A E57eT

PACXOOOMEP-CHETHUK
ANEKTPOMAIHUTHbIN

B3J1IET NMNA

PYKOBOOCTBO MO 3KCIMIYATAUUA
LIKCA.407212.001 P32

©

Poccus, CankT-INeTepbypr

CpnenaHo B Poccumn



Cuctema meHepXxmMeHTa KayectBa AO «Banet»
ceptudmMumpoBaHa Ha COOTBeTCTBMUE
FOCT P UCO 9001-2015 (ISO 9001:2015)

AO «B3JIET»
yn. Tpedonesa, 2 bM, r. CankT-lNeTepbypr, POCCUA, 198097
dakc (812) 499-07-38 E-mail: mail@vzljot.ru

www.vzljot.ru

Call-ueHtp #8-800-333-888-7
GecnnaTHbIN 3BOHOK onepaTopy

A4 coeMHeHnd co cneunasimctomMm rno NHTepecyroemMy Bonpocy

2
S E5qeT



COOEPXAHUE

BBELEHWUE ... .. e et e e e e e eeaeae 4

FAPAHTUN USTOTOBUTETTA ..ot 5

1. OTTUCAHUE U PABOTA ...t e e e 6

1.1, HABHAUEHME. ... ..ccovi et e e e e e aa e e e eees 6

1.2. TEXHNUYECKNE XAPAKTEPUCTUKM ...uueeeeeeeeeeeiiinaneeeeeeeesensnnnaaeeeeseeessssnnnnnnns 7

1.3. MeTpOsiorMyeckne XapaKTEPUCTUKM ........euuurneeeeeeeeeeeeernnnaseeeeneeeenennnnnnns 8

R S o Loy -1 - F USRI 9

1.5. YCTPONCTBO U PABOTA .. e eeeeeeeiiiiiiii e e e e e e e eeeiiites e e e e e e et e e e e e e e eeeeennes 10

RS T I I o) R T o = To = 10

NIRSIZ Yoy oTo]7 oa y=Tol o2=Tox(oTalo 1V [=T o - I 11

LRSI B o=y LY T o =L o s o 13

1.5.4. BbIBOA MHMOPMALMM ....eeeeeieiiiiiee e e e eeeeetie e e e e e et e e e e e e e eeannnn s 14

1.5.5. CePBUCHDBIE MIYHKLIMM ..o 19

1.5.6. KOHCTPYKLMS ... 20

1.5.7. CUCTEMA COOPA AAHHDBIX ..o 21

1.6. MapKMpOBKa M MAOMOUPOBAHUE ........cceeeeeeeiiiiiiiieeeeeeeeeeiiinnnaeeeeeaeeeennnns 23

2. NCTMOJIbB3OBAHUE MO HASHAUEHUIO ... 24

2.1. DKCNNYaTaAUNOHHDBIE OTPAHUYEHMS .....cevveveeieiiiieieiieeeeeeeeeeeeeeeeeeeeeeeeeeeees 24

2.2. BbIOOp TMNOPA3MeEPa PACXOAOMEPA .....cccevvuneererriieeeeriineeererineeseernnns 25

2.3. T10Ar0TOBKA K PADOTE ...ovviiieiiiiiiiieeeeii e ee et e et e et e e e e e e 25

A S I (o 32 (o] Qo =T To > PP PPR 26

2.5. BO3MOXHble HENCNPaBHOCTU U METOAbI NX YCTPAHEHUS .....cvvveeeeennnnnn. 27

3. TEXHUYECKOE OBCIYXUBAHUE ..., 28

3.1. lNpoBepKa TEXHNYECKOTO COCTOSHMS ...uvverreneeeeertineeeeetiineeseesnnneesensnneens 28

3.2. METOOMKA MOBEPKM ...ceeeviieeeeiiiie e e e et e e e ettt e e e e et e e e e et e e e e et e e e easnn s 30

4. YNAKOBKA, XPAHEHWE N TPAHCITOPTUPOBAHWE ........ccovvvivviiiviviiiieeee 37

MPUNOXEHWME A. Bua cocTaBHbIX HaCTEN PACXOAOMEPA .....ceevveeerirnnaeeaeaaeeennnnns 38

MPUTTOXKEHUE B. CXEMBI BBIXOOB ...ucvvuiieeeiteiensesnsesseessesnssssnssssesnssssesssnsesneees 43

MPUNOXEHUE B. MNMpUnoXeHNsa K METOANKE MOBEPKM.....uuueeeeeeeeeiriiiiiaieeeaaeeennnnns 46
MPUNOXEHWUE . ICTOUHMK BTOPUYHOIO NUTAHNA pacxo4oMepPOB NUCMOSHEHNI

TTITA-113, 203 e 50

3
A E5qeT



HacTosawmm JOKyMEeHT pacnpoCcTpaHAeTCa Ha pacxogoMep-CHeTUNK
anektpomarHuTHein «B3JIET MMO» (nanee — pacxogomep) v npegHa-
3Ha4yeH AN 03HAKOMIEHUSA C YCTPOMCTBOM W MOPSIAKOM 3KCnryataumnm
pacxogomepos mncnonHeHuin MMQA-113, -213 (610K M3amepeHus B Kopny-
ce Tuna 2 ¢ ABymsi repmosBogamu) U ucnonHenuna MNrg-113* (6nok wms-
MepeHUs C repMopasbLEMOM).

B cBsa3uM ¢ nocTtosiHHOM paboTon No ycoBepLUeHCTBOBaHUIO Npubopa
B pacxogoMepe BO3MOXHbl OTIIMYMA OT HACTOSLLEro pykoBoACTBa, He
BNUSAIOLLME HA METPONOrnyeckne XapakTepucTukn n PyHKLMOHanNbHbIE
BO3MOXHOCTM npubopa.

MEPEYEHb MPUHATbLIX COKPALLEHNN

B - Bnok namepeHns;

BK - 6ok KOMMyTauuu;

Dy - AMamMeTp YCINOBHOro NpoxoAa pacxoaomepa;

Drp - AIMameTp YCrNoBHOMo Npoxoaa NnoABoAsLLero TpyGonposoaa;
MK - NepCoHarnbHbIA KOMMbIOTEP;

rnrpP - NepBUYHbIN Npeobpas3oBaTernb pacxoaa;

nya - NpaBuna yCTPONCTBa 3NEeKTPOYCTaHOBOK;

OOC - anekTpoasuxyLlas cuna;

AMP - 3MEeKTPOMarHUTHbIN pacxoaomep.

* % %

Pacxodomep-cuemyuk anekmpomacHumHbit «B3JIET [14» 3apeeu-
cmpuposaH 8 [ocyOapcmeeHHOM peecmpe cpedcme usmepeHuli PO
rnod Ne 60200-15 (ceudemesnbcmeo 06 ymeepxdeHuu murna cpedcme
usmepeHut RU.C.29.592.A Ne 58252/1).

Pacxodomep-cuemyuk anekmpomagHumHbit «B3JIET T14» coomeem-
cmeyem mpebogaHUsIM HOpMamueHbIX OOKYMEHMmMOo8 o 3/1eKmpomMae-
HUMHouU coemecmumocmu u 6e3onacHocmul.

YpaoctoBepsiowmne AOKYMEHTbl pa3dMeLleHbl Ha cante www.vzljot.ru
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FTAPAHTUUN N3TOTOBUTENA

|. N3roToBuTEND rapaHTUpyeT COOTBETCTBME PaCcXOLOMEPOB-CHETYMKOB 3S1EKTPO-
mMarHuTHbIx «B3JIET TMMNO» Bcex MCNOMHEHUA TEXHUYECKMM YCIOBUAM B rnpe-
Aernax rapaHTUMHOrO CpoKa, yKkasaHHOro B nacnoprte Ha msgenve, npu cobnto-
AEeHUMU creayroLmx yCnoBumn:

1. XpaHeHue, TpaHCnopTUpOBaHME, MOHTaX W 3KchnyaTaumsa wmsgenvs
OCYLLECTBNAITCA B COOTBETCTBUMN C TpeboBaHNAMM SKCnyaTaLlnoHHON
AOKyMeHTaLmMu.

2. MoHTax u nyckoHanagoyHble paboTbl NpoBedeHbl crneunanm3npoBaH-
HOM opraHuMsauuen, UMeKLen npaBo Ha BbIMNOSIHEHWE AAHHOro BuMAa
paboT.

Il. B cnyyae Bbixoga 060pyaoBaHMs U3 CTPOS, rapaHTUNHBIA PEMOHT NPOU3BOAUT-
CA B TOJIOBHOM WM PervoHarnbHbIX CEPBUCHBIX LIEHTPax, aBTOPU3MPOBaHHbIX
no paboTte c oGopyaoBaHnemM TOprosoi mMapku BaneT, npu cobnoaeHun ycno-
BUIA aKkcnnyaTaumMmn n TpeboBaHWUii, ykasaHHbIX B 9KCMMyaTaLMUOHHOW OOKYMEH-
Tauuu.

lll. N3roToBUTENb HE HECET rapaHTUNHbLIX 00513aTENLCTB B CrEeAYLWNX Cry4vasix:
a) OTCYTCTBYET NacnopT Ha usgenue;
0) n3genue nveeT MeEXaHUYECKNE NOBPEXAEHNS;

B) M3genue XpaHurocCb, TPaHCMOPTMPOBANOCb, MOHTUPOBANOCh MW 3KC-
nnyaTMpoBasnocb C HapylleHnem TpeboBaHWiA 3KcnnyaTauMoHHOW LO-
KyMeHTaLuM1 Ha u3nenue;

r) 66110 gonyuweHo 3amep3aHue (nepexos B TBepaoe ha3oBoe COCTOSHME)
KOHTPONMPYEMOW XMAKOCTM B NPOTOYHOM YacTu U3aenus;

A) OTCYTCTBYET UM noBpexaeHa nnomoda ¢ NoBepuUTesbHbIM KNenMoM;

€) n3genuve unu ero cocTaBHasl YacTb nogsepranochb pasbopke unu gopa-
ooTke;

X) rapaHTUsi He pacnpoCTpPaHSETCS Ha pacxodHble MaTepuarnbl U AeTanu,
NMeloLLME OrPaHNYEHHbIN CPOK CIYyKObl.

MHopmaumna no cepsucHomy oBCnyXMBaHUKO MpeacTaBfieHa Ha
cante www.vzljot.ru B pasgene CepBuc.
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1. OMNCAHUE U PABOTA

1.1. Ha3zHayeHue

Pacxogomep-cyeTunk anektpomarHutHeln «B3J1IET MMO» npegHa-
3Ha4YeH ans n3MepeHuns cpegHero 06bLEMHOro pacxoga u oobema anek-
TPONPOBOAAWNX XUOKOCTEN B LUMPOKOM AuManasoHe TemnepaTyp WU
NPOBOAVMMOCTEN, B TOM YMCe, MUHEpPann3oBaHHON 0O60POTHOM BOAbI.

OcHoBHas cepa npumeHeHus pacxogomepa «B3NET MMNA» — cu-
CcTeMbl NogAaepXaHns NNacToBOro AaBreHns Ha HedpTenpomMblicrax.

Mo 3adKady pacxoaoMep MOXeT ObITb BbINOMHEH AN n3mMepeHnda
napamMeTpoB peBepCMBHOIO MNMOTOKa C Bblgayen curHana HanpasiieHnda
MOTOKa.

Mpu HeobxoaMMOCTU LeHTpann3oBaHHOro cbopa, obpaboTku, xpa-
HEHNA W OanbHEWLWen nepegadn MaMeputTenbHoOM UHOpMaUuKn C He-
ckonbkux pacxogomepoB «B3JIET MMO» oHn mMoryT nogkntoyaTbCs K
KOMMAeKCcy u3MeputenbHo-BbluncnntensHomy «B3JIET» wmcnonHeHus
MBK-101.

OnncaHne  B3pbIBO3ALUULLEHHOIO  WUCMOSIHEHUS  pacxogomepa
(MMNA-Ex) npuBegeHo B OoKyMeHTe «Pacxoqomep-cyeTyuk 3nekTpo-

maruuTHbin «B3J1ET TMNA». UcnonHenue TMNAO-Ex. PykoBoactso no
akcnnyaTtaumny WKCA.407212.001-60 P32.
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1.2. TexHU4YeCKUe XxapaKTepUCTUKMU

1.2.1. 3HauyeHuns HambonbLLero N3MepsieMoro cpegHero o6 bLeMHOro pacxona
Quane ANSA pas3nNUyHbIX TUNoOpasmeposB pacxogomepa Dy/D+p npuse-
AeHbl B Tabn.1 (Dy — onameTp yCrnoBHOro npoxoga pacxogomepa,
D, — AnameTp ycrnoBHOro npoxoga TpybonpoBoga, B KOTOPbIA yCTa-
HaBIMBaeTCHa pacxogomMep).

Tabnuua 1
O603HaYeHe napameTpa 3HayeHuWe napameTpa

Dy / Drp, MM 32/50 *| 32/100 | 50/100 | 807100 | 1007100 | 292501 500/250

150/200

Quans, M/ 203 | 348 | 849 | 2173 | 3396 | 7641 | 1358

MakcumanbHas CKOPOCTb
7 12
noToka, M/c

* - BO3MOXHa MocTaBKka Mo 3akasy npuoopoB ¢ Quaue = 34,8 M3/4 (makc.
CKOPOCTb NoToKa 12 m/c)

1.2.2. YyBCTBMTENBHOCTbL pacxogomMepa no ckopoctn notoka — 0,02 m/c.
1.2.3. MapameTpbl KOHTPONNPYEMOW XKUAKOCTH:

- yaenbHas NpoBOAMMOCTb — He MeHee 5 - 104 Cwm/m;

- Temnepatypa — ot 0 go 60 °C;

- faBneHwue B Tpybonposoae — o 25 Mlla.

HonyckaeTcsa Hanuume rasoBbix BkAoveHun o 10% ot obbema
KOHTPONMPYEMOWN XNOKOCTU, YTO HE BIIMSET Ha XapakTepUCTUKN pacxo-
aomepa.

1.2.4. BbixoObl BHELLUHUX CBA3EN:
- YHMBepcarbHble Bbixogbl — 2 (y ucnonHenun MNrg-113, -213; 8 ucnon-
HeHum MMNO-113* BbixoAbl HE UCNONb3YHTCS);
- HTepgenc RS-485;
- TOKOBbIV Bbixog — 1 (nNo 3akasy y ucnonHenun Mrg-113, -213).
1.2.5. OnekTponuTaHMe pacxogomepa:

- HanpshkeHne NUTaHNa — cTabunmanpoBaHHOE HaNpPSXXEHNE NOCTOAHHOIO
TOKa 3Ha4YyeHneMm n3 guanasoHa oT 18 o 25 B ¢ ypoBHeM nynbcaumn He
oonee +1,0 %;

- noTpebnaemas MoOLHOCTb — He Bonee 2,9 BrT.

MutaHne pacxogomepoB ucnonHeHun [M4-113, -213 oT ceTu
220 B 50 'y obecneunBaeTcsi C NOMOLLLIO UCTOYHMKA BTOPUYHOIO Mu-
TaHua (UBI1), noctaBnsaemoro no 3akaay (MNpunoxexue IN).

B03MOXXHO NOAKNIOYEHNE HECKOSTbKMX pacXo4oMepPOB K OOHOMY UC-
TOYHMKY BTOPUYHOIO NUTAHUA COOTBETCTBYIOLLEN MOLLHOCTM C MCMOSb-
30BaHMEM [MOCTaBMSIEMOro No 3aka3y 6noka kommyTtaumm bBK-102
24B/RS-485.

OnekTtponutaHme pacxogomepa ucnonHenus MNMa-113* ocywecrs-
ngeTca nNpu MNOAKIKYEHUM K HEMY U3MeEPUTESIbHO-BbIYUCIUTENBHOIO
komnnekca «B3J1IET MBK» ncnonHenna MBK-TMMA.
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1.2.6. JkcnnyaTtaumnmoHHble napamMmeTpbl:

- cpeaHNasa HapaboTka Ha oTka3d — 75 000 y;

- CpefHuIn CpoK cnyx0bl — 8 ner;

- NepMoanYHOCTb 06CNyXmMBaHNSa — He pexe 1 pasa B rog.

1.2.7. Pacxopgomep cootBetcTByeT TpebosaHuam OCT P 52931 no yctom-
YNBOCTU:

- K KMMaTM4YeckuM BO3aencTBmamM — rpynne [12 (guanasoH Temnepartypbl
okpyxatwero Bosgyxa oT mMuHyc 50 °C pgo 50 °C, oTHocuTenbHas
BnaxHocTb He Bonee 100 % npwu Temnepatype go 40 °C, ¢ KoOHAeHca-
Luuen snaru);

- K MeXaHN4ecKnum Bo3gencteuam — rpynne N2;

- K aTMocdepHOMY AaBneHuto — rpynne P1.

CteneHb 3awmtbl pacxogomepa no NOCT 14254 cooTtseTcTBYET
koay IP65.

