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BBEOEHUE

Hactoswmin  QOKYMEHT  CcOOepXuT  cBefeHusi, Heobxogumble  Ans
aKkcnnyaraumm KOHTponnepa FTAMMA-8MA TY 4217-039-29421521-07,
UMEHyeMOro B fJanbHerweM “npubop”, wn npegHasHadyeH aAns obyyeHus
obcnyxuBaroLLero nepcoHana paboTe ¢ HAM 1 ero aKcnyaTauuu.

[okymeHT coctouT u3 AByx 4vacten. Pasgensl ¢ 1 no 7, ONMUCAHUE U
PABOTA, cogepxaT cBeOeHWsi O Ha3Ha4YeHuM, TEXHUYECKUX OaHHbIX, COCTaBe,
YCTPOWNCTBE, KOHCTPYKLMU 1 NpUHLMNIax paboTel npubopa 1 ero CocTaBHbIX YacTewN,
obecnevyeHun B3pbIBO3ALLMLLEHHOCTN Npubopa, a Takke cBefeHus 06 ycrnoBusix
aKcnnyatauum, MapKMpoBKe U MoMOUpoBaHuUN.

Pasgenbl ¢ 8 no 14, NCMNONb3OBAHNE MO HA3BHAYEHWIO, copepxat
TpeboBaHusi, Heobxooumble [Anst MpaBUNbHOW  3kcnnyatauun npubopa U
noaaepkaHus ero B NOCTOSIHHOW FOTOBHOCTU K AENCTBUIO.

Mpu wn3yyeHnn npubopa [ONOMHUTENBHO HEOOXOOUMO UCMONb30BaTh
nokymeHT “YHKP.466514.022—XXX PO KoHTtponnep FAMMA-8MA. PykoBoacTBO
onepatopa’, rge XXX —HoMep Tekyllei Bepcuu nporpaMMHoro obecneveHus
(MO) npubopa.

B coepXxaHne OaHHOro AOKyMeHTa MOryT ObITb BHECEHbl U3MeHeHUus1 6e3
npenBapuTesibHOro ysejoMieHud.

B cBSA3M C NOCTOSAHHO nposoanMbIMU pa6OTaMVI no coBepLUeHCTBOBaHUIO
KOHCTPYKUMKM  OONYyCKakTCA He3Ha4yuTesrnbHble  OTINYUA napamMeTpos, He
yxygllawuime Xxapaktepuctnkn n3genma.

MaTepwvan, npeacTaBneHHbI B HACTOSILLLEM LOKYMEHTE, MOXHO KONUMpoBaTb
W pacnpocTpaHaTb Npyu cOBMIOAEHUN CNeaYOLWMX YCIOBUN:

— BECb TEKCT AO/MKeH ObiTb CKOMMPOBaH LEnMKoM, 6e3 kakmx Obl TO Hu
ObINO U3MEHEHUI U COKPALLEHWIA;

— BCE KOMWM [OOSMKHbI COAepXaTb CCbiKy Ha aBTOPCKME Mpasa
AO “Anbbatpoc”;

— HacTosILMI MaTepuan Henb3s pacrnpoCTpPaHsaTb B KOMMEPYECKMX Lensx
(c uenbto us3BneYeHUs NpudbLINK).

FAMMA-8MA siBnsietcs ToBapHbiM 3Hakom AO “AnbbaTtpoc”.

© 2011...2021 AO “AnbbaTpoc”. Bce npaBa 3alUMLEHbI.
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OMUCAHME N PABOTA
1 HASBHAYEHUE

1.1 Npnbop npepHasHayeH, B 3aBMCMMOCTM OT Tuna  moaynen
BBOJa/BbIBOAA, YCTAHOBMNEHHbLIX B NpUOOp cornacHo 3akasy, Ansi NOAKMHYEHUSsT K
HeMy nepBuYHbIX NpeobpasoaTenen (ganee “INMM") cnegyroLwen HOMEHKNATYPbI:

- pgo detbipex [N ¢ npoTtokonom obmeHa AO “AnbGatpoc” nobbix
Moamdukaumn B nobon KoHUrypaumu criegytowen HOMEHKNaTypbl: OaT4uKu
YpOBHS ynbTpa3sykoBble [AYY2M TY 4214-021-29421521-05 (panee “OYY2M”),
0aTuukn  YpOBHS  ynbTpasBykoBble [OYY6 TY 4214-018-29421521-04 (manee
“OYY6”"), aT4mkmn Temnepatypbl MHOrotodeyHble JTM2 TY 4211-002-29421521-05
(nanee “0TM2"), nnoTHOMepbI xugkoctn OM1 TY 4215-001-29421521-12 (panee
“AN1Y);

- Jo OBYX OaT4YnKoB YPOBHS pPagMOBOSTHOBbLIX POY3
TY 4214-032-29421521-08 (ganee “POY3"), nnn OaT4MKOB YPOBHSI TPOCMKOBLIX
paguoBornHoBbix YTP1 TY 4214-033-29421521-08 (nanee “YTP1") nponsBoacTBa
AO “Anbbatpoc” nobbix MoanduKaLmi;

- po detbipex [N ¢ Bugom B3pbiBO3awmnThl  “KckpobesonacHas
anekTpuyeckas Lenb”, MMEeLUX CTaH4apTHBIN TOKOBbLIM Bbixod oT 0 Ao 5 MA, nunu
o1 0 go 20 MA, unun ot 4 oo 20 MA.

Mpubop obecneunBaeT:

— B3pbIBO3ALUULLIEHHOE  3MEKTponuTaHne  nogkmouveHHelx MM (M,
noakmnoyaeMble K KOHTpOMnepy, MOryT pasmeliatbcsl Ha obbekTax B 30Hax
knaccaO, knaccal wm knacca?2 no [OCT IEC 60079-10-1, roe BO3MOXHO
o6pas3oBaHMe cMecel ropi4nx ra3oB U NapoB ¢ BO3AyXOM kateropuw |IB cornacHo
FOCT P M3K 60079-20-1 TeMnepaTtypHon rpynnbl T5 BKIIOYUTENBHO);

- obpabotky noctynatowmux ot [l curHanoB n pacyeT U3MepsieMbIX
napameTpos;

— WHAMKALMIO U3MEPEHHBIX MapaMeTpOB;

— BBOQ W XpaHeHVe napameTpoB HAaCTPOWKH;

— ynpaBfieHWe BHELUHMMMU YCTPOWCTBaMM (OO BOCBMW W30JNIMPOBAHHBLIX
KMYen C BbIXOAOM TWMa “CyxOW KOHTaKkT' M MporpammupyeMbIMW MpUBA3KaMW,
noporamu cpabaTbiBaHUsi U FTMCTEpPE3NCaMM);

— dopMupoBaHMe CTaHAapTHbIX TOKOBbIX CUIHaNoB, MPOMNOPLMOHANbHBLIX
n3MepsieMbiM napamMeTpaMm (OO YeTblpex curHanoB), Anst pabotbl C
CcaMonuWyLLUMN U OPYrMMM YCTPONCTBaMU perncrpaumm;

— perynvpoBaHue (nponopLMoHanbHO-UHTErpansHo-andgepeHLansHbIi
3aKOH perynvpoBaHusl) o NobbiM napaMeTpam, U3mMepsieMbiM MOAKIMIOYEHHBIMU K
npubopy AaTynkamu;

— 00MeH uHdopmauuen no nocrnegoBaTenbHOMY UHTepdericy RS-485 nnm
Ethernet ¢ 3BM BepxHero ypoBHs;

— 00meH uHopmaumen ¢ BHewHuM USB FLASH Hakonutenew;

— Be[eHVe apx1MBa U3MepsIEMbIX 1 paccYMTbIBaEMbIX NapameTpoB.

1.2 Mpubop cooTtBeTcTBYeT TpeboBaHMsIM TEeXHUYECKOro perramMeHTa
TamoxxeHHoro coto3a TP TC 012/2011.

1.3 Ctpyktypa ycrnoBHoro obosHaveHuss npubopa npveegeHa B
npunoxexHun A.

1.4 Ycnosus skcnnyaTaumm 1 cTeneHb 3awmTtbl npubopa
Mpubop cooTBeTCTBYET KnNumatudeckoMy ucnornHeHuto YXJI1 un kateropum
pa3melteHnsa 4 no FOCT 15150, HO npu 3TOM pabovas TemnepaTtypa BHELUHEN

cpeabl oT +5 o +45 °C.
CreneHb 3awmTbl 060no4vkn npudopa IP30 no FOCT 14254.

1.5 Mpubop umeeT B3pbIBO3aLMLLEHHOE UcnonHeHne. CooTBeTcTBME
npubopa TpeboBaHusM TexHuyeckoro pernameHta TaMOXEHHOro Cco3a
TP TC 012/2011 o6GecneunBaeTcs BbINONHeHMeM TpeboBaHuii BHe3onacHocTu
cornacHo OCT 31610.0, TOCT 31610.11. Mpubop vmeeT BuA B3pPbIBO3ALLMTDI
“UckpobesonacHas anekTpmyeckas Lenb” ypoBHS “ia” Ansi B3pbIBOONACHbLIX CMecel
kateropum |IB no FTOCT P M3K 60079-20-1.

Mpubop umeeT Ex-mapkmpoBky “[Exia Ga]llB" n ycTaHaBnvMBaeTcsi BHe
B3PbIBOOMACHbIX 30H.

2 TEXHWYECKUE OAHHbIE

2.1 Mpubop nMeeT KoHpUrypaLuuto, onpeaensiemMyto 3akasom, 1 BKIOYaeT B
CBOW COCTaB yCTaHaBfnvBaemble B Kopnyc Ornok nutaHusa B8 wnu 6nok nutaHus
B9, suenky nugukaumm AN12, a Takke He BGonee AByx Moaynew Beoga/BbiBoAA
MBB1, MBB2 wnn MBB3. Mogynu BBOAa/BblBOOA YCTaHABNMBAKOTCS B NHOObLIX
OOCTYNHBIX MO3ULUSX, KONTMYECTBE U COMETAHUM.

2.2 briok nutaHus B8 obecneumBaeT BbIpabOTKy HanpsiKEHWN NUTaHus
COCTaBHbIX YacTel npubopa, a Takke COAEPXUT y3en ynpaBreHusi BEHTUNATOPOM
oxnaxgeHusa npubopa u ysen, peanusylowuin uHTepdenc RS-485 gns ceasm
npubopa c OBM BepxHero ypoBHsi.

Bnok nutanms BIM9 obecneunBaeT BbIPAbOTKY HaNPsSHKEHUN NUTaHUSA
COCTaBHbIX YacTel npubopa, a Takke COAEPXUT y3en yrnpaBreHusi BEHTUNATOPOM
oxnaxgeHuss npubopa u y3en, peanu3ylowuin MHTepdenc Ethernet ona cedAsm
npubopa ¢ OBM BepxHero ypoBHsi.

MporpammHas yacTb 6roka BIN9 cogepxunT peanm3aumio cTeka NPOTOKONOB
TCP/IP, cepsepa HTTP, npegHasHayeHHOro Ans yAanéHHoro npocMoTpa U
U3MeHeHUs mnapameTpoB npubopa cpeacTBamu nporpammbl HTTP  knueHTa
noneb3oBatensa (Internet Explorer), a Tawkke npoTtokona Modbus TCP,
NO3BOSISAIOLLErO MHTErPMpOBaTh Npubop B ceTb ACY TI1.

2.3 Auenka mHaukaumm AN12 cogepXuT y3en LeHTpanbHOro npoueccopa,
y3en  uvHOWKauuMM,  COCTOSIWMA M3 OEeCATU  CUMBOJSIbHbIX U OBYX
ABadLUaTUCErMEHTHbIX ~ CBETOAMOAHBLIX  WMHAMKATOPOB U [BYXCTPOYHOrO
TPUALATUOBYXCMMBOJTLHOTO XXUOKOKPUCTANMYECKoro UHAMKaTopa, knasuaTypy u3
LwecTtun knasuw u ysen USB nHtepdenca.

MporpammHas 4actb y3na USB AWN12 cogepxuT peanusauuio creka
npoTtokonoes USB HOST, nossonstoLlyto npubopy npou3BoanTb YTEHWE M 3anucb
MHdopmaumm Ha BHewHu USB FLASH HakonuTenb.

2.4 Mogynb BBOAa/BbiBogja MBB1 obecneunBaeT uckpobesonacHoe
nUTaHne W noakmnyeHne K Hemy opgHoro wnm  apyx [N npousBoacTBa
AO “AnbbaTtpoc” (3a wucknioveHvem patydmkoB POY3 u YTP1), umeer paBa
N30NMPOBaHHbLIX OT OOLLero npoBoAa MOAyMns TOKOBbIX BbIXOA4a CTaHAAPTHOrO
AvanasoHa, YeTblpe Kr4da Ans ynpaBneHusi YCTPOWCTBaMWM MPOMbILLSIEHHON
aBTOMaTMKM M MNnaTy TepMoperynsitopa, BbipabaTbiBaloWy CUrHamn BKITHOYEHUS
BEHTUNATOPA oxnaxaeHusi npubopa.

2.5 Mogynb BBOga/BbiBoga MBB2 obecneunBaetr uMckpobesonacHoe
nuTaHue 1 NoaknioYeHne K Hemy ogHoro gatuvka POY3 unu YTP1, nmeet oanH
M30NMPOBaHHbLIN OT 0OLWero npoBoga MOAYSS TOKOBbIA BbIXO CTaHAAPTHOrO
AvanasoHa, [Ba knw4ya [Ans  yNpaBfeHust YCTPOWCTBaMW  MPOMBbILLSIEHHON
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aBTOMaATUKMN W nnaTy TepmMoperynatopa, Bblpa6aTbIBaIOLLl,y}0 CUrHan BKIHO4YeHunA
BEHTUNATOPA oxXnaxaneHud an6opa.

2.6 Mogyns BBOga/BbiBogja MBB3 obecneunBaeT uckpobesonacHoe
nUTaHWe 1 NOAKMYEHME K HEMY OAHOro unuv apyx [, umeLwmx cTaHaapTHbIN
TOKOBGIN BbIXOA, UMEET [Ba U30MMPOBaHHbLIX OT 06LLEro NpoBoAa MOAYMS TOKOBbIX
BbIX0[a CTaHOAPTHOrO AuanasoHa, YeTbipe Knko4a ANsi yNpaBreHus yCTponcTBaMm
NPOMbILUNIEHHON aBTOMATWKUM W Nnaty TepMoperynsitopa, BblpabaTbiBatoLLyto
CcurHan BKITHOUYEHUS BEHTUNATOPA OXNaXaeHus npubopa.

2.7 Mpubop npepocTaBnsAeT AN NUTaHUS 4ATYUKOB!

— W30MMPOBaHHbIE MOCTOSIHHbIE HaMpshxeHuss ¢ napametpamn Uo<14,3 B,
10<80 MA npu nogkntoyeHuu MM k mogynio MBB1,;

— W30MMPOBaHHOE MOCTOSIHHOE HanpsixkeHue ¢ napameTpamu Uo<14,3 B,
10470 MA npu nogkntodeHuu MMM k mogynio MBB2;

— W30MMPOBaHHbIE MOCTOSIHHbIE HanpskeHWs ¢ napameTtpamu Uo<28 B,
1059 MA npu nogkntodeHuu MMM k mogynio MBB3.

2.8 HopmanbHoe dyHKunoHnpoBaHme gatuvka POY3 wnmn YTP1 pormkHo
obecneuvBaTbCqd NpU ANMHE coeguMHUTENbHOro kabens mexay npubopom u
Aatumkom He 6onee 0,5 km. Paspeluaetcs npuvMeHeHue SKpaHWPOBaHHbIX
KOHTPOIbHbIX kabenew co cneayowmmy napameTpamm: Rxas<6 OM, Cyas<0,1 MK®,
Lkas<0,5 MIH.

HopmanbHoe dyHKUMoHUpoBaHne octanbHbix MM obecneunBaeTtcs npu
AnvHe coeauHuTenbHoro kabens mexay npuwbopom un TN He Gonee 1,5 km.
PaspeliaeTcsi npuMeHeHWe  3KPaHUMPOBAHHBIX  KOHTPOSbHbLIX Kabenmeh co
cnegywowmmm napametTpamu: Rkag<100 OM, Ckap<0,1 MKD, Lxas<2 MIH.

2.9 MpepencHble NapameTpbl Kntoyeld npubopa Ha akTUBHOW Harpyske
crepyloLme:

- KOMMYTMpYeMOe HanpshxeHue NoCTOsIHHOTo Toka He Gonee 60 B;

— [ONyCTUMbIN TOK KOMMYTaLUmu krtova He Gonee 1 A;

— COMPOTUBMEHME KIoYa B 3aMKHYTOM COCTOsIHUK He Gonee 1 Om.

2.10 XapaKkTepucT1Kn BbIXOOHbIX TOKOBbIX CUrHanoB npubopa:

— ranbBaHW4yeckas pas3Bs3ka BbIXOAHbIX Lenen TOKOBbIX CWUrHamoB OT
Koprnyca npubopa M ero BHYTPEHHMX uenen (NpoyHocTb u3onsumm 1000 B
NOCTOSIHHOrO TOKa B Te4YeHUe OAHOW MUHYTHI);

— HEe3aBMCMMOE NporpammMmpoBaHue BbIXOAHOM wkanbl (0T 0 Ao 5 MA, ot 0
0o 20 MA, oT 4 go 20 MA) Ans KaXaoro TOKOBOro BbIX0A4a;

— AnanasoHbl BbIXOQHOrO TOKOBOrO CUrHana, npu BefiMyuHe CornpoTUBreHns
Harpy3ku He Gonee 500 OM — oT 4 go 20 u ot 0 go 20 MA, npu BenuyuHe
COMpPOTMBIIEHNS Harpy3kun He bonee 2,2 kOM — oT 0 o 5 MA;

- npegensl ponyckaemom abcontoTHoW norpeLuHocTn TOKOBbIX
BbIX0a0B +15 MKA.

2.11 XapakTepucTuKn TOKOBbIX BXOAOB npubopa:

— ranbBaHu4eckasa pasBsidka BXOAHbIX Lienen TOKOBbIX CUrHanoB OT Kopryca
npubopa n ero BHYTPEHHUX uenen (MpoyHocTb u3onsumm 1000 B nocTosiHHOro
TOKa B TEYEHNE OAHON MUHYTHI);

— AuanasoHbl BXOAHbIX TOKOBbIX curHanos — ot 4 o 20, ot 0 go 20, ot 0 oo
5 MA;

- npegensl gonyckaeMoll abCoMTHOM MOrpeLHOCTU TOKOBbIX BXOJOB
+15 MKA.

2.12 Mpwnbop, npu komnnekTauumn 6nokom nutaHus B8, umeet cnepytowme
XapaKTepUCTUKK UHTepdenca:

— Tun uHTepdenca — RS-485;

— nporpaMmmupyemasi CKopocTb o6meHa o 115200 6uT/c;

— MporpaMmupyembli KOHTPONb YETHOCTY;

— KOMMYHMKaLUMOHHbIA npoTokon — Modbus RTU;

— ranbBaHW4yeckas pasBsi3ka BbIXOAHbIX Lenen uHTepdenca OT Koprnyca
npubopa u ero BHYTPEHHUX Lenen (MpodHocTb m3onsumm 1000 B nocTosiHHOro
TOKa B Te4YEeHWe OAHON MUHYThI).

2.13 Mpwnbop, npu koMnnekTaumm 6nokom nutaHus B9, umeeT cnepgyowme
XapaKkTepucTuKkn nHTepdenca:

— Tun uHTepdelica — Ethernet 10BASE-T,;

- ckopocTb obmeHa go 10 MouT/c;

— KOMMYHMKALUMOHHBINA NpoTokon — ctek TCP/IP;

— MpOTOKOSbI NpuknagHoro yposHs — Modbus TCP u cepsep HTTP;

— ranbBaHW4yeckas pasBsi3ka BbIXOAHbIX Lenen uHTepdenca OT Kopryca
npubopa n ero BHYTPEHHUX uenen (MpoyHocTb u3onsumm 1000 B nocTosiHHOro
TOKa B TEYEHME OHOW MUHYTHI).

2.14 OnekTpuyeckme napameTpbl U XapaKTepUCTVKM

2.14.1 MuTaHne npubopa OCYLIECTBNSAETCA OT CeTU MNEepeMeHHOro Toka
HanpspbkeHnem ot 180 go 265 B, yactoTom (50 + 1) L.

2.14.2 MowHocTb, noTpebnsemass  npubGOpOM  MpU  HOMWHANBHOM
HanpskeHun, He npesbiwaeT 50 BIA.

2.14.3 o cTeneHn 3awWmnTbl OT MOPAXEHUS INEKTPUYECKNUM TOKOM npubop
OTHOCWTCS K Knaccy 3awwmTbl | B cooTBeTCTBUMU € TpebosaHuamu FTOCT 12.2.007.0.

2.14.4 dnekTpmnyeckasi M3onauMsi B HOPMaribHbIX YCMOBUSIX NPUMEHEHUS
BblJEPXKMBAET B Te4YeHMe OOHOM MUHYTbl 6e3 npobos ¥ MOBEPXHOCTHOrO
nepekpbITUS UCMblITaTENbHOE HaMNpsKEHNe:

1) ~1500B, 50Ty - wmexagy uenbd nuTaHms ~220B, 50Ty wu
MeTannMyeckuMy YacTsMu npubopa, a Takke Mexay MckpobesonacHbIMU Lensmm
1 uenbto NuTanus ~220 B, 50 lNuy;

2) ~500B, 50Ty - mexay BbIXOOAHBIMM WCKPOOE3onacHbIMK LensiMu
npubopa, 3NEeKTPUYECKN He CBsi3aHHbIMU Mexay Ccobon, a Takke Mexay
BbIXOAHbLIMW MCKpOoGe3onacHbIMY Lensamu npubopa n ero Kopnycow;

3) -1000B - wmexay BbIXoOAHbIMM UensiMu uHTepdenca RS-485 un
Kopnycom npubopa M ero BHYTPEHHVMMM LENsMW, a Takke Mexay BbIXOOHbIMU
uensamu nitepdenica Ethernet n kopnycom npnbopa n ero BHyTPEHHUMU LiENSMU;

4) -1000 B - mexay BbIXOAHbIMU LeNsiMU TOKOBBLIX CUFHANoB U KOPMyCOM
npubopa u ero BHyTPEHHUMM LiensiMU.

