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HacToawum JoKyMeHT pacnpocTpaHsaeTCa Ha ypoBHEMeEpPBI yrbTpa-
3BykoBble «B3JIET YP» ncnonneHun YP-2xx n npegHasHadeH ans o3-
HaKOMMEHNA C YCTPOMUCTBOM ypOBHEMepa M MOpsaKoM ero akcnnyaTa-
uumn. Yactb | cogepkut TEXHUYECKOE ONMCaHME U METOAMKY MOBEPKK, a
yacTb || — nopsigok ncnonb3oBaHus Npubopa npu akcnnyatauuu.

B cBs3uK ¢ nocTtosiHHOM paboTon No ycoBepLleHCTBOBaHUIO npubopa
BO3MOXHbl OT/MYMS OT HACTOSLLEro PyKOBOACTBA, HE BIMSOLIME HA
METPOSIOrMYECKNEe XapakTePUCTUKN U (PYHKLMOHAmNbHbIE BO3MOXHOCTHU
ypOBHeEMEpa.

MEPEYEHb NPUHATBLIX COKPALLEHNNA

AC - aKycTMyeckas CUCTEMa;

ACY - aBTOMaTn3npoBaHHas CUCTeEMa YrnpaBIieHUs;
B3 - BYTOK NCKPO3ALLUUTHBIN;

AL - 6NOK M3MepUTENbHbLIN LNPOBOW;

BK - Briok KomMMyTauuu;

BUI - BCTPOEHHbIN UCTOYHUK MUTaHNS;

KK - XXUOKOKPUCTanIMYecknun MHOMKaTop;

MBI - UICTOYHUK BTOPUYHOIO MUTAHUS;

% - KOMIMSEKC NOBEPOYHbIA MMUTALNOHHBIN;
HC - HewTaTHas cuTyauus;

HCX - HOMUHarnbHasa cTaTu4ecKkasa xapakTepucTuka npeobpasoBaHus;
oT - OTKas;

MK - NepcoHarbHbIN KOMMbIOTEP;

Mno - NporpamMmmMHoe obecneveHue;

M - NepBUYHbIN NpeobpasoBaTereb;

Mari - Nbe303NEKTPUYECKMI Npeobpa3oBaTenb;
cu - CEPBUCHbLIN LEHTP;

TMNC - TepmonpeobpasoBaTenb CONPOTUBIEHNS;
YB - YHUBEpCanbHbI BbIXOS;

Y3C - YNbTPa3ByKOBOW CUrHarM;

YP - YPOBHEMEP;

| - 9KcnnyaTaunoHHasa JOKyMeHTaLUus.

MPUMEYAHUE. Bug HaumeHoBaHUs unm o603Ha4YeHns!, BbIMOSTHEHHOrO B
TEKCTe U Tabnuuax >XUMpHbIM WpndToM, Hanpumep: MapamMeTpbl 00bLEKTa,
COOTBETCTBYET €ro otobpaxeHuto Ha gucnnee npubopa.

* % %

¢ YposHemep yrnbmpa3ssykogol «B3JIET YP» 3apesucmpuposaH 8 ['ocydapcm-
8eHHOM peecmpe cpedcme uamepeHul P® nod Ne 22590-07 (cepmucbukam
06 ymeepxdeHuu muna cpedcmes usmepeHut RU.C.29.006.A Ne26883).

¢ YposHemep ynbmpa3ssykogoli «B3JIET YP» pa3peweH K rNpuUMeHeHUr Ha
rnpousgodcmeax u obbekmax, nodOHad30pHuIx PedeparsibHou criyxbe rno
3K0J102U4ECKOMY, IMEeXHO/102U4eCKOMY U amoMHOMYy Hal30py (pa3spe-
weHue Ne PPC 00-27979).



1. OMACAHUE U PABOTA

1.1. HasHauyeHue

1.1.1. YpoBHemep ynbTpassykoBon «B3JIET YP» ucnonHeHun YP-2xx npeg-

HasHayeH Ans aBTOMATM4YEeCKOro GECKOHTaKTHOro WM3MepEeHUsT YPOBHS
XMOKNX BELLECTB C LUMPOKMM CMEKTPOM CBOWMCTB (BKMio4as arpeccus-
Hble) B eMKOCTSIX, XpaHUNuLLax, pesepByapax, OTKPbITbIX KaHamnax u Ha
Apyrux o6bekTax. [IByxkaHanbHOe UCMOMHEHVE YPOBHEMEPA NO3BOMSET
OHOBPEMEHHO obcnyxuBaTb ABa 0O0bekTa. YpOBHEMEP MOXET Takke
NMPUMEHSITLCS B KAYECTBE MHOIOYPOBHEBOIO CUMrHanm3aTopa.

YpoBHEMEP MOXET MPUMEHATLCA B pPas3fn4YHbIX OTpacnsax npo-
MbILLIEHHO-X03IMCTBEHHOIO KOMMJIIEKCa, BKYaTbLCA B COCTaB MHAOP-
MauUWOHHO-n3MepuTenbHbIX cuctem, ACY Tl u 1.4.

1.1.2. YpoBHemep obecnevnBaeT:

naMepeHne anctaHumm Ao rpaHunubl pasgena cpen n ypoBHA XUOKOCTU;

ornpeneneHve cpeaHero ypoBHSA U nepenana ypoBHsI Npy AByXKaHanb-
HOM MCMOSTHEHWW;

onpeperneHne HanoyiHeHnAa eMKOCTU MO YPOBHIO;

onpeaeneHne obbema XX1OKoCTK, a Takke HamnonHeHve no obbemy npu
BBOAE B NpUBop 06 bEMHO-YPOBHEBOW XapaKTEPUCTMKN EMKOCTMU;

M3MepeHne 3HavyeHWs TemnepaTypbl B CTBOPE aKyCTUYECKOW CUCTEMbI
(AC) npu komniekToBaHuM ee TepmonpeobpasoBaTensaMuM COMpPOTUB-
nexus (TMC);

NHOWKALWNK0 N3MEPEHHbIX, PacyYeTHbIX, YyCTAHOBOYHbIX, apXMBUPOBAHHbIX
napameTpoB, TeKyllen AaTbl U BPEMEHW Ha BCTPOEHHOM >XUAKOKPW-
ctannuyeckom nugukatope (PKKW);

BbIBOA Pe3yribTaTtoB I/13MepeHI/II7I B BMAae MMnNyJribCHO-4aCTOTHbIX, TOKO-
BbIX CUTHANOB N NNOrM4YeCcknx CUrHanos;

BbIBOJ, U3MepPUTENbHOW, ANAarHOCTUYECKOW, YCTAaHOBOYHON N apXMUBHOMN
MHopMauuKn no nocregoBaTefibHbIM UHTEpdencam RS-232 n RS-485
nnn no nHtepdgency Ethernet;

apXvVBUPOBaHUE pe3ynbTaToB M3MEPEHUI B YACOBOM M CyTOYHOM apXu-
BaX, B MHTEpPBanbHOM apXxuBe C yCTaHaBMMBaeMbIM MHTEPBANOM apXu-
BMPOBaHMS, a Takke - AaHHbIX 06 OTKasax M HewTaTHbIX CUTyauusix B
cneumanbHbIX apxuBax;

aBTOMaTUYECKNN y4EeT U3MEHEHUS CKOPOCTU pacnpocTpaHeHus ynbTpa-
3ByKa Mpu U3MEHeHun coctaBa nNnbO napameTpoB rasoBoOW cpefbl C
nomoubto penepa nnun TrC;

COXpaHeHMe YCTaHOBOYHbIX U HACTPOEYHbIX MapameTpoB B 3HEProHe-
3aBNCUMON NaMSATHU;

BO3MOXXHOCTb NMPOrpaMmMHOro KOHOUIrypupoBaHUsi CUCTEMbI U3MEPEHUS
C y4eTOoM 0COBEeHHOCTEN MOHTaXa ypoBHEMEpPA Ha 0ObEKTE;



- aBTOMATMYECKUM KOHTPOSlb M WHOMKAUMIO Hannyma HeucnpaBHOCTEN
YpPOBHEMEPA N HELUTATHbIX CUTYaLUN;

- 3aLLUMTY apXMBHbIX U YCTAHOBOYHbIX AaHHbIX OT HECAHKLIMOHMPOBAHHOIO
gocrtyna.



1.2. TexHU4YeCKne xapakTepucTukm

1.2.1. OCHOBHble TEXHUYECKMEe XapaKTEePUCTUKN YpOBHEMEpPa MpuBeOEeHbl B

Tabn.1.
Tao6nuua 1
HavmeHoBaHue napameTtpa 3HayeHne napameTpa [MprumeyaHus
1. KonnyecTtBo kaHanoB n3MepeHust 1vnn 2 Mo 3akasy
2. lnanasoH n3amMepeHns ypoBHsI, MM: ot 0 go 14 200 Mpum. 1
o1 0 o 13 600 Mpum. 2
3. Hanbonblee 3|:|aqu|/|e namepsaemon 15 000 Mpvm. 3
ANCTaHUMW, MM:

4. HanmeHblLee 3HavYeHne namepsaemMon gmc- 1400 Mpum. 1
TaHUUU, MM 800 Mpum. 2
5. HanpsikeHune nutaHna NnocTosiHHOro Toka, B 24 Cwm.n.1.2.5
6. NoTpebrnsemast MOLWHOCTb, BT He 6onee 20

7. CpegHsisi HapaboTka Ha OTkas, 4 75 000
8. CpegHumn cpok cnyxobl, net 12

NMPUMEYAHUA.

1. Mpwu ncnonb3osaHum AC c penepom.

2. Mpn uncnoneszoBaHun AC ¢ TepmonpeobpasoBaTeniem co-

NPOTUBJIEHUA.

3. OuctaHuus — pacctosiHne ot 6a30BOKM MIOCKOCTM OO rpa-

HULbI pasgena cpeq.

1.2.2. Pa3pagHOCTb MHOMKaALUMN 3HAYEHNA n3MepaeMbiX NapamMeTpoB ykasaHa
B Tabn.b.1 MpunoxeHna b yacTtu |l pykoBoacTBa no akcniyaTaumm.

1.2.3. YpoBHemep obecneymBaeT BbIBOA pPe3yfbTaTOB W3MEPEHUA C MOMO-
LLbHO:

- YHMBepCarbHbIX BbIXO4oB — OT 1 0o 9 (no 3akasy);
- TOKOBbIX BbIXOZOB — [0 2 (MO 3akasy);

- nHTepgenca RS-232 (RS-485);

- UHTepdenca Ethernet (no 3akasy).

1.2.4. KonnyecTBOo 3anncen B apxuBax 1 XXypHanax ypoBHemepa:
- B YacoBom apxuse — 1440 3anucen (rnybuHa apxmsa - 60 cyToOK);
- B CyTO4HOM apxuBe — 60 3anucen (rnybuHa apxmusa — 2 mecsaua);

- B MHTepBaryibHOM apxmBe — O

6000 3anucen;

- B XXypHane nosnb3oBaTtens — ao 1000 3anuvcen;
- B XypHarnax HewTaTHbIX CUTyauui n3amepuTenbHbIX KaHanos — Ao 512

3anncen Ha KaHarn;

- B XXypHane HewTaTHbIX CUTyauun YHUBeEpCanbHbIX BbIXOAOB — A0 512

3anuncen;

- B XXypHane oTka3oB — o 60 3anucewu;
- B XXypHane pexumoB — 0 512 3anucen.
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CpoK COXpaHHOCTM MHbopMaLMK B ypoBHEMEPE MPU OTKIHOYEHHOM
BHELLUHEM NUTaHuM He meHee 1 roaa.

1.2.5. lMnuTtaHne ypoBHeMepa OCYyLEeCTBNAETCS CTabunuanmpoBaHHbLIM Hanps-
XEeHMeM MOCTOAHHOro TOKa 3HadeHwemM u3 guanasoHa (22 + 29) B ¢

ypoBHeM nynbcauumn He 6onee +1,0 %.

MnTaHmne OT ceTn nepemMeHHOro Toka HanpsbkeHnem 220 B yacro-
Tonm 50 Iy ocyuwecTBndeTcs 4Yepe3 WUCTOYHWK BTOPUYHOIO MNUTaHUSA

(VIBIM).

1.2.6. Ycnosua akcnnyataumm no FOCT 12997 n cteneHb 3awmTbl o FOCT
14254 (MOK 529-89) cocTtaBHbIX 4acTen ypoBHemepa NpuBeOEeHbl B

Tabn.2.
Tabnuua 2
‘pynna ycTom4mBoCTU
CocTaBHble Temnepatypa | OTHocuTenbHas p|§|lo I'(%/CT 12997 CTESQHM
yacTtu oKpy)katoLlero BNa)KHOCTb o -
ypoBHEMepa BO34yXa, OKpy>xatoLero K BO?’p'e,MCTBV'w =
o0 BoanyXa, % cuHycouaansHon |atmocdepHoro|no FOCT
' BUBpaLMK JaBneHns 14254
He Gonee 80 npwu
. TemnepaTtype
1. bnok VI:;}MEGIEI)VITeﬂbeIVI or 5 10 50 10 35°C P54
LmndppoBow L (6e3 KoHAeHcaLUM
Bnaru) N2
2. Briok koMmmyTaLmn He Goree 100 npw
EK-201 OT MuHyc 20 10 70| ‘remnepatype IP65
3 = no0 40°C P2
.I'lbe3oaneKkTpuyeckmn oT MuHyc 20 80 50, (¢ koHpeHcaumelt IP67
npeobpasoBaTtens MOrT ot 1 a0 100 Bnarmu)
He 6onee 95 npwu
Temneparype
4. TepmonpeobpasoBaTerb |ot MuHyc 50 go 50 10 35°C N3 IP65

conpotuenenusa TIC

(6e3 koHpeHcaumm
Bnaru)

1.2.7. Bug v maccorabapuTHble XapakTepPUCTUKM COCTaBHbIX YacTel ypOBHe-
Mepa npveeeHbl B [NpunoxeHun A.



1.3. MeTtponornyeckmne xapaktepucTuKku

1.3.1. MNpegensl gonyckaemon abCoMOTHON MOrpeLHOCTU U3MEepeHUst ypoB-
HA A onpegensatTca No aMnpuyeckon dopmyne:

A = +4 + k-G-(D — DR)?, mwm,
rae G — mogynb TemnepaTypHOro rpagueHTa ra3oBol cpedbl B CTBOpe
3ByKOBOZa BAOSb ero ocu, °C/wm;
k=10 °C™" — koachPULIMEHT NPONOPLIMOHANBLHOCTH;

D — n3MepeHHoe 3HayYeHue OUCTaHUMM OO0 MOBEPXHOCTM pasgdena
cpea, M;

DR — anctaHuusa go penepa, m. na AC ¢ TINC DR=0.
3Ha4veHne TemnepaTypHoro rpagueHta G onpegensetcsa no op-
Myne:
g li-te
D
roe t1 — Temnepartypa rasoBon cpeabl OKOMNO Mbe303NIEKTPUYECKOro
npeobpasosateng, °C;
t, — Temnepartypa. rasoBov cpeabl y MOBEPXHOCTM pasgena
cpen, °C.
1.3.2. lNpegensl 4oNyCKaeMoOW OTHOCUTESNBHOM NOrpPeLHOCTM YpOBHEMEpPA Mpu
onpeaeneHnn BpEMeEHHbIX MHTepBanoB He npebiwatoT + 0,1 %.



1.4. CocTtaB

1.4.1. CocTaB ypoBHeEMepa Npu NocTaBke — B COOTBETCTBUM C Tabn.3.

Ta6bnuua 3
HanmeHoBaHue Kon. [NpumeyaHne

1. Bnok namepuTtenbHbIn LM POBOK 1 Mpum. 1
2. AkycTtunyeckas cuctema 1-2 Mpum. 2
3. bnok kommyTauum 1-2
4. VICTOYHUK BTOPUYHOIO MUTaHWUS 1 No 3akasy
5. KoMMNnekT MOHTa)XHbIN 1 Mpum. 3
6. lMacnopTt 1
7. KoMnnekT akcnnyaTtaunoHHOM JOKYMEHTaUun B COCTaBe: 1

- PYKOBOACTBO MO akcnnyaTauum u. |, Il

- UHCTPYKLIUS MO MOHTaXy

MNMPUMEYAHUA.

1. KonnyecTtBo kaHanoB U3MepeHud, a Takke KOSIM4ecTBO WU
TUMN MoAYJSen BHELLHUX CBA3EN — NO 3aKaay.

2. Tun 1 KONMYeCTBO — MO 3akaasy.

[Mpn TMNOBOM NOCTaBKe  aKyCTUYECKNE CUCTEMbI UCMONHEHUN
AC-1xx-xxx, AC-6xx-xx0 n AC-7xx-xx0 KOMMMEKTYTCA TepmMonpeod-
pasoBartenamu conpotmenexHna «B3JIET TIC» ¢ HOMMHanNbHOW cTaTu-
yeckoun xapakTepuctmkon npeobpasoBaHus (HCX) 500 Wqpo = 1,3850.

KomnnektoBanme AC NpuUCOEOUHUTESIbHOM apMaTypon Npou3BoO-
anTcs B cootBeTeTBUM € TUNom AC 1 KapTon 3akasa.