Bnok kommytauun (BK) cootsetctByeT TpeboBaHuam [OCT P
52931 no ycTon4nsocCTu:

- K KMMaTnyeckum Bo3aencTemam — rpynne A3 (guanasoH Temnepartypbl
okpyxatowero Bosgyxa ot MuHyc 40 go 50 °C, oTHocuTenbHasa BRax-
HocTb He Bonee 95 % npu Temnepatype go 35 °C, 6e3 koHOeHcaumm
Bnaru);

- K MEXaHNYECKMM BO3enCTBuAM — rpynne N2;

- K aTMocepHoMy aasnenuto — rpynne P1.

CteneHb 3awmtbl BK no NOCT 14254 cooTtBeTcTBYET KOAY IP65.
1.2.8. 3awmTta nporpammHoro obecnevyeHusi pacxogomepa OT npegHame-
PEHHbIX N HENpeaHaMepPEHHbIX U3BMEHEHUIN COOTBETCTBYET YPOBHIO «C»
no MM 3286-2010.
1.2.9. Bug n maccorabapuTHble XapakTepucTukm pacxogomepa u bK npuse-
AeHbl B [Mpunoxenun A.

1.3. MeTponornyeckue xapakTepucTuku

1.3.1. MNpepensl gonyckaemMon OTHOCUTENbHOW MOrpPeLUHOCTU pacxogomepa
npu M3MEepPEHUN, NHOMKALUMN, PErMCTpaunn, XpaHeHun 1 nepegade pe-
3ynbTatoB U3MEpPEHUsa cpeaHero obbemMHOro pacxoga, obbema pas-
NINYHBIX XXWOKOCTEN HE NPEBbLILIAOT 3HAYEHUN, YKasaHHbIX B Tabn. 2.

Tabnuua 2

Mpegensl gonyckaeMon OTHOCUTENBHOWM NOrPEeLLHOCTH
B AMana3oHe TeMmnepaTyp OKpyxarowiero Bo3gyxa, %

[nana3oH pacxonos 1 0°C no 50 °C. oT MuHyG 40 °C 710 0 °C
A BKITHOYMTESTBHO
(0,04-1,0)-Quaus 1,0 2,0
(0,025-0,04)-Quans 1,5 2,5
(0,01-0,025)-Quaus 2,0 +3,0

1.3.2. lNpepensl gonyckaeMon OTHOCUTENBHOW MOrpeLHoCcTU perncrpaumnm
BpemeHun HapaboTkm — £ 0,1%.
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1.4. CocTaB

1.4.1. KomnnekT noctaeku pacxogomepa npueeaeH B 1abn.3.

Ta6bnuua 3
HaumeHoBaHune Kon. Mpum.
Pacxogomep 1 MNpumevaHne
YnnoTHUTenNbHbIE KONbLA A5 MOHTaXa pacxogomepa 1
MacnopTt 1

Komnnekr 3KCI'IJ'IyaTaL|,I/IOHHOI7I AOOKyMeHTauunn B COCTaBe:
- PYKOBOACTBO MO 3KCniyaTaumn
- UHCTPYKUUA MO MOHTaXy

Ha cante
www.vzljot.ru

NMPUMEYAHUE. VcnonHeHne n Tunopasmep pacxogomepa — B CO-
OTBETCTBMM C 3aka3oM. Bo3amoxHa noctaBka pacxogomMepa MOpO30-
YCTOMYMBOIO WUCMOSHEHUA Ansi paboTbl B Auana3oHe TemnepaTyp oT
muHyc 40 go 50 °C.

1.4.2. To 3aka3y MoXeT NoCTaBNATLCS:

- UCTOYHMK BTOPUYHOro nutaHus ot cetn 220 B 50 My (MpunoxeHue IN);

- KOMMAEKT MOHTaXHbIX YacTen (pnaHubl, LWNUITbKA, rankn);

- rabapuTHbIN UMUTATOP;

- 6ok kommyTauun bK-102 24B/RS-485 gns obecneyeHuns nuTaHus He-
CKOJTbKMX pacxogoOMEpPOB OT OAHOIM0 MCTOYHMKA BTOPUYHOIO MUTaHMSA
(puc. A.7 Mpunoxenna A).

1.4.3. Ina co3gaHmna cuctemMbl cbopa M BbIHOCHOM WMHAMKAUUW OAHHbIX BO3-
MOXHa nocraeka no 3akaay Komnnekca N3MepUTENbHO-
BbluncnutensHoro «B3J1IET» ncnonHenns MBK-101.

1.4.4. [Ina cuMTbiBaHUA NOKasaHWU ¢ pacxogomepa ucnonHenus Mra-113* v
€ro 3fIeKTPONUTaHMUss MOXET MOCTaBMATbLCS NO 3aKady U3MEepPUTENbHO-
BbluncnutensHoro komnnekc «B3JIET UBK» ncnonHenna MBK-MMQ

1.4.5. BkcnnyaTauMoHHass AOKYMEHTaUMUSA U KapTbl 3aka3oB Ha AaHHOe mnsge-
nve v Opyryro npoaykumo, Bbinyckaemyto cdupmon «B3JET», pasme-
LLIeHbl Ha canTe nNo agpecy www.vzljot.ru.

Tam Xe pasmelleH nakeT nporpamMmm «YHuUBepcasnbHbIM NPOCMOTP-
LLUMK», BKMNHOYaKOLWMA B CBOM COCTaB WHCTPYMEHTAsNbHYK MNporpammy
«MonuTop B3JIET IMMNA» ansa paboTbl ¢ npnbopom No nocrnegoBaTesb-
HOMY NHTepency.
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1.5. YcTtponcteo u paborta

1.5.1. MpnHUMN paboTbl
MpuHuun paboTbl pacxogomMepa OCHOBaH Ha U3MEPEHUM ANEKTPO-
asvxywen cunsl (3AC) nHaykummn, Bo3HUKaOLWEeN B obbeme 3neKkTpo-
NpoBOASALLEN XUOKOCTU, OBUXKYLLEACS B MarHUTHOM rofe, co3jaBae-
MOM 311€eKTPOMarHMTHON CUCTEMOWN BO BHYTPEHHEW NOMOCTU NPOTOYHOM
YacTu nepBuYHoOro npeobpasoBartens pacxoga (puc.1).

PACXOOOMEP
NEPBUYHbIN umasue
NMPEOBPA30OBATEIb o6Momok
PACXOOA anekmpomazHuma
—
BJIOK
U3MEPEHUA
[ P
a4cC
UHOyKYuU
-
N

Puc.1. CTpykTypHasa cxema pacxogomepa.

OneKkTpoOMarHUTHbLIN NepBUYHLIN NpeobpasoBaTenb pacxoga (MMMP)
npegcrasnseT cobor Nonbin MarHNTONPOHULAEMbIV LUANHAP, CHapPYXn
KOTOPOro pasMeLlleHbl 0OMOTKM anekTpomarHutTa. BHYTpeHHAA noBepx-
HOCTb UMNMHAPA UMEET 3NEKTPOU3ONALMOHHOE NOKpbITME. [Insa cbema
N3MEPUTESNIbHOIO CUrHana B CTEHKaxX LMNUHAPA guameTparibHO pacno-
NOXeHbl ABa 3NeKTpoaa, KOHTaAKTUPYHOLLME C KOHTPOSIMPYEMOW KUAKO-
CTblO.

90C wHaoykumm E nponopuunoHanbHa cpeaHen CKOpOoCTM MOTOKa
XNOKOCTU V, PacCTOSHUIO Mexay anektpogamu d (BHYTpeHHeMmy Auna-
MEeTpY NepBUYHOro npeobpasoBaTensi) U MarHUTHOM MHAYKUMN B:

E=k-B-d-v,

roe kK — koadppmumeHT nponopLmMoHanbHOCTH.

[ns paHHoro Tunopasmepa pacxogomepa B n d — BenuunHbl no-
CTOsAHHble. 3HayeHne J[C He 3aBMCUT OT TeMnepaTypbl, BA3KOCTU U
NPOBOANMOCTM XUAKOCTU NPU YCIOBUMK, YTO NPOBOAMMOCTb MpeBbILLAeT
3Ha4eHue, yKkazaHHOEe B TEXHUYECKUX XapaKTePUCTUKaX.

C yuyeTtom copmynbl ana 90C nHaykuum pacxog Q onpenensietcs
cnegyowmm obpasom:

n-d? n-d

= V= 'E.
Q=" 4.K-B

// B3/eT



1.5.2. YcTponcTtBo pacxogomepa

Pacxogomep COCTOMT M3 3NEKTPOMarHMTHOrO NepBUYHOrO nNpeob-
pasoBaTensi pacxoda u BTOpu4HOro npeobpasoBatens (Mukponpouec-
COpHOro 6noka anekTpoHukn) — 6noka namepeHus (bN).

B kopnyce 6noka namepeHusa ycTaHoBrieHa nnata moaynsa obpa-
ootkn. [Mnata Moayns wHOUKaAUMM B pacxogomMepe  UCNOSTHEHUA
Mra-213 ycraHoBneHa Ha nepegHio naHesnb U CoeauHSaeTCa C Moay-
nem obpabotku wnendom. NcnonHenuns MrQo-113 v Nng-113* mvHgm-
KaTopa He UMELOT.

Mogaynb 06paboTkm 6noka namepeHnsa obecneymBaer:
nuTaHne oOMOTOK 3NEKTPOMArH1Ta;
npuem n obpaboTky nameputensHoro curHana (94C vHaykumm), onpe-
aerneHve cpegHero o6bLeMHOro pacxoaa;
npeobpasoBaHMe U3MEPEHHOro cpeaHero obbeEMHOro pacxoga B No-
cnefoBaTenbHOCTb BbIXOOHbLIX MMMYbCHbBIX CUTHASMOB;
onpegeneHne HanpasfeHUsa NOTOKa M Bblgady CUrHana HarnpasfeHus
noToka B BUAe YPOBHS NIOMMYECKOro curHana;

HakonneHne obbema n BpemeHn HapaboTku HapacTaloLWmMM UTOrOM;

- AMarHocTMKy paboTbl Npnbopa;
- XpaHeHWe YyCTaHOBOYHbIX Y HAKOMMEHHbIX AaHHbIX;

obmeH no nocnefosaTtenbHOMY MHTEpdency RS-485.

B 6noke nsmepeHus ana oopmMmpoBaHnsa TOKOBOIO BbIXOQHOMO CUr-
Hana Ha mogynb 06paboTkM ycTaHaBnMBaeTCA NoO 3akady MoAyrb TOKO-
BOroO BbIXOa, KOTOPbIN Takke obecrneynBaeT BO3MOXHOCTb BKIOYEHUSA
aKTUMBHOIO pexnma paboTbl YHMBepcarbHbIX BbIX040B. B cnyvae otcyT-
CTBMS MOAYNsi TOKOBOrO BbIXO4A aKTUBHbINA PEXMM YHUBEPCAlbHbIX Bbl-
xop4oB obecrneyunBaeTcs YCTaHOBKOW NO 3akasdy MoAynsi akTUBHOrO pe-
XnMma yHMBepcarnbHbIX BbIXOAO0B.

®PyHKUMOHamNbHbIE BO3MOXHOCTW MOCTaBNAEMOro pacxogomMepa
onpenensTcs ero UCnornHeHMemM n TpeboBaHNaMN Npy 3akase.
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PACXOOOMEP
BJ1IOK UBMEPEHUA
< =24B
Moaynb
o6paboTku
CueHan yHugepcasibHO20 e&(oaa
1™ RS-485
nnp - - -
T M_o.qy_nb_ .
| ToKOBOro —|— |4+ _ToKosbid 66x00__ —>
LBEXO_Aa_l

a) ncnonHenwue MrQa-113 c moaynem TOKOBOrO BbiXoAa

PACXOOOMEP
BJTOK UIBMEPEHUA
=24B
Moaynb -
o6paboTku CuaHarn yHugepcasnbH020 e&(oda
CueHan yHueepcarsnbHo20 8bixoda
<> -
RS-485
nnp < -
Moaynb |
| aKTUBHOro
| pexwa VB |
NupukaTop

©) ncnonHenwne MMMNAO-213 ¢ Moaynem akTUBHOIO pexuma yHUBepCanbHbIX

BbIXOA0B
PACXOOOMEP
BJNNIOK N3MEPEHUA
Moaynb < =24B
MNP |«!»| o06paboTkn
< RS-485 >

B) ncnonHenue Mra-113*
[P — nepsuyHbIli npeobpa3osamerb pacxoda

Puc.2. dyHKuMnoHanbHasa cxema pacxonomepa.
12
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1.5.3. Pexxumbl paboTbl
Pacxogomep nmeet Tpu pexuma paboThbi:
- HACTPOWIKA — pexvum HacTPOWVK1 1 MOBEPKU;
- CEPBUC — pexum noaroToBKM K aKCnyaTaumu;
- PABOTA — akcnnyaTauuoHHbIN peXnM (pexxMm nosibaoBaTens).

Pexumbl paboTbl 3agatoTca KoMOuHaumen Hanuuusa / oTCyTCTBUSA
3aMblKaHUS NepeMblYKaMn OBYX KOHTaKTHbIX Nap, pacrnoflioXXeHHbIX Ha
nnate moaynsa obpabotku (J1 n J2, puc.A.3). CooTBeTCcTBME KOMBUHA-
UM pexumam paboTbl npuBedeHo B Tabn.4, rae «+» — Hanuymne 3ambl-
KaHWs1 KOHTAKTHOM Napbl, @ «-» — OTCYTCTBME 3aMblKaHUS.

Pexumbl oTnuyalTCca BO3MOXHOCTAMU MoaudukaumMm ycTaHOBOM-
HbIX NapameTpoB npubopa. Mogudurkaums ocyLLeCcTBASETCA nporpam-
MHO no nHTepdency RS-232 nnbo RS-485.

Ta6bnwuua 4
HanmeHoBaHve KoHTakTHasa napa H
a3HayeHue pexuma
pexnma J1 J2
HACTPOWKA + - Hactponka 1 nosepka
CEPBUC — + lMogroToBKa K aKcnyaTaumm
PABOTA — — Qkcnnyataums

B pexume HACTPOWKA foCTYMHbI BCe YCTAaHOBOYHbIE NapameTpbl
npubopa. B aToM pexnme npousBoAUTCHA HACTpoKrka npubopa B npo-
Llecce ero M3roToBfEHNS N IOCTUPOBKA (KanubpoBka) Npu NoBEpPKE.

B pexume CEPBUC Bo3moxxHa mogudumkaums:

- OTCeYeK No U3MEPEHMUIO;

- NapaMeTpoB U PEXMMOB pPaboTbl yHMBEPCAlbHbIX U TOKOBOIO BbIXOAOB;

- NapamMeTpoB NHOMKALMMW.

B pexxume PABOTA BOo3MOXXHa MogndmKaLms:

- NapamMeTpoB MHAMKauun (Habopa MHAMLMPYEMbIX NapamMeTpoB, BpeMe-
HW MHOWKaLMKM O4HOro napamMmeTpa, eavHNUL, N3MEePEHUs, OTCEYKUN MO WUH-
ankauumm);

- NapamMeTpoB CBSA3U NO nocriegoBaTeNnlbHOMY UHTepdency.

MoamndukaLma yCTaHOBOYHbIX NApaMeTpoB, AOCTYMHbLIX B PEXMMaX
PABOTA n CEPBUC, He BNusieT Ha METPOSIOrMYECKNE XapaKTEPUCTUKM
npubopa U MOXET NPOM3BOAUTBLCA NPU HEOOXOAMMOCTU Ha ObObekTe.
MapameTpbl HacTporiku 1 kanmbposku B pexxumax PABOTA n CEPBNC
HEeOOCTYMHbI.

13
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1.5.4. BeiBoa nHopmauum

Cnoco6bl BbiIBOga MHOpMauMm pacxogomepa 3aBUCHAT OT UCMON-
HEHWs1 U KOMMNMeKTaLumMm MoaynemM TOKOBOro BbiXO4a MMM Moayrem ak-
TUBHbIX BbIXOAOB (Tabn. 5).

Tabnuua 5
Cnocob BbiBOAa MHhopMaumm
VcnonHeHne
pacxogomepa TokoBbIN |YHuBepcanbHble| WHTepdenc
ViHankaTop BbIXO[ BbIXoAbl RS-485
Mnra-113 c mogynem ) ) 2 +
aKTMBHbIX BbIXOJ0B
Nna-113 6e3 mogyns ] + 1 .\
aKTMBHbIX BbIXOJ0B - 2
rnna- 213 c mogynem i >
AdKTUBHbIX BbIXO40B
Mnrad- 213 6e3 mogyns + + 1 +
adKTUBHbIX BbIXO40B - 2
nna-113* - - - +
1.5.4.1. MHgukaums pacxogomepa ncnonHenmsa Mra-213
lMNepeyeHb NapameTpoB, KOTOPbLIE MOTYT BbIBOAUTLCH HA MHOMKATOP
pacxogomMmepa npvBeneH B 1abn.6.
Tabnuua 6
OBo3HaYeHNe HanmeHoBaHue EonHnua Kon-Bo 3HaKoB MHAuKaUumn
napameTpa n3mepenus | uenas 4actb | Apo0. YacTb

Q CpegHun o6beMHbIN n/MuH no7 no5

pacxof M3y no7 no 6
Vv CyMmapHbIn 06bem n ao7 -
(HapacTaloLLMM UTOroMm) M3 no 4 3
O6bem npsmMoro noToka n no7 -
(HapacTarLnM UTOrom) M no 4 3

V- O6bem obpaTHOro NoToka n no7 -
(HapacTaloLLMM UTOroM) M3 no 4 3

T Bpemsi HapaboTku yac 0o 6 2
(HapacTalrLnM UTOrom) Yac:MWH Ao 5 (yac) 2 (MWH)

NMPUMEYAHUNA:

1. 3HaueHne pacxoga n obbema npu obpaTHOM HanpaeneHUM NMOTOKa, a
Takke oTpuuaTtenbHble 3HA4YEHUA CYMMapHOro obbema MHAMLMPYHOTCS
CO 3HAKOM MUHYC.

