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Hactoswmn AOKyMEHT pacnpoCTpaHseTcsl Ha TEnmoBbIYUCIUTEND
«B3JIET TCPB» wucnonHenna TCPB-027 n npegHasHayeH Onsi O3Ha-
KOMIIEHUS Nonb3oBaTens ¢ yCTPONCTBOM TENMOBLIMUCAUTENS U NOpSa-
KOM ero akcnnyaTauuun. YacTtb | cogepxuT TeXHU4eckoe onucaHue, no-
pAOoK obCcnyxmnBaHuss 1 METOAMKY MOBEPKUN TEMMOBbLIYUCINTENS, YacTb
Il — pucyHkKu, cxembl, onucaHve napameTpoB TEMMOBbLIYUCIINTENS U pe-
KOMeHAauum rno ero HacTpouike.

B cBSi3M C NpoOBOAMMBLIMU KOHCTPYKTUBHBIMU AopaboTkamu u yco-
BEPLUEHCTBOBaHNSIMW B TEMNMOBbIMUCNINTENE BO3MOXHbI OTNIMYMA OT
HacCTosILLEro pykoBOACTBa, He BNUSIIOLLME HA METPOSIOrMYeckne xapak-
TEPUCTUKM M PYHKLMOHANbHbIE BO3MOXHOCTM U3AENMS.

MEPEYEHb MPUHATbLIX COKPALLEHNIA

KK - XXNOKOKPUCTaNIM4yeCckum NHamMKaTop;

HC - HewTaTHasa cutyauus,

HCX - HOMMHanbHasa cTaTMyeckasl xapakTepucTnka npeobpasoBaHus;
na - npeobpasoBaTenb AaBMeHUs;

MK - NepcoHanbHbIN KOMNLIOTEP;

no - NporpaMmmHoe obecneyeHue;

MNP - npeobpasoBaTtenb pacxoaa;

nT - NpeobpasoBaTenb TemMnepaTtypsbl;

nya - «[1paBuna ycTponcTBa a51IEKTPOYCTaHOBOKY;
P3O - PYKOBOZCTBO MO 3KChnyaTaumm;

B - TeNnnNoOBbIYNCINTEND;

Y3P - YNbTPa3BYKOBOMW pacxogoMep;

c)il - 9KCNNnyaTaumoHHasa OKYMEHTaUMS;

OMP - 9NEeKTPOMarHUTHbIA pacxogomep.

NMPUMEYAHWE. Bug HammeHoBaHUA UM oOO3HAYEeHUs, BbIMNOJSI-
HEHHOro B TEKCTe U Tabnunuax pyKoBOACTBA MO JKCMfyaTaunm XXUPHbIM
WwpugTtom, Hanpumep, Tennocuctema, COOTBETCTBYET €ro oTobpaxe-
HUIO Ha aucnnee npmnbopa.

* % %

» Tennosbiqucriumerns «B3JIET TCPB» 3apesucmpupoeaH e [ocydap-
CmMe8eHHOM peecmpe cpedcme uamepeHul P® nod Ne 74739-19.

» Tennosbiqyucnumerns «B3JIET TCPB» coomeemcmeayem mpebogaHu-
AIM HOPMamueHbIX OOKYMeHMmMOo8 10 3/1eKmpoMagHUmHou coemecmu-
mocmu u 6e3onacHocmu.

» Tennosbiqucnumens «B3JIET TCPB» pa3peweH K npUMeHeHUr Ha y3-
Jlax ydema mensioeol sHepauu.

YpocTtoBepsioLwmne OKYMeHTbl pa3sMeLleHbl Ha cante www.vzljot.ru
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FTAPAHTUU USTOTOBUTENA

N3rotoButens rapaHTUpyetr cooTBeTcTBUe TennoBbiuncnutenen «B3JIET
TCPB» wucnonHenns TCPB-027 TexHMYeckMM ycnosusiM B npegenax
rapaHTUMHOIO CpOKa, YKa3aHHOro B nacnopTe Ha u3genue, npu cobniogeHum
cnegyroLmx yCrnoBuun:

1. XpaHeHMe, TpaHCNoOpTUpoOBaHME, MOHTaX W J3KCnnyataunda wugernnd
OCYLLEeCTBIIAKTCA B COOTBETCTBUAN C Tpe60BaHVIﬂMVI SKCﬂﬂyaTaLlVIOHHOVI
OOKYyMEeHTauUnn.

2. MoHTax 1 nyckoHanagoyHble paboTbl NpoBeAEHbI Creunanm3npoBaHHON
opraHusaunen, COTpyAHMKM KOTOPOW MpoLunvM obyyvyeHne Ha npeanpus-
TUM-U3rOTOBUTESNE, U UMEIT CepPTUdUKAT Ha BbINOSTHEHUE JaHHOro B1Aa
paboT.

B cnyyae Bbixoga o6opyaoBaHus U3  CTPOSA, TapaHTUAHBIA  PEMOHT
Npou3BOOMTCA B TOSIOBHOM WM PErMOHanbHbIX CEPBUCHBIX LEHTpax,
aBTOPM3MpPOBaHHbIX MO paboTe ¢ obopyaoBaHMeEM TOProBon mMapku BaneTt, npu
cobniogeHnn  ycrnoBur  akcnnyataumMm M TpeboBaHWW, YyKa3aHHbIX B
3KCnslyataunuoHHOM AOKYMEHTauuu.

[[ApaHTUWHBLIN PEMOHT TENSOBLIYMUCIIUTENEN, MU3rOTOBIEHHbIX MO 4 Kraccy
6e30nacHOCTM N NpegHa3HayYeHHbIX aAnsa paboTbl HA 06BbEKTAX NCNOSb30BaHUS
aTOMHOW 3HEeprum, NPoM3BOAMTCS TONbKO Ha NPeanpuUATUN-U3roToBUTENE.

IV. N3aroToBuTENb HE HECET rapaHTUMHbIX 06A3aTeNbCTB B CreayoLWmnX Criyvasix:

a) oTCyTCTBYEeT MacnopT Ha u3genve;
6) nsgenve UMeeT MexaHN4Yeckme NoBPEXaAeHNs;

B) wu3genue XpaHwWnocb, TPAaHCMOPTUPOBANOCb, MOHTUPOBANOCH WK
3KCnryaTMpoBasiocb C HapyweHuem TpeboBaHWn 3KcrnyaTauMOHHON
AOKYMEeHTauumn Ha uagenve;

r) OTCYyTCTBYET Unun noBpexaeHa nnomoda ¢ NoBepuUTeNbHbIM KNenMom;
A) nsgenve nogsepranochb pasbopke nnun gopaboTke;

€) rapaHTusl He pacnpoCTPaHSIETCS Ha pacxodHble MaTepuansl U geTanu,
NMetoLLME OrPaHNYEHHBIN CPOK CIYKObl.

NHdopmaumst no cepBuUCHOMY OBCRy>XMBaHWUIO NpeAcTaBfieHa Ha canTe
http: www.vzljot.ru B pasgene Cepsuc.
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1. OMNCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1. TennoBblMUCINTENDb «B3MNET TCPB» npegHasHayeH ans
MCNONMb30BaHMA Ha y3nax YyyeTa TENSIOBOM 3SHEprMM C  Uenblo
n3mMepeHus NnapamMeTpoB TEMNNIOHOCUTENS U NPeACTaBNeHNsa AaHHbIX Mo
notpebneHunto Tenno- n BOOOPECYPCOB.

Tennosbluncnntens cootsetctyeT NOCT P 51649, pekomeHpa-
umam MU 2412, MW 2573, MO3M R75 vn gpyron HOpMaTMBHOW [OKY-
MEeHTauMu1, pernameHTupytowen TpedoBaHms K npubopam yyera.

1.1.2.Tennosbiuucnutens «B3JIET TCPB» wucnonHenHuna  TCPB-027
obecneyuBaerT:

- U3MEepPEHME C MOMOLLBLI0 NEPBUYHBLIX NpeobpasoBaTenien TeKyLKnX 3Ha-
YeHW pacxofa, TemnepaTtypbl U AaBrneHUs B 6-TW HE3aBUCUMbIX TOY-
Kax namepeHus (Tpybonposogax);

- onpegeneHve TeKylWux U CpedHuX 3a MHTepBan apXMBMPOBAHWUS 3Ha-
YeHWUn NnapaMeTPOB TEMMOHOCUTENS B 6-TU pacyeTHbIX KaHanax;

- onpepgenedHune 3HaA4YeHUN TENNOBOM MOLLHOCTU U KONMYecTBa TENMOTLI B
3-x TenniocucTemax;

- BBOA Mnpu HeobXxoaAMMOCTM 1N MUCMNOSb30BaHME B pacyeTax OOroBOPHbIX
3Ha4YeHnn napamMeTpoB TEMNMOHOCUTENA,

- Mpuem no nocrnegoBaTenlbHOMY MHTEpdENCY U NCNONb3oBaHNE B pac-
yeTax TEeKyLLUMX 3HaYEeHMI TeMnepaTypbl HA UCTOYHMKE XONOAHOW BOAbl;

- BO3MOXXHOCTb MPOrpaMMHOro KOHUIYpMpOBaHUS CUCTEMbI U3MEPEHWS
N anropuTMOB pacyeTa C Y4eTOM BUAA KOHTPONMPYEMOW TEnrocuUcTe-
Mbl U Habopa rcnonb3yemblx NepBUYHBLIX Npeobpa3oBaTtenen pacxoaa,
TemnepaTypbl U AaBNEHUS;

- BO3MOXHOCTb OpraHv3aumu Tensioydeta B OOHOW TennocucTteme kak B
OTOMUTENbHbIN, TaKk N B MEXOTOMUTENbHbIA CE30H C aBTOMaTUYECKUM
nepekntoYeHnemM Ha COOTBETCTBYIOLLMI anropuTM pac4yeTa;

- apxvBUpPOBaHME B 3HEProHe3aBUCUMOW NaMaTU pe3ynbTaToB nsMepe-
HWIA, a Takke YCTaHOBOYHbIX NAapaMeTpoB;

- BeeHue XypHana gencTBui onepaTopa;

- MHOWKaUMIO M3MEPEHHbIX, PaCYeTHbIX, YCTAHOBOYHbIX U apXMBMPOBaH-
HbIX NapamMeTpOB;

- BbIBOO pe3ysibTatoB U3MEPEHUA B BUAE YHYAaCTOTHO-UMNYIIbCHOINo WA
JIOr’M4eCcKoro curHana,;

- BbIBOJ, U3MEPUTENbHOWN, ANArHOCTUYECKOW, YCTAaHOBOYHOW, apXMBHOWN U
apyron mHcdopmaumm yepes nocnepoBatenbHbli MHTepdenc RS-232
unn RS-485, a Takke yepes nHtepgenc Ethernet;
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- aBTOMaTUYECKUA KOHTPOSIb U MHOUKAUMIO Hannyus HeucrnpaBHOCTEN
B3aMMOAENCTBYOLWNX MNpeobpasoBaTtenen M HewTaTHbIX CUTyauun B
TennocucTemMax, a Takke onpegeneHue, MHANKAUMIO U 3anucb B apxu-
Bbl BpeMeHM HapaboTKun 1 NPOCTOA AN KaXXO0N U3 TENSIOCUCTEM;

- YCTaHOBKY KpUtepud (bI/IKcaLl,I/II/I 1 B1Oa peakunn TennoBbiHUCIINTENA Ha
BO3MOXHble HENCTPABHOCTU UJTN HELUTaTHblE CUTYaUnn,

- 3alUTY apXMBHbIX U YCTAHOBOYHbIX AaHHbLIX OT HECAHKLIMOHNUPOBAHHOMO
AocTtyna.
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1.2. TexHn4YeCKne xapakTepPUCTUKHU

1.2.1. OCHOBHble =~ TEXHUYECKNE  XapaKTEePUCTUKMK

npvBeaeHbl B Tabn.1.

TennoBblHUCIINUTENA

Ta6bnuua 1
HanmeHoBaHWe napameTpa 3HayeHne napameTpa Mpum.

1. KonnyecTtBo TOYEK U3MEPEHNS KaXKA0ro U3 nepBuY-

HbIX MapamMeTpoB (pacxoda, Temnepartypbl, Aasre-

HUS) no 6
2. Konn4ecTtBo KOHTPONMPYyEMbIX TEMSIOCUCTEM 0o 3 Mpnm.1
3. [InanasoH nsmepeHnsa cpegHero 06beMHOro pacxo-

aa, m3/y ot 0,01 go 1 000 000
4. Onana3soH namepeHus Temnepatypsl, °C oT muHyc 50 go 180 | MNpum.2, 3
5. [lnanasoH namepeHuns pasHoCTM TemnepaTtyp B no-

garowem n obpatHom Tpybonposogax, °C ot 3 go 180 Mpym.2
6. [lnanasoH namepeHus gasnexus, Mlla otr0p002,5
7. HanpskeHne nnuTaHus NOCTOSIHHOIO Toka, B 24 Cm.n.1.2.4
8. NoTtpebnsemas mowHocTb, BT He Oonee 2,5 Mpum.4
9. CpefgHsis HapaboTka Ha 0TKas3, 4 75 000
10. CpegHuin cpok crnyx0bl, neT 12

NMPNMEYAHUA:

1. B cnyyae opraHuMsaumm B OOHOM W3 TenmocucTeM Tensoyyeta C
aBTOMAaTUYECKMM MNEPEKIIOYEHMEM anropuTMa pacyeTta npu nepexoae

OT OTOMuUTEeSsIbHOro Ce30Ha K MEXOTOoNMnTeribHOMY

KONM4eCTBO KOHTPONMpyeMbIX cUCTEM He Bonee 2-X.

2. 3HaveHune napameTpa onpegensaeTcs
XapaKkTepucTnkamm NCnonb3yemblX

conpoTtuneBneHus.

n

obpaTHO

TEXHNYECKMMU

TepmonpeobpasoBarenein

3. BO3MOXHO WM3MEpeHWe W apxuBMpoOBaHWEe TemnepaTypbl HapyXHOro
BO34yXa MNPV YKOMMMNEKTOBAHWM TEeMnmnocYeTynka COOTBETCTBYHOLLUMM
TepMornpeobpasoBaTenemM ConpoTUBIIEHNS.

4. bes yyeta MowWHOCTH, noTpebnaemon

npeobpa3soBaTensMu pacxoga v AaBneHus.

nogknoveHHbiMn K TB

1.2.2. TennoBblMMCNIMTENb oObBecneyYnBaeT JdNeKTponuTaHme MNOCTOSIHHbIM
HanpsbkeHnem 24 B + 1 % [0 wectn gaTynMkoB AaBfieHNs Npu Toke 4o
20 MA Ha patyvMk M OO0 WeCTU OaTyMKoB pacxoga Mpyv MOLLHOCTU
notpebnenuns oo 3 BT Ha gaTyuk.

1.2.3. TennoBbluncnutene obecnevmBaeT XxpaHeHWe pesynbTaTtoB paboThbl B
apxmBax, onucaHue KoTopbiX NpMBeaeHo B pasgene 1.5.3.

BpeMFI COXPaHHOCTUN apXMBHbIX, a TakKkKe YCTaHOBOYHbIX OaHHbIX
npn OTKNKOYEHNN BHELLIHETO NMUTAHUA — HE MEHEE 5 ner.

1.2.4. OnexkTponutaHme TEennoBbIYNCNNUTENSA ocyLlecTBndeTcs
CTabunn3npoBaHHbLIM HanpsXXeHNeM MNOCTOSAHHOrO TOKa B AuanasoHe
(22-29) B c ypoBHeM nynbcauun He bonee +1,0 %. MNMutaHne oT ceTu
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nepemMmeHHoro Toka ~220 B 50 'y moxeT obecneunBaTbCs C NOMOLLBIO
NCTOYHUKA BTOPUYHOIO MUTAHUSI.

1.2.5. YCTOMYMBOCTb K BHELLHMM BO3AeNCTBYOWMM dhakTopam TB B paboyem
pexume:

- TeMnepaTypa okpyxatoLiero Bosayxa — ot 5 go 50 °C;

- OTHOCUTENbHas BNaxHocTb — He bBornee 80 % npu TemnepaTtype OO
35 °C, 6e3 koHaeHcauuu Bnaru;

- aTMocepHoe gaesneHue ot 66,0 go 106,7 klla;
- BUbpaums B gnanasoHe ot 10 go 55 Ny ¢ amnnutygon oo 0,35 mm.
CrteneHb 3awmnTtbl TB cootBeTcTBYeT KOOy IP54 no TOCT 14254.

