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Hactosawmin OOKyMEHT pacnpOCTpaHSAeTCa Ha TennoBbIYUCIIUTEND
«B3JIET TCPB» wncnonHenna TCPB-027 n npegHasHaveH ons oO3Ha-
KOMIIEHUS NONb30oBaTeNA C YCTPOMCTBOM TENMOBLIYMCINTENSA U NOPAL-
KOM ero akcnnyartaumn. Yactb | cogepXut TexHm4eckoe onucaHue, no-
pAOoK obcnyXnuBaHns U MeTOAMKY NOBEPKN TEMSOBLIYNCIINTENS, YacTb
[l — pUCYHKN, CXeMbl, onMcaHne napaMmeTpoB TEMSIOBLIYNCIIUTENS U pe-
KOMeHOaLmMmM No ero HacTpPonKe.

B cBs3M ¢ nocToaHHON paboTon MO ycoBepLUEHCTBOBaHUIO Npnbo-
pa B TENnoBblYMCIUTENE BO3MOXHbI OTSIMYUSA OT HACTOSALLLErO PYKOBOA-
CTBa, HE BNUAKOLLME HA MEeTPOSIornyeckne xapakTepucTmkm n gyHKLMOo-
HanbHble BO3MOXHOCTU Npunbopa.

MEPEYEHb NMPUHATBLIX COKPALLEHNW

YKKWN - XXMOKOKPUCTaNIM4YeCcknum NHOMKaTop;

HC - HewTaTHasa cutyauus;

HCX - HOMUHanbHas cTaTU4ecKkasl XxapakTepuctTunka npeobpasoBaHus;
na - npeobpa3oBaTenb AaBMEHUs;

MK - NepcoHanbHbIM KOMNLIOTEP;

no - NnporpaMmHoe obecneyeHue;

MNP - npeobpasoBaTenb pacxoaa;

nT - NnpeobpasoBaTtesib TeMmnepartypbl;

nyo - «[MpaBuna ycTponcTea a51eKTPOYCTaHOBOKY;
P3 - PYKOBOZCTBO MO 3KCnyaTauunu,;

B - TENSIOBLIYUCTINTEND;

Y3P - YNbTPa3BYyKOBOW pacxogomep;

o - 9KcnnyaTauMoHHas AOKYMeHTauus;

OMP - ANEeKTPOMarHUTHLIN pacxogomep.

NMPUMEYAHWME. Bug HaummeHoBaHus unu obo3HaAYeHusi, BbIMOS-
HEHHOro B TeKCcTe M Tabnvuax pyKoBOACTBA NO 3KCnsyaTtaumm X1pHbIM
WwpndTom, Hanpumep, Tennocucrema, COOTBETCTBYET €ro oTobpaxe-
HUIO Ha gucnnee npubopa.

* % %

» Tennosbiqucnumens «B3JIET TCPB» 3apeaucmpuposaH 8 [ocydap-
cmeeHHoM peecmpe cpedcme usmepeHul P® nod Ne 74739-19 (ceu-
demenbcmeo 06 ymeepxO0eHUu murna cpedcme  u3MepeHul
OC.C.32.006.A Ne 73588).

» Tennosbiqucnumens «B3JIET TCPB» coomeemcmgyem mpebosaHu-
SIM HOpMamueHbIX OOKYMEHMO8 0 3/1eKmpoMazHUMHolU coemecmu-
mocmu u 6e3onacHocmu.

» Tennosbiqucnumens «B3JIET TCPB» pa3peweH K NpuMEHEHUK Ha Y 3-
J1ax yyema mensioeou 3Hepauu.

YOocToBepsaoLLmMe OKYMEHThbl pa3melleHbl Ha cante www.vzljot.ru
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FrAPAHTUU U3TOTOBUTENA

|. WN3rotoBuTenb rapaHTupyeT cooTBeTcTBME Tennosbluucnutenen «B3JET
TCPB» wncnonHeHna TCPB-027 TexHunyeckum ycroBuamM B npegenax
rapaHTUMHOrO CpoKa, ykasaHHOro B nacrnoprte Ha usgenue, npu cobrnogeHun
cnefyroLwmnx yCrnoBumn:

1. XpaHeHwe, TpaHCMopTMpPOBaHWE, MOHTaX W JKChnyaTauus wusnenuvs
OCYLLIECTBNATCA B COOTBETCTBUU C TpeboBaHUSAMN 3KCNIyaTaunoHHOM
AOKYMeHTaL K.

2. MoHTax 1 nyckoHanago4Hble paboTbl NpoBeAeHbl creunann3npoBaHHOM
opraHusauuen, UMeroLLEen NpaBo Ha BbINOMHEHWE AaHHOro Buaa pabor.

. B cnyyae Bbixoga o6opygoBaHuMsi W3 CTPOS, FApaHTUWHbLIM  PEMOHT
NPOU3BOAUTCA B T[OMIOBHOM WU  perMoHasnbHbIX CEPBUCHLIX LEHTpax,
aBTOPM3MPOBAHHbLIX N0 paboTe ¢ obopyaoBaHMeM ToproBon Mapku Banet, npu
cobnogeHMn  ycrnioBuni  akcnnyataumMm  u TpeboBaHWW, yKa3aHHbIX B
aKcnnyaTauMOHHON AOKYMEHTaLUM.

[ll. TapaHTUMHBIN PEMOHT TENSOBbIYMUCIIUTENEN, U3FOTOBIEHHbLIX MO 4 Knaccy
©e3onacHOCTN 1 nNpegHa3Ha4vyeHHbIX Ans paboTbl Ha 06beKTax MCNOSb30BaHUS
aTOMHOW 3Hepruun, NPpoM3BOANTCS TOMNbKO Ha NPeanpuUATUN-U3roToBUTENE.

IV. N3roToBUTEND HE HECET rapaHTUIHbLIX 00513aTENLCTB B CrEAYOLWNX Cry4vasx:
a) OTCYTCTBYET NacnopT Ha u3genue;
0) n3genue nmeeT MexaHMYecKne NOBPEXOEHMS;

B) M34enve XpaHWnocb, TPaHCMOPTUPOBANioCb, MOHTMPOBANOCH WIK
3KCNNyaTMpPOBanocb C HapylleHneM TpeboBaHWI 3KCnyaTalMoHHON
AOKYMEHTaLUN Ha usgenve;

r) OTCYTCTBYET UnNun noBpexaeHa nnomba ¢ NnoBepuUTESbHbIM KIENMOM;
A) nsgenve nogsepranocb pa3dopke nnu gopaboTke;

€) rapaHTUsi He pacnpoCTpPaHsIeTCA Ha pacxogHble Matepuansl U getanu,
NUMetoLLME OrPaHNYEHHbIN CPOK CIYXObl.

MHdopmauma no cepBucHoOMy O6CnyXMBaHMIO NpeacTaBfieHa Ha caunTte
http: www.vzljot.ru B pasgene CepBuc.
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1. OMACAHUE U PABOTA

1.1. Ha3zHayeHue

1.1.1.TennoBblMMCNUTENDb «B3NET TCPB» npegHasHa4eH ans
NUCMONb30BaHNA Ha y3rnax yyeTa TenrnoBOW 3JHeprMm C  uernblo
N3MepeHns napameTpoB TEMNSIOHOCUTENS U NpeacTaBfeHNs AaHHbIX NO
noTpebneHunto Tensno- n BO4OPeCcypCcoB.

Tennosbluucnutens cootsetctByeT TOCT P 51649-2014, peko-
mMeHgauuam MU 2412, MU 2573, MO3M R75 u gpyron HopmMaTUBHOM
AOKyMeHTaumMu, pernaMmeHTupytoLlen TpebosaHna k npubopam yyera.

1.1.2.Tennosbiumcnutens «B3JIET TCPB» wucnonHeHnsa  TCPB-027
obecneymBaer:

- U3MepeHne C NOMOLLLID NepPBUYHbLIX NpeobpasoBaTtenen TeKyLwmx 3Ha-
YeHWn pacxofa, TemnepaTtypbl U AaBrneHUs B 6-TU HE3aBUCUMbIX TOY-
Kax nsamepenus (tpybonposogax);

- onpegeneHne Tekywmnx un cpegHux 3a MHTepBaln apxmBnpoBaHuA 3Ha-
YyeHun napamMeTpoB TENJIOHOCUTENA B 6-Tn pac4yeTHbIX KaHalax;,

- onpeaeneHne 3HadeHun TennoBon MOLWHOCTU U KONMYeCcTBa TENSOThI B
3-X TenfocnucTemMax;

- BBOA Npu HeoOXOAMMOCTM U UCNONb30BaHWE B pacyeTax AO0roBOPHbIX
3HaYeHU NnapamMeTpoB TEMNNOHOCUTENS;

- NpveM No nocrnegoBaTeribHOMY MHTepdelncy 1 ncnonbL3oBaHue B pac-
yeTax TeKYLLMX 3Ha4YeHUI TemnepaTypbl HA UCTOYHMKE XONOAHON BOAbI;

- BO3MOXXHOCTb MPOrpaMMHOro KOHMUIypMpOBaHUSI CUCTEMbI N3MEPEHMS
N anropuTMOB pacyeTa C y4eTOM BuAa KOHTPONMPYEMOW TennocucTe-
Mbl 1 Habopa Mcnonb3yemblx NepPBUYHBLIX Npeobpa3oBaTenen pacxoaa,
TemnepaTypbl U AaBNeHNS;

- BO3MOXXHOCTb OpraHu3aumu Tensoyyeta B OOHOM TEMNNOCUCTEME Kak B
OTONUTENbHBIN, TaK U B MEXOTOMUTENbHBIA CE30H C aBTOMAaTU4EeCKUM
nepeknyYeHnem Ha COOTBETCTBYIOLLMIA anropuTM pacyeTa;

- apxvMBMpOBaHME B 3HEProHe3aBUCUMOW NaMsaTW pe3ynbTaToB M3Mepe-
HWIA, @ Takke YCTaHOBOYHbIX MapamMeTpPOB;

- BeZleHue XypHana gencTBuin onepaTopa;

- MHOVKaLMIO M3MEPEHHbIX, PacYeTHbIX, YCTAHOBOYHbIX U apXMBUPOBaH-
HbIX NapameTpoB;

- BbIBO4 pe3yNibTaTtoOB U3MepeHndA B BUAE YaCTOTHO-UMMYJIbCHONO WIN
J1OrmM4ecKkoro curHana,;

- BblBO4 N3MEPUTENBbHOW, ANArHOCTUYECKOW, YCTAaHOBOYHOWN, apXMBHOW U
Apyron nHcopmaumm 4vepes nocrnegoBaTenbHbIin MHTEepdenc RS-232
unn RS-485, a Takke yepes nHrepdenc Ethernet;
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- aBTOMaTN4EeCKUIN KOHTPOJIb N UHOWKaAUUIO HaJTIM4nA HeMCHpaBHOCTeVI

B3aMMOZENCTBYOLWMX NpeobpasoBaTenien M HewTaTHbIX CUTyauui B
Tennocuctemax, a Takxke onpeaeneHne, UHOANKaLMIO U 3anucb B apxu-

Bbl BpeMeEHN Hapa6OTKI/I N NMpocToAa And KaXkOon U3 TeNOCUCTEM;

- YCTAHOBKY KpUtepud (bMKcaLl,I/II/I n BUAa peakuunn TenioBblMNCIINTENA HaA
BO3MOXXHbl€ HEUCTPABHOCTUN UIN HELUTATHbIE CUTYaUuu,

- 3alnTy apXmBHbIX U YCTAaHOBOYHbIX AaHHbIX OT HECaAHKLUNOHUPOBAHHOIO

pocryna.

1.2. TexHUYeCKUE XapaKTePUCTUKN

1.2.1. OCHOBHbIe TexHn4yeckue
npusegeHbl B Tabn.1.

XapaKkTepuctukun

TennoBblMUCNNUTENA

Tabnuua 1
HaumeHoBaHve napameTtpa 3HavyeHue napameTpa Mpum.

1. Konn4yecTBo ToYeK U3MEepPEHUs Kaxaoro n3 nepBuy-

HbIX NapaMeTpoB (pacxoga, TemnepaTyphbl, AaBne-

HKUA) Jo 6
2. KonnyecTBO KOHTPONUPYEMbIX TEMIIOCUCTEM go 3 Mpum.1
3. AnanasoH namepennsa cpegHero o6bLemMHoOro pac-

xoaa, m3/y ot 0,01 go 1 000 000
4. lnana3oH namepenuns temnepartypsl, °C oT muHyc 50 go 180 | lMpum.2, 3
5. [lnanasoH nsmepeHns pasHoCcTn TeMmnepaTtyp B Mno-

o Mpum.2

garouwem n obpatHom Tpybonposogax, °C oT 1 8o 180
6. [lnanasoH namepenna gasnenus, MMa otr0p02,5
7. HanpskeHvne nutaHns NOCTOSIHHOIO Toka, B 24 Cm.n.1.2.4
8. NoTtpebnaemas MOWHOCTL, BT He bonee 2,5 Mpum.4
9. CpegHsis HapaboTka Ha OTKas, M 75 000
10. CpegHun cpok cryxobl, et 12

NMPNMEYHAHUA:

1. B cnyvae opraHuvsaumMm B OOHOM U3 TenrocucTtem TensoydeTa C
aBTOMaTUYECKUM MEepeKIioYeHneM anroputMa pacdeta npu nepexoae

OoT oTonnTeribHoro ce3oHa K

MEeXOTONMNTESIbHOMY

KONMYeCTBO KOHTPOSIMPYEMBIX CUCTEM He Bonee 2-x.

2. 3HaueHue
XapakTepuctmkamm
COMpOTUBIIEHMS.

napameTpa

onpeaensaeTcs
UCMOomnb3yeMblIX

n

obpaTtHo

TEXHUYECKMMHN

Tepmonpeo6pasoBarenein

3. BO3MOXHO M3MepeHVMe U apxvMBMpOBaHWe TemnepaTypbl Hapy>KHOro
BO34yXa NPV YKOMMIIEKTOBAHMM TEMNOCYETYMKA COOTBETCTBYHOLLMM
TepMonpeobpasoBaTernieM ConpoTUBIIEHUS.

4. be3 y4yeTa MOLLHOCTH,

notpebnsemon

npeobpasoBaTtensamun pacxoaa v AaBreHus.
1.2.2. Tennosblumucnutenb obecneymBaeT 3NeKTPoOnNUTaHME MOCTOSAHHbIM

HanpsbkeHnem 24 B +

A E5qeT

NOAKINMKYEeHHbIMN K

B

1 % 0o LWecTn OaTYMKOB OaBneHust Npu Toke 40



20 MA Ha JaTyvMk M OO0 WeCTU AaTyMKoB pacxoda npuv MOLLHOCTM
notpebnenus oo 3 BT Ha gaTyuk.

1.2.3. TennoBbluMcnuTenb obecneynBaeT xpaHeHWe pesynbTaTtoB paboTbl B
apxuBax:

- YacoBoM — 3a 1500 npeabigyumx 4acos (62,5 npeablayLumx CyToK);
- CYTOYHOM — 3a 366 npeablayLmnx CyToK;

- MecsiyHOM — 3a 48 npeaplayLmnx MecsLEeB;

- XXypHarne gencteum onepatopa — go 2000 3anucen.

BpeMﬂ COXPaHHOCTU apXMBHbIX, a TakKXe YCTaHOBOYHbIX AOaHHbIX
npn OTKINKOYEHUN BHELLHEro nntTaHnda — He MeHee 5 ner.

1.2.4. AnekTponuTtaHue TennoBblyMCNUTENs ocyLecTBnsaeTcs
CTabunmM3anpoBaHHbIM HaNpsXXEHWEM MOCTOSIHHOIO TOKa HanpshKeHuem
n3 gmanasoHa (22-29) B c yposHem nynbcauuni He 6Gonee +1,0 %.
MutaHne oT ceTn nepemeHHoro Toka ~220 B 50 [y moxeTt
obecneunBaTbCs C MOMOLLBIO UCTOYHMKA BTOPUYHOIO MUTAHUS.

1.2.5. YCTONYMBOCTb K BHELLUHMM BO34enCTBYOWMM ¢hakTopam TB B pabodem
pexume:

- TemnepaTypa oKpyxatollero so3ayxa — oT 5 go 50 °C;

- OTHOCUTENbHAA BraxHOCTb — He 6onee 80 % npw TemnepaTtype OO
35 °C, 6e3 koHAeHcauun Bnaru;

- aTMocepHoe gaesneHune ot 66,0 go 106,7 kla;
- Bubpauma B gnanasoHe ot 10 go 55 Ny ¢ amnnutygon go 0,35 mm.
CteneHb 3awmTbl TB cooTBeTcTByeT koay IP54 no TOCT 14254.

1.2.6. TennoBblMMCNIUTENN, NpeaHa3HaAYeHHble AN O0ObEKTOB MUCMONb30Ba-
HUS aTOMHOW 3HEPrun, COOTBETCTBYIOT:

a) knaccy 4H (HM-001-15 wu HI-016-05) — no akcnnyaTtaunoHHOM
©e3onacHocCTU;

©) lll kateropun (HM-031-01) — N0 CENCMOCTOMKOCTH.
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1.3. MeTponornyeckme xapakTepuCcTuku

1.3.1.

1.3.2.