2. CymmapHbii 06bem onpeaensieTcs Kak cymma o6beMoB, HaKOMMEHHbIX
npu NpamMoM (NONIOXNTENBHOM) U 0bpaTHOM (OTpuUaTENBbHOM) Hanpas-
NeHusIX NoToKa, C Y4eTOM 3Haka HanpasrieHua notoka. B HepeBepcuBs-
HOM pacxogoMepe npupaweHve obbema Ans MHAULMPYEMbIX Napa-
METPOB «CYyMMapHbI 06BbEM» N «OOBbEM NPU NPSAMOM HarnpaBreHUn»
OAVHaKOoBO.

3. MNocne nepenonHeHns cYeTYMKa HAKOMMEHUA COOTBETCTBYHOLLErO O0b-

eMa MHOuKauunAa npoaosrkaeTcda ¢ HyrneBoro 3Ha4eHuA.

14
S EsaeT



Pacxogomep wucnonHenus [MO-213 ocHawaeTcss 7-CerMeHTHbIM
8-pa3psaHbiM C OECATUYHOM TOYKOM XXUOKOKPUCTaNINYeCcKuM WHOMKa-
TOPOM, UMEKLWUM ABe CTPOKM (pUcC.3):

- CTpoka B6yKBEHHO-LUMAPOBOM MHPOPMALMK;
- CTPOKa nHaukKauum cneymansHOro CMMBoa — Mapkepa.

Mapkepbl B BUge cumsona V crnyxaT ang ykasaHusa Ha obosHade-
HWe MHANUMPYEMOro napameTpa M Ha eQuHULbl U3MEPEHUS pacxoja U
obbema (NpU UMHAMKAUUWN ITUX NapameTpoB), MapPKMPOBAHHbIE Ha Me-
peaHen naHenu npmubopa Huxe XKKWU.

cmpoka
|_— 6ykeeHHO-UuUpposoli

— 4 E ET/I |:| Di urcpopmatuu

—— cmpoka Mapkepa

T Q \Y V+ V- n M3
O ? O = hd n/MuH M3 MapKupoeka Ha

nepedHel naHenu

Puc.3. Bug nHgukatopa pacxogomepa ¢ MapKMpOBKOM OOO3HaAYeHMW Ha
nepeaHen naHenu npuv nHaMKauum o6bema obpaTHOro notoka (UH-
AnumpyemMoe 3HadveHune V- = -122,7 vd).

Habop nHaMumnpyemblix napamMeTpoB, eANHULbI U3MEPEHNS U Nepu-
O4 VHOMKaUMK, a Takke oTceyka no mHaukaumm (cm. n.1.5.5) moryt
yCTaHaBnNuBaTbCA MO 3aka3y Mpu BbiNyCKe M3 MPOM3BOACTBA WM Ha
obbekTe Npu BBOAE B akcnnyatauuto. lNepmnog nHankauum (Bpemst UH-
AvKauMm OOHOro napameTpa) MOXeT yCTaHaBnMBaTbCs B npegenax oT
1 po 100 c. MNpwn TMNOBOM NOCTaBKe Nepuos MHOVKaLUM ycTaHaBnmBa-
eTCs paBHbIM 5 C.

Hanuune HewTaTHOM cuTyaumm B pexmme paboTbl Tpybonposoaa
U1 HemcnpaBHOCTM Npubopa dyaeT Nnepuoamyeckm MHANLMPOBAaTLCS B
Buae cmmeona H Ha cootBeTcTBytoweM 3HakomecTe XK. [lnarHoctu-
pyemble HEMCMNPABHOCTU M HOMEpPa 3HAaKOMECT yKasaHbl B pasgene 2.5
HaCTOSLLEro pykoBoACTBA.

1.5.4.2. YHuBepcanbHble BbIXOoAbl pacxogomMepoB  wucnonHenun [1MN0-113,
rnria-213

Pacxogomep umeeT OBa ranbBaHUYECKU pas3BA3aHHbIX YHUBeEp-
canbHbIx Bbixoga Ne1 m Ne2, HasHayeHue KOTopbIX U pexmnm paboTbl
3agaloTcs nporpaMMHbIMK yCcTaHoBKaMn. Kaxabii BbIxo4 MoxeT pabo-
TaTb B UMMYJIbCHOM, YaCTOTHOM WIS NTOTMYECKOM peXnme.

B umnynbcHOM 1 4acToTHOM pexumax obecnevvmBaeT BbIBO4 pe-
3ynbTaToB U3MepeHUs B BUAe UMMNYNbCHOW nocnegoBaTenbHOCTU TUNna
«MeaHgp» CO CKBaXHOCTbK 2 M HOPMWPOBAHHbIM BECOM WMMIMYSbCOB.
MpepenbHas yactoTta cnegosaHna umnynscos 2000 I,

KoHcTaHTa npeobpa3oBaHusi MMMYIbCHO-4acTOTHOrO Bbixoda Kp,
onpegenswwas BeC MMMynbca, YCTaHaBNMBaeTCH NpWU BbINycke U3
npou3BoACTBa B COOTBETCTBUM C 3aka3oM B npegernax oTr 0,0001 go
200 000 ¢ muHmmanbHon auckpetHocTbto 0,0001. [ns onpenenenus
3HaveHnss Kp C yd4eTOM MakcMmarnbHOro 3HavyeHus pacxoga B Tpybo-
npoBoae, raoe GyaeT ycTaHaBnMBaATbCS pacxogoMmep, a Takke 4acToT-
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HbIX CBOMWCTB MPUEMHMKA WUMMYSIbCHOrO CUrHamna MOXHO BOCMOSIb30-
BaTbCA POPMYIION:

36-F 18-10°

QMaKC ’ TI/I

rae Quac — MakcUManbHbIi 06bEMHbIV pacxof B Tpybonposoae, M3/y;

F — MakcnmaneHO gonyctumas ang npuemMHuka 4YacrtoTa crnefoBa-
HUS UMMYIbCOB pacxogomepa, u;

™= Twmn/2 — MUHUMANbHO JonycTuMasl Ans npuUeMHuka Onutenb-
HOCTb MMMYMbCOB pacxogomMepa, Mc;

Tumn — NEPMOA CESOBAHUS UMMYIILCOB Ha BbIXOAE, MC.

Mo ymonyaHuio npu BbiNycke U3 NPOM3BOACTBA AN YHMBEPCASIbHO-
ro Bbixoga Ne1 yctaHaBnmBaeTCHa YaCTOTHLIN pPeXUM paboThl N 3Ha4Ye-
Hue K, ykazaHHoe B Tabn.7.

K, [umn/n] <

Makc

Tabnwuua 7
Dy, MM 32 50 80 100 150 200
Kp, umn/n 160 65 25 15 7 4

Mo ymonuyaHuio yHuBepcanbHblii Bbixoa Ne2 B pacxogomepax Ans
PEBEPCUBHOIO NMOTOKA UCMONb3yeTCs Kak BbIXO4 HanpaBfieHWs NnoToka
(nornyeckumn pexunm paboTbl), B pacxogomMmepax Anst OgHOHanpasfieHHo-
ro NOTOKa BbIXO4, OTKMNOYAETCS.

B yacTtoTHOM pexume 4acTtoTa crnegoBaHWsa MponopLMoHanbHa cpea-
HEeMy OOBLEMHOMY pacxogy, M3MEepPEHHOMY B TeyeHue npeablayLmx
80 mc.

[Mpu paboTe B 4YaCTOTHOM pexume 3a4aeTcs 3Ha4YeHWe KOHCTaHThI
npeobpasoBaHus, a Takke 3HayeHnsa napameTpos MakcumanbHas 4ya-
cTtoTa 1 ABapMnHas 4yacToTa.

MakcumanbHas 4yacTtoTa — YacToTa Ha BbIXxoge Npy Makcumarnb-
HOM pacxofe B faHHOM Tpybonposoae. peBbilleHne Ha BbIXxode 3Ha-
YyeHns MakcuMmanbHOM 4YacToTbl [MarHOCTUpPyeTCcsa B pacxogomepe
Kak HewTaTHas cutyauums, T.e. 3afjaHHoe NS AaHHOro BbiXo4a 3Hauye-
Hue Kp HEKOPPEKTHO.

ABapunHaa 4yacTtoTa — 4YacToTa criegoBaHus MMMNYfbCHOW nocrne-
poaTenbHocTn (He 6onee 2000 ly), koTopas 6yaet dopmMmupoBaTbLCS
Ha BbIXO4€e B criyvyae, ecrnv nu3MepeHHoe 3Ha4YyeHue pacxoga npesbilla-
eT 3HayeHne Quans ANA AaHHoro Dy pacxogomepa. 3agaHHOe 3HaYeHue
ABapuUMHOM 4acTOTbl AOITKHO OblTb HE MEHbLUE 3a4aHHOro 3Ha4YeHUs
MakcumMmanbHOW 4YacToTbl ANS AaHHOro Bbixoda. [ns oTknoveHus
PYHKUMN OPMUPOBaHUSA Ha BbIXO4e aBapUNHOW YacTOTbl HEO6X0ANMO
3agaTtb 3HayeHne ABapuMUHOW 4acToThbl, paBHoe 0.

[MporpaMMHO B 4aCTOTHOM pexume paboTbl Bbixoga MOryT 3aja-
BaTbCsa ycTtaHoBkM Pacxop nmo mopgynio, Pacxog npamon n Pacxop
oGpaTHbIN.

Mpn ycrtaHoBke Pacxopn no moaynkto uMMNynbCcHasi nocnenoBa-
TEeNbHOCTb C YacTOTOW CneaoBaHus, NPONOPLUNOHANbHON U3MEPEHHOMY
3Ha4YeHuIo pacxoga, popmMmpyeTcs Ha Bbixode npu nbom Hanpaene-
Hun notoka. lNMpn yctaHoBke Pacxon mpAMOM — TONbKO NpWU NPSIMOM
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HaripasneHnn roToOKa, Pacxop 06paTHbIVI — TOJIbKO npun O6paTHOM
HaripasneHunn.

B nmnynbcHOM pexunme paboTbl B TeHeHME CEKyHAObl Ha BbIXOA MOCTY-
naeTt navka MMMynbCoB, KONMYECTBO KOTOPbIX C Y4€TOM Beca Mmnynbca
COOTBETCTBYET 06bEMY, U3MEPEHHOMY 3a NpeablayLLYH0 CEKYHAY.

Mpn paboTe B MMNYfbCHOM pexume 3agaeTcsl 3Ha4YeHNe KOHCTaH-
Tbl NpeobpasoBaHus n NMepmnoa MMNYNbLCOB.

NMepuoa nmMnynbcoB — Nepuos CneaoBaHUsS MMMYNbCOB B Navke;
MOXeT 6bITb 3agaHo 3HavyeHue ot 1 go 1000 mc.

MporpaMMHO B UMMyNbCHOM pexume paboTbl Bbixoga MOryT 3aga-
BaTbCs ycTaHoBkM O6bem no moaynto, O6bem npsimon, O6bLem 06-
paTHbIN.

Mpn yctaHoBke O6bEM NO MOAYNO MMMYIbCbl, KONMYECTBO KOTO-
pbIX MPOMOPLMOHANBbHO M3MEPEHHOMY 3HayeHuto obbema, nocTynarT
Ha BbIxo4 Mpu nbom HanpasneHun notoka. MNpu yctaHoBke O6BLEM
NPSAMON — TOSbKO MpPY NPAMOM HanpasreHun notoka, O6bem obpart-
HbIN — TONLKO NPV 06pPaTHOM HanpaBEHUMN.

B nornyeckom pexume Ha BbIXOAe Hanuumio cobbiTus (Mnu ero onpe-
AEeNeHHOMY COCTOSIHMIO) COOTBETCTBYET OAMH YPOBEHb AIIEKTPUYECKOro
curHana, a oTCyTCTBUIO cOObITMS (MM MHOMY €ro COCTOSIHUIO) — ApYron
YPOBEHb CUrHana.

Mpu paboTe B Normyeckom pexvve 3afaeTcs 3HaYeHue napamer-
pa AKTUBHbIA YPOBEHb, T.€. YpoBeHb curHana (Bbicokun nnm Hus-
KUN), COOTBETCTBYHOLLNA HaNn4no cobbiTns. MNMapameTpbl YpOBHEN CUT-
Hana npueegeHbl B [Npunoxenun b.

HasHauyeHune Bbixo4a B NOrMYECKOM pexnme 3afaeTcsd ycTaHOBKa-
MU:
O6paTHoe HanpaBneHue NoToKa — YPOBEHb CMrHana Ha BbIXxoge W3-
MeHSeTCsa Npy N3MEHEHW HanpaseHnsa NoToka B Tpybonposoae;

Owmnbka Q>Quakc — YPOBEHDb CUrHana Ha BbIXOAE U3MEHUTCH, €Crin U3-
MepeHHoe 3HaveHue pacxoja npesBbiCUT 3HaYeHUe Qpans AN AAHHOTO
Dy pacxogomepa;
Jrobas owmbka — ypoBeHb CUrHana Ha BbIXOAEe WU3MEHWUTCS Mpu BO3-
HUKHOBEHUM NOOOM HELWTaTHOW CUTyauun, gnarHoctupyemonm npubo-
poMm;
dnar Hanuuma nutaHusa («BbICOKMA») — NpU HaNMYUKU HaNpPsXKEHUS
nUTaHns Ha BbiIxoge (OpMUpPYeTCs BbICOKMMA YPOBEHb CUrHamna, npu
nponagaHnn NUTaHUsA HaNpsHKeHWe Ha BbIXo4e OTCYTCTBYeT.

Cxema OKOHEYHOro Kackaza yHuBepcaribHbIX BbIXOLOB U OnNucaHve
ero pabotbl npmBeaeHsbl B MNpunoxeHun b. [InvHa nuHum cBA3K NO YHU-
BepcanbHoMy Bbixogy — 8o 300 m.
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1.5.4.3. TokoBbIV BbIxod pacxogomMmepoB ucnonHenmn MNg-113, rrg-213
TokoBbIN BbIXOA pacxogoMepa MOXeT paboTaTb B OOHOM M3 Tpex
AnanasoHos: (0-5) MA, (0-20) mA unu (4-20) MA.
HomMunHanbHasa ctatnyeckasa xapakTtepucTMka TOKOBOro Bbixoaa:

Q=0Q,+(Q, - QHy) o 'lwﬂ .

MaKC MWH
roe: Q — usamepeHHoe 3Ha4vyeHue pacxoaa, n/MuH;

Quy — 3aQaHHOE 3HaYeHWe HWXKHE YCTaBKU Mo TOKOBOMY Bbixody,
COOTBETCTBYHOLLEE |y, /MUH;

Qsy — 3a@aHHOE 3HA4YeHVEe BEepXHEeN yCTaBKM MO TOKOBOMY BbIXO4y,
COOTBETCTBYHLLEE lvakc, /MUH;

lssix — 3HAYEHUE BbIXOAHOINO TOKOBOMO CUrHama, cCooTBETCTBYLLEee
N3MepeHHOMY 3HayeHno pacxoaa, MA;

Iwake — MaKCMMarnbHOe 3HavYeHne avanasoHa paboTbl TOKOBOrO Bbl-
xopa (5 unn 20), MA;

lwuw — MMHMMarnbHOE 3HaYeHne gmanasoHa paboTbl TOKOBOMO BbIXO-
Aa (0 vnn 4), MA.

MporpaMMHO Onsi BKNKOYEHHOro TOKOBOrO BbIXOAa 3ajalTcsa aua-
nasoH paboTbl N 3HAa4YEeHUs YCTaBOK, a Takke HasHadeHue. [pu ycTa-
HOBKE HasHayeHusi Pacxoa mo moaynio — TOK, MPOMOPLMOHAanbHbIN
N3MEepeHHOMY 3Ha4YeHWI0 pacxofa, NogaeTcs Ha Bbixod Npu nobom
HanpaBrieHMn NoToKa, Npu yctaHoBke Pacxog NpsiMOM — TONbKO Mpu
NpPsSIMOM HarnpaBfieHUN NOTOKa, Npu ycTaHoBke Pacxop oGpaTHbIN —
npu obpaTtHOM HanpaBreHUM.

Mpy Mcnonb3oBaHUM TOKOBOMO BbIXOAa BO3MOXHa paboTa TOMNbKO
yHUuBepcanbHoro Bbixoga Ne1.

