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PykoBogcTeo no akcnnyatauun (PJ) npeaHasHayeHo Ans 03HaKOMITEHUS C KOHCTPYKUMEn, usyye-
HVS NpaBun aKcnnyaTaumn, TEXHNYECKOro obCnyXnBaHUs, XpaHeHNs U TPaHCMOPTUPOBaHNS YPOBHEME-
poB pagnoBonHoBbix BAPC 322MUN-XX, BAPC 332MU-XX (nanee — ypoBHemep). PO cogepxuT ceege-
HWS, YOOCTOBEPAOLLNE rapaHTMPOBaHHbIE U3rOTOBUTENEM 3HAYeHUSI OCHOBHbIX NapamMeTpoB W XapakTe-
pPUCTWK, pacnpocTpaHsioWmecs Ha ypoBHemepbl ucnonHenun BAPC 322MU-01...BAPC 322MWN-07,
BAPC 332MU-01...BAPC 332MWN-07.

MNepen Hayanom paboTbl C ypoBHEMEPOM BO U36exaHUe oMOOK Npu yCTaHOBKE U 3KCnya-
TauMmn HaCTOATENIbHO PeKOMeHAyeTCs U3yYnTb AaHHOE PYKOBOACTRBO.

1 OMUCAHUE U NPUHLMN OEUCTBUA

1.1 HasHauyeHune

1.1.1 YpoBHeMepbl NpefHasHadeHbl Anst 0€CKOHTAKTHOrO HEMNpPepbIBHOrO U3MEPEHUs] YPOBHS
unn obbema coinydnx un kyckoBbix (BAPC 322MWN-XX), xnakux n nactoobpasHbix (BAPC 322MU-XX,
BAPC 332MW-XX) cpeq, KOHTPONS M CBETOBOW CUrHanm3auuu 3adaHHbIX MOJIOXEHWIN TEKYLLEro YPOBHS
unn Tekywiero obbemMa B TEXHOJOTMYECKMX M TOBApPHbIX pe3epByapax, OyHkepax, TaHkax M T.M. cTauuno-
HapHbIX YyCTAHOBKaX, OTOOPaXeHMs U3MEPEHHOTO 3HAaYEHMS C MOMOLLIbIO BCTPOEHHOrO LmMdpPOBOro MHAU-
KaTtopa, a Takke npeobpasoBaHnsi UBMEPEHHOTO 3HAYEHMS B TOKOBbIN CUTHamM U LMGPOBOW KOAOBbLIN CUT-
Han cneumdukaumm RS-485 ansa nocnegytolero obmeHa nHopmaumnen ¢ opyrumm annapaTtHbeiMy cpen-
CTBaMu aBTOMaTU3NPOBaHHbIX cuctem ynpasneHus (ACY).

1.1.2 BHeLwHWIN BUA HEKOTOPbIX N3 UCMOSTHEHWI YPOBHEMEPOB NpUBEAEH Ha pucyHke 1.

PucyHok 1 - Mpumep ncnonHeHnn yposHemepos BAPC 322MUN-XX, BAPC 332MU-XX

113 Mpu ucnonb3oBaHUM ABYX BCTPOEHHLIX Perie YpOBHEMEP MOXET MPUMEHSATLCS ONS aB-
TOMaTU4YECKOro ynpaBrieHns NPoLLECCOM HamnoNMHEHUA-0MOPOXHEHUS pe3epByapoB, NMGo B kadecTse Gec-
KOHTaKTHbIX CUrHanM3aToOpOB ABYX HE3aBUCHMbIX MOMOXEHWUIN YPOBHS.

114 YpoBHEMEP MOXET 3KCMyaTMpoBaTbCA BO B3PbIBOOMNACHbLIX cpefax, Mpu BHYTPEHHEM U
HapyXHOM crocobax yCTaHOBKW, B TOM YWChe ANs M3MEPEHUS YPOBHSI OFHEOMNAaCHbIX U NierkoBocniame-
HSAOLLMXCS XUOKOCTEN, Napbl KOTOPbIX B COEOUHEHMN C BO3OYXOM MOryT 06pa3oBbiBaTb B3pbIBOOMACHbBIE
cMmecw.
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1.15 YpoBHEMEDP MOXET MPUMEHSITECSA MPU HANUYUU N3B0LITOYHOrO AaBneHust B paboyem pe-
3epByape U Npv NOBbLILLEHHON TeMMNepaType KOHTPONMPYEMOW CPeLbl, 3HAYEHUSI KOTOPbIX YCTaHOBMNEHbI B
HacTosiwem P3.

1.1.6 YpOBHEMEP MOXET 3KCMyaTUpPOBaTbCA B COCTaBE aBTOMATU3NPOBAHHOW CUCTEMbI KOH-
TPOns B Ka4ecTBe NepBUYHOro NpeobpasoBaTens ypoBHS.

1.1.7 B cooTtBetcTBMM ¢ Knaccudpmkaumen NOCT 12997-84 ypoBHemep MO METPOSNOrNYECKUM
CBOWCTBaM OTHOCUTCH K CpeacTBaM aBTOMaTM3aLuKn C XapakTepucTMKamm TOYHOCTU, HOPMUPYEMBIMW NO
FOCT 23222-88, 1 He nognexunT NepMoanN4eCcKon NoBEpPKe.

1.1.8 YpoBHeMep BbINONHAET cnegytowne yHKUnn:

— HenpepbIBHOE OECKOHTAKTHOE M3MEpPEHMEe TeKyLLel OarnbHOCTM OT MIOCKOCTM MOHTaXHOro donaHua
00 MOBEPXHOCTU KOHTPOINMPYEMOW cpedbl U Npeobpa3oBaHne ee B 3HAYEHNE TEKYLLIErO YPOBHS, cBOGOAHOIO
MPOCTPaHCTBA (PaCCTOSHWSA OT MakCMMarbHOMO MOMOXKEHWNS YPOBHS 0 €r0 TEKYLLEro MOSIOKEHUS) Unn Teky-
Lwero obbemMa € y4eToM NapameTpoB, BBEAEHHbIX MOfb30BaTENEM B PEXUME HAaCTPOWKY;

— npeobpasoBaHve 3Ha4YeHUs TeKyLlen AanbHOCTU OT MNIOCKOCTM MOHTaXHOro (hrnaHua Ao nosepx-
HOCTU KOHTPONUPYeMon cpedbl B BbIXOOHON LMPOBON (KOAOBLIN) cUrHan, npeobpasoBaHe 3HaYeHus Te-
KyLLero ypoBHsi, CBOGOAHOro MpPOCTPaHCTBa UMM TekyLlero obbema KOHTPONUpyemon cpefpbl B BbIXOAHbIE
CUrHanbl: HernpepbIBHbIN TOKOBbIA, AUCKPETHLIN (KOHTaKTbl pene) u LndpoBon (KoAoBbIN);

— oTobOpaxeHue pes3ynbTaToB M3MEPEHUIN HAa BCTPOEHHOM LMEPOBOM MHAMKATOPE: TEKYLLEro pac-
CTOSIHMS A0 MOBEPXHOCTU KOHTPONUMPYEMOW cpefbl — B HaTyparbHbIX eQvHULAaX U3MEPEHUs, TEeKyLLero
YPOBHSI — B HaTypanbHbIX UM OTHOCUTENbHBIX €AMHULAX N3MepeHnsi, CBOBoAHOro NPOCTpaHCTBa — B Ha-
TypanbHbIX UM OTHOCUTENbHbBIX €AMHULAX N3MEPEHNS, TEKYLLEro 06 bema — B OTHOCUMTENbHbBIX eAnHuLax
n3MepeHus;

— PpenerHylo 1 CBETOBYIO CUrHaNM3auuio ABYX HE3aBUCUMbIX MOMOXEHWUA TEKYLLIEro YPOBHS UNn Te-
KyLero obbema KOHTpoNMpyemon cpedbl, 3ajaBaeMblX NOfb30BaTeNeM;

— unaeHTudmrKaumio ycTponcTea namepeHusi npy paborte B coctase ACY;

— aBTOAMArHOCTWKY M CUTHanM3aumio OTKa30B.

1.1.9 DYHKLUMOHUPOBaHNE YpOBHEMEpPa B COCTaBe aBTOMATM3UPOBAHHOW CUCTEMblI KOHTPOIS
obecneynBaeTcs B KOMNNEKTE CO CrieayoLmMMm TEXHUYECKMMU CpeacTBaMu:

— nepcoHanbHbIM kKomnbtoTepoM (MABM), coBmecTumbim ¢ IBM PENTIUM Il nnu Bbiwe;
— npeobpasoBaTenem nHTepderica RS-485/RS-232;

— peTpaHcnaTopom uHTepdernca RS-485 (Ha kaxable 32 ycTponcTBa cBepx nepsbix 31);
— nporpaMmHbIM ob6ecnevyeHremM BepXHero YpoBHS.

1.1.10 YpOBHemep He npeaHas3HavYeH O51d KOHTPOIA YPOBHA pa3aesia HeCMeLllnBaroLWmnxca Xua-
KOCTEN 1, B YaCTHOCTH, Ans onpeneneHna ypoBHA ﬂO,EI,TOBapHOIZ BOAbI.

1.2 OCHOBHbIe TEXHUYECKME XapaKTePUCTUKMU
1.2.1 HomuHanbHas ctatnyeckas pyHkumnsa npeobpasoBaHus: nporpaMmmupyemMas
1.2.2 Mpepensl Avana3oHa WM3MEPEHUHA TeKylwero ypoBHSA MMM Tekywero obbema

H ymin ... H y max , MM, MPY 3HA4Y€HUN OTHOCUTENBHON ANINEKTPUHECKON NPOHNLIAEMOCTY € KOHTPONUpYye-
MOW cpeapbl:

- go11,8p004 o1 600 go 15000

- g24 ot 0 go 30000

— B OTHOCMUTEIbHbIX €ANHMLAX YPOBHS unm obbema, % ot 0 go 100
MpumeyaHus.

1 MyuHMManbHbI ypoBeHb H y min COOTBETCTBYET HWDKHEMY Npeaeny U3MepeHust YPOBHS KOHTPOW-
pyemol cpefbl, onpeaenseMoMy BUSHIEM MeLLAOLWEro OTpaXeHusl OT AHa pe3epByapa.

2 MakcumarbHbIn YpoBeHb H y max COOTBETCTBYET BEPXHEMY Nnpenerny n3MepeHns YpoBHSA KOHTPO-
nupyemon cpefpl. 3HaveHne H y max HE JOIMKHO NpeBbilaTbh BEMUYMHBI, PABHOW PasHOCTU BbICOTbI pe-
3epByapa 1 HeusMmepsiemon aanebHocTtu (N. 1.2.3, pucyHok 31). NorpelwHocTb M3MepeHUs YPoBHS KOHTPO-
nMpyeMon cpefbl, He COOTBETCTBYIOLLETNO BbiLleyKa3daHHOMY TpeboBaHWI0, He rapaHTUpPyeTCs.
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1.2.3 BennynHa HensmepsieMon ganbHOCTU, MM:
— ypoBHemep ucnonHeHun BAPC 322MWN-01, BAPC 322MI-02,

BAPC 332MW-01, BAPC 332MW-02 850
— ypoBHeMep ucnonHeHun BAPC 322MWN-03, BAPC 322MI-04,
BAPC 332MW-03, BAPC 332MW-04 850 npu Hpab < 800 mm, un
Hpa6+50 npu Hpab > 800 mm

— ypoBHeMep ncnonHeHun BAPC 322MU-05 ... BAPC 322MWN-07,
BAPC 332MW-05 ... BAPC 332MI-07 850 — HMOHT, HO He MeHee,
yem Hpab6+50

MpumeyaHue - Hpab n HMOHT — cM. npumeyaHume k n.1.3.2.

1.24 [onyckaemasi OCHOBHas MOrPELUHOCTb M3MEPEHUS;

— ypoBHeMepbl ucnonHenun BAPC 322MU-XX, Mm + 50

— ypoBHeMepbl ucnonHeHnn BAPC 332MU-XX, Mm +5
1.2.5 HononHutensHasa TemnepatypHas NOrpeLlHOCTb U3MEPEHUS:

— ypoBHeMepbl ucnonHeHnn BAPC 322MU-XX, mm / 10 °C +25

— ypoBHeMepbl ucnonHeHnn BAPC 332MU-XX, mm / 10 °C +25

MpumeyaHwue - MNorpewHocTtn no n.n. 1.2.4 n 1.2.5 npu namepeHnm oo6bema He HOPMUPYIOTCSI.

1.2.6 ,El,onyCKaemaﬂ OCHOBHaA NorpelHoCTb TOKOBOIro BbIXOOQHOIO curHasnia oTHOCUTENbHO Ana-
nasoHa M3MeHeHus Toka, %, npu Harpyaske RH:

— ananasoH 0 ... 5 MA, RH <2 kOm 0,6
— pamnanasoH 0 ... 20 MA, RH £ 0,5 kOm 0,15
— amnanasoH 4 ... 20 MA, RH £ 0,5 kOm 0,2

MpumeyaHue - [Mpu OTCYTCTBUM [aHHbIX B 3aKasde ypOBHeMep NOCTaBNAETCS C 3anporpammupo-
BaHHbIM AMana3oHoOM M3mMeHeHus Toka 4 ... 20 MA. Tpebyemblili AManasoH N3MEHEHUS TOKa TakKe MOXHO
YCTaHOBUTb NPOrpaMMHO, PYKOBOACTBYSACH, HanpumMep, nogpasgenom 2.8, n. 2.8.26.

1.2.7 MapameTpbl ceTU NUTaHUSA NOCTOSAHHOIO TOKa:
— HanpsikeHue, B 24
— [OMNyCTUMOE OTKIMOHEHME HanpsikeHUs1 OT HOMWHanNbHoro, % 10
1.2.8 MoTpebnsiemas MOLWHOCTb, He bGornee:

— ypoBHeMep ucnonHeHun BAPC 322MUN-XX, BT 6
— ypoBHeMep ncnonHeHun BAPC 332MUN-XX, BT 9

1.2.9 HoMuHanbHble 3HayYeHWUs KNUMaTu4eckux pakTopoB cooTBeTcTBYyOT rpynne C4 no
FOCT 12997-84 v umetoT cneayowne sHavyeHus:

— TemnepaTypa OKpy>KaloLLlero Bo3ayxa B guanasoHe, °C oT muHyc 30 go nntoc 50
— OTHOCUTENbHag BNaXXHOCTb OKPYXatoLLero Bo3ayxa npu

TemnepaTtype nntoc 35 °C 6e3 koHaeHcaumm Bnaru, % 0o 95
— artmocdhepHOe JaBreHue B AnanasoHe, klla ot 84 oo 106,7

(pasmelLeHue Ha BbiCOTE 0
1000 m Hag ypoBHEM MOpS)

1.2.10 [MapameTpbl KOHTPONMpPYEMOW Cpeabl:

a) Temneparypa, °C:
—  ypoBHemep ucnonHeHni BAPC 322MU-01...EAPC 322MU-04,

BAPC 332MU-01...BAPC 332MUN-04 oT MuHyc 40 o nnoc 100*
—  ypoBHemep ucnonHeHun BAPC 322MW-05...BAPC 322MWN-07,
BAPC 332MW-05...BAPC 332MWN-07 oT MuHyc 40 go nnoc 150
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6) paenexue, Mlla:

—  ypoBHemep mncnonHeHunn BAPC 322MU-01...EAPC 322MU-06,
BAPC 332MU-01...BAPC 332MWN-06 ot 0,09 no 0,16

—  ypoBHemep ncnonHennn BAPC 322MU-07, BAPC 332MN-07 o1 0,09 0o 1,6

Mpumeuanue - *MNpu 0693aTENBLHOM BbINOMHEHUM YCroBUiA n. 1.2.9 ana 6noka 06paboTkn ypoBs-
Hemepa, Noka3aHHOM Ha PUCYHKe 2.

1.211  YpoBeHb 1 BUA B3pbIBO3ALLMTDI: B3pbIBOOE30ONacHoe

anekTpoobopyaoBaHue,
“B3pbIBOHENPOHULAEMas
obonouka”

1.2.12 [lapameTpbl BbIXOQHOIO KOLOBOIO (LMPOBOro) curHana: no cneumdmkaumnmn

EIA RS 485

1.213 [lapameTpbl BbIXOOHbLIX PpenerHbIX CUrHanoB:
— YKCIO BbIXOA0B 2
— BuUA 3aMbIKalOLLMIN KOHTAKT
— KOMMYTUpYeMoe nepeMeHHoe HanpsixeHue, B He 6onee 280
— KOMMYTUPYEMOE NOCTOSAHHOE HanpsikeHue, B He 6onee 400
— KOMMYTUPYEMBbIN TOK, MA He 6onee 100

1.2.14 CrteneHb 3awnThl, 0becrnevymBaemas 060N0OYKON No

FOCT 14254-96 (M3K 529-89), He Huxe: IP65
1.2.15  Macca, Kr: He 6onee 30**

Mpumeyanue - **Macca yposHemepos BAPC 322MW-XX 1 BAPC 332MW-XX cneumanbHbIX Uc-
nonHeHun (N.1.3.2) MOXET OTNINYaTLCSA OT YKa3aHHOW BENNYMHBI.

1.2.16  YposHemepbl BAPC 322MWN opHOro WCMOMHEHMS SBNAKOTCA B3auMO3aMEHSIEMbIMU.
YpoBHemepbl BAPC 332MW ogHOro ucnonHeHns SBRsAOTCA B3auMO3aMeHseMbIMU.

1.217  XapaKkTepucCTUKN HaJeXHOCTH:

— HapaboTka Ha oTKas, 4 He meHee 67000
— CpOK cnyx0bl, net 14
1.3 YcTponcTeo 1 paboTta

1.3.1 YpOBHEMEpP COCTOUT U3:

— 6noka obpaboTk4, npeacTaBnstowero coboi B3pbIBOHEMPOHUL@AEMYIO UTYIO anioMUHUEBYHO
060r0YKy 1 yCTaHOBMNEHHbIX B Hel npuemo-nepeaatowero CBY-moayns (MMM) n anekTpoHHbIX MOgynew;

— aHTeHHO-BOfIHOBOAHOW CMCTEMbI, NpedHa3HavYeHHoN AN nepeayun u npuema nsnyyaemon u oT-
PaXeHHOW PaaMOBOJIH, COEQNHEHHOW C MOHTaXHbIM (hriaHueM, cnyxawum Ans yCTaHOBKM ypoBHeMepa
Ha ¢pnaHue naTpybka paboyero pesepyapa.

BHelHWI B 1 cocTaB ypoBHEMEpPA MOKa3aH Ha PUCYHKe 2.

Obonoyka ypoBHeMepa MMeeT cneumarnbHylo CBETOMNPOMYCKaloLLyto BCTaBKy, KOTOpas 3alyyeHa
OT MEXaHMYECKUX MOBPEXAEHUN OTKUAbIBAIOLLENCA CTanbHOM KPbILWKOW. Yepe3 CBETONPOMnyCKaloLLyto
BCTaBKy obecneumBaeTcs 4OCTyN K BCTPOEHHOMY LIMGPOBOMY MHOUKATOPY M KHOMKaM, MMEKLMM mar-
HWTHOE ynpaBrieHne, KOTOpble NoKa3aHbl Ha PUCyHke 3.

C nomoLLpblo KHOMOK NPOM3BOAUTCS HacTpolka W ynpaBrneHue pexumamu paboTbl ypoBHemepa.
YnpaBrneHve KHOMKamy OCYLLECTBISETCA C MOMOLLbI CreumnanbHOro MarHUTHOro Knkwya, BXogdALlero B
KOMMIEKT, U NpeAoTBpaLlaloLLero A4oCTyn NOCTOPOHHUX fUL, K NapaMeTpaM HaCcTPOWKM YpOBHEMepa.

JdeTtann aHTEHHO-BONHOBOAHOW CUCTEMbl, HEMOCPeACTBEHHO KOHTaKTMpyloLwme ¢ aTtMmocdepon
BHYTPV pe3epByapa, BbIMOSIHEHbI U3 MaTEpPUarnoB, CTOMKMX K XMMUYECKMM BO3AEWCTBUAM — HepXKaBeto-
wen ctanu n ptoponnacra.
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Brnok obpabomku

BspeisoHenpoHuyaemas obonoqka

Kabenb Ne 2 Kabenb Ne 1

MoxmaxHelil ¢hnaHey

AHMeHHO-80/1HOB0OHasA cucmema

NM

PucyHok 2 - CocTaBHble 4YacTu ypoBHeEMEpPa

Kpbiwka ceemonponyckatouell ecmasku

KHonku ¢ MagHUMHBIM yripasneHuem

PI/lcyHOK 3 - PacnonoxeHne KHOMOK C MarHUTHbIM ynpasrieHnem
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1.3.2 Bnok o6paboTkn ypoBHeEMepa NPUKPEMSEH K aHTEHHO-BOJSIHOBOOHOW CUCTEME C MOMO-
Wb BOCbMM OOMTOB, pacnosioXeHMe KOTOPbIX MOKa3aHo Ha pucyHke 4. KOHCTpyKuusi ypoBHeMepa Mo-
3BOSISIET, NPU HEOOXOANMOCTH, OCYLLECTBMATL OTCOEAMHEHUE N 3amMeHy brioka 06paboTkn 6e3 AeMOHTa-

Xa aHTEHHO-BOSIHOBOAHOW CUCTEMbI, T.e. 6e3 pasrepMeT1saLmn pesepayapa.

PucyHok 4 - MecTa kpenneHusi 6noka o6paboTku kK aHTEHHO-BONTHOBOAHOW CUCTEME

B uensax obecnevyeHnss BO3MOXHOCTU NPUMEHEHUS YpoBHEMEPA ANs paboThl C Pa3NINYHBIMU KOH-
TPONMPYEMBIMM CPedaMu, Ha pe3epByapax pasfMuyHbIX KOHCTPYKLMIA U pasMepoB CYLLECTBYET psg UC-
MOMTHEHUIA YPOBHEMEPA, OT/INYAIOLLMXCA CXEMOTEXHUYECKMMMU PELUEHUAMU U KOHCTPYKLMEN aHTEHHO-
BONHOBOAHbIX cuctem (ABC). Kpome Toro, Ha 6a3e oTAeNbHbIX UCNONMHEHUIA AN yveTa MHAMBUAYaNbHbIX
YCINOBWIA NPUMEHEHUSI BOBMOXHO M3rOTOBIIEHUE CheLManbHbIX UCMOMHEHUA YPOBHEMEPA, OTINYAIOLLMXCSA
AnvHamu BonHosogoB ABC (Tabnuvua 1).

Tabnuua 1
UcnonHeHue Pa3mepbl aHTeHHO-BonHoBoAHoM | [lononHUTEeNnbHbIN
MpumeyaHve
ypoBHemMepa cuUCTeMbl ycunuTtenb
BAPC 322MW — 01 Oee pynop:z-feMHa:b?KTpmqecmx Het CreumanbHbIx
’ WCMNOSNHEHUN He
BAPC 322MU — 02 D =120 mm, L = 194 mm, EcTb
B = 120 mm npeaycMoTpeHo
EAPC 322MU — 03 [1Be pynopHO-ON3NeKTpnYeCcKmX Het CneumnanbHble
a@HTEHHBI, WCMOSHEHUSI:
D =120 mm, L = 194 mm, NU3MEHEHME TOSTbKO
BAPC 322MU - 04 B = 120 MM Ectb Hpa6
BAPC 322MU — 05 [1Be pynopHO-AM3nekTpUYeCKmX Het CneuuanbHble
a@HTEHHBI, WCTONHEHNS:
D =120 mm, L = 194 mm, n3MeHeHne
BAPC 322MU - 06 B = 120 MM Ectb HMOHT 1 Hpab
[1Be ananexkTpnyecknx
BAPC 322MWN — 07 | cTepHeBbIX aHTEHHbI, D = 21 MM, Het To xe
L =290 mm, B =60 mm
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UcnonHeHue Pa3mepbl aHTEHHO-BONTHOBOAHOM | [lonONHUTENbHbLIN Moumeyanme
ypoBHemMepa cUcCTeMbl ycunurenb P
[1Be pynopHO-aN3anNeKTpu4eckux CneumanbHbIX
AHTEHHBbI, WCMNOMNHEHUN He
BAPC 332M1 - 01 D = 120 mMm, L = 194 mm, Het npeaycMOTPeHo
B =120 mm
[iBe pynopHO-AManeKkTpruyecKmx
aHTEHHBbI,
BAPC 332MW - 02 D = 145 mm, L = 246 mm, Ectb To xe
B =145 mm
[1Be pynopHO-aNaneKkTpnyeckux CneumanbHble
AHTEHHBbI, MUCMNONMHEHUS:
BAPC 332M1 - 03 D =120 mm, L =194 mm, Het M3MEHEeHMe TOJIbKO
B =120 mm Hpab
[iBe pynopHO-AManeKkTpruyecKmx
aHTEHHBbI,
BAPC 332MWN - 04 D = 145 mm, L = 246 mm, Ectb To xe
B =145 mm
[1Be pynopHO-aN3anNeKTpn4eckux CneumanbHble
AHTEHHBbI, MUCMNONMHEHUS:
BAPC 332M1 - 05 D =120 mm, L =194 mm, Het U3MeHeHne
B =120 mm HMOHT n Hpab
[lBe pynopHO-AManeKkTpruyecKmx
aHTEHHBbI,
BAPC 332MW — 06 D = 145 mm, L = 246 mm, Ectb
B =145 mm To xe
[iBe ananexkTpnyeckux
BAPC 332MWN — 07 | cTepXHeBbIX aHTEHHbI, D = 21 MM, Het
L =290 mm, B =60 mm

MpumeyaHue - O603HaYeHUs, ncnonb3yemole B Tabnuue 1:
— D - gnameTp packpbiBa pynopHON aHTEHHbI UMW AMaMeTp CpeaHEN YacTn CTePXKHEBON aHTEHHbI,
— L — AanvHa aHTeHHbI;

— B — paccTosiHue mexay LLeHTpaMu aHTEeHH;

— Hpab — pasvep paboyeit 4acTM ypoBHEMepa OT MOHTaXHOro draHua [0 Kpas aHTeHHO-

BOJTHOBOZHOW CUCTEMbI;

— HMOHT - pasmMmep MOHTa)XHOW YacTun ypoBHeMepa OT MOHTaXHOro cbnaHu,a A0 KPbILWKKX CBEeTOonpo-

nyckaroLlen BCTaBku Ha 6rioke obpaboTku.

1.3.3

onpeaensieT COBOKYMHOCTb TakMX NapamMeTpoB, Kak:

—  KO9I(MPULUMEHT OTpaKeHUst OT MOBEPXHOCTN KOHTPOMNMPYEMON Cpefbl, B CBOK o4vepedb 3aBUCS-

LM OT €€ OMINEKTPUYECKON MPOHULAEMOCTMU;

— 3aTtyXaHue paguocurHana B KOHTpOﬂMpyeMOVI cpene, onpepgendiouwiee ypoBeHb OTpa)KeHua OT

[JHa pesepByapa;

— (bm3Myeckoe COCTOSHME CaMOWn cpefdbl U ee MOBEPXHOCTU, AMana3oH U3MepPeHUd, KoHdUrypauus

pesepByapa 1 T. [.

B0O3MOXHOCTb MpMMEHeHUs KaKoro-nnbo n3 MCMosIHEHU B KaXOoMm KOHKPETHOM criyyYae

BbiGop ucnonHeHust ypoBHeMepa, Hambornee MorfHO COOTBETCTBYHOLLErO YCMOBUSM SKCMyaTaumu,
MPOM3BOAMT MPEANPUSTUE-U3TOTOBUTENb HA OCHOBAHUM AaHHbIX, NPeaocTaBnseMblx notpebutenem (3a-
Ka34MKOM) NpK 3anofIHEHUM OMPOCHOIO NncTa.

Mpu camocTosiTeNbLHOM onpeAeneHMU 3aka3uMKoOM UCMOSTHEHUA YPOBHeMepa npeanpusTue-
M3roToBUTENb He MOXET rapaHTUPOBaTh NPaBUNLHOCTb €ro (PYHKLIMOHMPOBaHMUSI.

1.34 Llenn nntaHna, TOKOBOro, penenHbiX 1 UHTePdENCHOro BbIXOAOB BbIBOAATCS U3 B3PbIBO-
HenpoHuLuaemon oboMnoykM yepes crneumanbHble kabenbHble BBOAbI, COOTBETCTBYHOLWME TpeboBaHMAM
FOCT P 51330.1-99 (M3K 60079-1-98), no aBym kabensm anuHon 1,2 M Kaxabin.
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1.3.5 MpuHuun paboTbl ypoBHemepa coctouT B creayowem. C  MOMOLWbLK aHTEHHO-
BONTHOBOAHOW cucTeMbl nepeaatymk MMM nsnyyaeT pagnoBOSiHYy C NepUoaNYECKN MEHSIOLLENCS YacTo-
TOW B HanpaBfieHWM NOBEPXHOCTU KOHTponmMpyemon cpedbl. OTpaxkeHHas OT NOBEPXHOCTM KOHTponupye-
MOV CpeAbl paanoBoriHa, NPUHMMaeMas Takke aHTEHHO-BONHOBOAHOW CUCTEMOW, NonagaeT B NPUEMHUK
MMM yposHeMepa. B pesynbtate B3auMOAENCTBUSA U3NTYHEHHOrO CUrHana u curHana, oTpaXkeHHoro no-
BEPXHOCTbIO KOHTPONMPYEeMOWN cpedbl, B NPUEMHUKE YpOBHEMEPA BbIAENSETCH CUrHamn ¢ 4acToTOn, Npo-
nopLMoHanbHOW JanbHOCTU A0 3ToW noBepxHocTu. CurHan obpabaTbiBaeTcs MO cneumanbHOMY arnro-
pUTMY MWKPOMPOLIECCOPOM, C MOMOLLLIO KOTOPOrO MPOUCXOAMT BbIYUCIIEHWE TEKYLLEero paccTosHusA OO
KOHTpONuMpyemon cpeabl, NpeobpasoBaHue ero B TeKYLLUA YPOBEeHb Unu TekyLmin obbem n otobpaxeHune
TpebyeMoro 3Ha4YeHusi Ha BCTPOEHHOM UMGPOBOM MHAMKaTope. O4HOBPEMEHHO TEKYLLUMI YPOBEHb WK
Tekywmin obbem npeobpasyeTcs B LMPOBOWA curHan Ha UHTEPEENCHOM BbIXOAE U B CUrHam TOKOBOMO
BbIXOAa, KOTOpble MOryT UCMONb30BaTbCA AN nepegayn nHpopmauum B 3BM unmn BTopuyHbIn npeobpa-
30BaTenb An8 AMCTaHLUMOHHON UHAMKaUUK pesynbTaTa u3MepeHus.

Brnarogapst oTCyTCTBMIO HEMNOCPEACTBEHHOMO KOHTaKTa C KOHTPONMPYEMOW CPEeAon U NPUMEHEHNIO
pasgenbHbIX aHTeHH — OfHa Ha nepepadvy, Apyras Ha npueMm paguvoBOfH — ypoBHemep obecneuyvsaeT
BbICOKYIO TOYHOCTb U3MEPEHUS U CTabMNbHOCTb MOKa3aHW He3aBMCUMO OT BO3AENCTBUA AecTabunusu-
pyloLmMX PakTopoB (LUMPOKUA AnanasoH TemnepaTtyp, arpeCCUBHbIA XapakTep KOHTPOMMPYEMON U OKpy-
Xawowen cpef, UcnapeHnst Unn 3anbifneHHOCTb).

