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HacToawun OOKyMEHT pacnpocTpaHseTcs Ha TennoBblYUCUTESb
«B3JIET TCPB» wucnonHenuss TCPB-042 mogudukaumm TCPB-04 un
npegHasHa4yeH A9 03HAaKOMISIEHUSI MONb30BaTeNA C YCTPOUCTBOM Ten-
NOBbLIYMCNNTENSA M MOPSALAKOM ero akcnnyataumm. Yactb | cogepxut
TeXHM4Yeckoe onucaHue, nopsaok obenyxusaHunsa B pexmmax PABOTA
n CEPBWUC, a Takke MeToanKy noBepku Tennosbluncnutens. Yactb Il —
PUCYHKW, CXEMbl, ONUCaHWe NapaMeTpoB TEMMOBbLIYUCIUTENSA U PEeKo-
MeHJauunm no ero HacTpouke.

B cBs3n ¢ NOCTOSAHHOW PaboTon MO yCOBEPLUEHCTBOBaHMIO Npnbo-
pa B TENMOBbIMMCNNTENE BO3MOXHbI OTNINYMS OT HACTOSILLErO PYKOBO-
ACTBa, He BNUSAIOLLME Ha METPONOrMYecKUe XapakTepuUCTUKU U (PYHK-
LUMOHanbHbIe BO3MOXHOCTM npubopa.

MEPEYEHb MPUHATbLIX COKPALLEHNIA

BC - ropsiuee BogocHabxeHue;
KKW - xuagkokpuctannnyecknin nHankaTop;
KCB - KOHTponbHas cymma 6asbl;
HC - HewTaTHaga cutyauus;
HCX - HOMMHanbHaga cTaTMyeckas xapakTepucTuka npeobpasoBaHus;
na - NpeobpasoBaTenb AaBnNeHus;
MK - NepcoHarnbHbIA KOMMbIOTEP;
Mno - NporpaMmmHoe obecneyveHue;
rneP - NpeobpasoBaTenb pacxoaa;
nT - NpeobpasoBaTtenb TemMnepaTtypsbl;
PO - PyKOBOACTBO MO 3KCMnyaTaumm;
B - TeNIOBbIMUCIINTENb;
TC - Tennocucrtema.
NMPUMEYAHUNA.

1. Bug HammeHoBaHus unm o0003HaYEHUs, BbINOSIHEHHOrO B TEKCTE W
Tabnuuax pykoBoactBa no akcnnyatauum (P3) XupHbiM LwpndTOoMm
Arial, Hanpumep, Tennocucrtema, COOTBETCTBYET €ro OTOBPaXXEeHNO Ha
aucnnee npubopa.

2. IHpekcbl, ncnonb3youmecs B 0003Ha4YeHUN NapamMeTpoB, 03HAYaloT:

BH — BEPXHSIsi rpaH1La HOPMUPYEMOTO AnanasoHa;
re — napamMeTp CUCTEMbI FOPSYEro BOAOCHAGXEHUS;
A, [or — JOroBOpPHOE 3HaYeHue;

HH — HWXKHSAS rpaHMLa HOPMUPYEMOIO AnanasoHa;
co — napameTp CUCTEMbI OTOMNSIEHUS;

TC — napamMeTp pacyeTHOW TENNOCUCTEMbI;

y — napameTp yTeuku;

X, XxB — NapameTp Ha NCTOYHMKE XONOAHOMN BOAbI.



* % %

» Tennosbiqucnumens «B3JIET TCPB» 3apeasucmpuposeaH e [ocydap-
CmeeHHOM peecmpe cpedcme uamepeHul P® nod Ne 27010-13 (ceu-
demenbcmeo 06 ymeepxdeHuu mura cpedcme  u3MepeHul
RU.C.32.006.A Ne 53067).

» Tennosbiqucnumerns «B3JIET TCPB» coomeemcmeayem mpebogaHu-
M HOpMamueHbIX OOKYMEHMO8 Mo 37eKmpoMagHUmHoU cosemecmu-
mocmu u 6e3zornacHocmu.

» Tennosbiqucnumens «B3JIET TCPB» pa3speweH K npUMeHeHUo Ha y3-
niax ydyema mersiogoli 3Hepauu.

* % %

YaocToBepsaoLne JOKYMEHTbI pa3MellieHbl Ha canTte www.vzljot.ru



FTAPAHTUU USTOTOBUTENA

I. WMarotoBuTenb rapaHTUpyeT cooTBeTcTBME Tennosbluncnutenen «B3JIET
TCPB» ucnonHeHun TCPB-042 TexHNn4ecknum ycnosBuam B npenenax rapaHTun-
HOro cpoka 72 mecsiya C Jatbl NEepBMYHOW NOBEPKM MNpu cobntogeHun cne-
AYIOLWNX YCNOBUM:

a) XpaHeHue, TPaHCMOPTUPOBAHME, MOHTaX W JKCNnyaTtauusa usgenus
OCYLLEeCTBNATCA B COOTBETCTBMM C 3KCMNSlyaTaunoHHOM AOKYMeHTauu-
en Ha u3genve;

6) MOHTaX U NyckoHanago4Hble paboTbl BbIMNOMIHEHbI B TeYeHne 15 mecs-
LeB C AaTbl NEPBUYHON NOBEPKM C OTMETKOM B NMacrnopTe U3aenus;

B) B Te4eHMe Mecsila C MOMEeHTa BBOAA M34enust B SKCNslyaTtauunio 3aknto-
YyeH [JOoroBop OOCNYyXMBaHWMA C NIOObIM  CEPBUCHBIM  LLEHTPOM
3A0 «B3JIET» c oTmeTKON B nacrnopTte nsgenus.

Mpn HecobnaeHMM YCNOBUS NyHKTa IB rapaHTUHBIA CPOK 3KCnyaTauum
cocTaBnseT 12 mecsiyee ¢ AaTbl NEPBUYHON NOBEPKN N3Lenns.

Mpn HecobnaeHMM yCnoBUM NyHKTa |6 rapaHTUNHBIA CPOK AKCNyaTauum
cocTaBnseT 15 Mecsiyee C aaThbl NEPBUYHON NOBEPKN N3LeNnS.

NMPUMEYAHUE. [ata BBOOa nU3genua B aKkcnsyaTaumio n gaTta no-
CTaHOBKM Ha cepBUCHOe O6CnyXMBaHME YKa3sblBalOTCA B nacrnopte Ha
nsgenne B pasgene «OTMETKM O npoBedeHMU paboT», 3aBepSATCS
NoANNCLI0 OTBETCTBEHHOIO NLA U NeYaTblo CEPBUCHOIO LIEHTPA.

[I. MTapaHTMIHBLIN CPOK NpoAfeBaeTCsl Ha BPeMS BbIMOSIHEHMSA rApPaHTUMHOIO pe-
MOHTa (6e3 yyeTa BpEMEHM €ro TPaHCMOPTUPOBKM), ECIN CPOK NPOBEAEHUSA ra-
PaAHTUAHOrO PEMOHTA NPEBbLICUIT OAMH KaneHO4apHbIN MecsiL.

lll. N3roToBuTEND HE HECET FapaHTMIZHbIX obsa3aTenbCcTB B cnefgyroumnx cny4vadx:

a) OTCyTCTBYEeT nacropT Ha u3genve ¢ 3anosfiHeHHbIM pa3sgenom «Ceuae-
TENbCTBO O NMPUEMKEY;

0) nsgenne MeeT MEXaHUYECKME NMOBPEXOEHWS;

B) M3denue XpaHwurocb, TPaHCMOPTMPOBANOCh, MOHTUPOBANOCHL UM 3KC-
nryaTMpoBanocb C HapylleHvem TpeboBaHUI 3KcnnyaTauMOHHOW [o-
KyMeHTauumn Ha usgenve;

r) OTCYTCTBYET MK NoBpeXxaeHa nnomba ¢ noBepuTesnbHbIM KrernMom;

[) n3genve unu ero coctaBHasi YacTb NnoAaBepranoch pasbdopke unu gopa-
ooTke.

* % %

HEI/ICI'IpaBHOG mnsgenne ana BbINOJIHEHUA FapaHTI/IVIHOFO peMOoHTa HanpasB-
AeTcAa B peFMOHaﬂbeIVI NN rosIOBHOM CepBVICHbIIZ LEeHTP.

MHpopmaumsa no cepsBucHOMy obBCNyXMBaHUIO NpeacTaBfieHa Ha cante
http: www.vzljot.ru B pasgene Cepeuc.
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1. OMNCAHUE U XAPAKTEPUCTUKU

1.1. HasHa4yeHue

1.1.1. TennoBbluucnutens «B3JIET TCPB» npegHasHayeH Ans ucnonb3oBa-
HUS Ha y3nax ydeTa TensioBOW SHEPTUN C LEfblo U3MEpPEHUsST napameT-
POB TEMMNOHOCUTENS U NPEeACTaBNEeHUs OaHHbIX MO NoTpebnenuto Ten-
10- 1 BOAOPECYPCOB.

1.1.2. O6nact1 npuMeHeHns TeNNOBLIYNCIUTENS:
- 3aKpbITble U OTKPbITblE CUCTEMBI TENNOCHabXeHns/TennonoTpebnexHns;
- CUCTEeMbI XONI04HOro BOAOCHABXeHUS;
- CUCTEMbI permcTpaumm 1 KOHTPOIsi NapaMeTpPoB TEMNTOHOCUTENS.

1.1.3. Tennosbluucnutene cooteetctyeT FOCT P 51649-2000, pekomeHaa-
umam MU 2412-97, MU 2573-2000, MO3M R75 n gpyron HopmaTuBHOM
AOKYMEeHTauun, pernameHTumpyowen TpeboBaHus Kk npubopam y4yeta.

1.1.4. BrHewnun Bug Ttennosbluucnutena «B3JIET TCPB» wcnonHeHus
TCPB-042 nokasaH Ha puc.1.

B3NIET TCPB

Puc.1. TennoBbiuucnutenb «B3JIET TCPB» ncnonHenuna TCPB-042.



1.2. DyHKUMNOHaNbHbIe BO3MOXHOCTHU

1.2.1.

Tennosbluucnutens «B3JIET TCPB» ucnonHeHnaTCPB-042 obecne-
ymnBaerT:

N3MepeHne ¢ NOMOLLbI0 NepBUYHbIX NpeobpasoBaTenein TeKyLUMX 3Ha-
YeHWU pacxofa, TemnepaTypbl U AaBEHUs1 B KOHTPONMpPYyeMbIx Tpybo-
NpoBOAax M OnNpeaeneHne TeKyLWnX U cpeaHnx 3a MHTepBarn apxMBupo-
BaHWsi 3HA4YEHUI NapamMeTpPoB TEMSIOHOCUTENS;

onpegeneHne 3Ha4eHnn TensioBoM MOLLLHOCTU U KONMdecTBa TeNNoThl B
OAHOW U Heckonbknx Tennocuctemax (TC);

apxmsmposaHme B 3HepFOH6338I/ICVIMOI7I namMmAaTn pe3yribTatoB UamMmepe-
HUN, BbIMUCIEHW, ONArHOCTUKM U YCTAHOBOYHbIX NMapaMeTpPoOB;

NHAMKALMIO N3MEPEHHbIX, PACYETHbIX, YCTAHOBOYHbIX, ANArHOCTUYECKNX
N apXMBMPOBaHHLIX NapamMeTpOB;

BbIBOA U3MEPUTESNbHOWN, AMarHOCTUYECKOW, YCTAHOBOYHOW, apXMBHOM Y
Apyron nHopmaumm Yepes BHeLLHNE MHTEPdENChI;

BBOJ WM MCMNOSfb30BaHME B pacyeTax OOroBOPHbIX 3HAYEHWW pacxopa,
TemnepaTypbl 1 AaBNeHUs TENNOHOCUTENS, a TakkKe JOroBOPHOro 3Ha-
YyeHunsa TennoBon MoLwHocTu B TC;

- aBTOMaTU4ECKMI KOHTPOJIb U WMHAWKALUUIO Halln4na HeMCﬂpaBHOCTeVI

1.2.2.

TennosblducnuTens (TB), oTka3oB nepBUYHbIX NpeobpasoBaTenien u
HewTaTHbIX cutyauun (HC), a Takke onpeneneHne, MHOMKaUM 1 3a-
NMCb B apXmBbl BpeMeHU paboTbl U MPOCTOSi KOHTYPOB CUCTEMbI OTO-
NMeHns U cucTemol ropsidero BogocHabxenms (MBC);

Ha3Ha4yeHne BUOOB peakunin TB Ha BO3MOXHble HEWCNPABHOCTU UMK
HC;

3aLLUMTY apXMBHbIX M YCTAHOBOYHbIX AaHHbIX OT HECAHKLMOHMPOBAHHOMO
AocTtyna.

TennoBblYUCNUTENDb TaKKe NO3BOMLAET:

- 3afaBaTb CXeMbl y4eTa Tenna, xpaHsilumecs B namstn TB;

- OpraHM3oBbIBaTb TENJIOy4eT KakK B oTONUTENbHbIA, TaK U B MEXOTOMMK-

TEnNbHbIA CE30H C aBTOMATUYECKUM MNEepeKnoYeHNeM Ha COOTBETCT-
BYIOLLMIA anropuTm pacyeTa;

NPOM3BOANTbL BbIYUCIIEHMS C YYETOM YyTEYEK TEMNNOHOCUTENS B CUCTEME;
N3MepsATb, apXMBMPOBaTb M UCMONb30BaTh B pacyeTax TeKkyluue 3Have-
HUS TeMnepaTypbl U OaBNEHUSI HA UCTOYHMKE XONOAHOW BOAbl, a Takke

N3MEPATb N apXMBMPOBATb TEKYLLME 3HAYEHUS pacxoda Ha UCTOYHUKE
XOnoJHOM BOAbI;

yCTaHaBl/iMBaTb AOroOBOPHOE 3HA4YeHne TemMnepaTtypbl XONOo4HOM BOAbI U
KaneHgapHble nepunoabl, B Te4eHNEe KOTOPbIX NCMNOJ1Ib3YEeTCH B pacyeTax
JOroBOpHOE 3Ha4YeHue;

yCTaHaBfiMBaTb KOHTPAKTHOE BpeMs 4115 npouecca apxXxmBupoBaHua pe-
3ynbTaToOB U3MEPEHNN U BblYUCIIEHUN;
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- 3anucbiBaTb B aBTOMAaTUYECKOM pPEXMME COLEPXKMMOE apXMBOB Ha
BHewHWe USB Flash-Hakonutenu;

- NPeACcTaBNsATb B OTYETHbIX hopMax AaHHble 06 UCMOb3yeMblX B pac-
yeTax napameTpax XOrioAHOW BOAbI;

- onpenendTb 3anoJiHeHne pr6OI'IpOBO,D,OB XKNOKOCTbIO,

- KOHTPONUPOBaTbL COCTOsIHME NpeoGpasoBaTeneit pacxoaa 1 HanMume mx
3NEeKTPOoNUTaHns;

- CYMTbIBaTb NO MHTEP(ENCY 3HAYEHUS KaNMBPOBOYHbLIX KO3hmUneH-
TOB, YCTaHOBIEHHbIX B Npeobpa3oBaTensx pacxoaa;

- U3MEPSITb U apXMBUPOBATb TEMNepPaTypy Hapy>KHOro BO3ayXa;

- MPOU3BOAUTL BBIMUCIIEHUS M UHOUKALMIO MOTPeGneHHoW anekTpuye-
CKOW 3HEprum npv noaknioYeHUn aneKTpocyeTymka ¢ UMNYnbCHbIM Bbl-
XOO0M.
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1.3. TexHn4yeckme xapakTepmuCcTuKun

1.3.1. OCHOBHbIE TEXHMYECKNE XapaKTepucTukmn TB npuBeaeHbl B Tabn.1.

Ta6bnuua 1
HanmeHoBaHne napameTpa 3HayeHne napameTpa Mpnm.

1. KonnyecTtBo KaHanoB namepeHust: cm.n.1.3.2

- pacxoga 0o 6

- TeMmnepaTypbl no 6

- jaBnexHus o4

- ONEKTPO3HEPTUN o 1
2. KonnyecTtBo KOHTPONUPYEMbIX TENNOCUCTEM 0o 2 Mpum. 1
3. KonnyecTtBo KOHTpONMpyemMbix TpybonpoBogoB 0o 6 MNpum. 2
4. Inana3oH namepeHns cpegHero o6 eMHOro

pacxoga, My ot 0,01 fo 1 000 000
5. lnanasoH namepenunsa temnepatypsl, °C ot 0 go 180 Mpym.3
6. [lnanasoH namepeHus pasHocTu Temnepartyp B

nogarwem n obpatHom Tpybonposoge, °C ot 1 go 180
7. AnanasoH namepenHunsa gasnenus, Mlla o1 0,100 2,5
8. [lnanasoH n3mepeHnsa notTpednsaemMon anexkTpo-

aHeprun, KBT-Y o1 0,01 go 1 000 000
9. HanpsxeHne nuTaHuMsi NOCTOSIHHOIO Toka, B 24 cm.n.1.3.5
10. MNoTpebnsemas mowHoCTL, BT He Oonee 2,5 Mpym.4
11. CpegHsist HapaboTka Ha 0Tkas, 4 75 000
12. CpegHun cpok cnyobl, neT 12
13. NabapuTHble pa3mMepbl, MM 217 x 207 x 84
14. Macca, kr 0o 1,0

NMPUMEYAHWA.

1. B cnyyae opraHusauum TennoyyeTta ¢ aBTOMaTUYECKUM MepPEKtoYEHN-
eM anroputMa pacyeTa npu nepexoge Ot OTONUTENBHOIO Ce30Ha («3u-
Ma») K MeXOTONUTENbHOMY («NeTo») U obpaTHO KONMUYECTBO KOHTPO-
nMpyeMbIX CUCTEM — He Bornee OAHOMN.

2. [Npun BLIBOPE COOTBETCTBYIOLUX CXEM Tensoy4yeTa.

3. 3HayeHne napameTpa onpeaenseTca TeXHUYEeCKUMU XapakTepucTuka-
MU UCnonb3yeMblX TepMonpeobpasoBaTtenen conpoTusneHus. Bos-
MOXXHa permcrpauus TemnepaTypbl OT MuHyc 50°C.

4. bes yyeTa MoLHOCTK, NoTpebnsaemMon nogkntoyeHHsIMu K TB npeobpa-
3oBaTensamu gasnenus (n.1.3.6).

1.3.2. B TennosblyMcnMTene npegycMoTpeHb!:
a) 6 kaHanoB AN YaCTOTHO-UMNYIbCHBLIX CUTHANoOB OT npeobpasoBaTe-
newn pacxoga (MNP):
- 4 kaHana — ana MNP koHTponupyemon tennocuctemsl (MP1, ..., MP4);

- 1 kaHan — gnsa MNP Ha nctoyHmke xonogHow Boabl nnbo MNP pacuyeTHon
TC (NP5 nogkntovaeTtca k ceoboaHomy Bxoay DIR2);

- 1 kaHan — ana MNP nognutoyHoro Tpybonposoaa nubo NP pacyeTHoON
TC (NP6 nogkntodaeTtca k ceoboaHomy Bxoay DIR3);

6) 6 kaHanoB ANs CUrHanoB CONPOTUBIEHNS OT NpeobpasoBaTenen Tem-
nepatypsl (MT):

- 4 kaHana — ana MNT koHTponupyemon Tennocuctems! (MT1, ..., MT4);
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- 1 kaHan — gnsa MNT Ha nctoyHMke xonoagHow Boabl Nnbo MNT pacuyeTHOM
TC (NTS5);

- 1 kaHan — ana MNT HapyxHoro Bo3ayxa nunbo MT pacyeTHon TC (MT6);

B) 4 KaHana AN TOKOBbIX CUrHaNoB OT npeobpasoBaTenen AaBneHus
(MA):

- 4 xaHana — gnsa M4 koHTponupyemon Tennocuctemsl (MA1, ..., NA4).
N3 Hux — 1 cBoboaHbIM kaHan ana [ Ha UCTOYHMKE XONMOoAHOW BOAbI
(MO nogknoyaeTtcs k ceobogHomMy Bxoay TB ¢ mapkuposkon [104);

r) 1 kaHan Ans 4acToTHO-UMMYNbCHOIO CUrHana OT 3JrekTpocyeTymka
(npubop nopknioyaetTca k csobogHoMy Bxodgy TB ¢ mapkupoBkon
DIR3).

[MepeyveHb kaHanoB TB onsg NogknNYeHUs BHELHUX YCTPOWCTB U
X BO3MOXHble Ha3Ha4yeHus npuBeaeHbl B Tabn.2.

Tabnuua 2
Tun Mapkuposka
MCTOYHMK / HA3Ha4YeHue curHana
CuUrHana KaHana
MnP1
YacTtoTHo- .
. NP2 - curHanbl oT npeobpasosateneit pacxoaa MP1, ..., NP4
VMY NeCHBI nP3 B KOHTponupyemon TC
curHan ponvpy
NP4
- CUrHan aBTopeBepca
DIR1 - curHan otcyterBus nutanma NP1, ..., P4
- CUrHan oTCyTCTBUS XXMAKOCTM B TpybonpoBoae
KoHTponupyemon TC
- curHan otcytcerBus nutanma NP1, ..., P4
. - CUrHan oTCyTCTBUS XKNMOKOCTU B Tpybonposode
Jlornyeckun / yTcTB! A pyoonpoBoA
DIR2 KOoHTponupyemomn TC
4YaCTOTHO- .
. - curHan ot NP Ha UCTOYHMKE XONOAHOW BOAbI
UMMYSbCHbIV y
- cUrHanbl oT NnpeobpasoaTtenen pacxoaa NP5
curHan
- curHan otcytcerBus nutanma NP1, ..., P4
- CMrHan OTCYTCTBMS XUOKOCTU B TpybonpoBoae
DIR3 KoHTponupyemomn TC
- curHan ot P B KOHTYpe NOANUTKM
- curHanbl oT NnpeobpasoaTtenen pacxoaa NP6
- CUrHan oT aneKTpocYeTYMKa
nT1
T2 - curHanel oT npeobpasoBaTenen temnepaTypsl M1T1, ...,
MNT4 B kKoHTponupyemon TC
Curnan conpo- nT3 ponpy
TUBIIEHNA NT4
nT5 - curHan ot MNT Ha ucto4Hnke xonogHow Boabl Nnoo TC
MnTe6 - curHan ot MT HapyxHoro Bo3ayxa nubo TC
na .
- curHanbl oT npeobpasosatenen gasnenuna 41, ...,
TokoBbIN NMAa2 MO4 s koHTponmpyemon TC (ceoboaHbiii kaHan M4
curHan nos MOXET ncnonb3oBaTbCca aAns 06paboTkm curHana ot npe-
o4 obpasoBatens AaBneHus Ha UCTOYHUKE XONOAHOW BOAbI)
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1.3.3. Pe3ynbTaTbl U3MepeHun n Bbl4McrieHun TB coxpaHsTCs BO BHYTpeH-
HUX apxuBax (n.7.2), XxapakTepUCTUKN KOTOPbIX NpuBeAeHbl B Tabn.3.
[ocTyn K OCHOBHbIM apXMBHbIM AaHHbIM BO3MOXeH 13 MeHio TB. [oc-
TYM KO BCEM apXMBHbIM [AHHbIM BO3MOXEH TONbKO MO MHTepdency

(n.1.3.4).
Ta6bnuua 3
HavnmeHoBaHue apxmBa FnyouHa apxusa,
3anmcum
Yacoson apxus TC1 1440
CyTo4HbIN apxuB TC1 366
Mecsa4Hbii apxus TC1 60
Yacoson apxus TC2 1440
CyTo4HbI apxuB TC2 366
Mecsa4Hbii apxuB TC2 60
Yacosown apxue oTtkasoB 1 HC B TC1 1440
CyTo4HbIN apxuB oTka3oB 1 HC B TC1 366
Mecsa4yHbi apxuB oTkasoB 1 HC B TC1 60
Yacosoun apxuB oTtkasoB 1 HC B TC2 1440
CyTo4HbIN apxuB oTka3oB 1 HC B TC2 366
Mecsa4HbI apxuB oTkaszoB 1 HC B TC2 60
YacoBor apx1B AaHHbIX AaTYMKOB 1440
CyTO4YHBIN apXUB JaHHbIX 4ATYMKOB 366
MecayHbIn apxmB AaHHbIX aTYMKOB 60

Pesynbtatbl paboTbl TB coxpaHstoTca B xypHanax (n.7.3), a ycta-
HOBOYHbIE AaHHble — B 6a3e napameTpos (N.7.4).
Bpemsa cOXpaHHOCTU apXMBHbIX U YCTAHOBOYHbLIX [aHHbIX MPU OT-
KNOYEHUM NUTaAHUA — HE MeHee 5 neT.
1.3.4. lNoaknoyeHne BHELIHNX YCTPOMCTB K TEMNSTOBbIYMCINTENIO OpraHmM3yeT-
CH C NMOMOLLbIO UHTEP(ENCOB:
- RS-232 (mapkupoBka «RS-232.MK») n RS-232 (pasbem Tvna DB9, no
3aKkasy) — 4na pacneyaTkum Ha NpUHTEpPE apXMBHbIX U TEKYLLMX 3Ha4e-
HUA n3mMepsieMblX NapaMmeTpoB, CHUTbIBAHUS apXMBHbIX AaHHbIX 16O
HenocpenCcTBEHHOWN CBA3W C NEPCOHANbHbIM KOMMNbIOTEPOM;

- RS-485 (mapkupoBka «RS-485.1NMK») — ana HenocpeaCTBEHHOW CBA3M C
nepcoHarnbHbIM koMmnbtoTepoM ([1K);

- RS-485 (mapkupoBka «RS-485.NMPUBOP») — ons nogkniodeHns Kk TB
npeobpasoBaTtenen pacxoaa;

- USB-Device — gnsa ceasun TB ¢ HacTonbHbIM MK unn HoyTOykom;

- USB-Host — ons onepaTtMBHOIrO CYMThIBAHUSI apXMBHbIX AAHHbIX TENO-
BbluncnmnTens ¢ nomollbto USB flash HakonuTenen.

1.3.5. OnektponutaHne TB ocyulecTBnsaeTca CcTabunuanpoBaHHbIM Hanps-
XEHMEM MOCTOSIHHOrO TOKa M3 AuanasoHa (22-29) B ¢ ypoBHeM nynb-
caumn He 6onee +1,0 %. Nutanne ot cetn 220 B 50 'y moxeT obecne-
YMBaTLCS C MOMOLLbIO UCTOYHMKA BTOPUYHOIO NUTaHUS.
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HononHutensHo B TB ycTtaHaBnuBaeTca GaTapes HanpsikeHuem
3,6 B, pa3smepa C, emkocTbto 7,5 A-u, obecneunBaroLlasa nogaepxaHue
pabotocnocobHocTn npudopa 4o 10 cyTok npu OTCYTCTBMM BHELLHErO
nUTaHuS.

1.3.6. TennoBbluucnuTens obecneynBaeT IMEKTPONUTAHUE HaMpPsKEHUEM
NOCTOSIHHOrO ToKa (24+1,2) B 0o yeTblpex AaT4yMKOB OaBEHUS Npu To-
ke 0o 20 MA Ha gaTuyumk.

1.3.7. YCTONMYMBOCTb K BHELLUHMM BO3OENCTBYHOLLMM (PakTopam TennoBblYMC-
nntensa B padoyem pexmme (no NOCT P 52931):

- Temnepartypa okpyxatowiero Bo3gyxa — ot 5 go 50 °C (rpynna B4);
- oTHocuTenbHasa BnaxHocTb — 80 % npu Temnepatype 35 °C n Gornee
HU3KMX TemnepaTtypax, 6e3 KoHgeHcaumm Bnaru;
- aTMocepHoe gasneHune — ot 66,0 go 106,7 klMa (rpynna P2);
- Bubpauma — B guanasoHe ot 10 go 55 Ny ¢ amnnutygon go 0,35 mm
(rpynna N2).
CrteneHb 3awmnTtbl TB cootBeTcTBYeT KOy IP54 no TOCT 14254.
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1.4. MeTponorunyeckue xapakTepucTuUkKu

1.4.1.

1.4.2.

I'Ipe,u,enbl A0nyCKaeMbIX HOFpeUJHOCTeVI TernrioBblHUCINTENA COCTaB-
NA0T!

npu usmepeHun cpegHero o6bLEMHOro (MaccoBoro) pacxoga, obbema
(maccbl) npu 0bpaboTke M3MepUTENbHOM MHOPMaLUK, NOCTyNatoLeNn
Ha uMnyrnbCcHble Bxoabl — +0,2 % (0OTHOCUTENbHAA NOrPELUHOCTD);

npy namepeHun Temnepatypbl — 0,2 % BO BCeM AnanasoHe uamepsie-
MbIXx TemnepaTyp Bbiwe 10°C (oTHOCUTENbHAA MOrpeLuHoCTb), MNpwu
3TOM Pa3HOCTb OTHOCUTESbHbIX NMOrPELLUHOCTEN COrnacoBaHHbIX MO Mo-
rPELLUHOCTSM KaHaroB U3MeEpPEHUsI TeMMNepaTypbl COCTaBMSET N0 MOAY-
no 0,1 % (npn namepeHun TemnepaTypbl B AnanasoHe Temneparyp
ot 0 po 10 °C abcontoTHasa norpelwHoCcTb cocTasnseT +£0,15°C);

npn namepeHun aasrnexHuss — 0,5 % oT Haubonbluero namepsiemoro
3HaAYeHMSs JNEKTPUYECKOro TOKa NepPBUYHBLIX M3MepPUTENbHbIX npeobpa-
3oBaTenen gasneHnsa (npMBedeHHas NorpeLlHocTb);

npyv M3MepPeHUM KoNn4ecTBa TEMNNOBOW SHEPTMM N TEMNITOBON MOLLIHOCTH
+0,5 % (npn 3agaHHOM 3Ha4YeHUM AaBNeHUs);

NPy U3MEPEHUN INEKTPUYECKON SHEPTUN N INEKTPUYECKON MOLLHOCTU —
10,2 % (oTHOCUTESIbHAsA NOrPELUHOCTL);

npu n3mepeHnn BpeMeHn paboTbl B pasnunyHbiX pexumax — +0,01 %
(oTHOCUTENbBbHAast NOrPELLHOCTD).

Mpn paboTte TennosbluMCNIUTENA B cocTaBe TennocyeTynka «B3J1IET
TCP-M» c ncnonb3oBaHmem npeobpasoBartenen pacxoga, Temneparty-
pbl 1 AaBNEeHUs OTHOCUTESNbHbBIE NOTPELLUHOCTU NMPU U3MEPEHUN, WUHAK-
Kauun, permcrtpaumm, XxpaHeHum u nepegadve pesynbTatoB U3MepeHUn
Konuyectea TennoTbl cootBeTcTBYOT Knaccy C no NOCT P 51649-
2000.
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1.5. CocTaB

KomMnnekT noctaBku — B COOTBETCTBUM C Tabn.4.

Tabnuua 4

HaumeHoBaHue n ycrnioBHoe 0603HayYeHne Kon-Bo MpumevaHve
1. TennoBbluMcnUTENb 1
2. ACTOYHUK BTOPUYHOIO NuTaHusa =24 B 1 Mo 3akasy
3. KoMnnekT MOHTaXHbIn 1 MpumedaHne 1
4. Macnopt 1
5. PykoBoACTBO Mo akcnnyatauuu . 1, 11 MpumedaHne 2

NPUMEYAHUNA.

1. CocTtaB — B COOTBETCTBUM C 3aKa30M.

B komnnekT moryT BxoauTb: kabenu ceasm TB ¢ npeobpasoBaTtens-
MU pacxoga, npeobpasoBaTensmmn TemnepaTtypbl u/vnu npeobpasosa-
Tenamu gaesneHus. OnunHa kabenen — no 3akasy n3 tunopsga: 6, 12,
20, 30, 40, 70, 100, 150, 200 m.
2. OkcnnyaTauuoHHasa OOKYMeHTauusi U KapTbl 3aka3a Ha TB u gpyryto
npoaykumio, Bbinyckaemyo dupmon «B3JIET», pasmelleHbl Ha canTte
no agpecy www.vzljot.ru.

Tam e pasmMeLlleHbl CepBUCHbIE NporpamMMbl Anst paboTbl ¢ Tensno-
BblUMCNNTENEM MO nocregoBaTenbHbIM MHTepdencam RS-232/RS-485
n nutepdgericy USB-Device:

- «MoHnTop TCPB-042»;

- KoHpurypatop 6a3sbl «Kb TCPB-042» — gns aBTOMaTu3npoBaHHOW
pa3paboTkn NPOEKTHOM AOKYMEHTaUMW M aBTOMATUYECKOro KOHdury-
pupoBaHusa npmubopa no NpoekTy.

Mo 3aka3dy BO3MOXHa NocTaBka nporpammMHoro komnnekca «B3JIET
Cl», nosBonswowero obbeanHATb B eauHyl ceTb npubopbl (B TOM
4yucne pasnuYHOro Tuna u pasHbiX NPOM3BOAMTENEN) C LiEeNblo aBToOMa-
TM3auumn cbopa OaHHbIX, co3daHnsa U BedeHusa 6a3 OaHHbIX, a Takke
NOAroTOBKW OTYETOB.
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1.6.

1.6.1.
1.6.

YcTpouncrteo n pabora

Bnok TennoBblYUCnUTENA

1.1. Tennosbiuncnutens «B3JIET TCPB» ucnonHenns TCPB-042 (puc.2)
npeacrasnseT cobon MMKPOMNPOLLECCOPHbIN N3MepuUTeNbHO-
BblYNCIUTENBHbIN BGMOK, COCTOALWMIA M3 OBYX MOAYSEen: MOAYNS BblYMC-
nnTena u moaynsa nHtepdencos. Moagynu pasmeliaroTcs B nnactmac-
COBOM Kopryce, BbINOSIHEHHOM B BuAae kopoba ¢ ABymMSA oTcekamu (2) n
(8), cHaGXeHHbIMM OTKMAHBbIMUK Kpbiwkamu (1) u (16). Kpbiwkn 3akpen-
neHbl NPU NOMOoLLM NeTenb Ha neson 6okoBow naHenu kopnyca TB.

1 2 3
fa] : )
7]

N m |
(a] 0
(] O

7]

: 7]

QL

E/ A

1 — Kpblwka omceka uHmepgbeticos; 2 — omcek uHmepghelicos; 3 — pa3bem UH-
mepgpetica USB-Host; 4 — pasbem uHmepgpetica USB-Device; 5 — pazbem uHmep-
elica RS-232 (onyuoHarnbHo); 6 — xudkokpucmarnnudeckul uHoOukamop; 7 — Kna-
guamypa; 8 — omceKk KoMMymauyuu, 9 — KIeMMHbIe KOSI00KU MOOKIYEHUS cue-
HanbHbix kabened 1P, T1T, 4; 10 — eepmogsoldkl; 11 — KneMMHbIU pa3beM UH-
mepgpeltica RS-232 (mapkuposka «RS-232.1K»); 12 — KneMMHbIU pa3bem rnooKIHo-
yeHusi kabens anekmpornumadus; 13 — KnemmHbIl paswvem uHmepgetica RS-485
(mapkuposka «RS-485.1K»); 14 — knemmHbIl pa3bem uHmepghetica RS-485 (map-
Kuposka «RS-485.NNPUBEOP»); 15 — 6amapesi pe3ep8HO20 ariekmponumaHusi; 16 —
KpbIWKa omceKka KOMMymauuu.

Puc.2. YcTponucTtBo TennoBbluucnutens ncnonHeHma TCPB-042.

Ha nuueBon naHenn BepxHero oTceka (2) — oTceka UHTepdencos,
pasmelleHbl pasbembl MHTepdencos USB-Host (3), USB-Device (4) n
RS-232 (5), »xuakokpuctannnyeckmm niamkaTop (6) v knasnatypa (7).

B HmxHem oTceke (8) — oTceke KommyTaummn, obecnevnBaeTcs Aoc-
TYN K KNIEMMHbIM Konogkam (9) ansa nogkntoveHns curHanbHbIX kabenen
MNP, NT, M4 n knemMmHbIM pazbemamM nHTepdencos «RS-232.1MK» (11),
«RS-485.1MK» (13) n «RS-485.NPUBOP» (14). Takke B OTCEKE KOMMY-

18



TauMm pasMeLleHbl 3fIEMEHTbI YyNpaBneHnsa pexmmamm (pyHKLUMOHMPO-
BaHusa TB, knemmMHbI pasbeM (12) noagkntodeHnsa kabens nutaHna TB
n 6aTapes pe3epBHOro anektponutaHuna (15).

Ha HwxHen naHenn kopnyca TB pacnonoxeHbl repmoseofbl (10)
curHanbHbix kabenen MNP, MT, MO n kabensa nutaHna. Ha 3agHen cTeH-
Ke pacnonoxeHbl BbICTYNbI AN kpenneHua TB Ha obbekTe akcnnyaTa-
ummn (puc.A.4 MpunoxeHne A 4.1l P3). KoHcTpykumna TB npegycmatpu-
BaeT ero KpernrneHne Ha BepTuKarbHY NOBEPXHOCTb Npu nomoLun DIN-
peuku.

1.6.1.2. MNpuHuMn gencteusa TennosblunucnuTens ucnonHeHns TCPB-042 ocHo-
BaH Ha M3MepeHuM NepBUYHbIX NapaMeTpoB TennoHocuTens (pacxoaa,
TemnepaTypbl U OaBfieHMs1) C MOMOLLBIO NEPBUYHbIX NpeobpasoBaTe-
newn, yCTaHOBMEHHbIX B KOHTponMpyembix Tpybonposogax, n obpaboTke
pes3ynbTaToB M3MEPEHUI C Y4ETOM 3a[aHHbIX 3HAYEHUN YCTAaHOBOYHbIX
napameTpoB U B COOTBETCTBUMU C BblIOpaHHbIM anropuTMOM.

1.6.1.3. [Ins nocTtpoeHunsa TtennocyeTtynka Ha 6asze TB HeobxoomMmo ncnonb3o-
BaTb nNpeobpasoBaTtenu pacxoga, TemnepaTypbl U AaBfeHUs, Cornaco-
BaHHble ¢ TB No TEXHNYECKNUM U METPONOrMYECKUM XapakTepuUCTUKam.

1.6.2. NMogknioyaemblie npeobpaszoBaTenu pacxoaa

1.6.2.1. B kayectBe NP B komnnekte ¢ TB Moryt ncnonb3oBaTbCs criegyoLine
nagenuna pupmol «B3JTET»:

- ANeKTpoMarH1THble pacxogomepsbi-cuetyunkn (AMP) B3JNET 3P, B3JNET
9P moandmkauua Mant M, B3NET 3M, B3JIET TOP, B3JNET MMA;

- yNbTpa3ByKkoBble pacxogomepbi-cyeTunkn (Y3P) B3JNTIET MP.

OnucaHve npuHUMNa OENCTBUS N TEXHUYECKME XapaKTepPUCTUKK
nepeyncrieHHblx MNP npuBeaeHbl B COOTBETCTBYIOLEN IKCMNIyaTaunOH-
HOW JOKYMeHTauuu.

OnunHa nuHui ceasmn Y3P — TB n SMP — TB moxeT 6biTb o 300 m.

1.6.2.2. Takke B kayecTBe 1P MOryT ncnonb3oBaTbCs cregylowme pacxogome-
pbl ¢ TpebyeMbiMn METPONOrMYECKUMN XapakTEPUCTUKAMU U C UM-
NynbCHbIM BbIXOAOM, KOTOPbIA COOTBETCTBYET MO 3MEKTPUYECKUM na-
pameTpam mmnynscHomy Bxogy TB: BIAIC, BCT, BMI, CBOM, BPTK-
2000, PM-5, TMPOM, TOM, SONO 1500 CT, UFM 3030,
MTK/MNK/MTW,KAPAT-520, SMUP-INTPAMEP 550.