[MapameTpbl TOKOBOrO BbIXO4a M CXeMa MOAKIOYEHUST K HEMY NpK-
BeieHbl B [NpunoxeHun b.

1.5.4.4. lNocnepoBartesnbHbIM NHTEepdenc RS-485

MocnepoBaTenbHbln MHTEpdenc RS-485no03BonseT nonydaTtb UH-
dopmaLmio 06 namMepsieMblX U YyCTAaHOBOYHbLIX MapameTpax, a Takxe
MoaMdULMpoBaTh AOCTYMNHbIE YCTAHOBOYHbIE NapaMeTpbl.

NHTtepdenc RS-485 nogaepxusaet npotokon ModBus (RTU Mod-
Bus n ASCIl ModBus).

NHTepdenc RS-485 obecneuvnBaeT cBA3b No kabeno B rpynne u3
HECKOSNbKMX abOHEHTOB, OOHUM M3 KOTOPbIX MOXeT ObITb MK (cBA3b C
OOHUM pPacxXxogOMEPOM) WU KOMMSEKC WU3MEPUTENbHO-BbIMUCIIUTENb-
Hbin «B3JTIET» mncnonHenmna VMIBK-101 wnn UBK-MIMO. Cxema noaknto-
YEeHUs1 K KOMMMEKCY NpMBEeAEHa B MHCTPYKLUMM MO MOHTaXy Ha pacxo-
aomep.

[nnHa nuHum cBasum no nHTepdency RS-485 o 1200 m.

CkopocTtb obmeHa no wuHTepdency RS-485 (ot 1200 po
115200 Bopa), a Takke napameTpbl CBA3WN YCTaHABNMBAOTCA Nporpam-
MHO.
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1.5.5. CepBUCHbIe PYHKLNMN

B pacxogomepe nmeeTcs BO3MOXHOCTb YCTAHOBKM OTCEYEK MO M3-
mMepeHuto pacxoga: Mo HapacTaHuio u Mo yobiBaHMIO, a Takke OT-
CeYKM No UHAMKaTopy.

Otceykun Mo HapacTaHuio 1 Mo yobIBaHUIO — 3TO NOPOroBbIE 3HA-
YeHns pacxofda, HMXKe KOTopbIX (NP1 M3MeHeHUn pacxoda B 60nbLUYO 1
MEHbLLYK CTOPOHY COOTBETCTBEHHO) OTCYTCTBYET HaKOMNMeHne obbema,
Bbldaya MMMynNbCOB M TOKOBOro curHana. Mpu aTom mHaMumpyeTcst Hy-
neBoe 3HaveHue pacxoaa.

OTce4yka NO MHAMUKATOPY — 3TO 3HAYEHME pacxona, HUXKEe KOTOpPO-
ro MHANUMPYEeTCsl HyneBoe 3Ha4YeHne pacxofa, a HakonneHne obvema,
Bblgaya MMMynbCoOB M TOKOBOrO CUrHana npogosrkatoTcs.

3HauyeHne Kaxgowm M3 oTcedek MOXET yCTaHaBnMBaTbCsA B npene-
nax ot 0 go 0,255-Quaus ¢ AnckpeTHocTbio 0,001-Quavs. TUNOBOE 3HAYE-
Hue npwu Bbinycke n3 nponssoactea — 0,002-Quavs.

B pacxogomepe ans peBepCMBHOIO NOTOKa OTceudkn cpabaTbiBaloT
Kak npu nonoXmntenbHOM, Tak U Npu OTpuLaTENbHOM HanpaBneHUn no-
Toka. CurHan HanpaBneHnsa NOToKa Takke M3MEHSIeTCs C y4eToM ycTa-
HOBJIEHHbIX OTCEYEK.
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1.5.6. KoHCTpyKUMA

[MpoToyHaa yacTb pacxogoMepa BbIMOMHAETCA noA npucoeanHe-
HWe Tuna «caHaBuY», korga (MNP ¢ nomMowbio WNUek 3axuvmaeTcs
Mexay OByMSA cnaHuamum (M3roToBSfiEHbl B COOTBETCTBUU C TEXHUYe-
ckumu ycriosuammu B41.45-00.08 TY), npuBapeHHbIMU K KOHUAM Tpybo-
npoBoa B MeCcTe Bpe3ku pacxogomepa.

BHyTpeHHAa nosepxHocTb [P dyTepyetca pesanHon. KoHCTpyk-
LMS NPOTOYHOW YacTu yCToMYMBA K MakcMmarbHOMYy paboyemMy fasne-
HUHO.

Ha TopueBbix noBepxHocTsax [P BbINOMHEHbI MPOTOYKM No4
yNNoTHUTENbHbIE Konbua. [pu MCnonb3oBaHUM OTBETHLIX (braHueB
YyNNOTHUTENbHbIE KOMbLia obecneynBatoT Takke COOCHOCTb BHYTPEHHE-
ro kaHana MNP n Tpy6onposoaa.

Kopnyc B BbInonHseTcs U3 metanna.

Kopnyc BW kpenutcs Ha nonown ctorke [NIMNP. Bo3amoxeH passopoT
BW Bokpyr ocu ctorikn Ha 180° no 3akasy npwu BbiNycke U3 NpPou3BOA-
cTBa.

Koxyx lIMNP co crtonkon BbINnonHAeTcA u3 MeTtanna v CoCTOUT U3
ABYX MOSIOBUH, COEONHSAEMbIX 4-MS BUHTAMW.

BBopg kabensa nutaHus n curHansHoro kabens B b ¢ kopnycom tu-
na 2 pacxogomepoB ucnonHenun MMA-113, -213 ocyuwectsnsieTca ve-
pe3 kabenbHble repMOBBOAbI, NpeaHa3HavYeHHble aAnsa kabenen kpyrmno-
ro CeYeHust HapyXHbIM guameTpom oT 4,5 0 5,5 mm.

B ucnonHenumn MMA-113* (pnc.A.2) BMECTO BEPXHErO repMoBBOAa
YCT@HOBJSIEH repMETUYHLIN pa3beM, K KOTOPOMY nogkrovaeTcsa kabenb
ceasm ¢ VIBK-TMNM, no kotopomy obecneymBaeTca nNuTaHne pacxopo-
Mepa 1 BbiBOA N3MepuTenbHON MHopMaunn no nHtepdency. HmxkHmn
repMoBBO/ 3armnyLleH.
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1.5.7. Cucrtema cbopa faHHbIX

C nomowpbio  KOMMMekca  U3MePUTESIbHO-BbIYMUCITUTENBHOIO
«B3JIET» ucnonHenus VBK-101 moxeT ObiTb OpraHm3oBaHa cuctema
cbopa 1 BbIHOCHOW MHAMKauMM OoT 1 0o 8 pacxogoMepoB UCMONHEHWUN
nna-113 v Mrg-213 (puc.4, 5).

N3meputenbHo-BblunCHUTENBHLIN  KOoMMnekc (MBK) wucnonHeHus
MBK-101 obecneunBaer:

-CBA3b MO BHYTPeHHeMy WHTepdency RS-485 ¢ pacxogomepamu
«B3NET MMa»;

- npuem, o6paboTKy U apxMBMpOBaHWE U3MEPUTENBHOM MHOPMaLMK,
nocTynawLen oT pacxogoMepoB, NOAKIMHOYEHHbIX MO BHYTPEHHEMY WH-
Tepdency;

- BblBOJ, U3MEPUTENbHOW, apXMBHOW, YCTAHOBOYHOM U ANArHOCTUYECKOM
WHGOpMaUMM Ha wmHAukaTop, Mo uHTepdency RS-232 unm RS-485,
Ethernet 1 yepes yHnBepcarbHble BbIXOAbl.

MogkntoyeHne pacxogomepoB No MHTepdpency RS-485 k 6Groky
MBK-101 npoussoauntcsa vepes 65ok kommyTtaumm BK-102 24B/RS-485,
KOTOpbIN KpoMe KomMyTauum nHtepdenca RS-485 ogHoBpeMEHHO MO-
XeT MCnosb3oBaTbCa N5l KOMMyTaunm HanpsbkeHna =24 B (nogkntode-
HUS1 HECKOSNBbKMX pacxogoMepPoB K OOQHOMY UCTOYHUKY NnTaHnsa =24 B).

MogpobHoe onucaHne Komnnekca npuBedeHo B AoKymMeHTe «Kowm-
nriekc  uaMepuTenbHo-BbluMcnMTENbHbIM  «B3JIET»  mncnonHeHwue
MBK-101. PykoBoacTteo no akcnnyatauyum» B53.00-00.00-30.

RS-485 l«—» RS-485
Pacxogomep [* g bnok RS-232
NBK-101
————»
e ees YHMBepcanbHbie
L BbIXoAbl
=24 B =24 B

Puc.4. Cuctema cb6opa AaHHbIX 1 BLIHOCHOM MHAMKAUUMKN Ha 6a3e KOMNnekK-
ca «B3JIET UBK» ncnonHenusa UBK-101 ana ogHoro pacxogomepa.
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RS-485

RS-485
Y \
Pacxogomep Pacxogomep
Nel e Ne8
A A
=24 B =24 B
(XX XX «—» RS-485
Y v Briok > RS-232
nnara o nnara RS-485 MBK-101
| KoMMyTauuu KOMMyTauumn >
=248 . RS-485 e+ YHMBepcanbHble
3 . BbIXoAabl
BK-102 24B/RS-485
=24 B L24 B

Puc.5. Cuctema cbopa AaHHbIX U BLIHOCHOW MHAUKALMKM Ha Ga3e KoMnsek-
ca «B3JNIET UBK» ucnonHeHna UBK-101 ¢ ucnonb3soBaHuem BK-102
ansa 2-8 pacxoaomepos.
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1.6. MapkupoBKa un nfiombupoBaHue

1.6.1. Ha nepegHen naHenun 6noka namepeHunss pacxogomMmepa ykasblBatoTCs:

- HaMMeHoBaHne 1 obo3Ha4YeHne nprudopa;

- TOBAPHbIN 3HAK PUPMbI-U3rOTOBUTENS;

- 3HaK YTBEPXXAEHMSI TUNA CPeACTBa U3MEPEHUS;

- BUA, UCMNOJTHEHMWS;

- HanNpsKeHne NUTaHnsa pacxoaomMepa;

- 3aBOACKOM HOMEP.
Tunopasmep pacxogomepa ykasaH Ha kopnyce [I1P.
Ha nepegHen naHenu 6noka KOMMyTauun ykasbiBaeTcs:

- HaMmeHoBaHue 1 obo3HavyeHne bnoka;

- TOBAPHbIN 3HAK PUPMbI-U3rOTOBUTENS.

1.6.2. lNocne noBepkn pacxogomepa NroMOMpyeTcs KOHTaKTHasi napa pas-
peleHus moaudukaumm KannmbpoBOYHbIX NapaMeTpPoB.

1.6.3. KoHTakTHas napa paspelueHns Moanukaunm cepBUCHbIX NapamMmeTpoB
MoXeT ObITb onnombupoBaHa nocne npoBefeHMst NMyCKOHanaAo4YHbIX
paboT.

Kpome TOro, ons 3awmTbl OT HECAaHKLMOHMPOBAHHOIO JOCTYNa npu
TPaHCMOPTMPOBKE, XpPaHEHUM UMK 3KCnnyaTaumMm MOXeT ObiTb Onsiom-
OupoBaH kopnyc 6noka namepeHus.
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2. NICNOJNb30OBAHUE MO HA3SHAYEHUIO

21. 3KCI1]1yaTaL|I/IOHHbIe orpaHnyeHus

2.1.1. Okcnnyataumsa pacxogoMmepa AOSbKHa MpPOoU3BOAUTLCA B YCHOBUSAX
BHELUHUX BO34ENCTBYIOLMNX (PaKTOPOB, HE NPEBbILLAKLLMX A0NYCTUMbIX
3Ha4YeHun, OroBOpPEHHbIX B N.1.2.7.

2.1.2. Pacxogomep MOXeT ycTaHaBNMBaTbCs B BEPTUKASIbHOM, FOPU3OHTas b-
HOM UNKM HakNoHHOM Tpybonposoge. Hanuune rpa3eBUKOB UNn cneum-
anbHbIX GUNbTPOB HE 06s3aTENBHO.

2.1.3. ToyHas n HagexHasa paboTa pacxogomepa obecneymBaeTcsl Npu Bbl-
nosiHeHnn B mecte yctaHoBku MNINP cnegyowmnx ycrnosui:

- OTCYTCTBYET CKOMSieHe BO3ayXa;

- JaBreHune XNUOKOCTN UCKo4YaeT razoobpasoBaHue B Tpybonposoae;

- Ha Bxoge u Bbixoge MNP umelTCa NpSAMONMHENHbIE yYacTkn Tpybo-
npoBoJa COOTBETCTBYHOLWEN ASNMHbI (MPUBEAEHDBI B MHCTPYKLMM NO MOH-
Taxy Ha pacxogomep). Ha aTtmx ydacTkax He OOIMKHO ObITb HUKaKMX
YCTPOWCTB WU 3fIEMEHTOB, BbI3blBaOLMX U3BMEHEHME CTPYKTYpPbl NOTO-
Ka XXWAKOCTH;

- BeCb BHYTpPeHHUN o6bem kaHana lNINP B npouecce paboTbl pacxogome-
pa 3anosTHEH XUOKOCTbIO;

- HaNPSXEHHOCTb BHELLUHEro MarHUTHOrO MOMs MPOMbILUNIEHHON YacToThl
He npesbiwaeT 400 A/m.

BHUMAHME! 3anpewaemcsi Ha ecex amanax pabomsbl ¢ pac-
X00oOMepoM KacambCsi pyKamMu 3J1eKmpoooe, HaxoO0sWuxcsi 60
eHympeHHeM kaHasne [1l1P.

2.1.4. Tun n cocTtaB KOHTPONUPYEMOWN XUOKOCTU (Hanuyme M KOHLEHTpauus
B3BECEWN, NOCTOPOHHUX XUOKOCTEN U T.M.), peXnM paboTbl N COCTOAHME
Tpybonposoga He OOSMKHbI NPUBOAUTL K MOSIBMIEHUIO OTMOXEHW, BNU-
AWUX Ha paboTocnocoBHOCTE U METPOSIOrMYEecKUe XapakTepucTUKu
pacxogomepa.

HAns obecnevyeHuss pabomocnoco6Hocmu pacxodomepa 8 cu-
cmemax, ucrosib3yruwux Mo KakumM-nubo npu4yuHam y20JIbHble
¢unbmpsbi, He06x00uUMO criedumb 3a UX UCTIPaBHOCMbIO.

2.1.5. HeobxogmMmocTb 3alUMTHOrO 3a3emneHnsa npubopa onpegensieTcs B
cooTBeTCTBUKN C TpeboBaHusMu rmasbl 1.7 «[paBun ycTponcTea anekT-
POYCTaHOBOK» B 3aBMCUMOCTU OT HanNpsXXeHWUst NUTaHUS U YCrOBUK
pasMeLLeHnsa npubdopa.

3asemneHune npubopa NpoM3BOAUTCA C MOMOLLbIO KNEeMMbl 3aLUuUT-
HOro 3a3eMreHnss — crneunanbHOro BMHTA, PacrofioXXeHHOro Ha 6noke
namepenus (puc.A.1, A.2).

2.1.6. MonHnesawmTa obbekTa pasmelleHus npmbopa, BbIMNOSIHEHHASA B CO-
OTBETCTBUU C «MHCTPYKUMEN MO YCTPOMUCTBY MOSIHME3ALLMTLI 30aHUN,
COOPYXEHUN W NPOMbIWMEHHbIX KOMMyHMKaumiy CO153-34.21.122-
2003 (ytBepxgeHHon [lpukazom MwuHaHepro Poccum Ne280 ot
30.06.2003), npegoxpaHseT npmbop OT BbIXOA4A U3 CTPOS NPWU HaNN4mm
MOJSTHMEBbIX Pa3psa0B.

2.1.7. TpeboBaHna Kk ycnoBusiMm 3Kcnnyataumm u BblOOpy MecTa MOHTaxa,
npuBeAEHHbIE B HACTOSALIEN 3KCNNyaTauMOHHOM LOKYMEHTauuW, y4u-
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TbIBAKOT Hanbonee TUNUYHbIE BHELLUHNE CbaKTOpr, BIAKOLLIME Ha pa6o—
Ty pacxogomMmepa.

Ha obbekTe aKcnnyataunMn MOryTt cyuwecrtsoBaTb UM BO3HUKHYTb B
npouecce ero JskcnnyartaumMn BHELIHUE (.*)aKTOpr, HE noaaarLimnecd
npeaBapuTeribHOMy nporHo3dy, oueHke Uimn rnpoBepke U KOTopblie npo-
n3BoanTeENb He MOr y4eCTb MNMpu pa3pa60TKe.

B cny4dae npogdsrieHnA Noao6HbIX (baKTOpOB criegyet yCTpaHUTb UX
UM HanTU UHOE MECTO Kcnnyatauun, rae OaHHble (baKTOpr OTCYyT-
CTBYIOT UJTN HE OKa3bIiBaKT BJIIUAHUA Ha pa60Ty n3genna.