2.14.5 Bpewmsi ycTaHoBneHus paboyero pexvnma He 6onee 30 c.
2.14.6 Mpubop npegHasHayeH Ans HenpepbiBHOW paboThl.
2.15 HagéxHocTb

2.15.1 CpegHssi HapaboTka Ha OTka3 npubopa C y4eTOM TEeXHWYECKOro
obcnyxmBaHus, pernameHTMpyemMoro AaHHbLIM PYKOBOACTBOM MO 3KCMyaTaumm He
MeHee 100 000 u.

CpegHsa HapaboTka Ha oTka3 npubopa ycTaHaBnmMBaeTCcs ANS1 YCIOBUN 1
pPeXmMMOB, OTOBOPEHHbIX B NyHKTe 1.4.
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2.15.2 Kputepuem oTKasa ABnseTcs HecooTBeTCTBUe npubopa
TpeboBaHusAM nyHkToB 2.1...2.14.

2.15.3 Cpok cnyx6bl npubopa coctaenseT 14 nert.

2.15.4 Cpok coxpaHsiemocTu npubopa He MeHee OJHOro roga Ha nepuog 4o
BBOJA B 3KCMiyaTauumi npu cobniogeHun YCcrioBWI, OTFOBOPEHHbIX B pasgene
“lNMpaBuna xpaHeHWs 1 TpaHCNOPTUPOBaHUA".

2.16 KOHCTpYyKTUBHbIE NapameTpbl
2.16.1 MNabapwuTHble pa3vepbl Npubopa NnpuBeaeHbl B NPUNoxeHun B.
2.16.2 Macca npubopa He 6onee 3,6 kr.

3 KOMIMJIIEKTHOCTb

3.1 B komnnekT nocraeku npubopa BXoasT:

— koHTponnep NMAMMA-8MA YHKP.466514.022 -1lwr,;
— nacnopt YHKP.466514.022 NC -1 wr.;
— PYKOBOACTBO Mo akcnnyataummn YHKP.466514.022 PO -1lwr,;
— pykoBoacTBo onepaTtopa YHKP.466514.022-XXX PO -1lwr;
— xryT YHKP.685622.008 (ans nogkntoyeHnst K npu-
6opy AaTYMKOB) - CM. MpUM.;

— BuIka kabenbHasa DB-9M ¢ KOXXyxoM (4nst noakmto-
YeHus kK Npubopy YCTPOMCTB C TOKOBLIMU BXOZ4aMU

1 OBM BepXHEro ypoBHsi) - CM. NpuM.;
- Bwunka kabenbHas TPR-8P8CS ¢ konnaykom TPC-1/G

(ansa nogkntoveHus npubopa k IBM BepxHero ypoBHs) - CM. NpuM.;
— poseTka kabenbHas DB-15F ¢ koxxyxom (4ns nogknto-

YeHus K Npubopy yCTPONCTB CUrHanusauum) - CM. NpUM.;
- Bwunka kabenbHas DB-15M c¢ koxyxoMm (anst noaksnio-

YeHus K Npubopy yCTPONCTB C TOKOBLIMW BbIXOA4aMW) - CM. NpuM.;

— kabenb ceTeBon SCZ-1 -1 wrt.;
— KOMNaKT-AWUCK ¢ nporpammoi ans 3BM “AgMmuHucTtpartop

FAMMA-8MA” YHKP.00806-XX 3 (rae “XX" — Homep

TeKyLlen BEpCUMN NporpamMmail) - CM. NpuM.;
— Tapa TpaHcnopTtHasa YHKP.321312.122 -1 wr.

MpumevaHus

1 XXX - Homep Tekywien Bepcun MO npubopa.

2 Krytel YHKP.685622.008 noctaBnawTCA B KONMYECTBE OOHOW LUTYKM
Ha kaxabii n3 mogynen MBB1, MBB2.

3 Bunkn kabenbHble DB-9M nocTaBnaTCA B KONMYECTBE OOHOM LUTYKM
Ha Kaxabi n3 mogynen b8, MBB1, MBB2, MBB3.

4 Bunka kabenbHaa TPR-8P8CS c konnaykom TPC-1/G noctaensietca
B KONMUYEeCTBE OHON LUTYKM TOMbKO B TOM Crly4Yae, ecnv B coctas npubopa BxoauTt
©nok nutanus bIM9.

5 PoseTkn kabenbHble DB-15F noctaBnsiloTcs B KONMUYECTBE OAHOM
LITYKM Ha Kaxabli u3 mogynen MBB1, MBB2, MBB3.

6 Bunkun kabenbHble DB-15M nocTaBnsloTcA B KONMYECTBE OAHOM
LUTYKM Ha Kaxabli 3 moaynen MBB3.

7 Komnakt-guck  YHKP.00806-XX3 ¢ nporpammon ana  3OBM
“Agmunnctpatop NTAMMA-8MA” noctaBnsieTca No 3akady B KONMYeCTBE OOHOW
LUTYKKN, BO3MOXHA NOCTaBKa NporpamMMbl Ha ApYrux HoCUTensx MHpopmaumm.

4 OBLLIEE YCTPOWUCTBO M NPUHLUMN PABOTbI MPUBEOPA

4.1 Koutponnep  TAMMA-8MA  BbINONHSET  OYHKUMM  BTOPUYHOIO
npeobpasoBartens, wHavkauun u ynpaeneHus. CoctaB npubopa onpegensercd
3aKa3oM U1 BKIOYAET:

— oAvH 6nok nuTtanusa (B8 nnn br9);

— A4eriky uHgnkauumn AN12;

- [0 OByx moaynewn eeoga/seiBoga (MBB1, MBB2 wunun MBB3) B ntobbix
coYeTaHusIx.

Adeiika nHoUKauun SABMSETCA LeHTpanbHbIM y3nom npubopa n peanuayer:

- onpoc Mmoayneu BBoAa/BbiBoga W 06paboTKy MOMYyYEHHOM C  HUX
MHopMaLmm;

— TepMuHanbHble QYHKUMM OTobpaxeHusi/BBoO4a napaMeTpoB AaHHbIX Y
HacTpoeK;

— XpaHeHve napameTpoB HacTpoek npubopa v NOAKMYEHHbIX 4AaTYMKOB B
3HEpProHe3aBMCMMOW NamAaTy;

- BeAdeHNe U XpaHeHWe apxvBa M3MEPSIEMbIX MNapameTpoB B
3HEpProHe3aBMCMMOW NamAaTy;

- 0o6MmeH uHdopMaLueri ¢ y3nom nHtepdeica ceasm 6noka nuTaHus;

— WHTepdpenic ¢ BHewHMM USB FLASH Hakonutenem.

Takke svenka MHOVKaUUKM BbINOMHSAET OYHKLUUN KPOCC-Nnathl, B pa3bEembl
KOTOpPOW ycTaHaBnmBarTcs oauH 6nok nutaxusa (B8 wnm BN9), a Takke ognH unm
ABa moayns seoga/sbiBoga (MBB1, MBB2 nnn MBB3).

AN12 pna oTobpaxeHus WHGOPMaUUM COAEPKUT ABa NATUPa3pPsAOHbIX
CEMUCErMEHTHbIX  CBETOAMOAHbIX  MHAWKaTOpa, [ABe [ABajuaTtupaspsgHble
CBETOANOAHbIE LKanbl " TPUAUaTUABYXPaspaaHbIv CVIMBOJIbHBIN
KMOKOKPUCTANNNYECKMIA MHOUKATOP.

4.2 Mopgynn BBoga/sbiBoga (MBB1, MBB2 wunu MBB3) BbipabaTtbiBatoT
nckpoGesonacHble HaNPsPKEHUs AN NMTaHus noaknoYéHHbIX M, coaepxaT yanbl
ONTPOHHOW pasBaA3kM curHanos ceasu c [, obecneunBatowme cormnacoBaHue
YPOBHEW CUrHamnoB 1 3aliMTy UCKPOGE30MacHbIX Lienei OT MCKPOOMacHbIX, a Takke
N30NMpOBaHHbIe OT 06LLEro NpoBoAa TOKOBbLIE BbIXOAblI CTAHAAPTHOIO Auana3oHa
W KIOYM Ans ynpaBreHns yCTPOMCTBaMM NPOMbILLIIEHHO aBTOMaTUKN.

Mogynu  BBOoAa/BbiBOga  ocywlecTBnsoT obmeH  uHdopmauvein cC
noakntoYéHHbIMK MM, 06paboTKy NonyYeHHbIX AaHHBIX, NePECchINKY U3MEPEHHBIX U
paccyMTaHHbIX MapamMeTPoOB B siYelKy MHAMKaumKW. Takke mMoaynu Beoaa/BbiBOAa
nponsBoasT (OPMUPOBaHWE CUrHamNOB, BblgABaeMblX Ha TOKOBble BbIXOoAbl U
KMIOYM B COOTBETCTBUM C 3aaHHbIMU anroputMamMm yrnpasreHust.

Kpome TOro, mMoaynu BBOAa/BblBOAA WMEOT B CBOEM cocTaBe nnaty
TepMoperynaTopa, BbipabaTbiBatoLLyto, B 3aBUCUMOCTU OT TEMNepaTypbl Harpesa
KOMMOHEHTOB MOAYIS, CUrHaM BKIOYEHUS! BEHTUINSITOpPa oXnaxaeHus npuéopa.

4.3 bnok nutanua BlN8 ocyuwecTBnsieT BoipaboTKy BTOPUYHBLIX HanpshKeHWN
MOCTOSIHHOIO TOKa, MUTAKLWMNX INEKTPUYECKYI0 CxeMy npubopa, a Takke COAepXuT
y3en wuHTepdperica RS-485 ana cessu npubopa ¢ OBM BepxHero ypoBHs.
Peanusaumss  npotokona  Modbus RTU  obGecneuvBaeTcsi  nNporpaMMHbIM
obecneyeHeMm s4eikn MHAUKaLMA.

Bnok nutanus BI19 ocywectBnsieT BbipabOTKy BTOPWUYHBLIX HaMpshKeHWUi
MOCTOSIHHOIO TOKa, MUTaKOLWMX 3MEKTPUYECKYI0 CxeMy npubopa, a Takke COAepXuT
y3en wuHTepderica Ethernet ans cBsisn npubopa ¢ OBM BepxHero ypoBHs.
Peanusauua creka npotokonoB TCP/IP, a Takke npoTokorioB Modbus TCP u
HTTP cepBepa obecneuymBaeTcs nporpaMmHbIM obecneyeHnem BIM9.

KonTtponnep TAMMA-8MA

. PykoBoAcCTBO No akcnnyartaumn 5



ObmeH BIMN9 c sayerkod wWMHOMKAUMM OCYLLECTBISIETC C  MOMOLLLIO
nocnegoBaTenbHON IMHUM CBA3MN.

Kpowme Toro, B coctaBe 6nokoB nutaHus BIN8 u BIM9 ecTb y3en ynpaeneHus
BEHTUNATOPOM OXJlaXaeHnsi npubopa, Ha BXO4 KOTOPOro MOCTYnaklT CurHanbl
BKIIOYEHUSI BEHTUNATOpPA, OObEAUHEHHbIE MO cxeme MoHTaxHoro “UNNA”", ot
MOAYreln BBOAa/BbIBOAA.

4.4 Mpubop BbLINONHEH B MeTannMueckoMm kopnyce. BHyTpu kopnyca
3aKpennieHa s4yenka MHAUKaLMKU, BbINOMHAOWAA OAHOBPEMEHHO PYHKLMM KPOCC-
nnaTel. BNok NuTaHna 1 mogynu BBOAA/BbIBOAA BCTABMAAIOTCA MO HanNpaBnsoWwmMM
C 3agHen CTOpOHbl npubopa BO BPYOHble pas3bEMbI SYENKU  UHAUKALMW.
BcraBnsiemble mMogynu npeacTaBnsAloT cobov neyaTtHble nnatel, MMelowme c
O[HOW CTOPOHbI PasbéMbl CBA3N C SAYEWKOW WMHAWKaUUW, a C APYroi CTOPOHbI
pa3béMbl CBSA3M C BHELLUHUMU YCTpOMCTBaMU. STOW XKe CTOPOHOW nnaTta Kpenutcs K
mMeTannuyeckon naHenu, obecneymsaroLlen ukcaumio yana B kopnyce npmubopa u
npegoxpaHsiioLert npubéop oT NPOHMKHOBEHWNSI MOCTOPOHHUX NPegMeTOoB.

MepeHas YacTb npmubopa 3akpbiTa NaHesnblo ¢ AeKOPATUBHBLIM LUNbAUKOM.
MaHenb nmeeT Nasbl ANs MHOWKATOPOB W BCTPOEHHYIO MeMBpaHHylo KnaBuatypy.
Kabenb knaBmatypbl B Buae rmbkoro Lwinenda coeamHéH co cxemon npubopa
Yyepes pa3bEM Ha nnarte siHenkn MHONKaLMK.

Mnata s4enkn MHAMKaUUW COOEPXWUT pa3béM, BbIXOAAWMNA Ha NepefHiow
naHenb, ANs NoAKniYeHus kK npubopy BHewHero USB FLASH HakonuTens.

Ha naHensx wmopgynen BBOAa/BbIBOAA PACMONOXEHbI: pasbém Ans
NOOKMIOYEHNs1 [ATYMKOB, pas3bEéM ANA MOAKIMIOYEHUS BHELUHWX YCTPOWCTB K
TOKOBbIM BbIXOA4aM, pPa3béM AN MOAKMIOYEHUS WCMOMHUTENbHBIX YCTPOWCTB K
BbIXO4aM Krover Moayns, a Takke CBEeTOAMOAHblE MHAMKATOPLI, oTobpaxatoLwme
TeKylliee COCTOSIHWE NNHUM CBA3M MOAYNSA C NOAKMIOYEHHBIMU AAaTUYMKaMMU.

Ha naHensix 6nNOKOB NWTaHWs PacnorioXeHbl: y3en BXoga MUTaHus,
BK/IOYAIOLWMIA CETEeBON pa3béMm U Aepxartenu CeTeBblX npedoxpaHuTenew,
BbIKINOYaTeNb NUTaHWA npubopa, pasbéM U MHAMKATOPbl Npuémal/nepepayun ons
BK/IOYEHNA npubopa B WHPOPMAaLMOHHYIO CeTb UM OTOBpaXeHWs COCTOSHUS
UHTEpdENCHOro yana

BeHTunsaTop oxnaxgeHusa npubopa pacronoXeH B HWXKHEW 4acTu Koprnyca,
3aKpbIT 3aLUWMTHOW CETKOW (Ha BEpXHeM 4acTu Koprnyca MMeeTcs aHanornyHas
3aWmTHaa ceTka A5 OTBOAa BO3AyXa) M NOAKMYaeTCA Yepes pa3beM K nnarte
6nokos nutanus b8 nnu BI9.

4.5 LeHTpanbHbIM y3rioM, OCYLUECTBSAWMM KOOPAUHAUMIO paboTel BCeX
y3noB npubopa, siensietca AN12.

AN12 paboTtaeT nog ynpasneHVem Mporpammbl, KOTOpas XpaHuWTCs B
MUKpocxeme namatu nporpamm tuna FLASH, ycTaHOBReHHOW Ha nnate f4Yenku
WHAOVKaUUKN. XpaHeHne napaMeTpoB AaHHbIX U BEJEHNEe apXnBOB OCYLLECTBNSAETCA
B MMUKPOCXeMe CTaTU4ecKOWn onepaTtmMBHOW MNaMsaTW, SHEProHe3aBUCUMOCTb
koTopon obecneynMBaeTcs akKyMynsTOPOM, PAacMONIOXEHHbIM Ha nnaTte s4einiku
UHAMKaLMUN.

Mporpamma pabotbl AN12 noctpoeHa B Buae OECKOHEYHOro LMKNa,
cogepxallero Habop nocnegoBaTenbHO BbINOMHSAEMbIX Npoueayp. OnuTensHocTb
nepvoda BbINOMHEHNA LWKMa 3aBUCUMT OT Tekyllen KoHdwurypauum npubopa u
cocTtaBnseT ot 1 4o 5 cekyHA.

B TeyeHue uvkna nocnenosaTtesnibHO BbIMOMHAOTCA:

- obMeH nHdopmauuen ¢ Moaynsamv BBoaa/BbIBOAA, NPY 3TOM NPOUCXOOST
O[JHOBPEMEHHOE CUUTbIBaHWEe C MOAYNsA MaccuMBa TEKYLUMX W3MEPEHHbIX 1
paccyMTaHHbIX NapamMeTpoB AaHHbIX M 3anucb B MOAYMb MaccumBa napameTpoB
HacTpOeK 1 ynpasneHns, HMLnMaTopoMm obMeHa ABnseTcsa sveiika MHAnKaumu;

— CYUTbIBaHUE 1 OGHOBMEHNE TEKYLLETO 3HAYEHUS CUCTEMHOIO BPEMEHU;

— MNpoBepKa Ha NCTeYeHne nepruoaa apxMBMpPOBaHNS 1, €CNN NepUog UCTEK,
COXpaHeHve B apxvBe oYepedHOoM 3anMcu apxmBrpyeMbiX napameTpos;

— MpoBepKa NOAKMYEHUS K pa3béMy USB BHewwHero FLASH HakonuTtens m
o6MeH MHdopMaLmelt ¢ HUM.

Takke Ha (OHE OCHOBHOMO LMKNa MporpaMmbl MO BHELUHWM 3anpocam
oTpabaTbiBaloTCs cobbITUSA:

— 3anpoc CUCTEMHOro Tanmepa, paboTawwero ¢ nepuogom 25 Mc, Ha
aHanu3 HaxaToW KnaBulK KU, NO pe3ynbTaTam aHanusa, obpaboTka COCTOSIHUSA
WHAMKATOpPOB M OGHOBMNEHNE HAaCTPOEK;

— 3anpoc Ha obMeH nHgopmaumen ot 6oka NUTaHus.

4.6 Mogynu BBopga/BbiBOga MOCTPOEHbl Ha KoHTponnepax, O KoTopbix
BbIMOMHSAET cregylowye 3adadn: CuUUTbIBaHWE MEepBUYHOW UHGOpMauuM c
nopkmtoYérHbix [, pacyéTt BbIXOAHBIX MapamMeTpoB AaHHbIX, MO 3anpocy oT
AYeVKN MHOMKaLMU Mepechbinka TeKyLUMX pacCyMTaHHbIX 3Ha4YeHWi napameTpoB
AaHHbIX, MPVEM OT AYENKN MHAMKaALMM M AMHammuyeckoe OBHOBNeHWe maccusa
HacTpoek Moaynst M nogaknioyéHHblx MM (Mogyne He wMeeT CcOGCTBEHHOW
3HEpProHes3aBUCMMOW  NaMATM  ANS  XpaHeHuss  napaMeTpoB  HACTPOeEK),
dopmupoBaHne, B COOTBETCTBMM C 3afaHHbIMKM pexuMamu U napameTpamuv
MPUBSA3KW, CUTHANOB YMpPaBMeHWs TOKOBbIMW BbIXO4aMu W KiO4amMu MOAYINS,
PacYET TeKyLLMX 3HAYEHMNIA YNpaBrsoLLmMX NapamMmeTpoB perynsiTopos.

B TeyeHne OCHOBHOrO LKA NMporpaMMbl NOCNEA0BaATENbHO BbINOMHAIOTCA
crnepylowime 3agayu:

— MpoBepKa COCTOSIHWUA ceaHca ObMeHa C S4eKon MHAMKaLuM W, B cryyae
3aBepLUeHusi, OBHOBMNEHWE NPUHATOrO MaccuBa HaCcTPOEeK B onepaTMBHON MamsiTu
KOHTpornnepa mogyns u dopmupoaHne Oydepa nepejaun Ans cregyowiero
ceaHca obmeHa;

— MpoBepka COCTOSIHMS ceaHca onpoca [ w, B cnyyae 3aBepLueHus
onpoca Kakoro-nnmbo u3 noAdkmoyéHHbIX [, pacyéT BbIXOAHBLIX NapameTpoB
AaHHbIX 1 OPMUPOBAHUE KOAOB ANArHOCTUKM;

- npoBepka napameTpoB NPUBA3KU PErynsTOPOB:

1) ecnun Bxop kakoro-nnubo perynatopa npuesasaH Kk napametpy M1,
NOAKMIOYEHHOrO K JaHHOMY MOZYMIO, 1 3TOT napameTp Obin paccyuTaH B TekyLllemM
LMKIe — pacyéT o4epefHOro 3Ha4YeHus BbIxoga perynsaropa;

2) ecnn BXog perynatopa npuBa3aH kK napametpy [0,
NOAKMIOYEHHOrO K ApyroMy Moaynio npubopa — npoBepka Ha WcTevyeHne
ONUTENbHOCTU Mepuoda AUCKpeTU3auuu perynstopa W, ecnu AnuTenbHOCTb
nepvoda uctekna — pacyéT O4YepeAHOro 3HaYeHUs BbIXOoda perynaropa u 3anyck
HOBOrO Nepvoaa AUCKpeTU3aLuu;

— MpoBepka WCTeyeHWs nepuoga OOHOBMEHWUA COCTOSIHUS  TOKOBbIX
BbIXOAOB, €CMN Nepuoj UCTEK — 3a4aHne HOBOro COCTOSIHMS TOKOBbIX BbIXOAOB U
3anyck HoBOro nepuoga obHOBMEHUS (MPUHUMAETCA PaBHbIM MakCUMarbHOMY U3
nepuogos onpoca [, noaknioYéHHbLIX K MoAynto, nepunogsl onpoca [N 3agatTcs
HacTpovikamu [11);

— ynpaBfieHVe KNio4aMu B COOTBETCTBMM C 3a[4aHHBIMU pexumMamu 1
anropytMamu paboThbl.