1.2.6. TennoBbluMCNUTENN, NpeAHa3HaYeHHble A1 06BHLEKTOB MCNONb30Ba-
HUS aTOMHOW SHEPrnn, COOTBETCTBYHOT:

a) knaccy 4 (knaccudukauynoHHoe obosHayeHne 4H) no HIM-001-15, HI1-
022-17, HIM-016-05 n HIM-033-11 — no akcnnyataunoHHon 6e3onacHo-
cTu;

0) lll kaTteropum (HIM-031-01) — N0 CENCMOCTONKOCTM.
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1.3. MeTponormnyeckne xapakTepuUCTUKHU

1.3.1. TlepevyeHb METPONOrM4YEecKUX XapakTePUCTUK TeNnsSIOBbIYUCIINTENS
npueeneH B Tabn.2

Tabnwuua 2

HanmeHoBaHue napameTpa 3HaueHne

Mpegensl gonyckaemMon OTHOCUTENBHOW NOrpeLlHoCTM Npu npe-
o6pa3oBaHUN YACTOTHO-UMMYIIbCHbIX CUrHaNoOB B 3HavYeHMe 0O6bem- +0,1%
HOro pacxoga, oobema

Mpeaenbl gonyckaeMoin abCconoTHOM MOrpeLlHoOCTM Npu npeob-

+0,1°C
pa3oBaHMKN CUrHanoB COMPOTUBIIEHUS B 3HAYEHMEe Temneparypsbl ’

Mpenensl gonyckaemon abContoTHOM MOrpeLIHoCcTM npu npeobpa-
30BaHNM Pa3HOCTU CUrHaNoOB CONPOTMBIIEHNSA B 3HAYEHNE PasHOCTU TEM- +0,03°C

nepartyp

Mpegensl gonyckaemMon NpuUBeSEHHOW K AMana3oHy M3MepeHui
MOrpeLHoCcT! npu npeobpas3oBaHMM TOKOBOrO CUrHamna B 3Ha4YeHue +0,5%
JaBneHns

Mpegensl gonyckaemMon OTHOCUTENbHOW MOrpeLlHoOCTU Mpu u3-
MEPEHUN KONM4yecTBa TENnnoBOW 3HEPrMn U TEMNNIOBOW MOLLHOCTU B
OOHOTPYOHbIX cucTemax TennocHabxeHus (Npy 3agaHHOM 3HAYeHUN
OaBneHus)

+0,5%

Mpenenbl gonyckaemMon OTHOCUTENbHOW MOrpeLuHoCTU MNpu U3-
MEpPEeHUN KonmnyecTBa TEMNsIoOBOW 3HEPrv U TEnroBOM MOLLHOCTM B
cuctemax TennocHabxeHusi, cocToswmx u3 asyx n 6onee Tpy6 (npu| + (0,5 + 3/At) %
3aJaHHOM 3Ha4yeHuu faBneHus), roe At — s3HauyeHve pasHoOCTU Temnepa-
Typ TENSIOHOCKTENS B NPsAMOM M obpaTHoM Tpybonpoeoge, °C

Mpegensl goryckaemMon OTHOCUTENbHOW MOrpeLuHoCcTU npu us-

+0,01 %
MepPeHUN NHTePBanoB BpeMeHM

1.3.2. MNpwn paboTte TennosbluMCnIUTENSA B cocTaBe TennocyeTynka «B3J1IET
TCP-M» ¢ ucnonb3oBaHWeEM npeobpasoBarenen pacxona,
TemnepaTtypbl M [AOaBneHus, ykasaHHblX B N.1.5.1, OTHOCUTENbHblEe
NOrpeLUHOCTM NpU U3MEPEHUN, UHAOMKALMK, PErncTpauun, XpaHeHnn u
nepenave pe3ynLTaTtoB n3mMepeHun KonmnyecTea TEennoThbl
cooTBeTcTBYHOT Knaccy 2 no FOCT P 51649.
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1.4. CocTtaB

CoctaB TB npu noctaBke — B COOTBETCTBUM C Tabn.3.

Tab6nuuya 3

HavumeHoBaHue Kon-Bo [MpumeyaHne
1. TennoBblMUCIUTEND 1 MpumeydaHne 1
2. AcTo4HUK BTOPMYHOTO nNuTaHusa =24 B o 3akasy
3. KoMnekT MOHTaXHbIN lMpumeyaHue 2
4. MacnopTt

— | — | —

5. PykoBoacTteo no akcnnyatauum u. |, 1l MpumeyaHve 3

NMPNMEYAHUA:

1. Tlpn BbiNycke K3 NPOM3BOACTBA BbLINOSHAETCA TUMNOBaA HaCTpoWnka
KaHanoB  u3MepeHus  pacxopa, TemnepaTtypbl W [OaBreHus
TennosblyucnuTens. lapameTpbl TUMNOBOW HACTPOWMKM NpuBeAeHbl B
Mpunoxennn J1 4.l P3. lNo 3akasdy moryT ObITb 3agaHbl gpyrue
3Ha4YeHMs napamMeTpOB HACTPOWNKN.

2. CoctaB — B COOTBETCTBUM C 3aka3oM. B KOMMMEKT MOryT BXOOMUTb:
kabenu ceasnm TB ¢ npeobpasoBaTtenem pacxoga, npeobpasoBaTenem
Temnepatypbl n/nnn npeobpasoBatenem gaBrneHus; onvHa kabenewn no
3akasy 13 Tunopsga: 6, 12, 20, 30, 40, 70, 100, 150, 200 m.

3. JkcnnyaTtaumoHHaa OOKYMEHTaunsa M KapTbl 3akasa Ha AaHHoe u3ge-
nve v Opyrywo npoaykumio, Bbinyckaemyto dupmon «B3J1ET», pasme-
LeHbl Ha canTe no agpecy www.vzljot.ru.

Tam e pasmelleH nakeT nporpaMmm «YHuBepcasnbHbIA NPOCMOTP-
LLUMK», BKITOYAKOWNA B CBOM COCTaAB WHCTPYMEHTAasbHYK Mporpammy
«MoHuTtop Banet TCPB-02x» anst paboTbl ¢ npnbopom no nocrnegosa-
TenbHbIM UHTEepdencam RS-232, RS-485 n untepdenicy Ethernet.
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1.5. YcTpoucTtBo u paboTta

1.5.1. MprHUMN paboTbl

1.5.1.1. Tennoebluucnutens «B3JIET TCPB» wucnonHenuns TCPB-027
npeacraensieT cobon MMKPOMpPOLECCOPHbIN Nn3mMepuTenbLHO-
BblYUCIUTENBHbIN BMOK C XXUOKOKPUCTANNNYECKMM WHOMKATOPOM U
KHOMOYHOW NaHenblo yrpaBeHus.

MpuHumn gencteua TB OoCHOBaH Ha M3MepeHUn NepBUYHbLIX Napa-
MEeTpOB TenrnoHoCUTENs C MnoMoLbo npeobpasoBaTenen pacxoaa,
Temnepatypbl, AaBneHns n obpaboTke pesynbTaToB U3MEPEHWUN B CO-
OTBETCTBMM C BblOpaHHbIM anroputmoM. CTpyKTypHasa cxema TennoBbl-
yncnuTens npueegeHa Ha puc.1.

TennoBbluMCNUTENDL

Bnok BI1 n knaBunatypbl

WHgukatop KnaBsnatypa
A J

<« jH» RS-232
Moayrnb RS-232/RS-485/ | 4 RS-485

UMNYNbCHbIV BbIXO .
Mogaynb BTOpr4HOro y A o VMnynbcHeIn
npeobpasoBartens BbIXOL,

\

! Moaynb Ethemnet i< » Ethemet

b o e o e e e e e - — - -
A
Brok MM 1 BUN v AAA
Mogynb nepBuYHOro Moaynb | =24 B
npeobpasosarens BUMN-24 | |
A UcTOoYHMK
BTOPUYHOIO
Bnok nuTaHusa
KOMMYyTauum Y ?
Moaynb kommyTauum ~220B 50 Iy
AAAAAA AAAAAA AAAAAA Y
= =a = = = =
: I : I : I : I : I : I CurHan
IE: ' IE: IE: " Iﬁ: IE: - IE: HanpaBeHus
:'=| :'=| :'=| :'=| 1= 1= noToka
Ls  LJ L LJ Ls  LJ

rP, 4, INT — npeobpazosamernu pacxoda, 0asrieHuUs, memrepamypabi.

Puc.1. CTpykTypHasa cxema TennoBbIMUCIIUTENA.
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TennoBblMUCNUTEND BbINOSTHAET:

npeobpasoBaHne n 06paboTKy CUrHANOB, NOSTyYEHHbIX OT MEPBUYHbIX
npeo6pasosatenen (MNP, MT vn NA);

BTOPUYHYO 0O6paboTKy M3MEPEHHbIX 3HA4YeHWU napameTpoB M BblYMC-
NeHvne TeNnoBbIX NapamMeTpPoB MO YCTAHOBMNEHHbIM (POPMYriaM pacyeTa;

apXvBUPOBaHWE N XpaHEHME B SHEProHe3aBMCMMOMW NaMATU pesyrbTa-
TOB U3MEPEHUIA, BbIYUCIIEHUI U YCTAHOBOYHbIX NApaMeTpoB;

BbIBOJ, N3MePUTESIbHOW, apXUBHOW, ANArHOCTUYECKONU N YCTaHOBOYHOMN
nHdopmauumn Ha aucrnnen XKW n yepes nHtepcenc RS-232 (RS-485),
Ethernet;

- ynpasJrieHne NMMnyribCHbIM BbIXOLOM;

- aBTOMaTUYECKUI KOHTPOJIb U MHOUKaLUUO Hanln4yunA HeMCﬂpaBHOCTeVI n
HeWTaTHbIX CI/ITyaLl,VIIZ (HeUJTaTHbIX pexmmonB pa6OTbI TeI'IJ'IOCVICTeM).

YKKW obecneunBaeT BbIBOA YETLIPEX CTPOK andaBUTHO-LMGPOBOM
nHdopmauumn npu 20 cumeonax B cTpoke. [lepuoa 0OGHOBNEHUS TeKy-
wen nHgopmauum Ha XKW coctaenset 2 ¢. Pa3psgHoCTb nHAnKaumm
napamMeTpoB Ha gucnree TensocdeTynka npueedeHa B Tadbn.B.1 u.ll
P3.

1.5.1.2. Ina noctpoeHus Ha 6a3ze TB Tennocyetdmnka «B3JIET TCP-M» (Homep
74420-19 B [OCymapCTBEHHOM peecTpe CcpeacTB uamepeHun PO)
HeobxoamMmo ucnonb3oBaTh nNpeobpasoBaTtenu pacxoga, Temnepartypbl
N OaBNEHWs, COrMacoBaHHbIE C TEMMOBLIYUCIIUTENEM MO TEXHUYECKUM
N METPOSIOrMYECKNM XapakTepPUCTMKaM.

Tunbl npeobpasoBartenen pacxoga, TemnepaTtypbl U AaBrneHus,
ncrnonb3yemble AN NOCTPOEHUSA TennocyeTynka, npuBeaeHbl B onuca-
HUKM TMnNa Ha TennocyeTunk «B3JIET TCP-M»y.

OnucaHve npuHUMna OENCTBUA U TEXHUYECKMEe XapakTepUCTUKK
npeobpasoBaTtenen pacxoga, TemnepaTypbl U AaBreHUsi, UCMNONb3ye-
MbIX Ana noctpoeHusa TennocyeTymnka «B3JIET TCP-M» npuBeneHbl B
COOTBETCTBYIOLLEN IKCMyaTaLMOHHON JOKYMEHTALMN.

1.5.2. Cucrtema usamepeHus

OTnnunTenbHBIMKU OCOOEHHOCTAMN NMOCTPOEHUSI CUCTEMBbI U3Mepe-
HMA Ha 0ase TennoBbiumcnuTena «B3JIET TCPB» wucnonHeHus
TCPB-027 aBnsieTcq:

- Mepapxuyeckasi opraHM3aums BbIMONIHEHUS U3MEPEHUI U BbIYUCIIEHUN;

- BO3MOXHOCTb MBKOro NporpaMMHOro M3MeHeHus1 KoHurypaumm name-
pUTENbLHOW CUCTEMBI;

- BO3MOXHOCTb NMpOrpamMMmpoBaHus anroputma pacyeta napameTpoB B
KOHTPONMPYEMbIX TEMNOocUMcTeMaX;

- BO3MOXXHOCTb MPOrpamMMHOro 3agaHuns ycrnoBun omkcauumn HewTaTHbIX
cutyauum n peakuunm TB Ha mnx nosiBneHue Ons KaXaow u3 Tensiocu-
CTEM.

CTpykTypa OCHOBHbIX W3MEPEHUN M pPacyeToB, BbIMOMHAEMbIX B
TennoBbIYMCUTENE, NPUBEAeHa Ha puc.2.
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ne1| ... | NP6 nm1 | .. | OT6 nat| ... | NOe
¥ ¥ v 1] v v
Toukn namepeHms
N3mepeHune k=16
H
Q, t P, l——
v y y
BLiuncHeHme KaHanm_;l (;)?qu'Gl'Hble
— ann.or
En i :g:i’ ';; :-lac n l':qac n <t7
n = "\ T cyTn cyTn n gor
an=Qvn'pn tMecn Pmecn
n gor
m = JT Q,,-dT i, j - IHOEKCbI ToHeK M3MepeHust t
(')I' XB
vn = I Qvn -dT
0
y
Tennocucrembl
N=1..3
CurHan
BbluucneHue Yuer Hanpagrn.
noToka
E1N T a6 N
E2, T S
E3y Hc 1(2,3)N
T
WA1(2,3), =] E1(2,3), - dT
0
1]
SW = W3, +(-) W3, +() W3, NToroBble gaHHbIe

20e H — nepenad o ebicome mexdy mecmom ombopa daerieHus U Mecmom pas-
meweHus lN/;
Qm n ooz, tn oz, Pn ooz — 002080pHbIE 3HAYEHUS napamempos;
txe — memnepamypa xor100HoUl 800bl, usmepsieMasi Ha UCMOYHUKE.

Puc.2. CtpykTypa OCHOBHbIX U3MepeHu n pacyetoB B TB.

Onpe,qeneHMﬂ MCnoJib3yeMblX NOHATUN.

«To4yka namepeHusa» — MecTo (Tpybonposoa) pasmelleHus npe-
obpasoBaTenen nepBUYHbLIX NapamMeTpoB: pacxoga 06beMHOro, Temne-
paTypbl 1 gaeneHus. TB nmeet BO3MOXHOCTbL obecnevnBatb paboTy no
6-TV TOYKaM M3MepeHus AN KaX40oro Buga napameTpa.

B TennosbluucnuTene Ttouyka M3MepeHus xapaktepusyetca Habo-
POM U XapaKTepuUCTUKaMn MUCMornb3yemblx AaTYMKOB. [1opAaKoBbLIN HO-
mMep «Toudkn» (k = 1...6) cny>xuT nHaekcom Ana obosHavyeHus napameT-
pa. Mpn HeobxoanmocTn MoxeT BblTb 3a4aH nepenag no BbICOTE MeX-
Ay mecTtoMm oTbopa fasneHus Ha TpybornpoBode M MECTOM pasmelle-
Hua M.

«KaHan pacyeTHbIN» — 3TO COBOKYMHOCTb AaHHbIX O NapameTpax
TENNOHOCUTENS B OTAENbHOW BETBU TEMNSIOCUCTEMbI, PACCYUTAHHbIX Ha
OCHOBaHNN U3MEPEHHbIX UM OOMOBOPHbIX 3HAYEHUIN NEPBUYHbIX Napa-
METPOB M WCMNONb3yeMbIX B pacyeTe pes3ynbTUPYHLINX NapaMeTpoB
Tennocuctembl. TB nmeet 7 «kaHanoBy, rae 6 «kaHanos» (n = 1...6)
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onpeaeneHbl MakCMMarnbHO BO3MOXHbBIM KONMYECTBOM TOYEK M3Mepe-
HUsi, @ B 7-OM «kaHane» (n = 0) moryT ObiTb 3agaHbl JOrOBOPHbLIE Na-
pameTpbl ICTOYHMKA XONOAHOM BOAbI.

Kpome ToOro, B TB nmeetcs BO3MOXHOCTb NpvemMa no nocnegosa-
TENbHOMY UHTEPdENCY N NCNONb30BaHME B pacyeTax TEKYLLEro 3Haye-
HUSA TemnepaTtypbl, U3MePAEMON Ha UCTOYHMKE XOSTOAHOW BOAbI.

Mog «Tennocuctemomn» noapasyMeBaeTcs cMcTemMa pacyeTta Ten-
na ansg KoHTPONMpyeMon TEnsoCUCTEMbI, coaepalen B obwem cny-
Yae nogarowmn (nogsoasaLwmi) n obpatHeln (oTBOAALLMIA) TPyBOnpoBO-
Abl. B kayecTBe MCXOAHbIX AAHHbIX A5l pacyeTa napameTpoB B Tenso-
CUCTEME UCMONb3YTCA pacyeTHble JaHHble «KaHano». TB obecneyu-
BaeT pacyeT napameTpoB B 1...3 Tennocuctemax, kaxnas ns Kotopbix
MOXeT ObITb NPOU3BOSIbHO MOCTaBMIEHA B COOTBETCTBME OOHOM U3 3-X
KOHTPOSNMpPYEMbIX TENSIOCUCTEM.

BoamoxxHa opraHusauma Tennoyyeta B OAHOW KOHTPONMpyemomn
TENoCUCTEME C aBTOMATUYECKMM MNEPEKITIOYEHMEM anroOpuTMOB pac-
yeTa B OTOMUTESbHLIN / MEXOTOMNUTENBbHbBIN CE30H. [1na Takon opraHu-
3aumm Tennoyyeta COBMECTHO WCMOMb3YTCA pacyeTHble Tennocwu-
ctema 1 u Tennocuctema 2. [pun atom Tennocucrema 3 MoxeT ObITb
ncnonb3oBaHa Ansl TeNnoyyYyeTa BO BTOPOW KOHTPONMPYEMOW TENocu-
cTeme.

«AToroBble paHHble» — CyMMapHOe KONMMYecTBO TennoTbl Mo-
TpebneHHoe (OTNyLLEHHOE) B HECKONBKNX TENNOCUCTEMAX.

MepeyeHb NapameTpoB, onpegensemMblx B TENMOBbIYMUCIINTENE, UX
0b603HayeHns1 U pasMepHOCTU NpmBeaeHbl B Tabn.4, pa3psagHOCTb MH-
avkaunn — B MpunoxexHnn B 4.ll P3.

lMepeyeHb YCTaHOBOYHbLIX MApPaMeTpoB, MHAULMPYEMbIX B MEHIO
Touka x, KaHan x, Tennocucrtema x, UToroBble AaHHbIe, X 0003Ha-
YeHUs1 N pa3MepHOCTU NpueeaeHsbl B Tabn.B.2 u.ll P3.

AnropuTMbl pacyeTa KonmyecTtBa TennoTel 3agatTcs B TB B 3aBu-
CUMOCTW OT KOHurypauumn tennocmucteM(bl). [Npu aTom BbIOOP KonmMye-
CTBa U cOoCTaBa M3MepsieMblX U OOFOBOPHbLIX NapameTpos, Heobxoau-
MbIX OJ19 pacyeTa, BbINOSIHAETCA B COOTBETCTBUM C MU3MEPUTENbHOM
CXEeMOW, T.e. B COOTBETCTBUM C pacnpenerieHneM n3amepuTenbHbIX TO-
4yek nNo TpybonpoBogamM KOHTPONMPYEMOMN TEMSIOCUCTEMBI.