2.2. Bbi6op TMnopa3smepa pacxogomepa

Buibop Tunopasmepa pacxogomepa onpeaensieTcs AuanasoHom
pacxogos B Tpybonposoge, rae Oyaet ycraHaBnusatbca [MP. Ecnn
AnanasoH pacxofoB Ans gaHHoro TpybonpoBoga yknagbiBaeTcs B
AvanasoH pacxodoB HECKOSbKMX TUMOpPasMepoB pacxogomepa, TO
onpeaensTb HYXXHbIN TUNopa3Mep pekoMeHayeTcss ucxoas U3 3agaHHo-
ro npegenbHOro 3Ha4YeHnst NOTepPb Hanopa.

2.3. NoprortoBKa K pabdoTe

2.3.1. Mepbl 6e3onacHoCTH

2.3.1.1. K paboTe ¢ pacxogoMepom fornyckaeTcsi nepcoHan He monoxe 18 ner,
N3Y4YMBLUNW SKCNITyaTaunoHHY OKYMEHTaUMIo Ha nsgenmve.

2.3.1.2. Tlpn noaroToBKe M3genus K UCnofib30BaHMIO U B MpoLecce 3KcnsyaTa-
Unun  JormkHbl cobnogaTtbca «[paBuna TexHUYecKkon JKchnyaTauuu
3NEeKTPOyCTaHOBOK noTpebutenen» «lMpaBuna TexHukn GesonacHocTu
npw aKcnryaTaunm aneKkTpoycTaHOBOK NOTpebutenamm.

2.3.1.3. lpn npoBegeHnn paboT C pacxogoOMeEPOM OrnacHbIMK dhakTopamu ans
YyerioBeka SBMAKTCA:

- HanpshkeHne NepeMeHHOro Toka (C 4eNCTBYHOLWMM 3HaYeHem go 264 B
yactoTtomn 50 Iy);

- faeneHue B Tpybonposoae (ao 25 Mra);

- apyrne daktopsbl, CBA3aHHbIE C npodunem n cneundunkon obwekTa, rae
NPOU3BOANTCA MOHTaX.

2.3.1.4. B npouecce paboT No MOHTaxy, NyckoHanagke unm peMoHTYy pacxogo-
Mepa 3anpeLlaeTcs:

- MPOM3BOAUTbL MOAKMIOYEHUA K pacxogoMepy, NepekritioveHnss pexmmoB
UI¥ 3aMeHy 3NeKTpopagno3IEMEHTOB NPU BKITIOYEHHOM MUTaHUK;

- MpoOM3BOOUTb AEMOHTaX pacxogomepa u3 Tpybonposoga A0 MOMAHOMo
CHATUSA OaBnNeHWsa Ha yvacTke TpybonpoBoaa, rae npomssoasTces pabo-
Thl;

- UICNONb30BaTb ANEKTPONPUOOPbI U ANEKTPOUHCTPYMEHTLI 6e3 NoaKmMto-
YeHUs UX KOPMyCOB K MarncTpanu 3almnTHOro 3a3eMneHus, a Takke uc-
nosib3oBaTb NepeYvncrieHHble YCTPOMCTBA B HEUCMPABHOM COCTOSIHUM.

2.3.2. MNpw BBOAE B 3KCNIyaTaumo pacxogomMep A0SMKHO ObiTb NPOBEPEHO:

- COOTBETCTBME HarpaBfieHUa CTpesiku Ha Kopryce pacxogomepa
HanpaBreH1Io NOTOKa XNAKoCcTn B Tpybonposoae;

- COOTBETCTBME [AfVH MPSAMOSIMHENHBIX Y4aCTKOB Ha BXOA4e W BbIxode
pacxogomepa;
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- NPaBUITbHOCTb MOAKMNIYEHUs pacxofoMepa UM B3aMOLENCTBYHIOLLETO
o6opyaoBaHMs B COOTBETCTBMM C BbIOPAHHOW CXEMOM;
- NPaBUbHOCTb 3aaHHbIX PEXMMOB paboThbl BbIXOAOB pacxoqoMepa;
- COOTBETCTBME HaMNpsXKEeHUS NUTaHUSA 3aaHHbIM TEXHUYECKUM XapaKTe-
pucTukam.
2.3.3. Pacxogomep ucnonHenun MMA-113, -213 npy nepBoM BKNHOYEHUN UK
nocne OnUTeNbLHOro nepepbiBa B paboTe rotoB K SKCnsiyatayum nocne:
- MOSHOro npekpaweHns AUHaMUYeCKUX rmapaBfiMyecKnx npoLeccoB B
TpybonpoBoae, CBsA3aHHbIX C U3BMEHEHMEM CKOPOCTU U pacxoa >KUAKO-
CTW (NP OMOPOXHEHUN UMW 3anofiHeHUU Tpybonposoaa, perynnpoBke
pacxoga v T.n.);
- 30-MuHYTHOM NpoMbIBKK MNP NOTOKOM XMAKOCTU;
- 30-MUHYTHOrO Nporpesa pacxogomepa.
2.3.4. Nepen BBOOOM B 3Kcnnyataumo Heobxoaumo onnombupoBaTb pacxo-
Aomep n 3aaBwxkmn 6annaca (npu ero Hanuuun).

2.4. NMopsapok paboTbl

CpoaHHbIM B aKcnnyaTtauuto pacxogomep ucnonHenun MMN0-113,
-213 paboTaeT HENPEPLIBHO B aBTOMATU4YECKOM PEXMME.

Pacxogomep wucnonHenunsa MMAO-113* HaymHaeT paboTy npu noa-
KnoyeHmn Kk Hemy komnnekca WMBK-MIMLO wn rotoB k paboTte 4yepes
3-4 MNHYTbI NOCNE BKINIOYEHUS NUTaHNS.

MHdopmauna o6 namepsieMbix napameTpax M COCTOSIHUM pacxo-
JoMepa MOXeT CUMTbIBAaTbCA MO nocnenoBaTeribHOMY WHTepdency
RS-485, a Takke, B 3aBUCMMOCTU OT UCMNOJSTHEHUA pacxogomepa, C UH-
avkaTtopa, ¢ yHMBepcarsibHbIX 1 TOKOBOIO BbIXOZOB.
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2.5. BO3MOXHble HencnpaBHoOCT U MeToAdbl UX yCTPaHe-

HUA

2.5.1. lNepeyeHb HeucrnpaBHOCTEN W HewTaTHbIX CUTyauun, OuarHocTupye-
MbIX NpMBoOpoM N nHOMUMpyembix B Buage cumeona H Ha cooTBeTCTBY-
loWeM 3HaKkoMecTe MHOuKaTopa pacxogomepa nubo B BMAeE crvcka Ha
COOTBETCTBYOLLEN BKNaake nporpammbl «Monutop B3JIET MMNA», npu-
BedeH B Tabn.8. OTcyeT nopsigkoBOro HoMepa 3HakoMecTa MPOM3BO-

OUTCA cJieBa HalpaBo.

Ta6bnuua 8
Homep y
3HaKoMecTa Co,u,ep>KaH|/|e HeuncnpasHOCTU, HELLTATHOWN CUTYyalnn I'Ipvlmeanl/le
1 Mpnbop He nHMUnanmManposaH
2 Otkas nsmepurens
3 3HauveHune pacxoaa 6onblue Quans cMm. Tabn. 1
4 MHorokpaTHbIn c6oM Npu 3mMepeHum
5 3HayeHne Kp ans sbixoga Ne2 HEKOPPEKTHO
6 3HayeHne Kp ans sbixoga Ne1 HEKOPPEKTHO
7 OpAHOKpaTHBLIN COON NpY U3MEpPEHUU

2.5.2. MNpwn nosiBNneHun nHgmkauum cumeona H Ha 3Hakomecte 1 unu 2 npu-

©op Heo6Xx0aMMO OTNPaBUTbL B PEMOHT.

2.5.3. B cny4ae nHamkauumn cumeona H Ha gpyrnx saHakomecTtax u/unm oTcyT-
CTBMSI CUrHana Ha yH1MBepcanbHOM BbIXOAE crieqyeT NpoBEpUTD:
- HanM4ymMe n COOTBETCTBME HOPMAaM HanpshkKeHUs NTaHnsA Ha BXo4e pac-

XoAoMepa U UCTOYHNKA BTOPUYHOIO NUTAHUS;
- HaZeXHOCTb NOACOeAMHEHNS Lenen NUTaHus;

- Hann4ne XnakKkoctm n ee gBnXxXeHmnsd B pr6or|p0|30p,e;

- OTCYTCTBME CKOMNIIEHUNA rasa B MecTe yCTaHOBKM pacxogomMepa;
- KOPPEKTHOCTb 3Ha4veHun KP 1 oTceyek no pacxody; npu Heobxoammo-

CTN UBMEHUTb UX 3HAYEHUA.

Mpwn NoNoXuTenbHbIX pedynbTaTax NepevncrieHHbIX Bbllle npoBe-
pOK crniefyeT ob6paTUTLCS B CEPBUCHbLIV LIEHTP (pernoHanbHoe npeacra-
BUTENbCTBO) UMW K U3rOTOBUTENIO U3OENNS ANS onpeaeneHnst BO3MOX-

HOCTU ero fanbHeunwen aKcnyaTauuu.

2.5.4. Pacxogomep «B3JET IMMNA» no Buay UCNOAHEHUSA U C Y4ETOM YCITIOBUM
aKcnnyaTaumMm OTHOCUTCS K U3OenusiM, PEMOHT KOTOPbIX NPON3BOANUTCA

Ha chneunanuManpoBaHHbIX MpeanpusaTusax, nnbo

N3roToBUTENe.
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3. TEXHUWYECKOE OBCITYXUBAHUE

3.1. NpoBepka TeXHUYECKOro COCTOSAHUSA

3.1.1. BBegeHHbIM B akcnnyaTtaumto pacxogomep ncrnonHenun Mrg-113, -213
pekoMeHayeTca nogsepraTb NepuoguyeckoMy OCMOTPY C LIENbI KOH-
Tpons:

- paboTocnocobHOCTM pacxogomepa;

- cobnaeHna ycnosun akcnnyatauuu,

- HaNMYus HanNPsPKEHUS NMUTaHUS;

- OTCYTCTBMS BHELUHUX NOBPEXOEHUN COCTaBHbIX YacTen pacxogomepa;
- HAEXHOCTU ANEKTPUYECKMX N MEXAHNYECKUX COeOUHEHNN.

MepunogMyHOCTL OCMOTPa 3aBUCUT OT YCMOBUKW 3KCnyaTauuu, HO
He JoMmkHa ObITb pexe 0gHOro pasa B ABE HeAenu.

[na pacxogomepa ncnonHexusa Mra-113* nepnoanyeckmin ocMoTp
AOJDKEH MPOBOAMTLCS C LENbl BbISIBIIEHUS BHELWHUX MNOBPEXOEHUN,
CNOCOOHbIX OKa3aTb BAUAHME Ha ero paboty. OcMOTp OOMKEH NPOBO-
ONTbCS HE peXxe O4HOro pasa B ABa Mecsua.

3.1.2. HecobntogeHne ycnoBumn aKcnyaTaumm pacxogomepa B COOTBETCTBUM
c n.n.1.2.7, 2.1 MOXeT NPUBECTU K €ro OTKa3y UK NPEBbLILLIEHNIO JONY-
CTMMOIO YPOBHS MOrpPeLHOCTN N3MEPEHNIA.

BHelwHMe noBpexaeHus Takke MOryT MpMBECTUM K MPEeBbILEHUIO
AOMYyCTUMOrO YPOBHSA MOrPeLwHocTM u3MepeHun. [lpu  nossneHuu
BHELLHMX NOBPEXOeHUN n3genus unu kabena nurtaHus, cBasn Heobxo-
ANMO 0BpaTUTLCA B CEPBUCHBINA LIEHTP UMW permoHaribHoe npeacTaBu-
TenbCTBO ANA onpefeneHnss BO3MOXHOCTU ero AanbHeunLen akcnmya-
Tauumu.

3.1.3. B npouecce akcnnyartauum pacxogomMepa He pexe OofHOro pasa B rof
Heob6XxoAMMO NMPOBOAUTL MPOGUIAKTUYECKUA OCMOTP BHYTPEHHEro Ka-
Hana [IMNP Ha Hanunume 3arpsi3HEHUn U/unu oTNOXeHUn. [JonyckaeTca
Hanu4ymne nerkoro HaneTta, KOTOpPbIA AOMKEH CHAMATBLCH C NOMOLLBIO Y-
CTON MSATKON BETOLUW, CMOYEHHOW B BOAE.

Mpn BbICOKOW CKOPOCTM O0Bpa3oBaHUSA OTIOXEHUIW, a TakkKe B CNy-
Yyae BO3MOXXHOIO NOSIBIEHUSI MACIISTHON UNW HEPTAHOM NIIEHKN, OCMOTP
N O4YMCTKa BHYTPEeHHero kaHana MNP gomkHbl NnpoBoAUTLCA C HEODXO-
OVMOW NepUoOANYHOCTBIO.

Mpyn HanuuMn 3arpsa3HEHUN /NN OTNOXEHUA Opyroro Buga nuodo
MX CYLECTBEHHON TOSMLWMHBI HeoBXoaMMO NPOU3BECTU OYUCTKY MO-
BepxHocTu MNIMNP n oTnpaBnTb pacxogoMep Ha BHEOYEPELHYIO MOBEPKY.

OunCTKy OTNOXEHMM B ITOM Cllydae peKkoMeHAyeTcs NpOBOAUTb
cpasy e nocrie u3BrnedyeHnsa pacxogomepa m3 Tpybonposoga ¢ nomo-
b0 BOAbI, YACTOM BETOLUN N Heabpa3nBHbIX MOKOLLUX CPEACTB.

3.1.4. lMpwn oTnpaBke pacxogoMepa Ha MOBEpKy WM B PEMOHT HeobxoamMmo
nocrne gemMoHTaXa OYUCTUTb BHYTPeHHUM kaHan MNP oT oTnoxeHun,
o6pa3oBaBLUMXCH B MpoLecce 3KCnyaTauun, a Takke oT OCTaTKOB pa-
6oyen xugkoctn. OcTaTkM arpecCMBHOMN XUAKOCTU OOJKHbI ObITb
HEeUTpPann3oBaHbI.

Mpn MOHTaxe M AeMOHTaxe pacxogomepa HeobxoaMMO pPyKOBOA-
CTBOBaTbCHA MHCTPYKLUMEN NO MOHTaXy pacxogomepa.
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OTnpaBka pacxogomMepa A5 NpoBeAeHUs NoBepkU, NM6o peMoHTa
[AOMKHA MpoM3BOAUTLCSA C MAcnopToM pacxogomepa. B conposoau-
TENbHbIX JOKYMEHTax HeobXoauMO ykasblBaTb MOYTOBbLIE PEKBU3UTDI,

TenedoH U gakc oTnpaBuTeNs, a Takke crnocob 1 agpec obpaTHol ao-
CTaBKW.

29
A E5qeT



3.2. MeToauka noBepKu

HacTtoswwaa meToanka NnoBepKkn pacnpocTpaHaeTcs Ha pacxogome-
pbl-cHeTYMKM anekTpomMmarHutHole «B3JET MMOA» n yctaHasnuBaeTt me-
TOAbl N CpeacTBa NePBUYHON U NEPUOANYECKON NOBEPKN.

Pacxogomep-cyeTumk anektpomarHuTHein «B3J1IET MMO» npoxo-
OUT NepBUYHYIO NOBEPKY MPWU BbINyCKe M3 NPOM3BOACTBA U Mnocne pe-
MOHTa, nepuoauveckne — B npouecce aKcnnyataumm ¢ nepuoguyHo-
CTblO, YKa3aHHOW B rnacropTe Ha pacxo4oMep.

Me>xnoBepoyHbIN MHTepBan — 4 roga.

3.2.1. Onepaumn noBepKu

3.2.1.1. MNpn npoBeaeHUN NOBEPKU O0SDKHbI ObiTb BbIMNOSIHEHbI OMNepauuu, yka-
3aHHble B Tabn.9.

Tabnuua 9
MyHKT Onepauuu, NpoBoAMMbIE MPU AAHHOM
HanmeHoBaHue onepauum OOKyMeHTa BUAE NOBEPKU
Nno noBepke nepBuyHasa nepuogunyeckas
1. BHewWwHW ocMoTp 3.2.7.1 + +
2. OnpoboBaHue 3.2.7.2 + +
3. OnpegeneHune NorpeLHoCcTyr
pacxogomMmepa npy U3aMepeHnm
obbema n cpegHero o6 LeMHOro
pacxoga 3.2.7.3 + +
4. MNoaTeepxaeHne CooTBETCTBUSA
nporpaMmmMHoro obecnevyeHms 3.2.7.4 + -

3.2.1.2. [lonyckaeTcs BbIMOMNHATL NOBEPKY HE B MOSIHOM AnanasoHe nacnopTHbIX
3HayeHu napameTpoB, a TOMbKO B 3KCMNyaTauMoOHHOM OuanasoHe U
TOMNbKO NapameTpoB, UCMONb3yeMbIX NPU SKCNnyaTaunu.