I'Ipe,u,enbl A0nyCckaeMbIX I'IOFpeLIJHOCTeI7I TennoBbIHUCITUTENA
COCTaBINAOT.

npu nU3MepeHun cpegHero o6bLEMHOro (MaccoBoro) pacxoga, obbema
(maccol) npu obpaboTke M3MepUTENbHOM NMHOPMaLUK, NOCTYNatoLWeNn
Ha umnynbcHble Bxoabl — £0,2 % (0THOCUTErbHAsA NOrpeLlHOCTb);

npu n3MepeHun cpegHero o6bLEMHOro (MaccoBoro) pacxoga, obbema
(maccbl), TennoHocutens npu obpaboTke M3MepuTenbHoOn MHpopma-
LuKn, nocTtynaroLlen Ha TokoBble Bxoabl — 0,5 % oT HanbonbLero ns-
MEPSEMOro 3Ha4YeHUs1 ANEKTPUYECKOro TOKa MepBUYHbIX U3MEPUTENb-
HbIX npeobpasoBaTenen pacxoga BO BCEM AManasoHe M3MepsieMblX
pacxogos (npusegeHHasa NOrpeLlHoOCTb);

npu namepeHnn temnepatypbl — £0,2 % BO BCeM uanasoHe nsmepsie-
MbiIX Temnepatyp Bbiwe 10 °C (oTHOcUTENbHas MNOrpPeLIHOCTb), Mpu
3TOM Pa3HOCTb OTHOCUTESbHbIX MOrPELIHOCTEN COrflacoBaHHbIX MO Mo-
rPELLUHOCTSIM KaHanoB M3MepeHnsa TemnepaTypbl COCTaBnseT no MoAy-
no 0,1 % (npu namepeHun TemnepaTtypbl B AgnanasoHe TemnepaTyp oT
0 po 10 °C abcontoTHasa norpewHocTb coctaBndet +0,15 °C);

npu mnamepeHmn pasneHuns — +0,5 % ot Hambonbliero namepssiemMoro
3HaYeHUs1 IANEKTPMYECKOro TOKa NEPBUYHLIX U3MEPUTENbHLIX Npeobpa-
3oBaTenen faBneHna (npyBedeHHas NorpeLLHoCTb);

npu N3MepPeHNn Konn4yecTea TENNOBON 3HEPTMM U TEMNOBOW MOLLHOCTHU
10,5 % (nNpw 3agaHHOM 3Ha4YeHUn aaBrieHNs);

npu N3MEpPEHUN BpeMeEHU paboTbl B pasnuyHbiX pexmmax — £0,01 %
(oTHOCMTENBbHAA NOrPELUHOCTDL).

Mpun paboTe TennoBbluMCINTENA B cocTaBe Tenmnocyetymka «B3JET

TCP-M» C  ucnonb3oBaHWEM npeobpasoBarenen pacxona,
TemnepaTtypbl M [aBneHus, YykasaHHbiXx B N.1.5.1, oTHOCUTESbHbIE
NOrpeLUHOCT NPU U3MEPEHUN, UHAOMKALMU, pernctpaummn, XpaHeHnn u
nepenade pes3ynbTaToB n3mepeHnn Konnyectsa  TennoTbl
cooTBeTCTBYIOT Knaccy 2 no FOCT P 51649-2014.
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1.4. CocTaB

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

Ta6bnuua 2

HaumeHoBaHue Kon-Bo [MpumevaHue
1. TennoBblMUCANTENb 1 MpumeyaHue 1

2. ACTOYHUK BTOPUYHOIO NuTaHnga =24 B 1 Mo 3akasy

3. KOoMNAeKT MOHTa)HbIN 1 MpumeyaHue 2

4. Macnopt 1

5. PykoBoacTBoO no akcnnyatauum u. |, 11 Mpumeyanue 3
NMPUMEYAHUNA:

1. MNpu BbINyCKe M3 NPOU3BOACTBA BbLIMOMHAETCH TUMNOBAs HacTpownka
KaHanoB  uM3MepeHuUs  pacxopa, Temnepatypbl U [aBreHus
TennosbluucnuTens. llapameTpbl TMNOBOM HaCTPOWKU MNpuBeneHbl B
Mpunoxennn J1 4.l P3. lo 3aka3dy moryT ObITb 3agaHbl gpyrve
3HayeHus napameTpoB HAaCTPOMKM.

2. CoctaB — B COOTBETCTBMM C 3aka3om. B Komnnekr moryt BXoOuTb:
kabenn cea3n TB ¢ npeobpasoBatenem pacxoga, npeobpasoBatenem
Temnepatypbl n/vnn npeobpasoBaTtenem gaBneHus; AnnuHa kabenen no
3akasy ns Tunopsga: 6, 12, 20, 30, 40, 70, 100, 150, 200 m.

3. OkcnnyataumoHHas AOKYMeHTauusa U KapTbl 3aKka3a Ha JaHHoe u3fe-
nve n gpyryro npoaykumo, Bbinyckaemyto dpupmon «B3JIET», pasme-
LLIeHbl Ha canTe no agpecy www.vzljot.ru.

Tam xe pasmelleH nakeT nporpamMmm «YHuBepcanbHbIA NPOCMOTP-
LLUMK», BKIHOYaOWNMA B CBOW COCTaB WMHCTPYMEHTasnbHy nporpamMmmy
«MonuTop Banet TCPB-02x» ansa paboTbl ¢ npubopom no nocrnegosa-
TenbHbIM UHTepdencam RS-232, RS-485 n untepdenicy Ethernet.
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1.5. YcTponcteo u paborta

1.5.1. MpnHUMN paboTbI

1.5.1.1. TennoBblYMCIUTENDb
npeacrasngaeT

cobon

«B3JIET TCPB»
MUKPOMPOLIECCOPHbIA
BblYUCNIUTENbHLIA ONOK C XUOKOKPpUCTarmin4yeCkum MHONKaAToOpoOM "

KHOMOYHOW NaHEesnbH ynpaBJieHUA.

MpuHunn gencteus TB ocHoOBaH Ha M3MepeHUn NEPBUYHLIX Napa-
METPOB TEMSIOHOCUTENST C MOMOLLbD npeobpasoBaTenen pacxoaa,
TemnepaTypbl, AaBneHna n obpaboTke pe3ynbTaTtoB U3MEPEHUN B CO-
OTBETCTBUU C BblOpaHHbIM anroputMom. CTpyKTypHasa cxema TensioBbl-

qyucnutend npmnesegeHa Ha pVIC.1.

TennoBbluucnuTenb

WHgukaTop
A

Moaynb 06paboTkm faHHbIX

Knasnartypa

A

UCMOJTHEeHNA

NOoTOKa

- » RS-232
KomBuHMpoBaHHbIN - > RS-485
MoAyne . JuckpeTHbIN
MnaTta Bbl4UCIUTENS > BbIXOA
T Tt T 1
: Mopynb Ethernet et » Ethernet
L ]
A
| 44
Mnara BUM | =24 B
nsamepuTens - |
4 UcTOoYHUK
BTOPUYHOro
Moaynb nuTaHua
KOMMYyTaLuu A *
KommyTaumoHHas nnarta ~220B 50 Iy
AAAAAA AAAAAA AAAAAA 4
=i = 171 [ [ 171
1o I I I o I CurHan
[ I I I I I
I &l I g = L, HanpasneHus
Ic| = = cl 1= (=
o I I I Il I
L i i B L i

BUTIT — ecmpoeHHbIU UCMOYHUK 371eKmMpornumaHusi;

[P, 4, INT — npeobpaszosamernu pacxoda, 0aerieHUsi, meMmrnepamypsbi.

Puc.1. CTpyKTypHas cxema TensioBblYUCINTENS.
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TennoBbIYNCNUTENb BbINOSHSET:

- npeobpasoBaHne n 06paboTKy CUrHaNOB, MOMYYEHHbIX OT NEPBUYHbIX
npeobpasosatenen (MNP, MNT n MA4);

- BTOPUYHHYHO 06pa60TKy N3MEPEHHbIX 3Ha4YeHun napamMmeTpoB U BblHUNC-
NNIeHne TernsioBbiX NapamMeTpoB NO YCTAHOBJIEHHbLIM cpopmynaM pac4yeTa;

- apxmBunpoBaHne n XxpaHeHmne B 3HepFOHe3aBI/ICVIMOI7I namMAaTn pesylbTa-
TOB I/13MepeHMl7I, BbIYNCIEHUI N YCTaHOBO4YHbIX NapamMeTpoB,

- BbIBOA U3MEpPUTENbHOW, apXMBHOW, AMArHOCTUYECKOM U YCTAaHOBOYHOM
nHgopmauum Ha aucnnen XKW n yepes nHtepcpenc RS-232 (RS-485),
Ethernet;

- ynpasneHne QUCKpPEeTHbIM BbIXO40M;

- aBTOMaTU4eCcKmmn KOHTPOJIb 1 MHOUNKALUUKO Haln4vn4a HeI/ICI'IpaBHOCTeIZ 7
HeLWTaTHbIX CMTyaLl,MVI (HeLIJTaTHbIX pexmnmon pa6OTbI TeI'IJ'IOCI/ICTeM).

XKW obecneunBaeT BbIBOA YeThIpEX CTPOK andaBnTHO-LMGPOBOM
nHgopmauum npu 20 cumeonax B cTpoke. lepnog oOHOBNEHUs TeKy-
wen nHgopmaunm Ha XXKWN coctaBnsaeT 2 ¢. Pa3psgHOCTb UHAMKaLMN
napameTpoB Ha Aucnree TenrocyeTynka npueegeHa B Tabn.B.1 4.l
P3.

1.5.1.2. ina noctpoeHna Ha 6a3e TB Tennocyetumka «B3JIET TCP-M» (Homep
74420-19 B [OCymapCTBEHHOM peecTpe CpencTB uaMepeHun PO)
HeobxoaMMo ncnonb3oBaTb NpeobpasoBaTenu pacxoga, TemnepaTypbl
W OaBrieHusi, cornacoBaHHble C TEMNMOBbLIYUCANTENEM MO TEXHUYECKUM
N METPOSIOrMYECKMM XapaKTEPUCTUKAM.

Tunbl npeobpasoBaTenen pacxoga, TemnepaTypbl U AaBneHus,
ncnonb3yemMble A NOCTPOEHUA TenocyeTymKka, NpuBeaeHbl B onvca-
HUM TUNa Ha TennocyeTymk «B3JIET TCP-M».

OnucaHve npuHUMNa AENCTBUS U TEXHUYECKME XapaKTepUCTUKK
npeobpasoBaTtenien pacxoga, Temnepartypbl U OaBfEHUs, UCMOMb3ye-
MbIX nsi noctpoeHnsa TennocyeTunka «B3NIET TCP-M» npuBeneHbl B
COOTBETCTBYIOLLEN IKCNITyaTaLUMOHHOM JOKYMEHTaL NN,

1.5.2. Cuctema namepeHus

OTnnunTenbHBIMU OCOBEHHOCTAMM MOCTPOEHUSI CUCTEMbI U3Mepe-
HUA Ha 0ase Tennosbluucnutena «B3JIET TCPB» wcnosiHeHuda
TCPB-027 asngeTtcq:

- nepapxmyeckas opraH1M3aums BbINOMHEHMS U3MEPEHWIA U BbIYUCTTEHWIA;

- BO3MOXHOCTb MMBKOro NporpaMMHOro M3aMeHeHUss KoHgurypauum name-
pUTENbLHON CUCTEMDI;

- BO3MOXHOCTb NMpPOrpamMMMpoBaHNSA anroputMa pacyeta napamMeTpoB B
KOHTPONMPYEMbIX TENSTIOCUCTEMAX;

- BO3MOXHOCTb MPOrpamMMHOro 3agaHusi yCrnoBuin ouKcaunm HewwTaTHbIX
cuTyauum n peakumnm TB Ha mnx nosiBneHve Onga Kaxgow u3 Tensocu-
CTEM.

CTpyKkTypa OCHOBHbIX WM3MEPEHWUA WM PACYETOB, BbLINOHAEMbIX B
TennoBblYMCINTESNE, NPUBEAEHA Ha pUC.2.
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ne1| .. | NP6 nT1 | ... | OT6 naot1| ... | NAe
v v v v ¥ ¥
Toukn namepeHus
N3mepeHune k=1 6
H
Qu t Py n
v v ¥
BuLiuncnenve KaHanJ'Il_:I (y):)icqegHble
— an.nor
pn = f(ti' Pj) tqac n P‘*ac n
hn = f(ti’ Pj) tcy1' n PcyT n t" Aor
an= vn'pn mMec n mMec n
n gor
m, = ]TQm ne dT i, j - HAEKCbI TO4eK n3MepeHust t
(-)r XB
Vi = I Qv n’ dT
]
v
Tennocuctemsl
N=1..3
CurHan
BbluucneHve Yuer Hanpasn.
E1 T NnoTOKa
N pa6 N
E2 Tnp N
E3N THc 1(2,3)N
T
W1(2,3), = E1(2,3), - dT
0
v
TW = W3, +(-) W3, +(-) W3, MToroBble gaHHbIe

ede H — nepenad no ebicome mex0y mecmom ombopa OassieHUs U MeCmom pa3-
meuweHus MNA;
Qm n dozs th doz, Pnaoe — 002080PHbIE 3HAYEHUS Napamempos;
txe — memrepamypa xo5100HoU 800kI, U3MepsieMass Ha UCMOYHUKE.

Puc.2. CTpyKkTypa OCHOBHbIX U3MepeHUn u pacyeTtoB B TB.

OnpepeneHns NCcnonb3yeMblX NOHSATUA.

«Touyka usmepeHusi» — mMecto (TpybonpoBoa) pasmelleHus npe-
obpa3soBaTenen nepBMYHbIX NAapaMeTpoB: pacxoga 06bEMHOro, TeMne-
paTypbl 1 AaeneHus. TB nmeet BO3MOXHOCTb ob6ecneyvmBaTb paboTy no
6-TK TOYKaM U3MEPEHMUA OIS KaX40ro BMaa napameTpa.

B TennosbluMcnuTene Ttoyka M3MepeHus xapaktepusyetca Habo-
POM U XapaKTePUCTUKaMW MUCMOMb3yeMblX AaTYMKOB. [MopsaKoBbIN HO-
mep «Toukm» (k = 1...6) cnyXmT nHaekcom gnst o6o3HavyeHnss napameT-
pa. Npu HeobxoamMmocTn moxeT ObITb 3aaH nepenag no BbICOTE MEeX-
Ay mectom otbopa gaBneHusa Ha TpybonpoBoae U MECTOM pa3Melle-
Hua 1.

«KaHan pacueTHbIN» — 3TO COBOKYMHOCTb AaHHbIX O NapamMeTpax
TEeNnnoHoCUTENS B OTAENTbHOW BETBU TEMNNOCUCTEMbI, PACCYMTaAHHbIX Ha
OCHOBaHUM U3MEPEHHbIX UMM OOrOBOPHbIX 3HAYEHUIN NEePBUYHbIX Napa-
METPOB W WCMONb3yEMbIX B pacyeTe pe3ynbTUPYHLUX napaMmeTpoB
Tennocuctembl. TB nveet 7 «kaHanoBy, rae 6 «kaHanos» (n = 1...6)
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onpeaeneHbl MakcUMarnbHO BO3MOXHbIM KONUYECTBOM TO4Yek M3Mepe-
HUs, a B 7-OM «kaHane» (n = 0) MoryT ObITb 3a4aHbl JOrOBOPHbIE Na-
pameTpbl UICTOYHMKA XONOAHOW BOAbI.

Kpome Toro, B TB nmeeTtcs BO3MOXHOCTb NpMemMa no nocnegoBa-
TenbHOMY UHTepdEenCcy n NCNoNb3oBaHME B pacdeTax TeKyLlero sHaye-
HUSA TeMmnepaTypbl, UI3MEPSEMON Ha UCTOYHMKE XONTOAHOW BOAbI.

Mog «TennocucrtemMon» nogpasymeBaeTcsl cMCTeMa pacyeTta Ten-
na ans KoHTpoNupyemoun TennocucTeMbl, cogepalien B obwem cny-
Yae nogarwoLwwmin (NnoaBoAdALLNIA) U 0BpaTHbIN (OTBOASALWLMI) TPYHONpoBO-
Abl. B kayecTBe McxoaHbIX AaHHbIX ONS pacyeTa napameTpoB B Tenno-
CUCTEME MCMONb3YKTCA pacyeTHble AaHHble «kaHanoB». TB obecne-
YmBaeT pacyeT napameTpoB B 1...3 Tennocucremax, Kaxgasi u3 KoTo-
pbIX MOXET ObITb NPON3BOSILHO NOCTaBfIEHAa B COOTBETCTBME OOQHOW U3
3-X KOHTPONUPYEMBbIX TENNOCUCTEM.

BoamoxHa opraHusaumsa Tennoyydeta B OOHOW KOHTPOSIMpyeMou
TenrnocnucTteMe C aBToMaTUYECKMM MNEepeKSItodeHneM anropuTmMoB pac-
yeTa B OTOMUTESbHbLIN / MEXOTONUTENbHbIN CEe30H. [1ns Takon opraHu-
3auuu Tenroyyeta COBMECTHO UCMOMb3ylTCA pacyeTHoble Tennocwu-
ctema 1 n Tennocucrtema 2. lNpun atom Tennocucrema 3 MOXeT ObiTb
ncnosib30BaHa Afig Tensioydeta BO BTOPOW KOHTPOSIMPYEeMOn Tensiocu-
cTeme.

«AToroBble AaHHbIE» — CyMMapHOE KOMMYEeCTBO TENMoTbl MO-
TpebneHHoe (OTNyLEeHHOE) B HECKOSTbKNX TENNOCUCTEMAX.

[MepeyeHb NnapameTpoB, onpeaensieMblXx B TENNOBblMUCANTENE, UX
0603HayeHnss n pasmepHOCTM npuBeneHbl B Tabn.3, pas3psgHOCTb UH-
avkaunm — B MNMpunoxeHunn B 4.1l P3.

[MepeyeHb YCTAHOBOYHLIX MapamMeTpoB, WHOMUMPYEMbIX B MEHIO
Touka x, KaHan x, Tennocucrtema x, UToroBble gaHHble, NX 0003Ha-
YeHus U pasMepHoCTU NpuBegeHbl B Tabn.B.2 y.1l P3.

AnropntMmbl pacyeTta KonuyecTtsa TennoTbl 3agatoTca B TB B 3aBu-
CUMOCTW OT KOHpurypaumumn tennocmctemM(bl). Npu aTom BbIOGOP KONnye-
CTBa M cOCTaBa M3MepsieMblX U OOMOBOPHbLIX napamMeTpoB, Heobxoau-
MbIX ONS pacyeTa, BbINOMHAETCA B COOTBETCTBUM C U3MEPUTENbHOM
CXeMOW, T.e. B COOTBETCTBUUN C pacrnpeneneHnem namMepuTenbHbIX TO-
Yyek no TpybonpoBogam KOHTPONMPYEMON TENNOCUCTEMBI.