1.3.6 dopmart BblBOAa pesynbTata U3MepPeHUs Ha BCTPOEHHbIN LIMAPOBON UHANKATOP B PEXM-
Me mnamepeHus n dopmaT BBOAA YUCMOBLIX 3HAYEHUA B PEXUME MPOrpamMMHOM HACTPOMKM OAMHAKOB.
dopmaT nmeetT Bug XX. XXX ona gaHHbIX, UMeoWwmx pasmepHocTb “MeTp” 1 Buag XXX.XX ansa gaHHbIX,
UMEILLNX pa3MepHOCTb “NPOLEHT”.

1.3.7 PenenHas v cBeTtoBas curHanusaums OByX HE3aBUCUMbIX MONTOXEHUN TEKYLLEro ypoBHS,
cBOOOAHOrO MPOCTPAHCTBA MMM TeKyLero obbema KOHTpoONMpyemon cpebl obecneynBaeTcs npu 3aga-
HUM NoMnb3oBaTeneM [ABYX YCTaBOK cpabaTbiBaHWs Ha KaXOoe W3 BCTPOEHHbIX pene: yctaBkm 1 u
ycTaBku 2. [pyn 3TOM B 3aBUCUMOCTM OT pexuma OTOOpaeHusi YpOBHEMEPOM pe3ynbTaTa U3MepeHUs
npv NporpaMMMpOBaHNN YCTAaBOK HEOOXOAMMO YYMTbIBATb CrieaytoLlee:

— MpWY OTOBPaXEHWUM TEKYLLEro pacCTosiHNS YCTaBkN He 3adencTBylOTCH. B aTom pexuvme oTobpaxe-
HUSI perne He aKTUBHbLI (BbIKIIOYEHbI) U HE U3MEHSIKOT CBOE COCTOSIHME NpU nepexoe B 3TOT PeXuM 13
OPYrX peXxnmMoB O0ToBpaxeHust;

— Npu OTOBpaKeHNM TEKYLLEro YpOBHS B Ka4eCTBe yCTaBOK MCMONb3YHOTCA 3HAaYEHUS YPOBHSA KOH-
Tponupyemon cpeapl;

— npw oTobpaxeHnn cBob6OAHOrO NPOCTPAHCTBA B KaYECTBE YCTABOK UCMOSMb3YOTCA 3HAYEHUS CBO-
604HOro NPoCTPaHCTBa, NPU 3TOM TOYKOW oTcyeTa (Hynem) sHaveHnn SBnaetcs H  max, PUCYHOK 31;

— Mpu oTOOpaXkeHun TekyLero o6bema B Ka4eCcTBE YCTABOK MCMOSMb3YHOTCA 3HAYEHNS! YPOBHA KOH-
Tponupyemom cpebl.

B 3aBMCMMOCTU OT 3aaHHbIX 3HAYEHWI YCTaBOK Jlorvka paboThbl pene aBToMaTUYecKu onpegensieT-
csl cnegylowmum obpasom:

— ecnu 3Ha4yeHne yctaBku 1 Gonblue 3Ha4YeHUs YCTaBkU 2, TO pere BKIHYaeTcs, Korga nokasaHus
ypoBHeMepa bonblue ycTaBku 1 1 BbIKINOYAETCS, KOr4a nokasaHus ypoBHEMEpPA MEHbLLE YCTaBKU 2;

— €eCcnu 3HayeHue ycTaBku 2 Bonblue 3Ha4YeHuUst yCcTaBku 1, TO pene BKIIOYaAEeTCH, Korga nokasaHus
ypOBHEMEpa MeHbLLE YCTaBku 1 1 BbIKNOYAETCS, KOrga nokasaHus ypoBHemepa 6onblue yCTaBku 2;

— €eCnu 3Ha4vyeHue ycTaBkM 1 paBHO 3HAYEHMIO YCTaBKU 2, TO Nnornka paboTbl pene Takas xe, Kak B
cuTyaummn, korga 3HavyeHue yctaBkm 1 6onblue 3HadYeHus yCTaBkn 2.

1.3.8 B ypoBHemepe npedyCcMOTPEHO ranbBaHW4YecKkoe pasgeneHve uenen yCcTponcTs, Mnog-
Kno4aemblX K MHTepdENCHOMY, TOKOBOMY U perneilHbIM Bbixodam, Mexgy cobon 1 oT uenu nuTaHus 1
“kopnyca” 0b6ono4ykm 6rioka o6paboTku.

1.3.9 [ns paboTbl TOKOBOro BbIXx04a YPOBHEMEpPA TPeOyeTCs BHELUHUA UCTOYHUK NUTAHUS NO-
CTOSIHHOIO TOKa C HOMWHanbHbIM HanpsbhkeHvem 24 B + 10 % n TokoM Harpy3sku He meHee 100 mA. [o-
MycKaeTCs B Ka4eCTBE BHELLUHEro MCTOYHMKA MUTaHMS TOKOBOIO BbIXOA4A MCMONb30BaTb CETb MUTAHWS
ypoBHeMepa. [pu 3TOM Lenu nuTaHMsa TOKOBOTO BbIXOA4a MOAKIHYATCA napannenbHO LensM cetu nu-
TaHWsl ypoBHEMepa, HO He obecneyvnBaeTcs ranbBaHM4eCcKkoe pasgefnieHne yCTponCcTBa, NOAKITHYEHHOTO K
TOKOBOMY BbIXOAY, OT ypoBHeEMepa (CM. npunoxeHue b).

1.3.10  TokoBbIf BbIXOA ypPOBHEMEpPA aKTUBEH NpU OTOBpakeHnM cBOBOOHOro NPOCTpaHCTBa, Te-
KyLLLero ypoBHs unu Tekywero obbema. NMpu oTobpakeHnn TekyLero pacCcTosHMs TOKOBbIN BbIXOA HE ak-
TMBEH: 3Ha4YeHue curHana TOKOBOrO BbIXOA4a MOCTOSHHO W PaBHO BEPXHEMY npedeny YCTaHOBIEHHOro
AnanasoHa nsmeHeHus no nn. 1.2.6.

10
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1.4 O6ecneyeHue B3pbIBO3aALWUTDI

1.4.1 YpoOBHEMEP OTHOCUTCS K B3PbIBO3ALLULLEHHOMY 3NEKTPOOOOPYAOBAHMIO YPOBHSI «B3pbl-
Bo6e3onacHbINy» ¢ BUOOM B3pbIBO3ALLMTbI “B3pPbIBOHENPOHMLaeMasi 06oroyka”.

1.4.2 BapbiBoGe30nacHOCTb ypoBHEMEpPA ObecnevmBaeTcs 3a CUET:

— 3aKNioYeHUs TOKOBEAYLUMX YacTel BO B3pbIBOHENPOHMLAEMYIO 060MOYKy CO LierneBon B3pbl-
BO3aLUNTON B MecTax COMpsXeHWUs aeTanen n y3nos B3pbiBOHENMPOHMLAeMOW 060M0oYKM, CrnocobHYo
BblAepKaTb AaBfeHune B3pbiBa U UCKMOUYNTb Nepefayvy B3pbiBa B OKPYXXalLLyo B3pPbIBOOMNACHYIO cpe-
ay. MNpoyHOCTb B3pbIBOHEMPOHMLAEMON ODONOYKM NOATBEPXKAAeTCHA pesyfbTaTamMyv COOTBETCTBYIOLLUX
UCNbITaHWIA, NPOBOANMBIX NPEANPUATUEM-U3TOTOBUTENEM;

— OrpaHM4YeHus TeMnepaTypbl HarpeBa Hapy»XHbix Yacten (He 6onee 200 °C);

— yNnoTHeHWs kabenew B kabenbHbIX BBOAaX repmeTusupytowent sanmekon no MOCT P 511330.1-99
(M3K 60079-1-98);

— MpefoxpaHeHnst OT CaMOOTBUHYMBaHUS pPe3bbOBbIX COEAMHEHWN, KPEMsALWMX AeTanm un cbopoy-
Hble eanHW1LbI YPOBHEMEPA;

— Hanuuusi npegynpeauTenbHOM HAAMMCK Ha Kpbilwke kopnyca “OTKpbiBaTb, OTKITIOUYMB OT ceTu”.

14.3 YpoBHeMep nmeeT MapkupoBky B3pbio3awmTtbl «IExdIIBT3 X» no TOCT P 51330.0-99
(M3K 60079-0-98), cooteetctByeT TpeboBaHuam [OCT 12.2.007.0-75, TOCT P 51330.1-99
(M3K 60079-1-98), pucyHok 5:

=) Sfs Al W N =) s AN WP N

TYA4214-027-" TYA4214-027-"

ExdIIBT3 X ExdIIBT3 X

P65 -30°C <ta< +50°C __rsos P65 30°C <ta< +50°C  rsos
>0CC RU.N605.B00 0CC RU.N605.800
_24B+10% 0,25A 24B+10% 0,38A

w M w M

PucyHok 5 - MapkupoBka B3pblBO3aLLUTbI ypOBHEMEPA
ucnonHeHun BAPC 322MN-XX n BAPC 332MN-XX

YpoBHeMepbl MOTyT yCTaHaBNMBaTbLCA BO B3PbIBOOMACHbLIX 30HAX NMOMELLEHUIA U HapY>XHbIX YCTaHO-
BOK COrfacHo MapkupoBke B3pbiBo3awmTel, [OCT P 51330.13-99 (MOK60079-14-96), rn. 7.3 lNpasun
yCTponcTBa anekTpoyctaHoBok (MY3) u apyrMm HOpMaTUBHLIM AOKYMEHTaM, pernaMmeHTUpYyoLnM npu-
MEeHeHMe aneKTpoobopyaoBaHMS BO B3PbIBOONACHbIX 30HaX.

1.5 CneuunanbHble ycnoBunsa npuMeHeHus

1.51 3Hak X, MCMOMb30BaHHLI B MapkMpOBKE B3PbIBO3ALUMUTLI, yKasbiBaeT Ha crneayowue
crneunanbHble YCrnoBusi 6e3onacHoOro NpMMeEHeH1s ypoBHemepa:

— BCe BHellHVe kabenbHble CoeVMHEeHNs YpoBHEMepa B Npeaeriax B3pbiBOONACHOM 30HbI AOMKHbI
OblTb NPOJIOXKEHBI B CTanbHbIX TpyGax anameTpom 3/4 AloiiMa, B COOTBETCTBMM C 3TUM Ha LUTYLIepe Kax-
[oro KabenbHOro BBoAa MMeeTcs OTBeTHas pe3bba;

— AN BbIMOSIHEHUSI MPOMEXYTOUHbIX COEAMHEHWI kabenen ypoBHeEMepa C Kabensmm OT BHELUHUX
YCTPOMCTB HE0B6X0oOAMMO WCMOSIb30BaTb MPOMEXYTOYHbIE KIEMMHblE KOPOOKM BO B3pbIBO3ALLMLLEHHOM
WCMOMHEHUN, yCTaHaBNMBaeMble Ha TPYBHble COeAMHEHMS.

15.2 UepTexxn cpedctB B3pblBO3alWMTbl  ypoBHeMepoB ucnornHeHun BAPC  322MN-XX
n BAPC 332MU-XX npuBeaeHsbl B npunoxexHumn A.

1.6 Yka3zaHunsa mep 6e3onacHocTH
1.6.1 Mo cTeneHn 3alWMTbl OT MOPAXKEHUS 3MNEKTPUYECKUM TOKOM YpPOBHEMEpP WCMOMHEHUN

BAPC 322MW-XX n BAPC 332MW-XX cooTBeTcTBYET knaccy |l npu ob6sa3atensHom cobnogeHum tpebo-
BaHWUM K UCTOYHMKY nuTaHuda no FOCT 12.2.007.0-75, pasgen 2.

11



H0OANI.407629.014 P

1.6.2 [nsa 3awmTbl OT NOpPaXeHUsa 3NeKTPUYECKUM TOKOM MNpU Criy4anHOM MPUKOCHOBEHUU K TO-
KOBeayLLUMM YacTsiM B YyPOBHEMEpPE NPEeAYCMOTPEHbI CeayoLmne CpeacTBa:

— 3awuTHas obonoyka;
— ©6e3onacHble CBEPXHN3KME HanpsXKeHUs1 BO BCEX BHELLHWUX U BHYTPEHHMX 3NEKTPUYECKNX LiensiX;
— 3aWwuTHOE 3a3eMIieHNE 1 (UnK) 3aHyIeHne.

1.6.3 MHTEHCMBHOCTb 3NEKTPOMarHMTHOrO Mo Ha pacctosHum donee 1 M OT ypoBHeMepa 3a
npefenaMn OCHOBHOTO NenecTka AnarpamMmbl HaNPaBMEHHOCTU He NpeBbilaeT 2,5 MKBT / cM?, UTo Hixe
npegenbHo gonyctumon no FOCT 12.1.006-84 sHepreTU4eckon Harpy3kn Ha opraHvMam 4yeroBeka. Bpemsi
npebbiBaHNs yenoseka BONM3n ypoBHeMepa He orpaHudmBaeTcs. [pu akcnnyatauumn ypoBHeMepa anek-
TPOMarHMTHOE Mnorfe M3nydeHus nokannsyeTcs BO BHyTpeHHeM o6beme paboyero pesepsyapa.

164 YpoBHEMEpP AOMKEH 0BCNY>XMBATLCS NEPCOHANoM, UMeLLMM KBanuuKaLmoHHyo rpyn-
ny no TexHuke 6esonacHoctn He Hmxe IV B cooTBeTCcTBMM C “[NpaBvnammu TexHuku 6e3onacHoCTV npu
3KCnnyaTaumm anekTpoyctaHoBok notpebutenen” (MTH).

1.6.5 YpoBHeMep He YyBCTBUTENEH K BNNSHWUIO pagvornomMex 1 He co3gaeT nomex paguonpue-
My B npegenax  «OOLLECO3HbIX  HOpM  JOnyckaemblX  MHAYCTPUAsbHbIX  pagvornomex»
(Hopmbi 1-87 ... 9-87). ObecneumBaeTcsa KOHCTPYKLMEN.

1.7 MapkupoBKa u nnoméupoBaHue

1.71 Ha Tabnuuke, pasmeLLeHHOM Ha KOpnyce ypOBHEMeEpa, ykasaHa criefytolias uHdopma-
ums:

— TOBapHbLIN 3HaK NPeaNpPUATUA-U3rOTOBUTENS;

— HaMMEeHOBaHWe 1 YCINOBHOE 0003HaYeHUE;

— 0603Ha4YeHNe TEXHNYECKNX YCITOBUIA;

— MapkupoBka B3pbiBo3awmnTbl «IExdIIBT3 X»;

— 3HaK COOTBETCTBUS;

— CTeneHb 3awmTbl, o6ecneynBaemasa obonoykon no NOCT 14254-96 (MOK 529-89)

— [JuanasoH TemnepaTyp OKpy>KaloLLen cpeabl;

— HOMep cepTudukaTa COOTBETCTBUS;

— napameTpbl CETU NUTaHUS;

— HOMep UCMNOSHEHUS;

— 3aBOACKOMN HOMep;

— Mecs ¥ rog U3roToBneHns;

— 3Hak 3a3emIieHus.

Ha B3pbiBOHENpPOHMLAeMon obonoyke Onoka obpaboTkm mmeeTca npegynpeauTenbHas Haanuchb
«OTKpbIBaTb, OTKITHOYNB OT CETUY.

1.7.2 MapknpoBka BbINoniHeEHa POTOXMMMUYECKMM crnocobom (pucyHok 6), npeaynpeautenbHas
HaanMcb — MeTOAOM NUTbs (PUCYHOK 7). MapkuMpoBka obecrneunBaeT COXpaHHOCTb HaAMMUCEN U 3HAKOB B
TEeYEeHNe BCEro cpoka Crnyxosbl.

PucyHok 6 - MapkupoBka ypoBHeMepa ucnonHernmn BAPC 322MU-XX n BAPC 332MU-XX
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PucyHok 7 - NpegynpeguTtensHas Hagnuco

1.7.3 KpbllLKka B3pbIBOHENPOHMLLAEMOWN 0605104KK ONomMGupoBaHa MacTUKON NIIOMOMPOBOYHON
Ne1 FOCT 18680-73 Ha npeanpusiTUM-U3rOTOBUTENE.

1.7.4 Ha TpaHcnopTHyto Tapy (AWWK) HaHeCEeHbl OCHOBHbIE, OOMNOMHUTENbHbIE U MHopMauu-
OHHble 3HaKu, a Takke MaHunyndumoHHble 3Haku "BEPX", “BEPEYb OT HAIPEBA",
“BEPEYb OT BJIATN”, “XPYINKOE, OCTOPOXHO” no NOCT 14192-96.

2 NCNnoJib30OBAHUE NO HA3HAYEHUIO

2.1 OO6Lme nonoxeHus
211 YpoBHeMep nocTaBnsieTcsl NoTpeduTenNto NOMHOCTLI0 COBPaHHbLIM.

21.2 lapaHTuiiHble 0653aTenbCTBa NPeanpUSTUS-M3rOTOBUTENS HE pacrpoCTpaHsATCA Ha
cnyvan HecobntogeHns notpedbutenem TpeboBaHUn HACTOALLErO PYKOBOACTBA MO dKCNiyaTauum.

21.3 He gonyckaeTcsa akcnnyartauus ypoBHeEMepa npu NnosiBNieHMn coobLueHnii 06 oTkasax unm
HeZOMyCTUMbIX pexmnmax paboTbl ero 3MeKTPOHHbIX MOAYIEN, BbISABMSEMbIX C MOMOLLbI BCTPOEHHbIX
CpencTB CaMOAMAarHOCTMKN. YKkasaHHble cOobLeHUs 0TOBpaxatoTC Ha BCTPOEHHOM LIMAPOBOM MHOMKA-
TOpe ¥ nepegaroTcs No UHTepderncy Ha agucnnen onepaTopa B Buae kogos owmbok (Tabnuua 5).

21.4 CwvnbHoe BHelLHee 3arpsi3HeHne kopryca 6rioka o6paboTkM CyLLEeCTBEHHO yXyaLlaeT yc-
NOBUSI €CTECTBEHHOIO OXNaxaeHus ypoBHemepa. Bo usbexaHue Bbixoda M3 CTPOs ypoBHeMepa K3-3a
neperpeea Heo6xoaMMO CBOEBPEMEHHO NPON3BOANTL OUYMCTKY €ro 060I0UKM OT 3arpsi3HEHUNA.

215 Mpn skcnnyataumm ypoBHEMepa BHE MOMELLEHMI HACTOATENbHO PEKOMEHOYETCs yCTa-
HOBWTb HaZ HUM HaBecC A1 3alMTbl OT Neperpesa Nof BO3OENCTBUEM COMTHEYHOMO M3NydeHusi, a Takke
ONS UCKIIOYEHUs1 BO3AENCTBUS aTMOCepHbIX 0CaaKoB.

2.1.6 Mpn mMakcMmanbHOM MOMOXEHMU YPOBHS B pe3epByape B Criyyae, korga TtemnepaTtypa
KOHTponupyeMon cpefbl npesbiwaeT nntoc 50 °C, HeobxoaMMo cneanTb 3a 06sA3aTenNbHbIM BbINOSTHEHU-
em TpeboBanuii n. 1.2.9 gna 6noka o6paboTkn, B NPOTMBHOM Clyvae BO3MOXEH Meperpes ypoBHEMepPa C
€ro nocregyrowmm BbIXOAOM U3 CTPOS, €Cnv, Hanpumep, He4OCTaTOYHO eCTECTBEHHOrO oxnaxaeHus. B
3TOM crny4ae HeoOX0AMMO MPUHATL Mepbl MO AOMNOMHUTENBHOMY OXJaXOEHMIO YPOBHEMEPA.

2.1.7 [Mpn npoBedeHMN 3MNEKTPOCBAPOYHbBIX PaboT Ha METANNTOKOHCTPYKLUMSX, HA KOTOPbIX YC-
TaAHOBIEH YPOBHEMEP, NMMOO B HEMOCPEACTBEHHON BAN30CTM OT ero KabemnbHbIX MHUA CBA3N PEKOMEH-
[yeTcst OTKIIOYNUTb U EMOHTUPOBATL 6510k 06paboTkM ypoBHEMEPA, PYKOBOACTBYACH PUCYHKOM 4. B cny-
Yae HEeBO3MOXHOCTM AeMOHTaxa Heobxoaumo Ha Bpems CBapOuYHbIX paboT obecTounTb ypoBHEMEP U
OTKIMIOYNTb ero kabenu oT NMHWUIA CBA3K.

21.8 Mpu akcnnyataumm ypoBHemMepa HeobXoOMMO y4yuTbiBaTb Mellarllee AeWCcTBME OTpa-
XEeHUs pagvMoBONH OT MeTanfnMyeckoro gHa pesepsyapa. OTO OTPaKeHWE BO3HMKAeT Npu M3MepeHuu
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YPOBHS cpefibl C MasbIM MOrfoLEeHMeM pagnoBOSIH MPU 3HAYEHUAX YPOBHS, 61M3KNX H y min, 1 0Bpaba-
TbIBAETCH YPOBHEMEPOM BMECTE C MONE3HbIM OTPaXXEHMEM OT MOBEPXHOCTU KOHTPONMPYEMOW Cpefbl,
YTO yXyALwaeT TOYHOCTb U CTabuNbHOCTb M3MepeHuin. Npu HanMumm B pesepByape MOATOBAPHOW BOAbI,
N3MepeHne ypoBHS C rapaHTMPOBAHHOM MOTPELLHOCTLIO Takke MOXET obecneunBaTbCs Npu BLICOTE CrOs
KOHTpOnMpyemon cpeabl Hag noaTosapHon Boaon He meHee H y yin.

2.2 FabGapuTHbIe M YCTaHOBOYHbIE pa3mepbl
221 [[@bapuTHble N yCTaHOBOYHbIE pa3mepbl YypoBHEMepoB ucnonHeHun BAPC 322MU-01,

BAPC 322MW-02 n BAPC 332MW-01 npuBeaeHbl Ha pucyHke 8 u B Tabnuue 2, ypoBHEMEpPA NCMOMHEHNS
BAPC 332MWU-02 npuBegeHbl Ha pucyHKke 9 u B Tabnuue 2.

e

LD

i
§ | % . I
|_IIII:I ==
; | | ] A
]
3
|
|
120
330
300

215
180

PucyHok 8 - MabapuTHble 1 yCTaHOBOYHbIE pasmMepbl ypoBHEMEPA UCMONHEHUI
BAPC 322MWN-01, BAPC 322MWN-02, BAPC 332MWN-01
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215
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PucyHok 9 - MabapuTHbIe 1 YCTaHOBOYHbIE pa3Mepbl ypoBHEMEpPa UCMONHEHUS
BAPC 332MWN-02
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222 [@abapuTHble UK  yCTAHOBOYHbIE pa3Mepbl YPOBHEMEPOB TUMOBBLIX  WUCMOMHEHWUA
BAPC 322MW-03...BAPC 322MWN-07 n BAPC 332MW-03...BAPC 332MW-07, a Takke ux crneuucnorHe-
HUI NpuBeaeHbl Ha pucyHkax 10...14 n B Tabnuue 2.

e

/

Huorm

1200

Hpaﬁ

215
180

PucyHok 10 - MabaputHble 1 yCTaHOBOYHbIE pa3mMepbl ypOBHEMEPA UCMONTHEHUN
BAPC 322MWN-03, BAPC 322MI1-04, BAPC 332MW-03
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PucyHok 11 - FaGapuTHble U YCTaHOBOYHbLIE pasMepbl ypoBHEMEPA UCTIONHEHNS
BAPC 332MWN-04
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PucyHok 12 - MabaputHble 1 yCTaHOBOYHbIE pa3mMepbl ypoOBHEMEPA UCMONTHEHUN
BAPC 322MW-05, BAPC 322MW-06, BAPC 332MU-05
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PucyHok 13 - MabapuTHble 1 yCTaHOBOYHbIE pa3Mepbl ypOBHEMEPA UCTIONHEHNS
BAPC 332MU-06

19



HOANI.407629.014 P

2245
/&.\
oW
Ig L
il
~—— -
218
azj | 1 ! | Sorme.
\—{ —
I X x .j
|-
IE o
21 14
60
Z180
@215

PucyHok 14 - MabaputHble 1 yCTaHOBOYHbIE pPa3mMepbl ypOBHEMEPA UCMONTHEHWUN
BAPC 322MW-07, BAPC 332MWN-07
Tabnuua 2

TunoBoe UCNONHEHNe CneunanbHoe UCnonHeHne

McnonHeHve ypoBHeMepa
H MOHT, MM H pa6, mm H MOHT, MM | H pa6, mm

BAPC 322MWN-01, BAPC 322MW-02,

BEAPC 332M-01 282 194 Cnel:l,:zla_ln?ﬂoicg:og:sme

BAPC 332MI-02 282 246 peaycemoTp
BAPC 322MWN-03, BAPC 322MW-04,

EAPC 332MU-03 282 452 282 294...900

BAPC 332MIN-04 282 504 282 346...950
BAPC 322MWN-05, BAPC 322MW-06,

EAPC 332MU-05 491 243 250...850 243...700

BAPC 332MIN-06 491 295 250...850 295...800
BAPC 322MWN-07, BAPC 332MW-07 371 402 250...700 402...800

MNpumevyanne — [lpy noctaBke MOTPeOUTENIO YPOBHEMEPOB creumanbHbIX  UCMONHEHWIA

BAPC 322MU-XX wnn BAPC 332MWU-XX, 3HayeHunss pasmepoB H MOHT M H pab ykasbiBawoTcs B
pasgene 10 “Ocobble oTMeTkK” nacnopTa. Tam e NPUBOANTCS ONUCaHUE WHBIX, peann3oBaHHbIX B KOH-
CTPYKUMK, 0COBbIX TpEOOBaHMI 3aKa34vvka Anst cneumnanbHbIX MCMOMHEHWNIA.
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2.2.3 Pasvetka [Ona KpenneHuss ypoBHemepoB wucnonHeHun BAPC  322MU-XX  u
BAPC 332MWU-XX npuBeaeHa Ha pucyHkax 15 n 16, a Takke B Tabnuvue 3.

Omeepcmue nod aHmMeHHs!

300+ 0,25 / |
S ool

a
|
|
i
|

180+ 0,25

|
gfl
@9t 0,36 A

6ore.*

* fonyckaemcs ebinosiHeHue 6 ome. M8-7H

PucyHok 15 — PaameTka Ans KpenneHns ypoBHeMepa UCMOSTHEHUI
BAPC 322MWN-01...BAPC 322MW-06, BAPC 332MU-01...BAPC 332MWN-06

Omeepcmue 1nod aHmMeHHs!

* fonyckaemcs ebinosiHeHue 8 ome. M16-7H

PucyHok 16 - PasmeTka anst KpenneHus ypoBHemepa UCNONHEHUN
BAPC 322MU-07, BAPC 332MU-07

Tabnuua 3
WcnonHeHne ypoBHEMEpPaA A, MM B, mm
BAPC 322MW-01...BAPC 322MWN-06 050 * 115 13019
BAPC 332MU-01, BAPC 332MWN-03, BAPC 332MW-05
BAPC 332MU-02, BAPC 332MW-04, BAPC 332MU-06 300 *'30 15510
2.3 MoaroToBuUTEnbHbIe PaboThI
2.3.1 lMocne n3BneveHns M3 TPaHCMOPTHOW Tapbl MPOM3BECTUN BHELLUHUIA OCMOTP YPOBHEMEpPA C

Lenblo NPOBEPKN OTCYTCTBUA BHELLHNX noape>|<,qu|/||7|.

BHAMAHUE! IKCMNINYATAUUA YPOBHEMEPA KATETOPUYECKWU 3AMPELLAETCA MNMPU OB-
HAPY>XEHUM NOBPEXAOEHMA UNU OE®OPMALMA B3PbIBOHEMPOHULIAEMOMA OBOJIOYKM,
KABENbHbIX BBOAOB, CBETOMNPOMYCKAIOWEW BCTABKA UNU AHTEHHO-BONIHOBOOHOM
CUCTEMBI.
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2.3.2 rlpOBepVITb KOMMJIEKTHOCTb MOCTaBKN ypOBHEMEPaA COrMacHO AaHHbIM, YKa3aHHbIM B €ro
nacnopte, Hann4dune 3aBOACKOW NyIoMObl Ha KpbILLKe B3prBOH6I'Ip0HVIU,aeMOl7I obonouku.

2.3.3 lMpon3BeCcTn MOHTaX ypoOBHEMEpPA Ha Kpbille pe3epByapa. MoHTax ypoBHEMEpa OOJDKEH
npon3BoauTbLCA € y4eTom TpeboBanui rn. 7.3 "lNpaBun ycTporcTBa anekTpoyctaHoBok" (MYJ), "Mpasun
TexXHVMKM 6e30nmacHOCTM Mpu 3KChfyaTaumm SneKTpoycTaHoBOK notpebutenen” (MNTE), aencTBytoLmMx
cTpouTenbHbix HopMm 1 npasun (CHwul), npasun PocTtexHansopa, a Takke TpeboBaHUN, U3NMOXKEHHbIX B
nogpasgene 2.4 Hactoswero P3.

