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BBEOEHUE
HacTtosiwee PykoBoacTBo No akcnnyaTtauuu npeaHasHayeHo ang nsyyeHus
NpUHUMNAa OENCTBUSA M KOHCTPYKUMU pacxofomepa C MHTerpatopoM akyCTUYEeCKOro
«3XO0-P-02» (B ganbHenwem — pacxogomep), 3yvyeHus npaBui MOHTaxa, NoBepKM,

Hanagkn n TexHn4eckoro OﬁCJ‘Iy)KVIBaHMFl B yCnoBuAX akcnnyaTtaunn.

1. HASHAYEHME

Pacxogomep ¢ nHterpatopom akyctudeckuii 3XO-P-02 npegHasHaveH ans
n3mepeHuss 06bEMHOro pacxoda (KonuyecTsa) XWAKOCTU, B TOM YMCME CTOYHbIX
BOA, B OTKPbITbIX KaHanax LWWPUMHOM A0 4-X MeTpoB, U B 0Ge3HanopHbIX
Tpybonpoeogax guametpom 100 mm mn Gomnee, C uenblo ydeta, B TOM uucne
KOMMepYecKoro, B KaHaNM3aUMOHHBLIX CETAX, Ha OYUCTHbIX COOPYXKEHUSX,
NPOMBILUMIEHHbIX NPeANPUATUSX U T.4.

M3mepeHne obbema XMOKOCTU OCYLLIECTBNAETCA KOCBEHHbIM MeTO4OM
nocpeacTBOM M3MEPEHUsST YPOBHSA XKMAKOCTU, MPOTEKaloLLEN B BOAOBOAE, NepecyeTa
€ro B MrHOBEHHOE 3HaYeHMne pacxoda U UHTErpUpoOBaHMS.

Kpome Toro, pacxogomep MoXeT OblTb MCMOSMb30BaH A4S aBTOMaTUYeCKOoro
KOHTPONS MrHOBEHHOIO 3HAYeHWsl pacxoda >XUOKOCTM B OTKPbITbIX KaHamax wu
6e3HanopHbIX TpyGonpoBoaax.

BbinonHeHne namepeHun pacxoga U obbema XMAKOCTWU, NMpoTekatowen B
CTaHOapTHbIX noTkax, BOAOBOAAX n 6e3HanopHbIX TpybonpoBsoaax,
ocyulecTBnsieTca B cooTBeTcTBMM € MeTtoamyeckumun ykasaHuamu MW 2406-97
"Pacxon »nOKoCTM B OTKPbITbIX MoTokax. MeToauka BbIMOMIHEHMS M3MEPEHWUA npu
NnoMOLUN CTaHOapTHbIX BoAocnMBOB W noTkos", MU 2220-96 "Pacxog CTOYHbIX
Xnakocten B 6e3HanopHbIX Tpybonpoeogax. MeToaouka BbINOSIHEHUSA M3MepPeHUIA",
MW 13-92 "Pacxon Boabl B kaHanax. MeToauka BbINOMHEHWST WU3MEPEHMn no
CpedHen CKOpOCTM B OAHOM Touke rmgpomeTpudeckoro creopa”, MU 14-92 "Pacxoa
BOAbl B kKaHanax. MeToauka BbINOMHEHUSA U3MEPEHWI NO CPEAHEN CKOPOCTM B OAHON
TOYKe rMMAPOMETPUYECKOro CTBOpPa Ha CBOGOAHOWM MOBEPXHOCTU MOTOKA".

Pacxogomep coctout mM3 npeobpasoBaTtens NEPBUYHOrO aKyCTUYECKOro,

umetowero tunel Al-11 nnn AlM-13 (B panbHenwem — All), n npeobpasoBaTens



nepegatouero namepurtensHoro MNMMA-P (B pansbHeriwem — MIMA), n BeinyckaeTcsa B
MNblNIeBOA03ALLNLLEHHOM UCMOSTHEHWMN.

PasnuuHble mopudmkauum Al npegHasHayeHbl Ans pasHbIX pa3MepoB
BOOOBOOB.

Al cooTBeTCTBYET Knumatmdeckomy ucnonHenutio YXJ1 u kateropum
pasmeltenmsa 2 no FOCT 15150, Ho onsa paboTbl Npy TeMnepaType OKpYyXatoLLEero
Bo3gyxa oT muHyc 30 go nntoc 50 °C.

MMNW cooTtBeTcTBYyeT KnMMaTuyeckoMmy wucnonHeHuto YXJI1 u kaTeropuu
pasmeweHns 4 no FOCT 15150, Ho gna paboTbl Npu TeMMepaType OKpyXXaroLero
Bo3gyxa ot muHyc 20 o nntoc 50 °C.

ATl BbINycKalTCA B MbINIEBOO3ALUULLEHHOM McnonHeHuu IP-64, MM — B
ncnonHeHun IP-65 no FOCT 14254.

BbixogHoOW curHan pacxogoMepa — MoKasaHWs KUAKOKPUCTannyYeckoro
avcnnes.

Pacxogomep MOXeT  MMeTb [JOMONHWTENbHbIE BbIXOAHbIE CUrHanbl
(ranbBaHWYeckn oTAEnNeHHbIe):

- cUrHan MocTOsSIHHOrO Toka C Bblbupaembim amnanasoHom 0-5, 0-20 wunu
4-20 MA, cnyxalumn ona uHAMKauumM TeKyLLero 3HadeHusl pacxoaa;

- OT OfHOr0 [0 Tpex penerHbIX BbIXOAOB, MNpeAcTaBnsoWmMX "cyxue
KOHTaKTbl" pene € HacTpanmBaeMbiMW YPOBHAMMW 3aMblKaHWs W  pasMblKaHWS
KOHTaKTOB, CryXalmx Ans CUrHanusauuum BepXHEro, HOMWHANbHOrO U HWXHEro
YPOBHEW 3anoSIHEHNs1 BOJOBOAA, C Harpy3oyHon cnocobHocTbio 100 B, 80 MA;

- UMNYNbCHBIN BbIXOO C BblOMpaemMbiMM BECOM MMMNynbca W ero
ONUTENBHOCTBIO, CNyXXalluii Ans perncTpaumn KonmyecTBa NPOTEKLLEN XWUOKOCTU
OOMNOSTHUTENBbHBIMU YCTPONCTBAMMU;

- BbIBOA, MHGOPMaLMM Ha KOMMbIOTEP OCYLLECTBISIETCS Yepe3 BCTPOEHHbI
nHTepderic RS-232 unn RS-485.

Ha nagkokpuctannumyeckom aucnnee Takke oTtobpaxaeTcs crnegytouas
WMHopmauus:

e TeKylUMe 3HaAYEHUS N3MEPSEMbIX BENTUYUNH:

- MrHOBEHHOTO 3Ha4yeHusi pacxoaa;

- MIrHOBEHHOro 3Ha4eHuA YpPOBHA,



- obLlero BpeMeHn y4eTa;
- [haTbl U BPEMEHY;
e  COOEPXMMOE apXVBOB:
- noyvacosoro — 2500 3anucen (6onee 100 cyTok);
- nocyToyHoro — 2200 3anucen (6onee 6 ner);
- nepepbiBoB yyeTa — 100 3anucen;
e  [MarHoCTM4ecKne CooOLLEHUS O HEMCMPABHOCTSX.
YnpaBneHne oTOOpaxeHWemM  OCYyLLeCTBMNSETCA  HaXaTWeM  KHOMOK
"MpocmoTp”, "ApxmB" n "Beoa", pacnonoXeHHbIM Ha NepeaHen naHenu npubopa.
Mpumep 3anucn  o6o3HayeHUss  pacxogoMepa C  aKyCTUYECKUM
npeobpasoBatenem All-11, ToKoBbIM BbIXOAOM, uHTepderncom RS-232 n gBywms
yCTaBkamy CuUrHanusauum npu 3akase u B [OKyMEHTauuu Opyron npoaykuuu, B
KOTOPOW OH MOXET ObITb MPUMEHEH:
Pacxodomep OXO-P-02 — Al1-11— MA — RS232- 2 yem. TY 4213-012-18623641-01.
CTpyKTypa ycnoBHoOro o60o3HavyeHus pacxogomepa npvBeaeHa B
npunoxeHun 20.
Kpome TOro, npu 3akase pomkeH ObiITb yKasaH Tun BoAoBoda
(6e3HanopHbIN TpyGONPOBOA UMM OTKPLITLIV KaHan) 1 ero napameTpsbl.
»  [na mpybonposoda HEO6X0OUMO yKa3amhb:
- BHYTPEHHUI aAnameTp;
- Hanu4une uameputenobHoro U-o6pa3Horo notka B MeCTe U3MEPEHNS;
- YPOBEHb XWAKOCTM NPU MakCUManbHOM 3amnofiHEHWY;
- Hanuyue nopgnopa;
- CKOPOCTb TEYEHWS N YPOBEHb 3aMOMHEHWS, MPY KOTOPOM 3Ta CKOPOCTb
M3MepeHa, a Takke MeTon N3MEPEHWUsI CKOPOCTU, WIN CTPOUTENbHBIN
YKITOH;
- Mmatepuan TpybonpoBoaa;
- pacnonoxeHue TpybonpoBoda (nog 3emnen, B MNOMELLEHUW, Ha

OTKPbLITOM BO3[YXE).

»  [ns omkpbimoeo KaHana Heobxo0umo yKka3amb:



- TUN cyxXawwero yctporncta (notok Bentypw, lMNMapwana, Bogocnus ¢
TOHKOWN CTEHKOM unu ap.);

- napaMeTpbl CyXatoLlero yCTponcTBa;

- YPOBEHb XWUAKOCTU NPU MAaKCUMaribHOM 3aroSfIHEHWM;

- pacnonoxeHne KaHana (Ha OTKPbITOM BO34yXe unn B I'IOMeUJ,eHVIVI).

2. TEXHUWYECKUE OAHHbIE
2.1. NapameTtpsbl All, nx Tunel, kogbl OKI npuBegeHsl B Tabn.1. 3a
BENNYMHY 30Hbl HEYYBCTBUTENBHOCTU NPUHUMAETCS pacCTOSHNE OT MITOCKOCTU

otcyeTta Al go 100-npoueHTHON TOYKN Anana3oHa nsmepeHns (npunoxexuns 3, 4)

Tabnuua 1
Tvn Kop OKI BepxHuii npegen 30Ha
N3MEPEHUS YPOBHS HEYYBCTBUTENBHOCTH,
XXWOKOCTU B BOJOBOAE, M M
AlN-11 | 421361 034500 5,0 1,0
AlN-13 | 421361 034609 0,3 0,25

2.2. NamepeHne 0OBEMHOro pacxofa TeKyLUeW >XMOKOCTU MPOM3BOAMTCS
npyu U3MEHEHUU YPOBHS XWOKOCTU B ogHOM U3 auanasoHos: 0-0,1; 0-0,15; 0-0,2;
0-0,25; 0-0,3; 0-0,35; 0-0,4; 0-0,45; 0-0,5; 0-0,6; 0-0,7; 0-0,8; 0-0,9; 0-1,0;
0-1,1; 0-1,2; 0-1,3; 0-1,4; 0-1,5; 0-1,6; 0-1,7; 0-1,8; 0-1,9; 0-2,0; 0-2,5; 0-3,0;
0-4,0; 0-5,0 m".

2.3. MNpepaens! 4onyckaemon 0CHOBHOW OTHOCUTENbHOM NorpewHocTn & A
pacxoqoMepoB MNpU M3MepeHUn OBbLEMHOro pacxoja M CymMMmapHoro obbema
(kormyecTBa) XMOKOCTM B Ananas3oHe M3mMeHeHust ypoBHSA B npegenax 20 - 100 %

[ManasoHa U3MeHeHUs YPOBHS OMKHbI GbITh He Gonee =+ 3,0 %.

Mpeaenbl OOMyckaemol OCHOBHOW MpuBedeHHoW norpewHoct Y 4

pacxoOooMeEpOB MPU U3MEPEHMU OOBLEMHOrO pacxoja M CyMMapHoro obbema

(konnyecTBa) XMOKOCTU B Avana3oHe nsMeHeHus yposHs B npegenax ot 0 go 20 %

Onana3oHa naMeHeHuA ypoBHA He OOJDKHbI NMpeBblllaTbh =+ 3%.

' Mo 3aKa3dy [aonyckaetca Wu3rotoBsieHMe pacxogomMmepoB C MNPOMEXYTOYHbIMU

[manasoHamu.
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2.4. NutaHne pacxogomepa OCyLLeCTBNAETCA OT CeTU NepemMeHHOro Toka

HanpskeHneM (220 32 ) B, yacToToit (50 + 1) .

2.5. MowHocTb, noTpebnsemasn pacxogomepom, He npesbiwaet 20 B-A.

2.6. TemnepaTypa Bo3ayxa, okpyxatowero All, - ot muHyc 30 go nntoc 50
°C, MMNn — ot munyc 20 go nntoc 50 °C.

2.7. ATl ycTonumB K BO3OENCTBUIO OTHOCUTENBHON BnaxHoctn (95 + 3) %
npu Temnepatype 35 °C, MM - 80 % npu Temnepatype 35 °C.

2.8. VamMeHeHMe MOrpelHoCT! pacxoaoMepa, BbI3BAHHOE W3MEHEHWeM

TemnepaTtypbl Bo3ayxa, okpyxatwuero MM, B ananasoHe ot muHyc 20 go nntoc 50

°C, He gomkHo npesbiwatb 0,5 = n‘ Ha kaxgble 10 °C OTKIOHEHUA TeMnepaTypbl
o1 20 °C.
2.9 V3smeHeHMe MOorpelwHocTM pacxogoMepa, Bbl3BaHHOE W3MEHEHWEM

Tem-nepaTypbl KOHTPONMPYEMOW cpefpbl, B AnanasoHe ot muHyc 30 go nmoc 50 °C,

S
He [OJMPKHO MpeBblwaTb 0,5‘ q‘ Ha kaxable 10°C OTKIMOHEHMs TemnepaTtypbl OT
20°C.