AnroputM pacyeTa Konm4ectBa TENMOThl 4SS TEnfoCUCTEMbI 3a-
AaeTcs C NOMOLLbIO Tpex opMyI:

- doopMyrbl pacyeTa KonudecTa TeNnNoTbl B nogawowem Tpybonposoae
W1;

- dhopMynbl pacdeTa KonuyecTtBa TennoTbl B obpaTtHOM TpybonpoBoae
W2;

- popmynbl pacyeTa noTpebneHHOro (OTNyLEHHOro) KonnmyecTea Tenno-
Tol W3.
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Tabnuua 3

MapameTp | O6o3HaueHve | Mpum.
Touka k
Pacxof 06beMHbIN [M3/4, N/MUH] Qv
Temnepatypa [°C] t k=16
Hasnenuve [MMa] P
YacTtoTa Ha 4acTOTHO-UMMyrbCHOM Bxoge [I'u] F
Kanan n
Pacxon maccoBbin [T/4, KT/4] Qm
O6bem [Mm3] \Y;
Macca TennoHocuTensa HapacTatoLwmm UTOroMm [T, KT] m
n=0,1...
Temnepatypa (kaHanbHag) [°C] t
[asneHue (kaHanbHoe) [MIa] P
MnoTtHocTb [Kr/M®] p
YaenbHasa aHTanbnna [KIk/Kr] h
Tennocuctema N
KonnyectBo TennoTbl HapacTatowmm utorom [k, MNkan, TOx, Tkan]:
- B nogawowem Tpybonposoae w1
- B obpaTHOM TpybonpoBoge W2
- noTpebneHHoe (oTnyLeHHoe) W3
Tennosasa mowwHocTb [[[hk/y, Mkan/d, MBT, Tx/M, Tkan/y, 'BT]:
- B nogawowem Tpybonposoae El N=1_ 3
- B obpaTHOM TpybonpoBoae E2
- noTpebnsemas (oTnyckaemas) E3
Bpemsa HapacTatowmm ntorom [u]:
- HapaboTkK Tpab
- MPOCTOS NPW HanNn4MM oTKasa Tnp
- HanNnuyusa HewTaTHOWM cutyauum 0(1,2,3) THcO0(1,2,3)
UToroBble AaHHbIe
CymmapHoe notpebneHHoe (OTNyLEeHHOE) KONTIMYECTBO TENMOThI
HapacTaloLlWnM UTOroM B HECKOSbKNX Tennocuctemax [Ix, kan,
TOx, Tkan] W

dopmynbl pacdeta W1 n W2 moryTt 6biTb BbibpaHbl U3 crieaytoLe-

ro Habopa, 3anoxeHHoro B namatn TB:
W1(2) =0;
W1(2) =m;- hj;
W1(2) =m; - hj—my - hy;
W1(2) = m; - (hj = ho);
W1(2) = (mi—=m)) - hy;
W1(2) = (mi—my) - (hk = hy),
roe i,j, k,n=0,1,...,6.

dopmyna pacveta W3 moxeT ObiTb BbibpaHa u3 cnepgytoLero

Habopa:
W3 = W1-W2;
W3 = W1+W2.
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KomBuHupys BbilenpuBeaeHHble opMyrbl, MOXHO YCTaHOBUTL B
TB anropuTm pac4yeTa, COOTBETCTBYIOLLUNUIA CTPYKTYpPE KOHTPONMPYEMON
TEennocuUcTeMbl.

CymmapHoe notpebrieHHoe (OTnyLieHHoe) KONMMYecTBO TennoThbl
Ans Heckonbkux Tennocnctem TW MoXeT OblTb paccyMTaHo B COOTBET-
CTBMM C hopMyrion n3 cnegyrowlero 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 — notpebneHHoe (OTnyLieHHOe) KONM4YecTBO
TENMoTbl B NEPBON, BTOPOW N TPETLEN TEMNOCUCTEME COOTBETCTBEHHO.

OavH 13 BapmaHTOB nporpaMmmHon Hactpownku TB ans 3-x tenno-
cuctem npusegeH B lNpunoxerHun XK 4.1l PO. B atom xe lNpunoxeHun
npvBeaeH npumMmep nporpaMmmHoOn Hactpoukn TB npu opraHmsauunm Ten-
noyyeta B OOHOW KOHTPOJSIMPYEMOM Tenmnocucteme B OTOMUTENbHbIA U
MEXOTOMUTESTbHbIA CE30H.

B TB npegycmotpeH Habop TmnoBbix And MOCKOBCKOrO pervoHa
doopmMys pacyeTa Tenna n KpuTepues HewTaTHbIX cuTyauun. MNepexon K
3TUM dopmynam 3agaeTtcsa yctaHoBkon napametpa FJG — pa. Oco-
©eHHoCcTM HacTporikn TB gns MOCKOBCKOro permoHa npuBeAeEHbl B
Mpunoxexnnn U y.ll P3.

BHUMAHMUE! lNpu nepexode k Hacmpolikam O0nsi Mockoeckozo
peauoHa paHee seaedeHHbIe (hopMyJiblI CMUparomcsl.

1.5.3. Perncrtpauusa pe3ynbtatoB paboTbl

1.5.3.1. PesynbTaTbl U3MEPEHNN N BbIYNCINEHUN 3aNUCbIBAOTCA BO BHYTPEHHNE
apXuBbl: 4acoOBOW, CYTOYHbIN N MECHAYHbIA, UMEKLWMe OANHAKOBYHO

CTPYKTYpY.
MybuHa apx1MBOB COCTaBMSET:

- yacosoro — 1500 npeabiaywmnx yacos (62,5 npegblayLwmx CyTok);
- CYyTOYHOro — 366 npeablgyLwmx CyTok;
- MECSYHOro — 48 npeablayLnx Mecaues.

lMepeyeHb apxuBUpyEMbIX NapamMeTpoB NpMBEAEH B Tabn.4.
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Tabnuua 4

MapameTp O603Ha4veHne
Tennocucrtema 1(2, 3)

KonuyectBo TennoTbl HapacTatowmum utorom [k, Nkan, TOX,
Tkan]:

- B nogatwem Tpybonposoae W1

- B o6bpaTHOM TpybonpoBoae W2

- noTpebneHHas (oTnyLeHHas) W3
Bpems 3a uHTepsan apxusnposaHus [u]:

- HapaboTKK Tpab

- MPOCTOS NPU HaNU4MM oTKasa Tnp

- Hannuyusa HewTaTHOM cutyauum 0(1,2,3) THc0(1,2,3)
CnoBo cocTosiHUSA cm. Tabn.l.2

Mpunoxenna I 4.1l PO
CymmapHoe Tenno Hapactatowmum ntorom [[Ix, MNkan, Tk, Tkan] W
XonopgHasa Boga
Temnepatypa [°C] t
HasneHue [Mlla] P
Pac4yeTHbIn kaHan 1 (2...6)
Macca TennoHocuTensa HapacTarLWwmm UTOroMm [T, KT] m
TemnepaTtypa cpegHeB3BELLEHHAs 3a MHTEpBas apXMBMpoOBaHNS t
[°C]
[asneHue, cpegHEB3BELLEHHOE 3@ NHTEPBA apXMBMPOBaHNS P
[MMNa]
O6bem TennoHocuTens HapacrawLwmm utorom [m°] \%
Bpems apxvBauun Yacbl:MUHYTbI:CEKYHAbI
4Yncro-mecsy-roq

KoHTponbHasa cymma CRC

HasHaueHne apxmBrnpyeMbIx NnapamMeTpoB:

- W1, W2 n W3 — cymmapHoe KOSIM4eCTBO TensoThbl, paccynTtaHHoOe Mo
dopmynam, 3agaHHbIM B KOHUrypaumm TennocucTemMsi;

- Tpa6 — Bpems HapaboTKku 3a MHTEpPBAN apXvMBUPOBaHMS AN JAHHON

TennocucTtemsbl. [JaHHble oToBpaxatoTcsa B Yacax ¢ TodHocTbio 0,01 ya-
ca;

Tnp — Bpems NpOCTOS NPU HanNMYUM OTKa3a UMK HewWTaTHOM CcUTyauum
3a MHTepBal apxMBMpPOBaHUSA ONst AAHHOW TENSIOCUCTEMbI — 3TO BpeMs,
B TeYeHMe KOTOpOoro Obinn 3adnKCMpoBaHbl OTKa3bl Npeobpa3soBaTenen
TeMnepaTtypbl Unu OaBneHusl, 3a4edCTBOBaHHbIX B AAHHOW Tennocu-
CTeMe; BPeMsi HaxOXOAEHWUsl TENnoCUCTEeMbl B HeLTaTHOW CuUTyauuw,
€eCnn B Ka4ecTBe BUOA peakumn Ha HeluTaTHY CUTyauutlo YCTaHOBIEH
MpocTon cucTembl; BpeMsi HaxXOXOeHUs1 TENNOBLIMUCIINTENS B PEXU-
max CEPBUC, HACTPOWKA v/unu B BbIKIIOYEHHOM COCTOSIHUU;

THcO, THc1, THC2 1 THC3 — BpeMS HaxXOXOAEHUS TENNOCUCTEMbI B He-
LUTATHbIX CUTyauusix, 06o3HayYeHHbIXx Homepamn 0, 1, 2 n 3 cooTBeT-
CTBEHHO 3a WHTEPBAN&l apxvMBMPOBaAHUSA. Y4YeT BpPEMEHU BeaeTcs Mo
KaXkaon TenrnocucteMme He3aBUCUMO;
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- W — cyMMapHoe KOSIM4eCTBO TensoTbl B HECKOSbKUX TenmnocucTemMax,
paccynTaHHoe no 3agaHHou oopmyne.

MpuopuTeTbl cyeTa BpemeHn B nopsigke yboiBaHus: Tnp — THcO
— THe1 —» THc2 —» THc3 — Tpab. Cymma BpemeHu HapaboTku u
BpEMEHU MPOCTOS B TeyeHue BbIbpaHHOro kaneHgapHoro (OT4YETHOro)
nepuoga paBHa ONUTESTbHOCTU KaneHaapHoro (0T4eTHOro) nepuoaa.

I'Ip|/| BbIKITIOYEHUN NMUTAHUA npl/l6opa M nocnegywuwem BKIMHO4YeHUn
npon3BoAnUTCA 3arnoJiIHeHNe apxmBOB 3a BpeMA OTCYTCTBUA MUTAHUA
3Ha4YeHnAMN napameTpos, 3aCbVIKCI/IpOBaHHbIMI/I 0o oTknoYeHns TB.
I'Ip|/| 3TOM BpeEMA MNMPOCTOA NO BCEM TEMJIOCUCTEMaAM BO BCEX aPXUBHbIX
3anncdax HapawmBaeTCd Ha OJIMTENIbHOCTb OTCYTCTBUA HaMNpAXeHUsd
NMATaHnA 3a COOTBETCTBYHOLLME NHTEPBAllbl apXnBMpoOBaHUA.

Kaxnas apxuBHas 3anucb 3akaH4duMBaeTcss uHdopmauuen o ee
KOPPEKTHOCTM B BUAE KOHTPOSIbHOW CYyMMbl, BbIYMCIIEHHON NO MeToady
CRC (UMKNMYECKOro KOHTPONS M3bbITOYHOCTM), U TEKCTOBOrO coobLue-
HWUS1 O COOTBETCTBUM KOHTPOIbHOW CyMMbl TpeByeMOoMy 3HAYEHUIO.

[laHHble apxmesoB MOryT ObITb TGO BbIBEAEHbI HA ANCMNEN (Kpome
MGCFI‘-IHOFO), nnoéo nepegaHbl No nocriegosaTtesyibHOMY MHTepcbeﬁcy Ha
BHellHee yCTpOIZCTBO.

MHavkauma Ha aucnnee apxvMBHOro 3HadeHus noboro napameTpa
COMPOBOXJaeTcA HauMeHOBaHMeM BUAa apxuBa, HOMepa apXvMBHOW
3anucu, a Takke 0603Ha4YeHEM NHTepBarna apXnBMPOBaHUS:

- BpeMeHU n gatbl — AnAd 4aCcoBOro apxmBa,
- AaTtbl — AnA CyTO4YHOIo apxmBa,
- Mecdua — ona mecA4Horo apxmea.

1.5.3.2. lNpouecc moandukaumm 3HaA4YEeHUW  HACTPOEYHbIX MNapameTpoB
domKcupyeTca B XXypHane LencTBUi onepartopa, cogepxawem go 2000
3anucen. Homep 3anucm  MHOMUMPYETCA B KOHUE  CTPOKM,
oTobpaxatoLen HaumMeHoBaHue XypHana. Kaxkpas 3anuch,
nHanumpyemas Ha akpaHe XKW, cocTonT n3 Tpex CTpok.

3annck ¢ HyneBbiIM HOMEPOM COAEPXKUT MHEOPMALMIO O TEKyLLEeM
COCTOSIHUW XXypHana:

- 1-9 cTpoKa — BpeMs 1 JaTy co3gaHus XypHana;
- 2-51 CTPOKa — KOSIMYECTBO 3anucen B XXypHarne;
- 3-9 cTpoka — BpeMa 1 gaTy nocnegHen nponsseaeHHOM 3arnmcu.

Kaxgas nocnegyrowas 3anucb cogepXut uHdopmMauuto o Moau-
dourKaLmm HacTPOEYHbIX MapaMeTpPOB:

- 1-9 cTpoka — 0603Ha4YeHne MoaNULMPYEMOro napameTpa U ero 3Ha-
YyeHue 00 M3MEHEHNS;

- 2-91 CTpoOKa — BpeMsi U aaTy moaudukauuu;

- 3-9 cTpoka — 0603HaYeHe MoaAMPULMPYEMOro NnapamMeTpa 1 ero HoBoe
3HayeHme.
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Mpn moandukauum npubOpPHOro BpeMeHu W/unu gatbl nepsas
CTPOKa 3anuncu coaepXxuT TekcT: Bpemsi 3aMeHeHo.

3anucu XypHana gencTBuin onepartopa, Kak U 3Ha4YeHUs apxmBupy-
€MbIX MapamMeTpoB, XPaHATCA B 3HEProHe3aBMCUMOW NamsTU N coxpa-
HAIOTCA Aaxe B Crlydae OTKIHYeHUs anekTponuTaHus npubopa. N3me-
HEeHVe u/vnn ypaneHue oTAenbHbIX 3anucen XypHana OenCTBUN He-
BO3MOXHO.

1.5.4. Pukcaumsa HewTaTHbIX CUTYaLIUN

1.5.4.1. B TennosbluucnMTene Ans Kaxgow TennocucteMbl npeaycMoTpeHa
BO3MOXHOCTb 3afaBaTtb 40 4-X yCroBuin mkcaumm (KpuTepmeB OLLEHKN)
HanMuMs HewTaTHbIX CUTyauun M COOTBETCTBEHHO peakuumi Ha uX
Hanu4ume.

Mog HewTaTHOM cuUTyaumen (HewTaTHbIM PEXUMOM TensocucTe-
Mbl) MOHUMAaETCHA CUTyaLus, NPU KOTOPON OBHapyXnBaeTcst HECOOTBET-
CTBME 3HAYeHUN U3MepsieMbliX MapamMeTpoB HOPManbHOMY pPeXuUMy
PYHKLUNOHNPOBAHMUS TEMNOCUCTEMBI.

HewTaTHble cuTyauuun, BO3HMKalOWMe B paboTe Tennocucrem,
dukecmpytotea B TB Tonbko B pexxume PABOTA npu BbINOAIHEHUM YCNO-
BuaA (kputepusa) Hanuumna HC, 3agaHHOro B Buae oopmynbi.

Ycnosue gnga HewTtaTtHon cutyaummn HCO 3anmucaHo B namatn TB B
Buae oopmyrnbl 1 BBOAUTCS NP HEOOXOOUMOCTMU:

Qnp < Qo6 < Qnp - Knp,

roe: Qnp, Qob — pacxon TennoHocuTenss B NpSAMOM M 0oOpaTHOM
TpybonpoBoae COOTBETCTBEHHO;

Knp — koadhpunumeHT npesblleHna pacxoga B obpaTHoM Tpybo-
nposoae.

3Ha4veHne koadpdpuumeHTa Knp MoxeT ObiTb 3agaHo B Ananas3oHe
ot 1,00 go 1,10 c warom 0,01.

CTpykTypa M BO3MOXHble 3HA4YeHUs 4rneHoB opMysbl Ons He-
wratHbix cutyaunn HC1-HC3, 3agaBaemble nporpamMmMHO, NpuBeaeHb!
Ha puc.3.

[nsa cnyyas cymMMbl UK Pa3HOCTU YMCIOBOE 3HaYeHne nocnegHe-
ro uneHa opmyrsbl UMeeT pa3MepHOCTb OLIeHBaeMoro napamMeTpa.

[onyckaeTca gns ogHOro napamMmeTpa 3ajaBaTb pas3Hble KpUtepum
HC n B pasHbix Tennocuctemax. OgHako npu 3Tom B pasHbix HC He
AOMMKHbI  MEepeKpbIBaTbCA AManasoHbl 3HAYEHUM 3TOro napameTpa,
onpegensieMble 3a4aHHbIM B KPUTEPUM HEPABEHCTBOM.
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Puc.3. CtpyKktypa 1 BO3MOXHble 3Ha4YeHUsA 4YrieHoB (hopMyribl KpUTepues
OLEeHKU Hannuusa HewrTtaTtHbIX cutyaumm HC1-HC3.

lMpoBepka TENMOBbLIMUCAUTENEM HaNMMuMa HewTaTHOW CcuTyauum
npousBoauTcs HadnHas ¢ kputepust HCO n ganee HC3 —» HC2 — HC1.

1.5.4.2. Tllpn BbINONHEHUN YCROBUSA  UKCALUMM  HEWTaTHOW CcuTyauuu
BbIMNONHAETCA [Aeucteve, 3aJaHHOe BWAOM peakuMM Ha [AaHHYIo
HewTaTHY cuUTyauulo, U B CNOBE COCTOAHUA Ha COOTBETCTBYHOLLEM
3HaKomecTe oTobpaxaeTcs COOTBETCTBYOLWNIA 3HaK (Tabn.[.2 u.1l PJ).

