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HacToawunn [OOKyMEHT pacnpoCTpaHseTCa Ha pacxogomepbl-
CYETYMKMN YNbTpasByKoBble MHorokaHanbHble YPCB «B3JIET MP» uc-
nonHeHnn YPCB-510, -520, -522, -530, -540, -542, -544 n npegHa3Ha-
YeH ANnA O3HaKOMIIEHMS NONb30oBaTeNsA C YCTPONCTBOM YrbTPa3ByKOBO-
ro pacxogomepa u nopsiakoM ero aKkcnsyatayuu.

YacTb | cooepxuT TeEXHUYECKoe onncaHue, nopsaok o6enyxmBaHus
M METOOUKY NMOBEPKM pacxogomepa, vacTb || — nopsgok ncnonb3oBaHms
ero npwv akcnnyaTaumm.

B cBA3M ¢ NOCTOSIHHOW paboToN Haj yCOBEpLUEHCTBOBAHMEM MNpW-
Gopa B pacxogoMepe BO3MOXHbl OTNMYMS OT HaCTOSILLEro PYKOBO-
ACTBa, He BNUSIOLLME HA METPOSIOrMYEcKNe XapakKTEPUCTUKM U PYHK-
LiMOHarbHble BO3MOXHOCTU npubopa.

MEPEYEHb NPUHATBLIX COKPALLEHWN

B - BIIOK UCKPO3ALUTHBIN;

BUI - BTOPUYHbBIA UCTOYHUK NUTAHUS;

BIl - BTOPUYHbIN N3MepuTenbHbIN Npeobpa3oBaTens;
Dy - AMaMeTp YyCrnoBHOro Npoxoaa;

KKA - XKMOKOKPUCTaNIMYeCcknin UHANKaTop;

ny - U3MepUTErbHbIN Y4aCTOK;

HC - HewTaTHasa cuTyauus;

MK - NepCcoHaribHbIN KOMMbIOTEP;

MH - npeobpa3soBaTenb HanNpPsKEHUS;

M - NepBUYHbIV NpeobpasoBaTenb pacxoaa;
M3A - npeobpasoBaTenb 3NEKTPOaKyCTUYECKUN;
cu - CEPBUCHbIN LIEHTP;

Y3C - YNbTPa3ByKOBOW CUrHAT,

YK - YCTPONCTBO KOMMYTaLMOHHOE;

YC - YCTPOWCTBO cornacyllee.

* % %

e Pacxodomep-cuemyuk yrbmpasgykogol MHoz2o0kaHasbHbil YPCB «B3JIET MP» 3a-
peaucmpuposaH & [ocydapcmeeHHOM peecmpe cpedcme usmepeHuli P® nod
Ne 28363-04 (cepmucbukam 06 ymeepxdeHuu muna cpedcme u3MepeHul
RU.C29.006.A Ne 19530).

Pacxodomep makxe cepmugbuyuposaH 8 cmpaHax: YkpauHa, benapyce, Y36e-
Kucmas.

o MexxrnosepoyHbili uHmepsars — 4 2oda.

o Pacxodomep-cuemyuk yrnbmpa3eykoeol MHo20KkaHasnbHbIl YPCB «B3JIET MP» pas-
PeWeH K NMPUMEHEHUIO 8 y351ax y4ema mernioeol sHepauu (3KCrepmHoe 3aK/toqyeHue
locaHepeoHadsopa P® Ne 278-BC om 30.07.2003).

e B3pbigo3awueHHoe UCMONTHEHUE pacxodoMepa pa3peweHo K npUMeHEHUI0 Ha npo-
usgodcmeax u obbekmax, nodHad30pHbIx ®edepasibHOl CriyKbe Mo 3KOI02U4eCKO-
My, MexHos/I02u4eCcKoMy U amoMHomMmy Hadsopy (paspeweHue Ne PPC 00-15455 om
11.03.2005).

e [Ipeobpasosamenu anekmpoaxkycmu4yeckue coomseemcmeyom mpebosaHusiM caHu-
mapHO-3r1udemMu0sI02U4eCKUX npasun u HopMamugos (CaHumapHo-
anudemuorioaudeckoe 3akndeHue ®edeparbHol cryxbbl no Had3opy e cghepe 3a-
wumsl npas nompebumeneu u 6naeononyyus yeriogeka
Ne78.01.06.421.7.00218.08.06 om 07.08.2006).



1. OMACAHUE U PABOTA

1.1. HasHauyeHue

1.1.1. Pacxogomep-cyeTumMKk  ynbTpas3ByKOBOM  MHOrokaHanoHeli  YPCB
«B3JIET MP» ucnonHenun YPCB-5xx npegHasHayeH anst uaMepeHus
cpegHero oobemMHOro pacxoga n obbema peBepCMBHBIX NMOTOKOB pas-
NUYHBIX XXMAOKOCTEN (ropsiden, XONogHOW, CTOYHbIX BOA, KUCNOT, LWero-
Yyem n T.4.) B OQHOM WM HECKONbKMX HanopHbIX TpybonpoBodax npwu
PasfiMyHbIX YCNOBUAX 3KCNnyaTaumMm, B TOM YMCIEe BO B3PbIBOOMNACHbLIX
30Hax.

Pacxogomep MOXeT NPUMEHATBCA B 3HepreTuke, KOMMyHanbHOM
X03a1CTBEe, HehTErasoBOn, XMMMUYECKON, NULLEBOM U OPYrMX OTpacnsax
NPOMbILLIIEHHOCTN. PacxogomMepbl MOryT UCMNONb30BaTbCs B COCTaBe
TENMNoC4YETYNKOB, KOMMNNEKCOB, M3MepuTenbHbix cuctem, ACY Tl u T.4.

Pacxogomep «B3JIET MP» moxeT mcnonb3oBaTbCa N9 UaMmepe-
HWS pacxoda n obbema XUAOKMX NULLEBBLIX NPOAYKTOB: 6e3ankoronbHbIX
HerasnmpoBaHHbIX HAMUTKOB (COKOB, CUMPOMOB M T.M.), arKorofbHbIX Ha-
MATKOB, MOJIOYHBIX MPOAYKTOB (MOMoOKa, noryprta, Kedupa, cMmeTaHbl,
ManoHe3a U1 T.M.), KeT4ynoB, pacTBOPOB MNULLIEBLIX KUCIOT, LWernoyen u
T.0.
1.1.2. Pacxogomep-cyeTymMK  ynbTpas3ByKOBOM  MHOrokaHanoHeli  YPCB
«B3NET MP» ncnonHenun YPCB-5xx obecneunBaeT:

- NU3MepeHne cpegHero o6BLEMHOrO pacxoga Xuakoctyu no 1-4 kananam
namepeHuna (Tpybonposogam) ons noboro HanpaeneHnsa NoToka;

- onpegeneHme o6beMa XUAKOCTU HapacTaloWUM UTOFOM OTAENbHO ANs
npsiMOro M o6paTHOrO HamnpaBfeHWs NoToka WM MX anrebpaunyeckon
CYMMbl C YY4ETOM HarnpaBreHUs NoToka ANs KaXdoro kaHana mamepe-
HUSI;

- onpegeneHne Tekylwero 3Ha4YeHnA CKOPOCTU M HanpaBJieHUdA MOoTOKa
XMNOKOCTHU NO KaXOoMy KaHany,

- A03UpOBaHMe NpeaBapuTeNnbHO 3a4aHHOro 3HaYeHnst obbema XUAKoCTH
UNM 0O3MPOBaHNE B PEXUME «CTapT-CTOM» U onpedeneHve npu aTom
BEJTMYMHbI OTMEPEHHOW [403bl, BPEMEHMW O03MPOBAHUS U CPEAHEro 3Ha-
YyeHus pacxoa B NPoLEecce A03NPOBaHMS;

- BbIBOO pe3ysibTatOB WU3MEPEHNA B BWUOE TOKOBbIX, 4YaCTOTHO-
MMMYINbCHbIX n/Mnn NorM4ecknx CUrHanos,

- apXvBMpPOBaHME B 3HEProHe3aBUCUMOW MaMATU pes3yrbTaToB U3Mepe-
HWIA N YCTAHOBOYHbIX NapaMeTpOB;

- BblBOL, N3MEPUTENBHOW, ANArHOCTUYECKOW, YCTAHOBOYHOM, apXNBHOW U
T.4. UH(popMaunn Ha aucnnen nHgukaTopa, Yyepes nocrnegoBaTernbHbIN
nHTepdenc RS-232 nnn RS-485 (no otgenbHomy kabento, no tene-
POHHLIN NUHMM CBSA3M, NO paguoKaHany Unu KaHany COToBOM CBS3W), a
Takke 4yepes nHTepdenc Ethernet;



BO3MOXXHOCTb MPOrpaMMHOro BBOAA YCTAaHOBOYHbIX NapamMeTpoB C y4ye-
TOM MHOVBMAYaNbHbIX OCOOEHHOCTEN U XapaKTepUCTUK 0OBbEKTa N3Me-
peHus:;

aBTOMaTMYECKUA KOHTPOSb U MHAMKALMIO Hanu4unsi HewwTaTHbIX CUTya-
LA N OTKA30B, a Takke 3anucb B COOTBETCTBYHOLLME XypHarbl UX BUAA
N ONUTENbHOCTU;

- 3alnTy apXmBHbIX N YCTAHOBOYHbIX AaHHbIX OT HECAHKLUMOHNPOBAHHOIO

AocTtyna.

1.2. TexHU4YeCcKue xapakTepucTuUKu

1.2.1. OCHOBHblE TEXHUYECKME XapPaKTEPUCTUKM pacxogomepa nNpuBEAEHbl B

Tabn.1.
Ta6nuua 1
HanmeHoBaHue napameTpa 3HayeHne napamertpa Mpum.
1. Konn4yecTtBo KaHanoB n3amMepeHns or1p04 Mo 3akasy
2. uameTp ycnoBHOro npoxoga TpybonpoBo-
aa, Dy, Mm ot 10 go 5000 MNpum.1,2
3. TemnepaTtypa xumakoctn B Tpybonposoge, °C ot muHyc 30 go 160 Mpym.3
4. Hanbonblee gaeneHune B Tpybonposoae,
Mrlla 2,5 Mpum.4
5. HanpsixeHne nutaHua ~(29-39) B (49- 51) 'y,
unun =(22-29) B Mpum.5
6. MNoTpebnsiemas moLwHoCTb, BA He bonee 12
7. CpegHsaga HapaboTka Ha 0TKas, 4 75 000
8. CpegHun cpok cnyxobl, NeTt 12
NMPUMEYAHNA.
1. MNpun ncnonb3oBaHMM HaKNagHbIX NpeobpasoBaTenen AnekTpoakycTuye-
ckux (M3A) MMHUManNbHBIM AnameTp YyCroBHOro npoxoga 50 mm.
2. Bo3aMOXHO Mcnonb3oBaHne pacxogomepa anga pabotbl Ha TpybonpoBo-

pax ¢ Dy o 10 000 mm.

3. [lomkHa cooTBeTCTBOBaTb TUMNY MCNonb3yemMblx [MOA (cm. n.1.2.6).

4.

1.2.2.

Mpn TMNoBoM mcnonHeHnn BpesHbix NBA. o 3aka3y pacxogomep Mo-
XeT NoCTaBNATbCA C U3MEepUTENbHbIMU y4acTkamu U BpesHbiMu [1OA
Ha gasneHue go 25 Mlla.

. MutaHne ot cetn ~220 B 50 'y MOXeT OCyLecTBNATLCA Yepes3 npeob-

pasoBaTtenb HanpsikeHus (MH).
Pacxopomep obecneuvBaeT nsmepeHne cpegHero o6 beMHoro pacxoga
npu ckopocTn noToka Ao 20 m/c B COOTBETCTBUM C (POPMYSIOMN:

Q =2,83-10°v.D?,

raoe Q — cpegHu 06 BbEMHbLIN pacxoa, Moy
V — CKOPOCTb NOTOKa, M/C;
D — BHYTpeHHUN gnameTp Tpydonposoaa, MMm.

OnpepneneHne obbema Npon3BOANTCA NMPU CKOPOCTU NOTOKa He Bo-
nee 10,6 m/c.



YyBCTBUTENLHOCTL pacxodoMepa Mo CKOPOCTM MoToka He Gornee
0,01 m/c.

1.2.3. Pacxogomep obecneunmBaeT MHAMKALMIO 3HAYEHUN N3MepAeMbIX napa-
METPOB C paspsiaHOCTbIO, ykaszaHHoW B [lpunoxeHun b 4vactu |l Ha-
CTOSILLLEro pyKkoBOACTBA.

1.2.4. Pacxogomep obecneunBaeT BbIBOA pe3ynbTaTOB U3MEPEHUSA C MOMO-
LbHO:
- YHMBepcarnbHbIX BbIXo4oB — OoT 1 0o 9 (no 3akaay);
- TOKOBbIX BbIXO4OB — A0 4 (N0 3akasy);
- UHTepgenca RS-232 (RS-485) — 1;
- nHtepdpenca Ethernet — 1 (no 3akaasy).
1.2.5. Pacxogomep obecneunBaeTt xpaHeHne pe3ynbTaTtoB paboTbl B apxmBax:
- yacosoM — 1440 3anucen (npeablgyimx 4acos) — 60 CyToK;
- CyTo4YHOM — 60 3anucen (NpeablayLWwmx Yacos);
- Mecsi4HOM — 48 3anucen (NpeablayLWwmMx MecsiLueB);
- HTepBanbHoMm — Ao 14400 3anucen;
- fgosaTtopa — 0o 512 3anncen Ha KaHan,
- XXypHane nonb3oBatens — go 1000 3anuvcen;

- XKypHanax HewTaTHbIX CUTyauuh namepuTenbHbiX KaHanoB — 0 512
3anuncen Ha KaHan;

- XypHane HewTaTHbIX CUTyauun OUCKPETHbIX BbIXOAOB — A0 512 3anu-
cewn;
- XXypHane oTtka3oB — o 60 3anucewu;
- XXypHane pexunmoB — o0 512 3anucen.
CpoOK cCOXpaHHOCTU apXMBHOW M YCTAaHOBOYHOW MHGOPMaLMK B pac-
Xo4oMepe Npu OTKNKYEHUN BHELLHEro NnTaHMs He meHee 1 roga.
1.2.6. YCTOMYMBOCTb K BHELLUHUM BO3L4ENCTBYHOLLMM (dakTopaMm.
TemnepaTtypa okpyxaroLLen cpeqbi:

- AN BTOPMYHOro nameputensHoro npeobpasosatensa (Bl1), ona ycrpon-
ctBa cornacywuwero (YC) — temnepatypa Bo3ayxa ot 0 go 65 °C (no
3aKka3y BO3MOXHa MNocCTaBka MOPO30YyCTOMYMBOro mcnosiHeHus Bl Ha
AnanasoH Temnepatyp oT MuHyc 40 go 65 °C);

- Ansa Bpes3Hblx [MOA € nnacTtMaccoBbiM MPOTEKTOPOM — TemnepaTtypa
xngkoctn ot mmHyc 30 go 120 °C;

- Ans BpesHbix [MOA ¢ TUTAaHOBLIM NPOTEKTOPOM — TemMnepaTtypa XULKO-
ctn ot muHyc 30 go 160 °C;

- Ansa HaknagHbix NM3A — Temnepatypa xuakoctn oT muHyc 30 go 150 °C;

- Ans yctponcTtea kommyTaumoHHoro (YK) — Temnepartypa oKpyKatoLLero
Bo3ayxa oT muHyc 50 go 70 °C;

- ana MNH ~220/36 B 50 Ny — Temnepartypa Bo3gyxa oT MuHyc 10 go
40 °C;
- ana NMH ~220 B 50 Iy, / =24 B — TemnepaTtypa Bo3ayxa oT 5 go 50 °C.



OTHOocHUTENbHadA BNaXHOCTb OKpyXatLiero Bo3ayxa:

- ons BIM, YC - go 95 % npu Temnepatype He 6onee 35 °C, 6e3 KOHAEH-
cauuu Bnaru;

- ona MN3A, YK — no 100 % npu TemnepaTtype He 6onee 40 °C, ¢ KOHOEH-
cauuen Bnaru;

- ansa MH — go 80 % npwn Temnepatype He 6onee 35 °C, 6e3 kKOHAEHCa-
UM BRaru.

ATmocoepHoe paeneHue ot 66,0 go 106,7 kla (rpynna P2 no
FOCT 12997).

CuHycounganbHaga Bubpaums:

- ans BIM, YC - rpynna N2 no NOCT 12997;

- ana M3A, YK — rpynna V3 no TOCT 12997,

- ana MH ~220/36 B 50 'y, — rpynna N1 no TOCT 12997,

-ana MH ~220 B 50 Ny, / =24 B — rpynna N2 no TOCT 12997.
CteneHb 3awmtbl no NOCT 14254

- BI, YK cooTtBeTcTBYET KOAY |IP54;

- M3A - kogy P67,

- YC - kopny IP64;

- NMH ~220/36 B 50 Ny — kogy IP20;

- MH ~220 B 50 'y / =24 B — koay 1P40.

1.2.7. Bug n maccorabapuTHble XapakTepUCTUKN COCTaBHbIX YacTen pacxoao-
Mepa npueefeHsbl B [NpunoxeHun A.



1.3. MeTponornyeckne xapaktepucTmuku

1.3.1. lNMpegenbl gonyckaeMon OTHOCUTENBHOW MOrPeLLUHOCTU NPU N3MEPEHUN,
UHOUKaUUN, pernctpauumn, XpaHeHun 1 nepepade pesynbTaToB U3Me-
peHnst cpegHero obbeMHOro pacxoga, obbema >XUAKOCTU npu niobom
HanpaBfeHMN MOTOKa He NPEBbIWAT 3HAYEeHUN, onpenensieMblX Mo
dopmyne:

y>150 MM, npy TMNOBOM MOHTa-
K€ 1 YCINOBUAX SKCMyaTaumn, ykasaHHbIX B HACTOsLLIEM PYKOBOACTBE:

6:4_{0,95 +ﬂj — npu ogHony4yesomMm 3oHaumpoBaHun u [N Ha Gase
%
NPAMOMMHENHOIO 3MepuTenbHOro yyactka (L1Y);

8:1{1,5+;2) — Npun ogHony4YeBoMm 3oHampoBaHum u MM Ha 6Gase
Vv
U-obpasHoro (tuna U-koneHo) UY;

d= i(0,45 + E) — Npv ABYXJTy4EBOM 30HANPOBAHUN;
Vv

o= J_{O,ZS + Ej — NpW YeTblipexsly4eBOM 30HANPOBAHUN,
Vv

roe o — npegenbl 4onycKkaemMon OTHOCUTENbHOW NOrpeLlHocTn, %;
V — CKOPOCTb NOTOKa, M/C;

S:i(1,5+%j — npu ogHony4yeBom 3oHaupoBaHun n [ Ha 6ase
Vv

npsimonuHenHoro NY;

&= i(O,? + QJ — Npwv ABYXJTy4EBOM 30HONPOBAHUN.
v



1.3.2.

1.3.3.

1.3.4.

MPUMEYAHUA.

. MepBun4yHbIN NpeobpasoBaTenb pacxoda — 3TO UBMEPUTESbHbIN Y4aCTOK

C YCTaHOBMEHHbIMU Ha HeM [1OA. 3amepuTenbHbIN y4acToOK — 3TO OTpe-
30K TpyObl, NpegHa3Ha4YeHHbI ansa yctaHoBku MOA.

. TMNOBOM MOHTaX — MOHTaX, BbIMOSIHEHHbIN C cobnioaeHnem Tpebosa-

HUIN, NPUBEOEHHbIX B OOKYMeEHTe «Pacxogomep-cyeTumk ynbTpasByKo-
BoM MHorokaHanbHbin YPCB «B3JIET MP». UcnonHeHus YPCB-5xx.
MHcTpykuma no moHTaxy» B12.00-00.00-50 UM, B cooTBeTCTBMM C
Tabn.A.1 MpunoxeHnsa A.