3. MNpu TMnoson noctaske gnuvHa kabenen BK-BULL — 10 m.
[nuHa kabens no 3akasy go 250 m.
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1.5. YcTpoucTBo u paborta

1.5.1. MpuHUKMN paboTbl
1.5.1.1. MpuHumn paboTbl ypoOBHEMEpPA OCHOBaH Ha WCMNOSb30BaHUM MeToha
aKyCTU4YeCKOW NokKaLuu 4epes rasoBylo cpefy rpaHvubl ee pasgena c
xngkon cpegon (puc.1).
M3l cHayana uanyyaeT ynbTpassykoBon curHan (Y3C) no Ha-
npaBfeHno K NOBEPXHOCTWN pa3fena cped, a 3aTeM npuHMMaeT oTpa-
KEHHbIN 3X0-CurHan.

MMoHT acEHEBII Bazoeaa ¥ eTAHOE OYHEIN
» 1
paamer; AC II0CKOCTE matpyGox

oTCYeTA )
IIpubopeas
ILI0CKOCTE

oTCcYeTa

r////?' ////A'!-l'lf/////
i & 1 e 7y .
' 'c
-
" . '(‘—__‘_‘_‘__H_""“" AeVvEOBOT
z L ¥ h
=) E— — i JdepsxaTem
_— = e | P
— = emep
e — I
LJ _ -1
PSP i Ad—: IlopepxHocTE
¥ ——— pazgena cpeqg
A - — —
T i — -
L | I
N Sy

Puc.1. Cxema namepeHusi ypoBHS.

Mo namepeHHoOMy 3HayeHuo BpeMeHu npoxoxaeHua Y3C B nps-
MOM K obpaTHOM HanpasneHun T 1 BeENUYMHE CKOPOCTM pacnpocTpa-
HeHnst Y3C B rasoBon cpege C paccynTbiBaeTcsl pacCcTOsAHUE r OT U3-
nyyawoLien noBepxHOCTU npeobpasoBaTtensa A0 MOBEPXHOCTM pasgena

cpeq no dhopmyre
C-T
r=——.
2
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1.5.1.2.

1.5.1.3.

1.5.1.4.

1.5.1.5.

1.5.1.6.

1.5.1.7.

Ans yno6cTBa oOuUEHKM pe3ynbTaToB U3MepeHur noroxeHne Gasosown
NNOCKOCTK, OT KOTOPOM BeAEeTCHA OTCYET pacCTOSHUSA, NPUBA3AHO K
BHELLHEN MOBEPXHOCTU KOHCTPYKUUKU, Ha koTopon kpenutca M3M1. [pu
3TOM mMsMepsiemasa auctaHums D paBHa paccTosiHMio OT 6a30BOW Mnnoc-
KOCTW oTcYeTa [0 NOBEepPXHOCTU pa3saena cpeq

D=r+dD,

roe dD — cmelleHne Hyns.

C y4yeTOM M3BECTHOM BeNUYMHbl Ba3sbl u3MepeHusa ypoBHs B paccunTtbl-
BaeTcA Tekyllee 3HavyeHne ypoBHS H no popmyne

H=B-D,

roe B — pacctosHne oT 6a30BOM NIIOCKOCTW oTcyeTa 4O AHA €MKOCTU
WAV 0O HEKOTOPOM YCITIOBHOM MITOCKOCTU, OTHOCUTENBHO KOTOPOK onpe-
AensieTcqa 3Ha4YeHne ypoBHS.

MNpy HeoBXoAMMOCTW onpeaeneHnst BENUYNHbI HAMOMHEHMST KOHTPOSIN-
pPyeMOoI eMKOCTHM MO YPOBHIO B NpMOOp nonb3oBaTenem BBOAUTCS BENU-
YyMHa MakcuMmarnbHoro ypoBHsi Hmakc. Tekyllee 3HayeHne HamonHeHUs
paccunTbiBaeTcs B npoLieHTax oT Hmakc.

[na onpegeneHust Tekywero 3HayeHust o6beéma Xungkoctn V B KOHTPO-
NMPYeEMON eMKOCTN B YPOBHEMEP BBOAUTCHA OObEMHAsa XapakTepucTuka
EMKOCTU. PYHKUNA «OOBEM — YpOBEHb» pPaCCUMTbIBAETCH, UCXOAA U3
fapameTpoB €MKOCTW, WU OonpenenseTcs 3KCnepuMMeHTarnbHO 1M nocne
BBOAA B NpuOOP COXpaHAeTCss B €ro 3SHEpProHe3aBMCUMMOW NaMsATW.
YpoBHemep npeagycMmatpuBaeT BBoA 0 32-X nap 3HaYeHUn «OOBLEM —
YPOBEHbY.

Ecnu B YpOBHEMED BBEeAEHa 00BbEMHas XapaKkTtepuctumka €MKOCTH, BO3-
MOXHO onpeaeneHne TeKyLIJ,ef/'I BeIIMYNHbl HanNoJliHEHNA No o6bemy B
npoueHTax OT MaKCMMaribHOro 3Ha4eHuA obbEMma KOHTpOﬂMpyeMOVI
€MKOCTMU.

MockonbKy ckopocTb pacrnpocTpaHeHuss Y3C 3aBuUCUT OT napameTpoB
rasoBou cpeabl (TemnepaTtypbl, BMaXHOCTW, AaBfeHUs, cocTaBa rasa),
TO ansa obecneyeHus 3agaHHOW TOYHOCTU M3MEPEHUN B YpPOBHEMepe
NPeAyCMOTPEHbI PasfnyHble CNocoObl onpeaeneHns 3Ha4YeHust CKOpo-
ctn Y3C B 3aBUCMMOCTM OT TUNa ucnonodyemomn AC:

a) ecnn B COCTaBe aKyCTMYECKON CMCTEMbl UCMONb3yeTcsa pe-
NepHbIN OTpaxaTenb B BUAE LMNUHAPA, PACNONIOXEHHOrO Ha NyTu pac-
npocTpaHeHnst akyctmyeckoro nyya (AC-40x-xx0, AC-50x-xx0), To aTo
No3BOMSET ONpeaendaTb TeKyllee 3Ha4YeHMe CKOPOCTU C y4eTOM U3BECT-
HOro 3Ha4YeHnsi paccTosiHUA OT 6a30BOW MIOCKOCTN OTCHETa A0 penepa

2. (DR - dD)
TR !

C-=

roe Tr — Bpema npoxoxaeHus Y3C go penepa n obpaTtHo;
DR — ancraHuus oo penepa;
dD — cmelleHne Hyns.
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1.5.1.8.

MPUMEYAHUME. 3HaveHna napameTtpoB DR v dD onpegensioTtca
no pesynbTatam KanmbpoBKW ypOBHeEMepa Npu BbiNycke M3 NpPou3BOAa-
CTBa U 3aHOCATCS B MacnoprT.

0) ecnn B cocTaBe aKyCTUYECKOW CUCTEMbl MCMOSb3YHTCA
TepmonpeobpasoBartenu conpotusneHns (AC-11x-xxx, AC-12x-xxx, AC-
61x-xx0, AC-62x-xx0, AC-71x-xx0, AC-72x-xx0), TOo TekyLiee 3Ha4yeHne
ckopoctn Y3C paccunTbiBaeTCs C MCMNOSb30BaHMEM 3MMUPUYECKON
dopmysibl, yyuTbiBaKOWEN TemnepaTtypy rasoBOoW cpefbl, B KOTOPOW
npoucxoauT pacnpocTtpaHeHne Y3C

C=Cy+0,59-t,

roe Co — ckopoctb Y3K npu Temnepatype 0 °C, m/c;
0,59 — koappuumeHT, m/c-°C;

t — TekyLlee 3Ha4yeHne TemnepaTtypbl ra3oBov cpefbl, UISMEPEHHOE
ypoBHemepom, °C.

NMPUMEYAHUE. 3HaveHne napameTpa Cyp ons BO3gyxa onpenens-
eTcs B pesynbTaTe KannbpoBKW Mpu BbiMycke U3 npomsBoAacTBa. Ecnn
COCTaB rasoBoy cpefbl Ha 00bekTe (BHYTPU KOHTPONMPYEMOro pesep-
Byapa) oTfiMyaeTcs OT BO3adyxa M Npy 3TOM UCMOoMb3yeTcs AC-
11x-xxx, AC-12x-xxx, AC-61x-xx0, AC-62x-xx0, AC-71x-xx0, AC-
72x-xx0, TO oNga nNpaBUNbBHOIO onpefeneHus ypoBHEMEPOM TeKyLLero
3HadeHust ckopoctn Y3C HeobxoauMo BbINOMHUTL KOPPEKTUPOBKY 3HAa-
yeHus napametpa Cp Ha obbekTe B cCOOTBETCTBMM N.5.3 OOKYMeEHTa
«YpoBHemep yrnbTpassykoBon «B3JIET YP». UcnonHeHus YP-2xx. Uk-
CTPyKumMsi no MoHTaxy» B17.00-00.00-20 M. MapameTp Cy oToGpaa-
eTcs Ha gucnnee npubopa B Buae CO.

B ypoBHeMepe C uUenbio MOBbILWEHUA MOMEXOYCTONYMBOCTU U3MEPU-
TEeNbHOro TpakTa NpeayCMOTPEHbI PEXMM aBTOMAaTMYECKOro noucka wu
CnexeHna 3a None3HbIM 3X0-CUrHarnomMm Ha hOHe NMOMEX U PEXUM PYYHO-
ro noucka. NMomexun moryT BbiTb 0OYCNOBMEHbI MHOTOKPaTHbIMK NEPEOT-
paxeHnsamn Y3C 1 Hannumem Ha ob6bekTe TEXHONOMMYECKUX oTpaxarte-
nen (Hanpumep, nonacTten Ans nepeMeLnBaHng XXUOKOCTEN).

B pexume aBTOMATMYECKOrO MOMCKA MCNONb3yeTcs oauH U3 4-x
KpUTEpUEB ANs NOMCKa MONIe3HOro 3X0-CUrHamna, OTPaXKeHHOro OT rpa-
HULbI pasaena cpea.

Mpouenypa HaCTPOWMKM PEXMMOB MOMCKa MOME3HOro 3XO-CurHana
npuBeaeHa B AOKYMEHTE «YpoBHeMep yrnbTpa3ssykoBon «B3JIET YP».
NcnonHeHus YP-2xx. MHCTpykumsa no moHTaxy» B17.00-00.00-20 NM.

[Mocne HaxoxgeHusa nonesHoro curHana PopMmpyeTcs OKHO crie-
XeHus. CurHanel, He nonagarwlime BO BPEMEHHOW WHTeEpBar crexe-
HWUA, He yuuTbiBaKOTCA Npnbopom. Kputepun noncka nonesHoro curHana
B peXmnme aBTOMaTUYECKOro crnexeHms npueeneHsl B Tabn.b.2 yactu Il
AaHHoro pykoBoactea MPO®UIIb KAHAI X / Mowuck no:.
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1.5.2. YcTpouncrteo

1.5.2.1. CTpyKTYypHaa cxema ypoBHeMepa fnpuBeadeHa Ha puc.2.

Yyvy

——
——

——
— —

=24 B

RS-232

RS-485

MMNynbCHO-4acTOTHbLIN
WIY NOrUYecKUin curHan

Bbixoabl
CEepPBUCHbIX
moaynen

YpoBHemep
Brnok nsmeputenbHbI LM POBOMU
Moayni. usmeputens MnaTta BblMUCAUTENS
Vhankatop - |- KoMGurHMpoBaHHLIN P
Moayrb
______ |
: CepsucHblii — — — — —
mogyns b — —{— —F
L — _@/ —
~—————n
KnasnaTypa > | CepBucHbli p— — — — — |
| mogyns b — — — —H
_____ J
Mnarta nsmeputens
A A A A A
! ! ! L 4 A
| | |
| | I
I I Moaynb | Y vy
: : BUM : Mnata B
. : Bun
1 1 1
| | |
| | |
| | |
| | |
| | |
I I I
- -5
. !
! |
BK-201 BK-201
LI
: I : pTTTTTTTTTTTTTTTTS
| - o I I
P ™ nan AC Net ! i' nan AC N2
_____ 11 | 1 1
r i1 Fo=="5 i L ope—m— |
 TNC2 ! 1——p) TNC 1! l———i TNC 11 |
| P, F] | P Fl | lmaaaa JI :
| N 1

men

~220B 50 'y

AC — aKkycmudeckasi cucmema, BUI — ecmpoeHHbIU ucmoYyHUK numa-
Husi; Bl — ucmoy4Huk emopu4yHo20 numarus; [13F1 — nbe3oanekmpu-
yeckul rnpeobpasosamens, BK — 6nok kommymauyuu,; TIC — mepmo-
rnpeobpaszosamersib COMPOMUBsIeHUS.

Puc.2. CTpykTypHas cxema ABYyXKaHanbHOro ypoBHemepa.
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YpoBHEMEp COCTOUT U3 Broka U3MepuUTenbHOro LMgPOBOro U of-
HOWM UKW ABYX aKyCTUYECKMX CUCTEM C Mbe303NEKTPUYECKMMU Npeobpa-
3oBaTensmMu. Kpome Toro, B .COCTaB ypoBHEMEpPA BXOAST OMOKM KOMMY-
TauMmn Y UCTOYHUK BTOPUYHOIO NMUTaHUS.

lMbe3oanekTpuyecknii npeobpasoBaTeflb aKyCTUYECKOW CUCTEMBI
npeaHasHayeH ans uanyyeHns n npmema ynbTpasByKOBbIX KONebaHuNn.

[na obecneveHusa TodyHocTn uamepeHmn AC komnnektyetca Tr1C
nMbo crneuunanbHbIM penepHbIM oTpaXKaTenem.

Briokn koMmyTauum npegHasHayeHbl ONs CoeQVHEHUst Kabenen
CBA3MN.

KonuyectBo AC, BXxogswmx B COCTaB YpOBHEMEPA, 3aBUCUT OT BU-
Aa ncnonHeHuns npubopa.

1.5.2.2..OcHoBHbIMUK anemeHTamu BUL, anaoTca nnatbl nsmeputens n BblYUC-
nntens.

N3meputenb obecneynBaeT 30HAMPOBAHNE NMOBEPXHOCTU XULOKOCTH
(dbopmupyeT 30HaMpYOWMe numnynbscbl anga M3ll, npuHuMmaeT n ycunu-
BaeT curHansl oT [13l1), namepeHme BpemeHu npoxoxaeHums Y3C B
npssMOM 1 obpaTHOM HarnpasfieHnn 1 MHPOPMaLUMOHHbIN 0bMeH ¢ nna-
TOW BblYUCUTENS.

Bbluncnvtens oCyLLeCTBSET pacyeT BblYMCAAEMbIX NapameTpos,
NHAPOPMALIMOHHBIN OOMEH C NNaTton N3MEPUTENS U BHELLHMMWU YCTPOR-
CTBaMu, apxmBMpoBaHue nHpopmaumm, ynpasnseT paboTon 3feKTpoH-
HbIX MOAYMen BHELLUHMX CBA3EN, XUOKOKPUCTanNIM4ecKoro uHaukartopa
n obecneuvnBaeT paboTy KnaBmaTypbl.

[na obecnevyeHns BHELLHNX CBA3€EW YpOBHEMEpPA Ha nfaTe BblYMC-
nnTensa yCTaHOBMEH 3MEKTPOHHbIN KOMOMHMPOBAHHbBI MOAYIb YHUBEP-
canbHoro Bbixoga 0 m nocnepoBaTtenbHbIX MHTepdencos RS-232 un
RS-485.

Kpome TOoro, mo 3akasy Ha nnaTy BbIYUCAUTENS LOMOSHUTENBbHO
MOXHO YCTaHOBWUTb [0 ABYX 3MEKTPOHHbIX CEPBUCHLIX MOAYSen BHELU-
HUX CBSA3EMN:

- OOQVH 1NK ABa 4-KaHarnbHbIX MO4YINS YHUBEPCAlbHbIX BbIXOA0B;
- MOAYJS1b TOKOBOIO BbIXOAa;
- moaynb Ethernet.

YnpaeneHne paboTon ypoBHEMEpPA U MHAUKALMUSA U3MEPUTENBHON,
YCTaHOBOYHOW, OWMArHOCTUYECKOW, apXMBHOM WHdOpMauun obecneyu-
BaeTcsa C nomMolbio knasmatypbl u rpadudeckoro XKW. Mepuon o6-
HOBNEeHUs TekyLen nHgpopmaummn Ha akpaHe XKW coctasnset 1 c.

1.5.3. Pexxumbl paboTbl
1.5.3.1. YpoBHEMEP MMEET TpU pexunma paboTbl:
- PABOTA — akcnnyaTtaunoHHbIN peXnm (pexxmm norib3oBaTens);
- CEPBUC — pexum noaroToBkM ypoBHEMEPA K AKCMyaTauumu;
- HACTPOWIKA — pexvim HacTpOWMKM 1 NOBEPKM YPOBHEMepaA.
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Pexumbl oTnuyatoTcs ypoBHEM A0CTyna K MHopMauuun (MHOUUM-
pyemon Ha gucnnee n/unu nepegasaemon no nHtepgencam RS-232,
RS-485, Ethernet) n BO3MOXHOCTSIMU MO W3MEHEHUIO YCTAHOBOYHbIX
napameTpoB ypoBHEMEPA.

