYEHNEM anropMTMa pacyeta npu nepexoge ot
OTONUTENBHOTO CE30Ha K MEXOTOMUTENbHOMY U 0BpaTHO KOMMYECTBO
KOHTPONMpyeMbIX CUCTEM He Bornee 2-X.

2. 3HauyeHMe napameTpa onpenensieTcs TEXHUYECKUMU XapaKTepuUcTUKaMu
MCMomnb3yeMblixX TepMOonpeoGpasoBaTenel ConpoTMBIEHNS.

3. BO3MOXHO M3MepeHVe U apXvBMpOBaHME TemnepaTypbl HapyXHOro
BO34yXa MPWU  YKOMMMEKTOBaHUM TennocyYeTyYnka COOTBETCTBYHOLLUM
TepMonpeobpasoBaTenemM ConpoTUBNEHUS.

4. be3 yyeTa MOLHOCTKN, NOTpebnsemon
npeobpasoBaTtensiMmn pacxoaa u AaBreHus.

noakmto4YeHHbiMnM K TB

TennoBblyMcnUTENbL ObECrneYnBaeT SNEeKTPOonNUTaHMe MNOCTOAHHbLIM
HanpsbkeHvem 24 B + 1 % 00 wecTn AaTtyvMkoB AaBIEHUSA NMpu TOke OO0
20 MA Ha patyMk M OO WeCTM OaTyuMkoB pacxoga npu MOLLHOCTU
notpednenus oo 3 BT Ha gaTyumk.

1.2.3. TennoBbluMcnUTENb 0BECMNEYMNBAET XpaHEHWe pe3ynbTaToB paboTbl B

apxmBax:
- yacosoM — 3a 1500 npeablayLwmx yacos (62,5 npeablayLwmx CyToK);
- CYTOYHOM — 3a 366 npeablayLmnX CyTOK;
- MecaA4YHOM — 3a 48 npenblayLLnX MecsLeB;
- XXypHane gencTtaui onepatopa — go 2000 3anucen.

BpeMﬂ COXPaHHOCTU apXMBHbIX, a TakKe YCTaHOBOYHbIX OAHHbIX MPU
OTKITHOMEHNN BHELLHErO NUTaHUs — He MeHee 5 nerT.
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1.2.4. OnektponutaHne TB [OMKHO OCYLLECTBAATLCA CTabUNM3NPOBAHHbLIM
Hanps>KeHMeMm MOCTOAHHOIO ToKa HanpshXXeHneM 13 guanasoHa (22-29) B ¢
ypoBHeM nynbcauun He donee +1,0 %. MutaHue ot cetn 220 B 50 Iy
MoOXeT obecnevmBaTbCs C MOMOLLBbD MCTOYHUKA BTOPUYHOrO MNUTaHUSA
(MBIT).

1.2.5. YCTOMYMBOCTb K BHELUHMM BO3AeucTBylOWMM ¢haktopam TB B pabodem
pexume:

- TeMmnepartypa okpyxaroLero Bogyxa - ot 5 oo 50 °C;

- OTHOCUTENbHAas BIaXHOCTb - He 6onee 80 % npu Temnepartype OO
35 °C, 6e3 koHAeHcaumn Bnaru;

- aTMmocdhepHoe aaeneHune ot 66,0 go 106,7 kla;
- Bubpaums B gnanasoHe ot 10 go 55 'y, ¢ amnnutygon oo 0,35 mm.
CrteneHb 3awmtbl TB cootBeTcTBYET Koay IP54 no TOCT 14254.



1.3. MeTponorn4yeckue xapakTepucTmku

1.3.1.

I'Ipep,enbl JonycKaemMbIX HOFpeUJHOCTeVI TennoBblvUCTIUTENA COCTABIAIOT:

- Npy MU3MepeHun cpepHero obbemMHOro (MaccoBoro) pacxoga, obbema

1.3.2.

(macchbl) npy 06paboTke N3MepUTENLHON MHAOPMaL MK, NOCTYNaKLWEN Ha
nmnyrnbcHble Bxoabl — +0,2 % (OTHOCUTENbHAasA NOrpeLLIHoCTb);

npy M3MepeHun cpepHero obbemHoOro (MaccoBoro) pacxoga, obbema
(macchbl), TennoHocuTens npu obpaboTke M3MepuUTENbHON MHAOPMaLUN,
nocTynaroLen Ha TokoBble Bxoabl — 0,5 % oT HambonbLuero namepsiemo-
ro 3Ha4YEeHWNs1 ANEKTPUYECKOro TOKa NEPBUYHBLIX N3MEPUTENbHBIX Npeobpa-
3oBaTenen pacxoga BO BCEM AmanasoHe U3MepseMblX pacxogoB (npuse-
AEHHas NOrpeLUHOCTb);

npu n3amepeHnn Temnepatypbl — +0,2 % BO BCem Avana3oHe n3MepsaemMbix
Temnepatyp Bbiwe 10°C (oTHOCUTENbHaA MOrPELLHOCTL), NP 3TOM pas-
HOCTb OTHOCMTEMNbHbIX MOTPELUHOCTEN COrfacoBaHHbIX MO MOrPeLUHOCTAM
KaHarnoB u3amepeHus Temnepatypbl coctaBnaet no moayno 0,1 % (npw
n3mMepeHun TemnepaTtypbl B AnanasoHe temneparyp ot 0 go 10 °C abco-
NoTHaA norpewHocTb cocTtaenset +0,15°C);

npu uamepeHun gaenexHms — +0,5 % ot HaMbonbLlero n3amepsiemoro 3Ha-
YEHMS ANEKTPUYECKOro TOKa NEePBUYHbBIX N3MepUTENbHbLIX NpeobpasoBaTe-
nen aaeneHus (NpuBegeHHasa NorpeLHoCcTb);

NPy U3MEPEHUN KONMMYEeCTBa TEMSIOBOM 3HEPrMM M TEMNNOBOA MOLLHOCTU
+0,5 % (npv 3agaHHOM 3Ha4YeHUN OaBreHns);

npyv U3MepeHnn BpeMeHn paboTbl B pasnunyHbix pexumax — +0,01 % (oT-
HOCUTENbHasA NOrpeLLIHoCTb).

Mpn pabote TennoBbluMCINTENS B cocTaBe Tennocuyetumka «B3J1IET
TCP-M» ¢ ucnonb3oBaHnemM npeobpasoBaTenen pacxoaa, TeMmnepartypbl u
AaBreHus, ykasaHHblIX B n.1.5.1, OTHOCUTEMNbHbIE MOrpeLHOCTU Mpu
U3MEepeHun, WUHAUKauUuKW, perucTpauuun, XpaHeHun U nepegade
pe3ynbTaToB M3MEPEHUIA KONMYECTBa TEMNNOTbl COOTBETCTBYHOT Knaccy C
no FOCT P 51649-2000.
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1.4. CocTtaB

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

Tabnwvua 2

HanmeHoBaHve Kon-Bo [MpumedaHune
1. TennoBblMUcNNTEND 1 Mpumeyanune 1
2. V\CTOYHMK BTOPUYHOIO NuTaHus =24 B Mo 3akasy

3. KoMMNneKkT MOHTaXHbIN MpumeyvaHne 2

4. Nacnopt

PRk

5. PykoBogcTBo no akcnnyatauuu . |, 11

NMPUMEYAHNA.

1. Tpu BbiNycke W3 MNPOM3BOACTBA BbIMOMHAETCA TUNOBas HacTpPOWKa
KaHarnoB  U3MepeHus pacxoda,  Temneparypsbl n  [asreHuns
TennosbiuucnuTend. [lapameTpbl TUNOBOW HACTPOMKN NpVBEOEHbI B
Mpunoxernn J1 4.1l P3. Mo 3aka3y moryT ObiTb 3afaHbl Apyrve 3Ha4yeHus
napameTpoB HAaCTPOWKN.

2. CocTaB — B COOTBETCTBMM C 3aKka3oM. B KOMMNNeEKT mMoryT BxoguTb: kabenu
ceasnm TB ¢ npeobpasosatenem pacxoga (IMP), npeobpasoBatenem
Temnepatypbl ([T) wn/vnn npeobpasoBatenem paenenuns (ML); onvHa
kabenen no 3akasy u3 Tunopsaa: 6, 12, 20, 30, 40, 70, 100, 150, 200 m.

JKcnnyaTtauMoHHas OOKyMEHTauusa 1 KapTbl 3aka3a Ha JaHHoe usge-
nve n gpyryro Npoaykumio, Belnyckaemyto ompmon «B3JET», pasmeLleHbl
Ha canTe no agpecy www.vzljot.ru.

Tam >xe pasmelleH nakeT nporpamm «YHuBeEpcanbHbIA NPOCMOTP-
LWUMK», BKMOYAOWNMA B CBOAN COCTaB WHCTPYMEHTarNbHYD MporpaMmmy
«Monutop B3netr TCPB-02x» gns pabotbl ¢ npubopoM Mo nocnegosa-
TenbHbIM UHTepdencam RS-232, RS-485 u uHTepgency Ethernet.
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1.5. YcTtpouctBo n pabora
1.5.1. MpuHUMN paboTbl

1.5.1.1. Tennoebluucnutens  «B3JIET  TCPB»  ucnonHenns  TCPB-027
npeacraenser cobowm MMKPONPOLLECCOPHBIN N3MepUTENbLHO-
BbIYUCIIUTENBbHBIN BIOK C XXMAKOKpUCTanNmMyYecknum nHgukatopom (XKKA) um

KHOMOYHOW NaHesbto ynpasreHus.

MpuHuun gencteuss TB OCHOBaH Ha M3MEPEHUM MEPBUYHBLIX Mapa-
METPOB TEMNSIOHOCUTESS C MOMOLLbIO NpeobpasoBaTenen pacxona, TeMmne-
paTypbl, AaBneHna n obpaboTke pesynbTaTtoB N3MEPEHNIN B COOTBETCTBUN
C BblOpaHHbIM anroputMoM. CTpyKTypHas cxema TensoBbIYMCNIUTENS

npueeneHa Ha puc.1.

TennoBbluMCcnUTENb

Moaynb 06paboTkM AaHHbIX

WHavkaTop Knasuatypa
A A

KomMOMHMpOBaHHbIN < -
MoayInb

\/

[MnaTa BbluucnnTens

=
9]
o
<
5
o
m
=3
@
5
@
-3-
\J

MnaTa BUM

A

p» RS-232
» RS-485

OunckpeTHbIn
BbIXOg

Ethernet

=24 B

N3MepuTens

A

UcTouHukK
BTOPUYHOrO
nUTaHnA

Moaynb

KOMMYyTauuu L J

KommyTaumoHHas nnara

AAAAAA AAAAAA AAAAAAL A

i__AP6 |
__nar |
(__nAs_ _ ¢
-_mm__

nte !

|__MP1T
1=~ npe
mm e
e
e

BUTT — ecmpoeHHbIU UCMOYHUK 351IeKmpornumaHusi;

f

~220B 50Ty

Curnan
HanpaBneHus
noToKa

[P, 4, MNT — npeobpasosameru pacxoda, dasreHusi, memrepamypbi.

Puc. 1. CTpyKTypHasa cxema TennoBbIYUCIIUTENSA.
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TennoBbIYUCNTEND BbIMNOSTHAET:

npeobpasosaHne 1 06paboTKy CUrHANOB, NOMYyYEHHbIX OT NEPBUYHbBIX Npe-
obpasosarenen (MNP, MNT wn M4);

BTOPUYHYIO 06pabOTKY N3MEPEHHbIX 3HAYEHWI NapaMeTPOB U BblYUCTIEHNE
TENNOBbIX NAapPaMETPOB MO YCTAHOBNEHHbIM hopMyNnam pacyeTa;

apxmBnpoBaHne N XpaHeHne B SHepFOHe3aBVICVIMOIZ namMmaATn pesyrbTaTtoB
MsmepeHvuZ, BbIYUCINEHNIA U YCTaAHOBOYHbIX MNapaMeTpPOB,

BbIBO, WU3MEPUTEINbHOW, apXMBHOW, ANArHOCTUYECKOM W YCTaHOBOYHOW
nHepopmaumn Ha gucnnen XKW n yepes mnHteppennc RS-232 (RS-485),
Ethernet;

- ynpasneHne AUCKPETHbIM BbIXOOO0M,

- aBTOMaTUYECKUA KOHTPOMb WM MHAMKAUMIO Hanuuusi HeUCnpaBHOCTEN M
HeLTaTHbIX CUTYaUUi (HELUTATHBLIX PEXVMOB paboTbl TENNOCUCTEM).

KK obecneunBaeT BbIBOO YEeTbIpEX CTPOK andaBUTHO-LMAPOBOM
nHcopmaumn npu 20 cumeonax B CTpoke. Neprog obHOBNEHUS TekyLlen
nHdopmaummn Ha XKW coctaensier 2 c. Pa3psagHOCTb MHAMKAUUK napa-
METPOB Ha AucCnree TennocyeTymka npmeegeHa B Tabn.B.1 u.ll P3.

1.5.1.2. [Ins nocTpoeHus Ha 6ase TB TennocyeTynmka HeobxoaMMO UCMONb30BaTb
npeobpasoBartenu pacxoda, Temneparypbl, AaBfEHUs, COrflacoBaHHbIE C
TENMNoBbIYUCIINTENEM no TEXHNYECKUM 7 METPOIOrM4YECKUM
XapaKTepuUcTUKaM.

B kadectBe NP B komnnekte ¢ TB MoryT ncnonb3oBatbCs crieqyto-
wimne nsgenusa oupmbl «B3JTET »:

- ANeKTpoMarHuTHble pacxogomMmepbl-cHeTunkm (AMP) « B3NIET OP»;
- YNbTpa3BykoBble pacxogomepbl-cHeTumkm (Y3P) YPCB «B3JTIET MP».

OnucaHve npuHUMNa OENCTBUS U TEXHUYECKME XapaKTEepUCTUKKN ne-
peuncrieHHblx P npuBegeHbl B COOTBETCTBYIOLLEW 3KCMNIlyaTaumMOHHON
AokymeHTaumm (3).

[OnvnHa nuHui ceasm SMP — TB n Y3P — TB moxeT 6biTe 40 300 m.
Kpome TOro, B kavectse NP moryT ucnonb3oBatbCsa crieqylolimne pacxo-
Aomepbl ¢ TpebyeMbIMM METPOIOrMYECKMMM XapaKTEPUCTUKaMM U C UM-
NyNbCHbIM BbIXO4OM, KOTOPbIA COOTBETCTBYET MO 3MEKTPUYECKUM napa-
mMeTpaMm ummnynbcHomy Bxogy TB: BJIrC-CP, B3MNC-TWU, BCT, BMI,
CB3M, BPTK-2000, PM-5, MP3M, TOM, SONO 1500 CT, UFM 3030,
MTK, MNK, MTW ,KAPAT-520, SMUP-TNMPAMEP 550.

MakcumanbHaa gnuvHa cesasn TB ¢ ykasanHbimu 1P onpepgensertcs
TEXHUYECKMMU XapaKTEPUCTMKAMM UCMOMb3yeMOro pacxogoMepa U napa-
MeTpaMu FIMHUN CBA3MN.

B kadecTBe NP B ogHOM TensniocyeTymke MOryT UCrorb30BaTbCs pac-
XOOoMepbl pPas3nNUYHbIX BUAOB U TUMOB.
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1.5.1.3. B komnnekTte ¢ TB B ka4yecTtBe 1T MoryT ncnonb3oBaTbCcs NogobpaHHble B
napy TepmornpeobpasoBarenun ConpoTUBNEHUS NNaTUHOBbIE:

- obnagarolime ogHOM M3 HOMMHambHbBIX CTAaTUYECKUX XapaKTEPUCTUK Mpe-
obpasoBaHus (HCX), ykasaHHbIX B Tabs.3;

- MeloLLne Tpebyemble METPOIOrMYECKME XapaKTEPUCTUKY;
- obecneymBatoLLme NOAKMNOYEHNE NO 4-NPOBOAHON CXEME;
- YOOBNETBOPSAIOLLIME YCINOBUSM MPUMEHEHUS.

Tabnuua 3
HomnhansHoe snaderne YcnoBHoe obo3HavyeHne HCX
COI'IpOTI/IBJ'IeHI/Iﬂ
Tep“:lg';p;?gf’;?g:e“” no FOCT 6651-94 no 6651-2009
TepmonpeobpasoBaTenu NraTUHOBbLIE
100 10001, Pt100 W4, = 1,3850 Pt100 o =0,00385-°C -
Pt'100 Wi = 1,3910 100M @ =0,00391-°C*
500 500rI1, Pt500 W o = 1,3850 Pt500 o =0,00385-°C -
Pt'500 Wi = 1,3910 500M o =0,00391-°C™*
1000 10001, Pt1000 W00 = 1,3850 Pt1000 o = 0,00385-°C i
Pt'1000 W g0 = 1,3910 1000 o = 0,00391-°C™*
Tepmonpeobpa3soBaten MeaHble
50M, Cu50 W g0 = 1,4260 '_ .
50 CU'50 W = 1.4280 50M oc_l— 0,00428- °C
100 100M, Cul00 Wg = 1,4260 -
Cu'100 W00 =1,4280 100M o =0,00428. oct

MPUMEYAHUE. lMNpn ucnonb3oBaHWM B KOMNIIEKTE C TEMNSOBbIYMC-
nitenem TepmonpeobpasoBaTenen CONPOTUMBIIEHUSS MEOHbIX C HOMMW-
HanbHbIM 3HadYeHnemM Ry=50 OM MeTpOornornyeckne XxapakTepucTUKU He
rapaHTUpYyoTCS.

B komnnekte ¢ TB moryt ncnone3oatbcsa MT tnna «B3JIET TICy,
KTC-b, KTCI-H, KTMNTP-01, KTMTP-05, TMT-7(-15), TMNT-1(-25), MeT-
paH-2000, MeTtpaH-280, TCIY-205, TCI1, TC-b-P.

1.5.1.4. B komnnekte ¢ TB moryT 6biTb Mcnonb3oBaHbl [ pasnuyHoro Tuna,
n3mepsome OTHoCUTENbHOE (M3ObITOMHOE) AaBneHue, umetolme
YHUULMPOBAHHLIA TOKOBLIN Bbixog B AnanasoHe 0...5, 0...20 vnn 4...20
MA 1 oTBevawLwme 3agaHHbIM TpeboBaHMAM MO TOYHOCTU U YCIOBUSAM
npumeHeHuna: MetpaH-22, MetpaH-43, MeTpaH-55, MeTpaH-75, Candwup-
22MM-BH, NMan-01, COB, 415, AP-10, AP-20/M2, S3JTEMEP-ANP-30,
naTBx-1, bMP, MBS 1700, MBS 3000, MBS 33.

MakcumaneHas gnvHa ceasu TB-I[ onpegensercs TeXHUYECKUMMMn
Xapakrepuctukammu ucnonbadyemoro N n kabens cessu.
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MutaHue N MOXeT ocyLLecTBNATLCS Kak OT TB, Tak n ot oT4enbHoro
MCTOYHUKA NUTaHUS. BHYTPEHHUIN NCTOYHUK OBecneynBaeT NUTaHWe Liec-
™ Na.
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1.5.2. Cuctema nsmepeHus

OTnnunTEnbHLIMN OCOBEHHOCTAMM MOCTPOEHUSA CUCTEMbBI N3MEPEHUS
Ha 0ase TennosbluucnutTens «B3JIET TCPB» ucnonHeHuda TCPB-027
ABNdeTcs:

- nepapxmyeckada opraHmiauna BbIMOJIHEHUA VI3M€pGHI/II7I M BblYUCNEHUN;

- BO3MOXHOCTb MMOKOro NporpamMMHOro M3aMeHeHns KoHdpurypaumm mamepu-
TENIbHOM CUCTEMDbI;

- BO3MOXHOCTb MPOrpaMMMpOBaHNA anroputma pacyeta napameTpoB B
KOHTPOSMpYyeMbIX TENNOCUCTEMAX;

- BO3MOXHOCTb MPOrpamMMHOro 3agaHusi yCroBun onKcauum HewwTaTHbIX CU-
Tyauum un peakumin TB Ha nx nosiBrieHne Ans Kaxxgon u3 TenocUcTeM.

CTpyKTypa OCHOBHbIX U3MEPEHMUIN N PacyeToB, BbIMNOMHAEMbIX B Ten-
noBblYMCIIUTENE, NPMBEAEHA Ha pUC.2.

neP1 | .. | NP6 nam | .. | ATe na1| ... | NAOe
y 1] y 1] 1] 1]
Toukun namepeHmns
UN3mepeHue k=16
H
Qu t P, <
] 1] ]
BbLluncneHve Kananbl pac4yeTHble
- n=01..6 o
_ m n gor
ﬁn - ;Eti’ 2]; tqac n :uac n <t7
=f(t, P, t n gor
n i j cyTn cyTn <
an:Qvn'pn tmecn Mec n P
n gor
m, = JTQm "’ dT i, j - MHOEKCbI TOYEK N3MepeHust t
9r XB
Vo= I Qun- at
0
L]
Tennocucremsl
N=1..3
CurHan
BbluncneHwue Yuer Hanpasn.
noToka
E1 N Tpa6 N
E2 Tnp N
E3, Toc 1(2,3)N
T
w1(2,3), = E1(2,3), - dT
0
v
SW = W31 +(_) W32 +(_) W33 NToroBble AaHHble

20e H — nepenad no ebicome mexdy mecmom ombopa OasrieHuUsi U MECMOM pas-
meweHus MN4;
Qm n doz tn ooz Pn oo — 002080pHbIE 3HAYEHUST Napamempos;
txe — memMrepamypa xornodHou 800bl, udMepsieMasi Ha UCMOYHUKE.
Puc.2. CTpyKTypa OCHOBHbIX U3MepeHun u pacyetoB B TB.
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OnpegeneHnst UCNONb3yeMbIX MOHATUN.

