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HacToawum gokyMeHT pacnpocTpaHsaeTCa Ha ypoBHEMepPbI yrbTpa-
3BykoBble «B3JIET YP» ucnonHeHus YP-2xx Ex (B3pbiBO3allULLEHHOE
UCMOMNHEHNEe) U npeaHasHavyeH Ans O03HaKOMIEHUA C YCTPONCTBOM
ypOBHEMEpPa M NOPSLKOM €ro akcnnyaTtaumm. Yactb | cogepXxuT TexHu-
yeckoe ornuncaHue N MeToauky noBepku, a vYacTb Il — nopsiaok ncnonb-
30BaHus npubopa npw aKkcnnyatauuu.

B cBs3M ¢ nocTtosiHHOM paboTon No ycoBepLUIeHCTBOBaHMUIO Npmnbopa
BO3MOXHbI OTNMYUA OT HACTOSILLErO0 PYKOBOACTBA, HE BRMSKOLME HA
METPOJSIOrMYECKNE XapaKTEPUCTUKN N PYyHKLMOHANbHbIE BO3MOXHOCTU
ypOoBHeMepa.

MEPEYEHb NPUHATBLIX COKPALLEHWNA

AC - aKyCcTunyeckasi CUCTEMA;

ACY - aBTOMaTU3NpOBaHHAs cucTemMa yrnpaBreHus;

BUL - BITIOK U3MEpPUTENBHbIN LUdPOBOW;

B3 - BNOK NCKPO3aLNTHBIN;

BK - Briok KoMMyTauuuy;

BUI - BCTPOEHHbIN UCTOYHUK NMUTAHUS;

YKKU - XXUOKOKPUCTanIM4yecknn MHOMKaTop;

MBI - UICTOYHUK BTOPUYHOIO MUTAHUS;

KM - KOMIMJEKC NOBEPOYHbIA MMUTALMOHHBIN;

HC - HewTaTHas cuTyauus;

HCX - HOMUHarbHasa cTaTudeckasa xapakTepucTuka npeobpasoBaHus;

oT - OTKas;

MK - NepcoHarbHbIN KOMMbIOTEP;

Mo - nporpamMmmMHoe obecneveHue;

M - NepBUYHbIA NpeobpasoBaTerb;

M3lr-Ex - nbe3oanekTpuyecknii npeobpasoBaTenb B3pbIBO3ALLMULLEHHOIO UC-
NOSNTHEHUS;

cy - CEPBUCHbIN LIEHTP;

TrC - TepmonpeobpasoBaTenb CONPOTUBIIEHNS;

YB - YHMBEpPCanbHbIA BbIXOA;

Y3C - YNbTPa3BYyKOBOW CUrHaIT;

YP - YPOBHEMED;

o0 - 3KcnnyaTaunoHHasa OKyMEHTaLUus.

NMPUMEYAHWE. Bug HanmeHoBaHUsA nnn o603HavYeHns, BbINONMHEHHOMO B
TekcTe n Tabnuuax XuMpHbiM WpndToMm, Hanpumep: MapamMeTpbl 06bLEKTa,
COOTBETCTBYET €ro 0TobpaxkeHuto Ha gucnnee npubopa.

* % %

¢ YposHemep yribmpa3ssykogol «B3JIET YP» 3apeasucmpuposaH 6 ['ocydapcm-
8eHHOM peecmpe cpedcme usmepeHul P® nod Ne 22590-07 (cepmucbukam
06 ymeep>x0eHuu muna cpedcmes usmepeHuli RU.C.29.006.A Ne26883).

¢ YposHemep ynbmpa3sgykogol «B3JIET YP» 83pbigo3aujulyeHHo20 UCro/IHe-
Hus YP-2xx Ex coomeemcmeyem mpebosaHUsIM K 83pbi803auiULLIEHHOMY
anekmpoobopydosaHuto  (cepmucgukam coomeemcmeuss Ne  POCC
RU.MB05.B02568) u paspeweH K npuUMeHeHuUto Ha rpouseodcmeax U obbek-
max, NoOHad30pHbIx edeparnbHOU CryX6€e Mo 3KO02UYECKOMY, MeXHO102Uu-
yeckomy U amomMHomy Had3opy (pa3peweHue Ne PPC 00-32441).



1. OMACAHUE U PABOTA

1.1. HasHauyeHue

1.1.1. YpoBHemep ynbTpassykoBon «B3JIET YP» ucnonHenun YP-2xx npepg-
HasHayeH Onsi aBTOMATMYECKOro GECKOHTaKTHOro M3MEepeHUst YPOBHS
XNOKNX BELEeCTB C LUMPOKMM CMEKTPOM CBOWCTB (BKIKOYaa arpeccumB-
Hbl€) B €MKOCTSIX, XpaHuUnuLiax, pesepByapax, OTKPbITbIX KaHarax u Ha
Apyrux obbekTax. [IByxkaHanbHOEe UCMONHEHNE YpOBHEMEpPA NO3BONSAET
OOHOBpPEeMEeHHO obcnyxuBaTb ABa OObekTa. YPOBHEMEP MOXET Takke
NPUMEHATLCS B KQ4eCTBE MHOIOYPOBHEBOIO CUrHanNn3aTopa.

YpoBHEMEP MOXET NPUMEHATLCA B pasfnyHbIX OTpacnsax npo-
MbILLSIEHHO-X03AMCTBEHHOIO KOMMMEKCa, BKOYaTbCS B COCTaB MHAOP-
MaUWOHHO-n3MepuTensHblx cuctem, ACY Tl u 1.4.

1.1.2. YpoBHemep B3pbIBO3aLUMLLIEHHOrO ncnonHeHnsa YP-2xx Ex npeacrasns-
eT cobor ypoBHEMEpP OBLLENPOMBILLIIEHHOINO HAa3HAYeHUS, YKOMMNIIEKTO-
BaHHbIN B3pbIBO3aLLMLLEHHBIM 060pYyAOBaAHNEM: MbE303NEKTPUHECKNMU
npeobpasosatenamu (M3M1) nckposawmweHHoro ncnonHenus MIr-Ex,
6rnokamn uckposawntHoelMu (BM3) ncnonHenun bU3-31, BA3-11 n 6no-
Kamu KoMMyTaunoHHbIMK BK-201.

M3n-ex, b3 n BK-201 cooteetctBytoT TpeboBaHnam OCT P
51330.0-99, TOCT P 51330.10-99 n umeroT MapkMpoOBKY B3pbiBO3aLLM-
Thl:

- M3MN-Ex — «OExiallBT6 X»;
- BN3-31, BN3-11 = «[Exia]llB»;
- BK-201 — «OExialIBT6».

YpoBeHb B3pblBO3alLNTbI YpOBHEMEpPA — «0coboB3pbiBoOe3onac-
HbINY.

Bua B3pbiBO3aLLNTLI — «MCKpOOE3onacHas anekTpudeckas Lenby.

YpoBHEMEP MOXET yCTaHaBNUBaTbLCHA BO B3PbIBOOMACHBLIX 30HaX
MOMELLIEHUA N HapY>XHbIX YCTAaHOBOK COrfTacHO MapKMpOBKe B3pbiBO3a-
wntel, rmase 7.3 «[lpaBun ycTpoucTea . anekTpoyctaHoBok» ([MYJ),
FOCT P 51330.9-99, TOCT P 51330.13-99 n gpyrum HOpMaTMBHbLIM
AOKYMEHTaM, perramMeHTUpYLWmMM ApUMeEHeHne anekTpoobopynosa-
HWS, PacnonoXeHHOro BO B3PbIBOOMACHbLIX 30HaX M CBSA3AHHOIO MCKPO-
6e3onacHbIMX BHELUHUMU LEeNaMn C 3NeKTPOTEXHUYECKUMU YCTPOMNCT-
BaMu, PacnonoXeHHbIMU BHE B3PbIBOOMACHOW 30HbI.

1.1.3. YpoBHemep obecneymBaerT:
- N3MepeHne aNCTaHLMK A0 rpaHuLbl pasgena cpea v YPoBHS XXUOKOCTY;

- onpenerneHne cpedHero ypoBHsI 1 nepenaga YPOBHS Npu OByXKaHamb-
HOM UCMOMHEHUN;

- onpeperieHne HanoJIHEHNA €MKOCTU MO YPOBHIO;

- onpegeneHne obbema XUAKOCTU, a Takke HanonHeHne nNo obbemy npu
BBOAE B Npnbop 06 bEMHO-YPOBHEBOW XapaKTEPUCTUKN EMKOCTH;



N3MEPEHNE 3HAYEHMsI TeMnepaTypbl B CTBOPE aKyCTUYECKON CUCTEMBbI
(AC) npu komnnekToBaHun ee TepmoripeobpasoBaTesniiMn CONpPOTUB-
nenwms (TMC);

NHANKALWNIO N3MEPEHHBIX, PACYETHBIX, YCTaHOBOYHbIX, apXMBUPOBAHHbIX
napameTpoB, TeKkywen gaTtbl U BPEMEHU Ha BCTPOEHHOM >XMAKOKPW-
ctannmyeckom nHamkatope (FKKW);

BbIBOJ pe3yribTaToB V|3mepeHvu7| B BMae MMnNyJribCHO-4aCTOTHbIX, TOKO-
BbIX CUTHANoB N NOrM4eCcknx CUrHanos;

BbIBOA, M3MEPUTENBHOW, ANArHOCTUYECKOW, YCTAHOBOYHOM U apXUBHOM
MHpopmauun no nocnegoBatenbHbIM NHTEpdencam RS-232 n RS-485
nnu no nHtepency Ethernet;

apxmsmpoBaHuMe pe3yribTaToB I/I3MepeHI/IIZ B 4YaCcoBOM 1 CYyTOYHOM apXu-
BaX, B MHTepBasyibHOM apXmBeE C yCTaHaBJIMBa€MbIM NHTEPBAJIOM apXu-
B/POBaHNA, a TaKKe - OaHHbIX 06 oTKasax W HewTaTHbIX cuTyaumnadax B
cneunarbHbIX apXnBax;,

aBTOMATUYECKMI YyYeT M3MEHEHMSI CKOPOCTU pacnpoCTpaHeHus ynbTpa-
3BYyKa Npu U3MEHEeHWW cocTtaBa NMBO napameTpoB rasoBou cpensl C
nomoubto penepa nnu Tr1C;

COXPaHEeHMEe YCTAaHOBOYHbIX U HACTPOEYHbLIX MapamMeTpoB B 3HEProHe-
3aBMCUMON NaMATH;

BO3MOXXHOCTb MPOrpaMMHOro KOHUIrypMpoBaHUsi CUCTEMbl M3MEPEHUS
C y4eToM O0COBEHHOCTEN MOHTaXa ypoBHEMEpPaA Ha ODBbEKTE;

aBTOMaTUYECKUI KOHTPOJIb N WMHAOWMKaAUUKO Hann4dnA HeVICHpaBHOCTeVI
ypoBHEMEPA N HELUTATHbLIX CI/lTyaLl,I/IIZ;

3aLLUMTY apXMUBHbIX 1 YCTAHOBOYHbIX OAHHbIX OT HECAHKLIMOHMPOBAHHOMO
Aoctyna.



1.2. TexHU4YeCKne xapakTepucTUKu

1.2.1. OCHOBHble TEXHWYEeCKMe XapaKTepPUCTUKM YypOBHEMepa MNpuUBEOEHbI B

Tabn.1.
Ta6bnuua 1
HanmeHoBaHne napamMmeTpa 3HayeHne napameTpa anMe‘-laHVIﬂ
1. Konn4ecTtBo KaHanoB U3MepeHus 1vnn 2 Mo 3akasy
2. [lnanasoH namepeHns ypoBHs, MM ot 0°'a0 11200 Mpum. 1
’ ot 0 go 10 600 Mpum. 2
3. HanbonbLiee 3HayeHne namepsieMon 12 000 Mpvm. 3
ANCTaHUMK, MM
4. HanmeHbllee 3Ha4YeHne namepaemMon 1400 Mpum. 1
ancrtaHuum, Mm 800 Mpum. 2
5. HanpsbkeHne nutaHmsa NnoCcTosIHHOro Toka, B 24 Cm.n.1.2.5
6. MoTpebnsiemasa mowHOCTb, BT He 6onee 20
7. CpegHsasa HapaboTKka Ha OTkas, 4 75 000
8. CpenHun cpok cnyxobl, neT 12

NPUMEYAHUA.

1. Mpwu ncnonesosaHun AC c penepom.
2. MNpun ncnonb3osaHmn AC c TepmonpeobpasoBaTenem co-

NMPOTUBJIEHUA.

3. mctaHumnsa — pacctosiHue oT 6a30BOM MMOCKOCTM 4O rpaHu-

Ubl pasaena cpeq.

1.2.2. Pa3pagHOCTb MHOMKAUWM 3HAYEeHU M3MepseMblX NapaMeTpoB ykasaHa
B Tabn.b.1 MNMpunoxeHna b 4yactu Il pykoBoacTBa Nonb3oBaTens rno aKc-

nnyataugun.

1.2.3. YpoBHemep obecneymBaeT BbIBOA pPe3yNbTaTOB W3MEPEHUA C MOMO-

LLbIO:

- YHMBepcasbHbIX BbIXO40B — OT 1 4o 9 (no 3akaay);
- TOKOBbIX BbIXO4OB — A0 2 (MO 3aKasy);

- nHtepdenca RS-232 (RS-485);

- nHTepdenca Ethernet (no 3akasy).
1.2.4. KonnyecTBO 3anucen B apxuBax 1 XXypHanax ypoBHemepa:

- B YacoBom apxuse — 1440 3anucein (rnybuHa apxmsa - 60 cyTok);
- B CyTOMHOM apxuse — 60 3anucen (rnybuHa apxmusBa — 2 mecsua);
- B MHTepBanbHoMm apxuse — oo 6000 3anucen;

- B XXypHane nonb3oBaTens — ao 1000 3anuvcen;

- B XXYypHalax HelTaTHbIX CI/lTyaLl,I/IIZ N3MepunTeribHbiX KaHaroB — OO0 512

3anncen Ha KaHar;

- B XXypHane HewTaTHbIX CUTyauun yYHMBeEpCarbHbIX BbIXOAOB — A0 512

3anuncen;

- B XXypHane oTka3oB — o 60 3anucewu;
- B XXypHasne pexumoB — o 512 3anucen.



Cpok coxpaHHOCTM MHbopMaLmn B YpOBHEMEPE MPU OTKITHOYEHHOM

BHELWHEM NUTaHuM He meHee 1 roga.

1.2.5. MnTaHne ypoBHeMepa AOSMKHO OCYLLECTBNATLCA CTabUNM3MpoBaHHbLIM
HanpsbPKkeHMeM NOCTOSHHOIrO ToKa 3HavyeHMeM 13 amanasoHa (22 + 29) B

C ypoBHeM nynbcauunn He 6onee +1,0 %.
lMuTaHne oT ceTn nepemeHHoro Toka HanpshkeHvem (154-264) B

yactoton (50+2) Ny ocywecTBnseTca Yepes3 UCTOYHUK BTOPUYHOIO Mu-
TaHusa (UBI1) «B3NET UBI» ncnonHexus UBIM-24.24.

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

Tabn.2.
Tabnuua 2
Temnepa- pynna ycTonymsocTn Kon
CocrtaBHble Typa ok- | OTHOCUTEenbHas no FOCT 12997 cTenenm
4Yyactu pyxatoLie- BIMa>XHOCTb K B03,D.el7|CTBV||'O AT
ypOBHEMepa ro Bo3ady- | OKpyKaroLuero y
o CUHycouaanbHoi |aTmMocdepHoro| Mo FTOCT
xa, Bo3gyxa, %
°C BUGpPaLMM [aBneHus 14254
1. BrioK n3amepuTenbHbIN P54
undposoii BULI He 6onee 80 npu
2. VICTOYHUK BTOPWUYHOTO Temneparype 35°C
nuTaHns VIBM oT 5 0o 50 | (6e3 koHAeHcaLmm
Bnaru) IP40
3. bnoku nckposawmTHble
bW13-11, BN3-31 N2
4.Bnok kommyTaumn BK-201 [oT MT,“%: 20} 116 Gonee 100 npy P2 IP65
A Temneparype 40°C
5 I'IbesoaneKTpVIHeCKVIVI oT MuHyc 20| (c koHAeHcaumen
’ 6 N3M-E 0o 50, Bnarm) P67
npeobpasosarenb -EX 611 0o 100
He 6onee 95 npu
6.TepmonpeobpasosaTens |°7 Z'g:%’g 50/ remneparype 35°C N3 IP65
conpotuernieHus TIC (6e3 koHAeHcaUUu
Brarv)

1.2.7. Bug v maccorabapuTHble XapakTePUCTUKM COCTaBHbIX YacTeEN ypOBHe-
Mepa npueeeHbl B [MpunoxeHunn A.



1.3. MeTponornyeckmne xapaktepucTmuku

1.3.1. MNpegenbl gonyckaemor abCoMOTHON MOrpPeLHOCTU U3MEPEHUs YpoB-
HA A onpegensitoTcsa no aMnupuyeckon opmyne:

A= 14 + k-G-(D — DR)?, Mmm,
roe G — moaynb TeMnepaTypHOro rpagMeHTa ra3oBoy cpeabl B CTBOpeE
3ByKOBOAA BAOIb ero ocu, °C/wm;

k=107 °C™" — koachdDULMEHT NPONOPLIMOHANBHOCTY;

D — M3MepeHHOe 3HayeHWe AUCTaHLMU A0 MOBEPXHOCTW pasfena
cpen, M;

DR — guctaHuusa go penepa, M. [Ana AC ¢ TIC DR=0.

3Ha4veHne TemnepaTtypHoro rpagueHta G onpegensetca no op-
Mmyne:

cg_h-t
D

roe t1 — Temnepatypa ra3oBon cpefbl OKOMNO Mbe303NEKTPUYECKOro npe-
obpasoBarens, °C;

to — TemnepaTypa rasoBon cpefbl Y NOBEPXHOCTU pa3fena cpea,
°C.
1.3.2. Tpegensl gonyckaeMon OTHOCUTENBHOW NOrpeLHOCTM YypoBHEMEpPaA Mpur
onpegerieHnn BpeMeHHbIX MHTepBaros He npesbiwatoT + 0,1 %.



1.4. CocTaB

1.4.1. CocTtaB ypoBHeEMepa Npu NOCTaBke — B COOTBETCTBUMN C Tabn.3.

Tabnuua 3

HanmeHoBaHne

[pumeyaHve

. brok nsmepurtensHbIn LMGOPOBOK

Mpum. 1

. Bnok nckposawwmtHelin bN3-11

. Bnok nckposawmtHein BN3-31

. Akyctnyeckas cucrema

Mpum. 2

. brnok kommyTaumm

Aalalalo
NN R | o

. NctouHuk BTOpmnyHoro nutanuna VBI1-24.24

. KoMnnekT MOHTaXHbIn

Mpum. 3

. MacnopTt

OO NO|O|RWIN|—~

. KomnnekT skcnnyaTauMoHHOM JOKYMEHTaLUun B COCTaBe:
- PYKOBOACTBO NoNnb30oBaTens no akcnnyataumm u. |1, 1l
- NHCTPYKLMSI NOSIb30BATENSA MO MOHTaXy

— | [

NPUMEYAHUA.