1.6.2.3. OnektponutaHune MNP MOXeT OCyLLeCTBRATLCA Kak OT OTAENbHOro uc-
TOYHMKA NMUTaAHUS, TaK U OT UCTOYHMKA NMUTaHUS, BXOAOSILLLErO B COCTaB
TB. OnuHa 2-x npoBOAHOM NuHUK cBsdn ¢ TB He 6onee 300 m npu
OMWYECKOM COMPOTUBNEHUM NMHMKM He Gonee 100 Om m cymmapHom
eMKOCTl/l2 He 6onee 0,01 MK® 1M pekomMeHOyeMbIM CEYEHNEM HE MEHee
0,35 mm”.

1.6.2.4. B kayectBe [P B ogHOM TensioBblMMUCIIMTESNIE MOTYT UCMONb30BAaTLCA
pacxogomMepbl pasfvyHbIX BUAOB U TUMOB.
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1.6.3. NMoakniovyaembie npeobpasoBaTenu TemnepaTypbl

1.6.3.1. B komnnekte ¢ TB B kadectBe T mMoryT ncnonb3oBaTbCcs nogodbpaH-
Hble B napy TIC nnatuHoBble:

- obnagawwme ogHOW M3 HOMMUHAmbHbBIX CTaTUYECKUX XapaKTepucTUK
npeobpasoBaHusa (HCX), ykasaHHbIx B Tabn.5;

- nmetoLme Tpebyemble METPOSTOrMYECKNE XapaKTEPUCTUKM;
- obecneymBatoLme NOAKMHOYEHME MO 4-X MPOBOAHON CXEME;
- YOOBMETBOPSAOLLNE YCIIOBUAM NPUMEHEHMS.

1.6.3.2. B komnnekte ¢ TB moryt ucnons3oBatbca T tuna «B3JET TI1Cx»,
KTC-b, KTCr1-H, KTMNTP-01, KTMTP-05, TMT-1(-25), MeTtpaH-2000,
TCI1, TC-b-P.

Tabnuuya 5

HomuHanbHoe 3Ha4veHne

conpoTtmneneHna nnaTtTmHOBOro YycnoeHoe o6o3HaqeHne HCX

TepMOnpeobpasosatens no FOCT 6651-94 no FOCT 6651-2009

npu 0 °C, Ro, Om
500 50001, Pt500 W0 = 1,3850 Pt500 o = 0,00385-°C™*
Pt'500 Wi = 1,3910 500 o =0,00391.°C™*

1.6.3.3. [InnHa 4-x npoBogHon nuHUn cesasn ¢ TB He 6onee 400 m npu omunye-
CKOM COMnpoTUBREHUN NUHUM He Bonee 200 Om.

1.6.4. Nogknioyaemsbie npeobpasoBaTenu AaBNeHUsA

1.6.4.1. B komnnekte ¢ TB moryT 6bITb Mcnonb3oBaHbl M pasnuyHoro Ttuna,
namepsowme abcontoTHoe unm n3bbITOYHOE AaBfeHNE N OTBeYarLwme
3a4aHHbIM TpeboBaHUAM MO TOYHOCTU U YCHOBUSM NPUMeEHeHus: MeT-
paH-22, MeTpan-43, MeTpaH-55, MeTpaH-75, KopyHa, Candup-22MTr1-
BH, Nnaum-o1, CcAB, 415, AWP-10, AUP-20/M2, SJIEMEP-ANP-30,
naTBX-1, DMP, MBS 1700, MBS 3000, MBS 33.

1.6.4.2. MakcumanbHasa gnuHa ceasu TB-M[ onpenenseTca TEXHUYECKUMU Xa-
pakTepucTnkamm ncnonbdyemoro N n kabensa ceasmw.

1.6.4.3. MNMutanue N[ MoXeT oCcywecTBNATLCA Kak OT TB, Tak n OT OTAENbHOro
NCTOYHMKA nNuTaHmna. icTouHnk nutanus TB obecneynBaeTt nutaHue oo
wectu MO npn Toke go 20 MA. [JnnHa 2-x NpOBOOAHOM JNIMHUM CBSA3U C
TB He 6onee 200 M NpyM OMUYECKOM COMPOTUBIIEHUN NUHUN He Bonee
100 Om.

1.6.5. NMoakntoyaeMble CHETYMKU INIEKTPUYHECKOWN IHEPIUmn

B komnnekTte ¢ TB MoryT 6bITb MCNOSb30BaHbl CHETYMKM ANEKTPU-
4YeCKOW 3Hepruu, oTBevaroLwmne 3agaHHbiM TpeboBaHNSM NO TOYHOCTU U
ycrnosusim  npumeHeHna: C3T1-4, COT3, C3OT4, COIT-4TM.03M,
C3T-4TM.02M, UDB32727Y, U32727A, HEBA, CO03-52, CO3-55,
CT3561, Mepkypuin 230AM, MNCY-3.
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1.7. MapkupoBKa 1 nnomounpoBaHue
1.7.1. MapkMpoBKa Ha nUUEBOW MaHENU BEpXHEero M HWXHero otceka TB

(pnc.3) coaepxur:

- 0603Ha4yeHne n HammeHoBaHue TB;

- TOBapHbIN 3HAK NPeanpPUATUSA-U3roTOBUTENS;

- 3HaK yTBEPXAEHNSA TUNa cpeacTsa U3MepeHus;

- 0603HaYeHne NCNOSTHEHUS TENNOBbLIYNCTIUTENS;

- HanpshkeHne NUTaHUs U Kog CTEMNEHU 3aLUUThI;

- 3aBOICKOM HOMEp.

-

TCFPB-042 =B IP54
os0 | | |
T Ne 1234567
. "
(e PPN MnomBa skcnnyaTauMoHHan
B3NET TCPB il
TENNOBEFMCIHTENR
=T EFAET

[=disuisaisyiniining

Puc.3. Bua v pasmelieHne MapkupoBKU U BO3MOXHbIX MeCT NJ1oMOupoBaHus
kopnyca TB.

1.7.2. lpwu BbINYCKE N3 NPON3BOACTBA MOCIE NOBEPKU Ha nnaTte MoAyns Bbl-
yncnuTens NNoMoupyeTcsl KOMMnayok, 3aKpbiBalOLMA KOHTAKTHYO napy
J1 paspelweHuns moamukaunumn KanmbpoBOYHbLIX napameTpos (puc.A.6
4.1l P3).

1.7.3. Ha ob6bekTe nocne MOHTaxa U NpoBepkn PYHKLUMOHUPOBAHUSA TENso-
BbIYMCNUTENS Ha NnaTe MoAayns BblYUCNNTENST AOSMKEH ObiTb onnombu-
poBaH KOMMaYoK, 3aKpblBAlOLLMA KOHTaKTHYO napy J2 paspelueHus
Moandukaumm oyHKUMOHanNbHbIX napameTpoB TB (puc.A.6 4.1l PJ).

1.7.4. Ang 3awuTbl OT HECAHKUMOHMPOBAHHOIO AOCTyNa nNpu TpaHCNoOpTUPOB-
Ke, XpaHeHUn 1 aKcnnyataumm mMoxeT NnomMoupoBaTbCa NPOYLUMHA Ha
KpblLIKe HXHero otceka (puc.3).
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2. QKCINNYATAUNOHHBLIE OrPAHUYEHUA

2.1. BKkcnnyaTtaumsa TennoBblMUCINTENSA OOSDKHA NMPOM3BOAUTLCA B YCIOBUAX
BO34EeNCTBYIOLMX (PaKTOPOB, HE MpeBblalWwmx A0NYyCTUMbIX 3HaYe-
HWUW, OroBopeHHbIX B N.1.3.7 HaACTOSALLEro pykoBoacTBa Mno aKcnsyaTa-
.

2.2. MonHnesawumTa obbekTa pasmelleHus npubopa, BbINOSTHEHHAsA B COOT-
BeTCTBUM C «/HCTpyKLMEN MO YCTPOMUCTBY MOSHME3aWUTbl 30aHUI, CO-
OPYXXEHUA N MPOMBbILLIIEHHbIX KOMMYHUKauuny CO153-34.21.122-2003
(yrBepxaeHHon [Mpukazom MwuHaHepro Poccum Ne280 ot 30.06.2003),
npegoxpaHsaeT npubop oT BbIxoda U3 CTPOS NPU HaNMYUN MOSHUEBLIX
pas3psaos.

2.3. TpeboBaHMa K ycrioBuaAM 3KcnnyataumMm M BblOOpy MecTa MOHTaxa,
npuBefeHHbIE B HACTOSLLEN 3KCnsyaTaunoHHOM OoKyMeHTauuu (34),
yunTbIBalOT Hanbornee TMNNYHbIE PakTopbl, BAUSOWME Ha paboTy Ten-
NOBbIMUCNNTENS.

Ha o6bekTe akcnmyaTaumMm MOryT CyLLeCTBOBaTb UMM BO3HUKHYTb B
npouecce ero aKkcnnyatauum gaktopbl, He nogalLmecs npeasapu-
TENbHOMY NPOrHO3Y, OLEHKE UMK NPOBepKe, 1 KOTOPblE NMPOVU3BOAUTENb
He MOr y4yecTb npu paspaboTke.

B cnyyae nposiBneHust nogobHbIx dhakTopoB criegyeT HauTn MHoe
MEeCTO 3Kcnsiyatauuu, rae gaHHble (oakTopbl OTCYTCTBYIOT UMW HEe OKa-
3bIBalOT BNIMAHUA Ha paboTy nsgenus.
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3. MEPbI BE3OIMNACHOCTH

3.1.

3.2.

3.3.

3.4.

3.5.

K paboTte ¢ usgennem gonyckaetcs obcnyxmBaroLmin nepcoHar, o3Ha-
KOMJTEHHBIW C 3KCMyaTaunoOHHOW AOKYMEHTaLmMen Ha nagenve.

Mpy akcnnyataumMm TEMNOBbLIMUCIMTENS OOMKHbI cobntogaTbes «[pa-
BMIa TEXHUYECKOWN 3KCMyaTauum 3reKTpoycTaHOBOK NoTpebutenen» u
«MexoTpacneBble npasuna no oxpaHe Tpyaa (MpasBuna GesonacHo-
CTW) Npu 3KCNNyaTauum 3NeKTpoyCTaHOBOKY.

Mpu nposefeHun paboT C TennoBblMUCAUTENEM OMacHbIM (PaKTOPOM
ABNAETCA HanpsXKeHne nepeMeHHOro Toka C AeCTBYOLWNM 3HaYeHNeM
Ao 264 B vactoton 50 Ny (Npu ncnonb3oBaHMM BTOPUYHOIO UCTOYHMKA
nUTaHus).

Mpn obHapyXeHun BHELUHEro MNOBPEeXAEHUs TENnoBbIYUCIIUTENSA €ero
cnegyeT OTKMOYUTL UM 0BpaTUTLCH B CEPBUCHBLIN LIEHTP WUNN perno-
HanbHOe NpeaCcTaBUTENbCTBO AS1A OnpeaeneHns BO3MOXHOCTU Aarib-
Heuwen akennyaTtauum TB.

B npouecce paboT no MOHTaxy, NyCKoOHanaake unm peMoHTy TENsoBbI-
YUCnMTENs 3anpeLlaeTcs UCMnonb3oBaTb HEUCNPAaBHbIE 3NEeKTpopaano-
NpuBopbI, ANEKTPOMHCTPYMEHTBI, MO0 6e3 NoAKMYEHNA NX KOPNYyCOoB
K Marmctpanu 3aWwmnTHOro 3a3eMreHus.

BHUMAHMUE! lMeped nodknrovyeHueM K Ma2ucmpasnau 3aujum-
HO20 3a3emsieHusi y6edumbcsi 8 omcymcmeuu HanpshKeHuUsi Ha
Hedl.
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4. NOAroToBKA K UCINOJIb3OBAHUIO

4.1. NoaroToBKa K MOHTaXy

4.1.1. He ponyckaeTcsa pa3melleHne TB B ycrnioBusix, He COOTBETCTBYIOLLNX
n.1.3.7 HacTosLlero pykoBoAcTBa Mo aKcnsyataumu.

4.1.2. Npu BbIOOPE MecTa pa3melLeHnsa TB cneagyeT yuntbiBaTh:
- AnvHy kabenen ceasn TB — MNP, TB —IMT, TB - N[4;
- HeobxoaumocTb obecneyeHnsa cesobogHoro goctyna k TB;

- HeJonycTMMOCTb pa3MelleHms TB B6M3M MCTOYHMKOB Tenna, Hanpu-
mMep, ropsumx TpybonpoBoOaoB;
- HeXenaTenbHOCTb HanuMuuna kanawwero Ha TB koHaeHcaTa nubo xua-
KOCTM C npoxoadaLmx TpybonpoBoaoB.
[Ans cunTbiBaHMA napameTposB ¢ TB BHelwHee ocBelleHne He Tpe-
OyeTcs: XNOKOKpUCTanInyeckum HanKaTop OCHalLeH nogcBeTKON.

NMPUMEYAHME. B cnyyae nponagaHusi BHELLHErO NUTaHUA B Ter-
noBblMMCNUTENE NOACBETKA MHANKATOPaA OTKMYaeTCs.

4.1.3. TpaHcrnopTupoBka TB K MecTy MOHTaxa AOSfKHa OCYLeCTBMATbCA B
3aBoACKoOW Tape.

Mocne TpaHcnopTupoBkn TB K MeCcTy ycTaHOBKM Npwu oTpuLaTtesb-
HOW TemnepaType U BHECEHUS ero B MNoMeLleHne C MONoXUTenbHOn
TemnepaTtypon BO u3bexaHue KoHOeHcauun Bnaru HeobXoAWMO Bbl-
aepxatb TB B ynakoBke He MeHee 3-X YacoB.

Mpu pacnakoeke TB npoBepuTb €ro KOMMMEKTHOCTb B COOTBETCT-
BUW C NAcnopToM Ha JaHHbIN Npubop.
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4.2. MoHTaX TennoBbIYUcnuTens

4.2.1. Kpennenune TB npoussoantcsa Ha DIN-penky.

4.2.2. NMopgkntoyeHne npeobpasoBaTtenen pacxoga, TemnepaTtypbl U gaBre-
HUs k TB npousBoanTCa B COOTBETCTBMM CO CXEMOW MNOAKMOYEHUS
(MpwunoxeHne b 4.ll P3) n pacnonoXxeHnem KOMMYTaUMOHHbIX 3fIEMEH-
TOB Ha moayne Bbluucnutens (puc.A.2, A.3 4.1l P3).

4.2.3. PasgenaHHble 1 o6ny>eHHble KOHLbl curHanbHoro kabens MNP co cto-
poHbl TB nogkntoyatoTcsl K COOTBETCTBYHOLWEN OTBETHOM 4YacTu KOH-
TakTHOM konogku TB. Pasgenka v nogknioyeHne akpaHa He TpebyeTca.

4.2.4. KoHubl curHanbHbix kabenen MT u ML co ctopoHbl TB noakntovatoTcs
K COOTBETCTBYHLLEN OTBETHOW YaCTU KOHTaAKTHOM Kosnoakm TB.

4.2.5. Kabenu no Bo3MOXHOCTU KpensaTca K cTeHe. [Ans 3awmTbl OT MeXaHu-
YEeCKMX NOBPEXOAEHUN pEKOMEHAYETCS CUrHanbHble Kabenu pasmeluaTb
B Tpybax, pykaBax unu kopobax (MeTannmyeckmx, nnactmaccoBbIX U
T.4.). HonyckaeTcsa B ogHon Tpybe (pykaBe, kopobe) pasmewatb He-
CKONbKO CUTHambHbIX Kabenemn.

CurHanbHble kabenu, ecrnivm OHU NPOMOXeEHbl HE B MeTanMyeckon
Tpybe, pykaBe unu kopobe, He pekoMeHayeTCcsa npoknaabiBatb 6rvxke
30 cm oT cunoBbix kabenen gpyroro obopyagosaHus. [lonyckaetcsa ne-
pecekaTb Ux nog yrnom 90°.

BHUMAHME! He donyckaemcs kpenumb kabenu k mpy6onpo-
80dy ¢ menyioHocumesiem.
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4.3. BBoa B akcnnyaTauuro

4.3.1. NyckoHanago4Hble paboTbl NPOM3BOAATCA NPEeACTaBUTENSIMU OpraHu-
3aumn, MMEIOLLEN NpaBO Ha NpoBedeHue yKasaHHbIX paboTt, nmbo
npeacraBuTenamMmn NpeanpuaTUA-U3rotToBUTENS.

4.3.2. lNepen BBOAOM B aKCnnyaTaumio Heobxoanumo nepesectu TB B pexnm
CEPBWC, nogknounTb anekTponutaHne K TenroBbIMUCINTENIO (BHELU-
Hee n oT BGaTapeu), NPUCOEANHMB COOTBETCTBYIOLLME OTBETHbIE YacTu
KOHTaKTHbIX KOMNOAOK COeAMHUTENbHbIX Kabenew, v BbINOMHUTL Cre-
AytoLme onepaumm:

- NpoBEeCTU nHuumanusauuio TB;

- NPOBEPUTbL U OTKOPPEKTMPOBATL (MNP HEOBXOAUMOCTI) TEKYLLIEE BPEMS
n pary;
- BBECTM CXEMY y4eTa Tenna;

- YCTaHOBUTb 3HA4yeHUs napameTpoB (PYHKLUMOHMPOBAHMUS, COOTBETCT-
Bytowme nogkntodaemoim MNP, MT v MNA;

- BbINOJIHUTb Npo4vune Heobxoanmble HaCTpOIZKI/I.

Mo okoHyaHun — nepeBectn TB B pexum PABEOTA n onnombupo-
BaTb TB B cooTBeTcTBMM C O[.

4.3.3. Npun nogrotoBke M3QenNus K NCNONb30BaHMIO JOMKHO OblTb NPOBEPEHO:

- NpaBunbHOCTb ycTaHoBku MNP, MNT u N[ B cooTBeTCTBMM C BbIOpaHHOM
cxemon ydeta Tenna. CooTBeTcTBMe npeobpasoBaTenis HOMepy KaHa-
na n3aMepeHnsa OaHHOro napamMeTpa MOXHO MPOBEPUTb MO MOAKIYe-
HUIO K COOTBETCTBYIOLLEMY 3fIEMEHTY KOMMYTaLMU B HWXKHEM OTCEKe
TB;

- NPaBUNbHOCTb MOAKMIOYEHUS U HAaCTPOEK OOMNONHUTENBHOro obopyao-
BaHWA (KOMMblOTEpPA, MOAemMa u T.4.).

4.3.4. Tennosblumncnutens «B3JIET TCPB» npu nepBoM BKIOYEHUN MW NO-
cne gonuTenbHOro nepepbisa B paboTe rotoB K akcnsyatauum (Npu oT-
CYTCTBMM OTKa30B N HELLTATHbIX CUTyauUui B cUCTemMe) nocre:

- 30-MWHYTHOrO Nporpesa pacxo4oOMepPOB;
- 30-MWHYTHOW NPOMbIBKW 3f1IEKTPOMArHUTHbIX 1P NOTOKOM XXNOKOCTW.

4.3.5. MNpun HeobxogmmocTn oTnpaBku TB B NOBEPKY UM PEMOHT Heobxoau-
MO OTKMYUTb NuTaHme TB. OTcoeamHUTb OTBETHbIE YAaCTM KOHTaKTHbIX

KONoAok ¢ kabenamu nutaHmna (B TOM 4ncne ot batapen) u cBasu (Npu
Hanu4un). YnakoaTb TB ansa TpaHCnopTUpOBKU.
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5. YNIPABNEHUE TENNOBbLIMYUCIIUTEJIEM

5.1. Pexxumbl ynpaBrieHus

5.1.1. TennoBbIYUCIIMTENb UMEET TPU PEXMMA YNpPaBEeHUS:
- PABOTA — akcnnyaTaunoHHbIA pexum (pexmnm nonb3oBaTtens);
- CEPBUC — pexxum noaroToBKM K aKcnnyaTaumm;
- KAITIMBPOBKA — pexum 1oCTUPOBKM 1 MOBEPKM.
Pexumbl oTnuyatotcs:

- HaNU4MeMm OTAENbHbIX MHTErpanbHbIX cHeTYMKOB (B pexxumax PABOTA
n CEPBUC) ona napameTpoB HakoMneHus;

- NMOpPSAOKOM MUCMOMb30BaHUS XXYPHaroB M apXvMBOB AN XpPaHEHWUs pe-
3ynbTtaTtoB paboTbl, namepeHnn n BoldncneHun (B pexnme CEPBUC B
apXu1Bbl 3aMUCbIBAOTCS HYNEBbIE 3HAYEHMS NapamMeTPOB HAKOMIEHUSs);

- YpoBHEM AO0CTYyNa K I/IHCbOpMaLI,I/II/I (COCTaBOM I/IH,D,VILI,I/IpyeMOI7I Ha Aanc-
nnee I/IH(bOpMaLI,VIVI N BO3MOXHOCTAMU MO U3IMEHEHUND YCTaHOBOYHbIX
napamMeTposB TeI'IJ'IOBbI‘-II/ICJ'II/ITeJ'IFI).

5.1.2. Hanbonbwunm npuoputetom obnagaet pexum KAJIMBPOBKA. B atom
pexume no nHTepdency Bo3aMoXXHa Moandunkaums BceX yCTaHOBOYHbIX
napameTpoB. HanmeHbwnm npnoputetom obnagaet pexum PABOTA.

5.1.3. Moandurkauma yCcTaHOBOYHbIX MapameTpoB, OOCTYMHLIX B peXxumax
PABOTA n CEPBUC, He BNnAeT Ha MeTPONOrM4yeckne xapakTepucTmkm
TB n MOXeT Nnpon3BoaMTbCA NpU HeobxoauMocTu Ha obbekTe. [lapa-
MEeTpbl HacTporikn n kanndposku B pexnmax PABOTA n CEPBUC He-
AOCTYMHbI.

Bo Bcex pexumax BO3MOXEH MPOCMOTP U CYMTbIBAHUE 3HAYEHUN
HakannMBaeMbIX 1 apXUBMPYEMbIX NapaMeTpoB.

CmeHa pexunma ynpasrneHuss TB dukcnpyetcs B XKypHane pexwu-
MOB.

5.1.4. Pexum ynpaBneHust 3agaetcsa KomOuHauuen Hanmumst / oTCyTCTBUS
3aMblKaHNA C MOMOLLbLIO MepeMbldeKk OBYX KOHTaKTHbIX nap J1 n J2,
PacnosioXEeHHbIX Ha nnaTe MOAYNSA BblYUCIIUTENS B OTCEKe KOMMYyTa-
uuu (puc.4).

O 1O 20 mm 8
e s e e

R TG | EEE R

¢
Sfistisyisyiayas

Puc.4. PacnonoxeHue KOHTaKTHbIX nap J1 n J2 B oTCeke KOMMyTaLuu.
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CooTBeTCTBME KOMOMHaUMA pexrMMam ynpaBneHuss NpuBeneHo B
Tabn.6, roe «+» — HanMune 3amblkaHUS KOHTAKTHOW Mapbl, @ «-» — OT-

CyTCTBUE 3aMbIKaHUA.

Ta6bnuua 6
KoHTakTHas napa
Pexum ynpasneHus 1 12 HasHauveHune pexuma
PABOTA — — JKCMyaTauMOHHbIV PEXMUM
CEPBUC - + Pexxnm nogrotoBkM K aKcniyataumm
KAJTMBEPOBKA + — PexXvm HacTporKn U NOBEPKMK

3amblkaHWe KOHTakTHoW napbl J1 paspelsaetr moauduKaumio Ka-
NMBPOBOYHBIX MapaMeTpoB, KOHTAKTHOM napbl J2 — (PYHKUMOHANbHbIX
napamMmeTpoB TENSIOBbIYNCINTENS.
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5.2. Cucrtema nHpgukaumm

5.2.1. MocTpoeHue cucteMbl MHAUKALMUN MEHIO

5.2.1.1. Cnctema uvHOMKaUUKN TENNOBLIYUCAUTENS NOCTPOEHa B BMAE MHOrO-
YPOBHEBOIO MEHH0, COCTOSILLENO N3 OKOH MHAMKaumK, obecneynsatoLmnx
oTOGpaKeHne YNCINOBbIX N CUMBOSIbHBIX AaHHbLIX, @ Takke ynpaBneHune
npubopom ¢ knasunaTypbl.

5.2.1.2. Bua, coctaB 1 CTPYKTypa MEHIO OnpeaensatTcs:
- YCTAHOBMNEHHbBIM peXnMoM ynpasnexus TB;
- Ha3Ha4YeHHOW CXeMOW Tensoy4yeTa;
- 3a4aHHbIMW 3HAYEHNAMWN YCTAHOBOYHbIX NapamMeTpoB.
Mpn atom 6asosbiM siBnssetca OCHOBHOE MEHKO. Huxe npuse-
AeH coctaB OCHOBHOI'O MEHIO B pexnmax PABOTA n CEPBUC:

Bpewms - UHOVKaUUS TEKYLLEero BpeMeHMU;

Oarta - UHOVKaUUS TeKyLlen KaneHgapHom aatbl;

MpocmoTp 6a3bI - MeHto 6a3bl YCTaHOBOYHbIX NapameTpos TB;

Tennocucrema - MEHIO M3MEPSIEMbIX N YCTAHOBOYHbLIX MapaMeTpoB pacyeTHom

TENnJIOCUCTEMbI;

- MEHI M3MepsieMbIX U YCTaAHOBOYHbIX napametpos [P, IMT,
MpeoGpa3oBaTenu nao:

ApxuBbl - MeHto apxmBoB TB;
XypHanbl - MEHI0 XypHanos TB;
Hactponkn - MEHI0 OBLLUMX N CUCTEMHBLIX HacTpoek TB;

- WH(popmaums o Bepcunm nporpammHoro obecneyenus (MO),

O npubope
npoussoautene TB 1 TeKyLleM pexnme ynpaBneHus.

5.2.2. CogepXaHMe OKOH MHAUKaLuumn
5.2.2.1. Bo3amoxHbin BMA okHa uHamkaumm OCHOBHOIO MEHKO nokasaH Ha

puc.5.
HaumeHoBaHue Cumson pexuma CumBon Buga TekyLen
OKHa MEHI0 PABOTA CXeMbl yyeTa Tenna
HaumeHoBaHuWe (Npm BKMOYEHHOM aBTOpEBEpCE)
ryRTa HEHo OCHOBHOE MEHIO & CyMBON® HAnNM4Ms 0TKa30B
Kypcop Apxugbl o (HC) B cucteme otonneHus
= KypHanbl -1 pacuetroin TC1 (TC 3uma)
Hactpoiku -~
CumBON* OTCYTCTBUA KOHTYpa
MecTa BbIBOAA CUMBOMOB® Hannuua otkasos (HC) BC B pacuetHon TC1 (TC 3uma)
COOTBETCTBEHHO B c1cTeMe oTonnerus u MBC nmbo otcytcTBusa otkasos (HC) B
pacyeTHoit TC2 (TC JleTo) koHType BC

* — BMA CUMBOMA Takke onpefensdercs yCTaHOBMNEHHOW peakuuen Ha
BO3MOXHbIN oTKa3 (HC). CumBonbl oToBpaXkaloTca TONbKO B pexunme
PABOTA.

Puc.5. Bug okHa nHgukaumm TensioBbI4YUCINUTENS.
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5.2.2.2. B OkHe nHavkaumm mMoryt otobpaxartbes:

- HAMMEHOBaHMEe OKHA MEHI0 — HENOABWMXKHAA BEPXHSAS CTPOKa;

- HaMMEHOBAHWS MYHKTOB MEHI0, KOMaHA, MHAOPMaLMOHHbIE coobLue-
HUA, 0603HaYeHNs nNapaMeTpoB U UX 3HAYEHUs, pacyeTHble PopMyIbl
— CTPOKM, pacnonararowmecs nocne HanmeHoBaHWUs OKHa MeHi. B
MHOIFOCTPOYHbIX MeHK (Bonee Tpex CTPOK) npeaycMoTpeHa BO3MOX-
HOCTb CMeLLEeHUs (MPOKPYTKMU) CTPOK MEHIO K BEPXHEN U HWXKHEWN rpaHu-
Le OKHa C NOMOLLbIO KrasuaTypbl;

- MH(POPMAaLMOHHbIE CMMBOSbI (OTOBpPaXxarTcsi Ha MpaBoOW rpaHuLEe OK-
Ha);

- CUMBOJTbI (praroB B 3HAKOMO3MLMOHHOM KOle COCTOSAHUS;

- Kypcop;

- yKasaTtenv BO3MOXHOro HarnpasneHUs NPOKPYTKU MHOTOOKOHHbIX MEHIO.

5.2.3. UHbopmMaLMNOHHbIE CUMBOJIbI U COOOLLEHUA

5.2.3.1. Ha npaBou rpaHuLe okHa nHankauum (puc.5) moryT otobpaxaTtbcs crne-
AyoLme MHpopMaunoHHbIE CUMBOSbI:

B - ycraHoeneH pexum PABOTA;
@ - ycrtaHosneH pexum CEPBUC,;

— pacyeTbl BbINMOJMHAKTCA MO «3MMHEen» cxeme Tennoy4yeta (I/lHD,I/lU,I/lpyeTCFI
TOJIbKO MNMpwn opraHn3auunn Tensioyvyeta no AsymMm CXGMaM);

— pac4yeTbl BbINOJIHAKTCA MO «NeTHen» cxeme Tennoy4vyeta (I/lHD,I/lU,I/lpyeTCFI
TOJIbKO MNMpwn opraHunsaunn Tensfioy4vyeTta no AsymMm CXGMaM);

— B KOHTYpe cuctemsbl otonneHuns nnu MBC pacyetHon TC 3adumkcnpoBaH
I otka3 (HC) c niobown ycTtaHOBNeHHOW peakunen, kpome OctaHOB pacy. nu-
0o Pacuet gor.;

— B KOHTYpe cuctembl otonneHusa unm MBC pacuyetHon TC 3adumkcnpoBaH
oTka3 (HC) c yctaHoBneHHou peakumen OctaHoB pacy. nn6o PacueT por.;

— B pacyeTHon TC oTcyTcTBYET KOHTYp cuctemel otonneHus (FBC) nubo B
-  koHType cuctemsbl otonneHusa (FBC) He 3admkcupoBaHbl otkasbl (HC). UK-

ANLMpYeTCs TONbKO COBMECTHO ¢ cumsornom ! nnéo ¥;

— pesepBHasa Oatapeda 3apskeHa. CMmBON MHOMUMPYETCA MOCTOSHHO B
B npasom BepxHem yrny aucnnes npu nutaHun TB TONbKO OT pesepsBHoit 6a-
Tapeu;

- pe3epBHas 6aTapes paspsbkeHa. CMMBOM MHAULMPYETCHA NONEPEMEHHO C
CUMBOJSIOM YCTAHOBIIEHHOIO pexuma ynpasneHnd TB;

— 3apmkcmpoBaH OTka3 annapaTHon 4Yactm TB (MHavkauusa Opyrux CMMBO-
X noB 6nokupyetcs), pabota pacdetHon TC npogorkaeTcs, ogHako pesynb-
TaTbl paboThbl HE ABMAITCA JOCTOBEPHbLIMMU.

5.2.3.2. Takke B OKHax uHAMKaLMm oTobpakaoTcst MHPOPMaLMOHHbIE coobLLe-
HUA O COCTOSAHUU U3MEPUTESNbHbIX KaHaroB, TEXHUYECKOM COCTOSAHWUU
MNP, MNT v M4, o BO3HUKLWINX OTKa3ax N HewTaTHbIX CUTyauunsax, o ycra-
HOBMIEHHOM peXume ynpasfieHUs 1 T.M.
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Hanpumep, npu onpegeneHHOM YCTAHOBMIEHHOM peXume ynpas-
nenus (PABOTA, CEPBUC unn KAJIIMBPOBKA) B okHe meHio O npu-
6ope oTobOpaxaeTcs OAHO M3 MHAOPMALMOHHBLIX CO0bLEeHn: Pexnm
PABOTA, Pexxum CEPBUC nnu Pexum KAJIMBPOBKA. A B npaBom
BEPXHEM yriy okHa uHaukaumm — cumson B unun 8 (puc.6.a, 6.6). Mpu
yctaHoBneHHomMm pexnme KATTMBEPOBKA nHgukaumsi ogHOro u3 ykasaH-
HbIX CMMBOJSIOB Ha 3KpaHe Xuakokpuctannmyeckoro nHamkatopa (PKKN)
OTCYTCTBYET (pnc.6.B).

Cumon pexuma PABOTA Cumeon pexuma CEPBMC ~ CumBon pexuma He MHauLmMpyeTcs
OMNPUEOPE & OMNPUEOPE & 0 NPUBOPE

- B3JET TCPB - B3JIET TCPB - B3NIET TCPB

- WUcnonHenne TCPB-042 | | - WcnonHenune TCPB-042 | | - Ucnonnenne TCPB-042

- 110 66.00.04.00 - 10 66.00.04.00 - 110 66.00.04.00

+ WUpeHTtud. moayns + WUpentud. mopyns + Wpgentud. moayns

- Homep = 1234567890 - Homep = 1234567890 » Homep = 1234567890

- KCMNO = 0x5294 -+ KCINO = 0x5294 - KCNO = 0x5294

* Pexum PABOTA * Pexxum CEPBUC * Pexum KAJIMBPOBKA

+ O dmpme + O dmpme + O dmpme

a) B pexxume PABOTA  6) B pexxume CEPBUC  B) B pexxume KAJIMEPOBKA

Puc.6. Bua okoH uHaukaumm «O NMPUBOPE» B pa3nuyHbIX pexumax ynpas-
neHwms.

Kpome Toro, B pexmnme KAJIMEPOBKA npekpaliaeTtca nmHankaumsa
nobbIX ApYrMx MHPOPMAaLMOHHBIX CUMBOJIOB.

B okHe nHankauun O NMPUBOPE oToGpaxatoTcs napameTpbi:

% WUcnonHeHue — 0b03Ha4YeHne UCNONHEHNs TENNOBLIYUCTIUTENS;

< Nno — BEPCUS YCTAHOBMEHHOIO NporpaMMHOro obecneveHus;
« Homep — 3aBOACKOW HOMEp TeNnoBbIYUCIINTENS;

< KCIno — KOHTpOrbHas cymma ans ycraHosreHHoro MO.
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5.2.4. CumBonbl chnaros

Bo3HMKHOBEHME HelwlTaTHbIX cuTyaumn B paboTe pacyeTHoOW Ten-
nocuctemMbl, OTKa3oB OaTyMkoB mnu TB oToGpaxaeTca B COOTBETCT-
BYIOLLUMX 3HAKOMO3ULMOHHBIX KOAax cocTosiHua (puc.7). HactynneHwue

coObITUSI COMPOBOXAAETCH MHAMKAUMEN CUMBONa X (donar ycraHos-
NeH) Ha COOTBETCTBYIOLLIEM 3HAKOMECTe KOAa COCTOSHUSA, a OTCYTCTBME
cob6bITNs — cMMBona = (cpnar copoLueH).

& PACYET. JAHHbIE TC1 E
HC 12— - - ———=—=——
> 0T 10—— ——X———O"- HaMMeHbLLNIA
HanGonbLLKiA OT 20—--<%\—=-=-—-— NHOEKCHbIA HOMEP
MHAEKCHbI HOMEp 3HAKOMeCTa B CTPOKe

3HaKOMecTa B CTPOKe CTPOKM 3HaKOI'IO3VILI,VIOHHOI'O KoZa COCTOSHNA

Puc.7. OTo6paxeHne CUMBONOB B 3HAKOMO3ULMOHHOM KOAE COCTOSIHUSL.

5.2.5. Kypcop
5.2.5.1. Kypcop B OKHax nHgukauumm ykasblBaeT:
- Ha BbIOPaHHbIV MYHKT MEHIO;
- HA HanMeHoBaHWe napameTpa;
- Ha BbIOpaHHbIV paspsa Unn 3Hak pegakTupyemoro yucna.

5.2.5.2. MecTo pacrnonoxeHusi 1 CMMBOJSIMYeckoe nsobpaxeHune Kypcopa (puc.8)
3aBUCAT OT BMAA UHoOpMaLMK, OTOOpaXKaemMom B OKHE WHAMKALMUK, U

COCTOSIHUSI YCTAHOBMNEHHOrO pSAOM C KYpCOpOM (Hag KypCopoM) NyHKTa
MEHI0 (3Ha4yeHus napameTpa).

Ykasartenb BO3MOXHOCTH nepexofa K Apyromy okHy nHOnKauum

¥ KOHCTAHTBITC1

O6o3HaveHue napametpa —_|

— Knp = 1.04
Kypcop P |

dtrc = 3.00 °C — 3HaueHure napameTpa
(BO3MOXHa MOAMMKALMA

» Gm1. Hn =0.000 TA——_ |

3HauYeHst napameTpa) — EOVUHULbI M3MEpeHus

Puc.8. Bug ogHOro n3 okoH MHAMKaLuUmM MHOFOOKOHHOIO MEHIO.

R Cumson pexuma CEPBUC

5.2.5.3. CumBoOnbl, UCMONb3yeMble Ans 0ToBpaXKeHus Kypcopa B OKHax UHAMKA-
umm:

=  — BO3MOXEH Nepexof K MEeH0 / OKHY HUXKHEro YPOBHS;

2 — BO3MOXHa MoaMduKaunsi napameTpa, BbINOIHEHWE KOMaHAbI;

— HEBO3MOXHbI: nepexon K MeHro / OKHY HMWXXHEro ypoBHA, nn6o MOﬂVId)VI-
Kauuna napamMeTpa, NnB0o BbINOMHEHNE KOMaHAbI;

— BO3MOXHa MoaudUKaLMs 3HaYEeHUs paspsiga M 3Haka YUCroBOro na-
pameTpa, PacronoXeHHOro Haz KypCOpoM;

4 } — BO3MOXEH Bbl60p 3Ha4YeHUA napameTpa U3 Cnncka.
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5.2.6. YKasaTtenu HanpaBneHuUsi NPOKPYTKN

CumBonbl ykasaTenen BO3MOXHOIMo HanpasfeHUs MPOKPyTKM (ne-
pexofa) B OKHax uHavkaumm (pnc.9) MeHo uMeroT Bua;

— npu OTO6pa)KeHVII/I MEHI0, B KOTOPbIX BO3MOXEH MNnepexoa Mexay OK-
* HaMn WHOUKaUuMM OOHOro YpoBHA, npenyCMOTpeHHOE CTPYKTYPHbIM
NnocTpoeHnemMm AaHHOro MeHHo.

<& DATYMK TEMNEP. NT1d 47' <& DATYMK TEMMEP. NT2d
= Cratyc Hopma = Cratyc Hopma
R=550.22 Om R =557.57 Om
t =85.10C t =64.60C

Puc.9. BoamoXxHble HanpaBrieHUs nepexoaa Mexay OKHaMu MHAUKaLUM.
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5.3. YnpaBneHue ¢ KnaBuaTtypbl

5.3.1. HazHayeHuMe KnaBnaTypbl

5.3.1.1. KnaBnaTypa TB oGecneunBaeT BO3MOXHOCTb OMNepaTMBHOIO yrpasre-
HWUS OKHaMW MHAMKaALMKN C LEeNb0 NPOCMOTPaA TEKYLLUX 3HAYEHUI n3Me-
PSIeMbIX U YCTAaHOBOYHbIX NapamMeTpOB, COAEPXKUMOro apX1MBOB, KypHa-
NoB, a Takke BBOAA YCTAHOBOYHbIX AaHHbIX.

5.3.1.2. KnaBnatypa TB coCTOMUT 13 LWECTN KHOMOK, ONMcaHne HasHa4yeHus Ko-
TOpbIX NpuBEAEHO B Tabn.7.

Tabnuua 7
Bua kHonkm HasHaueHune kHoMkn
1. Mpu BbIGOPE NYHKTA MEHIO — NEPEMELLEHNE BBEPX.
2. [Npn ycTaHOBKE CMMBOJSIEHOM BEMUYNHBI — NEpPEMELLEHME MO CMUCKY BBO-

(4]

ONMbIX CUMBOJ10B BBEpPX.