24 BapuaHTbl yCTaHOBKM YPOBHEMEPOB

241 Mpu MOHTaXxe ypoBHEMEPA HEOOXOAMMO YUYNUTLIBATh CreaytoLee:

— aHTEeHHO-BOITHOBOAHAs cucTema ypoBHeMepa ucnonHeHun -01 ... -06 ¢ pynopHo-guanekTpuyec-
KAMU aHTEHHaMM 00s3aTenbHO OOIPKHA BbICTYNaTb 3@ HWXKHIOK 4acTb MEPEKpbITUS, naTpybka unu wry-
Luepa pesepByapa He MeHee, YeM Ha 25 mwm;

— aHTEeHHO-BOJIHOBOAHAA CUCTeMa ypoBHeEMepa UCNONHEHUA 07 c ON3NEeKTPpNU4eCKMMnN CTep>KHEBDbI-
MM aHTEHHaMK 06s3aTenbHO AOMKHA BbICTYNATh 3a HWXKHIOK YacTb NEPEKPbITUS, naTpydka unu wryuepa
pesepByapa He MeHee, YeM Ha 100 mm;

— ronepeyHble pa3mMepbl OTBEPCTUSI B NEPEKPLITUN (KpbIlLe) pe3epByapa OO/KHbI ObiTb HE MeHee
ykasaHHbIX B Tabnuue 3;

Mprumepbl ycTaHOBKM ypoBHEMEpPaA NnokasaHbl Ha pucyHkax 17...19:

PucyHok 17 — MNpumep ycTtaHoBKM ypoBHeMepa ncnonHenmun BAPC 322MWN-01...BAPC 322MIN-06,
BAPC 332MU-01, BAPC 332MW-03, BAPC 332MW-05

[

PucyHok 18 — NMpumep ycTaHoBKK ypoBHeMepa ucnonHeHun bAPC 332MUN-02,
BAPC 332MU-04, BAPC 332MI-06
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R Tm—

]

&100 min

100 min

PucyHok 19 — NMpumep ycTaHOBKN ypOBHEMEPA UCMOMNHEHUI
BAPC 322MWN-07, BAPC 332MW-07

242

)J,marpamma HanpaBJieHHOCTU aHTeHHO-BOJ'IHOBO,CI,HOIZ CucTtemMmbl ypoBHemMepa UMeeT KO-

Huyeckyto chopmy. BennumHa yrna KoHyca 3aBMCUT OT TUMa UCMOMb3yeMblX aHTeHH. OpUEeHTMPOBOYHbIE
3HayeHus1 yrroB AuarpamMm HanpaBfeHHOCTU YPOBHEMEPOB MOka3aHbl Ha pucyHkax 20...22, raoe B npo-

LEeHTaX yKa3aHa unsny4yaemMad MOLHOCTb:

PaccrosHue
00 NOBEPXHOCTU
KOHTpONUpyemon cpeabl, M

‘ 7l
[/ R
B s |
| |
L o
| L]
! L
| ! b
| ! Ly
| |
30 . = ———
97 65 32 0 17 35 52

Pazmep obny4aemoi
NOBEPXHOCTU, M

PucyHok 20 - uarpamma HanpaBneHHOCTU YpOBHEMEPA UCMOSTHEHNIA
BAPC 322MU-01...BAPC 322MWN-06, BAPC 332M-01,
BAPC 332MWN-03, BAPC 332MI-05
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PaccrosHue
00 NOBEPXHOCTU
KOHTpOnupyemoi cpegbl, M

’ I »/ \

10—

20—
I

|

|
I

S |

50% |
I

I | ) T
23 0 12 25 37

Pasmep obny4yaemoii
NOBEPXHOCTH, M

30 |

o ——— e ——

PucyHok 21 - Ouarpamma HanpasBneHHOCTU YpoOBHEMEPA UCMOSNTHEHWI
BAPC 332MW-02, BAPC 332MWN-04, BAPC 332MW-06

PaccrosHue
[0 NOBEPXHOCTK
KOHTpONUpYyemon cpedbl, M

0 L
1 I TR
15 0
| |
L o
I I Loy
i | L
I I I
I I Loy
| ! I
30 1 T T T I T 1
115 7 38 0 24 48 7

Paamep obnyyaemo
NOBEPXHOCTH, M

PucyHok 22 - luarpamma HanpaBneHHOCTU YpOBHEMEpPa UCNOSNTHEHWI
BAPC 322MU-07, BAPC 332MW-07
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24.3 Mpu nonagaHumn B 30HYy AMarpaMMbl HAMPaBEHHOCTM Kaknx-nmbo 0ObEKTOB MIN BbICTY-
nawLWwmx BHYTPb YacTen pe3epByapa BO3HUKAKT MHTEPAEPEHUMNOHHBIE OTPAXKEHMWS, YTO OTpULATENbHO
BMNMSIET HA TOYHOCTb U CTabNNbHOCTb M3MepeHUus ypoBHA. ONTUManbHbIV BapuaHT YCTaHOBKU YPOBHEME-
pa — Korga B 30He gvarpaMMbl HanpaBneHHoOCcTU (Mo ypoBHO 50% n3ny4aeMon MOLLHOCTM — obsi3aTenb-
HO, Mo ypoBHO 90% M3ny4Yaemon MOLLHOCTN — PEKOMEHOYETCS) He BO3HUKAET MOCTOPOHHUX OTPaXKEHWUW,
a OCb ee KOHyca nepneHauKynsipHa NoBepXHOCTU KOHTPONMPYEMOWi cpeabl.

244 PacnonoxeHue ypoBHeMepa CruKoM Bnnsko K CTEHKE pe3epByapa MOXEeT MPUBECTU K
NOSIBIEHNIO NEepeoTpaXkeHUiA OT LWBOB, peGep XECTKOCTU UMK, HaNpUMep, YCTAHOBIEHHbLIX BHYTPY NecT-
HUL, NO3TOMY HEoGXOAUMO pasMeLlaTb YPOBHEMEp Ha JOCTATOMHOM PacCTOsiHUM OT CTeH, NnGo ycTa-
HaBnMBaTb 3KPaHbI, KOTOPbIE NPENSATCTBYIOT NOSIBIEHNIO NEPEOTPaXKEHUIA, PUCYHOK 23:

a) HenpaBunbHo

0) MpaBunbHO
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B) MpaBunbHO

PucyHok 23 - HenpasunbHas a) n npaesunbHas 6), B) ycTaHOBKa YpOBHeEMepa
Npy HaNM4YUM BHYTpY pe3epByapa NecTHNULbI

245 YcTaHoBKa ypoBHEMEpPa TakK, YTO HanMnaHuUsa KOHTPONMpPyeMon cpefibl Ha CTEeHKax pesep-
Byapa unu eé noToK nonagatoT B 30HY AuarpaMMbl HanpaBreHHOCTW, MOXET NMPUBECTM K HENPaBUIIbHOMY
M3MEPEHNI0 ypoBHs. B aTOM cnyyae HeobGXxoaMmo ycTaHaBNMBaTb YPOBHEMEpP Takmm obpasom, 4Tobbl
n3bexaTb NonagaHnsi NOTOKa Cpeabl UM HanMnaHum B 30HY paguornyya, pucyHku 24 n 25:

y

fi

a) HenpaBunbHoO
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0) MpaBunbHO

PucyHok 24 — HenpaBunbHas a) n npasunbHas 6) ycTaHOBKa ypoBHeEMepa
npu Hanuuun B pesepsByape HanMnaHum Ha CTeHkKe

a) HenpaBunbHoO
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©) NMpaBuUnbLHO

PucyHok 25 - HenpaBunbHas a) n npaBunbHas 6) ycTaHOBKa ypoBHeEMepa
psOOM C MagaroLwymM NoToOKOM KOHTPONMpYeMOoWn cpefbl

246 Ecnu B pesepByape MMeeTCH KOHCTPYKTUBHBIA YCTYM WU YCTPOWCTBO OTOOpa, BLICTY-
natoLiee Haj NOBEPXHOCTbI KOHTPONMPYEMOI Cpedbl MPY MasbiX YPOBHSX 3anOSIHEHMS, TO HE0BX0AMMO
yCTaHaBNM1BaTb 3KpaHbl, KOTOPbIE NPENATCTBYIOT MNOSIBMIEHUIO OT HAX NEPEOTPAXKEHUIA, PUCYHKN 26 1 27:

a) HenpaBunbHoO
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©) MpaBunbHO

PucyHok 26 - HenpaeunbHas a) n npaBunbHas 6) ycTaHOBKa ypoBHeEMepa
npwv HanNMuuu B pesepByape KOHCTPYKTMBHOIO ycTyna

L)

a) HenpaBunbHoO

29



H0ANI.407629.014 P

©) MpaBunbLHO

PucyHok 27 - HenpaBunbHas a) n npaBunbHas 6) yctaHoBKa ypoBHEMepa
npv HaNV4YUM B pe3epByape YCTponcTBa oTbopa

247 YcTaHoBKa ypoBHEMEpPaA CTPOro Mo LIEHTPY pe3epByapa MOXET NPUBECTU K HECTabWIbHO-
CTU U3MEepeHUii n3-3a UHTEPEEPEHLIMOHHOIO NponagaHns NPUHUMaeMoro curHana npu CMMMETPUYHOM
NnepeoTpaxXeHMn OT CTEHOK pesepByapa. PekomeHOyeTcsi Npou3BOAWTb YCTaHOBKY ypOBHEMepa accu-
METPUYHO OTHOCUTENBHO LIEHTPa pesepByapa, Ha pacCTosHUM OT ero LueHTpa, pasHom 1/4 ... 3/4 ero pa-
auyca (Mnu ero nonepevHoro pasmepa) R, pucyHok 28:

a) HenpaBunbHo 0) MpaBunbHO

PucyHok 28 - HenpaBunbHas a) n npaBunbHas 6) ycTaHOBKa ypoBHeEMepa
npv NO3MLMOHMPOBaHUN Ha pe3epByape
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248 Ecnun noBepxHOCTb KOHTPONMpPYEMOW cpeabl konebnetcsi, To Heo6xoaMMo B MecTe ycTa-
HOBKM ypOBHEMEpPA YCTPaHWUTb 3TU konebaHus, Hanpumep, ycTaHaBnMBasl pa3aenuTenbHble Neperopoaku
(ycnokouTenu), pucyHok 29:

\].

I ]
a) HenpaBunbHo 6) MpaBunbHO

PucyHok 29 — HenpaBunbHas a) u npaBurnbHasi ©) ycTtaHOBKa ypoBHeEMEpa
C NPUMEHEHNEM YCTNOKOUTENbHOW NEPEropoaKu

2.5 Onepaumm no NoAkKMOYeHUI0 ypoBHeMepa

2.51 Mponoxntb BHeWHMe Kabenu CBs3M OO MecTa YCTaHOBKM ypoBHeMepa. [onyckaeTcs
NPUMEHATbL €OUHbIA kKabernb CBA3M Npu ycrnoBumu cobnogeHnst Tpebosanmi nn. 2.5.2 n 2.5.3.

252 Llenb nHtepdenca RS-485 kabens cBa3m pekomeHOyeTcs BbINOMHATL B BUAe “BUTOM na-
pbl” ¢ BonHOBbIM conpoTtueneHmem 120 Om. MakcumanbHas AnvHa uenu uHtepderica 6e3 gononHu-
TenbHbIX nosToputenen — 1000 meTpoB. [1OroHHOE CONPOTUBIIEHNE KaXKO0M >XUNbl Lenu nHtepdenca He
pomkHo npesbiwaTtb110 Om Ha 1000 meTpoBs. B 30He AeNCTBUSA CUNBbHBLIX MHOYCTPUANbHbLIX NOMEX cre-
OyeT NPUMEHSTb SKPaHUPOBaHHYIO “BUTYIO napy”.

2.5.3 [MoroHHoe conpoOTMBMEHME KaXKOOW >XUMbl LENU NUTaHUS Kabens CBSA3WM He OOIMKHO npe-
BblwaTtb 25 OM Ha 1000 meTpoB.

254 YCTaHOBUTL NPOMEXYTOUHYHO KIEMMHYIO KOPOOKY (B KOMMMEKT HE BXOAWUT) AN COeanHe-
HUSA NPOBOAOB kabenen cBA3n ¢ npoBodamu kabenst 1 1 kabensa 2 ypoBHemepa. HenocpeacTBeHHO ne-
pen NoAKMHYeHVEM YpPOBHEMEPa NPOBEPUTbL COXPaHHOCTb BHELLUHUX Kabenern cBsA3W, K KOTopbiM Oyaet
npounsBoaMTLCA noakntoveHue. Kabenu cBssn nepes noaknioveHMeM ypoBHeMepa 06583aTenbHO OOMKHbI
ObITb 06ECTOYEHBI.

255 BBecTn BHyTpb NPOMEXYTOYHON KIeMMHOW KOpobku kabenun ceasm u kabenn 1 n 2 ypos-
Hemepa. lMogkniounTe NpoBoda kabens 1 n kabensa 2 ypoBHemepa, UMEOLLME LIBETOBYIO MapKMpPOBKY U
dyHKUMOHaNbHOE Ha3HayeHne cornacHo Tabnuue 4, k kabenam cBs3n. HesagencTBoBaHHbIE Npu Noa-
KMo4eHnn KOHUbI MpoBoaoB kabens 1 u kabens 2 ypoBHeMepa He06X0aAMMO N30NMpPoBaTh.

Tabnuua 4
Howmep LiBeT npoBoaa ®DYHKLUMOHaNbLHOe Ha3HavYeHune
kabens
3eneHbin UuTepdenc RS-485 (A)
CnHun UuTepdenc RS-485 (B)
KopuryHeBbIl (Mnn aKkpaHMpyoLLas onneTka) UHTepdenc RS-485 (C)
1 XKenTtbin “INnoc” TokoBOro BbIXoaa
. “MunHyC” TOKOBOIO BbIXOAa,
Benein “MuHYC” LLlenn NUTaHUsl TOKOBOTO BbIXO4a
KpacHbin “lnoc” uenu NUTaHWs TOKOBOIO BbIXo4a
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MpogomkeHne Tabnuubl 4

Homep LiBeT npoBoAaa ®PyHKUMOHaNbHOe Ha3Ha4YeHue
kabens
KpacHbin “Mntoc” ceTn NMTaHNa ypoBHeEMepa
YepHbin “MuHyC” ceTn NnTaHusa ypoBHeEMepa
° XKenTtbin KoHTakT 1 pene 1
benbin KoHTakT 2 pene 1
CwuHnn KoHTakT 1 pene 2
3eneHbin KoHTakT 2 pene 2

2.5.6 [na obecneveHus ranbBaHNYECKON pa3Bs3ku Lenu nHtepdenca RS-485 ot uenn nuta-
HUSA ypoBHEMEpPA NPOBOA KOPUYHEBOTO LIBETA (3KPAHMPYHOLLYIO ONNeTKy) kabensi 1 He 3a3eMnAThb.

257 [Mocne nogknoyeHns ypoBHeEMeEpPa 3akpbiTb M ONNOMBUPOBATL MPOMEXYTOYHYHO KIEMM-
HY0 KOPOBKY.

258 [Mpumepbl BapMaHTOB NOAKIMIOYEHUS YypOBHEMEPA NpuBeLEeHbl B NpunoxeHun b.

2.6 OnucaHune pexxumoB paboTbl U NOArOTOBKA K HACTPOMKe
26.1 3anoxeHHoe B ypoBHEMEP NporpaMmMHoe obecrnedeHne peanuayeT Creayolime pexumel
paboTbi:

— PEeXUM NpPOrpaMMHON HacTPOWKW Ha KOHKPETHOE MpWMEHeHVWEe B COOTBETCTBMU C reomeTpuye-
CKMMU pasmepamu pe3epByapa C KOHTPONMpyeMol cpeaown;

—  pexvm uamMepeHus npu aBToHOMHon paboTe u B coctaBe ACY;

—  pexvM kanvbpoBKM.

2.6.2 B pexume nporpaMMHON HaCTPOWKN YpOBHEMEP MO3BONAET:

— C MOMOLLbI KHOMOK, MMEKLMUX MarHUTHoOe ynpasneHue, BBOAUTbL WM BbibupaTb crnegylowme
AaHHble (YyCTaHOBOYHbIE NapameTpbl) UK PEXUMbI: BENVYMHA HEN3MEPSEMOro y4acTka, MakCuMmanbHbIv
YPOBEHb, KO3(hDULUMEHT yCpeaHEeHUs pe3ynbTaToB M3MEpeHUs, 3HavYeHus yctasku 1 m yctaskvm 2 Ans
pene 1, 3HayeHusa ycTaBku 1 u ycTaBku 2 Ans pene 2, TapupoBoyvHasa Tabnuua pesepyapa, naporb
nonb3oBaTensi, CUCTEMHbIN agpec ypoBHEMEpPA, PEXMM OTOBpaxeHUs pesynbTaToB U3MepeHus (Teky-
LLlee paccTosiHMe [0 MOBEPXHOCTN KOHTPONUPYEMOW cpedbl, TEKYLUMN YPOBEHb, CBOBOAHOE NMPOCTPaHCT-
BO, TEKyLUMN OObEM KOHTPONMMPYEMON Cpedbl), pexum (ananas3oH) paboTbl TOKOBOrO BbIXOAA, CKOPOCTb
N3MEHEHNS YPOBHS KOHTPONMMpPYeMOn cpefbl;

— B CNny4ae 3KCTPEHHOW HeobXOoAMMOCTV OTMEHSATL BBOA AaHHbIX UMW BblIOpaHHbIE PEXMMbI C BO3MOX-
HOCTbIO COXpaHEHWNs BBEAEHHbIX PaHee 3HaYeHW UM 3aHOCUTL B MaMsATb YpOBHEMEPa HOBble AaHHbIe.

2.6.3 B pexume namepeHns ypoBHeMep Npon3BoOauT:

— HenpepblBHOE 6eCKOHTaKTHOEe W3MepeHue Tekylweh [anbHOCTU OT MIIOCKOCTU MOHTaXKHOro
hnaHua 4o NOBEPXHOCTU KOHTPONUPYeMoKn cpedbl 1 npeobpasoBaHue ee B 3HaYeHMEe TEKYLLEro ypoBHS,
CcBOOOAHOro MPOCTPaHCTBA UMK TekyLlero obbema ¢ y4eToM napameTpoB, BBEAEHHbIX NOMb3oBaTenem B
pEeXUME HaCTPOWKY;

— npeobpasoBaHue 3HaYEHMS TEKYLLEeN JanbHOCTU OT NMIOCKOCTU MOHTaXHOro cdnaHua 4o noBepx-
HOCTM KOHTPOSMPYEMOW Cpeabl B BbIXOOAHOM LMEPOBOW (KOOOBLIN) CUrHAT;

— npeobpasoBaHue 3Ha4YEeHUS TEeKyLLEro ypoBHS, CBOBOAHOro NpOCTpaHCTBa uUnm TekyLero obrema
KOHTPONMpyeMOon cpedbl B BbIXOAHbLIE CUrHarbl: HENPEPbIBHbLIN TOKOBLIN 1 LMGPOBOK (KOAOBHIN);

— TeMmrnepaTypHyl0 KOPPEKUMIO pesyribTaTta U3MEPEHUS C NOMOLLbIO BCTPOEHHOIO AaTynka Temne-
paTypbl;

— oTobOpaxeHne Ha umMcpoBoM Tabrio TeKylleh AanbHOCTU, TEKYLLEro ypoBHsi, CBOOOOHOIO Mpo-
CTpaHCTBa MNnn TeKyLero obbema KOHTPONMPYEMON cpedbl, a Takke pexvMa oTobpaxeHus pesynbraTa
N3MepeHns 1 TemnepaTypbl BHYTPY B3pbIBOHENpPOHMLaemon obonoykm (B rpagycax Lienbcusi) no komaH-
[e, 3alaBaeMol KHOMKaMm1, MMELLUMN MarHUTHOE yrpaBrieHue;

— KpaTKOBpEeMEHHOe M3MEeHeHWe pexuma oTobpakeHus pesynbTata U3MepeHusl, BbIBOOUMOrO Ha
undpoBoe Tabno, No kKoMaHae, 3agaBaemMoV KHOMKamMu, UMELMMU MarHUTHOe yrnpaBneHus, ¢ nocrne-
OyIOLLMM aBTOMaTUYECKMM BO3BPATOM K MCXOOHOMY PEXMMY OTOBparKeHws;

— NpvéM KOOOB 3amnpoca Mo NMHMU CBA3W Ha nepefady AaHHbIX: TEeKyLwen AanbHOCTW, TEKyLLero
YPOBHs1, CBOOOAHOIO NPOCTPaHCTBa UMK Tekylero obbema KOHTPONMPyeMOW Cpefbl, yCTaHOBOYHbIX Na-
pamMeTpoB, a Takke TeMnepaTypbl BHyTPY B3pbIBOHEMPOHNLLGEMON 060M0YKY;
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— Bblayy B JIMHMIO CBSA3WN KOAMPOBAHHOIO cuUrHana, cogepalero MHgopmaumio o TekyLlen aanb-
HOCTW, TEKYLLEM YpoBHE, CBOGOAHOM MPOCTPAHCTBE UMK Tekyllem oGbeme KOHTpOonMpyemon cpefbl, a
Takke MHopmaumo 06 yCTaHOBOYHLIX MapamMeTpax M TemnepaType BHYTPU B3pblBOHEMNPOHULIAEMOMN
obonoyku;

— ynpaBneHue Nepeknto4eHneM BCTPOEHHbIX pPerie B COOTBETCTBUM C BBEAEHHbLIMY MONb30BaTENEM
ycTaBKamu;

— aBTOMaTM4YECKYD CaMOAMAarHOCTMKY M Bblgady KOOUMPOBaHHOMO curHana Ha umdgposoe Tabno v B
NVHWIO CBSAI3W, NpeacTaBnstowero cobol Koa oTkasa, B cry4Yae BbisiIBIIEHMS BHYTPEHHEN HEUCNPaBHOCTMW.

2.6.4 B pexume kannbpoBkM YPOBHEMEP MO3BOSISIET:

— BBOOWUTb AaHHble O KanMOpOBOYHLIX PACCTOSIHUAX C MOMOLLLI KHOMOK, UMEKLMUX MarHutHoe
yrnpaBreHue;

— 3aHOCUTb B MamsiTb YPOBHEMEpPA AAHHbIE O KaXAOM M3 KarMOPOBOYHBLIX PACCTOSHUIA U COOTBET-
CTBYIOLUME MM 3HAYEHUS U3MEPEHHOW AANbHOCTM O OTpaXkarlollerd NOBEepxXHOCTM (OT ABYX OO LUecT-
HaguaTn KanmbpoBOYHbIX TOYEK).

2.6.5 MporpammHasi HacTponka Heobxoguma AN MPaBWUIIBHOTO OTODPaXeHUs1 M3MepsieMOoro
YPOBHSI KOHTPONMpyemol cpefbl. BBoa gaHHbIX B ypoBHeMep mpoussoauTcst kHomkamu «BBOM», «T»,
«<» n «OTMEHA», pacnonoXeHHbIMW NOA CBETOMPOMNYyCKatoLLe BCTABKOW HA KPbILLKE B3PbIBOHENPOHU-
Laemor obonoyku. [Ins nporpaMMmpoBaHus YpoBHEMEPA B €0 KOMIMIEKTE NPEAYCMOTPEH crneumanbHbii
MarHUTHbIN K04, C MOMOLLIbIO KOTOPOro NMPOM3BOAUTCS “Ha)kaTue” Ha KHOMKM 6e3 CHATUSI KPbILWKK B3pbl-
BOHENpoHULaemon obonoykn. [na toro, 4Tobbl NPOM3BECTU “HaxKaTne” Kakom-rMbo KHOMKM ypoBHEMEpPaA,
HeoOX0AMMO BbINOMHUTL Crieayolmne OeiCTBUS:

— npwxaTb (6e3 ycunual) TopueBylo CTOPOHY MarHUTHOrO Krkoya K 30He cpabaTbliBaHWs KHOMKW,
KoTopasi BblAeneHa CBeTNon OKPYXXHOCTbIO, Ha Bpems He meHee 0,5 ¢, pucyHok 30;

— BBLIBECTU MO HOPMarnu K NiocKOCTM CBETOMNPOMYyCKatoLWe BCTaBKM MarHUTHBIV KIOY M3 30HbI Cpa-
DaTbiBaHMs KHOMKK, pucyHok 30:

PucyHok 30 - YnpaBneHue KHoMkaMu YpOBHEMEPA C NMOMOLLIbKO MarHMTHOTO Kroya

“HaxaTne” KHOMKM NponcxoamT rnocre BbiBOAA MarHUTHOMO Krtoya 13 30HbI cpabaTbiBaHus.
2.6.6 Anroputm BBOAA YMCNOBOIO 3HAYEHUS:

— B Hauvarne BBOAa Kakoro-nnbo 4McrnoBOro 3HaveHust Ha umMdpoBom Tabno ypoBHemepa oTobpa-
XaeTca nmbo 3ajaHHOe paHee nofb3oBaTeneM, nMbO 3anporpaMMUpPOBaHHOE Ha MPeanpUATAU-
N3roToBMTENE YMCITOBOE 3Ha4eHue. [prM3Hakom 3anpoca ypoBHEMEpPa Ha BBOS (M3MEHEHME) YMCITOBOIO
3HaYeHNs1 ABNSETCSA MUraHWe OLHOro M3 pas3psiaoB UMdpoBoro Tabno, Npyu 3TOM oOcTalbHble pa3psaabl
Tabno He MuraioT;

— M3MEHEHME YMCIOBOro 3Ha4YeHUS OCYLLECTBNAETCHA NOpa3psiaHO: MUraHMeM BbiAensieTcs JOCTyn-
HbI ONS pefakTUpoBaHUs paspsig. VIsMeHeHne 3HauyeHust MuraroLlero paspsiaa ocyLecTBnseTcs ¢ no-
moubio kHorkn «T» myTem nocneposaTtenbHoro nepebopa (LMKMMYECKU, B CTOPOHY YBENUYEHWST) Yncen
ot 0 0o 9. Bbeibop pepakTMpyemoro paspsiia OCyLLEeCTBIISIETCA C NMOMOLLbK KHOMKK «<—» MyTeM Nocrneao-
BaTenbHOro nepebopa paspsaos (LUKIUYECKM, OT MNaALlero K ctapliemy paspsiay);

— ecnu oTobpaxaemoe Ha undpoBomM Tabno 4McrnoBoe 3HavyeHne HeobXOAUMMO BBECTU B YPOBHe-
Mep, TO ANns 3TOro Hago “HaxaTb” Ha kHonky «BBO[Ly». Mpu “HaxaTtnn” Ha kHonky «OTMEHA» coxpaHe-
HWE YMCMOBOro 3HaYeHMs He MPOU3BOAUTCS, @ B NamMATM yPOBHEMEPA OCTAETCA TO YMCITOBOE 3HaYeHUe,
KoTopoe oTobpakanocb Ha undpoBom Tabno B Ha4yane Beoaa.

2.6.7 Ons vcknioYeHnst cnyyYamHbIX OoWWOOK Npy BBOAE WHGOPMAaLMM B ypPOBHEMEpPE MNpeay-
CMOTPEH cneumnanbHbIN NporpamMmMHbIn Bydep aaHHbIX. PopmupoBaHue Oydepa npomMcxoguT BO BpeMs

33



HOANI.407629.014 P

BbIOOpa 1 BBOAA UHGOPMAaLMK, a 3anucb ero COAEPXUMOTO B MaMsATb YPOBHEMEpPA — MPU BbIXoAe M3 pe-
XUMa HACTPOWKU MpU “HaxkaTun” KHOMKM «<—». ECnn BbIXo4 U3 pexrma HacTPOMKM OCYLLECTBMNEH “Haxa-
Tmem” kHonkn « OTMEHAY, To 3anuck cogepxumoro 6ydepa B namMaTe ypoBHEMEPA HE MPOU3BOOUTCS.

2.6.8 PaboTy ¢ ypoBHEMEPOM PEKOMEHAYETCHA HauMHaATL C OnpeaerieHns napaMmeTpoB pesep-
Byapa v npefenos U3MEeHeHUs1 YPOBHS B pe3epByape B COOTBETCTBMM CO CNPaBOYHBIMU AAHHBIMW O HEM.
MapameTpbl pesepByapa, Npeaensl M3MEHEHNs YPOBHS, a TakkKe YCTaHOBOYHblE napameTpbl Ans ypoB-
Hemepa, HeobxoAMMble Ans ero NPaBuUNbHOIrO PYHKLUMOHUPOBAHWS, NOKa3aHbl Ha pyUcyHke 31:
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PucyHok 31 - NapameTpbl pe3epByapa, npeaenbl UI3MEHEeHUS YPOBHS
N yCTaHOBOYHbIE NapamMeTpbl AN YpOBHeEMepa

MapameTpbl pe3epByapa 1 npeaenbl UISMEHEHWS YPOBHS:
max — BblCOTa pe3epByapa” — pacCTosHME OT QHa pe3epByapa [0 NMITOCKOCTU MOHTaXHOro onaHua;
y — ‘TEKyLLMIN ypoBeHb” — paccTosiHMe OT AHa pe3epsyapa A0 NOBEPXHOCTU KOHTPONUPYEMOWN Cpefbl;
ymax —  MaKCUMasnbHbI ypOBEHb” — MaKcMmarsibHOe 3HaueHve TekyLero yposHs (n. 1.2.2);
ymin — "MUHUMAaIbHBIN YPOBEHL” — MUHUMASIbHOE 3Ha4YeHne TeKyLero yposHs (M. 1.2.2);
YcTaHOBOYHbIE MapameTpbl AN ypoOBHEMeEpa, BBOAUMbIE B pPEXUME MNPOrpamMmHON HacCTPOWKK
(noppasgen 2.8 HacTosiwero PJ):
dist.1 — HensmepsieMbln y4acTok;
dist.2 — makcumMarnbHbI YPOBEHD;
r.1 S.1 —ycrtaBka 1 pene 1, onpegensiemasi no 3Ha4€HNIO YPOBHS;
r.1 S.2 — yctaBka 2 pene 1, onpegensiemasi No 3Ha4€HNIO YPOBHS;
r.2 S.1 — ycraBka 1 pene 2, onpegensiemasi no 3Ha4eHNIO YPOBHS;
r.2 S.2 — yctaBka 2 pene 2, onpegensiemas no 3Ha4eHuo ypoBHS.
JdononHutenbHble NapameTpbl ANs ypoBHeMepa:
“Hensmepsiemas ganbHOCTL” — BennyuHa no n. 1.2.3 Hactosuwero PJ;
L . — “cBOGOAHOE NPOCTPAHCTBO”;
L ; — “TekyLlee paccTosiHue”.

H
H
H
H

2.7 BknioyeHune ypoBHemMepa
2.71 lMopaTtb Ha ypoBHEMEP NUTaHME C NapaMeTpaMu, ykasaHHbiMu B n. 1.2.7 P3.
27.2 Mocne BkntoYeHUs Ha umndposom Tabno yposHeMepa nossnsetcsa Hagnucb “HELLO” u

npon3BoauTCa TeCcTupoBaHue paboTocnocobHOCTN (CamoguarHOCTMKa) OCHOBHBIX ero y3nos. [pu nono-
KUTESbHbIX pe3dyrbTaTtax caMoanarHOCTUKN YPOBHEMEP aBTOMAaTUYECKM NepexoquT B PEXUM U3MEPEHUS,
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YCTaHOBIEHHbIV MOMNb30BaTENEM paHee, UM B PEXUM U3MEPEHUS] TEKYLLEro pacCTosiHASA OT NIIOCKOCTU
MOHTa)XHOT0O oriaHua 4O NMOBEPXHOCTU KOHTPONMPYEMON Cpedbl (PEXUM U3MEPEHUS], YCTAHOBIEHHbIV Ha
NpeanpusSTUM-M3roTOBUTENE), MPY 3TOM Ha LMEPOBOM Tabrio NosBMsSEeTCS U3MepeHHoe 3HaveHue. YpoB-
HemMep roToB K AasibHenLweMy UCNoNb30BaHuIo.

2.7.3 B cootBeTcTBUM C onpedeneHHbiMM No n. 2.6.8 yCTaHOBOYHbIMK NapamMeTpamun npon3ee-
CTW NPOrpamMmHyt0 HacTPOWKY ypoBHEMepa HEeNnoCpeaCcTBEHHO, C NMOMOLLBID MarHUTHOrO Kntoya (nogpas-
aen 2.8 Hactodwero P3), nnu ancraHUMOHHO, NO NMHUKU CBA3M, PYKOBOACTBYSICb OMNWCAHMEM TUMOBOro
nporpamMmmHoro obecneyeHns Ha KOMMaKkT-guUcke.

274 B cnyyae obHapyXeHUsi CMCTEMOIN CamMoaMarHOCTUKN OTKITOHEHUIA B paboTe, Ha uudpo-
BOe Tabno ypoBHeMepa BbIBOAUTCSA KO COOTBETCTBYHOLLEN HeMcnpaBHOCTU. B aTom crnyvae ypoBHeMepP
cuntaeTca HepaboTocnocobHbIM. [leiicTBusi obCnyxuBatoLLero nepcoHana npu nosiBlieHMn koga Heuc-
NpaBHOCTM OMucaHbl B pasaene “TexHuyeckoe obcnyxunBaHne” HacToswero pykosogcrea. CamoguarHo-
CTMKa TakkKe NpoBOANUTCH Nepmoanydeckn B npouecce paboTsbl ypoBHeEMepa.