1. KonnyecTtBo KkaHanos M3MEPEHNA, a TaKKe KONMM4YeCTtBO U

TUM MoAYJSen BHELLHUX CBA3EN — MO 3aKkaay.
2. Tun 1 KONMYeCTBO — MO 3akasy.

flpn TMNnoBoM noctaBke akycTU4eckue
AC-6xx-xx0-Ex n AC-7xx-xx0-Ex komnnekTytoTcsa TepmonpeobpasoBa-
Tensamu conpotuerneHus «B3JIET TMC» ¢ HOMMHaNbHOM CTaTUYECKOWN

CUCTEMbI UCMONHEHUN

xapaktepuctukon npeobpasosanHusa (HCX) 5001 Wqgo = 1,3850.

KomnnektoBaHne AC npucoeanHUTENbHOWM apmaTypon MpOou3BO-
antca B cooTBeTCcTBUKM € TUNoM AC 1 KapTomn 3akasa.

3. Mpwn TMnoeBon noctaske anuHa kabenen BK-BUL, — 10 m.

AnuHa kabens no 3akasy o 250 m.

10
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1.5. YcTponcTBo U paboTta

1.5.1. MpuHUMN paboTbl

1.5.1.1. NMpuHumn paboTbl ypoBHEMEpPA OCHOBaH Ha MWCMNOSIb30BaHUM MeTona
aKyCTMYECKOW JoKauuwu Yepes rasoBylo cCpedy rpaHuubl ee pasgena c
Xngkown cpegom (puc.1).

M3M-Ex cHayana unany4vaet ynetpassykoBon curHan (Y3C) no Ha-
npaBneHno K NMOBEPXHOCTW pasaena cped, a 3aTem NpUHMMAaeT oTpa-
XXEHHbIN 3X0-CuUrHarn.

IIoMT AEHEIRA Bazoran Ve TAHOE 0YHEIL

1
thaagerr AC ILTOCKOCTE naTpy6ox

oTCYeTA )
IIpubopeas
ILI0CKOCTE

0TCYETA

'y i | :|lr ////A'rnf///// A
s
= V/
h—h.c________h_\__
T A < 3BEVEOEOT
z TR % MRSy
=) P A T i JdepaaTem
a —
_— — e | P
— = emep
e —_——r I
Y — 7 U
PR E— IloeepxuocTe
L ——— pazmena cpeq
) — , — —
T i R I —
L | —
I i oy

Puc. 1. Cxema namepeHusi ypoBHs.

[To namepeHHoMy 3HayeHuo BpemeHu npoxoxaeHns Y3C B nps-
MOM K obpaTHOM HanpasneHun T 1 BENUYMHE CKOPOCTM pacnpocTpa-
HeHus Y3C B rasoBon cpeage C paccunmTblBAeTCs paccTOsiHAE r OT U3-
nyyawouien noBepxHOCTU npeobpasoBaTtensa A0 NOBEPXHOCTM pasgena
cpeq no dopmyre

C-T

e —.
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.

1.51.7.

[na yoobcTBa OueHKM pe3ynbTaToOB U3MEPEHUI MoroxeHne 6GasoBon
NSIOCKOCTU, OT KOTOPOM BeOeTCs OTCYeT pacCTOAHUA, MNPUBA3AHO K
BHELLHEN MOBEPXHOCTU KOHCTPYKUMWN, Ha KoTopown kpenutca [M3M-Ex.
Mpn atom uamepsaemas gauctaHuma D paBHa paccTtosiHMio oT 6asoBown
NIOCKOCTM OTcYeTa 0 NOBEPXHOCTUN pasferna cpes

D=r+dD,

roe dD — cmelleHne Hyns.

C y4eToM M3BECTHOW BenuuMHbl 6a3bl M3MEepPeHUst YPOBHS B paccumnThbl-
BaeTcs Tekyllee 3HadYeHve ypoBHsa H no gpopmyne

H=B-D,

roe B — paccrosHuMe oT 6a30BOM NMrocKOCTM OTcYeTa 4O AHA eMKOCTU
WUNn 0O HEKOTOPOW YCITOBHOW MITIOCKOCTU, OTHOCUTENTbHO KOTOPOW onpe-
AenseTcsa 3Ha4YeHne ypoBHS.

an Heob6XxoaMMoCTH onpepneneHna sBesindnHbl HanNoJIHEHNA KOHTPOIIN-
pyeM0171 €MKOCTHU NO YPOBHIO B I'Iplll60p nonb3oBartesyieM BBOOUTCA BEJIN-
YyMHa MaKCMMalribHOro ypoBHA Hmakc. TeKyLu,ee 3Ha4YeHne HanoJsiHeHnA
paccunTbiBaeTcs B npoueHTax ot Hmakc.

[na onpegeneHnsa Tekywero 3HayeHns obbvema xmakoctn V B KOHTPO-
nMpyemMon eMKOCTU B YPOBHEMEP BBOAUTCH OObEMHAsA XapakTepucTuka
EMKOCTN. PYHKUMA «OOBEM — YpOBEHb» pPacCUMTbIBAETCHA, MCX0Oa U3
napamMeTpoB E€MKOCTU, UIK ONpeaensieTca aKCnepuMeHTanbHO U nocne
BBOAA B NpuOOp COXpaHAETCs B €ro 3HEepProHe3aBUCMMOMN NaMSTMW.
YpoBHEMEpP npeaycMaTtpmBaeT BBOA 0 32-X fap 3Ha4YeHUn «OObEM —
YPOBEHb».

Ecnu B ypoBHeMEp BBeaeHa O6bEMHAs XxapakTepucTuka EMKOCTU, BO3-
MOXHO onpegeneHne TeKylwen BenvyMHbl HanosfIHEHNSA No o0bemy B
NpoLEeHTax OT MakCMManbHOro 3Ha4YeHUs1 06 bEMa KOHTPONUPYEMON eM-
KOCTMW.

MockonbKy ckopocTb pacnpoctpaHeHna Y3C 3aBUCUT OT napameTpoB
rasoBoun cpedbl (Temnepatypbl, BMaXHOCTW, AaBrEHUS, cCOCTaBa rasa),
To ons obecnevyeHns 3agaHHOW TOYHOCTU U3MEPEHWUA B YPOBHEMEpPE
npeaycMoTpeHbl pasfinyHble crnocobbl onpeaeneHns 3Ha4YeHnss CKOpo-
ctn Y3C B 3aBUCUMOCTHN OT Tuna mcnonb3yemon AC:

a) ecnn B coCTaBe aKyCTUYEeCKOW CUCTEMbl UCMOMb3yeTcsa pe-
NepHbI oTpaxarernb B BUAE LUNUHOPA, PacnonoXeHHOro Ha nyTn pac-
npocTpaHeHus akyctudeckoro nyda (AC-40x-xx0-Ex, AC-50x-xx0-Ex),
TO 3TO MO3BONAET ONpPefensATb TeKyllee 3Ha4YeHne CKOPOCTU C y4eTOoM
N3BECTHOrO 3HA4YeHWs1 paccTosHMA OT Ba3oBOM MMOCKOCTM OTcyeTa Ao
penepa

¢ _2:(bR-dD)

Tr

roe Tr — Bpema npoxoxaenus Y3C go penepa u obpaTtHo;
DR — ancraHuus oo penepa;

12



1.5.1.8.

dD — cmeLleHune Hyns.

NMPUMEYAHUNE. 3HaveHnsa napameTtpoB DR v dD onpegensitoTtca
no pesynbTatam KanmbpOoBKW YpOBHeEMeEpa Npwu BbiNyCcKe U3 NPOn3BOA-
CTBa W 3aHOCATCS B Macnopr.

6) ecnn B cocTaBe aKyCTUYECKOW CUCTEMbl UCMONb3YHTCS
TepmonpeobpasoBatenu conpoTtuBneHnsa (AC-61x-xx0-Ex, AC-62x-xx0-
Ex, AC-71x-xx0-Ex, AC-72x-xx0-EXx), To TeKkywlee 3Ha4yeHWe CKOpPOCTU
Y3C paccunTbiBaeTCqd C UCMONb30BaHUEM 3SMNUPUYECKOn (OOpPMYIbI,
yunTbiBatoLLEen TemnepaTypy ra3oBoW cpefbl, B KOTOPOM MpPOMCXOanUT
pacnpocTtpaHeHune Y3C

C=C,+0,59 1,

rae Co — ckopocTtb Y3K npu temnepatype 0 °C, m/c;
0,59 — koachpuuymneHT, m/c-°C;

t — TekyLlee 3HavyeHne TemnepaTtypbl ra3oBoV cpenbl, UISMEPEHHOE
ypoBHemepom, °C.

NMPUMEYAHUE. 3HaveHne napameTpa Cyp ONs BO3gyxa onpenens-
eTca B pesynbrate KannbpoBkM Npu BbiNycke U3 npoussoacTsa. Ecnn
COCTaB ras3oBoy cpefbl Ha obbekTe (BHYTPU KOHTPONMPYeMOro pesep-
Byapa) oTniMyaeTcsa OT BO3adyXa M Npy 3TOM UCMOoMb3yeTcs AC-
61x-xx0-Ex, AC-62x-xx0-Ex, AC-71x-xx0-Ex, AC-72x-xx0-Ex, To ans
NpaBuMbHOrO onpefeneHns YypoBHEMEPOM TEKYLLEro 3Ha4YeHUs CKOpPO-
¢t Y3C HeobxoauMo BbINOMHUTE KOPPEKTUPOBKY 3HAYEHUS napameTpa
Cp Ha obbekTe B cooTBeTCTBMM N.5.3 AOKYyMEHTa «YPOBHEMEp yrbTpa-
3sykoBou «B3JIET YP». NcnonHeHus YP-2xx Ex. PykoBoacTBo nonb3o-
BaTens no MoHTaxy». MNapametp Cy oToGpaxaeTcs Ha gucnnee npmnbo-
pa B Bunge CO.

B ypoBHemepe C Uenbio MOBbILWEHUA MOMEXOYCTOMYMBOCTU U3MEPU-
TENbHOro TpakTa NpefyCMOTPEHbI PEXMM aBTOMATMYECKOro noucka wu
CnexeHns 3a None3HbIM 3X0-CUrHanoMm Ha hOHe NMOMEX U PEXUM PYYHO-
ro noucka. NMomexun moryT 6biTb 0OYCNOBMEHbI MHOTOKPaTHbIMU NEPeoT-
paxeHnsaMmn Y3C 1 Hanmumem Ha obbeKkTe TEXHOMOMMYECKNX OoTpaxKarte-
nen (Hanpumep, nonacTten Ans nepemMeLnBaHns XXUOKOCTEN).

B pexume -@aBToOMaTUYECKOro Nnovcka WUcronb3yetcs oauH uU3 4-x
KpUTEpUEB AMA NMoucka MornesHoro aXo-curHana, OTpaXKeHHoro oT rpa-
HULbI pa3aena cpen.

[Mpouenypa HaCTPOMKM PEXMMOB MOUCKA MOME3HOro 3Xo-curHana
npuBegeHa B AOKYMEHTe «YpoBHeMep yrnbTpassykoBon «B3JIET YP».
NcnonHeHuns YP-2xx Ex. PykoBoacTBO Nonb3oBatens no MOHTaxXy».

[Mocne HaxoxgeHUa nonesHoro curHana PopMmpyeTcs OKHO crie-
XeHus. CurHanbl, He nonagarwlimMe BO BPEMEHHOW WHTepBar crexe-
HWUA, He yuuTbiBatoTCA npnbopom. Kputepun noncka nonesHoro curHana
B peXxmnme aBTOMaTUYECKOro CrnexeHus npueeneHsl B Tabn.b.2 yactu Il
AaHHoro pykosoactea MPO®UIIb KAHAI X / Mowuck no:.
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1.5.2. YcTpoucrteo

1.5.2.1. CTpyKTYypHaa cxema ypoBHeMepa rnpueBegeHa Ha puc.2.

YpoBHemep

Bnok nameputenbHbIv LdpoBOU

Mo.qyn b usmeputens

Mnata BblumMcnMTens

WHovkatop |-

KomBrHUpoBaHHbIN

MoayIb

Yyvy

KnaeunaTtypa

I Cepeuchbin L — —
Moy b

— e —— ———

A i A

— —
——

—_—
—

=24 B

RS-232

RS-485

MMnynbCHO-4aCcTOTHbIN
WY NOrMYecKuin curHan

Bbixogbl
CepBUCHbIX
moayneu

R P
| BU3-11 | | BU3-11 | | 1331

— —_ —
[N R

BK-201

B3pbiBOoOnacHas
30Ha

———»! TNC11

AC Ne1

Z1=1)]

~220B 50 'y

AC — aKkycmuyeckasi cucmema, BUI — ecmpoOeHHbIU UCMOYHUK numa-
Husi; Bl — ucmoyHuk emopu4yHo2o numaHus; 3l1-Ex — nbe30arnek-

mpu4yeckul npeobpasogamersib; b3 — 6510k UCKpoO3auwumMHbIU;

BK —

6510k kommymauuu,; TFHC — mepmornpeobpa3zoeamersib COMPOMUBIIEHUS.

Puc. 2. CTpykTypHas cxemMa ABYXKaHarnbHOro ypoBHeMmepa B3pbiBO3allu-
LEHHOro UCMOJTHEHUSI.
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YpoBHEMEP B3PbIBO3ALLMLLEHHOIO UCMOMHEHNA COCTOUT U3 Groka
N3MEPUTENBHOIO LMGPOBOro TUMOBOIrO UCMOSIHEHUS U O4HOW MU OBYX
aKyCTMYECKUX CUCTEM C NbE303NEeKTpuyeckumMu npeobpasoBaTtensmm
B3pblBO3aLUMLLEHHOro ucnosHeHus [3M-Ex. Kpome Toro, B cocrtaB
ypoBHEMEpa BXOAAT BMOKM MCKPO3aLUTHbIe, BNOKM KOMMYTaLMK U UC-
TOYHUK BTOPUYHOIO MUTAHUS.

Mbe3oanekTpuyecknii npeobpasoBaTternib aKyCTUYECKOW CUCTEMbI
npegHasHayYeH 4N U3nyyYyeHus 1 npuemMa ynbTpasByKoBbIX KonebaHuii.

[na obecneveHna ToyHocTn namepeHnn AC komnnektyercs TI1C
nnbo cneyunanbHbIM penepHbIM OTpaXKaTenem.

bnok - uckposawmntHein B3-31, BknoYaembii B pas3pbiB  LENn
BUL, — N3M-Ex, cnyxut ana obecnedyeHns nepegaym curHanos ot bAL
BO B3pblBOOMNACcHYo 30HY K MOI-Ex. [Ana nepegayn curHanos ot BUL k
TIMC ncnonbayetcs 6nok nckposawmnTtHeii BA3-11.

Bnokn kommyTauuMu npegHasHayeHbl AN coeguHeHus kabenen
CBS13U BO B3PbIBOOMACHON 30HE.

Konnuectso AC, BxogswmMX B cOCTaB ypoBHEMEpaA, 3aBUCUT OT BU-
Aa ncnonHeHunsa npmbopa.

1.5.2.2. OcHoBHbIMK anemeHTamun BUL, sBndaoTca nnatbl n3Meputens n BblYnC-
nitens.

WN3meputenb obecneunBaeT 30HANPOBaAHNE NOBEPXHOCTU XUOKOCTU
(dbopmupyeT 3oHaupytowme umnynscbl gns. MN3M-Ex, npuHumaet u
ycunueaeT curHans! oT [3l-Ex), nsamepeHve BpeMeHU NpOoXoXAeHUN
Y3C B npsmom 1 o6paTtHOM HanpasneHnum n MHPOpMaUMOHHbIN 0bMeH
C NnaToun BblYMCANTENS.

Bbluncnntens ocywlectBnAeT pacyeT BblMUCMASEMbIX MapaMeTpos,
NHPOPMALMOHHBIM OOMEH C NNaTon U3MepPUTENS U BHELLHUMU YCTPOWN-
cTBamMu, apxvBupoBaHue MHdopmaLmm, yrnpasnset paboTon aneKkTpoH-
HbIX MOAYNeWn BHELIHUX CBSA3EWn, XUOKOKPUCTaNNYecKkoro nHavkaropa
n obecneyvmsaeT paboTy KnaBuaTypsbl.

[nsa obecneveHns BHELWHNX CBA3EW YPOBHEMEpPA Ha nnaTte BblYMc-
NNTENs YCTaHOBIEH 3MNEKTPOHHbIN KOMOVHUPOBAHHbBI MOAYIb YHUBEP-
canbHoro Bbixoga 0 u nocnepoBaTenbHbiX MHTepdencoB RS-232 u
RS-485.

Kpome TOro, nmo 3akasy Ha nnaTy BblYUCIUTENS OOMOMHUTENbHO
MOXHO YCTaHOBWUTb [0 ABYX 3MEKTPOHHbBIX CEPBUCHbLIX MOLYJSEN BHELL-
HUX CBSA3EMN:

- OOVH UNu ABa 4-KaHarbHbIX MO4YNSA YHUBEpPCalibHbIX BbIXOA0B;
- MOAYIb TOKOBOrO BbIXOAa;
- moaynb Ethernet.

YnpaBneHvne paboTon ypoBHEMEpa U UHOUKALNA U3MEPUTESbHON,
YCTaHOBOYHOW, OWMArHOCTUYECKOW, apXMBHOM WHdopMauun obecneyu-
BaeTcsa C nomMowbio knasmatypbl u rpadudeckoro XKW. Mepuog o6-
HOBNEHUS TeKyLLen nHpopmaummn Ha akpaHe KK coctasnseTt 1 c.

1.5.3. Pexxumbl paboTbl
1.5.3.1. YpoBHEMEP NMEET TpU pexuma paboTbl:
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- PABOTA — akcnnyaTtauuoHHbIN pexnm (pexnm nonb3oBaTens);
- CEPBUC — pexum noaroToBkM ypoBHEMEPA K IKCMyaTauuu;
- HACTPOWIKA — pexumM HacTpONKu 1 NOBEPKM YPOBHEMEPA.

Pexnmbl oTnuyatoTcst YpoBHEM AoCTyna K MHdopMauumn (MHaNLM-
pyemMon Ha gucnnee w/wunu nepegasaemoun no nHtepgencam RS-232,
RS-485, Ethernet) n BO3MOXHOCTSIMM MO M3MEHEHUK YCTAHOBOYHbIX
napamMmeTpoB ypoBHeMepa.

HanBonblumnmm BoamoxHocTamu obnagaet pexum HACTPOWVIKA. B
3TOM pexunumMe UHOULMPYIOTCA BCEe NapameTpbl U BO3MOXHA Moauduka-
UMS BCEX HACTPOEYHbIX napamMeTpoB. HavMeHbWMMU BO3MOXHOCTSAMMN
obnapaet pexum PABOTA.

YnpasneHne paboTon ypoBHEMEPA B PA3NINYHbBIX PEXMMaX OCyLle-
CTBIISIETCA C KraBmaTypbl 1 OPraHM3oBaHO C MOMOLLbIO CUCTEMbI MEHIO
N OKOH pasHoro ypoBHsi, oTobpaxaeMbix Ha aucnnee. Nopsaok ynpas-
fIeHVs1, cMcTemMa MHOuKauUmM, B3aMMOCBS3M MEHIO U OKOH, a Takke Tab-
nvubl NapaMeTpoB, UHAULMPYEMbIX Ha aucnnee, npyusedeHsl B [puno-
xeHusax A, b yactu Il pykoBoacTBa no akcnnyatauuu.