Ha doHe ocHOBHOrO LuKna nporpammel 0TpabaTtbiBaroTCA COOLITUSA:

— 3anpoc CUCTEMHOro Talmepa Ha OTCYET nepuogoB onpoca [, no
ucTeyeHun neprnoaa — 3anyck ceaHca onpoca;
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— 3anpoc CUCTEMHOrO TarMepa Ha OTCYET NepuofoB TalM-ayTa npoueayp
obmeHa ¢ sidenkon uHamkauum u MM, no ucteyeHun nepuopa —hHoOpMUpPOBaHUE
COOTBETCTBYIOLLMNX KOAOB ANArHOCTUKMK;

— 3anpoc CUCTEMHOrO TaliMepa Ha (pOpMUPOBaHWE CUrHANOB LUMPOTHO-
umnynbcHon moaynsaumm (LUAM) ynpaenenus kniovamu;

— 3anpoc BCTPOEHHbIX MpOrpamMmHbIX Moayrnen uHtepdeiica npubopa Ha
06paboTky coObITUIA cCeaHCOB OOMeEHa.

4.7 B8, KpoMe CWMOBOM 4YacTM CXeMbl MUTAHWS, COOEPXKUT LEMU
dm3n4eckoro ypoBHs nHTepdenca RS-485, BbinonHawowme yHKUUN NPAMOro u
obpaTHoro npeoGpa3oBaHWUsl JNEKTPUYECKUX NapamMeTpoB MocrnefoBaTenbHON
NHUK CBSA3M Npubopa u NuHUM cBasn RS-485. BlN8 He copepXut cOGCTBEHHON
NporpaMM1pyemMon NOTMKN 1 BIMOMNHSIET POSib PETPAHCNSATOPA CUrHANoOB CBA3W.

4.8 BIN9, Kpome CMMOBOM YacTU CXeMbl MUTaHUS, COAEPXUT Lenn
dusmnyeckoro ypoBHs nHTepdeinca Ethernet, a Takke koHTponnep, MO koTtoporo
COAEPXUT peanu3auuio  MHOTOYpOBHEBOW  OMONMOTEKM  KOMMYHUKaLMOHHBLIX
npotokonos (ctek TCP/IP).

MpoTokon npuknagHoro yposBHA HTTP npepocTtaBnseT KNMeHTam AoCTyn K
ctpaHuuam HTTP cepsepa npubopa, copepxaliyMm guHamudeckn obHoBRsieMble
3Ha4YeHnsa NnapaMeTpoB AaHHbLIX U BO3MOXHOCTb U3MEHEHNSI NapamMeTpoB HACTPOEK
npubopa.

Mpotokon Modbus TCP dBnseTcsa NpPOTOKONIOM BEpXHEro YpOBHA Haf
ctekom TCP/IP. lMpenoctaBnsieT BO3MOXHOCTb MCMNOMb30BaHUS npubopa B CETU
ACY TN nonb3oBaTens B kayecTBe Begomoro. KonuyectBo 0OAHOBPEMEHHO
nogaepxueaemMbix 6nokom BIM9 Modbus BeayLux — He 6onee Tpéx.

Cea3b 6noka nutanusa (BM8 nnu BI19) ¢ syenkon MHANKaLMM NPOU3BOAUTCA
no nocneaoBaTenbHOW NMHUN CBA3U.

BlMN8 TpaHcnunpyeT BHewHue 3anpocbl Modbus Bepgywero B s4veiiky
WHAOMKaLuK, rae npovcxoaut obpaboTka 3anpoca, OpMMPOBaHWE U Mepechbinka
oTBeTa yepes bl18 BegyLemy.

BlM9 uuknuueckn, ¢ nepuogom ofHa cekyHAa, MOCbinaeT B SAYENKy
WHOMKAUMM 3anpoc W MNpvHUMaeT B OTBET MacCUB [AaHHbIX W/WAM HacTpoek
(cdbopmaT 3anpocoB onpefensdeTcsi TEKYLUMMW COCTOsSIHUSIMU cepBepoB: HTTP u
Modbus TCP).

5 AITOPUTMbI BbIYUCIEHUA NMPUBOPA

5.1 Mpubop npepHasHaveH Ans noakniodveHuss k Hemy MMM npousBoacTea
AO “Anbbatpoc”, a Tarke [l CTOPOHHUX NPOM3BOAUTENEN, UMEKLLNX
CTaHOapTHbIN TOKOBbIN BbIXOA.

Anroputmbl  pacdéta npubopom napameTpoB  3aBUCAT OT  Tuna
noakntyeHHoro MMr1.

5.2 NamepeHrne ypoBHA W YypoBHA pasgena ¢as pgartyukamu OYY2M
OCHOBaHO Ha MW3MEPEHWM BPEMEHM PaCMpPOCTPAHEHUsI KOPOTKOrO WUMMynbca
ynpyron pecdopmauun B cTanbHOW npoBofioke. Mo Bcen AnvHE MPOBOMOKM
HamoTaHa KaTyllka, B KOTOPOW MpoTekaeT UMMynbC TOka, co3faBasi MarHUTHOE
none. B mecte pacnonoxeHusi nonnaeka ¢ NOCTOAHHBIM MarHUTOM, CKOMb3SILLErO
BOOMNb MPOBOMOKW, B HEW, nod OencTBMEeM MarHUTOCTPUKUMOHHOIO addekTa,
BO3HMKAeT WMMyNbC MNPOAONbHON AedopMalunn, KOTOPbIA pacnpocTpaHaeTcs
BOOIMNb MPOBOSOKN U (PUKCUMPYETCS Nbe303NIeMEeHTOM, 3aKpenneHHbIM Ha eé KOHLE.
[atuMkn u3MepsaT BpeMms, npollefliee ¢ MOMeHTa (hopMMpOBaHWS MMMynbca
TOKa [0 MOMEeHTa npuéma curHana oOT nbe3oanemMeHTa. PaccrosHue oT

nbe3oarieMeHTa A0 TeKyLlero nonoXeHusi Mnornnaska, onpeaensieMoro ypoBHEM
XMOKOCTU, BblUMCNSAETCS NPUOOPOM Kak (YyHKUMS BPEMEHU pacrnpOCTpaHEHMUs
umnynbca.

PacctoaHne po nonnaBka, M, npu nogkn4YeHHOM patyuke LOYY2M
ucnonHeHus 0 C y4yeTOM 3aBMCUMMOCTM CKOPOCTU 3ByKa B MpPOBOSIOKE OT
Temnepartypbl, onpeaensieTcs no opmyrne

Loyy2 = TulVss[{l — y{ts — tk)), 1

rae Tu —BpemMs pacnpocTpaHeHUs B MPOBOMOKe MMNyfbCca 3ByKa OT MOMnaBKa
[0 Nbe303anemMeHTa, C;

V3g— CKOPOCTb 3BYKa B NPOBOJSIOKE MpW TemnepaType KanubpoBKu AaTvmka
OYY2M (nacnopTHOe 3HadeHue pfaTyuka, BBOOUTCA B KayecTBe napameTtpa
nporpaMmMmMpoBaHus npmubopa), M/c;

ts — Tekywas Temnepartypa yactu Y3 gaTtumka, KOTOpasi HaxXoAWUTCH Bbllle
N3MEPEHHOTO YPOBHS, BbluncnsieTcs no opmyne (6), °C;

tc —TemnepaTtypa kanubpoBku patumka [OYY2M (nacnopTHoe 3HayeHue
AaTuyunka, BBOAMTCS B Ka4ecTBe napameTpa nporpammuposaHus npnbopa), °C;

Y — koadpuumeHT ckopocTu 3Byka, 1/°C; nacnopTHOe 3HayeHne AaTyuka.

PacctosHve po nonnaeka, M, Mpu nogknoyeHHOM Aatyuke [OYY2M
ucnonHeHus 1 onpegensetcs no oopmyrne

L nyy2 = Loodu/Trp , 2

roe Tnp —BpeMmsi pacrnpocTpaHeHWss WMMynbca ynpyrom pgdedopmauum ot
HUXKHEro KOHLia NMPOBOSIOKMK, C;
Lso — adpdhekTvBHas AnvHa (NacrnopTHOe 3HaYeHWUe gaTyuka), M.

5.3 UNamepenne paenenus MM nponssogctea AO “AnbbaTpoc” OCHOBaHO Ha
nbe3opesncTMBHoM adpbekTte. [laBneHne mamepsaemon cpedbl BO3AENCTBYET Ha
pasgenuTenbHylo MembpaHy siYelrikM u3MepeHus naBrieHus. PasgenuTenbHast
mMembpaHa nepefaeT OaBreHVe Yepes XKUAKOCTHOE 3anorfiHEHUE Ha KPEMHUEBYIO
mMembpaHy C nerMpoBaHHbIM MOCTOM cONpOTUBMEHW. [pornb KpemHueBoW
MembBpaHbl NoA BO3AENCTBMEM OABMEHNS NPUBOAMT K UBMEHEHMWIO CONPOTUBIIEHUIA
M3MEPUTENBHOIO MOCTa, YTO BbI3LIBAET M3MEHEHME BbLIXOLHOMO HamnpsiKeHUs!
MOCTa, MPOMOPLMOHANbHOE U3MEHEHUIO OABreHWs. Fyelika OcHalleHa OaTyvMKoM
TemnepaTtypbl, KOTOpbIA, B COBOKYNMHOCTU C [ABYMSI BHELUHUMU pPE3NCTOPaMMu,
obecneymBaeT TemnepaTypHyl KOMMEHCaUMI0 U3MEPEHUA AaBMNEHNS.

3HavyeHne paBneHna P, «lla, wu3mepsiemoe patynkamu [OYY2M,
paccuuTbiBaeTcs NpubopoM no copmyne

P:W[(D—Pcm, (3)

rae W —Bec 6uta aHanoro-umdpoBoro npeobpasoBatens  U3mMepeHus
AaBneHus (nacnopTHoe 3HauyeHwe, BBOAWTCS B BuAae napameTpa HaCTPOMKM
npubopa), kMa/éurT;

C - Kopg usMepeHus AaBrneHnsl, MofyyYeHHbI ¢ AaTunka, ouT;

Pcv —HavanbHOe  CMelleHMe  xapakTepuCTUMKM  gatyvka  [AaBrieHus
(nacnopTHOe 3HayeHue, BBOOUTCH B BUAe napameTpa HacTpowku), kla.

5.4 NiamepeHune TemnepaTypbl gatymkamm npoussogctsa AO “Anbbatpoc”
OCYLLEeCTBNAETC C MNOMOLWbI0  UMGPOBLIX UHTErpanbHblX TEPMOMETPOB,
pacnonoXeHHbIX:

— Ha HWKHEM KOHLe 4yBCTBUTENbHOro anemMeHTa gatuuka OYY2M (oguH
TEPMOMETP);
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— paBHOMEPHO MO AfIMHE YYBCTBUTENbLHOIO 3nemMeHTa aatymkoB [YY6 unu
OYY6-1 (naTb TEpMOMETPOB);

- Ha kabenb-Tpoce gatymkoB A TM2 (KonM4ecTBO M MeCTa pacronoXeHUs!
TEepMOMETPOB 3a4atloTca NoTpebutenem npu 3akase).

Anroputmbl  pacyéta TemnepaTtypbl NpuMBEAEHbl B pyKOBOACTBaxX Mo
KCnnyaTauum Ha AaT4mKu.

Anroputm BbluMcneHuin npubopa ans gatynkos OTM2 cnegyroLmii:

5.4.1 BeluucnseTca Tekywasa temnepaTypa CTeHku pesepByapa tct gtm, °C,
no dpopmyne
N
>t

tCT JTM = |=|1\l ’ “)

rae  N—uucno Tovek M3amepeHus TemnepaTypbl Aatumka OTM2;
t — TemMnepaTtypa, u3MepeHHas TepmMomeTpoM pJdatumka [OTM2 Homep i
(Hymepaumsa TepmomeTpoB Aatymka OTM2 BegeTcsa csepxy BHU3), °C.

542 Ecnm Ha patuuk [OTM2 ykasbiBaeT napametp “lMpuBsaska
Temnepatypbl” gatyuka OYY2M, POY3 vnn YTP1, To BbluMcnAeTca TemnepaTypa
npoaykta tn gtm no cdopmyne (5). MNMpu BbluMCNeHUU tn gtm 3HAYeHUE YPOBHS
npogykta H, paccuvMTaHHoe MO pesynbTatam u3MepeHun patdmka [OYY2M
(dbopmyna (13)), PAY3 wnu YTP1 (dopmyna (16)), cpaBHMBaeTCs C BblCOTaMu
nogseca TepmomeTpoB gatyiMka [ATM2  Hrepmi...Hrepun  (BbICOTBI MOABECa
TEPMOMETPOB BBOASATCS B KA4ecTBe NapamMeTpoB NporpaMMupoBaHust npubopa) u
onpegensaetca M — ymcrno TepMomeTpoB Aatyuka A TM2, Haxoaswmxcsa B BO3ayxe,
TO ecTb, TepMomeTp patyvka OTM2 ¢ Homepom M HaxoauTcs B BO3dyxe, a
TEPMOMETP C HOMEPOM M+1 HaxogouTCs B XXUOKOCTW.

No(t +t
(i +t) '*1)[(H -H v, +tM+l[(H—H )
~ 2 mepm | mepm  i+1 mepm N mepm M +1
t — i=M

1 AT™ H

.+ (5)

roe t, tin — Temneparypbl, U3BMepeHHbIe TepMoMeTpamu aatdmka JTM2
C HOMepamMm i 1 i+1 COOTBETCTBEHHO, °C;

Hrepmi, Hrepmi+1 — BbICOTBI  MogBeca TepmomeTpoB patyvka [ATM2 ¢
HOMepamu i 1 i+1 COOTBETCTBEHHO, M;

tn — Temnepartypa, U3MepeHHas nocnegHnM (CambiM HUKHUM)
TepmomeTpoM gaTtumka ATM2, °C;

Hrepm N —BblCOTa noABeca nocrnegHero  (Camoro  HWXHero)
TepmomeTpa gatyuka ATM2, m;

tiv+1 — Temnepartypa, U3aMepeHHass TepMoMeTpom Aatdvka OTM2
C Homepom M+1, °C;

Hrepm M+1 — BblCOTa nogseca TepMomMeTpa Aatynka OTM2 ¢ Homepom
M+1, m.

543 Ecnm Ha pgatyuk  [OTM2 ykasbiBaeT napameTtp “lNpuBdAska
Temnepatypbl” patuvka OYY2M wucnonHeHua 0, TO BbluucnsieTcs Takxe
Temneparypa tg grm No popmyne (6) ANS KaXAOro AN KaXK4oro 3HaYeHUs YpoBHS
npoaykta W YpoOBHEW pasgena cpef, paccyuTaHHbiX Mo ¢opmyne (13) ans
BEpPXHero nonnaska n no gopmyne (14) Ana octanbHeIX nonnaskos. MNpu aToM Ans
Ka)Kgoro 3HauyeHusi ypoBHsI onpegensietcsa napameTp Mg — 44Cno TEPMOMETPOB
patdumka OTM2, HaxoOsWuXCs Bblle AaHHOro YpoBHA. To ecTb, TepMoMeTp

patuuka ATM2 ¢ HomepoM Mg HaxoaMTCS Bbille TEKYLLIEro U3MepeHHOro YypoBHS, a
TepMOMETpP C HOMepoMm Mg+1 — HMXKe.

MB

2t

t =12 (6)
B ATM M 5

Ecnm uncno TepMomeTpoB, HaxoOsLWMXCS B BO3AyXe, pPaBHO HyMio, TO B
KavecTBe 3Ha4yeHus tg gTm NPVHMMAETCH 3Ha4YeHWe CaMoro BEPXHEro UCMpPaBHOMO
TepMoMeTpa Aatynka OTM2.

5.4.4 Ecnm Ha patumk [OTM2 He ykasbiBaeT napametp “lMpuBaska
TemnepaTypbl”, TO HEBO3MOXHO paccunTaTh tnatm U te gTm, MOCKOMBbKY OTCYTCTBYIOT
HeobxoaVMble 3HaYeHNs1 ypOBHEN NPOAYKTa U pa3aena cpea.

B aTom cniyyae tn gtm = tet g, ts atm = tet at™-

5.5 Huwke onucaHbl BO3MOXHble BapuaHTbl KOMOWHUPOBAHUS [OaTYMKOB
ypoBHa OYY2M, POAY3 unu YTP1 ¢ patymkamu, MMeLWnMM KaHan M3MepeHus
Temneparypbl.

5.5.1 MapameTtp “lMpuBsaAska TemnepaTypbl” aatynka OYY2M ykasbiBaeT Ha
patuuk OTM2. B stom cnyyae tn = tn grm, tet = ter gtm M Ana gatyuka AYY2M
ncnonHenus 0 tg = tg gTv ONS KAXO0r0 3HAYEHUS YPOBHSI.

5.5.2 Mapametp “lNpuBaska Temnepatypbl” patumka POY3 wnun YTP1
ykasbiBaeT Ha gatumk ATM2. B aTom cnyyae tn = tn gtm, tet = ter g

5.5.3 MapameTp “lMpuBA3ka TemnepaTypbl” gatuvka AYY2M, POY3 wunu
YTP1 ykasbiBaeT Ha nnotHomep Al1. B aTom cniyyae tn = tcr = tg = tony, rae tony —
3HayYeHue Temnepartypbl, U3MEpPEeHHOe BTOPbIM TepMOMETPOM nnoTHoMepa A1,

5.5.4 MapameTp “lpussaska Temnepatypbl” gatymka OYY2M yctaHOBneH B
3HayeHue “HeT npmBA3KM” 1Ny npousoLlen oTka3d NpMBSA3aHHOro gaTtyvka. B atom
cnyyae tn = tct = t8 = toyy2 , rae toyy2 — 3HadyeHue TemnepaTypbl, U3MEpPEHHoe
TepMoMeTpom pdatdvka OYY2M. B cnydyae OTCyTCTBUA Yy AaTyvMka UnuM oOTKasa
KaHana wusMepeHust TemnepaTypbl, tn NpUpaBHMBAETCHA 3HAYEHUIO napameTpa
HacTpouikn “TemnepaTypa npoaykra”, tct U tg — 3Ha4YeHU0 NapameTpa HaCTPONKM
“TemnepaTtypa CTeHKu pesepByapa”.

5.5.5 Mapametp “lMpuBA3ka TemnepaTypbl” patdnka POY3 wnmn YTP1
yCTaHOBMNEH B 3HayeHue “HeT npuBA3KM” MAM NPOU3OLLEn OTKa3 MpUBSA3aHHOIo
patuuka. B atom cnydvae tn npvpaBHMBaeTCsl 3HAYEHUIO napameTpa HacTPOWKU
“Temnepatypa npoaykra”, tct — 3Ha4YeHW0 nNapameTpa HacTpoiku “TemnepaTypa
CTEeHKM pesepByapa” gatuvka POAY3 vnn YTP1.

5.5.6 Ecnu napametp “lpuBsa3ka Temnepatypbl” paatuuka AYY2M
ucnonHeHuss 0 ykasbiBaeT Ha AaTyMK, WMeKOWMA KaHan u3MepeHus
TeMnepaTtypbl, TO TemnepaTypHas KOMMeHcauusi, peanu3oBaHHasi B
nporpaMmmMHoM oGecnevyeHuun pgatumkoB [YY2M, gonxHa ObITb OTKMIOYEHa —
npoBepbTe NONIOXXEeHUe CeKUMN BblKNovaTens S1 Ha nnarte gaTyMka: ceKuuu
HOMep TPU U NATb AOKHbI ObITb YCTaHOBMEHbI B nosnoxeHne ON.

5.6 Mpu onpegeneHnn ypoBHs npoaykta gatynkamu OYY2M npoussogutcs
pacyéT rnybuHbl norpyxeHus nonnaska Hnorp_nyye.

Ecnu gaTunk ykomnnekToBaH nonnaeskoM Tuna | (Tun nonnaeka 3ajaéTtcs B
HacTpoWikax npubopa), Hnorp_ayy2, M, paccumTbiBaeTcs No popmyne

Hrorp_avy2 = (Prions/pn) Bnona07 @)
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roe pPrnonn — NAOTHOCTL MOMMaBKa, KI/M°, NacropTHOe 3HaueHMe AaTuMKka,
BBOLMTCS B BUJE HACTPOWKY;

pn — NNOTHOCTL MPOAYKTa ANs paboumx YCrioBuiA, Kr/M>, MoXeT 6biTb
“3MepeHa uUnv BBeAEHa B BUAE HACTPOWKM;

Hronn — BbICOTa norpyxaemor 4actu nonnaeka (Ans nonnaeka Tuna |
COBMaAaeT C BbICOTON Momnnaska), MM, MacnopTHOE 3HAa4YeHWe AaTyMKa, BBOAUTCS B
BUAE HacTpoViku npubopa.