«To4yka uamepeHusi» — MecCTo (TpybonpoBoa) pasmelleHns npeob-
pasoBaTenen nepBUYHbIX NapaMeTpoB: pacxoda 0bbemMHoro, Temnepary-
pbl 1 gaenexHus. TB nmeer BO3MOXHOCTb obecneunBaTtb paboTy no 6-tu
TOYKaM M3MEPEHNst ANsi KaKaoro Buaa napamerpa.

B TennosbluMcnnTENe TOYKa M3MEPEHNS XapaKTepnsyeTca Habopom U
XapakTepucTMKkaMmm UCMonb3yeMblX AaTyukoB. [1opsaakoBbIi HOMEP «TOu-
ku» (k = 1...6) cnyxut nigekcom ans obo3HaveHns napametpa.

Mpn HeobxoaMMOCTM MOXET ObiTb 3adaH nepenag no BbICOTe Mexay
MecTom oTbopa AasneHust Ha TpybonpoBoae n MecToM pasmeteHns M.

«KaHan pacyeTHbIM» — 3TO COBOKYMHOCTb AaHHbIX O MapameTpax
TEeNnoHOCUTENSA B OTAENbHOW BETBM TEMIOCUCTEMbI, PACCUYUTaHHbLIX Ha
OCHOBaHWN WM3MEPEHHbIX UMW LOrOBOPHbLIX 3HAYEHWU MNEepBUYHBIX Napa-
METPOB M UCMNOMb3YEMbIX B pacyeTe pe3ynbTUPYIOLMX NapameTpoB Ten-
nocuctembl. TB nmeet 7 «kaHanoBy, rge 6 «kaHanos» (n = 1...6) onpe-
AeneHbl MakCMMaribHO BO3MOXHbIM KONMMYECTBOM TOYEK M3MeEpEHUs, a B
7-oM «kaHane» (n = 0) moryT 6bITb 3agaHbl JOrOBOPHbIE MapameTpbl UC-
TOYHWMKA XONOAHOW BOAbI.

Kpome Toro, B TB umeeTcsi BO3MOXHOCTb Mpuvema Mo rnocriegosa-
TeNbHOMY MHTEPAIENCY N UCNONb30BaHNE B pacyeTax TeKyLLero 3Ha4eHuns
Temneparypbl, U3MepsieMon Ha UCTOYHUKE XOrO4HOW BoAb!.

Moo «Tennocuctemomn» nogpasymeBaeTcsl CUCTEMa pacyeTa Tenna
OS5 KOHTPONMPYEMOWN TEMNSTIOCUCTEMBI, coaepXallen B obLiem crnydae no-
Aawwmn (noaBogsawwmin) 1 obpatHbin (oTBOAALWMI) Tpybonposoabl. B ka-
YeCcTBe MCXOAHbIX AaHHbIX AN pacyeTa napameTpoB B TEMSOCUCTEME UC-
NONb3YyKTCA pacyeTHble OaHHble «kaHanoB». TB obecneymBaeT pacyer
napameTpoB B 1...3 TennocucTemax, Kaxagas U3 KOTOPbIX MOXET ObiTb
NPOM3BOSIbHO NOCTaBflEHa B COOTBETCTBME O4HON M3 3-X KOHTPONMPYEMbIX
TENNOCUCTEM.

Bo3amoxHa opraHusaums Tensioydeta B OOHOW KOHTPONMpPyeMon Ten-
flocuCTEME C aBTOMAaTMYECKMM MEPEKNOYEHNMEM anNropMTMOB pacyeTa B
OTONMUTENBHBLIN /| MEXOTONUTESNbHbINM CE30H. [1Na Takon opraHu3auun Ten-
rfioy4eTa COBMECTHO MCNONb3ylTCA pacyeTHble Tennocuctema 1 n Ten-
nocucrema 2. lNpu atom Tennocucrema 3 MOXeT ObiTb MCMOMb30BaHa
ON1s TensioydeTa BO BTOPOW KOHTPOMMPYEMON TEMMOCUCTEME.

«AToroBble AaHHbIe» — CyMMapHOE KONMMYeCTBO TennoTbl NOTpes-
NEeHHOEe (OTNYLLLEHHOE) B HECKOMBbKUX TENITOCUCTEMAX.

[MepedyeHb napameTpoB, onpedensembiX B TennoBblyUCNUTENE, KX
0603Ha4YeHNss U pa3aMepHOCTU NpvBeaeHbl B Tabn.4, paspsgHOCTb MHAW-
kauuun — B MNpunoxeHun B 4.1l P3.

[MepeveHb YyCTaHOBOYHbIX NapaMeTpPoB, NHONUMPYEMbIX B MeHIO ToY-
ka X, KaHan x, Tennocuctema x, UtoroBble AaHHbIle, X 0003HaYeHUs
N pa3MepHOCTN NpMBeaeHbI B Tabn.B.2 u.ll P3.

AnroputMbl pacdeTa KonmyecTBa TensnoThl 3agatoTcda B TB B 3aBucu-
MOCTM OT KoHurypauumn Tennocuctem(bl). MNpu aTom BbLIGOP KONMyecTea
N COCTaBa M3MepPSIEMbIX U OOrOBOPHbLIX MapameTpoB, HEOBXoauMbIX Ansi
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pacyeTa, BbIMOMHSAETCS B COOTBETCTBUWN C U3MEPUTENBHOM CXEMOWN, T.€. B
COOTBETCTBUM C pacnpenerneHnemM nsmMeputerbHbIX TOYek Mo Tpybonpo-
BOZAM KOHTPONMPYEMOW TEMOCUCTEMBI.

AnropuTM pac4yeTa KonmM4yecTBa TeNnnoThbl ANs TENNOCMCTEMbI 3a4aeT-
CS1 C MOMOLLbIO Tpex dhopMyr:

- (hopmyrbl pacyeTa KonuyecTea TennoThl B nogatowem Tpybonposoge W1;
- hopMynbl pacyeTa KonuyecTsa TennoTbl B obpatHom Tpybonposoge W2;
- bopmyrnbl pacyeTa NoOTpebNEeHHOro (OTMNYLLEHHOro) KoNnYecTBa TennoTbl

W3.
Ta6bnuua 4
MapameTp | O6o3HayeHve | Mpum.
Touka k
Pacxop, 06beMHblii [M°/4, 1I/MUH] Qv
Temnepartypa [°C] t k=16
Haenenuve [MIa] P B
YacTtoTa Ha YacTOTHO-MMNynbCHOM Bxoge [IMu] F
Kanan n
Pacxoa maccoBblin [T/4, KT/M] Qm
O6bem [M’] V
Macca TennoHocuTens HapacTaloLWnM UTOroMm [T, KT] m
n=0,1...6
Temnepatypa (kaHanbHas) [°C] t
HaeneHuve (kaHanbHoe) [MI1a] P
MnoTHOCTb [Kr/M’] p
YpenbHas aHTanbnuna [KIk/kr] h
Tennocuctema N

KonunuecTteo Tennotbl HapacTarowmm ntorom [Tk, Mkan, TOX,
Tkan]:

- B nogarowiem TpybonpoBoae W1

- B obpaTHOM Tpybonposoge W2

- NoTpebneHHoe (OTNyLLEHHOE) W3
Tennosas MowHocTb [Tx/4, Mkan/yu, MBT, Tx/4, Tkan/y, I'BT]:

- B nogarowem TpybonpoBoae El N=1...3

- B obpaTHOM Tpybonposoae E2

- notpebnsiemas (oTnyckaemas) E3
Bpems HapacTarowmm ntorom [uj:

- HapaboTKn Tpab

- MPOCTOSA NPU HaNM4YUK OTKasa Tnp

- Hanu4uns HewTaTHon cutyaumm 0(1,2,3) THc0(1,2,3)

UToroBble AaHHbIe

CymmapHoe notpebneHHoe (OTnyLeHHOe) KONMYEeCTBO TeNsoTbl
HapacTalLWnM UTOTOM B HECKOMbKKX Tennocuctemax [k, [kan,
TOx, Tkan] W
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®opmynbl pacyeta W1 n W2 moryT 6biTb BbiOpaHbl 13 CriegytoLlero
Habopa, 3anoXxeHHoro B namstu TB:

W1(2) = 0;

W1(2) =m;- h;;

W1(2) =m;- hj—my - hy;

W1(2) = m; - (h; = hy);

W1(2) = (mi=m) - hy;

W1(2) = (m; = m) - (h, = hy),
roe i,j, k,n=0,1,...,6.

®opmyna pacdeta W3 moxeT ObiTb BbibpaHa 13 criegytoLlero Habo-
pa:

W3 = W1-W2;

W3 = W1+W2.

KombuHmpys BbliwenpusegeHHble hopMyribl, MOXHO yCTaHOBUTL B TB
anropuytM pacueTa, COOTBETCTBYIOLLMN CTPYKTYpe KOHTPONMpyemon Ter-
nocucrteme.

CymmapHoe notpebneHHoe (OTNyLLEHHOE) KONMYECTBO TEMNMOoThl AN
Heckomnbkunx Tennocnuctem TW mMoxeT 6biTb pacCcyYMTaHO B COOTBETCTBUM C
dhopmyron 13 criegyroLLero Habopa:

W =W31 - W32 - W33,
W = W31 - W32 + W33;
W = W31 + W32 - W33;
W = W32 - W33,

W = W31 - W33,

W = W31 - W32,

W =W31 + W32 + W33;
W = W31 + W32;

W = W31 + W33;

W = W32 + W33;

W =0,

roe W31, W32, W33 — noTpebrieHHoe (OTnyLLEeHHOE) KONMYeCcTBO TeNnoThl
B NepBOW, BTOPOW U TPETLEW TEMNSOCUCTEME COOTBETCTBEHHO.

OanH 13 BapmaHTOB NporpaMMHON HacTporikn TB gns 3-x Tennocuc-
TeM npueegeH B [NpunoxeHun XK 4.1l P3. B atom xe NMpunoxeHun npmee-
O€eH npumMep nporpaMmmMHON HacTpouku TB npu opraHn3auumn TennoyyeTta B
OOHOW KOHTPOSNMPYEMOW TensiocUCTeMe B OTOMUTESNbHBIA U MEXOTOMNU-
TernbHbIA CE30H.
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B TB npegycmotpeH Habop TumnoBbix Anss MOCKOBCKOrO pervonHa
dopMyn pacyeta Tenna u KpUTepmeB HewTaTHbIX cuTyauui. lNMepexon K
3Tum copmynam 3agaeTcs ycTtaHoBkon napameTtpa FJG — pa. OcobeH-
HocTWn HacTporkn TB ana MockoBcKoro pervmoHa npveeneHsl B [Npunoxe-
HUM Ny ll P3.

BHUMAHMUE! lNMpu nepexode k Hacmpolikam Ansi Mockoeckozo
peauoHa paHee egedeHHbIe (hopMYyJibi CMuparomcsi.

1.5.3. Perncrtpauus pesynbtaTtoB paboTbl

1.5.3.1. PesynbTaTbl M3MEPEHUA U BbIYUCIIEHUA 3anUCbIBAOTCA BO BHYTPEHHWE
apXvBbl: 4acOBOW, CYTOYHbIA M MECAYHbIA, UMELNEe OONHAKOBYHO

CTPYKTYpY.
My6rHa apx1MBOB COCTaBMSET:

- yacosoro — 1500 npeablaymx 4acos (62,5 npeablayLmx CyToK);
- CYTOYHOro — 366 npegblayLLmMx CyToK,;
- MeCsYHOro — 48 npeaplayLmx MecsiLeB.

[MepeyeHb apxvBUpyeMbIX NapaMeTpoB NpusedeH B Tabn.5.

Tabnuua 5

MapameTp | 0O60o3Ha4YeHne

Tennocucrema 1(2, 3)

KonunuecTteo Tennotbl HapacTarowmm utorom [Tk, Mkan, TOX,
Tkan]:

- B nogarowiem TpybonpoBoae W1

- B obpatHoM Tpybonposoae W2

- noTpebneHHas (oTnyLeHHas) W3
Bpems 3a nHTepBan apxvmenpoBaHus [u]:

- HapaboTKn Tpab

- NPOCTONA NPW HaNMYUN OTKa3a Tnp

- Hanuuns HewTaTHoM cutyaumm 0(1,2,3) THc0(1,2,3)
CnoBo cocTosiHUA cm. Tabn.l.2

Mpunoxenna I 4.1l PO
CymmapHoe Tenno HapacTatowmm utorom [FOx, Mkan, TOx, Tkan] W
XonoaHasa Boga
Temneparypa [°C] t
[asneHune [MIa] P
PacyeTtHbI kaHan 1(2,...,6)
Macca TennioHocuTens HapacTaloLUM UTOroMm [T, KT] m
Temnepatypa cpegHeB3BeLleHHas 3a MHTepsan apxvsnposaHus [°Cl t
[aBneHune cpefHeB3BeLLEeHHOE 3a MHTepBan apxmsuposaHns [MI1a] P
O6beM TennoHOCUTENs HapacTaloLLVIM UTOTOM [M°] V
Bpemsa apxusauum Yacbl:MUHYTbI:CEKYHAbI
4Yncro-mecsau-rog

KoHTponbHas cymma CRC

20



HasHaueHne apxmBupyeMbix NapameTpoB:

- W1, W2 n W3 — cymmapHoe KOnuM4yecTBO TenroTbl, pacCYUTaHHOE Mo
dopmynam, 3agaHHbIM B KOHGUrypauum TeNNOCUCTEMbI;

- Tpab — Bpemsa HapaboTkM 3a MHTEpPBan apxXMBMPOBaHUS ONA AAaHHOW Ten-
nocuctemsl. [lJaHHble oTOBpaxatoTcsa B Yacax ¢ ToyHocTbio 0,01 vaca;

- Tnp — Bpems NpocTosd Npu HanMyMM oTkasa WUNn HeLTaTHOM cuTyaumn 3a
NHTEpBar apxXuBMPOBaHWS OJ1S AAaHHOW TEMNSTIOCUCTEMbI — 3TO BPEMS, B Te-
YyeHne KoToporo Obinn 3aduKCcMpoBaHbl OTKasbl NpeobpasoBarenen Tem-
nepaTtypbl UNn OaBneHusl, 3a0eNCTBOBaHHbIX B [LaHHOW TEMSOCUCTEME;
BPEMS HAXOXOEHMS TENSIOCUCTEMbI B HELLUTATHON CUTyaLuu, ECINN B Kaye-
CTBE BMAa peakuMn Ha HewTaTHY cuTyauumto yctaHosneH NMpocton cuc-
TeMbl;, BpeEMSA HaxoxgeHusa TennoBblumcnutens B pexuvax CEPBUC,
HACTPOWKA w/vnu B BbIKIIOYEHHOM COCTOSIHUM;

- THcO, THc1, THC2 n THE3 — BpeMsI HaAXOXOAEHUA TEMNOCUCTEMbI B He-
LUTATHbIX CUTYyaLmsiX, 0603Ha4YeHHbIX Homepamun 0, 1, 2 1 3 COOTBETCTBEH-
HO 3a MHTEepBan apxXMBMPOBaHUS. YUYET BPEMEHN BEOETCS MO KaXKOoW Ter-
nocmucTteme He3aBUCUMO;

- XW — cyMMapHoOe KOfM4eCcTBO TEensnoThl B HECKOMbKUX TennocucTemax,
paccyMTaHHoe no 3agaHHon oopmyrne.

MpuoputeTbl cyeTa BpemeHu B nopsake yooiBaHua: Tnp — THeO —
THe1 > THe2 —» THe3 —» Tpab. Cymma BpemeHn HapaboTkn 1 BpeEMEHU
NPOCTOS B Te4eHMe BbIGpaHHOro KaneHgapHoro (OTYETHOro) nepunoga pas-
Ha ONMTENbHOCTM KaneHaapHoro (0OTYETHOro) nepmoaa.

Mpn BbIKMNOYEHUN NUTaHUA Npubopa M NOCreayrLem BKITHOYEHUN
NPOV3BOAMTCS 3anofiIHEHME apXMBOB 3a BPEMsi OTCYTCTBUS MUTaHUS 3Ha-
YEeHUsIMM NnapameTpoB, 3aUKCUPOBaHHbIMKM [0 OTKNoYeHns TB. [pwu
3TOM BpeMs MPOCTOA NO BCEM TEMNNocMCTeEMaM BO BCEX apXMBHbIX 3anu-
CAX HapallMBaeTCs Ha AJIMTENIbHOCTb OTCYTCTBUA HaNpPsKEHUA MUTaHUS
3a COOTBETCTBYIOLLNE NHTEPBAlbl apXNBMPOBAHWSI.

Kaxgas apxuBHasi 3anucb 3akaH4YMBaeTCs MHoOpMaumen o ee Kop-
PEKTHOCTU B BUAE KOHTPONbHOW CyMMbI, Bbl4McrieHHoM no metogy CRC
(LMKNMYECKOro KOHTPOISA U36bITOMHOCTM), N TEKCTOBOTO COOBLLIEHUSA O CO-
OTBETCTBUN KOHTPOSbHOM CYyMMbl TPEBYEMOMY 3HAYEHUIO.

[aHHble apx1BOB MOryT ObiTb NMOO BbiBEOEHbI HA AUcCnnen (kpome
mMecsivyHoro), nnbo nepedaHbl NO MocnegoBaTernibHOMY UHTepdency Ha
BHELLUHee YCTPOMCTBO.

NHavkaumsa Ha aucnnee apxvMBHOMO 3HaYeHuns nboro napamerpa co-
NPOBOXAAETCsl HaMEeHOBaHWEM BuAa apXvBa, HOMepa apXVMBHOMW 3anucy,
a Takke 0603HaYEHNEM VHTepBana apXMBMpOBaHUS:

- BpeMeHn 1 gartbl — A4 4aCcoBOro apxmBa,
- Aatbl — ONA CyTO4MHOIo apxmBa;
- Mecsdua — and MmecA4YHoro apxmBsa.
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1.5.3.2. MNpouecc  mMoauncuKaumm  3HAYEHUA  HACTPOEYHbIX  MapaMeTpoB
dmKcupyeTcs B XypHane OencTBun onepatopa, cogepxawem o 2000
3anuncen. Homep 3anucm MHOMUMPYETCSA B KOHLIE CTPOKK, OToBpaxaroLLen
HaMMeHoBaHWe XypHana. Kaxgass 3anucb, uHOuUMpyemasi Ha 3KpaHe
YKKW, cocTonTt n3 Tpex CTpox.

3anucb C HyneBbIM HOMEPOM COAEPXKUT MHAOPMALMIO O TEKyLLEM
COCTOSIHUM XypHana:
- 1-9 cTpoKa — BpeMs 1 JaTy co3aHus XypHana,
- 2-91 CTPOKa — KONMYEeCTBO 3anucen B XXypHarne;
- 3-51 CTpOKa — Bpems 1 gaty nocneaHen npon3sBeaeHHoN 3anncu.

Kaxgasi nocnegytowas 3anncb CoaepXkuT MHdpopmaumio o Mmogudum-
KaL M1 HaCTPOEYHbIX NapamMeTpOB:

- 1-9 cTpoka — obo3Ha4eHne MoandULMpyemMoro napameTpa 1 ero aHa4yeHue
00 N3MEeHEeHUA;

- 2-91 CTpOKa — Bpemsi U gaty Moandmkaumum;

- 3-9 cTpoka — 0B03HaYeHe MoaNMULIMPYEMOro napaMeTpa M ero HoBoe
3HaveHwue.

Mpn mogmdmkaumm npubopHOro BpeMEHN n/unmn gatbl Nepeas CTpoka
3anncu coaoepXxnT TekcT: Bpems nameHeHo.

3anucu XypHana OencTBUA onepartopa, Kak U 3Ha4YeHUss apxuBupye-
MbIX NMapaMeTPOB, XPaHATCS B 3HEProHE3aBUCMMON NaMSATU N COXPaHSIOT-
Cs OaXe B Crlydae OTKIHYEHMS aneKkTponutaHusa npubopa. 3ameHeHne
n/vnn yaaneHue oTaenbHbIX 3anncein XXypHana AencTBUN HEBO3MOXHO.

1.5.4. Pukcauma HewTaTHbIX CUTyaLUN

1.5.4.1. B Tennosbluucnutene And Kaxaon TeEnmocUCTEMbl NpenycMoTpeHa
BO3MOXHOCTb 3afaBaTb A0 4-X yCrnoBun domkcaumm (KpUTEPUEB OLLEHKW)
HanMMuMsl HELWTaTHbIX CUTyauuin W COOTBETCTBEHHO peakuun Ha ux
Hanun4ue.

Moa HewTaTHOM CUTyaumei (HewwTaTHbIM PEXMMOM TEMNNoCUCTEMbI)
MOHUMAETCA CUTyauusi, NMPU KOTOPOM OBHapyXMBaeTcsi HECOOTBETCTBUE
3HaYEeHWU M3MEPSIEMbIX NMapamMeTpPOB HOPMAanbHOMY PEXUMY (PYHKLNOHU-
pOBaHWS TEMMOCUCTEMbI.

HewTaTHble cuTyauumun, BO3HUKaLWmMe B paboTe Tennocuctem, uk-
cupytotca B TB Tonbko B pexume PABOTA npu BbIMNOMHEHWM YCNOBUS
(kputepus) Hanuunsa HC, 3agaHHoOro B BUAE hopMyrbl.