[na ynpaeneHus paboTon ypoBHEMEPA BO3MOXHO TaKXe UCMOSb-
30BaHMe NepcoHarbHOro KoMnblTepa, noaknioyYaemMoro no uHTepdgen-
cy RS-232 (RS-485) unu nntepdency Ethernet.

1.5.3.2. Pexxum paboTbl 3agaeTcss KOMOUHaUnen Hanmyuuns / oTCyTCTBUS 3aMblka-
HUS C NMOMOLLIbIO NepeMblYek KOHTaKTHbIX nap J3 n J4, pacnosfioXeHHbIX
Ha KoMbuHupoBaHHOM Mopgyne «RS-232 / RS-485 / yHuBepcanbHbIv
Bbixod 0».

CooTBeTcTBME . KOMOMHauMn pexmnmam paboTbl NpUBEOEHO B
Tabn.4, rge « + » — HanuuMe 3amMblKaHWS KOHTAKTHOW napbl, @ « - » —
OTCYTCTBME 3aMblKaHUS.

Tabnuua 4
Pexum paboThbl J§OHTaKTHaF| nap:j4 HasHaueHve pexuma
PABOTA - - okcnnyaraums
CEPBUC - + [MoAroToBKa K aKcnnyaTauuu
HACTPOWKA + - Hactpoiika

BHUMAHMWE! 3anpelwiaeTcs CHATME M yCTaHOBKA MepeMblveKk npu
BKIMTIOYEHHOM NuTaHun npubopa.

1.5.3.3. Pexxum PABOTA — 370 pexum akcnnyatauum ypoBHeMepa Ha 0bbekTe.

B pexnme PABOTA nonb3oBaTtenb MMeeT BO3MOXHOCTb npocmart-
puBaTsb:

a) n3MepsieMble 3Ha4YeHUs1 NapaMeTpOB: YPOBHS, OUCTaHLMM,
o6bema, HanosIHEHUS MO YPOBHIO, HAMOJSIHEHMSI MO 00bEMY, CKOPOCTU
Y3C, TemnepaTypbl, pasHOCTU YPOBHEN U CPedHEero ypoBHA MO OBYM
TOYKaM (TOMbKO B ABYXKaHaNbHOM UCMNONHEHUN ypOBHEMEpPA);

0) copgepXumoe apxvBOB W XYpPHanoB (3a MWCKIYEHMEM
«KypHana nonb3oBaTensy»);
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B) KOH(pMrypauMOHHblE MapameTpbl: pexum nepexopa npu-
GOpHbIX YacoB Ha 3MMHee/NneTHee BpeMmsl, TUMbl YCTAHOBMEHHbIX 4OMON-
HUTENbHbIX MOAYEN BHELLUHUX CBA3EN U XapaKTEPUCTUKN BbIXOAOB;

r) napameTpbl paboTbl:
- MOKa3aHUs YacoB pearibHOro BPEMEHM;
- NnapameTpbl cBA3M No nHTepdencam RS-232 (RS-485), Ethernet;
- 3Ha4YeHNne BpeMeHM HewTaTHbix cutyauun (HC);
- CNoBa COCTOSIHNSI M3MEPUTENBHbBIX KAHAOB U BbIXOLOB.

B pexume PABOTA nonb3oBaTtenb MMeeT BO3MOXHOCTb YCTaHaB-
nueBaTb napameTpbl paboTbl No uHTepdency RS-232, RS-485 wnn no
nHTepdency Ethernet: ceteBom agpec npubopa, ckopocTb paboTbl,
ANUTENbHOCTb 3a4ePXXKU 1 Nay3bl.

1.5.3.4. Pexxum CEPBUC — 370 pexvm NoaroToBKM ypoOBHEMeEpPA K aKchnyaTaumm
Ha obbekTe.

B pexume CEPBUC pononHUTENbHO (MO OTHOLUEHWUIO K PEXumy
PABOTA) BO3MOXHO:

a) npocmaTpuBaTb 3HAYEHUSI TEXHOOMMYECKNX NapamMeTpoB;
0) npocmaTpuBaTb U U3MEHATD:

- NnapameTpbl 06BLEKTA;

- MapameTpbl HACTPOEYHbIX NPOodUNen;

- 06BEMHO-YPOBHEBYIO XapaKTEPUCTUKY OOBEKTA;

- HACTPOWKM MHANKALIAW;

- napameTpbl 06paboTKM pe3ynbTaToB U3MEPEHUS;

- eAVMHULbI M3MepeHust obbema [M>; 1i];

- TUNbl U 3HAYEHMS NapamMeTPOB MOAYNEN BHELLUHNX CBA3EN;

- HACTPOWKM MHTEPBAaNbHOrO apxmBea;

- NoKasaHnsa NPUBOPHLIX YacCoB;

- pexumM nepexoa NPUBOPHbIX YAaCOB Ha «3UMHEE»/«JleTHeEE» BPeEMS;

B) NPOU3BOAUTL OYUCTKY apXMBOB UM >XYPHASioB (3@ UCKIoYe-
Huem «>KypHana pexumMmoBy).

1.5.3.5. B pexxume HACTPOWKA BO3MOXHO .npocMaTpvBaTb U MOAMULIMPO-
BaTb BCe napameTpbl 6€3 NCKNoYeHMS.

B pexume HACTPOWMKA pononHutensbHo k pexumam PABOTA u
CEPBWC moxeT nponsBoanTbCs:

- NoBepKa ypoBHEMepa;
- 3anncb B NaMATb 3aBOACKOro HoMepa npubopa.
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1.5.4. BHewHne cBA3MN
1.5.4.1. MNocnepoBaTternbHble NHTEPENCHI

MocnepoBaTtenbHble UHTepdencol RS-232, RS-485 n uHTepdenc
Ethernet nossongawT ynpaeBnsaTe NpuboOpoM, cUMTbIBaTb U3MEpUTESb-
HYH0, apXMBHY0, YCTAHOBOYHYH N AMArHOCTUYECKYD MHpopMaLuio, Mo-
AndrumpoBaTb YCTaHOBOYHbIE napameTpbl. [locnegoBaTtenbHble WH-
Tepdencbl RS-232 n RS-485 nogaepxusatotT npotokon ModBus (RTU
ModBus 1 ASCIlI ModBus), npuHATLIN B KQ4€CTBE CTaH4APTHOrO B Npu-
6opax dompmbl «B3JTET».

NHuTepdeinc RS-232 moxeT ncnonb3oBatbCa AN HENOCPEOACTBEH-
HOW CBS3K C NepcoHanbHbIM KomnbtoTepoM (MK):

no kabent (npu AnvMHe NUHUKM CBA3K 0 12 Mm);
no TeneOoHHON NMMHMM (C NOMOLLLIO TENEeOHHOro Moaema);
no paguokaHany (C NoOMoLLb paguomoaema);

no nuHuM umdgposon ceA3n ctaHgapta GSM 900/1800 MI'y ¢ nomoLwubto
apgantepa cotoBon cBs3n «B3JIET AC» ncnonHenmns ACCB-030.

[anbHOCTb CBSI3N NO TeNedOHHOWN NMHUK, paanoKaHany Ui KaHa-
ny COTOBOW CBSI31 ONPeAenseTcs ux xapakrepucTukamm.

NHTepdenc RS-485 obecneymBaeT cBA3b No kabenw B rpynne u3
HEeCKONbKUX abOHEHTOB, O4HUM U3 KOTOpbIX MoXeT ObiTb K, npu anu-
He nuHuM cBasmn go 1200 m. Flpu Hanuyum B rpynne npMbopoB pasHbIX
npousBoauTenen Ans B3aMMHOrO COrfiacoBaHust MPOTOKONIOB OBmMmeHa
MOXeT MCMnonb3oBaTbCd agantep ceTeBbix npoTokosioB «B3JIET AC»
ACIB-010.

MogkntoyeHue agantepa cotoBon cea3n ACCB-030 k nHtepdgency
OAMHOYHOro Npmnbopa MnNn K NMHUN CBA3U rpynnbl NpnbopoB gaeT BO3-
MOXHOCTb NnepefaBaTb UHPOPMALMIO MO KaHany COTOBOW CBS3U, B TOM
yncne n B MIHTepHer.

Mcnonb3yst KaHan COTOBOW CBSA3M, MOXHO Ha 6a3e nporpaMMHOro
komnnekca «B3JIET Cll» opraHu3oBbiBaTb AUCMETYEPCKYO CeTb ANs
OLMHOYHBIX M/Mnn rpynn ApMBopoB Kak OOHOTUMHBIX, TaKk U Pas3HOTUN-
HbIX NO Ha3HaYeHuHo.

CkopocTtb 06meHa no uHtepdericam RS-232 n RS-485 (ot 1200 go
19200 bopg), a Takke nNapamMeTpbl CBA3W yCTaHaBIMBAKOTCS Nporpamm-
HO.

BHUMAHUE! He ponyckaetcsas oaHOBpeMEeHHOe MUCMNOSfib30Ba-
Hue nHrepdencoB RS-232 n RS-485.

NHutepdenc Ethernet ncnonbsyetcs ans cBsisn npubopoB B 1O-
KanbHOW CeTu, a TakKe MOXEeT MCMNoSb3oBaTbCA Af1s1 0OMeHa JaHHbIMK
yepe3 WHTepHeT mexay npubopamm NokanbHOWM CeTU U yAaneHHbIM
KomnbloTepoM (KomnbtoTepamu). OBGMeEH OCyLLECTBNAETCA Yepes LMo3
NoKanbHOWM CETU, UMEOLLNA cOBCTBEHHBbIN (rNobanbHbin) IP-agpec. MNpu
obMeHe [aHHble ynakoBbiBalOTCA B cTek npotokonoB Ethernet / IP /
UDP / TFTP / ModBus. [lNogaepxuBaetca Takke npoTtokon ARP
(Ethernet / ARP), koTopbli ucnone3dyetcsa ans onpegenenHns MAC-
agpeca ysna no IP-agpecy 3anpoca.
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1.5.4.2. YHuBepcarnbHble BbIXoabl

YpoBHEMEpP B 3aBMCUMMOCTW OT KONMYEeCTBa YCTAHOBIIEHHbIX Cep-
BMCHbIX MoOAynen yHuBepcanbHblX BbiIxogoB (cMm. n.1.6.1.2) moxert
nvetb OT 1 o 9 ranbBaHWYECKN pasBA3aHHbIX YHUBEPCAarbHbIX BbIXO-
[0B.

HasHauyeHuss yHMBeEpcanbHbIX BbIXOAOB, PeXuMMbl paboTbl, napa-
MEeTpPbl BbIXOAHbLIX CUrHANoB, a Takke OTKMOYEeHME BbIXOA0B 3a4atoTcs
nporpaMMHbIMK yCTaHOBKaMu. BO3MOXHble 3HayYeHUs YCTaHOBOK Mpu-
BedeHbl B YacTu || pykoBoacTBa nonb3oBaTeNs Mo aKcniyatauuu.

Cxema OKOHEYHOro Kackaga BbIXOOOB WM OMMcaHue €ro paboThbl
npusegeHo B [NpunoxeHuu b.

e B yactoTHOM pexunme paboTbl HA OTKPLITLIN BbIXOA BblAaeTcsi UM-
nyfbCHaa MNoCrneaoBaTeSlbHOCTL TUMa «MeaHgp» CO CKBaXXHOCTbIO 2,
yacToTa cnefoBaHWs KOTOPOM NponopuMoHanbHa TeKyLweMy 3Ha4YeHuto
ypoBHs. BoaMoxxHO macLuTabmnpoBaHne paboTbl YaCTOTHOMO BbIXo4a ny-
TeM NporpamMMHON yCcTaHOBKK. YcTaHOoBKa npounssogutca B meHio YAC-
TOTHbIW BbIXO[, X 3HaueHuin crieayowmx napaMeTpoB: Makcumarb-
HOW YacToTbl paboTbl BbIXoAa Fuake, KO3 duMUMEHTa npeobpasoBaHus
Bbixoga KP, a Takke HuxHero My, v BepxHero Mgy, NOPOroBbiX 3HA4YEHMI
ypoBHS, cooTBeTCcTBYOWMX YacToTam O 'y n Fuae Ha Bbixoge. Makcu-
ManbHO BO3MOXHoe 3Ha4YeHue Fyaxe — 3000 L.

[nsa npasunbHon paboTbl YHMBEPCArbHOro BbiIXo4a B YPOBHEMEpPE
npeAycMoTpeHa npouegypa aBToMaTU4eckoro pacyerta KoadduumeHTa
KP (umn/m) B 4acToTHOM pexume.

PacueT KP npou3Boautca no 3agaHHbIM MNofb30BaTeNeM HUKHEro
Mun 1 BepxHero Mg, NOPOroBbIX 3HAYEHUIN YPOBHA M MakcUMarbHOMY
3HaAYEHMIO YacTOTbl Fyaxc.

e B normyeckom pexumme Ha BbIXOAE HanMyui cobbiTna (Mnu ero on-
pefenieHHoOMY COCTOSHMIO) COOTBETCTBYET OAMH YPOBEHb 3feKTpuye-
CKOro curHamna, a OTCyTCTBUIO COBbITUSA (UM UHOMY €ro COCTOSAHUID) —
ApYyron ypoBeHb CUrHana.

[MporpamMmHO Ans BbIXO4a B JIOTMYECKOM. PEXMME YCTaHOBKOWN 3Ha-
YEHUS1 BbICOKUM WIN HU3KMW 33a4aeTCs aKTUBHbIA ypOBEHb (AKTUB.
yp.), T.e. YPOBEHb CuUrHama, COOTBETCTBYIOLLMMA HanMynio cobbiTus.
OnekTpnyeckme napameTpbl YPOBHEN CUrHana ykasaHbl B [1puno-xeHnn
B.

HasHauyeHne BbIxoAa B MOrMYECKOM pexunme ycTaHaBnvMBaeTCcsd B
okHe JTOTMYECKUM BbIXOM X / Mapam. nytem Bbibopa OOHOMO U3
AEeCATN ero BO3MOXHbIX HadHaveHun (Tabn.b.5 vactum |l pykosoacTBa
nonb3oBaTensa no akcnnyatauun). Npn HeobxoauMOCTN 3aKpPbITUS Bbl-
Xo[a nporpaMMHO ycTaHaBnuaaeTcsa napameTp Her.

B nornyeckom pexume npenycMOTpeHa BO3MOXHOCTb 3afaHusA
nporpaMmmHbiM nytem B okHe YCTABKWU KAHAJ X yeTbipex ycnosui
(ycTaBOK) Ha Kaxkabli N3 U3MEPUTENBbHbLIX KaHAIOB U OQHOMO YCIOBUS O

Hanu4yMe akyCTMYeCcKoro curHana. YCTaBku NO3BOMSAOT CpaBHUBATb Te-
Kyllee 3Ha4yeHue YPOBHsI C YeTbipbMsi 3apaHee 3afaHHbIMU ero 3Hade-
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HUAMM Ha YCNOBUAX, KOTOpble NpuBeaeHsl B Tabn.b.5 yactu Il pykoBo-
ACTBa nonb3oBaTerns Mo aKkcnnyaTauumu.

Mpn BbLINOSIHEHMM BBEOEHHOIO YCNOBUS Ha BbIXoAde popMupyeTcs
COOTBETCTBYHOLLNM NTOrMYECKUA cUrHasn.

1.5.4.3. TokoBble BbIXOAbI

TOKOBbIV BbIXO MOXET ObITb peann3oBaH C MOMOLLBK CEPBUCHOMO
MOAYNS TOKOBOro Bbixoga. B ypoBHemepe MoxeT ObiTb YCTaHOBMEHO
OOMH WUNY ABa CEPBUCHbIX MOOYNSA TOKOBbIX BbIXOAOB. HasHauyeHue u
napameTpbl paboTbl TOKOBOrO BbiXOA4a YCTaHABNMBAKOTCA NMPOrpamMMHO.
Bo3MOXHble 3HayYeHus1 yCTaHOBOK npuBedeHbl B Tabn.b.4 u tabn.b.5
yacTtu |l pykoBoacTBa nonb3oBaTens no aKcnnyatauuu.

CanbBaHW4YeCKM pa3Bs3aHHbIV TOKOBbIN BbIXOL CEPBUCHOTO MOAYIISA
MOXeT paboTaTb B OogHOM M3 Tpex amanasoHoB: (0-5) mA, (0-20) mA
unu (4-20) mMA.

HomunHanbHaa craTudeckass XxapakTepucTuka TOKOBOrO BbIXxoda
ypoBHeMmepa:

[ —|
_ BbIX ~ 'MuH
My —an"'(an_an)'—I | )
makc ~ Imun

roe I, — M3MepeHHOE 3Ha4YeHne NSMepPAEMOro napamMeTpa, M;

Msn — 3aQaHHOE 3HAYeHWE BEPXHEro nopora M3MepsieMoro napa-
MeTpa No TOKOBOMY BbIX0Ay, COOTBETCTBYHOLLEE lyakc, M;

Myn — 3a4aHHOE 3HAYeHMEe HWKHEro nopora M3MepsieMoro napa-
MeTpa Mo TOKOBOMY BbIXOAY, COOTBETCTBYIOLLEE |y, M;

lsux — 3HAYEHNE BLIXOQHOTO TOKOBOIO CUrHara, COOTBETCTBYIOLLEE
N3MEpPEeHHOMY 3HAYEHUIO U3MEPSIEMOTO NnapameTpa, MA;

lvake — MaKCMMarnbHOEe 3HaYyeHne auana3oHa paboTbl TOKOBOrO Bbl-
xoaa (5 unun 20), MA;

Iy — MUHMManNbHOE 3HaYeHWe avana3oHa paboTbl TOKOBOMO BbIXO-
aa (0 nnn 4), MA.

Habop BO3MOXHbIX M3MepsieMbIX NapameTpoB Arnsi TOKOBOro
BbIXOZa aHanornyeH Habopy Ars YaCTOTHOro pexmnma yHUBepCarbHOro
BbIX0Aa.

TokoBbIN BbIxOoA4 B AuanasoHe pabotbl (0-20) MA unu (4-20) MA
MoXeT paboTtaTb Ha Harpysky conpoTtusrieHunem o 1 kKOm, B guanasoHe
(0-5) MA — 0o 2,5 kOm.

Honyctumasi AnvHa kabensi cBsi3n No TOKOBOMY BbIXOZy onpeaens-
€TCsl CONPOTMBIIEHNEM JIMHWUM CBSA3W U BXOLAHBIM COMPOTMBIIEHMEM MNPU-
eMHMKa TOKOBOro curHana. Cymma conpoTUBIIEHUA HEe AOMKHA NpPeBbl-
LIaTb YKa3aHHOIo CONPOTUBMEHUS HArpy3Ku.
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1.5.5. Perncrpauus pesynbtaTtoB paboTbl

1.5.5.1. Pesynbtatbl UamepeHu 1 BbIYUCTIEHUN MO KaXXOOMY KaHany 3anucbiBa-
IOTCS BO BHYTPEHHNE apXMBbl: YaCOBOW, CYTOYHbIN U UHTEPBAasbHbIN.