[ns oByxny4yeBoW CXembl 30HAMPOBAHUA [OOMYCKAKOTCA OTKIIOHEHUSA OT
TMMNOBOIrO MOHTaXa: ycTaHoBka nap NOA no guameTpy Mnu cokpalleH-
Hble ONMHbI NPSAMOSIMHENHBIX y4acTKoB TpybonpoBoaa. Bo3amMoxHble OT-
KNOHEHUs1 OT TUMOBOrO0 MOHTaXka npuBedeHbl B Tabn.A.2 lMpunoxe-
HUS A BbllLIeyKa3aHHON UHCTPYKLMU MO MOHTaxXYy.

Mpenenbl gonyckaemoun MOrpeLwHoCT! Npu AoNyCTUMbIX OTKIOHe-
HUSIX OT TUNOBOrO MOHTaXa He MPEBbLILWAT 3HAa4YeHU, onpeaensemMblX
no popmyne:

d= 1[0,7 + QJ — npwu yctaHoBke nap N3A no guameTpy;
v

d= 1[1 4 +%j — NPU COKpPaLLEHHbIX AMHAX NPAMOSIMHENHbIX ydacT-
Vv

KoB Ha Bxoae u Bbixoae IMNI1.

[Mpy MHOrony4yeBbIX CXeMax U3MepPEHUS U CKOPOCTAX noToka v < 0,5 m/c
npegenbl 4onycKaeMon OTHOCUTENbHOW NOrpeLUHOCT U3MEepPeHNst pac-
XOAOMEPOM OObeMa XUOKOCTU 3a MHTepBan BpeMeHu > 1 4yac He npe-
BbILLAIOT 3HAYEHUI, onpeaensembix No popmyne

0= i50,5 . [0,9 + 0,065j, %.

Vv

roe dos — OTHOCMTENbHAA MOrpeLLHOCTb, onpegensiemMas no cooTBeT-
cTBylowen copmyne, npuesegeHHon B n.1.3.1, Npu CKOPOCTU NOTOKa
0,5 m/c.

Mpeaenbl gonyckaemon OTHOCUTENbHOW MOrPEeLIHOCTU U3MEPEHUS Bpe-
MeHM paboTbl B pasfiMyHbIX pexunmax He npesbiwatot + 0,1 %.

10



1.4. CocTtaB

CocTtaB pacxogomepa npu noctaBke — B COOTBETCTBUM C Tabn.2.

Tabnuua 2

HanmeHoBaHue un YCI1OBHblE obo3HayeHus Kon-Bo I"Ipwmeanme
1. BTOpMYHbIV M3MepuTENbHbIN NpeobpasoBaTenb 1 MpumevaHue 1
2. NpeobpasoBaTenib ANEKTPOaKyCTUHECKUN 2-8 MpumeyaHue 2
3. MIamepuTenbHbIn y4acTok 0-4 MpumevaHue 2
4. NpeobpasoBaTenb HaNpPsXXeHUs! 1 MpumeyaHue 3
5. KOMNNeKkT MOHTa)KHbIN 1 MpumevaHue 4
6. YCTpOMCTBO cornacytouiee 0-4 Mo 3akasy
7

. Komnnekr SKCI'IJ'IyaTaLI,I/IOHHOI7I OOKYMEHTauUuMn B COCTaBe:

=]

- nacnopT

- PYKOBOACTBO MO 3KCniyataunn

- UHCTPYKLMSI MO MOHTa)y

NPUMEYAHUA.

1. Konn4yectBo kaHanos n3mepeHmna, a Takke Konm4ectBo CepBUCHbIX MO-

Aynen BHELHNX CBA3en — MO 3aKasy.
2. Konn4yecTtso 1 TUN — no 3akaay.

3. Tun npeobpasoBaTens Hanpsxenusa ~220/36 B 50 Ny unn ~220 B 50 Ny,

/ =24B — no 3akaay.

4. MNpun TnoBon noctaeke AnuHa kabens BIM1-MN3A — 10 m (2x10 m Ha Ka-

Han).

5. Tpebyembin KOMNNEKT NOCTABKN YKa3bliBaeTcs B «KapTe 3akasay.

MHcTpymeHTanbHas nporpamma  «Monutop B3JIET-MP (YPCB-
5xx)» ons paboTbl ¢ Npnbopom NO nocrneaoBaTenbHOMY MHTEPGENCY
RS-232 / RS-485 (NpocMOTp TeKyLmMX 3HA4YEeHU M3MepsieMblX napa-
METPOB, HAacTpoKrKa 1 noBepka npubopa) pasmMelleHa Ha canTte pmpmbl

«B3NNET» URL:
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1.5. YcTponucTBo U paborta

1.5.1. NMpuHUKMN paboTbl

1.5.1.1.

1.5.1.2.

Puc. 1.

Mo npuHUMny paboTbl pacxogomep OTHOCUTCH K BPEMS-UMMYMbCHbIM
ynbTpa3ByKOBbIM pacxogomMmepam, paboTta KOTOpbIX OCHOBaHa Ha uame-
PEHUN Pa3HOCTU BPEMEH MNPOXOXAEHUS YNbTPa3BYKOBOro curHana
(Y3C) B Xngkoctn npu pacnpocTpaHeHUu curHana no v NpoTMB NOTOKa
B TpybonpoBoae.

Mo cnocoby opraHuMsaunmn 30HAMPOBAHUSA MOTOKA XKWOKOCTU YnbT-
pPa3BYKOBbIMW MMMYySIbCaMW pPacxogoMep OTHOCUTCA K aBTOLMPKYNALUM-
OHHbIM pacxogomMepam C nonepemMeHHbIM U3MEHEHMEM HanpaBneHus
npoxoxgeHua Y3C. OcobeHHOCTbI ynbTpPa3BYKOBOro pacxogomepa
Takoro Tvna gaBndeTcs nonepeMeHHoe YHKLUMOHUPOBAHWE [BYX CUH-
xpokoney. CuHxpokonbua obpasoBaHbl NPUEMHO-NepeaaroLnM Tpak-
TOM pacxofomepa, COCTOSILLUM M3 3neKkTpoHHou Yactu (Bl n kabenu
cBa3n ¢ NOA) n akyctnyeckoro Tpakrta (M3A — xungrocts — MN3A).

OrekTpuyeckMe 3oHAMpYyOLWME MMMYynbCbl, reHepupyemble Bl1, none-
pemeHHOo noctynatoT Ha M3A1 n NMN3A2 (puc.1).

|
N9A1
[ /
R
KRN
Vv AN
— L Ay, A D
v-sinei'\::;j\
\\ C
/ /
NMN3A2
|
||
BI

Cxema npoxoxaeHus Y3C.

Y3C, nanydyaembinn ogHum M3A, npoxoauT yYepes ABWMXKYLLYIOCS MO
TpybonpoBoay XMAKOCTb 1 BocnpuHumaeTcsa apyrum M3A. MNpu asmxe-
HAW KWOKOCTM MPOUCXOOUT CHOC YNbTPa3BYyKOBOMW BOJSHbI, KOTOPbIV
NPUBOOUT K U3MEHEHUI0 BpeMeHU pacrnpocTpaHeHus Y3C: no noToky
xngkoctn (o1 NMI3A1 k NBOA2) BpeMa NPOXOXAEHUS YMEHbLUAETCH, a
npotnB notoka (ot MN3A2 k N3A1) — Bo3pacTaeT. Pa3HOCTb BpeMeH
npoxoxgeHusa Y3C no akyCTU4eCcKoMy TPakTy Mo 1 NPOTUB NOTOKa Xuna-
koctn dT nponopunoHanbHa CKOPOCTW MOTOKa V W, criefoBaTenbHO,
ob6beMHOMY pacxony xuakocTun Q.
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1.5.1.3. MNonHoe BpeMsa NPOXOXOeHUs curHana no cuHxpokonsuy T1 (Mpy pac-
npoctpaHeHnn Y3C no notoky) u T, (MpOTMB MOTOKA) onpenensieTcs
BblpaXXeHUeM:

_Vv-sind
_ —(1 F Tj + T)'Ié1,2 + T9é1,2’

roe D — BHyTpeHHWU guameTp TpybonpoBoaa;

C — CKOpoCTb pacnpoctpaHeHns Y3C B HENOABMXHOM XXUAKOCTY;

0 — yron mexagy HanpasrieHMem pacnpocTtpaHeHuss Y3C u nnocko-
CTbl0, NEPNEHANKYNSPHON OCK TpybonpoBoaa;

V — CKOPOCTb XWAKOCTU, yCpeaHEHHas BOOMb YrbTPa3BYKOBOro ny-
ya;

Ton1,2 — BPEMSI NPOXOXAEHUSI CUrHaMNa Mno 3NEKTPOHHOM YacTu CUH-
XPOKOSbLA B OAHY W APYryt0 CTOPOHY COOTBETCTBEHHO;

Tse12 — Bpemsa npoxoxaeHns Y3C B 3BykoBogax [MOA n cTeHkax
TpybonpoBoga (4na HaknagHbix NM3A) B 0OHY 1 ApYyryto CTOPOHY COOT-
BETCTBEHHO.

1.5.1.4. PasHocTb BpeMeH npoxoxaeHna Y3C no akyCTMYeCcKOMY TpakTy Mo u
NPOTUB NOTOKa XUAKOCTN AT onpeaenseTca no popmyne

v - tgo

C2

AT=T2—T1=2-n-D- +dT0,
roe n — KoaduumneHT, 3aBuUcALUn OT cxembl ycTaHoBku [OA (puc.2):
n=1 — npu yctaHoBke N3A no Z-cxeme unu B U-KONeHo;
n=2 — npu yctaHoske N3A no V-cxewme;
dTo = (Tys1 — Ops2) + (Opar — Ocaz) — cMeluenme Hyns pacxopome-

pa (pasHOCTb BPEMEH MPOXOXAEHUS CUrHamna Mo 3MeKTPOHHOW 4YacTu
CUHXpOKoSibLa 1 3BykoBogam M3A B o4HOM M ApYroM HanpaBrneHun).

OTctoga CKOPOCTb XXMOKOCTU, yCpeaHeHHas BOOSMb YNbTPa3BYKOBO-
ro nyya, onpeaensieTcs Kak:

2

c
V—m'[ﬂz -Ty)-dTg].

3HayeHue pacxona BblvYnCcnAeTCcd B COOTBETCTBUU C BblpaXXEHNEM!

2
n-D
Q= 4 -V-Ké,

roe K: = vep/V — ruapoanHaMmyeckuin KoadmuLmMeHT.

MmapoanHamuyecknn KoadpdUUMeHT npeactasnseT cobon OTHO-
LLIeHNe cpefHen CKOPOCTU MOTOKa XUAKOCTU B TPYOOMNPOBOAE V¢p K CKO-
POCTM NOTOKA XXMUAKOCTU V, YyCPeaHEHHOM BAOSb YNbTPA3BYyKOBOroO fy4a.

13



1.5.1.5.

OH BbIMMCNSAETCA Ha OCHOBE BBEAEHHbIX 3HAYEHWI LLIEePOXOBaTOCTU
CTEHOK TpybonpoBoaa, BA3KOCTU KOHTPONMPYEMOW XNOKOCTU, BHYTPEH-
Hero AvameTpa TpybonpoBoaa, U3MEPEHHOro 3HAYeHUs1 CKOPOCTK Mo-
TOKa.

O6bem xungkoctn V 3a uHTepBan spemeHn T onpegensieTca B Co-
OTBETCTBUM C (POPMYIION:

T
v=[Q(t)-dt.
0

N3meHeHne ckopocTu pacnpoctpaHeHus Y3C B pabouyen Xuako-
CTU, CBA3AHHOE C M3MEHEHNeM TemnepaTypbl, AaBreHNs U/unu coctasa
XXMOKOCTUW, BBUAY HEU3MEHHOWN ANMHbI aKyCTUYECKOro TpakTa, y4uTbiBa-
eTcsa B nNpubope nytem onpeneneHns nonycyMmmbl BpeMeHU NpoxXoxae-
Hns Y3C pacctosHus mexay MN3A XT:

_Ti+T
-2

=T

B pacxogomepe OByxny4eBOro MCMOSIHEHWS, MOCTPOEeHHOro Ha 6ase
ABYXKaHanNbHOro uameputens, Ha oaunH Tpybonposoa (MNY) yctaHaBnu-
BatoTca Ae napbl M3A. Npn 3TOM M3MepeHMe pacxoga no Kaxaomy
nydvy BefeTcsl He3aBUCMMO, a U3SMEPEHHOE 3HaYeHne pacxoga B Tpybo-
npoBoAe BbluMCrseTcHa no popmyne

Q=W1~Q1+W2'Q2,

roe W1=W,=0,5 — BecoBble KoadhduumneHTbl ana kaxgon napbel MNM3A
(kaxkgoro ny4a);

Q1, Q2 — pacxof, U3MepeHHbIN No nyyy 1 1 ny4vyy 2 COOTBETCTBEH-
HO.

B pacxogomepe YeTbIpexny4eBoro UCMNONMHEHUs!, NOCTPOEHHOMO Ha
Ga3e yeTblpexkaHanbHOro M3MepuTens, Ha oauH TpybonpoBon ycTa-
HaBNMBalOTCA YeTblpe napbl gaTynkoB. [py 3TOM M3MepeHne pacxoaa
Mo KaXxgomy rydvy BefeTcsl HE3aBUCMMO, @ U3MEPEHHOe 3Ha4YeHne pac-
xopga B TpybonpoBoae BbluUcnseTcs no opmyrne

Q=W;-Q1+W5-Qp+W3-Q3+Wy-Qq,

roe W1=W,=0,1382; W,=W3=0,3618 (npu pasmeLwieHuun N3A no xop-
AaM B COOTBETCTBMM C MHCTPYKUMEN NO MOHTaXYy).

1.5.1.6. 3HayeHne pacxona onpenendeTtca npu BbiNMoOJIHEHNN YCITOBUA.

QOTC < Qa

rae Qorc — MMHMManNbHOE 3HavYeHne pacxona (HWXKHSS oTceudka), M3/
Q - Tekyllee 3Ha4eHne pacxogda, M.
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PekomeHayemoe 3HavyeHue HUXHEN OTCEeYKM COOTBETCTBYET CKOPO-
ctn notoka 0,035 m/c.

Ecnu BbinonHsetcs ycnoene Q < Qore, TO B pacxogomMepe m3me-
peHHoe 3HayeHue pacxoda NpupaBHUBAETCS HyNi, NpekpalaeTcs Ha-
konneHne obbema, Bblgada MMMyNbCOB HA YHMBEPCAIbHOM BbIXoAe, a
TOK Ha BbIXO[€ CTAHOBUTCS PaBHbIM HXXHEMY 3HAYEHMIO AManasoHa.

Mpw BbINonHeHnn ycrnoBust Q > Qmax (A€ Qmax COOTBETCTBYET CKO-
poctn notoka 10,6 M/C) namepeHne pacxoga NPOAOIHKAETCH, HO npe-
KpallaeTcs HakonfeHne u apxvmeBupoBaHne obbema, Bblgada MMMyIib-
COB Ha yHMBepCasribHOM BbIXOA€e, @ TOK Ha BbIXOA4e CTAHOBUTCHA PaBHbIM
BEPXHEMY 3HAYEHMIO AnanasoHa.

1.5.1.7. HaknagHbole TOA ycTaHaBnMBalOTCA Ha HapyXHyK cTeHky WY 6e3
BCKpbITUA TpybonpoBoaa, BpesHble NMOA — B 0TBeEpCTUS B cTeHkax LY.

M3A mMoryT yctaHaBnmBaTbCA Ha TpybonpoBoa Mo cneayowum
cxemam (puc.2):

- Z-cxema — [MOA pasmellaoTca Ha NPOTUBOMOSIOXHbLIX CTeHkax LY B
NMOCKOCTK, npoxoasuwen soonb ocn UY (yctaHoBka «no guvameTpy»)
nnéo napannenbHo ocu NY (ycTaHoBKka «no xopae» — TOMbKO BPe3Hble
M3A); npn atom curHan ot ogHoro MNM3A Kk gpyromy npoxogut 6e3 oT-
pa)keHusi OT BHYTPeHHen nosepxHocTn UNY;

- V-cxema — N3A ycTaHaBnvBaloTCA BOONb OAHOW CTeHkn LY B nnocko-
CTn, npoxogsawen saonb ocu UY; npm atom curHan ot ogHoro MNM3A no-
nagaeT K gpyromy rnocrie oTpaxXeHus OT BHYTPeHHeW noBepxHocTn NY
(npn oguHakoBoM 3Ha4veHuu yrna 6 Y3C npoxoguT B ABa pa3a 60orb-
LN NYTb, YEM NpK Z-CXeMme);

- B U-o6pasHbin NY (tuna U-koneHo) — BpesHble MNM3A pasmelwjarotca B
TOopuax npsmoro oTtpes3ka WMY; npu 3TOM curHan pacnpocTpaHsieTcs
BAOMb OCU MOTOKA.

MN3A MnaA YnbTpa3BykoBOM

Ny

. y NoA
YnbTpa3BykoBoW YnbTpa3BykoBOn
ny4 ny4
a) no Z-cxeme 0) no V-cxeme B) B Y Tna U-koneHo

Puc. 2. Cxembl yctaHoBKM MDA Ha TpybGonpoBoae.
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MpoOonbHLIN Yron ycTaHOBKU Bpe3HbiX M3A B NpAMONUHENHbIn NY
(yron mexay ocbto Bpe3Horo N3A 1 NNockoCTbo, NepneHAnKynsipHON
ocu TpybonpoBoaa) MOXeT nexaTb B ananasoHe oT 20° go 70°, peko-
MeHOyemoe 3HayeHune — ~ 45°. [Mpn Dy>2000 amnanas3oH OonycTuMbIX
3Ha4YeHun NpoaoSbHOro yrna yctaHoBkM BpesHbix MMOA onpepensetcs
Xapaktepuctmkamm obbekTa pasmelleHus M.

1.5.1.8. 3oHAnpoBaHMe NOTOKa XNOKOCTU MOXET NPOM3BOAUTLCA O4HUM, ABYMS
UNN YeTbIpbMs NydYamum (puc.3).

NnaA1 N3A1.2
0
O

N3A2 N3A2.2
a) 6)

NnaA1.1

NaA2.1

NaA1.1

N3A2.1

B)

N3A2.2

N3A1.2

a) o0Hosy4yegoe 30HOUpoBaHue o duamempy;
6) dsyxny4yesoe 30HOUpogaHue Mo xopde (05151 epe3Hbix MBA);
8) d8yxsiydegoe 30HOUpos8aHue o duamempy;
2) yembipexsy4yegoe 30HOUposaHue o xopde (0518 epe3Hbix [N3A).

NaA1.1

NM3A4.1

NaA1.2

NM3A4.2

Puc. 3. PacnonoxeHune nap lN3A no ceyeHuro TpybonpoBoaa npu pasnuy-
HbIX cnoco6ax 30HAUPOBaHMUA NOTOKA XXUAKOCTHU.

Bo3MoXHble BapuaHTbl ycTaHoBku MOA ykasaHbl B Tabn.3.

Tabnuua 3

Bug
30HANPOBAHUSA

1-nyyeBoe

2-ny4eBoe

4-ny4yeBoe

Cxema
ycTtaHoBku MOA

Y tnna
U-koneHo

Z-cxema

V-cxema

Z-cxema

V-cxema

Z-cxema

PacnonoxeHune
nap MNoA

no ocu
NOTOKa

no gnameTpy

no
xopae

no aametpy*

rno
xopae

D, 1Y, Mm

<50

>50

>100

>200

BpesHble
MNoA

+

+ +

+

HaknagHble
MNoA

- +

* — HETUMNOBOW MOHTaX
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1.5.2. YcTponcrtBeo
CTpyKkTypHasa cxema pacxogomepa npvesegeHa Ha puc.4.