Ycnosue ansa HewrtatHon cutyaumm HCO 3anucaHo B namaTtn TB B
BMae opMyrbl U BBOOUTCS NpU HEOOXOANUMOCTMU:
Qnp < Qo6 < Qnp - Knp,
roe Qnp, Qob — pacxon TensioHocuTenst B MNpsIMOM M OBpaTHOM
TpybGonpoBOAEe COOTBETCTBEHHO;

Knp — koadppuumeHT npeBbilleHns pacxoda B obpaTHOM Tpybonpo-
BOOE.
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3HadeHune koadbdmumeHTa Knp MoxeT ObiTb 3agaHo B AManasoHe OT
1,00 go 1,10 ¢ warom 0,01.

CTpyKTypa U BO3MOXHble 3HAYEeHWUs1 YNeHOB hopMyrbl Af1S HewTaT-
Hbix cutyaumn HC1-HC3, 3agaBaemble nporpaMMHO, npuBedeHbl Ha
puc.3.

Ons cnyyas cyMMbl UnW PasHOCTM YMCIIOBOE 3HAYEHWe MOoCredHero
yneHa hopMyIbl UMEET Pa3MepPHOCTb OLIEHBAEMOro napameTpa.

[lonyckaeTcs Ana ogHOro napameTpa 3aAaBaTb pasHble kputepun HC
N B pasHblx Tennocuctemax. OaHako npu 3Tom B pasHbix HC He OomkHbI
nepeKpbIBaTbCA AMana3oHbl 3Ha4YeHUI 3TOro napamMertpa, onpeaensemble
3afaHHbIM B KpUTEPUN HEPABEHCTBOM.

LI X >0X + X XXXX
He sapnaHo, Qm, t, P [ Iw
0,1,..,6
<, >
OTCYTCTBYET 3HaK U NepBbIil wieH, +, -, X,/
0...999 999,99

Puc.3. CTpyKktypa un BO3MOXHble 3Ha4Ye€HUA 4neHOB hopMysibl KpuUtepues
OLeHKM Hann4yusa HewTaTHbIX cutyaumn HC1-HC3.

MpoBepka TENNOBLIYUCIIUTENEM HaNM4YMsa HELUTATHOW CUTyauun npo-
n3poamuTcsa HaumHas ¢ kputepus HCO n ganee HC3 — HC2 — HCA.

1.5.4.2. Npn BbINOSTHEHUN YCIOBUS (PUKCALMN HELLUTATHOW CUTYaLNN BbINOMHAETCA
AencTBre, 3afaHHoe BUOOM peakumn Ha JaHHY HELTaTHYH CUTyauuio, 1
B CIOBE€ COCTOSIHUS Ha COOTBETCTBYIOLLEM 3HAKOMECTE OTObpaxaercs
COOTBETCTBYIOLLUMIA 3HaK (Tabn.l".2 4.1l PJ).

Ecnn dmkcauma HewTtatHon cutyauumn HCO 3agaHa, TO npu ee BO3-
HWUKHOBEHMM 3HA4YEeHMEe pacxoda B NpsiMoM K obpaTHoM TpybonpoBoae or-
penenaeTcsa no popmyne

Q = (Qnp + Qo06)/2.

Peakums Ha Hanuuune HewTaTtHbiX cutyaumn HC1-HC3 3apaetca B
BMAeE O4HOro 13 ABYX OENCTBUMN:

- NpUcBaMBaHUs OLEHNBAEMOMY NMapaMeTpy KOHKPETHOro 3Ha4YeHUsl Unn on-
pefdeneHHolr 3aBUCMMOCTM OT APYroro aHanorMyHoro napameTtpa B Buae

dopmyrbl, CTPYKTYpPa U BO3MOXHbIE 3HAYEHUS YrIEeHOB KOTOPOW npuBeae-
Hbl Ha puc.4;

- npekpaLleHns Hakonnexms m, V n W (Mpocrtomn cuctemoil).
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D—-

MpocTon cuctembl, Qm, t, P (
0,1,..,6
<, >

OTCYTCTBYET 3HaK U MEPBBIi wieH, +, -, X, /
0...999 999,99

Puc.4. CTpyKkTypa u BO3MOXHble 3Ha4YeHUA YNeHOB ¢hopMyrnbl peakumm Ha
HeLITaTHYI0 CUTyauuio.

Ons cnyyas cyMMbl MNK Pa3HOCTW Pa3MEPHOCTb YMCIIOBOrO YnieHa
chopMyrnbl COOTBETCTBYET Pa3MePHOCTM MapameTpa, yKasaHHOro B ¢op-
Mmyne.

Ecnun B kadecTBe peakunn Ha Hee 3agaHo npuceamnBaHMe, TO:

- BbIMOJHSETCS onepauust npucBanmBaHusl, HasHayeHHas B hopmyrne peak-
117178

- NnpogomkaeTca HakonneHne W, m, V, THap;
- BKItovaeTca cyetyuk THeX.

Ecnu B kayecTBe peakuuMu Ha HeliTaTHyl cuTyauuio 3agaHo lMpo-
CTON CUCTEMBbI, TO:

- NpekpalLaeTca HakonneHne W, m, V, THap;
- BKItovaroTes cyetdnkn THEX v Tnp.

MPUMEYAHUE. Mpu 3agaHHbIX ycnosun n peakuun Ha HC, nwveto-
LLUMX BMA

yx an < QmMVIH.1
PX an = QmMMH.Z ’
n HynesomMm M3mMepeHHOM 3Ha4eHUWN pacxoda COOTBETCTBYHOLLENro I'IP,

HellTaTHasa cuTyaums He UKCUpyeTCcs, a 3HavyeHue pacxoda B AaHHOM
KaHarne obHynsetcs.

Qmyu 1, QM 2 — Ha3HAYEHHBbIE MUHMMANbHbIE 3HAYEHUS pacxoaa.
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1.5.5. Pexxumbl ynpaBneHus

1.5.5.1. YnpaBneHue paboton TB B pasnnyHbIX pexmnmax MOXET OCYLLECTBNATLCA
C KnaBuaTypbl, U OpPraHM30BaHO C MOMOLLBbIO CUCTEMbI MEHIO U OKOH
WHOMKALMN  pasHOrO YpPOBHS, OTobOpaxaemblx Ha aucnnee. Cxema
CUCTEMbI OpraHmMsauun ynpaeBfneHus W UHOMKaUMM npuBegeHa B
MpunoxexHun b 4.1l P3.

Ansa ynpasneHus paboton TB BO3MOXHO Takke UCMONb3oBaHue nep-
COHarbHOro KOMMbOTEpa, MOAKMYaemMoro no uHTepdencam RS-232
(RS-485), Ethernet.

TennosblMMCNUTEND UMEET TPU PEXUMA YrpaBnNeHUs:
- PABOTA — akcnnyaTauMoHHbIA PeXUM (peXxnm nonb3osaTtens);
- CEPBUC — pexxvm nogrotoBKu K aKcnnyatauum;
- HACTPOWKA — pesxum 10CTUPOBKM M NOBEPKM.

Pexunmbl oTnuyaroTcs ypoBHEM AoOCTyna K WMHGopmauun (MHOMUK-
pyemMmon Ha gucnnee n/vunu nepegasaemon no nHrepdgencam RS-232 / RS-
485), Ethernet n BO3MOXHOCTAMWU MO WU3MEHEHMIO YCTAHOBOYHbLIX Napa-
METPOB TEMNJIOBLIYNCIINTENS.

HanbonblumMmu BosMoxHocTAMKU obnagaet pexum HACTPOWMKA. B
9TOM pexvMe MHOULUMPYIOTCS BCE NapameTpbl U BO3MOXHA Moandukaums
BCEX YCTAHOBOYHbIX MapameTpoB. HauMeHbLIMMN BO3MOXHOCTSIMU obna-
naet pexum PABOTA.

1.5.5.2. Pexxum PABOTA — 370 pexum akcnnyatauun TB Ha obbekTe.

B pexume PABOTA nonb3oBaTtenb MMEET BO3MOXHOCTb NpocMaTpu-
BaTb:

a) n3MepdaemMble 3Ha4eHUA MapamMeTpoB: pacxona 06BbEMHOr0 U MaccoBoro,
TeMneparypbl, OaBlieHudA, MaccCbl, Konun4yecTtBa TersoThl, TEnnoBou
MOLUHOCTW, YaCTOTbl CUrHarna Ha UMnyribCHOM BXO4e€E;

6) kOHGUrypaUMOHHbIE NapaMeTpbl: HABOPbI N XapPaKTEPUCTUKN AaTYNKOB ANs
BCEX «TOYEK» U3MEPEHMUs1; NHOEKChbI TemnepaTtypbl U AaBneHus (Homepa
«TOYEK» W3MEPEHUS), Ha3HaYEHHbIX AN OnpeneneHus aHTanbnumM u
MMOTHOCTM BO BCEX pPacCYeTHbIX «KaHamax»; anropuTMbl pacyeTa;
KPUTEPUU M BUObl PEAKUUA Ha HewWwTaTHble CuTyauunm BO BCeX
TennocucTemax;

B) COOEPXMMOE (4acoBOrO M CYTOYHOrO) apxXMBOB W >XypHana OencTBumn
orneparopa;

) napameTpbl PyHKUMOHMPOoBaHUs TB:
- MOKa3aHWsi YacoB pearibHOro BPEMEHMU;
- NapamMmeTpbl CBA3N No nHTepgencam RS-232 (RS-485), Ethernet;
- 3Ha4YeHUs BpeMeHn HapaboTKM 1 NPOCTOS;

- Hann4ymne oTkasoB AaT4YMKOB B «TOYKax», CIOB COCTOAHUA «KaHanoB» U Te-
NNOCUCTEM,
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A) nHdopmMaumto o npmnbope:
- TEKYLLIMIA PEXMM YNPaBIeHNs;

1.5.5.3.

BEPCUM PE3NOEHTHOro nporpaMmmHoro obecnevenuns (MO) ons namepure-
NS Y BbIYMCUTENS.

B pexume PABOTA nonb3oBaTenb MMEET BO3MOXHOCTb MPOU3BO-
ANTb NOACTPOMKY NPUBOPHBIX YacoB, yCTaHaBNMBaTh ceTeBon agpec TB n
ckopocTb paboTtbl no uHTepdency RS-232 (RS-485), ceteBble agpeca
ansa pabotbl No nHTepdpeincy Ethernet, a Takke N3MeHATb eanHULbl N3Me-
peHusa Ons oTobpaxeHust 3HavyeHn 06beMHOro pacxoda, KonuyecTtsa Te-
NNOThbl U TEMSOBOW MOLLHOCTH.

Pexvum CEPBUC — 310 pexvm BBOAa (PYHKUMOHArbHLIX MapameTpoB
TENNOBbLIYUCNINTENA B COOTBETCTBUM C  BMOOM  KOHTPONUPYEMbIX
TEennocucTeM.

B pexvvme CEPBUC pononHuMTenbHO (MO OTHOLLEHUIO K PEXUMY
PABOTA) BO3MOXHO:

a) npocMaTpmBaTb Coaep>Xmmoe MecA4YHOro apxmBa, 3Ha4eHU4d SHTanbnmnm n

NIOTHOCTWN,

6) npocmaTtpumBaTtb U U3MEHATD:

Habop UCNONb3yeMbIX B «TOYKaxX» U3MEPEHUA OATYMKOB U UX XapaKTepu-
CTUKUN (3HAYEHMSI HOMMHANbHOW CTaTMYECKON XapaKTEPUCTMKN Npeobpa3so-
BaHua T, gnana3oH TOKOBOro BbIXoda U MakcumaribHoe paboyee faBre-
Hue MM, koadpduumeHT npeobpasoBaHNst 4aCTOTHO-MMMYNbCHOMO BxoAa
ansa MNP);

yCTaHOBJIEHHOE 3Ha4YeHue nepenaga rno BbiCOTE MeXay TOYKOMN 0T6opa
JaBneHnAa 1 MeCTtoM pa3mMeLleHna npeo6pasoBaTenﬂ OaBJ1E€HUA,

MHOEKCbl TemnepaTypbl U OaBneHns Ans onpefdeneHus aHTanbnuu u
NMNOTHOCTW, [JOrOBOPHbIE 3HAYEHUS] MacCOBOro pacxofa, Temnepatypbl U
AaBIEeHNs;

anropuTMbl pacyeTta Tenna, yCnoBusi (KpUTepum OLEHKN) 1N BUAbI peakumi
Ha HellTaTHble CUTyauuu;

MacliTab eguHUL, N3MEpPEHUs TEMMOBON MOLLIHOCTU, KONMYecTBa TensoThl
n macchbl (npu macwrtabe 1:1 ncnonb3yTca eguHULbl nsmepeHns MBT,
Fx/a vnn Tkan/y, Tk vnn kan, T COOTBETCTBEHHO; NMpu MacluTabe
1:1000 — eguHuubl namepenus BT, Tx/4 vnu Tkan/y, Tk unu Tkan; KT
COOTBETCTBEHHO);

- MOKa3aHWsi YacoB pearibHOro BpEMEHM.
1.5.5.4. B pexuime HACTPOWKA BO3MOXHO NpocmaTpueaTh BCe napameTpbl 6e3

UCKIIO4YeHnA.

B pexume HACTPOWMKA pononHutensHo k pexumam PABOTA wu
CEPBWNC moxeT npon3BoguTbCs:

NnoBepKa TeEMJoBbIMUCTINTENA, NPU KOTOpOIZ IOCTUPYKOTCA KaHallbl UamMepe-
HNA TemMnepatypbl U AaBneHud nytem BBeOeHUdA B B COOTBETCTBYHOLLMX
nonpaBokK;
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- OYMCTKa apXVMBOB W >XypHana OeicTBUIA onepaTtopa, a Takke oBHyneHue
MHTErpanbHbIX 3Ha4YEHUIA MacChl TENNOHOCUTENS 1 KONMYecTBa TeNnnoTbl;

- BBOZ, 3aBOACKOro Homepa npubopa.

NMPUMEYAHUE. BpemeHa HapaboTkun, NPOCTOSA U HELUTaTHbIX CUTYya-
Ly OBHYNAKTCA NPY O4YUCTKE apXMBOB.

1.5.5.5. Pexum ynpaBneHus 3agaeTcss KOMOMHauUMen Hanuuus/oTCyTCTBUSA
3aMblKalOLWMX MNEepeMbldek Ha  KOHTaKTHbIX Mapax paspelueHus
mMogudmKkaumm  KanmbpoBOYHBIX U OYHKLMOHANbHbLIX  MapaMeTpoB.
lMopsiAoK YyCTaHOBKM pPEXMMOB YnpaBrieHusi ykasaH B pasgene 2.4
HaCTOSALLLEro pykoBoacTBa.

1.5.6. BHewHue cBA3UN
1.5.6.1. NHTepdericbl npubopa

MocnepoBatenbHble MHTepdencbl RS-232, RS-485 u uHTepdenc
Ethernet obecneumBaloT BO3MOXHOCTb OOCTYNa K M3MepUTENbHbIM, pac-
YeTHbIM W YCTAHOBOYHbLIM NMapameTpam, BKIoYaa apxusbl. [1py aToM BO3-
MOXHa MoAMMUKaLMA YCTaHOBOYHbLIX NapaMeTPoB, a Takke C Lernblo Uc-
Nonb30BaHUA B pacyeTax BBOZ MO nocregosaTernbHbIM UHTepdencam Te-
KyLLero 3HadeHnsa Temrneparypbl Ha UICTOYHUKE xornogHoun Bodbl. Mocneno-
BaTenbHble MHTepdenchl nogaepxmaatoT npotokonn MODBUS, npuHATLIN
B KayecTBe CTaH4apTHOro B npubopax donpmbl «B3JTET».

MocnepoBatenbHbin MHTEPpdENnc RS-232 MoXeT ucnonb3oBaTbCs
ans:

a) pacneyaTtkym apXvMBHbIX U TEKYLLNX 3HAYEHUI N3MEepPSIEMbIX NapaMeTPoB Ha
NpuHTEPE Yepes nepcoHanbHbin KomnbioTep (MK) unu agantep npuHTepa
«B3JET Ally»;

0) cunTbIBaHMS apXMBOB C MOMOLLbIO apxmMBHOro cuntbiBatens «B3JIET AC»
AC[B-020;

B) HenocpeacTeeHHon cBA3un ¢ MNK:
- No kabento Npu AnNuHe NUHUK CBA3K 40 12 M;

- M0 TeneOHHOM NNHUM C MOMOLLIbIO MOAEMa UM PaauoNHA C MOMOLLbIO
pagvoMomema;

- MO AHUM uMdpoBon cBsa3n ctaHgapta GSM 900/1800 MIy ¢ nomoLlbio
apantepa cotoBon cBsa3n «B3JTIET AC» ACCB-030.

[anbHoCTb CBA3W NO TenegOoHHOW NUHUW, paguoKaHany U COTOBOM
CBSI3N OnpeaenseTcs XapakrepucTukamu TenedoHHOM NUHUK, paguoka-
Hana n KaHarna coToBOW CBSI3U COOTBETCTBEHHO.

MocnenoBatenbHbI MHTEPdENC RS-485 obecneunBaeT cBA3b NO Ka-
Gento B rpynne M3 HECKONbKMX abOHEHTOB, OOHUM W3 KOTOPbIX MOXET
6biTe K, npu gnvHe nuHum cBasu oo 1200 m. MNpu Hanuuum B rpynne
NprMBOopOB pasHbIX Npon3BoauTENEN Ang B3aMMHOIO COrfacoBaHnsi NpoTo-
KONoB OBMeHa MOXEeT WMCMNOonb30BaTbCs afjanTep CeTEBbIX MPOTOKOMOB
«B3JTET AC» ACIB-010.
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MogkntoyeHne apantepa cotoBon cBAsn ACCB-030 k uHTepdency
OOVHOYHOro Npubopa unun K IMHUK CBA3WU rpynnbl NpnbopoB JaeT BO3MOX-
HOCTb NepefaBaTb MHAOPMALMIO MO KaHary COTOBOM CBA3W, B TOM 4yucChe
n B IHTepHer.

Mcnonb3ys kaHan COTOBOM CBSA3M, MOXHO Ha 6as3e nporpammHoro
komnnekca «B3JIET Cll» opraHu3oBbiBaTb AMCNETYEPCKYD CETb OIS
MHOrMX OOMHOYHbIX U FPynn NpMOOPOB Kak OOHOTUMHbLIX, TaK U Pa3HOTMUN-
HbIX MO Ha3HaAYEHIO.

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

BHUMAHMUE! He donyckaemcsi oOHoO8peMeHHOe MOOK/THoYeHUe
u ucrnionib3ogaHue uHmepgheticoe RS-232 u RS-485.

NHTepdenc Ethernet ucnonb3dyetca ana obmeHa OaHHbIMU 4Yepes
NHTepHeT mexay npmbopamn fokanbHOW CETU U yaaneHHbIM KOMMboTe-
pom (KomnbtoTepamm). OBMEH OCYLLECTBISETCA Yepes L3 foKarbHON
CETU, MMeKLMA COBCTBEHHbIN (rnobanbHbin) IP-agpec. Mpn obmeHe
[aHHble yNnakoBbIBaOTCHA B CTek npoTokornos Ethernet / IP / UDP / TFTP /
Modbus. MNogaepxmBaetcs Takke npotokon ARP (Ethernet / ARP), koTo-
pbi ncnonb3yetcs ana onpegenedns MAC-agpeca y3na no IP-agpecy
3anpoca.

1.5.6.2. [JUCKpEeTHbIN BbIXO4 MOXET paboTaTb IGO0 B YHAaCTOTHO-UMMYNbCHOM, NMnM60o

1.5.6.3.

B JTOTMYECKOM pEXNMeE.

B 4acTOTHO-MMNYNbCHOM pexunme 4YactoTa CrnefoBaHus MMMYNbCOB
nponopumnoHanbHa 3Ha4yeHno BbIOpaHHOro napametpa B guanasoHe 31-
3000 M. CkBaXXHOCTb MMMNYNbCOB paBHa 2.

B nornyeckom pexume curHan Ha BbIXoOe U3MEHSIET CBOE COCTOsIHNE
No 3aaHHbIM YCIOBUSIM.

OKOHeYHbIN Kackag cxeMbl OMCKpeTHoro Bbixoda (puc.[.2 4.l PJ)
raribBaHWYECKN pasBsid3aH OT OCHOBHOM CXEMbl C MOMOLLbK OMNTONapbl.
Pabota BbIXOAHOro Kackaga BO3MOXHA Mpu nNuTaHum nnbo oT BHYTPEHHETO
(aKTMBHBIN pexmm), NMBO OT BHELUHEro (MacCUBHBLIN PEXMM) MCTOYHMKA
nuTaHua. NogknioyeHne BbIXOAHOIO Kackafda K BHYTPEHHEMY ranbBaHuye-
CKW pa3BA3aHHOMY UCTOYHUKY NUTaHus + 5 B ocyllecTenserca nytem 3a-
MblKaHUS1 NepemMbldkaMn KOHTakTHbIX nap J1 n J2 (puc.A.3 4.ll PO) Ha
cy66noke 06paboTkn JaHHbIX.

BHelwHee HanpshkeHWe, nogaBaemMoe Ha WMMMNYMbCHbIA BbIXod, He
AOMKHO NpeBbiwaTth + 24 B, TOK Harpy3kn He gormkeH ObiTb 6onee 50 MA.