ApXuBbI 3aMOSTHAITCS OTAENbHO AN KaXA0ro kaHana. Konnyectso
3anucen B apxmBax:

- yacosoMm — 1440;
- CYTOYHOM — 60;
- uHTepBasnbHoM — 6000.

[OnuTenbHOCTbL MHTEPBaNa apXMBUPOBaHUSA NHTEPBANbHOIO apxuea
MOXET yCTaHaBnMBaTbCA NOSfb30BaTeENEM U3 CrneayoLlero psaa 3Hade-
Hui: 5; 10; 15; 20; 30 cek, 1; 2; 5; 6; 10; 15; 20; 30 muH, 1; 2; 3; 4; 6; 8;
12; 24 yac.

1.5.5.2. B kaxpgon 3anucm ans noboro kaHana uUKCMpyeTcs 3HadYeHus cre-
AYLWNX NapaMeTpoB:

- Tnp. — BpeMsi NpoOCTosl, MMH — B YaCOBOM apxvBe, Yac:MWH — B CyTOM-
HOM apxuBe, Yac:MUH:C — B MHTEPBANbHOM apXUBe;

- Hcp — cpeaHee apudmeTtnyeckoe 3HadeHne ypoBHSA 3a UHTepBan ap-
XVUBUPOBAHUS, M;

- HMMH — MMHUManbHOe 3HaYeHre YPOBHS 3a UHTepBas apXMBUPOBaHUS,
M;

- Hmakc — makcumanbHoe 3HayeHue YpPOBHS 3a MHTepBan apxvMBMpoBa-
HUS, M;

- CINoBa COCTOSIHMS OTKA30B M HELUTaTHbIX CUTyaLuiA.

B uWHTepBanbHOM apxuBe KpOME BbllleyKa3aHHbIX MapameTpoB
UKCUPYHOTCA:

- Vecp — cpegHee apudmeTuyeckoe 3HavyeHne obbema 3a uHTepBan ap-
XvBMpPOBaHUS, M3(n);

- VMUH — MUHUManbHoe 3HadyeHne obbema 3a UHTepBan apxvBMpoBa-
Hust, MP(1);

- VMakc — MakcumarbHoe 3HavyeHne obbema 3a MHTepBan apxvBMpoBa-
Hust, MA(1);

- Ccp — cpenHee apudMeTUYecKoe 3HadyeHue CKOPOCTU YNbTpasByka B
rasoBoW cpe/ie 3a UHTepBan apXuBMpoBaHUs, M/C;

- CMMH — MWHMManbHOE 3Ha4YeHWe CKOPOCTM ynbTpasByKa 3a UHTepBan
apxnBMpoBaHus, M/C;

- CMakKc — MakcnmarnbHOe 3Ha4yeHne CKOpPOCTU yrbTpasByka 3a UHTepBan
apxmBMpoBaHus, M/c.

MHankaums 3Ha4YeHUn apxXmBMpyeMbIX NapaMeTpoOB COMNPOBOXAAET-
ca o0o3HaYeHneMm:

- 0aTtbl N YaCa apXmnBmMpoBaHNA — OJ14 HaCOBOIro apxmBa,
- AaTbl apxXuBnpoBaHNA — OJ14 CYTOYHOIoO apXmBea,
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- AaTtbl N BpEMEHN OKOHYaHUA MHTEpBAalia apXmMBMpoBaHUA — ONTA UHTEP-
BalibHOro apxumsa.

1.5.5.3. \aMeHeHne 3Ha4yeHun YCTaHOBOYHbIX NapameTpoB (OUKCUPYHOTCS B XKyp-
Hane nosib3oBaTens, KoTopbl MoXeT cogepxaTtb Ao 1000 3anucen. B
XypHane dukcupyeTcs:

- AaTa 1 BpeMsi Npou3BeAeHHON MoandUKaLuu;

- HaUMeHOBaHNe MoaMdULMPYEMOro NapameTpa;
- 3Ha4yeHWe napameTpa A0 MoauduKauuu;

- 3Ha4yeHWe napameTpa nocne MoanduKkaunm;

- NOPSAAKOBbLIA HOMEP 3arucu.

1.5.5.4. ilameHeHne pexnma paboTbl npubopa ukcnpyeTca B XXypHane pexu-
MOB, KOTOPbIA MOXeT cofepxaTtb A0 512 3anucen.

B XypHane pexumoB ¢ukcupyeTcs:
- NOPSIAKOBbLIV HOMEp 3arucy;
- HAMeHOBaHMe YCTaHOBMEHHOrO pexumMa paboTbl npubopa;
- JaTa 1 BpeMs YCTaHOBKM pexuma.

1.5.5.5. HewrTaTtHble cuTyaumm mn OTKasbl, BO3HMKaKOLWME B npouecce paboThbl
ypoBHeMepa, PUKCUPYHOTCA COOTBETCTBEHHO B XXypHanax HewTaTHbIX
CUTyaUMn WN3MEPUTENbHbIX KaHamnoB, >XypHane HewTaTHbIX CUTyauuin
YHUBEpPCarnbHbIX U TOKOBbIX BbIXOOO0B, XypHane oTka3oB. )KypHanbl He-
WTaTHbIX CUTYyaLuMn MOryT coaepxaTtb 40 512 3anucen, XXypHan OTKa3oB
— no 60 3anucen.

B »XypHanax HewTaTHbIX CUTyaumn UKCcupyeTcs:
- MOPSAKOBbLIV HOMEP 3arnucu;
- HAMEHOBaHWe HeluTaTHOW CcUTyauuu;
- gata u Bpemsi Hadyana HC;
- anutenbHocTb HC (4ackl, MUHYTbI, CEKyHAbI);
- gata u Bpemsi okoH4yaHunsa HC.
B >xypHarne oTka3oB omkcupyeTca:
- NOPSAKOBbLIV HOMEP 3aMuCy;
- HAMeHOoBaHVe 0TKa3a;
- 4aTa n BpeMs HacTynneHnsa oTkasa.

[MepeyeHb (hUKCUpyeMbIX OTKA30B M HelTaTHbIX CUTyauun npuee-
AeH B Tabn.l".4 yacTu |l pykoBoACTBa Nonb3oBaTenNs Mo aKcnnyaTaumu.
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1.5.6. Buabl ncnonHeHumn

B 3aBMCMMOCTU OT Has3Ha4YeHUs1 1 YCNOBUN MPUMEHEHNSI MOTYT Mo-
CTaBMATLCS PasfNNYHble UCMOMHEHMS YpOBHEMEpPA.

1.5.6.1. NcnonHeHne ypoBHemMepa ornpenenseTca Konm4ecTBOM N3MepUTENbHbIX
KaHanoB M CXxemMon usMmepeHusi. BapuaHTbl MCMOMHEeHUs ypoBHemepa
npuBeaeHbl B Tabn.5.

Tabnuua 5
KonunyectBo
NcnonHeHne
N3MEPUTENbHbBIX Cxema nsmepeHus KonnyecTtso
ypoBHEMepa
KaHanos 0ObeKkToB
N3mepeHune ypoBHSA Mo 0gHOMY U3MeEpU-
YP-211 Ex 1 P yp AHOMY P 1
TEeNnbHOMY KaHany
ViamepeHne ypoBHEN MO ABYM  U3Mepu- 2
TenbHbIM KaHanam
Onpepnenexve cpeaHero sHayeHns ypoBHS
YP-221 Ex 2 pea pea yp 1-2
no ABYM U3MepUTESNbHbIM KaHanam
Onpegenexne pasHOCTU YPOBHENW MO ABYM 12

M3MEPUTESIbHbIM KaHallaM

B 3aBMCUMMOCTM OT 3KCNyaTauMOHHbIX U KOHCTPYKTUBHBLIX OCOBEH-
HOCTEN 0ObeKTa ypOBHEMEP MOXET KOMMNIIEKTOBATLCSA PasfIMYHbIMU TU-
namMm akyCTU4ECKMUX CUCTEM, ONUCaHMe KOTopbIx npmeedeHo B nN.1.6.2, a
Bug - B MNMpunoxeHnn A.
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1.6. CocTtaBHbIe YaCcTU ypoBHeMepa

1.6.1. Bnok nusmepurtenbHbIN LUcpoBon
1.6.1.1. dyHkummn BNL,

BUL npencraBnsieT cobon MMKPOMNPOLECCOPHbLIN U3MEePUTENBHO-
BblYUCIIUTENbBHBIN BOK MOOYMBbHOM KOHCTPYKLUMW, BbIMOSTHAKOLWNA Che-
ayoLwme QyHKUMn:

- hopMMpoBaHME 30HOMPYIOLMX UMMYNbCOB, a TakKe WMMYyNbCOB AnNs
ouncTtkm MNI3M-Ex oT BO3MOXHOro KoHaeHcaTa;

- npeobpasoBaHne n 06paboTKy curHanoB, NonyyYeHHbix ot M3AM-Ex;
- onpefeneHne 3Ha4YeHNn n3MepsieMblX NapamMmeTpoB;

- apX1BMpPOBaHME N XpaHEeHWe B SHEProHe3aBMCMMOWN NaMaT pesynbTa-
TOB U3MEPEHWIA, BbIYUCIEHUIA, YCTAHOBOYHbIX NApaMeTpPoB U T.M.;

- 06paboTKy ynpaBnsitoOLLIMX CUrHANOoB C KrnaBuaTypbl;

- BbIBOZ N3MEPUTENbHOW, apXMBHOW, OAMArHOCTMYECKOM M YCTaHOBOYHOW
nHdopmauum Ha aucnnen XKW, yepes nocrnenoBaTenbHbIN MHTEPGIENC
RS-232 (RS-485) n untepdpenic Ethernet;

- BbIBOA4 W3MEPUTENbHON WHAOPMauuM Yepe3 TOKOBbIN W/UAWN yHUBEp-
carnbHble BbIXOAbl;

- aBTOMaTUYECKUA KOHTPOSb U UHAMKALMIO HaNU4ns HewTaTHbIX CUTya-
LUUM N HENCNPaBHOCTEN B YpOBHEMEpE.

1.6.1.2. KoHcTpykums BAL
BHewHun Bug BUL, npueeaeH B MNMpunoxeHnn A.

Kopnyc BUL cocTtouT n3 Tpex nuTbiX 13 anioMWHUEBOro cnnasa
yacTen (KOHCTPYKTMBHbIX MOAYMEN): NIMLEBON YacTu — MOLYNS NU3MEpPU-
Tend, cpegHen 4actu — MoAOyns BCTPOEHHOr0 MCTOMHWMKA MNUTaHUS
(BUIT) n ocHoBaHMSA — MOHTaXXHOrO MOAYNA.

Moaynb namepuTens CoaepXut nnatbl U3MepUTens U BblYUCIUTE-
n4a. Ha nuueBon naHenwu kopnyca MoAaynsa HaxXOASATCA >KUAKOKpUcCTar-
nuyeckun nHamkatop u knaesmatypa. XKW obecneunBaeT BbIBOL YeTbI-
pex CTPoK andasuTHO-Uudgposon uHGopmauum npu 20 cumeonax. B
CTpokKe.

Ha nnaty uameputens B 3aBUCMMOCTWU OT KONMYeCcTBa MCMNOMb3ye-
MbIX KaHasioB u3MmepeHus (nogknodaembix MN3M-Ex) yctaHaBnmBaetcs
COOTBETCTBYIOLLIEE KOMMYECTBO MNpuemo-nepegarowmx mogynen — 1
nnm 2.

Ha nraTy BblYUCITUTENA YCTaHaBIIMBAKOTCA 3J1IEKTPOHHbIE MOOYIN!

- KOMBUHMPOBaHHbLIV MOAYNb NocriegoBaTerbHbIX MHTepdencos (RS-232
n RS-485) n yHusepcanbHoro Bbixoga 0, CHaBXEeHHbIN KOHTAKTHbIMW
napamn (ana 3agaHus pexuma pabotbl BULL n pexunma paboTbl oko-
HEeYHOro Kackaga yHuBepcanbHOro BbIXOAad) U pasbemamu (Ans noa-
KrnoyeHnst kabenewn cBA3N C BHELUHUMU YCTPOUCTBaMM);

- TeMmnepaTypHbIN MOAYSb C padbeMamu Ans nogknoverns go 3-x Tr1C.
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Ha nnate Bbluncnutens npeaycMOTpeHbl ABa CroTa pacluMpeHus
(pa3bema) Anst ycTaHoBKWU MO 3akasy AOMONHUTENbHO OAHOMO UMK ABYX
3MEKTPOHHBIX CEPBUCHbLIX MOAYeN BHELLHMX CBSA3EN.

CepBUCHble MOAYNN MMEIT pasbeMbl ANs NoAKNoYeHUs kabenen
CBSI3N C MPUEMHMKaMM CUFHArnoB, a MO4ynu YHMBEpPCalbHbIX BbIXOOOB
ellle M KOHTaKTHble napbl Ans YCTaHOBKM PEXMMOB pPaboTbl OKOHEYHbIX
KacKaJoB.

Bo3MoxHble KOMBUHALMM YCTAHOBKU CEPBUCHBLIX MOAYIen BHeLu-
HUX CBSA3er N HyMepauus BbIXOAOB B 3aBMCUMOCTU OT MecTa  yCTaHOB-
KM Moaynewn (cnoTta pacluvpeHnst) npueeeHbl B Tabn.6.

Tabnwuua 6
HanmeHoBaHne Ne Ne Bo3moxHble komBuHaLmm mogynen
Moayns criota | Bbixoda 1 2 3 4 5 6 7
KoMOMHMpPOBaHHbLIN MOAYIb
RS-232 / RS-485 / - 0 X X X X X X X
yHUBepcasbHbIv Bbixod 0
1 1 - - - - - -
Mogaynb TOKOBOro Bbixoaa > > - y — — y —
Mopaynb yHMBepcanbHbIX 1 1-4 - — - - x x -
BbIXO10B 2 5-8 — - — x — _
Mogynb Ethernet 1 1 — X — - — X

BHUMAHUE! [1Ba TOKOBbIX BbiXxoAa OAHOBPEMEHHO AornycKa-
€TCA UCMOoJIb30BaTb TOJNILKO MPU OTCYTCTBUM Pa3HOCTU NMOTEeHLUUa-
NIOB MeXAay «3eMSIsIHbIMU» BbIBOAAMU MPUEMHUKOB TOKOBbLIX CUr-
HanoB..

Mogyne BUI cogepxuT nnaty BCTPOEHHOrO UCTOYHUKA MUTaHUS.
Ha HwkHen nnockoctn kopnyca mopyna BUI pacnonoxeHna knemma
3aLUNTHOrO 3a3eMJSIEHNS U TEXHONOMMYECKUN Pa3beM.

Mogyne BUIT coBmecTHO ¢ mogynem mameputens, coefuHsiemble
3MEKTPUYECKM MHOTOXWUITBHBIM LLUNENAOM U KOHCTPYKTUBHO BMHTaMK CO
cTopoHbl Mmogynsa BUI, coctasnsaoT cy66nok nameputens.

[loCcTyn K KOHTAKTHbIM Napam 1 pa3beMaM MOAYNEN BHELUHUX CBS-
3er Aana nogknwdennsa kabenen ceasu c MN3MN-Ex, TMC n BHeWHUMH
YyCTPOMCTBaMK OCYLLECTBNAETCA C 06paTHOM CTOPOHbI CyGboka name-
putens (puc.l".1).

B cBolo ovepenb cyb6nok nameputenst COeauHSeTcss BUHTaMn Co
CTOPOHbI NMLIEBON NaHENU C MOHTaXHbIM MoayrneMm, obpasys 6nok ns-
MepUTENbHbIN LnMdpoBon. Ha 3agHen cTeHke kopnyca 65ioka ycTaHoB-
neHbl nnaHku, obecneuymBatowme kpenneHne BUL, Ha BepTukanbHoOn
NOBEPXHOCTU Ha 06bEKTe akcnnyaTtauum (puc.A.2).

Ha HWwKHen NNOCKOCTN KOopnyca MOHTaXXHOMo MOLYNsA pacrornoxe-
Hbl: pasbeM WHTepdenca RS-232, oTBepcTUs ¢ MeMOpaHHbIMK 3a-
rnywkammn gnsi BBoga kabensa nuraHmus, curHanbHbix kabenen M3rll-Ex,
a Takke kabenen BHELWHNX YCTPOMCTB, Noakntoyaembix kK BULL.
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BHewHnn paszbem RS-232 Ha MOHTaXHOM MoAyfle C MOMOLLbIO
nnockoro kabens nogkroyaetca K 8-KOHTakTHOMYy pasbemy RS-232
KOMBUHUPOBAHHOIO MOAYIIS.

Bua wuctoyHuka BTOopuyHOro nutaHus WBI1-24.24 npueBeneH Ha
puc.A.8.

1.6.2. AKycTn4yeckue cuctemsol

1.6.2.1. Akyctnyeckasa cuctema obecnevmBaet GOpMUPOBaHNE U U3NTyYEHNE B
HanpaBfeHMn NOBEPXHOCTU pasfgerna cpes ybTpasByKOBOro CcuUrHasna u
nocneayLmin Npuem OTPaXKEeHHOro curHana.

WcnonHeHns akyCTU4ecknx cuctem o6o3HavaroTcs B COOTBETCTBUM
COo crneaywolen kogndukaumen (tabn.7).

Tabnuua 7

AC-X X X- X X X-Ex
1. Bug 3BykoBoaa
- donaHueBbIN C penepom 4
- NogBecHOW C penepom 5
- dnaHuesbii ¢ TINC 6
- nogsecHon ¢ TIC 7
2. Konnyecteo TT1C B kaHane nsMepeHus
- ©e3 TepmonpeobpasoBaTernisi CONPOTUBEHNSA 0
- 0AvH Tepmonpeobpa3oBaTenb CONPOTUBIEHNS 1
- [OBa TepMonpeobpasoBaTesnsi CONPOTUBIEHUS 2
3. CTOMKOCTb K arpeccuBHbIM cpefam
- napbl CTOYHLIX BOA, CNUPTOB, KUCIOT, aLueToHa, amMmMaka 1
- napbl HedTENPOLYKTOB 2
- napsl Wenoven n KMCNoT ¢ KoHueHTpaunen ao 20% 3
4. MakcmanbHasi nsmepsiemas auctaHums
--0o12wm 1 I
5. lnanasoH pabounx Temnepatyp
- oT muHyc 20 °C go 50 °C 1
- o1 1°C go100°C 2
6. KoHCcTpyKkTUBHBIE 0cOBeHHOCTU AC
- AC co 3ByKkOBOOOM 0

Ncnonb3oBaHue asyx TIC BO3MOXHO TOMbKO B MEPBOM KaHane.
Mpn atom BTOpon TIC ycraHaBnuBaeTcsa Ha obbekTe C y4eToM ero
3KCnsyaTauMOHHbIX XapakTePUCTUK.

1.6.2.2. 3BykoBO[, ‘akycTudeckmx cuctem wmcnonHeHnn AC-40x-xx0-Ex (c pene-
poM) npeacTtaBnsieT cobom oTpe3ok Tpybbl, Ha BEPXHEM KOHLIE KOTOPOro
YCTaHOBMEH MOHTaXHbI hnaHel C OTBEPCTUSIMU AN HEMOABUKHOIO
KpenneHus Ha obbekte (puc.A.4). MNM3I3l-Ex yctaHOBNEH B LLEHTPE MOH-
Ta)KHOro oriaHua nsnyvaroLLler NOBEPXHOCTLIO BHYTPb 3BYKOBOAA.