HaunbonbLummm Bo3amMokHocTAMM obnagaeT pexxum HACTPOWMKA. B
3TOM pexnumMe MHOULMPYIOTCA BCE NapameTpbl U BO3MOXHA Moauduka-
LUMS BCEX HACTPOEYHbIX napamMeTpoB. HavMeHbLUMMKU BO3MOXHOCTSMN
obnapaet pexum PABOTA.

YnpaBneHve paboTon ypoBHEMEPA B pasfiMyHbIX pexumax ocyle-
CTBMSETCA C KnaBMaTypbl U OPraHM30BaHO C MOMOLLbIO CUCTEMbI MEHIO
N OKOH Pa3HOro ypoBHsi, 0OToGpaxaeMbix Ha agucnnee. MNMopsaok ynpas-
NeHns, cucTtemMa NHAMKaLUK, B3aMMOCBSI3N MEHIO U OKOH, a Takke Tab-
nuubl-napaMmeTpoB, MHOULMPYEMbIX Ha aucrnnee, npueedeHs! B [puno-
xeHnusax A, b yactu Il pykoBoacTBa no aKcnyaTauuu.

[na ynpaeneHusa paboTon ypoBHeMepa BO3MOXHO TaKXe UCMOSb-
30BaHMe NepcoHanbHOro KoMnbloTepa, NOoAKNoYaemMoro no uHTepgen-
cy RS-232 (RS-485) unun nntepdenicy Ethernet.

1.5.3.2. Pexxum paboTbl 3agaeTcss KOMOMHaUnen Hanmuus / oTCyTCTBUS 3aMblka-

HUSA C NOMOLLIbIO NMepeMblvek KOHTaKTHbIX nap J3 1 J4, pacnonoXeHHbIX
Ha KoMOGuHupoBaHHOM moayne «RS-232 / RS-485 / yHuBepcanbHbIn
Bbixoq, O».

CootBeTcTBME KOMOMHALMKA pexumam paboTbl nNpuBeAeHO B
Tabn.4, rae « + » — HanNW4YMe 3aMblKaHWUS KOHTAKTHOW napbl, @ « - » —
OTCYTCTBME 3aMbIKaHMSI.

Tabnuua 4

Pexum paboTbl

KoHTakTHas napa

HasHaueHune pexvma

J3 J4
PABOTA - - oKcnnyaraums
CEPBU/C - + [MoaroToBKa K aKcnnyaTauum
HACTPOWKA + - Hactpoiika

BHUMAHWE! 3anpeliaeTcs CHATME W yCTaHOBKA MepeMblveKk Mnpu
BKITHOYEHHOM nuTaHum npubopa.

1.5.3.3. Pexxum PABOTA — 370 pexum akcnsnyatauyum ypoBHemepa Ha obbekTe.

B pexume PABOTA nonb3oBaTtenb MMeeT BO3MOXHOCTb npocMmart-
puBaTsb:

a) n3MepsieMble 3HaAYeHUs1 NapamMeTpOoB: YPOBHS, OUCTaHLMM,
o6bema, HanosIHEHUS MO YPOBHIO, HAMOSHEHUSI IO O0ObEMY, CKOPOCTU
Y3C, TemnepaTtypbl, pasHOCTM YPOBHEN U CPEOHEr0 YPOBHA NO ABYM
TOYKaM (TOMbKO B ABYXKaHANbHOM UCMNONTHEHUN YPOBHEMEpPA);

0) copgepXnmoe apxvBOB W XYPHanoB (3a MWCKIOYEHNEM
«KypHana nonbsoBaTensay»);

B) KOH(UrypauMoHHblE MapameTpbl: pexum nepexopa npu-
BOpHbIX YacoB Ha 3MMHee/NeTHee BpeMsl, TUMbl YCTAHOBMEHHbIX 4OMOS-
HUTENbHbIX MOAYEN BHELLUHUX CBA3EN U XapakTePUCTUKN BbIXOAOB;
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r) napameTpbl paboTbl:
- MOKa3aHNsA 4YacoB pearibHOro BpeEMeHMU;
- NnapamMeTpbl cBA3M No nHTepdencam RS-232 (RS-485), Ethernet;
- 3Ha4YeHne BpeMeHn HewTaTHbIx cutyauumn (HC);
- CIl0OBa COCTOSIHUS U3MEPUTESTbHbBIX KaHaroB 1 BbIXOO0B.

B pexume PABOTA nonb3oBaTtenb MMeeT BO3MOXHOCTb yCTaHaB-
nueBaTb napameTpbl paboTbl No nHTepdency RS-232, RS-485 vnn no
nHtepcency Ethernet: ceteBon agpec npmbopa, ckopoctb paboThl,
ANUTENbHOCTb 3a4epXKKM 1 Nays3bl.

1.5.3.4. Pexxum CEPBUC — 370 pexxum NoaroToBKM ypoOBHEMEpPA K 3KChyaTaumm
Ha obbekTe.

B pexume CEPBWC [oNOnHUTENBHO (MO. OTHOLLIEHUIO K PEXUMY
PABOTA) BO3MOXHO:

a) npocMaTpmBaTb 3HAYEHUSA TEXHONOMMYECKUX NapaMeTpOoB;
0) npocmaTpuBaTb U UBMEHATb:

- NapameTpbl O6bEKTA;

- MapameTpbl HACTPOEYHbIX Npodunen;

- 06 EMHO-YPOBHEBYHO XapaKTEPUCTUKY 0ObEKTa;

- HACTPONKM MHAMKALNW;

- napameTpbl 06paboTkN pe3ynbTaToB U3MEPEHUS;

- eAVNHULLI 3MepeHust obbema [M; 1];

- TUNbI 1 3HAYEeHUS NapameTpoB MOAYMEN BHELLHNX CBA3EN;

- HACTPOWNKM MHTEPBANbHOIO apXuBa;

- MoKa3aHus NpUBOPHbIX YaCcoB;

- pexuMm nepexoa NpMOOPHbIX YACOB Ha «3UMHEE»/«NETHEE» BPEMS;

B) MPON3BOAUTHL OYMUCTKY apXMBOB M XYPHaroB (3a MCKIoYe-
H1eM «XKypHarna pexnmoB»).

1.5.3.5. B pexxume HACTPOWKA BO3MOXHO mpocMaTpvBaTb U MOAMMULIMPO-
BaTb BCe NapamMeTpbl 6e3 UCKIYEHMs.

B pexxume HACTPOWKA pononHuTensHo k pexumam PABOTA u
CEPBWC moxeT nponsBoauTbCS:

- NOBepKa ypoBHEMepa;
- 3anucb B NamMsiTb 3aBOACKOro Homepa npmbopa.
1.5.4. BHewHne cBA3MN
1.5.4.1. lNocnepoBaTternbHble UHTEPENCHI

lMocnepoBaTtenbHble UHTepdenchl RS-232, RS-485 n uHTepdernc
Ethernet nossongaT ynpaeBnsatTe NpubOpPOM, CUMTbIBATbL U3MEpUTESb-
HYH0, apXUBHY, YCTAHOBOYHYH M AMArHOCTUYECKYH MHpOpMaLuio, Mo-
AndrumpoBaTb YCTaHOBOYHbIE MapameTpbl. [locnegoBaTtenbHble WH-
Tepdencebl RS-232 n RS-485 noggepxmsatot npotokon ModBus (RTU
ModBus 1 ASCII ModBus), fnpvHATbIM B KayecTBe CTaHAApPTHOroO B
npmnbopax pupmbl «B3JTET».
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NHTepdenc RS-232 moxeT ncnonb3oBaTbCa ONA HENOCPEOCTBEH-
HOW CBS3M C NnepcoHanbHbIM KomnbioTepoM ([MK):

- No kabento (Npu AnNuHe NUMHUK CBA3K 40 12 Mm);
- N0 TeneoHHOM NMHMK (C MOMOLLBIO TenedOHHOro Moaema);
- N0 paguokaHany (C NoOMOLLb pagMoMoaema);

- No NunHUK umdposon ceasun ctangapta GSM 900/1800 MIMy ¢ nomoLbto
apgantepa cotoBom cBsa3n «B3JIET AC» ncnonHenmns ACCB-030.

[anbHOCTb CBA3M NO TeNedOHHOW NMHUKN, paguoKaHany uiu KaHa-
ny COTOBOW CBA3W onpeaensaeTcsa Ux xapakrepuctukamu.

NHTepdenc RS-485 obecneumsaeT cBA3b No Kabent B rpynne u3
HECKONbKMX abOHEHTOB, OOHUM N3 KOTOPbIX MOXeT 6biTb MK, npy anu-
He nnHun ceasm oo 1200 m. IMNpu Hanuyum B rpynne npubopoB pasHbIX
npoussBoauTenen Ans B3aMMHOrO COrflacoBaHuUs MPOTOKONIOB OBMeHa
MOXET MCMnoNib3oBaTbCA agantep ceTeBbix npoTtokonoB «B3JIET AC»
ACIB-010.

MoakntoveHne agantepa cotoBon cea3m ACCB-030 k nHtepdgency
OOWHOYHOro Npubopa MM K NIMHUA CBSI3W rpynnbl NPMOOPOB AaeT BO3-
MOXHOCTb nepefaBaTb MHOPMALMIO MO KaHany COTOBOW CBA3W, B TOM
yucne un B MIHTepHer.

Mcnonb3ys kaHan COTOBOW CBSA3U, MOXHO Ha 6a3e nporpammHOro
komnnekca «B3JIET CIll» opraHusoBbiBaTb AUCNETYEPCKYD CeTb AN
OLVHOYHbIX M/Mnn rpynn ApMOOPOB Kak OOHOTUMHLIX, TaK U pa3HOTUI-
HbIX MO Ha3HAYEeHUIo.

CkopocTb 06bmeHa no uHtepdpericam RS-232 n RS-485 (ot 1200 go
19200 bopg), a Takke nNapamMeTpbl CBA3U yCTaHaBAMBAKOTCS Nporpamm-
HO.

BHUMAHUE! He ponyckaetcss ogHOBpeMeHHOe MUChnoJfib30Ba-
Hue nHtepdencos RS-232 n RS-485.

Wutepdenc Ethernet ucnonb3yetca gnsa cBssuM npubopoB B no-
KanbHOW CeTU, a TakKe MOXeT UCMNoNb3oBaTbCa ANnd obMeHa AaHHbIMU
yepe3 WHTepHeT mexay npubopamu NokKanbHOW CeTU M yAaneHHbIM
KoMnbloTepoM (KomnbtoTepamu). OBMeH OCyLLEeCTBNAETCA Yepes L3
noKanbHOWM ceTu, NMetoLLMn cOBCTBEHHbIN (rnobanbHbin) IP-agpec. MNpu
oOMeHe [JaHHble ynakoBbIBalTCA B CTeK npoTokosioB Ethernet / IP /
UDP / TFTP / ModBus. lMopaepxuBaetca Takke npoTtokon ARP
(Ethernet. / ARP), koTopbin ucnonb3yetcsa gna onpegenexHms MAC-
agpeca y3na no IP-agpecy 3anpoca.

1.5.4.2. YHuBepcarbHble BbIXoAabl

YpoBHEMEP B 3aBUMCMMOCTU OT KOMMUYECTBA YCTAHOBMEHHbIX cep-
BUCHbIX MoAySien YyHuBepcasnbHbiX BbixogoB (cM. n.1.6.1.2) moxet
nmeTb oT 1 Ao 9 ranbBaHNYeCKM pasBA3aHHbIX YHMBEPCASIbHbIX BbIXO-
[0B.

HasHaueHus YHUBEpPCAlibHbIX BbIXOO0B, PEXUMbI pa6OTbI, napa-
MeTpbl BbIXOOHbIX CUTHAJI0B, a TaKKe OTKIK4YeHNe BbIXOOAOB 3a4atloTCA
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nporpaMMHbIMU yCTaHOBKaMun. BO3MOXHble 3Ha4yeHusi YyCTaHOBOK Mnpu-
BefeHbl B YacTu |l pykoBocTBa No akcnnyaTaumu.

Cxema OKOHEYHOro kackaga BbIXOOOB M onucaHwe ero paboTbl
npusegeHo B [NpunoxeHun b.

e B yactoTHOM pexume paboTbl HAa OTKPLITLIN BbIXOA BblaaeTcs UM-
nynbCHas NocnefoBaTeNbHOCTb TUNA «MeaHap» CO CKBaXHOCTbIO 2,
YacToTa crnegoBaHWsl KOTOPOKM NPONOpLUMOHanbHa TEKYLEMY 3HAYEHMIO
ypoBHs. BoamoxxHO maclutabmnpoBaHue paboTbl YaCTOTHOMO BbiXOA4a ny-
TeM NporpamMMHON yCTaHOBKK. YCTaHOBKa npounssogutcda B meHio YAC-
TOTHbIU BbIXO[ X 3HaueHuit cneayowmx napamMmeTpoB: Makcumarb-
HOW 4YacToTbl paboTbl BbiXxoAa Fuake, KO3 duumneHTa npeobpaszoBaHus
Bbixoga KP, a Takke HmxHero T, n BepxHero Mg, NoporoBbIx 3Ha4YEHUN
YpOBHs, cooTBeTCTBYOWMX YactotaM O 'y n Fyake Ha Bbixoge. Makcu-
ManbHO BO3MOXHoe 3Ha4YeHne Fyaxe — 3000 Iu.

[nsa npaBunbHOM paboTbl YHMBEPCAanbHOMO BbIXO4a B YPOBHEMEPE
npefycMoTpeHa npoueaypa aBToMaTU4eckoro pacyeTta koaduumeHTa
KP (umn/m>, uMn/n) B 4acTOTHOM pexume.

Pacuyet KP npousBoguTcsa No 3agaHHbIM NOfb30BaTesieM HUXKHErO
Mun 1 BepxHero Mg, NOPOroBbLIX 3HAYEHUN YPOBHA U MaKCUMarbHOMY
3Ha4YeHuo YacToTbl Fyake.

e B nornyeckom pexvmme Ha BblIxoAe HanNMuuio cobbITvs (Mnu ero on-
peferneHHOMY COCTOSIHWUI0) COOTBETCTBYET OOWH YPOBEHb 3reKTpuye-
CKOro curHana, a OTCYTCTBUIO COObITUS (MU MHOMY €ro COCTOSIHUIO) —
ApYron ypoBeHb cUrHana.

[MporpaMMHO OnS BbIXO4a B NIOMMYECKOM peXMMe YCTaHOBKOW 3Ha-
YEeHUS1 BbICOKUM VNN HU3KUW 33a4aeTcs aKTUBHbIA ypoBeHb (AKTUB.
yp.), T.€. YpPOBEHb CurHamna, COOTBETCTBYHLUMA HanuU4mio CcoObITuS.
OrieKkTpuyeckme napameTpbl YpOBHEN curHana ykasaHsbl B [1puno-xeHun
b.

HasHayeHne BbIxOga B JIOTMYECKOM peXuMe YyCTaHaBnvMBaeTCs B
okHe JIOTMYECKWUM BbIXO[ X / Mapam. nytem Bbibopa OOHOMO 13
AEeCATN ero BO3MOXHbIX HazHayeHun (Tabn.b.5 yactu Il pykoBogcTea no
akcnnyaTauum). Flpn HeobXOAMMOCTU 3aKpbITUSI BbIXxoda NPOrpaMmMHO
yCcTaHaBnmBaeTcsa napameTtp Her.

B nornyeckom pexvme npeaycMoTpeHa BO3MOXHOCTb 3adaHus
nporpaMmmHbiM nytem B okHe YCTABKWU KAHAJ X yeTbipex ycnosui
(ycTaBOK) Ha Kaxabl U3 N3MepUTENbHbIX KaHarnoB 1 O4HOro YCroBMUS O
HanMyMM aKyCTMYEeCKOro curHana. YCcraBku No3BOSSOT cpaBHMBATL Te-
KyLiee 3HayeHue YPOBHS C YeTblpbMSA 3apaHee 3alaHHbIMU ero 3Haye-
HUAMM Ha YCROBUSIX, KOTOpble NpuBeaeHbl B Tabn.b.5 yactu Il pykoBo-
ACTBa Mo aKcnsyatauuu.

MpY BbINOMHEHUN BBEAEHHONO YCMOBMSA Ha Bbixode hopMupyeTcs
COOTBETCTBYHLLMIA NMOTMYECKUIA CUTHaR.
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1.5.4.3. TokoBble BbIXOAb!

TOKOBbLIN BbIXOA MOXET ObITb peannu3oBaH C NMOMOLLbIO CEPBUCHOMO
MOAYNA TOKOBOro BbIxoda. B ypoBHemepe MoxeT ObiTb YCTaHOBMEHO
OOVH UMW OBa CEpPBUCHbLIX MOOYNSA TOKOBbIX BbIXOAOB. HasHayeHue u
napameTpbl paboTbl TOKOBOrO BbIXOA4Aa YCTaHABNMBAKOTCHA NMPOrpamMMHO.
Bo3moXHble 3HayeHus yCTaHOBOK npuBedeHbl B Tabn.b.4 u 1abn.b.5
yactu || pykoBoAcCTBa MO 3KCnyaTauuu.

ManbBaHMYeCKN pasBsA3aHHbIN TOKOBBIA BbIXOL CEPBUCHOIO MOAYNSA
MoOXeT paboTtaTb B ogHOM m3 Tpex guanasoHos: (0-5) mA, (0-20) mA
nnu (4-20) mMA.