2.10. W3meHeHMe nOorpeLlHoCcTn pacxogoMepa, BbI3BAHHOE MMaBHbLIM

OTKITOHEHUEM HanpsKeHnsa nutaHus OT HOMuHanbHoro 220 B Ha nnwoc 22 unu

mMuHyc 33 B, He gomkHo npeBsbiwaTh 0,5 ‘5 ,J‘

2.11. Tlpn OTKMOYEHUN HaMNPSKEHUS MUTAHUS PaACXOOOMEpP COXpaHseT
HaKOMNMNEHHY MHpopMauuio He MeHee 12 MmecsaueB.

2.12. Pacxogomep obecneuyvMBaeT BO3MOXHOCTb MOAKMIOYEHUSI BHELUHEWN
Harpy3ku 2,5 kOm B uenb BbixogHoro curHana 0-5 mA n 1 kOm B Lenb BbIXOAHOTO
curHana 0-20, 4-20 mMA.

2.13. B pacxogomepe BO3MOXHa yCTaHOBKA 4-X PEXNMOB M3MEPEHUS:

rnepebili PeXUM — U3MEpPEHNe pacxoda BO BCEM Auanas3oHe NU3MeHeHUsi
YPOBHS;

emopoll pexuMm - u3MepeHue pacxoga B guanasoHe (2 — 100)%

n3MeHeHus1 ypoBHSi; B AvanasoHe (0 — 2)% 3HayeHue pacxona pasHo 0;

10



mpemul pexum - V3MepeHWe pacxofga BO BCEM AMNa3oHe WU3MEHEHUs
YPOBHA C MNpekpalleHnem ydyeta U dukcaumen Ha [UCTNee «MneperonHeHus»
BOOOBOAA NPV MaKCMMaribHOM 3HAa4YEHUN YPOBHS;

yemeepmbili pexum - U3MepeHue pacxoga B AmanasoHe (2 — 100)%
N3MEHEHUsI YPOBHS U DUKCaLMS «MEePENOSTHEHMSI».

2.14. TonHbIN cpegHuiA cpok cnybbl pacxogomepa Ao cnnucaHus — 6 ner.

3. COCTAB PACXOOOMEPA

3.1. Pacxogomep coctouT 13 ogHoro Al (AM-11 wnu Al-13) n ogHoro
MM, CoegnHntenbHbIN Kabenb B KOMMNEKT NOCTABKM HE BXOAMT.

3.2. OnuHa coepuHuTenbHoro kabensa mexay AN u MM He pomkHa
npesbiwatse 200 m. Mo 3akaldy pacxogoMep MOxeT ObiTb aganTMpoBaH K Kabenio
anuHon ao 300 m.

Tun kabena — nwboW 3KpaHMPOBAHHBIN Kabenb C KONMYECTBOM XWUM He
meHee naTn (Hanpumep, KYTB FOCT 18404.3).

4. YCTPOMNCTBO U PABOTA PACXOJOMEPA

4.1. MNpuHUMN gencTBUSa pacxogomMepa OCHOBaH Ha akyCTUYeCKOW nokauum
YPOBHS XMOKOCTW, MpOTeKawlen B BOOOBOAE, MepecyeTe ero B MrHOBEHHOE
3HayeHMe pacxofda Mo 3aJaHHOW 3aBWCMMOCTWM Pacxof/ypoBeHb [Ansi AaHHOro
BOOOBOAA C NOCMEAYIOWMM UHTENPUPOBAHNEM.

Mepoli ypoBHsi ABNSeTCH BpemMs pacnpoCTpaHeHWs 3BYKOBbIX konebaHui
OT wuanyyaTenss OO0 KOHTPONMPYeEMOW rpaHuubl pasgena cpeg v obpaTHo [o
npueMHuka. lNMepecyeT ypoBHSA B MIHOBEHHOE 3HayeHMe pacxoda Mpou3BOAMTCA B
COOTBETCTBMU C 3aBMCMMOCTbLIO pacxofa OT YPOBHS B KOHKPETHOM BOA0BOAE.

CTpyKTypHas cxema pacxogoMepa npvBefeHa B NpuroxexHun 1.

OaHum u3 OCHOBHbIX 3NEeMEHTOB pacxogomepa aBnsieTcs
MUKPOKOHTpornep 8. Anroputm dyHKLMOHNPOBAHMS pacxofoMepa 3anuckiBaeTcs B
€ro BHYTPEHHIOK MamMATb NpU U3roToBreHnn. B nporpamme peanunsoBaHbl OYHKUUN
ynpaBneHus oTaenbHbIMU y3namu npubopa 1 BbIYMCMEHNS pacxofa B 3aBUCUMOCTY
OoT ypoBHs. o nepegHemy poHTy curHana "CTPOB" ¢ nomowpto 6ydepHoro

ycTponictBa 5 popmupyeTca KOpPOTKMM wumnynbC (anopa 1), 3anyckarowumi
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reHepaTop 3oHaupylowmx curHanos 1. [eHepaTop 30HOUPYHOLIMX CUrHaNoB
BblpabaTbiBaeT pagnouMnynbChbl C ONpeaeneHHon YacToTon NOBTOPEHNs (3nopa 2),
KoTopble Npeobpa3syloTca B akycTuyeckme npeobpasoBatenem 4.

AKycTM4yeckue  curHanbl  pacrpoCcTpaHsloTCs NO  rasoBoW  cpefe,
OTpaxaloTCA OT rpaHuubl pasfena «ra3 — XWAKOCTb» U BOCMPMHUMAKOTCA TEM Xe
aneKkTpoakycTudeckum npeobpasosatenem. [locne obpartHoro npeobpasoBaHus
OTPaXeHHble  CuUrHambl  yCUNMBaKTCA  NpefBapuTenbHbIM - ycunutenem 2
aKkycTmyeckoro npeobpasoBatens (anwopa 3) M MO coeguHUTENbHOMY Kabento
nopalTca Ha BXxoh ycunutensa-popmupoBaTens MHPOPMAaLUMOHHBIX curHanos 6.
OTOT ycunuTenb COOAEPXWUT NUHEWMHbIA Kackad C aBTOMAaTUYECKOW pEeryrupoBKOW
ycunenns. C Bbixoga yCcunuTens NPsSMOYronbHble curHanbel (anopa 4) 4yepes
BCMOMOraTernbHble YCTPOWCTBA MOCTYNawT Ha MUKPOKOHTpomnnep 8, KOTopblii
NPOU3BOAWT OMNepaumio BblAeneHUss NHOPMALIMOHHBIX CUTHaNoB Ha hOHEe MOMeEX.
[na KomneHcauum M3MeHeHWs1 CKOPOCTW 3Byka B 3aBMCMMOCTM OT TeMmnepaTypbl
BO3ayxa B obbekTe KOHTpOns B pacxogomepe npeaycMoTpeH
TepmonpeobpasoBaTtene 3, BCTpPoeHHbIn B All, u npeobpasoBatenb ToKa
TepmonpeobpasoBaTens B HanpsbkeHue 7. BbIXogHoW curHan nocrnegHero nogaeTcs
Ha Bxoa AL mukpokoHTponnepa 8.

Mo n3mMepeHHbIM 3Ha4YeHNsIM BpeMeHW 3anasgblBaHust MHAOPMAaLMOHHOTO
CUrHama OTHOCWUTENbHO 30HAMPYIOLLEro WM CKOPOCTU YrbTpasByka BbIYMCNAETCHA
3HayeHne YpoBHS, a MO BENWYMHE YPOBHA M 3afaHHOMY anroputMmy nepecyerta
YpOBEHb/pacxon onpedensieTcs  MrHOBEHHOe 3HadeHve pacxopa. [locne
WHTErpu-poBaHnsi 3HavyeHne obbema BbIBOAUTCA Ha KUOKOKPUCTaNNM4ecKui
aucnnen 9.

B pacxopomepe npegycmoTpeHo camoamarHocTupoBaHue: bonbluas YacTb
BO3MOXHbIX HEWUCnpaBHOCTENW aBTOMaTU4yeckn obHapyxuBaeTcs B npouecce
dyHKUMOHUpOBaHNs npubopa u oTobpaxaeTca Ha aucrnee (cm. pasgen 9
"Bo3MOXHbIE HEMCNPaBHOCTM M CNOCObbI UX yCcTpaHeHns").

4.2. Al npepgHasHayeH Anst npeobpa3oBaHUsi NOABOAUMBIX K HeMy
ANEKTPUYECKMX MMMYMNbCOB B aKyCTMYeckMe W npeobpasoBaHus OTPaKEHHbIX

nMnynbcoB 06paTHO B 3I1eKTpuyeckume.
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OcHoBow All siBNsieTcs Nbe3okepamuyecknin Anck, padoTatowmin Ha ogHon
N3 PE30HAHCHbIX 4acToT.

MpuHumnuansHas cxema All npuBeaeHa B NpUNoXxeHun 6.

[eHepaTop  30HOMPYKOLWIMX  MMMYNbCOB  COCTOMT M3  reHeparopa
pagmno-UMnynbCoOB, BBINOMHEHHOrO Ha Mukpocxeme D1, u ycunuTensa MOLHOCTU
VT5. Yactota 3anonHeHus pagvouMnysfibCOB — pPerynupyeTca  nepemeHHbIM
pesuctopom R13. MNMpeaBapuTenbHbIA yCUNUTENL BbINOMHEH Ha MUKpocxeme D2.

B 3aBucumMocT oOT pasMepoB BogoBodoB All uMelT pasnuyHble
mMoandmkaumu.

KoHcTtpykuus All-11 (npunoxenve 3) umeeT gBe 4actu. HwxkHAs yacTb
Al-11 BbINONHeHa M3 MeHTannacta wnyv NonunponuneHa u npeacraBnseT cobon
YCEYEHHBIN KOHYC, KOTOPbIN 60MbLIMM OCHOBAHWEM HEMOCPEOCTBEHHO MEPEXOANT B
Kpensiwmn dnaHey. K MeHblueMy OCHOBaHMIO MPUKPENNAETCA aKyCTUYeCcKuiA
BMOpaTop, npeacTaBnsAlWniA  cobor  Kpyrmylo MeTannuyeckylo MembpaHy c
neesokepammyeckum  auckoMm. KoHyc npegHasHayeH Ansi  KOHUEHTpauuu
aKyCTUYECKOW SHEPTUN.

B BepxHen yactu All-11 pacnonoxeH kopnyc 13 antoMWHUEBOro crnnaea, B
KOTOPOM pa3MeLLieHa 3MeKTPOHHasi cxema.

KoHcTpykuus Al-13 (npunoxexuve 4) nmeet aBe Yactu. HmkHaa Yactb All
npeacTaensieT cobon UMNMHAP, BHYTPU KOTOPOro pasMeLleH Mbe3oKepaMU4ecKui
BMOpPaTOp, NPVKPENMEHHBIA M3MNy4YaloLlern NOBEPXHOCTbIO K HWXKHEMY OCHOBaHMIO
uunuHapa. Ceepxy Nbe303MeMeHT 3anuT 3BYKOMOrNOTUTENEM.

B BepxHen yactn Al-13 pacnonoxeH Kopnyc 13 antoMUHUEBOrO cnnasa, B
KOTOPOM pasMeLleHa 3reKTPOHHasi cxeMa. BHyTpeHHsia MmonocTb 3anonHseTcst
BO03aLLUTHOW CMa3KoM.

B Al npegycmMoTpeH repMeTunyHbIN BbiBoA kabensi yepes canbHuk. Kabdenb
UMeeT repMeTU3MpPYIOLLYIO BCTaBKY AMs NpeaoTBpalleHusa nonagaHusa Bnarv BHyTpb

Kopnyca.

MoepexdeHue unu ydaneHue 2epmemusupyrouwjeli ecmaeku npu

MoHmaxe npusedem K ebixody npubopa u3 cmpos
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4.3. NpeobpasoBaTtenb nepepatownii nameputensHbii MM (npunoxeHne
5) npepgHasHayeH Ans npeobpas3oBaHWs BpeMEHW 3anasfblBaHus OTPaXEeHHOro
UMMNynNbCca OTHOCUTENBHO 30HAUPYIOLLEro B MOKa3aHMs Ha >XUOKOKPUCTannmyeckom
aucnnee, dukepytowem o6beM NpOTEKAOLLEN XXKUOKOCTH.

OcHogHolt y3en MMNW — ogHokpucTanbHbl MUKkpokoHTpornep ATMegab4.

KoHTponnep BeiNnonHseT cneayowme yHKLMK:

1 - nepnoanyeckmin 3anyck akyctnyeckoro gatumka (curHan "CTPOB");

2 - W3MepeHue WuHTepBana BpeMEHVW MexXZy MOMEeHTamu 3anycka
aKyCTU4eCcKoro gartyvka v npuxoga otpaxeHHoro curHana ("HOPM.CUTHAITY);

3 — obecneyeHne paboTbl kKaHana TemMnepaTypHON KOPPEKLUU;

4 - y4YeT BpeMeHu;

5 - BbluMCrEHME Ha OCHOBe pes3ynbTaToB, COOTBETCTBYKOWMX Mn. 2, 3, 4,
3HaYeHUN YpOBHS, MTHOBEHHOIO pacxoa, 06bema;

6 - apxXMBUPOBaHNE U3MEPEHHbIX 3HaYEHUN;

7 - BblBO4 WH(opmaumMn Ha OGyKBEHHO-UMEPOBOW AWCNNEN U TOKOBbIN
BbIXOf;

8 - [ByHanpaBneHHas CcBA3b 4epe3 nocriegoBaTenbHbIA  MOPT €
KOMMbIOTEPOM C UCNONb30oBaHUEM nHTepdenca RS-232 (RS-485).