K HMXHeMy KOHUY 3BYKOBOAA C MOMOLLULIO AepXaTernen Kpenutca
penep — PTOPORNACTOBLIN NOMbIA LNSIUHAP HA MeTanIM4ecKOM CTEpPXK-
He. Penep cnyxuT oTpaxaTtenem W yCTaHOBMEH Ha W3BECTHOM pac-
CTOSIHAM OT nany4atoLlen nosepxHoctu MIArl-Ex.
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1.6.2.3.

1.6.2.4.

1.6.2.5.

Ha BepxHem koHLe 3BykoBoga AC ucnonHeHun AC-50x-xx0-Ex (c pene-
POM) YCTAHOBMNEH MOHTaXHbIA OUCK, KOTOPbIA HE UMEET KPEMneXHbIX OT-
BEPCTUI, HO Ha HEM 3akpenrseH peiM-6onT ans nogeseca AC Ha kapabu-
Hax u Tpoce (puc.A.5).

Kpennexne AC Ha rubkom noasece No3BONSiET MOHTUPOBAaTb YpPOB-
HeMep Ha TOHKOCTEHHbIX EMKOCTSIX, Y KOTOPbIX B MpoLiecce 3Kcniyarta-
LM BO3MOXHbI TeMnepaTypHble 3MeHeHUst PopMbl 1, Kak crieacTeue,
OTKITOHEHNE OCW 3BYKOBOAA, XXKECTKO 3aKPEmnsieHHOro Ha €MKOCTW, OT
BEPTUKANbHOIO MOMOXEHWSI.

3BykoBog AC ucrnonHeHnn AC-6xx-xx0-Ex (c TTC) nmeeT MOHTaXHbIN
dnaHey ¢ kpenexHbiMn otBepctuamu (puc.A.6). Kpome T3OIM-Ex Ha
dnaHue yctaHosreH TIC. YysetButensHbin anemeHT TTC pacnonara-
eTcsa BHYTpW 3BykoBOoAa. Penepa Ha 3ByKOBOAE HeT.

3sykoBoa AC ucnonHeHun AC-7xx-xx0-Ex (c TTC) nmeeT MOHTaXHbIN
onaHel 6e3 KpenexHbIX 0TBePCTUN, HO ¢ pbiM-6onTom Anga nogseca AC
(pnc.A.7). Penepa Ha 3ByKOBOAE HET.

1.6.2.6. [Ana obecnevyeHnss MOHTaXa aKyCTUY4EeCKON CUCTEMbI C Y4ETOM KOHCTPYK-

1.6.2.7.

1.6.2.8.

TUBHbIX OCOBEHHOCTEN KOHTpONMpyemMoro obbekta ypoBHEMEP MOXET
AOMOSTHUTENBbHO KOMMMEKTOBATLCA NEPEXOaHbIMM NaTpybKkamn cooTBET-
cTByloLlero Bmaa. Buabl ycTaHOBOYHOIO M nepexofHbiX naTpyokoB, a
Takke BapumaHTbl MoHTaxa AC npuBefeHbl B JOKYMEHTe «YpOBHeMep
ynetpa3ssykoson B3JIET YP. WcnonHeHnus YP-2xx Ex. PykoBoacTtBo
Nofb3oBaTeENSA MO MOHTAXY».

MaTtepran 3ByKoBOAQ, MOHTaXHbIX NaTPybKOB, YNMOTHUTENbHbLIX MPO-
Knagok 3aBucat ot ucnoriHeHuss AC. lNepedeHb ncnonb3yemMblx mMaTte-
puanos npueefeH B n.2.1.2.

M3MN-ex (puc.A.3) npegHasHayeH Ans  M3fydeHUss U npuema
yNbTPa3ByKOBbIX KonebaHun. B pexume wusnyyvyeHus nepemeHHoe
SNeKTpuyeckoe  HarnpsbkeHue,  MocTynawlwiee Ha  9nekTpoabl
nee3oanemeHnTa [N3OlM-Ex, npeobpasyeTca B aKkycTuyeckne kornebaHus
(obpaTHbIN  Nbe303dEKT),  PACNPOCTPAHAIOLWNECS B HanpaBneHUu
rpaHvubl pasgena cped. B pexume npuema  ynbTpasBYKOBblE
konebaHuns, oTpa)keHHble OT rpaHuLbl pasgena cpes, BO34eNCTBYIOT Ha
Nbe3035IEMEHT U -nNpeobpasyloTcsa B FEPEMEHHOE 3NEKTpUYEcKoe
HanpskeHne (Nnpamon nbe3oaddekT). Mepnogmyeckn, Yepes 3agaHHbIe
nHTepBarnbl BpeMeHn Ha [M3M-Ex nogaeTcs anekTpuyeckund curHarn,
obecneynBaroLLmi BbINOSTHEHUE CaMOOUMUCTKM NOBEPXHOCTU

Nbe 3 PRSI RNR ORI atens  B3PLIBO3ALLMLLEHHOTO
NCNOJSTHEHUA B 3NEKTPUYECKOM LIENU 3KBMBASIEHTEH €MKOCTU BENTMYNHOM
He 6onee 19000 n®. B kavecTtBe LWyHTUpYytoLwero anemeHTta B M3l-Ex
BBegeH pesuctop conpotmeneHmem 10 kOM un Tpu ctabunutpoHa
(CcMMMeETpUYHbIE) C HanpsbkeHnem ctabunusauum 48 B, BKNOYEHHbIE
napannenbHO Nbe303nekTpnuyeckomy npeobpasoBaTento.

Kopnyc M3M-Ex n kabenbHbIi BBOA repMeTU3npoBaHbl NyTeM 3a-
NMBKN TEPMOCTONKOrO 3M1EKTPOM30NALMOHHOINO KOMMnayHaa BHYTpPU npe-
obpasoartena. Manyvatowas nosepxHocTb [M3M-Ex nokpbita ¢Topo-
NNacTOBOM MIEHKON.
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Mapk1poBKka B3pbIBO3aLLMTbI BbINOSTHEHA HA GOKOBOW CTEHKE KOp-
nyca aneKkTPOUCKPOBbLIM COCOBOM.

Ha koHue kabena [M3Ol-Ex, XecTKo 3akpensieHHOro B koprnyce wu
nMerLero AnnHy 5 M, yCTaHOBIIEHbl HAKOHEYHUKN OIS ero NoAKIoYe-
HWUA K NnHUK cBasun ¢ BUL yepes 6nok kommyTaumm (puc.A.9).

Ecnn BK >kecTko 3akpenneH Ha akyCTU4ecKon cucteme psigom C
M3r-Ex, To kabenb yknagbiBaeTcs byxTtom nnm obpesaeTcs.

WcnonHeHune M3M-Ex B 3aBMCMMOCTN OT ero napameTpoB 0603Ha-
YaeTcs B COOTBETCTBUM C Kogndukaumen, npuseaeHHon B Tabn.8.

Tabnuua 8

nan-x X X-Ex

1. Tun kabensa n kabenbHOro coeguHUTENS

- Kkabenb MKB3B 2x0,35 ¢ kabenbHbIMY HAKOHEYHUKaMMU

- npoBog MOHTaxHbIn MC3O015-11 ¢ kabenbHbIMM HaKOHEY-
HUKamMU

N O

2. Paboyas yactoTta M3M-Ex
- 45«kly
- 30 «kly 1

3. YcnoBusi npuMeHeHust
- napbl CTOYHbIX BOA, CNUPTOB, KUCMOT, aueToHa, ammuak; 1
AnanasoH TemnepaTypbl OKpyXxatowen cpegbl oT MuHyc 20
po 50 °C
- napbl HedTENPOOYKTOB; [OuanasoH TemnepaTypbl OKpy- 2
Xatowen cpeabl oT MuHyc 20 go 50 °C
- napsbl LLENOYen N KACNOT C KoHUeHTpaumen ao 20%; ana-
nasoH TemnepaTypbl OKpyxarowen cpedbl oT MuHyc 20 go 3
50 °C
- napbl BOAbl, MasyTa, Macern; gvanasoH TemnepaTtypbl Ok- 4
pyxxatowien cpegbl oT 1 go 100 °C

1.6.3. BNoku uckpo3sawmTHbIe

Broku uckposawmtHole bU3-31 n BU3-11 (puc.A.10, A.11) npea-
Ha3HayeHbl NS OorpaHuyeHns 00 OONYCTUMbIX 3HAYEHUWN TOKOB U Ha-
NPsHKEHW NpU NepexogHbIX npoueccax NMBo NonHOro paspbiBa Lenewn
B aBapuiHbIX pexumax B nuHusx ceasm BULL — M3M-Ex u BULL = TMNC
COOTBETCTBEHHO.

Bce anemeHTbl B3 pasmelleHsbl Ha eguHon neyaTHown nnate. [y-
TV YTEYKU M 3a30pbl Ha nnaTte ygoBnetBopstoT TpebosaHuam MOCT P
51330.10-99. B3 kpenutcsa Ha DIN-peiiky.

MogknioyeHne BXOAHbIX M BbIXOAHbIX Kabenew ocyllecTBnsieTcs
noA BUHT Ha KNEeMMHbIX KOMoAKax ¢ pa3Hbix CTOpoH BIAS.

B BW3-31 TtpaHcdhopmatop T1 obecneumBaeT ranbBaHUYECKYHO
pa3Basky mexay bUL un M3M-Ex. M3onaumnsa mexay nepBu4HOM 1 BTO-
PUYHBLIMKU 0BMOTKaMn BbliaepxmBaeT HanpsxeHne 1500 B nepemeHHoro
TOKa, 4YTO cooTBeTcTBYEeT TpebosaHuam FOCT P 51330.10-99.
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CrabunutpoHbl VD1 — VD6 orpaHMumBaloT ypOBEHb curHana, ne-
penasaemoro B [13[1-Ex, go HanpsbkeHna 50 B. Pesuctopel R1 n R2
cnyxaT ANnga orpaHMyeHnsa 0o 6e30nacHoro 3HavyeHusi Toka KOPOTKOro
3aMblkaHna B uMckpobesonacHon uenu. Pesuctop R3 npegHasHayeH
ANA 3awmnTbl MCKpobesonacHoM Lenu OT CTaTUYECKOro HampsiKeHUs.
Mpepoxpanntenu FU1 n FU2 cnyxaTt ons pasmblkaHus Lenv B aBa-
PUNHOM peXnMe.

B BN3-11 orpaHu4eHne Toka NPOM3BOAUTCHA 3a CYET PE3NCTOPOB
R1-R4. OrpaHnyeHne HanpskeHus B Liendax OCyLLEeCTBSeTcd C NoMo-
weto ctabunutpoHos VD1 — VD12. lNpegoxpanHutenn FU1-FU4 paspbl-
BalOT Lenu npu aBapumHOM npesbILLEHUN ToKa.

[MapameTpbl 3neMeHTOB BblIOpaHbl, UCX04s U3 TOFO, YTOObI UX Ha-
rpy3ka He npesblwana 2/3 AonycTUMbIX 3HAYEHWU TOKa, HanpsXKeHus
NN MOLLLHOCTMW.

1.6.4. Bnok kommyTauumn

brnok kommyTaumm BK-201 npegcraBnaet cobon kopnyc n3 antomum-
HMEBOro cnsiasa ¢ NIIOMOMPYEMON KPbILLKOW U KNEMMOW 3a3eMAeHNS.
BHyTpn Haxogutca neyaTHass nnata, Ha KOTOPOW pPacnosioXeHbl
KNeMMHbIe KONoaku, npeaHasHavyeHHble Onsd NoaKMtYeHUs NpoBOAOB.
KabenbHble BBOAbI BK npegycmartpusatoT BBOA kabenen ot MNAlN-Ex n
TrC v BBOA kabenen oT BNOKOB MCKPO3aWUTHbIX. Bna 6noka kommy-
Tauum npmseneH Ha puc.A.9.
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1.7. O6ecneyeHne B3pbIiBO3aLMLLEHHOCTH

1.7.1.

1.7.2.

1.7.3.

B3pbiBO3awmiLlEHHOE  UCMOMHEHWE  YNbTPa3BYKOBbIX  YPOBHEMEPOB
obecneynBaeTca BMOOM B3pbiBO3alLNTLl «Mckpobe3sonacHas anekTpu-
yeckas uenb» no NOCT P 51330.10-99 n BbINOSTHEHMEM KOHCTPYKLMM
B3pbIBO3aLLUMLLEHHbBIX YacTen ypoBHeMepoB YP-2xx Ex B cooTBeTCTBMM
c TpeboBaHuammn NOCT P 51330.0-99 3a cueT crneayromx KOHCTPYK-
TUBHbIX N CXEMOTEXHUYECKNX PELLEHUN:

ncnonb3oBaHune N3l B3pbiBO3awmLeHHOro ncnonHexHna MJAM-Ex ¢
OrpaHNYnTENbHLIMU CTABUNUTPOHAMMU, 3ALLULLAIOLMMN BHELLHIOW LEmnb
OT nepeHanpskeHun Ha yposHe 50 B; M3l-Ex repmeTnanpyoTcs anek-
TPOM30NSALNOHHBLIM KOMMNAyHAOM;

TOK 1 HanpsbkeHne B uenax BULL — M3l-Ex orpaHunymBaloTca B COOT-
BeTcTBUN ¢ TpedoBaHuammn FOCT P 51330.10-99 ¢ nomowibto Gnoka
nckposawmtHoro B3-31, BkntovaloLero UMNYrbCHbIM pasgenuTenb-
HbI TpaHcopMaTop, NPeaoXpaHUTENn, Pe3ncTopbl U CTabUNUTPOHDI;

TOKM KOPOTKOro 3aMblkaHust 1 HanpshkeHus B uensx bU3-TIC orpaHu-
ynBaroTca B cootBeTcTBUM ¢ TpebosaHuammn OCT P 51330.10-99 c
nomowibio 6roka uckposawmtHoro bWU3-11, Bkntovarowero crabunu-
TPOHbI, OrPaHNYMUTENBHbIE PE3NCTOPLI U NPEeAOXPaHUTENN;

anekTpuyeckaa Harpyska Ha anemeHTbl BU3 obecneumBaeTca B COOT-
BetctBum ¢ NOCT P 51330.10-99 (He Gonee 2/3 OT HOMMHaNbHOrO
3Ha4yeHus);

CyMMapHble eMKOCTU U WHOYKTUMBHOCTM Harpysku B uensax bU3-31 —
M3MN-Ex n bBA3-11 = TTC orpaHnyeHbl C Y4€TOM ANUHbI JIMHUN CBA3MU
A0 nckpobesonacHbIX 3HAYEHUI;

3NEeKTpUYeckme 3a3opbl U NYTU yTEYKM NedaTHbIX NraTt COOTBETCTBYIOT
TpeboBaHnam FOCT P 51330.10-99;

Matepuanbl obonoyvek B3pbiBO3almeHHbIX 6nokos MAM-Ex, BU3 un
BK-201 aBnsatoTca 6e3onacHbiMM B OTHOLIEHUN (PPUKLMOHHOIO UCKpe-
HUS;

61oKn, HaxoasALWwmMeca BO B3pbIBOOMACHOW 30HE, UMEIOT CTeneHb 3alliun-
Tol IP65 (TT1C, BK-201) n IP67 (M3MM-Ex) no TOCT 14254;

M3r-ex, bU3 wn BK-201 wnmedT MapKMpoBKY B3pbIBO3aLUTbI B
cootBeTcTBUM ¢ TOCT P 51330.0-99 n FOCT P 51330.10-99.

OnekTpuyeckme napametpbl TMC ygosnetBopstoT TpedboaHusam TOCT
P 51330.13-99.

MakcumarnbHble BbIXxogHble UCKpobeadonacHble napameTpsl BA3:
a) bAN3-31:

HanpsbkeHne (umnynbcHoe) - Ug = 50,0 B;

TOK (aMnnNUTyaHoOe 3HaveHune B umnynsce) - lp = 0,6 A;
6) BU3-11:

HanpsbkeHue Up = 10,0 B;

TOoK lp = 0,1°A.
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1.7.4. bnok kommyTaumn BK-201 sBnsieTca B3pbiBO3aLwmLLEHHBIM 060pyaoBa-
HMEM N UMeeT anekTpuyeckme napametpbl: i = 1,0 A; Ui =60 B;
Li=1mklH; Ci=5nd.

1.7.5. [JonycTumble napameTpbl MCKpobe3onacHbIX LIENen C y4eTOM Harpysku
npw grnvHe NMHUK CBA3N He bonee 250 m:

- uenn bN3-31 — MN3l-Ex: emkocTb — He 6onee 0,1 MKP, HOYKTUBHOCTb
— He 6onee 0,2 MIMH.

- uenn BUN3-11 — TTC: emkocTb — He 6ornee 20 MKP, NHOYKTUBHOCTb — HE
6onee 10 MIMH.

1.7.6. CxeMbl COeONHEHUN U CpeacTBa B3pbliBO3aWUTbl ypoBHeMepa YP-2xx
Ex npuBepeHbl B OOKymeHTe «YpoBHemep yrbTpassBykoBon «B3JIET
YP». UcnonHenna YP-2xx Ex. PykoBoacTBO norb3oBartens no MoHTa-
Ky».
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1.8. MapkupoBKa n nniombupoBaHue

1.8.1. MapknpoBka Ha nuuesou naHenu BUL cogepxuT crneayrolime gaHHble:
- 0603HaYeHne 1 HaumMeHoBaHue ypoBHeMepa,
- TOBApPHbIN 3HAK N3roTOBUTENS,
- 3HaK yTBEpPXAeHUs Tuna cpeacTea NaMepeHus.

- 3aBOACKOW HOMep (yKasaH Ha WWibAWKe, 3aKpensieHHOM Ha Kopryce
BNLL).

1.8.2. 3aBoackne HoMmepa ApYrMx COCTaBHbIX YacTen NMbOo yKasbiBalOTCS Ha
LWWNbAKKE, 3aKpenneHHOM Ha kopnyce, nnbo HaHOCATCHA KpPackon Ha
Kopnyc.

1.8.3. Kopnyc T13MM-Ex gononHUTENBHO MMeeT MapKMPOBKY  B3pbIBO3ALUUTHI
OExiallBT6 X n gnanasoHa TemnepaTtypbl OKpyXaloLwen cpeabl:

=20°C < ta < +50°C nmbo +1°C < ta< +100°C B cCOOTBETCTBUM C UCMNOSHE-
Huem MN3l-Ex.

1.8.4. Mapknposka B3 n BK-201 cogepxuT cneayowme gaHHbIe:
- HaMEeHOBaHWe M34enns, TOBapHbIA 3HaK N3roTOBUTENS;
- ycrnoBHoe 0603HavYeHne n3genus;
- 3aBOACKOM HOMEP;
- cTeneHb 3awuTbl No FOCT 14254;
- MApKMPOBKY B3PbIBO3aLUUTHI.

1.8.5. [Nlocne noeepkn ypoBHeEMepa NnoMbupyeTcs KOHTakTHasi napa paspe-
LeHMs MoanmKaumm KanmbpoBOYHbIX NapaMeTpoB U OOMH U3 BUHTOB,
cKkpennsawLwmnx cybbnok namepurtens.