HomuHanbHas cTaTuyeckasi XapakTepucTUKa TOKOBOMO BbIXO4a
ypoBHeMepa:

| -
My =My + (Mg _an).M,
Makc ~ 'MUH
roe I, — usMepeHHoe 3Ha4YeHne N3MepsaeMoro napameTpa, M;

Man — 3a0aHHOE 3HaYeHWe BEpXHEero nopora U3MepsieMoro napa-
MeTpa Mo TOKOBOMY BbIXOAly, COOTBETCTBYIOLLIEE lyakc, M;

Mun — 3aQaHHOE 3HAYEeHME HWXKHEro nopora M3Mepsiemoro napa-
MeTpa Mo TOKOBOMY BbixoAy, COOTBETCTBYHOLLEE |y, M;

lsux — 3HAYE€HMEe BbIXOQHOro TOKOBOrO CUrHana, cooTBeTCTBYyHOLLEE
M3MEPEHHOMY 3HAYEHNIKO N3MepPAEMOro napameTpa, MA,;

lvake — MaKCMMarnbHOEe 3HaYyeHue amanasoHa paboTbl TOKOBOrO Bbl-
xoaa (5 vnn 20), MA;

lwun — MUHUMANbHOE 3HaYeHne ananasoHa paboTbl TOKOBOrO BbIXO-
aa (0 unun 4), mA.

Ha6op BO3MOXHbIX NU3MEPAEMbIX MapamMeTpoB OJid TOKOBOIo
BbIXOOa aHanorn4eH Ha6opy 0514 4aCTOTHOIo peXxmnma yHuBepcaribHoro
BbiXoaa.

TokoBbI BbIXog B AnanasoHe pabotbl (0-20) MA unu (4-20) MA
MOXeT paboTaTb Ha Harpy3ky conpoTtusneHuem go 1 kOwm, B guanasoHe
(0-5) MA — o 2,5 KOM.

Honyctumasi anvHa kabens cBs3yn Mo TOKOBOMY BbIXoZy onpeaens-
eTCsl COMPOTMBIIEHNEM JIMHUM CBSA3U U BXOAHBLIM COMPOTMBIIEHMEM MNPU-
eMHVKa TOKOBOro curHana. Cymma conpoTMBIEHUIA HE AOMKHA NPEBbI-
LaTb YKa3aHHOIO CONPOTUBIEHUS Harpy3Ku.

1.5.5. Perncrpauus pesynbtaTtoB paboTbl

1.5.5.1. Pesynbtatbl UaMepeHuit U BbIYUCIIEHUI MO KaXXAOMY KaHany 3anucbiBa-
IOTCS BO BHYTPEHHWE apXMBbl: YACOBOW, CYTOYHbIN U MHTEPBasbHbIN.

ApXMBbI 3aNOAHAOTCA OTAENbHO ANS Kakaoro kaHana. Konvyectso
3anucen B apxmeax:

- yacosom — 1440;
- CYyTOYHOM — 60;
- uHTepBasnbHoM — 6000.

20



[OnuTenbHOCTb MHTEpPBana apXMBMPOBaHUS NHTEPBANbHOIO apxuea
MOXET yCTaHaBNMBATLCS NOMb30OBATENEM U3 CreayrLero psaaa 3Hade-
Hui: 5; 10; 15; 20; 30 cek, 1; 2; 5; 6; 10; 15; 20; 30 mun, 1; 2; 3; 4; 6; 8;
12; 24 vac.

1.5.5.2. B kaxpgon 3anucm ans noboro kaHana uKcMpyeTcs 3HadYeHus crie-
AYOLNX NapaMeTpoB:

- Tnp. — BpemMaA npocrtod, MMH — B 4YaCOBOM apxuBe, 4YaC:MUH — B CYTOu-
HOM apxuBe, YaC:MUH.C — B MHTepBaJibHOM apXnBE;

- Hcp — cpegHee apudmeTnyeckoe 3HaYeHne ypoBHS 3a UHTepBan ap-
XVIBUPOBAHUS, M;

- HMMH — MMHUManbHOEe 3HaYeHWe YPOBHS 3a MHTEepPBar apXMBUPOBaHUS,
M;

- Hmakc — makcMmanbHoe 3HayeHve YPOBHSI 3a MHTepBan apxvBUpPOBa-
HUKA, M;

- CINoOBa COCTOSIHMS OTKA30B M HELUTaTHbIX CUTyaLUui.

B wuWHTepBanbHOM apxuBe KpoMe BbllleyKa3aHHbIX MapameTpoB
domKcupyroTcs:

- Vecp — cpegHee apudmMeTudeckoe 3HavyeHne obbema 3a MHTepBan ap-
XVUBUPOBaHUSA, M3(N);

- VMMH — MVUHMMarnbHOe 3HauyeHve obbema 3a MHTepBan apXvMBMPOBa-
Hust, MA(1);

- VMaKc — MakcuMmanbHoe 3HauyeHne obbeMa 3a MHTepBan apXMBMPOBa-
Hus, MA(1);

- Ccp — cpeaHee apMdMeETUYECKOE 3HAYEHME CKOPOCTU YNbTpasByka B
rasoBoW cpe/ie 3a UHTepBan apXuBUpoBaHuUs, M/C;

- CMMH — MVYHUMarnbHOE 3Ha4YeHWe CKOPOCTM YNbTpasByka 3a MHTepBar
apXvMBMPOBaHUs, M/c;

- CMakKkc — MakcuMarnbHOe 3HayYeHne CKOpOCTU yrbTpasByka 3a MHTepBarn
apx1MBUpoBaHus, m/c.

MHavkaums 3Ha4eHnIn apxXmBupyembIX NapameTpoB CONPOBOXAAET-
cq 0003HavYeHneM:

- JaTbl 1 Yaca apXmBnpoBaHA — AnAa 4YacoBOIro apxmBa,
- AaTtbl apXnBUpoBaHUA — OJ51Ad CyTOYHOIo apxmBa,

- JaTtbl U BpeMeHN OKOHYaHUA MHTEepBalia apXmMBMpoBaHUA — ONTA UHTEP-
BalribHOro apxumBa.

1.5.5.3. \ameHeHne 3Ha4YeHnn YCTaHOBOYHbIX NapameTpoB OUKCUPYOTCS B XKyp-
Hare nosib3oBaTesis, KoTopbin MoxeT cogepxatb Ao 1000 3anucen. B
XypHane dukcmpyeTcs:

- flaTa 1 BpeMs Npou3BeaeHHON MoaUdUKaLIU;

- HaMeHOoBaHVe MoaAUdULIMPYEMOTO NapameTpa;
- 3Ha4YeHWe napameTpa 40 MoanduUKaLmK;

- 3HaYeHve napameTpa nocre MoandUKaLuu;

- NOPSAAKOBbLIA HOMEp 3arnuncu.
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1.5.5.4. lameHeHune pexunma paboTtbl Nnpubopa ukcnpyeTca B XKypHane pexu-
MOB, KOTOPbIA MOXET coaepxaTtb Ao 512 3anucen.

B XypHane pexumoB ukecupyeTcs:
- NOPSAKOBbLIN HOMEP 3anucuy;
- HAaUMEHOBaHMEe yCTaHOBMNEHHOrO pexnma paboTtbl Npnbopa;
- JaTa 1 Bpems YCTaHOBKM pexuma.

1.5.5.5. HewTaTHble cuTyauum M OTKa3bl, BO3HUKAKOLWME B npouecce paboThbl
ypoBHEMepa, (PUKCUPYIOTCS COOTBETCTBEHHO B >XypHanax HewTaTHbIX
CUTYyaUnn N3MEPUTENbHBLIX KaHAaNoB, >XypHane HewTaTHbIX CUTyauun
YH/BEPCarbHbIX U TOKOBbIX BbIXOAOB, XypHane oTka3oB. YKypHanbl He-
LWITaATHbIX CUTyaLMI MOTyT cogepaTb 00 512 3anucen, )KypHan 0TKas3oB
— 0o 60 3anucen.

B >xypHanax HewTaTHbIX cUTyauun pukcupyertcs:
- NOPSIAKOBbLIN HOMEP 3anucu;
- HaMMeHOBaHWe HeLWTaTHOW CUTyauumu;
- gata u Bpemsi Hadyana HC;
- anntensHocTb HC (4acbl, MUHYTbI, CEKYHAbI);
- gata u Bpemsi okoH4yaHuna HC.
B >xypHarne oTka3oB ouMKcupyeTca:
- NOPSIAKOBbLIN HOMEP 3anuci;
- HaMMeHOBaHWe OTKas3a;
- JaTa 1 BpeMs HacTynneHus oTkasa.

[MepeyeHb PUKCUpyembIX OTKA30B M HewTaTHbIX CUTyauun npvee-
AeH B Tabn.l.4 yactu |l pykoBoACTBa NO AKCnsyaTauun.
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1.5.6. Buabl ncnonHeHumn

B 3aBncMMOCTM OT HaszHa4yeHnsa U ycnosmﬂ npuMEeHeHnA MOryT no-
CTaBATbCA pa3finvHble UCMOJTHEHNA YpOBHEMEPA.

1.5.6.1. cnonHeHne ypoBHeMepa onpeaenseTcs KOnM4eCTBOM U3MepUTESbHbIX
KaHanoB M CXeMou u3MepeHusi. BapuaHTbl UCnonHeHns ypoBHemepa
npuBeaeHbl B Tabn.5.

Tabnuua 5
KonunyectBo
NcnonHeHnne
N3MepUTEnbHbIX Cxema namepeHus Konun4yecTtso
ypoBHEMEpPaA
KaHanos 00bEeKTOB
YP-211 1 M3mepeHue ypoBHsi N0 O4HOMY U3MepU- 1
TENbHOMY KaHany
N3mepeHne ypoBHEN MO ABYM W3MeEpU- 5
TenbHbIM KaHanam
OnpeneneHve cpedHero 3Ha4YeHus ypoBHS
YP-221 2 pea Pen yp 1-2
no ABYM M3MEPUTENbHBLIM KaHanam
OnpepgeneHne pasHOCTM YPOBHEN MO ABYM 12
N3MepuUTEnbHbIM KaHanam

B 3aBMcMMOCTM OT aKcnfyaTauMOHHbIX U KOHCTPYKTUBHBLIX OCOBEH-
HOCTeN o0beKkTa ypOBHEMEP MOXKET KOMMNIIEKTOBATLCS PasfiIMyHbIMU TU-
fnamMu akyCTUYECKNX CUCTEM, ONnucaHne KoTopbixX NpuBeadeHo B nN.1.6.2, a
BUA - B MNpunoxeHun A.

1.5.6.2. B3pbIBO3aLLMLLEHHOE UCMOSTHEHNE

[ns paboTbl BO B3pbIBOONACHOW 30HE BO3MOXHa MOCTaBKa ypoB-
HemMepa B3pPbIBO3aLLNLLEHHOIO NUCMONHEHNS, KOTOPOE B COOTBETCTBUN C
rnason 7.3 «[lpaBun ycTponCTBa 3NEKTPOYCTaHOBOK» obecnevmBaeTcs
ykomnriektoBaHumem ero M3l nckpobesonacHoro ucrnonHeHns n 6ro-
KOM UCKPO3aLMTHbIM.

YpoBEHb B3PbIBO3ALLNTbI — «0COO0B3PLIBOOE30NACHbINY.
Bug B3pbiBO3aLLMUTLI — «MCKpoBe3onacHas anekTpuyeckas Lenby.
MapkupoBka B3pbIBO3aLLMThI:

- N3l - «OExialIBT6 X»;

- BUSB — «[Exia]lIBy»,

- BK-201 — «OExialIBT6».

OnucaHve B3pbIBO3ALLMLLEHHOIO WCMOMHEHNS  YPOBHEMEpPA, €ero
MCMoNb3oBaHWe MO Ha3HayYeHuo, TexHuyeckoe obcnyxusaHve U T.4.
N3MNOXeHO B AOKyMeHTe «YpoBHemep yrnbTpassykoBon «B3JNET YP».
NcnonHeHne YP-2xx Ex. PykoBoacTBO nosib3oBaTens Mo aKcnsyarta-
LUnny.
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1.6. CocTaBHbIe YacTu ypoBHemMepa

1.6.1. Bnok usmepurtenbHbIn LucpoBon
1.6.1.1. ®yHkumnmn AL

BUL] npencrtaeBnsetr cobo MUKPOMNPOLIECCOPHbLIA NU3MEPUTENbHO-
BbIYUCIIUTENBHbIN BNOK MOOYMNBHOWM KOHCTPYKUMW, BbIMOSHAKOLWNA Cre-
ayLwme yHKLmNn:

- hopMMpoBaHME 30HOMPYHOLMX UMMYNbCOB, a TakKe WMMyNbCOB ANs
ounctkm M3 OoT BOBMOXHOro KOHAEHCATa;

- npeobpasoBaHne n 06paboTKy curHanos, NonydeHHbIX OT [19[T;
- onpeaeneHne 3Ha4YeHnn n3mepseMbIX NapaMmeTpoB;

- apXMBMpOBaHME N XpaHEHWE B SHEProHe3aBMCMMOW MaMaTV pesynbTa-
TOB U3MEPEHWIA, BbIYMCIEHWUIA, YCTAHOBOYHbIX NapaMeTpoB U T.M.;

2 o6pa60TKy ynpasnAarLWmMxX CUrHasioB C KriaBmaTypbl,

- BbIBOJ, U3MepUTENBHOW, apXMBHOW, ONArHOCTUYECKOM U YCTaHOBOYHOM
nHdopmauumn Ha gucnnen XKW, yepes nocrnegoBaTtesibHbIN UHTEPdENC
RS-232 (RS-485) n untepdeiic Ethernet;

- BbIBOZ, U3MEpPUTENbHON MHOPMaLUM Yepe3 TOKOBbIA U/MNN yHUBEp-
carnbHble BbIXOabl;

- aBTOMaTMYECKUA KOHTPOMNb U MHAMKALMIO Hanu4yusi HewTaTHbIX CUTya-
LU M HEMCNPaBHOCTEN B YpOBHEMEPE.

1.6.1.2. KoHcTpykums BAL
BrewHnn Bna BUL npuBeneH B MpunoxeHun A.

Kopnyc BWIL| coctont n3 Tpex nuTbIX 13 artoMUHUEBOrO crinasa
Yyacten (KOHCTPYKTUBHbLIX MOAyNen): NMueBon YacTn — Mogynst sMepu-
Tensa, cpegHenM 4actu — MOAyNs BCTPOEHHOrO WCTOYMHWMKA NUTaHUSA
(BUIT) n ocHOBaHNS — MOHTaXXHOIro MOAYNS.

Moaynb nsameputens cogepXut nnatbl UISMEpUTENS N BblYUCINTE-
na. Ha nvueBon naHenu koprnyca Moaynsi Haxo4aTcs XUOKOKpuUcTan-
nnyecknn nHgmkaTop u knasmnatypa. XKW obecneunBaeT BbIBOA YeTbl-
pex CTpoK andasBuTHO-undpoBon uHGopmaumm npu 20 cumeosniax B
CTpOKe.

Ha nnaty uameputens B 3aBUCUMOCTU OT KONMMYECTBA MCMNOSib3ye-
MbIX KaHanoB namepeHus (nogkntodaemblix M3M1) yctaHaBnmnBaeTcs co-
OTBETCTBYIOLLEe KONMUYecTBO npuemMo-rnepedarowmux mogynem — 1
nnm 2.

Ha nnaTty BblHUCITUTESIA YCTAaHaBITMBAKOTCA 3JIEKTPOHHbIE MOAYIN!

- KOMBUHMPOBAHHLIN MOAYIb NocneaoBaTenbHbIX MHTepdencosB (RS-232
n RS-485) n yHueepcanbHoro Bbixoga 0, CHabGXeHHbIN KOHTaKTHbIMU
napamu (ona 3agaHus pexmma padotel BUL, n pexnma paboTtbl oko-
HEeYHOro Kackaga yHuBepcanbHOro Bbixoda) U pasbemamu (4ng noa-
KntoveHns Kabenen cBa3n ¢ BHELLHUMN YCTPOMUCTBaMU);

- TemnepaTypHbIA MOAYIb C pasbemamMu Ang nogknodeHns oo 3-x TMC.
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Ha nnate Bbluncnurtens npeanycMoTpeHbl ABa CloTa pacllinpeHud
(pasbema) OnA YCTaHOBKM MO 3akaldy OONOoJIHUTESIbHO OAHOIro Ui AByX
ANEKTPOHHbIX CEPBUCHbIX Mo,qyne|7| BHELUHNX CBS3EN.

CepBM1CHble MOAYM MMEKT pasbeMbl NS NoAKMYeHUs kabenen
CBSI3N C MPUEMHMKaMK CUrHanoB, a MOAyNu YHMBEpPCasibHbIX BbIXOAOB
elLe M KOHTaKTHble napbl Afs1 YCTaHOBKN PEXUMOB paboTbl OKOHEYHbIX
KackazoB.

Bo3MoXHble KOMOUHALMM YCTAHOBKM CEPBUCHBLIX MOAYIEN BHELL-
HUX CBSI3eM N Hymepauus BbIXOL4OB B 3aBMCMMOCTU OT MeCcTa YCTaHOB-
Kn Moaynen (crnoTta paclumpeHus) npuBeaeHsl B Tabn.6.