Ecnn dwmkcauma HewTtaTtHonm cutyaumm HCO 3apgaHa, TO npu ee
BO3HUKHOBEHMM 3HaAYeHMe pacxoga B npsiMmom n obpaTtHom Tpybonpo-
Bozle onpefendeTcs no dpopmyne

Q = (Qnp + Qo06)/2.
Peakuus Ha Hanuumne HewTaTHbIX cutyaumn HC1-HC3 3agaeTcsa B
BUAE O4HOro U3 ABYX OAENUCTBUMN:

- MpMcBavBaH1s oUueHMBaeMOMy NapameTpy KOHKPETHOro 3HaYeHUs Unu
onpegerieHHon 3aBUCMMOCTU OT APYroro aHasnormyHoro napameTpa B
Buae opmynbl, CTPYKTypa U BO3MOXHbIE 3HAYEeHUS] YNIEeHOB KOTOPOM
npueeeHbl Ha puc.4;

- npekpawleHuns HakonneHna m, V n W (NMpocton cucremnl).

X =0OX + X XX

MpocTton cuctemsl, Qm,t, P

0,1,...,6

<, >S——

OTCYTCTBYET 3HaK MU NepBbIN YneH ,+,-,x%, /
0...999 999,99

Puc.4. Ctpyktypa n BO3MOXHble 3Ha4eHUsA 4rieHOB (hopMynbl peakumm Ha
HeLUTaTHY CUTyaLuuio.
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[ns cnyyas cyMmbl UIKM pasHOCTM pa3MepHOCTb YMCIOBOrO YreHa
dopMynbl  COOTBETCTBYET pPa3MEPHOCTU MapaMeTpa, YKa3aHHOro B

dopmyne.
Ecnu B kayecTBe peakumm Ha Hee 3aJaHo NpucBanBaHue, To:

- BbIMOJIHAETCA onepauna npmnceamBaHnAa, HasHa4eHHasd B cbopmyne pe-

aKuMK;

- npogosmkaeTca HakonneHne W, m, V, THap;

- BKMo4YaeTca cyeTtumk THeX.

Ecnu B KayecTBe peakuumn Ha HewTaTHy cuTyaumto 3agaHo lMpo-
CTOW cUCTEeMbl, TO:

- NnpekpawaeTcs HakonneHne W, m, V, THap;

- BKntoyatoTca cdeTumkm THeX n Tnp.

MPUMEYAHUE. Mpwn 3agaHHbIX ycnoBun 1 peakuun Ha HC, nwve-
IOLNX BUA

yX an < QmMI/IH.1
PX an = QmMMH.Z,

N HYyNeBOM W3MEepeHHOM 3HaYeHun pacxona, COOTBETCTBYIOLLErO
MNP, HewTaTHasa cutyaumsa He UKCUpPYeTCHd, a 3Ha4yeHwe pacxofa B
AaHHOM KaHane obHynsieTcs.

QMuui, QMumu2 — HA3HAYEHHbIE MUHMMArbHbIE 3HAaYEeHUs pacxo-
aa.

1.5.5. YpoBHU gocTtyna

1.5.5.1.

YnpaeneHne paboton TB B pasnuuHbiXx pexmmax MOXeT
OCYLLECTBNATLCA C KraBmaTypbl, 1 OpraHn3oBaHO C NOMOLLbH CUCTEMBbI
MEHIO N OKOH MHOMKaLMN Pa3HOro ypoBHS, oToBpakaeMblx Ha gucnree.
Cxema cuctembl opraHM3aunn yrnpasreHns n nHaukaumm npmBeaeHa B
MpunoxeHun b 4.1l P3.

Ons ynpaBnenuss paboton TB BO3MOXHO Takke WCNONb3oBaHue
nepcoHanbHOro KoOMMblTepa, NoAK4YaemMoro no uHtepdgencam RS-
232 (RS-485), Ethernet.

B TennoBbluMcnutene npeaycMOTPeHbl TPU YPOBHS [OCTyna K
YCTaHOBOYHbIM U KannbpoBOYHbLIM NapameTpam.

YpOBHU O0CTyNa OTNMYaTCA COCTAaBOM MHAULMPYEMOW Ha Ouc-
nnee WHMOPMaLMK, BO3MOXHOCTAMU MO U3MEHEHUIO YCTaHOBOYHbIX,
KanMbpoBOYHbIX NapaMeTpoB YpOBHEMepa 1 0603HAYaTCA Kak pexu-
mMbl PABOTA, CEPBUC n HACTPOWKA.

HasHayeHune pexumos:

- PABOTA — akcnnyaTauMOHHbIN PEXMUM (PEXUM NoNb3oBaTens);

- CEPBUC — pexum noaroToBKM K 3KCnnyaTaumm;

- HACTPOWKA — pexvm 10CTUPOBKM 1 MOBEPKM.

Pexumbl 0TnMyalTcst ypoBHEM AoCTyna K MHdopmaunm (MHOMUM-
pyemon Ha gucnnee w/vnun nepegaBaemMon no nHrepdgencam RS-232 /
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RS-485), Ethernet n BO3MOXHOCTAMM MO M3MEHEHUIO YCTAHOBOYHbIX
napameTpoB TEMNMnoBbIYUCINTENS.

HanGonbwmnmm Bo3moxHocTamn obnagaeT pexum HACTPOUKA. B
3TOM peXxnmMe UHANLUPYIOTCS BCEe napaMeTpbl U BO3MOXHa Moaunduka-
LM BCEX YCTAHOBOYHbIX NapaMeTpoB. HavMMeHbLWMMN BO3MOXHOCTAMM
obnagaet pexum PABOTA.

1.5.5.2. Pexxum PABOTA — 310 pexum akcnnyaTtaumm TB Ha obbekTe.

B pexvme PABOTA nonb3oBaTenb MMeeT BO3MOXHOCTb npocmaT-
puBaThb:

a) u3MepsieMble 3HaAYeHUs napamMeTpoB: pacxoda OObLEMHOro U
MacCcoBOro, TemMnepaTtypbl, AaBMEHUsl, MacCbl, KonMyecTBa TennoThbl,
TennoBOoW MOLLHOCTU, YacTOTbl CUrHana Ha UMMysibCHOM BXOAE;

0) KoHdUrypaumoHHble napamMeTpbl: HAboPbl U XapakTEPUCTUKN JaTYNKOB
A1 BCEX «TOYEK» WU3MEPEHUs; UHOEKCbl TemnepaTtypbl U AaBneHus
(HOMepa «ToYeKk» MU3MepeHusl), HasHa4eHHbIX ANns  onpegeneHuns
3HTanNLNUM U NAIOTHOCTU BO BCEX pPaCYETHbIX «KaHanax»; arropuTMmbl
pacyeTa; KpuTepun 1 BUAbl peakumMi Ha HewTaTHble CUTyaLmMn BO BCEX
TennocucTemMax;

B) coAepXMmoe (4acoBOro U CyTOYHOrO) apxXvMBOB W XXypHarna OencTBUK
ornepartopa;

r) napameTpbl QYHKUNOHMpoBaHNA TB:

- NoKa3aHusa YacoB pearnbHOro BpeMeHu;
- napameTpbl cBA3N No uHTepdencam RS-232 (RS-485), Ethernet;
- 3Ha4YeHnsa BpeMeHN HapaboTkn 1 NpoCcTos;

- Hann4ne OoTKa3oB OAaT4YUKOB B «TOYKaAX», CITIOB COCTOAHUA «KaHaJ10B» WU
TennocucTem,

A) NHopmauumio o npmbope:

- TEKYLLNA PEXMM YNpPaBEHNS;

- BEPCUN PEe3NOEHTHOro NPOrpaMMHOro obecneveHms Anst USMepuTens u
BblYNCNINTENS;

- 3Ha4YeHMe KOHTPOSbHOW CyMMbI pe3naeHTHoro N0 gna Beluncnutens.

B pexvnme PABOTA nonb3oBatenb MMeeT BO3MOXHOCTb NPOM3BO-
ANTb NOACTPONKY NpUBOpPHBIX YacoB, yCTaHaBnMBaTb CETEBOW agpec
TB un ckopocTb pabotbl no uHtepdency RS-232 (RS-485), ceTteBble
agpeca ona pabotbl no uHtepdency Ethernet, a Takke nameHaTb egu-
HUUbI M3MepeHUs Ons oTobpaKeHna 3HadYeHun obbeMHOro pacxopa,
Konu4yecTBa TennoTbl U TENIOBOW MOLLHOCTH.

1.5.5.3. Pexxum CEPBUC — 3710 pexum BBOAA (PYHKUMOHAmNbHbIX NapamMeTpoB
TENMOBbLIYUCIINTENA B COOTBETCTBMM C BUAOM KOHTPONMPYEMbIX
TENnnoCUCTeM.

B pexume CEPBUC pononHuTenbHO (MO OTHOLLUEHWUIO K pPeXnmy
PABOTA) BO3MOXHO:
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a) npocMaTpumBaTb coaepxXxmmoe MecA4YHOro apxmBa, 3Ha4yeHnd sHTalIbnmn
N MIOTHOCTH,

6) npocmaTpuBaTb U UBMEHST:

- Habop UCnonb3yeMblX B «TOYKaX» U3MEPEHUS OaTYMKOB U UX XapaKTe-
PUCTUKN (3HAYEHNA HOMMHASIbHOW CTaTUYECKOM XapaKTepUCTUKU npe-
obpasoBaHus NT, gnanasoH TOKOBOro Bbixoda M MakcumarnbHoe pabo-
yee pasnenue T, «koadpduuMeHT npeobpasoBaHUs 4YaCTOTHO-
nmnynecHoro Bxoaa ans NP);

- YCTaHOBJ1IEHHOE 3Ha4YeHne nepenaga no BbiCOTe Mexay TOYKOM 0T6opa
AaBlieHnAa 1 MeCcTomM pasmMeLlleHnd npeo6pasoBaTen;| OaBlieHns;

- MHOEKCbl TeMnepaTtypbl U OaBlieHNA OnA onpeaenieHna SHTanbnmn mn
NINOTHOCTU, AOroBOpHbIE 3HAYEHNA MaCCOBOIo pacxoda, TemMnepaTtypbl
N JaBrneHuns,;

- ajiropuTMmbl pacydeTa Ternsia, ycnoBud (KpI/ITepI/II/I OLl,eHKVI) 1M BUObl peak-
LM Ha HeluTaTHbIe cutyauunum;

- MacwTtab eanHUL U3MepeHns TenmnoBoW MOLHOCTU, KonuyecTtBa Ten-
noTbl U Maccol (Npy MmacwTtabe 1:1 ncnonb3yTcs eANHULbI UBMEPEHUS
MBT, I'x/M vnn Tkan/y, TOx vnu MNkan, T cOOTBETCTBEHHO; NpU Mac-
wrabe 1:1000 — eguHnybl namepenus BT, Tx/9 nnm Tkan/y, T unn
Tkan; KT COOTBETCTBEHHO);

- NOKa3aHnA 4acoB pearibHOro BpeMeHuN.

1.5.5.4. B pexume HACTPOWKA B0O3MOXHO mpocMaTtpuBaTh BCE napameTpbl
0e3 NcKnYeHns.

B pexvume HACTPOWKA pononHuTtensHo k pexumam PABOTA u
CEPBWC moxeT Nnpon3BoANTbLCA:

- NoBepKa TEeNMoBbIYMCIITENS, MPU KOTOPOW HOCTUPYIOTCA KaHarmnbl n3me-
peHus TemnepaTypbl U AaBneHns nytem BBedeHust B TB coOTBeTCTBY-
OLLMX MOMNpPaBoK;

- OYMCTKa apXmMBOB U XXypHana JeNcTBUIN onepaTopa, a Takke obHyneHue
WHTEerpanbHbIX 3HAYEHUN MaccCbl TEMMOHOCUTENSA N KONMYecTBa Tensno-
Thl;
BBOJ 3aBOACKOro Homepa npubopa.

NMPUMEYAHUE. BpemeHa HapaboTku, NpOCTOS U HewTaTHbIX CU-
Tyaunn oObHYNSOTCA NPU OYUCTKE apXMBOB.

1.5.5.5. Pexum ynpaBneHus 3agaeTcsa KOMOMHaUMEN HaNUYNA/OTCYTCTBUS
3aMblKaloWnMX MNepeMbldek Ha KOHTAKTHbIX Mnapax paspelleHus
MoaudUKaUnM - KanubpoBOYHbIX W (PYHKUMOHANbHbBIX MNapaMeTpos.
MopadoK YCTaHOBKM peXMMOB YyrpaBfieHUs ykasaH B pasgene 2.4
HaCcTOosILLEro pykoBOACTBA.

1.5.6. BHelwuHue cBA3N
1.5.6.1. IHTepdencol npubopa

lMocnepoBaTenbHble UHTEpdencol RS-232, RS-485 n nntepdeiic
Ethernet ob6ecneunBaloT BO3MOXHOCTb [AOCTyNa K W3MEpPUTENbHbIM,
pacyeTHbIM U YCTaHOBOYHbIM MapameTpaMm, BkoYas apxvebl. [lpu
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3TOM BO3MOXHa MoAMpMKaLmna yCTaHOBOYHbIX NapamMeTpoB, a Takke C
Lenblo MCNonb30BaHMs B pacdeTax BBOL MO nocrnegoBaTesfibHbIM UH-
Tepdencam TekyLlero 3HayeHus TemnepaTtypbl Ha UCTOYHUKE XONoa-
HoM BoAbl. [locnegoBaTtenibHble MHTEPGENCHI NOAOEPXKUBAKOT MPOTO-
konn MODBUS, npuHATLIN B KayecTBe CTaHAapTHOro B npudopax dup-
Mbl «B3JTET».

MocnepoBaTenbHbln MHTEpdenc RS-232 MoXeT UCNofb30BaThCS
ans:

a) pacrneyaTku apxXmMBHbIX N TEKYLLUX 3HAYEHUI U3MePSEMbIX NapamMeTpoB
Ha npuHTepe 4epe3 nepcoHanbHbln kKomnbtoTep (MK) mnu agantep
npuntepa «B3JIET Ally;

0) cuMTbIBaHMUS apXMBOB C MOMOLLbID apXMBHOro cuutbiBaTens «B3JIET
AC» AC[B-020;

B) HenocpeacTBeHHou cBA3n ¢ K:
- no kabento nNpu anvHe NMHUK cBA3nM 4o 12 m;

- no TeﬂerOHHOﬁ JINHUK C NoMoLlblo mogemMa unnm pagnosimnH1in ¢ NnNomMo-
WblO pagnomogemMa,

- MO NMHUKN undpoBon cBA3N ctaHgapTa GSM 900/1800 MIMy, ¢ noMoLbo
aganTepa cotoBou cesa3n «B3JIET AC» ACCB-030.

[anbHOCTb CBA3N NO TenedOHHOW NMUHUK, paanoKaHany u coToBoW
CBSI3U ONpeaensieTcsl xapakTepuctnkamm tenedoHHON NMHUK, paamo-
KaHana u KaHana COTOBOW CBSI3W COOTBETCTBEHHO.

MocnepoBaTenbHbin UHTEpdenc RS-485 obecneunBaeTt cBA3b MO
kabeno B rpynne nu3 HeCKOSTbKNMX abOHEHTOB, OAHUM U3 KOTOPbLIX MOXET
obiTb K, npn gnvHe nuHmm ceasu go 1200 m. MNpu Hanuumm B rpynne
npubopoB pasHbiX MNpomM3BOAUTENEN AN B3aMMHOrO CorfnacoBaHus
NPOTOKONOB 06MeHa MOXeT MCNONb30BaTbLCH adanTep CETEBbIX NPOTO-
konoB «B3JIET AC» ACIB-010.

MoakntoyeHne agantepa cotoBon cBs3n ACCB-030 k nHtepdency
OLMHOYHOro nNpmubopa nnu K NMHUKM CBA3W rpynnbl NpubopoB AaeT BO3-
MOXHOCTb NnepeaasaTb MHOPMaLMIO MO KaHany COTOBOM CBA3W, B TOM
yucne un B VIHTepHerT.

Mcnonb3yst KaHan cOTOBOW CBSA3WM, MOXHO Ha 6a3e nporpammHOro
komnnekca «B3JIET CIl» opraHvM3oBbiBaTb AUCMETYEPCKYH CeTb AnS
MHOMMX OAMHOYHbLIX U rPYyNn NPUBOPOB Kak OAHOTUMHLIX, TaK U pasHo-
TUMNHBIX MO HA3HAYEHUIO.

CkopocTb obmeHa no nHtepdencam RS-232 n RS-485 ot 2400 go
19200 bopg yctaHaBnmBaeTcsa B npubope.

BHUMAHMUE! He donyckaemcsi o0OHO8peMeHHOe NMOOK/1HoYeHUe
u ucnosib3oeaHue uHmepgheticoe RS-232 u RS-485.

MHuTtepdenc Ethernet ncnonbadyetca ansa obmeHa gaHHbIMK 4epes
NHTepHeT mexay npubopamu nokanbHON CeTU U yaareHHbIM KOMMbHo-
Tepom (komnbtoTepamn). OBMEH OCYLLECTBNSAETCA 4Yepe3 W3 fo-
KanbHOM ceTn, numerwmn cobcteeHHbin (rnobanbHbin) IP-agpec. Mpu
obMeHe [aHHble ynakoBbIBAlOTCA B CTeK npoTokonos Ethernet / IP /
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1.5.6.2.

1.5.6.3.

UDP / TFTP / Modbus. MNMopaepxnBaetca Takke npotokon ARP (Ether-
net / ARP), koTopbin ucnonsdyetca ansa onpegernexdma MAC-agpeca
y3na no IP-agpecy 3anpoca.

AnckpeTHbIN BbIXog MoXeT paboTaTb NGO B YACTOTHO-UMMYIIbLCHOM,
NMBO B NIOTNMYECKOM peXMMe.

B 4acToTHO-MMNYNbCHOM peXxuMme YyacToTa cnegoBaHUSA MMMNYbLCOB
nponopuMoHanbHa 3Ha4YeHUo BbiIOpaHHOro napameTpa B AuanasoHe
31-3000 Ny. CkBaXXHOCTb UMMYJSILCOB paBHa 2.