YacToTHO-UMNynbCHble BXxoAbl NpeAHasHadveHbl Ans nogkntodveHunsa [P
Pa3NUYHbIX TUMOB C YACTOTHO-UMMYNbCHBbIM BbIXOAOM. KOHCTaHThI
npeobpasoBaHnsi YaCTOTHO-UMMNYIbCHBIX BXOAOB MOryT YCTaHaBNMBaTbLCS
B npegenax 0,01...2000 wmn/n ¢ warom 0,01 mmn/n. ®opmyna gns
onpegeneHns 3HadeHust KoadpduumeHta npeobpa3oBaHUsi YaCTOTHO-
nMnynbcHoro Bxoga TB npueegeHa B NpunoxeHun E y.1l P3.
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BxogHon kackag (puc.[.3 4.1l PO) moxet paboTtatb B ABYX pexumax,
3afaBaeMbIX C NOMOLLbLIO KOHTAKTHbIX nap J1-J12 Ha nnate moaynsa Kom-
myTaumm (puc.A.7 4.1l P3):

- B aKTMBHOM pEXWME YaCTOTHO-UMMYrbCHbIE BXOAbl MUTAKOTCHA OT BHYT-
PEHHEro ranbBaHU4YECKM pa3BsA3aHHOIO WCTOYHWKA HanpsbkeHns +5 B
(KOHTaKTHble napbl 3aMKHYTbI NepemMbldkamu). B aTom pexume Ha Bxof
AOMKHbI NofdaBaTbCsl NMMO0 MMMNYNbCbl HANPSKEHUS C NapameTpamu: fno-
rmyecknn Honb — 0...1,0 B, nornyeckasa egmnHuua — 2,0...5,0 B, nnbo 3a-
MblKaHNe/pa3pblB  MEXaHUYECKMX KOHTaKTOB. [lpuMyem conpoTuBieHne
BHELLUHEN uenu Npyv 3aMKHYTOM COCTOSIHUM MEXaHUYECKUX KOHTAKTOB He
AormkHo npesbliwatb 100 Owm;

- B MACCMBHOM peXMMe (KOHTaKTHble Mapbl Pa3OMKHYTbI) Ha BXO4 LOSDKHbI
nogaBaTtbCs UMNYIbCbl TOKA C NapameTpamMmu: norndyecknn Homb — 0...0,2
MA, nornyeckast eguHuua — 0,5...20 MA. B aTOM pexmme 3amblkaHust Me-
XaHNYECKNX KOHTaKTOB 6€e3 NMTaHus NoacyMThiBaTbCs HE ByayT.

Mpy NOAKMIOYEHNM K YAaCTOTHO-UMMYNbCHBIM BXOAaM AofkHa cobrio-
AaTbCs MOMSAPHOCTb B COOTBETCTBUM C MapPKUPOBKOW Ha MevyaTHOW nnare,
a vyacToTa cnegoBaHUs MMMNYNbCOB Ha BXode [AormkHa ObiTb He Oornee
2500 Iy,

BHUMAHMUE! HanpspkeHue Ha 4aCmMoOMHO-UMIY/1IbCHbIX 8xX00ax
He GoJIKHO npesbiwamsb 5,5 B!

1.5.6.4. Jlornyeckmn Bxog DIR1 npegHasHayeH onga npuema curHana HanpasnieHus
noToka OT npeobpasoBarens pacxoaa.

[MporpaMMHO NOrMYECKM BXO4 MOXET ObiTb MO0 OTKMOYEH, Moo
BKITHOMEH M HACTPOEH Ha MpUeM CUrHana, MMeoLLLEro BbICOKUIA UM HU3KUIA
aKTUBHbIN YpOBEHb. BKntoyeHne nornyeckoro Bxoga Heobxoaumo ans op-
raHMsaumMm Tenroydeta C aBTOMaTM4YecKo CMEHOW anroputma pacyeTta
npw nepexone U3 oToNUTENbHOIO CE30HA B MEXOTOMNUTENbHbLINA U 06paTHO.

BHUMAHMUWE! [Ina npuema curHana HanpasneHus notoka sxoq DIR1
YCTaHaBMNMBAETCHA B MACCUBHbIA PEXUM pa3MblKaHWEM KOHTAKTHbIX nap
J13-J18.
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1.5.7. KoHCcTpyKUMA

BrewHunn Bug Ttennosblumcnitensa «B3JIET TCPB» ucnonHeHus
TCPB-027 npuegeH Ha puc.A.1 4.1l P3. Kopnyc TB cocTtouT 13 Tpex nu-
TbIX U3 antOMWHUEBOrO Crnaea 4YacTen (Moaynemn): OCHOBaHUS — MOLyns
KOMMYyTaUun, cpeaHen Yyactu — Moaynsa u3mMeputenst n nNuLEBO YacTu —
MOAYrs Bbl4UCAUTENS.

BHyTpr Mogyns KoMmyTaumm ycTaHOBIEHa KOMMYTAaLMOHHas nnaTta, C
MOMOLLIbIO KOTOPOW OCYLLLECTBNAETCS NOOKNHOYEHNE BHELLHUX YCTPOUCTB K
TennosblvMcnNuTENo. Ha HWXHENW naHenu mMoayns KoOMMmyTauuu pacnosno-
XeHbl: pasbeMm mHTepdenca RS-232, repmoBBoabl Ans kabena nutaHug,
curHanbHbIx kabenen MNP, MT wn N[, a Takke BHELWHWUX YCTPOUCTB, Noa-
KnoYvaemblx K TB. Ha 3agHen cTeHke HaxogsaTcs OTBEPCTUA AN yCTaHOB-
K/ KpoHLWTEeNHoB, obecneuvmBatowmx kpennenne TB k DIN-perike Ha 06b-
ekTe akcnnyataumm (puc.A.8 4.ll PJ).

Mogaynb M3MepuUTeNst COAEPXUT NnaTy U3MepuUTenst U BCTPOEHHbIN
MCTOMHMK MUTaHus. Ha HWXHEeNn naHenu kopryca mogynsi U3Meputens
pacnonoxeHa KneMmma 3aliMTHOro 3a3eMrieHus.

Moaynb BbIMMCNUTENS COO4EPXUT nnaTty Bbluucnutens. Ha nuueson
naHenn moaynsa Bblumncnutens Haxogsatcs XKKWU u knaeBuatypa. YKKU
obecneunBaeT BbIBOL YeTbIpeX CTPOK andaBUTHO-LMGPOBOM MHGOPMa-
uumn npun 20 cumBonax B cTpoke. Neprog 06HOBNEHMS TeKyLLen MHpopMma-
umm Ha XKW coctaBngaet 2 ¢. PaspsggHOCTb MHAOMKaUMM NapamMeTpoB Ha
ancnree TennocyeTymka npmeeaeHa B Tabn.B.1 u.ll PO.

Ha nnate BbluMCNUTENS YCTaHOBIIEH KOMOWHMPOBAHHbLIA 3MEKTPOH-
HbI MOAYSb BHELLIHMX CBA3en (nocneaoBaTenbHbIX MHTepdencos RS-232
n RS-485 1 ONCKPETHOro BbIXOAA), CHabGXEHHbI KOHTAKTHbIMW napamu
(Bnga yctaHoBkM pexuma paboTbl TB 1 pexuma paboTbl OKOHEYHOro Kac-
Kaga OMCKPETHOrO Bbixoda) M pasbemamu (4ns NoakmyveHus kabenen
CBSI3U C BHELUHUMW YCTPONCTBAMN).

Ha nnate BbluncnuTensa npeaycMOTpeH CROT paclumpeHnst (pasbem)
ANs YCTaHOBKM MO 3aKa3dy AONonHUTENbHO Mmoaynsa Ethernet.

Moaynb nsamepuTens COBMECTHO C MOAYIEM BblYMCNUTENS, coeau-
HAEMbl€ 3NTEKTPUYECKM MHOTOXWUMbHBLIM LUNENGOM N KOHCTPYKTUBHO BUH-
Tamu CO CTOPOHbI MOAYNSA U3MeEpPUTENS, COCTaBNAT cybbnok obpaboTku
AaHHbIX. B cBolo oyepenb cyb6mnok oBpaboTkM OaHHbIX COoeuHSEeTCS
Lwrendamm co CTOPOHbI 3a4HEN CTEHKM U BUHTaMKU CO CTOPOHbLI NIULLEBOM
naHenu ¢ Mogynem KoMMyTauun, obpasyst TENNOBbIYUCIIUTENb.
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1.6. MapkupoBKa n nnomoupoBaHue

1.6.1.

1.6.2.

1.6.3.

1.6.4.

MapkupoBka Ha nuueBon naHenn TB cogepxuT ero obosHadeHue u
HaMMeHOBaHWe, TOBApHbIN 3HaK MNPeanpUATUS-U3rOTOBUTENS, 3HaK
YyTBEPXOEHNST TUNa CpeacTBa M3MepeHusi. 3aBOACKOM HOMepP ykasaH Ha
LWMNbaVKe, 3aKpenneHHoOM Ha kopnyce TB.

[Mocne noeepku NNOMOMPYETCSA KONMMNayvoK, 3aKpbIBaOLLUA KOHTaKTHYHO Na-
py J3 paspelleHnss moaudmkaummn KanubpoBoYvHbIX napametpoB TB, a
Takke OOWH W3 BMHTOB, CKpennsawwmx cybbnok obpaboTkM AaHHbIX
(pnc.A.10 4.l P3). Anga 3awmTbl OT HECAHKLMOHUPOBAHHOrO A0CTyNa npu
TPaHCNOPTMPOBKE M XpaHeHun  MoryT  nnombupoBaTbCs  ABa
CoeQUHUTENBHbIX BMHTa co CTOPOHbI nuuesom naHenu
TennosbluncnuTensd (puc.A.1 4.1l P3).

[Mocne MOHTaxa v NpoBepkn PyHKUNOHMPOoBaHUSA TB Ha obbekTe MoxXeT
ObiTb OMMOMOMPOBAH KOMMAYOK, 3aKPbIBalOLIMIA KOHTaKTHyt0 napy J4
paspeLleHnss moamndukaummn yHKUnoHanbHbIX napameTtpos TB (puc.A.10
4.l P3).

Ana 3awmTbl OT HECaHKUMOHMPOBAHHOIO AO0CTyna Mpu 3Kcnnyatauuu
MoryT ObITb OMMOMOUPOBaHbI ABa COEAMHUTENbHBLIX BUHTA CO CTOPOHBbI
nvueson naHenu (puc.A.1 4.1l PJ).

31



2. UICMNOJIb3OBAHUE MO HASHAYEHUIO

2.1. AkcnnyaTauynoHHbIe orpaHnYeHus

21.1.

2.1.2.

2.1.4.

Qkcnnyataumsa TenfoBbIYUCIIUTENA AO0MKHA NPOU3BOAUTLCS B YCNOBUSAX
BO3AENCTBYIOLLNX (PaKTOPOB, HE MPEBbILLAKLLMX AO0MYCTUMbIX 3HAYEHUIA,
OroBOpPEHHbIX B N.1.2.5.

HeobxogMMoCTb 3alMTHOrO 3a3eMIieHNs1 onpeaenseTcs B COOTBETCTBUN
c TpeboBaHusMn rmasbl 1.7 «[lpaBun ycTpoucTBa 3NEKTPOYCTAHOBOK»
(MY3) B 3aBUCMMOCTM OT HarpsiKeHUs1 NUTaHUSA N YCIOBUI pasMeLLeHnst
npubopa.

MonHunesawmuTta obbekta pasmelleHnss npubopa, BbINOMHEHHas B
COOTBETCTBUN C «MHCTpPYKUMEN MO YCTPOMCTBY MOSMHME3ALUTLI 30aHUN,
COOPYXEHUA N NPOMBbILLNIEHHbIX KOMMYHUKaumn» CO153-34.21.122-2003
(yrBepxxgeHHon [lpukaszom MwuHaHepro Poccum Ne280 ot 30.06.2003)
npegoxpaHsieTr nNpubop OT BbIXOod4a M3 CTPOS MPU HaNUYUU MOSTHMEBBIX
pa3psaoB.

TpeboBaHMa K ycnoBuaAM 3Kcnnyatauunm wn BblIGOpYy MecTa MOHTaxa,
npuBedeHHble B Hactoswen J[l, ydnTbiBaloT Hambonee TUMUYHbIE
dakTopbl, BNMstoLme Ha paboTy TeNNOBbIYUCUTENS.

Ha obbekte akcnnyatauum MOryT CyLLEeCTBOBaTb WM BO3HUKHYTb B
npoLiecce ero akcnnyaraumm akTopbl, He nogaarLmnecs npegBapuTenb-
HOMY NPOrHO3Y, OLEHKE UIN NPOBEPKE, U KOTOPble MPON3BOAUTENb HE MOT
y4ecTb Npu paspaboTke.

B cnyyae nposiBneHnsi nogobHbIx hakTopoB CrneayeT HanTh nHoe Me-
CTO 3KCNnyaTaumn, rae AaHHble pakTopbl OTCYTCTBYIOT UMW HE OKa3biBaoT
BNUSIHWUA Ha paboTy n3genusi.
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2.2. Mepbl 6e30nacHoOCTH

2.2.1.

2.2.2.

2.2.3.

2.2.4.

K pabote c wusgenuem ponyckaeTcsi OOCNyXMBaOLWMA NepcoHarnt,
N3YYMBLLMI SKCMNyaTaUMOHHYO LOKYMEHTaUMI0 Ha nsgenve.

Mpn noarotoBke M3Ooenusi K WCMOMb30BaHMIO OOMKHbI cobnoaaTtbes
«MexoTpacneBble npasuna no oxpaHe Tpyaa (MNpasuna GesonacHOCTH)
NpyM 3KcnfyaTauuMn 3nekTpoycTaHoBOK» W «[paBuna TeXHUYECKoM
3KCnnyaTauumn 3neKTpoyCTaHOBOK NoTpebutenemny.

Mpu npoBegeHnn pabot ¢ TB onacHbIM (hakTOpOM SIBIISIETCSA NepemMeHHoe
HarnpshkeHue ¢ AenCTBYLWUM 3HavyeHnem 0o 264 B yactoton 50 M.

B npouecce paboT NO MOHTaXy, MNycKOHanagke WM pPEMOHTY
TENMOBbIYNCIINTENSA  3anpelaeTcsl  UCMofb3oBaTb  HeucrnpaeHble
3neKkTpopaanonpmuoopbl, 3NEKTPOUHCTPYMEHTLI NMMBo 6e3 NoaxkntoYeHnsa nx
KOPMYCOB K MarncTpanu 3alimMTHOro 3a3eMreHus.

BHUMAHMUE! lNeped nodknro4yeHuem Koprnyca TB k mazucmpa-
Jlu 3aWjumHO20 3a3emsieHuUs1 ybedumbcss 8 omcymcemeuu Hanpsixe-
Hus1 Ha Hed.
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2.3. NMoaroroBka K MCNONb30BaHUIO

2.3.1. MNoAaroTtoBKa K MOHTaxXy

2.3.1.1. He ponyckaetca pasmelieHne TB B ycnoBusix, He COOTBETCTBYHOLLMX
n.1.2.5 HacCToSALLLEro pykoBoACTBa MO KCMyaTauum.

2.3.1.2. INpu BbIGOpE MecTa pa3melleHnsa TB cnegyet yunTbiBaTh:
- AnNuHy kabenen ceasn TB-MP, TB-MT v TB-MNL;
HeobxoammocTb obecneveHnss ceobogHoro goctyna k TB;

HEeZoNyCTUMOCTb pa3melleHna TB B6nnsn MCTOYHMKOB Tenna, Hanpumep,
ropsiumx TpyodonpoBOAOB;

HeobXoAMMOCTb 3aLLMTHOro 3asemnenma TB;

HeXXenaTenbHOCTb Hanuuusa Kanatollero Ha TB koHgeHcaTta nubo xuako-
CTU C NpoXoAsaLmnX TPybonpoBoaos.

OcsBelleHne TB HeobsizaTtenbHO, T.K. agucnnen TB nmeeTr cobcTBEH-
HYIO NOACBETKY.

2.3.1.3. TpaHcnoptnpoBka TB K MeCTy MOHTaxa [OMmKHa OCYLLeCTBNATbCA B
3aBoCKOW Tape.

Mocne TpaHcnopTupoBkn TB K MecTy yCTaHOBKM Npu OTpuLaTenbHON
Temnepartype U BHECEHUS €r0 B MOMELLEHME C NONOXUTENBLHON Temnepa-
Typon BO nsbexaHue KoHO4eHcauun Bnarm Heobxogumo Bbiaepxatb TB B
yrnakoBKe He MeHee 3-X YacoB.

2.3.2. MoHTax TennoBbluMcnuTens

2.3.21. Ona ycTtaHoBkM TB cnyxaT KPOHLUTEWHbI, C MNOMOLLbLIO KOTOpbiX TB
kpenutca K DIN-penke.

2.3.2.2. Togkntoyenune TP, MT, M4 k TB nponsBognTbCa B COOTBETCTBUU CO
cxemamun (Mpunoxenune [ 4.1l PQ) n pacnonoxeHneMm KOMMYTaLMOHHbIX
anemeHToB Ha nnate (puc.A.7 u.ll PJ).

2.3.2.3. PasgenaHHble M 0bGNyXeHHble KOHUbl CUrHanbHblXx kabenen [P
MOAKMYATCA K COOTBETCTBYHOLIMM  KOHTaKTHbIM  konogkam  TB.
Pasgenka v nogkntovyeHne akpaHa He TpebyeTcs.

2.3.2.4. KoHubl curHanbHbix kabenen [T nogknioyaTCcAa K COOTBETCTBYHOLLEN
KOHTaKTHOWM konoake TB.

Ha He3agencTBOBaHHble KOHTaKTHble KOMOAKW, MNpefdHa3HayYeHHble
ana nogknodeHuna [T, ycTaHaBNMBaKOTCA NEPEMbIYKM, cOoeduHSAoLWme
KOHTaKTbl C HaumeHoBaHusaMU curHanos LEADxA, LEADxB n SHIELDx
(pnc.A.7 u.ll PQ), nubo Ttonbko LEADXA n LEADXB, ecnu opraHnsosaHo
aBTOMaTUYeCKoe nepexrntoyeHne anroputMoB B OTOMUTENbHbLIN / MEXOTO-
nuTenbHbIN ce3oH (MpunoxeHune XK u.1l PJ).

2.3.2.5. Onektpuyeckoe nogkntodeHne [ ¢ BbixogHbIM TokoMm 4-20 MA no
ABYXNPOBOAHOM CXeMe COeOWHEHUS, MPOM3BOAUTCA B COOTBETCTBUM CO
cxemoi nogkntodeHms (puc.. 1 4.1l P3).

He ponyckaetcsa coeanHeHne akpaHa kabens csasu MO-TB ¢ kopny-
com 1.
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2.3.2.6. [Anga 3aWwmTbl OT MEXaHNYECKNX NOBPEXOEHNA PEKOMEHOYETCH CUrHamNbHbIE

2.3.2.7.

kabenu pasmewatb B Tpybax, pykaBax wunm kopobax (MeTannmnmyeckmx,
nnacTtMaccoBbiX M T.4.). [Jonyckaetcs B ogHom Tpybe (pykaBe, kopobGe)
pasmeLLaTb HECKOMNbKO CUrHanbHbIX Kabenen.

CurHanbHble kabenu, ecnv OHW NPOMOXEHbl HE B METaNINYEeCKOn
TpyGe, pykaBe unn kopobe, He pekoMmeHayeTcs npoknagbiBatb onvke 30
CM OT cunoBbIx kabenen apyroro obopyaoBaHus. [lonyckaeTcs nepece-
KaTb ux nog yrrom 90°.

HE OOMYCKAETCHA kpenuTb kabenu Kk TpybonpoBoay ¢ TENSIOHOCK-
Tenem.

[nsa kpennenunsa kabenen ceA3mn okorno TB MOXHO MCnonb3oBaTb MOH-
TaXHble CKobbl M3 KoMnnekTa noctasku (puc.A.9 u.ll PJ).

HeobxognmocTb 3awmtHoro 3asemneHnss TB wucnonHenuss TCPB-027
onpegensieTca B COOTBETCTBMM C TpeboBaHuaMM rnaebl 1.7 «[MpaBun
YCTPOMCTBaA anekTpoycTaHoBok» (MY3) B 3aBUCUMMOCTM OT HanpsKeHus
NUTaHMA 1 YCNOBUIA pasMeLleHns npubopa.

3awmTHOE 3a3eMsieHne, a Takke 3asemrisioLlee YCTPOUCTBO SOIMKHbI
yooBnetBopAaTb TpebosaHuam Y. Bo mnsbexaHve otkasa npubopa He
AOMYyCKaeTCsa B Ka4ecTBE 3aLLMTHOrO 3a3eMIIEHNSA UCMNOMNb30BaTb CUCTEMY
3a3eMIIeH1st MOMNMHUe3aLnThbl.

3as3eMnArLwWmMA NPOBOOHUK, COEOMHSIOWNA KNeMMYy 3aluTHOro 3a-
3emneHnsa npubopa C 3a3eMnSAWUM  YCTPOMCTBOM U BbIMOSTHAEMBbIN
MeOHbIM NPOBOAOM 6e3 MexaHWYECKON 3alnTbl, OMMKHBI UIMETb CEYEHNE
He MeHee 4 MM,

2.3.3. BBop B akcnnyarauuio

2.3.3.1. lNyckoHanago4Hble paboTbl npou3BoaATcs npeacTaBnTeENaMu

opraHunsauunu, nMetoLen npaBo Ha npoBegeHne yKa3aHHbIX pa60T, nn6o
npegcraBUTeENAMIU NpeanpunAaTnA-n3rotoBUTENA.