BTOopu4YHbLIN U3MepuUTenbHbIN Npeobpa3oBaTtenb

Moaynb o6paboTkM AaHHbIX

MnaTta Bbl4ucnuTens
MHgukaTtop |« > -< » RS-232
KombuHupoBaHHbIN | _
Moy b » RS-485
KnaeuaTypa _ » YHUBepcC. BbIXoa
PSR el S B S
| CepeucHbmimopyne | | |  __, | Bbixogs
_:::::::::I' . [ cepBucHbIX
> ~ T mMoaynew
Mozyne |_Cepouontimonyne | | [ [, ] om
BUN !
A L
v Lo !
1 : ! ApanTtep :
> Mnata usmeputens ~ %1 TOKOBOTO |
~36 B —24B | Bbixopa :
50 'y (=24B) ' Y S Y Y I . O i
I
I
I
\/
Yyy Yyy Yy v yvy TokoBbM curnan
SHNS IS NS [
Mpeo6pasoBartenb = NN SAIANADAID
HanpsKeHus HIEHEIEEIENEIE
cllellele]ll|ellel]|e]|le
T MepBuYHbLIE Npeobpa3oBaTenu
~220B 50 'y
pacxopa

BUI — emopuyHbIU UCMOYHUK NMUMaHusi.

Puc. 4. CTpykTypHasa cxema yeTblipexKaHaribHOro pacxogomepa.

Pacxogomep-cyeTumK ynbTpasBykoBOWM MHOrokaHanbHbii «B3J1ET
MP» cocTouT n3 ogHOro Ui HECKONbKMX NepBUYHbIX NpeobpasoBaTe-
newn pacxoga v BTOPUYHOIo M3MepuTernbHOro npeobpasoBaTens.

MepBu4HBLIN NpeobpasoBaTenb pacxoga npeacraenset cobown cne-
UnanbHO WM3rOTOBIEHHbIN U3MEPUTENbHbBIA Yy4acTOK (OTPe30K TpyObl C
npucnocobneHnamu gns yctaHoskn N3A n MoHTaxa B TpybonpoBos) ¢
YCTaHOBMEHHbIMW HAa HEM OLHOW, ABYMSI UNWN YeTblpbMs napamun MNOA
13 KOMMeKTa pacxogomMmepa.
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Bo3moxxHo ncnonb3oBaTh B kKadectse NY gencreytowmm Tpybonpo-
BOA Hajnexawlero kadyectBa M COCTOSIHUSA Mocrie MOAroTOBKUM ero K
MoOHTaxy MNOA.

KonuyectBo nepBu4HbIX NpeobpasoBaTenen, BXOOALMNX B COCTaB
pacxogomepa, u konudectso nap N3A, yctaHaBnuBaembix Ha WY, on-
pefenseTca BUOOM UCMOMNHEHUs pacxogomepa.

BTopuyHbIn n3amepuTenbHbI NpeobpasoBaTtenb COAEPXKUT U3MepU-
Tenb, YNpasnsoLWUn 3NeKTpoakyCTUYECKUM 30HaMpoBaHnem n obpaba-
TbiBAKOLWMIA N3MEPUTENbHbIE CUTHarbl, U BblYUCIUTESTb, BbIMOMHAKOLNN
BTOPUYHYIO 06paboTKy M3MepUTENbHOM UHOPMaLUN N XpaHeHue pe-
3ynbTaToB namepeHnn. ObmMeH gaHHbIMU MEXay nnatamu nameputens
N BbIYUCNUTENS OCYLLECTBISETCA MO BHYTPEHHeMy WHTepdency RS-
485.

[na oGecneyeHns BHELWHWX CBA3EW pacxogoMepa Ha nnarte Bbl-
YNCNUTENS YCTAHOBMEH 3MEKTPOHHbLIN KOMOUHUPOBAHHbLIN MOAY b YHU-
BepcanbHOro BbiIXxO4a W nocnegosBaTtenbHbiX UMHTepdencoB RS-232 un
RS-485.

Kpome TOro no 3akasy Ha nnaTty BblY4MCNUTENS OOMOMHUTENBHO
MOXHO YCTaHOBWUTb OO0 ABYX 3JIEKTPOHHbLIX CEPBUCHbLIX MOAYMNen BHeLU-
HUX CBA3ENn:

- OQHOro WU ABYX MOAynen yHMBepcasrbHbIX BbIXOOO0B (MO YeTbipe Bbl-
Xoa Ha ogHOM moayne);

- MOAYNs TOKOBOrO BbIXOAa;
- Mmoayns nHtepdenca Ethernet.

B pacxonomepe ¢ AByMsi U Gornee kaHanamy U3MepeHuin oguH cep-
BUCHbIA MOAYIb C YeTblpbMsi YHMBEPCAlbHbIMU BbIXOA4aMWU yCTaHaBMu-
BAETCH MO YMOYaHMIO.

Mpy HeobxoamMmocTn obecrneunTb Gonee 0QHOrO TOKOBOIO Bbixoda
Mcnornb3yeTcs BHELWHWUA aganTep TOKOBOrO Bbixoda, npeobpasytoLmii
YaCTOTHbIN cUrHan (CuUrHanbl) CePBUCHOIO MOAYNSA YHUBEPCAIbHbIX Bbi-
XO[O0B B TOKOBbIN CUrHan (curHanbl).

YnpasneHune paboton pacxogomepa u MHAMKaUUS U3MepuUTerbHON,
YCTAHOBOYHOW, AMArHOCTUYECKOW, apXUBHOW MHdOopMaumm obecneyn-
BaeTCs C NMOMOLLbIO KraBuaTypbl U rpaddMyecKkoro Xuakokpucrtannmye-
ckoro nHamkatopa (XKKW). KK obecneumBaeT BbIBOA YeTbipeX CTPOK
andasuTHO-UMpoBon nHpopmaumn npu 20 cumBonax B cTpoke. lle-
pvog obHoBNEeHMs Tekywen nHgopmaumm Ha akpaHe KKW coctaBnser
1c.

MuTaHue pacxogomepa (B 3aBMCMMOCTU OT UCMOSTHEHMS NO BUAY
nuTaHusa) ocyuwectengetrca nMbo ogHodasHbIM HanpsXXeHnem nepe-
MeHHoro Toka 36 B 50 'y, nnbo HanpskeHnem NOCTOSAHHOro Toka 24 B.
Mpn HeobxogmmocTn npubop MoXeT nuTtaTtbes ot cetn 220 B 50 My ve-
pes3 COOTBETCTBYHOLUUIN NpeobpasoBaTenb HanpsKeHNs, NocTaBnsemMbli
no 3akaay.
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1.5.3. Buabl ncnonHeHumn

B 3aBMCMMOCTM OT HasHa4yeHnAa U ycnosvu7| npuUMEeHeHnA MOoryT no-
CTaBNATbCA pa3rindHble UCMOJNTHEHUA pacxXxogoMepoB.

1.5.3.1. UcnonHeHne pacxogomepa no HasHaYeHWo onpenenseTcs KonmyecT-
BOM M3MepUTENbHbIX KaHaroB 1 CXEMOW 30HAMPOBaHUA notoka. Bapu-
aHTbl UICNOSTHEHNA pacxogoMepa npuBeaeHbl B Tabn.4.

Ta6bnuua 4
KonunyecTtBo Konuuectso MMM
WcnonHeHne Cxema
N3MepUTENBLHbIX (KOHTpONUPYEMbIX
pacxogomMepa 30HAMPOBaHUA
KaHanoB Tpy6OonpoBoaoB)
YPCB-510 1 O4HOJyYeBas 1
YPCB-520 > ofHony4vyeBas 2
YPCB-522 OBYyXJy4eBas 1
YPCB-530 3 ofHony4yeBas 3
YPCB-540 O4HOJyYeBas 4
YPCB-542 4 ABYyXny4yeBas 2
YPCB-544 yeTblpexsyyeBas 1

1.5.3.2. B 3aBucmmoctn ot ycnosun npumMeHeHusa npubopa Ha obObekTe BO3-
MOXHa NOCTaBKa pacxo4OMEpPOB CeayoLMX NCNIONHEHNIA:

- MOMEX03aLLNLLEHHOTrO;
- B3pbIBO3aLLMLLEHHOrO;
- MOPO30yCTONYMBOTO.

NomexoycTonumnBoe McnonHeHne obecnevymBaeTcsi UCMOMNb30BaHU-
eM cummeTpuyHon ceasun Bl ¢ NMOA ¢ noMOLLbIO YCTPOWUCTB COornacyto-
LLNX.

B3pbiBo3aluuiLieHHOe NCNonNHeHne pacxogomMepa B COOTBETCTBUM C
rnasou 7.3 «[MpaBun ycTponcTBa 3fekTpoycTaHOBOK» obecrneynsaeTcs
ykomnnektoBaHveM ero N3A uckpobesonacHoro ncnonHeHms u 6roka-
MU UCKpo3awmnTHbIMU (BIA).

YpoBeHb B3pbiBO3aLLNTbI — «0COO0B3PbIBOOE30MNACHbINY.
Bug B3pbIiBO3aWmUTLl — «MCKpobesonacHasi anekTpmuyeckas Lenby.
MapknpoBka B3pbIBO3aLLUThI:

- MBA — «OExiallBT6 X B komnnekte YPCBy;

- BU — «ExiallB B komnnekte YPCB».

OnucaHve B3pbIBO3aLUULLEHHOIO UCMOMHEHNS pacxogoMepa, ero
MCNOMb30BaHUA MO HA3HAYEHUID, TEXHUYECKOro OOCNYyXXMBaHUA U T.4.
N3NOXEHO B AOKYyMeHTe «Pacxogomep-cyeTyunk ynbTpassykoson YPCB.
BapbiBo3aluweHHoe wucrnonHeHne. PykoBOACTBO MO 3KcnnyaTauumy».
B60.00-00.00 P3.

Mopo3oycTon4mBoe UCMNOMHEHWE pacxogoMepa MOXET 3KCnyaTu-
poBaTbCA NPV OTpULATENBHOM TeMnepaTtype OKpyXarLlero Bosayxa ao
muHyc 40 °C. pn aTOM He npegycMaTpvBaeTCsa NoSfib30BaHUE XNOKO-
KpUCTanmmyecknm MHAMKaTOPOM U1 KraBnaTypon npubopa.
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1.5.4. Pexxumbl paboTbl
1.5.4.1. Pacxogomep nmeeT Tpu pexnma paboTbl:
- HACTPOWKA — pexvum HacTpOWK1 1 NOBEPKY;
- CEPBUC — pexnm noaroToBKM K 3KCNyaTaumm;
- PABOTA — akcnnyaTaunoHHbIN pexnm (pexmnm nonb3oBaTens).

Pexumbl oTnnyatoTcss ypoBHEM J0OCTyna K UHdopmauum (MHAMUN-
pyemMon Ha aucnnee n/wnu nepegasaemMon no mHtepdgencam RS-232,
RS-485, Ethernet) 1 BO3MOXHOCTAMM MO U3MEHEHMUIO YCTAHOBOYHbIX
napameTpoB pacxogomepa.

Hanbonbwumn BoaMoxHocTaMn obnapaet pexum HACTPOVIKA. B
3TOM pexume MHOMLMPYIOTCA BCE MapaMeTpbl U BO3MOXHA MOAMdUKa-
LS BCEX YCTAHOBOYHbIX NapaMeTpoB. HavMeHbLMMM BO3MOXKXHOCTAMM
obnapaet pexum PABOTA.

YnpaeneHne paboTon pacxogomepa B pasfiMyHbIX pexmmax MoOXeT
OCYLLECTBNATLCA C KraBuaTypbl 1 OPraHN3oBaHO C MOMOLLBIO CUCTEMBbI
MEHIO U OKOH pasHOro ypoBHS, oTobpaxaembix Ha aucnnee. MNopsgok
ynpaBneHusi, cuctema nHaukauum, B3aMmMoCBs3M MEHIO U OKOH, a Takxke
Tabnuubl NnapameTpoB, UHANLMPYEMbIX Ha AUcnnee, NpMBeaeHbl B Yac-
T Il HacTosWwero pykoBoacTBa.

Ynpaensate paboTon pacxogoMepa MOXHO Takke No nHtepdencam
RS-232, RS-485, Ethernet.

1.5.4.2. Pexum paboTbl 3agaeTcs KoMOMHauuen Hanmums / oTCyTCTBUSA 3aMbl-
KaHUS1 C MOMOLLbIO NepeMblYeK KOHTaKTHbIX nap J3 n J4, pacnonoxeH-
HbIX Ha KOMBWHMpoBaHHOM Moayne «RS-232 / RS-485 / yHuBepcanb-
HbIn Bbixoq O».

CooTtBeTcTBME KOMOMHaUMM pexumam paboTbl nNpuBEAEHO B
Tabn.5, rae « + » — HanuuMe 3amblKaHWsi KOHTAKTHOW Mapbl, @ « - » —
OTCYTCTBME 3aMbIKaHUSI.

Tabnuua 5
Pexvm ynpasneHus JI§OHTaKTHaH ”apj4 HasHaueHue pexuma
PABOTA - - oKcnnyaraums
CEPBUC ) + [NogroTtoBKka
) K aKcniyaraumm
HACTPOUVKA + - Hactpoiika

1.5.4.3. Pexxum PABOTA — 3TO pexum akcnnyataumm pacxogomepa Ha obbek-
Te.

B pexvume PABOTA nonb3oBaTesnb MMeeT BO3MOXHOCTb NpocmarT-
puBaThb:

a) nsmepsiemMble 3Ha4YeHUs nNapameTpoB: 0ObLEMHOro pacxoga, o6bLEMOB,
HaKOMMEHHbIX MPU NPSIMOM U 0OpaTHOM HanpaBfeHUN NOoToKa, a Takke
nx anrebpanyeckon CymMmbl, CKOPOCTU OBWXKEHMUS XKNOKOCTY;

6) cogepXmmoe apxvBOB U XXYPHarnoB (3a MCKIOYEHMEM XXypHAroB perun-
CTpauMn U3MEHEHWI PEXMMOB 1 AEeNCTBUI NONb3oBaTeNs);
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B) KOH(UrypaLNOHHbIE MapameTpbl: pexuMm nepexoga NpUOOPHBLIX YacoB
Ha «3UMHeex»/«neTHee» BPEMS], TUMbl YCTAHOBMNEHHbLIX CEPBUCHBLIX MO-
Aynein n xapakTepUcTUKN BbIXOAOB;

r) napameTpbl paboTbl:
- NOKa3aHnsA NpMBOpPHbIX YaCcoB;
- NapameTpbl CBA3UN No nHtepdencam RS-232, RS-485, Ethernet;
- BpEMS Havana v NnpoaoSPKUTENbHOCTb HeLTaTHbIX cuTyaumin (HC);
- CIOBa COCTOSIHUS U3MEPUTESbHbBIX KaHanoB 1 BbIXOO0B.

B pexume PABOTA nonb3oBaTtenb UMeeT BO3MOXHOCTb 3aJaBaTtb
3HayYeHus 403 M BbINOMHATL Npoueaypy A03UPOBaHUS; yCTaHaBnMBaTb
napameTpbl paboTbl No uHTepdencam RS-232, RS-485, Ethernet: ce-
TeBon agpec npumbopa, CKOpocTb paboTbl, ONUTENLHOCTL 3a4EPXKKM,
naysbl U T.A4.

1.5.4.4. Pexxum CEPBWC — 31O pexum nogroToBKM pacxogomepa K akcnnyara-
UMK Ha obbekTe.

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

a) NnpocMaTpuBaTh XypHaribl perncTpaumm 3MeHEeHNn PEXMMOB U XXypHan
JencTBMN NOsib3oBaTens;

0) npocmaTpmBaTb U UBMEHATD:
- MapameTpbl NEPBUYHOIO NpeobpasoBaTenst pacxoaa;
- MapameTpbl HACTPOWKN HA CUrHaTT;
- napameTpbl 06paboTkn pe3ynbTaToB M3MEPEHNS;
- TEXHONOrM4yeckne napameTphbl;
- eJUHULBI U3MepeHus pacxoga (o6bema) [M°/4; m/c; n/mun (M3 n)];
- TUNbI N 3HAYEHUSA NapameTpoB MOAYMEN BHELLHNX CBA3EN;
- HACTPOWNKM MHTEPBANbHOIO apXuBa;
- MoKa3aHus NPUBOPHbIX YaCOoB;
- peXuM nepexoa NpMOOPHbIX YACOB Ha «3MMHEE»/«NeTHEE» BPEMS;
B) NpOBOANTb KannbpoBKy Ha 0ObekTe;
r) OBHYNATb CHETYMK OO BEMOB;
A) NpoBOAUTL MHULUManNu3aumo npnbopa;

e) oumwaTtb XypHarnbl (32 UCKMOYEHNEM XypHana permctpauum namMeHe-
HUA PEXNMOB) N apXMBbI.

1.5.4.5. B pexume HACTPOWMKA BO3MOXHO mpocMaTpuBaTb M MOAUPULIMPO-
BaTb BCe NapameTpbl 6€3 ncknoveHus.

B pexume HACTPOWKA gononHuTenbHo k pexumam PABOTA u
CEPBUWC moxeT nponsBoamThCs:

- NoBepKa pacxoaomMepa;
- 3anncb B NaMATb 3aBOACKOro HoMepa npubopa.
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1.5.5. BHewHue cBA3MN
1.5.5.1. NocnepoBaTernbHble UHTEPGENCHI.

lMocnepoBaTtenbHble UHTepdencbl RS-232, RS-485 n uHTepdenc
Ethernet nossonsawT ynpaBnate nNpubopom, CUMTbIBAaTb U3MEpUTESb-
HY0, aPXUBHYIO, YCTAHOBOYHYIO U AMArHOCTUYECKYH MHAOPMALMIO, MO-
anduumpoBaTtb YCTaHOBOYHbIE MapameTpbl. [MocnegoBaTenbHble WH-
Tepdencol RS-232 n RS-485 nopaepxmsatot npotokon ModBus (RTU
ModBus 1 ASCIl ModBus), npuHATbIA B Ka4eCTBE CTaH4APTHOro B Npu-
B6opax pupmbl «B3JTET».

NHTepdenc RS-232 moxeT Mcnonb3oBaTbCa ANA HENOCPEeACTBEH-
HOW CBA3W C NepcoHanbHbIM koMmnbioTepoM (MK):

no kabento (Npu gnvHe NHUK cBsA3n Ao 12 m);
no TeneOoHHON NMHMM (C NOMOLLbI0 TENEOHHOro MoagemMa);
no pagmokaHany (C NOMOLLbI0 pagMoMoaema);

no NuHUKM undpposor ceasm ctaHgapta GSM 900/1800 MIy, ¢ nomoLubo
apgantepa cotosou cBasn «B3JIET AC» ucnonHenuns ACCB-030.

[anbHOCTb CBA3K NO TGJ'IGC*)OHHOVI JINHNW, paanoKaHany min KaHa-
na coToBOM CBSA3U onpependaeTcda UxX Xxapaktepuctnkamm.

NHuTepdenc RS-485 obecneunBaeT cBs3b No kabento B rpynne m3
HeCKOnbKMX aboHEHTOB, OOHUM U3 KOTOpbIX MoxeT 6bITb MK, npn anu-
He nuHuM cBsasm o 1200 m. MNpu Hanuumm B rpynne npubopoB pasHbIX
npousBoguTenen Ons B3aMMHOrO COrfacoBaHus MpoOTOKONoB obmeHa
MOXET MCnonb3oBaTbCs agantep ceTeBbix npotokosioB «B3JIET AC»
ACT1B-010.