Ecnu napameTp NnoTHOCTU pr NPMBSA3aH HAaCTPOMKaMM K KaHany n3aMepeHus
NNoTHOCTU kakoro-nu6o M, nogkntoyéHHoro k npubopy (AYY6, OYY6-1, ANl unn
N3MepUTENS NITIOTHOCTM CTOPOHHEr0 NMPOU3BOAUTENS, UMEIOLEro TOKOBLIN BbIXOL,
CTaHOapTHOro AuanasoHa W MOAKMIOYEHHOro ko Bxogy moayns MBB3), To B
KayecTBe TeKyLlero nMpuvHUMaeTCs 3HA4YeHWe MMOTHOCTU Ans paboymx ycrnosui,
N3MepEHHOE B NPUBSA3aHHOM KaHare, Npu BbINONIHEHUW YCIOBUS

(B — L ayy2) =2 Hw , (8)

roe B —06asa ycrtaHOBKM [JaTtuvka (paccTositHue OT TOYKW, Ha KOTOpoW
[anbHOCTb MPUHMMAETCSt PaBHOW HyIM, A0 MOBEPXHOCTU, NPUHATON 3a HyrneBoun
YPOBEHb), M, ONpefensieTcs npu yCTaHOBKE JaTyvka Ha pe3epByap, BBOOUTCS B
BMAE HacTpoKku npmbopa;

HuyH— MMHUMAnbHBIA  yPOBEHb NPOAyKTa, MNPW  KOTOPOM  BbIMOSHAETCS
TpeboBaHne MOCT P 8.595 onsi nNOrpewwHocT M3MepeHuss Macchbl NMpoAaykTa, M,
BBOAWTCA ANsi JAHHOMO AaTyMKka YPOBHS B BUAE HAacTponku npubopa.

Mpwn HeBbINONHEHWN ycrnoBusA (8) B Ka4eCTBe TEKYLLEro 3Ha4YeHNs MIoTHOCTH
npogykta npuWHMMaeTCs 3HayeHWe, U3MepeHHOe paHee npu  BbINOMHEHUU
ycnosus (8). [laHHOe 3HaveHne CoxpaHsAeTCs B 3HEProHe3aBMCUMON NamMATn Aaxe
B Cryyae BbIKINIOYEHWUS NUTaHusi nNpubopa [0 MepBOro UMKNa WU3MepeHusi, npu
KOTOpOM 6yAeT BbINOMHeHO ycrnosue (8). VI3NOoXeHHbIN MexaHnsm noneseH Ans
YMEHbLUEHNS 3HAaYeHWUs OTHOCUTENbBHOW MOrPEeLLHOCTM n3mepeHusi nnotHoctu MM,
KaHan un3MepeHns MMNOTHOCTM KOTOPbIX peanusoBaH Ha rMApoOCTaTUYECKOM
npuHumne (Takux kak AYY6, OYY6-1, A1) npu manbix 3Ha4eHUSIX YPOBHS (BbICOTbI
rmgpocTatmdeckoro ctonba).

Ecnu npuBsaska napameTpa NNOTHOCTU MMeET 3HayeHWe “He NpuBA3aH” - B
KayecTBe TekywWwero mMpvHMUMaeTcs 3HavyeHwe NIOoTHOCTW, MpuUBEAEHHOe K
Temnepatype +15 °C pis, BBEAEHHOE A8 AaHHOro AaTtyvka B HacTpourkax. Pacuér
3HaUEHNsl MIIOTHOCTW ANA PaBounx YCroBUiA Pr, KI/M®, MO U3BECTHOMY 3HAUEHMIO
NNOTHOCTU P15 NPON3BOAUTCHA NO opmyne

pn = pis[CTLy , 9

rae CTLy — nonpaBouYHbIN Ko puruneHT, yunTbIBaOLLUA BNusiHne
TemnepaTypbl Ha 06beM NPoAyKTa, onpeaenseTcs AN TemnepaTtypbl NPOAyKTa no
MW 2632-2001.

Ecnn patunk  ykomnnektoBaH nonnaskom Ttuna Il, Hporp pyy2, M,
onpegenseTcs pelleHnem cuctemol ypasHeHun (10)...(12)

Veerm/Vronn = prionn/pn (10)

Veerm = (1 CHnore_ayy2” (((Dronn/2)— (Hrore_ayv2/3))) — (Hrore_ayy2[$ots) (11)

Vronn = (T [(Dnonn’/6) — (Dronn® (Sote/4)) | (12)

raoe Vcerm — 0O6BEM MOrpyx€HHON YacTu nonnaeka, M3;
Vionn — 06b&M nonnaska, M°;

m —yucno lu;

Dnonn —AnameTp nonnaeka tvna ll, M, BBOAUTCS B BUAE HACTPONKKM Npnbopa;

Sors — nnowagb oTBEPCTMS nonnaeka, npuHUMaeTcs paBHoOM
0,2548010° m%.

3HayeHune ypoBHs H, M, onpefensieTcs no gopmyne

H = (BIQ + oplltet — tycr))) — L ayyz — (HMA0™®) + Hrore a2, (23)

roe B —0asa ycrtaHOBKM [JaTtuvka (paccTosiHue OT TOYKW, Ha KOTOpoW
[anbHOCTb MPUHMMAETCA PaBHOW HyIo, OO MOBEPXHOCTU, MPUHATON 3a HyneBoun
YpOBEHb), M, onpedensieTcs nNpu ycTaHOBKE AaTyMka Ha pesepByap, BBOAMTCS B
BMAe HaCTPOWKK;

Op —KO3(PUUMEHT  FMHEWHOro  pacluMpeHWst  maTtepuana  CTEHKU
pe3epByapa (BBOOUTCS B B1Ae HacTpoiku npubopa), 1/°C;

tct — Tekywasa TemnepaTypa CTeHKM pe3epByapa, °C;

tyct —Temnepartypa CTEHKM pesepByapa npu uamepeHun 6asbl YCTaHOBKU
Jatuuka, °C, BBOOUTCH B BUAE HACTPOWKMY;

Hvm — cmelleHne MarHMTHOWM CcUCTeMbl MOMfiaBka AaTynka OTHOCUTENbHO
HWXXHEN KPOMKM nonnaska, MM, Ang nonnaska tvna | Hy = 0,023 M, Anga nonnaska
Tvna Il Hy = 0,0613 M, BBOAMTCS B BUAE HAaCTPOMKH.

5.7 Anroputm  pacyéta paccTosiHA/A OO0 MOMMaBkoB pasgena  cpesd
MHOTrOMonMaBkoBbIX AaTtynkoB [OYY2M Li, M, aHanornyeH MW3NOXeHHoOMy Ansi
pacyéta L pyy».

Ona  VCKMYeHUs CUCTEMATUYECKON MOrPELHOCTM W3MEPEHUR, YPOBHMU
pasgenos cpea Hi, M, paccunTbiBatoTcsl no oopmyne

Hi=B-Li+Ki, (14)

roe Ki —nonpaBka ypoBHS  ON  COOTBETCTBYIOWEro  Monfaeka, M
(onpenensieTcs OMbITHLIM MYTEM U BBOAUTCS B BUAE HACTPOWKM).

5.8 MamepeHne ypoBHa pgatuukom POY3 wnn YTP1 npowussogutca
PaAnonoKaLMOHHbIM MeTOAOM. YacToTHO-MOAYNUPOBAHHBIN curHan
CBEPXBbICOKOW YacCTOTbl M3NyyaeTcsl B HanpaBfieHUn K NOBEPXHOCTM MPOAYKTa W,
OTPasuBLLUMCL OT TMOBEPXHOCTU, MPUHMMAETCS aHTeHHoW. [anbHocTb Ao
NMOBEPXHOCTU MPOAYKTa MpOonopLuoHanbHa pa3HOCTHOW (4anbHOMEPHOW) YyacToTe
MPUHATOrO U U3My4aeMOoro CUrHarnos.

JaTuvk BblgaeT pesynbTaT WM3MepeHus JdanbHOCTW B Buae LMEPOBOro
16-paspsigHoro koga Code. lMpubop paccunTbiBaeT [anbHOCTb A0 NOBEPXHOCTU
npoaykta Lpgy, M, Mo doopmyne

Legy = 0,5 + Code[W, 107, (15)

roe W_ —Bec 6uta pganbHocTM (paBeH 0,221256 Mm/6GUT Onsi OaTyMkoB C
OnanasoHoOM wu3MepeHus ypoBHA 15M un 0,373846 Mm/OMT Ona OaTynkoB C
OunanasoHOM N3MepeHUs YpoBHS 25 m).

YpoBeHb H, M, paccuutbiBaeTcst npu6opoM no dopmyne

H = (BI{1 + aplltct — tyct))) — LeayEk , (16)

roe Kk — koadpumumeHT Koppekuun, YYUTbIBaOWNA COCTOSIHAE MpPOCTpaHCTBa
pesepByapa (Oe3pasmepHas BenuuvMHa, BBOOUTCS B KadvecTBe napameTpa
HacTpolikn npubopa, MeToaWka OMpedeneHns WU3NoXeHa B PYKOBOACTBE MO
akcnnyataumun Ha POY3 unun YTP1).
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5.9 MnoTHOCTL KOHTpoOnMpyemon cpedbl Npy noAaknoyeHun gatuuka A1
Po_an1, kr/M°, onpeaensieTcs IPUGOPOM Mo hopmyrie

Po_pn1 = (9.8156/g9)(W:Mata; + pocm) , a7)

roe W; —Bec ©OuTa kaHana  W3MEpeHuh  NNOTHOCTM  (macnopTHoe
3HaueHue), KF/M3/6VIT;

Datai; — 16-pa3pagHbii uMdpOBOM KOA KaHana usMepeHuni NinoTHOCTY;

Pocv — HavanbHOE CMELLEHWEe XapakTEePUCTUKU KaHamna WU3MepeHui
NAOTHOCTK (MAcnopTHOE 3HayYeHne gaTuuka), kr/m®.

OnpepeneHne nNNOTHOCTM  MpoAykTa, uW3MepeHHon patymkom  [NM1,
npvBenéHHoN Kk Temnepartype 15 °C, pis, kr/m®, npoussoanTcs no opmyne (41).

5.10 MpuHUMN U3MepeHUss YpPOBHS W YPOBHS pasfdena cped LaTtynkamu
OYY6 n QYY6-1 aHanornyeH usnoxeHHomMy ans gatynkos YY2M.

Ona  u3vepeHWn  faBneHuss B JaTyMkax — MCMONb3ylTcs  ABe
Nbe30PE3UCTUBHBIE MOCTOBbIE SYENKM W3MEPEHUS] OTHOCUTENbHOrO [aBreHust
(AN0), pacnonoxeHHble B BEPXHEN U HUXKHEN YacTsax YO.

Ons obecneyeHus BbICOKOW TOYHOCTM U TEPMOCTAOUINBHOCTM MOKa3aHWn
AW, nuTaHue, ycuneHwve, HOPMUPOBAHME U TEPMOKOMMEHCALUS MX BbIXOLHbLIX
CUrHanoB  OCYLIECTBNSETCA  Chneumnanu3vpoBaHHbIMKM  aHarnoro-uudpoBbIMU
Mukpocxemamu ynpaenenuss AWL. Mukpocxembl yCTaHOBMEHbI Ha nnaTax B
HenocpeAcTBeHHON 6nusoctn ot AW Ans ynydlweHWs TEnnoBOro KoHTakTa. B
namaTM MUKPOCXEM XpaHSITCS MOnpaBoyvHble KOIMULUMEHTbI ANs Ananas3oHa
paboymx TemnepaTyp, MONyYeHHbIE MPU MPOXOXAEHUW OaTyvkamy Mpoueaypbl
KanMbpoBKM B NpoLiecce Npon3BOACTBA.

Ons nsmepeHuss TemnepaTtyp B AaTyMkax WCMOMb3YHOT LIECTb LMMDPOBbLIX
MHTEerpanbHbIX TEPMOMETPOB, NpoLleAWwmnX MNpouenypy kanmbpoBku B npouecce
npousBoAcTBa AaTyukoB. [lBa WHTerpasnbHbiX TepMoMeTpa pacrofioXeHbl B
HenocpencTBeHHoW Gnusoctn oT AWM, Tpu pacrnonoxkeHbl PaBHOMEPHO MexXay
HUMU MO AnNunHe Y3 gaTymnkos, NocrnenHUin pacnosoxXeH B Koprnyce Aatyuka.

Oatunk [YY6 KOMMNekTyeTcs MNIOCKUM UUNUHAPUYECKUM MOMNMaBKOM
(pycyHok 1). [Oatumk [OYY6-1 KOMNMEKTyeTcsi MnonnaBkaMyu C BbIHECEHHOM
MarHUTHOW cucTtemMon (PUCYHOK 2). B €BA3SKM C 3TUM anroputM BbIMUCIEHUNA
napameTpoB MpPOOYKTOB C WUCMOMb3oBaHWeM patyvkoB [YY6  Heckomnbko
OTnu4aeTcsl OT BbIYUCMEHUA C UCMNonb3oBaHMeM paTtuukoB [AYY6-1. [lpu
paccMOTPEHUUN anropMTMa OTNINYUS B BbIYMCIEHNSX ByayT OroBOpeHbl OTAENBHO.

ViamepeHna macc npoaykToB B Mepax BMECTUMOCTM NpoBOAATCA Mo
KOCBEHHOMY MeTo4y, OCHOBaHHOMY Ha MeTode CTaTU4eCKnx Mamepean?l C
n3mepeHnAMn nrioTHOCTU NO r’MAapoCTaTU4eCcKoMy npuHUuny, U BbINOJTHAKOTCA MO
ONMUCaHHOMY HWXe anropuTtmy.

Mepe BbLINONHEHNEM M3MEPEHUI ONS Kaxaoro gatyuka AYY6 vnun AYY6-1,
NOAKMOYEHHOrO K npubopy, OOMKHbI OblTb BBEAEHbI 3HAYEHMS CREeayLnX
napameTpoB NporpaMmmupoBanns npubopa:

Hr — BbICOTa Mepbl BMECTUMOCTH, U3MepsiemMas OT KPbILLKW fioka, M;

Hye  —BbICOTA YCTAHOBOYHOIO (priaHua [AaTyvMka, M, NacropTHoe
3HaYyeHue oaTynka;

tycr - TemnepaTtypa Mepbl BMECTMMOCTU (pe3epByapa) Npu M3MepeHUu
Hr, °C, nsmepsieTcst Npy MOHTaXke AaTynka Ha pesepsyap;

op — KO3(ULMEHT NMHEMHOTO  pacluMpeHus MaTepuana  Mepbl

BMeCcTUMOCTU (pe3epByapa), 1/°C;

Lys — AnvHa Y3 patumka (CM. pUCyHOK 1), M, nacrnopTHoe 3HayeHue
Aatyuka;

ays — KO3(PPULMEHT NMMHENHOIO pacluMpeHns matepuana Y3 pgatymka
paBHbI 12,5010 1/°C;

% — KO3(hMUMEHT cKopocTu 3Byka, 1/°C, nacrnopTHoOe 3HaveHue
Aatyuka;

W —Bec OuTa kaHana w3MepeHu rMAPOCTAaTUYECKOro AaBreHUs,

kMa/6ur, nacnopTHoOe 3HavYeHne aaTtynka;

YCTaHOBOYHbIN
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2
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i
! | B
w» I\l
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YpOBEHb NAKOCTN
g g
= T 3
3
T
g
ta : T
| o| S
—L Il
ts I
fin)
<
= g
Aa2 I0 £
o
Tz

PucyHok 1 — Oatumk YY6
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Pcmz —HavanbHOE CMeLLEeHVWEe XapakTEpPUCTUKW KkaHamna M3MepeHuit
rMapocTaTuYeckoro AaerneHus, kMa, nacrnopTHoe 3HaYeHVe AaTumKa,;
g — ycKOpeHue CBOBOAHOTO MajeHus, M/C°, Ansi reorpaduyeckoro

pernoHa, B KOTOPOM pacrosioXkeHa Mepa BMeCTMMOCTH (Hanpumep, ang r. Mocksa
g = 9,81523 m/c?);

Haug —cmeweHne AW OT HWKHEro KoHua Aartyvka, M, nacrnopTHoe
3HayeHue aaTumka;

krt — KO3PPMUMEHT TuUNa Mepbl BMecTUMOCTM (paBeH 2 pAns
BeEpTMKarnbHbLIX pe3epByapoB U 3 A4S FOPU3OHTaNbHbIX pe3epByapoB);
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PucyHok 2 — JaTtumk [1YY6-1

rpagyvpoBoYHas Tabnuua mMepbl BMECTUMOCTU — 3aBUCUMOCTb 06bema oT
BbICOTbI HarnornHeHuns ¢ warom 0,01 M, BBOAUTCHA MO CBUAETENbLCTBY O MOBEpKe
Mepbl BMECTUMOCTMU;

trp — TemnepaTtypa CTEHKM Mepbl BMECTMMOCTU (pesepByapa) npwu
rpagynposke, °C, BBOOUTCS MO CBUAETENbCTBY O MOBEpPKE Mepbl BMECTUMOCTY;

Prionni — NIIOTHOCTL BEPXHEro nonnaeka AdaTyuka, krim®, nacnopTtHoe
3HayeHve gaTtyuka;

Prionnz — NIIOTHOCTb  HWXKHEro rnomnnaeka AaTtyuvka, kr/m®, nacnopTHoe
3HayeHue gaTyuka;

Hny — BbICOT@ MOrpy)XaemMon 4acTu BepxHero nmnonnaska, M,  Ans
nonnaska Tuna | @130x62 B Buge nnockoro umnueapa Hpi = 0,035 (cMm. pucyHOK
1), ana nonnaeka Tuna | @130x398 C BbLIHECEHHOW MarHWTHOW cuctemon Hpp =
0,06 (CM. puUCYHOK 2);

Hwi  —cMelleHne MarHMTHOM CUCTEeMbl BEpXHero rnonnaska AaTyuka
OTHOCUTENbHO HWXHEW KPOMKW MOnnaeka, M, And nonnaeka Tuna | @130x62 B
Buge nnockoro uunuHgpa Hwi = 0,023 (cm. pucyHok 1), ons nonnaBka Tuna
| @130x398 ¢ BblHECEHHOW MarHMTHOWM cuctemoin, H w1 = 0,387 (CcM. pucyHOK 2);

Hn2 — BbICOTa MOrpy>aemMol 4YacT! HWXKHEro rnornnaeka gatynka, M, ons
nonnaeka tuna | @P80x201 ¢ BbIHECEHHOW MarHWTHOW cuctemon Hp, = 0,08 (cm.
PUCYHOK 2);

Hwmz — CMELLEeHNEe MarHUTHOW CUCTEMbI HWXKHEro mnonnaBka [aTyunka

OTHOCUTENBbHO HWXKHEN KPOMKM Mnonriaeka, M, Ans nonnaska tuna | @80x201 c
BbIHECEHHON MarHUTHoM cuctemoi Hye = 0,19 (CM. pUCyHoK 2).

5.10.1 PaccmMoTpyM anropuTm BbIMUCIIEHWI, peanv3oBaHHbIN Ans AaTYMKOB
OYY6 (cMm. pucyHok 1).

1 PaccuuTbiBaeTcs 6a3a ycTaHoBKM aatymka Bycr, M, No popmyrne

BYCT = H T + H Yo (18)

2 Bbluucnsietca HWXHUN HeusmepsieMblt ypoBeHb Hy, M (ypoBeHb OT
MOBEPXHOCTU, MPVHATON 3a HyNleBOe 3Ha4YeHne YpoBHS, A0 KoHUa Y3 gaTunka, cm.
pucyHok 1), no chopmyne

HH = BYCT - an (19)

3 OnpefensieTcs 3HaYeHWe CKOPOCTM 3Byka B nposornoke Y3 gatumka Vsg,
m/c, npu TemnepaTtype KanubpoBku aaTyvka

v, = °hn (20)
T75 _T25

roe Trzs — Bpemsl pacnpoCTpaHeHUst B NPOBOJSIOKE MPSIMOro MmMMynbca 3Byka OT
MarHUTHOW CUCTEMbI NOMIaBka, yCTAaHOBMEHHOMO B MOMOXEHME, COOTBETCTBYHOLLEE
75 % pnvHbl YO OT yCTaAHOBOYHOrO LWTyLepa, A0 Nbe3oarieMeHTa (Bblgaetca
JaTuukom), c;

T2s — BpeMsi pacnpoCTpaHeHusi B MPOBOJSIOKE MPSIMOro MMMyrbca 3Byka OT
MarHUTHOW CUCTEMbI MOMIaBka, yCTAHOBMEHHOMO B MOMOXEHWE, COOTBETCTBYHOLLEE
25 % pnvHbl YO OT yCTaAHOBOYHOrO LWTyLEepa, A0 Nbe3oarieMeHTa (Bblgaetca
JaTuukom), C.

4 Bbluncnsetcsa 3HayeHne cmelleHus 6asbl ycTaHoBKM AaTtumka AB, m, no
dopmyne
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T, —2L[T
AB = 0,25D_L13 l—HJ ) (21)
T75 _T25

roe Ttk —CyMMa BpEeMeH pacnpocTpaHeHust B MPOBOMOKE MpSIMOrO U
OTPaXEHHOTO OT KOHLA 3BYKOBOAA MMMYNbCOB 3BYKA OT MarHUTHOW CUCTEMbI
nonnaeka, YCTAHOBMEHHOTO B MONIOXEHWE, COOTBETCTBYylolee 75 % AnuHbl Y3,
npv TemnepaType kannGpoBky (BblAAeTCsl 4ATYUKOM), C.