B nornyeckom pexnme curHan Ha BbiXxoge naMeHdeT cBOe€ COCTOA-
HWe no 3agaHHbIM yCITOBUAM.

OkoHe4HbIN Kackag cxeMbl AnckpeTHoro Bbixoda (puc.O.2 y.ll PJ)
ranbBaHMYecKn pasBA3aH OT OCHOBHOW CXeMbl C MOMOLLbIO OnTonapsl.
PaboTa BbIXOOHOrO Kackaga BO3MOXHa Npu nuTaHun nnbo oT BHYTPEH-
Hero (aKTUBHbIA pexuMm), MO0 OT BHELUHEro (MacCUBHLIN PEXUM) UC-
TOYHUKA nuTaHusA. lNMogknioveHne BbLIXOOHOrO Kackaga K BHYTPEHHEMY
ranbBaHMYeCcKn pasBs3aHHOMY UCTOYHUKY NuTaHus + 5 B ocywectens-
eTcs NnyTeM 3aMmblkaHuUs MNepeMbldkaMn KOHTakTHbIX nap J1 un J2
(pnc.A.3 u.ll PO) Ha cyb6noke 06paboTkm AaHHbIX.

BHelHee HanpspkeHMe, NogaBaeMoe Ha MMMYNbCHbIA BbIXO4, He
AOIMKHO npeBbiwaTth + 24 B, TOK Harpy3kn He gomkeH ObiTb Gonee
50 MA.

HacToTHO-UMNynbCHblIe BXOAbl NpeaHasHa4vyeHbl Ans nogknioyeHua MNP
pPasnnyHbiX TUMOB C YacCTOTHO-UMMYNbCHbIM BbIXOAOM. KOHCTaHTbI

npeobpasoBaHus YaCTOTHO-UMMYNbCHbIX BXOJ0B MoryT
ycTaHaBnueatbcsa B npegenax 0,01...2000 nmmn/n ¢ warom 0,01 nmn/n.
dopmyna ang onpegeneHns 3Ha4YeHus KoadhdbnumeHTa

npeobpas3oBaHMa 4YaCTOTHO-MMMYMbCHOrO Bxoga TB npuBegeHa B
Mpunoxexun E 4.1l P3.

BxogHon kackapg (puc.[.3 4.ll PB) moxeT paboTtaTb B ABYX pexu-
Max, 3afjaBaeMblIX C MOMOLLbI KOHTaKTHbIX nap J1-J12 Ha nnaTte moay-
na kommyTaumm (puc.A.7 4.1l PJ):

B aKTUBHOM pEXMME YaCTOTHO-UMMNYNbCHbIE BXOAbl MUTAKOTCA OT BHYT-
PEHHEro ranbBaHMYECKN pPa3BA3aHHOIMO MCTOYHMKA HanpsbkeHust +5 B
(KOHTaKTHbIE Napbl 3aMKHYTbI NepeMbIYkammn). B aToM pexnme Ha BXxoA
AOIKHbI NogaBaTbCA MO0 MMMYNbCbl HaMPsSXKEHUA C NapamMeTpamu:
nornyeckmn Homnb — 0...1,0 B, nornyeckas eanHuua — 2,0...5,0 B, nnbo
3aMblkaHne/paspbiB  MEXaHUYECKNX KOHTAKTOB. [lpuyem conpoTtuBne-
HWEe BHELLUHEN Lenun npu 3amMKHYTOM COCTOSIHUM MEXaHUYECKUX KOHTaK-
TOB He OormkHO npeBbiwaTtb 100 Om;

B MACCUBHOM pexnme (KOHTaKTHble Mapbl pa3OMKHYTbI) HA BXOA OOSX-
Hbl NO4AaBaTbCS MMMNYSbCbl TOKA C NapamMeTpamu: NIOrMYEeCKNUn HOMb —
0...0,2 MA, nornyeckaa egmHuua — 0,5...20 mA. B aTOM pexunme 3aMbl-
KaHUS1 MEXaHMYECKUX KOHTaKTOB 6e3 nuTaHus noacynTbiBaTbCa He Oy-
AyT.

Mpyn nNogknYEHNN K YaCTOTHO-UMMNYNbCHBIM BXO4aM AOJKHA CO-
ontogatbCsa NOMAPHOCTb B COOTBETCTBUM C MAPKMPOBKOM HA MevyaTHOm
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nnarte, a yactoTa crefoBaHMs UMMNYNbCOB Ha BXoAe AOJKHA ObiTb He
oonee 2500 Iy,

BHUMAHMWE! HanpsixeHue Ha 4acmomHO-UMMYJIbCHbIX 8XO-
dax He OOJIKHO npeebiwamb 5,5 B!

1.5.6.4. Jlormyeckmn Bxog DIR1 npegHasHayeH pgnsa npuema curHana
HanpaBneHnsa NOToKa OT nNpeobpasoBaTtens pacxoaa.

[MporpamMMHO fIOrnM4ecknin BXxon MoxeT ObiTb NMOO OTKIOYEH, NMbo
BKJTIOYEH M HACTPOEH Ha NpPUEM curHana, UMerLLero BbICOKUN NN HN3-
KMA aKTUBHBLIN YpOBeHb. BKrtoveHne normyeckoro Bxoga Heobxoanmmo
A8 opraHuMsauumn TennoyyeTa ¢ aBTOMaTUYECKOM CMEHOM anroputma
pacyeTa Npu Nepexoae U3 OTONUTENbHOINO Ce30Ha B MEXOTOMNUTENbHbIN
n obpaTHo.

BHUMAHMUE! [Ons npuema cu2Hana HaripaesieHuUsi rnomoka
ex00 DIR1 ycmaHaenueaemcsi 8 naccu8HbIl pPexxumM pa3MbiKaHU-
eM KoHmakmHbix nap J13-J18.

1.5.7. KoHCcTpyKUMA

BHewHnun Bnpg tennosbiumcnutens «B3JIET TCPB» mncnonHeHus
TCPB-027 npusegeH Ha puc.A.1 4.ll P3. Kopnyc TB coctount n3s Ttpex
NNTbIX U3 anOMUHUEBOrO crfaBa Yacten (Moaynen): OCHOBaHUS — MO-
Aynsa KoMMyTauumn, cpegHen Yyactm — Moaynsa uaMeputens u nuueBon
YacTu — MOAYIS BblYUCANTENS.

BHyTpn moaynsa kommyTaumm ycTaHOBSieHa KOMMYTaUMOHHAA nna-
Ta, C MOMOLLbID KOTOPOW OCYLLECTBSETCHA MNOOKIOYEHNE BHELUHUX
YCTPOUCTB K TennoBbluMcnnTento. Ha HWKHEN naHenu moayna KoMmy-
Tauum pacnorioXeHbl: pa3beM UHTepdenca RS-232, repmoBBoabl ANd
kabensa nutanusa, curHanbHbix kabenen MNP, MNT n N[, a Takke BHELIHUX
YCTPOUCTB, nogknodaemMblx K TB. Ha 3agHen cTteHke HaxooAaTcs oTeep-
CTUSA ANS YCTaHOBKM KPOHLITENHOB, obecneymBatowmx kpennenune TB kK
DIN-peiike Ha ob6bekTe akcnnyatauum (puc.A.8 u.ll P3).

Mopaynb M3amMepuTens COAepPXUT NnaTty U3MepuTens U BCTPOEHHbIN
WCTOYHMK NUTaHus. Ha HWXHeN naHenu kopryca mMoayns uaMepurtens
pacnonoXxeHa KneMMa 3aLUTHOrO 3a3eMr1eHUs.

Moayrnb BblMMCANTENSA COAEPXKUT nnaTy BbluMcnutens. Ha nuue-
BOM naHenu moaynsa Bblumcnutena Haxogatcsa XKW u knasuatypa.
KK obecneumBaeT BbIBOL 4YeTblpeX CTPOK andaBUTHO-LMGPOBOM
nHdopmaumm npu 20 cumBonax B cTpoke. [leprnoa oOHOBNEHUNA TEKy-
wen nHgopmaunm Ha XKW coctaBngaeT 2 ¢. PaspsgHOCTb MHAMKaLMK
napameTpoB Ha Aucnrnee TenfocyeTyMka npveedeHa B Tabn.B.1 4.ll
P3.

Ha nnaTte BbluMCNMTENS YCTAHOBMEH KOMOWHUPOBAHHbLIA 3nek-
TPOHHbBIN MOAYNb BHELLHMX CBA3EN (NocrneaoBaTeribHbIX MHTEPKENCOB
RS-232 n RS-485 1 gnckpeTHOro BbIxoAa), CHabXXeHHbI KOHTaKTHbIMMU
napamu (ansa yctaHoBku pexunma pabotbl TB u pexunma paboTbl OKO-
HEeYHOro Kackaga AMCKPETHOro BbIXo4a) U pasbemMamu (4518 NOoAKMYe-
HUsA Kabenen cBs3M C BHELUHUMM YCTPOMCTBAMM).
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Ha nnarte Bbluucnutens npeaycMoTpeH CIoT paclnpeHua (pasb—
eM) OnA yCTaHOBKU MO 3akaldy AOMNOJTHUTESNIbHO MO4YIA Ethernet.

Moaynb 1M3mMepuTenss COBMECTHO C MOAYfeM BblYMCAUTENS, CO-
eQVHAeMble ANEeKTPUYECKN MHOTOXMUINBHbBIM LWNEN(OM U KOHCTPYKTUBHO
BUHTAMM CO CTOPOHbI MOAYNSA U3MepUTens, COCTaBnAlT cybOnok 06-
paboTkn gaHHbIX. B cBoto o4vepenb cy66rsiok 0b6paboTkm gaHHbIX CO-
eavnHsaeTcs wnendamm co CTOPOHbI 3a4HEN CTEHKM U BUHTAMU CO CTO-
POHbI NMUEBOM MaHeNn ¢ MoAdynem KommyTauuun, obpasys TensnoBbl-
yucnuTensb.

1.6. MapkupoBKa 1 nriom6upoBaHue

1.6.1. MapkupoBka Ha nuueson naHenn TB cogepXxuT ero obo3HaveHne u
HauMeHOBaHWe, TOBAPHbIN 3HaK NPeanpUATUA-U3roToBUTENd, 3HaK
yTBEPXOEHNA TUNa cpencTBa U3MepeHus. 3aBoCKOM HOMepP yKka3aH Ha
LWMNbAnKe, 3akpenneHHoM Ha kopnyce TB.

TennoBblMUCNTENN, NPeAHA3HaYeHHble AN NOCTaBKM Ha OObek-
Tbl MCNOSIb30BaHUA aTOMHOW 3HEPruun, AOMOSHUTENIbHO MapKMpylTCS
ob603HavyeHnem AC-6 Ha nuLeBon NaHenu.

1.6.2. Nocne noBepkn NAIOMOUPYETCS KONMNA4vokK, 3aKpbiBaAKOLNN KOHTAKTHYHO
napy J3 paspelleHns mogudukaumm KannbpoBOYHbIX NapameTpos TB,
a Takke OAMH U3 BMHTOB, CKpennstowmx cybbnok obpaboTkm gaHHbIX
(pnc.A.10 4.1l PQ). Onsa 3awmTbl OT HECAHKLMOHUPOBAHHOIrO A0CTyna
npu TPaHCNOPTUPOBKE W XpaHEeHuUM MOryT nromompoBaTbCca ABa
CO€aAVNHUTENNbHbIX BUHTA co CTOPOHBI nuueBown naHenu
Tennosblumcnutens (puc.A.1 4.1l PJ).

1.6.3. [locne MoHTaxa W npoBepkn yHKUMoHMpoBaHua TB Ha obbekte
MoXeT BbITb onNNoMOMpPOBaH KONNaYoK, 3aKpblBaOLLUN KOHTaKTHYIO Na-
py J4 paspelueHus moamdukaummn yHKLMOHanNbHbIX napametpos TB
(pnc.A.10 4.ll PJ).

1.6.4. lna 3awmTbl OT HECaHKLUWOHMPOBAHHOIO AOCTyna Mpu SKcnnyatauuu
MoryT 6bITb OonNOMBMpoOBaHbl ABa COEAUHUTENBbHbBIX BUHTA CO CTOPOHDI
nnueson naHenu (puc.A.1 4.1l P3).
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2. ICTNONb30OBAHUE MO HASHAYEHUIO

21. 3KCI1]1yaTaL|I/IOHHbIe orpaHnyeHus

21.1.

21.2.

2.1.3.

2.1.4.

oKcnnyaTaums  TENSIOBLIYUCAUTENS  O0SDKHA MNpOU3BOAMTBCA B
YCNOBUAX  BO3OEUCTBYHOLMX  (PaKTOpOB, He  MnpeBblaoLmnX
AO0NYCTUMbIX 3HAYEHUN, OFTOBOPEHHbIX B 1.1.2.5.

HeobOxoaMmMoCTb  3alMTHOrO  3as3eMneHnsa  onpedensietcsas B
cooTBeTCcTBUM C TpeboBaHuamu rnaebl 1.7 «[llpaBun ycTpounctea
3MEeKTPOYCTaHOBOK» B 3aBUCMMOCTU OT HaMpsbkeHUs MNUTaHus U
yCrnoBui pasmeLleHnsa npnbopa.

MonHuesawmta obbekTa pasmMeleHus npubopa, BbINOMHEHHAA B
COOTBETCTBUU C «VIHCTpyKUMEN NO YCTPONCTBY MOMNHME3aLUNTbI 30aHNUN,
COOPYXXEHUN W MNPOMbILWSIEHHBIX KOMMYyHuKauun» CO153-34.21.122-
2003 (ytBepxaeHHon [Mpukaszom MwuHaHepro Poccum Ne280 ot
30.06.2003 r.) npepoxpaHsaeT npubop OT BbIXO4A W3 CTPOS Npwu
HanM4YnM MOJTHMEBbIX Pa3pPsSa0B.

Tpe6OBaHVI$I K ycnosudam aKkcnmnyatauum un Bbl60py MeCTa MOHTaXa,
npmBegeHHble B HacToALen S,D,, Yy4nUTbIBAOT Hanbonee TUNUYHbIE
CbaKTopr, BInnAKOLLIME Ha pa60Ty TennoBbIHMUCIINTENA.

Ha obbekTe akcnnyaTtaumm MOryT CyLeCcTBOBaTb UM BO3HUKHYTb B
npouecce ero akcnnyatauum akTtopbl, He noggaromecs npegsapu-
TeNbHOMY MPOrHO3Yy, OLEHKEe UI NPoBEepKe, N KOTOpble NPON3BOANTENb
He MOr y4YecTb nNpu paspaboTke.

B cnyyae nposiBneHmst nogobHbIx hakTopoB cregyeTr HauTnm MHoe
MECTO 3JKcnnyatauuu, rae gaHHble akTopbl OTCYTCTBYIOT UM HE OKa-
3bIBalOT BAUSHUA Ha paboTy nagenus.
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2.2. Mepbl 6e3onacHoCTU

2.2.1. K pabote c wusgenvem ponyckaetcsi obGCnyXuBawolmMi nepcoHar,
N3Y4YMBLUWIA SKCNNyaTaLMOHHYO AOKYMEHTaLW0 Ha usaenve.

2.2.2. MNpun noarotoBke u3aenust K UCMNOMb30OBaHUIO OOIMKHbI cobnoaaTbes
«MexoTpacnesble npaBuna no oxpaHe Tpyaa (MpaBuna
Ge3onacHoCTM) Npu 3KchnyaTauuum 3nekTpoycTaHoBok» U «[paBuna
TEXHUYECKOWN 3KCMyaTaLun aNeKkTpoyCcTaHOBOK NoTpebutenemny.

2.2.3.Mpn npoBeaeHun pabot c¢ TB onacHbiM akTopom 4ABnsEeTCs
nepeMeHHoe HanpsbkeHue C OeUCTBYHLWMM 3HadeHnem no 264 B
yactoton 50 Iu.

2.2.4.B npouecce paboT MO MOHTaxy, MyCKOHanaake WM PEMOHTY
TENMOBbLIMUCINTENSA 3anpeLlaeTcsi UCMoNb3oBaTb JNEKTPornpubopbl U
3M1eKTPOUHCTPYMEHTLI 6€3 MOAKIYEHUsI UX KOPMYCOB K Marucrpanm
3alUMTHOrO 3a3eMIIeHWs, a TakkKe MWCMonb3oBaTb NEpPEeYNCrneHHble
YCTPOWCTBA B HEUCNPABHOM COCTOSIHUMN.

BHUMAHMUE! NMeped nodknrovyeHuem koprnyca TB k mazucmpa-
JlU 3aWumHo20 3a3emJsieHusi, y6edumbcsi 8 omcymcmeuu Hanpsi-
)XeHusi Ha Hell.
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2.3. NogroToBKa K UCNONIb30BaHUIO

2.31.

2.3.1.1.

NMoaroTtoBka K MO HTaXy

He ponyckaeTtca pasmelleHne TB B ycnoBusix, H& COOTBETCTBYHLLMX
n.1.2.5 HacTosILEro pyKOBOACTBA MO aKcnnyaTaumm.

2.3.1.2. Npwn Bbl6Ope MecTa pa3melleHus TB cnegyeT yunTbiBaThb:
- AnnHy kabenen ceasu TB-MP, TB-MNT v TB-MN[4;
- HeobxogmmocTb obecneveHns csobogHoro goctyna kK TB;

HeaonyCcTUMOCTb pasmelleHnst TB BOGNM3N UCTOYHMKOB Tenna, Hanpu-
Mep, ropsiumx TpybonpoBoaos.;

- Heo6X0AMMOCTb 3aLMTHOro 3asemneHus TB;

2.3.1.3.

2.3.2.

2.3.21.

2.3.2.2.

2.3.2.3.

HeXenaTenbHOCTb Hannuma Kanatowero Ha TB koHaeHcaTa, nnbo xna-
KOCTU C npoxogAaLwinx pr60I'IpOBO,EI,OB.

OcBelweHne TB HeobsasaTtenbHo, T.K. aucnnen TB umeer cob-
CTBEHHYIO NOACBETKY.