2.8 MeToauka nporpaMMHON HaCTPOMKHU

2.8.1 CTpyKTypa MEHIO NPOrpaMMHON HACTPOWKM MpU BbIBOAE HA BCTPOEHHbIN LUGPOBON WH-
AvKaTop MMeeT crieyoLwmii Bua;

[
C. I — pasgen BBofa napameTpoB nonb3osaTtens “Opt.1”;
_

| ] o T H ”.
C. I —noapasaen HacTporku Hemsmepsiemoro yyactka “diSt.1”;

_ o ™ H .
L JC.C — noapasgen HacTporku MakcumarnbHoro ypoBHs “diSt.2”;

|
\J

I. — nogpasgen HacTponku koadpduumeHTa ycpegHeHus “C.A.7;
" -

|
-l. I —nogpasgen BBoaa yctasku 1 pene 1 “r.1 S.17;

.C — nopgpaspgen Beoga yctasku 2 pene 1 “r.1 S.2”;

!
-l. I —nogpasgen BBoaa yctaeku 1 pene 2 “r.2 S.17;

-

- - l -
Tty o -

-

-I.C — noagpasgen BBoga yctasku 2 pene 2 “r.2 S.2”;

I 0. — nogpasgen BBoaa TapMpoBoYHon Tabnuupl “t.tAb.”;
Hoi- BBOZ YPOBHS MEPBON TOYKN TapMpPOBOYHOM Tabnuubl “H. 17;

|
[
i
)

L. 1- BBOZ 00bema nepBoK TOUKM TapnpoBOYHOM Tabnumubl “U. 17;
— BBOJ, YPOBHS BTOPOW TOYKM TapMpoBOYHON Tabnuupl “H. 27;

C‘ — BBOA 06 bema BTOPOW TOUKM TapupoBOoYHOM Tabnmupsl “U. 2”7, n 1. 4.;
.2 I — BBOJ YPOBHSA 32-011 TOYKM TapnpoBoYHoM Tabnuubl “H.32”;

[

.00 —BBog obbema 32-01 TOYKM TapupoBoYHoM Tabnuubl; “U.32”;

-l. — nogpasgen BBoAa napons nonb3oeartens “u.PASS.”;
.M. — nogpasgen BBoAa CMCTEMHOro aapeca “S.n.”;

.M. — nogpasaen BbiBOAA Ha UMGPOBOM UHAMKATOP 3aBoACkoro Homepa “F.n.”;

C 1. — nopgpasgen Boibopa pexuma otobpaxeHus “Scr.”;

U I .
— 0L 2. — pexum Tekywero pacctosHus “diSt.”;

[
— L. I - pexum Tekywero ypoBHs “L.17;

P9

L

.C. — pexxum cBoGoaHoro npocTtpaHcTea “L.2”;
- UuL.- pexum Tekyuiero obbema “UOL.”;

Y N Y nogpasaen Bblibopa pexuma paboTbl TOKOBOro Bbixoda “cur.”;
- -5 pexvm paboTbl “0-5”, ananasoH 0...5 MA;
- ':f -c0- pexvm paboTbl “4-20”, ananasoH 4...20 MA;

cu- pexum paboTsl “0-20”, gnanasoH 0...20 MA;
SHEEd - rnoapasaer HaCTPOVKA CKOPOCTU M3MEHEHMS YPOBHS KOHTparpyemon cpeab! “SPEE.”;
'.? — pasgen nporpaMMMpoBaHNA CUCTEMHbIX NapameTpos “Opt.2”.

Mo
-
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2.8.2 B pexume nporpamMmMHON HACTPOWKM B YpOBHEMepe MpedyCcMOTpeHbl ABa pasfjena:
“OPt.1” n “OPt.2”. [Ins BXO4a B pPeXUM NporpamMHON HaAcTpPonKu Heobxoaumo “Haxatb” «BBO[L». Ha
undpoBoM Tabno nosiensaetTcs Hagnuck “OPt.1”, pucyHok 32:

® =
N

PucyHok 32 - Bxo B peXum nporpaMmMHON HacTPOWKN ypoBHeEMepa

3TOT pasgen HacTpolikv NpeaHasHayeH Ansa nonb3oBaTteneil. B HEM ocylecTBnsieTcs BBOA crie-
AYIOLMX AaHHbIX (YCTAHOBOYHLIX NapaMeTPoB) UMK BbIGOP PEXMMOB: BENUYMHA HEM3MEPSIEMOro y4acT-
Ka, MaKCUMarbHbIil YpOBeHb, KO3(MULMNEHT yCpeaHEeHMs! pe3yrnbTaToB U3MEPEHUs], 3HaUYeHns1 ycTaBku 1
W ycTaBku 2 ans pene 1, a3HayeHUst yctaBku 1 1 ycTaBku 2 Ans pene 2, TapMpoBoYHasa Tabnuvua pesep-
Byapa, naposib Norb3oBaTensi, CUCTEMHbIA afpec YpOBHEMEPA, PEXMM OTOGpPaXKeHUs: pe3ynbTaToB M3-
MepeHUsi (TEKyLLIee pacCcTosiHME A0 KOHTPONMPYeMOoi cpeabl, TEKYLUMI ypoBeHb, CBOGOAHOE NMPOCTPaHCT-
BO, TEKYLLMIA 0GBEM KOHTPONMpyeMoi cpedbl), pexnm paboTbl (AManasoH) TOKOBOIO BbIX04a, CKOPOCTb
N3MEHEHUS YPOBHS KOHTPOMMPYeMO cpebl.

2.8.3 B pexxume MporpaMMHOI HaCTPOIKkM “HaxaTnem” kHonkn «T» MOoXHO BbIGpaTh pasgen
“OPt.2”, pucyHok 33:

-
-
-
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-
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= =00

PucyHok 33 - lNepexon mexay pexvMamMmu nporpammMHON HaCcTPOVKN YpOBHeMepa

OTOT pasgen HacTpOWKM NpedHas3HayveH Ans kanubpoBKM ypOBHEMEpa, a Takke BBOAA B ero na-
MSATb 3aBOACKOro HoMepa u nHon cnyxebHomn nHgpopmaumn. BBoa nHdopmauum B pasgene HacTpomn-
kn “OPt.2” ocyuwecTBNAeTCA TONbKO NpeacTaBUTENAMUM CEPBUCHOW CIyXObl npeanpusaTvsA-
M3roToBUTENSA.

Pasgen HacTponkn “OPt.2” 3almileH cepBUCHBIM NaponeM, HeAOCTYNEH AN NoNb3oBaTens u B
HacTosILLLEM PYKOBOACTBE HE paccmaTpuBaeTcs.

MpumeyaHue - MNMpu TpexkpaTHOM HenpaBUIIbHOM BBOAE CEPBUCHOro napons pasgen Ha-
cTpoinku “OPt.2” 6nokupyercs!

284 BosspaT B BbIGOp pasaena “OPt.1” Tawke ocyllecTenaeTcst kHonkon «T», pucyHok 34:

= (@) =

PucyHok 34 - NMepexon mexay pexvMamMu nporpammMHON HaCTPOVKN YpOBHeMepa
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2.8.5 Ecnn nocne Bxoga B BbIOOp pas3gernioB NporpamMHON HAacTPOMKU B TEYEHUE NMPUMEPHO
30 c He BygeT npou3BefeHo “HaxaTue” HU Ha ogHy M3 kKHomnok «BBOO», «T», «» unn «OTMEHA», To
YPOBHEMEDP aBTOMAaTMYECKN NEPENAET B PEXUM N3MEPEHUS, NMPU 3TOM U3MEHEHNS KaKMX-NTMBO HacTpoek
YPOBHEMEpa He Npov3onaerT.

2.8.6 [na Bxopa B pasgen Hactporikn “OPt.1” Heobxooumo BbiOpaTb 3TOT pas3gen KHOMKON
«™» 1 “naxats” «BBO[». Ha umdposom Tabno npumepHo Ha 3 ¢ nosiButcs Haanuck “E.PASS.”, a no-
TOM — MpurnalleHne BBECTU MOSb30BaTENBbCKUIA NApOosb ANs BXOA4A B BUAE KOMOMHAUMM M3 NATU LMdp C
BblAENEHHbIM MUraHWeM NOCMNEAHNM pa3psiaoM, PUCYHOK 35:
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PucyHok 35 - BBog napons nonb3oBartens

)

_
|
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BBog napons ocyliecTBnsieTca no anropMtMy BBOAA YMCIOBOro 3HayeHus (n. 2.6.6). Ecnn B npo-
uecce Beoga napons 6yget “Haxarta” kHonka « OTMEHA», To BXxog, B peXXum HacTponkn He ByaeT ocylie-
CTBIEH, YPOBHEMEP BEPHETCA Ha Havano Bblbopa pasgena HacTponkn “OPt.1”, pucyHok 36:
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\

PucyHok 36 - OTmeHa BBOAa Naporns nonb3oBarens
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2.8.7 Ecnn naponb nonb3oBaTeneM elle He 3aaaH, Hanpumep, Npyu NnepBoHaYanbHOM BKIHOYe-
HUW ypoBHEMepa (NpY HACTPOMKe Ha MpeanpuaTUM-U3roToBUTENE Naporib MNONb30BaTENs npeacTasnseT
cobon kombuHauuo uucpp 00000), To Hagnmeb “E.PASS.” 1 npurnaweHne BBECTU NONb30BATENbCKUIA
naponb AN Bxoda He MosiBMsieTCs, ypoBHEMep nepexoauTt kK nogpasgeny “dist.1”. Ecnvn naponb 6bin
3ajaH paHee W BBEAEH MOSfb30BaTeNieM BEPHO, TO Ha UUPpPoBOM Tabno nosBNsAeTca Haanucb
“dist.1” — nogpasgen nporpaMmmMMpoBaHWs BENUYMHBbI HEM3MEPSIEMOrO y4YacTKa, pUCyHOK 37:

¢>:>,_

PucyHok 37 - MNepexopn k nogpasgeny nporpaMMyMpoBaHusl BENUYMHbI HEM3MEPSIEMOTO yYacTka
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2.8.8 Ecnn naponb nonb3oBaTens, HanpMmep, BBeAEH HEBEPHO, TO YPOBHEMEP BEPHETCS Ha
Ha4yano Bblbopa pa3sgena Hactponku “OPt.1”, pucyHok 38:
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(23495 @ =
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PucyHok 38 - Bosspat B pasgen HacTponku npu HenpasuibHOM BBOAE NApOris Nonb3oBaTerns
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2.8.9 [ns Bxoga B nogpasgen HacTponku “dist.1” Heobxogmmo “HaxaTb” «BBO». Ha und-
poBOM Tabrio NOABMNSAETCS YMCIIOBOE 3HAYEHME BENMUUNHBI HEM3MEPSIEMOIO y4acTka, XpaHMMOe B NamMATh
YPOBHEMEPA; MUTaHNEM BblAENEH OOCTYNHbIA ANA PeAakTUpPOBaHWS paspsd, pUCcyHok 39:

N - - =17
—=> (B0d) => (NN NN
00000 00

PucyHok 39 - lNepexopn k BBoAY BENUYNHBI HEU3MEPAEMOro y4acTka

I

)
-
el

=,
-

Mpn HeobxoAMMOCTM BBOA HOBOMO 3HAYEHUS BEMUYMHBI HEU3MEPSEMOrO yYacTKa OCyLLEeCTBNsSeTCs
no anroputMy BBOAA YMCIIOBOro 3HadeHus (n. 2.6.6). [Npu BBOAE HOBOrO 3HAYEeHUS MO 3asepLuaroemy
“HaxxaTunio” kHonkn «BBOM» ypoBHemep BbixoouT u3 nogpasgena Hactpounku “dist.1”. [ng Bbixoga u3s
nogpasgena Hactponkn “dist.1” 6e3 nsmMeHeHus BENMYMHBLI HEM3MEPSIEMOro yvacTka Heobxogumo “Ha-
xatb” kHonky « OTMEHA», pucyHok 40:
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U
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PVICYHOK 40 - OTMeHa BBOAA BENUYMHDI HensamepdaemMoro ydactka

2.8.10 [Ona Bxoga B nogpasgen nporpaMMMPOBAHUSA BENUYMHBI  MaKCMMarnbHOIO YPOBHS
“dist.2” Heob6xoanmo BbibpaTb 3TOT Nogpasnert KHOMKON «T» 1 “Haxatb” «BBO[, pucyHok 41:
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PucyHok 41 - lNepexop kK BBoAY BeNUYMHbI MakCMMarnbHOrO YPOBHS
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Ha uudposom Tabno nossnseTcs YACNOBOE 3HaYEHWE BENUYMHBbI MaKCUMarnbHOrO YPOBHS, Xpa-
HMUMOE B NaMsTU ypoBHEMEPA; MUraHNEM BblAeneH JOCTYMHbIM ANs peakTupoBaHus paspsaa. [py Heob-
XOAMMOCTM BBOA HOBOIO 3HAY€HWsI BENNYUHBI MakCMMaribHOMO YPOBHS OCYLLECTBIISIETCS MO anroputMmy
BBOJA 4MCNOBOro 3HayeHus (n. 2.6.6). MNpu BBOAE HOBOro 3Ha4YeHWs MO 3aBepLialoleMy “HaxaTtuio”
kHornkn «BBO[O» ypoBHemep BbIxoauT 13 nogpasgena Hactpoviku “dist.2”. [Ina Bbixoga 3 nogpasgena
HacTponkn “dist.2” 6e3 namMeHeHUss BENUYUHLI MAKCMManbHOro YpPOBHS HEOOXOOAUMO “HaxkaTb” KHOMKY
«OTMEHAY, pncyHok 42:

_
Y
2
-
2
-
2
=
i
2
C_
l-
o

(i

'.
-
-
-
-
-
o
-
-

-

v

= @) =

PucyHok 42 - OTMeHa BBOAA BENUYMHBI MAKCUMASIbHOTO YPOBHS

2.8.11 [Ona Bxoga B nogpasgen nporpaMmMupoBaHus BenUUUHbI KOadduumneHTa ycpeaHeHus
npv BblAaye pesynbTaTa UamepeHnst “C.A.” HeobxoanMMo BbIGpaTh 3TOT noapasaen kHonkon «T» n “Ha-
xaTb” «BBO[», pncyHok 43:

S RO g I | 0
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PucyHok 43 - lNMepexon Kk BBOAY BENUYMHBLI KO3 PULMEHTa YCPEeAHEHNS

Ha uudpoBom Tabno NosBASIETCA YMCIIOBOE 3HAYEHME BEMUYMHBbI KO3 MULMEHTA YCPEeOHEHWS,
XpaHUMoe B MaMsiTu ypoBHEMEpa; MUraHWeM BblerieH AOCTYNHbIA Ans pedakTupoBaHus paspsag. Mpu
HeOoOXOAMMOCTU BBOZ HOBOMO 3HAYE€HWUSI OCYLLECTBIISIETCS MO anroputMy BBOAA YWUCIIOBOrO 3HaYeHus
(n. 2.6.6). C nOMOLLbIO KHOMOK «T», «<» MOXHO BblOpaTb koadpumumeHT ycpegHeHus C.A. B npegenax
ot 0.0001 go 1.0000. NMHgnumpyemoe (pa3 B CEKyHAY) 3HA4YEHUE TEKYLLEro pacCTOSHUS, TEKYLLLEro ypoB-
HA, cBOGOAHOrO NPOCTPaHCTBa, U TekyLlero obbema Ha i-M ware nsmepeHus — L g i, H ymni s L cmiai
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NV ymni, COOTBETCTBEHHO, — BbIYMCIIAETCSH Kak CyMMa npeablayLliero NHAMLMPYEeMOoro 3HayeHus Ha i — 1
ware namepenns L rwai1, H ymiait » L cmaict » V ywuni-1 M MponopumoHansHon koadduumenty C.A. pasHo-
CTV U3MEPEHHOTO 3Ha4YeHus Ha i-M ware n3MepeHnst L +yawi, H yuami s L cvami UV yuau i M MHOVLMPYEMOTO
3Ha4veHus Ha i — 1 ware:

L rwiai = Lrwaict + (L rvami = L ruenin) © C.A. (1)
Hywai =Hymaia ¥ (Hyummi—H ymigia)  C.A. (2)
L cwmai =L cmai ¥ (L cuami =L cuwaict) © C.A. (3)
Do et Tl ER (4)

Ecnu yctaHoBuTb koadpduumneHT C.A. paBHbIM eauHuue, To pesynbTaTbhl u3mepeHus 6yayT BbIBO-
antbes 6e3 ycpegHeHus. Beoautb koadbduumeHT yecpeaHeHus C.A., paBHbI HYIO, HEeMb3A.

Mpn BBOAE HOBOrO 3HAYEHMS MO 3aBepLUakoLLeMy “HaxaTuio” kHorkn «BBO[L» ypoBHemMep BbIXoanUT
n3 nogpasgena HacTtpoukn “C.A.”. [Ina Bbixoga n3 nogpasgena Hactporku “C.A.” 6e3 nsmeHeHus senu-
YMHbI KO3 ULMEHTa YepeaHeHN Heobxoammo “HaxaTb” kHonky « OTMEHAY, pucyHok 44:

<17
aCoan -
00,000 0 => => .

PucyHok 44 - OTmeHa BBOAa BENMMUYUHBI KOS ULNEHTA yCpeaHEHUS

e

-
-
0

2.8.12 [nsa Bxoaa B nogpasgen nporpaMMmmpoBaHus 3HayeHust yctasku 1 pene 1 “r.1 S.1” He-
006xoanmo BbiOpaTb 3TOT Noapasaen KHOMKON «T» 1 “HaxaTtb” «BBO, pUCYHOK 45:

= @) =

1150 ]=> ® =&

PucyHok 45 - lNepexop k BBogy 3HaveHus yctaskn 1 pene 1

S
S .

Ha umdpoBom Tabno nosiBNAeTCA 4McrnoBoe 3HadyeHune yctaBku 1 pene 1, XxpaHMMoe B NamdATu
ypOBHEMEpPA; MUraHUeM BblaeneH AOCTYMNHbIN ANs pefakTupoBaHua paspsag. MNpu HeobxoaMmocTn BBo4,
HOBOTO 3HAYeHMs OCYLLECTBMAETCA MO anropuTMy BBOAA YMCMNOBOro 3HaveHus (n. 2.6.6). MNpw BBOgE HO-
BOr0 3HayeHusi No 3aBepLuatollemy “Haxatuio” kHonkn «BBOL» ypoBHemep BbIXOAUT M3 noapasgena
HacTponku “r.1 S.1”. [ins Bbixoda n3 nogpasaena HacTporku “r.1 S.1” 6e3 namMeHeHnsi 3Ha4YeHns1 ycTaB-
ku 1 pene 1 Heobxogmmo “HaxaTtb” kHonky « OTMEHAY, pucyHok 46:

<17
:ll-ll-ll-ll-l S | l: ]
C o000 E>:> oo e

PucyHok 46 - OTmeHa BBOAa 3Ha4yeHus yctaBku 1 pene 1

2.8.13 [nsa Bxoaa B nogpasgen nporpaMMmpoBaHus 3HayeHust yctaesku 2 pene 1 “r.1 S.2” He-
006xoanmo BbiOpaTb 3TOT Noapasaen KHOMKON «T» 1 “HaxaTtb” «BBO[, PUCYHOK 47:
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PucyHok 47. lNepexoa k BBOAY 3HA4YeHUS ycTaBkm 2 pene 1

r

Ha uudpoBomM Tabno nosiBNAeTCs YMCNOBOE 3HAYeHMEe ycTaBku 2 pene 1, xpaHumoe B NamsaTu
YPOBHEMEpA; MUraHNeM BblAeneH OOCTYMHbIA ANS pedakTupoBaHus paspsd. [py HeobxogmMmocTu BBOA
HOBOTO 3Ha4YeHMs OCYLLECTBMSETCH MO anroputMy BBOAA YMCMOBOro 3HaveHus (n. 2.6.6). Npw BBOgE HO-
BOr0 3HayeHus1 MO 3aBepliatollemy “Haxartuio” kHonkn «BBO[» ypoBHemep BbIXOAUT M3 noapasgena
HacTponku “r.1 S.2”. [insa BbIxoga u3 nogpasgena Hactporkm “r.1 S.2” 6e3 M3MeHeHUs 3Ha4YeHUs ycTaB-
ku 2 pene 1 Heobxoammo “HaxaTtb” kHonky « OTMEHA», pucyHok 48:
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PucyHok 48 - OTmeHa BBOAa 3HayeHus yctasku 2 pene 1
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2.8.14 [nga Bxoga B nogpasgen nporpaMMmpoBaHus 3HadeHust yctaesku 1 pene 2 “r.2 8.1” He-
06xoaumo BbIGpaTh 3TOT noapasaen kHonkoit « T» 1 “Haxats” «BBO[y, pucyHok 49:
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PucyHok 49 - lNMepexon k BBOAY 3Ha4YeHus yctasku 1 pene 2

Ha umdpoBom Tabno nosBnsAeTca YMCrOBOE 3HayeHue ycTaBku 1 pene 2, XpaHMMoe B NamATh
YpOBHeEMepa; MUraHnem BbldeneH OOCTYMNHbIN ANS pedakTnpoBaHus paspsa. [py HeobxogmmocTu BBoA
HOBOrO 3HA4YeHUs1 OCYLLECTBIISAETCA MO anropuTMy BBOAA YMCMOBOro 3HadeHus (n. 2.6.6). Npu BBOAE HO-
BOro 3HayeHus Mo 3asepluatoliemMy “HaxaTtuo” kHonkm «BBO[» ypoBHemep BbixoauT u3 nogpasgena
HacTponku “r.2 S.1”. [Ins Bbixoda n3 nogpasgena HacTporku “r.2 S$.1” 6e3 nsmMeHeHus 3Ha4yeHus ycTas-
ku 1 pene 2 Heobxoammo “HaxaTtb” kHonky « OTMEHA», pucyHok 50:
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PucyHok 50 - OTmeHa BBOga 3HadeHus yctasku 1 pene 2
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2.8.15 [ng Bxoda B nogpasgen nporpaMmMuMpoBaHns 3HayeHus ycTaeku 2 pene 2 “r.2 S.2” He-
06x0aMmo BbIGpaTh 3TOT noapasaen kHonkoit « T» n “Haxats” «BBO[», pucyHok 51:
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PucyHok 51 - lNepexon k BBOAY 3HAYEHUS yCcTaBku 2 pene 2

Ha umdpoBom Tabno nosiBNAETCA YMCNOBOE 3HAYeHWe YCTaBkM 2 pene 2, XpaHMMoe B NamATu
ypOBHEMEpPA; MUraHUeM BblaeneH AOCTYMNHbIN ANs pefakTuposaHua paspsag. MNpu HeobxoammocTn BBo4,
HOBOro 3Ha4YeHWs OCYLLIECTBAETCA MO anropuTMy BBOAA YMCMOBOro 3HadeHus (n. 2.6.6). Npu BBOAE HO-
BOr0 3HayeHusi No 3aBepLiatollemy “HaxaTtuio” kHonkn «BBOL» ypoBHemep BbIXoAUT M3 noapasgena
HacTponku “r.2 S.2”. [ins Bbixoda M3 nogpasfena HacTponku “r.2 S.2” 6e3 naMeHeHusi 3Ha4YeHnst ycTaB-
ku 2 pene 2 HeobxoamMmo “HaxaTtb” kHonky « OTMEHAY, pucyHok 52:
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PucyHok 52 - OTmeHa BBoga 3Ha4YeHns yctaBku 2 perne 2
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2.8.16 [ns Bxopa B nogpasgern nporpammupoBaHus TOYEK TapMpoBOYHON Tabnuubl pesepByapa
“t.tAb.” HeobxoaMmo BbIGPaTL 3TOT Noapasaen kHonkon «T» n “HaxaTb” «BBOM», pucyHok 53:
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PucyHok 53 - lNepexopn k BBOAQY TapupOBOYHOW Tabnuubl

()
.
()
—_—_
)

)

A

=
e

0
=

2.8.17 [ns BBOAa YpPOBHSI NEPBOW TOYKM TapupoBOYHOM Tabnuubl pesepByapa “H. 1”7 Heobxo-
anmo “HaxaTe” «BBO[». Ha uudpoBom Tabno nosiBnsieTcs YNCNOBOE 3HAYEHWE YPOBHS, XpaHMMOe B
NamsiTu ypoBHEMEPA; MUTaHMEM BblAeNeH JOCTYNHbBIN AN pefaKTMpOBaHNs paspsg, PUCYHOK 54:
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PucyHok 54 - BBog, YACNOBOro 3Ha4YeHMs1 YPOBHS MEPBOW TOUKM TapUPOBOYHON Tabnuupl

S

A

BBoA HOBOro 3HaueHusi OCyLLECTBIISAETCA NO anropuTMy BBOAA YMCIOBOro 3HayveHus (n. 2.6.6). Mo
3aBepuiatoLiemy “HaxaTuio” kHonkn «BBO[» Ha umdpposom Tabno nossnseTca nepexon K BBogy obbema
nepBov TOYKN TapUpPOBOYHOW Tabnuubl, HaNpUMep, pUCYHOK 55:
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PucyHok 55 - lNepexopn k BBogy 06bemMa nepBor TOUKM TapupOBOYHOM Tabnumubl
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Ecnu 3HaveHve ypoBHS1 NepBOM TOYKM TApUPOBOYHOM TabnuLbl He TpebYeT 3MEHEHNIA, NEPEXOL, K BBOAY
obbeMa NepBon TOYKM TAapUPOBOYHON Tabnmubl Takke ocyLLecTBnsieTcsa kHomnkon «BBO», pucyHok 56:
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PucyHok 56 - MNMepexon k BBogy 06beMa NepBovi TOYKN TapUPOBOYHOM Tabnuubl
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[Ona Beoga obbema NepBoM TOYKM TapupoBOYHOM Tabnuubl pesepByapa “UOL. 1” Heobxoanmo
“HaxkaTb” «BBOM». Ha unudpoBomM Tabno nosiBNsSeTcs YMCNoBOE 3Ha4YeHne obbema, XxpaHMMOe B NamsaTh
YPOBHEMEPA; MUraHNeM BbideneH OOCTYNHbIN AN pegakTMpoBaHns paspsag, PUCYHOK 57:
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PucyHok 57 - BBog 4ncnoBoro 3HayeHus obbema nepeomr TOUKM TapnupoBOYHOW Tabnuubl
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BBoA HOBOro 3Ha4YE€HUS OCYLLECTBNSETCH MO anropuTmMy BBOAA YMCNOBOro 3HaveHusa (n. 2.6.6). Mo
3aBepuiatoLemy “HaxaTtuio” kHonkn « BBO[» Ha umdpoBom Tabno nosenseTcs nepexoq K BBogy YPOBHS
BTOPOW TOYKN TapUPOBOYHOW Tabnuubl, pUCyHoOK 58:

R (e aT s
BBOA
0 => Nt =>

PucyHok 58 - lNMepexon k BBOOY YPOBHS BTOPOW TOYKM TapMpOBOYHOM Tabnuubl
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Ecnu 3HaueHne obbema NepBor TOYKU TAapUPOBOYHOM Tabnuubl He TpebyeT M3MEHEHUIA, Mepexos K BBO-
4y YPOBHS1 BTOPOW TOYKM TapMpPOBOYHOM TabnuLbl Takke ocyLlecTBrnseTcst khonkov «BBOL», pucyHok 59:

eYalala)=t
BBOA
00 0 0y => Nt =>

PucyHok 59 - lNepexon k BBOAY YPOBHS BTOPOW TOYKMN TapnpOBOYHOM Tabnuubl
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2.8.18 [ng seoga Btopon “H. 2”7, “UOL. 2” n nocnegytowmx (“H. 3”7, “UOL. 3” u 1. 4.) To4ek
TapupoOBOYHOM Tabnuvubl pe3epByapa Heobxooumo npogenaTtb onepauuy, aHanornyHele n. 2.8.17. Mu-
HMUMaIbHOE KONMYECTBO TOYEK TAPUPOBOYHOM Tabnumubl — 2, MakcumarnbHoe — 32.