PaccmoTpum peanusaumio nepedmcneHHbIX YHKLUIA.

1. CurHan "CTPOB" HyxHOM AnuUTenbHOCTM  BblpabaTbiBaeTca
nporpamMMHbIM CNOCOOOM M CHUMAETCS € BbiBoAa 15 MUKPOKOHTponnepa.

2. "HOPM.CUI'HAN" noctynaeT Ha BxoA 12 MukpokoHTponnepa. [locne
COOTBETCTBYWOLLEN MaTtemMaTnyeckon o6paboTkM, BKIOYAWOLWEN  LMEPPOBYH
dunbTpaumto, onpeaenseTcs ANUTENbHOCTb 3a4ePXKKN OTPaXXEHHOro curHana.

3. MamepeHne  HampshkeHnss  curHana  TepmonpeobpasoBartens
BbINOMHAETCA C MOMOLb BHyTpeHHero AL MukpokoHTponnepa, Ans 3Toro
yKa3aHHbI curHan nogaetcs Ha BbiBog 60 MUKPOKOHTpornnepa.

4. C uenbio duKcaumm BpEMEHU HOpMarnbHOro yHKUMOHMPOBAHNSA
pacxofomepa B KOHTponnepe ucnornb3yetcss mukpocxema DS1340 (D3), koTopas
npeacraBnseT cobon yackl peanbHOro BpeMeHu ¢ kaneHgapem. becnepeboiiHocTb

nutaHnsa D3 obGecneunBaeTcs XMMMUYECKUM anemeHTom E1.
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5. Ha ocHOBaHWM K3BECTHbLIX 3aBMCUMOCTEN MexXay YPOBHEM curHana
Tepmonpeobpa3oBatend W TemnepaTypol cpedbl, B KOTOPOW pacrorioXeH
aKycTMyeckui  faTymk, a Takke Mexay CKOpPOCTbIO  pacnpocTpaHeHus
ynbTpa3ByKOBOro  cCurHana W  TemnepaTypon  cpefpl, MocregoBaTenibHO
BblUMCMSIETCA  TemnepaTypa, CKOpPOCTb, pPacCTOsiHUe Mexay [AaTyskom U
OoTpaxaroLlelt NOBEPXHOCTLIO. [lanee BbluMCNATCA abCOMTHOE N OTHOCUTENBHOE
3Ha4YeHUs YpPOBHS, 3HayeHne pacxoga u obbema. lMapannenbHo BegeTcs yyet
BpPEMEHMU WHTErPUPOBaHUSI. Bnaronaps MCMNONb30BaHUIO MUKPOCXEMBI
3HeproHesasucumon namstn D2 B cnydae BLIKNIOYEHMS anekTponuTaHusa npubopa
obecneuvBaeTcs CcoxpaHeHue MnocneaHMX Ha MOMEHT BbIKIHYEHUS 3HAYeHUI
ob6bemMa 1 BpeMeHU UHTErPUPOBaHUSI.

6. Mukpocxema D2 uvcnonb3yeTca Takke ANS CO3[4aHMSA Tpex apXuBOB,
coaepxallmx crieaytoLyto nHopmawmio:

» 2500 nocnegHux (Ha MOMEHT obpalleHuss K apxvBy) 3HadeHun obbema,
PUKCUPYEMBIX MO UCTEYEHUUN KAXKAOro Yaca;

» 2200 nocnepHux (Ha MOMEHT 0OOpalleHUs K apxMBy) 3Ha4YeHUn obbema,
PUKCUPYEMBIX MO NCTEYEHUUN KaXAbIX CYTOK;

» 100 nap 3Ha4yeHUin gaTbl U BPEMEHM OTKITHOYEHUS U BKIOYEHUs1 Npubopa u
UX MPUYUHDI

7. ByKkBEHHO-LMPPOBOW XNOKOKPUCTaANNNYECKUI Ancnnen (2 cTpoku no 16
cumBOroB) obecneynBaeT BbIBOL, W3MEPUTENBHOW W CrnyxebHon WHpopmauun.
Kronku "Mpocmotp i, "Mpocmotp ", "Apxve" 1 "Beoa" No3BonsioT BLIBECTU Ha
aucnner UWHMOPMaLUMIO HYXXHOrO BMAa — Kakoe-nnbo M3 TeKywux 3HadYeHun
n3MepsieMbIX BEMWUYMH UK JaHHbIE apXuMBa.

8. KoHTponnep wmeeT nocnegoBaTenbHbIM ABYHaNpaBneHHbIA MNopT,
paboTalLlmii B COOTBETCTBUM CO CTaHAapToM RS-232 co ckopocTbio obmeHa 9600
6o4. B coctaB mopta BXOAWT BCTPOEHHbI B MUKPOKOHTPOMMEP YHUBEPCanbHbIi
ACVHXPOHHBIN MPUEMO - NepeaaTyuk, YCTPOMCTBO rarbBaHNUYECKOro pasgenennst n
Mukpocxema ADM232.

OnektpoHHas cxema MM pasmelleHa Ha oByx nevaTHbIX nnaTtax A1 n A2.

CoeavHenne nnat mMexay coboi OCyLLeCTBNAETCA C MOMOLLBI Kpocc-nnatbl A3
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(npunoxeHne 10), Ha KOTOpOM MOryT ObITb pacnonoxeHbl GOk pene ycTaBok
curHanusaumm n 6nok nHTepdgeca.

MpuHumnuaneHas cxema nnatel A1 npuBegeHa B npunoxeHun 7. Ha aton
nnaTe pacnonoXxeHbl MWKPOKOHTponnep D5, kBapueBbi reHepaTop 4YacToTbl 16
Mlu, 4yacel peanbHoro BpemeHu Ha Mukpocxeme D3 (DS1340), mukpocxema
3HeproHesasucumon namatn D2 (FM24CS256).

lMpu M3roToBNEHWM pacxogoMepPoB BO3MOXHA 3aMeHa MUKPOCXEM Ha
aHarnoru.

MpuHuMnnaneHaa cxema nnatbl A2 npuBedeHa B npunoxeHun 8. Ha aton
nnaTte pacnonoxeH cunoBsom TpaHcdopmarop, 6nok nUTaHns,
ycunuTenb-chopMupoBaTernb MHOPMALMOHHBIX CUrHAmNoB, KNeMMHbIE KOMOAKW ANs
MOAKIMIOYEHNST NPOBOAOB, MPeAOXPaHUTENN.

Ha obmoTkax TpaHccopmaTtopa [OMKHbI ObiTb Cregyrolime BeNUYUHbI
nepeMeHHOro HanpsXXeHns:

1-2-~(10,0£2) B;

2-3-~(10,0 £ 2) B;

4-5-~(9,5+2)B;

7-8-~(9,5+2)B;

9-10 -~ (27,5 + 2) B;

18-20 — ~ (50 + 3) B.

B 6noke nutaHWs OCyLLECTBMSETCA BbINPsSIMIeHWe W cTabunusaums
nuTalrLWmx Hanpsbkenmn: +5 B; £5 B; +24 B; +50 B.

Ycunutens-cdopmMmmpoBaTtenb MHGOPMAaLMOHHOIO CcurHana BKM4YaeT B
cebsa nuHenHbIi ycunutenb ¢ APY D6, getektop curHanos D8 copmupoBartens
curHanos D7.

WuTepdenc RS-232 (RS-485) pacnonoxeH Ha nnate A3. OH Bkno4aeT B

cebsa yCTPOWCTBO ranbBaHWYECKON pa3BA3KW, BbIMONHEHHOE Ha Mukpocxeme ADuM

1300, BbINpAMUTENb U cTabunusaTtop Hanpskenus (5 -+ 0,1 B), npeoGpasoBatenb

ypoBHen ADM232 (ADM485).
Brnok TokoBOro BbiIxo4a MOHTMpyeTcs Ha nnate A1 (no 3akasy). [Ans

I'Ip806p83OBaHVI$I LMdPOBOro koga B TOKOBbIA BbIXOOAHOW CUrHam MCnofnb3oBaHa
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mukpocxema Tuna AD420 (D1). 3HadeHune Toka (0 — 5), (0 — 20), (4 — 20) MA MOXHO

MEHATb B Nnpouecce akcnnyartaunun.

5. MAPKUPOBAHUE
5.1. Ha All pomxeH GbITb HaHeceH nopsakoBbi Homep All no cucteme
HymMepauuv NpeanpusiTusi-n3roToBUTenNs.
5.2. Ha nepegHewn nanenu MM gomnxHel 6bITb HAHECEHBI:
»  TOBapHbI 3HaK NpeanpusaTUS-U3roToBUTENS;
» TN pacxogoMepa W ero nopsigkoBbIi HOMEp MO cucTeme
HyMepauuy NpeanpuaTUS-U3roToBUTEnNs;
3Hak yTBepxaeHus Tuna no MNP 50.2.009-94;
T1n AlT;

napamMmeTpbl NUTAHUA;

YV V V V

rof U3roTOBMEHWS;
> npepnen [onyckaeMom NorpeLlHoCcTy.

5.3. MpenycmoTpeHo onnombrupoBaHmne anekTpoHHoro 6roka M.

6. YKASAHUE MEP BE3OMNMACHOCTHU

6.1. K MoHTaxy (@emoHTaxy), aKkcninyaTauuu,  TeXHUYecKoMmy
06CNyXMBaHMIO N PEMOHTY PacXOAOMEepoB AOIMKHbI AOMyCKaTbCA TOMbKO fvua,
N3yYMBLUNE TEXHUYECKOE OMUCaHWE Y MHCTPYKLMIO MO JKCnnyaTauum pacxogomepa,
npolwelwne WHCTPYKTaX MO  TexHuke OesonacHoctm npu pabote ¢
3NEeKTPOTEXHNYECKUMWN YCTaHOBKaMMN 1 PaaMO3NEeKTPOHHON annapaTypon.

6.2. B pacxogomepax MMeloTCs Lienun, Haxogswmecs Mof OnacHbIM Ans
XW3HW HanpsbkeHnem 220 B.

KaTeropuueckn 3anpelyaetcs aKcrnyataums pacxoLoMEpPOB MPU CHATbIX
KpbILLKaX.

6.3. lpn OTbICKaHNUM HEWUCNPaBHOCTEW BO BKIIIOYEHHbLIX pacxogomepax
HeobxoAMMO MPUMEHATb Mepbl, MUCKIoYalowWwmne CryYyanHoe KOHTaKTMpoBaHue
yernoBeka C OMACHbIMWM AN JKU3HWM  TOKOBEAyWMMW  LEensMmu, Hanpumep:
NoNb30BaTbCs TOMBbKO W30MMPOBAHHBIMW WHCTPYMEHTaMW, 3akpbiBaTb OTKPbITble

KOHTaKTbI NMEHKON 13 n30nmMpoBaHHOro Mmatepuana u T1.4.
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6.4. Bce nameputensHoe obopynoBaHue (ocumnnorpadbl, BONbTMETPbI U
ap.), ncrnonb3yemoe npu OTbICKaHUN HencnpaBHOCTEN, npoBepkax,
npodunakTnyeckux ocMmoTpax u apyrmx pabotax, AOMKHO obssaTenbHO WMETb
HaZleXXHoe 3a3eMIeHue.

6.5. Bce Buabl TexHW4Yeckoro OOCMYXMBaHWsS, PEMOHTa M MOHTaxa
(nemoHTaxa), cBsizaHHbIE C Nepenankon aMNeKTpo- U paano3NeMEHTOB, YCTpaHeHe
obpbiBa MpoBOAOB M T.M. MNPOM3BOAWTL TONIBKO MPU  OTKIIOYEHHOM OT CeTu
nepemMeHHOro Toka CoeAMHUTENbHOM kaberne n oTknioYeHHoM AT,

6.6. He pmonyckaeTtca akcnnyaTauusi pacxofoOMEpPOB MPU HEYMIOTHEHHbIX
kabensax.

6.7. 3anpellaeTcsa ycTaHoBKa M akcnnyatauus All B o6bekTax KOHTpons,
roe no ycnoeusm paboTbl MOryT co3fgaBaTbCA  [aBfeHus, NpeBblllalowmne

npegenbHble.

7. MPABUITA YCTAHOBKM N NOAINOTOBKA K PABOTE

Mpu yctaHOBKe, MOHTaXe U OOCNYXXMBaHUN PAcXOAOMEPOB AOMKHbI
cTporo cobnwoaatbcsl npaBuna TEXHUKUM 6e30MacHOCTU, WU3NIOXKEHHble B
pasgene 6 "YkazaHua mep O6e3onacHocTU" M B HOPMATMBHO-TEXHUYECKUX

AOKYyMeHTax, AeﬁCTByIOI.I.IMX Ha I'Ipe,qnpldﬂTMM-l'lOTpeﬁMTe.ﬂe.

7.1. YctaHoBka All B KaHanax npsiMOYrofbHOroO CeYeHust NPoM3BoanNTCS B
cootBeTcTBUM C¢ MW 2406-97. All ycTaHaBnuBaeTcA nepes BOAOCMAVMBOM WU
U3MEpPUTENbHLIM JIOTKOM BbIlE MO TeYEeHUO: Ha pacctoaHun 4Hq.« — nepepg
BOAOCMMNBOM C TOHKOW CTeHKOW, 3Hmax — Nepen notkom BeHTypw; nepen NOTKOM
Mapwanna — B cootBeTcTBUM ¢ Tabnuuenn 4 MW 2406-97 (npubnusmtensHo 0,66L
nepes roprnoBuHow, rae Ly — anvHa 60KOBOW CTEHKM BXOLAHOW CEKLUN).

7.2. YcraHoBka All pgna wn3MepeHuss pacxoga B 0Oe3HaMOpHbIX
Tpybonposogax npousBoguMTca B cootBeTcTBUM ¢ MW 2220-96. Al

yCTaHaBnnMBaeTCAa Ha NPSAMOSIMHENHOM y4vyacTke 0e3 BGOKOBbIX MOAKMYEHUN U He

6rvxe 8 <+ 10 Hmax 0O KOHLA TPYOHI.