AnroputMm pacyeta Konu4yecTBa TennoTbl AN TennocucTemsl 3a-
[laeTcsa C MOMOLLBI0 Tpex opMyI:

- doopmyrnbl pacyeTa KonmyecTtBa TennoThl B nogatowem Tpybonposoae
W1;

- popmynbl pacyeTa konmMyecTBa TensnoTbl B obpaTHOM TpybonpoBoae
W2;

- bopmynbl pacyeTa noTpebneHHoro (OTNyLEeHHOro) KonnmyecTsa Tenso-
Tl W3.
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Tab6nuua 4

MapameTp | O6o3HaueHe | Mpum.
Touka k
Pacxoa 06beMHbiIn [M3/4, n/MUH] Qv
Temnepatypa [°C] t k=16
Haenenue [Mla] P
YacToTa Ha 4aCTOTHO-MMMYNbCHOM Bxoae [u] F
Kanan n
Pacxoa maccoBbin [T/4, KT/U] Qm
O6bem [M7] Vv
Macca TennoHocuTens HapacTalwLWmM UTOroM [T, KT] m
n=0,1...
Temnepatypa (kaHanbHas) [°C] t
Hasnenuve (kaHansbHoe) [Ml1a] P
MnoTHocCTb [Kr/m] p
YaenbHaa sHTanbnus [KOx/kr] h
Tennocucrtema N
KonuyectBo TennoTbl HapacTawwmum untorom [F[Ix, MNkan, Tk, Tkan]:
- B nogatowiem Tpybonposoge W1
- B 0bpaTHOM Tpybonposoae W2
- NoTpebneHHoe (OTNyLEHHOE) W3
Tennosasa mowHocTb [[[x/y, Nkan/d, MBT, Tx/4, Tkan/J, IBT]:
- B nogatowiem Tpybonposoge E1 N=1 3
- B obpaTHOM Tpybonposoae E2
- noTpebnsemas (oTnyckaemas) E3
Bpems HapacTatowmm utorom [u]:
- HapaboTKn Tpa6
- NPOCTON NPW HaNM4MK oTkasa Tnp
- Hanu4ua HewTaTHom cutyaumm 0(1,2,3) THc0(1,2,3)
UTorosble AaHHbIe
CymMmmapHoe noTpebrneHHoe (0TnyLEeHHOE) KONMYECTBO TEMNOThI
HapacTalLWmMM UTOroM B HECKONbKMX Tennocuctemax [F[Ix, Mkan,
TOx, Tkan] W

®opmynbl pacdeta W1 1 W2 moryT 6bITb BbiIbpaHbl 13 criegyroule-

ro Habopa, 3anoxeHHoro B namatn TB:
W1(2) = 0;
W1(2) = mi - hj;
W1(2) = mi - hj— mk - hp;
W1(2) = mi - (hj — hk);
W1(2) = (mi — mj) - hg;
W1(2) = (mi — m;j) - (hk — hn),
roe i,j, k,n=0,1,...,6.

dopmyna pacyeta W3 moxeT ObiTb BblbpaHa M3 crneayloLiero

Habopa:
W3 = W1-W2;
W3 = W1+W2.
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KomGUHMpys BbilenpuBeaeHHble (opMyIibl, MOXHO YCTaHOBUTL B
TB anropuTm pacyeTa, COOTBETCTBYIOLLUUA CTPYKTYpPE KOHTPONMpPyeMon
TEeNnnocuUcTeMbI.

CymmapHoe noTpebneHHoe (OTnyLeHHOe) KONMYECTBO TEMMOoThbl
AN Heckonbkmx Tennocuctem W MoOXeT BbITb paccynTaHo B COOTBET-
CTBMM C hOpPMYIIOn 13 criegyroLlero Habopa:

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

W =W31 - W33;

W =W31 - W32;

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

W = W31 + W33;

W = W32 + W33;

W =0,

roe W31, W32, W33 - notpebneHHoe (OTNyLLEHHOE) KONMMYEeCTBO
TENnnoTbl B NEPBON, BTOPOW N TPETbEN TEMNNOCUCTEME COOTBETCTBEHHO.

OaunH 13 BapuaHTOB NporpaMmmHon HacTporkn TB ana 3-x Tenno-
cuctem npusefeH B MpunoxexHnn XK 4.1l P3. B atom xe lMpunoxeHun
npueeeH npumep nporpaMmMHon HacTpoukn TB npu opraHusaumm ten-
noyyeTa B OOQHOM KOHTPOSIMPYEMOW TENMOCUCTEME B OTOMUTENbHbLINA U
MEXOTONUTENbHbIN CE30H.

B TB npeagycmoTpeH Habop TunoBbix ans MOCKOBCKOro pervoHa
doopmysn pacyeTa Tenna u KpUTepueB HelTaTHbIX cUTyaunin. lNepexo K
3TUM dopMmynam 3agaetcsa ycTaHoBkon napametpa FJG — pga. Oco-
OeHHOCTU HacTpoukun TB ans MOCKOBCKOro perMoHa npuBedeHbl B
Mpunoxernnn U y.ll P3.

BHUMAHME! lNpu nepexode k Hacmpolikam Ossi Mockoecko2o
peauoHa paHee see0eHHble (hopMysibI cCmuparomcs.

1.5.3. Perncrpauusa pesynbtatoB paboThbl

1.5.3.1. PesynbTatbl U3MepeHu 1 BbIYUCIIEHUN 3aMUCbIBAOTCA BO BHYTPEHHUE
apXxmBbl: 4acOBOW, CYTOYHbIA M MECSYHbIA, MMeKLMne OOMHAKOBYHO

CTPYKTYpY.
My6rHa apX1MBOB COCTaBNSET:

- yacooro — 1500 npegbigywmnx yacos (62,5 npeablgyLmx CyToK);
- CYTOYHOro — 366 npeablayLwmx CyTOK,;
- MECSIYHOro — 48 npeablgyLUnx Mecsaues.

lMepeyeHb apxmBMpyeMbIX NapamMeTpoB NpuBeaeH B Tabn.5.
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Tab6nuuya 5

MapameTp O603Ha4eHne
Tennocuctema 1(2, 3)

KonunyectBo TennoTbl HapacTawowmum ntorom [IFOx, MNkan, Tk,
Tkan):

- B nogatowiem Tpybonposoge w1

- B 0bpaTHOM Tpybonposoae W2

- noTpebneHHasa (oTnyLeHHas) W3
Bpems 3a nHTepBan apxmemMpoBaHus [u]:

- HapaboTkn Tpa6

- NPOCTOS NPW HanNM4Mn oTKasa Tnp

- Hanuyusa HewTaTtHon cutyaumm 0(1,2,3) THcO (1,2,3)
CnoBo cocToaHns cm. Tabn.l.2

Mpunoxenus I 4.1l PO
CymMmmapHoe Tensio HapacTtatowmm ntorom [k, Mkan, TOx, Tkan] W
XonopgHas Boaa
Temnepartypa [°C] t
Hasnenune [Ml1a] P
PacueTHbin kaHan 1 (2...6)

Macca TennoHocuTerns HapacTatwLWmnM UTOroM [T, KT] m
TemnepaTypa cpegHeB3BeLLeHHada 3a MHTepBan apXnuBnMpoBaHus t
[°C]
[aBneHuve, cpegHeB3BeLLEHHOE 3a MHTepBan apX1MBMPOBaHWUS P
[MMNa]
O6bem TENNoHOCUTENSA HapacTaoLMM UTorom [m3] \'4

Bpewms apxuBaumm

YacCbl:MUHYTbI:CEKYHObI

4YUCno-mecaL-rof

KoHTponbHasa cymma

CRC

HasHaueHne apxuBmpyembix napamMeTpoB:

- W1, W2 n W3 — cymmapHoe Konm4yecTBO TennoTbl, pacCYMTaHHOE MO
dopmynam, 3agaHHbIM B KOHUrypaumumn TenIOCUCTEMBI;

- Tpab — Bpemsa HapaboTkm 3a MHTepBan apxXuUBUPOBAHUSA ONS OAHHON
Tennocuctemsbl. [laHHble oToOpaxalTcs B Yacax ¢ TodHocTbio 0,01 ya-

ca;

- Tnp — BpemMsi NPOCTOSA NPU HaNM4YMM OTKasa UNKU HewTaTHOW cUTyauum
3a MHTEpBan apxXuBMpoOBaHUA ANSA JAaHHOW TENNOCUCTEMbI — 3TO BPEMS,
B TeYEeHMe KOToporo 6uinn 3admkcMpoBaHbl 0TKasbl NpeocbpasoBaTenen
TemnepaTypbl UM OaBfieHNs, 3a0eNCTBOBAHHbLIX B JAHHOW Tenmnocu-
CTeME; BPEMSI HaXOXAEHUS1 TENfoCUCTEMbl B HELWTATHOW CUTyauuwn,
€CIn B KayecTBe BMaa peakuuym Ha HeLWTaTHYK CUTyauuilo YCTaHOBIEH
MpocTon cucrtembl; BpEMSA HAXOXOEHUS TEMNNOBLIYUCIINTENS B PEXMN-
max CEPBUC, HACTPOWKA v/unu B BbIKITIOYEHHOM COCTOSIHUN;

- THcO, THc1, THC2 n THC3 — Bpemsi HAXOXAEHNSA TENMNOCUCTEMbI B He-
WTaTHbIX cUTyaumsax, ob6o3HayeHHbIXx Homepamu 0, 1, 2 n 3 cooTBeT-
CTBEHHO 3a MHTEpBan apxvBMpoOBaHWA. YYeT BpeMeHu BedeTcs Mo

KaXkgoun TensiocucteMe He3aBUCUMO;
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-IW - CyMMapHO€e KOJin4eCTBO TEeMNJ1I0Thbl B HECKOJIbKMUX TErNnrfocnucrtemax,

paccyMTaHHoe no 3afjaHHou hopmyre.

MpuopuTeTbl cHeTa BpemMeHU B nopsake yobiBaHus: Tnp — THcO
— THe1 —» THc2 —» THe3 —» Tpab. Cymma BpemMeHu HapaboTku u
BPEMEHWN MPOCTOS B Te€YEHUEe BbIOPaAHHOIO KaneHaapHOro (OTYETHOro)
nepvoga pasHa ANUTENbHOCTU KaneHaapHoro (0T4eTHOro) nepuoaa.

Mpw BbIKMOYEHUN NUTaHKSA Npubopa M NOCneayLeM BKIOYEHUN
NPOU3BOANTCSI 3aroOfIHEHWE apXVMBOB 3a BPEMS OTCYTCTBMS MUTaHMWS
3HaYeHMsIMU napamMeTpoB, 3adUKCUPOBaAHHLIMW OO OTKMYeHus TB.
Mpw 3TOM BpEMS NPOCTOSI MO BCEM TEMNSIOCUCTEMAM BO BCEX apXMBHbIX
3anucax HapalMBaeTCsl Ha ANUTENbHOCTb OTCYTCTBUS HanNpsikeHUs nn-
TaHWs 3a COOTBETCTBYHOLLME UHTEPBAIbl apXUBMPOBAHMSI.

Kaxgaa apxuBHas 3anucb 3akaH4YmBaeTcss WHgopmaumen o ee
KOPPEKTHOCTM B BUOE KOHTPOSIbHOW CyMMbl, BbIMMCIIEHHOW NO MeToay
CRC (UMKnNMyeckoro KOHTposns n3bbITOYHOCTU), U TEKCTOBOrO coobLye-
HWSA O COOTBETCTBMM KOHTPOJSIbHOM CyMMbl TpeBGyeMOoMy 3HAYEHMIO.

[aHHble apxnBOB MOryT 6bITb NMMBO BbIBEAEHBI HA AUCHen (Kpome
MeCs4HOro), NMbo nepefaHbl MO nocriegoBaTesibHOMY UHTepdency Ha
BHeLlHee YyCTPOMUCTBO.

MHoukauus Ha gucnnee apxMBHOMO 3HavyeHusi Nboro napameTpa
COMPOBOXAaeTcs HavMMeHOBaHWeM Buaa apxvBa, HOMepa apXUBHOW
3anucu, a Takke 0603Ha4YeHNEM MHTepBarna apXMBMpPOBaHUS:

- BpeMeHU 1 gatbl — 14 4aCoOBOIro apxmBa,

- faTbl — AN CYTOYHOrO apXxvBa;
- Mecsila — Ans MECSAYHOro apxmBa.
1.5.3.2. lMpouecc mMoaudMKaUUM  3HAYEHUA  HACTPOEYHbLIX MapamMeTpoB

domKcupyeTca B XypHane 4encTBun onepatopa, cogepxawem go 2000
3anucen. Homep 3anucm  mMHAMUMPYETCA B KOHUE  CTPOKM,
oTobpaxatowen HanMeHoBaHue XypHana. Kaxkpas 3annchb,
nHomumpyemas Ha akpaHe YKKW, cocTouT 13 Tpex CTpok.

3anncb ¢ HyneBbIM HOMEPOM COAEPXKUT MHGOPMALMIO O TEKYLLEM
COCTOSIHUM XXypHana:

1-51 CTPOKa — BPEMS 1 AaTy CO3[aHus KypHana;

- 2-91 CTpOKa — KONM4YeCcTBO 3annceit B XypHare;

- 3-9 cTpoKka — BpeM4d 1 gaTy nocrnegHen nponsBeLeHHON 3anncu.

Kaxpas nocnepywolas 3anucb COOAEpPXUT MHMOPMaUuUo O MOaW-
dvKaLuMm HACTPOEYHbIX NapaMeTPOB:

1-a cTpoka — 06o3HaYeHne MoaMdUUMPyeMoro napameTpa 1 ero 3Ha-
YyeHune 10 U3MEHEHNS;

- 2-51 CTPOKa — BpeMs 1 aaTy MoavduKaumm;

3-a cTpoka — 0603HaYeHre MoaNdULIMPYEMOro napamMeTpa 1 ero HoBoe
3HaveHue.

Mpn mogudukaumm npubopHOro BpPEMEHM W/MnU AaTtbl nepsas
CTpOKa 3anncu coaepxuT TekcT: Bpemsa nameHeHo.
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3anucu XXypHana AencTBui onepartopa, Kak 1 3Ha4eHUs apxmBupy-
€MbIX NMapaMeTpoB, XPaHATCA B 3HEProHe3aBMCUMMOM NaMATU U coxpa-
HAOTCS JaXe B criydae OTKMIOYEHUs anekTponutaHusa npubopa. Name-
HeHVe u/unu yganeHve OTAENbHbIX 3anncen XypHarna LEeWCTBUN He-
BO3MOXXHO.

1.5.4. Pukcaumsa HewTaTHbIX CUTyaLUn

1.5.4.1. B Tennosbluucnutene And Kaxgou Tennocuctembl npeaycMoTpeHa
BO3MOXHOCTb 3agaBaTtb 40 4-X yCroBuin pukcaumm (KpUTepmeEB OLIEHKN)
HanMunsa HewTaTHbIX CUTyauMh W COOTBETCTBEHHO peakuurM Ha ux
Hanuuue.

Mog HewTaTHOW cuTyauuen (HewTaTHbIM PEXUMOM TennocucTe-
Mbl) MOHUMAETCHA CUTyauns, NpuM KOTOPOK OBHapyKMBaeTCca HECOOTBET-
CTBME 3HA4YeHUN U3MepAeMblX MapamMeTpoB HOPMAaNbHOMY pPeXumy
PYHKLMOHNPOBAHNSA TENSTOCUCTEMBI.

HewTaTHble cuTyauun, BO3HMKawWMe B paboTe TennocucTem,
dukcmpytotesa B TB Tonbko B pexxume PABOTA npu BbINOSTHEHWN YCIIO-
BuA (kputepusa) Hannumsa HC, 3agaHHoro B Buge oopmyrbl.

Ycnosue gnsa HewTaTHou cutyaumm HCO 3anncaHo B namatn TB B
B1ae hopmynel 1 BBOAUTCSA Npy HEOOXOOUMOCTH:
Qnp < Qo6 < Qnp * Knp,
roe: Qnp, Qo6 — pacxop TensioHocuTenst B NPSMOM W oBpaTHOM
TpybonpoBoae COOTBETCTBEHHO;

Knp — koadhdULUMEHT npeBbIlEHNA pacxoga B obpaTHOM Tpybo-
npoBoae.

3HaueHne koapdpumumnenTa Knp mMoxeTt ObiTb 3agaHO B AnanasoHe
ot 1,00 no 1,10 ¢ warom 0,01.

CTpykTypa M BO3MOXHbl€ 3HA4YeHMsI YneHoB OpMyrbl ONA He-
wratHbIX cutyauun HC1-HC3, 3agaBaemble nporpamMHo, NpuBeaeHb!
Ha puc.3.

Ons crnyyasi CyMMbl UIN pasHOCTY YMCIIOBOE 3HaYeHWe NocneaHero
yrieHa opMyrbl UMeeT pa3MepHOCTb OLIeHMBAEMOro napamMeTpa.

[onyckaeTca ona ogHoro napameTpa 3afaBaTb pasHble KpUTepuu
HC un B pasHbix Tennocuctemax. OgHako npu 3ToM B pasHbix HC He
OOIMKHbI  NepekpbiBaTbCA AManasoHbl 3HAYeHW 3TOro napameTpa,
onpeaensieMble 3a4aHHbIM B KPUTEPUM HEPABEHCTBOM.
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X> X+ X, XXXX

L]
He 3apaHo, Qm P [
6

OTCYTCTBYET 3HaK W NepBbIv YreH, + -, x, /
0...999 999,99

Puc.3. CTpyktypa n BO3MOXHble 3HAa4YE€HUA 4neHOB (hOopMyfbl KpUTEepUeB
OLeHKU Hanuuusa HewTaTHbIX cutyaumm HC1-HC3.

lMpoBepka TENMOBbLIMUCINTENEM HaNUYMUs HELITATHOM CUTyauun
npousBoguTcsa HaumHas ¢ kputepmna HCO n ganee HC3 —» HC2 — HCA1.

1.5.4.2. T[lpn BbINOAHEHMN YCMOBUA (PUKCAUUM  HewTaTHOM  CUTyauuu
BbINOSIHAETCA [OeucTBue, 3afaHHOe BWAOM peakuMM Ha [aHHY
HeWTaTHY0 CUTyauumilo, N B CINOBE COCTOSHUS Ha COOTBETCTBYHOLLEM
3HaKomecTe oTobpaxaeTcsa COOTBETCTBYOLWMM 3HaK (Tabn.l.2 4.ll P3).