2.3.3.2. lNepen BBOAOM B 9KCMyaTauuio Npom3BeCcT KoHurypmposaHue TB:

- BBECTM anropuTMbl pacyeTa, popMyrbl KpUTEPUEB U peakLuii Ha HellTaT-

Hble CUTYyaLUn PYHKLMOHNPOBAHWS;

- OTKPbITb HeobxoguMble KaHarnbl pacxona, TeMneparypbl U gaBlneHund, yc-

TaHOBUTb 3HAYEeHUs1 NapaMeTpoB PYHKLMOHUPOBAHUS, COOTBETCTBYIOLLNE
noaokntodaembim MNP, MT v MNA;

- BbIMOJIHUTb Mpo4une HeobxoouMble HaCTpOVIKM.

Mo okoH4YaHUM — onnombuposatb TB B cootBeTCcTBUM C O/1.

2.3.3.3. lNpun nogrotoske n3genuns K CNonb3oBaHUIO AOMMKHO ObiTb NPOBEPEHO:

- npaBunbHocTb yctaHoBku P, MT u M B cOOTBETCTBUN C BbIOPAHHBIM

anroputmom pabotbl TB. CooTBeTCcTBNE NpeobpasoBaTens HOMepPY TOYKU
N3MepeHnsa OaHHOro napamMeTpa MOXHO MPOBEPUTL MO MOOKMIOYEHWUIO K
COOTBETCTBYIOLLIEMY 3rIEMEHTY KOMMYyTauun Ha nnarte TB;

- noaKknr4yeHmne AononHUTENbHOro o6opy,u,osaHM;| (KOMI'Ib}OTepa, mMogemMa um

T.0.) B COOTBETCTBUM C BbIOpaHHOM CXEMOWN.
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2.3.3.4. Tennosblumcnutens «B3JIET TCPB» npu nepBomM Bkro4eHUN v nocne
ANUTENBHOTO NnepepbiBa B paboTe rotoB K akcnnyataumm (Npu oTCyTCTBUN
OTKa30B W HelTaTHbIX CUTYyaL M B cucteMmax) nocne:

- NOSHOrO NpPeKpaLLEeHVs ANHAMUYECKMX MMAPaBNMYECKUX MPOLECCOB B TPY-
6onpoBoae, CBA3aHHbIX C perynnpoBaHMeM notoka TennoHocuTens (pabo-
Tbl Ha TPYOOMNPOBOAE CO CMMBOM TEMMOHOCUTENS, NEPeKpbITUE NOTOKa Te-
NAOHOCUTENS U T.MN.);

- 30-MUHYTHOM MPOMBIBKM 31EKTPOMarHUTHbIX MNP noTokoM XuakocTtn (Ans
obecneyeHns ycTon4meom paboThbl);

- 30-MWHYTHOrO NporpeBa pPacxo4oMepPOB.
2.3.3.5. lNpun HeobxoammocTn oTnpaBku TB B noBepKy nnn peMoHT HeobxoanmO:
- OTKIMOYUTL NuUTaHue TB;

- OTBMHTUTb LLECTb BMHTOB Ha NuueBor naHenu TB 1 otcoeamHuTb cyo0nok
06paboTKM JaHHbBIX OT MOAYIS KOMMYTaUWK;

- OTCTbIKOBaTb Kabenu, NoaknyeHHble K cybbrnoky obpaboTku AaHHbIX CO
CTOPOHbI 3aHEN CTEHKN;

- ynakoBaTb cy66rok 06paboTku AaHHbIX AN TPAHCNOPTUPOBKK.

36



24.Yn

241
241.1.

241.2.

paBJlieHue TennoBbliYUcnnUTenem

. Cucrtema nHgukaumm

Ana ynpaBneHuss TB ucnonb3yeTcs MHOMOypoOBHEBas CUCTEMAa MEHIO,
COCTOSILLIAass M3 OCHOBHOIO MEHI0, MOOAMEHID, KOMaH4 M napameTpos,
HaMMEHOBaHMs1 KOTOPbIX CrPynnUpoBaHbl B KorbLieBble cnnckn. OCHOBHOE
MEHIO MMeeT HeuaMeHHblh cocTaB. CocTaB M CTPYKTypa MOLMEHIO
onpefensalnTCa  PEeXMMOM  yrpasrieHusi, B KOTOpOM Haxoautcsa TB
(MpunoxeHue b u.1l PI).

Pexvm ynpaeneHuss 3agaetca komOuHaumen Hanuums / OTCyTCTBUSA
3aMblKaHUA C MOMOLLbIO MepemMblyek ABYX KOHTaKTHbIX nap J3 u J4,
pacnonoXeHHbIX Ha cybbnoke obpaboTknm paHHbiX (puc.A.2 4.l PJI).
CootBeTcTBME KOMBMHAUUN pexnmam yrnpasneHus npvBedeHo B Tabn.6,
roe «+» — HanuMyme 3aMblkaHUSA KOHTaKTHOM napbl, a «-» — OTCYTCTBUE
3aMblKaHUS.

3amblkaHne KOHTaKTHOM napbl J3 paspelwaet moamdumkauunio kanmb-
POBOYHbLIX MapamMeTpoB, KOHTAKTHOM napbl J4 — (PyHKUMOHamNbHbIX napa-
METPOB TENMOBbIYNCINTENS.

Tabnwvua 6

Pexum ynpasneHuns

KoHTakTHas napa
J3 J4

HasHauyeHue pexnma

PABOTA - - OKCnsiyaTaumMoOHHbIA PEXUM

CEPBUC - + Pexunm noarotosku
K 9KCnyartauum

HACTPOWKA + -

Pexum 1ocTnpoBKkm
N NOBEPKMN

241.3. [Ona obecneyeHnss BblbOpa MNyHKTA MEHI0, WU3MEHEHUs 3HadYeHus

HacTpoe4YHoro napameTpa nnbo opmynbl Ucrnonb3yeTcs kypcop. MecTo
pacnornoxeHus n hopma Kypcopa 3aBUCAT OT COCTOSAHUSA YCTaHOBINEHHOrO
PSAOOM C KypCOPOM HaUMEHOBaHWsSI MyHKTa MEHH U BMaa MHopmauumu,
MHOVLMPYEMOW Ha Aucnree.

Mpn oTOBpaXkeHUM Ha AMChnee MeHIO Kypcop HEenodBWXHO pacrona-
raeTcs B cepeavHe NeBoii rpaHuLbl MHOULMPYEMOro OKHa 1 UMeeT BUA;

- P ecr MYHKT MEHIO aKTUBEH (BO3MOXEH Nepexos K NOAMEHI0);

- @ eCrivt NYHKT MEHIO He aKTUBEH (HEBO3MOXEH NEPEXOL K MOAMEHIO).

Mpn OTOGPaKeHUN Ha AUCMIEe YNCTEHHOrO UMM CUMBOIBHOIO 3Have-
HUS HacTpOoeYHOro napamertpa nnGo dopMyrbl Kypcop pacronaraetcs y

HWKXHEN rpaHunubl tHONLUNpPyemMmoro okHa n UMeeT BU, A .
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2414,

2.4.1.5.

OpOHOBpPEMEHHO Ha Aucniiee MOXeT uHOMUMpoBaTbCs He Gornee 3-x
HaMEHOBaHW MyHKTOB MeHwo. [na Bblbopa OOHOrO W3 MyHKTOB
NMPOM3BOANUTCA TMPOKPYTKA CMMCKa BBEPX WM BHU3 MNPU  MOMOLLM
COOTBETCTBYIOLUMX KMaBUW yrpaBreHusi. BblOpaHHbIA MYHKT MEHIo

AOMmKeH BbITb YCTAHOBIEH B OQHOM CTPOKE C KypCOPOM > (.).

Mpy nepemeLleHMn Mo MEH0 W MOAMEHI0 MPOUCXOAMT 3arloMUHaHUe
nocnenoBaTernibHOCTU  BbIOMPaeMbIX  HAaMMEHOBaHUA  MYHKTOB,  YTO
obecrneyvBaeT ygobCTBO HABMraLmm No yKe NPoNaEHHOMY MapLLpPYTY.

2.4.2. YnpaBneHue ¢ KnaBuaTtypbl
2.4.2.1. KnaBuaTtypa

KnaBuatypa TB COCTOMT U3 LIECTM KHOMOK, Ha3Ha4YeHne 1 obo3Have-
HWe KOTOpPbIX NPUBEAEHbI B Tabn.7.

KnaBunaTtypa obecnevmBaeT BO3MOXHOCTb:

- ornepaTMBHOro yrnpasrneHus nHamkauuen Ha gucnnee XXKU;

- BBOJA YCTaHOBOYHOM MHGOpMAaLUY;

- NPOCMOTpPa apXMBOB U XXypHana AenCcTBui onepartopa.

2.4.2.2. TepemeleHne no MeHo

anI3HaKOM HaxoxgeHnda B OAHOM U3 MEHI0 ABNdeTcA Hanlndne He-

NnoaBWXKHOro Kypcopa (B Buae P v .) B cepeauHe NeBou rpaHunLbl UH-
AnumMpyemMoro okHa. [ns nepexoga B MEHHO BEPXHErO UMN HMXKHETO YpPOB-
Hs, NMMbo Ana Bxoda B OKHO MHAWKauuu (BBoAa) napameTtpa Heobxoammo

KHOMKamm , YCTaHOBUTb HaVMEHOBaHME MYHKTa MEHI0 (KOMaHAbl)

B OAHY CTPOKY C KypcopoM. Ecnv npu aTom Kypcop ByaeTt nmetb BUA ’,
TO 4Nsi paboTbl C BbIOBpAHHBbIM MYHKTOM MEHIO HEOOXOAMMO HaxkaTb KHOMKY

a. BosepaTt B npeablayliee okHO MHAMKaUMKU (K NpeablaylemMy MeHH)

OCYLLIECTBIISIETCS NOCNEe HAXaThs KHOMKM B nnbo nocre BBoAa 3Haye-
HWS1 NapameTpa.

[ns nameHeHus B nngmumpyemom MeHio Todka x, KaHan x, Tenno-
cuctemMa X HoMepa TOYKW, KaHana unm TennocucTtemMbl MCMOMb3YHTCS

KHOMKN , .

2.4.2.3. BBOg, 3Ha4YeHWI YCTaHOBOYHbIX MapameTpoB

anI3HaKOM HaxXoXOEeHUs1 B OKHE BBOAA 3HAYEHWUN YCTaHOBOYHbIX Ma-

paMeTpOB SIBMSIETCA HanuuvMe Kypcopa B Buae A, pacronaratoLlerocs
non BBOAWMbIM 3HAYEHNEM.

BBogmmoe 3Ha4yeHne MOXET ObiTb NMMOO CMMBOMbHbLIM, MO0 YMCno-

BbIM. V/I3MeHeHMe 3Ha4YeHNs BbIMOMHAETCS C NMOMOLLbIO KHOMOK ,
nnbo nocpeacTsoM BbIGOpa 13 MMEIOLLIErocs crnvcka, NMbo nytem nocre-
NMEHHOro yBENMYeHns (YMEHbLLEHWS) 3HAYEHUS.
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MocTeneHHoe M3MeHeHMe HaunHaeTca ¢ Mnagwero paspsaa. MNepe-

Xo4 OT Miiagauwlero paspaga K ctapwemMy nponcxoamt aBToMaTU4eCcKn npu

ANUTENBHOM YOEepXKaHUM KHOMKM nnm B Ha)KaTOM MOJIOXEHUN.
YT00Obl BHOBb HayaTb YCTAHOBKY C MIaLlero paspsiaa Heobxogumo Ha-

XaTb U OTMYCTUTb KHOMKY , ecnu paHee bbina HaxaTa KHonka , n
HaobopOoT.
Tabnuua 7
rpa(bmquKoe HasHayeHune KHomkm
0603Ha4YeHne
1. MNpwu BbIGOPE NYHKTA MEHIO — NEepeMeLLLEHNE MO CMUCKY BBEPX.
2. MNpun ycTaHOBKE CUMBOSIBHOMO 3HAYEHUSA — NepeMeLLeHne no CNUCKy BBO-

OUMBIX CUMBOJSTbHBIX 3HAYEHUN BBEPX.

. |_|pl/| YCTaHOBKE 3Ha4YeHuA YMCIOBOW BEMNYUHBI — yBennyeHmne 3Ha4eHus

paspsaa.

. Mpn npocmoTpe apxmBHbIX 3anucelt — yBenuyeHne BpemMeHu (aathbl) 3a-

NNCKU B apXunB.

N —

. Mpw BbIGOPE NYHKTa MEHI0 — NepemMeLLieHINe MO CMUCKY BHUS.
. Mpwn ycTaHOBKE CUMBOJILHOIMO 3HaYeHWs1 — NnepemMelLieHne No CrUCKy BBO-

OUMbIX CUMBOJbHbLIX 3HAYEHUI BHUS.

. ﬂpm YyCTaHOBKE 3Ha4YeHUA YMCNOBOWN BENUYNHBI — YMEHbLLUEeHNe 3Ha4YeHnA

paspsaga.

. [pn npocmoTpe apxuBHbIX 3anNncen — yMeHbLleHe BpeMeHn (Oathbl) 3a-

NNCKN B apXmB.

. B meHto Toukn, KaHanbl, Tennocmctembl — yMeHbLUEHME HOMepa (MHAEK-

ca) TOYKWU, KaHarna, TenyioCUCTeMbl.

. I'Ipvl YCTaHOBKE CUMBOIIbHbIX 3HaYEeHUN MNK YMUCIOBbLIX BEMNYUNH — nepe-

MeLlleHne Kypcopa Ha rnone unmn pasp4dn 4mcrna eneso.

. Mpu npocMoTpe apxuBHbIX 3anuceil — NepeMeLleHne K Hadany cnucka

apXvMBUPYEMbIX NaPaMETPOB.

. B meHto Touku, KaHanbl, Tennocuctemol — yBenumyeHme Homepa (MHAekK-

ca) TOYKWU, KaHalna, TernjioCUCTEMBbI.

. |_|pl/| YCTaHOBKE CMMBOJIbHbIX 3HAYEHUN UNU YMUCIOBbLIX BEMUYNH — nepe-

MeELleHne Kypcopa Ha none munu pasp4an 4mcna snpaso.

. Mpy NpocMoTpe apxMBHbIX 3annceit — NepemelLleHMe K KOHLY cnvcka ap-

XUBMPYEMbIX NapaMeTpoB.

WN =

. Mepexoa B BbIGpaHHOE MEHIO/OKHO HUXKHETO YPOBHS.
. AKTUBM3aLMs 0B603HAYEHMS! peaakTpyemoro napaMmeTpa unv opmMynbi
. 3anucb YCTaHOBMEHHOIO 3HaYeHWs napameTpa (BbiNOMHeHVe onepawmn)

N BbIXO[, B MEHIO/OKHO Bonee BbICOKOro YPOBHA.

N —

. Bbixog B MeHI0/OKHO Bonee BbICOKOro ypOBHS.
. OTKa3 oT 3annucy M3MEHEHHOro 3Ha4YeHus napameTpa (BbINOMHEHMS one-

pau,w/l) 1 BbIXO4d B MEHH/OKHO boree BbICOKOro YPOBHA.
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2.4.2.4. YcTaHoBKa NpMOOPHOro BpEMEHM

Monb3oBaTenb MMeeT BO3MOXHOCTb B pexuve PABOTA oguH pa3 B
TEeYEeHne Yyaca NPon3BECTM NOACTPONKY NPUOOPHBIX YacoB NyTem OGHyrne-
HWUS1 NOKa3aHUN CEKyHA: Mpu 3Ha4YeHusIX cekyHa oT 1 Ao 29 obHyneHue ce-
KyHO npou3ongeT 6e3 M3aMeHeHUs KonmyecTBa MUHYT; MPU 3HAYEHUSAX OT
30 po 59 c — ¢ yBenuyeHnem 3HadYeHUss MUHYT Ha eanHuuy. [nga Bbinon-
HEHMs1 OaHHOM onepauum Heobxoammo BouTM B MeHio [MapameTtpbl /
Bpems n yctaHoBuTb onuuio MoacTponka B O4HOW CTPOKE B KypCOPOM,
pacnosioXeHHbIM B CepeauHe NeBON rpaHuLbl okHa. B BepxHeM npasom
yrny okHa 6yaeTr uHauumposaTbCsa NpubopHOoe BpeMsa B dopmare «4ya-
Cbl:MUHYTbI:CeKyHAbI». Onepauusi Ha4YMHaeTCa nocne Toro, Kak ABaxabl

Ha)xata KHorka . Mocne nepeoro Haxatus oTkpbiBaeTca okHO lMoa-
cTpouka 4yacoB [la / Het. [Nocne BTOporo HaxaTnsa npoucxoant obHyne-
HVe 3Ha4YeHns CeKyHA,.

OTka3 OT BbIMOMHEHUS I'IOLI,CTpOIZKI/I npon3BoANTCA HaXaTtnem KHOMKKU

B npw HaxoxaeHun B okHe MopgcTponka yacos [a/Her.

M3meHeHne B TennoBblYMCNUTENE TEeKyLLLEero BpeMeHun (4atbl) BbIMNoOs-
HAeTCcA crnegylowmnm obpasom. B meHio MapameTtpbl / Bpems / Koppek-
uma BpemeHu (MapameTtpbl / Bpemsa / Koppekuus aatbl) KHonkamm

9 B
, . Kypcop A nocrnegoBaTenbHO YCTaHaBNMBAETCS B MO3ULMIO
«4acbl», «MUHYTbI», «CEKyHAbI» («AeHb», «Mecsauy, «roa»). Nocne yero

KHOMKamMmu , N3MEeHAETCA 3Ha4YeHune Bbl6paHHOI'O napametpa. I'IpM

9TOM OQHOKpPAaTHOE HaXXaTune KHOMKU nnn npmnBoaAnUT K NISMEHEHUIO
(yBeJ'II/I‘-IeHMI-O nnn yMeHbLLIeHVII-O) YMCJ10BOro 3Ha4yeHnAa Ha oaHy eanHunLy.

BBog ycTaHOBNEHHOro 3Ha4YeHUs1 napameTpa MPoM3BOAMTCSA HaxkaTu-

€M KHOIKN a, OTKa3 OT BBOAA — HaXKaTUeM KHOIMKN .

B npubope peannsoBaHa (oyHKLMST aBTOMATMYECKOro Nnepesoga Yacos
Ha «JfeTHee» 1 «3nMHee» BpeMs4. [lepeBog Ha «fneTHee» BPEMS OCYLLECT-
BNsSieTCA B nocnegHee BockpeceHbe mapTa B 1:59:59 Ha oanH 4ac Bnepes,
nepeBod Ha «3UMHeEEe» BpemMsi — B MocrnegHee BOCKpeCeHbe OKTAGpS B
2:59:59 Ha oguH 4vac Hasag. [pu BbiNycke M3 NpouM3BOACTBa AaHHas
dyHKUMA B TennosbluMcnuTeNne oTknoyeHa. NogknioyeHne yHKLMM aB-
TOMaTUYECKOro NepeBoaa YacoB — Mo 3akasy.

BHUMAHUE! He pexomeHOyemcsi npou3eooumb yCMaHOBKY
«3UMHe20» U «JIemHe20» 8PEeMEHU 8PYYHYIO.
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2.4.2.5. BBOg, pacyeTHbIX (hopMyI

BBog pacyeTHbIX hopmyn nponsBoauTCcs B MeHo Tennocuctembl/
KoHdwmrypauma. Buag pacuetHon bopmynbl OO/MKEH COOTBETCTBOBATb
CTpYyKTYype Tennocuctemsl (npumep — Mpunoxenuve XK 4v.1l PI).

YcTaHoBKa ¢hopMyrbl pacyeTa Tenna Npou3BOAMTCS B CreaytoLem
nopsiake:

- B okHe Tennocucrema x KHonNkamu , yCTaHaBlIMBaeTCA 3Ha4eHne
HOMEpa TEMNOCUCTEMbI;

- pacyeTHas dopmyna W1 (W2) yctaHaBnNnuBaeTCs B OOQHOW CTPOKE C KypCo-

pomMm > npn MNMOMOLLMN KHOMOK nin , nocre 4ero HaxXunmaetcd

KHOmMkKa a M Noa 3HaKoOM paBeHCTBa NOABJIAETCA KypCOop A ;

- NPV NONOXEHUN Kypcopa A noA 3HaKoOM paBeHCTBa KHOMKamu ,
BblOUpaeTCcst HYXHbI BUO (DOPMYIbI;

- 3aTeM Kypcop A MpY MOMOLLIKM KHOMOK , nooyepenHo yctaHasnu-
BaeTCA noa Ll,VId)pOBbIM MHOEKCOM 0603Ha‘-IeHI/1$I MacCbl m M SHTAIlbNUN
h;

- BblOMpaeTcsa TpebyeMbiil LMdPOBO MHOEKC KHOMKaMM , ;

- BBO[A CbOpMyJ'IbI npon3BoONTCA HaXKaTUEM KHOIMKU a, OTMEeHa BBOAa —

HaXaTuem KHOIMKU .

Mopspok BBoaa pacyeTHon doopmynbl ans W3 n W (B meHo Utoro-
Bble AaHHble) TakoM Xe, HO YCTaHOBKW LM(POBbLIX MHAEKCOB Anst 060-
3HavyeHun W1, W2, W31, W32, W33 He TpebyeTcs.

2.4.2.6. HazHa4yeHve TeMmnepaTtypbl U JaBMeHNa B pacHETHOM KaHarne

Onpe,qeneHme SQHTalNbMNMMMN N NNOTHOCTUN NPON3BOAUTCA C Yy4EeTOM Ha-
3Ha4YeHHbIX ONA KaHana TeMneparypbl U gaBl1eHUA. HasHayeHune npons-
BOOUTCA NnyTem He3aBUCUMOU YCTAaHOBKN COOTBETCTBYHOLLMNX LI,VICprBbIX
MHOEeKCOB 0003HauYeHumn TeMneparypbl U OaBlieHnA B MEHH Kananbi /
KoHdpmr. hO(1,...,6)=F(tX,PX).