5 OnpepenseTca paccTosiHMe OT KoHua Y3 gatumka 4o MarHUTHOM CUCTEMBI
nonnaeka (CM. pUcyHok 1) Hiw, M, No coopmyne

HKM =AB+ 05 [ﬂTnm - zgl)ww [ﬁl_ y[ﬂts —t )] ' (22)

rae Tnoi —CyMMa BpEMEH pacnpoCcTpaHeHWsi B MPOBOJSIOKE MPSIMOrO U
OTpakeHHOro OT KOHLA 3BYKOBOAA WMMNYNIbCOB 3ByKa OT MAarHUTHOM CUCTEeMbl
nonnaska 4o Nbe3oafnieMeHTa (BblgaeTcst 4aTYUMKOM), C;

T1 —Bpemsl pacnpocTpaHeHus B NPOBONIOKE MPSIMOrO MMMyrbca 3Byka OT
MarHUTHOW CMCTEeMbI MomnraBka A0 Nbe303neMeHTa (BblgaeTcs 4aTymMKkoMm), C;

ts —TemnepaTypa, U3MepeHHasi NATbIM (CaMbIM HKHWUM) MHTErpasnbHbIM
TepMoMeTpom Y3 gatumka (BblgaeTcs gaTymkom), °C;

t« — TemnepaTypa kanMbpoBkM AaTyuka (BblgaeTtcs gatymkom), °C.

6 OnpepenstoTcs paccTosHust Li...Ls, M, OT YCTAHOBOYHOrO LWTYyLEpa
JaTyuka [0 TOYeK pa3MeLLEeHNsl UHTerpanbHbIX TEpMOMeTpoB B Y3 no dopmyne

L.,
L =L, +—2-0082, (23)
4
roe i — NOpsAKOBbLIM HOMep TepMoMeTpa (OT 2 Ao 5);

L1 =0,2225 m.

7 BbluMcnatoTca BbICOTbI Pa3MELLEHUSs MHTErparnbHbIX TEPMOMETPOB OT
KoHUa Y3 gatumka no gpopmyrne

H, =L, -L (24)
roe i — nopsiAkoBbIN HOMep TepmomeTpa (oT 1 8o 5).

8 OnpepensieTcs YACNO TEPMOMETPOB B MPOAYKTE j — BCE TEPMOMETPbI, AN
KOTOPbIX BbIMOMHAETCS YCIoBME

H, <H,, — 005 (25)

MpumMeyaHue — [InanasoH 3HaveHui j ot 1 oo 4.

9 BbluucnsieTcsl cpefHas TemnepaTypa 3sykoBoga Y3 partuuka tsg, °C

ize_ij—f[(HG—j _H5)+t5 [(Hs _AB)+t6—i [(HKM _HG"j)

= /(26)
H,, —AB

t3B

roe t —3HayeHus TemnepaTypbl, U3MEpPEHHble WHTerpanbHbIMU TepMoMeTpamu
Y3 patyumka, °C.
MpumeyaHue — Ecnun j =1, 10 t3g = ts.

10 OnpepenseTca cpeaHssa TeMnepaTypa rasoBoi noayLwku trm, °C

St +t
Z i i+1
%E(Hl _H5—j)+t1 D‘l +te—j I:ﬁHs—j _HI(M)

t,, = J T (27)

4o KM

Mpumeyanve — Ecnu j = 4, 10 trn = t1.

11 BeluncnsaeTcs cpefHsasa Temnepartypa npoaykra tp, °C

. [(H,, —AB)+t, [(H, +AB)
" H KM + H H

(28)

12 BbluncnsieTcss  Tekywlas cpefHsin  Temnepatypa CTEeHKUM  Mepbl
BMecCTUMOCTH (pe3epByapa) tcr, °C, no dhopmyne

tCT:tn EqHKM+HH)+t|]_‘|H [(HT_HKM_HH) (29)
T

13 OnpepensieTcs CKOPPEKTVPOBAHHOE C Y4eTOM TemnepaTypbl 3Ha4yeHue
ypoBHS Huk, M, No cneaytoLlen opmyne

Hux =Hy +{L113 —Lyp [[:ﬂ-+a93 |:(tcr _tK)]} _{HT —H; I:[]'+aP |:(tCT _tycr)]} (30)

14 PaccunTbiBaeTca pakTudyeckoe 3HaYyeHMe paccTosHUA OT  KoHua
3BykoBoga Y3 gatumka 4o MarHUMTHOM cucTeMbl nonnaeka Hoi, M

H01 = 0-5[61-1701 _2U1)W3B [[n-_y[ﬂtm —t,()]E[l+aL,3 [ﬂtﬂ? _tl()] (1)

15 BbluncnsieTcs hakTuyeckoe 3HauyeHne paccTosiHus Hya, M
H,,=H,, +AB+H,, (32)

16 OnpegensieTcs  3HayeHMe MOPOCTaTMYECKOro [OaBneHus  cronba
KOHTPONMPYEMOTO XUAKOro npoaykta Prc, klMa, no dopmyne

P, =W, [(Data, + P,,,, . (33)

roe Data? — 16-paspsgHbii - LMAPOBON  KOA  KaHana  rMapocTaTMyeckoro
AaBneHns (CUnTbIBaeTCsa C AaTymka).

17 BbluncnsieTcs  MUHMMAnbHbIA  YPOBEHb MpoOAyKTa B HOpMaribHbIX
YCroBusiX, NpPUM KOTOPOM BbIMonHsAeTcss TpeboBanve [OCT P 8.595 pns
MOrpeLUHOCTN U3MEPEHNs Macchl NpoaykTa, Humx, M

12 KoHTtponnep TAMMA-8MA. PykoBoACTBO MO aKcnsyaTtaumm



2
AP,.[100
(K, [AH100° +11° (”@J +(AH 1097
P

H,m = P +H,, +AB . (34)

— —[d<2+2[(],8mTEIlO()2+d\I2]

1
roe APrc — npepen gonyckaemoin abCconoTHOM OCHOBHOW MOrpPELLHOCTU

M3MEpEHUsT TMAPOCTAaTUYECKOrO [aBMeHWs, onpenensiercs B 3aBUCMMOCTU OT
OnvHbl Y9 gatyuka:

APrc =20,4Ta npu gnuHe Y3 gaTtumkos oT 1,500 o 2,650 m;

APrc =33,6 Ma npu gnvHe Y3 gaTtumkos oT 2,651 0o 4,100 m;

APrc =67,2a npu gnuHe Y3 gaTtumkos oT 4,101 oo 6,000 m;

p = 650 kr/m® — HWKHWA  npeden  AmanasoHa  MNOTHOCTM  cpefdbl,
KOHTponupyemown aatdyvkamum OYY6 n YY6-1;

g — ycKopeHne cBOGOAHOro nageHus (napameTp HacTPOWKW),
mic?:

AH — abcontoTHasa OCHOBHasA MOrPeLUHOCTb U3MEPEHUS YPOBHS,
NpuHUMaeTcs paBHOW 1 Mm;

oM —npeden [JoMyckaeMoW OTHOCWUTENMbHOW  MOrPeLUHOCTH

n3mepeHus Mmacchbl, paseH 0,5 % npu Macce npogykta ot 120 T n 6onee u 0,65 %
npu macce npoaykrta oo 120 T, cornacHo FOCT P 8.595;

0K =0,2 % — 3Ha4yeHne OTHOCUTENbHOW MOrpeLHoOCTU COCTaBMeHus
rpagyvpoBoYHON Tabnuubl o6bema pesepByapa;

B =0,0013 1/°C — koadppnumeHT 0b6bEMHOro pacluMpeHus npoaykTta Ans
HWXKHero npegena auvanasoHa MMNOTHOCTM KOHTPONUPYEMOW cpefbl CornacHo
[OCT P 8.595;

AT=0,5°C —abcontoTHass  OCHOBHasi  MOrPEeLHOCTb  M3MepeHus
TemnepaTtypbl NPOAYKTa NPy U3MEPEHMSIX €ro NIIOTHOCTU U 06BbEMA;

ON = 0,05 % —npegen AonyckaeMoW OTHOCUTENbHOM  MOrPeLuHOCTU
ycTpoicTBa 06paboTkn nHdopmaumu;
Ko — KOadhpuumneHT  opmbl  pesepByapa, NpUHUMaeTCH

paBHbIM euHULE ANs BepTUKanbHbIX PEe3epByapoB, M OCTaNbHbIX TUMOB
pe3epByapoB PaccuUTLIBAETCS MO dhopMyne
K = M (35)
@ y
Voo

rme  H —u3MepsieMblil ypOBEHb HAMOMHEHUS!, MM;

AV20 — 06bEM NPOAYKTa NPUXOASLLMIACS Ha 1 MM BbICOTbI HAMOMHEHUS! MepbI
BMECTUMOCTM Ha U3MepSIEMOM YPOBHE HAMOMHEHUS, M /MM;

Va0 —0BbeM NpoAykTa B Mepe BMECTVMOCTU Ha M3MEpSeMOM YPOBHE
HanonHeHns, M°.

18 B pgvana3oHe W3MepsieMblXx YypoBHeW OT Hwun [0 MakcumarbHO
BO3MOXHOrO ONpPeensioTCa NMNOTHOCTL NPOAYKTa Pr, KI/M, 1 FMyBuHa NorpyxeH!s!
nonnaska Hnorp1, M, peLUEHMEM CUCTEMBI YPaBHEHWI

P. 10°

p =
m QEQH01+AB—H,WZ_HM1+H170FP1), (36)
yo)
Hnorm :MEHM
P

M3 KOTOPOW MAIOTHOCTL NPOAYKTA P, KI/M® BbIYMCASETCS N0 hopmyre

o, = Prc ao - Pronm H i (9 (37)
g [ﬁHm +AB-H,,, - HMl)

19 BbluucnseTca dpakTnieckui yposeHb nNpoaykta He, M, C y4eTOM BIIUSIHUSA
Temnepartypbl

He =Hu —Hyn +H o (38)

20 Onpegensietcs  obbem npoaykTa Mo  rpagyypoBOYHOM  Tabnuue
pesepByapa Vrp, M°, Ha U3MepeHHOM ypoBHe Ho

— (Hd)_HOKP)[(VHﬂ _VH)
VrP _VH +
A

roe Hokp — 6nmxanwee Kk Heo MeHbllee 3HayeHWe YpOBHSA rpagyvpOBOYHOM
Tabnuubl pesepsyapa, M (3Ha4YeHWe YPOBHS, OKPYrfeHHoe ¢ TOYHOCTbo 0,01 m);

VH —3HayeHve obbema M3 rpagyvmpoBOYHON Tabnuubl, COOTBETCTBYIOLLEE
3HaUEHNIO YPOBHS Hokp, M*;

Vhs1 — 3Ha4YeHWe obbema M3 rpagyvpoBoyHon Tabnuubl, crnepytolwee 3a
3HaueHnem obvema Vi, M;

A —war rpagyupoBoYHON Tabnuubl paBHbIi 0,01 M.

: (39)

21 PaccunTtbiBaeTcsa hakTnyeckuin oobem npoaykta Vo, M3

Vo =V [ﬁl"' kT L, [qtn U )] (40)

22 OnpepensitoTca 3HavyeHUs maccbl 6pyTTo Npogykta Mg, T, no cdopmyne
(54) n macchbl HeTTO NpoaykTa My, T, no dopmyne (55).

23 OnpefensieTcs MMOTHOCTL MPOAYKTa, NPUBEAEHHas K TemnepaType
15 °C, pss, kr/M°, no dpopmyne

prs =0 (@1)
CTL,
roe CTLy — nonpaBOYHbIN KOS PULMEHT, YYUTbIBAKOLLNA BNUSHNE

TemnepaTypbl Ha o6beM npoaykTa, onpenensieTcs Ans Temnepatypbl tn (cMm.
dopwmyny (28)) no M 2632-2001.

24 Onpepensietca obbem npoAykTa, NpMBEAEHHbIN k TemnepaTtype 15 °C,
Vs, M°, o dopmyne (53).

25 B pgmanasoHe uamepsiembix ypoBHen oT (0,2 + Huk + AB) Ao Hwmun M,
3HayeHne MNSIOTHOCTM NpoAyKTa Pn, kr/m®, anst Hnorp1 13 ypaBHeHus (36) n ana
dopmyn (54) n (41) paccuntbiBaeTcs No cregytowlen opmyrne
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Pu = Pum L+ T5-,, )] (42)
€ Phm — 3HAYEHWE MIIOTHOCTYW, KI/M>, MONyYyeHHoe MeToAoM OTGopa Npobbl C
noMoLLbl0 apeomeTpa, npusedeHHoe k 15 °C n BBeAeHHOE B kayecTBa napameTpa
HacTpPOWKW, WNW BBOAWUTCA 3HAYEHWEe MMAOTHOCTU MPOAYKTA, BbIYMCIEHHOE
npnbopom npu ypoBHe oT Huun A0 Hvun + 20 MM 1 npuBegeHHoe k 15 °C;

B —ko3ahdrumneHT 06bEMHOrO paclumpeHust NpoaykTa, onpeaensieMblii No
MW 2632-2001 ¢ OTHOCUTENBHOWN MOrPELLHOCTLIO pacyeTa He Gonee 0,01 %, 1/°C,
npu 15 °C;

tn  — Tekywas TemnepaTtypa npoaykTa, Beluncnsemas no dopmyne (28).

5.10.2 PaccMOTpuUM anropuT™M BblYUCIEHUI, peann3oBaHHbIV A9 4aTYMKOB
OYY6-1. Tpebyemass TOYHOCTb MpU M3MEPEHWM MMOTHOCTU, OObEMa M Macchl
[oCTUraeTcs npyu OTCyTCTBUM NOATOBaPHON BoAbl (CM. PUCYHOK 2).

1 Mo dopmyne (18) paccuntbiBaeTcs 6asa ycTaHOBKM AaTumka Bycr, M.

2 Mo dopmyne (19) BbIMMCAAETCA HWKHUIA HEM3MEPSEMBIN YPOBEHb Hy, M
(YpoBeHb OT MOBEPXHOCTU, MPUHSITON 32 HYyNeBOe 3Ha4YeHUE YPOBHSI, A0 koHua Y3
Jartyvka, CM. PUCYHOK 2).

3 Mo cdopmyne (20) onpenenseTca 3Ha4eHNEe CKOPOCTU 3ByKa B MPOBOSIOKE
Y3 gaTumka Vg, M/c, Npu TemnepaType KanubpoBku AaTymka.

4 Mo copmyne (21) onpepensieTcs 3Ha4YeHUe cMeLleHuss G6asbl YCTaHOBKM
naTtyuka AB, m.

5 OnpenensaeTcs paccTosHWe oT KoHua Y3 aaTynka 4o MarHMTHOW CUCTEMBI
BEpXHEero nonnaska (CM. pUCYHOK 2) Hkm, M

HI(M =AB+ 0-5[61-1701 _ZD-I)WB‘B E[Jl—y[ﬂt5 _tx)] ' (43)

roe Trnoi —CymMMa BpeMEH pacnpoCTpaHeHMsi B MPOBOJSIOKE MNPSAMOro U
OTPaXEHHOro OT KOHLa 3BYKOBOAa WMMYNbCOB 3BYKA OT MarHUTHOW CUCTEMBI
BEPXHEro nonsaeka 4o Nbe3oaniemMeHTa (BblaeTcsl 4aTymMkom), C;

T1 —BpeMs pacrnpocTpaHeHUsi B MPOBOMOKE MPSIMOro MMMynbca 3Byka OT
MarHUTHOM CUCTEMbI BEPXHEro nonfaBka [0 MNbe3oanieMeHTa (BblaaeTcs
JaTyukom), c;

ts —TemnepaTtypa, M3MepeHHas NATbIM (CaMbIM HWXHWUM) MHTEerpanbHbIM
TepmomeTpoM Y3 gaTuuka (BblaaeTcs gartymkom), °C;
tk — TemnepaTypa kanmbpoBskM AaTyuka (BblgaeTcsa gatymkom), °C.

6 Mo dopmyne (23) onpegensTca pacctosHua  Li...Ls, M, oOT
YyCTAHOBOYHOIO LWITyuepa pAdaTunmka [0 TOYeK pasMelleHVss UHTerpanbHbIX
TepMomMeTpoB B Y3.

7 Mo copmyne (24) BbIMMCAAIOTCA BbLICOTbI Pa3MeLLEHUs WHTerpanbHbIX
TEpPMOMETPOB OT KoHUa Y3 gatyumka.

8 OnpepensieTcs YACNO TEPMOMETPOB B MPOAYKTE j — BCE TEPMOMETPbI, AN
KOTOPbIX BbIMOMHAETCH YCIoBMe

H, <H,, - 03 (44)
MpuMeyaHne — [nanasoH 3HaveHui j ot 1 oo 4.

9 Mo copmyne (26) BbluUCHSETCA CpeaHAs TemnepaTtypa 3BykoBoga Y3
aaTyuka tag, °C.

10 Mo dopmyne (27) onpegenseTcs cpeaHas TemnepaTypa rasoBow
nogyLku trn,°C.

11 Mo dpopmyne (28) BbluMCNAETCH CpeaHasa TemnepaTtypa npoaykra tp, °C.

12 Mo chopmyne (29) BblUMCNSIETCA TeKyLlas CpefHsst TemnepaTypa CTEHKU
Mepbl BMECTUMOCTHU tcT, °C.

13 Mo dopmyne (30) onpenensieTcss CKOPPEKTMPOBAHHOE C  YYETOM
TemnepaTtypbl 3Ha4eHUe YpoBHS Huk, M.

14 Mo dopmyne (31) paccunTtbiBaeTca haKTUYECKOE 3HAYeHMe PacCTOsiHUA
OT KOHUa 3BykoBoga YO patuMka 4O MarHUTHOW CUCTEMbI BEPXHEro Mnornrnaska
Ho1, M.

15 Mo dopmyne (32) BbluMCASIETCA aKTUHECKOe 3HayeHWe paccTosiHUA
Hua, m.

16 Mo dopmyne (33) onpegensieTca 3HavYeHWe rMApPOCTATUYECKOrO
AaBneHns ctonba KOHTPONMPYEMOro XuAKoro npoaykra Prc, kMa.

17 Mo copmyne (34) BbIMUCNAETCH MUHUMAnNbHbBIA YPOBEHb NPOAYKTa, Npu
KOTOpoM BbinonHaeTcst TpeboBaHne TOCT P 8.595 ans norpelHocT! nsmMepeHunst
macchbl npoaykTa, Hupx, M.

18 B gnanasoHe namepsieMbix ypoBHel OT (Hwun + Hh) A0 mMakcumanbHo
BO3MOXHOTO OMPEeAEensioTCs MIOTHOCTb NPOAYKTa Pr, KI/M>, 1 ryBuHa NorpyeHust
BepxHero nonnaska Hnore1, M, peLLUEHNEM CUCTEMBI YPaBHEHUN (36).

19 Mo dopmyne (38) BbluMcnseTCA hakTUHECKUA YpoBEHb NpoaykTa, He, M,
C Y4€TOM BNUSHWSA TeMneparypbl.

20 W3 BbipaxeHus (39) onpepensieTcs 06beM NpoaykTa no rpagynpoBOYHONA
Tabnuue pesepsyapa Vrp, M”, Ha M3MePEeHHOM ypoBHe Ho.

321 Mo dopmyne (40) paccunTbiBaeTcs pakTUYeckMn obbeMm npoaykTa
Vo, M”.

22 Mo dopmyne (54) onpenensieTcs 3Ha4eHne macchl 6pyTTo NpoaykTa Mg,
T, no dopmyne (55) — 3HaveHne macchl HeTTo npoaykTa M.

23 Mo copmyne (41) onpepensieTcs NOTHOCTb NPoAyKTa, NpuMBeAeHHas K
Temnepartype 15 °C, pis, kr/m®.

24 Mo dcopmyne (53) onpegensieTca 06beM MNpoayKTa, NPUBEAEHHBLIN K
Temnepartype 15 °C, Vis, m>.

25 B pnanasoHe usmepsiembix ypoBHen oT (0,2 + HH) Ao (Hwmun + Hu) M,
3HayeHne NIIOTHOCTM MpPOoAYyKTa Pn, kr/m®, anst Hnorp1 13 ypaBHeHus (36) n ana
dopmyn (54) n (41) paccuutbiBaeTcs no opmyne (42).

26 PaccuntbiBaeTcsa (pakTU4eCKOe 3HayeHue pacCTodHMs OT  KoHua
3BykoBoAa Y3 gaTumka 4O MarHUTHOM CUCTEMbI HUXXHEro nonnaeska Hoz, M

H02 = 0-5[61-1702 _ZEFZ)W3B [ﬁl_y[ﬂtw _tK)][tn-"'aqa [ﬂtw _tK)] + (49)

roe Thnoz —CymMMa BpeMeH pacnpoCTpaHeHWsi B MPOBOMIOKE MPAMOro U
OTPaXXEHHOro OT KOHLA 3BYKOBOAA WMMMYNbCOB 3ByKA OT MAarHWTHOM CUCTEMbI
HWXKHEro Mnornnaeka o Nbe3oasieMeHTa (BbldaeTcsl AaT4uKoM), C;
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T, —BpeMs pacrnpoCcTpaHeHUs1 B MPOBOMOKE MPSIMOro MMMynbca 3Byka OT
MarHUTHOM CUCTEMbI HWKHEro nonnaeBka [0 Mbe3oafieMeHTa (BblaaeTcs
JaTuukom), C.