MoagkntoyeHne agantepa cotoBon cea3m ACCB-030 k nHtepdgency
OLMHOYHOro npmbopa unn K NMHUM CBA3M rpynnbl NPUBopoB AaeT BO3-
MOXHOCTb NepefasaTb MHAOPMALMIO NO KaHany COTOBOW CBA3W, B TOM
yucne n B VIHTepHerT.

Mcnonb3yst kaHan COTOBOW CBSA3WM MOXHO Ha ©ase nporpammHOro
komnnekca «B3JIET CIl» opraHu3oBbiBaTb AUCNETYEPCKYD CeTb AN
MHOMMX OOWHOYHBLIX U rpynn NpubopoOB Kak OAHOTUMHbLIX, TaK U Pa3Ho-
TUMHBIX NO HA3HAYEHUIO.

CkopocTb 06bmeHa no uHTepgencam RS-232 n RS-485 (ot 2400 go
19200 bop), a Takke napaMeTpbl CBS3M yCTaHaBNMBAKOTCA NPOrpamMmm-
HO.

BHUMAHUE ! He ponyckaeTca ogHOBpeMeHHOe MUCMNosib3oBa-
Hue nHrtepcencos RS-232 n RS-485.

NHutepdpenc Ethernet ncnonbsyetcsa ana cessum npubopos B Io-
KarnbHOW CeTU, a Takke MOXeT MCMNOoMb30BaTbhCs AN 0OMeHa AaHHbIMM
yepe3 WNHTepHeT mexay npubopamm nokanbHOW CeTU U yAaneHHbIM
KOMMbloTEPOM (KoMnbtoTepamm). OGMEH OCyLLECTBNAETCA Yepes LMo3
noKanbHOM ceTn, UMetoLLnin cCOBCTBEHHbIN (rnobanbHbin) IP-agpec. MNpu
obMeHe [aHHble ynakoBbiBalOTCA B CTek npotokonoB Ethernet / IP /
UDP / TFTP / ModBus. [lNopgaepxuBaetca Takke npoTtokon ARP
(Ethernet / ARP), koTopbin ncnonb3dyetca ans onpegeneHns MAC-
agpeca ysna no IP-agpecy 3anpoca.
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1.5.5.2. YHuBepcarnbHble BbIXoAabl.

Pacxogomep B 3aBMCMMOCTU OT KONMMYECTBA YCTAHOBMEHHbIX Cep-
BUCHbLIX MoAySlen YyHuBepcarnbHbiX BbIXxogoB (cM. n.1.6.1.2) moxet
nmeTb oT 1 Ao 9 ranbBaHWYECKM pasBA3aHHbIX YHMBEPCASIbHbIX BbIXO-
[0B.

HasHayeHnsi yHMBepcarnbHbIX BbIXOLOB, pexumbl paboTbl, napa-
METPbI BbIXOOHbIX CUFHANOB, a Takke OTKMIYEeHME BbIXOAOB 3a4aloTCs
nNporpaMMHbIMKU YyCTaHOBKaMu. BO3MOXHble 3HayYyeHus1 yCTaHOBOK Ans
pasfMyHbIX PEXNMMOB NpuBeaeHsl B Tabn.b.6, 5.7 yactu |l HacTosdwero
pYyKOBOACTBA.

CxemMa OKOHEYHOro Kackaga BbIXOOOB M onucaHwe ero paboTbl
npuBegeHo B [NpunoxeHuu b.

e B yactotHOM pexume paboTbl HA OTKPbITbIA BbIXOA4 BbIOAETCA WM-
nynbCHas MNocCnegoBaTenbHOCTb TUMA «MeaHap» CO CKBaXXHOCTbH 2,
yacToTa crnegoBaHNA KOTOPOW MPONOpLMOHaribHa TEKYLLEMY 3HAYEHUIO
pacxoga. BoamoxHo mMacwtabupoBaHue paboTbl YAaCTOTHOrO BbIxoAa
nyTeEM MNPOrpamMMHON YCTAHOBKM 3HAYEHUS MaKCMMaribHOW 4YacToThbl pa-
60Tbl BbixoAa Fyake, K0O3hdumumneHta npeobpasoBaHusa Bbixoga KP, a
Takke HWKHEro Qun 1 BepxHero Qg MOPOroBbIX 3HAYEHUIN pacxoda, Co-
otBeTtcTBylowmx vYactote 0 'y n Fyake Ha Bbixoge. MakcnmanbHO BO3-
MOXKHOe 3HaveHne Fyae — 3000 Iy,

e B uMnynbcHOM pexnme paboTbl Ha OTKPbLITbIA BbIXOA, KaXOyl CeKyHOy
BblJaeTcsa nadka UMNyrbCOB, KONIMYECTBO KOTOPbIX C y4ETOM Beca UM-
nynsca K, cooTBeTcTByeT 3HauyeHutio obbema, uamepeHHoMy 3a npe-
AblOyLyto cekyHgy. MakcmmanbHO BO3MOXHas 4yacToTa crefoBaHus
MMMYNbCOB B Nayke (Tvna «MeaHap» CO CKBaXHOCTbIo 2) — 500 Iy,

e [Ina npaBunbHOW paboTbl yYHMBEpPCAarbHbIX BbIXOAOB B pacxogomepe
npegycMoTpeHa npouenypa asBToMaTuyecKkoro pacyeta koadduuneHta
KP (umn/m>, umn/n) B yacToTHOM pexume v Beca umnynbca Ky, (M*/umn,
n/mmn) B UMNyJIbCHOM pPEXNME.

PacueTt KP npounssoguTtca no 3agaHHbIM Nonb3oBaTenemM 3HavyeHu-
AM Qgn M Qun M MakCcUManbHOMy 3Ha4eHuo YacToTbl Fyake, pacyeT K, —
no 3agaHHbIM Qg Y ANUTENBHOCTUN BLIXOAHbLIX MMMNYbCOB T B Ananaso-
He oT 1 go 500 mc.

e B nornyeckom pexume Ha BbIXoAe HanNMuuio codbiTus (Mnn ero onpe-
AENEHHOMY COCTOSIHMIO) COOTBETCTBYET OAMH YPOBEHb ANIEKTPUYECKOro
curHana, a oTCyTCTBMIO COBbITUA (MM MHOMY €ro COCTOSIHUIO) — OpPYromn
YPOBEHb CUrHana.

[MporpaMmmHO Ons BbIXxo4a B NIOMMYECKOM pexume 3afaeTcsa akTuB-
Hbll YpOBeHb (AKTUB. Yp.), T.€. YPOBEHb cuUrHarna (BbICOKUM NN HU3-
KWKN), COOTBETCTBYIOLLMIA HANMUnI0 CobbITUA. DnekTpnyeckme napamet-
pbl YpOBHEN curHana ykasaHbl B [punoxeHun b.
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e [pn npoBegeHMN OO3MPOBAHUS MapamMeTpbl CUrHana, rnocTyrnaroLero
Ha BbIX0Z, OMPeaensTCs PeXMMOM paboTbl (MMMYNbCHBIA UKW NOTU-
YeCcKuit) yHMBepcanbHoro Bbixoaa.

Ecnn yHuBepcanbHbI Bbixod paboTaeT B MMMYbCHOM pexume U
ANS Hero 3afgaHo HasHadeHue Mapam. <MMn. 4o3 x>, TO N0 OKOHYaHUI0
A03MPOBaHMA Ha BbIXOA BblAaeTcsl OAMH UMMNYNbC 3a4aHHON ANUTElb-
HOCTW.

Ecnu yHI/IBepcaJ'IbeIﬁ BbIXO pa60TaeT B J1IOf'M4eCKOM pexume, To
YPOBEHb CWUrHasrma Ha BbIXoge M3MEHAETCA B MOMEHT Ha4Yalia nh B MO-
MEHT OKOH4YaHNA OO3NPOBAHUA.

BHUMAHMUE ! Npn paboTe pacxogomepa B cocTaBe TENIOCHETYM-
koB «B3JIET TCP», «B3JIET TCP-M» pekomeHgyeTcs ucnosib3oBaTb
UMMNYNbCHBLIN PeXnm paboTbl COOTBETCTBYHOLLENO YHMBEPCANbHOIO Bbl-
xopaa.

1.5.5.3. TokoBble BbIXOAbI.

OAnH TOKOBbLIN BbIXOA, MOXET ObiTb peanv3oBaH C NMOMOLLbIO cep-
BMCHOroO MOAYrNs TOKOBOro Bbixoga. HaszHadeHve u napameTpbl paboThbl
TOKOBOIO BbIXxo4a Ha 6ase CepBUCHOIO MoAyns yCTaHaBAMBAKTCS NpO-
rpaMMHO. BO3MOXHble 3Ha4yeHusi YyCTaHOBOK npuBeneHbl B Tabn.b.6,
B.7 vactu Il HacTosAwWwero pykoBoacTBa.

ManbBaHW4YeCKM pa3BsA3aHHbIA TOKOBbIN BbIXOL CEPBUCHOIO MOAYIS
MOXeT paboTaTb B O4HOM M3 Tpex amanasoHoB: (0-5) MA, (0-20) mA
nnu (4-20) mMA.

HomunHanbHasa ctatndeckas XapaKTepuctka TOKOBOIro Bbixoaa

lanes — b
Qy =Qji +(Qai — Qg )'%,
jaed —hei
roe Qv — namMepeHHoe 3HavyeHne pacxona (M3/q; me/c: n/MUAR);

Q.n — 3aaHHOe 3HaYeHWe HUXHEro nopora Mo TOKOBOMY BbIXOAY,
COOTBETCTBYIOLLEE |y, M4 M/C; /MU,

Qgn — 3a0aHHOE 3HaYeHWe BEPXHEro nopora no TOKOBOMY BbIXoay,
cooTBeTCTBYOLEE lyake, M3/4; M3/c; n/MUH;

lsux — 3HAYEHME BbIXOOHOIO TOKOBOIO CUrHana, COOTBETCTBYHOLLEE
N3MEpPEeHHOMY 3Ha4YeHUo pacxoaa, MA;

lwun — MUHMManNbHOE 3HaYeHne ananasoHa paboTbl TOKOBOIO BbIXO-
na (0 unu 4), MA;

Iwakc — MaKCMManbHoe 3HayeHvne avanasoHa paboTbl TOKOBOrO Bbl-
xoaa (5 vnn 20), MA.

TokoBbIN BbIxO4 B AuanasoHax pabotbl (0-20) MA unu (4-20) MA
MOXeT paboTaTb Ha Harpysky conpoTusneHvem Ao 1 kOMm, B AnanasoHe
(0-5) mA — oo 2,5 kOwm.
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[pyrve ToOKoBble BbIXOAbl MOFYT ObITb peanu3oBaHbl C MOMOLLbHO
afanTepoB TokoBoro Bbixoda (MpunoxeHue B), nogkntoyaemMbIx K cOOT-
BETCTBYIOLUMM YHMBEpPCAanbHbIM BbiIXOA4aM pacxogomepa, paboTarowmm
B YaCTOTHOM pexume.

HasHayeHune u napamMeTpbl AaHHbIX TOKOBbIX BbIXOOOB oripeaend-
HoTCA HaCTpOIZKaMI/I COOTBETCTBYHOLWMX YaCTOTHbIX BbIXOAOB U adanTte-
pOB TOKOBOIO BbiXoda.

Honyctumasi anvHa kabens cBsian No TOKOBOMY BbIXxoAy onpenens-
€TCS COMPOTUBINEHMEM NIMHUM CBSI3N U BXOAHBLIM COMPOTUBIIEHMEM NPU-
eMHMKa TOKOBOro curHana. Cymma conpoTMBIIEHUI He OOMKHa NpeBbl-
LaTb yKasaHHOrO CONPOTUBMNEHUSI HArpy3Ku.

1.5.6. Perncrpaumsa pesynbtaTtoB

1.5.6.1. Pesynbtatbl n3aMepeHnin N BbIMUCNEHUN MO KaXKAOMY KaHany 3anucbl-
BalOTCH BO BHYTPEHHWE apXMBbl: YAaCOBOW, CYTOYHbIN, MECAYHbLIA, WH-
TepBarnbHbIM U apXuB go3aTtopa.

YacoBon, CyTOYHbIN U MECAYHbIA apXMBbl 3aMONHATCA OTAENbHO
AJ19 KaXXO0ro KaHana v Bce apxmBbl UMEIOT OAMHAKOBYO CTPYKTYPY.
MyGuHa apXxMBOB COCTaBNSET:
- yacoBoro — 1440 3anvcen (NpeablgyLLMX YacoB);
- cyTo4Horo — 60 3anucen (NpeabloyLUMX CYTOK);
- MecsYHoro — 48 3anucen (NpegblayLWwmx Mecsues);
- nHTepBanbHoro — 14400 3anucen (npegblQyWwmx MHTEPBArioB apXmBu-
poOBaHUSA).
AnuTenbHOCTb MHTepBana apxMBuMpoBaHWUS MHTEPBalibHOrO apxmBea
MOXeT yCcTaHaBnuBaTbCs B npegenax ot 5 ¢ o 120 muH.
B ogHoM 3anncu oMKCUpyoTCca 3Ha4YeHNsa cregyowmnx napameTpoB:
- V+ — cymmapHbIn 06bem npuv NpsIMOM HanpasfieHMM NOTOKa 3a UHTep-
Ban apXmMBMpOBaHWs, M° (1);
- V- — cymMmmapHbIn 06bemM npu ob6paTHOM HanpasreHuu NoToka 3a UHTep-
BaJ1 apXMBMpOBaHUS, M (n);
- ZV — cyMMmapHbIi 06beM C y4eTOM HanpaBneHusa notoka 3a UHTepsarn
apxXMBMpoBaHUS, M (n);
- Tnp — Bpems npocTosi, C — B YaCOBOM apXuBe, Yac:MUH — B CYTOYHOM U
MECSIHHOM apXuBax; B UHTepBarbHOM apxmee Tnp He uKkcupyeTcs;
Kpome TOro B apxmBax MHOrosly4eBoro npubopa B Buae CrioBeCHom
3anucu dukcupyeTcs nponagadue Y3C B nyde (nyyax).
MHOukaumsa 3Ha4YeHnn apxuBupyemMbIX napaMeTpoB CONpoOBOXOaET-
cs1 0603Ha4YeHEeM UHTepBana apxXnBMPOBaHNS:
- 4aTbl N Yaca — AN 4acoBOro apxmBa;
- 4aTbl — ANSA CYTOYHOrO apXuBa;
- Mecsua 1 roga — aAng Mecs4Horo apxmea;

- JaTtbl N BpEMEHN OKOHYaHUA UHTEepBalria apxXmBMpoBaHnUA — ONA UHTEP-
BaJiIbHOro apxumsa.
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[ns kaxgoro apxuea npegycMmoTpeHa npoueaypa noucka Tpebye-
MOW apXMBHOW 3anncu.

1.5.6.2. ApxuB gosaTtopa npefHasHa4yeH 4 3anMcu napameTpoB Mo pesynbTa-
TaMm O03MPOBaHUS U MOXET cogepxaTtb Ao 512 3anucen Ha kaHan. Ka-
XOas 3anucb COOEPXKUT:

- faTy 1 Bpemsi Hayana [0o3npoBaHus;

- V3 — 3a[jaHHOe 3HaueHue A03bl, M° (1);

- VA — oTMepeHHoe 3HaueHne A03bl, M° (1);

- Ta — Bpemsa Habopa ao3bl, C;

- [aTy 1 BpEMSsI OKOHYaHUsi Habopa [o3bi;

- Qcp — cpeaHUit 0BBLEMHBI pacxod B MPOLECce A03MpoBaHUs, M>/Y
(n/muR).

1.5.6.3. MameHeHne 3HayeHUr YCTaHOBOYHbLIX MapamMeTpoB (UKCUPYIOTCH B
XypHane nosib3oBaTesnsi, KOTopbli MOXeT cogepxaTtb 4o 1000 3anucen.
B >xypHane dukcunpyetca:

- Jarta v Bpemsi NnponsseaeHHoOn Moandmkauuy;

- HAaMMEeHOBaHVe MoOANMUUMPYEMOro NapameTpa;
- 3HayeHne napameTpa 40 MoandUKaLnuy;

- 3HaYeHne napameTpa nocne moandukaunu,

- NOPSAOKOBbLI HOMEP 3anucu.

1.5.6.4. N'ameHeHne pexunma paboTbl Npubopa OUKCUPYETCH B XypHane pexu-
MOB, KOTOPbIN MOXET cogepxaTtb 4o 512 3anucen.

B XXypHane pexxumoB ouKcupyeTcs:
- NOPSAAKOBbLIA HOMEp 3anucu;
- HAMEHOBaHMe YCTaHOBIIEHHOro pexumMa paboTbl npnbopa;
- AaTa n BpeMs yCTaHOBKM pexumMa.

1.5.6.5. HewrTaTtHble cuTyaumMm n oTKasbl, BO3HMKaKLWMe B npouecce paboTbl
pacxogomepa, PUKCUPYIOTCA COOTBETCTBEHHO B XXypHariax HelwTaTHbIX
CUTYyaunin U3MEpPUTESbHbIX KaHanoB, >XypHane HelwTaTHbIX cuUTyauuin
ANCKPETHbIX (YHMBEPCanbHbIX U TOKOBbIX) BbIXOA0B M XXypHarne 0TKasos.
XKypHanbl HewTaTHbIX CUTyauuMn MOryT cogepxatb Ao 512 3anucen,
XypHan oTka3oB — o 60 3anucen.

B »xypHanax HewTaTHbIX cUTyaumn OUKCUPYeTCA:
- NOPSAKOBbLIA HOMEP 3anucy;
- HAMEHOBaHMe HeLWTaTHON CUTyauuu;
- AaTa n Bpem4d Havana HC;
- anuTenbHocTb HC (Y4ackl, MUHYTbI, CEKYHAbI);
- paTta n Bpems okoH4aHnsa HC.
B >xypHarne oTka3oB ouKcupyeTca:
- NOPSAKOBbLIA HOMEP 3anucu;
- HAaMMeHOBaHWe 0TKa3a;
- 4aTa 1 BpeMs HacTynneHnsa oTkasa.
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1.6. CocTaBHbIe YacTu usgenus

1.6.1. BTopu4HbIN namepuTtenbHbIA Npeobpa3oBaTenb
1.6.1.1. ®yHkumn BI1.

BTOpuyHbIN M3MepuTenbHbIM NpeobpasoBaTenb NpeacTaBnsieT co-
6o MMKPOMPOLIECCOPHBLIN N3MEPUTENBHO-BLIYUCIINTENbHBIN BGTIOK MO-
AYNbHOM KOHCTPYKLUMW, BbIMOMHAOWNIA cnegyowme QyHKLNN:

30HONPOBaHME MOTOKa, NPMEM 1 00paboTKy CUrHaNoB, NOMYYeHHbIX OT
MoA;

- onpefeneHne 3Ha4eHUn n3MmepsieMbIX NapameTpPOB;

apXVBUPOBAHUE U XpaHEHUE B SHEProHe3aBUCUMOW NamsiT pesynbTa-
TOB U3MEPEHUI N BbIYUCIIEHWIA, YCTAHOBOYHBIX NapameTpoB 1 T.M.;

BbIBOJ, U3MEPUTENbHOW, apXUBHOW, OMArHOCTUYECKON M YyCTaHOBOYHOW
nHpopmauun Ha gucnnen XKW n yepes nnutepencoel RS-232, RS-485,
Ethernet;

BbIBOJ, M3MEpPUTENbHON MHGOPMaLUK Yepes yHMBepcarbHble W/unm To-
KOBbI€ BbIXOAbI;

aBTOMaTUYECKUN KOHTPOJ1b U MHAOUKAUUNIKO HannM4yunA HeVICI'IpaBHOCTeI7I n
HeWTaTHbIX CMTyaLlVIVI B pacxoaomepe,

3allnTy OT HECAHKUMOHNPOBAHHOIO A0CTYyNa K apXmBHbIM U YCTAaHOBOY-
HbIM OAaHHbIM.