3. MMpwn ycTaHOBKE 3HAYEHUS1 YNCNOBOW BENNYUHLI — YBESNIMYEHMNE 3HAYEHUSA
paspsaa.
1. Mpw BbIGOPE NYHKTA MEHIO — NEPEMELLEHNE BHU3.
2. [Mpn ycTaHOBKE CMMBOJSIbHOM BEMUYNHBI — NEpPEMELLEHME MO CMUCKY BBO-
|I| ANMbIX CUMBOSIOB BHU3.
3. Npun ycTaHoBKe 3HAYEHNSA YMCITIOBOM BENNYMHBI — YMEHbLLEHNE 3HAYEHUSA
paspsaa.
1. Mpn ycTaHOBKE CUMBOSbHbLIX UM YUCIOBbLIX BENUYMH — NepemeLleHne
Kypcopa Ha nose unu paspsia Yncna Bnpaso.
El 2. MNMpwn BbIGOPE NapameTpa — yBenuMyeHue YNCNoBOro nHagekca 6ykBeHHOro
0003Ha4YeHus napameTpa.
3. B okHe BbIOOpa BpeMEHN apXMBHOW 3anuncu — Nepexon K apxXuBHOWM 3anu-
cu ¢ bonee No3gHeN 0aTon COXpaHEeHUs.
1. Mpn ycTaHOBKE CUMBOSbHbLIX UM YUCIOBbLIX BENUYMH — NepemeLleHne
Kypcopa Ha nose unu paspsia Ymcrna Breso.
El 2. MNpwu BbIGOPE NapameTpa — YMEHbLUEHNE YNCIIOBOro nHaekca 6ykBeHHOro
0003Ha4YeHus napameTpa.
3. B okHe BbIOOpa BpeMEHN apXMBHOW 3anuncu — Nepexon K apxXuBHON 3anu-
cn ¢ bonee paHHeN JAaTON COXpPaHEHUS.
1. MNepexoq B BbIOpaHHOE MEHI0 / OKHO HUXKHETO YPOBHSI.
n 2. Bxog B pexum pegaktmpoBaHusa napameTpa.
3. 3anucb yCTaHOBMNEHHOIO 3HAYeHUA NapamMeTpa, BbiNOSIHEHWE onepauun,
KOMaHAbl.
1. Bbixof, B MeHI0 / OKHO 60oree BbICOKOro YPOBHS.
n 2. OTKa3 OT 3anMcy U3MEHEHHOro 3HaAYeHUA napameTpa, BbIMNOMHEHUS one-

pauun, KOMaHAbl U BbIX0oA U3 pexxuma pedakTMpoBaHusl napameTpa.

OnncaHue nopsiaka UCMonb30BaHMS KrnaBuaTypbl NPy ynpasrieHum

OKHaMn MHOMKaunun TennoBbIHMUCIINTENA NMpUBeOEHO HUXKE.
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5.3.2. Nepexon K MEHIO HMKHErO YPOBHSA
,D,J'IFI BbIMNOJTHEHNA Nnepexoaa K OKHY MHOUMKauun noagmMmeHro (MeHIO

Gonee HM3KOro YPOBHS1) B COOTBETCTBYIOLLEM MEHIO KHOMKaMM @ E]
crieayeT BbIBpaTh HYXHbIM NYHKT NOAMEHIO, YCTaHOBMB Kypcop ~ crie-

Ba OT HAMMEHOBAHUA 3TONO NMyHKTa NOAMEHKO, N HaXXaTb KHOTMKY . B
3aBNCUMOCTU OT YPOBHA BJITOXKEHHOCTU NMOAMEHIO TakKux nepexonoBs Mo-
XeT ObITb BbINOSTHEHO HECKOJSBbKO.

ans BO3BpaTta K OKHY WHOUWKaUMM UCXOOHONo MEHK HaXXMMaTb

KHOMKY n Tpebyemoe KonM4ecTBo pas.

5.3.3. Nepexon mexay oKHaMM UHAUKALIMM OQHOIO YPOBHS

Mpw oToGpaxeHUn cumeona e B NTeBOM BEPXHEM YTy OKHa UHAW-
Kauumn nepexon Mexay OKHamu UHAMKAUMU MEHK0 OAHOr0 YPOBHSI BO3-

MOXEH MOoCne HaxaTusi KHOMKU E] nnm E] (ecnn Takon nepexon
npeaycMOTPEH CTPYKTYPHbIM NOCTPOEHNEM AaHHOIO MEHHO).

5.3.4. BBoA 3HaYeHUA yCTaHOBOYHOrO NapameTpa M3 cnucka

B cooTBeTCTBYrOLLEM MEHK KHOMKamMu E], E] Bbl6paTb Hy)KHbII7I
napameTp, yCTaHOBUB KypCop > cneesa ot 0603Ha4YeHUs1 ITOro napa-

mMeTpa (puc.10.a), N HaxaTb KHOMKY n [Mpn aTOM YacTb CTpoOKKU (yc-
TaHOBMEHHOE paHee 3HayeHue napameTpa) 3akni4aeTca B YrroBble

ckobkn 4 » (pnc.10.6). KHonkamu E] E] BblbpaTb Tpebyemoe 3Ha-
YyeHne napameTpa U3 cnucka.

HACTP. RS-232/485 @ HACTP.RS-232/485 @&
Appec =1 Anpec=1
» Ckopoctb 9600 CkopocTb 419200 b
Cratuctuka Cratuctuka
a) 6)

Punc.10. Buna okHa nHgukauum npun BBoae 3Ha4eHUA napameTpa U3 CnUCKa.

[na oOTMeHbl BbINOSTHEHHbIX YCTaHOBOK cneayeT HaXxaTb KHOIMM-

Kyn. [ns noaTBepXXOeHUS BbINOMHEHHbIX YCTAHOBOK — KHOI'IKyn.
Mpy 9TOM MHAMKaUMA YrnoBbiX ckoBok ¢ » BOKpyr ycTaHOBMEHHOro
3Ha4YeHus napameTpa npekpallaeTcs.

NMPUMEYAHWE. [Janee napameTpbl, BBOAMMbIE U3 CMUCKA, Ha pu-
CYHKaxX MEHI0 aHHOro pykoBOACTBA NoKa3aHbl B YrfOBbIX CKOBKax < >.

35



5.3.5. BBoa 3HauYeHus1 yCTaHOBOYHOIro napamMmeTpa nopaspsigHo

5.3.5.1. B cOOTBETCTBYHOLLEM MEHIO KHonKaMM@, E] BblbpaTb HYXHbIN Na-
pameTp, ycTaHoBuB kypcop P cneBa oT 0603HaueHUs aToro napamert-

pa (puc.11.a), n HaxaTb KHOMKY
Kypcopa — nog CtapLuimMMm paspsiaoM nHanumpyemoro yucna (puc.11.6).

B)

HACTP.RS-232/485 @
» Agpec =1

Ckopoctb 19200
Cratuctuka
HACTP.RS-232/485 @

» Aapec =001
CkopocCTb
Cratuctuka

19200

6)

r)

. Mpwn aTom nosiBNsieTca MHAMKaUMS

HACTP. RS-232/485
» Agpec =001

CkopoCTb

CraTtuctuka

19200

HACTP. RS-232/485
» Anpec =002

CkopocCTb

Cratuctuka

19200

Puc.11. Bug okHa MHOUKaUuK Npuy BBoAe 3HA4YEHUs1 NapaMeTpa NopaspsagHo.

5.3.5.2. KHonkamu E] E] YCTaHOBUTb Kypcop — MoA peaakTUpyeMbIM 3Ha-

YyeHneM paspsga yucna (puc.11.8), a KHoMkamu

, @ YCTaHOBUTb

Tpebyemoe 3HadyeHne ansa BbibpaHHOro paspsiga (puc.11.r).

5.3.5.3. [1na oTMeHbl BbINOSIHEHHbIX YCTAHOBOK CrieyeT HaXaTb KHOIMKY n

Ans noaTBepXOeHUs BbINOMHEHHbIX YCTAHOBOK — KHOMKY n Mpwn
3TOM MHAMKALMSA Kypcopa — npekpallaeTcs.
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6. HACTPOUKA TEMNOBbIYNCITUTENA

6.1. U"HMumManusauus

6.1.1. Onepauusa nHUUMaNU3auun TENNOBLIMUCNTENS AOIMKHA 06a3aTensHO
BbINOSTHATLCA Nepeq ero BBOAOM B 3KcnnyaTaumio. TennosbluucnnTens
AoImKeH HaxoanTbea B pexume CEPBUC.

Ona nanynanmnsauyum TB Heobxoammo B MmeHo HacTpounku ans na-
pameTpa UHMUManusaumsa yCTaHOBUTb 3HAYEHWE Aa U HaXkaTb KHOMKY

n. [Mocne yero Ha4yHeTCA 0T06pa>KeH|/|e OKHa nMHAMKauunKn, nokasaHHO-

ro Ha puc.12.
BbINONHAETCA
VHULMATNN3ALNA WHamkaTop
[MPUBOPA nporpecca
||||||||||||||||IIIIIIIIIIIIIIIIIIIIII

Puc.12. OkHO MHAMKauum npu uHMUuanusauum TB.

6.1.2. B npouecce nHmumnannsaummn:
- B pacyeTHbIX TeNMocucTtemMax ycraHaBnmeaetca 3HavyeHne TC oTkn;
- OBHYNATCA MHTErpanbHble CHETYMKM NapamMeTpOB HAKOMMEHNS;

- YCTAHOBOYHbLIM KOHCTAHTaM YCTaHaBMNMUBAKOTCA 3HAYeHUs Mo ymonya-
HUIO;

- NPOM3BOAMTCS OYUCTKA COOEPXKMMOrO BCEX apXMBOB M XXypHamnoB (3a
nckntodeHnem XXypHana pexxumoB).

Mocne 3aBeplleHMs UHUMUMaNM3auMm HavmHaeTca oTobpaxeHue
okHa nHgmkauum OCHOBHOIO MEHIO.
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6.2. HacTponka BpeMeHHbIX napamMeTpoB

6.2.1. MeHI0 HACTPOMNKU BPEMEHHbIX NapamMeTpoB

HacTponku BpeMeHHbIX napamMeTpoB coepXatcsa B MeHw Ha-
CTpouku /| YctaHoBKa 4acoB. [epeveHb 0603HA4YEHNN YCTAaHOBOYHbIX
napameTpoB, AuanasoH WX BO3MOXHbIX 3HA4YeHWA U MOPSAOK BBOAA
npueefeHbl Ha puc.13.

[lyHKMbI MEHIO Bo3moxHble 3Ha4eHuUs Pex.ynp. Bgod

> HacTtponku
- YcraHoBKa YacoB

» [fata n.6.2.2 n.53.5
» Bpems 00:00: 00 ... 23.59.59 n.5.3.5
= JleHb Hegenu [MH, BT, Cp, Yr,MT1,CH, BC] * = =
- KoHTpakTHOe Bpems
» KoHTp. vac 0...234ac n 535
» KoHTp. AeHb 1...28 n 535
= Bpewms [3uMHee ,neTHee | * — —
» Pexum nonbL30BaT, CTaHAAPT, HeT nepeBoAa n5.3.4
» 3umHee Bpems n.6.2.2 n.5.3.5
» JleTHee Bpems n.6.2.2 n.5.3.5
» Koppekuus yacos 160 ¢ [P][c] n.5.3.5

* — Hepedakmupyemoe 3HavyeHue
Puc.13. YcTtaHOBOYHbIE NapamMeTpbl B MEHIO «YCTaHOBKa 4YacoB».

6.2.2. HacTtponka npnbopHoOM AaTbl U BPEMEHU

6.2.2.1. HacTtpouka npmubopHOn gaTbl U BpEMEHN, KpOMe MeHK YCcTaHOBKa 4Ya-
COB, MOXeT ObITb Takke BbinoriHeHa B OCHOBHOM MEHIO. Mopsagok
MCNONb30BaHUSA KNnaBmaTypbl B COOTBETCTBUM C 1.5.3.5.
6.2.2.2. 3Ha4yeHne napameTpa [ata oToOpaxaeTcsa B COKpalleHHOM dopmarte
«OeHb».«Mecsuy.«rog», Hanpumep, 10.04.14. [OunanasoHbl 3HaAYEHUI
ABY3HAYHOIO YMCra «rog»:
- 0T 70 po 99 — cootBeTcTBYOT Nepuoay ¢ 1970 no 1999 rog;
- oT 00 go 69 — cootBeTcTBYOT Nepuoay ¢ 2000 no 2069 rog.

BHumaHue! [MpubopHasi Oama u epemsi OOJDKHbI Hacmpau-
eambCsl 8 nepeyro oyepedb U He KOPPEKMuUpoeamnscCsi 8 PYyYHOM
pexume nocsie eeoda TB e akcnnyamauuro eo u3lbexaHue no-
mepb 3Ha4YeHull UHMez2pasibHbIX CYeMYUKO8 U apXUu8HbIX OaHHbIX.

6.2.3. HacTponka KOHTPAKTHOro BpeMeHU

K ycTaHOBOYHbIM napamMeTpam KOHTPaKTHOrO BPEMEHU OTHOCATCH
KoHTp. yac (KoHTpakTHbIM 4ac) n KoHTp. AeHb (KOHTpakTHbIM AeHb),
onpegernsarLwmne MOMEHTbl BDEMEHN COXPAHEHUST AAaHHbBIX B CYTOYHOM U
MECSIMHHOM apXxuBax.

Mo YMOJT4aHNIO COXpaHeHne OAaHHbIX B CyTO4YHOM apxmBe NMpoucxo-
aOnT B MOMEHT BpeMEHU, COOTBETCTBYHOLLIEM Ha4dally CyTOK, TO €CTb, B
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00 4 00 MnH (KoHTp. 4ac = 0), B MECSAYHOM apXxmMBe — COOTBETCTBYIO-
LLleM nepBoMY KaneHaapHoMy aHo mecsua (KoHTp. aeHb = 1).

N3MEHNTb MOMEHTbI BPEMEHWN COXPaHEHUSI apXMBOB MOXHO, ycTa-
HoBMB AN napameTpoB KoHTp. yac n KoHTp. AeHb Tpebyemble 3Ha-
YyeHus (puc.13).

6.2.4. Hactpouka pexxumMma aBTOMaTU4YeCKOro nepexoaa Ha «3uMHee» U
«neTHee» BpeMms

6.2.4.1.

Mpw BbiNycke M3 NPOM3BOACTBA (PYHKLMS aBTOMATUYECKOro nepeBofa
NPUBOPHBIX YacOB Ha «3UMHee» /| «NeTHee» BPEMsi OTKIoYeHa: Ans
napameTpa Pexum ycTaHOBNEHO 3HayeHne HeT nepeBopa. [pu aToMm
OTCYTCTBYET MHOUKaUuS MeHio 3uMHee BpeMs 1 JleTHee Bpems.

6.2.4.2. ABTOMaTH4eCcKu nepeBos NpMOOPHbLIX YacoB Ha «3UMHee» | «rneTHee»

BpeMA BO3MOXEH:

- B «CTaH4aApPTHOM» peXunmMe — nocre ycTaHoBKM A5is napameTpa Pexum

6.2.4.3.

3Ha4yeHusi CTaHAapT,;
B «MNONb30BATENIbCKOM» PEXMMe — Mocrne YCTaHOBKW Ans napameTtpa
Pexunm 3HauyeHns nonb30Bar.

BHumaHue! [llpu ebinosiHeHUU HacmpoeKk aemomMamu4ecKo20
nepeeoda npubopHbIX 4acoe 8 nNepuod KasieHOapHO20 «JIemHez20»
epeMeHU [ocJjle yCmaHO8KU 6 mensioebliduciumersie 3HavyeHus
«Pexum cmaHOapm» nu6o «Pexum nosib3oeam.» Heob6xodumo
OomKoppeKkmupoeams rnpubopHoe spemsi.

B «cTtaHgapTHOM» pexume nepesofa NpubBOpHbIX 4YacoB napameTpbl
3umMHee Bpems 1 JleTHee BpemMsa OyayT MMeTb (PUKCMPOBAHHbLIE 3HA-
YeHusi, COOTBETCTBYIOLWME NOCeAHEMY BOCKPECEHUIO OKTAOPS Mecsua
(Bpemsi nepesoga 03:00:00) n nocnegHemy BOCKpeECEHUIO MapTa Me-
csua (Bpems nepesoga 02:00:00).

B «nonb3oBaTenbCKOM» pexume 3HayvyeHusa napameTpoB 3UMHee
BpeMA 1 JleTHee BpeMsA LOCTYMNHbI AN peAaKTUPOBaHUS.

BHumaHue! He pekomeHOAyemcsi 8bINOHSIMb MNpPuUHyoumesb-
HbIU (c Knasuamypsbl) nepesod NMPUGOPHLIX 4Yaco8 Ha «3UMHee» U
«JiemHee» epemsi.

6.2.5. HacTponka aBTOKOppEeKLUn NPpUOOPHLIX YacoB

B TennoBblumncnMTene npegycMoTpeHa yHKUMA aBTOMaTMYECKON
KOppeKumn NpubopHbIX YacoB: Kak B Crydae Ux OTCTaBaHWUA, Tak U npu
yxode Bneped. [Ana BKMOYEeHWA OaHHOW yHKuuu napameTpy Kop.
(noameHo Koppekuusa yacoB puc.13) Heo6xo0aAnMO NPUCBOUTL 3HaYe-
HWe, OTNIMYHoe OT Hyns. B pesynbTaTe npubopHoe Bpems OyaeT yse-
nnumBaTbCs (YMEHbLIATbCS) Ha OAHY CeKyHOy B KOHUe kaxgoro 20-
MWUHYTHOIO BPEMEHHOro MHTepBana. KonmyectBo Takmx KOppeKLuMin co-
OTBETCTBYET yCTaHOBMEHHOMY 3Ha4dyeHuo napametpa Kop. Bpewms, Ha
KOTOpOe OCTanocb OTKOPPEKTMPOBaTb NPUBOpPHbIE Yackl, oTobpaxaeT-
CS KaK 3Ha4YeHne HepeaakTupyemoro napameTtpa AKKyM. Kop.

39



6.3. HacTtpouka napameTpoB CBAA3U

6.3.1. UHTephencHble pa3beMbl TENNOBbIYMUCUTENA

6.3.1.1. [Ina cBA3K C BHELWHUMU YCTPOMUCTBaAMU B TEMSOBbIMMCNUTENE npeay-
CMOTpEeHbl nocnegoBartesibHble UHTepdencol RS-232, RS-485, USB-
Device n USB-Host. Pa3smelueHne nHTepgencHbIX pasbeMoOB B OTCEKAX
TB nokasaHo Ha puc.14 (KpbILKN OTCEKOB YCIOBHO HE MOKa3aHbl).

pasbem uHTepteiica

pasbem uHTepdeiica RS'I232
USB-Device O II \ﬁ OTGEKq; )
WHTepdeiicos
pasbem uHTepdeiica [ QG ( P
USB-Host f
KNEMMHBII pa3bem \E ettol
uHTEpeica | =) B
«RS-485.NPWBOP» o o
”: 9
=5 1\ orcex
KNEMMHLIA pasbem KOMMyTaLMW
WHTEpgeiica ]
«RS-485.MK»
KNeMMHbIR
pasbem uHTepdelica
4RS-232.MK»

Puc.14. PaameweHune nHTtepPemnCHbIX pa3beMOB TENSI0OBbIYUCTINTENS.

6.3.1.2. lNMogkntodeHne kK TB no nHtepency RS-232 BO3MOXHO Yepes3 pasbem

Tvna DB9 (B oTceke MHTepdencoB) UNn 4epes KIEMMHbIN pas3beM C
MapkmpoBkon «RS-232.1NK» (B oTceke koMmmyTauun). A nogknoveHmne
no uHtepdency RS-485 — yepes KIEeMMHbIA pa3beM C MapKUPOBKOM
«RS-485.1NMK» n «RS-485.NMPUBOP» (B oTCEKE KOMMYTaLUN).

Ana nogkntoveHns no nHtepdency USB-Host npegycmoTtpeH USB
pasbeMm Tuna A, n no uHtepgency USB-Device — USB pasbem Tuna B
(B oTCEKE UHTEPGENCOB).
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6.3.2. UnTepdencbl RS-232 n RS-485

6.3.2.1.

6.3.2.2.
a)

6)

MocnepoBaTtenbHble MHTepdencol RS-232 n RS-485 («RS-485.1K»)
obecneuynBaloT BO3MOXHOCTb AOCTYyNa K U3MepUTENbHbIM, pacyeTHbIM
N YCTaHOBOYHbLIM napameTtpam TB, Bkntoyas apxusbl. [pn 3TOM BO3-
MOXHa MoauduvKauna yCTaHOBOYHbIX napameTpoB. VHTepdencol noa-
aepxuBatoT npoTtokosi RTU ModBus, npuHATLIM B KayecTBe CTaHOAapT-
Horo B npubopax ompmbl «B3ITET».
Ckopoctb obmeHa no uHTepdencam RS-232 n RS-485 («RS-
485.1K»), a Takke napameTpbl CBA3M YCTaHaBNMBAKOTCSA NPOrpaMmMHO.
BHUMAHMUE! He donyckaemcsi oOHO8peMeHHOe UCMOoJIb308a-
Hue uHmepgelticoe RS-232 u RS-485 («RS-485.1K»).
NHTepdenc RS-232 mMoxeT ucrnonb3oBaTbCHA AS1S BbINOSIHEHUS Crie-
AYOLWNX onepauumn:
pacnevyaTkn apXuBHbIX U TEKYLUMX 3HAYEHUIN U3MepsSeMblX napameTpoB
Ha npuHTepe Yepes NK unu agantep npuHtepa «B3JIET Ally;

CUMTbIBAHMS apXMBOB C nomoLllbto agantepa curHanoB «B3JIET AC»
ncnonHeHns ACIB-020;

B) HenocpeacTBeHHon ceaau ¢ NK:
- N0 kabento npu gnvHe NHUKM cBasu Ao 15 w;
- No TenedOHHON NNHMM C MOMOLLbI0 MOAEMA UMK PaaUONMHUKN C MOMO-

LLIbIO pagnuoMoaemMa;

- MO NMHMK undppoBon cBsa3m ctaHgapTa GSM 900/1800 MIMy ¢ nomoLLbto

6.3.2.3.

6.3.2.4.

6.3.2.5.

apganTtepa cotoBou ceasn «B3JIET AC» ACCB-030.

[anbHOCTb CBA3M NO TeNneOHHOM NMHUK, pagnoKaHany Unn KaHa-
na COTOBOW CBSA3M ONpeaenseTcs X XxapakTepucTnkamm.

BHUMAHME! [lNpu noOdknr4YeHUU e6HewHez20 ycmpolcmea K

KneMMHoMy pasbemy «RS-232.[1K», pacrnosioxeHHo20 8 omceke
KoMMymauuu, npoucxodum 650Kkupoeka ebixoda uHmepgelca
RS-232 yepe3 pa3beM, ycmaHO8J/IeHHbIU 8 omeKe uHmepdgelcos.
NHTepdenc RS-485 («RS-485.1MK») obecneunBaeT cBA3b No kabento B
rpynne u3 HecKonbknx aboHEHTOB, OAHMM U3 KOTOPbIX MOXET 6biTb (1K,
npu AnvHe nuHum ceasm go 1200 m.
MogkntoyeHne apantepa cotosBon cBsa3M ACCB-030 k uHTepdency
OLMHOYHOro npmubopa nnun K NMHUN CBA3W rpynnbl NpnbopoB AaeT BO3-
MOXHOCTb NepeaaBaTb MHGOPMaLUMIO NO KaHarny COTOBOW CBS3W, B TOM
yucne n B IHTepHerT.

Ncnonb3yst kaHan coToBOW CBsi3M, Ha 6ase nNporpaMMHOro Kom-
nnekca «B3JIET Cll» MOXHO opraHu3oBbiBaTb AMCMNETYEPCKYID CETb
ANS MHOTMX OOMHOYHbLIX U rpynn npubopoB Kak OAHOTUMHbLIX, Tak U pas-
HOTUMHBIX MO HA3HAYEHMIO.

NHTtepdenc RS-485 («RS-485.NMPNBEOP») obecneynBaeT cBA3b Ten-
nosbluMcnuTENa no kabento ¢ npeobpasoBatensmm pacxoga, UMeto-
LWMMKN COOTBETCTBYIOLUNI NHTEPENC.
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6.3.3. UHTephencol USB-Host n USB-Device

6.3.3.1.

6.3.3.2.

NHuTepdenc USB-Host npegHasHavyeH Ans onepaTmBHONO CYMTbIBAHUSA
apXMBHbIX JaHHbIX TennosblMucnNuTens ¢ nomowbio USB flash Hakonu-
Tenen (dpannosas cuctema FAT32, ctaHgapt USB 2.0). B panbHen-
wem gaHHble ¢ USB flash HakonuTens moryT 6bITb NepeaaHbl B Npo-
rpaMmmHbIn Komnnekc «Banet CI1 4.0» gna aBTomaTtmMyeckoro gopmu-
poBaHus oT4yeToB. [lopaaok paboTbl C OTYETHLIMK hopMamMu NpuBeaeEH
B AOKYMeHTaumm Ha «Banet CI14.0».

PekomeHgyetca npumeHats USB flash Hakonutenu cnegyrowmx
npounssoautenen: Transcend Jet Flash, Kingston, Toshiba, Silicon
Power.

NHuTepdenc USB-Device obecneymBaeT BO3MOXHOCTb NOAKMNHOYEHUS K
TennosbluucnuTento HactonbHoro K mnnu HoyTbyka. lNMpn atom obec-
neymBaeTCca LOCTYN K U3MePUTENbHbLIM, pacYeTHbIM U YCTAHOBOYHbIM
napameTpam, BKMNtoYasi apXxmBbl, C BO3MOXHOCTbIO Moaudukaumm ycta-
HOBOYHbIX MapameTpoB.
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6.3.4. MeHI0 HACTPOMKMU NapamMeTPOB CBA3MU
6.3.4.1. HekoTopble HACTPOWKM NMapamMeTpoB CBA3W C TEMNSOBbLIYUCIIUTENEM MO

nHTepgency RS-232 (RS-485) pgocTynHbl u3 MeHio Hactpouku /
Hactp. RS-232/485 n Hactpounku /| Hactp. RS-485 P (HacTponiku
ceaA3n TB ¢ npeobGpasoBaTtenammn pacxoa, NOAKMIOYEHHbIMU K BXOL4Y
«RS-485.NMPUBOP»). lNNepeyeHb 0603Ha4YeHUI YCTAHOBOYHLIX Mapa-
METPOB, AMana3oH UX BO3MOXHbIX 3HaYeHUn U NOPSAOK BBOOA NpuBe-
AeHbl Ha puc.15. bonee fertarnbHble HACTPOMKW MapamMeTpoB CBSA3U
BO3MOXHbI C MCNOSIb30BaHWEM UHCTPYMEHTanbHOM nporpaMmmbl « MoHK-

Top TCPB-042».

Ana wHtepdencos USB-Host n USB-Device B TB HacTpoek He

npeaycMoTpeHo.
[TyHKMBI MeHI0 BosmoxHble 3HavyeHus Pex. ynp.  Beod
->Hactponku
- Hactp. RS-232/485
» Anpec 1,..., 247 n. 5.3.5
» CKOpOCTb 1200, 2400, 4800, 9600, 19200 n. 534
- [lononHutenbHo
» Coep npsimoe, MmoaeM n. 534
» Mex©6. nay3a 1, ..., 200 il 5.1
» O6bHoBneHue MO Cryxe6HbIl napamemp — —
= Crar.onpocoB TCPB n. 6.34.2 — —
- Hactp. RS-485 P
» Hactp. agp. ..., Ctapt n. 6.3.4.3
= Cratyc n. 6.3.4.4 — —
- OwmnbKM HacTp. onucaxue owu6Ku —
= Hactpownku MNP
» Homep 3a800cKoll Homep pacxodomepa n. 5.3.5
» Appec 1, ..., 247 n. 5.3.5
» CkopocTb 1200, 2400, 4800, 9600, 19200 n. 5.3.4
» TaitmayT 1, ...,5000 n. 5.3.5
» Kon-Bo noBTop. 1,...,5 n. 5.3.5
» Mex6. nay3a 1, ..., 200 n. 5.3.5

Puc.15. HactpoeuHble napameTpbl MHTepdencoB RS-232 n RS-485.
NMPUMEYAHNA.

1. Ctpoka meHio OwmnbKM HacTp. oToOpakaeTcsl TONbKO NMPU BO3HUKHO-

BEHUU OLIMOKM BO BpeMsi YCTAHOBMEHMS CBA3M XOTA Obl C OOHUM U3
pacxogomepos (n.6.3.4.3).

2. lNpaBee cTpokn OWKMOKM HaAcTp. Takke oTobpaxaeTcs CroBO Co-
cTosiHusa Buga 1 X — — — 4, cogepxalliee nHdopmauyuto o nHaekce MNP
(Ha cooTBeTCTBYHOLEM MECTE MHOMUMPYETCH 3HaK X), MPU yCTaHoBne-
HUWN CBSI3M C KOTOPbIM BO3HMKMNA OLimbKa.

3. Onucanue ownbok cogepxmTca B nogMeHto OwmnbKkn HacTp.
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6.3.4.2. B TB Takke npegycMoTpeHa cucteMa guarHoctuku paboTbl B ceTn, pe-
3ynbTaTbl KOTOpoWn oTobpakatoTcss B OokHe uHaukauum CTAT. OMPO-
COB TCPB ogHonmeHHOro nogmeHto (puc.15):

«» Bcero — obLlee KoNMYeCTBO MOJTyYEHHbIX 3aNpPOCOB;

— KONM4ecTBO 3anpocoB K TB (npu coBnageHnn agpeca B

« CBoux .
npubope 1B 3anpoce);

— KONN4YeCcTBO OLUMBOYHbIX 3anpocoB kK TB (npw Henpa-

«» Owmnodka CRC
BMWIbHOM ONpeaeneHnn kagpa sanpoca).

6.3.4.3. lNpeobpasoBaTenu pacxoga nNporpammMHO nogkno4varTca K TB no mH-
Teppency RS-485 n3 meHto Hactpouku / Hactp. RS-485 MNP Tonbko
nocre BbINOSHEHUS HACTPOEK B COOTBETCTBMM B N.6.5.2. NporpammHoe
NoaKIoYeHMe BbINOMHAETCH B aBTOMAaTUYECKOM pexume. [ns vyero He-
obxoanmo B okHe meHo Hactpownku MNP:

- BblbpaTb uHAEKC Tpebyemoro npeobpasosatena pacxoga (MP1,...,
nP4);

- NpucBouTb NapameTpy Homep 3aBoackon HOMep MOAKNoYaeMoro npe-
obpasoBaTens pacxoaa;

- NnapameTpy Aapec — agpec pacxogomepa B ceTu (Mpon3BOSIbHOE 3Ha-
YyeHue 13 gnanasoHa 1...247, MoXeT cooTBeTCTBOBaTbL UHAekcy lMP);

- napameTpy CKopocTb — CKOpoCTb obmeHa no uHTepdency RS-485
(momkHa cooTBeTCTBOBATb CKOPOCTM OOMEHa, yCTaHOBMEHHOW B Moa-
Knto4aemom pacxogomepe).

Takke, npu HEOBXOONMMOCTU, MOXHO OTPEAAKTUPOBATb 3HAYEHMS
napametpoe TammayTt, Kon-Bo noBTOp. (KONMYECTBO MNOBTOPOB) WU
Mex6. naysa (mexbantoBas naysa). [locne 4ero ans napameTpa
HacTp. agpeca (HacTporika agpeca) cnefyeT YCTaHOBWUTb 3HAYeHMe

CTapT 1 HaxkaTb KHOMKY . B 3aBucmMmocTun oT pesynbTaTa BbIMOSIHe-
HUS NOAKNIYEHUs B cTpoke CtaTyc: 6e3gencTBmue BO3MOXHO NosiBne-
HMe OJHOro U3 COODLLIEHWUI:

< coBnag. HOM. — COBMafeHne BBEAEHHbIX 3aBOACKNX HOMEPOB AS1s pasHbIX [1P;
<+ coBnag. agp. — COBMafeHue BBEAEHHbIX CETEBbLIX agpecoB ans pasHblx [1P;
« B paborte — naeT npoLecc YyCTaHOBMNEHUSA CBA3KN C pacxogoMepamu;

¢ yCrneLHo — CBA3b C pacxogomMepamMn yCTaHOBIEHa;

— BO3HUKIN OLLMOKM npn yCTtaHoBJIEHUN CBA3N C pacxXxo4oOMepPOM

* eCTb OLIMOKMN
& GBI G (cM. MeHIo OLINGBKKM HacTp.).

Mocne ycTaHOBREHUS CBA3M C pacxogomepamMn no uHTepdency
RS-485 B meHio MNMpeobpasoBaTtenu / Pacxopn / O pacxogomepe / flo-
NONMHUTENbHO HAaYMHAEeTCs MHAMKaUUS KannbpoBo4YHbIX KO3ddurumneH-
TOB 9TUX pacxogomepos (N.6.5.2.4).
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6.4. KoHdurypupoBaHue pacyeTHOM TENNOCUCTEMbI

6.4.1. OpraHnsauusa o6paboTKu AaHHbIX B TENNOBbIYUCAUTENE

6.4.1.1. Obwaa cTpykTypHasi cxema 06paboTkn AaHHbIX B TENMOBbIYMCANTENE
nokasaHa Ha puc.16.

TennoBblYMCIUTEND

Kananb1 pacyemHbie

Tennocucmemsi pacyemHbie

Kanan nognutkm
[ Gv.n, Gm.n, tn, Pn

KaHan yyeTa yTeuek
[ Gv.y, Gm.y, ty, Py

X =~

MpeobpasoBatenu Tennocucrtema
S Pacxoa
MP1 MP1 >
. —s|{ 2 [ P2 >
S —>1P3 nP3 >
g Tennocuctema TC1
¢ [MPj—| P | TIP4 >
: Temnepatypa AnropuTMbl pacyeTa
» Tenna n Maccbl
S T >
© —> nT2 > AnropuTtMbl pacyeTa
e i —> nT3 > yTeuek
o
: e
< DaBneHue |—————————=——- |
Tennocuctema TC2
® nt | nat > | |
Q
—> N2 p ! |
: : A na2 | I'| Anroputmbl pacdeta | |
Z ﬁ na3 H.ﬂi > : Ternna v mMacchl :
o |]] no4 >
% A A : AnropuTMbl pacyeTa :
= Hatumnku XB | yTeYeK |
Px8 —— 0 b !
1P DIR2 nPs  ——»
P DR3| MP6 |—»
nr 75 ns |—»
nr e | N6 |—»>

MP, TT, I — npeobpasosamersnb pacxoda, memnepamypbi U 0asrieHUsi Co-
0meemcmeeHHoO;

TC — mennocucmema;

n, y — UHOEKChbI napamempos KaHana nodnumku U KaHana ymeuyex;

Gv.n, Gv.y, Gm.n, Gm.y — coomeemcmeeHHO 06beMHbIU U Maccosbil pacxod
mensioHocumens,

tr, ty — memnepamypa mennoHocumerns,

Pn, Py — dasneHue mernnoHocumeris.

Puc.16. CTpykTypHasa cxema o6paboTKu AaHHbIX B TensioBbIYUCUTENE.
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B TennosbluMcnMTene KOHTPONUMpPyemMoun TensiocucTemMe CTaBuTcs B
COOTBETCTBUE mersiocucmemMa pacyemHasi, Nog KOTOPOW MOHMMaeTcH
cucTemMa pacyeTa Tensia M Maccbl Mo Ha3Ha4YeHHbIM anropuTMam U Ha
OCHOBaHWUWN AaHHbIX, NOCTYNalLWMX U3 pacyemHbiX KaHasoe npeobpa-
3oBaTenen pacxoga, TemnepaTtypbl U gaBneHusi. BoamoxHoe konuye-
CTBO pacyeTHbIX Tennocuctem — o aAsyx. B TB pacyeTHble cuctemsl
obosHavatotca TC1 n TC2 (nmbo 3uma un Jleto).

6.4.1.2. KaHan pacqemelL“l — 3TO COBOKYMHOCTb AaHHbIX O nNapamMeTpax Tenro-

HOCUTENS B OTAENbHOW BETBU TEMNNOCUCTEMBI, pacCHYNTaHHbIX Ha OCHO-
BaHNMN U3MEPEHHbIX UM OOroBOPHbIX 3Ha4YeHNN nepBnYHbIX NapameT-
POB N UCMOJIb3yEMbIX B pacydeTe pe3yrbTUPYHLNX NapaMeTpoB Tensno-
CUCTEMDbI.

B TennoBbluncnurtene npeaycMoTpeHo:

LecTb pacyeTHbIX KaHanoB Ans npeobpa3oBaTenen pacxoga U TeMm-
nepatypsbl (MNP, MT);

- YeTblpe pacyeTHbIX kKaHana anst npeobpasoBatenen gasnexHna (MNL0);

TPU pacyeTHbIX KaHana napameTpoB Ha WUCTOYHWKE XONOAHOW BOAbl
(Gv.xB, txB, PxB);

- pacyeTHbIn kaHan noanutku (KM);

- pacyeTHbIN kKaHan y4YeTa yTeuyex.

6.4.1.3.

6.4.1.4.

PacueTHble kaHanbl npeobpa3oBaTenen ob603HayeHbl nMHaekcammn 1,
..., 6. lNpeobpasosatrenun pacxoga MP1, ..., NP6, Temnepatypsbl MT1,
..., [IT6 n pasnexuns NAA1, ..., NQ4 pac4yeTHbIX kKaHanoB pacyetHon TC
nocTasfeHbl B COOTBETCTBUE MEPBUYHBLIM NpeobpasoBaTeniiM KOHTPO-
nupyemon Tennocuctembl. Npuesaska umdpoBON MHOEKCALMN pacyeT-
HbIX KaHanoB ycTaHaBnuBaeTcs Mo UMdpoBbIM MHAEKCaM BxogoB TB
(1, ..., 6), K kOTOPbIM hunaundeckun nogknovatrotrca MNP, MT v MNA.

PacueTHble kaHanbl OpyrMx NnapaMeTpoB — HA UCTOYHUKE XONOOHOM
BOAbI, NOANUTKM, TEMNEpPATYpPbl HAPY>KHOrO BO3ayXa — He UMeT Lud-
POBOr0 MHAEKCHOrO 0603HaYeHWs.

NCTOYHMK AaHHbIX Ansi pac4eTHOro KaHana noannuTkh orpeaendetcd
Nnonb30BaTEeSIbCKUMU HaCTpOVIKaMM.
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6.4.2. CxemMbl Tennoy4yeTta

6.4.2.1.

KoHgurypaumusa pacyeTHOM TennocucTeMbl onpenensieTcs KoHdgurypa-
uMen HasHavyeHHou B TB cxembl Tennoyyera:

- Ha60pOM ncnoJibdyeMblX aT4YNKOB,

NPUBA3KOMN NEPBUYHbIX NpeobpasoBaTenein K agaTymMkam pacdeTHoOn Ten-
NOCUCTEMBI;

HabopoOM N 3HAYEHMSIMW YCTAHOBOYHBLIX NMapaMeTpoB, a Takke anro-
PUTMOB pacyeTa Macchbl 1 Tenna.

6.4.2.2. NpeaycMOTpeHbl CXeMbl TEMoyYeTa YacTMYHO HacTpanBaeMomn KOHU-

rypauumn, Korga nosib30BaTtento And peaaktupoBaHUA AOCTYMHbI TOJIbKO
HEKOTOpPbIE €€ HaCTpOVIKM.