2.8.19 Bbixog u3 nogpasgena nporpaMMmpoBaHUs TOYEK TapupOBOYHOM Tabnuubl pesepsByapa
“t.tAb.” 6e3 3anucy B namsATb YPOBHEMEPA €€ 3HAYEHUA BO3MOXEH C NMomoLlbto kHomku «OTMEHA»
TONbKO TOrAa, korga Ha umdpoBoM Tabno MHOMLMPYETCS NEPEXoa K BBOAY YPOBHS, HanpuMmep, 3To Noka-
3aHO Ha pucyHke 60:
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PucyHok 60 - Bbixog 13 nogpasgena nporpaMMmpoBaHns TOYEK TapMpoBOYHON Tabnuupl
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Bbixog v3 nogpasgena nporpaMmMmpoBaHMs TOYEK TapMpoBOYHON Tabnuubl pesepByapa “t.tAb.” c
nomotubto kHomnkn « OTMEHAY, korga Ha umdpoBoM Tabno nHauumMpyeTcs nepexoq Kk BBogy oobema, He-

BO3MOXEH, PUCYHOK 61:
) - o o o N/
B80) Cren e e e
=> = | Uooog

= @) =

PucyHok 61 - MNMepexon k NOBTOPHOMY BBOZY 06beMa NepBoM TOYKU TapupOBOYHOW Tabnuupl
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“Haxartne” knHonkn « OTMEHA» npu BBOgE HENOCPEACTBEHHO 3HAYEHMI YPOBHSA Mnn obbema nio-
0ol 13 ToYeK TapMPOBOYHOWM TabmnuLbl BbI3OBET NEPEXOA K NMOBTOPHOMY BBOAY OTMEHEHHOrO 3Ha4YeHwus,
HanpuMep Tak, Kak NokasaHo Ha pUCyHke 62:
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PucyHok 62 - [oBTOpHbIN BBOS OTMEHEHHOIO 3HAYEHUS

2.8.20 Beixog 13 nogpasgena nporpaMMMpoOBaHUS TOYEK TapMpoOBOYHOW Tabnuubl pesepByapa
“t.tAb.” c 3anucbio B NaMsTb YypOBHEMEpPA €€ 3HaYeHUI OCYLLECTBNAETCH C NOMOLLBIO KHOMKU «<—» TOMb-
KO Torga, Korga Ha undpoBoM Tabno MHOULMPYETCA NEPEXof K BBOAY YPOBHA. Hanpumep, B criyyae, no-
KasaHHOM Ha pucyHke 63, B NaMaTb ypoBHeMepa byaeT 3aHeceHa TapyMpoBoYHas Tabnuvua, cocTtosuas
13 16 cTpok, XOTs Ha LMdPOBOM Tabno npu 3anucu B NamaTb UHOULMPYETCS Nepexod K BBOOY Creayto-
Len, cemHaauaTon, CTPOKU:
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PucyHok 63 - 3annce B namATb ypoBHEMepa 16 To4ek TapupoBoYHOW Tabnuubl

0l
.
(N
-——
<
|

-

-
-
SN
(
|

B cnyyae, nokasaHHOM Ha pucyHke 64, B namaTb ypoBHemepa OyaeT 3aHeceHa TapupoBOYHas
Tabnuua, coctoswas n3 32 CTpokK, Tak Kak nocne Beoga Bcex CTPOK Ha umndpoBoM Tabno nHguumnpyetcs

nepexon K sBoay nOCﬂeﬂ,Hem CTPOKU:
e ve| | =>(T) =>

PucyHok 64 - 3anvck B namMsTb ypoBHEMepa 32 ToUeK TapnpOBOYHON Tabnmubl
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Mocne 3anvcu B NamsiTb TOYEK TapypoBOYHOW Tabnuubl pesepByapa Ha UncpoBoM Tabrno UHAKW-
uupyeTcs BXod B noapasgen nporpaMMmnpoBaHns TapupoBoYHon Tabnuupel pesepsyapa “t.tAb.”.
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MpumeyaHue — LLlar Touek TapupoBOYHOW TabnuMLbl MOXET ObITb Kak paBHOMEPHbIM, TaK U HEpPaB-
HOMEpPHbIM, HO B Cryyae, Korga B NporpamMmmMupyeMbiX 3HaYeHUsX YPOBHS MM 0bbema TOYeK TapupoBoY-
Howm Tabnuubl pesepByapa OTCYTCTBYET MOHOTOHHOCTb HapacTaHua unu ybbiBaHWs, 3anucb B NamsATb
YPOBHEMEpaA Takow TapMpOBOYHOM Tabnuubl HE NPON30ONAET, PUCYHOK 65:

> @) e | = (@) =

|

PucyHok 65 - lNepexon K NOBTOPHOMY BBOAY TapUPOBOYHOM Tabnmubl Npy 0OHapyXeHun
YPOBHEMEpPOM OLLMBOK BBOAA
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2821 [Ons BXo4a B nogpasgen nporpaMmMmmnpoBaHus naponsi nonb3oBaTesnis
“u.PASS.”Heobxoaumo BbibpaTb 3TOT nogpasgen kHonkoit «T» n “HaxaTs” «BBO[». Ha umdpoBom
Tabno uHanUMpyeTCsa NpexHee 3Ha4YeHne Napons, Hanpuvep, 3agaHHoe Ha NPeaAnPUSTUN-U3TOTOBUTENE;
MUraHmeMm BblgeneH JOCTYNHbIN ANA pefakTMpoBaHus paspsg, PUCYHOK 66:
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PucyHok 66 - Mepexopn k BBOAY Nnapons nonb3osaTtens
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lMpn HeobOXxoAMMOCTM BBOA HOBOIO 3HAYEHUSA Mapons MoNb30BaTeNs OCYLEeCTBSETCs No anro-
puTMy BBOAA YMCMOBOrO 3HaveHus (n. 2.6.6). 3Ha4yeHne napons MoxeT ObITb 3agaHO B Auana3oHe
ynucen ot Hynsa go 65535. NMpy BBoge HOBOro 3Ha4YeHMs No 3aBepLuaroLiemMy “HaxaTtuio” kHonku «BBO»
ypOBHEMEP BbLIXOAUT M3 nopgpasgena Hactponkn “u.PASS.”. [Ina Bbixoga M3 nogpasgerna HacTporKu
“u.PASS.” 6e3 n3ameHeHVs napons nonb3oBaTens Heobxoanmo “Haxatb” kHorky «OTMEHAY, pucyHok 67:

1,
T alaTa)E 0 Ol
0 00 0 => = (NN )
\

PucyHok 67 - OTMeHa BBOZa Naposns nonb3oBartens
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2.8.22 [ng Bxoga B nogpasgen nporpaMMMpoBaHUS CUCTEMHOrO agpeca ypoBHemepa “S.n.”
HeobxoanMo BbIBpaTh 3TOT noapasaen kHonkon «T» n “HaxaTts” «BBO». Ha undposom Tabno nHauum-
pyeTcs NpeXxHee 3HAa4YeHUE CUCTEMHOrO afpeca, Hanpumep, 3agdaHHOe Ha NpeanpuaTUM-U3roTOBUTENE;
MUraHveMm BbleNeH OCTYNHbIN ONS PpefaKTUPOBaHUS paspsg, PUCYHOK 68:

PucyHok 68 - Nepexopn Kk BBOOY CUCTEMHOIO agpeca ypoBHeEMepa
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Mpn HeoGXOOAMMOCTV BBOA HOBOIO 3HAYE€HWUs1 CUCTEMHOIO aJpeca ypoBHEMEpa OCYLLECTBMSETCH
Mo anropuTMy BBOAA YMCMOBOro 3HayeHus (n. 2.6.6). 3HaueHne CUCTEeMHOro agpeca ypoBHemMepa Mo-
XeT ObITb 3a4aHO B Auana3oHe yucen oT Hyns Ao 249. [Npu BBoge HOBOro 3HAYEHUSA MO 3aBepLuato-
wemy “Haxatumio” kHonkn «BBO/» ypoBHeMep BbIXOAMT U3 nogpasnena HacTponku “S.n.”. [Ina Beixoaa
u3 nogpasgena HacTponku “S.n.” 6e3 M3MeHeHUs1 CUCTEMHOro agpeca ypoBHemepa Heobxoaumo “Ha-
xatb” kHonky « OTMEHA», pucyHok 69:

1/,
mEnEnEnln] O
00 => => 1.7,

PucyHok 69 - OTMeHa BBoga CUCTEMHOIO agpeca ypoBHeEMepa

2.8.23 [nsa npocMoTpa Ha uMdpoBom Tabno 3aBoAckoro Homepa ypoBHemepa “F.n.” Heobxo-
OUMO BbIGpaTb 3TOT Noapasaen KHOMKON «T» n “HaxaTb” «BBO[». Ha undposoM Tabno nHanUMpyeTcs
3anporpaMMMpoBaHHOe Ha NpeanpuATAN-U3roToBUTENe 3Ha4YeHue 3aBOACKOro HoMepa, Hanpumep,
puvcyHok 70:

a.0. E>®E> ..
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l"_n‘t_ => = OO0

PucyHok 70 - NpocMoTp 3aBOACKOrO HOMepa ypoBHeMepa
3aBoackon HoOMep SBMASETCH YHUKamNbHbIM Afs KaXK4oro ypoBHEMEPA Y HE MOXET ObITb U3MEHEH

nonb3oBarenem. [lna Bbixoga M3 nogpasaena npocMoTpa 3aBoACcKoro Homepa yposHemepa “F.n.” He-
obxoanmo “Haxatb” kHonky «BBOO» nnn « OTMEHA», pucyHok 71:

=> = HiA.

PucyHok 71 - Bbixog 13 nogpasgena npocMoTpa 3aBOACKOro Homepa ypoBHeEMepa
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2.8.24 [na Bxoga B nogpasgen “Scr.” Boibopa pexuma 0ToOpaxeHUs pe3yrbTaToB M3MEpPEHUs
(Tekylee paccTosiHue A0 KOHTPONMPYEMOW cpenpbl, TeKYLLMA ypoBeHb, CBOBOAHOE MPOCTPAHCTBO, TEKY-
WM 06BbEM KOHTpONMpyemMon cpefbl) HEOOXOAMMO BbIOpaTh 3TOT Nodpas3gert KHOMKOW «T» 1 “HaxaTb”
«BBO[». Ha uudppoeom Tabno nosiensieTcsi HAANUCb, COOTBETCTBYHOLLAS TEKYLLEMY PeXxmMMy oTobpake-
HUs.. Hanpumep, npy HacTpoike npeanpuaTueM-u3roToBuTernemM BolbpaH pexmmMm oTobpaXeHus TEKyLLEero
paccTtosiHus “diSt.” 4O NOBEPXHOCTM KOHTPONMpYyeMOon cpeabl, PUCYHOK 72:

l'-_l-l_ => @ => '_'H: =,
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PucyHok 72 - Beibop pexrma oTobpakeHus
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Tekywee pacctosHue “diSt.” cooTBeTcTBYeT 0603HaueHuo L ; Ha pucyHke 31. [ins Beibopa apyro-
ro pexxuma oTobpaxeHus pesynbTaToB U3MEPEHUSs, HanpPUMep, TEKYLLEro YPOBHSA KOHTPONMPYeMOW cpe-
abl “L.1”, cooTBeTCTBYIOLWEro o6o3HaveHuto H y Ha pucyHke 31, Heo6xoanMO BbIGpaTh ATOT PEXUM KHOM-
ko «T» 1 “HaxaTb” «BBOO», pUCYHOK 73:

-

N

r

i

I

O
|

=
U
U
7
0
=

PucyHok 73 - Bbibop pexuma oTobpaxeHus

AHanornyHeiM 0Opa3oM MOXHO BbibpaTb MHAOMKALMIO pe3ynbTaToB M3MEpPEHVs B BUMAE pexuma
oToGpakeHnsa ceobogHoro npoctpaHcTea “L.2”, cootBeTcTBYtOLEro 0603Ha4YeHnto L . Ha pucyHke 31, n
pexuma oTobpaxeHus TekyLliero obbema koHTponupyemon cpegbl “UOL.”. lNepexon oT 0gHOro pexvmMa
OTOBPaKEHUS K APYroMy Npu BLIBGOPE OCYLLIECTBASIETCS LIMKINYECKM, C MOMOLLIbIO KHOMKM « T, pucyHok 74:
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PucyHok 74 - Mepexon mexay pexvmamu oTobpakeHus
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2.8.25 [ns Bbixoga v3 nogpasgena “Scr.” 6e3 M3MeHeHMs TEKYLLEro pexumma oTobpakeHus
HeobxoamMmMo “HaxaTb” kHonky « OTMEHAY, pucyHok 75:

=@ = | 5LF

_

PucyHok 75 - Beixoa 13 nogpasgena Bolbopa pexmma otobpaxeHus
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2.8.26 [ng Bxopa B nogpasgen “cur.” Bblibopa pexuma (guanasoHa) TokoBoro Bbixoga (0...5,
0...20 unn 4...20 mA) HeobxogmMMo BbIOpaTb 3TOT nogpasgernt KHOMKOM «T™» 1 “HaxaTb” «BBOM». Ha
uncpoBoM Tabno NosSBRSETCHA HAaANUCb, COOTBETCTBYIOLLASA TEKYLLEMY Anana3oHy TOKOBOrO BbiIxoda, Ha-
npumep, NPy HaCTPOMKe NpPeanpUATUEM-U3roToBUTENEM BbibpaH pexnm “4-20”, pucyHok 76:
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PucyHok 76 - Beibop guana3oHa TOKOBOIo Bbixoaa

46



HOANI.407629.014 P

Pexvm “4-20” cooTBeTCTBYET Amana3oHy TOKOBOro Beixoda 4...20 MA. [nsa Beibopa apyroro pe-
Xnma paboTbl TOKOBOro Bbixoga, Hanpumep, “0-20”, COOTBETCTBYHOLLErO Anana3oHy TOKOBOrO BbIXOAa
0...20 MA, Heobx0auMo BbIBpaTh 3TOT pexxnuM kHomnkoit «T» 1 “HaxaTb” «BBO[», pucyHok 77:

1020 .:>®.:> Ooon

[

PucyHok 77 - Beibop gmMana3oHa TOKOBOrO BbixOAa
AHanornyHeiM 06pa3oM MOXHO BblIOpaTb pexmM paboTbl TOKOBOrO Bbixoda “0-5”, cooTBeTCTBYlO-

Lero ananasoHy TokoBoro Beixoga 0...5 MA. [lepexon oT ogHoro pexunma paboTbl K gpyromy npu Beidope
OCYLLECTBIIAETCA LIMKINYECKU, C NOMOLLbIO KHOMKKM « T», pucyHok 78:
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PucyHok 78 - Mepexon mexay pexvMmamu paboTbl TOKOBOrO BbIXxO4a

2.8.27 [ng Bbixoda u3 nogpasgena “cur.” 6e3 M3aMeHeHus TEKYLLEro pexuma paboTbl TOKOBOro
BbIxo4a Heobxoanmo “HaxaTb” kHonky « OTMEHAY, pucyHok 79:
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PucyHok 79 - Beixog 13 nogpasgena Boelbopa guana3oHa TOKOBOro Bbixoaa
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2.8.28 [nsa Bxopga B nogpasgen “SPEEd.” HacTponku CKOPOCTN M3MEHEHMS YPOBHS KOHTPOIMpye-
MoV cpefbl Heob6xoaMMo BbIOpaTh 3TOT NoapasAen KHOMKOM «T» 1 “HaxaTb” «BBO[», pucyHok 80:
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»
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PucyHok 80 — MNepexon k BBOAY CKOPOCTU M3MEHEHWS YPOBHS KOHTPOIMpyeMmoii cpeabl

Ha undpoom Tabno nosiBNSETCS YNCMOBOE 3HAYEHNE CKOPOCTU M3MEHEHUST YPOBHS KOHTPONUpYe-
MOV cpefbl, XpaH/UMOe B MaMsATV YPOBHEMEpa; MWraHueM BbiAeNeH AOCTYMHbIA Ans peAakTUpoBaHUs
pa3psg. MNpyu HeobxoaMMOCTU BBOL HOBOMO 3HAYEHWs1 OCYLLECTBISIETCSA NO anroputMy BBOAA YMCIIOBOIO
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3HaueHus (M. 2.6.6). C nomoLLbio KHOMOoK «T», «<—» MOXHO BbIBPaTL CKOPOCTL M3MEHEHNS YPOBHS KOHTPO-
nmpyemon cpeabl B npegenax ot 00.001 go 99.000 mm/c. Mpu aToM uHagnumMpyemoe (pa3 B CekyHay) 3Ha-
YeHMe TEKYLLEero pacCTosiHUSA, TEKYLLEro ypoBHsl UM cBOOGOAHOro npocTpaHcTeBa bGyaeT npsiMo COOTBET-
CTBOBaTb M3MEPEHHOMY YPOBHEMEPOM 3HAYEHUIO, €CNN pasHuLa MexXay npeabiayLwumM 1 nocneayroLwmnm
n3MepeHnsMn, AenéHHass Ha BpeMsa Mexay 3TUMU U3MEPEHUsIMU, He MpeBblllaeT 3aJaHHOW CKOPOCTU
nameHeHus. Ecnn xe BblleykasaHHas pasHuua NpeBbllaeT 3a4aHHY CKOPOCTb M3MEHEHMUs, TO NHAM-
uupyemoe (Takke pas B CeKyHAy) 3HayeHune TeKyLLero paccTosdHus, TeKyLlero ypoBHSA unu cBoboaHOro
npocTpaHcTBa OyaeT U3MEHSTbCS BO BPEMEHW CO CKOPOCTbIO, HE MPEBbLILLAOLLEN 330aHHY0 CKOPOCTb
N3MeHeHNS, pUCyHoK 81:

A 3HaueHus ypoBHSA A 3HayeHus ypoBHS

o

Bpems Bpems
CKopoCTb M3MEHEHWs1 YPDOBHSA B pe3epByape CkopocTb U3MeHeHWs YPOBHA B pesepayape
MeHbLLE BBEAEHHOW B YpOBHEMED Bonblle unu paBHa BBeAEHHON B ypoBHEMED

H./' - UI3MEpPEeHHbIE YPOBHEMEPOM 3HAYEHWs
O—»(O—* -orobpaxaemble ypOBHEMEPOM 3Ha4EHUA

PucyHok 81 — Npumep oTobpakeHns pesynbTaToB N3MepeHus
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10:48:00 10:55:12 11:02:24 11:09:36 11:16:48 11:24:00 11:31:12 11:38:24 11:45:36

Bpema, 4:M:C

— N3MepeHHbele YPOBHEMEPOM 3Ha4YeHnA, —moﬁpamaemme YPOBHeMepOM 3Ha4YeHNA

PucyHok 82 — NMpumep oToGpakeHnsa pe3ynbTaToB N3MEPEHMS
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CKOpOCTb U3MEHEHUSI 3HAYEHMs TeKkyllero obbema npu 3aJaHHON CKOPOCTU U3MEHEHUS] YPOBHSA
KOHTpONMpyeMon cpefpl OyaeT onpenensaTbCa B COOTBETCTBMM C BBEAEHHOW TapupPOBOYHON Tabnuuen.

B cnyuae, korga yMcrnoBoe 3Ha4YeHUe CKOPOCTU M3MEHEHUSI YPOBHSI KOHTPONMPYEMOWN cpedbl paBHO
HYII, MHOMUMPYEMOE 3HAYeHWe TEKyLLEero pacCTOsIHWSA, TEKyLLero ypoBHSl, CBOGOOHOro MpocTpaHcTBa
nnu Tekyulero obbema byget npssMo COOTBETCTBOBATb M3MEPEHHOMY YPOBHEMEPOM 3HAYEHUIO.

BBegeHne cKkopoCTM U3MEHEHUST YPOBHSA KOHTPONMpYyeMoun cpedbl MOXET OblTb MCMONb30BaHO Ans
BM3yaribHOIo CrnaxvBaHus pe3yrnbTaToB U3MEPEHUSA B CryvasXx, Korga B curly oCOOEHHOCTEN MIn yCro-
BUA M3MEPEHUS MMEKT MECTO Pe3kMe U3MEHEHMS MOKa3aHUM ypoBHEMeEpa, HanpuMep, BO3HMKaLLMe
NPy BONMHEHUM MOBEPXHOCTU XXUAKOWN KOHTPONMPYEMOW cpeabl, Mpu 3arpy3ke Urm BbIrpy3ke CbiMmy4mx npo-
OYyKTOB ¢ 0OpasoBaHMEM CMOXHOro Npodwnst pacchinkv. MNpumep NpakTUYecKoro NpUMEHEHWs BBoAA
CKOPOCTU M3MEHEHMS YPOBHSA KOHTPONMPYEMOW cpefbl Npy BU3yanusauuu pesynbTaToB U3MEpPeHUs npu-
BeEH Ha pucyHke 82.

3a CcKOpOCTb M3MEHEHUST YPOBHSI KOHTPONMMPYEMOW cpeabl, BBOAMMYKO B JAHHOM rogpasgene, peko-
MeHAYeTCA NPUHMMAaTL MaKCMMarbHO BO3MOXHYHO CKOPOCTb M3MEHEHMST YPOBHS NMPU 3aMONHEHWWN UK OMOPOXK-
HEHWN pe3epByapa, onpedenisieMyto COOTBETCTBYHOLLMM TEXHOMOTMYECKMM MpoLeccoM. Heobxogumo Takke
YYUTBIBaTL TO, YTO AN MEeOJIEHHBIX TEXHOMOMYECKUX NMPOLECCOB OMOPOXHEHMS UK 3aronHEHWs!, 1 0COHBEHHO
Onsa pe3epByapoB C 60OMbLUMMK pasmepamMn B roOpU3oHTarIbHOM NIIOCKOCTU, NPU BBOAE pearibHOM CKOPOCTU U3-
MEHEHMS YPOBHS KOHTPONMPYEMOW Cpeabl CYLLIECTBYET ONMacHOCTb HECBOEBPEMEHHOTO ONpeaenieHns CUTyaumm
aBapUHOTO OMOPOXHEHUS. B Takux criyy4asix CKOPOCTb M3MEHEHMWST YPOBHS KOHTPONMPYEMOW cpedbl AOMmKHa
ObITb BIOpaHa 1 BBeAeHa B YPOBHEMEP C COOTBETCTBYHOLLIMM 3aMacoM.

lMpw BBOAE HOBOrO 3HAYEHMS CKOPOCTU M3MEHEHMUS YPOBHSA KOHTPONIMPYEMOW cpefbl MO 3aBepLuato-
wemy “Haxartumio” kHonkn «BBO[» ypoBHEMep BbIXOAMT B Havarno nogpasgena Hactpoviku “SPEEd.”, pu-
CyHOK 83:
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PucyHok 83 - BBof HOBOIO 3Ha4yeHMs1 CKOPOCTU M3MEHEHUS YPOBHSI KOHTPONMPYEMON cpefpi

MpumeyaHue - OTobpaxxaemas Ha pucyHke 83 BennumHa “10.000” npuBedeHa B KayecTBe npume-
pa CKOPOCTU M3MEHEHMST YPOBHS KOHTPONMPYEMOW cpeapbl.

2.8.29 [lpu HeOGXOOUMOCTM BO3BpAT K KakoMy-nnbo nogpasgeny BBoga AaHHbIX (YCTaHOBOYHbIX
napamMeTpoB), BbIOOp ApYyroro pexnma oTobpaxeHus pesynbTaToB U3MEPEHUS U T.4., HE BbIXOAS U3 pas-
pena “OPt.1”, MOXHO OCYLLECTBUTL LIMKINYECKMM nepebopom noapasfenoB C NoMOLbio KHomku « Ty,
puUcyHok 84:

i1
-
)
o
L
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-

= (&) => >0

PucyHok 84 - MNepexon mexay nogpasgenamu

-
|

|

-

Y
»

2.8.30 ocne Toro, kak Bce Tpebyemble anst paboTbl YCTaHOBOYHbIE NapaMeTpbl BBEAEHbI, A4S
MX 3anvMcu B NamsaTb ypoBHEMepa Heobxoaumo B noboM M3 nogpasfgenosB BBoAA AaHHbIX unun Bbibopa
PEXMMOB “HaXkaTb” KHOMKY «<—». Ha umdpoBom Tabno nosisutcsa Hagnuck “PrOGr.” n ypoBHemep, npu-
MEPHO Yyepe3 3 C, aBTOMaTUYECKMN NEPENOET B PEXUM U3MEPEHNS] C Y4ETOM BBEAEHHbIX YCTAHOBOYHbIX
napameTpoB, pUCyHOK 85:

= @ = | Bdabn | =

PI/IcyHOK 85 - 3anncb B namaATb ypoBHeMepa BBEEHHbIX YCTAaHOBOYHbIX MapamMeTpoB
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-
_
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MpumeyaHue - OTobpaxaemas Ha pucyHke 85 BenuunHa “10.340” npuBegeHa B kavyecTBe npumepa
pesynbTata u3aMepeHus.

BHAMAHUE! B TEMEHUE BPEMEHWU 3AIMNUCU B NAMATb YPOBHEMEPA BBE[EHHbIX YC-
TAHOBOYHbIX NMAPAMETPOB KATETOPUYECKWU 3AMPELLAETCA OTKIIOYATb YPOBHEMEP
OT MCTOYHUKA NMUTAHUA, TAK KAK 3TO MOXXET NPUBECTU K NOTEPE BCEX OAHHbLIX B
3HEPIOHE3ABUCUMOW NAMATU U NOCNEQYIOLWEMY OTKA3Y YPOBHEMEPA.

2.8.31 Ecnu B nobom 13 nogpasgenoB BBoAA OAHHBIX UK BbiOOpa pexXnMoB “HaxkaTb” KHOMKY
«OTMEHA», To ypoBHEMEP NEPENAET B PEXMM U3MEPEHUa 0e3 ydeTa BBEAEHHbIX YCTAHOBOYHbIX Mapa-
MeTpOB, Hanpumep, pPUCyHok 82:

SPEEQ |~ ® =

PucyHok 86 - [Nepexon k pexumy namepeHust 6e3 sanucy ycTaHOBOYHbIX MapameTpoB
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-
-

MpumeyvaHue - OTobpaxaemas Ha pucyHke 86 BenvumHa “10.340” npuBegeHa B kavyecTBe npumepa
pesyrnbTata U3MepeHus.

29 Pexum nsmepeHus
2.91 Pexxum nsmepeHns S9BnsieTcsi OCHOBHbIM PEXMMOM paboTbl ypoBHEMEpa.

2.9.2 B kauyecTBe cepBMCHOM OYHKUUW B pexuMMe MU3MepeHus npefycMoTpeHa BO3MOXHOCTb
KPaTKOBPEMEHHOIO M3MEHEHNS peXrMMa OTobOpaeHusa pesynbTata uamepeHus 6e3 Bxoda B peXum npo-
rPaMMHOM HaCTPOWMKM 1 C NOCneayloLwmMM aBTOMaTUYECKMM BO3BPaTOM K UCXOOHOMY PEXMMY OToOpake-
HUs. 3Ta PYyHKUMS MOXET OblTb MCMOMb30BaHa AN1A ONepaTUBHOIO KOHTPOMS pPe3ynbTaToB U3MepeHust
Cpasy HECKONbKUX PEXUMOB OTOOpaXKeHusl, ecnv npeaBapuUTeNnbHO ypoBHeMep Obinl HACTPOEH B COOT-
BETCTBMM C METOAMKOW noapasgena 2.8 HacTosLLero pykoBoAcTBa, B TOM YMCIe KOHTPOMS TemnepaTtypbl
BHYTPU B3PbIBOHENPOHMLAEMON 0BOMOYKN.

293 [ns KpaTKOBPEMEHHOro MPOCMOTPA TEKYLLEro pexumma oTobpaxeHnss Heobxoaumo “Ha-
*aTb” kHonky «T», npu aTom Ha UrdpoBOM Tabno NPUMEPHO Ha 3 C NOSBUTCA HaAMWChb, coobLuatoLLas
NoNb30BaTEN0 TEKYLUMIA PEXMM OTOBpaXeHUsi, Hanpumep, PEXUM OTOBpaKEHUsT TEKYLLLEro pacCTOSHUS,
puUCyHOK 87:

=@ =

PucyHok 87 - KpaTkoBpeMEeHHbIN MPOCMOTP TEKYLLETO pexmmMa oTobpaxeHus
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MpumeyaHue - OTobpaxaemas Ha pucyHke 87 BennunHa “10.340” npuBedeHa B KayecTBe npumMe-
pa pesynbTaTta U3MepeHus.

294 Mocne BbiBoga Ha LudpoBoe Tabrno TeKyLlero pexvma oTobpaxeHus nocrnegosaTtenb-
HbIM “HaxkaTnem” kHomkn «T» MOXHO OCyLLLecTBNATL Nepebop PeXMMOB OTOBPaXKEHMS, PUCYHOK 88:
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PucyHok 88 - lNepexon mexay pexnmamm oTobpaxeHust
O603HayeHne “t °C” Ha pucyHke 88 cOOTBETCTBYET TeMNnepaType BHYTPU B3pbIBOHENPOHULIAEMOM
06004KN.

2.9.5 Mpn HeoBX0ANMMOCTN KPaTKOBPEMEHHOTO U3MEHEHUST peXMMa OTOOpaxeHus pesynbTraTa
N3MEPEHNA MOXHO BblOpaTb HEOOXOOMMBIN pexmuM “HaxaTtuem” kHorku «BBO[M», Hanpumep, npocMoTp
TeMnepaTypbl BHYTPY B3PbIBOHENPOHMLIAEMOI 0B0S0YKM, PUCYHOK 89:

o @ = [B8000 ] @ =

PucyHok 89 - Bbibop pexnma oTobpaxxeHus TemnepaTtypbl BHyTpH
B3PbIBOHENPOHMLLIAEMOWN 000OYKN

[

-
o

MpumeyaHue - OTobpaxaemas Ha pucyHke 89 BenunuuHa “29°C” npuBefeHa B KayecTBe npumMepa
pesynbTaTta U3MepeHus.

Mocne BbIGoOpa HEOBXOAUMOrO pexmnma o0TobpaxeHus ypoBHeMepP B TeveHne npumepHo 10 ¢ Bbl-
CBeYMBaET Ha UMdPoBOM Tabno pesynbTaT N3MEpPEHNst B COOTBETCTBUM C BblIGpaHHBIM PEXMMOM M aBTO-
MaTM4YeCK/n BO3BPaLLAETCS B UCXOAHbIA PEXUM OTOOPaXXeHUs!, YCTaHOBIEHHbI MONb3oBaTeNem, Unu ne-
PEeXoauT K pexunmMy, 3aaHHOMY Npy HACTPOVKE NpeanpusTUEM-U3roToBUTENEM.

2.9.6 Ecnun BO Bpemsi nepebopa pexmmoB oTobOpaxeHusa no n. 2.9.4 npekpatutb “Haxartme”
KHOMOK Ha BpeMsi bonee 5 ¢ nunu “Haxatb” kHonky « OTMEHA», To ypoBHEMEP BEPHETCSI B UCXOOHbIN pe-
XXMM OTOBpaKeHWsi, yCTaHOBIEHHbIN NMONb30BaTENEM PaHee, UM NEPEXOONT K PEXUMY, 3aA4aHHOMY Mpu
HaCTPOWKe NPeanpUATUEM-U3rOTOBUTENEM.

210 Kanu6poBka ypoBHemepa

2.10.1 KanubpoBka ypoBHemepa NpoOu3BOAUTCH UMWUTALMOHHBLIM CMOCOBOM B YCMOBUSIX Mpe[-
NPUATUSA-U3TOTOBUTENS Ha Crieunann3npoBaHHON YCTaHOBKeE.

211 Bo3MoXHble HeMCnpPaBHOCTU U UX yCTpaHeHue

2111 YpOBHEMEpP MMEET BCTPOEHHYIO CUCTEMY CaMOLMArHOCTUKM, obecneymBaroLLyto curHanm-
3aumio HEMCNPaBHOCTU B Criyvae obHapyXeHUs OTKNoHeHun B paboTe. [Npn aToM Ha LUMEPOBOM MHOUKE-
TOpe ypoBHEMEepa BbICBEYMBAETCS KOA OWMOKKM, COOTBETCTBYIOLMA TUMY HeucnpasHocTu. Ecnn yposHe-
Mep onpalumBaeTcsa ANCTaHUMOHHO No uHtepdency RS-485, To kog owmnbkm Byaet npucyTCTBOBaTh B €r0
KOAOBOW MockIfnke npu oTeeTe. B cryyae onpegeneHns cMCTEMON CaMOAWArHOCTUKM Cpasy HECKOSbKUX
TUMNOB HEUCMNpPaBHOCTEN, Ha LMMPOBOM MHAMKATOPE ypoBHemepa OyayT noodepenHO BblCBEYMBATHCSA
COOTBETCTBYIOLNE KOAbI OWIMOOK (B Mopsake Bo3pacTaHus).lMpu 3aTOM TEKyLUA kog OWMOKKU, KOTOpPbI
oTobpaxaeTcss Ha LM(POBOM MHAOMKATOPE, OAHOBPEMEHHO MPUCYTCTBYET B KOAOBOW MOCLIIKE OTBETa
ypOBHeMepa npu onpoce no uHtepdericy RS-485.