KoHTakTHas napa paspelueHns moaudukaumm napameTpoB qyHK-
LUMOHMPOBaHMA NnomobupyeTcs nocrie BBoOA4a ypoBHeEMepa B JKCrnryaTa-
UM U NPOBEPKM COOTBETCTBUSA 3HAYEHUM NapamMeTpoB (PYHKLNOHUPO-
BaHVs, BBeAEHHbIX B Npubop, 3HaA4YeHUsM, yKasaHHbIM B nacrnopTte
ypoBHEMEpPa WU/MNN NPOTOKONAX MOHTaXHbIX WU MyCKOHanagouvHbIX pa-
00T. dopma NPOTOKOMOB MOHTAaXHbIX U MyCKOHanNagouHbIX paboT npu-
BeJeHa B MHCTPYKLMMW 10 MOHTaxXYy.

MapamMeTpbl akyCTUYECKNX CUCTEM OMNMPEAEnAOTCS NpU BbiNycke 13
NPOM3BOACTBA M 3aHOCSTCS B NAcnopT ypoBHEMepa.

1.8.6. [Ins 3awuTbl OT HECaAHKLMOHMPOBAHHOIO AocTyna MoryT 6biTb OnfoMm-
GupoBaHbl. HaBeCHOM NIIOMOOWN ABa KpeneXHblX BUHTA C NIMLEBON CTO-
poHbl BAL n BK.

1.8.7. NnombupoBaHne B3 ocyliecTBnsieTca nyTemM HakrnemBaHus 3alMTHOM
3TUKETKN C MapKMPOBKOM Ha BOKOBYHO YacTb Kopnyca.
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2. ICTNONb30OBAHUE MO HA3SHAYEHUIO

21. 3KCI1.l1yaTaL|MOHHbIe orpaHnyeHus

2.1.1. Okcnnyatauma ypoBHEMepa [OrMKHa NPOU3BOAUTBLCHA B YCMOBUSIX BO3-
AENCTBYIOLMNX (PaKkTOpPOB M napamMeTpoB ra3oBOM cpenbl, He MnpeBbl-
LWIAKLWNX JOMYCTUMbIX 3HAYE€HUN, YKas3aHHbIX B 3KCMNsyaTauuoHHOW LO-
KyMeHTauuu.

ans YCTaHOBKU YpOBHEMEPA Ha 00bekTe HeobXxoaAMMO Hann4vme:

- cBODOAHOrO yyacTka kaHana (emkocTtu, TpybonpoBoaa) Ans yCTaHOBKM
aKyCTUYECKON CUCTEMBI;

- MecTa ansa pasmMeLleHns 6noka namepuTenbHOro LMgpoBoro, NCTOYHN-
Ka BTOPUYHOIO NUTaHns 1 6roka KoMMyTaLmu.

2.1.2. Cpefa B KOHTPONMPYEMOWN EMKOCTU HE AO0SMKHA BNUATL Ha paboTtocno-
COBHOCTb N XapakTEPUCTUKN Nbe303NEKTPUYECKOro npeobpasoBatens u
TepmonpeobpasoBaTenen conpoTUBNEHUS.

CTonkocTb Npmnbopa K BO3LENCTBUIO arpeCcCUBHOM cpefbl Ha 00b-
eKTe 9KchnnyaTauumnm onpeaenseTtcd CBOMCTBAMUM  KOHCTPYKLMOHHbBIX
MaTtepuanos, npumeHsiembix B AC.

MaTtepuansl, ncnonbdyemble B KOHCTpyKumn MIMA-Ex n TIC:

- ctanb Hepxagetowan 12X18H10T TOCT 5949-75;

- NneHka nonnamuagHo-gptoponnacrtosas NMM®-C-351 40/30 TY 6-19-226-
89;

- natyHb JIC59-1 FOCT 15527-2004;
- cnnaB AMr2 TOCT 4784-97;
- cnnaB An2 F'OCT 1583-93.
MaTtepuanbl, UICNOMb3yeMble B KOHCTPYKL MM 3ByKOBOAA:

- AC-4x1-xx0-Ex, AC-5x1-xx0-Ex, AC-6x1-xx0-Ex, AC-7x1-xx0-Ex -
ctanb yrnepogucrasi, cmecb pesuHoBas WPI1-1338 HTA TYy38-
105.005.1166-98, proponnacrT;

- AC-4x2-xx0-Ex, AC-5x2-xx0-Ex, AC-6x2-xx0-Ex, AC-7x2-xx0-Ex -
ctanb yrnepogucrtas, peanHa MBC NOCT 7338-90, cdoToponnact;

- AC-4x3-xx0-Ex, AC-5x3-xx0-Ex, AC-6x3-xx0-Ex, AC-7x3-xx0-Ex -—
cTanb Hepxasetowas, pesnHa TMKLL TOCT 7338-90, otoponnact.

2.1.3. MNpu MOHTaxe JOMKHO BbITb 06ecneyeHo HagexXHoe coequHEHNE KNeMM
3a3emMreHnst Bcex BroKoB U3gennsa ¢ OTAEeNbHOW WWMHOW 3allUTHOro 3a-
3emneHus. 3awmtHoe 3asemneHne B3 OomMKHO BbIMNOMHATLCA OBYMS
He3aBMCUMbIMW MeOHbIMM NPOBOAaMU C U30NAUUEN, MMEILEN SneK-
TpUYecCKyto NpovHoCcTb He MeHee 500 B, cevyeHnem He mMeHee 1,5
MM, UMW OHUM W30NIMPOBAHHLIM NPOBOAOM, CEYEHMEM He MeHee 4
MMZ. 3a3eMneHne BbINOMHAETCH KpaT4aiLuvMm nyTeMm K 3eMrnsHoOM 3a-
LWNTHOW WMHe. He gonyckaeTcsl BbIMOMHATL 3a3eMSfIeHNe K HyneBbIM
paboynMm LLUMHaM.
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3anpeljaeTca noAKnYeHUe KrneMMbl 3aWUTHOro 3asemrieHus
npubopa K cucteMe 3aseMrieHUss MONHUEe3aLWUThI.

MNMepen noaknoyYeHMEM K MarMcTpanu 3awMTHOro 3asemneHus
Heo6xoaAuMO y6eanuTLCS B OTCYTCTBMM Ha HEWN HanpPsKeHUs.

2.1.4. MonHuesawuTa obbekTa pa3mMeLleHnsa npmbopa, BbIMNOSIHEHHAA B COOT-
BETCTBUM C «MHCTpyKUMEN MO YCTPONCTBY MOSIHUE3aLWMUTbl 34aHUN, Co-
OPY>XEHUN N MPOMBILNEHHbIX KOMMYyHUKaumiy CO153-34.21.122-2003
(yTBepxxaeHHasqa NMpukazom MuHaHepro P® Ne280 ot 30.06.2003r.) npe-
AOXpaHseT npmbop OT Bbixoga U3 CTPOSi NPU HAaNM4MM MOJSTHUEBLIX pas-
pPSO0B.

2.1.5. PekomeHgaumm no BbIGOpYy MecTa YCTaHOBKM M NpaBuna MOHTaxa (ae-
MOHTa)a) ypoBHEMepa W3MNOXeHbl B AOKYMEHTe «YpOBHemep ynbTpa-
3BykoBov «B3JIET YP». cnonHeHns YP-2xx Ex. PykoBoacTBo norb3o-
BaTensd no MOHTaxy». B mecTe yCTaHOBKM HanpsXXEHHOCTb BHELLHEro
3NEeKTPOMarHUTHOro Nosisi MPOMBbILLFIEHHOW YacTOThl HE AOMMKHA MNPeBbI-
watb 40 A/m.

2.1.6. TpeboBaHMs K ycnoBuaM 3KCnnyatauum n BbIOOpY MecTa MOHTaxa,
npuBeAEeHHbIE B HACTOSALLEN 3KCMNyaTauMOHHON OOKYMEHTaLUN, YYUTbI-
BalOT Hanbornee TUNNYHbIE (PaKTOPbI, BAMSIOWNE HA paboTy ypoBHeMe-
pa.

Ha ob6bekTe akcnnyaTaumm MOryT CyLLeCcTBOBaTb UM BO3HUKHYTL B
npouecce ero akcnnyataumu paktopbl, He noggarowmnecs npensapu-
TefbHOMY MPOrHO3y, OUEHKe Ui NpoBepKe U KOTopble Npon3BoanTesb
He Mor y4ecTb npu paspabdoTke.

B cny4yae nposiBneHnst noaobHbIX hakTopoB criefyeT yCcTpaHUTb MX
UNM HaMTM MHOE MECTO JKCnnyaTauuun, rae AaHHble akTopbl OTCYTCT-
BYIOT UNM HE OKa3bIBalOT BNINSIHUSA Ha paboTy nsgenusi.

2.2. Mepbl 6e30onacHoOCTU

2.2.1. K paboTe ¢ ypoBHEMEPOM AOMNYCKAKTCA NnLa, NPoLLeALnNe NHCTPYKTaxX
no npaesunam n mepam 6esonacHoCTM nNpu paboTe C 9NeKTpoyCTaHOB-
kamn HanpsbkeHnem go 1000 B, a Takke 0O3HaKOMIIEHHble C LOKYMEH-
Taumen Ha npubop n ncnonblyemoe obopyaoBaHue.

2.2.2. lpn noarotoBKe uM3genunsa K MUCNOSb30BaHWIO OOMMKHbI cobniogaTbes
«MexoTpacneBble npaBuna no oxpaHe Tpyaa (MNpasuna 6e3onacHocTn)
npu aKcnnyaTaumm 3NeKkTPoyCcTaHOBOK» M «[llpaBuna TEXHUYECKOW IKC-
nnyatauumn anekTpoyCcTaHOBOK NoTpebutenemny.

2.2.3. MNpwn npoBeaeHnn paboT ¢ ypOBHEMEPOM OMACHbLIMU (haKTopamMu ABNSA-
OTCS:

- NepeMeHHoe HanpshkeHne ¢ AeNCTBYOLWUM 3HaYeHnem o 264 B vac-
Totom 50 u;

- Apyrve onacHble haKTopbl, XapakTepHble Anst 06bekTa, Ha KOTOPOM YyC-
TaAHOBIEH YPOBHEMED.

2.2.4. Ipwn paboTe 6510kM M3genna OOMKHbI OblTb NO4COEANHEHBI K OTAENbHOM
LUMHE 3aLUNTHOrO 3a3eMIieHns.
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2.2.5

. B npouecce pabot no moHTaxy, nyckoHanagke WUnv PeMOHTY YPOBHeE-

Mepa 3anpelaeTca.

- Npon3BOANTb MOAKIMHOYEHUA K |'|p|/|60py, NnepeKkniyYeHna pexmmoB Unn
3aMeHYy 3NeKkTpopaanoafnieMeHToB Npu BKIMOYEHHOM MUTAHUN;

- UCnonb3oBaTb 3NekTpopaanonpubopbl U 3NEKTPOMHCTPYMEHTbLI 6e3
MOAKIMIOYEHMST X KOPMYCOB K Maructpanu 3alliMTHOro 3asemrieHusi, a
Takke UCMoNb30BaTb MNEePEeYNCIIEHHbIe YCTPOMCTBA B HEUCMPABHOM CO-
CTOSIHUW.

2.3. O6ecneyeHne B3pbIBOOE30NACHOCTU NpPU IKCNsya-

Taunm
2.3.1

2.3.2.

2.3.4.

2.3.5.

2.3.6.

. Mpun akcnnyatauun ypoBHemepoB YP-2xx Ex  Heobxogumo pykoBoO-

AcTBOBaTbCA HacToswmm P3O, rmason 3.4 «OnekTpoycTaHOBKM BO B3pbli-
BoonacHbIx 30Hax» FITA3I; rnason 7.3 gencteytowmx MY, NIOCT P
51330.13-99, TOCT P 51330.16-99 n gpyrumm OOKyMeEHTamu, OEnCT-
BYHOLLMMWN HA NPEAnpPUATUN.

K akcnnyatauumn ypoBHemepoB YP-2xx Ex [OosmkHblI gonyckaTbes nuua,
N3ydmBLUME SKCMMyaTauWMOHHYK AOKYMEHTauuio Ha ypoBHeEMep U Mnpo-
LeAwmne COOTBETCTBYIOLUM MHCTPYKTaX.

B npouecce akcnnyataunm Heob6xoaMmMo BHMUMATENbLHO CneauTb 3a CO-
CTOsSiHUEM CpeacTB, obecneymBalolnx B3pbiBO3aLUULEHHOCTb. [lpu
3TOM Heobxoanmo obpaliaTb BHMMaHWE Ha OTCYTCTBME MOBPEXAEHWMN,
HanmMyue nnomO, KOHTPOBOK, HAAEXHOCTb COEAMHEHUS 3NEKTPUYECKUX
uenen, 3aWmTHbIX 3a3eMMNEHN, MapKMPOBOK B3PbIBO3aLLMTHI.

Mpun akcnnyataumMm ypoBHeMepa HeobXoaMMO CrieguTb 3a Hanmumem u
NCMPaBHOCTBIO 3aLUUTHLIX 3a3eMIIEHNA YCTPONCTB, K KOTOPbIM MOLKMI0-
yaeTcd cocTaBHble YacTtu YP-2xx Ex.

3Hak «X», cneayroLwwunin 3a MapKkMpoBKon B3pbiBo3awwnTtel MNM3MM-Ex, o3Ha-
YyaeT, YTO Mpu 3JKcnnyataumm ypoBHeMepa Heobxoammo cobnwogaTb
cneaytwoume ocobble yCrnoBus:

- B MpoLIECCe MOHTaxa, AeMOHTaxa W JKCnnyatauuvM HeobxoauMo- 3a-
LMLLATb OT yAapoB TOPLEBYIO M3Ny4atollyto nosepxHocTb MAM-Ex;

- TemnepaTypHbI  Knacc YpOBHeEMepa onpefensdetcss TemnepaTypou
kopnyca [M3MM-Ex (3aBuCUT OT TemnepaTypbl OKpyXatollen cpeabl) B
cooTBeTCTBUN Tabn.9.

Tabnuua 9

MakcumanbsHasa Temnepatypa kopnyca N3rl-Ex, °C TemnepatypHblv knacc YP-2XX Ex

50 16

100 T5
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2.4. NNoaroToBKa K UCMONMb30BaHUIO

2.4.1. MoHTax ypoBHEMEpPA N HAcTpoKika Ha 06bekTe AOMMKHbI BbINOSTHATLCA B
COOTBETCTBUMN C JOKYMEHTOM «YpoBHEMepP yrnbTpa3ssykoson B3JIET YP.
NcnonHeHns YP-2xx Ex. PykoBoacTBO nonb3oBaTens no MOHTaxXy».

PaboTbl 4OMKHBI NPOU3BOANTLCA CNeuMann3npoBaHHON opraHusa-
Unen, nMeroLen paspelleHne npeanpusaTua-M3rotoBUTeNs U Npaeso Ha
BbINosIHeHNe nNoaobHbIX paboT, Nnbo nNpeacTaBUTENSIMN NPEANPUATUSA-
N3roToBUTENS.

2.4.2. MNpwv BBOAE ypOBHEMEpPA B 3KCMNyaTaLmio AOMKHO ObiTb NPOBEPEHO:

- NPaBUMbBHOCTb MOAKMIOYEHMS YpPOBHEMEepa M B3anMOOEWCTBYIOLLIErO
o6opygoBaHMs B COOTBETCTBUWU CO CXEMOW COEAMHEHUS U MoaKnoye-
HUS;

- COOTBETCTBME 3aBOACKUX HOMEPOB MCMOSIb3yeMbIX COCTaBHbIX YacTel
ypOBHEMEpa U COOTBETCTBME Kabenen CBA3M KaHamny U3MepeHUs;

- COOTBETCTBUE HAlNpAXEeHUA NMUTaHNA ypoBHeEMeEpPa Tpe6yeMbIM TEXHUN-
YECKMUM XapaKTepUCTUKam;,

- NPaBUIIbHOCTb 3aaHHbIX PEXNMOB pa6OTbI BbIXOOOB ypOBHEMEpPA.

Kpome TOro, HeoGxoaumo y6eauTbCs B COOTBETCTBUW 3HAYEHWM
napamMeTpoB (PYHKLMOHMPOBAHUS ONS KaXOOoro KaHana, BBEAEHHbIX B
npubop, 3HaYeHUAM, yKasaHHbIM B nacrnopTe ypoBHeMepa W/unu npo-
TOKOMax MOHTa)HbIX U MYyCKOHaNago4HbIX paborT.

2.4.3. Tocne Bknto4eHMs nuTaHnsa npmbop rotos k pabote yepes 30 MUHYT.
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3. TEXHUHECKOE OBCITY XUBAHUE

3.1. BBegeHHbI B aKkcnnyaTauuio ypoBHeMep HeobxoaMMo noasepratb CuUc-
TeMaTU4eCcKomMy BHELUHEMY OCMOTPY U NepuoanMyYeckMM ocMOoTpaMm C Le-
N0 KOHTPONS:

- paboTOCNOCOBHOCTM YPOBHEMEPA;
- cobnoaeHNst YCnoBuI SKCnyaTauumn ypoBHEMEPa;
- HANUYMs HanNpPsKeHNs NUTaHUA B 3aaHHbIX Npeaenax;
- OTCYTCTBMSI BHELLHUX MNOBPEXOEHUN COCTaBHbIX YacTen ypoBHEMEPA;
- HAOEXHOCTU SNEKTPUYECKMX N MEXAHUYECKUX COeQMHEHWN.
Fpn BHELIHEM OCMOTpEe HEOOXOAMMO NPOBEPATH:
- cobntogeHne ycnoBui SKCnnyaTaumm ypoBHEMEPOB;

- OTCYTCTBME OOPLIBOB MMM MOBPEXAEHME M30NAUMM COEOUHUTENbHbIX
kabenen;

- HAEXHOCTb 3a3eMNALLUX COeANHEHWUN;

- OTCYTCTBME BMSATUH U BUANMbBIX MEXaHUYECKUX NMOBPEXOEHNA, a TaKkke
rpsisn Ha Grnokax n3genus.

nepVIOﬂ,I/I‘-IHOCTb OCMOTpPa 3aBUCUT OT yCJ'IOBl/Il7I aKcnnyartauun, HO
He QOIKHa ObITb pexe oaHOoro pasa B ABe HeOesn.

3.2. HecobntogeHne ycrnoBuiA aKkcnnyaTauuMn ypoBHEMEPA, YKasaHHbIX B Ha-
CTOAILLEM [OKYMEHTE, MOXET NMPMBECTU K OTKady npubopa Unu npesbl-
LUEHWUIO AOMYCTUMOIO YPOBHS NOrPELLHOCTU U3MEPEHUIA.

BHewHne noBpexaeHus Takke MOryT MPUMBECTM K MPEBbILLEHMIO
[A0NYCTUMOIO YPOBHS! MOrPeLLHOCTM n3mMepeHuin. Mpu nosiBneHnn BHeL-
HMX NOBPEXOEHW U3Oenus unum kabens nuTaHusl, CBs3N HeobBXoauMo
06paTUTLCA B CEPBUCHbIN LIEHTP UKW pernoHanbHoe nNpeacTaBUTenbCT-
BO As1s1 onpeAeneHnss BO3MOXHOCTM ero AarnbHenLwen akecnnyataumm.