Ecnn dukcaumsa HewtatHom cutyauum HCO 3agaHa, To npu ee
BO3HUKHOBEHUWN 3HA4YeHWe pacxoda B nNpsAMOM M obpaTHom Tpybonpo-
BoZe onpeaenseTcs no dpopmyne

= (Qnp + Qo006)/2.
Peakums Ha Hanuuune HewTaTHbIX cutyaummn HC1-HC3 3agaetcs B
BUAE OL4HOro U3 ABYX LENCTBUN:

- NpucBavBaHusl OLEeHMBaAaeMOMY NapamMeTpy KOHKPETHOro 3Ha4YeHus unm
onpeaeneHHon 3aBMCUMOCTM OT APYroro aHanorMyHoro napameTtpa B
Bnage oopmyribl, CTPYKTypa MU BO3MOXHbIE 3HAYEeHUSI YSIEHOB KOTOPOW
npueeaeHbl Ha puc.4;

- npekpawleHusn HakonneHmss m, V n W (Mpocton cuctemsl).

OX=0X+ XXX

MpocTon cuctemsl, Qm,t, P

0,1,...,6

<, >

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

Puc.4. Ctpyktypa u BO3MOXHble 3Ha4eHUA YNeHOB hopMynbl peakuun Ha
HeLITaTHYI0 CUTyaLuIo.
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Ana cnydas cymmbl UNK pa3HOCTU pa3MepHOCTb YMCIIOBOrO YreHa
dopMynbl COOTBETCTBYET pa3MEPHOCTW MapaMeTpa, YKa3aHHOro B

dopmyrne.
Ecnn B kayecTBe peakuum Ha Hee 3afaHo rnpucesanBaHue, To:

- BbIMOSIHSIETCS onepauus NpucBanBaHus, Ha3HavyeHHas B hopMyne pe-

aKuuK;

- npogomkaetca HakonneHne W, m, V, THap;

- BKInoYaeTca cyetumk THeX.

Ecnun B KayecTBe peakuum Ha HewTaTHYHO cuTyaumto 3agaHo Mpo-
CTOW CUCTEMbI, TO:

- npekpalyaetcsa Hakonneue W, m, V, THap;

- BKNtovaroTcs cvetymkm THeX u Tnp.

MPUMEYAHWE. lMNpun 3agaHHbIX ycnosun un peakumm Ha HC, nwve-
OLKMX BUA

YX Qmn < Qmuun.1
PX Qmn= QmMMH.Z,

N HYNEeBOM W3MEPEeHHOM 3Ha4yeHUM pacxofa, COOTBETCTBYIOLLEro
MP, HewTaTHaa cuTyauusi He (PUKCUMPYeTCs, a 3HayYeHue pacxoda B
AAHHOM KaHane obHynseTcs.

QMuwns.1, QMuun2 — Ha3HAYEHHbIE MUHMMATSIbHbIE 3HAYEHUS PacXo-
aa.

1.5.5. YpoBHM fOoCcTyna

1.5.5.1.

YnpaesneHne paboton TB B pasnuuHbiX pexmmax MOXeT
OCYLLIECTBMATLCA C KraBnaTypbl, U OpraHM30BaHO C MOMOLLbIO CUCTEMDB
MEHIO U OKOH MHOUKAaLMK pa3HOro YpoBHSA, 0ToOpaxaeMblx Ha gucnree.
Cxema cucTeMbl OpraHvMsaumm yrnpasrieHus U nHaukaumm npusegeHa B
MpunoxeHun b y.ll P3.

Ana ynpaeBneHunsa pabotor TB BO3MOXHO Takke WUCMOMb30BaHME
nepcoHanbHOro KomMnbkoTepa, NoaknvyaemMoro no mHrepdgencam RS-
232 (RS-485), Ethernet.

B TennoBbluMcnMTENe NpeaycMOTPEHbl TPU YPOBHSA OOCTyna K
YCTaHOBOYHbIM M KanMbpoBOYHbLIM NapaMeTpam.

YpoBHM OOCTyNa OTNMYaKTCH COCTAaBOM MHOMUMPYEMOW Ha Ouc-
nnee mMHOpMaLUN, BO3MOXHOCTAMMU MO WU3MEHEHMUIO YCTAHOBOYHbIX,
KanMbpOBOYHbIX NapaMeTpoB ypOBHeEMepa U 0603HaAYaTCH Kak pexu-
mbl PABOTA, CEPBUC n HACTPOWIKA.

HasHa4deHune pPeXNMOB:

- PABOTA — akcnnyaTauMoHHbIN pexnm (pexunm nonb3oBartens);
- CEPBUC — pexxum noarotoBku K akcnnyatauuu;
- HACTPOWIKA — pexuM 10CTUPOBKM 1 NMOBEPKN.

Pexunmbl oTnnyarTcs YpoBHEM AOCTyna K MHopMmaumm (MHOULK-
pyemon Ha gucnnee n/unu nepegasaemon no uHtepdencam RS-232 /
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RS-485), Ethernet 1 BO3MOXHOCTAMM MO M3MEHEHMUIO YCTAHOBOYHbIX
napameTpoB TEMMOBbLIYUCIINTENS.

HanBonbLumnmy Bo3aMoxHocTaMu obnagaeT pexum HACTPOWKA. B
3TOM pexXumMe UHONUMPYIOTCHA BCe NapamMeTpbl U BO3MOXHa Moandumka-
LMs BCeX YCTAaHOBOYHbIX NapaMeTpoB. HavMeHbLwnMM BO3MOXHOCTAMM
obnapaet pexum PABOTA.
1.5.5.2. Pexxum PABOTA — 310 pexum akcnnyatauun TB Ha obbekTe.

B pexnme PABOTA nonb3oBaTtenb MMeeT BO3MOXHOCTb NpocmaT-
puBaTb:

a) wu3MepsiemMble 3Ha4YeHWss MapamMeTpoB: pacxoga OOGBLEMHOIO MU
MaccOoBOro, Temnepatypbl, AaBfiEHUsl, MaccCbl, KONM4ecTBa TensoTbl,
TENM0BOM MOLLIHOCTW, YaCcTOTbl CUrHarna Ha UMMyfbCHOM BXOZE;

0) KOHUrypaunoHHble napameTpbl: Habopbl N XapakTEPUCTUKN OaTYNKOB
ONA BCEX «TOYEK» WM3MEpPEeHUs; UHOEKCbl TemnepaTypbl U OaBneHus
(HOMepa «TOYeKk» W3MEpPEHUsl), Has3Ha4yeHHbIX ANns onpeaeneHus
SHTanbMMM M MIOTHOCTU BO BCEX pacyeTHbIX «KaHamax»; anropuTmbl
pacyeTa; KpUTepUM 1 BUAbl PEaAKUMA Ha HelTaTHbIe CUTyaLun BO BCEX
TennocucTemax;

B) COOEPXKMMOE BCEX apXUBOB M XXypHana AencTBUM onepartopa;

r) napameTpbl PYHKUNOHUPOBaHUS TB:
- NOKa3aHUs YacoB pearnbHOro BPEMEHMU;
- napameTpsbl cBA3N No uHTepdencam RS-232 (RS-485), Ethernet;
- 3Ha4YeHNsa BpeMEHM HapaboTKM 1 NPOCTOS;

- Hann4yMe OTKa30B AAaTUYMKOB B «TOYKaX», CIOB COCTOSHUSI «KaHanoB» U
TennocucTem;

A) Hhopmaumio o npubope:

- TEKYLLWUA PEXMM YNpaBreHus:;

- BEPCMM PE3NOEHTHOro NporpammMHoro obecneveHnst 4ns namepuTens u
BbIYMCNNTENS;

- 3Ha4YeHne KOHTPOsIbHOW cyMMbl pe3ngeHTHoro MO gns BbluMcnuTens.

B pexunme PABOTA nonb3oBaTesnib UMEET BO3MOXHOCTb NPOM3BO-
ANTb NOACTPONKY NPMOOPHBLIX 4acoB, yCTaHaBnMBaTb CETEBOW agpec
TB un ckopocTb pabotbl no uHTepdgency RS-232 (RS-485), ceTteBble
agpeca gna pabotbl no uHTepdency Ethernet, a Takke nameHaTb egu-
HUUbI M3MepeHus Ans oTobpaxeHnsa 3HavyeHun oBbEMHOro pacxona,
KOnu4yecTBa TEeNoTbl U TENNIOBOW MOLLHOCTH.

1.5.5.3. Pexxum CEPBUC — a10 pexum BBOAA (PYHKLMOHAIbHbBIX NapaMeTpoB
TENnoBblMUCANTENSS B COOTBETCTBMM C BUOOM KOHTPONMpPYEeMbIX
TEnnocuUcTeM.

B pexnme CEPBUC pononHutenbHO (MO OTHOLLIEHUIO K PEXUMY
PABOTA) BO3MOXHO:

a) npocMaTpmBaTb 3HA4YEHUA SHTAJTbIMUN U NMJTOTHOCTH;
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0) npocmaTpmBaTb U UBMEHATD:

1.5.5.4.

Habop MCNONb3yeMbIX B «TOYKaX» U3MEPEHMS OATYMKOB N UX XapaKTe-
PUCTUKN (3HAYEHUA HOMMUHAITbHOW CTaTUYECKOW XapaKTepUCTUKWU npe-
obpasoBaHus NT, agnanasoH TOKOBOro BbIXoAa U MakcumarnbHoe pabo-
yee pasnenne [, «koadpdpuuneHT npeobpasoBaHNs YaCTOTHO-
nmMnynscHoro Bxoaa ans NP);

YyCTaHOBIEHHOE 3HA4YeHWe nepenaga no BbiCOTE MeXay TOYKon oTbopa
AaBneHUs 1 MECTOM pa3sMelLieHns Npeobpa3oBaTens AaBneHus:;

WHAOEKCbl TemnepaTtypbl U OaBneHus ANs onpeaeneHust SHTanbnmn u
MAOTHOCTM, JOFOBOPHbIE 3HAYEHMSI MAcCOBOro pacxoda, TeMnepaTypbl
N JaBreHus;

anropuTMbl pacyeTa Tenna, ycnoBusi (KPUTEpUnN OLEHKN) N BUAbI peak-
LW Ha HeluTaTHble CUTyauuu;

MacwTtab eanHUL nM3MepeHnsa TenmnoBOW MOLLHOCTMU, KonuMyecTBa Ten-
noTbl U Maccbl (Npy macwTtabe 1:1 ncnonbayTca eanHNULBbI N3MEPEHNS
MBT, I'x/4 vnn Mkan/y, 'Ok nnm 'kan, T COOTBETCTBEHHO; NpU Mac-
wrabe 1:1000 — eanHunubl namepenus BT, TLx/MH vwnn Tkan/™, TOx
nnu Tkan; KT COOTBETCTBEHHO);

NoKa3aHn4d 4acoB pealibHOro BpeMeH!,

BbIMOJIHATE OYUCTKY apXMBOB, 06HyneH|/|e MHTEerparbHbIX 3Ha4YeHnn
obbema, mMaccbl TEnnoHOCUTEnNs, KOnM4yecTBa TenmnoThl, BpeMeHn
Hapa6OTKM, NPOCTOA N HEWTaTHbIX CMTyaLlMVI.

B pexvume HACTPOWMKA BO3MOXHO MpocMaTpuBaTb BCE MapameTtpbl
0e3 UCKNYeHus.

B pexume HACTPOWKA pononHutensHo k pexumam PABOTA u
CEPBWC moxeT npon3BoguTbCS:

noBepka TennoBbIYUCIUTENS, NPU KOTOPOWN OCTUPYIOTCS KaHarbl n3mMe-
peHUs TemnepaTypbl U AaBneHus nyTem BBedeHus B TB cooTBeTCTBY-
tOLLMX MOMNPAaBOK;

- OYUCTKA XypHarna AencTeuin onepaTopa;

1.5.5.5.

BBO/ 3aBOOCKOIro HomMepa np|/|6opa.

NMPUMEYHAHWE. BpemeHa HapaboTKku, NpOCTOSt U HewTaTHbIX CU-
Tyaummn Takke OBHYNATCA 1 NPU OYUCTKE apXMBOB.

Pexum ynpaeneHns 3agaeTcss KoMbuHaumen Hanuumsa/oTcyTCcTBuUSA
3aMblKalLWNX MNEPEMbIYEK HA KOHTaKTHbIX MNapax paspeLlleHus
MoandUKauMM  KanubpoBOYHbLIX WM PYHKUMOHASbHBLIX MNapamMeTpoB.
[MopsgoK yCTaHOBKM pPEeXUMOB YrpaBreHud ykasaH B pasgene 2.4
HacTosILLEero pykoBOACTBA.

24

// B3NET



1.5.6. BHelwuHue cBA3MN
1.5.6.1. IHTepdpericol npubopa

MocnepoBaTenbHble UHTEpdencbl RS-232, RS-485 n uHTepdeinic
Ethernet obGecneunBaloT BO3MOXHOCTb [OCTyNa K W3MEPUTENbHbIM,
pacyeTHbIM W YCTAHOBOYHbIM MapameTpam, BKMoYas apxusbl. [lpu
3TOM BO3MOXHa MOAMMMKaLMS YCTaHOBOYHbBIX NapaMeTpoB, a Takke C
Lenbio UCNorib3oBaHMA B pacyeTax BBOA MO nocriefoBaTesibHbIM WH-
Tepdencam TeKylero 3HavyeHusi TeMnepaTypbl Ha UCTOYHWUKE XOS0Aa-
Hou BoAbl. [locnegoBaTtenbHble MHTEPENCHI NogAepPXNBaKOT NPOTOKON
ModBus (RTU ModBus 1 ASCIl ModBus), npuvHaTLIN B KayecTBe CTaH-
AapTHoro B npubopax gompmbl «B3JTET».

MocnepoBaTenbHbln MHTEpdenc RS-232 MOXeT MCNosib30BaTbCs
ans:

a) pacneyaTkm apXmMBHbIX U TEKYLLMX 3HAYEHUN N3MEPAEMbIX NapameTpoB
Ha NpUHTEpe Yyepes nepcoHanbHbIn koMmnbtoTep (MK);

0) cYMTbIBaHUS apXMBOB C MOMOLLbIO apxMBHOro cumtbiBatens «B3JIET
AC» ACOB-020;

B) HenocpencTBeHHon ceAsun ¢ MNK:
- No kabenw Npu AAVHE NUHKMK CBA3N 0 15 Mm;

- Mo TenedOHHONM NUHUM C NMOMOLLIbIO MoJema UM paanonmnHUM ¢ Nomo-
b0 pagnoMoaema;

- No nNuHun umdposon cesasm ctaHgapta GSM 900/1800 MITy, ¢ noMoLbo
aganTepa cotoBown cesAsn «B3NNET AC» ACCB-030.

[lanbHOCTb CBA3W N0 TeNedOHHON NIMHUK, paguokaHany u COTOBOM
CBSI3N OnpeaensieTcsi xapakTepucTnkamm tenedoHHON NMHUK, paamo-
KaHarna v kaHarna COTOBOM CBSI3M COOTBETCTBEHHO.

MocnepoBaTenbHbIn MHTEpdenc RS-485 obecneumBaeT cBs3b MO
kabento B rpynne M3 HECKONbKUX abOHEHTOB, O4HMM U3 KOTOPbIX MOXET
obiTb MK, npu anuHe nuHnmn ceasm go 1200 m.

MoakntoveHne agantepa cotoson cea3m ACCB-030 k nHtepgency
OAMHOYHOro Npmubopa nnu K NIMHUN CBA3KU rpynnbl NPpMOOpoB AaeT BO3-
MOXHOCTb NepeaaBaTb MHAOPMaLMIO NO KaHarny COTOBOW CBS3W, B TOM
yucne n B IHTepHerT.

Mcnonb3yst kKaHan COTOBOM CBSA3WM, MOXHO Ha ©ase nporpamMmHoOro
komnnekca «B3JIET Cll» opraHu3oBbiBaTb AUCMNETYEPCKYO CETb Ans
MHOIMMX OAWHOYHBIX U rPynn NPUOOPOB Kak OAHOTUMHBLIX, TaK U pasHo-
TUMHbIX MO HA3HAYEeHWIO.

CkopocTtb 0bmeHa no uHtepdencam RS-232 n RS-485 ot 2400 go
19200 bog yctaHaBnuBaeTcs B npubope.

BHUMAHMUE! He donyckaemcsi oOHO8peMeHHOoe ModKJIro4YeHue
u ucnosib3oeaHue uHmepgheticoe RS-232 u RS-485.

WHTepdenc Ethernet ncnonbayetca ansa obmeHa AaHHbIMU Yepes
NHTepHeT mexay npnbopamm nokanbHOW CETU U yaaneHHbIM KOMMbo-
Tepom (komnbtoTepamn). OBMeEH OcCyLlecTBNAeTCs Yepes L3 Jo-
KanbHOM CeTu, nMmerLwwmnn cobcTBeHHbIN (rnobaneHbin) IP-agpec. Mpu
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1.5.6.2.

1.5.6.3.

obMeHe [JaHHble ynakoBbIBalTCA B cTek npotokonos Ethernet / IP /
UDP / TFTP / Modbus. NMogaepxusaetca Takke npotokon ARP (Ether-
net / ARP), koTtopbin ncnonbadyetca ana onpegeneHna MAC-agpeca
y3na no |IP-agpecy 3anpoca.

MMnynbcHbIA Bbixog MOXeT paboTaTb NMG0O B 4aCTOTHO-MMMYNbCHOM,
NGO B NOrMYECKOM PeEXMME.

B 4acTOTHO-MMMNYNbCHOM peXxuMme 4YacToTa CriejoBaHUSA UMNYNbCOB
nponopuMoHarnbHa 3Ha4YeHuto BblIOpaHHOrO napameTpa B AManasoHe
31-3000 Ny. CkBaXXHOCTb MMMYNbCOB paBHa 2.

B nornyeckom pexunme curHasn Ha BbiXoge U3MeHAeT CBOEe COCTOA-
HWe Nno 3agaHHbIM YCITOBUAM.

OkoHeuYHbIN Kackag cxemMbl UMMyrbcHoro Bbixoda (puc.[.2 y.ll PJ)
ranbBaHWYeCKN pa3Bsi3aH OT OCHOBHOW CXEMbl C MOMOLLbIO ONToNapbl.
PaboTa BbIXOAHOrO Kackaja BO3MOXHa NpU NUTaHUU NMMBO OT BHYTPEH-
Hero (akTMBHbIA pexum), NMM6o OT BHELLUHEro (NacCUBHbLIA PEXMM) UC-
TOYHMKA NuTaHus. [oaknioyYeHne BbIXOAHOrO Kackaga K BHYTPEHHeMy
ranbBaHUYeCKN pasBA3aHHOMY UCTOYHWUKY NUTaHusa + 5 B ocywecTtBns-
eTCca NnyTeM 3aMblkaHus MepeMbldKamMu KOHTaKTHbIXx nap J1 wn J2
(pnc.A.3 u.ll P3) Ha mogyne RS-232/RS-485/vuMnynbCHbIA  BbIXOA,
YCTaHOBIIEHHOM B MOAYrb BTOPUYHOro npeobpasosBaTtens.