6.4.2.3. CxeMbl Tennoy4eTa MOryT UCMOMb30BaTbCS Kak Anst OTONUTENbHOro ce-

6.4.2.4.

30Ha («3UMbl»), KOrga BedeTcs yvyeT TennonoTpebrneHns no cucreme
otonneHnsa (CO) n no cucteme ropsavero Bo4OCHAGXEHUN, Tak U Ans
MEXOTOMUTENbHOIO ce3oHa («fieTa»), Koraa npu oTcyTCTBMM OTomMne-
HUA yyeT BegeTcsa Tonbko no cucrteme MBC.

CxeMmbl TennoyyeTta pasfIMMHOW KOHpurypaumm umerT OyKBEHHO-
undgposoe o0603HaYeHWe K BbIOBMPAKTCA U3 CNMCKa, XpaHsLWerocs B
namsatn TB. B cnncok BxoasaT:

11 «3uMHMx» cxem Tennoyyeta A1,..., A10, A12;

- 4 «neTHMe» cxeMbl Tennoyyeta B1,..., B4.

[MepeyeHb cxeM Tennoy4yeTta n nx onucaHune npueeaeHsl B 4.1l P3.
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6.4.3. HasHauyeHue cxem Tennoy4vyeta ana TC1 mn TC2

6.4.3.1. B TennosblMucnuMTene npeaycMoTpeHa BO3MOXHOCTb OpraHu3auum
pacyeToB Ans ogHoM NMbo ABYX KOHTponupyembix TC.

Bo3MoXHble BapuMaHTbl HA3Ha4YeHNa CXxeM Tensnoy4deTa aAng ogHou n
ANa OBYX KOHTPONMpyeMblX TensocucteMm npuseneHsl B 1abn.8. lMep-
BOW Bcerga HasHa4yaeTcsa cxema Tensioyyeta afisi pacyeTHOW Tensocuc-
Tembl TC1.

Mpun opraHm3auumn TensoyyeTa ¢ MCNONb30BaHWEM OBYX pacyeTHbIX
TC dyHKums ABTOpeBepc JOMmMKHa ObiTb OTKNoYeHa (puc.17).

Tabnuua 8
KoHTponupyemas Obo3HaveHune Obo3HaueHMe cxembl TENMOYYETa
TC pacyeTHo

TC A1 | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 | A10 | A12 | B1
Tennocucrema-1 TC1 + + + + + + + + + + +
Tennocuctema-1 TC1 + + | +| + +
Tennocucrema-2 TC2 + + | +| + +

TC1 +| +| +] +| +| +
Tennocucrema-1

TC2

3uma + + | +| +| +| +| +| +| +| +]| +
Tennocucrema-1

Neto +

NMPUMEYAHUE. «JleTHaa» cxema Tennoyydeta B4 (B Tabnuue He
nokasaHa) MOXeT Ha3Ha4yaTbCsA TONbKO COBMECTHO C «3MMHEN» CXEMOM
A10.

NHoekcHoe 0603HaYeHne pacyeTHbIX KaHanoB, UCNosb3yeMbliX Ans
MOAKMIYEHMST MEPBUYHBLIX MNpeobpasoBaTeneil, YCTaHOBMEHHbIX Ha
TpybonpoBoaax KoHTponupyemblx TC, onpegensietcsl KonmM4ecTBOM
Ha3Ha4eHHbIX CXeM Tennoy4yeTta — ogHa nubo aBe.

6.4.3.2. [ina Ha3HayeHus cxeMbl TennoyyeTa cneagyeT B MeH0 Tennocuctema
(puc.17) ana napameTpa Cxema BbiOpaTb M3 CnNMCKa U YCTaHOBUTb
obo3HayeHne Tpebyemon cxembl Tennoydeta. [lpyu aTom npousongeT
nHuumanusaums TB. Ha gucnnee HekoTopoe Bpems GyaeT oTobpa-
xaTtbcsl Hagnvucs BbIMONMHAETCA HACTPOMUKA CXEMbI 1 nHavka-
Top nporpecca. B TB 6ygeT nporpaMMHO CKOH(pUrypupoBaHa pacyeT-
Has TennocucrteMa C COOTBETCTBYHOLLMMW anroputMamu pacyeta Ten-
na n maccbl. Takke 6yayT aBTOMaTUYECKN HACTPOEHbI KpUTEPUN U pe-
akuumn gns obpaboTKM OTKA30B U HELUTATHbIX CUTYaLnA, BO3HUKAIOLLMX
B pacyeTHOM TENSIOCUCTEME.
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OCHOBHOE MEHHKO
» Bpems 11:29:33 ¢ TENNOCUCTEMA TC1| ¢ TENNOCUCTEMA TC2|

> ﬂaTa 22.01.15 » Cxema < A3 > » Cxema < TCotkn. >
+ MpocmoTp 6asbl + ABTOpeBepc OTKII. 1 |» ABTOpeBepc OTKI. .

» Tennocucrema » | [*» Hactpoiiku TC
+ PacuyeTHble AaHHbIe

+ [lpeobpa3oBatenu

+ ApxuBbl [~ ABTOPEBEPC L[~ ABTOPEBEPC

> )KypHanvbl » ABTOpeBepc < OTK > » ABTOpeBepc < OTkN >
+ HacTtpoiiku

+ O npubope

Puc.17. Bua meHo npu HasHa4yeHUU cxem Tennoy4eta (pexxum CEPBUC).

6.4.3.3. [Ina HasHayeHus cxemMbl Tennoy4vyeta pacyeTHonm Tennocuctemol TC2
Heobxoammo, Haxoasicb B okHe uHaukauum TEMNMOCUCTEMA TCA1,

Ha)kaTb KHOI'IKyE]. MNocne Hayana nHgukaumm okHa TEMJITOCUCTEMA
TC2 BbINONMHUTL AENCTBUSA B COOTBETCTBUM C 1.6.4.3.2.

BHumaHue! He pexomeHOyemcsi nocsie Ha3Ha4eHusi CXeMbl
mensnoy4ema Ons TC2 nepeHa3Ha4Yamb cxeMy mensioy4yema Onsi
TC1 eo usbexaHue nomepu ecex 8bINOJ/IHeHHbIX PpaHHee Hacmpo-
eK.
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6.4.4. HazHa4yeHMe «3UMHEN» U «JIeTHeM» CXeM TensoyyeTta

6.4.4.1.

6.4.4.2.

[MepBon HasHavyaeTCcsa «3UMHAS» Cxema TennoyyeTta. HasHadeHue
«NeTHen» cxeMbl BO3MOXHO TOSbKO MOCMe TOro, Kak HasHayYeHa «3UM-
HAA» cxema. ABToOMaTM4yeckoe nepekniyeHne (aBTopeBepc) C «3UM-
Hen» CXeMbl Ha «NeTHI» N 0bpaTHO NPoOMCXoaUT NO CUrHany Ha no-
rmyeckom Bxoge DIR1 (Hanpumep, oT pacxogomepa). Hactponku na-
pameTpoB aBTOpeBepca npuseeHbl B 1.6.4.7.

UT0oObl Ha3HAYNTL «3UMHIOKO» CXemy Tennoy4yeTta HeobxoaMmo:

a) B meHio Tennocuctema (puc.18) ans napameTtpa Cxema BbibpaTtb 13

cnucka u ycTtaHoBUTb 0603HavYeHne Tpebyemor cxeMbl TeNoy4eTa;

6) B nogmeHio Tennocuctema / ABTopeBepc aAns napametpa ABTope-

Bepc yCTaHOBUTb 3HayeHWe BKN. HanmeHoBaHWe okHa nHaukaummn TE-
MNMOCUCTEMA TC1 cmenutca Ha TEMNMTOCUCTEMA 3UMA,;

OCHOBHOE MEHKO
» Bpemsa 11:29:33
» fOara 22.01.15

+ [lpocmoTp 6a3bl
» Tennocuctema »—|

2 TENNOCUCTEMA 3UMA| * TENNOCUCTEMA NETO|
» Cxema < A3 > » Cxema < TCotkn. >

+ ABTOpeBepC BKII. +, |+ ABTOpEBepc BK. H
+ Hactpoiiku TC

+ PacueTtHble aaHHbIe *

+ [lpeobpasoBartenu

> ApxvBb| [~ ABTOPEBEPC L[~ ABTOPEBEPC

» Kypano! » ABTOpeBepC < BK > » ABTOpeBepC < BK >
+ Hactpoiku » Yen. < CurHan > » Yen. < CurHan >

+ O npubope

* — uHOuUUUpyemcsi moJsibKo 01 mekyuwiel («3uMHel» nubo «rnemHeu»)
cXeMbl merisioyyema.

Puc.18. Bug MeHI0 npyn Ha3HaYeHUU «NeTHEM» N «3MMHeN» CXeM Tennoy4eTa

6.4.4.3.

(pexxum CEPBUC).

YTo6bl Ha3HauMTb «JIETHIO» CXeMy Tensoydyeta HeoBXoAMMO, Haxo-

asicb B okHe nHamkaummn TEMNMOCUCTEMA 3UMA, HaxaTb KHOI‘IKyE].
Nocne Havyana vHankaumm okHa TEMJTIOCUCTEMA JIETO BbINONHUTL
JEencTBmsa B COOTBETCTBMU C 1.6.4.3.2.

BHumaHue! He pekomeHOyemcsi nocsie Ha3Ha4YeHusi «/iemHel»
pac4yemHol cxembl nepeHa3HaYamb «3UMHIOIO» cxeMy 60 u3be-
)XaHue nomepu ecex 8bINOJIHEHHbIX paHHee HacmpoeK.
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6.4.5. AnropuTmMbl pacyeTa Tensna n Mmaccbl

6.4.5.1. B pac4eTHOM TennocucTteme anroputMbl pacyeta Tenna Q n maccel M
oTobpaxatotca B meHo Tennocuctema / Hactpouku TC /| Anroput-

Mbl (pnc.19).

>0§;%BHH101F2'§;§3H 0 | [*TENAOCACTENA 3VIMA | { » HACTPOIIKI 3MMA ¢ ANTOPUTMbI 3UMA

> fata  22.01.15 > Cxema < A9 > + ANropuTMbl 4| - Qre=

» MpocmoTp Gas! + AgTopesepc BKr » Hactpoitka OTk.at4.| | = M1(h1-hx)-M2(h2-hx)

» Tennocucrema » | |* I;acrpouxu TC | | » Hacrpoitka HC . ﬁ;th bt
+ PacuyeTHble AaHHbIe * » KOHCTaHTbI . -hx)- -hx

> Mpeabpazonaten + CneuuanbHble > ch =< H:ET >( )

+ ApxuBbl . Moo M- M2

+ XypHanbl Tc:

+ Hactpo#nku = Mre = M3- M4

+ O npubope

* — uHOuuupyemcs 0nsi mekyuwel («3umHel» nubo «nemHel») cxembl
mennoy4yema.

Puc.19. Bua meHio «Anroputmel» (pexxum CEPBUC).

6.4.5.2. Bug anropntMoB pacyeTta onpegenseTca yCTaHOBIEHHON CXeMOW Ter-
noydeta (MpunoxeHnn E 4.ll P3), a Takke BbINOMHEHHBIMU HACTPOW-
KaMy 4ns pacyeTHbIX KaHaroB Ha UCTOYHMKE XONOAHOW BOAbI, MOANNT-
KN 1 yyeTa yTeyek (Tabn.9).

Ta6bnuuya 9
HanmeHoBaHne O6o3Ha4veHne 3HayeHne MapameTp
MeHo yCTaHOBOYHbIX
pacyeTHOro N80AMETDOB YCTAHOBOYHOIO | YCTaHOBOYHOIO | B anroputme
KaHana P P napameTpa napameTpa pacyeTa
Ha ucto4Huke Tennocuctema / Hactpouku TC BKI. hx
o Yyer OHT. XB

xornopgHow Bodbl | / CneunanbHble OTKN. —
Tennocuctema / Hactpoiiku TC Apx.+Yuet Qy Qy

YyeTa yTeuek /c YTeuku

neuuarnbHbie OTKn., Apx _

Mpeo6pasoBatenu /| KaHan Apx.+Yuet Qn Qn

Moanutkn Moan.
noaonuTKun OTKn., Apx _

Kpome TOro, nosrnb3oBaTesito B OTAEJIbHbIX CXeMax Ternjioydyeta gnd

penakTMpoBaHUSa OOCTYNEH anroputMm pacdeTta Tenna Qrtc nnbo Qco m3
CMUCKOB CreayoLwmx BO3MOXHbIX 3HAYEHUN:

% QTCc = % Qco =
> HET; > HET;
> Qco + QrB.; > Qrtc - Qrs.
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6.4.6. BBOA AOroBOPHbLIX 3HAYEeHUN NapamMeTpoB

6.4.6.1. Bontn B nogmeHio Tennocuctema / Hactponku TC / KoHcTaHTbI

(pnc.20)

OCHOBHOE MEHIO

» Bpemsa 11:29:33

» fara 22.01.15

+ [lpocmoTp 6a3bl

+ Tennocuctema r—|
MpeobpasoBatenu
ApxuBbl

HacTtponku

¢ TENJIOCUCTEMA TC1

» Cxema < A3 >

¢ KOHCTAHTbI TC1

1

.}
>
+ XypHanbl
.}
.}

O npubope

[

+ ABTOpeBepc oTK » Eco.p =X XXX Tkan/y
+ Hacrpoiiku TC s > Knp =_X-XXX0
+ PacyeTHble AaHHbIe W » dtrc =X.XX °C
» Gm1.Hn = X. XXX T/
y » Gm1.Bn=XXXX T/v
iH:ncrzzngK:I Te! » Gm2.Hn = X XXX T/4
| 4

>
>
>
>

Gm2.Bn = X. XXX T/y

Hactpovika OTk.ATu.
Hactpoiika HC
KoHcTaHTbI

CneuuanbHble

Puc.20. Bug meHo «KoHcTaHTbI» (pexxum CEPBUC).

B 3aBMCMMOCTM OT YCTAHOBMEHHOW CXEMbl TEMMoy4eTa U anropuT-
MOB pacyeTa BO3MOXXEH BBOZJ 3HAYEHWI crieayroLmx napaMeTpoB:

< ETtc.n, Eco.g, Ere.a

<+ Knp

< dtrc

< Gm1.Hn, ..., Gm4.Hn

< Gm1.Bn, ..., Gm4.Bn

< Gm.Tc.4, Gm.co.n, Gm.re.4

< Gv.tc.g, Gv.co.n, Gv.re.a

— JOoroBopHas TennoBasi MOLWHOCTb ANl pacyeTHOM
TC, cuctembl oTonneHus un cuctemol [BC;

— JOroBOPHOW MaccoBbIN pacxon Anst pacdeTHon TC,
cucTtemMbl otonneHus u cuctemol BC;

— OOroBOpPHOM 0ObEMHbLIN pacxod Ans pacyetHon TC,
cucTtemMbl oTonneHusa u cuctemol BC;

— KO3hUUMEHT npeBbllLeHMa pacxofga B obpaTHOM
TpybonpoBoae;

— pas3HOCTb TemrnepaTypbl B NPSIMOM 1M 0OpaTHOM Tpy-
bonpoBoag;

— HWXHUK nopor ansa maccoeoro pacxoga B MPA1, ...,
nP4;

— BEpPXHWU nopor Ans maccosoro pacxoga B MP1, ...,
MnP4.

6.4.6.2. Kpome TOro, BBOA AOrOBOPHbIX 3HAYEHUI MEepPeYnCIieHHbIX NapamMmeTpoB
Takke BO3MOXeH B nogmeHio Tennocuctema / Hactpouku TC / Ha-
cTtponka OTK. aoT4 (HacTtponka oTtkasa gatyukoB) n Tennocucrtema /
Hactponkn TC / Hactpouka HC nocne Bbibopa COOTBETCTBYHOLLEN
peakumm Ha otkas unu HC.
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6.4.7. Hactpouku aBTopeBepca

6.4.7.1.

BknioyeHne gyHKUMM aBTOpeBepca NPoOUCXOAMUT Nocre YyCTaHOBKM 3Ha-
YyeHusa BKM AN napameTtpa ABTopeBepc B nogmeHto Tennocucrtema /
ABTopeBepc (puc.18). lNpn 3TOM HauMHaeTca UHOMKaUMA napameTpa
Ycn. — ycnosue, B COOTBETCTBUM C KOTOpPbIM B TB BbINOMHAETCA aBToO-
MaTuU4ecKoe nepekniodeHne C «3MMHENn» CXeMbl TensioyyeTa Ha «neT-
HIOIO» M oBpaTHo. [1ns napameTpa Ycn. MOXeT OblTb YCTAHOBMNEHO O4-
HO U3 3HAYEeHUM:

> CurHan — Npv Hanuyuu curHana Ha exoge DIR1;

> Het curH — NpY OTCYTCTBUM curHana Ha sxoge DIR1;

>Curi/ G2=0

> Hetcnr/ G2=0

6.4.7.2.

— MpWU Hanuyuu curHana Ha Bxoge DIR1 wmnu oTcyTcTBUK
curHana ot npeobpasoBartens pacxoga NP2;

— Mpu OTCYTCTBUM cuUrHana Ha Bxoge DIR1 unu oTcyTcTBUm
curHana ot npeobpasoBaTtens pacxoga NP2.

NMPUMEYAHE. Whgukaums nogmeHio Tennocuctema / ABTope-
Bepc OyaeTr OTCyTCTBOBaTb MPWU YCTAHOBSIEHHOM 3HAYeHUM BKN 414
napametpa CurHanus. (meHio lNpeobpasoBatenu / CurHanusauus
OKHO nHamkauun CUrHAITM3ALUA 1, puc.27).

Ecnu curhan peBepca hopmMmpyeTcst NIOrM4eckon eauHuuen, To ong
aBTOMAaTUYECKOro nepexoga OT «3UMHEN» CXeMbl K «feTHen» Heobxo-
ANMO yCTaHOBUTb 3HayeHue Het curH (HeT curHana), To ectb oTtonu-
TenbHbIA ce30oH ana TB 6ymet onpegenaTbCs HanMUMEM Ha BXxoAe
DIR1 nornyeckoro Hyn4. MNpu nogade Ha Bxog DIR1 nornyeckon eam-
HULbI NPOM30NAET NEPEKNIOYEHNE HA «NETHIOO» CXEMY.

Ecnn curHan pesepca hopmupyeTcst Norm4yecknum Hynem, 1o gns
aBTOMATUYECKOro Nnepexona OT «3UMHEN» CXEMbl K «NeTHen» Heobxo-
ANMO yCTaHOBUTb 3HayeHne CurHan.

6.4.7.3. 3HayeHns CurH / G2 = 0 n Het cur / G2 = 0 ycTaHaBnMBaroTCAa AN UC-

KItoueHns NoXHbIX cpabaTbiBaHmM. Kpome curHana peBepca obpaba-
TbIBA€TCHA M CUrHan OTCYTCTBUSA pacxoda B pacxogoMepe, YCTaHOBMNEH-
HOM B obpaTHOM TpybonpoBoae. NepeknitoyeHne ¢ «3MMHEN» CXeMbl Ha
«NEeTH» npousongeTt nMbo npu Hanmumm Ha Bxoge DIR1 curHana
pesepca, MMbo Npu OTCYTCTBUM CUrHana pacxoga B peBepCUBHOM pac-
xogomepe.
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6.4.7.4. [JoNnONHUTENBHO BO3MOXEH MPOCMOTP HACTPOEK curHana aBtTopeBepca
B MeHio [lpeobpasoBatenun / CurHanusauusa. B okHe wuHOMKaumm
CUTHANMN3ALUA 1 pomkHbl oTobpaxaTbCA YCTAHOBIEHHbIE 3Haye-
HUS 4S8 CregyLwmnx yCTaHOBOYHbIX NapamMeTpoB:

« CurHanua. (CurHanusauus) - BKI;

< Twvn - Hanp. noToka (HanpaBneHue notoka);
s AKTMB. yp. (AKTMBHbIN YPOBEHb) - HU3KUM (BbICOKUN);

+ Tekyw,. curHan - HeT (Nnbo ecTb).

AKTUBHbIN YpOBEHb CUrHara HU3KUWA B TennoBbluncnnTene yCTa-
HaBIMMBaeTCA aBTOMATU4YECKMN NOCIi€ BKITHOYEHUNA beHKLI,VIVI aBTopeBep-
ca. an HeobxoaNMOoCTN MOXeT ObITb yCTaHOBJI1EH aKTMBHbIN YPOBEHb
CUrHana BbICOKUW.

Mo nHOnumMpyeMmomy 3Ha4deHuUo napametpa TeKym. curHan (eCTb
nin HeT) MO>XHO NMpoBepPUTb KOPPEKTHOCTb BbINOJIHEHHBLIX HACTPOEK.

54



6.4.8. HacTponku KaHana y4yeTa yTeyek

6.4.8.1. B TC1 BkntoyeHne yHKUMN yyeTa yTeudek BbINOMHSAEeTCA B MeH0 Ten-
nocuctema / Hactpounku TC / CneumnanbHblie / YyeT yTeyek (puc.21)
nocre yCTaHOBKN OOHOro N3 3Ha4YeHUn ansa napamMmeTpa YTeuUKu:

» Apx — B apxuBax CoOXpaHsaTcsa 3HadeHnsa Qy, My, Vy;

— B apxvBax coxpaHsioTca 3HadeHus Qy, My, Vy, Tak-

> ApX+ YHeTQy o Qy yunTsisaetcs B anroputme pacuera Tenna ['BC.

OCHOBHOE MEHIO ¢ TEMNOCUCTEMA TC1
» Bpems 11:29:33 » Cxema < A9 > - ¢ CNELIMANBHbIE TC1*
» fata 22.01.15 + ABTOpeBepc OTKN + KoHtp. pacxopomep
*+ [pocmoTp basbl + Hactpoitku TC S + Yyer yTeyex ** o
+ Tennocuctema »—{- |+ PacueTHble AaHHble W > Yuer HT. XB <BKn >
+ [peo6pa3zoBarenu Kpw. P Ha oTka3:
»> ApxBbl ¥ HACTPORKATC] > <Qcraxos pacy. >
+ XypHanbl + Anroputmbl Kput. P Ha HC:
+ Hacrpoiiku + Hacrpoiika OTk.ATY. > < Ocraros pacy. >
» O npuBope > Hactpoiika HC > Banakc macc < exn >
»> KOHCTaHTBI » [fenct. < Gm2=Gm1 >
> CreunaneHble | | ™ yyET yTEUEK TCT
» YTeuku < Apx + Yuet Qy >
% = Anroputm
- UHOULUpPYemMCs MObKO 8 COOMBEeMCMBYoUiUX > <My =My.g >
cxemax mensoy4ema; > GV.y.A = X0 Wiy
** - HedocmynHo Ons cxem A4, A12, B1, B2, B3, B4. > Gm.y.A = X XXX T/y
» Ey.n = X XXX T'kan/y

Puc.21. Bug meHo «Y4et yteuek» (pexum CEPBUC).

Mpn 3TOM Takke HauyMHaeTCs MHAMKaUUS napameTpa ANropuTtm,
onpeaensaLero Nopsaok 06paboTky AaHHbIX.

B TC2 ansa napameTpa YTe4kn MoOXeT ObiTb YCTAHOBMEHO TOJSIbKO
O[lHO 3Ha4eHue:

» Apx — B apxuBax coxpaHsitoTcs 3HadeHusa Qy, My, Vy.

MpOCMOTP apXMBHbIX 3HAYEHUI NEPEYNCTIEHHBIX NapaMeTpoB BO3-
MOXEH TOSTbKO Mo UHTepdency.

BkntoveHne dyHKUMM ydeTa yTeyek He NpeayCcMOTPEeHO AS1si CXeM
Tennoydvyeta A4, A12, B1, B2, B3, B4.
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6.4.8.2. B pacuetHon Ttennocucteme TC1 ana napameTpa AMroputm MoOXeT
ObITb YCTAHOBMNEHO OAHO N3 3HAYEHWNA:

— pacyeT yTe4yek Mo AOroBOPHOMY 3HaYeHWto, Npu

> My-A atom Vy = 0, My = My.a, Ey = My.a(h2-hxs);

— pacyeT yTeyeK Nno JoroBOPHOMY 3HaYEHUIO Mpu
> YTeuku por.
atom Vy=Vy.n, Gy =Gy.a, Ey = Ey.a
> M1 = M2 — pacyeT yTeyek B COOTBETCTBUW C YCTaHOBIEH-
HbIM BblpaXKeHuem;

> M1 = M2 = M3 + M4 M1,...,M4 — HakonneHHass Macca TEeNIOHOCUTENS
B 1,...,4 pacHeTHOM KaHare pacxoga.

» M1 -M2-M3

B pacuyetHom Tennocucteme TC2 ona napameTtpa AnropuTtm cnu-
COK BO3MOXHbIX 3HA4YEHUN OrPaHNYeH:

— pacyeT yTe4yek Mo AOrOBOPHOMY 3HaYeHWIo, Npu

> My-A atom Vy = 0, My = My.a, Ey = My.a(h2-hxs);

— pacyeT yTeyek No AOroBOPHOMY 3HAYEHMI0, Npu
> YTeuku por.
atom Vy =\Vy.a, Gy = Gy.A, Ey = Ey.n;
— pac4yeT yTeyek B COOTBETCTBUWM C YCTaHOBIIEH-
HbIM BbIPaXXEHWEM.

» M3 - M4

6.4.8.3. MNpn noboM yCTaHOBMEHHOM 3HA4YeHUW napameTpa ANMropuTM B OKHE
YYET YTEYEK TC1 (YYET YTEYEK TC2) nonb3oBatento AOCTYMHbI
A9 peaakTMpoBaHUS 3HAYEeHUs crnegyowmnx napameTpos:

< Gv.y.A — 00BbEeMHbIV AOFOBOPHOW pacxo yTeuek;
< Gm.y.n — MacCOBbIi JOTOBOPHOW pacxof yTeuek;
< E.y.A — [OroBopHas TennoBasd MOLLHOCTb YTeYeK.

6.4.8.4. PacyeT yTeyeKk no JOroBOPHbLIM 3HAYEHUSIM NapaMeTpoB BbINOSHAETCA
B Criyvae, ecnu:

- On4a napamMeTpa AﬂroleTM YCTaHOBJ1EHO COOTBETCTBYIKOLWLlEE 3HA4YEHNE
(My.n nn6o YTeuku gor.);

- B KOHTYpe cuctemMbl oTonneHust unu NMBC pacyeTtHon TC 3admkcupoBaH
oTtka3 (HC) c yctaHoBneHHon peakumenn OctaHoB pacy. nmbo Pacuert
por. (B OkHe nHAnKauum otobpaxkaetca cumson §).

6.4.8.5. OTKNOYeHnEe PyHKLMM yYeTa yTeYeK BbINONHAETCS B MeH0 Tennocuc-

Tema / Hactpounku TC / CneuymanbHbie / YyeT yteuek (puc.21) nocne
YCTaHOBKW 3Ha4YeHus OTKN ans napameTpa YTe4ku.
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6.4.9. Hactpounkn 6anaHca macc B CO

6.4.9.1.

6.4.9.2.

B tennoBbiuncnutene npegycmoTpeHa yHkums BanaHc macc B cuc-
TemMe OTONMeHns (A9 3aKpbITbIX CXEM Ternnoy4yeTa), No3BonsLLas ne-
pecuynTbiBaTb 3HAa4Y€HMUS MaccoBOro pacxoga B nogatowmx (Gm1, Gm3)
n obpatHbix (Gm2, Gm4) TpybonpoBogax KOHTPONMPYyEMbIX TEMNOCUC-
TeM. BknoyeHne QyHKUMM NPOMCXOOMT MNOCMe YCTAHOBKM 3Ha4yeHus
BKN Anda napameTpa banaHc macc B nogmeHio Tennocuctema / Ha-
cTtpouku TC / CneumnanbHble (puc.21).

Mocne BknoyeHUs yHKUMKM B pacyeTHon Tennocucteme TC1 npose-
psieTtcs ycnosue: (Gml / Knp) < Gm2 < (Knp - Gm1). YcTaHoBKa 3Have-
Hus Knp onucaHa B nogpasgene 6.4.6.

B cnyyae ero BbinonHeHnsa 3HadeHna Gml n Gm2 nepecynTbiBa-
I0TCA B COOTBETCTBUWN C HA3HAYEHHbIM anNrOpUTMOM — YCTAHOBIIEHHbLIM
3HayeHneM napameTtpa Odeuncts. (dencraue):

— 3Ha4eHnK pacxoda B 06paTHOM pr6OI'IpOBO,EI,e KOHTPO-

» Gm2 = Gml nupyemonn TC npucsBamBaeTca 3Ha4yeHMe pacxoja B Mo-

[atoliemM Tpybonposoae;

— 3Ha4YeHnK pacxoda B nogawuiem pr6OI'IpOBO,D,e KOHTpPO-

> Gml=Gm2 nupyemon TC npucBamBaeTcs 3Ha4YeHne pacxoga B obpar-

Hom TpybonpoBoae;

— pacxody B nogatollem 1 o6paTHOM TpyBonpoBoaax KOH-

» (Gm1l+Gm2)/2 Tponupyemon TC npucBaumBaloTCs paBHble 3HAYeHUs, pac-

CYMTaHHbIE Kak nonycymma Gm1l n Gm2.

A Ha akpaHe XKW B meHto Tennocuctema / PacyeTHble AaHHble
nHomumpyeTca ctpoka: banaHc macc ecTb.

6.4.9.3. [1ns pac4yeTHomn Tennocuctembl TC2 npoBepsiemoe ycrnoBme MMeET BUA;:

(Gm3 / Knp) < Gm4 < (Knp - Gm3). A 3HayeHne napameTtpa [dencrTs.
yCTaHaBnNmMBalTCsa 13 cneayoLlero Habopa:

— 3Ha4veHuIo pacxopa B obpaTtHOM TpybonpoBoAe KOHTPO-

» Gm4 = Gm3 nupyemon TC npucBavBaeTcs 3HadeHMe pacxoga B MO-

parowem TpybonpoBogae;

— 3HaYyeHWIo pacxoda B nogaollem TpybonpoBode KOHTPO-

» Gm3 =Gm4 nupyemon TC npucBamBaeTcs 3Ha4YeHWe pacxoga B obpar-

Hom TpybonpoBoae;

— pacxogy B nogatowem n obpatHom TpybonpoBoaax KOH-

» (Gm3+Gm4) /2 Tponupyemon TC npucsavBaloTCA paBHble 3HAYEHMUS, pac-

6.4.9.4.

6.4.9.5.

cyuTaHHble Kak nonycymma Gm3 n Gm4.

B cnyyae, ecnu (Gml1 / Knp) > Gm2, 10 Ha akpaHe XKW B meHo Ten-
nocuctema / Pac4yeTHble AaHHble OygeT MHAMUMPOBATLCS CTpOKa
BanaHc macc HeT. 3HayeHns Gm1l n Gm2 nepecynTbiBaTbCA He Oy-
AyT. AHanorndHas peakumnsa B TC2 npun (Gm3 / Knp) > Gm4.

Ecnm Gm2 > (Knp - Gm1), To B pacdeTHou Tennocucteme TC1 peruct-
pupyeTtcsa HewTaTtHas cutyauma TC1 HC1. AHanormyHo B pacyeTHOM
Tennocucteme TC2 npy Gm4 > (Knp - Gm3) pernctpmpyeTtca HewTaT-
Hasa cuTyaums TC2 HCA1.
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6.4.10. Hactpounkn 6anaHca macc B cucteme N'BC

6.4.10.1. ®dyHKUMa perynupoBaHna 6anaHca macc B cucteme BC (gnsa cxem
Tennoyyeta A7, A8, A9, B2), obecneunBaeT nepecyeT 3HaYeHUA mac-
COBOr0O pacxoda ropsidein Boabl B nogarollem nnm obpatHom Tpybonpo-
BOAAX KOHTPONMpyeMon TennocuctemMbl. BknioveHme n HacTporikn AaH-
HOW (PYHKLMM BO3MOXHbI TOMBbKO C UCMOSb30BaHWEM nporpammbl «Mo-
HuTop TCPB-042». B meHio TB napameTpbl oyHKLMM HE OTOBpaxatoT-
cs.

6.4.10.2. locne BKMoOYeHUS PYyHKLMM NPOBEPSETCA BbIMOMHEHWE YCNOBUA npe-
BbILLEHNSA pacxoda ropsyvern Boabl B obpaTHoMm Tpybonposoae Haj pac-
X0A4OM B nogatollem Tpybonposoge B pasmepe koadpduumeHTa, KoTo-
pbIv MO ymonyaHuto paseH 1,04.

Ecnu ycnosue BbINONHAETCA, TO NEPECUNTBIBAETCS 3HAYEeHMe pac-
Xo4a ropsiyen Boabl B nogarowem (obpaTtHom) TpybonpoBoae B COOT-
BETCTBMM C HA3HAYEHHbIM aniropUTMOM.
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6.5. HacTtponka BxoaoB TennoBbIYUCINTENS

6.5.1. OTOOpaxeHne OKOH YCTaHOBOYHbLIX NapamMeTpoB

6.5.1.1.

[Mocne HasHa4YeHUss cxembl TensioyyeTa, B KOTOPON NPeayCMOTPEHO UC-
nonb3oBaHue npeobpasosatenen pacxoga MP1, ..., NP6, Temnepary-
pel [T1, ..., T6 n gasnenuna MNA1, ..., NA4, none3oBatenb B COOTBET-
cteytowmx meHto MNMpeobpasoBatenu /| Pacxopn, NpeobpasoBatenu /
Temnepatypa n lNpeo6pasoBatenu / [laBneHne nony4yaeTt JOCTyN K
OKHaM MHOMKaLMM YCTaHOBOYHbLIX NapameTpoB 3TUX NpeobpasoBaTe-
nen.

6.5.1.2. OTo6paxxeHne OKOH YCTAaHOBOYHbIX NapamMeTpOoB Takke Ha4yMHaeTcs no-

cne Ha3Ha4YeHunA:

npeobpasosartens NP1, ..., NP4 gna «KOHTPOSIbHOro» W3MepeHus
o6beMHOro pacxofja B COOTBETCTBYHWOLIMX cxeMax Tennoydeta. [lo
YMOMYaHUIO OKHO YCTAHOBOYHbIX NMapaMeTpoB «KOHTPOSIbHOrO» pacxo-
nomepa MP1, ..., NP4 He oTobpaxaeTcs;

npeobpasoBaTens pacxoga A U3MepeHust 06beMHOro pacxoda Ha
NCTOYHMKE XOroaHoW Boabl GV.XB;

npeobpasoBaTens TemnepaTypbl Ans U3MepeHnUs TeMmnepaTypbl Ha UC-
TOYHMKE XONOoAHOW BoAbI tXB;

npeobpasoBatens TemnepaTtypbl AN U3MEpeHus TemnepaTypbl Ha-
pyXHoro Bo3gyxa tHap.Bo34.;

ceBobogHoro npeobpasoBaTtens gasnexus MA4 — ons namepeHus gas-
neHusi PXxB HA UCTOYHUKE XONO4HON BOAbI.
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6.5.2.H

aCTPOVIKa BXOoAOOB NOAKMNHYeHnAa AgaT4NKoB pacxoaa

6.5.2.1. Bxogbl npegHasHa4veHbl Ans NOAKNKYEHUA OaT4YMKOB pacxoda C Bbl-

XOAHbIM YaCTOTHbIM NGO UMMYNbCHBIM CUrHanoM. MapkupoBka KOM-
MYTaUMNOHHbIX 31EMEHTOB ANns noakntoveHuns MNP nokasaHa Ha puc.22.

MACC. 7654321

N SAl
% 05: DE: c_DL‘ § E' § HHHHHHH |— Mpeobpa3zoBatenu —
AKT. pacxoga (MNP)
NN NN NN N NN NN NNV
H_® = 8

QPP o002

S

—II

S
S
s

PULS4
GND
PULS3
GND
PULS2
GND
PULS1
GND

30
30
30
20

Puc.22. MapkupoBKa KOMMyTaLUOHHbIX 35ieMeHTOB noakntoyveHus MNP.

6.5.2.2.

BxoaHble kackagabl npyemMa 4acTOTHO-UMMYSbCHBIX CUrHaNoB MoOryT
paboTaTb B aKTUBHOM M MACCMBHOM pexume, 3a4aBaeMOM C NOMOLLbIO
nepekntoyatenen SA1/1,...,SAl/4 Ha nnate MoAyns BbMUCIIMTENS B
oTceke KOMMyTauuu.

B B aktmBHOM pexunme paboTbl nepekntodarenu SA1L/1,...,.SA1l/4 ycta-
HoBIneHbl B nonoxeHne AKT. BxogHble kackagbl MUTAOTCHA OT BHYTPeH-
Hero ranbBaHMYECKN Pa3BA3aHHOIO MCTOYHUKA HanpsxkeHnem 3,0 B. Ha
BXOAbl AOSMKHbI NOAABAaTLCA 3aMblKaHWUSi SNIEKTPOHHOMO UM MexXaHu4de-
ckoro kntoya 6e3 noanutkn. ConpoTUBNEHNE BHELLHEN LEenn npu 3amk-
HYTOM COCTOSIHUW KNtoda He OOSmkHO npeBbiwaTtb 500 Om, a Tok B pa-
30MKHYTOM COCTOSIHUWN HE AO0JTKEH MpeBbIWaTh 5 MKA.

B B naccuBHOM pexunme paboTbl nepekntovartenu SA1/1,...,SA1/4 ycTta-
HoBneHbl B nonoxeHune [MACC. Ha Bxoabl OOMKHbI nogaBaTbCA UM-

NynbCbl HANPSXKEHUA ¢ NnapameTpamu: normyecknin Honb — 0...0,5 B, no-
rmyeckas eguHuua — 3,0...5,0 B.

I'Ip|/| NOAKNMK4YEHNN K YaCTOTHO-UMNYJIbCHbIM BXOOaM AOOJDKHa CO-
onogaTbes NONMAPHOCTb B COOTBETCTBUUN C MapKMpOBKOIZ B OTCeEKe
KOMMYyTauun.

BHUMAHMWE! HanpsixxeHue Ha exo0ax He OOJDKHO npeebiamb
5,5 B, a yacmoma cnedoeaHusi umnynbcoe — 500 Iy

AnvHa NuHUMKM CBA3KM ANS YacTOTHO-MMNYMbCHbIX Bxogos — Ao 300
METPOB.

Cxema OKOHEYHOro Kackaga 4acTOTHO-MMMYNbCHbLIX BXOAOB MNpU-
BedeHa Ha B [NpunoxeHumn B u.ll P3.

MporpammHasa HacTpoika napameTpoB BXOAOB AN1A NOOKIOYEHNS npe-
obpasoBaTenen pacxopa BbinonHsaeTcs B meHio lNpeobpasoBatenu /
Pacxop / YctaHoBKM (puc.23).
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[TyHKMBI MEHI0 Bo3moxXHble 3Ha4yeHuUs Pex. ynp.  Bsod

> peobpazoBatenu
- Pacxogn
- YcTaHoBKM
» Pexum 100y Gv; 100Iy 0,5Gv; 500y Gv; 500Iy 0,5Gv n. 5.34
» Tun n.6.5.2.3 n. 534
» Kp 0.001 ... 10000.000 umn/m3 n. 5.3.5
» Gv.g 0.000 ... 10000.000 m3/y n. 5.3.5
» Gv.oTc 0.000 ... 10000.000 m3/y n. 5.3.5
» GV.HH 0.000 ... 10000.000 m3/y n. 5.3.5
» GV.BH 0.000 ... 10000.000 m3/y n. 5.3.5
- CneuuanbHble
» AKTUB. yp. BbICOKWW; HU3KUN n. 5.3.4
» KoHTponb nu. BKN; OTKN n. 5.3.4
= Tun K. nuT.* MO UM ** —
» Tycp 5..100c n. 535

* — omobpaxkaemcs rnpu ycmaHoe/1ieHHOM 3Ha4YeHuu KoHmposb num eKJt,
** _ HepedakmupyemMoe 3HaqdeHue.