Tabnuua 6
HanmeHoBaHne Ne Ne Bo3MoxHble kKoMOUHaLMK Moaynen
Moayns cnorta | Bbixoga| 1 2 3 4 5 6 7
KomburHupoBaHHbI MOAy b
RS-232 / RS-485/ e 0 X X X X X X X
yHMBepcanbHbIn Bbixog 0
Mogayrnb TOKOBOro BbIXoaa 1 1 — — — ~ — —
2 2 — X X - — X -
Moaynb yHuBepcanbHbIX 1 1-4 — — - - x x —
BbIXO0B 2 5-8 - - - ¢ « _ _
Mopgynb Ethernet 1 = — X - - — X

BHUMAHUE! [1Ba ToKOBbIX BbiXxoAa OAHOBPEMEHHO AoOMNycKa-
€TCA UCMNOoSIb30BaTb TOJNIbLKO MPU OTCYTCTBUM Pa3HOCTU NMOTeHUUua-
JIOB MeXAy «3eMnsiHbIMU» BbIBOAAMMU NMPUEMHUKOB TOKOBbIX CUr-
HanoB.

Moayne BUI cooepXuT nnaTty BCTPOEHHOrO0 UCTOYHWMKA NMUTaHUSA.
Ha HwxHen nrnockoctn kopriyca mogyns BUI pacnonoxeHa knemma
3aLUUTHOrO 3a3eMNeHNSA N TEXHONOMMYECKUA pas3bem.

Mogyne BUIT coBmecTHO ¢ mofgyrnem uUsMepuTens, coeuHAeMble
3NEKTPUYECKN MHOTOXUITbHBIM LUNEN(OM U KOHCTPYKTUBHO BUHTaMU CO
cTopoHbl moayns BUM, coctaBnsoT cyb6miok nameputens.

[ocTyn K KOHTaKTHbIM Napam 1 pasbemamM MonyJSien BHELWHNX CBS-
3en Ana nogkntoveHus kabenen ceasu ¢ MN3rl1, TMNC n BHeWHUMKN yCT-
PONCTBaMU OCYLLECTBIISIETCA C 0BpaTHON CTOPOHbLI cybbnoka namepu-
Tens (puc..1).

B cBoto ovepenb cyb6nok nameputensi COeauHSeTcs BUHTaMn CO
CTOPOHbI NMLEBOV MaHenn ¢ MOHTaXHbIM Moayrnem, obpasys 610k ns-
MepuTenbHbIi LundpoBon. Ha 3agHen cTteHke kopnyca 6noka ycTaHoB-
neHbl nnaHku, obecneumsawowme kpenneHve BUL, Ha BepTukanbHon
NMOBEPXHOCTU Ha obbekTe akcnnyaTaumm (puc.A.2).

Ha HWXHen nnockocTn Kopryca MOHTaXHOro MOAyns pacnonoxe-
Hbl: pasbeMm WuHTepdenca RS-232, otBepcTna ¢ MemMOpaHHbIMK 3a-
rnywkamu ans Beoga kabensa nutaHus, curHanbHbix kabenen M3l, a
Takke kabenen BHELWHUX YCTPOUCTB, Nogkntovaembix K BAL.
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BHewHnn pasbem RS-232 Ha MOHTaXXHOM MoAyfie C MOMOLLbIO
nnockoro kabens nogkroyaetcd K 8-KOHTakTHOMYy pasbemy RS-232
KOMOBUHUPOBaHHOIO MOAYIIS.

1.6.2. AKycTn4yeckue cucrtemsol

1.6.2.1. AkycTnyeckasa cuctema obecneunBaet hOpMMpPOBaHNE U U3NTyYEHUE B
HanpaBfieHMM MOBEPXHOCTM pasgena cpef ynbTpa3ByKOBOro CurHana u
nocnegyoLwmn NpuemMm oTpaxKeHHoro curHana.

McnonHeHnst akycTuyecknx cuctem obo3HaqatoTcs B COOTBETCTBUM
CO cneayoulen kogudukaumen (tabn.7).

Tabnuua 7

AC-X X X- X X X

1. Bug 3BykoBoaa

- 6es 3ByKOBOAA

- pnaHuesbI C penepom
- TMNOABECHOM C penepom
- naHuesbin ¢ TIC

- noasecHow ¢ TIC

~NOo o =~

2. Konunyectso TT1C B kaHarne nsmepeHus

- 06e3 TepmonpeobpasoBaTens CONPOTMBIIEHMS
- 0OuH TepmMornpeobpasoBaTenb CONPOTUBIIEHUSA
- [Ba TepmonpeobpasoBaTensi CONpoOTUBIEHNS 2

o

—

3. CTOMKOCTb K arpeccuBHbIM cpegam

- napbl CTOYHbIX BOA, CNUPTOB, KUCMOT, aueToHa, amMmaka
- napbl HedTENPOLYKTOB 2
- napbl Weno4ven 1 KMcnoT ¢ KoHueHTpauunen 0o 20% 3

—

4. MakcvmarnbHas nsmepsiemas AMCTaHLms
- po15m 1T

5. lnanasoH pabounx Temnepatyp
- oT muHyc 20 °C go 50 °C
- o1 1°C go100°C

N —

6. KoHcTpykTMBHBIE 0OcOBeHHocTn AC
- AC co 3ByKOBOOOM
- AC 6e3 3ByKOBOAA, KpenneHne Ha MOHTaXHOW penke

- AC 6e3 3BykoBOAa, NOABECHOE KpenneHune
- AC 6e3 3ByKOBOAA, KpenneHue Ha MOHTaXHOM AMCKe

wnN 0O

Mcnonb3oBaHue asyx TIC BO3MOXHO TOMbKO B MEPBOM KaHane.
Mpn atom BTOpon TIC ycTaHaBnvBaeTcA Ha OObLEKTE C y4eTOM €ero
3KcnsiyaTauMOHHbIX XapakTepPUCTUK.

1.6.2.2. Akyctnyeckne cuctembl ucrnosiHeHnn AC-1XX-XXX UMET obrierdyeHHyo
KOHCTpyKuuto 6e3 3BykoBoda M penepa. B akyctudeckux cucremax umc-
nonHeHnn AC-11x-xx1 T13M n TMNC ycraHasnMBalOTCA HA MOHTaXXHOW
penke (puc.A.4), a B AC-11x-xx3 - Ha MOHTaxHOM paucke (puc.A.6).
MoHTaxHas penka M MOHTaXHbI ONCK MMelT OTBEPCTUS ANA Henog-
BMXXHOro KpenneHmst AC Ha obbekTe.

AkycTnyeckne cuctembl ncnonHeHnm AC-11x-xx2 cHabXeHbl MOH-
TaXXHOW MSIaHKOW C pbIM-D0NTOM Arsi NOABECHOIO KpPenneHus Ha obbek-
Te € NomoLLbio kapabuHoB 1 Tpoca (puc.A.5).
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Akyctunyeckne cuctembl ucnonHeHunn AC-10x-xxx 6e3 3BykoBoaa He
nvetot TIC.

1.6.2.3. 3BykoBOA akycTtuyeckmx cuctem ucnonHeHnn AC-40x-xx0 (c penepom)

1.6.2.4.

1.6.2.5.

1.6.2.6.

1.6.2.7.

1.6.2.8.

1.6.2.9.

npeacrtasnsaetT cobon oTpesok Tpybbl, HA BEPXHEM KOHLE KOTOPOro yc-
TAHOBIEH MOHTaXHbIN (PriaHeL, ¢ OTBEPCTUSMU A11S1 HEMOABUXKHOIO Kpe-
nnexHusa Ha obbekte (puc.A.7). N3l ycTaHOBNEH B LIeHTPE MOHTaXHOro
donaHua nany4yaroLLen NoBEPXHOCTLIO BHYTPb 3BYKOBOAA.

K HwkHeMy KOHLUY 3BYKOBOZa C MOMOLLbIO AepXaTenen Kpenutcs
penep — TOPONIAacTOBbLIA MOMbIA UWANIMHAP HA MeTanIM4eCKoOM CTepX-
He. Penep cnyxuT oTpaxaTefiem K YCTaHOBIIEH Ha W3BECTHOM pac-
CTOSIHUU OT M3nyyatoLlen nosepxHoctu M3,

Ha BepxHeMm KoHue 3BykoBoaa AC ncnosniHeHun AC-50x-xx0 (c penepom)
YCTaHOBMNEH MOHTaXHbIA AUCK, KOTOPbIA HE UMEET KpenexXHbIX OTBep-
CTWI, HO Ha HeM 3akpenneH pbiM-6onT Ans nogseca AC Ha kapabuHax
n Tpoce (pnc.A.8).

KpenneHnue AC Ha rmbkom nogsece nossonsiet MOHTUPOBATb YpPOB-
HeMep Ha TOHKOCTEHHbIX EMKOCTAX, Y KOTOPbIX B Mnpouecce aKcrryarta-
U1 BO3MOXHbI TeMnepaTypHble N3SMEHEHUA dopMbl U, Kak creacreue,
OTKITOHEeHMEe O0CK 3BYKOBOAaA, XECTKO 3aKpernJyjieHHOro Ha €eMKOCTH, OT
BEPTUKAJIbHOIO NOJIOXEHUA.

3sykoBog AC wucnonHeHun AC-6xx-xx0 (¢ TrC) MMeeT MOHTaXHbIn
driaHey, ¢ kKpenexHbiMu oTBepcTuaMmM (prc.A.9). Kpome M3l Ha dnax-
ue yctaHosneH TIC. YysctButenbHbli anemeHT TMC pacnonaraetcs
BHYTpW 3BYyKOBoAa. Penepa Ha 3BykoBoAE HET.

3BykoBog AC ncnonHeHun AC-7xx-xx0 (¢ TI1C) umeet MOHTaxHbIV dona-
Hel, 6e3 KpenexHbIX OTBEpCTUMW, HO C pbiM-6onTom ans nogseca AC
(pnc.A.10). Penepa Ha 3BykOBOAE HET.

[Ansa obecnedyeHnss MOHTaXKa aKyCTUY4ECKON CUCTEMbI C Y4ETOM KOHCTPYK-
TUBHbIX OCOBEHHOCTEN KOHTpONMpyemMoro obbekra ypoBHEMEDP MOXET
AOMNONHUTENBHO KOMMNMEKTOBATbCA NepexoHbIMM naTpybkammu cooTBeT-
cTBylOLlero Bvaa. Buabl ycTaHOBOYHOro M nepexogHbix natpybkos, a
Takke BapuaHTbl MOHTaxa AC npuBeaeHbl B JOKyMeHTe «YpOoBHEMEpP
ynbTpassykoBon B3JIET YP. UcnonHenns YP-2xx. MHCTpyKLMs 0O MOH-
Taxy» B17.00-00.00-20 NM.

MaTtepuan 3ByKOBOAA, MOHTaXHbIX NaTPyOKOB, YMMOTHUTENbHbIX MPO-
Knagok 3aBucaT oT ucnornHeHuss AC. lNepedeHb ncnonb3yemblx mMarte-
puanos npueeaeH B n.2.1.2.

M3l (puc.A.3) npegHasHavyeH Ansa M3nyyvyeHus U npMema yrnbTpasByKo-
BbiX konebaHuin. B pexunme nanyvyeHus nepeMeHHoe anekTpuyeckoe Ha-
npshkeHne, NocTynarLee Ha anekTpoabl nbesoanemeHTta MN3l1, npeob-
pasyeTcs B aKkycTuyeckume konebaHus (obpaTHbIN nbe3oaddekT), pac-
NPOCTPaHSOLWMECS B HanpaBrieHUn rpaHuLbl pasgena cped. B pexnve
npuema ynbTpa3ByKoBble KoriebaHus, OTpa)KeHHble OT rpaHuubl pasge-
na cpepf, BO3AENCTBYHOT Ha Mbe303arieMeHT 1 npeobpasyTca B nepe-
MEHHOE 3reKTpuYeckoe HanpshkeHue (npsamon nbe3oaddekr). MNepuo-
ONYEeCKU, Yepes3 3afaHHble MHTepBanbl BpemeHn Ha M3l nopaetca
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SﬂeKTqueCKVIVI curHan, obecneunBarolLNn BbIMNONTHEHME CAMOOYUCTKM
NOBEPXHOCTU NbE303JIEKTPUYHECKOIO npeo6pa3OBaTenﬂ.

[ns akycTuyeckoro corfiacoBaHusa Nbe303sieMeHTa C ra3oBou cpe-
AON CRyXuUT cneuuanbHas manyyawllas Haknagka, 3allulieHHas oT
BHELLHMX BO34EWCTBUA (PTOPOMNSIAcToOBbIM NOKPbITUEM. [Mbe303neMeHT
C Hakrnagkown pasmeLlaeTcsa B repMeTU4YHOM KOpryce U3 HepXXaBeroLLen
ctann. Yepes repmoBBog k [M3I1 nogknioveH kabenb CBA3M Tuna
MKB3B 2x0,35 (MC3015-11).

Ha koHue kabensa [13l1, >kecTko 3akpenneHHOro B Kopryce W
NMerLero annHy 5 M, yCTaHOBIEHbI HAKOHEYHMKN OS5 ero-NoAKIoYe-
HUA K NHUK cBAa3n ¢ BL yepe3 6ok KomMyTaumn.

Ecnn BK >kecTko 3akpenneH Ha akyCTU4ecKou cucteme psgom C
M3r1, To kabenb yknagbiBaeTcs byxTon unn obpesaetcs.

NcnonHenune T3l B 3aBMCUMOCTWN OT ero napameTpoB 0603Hauva-
eTCcsl B COOTBETCTBUM € KogudmKaumen, npusegeHHon B Tabn.s.

Tabnuua 8
nan-x X X
1. Tun kabensa n kabenbHOro coeauHUTENS
- kabenb MKB3B 2x0,35 ¢ kabenbHbIM1 HaKOHEYHUKaMn 0
- npoBof MoOHTaxHbIn MC3015-11 ¢ kabenbHbIMU HakoHeY- 2
2. Paboyas vactota M3
- 0
- 1

3..Ycnous npuMeHeHus

napbl CTOYHbIX BOA, CMUPTOB, KUCIMOT, aueToHa, aMMMak; 1
AnanasoH Temnepartypbl OKpyXxatowen cpeabl oT MuHyc 20

po 50 °C

napbl HedTENpPOAyKTOB; AManasoH Temnepatypbl OKpy- 2
Xatowen cpeabl oT MuHyc 20 go 50 °C

napbl LWeno4yen u KUCnoT ¢ KoHueHTpaunen go 20%; gua-
nasoH TemnepaTtypbl okpyxawuwen cpegbl oT MuHyc 20 go - 3

napbl BOAbl, MadyTa, Macen; Avana3oH TemnepaTtypbl Ok- 4
pyxatowien cpegbl o1 1 go 100 °C

1.6.3. Bnok kommyTauumn

bnok kommyTaumm BK-201 npegcraBnaet cobon kopnyc 13 antomu-
HMEBOro cnsiaBa C NIOMOUPYEMON KPbILLKOW U KIEMMOW 3a3eMIeHUS.
BHyTpn Haxogutca nevyaTHas nnaTta, Ha KOTOPOW pPacrorfioXeHbl
KNnemMMHble KOMoAKW, NpefHa3HavYeHHble AN MOAKMYEHNa NpoBOAOB.
KabenbHble BBOAbl BK npegycmatpusatoT BBOA Kabenen ot M3l um
TINC n BBOA Kabenen oT GrIOKOB MCKPO3ALLMTHbIX. Bug 6noka kommy-
Tauum npuBedeH Ha puc.A.11.
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1.7. MapkupoBKa n nriombupoBaHue

1.7.1

1.7.2

1.7.3.

1.7.4.

. MapknpoBka Ha nuuesoun naHenun BULL cogepxuT crneaytowime gaHHble:

- 0003Ha4YeHne n HaMmeHoBaHne ypoBHEMEpPA,
- TOBaprIIZ 3HaK N3rotoBuUTeEnNA,
- 3HaK yTBeEpPXOEeHNA Thna cpencrtea N3aMepeHu4d.

- SaBO,D,CKOIZ HOMEDP (yKasaH Ha Wwunbauke, 3akpernjeHHoOM Ha Kopnyce
BULY).

. 3aBoAckMe HoMepa OpYrvMx COCTaBHbIX YacTen nMbo ykasbiBalTCA Ha

WWnbAWKe, 3aKpenneHHOM Ha kopnyce, nnMbo HaHOCATCHA Kpackon Ha
Kopnyc.

[locne nosepku ypoBHemepa nioMOupyeTcs KOHTaKTHas napa paspe-
LweHna MmoamdmkaLmm KanmbpoBOYHbIX NapaMeTpoB U OAMH U3 BUHTOB,
ckpennawLwmnx cybb6oK nameputens.

KoHTakTHasa napa paspelleHns moaudpukaumm napameTpoB (PyHK-
LUMOHMPOBaHMs nNrioMbupyeTcs nocrne BBoAa YpOBHeMepa B IKcnryaTa-
LUMIO N NPOBEPKN COOTBETCTBMS 3HAYEHWU napamMeTpoB PYHKLUOHUPO-
BaHWs, BBEAEHHbIX B NpUOOP, 3HaA4YeHMAM, yKasaHHbIM B nacnopTte
ypoBHEMEpa WU/MNn NPOTOKOMAX MOHTaXHbIX WU MyCKOHanagouYHbIX pa-
60T. ®opma NPOTOKONOB MOHTaXHbIX M MyCKOHANA4OYHbIX paboT npu-
BeleHa B MHCTPYKLMM MO MOHTaxYy.