27 BbluncnsieTcs hakTuyeckoe 3HaYeHue paccTosiHUS Hyp, M

H,,=H,, +AB+H,, (46)
28 Bbluncnsietca rnyGuHa norpyxeHust HkHero nonnaska Hrorpz, M
Promnz ~ Pn
H rore2 = _ H,, . (47)
Pz~ Pn
rae pes _— 3HayeHuWe NMOTHOCTM MoATOBapHOW BoAbl (MPUHWMAaETCS paBHbIM

1000 Kr/Ms).

29 Bbluncnsietcs pakTMyeckMi ypoBeHb MoAaToBapHoW BoAabl He, M, €
y4eTOM BMMSAHUA TemnepaTypbl

HB:HI/IZ_HM2+H170FP2 (48)

30 OnpepensieTcst 06beM NOATOBapHOW BoAbI MO rpagyMpoBOYHO Tabnuue
pesepByapa Vrp1, M, Ha MU3MEPEHHOM ypoBHe Hg

Vrpl :VH + (HB B HOI{P)A[ (VH+1 _VH ) , (49)

roe Hokp — Gnmxkanwee Kk Hg MeHbllee 3Ha4YeHWE YPOBHS pagyvpOBOYHOW
Tabnuubl pesepByapa, M (3Ha4YeHVEe YPOBHS!, OKPYrMEHHOE C TOYHOCTbo 0,01 m);

V{ —3HayeHne obbema 13 rpagyvpoBOYHOW Tabmnuupbl, COOTBETCTBYHOLLEE
3HaYEHMIO YPOBHS Hokp, M>;

Vh+1 — 3HaYeHne obbema M3 rpagyMpoBOYHOW Tabnuubl, criegylolee 3a
3HaueHnem obbema Vi, M°;

A —war rpagynpoBoOYHON Tabnumubl paeHbii 0,01 M.

31 PaccuntbiBaeTcs haktuyeckmuin o6bem noaToBapHom Boapbl Ve, m>

VB =VFP1 [tn'-l- kT |IJ,P [(tﬂ _tFP)] (50)

5.11 ina Bcex pAaTuukoB ypoBHs npomsBogctea AO “Anbbatpoc”,
NOAKIIOYEHHbLIX K NPMBopy, MPOM3BOANTCSA PacyET crneaytoLmnx napameTpos:

5.11.1 3HayeHne ob6bEMa AN KaXaoro M3MepPeHHOro AatyMkom ypoBHst Hi
onpenensieTcsi No rpagyMpoBoYHON Tabnuue pesepsyapa Vrpi, v, no opmyne

H, -H -V,
VrPi :VH +( i OI{P)[QVHH H) , (51)
A
rae Hokp — Gnmxanwee k H;i MeHbllee 3HayeHue YPOBHSA  rpagynpoOBOYHOW
Tabnuubl pesepsyapa, M (3Ha4YeHWe YPOBHS, OKPYrfeHHoe ¢ TOYHOCTbo 0,01 m);
V4 — 3HayeHue obbéma n3 rpagyMpoBOYHON Tabnuupbl, COOTBETCTBYHOLLEee
3Ha4eHuno ypoBHsa Hokp, M3;

Vh+1 — 3Ha4YeHne o6bEMa M3 rpagyvpoBOYHOW Tabnuubl, cnegywollee 3a
3HaveHneM obbéma Vi, M°;

5.11.2 Pac4yéTt chaktuyeckoro 3HaveHus obrvéma dasbl cpeabl Voi, M, ans
KaXKgoro M3MepeHHoro 4aTyvkoM ypoBHS BeAETCA no hopmyne

Ve = WFPi _VFPi+1)|:tﬂ-+ kT Lar, [ﬂtn _trp)]' (52)

rae Vrpi — 0OBbEM, paccuuMTaHHbIM MO rpagyMpoBOYHON Tabnuue pesepsyapa
ans i — Toro ypoBHs (nonnaeka);

Vrpis1 — 0OBEM, paccuMTaHHbIN MO rpadyvpoBoyHOW Tabnuue pesepsyapa
Ons i NNioc NepBoro ypoBHS (Nonnaska);

kr — KO3(hDULMEHT TuNa Mepbl BMECTUMOCTM (paBeH AByM [Afis
BepTMKasbHbIX pe3epByapoB U TPEM AN FOPU3OHTanNbHbLIX Pe3epByapoB);
trp — Temnepatypa CTEHKM pe3epByapa npv rpagyuposke, °C, BBOAWTCA B

BUE HaCTPOVKM N0 CBUAETENLCTBY O NMOBepKe pe3epByapa.

[ns camoro HWXHero nonnaeka gatynka (UMetoLero HanbonbLINA UHOEKC)
B kayecTtBe Vrpi+1 MPUHUMAETCS HOMb, T.e. OOBEM CaMOW HWKHen hasbl cpeabl
paccuuTbIBAaeTCst OTHOCUTENBHO AHA pe3epByapa.

Ona patumkoB [1YY6, POAY3 n YTP1, a Takke ogHOMNONNaBKOBLIX AAaT4YNKOB
OYY2M pacyéT obbéma BeaETCA TOMNbKO ANS OOHOrO YPOBHS OTHOCUTENbHO OHA
pesepByapa. Ona patuukoB AYY6 un [OYY6-1 daktnyeckuini obbem npoaykra
paccuntbliBaeTcs no gopmyne (40).

Ona  pgatumkoB  [OYY6-1  dhaktuyeckun 00bEM MOATOBApHOW  BOAbI
paccuntbiBaetca no dopmyne (50). Btoponm nonnaBok partuvka [AYY6-1
npeaHasHa4yeH TONbKO AN CUrHanM3auum Hanmyuns NogToBapHOM BoAbl. 3HaYeHust
YPOBHS 1 06bema NoATOBapHOM BOAbl UMEKOT CMPaBOYHbIA XapaKTep, roBOPSLLMA
0 HanmuumMM BoAbl MOA OCHOBHbIM MPOAYKTOM. B 3TOM cny4vae ypoBeHb, 0ObeM,
NNOTHOCTb M Macca npoAykta OyaoyT 3HAYMTENbHO OTNNYATLCS OT pearibHbIX
3Ha4yeHun. [Opyrumu crnoBamu, LS KOPPEKTHbIX U3MEPEHUA B pe3epByape He
[OMKHO BbITb MOATOBAPHOW BOAbI.

5.11.3 OnpegenexHne o6bEMa npodykTa Ans BepxHew (camoi nérkon) dasbl
cpeabl, NpuBeAEHHOTO K Temnepatype 15 °C Vis, M°, nponssoantcs no opmyne

Vis = Vo-CTLy (53)
5.11.4 3HayeHne macchl 6pyTTO ANS BepxHeln (camoin nérkon) dasbl cpeabl
Mg, T, npon3BoguTcs no opmyne

Mg = Pn N’oﬂo_s (54)

5.11.5 Macca HeTTO npogykta My, T, BbluUCnisieTcs no popmyne
Mu = Mg+ (1 — (W + Wun + Wxc)/100)) (55)

roe Ws, Wun, Wxc — MaccoBble 01, COOTBETCTBEHHO, BOAbl, MeXaHW4eCKux
npumMecei 1 XNopuUCTbIX coneli B NpoaykTe, %, BBOAATCA B BUOE HAaCTPOEK.

5.12 Mpu NOAKMHOYEHUN ATYMKOB, MMEIOLLIMX TOKOBbIN BbIXOA CTaHAAPTHOIO
avanasoHa, kK mogynto MBB3 npuGop NpousBOAMT U3MEPEHME 3HAYEHUS TOKa Ha
BXOAE W pacyéT Mo HeMy 3HadyeHuss napametpa P (eauHuubl M3MepeHus
napameTpa) no gpopmyre

P = Po + ((P100 — Po)[@ 1 — Ivun)/(Imake — Imun)) | (56)

roe | — U3MEepEeHHOEe 3HaYeHne Toka, MA,;
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IMakc — 3HAYEHUE TOKa, COOTBETCTBYHOLLEE BEPXHEW rpaHule [AuanasoHa,
paBHoe 20 MA anga guanasoHos 0...20 n 4...20, n 5 MA ansa guanasoxa 0...5 MA
(Bug omManasoHa siBNsieTca napameTpoM HacTPOMKM), MA;

IMuH — 3HAYEHME TOKa, COOTBETCTBYHOLLEE HWXKHEN rpaHMUe AuManasoHa,
paBHoe 0 MA ansa gmanasoHoB 0...20 u 0...5, u 4 MA anga gnanasoHa 4...20 MA,
MA;

Pigo — 3HayeHve napameTpa, COOTBETCTBYIOLLEE 3HAYEHMIO TOKA, PaBHOMY
Imakc (MapameTp HAaCTPOWMKK, eOUHMLIBI U3MEPEHMS NapameTpa);

Po —3HauyeHve napameTpa, COOTBETCTBYIOLLEE 3HAYEHMIO TOKA, PaBHOMY
IMun (N@apaMeTp HaCTPOMKN, €AVHULBI U3MEPEHMS NapaMeTpa).

5.13 BenuuvHa Toka Ha Bbixofe npubopa, MA, onpeaenseTtcst no opmyne

Ibix = Imnr + ((Imake — IMur)/(P100 — Po))[{ Pabix — Po) , (57)

roe  Pauix — TeKyllee 3HayeHve uamepsieMoro napameTpa (YpOoBHsi, TeMnepaTypsbl,
JAaBrieHus, ob6bEma, NIOTHOCTU W T.4.), MPMBS3aHHOIO HacTpoilkamu mnpubopa K
TOKOBOMY BbIXOAY (€AMHULEI U3MEPEHUs NapameTpa).

5.14 YnpasneHue knovamm npubopa BO3IMOXHO B ABYX pexumax (3agaérca
ONs KaXOoro Kroya oTAeNbHO HacTPoMKaMm): PyYHOM U aBTOMaTUYECKOM.

B pyyHoMm pexume coOCTOsIHME Khova 33a4aéTcs  COOTBETCTBYHOLMUM
3HayYeHneM HacTpoviku. 3afaHHOe COCTOSHUE COXPaHAETCH B SHEProHe3aBNCUMON
namsAT! faxe nocne BbIKMOYeHUs nuTaHns npubopa. Mocne BknoyeHnsa npubopa
3afaHHOe COCTOsIHME BOCCTaHaBNMBaeTcs.

B aBTOMaTuM4eckom pexumMe BO3MOXHbI ABa BuAa ynpasneHus (3agaértcs
AONs KaXOOoro Kroya oTAeNbHO HacTPOoWMKaMM): MO3ULMOHHBIN U HENpPepPbIBHbIN.

Mpy NO3NUMOHHOM BUAE YMpaBlieHNs COCTOSIHWE KIova onpegensieTcs
TEKYyLWMM 3HayeHWeM napameTpa Pxn, NpuBA3aHHOrO K KM4Yy W 3HAYEHUSMU
noporos cpabaTblBaHUss W T[UCTEPE3NCOoB, 3afaHHbIMW AN KaXgoro Knoya
HacTporKamu.

MepeBoa knto4a B aKTVBHOE COCTOSIHME MpWU yBENMUYeHUU 3HadveHuns Pyn
NPOV3BOANTCS NPU BbINONHEHWUWN YCNOBUS

Pxn = (Prop1 + Pructy) | (58)

roe Prop1 — 3HauveHue nepBoro nopora Cpa6aTbIBaHMﬂ Knw4a, egunHuubl
n3mepeHuna npmneA3aHHOro napameTpa, 3apaéTtcs HacTpoKrKamu;

Pructi — 3HauyeHuns r’mcTepes3nca nepBoro nopora cpa6aTb|Bava Krno4ya,
eOVHUUbI NAMepeHnd NpuBA3aHHOIoO napamMeTpa, 3apaértca HacTporKamu.

MepeBoA Koya B aKTMBHOE COCTOSIHUE MPU YMEHbLUEHUM 3HaueHusi Pin
MPOU3BOAMTCS MPU BbINONHEHUM YCIIOBUS]
Pkn < (Prop2 — Prucr2) , (59)

roe Priopz — 3HauveHue BTOpPOro nopora cpa6aTb|Bava Knw4a, egnHuubl
n3mepeHuna npmneA3aHHOro napameTpa, 3apaéTtcs HacTpoKrKamu;

Pruct2 — 3HauyeHus rmcrepesnca BTOPOro nopora cpa6aTb|Bava Krno4ya,
eOVHUUbI NaMepeHnd NpuBA3aHHOIoO napamMeTpa, 3apaértca HacTporKamu.

lMepeBoa knio4a B NacCUBHOE COCTOSIHME MpPU yBenu4eHuu 3HadeHunsa Pyn
npon3BoanUTCA Npu BbINOJTHEHUN YCNOBUA

Pxn > (Prop2 + Pruct) (60)

lMepeBoa knya B MacCMBHOE COCTOSIHWME MPWU YyMEeHbLUeHUM 3HaveHus Pyn
npon3BoaAnUTCA Npu BbINOJTHEHUN YCNOBUA

Pkn < (Prnop1 — Pructi) (61)

Mpu HenmpepbIBHOM BWAE YNpPaBIEHWs! KIOY MEHSIET CBOE COCTOsiHME B
cooTBeTCcTBMU C 3akoHom LLUVM. Mpu 3TOM ANUTENBHOCTb AKTUBHOTO COCTOSIHMS
Krtoya Takr, MC, paccuMTbiBaeTCs No hopmMyrne

TAKT = TLLIMMmPKJ'I - PO_KJ'I)/(PlOO_KJ'I - PO_KJ'l) ' (62)

roe Tumm  — nepuwop UM kntoua, Mc, 3agaétcsa HacTporkammu npmubopa;
Pioo kn — 3HayeHve napameTpa, NPUBS3aHHOIO K KoYy, COOTBETCTBYIOLLEE

3Ha4eHnto Takt paBHOMY Tuwmm, €AMHWULBI M3MEPEHNS NPUBA3AHHOIo NapameTpa;
Po kn  — 3HayeHve napameTpa, NPUBS3aHHOIO K KoYy, COOTBETCTBYIOLLEE

3Ha4YeHuno Takt paBHOMY HYNIO, €AVHULLI USMEPEHNs NPUBA3AaHHOTO NapameTpa.

Mpu BbiIGOpe napameTpa Tuum CrNedyeT yyYuTbiBaTb, YTO AJIUTENBHOCTb
nepexona Krnioya 13 04HOro COCTOSIHUA B Apyroe cocTasnseT He 6onee 100 Mc.

Ecnu napameTp npuBs3kM Knkoya MMeeT 3HavyeHue “HeT MpuBs3kn’, TO B
kayectBe Pxn nNpvHMMaeTcs 3aaHHOEe 3HavyeHWe COOTBETCTBYHOLLEN HaCTPOWMKM
ans noboro Buaa ynpasneHust.

dusnyeckoe coctosHMe Krtoya (“3aMKHYT” UInu “pasomMKHYT”) onpeaensieTcs
3Ha4YeHWeM napameTpa HacTpOVKkKM "anropuTm paboTbl Kh4a”, KOTOpoe MOXeT
NPVHMMaTb OL4HO 13 ABYX 3HAYEHWI: “NMPSAMOR” Unun “oopaTHbIN”.

Mpu npsAmMom anroputMme ynpaBneHusl akTMBHOMY COCTOSIHUIO COOTBETCTBYET
3aMKHYTOE COCTOSIHME KITtoda, NaCCUBHOMY — Pa30OMKHYTOE.

Mpun obpaTHOM  anropuTMe  yrnpaBfeHUss  aKTUBHOMY  COCTOSIHUIO
COOTBETCTBYET Pa30OMKHYTOE COCTOSIHUE KNtoYva, NacCMBHOMY — 3aMKHYTOE.

5.15 Kaxagbin n3 moagynewn sesoga/sbisoga (MBB1, MBB2, MBB3) cogepxut
NporpamMMHyo peanuaaumio LecTtu nponopuuoHanbHO-NHTerpanbHo-
auddpepeHumansHbix (MUO) perynatopos.

Tekywiee BXOAHOE 3HadeHWe perynupyemoro napameTtpa  (“Bxog
perynatopa”’) MoxeT ObiTb NPUBS3aHO HacTporkamu perynsatopa k niobomy u3
U3MepseMbIX WM  paccuuTbiBaemblx npubopom napameTpoB. BbixogHoe
ynpaBensitoliee Bo3gencteve (“Bbixod perynstopa”’) MoxeT ObiTb MNpPMBSI3aHO K
nobon 13 mmerlwmnxcs B Npubope WCMOMHUTENbHBIX LEeNen, Kakummn SBsSoTCS
TOKOBbIE BbIXOAbl M KIMOYM, HACTPOMKaMK NPUBSA3KM NocneaHux. [ns ynpasneHus
KMOYOM C BbIxoAa perynatopa, Koy AOIKeH ObiTb HACTPOEH Ha aBTOMaTUYECKUiA
pexum paboTbl C HENPEPbLIBHLIM BUAOM YrpaBreHus.

Kakux-nmbo orpaHuyeHuin Ha NopsaoK NPUBA3KK He CyLLeCcTBYeT (Hanpumep,
BXO[bl BCEX PErynaTOpoB npubopa MoryT ObiTb NpUBS3aHbl K OAHOMY MapaMeTpy,
BCE TOKOBbIE BbIXOAbl U KNoyn npubopa MoryT 6biTe NPUBSA3aHbI K BbIXOAY OOHOIO
perynsaropa).

Mporpamma npubopa peanuayeT guckpeTHbIi anroput™ ML, perynsitopa.
OTO 03Ha4aeT, YTO CUMTbIBAHWE TEKYLLEro 3HAYEHUs PErynupyemMon BENMUYMHBI U1
pacyéT HOBOrO0 3HaYeHWs YNpPaBnSAOLWEro BO34EWCTBUS MNPOM3BOAATCA B
onpenenéHHble MOMeHTbl (OTCYETbI) BPEMEHW, KOTOpbIE CreaylT C MHTEPBanom
BPEMEHM, HasblBaeMblM MEepuoaoM AWCKpeTu3aumu perynatopa, Tp, MC,
(NpyHUMaeTcs paBHbIM Nepuody Onpoca [faTtyvka, C KOTOpPOro cuYMTbIBaeTcs
Tekyllee 3HadeHue perynupyemoro napameTtpa, a ana wmogynsa MBB3 -
yABOEHHOMY 3Ha4YEHUIO Nepuoa onpoca TOKOBOro BXoAa MOAyns).

BbluvcneHne 3HayeHnss ynpaBnsoLero BO3AENCTBMA Ans | — TOro OTcYéTa
BpemeHu Ui ocyllecTBnsieTcs perynsatopom no opmyne

I

Ui = Kn i + Kiur Y Ei + Kave L(Ei - Eia)] + (Unr + Usr)/2 + Ucw (63)
0
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roe Kn  — koadbdpuumeHT nepepaum perynatopa, (3apaétcs B BUAE HaCTPOWKM
perynsaropa);

Ei - Tekyllee BblYMCNEHHOE 3HAYeHME OWNOKM perynmpoBaHusa Ans i-Toro
OTCYETa BPEMEHW, eANHMLBI PEerynmpyemMoro napameTpa;

Ei1 — BbluMCNEHHOE 3Ha4YeHue ownbku perynvpoBanms ans (i-1)-ro otcuéra
BpeMeHu (npeLwecTBYIOWero i-My), eAMHULbl perynmpyemMoro napameTpa;

Kt — KOS MDULIMEHT YCUINEHUA MHTErpanbHON COCTaBNSIoOLWEN perynsaropa;

Koo — koadbduumeHT  ycunenusa  anddepeHumansHon  cocTaBnsioLen
perynsTopa;

UHr — HWXKHAS rpaHMua AnanasoHa 3Ha4YeHWn ynpasnsiollero BO3AencTeums,
eavHWLbI NapaMeTpa ynpasneHus (3agaeTcsa B BuAe HacTpoOWiku perynsitopa);

Usr — BEPXHsIA rpaHuLa AmanasoHa 3HaYeHuin ynpasnsioLLero BO3aencTems,
eavHWLbl NapaMeTpa ynpasneHus (3agaeTcsa B BuAe HacTpoWiku perynsitopa);

Ucm — CMeLleHne BbIxoAa perynsatopa, eauHuubl napametpa ynpasrieHus
(3apaéTtca B BUAe HaCTPOWMKK perynaropa).

BbluncneHue 3HavyeHus E; ocyulecTBnAeTCcAa no qaopmyne
Ei = X3Aﬂ - Xi y (64)
roe X3A;1 — 3afjaHHOe 3Ha4YeHue nnapameTpa, perynmpyemoro perynartopom,
eNHUUbI perynmpyemoro napameTpa (Sa,D,aéTCﬂ B Buge HaCTpOIhKVI perynﬂTopa);
Xi — TeKyllee 3Ha4veHue BXxoda peryndatopa, eauvHuubl perynmpyemoro
napameTpa.

BbluncneHve ovepepHoro otcyéta Ui no dopmyrne (64) npovssoauTcs npu
BbINOMHEHUM YCrOBUSA

| Ei | 2 Epey, (65)

roe Eney —30Ha HeYyBCTBUTENBLHOCTM pETynsiTopa, €AUHWLbLI PerynupyemMoro
napameTpa (3agaéTcs B BUAE HaCTPOiKW perynsitopa).

Bbiuncnenne koadduuneHToB Kunt U Koue ocylecTsnseTcs no popmynam:
Kunt = To/Tunt (66)
Kove = Tane/Tp , (67)

rae TuxT — 3HayYeHne MOCTOSAHHOW MHTErpupoBaHus perynsatopa, Mc (3agaértcsa B
BUAE HAaCTPOWKM perynaropa);

Tone — 3HaYeHWe  MNOCTOSIHHOM  AudbdpepeHumpoBaHus  perynaropa, McC
(3apaéTtca B BUuae HaCTPOWMKK perynaropa).

Ecnu 3HayeHune Tuxt 3a0aHO MeHbLUe nepuoga anckpeTtusauun, 1o Kpnt = 0.

Mocne BbluucneHus no gopmyrne (63) 3HadeHne U; npoxoanuT NpoBepKy Ha
HaxoxAeHue B AOMYCTUMOM AManas3oHe 3HaYeHWUW, rpaHnLbl KOTOPOro (HWKHASA U
BepxHss) 3agatoTca HacTponkamu perynsitopa (Unr 1 Ugr). Npu Bbixoae TekyLuero
BbIYMCMIEHHOrO 3HaYeHWs 3a rpaHuLbl AuanasoHa, B KavecTBe TeKyLiero
npuHUMaeTcs 3HadveHne U, paBHOe 3HayeHuto Grnvkanlien rpaH1Lpl AnanasoHa, a
3Ha4yeHue ownbkn He NpubasBnseTcs K MHTerpanbHoN Cymme.