3Kcnnya'rau,m| ypoBHemMepa C noBpexgeHHbIMU U HeucrnpaB-
HbIMW ONNOKaMM U IMHUSIMU CBA3U KaTeropmn4iecku 3anpeLjaeTcHA.

3.3. KoHTponb cpeacTts B3pblBO3aLLMTbl YPOBHEMEPOB NPOU3BOANTCSA B. CO-
otBetctBuM ¢ TOCT P 51330.16-99 «[llpoBepka n TexHunyeckoe obcny-
XXMBaHWe 3MeKTpOyCTaHOBOK BO B3PbIBOOMNACHbLIX 30HAX (Kpome noasem-
HbIX BbIpaBOTOK)».

Mepmogn4HOCTL MPOBEPOK YyCTaHaBnMBaeTCs B 3aBUCUMOCTM OT
NpOM3BOACTBEHHbIX YCMOBUI, HO HE pexe ABYX pa3 B rof,.

3.4. Hanuune HanpskeHus nuTaHus ypoBHeEMepa onpeaenseTtcsa no Hanu-
4Yn MHAMKaLMK, a paboTocnocobHOCTb Npubopa — N0 coaepKaHuo UH-
AnKaumm Ha gucnnee yposHemepa. Bo3aMoKHble HEMCNPaBHOCTU, UHOM-
uupyemble ypoBHEMEPOM, ykasaHbl B [lpunoxenun I yactn Il pykoBo-
ACTBa Nofb30BaTens No aKcnnyatauun.

B ypoBHEMEpPE OCYLLECTBNAETCA NHOUKALUNA HalTM4nA HEeLWTaTHbIX
CMTyaLlVIVI B CIlOBE COCTOAHUA.
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3.5. YpoBHEMEDP MO BMAY WUCMOSIHEHUA U C YY4ETOM YCIIOBUM SKCryatauum

3.6.

3.7.

OTHOCUTCS K U3OENUsiM, PEMOHT KOTOPbIX MPOU3BOAUTCS Ha creuunarnb-
HbIX NpeanpUaATUAX NGO Ha NpeanpPUATUN-U3rOTOBUTENE.

Ha mecTe akcnnyaTauumm BbisIBASIETCA HEUCMNPABHOCTb C TOYHOCTLIO
pno 6noka: bUL, M3rl-Ex, BU3, BK, 3BykoBoL.

HeuncnpaeHbIi 610K 4Ns peMOHTa Unm 3aMeHbl HE0OBX0ANMO OTMNPaBNATb
npegnpuaTuto-narotosutento B coctase AC, UL, n B3 (npun Hannuun)
ANs1 COBMECTHOM kanmbpoBkn npmnbopa.

B cny4yae 3ameHbl BUL, AC unu B3, a Takke B criyyae 3aMeHbl
U1 N3MEHEeHUs OnvHbl kabenen, Npnbop AOMKEH NPONTN KanmbpoBKy
Ha NpeanpuaTUM-U3roToBUTENE.

OtnpaBka npubopa Ans npoBegeHusi NOBepkn NMbo peMoHTa AOIKHa
NpPon3BOAMTBLCS C NacnopToM npubopa. B conpoBoANTENbHbLIX AOKYMEH-
Tax Heob6XoAMMO yKasbiBaTb MOYTOBbIE PEKBM3UTLI, TenedoH u dakc
oTNpaBuUTENs, a Takke cnocob 1 agpec obpaTHON OOCTaBKWN.

Mpwn oTnpaBke B NOBEPKY UMM B PEMOHT npubopa B KOMMIEKTe C
AC aKycTM4eckne cMcTeMbl OOMKHbI ObiTb OYMLLIEHBI OT OCAAKOB, FPSi3u
M ..
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4. YIIAKOBKA, XPAHEHUE K TPAHCIOPTUPO-
BAHUE

4.1. YpoBHeMeEp YyNakoBbIBAaETCS B MHAMBUAOYaNbHYK Tapy kaTteropuun KY-2
no NOCT 23170.

3BykOBOA U MpUcoeaVHUTENbHAs apMaTypa YrnakoBbiBalOTCA B OT-
AenbHYyo Tapy.

4.2. XpaHeHne ypoBHEMEpPaA A0MKHO OCYLLECTBIATLCSA B YNAKOBKE M3roTOBU-
Tensi B CyxOM OoTanjMBaeMoM NOMELLEHUN B COOTBETCTBUU C TpeboBa-
Huamu rpynnel 1 no NOCT 15150. B nomelweHun gna XpaHeHust He
OOJTKHO OblTb TOKOMPOBOASALLEN NbINKW, MAPOB KUCMOT, WENoYen, a Tak-
)K€ ra30B, BbI3blBAOLLMX KOPPO3MIO M pa3pyLUaloLLMX N30NSLMIO.

YpoBHEMEpP He TpebyeT crneumanbHOro TeXHUYeckoro obcnyxusa-
HMS NPU XPaHEHUMW.

4.3. YpoBHEMEPDLI MOryT TPaAHCMNOPTUPOBATLCA ABTOMOOUITbHBIM, PEYHbIM,
XEene3HOAOPOXHbIM U aBUALWOHHBIM TPaHCMNOPTOM Mpu cobnoaeHun
cnegyroLmnx yCrnoBumn:

- TPAHCMNOPTMPOBKA OCYLLECTBISAETCS B 3aBOACKOW Tape;

- OTCYTCTBYET NpsIMOE BO34ENCTBME BNaru;

- Temnepartypa He BbIxoauT 3a npegenesl ot MyHyc 30 o 50 °C;
- BNaXxHOCTb He npeBbiwaeT 98 % npu TemnepaTtype o 35 °C;

- Bubpauma B guanasoHe ot 10 go 500 Ny ¢ amnnutygon go 0,35 Mm mnm
yckopeHuem 1o 49 m/c?;

- yAapbl CO 3HaYeHMeM MUKOBOro YCKopeHus Ao 98 m/c?;

- YINIOXXEHHbIE B TpaHCMoOpTe U3genus 3akpenneHbl Bo u3bexaHue napge-
HMS 1 cOoyaapeHui.
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5. METOOUKA NMOBEPKH

5.1.
5.1.1.

MepBuYHas noBepka YypPOBHEMEPOB MPOBOAMTCS MPU BbiNycke W3
Npou3BOACTBa WM Nocre pPeMoHTa, Nepuoaunyeckme — B MpoLiecce 3KC-
nnyatauuu.

Me>xnoBepo4yHbI MHTepBarn — 4 roga.

MeToauka noBepku ypoBHemepoB «B3JIET YP» ytBepxaeHa I'LIA
CU BHUUP.

Onepauuu noBepku

Mpn npoBeaeHnM NOBEPKU AOMKHbI ObiTb BbIMNOMIHEHbI OnNepauun, yka-
3aHHble B Tabn.10.

Ta6nuua 10

Homep nyHkTa

HanmeHoBaHue onepauunn
METOLMKN

1. BHelWHnn ocMoTp 5.7.1

2. MNpoBepKa aneKTpUYeckoro CoNpoTUBNEHUS N30MNSALIMKN Lienen NMTaHns 5.7.2

3. OnpoboBaHue 5.7.3

4. OnpefgeneHve norpeLHocTy ypoBHeMepa 5.7.4

51.2

. Mo cornacoBaHnuto ¢ ®rY LICM PocTtexperynmpoBaHusa noBepka MOXeT

NPOBOANTLCA MO COKpalleHHOW nporpamme. [lpy 3TOM MNOrpeLHoCTb
N3MepeHNa OTAENbHbIX NapamMeTpoB MOXET He onpefenstbCd, O Yyem
AenaeTca COOTBETCTBYIOLLAS 3anUCb B CBMAETENbCTBE O NOBEPKE UMK
nacrnopTte ypoBHeMepa.

. [lonyckaeTcsi noBepka ypoBHeEMepa He B MOSIHOM Avana3oHe nacrnopT-

HbIX 3HA4YEeHNN napamMeTpoB, a B 3KCrtiyatauMoOHHOM Anana3oHe — TOJ1b-
KO napamMeTpoB, NCMOJIb3yEMbIX MPU 3KCMJ1yaTaunn.

. ,D,OI'IyCKaeTCFI BbIMOJTIHATL MOBEPKY YypoOBHEMEpPA B pa60l-||/|x YCInoBUAX

KCrnyartauunn.

.I'IOBepKa MOXET BbINOJIHATLCA HATYpPHbIM WM UMUTAUUNOHHbLIM METO-

[IOM.

HaTtypHasi noBepka BbIMOMHAETCA O4HUM M3 ABYX BO3MOXHbIX CMO-
co0O0B:

- NPV MOMOLLM LWMTa-oTpaxartens n pyneTku;
- NPV NOMOLLN YPOBHEMEPHOM MOBEPOYHON YCTAHOBKM.

MmutaumoHHass noBepka BbINOMHAETCA MpW- MOMOLLM KOMMIeKca
nosepoyHoro «B3JIET KM ».
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5.2.

5.2.1

5.2.2

5.2.3.

5.3.

CpeacTBa noBepku

. Mpv npoBeaeHnn noBepkn NpuMeHsieTcs crieaytollee obopyaoBaHme:

1) cpencTBa n3amepeHus:

- BonbTMeTp B7-43, TOCT 26.003-80; Tr 2.710.026 TO, gnanasoH oT
10 mkB oo 1000 B, oTHOcUTenbHas norpeLluHocTb He bonee +0,2 %;

- TepmomeTp, FOCT 13646-68;

- MarasuH conpotmenenun P 4831, 2.704.001 TY, npeaenbl gonyckaemo-
ro OTKNOHEHMUs1 conpoTueneHus He 6onee +0,022 %;

- cekyHgomep, NIOCT 5072;

- Npy MNOBEpKe C MOMOLLbK LUTa-oTpaxaTens u pyneTkn — pyneTtka,
3MK2-10AHT-1, ueHa penenua 1 mm, FOCT 7502-98;

- NPW NOBEPKE C MOMOLLbIO YPOBHEMEPHOM YCTAaHOBKM — YCTaHOBKA MoBe-
poYHas ypoBHeMepHas ¢ npeaenamm OTHOCUTESTbHOW MOrpeLlHOCTN He
bonee 1/3 npenenoB AoMyckaemMoW MOrpeLHOCTU M3MEpPEHUsT MoBe-
pSeMbIX YPOBHEMEPOB;

-Npy MOBEpKe WUMUTALMOHHbIM METOOOM — KOMMIEKC MOBEPOYHbIA
«B3JIET KMNW», B64.00-00.00 TY;

2) BcrniomorarterbHble YCTPOoUCTBa:

- NCUXPOMETP acnMpPaLMNOHHbIN C NpeaenamMmm 3MepeHnsa OTHOCUTENBHOWN
BnaxkHoctn ot 10 go 100 % no NOCT 6363-67;

- BapomeTp c npegenamu M3aMepeHus aaesneHus ot 66 o 900 mm pT. CT.
no TY 912-500-TY1,

- lUKUT-OTpaxkaTenb;
- IBM-coBMeCTuUMBIN NepcoHanbHbIA KOMMbIOTEP.

. JonyckaeTcsi npumeHeHne gpyroro obopyaoBaHusi, NpubopoB U ycCT-

POWCTB, XapakTEPUCTUKN KOTOPbLIX HE YCTYNalT XapakTepuctukam obo-
py4oBaHusa 1 npubopos, npuBeaeHHbIX B N.5.2.1. [Npu oTcyTtcTBum 060-
py4OBaHUSA M NPMOOPOB C XapakTepUCTMKaMM, HEe YCTynawLlMMKU yKa-
3aHHbIM, NO cornacosaHuo ¢ npegcrasutenem ®ry LUCM Poctexpery-
NINPOBaHUS, BbIMOSHAMLLLErO NOBEPKY, AOMycKaeTcs NpuMeHeHne obo-
pyooBaHna M NpubopoB C xapakTepuctukamu, OCTaTOYHbIMWU ANns. Mo-
ny4YeHnsi JOCTOBEPHOro pesyrnbTaTta NoBepKu.

Bce cpeactBa M3aMepeHUs OOMMKHbI ObiTb NMOBEpPeHbl U UMETb AEWNCT-
BYIOLLME CBUOETENLCTBA UMM OTMETKM O MOBEPKE.

TpeboBaHus K KBanudpukaumm noseputTenen

K npoBeaeHnto namepeHuii npy nosepke 1 06paboTke pesynbLTaToB
N3MepeHnii oMnycKalTCa nuua, aTTecToBaHHbIE B KAYECTBE NOBepUTe-
NS, U3yYMBLUME IKCMIyaTauMOHHY [OKYMEHTaLUMI0 Ha ypoBHemep W
CpeacTBa MOBEPKU, UMEILLME OMbIT MOBEPKU CPEACTB U3MEpPEHWUI
YPOBHS, pacxoda, o6beMa XUAKOCTM, a Takke NpoLLeaLne UHCTPYKTax
Mo TexHuke 6e30MacHOCTM B YCTAHOBMEHHOM MOpsAOKe.
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5.4.

5.4.1

5.4.2.

5.5.

5.6.
. Mepen npoBegeHvem NoBepKU AOMKHbI ObiTb BbINOMHEHbI crieayoLimne

5.6.1

5.6.2

TpeboBaHus 6e3onacHoCcTU

. Mpn npoBegeHMn noBepkn [OSMKHbI ObITb cobnogeHbl TpeboBaHus

6e3onacHOCTM B COOTBETCTBUMM € «MexoTpacneBbiMi npaBunamm Mo
oxpaHe Tpyaa (Mpasuna 6e3onacHOCTM) Npu AKCANyaTauum 3reKTpoyc-
TaHOBOK» M «[lpaBvnamm TEXHUYECKOW IKCnnyaTaumm 3NeKTpoyCcTaHo-
BOK noTpebutenen».

Mpun paboTe ¢ nameputenbHbiMM Npubopamm U BCnomoraTenbHbIM 060-
pyaoBaHMEM LOMMKHbI ObiTb cobMoaeHbl TpeboBaHMs 6Ge30nacHOCTM,
YyKa3aHHble B COOTBETCTBYIOLLUMX TEXHUYECKNX ONMUCAHUAX U UHCTPYKLN-
SIX NO JKCMyaTauumn NpUMeHsembIix NPnMbopoB.

YcnoBusa npoBeaeHnsAa NOBepPKU

[Mpu npoBeaeHN NOBEPKMN OOIMKHbI cobnioaaThes crieayolume yc-
nosus:

- Temrnepartypa okpyxatoLiero so3sgyxa, °C ot 5 go 40;
- OTHOCUTErNbHAas BNaXXHOCTb, % ot 30 go 80;
- aTMochepHoe aaBneHue, klla oT 66,0 oo 106,7;

- NUTaloLLIlee HanpsHKeHWe B COOTBETCTBUM C UCMOSNTHEHUEM MOBEPSEMOrO
ypoBHEMepa.

NMPUMEYAHUE. lMpoBeaeHne noeepkn B paboymx yCroBUSX 3KC-
nnyartayun ypoBHemepa gonyckaeTcs npyu cobniogeHun tpeboBaHmin K
YCIOBUAM 3KCMyaTauumn noBEPOYHOro 060opyaoBaHus.

NMogroToBKa K npoeeaeHUIo NOBepPKU

noaroToBUTESIbHbIE pa6OTbI .

- NMPOBEpKa Hannuus OEeNCTBYIOLLIMX CBUOETENLCTB (OTMETOK) O NMoBepke
NCNONb3yeMbIX CPEACTB U3MEPEHWI;

- MPOBEPKa HanMumna aKCnyaTauMoHHON AOKYMEHTauumn Ha noBepsemMbli
ypoBHemep (nacnopTta);

- NpoBEpKa cobntogeHuns ycnosvu7| npoeeaeHnd rnoBepKn;

- NpoBepKa HanuMunsa noBepoYHoro obopyaoBaHWs M BCMOMOraTernbHbIX
YCTPOWNCTB (NpucrnocobnexHnin), nepevmcnenHolx B n.5.2.1;

- NoaroTtoBka K paboTte noBepsemMoro ypoBHemMepa, noBepoyHoro obopy-
AO0BaHNA U NpMOOPOB B COOTBETCTBMM C UX IKCMNyaTaUMOHHOW LOKY-
MEHTaLUEN.

. MNoaroToBuTb pa6oqee MeCTO noBepuTena B COOTBETCTBUN CO CXEeMOWN,

npuseaeHHon Ha puc.3.

MoaknoYeHne NOBEPOYHOrO M BCoMoraTenbHOr0 000opyaoBaHus K
YPOBHEMEPY, MOHTaX ypoOBHEMepa Ha WUCMblITaTeNbHOM CTeHAe MNoBe-
POYHOW YCTaHOBKW  BBIAOSHAOTCA B COOTBETCTBUM C TpeboBaHUsMU
3KCNNyaTauMoHHOW AOKYMEHTaLMN Ha COOTBETCTBYIOLLYIO MOBEPOYHYHO
YCTaHOBKY 1 PyKOBOACTBOM MO 3KCMyaTalun Ha ypoBHEMED.
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MoBepo4Has "B3JIET YP" R MC
ycTaHOBKa
Toko8bIli 8b1X00
A
UHaukaTop BonbTmeTp
Bbixod RS
A
MnK

MC — mazasuH conpomueneHud; K — nepcoHarsribHbIU KOMIIbomMep.

Puc. 3. Cxema coeamHeHU npu NoBepKe ypoBHeMepa.

5.7. NpoBeaeHne NoBepKU
5.7.1. BHeLwWHUN ocMoTp

FMepen Ha4yanom BbINOMHEHWUsI onepauuii NoBepkn HeobXxoanMo Bbl-
NOMHUTb BHELUHWIA OCMOTP COCTaBHbIX YacTel ypoBHEMepa, BXOASLLMX
B KOMMMeKT nocTtaBku. Flpy npoBegeHWM BHELIHEro OCMOTpa AOMKHO
OblTb YCTAHOBNEHO OTCYTCTBME MEXAHUYECKUX NOBPEXAEHWUIA, COOTBET-
CTBME KOMMIEKTHOCTN, MapKMpPOBKM M BHELLHEro Buaa YypoBHeMepa
TpeboBaHUsSIM ero nacriopTa U pykoBOACTBa MO 3KChyaTauuu.

5.7.2. I'IpOBepKa AJIEKTPUHECKOIo CornpoTmBrieHna n3ondumm uenen nuTaHmna

MpoBepka aNeKTPUYECKOro CONPOTUBNEHMS M30NSLUN Lienen nuTa-
HUS ypOBHEMEpa MPOU3BOAUTCA MEroMMETPOM - MPU  HanpsiKeHUn
(500+50) B.

3axum merommeTpa ¢ 0003HAYEHMEM « - » COEOMHSETCA C Kem-
MOW 3aLLUMTHOrO 3a3eMseHNs « - », a 3aXum «M» — ¢ 3aMKHYTbIMU Me-
xay cobon BbiBOgaMWM nuTaHus. COnNpoTMBREHWE M3ONAUUN OOSPKHO
ObiTb HE MeHee 20 MOm.

MpoBepka BbINOMNHAETCS MpPU BbiNyCke YpOBHEMepa M3 MPOu3BOA-
CTBa M NpU NOBEPKE MOXET HE NPOU3BOANTbLCS.