TpaHcnopTupoBka TB K MeCTy MOHTaxa AOS/MKHA OCYLWEeCTBAATbCHA B
3aBOCKOW Tape.

lMocne TpaHcnopTupoBkM TB K MeCTy yCTaHOBKM Mpu oTpuuaTenb-
HOM TemnepaTtype U BHECEHUS €ero B MOMELLEHNE C MONOXUTENBHOM
TemnepaTypon BO u3bexaHue KOHOeHcauuMm Bnarm HeobXxoauMoO Bbl-
nepxatb TB B ynakoBke He MeHee 3-X YacosB.

MoHTax TennoBblYUCnnUTENA

[Onsa yctaHoBkn TB cnyXaT KPOHLWTENHbl, C MOMOLLb KOTOpbIX TB
kpenutca K DIN-pelike.

Moakntovenne TP, MT, M4 k TB npon3BognuTbCs B COOTBETCTBUM CO
cxemamu (Mpunoxenune O 4.ll PQ) n pacnonoxeHnem KOMMyTaLMOHHbIX
anemeHToB Ha nnate (puc.A.7 4.ll PJ).

PasgenaHHble M 0GnyXeHHble KOHUbl CurHanbHbiX kabenen [P
NOOKMYaTCA K COOTBETCTBYHLUMM KOHTAKTHbIM Konoakam TB.
Pasgenka n nogknoyeHne akpaHa He TpebyeTcs.

2.3.2.4. KoHubl curHanbHbix kabenen MNT noakniyarTca K COOTBETCTBYHOLLEN

KOHTaKTHOM Konoake TB.

Ha He3agenctBoBaHHbIE KOHTaKTHblE KOMOAKW, NpeAHasHadYeHHble
ana nogkntoveHus MT, ycTtaHaBnMBalOTCA NepemMblyku, CoeanHSoLme
KOHTaKTbl C HaumeHoBaHusaMu curHanos LEADXA, LEADXxB n SHIELDx
(pnc.A.7 u.ll PJ), nnbo Tonbko LEADXA n LEADXB, ecnun opraHusoBa-
HO aBTOMaTuyeckoe MepekniyYeHne anropuTMOB B OTOMUTENbHLIN /
MeXoTonuTenbHbIN ce30H ([Mpunoxenne X u.ll PI).

2.3.2.5. Onektpuyeckoe nogkntoveHne MM ¢ BbixogHbIM TokoM 4-20 MA no

ABYXMPOBOAHOM CXeMEe COeAMHEHUS, NPOM3BOANTCA B COOTBETCTBUN CO
cxemon nogkntoyenms (puc..1 u.ll PJ).

He ponyckaeTcs coeanHeHune akpaHa kabena ceasm MNO-TB ¢ kop-
nycom 1.
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2.3.2.6. [Ona 3awuTbl OT MeXaHUYEeCKUX MNOBPEXOAEHUA peKkoMeHOyeTCs
curHanbHble kabenu pasmewartb B Tpybax, pykaBax unu kopobax
(MeTannuyeckux, nnactMaccoBbIxX U T.4.). [Jonyckaetca B ogHon Tpybe
(pykaBe, kopobe) pasmeLlaTb HECKOMBbKO CUrHanbHbIX kabernen.

CurHanbHble kabenu, ecnn oHW NPOMOXEHbl He B MeTannmMyecKomn
Tpybe, pykaBe unu kopobe, He pekomeHayeTcsa npoknagbiBatb 6nuxe
30 cm ot cunosbIx kabenen gpyroro obopygosaHua. [lonyckaetcs ne-
pecekaTb Ux nog yrrnom 90°.

HE OOIMYCKAETCAHA kpenutb kabenu Kk Tpybonposoay € TENSIOHO-
cutenem.

[na kpenneHusa kabenen cBA3n okorio TB MOXHO ucnonb3oBaTtb
MOHTa)Hble cKobbl 3 koMrnnekTa noctaskn (puc.A.9 u.ll PJ).

2.3.2.7. HeobxoanmocTb 3awwmTHOro 3asemnenHuss TB mcnonHeHna TCPB-027
onpegensieTcs B COOTBETCTBMM C TpeboBaHusamu rnaebl 1.7 «[Mpasun
YCTPOMUCTBA 3NIEKTPOYCTAHOBOK» B 3aBUCUMOCTU OT HanNpshKeHusi
NUTaHUS 1 YCNoBUA pa3MeLLieHns npubopa.

3awmTHOEe 3asemrieHvMe, a Takke 3asemnaiolee  yCTPOMUCTBO
AOIKHbI yaoBneTBopAaTb TpeboBaHuam [1YD. Bo unabexaHue oTkasa
npubopa He gonyckaeTcs B Ka4eCTBe 3alUMTHOro 3a3eMieHnsa Ucrorb-
30BaTb CUCTEMY 3a3EMSIEHUS MOSTHME3ALLMUTDI.

3asemnaoLWMIN NPOBOAHUK, COSAMHSIIOWNA KNEMMY 3aLLUTHOrO 3a-
3emMneHns npmbopa C 3a3eMASoWUM YCTPOMCTBOM M BbINOSHSAEMbINA
MeOHbIM NPOBOAOM 6e3 MeXaHW4YeCKoN 3alWTbl, AOMKHbLI UMETb Ceye-
HUEe He MeHee 4 MM2.

2.3.3. BBoa B akcnnyaTtauuio

2.3.3.1. TlyckoHanagouyHble paboTbl nponsBoasaTcs npeacrasmTensamm
opraHuMsauuu, MMmeruwern npaBO Ha MNpPOBeAEHMEe YyKasaHHbIX pabor,
nnbo npeacTaBUTENAMU NPEANnPUATUA-U3FOTOBUTENS.

2.3.3.2. llepen BBOOOM B aKcnnyataumio nponssecTn KoHpurypmposaHue TB:

- BBECTU anropuTMbl pacyeTa, hopMyrbl KpUTEPUEB U peakuuin Ha He-
LTaTHbIE CUTyauunn YHKLMOHUPOBAHUS;

- OTKPbITb HEOOXOAUMbIE KaHarnbl pacxoda, TemnepaTtypbl U AaBriEeHuUs,
YCTaHOBUTb 3Ha4YeHus1 napamMeTpoB YHKUMOHUPOBAHMUS, COOTBET-
cTtByowwue nogkrodaemolm MNP, MT v MNA4;

- BbIMNOMHUTbL NPoYne HeobXoaMMble HACTPOWKN.
Mo okoH4YaHUKn — onnombupoBaTtb TB B cooTBeTCTBMM C L.
2.3.3.3. Npwn nogrotoeke M3genus K UCNoNb30BaHMIO LOMKHO ObiTb NPOBEPEHO:

- npaBunbHoCTb yctaHoBku P, MNT n M B cooTBETCTBUM C BbIOPaAHHLIM
anroputmom pabotel TB. CooTBeTcTBMe npeobpasoBatenss HoOMepy
TOYKM U3MEPEHUSA JAHHOro napamMeTpa MOXHO NPOBEPUTb MO NOAKMIO-
YEHUI0 K COOTBETCTBYIOLLEMY ANIEMEHTY KOMMYyTauun Ha nnate TB;

- MOAKIHOYEHME JONOMNHUTENBHOrO 060opyAoBaHMS (KOMMNbOTEPA, MOAEMA
W T.4.) B COOTBETCTBMM C BbIOPAHHOM CXEMON.

31

A E5qeT



2.3.3.4. Tennosbluncnutens «B3JIET TCPB» npu nepBoMm BKIIOYEHUN UMK
nocrne ANUTENbHOro nepepbiBa B paboTe rotoB K akcniyaTauumn (npu
OTCYTCTBMW OTKA30B N HELWTaTHbIX CUTyaunn B cMctemMax) nocne:

- MOMHOro npekpalleHns AMHaMUYEeCKUX rmapaBfMYecKnx npoLeccoB B
TpybonpoBoae, CBsA3aHHbIX C perynmpoBaHMeM MoToKa TENSIOHOCUTENs
(paboTbl Ha TpybonpoBoge CO CNMBOM TEMMOHOCUTENSA, MepekpbiThe
NnoToKa TENNOHOCUTENSA U T.N.);

- 30-MMHYTHON MPOMBLIBKM 3f1IEKTPOMarHUTHbIX [P MOTOKOM XXMOKOCTU
(ans obecneyeHus yctonymsomn paboTbl);

- 30-MMHYTHOro Nporpesa pacxo4oMepos.

2.3.3.5.Mpn HeobxogumoctTn oTnpaBkm TB B NOBEpKy WM  PEMOHT
HeobxoanMmo:

- OTKNIOUYNTL NuTaHue TB;

- OTBUHTUTb LWECTb BUHTOB Ha NuueBon naHenu TB n otcoeanHutsb Ccy6-
©nok 06paboTkM AaHHbIX OT MOAYSIS KOMMYTaLUu;

- OTCOEaUHUTL Kabenun, NoakntYeHHble K cy66r1oky 0b6paboTkm gaHHbIX
CO CTOPOHbI 3aJHEN CTEHKMN;

- ynakoBaTb cyb60n0k 06paboTkn gaHHbIX 4SS TPaHCNOPTUPOBKM.
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2.4. YnpaBneHue TennoBbIYUCNNTENEM

2.4.1. Cucrema nHgukaumm

2.41.1. Ona ynpaeneHua TB ncnonb3yetcs MHOroypoBHeBasi CUCTEMA MEHIO,
COCTOSILLIAsA U3 OCHOBHOIO MEHI0, MOAMEHI0, KOMaHA M napameTpos,
HaMMEHOBaHUA KOTOPbIX CrpyrnnupoBaHbl B  KOSMbLEBbIE  CMUCKMW.
OcHOBHOE MeHI UMeeT HeumaMeHHbIn cocTaB. CocTaB M CTpyKTypa
NoAMEHIO OnpeaensoTCa PEXUMOM yrnpaBreHusi, B KOTOPOM Haxo4uTCs
TB (Mpunoxexwne b 4.1l P3).

2.4.1.2. Pexum ynpasreHus 3agaetca KoMObuHaumen Hanmumst / OTCYTCTBUS
3aMblkaHUs C MOMOLLbLIO NepeMbldek ABYX KOHTaKTHbIX nap J3 un J4,
pacnonoxeHHblx Ha cybbrnoke obpaboTkn AaHHbIX (pnc.A.2 4.l PJ).
CooTBeTCcTBME KOMOWHAUMA pexumam YrpaBfeHus MnpuBedeHO B
Tabn.5, rae «+» — HanuuMe 3aMblKaHUs KOHTAKTHOW Mapbl, a «-» —
OTCYTCTBUE 3aMblKaHUSI.

3amMblkaHMe KOHTakTHOW napbl J3 paspeliaeT moaudukauuio Ka-
NMBPOBOYHLIX NapamMeTpoB, KOHTAKTHOW napbl J4 — YHKLWOHAaNbHbIX
napamMmeTpoB TENSOBbLIYNCIIUTENS.

Tabnuua 5
KoHTakTHas napa

Pexwum ynpasneHus 13 14 HasHaueHue pexvma
PABOTA - - SKcnnyaTaunMoHHbIN PEXUM

CEPBUC ) + Pexum nogrotoBku

K aKcnsiyaTauum
HACTPOVIKA + i Pexum rocTmpoBku
N NOBEPKU

2.4.1.3. [Ona obecneyeHus BblGOpa MNyHKTA MEHIO, WU3MEHEHUSI 3HAYEHUsN
HacTpoeyHoro napametpa, NMbo opMynbl, MUCNOMNb3YeTCa Kypcop.
Mecto pacnonoxeHus u dopma Kypcopa 3aBUCAT OT COCTOSIHUA
YCTAHOBMNEHHOIO PSAOM C KYpCOPOM HaMMEHOBaHUSA MyHKTa MEHI0 W
BUAa nHopmMauum, UHANLMPYEMOn Ha aucnnee.

Mpun oToGpaxkeHU Ha AUCMNee MEHH Kypcop HEMoABMXKHO pacno-
naraeTtca B cepeauHe NeBOWN rpaHuLbl UHAMLMPYEMOrO OKHA U UMmeeT
BUA;

- P> ecnin nyHKT MeHI0 akTMBEH (BO3MOXEH Nepexos K NOAMEHIO);

- @ ocnv NyHKT MEeHIo He aKTUBEH (HEBO3MOXEH Nepexos K MOAMEHIO).

Mpy oTobpaxeHWn Ha Oucniee YUCMEHHOrO UMM CUMBOJSBHOIO
3HaAYeHUs1 HaCTPOEYHOro napameTpa, NMbo popMyrnbl, Kypcop pacro-

naraeTcda y HKHEN rpaHnubl HOMUMpyemoro OkHa n uMmeeT Bu A .
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24.1.4.

24.1.5.

O,EI,HOBpeMeHHO Ha gucninee MoXeT nHOAnMumnpoBaTbCA He b6onee 3-x
HaMMeHOBaHUM NMYHKTOB MEHH0. Ons Bbl60pa OOHOIo M3 NYHKTOB
npon3BoANUTCA NPOKPYTKa CMMUCKa BBEpX WM BHU3 TMpU MOMOLLU
COOTBETCTBYHOLNX KrNaBull ynpaBlieHUA. Bbl6paHHbII7I NYHKT MEHK

[OMKeH BbITb YCTAHOBIEH B OAHOM CTpoke ¢ kypcopom P> (@)

Mpy nepemeLleHnn No MEHK U MOAMEHIO MPOUCXOAUT 3anoOMUHaHWE
nocneaoBaTeNlbHOCTU  BblOMpaeMblX HaWMEHOBAHWMI MYHKTOB, YTO
obecneunBaeT yaobCcTBO HaBUrauum no yxxe NPOMAEHHOMY MapLLpyTY.

2.4.2. YnpaBrneHue ¢ Knasuartypbl

2.4.2.1. KnaBnartypa

Knasuatypa TB cocTouT 13 wecTtn KHONokK, HazHayeHne n obosHa-
YeHune KOTOpbIX NpuBeAeHbl B Tabn.6.

Knaesuatypa obecneynBaeT BO3MOXHOCTb:

- onepaTUBHOrO ynpasneHnsa nHaukaunen Ha gucnnee XKU;

- BBOZa YCTaHOBOYHOM MHGOpMaLInW;

- NIPOCMOTpa apXMBOB U XXypHarna Ae/cTBui onepaTopa.

2.4.2.2. lepemeLleHne No MeHto

|_|pI/13HaKOM HaxoXxgeHnd B OgHOM U3 MeHIo ABAeTCA HaJllnyne He-

NnoaBWMXXHOrO Kypcopa (B Buae » vnm .) B cepeavHe NeBon rpaHulbl
MHOVLMPYEMOro OKkHa. [Ins nepexoga B MEHK BEPXHErO UIM HUXKHEro
YPOBHS, NMOO ANgA BXxo4a B OKHO MHAuKauun (BBoga) napameTtpa Heob-

XOAMMO KHOMKaMM , YyCTaHOBUTb HAMMEHOBAHWE MYyHKTa MEHIO
(komaHabl) B OOHY CTPOKY C Kypcopom. Ecnn npu atom Kypcop 6yaet

UMeTb Bug » 0 Ans paboTbl ¢ BblIbGpaHHLIM MYHKTOM MEHK HeobXxo-
AVMO HaXaTb KHOMKY a BosBepat B npeabigyLiee OKHO MHAUKaumm (K

npeablaylwemMy MeEHH0) OCYLLECTBNSIETCS MOCNe HaXaTusi KHOMKM B
nmbo nocre BBoAa 3Ha4YeHNs napameTpa.

[na nameHeHna B nHguunpyemom meHio Touka x, Kanan x, Ten-
focucTema X Homepa TOYKWN, KaHana unm TeNSIOCUCTEMbI UCMONb3YHOT-

CA KHOMKN , .

2.4.2.3. BBog 3Ha4YeHu yCTaHOBOYHbIX NapamMeTpoB

anISHaKOM HaxoXOEeHUs1 B OKHE BBOAA 3HAYEHUN YCTaHOBO4YHbIX

napameTpoB SIBMISIETCSA Hanuune Kypcopa B BuUAe A, pacrnonaratolLe-
rocsi NoA BBOAMMbIM 3HAYEHUEM.

BBoaumoe 3HauvyeHne MoxeT ObiTb NMMbOo CUMBOJSbHBLIM, NMUOO 4Yuc-
noBbIM. MIaMeHeHne 3Ha4YeHUs BbINOMHAETCA C MOMOLLbI KHOMOK ,

nnbo nocpencTBOM BbIOOpa M3 MMEKOLLIErocsa cnucka, Nubo nytem
NOCTENEHHOTO YBENNYEHNS (YMEHBLUEHUS) 3HAYEHUS.
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MocTeneHHOE M3MEHeHMe HavyMHaeTCcs ¢ MNaallero pa3pdna. Me-

pexon oT Mnaauwero paspsaga K crapwemMy nponcxoaunt aBToMaTU4eCcku

npu ANUTENbHOM yAEpPXXaHUM KHOMKK nnu B Ha)kaToM MoJio-
XeHun. Ytobbl BHOBb HayaTb YCTAaHOBKY C Mnafllero paspsiaa Heobxo-

ONMO HaXXaTb N OTNYCTUTb KHOIMKY , eCclnin paHee Oblna HaxaTa

KHOMKa , N HaobopoT.

Tabnuua 6

"pacnyeckoe
obo3Ha4yeHne

HasHauyeHne KHonku

N —

. I'IpM Bbl60pe NyHKTa MEHIK — nepemeLieHne no Cnncky BeBepx.

I'IpM yCTaHOBKE CUMBOJIbHOIO 3Ha4deHUda — nepemMmelieHne no Crncky
BBOAMMbIX CUMBOJIbHbIX 3HAYEHUN BBEpPX.

. I'IpM yCTaHOBKE 3Ha4YeHund YMCNOBOW BENNYUHBI — yBernmnyeHmne 3Ha4eHuns

paspsiga.

. [pn npocmMoTpe apxmBHbLIX 3anucen — yBenuyeHne BpemMeHun (4atbl) 3a-

NNCU B apXuB.

N —

. Mpu BbIBOPE NyHKTa MEHI0 — NepemMeLLeHne No CrNCKY BHUS.