Ans ycTaHoBKM LmMdpoBOro mHaekca ana t nnm P B okHe KaHan 0
(1,...,6) Kypcop ycTaHaBnuBaeTcs nog, HykHbiIM 0603Ha4YeHNEM KHOMKaMm

, . 3arem Bbl6l/1paeTC$I 3Ha4YeHne nHaekca KHonkamu , .

Beog 3HaueHus npon3BOONUTCA HaXaTnemM KHOIMKAU a, OTMEeHa BBOAa —

HaXaTuem KHOIMKU B .
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2.4.2.7. HacTpouka kaHana nsmepeHunst aaBneHus

Mocne moHTaxa N[ BO3MOXXHa HacTporka KaHarna nsmMepeHust nasre-
HWSA NPWY NOMOLLX NapaMeTPOB:

- MakCcnMmaribHoe aasJieHne U anana3oH pa6OTbI TOKOBOIo BbiXoga I'Iﬂ
x,xxMlMa x-xxMA,;

- BbicoTa cTonba xumakoctn H;
- CMeLLeHne Hyns AP.

Mapametp H yuntbiBaeT BbICOTY CTONGA XUOKOCTU, PaBHYO pacCTosi-
HUIO NO BepTUKaNu mexagy YyBCTBUTENbHbIM ariemeHToM [ n cTeHkon
Tpybonposoga. [uana3oH BO3MOXHbIX 3Ha4yeHun H = +10 m. [Npu pasme-
weHuu N[ seiwe TpybonpoBoga 3HavYeHne H — nonoxurensHoe.

MapameTp AP 3apaeT cmelleHre HyNda KaHana uaMepeHus LaBneHus.
Onpegenntb 3Ha4YeHne cmeleHns AP MOXHO No nokasaHusiM COOTBETCT-
BYIOLLIErO KaHana namepeHunsa gaenenund, korga N[ HaxoguTtca B cpefe ¢
aTMOCEPHbIM aBreHnsaM (Hanpumep, BbIBUHTUB ero n3 Tpybonposoaa).
[lmana3oH BO3MOXHbIX 3Ha4eHun AP = +0,1 Mla.

3HayeHus napamMeTpoB 3a4al0TCA B MeHIO TOYKM.
2.4.2.8. HacTtpoiika pexxnma oTobpaxeHnst pacxoga

[nsa obecneyeHns bonee cTabunbHOM MHAMKALUK pacxoda Ha aKpaHe
YKKW npu ero manbIx 3Ha4eHUAX Mcnonb3yroTcs napametpbl Ty (nepuo
ycpeoHeHnss) n Tcb (nepuog cbpoca). JaHHble napaMeTpbl OTBeYatoT
TONbKO 3a pexum oTobpaxeHnss nHcdopmaumm Ha KK n B pacyetax mac-
Cbl 1 KONMYeCTBa Tenna He y4acTBYIoT.

«Bpemsa ycpeoHeHusi» — 9TO MHTepBar, B Te4eHne KOTOporo npon3Bo-
anTca nogcyeT mmnynbcos, npuwenwmnx ot MNP, NokasaHna pacxoga Ha
XKW 6ynyt obHoBnATLCA ¢ vHTepBanom Ty. [JuanaszoH BO3MOXHbIX 3Ha-
YyeHun Ty — ot 5 go 3600 c. Nocne nHnyuanusaumm TB Ty=5 c.

«Bpems cbpoca» — 39TO MHTepBasn, B TEYEHWE KOTOPOro OXMAaaeTcs
noctynneHme xota 6ul ogHoro umnyneca ot NP. Ecnn B TeveHne Tcb He
NOCTYNUO HM OAHOro nMmnyneca, To Ha XKK otobpaxaeTcst Hynesown pac-
xon. Ecnv umnynbc noctynun, TO 3Ha4YeHWe pacxoda He paBHO HYIo, a
otcyeT Tcb HaumHaeTca cHoBa. [lnana3oH BO3MOXHbIX 3Ha4eHun Tcb — ot
5 po 240 c. Nocne nHumnunanusaumm TB Tcb=5 c.

3HayeHus napamMeTpoB 3a4aloTCA B MEHIO Toukmn.

PekomeHayemble coveTaHus 3HadeHun Ty n Tcb B 3aBMCUMOCTM OT
YacToTbl cnegoBaHus umnynscos NP, npuBegeHbl B Tabn.8.

Tabnuua 8
Hacrora crefosahus 3 000-20 20-0,2 0,2-0,01 0,01-0,005
nmnynbcoB ot MNP, 'y
Ty, ¢ 5 500 3 600 3 600
Tc6, ¢ 5 5 100 200
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2.4.2.9. YcTaHoBKa ycnosusi coukcaumm (KpUTepmusa OLEHKM) Hanmumyuns HewTaTHOW
cuUTyaumm

YctaHoBka ycrnosus ana HCO npoussoguntcs B MeHio Tennocucre-
Mbl / HewTtatHble cutyauun / HCO / Y0. Ycnosue 3agaeTtcs B Buae

dopmyrbl:
Qnp < Qo6 < Qnp - Knp.

dopmyna BblbupaeTcs KHonkamm , . Beog dopmynbl npons-

BOOUTCS HaXKaTWUeM KHOMKU a OTMEHa BBOAA — HaXXaTMEM KHOMKM
Ecnn cpopmyna He BbIb6paHa, To ycTaHaBnnBaeTcH 3HadeHne He 3apaHo.

3HaueHne Knp BBognTtcs B MeHo Tennocuctembl / HewtatHble cu-
Tyaummn / HCO kak onucaHo B n.2.4.2.3.

YctaHoBka ycnosui ansa HC1-HC3 npoussogutca B meHio Tenno-
cuctembl / HewTtaTHble cutyauum / ¥1(2,3). Ycnosue (Kputepumn oueH-
Kn) 3agaetcsa B Buae copmynbl, 0600LeHHan CTpyKTypa KOTOpOn npuBe-
AeHa Ha puc.3.

dopmupoBaHMe KpUTEPUsI NMPON3BOANTCS B CreaytoLLEM MOPSIAKE:

- B OkHe Tennocucrtema x KHonkamm , yCTaHaBITIMBaETCA 3Ha4YeHne
HOMepa TENJI0OCUCTEMbI;

- obosHaveHue ycrnosusa Y1 (2, 3) ycTaHaBnMBaeTCsl B OOHOM CTPOKE C Kyp-

COopom > npu NOMOLLIN KHOMOK , N HXXMMa€ETCA KHOMKa a;

- MPW NOMOXeHM Kypcopa A B KpalHeM IeBOM MOrioXkeHun nog opmy-

1non KHorMKamu , BblOMpaeTCcs HyxHbI BUA, napameTpa. [pu Bbl-
6ope kputepus He 3apaHO ocTanbHblE KOMMNOHEHTbI POPMYFbl OTCYTCT-
BYIOT;

- 3aTem Kypcop A NpY NOMOLLN KHOMOK , nooyepenHo ycTaHaBMNu-
BaeTCs Mnof KaxabiM YrieHoM opMynbl, TPEGYIOWUM U3MEHEHNS B Nep-
BOHa4arnbHOM BUAE;

- Bblbupaetcsa Tpebyemoe 0bo3HaveHune, UnMgpoBoe 3HaYeHe nHaekca unm

3Ha4yeHne BermiMy4nHbl KHOMKamm , ;

- BBOA (*)OpMyﬂbI npon3BoanNTCA HaXKaTUemM KHOIMKU a, OTMEeHa BBOAa —

HaXXaTnem KHOIMKAN .
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2.4.2.10. YcTaHOBKa peakumn Ha HeWTaTHY CUTyaLmto

YcTaHoBka peakumi gna HCO npounssogutcs B meHio Tennocucre-
Mbl / HewTaTHble cutyaumm / HCO / P0O. Peakums 3apaetca B Buae

dopmynbi:
Q = (Qnp+Qo06)/2.
Mopsgok yctaHoBkM peakumm gns HCO aHanornyeH nopsigky ycra-
HoBkK ycnosus gna HCO.

YctaHoska peakuun ans HC1-HC3 npoussoautcs B MeHio Tenno-
cuctembl / HewTtatHble cutyauun / P1(2,3). Peakums 3agaetcs B Buge
dopMynbl, 0606LLEHHan CTPYKTypa KOTOpOW npuBeaeHa Ha puc.4.

Mopsigok oencTeur nNpu 3agaHum PopMyribl peakuum aHanormyeH no-
PSOKY AENCTBUIN NpY 3aaHWM KPUTEPUSA HeLuTaTHOM cutyauum (n.2.4.2.9).

2.4.2.11. YcTaHoBKa anroputma paboTbl JUCKPETHOro BbiXoada

YcTaHoBKa anroputMa paboTbl AUCKPETHOro BbIXO4a Npon3BoaNTCS B
MeHto MapameTpbl / AUCKpeTHbIN Bbixoa / ANroputM paboTbl.

Pexvm paboTbl OUCKPETHOrO Bbixoda MOXET He 3adaBatbcq (He 3a-
AaH). MNMpn 3TOM OUCKPETHBIN BbIXO4 HE (PYHKLMOHMPYET.

AnNropuT™M Ans 4YacTOTHO-UMMYIbCHOro UMM FNIOrMYECKOro pexnma pa-
BOTbl ANCKPETHOrO BbIXOA4A 3aJaeTcs B BuAe OAHOM M3 dhopMyn, o606-
LLIEHHbIE CTPYKTYPbI KOTOPbIX NPUBEAEHbI Ha puC.5, 6.

X+

F=UX+ 00X
Qm, t, P, 1E, 2E, 3E w’ l'

01,..,6

OTCYTCTBYET 3HAaK M BTOPOM wieH, +, -, X,/ ———
, X,/

0 ... 999 999,99

1+ X XX

Puc.5. CTpykTypa W BO3MOXHbIe 3Ha4YeHUsi u4fieHoB opMynbl Ansa
4YaCTOTHO-UMIMYILCHOrO peXxumMma paboTbl.

dopmyna 4acTOTHO-MMMYMbCHOTO pexuma paboTbl, 0603Ha4Yaemoro
OykBol F, onpegensieT 3aBUCUMOCTb YacTOTbl CleAoBaHMsA UMMYNbCOB Ha
BbIXO[€ OT 3HaYeHUs U3MEepPAEMOoro napameTpa.

dopmyna nornyeckoro pexuma pabortbl, 06o3Havyaemoro Gyksonm L,
onpegensieT ycrnoBus NOSIBIIEHNSA Ha BbIXOA4E Pa3oBor kOMaHAbl (YPOBHS +
5B).

Mpun ycTaHOBKe pexunma paboTbl ANCKPETHOrO BbIXO4a CHavana KHom-

KaMu , BbIGMpaETCS pexxvm, a 3aTeM 3agaeTcsl anroputm pabo-
Thl.
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Mopsigok penctBurn  nNpu 3agaHun  popmyn  Ans  UMMYrbCHO-
4YaCTOTHOrO U JIOTMYECKOro PEXMMOB paboTbl aHanorM4YeH NopsaKky AencT-
BUM MPU 3ajaHNUN KPUTEPUS HELUTaATHON CUTyaLUN.

L= 00X > UX + X. XX

Qm,t, P
0,1,..,6

> <
+, - X%,/

0...999 999,99

Puc.6. Ctpyktypa ¥ BO3MOXHble 3Ha4eHUA u4neHoB dopmMynbl Ans
JIOrM4YEeCcKOro pexuma paborbl.

2.4.2.12. TlpocMOTp apxvBoB

[ns npocmoTpa apxmBoB HeobxoamMmo BbibpaTb MeHio ApxuBbl / Ya-
coBoW, ApxuBbl / CyTouHbIN Ui ApxuBbl / MecsiuHbIN (TOMbKO B pe-
xmme CEPBUC nnn HACTPOWKA), BbiGpaTb HY>KHbI MHTEPBAN apxmBu-

poBaHuA Npu MNOMOLLIXM KHOMOK , M C NMOMOLLbIKO KHOMOK ,

NPOCMOTPETL 3aapX1BUPOBaHHbIE 3HAYEHWUSI NapaMeTpPOB.
NMPUMEYHAHNA.

1. B nepeyeHb apxmBUpyemMbix napameTpoB A06GaBNEeHO CHOBO COCTOSIHUS
Tennocuctembl. [loaToMy aAns obGecrneyvyeHuss MpocMoTpa apXvBOB C
MCnonb3oBaHNEM «cTaporo» cepBucHoro MO HeobxoaMMO BOWTU B MEHHO
MapameTpbl 1 ycTaHoBMTL COBMECT. apXMBa - Aa: COBMECTUTb CTPOKY,
coaepalllylo HaMMeHOBaHWe NapaMmeTpa, C KypCOpOM, PacnofiOKeHHbIM B

cepegnHe nesou rpaHnLbl OKHa, N HaXKaTb KHOMKY .

Ecnu ona npocmotpa apxvmBoB TB ucnonb3yerca «HOBOe» CepBUCHOE
MO (BbinyweHHoe ¢ Tekywen Bepcuen MO TB), To gna napametpa Co-
BMEeCT. apxuBa Heobx0auMO YCTaHOBUTb 3Ha4YEHNE HeT.

2. MMpocmotp Ha XKW crnoBa COCTOSAHUS!, 3anNnMCaHHOrO B apXmB, BO3MOXEH
TOMbKO NMPU NPOKPYTKE CNMCKa 3aapXMBUPOBaHHbLIX NapamMeTpoB B NOpsiake
yOblBaHUSA 3HAYEHUIN NX NHOEKCOB.
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2.5. NMopsapok paboTbl

2.5.1.

2.5.2.

2.5.3.

Mocne Bknto4eHUsa npubopa Ha gucnriee UHANUMPYETCS MHAopMauusa o
npubope 1 Bepcun NporpaMMHOro obecneveHusi, 3atem — nHpopmaunsa o
NMPOXOXOEHMN HayanbHOro CaMOKOHTpons npubopa. 1o 3aBepLleHuto
CaMOKOHTPONS Ha gucnree oTobpaxaeTcsi OCHOBHOE MeHI0. BBeaeHHbIN B
aKcnnyaraumto TEennoBblYMCIUTESb paboTaeTr  HenpepbiBHO B
aBTOMAaTMYECKOM pEXMME.

Pabota nonb3oBaTtens C TENMOBblYUCIIUTENEM MOXET ocyllecTB-
nATbCA NMOO C NOMOLLLHO KnaBmatypbl U aucnred, nmbo ¢ NOMOLLbHO nep-
COHalrlbHOro KomMmnbrOTEPA.

CunTblBaHME TEKYLMX 3HAYEHUN M3MEPSIEMbIX MapameTpoB, a Takke
COOEPKMMOrO apxXvMBOB W XypHana OEenCTBU ornepaTtopa MOXeT
ocyLLecTBNATLCA ¢ aucnnes TB.

BHUMAHMUE! Ha gncnnee KK moxeT Habnogatbcs HeycTon4imeas
MHONKaUUA TEKYLLLEero 3Ha4YeHns pacxoda B Criydae M3MEHEHWUA pacxoaa,
CBSA3aHHbIX C MYCKOM, OCTAaHOBOM WS PEryriMpoBKOM NOTOKa TENSIOHOCU-
Tensa. HeyctonumBas nHOuKauma MOXeT HabnogatbCa Takke npu 3Have-
HUN pacxoda HWXe HauMeHbluero ans ucnonb3dyemoro tuna MNP. Heyc-
TONYMBOCTb OTODPAKEHUSI AAHHBIX MPU PE3KUX U3MEHEHUAX UM MarnblX
3Ha4YeHMsX pacxoda CBsizaHa C nepuoaom obpaboTkm mHdbopmaumn, Bbl-
BOOAMMOWM Ha AMCNNEN, N HE BNUSIET Ha paboTy CYETUMKOB oObemMa Tenso-
BblYMCIIUTENS.

CuntbiBaHME  3HAYEHUWN  apXUMBUPYEMbIX  MapamMeTpoB  MOXET
OCYLLIECTBNATLCA C MHAMKaTopa 1 no nHtepcencam RS-232, RS-485 unu
Ethernet.

Ona cdopMupoBaHMs OTHETOB BO3MOXHO MCMOMb30BaHME TOMbKO TEX
AapPXMBHbIX AaHHbIX, KOTOPble 3anncaHbl MO UCTEYEHUIO KareHaapHbIX CYTOK
C MOMeHTa nocrnegHero nepekntoveHna ns pexmma CEPBUC B pexum
PABOTA.
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2.6. BO3MOXHble HEMCNPABHOCTHU

2.6.1.

2.6.2.

2.6.3.

2.6.4.

2.6.5.

2.6.6.

B npouecce yHKUMOHMPOBaAHUSA TENNOBLIYUCANTENSA MPOM3BOAUTCS
anarHoctuka coctosHua TB, TP, MT wn TM[O. PakTr BO3HUKHOBEHUS
HEMCNpaBHOCTM OTODOpaaeTcsl B CrioBax COCTOSIHUA KaHaroB WU
Tennocuctem (Mpunoxenne I 4.1l PJI).

[Mpy BO3HMKHOBEHMM OTKa3a JaTyuka B MEHKO COOTBETCTBYHOLLEN TOYKU
N3MepeHnsa psagoM ¢ obo3HayeHMeM napameTpa MnosiBUTCS Haanucb
OTka3 patuumka, a B cTpoke OTKasbl J[aTYUMKOB BbICBETUTCAHA
obo3HayeHne oTkasaBllero garymka: P — pacxoga; T — Temnepatypsbl, [ —
AaBneHus.

Oﬂ,HOBpeMeHHO B CJyi0Bax COCTOAHUA COOTBETCTBYIOLLNX MEHIO Kanan
n Tennocuctema NnoABATCA OTMETKM O HaNM4mMm oTKasa.

Mpn BO3HMKHOBEHUN cbosi NGO oTkasa B pabote TB Heobxogumo Ans
NPOBEPKN MNPOM3BECTM Mepesanyck npubopa nyTem KpaTKOBPEMEHHOMO
OTKINIOYEHUS MUTaHUSA.

Mpn oTkasze ogHOro M3 gaTynkoB cornacoBaHHoW napbl T gomkHa
Npon3BOAUTLCA 3aMmeHa 06omnx Nnpeobpa3oBaTenelr CornacoBaHHON Napbi.

[Mpn OTCYTCTBUU CBEYEHUs MHOuKaTopa Ha TB Heobxogumo npoBepuTb
HanMMune HanpskeHust nutaHus nnbo  3aMeHUTb  NPEeaoXpaHUTENb
HoMmuHanom 1,0 A Ha 3agHen cTeHke Moaynsa namepuTens.

Ecnn pencTteusi, NpeanpuHsiTble B COOTBETCTBUM C YKa3aHHbIMW BhbiLLE
pekoMeHaaUMsIMK, He NpUBENM K BOCCTAHOBMEHUIO HOpMarbHOW paboThbl
nsnenusi, crnegyet obpaTUTbCsi B CEPBUCHBIA LEHTP (pervoHaribHoe
NPeacTaBUTENbCTBO) UMM K M3rOTOBUTENIO U3OENUS.
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3. TEXHUYECKOE OBCJ1TYXUBAHUE

3.1. BBegeHHbIn B KCnyartauuo  TenroBblMUCIIUTENTb  PEKOMEeHOYETCA

3.2.

nogBepratb nepnogn4eCcKkomy OCMOTPY C LIEJSTbHO KOHTPOA:

- pabortocnocobHocTn TB;

- HANNYNA HaNPS>KEHUSA NMUTaHUS;

- cobntogeHnst ycnosun akcnnyartauumn TB;
- OTCYTCTBUWS BHELUHNX noBpexaeHun TB.

rlepVIO,D,VI‘-IHOCTb OCMOTpa 3aBUCUT OT yCJ'IOBI/II7I aKcnnyarauyumn, HO He
AomkHa 6bITb pexe oaHOoro pasa B ABe HeAern.

HecobniogeHne ycnosui akcnnyataumm TB B cootBetcTBum ¢ n.1.2.5
MOXET MPMBECTM K OTKasy npubopa unmM nNpeBbILLEHNIO LOMYCTUMOro
YPOBHS MOrpeLLHOCTN N3MEPEHUN.

BHelHMe noBpexaeHns Takke MOryT NPUBECTU K MPEBbILIEHUO O0-
MYCTMMOrO YPOBHSI MOrpeLlHOCTN M3MepeHuin. [MNpu NosiBNEHUN BHELUHUX
NOBPEXOEHUA M3OEenusa UNn Kabensa nuTaHus, cBA3W Heobxoaumo obpa-
TUTbCS B CEPBUCHbIV LIEHTP MIN pervoHanbHoe NpencTaBUTensCcTBO AN
onpenerneHns BO3MOXHOCTW ero AanbHelLen aKkcniyaTaumu.

Hanunune HanpsxeHus nutaHnsa TB onpegensetrcs No Hanuumlo WH-
AnKaumm CMMBOMOB Ha Aucnnee. PabortocnocobHocTb npubopa onpeae-
NsieTca NO COAepXaHuIo MHAMKauun Ha gucnnee TB. Bo3aMOxHble Heunc-
NPaBHOCTW, OTKa3bl, HELUTaTHbIE CUTYyaUuW, nHauuupyemble TB, ykasaHbl
B [MpunoxeHuun I 4.1l P3.

3.3.Ina npoBepku pabOTOCMNOCOGHOCTM KaHaroB W3MEpeHUsl pacxoaa,

Temnepatypbl W [OaBreHUs MOXHO BOCMOMb30BaTbCA MHCTPYKUMEN,
npveegeHHon B MNpunoxeHun K 4.1l P3.