Puc.23. YcTaHoBOYHbIe napameTpbl [P B MeHI0 «YCTaHOBKWNY.

6.5.2.3.

Monb3oBatento B pexume CEPBUC gocTynHbl Ans pefakTMpoBaHus
3Ha4yeHus cneayrLmnx yCTaHOBOYHbIX NapamMeTpoB.

< Pexum — pexum paboTtbl Bxogos aAns NP no yactote n Hanbonbluemy pac-

xoay (Gv nu6o 0.5 Gv).

Bo3moXHble 3HauyeHus napameTpa 100y Gv, 100Ny 0.5Gv, 5000y,
Gv 1 500y 0.5Gv cooTBETCTBYIOT MakCUMasribHOW 4acToTe crnefosa-

HUS MMNynNbCoOB OT noakntodaembix MNMP: He 6onee 100 Ny u He BGonee
500 Iy,

< Tun — Tvn (mogens) MNP.

+ Kp
* Gv.a

Bblbupaetca un3 cnucka o00603HayYeHWn pacxogomMepa-cyeTymka
anektpomarHuTHoro «B3JIET OP» mogudukaumm «Jlant M» mncnonHe-
HUn OPCB-440 (ob6o3HayeHne B cnucke — AP440 M) unn 3PCB-470
(o603HauveHune B cnncke — AP470 M). lnameTtp ycnosHoro npoxoaa Dy
BblbMpaeTca u3 psaa: 10, 15, 20, 25, 32, 40, 50, 65, 80, 100, 150, 200
n 300 mm (ykasbiBaetcs B 0603Ha4yeHun NP nocne HaknOHHOM YepThl,
Hanpumep, 9P440/15 M). Ecnun k TB nogkntoueH MNP, He Bxogsawun B
cnmcok ob6o3HayeHun, To ona napameTpa Tun pekoMeHOyeTCsa yCTaHo-
BUTb 3HadeHue MNMonb3osart. ([Monb3oBaTensCckuin).

— KOHCTaHTa npeo6pa3OBava YaCTOTHO-MMNYINbCHOIo BXo4a;

— AOroBOPHOM 06bEMHbIN pacxon;

< Gv.oTC — oTceyka no 06bLEMHOMY pacxogy;

«* GV.HH

«» GV.BH

— HWXHSISt rpaHnLa HopMUpyemoro o6 beMHOro pacxoaa;

— BEPXHSIA rpaHMLa HOPMUPYEMOro 06bEeMHOro pacxoaa.
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Mocne HasHayeHunsa TunNa pacxogomepa aBTOMaTU4ECKN yCTaHaB-
JINBAKOTCA 4UCNOBble 3HaA4YeHUA MapamMeTpoB Kp, Gv.oTc, GV.HH,
GvV.BH. 3HayeHne napamMmeTpa Gv.A BBOOMTCS NOSMb30BaTENEM.

« AKTUB. yp. — aKTUBHbIN YpPOBEHb curHana Ha sxoge ans lNP.

Mpn yCTaHOBNEHHOM MACCMBHOM pexume paboTbl WUMMYFbCHO-
YacToTHbIX BxogoB TB (nepekntoyatenn SA1/1-SA1/4 ycTaHOBMEHbI B
nonoxexue NMACC.) gomkeH HasHa4YaTbCA AKTUB. YP HU3KUN.

+ KOHTpOnb NUT. — KOHTPOSb NUTaHUA pacxoooMepa;
«» Tun K. NuT. — TUN KOHTPOMSA NUTaHNA pacxo4omepa;
< Tycp — ycpeaHeHHOe BpeMs KOHTPOMSA curHana ot pacxogomepa.

Mpn yctaHoBNEHHOM 3HayYeHUM KOHTpONb MUT. BKS HayMHaeTcs
AonosiHuTensHasa vHaukauusa napametpa Tun k. nut MO UMM (Twn
KOHTPONS NUTaHWUS NO MMMySibcaM), MHPOPMUPYIOLLETO O KOHTpOne nu-
TaHUs COOTBETCTBYIOLLErO pacxogomMepa Mo YPOBHIO CUrHama u Hanu-

4yno nmnyrnscos oT NP B TeyeHne BpemeHn Tycp.

OTtcyTCcTBME CUrHanNa CooTBETCTBYOLLEro ypoBHS oT NP B TeueHune
tycp onpefendarca kak Otkaz UK (OTka3 mameputenbHOro kaHana —
meHto lNMpeobpasoBaTtenu / Pacxoa napameTtp CraTyc, puc.24).

OCHOBHOE MEHKO —{ OATYMK PACXOQA nP1|
» Bpems 11:29:33 + Cratyc Ortkas UK — YCTAHOBKM  nP1|
» lata 22.01.15 - F=XXXXTy > Pexum < 100y Gv >
+ [pocmoTp 6asbi - V= X XXX m3 » Tun <Tonb3ogar. >
+ Tennocuctema © Gv = X XXX M3y > Kp = X. XXX umn/m3
+ [lpeobpaszoBatenu | © p =X XXX Kkr/m3 > Gv.g = X XXX M3y
+ ApxuBbl © M=XXXXT » Gv.otc = X.XXX M3y
+ KypHans! + Gm = X XXX 1/y > GV.HH = X. XXX M3y
+ Hactpoiiku + YcTaHOBKU > » Gv.BH = X.XXX M3y
+ O npubope + O pacxogomepe b;j + CneuuanbHble >—W
L MPEOBPA3OBATENNU L L
+ Pacxop : OATYUK PACXOOA nP1] CNELMANLHBIE V”P”
» Temneparypa > Onpoc < Bk1 > > AKTMB. Yp. < HU3KWI >
+ [aBnenue - CBA3b YCTaHOBMEHa > KowTponk nut. <Bkn >
+ Kanan XB - Myer. Tp. Ectb * Tun k. nut. CUMH.2
+ Kauan noanuku * Tn.tp = XXXX 4:MUH > Tycp. = XX¢
+ CurHanusaums > + [lononHutenbHO —
+ Temn. Hap. Bo3ayxa L
+ 3neKTPoCcYeTYMK L'lOI'IOﬂHVITEﬂbHO ne1|
= Homep = XXXXXXX
L - KCMO = XXXXXX
CUrHANM3ALMA | 2 | - Kp1=XXXX
» CurHanus. < Bkn > = Kp2 = X.XXX
» Tun <KoH. nut. MP1 > = K0+ = X.XXX
> AKTMB. yp. < HU3KUIA > = PO+ = X.XXX
* TeKyw,. curHan Het = KO- = X XXX
= P0- = X. XXX

Puc.24. Bug meHio yctaHoBO4YHbIX napameTpoB NP (pexum CEPBUC).
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KoHTponb nutaHus pacxogomepa Takke MoXeT ObiTb Ha3HadeH B
meHto MNMpeobpasoBaTtenu /| CurHanusauma (puc.24). B atom cny4vae B
meHto MNMpeobpasoBaTtenu / Pacxon / YctaHoBku / CneunanbHble Oy-
aeT nHgmumposatbes ctpoka Tun K. nut. CUMH.1(2,3).

BHUMAHMUE! BknroveHue u nocnedyroujee OmMkKI04YeHUe KOH-
mposisi numaHusi npeobpa3zoeamesns pacxoda u3 MeHro «llpeob-
pa3zoeamenu / CuzHanu3ayus» cbpacbieaem 8bINO/IHEHHbIE paHee
HacmpoUKu no KOHMpoJsio numaHusi u3 meHr «llpeobpazosame-
nu [ Pacxod /| YecmaHoeku / CneyuanbHbie».

6.5.2.4. Ona MNP, du3mnyeckn noakntoyeHHbix K Bxoay «RS-485.NMPUBOP» n
NpPorpaMmMHO NOAKINYEHHbIX K TB no nHtepdency RS-485 (0.6.3.4.3) B
mMeHio O pacxoaomepe (puc.24) nosABNATCA AOMNOMHUTENbHbLIE CTPO-

Ku:
« Onpoc - BKN, (NMM60o oTKm®);
% CBfA3b - YctaHoBneHa (nubo OTcyTcTByeT **);

*,

» MycT. Tp. (MycTon Tpy6onposon) - EcTb (nn60 Her);

< Tn.tp. (ONMTENBHOCTb COGLITUA - YUCIIOBOE 3HadYeHwe B hopmaTe «4a-
«MycTon Tpybonposoa») Cbl:MUHYTbI».

* - PN YyCTaHOBMEHHOM 3Ha4yeHMM OnNpoc OTKN HEe UHOULMPYOTCH
napameTpbl CBA3b, MNMycTt.Tp 1 Tn.Tp, a Takke nogmeHwo [JononHu-
TeJNbHO;

** - IPU YCTAHOBMEHHOM 3Ha4yeHMn OnNpoc BKN 1 OTCYTCTBUWN CBA3U
c NP (CBa3b OTcyTcTBYET) HE MHOMUMPYIOTCA NapameTpbl MycT.Tp n
Tn.Tp, a Takke nogMeHto [loNnONHUTENbHO.

B noameHto flononHuTenbHO oTobpakatoTcs:

< Howmep — 3aBO/ICKOV HOMep pacxodomepa;
& KCMo — KOHTpOnbHas cymMMa MporpamMmHOro o6ecneyeHuss pacxo-
aomepa;

<+ Kp1, Kp2
+ KO+, KO- — KanMBpoBOYHbIE KOIPPULNEHTLI pacxogomepa.
< PO+, PO-

6.5.2.5. Takke Ana COOTBETCTBYHOLMX CXEM TensoyyeTa (B KOTOpPbIX Takas BO3-
MOXHOCTb NpeaycMoTpeHa) MoXeT OblTb Ha3HayeH «KOHTPOJSIbHbIA»
pacxogomep. Heobxoommble HACTPOWKWM BLIMNOMHAKOTCSA B MeHo Ten-
nocuctema / Hactponkmn TC / CneunanbHblie /| KOHTp. pacxogomep
(pnc.25): gna napameTtpa KP [Jatyuk 13 cnucka BbibupaeTca un ycta-
HaBnunBaeTcs 3HadeHne MP2 (nubo NP1, NP3, MP4).
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OCHOBHOE MEHIO
» Bpemsa 11:29:33
fatra 22.01.15
MpocmoTp 6asbl
Tennocuctema  H
MpeobpasoBatenu |
ApxuBbl
XypHanbl
HacTpoiku

¥y ¥ ¥ ¥y ¥ I vy

O npubope

TENNOCUCTEMA TC1
» Cxema<A1>
+ ABTopeBepc 0TKN
+ Hactpoiiku TC M
+ PacueTHble AaHHble

+ ANropuTMbl

+ Hactpoika OTK.ATu.
+ Hacrpowka HC

+ KoHcTaHThbI

+ CneumanbHble

HACTPOWKWM TC1

MPEOBPA30BATENN

+ Pacxop —
+ Temnepatypa

+ [aenenune

+ Kanan XB

+ Kanan noganutku

+ CwurHanusauus

+ Temn. Hap. Bo3gyXxa
+ OneKTpoCcYeTYMK

KOHT. PACXOOMEP P2/

+ Craryc Otkas UK
« F=XXXXTy
- V= XXXX md
- Gv =X XXX M3y
© p = X XXX Kr/m3
- M=XXXXT
+ Gm=XXXX TN

N

¢ CNELKWAINBHBIE TC1
+ KoHtp. pacxogomep
+ Yyet yTeuek

Kput. P Ha oTKa3

——

+ YcTaHOBKM
+ O pacxogomepe

> < OcraHos pacu. >
Kput. P Ha HC

> < OcraHoB pacu. >

"{ KOHTP. PACX.TC1

» KP Oatumk <TMP2 >

YCTAHOBKM KOHT. nr2|
> Pexum < 100y Gv >

» Tun <T[lonb3oBar. >

> Kp = X. XXX umn/m?

> Gv.g =X XXX M3y

> Gv.otc = X.XXX M3y

» GV.HH = X. XXX M3/y

> Gv.BH = X.XXX M3/y

+ CneuuanbHble

Puc.25. Bua meHo HacTpourku koHTponbHoro INP (pexxum CEPBUC).

Mocne yvero B meHio MNpeobpasoBaTtenu / Pacxopn /| YcTaHOBKU B
okHe uHavkaunmn YCTAHOBKWU KOHT. MP2 (nu6o MP1, NP3, MNP4)
CTaHOBATCA OOCTYMHbIMW YCTAHOBOYHbIE NapaMeTpbl ANsi HAa3HAYEeHHO-

ro «KOHTponbHoro» npeobpasoBaTtens pacxoga (puc.25).
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6.5.3. Hactpouka BxogoB «CurHanmsaumsa»

6.5.3.1. Bxogbl «CurHanusaumsay» (DIR1, DIR2, DIR3) npeagHasHadeHbl AN
npuema:

- NIOTMYECKMX CUrHanoB (CUrHanoB aBTopeBepca) oT npeobpasoBaTenen
pacxoga MP1,..., MNP6;

- YaCTOTHO-UMMYJIbCHbIX CUIrHanoB OT NP Ha ncTto4yHuke XOJ'IO,EI,HOI7I BOAbI
(n.6.5.6.5);

- YaCTOTHO-UMNYIbCHbIX CUTHAJIOB OT MNP B pr6onposo,u,e noAnNMUTKn
(n.6.5.7);

- UMNYJIbCHbIX CUTHANOB OT 3JIEKTPOCHETHUKA.

[MepeyeHb HaMMEeHOBaHUM MEHI0, B KOTOPbIX OTOBpaXkakTcs Ha-
CTpoeyHble napameTpbl Ana BxogoB «CwurHanusauumsay, npusegeH B

Tabn.10.
Tabnuua 10
Mapkuposka
O603HayeHne NcTouHuK / BxoAa
HavmeHoBakve napameTpa u Ha3HayeHue
MEHI0 b P S| N9
€ro 3Ha4yeHune curHana xr | x| o
Ol o| o
Mpeobpasosartenu /
Tun Hanp. noTtoka
CurHanuszaums / CWrHan asTopeBepca +

CHrHanvzaums 1 (ycTaHaBNMBaeTCS aBTOMATUYECKM)

Mpeobpa3osatenu /
CurHanusaums / Tun KoH. nuT. MP1 (2, ..., 6) chrHan Hanuins nuta- + | + | +

CurHanusaums1 (2, 3) Hust MP1,..., TIP6

curHan ot MP1,..., NP6

Mpeobpa3osartenu /
00 OTCYTCTBMM XNAKOCTY

CurHanusaums / Tun MycTaa Tpy6a1 (2, ..., 6)* + | + | +
B KOHTPONMPYEMOM Tpy-
Curnanusaumai (2, 3)
Bonposoae
curHan ot P Ha uctou-
Mpeobpasosarent / HWKE XONOA4HOW BOAb!
Kanan XB / M3mepeHne BKN A Akl +
- nm6o NP5 pacyeTtHOM
Hactpouku Gv.xB
TC
curvan ot NP B nognu-
Mpeobpasosarenu / TO4HOM TpyBonposoae
+ o +
Kanan nognutku/ Apx unv Apx+Yyet Qn nm6o NP6 pacyeTHoi
TC
MpeobpasoBatenu / CUrHan oT 3M1eKkTpocYeT-
U3mepeHune BKn +
AneKTpocyeTUMK YnKa

* — nHpekc napametpa Mycrasa Tpy6a ecTb MHOEKC pacyeTHOro KaHana
npeobpasoBaTensa pacxofa, NocTaBleHHOro B COOTBETCTBUE MepBuY-
HOMYy npeobpa3soBaTento pacxona B KOHTPONMPYEMOM TPyGonpoBoae.
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MapkupoBka KOMMYTaLMOHHbBIX 35IeMeHTOB BxogoB «CwurHanusa-
LMsI» nokasaHa Ha puc.26.

BxoaHble kackagbl BxogoB DIR1,DIR2,DIR3 moryT paboTtaTtb B ak-
TUBHOM MU NACCUBHOM peXxume, 3aiaBaeMOM C MOMOLLBbIO MepeKIto-
yatenen SAL/5, SAL1/6, SAL/7. XapakTepuCTUKM BXOOHbIX KackagoB Kak
B n.6.5.2.1.
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Puc.26. MapkmpoBKka KOMMYTaUMOHHbLIX 35IEMEHTOB MOAKMNHOYEeHUA BXOAOB

«CurHanusauus».

6.5.3.2. Bug meHio MNpeobpasoBatenn /| CurHanmMsauma Onsi HaCTPOMKKU BXO-

pos DIR1, DIR2, DIR3 npusefgeH Ha puc.27. MeH0 HacTpOWKN CTaHo-
BUTCA AOCTYMHbIM MOCMEe YCTaHOBKW 3HayeHus BKA Ons napameTtpa

CurHanus.

CHOBHOE MEHIO | |
»oneM;. 11:29:33 J‘IES&I:‘;:MOBATEHM ¢ CUTHANM3ALMA 1 | ¢ CUTHANM3ALMA 3 |
» fata 22.01.15 + Temneparypa » CurHanus. < Bkn > » CurHanus. < oTkn >
+ lMpocmotp 6asbl + [aBnexne > Tun < Ko. nwr. TP1 >
+ Tennocucrtema + Kawnan XB > AKTUB. yp < HU3KU7 >
+ MpeoGpasoBatenu ' |5 Kawann 0ANUTKN TekywumiA curHan ectb
+ ApxuBbl + CurHanusaums |
*» KypHanbi + Temn. Hap. Bo3ayxa
+ Hactpoiiku + OneKTpoCYeTUK
+ O npubope

Puc.27. Bua meHo HacTpourku BxoaoB «CurHanusaums» (pexum CEPBUC).

K Bxogam DIR1, DIR2, DIR3 moryT 6bITb NOAKIHOYEHbI YCTPOWCTBA,
COOTBETCTBYIOLLUNE BbINOSIHEHHBIM Janee MNporpaMMHbIM HacTpoMKam
Ana napameTpa Tun.

Takke gonyckaeTcs NOOKMHOYEHUE YCTPOUCTB, HE MpenyCMOTpeH-
HbIX B MeHt0 TB, ¢ napameTpamu BbIXOLHbIX CUTHANOB, OTBEYaoLWnUMn
TpeboBaHuam BxogoB DIR1, DIR2, DIR3.

66




6.5.3.3. B cnyyae, ecnu TennoyyeT opraHnsyeTcs C UCNONb30BaHNEM «3UMHEN»

6.5.3.4.

6.5.3.5.

N «neTHenm» cxem Tennoyyeta (pyHKuMss ABTopeBepca BKIOYEHa,
n.6.4.7), exog DIR1 (CurHanusauua 1) aBToMaTnyeckn HacTpanBaeT-
CSl TONbKO Ha NpueM curHana astopesepca (Tun Hanp. notoka).

3Ha4veHus KoH. nut. MPX un MNMycTaa Tpyb6a X HeJoCTyrHbI.

MNMocne ycTaHOBKM B OKHE vMHAuKauum CurHanusauusa 2 3HayeHus BKI
Ansa napametpa CurHanus. CTaHOBUTCS HeOoCTynHbIM MeHio Mpeob-
pasoBartenu / Kanan XB / Hactpounku Gv.xB.

Mocne ycTaHOBKM B OKHe MHAauKauun CurHanusauusa 3 3HayeHus1 BKI
Ansa napameTtpa CurHanus. npekpawlaeTtcs nHavkauns meHwo Mpeo6-
pasoBatenu / KaHan nognutkm n lNpeobpasoBatenu / dneKkTpo-
CYEeTYMK.
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6.5.4. HacTpoika BXxo4oB NoAKNOYeHUs1 AaTYUKOB Temnepartypbl

6.5.4.1. Bxoagbl npegHasHayeHbl Ansa nogknoyeHns npeobpasoBaTtenen Temne-
paTypbl C HOMUHasbHbLIM 3HavyeHuem conpoTusrieHmss 500 Om 1 HoMmu-
HanbHbIM 3HadeHnem Toka ot 0,2 go 1,0 mA. O6o3HayeHne KommyTa-
LIMOHHbIX 3N1eMEHTOB Ans nogkntoyeHna MNT nokasaHo Ha puc.28.

Mpeo6pa3oBarenu Temnepatypsi (MT)

SESES RSN SIS IS ESESESESENEN

< | m 8 < | m 3 < | m 8
[{] [{e) jr} < < jr} N N i}
12|88 |2|s|g|8|e|lL|s|8lg|8| L
= (] L = I = LU (] = I = (] L = I
o - - o wn o - - o wn o - - o wn
| \ 1176 | \ | \ T4, \ | \ 12, \ !
[Te) [s2] —
s B af s 32 af 3 9 o
5 2 2 8 2 $ 2 2 gz 5 2 2 9 O
= w w = I = w w = I = w w = I
o - - o (7] o - - o (7] o - - o (%3]
* nTs I nr3 I nm ——

Puc.28. O603Ha4YeHne KOMMYTaLMOHHbIX 3NIeMeHTOB nogkntoyeHus MT.

6.5.4.2. Hactporika napamMeTpoB BXOOOB A5 NOAKNtoYeHMs npeobpasoBaTenen
TemnepaTypbl BbiNonHAeTcs B MeHio lpeobpa3oBaTtenu / Temnepa-
Typa / YcTaHoBKM (puc.29).

OCHOBHOE MEHIO | [ NPEOBPA3OBATENW
» Bpemsa 11:29:33 + Pacxog
> fata  22.01.15 + Temneparypa , ¢ [DOATYMK TEMOEP. NT1
+ [MpocmoTtp 6a3bi + [laBnexue - Cratyc Hopma
» Tennocucrema » Kanan XB - R=593.46 Om
+ [peoGpasoBaten {- | » Kawan nognutku - t= 48.09 °C
+ ApxuBbl + CurHanusaums - h = 48.03 Mkan/t
> )KYPHa"Vbl + Temn. Hap. Bo3ayxa - Q= 0.004 T'kan
+ Hactpoitku + ONeKTPOCUETHUK - E = 0.105 M'kan/y
+ 0 npubope L + YCTaHOBKM il

TEMI. HAP. BO3[YXA L
> W3amepeHue < BKr > ¢ YCTAHOBKM nT1|
» HCX < Pt500/0.00385 > » HCX < Pt500/0.00385 >
+ tHap. Bo3g = 19.02 °C T » tn=70.00 °C

L COCT. KAHATA tHap
- Cratyc Hopma
- R=527.350m

Puc.29. Bup meHro HacTpowuku MT (pexum CEPBUC).
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Monb3oBaTento OOCTYMHbl AN peaakTUPOBaHUS 3HAYeHUs cre-
AYOLNX YCTaHOBOYHbIX MapamMeTpOB:

% HCX — HOMMHarnbHasi cTaTU4eckas xapakTepucTuka npeobpasoBaHus
MT (cm. Tabn.5);

3HayeHue napameTtpa HCX BbibnpaeTcs n3 cnucka:
> Pt500/0.00385 » 5000I1/0.00391

*to — [OroBOpHas Temneparypa.

6.5.4.3. [porpamMMHOe NOAKIIOYEeHME AaTymKa TemnepaTypbl HAPYXHOro BO3ay-
Xa BbiNnonHaeTca B meHto lNMpeobpa3soBaTtenu / Temn. Hap. Bo3ayxa
(puc.29): gnsa napametpa WU3mepeHue ycTaHaBnMBaeTCs 3HayeHue
BKN. [locne yero obecneunBaeTcs AOCTYN K €ro yCTaHOBOYHbLIM Mapa-
MeTpam.

6.5.4.4. OTOOpaxeHne okHa YCTaHOBOYHbIX napamMeTpoB Ans [T Ha NCTOYHUKe
XONIOAHOW BOAbl HAYMHAETCHA MOocne BbIMOSIHEHNA COOTBETCTBYHOLLNX
HacTpoek B MeHio lNMpeobpasoBatenn / Kanan XB / HacTtpounku txB
(n.6.5.6).

NMPUMEYAHNE. HuxHee 1 BepxHee rpaHuUYHble 3HaYeHus1 usme-
psiemon TemnepaTypbl ycTaHaBnmBaoTca B TB aBToOMaTnyeckm n cooT-
BETCTBEHHO pPaBHbl:

- 0 1 180°C — ansa gatymkoB TeMnepaTypbl TEMSIOHOCUTENS;
- MmuHyc 50 1 180°C — ona gaTymka TeMnepaTtypbl HApPY>XHOro Bo3gyxa.

YCTaHOBMNEHHbIE TPaHUYHbIE 3HAYEHUs1 NS pefakTUPOBaHUS He-
AOCTYnMHbI.
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6.5.5. HacTtpourka BxoAoB NoAKo4YeHUA AaTYNKOB AaBleHuUsA

6.5.5.1. Bxoabl npegHasHayeHbl Ana nogknoyeHns npeobpasoBaTtenen gasne-
HUS, UMEIOLLNX YHUPULMPOBAHHbBIN TOKOBLIA cuUrHan B guanasoHe 0-5,
0-20 nnun 4-20 mA. OBo3HavyeHne KOMMYTALMOHHbBIX 31EMEHTOB Ans
noakntoyeHua N nokasaHo Ha puc.30.
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Puc.30. O603Ha4YeHne KOMMYTaLUMOHHbIX 35ieMeHTOB noakntoyeHus MNMa.

6.5.5.2. Hactporika napameTpoB BXOOO0B A5l NOAKNoYeHMsA npeobpasoBaTenen
AaBneHus BbinonHseTcs B MeHio MNMpeobpasoBatenu / laBneHue / Yc-
TaHOBKM (puc.31).

OCHOBHOE MEHIO NPEOBPA3OBATEMM | {3 nATYMK NABNEHMS NA1|
» Bpems 11:29:33 + Pacxop . Cratyc Hopwa
> ﬂaTa 22.01.15 ES TeMnepaTypa =26 MA J—‘ ﬂABﬂEHVlE
+ [pocmoTp 6asbl » [laBneHue —| L p = -08 - | - Pu=0.82 MMa
+ Tennocucrema + Kanan XB . Vcrandsxu |
» [peobpasosatenu ' |+ Kanan nognutku ]
+ Apxusbl » CurHanusaums L
+ KypHanb! + Temn. Hap. Bo3gyXa ¢ YCTAHOBKM na1|
+ HacTpoiikn + 3NeKTPOCYETYMK > Kanan P <u3vepetve >
+ O npubope > gwan(.)P < RIII1'|6 MMa >

» Pg=0.75 MNa

Puc.31. Bug meHto Hactpowuku N[ (pexxum CEPBUC).

B okHe nHamkaunmn YCTAHOBKWU MNMAL(2...4) pocTynHbl 4nga peaak-
TMPOBaHNA 3HaYEHNS CregyoLmMX yCTaHOBOYHbIX NapaMeTpOoB:

% Kanan P — pexum paboTbl kaHana gaBneHus: u3amepeHue nu-
00 poroBop. (COOTBETCTBEHHO B pacyeTax byaert umc-
nonb3oBaHoO NGO M3MepeHHoe, NMbO [AOroBOpPHOE
3Ha4YeHUs OaBneHns);

s Ownan. P — [AuanasoH 3HayeHuMh U3MepsemMoro [AaBleHus:
0-1.0 mla, 0-1.6 MMa, 0-2.5 MMa;

<+ Pn — JOrOBOpPHOE AaBneHune.
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6.5.6. Hactpouka BxoaoB AnA AaTYNKOB XONT04HON BOAbI

6.5.6.1. HacTpownka napameTpoB BXOLOB A4 NOAKNIOYEHUS JATYMKOB XON04HOMN
BOAb! BbINONHsAeTcst B MeHto NMpeobpasoBaTtenu / Kanan XB (puc.32).

[TyHKMb1 MEHI0 Bo3MOXHbIe 3Ha4eHus P.ynp.  Beod
> MpeobpazoBarenu
- Kanan XB
- Hactpoiiku txs
» 3Hau. txs HoroBop, YaaneHHoe, [laTumnk n. 5.3.4
» HCX Pt500/0.00385, 500/0.00391 n. 5.3.4
» txB.4 0.00 ... 40.00 °C n. 535
» txB. 3. 0.00 ... 40.00 °C n. 5.3.5
»txB.N. A 0.00 ... 40.00 °C n. 5.3.5
- lMepexon 3umalneto
» txB 3umalneTto BKM; OTKN n. 5.3.4
» 3uma 01..31:01...12 n. 5.3.5
» Jleto 01..31:01...12 n. 5.3.5
- Hactpoiiku PxB
» 3Hau. PxB DOoroBop, YaaneHHoe, [latunk n. 5.3.4
» Pxs.o 0.00 ... 1.60 MIa n. 5.3.5
» Ounan. Pxe 0-1.0 MIa, 0-1.6 Ma, 0-2.5 MMa n. 5.3.4
- Hactpoiku Gv.xB
» UamepeHme BKI, OTKN n. 5.3.4
> Pexum 100ly Gv, 100I"y 0.5Gv, 500Iy Gv, 500I'y 0.5Gv n. 5.34
» Tun cm. n. 6.5.6.5 n. 5.3.4
» Kp 0.000 ... 999 999.000 umn/m3 n. 5.3.5
» Gv.oTc 0.000 ... 999 999.000 m3/y n. 5.3.5
» GV.HH 0.000 ... 999 999.000 m3/y n. 5.3.5
» Gv.BH 0.000 ... 999 999.000 m3/y n. 5.3.5
- CneuuanbHble
» AKTUB. yp HU3KWIA, BbICOKUI n. 534
» KoHTponb nut BKI, OTKN n. 534
» Tycp 0..999¢c n.53.5

Puc.32. YcTaHOBO4YHbIE NapamMeTpbl A4aTYMKOB XONIO4HOM BOAbI.

6.5.6.2. [1nsa napameTpa 3Hau. txB (3Ha4YeHne TemnepaTypbl XONO4HOW BOAbI) B
meHo lNMpeobpasoBaTtenu / Kanan XB / HacTtpouku txB MoryT ObiTb
YCTaHOBMEHbI Cnegyowme 3Ha4yeHus.

> OoroBop — 3HadeHne TemnepaTtypbl HA UCTOYHMKE XOSNTIOAHOM BOAbI CO-
OTBETCTBYET AOrOBOPHOMY 3HayeHuto (IxB. A);

> YpaneHHoe — 3Ha4yeHue TemnepaTypbl Ha UCTOYHUKE XONOAHOW BOAbI Me-
penaetcs B TB no nHtepdpency RS-485.

» DaTtumk — 3HaYeHne TeMnepaTypbl HA UCTOYHMKE XONOAHOW BoAbI Nne-
pegaetca B TB oT npeobpasoBatens TemnepaTypbl, noa-
KntoyeHHoro k Bxogy MT5.
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CoctaB meHo HacTpomnku txB MOXET MEHATLCA B 3aBUCMMOCTMU OT
yCTaHaBNMBaEeMbIX 3Ha4YeHUN Ans napameTpoB 3Hay. txB U tXB 3M-
ma/neto (puc.33).

- Hactpo#uku txs

» 3Hau. txB < [loroBop > <YpaneHHoe > < Oatumk >
» HCX ™M ™M
» txB.A ™M ™M
» txB. 3.1 M M
» txB. N. A M ™M
- Nepexop sumaineto ™M M M M
» txB 3umalneto < OTKNn > < BKn > < OTKn > < BKA>
» 3uma ™M M
» Nleto ™M ™M

< [lorosop > — ycmaHassnugaemMmoe 3HayeHue napamempa;
— napamemp He uHOuUupyemcs; M— napamemp UHOUUUPYEemCS.

Puc.33. BzammoszaBncMMOCTb MHAMKALMUM YCTAaHOBOYHbLIX NMapameTpoB TeM-
nepaTtypbl Ha UICTOYHUKe XornoaHon Boabl (pexxum CEPBUC).

6.5.6.3. BknoveHne dyHKUMM aBTOMATUYECKOro nepexofa C «3MMHen» [Ooro-
BOPHON TeMnepaTypbl XO0NogHoW Boabl (tXB. 3. A.) HA «JIETHIO» O0ro-
BOPHYLO (txB. 1. A.) n obpaTHO BbiNonNHseTcss B MeHio MNMpeobpasoBa-
Tenu / Kanan XB / MNepexoa 3umal/nero: ana napametpa lep. 3u-
Ma/neTo yCTaHaBnMBaeTCs 3Ha4YeHEe BKI.

I'Ip|/| 3TOM Ha4YMHaeTCcda MHOnKauma napamMmeTpoB:

7
L4

3uma — [jaTta nepexoja Ha txs. 3. 4.;
Jleto

(8 meHto lNMpeobpasoBatenu / Kanan XB / NMepexon 3umal/neTo);

7
L4

— [jata nepexoja Ha txs. n. 4.;

% txB. 3. A. — [OroBoOpHas TemnepaTtypa Ha UCTOYHMKE XOnoAHOW BoAbl
ANS «3UMHero» nepuoaa;

% txB. n. A. — [0roBOpHas TemnepaTtypa Ha WUCTOYHWUKE XONMOAHOW BOAb!
AN «rneTHero» nepuoaa;

(8 meHto NMpeobpasoBatenu / Kanan XB / HacTpouku txB).

Mo ymonuyaHuio napametpam 3mma 1 JleTo NpMCBOEHbI OOUHAKO-
Bble 3HayeHus: 01.01. B aTtom crniydyae nepeknoveHnsa ¢ txs. 3. A. Ha
txB. n. A. He npoucxoamT, a B pacyeTax WCMornb3yeTcs 3HadeHue
txB 3. A.
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6.5.6.4. [1na napameTpa 3Hauy. PxB (3HayeHne faBneHnsa Ha UCTOYHUKE XONoa-
Hon BoAbl) B MeHio MNMpeobpasoBatenu / KaHan XB / Hactponkn PxB
MOryT ObITb YCTAHOBINEHDI CrieayoLme 3Ha4YeHns:

> NoroBop — 3Ha4YeHWe [aBEeHNs Ha UCTOYHMKE XONOAHOW BOAbl COOT-
BETCTBYET 4OrOBOpPHOMY 3HaudeHuto (PxB. B);

> YpaneHHoe — 3HadeHue AaBrieHUS Ha UCTOYHMKE XOSNIO4HOW BOAbI nepe-
naetcsa B TB no nHtepdency RS-232 (RS-485).

Mpn aToM He oToBpaxkaeTca napameTp PxB. A.

> [OaTtumk — 3HayeHue OdaBneHus Ha UCTOYHMKE XONOOHOM BOAbl Nepe-
aaeTcsa B TB oT npeobpasoBatens gaBreHns, NogKIoYeHHO-
ro Kk ceobogHomy Bxoay 4.

B cnyyae oTkasa npeobpasoBaTtens aBneHus pacdeTbl OyayT Bbl-
NONHATLCS NO AOrOBOPHOMY 3HadeHuto PxB. 4.

Takke MMeeTcs BOBMOXHOCTb HasHauMTb pabounin ananasoH Ans
3HaYeHWI AaBNEHNsI HA UCTOYHUKE XONOOHON BOAbI:

< Onan. Px — 0-1.0 MIa, 0-1.6 MIa, 0-2.5 MIa;

6.5.6.5. HacTponku napameTpoB U3MepeHnsa pacxoga Ha UCTOYHUKE XONo4HOM
BOAbl BbINOMNHANTCA B MeHio lpeobpa3oBatenu / KaHan XB / Ha-
cTpourkn Gv. xB. NHOMKaUNA MEHI0 YCTaHOBOYHbIX MapamMeTpoB Hayu-
HaeTcs nocre yCTaHOBKU 3Ha4YyeHus aa ansa napametpa NamepeHus.
B pexume CEPBWC poctynHbl Ons pefakTMpOBaHUS 3HaYeHUsN
cnenyloLwmnx yCTaHOBOYHbIX NapameTpoB.

< Pexum — pexum pabotbl Bxoga anga MNP no yactote u HanbonbLemy pac-
xoay (Gv nu6o 0.5 Gv).

Bo3moXxHble 3HayeHus napameTtpa 100y Gv, 100Ny 0.5Gv, 5000y
Gv 1 500Ny 0.5Gv CoOTBETCTBYIOT MakCMMasribHOW 4YacToTe crefosa-
HUS UMNynbCoB OT noakntodaemoro MNP: He 6onee 100 'y n He Bonee
500 Iy,

s Tun — 1vn (mogenb) MP.

Bblbupaetca un3 cnucka o00603HayYeHWn pacxogomepa-cyeTymka
anektpomarHuTHoro «B3JIET OP» mogudukaumm «Jlant M» mncnonHe-
HUn OPCB-440 (o6o3HayeHne B cnucke — AP440 M) unn BPCB-470
(o603HaveHune B cnncke — AP470 M). [lnameTp ycnosHoro npoxoaa Dy
BblbMpaeTca u3 psaga: 10, 15, 20, 25, 32, 40, 50, 65, 80, 100, 150, 200
n 300 mm (ykasbiBaetca B 0603HayeHun MNP nocne HakNnOHHOM YepThl,
Hanpumep, AP440/15 M). Ecnu k TB nogkntoyeH NP, He BxogsAwmi B
cnmcok ob6o3HayeHun, To Ana napameTpa Tun pekoMeHOyeTCsa yCTaHo-
BUTb 3HadeHue MNMonb3osart. (lonb3oBaTensckuin).

<+ Kp — KOHCTaHTa npeobpa3oBaHWs YacTOTHO-MMMYMbCHOrO BXOAA;
% Gv.oTC — oTceyKka no o6bLeMHOMY pacxony;

% GV.HH — HWXKHSIA rpaHuLa HopMupyemoro o6 bemMHOro pacxoaa;

% GV.BH — BEPXHAA rpaHyLa HopMMpyemMoro 06bLeMHOro pacxoaa.
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[Mocne HasHayeHUs TunNa pacxogoMepa aBTOMATUYECKU yCTaHaB-
nuBaroTCs 4ucrnoBble 3HadeHuss napameTpoB Kp, Gv.otc, GV.HH,
GV.BH.

— aKTUBHbIA YPOBEHb curHana Ha Bxoge ans [P: BbICOKMM

< (ST T2 NGO HU3KUMN

Mpwn ycTaHOBNEHHOM NaccMBHOM pexnme paboTtbl Bxoga DIR2 (ne-
pekntoyatens SAL1/6 yctaHoBneH B nonoxeHue MNMACC.) gomkeH Ha-
3HayaTbCsl AKTUB. YP HU3KUN.

% KoHTponb NUT. — KOHTPOMb NUTaHWUS pacxogomepa (BkN Nnbo oTkn);

o ’Cycp — yCcpeaHeHHOe BpeMsA KOHTPOJIA CUrHaria OT pacxoaomMmepa.

|_|pl/l yCTaHOBJIEHHOM 3HaA4YeHUn KOHTpOHb MUT. BKIN BbINOJIHAETCA
KOHTpPOJ1A NNTaHnA MP no nMmnynbcam. |-|pl/l 9TOM aHanmanpyetcd ypo-

BE€Hb CUrHarna n Hann4mne nMmnynbCcoB OT P B TeueHune BpemMeHun Tycp.
OTcyTCTBI/Ie CurHarnia cooTBeTCTByOLero ypoBHA OT MNP B TeuyeHune
TYyCp onpeaendarcda Kak oTka3 USMepuTesibHOro KaHara pacxona.

6.5.6.6. NamepeHHoe 3HayeHne oO6beMHOro pacxoga Ha MCTOYHUKE XONo4HOWM
BObl MHANLMpPYETCA Ha aKpaHe TB, HO B AanbHenwmnx pacyeTax He Uc-
nosib3yeTcs;

Takke paccynTbiBaeTCA HAKOMMEHHbIA CyMMapHbIn 06bem xonoa-
HOWM BoAbl VXB.
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6.5.7. HacTpoukn kaHana noanuUTKU

6.5.7.1. lNocne nHMumanusaumm npubopa kaHan NoANUTKN HAaXOAUTCS B OTKIIO-
YEHHOM COCTOSAHUN. [N KOPPEKTHOM paboThbl C AaHHBIMM KaHana noa-
NUTKN TpebyeTca umanyeckoe NogkroyeHme nognnuTodHoro Tpyéonpo-
BOAA B KOHTPONMPyeMOun Tensocucteme, Hanpumep, K obpaTtHomMy Tpy-
donposoay. Takke B NognUMTOYHOM Tpybonposoae AOMKeEH BbiTh yCcTa-
HOBIEH 1 noakntoyeH K Bxoay DIR3 npeobpasoBaTenb pacxofa.