6 OBECNEYEHUE B3PbIBO3AWULWEHHOCTU MPUBOPA

6.1 OGecneyeHne B3pbIBO3ALMLLEHHOCTM LOCTUraeTcs  OrpaHuyeHrem
COOTBETCTBYIOLMX TOKOB W HanpshkeHWn [0 UCKpoBe3onacHbIX 3HAYEHWN.
VckposalmTHble 3NeMEHTbl UMEKT MapKMPOBKY U pa3MeLLeHbl C BbIMNONTHEHUEM
TpeboBaHun NOCT 31610.11.

6.2 3apayy orpaHu4eHus1 BbIXOAHbIX TOKOB W HampshkeHui npubopa Ao
nckpobesonacHbix 3Ha4YeHWI pelatoT 6noku nutanusa B8 n B9, a Takke mogynum
BBoga/BbiBoga MBB1, MBB2 n MBB3.

6.2.1 bnok1 nuTaHWs, NOAKMIOYEHHblIE HEMOCpPeACTBEeHHO k ceTu ~220 B,
50 'y, obecneumBaloT HanpshkeHUe M3oNAUUU MEXAY BXOAHLIMU U BbIXOLOHBIMU
uensammu 3000 B, a mexagy BxoAHbIMW LiensiMM u koprnycom npubopa - 1500 B
NPOMBbILLUNIEHHOW YacCTOThl.

6.2.2 Mutanne T, nNOAKMOYEHHBIX K Mpubopy, BblpabaTbiBaeTca
npeobpasoBaTensMy HanPsHKEHUS!, U30MSALNS KOTOPbIX BblAEPXKUBAET NOCTOSIHHOE
HanpseHne 3000 B.

BxogHble uenu  npeobpasoBaTenen  HanpsbkeHuUst  3allMLieHbl  OT
MOBbILLEHHOIO HaNpPsXKeHUs C NMOMOLLIbIO MPeJoXpPaHUTENEN U 3aLLUNTHBIX ANOAOB.

MuTaHne Ha patumkum nocTynaet 4epe3 Gapbepbl  UCKPO3aLUUTHI,
obecneumBatoLyme:

- ansa mogyns MBB1 HanpsikeHue xonocToro xoaa He 6onee +14,3 B n Tok
KOPOTKOro 3amblkaHusi He 6onee 80 MA;

- ansa mogyns MBB2 HanpsikeHue xonocToro xoaa He 6onee +14,3 B n Tok
KOPOTKOro 3amblkaHusi He 6onee 470 MA;

- ansa moayns MBB3 HanpsikeHue xonoctoro xoga He Gonee +28 B u 1ok
KOPOTKOro 3amblkaHusi He 6onee 59 MA.

6.2.3 MyTM yTeuykn U 3neKTpuYecKkne 3a3opbl UCKpoOesonacHbIX Lenewn
NUTaHWs AaTYMKOB OTHOCMTENBLHO APYr Apyra COCTaBMSOT HE MEHee 2 MM.

CvrHanbl OT [aT4MKOB MOCTYNnalT B CxeMbl Npubopa 4epe3 ONTPOHbI,
pacrnonoxeHHsle Ha nnatax MBB1, MBB2, MBB3, obecneunBatoLine HanpsikeHue
mzonsaumm 1500 B npoMbIWNEHHOM  4acToTbl.  ONTPOHbl, CO  CTOPOHbI
He3alUMLLEHHON YacTW CXeMbl, 3alUMLIEHbl OT MOBbLILIEHHOMO HaMpsKeHUs ¢
NMOMOLLIbIO MPeaoXpaHnUTENEN N 3aLLUNTHBIX ANOLOB.

6.2.4 Pa3zbéMmbl Ans nogknoyeHus uckpobesonacHbix uenen obecneunBaroT
npenoxpaHeHue OT pa3mblKaHUS U UMEKT MapKUpPOBKY:

- ana wmogyns MBB1 “Oatumkn. WckpobesonacHele uenn. Up<l4,3V;
1080 mA; Po<05W; Lo<22mH; Co<l1,8 yF; Rkas<100 Q;  Lkas<2 mH;
Ckas<0,1 uF";

- gna wmoayns MBB2 “[atuuk. WckpobesonacHole uenu. Uo<14,3V;
100,47 A; Po<0,5W; Lo<0,6 mH; Co<1,7 uF; Rkas<6 Q; Lkas<0,5 mH;
Ckas<0,1 pF”;

- ansa moaynsa MBB3 “TokoBble Bxoabl. MickpobesonacHble uenu. Uo<28 V;
1059 mA;  Po<05W; Lo<22mH; Co<0,5puF; Rkas<100Q; Lkas<2 mH;
Ckas<0,1 (V] =
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7 MAPKUPOBKA 1 NNOMBUPOBAHUE

7.1 Ha nepepgHen naHenu npubopa HaHeCeHbl cregylowmne 3HakMm |
Hagnuew:

— TOBapHbIN 3HaK NPeAnPUATUA-U3TOTOBUTENS;

— HassaHue n Tin npunbopa;

- cneuwmanbeHbIf 3HaK B3pbiIBOOE30MacHOCTH;

— 3HaK yTBEpXOEeHWs Tuna cpecTs U3MepeHuit;

— MapkupoBka pas3béma USB;

— MapKMpOBKa KHOMOK KnasuaTypbl.

7.2 Ha BepxHel nNoBepxHOCTU kopnyca npubopa HaHeceHbl criegykoLime
3HaKU 1 Hagnucu:

— HasBaHue 1 Tn npubopa;

- Ex-mapkupoBka “[Ex ia Ga] IIB”;

— cTeneHb 3awuTsl no FOCT 14254;

— rof BbINycKa;

— MNopsaKOBLIN HOMEpP Npubopa No cucTemMe HyMepaLmmn NpeanpusiTus;

— 0003Ha4yeHns No3nLMIn Moaynen pacwmpenns (Hagnucu “M1”, “M2").

7.3 Ha naHenu 6noka nutaHusi BIN8 HaHeceHbI criegyloLwmne Haanmcu:

- Tun 6noka (BrN8);

— MNopsAKOBLIN HOMEpP Groka No cMcTeMe HymMepaLuun NPeanpuaTUs;

— MapKupoBKa pasbéma nuTaHus moayns (Hagnucb “Cetb 220V, 50 Hz,
50 VA");

— MapKupoBKa NapameTpoB npeaoxpaHutenen (Hagnucb “4 A/250 V);

— MapkupoBKka MHTepderncHoro pasbéma (Hagnuce “RS-485") n Lokonéska
€ro KOHTaKTOB;

— MapKMpOBKa CBETOAMOAHbIX MHOUKATOPOB PEXUMOB paboTbl MHTepdelica
(Hagnucu “RxD”, “TxD").

7.4 Ha naHenu 6noka nutanusi BIN9 HaHeceHbl criegylowme Haanucu:

- Tun 6noka (BMN9);

— NopsAKOBLIN HOMEpP Groka No cMcTeMe HymMepaLuun NPeanpuaTus;

— MapKupoBKa pasbémMa nuTaHus moayns (Hagnucb “Cetb 220V, 50 Hz,
50 VA");

— MapKupoBKa NapamMeTpoB npeaoxpaHutenen (Hagnucb “4 A/250 V");

— MapkupoBka MHTepdencHoro pasbéma (Hagnucb “ETHERNET”).

7.5 Ha naHenu mogynsa MBB1 HaHeceHbl cnefytoLwime Haanucu:

- Tun moagyna (MBB1);

— MOPSAKOBLIN HOMEP MOAYMsS MO CUCTEME HYMepauun NpeanpuaTus;

— 0003Ha4eHue pasbéma ons NOAKNIYEHUS M “[aTynkn.
MckpobesonacHble uenn Uo<l4,3 V; 1080 mA; Po<0,5 W; Lo<22 mH; Co<1,8 pF;
Rkas<100 Q; Lkas<2 mH; Ckas<0,1 pF";

— 0003HayeHne pasbeéma [Ans MNOAKMYEHUST YCTPOMCTB C  TOKOBbIMU
BXoAamu “TokoBble BbIXOAb!” 1 MapKUPOBKa €ro KOHTaKTOB;

— 0003HayeHne pasbema Ansl MOAKITYEHUS YCTPOMCTB MPOMbILLSIEHHOWM
aBToMaTuky “Knoun” n MmapkupoBKa ero KOHTaKTOoB;

— MapKupoBKa CBETOAMOLHbIX UHOANKATOPOB PEXUMOB paboTbl NIMHWIA CBA3N
C AaTynkamu, NoAKMYEHHbIMKU K Mogynto (“RxD1”, “TxD1”, “RxD2", “TxD2").

7.6 Ha naHenun moayna MBB2 HaHeceHbI criegytoLime Hagnueu:

- Tun moaynsa (MBB2);

— NOpsAKOBbLIA HOMEP MOAYINS MO CUCTEME HyMepaLuu NpeanpusaTus;

— obo3HayveHune pasbéma ans NMOAKMHYEHNS rn “[aTymk.
MckpobesonacHsle Lenu Uo<l4,3 V; 10<0,47 A; Po<0,5 W; Lo<0,6 mH; Co<1,7 uF;
Rkas<6 Q; Lkas<0,5 mH; Cxas<0,1 pF”;

— o006o3HayeHne pa3béma AN NOAKMIYEHUST YCTPOMCTBA C  TOKOBbIM
BXOA0M “TOKOBbIN BbIXOA” 1 MApKUPOBKA €ro KOHTaKTOB;

— 00603HayeHne pasbEéMa Ans MNOAKMHYEHUST YCTPOWUCTB MPOMBILLNIEHHOW
aBToMaTuKku “Knoun” n MapkmpoBKa ero KOHTaKkToB;

— MapKMpPOBKa CBETOANOAHbIX MHOUKATOPOB PEXMMOB paboThbl NIMHWU CBS3N
C AaT4YMKOM, NOAKIMOYEHHbIM K Moaynio (“RxD”, “TxD”).

7.7 Ha naHenun mogyns MBB3 HaHeceHbI criegytoLimne Hagnueu:

- Tun moaynsa (MBB3);

— NOpSAKOBbLIA HOMEP MOAYINs MO CUCTEME HyMepaLnu NpeanpusaTus;

— 0003HayeHne pasbéma ana nogknoveHns MM ¢ TOKOBbIM BbIXOAOM
“TokoBble BxoAbl. WckpobesonacHble uenu Uo<28V; 10<59 mA; Po<0,5W;
Lo<22 mH; Co<0,5 uF; Rkas<100 Q; Lkas<2 mH; Ckas<0,1 (V]

— ob6o3HayeHne pa3béma AN NOAKMIYEHUST YCTPOMUCTB C  TOKOBbLIMU
BXogamun “TOKOBble BbIXOAbl” U MapKUPOBKa €ro KOHTaKTOB;

— 00603HayeHne pasbEéMa Ans MNOAKMHYEHUSI YCTPOMUCTB MPOMBILLNIEHHOW
aBToMaTuKu “Knoun” n MmapkmpoBKa ero KOHTaKToB.

7.8 MpuBop nnombupyeTca NpeanpuUATUEM-U3rOTOBUTENEM  3TUKETKaMWU
KOHTPOIS BCKPbITUSI.
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MCNOJIb3OBAHUE NO HA3HAYEHUIO

8 OBLUUE YKA3AHUA NO SKCNNYATALUU

8.1 Ha Bcex cTagusix 3Kcnnyatauuu pyKOBOACTBYWTeCh NpaBunamu u
yKa3aHWsIMW, MOMELLEHHBIMW B COOTBETCTBYIOLLMX pasfenax AaHHOW YacTu.

8.2 Mepen Hauyanom 3KcniyartauuMu NpoBeCTU BHELUHWIM ocMOTp npubopa,
AnNsi YEro NPOBEPUTD!

— OTCYTCTBME MEXaHWYECKMX TMOBPEXOEHUA Ha Kopnyce Mo npuduHe
HEKa4yeCTBEHHOW YNaKoBKU UM HEMpPaBWUbHOW TPAHCMOPTUPOBKMY;

— KOMMNIEKTHOCTb NpuGopa cornacHo pasgeny “KomnnektHocTs” nacnopra
YHKP.466514.022 INC;

— COCTOSIHME NTaKOKPACOYHbIX, 3aLLUMTHBIX U ranbBaHUYECKMX MOKPbITUIA;

— OTCYTCTBME OTCOEAVHSIIOLMXCS UMM crnabo 3aKkpenmnéHHbIX 3MeMEHTOB
BHYTpy npubopa (onpefenuTe Ha Cryx Npu HaknoHax);

— Hanuuue u cocTosiHMe nnom6 NpeanpuUATUS-U3roTOBUTENSI.

8.3 B cnyyae 6GonblUOM pasHOCTM TemnepaTyp Mexady CKMaackumu u
paboynMMmn yCroBUSIMK, TONYYEHHbIA CO ckrmada npuGop nepen BKOYEHUEM
BblaepXmBaeTcs B paboynx YCroBUAX He MeHee YeTbIPEX YacoB.

8.4 lNocne ANUTENBLHOrO XpaHeHWs WNU TPaHCMOPTUMPOBAHWA B YCMOBUSAX
NOBbLILLEHHOW BIAXHOCTU I'Ipl/l60p BblepXnBaeTca B HOpMalibHbIX YCNoOBUAX He
MeHee BOCbMW 4acCoB.

8.5 YcTtaHoBka npubopa

8.5.1 MpuBop ycTaHaBnvMBaeTcs B MNOMELeHUM C  WUCKYCCTBEHHbIM
ocBelleHMeM Ans  oBecneyeHuss BO3MOXHOCTU  KpYrIIOCYyTOYHOW  paboThl.
YcTaHoBka npubopa Npou3BOAUTCS Ha LWWT noTpebutens. PekomeHayemoe
nocafloyHOe MEeCTO Ansi yCTaHOBKU Npubopa NpuBeAeHO Ha pUCyHke 3.
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PucyHok 3 — PekomeHgyemoe nocaflodHOe MeCTo Ansi yCTaHoBkU npubopa

dukcauns npm60pa Ha WwuTe ocyuwectendaeTcda C MNOMOLbIO ‘-IeTpréX
NPWXUMOB, PacMofOXKEHHbIX C TbIfIbHOM CTOPOHbI fINLLEBOM NaHenm an6opa.

8.5.2 B mecte yctaHoBkM npubopa HEOGXOAMMO HanuyMe poseTku Ans
noaknoyYeHus npudopa k cetu nutaHus ~220 B, 50 'y 1 3a3eMNsOLWLEro KOHTYpa.

8.6 lnA MOAKNIOYEHNs [[aTYMKOB MCMONb3YKTCHA >XryThl, BXOAslMe B
KOMNMEeKT nocTaBku. [Onsi NoakmioYeHusi BHELLHUX YCTPOWCTB M3roToBUTb MMbkune
KabernbHble MepeMblYKn, MUCMONb3ys BXOAALUME B KOMMMEKT NOCTaBKW OTBETHbIE
yacTn pasbémoB. Pacnariky npomsBecTW COrnacHo cxemam MOoOKMOYEeHUA (CM.
npunoxenne C). [lanee nogknounTb XryT 1 Nepemblvkn K pasbémam npubopa u
NPOMEXYTOYHbIM  KNeMMHbIM  coeguHuTensm. Kabenw, nogkniovaemble K
pasbémam npubopa, AOMKHbI 3aKPenasaTbCA C MOMOLLbI0 BUHTOB (TaM rAe OHu
€CTb), BXOASALWMX B KOHCTPYKLMIO OTBETHBIX YacTeN.

8.7 MNpn komnnekTaumm npubopa 6Grokom nutaHuss BI9 nogkntoveHue K
cetn Ethernet npousBogutcs kabenem, anekTpuyeckass Cxema KOTOpOro
npvBeaeHa B npunoxenuu D. MNpu 3TOM, B 3aBUCMMOCTU OT TWMa NOAKIHOYEHWS,
BO3MOXHbI [iBa BapuaHTa kabens.

Ecnu npubop noaknoyaeTcst kK ceTn Yyepes ceTeBol kommyTatop (“switch”)
unn koHueHTpaTop (“hub”), gomxkeH mcnonb3oBaTbcs npsimoi Ethernet kabenb,
ob6a pasbEéMa KOTOPOro MMEKT OOUHAKOBYK LIOKOMEBKY B COOTBETCTBUM C
TpeboBaHusimu cneumdumkaummn EIA/TIA-568A unu EIA/TIA-568B.

Ecnv npubop nopkntovaeTcss K KOMMbOTEPY MO CxeMe “Todvka-Touvka”
(HenocpeACTBEHHO K CeTeBOW nnaTe KOMMbTepa), AOMMKEH WCMONb30BaTbCS
nepekpéctHuil Ethernet kabenb, oAWH pa3béM KOTOPOro UMEEeT LIOKONEBKY B
CcoOTBeTCTBUM cOo cneundukaumen EIA/TIA-568A, a BTopo — B COOTBETCTBUN CO
cneumndmkaumen EIA/TIA-568B.

8.8 [lo BkntoyeHUs npubopa 03HaKOMbTECb C pasgenamu “YkasaHue mep
©e3onacHocTn” n “lMoaroToBka k paboTe 1 Nopsiaok paboThbl”.

9 YKA3AHUE MEP BE3OMNACHOCTHU

9.1 K MOHTaxy (4eMOHTaxy), aKcnnyaTauum, TeXHU4eckoMy obCnyXnBaHuo
N pemoHTy npubopa [OMKHbI JOMycKaTbCA nvua, U3yymBLUME PYKOBOACTBO MO
aKcnnyaTaumm, npolleawne NHCTPYKTax no TexHuke 6esonacHocTv npu paboTte ¢
3NEKTPOTEXHNYECKMMMN YCTAHOBKaMM W PaJMO3NEKTPOHHOW —arnnapaTypon U
M3yyYMBLLUME  [OKYMEHTbl, YyKa3aHHble B pasgene 10  “ObecneyeHue
B3PbIBO3ALLULLEHHOCTU NMPU MOHTaxe npunbopa”.

9.2 B npu6ope nmeroTcsl Lienu, HaxoAALWMEeCH NoA ONacHbIM AJIS XKU3HU
HanpsixeHuem ~220 B. Kateropuyecku 3anpelyaeTcsi akcnnyaTtauus npubopa
NpU CHATbIX KPbIWKaX M KOXyXaX, a Takke MPU OTCYTCTBUM 3a3eMIieHusl
Kopnyca npu6opa.

9.3 Bce Buabl MOHTaXa M AeMOHTaxa npubopa NpousBoAWTb TONMbKO Nput
OTKIMIOYEHHOM OT CETU NEePeMeHHOro Toka kabene nuTaHus.

9.4 He ponyckaeTcsi akcnnyaTauusi npubopa npu HesakpenneHHbIx kabensx
CBSI3V C A@TUYMKaMU U BHELUHUMMW YCTPOUCTBAMM.

9.5 3anpelwjaeTcsi ucnonb3oBaHUe B KavyecTBe Harpys3ku Ans Knro4ven
npubopa naMmn HakanuBaHUs MoLWHOCTbLIO 6onee 60 BT.
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10 OBECMNEYEHUE B3PbIBO3ALWULWEHHOCTHU NMPU MOHTAXE NMPUBOPA

10.1 Mpu moHTaxe npmbopa HeobXo0AMMO PYKOBOACTBOBATHLCS:

- “UHCTpyKuMen no MOHTaxy 3neKTpoobopyaoBaHUS, CUMOBBIX W
oCBeTUTErNbHbIX ceTel B3pbiBoonacHbIx 30H BCH332-74/MMCC CCCP”;

- “MpaBunamu ycTporncTea anekTpoyctaHoBok” (MY, wecToe nsganHue);

— HacTOSILLUUM LOKYMEHTOM U APYrMMK PYKOBOASALLMMY MaTepuanamu (ecnm
nmerTcs).

10.2 Mepen MoHTaxoM npubop [OMmKeH ObiTb OCMOTPEH.
HeobxoAnMO 06paTUTL BHUMaHWE Ha cregyoLlee:

— MapKMPOBKY B3pbIBO3aLUMTLI U NpeaynpeanTensHble Haanucy;

— OTCyTCTBME noBpexaeHnin obono4ku npubopa;

— Hanu4yue BCeX KpenéxHblX aNeMeHTOB.

Mpn aTom

12 XAPAKTEPHbIE HEUCINMPABHOCTU U METO bl UX YCTPAHEHUA

12.1 MNepeyeHb XapakTepHbIX HeWcrnpaBHOCTel npubopa M MeToabl UX
yCTpaHeHus npuBeaeHsl B Tabnvue 1.

Tabnuua 1
HanmeHoBaHne B
HEUCMPaBHOCTH, ee €posiTHas nputinHa MeTog ycTpaHeHus
nposienenue HencnpaBHOCTU

10.3 Posetka ~220 B ansa nogknio4yeHUs BUNKM NUTaHUA npubopa
[OJMKHA ObITb NOAKMIOYEHA K KOHTYPY 3a3eMJieHus.

10.4 Mo OKOHYaHUM MOHTaXxa [OMMKHO ObiTb MPOBEPEHO COMPOTUBIIEHUE
3a3eMIA0LLEr0 YCTPOWCTBA, KOTOPOe AOSHKHO BbiTh He Gonee 4 Owm.

10.5 Mo OKOHYaHUM MOHTaXa [OMMKHO ObiTb MPOBEPEHO COMPOTUBIIEHUE
3a3eMIA0LLErO YCTPOWCTBA, KOTOPOe AOSHKHO BbiTh He Gonee 4 Owm.