1.6.1.2. KoHcTpykums BIT.

BHewnun sug Bl npuBeaeH Ha puc.A.1 MNpunoxeHus A.

Bl cocTtouT 13 Tpex 4Yacten (KOHCTPYKTUBHbBIX MOAYySen): nuueBom
YacTn — moayns 06paboTkM AaHHbIX, cpeHen YacTu — MoAyIns BTOPUY-
HOro uctovHuka nutanus (BUIMM) n ocHoBaHUSA — MOHTaXHOro MOAYNS.

Moaynbe obpaboTkn gaHHbix Bl cogepxuT nnaTtbl nameputens u
BbluMCnMTENs. Ha nuueBor naHenu mMoayns HaxoOAaTCs >KUAKOKPW-
cTanfMyeckun HOMKaTop v Knasmartypa.

Ha nnaTte BblMMCNIMTENS YCTAHOBMEH 3MEKTPOHHbIN KOMOWUHMPO-
BaHHbIN MOAynb (nocnegoBaTenbHbIX MHTEpdencoB RS-232 n RS-485
N yHMBepcarnbHoro Boixoga 0), CHabXeHHbIM KOHTaKTHbIMK Napamu (4ns
YyCTaHOBKM pexuma paboTbl pacxogomepa n pexuma paboTbl OKOHEeY-
HOro Kackaja yHMBepcanbHOro BblxoAda) 1 pasbemMamu (418 noaknoye-
HMs Kabenen CBA3W C BHELLIHUMMW YCTPONCTBAMMN).

Ha nnarte BbluMcnuTens npegycMOTpeHbl ABa CrioTa pacluMpeHus
(pasbema) ansa ycTaHOBKM MO 3aka3y AOMOSHUTENbHO OOHOMO Unu ABYX
SMNEKTPOHHBIX CEPBUCHBIX MOAYIEN BHELLHMX CBSA3EN.

CepBVICHbIe MoayInn MMerT pa3beMbl ONA NOAKIMKOYEHUA kabenen
CBA3N C NpuemMHnKamum curHasnos, a Moaynun yHmpepcalibHbIX BbIXOO40B
elle U KOHTaKTHble Mapbl A4 YCTaHOBKU PEXMMOB pa6OTbI OKOHEYHbIX
KaCKkadoB.

Bo3amoxHble KOMOMHaLUMM YCTaHOBKM CEPBUCHbLIX MOAYSEN BHeELU-
HUX CBSI3EN U HyMepauus BbIXOO0B B 3aBMCUMOCTU OT MeCTa yCTaHOBKM
MOoAy”NsA (CnoTa paclmpeHnst) npuBeaeHsl B Tabn.6.
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Tabnuua 6

HaumeHoBaHune Ne Ne Bo3aMoykHble KOMOMHAaLUK
Moayns cnorta | BbIxoga yCTaAHOBKM Mopaynem
CepBuCHbIV MOaYNb 1 1..4 - - - X X X
YHMBEpCarbHbIX BbIXO40B 2 5.8 - — — — _ _
CepBUCHbI MOaYyIb 1 1 x - X - - - -
TOKOBOIO BbIXxoda 2 2 - - - - X - -
CepBuCHbIN MOaYIb
P AY 2 2 - X X - - X -
Ethernet
KoMBrHUPOBaHHbLIV MOAY b — 0 X X X X X X X

Ha nnaty nameputens B 3aBMCMMOCTU OT KONMYECTBA MCMONb3ye-
MbIX KaHasnoB namepeHus (nogknodaembix nap N3A) yctaHaBnvBaeTca
COOTBETCTBYIOLLEE KOMIMYECTBO NPUEMO-NEPEAAONX SNEKTPOHHbBIX
moaynen — oT 1 0o 4-x.

Moayne BUIM Bl cogepxuT nnaty BTOPUYHOIO MCTOYHMKA NuUTa-
HMA. Ha HwxHen nnockoctn kopnyca mopyna BUIT pacnonoxeHna
Knemma 3aLlmTHOro 3a3eMIIeHUS U TEXHOSTOMMYECKUA pas3beM.

Moaynbe BUIT Bmecte ¢ mogynem obpaboTku OaHHbIX, COeauHse-
Mbl€ 3NEKTPUYECKN MHOTFOXWUITbHBbIM LUNENOM N KOHCTPYKTUBHO BWH-
Tamn co cTopoHbl Moaynst BUIM, coctaBnaoT cy66nok o6paboTkmn aaH-
HbIX.

[locTyn K KOMMYTaLMOHHbIM 3fIEMEHTAM 3NEKTPOHHbIX Moaynen,
yCTaHaBNMBaeMbIX Ha nnatbl M3MEPUTENs U BbIMUCIUTENS, OIS Noa-
KntoueHnss kabenen cCBA3M U YCTAHOBKW PEXMMOB, OCYLLECTBNSETCS C
obpaTHON CTOpOHbI cy66noka 06paboTkm aaHHbIX (pUc.A.2).

B cBoto ouvepeab cyb66nok ob6paboTkm AaHHbIX COeaMHSETCS BUH-
TamMun CO CTOPOHbI NINLEBON NaHENM ¢ MOHTaXHbIM Moaynem Bl1, obpa-
3yst 6ok BTopu4HOro npeobpasoBarensi.

Ha HWwKHen nnocKoCTM Kopnyca MOHTaXHOro MOAyNns pacnornoxe-
Hbl: BHELLHMI pa3beM nHTepdenca RS-232, otBepctnss ¢ MeMbpaHHbI-
MK 3arnywkamu nmbo repmoBBOoAaMM NS Kabens nutaHus, curHanb-
HbIX Kabenen MNOA, a Takke kabenen cBA3n C BHELUHUMU YCTPOUCTBaA-
MU, NOAKITHOYAEMbIMU K pacxoaomepy.

BHewHnn pasbem RS-232 Ha MOHTaXXHOM MoAyfle C MOMOLLbIO
nnockoro kabenst nogkrnoyaeTca K 8-KOHTakTHOMYy pasbemy RS-232
KOMOWUHNPOBAHHOIO 31EKTPOHHOIO MOAYIS.

Bug npeobpasoBatens HanpskeHua ~220 / 36 B 50 'y npuBeneH
Ha puc.A.7, npeobpasosatens ~220 B 50 Ny / =24B (MCTOYHMKA BTO-
puyHoro nutanuna MBIM-12) — Ha puc.A.8.
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1.6.2. NpeobGpa3oBaTenun aneKkTpoakycTuyeckune

1.6.2.1. TIOA paboTaloT nonepeMeHHo B ABYX peXumax: UsnyyvyeHus, korga npu-
xoasawmn ot Bl anekTpuyecknin MMNynNbCHbIN curHan npeobpasyeTcsa B
ynbTpa3ByKoBble konebaHus, n npuema, Korga yrnbTpasByKOBble Korie-
6aHua XMakocTn nNpeobpasytoTcs B COOTBETCTBYIOLLMIA 3NEKTPUYECKUI
curHan.

1.6.2.2. NMOA narotaBnmealoTca ABYX TUNOB: HaKMagHbIe N BPe3HbIE.

HaknagHble MOA (pnc.A.5) nmeloT NpAMOYrofibHbIA KOpMyc, oAHa
N3 rpaHen KOTOPOro SBNSETCA U3nyyaroLlen niockocTbio. Ha GoKoBbIX
rpaHsX Kopnyca HaHeCeHbl PUCKW, yKasblBatoliMe MOMoXeHne akycTu-
yeckoro ueHTpa MNOA. HaknagHble MNM3A ycTtaHaBnuBaloTCa M3ny4ato-
e NNOCKOCTbI0O Ha HapyXHyl CTeHKy Tpybonposoga. MN3A repmeTn-
31MpOBaH 3aliMBKOW BHYTPb KOpryca TePMOCTOMKOro 3reKTpon3onsaum-
OHHOro KoMnayHaa.

BpesHble OA umetoT Kopnyc UunMHApUYecKon ¢opmbl, B Topue
KOTOPOro HaxoAmTCsa uanyyarLliasa naockocTb B BUAe amcka (puc.A.6).
BpesHble MNM3A ycTaHaBnuBaTCa B OTBEPCTUSA B CTEHKe Tpybonposoaa
Takum obpasom, 4YTo umanydarowas nnockoctb MNM3A KOHTakTUpyeT C
KOHTPOSNIMPYEMOW XNOKOCTbIO. BpesHon N3A Takke repMeTM3MpoBaH.

Ha koHue koakcmanbHOro paguoyactoTHoro kabens MOA, 3akpen-
NEeHHOro B KOpryce M umetowero AnuMHy He mMeHee 1,5 M, pacnasH
pasbeM A8 NOAKIOYEHMS K TMHUM cBSi3u ¢ BI.

CoeanHeHne kabens MN3A ¢ NUHUEN CBA3N BO3MOXHO TaKXe C Mno-
MOLLbIO YCTPOMUCTBA KOMMYTAUWOHHOrO, yCTaHaBfIMBAaeMOro Ha usmMme-
pUTENBHOM yyacTke. B aToM cnyyae BMecTO pasbeMa Ha KOHLbl LeH-
TPanbHOW Xunbl 1 akpaHa kabena MN3A KpensaTcss HAKOHEYHUKN.

Haunbonbwasa anvHa ceasm BlM-N3A — 100 m. nvHa MoxeT ObiTb
yBenuyeHa npu BbINOfHeHUM TpeboBaHMI K NapaMeTpam NpUHUMaemMo-
ro curHana.

B 3aBuMCMMOCTM OT HasHayeHusi pacxogoMep MOXeT OblTb YKOM-
nnekToBaH NM3A pasnnyHbIX TUMOB Y UCNOSTHEHUIA.

B cocraBe B3pblBO3aLUULLEHHOIO UCMOMHEHUS pacxogomepa no-
ctaBnatTcsa NOA nckpobesonacHoro NCNoHEHNS.

1.6.3. YcTponcTBa cornacyrowume

YcTponcTBo cornacyrowee (puc.9) npumeHaeTca AN rnoBbIWEeHUs
NMOMEXOYCTONYMBOCTM NIMHUN CBA3W BTOPUYHOro npeobpasoBatens c
M3A nyTem ncnonb3oBaHUss CUMMETPUYHON CXeMbl noaknodeHnsa MNM3A
k BI.
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1.6.4. UamepuTenbHbIe Y4acTKu

1.6.4.1.

B kayecTBe n3aMepuTENbLHOrO yyactka Ans nepBUYHOro npeobpasosa-
Tenst MOXeT UCNOoSb30BaTbCsA NMMH0O OTPe30K TPybbl, NOArOTOBMEHHLIN B
3aBOACKMX ycrioBusix ans yctaHoBku M3A 1 moHTaxa [l B gencrayto-
Wwmn TpybonpoBoa MO MeCTy aKchfyaTauumn pacxogomepa, nmbo Heno-
CpeacTBEHHO Y4yacTok AeunctBylowlero TpybonpoBoda Hagnexawiero
KayecTBa M COCTOSIHWS Nocre NoAroTOBKU ero K MoHTaxy M3A.

1.6.4.2. CteHkn LY anga yctaHoBKM HaknagHblx M3A gomkHbI ObITb akyCTU4ECKM

1.6.4.3.

Npo3payHbIMK (MeTannn4yecknmu, nnactMaccosbiMn n 1.4.). Matepuan
cteHok MY noa BpesHble MNM3A gomkeH No3BONATb repMeTUYHO ycTa-
HaBnMBaTb Ha HEro MOHTaxHble naTpyokun ans MNOA.

Ha BHyTpeHHIOl0 noBepxHocTb NY pekomeHayeTcss HaHOCUTb MO-
KpblTWE, YCTONYMBOE K 0O6pa30BaHUIO OTNIOXEHMI U/unn koppo3un. lo-
KpblTUE AOMKHO OblTb 3BYKOMPOBOASALWNM U UMETb HagexHoe cuenne-
Hue ¢ maTepuanom LY.

B coctaBe pacxogomepa MOryT nocTaBnATbCS NepBUYHbIE Nnpeobpaso-
BaTenu Ha 6ase M3MepuUTErbHbIX Y4aCTKOB CrieayoLmnx TUMNoB:

NY-x11 — NnpAMONUHENHbIN ¢ ABYMA HaknagHbiMu M3A, ycTaHOBNEH-
HbIMW MO AnameTpy;

NY-x12 — npssMOnMHENHbIA ¢ ABYMs1 Bpe3HbIMU M3A, yCTaHOBMAEHHbBIMU
no guameTpy;

NY-x32 — U-obpasHbin (U-koneHo) ¢ aByms Bpe3HbiMu M3A, ycTaHoB-
NEeHHbIMM B TOpLAX NPSIMOro yyacTka;

NY-x42 — NpsAMONUHENHbIW C YeTbipbMs Bpe3HbiMU MNM3A, yCcTaHOBMNEH-
HbIMW MO ABYM XOpAaw;

NY-x82 — NpAMONUHENHLIN C BOCEMbIO Bpe3HbIMU 1A, ycTaHOBMEH-
HbIMW MO YeTbIpeM XopAam.

B nepBom paspsge obo3HadeHus ucnonHeHus UNY ykasbiBaeTcs
mMaTtepuarn, U3 KOTOPOro OH U3rOTOBSEH:

- NY-Oxx - yrnepoaucTas crans;

- NY-1xx - HepxaBetloLasa crarsb;
- NY-2xx - ctanb 09I 2C.

1.6.4.4.

[na obecneyeHnst yagobcTBa MOHTaXxa, a Takke Ons 3awuTbl kabernb-
HbIX BblBOAOB [M3A OT MexaHW4ecKnx NOBpeXOeHUA U3MEPUTENbHbIN
y4acToK C Bpe3HbiMu [TOA MOXeT OcHawaTbCs YCTPOMCTBOM KOMMYTa-
UnoHHbIM. B YK npousBoanTca anekTpuyeckoe coeavHeHue kabenen
MN3A c kabenamu, nogkntoveHHbIMK K BI.

YK HenogswxHO kKpenutcs Ha WNY. Kabenb MNMOA 3awmwaeTcs ot
MeXaHW4YecKnx nospexaeHnn megHon Tpyokon. KoHCTpykumsa kabernb-
Horo BBogda YK onga kabens ceasu Bl obecneumBaeT kpenneHve me-
Tannopykaea gns MexaHuyeckon 3awmtbel kabensa Bl. MNpumep pasme-
weHna YK Ha n3ameputenbHOM yvacTke, a Takke pacnosioXeHue KoMm-
MYTaUUWOHHbIX 3rieMeHToB Ha nnate YK npuBedeHbl B MHCTPYKUUKU MO
MOHTaxYy.
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1.7. MapkupoBKa un nnomébupoBaHue

1.7.1. MapkupoBka Ha nuueson naHenu Bl coaepxuTt o6o3HavyeHne n Hanme-

1.7.2.

HOBaHuWe pacxogomMepa, (PMpMeHHbIN 3HaK NpeanpUATUA-U3roToBUTENS,
3HaK yTBepXOeHus Tuna cpencrea nsmepeHusi. 3aBoLCKOM HOMeEp YyKa-
3aH Ha Wunbavke, 3akpensieHHoM Ha kopnyce BI.

3aBojckne HoMepa ApYrMx COCTaBHbIX YacTel ykasblBaloTcs nMbo Ha
LUKNbAKKE, NGO HAHOCSTCS KPaCcKOW HEMOCPEACTBEHHO Ha KOpPMYyC.

1.7.3. Ha kopnyc N3A nckpobesonacHoOro NCnonHeHnst n 6rnoka McKposawmThbl

N3 KOMMMEeKTa B3PblBO3ALUMLLEHHONO UCMOMHEHNs pacxogomepa HaHo-
CUTCA MapKMpoBKa B3pbIBO3aLUUTbI B COOTBETCTBUM C TpeboBaHUAMMU
cTaHOapToB.

1.7.4. Nocne noBepkn NNoMbupyeTcsa oauH N3 BUHTOB, CKpPennsaroLwmx cyb6mnok

06paboTKM OaHHbIX, U KOHTAKTHas napa J3 paspelueHusi NoBEPKU.

KoHTakTHas napa J4 paspelweHus moauukauum napameTpos
dyHKUMOHMPOBaHMA NroMbupyeTcs nocne BBOAA pacxogoMepa B IKC-
nnyatauuio M nNpoBepKU COOTBETCTBUA 3HAYEHUM MapameTpoB (yHK-
LUMOHNPOBaHUS, BBEOEHHbIX B Npnbop, 3HAa4YeHUsM, YKa3aHHbIM B nac-
noptax pacxogomMmepa u nepBuYHbIX npeobpasoBaTenen nNMbo NPOTOKO-
nax MOHTaXHbIX U NYCKOHaNago4HbIX paboT.

MapameTpbl NepBMYHbLIX NpeobpasoBaTenen onpegensoTcs nmbo
npw BbiMyCcke M3 NPOM3BOACTBa U 3aHocATca B nacnopTa M1 (ecnu MMM
NOCTaBNSATCA B COCTaBe pacxogomepa), nbo Ha obbekTe akcnnyaTa-
LMKN 1 3aHOCATCA B NPOTOKOSTbl MOHTaXHbIX U MYyCKOHaNaao4HbIX pabor.
dopmMa npoToKoNa MOHTaXHbIX M NMYCKOHaNaAo4YHbIX paboT npuBeaeHa
B MHCTPYKLMN MO MOHTaXYy.

1.7.5. Anga 3awmnTbl OT HECaHKUMOHMPOBaHHOro goctyna Bl moxeTt 6bITh on-

nombupoBaH HaBecHOM NNOMOBOWN Ha ABa KPEMEXHbIX BUHTA CO CTOPOHbI
NUUEeBON NaHenwu.
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2. ICMNMONb30OBAHUE MO HA3SHAYEHUIO

2.1. 3KkcnnyaTauyMoHHbIe OorpaHU4YeHus

2.1.1. SKCI'IJ'IyaTaLI,I/IFI pacxogomMepa OO0JKHa nNpon3BoAnTbCA B YCITOBUAX BO3-

21.2.

21.3.

21.4.

2.1.5.

2.1.6.

21.7.

AENCTBYIOLWKNX (PaKTOPOB N MNapamMeTpoB KOHTPONMPYyeMOW cpeabl, He
NpeBbIWaoWmMX ONYCTUMbIX 3HAYEHUIA, OrOBOPEHHbLIX B dKCMyaTaum-
OHHOW JOKyMeHTaLuuu.

MepBUYHbIA Npeobpa3oBaTenlb MOXET YyCTaHaBNMBaTLCS B BepTUKalb-
HbI, FOPU3OHTAarbHbIN UMW HAKIOHHbIV TPyGonpoBoA.

TouyHasa n HagexHaa paboTta pacxogomepa obecrneuymBaeTcsl Npu Bbi-
NoSTHEHUM B MecTe ycTaHoBku 1 cnegyowmx ycnosum:

AaBlneHne XnakoctTn B TpybonpoBoae 1 pexmMbl ero aKkcnnyaTaumm mc-
KnrovatoT rasoobpasoBaHue U/unu ckonseHune rasa (Bosagyxa);

Ha Bxoge u Bbixoge NI umerTcs NPAMONNHENHbIE YHaCTKNU COOTBETCT-
Bytowwen anuHbl ¢ Dy, paBHbiM Dy namepurtenbHoro yyacrtka. Npamonu-
HEWHble y4YacTKM He AOSDKHbl coaepXaTb YCTPOMCTB WUNU 3N1EMEHTOB
KOHCTPYKLNN, BbI3bIBAKOLLMX N3MEHEHNE CTPYKTYPbI MOTOKA XXUAKOCTU;

BHYTpeHHMI 06bem LY B npouecce paboTbl 4OMKEH ObiTb BECb 3amnors-
HEH XXNOKOCTbIO.