MapamMeTpbl akyCTUYECKUX CUCTEM ONPEeAensatoTCst Npu BbiMycke 13
NPON3BOACTBA M 3aHOCSTCS B MacnopT YpoBHEMEpA.

[ns 3awuTbl OT HEeCaHKUMOHUPOBAHHOFO AOCTyna MoryT 6bITb ONfoMm-
OMpoBaHbl HABECHOM NIIOMOONM ABa KPENEXHbIX BUHTa C JIMLIEBOW CTO-
poHbl BUL v BK.
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2. ICTNONb30OBAHUE MO HA3BHAYEHUIO

2.1. 3kcnnyatauuoHHbIe orpaHU4YeHus

2.1.1. Jkcnnyataumsa ypoBHeMepa [OSMKHa NPOU3BOAUTBLCHA B YCMOBUSIX BO3-
AEenCTBYOWMX (PaKTOpPOB WM MapamMeTpoB ra3oBOW cpenbl, He MpeBbl-
LWAKLWNX JOMYCTUMbIX 3HAYEHUN, YKa3aHHbIX B 3KCnsyaTaunoHHOM LO-
KyMeHTauuu.

[lns ycTaHOBKM ypoBHEMepa Ha 06bekTe HeobXoaANMO Hannyue:

- cBOOOAHOro yyactka kaHana (emkocTtu, TpybonpoBoaa) Anst YCTaHOBKM
aKyCTMYECKOWN CUCTEMDI;

- MéCTa AJ14 pa3MeLlleHnd Bnoka N3MepuTeribHoOro Ll,I/Id)pOBOFO, MCTOYHUN-
Ka BTOPUYHOIO NMMUTaHnA U onoka KOMMYTauun.

2.1.2. Cpega B KOHTPONMPYEMOW E€MKOCTU HE AOSMKHA BNUATbL Ha paboTocmno-
COBHOCTb N XapaKTEePUCTUKM Nbe303NeKTpuYeckoro npeobpasosarens u
TepMornpeobpasoBaTenen ConpoTUBIIEHNS.

CTonkocTb npmnbopa K BO3LENCTBUIO arpecCMBHON cpefbl Ha 00b-

eKTe aKcnryaTauun onpeaensieTess CBOMCTBAMU KOHCTPYKLMOHHbLIX Ma-
Tepuanos, NnpuMeHsieMbix B AC.

MaTtepuansl, ucnonb3yemble B KOHCTpyKLmuM TTC:
- natyHb JIC59-1 TOCT 15527-2004;
-cnnaB AMr2 TOCT 4784-97;
- cnnas An2 FOCT 1583-93.
MaTtepuansbl, UICNoMNb3yeMble B KOHCTPYKLMM 3ByKOBOAA:

- AC-4x1-xx0, AC-5x1-xx0, AC-6x1-xx0, AC-7x1-xx0 — cTane yrnepoau-
ctas, cmecb pesmHoBas MPI1-1338 HTA TY38-105.005.1166-98, dTo-
ponnact, ctanb Hepxasetowas 12X18H10T MNOCT 5949-75, nneHka
nonuamungHo-gpToponnacrtosada NMM®-C-351 40/30 TY 6-19-226-89;

- AC-4x2-xx0, AC-5x2-xx0, AC-6x2-xx0, AC-7x2-xx0 — cTanb yrrnepoau-
ctas, pesnHa MBC TOCT 7338-90, coToponnacT, cTanb HepxasetoLwas
12X18H10T TOCT 5949-75, nneHka nonnammngHo-pToponnacToBas
NMMV®-C-351 40/30 TY 6-19-226-89;

- AC-4x3-xx0, AC-5x3-xx0, AC-6x3-xx0, AC-7x3-xx0 — cTanb Hepxa-
Betowas, pesmHa TMKLY TOCT 7338-90, cdbrtoponnact, ctanb Hep)a-
Bewowaa  12X18H10T [OCT 5949-75, nneHka nonuamMmugHo-
dpToponnactoBas NM®-C-351 40/30 TY 6-19-226-89.

2.1.3. HeobxoamMmocTb 3alUUTHOro 3asemMrneHust npubopa onpenensercs B Co-
oTBeTCTBMM C TpeboBaHmammM rnaebl 1.7 «[MpaBun ycTponcTea aneKkTpo-
YCTaHOBOK» B 3aBUMCUMOCTW OT HamnpsbKeHWs NUTaHus 1 yCrioBUiA pas-
MeLLEHNST YPOBHEMEPA.

3anpeljaeTca noAknYeHue KreMMbl 3alUMTHOro 3a3emrieHus
npubopa kK cucteMe 3aseMreHUss MONTHUEe3aLWmUThI.
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2.1.4. MonHuesawuTa obbekTa pas3mMmeLleHna npmbopa, BbIMNOMIHEHHAA B COOT-
BeTCTBUN C «/HCTpyKUMEN NO YyCTPOMUCTBY MOSMHME3aLUTbl 30aHUN, CO-
OPYXEHUA N NPOMbILWMEHHbIX KOMMYyHuKaumiy CO153-34.21.122-2003
(yTBepxaeHHasa NMpukazom MunaHepro P® Ne280 ot 30.06.2003r.) npe-
AOXpaHseT npmbop OT BbiXoaa U3 CTPOSi NPU HAaNM4MM MOJTHMEBLIX pas-
pPSOoB.

2.1.5. PekomeHgaumm no BbIOOPY MecTa YCTaHOBKU M NpaBuna MoHTaxa (ae-
MOHTa)ka) ypoBHEMEpPA W3MNOXEeHbl B AOKYMEHTE «YpPOBHeMep ynbTpa-
3BykoBoun «B3JIET YP». UcnonHeHns YP-2xx. HCTPYKLMSI MO MOHTaXy»
B17.00-00.00-20 M. B mecTe ycTaHOBKM HanNps»KeHHOCTb BHELUHEero
3NEKTPOMarHUTHOro Nosisi NPOMBbILLNIEHHOW YacTOTbl HE AOMMKHA NPEBbI-
watb 40 A/m.

2.1.6. TpeboBaHua Kk ycnoBuMsM aKchfyaTauum M BblIOOpYy MecTa MOHTaxa,
npuBeLeHHbIE B HACTOSALWEN SKCMNNyaTaunoHHOW LOKYMEHTaUUN, YYnTbI-
BalOT Hanbornee TUNNYHbIE (PaKTOpbIl, BRMSIOLWNE Ha paboTy ypoBHeEMe-
pa.

Ha obbekTe akcnnyataumMm MoryT CyLlecTBOBaTb UMW BO3HUKHYTb B
npouecce ero akcnnyartauun aktopbl, He noggarolinecs npegsapu-
TernbHOMY MPOrHO3y, OUEHKe UM NPOBEPKE M KOTOpble NMPOU3BOAUTENb
He MOr y4ecTb nNpu paspaboTke.

B cny4yae nposiBneHunsi nogo6HbIx hakTopoB cregyeT yCcTpaHUTb MX
UM HaTVM MHOe MECTO 3KCnnyaTauuun, rae gaHHble akTopbl OTCYTCT-
BYIOT UNW He OKa3blBaKOT BIIUSIHUSA Ha paboTy nsgenusi.

2.2. Mepbl 6e30nacHoOCTU

2.2.1. K paboTe ¢ ypoBHEMEPOM AOMYyCKaTCA nuua, NPOLeALUne NHCTPYKTaX
no npasunam n mepam 6esonacHocTn npu paboTe C SNEeKTPOyCTaHOB-
kamu HanpsbkeHnem go 1000 B, a Takke O3HaKOMMAEHHblE C OOKyMEH-
Tauumen Ha npubop n ncnosibdyemoe obopyaoBaHue.

2.2.2. Tlpn noarotoBke u3gennsa K MUCNONb30BaHWUIO OOMMKHbI COOnoaaThbes
«MexoTpacnesble npasuna no oxpaHe Tpyaa (MNpasmna 6e3onacHoOCcTy)
npu aKcnnyaTauum 3neKkTpoyCcTaHOBOK» M «[llpaBuna TEXHUYECKOW 3JKC-
nnyaTauumn 351IEKTPOYCTaHOBOK NoTpebutenemny.

2.2.3. MNpwn npoBegeHnn paboT ¢ ypoOBHEMEPOM OrnacHbIMK (hakTopamu SBns-
toTCS:

- NepeEMEHHoe HanpshkeHne ¢ AEeNCTBYIOLWUM 3HadYeHnem o 264 B vac-
Totom 50 lNu;

- Apyrve onacHble haKkTopbl, XapakTepHble Ansi 06bekTa, Ha KOTOPOM YyC-
TaHOBIEH YPOBHEMEP.

2.2.4. INpwn paboTe 6110kN M3gennsa OoMmKHbl ObITb NOACOeANHEHBI K OTAENbHOM
LUNHE 3aLlMTHOro 3a3eMJ1IeHUS.
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2.2.5. B npouecce paboT no MOHTaxy, MycKoHanagke Unm peMoHTY YpOBHe-
Mepa 3anpeLiaeTcs:
- NPOM3BOAUTL MOAKIMIOYEHNSA K NPUBOPY, MEePEKIIOYEHNS PEXUMOB UNn
3aMeHy 3reKkTpopagnoanemMeHToB Mpu BKIMIOYEHHOM NMUTaHuu;

- UCMNOJ1b30BaTb SHGKTpOpaﬂMOHpM60pr N SNEKTPOUHCTPYMEHTDI oe3
NOOKIMKOYEHNA UX KOPMNyCcoB K Marncrtpanm 3allUTHOro 3a3eMJ1eHUd, a
TakKKe NCNoJsib3oBaTb MNnepevyncrieHHble yCTpOﬁCTBa B HeucrnpaBHOM CO-

CTOAHUN.
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2.3. MogroTroBKa K UCMoNb30BaHUIO

2.3.1. MoHTax ypoBHeEMepa 1 HacTponka Ha O6beKTe OOSMKHbI BbINOSTHATLCS B
COOTBETCTBUMN C JOKYMEHTOM «YpoBHEMEpP ynbTpa3sykoson BIJIET YP.
NcnonHeHus YP-2xx. MHcTpykums no moHTaxy» B17.00-00.00-20 NM.

PaboTbl 4OMKHbI NPOM3BOAUTLCS CreLnanu3MpoBaHHON opraHmaa-
LUMen, UMetoLLEN paspeLleHne NpeanpusaTUS-U3roToBUTENS M NPaBO Ha

BbINOSIHEHNE NMOAO0OBHbIX pa60T, nnéo npegcrasUTeniaAMn npeanpuaTmnd-
N3roToBuTeEnA.

2.3.2. lpn BBOAE YpOBHEMEpPA B IKCMyaTaLUMIO LOMKHO ObiTb NPOBEPEHO:

- NPaBUNBbHOCTL MOAKIIOYEHUST YpOBHEMEPA W B3aUMOAENCTBYIOLLENO

oGopyaoBaHMS B COOTBETCTBMU CO CXEMOW COEAMHEHMSI M MOAKMOYe-
HUS;

- COOTBETCTBME 3aBOOCKMX HOMEPOB WUCIMOJIb3yEMbIX COCTaBHbIX yacren
ypoBHEMEPA U COOTBETCTBUE kabenewn cBaA3n KaHally USMepeHund;

- COOTBETCTBME HaANpPAXEHUA NMUTaHUA ypoBHEMEPaA Tp66yeMbIM TEXHU-
YECKMM XapaKTepuUCTukam,

- NPaBUNbHOCTb 3aflaHHbIX PEXMMOB PaboThl BbIXOAOB YPOBHEMEPA.

Kpome TOro, Heobxoammo yb6eamtbcs B COOTBETCTBMM 3HAYEHWUM
napameTpoB (PYHKLUMOHUPOBAHMS ONS KaXAOro KaHana, BBEAEHHbIX B
npubop, 3Ha4YeHWsIM, ykasaHHbIM B nacrnopTe ypoBHeMepa u/unu npo-
TOKOJTaX MOHTaXHbIX U MyCKOHanago4HbIX paborT.

2.3.3. locne BkroYeHus nuTaHus npmbop rotos K paboTe Yyepesd 30 MUHYT.
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3. TEXHUYECKOE OBCITYXXUBAHUE

3.1.

3.2.

3.3.

3.4.

3.5.

3.6.

BeedeHHbI B aKcnnyaTauuio ypoBHEMEP HeobxoaMMo noaBepraTtb CUC-
TeMaTU4yeCcKoMy BHELLHEMY OCMOTPY W NepuoaMYecKMM OCMOTpaMm C Le-
Nbl KOHTPONS:

- paboTOCNOCOBHOCTM YPOBHEMEPA;

- cobnoageHnst yCnoBui SKkcnyatauumn ypoBHemepa;

- HANUYMs HanNPsYKEeHNs NUTaHUSA B 3aaHHbIX Npeaenax;

- OTCYTCTBMS BHELLUHMX NOBPEXAEHUIA COCTaBHbIX YacTell ypoBHEMEPA;
- HAOEKHOCTU SNEKTPUYECKUX M MEXAHUYECKUX COEOMHEHUN.

MeproanYyHOCTb OCMOTPA 3aBUCUT OT YCINOBWUIA 3KCNnyaTauuun, HO
He AomkHa ObITb pexe OAHOro pasa B ABe Heaenu.

HecobntogeHne ycnosui akcnnyatauum ypoBHeMepa, ykasdaHHbIX B Ha-
CTOSILLEM [OKYMEHTE, MOXET MPUBECTU K OTkasy npubopa unu rnpesbl-
LLIEHWIO AOMYCTMMOTO YPOBHS! MOTrPELUHOCTU N3MEPEHUNA.

BHellHVe MoBpeXaeHUs Takke MOryT MPUBECTU K MNPEBbILLEHWNIO
[A0NYCTUMOrO YPOBHS! MOrPeLLHOCTM M3MepeHuit. Mpu NnosiBNEHNN BHELL-
HUX NOBPEXOEHUA U3OEenus Unu kabens nuTaHusl, CBsS3M HeobXoaAMMOo
06paTUTLCA B CEPBUCHBIN LIEHTP UMW pPerMoHanbHoe npeacTaBuTenbCT-
BO ANl OoNpeaeneHnst BO3MOXHOCTU ero AanbHenLel akecnnyaraumm.

Hannume HanpskeHus nNUTaHMa ypoBHeMepa onpefensiercs no Hanu-
YU MHAMKauuKn, a pabotocnocobHOCTb Npubopa — NO COAEPXKaHWUIO UH-
AnKaumm Ha gucnnee yposHemepa. Bo3mMoXHble HEMCNPaBHOCTU, UHOM-
uupyemble ypoBHEMEPOM, ykasaHbl B [Npunoxenun I yactu Il pykoBo-
ACTBa MO aKcnnyaTaumu.

B YpOBHEMEpPE OCYLLECTBNAETCA UHOAMKAUNA HaJTM4YNA HELUTATHbIX
CVITy&LI,VIVI B CITOBE COCTOAHUA.

YpOBHemep no Bunay WUCMNOJIHEHUA N C Yy4ETOM yCJ'IOBI/IIZ aKCnyaTtauun
OTHOCUTCA K U3genndam, peMOHT KOTOPbIX NMPOU3BOANTCA Ha crneunalb-
HbIX NpeanpunaTnAax nnobo Ha npegnpunaTnn-m3rotoBuUTEse.

Ha mecTe akcnnyataumm BbiiBNAETCA HENMCNPABHOCTb C TOYHOCTLIO
po 6noka: bUL, F13I1, BK, 3BykoBoL.

HeuncnpaHbIi 610K 4ns peMOoHTa unu 3aMmeHbl He0OBXOANMO OTNPaBATb
npegnpuaTuo-nsrotosutento B coctase AC nnu bBUL, ana coBmecTHon
Kanubposku npubopa.

B cnyyae 3ameHbl BUL, unn AC, a Takke B ciyyae 3aMeHbl Unn
N3MeHeHnsa OnuHbl kabenen, npubop OOMMKEH NPONTU KanubpoBKY Ha
npeanpusaTUM-U3roToBUTErNe.

OtnpaBka npubopa Ana npoBefeHusi NOBEpKn NMbo pemMoHTa AOSmKHa
NpoM3BOAMTbLCA C NacnopTom npubopa. B conpoBoanTENbHbLIX AOKYMEH-
Tax HeobOXoAMMO ykasblBaTb MOYTOBLIE PEKBU3UTLI, TenedoH n dakc
oTnpaBuUTeEns, a Takke cnocob n agpec obpaTHOM AOCTaBKW.
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Mpwn oTnpaBke B NOBEpPKYy UMW B PEeMOHT npubopa B KOMMIEKTe C
AC aKycTnyeckme cucTembl AOMKHbI ObITb OYMLLIEHBI OT OCAAKOB, IPSA3M
n ..
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4. YIMIAKOBKA, XPAHEHUE U TPAHCIOPTUPO-
BAHUE

4.1. YpoBHeMep ynakoBbIBAETCS B MHOMBMAOYyalbHYO Tapy kateropum KY-2
no NOCT 23170.

3BYKOBOA W MPUCOEAMHUTENbHAsA apMaTypa ynakoBbIBalOTCA B OT-
AenbHyo Tapy.