I_lpl/l yCTaHOBKE CUMBOJIbHOIO 3Ha4deHua — nepemMmelieHne no Crncky
BBOANMbIX CUMBOJ1bHbIX 3Ha4YeHNN BHU3.

. I_lpl/l yCTaHOBKe 3Ha4eHuA YMCMOBOWN BEMNUYUHbI — YMeHblleHne 3Ha4e-

HUS paspsiga.

. Mpun npocmMoTpe apxmMBHLIX 3anucet — yMeHbLLEHE BPEMEHU (OaTbl) 3a-

NNACU B apXuB.

. B meHo Toukn, KaHanbel, Tennocuctemol — yMmeHbLUEHNE HOMepa (MH-

[AeKca) TOYKMW, KaHana, TeNoCUCTEMbI.

. |_|pl/l yCTaHOBKE CUMBOJIbHbIX 3HAYEeHNN NI YUCIOBLIX BEMNYNH — nepe-

MeLLeHMe Kypcopa Ha none unu paspsg yncna Bneeo.

. Mpn npocmMoTpe apxMBHbIX 3anuceit — NepeMeLLeHne K Hayany crnucka

apXvMBUPYEMbIX NApPaMeTPOB.

. B meHio Toukn, KaHanbl, Tennocmctembl — yBennyeHme Homepa (MHaekK-

ca) TOYKM, KaHana, TenoCUCTEMbI.

. I'Ipm yCTaHOBKE CUMBOJIbHbIX 3HAYEHNN NI YUCIOBbBIX BENNYUH — nepe-

MelLLleHMe Kypcopa Ha norne unv paspsg Y1cna Bnpaeo.

. Mpn npocMoTpe apxXuBHbIX 3anucert — nepemMeLLeHne K KOHLY crucka

apXvMBUPYEMbIX NAapPaMeTPOB.

WN -~

. Mepexoa B BbIGpaHHOE MEHIO/OKHO HUKHETO YPOBHSI.
. AkTBM3aums 0b603Ha4YeHUs pegakTMpyemMoro napameTpa unm opmyrel
. 3anucb yCcTaHOBMNEHHOIO 3HAa4YeHMs NnapameTpa (BbIMOMHEHNE onepaumn)

M BbIXO4 B MEHI0/OKHO 6oriee BbICOKOrO YPOBHS.

N —

. Bbixog B MeHt0/okHO ©onee BbICOKOrO YPOBHS.

OTka3 OT 3anuMcuM WM3MEHEHHOro 3HaveHWs napameTpa (BbIMOSIHEHUS
onepaunn) 1 BelXxo B MEHK/OKHO ©onee BbICOKOIO YPOBHS.
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2.4.2.4. YcTtaHoBKa NpMbopHOro BpeMeHu

lMonb3oBaTtenib MeeT BO3MOXHOCTb B pexnme PABOTA oavH pas
B TE€YEeHMe 4aca Npom3BeCTM NOACTPONMKY NPUOOPHbLIX YacoB nyTem 06-
HYNEHUs NoKasaHWn CeKyHA: NpU 3HaAYeHUsX cekyHa oT 1 go 29 obHy-
neHne cekyHn npousonger 6e3 U3MEHEeHUs KonmyecTBa MUHYT; Mnpwu
3HayeHusax ot 30 go 59 ¢ — ¢ yBennyeHnem 3Ha4YeHUs MUHYT Ha €QUHU-
uy. Ons BbiNONHEHWA gaHHOW onepauuyM HeobXoAMMO BOWTU B MEHHO
MapameTtpbl / Bpemsa n yctaHoButb onuuio lMoacTtponka B OAHOWM
CTPOKE C KypCOpOM, PacnosioXXeHHbIM B cepeaivHe NieBOW rpaHunLbl OK-
Ha. B BepxHeM npaBoM Yrfy okHa byaeT vHauumpoBaTbca NpubopHoe
BpeMsi B (popmMaTe «4acbl:MUHYTbI:CEKyHAbI». Onepauusi Ha4nMHaeTcH

nocrne TOro, Kak ABaxabl HaxaTta KHOI'IKaa. Mocne nepBoro Haxatus
oTKpbiBaeTca okHO [lMoactpomka 4acoB MOa / Het. [Mocne BTOpoOro
Ha)kaTUsa NPoOMCXoauT OBHYNEHNe 3Ha4YEeHNs CEKYHA,.

OTKa3 OT BbINOSTHEHUS I'IOLI,CTpOIZKI/I npon3BognTCA HaXxatnem KHOonM-

KMB npun HaxoxaeHun B okHe MopacTpounka yacoB [a/Her.

M3meHeHne B TennosbluMUCIIUTENE TEKYLWEro BpemMeHu (gatbl) Bbl-
nonHseTca cnegywwum obpasom. B meHo lMapameTtpbl /| Bpemsa /
Koppekuus BpemeHu (Mapametpbl / Bpemsa / Koppekuusa patbl)

g9 B
KHOI'IKaMVI, Kypcop A|'|oc:r|e;|,oBaTeano yCTaHaBnMBaeTCcs B
NO3NLMIO «4aCbl», «MUHYTbI», «CEKYHObI» («AEHb», «MECsiLy, «roay»).

lNocne vero KHOI'IKaMVI, VI3MeH$IeTC$I 3Ha4veHne Bbl6paHHOI'O na-

pameTpa. MNpu 3TOM 0QHOKpaTHOE HaxaTune KHOI'IKVI VIJ'IVI npuBo-
AUT K U3MEHEHWNO (YBENUYEHUIO UMM YMEHBLLEHMWIO) YMCIOBOrO 3Ha4ye-
HUS Ha OOHY eauHULLY.

BBog ycTaHOBNEHHOro 3Ha4YeHMs napaMeTpa NPOM3BOAMTCS Haxa-

TUEM KHOIMKN , OTKa3 OT BBOAA — HA>XaTneM KHOMKA .

B npubope peanunsoBaHa yHKUMS aBTOMaTMYECKOro nepeBoda
4YacoB Ha «JleTHee» U «3nuMHee» Bpewms. [lepeBo Ha «JleTHee» Bpems
ocyLlecTBnseTcd B nocriegHee BockpeceHbe mapta B 2:00:00 Ha oauH
yac Brnepepn, NepeBo Ha «3MMHee» BpeMsi — B MOCneaHee BOCKpece-
Hbe okTabps B 3:00:00 Ha oguH Yac Hasag. [pu Bbinycke M3 Npon3BoOa-
CTBa JaHHas (PyHKUMA B TennosbluuUcrivTene oTkrodeHa. [ogknioye-
HWe PYHKLUKM aBTOMaTUYECKOro nepesoaa 4acoB — Mo 3akasy.

BHUMAHMUE! He pekomeHdAyemcsi npou3eo0umb yCmaHOBKY
«3UMHe20» U «JIemHe20» 8PEeMeHU 8PYYHY 0.
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2.4.2.5. BBog pac4eTHbIX hopMyI

BBopg pacyeTHbIX hopmMyn nponsBoguTca B MeHo Tennocuctembl/
KoHdurypaumsa. Bug pacyetHon popmynbl OOMmMKEH COOTBETCTBOBATL
CTpyKTYype Tennocuctemol (npumep — MpunoxeHue X 4.1l PJ).

YcTaHoBKa (bOpMyJ'IbI pacyeTa Tensna npoun3soaunTcA B crieayroliem
nopaake:

- B okHe Tennocucrtema x KHOI'IKaMI/I, yCTaHaBJ'IVIBaeTCFI 3Ha4e-
HWe HoOMepa TernyoCUCTEMbI;

- pacyeTHasa ¢opmyna W1 (W2) yctaHaBnuBaeTcsi B O4HOW CTPOKE C
KprOpOM> npyv NOMOLLM KHOI‘IOK |/|r||/|, nocrne 4yero HaxmmaeTt-

CA KHOIMKa M nog 3HakoOM paBEeHCTBaA MNoABIAETCA KypCop A ,

1

- MpU NOJIOXKEeHUn KypcopaA nog 3HakKOM paBEHCTBa KHOI'IKaMI/I,

BbI6MpaeTC$I HY>XHbIN BUAO popMyrbI;

- 3aTem |<ypcopA npu NOMOLLN KHOI'IOK, nooqepe/:LHo yCcTaHaB-
nneaeTcsa nog umMpoBbIM MHAEKCOM 0003HaYeHNa MacCbl M U 3HTarb-
nuu h;

- Bblbupaetca Tpebyembin LMppoBOn MHAEKC KHOI’IKaMVI, ;

- BBOA4 (bOpMyJ'IbI npon3BoanNTCA HaXaTtnuem KHOI'IKVIB, OTMEeHa BBOOaA —

Ha>Xxatnem KHOMKn .

Mopsagok BBoga pacyetHon doopmynbl ons W3 n XW (B meHio Uto-
roBble AaHHble) TakoW Xe, HO YCTaHOBKM LUMMPOBLIX MHAEKCOB ANS
obo3HaveHun W1, W2, W31, W32, W33 He TpebyeTca.

2.4.2.6. HasHayeHne TemnepaTtypbl U JaBNeHNa B pacH4eTHOM KaHarne

OnpepeneHve SHTanNbMMU U NIOTHOCTU NPOU3BOAUTCSH C Y4ETOM
Ha3HayYeHHbIX ONA KaHana TemnepaTtypbl M AaBneHusi. HasHayeHue
npov3BOANTCA NYTEM HE3aBUCMMOW YCTAHOBKM COOTBETCTBYHOLLMX
LMPPOBbLIX MHOEKCOB 0603HAYEHU TeMnepaTypbl U aBNEHUS B MEHIO
Kananbl / KoHdour. h0(1...6) = f(tX,PX).

[na yctaHoBkM umpposoro nHaekca gna t unm P B okHe Kanan 0
(1...6) Kypcop ycTtaHaBnuBaeTCHa NoA HYXHbIM 0603Ha4YeHMEM KHOMKa-

J B
MU , . 3atem BbiOupaeTcss 3HayeHME WHOEKCA KHOrMKa-
Ml/l,. BBoa 3HaueHMs Npon3BOANTCS HaKaTUeM KHOI'IKVIB, oT-

MeHa BBOAa — HaXaTtnem KHOI'IKVIG.
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2.4.2.7. HacTporka kaHana namepeHus naBrneHuns

Mocne moHTaxa [ BO3MOXHa HaCTpOIZKa KaHalla Wn3MepeHud
AaBJieHnAa npu noMoLn napameTpoB.

- MAakCnmarnbHoe pagaBlyieHne W”n Agnana3oH pa6OTbI TOKOBOIo BbIXOAa
MO x,xxMlMa x-xxMA;

- BbicOTa cTonba »ungkoctu H;
- CMeLleHue Hynsa AP.

MapameTp H yuntbiBaeT BbICOTY cTONba XWUAKOCTWU, paBHYK pac-
CTOSHWMIO MO BepTUKanNu Mexay 4YyBCTBUTENbHbIM anemeHTom [ wn
CTeHKon TpybonpoBoaa. [JuanasoH BO3MOXHbIX 3Ha4yeHun H = £10 m.
Mpn pasmeweHnn MO Bbiwe TpybonpoBoaa 3HaveHwe H — nonoxu-
TenbHoe.

MapameTp AP 3agaeT cmelleHne Hynst KaHana u3MepeHust naBre-
Hus. OnpegennTb 3Ha4YeHne cmelweHns AP MOXXHO No nokasaHusaMm Cco-
OTBETCTBYHLLEro KaHana namepeHus gasnenus, korga NQ Haxogutcs B
cpeae ¢ atMocdepHbIM AaBneHnemM (Hanpumep, BbIBUHTUB €ro U3 Tpy-
oonposoaa). [lnanaszoH BO3MOXHbIX 3Ha4YeHun AP = +0,1 Mla.

3HaveHuns napamMeTpoB 3a4aldTCcA B MEHIO Touku.

2.4.2.8. HacTtporika pexuma otobpaxeHnsa pacxoa

[Ona obecneyeHuss 6onee cTtabunbHOWM MHOMKAUMM pacxoga Ha
akpaHe XKW npu ero manbIx 3Ha4YeHNAX UCrnonb3yTca napameTpbl Ty
(nepmopg ycpegHeHnda) n Tco (nepuog cbpoca). [aHHble napameTpbl
OTBEYAOT TOSMbKO 3a pexum oTtobpaxkeHnsa nHdopmaummn Ha KK n B
pacyeTax Maccbl U KONMYecTBa Tensa He y4acTBYIOT.

«Bpems ycpegHeHus» — 3TO MHTEpBars, B TEYEHNE KOTOPOro npo-
nM3BoAUTCA noacyeT MMmnynbcoB, Npuweawmx ot lNP. [NokasaHus pac-
xoaa Ha XKW 6yayt obHoBnATbCA ¢ nHTepsanom Ty. [nana3oH BO3-
MOXHbIX 3HayeHun Ty — ot 5 go 3600 c. lNocne nHuumanmsaumn TB
Ty=5c.

«Bpems cbpoca» — aTO MHTEepBarn, B TE4YEHNE KOTOPOro OXnaaeTtcs
noctynneHme xota 6ol ogHoro umnynsca ot MNP. Ecnu B TeyeHne Tcb
He MOCTYNWNo HM ogHoro umnynsca, To Ha XK oTtobpaxaeTtcsa Hyne-
BOW pacxon. Ecnv umnynbc noctynun, TO 3Ha4YeHne pacxoga He paBHO
Hynto, a otcdeT Tcb HaunmHaeTcs cHoBa. [AnanasoH BO3MOXHbIX 3Haye-
HUM Tecb — ot 5 po 240 c. NMocne nunymanusauum TB Tco=5 c.

3HayeHnsi napameTpoB 3agatoTcs B MeHO TOUKW.

PekomeHayemble coyeTaHusi 3HadeHun Ty n Tcb B 3aBMCUMMOCTH
OT YacToThbl crnegoBaHusa nmnynbcos MNP, npuBeaeHsbl B Tabn.7.

Tabnuua 7
Hacrora cniefjosahus 3000-20 20-0,2 0,2-0,01 0,01-0,005
mmnynscos ot NP, 'y
Ty, c 5 500 3600 3 600
Tc6, ¢ 5 5 100 200
38
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2.4.2.9.

YcTaHoBKa ycrosusi omkcauum (Kputepusi OLLEHKN) Hannyinsa HeluTaTHOW
cuTyaumm

YctaHoBka ycnosua ansa HCO npoussBoautcs B MeHo Tennocwu-
ctembl / HewTaTHble cutyaummn / HCO / Y0. Ycnosue 3agaeTcs B Buge

dopmynbl:
Qnp < Qo6 < Qnp - Knp.

dopmyna BbIbMpaeTcs KHOI'IKaMI/I,. Bsog copmynbl npouns-
BOOMTCHA HaxaTuem KHOI‘IKI/IB, OTMEHa BBOAa — HaxaTuem KHOr-

KI/IB. Ecnn cdopmyna He BbiGpaHa, TO ycTaHaBnMBaEeTCsl 3HaYeHue
He 3apaHo.

3HayeHne Knp BeBoamtcs B MeHo Tennocuctembl / HewraTHble
cutyauum / HCO kak onucaHo B n.2.4.2.3.

YctaHoBka ycnosun gna HC1-HC3 npounssogutcs B meHo Tenno-
cuctembl / HewraTHble cutyauum / Y1(2,3). Ycnosue (kputepwui
OLEeHKN) 3apaeTcsa B Buge dopmyrbl, 0606LeHHasa CTPyKTypa KOTOpon
npveegeHa Ha puc.3.

CDOpMI/IpOBaHI/Ie Kputepua npon3sognTcAd B crieaytouem nopdagke:

B OokHe Tennocucrtema x KHOI'IKaMVI, yCTaHaBJ'IVIBaeTCﬂ 3Ha4e-
HWe HOMepa TenNoCUCTEMbI;

obo3Ha4veHne ycnosusa Y1 (2, 3) yctaHaBnnBaeTcsi B OAHON CTpoOKe C

KprOpOM> npun nomMoLin KHOI'IOK, VI HaXnmaeTcA KHOI'IKaB

npuv NONOXeHun Kypcopa A B KpanHeM fieBOM NonoXeHun nog op-

MyJioMn KHOI'IKaMVI, Bb|6mpaeTcs| HY)XHbIM BuA, napametpa. [lpu
Bblbope kputepns He 3apaHoO ocTarnbHble KOMMOHEHTbI (POPMYSbl OT-
CYTCTBYIOT;

3atem |<ypcopA NPy MOMOLLM KHOFIOK, nooqepeuHo ycTaHaB-
nMBaeTcsa NoA KaxabiM YneHom copmynbl, TpebyroWwmMM N3MeHEHNs B
nepBoHa4anbLHOM BUAE;

BblbupaeTca Tpebyemoe ob6o3HayeHue, uMpoBoe 3HaYEHNE UHAEKCA

NI 3Ha4YeHmne BeriM4nHbl KHOMNKamMu ,;

BBOA hopMynbl NPOU3BOANTCS HaXKaTUEM KHOI'IKVIB, OTMeHa BBoja —

Ha>Xxatnem KHOMKA .
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2.4.2.10. YcTaHOBKa peakunn Ha HeLTaTHYI0 CUTyauuto

YctaHoBka peakuun gns HCO npowusBoautcss B MeHo Tennocwu-
ctembl / HewTaTHble cutyauumn / HCO / PO. Peakuusa 3agaeTcs B Buge

dopmynbl:
Q = (Qnp+Qo06)/2.
Mopsagok yctaHoBku peakumn ansg HCO aHanornyeH nopsagky ycra-
HoBkwM ycrnosus ana HCO.

YctaHoBka peakunn ansa HC1-HC3 npousBogutcs B MmeHio Tenno-
cuctembl / HewratHble cutyauum / P1(2,3). Peakuus 3agaetcsa B Bu-
ae dopmynbl, 0606LeHHas CTpyKTypa KOTOpoK npuBegeHa Ha puc.4.

Mopsagok gencTemin Npu 3agaHun opMyrbl peakumm aHanorn4eH
nopsaky AencTBuMrM nNpu  3ajaHUM KpUTEpUSA HewTaTHOW CcuUTyaumm
(n.2.4.2.9).