3.2.2. CpepctBa nNoBepKu

3.2.2.1. Npwn npoBeaeHMM NOBEPKN NPUMEHSAETCA NOBEPOYHOE 060OpyaOBaHME:
1) cpeacTBa M3MeEpPEeHUs U KOHTPONS:
- ycTaHoBKka nosepoyHasn «B3JIET MY» ons noBepkn MeTOAOM M3Mepe-
Hus obbema (cpeaHero pacxoga, Macchl) ¢ npegenamMmm gonyckaemom
OTHOCUTENbHOW MNOrpewHocTn He 6Gonee 1/3 npenenoB Aonyckaemown
OTHOCUTENBbHOWN NOrPELLUHOCTN U3MEPEHUS PACXOAOMEPOB;

- MarasuH conpotusneHnn P 4831, 2.704.0001TY, npegensl gonyckae-
MOrO OTKMOHEHUs conpoTmBeHnsa He 6onee + 0,022 %;

- BonbTmeTp B7-43 Tr2.710.026 TO, gunanasoH 10 mkB-1000 B, oTHOCK-
TenbHas NOorpeLLHocTb He bornee + 0,2 %;

- yactotomep Y3-64 [JIN 2.721.066 TY, gnanasoH 0-150 Mluy, oTHOCK-
TenbHasa norpeLlHocTb He 6onee + 0,01 %;
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2) BcriomoraTternbHble YCTPOWCTBa:

maHomeTp, FOCT 6521, ananasoH 0 -2,0 Mla, kn. 0,4;
reHepaTop umnynbcoB [5-88 B3.264.117 TY, yactota 1 'y - 1 MIy;

- ocumnnorpad C1-96 2.044.011 TY;

IBM coBMeCTUMbIN NepCOoHanbHbIA KOMMbIOTEP.

3.2.2.2. [lonyckaetca npumeHeHve ppyroro obopyaosaHus, npubopoB U

YCTPOWCTB, XapaKTepUCTUKN KOTOPbLIX He YCTynakwT XapakTepucTukam
obopyaoBaHus u npmbopos, npueeneHHbIX B N.3.2.2.1. MNpun otcyTCcTBUN
obopyaoBaHns 1 NpPMOOPOB C XapakTepuUCTUKaMK, He YCTynalLmnmu
yKasaHHbIM, NO COrnacoBaHuIo ¢ npeacTtasutenem PocTtexperynupoBa-
HUS1, BbINOSMHSAKOLWEro NOBEPKY, AonyckaeTcs npumMmeHeHne obopynosa-
HUS 1M NpMBOPOB C XapakTepucTUkamun, 4OCTAaTOYHbIMUM AN NOMyYeHns
AOCTOBEPHOro pesyrnbTaTta NoBEPKU.

3.2.2.3. Bce cpeactBa M3MEpPEHWn U KOHTPONS LOSMKHbI OblTb MOBEPEHbI U

3.2.3.

3.2.4.

3.2.5.

NMMEeTb ,qeﬁCTByromme cBupoeTesrnibCctea UM OTMETKN O MNMOBEPKE.

Tpe6oBaHusa K KBanuduKauum nosepuTenemn

K npoBeaeHuno namepeHun npu noeepke 1 o6paboTtke pe3ynbTaTos
N3MepeHuii OoNycKalTCa N1ua, aTTeCTOBaHHbIe B Ka4yecTBe noBepuTe-
NS, U3y4MBLUME SKCMIyaTaLMOHHYI AOKYMEHTALMIO Ha pacxogoMephbl 1
cpeacTBa NOBEPKU, UMEIOLLME OMbIT NMOBEPKN CPpeacTB U3MepeHuit pac-
xo4a n obbemMa XKMOKOCTU, a Takke npollealne NHCTPYKTaX Mo TEXHW-
ke 6e30nacHOCTM B YCTaHOBIIEHHOM MopsiaKe.

TpeboBaHua 6e3onacHOCTH

Mpu npoBegeHUN NOBEPKU AOSMKHbI ObITb cobnoaeHbl TpeboBaHUS
6e3onacHOCTM B COOTBETCTBMM C «[1paBnnamm TEXHUYECKOW IKCMiya-
TaumMm 3neKTpoyCTaHOBOK noTpebutenen» u «lpaBunamm TeXHUKK
6e30nacHOCTM Npu 3KCMyaTauun 3r1eKTPOYCTaHOBOK NOTPEOUTENAMNY .

YcnoBusi npoBegeHUs NOBepPKU

Mpu NpoBeaeHnM NoBepKM AOMKHbI ObiTb COOMOAEHbI cneayoLume
yCnoBusi:

- Temnepartypa okpyxatowero so3gyxa ot 15 go 40 °C;
- Temnepartypa noBepoYHon xumakoctn ot 5 go 40 °C;

OTHOCUTESNbHas BNaxHOCTb Bo3ayxa oT 30 go 80 %;
aTtmocepHoe nasneHue ot 86,0 go 106,7 kla;
HanpshkeHne NuTaHna nepeMeHHoro Toka ot 187 fo 242 B;
yacTtoTa nutawwen cetn ot 49 go 51 lu;

BHELUHNE 3NEKTPUYECKME U MarHUTHbIE NONS HaMNpPsKeHHOCTbI He 00-
nee 400 A/m.
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NMPUMEYAHUA.

1. MoHTax pacxogomepa [OMmKEH NPOU3BOAUTLCS B COOTBETCTBUWM C WH-
CTPYKUMEN NO MOHTaXY.

2. MNpwn onpegeneHnn MeTPOSIONMYECKNX XapakTePUCTMK pacxogomepa Ha
NMOBEPOYHbIX YCTaHOBKaxX HE06Xo0aMMO:

- MPOBEPUTb COCTOSIHME 3a3eMIeHns (3aHyneHnst) NOBEPOYHOM YCTaHOB-
Ku;

- 3a3eMNUTb  YCTaHOBJMIEHHbIE UCMbITyeMble npubopbl. 3asemneHve
AOIMKHO ObITb BbIMNOMHEHO COEAUHEHMEM Kopryca npubopa LWTaTHbIMK
3a3emMnsWMMM NpoBOAHMKAMKM C TpybompoBO4OM WU3MEPUTESBHOMO
yyacTka C NMOMOLLbO BUMHTOBOrO COEAMHEHUS, MPeayCMOTPEHHOro Ha
OOKOBOM MNOBEPXHOCTU (oraHLEB.

3.2.6. NoaroToBKa K NnpoBeAEeHNIO NOBEPKU
3.2.6.1. Nepepn npoBeaeHNeM NOBEPKN OOMKHbI ObITb BbIMOMHEHbI crnefyouine
noarotoBuTenbHble paboTbl:

- NpoBepKa HanM4uMsi NOBEPOYHOro obopyaoBaHMsS B COOTBETCTBUM C pas-
aenom 3.2.2 HacTosLEen METOANKM;

- NpoBepKa Hanu4nsa OEeNCTBYIOLWMX CBUAETENBCTB UM OTMETOK O NoBep-
Ke CpeacTB M3MEPEHUN N KOHTPOS;

- NpOBEPKa Hanuuusi nacnopTa C OTMETKOM oThaena TeXHWUYECKOro KOH-
Tpons compmbl «B3JIET» Ha noBepsAemMbI pacxooomep;

- NpoBepKa cobntogeHna ycnosuin pasgena 3.2.5 HacTosLLen METOANKN.

3.2.6.2. lNepen npoBeaeHMEM MOBEPKM OOIMKHA ObiTb NpoBeAeHa nNoarotoBka K
paboTe kaxgoro npubopa, BXOASALWEro B COCTaB MOBEPOYHOro obopy-
AO0BaHWs, B COOTBETCTBUM C €0 MHCTPYKLMEN MO IKCNnyaTaumm.

3.2.6.3. Nepen npoBegeHneM MNOBEPKM O0IMKHA OblTb cobpaHa noBepo4YHas
cxema B cooTBeTCTBUM C [punoxeHuem B.

3.2.6.4. MNogknioyeHne MOBEPOYHOro M BCMOMOraTesibHoro obopyaoBaHus K
pacxo4oMepy BbIMOMHATCA B COOTBETCTBUN C HACTOSLLEN METOLNKON.

3.2.7. NpoBeaeHue noBepKu
3.2.7.1. BHewWwHM ocMoTp
Mpu npoBeAeHUN BHELLIHEro OCMOTPa OOIMKHO ObITb YCTaHOBIEHO
COOTBETCTBME BHELLHEro BMAa pacxogoMmepa criegylowmm TpebosaHu-
AM:

- Ha pacxogoMep AoMmKeH BbITb HaHeCeH 3aBOACKON HOMED;

- KOMMIEKTHOCTb M 3aBOACKOW HOMEp pacxogoMepa [[OIKEH COOTBET-
CTBOBaTb YKa3aHHOMY B nacropTe;

- Ha pacxogoMepe He OO0SMKHO OblTb MEXaHUYEeCKMX MOBPEXOAEHUN U ae-
dPeKTOB MOKPbITUW, NPENATCTBYIOLNX YTEHUIO HALAMUCEN U CHATUO OT-
CYETOB MO WHAMKATOPY, YXYyALlALWNX TEXHUYECKME XapaKTEPUCTUKU U
BNMSAKOLWMX HA paboTOCNOCOBHOCTb.

MPUMEYAHWUE. MNMpn Hannuun 3arpsa3HeHnst NPOTOYHOM YacTu pac-
xoaomepa Heob6Xx0AMMO NPOU3BECTU €€ YNCTKY.

Mo pesynbTaTam ocMOTpa genaeTcs OTMeTKa O COOTBETCTBUM B
npotokone (MpunoxeHne B).
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3.2.7.2. OnpoboBaHue

Onpo6GoBaHne pacxogoMepa OCYLIECTBNSETCA Ha MNOBEPOYHOM
yCTaHOBKeE.

Onpo6GoBaHne gonyckaeTcs NPOBOAUTbL B OTCYTCTBUM NpencTaBu-
Tenda opraHa PocctaHgapTa.

lMocne BKNOYEHNS NUTAHUS M NporpeBa Npubopa, N3MeEHsIst pacxon,
Ha NOBEPOYHOWN YyCTaHOBKE, HeobxoaMMo ybeauTbCs B COOTBETCTBYIHO-
LLIMX U3MEHEHUSAX NOKa3aHWM pacxogomMepa.

3.2.7.3. OnpeageneHune nNorpewHoCcTn pacxogomepa

OnpegeneHne norpeLwHocT! pacxogomMepoB npu nsamepeHnn obb-
eMa u cpegHero o6bLEeMHOro pacxoga pekoMeHAyeTCs BbINOSMHATL Ha
NMOBEPOYHbBIX YCTaHOBKAaX, MO3BONAIOLMX BbINOMHATL M3MepeHus 6e3
OCTaHOBKM MOTOKA.

OnpepgerneHne NorpeLHoCcT! pacxogomepa BbIMOMHAETCS Npu Tpex
3HayeHusx nosepoyvHoro pacxoga — 0,01-Quans (1-51 NOBEpOYHAsi ToYKa),
0,025-Quans (2-9 noBepoyHasn Touka), 0,04:-Quans (3-9 NoBepo4vHast ToY-
ka). [lonyckaeTtcst B 3-1 NOBEPOYHOM TOYKE BbINOSHATL M3MEPEHMUS Npu
pacxoge 0,25-Quans NN 0,5-Quave.

Bo Bcex NoBepoYHbIX TOYKax pacxon ycTaHaBnMBaeTcsi C 4OMYCKOM
+ 10 %.

MPUMEYAHUE. 3HaveHns pacxogoB B NMOBEPOYHbIX TOYKAX MOryT
BbIOMPATLCS MHLIMM — B COOTBETCTBUWM C MACMOPTHLIMU Anana3oHamu
paboTbl pacxogoMeposB.

BbinonHseTca No 0gHOMY M3MEPEHUIO MPU KaXAOM 3Ha4YeHun pac-
xofa. orpelwHoCcTb pacxogomepa onpenensieTca cpaBHEHNEM 3Hade-
Hua obbema Vo, (cpeaHero o6bemHoro pacxoga Quo), UIBMEPEHHOIO MNO-
BEPOYHOWN YCTaHOBKOMW, U 3Ha4yeHuss obbema V, (cpegHero o6beMHOro
pacxoga Qw), U3MEPEHHOro Pacxo4OMeEPOM.

Mpn noBepke MeTOOOM M3MEPEHUs obbemMa B KayecTBe AENCTBU-
TENbHOro 3HayeHust Vo Ucnomnb3yetcs 3HadeHne obbema >XUAKOCTH,
HabpaHHOro B Mepy BMECTUMOCTU NMOBEPOYHOM YCTAHOBKU (MNKN 3Ha4e-
HWe, N3MEPEHHOE 3TaNOHHbIM PacXo040OMEPOM-CHETYMKOM).

Mpn noBepke METOAOM M3MEPEHUS MacCbl 3HadYeHue obbema Vo
onpegenseTca no gopmyrne:

Vo =0 e, (3.2.1)
0
P

rae p — NAOTHOCTb XXMAOKOCTHU, Kr/M3;
Mo — Macca XUOKOCTU, Kr.

[na onpepeneHns 3Ha4YeHUst MacCbl XWUAOKOCTU Mo, MNpoLleLllen
yepes3 pacxo4oMep, UCMONb3yeTCs NOBEepPOYHas YCTaHOBKa C BECOBbIM
YCTPOWUCTBOM.

Mepen Havanom mcnbITaHUA Ha NOBEPOYHOWN YCTAHOBKE C BECOBLIM
YCTPONCTBOM HeobXxoauMMO onpenenutb Mo KOHTPONbHOMY MaHOMETPY
AaBneHne XnakocTn, a No TepmMoMeTpy — TemnepaTypy B Tpybonposo-
Ae uvcnbITaTeNbHOro CTeHga MOBEepOYHOM YCTaHOBKW. Ha ocHoBaHUM
NU3MEPEHHbIX 3Ha4YeHU TemnepaTtypbl M [aBreHus no Tabnuuam
CCCL 98-2000 «Boga. YaenbHbin 06bEM 1 3HTaNbLNNA Npyu TeMmnepa-
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Typax 0...1000 °C wn pasnenuax 0,001..1000 Mlla» onpepensetcs
NNOTHOCTb XUOKOCTH p.
3Ha4eHwne cpeaHero pacxoaa Q.o onpegenserca no gopmyne:

Qvo :é’ Ms/l‘l’ (322)

n

raoe Qo — 3HaYeHne cpeaHero pacxona, M3 /u;

Vo — 3HayeHne obbema, UsMepeHHoe NoBEPOYHON YCTaHOBKON, M3,

Tu— BpeMa namepeHus, u.

[MoBepka pacxogomepa BbINOSHAETCA MO UMMYSNIbCHOMY BbIXOAY C
NOMOLLbK YacToToMepa. [1ns 9Toro YyactoToMep MOAKNYaeTcs K UM-
nyrnbCHOMY BbIXOAY pacxogoMepa, YCTaHaBnMBaeTCs B PeXuMM cyeTa
UMMynbCOB U 0BHynseTcs. o cTapTOBOMY CUHXPOUMMYNbCY UMMYIIbChI
C BbIXOA4a pacxogoMepa HadMHaltT MOCTynaTb Ha BXO4 YacToToMepa.
O6bem xngkoctn V,, Npolewen Yyepes pacxogomep, onpeagenserca
no goopmyrne:

V, =N-KP,, M, (3.2.3)

rae N — KonnyecTBo MMNYNbLCOB, MOACYMTAHHOE YaCTOTOMEPOM;

KPi — KOHCTaHTa npeobpa3oBaHnsA MO UMMYfbCHOMY BbIXO4y pac-
xogomepa (onpegensieTcs B COOTBETCTBUM C PyKOBOACTBOM MO 3KCMITy-
aTauuy pacxogomepos), M3/umn.

N3amepeHHbI cpegHuii 0GBbEeMHbIN pacxod Xuakoctn Quu (M3/4),
npowueauwen Yepes pacxogomep, onpenensercsa no dopmyne:

Qu, = \T/— M3/, (3.2.4)

n

OnpegeneHne norpeLwHocT! pacxogomepa npu MamepeHun obbe-
Ma XXMAKOCTU BbINONHAETCS No hopmyne:

3, =Mx100, %. (3.2.5)
\Y

[o]

OnpegeneHne NorpeLlHoOCTM pacxo4oMeEpPOB NpU U3MEepPEHUN cpe-
Hero 0GbeMHOro pacxoda XMUAKOCTU BbINOSHSAETCS No hopmyne:

)

o= Q= 900, 9, (3.2.6)
Q

Vo

MunHuManbHO HeobxoaMMbIN OOBEM KUOKOCTU, NPOMyCKaeMon ye-
pe3 pacxogomep nNpu ogHOM U3MEPEHUU, NPU PEerucTpaumm nokasaHumn
C MMNyfbCHOrO BbIXO4a pacxogomepa OOfMKEH ObiTb Takum, 4TOOLI
HabpaTb He meHee 500 MMNynNbCOB.