4.2. XpaHeHne ypoBHeMepa OOIMKHO OCYLLECTBNATLCS B YNAKOBKE U3roToBU-
Tena B CyxOM OTannMBaemMoM MnomeLleHnn B COOTBETCTBUN C TpeboBa-
Huamu rpynnbel 1 no FTOCT 15150. B nomelweHun gnsa XpaHeHust He
AOJMPKHO ObITb TOKOMPOBOASALLEN NbINN, NAPOB KUCIOT, LLEenoYen, a Tak-
XXe ra3oB, BbI3bIBAIOLLMX KOPPO3UIO 1 pa3pyLUatoLLnX U30NALMIO.

YpoBHemep He TpebyeT cneumanbHOro TeXHUYeckoro obcrnyxuea-
HUS PN XPaHEHUM.

4.3. YpoBHEMEPbLI MOrYT TPaHCNOPTMPOBATLCS aBTOMOOUIMBbHbLIM, PEYHbIM,
KEene3HOAOPOXHbIM U aBMALMOHHBIM TPaHCMOPTOM Mpu cobnioaeHnn
cnegyroLmnx yCrnoBumn:

- TPAHCMNOPTMPOBKA OCYLLECTBAETCH B 3aBOACKOW Tape;

- OTCYTCTBYET NpsIMOE BO34ENCTBUE BNaru;

- TemrnepaTtypa He BbIxoauT 3a npegensl ot muHyc 30 o 50 °C;
- BNaXXHOCTb He npesbiwaeT 98 % npu Temnepatype o 35 °C;

- Bubpauma B guanasoHe ot 10 go 500 Ny ¢ amnnutygon go 0,35 mm nnm
yckopeHuem o 49 M/C?;

- yAapbl CO 3Ha4YeHneM MMKOBOro yckopeHust Ao 98 M/C?;

- YNIOXXEHHble B TpaHCropTe u3genusa 3akpenneHbl Bo u3bexaHwe nage-
HUS U CoyLapeHun.
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5. METOOUKA MNMOBEPKH

5.1.
5.1.1.

nepBI/ILIHaFI noBepkKa ypoBHEMEPOB MPOBOAUTCA TMPU BbIMYCKE U3
npon3BoacTBa M Noclrie pemMoHTa, nepmnognvyeckme — B Mnpouecce 3KC-
nnyartauun.

Me>xnoBepo4yHbI MHTepBasn — 4 roga.

MeTtoanka nosepku ypoBHemepoB «B3JIET YP» yteepxaeHa MU
CW BHUWP.

Onepauum noBepKu

Mpn npoBeaeHUn NOBEPKU OOSMKHbI ObiTb BbINOSHEHbI Onepauun, yka-
3aHHble B Tabn.10.

Tabnuua 10

Homep nyHkTa

HanmeHoBaHune onepaunn
MEeTOANKN

1. BHELIHUN oCcMOTp 5.7.1

2. [MpoBepKa aNeKTpn4ecKkoro CoNPOTUBEHNSA N30NSALMKN Lienen NMTaHus 5.7.2

3. OnpoboBaHue 5.7.3

4. OnpegeneHne norpeLHoCcTy ypoBHEMEpPA 5.7.4

5.1.2.

5.1.3.

5.14.

5.1.5.

Mo cornacoBaHuto ¢ @Y LICM PocTtexperynupoBaHusa noBepka MOXeT
NPOBOAUTLCA MO COKpalLleHHOW nporpamme. [lpyu 3TOM MOrpeLHocTb
N3MepeHns oTAEeNbHbIX NapameTpoB MOXET He onpefensitbCs, O Yem
JernaeTca COOTBETCTBYIOLLAA 3anicb B CBUOETENbCTBE O NMOBEPKE UMK
nacnopTe ypoBHeMepa.

[lonyckaeTcs noBepka ypoBHEMepa He B MOSIHOM Auanas3oHe nacropT-
HbIX 3HA4YEHWIN NapamMeTpPoB, a B 3KCMyaTaUuMOHHOM Ananas3oHe — TOrb-
KO napameTpoB, UCMOSb3yeMbIX NPY SKCNyaTaLui.

[lonyckaeTca BbINOMHSATL NMOBEPKY YpOBHEMepa B paboymx YCroBusiX
aKcnnyaTaumm.

MoBepka MOXEeT. BbIMOMHATLCA HATYPHBIM UMM MMUTALMOHHBIM MEeTO-
JOM.

HaTypHasi noBepka BbINOSIHAETCS OOHUM U3 ABYX BO3MOXHbIX CMO-
coboB:

- NpyY NOMOLUM LWNTa-OTpaxaTens n pyneTku;
- NpY NOMOLLM YPOBHEMEPHOW NMOBEPOYHON YCTAHOBKMU.

MMuTaumMoHHasa nosepka BbIMOMHAETCS NpY MOMOLLM KOMIMeKca
nosepoyHoro «B3JIET KMiN».
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5.2. CpeacrtBa noBepKu
5.2.1. MNpwn npoBegeHUN NOBEPKN NPUMEHSETCS crieaytollee obopynoBaHue:
1) cpencTBa n3amepeHus:

- BonbTmMeTp B7-43, TOCT 26.003-80; Tr 2.710.026 TO, gnanasoH oT
10 mkB go 1000 B, oTHocuTenbHasa norpelwHocTs He 6onee +0,2 %;

- TepmomeTp, FOCT 13646-68;

- MmarasuH conpotusnenun P 4831, 2.704.001 TY, npegenel onyckaemo-
ro OTKIIOHEHMUS conpoTueneHus He 6onee +0,022 %;

- cekyHgomep, FTOCT 5072;

- NpV MNOBEPKE C MOMOLLbBIO LUMTa-oTpaXaTensa u pyneTkn — pyneTka,
3MK2-10AHT-1, ueHa penenua 1 mm, FOCT 7502-98;

- NP NoBEpPKE C MOMOLLbIO YPOBHEMEPHOM YCTaHOBKM — YyCTaHOBKA MOBe-
poYHas ypoBHeMepHasa € npeaenamm OTHOCUMTESbHOW MOrpeLuHoOCTN He
bonee 1/3 npegenoB JonyckaemMon MOrpeLlHOCTU M3MEPEHUs1 noBe-
pAEMbIX YPOBHEMEPOB;

- npn noBepke WMUTAUMOHHbIM METOOOM — KOMIJIEKC I'IOBepO‘-IHbIVI
«B3NET KM», B64.00-00.00 TY;

2) BcriomoraresibHble YCTPOWCTBaA:

- NCUXPOMETP acnMpaLMOHHbIA C Npeaenamm 3MepeHUst OTHOCUTENbHOM
BnaxHoctn ot 10 go 100 % no NOCT 6363-67;

- BapomeTp ¢ npegenamun namepeHnst gaenexHus ot 66 go 900 mm pT. CT.
no TY 912-500-TY1;

- lUUT-OoTpaxaTerb;
- IBM-coBMeCTUMBI NepcoHarbHbIN KOMMbIOTEP.

5.2.2. [Jonyckaetca npumeHeHne apyroro obopyagoBaHud, npubopoB M yCT-
POWNCTB, XapakTEPUCTUKM KOTOPbIX HE YCTYNarT xapakrepuctmkam obo-
pyaoBaHua n npubopos, npmeedeHHbIX B N.5.2.1. Mpu oTcyTcTtBuMm 060-
pyaoBaHnA M NpubOPOB C XapakTepUCTUKaAMMK, HE YCTynarwwuMn yka-
3aHHbIM, NO cornacoBaHuto ¢ npeactasutenem Oy LLICM Pocrtexpery-
NMPOBAHNSA, BbINONHAKOLWErO MNOBEPKY, AOMyCKaeTcss NpuMeHeHne o6o-
pyooBaHUA M NpubOpoB C XxapakTepuctukamu, OCTaTOYHbIMW ANns no-
nyyYeHns OCTOBEPHOro pesdynbraTta NnoBEPKN.

5.2.3. Bce cpencrtea mM3aMepeHust OOMKHbl ObiTb MOBEPEHbI U UMETb OEWNCT-
BylOLLME CBUAETENBLCTBA UM OTMETKU O NOBEpKe.

5.3. TpeboBaHuMA K kBanudukaumm nosepurtenen

K npoBeaeHnto namepeHun npm noBepke n obpaboTtke pesynbTaToB
N3MepeHnin OonyckarTCca Nuua, atTecToBaHHbIE B Ka4yecTBe noBepuTe-
NS, U3yYmBLUME IKCTSyaTaUMOHHYH OOKYMEHTALMIO Ha YPOBHEMEpP MU
CpeacTBa MOBEPKM, MMEIOLIME OMbIT MOBEPKN CPeacTB U3MEpPEeHWUin
YPOBHSI, pacxoga, o6bemMa XUAKOCTU, a TaKkKe MpoLUeLIne NHCTPYKTaX
No TexHuke 6e30nacHOCTM B YCTAHOBIEHHOM MOpsiAKe.
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5.4. TpeboBaHuAa 6e3onacHOCTU

5.4.1.lpn nposegeHnn NOBEPKM AOSMKHbI ObITb cobntogeHbl TpeboBaHus
6esonacHocTM B cooTBeTcTBUM ¢ «MexoTpacneBbiMi MNpaBuraMmm no
oxpaHe Tpyaa (lNpasuna 6e3onacHOCTM) Npu 3KCNyaTauumn aneKTpoyc-
TaHOBOK» M «[lpaBvnamm TEXHUYECKOW 3IKCnyaTaumm 3NeKTpoyCcTaHo-
BOK notpebutenen».

5.4.2. Npun paboTe ¢ nameputenbHbIMM Npubopamm 1 BcrnoMmoratenbHbiM 060-
pyaoBaHMEM OOMMKHbI OblTb coGnoaeHbl TpeboBaHMs 6Ge30nacHoOCTH,
yKa3aHHble B COOTBETCTBYHLLMX TEXHUYECKNX OMUCAHUAX N UHCTPYKLUK-
AX MO 3KChyaTaunm NpuMeHsiemMmbiX Npubopos.

5.5. YcnoBusi npoBeaeHUs NOBEpPKU
Mpn npoBegeHUN NOBEPKM AOSMKHbI cObBnaaTbCs criegyolme yc-

noBwusi:

- TemnepaTtypa okpyxatoLiero Bo3gyxa, °C ot 5 go 40;

- OTHOCUTENbHAA BNaXXHOCTb, % ot 30 po 80;

- aTMochepHoe aasneHue, klla o1 66,0 no 106,7;

- NMnTaKoLLEee HanpsikeHne B COOTBETCTBUN C UCMNOSTHEHNEM MOBEPSEMOro
ypoBHeMepa.

[MPUMEYAHUE. lNpoBegeHne noBepkn B paboymx yCrioBUAX IKC-
niyaTaumm ypoBHeMepa donyckaeTcs npu cobniogeHun tpeboBaHun K
YCIOBUAM 3KCMyaTauumn NoBepoYHOro o6opyaoBaHus.

5.6. MoaroToBKa kK NpoBeAeHUIO NOBEPKN

5.6.1. MNepen npoBeAeHNEM MOBEPKM OOMKHbI ObiTb BbINOMHEHbI Cneayowmne
NOArOTOBUTESNbHbIE PabOThI:

- NMpoBepKa Hanuunsi 4eNCTBYOLINX CBUAETENLCTB (OTMETOK) O MOBepkKe
NCNONb3yEeMbIX CPEACTB U3MEPEHWUI;

- MPOBEPKa HanMunsa aKCnnyaTauMoHHON OOKYMEHTauun Ha noBepsemMbli
ypoBHemep (nacnopTta);

- ipoBepka cobroaeHnst yCroBuiA NPOBEAEHUS NOBEPKU;

- NpoBepKa HanuMung noBepoyHoro obopygoBaHWSA M BCNOMOraTenbHbIX
YCTPOWCTB (MpucnocobneHunn), nepedncrieHHblx B n.5.2.1;

- nogrotoeka K pabote noBepsiemMoro ypoBHemepa, NoBepoyHOro obopy-
AOBaHNSA U NpubopoB B COOTBETCTBMM C MX IKCMNyaTauUMOHHOW LOKY-
MeHTaUMeEN.

5.6.2. MNMoarotoBnTb paboyee MecTo NOBEPUTENS B COOTBETCTBUN CO CXEMOM,
npuBeEeHHOM Ha puc.3.

MoaknoyeHne NOBEPOYHOIO M BCoMoraTensHoro obopyaoBaHns K
YPOBHEMEPY, MOHTa)X ypOBHEMepa Ha UchbITaTeNlbHOM CTeHAe MnoBe-
POYHOW YCTaHOBKW BLIMOSMHSAOTCA B COOTBETCTBUM C TpeboBaHMSMU
3KCNNyaTauMoHHOW JOKYMEHTaLMN Ha COOTBETCTBYIOLLYHO MOBEPOYHYH)
YCTaHOBKY M PYKOBOZACTBOM M0 3KCMlyaTauumn Ha ypoBHEMEP.
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MosepoyHas > "B3NET YP" » MC
ycTaHOBKa

TokosbIl 8bIx00

A

UupgukaTtop BonbTmMmeTp

Bbixo0 RS

A

MK

MC — mazasuH conpomusenerul; K — nepcoHasbHbIl KOMIboMmMep.

Puc.3. Cxema coeanMHeHU nNpu noBepKe ypoBHeMepa.

5.7. NpoBeaeHne NoBepKU
5.7.1. BHeLlWHUN oCcMOTp

Mepen Hayanom BbINONHEHUsI onepauuii NoBEpPKN HeoBXoaNMO Bbl-
NONMHUTb BHELUHMI OCMOTP COCTaBHbIX YacTel ypoOBHEMEpPa, BXOASILLNX
B KOMMMeKT nocTtasku. [lpy npoBeeHMM BHELIHEro OCMOTpa AOSMKHO
ObITb YCTAHOBMEHO OTCYTCTBME MEXAHUYECKUX NMOBPEXAEHWUNA, COOTBET-
CTBME KOMMIEKTHOCTN, MapKMpPOBKM M BHELLHEro Buaa YypoBHeMepa
TpeboBaHMsIM ero nacnopTa U pykoBOACTBaA MO 3KCryyaTaumu.

5.7.2. I'IpOBepKa ANIEKTPUHECKOIo CornpoTmBrieHmna n3ondaumm uenewn nuTaHmna

MpoBepka aneKTPUYecKoro ConpoTUBIEHUS U3ONALUN Lienei nuTa-
HUS ypOBHeEMepa MNPOU3BOAUTCA MErOMMETPOM MPU  HamnpsKeHUM
(500+50) B.

3axum merommMmeTpa ¢ 0003HAYEHMEM « = » COEOMHSETCA C Knem-
MOW 3aLlMTHOro 3a3eMfIEHNS « - », @ 3aXUM «M» — C 3aMKHYTbIMW Me-
xay cobon BbiBogamu nutaHus. ConpoTUBREHME U30MSUMU OOSDKHO
ObITb He MeHee 20 MOm.

MpoBepka BLINOMHAETCA NPU BbINycke ypoBHeMepa U3 MpOU3BOA-
CTBa ¥ Npu NMoBepPKe MOXET He NPOM3BOAUTLCS.

5.7.3. OnpoboBaHne ypoBHEMEpPA

OnpoboBaHune BbIMNOMHAETCS C LEeNbl YCTaHOBIEHUS paboTocno-
cobHocTn ypoBHemepa. OnpoboBaHue AonyckaeTcs NpoBOAWUTb B OT-
CYTCTBUE NOBEPUTENSI.

[nsa onpoboBaHusa ncnonb3yeTcs cxema no puc.3.

[Mocne BKIOYEHUA NMUTAHUA YPOBHEMEpP MpOrpeBaeTcs B TevyeHue
10 MUHYT.

N3meHas 3HayYeHne 3TanoHHOW BenuuyMHbl, yoeanTbcs B COOTBET-
CTBYIOLMX N3MEHEHMSIX MOKasaHWi ypoBHEMEpPA, NMPOBEPUTb Hanuume
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5.7.4.

5.8.
5.8.1.

5.8.2.

5.8.3.

VHAMKAUMKN n3MepsieMblix NapaMeTpoB Ha Auchnee ypoBHeMepa, Hanu-
yne BbIXOOHbLIX CUTHAOB.

YpoBHemep npusHaeTcs paboTocrnocobHbIM, eCrnn B pexmme name-
peHunn obecnevmBaeTCcs YyCTOMUYMBbBIV BbIBOA PE3YIbTAaTOB U3MEPEHUMN.

OnpegeneHve NorpeLHocT ypoBHEMepa

OnpepgeneHne NorpeLwHocT YpoBHEMEPA MPU U3MEPEHUN YPOBHS
(BncTaHuun) nNpy noBepke HaTypHbIM WKW MMUTAUMOHHLIM METOL0M
BbIMOMHAETCA NPU 3HA4YeHUN Gasbl M3MEPEHUS 6 M N 3HAYEHUSAX OMUC-
TaHumMm 2 M, 3 M U 4 M COOTBETCTBEHHO. 3HA4YeHMs1 OUCTaHUUWN yCTa-
HaBnusatoTcs ¢ gonyckom +10 %.

[ns kaxgon noBepoOYHOM TOYKM HEe MeHee 3 pa3 CHMMaloTCA yCTa-
HOBMBLLMECS MOKa3aHus ypoBHeMepa. [onyckaeTcd CHMUMaTb Mokasa-
HUA ToNbKo ¢ XKKW.