2.11.2 HewucnpaBHOCTM, OOHapy>xMBaemMble BCTPOEHHOW CUCTEMOW CaMOOWArHOCTUKU, U KX KO-

Obl, BbiICBeYMBaeMble Ha LMPOBOM MHOUKATOPE YPOBHEMEpPA U nepefaBaeMble MO FIMHUN CBS3W, NpuBe-
JeHbl B Tabnuue 5.
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Tabnuua 5
Kopg Ha
HeucnpaBHOCTb umbgoaom Kon
OLUMOKKN
Tabno
1. HeucnpaBHOCTb ynpaBnsaoLLero MMKPOKOHTponnepa 6rnoka obpa- Het
GOTKN. YpOBHEMEP HE BbINOMHAET U3MepeHne 3agaHHoN nonb3oBarte- ,'_: cror oTBeTa Ha
nem BENUYMHBI N HE OTBEYAET Ha 3arpochkl MO JIMHUN CBA3K 3anpoc
2. OTcyTCTBYET Nepefada JaHHbIX HAa BCTPOEHHbIN LMEPOBOM UHAMKA-
TOp. YpPOBHEMED BbINOMHAET U3MEPEHNE 3aaHHOM Nofb3oBaTenem Be- .'_: 'alall = L nt 0
NNYUHBI U OTBEYAET Ha 3anpochl Mo FIMHUK CBSA3N _
3. HeucnpaBeH reHepaTop nepegaTynka E - 1

4. HepoctaToyeH ypoBEHb NPMHNUMAEMOro cUrHana unm HencnpaBeH cC__9 2
kaHan npvema ¢ -
5.HepocTtaTo4eH ypoBeHb NPUHMMAEMOro CUrHarna unm HeucrnpaseH
kaHan undpoBon 06paboTku

6. HencnpaeeH gatuvk Temnepatypbl BHyTPY B3PbIBOHENPOHULIAEMOW
060onoYkn

7. HeT ynpaBneHus 4yacTtoTol reHepaTopa nepegaryvka

8. Het obmeHa aaHHbIMW Mexay ynpaBnsloLwLmMM U 3MepuTenbHbIM
MWUKPOKOHTpOrnepamm

9. Owwmbka npu paboTe ¢ 3HEProHe3aBUCHMOWN NAaMSATLIO UK ee 0TKa3

-
-

(']
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=t
(W)
w

' Bn )
]
]
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10. MNMoTepa AaHHbIX, XpPaHUMbIX B 3HEProHE3aBUCMMOWN NaMSTH

11. HencnpaseH gativk TeMnepaTtypbl MOAYNS TEPMOCTATUPOBaHNS BHYTPU
B3PbIBOHENPOHMLUaeMorn 060mo4ku (Tonbko ucnonHeHns BAPC 332MU-XX)

M T
© |oolN] o |l »

(']
]

=1

\

2.11.3 PekomeHgaumm K OEWCTBUSM TEXHUYECKOrO MepcoHana npu MOSABMEHUN HeucrnpaBHO-
CTel, BbISIBNISieMbIX BCTPOEHHOW CUCTEMOW CaMOAMarHoCTUKN ypoBHeMepa:

“Error”, “Err1”, “Errd”...“Err6” vnn “Err9” — ypoBHEMEpP MOXET ObiTb OTPEMOHTMPOBAH B YyC-
noBusiXx NoTpebuTens cneunanucTamMym NpPeanpuUATUA-U3roToBUTENA (OeMOHTax Onoka obpaboTku c
3aMeHOV HEeUCNpaBHOro MOAYMS) UMW NOANEXMT OTNpaBke Ha NpeanpusaTue-n3roToBuTenb AN Nnposege-
HWUSi PEMOHTa;

“Err2” nnn “Err3” — BO3MOXHOW NPUYMHON HENCNPABHOCTU MOXET BbITb 3arpsi3HEHne aHTEHHO-
BOSTHOBOZHOW CUCTEMbI YpOBHEMepa. [JeMOHTUPOBaTb YPOBHEMED, OYUCTUTL U MPOMbITL aHTEHHbI pac-
TBOpUTENEM Mapku “646” (Mnu pacTBopuTeneM, NO3BOMSIOWMM OYUCTUTL aHTEHHbI YPOBHEMEpa OT 3a-
rpsiI3HEHMN), 3aTEM CHOBa YCTaHOBUTbL Ha pesepByap. B cnydvae, ecnu gaHHas onepauus He BepHyna
ypOBHeMep B paboyee COCTOsIHME, TO OH MOANIEXUT OTMNpPaBKe Ha NPeanpuUATUE-U3roToBUTENb AN Npo-
BEAEHUSA PEMOHT3;

“Err7” — OTKIIOYMTb 1 BHOBb NMogaTh NUTaHUE Ha ypoBHeMep. B cnyyae nponagaHus koga owmokm
NpoOBEPUTb BBEAEHHbIE B PEXUME MPOrPaMMHOW HACTPOWKW YCTAHOBOYHbIE MapameTpbl U A0MyCKaemyto
OCHOBHYIO MOrpeLwHocTs no n. 1.2.4, Hanpumep, NyTeM KOHTPOIbHbIX 3aMepoB. [1pousBecTM NMOBTOPHYHO
HaCTPOWKy ypOBHEMEpPA MPU OTNNYNM YCTAHOBOYHLIX MapaMeTpoB OT BBEAEHHbIX paHee. Ecnn Heucnpas-
HOCTb MOBTOPSIETCS UMK AOMNyCKaemas OCHOBHAs NOrpeLlHoCcTb He cooTBeTcTByeT N. 1.2.4, ypoBHEMED He-
ncrnpaseH 1 NOANEXUT OTNpPaBKe Ha NPeAnpPUATUE-U3roTOBUTENb AN NPOBEAEHUS PEMOHTA;

“Err8” — npu OTKMOYEHNN N MOBTOPHOW Mofaye NUTaHus HEUCNPABHOCTb HE AMArHOCTUPYeTCH,
HO YPOBHEMEP HYXOAeTCs B BOCCTAHOBMEHUW LaHHbIX, XPAHSALIMXCA B 3HEProHe3aBMCMMOMN MNaMsATW.
CBasaTtbce ¢ NpeanpuaTMeM-n3roToButenemM Ans NnpoBeaeHns npoueaypbl BOCCTaHOBMNEHUS AaHHbIX;

212 MoakntoyeHune k MNIBM

2121 B ypoBHemepe ucnonHeHun BAPC 322MUN-XX, BAPC 332MWN-XX npegycmoTpeHa BO3-
MOXHOCTb noakntoyeHns k NOBM no mHTepdency ctaHgoapta EIA RS-485, ecnn komnbioTep nmeet
BCTPOEHHbIN RS-485-nopT, nnu k COM-nopTy ¢ nomoLubio npeobpasoBaTtens MHTepdENCOB (agantepa)
ADAM-4520 nnu aHanornyHoro. ObmMeH AaHHbIMW C YPOBHEMEPOM OPraHM30BbLIBAETCS C MOMOLLBIO TUMO-
BOro NMporpaMmHoro obecnevyeHusi, 3anMcaHHOro Ha KOMMaKT-AMNCK, BXOASALNIA B KOMMNIEKT ypOBHEMEPA.
OnwucaHne paboTbl C TUNOBbLIM NPOrpaMMHbIM 0becnedeHnem Takke pas3mMeLLeHO Ha KOMMAaKT-ANCKeE.

2.12.2 ®dunsnyeckaa peanusauusa mnHtepdenca RS-485 npepcraenser cobon OBYXNPOBOAHYHO
NINHMIO CBA3M ¢ MakcumanbHon anuHon o 1000 m. K nuHum cBAsu nogknoyarTes Ao 32 ypoOBHEMEPOB.
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Mpu HeobXxoaMMOCTM YyBEMNWYEHMS YMcna NOAKMHYAEMbIX YPOBHEMEPOB MCMOMb3yeTCa PeTpaHCnATop
uHTepderica RS-485. B atom cnyyae k nuHum ceasm ¢ NM3BM nogknitovatotca 31 ypoBHEMEP U peTpaHC-
narop, paboTatoLLmii Ha ocTarnbHble YPOBHEMEPDI.

2.12.3 Tlpumep nogknoveHus k NMOBM HecKOmnbknx ypoOBHEMEPOB, CBA3AHHbIX 4epe3 WHTEep-
denc RS-485, npuBeaeH Ha pucyHkax 90 n 91.

ADAM 4520

Nnagm IBM PC '

! BAPC 322MUN-XX
BAPC 332MU-XX

PucyHok 90 - MogkntoveHne no nuHmMmn cessu k NM3BM

BAPC 322MW-XX Apantep nHTepdpeica MNaBM
3eneHbIn -
(kabenb Ne1) \ ¢ / Nukns A (Data+)
CuHuMin
i Nunna B (Data-
(kabenb Ne1) R = ( )
\
\l
W N
™ ™S
BAPC 322MWN-XX L
-\
3eneHbIn ~I

(kabenb Ne1) S

CuHuin ¢
(kabenb Ne1)
k\
M
¥ NN S

PucyHok 91 - Cxema wnendoBoro coeamHeHns uenen nHrepdenca RS-485
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213 MpoTokon o6meHa no uHTepdency

2.13.1  TlpoTokon obMeHa npegHasHadeH Ansl opraHuM3aumm obmeHa MHdopmaumen no nocre-
[oBaTenbHOMY KaHany cBsi3u. [1poTokon npegnonaraet HanMynme ogHoro “Begyllero” ycTponcTea B Nnn-
HuUM cBsa3n 1 0o 250 “Begombix” yCTponCTB. “BegylumMm” yCTPOWCTBOM SIBIISIETCA KOMIMMEKC NPOrpammMHo-
annapaTHbIX CPeACTB, peanu3oBaHHbIN Ha 6a3e koHTponnepa nnmn NMN3BM, KOTOpbIV MHULUMMPYET NpoLecc
obMeHa gaHHbIMW MO NUHUK CBA3N. “BegomMbiMn” yCTPONCTBaMM SBASIOTCH YPOBHEMEPLI UMW NHblE agpe-
cyemble yCTPONCTBA, OTBEYaloLLMe Ha 3anpockl “Beayulero” Kaxxgoe Begomoe YCTPOMCTBO AOMKHO MMETh
YHUKanbHbIA CUCTEMHBIN agpec B ananasoHe ot 0 go 249. CucteMHbIn agpec «255» 3apesepBupoBaH 1
NCMNOMb3yeTcsl B KAYECTBE «LUMPOKOBELLATENBHOIO», T. €. M0 3TOMY afpecy MOXeT ObITb OCyLLecTBeHa
CBSI3b C “BeAOMbIM” YCTPONCTBOM, UMEOLLMM N0OOA CUCTEMHBINA agpec, HO MpU 3TOM K NMHMK BO n3be-
aHne KOHMIMKTOB JOIMKHO ObITb MOAKIIOYEHO TONbKO OQHO “BEAOMOE” YCTPOWCTBO.

2.13.2 [aHHble MO NUHUM CBSA3W NepeaatoTcs nocrnegoBaTenbHbIM Habopom cnoB. Kaxgoe cro-
BO coaepxuT 11 6uT: cTapT-0MT, 8 OUT OaHHbIX, OUT YeTHOCTK, cTon-6mT. CkopocTb Nepeadayn 9600 6oa.
KoHTponb no 4YeTHOCTM He NpoM3BOaUTCS.

2.13.3 O6wwmn Bug CTPYKTypbl 3anpoca “BefyLlero” B COOTBETCTBMM C MOPSIAKOM CreaoBaHus
npv nepegadye no fMHUKU CBA3W NpuBeaeH B Tabnuue 6:

Tabnuua 6
Umsa Tun KonunyectBO Oonyctumoe
N OnucaHue
AAaHHbIX OaHHbIX 6aunTt 3Ha4eHue
Address 0...249, 255 Afpec “Begomoro” B NMHUM CBA3U
Code 0...255 Koa komaHap! 3anpoca “BefyLuero”
unsigned char 1 OnuHa 6noka nepenasaemom
Length 1..(14N) Tchopmau:/m B 3arnpoce
Beaywero”, rae N — konmyecTso
O6anT B 6noke, 0< N < 250
Cwm. nogpasgen Cwm. nogpasgen | bnok nepeaasaemon nHdopmMaLmm
Data 0...N p »
214 214 B 3anpoce “BefyLlero
CRC16 Lo oyt s OROTE
unsigned char 1 0...255 Cy DL e -
. Tapwun 6aiT KOHTPONbHOWN
CRC16 Hi cyMMbl gaHHbix CRC16

MpumeyaHue - OnucaHve TMNOB AaHHbIX NpuBeaeHo B n. 2.13.7.

Agpec “Begomoro” onpegenseT yCTpOMCTBO, KOTOPOMY npefHasHadeH 3anpoc. NpuaHakom agpec-
Horo GaliTa aBnsieTca eguHNYHoe 3HavyeHne 6uta YeTHocTu. Bece octanbHble 6aliThbl 3anpoca nepeaatoT-
Csl C HyrneBbIM OMTOM YeTHOCTU. 3anpoc “BefyLuero” cogepXXnT Kog KomaHabl, KOTOpY Heobxoanmo Bbl-
nonHUTL “Begomomy” nocne nony4veHuns 3anpoca. brnok nepegasaeMon nHopMaLmMn MOXeET cogepxaTb
OONoNHUTENbHbIE NapamMeTpbl, HeobxoanMMble A4S NpMeMa 3anpoca M BbIMOSIHEHMSA KOMaHabl “Be4oMbiM”
(cm. onucaHve cuctembl KOMaHg ypoBHemepa, nogpasgen 2.14). Ecnv onsa BbINOMHEHWS KOMaHAdbl He
TpebyeTca AOMNOMHUTENBHOM MHOPMaLUK (Hanpumep, OaHHbIEe OTCYTCTBYIOT), TO 3HadyeHune BanTta onu-
Hbl Brnoka nepegaBaemon nHdopmaumm pasHo 1, ganee cregyeT KoHTpornbHas cymma CRC16. Kow-
TpoSibHasA CyMMa UCMonb3yeTcs AN KOHTPONs LIeNOCTHOCTN obMeHa. BblumcrneHne KOHTPOMbHOW CyMMbI
npoussogutcs no anroputmy "CRC16” ¢ HayanbHbIM 3Ha4veHneM 65535 (OxFFFF) n o6pasytowum nonu-
Homom 40961 (OxA001). Mnagwwin 6anT KOHTPONBHOW CyMMbI NepeaaeTcs NepPBbIM.

2134 O6wun BMA CTPYKTYpbl OTBETA “BEAOMOr0” B COOTBETCTBMM C MOPSAKOM CMELOBaHUA Mpu
nepegade no NUHUM CBA3W NpuBedeH B Tabnuue 7:

Tabnvuya 7
Umsa Tun Konu4yecTtBO Oonyctumoe
N OnucaHue
AaHHbIX OaHHbIX 6aunTt 3Ha4eHue
Address unsigned char 1 0...249 Agpec “Begomoro” B n‘|‘/|va| CBH3:/I
Code 0...255 Koa komaHap! 3anpoca “BegyLuero
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Nmsa Tun KonuuyecTtBO Donyctnmoe
- OnucaHue
AaHHbIX OaHHbIX 6ant 3Ha4eHue
[nuHa 6noka nepenasaemonm
Length unsigned char 1 1...(1+N) MH(OpMaLYM OTBETE "BEAOMOTO”,
roe N — konundectBo 6aiiT B 6r1oke
JaHHbIX, 0< N <250
Data Cwm. onucaHue 0. N Cwm. onucaHue | bnok nepepasaemon nHdopmMaLmu
KoMaHA, o KOoMaHp, oTBeTa “Begomoro”
e onre
unsigned char 1 0...255 Cy = ﬂ GanT KorTponmIoY
, TapLmii 6anT KOHTPONbHOWM
CRC16 Hi cymMmMbl faHHbIX CRC16

MpnmeyaHue - OnucaHne TUMNOB OaHHbIX NpMBeaeHo B . 2.13.7.

Bce 6aiTbl B OTBETE NEpPEAOTCH C HYNEeBbIM OUTOM YETHOCTU.

Mpu nonyyeHumn “BegombiM” 3anpoca “BeayLLero” MoryT BO3HUKHYTb criegylolme cuTyauum:

— obHapyxeHa ownGka Bo Bpemsi nepeaayv;

— TMNPUHATaA KOMaHOa He MOXXeT ObITb BbIMOMHEHA;

— KOMaHAa NpuHATa U BbIMNOJTHEHA YCNEeLHO.

Ecnun “Begombin” 0BHapyxumn ownbKy KOHTPOSIbHOM CyMMbl, OTBET He dhopmupyeTcs, “Begomblin”
noarotaenMBaeTcsa 4N npyema o4epeaHoro 3anpoca.
Ecnn “BegombiM” NpuHATa HEM3BECTHad KOMaHAda WUy nonyvyeHHas koMaHaa He MOXeT ObiTb Bbl-
nosnHeHa, UM POPMUPYETCA OTBET, NPUBEAEHHbIV B Tabnuvue 8:

Tabnuua 8
Umsa Tun KonuuecTtBO Donyctnmoe
- OnucaHue
AaHHbIX OaHHbIX 6anT 3HauYeHue
Address 0...249 Appec “Begomoro” B NMHUM CBSI3U
Code 250 Kog komaHapl 3anpoca “BegyLuero”
Length 5 [nvHa 6noka nepe,qa?aemom )
nHdopmaumm oTeeTa “Be4OMOro
Kopn owumbku B oTBETE “BEAOMOrO”:
1 — MNpUHAT HEM3BECTHBIN KO,
KoMaHAbl.
Error unsigned char 1 1. 4 2 — lNonyyeHHast KOMaHaa He
MOXeT ObITb BbINONHEHA B
HacTosLLEee BpeMS.
3 — OwmnbKa B AaHHbIX.
4 — Otka3 B pabote npmnbopa
CRC16 Lo Mnagwwmin 6aiT KOHTPOSBHON
0. 255 cymMmMbl fgaHHbIx CRC16
. CrapLmin 6aiT KOHTPONbHOM
CRC16 Hi CyMMbl AaHHbIx CRC16

MpnmeyaHue — OnvcaHme TUNOB AaHHbIX NpuBeAeHo B N. 2.13.7.

2.13.5

BpemeHHble TavimayThbl:

— Bpems Mexay ABYMsi nocrnegosaTternbHO nepegaBaeMbiMu (MPUHUMAEMbIMU) CNOBaMU HE OOSDK-
Ho npesblwaTtb 10 Mc;

— 3ajepxka mexay nocriegHnM CroBOM 3anpoca W nepBbiM CIIOBOM oTBeTa He MeHee 30 Mc;

— BpeMms OTKIMUKa Ha 3anpoc He JOImkHO npesbiwatb 100 mc. Ecnu gnsa BeINONHEHNss komaHdbl, COo-

Jepallenca B 3anpoce “Begyliero”, “Begomomy” Tpebyetca Bpemsi, 6onbie yem 100 mc, 1o “Begomblin”

dopmMmupyeT oTBeT “BedyLlueMy” 0 npueme KoMaHabl 1 nepeaaeT ero B 0TBEAEHHbIV BPEMEHHOW NHTepBan
nepen BbINOSIHEHNEM KOMaHAbl NN C OAHOBPEMEHHbIM ee BbinosiHeHnem. OTBeT “BeJOMOro” B 3TOM
crny4yae UMeeT BuA, NpMBEAEHHbIN B Tabnuue 9:
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Tabnuua 9
Umsa Tun KonuuyecTtBO Donyctnmoe
- OnucaHue
AaHHbIX OaHHbIX 6anTt 3Ha4eHue
Address 0...249 Agpec “Begomoro” B NMMHMM CBA3N
Code 0...255 Koa komaHap! 3anpoca “BegyLuero”
Length 5 [nvHa 6noka nepena?aemom )
WHopmauum oTeeTa “BeLOMOro
Data unsigned char 1 0 Briok nePenaBaeM()”ﬁ MHdOopMaLImK
oTBeTa “BeJjOMOro
CRC16 Lo Mnagwwuin 6aiT KOHTPONbHOW
0. 255 cyMMmbl gaHHbix CRC16
. Crapwun 6anT KOHTPOSbHOM
CRC16 Hi cyMmMbl gaHHbIx CRC16

MpumeyaHue — OnvcaHne TUNOB AaHHbIX NpuBeaeHo B N. 2.13.7.

2.13.6  Pac4eT koHTponbHoM cymmbl: MycTb [aHHble 1... [JaHHbIE _N] — N AaHHbIX MHOpMaLUN,
KoTOopble nepedaeT unu npuHumaet “Begywmn” (6e3 6anTOB KOHTPONbHOW CyMMbl). [nsd nogcdera KOH-
TPONbHOW CyMMbl HEOBXOAMMO OCYLLECTBUTL CreaytoLine AencTBUS:

— B3ATb HavanbHoe fAByx6antHoe ymcno OxFFFF, ob6o3HayeHHoe kak CRC16 n coctosiwee 13
ctapwero CRC16 Hi n mnagwero CRC16 Lo 6anTos:
CRC16 = OXFFFF; (5)
— OCYLLeCTBMTb mormdeckyto onepauuto “Uckniovarowee WM"Y (XOR) mexay nepBbiM GanTom
HanHble 1 n mnagwum 6antom CRC16:
CRC16 = CRC 16 His0x100+(CRC16 Lo) XOR (daHHble_1); (6)
— NpoBepuUTb, YeMy paBeH mnagwun out (LSB) pesynbTata: «0» unm «1»;
— ocyLlecTBuTb caBur 3HadyeHmss CRC16 BnpaBo (B cTopoHy Mnagwero 6uta) Ha 1 6uT ¢ 3anonHe-
HMeM HyneMm MecTa cTapluero 6uta. o coctosHuio npoeepku LSB ocylectBuTb cneaytoLwime AencTBUs:
— ecnn LSB = 0, To noBTOopnTh cABUr 3Ha4eHna CRC16 BnpaBo Ha 1 GMT C 3anofiHEHWEM
HyneMm MecTa ctapLuero 6uta. BHoBb npoBeputb LSB;
— ecnm LSB =1, To ocywectButb XOR ¢ obpasytomm nonnHomom 0xA001:
CRC16 = (CRC16) XOR (0xA001); (7)
— MOBTOPUTb NpeablayLine OencTBus, Noka He OyadeT BbiNonHeHo 8 caguroB. Takum obpasom, Oy-
net obpaboTtaH ognH 6anT [aHHble 1 nepegaBaeMoi MHGOpMauuu;
— MNOBTOPATb Npeablayline OeWCTBMS ANnsa ocTanbHbiXx 6anToB [daHHble 2... [JaHHble _n nepega-
BaeMon nHdopmaumm, noka He 6yayt obpaboTtaHbl Bce 6anThl.
BakniounTensHoe 3HayeHne CRC16 ByaeT SBNATLCA KOHTPOMbHOW CyMMoW coobueHns. B Tabnu-
ue 10 npvBedeH npymMmep 3anpoca “BedyLuero”, B KOTOPOM ABa nocregHux 6avita npegcraBnstoT cobon
KOHTporbHyto cymmy CRC16:

Tabnuuya 10
Address Code Length Data_1 Data_2 Data_3 CRC16 Lo CRC16 Hi
255 4 4 188 0 2 164 193

Mpymep peanusaumm anropmTMa BbIMUCHIEHNS KOHTPOrbHOM cyMmMbl CRC16, HanvcaHHbIn Ha a3bike C:

unsigned char BUFF[<pa3mep>]; // MaccuB npuema (nepeaaum)
unsigned int Calc_CRC16 (void)
{
unsigned int CRC16 = OxFFFF;
unsigned char i, j;
bit temp;
#define div 0xA001;
for (i =0; i « (BUFF[2]+2); i++)
{ CRC16 * = BUFFIi];
for (j=0;j«8;j++)
{temp = CRC16 & 0x0001;
CRC16>>=1;
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if (temp ) CRC16 # = div;
}

}

return (CRC16);

}

2.13.7 OnucaHune TUNOB AaHHbIX, UCMOMb3yEMbIX B NPOTOKONE obmMeHa no nHTepdency ons cu-
CTeMbl KOMaH ypoBHeMepa, npuBeaeHo B Tabnuue 11:

Tabnvua 11
Twun AaHHbIX OnucaHue
unsigned char Bes33HakoBoe Lienoe Y1cno, oauH 6ant
signed char 3HakoBoe uenoe Yynucrno, oamH 6ant
unsigned int Bes3sHakoBoe Lienoe uncrno, Aea 6anta, ctapwumn 6ant nepegaeTcsi NnepBbIM
float Yucno dpopmara float no ctangapty IEEE-754: 4 6anta, ctapwuin 6anT ne-
pefaeTcs nepBbIM
FloatNAN MepenonHenue float, npu aTom 3HayeHne uncna pasHo OxFFFF FFFF
214 OnucaHue cucTeMbl KOMaHA ypoBHeMepa

2.14.1 Cuctema KomaHj YpOBHEMEepa COCTOUT U3 CRy>KeGHbIX KOMaH, npedHa3Ha4YeHHbIX A
ynpaBfeHusi NpoLLeccoMm obMeHa AaHHbIMU MO MHTEpPdEeNcy 1 yNpaBreHus YypOBHEMEPOM, KOMaHZ yTe-
HWS1 JaHHBIX M KOMaH[ 3an1cy AaHHbIX.

2.14.2 Ecnu HeobXoOuMO M3MEHUTL Kakme-nmbo napameTpbl ypoOBHEMEpPA, CHavana gaeTcsi co-
OTBETCTBYIOLLAA KOMaHAa Ha 3anucb NapameTpa Uiy HECKONbKO TakMX KOMaHA, a 3aTeM JaeTcs KoMaHaa
“CoxpaHnTb napameTpbl”, NOCre Yero ypoBHeMep COXpaHseT BBEAEHHbIE NapaMeTpbl B CBOEW 3HEProHe-
3aBUCMMON NamsaTHu.

2.14.3 KomaHgbl 4TeHus “CuuTtaTbh Tekyllee paccTtosiHue”, “CuuMtaTbh TEKYLWMUA YPOBEHbL”,
“CumutaTb CBOGOAHOE NPOCTPAHCTBO”, “CunTaTbh TEKYyLMA 06BbEM” UCMOMb3YIOTCA Kak Ans nonyye-
HUst Tpebyemon Hopmaumy OT ypoBHEMEPA, TaK U ANA CHYUTBIBAHUS Koga OLLNOKK.

CTpyKTypa 3anpoca “BefyLLero” B COOTBETCTBUM C NOPSAKOM CRefoBaHUs Npu nepeaayde no NnHUm
CBS13U NpuBeaeHa B Tabnuvue 12:

Tabnuua 12
Nmsa Tun KonuuyecTtBO Donyctnmoe
- OnucaHue
AaHHbIX OaHHbIX oant 3HauYeHue
Address 0...249, 255 Appec “Beaomoro” B NMMHUM CBSI3U
Code 1 Kop komaHabl “CuuTtaTb...”
Length 5 [nnHa 6noka nepep,asfemom )
nHpopMaLMm B 3anpoce “BeayLuero
1 “...TeKywee paccTtosiHue”
Data unsigned char y 2 ...TeKyLU1 ypOBEeHb
3 “...cBOGOOHOE NPOCTPaHCTBO”
6 “_..TeKkywmm obbem”
CRC16 Lo Mnagwwmin 6anT KOHTPOMBHON
0. 255 cymMmMbl faHHbIX CRC16
. CrapLunin 6anT KOHTPOTbHOW
CRC16 Hi cyMMbl gaHHbix CRC16

CTpykTypa oTBeTa “BegoMoro” B COOTBETCTBMM C MOPSOKOM CreAOBaHUSA M B 3aBUCUMOCTM OT KO-
MaHAbl YTEHUS NPW Nepeaade Mo NMMHUK CBSA3M NpuBeaeHa B Tabnuue 13:

Tabnuua 13
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Nmsa Tun Konu4yecTtBO Donyctnmoe
- OnucaHue
AaHHbIX OaHHbIX 6aunTt 3Ha4eHune
Address 0...249 Agpec “BegomMoro” B NMMHMM CBSA3N
Code unsigned char 1 1 Kog komaHapl 3anpoca Be,u,yu:Lero
[nuHa 6noka nepegasaemom
Length 6 « »
WH(opMaLmm oTBeTa “BeAOMOro
0...99999 TekyLlee paccTosHue, MM
Data float 4 0... H nax 1C'e|<)éu.l.mm YPOBEHb, MM
0. 99999 BO o,cujoe NPOCTPAHCTBO, MM
Tekywimii 06bem, % « 100
0 HeT owwnbkn
Error 1.9 Ko owmbkn B cCOoTBETCTBUM
c Tabnuuen 5
unsigned char 1 i 6au A
CRC16 Lo g Mnagwwnin 6aiT KOHTPONbHOW
0. 255 CyMMbl AaHHbIXx CRC16
. CTapLumin 6aiT KOHTPOMbLHON
CRC16 Hi cyMMbl gaHHbix CRC16
2.14.4 KomaHga uTeHus “CumTtaTb U3MeEpeHHble AaHHble” npefHasHayeHa AN CYMTbIBaHUA

6rnoka nepegasaemort MHoOpMaLMK, COCTOSALLErO N3 3HAYEHUI: TEKYLLEro PacCTOSHUSA, TEKyLLEero ypos-
Hs1, cBOOOAHOr0 NPOCTPAHCTBA, TeKyLLero obbema, COCTOSIHUA pene 1 Koga OLIMOKM..

CTpykTypa 3anpoca “BeayLuero” B COOTBETCTBMU C NOPSAKOM CreioBaHUA Npuy nepeaayde no fnmHuu
CBSI3U NpuBeaeHa B Tabnuvue 14:

Tabnuuya 14
Umsa Tuvn KonuuyecTtBO Jonyctnmoe
- OnucaHue
AaHHbIX OaHHbIX 6aunt 3Ha4eHue
Address 0...249, 255 Afpec “Begomoro” B NMMHUM CBA3N
Code 2 Kon komaHabl CqMTaT:.
M3MepeHHble JaHHble
[nuHa 6noka nepegasaemom
Length . 1 P ”
unsigned char 1 nHpopmaumn B 3anpoce “BeayLuero
CRC16 Lo Mnagwwmin 6anT KOHTPONbHOW
0. 255 cyMMbl AaHHbIX CRC16
. CrapLumin 6aiT KOHTPOMbHON
CRC16 Hi CyMMbl AaHHbIX CRC16

CTtpykTypa oTBeTa “BeAOMOro” B COOTBETCTBMM C MOPSIAKOM CrefoBaHMs Npu nepegadve no fnvHum
CBS13U NpuBeaeHa B Tabnuue 15:

Tabnuuya 15
Umsa Tun Konu4yecTtBO Oonyctumoe
_ OnucaHue
AaHHbIX OAaHHbIX 6ant 3HayeHue
Address 0...249 Agpec “BegomMoro” B NMHUN CBA3N
Code unsigned char 1 2 Kop komaHabl 3anpoca Be,qyu:l,ero
Length 19 OnvHa 6noka nepe,u,a?aelvlom )
nHdopMaLmm oTBeTa “BeOMOro
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Nmsa Tun KonuuyecTtBO Donyctnmoe
- OnucaHue
AaHHbIX OaHHbIX Gant 3Ha4YeHue
Data_1 0...99999 Tekyllee paccTosiHue, MM
Data_2 float 4 0... H nax TekyLwmin ypoBeHb, MM
Data_3 0. 99999 CBo6op,|:|oe NPOCTPaHCTBO, MM
Data 4 Tekywun o6bem, % « 100
CocTtosiHus pene:
0 — Pene BbIKMOYeEHbI.
Data 5 0...3 1 — BkntoyeHo Tonbko pene 1.
2 — BKNtOYeHO TONbKO pere 2.
3 — Pene BKMOYeHbI.
. 0 HeT owmnbkn
unsigned char 1
Error 1.9 Kop owimbkn B cCOOTBETCTBUM
c Tabnuuen 5
CRC16 Lo Mnagwun 6anT KOHTPOSbHON
0. 255 cyMMbl gaHHbIx CRC16
. CtapLumn 6anT KOHTPOIbHOM
CRC16 Hi CyMMbl AaHHbIx CRC16
2.14.5 KomaHabl YTeHus “CumuTaTb pexum oTobpaxeHusa”, “Cuntatb pexum paboTbl TOKO-

BOro Bbixoga”, “Cuutatb TMN nporpammbl”, “CuntaTtb TemMnepaTtypy BHyTpu obonoukun”, “Cuntatb
TemnepaTtypy BHYTpM TepmocTaTa” (Tornbko Ans ypoHemMepa ucnonHeHun BAPC 332MU-XX), “CuunTtatb
COCTOSIHMSA perne”’ UCcnomnb3yTca AN nonyyeHns TpebyeMon nHdgopMaumm OT ypoBHEMEpPA U HE MOTyT

NCnonb30oBaTbCA ANS CYNThIBAHMS KOAA OLLMOKMN.