PekomeHgauun no BbIGOpY MecTa yCTaHOBKM W npaBuria MOHTaxa
(bemoHTaxa) pacxogomMepa W3NoXeHbl B AOKymMeHTe «Pacxogomep-
CYETYMK YynbTpasByKOBOW MHorokaHanbHbln YPCB «B3JIET MP». Uc-
nonHeHnst YPCB-5xx. MHCTpykumsa no moHTaxy» B12.00-00.00-50 M.

Tvn n coctaB KOHTPONMPYEMOW XXMUAKOCTM (Hanmuume U KOHLEHTpauus
B3BECEWN, NOCTOPOHHUX XXMOKOCTEN M T.M.), peXUM paboTbl U COCTOSIHNE
TpybonpoBoaa He [OSMKHbI NMPUBOAWTL K MOSIBIIEHWUIO KOPPO3UKU WU/WnK
OTNOXEHWUN, BNUSIOWMX Ha paboToCnoCOBGHOCTL U METPONornyeckme
XapaKTepuCTUKM pacxodomMmepa.

HeobxoauMocTb 3alMTHOro 3a3eMneHuns npubopa onpenensieTcs B co-
oTBeTCTBUMM C TpeboBaHuaMM rnaebl 1.7 «[MpaBun ycTponcTea anekTpo-
YCTAHOBOK» B 3aBUCUMMOCTW OT HanpshKeHWs NUTaHUSA M YCNOBWUA pas-
MeLeHns npmbopa.

MonHuesawmTta obbekTa pasmeLleHnss npubopa, BbINONIHEHHAsA B COOT-
BeTCTBUN C «HCTpyKLUMEN NO YCTPOMCTBY MOJSTHUE3ALWMTLI 34aHUN, CO-
OPYXXEHUM U MPOMbILWNEHHbIX KOMMYHUKauminy CO153-34.21.122-2003,
npegoxpaHseT npubop OT BbiIxoda U3 CTPOS MPU HaNM4MU MOSTHUEBBIX
pas3psifoBs.

TpeGoBaHMa K yCcrnoBuMsIM 3KcrfyaTauum u BbIGOpy MecTa MOHTaxa,
NpuMBEeAEHHbIE B HACTOSILLEN 3KCnnyaTauMOHHOW AOKYMEHTaLUun, y4u-
TbIBAOT Hanbonee TUNUYHbIE DAKTOPLI, BNUSKOLLME HA paboTy pacxo-
aomMepa.

Ha o6bekTe akcnnyaTaumMm MOryT CyLLeCTBOBaTb MITM BO3HUKHYTb B
npouecce ero akcnfyatauum dakTopbl, He noaaalLwmnecss npeasapu-
TENbHOMY MPOrHO3Yy, OLEHKE UM NPOBEpPKe M KOTOPblE NMPOU3BOAMTENb
He MOr y4ecTb npu paspaboTke.
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B cny4ae nposiBneHnsi noao6HbIx hakTopoB crieqyeT yCTpaHUTb MX
WM HaWTWU MHOE MECTO 3KCniyaTauuu, rae gaHHble hakTopbl OTCYTCT-
BYIOT UM HE OKa3blBalOT BIINSIHUS Ha paboTy nsgenus.
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2.2. lNMogroToBKa K paboTte

2.2.1. Mepbl 6e30nacHoCTH

2.2.1.1. K paboTte c pacxoqoMepoMm B nNpoLecce aKcniyartaumm gonyckaertcsi 06-

2.21.2.

2.2.1.3.

2.2.14.

2.2.1.5.

2216

2217

2.2.2.

CNy)XMBaOLLMIA NepcoHarn, U3yYmBLUUA 3KCMNyaTaUMOHHY0 OOKYMEHTa-
LMI0 Ha u3genwe.

Mpn nogroToBke pacxogomepa K UCMonb30BaHMIO OOMKHbI cobniogaThb-
ca «[MpaBmna TexHM4YecKon aKcnnyaTaumm aNeKTpoyCTaHOBOK NOTpedu-
Tenen» n «MexoTpacnesble npasuna no oxpaHe Tpyaa (npasuna 6e30-
MacHOCTW) MpK 3KCNyaTaumm 3NeKTPOyCTaHOBOKY.

Mpn npoBeaeHun paboT c pacxogoMepoM onacHbIMU hakTopamu sB-
nAvTCS:

nepemMeHHoe HanpshkeHue ¢ OeNCTBYIOWUM 3HadYeHnem o 242 B vac-
Totom 50 Ny

AasneHue B Tpybonposoae (go 25 Mrlla);
TemnepaTtypa paboyen xumakoctn (go 160 °C);

Apyrue onacHble 0akTopbl, CBA3aHHble C npoduriem u cneumunkon
obbekTa, rae aKkcnnyaTupyeTcs pacxogomep.

3anpewaeTca ncnonos3oBatb NY ¢ BpesHbiMu NOA, paccuMTaHHbIMU Ha
AaBneHne MeHbllee, YeM JaBneHne Xnakoctu B Tpybonposoae.

Mpn pabote kopnyc Bl gomkeH GbITb NOACOEAMHEH K MarucTpanu 3a-
LLMTHOrO 3a3eMIieHNs (3aHyneHus).

[Mpn oBHapyXeHMn BHELLHUX NOBpEXAeHW npubopa nnmn ceTteBomn Npo-
BOAKM cnefyeT OTKIYNTb NpUbop 4O BbISCHEHUS CNeunanncTtoM BO3-
MOXHOCTU JanbHeNnLen akcnnyatauuu.

B npouecce paGoT No MOHTaxy, NycKoHanagke UnM peMoHTY pacxono-
Mepa 3anpeLjaeTcs:

NPOM3BOANTL MOAKMIOYEHMST K PacxogoMepy, NEPEKIIOYEHUS PEXNMOB
paboTbl UNN 3aMeHy 3NeKTPOPaaNO3NEMEHTOB NMPY BKITKOYEHHOM NUTa-
HUWK;

NpoM3BOANTbL OEMOHTaX 3MEMEHTOB pacxodomepa Ha Tpybonposoae
[10 MOJIHOrO CHSTUSI AaBIeHMst Ha yyacTke TpybonpoBoaa, roe npows-
BOAATCSA paboThl;

MCMNonb30BaTb HEUCNPAaBHbIE 3MEKTPOpPaaMonpubopsbl, 3NEKTPOUHCTPY-
MeHTbl NMnbo paboTaTtb ¢ HUMK Be3 NOLKITHYEHNS UX KOPNYCOB K Maru-
CTpanu 3alMTHOro 3a3emneHuns (3aHyneHus).

MoHTax pacxofgomepa 1 HacTporka Ha OO6bEKTE AOSMKHbI BbIMOHATHCA
B COOTBETCTBUMN C AOKYMEHTOM «Pacxogomep-cyeTunk ynbTpas3ByKOBOM
MHorokaHanbHbIin YPCB «B3JIET MP». UcnonHernus YPCB-5xx. UNHCT-
pyKumnsa no MmoHTaxy» B12.00-00.00-50 M.

PaboTbl OOMKHBI MPOU3BOAUTLCS CneLManuM3npoBaHHON opraHuaa-
LUMen, MMeroLLen paspelleHne npeanpusTUsS-M3roToBUTENS U NPaBo Ha
BbINOSIHEHNE OaHHbIX paboT, NMGO npeacTaBUTENSAMU MPEAnPUATUS-
N3roToBUTENS.
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2.2.3. Npwn BBOAE M3aenus B aKCnnyaTaumuto JOMMKHO ObiTb NPOBEPEHO:

- NPaBUNbHOCTb MOAKIMIOYEHMSI pacxogomMepa U B3aUMOAENCTBYIOLLENO
obopyaoBaHMs B COOTBETCTBMU C BblOpaHHOW CXEMOW COEOUHEHUS U
NOAKMIOYEHUS;

- COOTBETCTBME WCMONb3yeMbIX COCTABHbIX YacTell pacxogomepa U Ka-
Genen cBA3M AaHHOMY KaHany M3MepeHus; MopsiAoK onpeaeneHnst aTo-
FO COOTBETCTBUS YKa3aH B MHCTPYKLUM MO MOHTaXY;

- COOTBETCTBUE HAlpsAXEHNA NUTAHNA pacxogomMepa Tpe6yeMbIM TEeXHU-
YECKNM XapaKTepUCTUKaMm;

- NPaBUNBbHOCTL 3afaHHbIX PEXMMOB PaboThbl BLIXOAOB pacxogomMepa.

Kpome Toro Heobxoaumo yGeamnTbCsi B COOTBETCTBMM 3HAYEHWN
napamMeTpoB (OYHKLMOHUPOBAHWSA, BBEAEHHbIX B NPUGOpP, 3HAYEHUsM,
ykasaHHbIM B MacrnopTax pacxogomMepa M NepBuUYHbIX NpeobpasoBaTe-
nen nMGo B NPOTOKONAX MOHTaXHbIX U NMyCKOHanaaoYHbIX pabor.

lMocne npoBeaeHnsa nyckoHanagoyHbIX paboT Ans 3awmTbl OT He-
CaHKUMOHMPOBAHHOIO A0CTyna B npouecce akcnnyataumn BT moxeT
ObITb ONNoMGbUpoBaH HaBeCHOM NNOMOOM Ha ABa KPeneXHbIX BUHTA CO
CTOPOHbI NINLIEBON NaHENMN.

2.2.4. lNocne 3aBepLleHMs npouenypbl BBOAA B 3KCnyaTaumio B nacnopTte Ha
Nprnbop 3anonHATCA NYHKTbl FAPaHTUIHOIO TarloHa C ykasaHuemM Mec-
Ta yCTaHOBKM 06OpyaoBaHWS, HaMMEHOBAHWUMA 3JKCMMyaTUpPYHOLWENn W
MOHTa)XHOW opraHu3aumin, naTbl BBOAA B SKCNsyaTauuio.

[na noctaHoBkM npubopa Ha rapaHTunHoe obcnyxuBaHue Heob-
XO0OMMO NpeactaBuTb B cepBuCHbIN LeHTp (CLl) nacnopTt ¢ 3anomnHeH-
HbIM rapaHTUWHbLIM TanoHom. CLI genaet oTMeTKy B rapaHTUMHOM Ta-
NOHEe O MNOCTaHOBKe npubopa Ha rapaHTUHOEe obcnyXxmBaHWe N Ha-
npaBnsieT KCepoKonuio TarioHa Ha NpeanpuaTne-m3roToBUTENb.

Ecnn npnbop He cTtaBuTCa Ha rapaHTurMHoe obcnyxmaHue B CLi,
TO KCEPOKOMUA 3arnofIHEHHOro rapaHTUMHONO TaroHa HanpaBnsAeTcs Ha
npeanpuaTMe-n3roToBUTENb.
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3. TEXHUWYECKOE OBCNYXXUBAHUE

3.1. BBeAeHHbIN B 3KCnyaTauuMio pacxogoMep pekomeHayeTcs noasepratb

Nepruogn4eckoMy OCMOTPY C LieNb KOHTPOIS:
paboTOCNOCOBHOCTU pacxogomepa;

cobnogeHns ycroBui aKkcnnyaTaumm pacxoqomMepa;
HanMuna HanNpPsHKEHUSA NUTaHWUS B 3afiaHHbIX Npegenax;

- OTCYTCTBMS BHELLUHWNX NOBPEXAEHUIN COCTaBHbLIX YacTel pacxogomepa;

3.2.

3.3.

3.4.

HaOEeXHOCTU 3NEKTPUYHECKNX N MEXaHNYECKUNX COEeAVNHEHUN.

MeproanYHOCTL OCMOTpa 3aBWUCUT OT YCIOBWUIA 3KCMyaTauuun, HO
He OOoSkHa ObITb peXxe OAHOro pasa B ABe Heaenu.

PekomeHayeTca nepuognyeckn (C nepyogoMm B 3aBUCMMOCTU OT
YyCroBU 3Kcnnyatauumn) npon3BoauTb OCMOTP U OYUCTKY OT BO3MOX-
HbIX OTNOXEHWW, OCaAKOB, HaKMNM BHYTpeHHen nosepxHocTwn 1M1, a
TaKkKe N3nyyaroLmx noBepxXHOCTeN Bpe3HbIxX MNMOA.

HecobniogeHre ycnosuin akcnnyatauum pacxogomepa, ykasaHHbIX B
n.n.1.2.6 n 2.1 MmoxeT NpMBECTM K OTKa3y npubopa mnm NpeBbILLEHNIO
A0MNYyCTUMOrO YPOBHS NOrPELLHOCTU U3MEPEHUM.

BHelwHMe noBpexaeHUs COCTaBHbIX 4acTen pacxogoMepa Takxke
MOryT MPMBECTU K OTKa3y UM YBENUYEHUIO MOrPELUHOCTUN U3MEPEHUS.
Mpy nosiBNEHUM BHELLUHUX MOBPEXOEHUN HeobXOAMMO BbI3BaTb CO-
TpyOHVKa perMoHanbHOro npeacraBuTeNibCcTBa AN onpeaeneHust Bo3-
MOXXHOCTW AaribHeunLWen SKcnnyatauum pacxogomepa.

Hanuune HanpsieHus NUTaHUs pacxoaoMepa onpeaenseTca no Hanu-
4yulo MHAMKaUMK, a paboTocnocobHOCTbL npubopa — MO COAEpPXKaHMKO
UHOMKaUMW Ha gucnnee pacxogomepa. Bo3amoxHble HencrnpaBHOCTY,
MHAMUMPYEMbIE PacXOQOMEPOM, yKkasaHbl B YacTu |l HacTosiwero pyko-
BOACTBA MO 3KCnnyaTaumu.

B pacxogomepe Takke B CrioBe COCTOSAHUA OCYLLECTBNAETCA UHOW-
Kauusa Hanmmyusa HewTaTHbIX cuTyauui. o HewTaTHOM cuTyaumnen no-
HMUMaeTca cobbiTne, NPU KOTOPOM OBHapyXXMBaeTCs HECOOTBETCTBME
N3MepsieMblX NapaMmeTpoB METPOSIOrMYECKMM BO3MOXHOCTSIM pacxono-
Mepa WNMU Mpu KOTOPOM WU3MEPEHUS CTAHOBATCS HEBO3MOXHbIMU
BCreAcCTBME HapyLIEHNS YCNOBUN U3MEPEHUSI.

Pacxo,u,omep no Bnay UCNOJNIHEHNA U C YH4ETOM yCJ'IOBI/IIZ SKCnnyartaunm
OTHOCUTCA K U3germam, peMOHT KOTOPbIX NPOMN3BOOUTCA Ha cneuunarb-
HbIX NpeanpuAaATnAaAx nnbo Ha npegnpnaTnn-n3rotoBuTene.

Ha mecTe akcnnyaTtaumm BbiISBNAETCA HEMCNPABHOCTb C TOYHOCTLIO
no 6noka: BI, MH, MNMN3A wnn kabens cBA3W; HEUCNPAaBHbLIA 3NEMEHT
3ameHsieTca Ha ucnpasHbli. Mpn oTkase ogHoro NOA 3ameHsoTes oba
M3A napbl.

BHUMAHUE ! B cny4ae 3ameHbl BIl, NM3A, kabeneun cBsA3u ¢
M3A, ycTpouncTBa cornacywouwero n/unu 65ioka MCKpo3awmTbl He-
obxoaumo onpeaenuTb U BBECTU B NPUOOpP 3Ha4YeHUs napaMmeTpoB
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dTo, Poon ANA KaHana usmepeHusi, B KOTOPOM npousBeadeHa 3ame-
Ha.

3.5. OTnpaBka npnbopa Anga npoBeaeHnsa nNoBepku nNMbo rapaHTUNHOrO (no-
crnerapaHTMNHOrO) peMoHTa OSPKHa NPOM3BOAUTLCS C NAcnopToM npu-
6opa. B conpoBoanTenbHbIX JOKYMEHTax HEO6X0OMMO yKa3biBaTb MOY-
TOBble PEKBM3UTbI, TeNedoH U dhakc OTNpaBuTens, a Takke cnocod u
agpec obpaTHOM OOCTaBKW.

[[apaHTUNHBLIN PEMOHT NPOU3BOAUTCA MPU HaNUYUKM B NacrnopTte 3a-
NOMHEHHOro rapaHTUMHOIO TaroHa.

Mpy oTnpaBke B MOBEPKY UMM B PEMOHT NpuGopa B KOMMIEKTEe C
NY wnameputenbHble y4yacTkM U M3Nyyalolye MOBEPXHOCTU BPE3HbIX
M3A [OMmKHbI BbITb OYULLEHbI OT OTIIOXEHWUIA, 0CaAKOB, HAKUMW U T.1.
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4. YIMIAKOBKA, XPAHEHUE U TPAHCIOPTUPO-
BAHUE

4.1. Pacxogomep, yKOMMMEKTOBaHHbIA B COOTBETCTBMM C Tabnuuen 2, yna-
KOBbIBaeTCs B uHAuBMAyarnbHyto Tapy kateropum KY-2 no FrOCT 23170.
Tyna e nomelyaeTcs v SKcnryaTauMoHHas JOKyMeHTauus.

N3mepuTenbHble yyYacTkn W/vnu npucoeanHuTernbHas apmarypa
NOCTaBMSAETCS B OTAENbHOM Tape pocchinbio Unm B cbope.

4.2. XpaHeHune pacxogomepa SOSMKHO OCYLLECTBATLCA B YNaKOBKE U3roTo-
BUTENSA B cooTBeTCTBUM C TpeboBaHuamu rpynnbl 1 no FOCT 15150. B
NOMELLEHNN ONSA XPaHEHUS1 He LOOMMKHO OblTb TOKOMPOBOASALLEN MbINK,
NapoB KWUCMOT, LUeNoYen, a TakkKe rasos, BbI3biBAKOLUMX KOPPO3MIO U
paspyLlaoLLmMX N30NALuLo.

Pacxogomep He TpebyeT cneumanbHOro TeXHNUYeckKoro obcnyxmea-
HUS MPU XpaHEHUM.

4.3. PacxogomMepbl MOryT TPaHCMOPTMPOBATLCS aBTOMOOUITbHBLIM, PEYHbIM,
XEne3HOAOPOXHbIM N aBMALMOHHBbIM TPAHCNOPTOM MNpu cobniogeHun
crneayoLwmx ycrioBumn:

- TPaHCNOPTMPOBKA OCYLLECTBISAETCA B 3aBOACKOW Tape;

- OTCYTCTBYET NpsiMOe BO34eNCTBUE BNaru;

- Temnepartypa He BbiIxoauT 3a npegensl oT muHyc 40 go 50 °C;
- BNaXXHOCTb He npeBbiwaeT 98 % npu TemnepaTtype o 35 °C;

- Bubpaums B gmanasoHe ot 10 go 500 Ny ¢ amnnutygon o 0,35 mm un
yckopeHveMm 10 49 m/c;

- yAapbl CO 3HAaYEHMEM MUKOBOrO YCKopeHusi Ao 98 m/c?;

- YNOXEeHHble B TPaHCMOPTE pacxodoMepbl 3akpenneHbl BO u3bexaHune
nageHus n coyaapeHui.
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5. METOOUKA NMOBEPKH

Pacxogomepbl «B3JIET MP» npoxoaatr nepBUYHYO NOBEPKY MNpwu
BbINyCKe U3 NPOU3BOACTBA, Nepuogudeckne — npu akcnnyaraumu. lo-
BepKa npousBOANTCS B COOTBETCTBUU C HACTOSLLEN METOLMKON NoBep-
Kn, ytBepxaeHHon i1 CU BHUNP.

MexxnoBepo4yHbIN MHTepBan — 4 roga.