PacyeT norpewHoctTn ypoBHemepa Ah npu M3MepeHuuM YpOBHS
(AnctaHumn) BbINOMHAETCA No dopMyne:

Ah =|hy —hol, Mm,

roe h,— n3amepeHHoe 3Ha4yeHne YPOBHSA (AUCTaHLNN), MM;
ho — aTanoHHoe 3Ha4yeHue YypPoBHSA (ANUCTaHLNN), MM.

PeaynbTatbl NOBEPKN CUNTAIOTCS NOSTOXUTENBbHBIMU, €CNN NOrpeLU-
HOCTb YpOBHEMEpPA NPU U3MEPEHUN YPOBHS (OUCTaHUUKM) He NpeBbiLla-
eT £ 4,0 mm.

Mpun oTpuuaTtenbHbIX pe3ynbTaTax MOBEPKM BbINOMHAETCS HCTU-
pOBKa ypoBHEMepa, NoCcre Yero NoBepka BbINOMHAETCS NOBTOPHO.

OdopmneHue pe3ynbLTaToB NOBEPKU

Mpn NONOXUTENbHbLIX pe3ynbTaTax MoBEPKU OOPMASETCS MPOTOKOM
noeepku (MpunoxeHve B) nnu genaeTtcs cOOTBETCTBYOLWAA 3anNUcChb B
nacnopTe ypoBHeMepa, KoTopasi 3aBepsieTCsl NOANMCbIO NOBEPUTENS U
CTaBUTCS KNENMO NoBepuTens.

B cny4ae oTpuuaTtenbHbIX pe3ynbTaToB NEPBUYHON NMOBEPKM YPOBHEMEDP
BO3BpallaeTca B NPOU3BOACTBO Ha AopaboTKy, nocne 4yero nNoAnexuT
NOBTOPHOW NOBEPKE.

Mpu oTpuuaTenbHbIX pe3ynbTaTtax Nepuoanyeckor NoBEPKN YPOBHEMED
K NPMMEHEHMWIO He OOMYyCKaeTCsl, B ero nacrnopte Npou3BoAUTCS 3anncb
O HEMPUIrogHOCTK K SKCNyaTaumu, a Knemmo racutcs.
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NMPUNOXEHUE A. Bua coctaBHbIX YacTen ypoBHeMepa
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Puc.A.1. Bnok namepurtenbHbIn LU pPOBON.
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6) Bug, cHM3y
- CpaBOYHbIN pasmep

08 D00 _

1 — Oucnnel uHdukamopa, 2 — Kknasuamypa,; 3 — MoOyrb U3Mepumerns;
4 — moldyne BUIT; 5 — MmoOHmMaxXHbIl Modyrb, 6 — cybbrioK usmepumerns;
7 — Knemma 3asemneHus; 8 — pasbem RS-232; 9 — 3aanywka mem-

bpaHHasi.
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Puc.A.2. BUL ¢ mMoOHTaXHbIMU NfaHKamMu (BUA c3agu).
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* - CNpaBOYHbIN pasmep

1 — koprniyc 6amyuka, 2 — kabesib cesa3u ¢ bUL; 3 — usnyyarowas no-
86pXHOCMEb.

Puc.A.3. Nbe3oanekTpuyeckun npeodbpasoBaTesb.
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BazoBas *
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* - CNpaBOYHbI pa3mep
1 — MmoHmaxHas petika; 2 — 13l1; 3 - TFIC.

Puc.A.4. Akyctnyeckas cucrtema ucnosHeHmnn AC-11x-xx1.
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* - CNpaBOYHbIN pasmep
1 — pbim-6onim; 2 — TI1C; 3 — MoHmMasKkHas nnaHka; 4 — 3r1.

Puc.A.5. Akyctnyeckasi cuctema ucnonHeHmm AC-11x-xx2.
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BasoBasi
NNoCKOCTb 1
oTcyeTa

116*

Y

* - CNpaBOYHbIN pasmep
1—TI1C; 2 —MoHmMaxHbIt Ouck; 3 — 3.

Puc.A.6. Akyctnyeckasi cuctema ncnonHeHmm AC-11x-xx3.
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1190 *

* - cNpaBOYHbIN pasmep

1 - MoHmMaxHbIl gnaHeu, 2 — 3l1; 3 - 38yK0800; 4 — depxamernb pe-
nepa,; 5 — penep.

Puc.A.7. Akyctnyeckas cucrtema ucnosnHeHmn AC-40x-xx0.
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710CKOCMb
omcyema

135 *
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215 *

1175 *

* - cnNpaBOYHbLIN pasmep
1 — pbim-60onim; 2 - [19Fl; 3 - 38yk0800; 4 — Oepxamersnb pernepa;
5 - penep.

Puc.A.8. Akyctnyeckas cucrema ucnosnHeHmn AC-50x-xx0.
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* - CNpaBOYHbLIN pasmep
1 - TI1C; 2 - moHmMaxHbil ¢pnaHeu;, 3 — N3[1; 4 — 38yk0800.

Puc.A.9. Akyctnyeckas cucrtema ucnonHeHmn AC-61x-xx0.

49



Basosas
nnocKkocme
omecyema

Y
J

135
N
QW

et
! =
00 & =00
00 O d 0 of]
~u 1
<

P

215°

>125°

* - CNpaBOYHbIN pa3mep
1 — pbimM-6onm; 2 - TIIC; 3 - [3[1; 4 — 38yko800; 5 - npomusosec.

Puc.A.10. AkycTnyeckas cuctema mcnonHenmm AC-71x-xx0.
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a) Bug cnepeau 6) Bua cboky
* - CNpaBOYHbLIN pasmep

1 — 2epm0o8800; 2 - KPOHWMEUH.

Puc.A.11. Bnok KOMMyTauum ¢ KpoHwTeMHamu ans kpenneHna Ha DIN-penky
35/7,5.
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NMPUNTOXEHUE b. Cxema oKOHe4YHOro Kackaga yHuBepcarbHbIX
BbIXO40B

lMuTaHne okoHeyHoro kackaga (pwc.b.1) yHuBepcarnbHbIX BbIXOA0B
MOXeT OCYLLECTBIATLCA KaK OT BHYTPEHHEro MCTOYHMKA MUTaHUS — akK-
TUBHbIA PEXUM MUTaAHUSA, TaK U OT BHELLUHEro MCTOYHWKA — MacCUBHbLIN
peXnM.

+5V

1 KOm

o J1 (1, 43, J5,J7)

¢ «TSOUT+»
(«TSOUTx+»)

X

«TSOUT-»
J2 (J2, J4, J6, Jg) = («TSOUTX-»)

!

Puc.b.1. Cxema okOHe4YHOro Kackaga yHMBepcasibHbIX BbIXOAOB.

B ckobkax Ha cxeme ykasaHbl 0603Ha4YeHVs1 Ansi YHUBepcarbHbIX
BbIXOZOB CEPBUCHbLIX MOOYEN.

[ns ycTtaHoOBNEHHOro 3HayeHuss AKTUB. Yp. <BbICOKMW> Hannumio
UMMynbCa Ha BbIXOAE B YAaCTOTHOM pexume, a TakkKe Hanuyuio cobbl-
TMS B JIOTMYECKOM pPEXMME COOTBETCTBYET Pa3OMKHYTOE COCTOsIHME
3IEKTPOHHOro Kntoya. Npu oTCyTCTBUM MMNyfbCca U OTCYTCTBUU COObI-
TUS 9NEKTPOHHbIN KoY 3aMKHYT.

[na yctaHoBneHHOro 3HadeHna AKTuB. Yp. <HU3KuUnN> coctosHus
SNEKTPOHHOrO KNto4a obpaTtHble.

Mpn akTMBHOM pexmme paboTbl OKOHEYHOrO Kackaga v Pa3oMKHY-
TOM 3NEKTPOHHOM KIlloMe HanpshkeHne Ha Bbixoge OyaeTt B npegenax
(2,4 — 5,0) B, npu 3amkHyTOM KItoue — He 6onee 0,4 B. PaboTa Bbixoaa
npyv akTUBHOM pexunme paboTbl OKOHEYHOro Kackaga AonyckaeTcsi Ha
Harpy3ky ¢ conpotmBneHnem He meHee 1 kKOm.

B maccuBHOM pexume nuTaHue OOSMKHO OCYLECTBIATbCA Hanps-
XEHNEM MOCTOSAHHOro Toka oT 5 oo 15 B oT BHeLHero ncroyHuka. [o-
nyckaeTcsa nNuTaHue HarnpsbkeHnem o 24 B, npu aTom amnnutyga Bbl-
XOOHbIX UMMyIbCOB OyaeT orpaHudeHa yposBHem B 15 B. [onyctumoe
3Ha4YeHne KOMMYTUPYEMOro TOKa Harpy3ku He 6onee 10 MA.

MoakntoYeHNe OKOHEYHOro Kackaga K BHYTPEHHEMY WCTOYHUKY
+ 5B ocywecTBNsSeTcss C MOMOLLbI COOTBETCTBYIOLUMX NEpeMbIYex,
3aMbIKaIOLLMX KOHTAKTHbIE Mapbl YCTAHOBKW pexunma paboTbl OKOHEYHO-
ro Kackaga yHuBepcanbHOro BbiIxoaa.

[nvHa nnuHuM cBA3K AN yHMBepcarnbHbIX Bbixogos — 0o 300 m.

52



NMPUINTOXEHMUE B. NpoTtokon noBepku ypoBHeMepa

(pekomeHayemoe)

MpoTtokon noBepku ypoBHemepa «B3JIET YP»

3aBoackon Homep McnonHenne

["on BbINycka

Bua nosepku

MyHkT
. OTtmeTka 0
HavnmeHoBaHue onepauuii [IOKyMeHTa MNprvmevaHve
COOTBETCTBUM
No NOBEpPKE
BHelHWn ocMoOTp 5.7.1
MpoBepka aneKkTpUYEeCKoro ConpoTUBIEHUS
n3onauMKn Luenen nutaHus 5.7.2
OnpoboBaHue 5.7.3.
OnpeaenexHne NorpelHoCcT ypoBHEMepa 5.7.4
YpoBHeEMepP K aKcnnyataumm
(roaeH, He rogeH)
[aTa nosepkn " " 200 .
MoBeputens / /
(noanuceb) (¢.1.0.)
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NMPUNOXEHMUE I'. KommyTauusa moaynen BHEeLWHUX CBsI3eNn

e U \

ﬁ
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\E_ T. 2 %% 5 %8 § %8 §

o e o

B [EEEET=E 5
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& AV

A — OKHO 01151 pasmeweHUs1 KOMMymayUOHHbIX 3/1eMEeHIM08 KOMBOUHUPOBaHHO-
20 MOOyrisi BHEWHUX c8s13el;

61, B1 — okHa 0nsi pasmeuweHUs: KOMMYmayUuOHHbIX 3/1EMEHIMO8 Cep8uUCHO20
MOQyris 6HEWHUX cesized, ycmaHOB8IeHHO20 8 criom 1;

62, B2 — okHa 0nisi pasmew,eHuUss KOMMymayUOHHbIX 95IeMEHMO8 CepaLCHO20
MOQyrisi BHEWHUX cesi3ell, ycmaHOBIEHHO20 8 Criom 2;

I, E — pe3epeHbie OKHa;

A1, [12 — okHa Ons pasmeuw,eHUss KOMMYMmMayUOHHbIX 3/1eMeHMOo8 rnpuemo-
nepedarouwux modynel dns nodkmnovyeHus kabeneu cessu ¢ 131 nepsozo
U 8mMopo20 KaHasio8 cooMmeemcmeeHHo;

XK — 0kHO 017 ycmaHo8KuU MoQyrisi memMrepamypHbIX 8X0008;

1 — konodka npedoxpaHumerns 1 A e yenu =24B;

2 — pa3bem 07151 NoOKMYeHUs Kkabess numaHus =24B;

3,4 — KOHMakmHble napsl J3, J4 coomeemcmeeHHO Oris1 yCmMaHOBKU pexXuma
pabomel ypogHemepa:

- J3 — KOHmaKkmHas napa paspeuweHus ModuguKkayuu KanubpogoyHbIX rna-
pamempos;
- J4 — KoHmaKkmHas napa paspeuweHus Modughukayuu rnapamempos yHK-

UUOHUPOBAHUSI;

5 — mexHonoeu4yeckul pasbem.

BBH B

lelo

Puc.l.1. Bupg c3apmu cy66noka nsmepurtens mcnonHeHma bUL-221.
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Puc.l.2. KOMMyTauuOHHbIEe 3fIeMEHTbl KOMOMHUPOBAHHOIO MOAYIA.

Ta6bnuua I.1. O603Ha4YeHne CUrHanoB KOMOMHMPOBAHHOIO MOAYIIA.

HaumeHoBaHue ObosHavenne
BLIXOHA KOHTaKTHOro O6o3HaveHue curHana
anemeHTa

1 RXD
2 RTS

RS-232 3 NXD
4 CTS
7 GND
J1 KoHTakTHbIe napbl YCTAHOBKU pexrmMa paboTbl

YHuBepcanbHbIn J2 yHuUBepcanbHoro Beixoga 0

Bbixoa 0 - TSOUT+

- TSOUT-
- J3 KoHTakTHble napbl YCTAHOBKM pexnma paboTbl

J4 ypOoBHeMepa
- GND

RS-485 - A / Data-
- A/ Data+

K pasbemy RS-232 KOMOMHMPOBAHHOrO MOAyNsa MNOAKMYaeTCs
wnend (nnockun kaberb) OT BHELIHEro pa3bemMa, pacronioXXeHHOro Ha
Kopryce MOHTaXHOro Moayns.

1.2.3.4.
DP\5e 70809

Y
°

T

a) B CHapyXW Ha BHELUHUA pa3beMm
DB9 nHTepderca RS-232

UL

o0~

EETEMI

2 8

LLnend

(Bng ceepxy
pasbema co
wnendgom)

0) kabernbHbIN pa3beM, NOAKNOYAEMbIN K
pasbemy RS-232 KoMBMHMPOBAHHOIO

mMoaynsi

Puc.l.3. KommyTtauusa uHtepcenca RS-232.
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Puc.l.4. KomMmyTauMoOHHbIe 35IeMeHTbl MOAYNA TeMnepaTypHbIX BXOA40B

TSOU T4+
TSOU T4-
TSOU T3+
TSOUT3-
TSOU T2+
TSOU T2-

TSOUT1+
TSOUT1-

MMN.BbIX. UMMO.BbIX.

TSOUT4+
TSOUT4-
TSOUT 3+
TSOUT3-
TSOUT2+
TSOUT2-
TSOUT1+
TSOUT1

ol
B\

\3

Puc.l.5. MapkupoBKka KOMMYTaLUOHHbIX 35IEMEHTOB ABYX MoAayren yHuBep-
canbHbIX BbIXOAOB.

Ta6bnuua IN.2. Hymepauusa yHuBepcanbHbIX U TOKOBbIX BbIXOA4OB B 3aBUCU-
MOCTM OT MecTa YCTaHOBKU MoAynsi.

KoHTaKTHble napbl yCTaHOBKM
MecTo ycTaHOBKK
MapkupoBka HanmeHoBaHue n Homep pexvima paboTbl
Homep | obo3Hau. curHarnos BbIXoJa Moayns 0603Hau. MapK1UpoBKa
crota OKHa OKHa KOHTaKT. nap
TSOUT1 +/- YHuBepcanbHbIn 1 J1, J2
TSOUT2 +/- YHuBepcanbHbin 2 J3, J4
1 b1 TSOUT3 +/- YHuBepcanbHbin 3 B1 J5, J6
TSOUT4 +/- YHuBepcanbHbin 4 J7, J8
TSOUT1 +/- YHuBepcanbHbI 5 J1, J2
2 52 TSOUT2 +/- YHuBepcanbHbIl 6 B2 J3, J4
TSOUTS3 +/- YHuBepcanbHbi 7 J5, J6
TSOUT4 +/- YHuBepcanbHbIn 8 J7, J8
1 b1 | / GND TokoBbIN 1 - -
2 b2 I/ GND ToKOBbLIN 2 - -
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TOK.BbIX. ETHERNET
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Puc.l.6. MapkMpoBKa KOMMYTaLMOHHbIX 3/IEMEHTOB MoAylel TOKOBOro Bbl-
xoaa u nitepdenca Ethernet.

(BMAO CO CTOPOHbI (BMA cnesa
noaKMoYeHns K pasbeMa c
OTBETHOMY pa3bemy) kabenb kabenem)

1 8

a) kabenbHbli pasbem RJ45 ons nogknoyeHus K ceTu nepenayn
JanHbIx unn MK

KoHTakThbl
Liene Pasbem moayns Pasbem RJ45
Ethernet NOAOKITHOYEHUE K CeTU nopakntoyenve k MK
TX+ 1 1 3
TX- 2 2 6
RX+ 3 3 1
RX- 4 6 2

0) Tabnuua KoMMyTaumMM cUrHanoB B Kabene CBA3N Npu MOAKMoYe-
HUW K CeTU nepefadn AaHHbIX U Npy nogkntodeHnn k MK

Puc.l.7. KommyTtauusa uHtepcenca Ethernet.

Puc.l'.8. TexHonornyeckmn pasbem DB15 (BMO CO CTOPOHbLI NOOKMIOYEHUS OT-
BETHOIO pa3bema).
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