3.4. Mpu nepesoae TB B pexum CEPBUC nnn HACTPOWKA:

- HA4YMHaeTCA HaKornrieHne BpemMeHn npocTod;
- NMpeKkpawaeTca 3arnncb B apXmBbl 3Ha4YeHUn CYMMapHOro Kornmn4yecTtBa Ten-

na;

- NPOAO0IPKaeTCA HaKonrieHne TeKyLnx 3Ha4YyeHUn mMaccbl U Tenna, 0To6pa-

XaeMblx Ha akpaHe YKKI.

MepeBog TennoBbluucnutens u3  pexuma CEPBUC  wnn
HACTPOWMKA B pexvm PABOTA npuBoguT K nepesanycky npubopa u
BO3BpPALLEHMIO MHOMKALMMU K 3HAYEHUAM MacChbl U Tenna, HaKoMfeHHbIM K
MOMEHTY nepesoga Tennosblumcnutens mns pexmma PABOTA B pexum
CEPBWC nnn HACTPOWKA. Mpy aTomM BoccTaHoBMeEHHbIe Ha XKW 3Ha-
YeHMs MaccCbl U Tenria MOryT OTfiMYaTbCs OT 3Ha4YeHur, 3aPuUKCUpoBaH-
HbIX HA MOMEHT Bbixoda un3 pexuma PABOTA, nockonbky nepuog obpa-
6oTKa HopMauun Ang 3anMcu B apXvBbl COCTaBNAET 1 MUHYTY.

3.5. loBepka TennoBbIMNCNTENS NPON3BOAUTCSA B COOTBETCTBUN C METOOMKON

NOBEPKN, U3NOXKEHHOW B pasaerne 5 HacTosLWEero pykoBoACTBa.
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3.6. OtnpaBka npubopa Ons NpoBedeHMs1 NMOBEPKM MO0 peMOHTa LOImKHa
npou3BoaMTLCSA € nacnoptom npubopa. B conpoBoguTenbHbIX
AOKyMeHTax HeobxoaMMO yKasblBaTb MOYTOBbIE PEKBU3UTLI, TenegoH u
hakc oTnpaBuUTeNs, a Takke cnocod n agpec obparHon OCTaBKM.

4. YITAKOBKA, XPAHEHUE U
TPAHCIMNOPTUPOBAHUE

4.1. TennoBblMUCINTENb YNAKOBLIBAETCA B MHAMBUAYaANbHYKO Tapy KaTeropuu
KY-2 no FOCT 23170 (SwmK 13 rodppMpoBaHHOro KapToHa).

4.2. TB pomkeH xpaHUTbCA B YNakoBKE M3roTOBUTENS B CYXOM OTansiMBaemMom
MOMELLIEHMMN B COOTBETCTBMM C yCrioBuAMM xpaHeHust 1 cornacHo NOCT
15150. B nomeweHnn ana xpaHeHUs He OOMKHO ObiTb TOKONMPOBOASLLEN
MblNK, NAPOB KMUCIIOT, LLENOYEN, a TakkKe ra3os, Bbi3blBalOLLMX KOPPO3UIO U
paspyLLarLLNX N30MALMIO.

TennoBblyMCANTENDb HE Tpe6yeT crneunarnbHOro TexHn4eckoro o6cny—
XnBaHU4A Nnpu XxpaHeHnn.

4.3. TennoBblYMCIIUTENM  MOFYT  TPAHCMOPTMPOBATLCS  ABTOMOOWIbHbIM,
PEYHBbIM, XENE3HOOOPOXKHbIM W  aBMAUMOHHBIM TPAHCMNOPTOM  (Kpome
HEerepMeTU3MPOBaHHbLIX OTCEKOB) NMpW COGMNIOAEHUN CNeayrLLIMX YCIOBUIA:

- TPaHCMOPTUPOBKA OCYLLIECTBNSIETCS B 3aBOACKOM Tape;

- OTCYTCTBYET NPSAMOE BO34ENCTBUE Bnaru;

- TeMmnepartypa He BbIXxoauT 3a npegensl ot MuHyc 30 ao 50 °C;
- BNaXHOCTb He npesblwaeT 95 % npu Temnepatype o 35 °C;

- Bubpaums B gmnanasoHe ot 10 go 500 Iy ¢ amnnutygon oo 0,35 Mm unu
ycKopeHvieM 0 49 m/c’;

2
- yaapbl CO 3Ha4YeHMeM MUKOBOIro YCKopeHusa o 98 m/c”;

- YNOXEHHbIe B TPAHCNOpTE U3aenus 3akpenneHbl Bo n3bexxaHne nageHns u
coyaapeHuin.
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5. METOAUKA NMOBEPKHU

HacTtosiwas meToamka yctaHaBnvMBaeT MeTOo4bl U CpeacTBa nepBuy-
HOM 1 NEPUOLMYECKON MOBEPKM TEMNSOBLIYMUCTIUTENEN.

TennoBbl4MCIINTEND npoxogunT NEepBUYHYKO NMOBEPKY MPU BbIMYyCKe U3
npon3BoacCTBa, nepnoagnveckme — B npouecce akcnryarauun.

MeToauka nosepku Tennosbluncnutenen «B3JIET TCPB» yTBepxae-
Ha U CU oY1 BHUNP.

MexnoBepo4HbIn MHTEpBan — 4 roga.
5.1. Onepauuu noBepku

5.1.1. MNpu npoBegeHUn nNOBEPKN [OOIMKHbI ObiTb BbIMOMHEHbLI OMnepauum,
yKkasaHHble B Tabn.9.

Ta6bnuua 9
MyHKT Onepaumu, NpoBoaMMbIE NpU
HanmeHoBaHune onepauuin OOKyMeHTa JAaHHOM BUJE MOBEPKU
no NOBEPKe nepBuYHas nepuoguyeckas
1. BHewwHWin ocMmoTp 57.1 + +
2. OnpobosaHue 5.7.2 + +
. MNoaT. HK TBETCTBUSA NMpPo-
3. MNMoaTeepxaeHne CooTBETC po 573 + +

r;paMmmHoro obecneveHus

4. OnpepnerneHne NorpeLHoCcT nNpu name-
peHun obbema (Macchl) 1 cpeaHero o6beM- 5.7.4 + +
HOro (MaccoBoro) pacxoga

5. Onpegenexne NOrpeLHoOCTN Npy n3me-
peHun TemnepaTypbl U pa3HOCTU TeMnepa- 5.7.5 + +
TYyp

6. OnpegeneHve NorpeLHoCcTN Npu n3me-
peHUN OaBreHns

7. OnpegeneHne NorpeLLHoCT! Npu nsme-
PEHNN KOnn4ecTBa TEMNSOBOW SHEPrn U Te- 57.7 + +
NMOBOW MOLLHOCTH

5.7.6 + +

5.1.2. Mo cornacoBaHuto ¢ npeactasutenem LICM nosepka MOXET NpoBOAUTLCS
Nno CoOKpalleHHoM nporpamme. [lpy 3TOM MNOrPEeLHOCTb U3MEPEHUs
OTAENbHbIX NAPaMETPOB MOXET HE onpeaensaTbCs.

5.1.3. [onyckaetcsi noepaTb TB (KaHarnbl M3aMepeHusi oTaenbHbIX NapameTpoB)
He BO BCeX [JuanasoHax 3HaYeHu’ napamMeTpoB, a TOMbkKO B
3KCNnyaTaluMoHHOM AuanasoHe (B T.4. B cootBeTcTBUMM C «[paBunamu
yyeTa TensioBoN 3HEPrM M TENSIOHOCUTENS»), TONMbKO ANS U3MePSiEMbIX
napameTpoB 1 TOMNbKO MO UCMOMNb3yeMbIM KaHanam BbiBoAa MHGOpMaLIUK.
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5.2. CpeacrtBa noBepKu

5.2.1.

Mpn npoBegeHMM NOBEPKM MNPUMEHSIETCA criedylolee MNoBepo4HOe
obopynoBaHue:

1) cpeacTBa M3MEPEHMS! U KOHTPONS:

mMarasunH conpotusneHnn P 4831, TOCT 23737, npegenbl 4ONYCKaeMoro
OTKITOHEeHUs conpoTusrieHns +0,022 %;

BonbTMeTp B7-43 Tr2.710.026 TO, ananasoH 10 mkB-1000 B, otHocu-
TenbHas norpewwHocTb + 0,2 %;

komnnekc noBepodHbin «B3JNET KM» TY 4213-064-44327050-01
(B64.00-00.00 TY);

yactotomep Y3-64 OJIN 2.721.066 TY, amanasoH 0-150 Mly, otHocuK-
TenbHasa norpelHocTb + 0,01 %;

WCTOYHUK NUTaHUsA NOCTosAHHOro toka b5-49, guanason 0,001-1 A, HecTa-
BunbHocTb + 0,005 %;

PE3NCTOPbl NPELN3NOHHbIE (MMUTUPYIOLLME COOTBETCTBYHOLLME npeobpa-
3oBatenu).

2) BcnomMorarerbHble YCTPOMCTBA:
- reHepaTop nmnynecos [5-88 B3.264.117 TY, yactota 1 'y - 1 Mly;
- ocumnnorpad C1-96 2.044.011 TY;

5.2.2.

5.2.3.

IBM- cOBMECTUMbIN NEPCOHANbHbIN KOMMNbIOTEP.

[lonyckaeTcs npumeHeHne [Opyroro obopynosaHus, npubopoB  u
YCTPOUCTB, XapaKTEPUCTUKM KOTOPbIX HE YCTYnalT XapakTepuctukam
obopygoBaHna u npubopos, npusegeHHbix B n.5.2.1. Npu otcyTcTBUmM
obopyaoBaHnst M NpMOOPOB C XapaKTepUCTMKaMK, He YCTynalowmmu
yKasaHHbIM, MO COrfnacoBaHuIo ¢ npeacrasuTernieM opraHa PocctaHaapTa,
BbINOMHAOLNM MOBEPKY, [A0MYyCKaeTca MpuMeHeHne obopyooBaHUs U
NpnbOpOB C  XapaKTepucTukamn, [AOCTaTOYHbIMW  Ofs1  MOMyYeHus
[OCTOBEPHOro pesyrnbTara NoBepKu.

Bce cpenctea namepeHust U KOHTPOSst AOMKHbI ObITb NMOBEPEHbl U UMETb
AEeNCTBYIOLLME CBUOETENbCTBA UMW OTMETKM O NMOBEPKE.

5.3. TpeboBaHus k kBanudukauum noBepurtenemn

K npoBeaeHWo M3MeEpPeHUn Npu noBepke U 06paboTke pesynbTaToB
N3MepeHnin JoMNycKaloTCs NnnLa, aTTeCTOBaHHbIE B KAYECTBE NOBepUTENeN,
M3y4MBLUME SKCMyaTaLUMOHHY0 AoKyMeHTauuo Ha TB v cpeactea nosep-
K1, UMEoLLIME ONbIT NOBEPKU NPMOOPOB y4eTa Tenna, a Takke npoluealmne
MHCTPYKTaX MO TEXHMKe Ge30nacHOCTN B YyCTAHOBMEHHOM MopsaKe.

5.4. TpeboBaHuA 6Ge3onacHOCTH

54.1.

Mpn npoBegeHWM NOBEPKM AOMMKHbI cobnogatbess  TpeboBaHUA
GesonacHocTM B cOOTBETCTBMM C  «[lpaBunamm  TEXHUYECKOMN
SKCnnyaTauumn 3neKTpoycTaHOBOK notpebutenen» n «MexoTpacnesbiMu
npaBunamm no oxpaHe Tpyaa (Mpaeunamm GesonacHocTn) npwu
SKCnnyaTauumn 3reKTpOyCTaHOBOKY.
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5.4.2. lMpn pabote c wu3amepuTenbHbIMKM Mpubopamn K BCNOMOraTesibHbIM
obopynoBaHMeEM OOMKHbI  cobnogatbca  TpeboBaHuA 6Ge3onacHoCcTw,
OTOBOPEHHbIE B COOTBETCTBYHOLUMX  TEXHUYECKMX  OMUCAHUNAX W
PYKOBOACTBAX NO 3KCMyaTalmu.

5.5. YcnoBusi npoBeaeHUs NOBEpPKU

Mpv NpoBeaeHUN NOBEPKU AOMKHLI cobnoaaTbes cneayoLme ycro-
BUS:

- Temneparypa okpyxatowiero sosgyxa ot 15 go 30°C;
- OTHOCUTENbHAas BriaxHOCTb Bosayxa ot 30 o 80 %;
- atMmocdepHoe aasneHune ot 86,0 go 106,7 kla;

- BHELLUHWE 3MIEKTPUYECKME N MarHUTHbIE MONSA HaNPsKEHHOCTLIO He Bonee
40 Alwm;

- MNTaHMe HanpsXXeHMEM MNOCTOSIHHOro Toka oT 22 Ao 26 B;

[lonyckaeTcsl BbINOMHEHME MOBEPKM B paboumx yCroBusix aKcnyarta-
LMK TENNOBbIMUCTIUTENS NPW cobntoaeHnM TpeboBaHMI K YCIOBUSIM 3KC-
nryataumm noBepo4YHoOro obopynoBaHums.

5.6. NMogroToBKa K npoBegeHUIO NOBEPKU

5.6.1. lNepen npoBedeHNEM MOBEPKM OOMKHbI ObiTb BbIMOMHEHbI Crneaylwme
NnoaroToBUTENbHbIE PaboThI:

- MpoBepKa HanuuMsi NoBepoYHOro obopyaoBaHMs B COOTBETCTBUM C N.5.2
HaCTOALLEro PYKOBOACTBA;

- MPOBEPKa HaNM4MsA OENCTBYIOLLMX CBUOETENLCTB UMM OTMETOK O NOBEpPKE
CPEeACTB N3MepPeHUs N KOHTPONS;

- NpoBepka cobntoaeHus ycnosun n.5.5.

5.6.2. lNepen npoBeoeHMeM MOBEPKU AOMKHA ObiTb MpoBedeHa MOAroToBKa K
pabote Kaxgoro npubopa, BXOAAWEr0O B COCTaB MNOBEPOYHOro
obopynoBaHUA, B COOTBETCTBUM C €r0 UHCTPYKLMEN NO IKCNIyaTalmu.

5.6.3. lNepen npoBegeHneM noBepkn JormkHa BbiTb cobpaHa NoBepoYHasi cxema
(pnc.A.1). MarasmH conpotuenedmn (R) wumutupyet [T, reHepatop
nmnyrnescos — NP, nctovHunk Toka — /.

MpumeyaHue. [oBepka MOXET BbINOSHATLCA B pexnme HacTponkn TB. B
3TOM Cnydae KaHanbl u3MepeHuss n gyHkumm TB, He cBsA3aHHble C
noBepsieMbIM KaHarnom (NoBepsieMon PyHKLMEN), MOTYT OTKITHOYaTbLCA.

5.7. NpoBeaeHue noBepKu
5.7.1. BHeLWwHnn ocMoTp

Mpy NpoBEOEHNM BHELLHErO OCMOTpPA AOIMKHO OblTb YCTaHOBIEHO CO-
OTBETCTBME BHELUHero Buaa TB crneayrowmm TpeGoBaHUSIM:

- Ha TB gomkeH 6bITb HAHECEH 3aBOACKON HOMEP;

- Ha TB He JOMKHO BbITb MEXaHUYECKNX NOBPEXOEHWI N OedEKTOB MOKpPbI-
TUIN, NPENATCTBYIOLLMX YTEHNIO HAANUCEN U CHATUIO OTCHETOB MO UHAWKa-

TOpPY.
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5.7.2.

5.7.3.

TB, 3abpakoBaHHbIE NPW BHELUHEM OCMOTPE, K NMOBEPKE HE 4OMyCKa-
toTCS.

Mo pesynbTatam ocMoOTpa Aenaetcst OTMeTKa O COOTBETCTBUM B MPO-
Tokone (MpunoxeHve A).

OnpobosaHne

MNMepen npoBeneHvem onpoboBaHWs cOBMpPaEeTCsl NOBEPOYHAs cxema
(puc.A.1).

OnpoboeaHne aonyckaeTcsa NpOBOAUTL B OTCYTCTBUU NPEACTaBUTENS
opraHa PoccTtangapTa.

Heobxogumo NpPoBEPUTL HannMyne mHoukaunun mamepdaemMmbiX U KOH-
TponmpyembiX napamMeTpoB, Hann4ymne KOMMyHI/IKaLI,MOHHOIZ CBA3N C nepco-
HalbHbIM KOMMNbKOTEPOM, HANMM4mne CMrHarnoB Ha BbiXoaax.

Mpwn nogaye Ha nameputenbHble KaHanbl TB BO3oencTBuin, COOTBET-
CTBYIOLLUNX U3MepPSeMbIM napameTpam, OOSMKHbI N3MEHATLCA COOTBETCT-
BYIOLLIME rnokasaHusa TB.

MpumedaHme. Npu onpoboBaHun TB npoBepka NpovM3BOAUTCS MO
NMELLMMCA NMHPOPMALIMOHHBIM BbIXO4aM.

MoaTeepkaeHne COOTBETCTBUS NPOrpamMmMHOro obecrneyeHms

Onepaumnsa «lMoaTeepkaeHne COOTBETCTBUA NporpaMmMHoro obecne-
YyeHuA» BKMIOYaeT:

ornpeneneHne I/I,D,eHTI/IC*)I/IKaLl,MOHHOFO HanmMeHoBaHuA nporpamMmmHoro obec-
neyvyeHna;

onpegeneHve Homepa Bepcuu (MOEHTUUKALMOHHOMO HOMepa) mnpo-
rpammMmHoro obecneyeHus;

onpeneneHve ungpoBoro naeHTudmkaropa (KOHTPOrbHOM CyMMbl UCMON-
HAEMOro Koga) nporpaMmmMHOro obecneveHus.

Mponssoautcsa BknodeHne TB. Nocne nogaym nUTaHus BCTPOEHHOE
nporpammHoe obecneyeHne (N0O) TB BbINOMHAET pag camoanarHocTude-
CKMX NPOBEPOK, B TOM YmMCIe NPOBEPKY LIENOCTHOCTU KOH(PUIypaLUMOHHbIX
AaHHbIX 1 HEUM3MEHHOCTU UCMNOMNHAEMOro Koga, NyTeM pacyera n nybrnuvka-
LN KOHTPOITbHOW CYyMMbI.

Mpn aTOM Ha uHaukatope TB (MM Ha NOAKHYEHHOM K UHTepdbenc-
HoMy Bbixody TB komnbioTepe) ByayT oTpaxaTbCs criegytolime AaHHbIe:

- I/ILl,eHTVICbVIKaLI,I/IOHHOG HanmeHoBaHue [10;

- HOMep Bepcun (MaeHTUUKaUNoHHbIM Homep) MO;

- Undpposon naeHTudmkaTop (KoHTponbHas cymma) MO.

PesynbTaT noareepxaeHUs COOTBETCTBUSA NporpaMmHoOro obecneve-
HUSI CYMTAETCHA MONOXUTENbHbLIM, €CMW MOMyYeHHble NOEeHTUdUKaL MOH-
Hble gaHHble 10 CU (geHTudmkaLMoHHOE HanmeHoBaHWe, HOMep Bep-
cun (MAEHTUPUKALMOHHBIA HOMEP) U LMGPOBOM MAEHTUMKATOP) COOT-
BETCTBYIOT WOEHTU(UKALNOHHBIM JAaHHbIM, YKa3aHHbIM B ONUCaHUM Tuna
cpencTea U3MepeHnn.

53



5.7.4.

Mo pesynbTatam NOATBEPXKOEHMS COOTBETCTBUS NPOrpaMmHOro
obecneyeHns genaercs OTMETKa O COOTBETCTBUM B NpoTokone (Mpunoxe-
Hue A).

OnpepeneHve norpewHoctT TB npu mamepeHun obbema (Macchbl) K
cpenHero o6bemHoro (MaccoBoro) pacxoaa

MmnynbcHbIM BXoa noBepsiemoro TB, reHepatop NpAMOYrofnbHbIX UM-
NynbCoOB N 4YacTOTOMEP COEAMHSATCA Takmm obpa3om, 4YTobbl MMMYMbChI
C reHepaTopa nocTynanu Ha UMNynbCHbIN Bxog TB n cyeTHbIN BXOA Yac-
ToTOoMepa. NcxogHo YacTtoTomep obHynsieTca. 1o paspeluarolemy curHa-
ny (CMHXpoOMMNyNbCY) MMMYNbCbl C reHepaTopa Ha4YMHaKT NocTynaTb Ha
Bxo4 TB n yactotomep. [Ins npoBegeHna noBepkun HeobxoomMmo nopatb
Ha BXxoa4 He MeHee 500 umnynbcoB. [encTBuTENbHOE 3HaYeHne obbema
Xngkoctn V, (M3), BbluMCsieTcs no gopmyne:

V, =N-K (5.1)

npi?
rge N — KonmM4ecTBO MMnynbcos, NoACHYNTaHHOE YaCTOTOMEPOM, LUT.;

Knpi — KOHCTaHTa npeobpasoBaHvs MMMyrbcHoro exona TB (Bec nm-
nynsca), M>/umn.