5.7.3. OnpoboBaHue ypoBHEMEPA

OnpoboBaHne BLINOSHAETCA C LEnbl YCTaHOBMEHMs paboTocno-
cobHocTn ypoBHemepa. OnpoboBaHue fonyckaeTcss NpoBOAUTb B OT-
CYTCTBME MOBEPUTENS.

[nsa onpoboBaHusa ncnonb3yeTcs cxema no puc.3.

MNocne BKMYEHUS NMUTaHUSA YPOBHEMEpP MporpeBaeTcs B TeyeHue
10 MUHYT.

N3meHss 3HaYeHne 3TanoHHOW BenvYMHbI, YoeanTbcs B COOTBET-
CTBYIOLUMX M3MEHEHMSIX MOKa3aHWi yYpoBHEMepPA, NPOBEPUTb Hanuume
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5.7.4.

5.8.
5.8.1.

5.8.2.

5.8.3.

VHAMKALMN n3MepsieMbiX NapaMeTpoB Ha Auchnee ypoBHeMepa, Hanu-
yne BbIXOOHbIX CUTHAOB.

YpoBHemMmep npusHaeTca paboTocrnocobHbIM, eCcrnn B pexmMme name-
peHun obecnevnBaeTcs YyCTONYUBBLIA BbIBOA PE3YNbTaTOB M3MEPEHUMN.

OnpeaeneHve NOrpeLLIHOCT YpoBHEMEpPa

OnpepeneHne nNorpeLlHocTM YypoBHEMEPA NPU U3MEPEHUN YPOBHS
(auctaHuun) npu noBepke HaTypHbIM UAN UMUTALMOHHBIM METOLOM
BbINOMNHAETCA Npu 3Ha4YeHun 6asbl n3amepeHnst 6 M n 3Ha4YeHuaxX guc-
TaHumm 2 M, 3 M 1 4 M COOTBETCTBEHHO. 3HA4YeHUs OUCTaHUUKW ycTa-
HaBnmBatoTcs ¢ gonyckoM 10 %.

[na kaxxgon NoBepoYHOM TOYKM HEe MeHee 3 pa3 CHUMMatoTCs ycTa-
HOBMBLUMECA MOKa3aHus ypoBHeMepa. [lonyckaeTcs cHMMaTb nokasa-
HUSA TonbKo ¢ XKKW.

PacdeT norpewHocT ypoBHemMepa Ah npu uM3MepeHunM YpOBHS
(AnctaHumn) BbINOMHAETCSA No hopMyne:

Ah = |y, —hg|, Mm,

rae h,— nsmepeHHoe 3HadeHve YpoBHS (OUCTaHLMM), MM;
ho— @TanoHHoe 3HayeHue YPOoBHS (OUCTaHLMM), MM.

PesynbTaTbl NOBEPKN CHNTAIOTCS NOSTOXKUTESbHBIMU, €CNN NOorpeLU-
HOCTb YpOBHEMEpPA NPU U3MEpPEHUN YPOBHS (OUCTaHUUKM) He NpeBblLla-
et + 4,0 mm.

Mpun oTpuuaTenbHbIX pesynbTaTax MOBEPKM BbINOMHAETCS HCTU-
pOBKa ypoBHEMepa, Nocre Yero noBepka BbINOMHAETCS NOBTOPHO.

OdopmneHune pesynbtaToB NOBEPKU

Mpy NONOXUTENbHbLIX pe3ynbTaTtax MoBepku OOPMIIAETCA MPOTOKON
nosepku (MpunoxeHne B) unu genaetcs cooTBeTCTBYOWAsS 3anvcb B
nacriopte ypoBHeMepa, KoTopasi 3aBepsieTcs MoANUCkI0 NOBEpUTEns u
CTaBUTCSA KNeMo noBepuTens.

B cny4ae oTpuuaTtenbHbIX pe3ynbTaToB NepBUYHOM MOBEPKU YPOBHEMED
BO3BpaLlaeTca B NMPOU3BOACTBO Ha opaboTKy, nocrne 4Yero noanexuT
NOBTOPHOW NOBEPKE.

Mpu oTpuuaTenbHbIX pe3ynbTaTtax Nepuognyeckon NoBEPKN YPOBHEMED
K NMPMMEHEHUI0 HE JOMyCcKaeTcsl, B €r0 nacrnopte Npou3BoAUTCS 3anncb
O HEMPUroAHOCTK K SKCNyaTaumu, a KNnemmo racutcsi.
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NMPUNOXEHUE A. Bua coctaBHbIX YacTen ypoBHeMepa
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6) BMA CHU3Y
* - cnpaBOYHbIN pasmep

Q0 000
Ny =

1 — Oucnnel uHdukamopa, 2 — Kknasuamypa,; 3 — MoOyrb udmMepumerns;
4 — modyne BUIT; 5 — MOHMaxXHbIU MOOyrib, 6 — cybbrioK usmepumerns;
7 — Knemma 3asemneHus; 8 — pasbem RS-232; 9 — 3aanywka mem-

bpaHHas.

Puc.A.1. bnok uamepurtenbHbIN LU POBON.
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MoHTa)XKHBIE TIIIaHKHA

* - CMpaBOYHbIN pasmep

Puc.A.2. BUL ¢ MOHTaXHbIMU nNsiaHKamMu (BUA c3agn).

120*

A
A

N

Qo 88*
D75

| \

v/ NI
[s N1

* - cnNpaBOYHbIN pasmep
1 — koprnyc @amyuka, 2 — kabesnb ceasu ¢ bULl; 3 — usnyyarowas no-
8EPXHOCMb.

Puc.A.3. NMbe3oanekTpuyeckum npeobpasoBaTenb.
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Easzosas
n70cKocmp

— omcyema
—— 1) Vi

A

1190 *

* - CNpaBOYHbLIN pasmep

1 - MoHMaxHbIU ¢praHeu, 2 — N3l-Ex; 3 - 38yko800; 4 — depxxamerib
pernepa; 5 — penep.

Puc.A.4. Akyctnyeckas cucrema ucnonHeHmu AC-40x-xx0-Ex.
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ba3zosas
M/10CKOCMb
omcyema

135 *

<l
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215~

1175 *

* - CMpaBOYHbLIN pasmep
1 — pbim-6onm; 2 - [3MM-Ex; 3 - 38ykoe0d; 4 — depxxamenb perepa;
5 - penep.

Puc.A.5. Akyctnyeckas cuctema ncnonHeHmm AC-50x-xx0-Ex.
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* - CNpaBOYHbIN pasmep
1-TTIC; 2 - MOHMaxHbIU ¢bnaHeu; 3 — N3l1-EX; 4 — 38yK0800.

Puc.A.6. Akyctnyeckas cuctema ucnonHeHmm AC-61x-xx0-Ex.
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* - CNpaBOYHbIN pasmep
1 — pbim-6onm; 2 - TTIC; 3 - 3l1-Ex; 4 — 38yk0800; 5 - npomuesosec.

Puc.A.7. Akyctnyeckasi cuctema ucnonHeHmu AC-71x-xx0-Ex.
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® B3JIET UBIN
MCTOYHUK BTOPUYHOIO MUTAHMSA

nBIM-24.24

BxoaHoe HanpsixxeHue/Tok ~154...264B/0,15A
YacTtoTa BXOQHOro HanpsiXeHusi 50/60 Ny
MakcumMmanbHas BbIXogHasA MOWHOCTL 24 BT

mno3

]| ) |:

BbixogHoe HanpsikeHue/Tok =24B/1A
CTeneHb 3aWuUTbl IP40
BXon BbIXOo[
~154...264B/0,15A =24B/1A
BE3 3A3EMIIEHUA
O O O A HE BKNIOYATb! O O

>I_
*‘ }:73,5*

75*

A

99*

a) Bug crnepeam

A

33*

B) BUA CHU3Y

* - CNpaBOYHbLIN pa3mep
1 — UCMOYHUK numaHus; 2 — KpoHWmMmeuH 055 KpenneHus Ha DIN-peliky
35/7,5; 3 — koHMmakmHasi korio0ka 0Orisi nooKnrYeHUs K cemu ~220 B
50 My u K wuHe 3awumHoO20 3a3eMrieHusi;, 4 — uHOukamop pabomal
UCMOYHUKa 8MOpUYHO20 numaHus;, 5 — KoHmakmmHasi Koriooka 8bIxo0-

Puc.A.8. UCTOYHNK BTOPUYHOrO NUTaHUSA

HO20 HaripsixeHusi =24 B.
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a) Bug, cnepeau
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6) Bung cboky

* - CpaBOYHbIN pasmep
1 — 2epm0o8800; 2 — KPOHWMEUH.

Puc.A.9. Bnok KommyTauum ¢ KpoHwWTeMHaMmu ans KkpenneHus Ha DIN-penky
35/7,5.
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B) CXeMa aneKTpunyeckada npmHunnuanbHasa

Puc.A.10. bnok BU3-31.
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NMPUNOXEHUE b. Cxema okoHe4YHOro Kackaga yHuBepcarnbHbIX
BbIXo40B
MutaHne okoHeyHoro kackaga (puc.b.1) yHMBepcanbHbIX BbIXOO0B

MOXEeT OCYLLECTBIIATbCA KaK OT BHYTPEHHEro UCTOYHUKa NMNTaHUA — ak-
TUBHbIN pexunmMm nntaHnAa, Tak 1 oT BHELWWHEro NCTOYHUKa — NacCUBHbIN

PEXUM.
+5V
1 kKOm

0J1 (J1, J3, J5, J7)

¢ «TSOUT+»
(«TSOUTx+»)

X

«TSOUT-»

J2 (J2, J4, J6, J8) («TSOUTx-»)

L

Puc.b.1. Cxema okoHe4YHOro Kackaga yHMBepcaribHbIX BbIXOAOB.

B ckobkax Ha cxeMe ykasaHbl 0603HayYeHus ONA yHMBepcanbHbIX
BbIXOA0B CEPBUCHbBIX MOOYIEN.

[ns ycTtaHoBNEHHOro 3HayeHnst AKTUB. Yp. <BbICOKMW> Hannumio
UMNyfbCa Ha BbIXOOE B YAaCTOTHOM peXunme, a Takke Hanmimio cobbl-
TMS B JIOTMYECKOM pPEXMME COOTBETCTBYET Pa3OMKHYTOe. COCTOsIHME
3NEKTPOHHOro Kntoya. [pu OTCyTCTBUM MMMyNbCa U OTCYTCTBUM COObI-
TUS ONEKTPOHHbIN KMOY 3aMKHYT.

[nsa ycraHoBneHHoro 3HavyeHns AKTUB. Yp. <HU3Knn> coctosHus
3MIEKTPOHHOrO Kro4va obpaTHble.

Mpn akTMBHOM pexunme paboTbl OKOHEYHOro Kackaga M pa3oMKHY-
TOM 3M1EKTPOHHOM KITHOME HanpsbkeHne Ha Bbixoge byaeTt B npegenax
(2,4 — 5,0) B, npu 3amkHyTOM Kritoye — He 6onee 0,4 B. PaboTta Bbixoga
Nnpyv akTUBHOM pexunme paboTbl OKOHEYHOro Kackaga AonyckaeTcsl Ha
Harpysky ¢ conpoTuBrieHnem He meHee 1 kKOm.

B naccvBHOM pexvme nuTaHue OOSMKHO OCYLLEeCTBNATbCS Hanps-
XEHWeM MOCTOSAHHOro Toka oT 5 o 15 B oT BHewHero ncroyHuka. [o-
nyckaeTca nuTaHue HanpsbkeHnem o 24 B, npu aTom amnnutyaa Bbl-
XOOHbIX MMnynbcoB BygeT orpaHuMyeHa yposHem B 15 B. [Jonyctumoe
3Ha4YeHne KOMMYTUPYEMOTO Toka Harpy3ku He 6onee 10 MA.

MoaknioYeHne OKOHEYHOro KkKackaga K BHYTPEHHEMY WCTOYHUKY
+ 5B ocylwecTBnsieTcsl C MOMOLLbI COOTBETCTBYIOLLMX MEPEMbIYEK,
3aMbIKaOLLMX KOHTaKTHbIE Napbl YCTAHOBKN pexnma paboTbl OKOHEYHO-
ro Kackaga yHUBepcarnbHOro Bbixoaa.

[nvHa nuHumM cBasu ans yHmBepcanbHbIX Bbixogos — 4o 300 m.
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NMPUNOXEHMUE B. NpoTtokon noBepku ypoBHemMmepa

(pekomeHayemoe)

MpoTokon noBepku ypoBHemepa «B3JIET YP»

3aBoackon Homep WcnonHeHne

"oa Bbinycka

Bua nosepku

MyHkT
o OTtmeTKa 0
HaunmeHoBaHue onepauui AOKyMeHTa MpumeyaHne
COOTBETCTBUM
no NoBepkKe
BHelwHuin ocmoTp 571
[NpoBepka aneKTpU4eckoro ConpoTUBIIEHNS
n3onauum uenem nutaHus 57.2
OnpoboBaHue 5.7.3.
OnpegenexHne NorpeLHoCcT ypoBHEMEPA 5.7.4
YpoBHEMEP K 9KCnsyaTauuu
(rogeH, He rogeH)
[aTa nosepkn " " 200 .
MNoBepuTtenb / /
(noanuceb) (®.1.0.)
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NMPUNOXEHUE I'. KommyTauus moaynen BHELLHUX CBA3EU
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A — OKHO 0r1g pa3meuweHusi KOMMymauuOHHbIX 351IeMeHmMo8 KOMOUHUPOBaHHO-
20 MOOyrisi BHEWHUX cesi3el;

651, B1 — okHa 0nisi pasmew,eHuUsi KOMMymayUuOHHbIX 351eMEHMO8 CeP8LCHO20
MOoQyrisi BHEWHUX cesi3ell, ycmaHOBIEHHO20 8 criom 1;

62, B2 — okHa 0n1s1 pasmew,eHusi KOMMymauyUOHHbIX 3/1eMEHMO8 Cepa8UCHO20
MOQyris BHEWHUX cesi3el, ycmaHOBIEHHO20 8 Cfiom 2;

I, E — pe3epaHbie OKHa;

L1, [12 — okHa 0ns pasMeuweHUsI KOMMYMauyUOHHbIX 3/1EMEHMO8 MPUEMO-
nepedarouwjux Mooyrel 0rs rnodkoyeHus kabeneu cessu ¢ N3l nepso2o
U 8Mopo20 KaHaro8 coomeemcmeeHHO,

XK — 0kHO 011 ycmaHo8KuU MoQyisi memMrepamypHbIX 8X0008;

1 — konoOka npedoxpaHumerns 1 A 8 uenu =24B;

2 — pa3bem 07151 NodKYeHUs kabersa numaHus =24B;

3, 4 — KOHmMakmHble napbsl J3, J4 coomeemcmeeHHO 0515 yCmaHOB8KU pexuma
pabomel ypogHemepa:

- J3 — KOHmaKkmHas napa pa3peuweHus Modughukayuu Kasubpo8oYHbIX ra-
pamempos;
- J4 — KoHmaKkmHas napa paspeweHus modughukayuu rnapamempos yHK-

UUOHUPOBaHUS;

5 — mexHonozau4eckul pasbem.

BHO +®

O

Puc.l'.1. Bug czagn cy66noka namepurtens mcnonHeHna bULL-221.
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Puc.l.2. KOMMyTaunOHHbIe 3n1IeMeHTbl KOMOMHMPOBAHHOIO MOAYIIA.
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Ta6bnuua 1. O603Ha4YeHMe cUrHanoB KOMOUHUPOBAHHOIO MOAYIIS.

HanmeHoBaHue Obosravenne
BbIXOA KOHTaKTHOro O603HayeHne curHana
3MeMeHTa

1 RXD
2 RTS

RS-232 3 NXD
4 CTS
7 GND
J1 KoHTakTHble napbl YCTaHOBKM pexuma paboThbl

YHuBepcanbHbIi J2 yHMBepcansHoro Bbixoga 0

Bbixog O - TSOUT+

- TSOUT-
) J3 KoHTakTHbIe napbl YCTAHOBKU pexmma paboTbl

Ja ypoBHeEMepa
- GND

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

K pasbemy RS-232 komMBGWUHMpOBaHHOro MoAyns  MoAKMYaeTcs
wnend (nnockun kabenb) OT BHELLHEro pa3bemMa, PacrnosioXXEHHOro Ha

Kopnyce MOHTaXXHOro MoAyriA.
|| | 1 Wnewd

(I | (Bvaceepxy
\V4

1.2.3.4.5 1o 7’
e“e 070" oooh pasbema co
6e7080% I -

! oooo 1 wnendom)

2 8
a) B CHapYXu Ha BHELWHUA pasdbeM  6) kabenbHbIN pasbem, NOLKITHYaEMbIN K
DB9 nHTepdeiica RS-232 pasbemy RS-232 KOMOMHMPOBAHHOTO
MoAayns

Puc.l.3. KommyTauusa uHtepcenca RS-232.

TMnc1 Tnc2 Trc1
PE3EPB (1 kanan) (1 xanHan) (2 kaHan)
A\ AN
N/ \
®/oo..ooooooooooooooo
+ ~ N o
- = = g 38 g 38 8
2o <22xm J228m F$228W
OO ~ <C <C~ = <C <C — <C <€ =
NN ~N FuwwkE—TLT =TI eI
FH D™D O 00000 O 00 o a0 !

Puc.l'.4. KoMMyTauuOHHbIE 3NIeMeHTbl MOAYNA TeMnepaTypHbIX BXOAOB
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TSOU T4+
TSOUT4-
TSOUT2-
TSOUT1-

TSOUT3-
TSOUT1+ TSOUT1+

MMN.BbIX.

TSOUT3+ TSOUT3+
TSOUT2+ TSOUT2+

WMN.BbIX.
TSOUT4+

1
TSOUT4-
TSOUT3-
TSOUT2
TSOUT1

J3 J4

-

a

RLELEEE I T =t

.

TSOUT +
TSOUT
RS 485

——
RS 232

D

Puc.l.5. MapknpoBKka KOMMYTaLMOHHbLIX 35IEMEHTOB ABYX Moaynen YHUBep-

CalibHbIX BbIXOOO0B.

Ta6bnuua I.2. Hymepauml YHUBepcasnbHbIX U TOKOBbIX BbIXOA40B B 3aBUCU-
MOCTU OT MeCTa YCTaHOBKU MoAyIisil.

KoHTaKTHble napbl yCTaHOBKM
MecTo ycTaHoBKM
MapkupoBka HanmeHoBaHue n Homep pexuma paboTbl
Homep | o6o3Hau. curHanos BbIXxO4a MoAayns 0603Hau. MapKnpoBKa
croTa OKHa OKHa KOHTaKT. nap
TSOUT1 +/- YHuBepcanbHbIn 1 J1, J2
TSOUT2 +/- YHuBepcanbHbIn 2 J3, J4
1 b1 TSOUT3 +/- YHuBepcanbHbii 3 B1 J5, J6
TSOUTA4 +/- YHuBepcanbHbin 4 J7, J8
TSOUT1 +/- YHuBepcanbHbI 5 J1, J2
2 52 TSOUT2 +/- YHuBepcarnbHbIn 6 B2 J3, J4
TSOUTS3 +/- YHunBepcanbHbI 7 J5, J6
TSOUT4 +/- YHunBepcanbHbIn 8 J7, J8
1 b1 I/ GND TokoBbIn 1 - -
2 B2 I/ GND ToKoBbIN 2 - -
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