2.4.2.11. YcTaHoBKa anroputmMa paboTbl AUCKPETHOMO BbIXo4a

YcTaHoBKa anropytmMa paboTbl AUCKPETHOrO BbiXo4a NPOM3BOAMT-
cq B MmeHio MNMapameTpbl / AUCKpeTHbIN Bbixog / ANroputm paboThbl.

Pexum paboTbl AMCKPETHOrO Bbixo4a MOXeT He 3agaBaTbes (He
3agaH). [py 3TOM OUCKPETHBIN BbIXO HE PYHKLMOHMPYET.

ANropuTM ANs 4acTOTHO-UMMYNbCHOIO WM NOFMYECKOro pexuma
paboTbl OMCKPETHOro BbixOAa 3aJaeTcs B BuAe OAHOM u3 dopmyn,
006006LLEHHbIE CTPYKTYPbl KOTOPbIX NpMBEAeHbl Ha puc.5, 6.

F=OX + OX)+ X,

XX

Qm,t,P 1E, 2E, 3E

0,1,...,6
OTCYTCTBYET 3HAK U BTOPOW YneH,+, -, X, | ——
+1 _1 x1 /

0...999 999,99

Puc.5. CTpykTypa M BO3MOXHble 3Ha4YyeHMA uneHoB dopmynbl Ans
YaCTOTHO-UMNYJSIbCHOIO peXuma paboTbl.

dopmyna 4yacTOTHO-UMMNYNbCHOIO pexuma paboTsbl, 0603Ha4YaemMo-
ro oykson F, onpegensieT 3aBUCUMOCTb YacTOThbl CNeoBaHMsa MMMynb-
COB Ha BbIXOJ€E OT 3HA4YEHUS N3MEPSEMOro napameTpa.

dopmyna nornyeckoro pexumma pabotbl, 0603Ha4aemoro 6ykeon L,
onpeaensieT ycrioBusi NOSIBNEHNSI HA BbIXOAE Pa30BON KOMaHAbl (YpOB-
HA + 5 B).

40

A E5qeT



I'Ip|/| yCTaHOBKE peXunma pa6OTbI OUCKPETHOIo BbiXoda CHa4dala

KHOI'IKaMl/I, Bbl6|/|paeTC$I pexunm, a 3aTem 3agaeTcs anropuTtm
paboTbl.

Mopsagok penctBun npu  3agaHun  opMyn And  UMMNYfbCHO-
YAaCTOTHOrO M JIOMMYECKOro PEeXMMOB paboTbl aHanorMyeH nopsiaky
AEeNCTBUI NpU 3a4aHnN KpUTEPUS HELUTAaTHOM CUTyauuu.

L=0X > OX + X, XX

om,t, P
0,1,..,6
> <

+, - X,/
0...999 999,99

Puc.6. Ctpyktypa M BO3MOXHble 3Ha4YyeHUSs 4neHoB dopmynbl Ans
JIOrM4YecKoro pexumma paboTbl.

2.4.2.12. MpocMOTp apXnBOB

[lna npocmoTpa apxMBoB HeobxoaMmo BbiOpaTb MeHO ApXUBbI /
YacoBoun, ApxuBbl / CyTO‘-IHbIVIVVIJ'IVI ApxuBbl / MecsaYHbIN (TONbLKO B
pexxume CEPBUC nnn HACTPOWKA), BbiGpaTb HYXHbIN MHTEpBAn ap-

XnBMpoBaHuA npum nomMmoLumn KHOI'IOK, VI C NOMOLLbKO KHOMOK ,

MNPOCMOTPETL 3aapXMBUPOBaHHbIE 3HAYEHNA NapamMeTpOB.
NMPUMEYAHUNA:

1. B nepeyeHb apxmBupyeMbix napameTpoB Jo6aBNeHO CrOBO COCTOSHMSA
Tennocuctemobl. oatomy ansa obecnevyeHus NMpocMoTpa apxXMBOB C
ncnonb3oBaHnemM «ctaporo» cepsucHoro MO HeobxogMmo BOWTU B
meHto MapameTpbl 1 ycTaHOBUTL COBMeECT. apxuBa - Aa: COBMECTUTb
CTPOKy, COepallyl HaMMeHOBaHWe mnapameTpa, C KypCopoM,
pacrosfioXXeHHbIM B CEpeaAVHE NEBON IPaHULbl OKHA, U HaXaTb KHOMKY

Ecnu gna npocmoTpa apxusoB TB ncnonb3yetcs «HOBOE» cepBUC-
Hoe MO (BbinyweHHoe ¢ Tekywen Bepcuen MO TB), To ons napameTtpa
CoBmecT. apxmBa He0OX04MMO YCTAaHOBUTb 3HAYEHME HeT.

2. MNpocmoTp Ha XKKW croBa cOCTOAHUS, 3annUCaHHOro B apxme, BO3MOXEH
TONMbKO MpWU MPOKPYTKE CMNUCKa 3aapXWBMPOBAHHbIX MapamMeTpoB B
nopsigke yboiBaHWst 3HAYEHNN NX NHOEKCOB.
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2.5. Nopsagok padboTbl

2.5.1. MNMocne BkntodYeHuss npubopa Ha Aucnnee MHOUUMPYeTCs MHOopPMaLms
o npubope UK BepcuM MporpammHoro obecneyeHusi, 3atem —
NMHGOPMaLMS O NPOXOXKAEHUN Ha4YanbHOro CaMoKOHTpors npubopa. Mo
3aBEPLUEHNI0 CaMOKOHTPOMNA Ha Aucniee oTobpaxaeTcss OCHOBHOE
MeHl0. BBedeHHbIi B 3KchnnyaTauuio TennosblMMcCnUTENb paboTaeT
HenpepbIBHO B aBTOMaTUYECKOM peXnMe.

PaboTta nonb3oBaTtensa C TEMMOBbLIYUCAUTENEM MOXET ocyLiecTtB-
naTbCs NMBO C NOMOLLbIO KrnaBunaTtypbl U gucnned, nnMbo ¢ NOMOLLbIO
nepcoHarbHOro KoMnbrTEpPA.

2.5.2. CynTbiBaHNE TEKYLIMX 3HAYEHUN U3MEpPSIEMbIX NMapamMeTpoB, a Takke
COOEPXMMOro apxvMBOB W XXypHana AencTBuMi onepatopa  MOXeT
ocylwecTBnATbCA ¢ gucnnes TB.

BHUMAHUWE! Ha OJOucnnee TB moxem Habmrodambcsi He-
ycmoliyueasi UHOUKauusi meKyuje2o0 3Ha4eHusi pacxoda e criy4yae
U3MeHeHul pacxoda, cesi3aHHbIX C [YCKOM, OCMaHO8OM UJU pe-
2ynupoeKol momoka mensoHocumernis.

HeycTonunBasi nHgukaumnsa mMoxeTt HabnogaTbCa Takke Npu 3Hade-
HUN pacxoda HWXe HauMeHbluero ans mcnonb3dyemoro Tuna MP. He-
YCTONMYMBOCTb OTOOPaXKeHUs1 AaHHbIX NPU PEe3KUX N3MEHEHUSX Unn Ma-
NbIX 3HAYEHUSIX pacxoda CBsi3aHa C nepuvogom obpaboTknm mHdbopma-
LUK, BbIBOOUMOW Ha AUCNNEN, N He BNUSAET Ha paboTy CYeTYMKOB 00b-
emMa TennoBbIYNCNUTENS.

2.5.3. CuntblBaHME 3HA4YEHUA aAPXMBUPYEMbIX MNapamMeTpPoB  MOXET
OCYLLECTBNATLCA C MHOMKATOpa U no uHTepgencam RS-232, RS-485
unu Ethernet.

Ana dopmupoBaHns OTYETOB BO3MOXHO WCMOSb30BAHWE TOMBKO
TeX apXMBHbIX AAHHbIX, KOTOpPble 3anucaHbl N0 UCTEYEHUO KarneHaap-
HbIX CyTOK C MOMEHTa nocneaHero nepekntoyenus ns pexmnma CEPBUC
B pexxum PABOTA.
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2.6. Bo3MOXHbIe HencnpaBHOCTHU

2.6.1. B npouecce YHKUMOHMPOBAHUA TEMMOBbIYMCNUTENSA NPOU3BOAUTCSA
anarHoctuka coctosiimsa 1B, MNP, MT wu TNO. dakt BO3HWKHOBEHMUSA
HeucnpaBHOCTM OTobpaxaeTcsa B CroBax COCTOAHUA KaHanosB W
Tennocuctem (Mpunoxenue I 4.1l PI).

2.6.2. [pn BO3HMKHOBEHUN OTKa3a AaTynka B MEHIO COOTBETCTBYIOLLEN TOYKU
namepeHns psgom ¢ obosHayeHneMm napameTpa nosiBUTCS Haanucb
Otka3z patumka, a B cTpoke OTKa3sbl [aTYUMKOB BbICBETUTCA
obo3Ha4yeHne oTkasaslwlero gatymka: P — pacxoga; T — Temnepartypbl,
[ — naBneHus.

O,D,HOBpeMeHHO B CroBax COCTOAHUA COOTBETCTBYHOLLUNX MEHIO Ka-
Han u Tennocuctema nosiBATCA OTMETKM O Hanu4um oTkasa.

2.6.3. lMpwn BO3HUKHOBEHNKN cOOS, NMMBO O0TKa3a B pabote TB Heobxoanmo ang
NpoBEpPKM NPOU3BECTU Nepesanyck npubopa nytem KpaTKOBPEMEHHOIO
OTKITIOYEHUSA NUTaHUA.

2.6.4. pn oTkase ogHOro U3 AaTyMKoB corracoBaHHou napbl [T gomkHa
npom3BoaMTbCS 3aMeHa oboumx npeobpasoBaTenen cornacoBaHHOM
napsol.

2.6.5. Npwu oTcyTCTBUMN CBEYEHMUS nHOaMKaTopa Ha TB HeobxoanmMo npoBepuTb
HanuumMe HanpsbkeHns nuTaHusa, NMbo 3aMeHuTb NpefoXpaHUTesb
HomMuHanom 1,0 A Ha 3agHen CTeHKe MoAaynsa N3MepuTens.

2.6.6. Ecnv pencTeus, npeanpuHATbIE B COOTBETCTBMN C YKa3aHHbIMU Bbllle
pekomMmeHAaumsamMm, He nNpUBENUM K BOCCTAHOBMEHUK HOPMalibHOM
paboTbl uM3genus, cnegyet obpaTuTbCA B CEPBUCHBLIM  LEHTP
(pernoHanbHOE NpeacTaBUTENBCTBO) UMM K M3rOTOBUTENIO U3AENKS.
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3. TEXHUWYECKOE OBCITYXUBAHUE

3.1. BeegeHHbin B KCnnyartaunko TennoBblHUCIIUTENTb pPEeKOMeHOYeTCA
noasepraTtb nepnogn4eCcKkomMy oCMOTpPY C LEeSIbKo KOHTPOA!

- paboTtocnocobHocTn TB;

- HANU4Ms HanNpPsYKeHNs NUTaHUS;

- cobnoageHuns ycnosumn akcnnyaTtaumm TB;
- OTCYTCTBMS BHELLUHMX noBpexaeHun TB.

nepI/IO,D,I/I‘-IHOCTb OCMOTpa 3aBUCUT OT yCﬂOBMIZ aKcnnyartauuun, HO
He AOoSmKHa BbITb pexe oaHOro pasa B Ase Heaenu.

3.2. HecobnogeHue ycnosuin akcnnyaTtaumm TB B cootBeTcTBuM € n.1.2.5
MOXET MPMBECTM K OTKasdy npubopa unv npeBbILLEHUO A0MYCTUMOro
YPOBHSI NOTrPELLUHOCTN N3MEPEHUN.

BHelHWe noBpexaeHust Takke MOryT MPUBECTU K MPEBbILIEHUIO
AONYCTUMOIrO YPOBHSI MOrPELUHOCTM U3MepeHuin. [pu  nosiBreHun
BHELUHUX MOBPEeXAeHUIn n3aenus unu kabensa nutaHus, cBa3n Heobxo-
AVMO 006paTUTLCA B CEPBUCHbLIN LIEHTP UM permoHarnsHoe npeacraBu-
TENbCTBO ANS onpeenieHnst BO3MOXHOCTU ero AanbHeullen aKkcnnya-
Tauuu.

Hannuue HanpsikeHuss nutaHma TB onpegenseTcs No Hanuyuioo
WHAMKaUMM CUMBONOB Ha Aaucnnee. PabotocnocobHocTb npubopa
onpegensaeTcs Nno cogepXaHwuio nHavkaumm Ha gucnnee TB. Bo3amox-
Hble HEWCNPaBHOCTW, OTKa3sbl, HeWTaTHblIE CUTyauuun, NHOUUMPyEMbIE
TB, ykasaHsbl B MNMpunoxexHun I y.ll P3.

3.3. Ana npoBepkun paboTocnocobHOCTM KaHanoB W3MEPEHUA pacxoaa,
TeMmnepaTtypbl M [aBfiEHUS MOXHO BOCMOSMb30BaTbCA MHCTPYKUUEN,
npusegeHHon B Mpunoxenun K y.ll P3.

3.4. Mpwu nepesoae TB B pexxum CEPBUC unn HACTPOWKA:
- HAYMHAETCS HaKOMMeHne BPEMEHM NPOCTOS;

- NpeKpaLLaeTcs 3anncb B apXxuBbl 3HAYEHMIA CYMMapHOro KonmM4yecTBa
Tenna;

- NpOAoIMKaeTCa HaKonfeHne TeKyLWmnxX 3Ha4YeHun maccbl U Tenna, otob-
paxaeMblx Ha akpaHe XKKW.

MepeBog Tennobluucnutensa w3 pexuma CEPBUC  wnn
HACTPOWKA B pexxum PABOTA npvBoauT K nepesanycky npubopa u
BO3BpALLEHUIO NHOANKALUWN K 3HAYEHNAM MaccCbl U Tenna, HakonfeHHbIM
K MOMEHTY nepesoga tennosblumncnutensa ns pexuma PABOTA B pe-
xum CEPBUC wunn HACTPOWKA. Mpn 3TOM BOCCTAHOBIIEHHbIE Ha
YKKW 3HaveHuss maccbl U Tenna MOoryT OTNiM4aTbCA OT 3HAYeHun, 3a-
PUKCMPOBAHHbIX HA MOMEHT Bbixoda u3 pexuma PABOTA, nockonbky
nepuog obpaboTka MHopmMaLmm Ang 3anncu B apxusbl coctasnseT 1
MUHYTY.
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3.5. I'IOBepKa TennoBblMMCNUTENA npon3BoanTcA B COOTBETCTBUUN C
METOAMKOMN NnoBepKn, N3MOXEHHON B pasgene 4 HacTodAuwlero
pykoBoACTBaA.

3.6. OTnpaBka nNpudopa Ana NpoBeAeHUs1 NOBEPKN, NMNBO peMoHTa, A0MKHa
npou3BoaMTbLCA C nacrnoptoM npubopa. B conpoBoauTenbHbIX
AOKyMeHTax HeobxoauMo yKasbiBaTb NOYTOBbLIE PEKBU3UTDLI, TENEOH U
dakc oTnpaBuTens, a Takke cnocob n agpec obpaTtHOW AOCTaBKMN.
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4. MOBEPKA

[MoBepka TennoBbIYNCIIUTENS NPOBOANTCA B COOTBETCTBUM C OOKY-
meHToM MIT 0832-1-2018 «WUHcTpykumsa. TCU. Tennosblumncnvtenu
B3JIET TCPB. MeTtoguka nosepku», ytBepxaeHHbiMm OIYT «BHUUP»
24 ceHTAGps 2018 .

MexxnoBepoyHbIn MHTepBan — 4 roga.
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5. YIAKOBKA, XPAHEHUE N TPAHCITOPTUPO-
BAHUE

5.1. TennoBblMUCAUTEND  YNaKOBbIBAETCA B  WHAMBMAYalnbHYHO  Tapy
kateropumn KY-2 no NOCT 23170 (AwmK n3 rodppupoBaHHOIO KapToHa).

5.2. TB pomkeH XpaHUTbCA B YNaKkoBKE MW3roTOBUTENS B  CyXOM
oTansMBaemMoM NOMELLEHUN B COOTBETCTBUMN C YCIOBUSAMU XpaHeHUs 1
cornacHo NOCT 15150. B nomelleHnn gna xpaHeHns He A0MMKHO ObiTb
TOKOMPOBOASLLEN MbiNW, NMapoB KACMOT, LWENoYen, a Takke rasos,
BbI3bIBAOLLMX KOPPO3MIO N paspyLLaoLLnX N30NALNIO.

TennoBblYNCNIUTENb HE Tpe6yeT cneumanbHOro TeXHMYecKoro 06-
cny>xXnBaHua npn XxpaHeHun.

5.3. TennoBblMUCAUTENN MOFYT TPaAHCNOPTUPOBATLCS aBTOMOOMUIBbHbLIM,
PEYHbIM, XEeNEe3HO4OPOXHbIM U aBWALMOHHBIM TPAHCMNOPTOM (KpoMme
HEerepMeTU3NPOBaHHbIX OTCEKOB) nMpu  cobnogeHun  criegyrowmx
YCNOBUN:

- TPAHCNOPTUPOBKA OCYLLIECTBNSAETCSA B 3aBOACKOW Tape;

- OTCYTCTBYET NpsiMOe BO3AENCTBME BNaru;

- Temnepartypa He BbIxoauT 3a npeaesnsl oT MuHyc 30 go 50 °C;
- BNAXHOCTb He npeBbiwaeT 95 % npun TemnepaTtype o 35 °C;

- Bubpauusa B ananasoHe ot 10 go 500 Ny ¢ amnnutygon go 0,35 mm unum
yckopeHueM 1o 49 m/c?;

- yaapbl CO 3Ha4YeHMEM MUKOBOro ycKopeHusi Ao 98 m/c?;

- YNOXeHHble B TpaHCnopTe u3genus 3akpenneHol BO usbexaHve nage-
HUS 1 coydapeHnn.

B84.00-00.00-27
rel tsrv.027 doc2.11
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