18



Kak npasuno, yctaHoBka All npoussogutca B konogue. lNpu oTcyTcTBMU
noaxoasaLwero konogua HeobxoaMMo ero NoCTpouTb.

MogrotoBute MecTto kpennenuss Al un TMNUW B cootBetcTBUM C
rabapuTHbIMU YepTexamMun U ackm3aMu MoHTaxa (npunoxenusa 3 - 5, 13 - 18). Mpnu
3TOM Heobxoaumo obpaTuTb BHMMAaHWE Ha BENUYMHY MaKCUMAarbHOMO 3HaYeHUs
YPOBHS1, yka3aHHOro B nacropre.

7.3. Mecto kpenneHus All gomkHO obecneynBaTb €ro yCTaHOBKY TaKUM
o6pasom, 4To6bl reomeTpuyeckas ocb All, B4ONb KOTOPOWA NPOMCXOOUT U3MEPEHMNE
YPOBHS, cOBnajana c BepTuKarbHo.

7.4. TINU moxeT ycTaHaBnNMBaTbCA Ha LWMTax, NynbTax ynpasBneHus, Ha
KPOHLUTENHAX U T.4.

He ponyckaetcs yctaHoBka [N BOGnnsm Gatapenm oTonneHus,
ANEKTPUYECKNX neyem M ApPYrux MUCTOMHMKOB Tenna, a Takke B MOMeLleHusiX, B
KOTOpbIX TemnepaTypa BO3[yxa MOXET BbIXOAWUTb 3a npefenbl, ykasaHHble B n.2.9
(cm. pasgen 2 "TexHunyeckue faHHbIe").

7.5. Tepen ycTaHOBKOW pacxogomepa HeobGXoOAMMO NpPOBECTU ero
HaTypHoe onpoboBaHMe Ha YHKLMOHNPOBAHME B COOTBETCTBMM CO CXEMOW,
npuBegeHHol B NpunoxeHun 19, n NpoBepuTb COOTBETCTBME NACMOPTHBLIM AaHHBLIM.
Ona atoro HeoGXOAMMO BblgepXaTb pPacxXxoAoMep B TeYeHMe 4vaca B paboyem
COCTOSIHMM, @  3aTem MooyepeaHo  UMWUTUPOBaTb  3HAYEHUsI  YPOBHS,
cooTBeTcTBYytowme 0, 20, 40, 60, 80 n 100 % guanasoHa, n onpedensTb nNepuon,
yBENnMYeHUs rnokasaHuii c4eTumka obbema Ha 1 M°. Meprog cueTta cyeTumka obbema
onpegensieTcsa ¢ NoMoLbo cekyHaomepa. Pacxoa BbluncnseTtcsi no oopmyrne

Q=(3600 c/ t wam C) - 1 My,

rae tww - NEPUOA YBENUYEHNA NokasaHui Ha 1 M° (c).

7.6. YcTaHOBKa pacxo4oMepoB.
7.6.1. YcraHoBka All.
YcTtaHoButb All Ha MecTe KpenneHus (npunoxenns 13 - 18).

3BykoBogHass Tpyba (npunoxenus 13, 14, 17) wsrotaBnvBaeTcs

3aKa34ymMKomM no npmBegeHHbIM 3ckn3am U3 NnacTuka wnu Hep)KaBelomeﬁ cTanu.
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B npouecce aKkcnnyaTauMum — HeoBXOAMMO  MEPUOAMYECKM  MPOU3BOAMTbL
MeXaHUYECKYt0 OYMCTKY BHYTPEHHUX CTEHOK 3BYKOBOZHOM TPYObI.

BakpenneHune Al npon3sBoanTb Yepes PE3MHOBYIO NPOKNAAKY TOMLUMHOW He

meHee 3 = 5 mM. ToyHoCTb ycTaHoBku Al nNo BepTukanu fomkHa ObiTb HE MeHee

+ 0,01Hmax (Hmex — AMANa30H M3MEHEHWst YPOBHS), YTO MOXeT OblTb AOCTUrHYTO
MCMNosb30BaHNEM AOMONHUTENbHBLIX PE3NHOBLIX NPOKMaAoK.

PekomeHngyeTtca 3awmtuTte Al OT nonagaHna atMocdepHbIX 0CaLKOB.

Kpome Toro, HeobxoaMmo npegoTBpatuTb obOpasoBaHue nefsHbIX
HapoCTOB B 3MMHEE BpeMs Ha uanydarwollen nosepxHoctu All u Ha 3ByKOBOOHOM
Tpybe nyTem yTenneHust uX HapyXHbIX MOBEPXHOCTEN TEXHUYECKUM YyTennutenem
(MuHBaTa).

BHumaHue! Ecnu All ycmaHoeneH 8 konodue Ha 2nybuHe do 3-x
mMempoe, pekomeHOyemcsi ycmaHoeka emopoll KpbIWKU Kosiodua Onsi
ymernieHusi 8 3UMHee 8peMs.

Ecnun Al yctaHoBneH B konogue Hag OTKPbITbIM JTOTKOM C TEMNMOW BOAOW,
peKoMeHOyeTCst 3aKpbITh JTOTOK KPbILLUKOW ANst TOro, YToObl MHTEHCUMBHOE MCNapeHne
He BbIBEJIO pacxodoMep M3 CTPOSI.

7.6.2. YcraHoeky [N pekomeHayeTcs BbINOMHATL B MeTannMyeckom
WwKkady Co CMOTPOBLIM OKHOM M NETNASIMM 4115 ONSTIOMOMPOBaHUS.

7.7. AnekTpuyeckoe coeanHeEHNe COCTaBHbIX YacTen pacxogomepa.

7.7.1. OnekTpuyeckoe COeAMHEHME COCTaBHbIX YacTel pacxogomepa,
NOAKIYEHNE MOKa3biBaKoLWEero npubopa M KOMMbOTEPA, a Takke MOAKIIOYEHNe K
CeTu MepemMeHHOro ToKa [OOJMKHO MNPOM3BOAUTLCS B COOTBETCTBMM CO CXEMOW
ANEeKTPUYECKON coeamHeHun (mpunoxexve 12).

7.7.2. Onektpuyeckoe coeanHenve [N c ceTblo  (MCTOYHWKOM
HanpsPKEHUA) OCYLLIECTBAETCSA NoObIM CUINOBBIM Kabenem ¢ YMCIOM XWUN He MeHee
2-X, CeYeHNeM Kaxmgon xunbl He 6onee 0,35 Mm? 1 BHELWHUM OMamMeTpom He Gornee

6 MMm.

BHumaHue! Pacxodomep He umMeem cemeeo20 ebIK/IoYamerns,
noamomy nodknroYeHue K numarujeld cemu Heob6xod0umMo npou3eodumsb

yepe3 aemomamuyeckul eblK/roYamersib.
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7.7.3. Onektpudeckoe coeauHeHme All c MM ocywecTtBnsieTca kabenem
KYTB vnn gpyruMm aHanornyHbiM 3KpaHWpoBaHHbIM kabernem. HapyxHbii amameTtp
kabensa He gorkeH npesbiwaTte 12 MM. MNpyn MCNONB30BaHUM HEIKPaHUPOBAHHOMO
kabens HeobXoAMMO OCYLLECTBUTbL €r0 NPOKNaaKy B MeTannuyecknx Tpybax. Ecnn
B kabene ocTalTCs He3a4eNCTBOBaHHbIE XWIbl, OHU AOIMKHbI ObITb COEAVHEHbI C

o6wmm npoBogom (npoeoA "2") ¢ AByx CTOpoH. [onyckaeTcsi Mcrnonb3oBaHWe

OTAENbHbIX MeaHbIX npoBoaos ceveHnem 0,2+ 0,35 MM?, MPOMNOXEHHbIX B
3a3eMSIeHHON MeTannuyeckon Tpybe. [pu atom npoBog "5" porkeH ObiTb
3KpaHUPOBAHHbIM.

7.7.4. Anektpuyeckoe coeauHeHue MMNW ¢ nokasbiBawowum npubopom u
KOMMbIOTEPOM OCYLLECTBNSIETCA kabenem Tuna «BuTas napa.

7.8. MoHTax coeMHUTENbHbIX Kabenen.

7.8.1. TIpO3BOHMTL M 3aMapKkMpoBaTb Wbl COEOUHUTENbLHOrO kabens.
Paspenatb xunbl kabensi.

7.8.2. PacnaaTb B COOTBETCTBMM CO CXEMOW 3MIEKTPUYECKON COEOUHEHUN
(npunoxernne 12) xunbl kabens Ha UBeTHble npoBoga oTpeska kKabens,
BbixoasLlero u3 All. [lonyckaeTcs COeAuHATb NpoBOAA CKPYTKOM MIU C MOMOLLbIO

KITEMMHOW KOMOAKN.

BHumaHme! MecTto coeauHeHus Kaberne Heob6xoAuMMO TLUaTeNbHO
3arepMmeTusnpoBaTb. [1Ns 3TOro peKkoMeHAyeTcsA NPpou3BOAUTL CoeAuHeHue B
pacnaeyHon KOpobGKe, KOTOPYHO 3aTeM 3arnosyIHUTb N'YCTOW cMa3Kowu (Hanpumep,

nurtonom)

7.8.3. MopcoeguHeHne kabenen k [MMNU ocywectBnseTcs cnegyowmm
obpasowm:

a) OTBMHTUTL 2 BMHTA W CHSITb KPbILWKY Kopnyca, nog KOTopoW
pacnonaratoTcs KNeMMHbIE KONOAKMY;

0) noo4epenHo 3a4nCTUTb kabenu, NPoNyCTUTb NX CKBO3b YNINOTHUTENbHbIE

CalnbHUKN U 3aKpenntb B COOTBETCTBYKOLLUMX KIEMMHbIX KOJ104KaX. Onsa y,El,OGCTBa

21




COedVHEHMsT KOHLbI MpoBOAOB crnedyeT obnyautb npunoem [1OC-60, npoeoaa
nepen KNemMmMHOW KONMOAKON N30THYTh;

B) YNNOTHWUTb CanbHWKN MYTEM 3aBMHYMBAHWUS HAKUOHbIX raek M 3aKpbiTb
KpbILLKY Koprnyca.

7.8.4. lMocne NOAKNIOYEHUS COeaMHUTENbHbLIX kabenen KpbIWwKy cneayet

onnombuposaTb.

7.8.5. Mopakntovas ceTeBon COeAVHUTENBHbIN kabenb K
pacnpegenutenbHomy LUMTKY, Heobxoanmo cobnogatb npasuna
anekTpobe3onacHoOCTu.

BHumaHue! Ecnu Kone6aHuA HanpsaXxeHwus nuTaroLlen ceTun

npeBbIWAOT YCTaHOBMEHHble npepenbl (220 tii B), Heobxopumo

yCTaHOBUTb cTabunusaTtop HanpsikeHus. Ecnu k nutalowen cetun nogknoyeH
YacTOTHbLIN npeobpas3oBaTtenb, TO AN NUTaHUS pacxogomMmepa cneayeT

YCTaHOBUTb ceTeBOW PpUnbTp unm 6rok 6ecnepebonHOro nuTaHus.

8. MOPAOOK PABOTbI

BHUMAHMUE! HEOBXOOUMO CTPOIo COBNIOOATb
COOTBETCTBME 3ABOOCKUX HOMEPOB HA AKYCTUYECKUX
NMPEOBPA3OBATENAX U ANEKTPOHHbLIX BITOKAX!

8.1. Pacxogomepbl obcnyxuBatoTcs onepaTtopoM, 3HaAKOMbIM C paboToi
pPagMoanEeKTPOHHOM annapaTypbl, W3y4YMBLUMM PYKOBOACTBO MO 3KCMyaTauuu
pacxogomepa M NpolewM UHCTPYKTaX No TexHuke BesaonacHocTy npu paboTe ¢
3MEKTPOTEXHUYECKUM 060PYAOBaHMEM.

8.2. MNocne nogkntoYeHnss pacxogomepa K nuTarowen CeTU BbIMONHAETCS
nporpaMMa CaMOAMarHOCTUpPOBaHUSI W, B Cryyae ee MOJIOKMTENbHOrO ucxoaa,
aBTOMaTUYeCKM YCTaHaBNMBAaETCS pPeXMM OTODpaxeHWs TekylwuxX 3HavYeHWn
nsmepsaembix BenuumH (ganee — pexum "TEKYWME 3HAYEHWUA"), Ha ancnnen
BbIBOOUTCA COOOLLIEHNE:

O6bem, m*
[4ncneHHoe 3HaveHmne] [cumBon]
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roe [4McneHHoe 3HaveHue] — KONMYecTBO XUAKOCTW, MpOTeKlee no BOAOBOAY 3a
BpemMs uaMepenusi; [cumeon] — muraowmnn cumson "TI", nokasbiBarowmin Hanuume
3X0-curHana.

Mpu HaxxaTum Ha kHonky "MpocmoTp " Ha avcnnee nosiBuTCs cooBLueHme:

Bpems yueTa, y:m
[uncneHHoe 3HauveHue] [cumBorn]

roe [UncneHHoe 3HadeHMe] — BpeMsi, B TEYEHME KOTOPOro MPOMCXoauT y4eT
npoTekatolen Xuakoctu; [cumeon] — murawowmin cumeon "T[", nokasbiBatoLwuii
Hanuune axo-curHana.