BHelHee HanpsbkeHue, NogaBaeMoe Ha MMMYNbCHbIA BbIXOA, He
AOJDKHO npeBblwaTth + 24 B, TOK Harpy3ku He JormkeH ObiTb Gonee
50 mMA.

L‘|aCTOTHO-VIMI'IyJ'IbCHI:ule BXOObl npegHa3Ha4eHbl OJ14 NoaKIto4YeHnA MNP
pas3nnyHbiX TUNOB C 4YaCTOTHO-UMMNYJIbCHbIM BbIXOOOM. KoHCTaHTbI

npeobpasoBaHus YaCTOTHO-MMMNYbCHbIX BXO/[0B MoryT
ycTaHaBnmBaTtbca B npegenax 0,01...2000 nmn/n ¢ warom 0,01 umn/n.
dopmyna ans onpeneneHus 3Ha4yeHus KoadpdpumumeHTa

npeobpasoBaHMa 4YaCTOTHO-UMMNYINbCHOMO Bxoga TB npuBepeHa B
MpunoxeHun E 4.1l P3.

BxogHon kackapg (puc.[.3 u.ll PQ) moxeT paboTaTb B ABYX pexu-
Max, 3aJaBaeMblX C MOMOLLbI KOHTaKTHbIX nap J1-J12 Ha mopayne
kKommyTaumm (puc.A.7 4.1l PJ):

B aKTUBHOM pEXMME YaCTOTHO-UMNYSbCHbIE BXOAbl MUTAKOTCSA OT BHYT-
PEHHEro ranbBaHUYECKM Pa3BSA3aHHOMO WCTOYHMKA HanpsbkeHunsa +5 B
(KOHTaKTHblE Napbl 3aMKHYTbl NepemMbldykamn). B aToM pexnme Ha BXxoA
AOJDKHbI nogaBaTbCA NMOO MMNYIbCbl HAMPSXXEeHUs C napameTpamu:
nornyeckmn Honb — 0...1,0 B, nornyeckasa eguHmya — 2,0...5,0 B, nnbo
3aMblKaHne/paspbiB MEXAHNYECKNMX KOHTAKTOB. [lpuyem conpoTuene-
HMEe BHELWHeN Lenun nNpu 3aMKHYyTOM COCTOSIHUM MEXaHUYECKUX KOHTakK-
TOB He AomkHO npeBbiwaTtb 100 Owm;

B MACCMBHOM pexnme (KOHTaKTHble Mapbl pa3oMKHYTbI) Ha BXO4 OOSXK-
Hbl NogaBaTbCs UMMYSbCbl TOKA C NapameTpamu: NOrMyeckum HoMb —
0...0,2 MA, nornyeckasa egmHunua — 0,5...20 MA. B aTom pexnme 3ambl-
KaHUS MEXaHMYEeCKMX KOHTaKToOB 6e3 nuTaHus noacynTbiBaTbCcA He Oy-

nyT.
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Mp¥ NOAOKMIOYEHNM K YACTOTHO-UMMYSbCHLIM BXOAaM [OOJBPKHA CO-
6noaaTbcs NONSIPHOCTb B COOTBETCTBUM C MAPKUPOBKOW Ha nevaTHown
nnarte, a yacToTa cnegoBaHUs UMMYNbCOB Ha BXOAe AOMMKHa OblTb He
oonee 2500 Iu.

BHUMAHWE! HanpsixeHue Ha 4aCmoOMHO-UMMYJIbCHbIX 8XO-
dax He GOJ/IKHO npesbiwamb 5,5 B!

1.5.6.4. Jlormyeckmn Bxog DIR1 npegHasHadeH ans npuema curHana
HanpaBeHMsi NOTOKa OT NpeobpasoBaTtens pacxoaa.

lMporpaMMHO NOrMYECKUin BXOA MOXET ObiTb MO0 OTKIOYEH, NTMBO
BKIMIOYEH M HACTPOEH Ha NMpPUEM CUrHana, UMetoLLLEro BbICOKUIA NI HN3-
KMA aKTUBHbIN ypOBeHb. BkroyeHne norudeckoro Bxoga Heob6xoanMmo
ANA opraHus3auuu Tensnoyyeta C aBTOMaTUYECKOW CMEHOW anroputma
pacyeTta npu nepexoae U3 oTONUTENbHOrO Ce30Ha B MEXOTOMNUTENbHbIN
n obpaTHoO.

BHUMAHWE! [Ona npuema cuz2Hana HanpaesieHUsi rnomoka
exo0d DIR1 ycmaHaesiueaemcsi 8 naccueHbili pexxumMm pa3mMblKaHU-
eM KoHmakmHsbix nap J13, J14.

1.5.7. KoHCcTpyKUMA

Brewnun Bug tennosblumcnutens «B3JIET TCPB» wucnonHeHus
TCPB-027 npusegeH Ha puc.A.1 4.ll P3. Kopnyc TB coctout ns tpex
NNTbIX U3 antOMUHMEBOrO cnriasa YacTten (6noKoB): OCHoBaHUA — 6rioka
KOMMYyTauun, cpeaHen Yactn — 6roka nepBn4HOro npeobpasoBatens u
BUIM v nuueson yactn — 6rnoka BTOpUYHOro npeobpasoBartens u kna-
BMaTypbl.

BHyTpn 6noka KoMmyTauumu yCTaHOBMEH MOAYMNb KOMMyTauuu, C
NMOMOLLBKD  KOTOPOrO  OCYLIECTBASIETCA  MNOOKIOYEHME  BHELUHMX
YCTPOWCTB K TennoBblunucnutento. Ha HxkHen naHenu 6noka KommyTa-
LMW pacnoroXeHbl: pasbeM WHTepdenca RS-232, repmoBBOAbl 4SS
noaBoaa kabens nutaHus, curHanbHbix kabenen MNP, MT n M, a Takke
BHELLHMX YCTPOMUCTB, nogkrntoyaemblx K TB. Ha 3agHen cTeHke Haxo-
AATCA OTBEPCTUS ONsl yCTAHOBKM KpenexHbix nnactmH DRBO1, obecne-
ynBarownx kpenneHne TB k DIN-penike Ha obbekTe akcnnyataumm
(pnc.A.8 u.ll PI).

Bnok nepsuyHoro npeobpasoBaTens coaepXUT MoLy b NEPBUYHO-
ro npeobpasoBatens M BCTPOEHHbLIM WUCTOYHUK NMUTaHuS. Ha HuxHen
naHenu kopnyca 6noka MM 1 BUIN pacnonoxeHa krnemma 3awmMTHOro
3a3eMneHus.

Bnok BTOpryHOro npeobpasoBartenia coaepXmnTt Moaynb BTOPUYHO-
ro npeobpasoBatend. Ha nuueson naHenn 6noka BTOPUYHOrO nNpeob-
pasoBaTens Haxogatca XKW u knasumatypa. KK obecneumsaeT Bbl-
BOJ, YeTblpex CTPOK andaBuTHO-uudposon nHgpopmaumm npu 20 cum-
Bonax B cTpoke. Nepuoa obHoBNEHUS Tekywen nHgpopmaummn Ha XK
cocTtaBnseT 2 c¢. PaspsgHoCcTb uHOMKauMM napamMeTpoB Ha Aucrinee
TennoBblMMCNUTENS NpuBedeHa B Tadbn.B.1 4.1l P3.

27

// B3NET



Mogynb BTOpMYHOro npeobpasoBaTtensd CoaepXUT CroT (pasbem),
B KOTOPbIN YCTAHOBIEH YHUUUMPOBAHHBIA MOAYIb BHELUHUX CBA3EWN
(nocnepoBaTtenbHbIX UHTepdencoB RS-232 n RS-485 1 umnynbcHoro
BbIXx0A4a), CHabGXeHHbIN KOHTaKTHBbIMW NapaMmyn And YCTaHOBKU pexunuma
paboTbl TB 1 pexnma paboTbl OKOHEYHOro Kackaga WUMMYnbCHOro Bbl-
Xo4a M pasbeMamum And MOLKIYeHus kabenen CBA3W C BHELUHUMMU
yCTponcTBamm.

Ha mopyne BTOopu4HOro npeobpasoBaTens Takke npeaycMoTpeH
CNOT paclMpeHnss Ang YyCTaHOBKW MO 3aka3y AOMNOSIHUTENbHO Moayns
Ethernet.

Bnok nepBnyHoro npeobpasoBatens COBMECTHO C 65IOKOM BTOPUWY-
HOro npeobpasoBaTens, coeguHSIEMbIE ANEKTPUYECKM MHOTOXUIbHbIM
LWNEenPoOM N KOHCTPYKTUBHO BUHTaMW CO CTOPOHbI Brioka nMepBUMYHOrO
npeobpasoBartens, cocTaBnalT cybbnok obpaboTkM gaHHbIX. B cBoto
oyepeab Ccybbnok obpaboTkm [aHHbIX coeauHseTcs wnendamm co
CTOPOHbI 3a4HEN CTEHKM U BMHTaMW CO CTOPOHbI NULEBOW MaHenun ¢
O6nokom kommyTauuun, obpasys TennosblumMcnuTenb. [Ons ynobcTteBa
npoBefeHns MOHTaxa cyb6nok obpaboTkM AaHHbIX OTKMAbIBAETCA Ha
neTnax B BEPTUKaNbHOM MOCKOCTH.
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1.6. MapkunpoBka n nfiomémnpoBaHue

1.6.1. MapkupoBka Ha nuueBon naHenun TB cogepxut ero ob6o3HayYeHne u
HauMeHOBaHWe, TOBApPHbIN 3HaK NpPeanpuUATUA-U3roToBUTENs, 3HaK
yTBEPXAEHUS TUNa cpeacTsa usaMepeHus. 3aBoCcKon HOMep yKkasaH Ha
Wnnbauke, 3akpenneHHoM Ha koprniyce TB.

TennoBblYNCANTENN, NpeAHa3HaAYEHHbIE A5l MOCTaBKM HA OOBEKTDI
NCNoNb30BaHMs aTOMHON 3HEPrnn, AONONHUTENBHO MapKupyroTcs 060-
3Ha4vyeHmem AC-6 Ha nuueBown naHenu.

1.6.2. lNocne noBepkn NNomMOMpyeTca KOMNa4voK, 3aKpbIBAKOLMIA KOHTAKTHYHO
napy J3 paspelleHuns moandukaumm kanmbpoBoYvHbIX NnapameTpoB TB,
a Takke OOWMH M3 BUHTOB, CKpennsawowwmx cy66nok obpaboTkn AaHHbIX
(pnc.A.10 u.ll P3). na 3awmTbl OT HECAHKUMOHUPOBAHHOIO AOCTyna
npy TPaHCMOPTUPOBKE U XpPaHEHUN MOTYT MAOMOBUPOBATLCS NPOYLUNHBI
Ha cybbnoke ob6paboTkum OaHHbIX M Ornoke kommyTtauum (puc.A.1 4.l
P3).

1.6.3. Nocne MoHTaxa W npoBepkn GYHKUMOHUPOBaHUA TB Ha obbekTe
MOXeT ObITb ONnOMOUPOBaH KOMNavoK, 3aKpbIiBAKOLLNN KOHTAKTHYHO Na-
py J4 paspelueHna moamukaumm goyHKUMOHasrbHbIX napameTtpos TB
(pnc.A.10 u.ll PJ).

1.6.4. [Ina 3awmTbl OT HECAHKUMOHUPOBAHHOIO AOCTyna Mpu 3Kcnnyatauuu
MOryT OblTb ONSIOMOMPOBaHbI MPOYWWNHBI Ha cybbnoke obpaboTku
AaHHbIX 1 6noke kommyTaumm (puc.A.1 4.ll P3).
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2. ICNOJNb30OBAHUE MO HASHAYEHUIO

2.1. AkcnnyaTauyMoHHbIe OrpaHu4yeHus

2.1.1.

2.1.2.

2.1.3.

21.4.

oKcnnyatauusa  TennoBblMUCAUTENA  OO0S/DKHA NPOU3BOAUTBCH B
YCIOBUSIX BO3ENCTBYIOLNX (PaKTOPOB, He NPeBbILLALLMX OMYCTUMBIX
3Ha4YeHU, OroBopeHHbIX B 1.1.2.5.

HeobxooumMocCTb  3alMTHOrO  3a3eMrieHus  onpegensdeTtca B
cooTBeTCTBUM C TpebosaHuamu mmasbl 1.7 «[lpaBun ycrtponcTtea
9NEKTPOYCTAHOBOK» B 3aBUCUMOCTU OT HaNpPsbKeHUs MuTaHus W
yCrnoBui pasmeLleHnsa npnbopa.

MonHuesawmta obbekTa pasmelweHus npubopa, BbINOMHEHHas B
COOTBETCTBUM C «MIHCTpYyKLUMEN MO YCTPOMNCTBY MOJSTHUE3ALLMTDI 30aHUN,
COOPYXXEHUA W MNPOMbILWSIEHHbIX KOMMYHUKauun» CO153-34.21.122-
2003 (ytBepxgeHHon [lpukazom MwuHaHepro Poccum Ne280 ot
30.06.2003 r.) npepoxpaHseT npubop OT BbIXO4a W3 CTPOS Npwu
HanNM4Ynun MONHNEBLIX Pa3psaoB.

TpeGoBaHUs K YCrOBMSIM 3KChlyaTauuMum M BblGOpY MecTa MOHTaxa,
npvBedeHHble B HacTosilen 3L, yuuTbiBalOT Haubonee TUMNUYHbIE
dakTopbl, BAUSIOLWLME HA paboTy TENMOBLIYUCIUTENS.

Ha o6bekTe akcnnyaTaumMm MOryT CyLLeCTBOBaTb UMM BO3HUKHYTb B
npouecce ero aKkcnnyatauum gaktopbl, He nogaallmecs npeasapu-
TENbHOMY NPOrHO3Y, OLEHKE UMK NPOBEepKe, 1 KOTOPble MPON3BOAUTESb
He MOT y4ecTb npu paspaboTke.

B cnyuyae nposiBneHmst nogobHbix akTopoB criegyeT HauTu MHOe
MEeCTO 3Kcnsiyatauuu, rae gaHHble (akTopbl OTCYTCTBYIOT UMM HE OKa-
3bIBalOT BNMAHUA Ha paboTy usgenus.
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2.2. Mepbl 6e3onacHoCTHU

2.2.1.K paboTte c usgenvem ponyckaetcsa o6CnyxuBalowmin nepcoHarn,
N3yYMBLUNIA SKCMNyaTauMOHHY0 AOKYMEHTaUMI0 Ha nagenve.

2.2.2. pn nogrotoBke M3Aenusi K MCNOSIb30BaHUIO AO0SMKHbI cobnogaTbes
«MexoTpacnesble npasuna no  oxpaHe Tpyaa  (Mpasuna
BGe3onacHoOCTM) Mpu 3JKChfyaTauum 3neKTpoycTaHoBOK» U «[llpaBuna
TEXHMYECKON JKCMyaTaunm 3NeKTpoyCTaHOBOK NoTpebuteneny.

2.2.3.Mpn nposegeHun pabotr ¢ TB onacHbiM pakTopom 4dBNAeTCs
HanpshkeHue nepemMeHHoOro Toka ¢ AeUCTBYIOWUM 3HaYeHrem 1o 264 B
yactoTtom 50 Iy,

2.24.B npouecce paboT nO MOHTaxy, MNyCKOHanagke Win pPEMOHTY
TENnoBbIMMCNNTENS 3anpeLlaeTcss UCMNOoNb30BaTb 3nekTponpmbopbl U
3NEKTPOMHCTPYMEHTbI 6e3 NoAKMYeHNs UX KOPMNycoB K Marncrpanmu
3alMTHOrO 3a3eMreHusi, a Takke MWCMnofb3oBaTb MNepevncrieHHble
YCTPOWCTBA B HEUCMPABHOM COCTOSIHUM.

BHUMAHME! lMeped nodknroyeHuem Kopnyca TB k mazucmpa-
Jlu 3aW,umHoO20 3a3emrsieHusl, y6edumbcsi 8 omcymcmeuu Hanps-
JKeHus1 Ha Hell.
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2.3. MNoarotoBKa K MCNOJIb30BaHUIO

2.3.1. NMoarotoBKa K MOHTaXy

2.3.1.1.

2.3.1.2.

He ponyckaeTtca pasmellieHne TB B ycroBusax, He COOTBETCTBYHOLLNX
n.1.2.5 HacTosALWero pykoBoAcTBa No aKcnnyatauuu.

Mpwn BoIGOpPE MecTa pa3melleHus TB cnegyet yuntbiBaThb:

- Anvny kabenen ceasu TB-MP, TB-MT v TB-MNA;
- HeobxoauMocTb obecneveHnsa ceoboaHoro goctyna K TB;
- HeJonycTMMocCTb pasmelleHnss TB B6MM3M MCTOYHMKOB Tenna, Hanpu-

Mep, ropsiumx TpybonpoBOAOB;

- HeoOX0AMMOCTb 3alMTHOro 3asemMrienus TB;

- HeXernaTenbHOCTb Hanuuma Kanawwero Ha TB koHageHcaTa, nnbo Xua-

2.3.1.3.

KOCTK C NpoxogAaLnx pr6OI'IpOBOD,OB.

OcBelleHne TB HeobsizaTenbHo, T.K. gucnnen TB umeet cob-
CTBEHHYH NOACBETKY.

TpaHcnopTupoBka TB K MeCTy MOHTa)Xa [OJDKHa OCyLWeCTBMAATLCA B
3aBoACKoW Tape.

Mocne TpaHcnopTupoBkn TB K MecTy ycTaHOBKM Npu oTpuLaTtesb-
HOW TemnepaType W BHECEHUS ero B MNomelleHue C NOSNOXUTENbHOM
TemnepaTtypon BO u3bexaHue KoHOeHcauuu Brarm HeobxoaMMmo Bbl-
aepxatb TB B ynakoBke He MeHee 3-X YacoB.