CprKTypa 3anpoca “Bep,ymero” B COOTBETCTBUKN C NOPAOKOM criegoBaHUA Npu nepeaade no JIMHum

CBS13U NpvBeneHa BTabnuue 16:

Tabnuua 16
Umsa Tuvn KonuuyecTtBO Jonyctnmoe
OaHHbIX OaHHbIX 6ant 3Ha4YeHue (CITIEErTIE
Address 0...249, 255 Appec “Begomoro” B NMMHUM CBSI3U
Code 180 Kop komaHabl “CuuTtaTb...”
Length 2 [OnvHa 6noka nepe,an?eMOVl )
MHCpopMaLMM B 3anpoce “BedyLlero
1 “...pexum oTobpaxeHus”
3 “...peXu1mM paboTbl TOKOBOro
Bbixoaa”
5 “...TN nporpammbl”
Data unsigned char 1 5 “ ..TemnepaTypy BHYTpU
060noyku”
7 “...TemMnepaTtypy BHyTpuU
TepmocTara”
12 “...cocTosiHUA pene”
CRC16 Lo Mnagwwmin 6aiT KOHTPOMBHON
0. 255 cymMmMmbl faHHbIX CRC16
CRC16 Hi CTrapLumi 6anT KOHTPOIbHOM

cyMMbl gaHHbIx CRC16

CTpykTypa oTBETa “BEOOMOro” B COOTBETCTBUM C MOPSAKOM CnegoBaHMs M B 3aBUCMMOCTM OT KO-
MaHZAbl YTEHWUS NpU NepeaaYe Mo fMHUK CBSI3N NpuBeaeHa B Tabnuue 17:
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Tabnuuya 17

Tun
OaHHbIX

Uma
OaHHbIX

KonuyectBO
oanT

Hdonyctumoe
3Ha4yeHue

OnucaHue

Address
Code

Length

unsigned char

Data

signed char

CRC16 Lo

unsigned char
CRC16 Hi

0...249

Appec “BegomMmoro” B NMMHMM CBA3N

180

Koa komaHap! 3anpoca “BegyLuero”

2

[nuHa 6noka nepegasaemom
WHopmauun oTeeTa “Begomoro”

Pexum otobpaxeHuns:

1 — TekyLlee paccTosiHMe.

2 — TekyLMN YpOBEHb.

3 — CeoboaHOE NpOCTpPaHCTBO.
4 — TekyLimi o0bem

Pexxvm paboTbl TOKOBOrO BbIXOAA:
0-0...5mA.

1-4...20 MA.

2-0...20 MA.

Ownn 1

Tun nporpammbl:

0 — lMporpamma ans
BAPC 322MU-XX.

1 —lMNporpamma gnsi
BAPC 332MUN-XX.

CocTosHus pene:

0 — Pene BbIkNOYEHbI.

1 — BkntoyeHo Tonbko pene 1.
2 — BkroyeHo Tonbko pene 2.
3 — Pene1 u pene 2 BKNOYEHbI.

-50...+100

Temnepatypa BHyTpM 0bonoyku, °C

Temnepartypa BHyTpY TepMocTara, °C

0...255

Mnagwwmii 6aiT KOHTPONBbHOW
cymmbl gaHHbIx CRC16

Crapumn 6anT KOHTPOMbHOM
cyMMbl AaHHbIX CRC16

2.146

KomaHgbl 4TeHus “CuntaTb 3aBOACKOW HOMep

Cuutatb naponb nonb3oBaTtens”

NCMOJIb3YKTCA TOJIbKO A51A NosftyqYeHus Tpe6yeM0|7| VIH(*)OpMaLI,VIVI OT ypoBHEMEDPA N HE MOTYyT UCMNOJIb30-
BaTbCS ANs1 CYUTbIBAHUS KOAa OLUNOKN.

CprKTypa 3anpoca “Be/:l,yu.l,ero” B COOTBETCTBUU C NMOpPAOKOM crieaoBaHua npu nepenadve no JIMHUn

CBSA3M NpvBedeHa B Tabnuue 18:

Tabnuuya 18
Umsa Tuvn KonuuyecTtBO Jonyctnmoe
. OnucaHue
AaHHbIX OaHHbIX 6anT 3HauYeHue
Address 0...249, 255 Agpec “BegomMoro” B NMMHUM CBSA3N
Code 181 Kopg komaHabl “CuuTtaTb...”
Length 5 [nvHa 6noka nepep,aB?eMOM )
nHdbopMaLmK B 3anpoce “BegyLuero
Data unsigned char 1 0 ...3aBOACKOWN HOMep
1 “...naponb nonb3oBarens”
CRC16 Lo Mnagwwmii 6aiT KOHTPONBbHOW
0. 255 cyMmMbl gaHHbIx CRC16
. CrapLmi 6aiT KOHTPObHOM
CRC16 Hi CyMMbI gaHHbIXx CRC16

CTpykTypa oTBeTa “BeOMOro” B COOTBETCTBUMN C MOPSAKOM CredoBaHUS U B 3aBUCUMOCTM OT KO-
MaHAbl YTEHUA Npu nepegade no fMHUKM CBA3W NpuBedeHa B Tabnmue 19:
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Tabnuua 19
Nmsa Tun KonuuyecTtBO Donyctnmoe
- OnucaHue
AaHHbIX OaHHbIX 6ant 3Ha4eHue
Address 0...249 Appec “Begomoro” B NMHMM CBS3N
Code unsigned char y 181 Koa komaHapl 3anpoca “BegyLuero
[nuHa 6noka nepegasaemom
Length 3 « »
nHdopmaumm oTeeTa “Be4OMOro
Data unsigned int 2 0...65535 3aBOACKON HOMEP
[Maponb nonb3oBatens
o
unsigned char 1 0...255 Cy DL = -
. Tapwun 6anT KOHTPOSbHOWN
CRC16 Hi cyMMbl faHHbix CRC16
2147 KomaHgbl uTeHusa “Cuutath HeusMmepsieMblW yyacTok”, “CuuTaTh MaKCUMalibHbIN

ypoBeHb”, “Cuntatb KOadppnumeHT ycpegHeHus”, “CuntaTtb yctaBky 1 pene 1”7, “Cuutatb ycTaB-
Ky 2 pene 1”7, “CuutaTtb yctaBky 1 pene 2”, “CuurtaTtb ycTtaBky 2 pene 2”, “CyutaTb CKOPOCTb W3-
MEHEeHUA YPOBHA” MCMONb3yHTCA TOMbKO AJ1A NonyyYeHuss Tpedyemon nHdopmauumn oT ypoBHEMEpa U
He MOryT UCMOoMnb30BaTbCA A4S CYUTLIBAHUSA Koda OLLNGKN.

CTpykTypa 3anpoca “BegyLlero” B COOTBETCTBUM C MOPSIAKOM CriefoBaHUA Npu nepegade no fvHum

cBA3u npmeeaeHa B Tabnuvue 20:

Tabnuua 20
Nmsa Tun KonuuyecTtBO Donyctnmoe
- OnucaHue
AaHHbIX OaHHbIX GanT 3Ha4YeHue
Address 0...249, 255 Appec “Begomoro” B NMMHUM CBSI3U
Code 182 Kop komaHabl “CuyuTtaTb...”
Length 5 [nnHa 6noka nepep,asfemom )
MHopmMaLMM B 3anpoce “BegyLuero
2 “...HensmepsieMbi y4acTok”
3 “...MaKCMMalbHbIA YPOBEHb”
4 “...koadpdpnumeHT ycpegHeHna”
Data unsigned char 1 " ...ycTaBky 1 pene 1
12 “...yctaBky 2 pene 1”
13 “...yctaBky 1 pene 2”
14 “...ycTtaBky 2 pene 2”
21 “...CKOPOCTb U3MEHEHUSA YPOBHSA”
CRC16 Lo Mnagwun 6anT KOHTPOIbHON
0. 255 cyMMbl gaHHbIx CRC16
CRC16 Hi CtapLumn 6anT KOHTPOIbHOM

cyMMbl faHHbix CRC16

CTtpykTypa oTBeTa “Be4OMOro” B COOTBETCTBUM C MOPSAKOM CrefoBaHUSA U B 3aBUCUMOCTM OT KO-
MaHAbl YTEHWS NpWU Nepegaye Mo fMHUK CBS3N NpyBeaeHa B Tabnuvue 21:

Tabnuua 21
Umsa Tuvn KonuuyecTtBO Jonyctnmoe
- OnucaHue
AaHHbIX OaHHbIX oanT 3HayYeHue
Address 0...249 Appec “Begomoro” B NHUM CBA3U
Code unsigned char y 182 Kopg komaHab! 3anpoca Bep,yu:l,ero
[nuHa 6noka nepenaBaemom
Length 5 « »
MHpopmaumm oTBeTa “BegoMoro
0. 99999 Hem3wlep;|e|v|b|£/| y4acToK, MM
Data float 4 MakcumarnbHbI YypoBEeHb, MM
0,0001...1 KoadhdpmumeHT ycpeaHeHus
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MpopomkeHne Tabnuubl 21

Umsa Tun Konu4yecTtBO Oonyctumoe
N OnucaHue
AaHHbIX OaHHbIX 6aunTt 3Ha4eHue
YctaBka 1 pene 1, Mm
0. 99999 YcTtaBka 2 pene 1, Mm
Data float 4 YctaBka 1 pene 2, Mm
YcTaBska 2 pene 2, MM
0...99,999 CKOpOCTb U3MEHEHNS YPOBHS, MM/C
e cary
unsigned char 1 0...255 Cy = 'qv GaliT KoMTpOnENon
, TapLwmin 6anT KOHTPONbHOWM
CRC16 Hi CyMMbI gaHHbIx CRC16
2.14.8 KomaHga 4yTeHus “CunTaTb CUTrHATypy” CIYXWT TOMbKO Afs MONYyYEHUA CUrHaTypbl

(MOEHTU(PUKAUMOHHBIX AaHHbIX) OT YPOBHEMEpPa M He MOXET MCMOSIb30BaTbCs A1t CYMTbIBAHUS Kopaa

OLLINOKM.

CTpykTypa 3anpoca “BefyLiero” B COOTBETCTBUM C MOPSAAKOM CriedoBaHUsS Npu nepegade no
NUHUK CBA3KU NpuBeaeHa B Tabnuvue 22:

Tabnuua 22
Nmsa Tun Konu4yecTtBO Donyctnmoe
- OnucaHue
AaHHbIX OaHHbIX 6anTt 3Ha4eHue
Address 0...249, 255 Agpec “BegomMmoro” B NMMHMM CBA3N
Code 32 Kop KOMaH,lfI;bI CuuTtaTb
cuUrHatypy
Lenath 1 OnuHa 6noka nepegasaemonm
g unsigned char 1 nHchopmaumm B 3anpoce “BegyLuero”
CRC16 Lo Mnagwwuin 6aiT KOHTPONbHOW
0. 255 cyMMbl gaHHbix CRC16
. Crapwun 6anT KOHTPOSbHOM
CRC16 Hi cyMMbl AaHHbIX CRC16

CTtpykTypa oTBeTa “BeIOMOro” B COOTBETCTBMM C NOPSIAKOM CrnefoBaHus Npu nepegade no nvHuu
CBS13U NpuBeaeHa B Tabnuue 23:

Tabnuuya 23
Umsa Tun KonunyecTtBO Oonyctumoe
N OnucaHue
AAaHHbIX OaHHbIX 6aunTt 3Ha4eHue
Address 0...249 Agpec “BegomMoro” B NMHUN CBA3N
Code 32 Koa komaHapl 3anpoca “BegyLuero”
Length unsigned char 1 6 JnunHa 6noka nepe,u,a?aelvloﬁ )
MHopMaLum oTBeTa “Be4oMOro
Data 1 17 Twun yctponctsa: 17 ana
- ypoBHeMepa
Data_2 unsigned int 2 0...65535 3aBofckor Homep
Data_3 AnnapaTHas Bepcus
Data_4 Bepcua nporpammMmHoro
obecneyeHus
unsigned char 1 0...255 1 6an “
CRC16 Lo g Mnagwwmin 6anT KOHTPONbHOW
cyMMbl AaHHbIX CRC16
. CrapLumin 6aiT KOHTPOSbHOM
CRC16 Hi cyMMmbl gaHHbix CRC16
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2.14.9 KomaHga yTeHus “CymTaTb TapUPOBOYHYH TabGnuuy” CryXWT TOMbKO AN NOnyYeHus
TapMpOBOYHON Tabnumupl, XpaHALLENCS B 9HEProHe3aBNCMMON NamMsAaT YpPOBHEMEPA, U HE MOXEeT UCMOonb-
30BaTbCA ANA CUMTbIBAHMA Koda ownbku. MNpu BbINONHEHWM 3TOW KOMaHAbl BCerga NpoucxoauT YTeHue
32 CTpOK MaccuBa 3HA4YEeHUI YPOBHS MM MaccmBa 3HadeHuin obbema TapnpoBoYvHor Tabnuubl. Ecnin Ta-
pupoBoYHas Tabnuua cocTouT (3anporpaMmmMupoBaHa) U3 MeHbLLEro KONMYecTBa CTPOK, TO 3HAYEHUS He-
ncnonb3dyemblx CTpok paBHbl FloatNAN.

CTtpykTypa 3anpoca “BegyLiero” B COOTBETCTBMM C NOPSAKOM crefoBaHus npy nepegade no nnHimn
CBS13U NpuBeaeHa B Tabnuue 24:

Tabnuuya 24
Umsa Tun KonuuecTtBO Donyctumoe
< OnucaHue
AaHHbIX OaHHbIX 6ant 3Ha4eHue
Address 0...249, 255 Agpec “BegomMoro” B NMHUN CBA3N
Code 165 Kop komaHabl “CuutaTtb )
TapuMpoBOYHYIO Tabnuuy
Length 5 [OnuHa 6noka nepep,asajemom )
nHcopmMaLMm B 3anpoce “BegyLuero
Data unsigned char 1 0 MaccuB 3HayeHuin YpoBHSA
1 MaccuB 3HauyeHur obbema
CRC16 Lo Mnagwwuin 6aiT KOHTPOSLHON
0. 255 cyMMbl gaHHbix CRC16
. CtapLummn 6anT KOHTPOISIbHOM
CRC16 Hi CyMMbl AaHHbIx CRC16

CTpykTypa oTBeTa “BEAOMOro” B COOTBETCTBMM C MOPSAKOM CredoBaHus U B 3aBUCUMOCTU OT KO-
MaHbl YTEHUS NpuU Nepeaaye Mo NMHUK CBS3U NpuBedeHa B Tabnuue 25:

Tabnuua 25
Nmsa Tun KonuuyecTtBO Donyctnmoe
- OnucaHue
OaHHbIX OaHHbIX 6anT 3Ha4yeHune
Address 0...249 Appec “Begomoro” B NMMHUM CBSI3U
Code unsigned char 1 165 Kon KOM66H,CI,bI 3anpoca Bep,yu:l,ero
Length 129 [nvHa 6noka nepe,qa?aemom )
nHdopmaumm oTeeTa “Be4OMOro
3HayeHue CTpokn 1 TapupoBOYHON
Data_1 0. 99999 Tabnuuel, B MM ans naeHtudmkatopa
0 B 3anpoce 1 B % « 100 ans
noeHTudpmkaTopa 1 B 3anpoce
float 4
3HauyeHne CTpokM 32 TapMpOBOYHOM
Data_32 0. 99999 Tabnuuel, B MM Ans naeHtudmkatopa
0 B 3anpoce n B % « 100 ans
noeHtndukatopa 1 B 3anpoce
e G
unsigned char 1 0...255 Cy DL e -
, Tapwmn 6anT KOHTPOMBHOWN
CRC16 Hi cymMmMbl faHHbIX CRC16

2.14.10 KomaHgbl 3anucu “3anucatb HeM3MepsieMbIM y4acTok”, “3anucarb MakCUMasrbHbIN
ypoBeHb”, “3anucartb koadduumneHT ycpegHeHusa”, “3anucatb yctaBky 1 pene 17, “3anucartb yc-
TaBKy 2 pene 17, “3anucatb yctaBky 1 pene 2”, “3anucatb yctaBKy 2 pene 2”, “3anucatb CKo-
pPOCTb M3MeHeHUs1 YPOBHA” npedHasHayveHbl Ans 3anucy B pabouyyto namsTb ypoBHEMepa COOTBETCT-
BYIOLLMX 3HAYEHWI nepefaBaemMblx eMy AaHHbIX UM YCTAaHOBOYHbIX NapamMeTpoB.

CTpykTypa 3anpoca “BeayLlero” B COOTBETCTBUM C MOPSAKOM CreAoBaHNSA Npy nepegade no fvHum
cBs3W NpuBedeHa B Tabnuue 26:
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Tabnuuya 26
Umsa Tun KonuuyecTtBO Donyctnmoe
- OnucaHue
AaHHbIX OaHHbIX 6anT 3HauYeHue
Address 0...249, 255 Agpec “BegomMmoro” B NMMHUM CBA3N
Code 179 Kop komaHabl “3anucartb...”
Length 6 [nvHa 6noka nepep.aB?eMOM )
nHpopmaumn B 3anpoce “BeayLuero
2 “...HenamepsieMbI y4acTok”
unsigned char 1 3 ...MaKCMManbHbIN YPOBEHb
4 “...ko3dppuumneHT ycpegHeHnnA”
Data 1 11 ...yctaBky 1 pene 1
12 “...ycTaBky 2 pene 1”
13 “...ycTtaBky 1 pene 2”
14 “...yctaBky 2 pene 2”
21 “...CKOPOCTb U3MEHEHUS YPOBHA"
0. 99999 BbicoTa pesep%yapa, MM
MakcnmanbHbI ypoBEHb, MM
0,0001...1 KoadhpumumeHT ycpeaHeHus
Data 2 float 4 zcmska ; pene 1 Mm
0. 99999 cTaBka 2 pene 1, Mm
YctaBka 1 pene 2, Mm
YcTtaBka 2 pene 2, MM
0...99,999 CKopOoCTb U3MEHEHNS YPOBHS, MM/C
o
unsigned char 1 0...255 Cy DL e -
. Tapwun 6aiT KOHTPONbHOWN
CRC16 Hi cyMMbl gaHHbix CRC16

CTtpykTypa oTBeTa “BE€AOMOro” B COOTBETCTBMM C MOPSIAKOM CrefoBaHMs Npy nepegade no fnvHum

CBA3U NpvBegeHa B Tabnuue 27:

Tabnuua 27
Umsa Tun KonuuyecTtBO Donyctumoe
- OnucaHue
AaHHbIX OaHHbIX 6anT 3Ha4eHune
Address 0...249 Appec “BegomMoro” B NMMHMM CBSA3N
Code 179 Kop komaHapl 3anpoca “BegyLuero”
Length 1 Ll,nm:)a 620Ka zepgp,:?agmswo .
unsigned char 1 KIAHCD pu V""g”v 1BcTa BeA Nl L
CRC16 Lo nagwnin 6anT KOHTPOSbHOM
0. 255 cyMMbl AaHHbIX CRC16
. CrapLunin 6anT KOHTPONbHOM
CRC16 Hi CyMMbI gaHHbIXx CRC16
2.14.11 Komanga 3anucu “3anucatb naponb nonb3oBaTens’” UCMNonb3yeTcs Ana 3anucu B pa-

60‘-!y}0 namMmATb ypoOBHEMEPaA COOTBETCTBYHOLEro 3Ha4eHUA Naposd nosib3oBaTternd.

CprKTypa 3anpoca “Be,qyu.l,ero” B COOTBETCTBUN C NOPAOKOM criegoBaHUA Nnpu nepegade no IMHnn

CBS3U NpuBegeHa B Tabnuvue 28:

Tabnuua 28
Umsa Tuvn KonuuyecTtBO Jonyctnmoe
. OnucaHue
AaHHbIX OaHHbIX oaunTt 3HayYeHue
Address 0...249, 255 Afpec “Begomoro” B NMHUM CBA3N
Code unsigned char 1 178 Kon komaHabl 3anMcaTb...v
InuHa 6noka nepegasaemon
Length 4 P »
MHpopmaLmn B 3anpoce “BeayLUero
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Uma

Tun

KonunyectBoO

Hdonyctumoe

OaHHbIX OaHHbIX 6anT 3HayeHue IR
Data_1 unsigned char 1 1 “...naponb nonb3oBaTtens”
Data_2 unsigned int 2 0...65535 Maponb nonb3oBaTens

e G
unsigned char 1 0...255 — —

CRC16 Hi Crapumin 6anT KOHTPObHOWM

cyMMbl gaHHbix CRC16

CprKTypa oTBeTa “BeAOMOro” B COOTBETCTBUM C nopAOKoM cregoBaHuAa npu nepegade no JIMHUmM

CBs3U NpmBeaeHa B Tabnumue 29:

Tabnuua 29
Nmsa Tun KonuuyecTtBO Donyctnmoe
- OnucaHue
AaHHbIX OaHHbIX 6anT 3Ha4yeHune
Address 0...249 Appec “Begomoro” B NMMHUM CBSI3U
Code 178 Koa komaHzpl 3anpoca “BegyLuero”
Length 1 [nvHa 6noka nepep,a?aemom )
unsigned char y :/IH(*)OpmalegMVOTBeTa Bep,owloro
CRC16 Lo naawnm 6anT KOHTPOSbHON
0. 255 cymMmMbl faHHbIX CRC16
CRC16 H CTtapLmn 6anT KOHTPOSbHOM

cymMMbl faHHbix CRC16

2.14.12 KomaHgpl 3anucu “3anmcatb pexum oTobpaxeHus”, “3anucatb pexum paboTbl
TOKOBOro BbIXxoga” UCnonb3ylTcsa Ang 3anmcu B pabodyto naMsiTb YpoBHeMepPa BblGpaHHbIX NOMb30Ba-
Tenem COOTBETCTBYHOLLUX PEXMMOB.

CTtpykTypa 3anpoca “BeayLliero” B COOTBETCTBUU C MOPSAKOM CreAoBaHUA Npu nepegade no nMHum

CBs13U NpuBeaeHa B Tabnuue 30:

Tabnuya 30
Umsa Tun KonuuecTtBO Donyctumoe
N OnucaHue
AaHHbIX OaHHbIX Gaunt 3HayeHue
Address 0...249, 255 Agpec “BefomMoro” B NMHUN CBA3N
Code 177 Kog komangpl “3anucatsb...”
Length 3 OnuHa 6noka nepenaB?emoﬁ )
MHdOpMaLIMKM B 3anpoce “BeayLLero
1 “...peXum otobpaxeHnsa”
Data_1 3 “...peXUM paboTbl TOKOBOrO
Bbixoaa”
Pexwvm oTobpaxeHus:
1 — Tekywiee paccTosiHue.
unsigned char 1 1.4 2 — TeKyLMN YpOBEHb.
3 — CBobogHOEe NpOCTPaHCTBO.
Data_2 4 — Tekywmn obbem
Pexwum paboTbl TOKOBOro Bbixoaa:
0-0...5mA.
0...2 1-4...20 vA.
2-0...20 mA.
CRC16 Lo Mnagwwmin 6aiT KOHTPOSBHON
0. 255 CyMMbl AaHHbix CRC16
CRC16 Hi Crapumin 6anT KOHTPOMbHOWM

cymMmMbl faHHbIX CRC16
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CprKTypa oTBeTa “BeAOMOro” B COOTBETCTBUU C nopAaKom criegoBaHuA npu nepegade no JInHMn

CBSA3U NpuBegeHa B Tabnuvue 31:

Tabnuua 31
Umsa Tun KonunyectBO Oonyctumoe
= OnucaHue
AAaHHbIX OaHHbIX 6aunTt 3Ha4eHue
Address 0...249 Agpec “BegomMoro” B NMHUN CBA3N
Code 177 Koa komaHap! 3anpoca “BefyLuero”
Length 1 OnuHa 6noka nepep,a?aelvlom )
unsigned char 1 KIAHd)OpMaVLI,(l;IMVOTBETa Bep,owioro
CRC16 Lo nagwmi 6anT KOHTPOSbHOWN
0. 255 cyMMmbl gaHHbix CRC16
CRC16 Hi Crapwun 6anT KOHTPOSbHOM

cyMMbl AaHHbIX CRC16

2.14.13 KomaHpga 3anucu “3anucaTb HOBbIA CUCTEMHbIM agpec” MCNonb3ylTca Ans 3anucu B
3HEProHe3aBMCMMYIO NaMATb YPOBHEMEpPA BbIOpaHHOro Nonb3oBaTenem CUCTEMHOIO agpeca.

CprKTypa 3arnpoca “Bep,yu.l,ero” B COOTBETCTBUN C NOPAOKOM CriegoBaHnA npu nepegade no IMHnn

CBsA3U NpuBefeHa B Tabnuue 32:

Tabnuua 32
Umsa Tun KonuyecTtBO Oonyctumoe
_ OnucanHue
AaHHbIX OaHHbIX GanT 3Ha4YeHue
Address 0...249, 255 Afpec “Begomoro” B NMHUM CBA3N
S
unsigned char 1 AP -
OnnHa 6noka nepegaBaemon
Length 5 P ”
nHpopmaumn B 3anpoce “BeayLuero
Data_1 17 Twn yctponctea 17
Data 2 unsigned int 2 0...65535 3aBopckor Homep
Data_3 HoBbI cucteMHbIn agpec
Mnagwwmii 6aiT KOHTPONBbHOWN
CRC16 Lo unsigned char 1 0...255 CyMMbI gaHHbIXx CRC16
CRC16 Hi CrapLumin 6aiT KOHTPOSbHOM

CyMMbI gaHHbIXx CRC16

CTtpykTypa oTBeTa “BEeAOMOro” B COOTBETCTBMM C MOPSIAKOM CrefoBaHus Npu nepegade no fvHum

cBSA3M npuBegeHa B Tabnuue 33:

Tabnuuya 33
Umsa Tun Konu4yecTtBO Oonyctumoe
N OnucaHue
AaHHbIX OaHHbIX 6anTt 3Ha4eHue
Address 0. 249 ‘|:|OBbIVI CVI(?,TeMHbIVI agpec
BEJOMOro” B NIMHUM CBA3N
Code 37 Koa komaHap! 3anpoca “BefyLuero”
unsigned char 1 Y
Length g 6 [nvHa 6noka nepep,a?aemom )
MHopMaLum oTBeTa “Be4oMOro
Data 1 17 Tun yctponctsa: 17 ana
- ypoBHeMepa
Data_2 unsigned int 2 0...65535 3aBopckon Homep
Data_3 AnnapaTHas Bepcus
Data_4 Bepcua nporpammMmHoro
obecneyeHus
unsigned char 1 0...255 i Bal A
CRC16 Lo g Mnagwwmin 6aiT KOHTPONbHOW
CyMMbl gaHHbIXx CRC16
. Crapwun 6anT KOHTPONbHOM
CRC16 Hi cyMMmbl gaHHbix CRC16
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CucTtemHbIV agpec ypoBHEMEPA HE U3MEHUTCS, €CNU MPUHATBLIA 3aBOACKON HOMEP He coBMnadaeT C
3aBOACKMM HOMEPOM YPOBHEMEpPA, TUM YCTPOUCTBA Takke AOMKEH COOTBETCTBOBATL TMNy 17 Ans AaHHO-
ro ypoBHemepa. [pyn coBnageHun 3aBOOCKOrO HOMEpa WM Tuna YCTPOWCTBA HOBbIA CUCTEMHbIN agpec
YpOBHEMEpPA Cpasy 3anncbiBaeTCs B €ro 3HeproHe3aBNCUMYO NamsaTb. Ecnn cuctemHbii agpec ypoBHe-
Mepa 3aBeAOMO HEN3BECTEH, TO AN obpalleHnsa K ypoBHEMEPY HEOBXOOUMO OTKINIOYUTbL BCE Apyrue ycT-
poVCTBa OT JIMHUWM CBSA3M U NocnaTtb fodyo KOMaHgy YTEeHWs C CUCTEMHbIM agpecom 255. MNocKonbKy
CUCTEMHbIV agpec 255 aBnsieTcs “luMpoKoBelaTeNnbHbIM®, NOCIEe BbIMNOMHEHUS KOMaHObl C Takow agpe-
cauuen ypoBHeMep OTBEYaeT CO CBOMM TEKYLLIUM CUCTEMHbIM agpecoM.

2.14.14 KomaHpa 3anucu “3anucatb TapMpOBOYHYK Tabnuuy” ncrnonb3yeTcs Ans 3anucu B
pabouylo NamsiTb ypoBHEMEPA TapUPOBOYHOW Tabnuubl Nnonb3oBaTtens. [Npy BbINOMHEHWM 3TOM KOMaHAbI
BCerga npoucxoguT 3annck 32 CTPOK MaccuBa 3Ha4YeHUIN YPOBHSI UMM MaccuBa 3HavyeHu obbema Tapu-
poBOYHOM Tabnuupbl. Ecnu TapnpoBoYHas Tabnmua COCTOUT M3 MEHbLUErO KONMYECTBA CTPOK, TO 3HaYe-
HUS1 HEMCMONb3YEMbIX CTPOK JOJDKHbI ObITb 3afaHbl nonb3oBaTtenem kak FloatNAN.

MpumeyaHue - LLar Touek TapnpoBOYHOM TabnuLbl MOXeT ObiTb Kak paBHOMEPHbIM, TaK U HepaB-
HOMEpHbIM, HO B Cryyae, Korga B NporpamMmmmpyemblX 3HaYEHUSAX YPOBHS Unu obbema Tovek TapnpoBOoY-
HOM Tabnuubl pesepByapa OTCYTCTBYET MOHOTOHHOCTb HapacTaHusi unu ybbiBaHus, 3anvMcb B NamsTb
ypOBHEMEpPa TaKoW TapuMpOBOYHOW Tabnuubl NpUBEAET K HEBEPHOMY MepecyeTy N3MEPEHHOro 3Ha4YeHns
TEKyLLEero ypoBHSI KOHTPONMPYEMOW Cpefbl B TEKYLLNIA 06 bEM.

CTpykTypa 3anpoca “BeayLiero” B COOTBETCTBUM C MOPSAKOM CriefoBaHUS npu nepegade no fMHUm
CBs13U NpuBeaeHa B Tabnuue 34:

Tabnuua 34
Umsa Tun KonunyectBo Oonyctumoe
N OnucaHue
AaHHbIX OaHHbIX 6ant 3Ha4YeHue
Address 0...249, 255 Agpec “BegomMoro” B NMHUN CBA3N
Code 166 Kon komaHabl “3anucartb i}
TapupOBOYHYIO Tabnuuy
Length unsigned char 1 130 [OnvHa 6noka nepe,qa?aemoﬂ )
nHdopmaumm oTeeTa “Be4OMOro
Data 0 0 Maccus 3Haquvui| YPOBHS
- 1 MaccuB 3Ha4yeHun obbema
3HauyeHne CTpokM 1 TapMpOBOYHON
Data_1 0. 99999 Tabnuupl, B MM Anst uaeHtudukatopa
0 B 3anpoce 1 B % « 100 ons
noeHtndukatopa 1 B 3anpoce
float 4
3HayeHve CTpokM 32 TapupoBOYHOM
Data 32 0. 99999 Tabnuubl, B MM Anst uaeHTudukatopa
- 0 B 3anpoce 1 B % « 100 ons
noeHTndpukaTopa 1 B 3anpoce
CRG16 Lo Cytmte avrao CROIG
unsigned char 1 0...255 Cy DL = -
. TapLmn 6anT KOHTPONbHOM
CRC16 Hi cyMMbl faHHbix CRC16

CTpykTypa oTBeTa “Be4OMOro” B COOTBETCTBUM C MOPSAKOM CrefoBaHUSA U B 3aBUCUMOCTM OT KO-
MaHAbl YTEHWUS NpU Nepegaye Mo fMHUK CBS3N NpyuBedeHa B Tabnuue 35:

Tabnuua 35
Umsa Tun KonunyectBoO Oonyctumoe
- OnucaHue
AAaHHbIX OaHHbIX 6ant 3Ha4eHue
Address unsigned char 1 0...249 Appec “Begomoro” B n:/lem CBF|3,I,/I
Code 166 Koa komaHapl 3anpoca “BegyLuero
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MpopomkeHne Tabnuubl 35

Umsa Tun KonuuyecTtBO Donyctnmoe
- OnucaHue
AaHHbIX OaHHbIX 6anTt 3Ha4eHue
Length 1 [nvHa 6noka nepep.aB?eMOM )
nHpopmaumn B 3anpoce “BeayLUero
CRC16 Lo unsigned char 1 Mnagwwmin 6anT KOHTPONbHOW
0. 255 cyMMbl AaHHbIX CRC16
. CTapLumin 6aiT KOHTPOMbHON
CRC16 Hi CyMMbl AaHHbIX CRC16

2.14.15 Ynpaengawowasa komaHga “CoxpaHuTb napamMeTpbl” npegHasHadeHa ONs COXpaHeHus
3anMcaHHbIX B paboyyo NamsaTb JaHHbIX B 9HEProHEe3aBUCUMOW NamATh ypoBHemepa. [nsd BbINONHeHUs
onepawun coxpaHeHust 4aHHbIX B 3HEProHe3aBMCHMMON NaMsiTU yPOBHEMEPA, 3TY YNPaBMsSOLLY0 KOMaHAy
HeobxoQMMOo nogaBaTh cpa3sy 3a KoMaHgamu, onucaHHeiMu B N n. 2.14.10, 0, 2.14.12 n 2.14.14, nockonb-
Ky paboyas namsaTb He obecrneynBaeT COXPaHHOCTb HAaXOOSALWMXCS B HEN AaHHbIX NOCIEe BbIKIMOYEHUSA U
MOBTOPHOTO BKIMOYEHUS NUTaHWUSI ypoBHeMepa. CoxpaHeHMe [aHHbIX B 3HEProHe3aBMCMMON NaMsATU
NpouCcXoauT He Gornee 3 ¢, BO BpEMS COXPaHEHUS1 yPOBHEMEP HE OTBEYAET HU Ha Kakme KOMaHabl.