Mpu HaxkaTUK Ha kHonky "MpocmoTpd" Ha aucnnee noseuTca cooblueHue:

Pacxon, m3/4
[uncneHHoe 3HayveHune] [cumBorn]

roe [UMcrneHHoe 3HavyeHue] — Tekyllee 3Ha4YeHne N3MepsieMoro pacxoaa; [cumeon] —
mMuraowmnin cumeon "T1", nokasbiBaloWMn HanMyne axo-curHana.
Mpyn HaXxaTumn Ha KHOMKY "MpocmoTpl" Ha avcnnee NosiBUTCS COOBLLEHME:

YpoBeHb, M
[UncneHHoe 3HayeHue] [cumBorn]

roe [UncneHHoe 3HayeHue] — Tekylee 3HadeHne N3MepPSIEMOro YpoBHS; [CUMBOI] —
mMuratouin cumeon "T1", nokasbiBaloLWMiA HanU4Yne axo-curHana.
Mpun HaxaTum Ha kHonKy "lNpocMoTp U" Ha gucnnee nosiBUTCS coobLLeHNe:

Hata n Bpems
YUCIo. Mecdl. roa— 4acbl : MUHYTbI

Mpu crepyolwem Haxatn Ha kHonky "Mpocmotp " gsuxeHne no meHio
"TEKYLWNME BHAYEHNA" 3akonbLyeTcsa 1 Ha ancnree nosiBUTcst CoobLLeHMe:

O6bem, m®
[umcneHHoe 3HaveHne] [cumBon]

Mpu HaxkaTUn Ha kHonky "MpocmoTp 1" ABMKEHME No MeHio ByaeT NPoNcXoanTh B

obpaTtHom nopsake.
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[Ons nepexona us pexunma "TEKYLWME 3HAYEHUA" B pexnm "APXMB"
HeoOXoAMMO HaxaTb Ha kHomky "ApxuB", nMpu 3TOM Ha AWcChnee nosiBUTCA
coobLueHne

[Noyacoson apxme

[ocTynHbl Ans npocMoTpa TpuM Buaa apxuBoB: moyacoesoli emkocTbio 2500
3anucen, MocymoYHbili eMkocTblo 2200 3anucen U apxue nepepbieo8 yvyema
emkoctbto 100 3anuceii. Bbibop apxumBa NpOU3BOAMTCS HaXaTUEM  KHOMOK
"MpocmoTp", BXOA B BbIGPAHHBIN apXuB OCYLLIECTBAETCA HaXxaTuem KHonku "Beog".

[Mpy nNpocmoTpe Yacoebix usnu CymoYHbIX apxueoe Ha NEepBYH CTPOKY
aucnnes BbIBOOUTCA AaTa M BpeMsi, Ha BTOPYK CTPOKY BbIBOAMTCS YMCIIOBOE
3HayeHune obbema:

[OATA BPEMA]
[uncnoBoe 3HaveHne obbema ]

HaxaTtue Ha kHonky "lNpocmoTp U" BbiBOAWT Ha Aucnnei npegsiaywiee
3HayeHne obbema u3 BoibpaHHOro apxmea. ocnegoBaTenbHO HaXMMasa Ha KHOMKY
"MpocmoTtp ", MoxHO AocTurHyTb "AHA" apxuea. [ns ABMXKEHUS MO apXvBy B
obpaTHOM HanpaBneHuu ucnosnb3dyeTcs kHomka "lMpocmoTtp ft*. Ons YCKOPEHHOro
nepeaBuXeHNst NO apxmeaM Heobxoaumo KHomky "MpocMoTp” yaepXuBaTb HaXaTon
bonee 3-x ceKkyHA.

Mpu BbIGOPE apxuea nepepbieoe yvYema Ha BEPXHIOK CTPOKY AMchnes
BbIBOOUTCA JaTa W BpeMsi Hayana nepepbiBa yyeTa (Ha 3TO yKasbiBaeT npeasior
"oT" B Hayane CTPOKWU) M KOA MPUYMHBI NepepbiBa yyYeTa, a Ha HUKHIO CTPOKY —
[ata u Bpemsa OKOH4YaHWs nepepbiBa ydeTa (npegnor "mo” B Havane CTpoOKu).
MpuunHamn nepepbIBOB  yd4eTa MOryT ObiTb BbIKIOYEHUE  3MEKTPONUTAHUS
pacxogomepa, a Takke BO3HVMKHOBEHWE Kakon-nmbo  HeMcrnpaBHOCTMH,
oGHapyX1BaeMol cpefcTBaMM camoaMarHocTuku. Koapl NpuyvH nepepbiBOB ydeTa
COOTBETCTBYIOT KOAAM MPUYMH HEMCNpPaBHOCTEN, NPUMBEAEHHbIX B Tabnuuax 2 n 3.
MepepbiB yyeTa buKkcupyeTcsi, ecnn ero NpoaomkKUTEnbHOCTL Obina Gonee AByx
MUHYT.

Tak ke, kak 1 B crniydyae BblOOpa NOYacoBbIX MMM MOCYTOYHbIX apXMBOB,

kHonka "Mpocmotp " nossonsietr nepeasuraThest Brny6b apxvBa, a KHoOMkKa
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"MpocmoTp 11" oBecneunsaeT ABuKeHMe B 06PaTHOM HanpasneHun. [aHHbIn apxvBs
XpaHuT nHcopmaumio o 100 nocnegHnx nepepbiBax yyeTa.

Mpu obpalleHnn K He3anoSfIHEHHbIM CTpaHWLaM Kakoro-nubo u3  Tpex
apXMBOB Ha AuMcChnen BbIBOAUTCA CUMBOST OTCYTCTBUS MHdopmMaumm "----".

8.3. BbiBoA MHopMauum Ha KoMnbloTep.

8.3.1. BbiBog uHdopMaumm BO3MOXeH Mo MHTepdency RS232 (anuHa
NUHUM CBA3N He Gonee 15 M), no uHTepdency RS485 (onuHa nuHMM CBS3U He
6onee 1200 M) B COOTBETCTBUM CO CXEMOW COEOUHEHWUN (npunoxeHue 12) un ¢
ucnonb3oBaHnem GSM-mogema.

Heobxoammoe nporpamMmmHoe obecrneyeHve BXOAWUT B KOMMMEKT MOCTaBKM

npu 3akase 6noka cBa3n ¢ KOMNbOTEPOM.

BrumaHue! [Qnsi nony4yeHusi docmoeepHo20 apxuea Heob6xodumo

coaJsilacoeamb Yacbl peasibHO20 8peMeHU KOMIMbomepa u pacxodomepa.

8.3.2. MNporpamma "CurHyp 6a3a AaHHbIX" JaeT BO3MOXHOCTb NPOBEPATb
TeKywun pacxopd npubopa B pexuvMe peanbHOro BPEMEHW, MoryyaTb apXvBHblE
JaHHble npubopa M paboTaTb C apXMBHBIMU AaHHBIMU HECKOINbKUX MpubopoB.
PykoBoactBo nonb3oBatens no paborte ¢ nporpammon "CurHyp 6asa gaHHbiX"

BXOAUT B KOMMNJEKT NporpamMmmebl.

8.4. lpocMOTp 1 KOPPEKTUPOBKA NapaMeTpoB pacxogomepa.
B0O3MOXHbI NPOCMOTP 1 KOPPEKTUPOBKa CNeayroLWnX napamMmeTpos:

e  KOHTPaCTHOCTW AMCMMes;

e  [aTbl N BpEMEHM;

e JAvanasoHa BbIXOAHOro Toka (BbIXogHOM curHan NOCTOSIHHbIN TOK);

e uHTepdeiica (MHTepdeiic);

e  MPOCMOTP pacxofHOW xapakTepuctuku (Tabnuua);

e  ycTaBOK cpabatbiBaHusi pene (YcTaBku).
Ons nepexoga un3 pexuma «TEKYWMWME 3HAYEHUA» B pexum KOppeKTUpOBKU
TpebyeTca HaxaTb KHOMKY «M», KOTOpas pacrnonoxeHa nog KpbllKon npubopa

(npunoxexue 11). lNocne BBeAeHUS W3MEHEHUW B HACTPOWKWM pacxogomepa
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HeobXoOAMMO HecCKonbko pa3 HaxaTb kHonky "M", poGuBlMcb nepesarpysku
pacxogomepa.

8.4.1. lNocne oAgHOKpaTHOrO HaxaTwst KHOMkUM «M» Ha BepxHen CcTpoke
aucnnes noasuTcs Hagnucb "KOHTPacTHOCTL", Ha HWXKHEN CTPOKE CUMBOSbl >>>>>
nokasblBalLue TeKylllee 3Ha4YeHNe KOHTPACTHOCTMU.

KoHTpacTHoCTb
>>>>>>
[na perynupoBkM KOHTPACTHOCTM Heobxooumo HaxkaTtb kHonky "Beoa”. B nesom
HWKHEM yrny Aucnnes nosiBUTCS Murarowmi kypcop. Haxatuem kHonok "lNpocmoTp
™ unn "Mpocmotp U" BbicTaBnsieTcss HeoBXOOMMOE 3HAYEHME KOHTPACTHOCTM
aucnnes. Ons dukcaumm BbIOPaHHOro 3Ha4yeHWst HeobxoOuMO HaXaTb KHOMKY

"Beoa", 4ns 0OTMeHbI USMEHeHWI - kHomky "M".

8.4.2 lNepexop K ycTaHOBKE AaTbl U BPEMEHU OCYLLECTBNAETCA HaXxaTnem

kHonku "MpocmoTp U". Ha ancnnee noseutcs Tekyluee sHayeHne AaTbl U BpEMEHN:

[ata n Bpems
[umcno. mecau. rog — vachl : MUHYTbI]

[ns uameHeHus patbl UM BpeMeHn Heobxooumo HaxaTb KHomnky "Bsog".
Ha gucnnee nosiBMTCA npurnalleHve B BUAE MUralOLLErO Kypcopa B KparHew NeBon
nosuumm:

[aTa n Bpems
EXX XX XX = XX: XX

[ns paspelLeHns aBTOMaTU4ECKOro NepeBoja YacoB Ha NeTHee BpeMsi U obpaTHO
HeoOXoaMMOo B KpaiHEM JIEBOM paspsife MHAMKaTopa HaxaTuem kHonku "Apxus"
BbIBECTM cuMBOn "a".
Haxatue kHonok "lMpocmoTp" nepemellaeT Kypcop Ha odHy nosuuuio. HaxaTue
KHOMKM "ApxuB" yBenuUMBaeT Ha eauMHULY 3HavyeHue paspsiga, Ha KOTOPOM
HaxoguTtcst Kypcop. PopmaT npeacTaBrneHust atbl U BpEMEHMU:
4YNCNo_Mecsua. Homep_MecsiLa. HOMep_rofa — Yachl : MUHYThI.
dukcaums BbIOpaHHbIX 3HAYEHWIA AaTbl U BPEMEHW BbINONHAETCA HaXaTuem KHOMKK

"BBog", oTMeHa BBeAeHHOro kHonkon "M". Ecnn BBeeHHble 3HAYEHNST KOPPEKTHBI,
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TO OHUM OCTAKOTCA Ha Aucnnee, B NpOTUBHOM Clly4dae NosdaBdAeTCcA KypCop B No3nunn
OWMBOYHOro 3HAYEHNS:

Hata v Bpems
39.10.07.-18:30

8.4.3. MNepexoa K ycTaHOBKE AuanasoHa BbIXOAHOMO TOKa OCYLLECTBNSETCA
HaxkaTnem KHomku "MpocmoTp U". Ha aucnnee nosBuTcs coobLueHMe:

BbixogHown curHan
MOCTOSAHHbIN TOK

Onsi n3aveHeHns amvanasoHa HeobxoaMMo HaxaTb kHonky "BBog". Ecnu npubop
obopyaoBaH GrI0KOM TOKOBOrO BbIXOAa, HA AUCNIee NosBUTCSA COOOLEeHNE:
[OnanasoH
X.. X MA
[nsa nameHeHus ananasoHa BbIXOAHOIO TOka Heobxoaumo HaxaTb KHomky "Beoa”. B
NEeBOM HWXHEM yrny Aucnnes MosiBUTCA MUralowuin kBagpaT — npurnawleHue K
N3MeHeHuIo 3HaueHns. Haxatue kHonku "Mpocmotp M" wnu "Mpocmotp U
npvBedeT k nepebopy BO3MOXHbLIX AMana3OHOB BbIXOAHOMO CUrHana MoCTOSIHHOro
Toka : 0.5 mA, 0..20 MmA, 4..20 mA. Oukcauuss BbIGpaHHOrO 3HaYeHUst
NPOuN3BOANTCA HaxaTuem KHoMku "BBoAa", oTMeHa BBELEHHOI0 HaXaTUeM KHOMKK
"M". MNpu HopmanbHOM paboTe BbIXOOAHOW TOK MPOMOPLIMOHANEeH TEKyLLEeMy pacxoay
N MakCUMyM TOKa COOTBETCTBYET MaKCMmarbHOMY pacxogy, Npv BO3HUMKHOBEHWUU
HENCMPABHOCTM BbIXOAHOM TOK CKaykoobpasHO MeHSAeTcss OT  MMHUMAarbHO
BO3MOXHOrO 3HA4YeHNs1 40 MakcUmanbHOro n obpartHo.
Ecnn B npubope oTcyTcTBYeT OnOK TOKOBOrO BbIXOA4a, Ha OuUCniee MNosiBUTCSA
coobuieHne

oTcyTCcTBYET

8.4.4. Ecnn npubop obopyaoBaH UMMYMbCHLIM BbIXOAOM, TO MPWU HaxaTun
kHonku "MpocmoTp " nosiBuTca coobluenme:

BbixogHown curHan
Hopmup. UmMnynec
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[nst HaCTPOVKM MMMNYNbLCHOIO BbixoAa He0bXoaMMO HaxaTb KHOMKy "Beoa".