2.3.2. MoHTax TennoBblYncnuTens
2.3.2.1. lna yctaHoBku TB cnyxaTt KpenexHble NnacTuHbl, C NOMOLLbI KOTOPbIX

2.3.2.2.

2.3.2.3.

2.3.24.

TB kpenutcsa k DIN-pelike.

Mogkntodenue MNP, MT, MO k TB nponsBoantbCsi B COOTBETCTBUN CO
cxemamu (Mpunoxenune [ 4.1l PO) n pacnonoxeHnem KOMMyTaLMOHHbIX
anemMeHToB Ha moayne kommyTtaumn (puc.A.7 4.l P3).

PasgenaHHble n  00OnNyXeHHble KOHLbl CUrHanbHbiX kKabenen [P
NOOKIYAKTCA K COOTBETCTBYIOLMM KOHTaKTHbIM  Konogkam  TB.
Pasgenka n nogknoyeHne akpaHa He TpebyeTcs.

KoHubl curHanbeHbix kabenen MNT nogknoyalTCs K COOTBETCTBYHOLLEN
KOHTaKTHoW Konoake TB.

Ha He3agencTBOBaHHbIE KOHTAKTHbIE KOSIOAKW, NpeaHasHavyeHHble
ana nogkntoveHna [T, ycTaHaBnvMBalTCA NepeMbldku, CoeauHsiwmne
KOHTaKTbl ¢ HaumeHoBaHnaMK curHanos LEADXA, LEADxB n SHIELDx
(pnc.A.7 4.1l P3), nnb6o Toneko LEADXA n LEADXB, ecnu opraHusosa-
HO aBTOMAaTMYEeCKOe MepekntovYeHne anropuTMOB B OTOMUTESbHbLIA /
MexoTonuTenbHbI ce30H (Mpunoxenne X y.ll PJ).

2.3.2.5. Onexktpnyeckoe nogkntodeHne [ c BbixogHbiM Tokom 4-20 MA no

ABYXMNPOBOAHOW CXeMe COefUHEeHUs, NPOn3BOANTCH B COOTBETCTBUM CO
cxemon nogkntodeHus (puc..1 v.ll P3).
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He ponyckaetca coegmHeHne akpaHa kabens csssu MNO-TB ¢ kop-
nycom M.

2.3.26. [Ona 3awmTtbl OT MeXaHU4YeCKUX TMOBPEXOEHUN peKkoMeHayeTcs
curHanbHble Kabenu pasmewats B Tpybax, pykaBax wnu kopobax
(MeTannuyeckux, nnactMaccoBbix 1 T.4.). [lonyckaetca B ogHon Tpybe
(pykaBe, kopobe) pasmelLaTtb HECKOSTbKO CUTHabHbIX Kabenewn.

CurHanbHble kabenu, ecrnm OHU MPOMOXeHbl HE B MeTanMyeckon
Tpybe, pykaBe unm kopobe, He pekomeHOyeTCsa NpoknaabiBaTb Gnvxe
30 cm oT cunosbix kabenen gpyroro obopyaosaHus. [lonyckaetcsa ne-
pecekaTb Ux nog yrnom 90°.

HE OOMYCKAETCA kpenutb kabenu k TpybonpoBoady C TEMMOHO-
cuTenem.

[ns kpenneHuss kabenen cBsa3n okono TB MOXHO ucnonb3oBaTtb
MOHTa)KHble ckoObl 13 komnnekTa nocrtasku (pmuc.A.9 u.ll PJ).

2.3.2.7. 3awmTHOE 3a3eMrieHne, a TaKxke 3as3emnsiollee YCTPOMCTBO LOSMKHbI
yooBneTBopsaTb TpeboBaHnam Y. Bo nsbexaHne otkasa npubopa He
AOMNyckaeTcs B KayecTBe 3alUTHOro 3as3eMieHnd UCnonb3oBaTb
CUCTEMY 3a3EMIIEHNS] MOSTHUE3ALLNTDI.

3aseMnALLMIA NPOBOAHMK, COEAUHSIIOLLMIA KNeMMy 3aLUTHOro 3a-
3eMneHns npubopa C 3a3eMnsOWUM YCTPOWCTBOM W BbIMOSHAEMbIN
Me[HbIM NPOBOAOM 6e3 MexaHW4ecKon 3alLnTbl, JOMKHbI UMeTb ceve-
HVe He MeHee 4 MM2.

2.3.3. BBoa B akcnnyaTtauuio

2.3.3.1. lNyckoHanagouyHble paboThbl npou3BOaATCA COTpyaHUKamMu
crneumanmsvpoBaHHbIX OpraHusauui, npowegwmMmn obydeHne Ha
npeanpusaTUN-U3roToBUTENE U MOMYYUBLLUMMKU CepTUdMKaT Ha NpaBo
npoBedeHUss [aHHOro Buaa paboTr, nubo npeacraBUTENAMU
npeanpuUsaTUS-U3roToBUTENS.

2.3.3.2. epen BBOOOM B 3KCnyaTauuo NponsBecTn KOHpurypmposaHue TB:

- BBECTU anropuTmbl pacyeTta, hopmyrbl KpUTEPUEB U peakuuii Ha He-
LUTaTHbIE CUTyaumnn PYHKLUMOHNPOBAHMS;

- OTKPbITb HEOOXOAUMbIE KaHarbl pacxoga, TemnepaTypbl U OaBreHUs,
YCTaHOBUTb 3HA4YeHUsi NapamMeTpoB PYHKLMOHNPOBAHNA, COOTBETCTBY-
towme noagkntovaemsim MNP, MT n MNA;

- BbIMOMHUTb NpoYMe HeOBX0aUMbIE HACTPOWKM.
Mo okoH4yaHuKn — onniomduposaTtb TB B cooTBeTCTBUMN C I[].
2.3.3.3. Npwn nogrotoeke M3genus K UCNonb30BaHMIO OOMKHO OblTb NPOBEPEHO:

- NpaBunbHoOCTb ycTtaHoBku MNP, MNT n N B cOOTBETCTBUM C BbIOPaHHbLIM
anroputMom pabotbl TB. CooTBetcTBMe npeobpasoBaTeniai Homepy
TOYKM U3MEPEHUA OaHHOro napamMmeTpa MOXHO NPOBEPUTb NO MOOKMHO-
YEHMI0 K COOTBETCTBYIOLLEMY 3MIEMEHTY KOMMYyTaUUW Ha mMoAyne Kom-
MyTauumn TB;

- NOAKNYeHe AONONHUTENBHOro 06opyaoBaHus (KOMNbOTEPa, MogemMa
W T.4.) B COOTBETCTBUN C BbIOPAHHOW CXEMOW.
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2.3.3.4. Tennosbluncnutens «B3JIET TCPB» npu nepBoM BKNOYEHUUM UK
nocrne ANUTENbHOro nepepbia B paboTe rotoB K aKcnnyaTauumn (npu
OTCYTCTBUM OTKA30B U HELUTATHbIX CUTyauuin B CMCTEMAaXx) nocre:

- MONHOro NpeKpaLLleHNss AMHAMUYECKUX MMOpaBnNYECcKUX MPOLECCOB B
TpybonpoBoae, CBA3aHHbIX C PEryNMpoBaHNEM NOTOKA TEMNSIOHOCUTENS
(paboTbl Ha TpybonpoBode CO CNMBOM TEMNOHOCUTENSs, NepekpbiThe
NoTOKa TEMMOHOCUTENS U T.M.);

- 30-MMHYTHOM MPOMBIBKM 3neKkTpoMarHuTHelx NP noTtokom xmngkoctu
(ans obecneveHns yctonumsom paboThl);

- 30-MMHYTHOrO Nporpesa pacxo4oMepos.

2.3.3.5.MNMpn HeobxoaumocTn oTnpaBkm TB B NOBEPKY WM  PEMOHT
Heo6xoaMMo:

- OTKIIOYUTb NUTaHme TB;

- OTBUHTUTb LWIECTb BUHTOB Ha nuueson naHenn TB n oTkMHyTb cyb6nok
06paboTkn faHHbIX BOOK HA MOBOPOTHbLIX NETASX;

- OTCOEaUHUTbL OT cybbnoKa Wnendbl CBA3N ¢ 65IOKOM KOMMYyTaUUK;
- OTCOEaNHUTbL OT cybbnoka kabenu NMTaHna n NHTepdenca;
- CHATb C neTenb cy66510k 00paboTKn AaHHbIX;

- ynakoBaTb cy66nok o6paboTkn gaHHbIX ANS nocneayoLwen TpaHcnop-
TUPOBKMW.
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2.4. YnpaBneHue TennoBblYMCIUTENEM

2.4.1. Cucrtema uHgukauum

24.1.1.

2.4.1.2.

[Onsa ynpasnenus TB ncnonb3yeTcss MHOroypoBHeBasi CUCTEMa MEHHO,
COCTOSILLAA U3 OCHOBHOIO MEHI0, NOAMEHIO, KOMaHA WU napameTpos,
HaMMEHOBAHUS  KOTOPbIX CrpynnupoBaHbl B  KOSbLEBbIE  CMMUCKM.
OcHoBHOE MeHI UMeeT HeumaMeHHbI cocTaB. CocTaB M CTpyKTypa
NoaAMEHIO ONpefensoTCa PEXNUMOM YNpaBreHus, B KOTOPOM HaxoauTca
TB (Mpunoxexwne b 4.1l P3).

Pexnm ynpaBneHus 3agaeTcss komOuMHaumen Hanuuma / OTCYyTCTBUS
3aMblKaHNA C MOMOLLbLIO MepeMbldek OBYX KOHTaKTHbIX nap J3 un J4,
pacnonoXeHHblX Ha cybbnoke obpaboTkm faHHbIX (puc.A.2 4.ll PJ).
CooTBeTCcTBME KOMOWHAUMIA pexumam ynpasreHua MnpuBedeHo B
Tabn.6, rae «+» — HanuuMe 3amblKaHUS KOHTAKTHOW napbl, a «-» —
OTCYTCTBME 3aMblKaHUS.

3amblkaHne KOHTaKTHOW napbl J3 paspelsaetr moaumdukaumio Ka-
NMBPOBOYHBIX NapaMeTpoB, KOHTAKTHOW napbl J4 — pyHKUMOHASbHbIX
napamMmeTpoB TEMNOBbIYNCIUTENS.

Tabnuua 6

Pexum ynpasneHus

KoHTakTHag napa
J3 J4

HasHauyeHune pexnma

PABOTA - - OKcnyaTauMoHHbI PEXNM

CEPBUC - +

Pexnm nogrotoBku
K aKcniyartauum

HACTPOWKA + -

Pexunm 1ocTMpoBKu
N NOBEPKM

2.4.1.3.

Ona obecnevyeHnss BblbOpa MyHKTA MEHIO, W3MEHEHUA 3HaYeHus
HacTpoeYyHOoro napameTtpa, NMbo dopMyrbl, UCNOMb3YeTCAa Kypcop.
Mecto pacnonoxeHns u dopma Kypcopa 3aBUCAT OT COCTOSIHUA
YCTAHOBIIEHHOIO PAAOM C KypCOPOM HauvMEHOBaHUS MyHKTa MEHK0 U
BMAa MHGOpMaLnKn, MHOMUUMPYyeMOWN Ha gucnree.

Mpun oToGpaxkeHUn Ha AUcnee MEHK Kypcop HEMOABMXKHO pacno-
naraeTcsl B cepeavHe NeBOW rpaHuubl UHOULMPYEMOrO OKHa U UMeeT
BUA:

P ecrm MYHKT MEHI0 aKTUBEH (BO3MOXEH nepexop K NOAMEHI0);

® , €CINN NMYHKT MEeHI0 He aKTuBEeH (HeBO3MO)KeH nepexon K I'IOD,MeHlO).

Mpn oToGpaxeHUW Ha Oucnnee YUCMEeHHOro WM CUMBOSbHOIO
3HayeHNsl HacTpOeYHOro napametpa, nNMbo PopMyrbl, Kypcop pacno-

NnaraeTcay HUXHEN rpaHuubl MHOMLUMPYEMOIo OKHa U UMeeT BN, A .
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2.4.1.4. OgHOBpPEMEHHO Ha Aucnnee MoOXeT uHauuupoBaTbcst He Gonee 3-X
HaMMeHOBaHWA NYHKTOB MeH. [Ons Bblbopa OOHOMO M3 MNYyHKTOB
NpPoOn3BOAMTCA MNPOKPYTKA CMUCKa BBEPX WM BHU3 MpU  MOMOLLM
COOTBETCTBYHOLMNX KNaBuw YyrpasreHus. BbiOpaHHbIN MyHKT MEHIo

AOJTKEH ObITb YCTAHOBIEH B OQHOM CTPOKE C KYpCOPOM > (.).

2.4.1.5. MNpn nepemeLLeHnn No MEHI N MOAMEHIO NPOMUCXOOUT 3anoMuHaHue
nocrnenoBaTenbHOCTU  BblGMPaeMblX HaWMEHOBAHWM MYHKTOB, 4TO
obecneunBaeT yaqobCcTBO HaBUraumm no yxe NpovaeHHOMY MapLUpyTy.

2.4.2. YnpaBneHue ¢ KnaBmaTypbl
2.4.2.1. KnaBuatypa

KnaBsnatypa TB coCcTOUT U3 LWEeCTM KHOMNOK, Ha3Ha4yeHne n obo3Ha-
YeHne KOTopbIX NpMBeAeHbI B Tabn.7.

KnaBunatypa obecneunBaeT BO3MOXHOCTb:
- onepaTUBHOrO ynpaBneHus nHavkaumen Ha gucnnee XXKWU;
- BBOa yCTaHOBOYHOW MHOpMaLUK;
- NPOCMOTPa apxX1BOB M XXypHana gencTBum oneparopa.
2.4.2.2. [lepemelteHne No MeHKO
Mpu3HakoM HaxoXxgeHusa B OOAHOM M3 MEHIO SIBISIETCS Hannune He-

MOABWXHOrO Kypcopa (B Buae > ®) 5 cepenmHe NeBoil rpaHNLbI
MHONUMPYEMOrO OKHa. [ns nepexoda B MEHK BEPXHEro UIU HUXKHEro
YypOBHSi, NGB0 AN BXOAa B OKHO MHAMKAUMK (BBoAA) napameTpa Heob-

XOOANUMO KHOMKaMu , YCTaHOBUTb HAMMEHOBAHWE MYHKTa MEHHO
(komaHgbl) B o4HY CTPOKY C KypcopoM. Ecnv npu aTtom Kypcop Oyaet

umets sug P, o ans paboTbl C BbIGpaHHLIM MYHKTOM MEHI HeobXxo-
AVMO HaXaTb KHOMKY a BosBpaT B npeabiayLee OKHO MHAUKaUun (K

npeablayLiemMy MeHH) OCYLLEeCTBMAETCA MOocrne HakaTuUs KHOMKU B
nnbo nocrne BBOAa 3HaYeHUs NnapameTpa.

Ons nameHeHna B nugmuupyemom meHio Touka x, Kanan x, Ten-
fiocuctema X HoMepa TOYKWU, KaHana Unn TeNNOCUCTEMbI UCMONb3YHT-

CA KHOTKU , .

2.4.2.3. BBog 3Ha4yeHu yCTaHOBOYHbIX MapamMeTpoB
[Mpu3HakoM HaxoXOeHusi B OKHe BBOAA 3Ha4YeHUW YCTaHOBOYHbLIX

napamMeTpoB SIBMISIETCA HanMune Kypcopa B Buae A, pacnonaratoLe-
rocsl noJ BBOAUMbIM 3HAYEHMEM.

BBognmoe 3HavyeHne MoxeT ObiTb NMMOO CUMBOMBbHBIM, NIMOO 4YUC-

noBbIM. N3MeHeHne 3HayYeHust BbINOMHAETCHA C NOMOLLbK KHOMOK ,

nnbo nocpencTBoM BbIbOpa M3 MMEKOLLErocsa cnucka, nubo nytem
MOCTENEHHOro YBeNnYeHns (YyMeHbLUEHNS) 3Ha4YeHUSI.
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lNocTeneHHOE M3MeHeHMe HadMHaeTca ¢ Mnagwero paspsga. lle-

pexon oT Mnaawero paspsaga K ctrapwemMy rnponcxognt aBToMaTUHECKU

npu ANUTENbHOM YAEpXKaHUU KHOMKM nnm B Ha)xaTOM rorio-
XeHun. YTobbl BHOBb Ha4yaTb YCTAaHOBKY C MIiajLlero paspsiaa Heobxo-

ONMO HaXaTb MU OTNYCTUTb KHOIMKY , eclnn paHee Obina Haxata

KHOMKa , n HaobopoT.

Tab6nuua 7

padnueckoe
obo3Ha4yeHne

HasHauyeHune KHonKn

N —

. Mpw BbIGOpE NyHKTa MEHI0 — NepeMeLLeHNe Mo CNNCKY BBEPX.
. Mpwn ycTaHOBKE CMMBONBHOIO 3HAYEHUSI — NepeMeLLeHne Mo CUCKY BBO-

OVUMbIX CUMBOJIbHbIX 3Ha4YEeHUI BBEpX.

. I'Ipvl yCTaHOBKEe 3Ha4YeHusa YMCNOBOW BENNYMHBI — yBeJrimyeHne 3HavyeHuA

paspsaa.

. Mpu npocmoTpe apxuBHLIX 3anucein — yBenuyeHne BpeMeHn (Oatbl) 3a-

MNCU B apXuB.

N =~

. Mpw BbIGOpE NYHKTA MEHI0 — NepeMeLLeHNe No CNNCKY BHUS.
. Mpwn ycTaHOBKE CMMBONBHOMO 3HAYEHUSI — NepeMeLLeHne Mo CUCKY BBO-

OVUMbIX CUMBOJIbHbIX 3HA4YEHUIN BHU3.

. |_|pl/| yCTaHOBKe 3Ha4YeHunA YMCIOBOM BENUYUHBI — YMeHbLleHne 3Ha4yeHunsa

paspsaa.

. Mpu npocmMoTpe apxMBHbIX 3anucelt — yMeHbLUEHNE BPeEMeHU (4aThl) 3a-

MNCU B apXunB.

. B meHo Toukn, KaHanbel, Tennocuctembl — yMeHbLUEHNE HOMepa (MH-

[lekca) TOYKW, kaHana, TenNocucTembl.