Mpn oTCyTCTBMM MNOBEPOYHOM YCTAHOBKWM, MO3BOSISOLEN BbINOSI-
HATb M3MepeHus 6e3 OCTaHOBKKM NOTOKa B Tpybonposoae, AonyckaeTcs
BbINOMHATL OnpefeneHne OTHOCUTESTIbHOM MOrpeLLuHOCTU pacxogome-
pOB Ha MOBEPOYHOW YCTAHOBKE C OCTAHOBKOM MOTOKA U CYMTbIBAHWE
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pe3ynbTaToB namMepeHun no nHamkatopy (aucnnew), RS-(HART-) wvnu
UMNYMbCHOMY BbIXOAY pacxogomepa.

[Mosepka pacxogomepoB no mHavkaTopy (aucrnnero), RS-(HART-)
BbIXOAY BbIMOMHSETCS B CrieaytoLen nocrneaoBaTenibHOCTH.

Ha wnHgukaTope pacxogomepa M nogkntoyeHHoM K RS-(HART-)
Bbixoay MK ycTtaHaBnuBaeTcsa pexuMMm BblBOAA Ha 3KpaH NOBEPSIEMOro
napameTpa. lNepen kaxabiM namepeHmeM B NOBEPOYHON TOYKE NMPOUn3-
BOOUTCA perncrpaums HadanbHoro 3HadeHust oobema V. (M3), 3aperu-
CTPMpPOBaHHOIo pacxogomepom. [locne nponycka XUAKOCTU Yepes pac-
XO0OOMep B AaHHOM NOBEPOYHOM TOYKE, PErMCTpUpyeTCa KOHEYHOoe 3Ha-
yeHne obbema Vi (M3). Mo pa3HOCTM MoKasaHWU paccyUTbIBAETCH W3-
MepeHHoe 3HayeHne obbema Vi XXUOKOCTU:

V, =V, —V,, M. (3.2.7)

[anee pac4yeTbl BbINOMHAKTCA B COOTBETCTBUM C (popmynamu
3.2.4-3.2.6.

Mpun peructpaummn nokasaHum ¢ RS-Bbixoga u gucnnesa Heobxoau-
MO NpWY OAHOM M3MEPEHUN NMponycKaTb Yepes pacxogoMep Takoe Komnu-
4YeCTBO XXWOKOCTU, YTOObl HabupaTb He meHee 500 eanHuL Mnagwero
paspsiaa yCTpoucTBa MHAMKALNMN.

PesynbTaTbl NOBEPKN CHMTAIOTCHA NOSTOKUTESBbHBIMKW, €CNN NorpeLu-
HOCTb pacxogomepa npu m3amepeHun obvema, cpeaHero 0H6BLEMHOro
pacxoda XWOKOCTU He NpeBbIlaeT 3Ha4YeHUW, NPUBEAEHHbIX B JaHHOM
OOKYMEHTeE.

Mpu nonoxuteneHbIX pesyrnbTartax MOBEPKU AenaeTcs OTMEeTKa O
cooTBeTCTBUM B NnpoTokone (MpunoxexHune B).

Mpn HanuuumM TOKOBOro BbIXO4A onpeneneHne NorpeLHoCcTn pac-
Xo4omepa no TOKOBOMY BbIXo4y MPOW3BOAUTCH MO MeToAuKe, npuBe-
aeHHon B NpunoxeHuun B.

3.2.7.4 lNMoaTBEpXXaeHNe COOTBETCTBMS NpOrpaMmMHoro obecneyeHus

Onepauusa «lMoaTBepxaeHne COOTBETCTBUS MporpamMHOro obec-
neyvyeHns» BKMOYaeT:

- onpegenenne uMAOeHTUUKALUMOHHOIO HaMMEHOBaHUSI MPOrpaMMHOro
obecneyenus;

- onpegeneHne Homepa Bepcun (MAEHTUMPUKALMOHHOIO HoMepa) npo-
rpaMMHoro obecnedeHus;

- onpegeneHne uMcpoBoro naeHTudukaTopa (KOHTPONbHOW CYMMbl MC-
NOJSTHAEMOro Koga) nporpaMMHoOro obecneyeHums.

MpousBoguTca BKMOYEHUE pacxogomepa. Nocne nogaym nutaHmA
BCTpoeHHoe 1O pacxogoMepoB BbINOMHAET psg caMognarHoCTUYECKUX
NPOBEPOK, B TOM YMCIE MPOBEPKY LENTOCTHOCTM KOHGMUIrypauuoHHbIX
AaHHbIX 1 HEM3MEHHOCTM UCMONHAEMOro Koga, nyteMm pacdeTta un nyb6-
NMKaUUM KOHTPOSbHOW CYMMBbI.

Mpu 3aTOM Ha nHauKaTope ByayT OTpaxaTbCs CrieayoLlne AaHHbIE:
- ngeHTunkaLmMoHHoe HanmeHoaHme [0;
- HOmep Bepcun (MaeHTudmrKaunoHHbli Homep) MO;
- undpposon naeHTudukaTop (KoHTponbHas cymma) MO.
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PesynbTat noaTBepXaeHnsa coOOTBETCTBUSA NporpammHoro obecne-
YEeHUs cYMTaEeTCH NONOXUTENbHbLIM, €CNN NOSTyYeHHble UAeHTUduKaum-
OHHble gaHHble 10 CUN (ngeHTuduKaumMoHHoe HaMMeHoBaHWe, HoMep
Bepcun (MOEHTUPUKALUMOHHBIA HOMEpP) U LMpoBON MAEHTUdDUKaTOP)
COOTBETCTBYOT NMOEHTUMKALMOHHBIM JaHHbIM, YKa3aHHbIM B pasfgene
«MeTponornyeckme M TEXHUYECKME XapaKTEPUCTUKU» OMUCaHUs Tuna
cpeacTBa N3MEPEHUN.

3.2.8. OchopmrnieHne pe3ynbTaToOB NOBEPKU

3.2.8.1. MNonoxuTtenbHble pes3ynbTaTbl NOBEPKM OPOPMISIOTCA 3anucblo B nac-
nopte pacxogomMmepa, 3aBepeHHOM NogNUCLI0 MOBEPUTENS C HAHECEHU-
€M MOBEepPUTENBHOrO Knenma, n pacxogomep AornyckaeTcs K aKcnnyaTa-
LN C HOPMUPOBAHHOW MOrPELLHOCTLIO.

3.2.8.2. Npn HeCooTBETCTBUM MOMYYEHHbLIX B pe3ynbTaTe MOBEpPKUM MOrpeLLHo-
CTEN U3MEPEHUS HOPMUPYIOLINM 3HAYEHUAM BbINOSTHAETCSA HOCTUPOBKA
pacxogomepa, rnocre Yero nosepka BbINONHAETCA NOBTOPHO. B cny4vae
oTpuUaTesibHbIX pe3yribTaToB MOBTOPHOM MOBEPKM pacxogomMep BO3-
BpaLlaeTcs B NMPOU3BOACTBO AN YCTPaAHEHUs MPUYNH oTpuLaTesibHbIX
pes3ynbTaTos.

3.2.8.3. lpn oTpuuatenbHbIX pesyrbTaTtax nepuoanyeckon rnOBEPKU pacxono-
Mep K MPUMEHEHUIO He oNyCcKaeTcd, B NacrnopTe NponsBoaMTCS 3anncb
O HernpurogHoOCTK pacxogomMepa K aKcrnryaTaumu, a KnemmMmo racuTcs.
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4. YNNAKOBKA, XPAHEHUE U TPAHCINOPTUPO-
BAHUE

4.1. Pacxogomep «B3JET TMMNA» ynakoBbiBaeTCca B MHANBUOYANbHYIO Tapy
kaTteropumn KY-2 no NOCT 23170 (kopobKy 13 rodopmpoBaHHOro KapToHa
nnbo aepeBAHHbIN ALLMK).

4.2. XpaHeHue pacxogomMepa LOSMKHO OCYLLEeCTBAATLCA B YNaKOBKe U3roTo-
BUTENS B CyXOM OTaniMBaeMoMm nomMeLLeHnn B COOTBETCTBUM C Tpebo-
BaHuamMu rpynnebl 1 no FOCT 15150. B nomewieHnn ana xpaHeHusa He
OOMMKHO ObiTb TOKONPOBOASALEN MbiNK, NAapoB KUCMOT U Leno4ven, a
TakKe rasoB, BbI3blBalOLMX KOPPO3UIO U paspyLUatoLLmMX N30MSUmIo.

Pacxogomep He TpebyeT cneumnanbHOro TeXHUYEeCKoro obecnyxmea-
HUS NPU XpaHEHUN.

4.3. Pacxogomepbl MOryT TpaHCMOPTUPOBATLCS aBTOMOOMUIBHBIM, PEYHbIM,
XENe3HO4OPOXHbIM U aBMALMOHHBLIM TPAHCNOPTOM (KpOMEe HerepmeTu-
3MPOBaHHbIX OTCEKOB) NPV COBMNIOAEHMN CreayHOLLMX YCINOBUN:

- TPAHCNOPTUPOBKA OCYLLIECTBNSIETCS B 3aBOACKOWN Tape;

- OTCYTCTBYET NpAMOe BO3LEeNCTBUE BNaru;

- TemnepaTtypa He BbIXoauT 3a npegensl ot MuHyc 40 go 50 °C;
- BNaXHOCTb He npeBbiwaeT 95 % npu TemnepaTtype o 35 °C;

- Bubpaumsa B guanasoHe ot 10 go 500 Iy, ¢ amnnutygon oo 0,35 mm unum
yckopeHvem ao 49 m/c?;

- yAapbl CO 3Ha4YeHneM NMKOBOro yckopeHus ao 98 m/c?;

- YNIOXXEHHbIE B TPaHCMNoOpTe U3genusa 3akpenneHbl BO n3bexaHue nage-
HUS N coydapeHun.
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NMPUNOXEHUE A. Bup coctaBHbIX YacTen pacxoaomMmepa

115*

B3NET NN @

PACXOAOMEP-CHETYMK INEKTPOMA THUTHBIA /

4

2

T . . V-
AMBH MM

Maxcum anero e gaenemne 25 MNa
Hanp Axerme nutama =248, 0,154

%. nng-213

N2 30000

BIHET

&

®

dll

11

1

e

M %

g

a

v

v

L

* - CnpaBOYHbIN pasmep

e 55* o

-

1 — uHOukamop; 2 — bsiI0K usmMepeHusi; 3 — nepsuyHbIl Mpeobpa3soea-
merb pacxoda; 4 — eepmoeeod Kabens cessu; 5 — eepmoseod kabersis
numadusi; 6 — Kknemma 3aWUumHo20 3a3eMeHUs]; 7 — 351IeKMpPOoOkI.

Puc.A.1. Pacxogomep ncnonHenus MNMA-213 (U B kopnyce tuna 2).

Tabnuua A.1. MaccorabapuTHble XapaKTepuCTUKU pacxogomepa

Dy / Dtp,mMmm D*, Mm D1*, Mm L*, Mm H*, He bonee, mm | Macca, He 6onee, kr

32/50 132 80 120 284 8,0

32/100 158 128 140 341 12,0
50/100 158 128 140 341 12,2
80/100 180 128 140 362 15,2
100/100 218 180 140 371 19,2
150/150 272 230 200 424 37,5
150/200 272 230 200 454 37.7
200/250 324 282 200 477 55,0
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115* 55+
B3NET NNA (© 1
PACXOQOMEP INEXTPOMAS MATHLMA 7
L1
/
Maxcumansnoe pgasnexne 25 MNa
Hanprxenwe nuranma =248; 0,15A
nna-113* NExoo
L % BAET
& ®
dil I I {1 P
O 2
H
i 7

-

* - CnpaBOYHbIN pasmep

1 — 610K usmepeHusi; 2 — nep8uYHbIl rnpeobpasosamersib pacxoda;
3 — eepmemuyHbIl pa3bem murna Bulgin; 4 — 2epmogeod ¢ 3a-
enywkou; 5 — KknemMma 3auumHo20 3a3eMreHUsT; 6 — a51IeKmpookl.

Puc.A.2. Pacxogomep ncnonHenus MNMA-113* c repmopasbemMom.

Tabnuua A.2. MaccorabapuTHble XapaKTepuCcTUKK pacxogomepa

Dy / Dtp,mMm D*, Mm D1*, Mm L*, Mm H*, He bonee, mm | Macca, He bornee, Kr

32/50 132 80 120 284 8,0

32/100 158 128 140 341 12,0
50/100 158 128 140 341 12,2
80/100 180 128 140 362 15,2
100/100 218 180 140 371 19,2
150/150 272 230 200 424 37,5
150/200 272 230 200 454 37.7
200/250 324 282 200 477 55,0

39
S E5eT



|
—i=
r'/ ® ) I
o] eext /
[e] A/DATA} 1 2
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[e) DIR- |
o o) TSOUT+}/ 4
ﬁ g [e) TSOUT- —111
o 24B /
~ (o] +
XT3
ofo|0o|0o [e][e (o]
XT2 XT1 |
NS ®
i — — i

=

&

3

.=

a) ncnonHenusa Mrpa-113, -213 (8 kopnyce Tvna 2)

" 1)
—= _ i
J ® Joo = : 2 @)L 1
XP2 U
HITE [ 1] cext }/
: A/DATA-
[[|:IE =l ] B/oATA: 4
LH | O|| bR+
o] or-
. O] Tsout+
H O] | TsouT-
L s 24E}
XT3

XT2 ol°e XTY

e B e ~
T

“B_

0) ncnonunenue MrQg-113* (c repmopasbLeMom)

XT1, XT2 — mexHonoa2u4eckue KOHmMaKkmHble KOrmooKU;
XT3 — KoHmakmHasi Korilo0ka 8HewHuUXx ces3el U numaHusl;

XP2 — koHmakmHasi Kosio0Ka ModkKo4eHUss MoOynsi uHOUKauyuu, MoOyrisi MOKO8020
8bIxo0a usu MoOyrisi aKmuUBHO20 pexXuMa yHUBEpCaslbHbIX 8bIX0008;

J1 — KoHmakmHasi napa paspeuweHus MoOuguKayuu KanubpoBoYHbIX napamempos;
J2 — KOHmMaKmHasi napa paspeuweHus MoOUguKayuu CepauUCHbIX napamempos.

1 — KoHmakmabI NOOKMOYeHUs rnocriedosamesibHo2o uHMepghelica RS-485;

2 — KOHmMakmel yHuUsepcarbHo2o ebixoda Ne2;

3 — KOHMakKkmbl yHueepcasbHo20 ebixoda Nei;

4 — KOHMaKmb! NOOKIIHOYEHUS MUMaHuUsl.

Puc.A.3. Bug 6noka namepeHus 6e3 Kpbiwku (BMA moayns ob6paboTtku).

TPYNINA KOMIAHMI

B3/IET

fﬂ



& X

1 — wnedg ces3u ¢ modyriem obpabomku;
XP1 — konio0Oka rnodknroyeHus wietga cesasu ¢ Mmoodyrem obpabomku.

Puc.A.4. Bug nnatbl Mmoayna nHAMKauun.

XP2 ______
|:||:|J4||:||:||:||:||:||:||:||:|I
0 0|J3 |P B oo ogoo gl
0 0|J2 (Yo c’o'o o o O
0 0|J] |[oobooOoOOoao

XP1

+24V_EXT O
IoUT O

GND_EXT Q

XT1

O

XP1 — konoOka rnodkroyeHus wieticha ces3u ¢ Mooyriem uHoukayuu;
XP2 — konoOKa rodko4YeHusi K Mooyriro obpabomku;

J1 — J4 — KOHmaKmHbIe napbl YCMaHOBKU pexuma pabombl OKOHEYHO-
20 Kackala yHueepcalsibHbix 8bixo0a 1 (J1 u J2) u ebixoda 2 (J3
u Ja);

XT1 — KOHMakmabl MOOK/IOYEHUSI UCMOYHUKaA MUMaHusi U npueMHuKa
MOK08020 cuzHara.

Puc.A.5. Bug moaynsa TokoBoro Bbixoaa.
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XP1 — koroOka rnodkroyeHus wieticha cesa3u ¢ Mooyriem uHoukayuu;

XS1 — Konodka nodkroYeHuUs1 K Modyrto obpabomku;

HL1 — ceemoduoOHbIl UHOUKamop.

Puc.A.6. Bug moaynsa akTMUBHOro pexuma yHMBepcanbHbIX BbIXOAO0B.