11 NOAroTOBKA K PABOTE U NOPAOOK PABOThDI

11.1 MpuGop obcnyxuBaeTcs OMepaTopoM, 3HAKOMbIM C  paboToi
pafMO3NeKTPOHHOWM annapaTypbl, M3y4uMBLUMM PYKOBOACTBO MO 3KCMnyaTauuu,
PYKOBOACTBO onepaTopa, NPOLUEALIMM UHCTPYKTaX Mo TEXHUKe Ge3onacHoCTv npwu
paboTe C 3NeKTPOTEXHUYECKUM 0BOpYAOBaHMEM, @ TakKe UHCTPYKTaX MO TEXHUKE
6e3onacHocTV npy paboTe ¢ B3pbIBO3ALLMLLEHHBIM 3NEKTPOOBOPYOBaHMEM.

11.2 KommyTauuss OaTyMkoB W BHELUHWX YCTPOWUCTB,
npubopy, nNpomMsBOAUTCA COMMacHO CXeMam MNOAKIYEHNN,
npunoxexun C.

noakn4yaemMblX K
npuBeaeHHbIM B

11.3 Ecnn npubop kommyTtupyetca ¢ OBM BepxHero ypoBHsi U SIBRisieTca
Hambonee yganeHHbIM B CETU, MOCTPOEHHOW Ha OcHoBe MHTepderica RS-485, Ha
nnate 6noka nuTtaHua BIl18 HeobxoAMMO NOAKMYMTL COrNacyrowWwnii pesucTop
YCTaHOBKOW MepeMblvku Ha BUNKY J1.

11.4 BkntounTte npmnbop B ceTb 220 B.

11.5 MpoBepbTe paboTocnocobHocTb npubopa U
nporpamMMmpoBaHue CornmacHoO PyKoBOACTBY onepaTopa.

npousseanTte ero

11.6 Mpu oBHapyXeHUM HeucnpaBHOCTU nMpubBopa HEOBXOAMMO OTKMHOYUTH
ero ot cetu. Mo mMeToauke pasgena “XapaKkTepHble HEUCNPaBHOCTU U MeToAbl UX
yCTpaHeHus" yCTpaHUTb BO3HUKLIYKO HeucnpaBHOCTb. [locrne  ycTpaHeHus
HEWCNpaBHOCTY 1 NPOBEPKM NpuBop roToB k paboTe.

11.7 OanbHenwyto
PyKOBOACTBY onepaTopa.

paboty ¢ npuGopom  NPOWU3BOAMTb  COrMacHO

Mpu BKMIOYEHUU MpU-
Gopa HeT MHdopMaLmu
Ha ero uHamkaTopax

OtcyTcTBYET Hanps-
XeHue ceTu

Meperopenu BCTaBku

nnaBkue  CETEBOrO
dunbTpa Onoka
nuTaHus

Mpubop BbIWEN u©3
CcTpos

Jlnuam, OTBETCTBEHHbIM 3a
AneKkTponnTaHue, YCTpaHUTb B
COOTBETCTBMM C AENCTBYHOLLNMMU
npasunamMun npuHYnMHY OTCYTCTBUA
CeTeBOoro HanpsxeHua

MpousBecTn  3amMeHy
BCTaBOK

nnaBKnX

Mpowv3BecT! peMOHT npubopa unu
3aMeHy Ha UCTMPaBHbI

HeT curHanoB TOKOBbIX
BbIX0Z0B NpuGopa

HesepHo 3anporpa-
MMUpOBaHa NpUBA3-
Ka TOKOBbIX BbIXOA0B

Mpon3secTn nporpaMMupoBaHve
npubopa cornacHo PykoBoacTea
onepartopa YHKP.466514.022 PO

He paboTtaioT Kknoum
npubopa

HesepHo 3anpor-
pamMmmupoBaHa npu-
BSI3Ka Krtoven

lMpon3secTn nporpaMmMmupoBaHve
npubopa cornacHo PykoBoacTea
onepatopa YHKP.466514.022 PO

Het cBsAsn npubopa ¢
OBM BepxHero ypoBHS

HeBepHo 3anporpa-
MMUWpPOBaHbl  napa-
MeTpbl MHTepgenca

Mpon3secTn nporpaMMupoBaHue
npubopa cornacHo PykoBoacTea
onepartopa YHKP.466514.022 PO

B

npouecce paboThl

noAaBUNnNCb AnarHocTu-
Yyeckme coobLeHus

Cwm. PykoBogcTtBo onepatopa YHKP.466514.022 PO

HOpManbHowM

12.2 B ocTanbHbIX cryyasix [nsl peMOoHTa COCTaBHbIX YacTel npuGopa
criegyeT PyKOBOLCTBOBaTbCS AMArHOCTUHECKUMU COOBLLEHVSIMU, BbIBOAVMBIMU
NpMGopoM Ha ero UHAMKATOPbI.

13 TEXHUWYECKOE OBCITYXXMBAHUE N NOBEPKA NMPUBOPA

13.1 TexHnyeckoe o6GCNyXMBaHME MPOBOAMTCA C Lenblo obecrnevyeHus

paboThbl

n  CcoxpaHeHuda

AKCnNyaTauMoOHHbIX U

TEeXHN4YECKNX

XapakTepUucTuk an60pa B Te4eHWe BCero Cpoka ero aKkcnmnyatauun.

13.2 Bo BpeMsl BbIMOMHEHMs1 pPaBoT MO TEXHWUYECKOMY OBCIYXUBAHMIO
Heo6Xx0aMMO BbINOMHATL YKasaHus, NpueseaéHHble B pasgenax 9 u 10.

13.3 TexHuyeckoe

obcnyxusaHve B

Te4YyeHne FapaHTI/II7IHOFO CpokKa

KCnnyaTtaumn anl60pa npon3BoanTCA npeanpuAaTnemM-m3rotoBmTenem.

13.4 ExxerofiHbli yxoq NpeanpusiTMeM-noTpebutenem BKIOYaeT:
— 04nCTKYy npubopa oT Nbinu;
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— NpOBepKy HaAEXHOCTU MPUCOEeOMHEHUs, a Takke OTCYTCTBUE OBpLIBOB
UNu NOBPEXAEHUN U3OMSALMN COEANHUTENBHBIX Kabeneu;

- NpoBepKy NPOYHOCTM KpEenexa COCTaBHbIX YacTei npubopa;

- MpOBepKy ka4yecTBa 3a3eMIieHus kopnyca npudopa.

13.5 MoBepka NpuGopa npoussoamTcst coBMecTHo ¢ MMM, nogknoYaemMbimMm k
npubopy, MO COOTBETCTBYWOLMM MeTOAMKAM MOBEPKM Ha U3MepuTenbHble
CUCTEMbI, B COCTaB KOTOPbIX BXOAUT Nprbop.

14 NMPABUJTIA XPAHEHUA U TPAHCIMTOPTUPOBAHUA

14.1 MpuGop B ynakoBke NpUroAeH Ans TpaHCNOpTUPOBaHUS NoGLIM BUAOM
TpaHcrnopTa C 3aluMToN OT NPAMOro nonajaHust aTMOCcEpHbIX 0CadKOB, KpoMe
HerepMeTU3NPOBaHHbLIX OTCEKOB camorieTa.

14.2 XpaHeHue npubopa OCyLLecTBnsSIeTC B YMNakoBKe, B MOMELLEHUSIX,
COOTBETCTBYHOLLMX YcnoBuam xpaHeHus 5 FTOCT 15150.

B OOKyMeHTe NPUHATbLI cneaywme cokpalleHua:

AO
ACY TN

Bl
OT™
an
avy
MBB

- akKUMOHepHoe o6LecTBo;

- aBTOMaTu3npoBaHHaa CuUcCteMa ynpaslieHUA TexXHONOorm4yeCcknmMmmn

npoteccamu;

- BNoK NUTaHUS;

- [aT4YMK TeMnepaTypbl MHOFOTOYEYHbIN;

- NNTOTHOMEP KUOKOCTU;

- [ATYMK YPOBHS YNbTPa3BYyKOBOW;

- MoAynb BBOAA/BbIBOAA,;

- NponopLuMoHarnbHO-UHTerpanbHo-anddepeHUmanbHbI perynaTop;
- nporpamMmmHoe obecneyeHue;

- NEepBUYHBI NpeobpasoBaTenb;

- NpaBuUna yCcTpPoWCTBa 3MEKTPOYCTaHOBOK,;

- NOrPY)KaeMblil YyBCTBUTESbHbIN 3NIEMEHT;

- paAMOBOITHOBEIN 4ATYMK YPOBHS;

- YPOBHEMEP TPOCMKOBLIN PagMOBOSHOBBIN;

- YYBCTBUTENbHbIA 3IEMEHT;

- LWUNPOTHO-UMMYTbCHAst MOAYNSALMS;

- 3MNEKTPOHHAs BblYMCNIMTENbHAS MALLUWHA;

- A4eiika UHOUKaLUuu;

- lYelika U3MepeHnst OTHOCUTENbHOIO AAaBNEHUS;
- NPOTOKON Nepeaayn rmneprekcra.
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MpunoxeHue A
(o6si3aTensHoe)
CtpykTypa 0603HaveHuss npubopa

KoHTtponnep TAMMA-8MA - X - X - X TY 4217-039-29421521-07

Tun 6noka NuTaHusi, BXxogsiLero B coctas npubopa: D — BI18; E — bIM9

Tun moaynsi BBoAa/BbIBOAA, YCTAHOBMEHHOTO B NocagoyHoe mecto M2 npubopa: A — MBB1; B — MBB2 (cm. npum.);
C - MBB3; 0 — B nocago4Hom mecte M2 npubopa HeT mogyns

Tun moaynsi BBoAa/BbIBOAA, YCTAHOBMEHHOTO B nocagoyHoe mecto M1 npubopa: A — MBB1; B — MBB2 (cm. npum.);
C - MBB3; 0 — B nocago4Hom mecte M1 npubopa HeT mogyns

Tun npubopa
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MpunoxeHne B
(obsi3aTensHoe)
[abapuTHble pa3mepbl npubdopa

27,5

Cems
220V, 50 Hz

MecTa NnomMoOupoBKM

KonTponnep FTAMMA-8MA
[Exia Ga] IIB IP30

2000 Ne[00T]

231 100
30Ha MOHTaxa
kabenbHoM cetTn

I '

(I
n | <
o] ©| ~
— | -

I I !

|

220

FTAMMA-8MA Ke

—~~ AnbGarpoc

208
204

O

Z)
N

7
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MpunoxeHune C
(obs13aTenbHOE)
CxeMbl nogkntoyeHuin npubopa

Al
"RS-485"
(6I18) X3
Llenb | <«
DATA+ | 5 & K 9BM
DATA 7 BEPXHEero
- J YPOBHSA
SGND [0 | %
"Ethernet"
(BMN9) X4
e X1 X2 Uenb | <& < SBM
Tb
XD+ 1 BEPXHEero
~220 B, 50 ru TxD- 2 YPOBHS
RxD+ 3
RxD- 6
Al - xoHTponnep TFAMMA-8MA ;
X1 - poseTka ceTeBas;
X2 - kabenb NUTaHMs KOHTPOMNepa;
X3 - Bunka kabenbHas ¢ koxyxom DB-9M (BXoAWT B KOMMNEKT NOCTaBKN KOHTpoOnnepa);
X4 - Bunka kabenbHas TPR-8P8CS c konnavykom TPC-1/G (BXOAMUT B KOMMEKT NOCTaBKN KOHTpoOnnepa).

PucyHok C.1 — Cxema noAKmoveHns K KOHTPOnnepy CeTn nuTaHns n nitepdgencos cesasn ¢ IBM BepxHero ypoBHS

KoHTtponnep TAMMA-8MA. PykoBoACTBO MO aKcnsyaTtaumm



B1
(kaHan namepeHun 1)

A2

]
Uenb | o
Oteer |1 Al "[aTunKm.
3anpoc |2 [ X3 VickpoGesonacHas uenb" Gi
+U 3 LiBeT nposoga - | Uenb Kown™ 1hy xT2 N ot +60 B
Obuwmi | 4 3eneHblit — 1 |Otser1 Lemb |- 1
i dvonetoebit ] 2 |3anpoc 1 swi+ | 1 =i &)
I KpacHbIN — 9 [tUl1 SW1- 9 = =
= i cepbiit (YepHbiid) — 10 |O6wwuin 1 sSw2+ | 3 = ®
B2 § i KENTblif — 8 |Orser 2 Sw2- | 11 = 53
(kaHan nsamepeHui 2) I CUHUIA {7 [3anpoc 2 swa+ | 6 = ®
| OpaHKeBblii — 15 |+U2 Sw3- | 13 = =
Uemb | o - KopuuHeBblii 1 14 [O6wnii 2 SwW4+ | 8 Fa &)
OtBer |1 ] SW4- | 15 —
3anpoc |2 —
+U 3 — "TokoBble Bbixoab!" [X2 XT3
Obwmn | 4 Uemb | R1
COUT1+ 6
couTti-| 7 R2
- couT2+ 2
cout2-| 1
Al - xryT YHKP.685622.008 (BX0oaWT B KOMMMEKT NOCTaBKM KOHTponnepa);
A2 - mogyns MBB1;
B1, B2 - MM ¢ npotokonom obmeHa AO “Anbbatpoc” (AYY2M, OYY6, ATM2, ON11);
E1l..E4 - ycTponcTBO CurHanmusaumu;
F1...F4 - BcraBka nnaekas Bl11-1 1A Ar0.481.303 TY;
G1 - UICTOYHUK NuTanus (Hanpumep, ATH-1061);
R1,R2 - MCNOMHUTENbLHOE YCTPONCTBO C TOKOBbLIM BXOAOM (COMPOTUBIIEHME Harpy3kn He 6onee 500 Om - 20 MA,
conpoTtusneHne Harpy3kn He 6onee 2,0 kOm - 5 MA);
X1 - po3eTka kabenbHas DB-15F ¢ koxxyxom (BXOOUT B KOMMIEKT MOCTABK/A KOHTPONepa);
X2 - BUrka kabenbHas DB- 9M ¢ koxxyxoM (BXOOWUT B KOMMIIEKT NOCTaBKN KOHTPOMepa);
XT1...XT3 - KNeMMHbI COeaAnHUTENb NOoNb30oBaTens.

PucyHok C.2 — Cxema nogkntoueHms MM n BHELWHUX yCTPOUCTB K moaynto MBB1
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A2

Bl Al "[aTyunk.
| XT1 I X1|WckpobesonacHas uens" Gl
Llens [ _ /l\ LiseT npoBoga —>—| Uenb "Knroun" X1 __c+ +60 B
Otser | 1 " \| i 3eneHbli —1 1 [Otser Lens |->>- XT2 1
3anpoc| 2 I T 1 cvonetosbit [ 2 |3anpoc Swil+ 1 = ®
+U 3 — I KpacHbIi — 9 [+U Swi- 9 — =
06| 4 ) ? cepblit (Y4epHbiit) ] 10 |O6wwni Sw2+ 3 = ®
| j swz- |11 —
TokoBbIV BbIXOA" | X2 XT3
Lenb |—=& R1
CouT+ | 6 f
COUT- 7

Al - xryT YHKP.685622.008 (BXoOUT B KOMMNJSIEKT NOCTaBKM KOHTpOepa);

A2 - mogyns MBB2;

Bl - [N ¢ npoTtokonom odomeHa AO “AnbbaTtpoc” (POY3, YTPL);

El, E2 - YCTPOWCTBO CUrHanusaumu;

F1, F2 - BCTaBka nnaskas BlM11-1 1A Ar0.481.303 TV,

Gl - UICTOYHUK NuTaHna (Hanpumep, ATH-1061);

R1 - NCMNOJSTHUTENbLHOE YCTPOMCTBO C TOKOBbIM BXOAOM (CONpPOTMBIEHME Harpy3ku He 6oree 500 Om - 20 MA,

conpoTmBneHne Harpy3ku He Bonee 2,0 KOMm - 5 MA);
X1 - poseTka kabenbHast DB-15F ¢ KOXXyxoMm (BXOAMT B KOMMMEKT NOCTaBKU KOHTPOMnepa);
X2 - BUnka kabernbHas DB-9M c KoXXyxoM (BXOAUT B KOMMIIEKT NMOCTaBKN KOHTPONNEPa);

XT1...XT3 - KNeMMHbI COEAVHUTENb NoNb30BaTeNS.

PucyHok C.3 — Cxema nogkntoueHms MM n BHELWHUX yCTPOWUCTB K moayrnto MBB2
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A1

B1
(kaHan namepeHun 1)

—\ X1.1| "TokoBble BXOAbI"
XT1
Lens | < > Lens G1
*Unm | 1 -~ 1| € "Knioun" nt +60 B
+BbIX | 2 G 3 | CUR1+ Ueme |5
GND |3 Swi+ 1
% Swi- 9
= Sw2+ 3
Sw2- 11
Sw3+ 6
Sw3- 13
Swa+ 8
Sw4- 15
B2
(kaHan usMepeHuit 2) "Toxosbie BbIXOMBI x5y oy
| X1.2|"TokoBble Bxoasl" | Lens |—<& R
XT2 —
Lens | < > Uenb CouT1+| 6 L1 |
+Unut|[ 1 %\i 7 | +E2 COouT1- | 7 R5
+lBbix | 2 < 9 | CUR2+ COUT2+| 2 1 |
GND |3 couTt2- | 1
A1 - moayns MBB3;
B1, B2 - MM ¢ TOKOBBLIM BLIXOAOM CTAHAAPTHOIO ANanasoHa;
E1..E4 - yCTPOWCTBO CUrHanuaauum;
F1..F4 - Bcraska nnaekas BrM1-1 1A Aro.481.303 TY;
G1 - UICTOYHUK NuTaHua (Hanpumep, ATH-1061);
R1,R2 - ncnonHuUTenbHoe yCTPOMCTBO C TOKOBbLIM BXOAOM {CONpOTMBREHNe Harpy3ku He 6onee 500 Om - 20 MA,
CconpoTmBreHne Harpysku He 6onee 2,0 kKOM - 5 MA)
X1 - BUIKa kabenbHas DB-15M ¢ koxyxom (BXOAMT B KOMMNMEKT MOCTaBKW KOHTponnepa);
X2 - poseTka kabenbHas DB-15F ¢ koxkyxoM (BXOAMT B KOMMSEKT NOCTaBKN KOHTPOMNEPa);
X3 - BUNKa kabenbHasi DB-9Mc koxyxom (BXOAUT B KOMMMEKT NOCTaBKM KOHTponnepay);

XT1...XT4 - KNeMMHbI COEANHUTEND MNOSb30BaTENS.

PucyHok C.4 — Cxema nogkntodenus MMM 1 BHeLWwHMX ycTponcTs K moagynto MBB3
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MpunoxeHune D
(obs13aTenbHOE)
CxeMbl anekTpuyeckmne npuHUMnuanbHble kabenewn Ans nogknodeHns npubopa k cetn Ethernet

X1 X2
Llenb KoHT. KOHT. Llenb
TxD+ 1 1 |TxD+
TxD- 2 2 TxD-
RxD+ 3 3 |RxD+
RxD- 6 6 |RxD-

X1,X2 - Bunka kabenbHasg TPR-8P8CS ¢ konnaykom TPC-1/G.
OnekTpoMoHTax BbinonHATb UTP kabenem kateropum “5”.

PucyHok D.1- Cxema npsimoro Ethernet-kabens ans nogknioyeHus npubopa kK ceTeBOMY KOMMYTaTopy

X1 X2
Llenb KOHT. KOHT. Lenb
TxD+ 1 3 |TxD+
TxD- 2 6 |TxD-
RxD+ 3 1 RxD+
RxD- 6 2 |RxD-

X1,X2 - Bunka kabenbHas TPR-8P8CS ¢ konnaykom TPC-1/G.
OnekTpoMoHTax BbINonHATL UTP kabenem kateropum “5”.

PucyHok D.2 — Cxema nepekpéctHoro Ethernet-kabens Ansi nogknioyeHnst npubopa kK KoMMbTepy

28
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CCbIJTOYHBIE HOPMATUBHBLIE JOKYMEHTbI

O6o3HayeHne OKYMEHTa, Ha KOTOpbIV AaHa
ceblnka

Homep pasgena, nyHkTa,
noanyHKTa, PUCyHKa, NPUNoXeHus,
B KOTOPOM AaHa cchblka

FOCT 12.2.007.0-75

2.143

FOCT 14254-2015 1.4,7.2
FOCT 15150-69 1.4,14.2
TOCT 31610.0-2014 (IEC 60079-0:2011) 15
OCT 31610.11-2014 (IEC 60079-11:2011) |1.5,6.1
"OCT IEC 60079-10-1-2013 1.1
FOCT P M3K 60079-20-1-2011 11,15
FOCT P 8.595-2004 5.6, 5.10
TP TC 012/2011 TexHun4eckun pernameHT | 1.2, 1.5
TamoxxeHHoro cotsa

MW 2632-2001 PekomeHngaums. lMnoTtHocTb | 5.6, 5.10
HedTN M HedTenpoayKToB U KO3IPULUNEH-

Tbl OGBEMHOMO pacLUMPEHUst N CXKMMAEMOC-

TW. MeTofbl 1 nporpaMmbl pacyeTa.

MY3-86 [lpaeuna ycTpowcTBa anekTpo-|10.1
ycTaHoBOK. M3paHue wecToe, nepepabo-

TaHHOe W [JOMOMHEHHOe, C WU3MEHEHUSIMU.

Mocksa, MnasrocaHeprounsgaTt, 1998 r.

MHCTpyKUuMst Mo MOHTaxy anektpoobopyao- | 10.1
BaHWSA, CUMOBbLIX W OCBETUTENbHbIX CceTeu
B3pbIBOONAacHbIX 30oH BCH332-74/MMCC

CCCP

EIA/TIA-568A 8.7
EIA/TIA-568B 8.7
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