Ha gucnnee nosiButcea coobuyeHue:
Bec umnynsca, m®
[uMcneHHoe 3HaveHune]
[ns n3meHeHus 3HadeHust Beca MMMynbca HeobxoaMmo HaxaTb kHornky "Beoa". B
cTaplweM paspsge NossBUTCA MUralwuin NPAMOYronbHUK. N3meHeHne 3HaveHust
BbIOpaHHOro paspsiia OCYLLEeCTBMSIETCS HaxaTuem kHomku "ApxuB", nepexon K
cneaylolleMy paspsgy — kHonkoit "Mpocmotp U, k npeabioyliemy — kHomkoi
"Mpocmotp . dukcaumns BLIGPAHHOTO 3HAYEHWSI NPOU3BOAUTCS HAXKATUEM KHOMKM
"BBoa", oTMeHa BBeAEHHOro - kHonkow "M".
[ns nepexoga k cnegyolemMy napameTpy HeoGxoouMo HaxaTb KHonky "MpocMoTp
U". Ha aucnnee nosiBUTCS COOBLLEHME:
OnuTt. umnyneca, ¢
[uncneHHoe 3HayveHune]

Ona n3amMeHeHns 3Ha4yeHUs ANUTENbHOCTM MMMNYNbCa HEOOXOAMMO HaxaTb KHOMKY
"Beoa". B crtapwem paspsge nosiBUTCH MUrarolmi NpsSMOYronbHUK. V3smeHeHne

3HayeHns BbIOpPaHHOro paspsiAa OCYLECTBNAETCA HakaTtuem KHorku "Apxwus",

nepexof K criepytoliemy paspsigy — kHorkoit "Mpocmotp U, k npegpioyemy —
kHonkoit "MpocmoTp 1", dukcaums BEIBPAHHOMO 3HAYEHNS NPOU3BOANTCS HaXaTMEM
KHoMkn "BBoA", oTMeHa BBeAeHHOro - kHonkon "M". Bbixog n3 pexuma HacTpOnKu
UMMNYNbCHOro BbIXxoda OCyLlecTBNAeTcs HaxaTtuem kHonku "M". KoHTakTbl pene
MMMYNbCHOro BbiIX04a BbiBEAEHbI HA KNeMMHUK "C".

8.4.5. Tlepexog k BbIGOPpY pexuma paboTbl nocnegoBaTenbHOro
nHTepdbelica ocyliecTenseTcss Haxatuem kHomku "Mpocmotp ". Ha aucnnee
NnosiBUTCSi COOOLLEHME:

WHTepdenc
[Tyn]

[Tvn] 3aBMCUT OT ycTaHOBNEHHOrO B Npubop uHTepdelica:

8.4.5.1 "RS-485". HaxaTtune kHonku "BBoA" npvBeaeT K BXoAy B HACTPOMKM
CBA3M:

[MpoTokon
MODBUS
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Ons nepexoga kK cnegywouweMy napametpy 6e3 uaMeHeHusi npoTokorna obmeHa
Heo6XxoaMMO HaxaTb KHomMKy "lMpocmoTp U". Ina n3meHeHus' NpoToKoNa HaxMuTeE
kHonky "Beoa". B neBoM HwxHeM yrny gucnnes nosiBUTCA Muralowmin ksagpaT —
npurnaweHne K u3MeHeHuo 3HadyeHus. Haxatmne kHonku "MMpocmoTtp" npuBegeT K
cMeHe npoTokona obmeHa c¢ "MODBUS" Ha "Touka-Touka" n obpatHo. dukcauus
BbIOpPAHHOIO 3HaAYeHUs1 NPOM3BOAMTCA HaxaTuem kHomku "BBoa”. [ns nepexoa K
cregyoLlemMy napameTpy Heobxoommo HaxaTb KHorMky "lMpocmoTp U". Ha gucnnee
nosiBUTCS1 COObLLIEHME:
Anpec
[uncneHHoe 3HaveHune]
[nsi nameHeHns 3Ha4YeHNst ceTeBOro agpeca HeobxoamMmo HaxaTb kHonky "Beoa”. B
cTapweM paspsge 3HadeHuss agpeca MosSBUTCS  MUralowui  NpsMOYrofbHUK.
M3ameHeHne 3HayeHus BbIOpaHHOrO paspsga OCYLLEeCTBASAETCA HaXaTUeM KHOMKU
"ApxuB", nepexos K crneaywollemy paspsay — kHonkoit "Mpocmotp ", «
npeablgywemy — kHonkom “lMpocmoTp fi". ®ukcaums BbIOPAHHOIro 3HAYeHus
NPOMN3BOANTCA HaXKaTueM KHonku "Beoa", oTMeHa BBEAEHHOrO - KHornkon "M".
[ns nepexopa k cnegylowemy napameTpy Heobxoaumo HaxaTb KHonky "lMNpocmoTp
U". Ha oucnnee nosieuTcA cooBLIEHNME:
CkopocTb, but/c
[uncneHHoe 3HayeHue]
[Ona “3MeHeHus CKOpOCTU CBs3M HeobXxoouMmo HaxaTb KHomnky "Beoa”. B nesom
HWXHEM yrny AUCnnes NosiBUTCA MUraloLwunin KBagpaTt — npurnalieHme K MU3MeHeHuio
3HayeHund. Haxxatume kHonku "MNpocmoTp " v "MpocmoTp yr npvBeneT k nepebopy
BO3MOXHbIX BapnaHToB ckopocTu cessu: 1200, 2400, 4800, 9600 6uTt/c. dukcauus
BbIOpAHHOrO  3HayeHus1 MpoOU3BOOUTCHA HaxaTuem kHomku "Beopg", oTmeHa
BBEEHHOrO - KHonkon "M".
[na nepexopa k cnegylwemMy napameTpy HEOOX0AMMO HaxaTb KHomky "TpocmoTp
U". Ha gucnnee nosiBuTCS COOBLLEHME:
KoHTponbHbI 6UT
Het
[nsi nsMeHeHus1 KOHTponbHoro 6ruta HeobxoaumMo HaxaTb KHomky "Beoa". B nesom

HWXHEM yrny gucnned noasuUTca MMFaIOLLI,VII?I KBagpaTt — npurnawieHne K "SMeHeHuro
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3HaueHus. Haxatue kHonku "Mpocmotp 1" unm "Mpocmotp " npusenet k nepeGopy
BO3MOXHbIX BapWaHTOB KOHTPOSbHOrO Outa: HeT, 4eT., HeuveT. Dukcauums
BbIOpaHHOTO  3HaYeHUst MNPOUM3BOAMTCS HaxaTMem kHorku "BBoa", oTmeHa
BBEEeHHOro - kHonkon "M".
8.4.5.2 "RS-232". Y atoro uHTepdpenca HacTpoek HeT. [locTyneH TOnbKo
pexum NpoBEPKW, ONS BXO4a B KOTOpbIA HeobGXxoaumo HaxaTb kHomky "Beop”. Ha
avcnnee nosiBUTcsA cooblieHune:
Tect
PaspbiB
Mpn 3amMblkaHUK KOHTAKTOB 2 U 3 KrnemMmHuka "k ABM" n ucnpaBHoM mHTepdelce
coobueHre "paspbiB" OOMKHO CMeHUTbCs coobuleHnem "ycnex". Ecnu paHHble
NPVHUMAIOTCA C UCKaXXEHUSIMKU, MOSIBUTCSI coolOlleHne "uckaxenue". Bbixog u3
pexunma nNpoBepKM OCYLLLECTBNAETCA HaxXaTuem KHonkm "M".
8.4.6 lepexon K MPOCMOTPY PacXOL4HOW XapakTepUCTUKM B TabnuyHOM
BMae ocyllecTenseTca Haxatnem kHonkm "Mpocmotp . Ha aucnnee noseutca
coobLeHne:
Tabnuua

lMocne BTOpu4HOro Haxatus Ha kHonky "Beoa" Ha Aucnnee nosiBATCA

3HayeHue pacxofa Ans ypoBHs, paBHOMY 20% OT MakCMmarnbHOro:
H =20 % ot Hmax
Q = [uncneHHoe 3HaveHne] M3y

DNanbHeiiluee Haxatue Ha kHonky "MpocmoTp " BhIBOAMT Ha Aucnneit 3HauveHus
pacxoga ans 40, 60, 80 n 100 nNpoLeHTOB OT MaKCMMarnbHOro ypoBHS. Bbixon n3
pexuma NpocMoTpa Tabnuvupbl NPOU3BOANTCS HaXaTUeM Ha kHonky "M".

8.4.7 Mepexon Kk ynpaBneHuto cpabaTbiBaHUS YCTaBOK OCYLLECTBNAETCHA
Ha)kaTueMm KHomkum "MpocmoTp U". Ha gucnnee nosiBuTCS COOBLLEHME:

YcTtaBku

MprGop MOXeT GbITb YKOMMIEKTOBaH 1, 2 Unun 3 perne ¢ HopMarnbHO Pa3oMKHYTbIMU

KOHTaKTamu, Kaxxaoe 13 KOTopbix MOXeT paboTaTtb B ABYX pexumax (1 nnm 2).
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VpoeeHe "BEIT

ypoBeHE "OTHIT Vi

ZAMEHYTEI

KOHTaKTE
pene

PASOMEHYTE

B pexvme 2 kOHTaKTbl pene 3aMbIKaloTCs MpU ypoBHE MeHbLUe 3HaveHns "BKI" n

pa3smblkaloTcs Npy ypoBHe Gonblue 3HaveHus "OTKN".

YpoeeHE "OTEIT

VpoeeHe "BEIT s

ZAMEHYTEI

KOHTAKTE
pene

PASOMEHYTE

Pexvm paboTbl BbIOMpaeTcs aBTOMaTU4eCkn Npu yctaHoBke ypoBHen "BKIN" n
"OTKJT": ecnu ypoeHb "BKIJ1" 6onbLie yposHsa "OTKI1", To BbiGpaH 1, ecnu ypoBeHb
"BKJT" meHbLue ypoBHs "OTKIT", To BbibpaH 2. KoHTakTbl perne ycTaBoK BbIBEAEHbI
Ha OOQHOUMEHHbIE KNeMMHUKK: ycTaBka "B" Ha knemMHuk "B", yctaBka "H" Ha
knemmHuk "H" n yctaeka "C" Ha knemmHuk "C".
[na npocMoTpa ypoBHsi cpabaTbiBaHWS YCTaBKU HEOOXOAMMO HaXaTb KHOMKY
"Beoa". Ha gucnnee nosiBUTCA HaanNuCh:

YctaBka B — BKJ1, %
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[uncneHHoe 3HaveHune]

roe [uucneHHoe 3HayeHue] — BenuuuMHa B MPOLEHTax OT MaKCMManbHOro YpOBHS.
Ons nameHeHnss ypoBHS cpabaTbiBaHUsi HEOOXOAMMO MOBTOPHO HaXaTb KHOMKY
"Beoa". Ha gucnnee nosBMTCA NpuyrnawieHne B BUAE MUratoLLEero Kypcopa.

Haxatue kHonku "ApxuB" yBenuumMBaeT Ha eanHULY 3HavYeHue pa3psga, Ha KOToOpoMm
HaxoauTca Kypcop. HaxaTtwe kHonok "lMpocMoTp" nepemeltaeT Kypcop Ha OOHY
nosuumio. drkcauns BBEAEHHbIX 3HAYEHWU ypoBHeN cpabaTbiBaHUSA BbINOSHAETCA
Haatmem kHonkn "BBoa", oTMeHa BBeAEHHOro Haxatuem kHonku "M". Ecnu
BBEOEHHbIE 3HAYEHWUs] KOPPEKTHbl, TO OHW OCTaHyTCA Ha Aucnnee, B MPOTUBHOM
criyyae nosiBUTCSt Kypcop B NO3ULMKU OLUMGOYHOTO 3HAYEHUS:

YctaBka B — BKI1, %
105

Mepexon Kk ycTaHOBKE MOpora OTKIIOYEHUS MPOU3BOAUTCS HakaTUEM KHOMKM
"Mpocmotp U". Topor OTKMIOYEHWS YCTAHABNMBAETCS aHAMOMMYHO  MOpPOry

BKIMKOYEHUA, HO AOJKEH ObITb 6onbLUE UM MeHbLLE nopora BKIHoYeHnA.

BHumaHue! Hedonycmumo paseHcmeo 3HauyeHul yposHel BKIMOYeHUs U

OMKJTIO4YeHUH.

Mepexon Kk ynpaBlieHuto cneuyrou.tem YCTaBKOVI OCyLLeCTBNAETCA HaXaTnem KHOMKU

"Mpocmotp U".

8.4.8 Tlepexogq K cnegywowemy MNyHKTY, CNyXeGHOMY  MEHIo,
OCyLECTBAAETCA HaxaTneM Ha kHonky “Mpocmotp U*. Ha aucnnee noseutcs
coobLLeHune:

CnyxebHoe MeHIo

Mocne HaxaTtusa Ha kHonky "BBoa" Ha aucnnee nosiBUTCSt cOOOLLEHME:

Beegute naponb
XXXXXX
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npu 3TOM B CTapllem paspsiie NOSBUTCS MUralowuii NpsiMoyronbHUK. MameHeHune
3Ha4yeHUs BbIOPAHHOTO paspsiga OCYLUECTBMAETCA HaxaTuem KHomku "Apxume",
nepexon Kk cneaytoliemy paspagy — kHonkon "Mpocmotp ", k npedbiayliemy —
kHonkoii "Mpocmotp 1". MoaTeepxaeHne HaBpaHHOrO 3HAYEHWs MPOU3BOANTCS
HaxkaTuem KHonku "BBoa", BbIXO4 U3 pexxuma BBoAa Napons HaxaTuem kHorku "M".