327*

Y

A

142*

§ 250* ~
| 238* _
B3NET BK
Bnok kommyTauum
I
Te]
i
*
(]
N~
....... - —
®
BIET
- e —smrsa) b EE -
& ; ‘ ; ; 2 w
T I I ! I | ! T
i I ! I ! '
| |
b Lis L b Lib L v

* - CNpaBOYHbIN pasmep

1 — MOHMaXxkHas rnnaHka;
2 — eepmoegod 0Onisi kabensi ¢ eHeWHUM Ouamempom om 7 00 8 Mm

(ocmarnbHble —

ons

om 4,5 00 5,5 mm);
3 — 8UHM KperneHus 3a3eMrsiiweao MpoeodHUKa.

kabeneli ¢

Puc.A.7. Bnok kommytauun BK-102 24B/RS-485.
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NMPUNOXEHUE B. CxeMbl BbIXoaoB

B.1. YHuBepcanbHbie Bbixoabl Ne1 n Ne2

[na obecnevyeHnss CONPsKEHUS C PasfiMYHbIMU TUNAMU NMPUEMHN-
KOB OKOHeYHble kackaabl BbixogoB (puc.b.1, B.2) moryt pabortatb kak
npu NUTaHUM OT BHYTPEHHEro pasBA3aHHOrO0 UCTOYHMKA NUTaHUS (ak-
TUBHbIA PEXUM), TaK N OT BHELUHEro WMCTOYHWKA NUTaHMs (MNacCUBHbLIN
pexum). Tunosas NocTaBka — NACCUBHbLIA PEXUM pPabOTbl OKOHEYHOrO
Kackaga.

B ckobkax Ha cxemax ykasaHbl 0603Ha4YeHNa ONa YHUBepcanbHOro
Bbixoaa Ne2.

B naccuBHOM pexunme nuTaHne OKOHEYHOro Kackaga yHuBepcarb-
HOro BbIX04a AOJHKHO OCYLLEeCTBNATLCA HanpsikeHneM NOCTOSIHHOro To-
Ka oT 5 go 15 B OT BHewHero WUCTOYHUMKA. [onyckaeTcsi nuTaHue
HanpsbkeHvem o 24 B, npu 9TOM aMnnuTyda BbIXOAHbLIX UMMYSbCOB
Oynet orpaHuyeHo yposHem B 15 B. [JonyCcTUMOe 3HayeHue KOMMYTU-
pyemoro Toka Harpyskm He 6onee 10 MA.

[ns nepeBoda BbLIXOAOB pacxogoMepa B aKTUBHbLIA PEXUM Heob-
X0OUMa yCTaHOBKa MOAYNS aKTUBHOMO peXxmnma yHuBepcasbHbIX BbIXO-
noB (puc.A.6), KoTopbI NoaknovaeTcsa K pasbeMmy XP2 mogynsa obpa-
0OTKM, Npy 3TOM WNend cBA3N ¢ MoaynemM MHanKauum (Npyu ero Hanu-
4ynn) nogkniovaeTca K pasbeMy XP1 mMoayns akTUBHOIO pexunma yHu-
BepcaribHbIX BbIXOLOB.

r ______ |

l+sv — M

I | TSOUT+
I 1kOm | (DIR+)

| |

| Moaynb |

| aktuBHoro | —_

| pexuma |

| l .

| | TSOUT-
: : (DIR-)

Puc.b.1. Cxema OKOHEYHOro Kackaga npu nogkni4YeHHOM MoAayJfie aKTUBHO-
ro pexmma yHuBepcarsbHbIX BbIXO4O0B.
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Mpn ycTtaHOBKe MO4YNS TOKOBOro Bbixoda (puc. A.5), KOTOpbIN Tak-
Xe nogkntovaetca K pasbemy XP2 moaynst o6paboTtku, nepeBoq B ak-
TUMBHbIN PEXMUM yHMBepcarnbHOro Bbixoga Nel ocyuiecTBngeTca ycra-
HOBKOW nepeMblYeKk Ha KOHTaKTHble napbl J1, J2 mogynsa TOKOBOrO Bbl-
XoAa, yHuBepcanbHoro Bbixoga Ne2 - Ha KOHTakTHble napbl J3, J4.

:+ 5 V|:| J1(J3)

|

[

| TSOUT+
: 1 xOm : ) (DIR+)

|

: Moaynb I
| TOKOBOro BbixoAa : §
: | .
| o ' TSOUT-
| : (DIR-)
e e e = -

Puc.b.2. Cxema oKOHe4YHOro Kackaga npv noaknio4YeHHOM MoAyfie TOKOBOro
BbixoAa.

B akTMBHOM pexnme HanpspkeHue Ha BbiXxoge npu OTCyTCTBUU UM-
nynbca, a Takke COOTBETCTBYOLlEee YPOBHIO BbICOKMW B fiormyeckom
pexume MoxeT 6biTb oT 2,4 o 5,0 B. lNMpn Hannumum umnynbca u npm
ypoBHEe HU3KMK B NOrMYECKOM peXmMMe — HarnpsbkeHWe Ha BbIXo4e He
oonee 0,4 B. PaboTta BbiIxoga B aKkTMBHOM peXume AOMyCcKaeTcs Ha
HarpysKy ¢ conpoTusrieHMemM He meHee 1 KOM.

[nnHa NnnHuUM cBA3K AN yHMBepcanbHbIX Bbixogos — 4o 300 m.
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B.2. TokoBbIN BbIXOA,

Pwuc. B.3.

TokoBbIV BbIXOA pacxogomepa peann3oBaH B Buae MOAYIS TOKO-
BOro Bbixoga (puc.A.5), koTopbIn nogkroyaeTcs K pasbemy XP2 moay-
nst 06paboTkM, Npn 3TOM LINend CBA3N C MOAYNEM MHAMKaUUK (Npu ero
Hanuyumn) nogkno4vaeTcs K pasbemy XP1 mogynsa TOKOBOro Bbixoaa.

TokoBbI BbIxoA B AnanasoHax pabotbl (0-20) mA unu (4-20) mA
MOXeT paboTaTtb Ha Harpysky conpoTtusrieHmem o 1 kOm, B guanasoHe
(0-5) MA — o 2,5 KOM.

Honyctumas gnvHa kabensi cBA3n No TOKOBOMY BbIXOAy onpenens-
€TCHA COMpOTUBMIEHNEM NUHUM CBA3W. [1pn 3TOM CymMma BXOAHOro CO-
NPOTUBNEHNSA NPUEMHMKA TOKOBOIO CUrHamna u CONpOTUBIEHUS JIMHUN
CBSI3M HE JOSKHA NPeBbILWATh YKa3aHHOrO CONPOTUBIIEHUS HArpy3Ku.

Mutanue TokoBoro BbixoAda (puc.b.3) ocywecTBnaeTcs OT UCTOYHU-
Ka BTOPUYHOrO NUTaHUSA pacxogomepa, nyTeM MNOAKMYeHUa naparn-
nenbHO BXOOY NUTaHMs pacxogomepa Ha mogyne obpaboTtku. B atom
cnyyae TOKOBbIN BbIXxof OyaeT ranbBaHNYEeCKN HEPa3BA3HbIM.

[na obecneyeHnsa ranbBaHM4YECKON pa3BsA3KM TOKOBOrO BbIXO4a Ha
Hero HeobxoaAMMO nofdaTb HanpshkeHue MOCTOSHHOro Toka (24+1,2) B
OT BHELLUHEro NCTOYHMKA NUTaHKUA.

XT1

+24V EXT [ ——— Om ucmouHuka numaHusi
I OUT(+) >}
GND EXT() —Y—»

K npuemHuKy
MOKOBO20 CcuUesHana

Pa3bem XT1 TokoBOro Bbixoga pacxogomepa Ha nnate moayns
TOKOBOrO BbIXoAa.

BHUMAHMUE! Ons obecnevyeHuss pabombl MOKoO8020 8bix00a
Heo6xo00uMo 3aMKHYymb KOHMakmHsbie napbi J3 u J4 modyns mo-
Koeo20 ebixo0da (puc.A.5), nocne 4e2o0 NPoO2pPaMMHO BK/THOYUMb
mokoesbil ebixo0. [Mpu amom Ons eHewWHUX cesizell BO3MOXXHO UC-
nosib3oe8aHue MoJsibKo 00HO20 yHuU8epcaslbHO20 e8bixoda Ne1.
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NMPUNOXXEHUE B. NMpunoxeHusa K meToanKe NOBEPKU

Cxema coeanHeHuU Npu noBepke pacxoaomepos «B3NET MMNg»

(pekomeHayemas)
2 Buixoa [ N (F) > 3
2 EEE— MHOUKATOP
1 Bbixopa | Bbixoa RS | — 4

N :

S I—» 6

-

1 — mpy6ornpoeod nosepoyHoU ycmaHOBKU;
2 — pacxooomep;

3 — cYyemyuk umrynbcos (Yacmomomep);

4 — nepcoHarsbHbIlU KOMbomep;

5 — maea3suH conpomuseneHuu;

6 — soslbmmemp.

Puc.B.1. Cxema coeguHeHun npu noBepke pacxopnomepa «B3JIET MMNQ».
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MeToauka onpeagerieHusa norpewHoOCT NaMepeHust pacxoga no TOKoBomy

BbiXxoay

OnpepeneHve NOrpeLlHOCTU U3MEPEHUsT pacxogoMepoM pacxoda
Mo TOKOBOMY BbIXO4Y MPOM3BOAUTCS UMUTALMOHHBIM MeToA0M. 3Havye-
HWS cpedHero pacxofa 3agatTcs nyTem NnporpaMMHOro BBoda cMelle-
HUSA HYNSA pacxo4omepa, COOTBETCTBYHOLLEro NOBEPOYHOMY 3HAYEHMUIO,
C NOMOLLbIO MEPCOHANbHOrO KOMMbIOTEPA N KOHTPOSNMPYKOTCA MO UHAM-
KaTopy pacxogomepa unum akpany K.

OnpepneneHne NOrpeLlHoCTN pacxogoMepa BbINONHAETCA Npu Tpex
3Ha4veHusAx nosepoyvHoro pacxopa — 0,1-Quaus (1-9 NOBEpOYHaa TOYKa,
pacxop yctaHaBnmBaeTca ¢ gonyckom + 10 %), 0,5-Quave (2-9 noBEpOY-
Has Touka, pacxod ycTaHasnueaeTcs ¢ gonyckom +£10 %), 0,9:-Quans (3-9
noBepoOYHasa ToYKa, pacxon ycTaHaBnnBaeTcs ¢ gonyckom + 10 %).

MPUMEYAHUE. 3Ha4eHnsa pacxogoB B MOBEPOYHbIX TOYKaAX MOTyT
BbIOMpaTbLCS UHBIMU — B COOTBETCTBMM C MACNOPTHLIM AMana3oHoOM pa-
60Tbl pacxogomepa.

OTHOCUKTENbHAasA NOrPeLLHOCTb PACXO4OMEPOB NO TOKOBOMY BbIXOAY
o1 BbluMCnSeTcs no popmyne:

SI — |:(I| — IMMH)' QT.BbIX _ 1:| .100, %’
(IMaKC B |MI/IH). Qoi

roe li — BbIXOAHOM TOKOBbIA CUrHaM pacxogoMepa B i-TOWM NMOBEPOYHOM
Touke (cpeaHee no Tpem oTcHeTam), MA;

[mun — MUHMMarnbHoe 3HadeHue Toka — 0 (4), MA;

Ivakc — MakcMmarnbHoe 3HayeHue Toka — 5 (20), MA;

Qreex — MakcMmanbHoe 3HayeHne obbLeMHOro pacxopa, CooTBeT-
cTBytoLee lvacc, M3/Y;

Qoi — 3Ha4YeHMe ITaNoHHOro pacxoda B i-TOWM MOBEPOYHOM TOUKE,
M3/,

PesynbTaTbl NOBEPKU CUMTAIOTCHA NOSTOXKUTENBHBIMWU, €CNKN MOrpeLu-
HOCTb pacxogomepa BO BCeX MOBEPOYHbIX TOYKaxX He MpeBbIarT
+ 0,5 %.

[onyckaeTcs BbINONHATE onpefeneHue NorpeLHocTn pacxogome-
pa No TOKOBOMY BbIXO4Y Ha NMOBEPOYHbLIX YCTaHOBKax. [ns 3TOro K To-
KOBOMY BbIXOy pacxogomMepa, YCTaHOBIIEHHOIO Ha MOBEPOYHYIO yCTa-
HOBKY, NOAKNOYaeTCA MarasuH CONpPOTUBIIEHNA, HA KOTOPOM BbIXOLHOM
TOKOBbIV CUrHan cosgaeT NageHne HanpskeHus, N BoNbTMETP ANS U3-
MepeHUsa 3TOro HanpsXXeHusl. 3HavyeHne M3MEepPEeHHOro Toka onpeaens-
€TCS B COOTBETCTBUM C DOPMYSION:

1000 - U;
Ii =— - , MA,
R
roe li — BbIXOOQHOM TOKOBbLIWM CUrHan pacxogoMepa B i-TOM NOBEPOYHOWN

Touke, MA;

Ui — HanpshxeHue, n3aMepeHHoe BOSIbTMETPOM B i-TOW MOBEPOYHON
Touke, B;

R — 3HayeHne conpoTUBMNEHUS MarasuHa, MOAKITHOYEHHOro K TOKO-
BOMY BbIxoa4y pacxogomepa, Om.
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CpepgHee 3HaveHue pacxoga Qw, W3MEepeHHoe pacxOoAoMepOM,
onpegensieTcs B COOTBETCTBUM C (POPMYIION:

2.Qu

Q,, = F—, M3,
n

roe Qu — 3HaYeHue pacxoga npw j-TOM U3MEPEHUN MO TOKOBOMY BbIXO-
Ay pacxogomepa (paccunTbiBaeTcs B COOTBETCTBUN C PYKOBOLCTBOM MO
SKCMnyaTaumm pacxoaomMepoB), M3/y;

N — KONU4YEeCTBO U3MEPEHUN (KONMYECTBO OTCHETOB N 3a BpeMs 13-
MepeHus — He meHee 11).

PesynbTaTbhl NOBEPKM CUNTAKOTCA NONOXUTENbHBIMU, €CNN NMOrpeLU-
HOCTb pacxogomepa Mnpu U3MepeHun cpegHero obbLeMHOro pacxoga
XXMAOKOCTW HE MpeBbILLAeT YKa3aHHOro 3Ha4YeHus.

Mpn HECOOTBETCTBUM NOSTYYEHHbIX B pe3ynbTaTe NOBEPKU NorpeLu-
HOCTEN N3MepPEHNsT HOPMUPYHOLLMM 3HAYEHUSIM BbINONHAETCS HOCTUPOB-
Ka pacxogomMepa, Nocne 4Yero NoBepka BbIMOMHAETCS NOBTOPHO.

Mpn NonNoOXMTENbHbLIX pesynbTaTax NOBEPKU AerlaeTcsi OTMeTKa O
cooTBeTcTBUM B npoTokone (MpunoxeHne B).
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NMpoTokon noBepku pacxogomepa «B3JIET NMNMNA»
(pekomeHagyemasa popma)

3aBoackon Homep "og BbINycka

Bug nosepku

MyHKT
HanmeHoBaHune onepau,vl|7| OOKYMeHTa OTmetka o
no nosepke COOTBETCTBUU
1. BHewHWn ocMoTp 3.2.7.1
2. OnpoboBaHue 3.2.7.2
3. OnpegeneHne norpeLHoCcTN pacxogomepa npu 3273
namepeHum obvema n cpegHero o6 LeMHoOro pac- e
xoga
4. MNoaTeBepxxaeHne cooTBETCTBUS NPOrpaMMHOro 3274
obecneyvyeHuns T
Pacxooomep K 3KcnsyaTaumm
(rogeH, He rofeH)
[laTta noBepkn « » 20 r.
MoBeputenb /
(nognuchb) (¢.1.0.)

49

A E5qeT



NMPUNOXEHUE I'. UCTOYHUK BTOPUYHOroO NUTaHMUA pacxogomMepoB
ncnonHenunu NNA-113, -213

, (U U] - I

@® B3JIET UBI

UCTOYHWK BTOPUYHOTO MUTAHUS gy
MBM-24.24

BxopHoe HanpsikeHue/Tok ~154...264B/0,15A

94 * YacToTa BXOQHOrO HanpsikeHus 50/60 Ny
MakcumanbHas BbIXOAHaA MOWHOCTE 24 BT 35*

% BbixogHoe HanpsixxeHue/Tok =24B/1A
83 CTeneHb 3aWmThbl IP40
BXOoaO BbIXOA

~154...264B/0,15A =24B/1A
BE3 3A3EMJIEHUA
HE BKMIOYATb! O O

L{L|N [N(_J ]+-

" }*3'5* 75¢ ; 54* .

A
A4

A
\

a) Bug cnepeau 6) B1A cOOKy C KpOHLUTENHAMMU

oll
—Oft— |

B) B CHU3Y

* - CnpaBOYHbIN pasmep

1 — kpoHwmedlH 0ns kpenneHus Ha DIN-pelky 35/7,5;

2 — KOHmMaKkmHasi Korilo0ka noOK/IOYEHUS HanpsXXeHus numaHusi ~220 B
50 Iy (L — nuHus, N — Hetimparib);

3 — 8UHM 3a3eMreHUus;

4 — uHOukamop pabombl UCMOYHUKa 8MOPUYHO20 NUMaHUs;

5 — KOHmMakmHasi Korio0Kka 8bIXOOHO20 HarnpsXXeHuUs1 =24 B.

Puc.l.1. UcTouHuk BTOpryHOro nutanusa B3JIET UBI ncnonHeHusn
UBIM-24.24 (=24 B 24 Br).
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