[na onpegeneHns 3HaA4YeHMs MacChbl XUOKOCTU UCMONb3yeTcH 3Hade-
Hne Temnepatypbl (90+10)°C n 3HayeHne gasnexus (1,6 + 0,16) MIlla,
3afaHHble C MOMOLLbI MMUTATOPOB UMK NPOrpamMmMHO. Ha OCHOBaHUKN 3TUX
3Ha4YeHMn onpegenseTcs MNAOTHOCTb MOBEPOYHOM >XMAKOCTWU. [dencTsu-
TenbHOEe 3Ha4YeHne Macchl XXMAOKOCTU onpeaendeTcd no opmyne:

My =Vo-p, (5.2)

roe my— OeNCTBUTENbHOE 3HAYEeHNE MacChl XKUOKOCTU, Kr;

p — NNOTHOCTb XMAKOCTU, onpeaeneHHas no tabnuuyam CCO NCCCL
98-2000, Kr/m°.

HencTButenbHoe 3HayeHue cpegHero obbemHoro Q., (mMaccoBoro
Qmo) pacxoga TennoHocutens onpegenserca no gopmynam (5.3) n (5.4)
COOTBETCTBEHHO.

Qo = ) (5.3)

— |o<

m
G =—2, 5.4
0= T (5.4)

roe T, — Bpemsi U3BMepeHus, u.

Mpn cunTbIBaHUKM NOKasaHUMM C uHAuKaTopa U RS-Bbixoga BbINOSHS-
toTCA crnenyowime npoueaypel. Ha TB ycTtaHaBnmnBaeTcs pexum nHOuka-
UMM nosepsieMoro napametpa. Ha nogkntodeHHOM K RS-Bbixogy nepco-
HarnbHOM KOMMNbIOTEPE YCTaHABMMBAETCS PEXUM BbIBOL4A HA 3KpaH nose-
psemoro napameTpa. lepen KaxabiM M3MEPEHNEM B MOBEPOYHON TOUKE
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NMPOM3BOAUTCSA perncTpaums HayarnbHoro 3HadyeHus obvema V,, (Macchbl
m,). [Nocne nponycka »xwuakoctn Yepes NP B JaHHOW MOBEPOYHON TOYKE
PErMcTpmpyeTcs KoOHe4YHoe 3HavyeHne obvema V, (maccol m,). o pasHocTn
NOKa3aHU pacCcYUTLIBAETCH U3MEPEHHoe 3HaveHue obvema V, (Macchbl
m,,) TennoHoCUTENS:

v,(m,)=V,(m,)-V,(m,). (5.5)

MoBepka No MMNYNbCHOMY BbIXOAY BbINOSHAETCSA C MOMOLLbIO YaCcTo-
TOMepa, NOAKMOYEHHOro K COOTBETCTBYOLWEMY Bbixoay TB. MNepen Hava-
IOM U3MEpPEHMs1 YacTOTOMEpP YCTaHaBNMBAETCA B PEXMM cyeTa MMMyrb-
COB 1 0BHynseTcs. 1o cTapTOBOMY CUMHXPOMMIMYIbCY MMMYMbChl C BbIXO4A
TB HaumHaloT noctynatb Ha Bxod Yactotomepa. Ob6bem (Macca) Kuako-
ctm V, (m,), npoweawwen Yepes npeobpasoBaTtenb pacxoga, onpeaenser-
¢4 no copmyne:

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

roe N — KonmyecTBO UMMYIbCOB, NMOACHUTAHHOE YaCTOTOMEPOM, LUT.;
Knpi — BEC UMMynbca UMNyrnbCHOro Bebixoaa TB, M3 umn (kr/vumn).
N3mepeHHbI cpegHuin o6beMHblin Qy,, (MaccoBbii Q,,,) pacxoq Ten-
noHocutend, npoweawero Yepes TB, onpegensercs no dopmyrne:
V,(m,)
T

"

Q,(@Q,)= (5.7)

OnpegeneHne oTHOCUTENbHOW MorpewHocTn TB npu unamepeHun
obbema (Maccbl) TENSTIOHOCUTENS B I-TON NOBEPOYHON TOYKE BbIMOSHAETCA
no coopmyne:

_ V(m), - V(m),
vV(m); —
V(m),

-100% (5.8)

OnpepneneHne OTHOCUTENbLHOM NorpewHocTn TB npu mnamepeHun
cpenHero 06bLEMHOro (MaccoBOro) pacxofa TeNSIOHOCUTENS BbINOSHAETCA
no coopmyne:

80,(Qm) = QV(Q&“?)V”((_?Q)\; _(Qm)O‘ -100% (5.9)

PesynbTaTbl NOBEPKM CUUTAOTCA MNOMOXUTENbHBIMW, €CN OTHOCU-
TenbHasi norpewHocTs TB npu namepeHmn obbema (Maccobl), cpegHero
0b6bemMHOro (MaccoBoro) pacxoga TensIOHOCUTENS BO BCEX MOBEPOYHbIX
TOYKax He npesblwaeT 3HavyeHun + 0,2 %.

Mo pe3ynbTatam NOBEpKW OernaeTcsi OTMETKA O COOTBETCTBUM B Mpo-
Tokone (MpunoxeHve A).
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5.7.5. OnpegeneHve norpewHoctvy TB npn wmnsaMmepeHnn TemnepaTypsbl

5.7.6.

TenrnoHocuTensa

[1ns noBepkM KaHana uaMepeHust TemnepaTypbl K Bxogy TB noaknto-
YyaeTcsa MarasuH conpoTtueneHun R.

[MoBepka BbINONHAETCA NpU CONPOTUBIIEHMAX MarasnHoOB, COOTBETCT-
Bytowmnx Temnepatype (30 + 1)°C, (70 + 2)°C, (130 + 5)°C. B cooTBeTCT-
BMW C YCTAHOBIIEHHbIM Ha MarasuHe COMpOTMBIIEHWEM oOnpeaenseTcs
AencTBuTenbHoe 3HadeHne temnepatypsl t,. C TB (B Tom uncne no RS-
BbIXOAY) CHUTLIBAETCH U3MEPEHHOe 3HadYeHne Temneparypsbl t,. B kaxgon
NMOBEPOYHON TOYKE CHUMAETCS Mo TpW 3HaveHus t, 1 onpegensieTcsa cpen-
Hee apudmeTmyeckoe no copmyne (5.10).

t - tmi + tm2i + tVI3i
nepi - 3 ’

roe tyi, twi, tei — W3MEpPEeHHble 3HavYeHus TemnepaTtypbl B i-TOW
noBepo4Hon Touke, °C;

(5.10)

tycpi — CPEAHEeE 3HaYeHne N3MepeHHON TeMmnepaTtypbl B i-TON NOBEPOY-
How Touke, °C.

OnpeneneHve oTHocUTenNbHOM norpewHocT TB npu mnamepeHun
Temneparypbl BbINOMHAETCH MO hopmyrne:

t .-t
8gy = %0'100%, (5.11)

0i

raoe dtgy — OTHOCUTENbHAst MOrpeLHOCTb TB B i-TOWM NOBEPOYHOW TOYKE npun
n3mepeHun Temnepatypsbl, %;

toi — AEeNCTBUTENBbHOE 3HA4YeHWe TemnepaTtypbl B i-TON MOBEPOYHOM
TOuKe, OnpeaeneHHoN No NokasaHUsM MarasuHa conpoTmereHun, °C.

PesynbTaTbl NOBEPKM CUHUTAKOTCSH MOSIOKUTENbHBLIMW, €CINU OTHOCU-
TernbHble norpewHocTn TB npu nsmepeHun Temneparypbl BO BCEX MoBe-
POYHbIX TOYKaX He NpesbIWaroT 3HadeHnn + 0,2 %.

Mo pe3ynbTatam NOBEPKN AenaeTcs OTMETKAa O COOTBETCTBUM B Mpo-
Tokone (MpunoxeHne A).

Onpepaenenune norpewHocTy TB npu namepeHnn aaBneHus

[na noBepkn KaHana uamepeHus aaeneHuss TB K ero Bxogy BMeCTo
M nogkntoyaeTcss UCTOMHUK TOKa. [oBepka BbIMOMHAETCA Mpu TOKax, Co-
orBeTcTBYoWMX gasneHnsam 0,25-P...6, 0,5-Pavs, 0,9-Pravs, A€ Pras —
HambonblLUee 3Ha4YeHne N3MepaemMoro AasrneHnsi. ToK ycTaHaBNMBaeTCs C
ponyckom + 10 %. B cOOTBETCTBMM C YCTAHOBMEHHBLIM TOKOM onpeaens-
eTcqa OenCTBUTENbHOE 3Ha4YeHne aaBnenuns P;.

TB ycTaHaBnuBaeTcs B pexuMm mHavkaumm gaeneHunda. C TB (B Tom
yucne no RS-BbIxoQy) CHNTBIBAETCS N3MEPEHHOe 3HavYeHne gasrnenus P,.
B kaxxgon noBepo4HOM TOYKE CHMMAETCs Mo Tpu 3HaveHuna P, n onpege-
naeTcsa cpegHee apugmeTnyeckoe B COOTBETCTBUMN C (hOpMYIION:
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5.7.7.

P.+P. +P.
Pmcpi: I/I1I+ §2|+ n3i

, (5.12)

roe Puii, Puoi, Pusi — N3MepeHHbIe 3Ha4YeHns1 AaBneHust B i-TOM NOBEPOYHON
Touke, Mla;

Py cpi — CPEAHEE 3Ha4YeHne M3MEePEeHHOro JaBneHns B i-TON NMoBepoy-
Hou Toudke, MlMa.

OnpepgeneHne NOrpeLlHoOCTN NPy U3AMEPEHNN AABNEHMS BbIMONHAETCS
no coopmyne:

P -P.
Brgp = ——2.100% (5.13)
I:)O
PesyanaTbl NMPOBEPKN CHUTAOTCA MONOXUTESIbHbIMWU, €CJTN NorpeLu-
HOCTb TB npu namepeHnn gaeBneHnss BO BCEX NOBEPOYHbIX TOYKaX He npe-
Bbiwaet + 0,5 %.

B npoToKone (|_| punoxeHne A) AenaeTcd OTMEeTKa O COOTBETCTBUN.

OnpegeneHne norpewHocT TB npu namepeHun KonmyecTBa TennoBOW
SHEpPrnm 1 TENOBOM MOLLHOCTU

MoBepka TB npu M3amepeHun Konudectsa TEMSIOBON IHEPIrUU U Ten-
NOBOW MOLLHOCTM BbINOSIHAETCS B COOTBETCTBUM C Tabn.16.

Tao6nuua 16
MNoeepouHas MwuHnmansHoe Heobxogmmoe Temnepatypa
TOYKa KOIMYECTBO MMMYIbCOB, (06beM, M3) TennoHocutens, °C
1 4000 (40) 30x1
2 4000 (40) 70+ 2
3 4000 (40) 130+ 5

MmnynbcHbin Bxog TB, reHepatop npsiMOYronbHbIX WUMMYMbLCOB U
YacTOTOMEP MOAKMYATCA TakMM 0Bpa3oM, YTOObI MMMYbChbl C reHepa-
TOpa Mo paspeLlaroLLemMy CUrHarny HadynmHanu noctynartb Ha UMMYNbCHbIN
Bxoa TB 1 cyeTHbIN BXo4 YacToTtomepa. Ha Bxogbl TB, npeaHasHavyeHHble
ana nogknodeHns T, nogknioyaloTcs MarasvHbl conpotmBneHunn. ML
UMUTUPYETCHA C MOMOLLIbIO MCTOYHMKA TOKA UMW 3HaYeHne OaBfeHns BBO-
anTca nporpammHo. [laBneHve ycTaHaBnvMBaeTCA (PUKCUPOBAHHLIM U3
avanasona 0,1-1,6 MlMa.

C Y4ETOM TEMNEepaTypbl U OAaBEHUA onpenendeTca SHTanbnmna Ten-
JIOHOCUTENA.

Mepen kaxabiM M3MEPEHMEM B MOBEPOYHON TOYKE MNPOU3BOAUTCA
cbpoc nokazaHMn YacToToMepa M permcTpaums HadarnbHoro aHavyeHna W,
[kBT-4 (Ckan)] no nokasaHnam uHaukatopa TB B pexume nHaukaumm Ko-
nnyecTBa TENSOBON 3HEPTUM U NO MOKa3aHWsIM NEePCOHArbHOO KOMIMbO-
Tepa, nogkntoyaemoro kK TB no RS-Bbixoay.

[Mocne OKOH4YaHUA npouecca nogadn MMMNyrbCoB PErMCTPUPYETCS KO-
HeyHoe 3HaveHne Wk [kBT-y (['kan)] Ha nngukatope TB (n/vinn MNK) n ync-
no vmnynbcoB N, N3MEepPEHHOE CHETUMKOM MUMNYNbCOB. MokasaHus nHau-
kaTopa TB ukcupytoTcs no nctedyeHnn 6 MmH nocne okoH4YaHus Habopa
KOnuMyecTBa UMMynbCOB B AaHHOWN NOBEPOYHOWN TOYKE.
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M3mepeHHoe 3HayYeHne KormyecTBa TEMNSIOBON IHEPrnm paccumTbiBa-
eTCH No pa3HOCTN nokasaHun TB:

W, =W,-W,; (5.14)
roe W ,; — namepeHHoe KONM4ecTBO TEMNMOBOM SHEPTM B i-TOW NOBEPOYHON

Touke, KBT-y (Ikan);

W, — Ha4YanbHoe 3Ha4YeHne nokasaHuin TB B i-TOM NOBEPOYHON TOUKE,
kBT-4 (I'kan);

W, — KOHEeYHOe 3HadeHue nokasaHui TB B i-TOM NMOBEPOYHOM TOMKeE,
kBT-4 (I'kan).

N3mepeHHOe 3Ha4YeHne TennoBo MOLHOCTY onpeaensietcst no gop-
myne:

E =—=. (5.15)

roe E, — namepeHHoe 3HavyeHue TensoBorM MOLLHOCTU B i-TOWM NOBEPOYHOMN
Touke kBT (Mkan/v);

T.,— Bpems cyeta umnynscos W ,; B i-TOM NOBEPOYHON TOYKE, Y.
[encteutenbHoe 3Ha4YeHMe KonmyecTBa TEMSOBON JHEPrun Ona Tex
e 3Ha4YeHur napameTpoB TENNIOHOCUTENSA onpeaensdeTcsa no opmyrne:
WOi :hlpINle’ (516)
roe Wy, — OeNCTBUTENBbHOE 3HA4YeHMEe KOnmMyecTBa TEMSIOBON SHEPTUM B i-
TOW NOBEPOYHOM TOouKe, KBT-Y ([kan);

h, — aHTanbnNusa TennoHocuTens, onpeaensemas no 3Ha4YeHUsaIM UMU-
TMPYEMbIX TeMnNepaTypbl U OaBMEHUS B i-TOM MNOBEPOYHOM TouKe, KBT-u/kr
(MCkan/kr);

K, — KoHCTaHTa npeobpasoBaHs Mo MMMYNbLCHOMY BXoay, MM,

N; — KONM4YEeCTBO MMMNYIbCOB, HACHNTAHHOE YaCTOTOMEPOM B i-TOM Mo-
BEPOYHOWN TOYKE, LUT.;

p; — MAOTHOCTb TEMNSOHOCUTENS NPU NapameTpax TensioHoCUTeNd B i-
TOW NOBEPOYHOMN TOYKE, Kr/m°.

[enctBntensHoe 3HavyeHue TEMnSIOBOM MOLLHOCTU ornpeaensieTcsa no
dopmyre:

E,=—"; (5.17)

raoe E, — OencTBuTEnbHOE 3HaYeHWe TEMnmoBOM MOLLHOCTU B i-TOW
noBepoyHon Touke, KBT (Mkan/v).

OTHocuTenbHasa norpewHocTs TB npu nsmepeHun konuvyectsa Ten-
NOBOW 9HEPrum paccynTbiBaeTcs rno popmyre:

W= Woi 10004 ; (5.18)

8TBWi =
oi
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2.

roe Wy — [OenUcTBUTENbHOE 3HavyeHue TennoBOW 3Heprmm B i-TOW
NOBEPOYHOWN ToUKe, KBT-y (['kan);

W,, — cpegHee 3HavyeHMe M3MEPEHHOrO KONMYyecTBa TensIoBOW 3Hep-
MK B i-TOM NOBEPOYHOM Touke, KBT-y (Ikan);

dtewi — OTHOCUTESNbHAs NOrpewHocTs TB npu namepeHnn TennoBou
SHepruu B i-TON NOBEPOYHON TOuKe, %.

OTHOoCcUTENbHbIE NorpelwHocT TB npu namepeHun TennoBON MOLL-
HOCTW paccunTbIBaOTCSA No opMyne:

ﬁ.loO%; (5.19)

8TBEi =
Oi
raoe E, — [OencTBUTENbHOE 3Ha4yeHue TENoBOM MOLLHOCTM B i-TOM
noBepoYvHON Touke, KBT (Mkan/y);

E, — cpegHee 3HayYeHWe M3MEPEHHOW TEMnroBOM MOLLHOCTU B i-TOM
NoBepPOYHON Touke, KBT (Mkan/v);

d1gei — OTHOCUTENbHAsA NOrpelwHocTe TB npu namepeHun TennoBon
MOLLHOCTM B i-TOW NOBEPOYHON TOYKE, %.

Pe3yJ'IbTaTbI NOBEpPKN CHUTaKTCA MNONOXUTEIIbHbIMKU, €Clln OTHOCWU-
Te€NnbHaaA MOrpewHoCTb Npu NamMmepeHmnmn Konmnyectea TEnnoBoun QHEPIrnn n
TENoBOM MOLLHOCTU BO BCEX NMOBEPOYHbIX TOYKaxX He npeBbllLlaeT 10,5%.

Mo pesynbTatam noBepkn Aenaetcs oTMeTka B npotokone (Mpuno-
xeHue A).

MpumevaHus:

[onyckaetca onpenensTb MOTPEWHOCTb  TOMbKO MpU  U3MEPEHUU
KONM4yecTBa TEMNIOBON SHEPTUN.

Mpn npoBegeHUM MOBEPKM B COOTBETCTBUM C TpeboBaHmamu n.5.7.6
onpegeneHne norpewwHocT TB npu nsmepeHnn pacxoga, Temneparypbl v
OaBnNeHns O0MyCcKaeTCA He BbIMOMHATD.

5.8. OchopmneHue pe3ynbTaToB NOBEPKN

5.8.1.

5.8.2.

Mpn nonoxuTenbHbIX pedynbTatax noBepku B npotokone (Mpunoxexue A)
Jenaetca OTMeTKa O TOAHOCTM K  3Kchnyatauuu, odopMnsieTcs
CBMOETENbCTBO O MOBEPKE WM [enaeTca oTMmeTka B nacnopTte TB,
YOOCTOBEPEHHbIE MOBEPUTENBbHBIM KNEMMOM M MOAMNUCLIO MOBEPUTENS,
TB ponyckaetcs K MPUMEHEHUIO C HOPMMPOBAHHLIMW 3HAYEHUSAMU
MOrpeLHoOCTH.

Mpn oTpuuatenbHbIX pe3ynbTaTtax noBepku TB nponssoguTca norawleHve
NOBEPUTENBLHOrO KrnerMa B cBMaeTenscTee unm nacnopte TB v BblaaeTcs
N3BELLEHME O HEMPUroAHOCTU C YyKasaHueM npuyunH. B atom cnyyae TB
nocne peMoHTa NoABepraeTcs NOBTOPHOW MOBEPKE.

59



NMPUNOXEHUE A. NMPUNOXEHUA K METOOUKE NMOBEPKU

(obsizaTenbHoe)

Cxema nogknoyYeHus TensioBbIYUCNNUTENA npu noBepke

TEMNNOBLIMNCITATEIb
(RS-485)
nat ... N4an MNT1 ...MNTn MP1 ...MPn RS-232
A A A A
NcTouHuk R » MK
TOKa —%
(W% » Cul

R - Maz2a3suH corpomusrieHud;

" - 2eHepamop UMybCcos;

rgit...rnan - exodei 018 NoOKno4YeHUs npeobpasosamernel 0asreHuUs;
[1P1...[IPn - 8x00k! 05151 NodKo4YeHUs rnpeobpasosameried pacxooa;

[1T1...MN1Tn - exo0dbI Onsi NOOKOYEeHUs rpeobpasogamerieli memrnepamypabl;
K - rIepCoHarslbHbIlU KOMbomep;
Cun - cHYeMYUuK UMIYI1bCO8.

Puc.A.1. Cxema nogkntoyeHusa TB npu noBepke.
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MpoTokon noBepku TennoBbluncnutens «B3JIET TCPB»

(pekomeHgyemas cpopma)

3aBoAckon Homep McnonHeHne
["og BbINycka
Bua nosepku
MyHKT
HanmeHoBaHune onepauumn OOKyMeHTa Otmerka o Mpumevanune
MO NnoBepke COOTBETCTBUUA
1. BHewHuin ocMmoTp 5.7.1
2. OnpoboBaHne 5.7.2
3. NoaTeepxxaeHne cooTBETCTBUSA NPO-
rpaMmHoro obecneyeHus 5.7.3
4. OnpegeneHve NorpeLwHocTy Npu ns-
mMepeHun obbema (Macchl) U cpeaHero
06bEeMHOro (MaccoBoro) pacxoga 5.7.4
5. OnpegeneHne NOrpeLwHoOCTN Npu U3-
MEepeHUn TeMneparypbl U pasHOCTU
Temneparyp 575
6. OnpegeneHne NorpeLHoOCT Npu n3-
MEPEHNN JaBNeHns 5.7.6
7. OnpegeneHne NOrpeLHoOCTN Npu n3-
MEpPEHUN KonmnyecTBa TEMNSI0BOM 3Hep-
MM 1 TENJSTIOBON MOLLIHOCTU 57.7

TennosbluMcnnTEND K aKkcnnyatauuu
(rogeH, He roaeH)

[ata noeepku " " 20 r.

MoBepuTens

(noanuchb)

(©.1.0.)
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