8.4.8.1. lNpun npaBurbHOM 3HayYeHWW BBELEHHOIO NApPONsA Ha gucnnee
NnosIBUTCS cooOLLIEeHNE:

MHoxuTenb
[uncneHHoe 3HaveHue]

Ona nM3MeHeHMs1 3Ha4YeHUs MHOXUTENst HeobxoaMmo HaxaTtb kHorky "Beop". B
cTapweM pa3spsge MNosiBUTCS Muratolwmid NpsSIMOYrofibHUK. MameHeHne 3HayeHusi
BbIOpaHHOIO paspsida OCYLUECTBISETCS HaxaTueM KHomku "ApxuB", nepexop K
cnegywolemy paspsgy — kHornkow "lMpocmoTp U« npeablgywemMy — KHOMKON
"MpocmoTp fi". dukcaums BLIGPAHHOTO 3HAYEHUS! NPOU3BOANTCS HAKATUEM KHOMKM
"Beoa", oOTMeHa BBedeHHOro HaxaTtuem kHonku "M". MHOXuTenb pacxoga
N3MeHsieTCs NpyM HeobXoOUMOCTN KOPPEKUMM HaNOPHO-PaCcXOAHON XapaKTepPUCTUKK
pacxogomepa npu HEM3MEHHOM 3HaYeHUN AManas3oHa U3MEHEHNsT YPOBHS.

8.4.8.2 Tlepexog Kk cneaywoweMy MyHKTY, pPeXuUM WU3MepeHus,
ocyllecTenseTca Haxatuem Ha kHonky "Mpocmotp U". Ha aucnnee noseutcs
coobuieHmne:

pPeXnM n3MepeHus
[pexnm]

[nsa nameHeHus pexuma namepeHns HeobxoaMMo HaxaTb KHOMKy "Beoa". B nesom
HIDKHEM Yry OUChnes NosIBUTCS MUraloLmMin KBagpaT — NpurnalleHne K U3MEHEHMIO
pexvma. Haxatue kHonku "Tpocmotp " unm "Mpocmotp " npueenet k nepeGopy
BO3MOXHbIX pexumos: "1", "2", "3", "4". ®wukcauma BbIGpaHHOrO 3HayeHus
NPOMN3BOAUTCA HaXXaTUeM KHonku "BBoa", oTMeHa BBEAEHHOrO - KHornkon "M".

8.4.8.3. MNepexoa Kk cneayowemMy MNyHKTY, KanubpoBke, OCYLLECTBSETCS
HaxaTueMm Ha kHonky "MpocmoTp U". Ha aucnnee nosisutcst cooblueHme:

Kanubposka

Bxoa B MeHI0 KanubpoBkK OCyLLECTBNSETCA HaxkaTneM kHonku "Beoa”. Mpu 3ToM Ha

9KpaHe noABnUTCA coobLeHue:
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Tok Tepmonp., MKA
[uncneHHoe 3HaveHwne]

3HayeHne Toka TepM0npe06paaoBaTenﬂ yCTaHaBnMBaeTCA paBHbIM 3HA4YE€HUIO TOKa

Io, BTekatowero Ha 1-yio knemmHyto konogky MMM npy nogknioyeHHOM AaTymke
(AMN-11; AMN-13). BenuuMHa 3TOr0 TOKA W3MEPSIETCS  MMKPOAMMNEPMETPOM,
BKIMIOYEHHbIM B pa3pbiB NpPoBOAa, NOAKIIOYEHHOro K 1-om konogke. Onsa nameHeHus
YNCMEHHOro 3Ha4YeHus Toka TepmonpeobpasoBaTens HeOOXOAMMO HaXaTb KHOMKY
"Beoa". lNocne nosiBneHust npurnaleHusi K M3MEHEHW0 3Ha4YeHus Toka B BuAe
MUralLLlero Kypcopa Heobxooumoe 3HavyeHue YCTaHaBMMBAETCS  KHOMKaMu
"Mpocmotp " (yBenuuenne sHaueHna Ha 1) u "Mpocmotp U" (yMeHblueHne
3HayeHns Ha 1). Prkcaumsa BBEAEHHOro 3HaYEHUsI MPOU3BOAUTCS HaXKaTUEM KHOMKM
"BBoa", oTMeHa - HaxkaTnem KHornku "M".

8.4.8.4. lMepexon Kk cnegywweMy MNyHKTY — Hacmpolka usmepumerisi
memnepamypbl — OCYLLECTBRAETCA HaxaTueM kHonku "Tpocmotp U". Ha aucnnee
nosiIBUTCS coolLLeHne:

Temnepatypa, °C
[4ncneHHoe 3HaveHue]

[Nsi U3MEHEHMSA YMCINEHHOrO 3HaYeHUs1 TemnepaTypbl HEOOXOAUMO HaXaTb KHOMKY
"Beog". Nocne nosBneHWs NpurnaweHnst K U3AMEHEHNIO 3HaYeHus TemnepaTtypbl B
BMOE MWraloLero Kypcopa HeobXoAMMOe 3HayYeHue YCTaHaBNMBAETCS KHOMKamu
"Mpocmotp 1" (yBenuuenne saHauyeHms Ha 1) n "Mpocmotp " (ymeHblueHne
3HayeHust Ha 1). Prkcaumsa BBEAEHHOro 3HaYEHUs] MPOM3BOAUTCS HaXKaTUEM KHOMKM
"BBoa", oTMeHa - Ha)kaTuem KHonku "M".
YucneHHoe 3Ha4YeHne TemnepaTtypbl NoacTpanBaeTCs Nog nokasaHus TEpMOMETPa,
ycTaHoBneHHoro okono Arll. lMepea HacTpoOnKon namepuTens Temnepartypbl Npuoop
[OMKeH HaxXoAWUTbCSA BO BKIMHOYEHHOM COCTOSIHUM He MeHee 1 Yaca.

8.4.8.5. lepexoa Kk cneaywweMy MYyHKTY — HacTpoWka W3MepeHHOro
PacCTOSHUS — OCYLECTBRAeTcH HaxatueM kHonku "Mpocmotp U". Ha pucnnee
NnosiBUTCSt COOOLLEHME:

PaccrosHue, m
[4ncneHHoe 3HaveHmne]
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Onsa gatumkoB All-13 uMcneHHoe 3HayYeHne [OIMKHO ObiTb PaBHO PACCTOSHMIO OT
draHua gatyuvka go oTpaxatend. Ons patumkoB All-11 4yncneHHoe 3HaveHue
OOMKHO ObITb paBHO PACCTOSIHUIO OT BbICTyMNawLlen 4Yactu dprnaHua gatyvka go
oTpaxartens. [Onsi M3MEHEeHWsi YMCIIEHHOro 3HAYeHWUs PacCTOsIHUSA HeobGXoaMMo
HaxaTb kHonky "Bsog". Mocne nosBneHus npurnaweHns K U3MEHEHUIO 3HayYeHus
paccTosiHUS B BUAE MUraroLLero kypcopa Heobxoanmoe 3HavyeHve ycTaHaBMBaeTCs
kHonkamu "Mpocmotp 1 (yBenunyeHne 3HaveHns Ha 1) u "lpocmoTtp Yr
(ymeHblUeHne 3HayeHusa Ha 1). Pukcaums BBEOEHHOrO0 3HaAYeHWUs MPOU3BOAMTCH
HaxxaTuem kHomku "BBoa", oTmMeHa - HaxaTtmem kHonku "M". lMocne BBeaeHus
N3MEHEHUI B HACTPOMKM pacxogomepa HeoOXOOUMO HECKOMbKO pa3 HaxaTb KHOMKY

"M", pobuBLIMCh Nepesarpysku pacxogomepa.
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9. BOBMOXHbIE HEUCINMPABHOCTHU

M CNOCOBbl X YCTPAHEHUA

9.1. YcTpaHsiTb 0GHapY>KeHHblE HEVCMPaBHOCTM AOMYCKaeTCs TOMbKO Npu

OTKITIOYEHHOM OT CWIIOBOIA CETU PacxodoMepe.

9.2. [lepeyeHb Hanbonee 4acTo BCTpeYawLwmnxca WM BO3MOXHbIX

HeucnpaBHOCTEN NpusedeH B Tabn. 2

Tabnuua 2

HaumeHoBaHune
HEeUc-NpPaBHOCTY,
BHELUHME MPOSBNEHNs U
ponon- HUTEnNbHbIE
Npu3HaKn

BeposiTHas npuynHa

Cnocob ycTpaHeHus

Mpw BKNOYEHNN
NUTaIOLLErO HaNpPsKEHUS
He roput undgposomn
auncnnen

MokasaHus pacxogomepa
(pacxop, ypoBeHb)
3HaAYNTENBHO
NpeBbILLAT pearbHble
BCreAcCTBME
BO3HUKHOBEHWS NOMEXM
B aKyCTUYECKOM KaHane

OrtcyTtcTByeT
HanpsPKeHue ceTn

O06opBaH ceTeBON
kabenb

Meperopenu
npefo-xpanutenu FU1 n
FU2

HeBepHo nsrotoBneHa
3BykoBoAHas Tpyba, unm
3NEMEHTbI KOHCTPYKLIMK
BOAOBOAA MeLualoT
BbI-NMOMTHEHMIO
N3MEepPEHUI, Nnn B
npouecce aKcnny-atauum
Ha BHYTPEHHWX CTEHKax
WNN Ha KOHUEe
3BYKOBOAHOWN TpYObl
obpasoBanncb HapoCThbI

YCTpaHuTb NpuynHy
OTCYTCTBUSA CETEBOrO
HanpsKeHus
BoccraHoBuTb ceTeBon
kabenb

OTknounTb pacxogomep
oT ceTu. OTKPbITb KPbILLKY
MM n sameHnTb
npegoxpaHuTenu

OTBUHTUTL ABA BUHTA,
OTKPbITb KPbILLKY.
MoaknounTb ocumnnorpad
K kKnemmam 5 un 2
coeanHe-Husa ¢ All.
Y6eauTbcs B Hann4mnm
nomexu (CM. NpUnoxeHue
2, anopa 3) VicnpaButb
KOHCTPYKLUIO YCTAHOBKM
All gnsa yctpaHeHus
nomexmu

9.3. HeucnpasHocTtn, OGHapy)KVIBaEMbIe cpeacrteamMmm camogunarHOCTUKN.

9.3.1. lNpm BKMOYEHNM 1 BO BpeMs paboTbl Npnbopa BCTPOEHHasa cuctema

CaMoanarHoCTuUKM BbINONMHAET NPOBEPKY OTAENIbHbIX Y3110B an6opa. B cny4yae
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OGHapy)KeHI/Iﬂ owmnbok cuctema BblBedeT Ha Aucnnen Koa HeuncnpaBHOCTN WU

NoACHEHMe, a npu Hanum4umm y an60pa TOKOBOIro BbiXOAda BeJliM4YMHa TOKa 6y1.'l,eT

CTYNeH4YaTo M3MEHHATbLCA OT MUHMManbHOW OO0 MakcumanbHou u obpaTtHo. Cnmcok

NPWUYMH HENCNPABHOCTEN U cnocobbl nx yCTpaHeHnda npuBeneHbl B Tabn. 3.

Tabnuua 3

Ne CoobLe-H

Hewncrpas- ne Ha BosmoxHas npuunHa Cnocob ycTpaHeHus

HOCTHM avcnnee

0 * OTKNOYEHNE NUTaHWSA WNcknounTb  OTKNOYEHME

nuTaHus

c01no05 | Ownbka OTKa3 MUKPOCXEMbI OTnpaeka npubopa
namsaTu namaTu opra-H13aLun-u3rotToBuTe

o

c06 no11 | Ownbka Otka3 Mukpocxembl yacoB | OTnpaBka npubopa
Tanmepa pearnbHOro BpeMeHM. opra-H1M3auun-us3rotoBuTe

nto.

12 He Cbon 4acoB peanbHOro | YCTaHOBUTb TeKyLiue
yCTa-HOBM | BpPEMEHMU 4aTy 1 BpeMs CorfacHo
€Hbl Yachbl pyKoBOACTBY MO

aKcnnyaraumm

13 Temnepa-T | gedekrt B uenu 3amMeHuTb Unu
ypa BHE | TepMogaTyuvka OTPEMOHTMPOBATL
AmnanasoHa Kabene.

14 Het HedbekT B Kaberne cBs3u OGHapyxuTb 1 YCTPaHUTb
axo-curHan | All c MMn. KOpPOTKOE 3aMblkaHune unu
a 0o06pbIB B kabene cBa3un.

MpocywnTb
CoeanHuTenbHbI kKabenb | coeauHU-TENbHbIN
unu Al 3anuTt Bogon. kabenb unu All
Ha uany4atowien O4YncTuTb
nosepxHocTn All n3ny4yaroLyro
ob6pasoBarncst HapocT NOBEPXHOCTb.
BelLllecTBa.
Ha noBepxHocTn TonwmHa neHbl Ha
KOHTpOnupyemow cpeabl NOBEPXHOCTK
obpasoBanacb neHa. KOHTPONUpyeMoi
XKMOKOCTU HE JOMKHa
npesbliwatb 30-40 mm

15 Mepenon-H | ypoBeHb paBeH unu YcTtpaHeHne aBapun

eHne 6onblue MakcMmarnbHOro

3HayYeHus B BOJOBOAE

* - hMKCUpyeTCHa B apxuBe NepepbIBOB yveTa
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10. TEXHUYECKOE OBCIYXXUBAHUE

10.1. O6Lwme yka3aHus.

10.1.1. TexHudeckoe o0OCMyXVMBaHME pacXOLOMEPOB MNPOM3BOAUTCA
npegnpustuem-notpedutenem. CHumatb NnomMBbl (MacTuyHble neyYatun) B Te4eHne
rapaHTUAHOTO  Cpoka  MMeeT  MpaBo  NpeanpusiTMe-u3roToBUTENb UMK
YMONMHOMOYEHHbIE OpraHM3aumu.

10.1.2. Tlocne ycTpaHeHusi HeucrnpaBHOCTENW HeoBXO4MMO NpPOBECTU
NPOBEPKY PacxoAOMEepPOB Ha HOpMarbHoe PYHKLVMOHUPOBaHME.