5.1. Onepauuun npoBepkKku

5.1.1. MNpun npoBegeHMM NOBEPKN AOSMKHbI OblTb BbIMNOMHEHbLI Onepaluuu, yka-
3aHHble B Tabn.7.
Tabnuua 7
MyHKkT Onepaumu, NpoBoAMMbIE NPK
HanwmeHoBaHue onepaumﬁ LOOKyMeHTa no AJaHHOM BMe NoBEpPKn
noBepke nepBnyHasn nepuoanyeckasn
1. BHeWwHun ocmoTp 5.7.1 + +
2. OnpoboBaHuKe pacxogomepa 5.7.2 + +
3. OnpegeneHune NOrpeLlHOCTN pacxoao-
mepa:
a) Npy noBepke METOAOM HenocpeacT-
BEHHOIO CInYeHus; 5.7.3 + +
0) Npy noBepkKe UMUTALMOHHLIM METOLOM:
- onpegeneHne napameTpoB NEPBUYHOIO
npeobpasoBarens 5.7.41 + -
- onpegerneHne NorpeLwHoCcT BTOPUYHOIo
N3MepUTENBbHOIro NpeobpasoBarens 5.7.4.2 + +

5.1.2.

5.1.3.

5.1.5.

D,OI'IyCKaeTCFI npoBOoANTb MOBEPKY pacxoaoMepoB METOAOM Henocpea-
CTBEHHOIo Clin4eHund Ha noBepOYHbIX YCTaHOBKax UMM UMUTaUNOHHbIM
MeToaoM.

Mo cornacoBaHuio ¢ opraHoMm [occTaHgapTa noBepka MOXeT MpOBO-
ANTBCSA MO COKpalLleHHOW nporpamme. [Npyn 3TOM NorpeLHocTb namepe-
HUS OTAEenNbHbIX NapamMeTpPoB MOXET He onpeaensitbCa, 0 YeM aenaet-
Csl COOTBETCTBYIOLLAA 3anvcCb B CBMAETENLCTBE O NOBEPKE U nacrop-
Te pacxogomepa.

. lEI,OI'IyCKaeTCFI noBepka pacxogomMmepoB He B MOJIHOM AOuana3oHe nac-

MOPTHbIX 3HAYEHMIN NapaMeTpPoB, a B 3KCMyaTaUuMOHHOM AuanasoHe, B
pabounx ycroBusix akcnnyaTauum.

lEI,OI'IyCKaeTCFI no cornacoeaHMwo C TepputTopuaribHbiM OpraHom [oc-
CTaHgapTa BHOCUTb N3MEHEHUA B METOANKY NMOBEPKN. |_|pl/l OTOM OOJ1IXK-
Ha BbITb obecneyeHa Heobxoanmas OOCTOBEPHOCTb NOBEPKN.
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5.2. CpencrtBa noBepKU
5.2.1. lNpwn npoBeaeHMN NOBEPKM NPUMEHSIIOTCA criegytoliee obopyaoBaHue:
1) cpeacTBa M3MEpPEHUI N KOHTPONS:

- YyCTaHOBKa NoBepoyvHasa Of9 MOBEPKM METOAOM U3MepeHnsd obbema
(pacxoga vnu maccel) ¢ NpeaesioM OTHOCUTESTbHOW MOrPEeLLUHOCTU He
bonee 1/3 npegena gonyckaemMon OTHOCUTESIbHOW MOrpeLlHoCcTU pac-
XOO0MEPOB;

- komnnekc nosepoyHbin «B3J1IET KIMA» B64.00-00.00 TVY;

- BonbTmeTp B7-53/1 YWAN.411182.003 TY, oOCHOBHasi NOrpeLHoCTb
N3MepeHns CUnbl ToKa, +10,15 + 0,01 1/l | %, roe ln, Ix — npepen us-
MEPEHNS U U3MEPSIEMOE 3HAYEHNE CUMbl TOKA, UMK MUNNIMaMnepMeTp
kn.0,5;

- YacTOTOMEP ANEKTPOHHO-cHeTHbIN Y3-64 [1J112.721.006 TY;

- CeKyHOomep;

- wraHreHuupkyns LWL-M-500-0,1 TOCT 166, ocHOBHas NOrpeLlHOCTb
namepeHuna + 0,1 mw;

- pynetka 3MK2-10AHT-1 TOCT 7502, ueHa genexus 1 mm;

- TonwmHomep ynotpassykoBon «B3JIET YT» B40.00-00.00 TY, norpeLu-
HOCTb n3mMepeHus TonwmHbl + 0,035 mm;

- yrnomep YO, YO2 IOCT 11197 wnun YT, YH TOCT 5378, ocHoBHas no-
rpeLHocTb He Bonee 5';

- MaHomeTp, kn 0,4;
- TepmomeTp OCT 13646.
2) BcnomorarerbHble YCTPONCTBA:

- NpycnocobneHne ansa onpeaeneHns CKopoCcTn yNbTpasByka B XXMAKOCTU
B10.63-00.00 TY, anuHa akyctudeckon 6a3sbl (100 + 0,1) Mm;

- ckoba MOCT 11098, amanasoH namepeHust ot 50 go 1650 mm;
- ocumnnorpac C1-96 2.044.011 TY;
- IBM coBmMeCTUMbIN NepCoHasrbHbIN KOMMbIOTEP.

5.2.2. [lonyckaeTcs npuMeHeHue apyroro obopyaoBaHusi, NpubopoB u ycT-
PONCTB, XapaKkTEPUCTUKN KOTOPbIX HE YCTynaloT XapakTepucTukam obo-
pydoBaHus U npnbopos, npuBeaeHHbIX B N.5.2.1. Mpu otcytcTBum obo-
pydoBaHMs 1 NpuOOPOB C XapakTepUCTUKaMKU, He YCTynatowumn yka-
3aHHbIM, MO COrMacoBaHWUIO C TeppuUTopMarnbHbIM opraHoM foccTaHaap-
Ta, BbINOJHSAIOLWMM NOBEPKY, AONyckaeTcs NpuMeHeHne obopyaoBaHus
N NPMGOPOB C XapakTepUCTUKaMK, 4OCTAaTOUHbIMU ANS MOMyYeHus Ooc-
TOBEPHOro pe3yrnbTaTa NoBepKu.

5.2.3. Bce cpenctBa uaMepeHuss OOmkHbl ObiTb NOBEPEHbI U UMETb OEWNCT-
BylHOLLME CBMAETENLCTBA O MOBEPKE, OTMETKN O NMOBEPKE B nacnoprax
NN OTTUCKN NOBEPUTESNBbHbBIX KINENM.
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5.3.

5.4.
5.4.1.

5.4.2.

5.5.

5.6.
5.6.1.

Tpeb6oBaHusa k kBanudpukaumm noBepuTtenemn

K npoBeneHuto namepeHuii npu nosepke n obpaboTke pesynbTaToB
N3MepeHnii JoMnycKalTCa nuua, aTTecToBaHHbIe B KAYECTBE NOBepuTe-
NS, U3yYMBLLNE IKCMITyaTaLMOHHYIO JOKYMEHTALMI0 Ha pacXxodoMepbl 1
CpeacTBa UX MOBEPKU, MMEIOLME OMbIT MOBEPKM CPEACTB U3MepeHUii
pacxoga, ob6bema XMUOKOCTH, a Takke NPOoLUeaLIMe UHCTPYKTaX Mo Tex-
HMKe 6e30MacHOCTU B YCTaHOBIIEHHOM MOPSIAKE.

TpeboBaHus 6e3onacHocTn

Mpn npoBegeHMM NOBepKM OOMKHbI cobnogatbest TpeboBaHus Geso-
MacHOCTM B COOTBETCTBUU C «[MpaBnnamm TEXHUYECKOW IKCnnyaTauum
9NEeKTPOyCTaHOBOK noTpebutensammny n «MexoTpacnesble npasuna no
oxpaHe Tpyaa (npaswuna 6e30nacHOCTM) NpuU 3KCnyaTaunm anekTpoyc-
TaHOBOKY.

Mpn paboTte ¢ nameputenbHbiMN Npubopamm 1 BCoMoraternbHbiM 060-
pyaoBaHMEM [OOSMKHbI cobntogaTtbesi TpeboBaHMs 6e30nacHOCTU, Oro-
BOPEHHblIE B COOTBETCTBYIOLUMX TEXHUYECKUX OMUCAHUAX U PYKOBO-
ACTBax Mo aKcniyataumm npMMeHsieMbiX NpubopoB.

YcnoBus npoeeneHuns noBepkKu

Mpw npoBedeHUN NoBepKM AO0MMKHbI ObiTb COBMOAEHbI crieayroLLme
yCrnoBwsi:

TemnepaTypa okpyxatowiero sosagyxa ot 15 go 30 °C;
TemnepaTtypa xugkoctn oT 5 go 40 °C;
OoTHOocUTeNbHasA BnaxHocTb Bo3ayxa oT 30 go 80 %;
aTMocdgepHoe aasnenue ot 86,0 go 106,7 klla;

NMPUMEYAHUME. [donyckaeTcsa BbINOMHEHWE MOBEPKM B paboymx
YCIOBUAX 3KCMyaTauumn pacxoaomMepoB npu cobnogeHum TpeboBaHni
K yCroBUSAIM 3KcnnyaTaumm NnoBepoYHOro obopyaoBaHus.

[na obecnevyeHnss BO3MOXHOCTW BbINOMHEHUS MOBEPKN Ha MecTe
aKcnnyaTaumm pacxogomMmepa MOHTaX y3na yydeta AOSDKEH BbIMOMHATLCA
¢ 6annacHbIM TpybonpoBOAOM.

NMoaroTtoBkKa K npoeeneHMo NOBEPKUN

Mepen npoeBeaeHNEM MOBEPKM AOMKHbI ObiTb BbINOMHEHbI Crieayoume
NOAroTOBUTENbHbIE PaboThI:

npoBepka Hanuunsi NoBepovHOro obopyaoBaHMs U BCMOMOraTesbHbIX
YCTPOWCTB (NpmMcnocobnenunn), nepedncrneHHbIx B n.5.2;

npoBepKa Hanuuns OenCTBYIOLWNX CBUAETENLCTB (OTMETOK) O MOBEpPKE
NCNONb3yeMbIX CPEACTB U3MEPEHWI;

nposepka cobnoaeHns ycrnosun n.5.5;

NpoBepKa HanmuumMs Ha pacxogomepe 3TUKETKU C (PUPMEHHBLIM 3HAKOM
nsrotosutens — pupmbl «B3JTET»;
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5.6.2.

NpoBepKa Hanuyusa nacriopTa Ha noBepsieMblii pacxoJoMep U COOTBET-
CTBMSA KOMMMNEKTHOCTM U MapKUPOBKWU pacxogomepa, ykasaHHbIM B nac-
nopre;

MOAroToBKa K paboTe NoBepsAemMOoro pacxoaomepa, CPeacTs 3MEpPEeHUi
1 BCrIOMOraTenbHbIX YCTPOMCTB, BXOASALLMX B COCTAB NOBEPOYHOro 06o-
PyOOBaHMsA, B COOTBETCTBUM C UX SKCMIyaTaLMOHHOM AOKYMEHTaUueil;

Mepen npoBegeHnem onpoboBaHMs K MOBEPKM cobupaeTcs cxema B
cooTBeTCcTBUM C puc.l.1 (ana NoBepkM MEeTOLOM HenocpeacTBEHHOro
cnnyenuns) unu puc.l.2 (ana NnoBepkn MMMUTaUMOHHbIM MeTogoM) Mpu-
noxeHusa .

3HayeHna napameTpos [, HeobxoauMbIX O51S MOBEPKM METOL0M
HenocpeaCTBEHHOro CNUYeHns, cogepxartca B nacnopte Ha [1[1.

5.7. NpoBepeHne NoBepkKu
5.7.1. BHeLwwHWn oCcMOTp.

MNpu NpoBeAeHUN BHELLUHErO OCMOTPa AOSMKHO OblTb YCTAHOBMNEHO
COOTBETCTBME BHELUHErO BMAa pacxogomMepa creayoumMm TpebdoBaHu-
am:

Ha pacxogomepe OOoJKeH ObITb YKa3aH 3aBOACKOM HOMeEP;

Ha pacxo4oMepe He OOSMKHO OblTb MexaHMYEeCKMX NOBPEeXOeHUn n ae-
¢eKTOB MOKPbITUW, NPENATCTBYIOWMX YTEHUIO HAAMUCEN N CHATUIO OT-
CYETOB MO MHAUKATOPY.

Mo pesynbTatam ocMOTpa AenaeTcsa OTMeTKa O COOTBETCTBUM B
npotokone (Mpunoxexwue IN).

5.7.2. OnpoboBaHue pacxogomepa.

OnpoboBaHne BLINOSTHAETCA C LEfbl YCTaHOBIEHMS paboTocno-
cobHoctn pacxogomepa. OnpoboBaHue gonyckaetcs nNpoBoauTb 6es
NPUCYTCTBUSA NOBEPUTENS.

OnpoboBaHne pacxogoMepa nNpomM3BOAUTCS METOAOM Mponycka
XMOKOCTN Ha MOBEPOYHOM YCTAHOBKE WMNN MMUTALMOHHBIM METOAOM C
nomoLbio koMmnnekca nosepoyHoro «B3J1ET KMNx.

N3meHss pacxop, NPOBEPUTb Hannune MHAMKaLMM U3MepsieMbiX U1
KOHTPONMPYEMbIX NapaMeTPoOB Ha MHAMKATOpe pacxogomepa (npu ero
HanM4MKn), Hanm4me KOMMYHUKaLMOHHONM CcBA3n No RS-Bbixoay ¢ nepco-
HanbHbIM KOMMbIOTEPOM, HaNM4Yne CUrHanoB Ha UHPOPMAaLMOHHbIX Bbl-
Xopjax.

Mo pesynbTatam onpoboBaHMsA AernaeTcs oOTMeTKa O COOTBETCTBUM
B npoTokone (Mpunoxexue IN).
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5.7.3. OnpeneneHne OTHOCUTENbHOW MNOrPELLUHOCTM pacxogomMepa MeToaoM
HEeNnoCpeaCTBEHHOIO CNNYEHUS.

OnpepeneHve OTHOCUTENBHOW MOrPELUHOCTU pacxogomMepa npwu
n3amepeHun obbema (cpegHero o6bLEMHOrO pacxoaa) XUAKOCTU Ha no-
BEPOYHOM YCTaHOBKE NpoBoAMTCA Npu 3HaveHusax pacxoga — 0,05Quaue,
0,1-Quave, 0,5-Quans (pacxopn ycraHaesnmeaeTcsa ¢ gonyckom + 10 %).

Quaus ONpeaensieTcs no opmyre:
Quans = 2,83‘10-3'V'Dy2’ M3/‘-I,

roe v =10,6 m/c;
Dy — anameTtp ycnosHoro npoxoaa 11, mm.

OTHOCKTENbHasA MOrpeLHoCTb onpeaensieTcs cpaBHEHWEM AENCT-
BUTENbHOIO 3Ha4yeHus obvema V, (cpeaHero o6bLEMHOro pacxoga
Quo cp) ¥ 3HAYeHMA obbema V, (cpegHero o6bemMHoro pacxoaa Quy), 13-
MEPEHHOro pacxo4oOMeEPOM.

5.7.3.1. lNpun noBepke cnocobom namepeHnss oobema B kKa4yecTBe AEeNCTBUTENb-
HOro 3Ha4yeHusi obvema V, ncnonb3yeTcs 3Ha4YeHne obbema XnagKkocTu,
HabpaHHOro B 06beMHY0 Mepy NOBEPOYHOWN YCTAHOBKWN, UM NOKa3aHNs
obpasuyoBoro cyeTvmka. [lencTtBuTeNbHOE 3Ha4YeHue cpeaHero obbem-
Horo pacxopaa Q.. cp ONpeaenseTcsa no popmyne:

Vo

i’ (5.1)

Qvo cd —

rae Quocp — AENCTBUTENLHOE 3HAYEHNe CpeaHero 06bLEeMHOro pacxoaa,
Mo/

V, — AeNCTBUTENIbHOE 3HaYeHne obbema, M°:

T, — BPEMS U3MEPEHMS, Y.

5.7.3.2. Mpu noBepke cnocobom M3MEPEHUs pacxoda OEWCTBUTENbHbIE 3HAYe-
HMS pacxoda 1 oobema onpeaensoTcs pacyeTHbIM NyTeM:

2 Cvo
Quo fig =+—— —; (5.2)
Vo =Qyo fip x Os, (5.3)

rae Quo cp — AGNCTBUTENBHOE 3HAYeHWe cpeaHero obbeMHoro pacxoaa,
Mo/

Vo — AencrTBuTenbHoe 3Ha4YyeHne obbema, M3;

Qo — OencTBUTENbHOE 3Ha4YeHWe pacxoda Mnpu j-TOM MU3MEpPEHUW,
M3/

n > 11 — KONIMYECTBO OTCYETOB 3a UHTepBasi BpeMeHn T,,.
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5.7.3.3. lNpwn noBepke cnoco6omM M3MepeHnss Macchl AN onpeaeneHns AencTeu-

5.7.3.4.

TEeNbHOMo 3HA4YEeHMS MacChbl XUOKOCTU HA NOBEPOYHbIX YCTAHOBKaxX C Be-
COBbIM YCTPOMCTBOM MOMb3YKTCHA NOKa3aHUSIMW BECOBOro YCTPOWMCTBA.
[encrteutenbHoe 3Ha4YeHne obbema nNpu 3ToM onpeaensieTca no gop-
Mmyne:

Vo =—, (5.4)

roe Vo, — AgencTBuTenbHoe 3HavyeHne oobema, M3;
Mo — AENCTBUTENBHOE 3HAYEHME MACChl U3MEPSIEMOWN XNOKOCTW, K;
p — NSIOTHOCTb XXUOKOCTH, kr/m>.

Mepen Hayanom NOBEPKM Ha MOBEPOYHOM YCTaHOBKE C BECOBbLIM
YCTPOWCTBOM HeOB6XoOMMO onpenerniutb no KOHTPOSIbHOMY MaHOMETpY
AaBreHue XUOKOCTU, a N0 TEPMOMETPY — TemnepaTypy B TpybonpoBo-
Ae TMOBEpPOYHOW YCTaHOBKW. Ha OCHOBaHUM WM3MEpPEHHbIX 3Ha4YeHun
TemnepaTtypbl M AasneHus no Tabnuuam [CCCL 98-2000 «Bopaa.
YpaenbHbin 06bem 1 aHTanbnus npu temnepatypax 0...1000 °C v pas-
nenunax 0,001...1000 MMNa» onpegensieTca MNSOTHOCTb MNOBEPOYHOM
XWUOKOCTW.

[enicTButenbHoe 3HayveHwe cpegHero obbeMHOro pacxopa pac-
cunTbiBaeTcs no gopmyne (5.1).

Ona cHATMS pesynbTaTtoB W3MepeHna obbema C uHauKatopa Wu
RS-BbIxoga pacxogomMepa BbINOMHAKTCA crneytowme npoueaypbl. Ha
MHOUKaTope pacxogomepa U NoakntoyeHHoM K RS-Bbixogy nepcoHarnb-
HOM KOMMblOTEPE YCTaHaBMMBAETCA PEXWUM BbIBOLA Ha 3KpaH MoBe-
psemoro napametpa. lepen KaxablM U3MepeHnemM npou3BOLMTCS pe-
MMCTPaLMS HaYanbHOMO 3Ha4YeHust oobema V,, (M%), 3aperncTpupoBaHHo-
ro pacxogomepom. Nocne nponycka xugkoctn yepes NN B gaHHOM no-
BEPOYHOII TOUKE PErnCTPUPYETCSt KOHEYHoe 3HauyeHune obbema Vi (M3).
Mo pasHOCTM NoKasaHMI pacCcYMTbIBAETCA M3MEPEHHOE 3HaYeHne 00b-
emMa XnakocTu:

Vs =Vs-V,, (5.5)

roe Vu— n3MepeHHoe 3Ha4vyeHne obbvema, M3.