6.5.7.2. [lporpaMmMHOE NOKMOYEHME KaHarna noanuTKU BbIMOMHAETCA B MEHH0
NMpeo6pasoBartenu / KaHan noanutku (puc.34).

OCHOBHOE MEHIO MPEOBPA3OBATENNU KAHAN NOAMNUTKK
» Bpemsa 11:29:33 + Pacxon > Moan. < Apx.+Yyet Qn >
» fata 22.01.15 + Temnepatypa » OHrt.+ Mnort. < o6p. TP >
+ [pocmoTp 6a3bl + [aBnenue + PacyeTHble gaHHble
+ Tennocuctema + Kanan XB + YcTaHOBKM
+ [peoGpasoBatenu - | 5 Kawan nognutkm ]
+ ApxuBbl + CurHanusaums CUTHANU3ALMA | 3 |
» KypHans! + Tewmn. Hap. BO3AyXa » CWUrHanms. < otkn >
+ Hacrpoitku + OneKTPOCYETUYUK
+ O npubope . QNEKTPOCYETYUK

> U3mepeHue < oTkn >

Puc.34. Bna meHio «KaHan nognutku» (pexxum CEPBUC).

HocTtyn Kk meHio MpeobpasoBaTenu / KaHan noanuTKMU BO3MOXEH,
€CInn YCTaHOBMNEHO 3HAYeHNe OTKI ANsi NapaMeTpoB:

- CurHanus. B meHio lNMpeobpasoBatenu / CurHanusaumsa (OKHO NHOW-
kauun CUTHAITU3ALUA 3);

- U3amepeHue B meHio MNMpeobpasoBatenu / AnekTpocueTHuk (punc.34).

6.5.7.3. I'IporpaMMHoe noaKnw4vyeHmne KaHana noanmTtkn npouncxoguTt nocrne T1o-
ro, Kak napameTpy Moan. 6y,u,eT yCTaHOBJ1€HO O4HO U3 3HaYEeHUN:

> Apx — B apxXmuBax coxpaHsaTcsa 3HavyeHus Qn*, Mn*, Vn;
— B apxmBax COXpaHslTCd 3HavyeHus Qn*, Mn*, Vn,
» Apx + Y4yet Qn Takke Qn yyntbiBaeTcsd B anroputme pacyerta Tensa

ana cCuctemMbl OTOMJ1eHUA.

* — 3Ha4YeHMs1 NapaMeTPOB COXPAHSIOTCHA B apxvmBax TONbKO Mpu
pacyeTe 3HTanbMMM U NAIOTHOCTU TEMNNIOHOCUTENSA B NOANMUTOYHOM TpY-
donpoBsoge.

6.5.7.4. Ina napameTtpa IHT. + MnoT. (3HTanNbLNMs 1 NNOTHOCTb) MOryT ObITh
yCTaHOBMEHbI criegyowmne 3Ha4YeHns:

> Het

> XB

> o6p TP

— He BbINOJTHAKTCA pacyeThbl 3HAYEHNN 3HTaNbMUU N MAIOTHOCTH
TennoHocuTend B noanMTo4HOM pr60ﬂpOBO[J,e;

— BbINONHSAKTCA pacyeTbl 3HAYEHWUA SHTaNbMUU U MNINOTHOCTU
TEeNnoHocMTENs B NOANUTOYHOM TpybonpoBozae, NoAKIOYEHHOM
K Tpy6onpoBoay XOroaHou BoAbI;

— BbINOMHSAKTCA pacyeTbl 3HAYEHUA SHTaNbMUU U NIOTHOCTU
TennoHocuTens B NOANUTOMHOM Tpy6onpoBoAe, NOAKTHOYEHHOM
kK obpaTHOMYy TpybGonpoBoay.
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6.5.7.5. HacTpoiikn napameTpoB U3MepeHnsa pacxoga TENSIOHOCUTENS B Nognu-
ToyHOM TpybonpoBoge BbINONHATCA B MeHio [MpeobpasoBaTtenu /
Kanan nognutkm / YctaHoBku un lNpeobpasosaTtenu / KaHan noa-
nuTku / YctaHoBku / CneunanbHble (puc.35).

[TyHKmMb1 MEHIO Bo3MOoxHble 3Ha4YeHusi Pex. ynp. ~ Bsod

- peobpasoBatenu
- KaHan noganutku
- YcTaHoBKU

» Pexum 100y Gv; 100y 0,5Gv; 500y Gv; 500l 0,5Gv n. 5.34

» Tun modens 1P n. 534

» Kp 0.001 ... 10000.000 umn/m? n. 535

» Gv.oTC 0.000 ... 10000.000 m3/4 n. 5.3.5

» GV.HH 0.000 ... 10000.000 m3/u4 n. 5.3.5

» Gv.BH 0.000 ... 10000.000 m3/4 n. 535
- CneuunanbHble

» AKTUB. yp. BbICOKWI; HU3KMI n. 534

» KoHTponb nur. BKJ1; OTKN n. 534

» T ycp 5..100¢ n. 5.3.5

Puc.35. YcTaHoBOYHbIe napameTpbl NP nognutku.

B pexume CEPBWC poctynHbl Ons pefakTMpOBaHWUS 3HaAYeHUs
cnegyroLmnx YCTaHOBOYHbIX MapamMeTpoB.

< Pexum — pexum pabotbl Bxoga ana MNP no yactote M HambonblieMy pac-
xogy (Gv nu6o 0.5 Gv).

Bo3moxHble 3HayeHus napameTtpa 100y Gv, 100Ny 0.5Gv, 5000y
Gv 1 500Ny 0.5Gv CcoOTBETCTBYIOT MakCMMarnbHOW 4YacToTe crefosa-

HUS uMnynbcoB OT noakntodaemoro MNP: He 6onee 100 Ny n He Bonee
500 I'u.

s Tun — 1vn (mogenb) MP.

Bbibupaetca wn3 cnmcka 0603HAYeHUM pacxogoMepa-cyeTymnka
anektpomarHuTHoro «B3JIET OP» mogudukaumm «Jlant M» mncnonHe-
HUn OPCB-440 (o6o3HayeHue B cnucke — AP440 M) wnu BPCB-470
(o603HaveHune B cnncke — AP470 M). lnameTp ycrnosHoro npoxoaa Dy
Bblbupaetca us psga: 10, 15, 20, 25, 32, 40, 50, 65, 80, 100, 150, 200
n 300 mm (ykasbiBaeTcs B 0603HavyeHuun P nocne HakfoHHOW 4epThl,
Hanpumep, AP440/15 M). Ecnn k TB nogkntodeH MNP, He Bxogawun B
cnncok ob6o3HayeHun, To Anga napameTpa Tun pekoMmeHayeTca yCTaHo-
BUTb 3Ha4eHue Monb3osar. ([lonb3oBaTenbckun).

+ Kp — KOHCTaHTa npeobpasoBaHnsa YaCTOTHO-MMMYJIbCHOrO BXOAA;
+ Gv.oTc — OTCeYka no o6bLEMHOMY pacxoay;

% GV.HH — HWKHASA rpaH1ua HopMupyemMoro o6beMHOro pacxoaa;

% GV.BH — BEPXHAA rpaHuua Hopmupyemoro o6beMHOro pacxoga.
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[Mocne HasHadyeHWa Tuna pacxogomMepa aBTOMaTUYeCKW yCTaHaB-
nuBaroTCs 4ucroBble 3HadeHuss napameTpoB Kp, Gv.otc, GV.HH,
GV.BH.

YcTaHoBOYHbIE NapameTpbl B MeHo lMpeobpasoBatenu / KaHan
noanuTku / YctaHoBku / CneunanbHble.

— aKTUBHbIA YPOBEHb curHana Ha Bxoge ans P: BbICOKUMA

< (ST T NGO HU3KUMN

[Mpn ycTaHOBNEHHOM NaccuMBHOM pexnme paboTtbl Bxoga DIR3 (ne-
pekntoyatenb SAL1/7 yctaHoBneH B nonoxeHue MNMACC.) gormkeH Ha-
3Ha4yaTbCsl AKTUB. YP HU3KUN.

% KoHTponb NUT. — KOHTPOMb NUTaHNSA pacxogomepa (BkN Nnbo oTkn);

% Tycp — ycpeaHeHHOe BpeMsi KOHTPOIs CUrHana ot pacxoaomepa.

|_|pl/l YCTaHOBJIEHHOM 3Ha4YeHUn KOHTpOHb NMUT. BKIN BbINOJIHAETCA
KOHTpPOJ1A NNTaHnA MP no nMmnynbcam. |-|pl/l 9TOM aHanmanpyetTcd ypo-

BE€Hb CUrHana n Hann4mne nMmnynbCcoB OT NP B TeueHune BpemMmeHun Tycp.
OTcyTCTBI/Ie CurHarna CcoOoTBEeTCTBYyHOLLEero ypoBHA OT MNP B Te4deHue
TYyCp onpeaendarcd Kak oTka3 UAMepuTesibHOro KaHarna pacxona.
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6.6. HacTtponka ob6paboTkm oTtkazos n HC

6.6.1. dMKcaLmMA OTKA30B U HeLWITaTHbIX CUTyaLnn
6.6.1.1. OnpeneneHns Ncrnonb3yeMbiX MOHATUN.

6.6.1.2.

6.6.1.3.

6.6.1.4.

Omka3 — cobbiTve, 3aknoyarueecs B HapylweHun paboTtocno-
cobHocTM annapartHom Yactn TB, Bbixoae 3a MeTponorn4yecknin anana-
30H pesynbTaToB M3MEpPeHUn npeobpasoBaTtenen pacxoga, Temnepa-
TYpbl NV JaBreHns, a Takke B OTCYTCTBMM BHELLHErO 3MeKTPpOonnTaHna
TB nnto MNP.

HewmammHnas cumyauyusi — cobbiTve, npn KOTOpomM obHapyxmBa-
eTcs BbIXxof pe3ynbTaToB W3MepeHun npeobpasoBaTernien pacxopa,
TemnepaTtypbl UM JaBNEHNSA 3a YCTAHOBMNEHHbIE B TENOBbIYMCNTENE
rPaHNYHble 3HAYEHUS.

B TB npegycmMoTpeHa BO3MOXHOCTb omkcauum o 21 Buga oTkasoB U
Ao 12 BuMaoB HewTaTHbIX cuTyauun. MNpu aTom obpaboTka OTKasoB M
HC pns koHTypa otonneHus u koHTtypa BC pacyeTtHon TC BbINONHSA-
€TCs He3aBUCUMO.

Bpems peakuum Ha Bo3HuKaowme otkasbl 1 HC — He Bonee 1 mu-
HYTbI.

MogkntoyeHne Habopa npouenyp obpaboTkm oTkazos n HC npoucxoauT
aBTOMaTUYECKM MPU MHULMANM3aLmMmM O4HOM U3 CXeM TennoyyeTa, xpa-
HAWmMXca B namatn TB. OnucaHne dukeupyembix otkasos 1 HC gnsa
pasnnyHbIX CXeM Tennoy4veTta npmBeaeHo B [Npunoxenun 1 4.1l PO.

BHumaHue! U3meHssmb epy4YHyr0o Hacmpoluku omka3oe u HC,
ycmaHaenueaemMbix 8 TB aemomamuyecku, peKoMeHOyemcsi
MOsIbKO OMNMbIMHbLIM MOJIb308ameJsisiM U 8 criy4yae KpaliHeli Heob-
xodumocmu.

®ukcauyuna otkaszoB u HC BbinonHaeTcs Tonbko B pexume PABOTA.
dakT BO3HMKHOBEHMS OTkasa unu HC conpoBoXgaeTcs WHOMKaAUMEN
COOTBETCTBYHOLUUX CUMBOJSIOB U coobeHnn Ha akpaHe XKW (n.6.6.5).
Tarke nHdopmauua o6 otkaszax n HC coxpaHsieTcs B COOTBETCTBYHO-
LWMX XXypHanax (n. u apxmeax TB.
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6.6.2. Hactpoinka o6paboTkm oTKa3oB

6.6.2.1. Hactponka o6paboTkm oTkasoB (Npn HEOBXOAUMOCTU) BbINMOMHSETCS B
meHio Tennocuctema / Hactpowkm TC |/ Hacrtpomka oTKasoB
(pnc.36).

Mpw 3TOM Nonb3oBaTenNto AOCTYMHbI:

- BbIOOp M3 crMcka U HasHayYeHne peakuumn Ha oTKa3 NocpeacTBOM ycTa-
HOBKM COOTBETCTBYIOLLEro 3HayeHus ansa napameTpa P: (Peakuus);

- OTKIHOYEHMNE/BKITIOUYEHME 00paboTKM OTKa3a YCTaHOBKOW 3HAYEHWUS] OTKI
unu BKN ans napameTtpa O6paboTka.

Kpome TOro, BO3MOXXHO OTpeaakTnupoBaTb YACI1OBblE 3HA4YEHUNA na-
paMeTpoB, BXoasdLlne B Kputepmn oTka3os.

»og;%BﬂHﬂllszgngg 0 TENNOCUCTEMA HACTPOVMKIA TC1
» [Nlata 22 01'15 > Cxema < A5 > + Anroputmbl
+ [pocmoTp .6a:.;b| » ABTopesepc otk + Hactpoiika oTka3oB -
+ Tennocucrema - |> EaCTPOﬁK" LY "I |+ Hactpoiika HC
+ [peoGpasoBatenu »> PaceTHbIe faHHble + KoHcTaHThI
+ ApxuBbI + CneuvanbHble
+ XKypHanbi
+ Hactpoiiku O6o3HaueHue  OBo3HayeHue Kpumepuii
+ 0 npw60pe pacyemHoll TC ~ omkasa onpedeneHus
OmkKa3sa
Ln=h Anezopumm
¢ TC1 oM obpabomku
= Gv1>Gvi.BH omkasa
» | P: < Peructpauus > (peakyus)
N > Gv1.BH=17.000 M/4) | (o o o
peaKuUL Ha omikas » OG6pabotka <Bkn> KpUMepUasnsHo2o

napamempa,
KomaHda Ha eKrroYeHue (omKikdeHue) — e20 3HayeHus
obpabomku omkasa U €QUHUY, UBMEPEeHUST

Puc.36. Bug meHo HacTpomrkm obpaboTkm oTtkasoB (pexum CEPBUC).

6.6.2.2. B 3aBMCMMOCTWN OT KOHoUrypaumm pac4eTHOM TENSIOCUCTEMbI U CTENEHN
BO3MOXHOMO BfNSHUSA BO3HUKLLIErO OTKa3a Ha KOPPEKTHOCTb BblYUCHe-
HWA B KA4eCTBE peakumMm MOryT Ha3Ha4vaTbCA:

» PerucTtpauums — peructpaums oTkasa;

— OCTaHOB BbIYMCIEHU B KOHTYpe oTonneHunsa unu BC pacyer-

» OcTaHOB pacu. g i
HOW TEMNMOCUCTEMbI;

— BbIMNOSTHEHNE BbIYUCIEHUN MO OOroBOpPHbIM 3HA4YeHUAM, yCTa-

> Pacuer por. i
HOBJIIEHHbIM B KOHTYype oTonneHus unu MBC;

— BbIMNOSIHEHME BbIYUCMEHMI NO LOrOBOPHOMY 3HAYEHWUto, ycTa-

> Oatumk pgor.
HOBMEHHOMY 1151 OTKa3aBLUEro AaTtymka.

Takke B Ka4ecTBe peakLmu Ha OTKa3 MOXeT OblTb Ha3Ha4YeHo Npu-
CBOEHME pacyeTHOMY MapameTpy OPYroro 3HauyeHWusi: HyneBoro unu
rPaHNYHOrO.
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6.6.3. Hactpounka o6pab6otkm HC

6.6.3.1. Hactporika o6pabotkm HC BbinonHsietca B meHio Tennocuctema / Ha-
ctpouku TC / Hactpouka HC (puc.37).

OCHOBHOE MEHHKO
> Bpemsa 11:29:33
» Nata 22.01.15
» [lpocmoTp 6a3bl
+ Tennocuctema
+ [lpeobpasoBarenu

TENNOCUCTEMA HACTPOWKU TC1
» Cxema < A5 >
+ ABTOpeEBepc OTKI.

+ Hactponku TC H
+ PacueTHble gaHHbIe

+ Anroputmbl

+ Hactpoiika oTkasoB

+ Hactpoiika HC M
+ KoHcTaHTbI

+ ApxuBbl + CneuuanbHble

+ XypHanbl

+ Hactpoiku O6osHaverue  OBO3HayeHUe Kpumepuii
+ O npubope pacyemroli TC ~ HC Iczllg)edenef-/ug

L ) Anzopumm
¢ TC1 HC3 obpabomku HC
= M -t2<dtrc | (pearyus)

» | P: <OcraHoB TC >

> dtrc=3.00 C° =+ ObosHaverus

» Ob6paboTtka <BKn> KpUMepUansHo20
napamempa,
Komanda Ha ekmoyeHue (omkriodeHue) 620 3HayeHus
obpabomku HC U e0UHUY U3MepeHUst

Puc.37. Bug meHto HacTtpounku obpabotkm HC (pexxum CEPBUC).

ObosHayeHue
peakyuu Ha HC

lNonb3oBartento OOCTYIMHbI:

- BbIOOp M3 cnucka M HasHayveHue peakumm Ha HC nocpencrtesom ycra-
HOBKM COOTBETCTBYHOLLEro 3Ha4yeHus anga napameTpa P: (Peakuus);

- OTKNHOYeHue/BkmoYeHne obpaboTkm HC yCTaHOBKOW 3HaYeHUs OTKI
nnn Bkn Ans napameTtpa ObpaboTka.

Kpome TOro BO3MOXHO OTpeAakTMpoBaTb YMCMOBbIE 3HAYEHUS na-
pameTpoB, Bxogsume B kputepun HC.

6.6.3.2. B 3aBMCMMOCTW OT KOHpUrypaumm pac4eTHOM TENSIOCUCTEMbI U CTENEHN
BO3MOXHOIO BNNAHUS BO3HMKLWEN HC Ha KOPPEKTHOCTb BblYMCIEHUN B
KayecTBe peakumm MOryT Ha3Ha4aTbCs:

» Perncrpauus — peructpauusa HC;

— OCTaHOB BbIYMCMEHUI B KOHType oTtonneHus nnm MBC pac-

> OcTaHOB Y. 8
OcraHos pac YEeTHOW TEeMnIOCUCTEMbI;

— BbIMOSIHEHWE BbIMUCIIEHUI NO OOroBOpPHbIM 3Ha4YeHuAM, ycC-

» PacueT gor.
acter Ao TaHOBIEHHbIM B KOHTYpe oTonneHus nnu MNBC.

Takke B kayecTBe peakuum Ha HC moxeT BbITb HasHa4yeHo npwu-
CBOEHME pacyeTHOMY napameTpy ApYroro 3Ha4yeHusi: rpaHU4YHOro unm
BblumcneHHoro no copmyne (Mpunoxenne [ y.1l PJ).
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6.6.4. lononHuTenbHbIe HAaCTPOMKK 06paboTkn oTkaszoB u HC

Ana vncknoveHna koHMNMKToB Npn obpaboTke oTkasoB n HC B Te-
NNoBblYNCIIUTENE NPEAYCMOTPEHA BO3MOXHOCTb HA3HAYeHUs «KpUTK-
YeCKOW» peakuumun.

HacTporikn BbInonHsATCsA B MeHio Tennocuctema / Hactpounku
TC / CneunanbHble (pnc.38).

OCHOBHOE MEHIO

> Bpems 11:29:33 o eIOCHC TENA HACTPOIKW TC

> fata  22.01.15 > > AnroputMbI

+ [pocmoTp 6a3sbi > ABTope?epc OTKI. + HacTponka oTkazoB

» Tennocucrema |- |* HacTpoikn TC " | + Hacrpoitka HC

» [lpeobpasoBatenu » PacueTHble AaHHble + KoHcTaHTbI

+ ApxuBbI + CneumanbHble FT
+ XypHanbi

+ Hactpoiiku L CNEUNANBHBLIE TC1
+ O npubope + Yuet yTeyek

» Yuet JHT. XB < BKIT >
= Kpwur. P Ha oTKa3:

» < (OcraHoB pacu. >

= Kpur. P Ha HC:

» < QOcraHoB pacu. >

» BanaHc macc < otkn >

Puc.38. Bug meHo «CneumnanbHblie» (pexxum CEPBUC).

Ana napametpos Kput. P Ha oTka3 (KpuTuyeckas peakumsi Ha OT-
ka3) n Kput. P Ha HC (Kputnuyeckasa peakunss Ha HC) moxeT BbITb yC-
TaHOBMEHO OOHO U3 3HAYEHUM:

— OCTaHOB BbIYUCHEHUA B KOHTYpe oTonneHus mnm MBC pac-

» OcTaHOB pacu. » :
YEeTHOWN TensnoCUCTEMBI;

— BbIMOSIHEHWE BbIMUCIIEHUI NO OOroBOPHbIM 3HA4YeHUAM, yC-

> Pacuert por.
TaHOBMEHHbBIM B KOHTYpe oTonneHus unm MBC.

YcTaHoBneHHOE 3HadYeHne byaet otobpakaTbCsl B CIMCKE BO3MOX-
HbIX peakuunm Ha oTka3d (N.6.6.2.2) wunM HewTaTHYK CUTyauuto
(n.6.6.3.2).
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6.6.5. OTOobOpaxxeHue nHpopmauum o6 otkaszax n HC

6.6.5.1. INpun Bo3HUKHOBEHUN OTKa3a (HC) Ha npaBon rpaHuue akpaHa XKW Ha-
YMHaeTCa NHANKaUMS OAHOro U3 CMMBONOB (puc.5):

- | — ecnu B kKoHType cuctembl oTonneHus unu MBC pacyeTHoi TC 3a-
dukcmpoBaH otka3 (HC) c nwobon yctaHOBNEHHOW peakuuen, Kpome
OctaHoB pacu. nmbo Pacuet pgor.;

- ¥ — ecnu B KOHTYpe cuctembl otonnenus mnmn NBC pacyetHon TC 3a-
dukeuposaH oTtka3 (HC) ¢ yctaHoBneHHou peakuuen OcTtaHOB pacu.
nvbo Pacuer por.;

- X — ecnn 3admMKcnpoBaH OTka3 annapaTtHon 4Yactu TB. OTobpaxeHue
ApYrMx CMMBOJSIOB B AaHHOW obnactu akpaHa 6rokupyeTcs. PeaynbTa-
Tbl BblYMCIIEHUN NOTPEeBEHHbIX Macchl 1 Tenna dyayT HeAOCTOBEPHbI-
MU C MOMEHTa bmkcaLlmm oTkasa.

NMPUMEYAHUA.

1. B cnyvyae nogBneHus MHAMKaUMM CUMBOMA «X» B NPaBOM BEPXHEM YrIly
akpaHa XKW npmubop cnenyet oTnpaBuTb B PEMOHT.

2. Mpwn BO3HMKHOBEHMN onucaHHOM B N.1 cuTyaumm Ha aTane BeBoga TB B
3KcnnyaTauuio pekoMeHayeTca Npou3BecTn ero nHnynanmsauuio. Ecnm
nocne uvHuuynanmsauun TB no-npexHemy HabnwgaeTca uHAMKaums
cumBoOIa «x», To NpMbop cnenyeTt OTNPaBUTb B PEMOHT.

6.6.5.2. B pexume PABOTA npocmoTp 3adumkcnpoBaHHbIX oTkasoB (HC) BO3-
MOXeH B MeHto Tennocuctema / PacyeTHble AaHHble (pyc.39):

OCHOBHOE MEHKO @ TENNOCUCTEMATC1 @ PACYET. JAHHbLIETC1 g
- BpeMﬂ 11:29:33 + Cxema A3 I J + Qco = x.xxx Mkan I

- flata 22.01.15 !-| ||+ PacyeTHble AaHHble | |- Eco = x.xxx Mkan/y '
+ [pocmoTp 6a3bl + Bpemena CO

+ Tennocuctema ™| “HC12-==scmmuunnn- 1

+ [peobGpasoBatenu + 0710 ----- X====- 0
+ ApxuBbl - 0T20----nn--- 1 w
+ KypHansbi

+ Hactpoiiku L ¢ TC1 OT5 )
»> O npubope Otka3 MNA1 I-

Punc.39. Bug okoH uHamkauum otkasoB aatymkoB n HC B pacuetHom Ttenno-
cucteme (pexxum PABOTA).

6.6.5.3. Tekywas wHpopmauua o cocTosHun npeobpasoBaTenen pacxopa,
TemnepaTtypbl U AaBrieHus oTobpakaeTcs Kak 3HayeHwe napameTtpa
CtaTyc B COOTBETCTBYIOLLNX MOAMEHIO, BXOAAWMX B MeHo lMpeobpa-
3oBartenu (puc.40).
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OCHOBHOE MEHHIO
- Bpemsa 11:29:33
- Oara 22.01.15
MpocmoTp 6a3bl
Tennocuctema
MpeobpasoBatent »
ApxuBbl
XypHanbi
Hactpoiku

-
-
-
.}
-
-
-

O npubope

+ Pacxoa

NPEOBPA3OBATEINN

1

Temnepatypa
[aBneHue

Kanan XB

KaHan nognutku
Temn. Hap. Bo3gyxa

TEMN. HAP. BO3OYXA
- WU3mepenune Bkn

- HCX Pt500/0.00385
+ tHap. Bo3g. = 0.00 °C 4

]

-
-
-
.}
.}
y

KAHAN NOANWUTKA
- Moan. Apx+Yuet Qn
- OHT.+Mnort. 06pTP
+ PacyeTHble faHHble

=

o

PACM. JAHHBIE NOAON.
- Vn X.XXX M3
+ Gv.n=x.xxx M3y T

=

COCT. KAHANA tHap

-{Cratyc Otkas UK

=

COCT. U3MEP. Gv.n

= Gv.nuM= X.XXX MY

]

JT‘TIT

+ P = xxxx MMa

L
~
>
|
C
=
=
>
0o
=
m
e
=
0
=
—

PACYETH. JAHHbIE XB
- hxB= x.xxx Mxan/t
- txB = xxx 0°C

+ PxB= xxxx MMa
+ GV.XB = X.xxX M3y

- VxB= xxxx ™3

-

.

COCT. USMEP. Gv.xB

- Gv.xB.M= x.xxx M3y

Puc.40. OTto6paxeHune nHcpopmauum o cocroaHum MNP, NT v N (pexum PA-

BOTA).

6.6.5.4. [AnutenbHOCTb 3admkcupoBaHHbIX B TB oTkasos n HC, B 3aBucnmocTmn
OT YCTaHOBJIEHHOW CXeMbI Tennoy4eTa, oTobpaxaeTcs B MEHIO:

- Tennocuctema / PacyeTHble aaHHble / BpemeHa TC;
- Tennocuctema / PacyetHble gaHHble / BpemeHna CO (puc.41);
- Tennocuctema / PacyeTHble aaHHble / BpemeHa 'BC.

Mpn aTOM B cCnucke BpPeEMEHHbIX napameTpoB Ana cuctembl BC
(BpemeHa I'BC) He npegycmoTpeH napameTp THE1, Bxogawmn B cnu-
COK BPEMEHHbIX NapameTpoB Ans cuctemol otonneHna (Bpemena CO)
n onga tennocuctemsl B uenom (BpemeHa TC).

Bce BpemeHa dukcmpyembix oTkaszoB U HC otobpaxatotca B dhop-
MaTe «4acbl»: «MUHYTbI».

OCHOBHOE MEHKO g
- Bpemsa 11:29:33 |-
- fJata 22.01.15
MpocmoTp 6asbl
Tennocucrema
NpeoGpasoBatenu
ApxuBbl
XypHanbi
Hactpoiku

O npubope

-

-
.}
-
-
-
-
-

TENNOCUCTEMA TC1 &

PACHET. IAHHbIE TC1 g

» Cxema A3
+ PacyeTHble gaHHble

[

+ Qco = x.xxx [kan I
- Eco = x.xxx Mkan/y '
+ BpemeHa CO

- banaHc macc = HeT

—]

+ THw = 1:20 4:MuH

HC12«wnauunannnan 1
»0T10------- X----0
oT20---------- 11

. BPEMEHA CO TC1 8

- Tpab =28:52 u:muH I

1

BPEM. HIW.COTC1 g
- Tnut = 0:10 Y:MMH |_
-Tpex = 0:30 4:MMH
- Totk.g. = 0:40 4:MuH
- Tdt = 0:00 y:muH
-Ten = 0:00 y:muH
Ten = 0:00 y:MuH
+Thel = 0:00 y:muH

Puc.41. Bua okoH MHAMKaUUM BpeMEHHbIX napamMeTpoB B CUCTeMe oTonre-
HuA (pexum PABOTA).
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< Tpab
« THW
< Tnut

% Tpex

< ToTkK.A.

< Tdt

&
< TBn

< THN

< THc1

O603Ha4eHne BpeMeHHbIX napameTpoB (puc.41):

— Bpems y4yeTa wraTHou paboTel TB obuee;

— BpeMms y4yeTa oTkasoB 1 HC obuiee;

— Bpems gencteus otkasa OTO (oTcyTcTBme anekTponutaHusa TB);
— BpeMs HaxoxaeHunsa TB B pexxume CEPBUC;

— BpemMs gencTBmsa oTka3oB npeobpasoBaTtenen pacxoaa, Temnepa-
TYpbl NN AaBMEHUSA, ANs KOTOPbIX YCTAHOBMEHA peakLmsa Ha OTKas
Pacuyet por. nn6o OcTtaHoB pacu.;

— BpeMsi AeNCTBUSA HeLTaTHbIX CUTYaunn, Korga pasHoCTb TemMmne-
paTyp, namepeHHolx MT1 (MT3) n MT2 (MT4), MEHbLUE KOHCTAHTLI
dtrc;

— BpeMs AENCTBUSA HELUTATHbIX CUTYyaL M, Korga MaccoBbIn pacxos,
TennoHocuTens, namepeHHoin NMP1(2, 3, 4), bonbLue BEPXHEro npe-
AenbHOro MaccoBoro pacxoga ans gaHHoro lMP;

— BpeMs AENCTBUA HeLUTaTHbIX CUTyauui, Korga MaccoBbIn pacxosq
TennoHocuTens, namepeHHoin NMP1(2, 3, 4), MeHbLLE HWXKHErO npe-
AenbHOro MaccoBoro pacxoga ans gaHHoro lP;

— Bpems gencTtens HewTaTtHon cutyaumm HC1 (npesbileHne mac-
COBOro pacxofa B obpaTtHoM TpybonpoBoAe Hag MacCOBbIM Pacxo-
AO0M B nogatwowem Tpybonposoae).

I'Ip|/| HapawunsaHn BpeMeHU THap HE NponcxoanmT HapalinBaHue
BpeMeHN THW. N COOTBETCTBEHHO, HaO60pOT, npun HapawmBaH1UnN Bpe-
MeHU THW He HapalwunBaeTCcA BpeMA THap.

B Tennosbluncnutene Bpemss THWI paccuuTbiBaeTcA Kak cymma
BPEMEH:

THw = Tnut + Tpex + ToTk.A. + Tdt + TBn + THN + THel.

B dopmyne pacuyeta BpemeHn THW Hambonblnm NPUOPUTETOM
npyv HapawmBaHuu 0O6nafalT BpPEMEHHbIE MapameTpbl, COOTBETCT-
Bytowme otkasy (HC) c yctaHoBneHHon peakumenn OcTaHOB pacy. nu-
6o PacuerT por.

Mpn OAMHaKOBBLIX YCTAHOBMEHHbIX peakumsx Ons PUKCUpPyeMbixX
oTkasoB (HC) HanbonbLlimMM NpUopmnTeTOM NpU HapawmeaHum obnagaet
BpemMs TnuT, HaumeHbWM — Bpems THe.

Mpwn HapalmMBaHUN 3HAYEHUSI BPEMEHHOIO NnapameTpa ¢ 60mMbLLIMM
NPUOPUTETOM HE MPOUCXOAUT HapallMBaHWe 3HAYEeHUIA BPEMEHHbIX Na-
pPaMeTpPOB C MEHbLLUMM NPUOPUTETOM.
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6.7. ObWwMe HaCTPOMKMU TensoBbIYNCIUTENSA

6.7.1. HacTponka oTtoOpaxxeHusa eauUHUL, U3MEepPEeHUs

Ansa ynobetea BBOoAa U cuntbiBaHnA ¢ KK 4ymMcnoBbix 3Ha4YeHW B
TennoBbluMCNUTENE NpPeaycMoTpeHa BO3MOXHOCTb HasHadeHus (no
YCMOTPEHUIO NONb30BaTeNs) UHANLMPYEMBIX eOuHUL, n3mepeHns. Ha-
CTPOWMKM MOTYT BbINOSHATLCS Kak B pexunme CEPBUC, Tak u B pexume
PABOTA, B meHio Hactpownku /| Obwme HacTtponkum /| EaMHMLLI U3-
MepeHuUs AN cnefyowmx napaMmeTpos:

% O6bem V -,

s 06. pacx. Gv (O6beMHLIN pacxon) — Mm%y, n/Mun, nly;

¢ KoHcT. np. Kp (KoHcTaHTa npeobpa3oBaHus) — umn/m®, umn/n;

% Macca M — T, KT,

+« Mac. pacx. Gm (MaccoBki pacxon) — T/4, Kr/4, Kr/MuH;

¢ Tenn. aHep. Q (TennoBas aHeprus) — 'kan, 'Ax, MBTy;
¢ Tenn. mowH. E (TennoBas MOLLHOCTb) — Mkan/y, FMx/4, MBT;
«» laBneHue P — MMa, krc/cm2, 6ap.

6.7.2. HacTpouka gnutenbHOCTU MHAUKaLUnM gucnnes

BkntoveHue nugukauum gucnnes TB npousBoguTcs:

B pexume PABOTA — nocne HaxaTtus nodon kHonku. MNpu aTom oTo-
OpaxaeTcs nepBoe U3 CNUCKa OKOH MHAWKaLMW, COCTaBMAOWMX Noa-
MEHI0, C KOTOPbIM paboTanu nepes OTKNIYEeHNneM gucnnes;

B pexxume CEPBUC — aBTomaTuyeckn npu nepesoge TB B gAaHHbI pe-
xum n3 pexuma PABOTA. lNpu aToM Ha gucnnee otobpaxaeTcs OKHO
WHAMKALMN OCHOBHOIO MEHIO C TEKYLLEN JAaTON U BPEMEHEM.

OTKnoYeHNe HAMKaLNN NPOMU3BOANTCA aBTOMATUYECKU U TOMNBbKO B
pexume PABOTA nocne OKOH4YaHMs MaHUNynsumm ¢ KHomkamu. WH-
TepBan BpeMeHU HernpepbiBHOM nHAMKaumm ot 1 oo 180 ¢ MOXHO ycTa-
HOBUTb B MeHio HacTtpounku / O6Lme HaACcTPOMKK, BBEOS COOTBETCT-
BylOLLee 3HayYeHue Ons napameTpa JKpaH. [Npu ycTaHOBNEHHOM 3Ha-
YyeHUn JKpaH = 0 OTKNIYEHNE NHOUKaLMK SKpaHa He npoucxoauT. Ha-
CTPOMKN MOTYT BbINONMHATLCA Kak B pexxume CEPBUC, Tak u B pexume
PABOTA.

Ana ypnobctBa cuuTbiBaHMA napameTpoB aucnrnen TB ocHaleH
noaceeTkon. lNoaceeTka gucnnes nNpu BKAKOYEHHOW MHOUKALMK OCyLLe-
CTBNSAETCS TOMbKO MPWU Hannunm BHewHero nutadum TB. MNpu nutaHum
OT pe3epBHOWN DaTapen NnoacBeTka AUCNes He BKIoYaeTcs.
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6.7.3. HacTtpouka 3HauyeHust atTmocepHOro faBneHus

Mpn HeobGxoaANMOCTM NoNnb3oBaTeNb MOXET OTpPeaaKTUPOBaTh 3Ha-
YyeHMe aTMoCdEepPHOro AaBreHus, UCnosibdyemMoe B pacyeTax. B MeHto
Hactpowkn / Obwme HacTporKu ansa napametpa PaTtm yctaHaBnuea-
eTca Tpebyemoe 3HayeHne u3 guanasoHa ot 500 go 900 mMm.pT.CT.

HacTporika MoXeT BbINOMHATLCS TONbKO B pexkume CEPBUC.

6.7.4. HacTtponka oToO6paxeHus ypoBHA 3apsiga pe3epBHOM GaTtapeun

B Tennosbluucnutene npegycMoTpeHa BO3MOXHOCTb OTOOpaxe-
HUA Ha aucnriee CMMBOMA YPOBHS 3apsga pesepBHon batapewn. Bknto-
YyeHne faHHOM byHKUMKM BbinonHsaeTcsa B pexume CEPBUC B meHio
Hactponkn / O6wwue Hactpouku. [ns napametpa KoHT.pes.nwuT.
(KoHTpOnb pe3epBHOro nMTaHus) cnegyeTt yCTaHOBUTb 3HAYEHWE BKI.

Mpn NonHOCTbIO 3apsXKeHHoOM pes3epBHOM 6GaTapee M Hanuuum
BHelLHero nutaHusa TB B npaBoM BepxHeM yrny TB 6yaet otobpaxaTb-
CS TONbKO CMMBOIOM YCTaHOBIIEHHOro pexuma ynpasnexus (B nubo
d). B criyyae nponagaHnsi BHELLHEro MUTaHUS B NPaBOM BEPXHEM Yrily

ancnnesa TB HaumMHaeTca nHgmMkauusa cumBeorna i (n.5.2.3.1).

Mpn CHWXEHUM HanpsXKeHUs1 NOCTOAHHOrO ToKa pe3epBHOM GaTa-
pen meHee 3,4 B B npaBom BepxHeM yrny gucnnes TB nonepeMeHHo ¢
CVMMBOJIOM YCTaHOBMEHHOro pexxuma ynpasnenus (B nn6o B) 6ygert

oTobpaxaTbCs CUMBOS O (n.5.2.3.1).

lMocne nosiBNeHWsa ykasaHHOW MHOuKauuMm Ha gucnnee TB peko-
MEHAOYEeTCHA BbINOMHUTb 3aMeEHy pe3epBHOM GaTtapen Ha OOHOTUMHYHO
(n.1.3.5).

6.7.5. HacTponka oTob6paxeHuss coctaBa MeHI0

B pexume PABOTA Ha guncnnee TB no ymonyaHuto otobpaxaeTcsa
COKpALLEHHbI COCTaB MEHIO: OTCYTCTBYET WMHAMKALUSA YCTAHOBOYHbIX
napameTpoB B MEHK pac4eTHOM TennocucTtemMmsl 1 npeobpasoBaTenen.
[na otobpaxeHnss NONHOrO0 cocTaBa MeEHK HeobXOAMMO YCTaHOBUTb
3HayeHue pga ansa napameTpa OTobp. HacTtpoek (MeHo HacTponkm).
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7. PETUCTPALUA PE3YJIbTATOB PABOTDI

7.1.