. I'Ile YCTaHOBKE CUMBOJ1bHbIX 3HAYEHNN UITN YUCNOBLIX BEMNYNH — nepe-

MeLLEeHMe Kypcopa Ha nore Unu paspsg Yucna BneBso.

. Mpun npocmoTpe apxMBHbLIX 3anucelrt — NepemMeLLeHne K Havarny crnvcka

apXMBMpPYEMbIX NapaMeTpoB.

. B meHto Touku, KaHanel, Tennocucrembl — yBenmyeHve Homepa (MHOEK-

ca) TOYKM, KaHarna, TensoCMCTEMBI.

. I'Ile YCTaHOBKE CUMBOJIbHbIX 3HAYEHN UITN YUCNOBLIX BEMNYNH — nepe-

MeLLleH e Kypcopa Ha rosie Unm paspsaa 4vcna Bnpaso.

. Mpv npocmoTpe apxmBHLIX 3anncel — nepemeLLeHne K KOHLY criucka ap-

XVBMPYEMbIX NapaMeTpoB.

WN =

. Mepexopn B BbIGpaHHOE MEHIO/OKHO HUXXHENO YPOBHS.
. AKTMBM3aumsa 0603HaYeHNs peaakTMpyeMoro napameTpa unm bopmynbl
. 3anucb yCTaHOBMNEHHOro 3Ha4YeHnst napamMmeTpa (BbINOIHEHME onepauunn)

1 BbIXOA, B MEHIO/OKHO Goriee BbICOKOro YPOBHS.

N —

. Bbixog B MeHt0/0kHO 6ornee BbICOKOro YPOBHS.
. OTka3 oT 3anncy N3MEHEHHOro 3Ha4YeHns napamMeTpa (BbINOMHEHWS one-

pauumun) 1 BbIXod B MEHIO/OKHO 6oree BbICOKOro YPOBHS.
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2.4.3. Hactponkm npubopHOro BpeMeHu

2.4.3.1.

2.4.3.2.

YcTaHoBKa Tekylero npubopHOro BpeMeHu (AaTtbl) BbINOMHAETCA B
mMeHo lMapameTpbl /| Bpemsa /| Koppekunsa BpemeHu (MapameTpbl /

Bpewms / Koppekuuss  gathbl) KHOMNKamu , Kypcop

Anocne,lzl,OBaTen|:|-|o yCTaHaBnMBaeTCsa B MO3ULMIO  «4acbly,
«MUHYTbBI», «CEeKyHObl» («AeHb», «Mecsau», «rog»). [locne uyero

KHOI'IKaMVI, VI3MeHF|eTCF| 3HayeHve BbIOpaHHOro napameTpa.

Mpn 3TOM OAOHOKpPaTHOE HaxaTue KHOI'IKVI VIJ'IVI npvBOOUT K
N3MEHEHMIO (YBEINTMYEHWNIO UMM YMEHBLUEHMWIO) YNCINOBOrO 3HAYEHNsI Ha
OOHY eauHuLLy.

BBog ycTaHOBMEHHOro 3Ha4YeHUss napameTpa NpPoM3BOAUTCS Haxa-

TUEM KHOIKHN , OTKa3 OT BBOAa — HaXXaThnem KHOTMKHN .

B TennoBbluMcniMTeNne npegycMoOTpeHa OfHOKpaTHas (mocTeneHHas)
KOppPEKUUs NPUBOpPHbLIX YacoB B Criyyae MX oTCcTaBaHWUsi NMBo Npu yxoae
Brnepes Nno CpaBHEHWUIO C MUPOBbLIM BPEMEHEM.

Koppekums moxeTt BbINONHATECA B pexume PABOTA kak Heno-
CPeACTBEHHO Ha 00bekTe, Tak M yaaneHHO C UCNOMb30BaHNEM CepBUC-
HbIX nporpamMm, obecneynBalWmnx [OCTYN K COOTBETCTBYHOLIUM
ModBus-pernctpam TB.

PyHKUNA 00HOKpamHouU (mocmerneHHoU) KoppeKkyuu 3anyckaeTca B
meHo MapameTpbl /| Bpemsa / Koppekuuna BpemeHu. [1ns napameTtpa
Bpemsa HOBoe crnefyeT yCTaHOBUTb 3HAYeHWe, paBHOE TEKyLLEeMY 3Ha-
YEHUI MUPOBOro BpeMeHWu. B pesynbTaTe npubopHoe BpeMsa HadHeT
yBENMUMBATLCH (YMEHbLUATbCA) Ha OAHY CEKYHAY B KOHLE Kaxdoro
20-MVHYTHOIrO BPEMEHHOro MHTepBara Ao Tex nop, noka He 6yaet Ao-
CTUIHYTO 3afaHHoe 3HadeHue. [locne 4Yero gencrene OYHKUUM OOHO-
KpaTHOW KoppeKumn byaeT OCTaHOBMEHO.

NMPUMEYAHWE. MNMocne BBOAa HOBOro 3Ha4eHNA NpubopHOro Bpe-
MeHU Ha nHgukatope TB 6yaet oTobpaxaTbCsa ero npexHee 3HavYeHue.

2.4.3.3. Takke nmeetcsa BO3MOXHOCTb B pexume PABEOTA oguH pas B TeyeHne

Yyaca MpPOU3BECTU ObICMPY KOPPEKUU NPUBOPHbLIX YacoB MyTem
OBGHYMNEHUs1 3HaYEHMS CEKYH TEKYLLIero NpUbopHOro BpeMeHW.

Mpn atom gna 3HadeHun ot 1 oo 29 cekyHn npouenypa obHyne-
HUS HE NPUBEAET K UBMEHEHMUIO 3HAYEHNA MUHYT TeKyLLero npubopHoro
BpemeHn. [nsa 3HaveHun ot 30 go 59 cekyHn npouenypa obHyneHus
YBENUYNT 3HAYEHNE MUHYT TeKyLlero npubopHOro BpeMeHu Ha eauHu-

uy.
BbicTpas koppekums BbinonHaeTcs B MeHto MapameTtpbl / Bpems /

NopcTpoinika. MNocne nepBoro HaxxaTus KHOMKU a OTKPbIBAETCS OKHO

MopcTponka yacoB [la / Het. [Mocne BTOpOro HaxaTtusi KHOMKM a
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nponcxoanT O6HyJ'IeHl/Ie 3Ha4YeHnA CeKyHa. OTka3 oOT BbINOMHEHNS

ObICTPON KOPPEKLMM NPOU3BOAMTCS HaXKaTUeM KHOI'IKVIB.

2.4.3.4. B npubope peanunsoBaHa PyHKLMA aBTOMATUYECKOrO NepeBoga 4Yacos
Ha «neTHee» W «3UMHee» Bpems. [lepeBod Ha «feTHee» BpeMms
OCYLLIeCTBMNSAETCH B nocrieHee BockpeceHbe mapTa B 2:00:00 Ha oguH
yac Bneped, NepeBos Ha «3MMHee» BpeMs — B nocrnegHee
BocKpeceHbe okTs6psa B 3:00:00 Ha oamH Yac Hasag. Mpwu Bbinycke n3
Npoun3BOACTBa [[aHHas YHKUMA B TENSIOBblYUCIIMTENE OTKIOYEHA.
MogknioyeHe yHKUMM aBTOMATMYECKOro rnepesoda 4acoB — MO
3akaasy.

BHUMAHUE! He pekomeHdyemcsi npou3eodumb yCcmaHOBKY
«3UMHe20» U «JiIemHe20» 8PeMeHU 8PYYHYIO.

2.4.4. BBop pacyeTHbIX ¢hopmyn

BBopg pacyeTHbIX hopMys BbINOSHAETCA B MeHo Tennocuctembi/
KoHdurypauumsa. Bua pacdeTHon popmynbl 4OMKEH COOTBETCTBOBATL
CTPYKType Tennocuctembl (npumep — B MNpunoxenun X u.ll PJ).

YcTtaHoBKka hopMyribl pacyeTa Tenna npouM3BoauTcs B CreayoLemM
nopsigke:

- B okHe Tennocucrema x KHOI'IKaMVI, yCTaHaBJ'IVIBaeTCﬂ 3Ha4e-
HWe HoMepa TernyioCnCTemMsbl;

- pacyeTtHaa cdopmyna W1 (W2) ycraHaBnvBaeTcss B OQHOW CTPOKe C
KprOpOM> npy NOMOLLM KHOI‘IOK VIJ'IM, nocne 4ero HaxvmaeT-

CA KHOIMKa M nog 3HakoOM paBEeHCTBaA NOABIIAETCA KypCcop A ;

1

- NpU NOJIOXKEeHUn KypcopaA nog 3HakKoOM paBEeHCTBa KHOI'IKaMI/I,

@BbIGMpaeTCﬂ HY>XHbI BUA (hOpMYIbl;

9 B

- 3aTem |<ypcopA npu nomoLm KHOI'IOK, nooqepe,qu yCTaHaB-
nueaeTcsa nog umdpoBbIM MHAEKCOM 0DO3HAYEeHUs MacCbl m U 3HTasb-
nuu h;

- BblOMpaeTcsa Tpebyemblii LMpoBOIN NHAEKC KHOI'IKaMI/I, ;

- BBOA CbOpMy.l'IbI npon3BOoaANTCA HaXXaTnem KHOI'IKI/IG, OTMEHa BBOdA —

Ha>XaTnem KHOMKA .

Mopsagok BBoga pacyetHon dhopmynbl ans W3 n W (B meHio Uto-
roBble AaHHbl€) TaKOW Xe, HO YCTaHOBKM LMEPOBLIX WHOEKCOB A4
obosHaveHnn W1, W2, W31, W32, W33 He TpebyeTcs.
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2.4.5. HasHayeHne TeMnepaTypbl U AaBNEeHUA B pacY4eTHOM KaHarne

OnpepgenexHve aHTanNbNUM M NMNOTHOCTM MPOU3BOAUTCH C YyYETOM
Ha3Ha4yeHHbIX ONA KaHana TemnepaTtypbl U gaBneHus. HasHadeHve
NPOV3BOAUTCH MNyTEM HE3aBMCUMOW YCTAHOBKW COOTBETCTBYIOLLMNX
UnpoBbIX MHOEKCOB 0603HaYeHU TemnepaTypbl U AaBNeHNss B MEHIO
Kananbi / KoHdour. h0(1...6) = f(tX,PX).

Ana yctaHoBku umdposoro nHaekca ansa t unn P B okHe Kanan 0
(1...6) Kypcop ycTaHaBnMBaeTCs NOA4 HY>XHbIM OBO3HAYeHWeM KHOMKa-

g B
MU , . 3atem Bbl6l/lpaeTCF| 3Ha4YeHne WwmHAOeKCca KHOIMKa-
MI/I,. BBO,EI, 3Ha4YeHnA Nnpon3BoanTCA HaXaTtnem KHOI'IKVIB, oT-

MeHa BBOda — HaXaThueM KHOMKA .

2.4.6. HacTpomnka KaHana usmepeHusi oaBneHus

Mocne moHTaxa [N BO3MOXHa HacTpoMKka kaHana W3MepeHust
AaBneHus NPy NOMOLLM NapamMeTpoB:

- MAKCUMaribHoe pgasrieHne un Aanmana3oH pa6OTb| TOKOBOIro BbIXoaa
NA x,xxMlMNa x-xxMmA;

- BbicoTa ctonba xugkoctu H;
- cMeLeHue Hynsa AP.

MapameTp H yuynTbiBaeT BbICOTY cTOnba >XWMAKOCTU, paBHYK pac-
CTOSIHUIO MO BepTMKanNuM Mexay 4yBCTBUTENbHbIM 3anemeHToMm [0 un
CTeHkon Tpybonposoaa. [Anana3oH BO3MOXHbIX 3HadYeHun H = +10 m.
Mpn pasmeweHunn TN Bbiwe TpybonpoBoga 3HavyeHne H — nonoxwm-
TenbHoe.

MapameTp AP 3agaeT cMmelleHne Hyns KaHana usMepeHus gasne-
Hua. OnpeaenuTb 3HadeHne cmelleHna AP MOXHO Mo nokasaHusiM Co-
OTBETCTBYIOLLEro KaHana namepeHna gasnexus, korga N Haxogurtca B
cpefe ¢ atMocdepHbIM AaBneHnem (Hanpumep, BbIBUHTUB €ro U3 Tpy-
bonposoaa). [inanasoH BO3MOXHbIX 3Ha4yeHun AP = +0,1 Mla.

3HauyeHVs napameTpoB 3a4al0TCs B MeHt0 TOUKM.

2.4.7. Hactpouka pexuma oTtobpaxeHus pacxoaa

[na obecneyeHus 6Gonee cTabunbHOW MHAMKAUMKM pacxoga Ha
akpaHe XKW npu ero marnbix 3Ha4eHUSX UCMNONb3yTCcA napameTpbl Ty
(nepuop ycpegHeHust) n Tcb (nepuop cbpoca). [aHHble napameTpbl
OTBEYaloT TOMbKO 3a pexumm oTobpaxeHna mHdgopmaumm Ha KK u B
pacyeTax Macchbl U KOnM4yecTBa Tensia He y4acTBYIOT.

«Bpemsa ycpegHeHus» — 9TO MHTepBar, B Te4eHMe KOTOPOro npo-
n3BoguTCA nogcyeTt umnyrnbcos, npuweawmx ot P. NokasaHus pac-
xoaa Ha XKKW 6ygyTt o6HoBnATbLCS € nHtepsanom Ty.

[Anana3oH BO3MOXHbIX 3Ha4yeHnn Ty — ot 5 go 3600 c. [Nocne uHu-
unanunsauumn TB Ty=5 c.

40

// B3NET



«Bpemsa cbpoca» — 31O UHTepBar, B Te4eHMe KOTOPOro oxunaaeTcs
noctynneHue xota 6bl ogHoro nmnynsca ot NP. Ecnu B TeyeHne Tcb
He NOCTYNuNoO HWM OAHOro umnyneca, 7o Ha XKW oTtobpaxaeTca Hyne-
BOW pacxof. Ecnv nmnynbc nocTynus, To 3Ha4YeHWe pacxoja He paBHO
Hyrnto, a otcyeT Tcb HaunHaeTca cHoBa. [Juana3oH BO3MOXHbIX 3Ha4Ye-
HMN Tco — ot 5 po 240 c. Nocne nHnumanmsauymm TB Tco=5 c.

3HauyeHuMss NapaMeTpoB 3a4alTcs B MeHI0 TOUKM.

PekomeHgyemble coveTaHna 3HavyeHun Ty n Tcb B 3aBUCMMOCTH OT
YyacToTbl crnegoBaHusa nmnynbcos NP, npuBeaeHsl B Tabn.8.

Tabnuua 8
HacTota crnefoBaHus 3 000-20 20-0,2 0,2-0,01 0,01-0,005
umnynscos ot NP, 'y
Ty, ¢ 5 500 3 600 3 600
Tc6, ¢ 5 5 100 200

2.4.8. Hactpouka cpukcauum HewTaTHbIX CUTYyaL Ui

YctaHoBka ycnosua ansa HCO npoussogutca B MeHwo Tennocu-
ctembl / HewTtatHble cutyauun / HCO / Y0. Ycnosue 3agaeTcs B Buae

doopmynbl:
Qnp < Qo6 < Qnp * Knp.

dopmyna BbibupaeTcsa KHOI'IKaMI/I,. Beoa gopmyrnbl npouns-
BOOAUTCSA HaaTuem KHOI'IKI/Ia, OTMEeHa BBOJA — HaXaTuMeM KHOn-

KVIB. Ecnn dopmyna He BbibpaHa, TO yCTaHaBMMBAETCHA 3HAYEHUE
He 3apaHo.

3HaueHne Knp BeBogutca B mMeHio Tennocucrtembl / HewTaTHble
cutyauum /| HCO kak onucaHo B n.2.4.2.3.

YctaHoBka ycnosun gna HC1-HC3 npoussogutca B meHio Tenno-
cuctembl /| HewratHble cutyauum |/ ¥Y1(2,3). Ycnosue (kputepui
OLeHKM) 3agaeTcsa B Buae opmyrbl, 0600LeHHass CTpyKTypa KOTOpomn
npueegeHa Ha puc.3.

(DOpMMpOBaHI/Ie Kputepua npon3soamnTCcd B criegyroiem nopaake:

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

- 06o3HayeHne ycrnosusa Y1 (2, 3) yctaHaBnuBaeTCcsa B OOHOW CTPOKE C

kypcopom P npu nomorum KHOI'IOK, VI HaxnmaeTcs KHOI'IKaa

- NpU NOMNOXeHUN Kypcopa A B KparvHeM J1IeBOM MONOXeHUN rnog op-

Myrion KHOI'IKaMVI, Bb|6mpaeTc;| HYXXHbI BUA napameTtpa. [lpu
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Bblbope kputepuss He 3apgaHo octanbHble KOMMNOHEHTbI DOPMYIbl OT-
CYTCTBYIOT;

- 3aTem |<ypcopA npu NOMOLLM KHOI'IOK, nooqepe,qu ycTaHaB-
nvMBaeTcs NoA KaxablM YneHoM copmyrbl, TPeOyoWMM U3MEHEHNS B
nepBoHa4yanbHOM BUAE;

- Bbl6|/|paeTCF| Tpe6yeM0e obo3HaueHune, LI,I/ICprBOG 3Ha4YeHune nHaeKkca

NN 3HavyeHne BeJIn4nHbl KHOMKaMu ,;

- BBOA4 (bOpMyJ'IbI npon3BoanNTCA HaXXaTnem KHOI'IKI/IG, OTMEHa BBOAdA —

HaXKaTnem KHOMKAN .

2.4.9. YcTaHOBKa peakLMM Ha HewTaTHY cUTyauuto

YcTtaHoBka peakunn gns HCO npomsBogutcss B MeHio Tennocu-
ctembl / HewTatHble cutyauun / HCO / PO. Peakumns 3agaeTcs B Buae

dopMynbl:
Q = (Qnp+Qo6)/2.
Mopsgok ycraHoBku peakumn gnss HCO ananornyeH nopsigky ycra-
HoBkuM ycnosua gns HCO.