10.2. Mpodunaktuyeckoe obcnyxmeaHme NpoBoaUTCA pas B 2 roaa, ecnm
yCrnoBwusi aKcnnyaTaummn He TpebytoT 6onee yacToro o6cnyxmBaHums.

Mpu npodunakTnyeckom obcnyxmBaHUM MNPOBOSATCA  criegylowme
paboThbl:

- BHELUHWIA OCMOTP;

- MNpoBepKa COCTOSIHUSI BHYTPEHHUX CTEHOK 3BYKOBOAHOW TpyObl (npwu

ee Hanuuuwn);

- npoBepKa YUCTOTbI U3nyyaroLen nosepxHoctn All;

- npoBepka cocTosiHusi kabensi cesi3n mexay Al v MM,

10.3. OcHoOBHble npaBuna MOHTaXa W PeMoHTa pacxogomepoB. Bce
onepaumu Npon3BOAUTb MPWN OTKITIOYEHHbIX OT CETU pacxogomepax.

10.3.1. NpaBuna pa36opku All.

Pasbopka Al Npon3BoOAMTCA B CrieaytowemM nopsake:

e  OTBEPHYTb HAXMMHYIO raviky canbHvKa, YNnoTHSIOLWEero BBog kabens;

e  OTBEPHYTb KPbILLKY;

e  OTBEPHYTb ABE rakn 1 CHATb MNeYaTHyI nnary.

Bobiweawmue ns ctpos getanu Al 3ameHnTb.

C6opka All npousBoguTcs B nopsiake, oOpaTHOM OMUCaAHHOMY BbILLE.
Pe3b0y KpbILLKM U HAXWMHYIO Fanky nepepf 3aBuvHYMBaHWeM HeobxoaMmo cmasaTb

repMmeTuKom.



11. NPABUNTA XPAHEHUA

XpaHeHne pacxogoMepPOB [OOIMKHO OCYLLECTBASTLCA MO YCNOBUAM
xpaHeHus 3 no NOCT 15150.

11.1. Pacxogomepbl B ynakoBke npeanpuaTUS-U3roToBUTENs, B
3aBNCUMOCTHM OT CPOKa, MOTYT XPaHUTLCA B YCIOBUSAX KanuTarnbHbIX OTannMBaeMbiX
NMoOMeLLEeHNA, NpyU OTCYTCTBUM B BO3AyXe MapOB KWUCMOT, Lenovein u [pyrux
BPEAHbIX BELLECTB, BbI3bIBAOLLUX KOPPO3KHD.

11.2. Cpok XpaHeHusi pacxogomepos B ynakoBke

npeanpusaTus-nsrotosuTens - 1 roa.

12. TPAHCINTOPTUPOBAHUE
YcnoBusi TpaHCNOPTMPOBaHWS Pacxo4oMepoB AOIKHbI COOTBETCTBOBATL
ycnosusim TpaHcnopTupoBaHusa 5 no FOCT 15150.
Mepen TpaHcnopTUpoBaHMEM MPUGOPbLI U AOKYMEHTauMsl, BXOASLUME B
pacxonoMep, AOMKHbI ObITb ynakoBaHbl.
PekomeHayeTcs  ucnonb3oBaTb TPaHCMOPTHYIO Tapy W MNEPBUYHYHO

ynakoBKy NpeanpuUsTUS-U3roToBUTenNsl.

13. MOBEPKA PACXOOMEPA

13.1. lNepBnyHaa nosepka pacxogomepa NPOBOAUTCHA NPWU BbiMycke U3
npou3BoacTea.
13.2. Tllepuoagmyeckas noBepka pacxogomepa MnpoBOAUTCS  MpU
3KcnyaTaummn He pexe Of4HOro pasa B 2 roga.
13.3. BHeouepegHas noBepka pacxogomMepa  MpoBOAWUTCA  Npu
aKcnnyaTaummn B criegyowwmx cnyyasx:
e  1oCne pemoHTa;
e npu HeobxoanmocTn YAOCTOBEPUTLCA B NCMpPaBHOCTU
pacxogomepa;
e npu noBpexXaeHnn nnomosI " yTparte OOKYMEHTOB,
NnoATBEPXAAoLWMX MNPOXOXAEHUE pPacXxo4oMepoM  MepuoanyecKon

NOBEPKN,

39



e  MpV BBOAE B 3KCMyaTaLMio nocre xpaHeHus 6onee AByX ner.
MoBepka pacxogoMepa MoOcCre YCTPaHeHUs HEeUCNpaBHOCTENR, He
BIMAIOLLMX Ha METPONOrMYeckue XapakTepucTuKM (3ameHa npegoxpaHuTene,

NpoBOAOB, pa3bEMOB U T.M.), HE NPOBOAUTCS.
13.4. MeToguka noBepku pacxogomepa
13.4.1. Onepaunm noBepkm

Mpy NpoBeAeHUN NOBEPKU AOMKHbI ObITb BbIMONHEHBI ONepaumu,

yKazaHHble B Tabn.4:

Tabnuuya 4
HaumeHosaHue onepayuu Homep nyHkma
lMpoBepka BHeLUHero Bmaa 13.4.5.1
Onpo6oBaHne 13.4.5.2.
OnpegeneHne OCHOBHOW MOrPeLIHOCTH 13.4.5.3

13 13.4.2. Cpencrea nosepku
13.4.2.1. [oBepKka BbIMNOSHAETCS HATYPHBIM CMOCOOOM MPU MOMOLLM
LWMTa-oTpaxaTens U3 oTpaxarolero 3Byk mMaTepuana (Metanna, Aepesa U T.4.)
pa3MepoM He MeHee:
0,7 x0,7 m gna AlM-11 un
0,2 x0,2 m gna All-13.
Mpy aTOM NpUMEHATCS crneayoLme cpeacTea:
- cekyHaomep «Arat»c LeHon genexus 0,2 c;
- TepmoMeTp ¢ npeaenamm namepenus ot 0 °C go 50 °C no NOCT 2323-73;
- TMrpomeTp ncuxpomeTtpuyeckun BUT-2 ¢ npegenamm namepeHns
oTHocuTenbHou BnaxHocth ot 20 7o 90 % no FOCT 6363-52;
- bapomeTp-aHepona M67 ¢ npegenamu nsamepeHus gaenenust ot 610 go
790 mm pT. cT. no TY 912-500-TY1;
- pyneTka aTTecToBaHHas ¢ npegenamu namepenust 0 — 3 m.
[onyckaeTcs NpyMeHeHne ApYrnx CpeacTB M3MEPEHUI C aHanormyHbIMm

nnn nyvYwnmMm MeTposriorm4eCKMMmn xapakrepucTtmkamun.
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13.4.2.2. Bce cpeactBa MOBEpkM [OOMKHbl ObiTb MOBEpPeHbl U UMETb
OeNCTBYOLLME CBMOETENbCTBA O MOBEPKE UMM OTTUCKU NMOBEPUTENBHbBIX KNENM.
13.4.3. TpeboBaHusa 6esonacHoCTH
13.4.3.1. K npoBegeHuio noBepkM AonyckarTca nuua, usyvmslune
PykoBoacTtBo no akcnnyarawuumu.
13.4.3.2. lpu ycTaHOBKE M MOHTaxe pPacXOAOMEpOB [AOSKHbl CTPOro
cobnopgaTtbCcs npaBuna TeXHUKM Oe30nacHOCTW, U3NOXEHHble B pasgene 6

"YkasaHus mep 6esonacHocTu".

13.4.4. YcnoBus noBepKkun 1 NOArOTOBKA K HEN
Mpu npoBeaeHNM NOBEPKM JOMKHbI COBNIOAATHCA CneayoLmne yCroBus:
e TemnepaTypa oKkpyxatollero sosayxa (20 = 5) °C;
e OTHOcuTenbHasa BnaxHocTb oT 30 Ao 80 %;
e artmocdepHoe aasneHune ot 0,084 no 1 Mlla (ot 630 go 800
MM pPT.CT.);
e MUTaHWe OT CeTV NMEPEMEHHOro Toka HanpskeHnem (220 = 4,4)
B, vactoToin (50 & 0,5) I'y;
e OTCYTCTBME BUOpPaALIMU, TPACKU, MArHUTHOIO MOfsi, KPOME 3EMHOTO;
e rnepepj Hayanom MoOBEepPKU pacxodoMep OOMKeH ObiTb BblAepXaH B
yKa3aHHbIX BbILLE YCNOBUAX B BbIKITIOYEHHOM COCTOSIHUM HE MeHee 1 y;
e pacxogomep OOIKeH ObiTb BblgepxaH B TedeHne 1 4 nocne
BKITHOUYEHMS HANPsHKEHUSA NMUTaHKWS.
13.4.5. MNposeaeHue nosepkn
13.4.5.1. lNpoBepka BHeLLHEro Bnaa.

Mpu npoBepke BHELHEro BMAa AOMKHO ObiTb YCTAaHOBNEHO COOTBETCTBME
MapKMpOBKM  ykaszaHHOW B pasgene "MapkupoBaHve ¥ nnomb6upoBaHue"
pykoBOACTBa MO 3JKCNnyatauuu, KOMMIEKTHOCTM pacxogomepa yKa3aHHOW B
nacnopTe, a Takke CoOXpaHHOCTb Nombbl Ha MIMA-P.

Mpu npoBepke BHELIHEro BMaa pacxogoMepa AOMMKHO OblTb yCTaHOBMEHO

OTCYTCTBME MEXaHNYECKNX nospe»qquMPl.
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13.4.5.2. Onpo6oBaHue pacxogomMepa

Mpu onpoboBaHun pacxogomepa [OIMKHO ObITb YycTaHOBREHO obLiee
YHKUMOHUPOBaHNE pacxogomepa (MepeknioyeHne cyeTyuka npu NOCTYMNeHun
CUrHanoB oT ftobol oTpaxatoLLen NoBepPXHOCTH) U ero paboTocnocobHOCTb.

13.4.5.3.0npegeneHne 0CHOBHOM OTHOCUTENBbHOW MOrPELUHOCTM
pacxogomepa

[nsa vcnbiTaHua Heobxoauma aTTeCTOBaHHAsA pyneTka Uinn NMHenka OJIMHON
He MeHee BENUYMHbI PacCTOSIHUS, PaBHOrO CYMME HEU3MEPSIEMOIO YPOBHSI U
OmnanasoHa U3MepeHusi, OTCYUTLIBAEMOrO OT MIOCKOCTK oTcyeTa All.

Mo rpagyvpoBouHOM Tabnuue, npuBedeHHOW B MnacnopTe pacxogomepa,
YCTaHOBUTb LWINT-OTpaxaTenb Ha pacctosHum ot All, cootseTtcTBytowem 20, 40, 60,
80 n 100 % oT BepxHero npegena W3MEHeEHWs YpOBHA (npunoxeHune 19).
LnT-oTpaxatenb [JomkeH ObiTb YCTAHOBMNEH Tak, 4TOObl €ro nmnockocTb U
reomeTpuyeckas ocb All 6bIMM B3aMMHO NEpPneHOUKYNsSpHbl. TOYHOCTb YCTaHOBKM
LMTa-oTpaxarens KoHTponupyetca pynetkon. OTc4eT nokasaHuii NpousBoguTcs C
NnoMoLLbI cekyHaomepa. [nsa aToro npu UKCUMPOBAHHOM 3HAYEHWU YPOBHS B
yKasaHHbIX TOYKax N3MepsieTcs Bpems yBenmyeHns NokasaHum cueTymka odbbema Ha
1 m®. Pacxopg BbluncnsieTcsi no goopmyne:

Qi = (3600 c/tuuc) = 1 M/,

rae tuw — BpEMS yBENUUYEHWS MoKa3aHui Ha 1 M>.

OcHOBHasi MOrpeLiHocTb O pacxogoMepa OnpedenseTcs Kak pasHOCTb
mexay daktuyeckum 3HaveHmem pacxopa Qi n 3HaveHvem pacxoga Q,, ykasaHHbIM
B rpafyMpoBOYHOM Tabnuue, oTHeceHHast K Qp, U BblpaXKaeTcs B MPOLIEHTaX.

MorpeluHoCTb onpeaenseTcsa no opmyne:
_Qi—0Op
Op

KonnyecTBo namepeHnin B Kaxaom M3 NATU YKa3aHHbIX KOHTPOSIbHbBIX TOYEK

S -100%

OOIMKHO ObITb HE MEHee Tpex.
MakcumarnbHoe 3HaYeHne BenuunHbl & NpUHNMMaeTcAa 3a OCHOBHYHO

NOrpeLHOCTb N3MepeHnd.

13.4.6. OchopmneHune pesynbTaToB NOBEPKN
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13.4.6.1. llo nonoxutenbHbIM pe3yrnbTatTaMm MEepBUYHON MOBEPKU Mpwu
BbIMyCKE M3 MPOW3BOACTBA AenaeTcs 3anvcb B MacnopTe pacxogomepa, Kotopas
CKpennsieTcs OTTUCKOM MOBEPUTENBHOrO Krenma.
13.4.6.2. TNonoxuTtenbHble pesynbTaTbl NEpUOAMYECKON W BHEOYepeaHOW
noBepku cnegyet ohopMnAaTb CBUAETENLCTBOM O MOBEPKE, a B nacnopTte Aenaetcs
3an1cb pe3yrnbTaToB NMOBEPKY.
13.4.6.3. lo pesynbTatam nepuvoaMyecko W BHeEOYEepeaHOW MOBEPKM
COCTaBIsIETCS NPOTOKOS, KOTOPLIN CKPENNAETCA OTTUCKOM NOBEPUTENBHOIO KneriMa.
13.4.6.4. lMpu oTpuuaTenbHbIX pesynbTaTax MNOBEepKM pacxodomep K
npUMEHEHNI0 He ponyckaeTcs. B nacnopte pgenaetcs 3anncb O HEMPUrOQHOCTU

pacxogomepa.
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