MHTerpaanble CYEeTHUKMN

7.1.1. UtoroBeble pesynbTaTbl paboTbl TENMOBLIMMCANTENSA (PUKCUPYIOTCA Ha-
pacTalLlnM NTOroM B MHTErpanbHbIX cyeTynkax Tenna (Q), maccel (M),
o6bema (V) n Bpemenun (n.6.6.5.4). 3acmkcnpoBaHHblE UTOrOBbIE 3Ha-
YeHUs, a Takke TeKyllMe cpefHue 3Ha4YeHUs U3MepuTerbHbIX napa-
METPOB, OTOOpaXalTCs B OKHAX MHAMKAUMM COOTBETCTBYIOLLUNX MEHIO.
Bua HEKOTOpPbIX OKOH MHAMKALUUK nokasaH (puc.42).

OCHOBHOE MEHIO g —{ PACYET. DAHHBIE TC1 g
- Bpems 11:29:33 . + Qre = x.xxx [kan ¥ TEMN. 3H. TC1 ]
+ fata 22.01.15 + Qre = x.xxx Mkan [ | - Qpab = x.xxx Tkan -
+ [lpocmoTp Gasbl - Qco = x.xxx ['kan + QHw = x.xxx [kan =
+ Tennocuctema > Mrc=xxxx T - Qn =x.xxxTkan
+ [lpeobpasoBarenu *> MrB=Xxxxx T - Qy =xxxxTkan
+ ApxuBblI + Ve = x.xxx m3
+ XypHanbl + VrB = x.xxx m3 L TENN. 9H. HIL. TC1 =)
+ Hacrpoitku - Evc = x.xxx Tkan/y m |
+ 0 npubope E;zi);););); ?‘Il((aaj;ll: - Qotk.g. = xxxxlkam
[~ TEMMOCHCTENATCT @) | |- Gmrc= xxumi Pdt 2 xoxTkan
-QBn = x.xxxTkan
-+ Cxema A9 I - GM.rB = X.xXx T/ .Qun = xooTkan
+ PacyeTHble gaHHble ——— |+ GV.TC = x.xxX M3y -Quel = x'xxx Mkan
- GV.IB = X.XXX M3y :
+ Yyet yTeyek
+ BpemeHa TC
+ BpemeHa 'BC
* BanaHc macc = HeT
HC12---eeeeenn-- 1
+0T10------- X----0
OT20---------- 1

Puc.42. Bua okoH niaukauum pesynbtatoB pabotbl TB (pexxum PABOTA).

3

%

3

%

3

%

7 7 7 7 7
0.0 0.0 0.0 0.0 0.0

7
0.0

7.1.2. B 3aBMCUMOCTU OT YCTAHOBJSIEHHOW CXEMbl Tenfoy4yeTa NpoCcMoTp pe-
3ynbtaTtoB paboTbl TB BO3MOXEH B Cneayowmnx MeHHo:

a) Tennocucrtema / PacyeTHble AaHHbIe:

QTc — CYMMapHO€ KONM4ecTBO Temnna, HaKomnjeHHoe COOTBETCTBEHHO B
Qco pacyeTtHon TC, B koHTypax CO u 'BC;

Qre

Qpab — CYMMapHOe KOJfM4ecTBO Tenna, HakonneHHoe 3a Bpemsi Tpao;

QHL — CyMMapHOe KONM4YecTBO Tensa, HakonneHHoe 3a BpeMsi THLU,

Qn — CYyMMapHOE KONIMYECTBO Tensia no kaHany noAnuTKu;

Qy — CYMMapHOE KONMYEeCTBO TeNsa no KaHamny yTeudek;

Qnut — CyMMapHOe KONM4ecTBO Tensa, HakonneHHoe 3a BpeMsi THuT;
QoTK.A. — cymMMapHOe KONMYecTBO Tensa, HakonneHHoe 3a Bpemsi TOTK.A,;
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7
0.0

Qdt
QBn
QHN
QHc1

7
0.0

7
0.0

7
0.0

7
0.0

Mtc

7
0.0

Mco
MrB

7
0.0

7
0.0

Mpab

7
0.0

MHWw

7
0.0

VT1C

7
0.0

Vco
Vre

7
0.0

7
0.0

Vpab

7
0.0

VHLW

7
0.0

Etc

7
0.0

Eco

7
0.0

Ers

7
0.0

Gm.TC

7
0.0

Gm.co

7
0.0

Gm.re

7
0.0

Gv.TC

7
0.0

Gv.co

7
0.0

Gv.re

— CyMMapHOe KONMYeCTBO Tenra, HakonneHHoe 3a Bpems Tdt;
— CyMMapHOe KOfM4ecTBO Tenna, HakonneHHoe 3a Bpemsi TB,
— CYMMapHOe KOfM4ecTBO Tenna, HakonneHHoe 3a Bpemsi TH,

— CyMMapHOoe KONM4YecTBO Tenna, HakonneHHoe 3a BpemMsi THE1;

— CyMMapHasi Mmacca TenIOHOCUTENSA COOTBETCTBEHHO B pacyeTHon TC,
B kOoHTypax CO n 'BC;

— cyMMapHasi macca TennoHocuTens 3a spems Tpab;

— cyMMapHasi macca TennoHocuTens 3a Bpemsi THLL;

— CyMMapHbIi 06beM TEMNOHOCUTENsI COOTBETCTBEHHO B pac4eTHON
TC, B koHTYypax CO n BC;

— CyMMapHbIii 06beM TennoHocutens 3a Bpems Tpao;

— CyMMapHbIi 06bem TennoHocuTens 3a Bpemsi THLW,

— TennoBasi MOLHOCTb COOTBETCTBEHHO B pacyeTHon TC, B KOHTypax
CO uTlBC;

— npeobpas3oBaHHbI MacCOBbIA pacxond TEMnOHOCUTENs COOTBETCT-
BeHHO B pacyeTHon TC, B koHTypax CO u 'BC;

— npeobpas3oBaHHbIi OOBEMHLIN pacxond TEMroHOCUTENS COOTBETCT-
BeHHO B pacyeTHon TC, B koHTypax CO un 'BC.

6) Tennocuctema / PacyeTHble AaHHbIe / YYeT yTeuyek:

+ Qy
» Vy

7
0.0

My

7
0.0

Ey
Gv.y

7
0.0

7
0.0

Gm.y

— CyMMapHO€E KOJIM4YECTBO TerJsia Mo KaHasny yTe4ek;

- cymmaprM obbem TennoHocuUTeNs No KaHany yTtedek;

— CyMMapHaa Macca TenyioHOCUTEenNA No KaHaly yTe4dek;

— TennoBasi MOLLHOCTb MO KaHally yTe4yek;

— npeobpasoBaHHbI O6BEMHBIN 1 MacCOBbIN pacxod TEensoHoCUMTEeNs
Nno KaHany yteyek;

B) NpeobpasoBaTtenu / Pacxopa;

— CYMMapHbIN 06bEeM TEMSIOHOCUTENS;

— npeobpasoBaHHbI 0O BLEMHbIV pacxos;
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0/
°

0/
°

R/
0.0

R/

0.0

R/
0.0

R/
0.0

R/
0.0

Gv.n — N3MEPEHHbIN 0OBEMHLIN pacxos;

o) — MAIOTHOCTb TENSIOHOCUTENS;
M — CyMMapHas Macca TenroHocuTens;
Gm — nNpeobpas3oBaHHbIV MacCOBbIV PACXOA;
Gm.BblM  — BblMMCNEHHbIA MaCCOBbLIA pacxon;

r) Mpeo6pasoBaTtenu / Temnepartypa:

t — TemnepaTtypa TenroHoCUTens;

h — yOenbHas 3HTanbnns TEMSIOHOCUTENS;
Q — CyMMapHOE KONMYecTBO TENna;

E — TennoBasi MOLLHOCTb;

n) NpeobpasoBaTtenu / [laBneHue:
P — npeobpas3oBaHHOE AaBfieHWe TEMNIOHOCUTENS;
Pu — N3MepeHHOEe AaBJieHNE TEeNOHOCUTENA,

e) NMpeobpasoBatenu / Kanan XB / Pacy. gaHHble:

hxe — yOenbHas aHTanbnng Ha NCTOYHUKE XONOAHOW BOAbI;

txB — TemnepaTypa Ha UCTOYHMKE XONI04HON BOAbI;

PxB — nNpeobpaszoBaHHOE AaBNEHNE HA UCTOYHUKE XONOAHOW BOAbI;

Gv.xB — npeobpas3oBaHHbIN OOBbEMHLIA pacxod Ha WCTOYHUKE XOJIOAHON
BOAbI;

GV.XB.u — U3MEPEHHbLI 06 BbEMHBIN pacxod Ha UCTOYHNKE XONOoA4HOW BOAbI;

VXB — CyMMapHbIN 06beM Ha NCTOYHMKE XONOL4HOM BOAbI;

X) Mpeobpa3oBaTtenu / Temn. Hap. Bo3ayxa:

tHap. Bo3a. — TemnepaTypa Bo3ayxa.

NMPUMEYAHUME. B TtennosblumMcnutene npeobpasoBaHHbIE 3Ha4Ye-
HUS NapameTpoB ONPeaensoTCa C y4eTOM YCTAHOBMNEHHbIX peakunin Ha
doMKCUpyemMble 0TKasbl N HELUTATHbIE CUTYaLUMN.

7.1.3. B panbHenwemM HakonneHHble AaHHble MOryT ObiTb nepedaHbl MO MH-

Tepdencam TB Ha BHellHMe yCTpouCTBa.
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7.1.4. O4uncTKa COAEPXKMMOro BCEX MHTErpasibHbIX CYETYMKOB BbIMOSHAETCA
B mMeHio Hactpoukm B pexunme CEPBUC. B okHe uHamkaumn HA-
CTPOUKWU pna napameTtpa CO6poc Hakon. crieqyeT yCTaHOBUTb 3Ha-

YeHue Aa u HaxaTb KHOMKY . NMocne yero 6yaeT BbINONHEHO OBGHY-
NeHne 3HaYEHNN BCEX UHTErparnbHbIX CYETYMKOB: TeMna, Macchl, obbe-
Ma n BpeMeHu. MNpn atom Ha gucnnen XKW Hukakmx AononHUTENbHbIX
COOOLLIEHNI HE BbIBOOUTCS.

[ns oTkasa oT onepauun cbpoca 3Ha4YeHUI MHTerpanbHbIX cYETYN-

KOB crieqyeT HaXaTb KHOIKY n
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7.2. ApxuBbl

7.2.1. PesynbTatbl M3MEPEHUA U BbIMUCIIEHUA 3a OnNpedeneHHbIn nepuos

BpeMeHN paboTbl TEMMOBbLIYUCIUTENSA COXPAHAKTCA BO BHYTPEHHMX
apxmBax (1abn.3). [ocTyn KO BCEM apXUBHbIM [JaHHbIM BO3MOXEH
TONbLKO MO MHTepdrency. [ocTyn K OCHOBHbIM apXMBHbIM JaHHbIM BO3-

MOXXEH N3 MeH0 ApXUBbI, BUJ KOTOPOro rnokasaH Ha puc.43.

OCHOBHOE MEHIO

- Bpemsa 11:29:33
- Oara 22.01.15
MpocmoTp 6a3bl
Tennocucrema
MpeobpasoBatenu
ApxuBbI
XKypHanbl
Hactpowiku
O npubope

L 20 2 2 2 2 4

-

— L 22.01.15

— MPOCM. APXUBOB TC1

+ CyTOuHbII apxuB
+ MecsiuHbIN apxuB
» OumncTKa apx. < HeT >

+ YacoBo#u apxuB —

10:59
- Qco = x.xxx [kan
- QrB = x.xxx [kan
- Qrc = x.xxx [kan
- MrB=XxxXx T

- VIB=XXXX T
+ Bpemena CO
+ Bpemena 'BC
+ [laHHble gaT4mKoB *
+ OTKasbl AaTYMKOB
+ HewrTart. cutyaumu
+ [louck 3anucu

OTKA3bI IATYMKOB

L? TC10T5
Otkas Na1

—

MOUCK APX. 3ANMUCH

Beegute Bpems 3an.
»22.01.15 10:59:59

Moucka He ObINo

- omobpaxkaemcs mosibko 0519 pacdyemHou mennocucmemsl TC1.

Puc.43. Bug okoH nHgmkaumm meHro «ApxuBbi» (pexxum CEPBUC).

7.2.2. CoxpaHeHne pe3ynbTatoB U3MEPEHUA N BbIYUCIIEHUA BbIMOMHAETCS

Tonbko B pexnme PABOTA no oKOH4YaHUM MHTEpBarna apxvBMpOBaHUSI.

MHmepsan apxusuposaHusd — 3TO OTPEe3OK BpeMeHWu ornpeaeneH-
HOW ONUTENbHOCTMH, paBHbIIZ vyacy, CyTKaM unm mecqduy.

Mo ymMON4YaHUIO MOMEHTbLI BpEMEHU, COOTBETCTBYIOLLNE Havany uH-
TepBasnioB apxvMBUPOBaAHUS OJ19 CYTOYHOIMO M MECSYHOro apxmBOB, COB-
nagatot ¢ Ha4anom cytok (00 4 00 MuH) n Hayanom mecsiua (1-n geHb
mecsua). lNpu HeobxXxoouMOCTM Havano uHTepBana apxvBUpPOBaHUS
MOXeT HasHavaTbCs nonb3oBatenem (cm. 0.6.2.3) ¢ NOMOLLbIO napa-
meTpoB KoHTp. yac (KoHTpakTHbIn Yac) u KoHTp. AeHb (KOHTpakTHbIN
O€EHb).

7.2.3. Tlopg apxueHoU 3anuckbi NOHUMAETCS COBOKYMHOCTb [aHHbIX, COXpa-

HEeHHbIX B COOTBETCTBYKOLLUEM apXmBe Mo OKOHYaHUN UHTEpPBana apxu-
BMPOBaHWA.

[Mpn oTcyTCTBUM HanpsxkeHus nuTaHus TB B TeyeHwe uHTepBana
apXMBMPOBAHNA B apXuBE COXpPAHSAETCs MycTasi 3anucb, a B OKHE UHOMU-
Kauum apxXuBHbIX JaHHbIX OTOBpaxaeTcs cooblieHne: 3anncu Her.
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Mpn HaxoxgeHun TB B TeyeHWe MHTepBana apxvBMpoOBaHUS B pe-
xume CEPBWC B apxmBe coxpaHsieTcs 3anucb C HyneBbIMU 3HAYEHUS-
MU apXMBUPYEMbIX NapamMeTpOB.

Mocne ncyepnaHna rnybuHbl apxmMBa COXpaHEHNE HOBOW apXMBHOWM
3anMcu NpoucxoauT NoBepx NepBon (MO BPEMEHU COXpPaHEHUs) apXmB-
HOW 3anucwu.

7.2.4. OGo3Ha4YeHNe Ha4Yana nHTepeana apxMBMpoBaHUs UCNONb3yeTcs B Ka-
4yecTBe METKM BPEMEHW UM «BPEMEHW 3anucu» npu oToGpaxeHun B
OKHaX MHAMKALMN COXPAHEHHbIX apXMBHbIX AAHHbIX.

dopmaTbl «KBPEMEHN 3annUCU»:
- «YUCIIOY», «MEeCALy, «rof», «4ac», KMUH» — B YHAaCOBOM apXuBe;
- «YUCIIOY, «MecsLY», «rog» — B CyTOYHOM apXUBE;
- «MecALY, «rog» — B MECAYHOM apXxumBe.

7.2.5. B 3aBMCUMOCTU OT BbIOpaHHON CXeMbl Tensioyvyeta NPoOCMOTP 3Haye-
HUMW OCHOBHbIX apXMBUPYEMbIX MNapaMeTpOB BO3MOXEH B peXxmmax
CEPBWC n PABOTA B cnegyowmx MeHHo:

a) ApxuBbl / HacoBon apxumB:

%+ Qco — KONUYeCTBO Tenna B cuctemMe oTonneHus pacdetHon TC (Ha-
pacTaroLMM UTOroM);

< QrB — KONMMYECTBO Tenna B CUCTEME ropsiyero BOAoCHabxeHust pac-
yeTHon TC (HapacTarLMM UTOroM);

< QTC — CYMMapHO€ KONMYEeCTBO Tenfa B CUCTEMaX OTOMMEHUS U ro-
pavero BoAoCHabXeHust pacveTHon TC (HapacTalwum MUTOo-
rom);

< Mco — Macca TennIoHOCUTeNsa B cUcTeMe oTonneHust pacyetHon TC

(HapacTaroLwmmM UTOrom);

< MrB — Macca TenroHOCUTENS B CUCTEME ropsivyero BoaocHabxeHns
pacyeTHon TC (HapacTaloLmM UTOrom);

<+ Vco — 00beM TennoHocuTens B cucteMe oTonneHns pacvetHon TC
(HapacTarLwmM UTOrom);

% VrB — 00beM TennoHocuTeNsa B cUCTeMe ropsyero BoAOCHabXeHust
pacyeTHon TC (HapacTaloLmMMm UTOroMm);

6) ApxuBbl / HacoBon apxus / BpemeHa CO:

% Tpab — BpeMs yyeTa wratHon paboTtel CO (HapacTarowmm uto-
rom);
% THw — Bpems yyeta otka3oB n HC B CO (HapacTatowmm ntorom);

B) ApxuBbl /| YacoBoun apxuB / BpemeHa N'BC:

% Tpab — BpemMs yyeTa wratHon paboTtbl MBC (HapacTarowmm uto-
rom);

% THuw — Bpems yyeTa oTkaszoB U HC B 'BC (Hapacrtatowmm uto-
rom);
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r) ApxuBbl /| YacoBon apxuB / [laHHble [aTYNKOB:

\% — ob6bem TennoHocutend B TpybonpoBode koHTponmpyemon TC
(HapacTaroLwumM NUTOrom);

M — Macca TennoHocuTensa B Tpybonposoae KoHTponupyemon TC
(HapacTatoLwumM NUTOrom);

Q — KONMM4ecTBO Tenna B TpybonpoBoge koHTponupyemon TC (Ha-
pacTarLMM NTOroM);

tcp — cpeaHsasa Temnepatypa B Tpybonposoge KoHTponupyemon TC;

Pcp — cpeaHee faBneHune B TpybonpoBoae koHTponupyemon TC.

B meHio CytouHoro apxuBa n MecsA4yHoro apxmBa Habop UHOM-
LUMPYEMbIX apXMBHbIX AaHHbIX TAKOM e, Kak B MeHo YacoBoro apxm-
Ba.

MeHo npocMOTpa apXmMBHbIX JaHHbIX UMEKT 3aMKHYTYIO CTPYKTYpPY:
nocne LOCTMXEeHUs NnocriegHen CoOXpaHeHHOW apXMBHOW 3anucu nepe-
X0, NPOUCXOANT K MEepBON COXPAHEHHOW apXMBHOW 3amnucu.

7.2.6. [Ina ynobcTtBa nNpocMoTpa apXxvMBHbIX AaHHbIX B TB npegycMoTpeHa

dyHKkumna Mouck 3anucu. «Bpemsa 3anucu», HeobxogmMmoe AN Havana
noucka, seoaatcs B okHe nHagukaumm MOUCK APX. 3AMNMUCH (puc.43).
B 3aBucmmocTu oT Bnga npocmatpuBaemoro apxmea napametpy Bee-
auTe Bpems 3an. (Beeante Bpems 3anmcun) Heo6xoaNMO Ha3HAUNTb:
- «4YUCNO», «MecdLly», «rog», «4ac», «MUH», «CEeK» — B MEHI 4acoBOro
apxuBa;
- «4UCIIOY, «MECSL», «roA» — B MEHIO CYyTOYHOIrO apxmBa;
- «4UCIIO», KMECSLY, «IOA» — B MEHIO MECSIYHOIO apXmBa.
Mpn 3TOM 3HayeHWe napamMeTpa «4YMUCIO» B MECAYHOM apXxuBe
BCerga AOSMKHO COOTBETCTBOBATb MNOCMEAHEMY KaneHAapHOMY [HHO
Ha3Ha4YeHHOro «mMecsiua.

BBog ycTaHOBNEHHOrO «BpeMeHu 3anucu» (MEeTKM BPEMEHU) U 3a-

nycK npoueaypbl NoMcka NPponCXoamT Nocre HaxaThsi KHOMKM n

Ecnn 3anucb ¢ BBeOEeHHON METKOW BPEMEHW CYLLECTBYET, TO B OK-
He WHOMKaAUUW HayMHaloT oTobpaxaTbCs AaHHble COOTBETCTBYHOLLEN
apPXUBHOW 3anuncu.

Ecnn apxvBHas 3anucb ¢ BBe4EHHOW METKOW BPeMEeHU OTCYTCTBY-
eT, To cTpoka lNoncka He BbINO CMeHseTCa CTPOKON 3anuCb He Hau-
AeHa.
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7.2.7. Ounctka COOEPXXMMOrOo apXMBOB BbLIMOMHAETCA B MEH ApPXUBbI
(puc.43) B pexume CEPBUC. B okHe uHamkaunmn MPOCM. APXUBOB
TC1 gns napameTpa O4mncTKa apx. cregyeTt yCTaHOBUTb 3Ha4YeHue aa

N HaXkaTb KHOMKY a Mocne yero Ha akpaHe TB HekoTopoe Bpems
oynet nuguumposatbca Hagnucs MPOU3BOAUTCA OYUCTKA un no-
noca nporpecca. o okoH4YaHUn onepaumm OYUCTKN apXMBOB MPOUCXO-
AnT Bo3BpaT K okHy nHankauun MPOCM. APXUBOB TC1.

[ns oTkasa oT onepauum O4YUCTKM COOEPKMMOro apXmBoB HEOOXO-

AONMO HaXXaTb KHOTMKY n
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7.3. XXypHanbl

7.3.1. B TennoBbluucnMTENe, KPOME apxuBOB, 4SS perncrpaumm oTKasoB U
HC, a Takke permctpaumm yCTaHOBIEHHbIX PEXMMOB ynpasneHns TB u
3Ha4YeHus1 KOHTPONbHOM cyMMbl 6a3bl napameTpoB (KCB) ncnonbaytoT-
CS1 XXypHansl:

- XXypHan OTk. ATy. (0TKa3oB gatyukos) — Ao 1024 3anucen;
- XXypHan HC — gno 1024 3anucen;
- XXypHan otkasoB TB — o 1024 3anucen;
- XXypHan pexumoB — 10 512 3anucemn;
- XXypHan KCb — o 10 3anucew;
- XXypHan nonb3oBatensa — 1o 1000 sanucen.
Mocne ncyepnaHuna rnybuHbl XXypHaNoB cCOXpaHeHWe HOBOM 3anmcu
NPOUCXOANT NOBEPX NepBOK (N0 BPEMEHN COXPaHEHUS) 3anmcu.

7.3.2. [lpocMOTp coaepXMMOro XXypHanoB Bo3MoxeH B pexnmax PABOTA v

CEPBWC B coOTBETCTBYIOLUX MEHIO:

- XypHansbli / )KypH. OTK. ATY.;

- XXypHansbl / XKypHan HC;

- XXypHansi / XKypHan oTka3soB TB;

- XXypHansbl / )KypHan pexumos,;

- XypHansoi / XXypHan KCB;

- XypHansbl / XXypHan nonb3oBaTens.

[MpocMOTp 3anucen B XypHanax OpraHM3oBaH MO 3aMKHYTOW CXxe-

Me: nocrne AOCTUMXEHUA nocnefHen COXpaHEeHHOW 3anucu nepexopn
NPOMCXOOMT K NepPBON COXpPaHEHHOW 3arncu.

7.3.3. XypHan Otk. Aot4y. n XypHan HC umeloT OAMHAKOBYH CTPYKTYpYy
(puc.44).

O6o03Ha4eHve Buaa my&ana /IHOEKCHbIN HOMEpP 3anucu

flaTa BosH/KHOBEHNS | ¢ XYPHAN OT:il o Bpewms BO3HUKHOBEHMS
(oHATAS) OTK@2 1 =—01.03.15 16:04 — | (cHmmu) oTvasa

O6osHavenve | ~—OTkas M4 TC1// OGosHaueHme
Buaotkasa | *  BO3HMKHOBEHWE cTaryca otkasa

Puc.44. Bung okHa nHgukauum «XXKypHarna oTKka3oB AaTYUMKOBY.

B >XypHarnax coxpaHsatTCs:
- NHOEKCHbIA HOMEP 3anucy;
- Aata 1 BpeMsi BO3HUKHOBEHUS unun cHAaTus otkasa (HC);
- 0603HaveHne Buga otkasa (HC);
- obo3HaueHue cratyc otkasa (HC).
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7.3.4. OTKasbl, BO3HMKaKLWMe B npouecce paboTbl TennosbluncnnTens, uk-
cupytotca B XKypHane oTkasoB TB (puc.45).

O603HaueHwe B1LA XypHana MHAeKCHbIN Homep 3anucu

[lata BosHukHoserns | & WYPHAI OT TB: LIE

(eHATus) oTa3a 109 03,15 16:04—_ | Bpewms BosHuKHOBEHMUS

-

O6osnauerme | = OTKM. NUTaHNS (cHAATMS) OTKa3a
BiAa cobbITUA

Puc.45. Bua okHa niaukaumm «XXypHana otkasoB TB».

B XypHarne oTtkasoB TB coxpaHsawTcs:

- UHOEKCHbI HOMEep 3anucu;
- Aata n BpeMsi BO3HUKHOBEHUS (CHATKS) OTKa3a;
- 0603Ha4YeHne BMaa cobbiTMs: BO3HUKHOBEHME / CHATUE OTKa3a.
7.3.5. 'ameHeHune pexuma ynpasneHna TB cdumkcupyetca B XKypHane pexu-
MOB (puc.46).

Ob603HayeHve B1aa my@ana NHOeKcHbI Homep 3anucu

Aaraycrarosnenus [ yPHAT PEXXMMOB: 5
PERANE 1+02.03.15  10:11 |

HaumeHosakme | | - Pexum PABOTA

pexuMa ynpaBneHus

Bpems ycTaHoBneHus
pexuva

Puc.46. Bua okHa niaukaumm «XXypHana peXxumoB».

B XXypHane coxpaHsoTcs:
- UHOEKCHbI HOMEp 3anucu;
- faTa 1 BpeMs YCTaHOBMEHUS PeXuma;
- HAMMEHOBaHMeE TeKyLLEero pexuma.

7.3.6. Tekywee 3Ha4YeHne KOHTPOSbHOM CyMMbl 6a3bl napamMeTpoB pukcupy-
etca B XypHane KCB (puc.47). 3HadeHne KCB cdopmupyeTcsa B cOOT-
BETCTBUM C YCTAHOBMEHHbLIMW B TEMfOBblMUCAUTENE 3HAYEHUSAMU ANS
Habopa yCTaHOBOYHbIX napameTpoB. CoxpaHeHne CHOpMUPOBAHHOIO
3HayeHus KCBb npoucxoamt npu nepesoge TB B pexum ynpaBneHus
PABOTA.

O603HaveHve BYaa xy@ana /HOekcHbIN HoMep 3anucu

flara coxparieruts | #IKYPHAN KCB: | 1
sHauerna KCb  [=—01.02.15 10:05—— snaverus KCE

Ob03Ha4eHNe KOHTPOMBHON '/KC5= 0x0d 3HayeHne KOHTPOIbHOM
CyMMbI 6a3bl CyMMbI 6a3bl

Bpems coxpaHeHus

Puc.47. Buna okHa nigukaumm «XKypHana KCb».
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B XypHane KCB coxpaHsitoTtcs:

- NHOEKCHbIA HOMEP 3anucy;
- fata u Bpemsi coxpaHeHnsa KCb;
- 3Ha4eHne KCB.
7.3.7. JenctBna nonb3oBaTens nNpu BbINOSTHEHUN HAcTpoek B TB cdukcupyeT-
csa B XXypHane nonb3oBartens (puc.48).

O603HaueHme B1aa my@ana VHAeKCHbIN HoMep 3anuci

flata coxpariennst | ¢ KYPHAIIMONB3: 1 | B spews coxparerus
3HadeHns  1~—01.02.15 10:15 — [ 3HaYeHUs
HasBaHue napametpa
KoHT. pes. nut. —— |
— bbIn = oTKN

— HasBaHue napameTtpa

3HaveHne [0 — | i
penaKTMpoBaHusi YeT =BKN

3HayeHue nocre
peaaKTMpoBaHus

Puc.48. Bua okHa nHgukaumm «XKypHana nonb3oBaTtens».

B XypHane nonb3oBaTtens COXpaHATCSA:
- UHAEKCHbI HOMEp 3anucy;
- AaTa 1 BpeMsa peaakTMpoBaHUsA napameTpa;
- Ha3BaHWe nNapameTpa, 3Ha4YeHMe KOTOPOro peaakTMpoBanocCh;
- 3HayeHne NnapameTpa 0O pefakTUPOBaHUS;
- 3Ha4YeHne napameTpa nocre peaakTMpoBaHuS.
7.3.8. OuncTtka cogepXnMmMoro XypHanoB (3a ucknoveHnem XXypHana pexwu-
moB 1 XypHana KCB) BbinonHsietca B MeHo XKypHanbl B pexume
CEPBUC. [Ons napametpa Ou4MCT. XypHanoB crnenyet YCTaHOBUTb

3HayeHne Aa n HaxkaTb KHOMKY . Nocne 4ero Ha akpaHe TB HekoTO-
poe BpeMsa byaeT nugmumpoatbca Hagnuce MPOU3BOAUTCA OYU-
CTKA v nonoca nporpecca. Mo oKoH4YaHUn onepaumm OYUCTKU XKypHa-
OB NPOUCXOaNT BO3BpaT B MeH0 XKypHansbl.

[lna oTkasa OT onepaumm OYUCTKM COLAEPXKUMOro XypHanos Heob-

XO0OMMO HaXaTb KHOIMKY n
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7.4. ba3a napameTpoB

7.4.1. 3HavyeHMa napaMeTpoB, ycTaHaBnNuBaemblx B TB npu HacTpoike (nmbo
yCTaHaBnNMBaeMbIX aBTOMaTU4eckn), cukcupyotTca B 6Gase, ogHO u3
OKOH MHAMKaLUMKN KOTOPOK NokasaHo Ha puc.49.

OCHOBHOE MEHIO &

> Rara=18.10.14 OBosHaveHve  EavHuubl VHpexcHbiit Homep
» Bpemsa =16:02:20 napametpa U3MepeHus TekyLLeit 3anueu
- Pexum CEPBWC

+ MMpocmotp 6asbl ?\BA3A MAPAMETPOB 172|g
+ Tennocuctema - txg. 3. 1, °C

+ [lpeobpazoBartenu - 10.00 ’

> »:«KPXVIBH 3navenne —|» BbICTP. nep = 172

> Hanbl \ ‘

N Hgti:)T p oiika fapanetpa KoknaHua MH,E\leKCI:IbIVI Homep

> 0 an6°pe napexopna TekyLen 3anucu

Puc.49. Buag okHa niaukaumm 6a3sbl napameTpos.

B okHe nHamnkaumm otobpaxkatoTca:
- NHOEKCHbIA HOMEP 3anucy;
- 0603HaYeHne yCTaHOBOYHOIO napameTpa;
- eQVH1LbI U3MEepeHUs napameTpa (Npu Hann4yMm TakoBbIX);
- 3Ha4YeHMe YCTaHOBOYHOIO NapameTpa;
- KOMaHAa nepexoaa K napameTpy € BbIGpaHHbIM UHOEKCOM.

CocTtaB 6a3bl (hopmupyeTcss aBTOMaTU4eCKn, B 3aBUCUMOCTU OT
BbIMNOMNHEHHbIX B TB HasHaueHuin. NpocmMoTp 6a3bl BO3SMOXEH B PEXU-
max PABOTA n CEPBUC.

7.4.2. [Inqa ObICTpOro nepexona K OkKHy nHaukaumm TpebyemMoro yCTaHOBOYHO-
ro napameTtpa Heobxoammo B cTpoke BbicTp. nep (BbICTpbii nepexon)

KHOMKamu @ E] yCTaHOBUTb TPeBbyeMbIl MHAEKCHBLIN HOMEpP 3anucu

N HaXXaTb KHOMMKY a

Ecnn 3anucb ¢ BBEAEHHBIM MHOEKCHBIM HOMEPOM B base CcyLiecT-
Bye€T, TO B OKHE MHOWKALMN HA4YNHAIOT OTO6pa)KaTbCFI OaHHble COOTBET-
CTBYyHKOLLEro yCTaHOBOYHOIoO napameTpa.

Ecnn 3anucbk ¢ BBEAEHHBIM MHOEKCHBIM HOMEpPOM B 6a3e OTCyTCT-
BYET, TO NPOAOIIKUTCA OTOBpaxkeHne OKHa MHOMKaUMKM nocnegHen npo-
CMOTPEHHOWN 3arnucu.

7.4.3. Tpn nomoLM cepBMCHON NporpaMmmbl 6a3za napameTpoB MOXET ObiTb
coxpaHeHa B Buae otaeribHoro dganna, a 3aatem 3arpyxeHa B TENOBbI-
YynucnuTens.
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8. TEXHUYECKOE OBCIY>XUBAHUE

8.1. BBeaeHHbIN B aKcnnyaTtauuo TeNSIOBbIYUCIINTENb PEKOMEHOYETCH Noa-

8.2.

8.3.

8.4.

8.5.

8.6.

8.7.

8.8.

BepraTb NepnogmyeckoMy OCMOTPY C LeSibio KOHTPONS:
paboTtocnocobHocTu TB;

HaNU4ns HaNPSYKeHNS NUTaHUS;

cobntogeHuns ycnosun akcnnyatauum TB;

OTCYTCTBMSI BHELUHUX rnospexaeHun TB.

MeprognYHOCTL OCMOTPa 3aBUCUT OT YCIIOBWUIA 3KCMyaTauum, HO
He [OoIMKHa ObITb pexe 0AHOro pasa B ABe Heaenw.

HecobntogeHne ycnosun akcnnyaTtaumm TB B cootBetctBumM ¢ n.1.3.7
MOXeT MNPUBECTM K OTKasy npubopa unv npesBbILEHUO JONYCTUMOro
YPOBHS MOrPELLUHOCTN U3MEPEHUM.

BHelwHWe nospexgeHus Takke MOryT nNpuBECTU K MPeBbILLEHMUIO
AONYCTUMOrO YPOBHSA MNOrPELHOCTM  mamepeHun. [pn  nosBneHuu
BHELUHUX MOBPEeXOeHUN n3genust unn kabenen nutaHus, cBs3M HeoO-
XO0OUMO 00paTUTLCA B CEPBUCHBIV LIEHTP UMK pernoHanbHoe npeacra-
BUTENbCTBO ONA onpeaesieHns BO3MOXHOCTU ero AanbHenwen 9Kc-
nnyaraguu.

PaboTtocnocobHocTb npmubopa onpeaenseTcs No Coaep>XaHu UHANKa-
umMn Ha gucnnee TB. lNepeyeHb pUKCMpyeMbIX HEUCNPABHOCTEN U OT-
Ka3oB nepeuncneH B 4.1l P3.

Mpw BO3HMKHOBEHUN cOOst NMMBO OoTKasa B paboTe TB Heobxogmmo ans
NpoBEpPKN NPOU3BECTN Nepesanyck npubopa nytem KpaTKOBPEMEHHOIO
HaxxaTtus kHornku CBPOC (puc.A.3. u.ll P3).

Mpu oTkase ogHOro M3 gaTyMKoB corflacoBaHHou napbl MT gomkHa
Npoun3BoaMTbLCA 3aMeHa 0bomx npeobpasoBaTernien cornacoBaHHON na-
pbl.

Mpn otcytcTBUM cBeveHnsa mHamkatopa TB B pexume CEPBUC nubo
nocne Haxatusi nobéon kHonku B pexume PABOTA HeobGxoommo npo-
BEPUTb HANMune HanpspKeHNsa NUTaHus.

Ecnn pelicteus, npeanpuHATbIE B COOTBETCTBUM C yKasaHHbIMU Bbllle
pekoMeHaauusiMu, He NPUBENM K BOCCTAHOBMEHUIO HOpMarbHOW pabo-
Tbl U3OeNUs, cneayet obpaTUTbLCA B CEPBUCHbIN LIEHTP (permoHanbHoe
npeacTaBUTENbLCTBO) UMK K U3rOTOBUTENNIO U3OENUs.

OTnpaBka npubopa ans NpoBeAeHUs1 NOBEPKN NMOO peMoHTa AorkHa
Nnpomn3BoAMTLCS C nacnopTtoMm npubopa. B conpoBoauTenbHbIX AOKY-
MeHTax HeoOXOAMMO YKasblBaTb MOYTOBbLIE PEKBU3UTLI, TENedOH U
dakc oTnpaBuUTENS, a Takke cnocob n agpec obpaTHON LOCTaBKN.
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9. YNNAKOBKA, XPAHEHUE U TPAHCIOPTUPO-
BAHUE

9.1. TennoBbIMUCANTESNb YNAKOBLIBAETCSA B MHOMBUAYANbHYKO Tapy KaTero-
pumn KY-2 no NOCT 23170 (SWwmK 13 roppnpoBaHHOIO KapToHa).

9.2. TB gomkeH XpaHUTbCHA B yNakoBKE M3roTOBUTENS B CyXOM OTansnvBae-
MOM MOMELLEHNN B COOTBETCTBUMN C YCNOBUAMMU XpaHeHust 1 cornacHo
FOCT 15150. B nomelueHnn ans XxpaHeHUsa He OOSMKHO ObiTb TOKOMpPO-
BOASILLEN MbINW, NAPOB KUCIOT, WEeNoYen, a Takke rasoB, Bbi3blBaOLLNX
KOPPO3M1IO 1 paspyLUaloLwmnX N30nsUmIo.

TennoBbluMCNIUTENb He TpebyeT cneumanbHOro TEXHUYECKOro 06-
CNY)XMBaHUS NpU XpaHeHWW, Kpome TpeboBaHMS MO OTKMYEHUO Ha
nepuoa XpaHeHus U TPaHCNOPTMPOBaHNS pe3epBHON BaTapew.

9.3. TennoBbIMUCIIUTENN MOTYT TPAHCMOPTMPOBATLCA aBTOMOOMIbHBIM,
PEYHBIM, XEeNe3HOAOPOXHbIM U aBUaLMOHHLIM TPAHCMNOPTOM MpPWU CO-
6nioaeHn cneayowmnx yCrnoBuii:

- TPAHCMOPTMPOBKA OCYLLECTBNAETCS B 3aBOACKOWN Tape;

- OTCYTCTBYET NnpsiMoe Bo3aenCcTBue Bnaru;

- Temnepartypa He BbIXOAWUT 3a npeaensl oT MuHyc 25 go 55 °C;
- BNaXHOCTb He npesbiwaeT 98 % npu TemnepaTtype o 35 °C;

- Bubpauusa Haxoautcs B guanasoHe ot 10 go 500 Iy ¢ amnnutygon oo
0,35 MM nnu yckopeHuem go 49 m/c?:

- yoapbl CO 3Ha4eHneM NMKOBOro yckopeHusi 4o 98 m/c?;

- YNOXEeHHble B TpaHCNopTe U3aenus 3akpenneHbl Bo u3bexaHne nage-
HUSA 1 coyaapeHuit.
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10. METOOUKA NOBEPKU

HacTosilian meToauka ycTaHaBnvMBaeT MeTodbl WU CpeacTBa nep-

BUYHOM U HepMOﬂquCKOIZ NMnoBEpPKN TENSIOBbLIYUCIIUTESNEN.

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

MeTtoaunka nosepkn TennosblidmncnuTenen «B3JIET TCPB» ytBep-

xaeHa "y CU oryr BHUNP.
MexnoBepoyHbIn NHTepBan — 4 roaa.

10.1. Onepauum noBepku

10.1.1. Npwu npoBeaeHUM NOBEPKM AOIMKHbI ObITb BbINOMHEHBLI Onepauumn, yka-

3aHHble B Tabn.11.