YctaHoBka peakunn ans HC1-HC3 npoussoantcs B meHto Tenso-
cuctembl / HewTatHble cutyauum / P1(2,3). Peakuns 3agaeTcs B BU-
ae dopmynbl, 0606LEHHasn CTPYKTypa KOTOPOW NpuBeaeHa Ha puc.4.

Mopsagok gencTeuin Npy 3agaHun opMyribl peakumMm aHanorndeH
nopsiaky OEWCTBUA NpU  3adaHuM KPUTEpPUA HewTaTHOW CuUTyauum
(n.2.4.8).

2.4.10. YcTtaHOBKa anroputma paboTbl AUCKPETHOro BbiXxoaa

YcTaHoBka anropytmMa paboTbl AMCKPETHOro BbiXxoda Npoun3BOaUT-
cq B MeHto NMapameTpbl / IuckpeTHbIN Bbixon / ANroputm paboThbl.

Pexnm paboTbl OUCKPETHOro BbiIxoda MOXeT He 3agaBaTbes (He
3apaH). [1py 3TOM AUCKPETHBIN BbIXO4 HE DYHKLIMOHUPYET.

AnroputMm Ans 4acTOTHO-UMMYNbCHOMO WUIM JIOTMYECKOro pexmnma
paboTbl ANCKPETHOro BbIXO4a 3aJaeTcs B Buae OAHOW U3 dhopMmyn,
0006LLIEHHbIE CTPYKTYPbI KOTOPbIX NPMBEAEHbI Ha puc.5, 6.
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F=OX+ OX)* X,

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

0,1,..,6
OTCYTCTBYET 3HaK U BTOPOM YneH,+, -, X, /
+l _! xl /

XX

0...999 999,99

Puc.5. CTpyktypa M BO3MOXHble 3Ha4yeHusi u4neHoB opmynbl AnA
YaCTOTHO-UMMNYNbLCHOrO peXuma paboTbl.

dopmyna 4acTOTHO-MMMYNbCHOrO pexmnma paboTbl, 0603Ha4Yaemo-
ro oyksou F, onpegenseTt 3aBMCMMOCTb 4acTOTbl CNeAoBaHUA UMMNYIb-
COB Ha BbIX0Ae OT 3Ha4YeHUs N3mMepsemMoro napameTpa.

dopmyna nornyeckoro pexumma paboTbl, 0603Havyaemoro 6yksom L,
onpeaensieT ycnoBusi NOSAABNEHNSA Ha BbiXxo4e pa3oBon KomaHabl (ypoB-
HA + 5 B).

Mpun ycTaHoBKe pexmma paboTbl AMCKPETHOro BbIXOAa CHavana

KHOI'IKaMVI, Bb|6|/|paeTcsq pexuMm, a 3atemM 3adaeTca anropuTm
paboThbl.

Mopsgok penctBuin npu  3agaHun  copmMyn  And  MMMYNbCHO-
YAaCTOTHOIO W JIOMMYECKOrO PEXUMOB paboTbl aHanorndeH nopsiaky
OEeNCTBUM Npu 3aaHnUn KpUTEPUA HELLTATHOW CUTyaLuu.

L=0X> 0X + XXX

0 ... 999 999,99

Puc.6. Ctpyktypa M BO3MOXHble 3Ha4YeHUA 4neHoB ¢opmynbl AOnA
NIOrM4yecKoro pexuma padorTbil.

43

// B3NET



2.4.11. NMpocmoTp apxmBoB

[Ana npocmoTpa apxmBoB HeobxoouMMo BblbpaTb MeHo ApxuBbl /
YacoBon, ApxuBbl /| CyTouHbIn nnn ApxmBbl /| MecsiuHbIN, BbibpaTb

Hy)KHbII7I MHTEepBaJ1 apxXmnBmposaHMA npu rnomMoLin KHOI'IOK, M C

€ 3
MOMOLLIbK KHOMOK , NMPOCMOTPETb 3aapXMBUPOBaHHbIE 3HAYe-
HMS1 NapameTpPOB.

NMPUMEYAHUA:

1. B nepeyeHb apxmBnpyemMbix napameTpoB A40OaBNEHO CMOBO COCTOSIHMSA
Tennocuctembl. MoatoMy ana obecnedyeHns npocmoTpa apXuBOB C
ncnonb3oBaHMeEM «cTaporo» cepsucHoro O Heobxogumo BOWUTU B
meHto MapameTpbl 1 yctaHoBUTL COBMECT. apxuBa - Aa: COBMECTUTb
CTPOKy, cofepallylo HauMMeHOoBaHMe napameTpa, C KypCopoM,
pacnonoXeHHbIM B CepefyvHe NEBOW rpaHuLbl OKHA, U HaXaTb KHOMKY

Ecnn ana npocmoTpa apxmBoB TB ncnonb3yetca «HOBOE» cepBuUC-
Hoe MO (BbinyLieHHOe ¢ Tekylien Bepcuen 10 TB), To ana napameTpa
CoBwmecT. apxuBa HeO6X0AMMO YCTAaHOBUTb 3HAYEHNE HEeT.

2. NpocmoTp Ha XKKW croBa COCTOSAHUS, 3anNnUCaHHOro B apxmB, BO3MOXEH
TONbKO MpPU MNPOKPYTKE CAMUCKa 3aapXMBUPOBAHHbLIX MapameTpoB B
nopsigke yboiBaHNA 3Ha4YEHNN UX MHOEKCOB.
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2.5. Nopsapok paboTbl

2.5.1. lNocne BkntovYeHnsa npubopa Ha Aucnnee UHAMUMpYeTCca MHGopMaums
o npubope ©n Bepcunm nporpamMmHoro obecneveHus, 3atem —
WMHopMaUUsa 0 NPOXOXAEHNN Ha4YanbHOro CaMOKOHTpons npubopa. Mo
3aBepLIEeHNI0 CaMOKOHTPONsA Ha gucnrnee oTobpaxaeTcsi OCHOBHOe
MeHlo. BBegeHHbI B akcnnyataumio TennoBbluucnuTens paboTtaet
HenpepbIBHO B aBTOMaTUYECKOM peXxnme.

Pa6oTa nonb3oBaTtens ¢ TENMOBbLIYUCIIUTENEM MOXET OCYLLECTB-
NATbCA NGO C MOMOLLBIO KnaBuaTypbl M AuUchnes, NMMGo C NMOMOLLbIO
nepcoHanbHOro KoMneloTepa.

2.5.2. CunTblBaHNEe TEKyLUNX 3HAYEHUN U3MEPSIEMbIX MapameTpoB, a Takke
COLEPXKMMOrO apxMBOB W >XypHana [OeuCTBUM onepaTopa MOXeT
ocyllecTBnAaATbCA ¢ gucnnes TB.

BHUMAHMWE! Ha OJucnnee TB moxem Habnrodambcsi He-
ycmou4vueasi UHOUKauusi meKyuje2o0 3Ha4eHusl pacxoda e cJriy4yae
u3MeHeHuli pacxoda, cesi3aHHbIX C M)YyCKOM, OCMaHO8OM UuU pe-
2yIupoeKol Momoka mernjioHoCuUmersisi.

HeycTtonumBas nHankaumst MoXXeT HabnogaTbes Takke Npu 3Have-
HAN pacxoda HWXKe HauMmeHbluero ans ucnonbdyemoro tuna lMNP. He-
YCTOMYMBOCTb OTODPaXKeHUs1 AaHHbIX MPU Pe3KNX N3MEeHEHUsX UM Ma-
NbIX 3HAYEHUAX pacxoda cBsi3aHa C nepumoaom obpaboTkm uHdopma-
U1K, BbIBOOAUMOW Ha AUCNNEN, N HEe BNUSIET Ha paboTy CYeTYMKOB 00b-
emMa TennoBbIYNCNTENS.

2.5.3. CuntbiBaHME 3HAYEHUN apPXMBUPYEMbLIX MaApPaMETPOB  MOXET
OCYLWEeCTBMAATbCA C MHAuKaTopa M no nHtepdencam RS-232, RS-485
unn Ethernet.

Ons dopmMmmnpoBaHna oT4ETOB BO3MOXXHO WCMONb30BaHME TOSbKO
TEX apXMBHbIX [aHHbIX, KOTOPbIE 3anucaHbl N0 UCTEYEHMIO KaneHaap-
HbIX CYTOK C MOMEHTa nocrnegHero nepeknoveHns ns pexxvmma CEPBUC
B pexxum PABOTA.
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2.6. Bo3MOXHble HeMcnpaBHOCTHU

2.6.1. B npouecce (PYyHKUMOHMPOBAHUSA TENNOBbLIYNUCNUTENSA NPOU3BOAMUTCSA
anardHocTtmka coctoanma TB, MNP, MNT wn M[0. ®akT BO3HMKHOBEHUSA
HencnpaBHOCTN OTOBpaxaeTcsas B CroBax COCTOAHWUS KaHanoB U
Tennocuctem (Mpunoxenue I u.ll P3I).

2.6.2. Npn BO3HMKHOBEHNN OTKa3a JaTyMKa B MEHIO COOTBETCTBYHOLLEN TOYKN
N3MepeHns psaoMm ¢ obo3HayeHMeM napamMeTpa MOSsIBUTCSA HaAnuCb
Otka3z partuumka, a B cTpoke OTKasbl [aTYMKOB BbICBETUTCS
o6o3Ha4eHne oTkasaBllero gatyuka: P — pacxoga; T — Temnepartypsl,
1 — naBneHus.

Oﬂ,HOBpeMeHHO B ClioBax COCTOAHUA COOTBETCTBYHOLLNX MEHKO Ka-
Han u Tennocucrema nosiBATCA OTMETKM O HanNn4nmn oTkasa.

2.6.3. Npwn Bo3HMKHOBEHUM cbOs, NnMBO oTkasa B paboTe TB Heobxoanmo ans
NpoBEpPKN NPOU3BECTN Nepesanyck npubopa nytem KpaTKOBPEMEHHOIO
OTKIMIOYEHUS NMUTAHUS.

2.6.4. MNpn oTkase OAHOro M3 AaTyMKoB corracoBaHHon napbl [T gormkHa
npon3BoaMTbCs 3aMeHa oboux npeobpasoBaTenen CcornacoBaHHOM
napbi.

2.6.5. Npwn oTCcyTCTBMM CBEYEHUN MHAMKATOpa Ha TB HeobxoomMmo npoBepuTb
HanuuMe HanpskeHnsa nuTaHud, nMbo 3aMeHUTb NpeaoxXpaHuTenNb
HomuHanom 1,0 A Ha 3agHen cTeHke 6noka nepBu4HOro npeobpasosa-
Tena n BUT.

2.6.6. Ecnn pencteus, npeanpuHATbIE B COOTBETCTBUM C YKa3aHHbIMW BbllUe
pekoMeHOauusiMn, He TMNpuBENM K BOCCTAHOBMIEHMIO HOPMasnbHOM
paboTbl um3genus, cnegyeTr o06paTtUTbCA B CEPBUCHBLIN  LIEHTP
(pervoHanbHoOe NpeacTaBUTENBCTBO) UMK K N3rOTOBUTESTHO N3OENNS.
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3. TEXHUWHECKOE OBCIYXUBAHUE

3.1. BBeaeHHbIn B 3Kcnnyatauuio TEnnoBbIMUCNINTENb pPekoMeHayeTcs
nogBepraTtb NepUoaNYECKOMY OCMOTPY C LieNbio KOHTPONS:

- pabotocnocobHocTtu TB;

- HaNMYKUsa HanNPsPKeHUsa NUTaHNS;

- cobntoaeHns ycnosuin akcnnyataumm TB;
- OTCYTCTBUS BHELLHUX noBpexaeHun TB.

MepuvoanMyYHOCTb OCMOTpPa 3aBUCUT OT YCIMOBUI 3KCnnyaTaumun, Ho
He AorkHa ObITb pexe 04HOro pasa B ABe Hedenw.

3.2. HecobnogeHue ycnosumn akcnnyatauum TB B cooTtBeTcTBMM € n.1.2.5
MOXET MPUBECTN K OTKady npubopa mnn NpeBbIEeHUO AO0MYCTUMOro
YPOBHS! NOrPELLHOCTU U3MEPEHWUIA.

BHelwHNe noBpexaeHust Takke MOryT NPUBECTUM K MpPeBblEHUIO
AONYCTUMOrO YPOBHSI MOrPELUHOCTU u3MmepeHuii. [pu  nosiBrneHum
BHELLUHMX NOBPEXAEHUN N3aenvs unu kabens nutaHus, cBsiau Heobxo-
AMMO 00paTUTBLCS B CEPBUCHbLIN LIEHTP UM permoHanbHoe npeacTaBu-
TENbCTBO ANS onpeaeneHust BO3MOXHOCTM ero AarbHewnllen akcnnya-
Taumn.

Hanunume HanpsxeHna nutaHua TB onpegensietcsa nNo Hanuyuio
WHOMKaAUMM CUMBOMOB Ha Aaucnnee. PabotocnocobHocTb npubopa
onpefenseTca No CoAepXaHui uHaukaumm Ha gucnnee TB. Bosmox-
Hble HEeWCnpaBHOCTW, OTKasbl, HeWTaTHble CUTyauuun, NHauUMpyemble
TB, ykasaHbl B [MpunoxexHun I 4.1l P3.

3.3. Ana npoBepkn paboTOCNOCOBHOCTM KaHaroB W3MEpPeHUd pacxoaa,
TemnepaTtypbl MU [aBfIEHUS MOXHO BOCMOMb30BaTbCA WHCTPYKUMEN,
npusegeHHou B MNpunoxexun K 4.1l P3.

3.4. Mpu nepesope TB B pexxum CEPBUC unn HACTPOWKA:
- HAYMHaeTCs HaKoNfeHne BpEMEHN NPOCTOS;

- NpekpaLLaeTcs 3anncb B apXmBbl 3HAYEHUI CYMMapHOro KonuyecTtsa
Tenna;

- NPOAOIKAETCA HaKoMNNeHne TeKyLWMX 3Ha4YeHM Maccbl U Tenna, oTob-
paxaembix Ha akpaHe XK.

MepeBog Tennosbluucnutena u3 pexuva CEPBUC  wnn
HACTPOWKA B pexxvum PABOTA npusoauT k nepesanycky npuéopa u
BO3BpALLEHNIO NHOMKALMN K 3HAYEHUSIM MacChbl U Tensa, HakoneHHbIM
K MOMEHTY nepesofa Tennosbluucnutens ud pexmva PABOTA B pe-
xum CEPBUC unu HACTPOWKA. Mpu 9TOM BOCCTAHOBIIEHHbIE Ha
XKW 3HaveHus maccbl U Tensia MOryT oTnmyatbCs OT 3Ha4YeHWUn, 3a-
UKCUpoBaHHbIX HA MOMEHT Bbixoaa u3 pexuma PABOTA, nockonbky
nepuwog obpaboTka MHpopMauun ansa 3anucu B apxmebl cocTaBnseT 1

MUHYTY.
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3.5. [loBepka TennNOBbLIYUCUTENS NPOU3BOOUTCH B COOTBETCTBUM C
METOOUKOW MOBEPKU, WU3NOXEHHOW B pasgene 4 HacToswero
pykoBoACTBa.

3.6. OTnpaBka npmnbopa Ans NpoBeAeHUss NOBEPKKU, NTMOO peMOHTa, AOIKHA
npoM3BOANTbLCA C nacnoptom npubopa. B conpoBoauTenbHbIX
AOKyMeHTax HeobXxoauMO yKasbiBaTb NOYTOBbLIE PEKBU3UTDI, TENEOH U
dhakc oTnpaBuUTENS, a Takke cnocob n agpec obpaTHOM LOCTaBKN.

4. MOBEPKA

[MoBepka TennoBbIMMUCIIMTENA NPOBOAUTCH B COOTBETCTBUM C OOKY-
meHTom MI1 0832-1-2018 «WUHcTpykuua. TCU. Tennosblumcnutenu
B3JIET TCPB. Metoauka nosepku», yreepxaeHHbiM OIYI «BHUNP»
24 ceHTA6psa 2018 .

Me>xnoBepoyHbIN UHTepBan — 4 roga.
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5. YIIAKOBKA, XPAHEHUE U TPAHCITOPTUPO-
BAHUE

5.1. TennoBbluMCnIUTENb  YNakoBbIBAaeTCA B  WHAMBMAYyalnbHylO  Tapy
kateropumn KY-2 no NOCT 23170 (AWwWmK 13 roppnpoBaHHOro KapToHa).

5.2. TB pomkeH XpaHUTbCA B YMNaKkoBKE M3rOTOBUTENA B  CYXOM
oTannMBaemMoM MOMELLEHUN B COOTBETCTBMM C YCITOBUSIMU XpaHeHus 1
cornacHo NOCT 15150. B nomelueHnn ona xpaHeHUss He AOSMKHO ObIiTb
TOKOMPOBOAALLEN NblIA, MNapoB KUCMOT, LWernovYen, a Takke rasos,
BbI3bIBAOLLMX KOPPO3MIO U paspyLUatoLmnX U30MsLMLO.

TennoBbluMcnUTENb He TpebyeT cneumanbHOro TEXHWYECKOro 06-
CNY>XMBaHUS NPU XpaHEHUMN.

5.3. TennoBblMUCANTENM  MOTYT TpPaHCNOPTUPOBATLCA aBTOMOOUMbHLIM,
PEYHbIM, KEeNe3HOOOPOXHbIM M aBMALMOHHBLIM TpaHCNopToM (Kpome
HerepmMeTU3npoOBaHHbLIX OTCEKOB) nNpwu  cobriogeHun  crnegyromnx
YCrOBUN:

- TPAHCMNOPTMPOBKA OCYLLLECTBNSIETCS B 3aBOACKON Tape;

- OTCYTCTBYET NpsiMOe BO34eNCTBUE BNaru;

- Temnepartypa He BbIxoauT 3a npegens! oT muHyc 30 go 50 °C;
- BNaXXHOCTb He npesblwaeT 95 % npu Temnepatype go 35 °C;

- Bubpaumsa B gnanasoHe ot 10 go 500 Ny ¢ amnnutygon go 0,35 mm unu
yckopeHuem Ao 49 m/c?;

- yaapbl CO 3Ha4YeHneM NUKOBOro yckopeHus oo 98 m/c?;

- YNOXEeHHble B TPaHCNopTe U3genust 3akpenneHsl Bo nsbexaHve nage-
HUS 1 coyLapeHun.

B84.00-00.00-27
rel tsrv.027 doc3.1
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