BHMMAHUE! B TEMEHUE BPEMEHW 3AMNMUCU B QHEPITOHE3ABUCUMYIO NAMATb YPOB-
HEMEPA NEPEOAHHbLIX OAHHbIX KATETOPUYECKU 3AMPELWLAETCA OTKIIOYATL YPOBHE-
MEP OT UICTOYHUKA NMUTAHUA, TAK KAK 3TO MOXXET NPUBECTU K NOTEPE BCEX JAHHbLIX B
3HEPIOHE3ABUCUMOW NAMATU U NOCNEQYIOLWEMY OTKA3Y YPOBHEMEPA.

CTpykTypa 3anpoca “BeayLiero” B COOTBETCTBUM C MOPSAKOM CriefoBaHus nNpu nepegaye no uHum
CBS131 NpuBeaeHa B Tabnuue 36:

Tabnuua 36
Umsa Tun Konu4yecTtBO Oonyctumoe
N OnucaHue
AaHHbIX OaHHbIX 6anTt 3Ha4eHue
Address 0...249, 255 Agpec “Begomoro” B NMMHMM CBA3N
Code 162 Kopn KOMaH,D.I?,I CoxpaHutb
napameTpbl
Lenath 1 OnuHa 6noka nepegasaemonm
g unsigned char 1 MHdopMaLmK B 3anpoce “BedyLuero”
CRC16 Lo Mnagwwmin 6aiT KOHTPONbHOW
0. 255 cyMMbl gaHHbix CRC16
. CrapLumin 6anT KOHTPOMbHOM
CRC16 Hi cyMMbl AaHHbIX CRC16

CTtpykTypa oTBeTa “BeOMOro” B COOTBETCTBMM C NOPSIAKOM CrnefoBaHus Npu nepegade no nvHuu
CBS3U NpuBeneHa B Tabnuue 37:

Tabnuua 37
Umsa Tuvn KonuuyecTtBO Jonyctnmoe
. OnucaHue
AaHHbIX OaHHbIX canT 3HayYeHue
Address 0...249 Agpec “BegomMoro” B NMMHUM CBSA3N
Code 162 Kop komaHapl 3anpoca “BegyLuero”
Length 1 [nvHa 6noka nepep,a?aelvlow )
unsigned char 1 KIAHCbOpMaVLI,(l;IVIvOTBeTa Be,u,owloro
CRC16 Lo nagwmn 6anT KOHTPOSbHOW
0. 255 cyMmMbl gaHHbIx CRC16
. CrapLunin 6aiT KOHTPONbHOM
CRC16 Hi CyMMbI gaHHbIx CRC16
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2.14.16 TecToBas komaHda “3xo curHan” npegHasHadyeHa Ana oGHapyXeHUs MOOKMOYEHHbIX K
NHUK CBA3W NIOObIX YCTPONCTB, paboTarwmux Mo ONUCbIBAEMOMY MPOTOKOSy OOMeHa M UMeLWwux 3a-
JaHHbIN CUCTEMHbIN agpec.

CTtpykTypa 3anpoca “BeayLiero” B COOTBETCTBUUN C MOPSAKOM CreloBaHNA Npu nepegayde rno JiMHum
CBA3K NpuBegeHa B Tabnuue 38:

Tabnuua 38
Umsa Tun KonuuecTtBO Donyctumoe
< OnucaHue
AaHHbIX OaHHbIX 6ant 3Ha4eHue
Address 0...249, 255 Appec “Begomoro” B NMMHMM CBS3N
Code 16 Koa komaHngbl “9xo curHan”
Length 3 OnunHa 6noka nepenaB?emom )
nHcbopmMaLMm B 3anpoce “BegyLuero
Data_1 unsigned char 1 170 WaeHtudukaTtop 1
Data_2 85 WpeHTtundukatop 2
CRC16 Lo Mnagwwuin 6aiT KOHTPOSLHOMN
0. 255 cyMMbl gaHHbIx CRC16
. CTapLumin 6aiT KOHTPOMbLHON
CRC16 Hi cyMMbl faHHbix CRC16

CTtpykTypa oTBeTa “BegoMOoro” B COOTBETCTBUM C NOPSOKOM CrlefoBaHUA nNpu nepegade no NuHUm

CBs13U NpuBeaeHa B Tabnuue 39:

Tabnuua 39
Umsa Tun KonunyectBoO Oonyctumoe
N OnucaHue
AaHHbIX OaHHbIX Gant 3Ha4YeHue
Address 0...249 Appec “Begomoro” B NHMM CBA3N
Code 16 Kopa komaHAp! 3anpoca “BeayLuero”
Length 3 OnuHa 6noka nepep,a?aemom )
nHdopmaumm oTBeTa “BE4OMOrO
Data_1 unsigned char y 85 WpoeHTudgukaTop 2
Data_2 170 WpeHTudukaTop 1
CRC16 Lo Mnagwwun 6anT KOHTPOSBLHON
0. 255 cymMmMmbl fgaHHbIx CRC16
. CrapLmin 6aiT KOHTPONbHOM
CRC16 Hi cymMmMbl faHHbIX CRC16

2.14.17 Ynpaengwwasa komaHga “lNepexon B peXxum nporpammumpoBaHuUs” npegHasHayeHa
AN nepeBofa ypOBHEMEpPaA B CreumarbHbIv PeXrM, MO3BONSAIOWMI NnepenporpammMmupoBaTth Haxogdilee-
Cs1 B €r0 9HEproHe3aBNCMMON NamMATK NporpamMmHoe obecneyeHme.

CTpykTypa 3anpoca “BeayLliero” B COOTBETCTBUUN C MOPSAKOM CreAoBaHNA Npy nepegade no fvMHum

cBs3u npuBegeHa B Tabnuue 40:

Tabnuua 40
Umsa Tun KonuuecTtBO Oonyctumoe
N OnucaHue
AaHHbIX OaHHbIX Gant 3Ha4YeHue
Address 0...249, 255 Agpec “BefomMoro” B NMHUN CBA3N
Code 9% Kog komaHgpb! “MNMepexon B )
peXum nporpaMmmMmMpoBaHus
unsigned char 1 OnvHa 6noka nepeaasaemon
Length 4 P »
nHcopmaLIMm B 3anpoce “BegyLuero
Data 1 17 Twun yctponctea: 17 ans
- ypOBHeMepa
Data_2 unsigned int 2 0...65535 3aBopckon Homep
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MpogomkeHne Tabnuubl 40

Umsa Tun KonuuyecTtBO Donyctnmoe
- OnucaHue
AaHHbIX OaHHbIX canT 3HayeHue
e G
unsigned char 1 0...255 Cy 'qv o —
CRC16 Hi TapLwwunm 0anT KOHTPOJ1bHOU

cyMMbl AaHHbIX CRC16

CTpyKkTypa oTBETa “BEAOMOro” B COOTBETCTBMM C NOPSAKOM CreaoBaHusl Npu nepegade no NMHMK
CBSA3U NpvBegeHa B Tabnumue 41:

Tabnuua 41
Nmsa Tun Konu4yecTtBO Donyctnmoe
. OnucaHue
AaHHbIX AaHHbIX 6aunTt 3HauyeHue
Address 0...249 Agpec “BegomMoro” B NMMHMM CBSA3N
cod 96 Kop komaHapl 3anpoca “BegyLuero”
Length 5 [nvHa 6noka nepep,a?aemow )
WMHopMaLum oTBeTa “BeLOMOro
Data_1 unsigned char 1 0 MaentndukaTop 1
CRC16 Lo Mnagwwmin 6anT KOHTPONbHOW
0. 255 cyMMbl AaHHbIX CRC16
. CrapLunin 6aiT KOHTPONbHOM
CRC16 Hi CyMMbI gaHHbIx CRC16
2.15 Pa6oTta B coctaBe ACY Tl
2151 [Ona pa6otbl B coctae ACY TI1 HeobxoouMMO MOLKIHOYUTE YPOBHEMEP C MOMOLLbLIO

agantepa nHtepdgencos RS-485 k NGBM. Ha NOBM tpebyeTtcsa yctaHoBUTL NporpaMmmHoe obecneveHue
ACY TI1, koTopoe ocyLLecTBNAeT 0OMeH AaHHbIMK C YPOBHEMEPOM M NPOM3BOAUT 00paboTKy nocTynato-
LLUMX C Hero AaHHbIX. [anbHenwne aenctens Heobxoanmo NpomM3BoanTb B COOTBETCTBUM C ONMCAHMEM Ha
yCTaHOBMNEHHOE MporpaMMmHoe obecnedeHue, KOTopoe, Kak npaBuio, pa3pabaTbiBaeTcA ANSA KOH-
KpeTHOro ob6bekTa M MoXeT ObiTb BbINOMHEHO And onepauuoHHbix cuctem MS DOS,
Windows 95/98/2000/NT/XP.

2.15.2 Tlepepadva nHdopmauumn OT YpOBHEMEPA NMPOU3BOAUTCA MO 3anpocy € KomnbroTepa. [ns
obmeHa gaHHbIMK Mexay ypoBHemepom u MOBM mncnonb3yeTcs NpoTOKOS, OnMcaHue KOTOPOro npuee-
AeHo B nogpasgenax 2.13 n 2.14 Hacrtosiwero P3.

2153

— nonyyaTb B pexume peansHOro BpemMeHn MHPopMaLmMio O XOA4e TEXHOMNOrMYeCKNX npoLLeccos;

— obpabaTbiBaTb 1 KOPPEKTUPOBATL PE3yNbTaTbl UBMEPEHUI MO 3a4aHHBIM anropuTMam;

— BbIMNOMHATbE HAKOMMEHUE Y anMpPOKCUMALIMIO U3MEPSEMbIX BESTUYWH;

— npousBoauTb rpadmyeckoe npeacrtaBneHMe xoda TEXHOMOrMYECKoro npouecca, a Takke Bbiga-
BaTb NPUHATYIO 1 apXUBHYO UHOPMaLMo B yaobHOW Ans BOCNPUSTUS hopMe;

— OCYLUeCTBMATb NPUEM KOMaHA M OaHHbIX, B TOM Y1Crie nepegady HakonmeHHon nHdopmMauumn Ha
Begywyto NM3BM, dopmmnpoBaTh OTYETHBIE JOKYMEHTbI HA OCHOBE apXMBHOM MHGOpMaLnK;

— BblgaBaTb YMpaBnsloLlWMe BO3LENCTBMS Ha MOAKMOYEHHbIE MCMOMHUTENbHbIE YCTPOWCTBA CO-
rMacHO TEXHOMNOrM4YEeCKoOMY anropuTMmy;

— pernctpupoBaTb pasnu4yHble COObITUA, CBA3aHHbIE C KOHTPOMMPYyEeMbIMU Npoueccamum u OencT-
BMSIMW NepcoHara, 0TBETCTBEHHOIO 3a 9KCnnyaTaumio u obCrnyxmBaHWe CUCTEMBI;

— oTpabaTbiBaTb M COBEPLUEHCTBOBATbL TEXHOMNOMMYECKNIA anrOpuTM;

— OCYLUEeCTBIATb XPaHEHNE 1 onepaTUBHYIO KOPPEKTUPOBKY TapMpPOBOYHbIX Tabnuu;

— onosewaTb 06CnyXMBatLLMA NeEpCoHarn 0 BO3HUKHOBEHWUM HELLTATHbIX CUTYaLui;

— aBTOMaTM3MpPOBaTb OMArHOCTUPOBAHME MPOMBILWNEHHOrO 0b6opyAOBaHMA U NpegynpexaaTb BO3-
HUKHOBEHWNE aBapUNHBLIX CUTyaLnii;

— yhy9dWwaTh YYET NOCTYNMEHUSA U OTMYCKa NPOAYKTA;

— obecne4vmBaTtb OOCTOBEPHOCTb KOHTPONSA TEXHOMNOrMYECKMX NapaMeTpoB 3a CYET yCTpaHeHus
CyOBEKTMBHBIX OLIEHOK OrnepaTtopa;

— ynhy9ywaTbk ycrnosusi paboTbl nepcoHana.

ACY TI1 cnocobHa BbINONHATL cneayowme yHKUNK:
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3 TEXHUYECKOE OBCINTY>XXUBAHUE
3.1 OOLme cBegeHun
3.1.1 K TexHn4eckomy oGCnyXMBaHWUIO YpOBHEMEPA OOMYCKaTCH N1La, 03HAKOMIIEHHbIE C Ha-

CTOSILLUM PYKOBOACTBOM U MMEIOLLME KBANMMUKALMOHHYIO rpynny Mo TexHWke 6e3onacHocTn He Huxke I
B cooTBeTCTBUM C “[MpaBnnamm TEXHUKM 6€30NacHOCTU SMEKTPOyCTaHOBOK noTpebutenen” (MTH).

3.1.2 Mpwn akcnnyaTauum ypoBHEMEp crnenyeT obeperatb OT MEXAHNYECKUX MOBPEXOEHUN.

3.1.3 TexHunyeckoe obcnyxmBaHMe ypoBHeMepa HeoBbxOAMMO NPOV3BOAUTL OAWMH pa3 B rof
unu vYepes 8000 4 akcnnyaTauum B cnegyroLiemM nopsaake:

— BHELHUM OCMOTPOM YCTaHOBWUTbL OTCYTCTBME BMAMMbBIX MOBPEXAEHWN U OedeKTOB, NpensaTcT-
BYIOLLMX NPUMEHEHNIO YPOBHEMEPA MO HA3HAYEHUIO;

— yAanuTb Mblflb U IPsA3b C HAPYXXHbIX MOBEPXHOCTEMW, NMPU HEOOXOAMMOCTU OYMCTUTL aHTEHHO-
BOITHOBOZHYH CUCTEMY YPOBHEMEPA OT 3arpsi3HEHNUI U HANUMNaHWNR;

— TMpoBepUTb HaAEXHOCTb KPEMNeHUss ypoBHeMepa Ha MecTe ycTaHoBku. [Mpu HeobxoammocTu
NOATAHYTbL BONThI KpenneHus ypoBHeMepa K craHuy pesepByapa;

— MNPOBEPUTL LIENOCTHOCTb 3a)KMMOB 3a3EMIEHNS N 3a3eMISHOLLMX NMPOBOAHWKOB;

— MPOBEPUTb COXPAHHOCTb MNIIOMG, MapKMPOBOK B3pbIBO3ALLUTLI;

— npoBepuTb paboTOCNOCOBGHOCTL KHOMOK, MMEKLUMX MarHUTHOe ynpaeneHue, u paboTtocnocob-
HOCTb 3HEepProHe3aBUCUMMON NaMsTU ypoBHEMepa, NMOBTOPHO MPOBeAs MPOrpaMMHYI0 HacTpPOWMKy B COOT-
BETCTBMM C MeTOAMKON noapasaena 2.8 HacToswero P3.

3.1.4 Mpn HeobGXxooMMOCTU OeMOHTaXa ypoBHEMepa B CIlydae HEWUCMPaABHOCTU UMW MO UHOW
npuYMHE LOMNYCKaeTCs CHUMaTh Tonbko 6ok 06paboTkM, OTCOeaNHMB €r0 OT aHTEHHO-BOITHOBOLHOW CUC-
Tembl. [pn 3TOM aHTEHHO-BOITHOBOAHAs CUCTEMA OCTaeTCsl Ha prnaHue pesepByapa u obecnednBaeT ero
repMeTU4HoOCTb. [Ansi NpoBedeHust onepauumn OeMOHTaxa HeobxoaMMo oDecTouMTb YpPOBHEMEp, OTCO-
eOVHNTb NpoBoAa ero kabenen ot kabenewn (kabens) cBA3N B KNEMMHOW KOPobke, OTBEPHYTb BONThI Kpe-
nnenns cnaHueB BOMHOBOAOB K 610Ky 06paboTkm (pMCyHOK 4) n, cobrniogasi OCTOPOXHOCTb, OTAENUTb
©nok o6paboTkn ypoBHEMEpa OT aHTEHHO-BOJSIHOBOAHOW cucTeMbl. MOHTaX ypoBHemepa Heobxoaumo
OCyLLEeCTBNATb B 0OpaTHOM NocneaoBaTenbHOCTY.

3.2 O6HoOBNEeHne nporpamMmmHoOro obecneyeHus

3.2.1 B ypoBHemepe npeanpusaTMeM-usrotoBuTenem npegycmMoTpeHa BO3MOXHOCTL OBHOBIe-
HWsi NporpammHoro obecneyeHns (nepenporpammMmupoBaHume).

MpumeyaHue - YpoBHeMep C annapaTHOW Bepcuen HUXxe 3 U nporpaMmmMHON Bepcuen Huxke 6
HE NOOAEPXUBAET pexum nepenporpaMMupoOBaHUs.

Y3HaTb annapaTHyl0 U NporpaMMHyl0 BEPCUMU YPOBHEMEpa MOXHO C MOMOLLbIO TUMOBOro Mpo-
rpammHoro obecneyeHus (nporpammbl Bars3xxMIUtil.exe Ha npunaraemom kKomnakT-gucke), Unu ¢ no-
MOLLIbIO KOMaHAbl YTeHUs “CunTaTb CUrHaTypy”, onncaHue KoTopon npmuesedeHo B n. 2.14.8.

3.2.2 [na BbINONHEHMs1 Npoueaypbl OOHOBIEHUSA MporpammMHoro obecneyeHns Heobxoanmo
BbIMNOSMHWTL CrieayoLmne 4encTBUS:

— 3arpyauTb C cavita NpeanpusaTus - U3roTOBUTENS UMW B3STb Ha nNpunaraemMom KOMMakT-gucke ¢
TMNOBbLIM NporpaMMHbIM obecneveHnem davin Bars3x2MI_v_XX_YY.bin2, rge XX - nporpammHas Bep-
cng, YY - annapaTHas Bepcusi ypoBHEMEpPa;

— ypOBHeMep nogknunTb no nHtepdency RS-485 yepes cootBeTcTBYtOWMI agantep Kk MNM3BM,
3aTeM nogaTtb Ha YPOBHEMEP MUTaHME B COOTBETCTBUM C M. 1.2.7 HacTOsLLEro pyKOBOACTBA;

— C NOMOLLbIO TUNOBOrO NporpamMmmHoro obecneyexHus (nporpammbl Bars3xxMIUtil.exe Ha npuna-
raemMoM KOMMaKT-OUCKE) U MHOW COOTBETCTBYIOLLEN NpOorpamMmmbl Nonb3oBaTens nogatb ynpasnstoLLyto
komaHgy “lMepexon B pexxum nporpaMmMmupoBaHua” Ha OOHOBMEHWE NPOrpaMMHOro obecneyeHus;

— OCYLLECTBUTb BbIXOA M3 TUMOBOIro NporpaMMHOro obecnevyenunsi (nporpammbl Bars3xxMIUtil.exe
Ha npunaraemMom KOMMaKT-OWCKE) UM UHOW COOTBETCTBYHOLLEN Nporpammbl Nosnb3oBaTensa Ansi ocBobo-
xaeHnss COM - nopta N3BM,;

— 3anycTtuTb Ha NM3BM nporpammy Hyperterminal gns onepaumoHHon cuctemsl (OS) Windows nnm
aHanormdHylo nporpammy ansg gpyrom OS, nogdepxuBalolyld nepegadvy [AaHHbIX MO NPOTOKOMy
"Xmodem". Co3gaTb HOBOE MOAKMIOYEHME U MPUCBOUTL EMY Kakoe-nnbo Npon3BOSbHOE UMS;
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— B MapameTpax co3daHHoro nogkntoveHus Boibpate COM - nopt MNOBM, k KOTOpOMY NOAKMOYEH
aganTep nHtepdgenca RS-485, ceasbiBatowwmii [NOBM ¢ ypoBHeMepowM;

— B napametpax Hactporiku COM - nopTta N3BM BeIGpaTh ckOpOCTb Nepeaayun gaHHbIx 9600 6uT/c;

— yKasaTb annapaTtHoe ynpaeneHue notokom ans NMN3OBM ¢ npoueccopamu Huxe Pentium 4;

— ybeantbcesl, YTO B COOTBETCTBYHOLLEM OKHE nporpammbl Hyperterminal (Mnv aHanornyHowm) nosiBu-
nuncb cumBonbl "C", 4To roBopuT 06 YCNELHO YCTaHOBIIEHHOW CBA3N C ypoBHeMepoM. Ecnv cumeonel “C”
He MnosiBUNMCb, HeobxogmMmo npoBepuTb HacTporkn COM - nopta MN3BM, nuHMIO CBSA3M M MOBTOPUTbL
npegbiaylime atansl 3aHOBO. [oOUTLCA YyCTaHOBINEHMS CBSI3N C YPOBHEMEPOM;

— B Cny4ae HeobGX04MMOCTU OTMEHbI NpoLeaypbl 06HOBNEHMS MPOrPaMMHOro obecnevyeHnst ypos-
Hemepa [OCTaTOYHO OTKMYUTL ero nutaHue. MNMpu nocneayowemM BKIYEHUN YPOBHEMEP OyaeT ¢hyHkK-
LMOHMPOBATb C NPEXHMM NpOorpamMmmMHbIM 06ecneyeHnem.

BHUMAHUE! OANBHEWLWEE BbINONHEHMUE NPOLEAYPbI MEPENPOrPAMMUPOBAHUSA
NPMBEOET K HEBO3MOXHOCTU BO3BPATA K NMPEXXHEMY MPOrPAMMHOMY OBECIMNEYEHMIO.

— BblbpaTb B MeH nporpammbl Hyperterminal (unm aHanormyHown) Bknagky "lepepava”, B
Helr — komaHgy "OTnpaBuTb dann...", ycTaHOoBUTbL NapameTp npoTtokona — "Xmodem", ykasaTb NyTb K OT-
npaesnsemomy cariny Bars3x2MI_v_XX_YY.bin2;

— HaxaTb kHomky “OTnpaBuTh”, NOSBUTCHA OKHO OTMNPaBKM BbIOpAHHOrO dhavina u Ha4yHeTcs nepenpo-
rpaMMmnpoBaHne ypoBHEMEPS;

— nocne 3aBepLleHVs OTnpaBku hamna m ycrnewHoro OGHOBMEHWS BCTPOEHHOTO MPOrpammHOro
obecrneyeHnsi, B COOTBETCTBYIOLLEM OKHE mnporpammbl Hyperterminal (unv aHanornyHon) OOMKHbI NOS-
BUTbCHA cumBonbl "OK" n HoBOM nporpamme ypoBHEMepa aBToMaTUYeCcku ByaeT nepegaHo ynpasrneHue;

— B Crfyyae nepefaym HeBepHoro dpanna unu nponagaHnsa NUTaHUs YpoBHEMEpPA HEMOCPEACTBEH-
HO Ha 3Tane oTnpaBku BblOpaHHOro havna, ypoBHEMEpP OCTaHETCS B pexume nporpaMMupoBaHus. Bebl-
BOA YPOBHEMEpPaA M3 3TOr0 pexvMMa MOXeT ObITb OCyLIEeCTBIEH TOMbKO cneunanvctaMmu npegnpuaTus-
nsrotosutens. lNpeaonpuaTne-n3rotoBUTenb He HeceT OTBETCTBEHHOCTM nepen notpebutenem, B TOM
yncne no rapaHTUMHbLIM 00s3aTenbCTBaM, 3a HapyleHune paboTocnocobHOCTM ypoBHEMEpa, MPOU30-
Wweflee NpyM caMmocToATeNnbHOM 0B6HOBNEHMM noTpebutenem nporpamMmmHoro obecneveHus. PekomeHay-
eTCs MPon3BOAUTb BbIMONTHEHWE OBHOBNEHMS MPOrpaMMHOro obecnevyeHnss ypoBHeMepa C cornacus n ¢
MOMOLLbIO CNELMAnVMCTOB NPeANpPUATUS-U3roTOBUTENS.

4 TPAHCNOPTUPOBAHUE U XPAHEHUE

4.1 TpaHcnopTupoBaHue

411 YpoBHEMepbl B TPAHCMOPTHOW Tape MOryT TpaHCNopTUpoBaTbCs MobbIM BUOAOM TpaHC-
nopTa (aBMaLMOHHLIM — B OTanfMBaeMblX repMeTU3MpoOBaHHbLIX OTCeKax) B COOTBETCTBUM C MpaBuiaMu
nepeBoO3kn rpy3oB, AeNCTBYOWMMIN HA JAHHOM BUAe TpaHcrnopTa.

41.2 Pa3smelueHne u kpenneHne ynakoBaHHbIX B TPaHCMOPTHYIO Tapy ypPOBHEMEPOB OOSKHO
obecneynBaTb MX YCTONYMBOE NOMOXKEHUE U UCKMOYaTb BO3MOXHOCTb yAapOB ALUMKOB APYr O Apyra u o
CTEHKV TPaHCMNOPTHOrO CPeACTBa.

4.1.3 YcnoBusi TPaHCMOPTUPOBAHNUA SBMAIOTCA TakMMU Ke, KaK YCIOBMSI XpaHeHust 5 no
FOCT 15150-69.

4.2 XpaHeHue

421 XpaHeHne YCTPOWCTB AOIMKHO OCYLLECTBMAATbCH B Tape NpeanpuaTus-u3rotoBuUTens B
YCNOBMSX, XapakTepHbIX AN oTannmMeBaeMbix XpaHunuy, (ycnosus xpaHeHus | no FOCT 15150-69).
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Mpunoxexne A

(obsizaTenbHoe)
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MpunoxeHne b
(cnpaBoyHoE)

BapuvaHTbl nokntoyYeHns ypoBHemepa

YposHemep BAPC 322(332)MW BTopuyHoe 06opyaosanme
KaBens Ne 1 Butas napa MpeoBpasosatens uHTepcheiica
3eneHbii 1 /"_ /’_ 1 | RS-485(A, Data +)
CuHuin 2 —/ — 2 RS-485(B, Data -)
Kopwa.(3kp)| 3 |- -3 RS-485 (C, GND)
HenTtoiin 4
Benbiii 5 |-  OTcyTcTeue pagnoMacToTHBIX
T 5 | HaBOAOK UMK NOMEX
YposHemep BAPC 322(332)MW BropuuHoe o6opyaosaHue
KaBens Ne 1 Butas napa MNpeobpasosarens uHTepdenca
3eneHblit 1 (/”"“L) /’- /’_ 1 RS-485(A, Data +)
Curnin 2 7 -/ 2 RS-485(B, Data -)
Kopuu.(3kp)| 3 -1 3 RS-485 (C, GND)
Hentein 4 =
Benbiii 5 |- Hanuuune paguo4acToTHbIX
y— 5 HaBOAOK UMK NOMeEX
YposHemep BAPC 322(332)MW BropuuHoe o6opyaosaHu1e
Kabenb Ne 1 Buras napa MpeoBpasosarent MHTepdeiica
3eneHblit 1 /’_ /’_ Y RS-485(A, Data +)
CHHMIA 2 —/ = 2 RS-485(B, Data -)
Kopuu.(3kp)| 3 |+ 3 RS-485 (C, GND)
Henteiin 4 |-
Benblii £ |= Hanuuune pagno4acToTHbIX
T— 6 HaBOAOK MK NoMex

PucyHok B.1 — BapmaHTbl nogkntodeHus Lenen nitepdgenca RS-485

YposHemep BAPC 322(332)MW BropuuHoe o6opyaoBaHie
KaBenb Ne 2 WCTOMHWK NUTaHWUS
KpacHbii 1 +248B
YepHblii 2 2 -24B
Benblit 3
HKentbin 4
3eneHblit 5 |
CuHuia 6

PucyHok B.2 — lNogkntoyeHne uenu nutaHus
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H0ANI.407629.014 P
YposHemep BAPC 322(332)MU BropuyHoe obopynoeaHue

Ka6enb Ne 2
KpacHbin

YepHbii
Benwin

Harpyaka 1

~ U nutaHms 1

HKentein

3eneHblit

[«)0 Né 8 - HAVH B NN P

Y I\J
:] S PR U nutaHma 2

Harpyaka 2

CuHuin

PucyHok B.3 — lNpumep noaknioveHns Luenemn peneriHbix BbIXO40B

YposHemep BAPC 322(332)MW BTopnyHoe o6opyaoBaHme

Kabenb Ne 1
3eneHsblit

CuHWit
Kopuy.(3kp)
HKentoin
Benebi
KpacHsbiit

Pernctpartop Toka
1 +
2 [—

ol |lwin]=

OT1cyTcTBME ransBaHWYeckon
pa3BA3KW BbIXOAA HENPepbIBHOMO
KaBenb Ne 2 TOKOBOrO curHana WCTOYHMK NUTaHWA

KpacHeii 1 +24 B
2 -24B

YepHbli
Benbin

HKenTtoin
3eneHbli

olo|s|wlm|=
I

CuHui

YposHemep BAPC 322(332)MW

BropuyHoe oGopynoeaHve

KaBenb Ne 1 WcTouHWK nuTaHua 1
3eneHsii 1 | 1 +24 B
CuHuia 2 2 -24B
Kopu4.(3kp)| 3 | Peructpatop Toka
HKenTbii 4 1 +
Benkliit ] 2 -
KpacHblIit 6 .
Hanuune ranbBaHu4ecKon
pa3sBA3KK BbiXofa HenpepbIBHOMO
KaGenb Ne 2 TOKOBOTO CUrHana VICTOMHUK MUTaHWSA 2
KpacHbii 1 +24 B
| YepHblil 2 2 -24B
Benbin 3 I~
HKentbiin 4 =
3eneHsblin 5 =
CuHuWit 6 |~

PucyHok Bb.4 — lNogkrntoyeHne Lenen NuTaH1s U BeIXxo4a HENPEPLIBHOTO TOKOBOrO cUrHana
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