Ta6bnuua 11
MMyHKT Onepauun, NnpoBoAMMbIE NPY AaH-
HanmeHoBaHune onepauw?l OOKyMeHTa HOM Bu1AE NOBEPKA
Nno NOoBEpPKe nepBnyHasa nepunoanyeckasa

1. BHeWwHWn ocMoTp 10.7.1 + +
2. OnpoboBaHue 10.7.2 + +
3. NoaTteepxxaeHne cOOTBETCTBUSA NPO- 10.7.3 + +
rpammHoro obecneyeHus T
4. OnpefgeneHne norpeLlHocTy Npu nsme-
peHun obbema (Macchl) u cpegHero o6b- 10.7.4 + +
€MHOro (MaccoBoro) pacxoga
5. OnpegeneHne NoOrpeLHoOCcT Npu name-
peHun TemnepaTypbl U pa3HOCTU Temnepa- 10.7.5 + +
Typ
6. OnpegeneHne NOrpeLHoOCTX Npu name- 10.7.6 + +
peHnn gaBreHus
7. OnpegenexHune NOrpeLwHoCTM Npu n3me-
pPeHMM KoNnyecTBa TEMNSIOBOM 3HEPINN U Te- 10.7.7 + +
MOBOW MOLLHOCTHU
8. OnpepgeneHune NOrpeLHoCTM Npu name- 10.7.8 + +

PEHUU SNEKTPUYECKON SHEPTUUN (MOLLHOCTM)

10.1.2. Mo cornacoBaHuto ¢ npeactasutenem LICM noBepka MoXeT nNpoBo-
ANTbCS NO COKpaLLleHHOW nporpamMmme. NMpn 3TOM NOrpeLHoOCTb n3mepe-

HUA OTAEeJ1bHbIX MapaMeTpoB MOXEeT HE onpenenAaTbCA.

10.1.3. JonyckaeTcsa noBepsaTb TB (KaHanbl MamMepeHusa OTAeSNbHbIX napa-
METPOB) HE BO BCEX AuanasoHax 3HA4YeHUN napameTpoB, a TOMbKO B
aKcnnyaTauMoHHOM AmanasoHe (B T.4. B cooTBeTCcTBUM C «[1paBunamm
yyeTa TEnnoBON 3HEPrM U TENSIOHOCUTENS»), TONbKO AN M3Mepse-
MbIX MapamMeTpoB W TOJSIbKO MO MCMNOSMb3yeMbIM KaHanam BblBOOA WH-

dopmauuu.
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10.2. CpeacTtBa noBepku
10.2.1. lNpu npoBeneHUN MOBEPKN NPUMEHSETCH criegyouiee noBepoyHoe

obopyaoBaHue:

1) cpeacTBa M3MepeHUst U KOHTPONs:

marasvH conpotusnenun P 4831, TOCT 23737, npefernbl Jonyckaemo-
ro OTKIoHeHus conpoTtueneHns +0,022 %;

BonbTMeTp B7-43 Tr2.710.026 TO, ananasoH 10 mkB-1000 B, oTHoCuK-
TenbHasa norpewHocTs £ 0,2 %;

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

yactoTomep Y3-64 [JIN 2.721.066 TY, ananasoH 0-150 My, oTHoCK-
TenbHasa norpewwHocTs + 0,01 %;

WCTOYHUK NMUTaHUsA noctosiHHoro toka b5-49, ananason 0,001-1 A, He-
ctabunbHocTb + 0,005 %;

pPe3NCTopbl NPELM3NOHHbIE (MMUTUPYIOLLME COOTBETCTBYHOLLME NPEeod-
pasoBaTenu).

2) BcniomorarterbHble YCTPOMCTBa:
- reHepaTtop nMmnynbcoB [5-88 B3.264.117 TY, yactota 1 'y - 1 Mly;
- ocuunnorpacd C1-96 2.044.011 TY,
- IBM- coBMeCTUMbIN NepCoHanbHbIN KOMMNbIOTEP.

10.2.2. JonyckaeTcsa npumeHeHue apyroro obopyaoBaHus, npubopoB n yCT-

POWNCTB, XapaKTEPUCTMKMN KOTOPbIX HE YCTYNaKT xapakrepuctmkam obo-
pygoBaHna u npubopos, npmBedeHHbIXx B n.10.2.1. lNpu oTtcytcTBuUmn
obopyaoBaHMa 1 NpPUBOPOB C XapakTepUCTUKaMW, He YCTynarLumm
yKasaHHbIM, MO COrfnacoBaHWo C npegcrasuTerneMm opraHa Poccrah-
AapTa, BbIMOMHAKOLWMM MOBEPKY, OONYCKaeTcs npuMmeHeHne obopyno-
BaHWA M NpUBOPOB C XapakTepucTUkamu, OCTaTOYHbIMU AS1S nony4ye-
HWSA OOCTOBEPHOrO pesynbTaTta NoBEPKMU.

10.2.3. Bce cpenctea namMepeHus M KOHTPOSS AO0SKHbI ObiTb NOBEpeHbl U

NMMeTb ﬂ,GI?ICTByFOLIJ,VIG cBuaeTenbCcTBa Ui OTMETKN O NMOBEPKe.

10.3. Tpe6oBaHus K KBanndukaumm nosepurtenemn

K npoBeaeHuto n3amepeHuin npu rnoeepke 1 o6paboTke pesynbTaTos
N3MepEeHUIn OonycKalTcsa nviua, aTTecToBaHHbIE B KA4YeCcTBe NnoBepute-
nen, n3yumBLIMe IKCNyaTauMoHHYo AokymeHTauuo Ha TB u cpeactea
NMOBEPKW, MMEIOLLME ONbIT NoBepkM NpubopoB ydyeTa Tenna, a Takke
npoLuealme UHCTPYKTaX No TexXHUKe Ge3onacHOCTM B YCTaHOBMEHHOM
nopsigke.

10.4. TpeboBaHuA 6e30nacHOCTH
10.4.1. Mpun npoBeaeHUN NOBEPKN OOIMKHbI cobntogaTbes TpeboBaHus 6e3o-

NMacHOCTU B COOTBETCTBUU C «[1paBunamm TeXHU4ECKOW akcnnyaTtauum
3NEKTPOYCTaHOBOK noTpebutenen» mn «MexoTpacnesbiMn NpaBunamm
no oxpaHe Ttpyaa (lMpasunamn 6e3onacHOCTU) MpM  3KCnnyaTauuu
3NEKTPOYCTaHOBOKY.
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10.4.2. MNpun paboTte c mM3MmepuTenbHbIMU Npubopamn 1 BCnoMoraTenbHbIM
obopynoBaHMeM AOMKHbI cobnogaTtbest TpeboBaHUs Ge3onacHoCTH,
OrOBOPEHHbLIE B COOTBETCTBYIOLLUMX TEXHUYECKMX OMUCAHUAX U PYKOBO-
ACTBax Mo aKcnfyaTaumn.

10.5. YcnoBusa npoBeAeHUs NOBEPKU

Mpu npoBeaeHMM NOBEPKU OOMKHbI cobrogaTbcs creayroLme yc-
noBus:

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

- BHELWHNE 3MEKTPUYECKME U MarHUTHbIE MONSA HaNPsHPKEHHOCTbIO He 60-
nee 40 A/wm;

- NTaHMe HanpsXXeHMeM NOCTOAHHOro ToKa oT 22 [0 26 B;

[lonyckaeTcs BbINONHEHNE NOBEPKM B paboumx yCrnoBusX aKchnya-
Tauum TENNOBbIMUCIINTENSA NpY cobntogeHnn TpeboBaHU K YCNOBUAM
aKcnnyaTauum NnoBepoYHoro o6opyaoBaHus.

10.6. MoaroToBKa kK NpoBeAEHUIO NOBEPKU

10.6.1. lepen npoBeaeHNEM MOBEPKU OOMMKHbI OblTb BbIMNOMHEHbI Cneayo-
e nogrotoBuTenbHble paboThl:

- MPOBEpPKa HanMuMsi NOBEPOYHOro obopyaoBaHUS B COOTBETCTBUM C
n.10.2 HacTosALWEro pykoBOACTBA;

- NpoBepKa Haln4nsa LleIZCTBy}OLIJ,VIX cBMnaeTenbCTB Ui OTMETOK O NoBeEp-
Ke cpeactB UaMepeHnAa n KOHTpPOIis,

- NpoBepka cobntogeHns ycnosuin n.10.5.

10.6.2. Nepen npoBeaeHNeEM NOBEPKM OOMKHA OblTb NpoBEAEHa NOArOTOBKA
K paboTe kaxgoro npubopa, BXoasLwero B COCTaB NoBEPOYHOro obopy-
AO0BaHus, B COOTBETCTBUM C €0 MHCTPYKLMEN MO IKCNyaTaumm.

10.6.3. lepen npoBeaeHMeM MOBEPKM AOMKHA ObiTb cobpaHa noBepo4vHas
cxema (puc.A.1 MpunoxeHne A). MarasuH conpoTtusneHun (R) nmutu-
pyeT INT, reHepatop umnynscos (') — MNP, nctoyHuk Toka — 7.

MpumeyaHue. NoBepka MOXET BbIMOMHATLCA B pexume HacTponku TB.
B atom cny4vae kaHanbl uamepeHus u yHkumn TB, He cBsi3aHHble C
noBepsieMbIM KaHaroMm (noBepsaemMon yHKUnen), MoryT OTKnoYaTbCS.

10.7. NMpoBeaeHne NOBepPKU
10.7.1. BHewwHUn ocmoTp

MNpy NpoBeAEHUN BHELLUHEro OCMOTpa AOMKHO ObiTb YCTaHOBMEHO
COOTBETCTBUE BHeLWHero Buaa TB cneaytowmm TpeboBaHUSM:

- Ha TB pgormkeH bbITb HaHeCeH 3aBOA4CKON HOMEP;

- Ha TB He AomKHO BbITb MEXaHUYEeCKUX NOBPEXaeHU n aedekToB no-
KPpbITUIA, NPENsTCTBYIOLMX YTEHUIO HAOMUCEN U CHATUKO OTCYETOB MO
nHOnKaTopy.

TB, 3abpakoBaHHble NPV BHELLUHEM OCMOTPE, K MOBEpKe He Aonyc-
KatoTcs.
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Mo pesynbTatam ocmMoTpa AenaeTcsa OTMeTKa O COOTBETCTBUWN B
npoTokone (MpunoxeHue A).

10.7.2. Onpo6boBaHue

Mepen npoBeageHvem onpoboBaHMs cobupaeTca NoBepoyHasa cxe-
mMa (puc.A.1).

OnpoboBaHune gonyckaeTcs NPOBOAUTb B OTCYTCTBUM NpeacTaBu-
Tenda opraHa PocctaHgapTa.

Heobxoanmo npoBepuUTb Hannyne nHankaumm naMmepAaemMbiX N KOH-
TPpOJIMPYyEMBIX NapamMeTpoB, Harnn4ne KOMMyHMKaLlMOHHOIZ CBA3N C nep-
COHaJllbHbIM KOMMNbKOTEPOM, HariM4ne CUrHasnioB Ha Bbixogax.

Mpu nogade Ha mamepuTenbHble KaHanbl TB BO3gencTBuin, cooT-
BETCTBYHOLUMX U3MEPAEMbIM NapameTpam, LOSMKHbI M3MEHSTLCS COOT-
BeTCTBYOLLME NoKasaHna TB.

Mpumeyanme. Mpn onpoboBaHmm TB npoBepka Npou3BOaUTCA MO
UMELLNMCA MHPOPMALIMOHHBIM BbIXOAAM.

10.7.3. NoaTtBepxaeHne COOTBETCTBUS NPOrpaMMHOro obecneveHns

Onepauusa «loaTBepXxaeHne cCOOTBETCTBUSA MporpammMHoro obec-
nevyeHns» BKMOYaeT:

- onpegeneHne MAEHTUPUKALMOHHOIO HaMMEHOBaHUS MNPOrpaMmMHOro
obecneyvyeHus;

- onpegeneHve Homepa Bepcun (MOEHTUMUKAUMOHHOIO Homepa) Mpo-
rpaMmHoro obecneyeHus;

- onpegeneHve UMpoBOro naeHTugukaTopa (KOHTPOSbHOM CyMMbI UC-
NOSTHAEMOro Koga) NporpaMmMHoro obecneyeHus.

Mpounssogutcsa BkntoveHne TB. lNocne nogayn nuTaHus BCTPOEH-
Hoe nporpaMmmHoe obecnedeHne TB BbINONHAET psag camogmarHocTu-
YeCKMX NPOBEPOK, B TOM YMCfe MPOBEPKY LLEeNOCTHOCTU KOHurypaum-
OHHbIX JA@HHbIX 1 HEM3MEHHOCTW MUCMNOSTHAEMOro Koda, NyTeM pacyeTa n
nyoGnmnkaunumn KOHTPOMbHOW CYMMBbI.

Mpn atom Ha uHamkatope TB (MM Ha NOOKMOYEHHOM K UHTEp-
dencHomy Bbixogy TB komnbtoTepe) byayT oTpaxaTbCs cregylowime
AaHHbIE:

- ngeHTMdmrKaumoHHoe HaunmeHosaHue [0;
- Homep Bepcumn (MgeHTUmKaunoHHblin Homep) MO;
- UndppoBon naeHTugukaTop (KoHTponsHasa cymma) Mo.

PesynbTaT nogTBepXaeHnsa coOOTBETCTBUSA NpOrpaMmHoro obecne-
YEeHUS CYMTaEeTCH MONOXKUTENBbHbLIM, €CIU NOMyYeHHbIEe MAEHTUdUKaLm-
OHHble AaHHble MO CU (ngeHTugmkaumoHHoe HanMeHoBaHne, HoOMep
Bepcun (MOEeHTUUKALMOHHBIA HOMEP) U UMPOBON MAEHTUDUKATOP)
COOTBETCTBYIOT MAEHTUPUKALMOHHBIM [aHHbIM, YKa3aHHbIM B onuca-
HUW TUNa cpencTBa N3MEPEHNN.

Mo pesynbTaTam noATBEPXOEHUS COOTBETCTBUA MNPOrpamMMHOro
obecrneyeHnsa genaetca oTMeTka O cooTBeTcTBMM B npotokosne (Mpu-
noxexHue A).

104



10.7.4. Onpegenexve norpewHoct TB npu namepeHnn obvema (Maccol) 1
cpegHero o6bemHoro (MaccoBoro) pacxoga

MmnynbcHbIM BXO4 noBepsieMoro TB, reHepaTop npsiMoyronbHbIX
UMMNYNbCOB U 4acTOTOMEP COEAMHSATCA TakMM obpas3oM, YToObl MM-
nynbCbl C reHepaTopa noctynanu Ha MMNynbCHbIA BXxo4 TB n cyeTHbIN
BXo4 4vactotomepa. McxogHo yactotomep obHynsietcs. Mo paspe-
warwemMy curHany (CUMHXpouMIMyrnbCy) UMMYbCbl C reHepaTopa Havu-
HaloT noctynaTb Ha Bxo4 TB n yactotomep. [Ans npoBeaeHUsa nNoBepKu
Heobxoanmo nopaTtb Ha Bxod He MeHee 500 umnynbcoB. [encTsu-
TenbHOe 3HayeHne obbema Xuakoctn Vo (M3), BbluMcnsaeTcs no cop-
Mmyne:

Vo =N-K, (10.1)

rae N — Kkonun4yecTtBo nMnynbcos, NoACHNTaHHOE YaCTOTOMEPOM, LUT.;

Knpi — KOHCTaHTa npeobpasoBaHus MMNynbcHoro sBxopda TB (Bec
nmnyneca), M>/umn.

[ns onpegenexHns 3Ha4YeHUs Macchbl XXMAKOCTU UCNONb3YeTCca 3Ha-
yeHne TemnepaTtypbl (90+10)°C n 3HaveHne pasneHmsa (1,6 + 0,16)
Mla, 3agaHHble C MOMOLLBD MMUTATOPOB UM NPOrpamMmmMHO. Ha ocHo-
BaHUN 3TUX 3HAYEHWUI onpefensieTcs MAOTHOCTb MOBEPOYHOW XMOKO-
cTn. [encTBuTEeNbHOE 3Ha4YeHWe MaccChl XMAKOCTM onpegensercs no

dopmyrne:

my =V, p, (10.2)

roe moe— OeUCTBUTENbHOE 3HAYEeHUe Macehl XUOKOCTH, Kr;

p — MNIOTHOCTb XWOKOCTW, onpeferneHHas no Tabnuuam CC[L
rCcccp 98-2000, kr/im®.

HencrtButenbHoe 3HayeHue cpegHero o6bemMHoro Qyo (MaccoBoro
Qmo) pacxoga TennoHocuTensa onpegenserca no gopmynam (10.3) u
(10.4) cooTBETCTBEHHO.

Q-2 (10.3)
G, =%, (10.4)

roe T, — Bpems nsmMepeHus, u.

Mpn cunTbiBaHUM NOKa3aHUM C MHAMKaTopa M RS-Bbixoga BbINOM-
HAITCA cregyowune npouenypbl. Ha TB yctaHaBnvBaeTcs pexunm nH-
Avkauum noeepsemMoro napametpa. Ha nogknioveHHOM K RS-Bbixogy
nepcoHanbHOM KOMMbIOTEPE YCTaHaBMBAETCA PEXMM BblBOAA HaA 3K-
paH nosepsiemoro napametpa. lNepen kaxgbiM namMepeHuem B nose-
POYHON TOYKE MPOU3BOAUTCS perucTpaumsi HayanbHOro 3HadYeHns 06b-
ema V, (Maccbl my). Mo okOHYaHUKM nogayn UMNynbCOB B AAHHOW NOBe-
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POYHOIN TOYKE PErMCTPUPYETCS KOHEYHoe 3HaveHue obbema Vy (Macchbl
my). Mo pa3HOCTV NoKa3aHWU paccYMTLIBAETCS U3MEPEHHOEe 3HayeHue
obbema V, (Maccbl m,) TENNOHOCUTENS:

V.(m,)=V,(m)-V,(m,). (10.5)

M3mepeHHbin cpegHun obbeMHbin Qy, (MaccoBbin Qn,) pacxon
TennoHocuUTenNs, npowenlero Yepes TB, onpegenaeTtca no gopmyrne:

Vu(m,)
T

n

Q,(@Q,)= (10.6)

OnpegeneHne OTHOCUTENbHOM NorpewHocT TB npu mnamepeHun
ob6bema (Maccbl) TENNOHOCUTENS B i-TOWN NOBEPOYHON TOYKE BbIMOSHS-
eTcsa no opmyrne:

8 — V(m)wi - V(m)Oi
V(m); V(m)Oi

-100% (10.7)

OnpegeneHne OTHOCUTENbHOM norpewwHocT TB npu mnamepeHun
cpegHero o6bLEMHOro (MaccoBoro) pacxoga TenIOHOCUTENS BbINOSTHSA-
eTcsa no opmyne:

s = QV(QS)VW«_QQ)VO.(QM” 100%  (10.8)

PesynbTaTbl NOBEPKM CYUMTAIOTCH NOSIOXKUTENBbHBIMU, €CMN OTHOCU-
TenbHas norpewHocTb TB npu namepeHun obvema (Maccol), cpeaHero
06beMHOro (MaccoBoro) pacxoga TENMOHOCUTENSA BO BCEX MOBEPOYHbIX
TOYKax He npesblaeT 3HavYeHun + 0,2 %.

Mo pesynbTaTaM NOBEpKM AefiaeTcsi oTMeTKa O COOTBETCTBUM B
npoTokone (MpunoxeHune A).

10.7.5. OnpegenexHve norpelHocTy TB npu nsamepeHun temnepaTypbl Ten-
noHocuTens

[na noBepkn kaHana uaMepeHus Temnepartypbl K Bxogy TB noga-
KrtoyaeTcs marasmH conpotmeneHmn R.

lMoBepka BbLINOMHAETCA NPU CONPOTUBMEHUSIX MarasmHOB, COOTBET-
creytowmnx temnepatype (30 + 1)°C, (70 + 2)°C, (130 + 5)°C. B cooTt-
BETCTBMM C YCTAHOBMIEHHbIM Ha MarasvHe CONpoTUBEHNEM onpeaens-
eTcs AencTBuUTeNbHOE 3HadeHne TemnepaTypbl to. C TB (B TOM uuncne
no RS-BbIXO4Y) CUMTLIBAETCA M3MEPEHHOE 3HAYeHne TemnepaTypbl t,.
B kaxxgon noBepoYHON TOYKE CHMMAaeTCcs Mo Tpu 3Ha4veHus t, n onpe-
aensietca cpegHee apugmeTtmyeckoe no popmyne (10.10).

tmi + tm2i + tVI3i
tyoni = 3 : (10.9)
roe tui, twzi, twsi — W3MEpeHHble 3HayeHud TemnepaTtypbl B I-TOW

noBepoYvHoOn Touke, °C;
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tucpi — CPEAHEE 3HAYeHe U3MepeHHON TemnepaTypbl B i-TOW MoBe-
pPOYHON TOuKe, °C.

OnpepgeneHve OTHOCUTENbHOW MorpewwHocTM TB npu nsmepeHum
TemnepaTtypbl BbINOMHAETCSA Mo hopmyrne:

t,eoi - Lo
Sp = %"'-100% : (10.10)

(o]

roe Ot — OTHOCUTENbHAA NOrpeLHoCTb TB B i-TOW NOBEPOYHON TOYKe
npu namepeHun TemnepaTtypsbl, %;

toi — AENCTBUTENBHOE 3HAYEeHNE TeMnepaTypbl B i-TOM NOBEPOYHOM
TOYKe, onpeaenieHHON No NnokasaHnaM mMarasmHa conpoTmsreHni, °C.

PesynbTaTbl NOBEPKN CUUTAIOTCA MOMOXKUTESIbHLIMWU, €CIIu OTHOCHK-
TenbHble norpewHoctTn TB npu nsmepeHun TemnepaTypbl BO BCEX MO-
BEPOYHbIX TOYKaX He NpeBbIWaT 3Ha4vyeHnn + 0,2 %.

Mo pesynbTatam nNoBepku AeriaeTcsa oTMeTKa O COOTBETCTBUM B
npotokone (MpunoxeHue A).

10.7.6. OnpenenexHune norpewHocT TB npun namepeHnn gasneHns

[na noBepku KaHana namepeHna aasnexust TB k ero Bxogy BMecTo
ML nogknioyaeTcs UCTOYHUK ToKa. [loBepka BbIMOMHAETCA NpU TOKax,
cooTBeTcTBYOWMX AasneHnam 0,25-Pyans, 0,5:-Puans, 0,9-Puaves, rae Puaus
— Haubornbluee 3HayeHMe uamepsaemMoro fasneHund. Tok ycTaHasnmBa-
etca ¢ gonyckom + 10 %. B coOTBETCTBMU C YCTAHOBIMEHHBLIM TOKOM
onpefenseTca 4eNCcTBUTENbHOE 3HadYeHue gaBnenus Py

TB ycTtaHaBnuBaeTcs B pexum nHankauumn gasnenus. C TB (B Tom
yucne no RS-BbIXOAY) CYMTLIBAETCS M3MEPEHHOE 3HAYEHWE OaBMEHUs
P,. B kaxgon noBepoYHON TOYKE CHMMAETCs No Tpu 3HadeHus P, n on-
pepensieTcs cpegHee apudmeTmyeckoe B COOTBETCTBUN C (POPMYIOMN:

— I:>|/|1i + PVI2i + PVI3i

P|/|cpi - 3

: (10.11)

ra€ Puti, Pu2i, Pusi — wn3MepeHHble 3HayeHusa [OaBfieHusi B i-TOW
nosepo4yHon Touke, Mlla;

Pu cpi — CpeaHee 3HavYeHne M3MepeHHOro AaBrieHusa B i-ToW nose-
poyHoun Touke, Mla.

OnpegeneHne NOrpeLwHoCT NpU U3MepPEHUN OaBreHUsi BbIMNOSHSA-
eTcsd no opmyne:

chpi B I:)Oi o
STBpi = P— : 100 /0 (1012)

0

PesynbTaTel NpOBEPKN CUUTAKOTCA MONOXUTENbHbIMU, €cnu no-
rpewHocTb TB npun namepeHnn aaBneHns BO BCEX NOBEPOYHbBIX TOYKaxX
He npesblwaet = 0,5 %.

B npotokone (MpunoxeHne A) genaetcs oTMeTKa O COOTBETCTBUM.

10.7.7. OnpegeneHuve norpewHocT TB npu namepeHum konunyectsa Tenso-
BOW 3HEPrnn 1 TeN0BOMN MOLLHOCTH
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MoBepka TB npu namepeHnn Konu4ecTsa TENSIOBOM 3HEPrum u Te-
NOBOM MOLLHOCTW BbINOJTHAETCA B COOTBETCTBUM C Tabn.12.

Tabnuua 12
lMoBepo4Has MuHnmansHoe Heobxogumoe Temnepartypa
TouKa KONN4YeCTBO MMNYbCOB, (00BbEM, M3) TennoHocutens, °C
1 4000 (40) 30+1
2 4000 (40) 70+ 2
3 4000 (40) 130+ 5

MmnynbcHbin BXOA TB, reHepaTop MpsiIMOYrofibHbIX MMMYIbCOB Y
YacTOTOMeEp NOAKMYATCA TakuM 06pa3oM, YTOObI UMMYINbLChI C reHe-
paTopa no paspellarlwemMy CcurHany HadmHanuM nocTynatb Ha UM-
nynbCHbIM BXo4 TB m cyeTHbIn Bxon 4YactotoMmepa. Ha Bxoabl TB,
npegHasHa4vyeHHble ans nogkntodeHna MNT, noakniyarTcss MarasuHbl
conpotmeneHuin. N0 MMUTUpyeTca C MOMOLLBbKD UCTOYHMKA TOKa Wu
3HayeHue OaBreHusa BBOOAMTCA MporpamMmMHo. [laBneHue ycTaHaBnvBa-
eTcsa oMKCupoBaHHbIM 13 ananasoHa 0,1-1,6 Mla.

C yd4eToM TemnepaTtypbl U OaBlieHUA onpeaendeTcAa SHTallbnnAa
TenroHocuTen4.

Mepen kaxabiM n3MepeHnemM B NMOBEPOYHON TOYKE MPOU3BOAUTCS
cbpoc nokasaHu YactoTomepa U perncTpauns HavanbHOro 3HaYeHus
W, [kBT-u (['kan)] no nokasaHusm mnHgukatopa TB B pexume uHavka-
UMK KOnMyecTBa TENnSI0BOW SHEPruM U no nokasaHusM NepcoHanbHOro
KoMmnbloTepa, nogknoyaemoro k TB no RS-Bbixoay.

[Mocne okoH4YaHMsA npouecca Nogayn UMMyfbCOB pPerucTpupyeTcs
KOoHe4yHoe 3HaveHne Wk [kBT-y ([kan)] Ha nHaukatope TB (n/vnu MNK) n
yucno mmnynbcoB N, namepeHHoe cyetumkom nmnynscos (Cul). MNoka-
3aHus uHgukatopa TB dukeupyrotcs no ucted4eHmn 6 MyMH nNocre OKOH-
YaHust Habopa KonmMyecTsa UMNYNbLCOB B JAHHOW MOBEPOYHOM TOYKE.

M3mepeHHOe 3HadeHne KonmyecTBa TEMNSIOBOM 3HEPrum paccyuTbl-
BaeTCs No pasHOCTU MokasaHun TB:
Wmi = WKi - WHi ; (1013)
rae W, — W3MEpPEHHOe KOMWYecTBO TEMSOBOM 3HEpruM B i-TOW
noBepoYvHon Touke, KBT-y ([kan);

W, — HayanbHoe 3HayeHue nokasaHun TB B i-TOM NoBepo4HOM
TOuKe, KBTy ([kan);

W, — KOHEYHOE 3HayeHne nokasaHun TB B i-TOW NOBEPOYHON TOY-
ke, KBT-u ((kan).

M3amepeHHOe 3HayeHne TennoBoM MOLLHOCTW onpegendeTrca no
dopmyrne:

E = W, 10.14
wi T ! ( ) )
cY
roe E,i — wv3MepeHHoe 3HavyeHue TenmnoBOoM MOLUHOCTU B i-TOW

nosepoYvHon Touke KBT (kan/v);
Teu— Bpems cyeta nmnynscos W, B i-TOM MNOBEPOYHOM TOYKE, .
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[lencTBuTENbHOE 3HA4YeHWE KonmMyecTBa TEMNOBOM 3HEprun ans
TeX Xe 3Ha4YeHu napameTpoB TEMSIOHOCUTENS onpeaensieTcsa no dop-
Mmyne:

Wy =h;-p;-N;-K_; (10.15)

roe Woi — AenCTBUTENbHOE 3HAYeHNe KonnyecTsa TensnoBon 3Heprum B
I-TOW NOBEepOYHOM TOYKe, KBT-y ([kan);

hi — aHTanbnus TennoHocuTend, onpeaensieMasl Mo 3HayYeHUAM
UMUTUPYEMbBIX TemnepaTypbl U AaBMAEHUS B i-TOM NOBEPOYHOM TOYKE,
KBT-u/kr (Mkan/kr);

Kp— KOHCTaHTa I'IpeO6p33088HVIFI no nMnynbCHOMY BXoAy, MS/I/IMI'I;

Ni — KONMYEeCTBO MMMNYNbCOB, HACYNTAHHOE YacTOTOMEPOM B i-TON
MOBEPOYHOW TOYKe, LUT.;

pi — NAOTHOCTb TEMSIOHOCUTENSA NPWU NapamMmeTpax TeNIOHOCUMTENS B
i-TOM NOBEPOYHOWN TOYKE, Kr/m®.

[encrTButenbHoOe 3HayeHue TEenrnoBOM MOLLUHOCTU onpegensieTcs
no goopmyrne:

E, =2 (10.16)

roe Eo — pencrButenbHoe 3HaYeHue TEennoBOM MOLLHOCTM B i-TOW
noBepoYHoOn Touke, KBT ([kan/v).

OTHocuTEeNbHas NorpewwHocTs TB npu nsamepeHun Konmyectea Te-
MIIOBOW 3HEPrMn paccynTbiBaeTcs no opmyrne:

Wi Woi 10006 (10.17)

STBWI' =
0i

rae Wy — OEeWUCTBUTENbHOE 3HadYeHue TEensioBOW 3JHEeprum B i-TOW
noBepo4vHon Touke, KBT-4 ([kan);

W, — cpegHee 3HayeHMe MW3MEPEHHOro KonuyectBa TensioBoWn
3HEepruu B i-TOM NOBEPOYHOM TouKe, KBT-u ([kan);

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

OTHocuTenbHble norpewHocT TB npu M3MepeHuu TenrnoBon
MOLLIHOCTWN paccynTbiBalOTCA No oopmyrne:

8 1 =%-100%; (10.18)

0i
rne Eo — pencrButenbHoe 3HadeHue TEensoBOM MOLLHOCTU B i-TOWM
noBepoYvHon Touke, KBT (Mkan/v);

E.i — cpegHee 3Ha4YeHne U3MepPEHHOM TENNOBOM MOLLHOCTMU B i-TOWM
noBepoYvHon Touke, KBT (Mkan/v);

d1BEi — OTHOCUTENbBbHAA NMOrPeLWHOCTb TB npn namepeHnn TennoBon
MOLLIHOCTU B i-TOM NOBEPOYHOM Touke, %.

109



Pe3yﬂbTaTbI NOBEPKN CYHNTAKOTCA NOJIOKUTENTbHbIMW, €CITM OTHOCU-
TellbHaA NOrpewHoCTb Npn N3aMepeHNN KonnyecTtea TENoBoun QHEPInn
N TenrnoBOW MOLLHOCTU BO BCEX NMOBEPOYHbIX TOYKaxX He rMpeBblllaeT
*+ 0,5 %.

Mo pesynbTaTam noBepku genaetca oTmeTka B npotokone (Mpu-
noxeHue A).

NMPUMEYAHNA.

1. [onyckaeTcs onpeaensTb NOrpeLlHoCTb TOMbKO NPy U3MepPeHUN KOmnu-
4yecTBa TEMMOBOW SHEPIUM.

2. lNpu npoBeaeHNn NOBEPKM B COOTBETCTBUM C TpeboBaHuamu n.10.7.7
onpegeneHue norpewHoctn TB npu namepeHnn pacxoga, Temnepary-
pbl U aBrneHna JonyckaeTcs He BbINOSMHATb.

10.7.8. OnpepeneHne norpewHocT TB npu u3MepeHun anekTpuveckomn
3HEeprumn ocyLecTBnaeTcsa cnegyowmm obpasom.

MmnynbcHbIN BXOA nosepsieMoro TB, reHepaTop NPAMOYrofibHbIX
UMNYNbCOB UM 4acTOTOMEP COEAMHAITCA TakMM obpas3oM, YTOObl MM-
nynbCbl C reHepaTopa NocTynanu Ha UMNYNbCHbIN BXxo4 TB 1 cyeTHbIn
BXo4 4Yactotomepa. McxogHo yactotomep ob6Hynsietcda. Mo paspe-
WwarowemMy curHany (CUMHXpoOUMMynbCy) MMNYIbCbl C reHepaTtopa Hadu-
HalOT noctynaTb Ha Bxo4 TB n yactotomep. [Ans npoBeaeHUsa noBepKu
HeobxoauMo nogaTtb Ha Bxog noodvepenHo 500, 1000 n 1500 mmnyne-
coB. [lencTBuTENbHOE 3HA4YeHWe anekTpudeckon aHeprn Wao (KBT-4)

BbIHNCIIAETCA MO (bopmyne:
N

Wy, = (10.19)
Knpi
rae N — KofinmyecTBo nMnyrnbcoB, NOACHNTAHHOE YaCTOTOMEPOM, LUT.;

Knpi — KOHCTaHTa npeobpasoBaHus uMMMyrnbcHoro Bxoda TB (Bec
nmnyneca), uMn/kBT-u.

[lencTBUTENBHOE 3HAYEHME JNEKTPUYECKOM MOLHOCTU Egzo (KBT)
onpegenseTcs no opmyre:

, (10.20)

W
By = T3O

u

roe Woo— OeNCTBUTENBHOE 3HAYEHME 3MEKTPUYECKON 3Heprnn, KBT-Y
T, — BpeMa namepeHus, u.

C TB (MK) cuntbiBalOTCS M3MEPEHHbIE 3HAYEHUS ANEKTPUYECKOMN
3Heprum (MOLHOCTK).

OTHOCcHTENbHasA norpewHoCcTb TB nNpy nsamepeHun anekTpu4eckomn
3HEeprum paccyuTbiBaeTcs no opmyne:
W, -W.
Argwn = 3\“N 2>-100% ; (10.21)

20

roe Wag — AENCTBUTENBHOE 3HaYeHNe aNeKTpUYecKor aHeprum, KBT-y;
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W3, — UBMEPEHHOE 3HaAYEeHME INEKTPUYECKON IHEPTUN, KBT u;

dtBws — OTHOCUTENbHAA NOrpewwHocTb TB npu namepeHun anek-
Tpuyeckon aHepruu, %.

OTHocuTenbHble NOrpeLwHoCcTM TB Npu M3MepeHnn aneKTpruyecKon
MOLLIHOCTU paccyuTbiBalOTCs No hopmyne:
E. -E
gy = %-100% X (10.22)

20

roe Esp — oencTButenbHOE 3HayYeHe AN1IeKTPUYECKOM MOLLHOCTU, KBT;
Esy — U3MepeHHoe 3Ha4YeHNe INeKTPUYECKON MOLLHOCTH, KBT;

d1BES — OTHOCUTENbBHAs NOrpeLHOCTb TB npu naMmepeHnn anekTpu-
Yyeckon MoLHoOCTH, %.

Pe3yanaTb| NOBEpPKN CHUTAKTCA NOJNMOXUTENIbHbIMU, €CJIn OTHOCHU-
Te€lbHAA NOrpeLwHoCTb Npn N3aMepeEHNN Komnn4ectea TENnoBoun QHEPIrnmn
N TenrnoBOW MOLLHOCTU BO BCeEX NMOBEPOYHbIX TOYKaxX He rMpeBblllaeT
+ 0,2 %.

Mo pesynbTaTam noBepku genaetca oTmeTka B npotokone (Mpu-
noxexue A).

10.8. OchopmneHune pe3ynbTaToB NOBEPKU

10.8.1. MNpu nonoxuTenbHbIX pe3ynbTaTax nosepku B npoTokosie ([punoxe-
Hue A) genaeTcs oTMeTKa O rogHOCTM K 3KChnyaTauuun, oopmnseTcs
CBMOETENbCTBO O MOBEPKE UM gernaetcs oTMeTka B nacnopte TB,
YyAOCTOBEPEHHbIE NOBEPUTESNBHBLIM KITEMMOM U NOAMNUCHLI0 NOBEpUTENS,
TB ponyckaeTcsi K NPUMEHEHNIO C HOPMUPOBAHHLIMW 3HAYEHUSIMWU NO-
rPELLHOCTMW.

10.8.2. lMpwu oTpuuyaTenbHbIX pedynbTaTtax nosepku TB npounssoauTcs nora-
LLeHMe NoBepUTENbHOro KrnenmMa B cBuAeTenbcTBe unu nacnopte TB n
BblJaeTCsl U3BELLEHNEe O HENPUIOAHOCTU C yKa3aHuMeM npudnH. B aTtom
cnyydae TB nocne pemoHTa nogsepraeTca NOBTOPHOW NOBEpPKE.
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NMPUNOXEHMUE A. NMpunoxeHus K meToanKe NoBepKU

Cxema nogKknro4vyeHus TennoBblYMCnnUTENA npu noBepke

(obs3aTenbHasn)
TEMNNOBbLIYUCITUTENDb
na1 ... Nan nT1..M0Tn nP1..MPn  RS-232
T T A A t A
UcTouHuk R

™
rna1
rP1
rnT1
MK
Cun

Puc.A.1. Cxema nogkntoyeHusa TB npu noBepke.

.JMn
...[MPnN
.MTn

= ]| I

r

nK

- Macas3uH COI'I,OOH’IUG.I'IGHULVI,'
- 2eHepamop umriyribcos,

- 8X00bI Onisl NodKo4YeHuUs1 npeobpasosameriel 0asreHus;
- 8X00bI Onisl NodKoYeHUs1 npeobpaszosameriel pacxooa;
- 8X00bI 05151 NOOKITOYEeHUS rnpeobpasosamerieti memrepamypbl;

- I'IepCOHa./'IbeIU KOMribromep;,
- CHemyukKk umriysibCos.
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MpoTokon noBepku TennoBblyncnutens «B3JIET TCPB»

(pekomeHayemas ¢popma)

3aBofckon Homep McnonHeHne
"oa BbINycKa
Bug noeepku
MyHkT o
HanmeHoBaHune onepauui OOKyMeHTa TMETKa O MpnmeyvaHne
Mo nosepke COOTBETCTBUMN
1. BHeLHNN oCcMOTp 10.7.1
2. OnpoboBaHue 10.7.2
3. NoaTteepxaeHne cOOTBETCTBUSA NPO-
rpaMmmMmHoro obecneyenus 10.7.3
4. OnpefgeneHne NOrpeLHoCTN Npu
n3mepeHmm obbema (Macchbl) 1 cpeaHe-
ro o6bemMHoro (MaccoBoro) pacxoga 10.7.4
5. OnpegeneHne NorpeLHocTym npu
n3MepeHnn TemnepaTtypbl 1 PpasHOCTH
TeMmneparyp 10.7.5
6. OnpegeneHne NOrpeLlHoOCTM Npu
U3MepeHun gaBneHus 10.7.6
7. OnpegeneHne norpeLHoCcTy npu
N3MEepPEHMM KormyecTBa TensI0Bon
3HEeprmm n TennoBOn MOLLIHOCTH 10.7.7
8. OnpepgeneHne nNorpeLlHoCcTM npu
N3MEPEHNMN INEKTPUIECKON IHEPTUN
(MoLHOCTH) 10.7.8

TennoBbIYUCIIUTEND K aKkcnnyaTtauum
(rogeH, He rogeH)

[ata nosepkn " " 20 r.

MoBepuTtenb

(noanuceb)

(®.1.0)
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