Mpun pernctpauumn nokasaHun ¢ RS-ebixoga n nHamMkatopa Heobxo-
ONMO NpU OOHOM U3MEPEHUU NpornyckaTb Yepe3 pacxogoMepbl Takoe
KONMUYECTBO XMOKOCTU, YTOBbI HabupaTb He MmeHee 500 eauHuy mnag-
Lwero paspsiga yCTpoucTBa MHAMKaAUMM NpU peKOMEHOYEMOM BpEMEHU
namepeHnsa He meHee 200 cexk.

Mpn HEBO3MOXHOCTW BbINOSHATL MOBEPKY C OCTAHOBKOM MOTOKA B
TpybonpoBoge, a Takke ANs COKpaLleHUs BPEMEHWN NOBEPKU AOrnycKa-
€TCsl BbIMOMHATbL OnpeaerieHne OTHOCUTENbHOW MOrpeLlHOCTU pacxo-
Aomepa TONbKO NO UMMNYFbCHOMY BbIXOAY.

Mo nmnynbCHOMY BbIXxo4y 3HavyeHne obbema, U3MepeHHOe pPacxo-
AOMepoM, onpeaensieTca no nokasaHusiM Yactotomepa, NoAKITHYEHHO-

44



ro K COOTBETCTBYHOLLEMY BbIXo4y pacxogomepa. Nepen Hadanom name-
PEHNs 4YacTOTOMEp YCTaHaBMMBAETCA B PEXMM cyeTa WUMMNYfbCOB U
obHyngetca. Mo cTtapToBOMYy curHany uUMnyrnbCbl C BbiXxOA4a pacxopo-
Mepa HauyMHaloT NoCTynaTb Ha BXog YactoTomepa. KonnyectBo Xungko-
ctn V, (M3), npollegwen yepes npeobpasoBaTenb pacxoaa, onpeaens-
eTcsa no popmyne:

Vs =NxKsg, (5.6)

raoe N — konnyecTtso nMmnynbCcoB, NnoACHNTAHHOE HaCTOTOMEPOM,
K, — Bec nMnynbCa MMNyJsibCHOIo BblXoAda pacxogomMepa, M3/I/IMI'I.

MuHMManbHO HEOBXOAMMBIV OBBEM XKMOKOCTU, MPONYyCKaeMon 4ve-
pes3 pacxogoMep npu O4HOM U3MEPEHUN, MPU perncTpaumm nokasaHum
C MMMNYJbCHOMO BbIX04a AOMMKEH ObITb TakuM, 4ToObl HAabpaTb HE MeHee
500 nmnynbcos.

M3mepeHHbIN cpeaHnin OO bEMHbBIN Pacxod XMAOKOCTU, NpoLueaLen
Yyepes pacxogomep, onpeaenseTcs no oopmyne:

Ve

& (5.7)

Que g =

rae Qu o — M3MepeHHoe 3HayeHue cpegHero obbeMHOro pacxopna,
M3/y;

V,, — U3MepeHHoe 3HayeHne obbema, M>;

T, — BpPeEMS UI3MepeHus, 4.

Mpy cbeme MHAOPMALIMM C TOKOBOIO BbIXOAa U3MEpPEHHOe 3Hade-
HMe cpeaHero 06GbeMHOro pacxofa paccyuTbiBaeTcs no gopmyne

lg — b
Que as =7 (Qai —Qi )+Qj , (5.8)

liaen —liei
rae Qu ¢p — U3MepeHHoe 3HauveHwe cpegHero obbLEMHOro pacxopja,
M3/q;
|, — BBIXOOHOM TOKOBbLIN CUrHan pacxogomepa, MA;

lwi — MMHMMarnbHOE 3Ha4YeHWe TOoKa AuanasoHa paboTbl TOKOBOro
BbIXOAa pacxogomepa, MA;

lvake — MaKcMmanbHoOe 3HavyeHue Toka ananasoHa paboTbl TOKOBOro
BbIXOA4a pacxogomepa, MA;

Qan — BEPXHWIA Npeden U3MEpeHNsl CpeaHero 06 bEMHOMO pacxoaa
pacxopomepa, M/u;

Qun — HWKHWIA Npeaen U3aMepeHusi cpeaHero o6beMHOro pacxoaa
pacxopomepa, M/u.

M3mepeHus Npon3BoasaTCS HE MEHee Tpex pa3 B KaXXaon noBepoyd-
HOWN TOYKE.
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5.7.3.5. OnpepeneHne OTHOCUTENbHOW MOrPELUHOCTX pacxogomepa npu usme-
pPeEHMN 0O beMA XKMUAKOCTU BbINOSMHSETCSA No hopmMyre:

~ Vi = Vi

o %100 % , (5.9)

Oi

roe d.i — OTHOCUTENbHAsl MNOrpeLHOCTb pacxogoMepa npu M3MepeHumn
obbema B i-TON NoBepoYHON Touke, %;

V,i — U3MEPEHHOe 3HauYeHne o6bema B i-TOI MOBEPOYHON TOUKE, M2
Voi — AENCTBUTENBHOE 3Ha4YeHMe obbema B i-TOM NOBEPOYHOM TOY-
3

Ke, M”.

OnpepgeneHve OTHOCUTENBHOW MOrpPeLLHOCTU pacxodomepa npu
N3MepeHnn cpegHero o6bEMHOIO pacxoa XXUOKOCTU BbIMOJHAETCS Mo

dopmyne:

5 Qve i — Quo 7ioi 1009 (5.10)
L= X , )
Qi Qvo cpi ’

roe dqvi — OTHOCMTENbHAsA NOrPeLHOCTL pacxogomMepa npu n3mMepeHnn
cpegHero o6beMHOro pacxoga B i-TOW NOBEPOYHOM Touke, %;

Qi cpi — 3MEpeHHoe 3HayeHne cpefHero obbemMHoro pacxoga B
i-TOM NOBEPOYHOMN TOUKE, M3/t-|;

Quo opi — AGUCTBUTENLHOE 3HAYEHNE CpeaHero o6bLeMHOro pacxoaa
B i-TOV NOBEPOYHON TOUKe, M°/Y.

Pe3ynbTaTbl NOBEPKW CYMTAKOTCH MOSIOXUTENBHBIMU, €CIN MaKcu-
MarnbHble 3Ha4YeHWUs MOrPeLUHOCTM pacxodomepa Npu U3MepeHun o6b-
emMa Unu npu u3MepeHun cpegHero o6 bEMHOro pacxoda B Kaaon u3
NMOBEPOYHbIX TOYEK HE MPEBbLILIAKT 3HAYEHWU, YCTAHOBMEHHbLIX B Ha-
CTOSILLLEM PYKOBOACTBE MO 3KCMnyaTaumu.

Mo pesynbTatam MoBepKW AenaeTcs OTMeTKa O COOTBETCTBUM B
npotokorie (Mpunoxexwne I).

Ecnu norpewHoOCTb UamMepeHuna BbIXOOAUT 3a npenesibl HOpMUnpo-
BaHHbIX 3HAYEHUW, BLIMNOSHAETCA IOCTUPOBKA pacxogomepa, nocrne 4yero
noBepkKa BbIMNOJIHAETCA NMOBTOPHO.
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5.7.4. Onpe,u,eneHme OTHOCUTESNbHOM norpewHoCcTn pacxogomepa mMMutTauun-
OHHbIM METOOOM.

OnpepeneHve OTHOCUTENbHOM MOrpPeLIHOCTM pacxogomepa UMU-
TaUMOHHLIM METOAOM NPOM3BOAUTCS B ABa dTana:

- onpeaeneHve napaMeTpoB NepBUYHOro NpeobpasoBaTens pacxoaa;

- onpegerneHne MorpeLwHoOCTU BTOPMYHOIO M3MepUTENbHOro npeobpaso-
BaTens pacxogomMepa npu MaMepeHunM cpegHero o6beMHOro pacxoga
n obbema XMAKOCTM NpU MomMoLLM NoBepoyvHoro komnnekca «B3JIET
KMin» B64.00-00.00.

5.7.4.1. OnpeneneHune napameTpoB NepBUYHOro npeobpasoBaTens pacxoaa.

MapameTpbl NepBMYHOro nNpeobpasoBaTens pacxoaa onpeaensioT-
CS MpU BbIMyCKe U3 NPOU3BOACTBA UMW NPWY BbINOMIHEHUW €r0 MOHTaXa B
COOTBETCTBUN C [OKYMEHTOM «PacxogoMep-CHeTUYnK yrbTpa3ByKOBOW
MHorokaHanbHbil YPCB «B3JIET MP». WHCTpyKuMa Mo MOHTaxy»
B12.00-00.00-50 M. CobnogeHue TpeboBaHMA MHCTPYKUUN MO MOH-
Taxy obecneymBaeT BbINOMHEHNE N3MEPEHUIN pacxoda u obbema ¢ no-
rpeLHOCTsIMU, HOpMUpPOBaHHbLIMK B P3 Ha pacxoaomep.

5.7.4.2. OnpeneneHne NOrpeLHoOCT BTOPUYHOIO M3MEPUTENBHOrO npeobpaso-
BaTens pacxogomMepa.

5.7.4.2.1. OnpegenexHune norpewHoctn Bl npu namepeHnn pacxoaa.

OnpepeneHve oTHocuTenbHoM norpewHoctn BIT npoBoautcs npwu
3HaveHusx pacxoda - 0,05-Quans, 0,1-Quavs, 0,5-Quans, Quavs, ro€ Quaus
=300 m3/4. Pacxog ycTaHaBnmBaeTcs ¢ gonyckom + 20 % .

Mepen Havanom paboTbl ycTaHaBnmBaeTcsa pexum «MMOBEPKA» n
BbINOSTHAETCA KannubpoBKa nmuTaTopa pacxoa, No OKOHYaHUN KOTOPOW
yCTaHaBMMBAETCH PEXMM OTOBpaKeHUs WHOULMPYEMOW BENUYMHBLI B
M>/4. MMocne aToro MocrnefoBaTenbHO YCTAHABMMBAIOTCS MOBEPOUHbIE
3Ha4vyeHunsa pacxoga. [Ans Kaxgon TOYKM He MeHee 3 pa3 CHMMalTCS yC-
TaHOBMBLUMECS MOKa3aHUs pacxogomMepa C WMHAPOPMALMOHHBIX BbIXO-
[0B.

AbcontoTHaa norpewHocTs Bl npu namepeHnn pacxona Bblumcns-
eTcs no copmyne:

AQij :Qij —Qui, (5.11)

roe AQ; — abcontoTHasa norpeluHocTk Bl B i-To noBepoyHOn Touke npu
j-TOM uamepeHumn, m°/y;

Qj — nokasaHusa pacxogomepa B i-TON NOBEPOYHOWN TOUKE MpU j-TOM
N3MepeHun, M3/L|;

Qoi — NoKasaHna MuTaTopa B i-TOM NOBEPOYHOM TOUKE, M.
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CwmelleHune Hyns onpeaensieTcs no dopmyne:

n

>(2x% AQ1J‘ + AQZJ‘)

H= = , 5.12
3xn ( )

roe H — cMmeLueHmne Hyns, M3/y;

AQqj, AQg — 3Ha4eHWs abcComnoTHbIX MOrpeLlHoCTeN U3MepeHus
pacxoga B 1-oM U 2-OM MOBEPOYHbIX TOYKAX COOTBETCTBEHHO MpU j-TOM
N3mepeHunn;

N — KONMMYeCTBO U3MEPEHUN.

OTHocuTenbHas norpeluHocTs Bl BbluncnseTcs no opmyrne:
5 =—q_—*100%. (5.13)

oi

PesynbTaTthl NOBEPKM CHMTAKOTCS MOMOXUTENbHBIMW, €CIM MaKCu-
MarbHbl€ 3HA4YEHNSA NOrPELUHOCTM pacxogoMepa B KaXaon u3 noBepou-
HbIX TOYEK He npeBbiwatoT 3HaveHns + 0,8 %.

5.7.4.2.2. OnpegeneHue norpelHoctn Bl npu namepeHun obvema.

MorpelwHocTb Bl npu namepeHnn ob6bema onpeaensieTcs npu 3Ha-
YyeHun pacxoda Quaus. MPOOOIHKUTENBHOCTL M3MEPEHMS ONpeaensieTcs
13 HeobxoaMMocTn HabpaTb He MeHee 500 eanHuUL, MnagLwero paspsaa
nHaukaTopa.

Heobxoanmo nepeBecTy pacxogoMep B PeXum BBOAA M penaKkTu-
pPOBaHWA MapameTpoB U 3aHECTUM 3HaYeHWe CMeLleHUs Hyn4d, onpege-
neHHoe B n.5.7.4.2.1.

NmuTaTtopom ycTaHaBnuBaeTcsi Hanmbonbluee 3HauYeHne pacxopa,
3aTem ODOHynATCA 3HaYeHUs1 cyeTymka obbema pacxogomepa u pac-
XO[0Mep NePEBOANTCS B PEXUM U3MEPEHUS.

Mpoun3BoanTCA CbeM AaHHbIX C pacxogomepa (MokasaHusi CHUMa-
l0TCS HE MeHee Tpex pas).

OTHocuTenbHasa norpewHocTb Bl npy namepeHun obbema Bblunc-
naetca no goopmyrne:

Vi~ Vo 0
6Vj =—0 X 100 % , (5.14)
0)
roe d, — oTHocuTenbHas norpelHocTb Bl npu j-Tom nsmepenun, %;
Vj — nokasaHusa pacxogomepa rnpu j-ToM N3aMepeHuu, m>;
V,j — MOKa3aHnsa nmmutartopa rnpm j-ToMm n3amepeHuu, M2,

PesynbTatbl NOBEPKU CYMTAKOTCS MOSTIOXUTENbHBLIMU, €CIM MaKCu-
MarbHbl€ 3HA4YEHNSA NOrPELUHOCTM pacxogoMepa B KaXaon 13 noBepouy-
HbIX TOYEK He npeBblwatoT 3HavyeHus + 0,8 %.

PesynbTaTtbl NOBEpKM 3aHOCATCA B MPOTOKOS, (hopma KOTOPOro
npueeneHa B MNpunoxenuu I
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5.8. ObopmrneHune pesynbLTaToB NOBEPKU

5.8.1.

5.8.2.

5.8.3.

Mpy NonoXuTenbHbIX pesynbTatax MoBepKku AenaeTcsa 3anucb B nac-
nopTe pacxodomepa, 3aBepeHHasi MoANUCLI0 NOBEpPUTENs C HaHEeCEHN-
eM MoBepuTENbHOro Knenma, unu opopmMnaeTca cBUOETENLCTBO O Mo-
BepKe, Nnocne 4Yero pacxoomep AOMyCKaeTcs K JKChnyataumm ¢ Hop-
MUPOBAHHOW NOTrPELLHOCTLIO.

B cnyyae oTpuuatenbHbIX pe3ynbTaToB NepBUYHON NMOBEPKM PacXodo-
Mep BO3BpalllaeTcs B MPOM3BOACTBO Ha A0paboTKy, nocne 4ero noa-
NEXWUT NMOBTOPHOW MOBEpKe.

B cnyuyae oTpuuaTtenbHbiX pe3ynbTaToB Nepuoanyeckoil NoBepkn pac-
xodomep GpakyeTcs, a KnerlMo racutcs.
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NMPUINTOXEHUE A. Bug coctaBHbIX YacTen pacxogomepa
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6) Bug cHM3y

* - CNpaBOYHbLIN pasmep

1 — Oucnnel uHOukamopa, 2 — Knasuamypa, 3 — MapKupoeka Harips-
XKeHusi numaHus; 4 — modynb obpabomku daHHbIX; 5 — modynb BUI; 6
— MOHMaXHbIl MoOyrb; 7 — cybbriok obpabomku OaHHbIX; 8 — 3a2yw-
Ku membpaHHble; 9 — pasbem RS-232; 10 — knemma 3a3emneHus; 11 —

mexHOo02u4yecKul pasbem.
Puc. A.1. BTopuyHbI namepuTenbHbIN Npeobpa3oBaTerb.
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6) C nonepeYHbIM pacnoNioXXeHMeM pasbeMoB A5 nogkntodeHnsa MNOA

Puc. A.2. Bua c3agu cy66noka ob6paboTkm AaHHbIX ucnonHeHnn YPCB-54x,
YKOMMJIEKTOBAHHOIO 3/1IeKTPOHHbLIMU MOQYNAMMU:
- KOMOMHMpoBaHHbIM «RS-232 / RS-485 / yHnBepcanbHbIn Bbixoa 0»;
- CEPBUCHbBIM YHMBEpPCanbHbIX BbIX040B 1-4 (ycTaHOBMEH B cnoT 1);
- CEPBUCHbIM TOKOBOIO BbiXxoAa 2 (YCTaHOBIIEH B CrOT 2);
- YEeTbIPbMS NpUeEMO-NepesarLLnMmM MOaYNSMN.
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A — pe3epeHoe OKHO;

651, B1 — okHa 0nisi pasmeuweHuUsi KOMMymauUOHHbIX 351eMEHMO8 CEP8LICHO20
Modyris, ycmaHoeneHHo20 8 criom 1;

62, B2 — okHa 0risi pasmeuw,eHusi KOMMymauyUuOHHbIX 351eMEHMO8 CepaLCHO20
MOOQyrisi, ycmaHO8/1eHHO20 8 criom 2;

" — OKHO 05151 pasmeuwjeHUsI KOMMYmayUOHHbIX 3/1eMeHMo8 KOMOUHUPOBaHHO-
20 Modynsa «RS-232 / RS-485 / yHueepcarnbHbIl 8bi1x00 0x»;

L — okHa 0nsi paamewieHUsi KOMMYymayUOHHbIX 3/1eMEeHMOo8 NMpuemMo-
rnepedarouwux modyneu;

1 — konodka ripedoxpaHumeris 0,5 A e uerniu ~36 B 50 'y (1,0 A 6 uenu =24B);

2 — pasbeM 01151 nooknoyeHus1 kaberns numarusi ~36 B 50 'y (=24B);

3 — pasbemM moKo8020 8bixo0a 2 CepaUCHO20 MOOYIIS;

4 — pasbem yHugepcarsbHbIX 8bix0008 1-4 cepeucHO20 MOOYrIs;

5 — pasbem uHmepgpetica RS-232 kombuHUpPO8aHHO20 MOOYIIS;

6 — KOHmakmHble napel J2, J1 0nsi ycmaHo8Ku pexuma pabombl yHU8ep-
casibHoz20 8bixo0a 0 KOMbUHUPO8aHHO20 MOOYIIS;

7 — pasbeM yHusepcasibHo20 8bixoda 0 KOMOUHUPOBaHHO20 MOQYIIS;

8, 9 — koHmakmHsble napbi J3, J4 coomeemcmeeHHO Ha KOMOUHUPO8AaHHOM
modyrie Onis ycmaHo8KU pexxuma pabomsi pacxodomepa;

10 — pasvem uHmepgetica RS-485 kombuHuposaHHO20 MOByIis;

11 — KoHmakmHble napbl 051 ycmaHO8KU pexxumos pabomsi yHU8epcasribHbIX
8b1x0008 1-4 cep8ucHO20 MODYIIs;

12 — pasbemsbi npuemo-nepedarowiux Modynel 0ns NoOKtoYeHUs1 kabenel
ces3u c N9A.
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MapKMpOBKa Ha Kopnyce cy66n0Ka KOMMYTAaUMNOHHbLIX 3JIeMeHTOB Mop,yneﬁ

Homep crioTa, BbixogHble curHanbl KoHTakTHble napbl
Homep Bbixoaa KyZa yCTaHOB- obosHaveHne 0603HAYEHME obosHaveHune | 06o3HaveHne
NEH MoayTib OKHa CTHANOB OKHa KOHTaKTHbIX
Ha puc.A.2 Ha puc.A.2 nap
YHuBepcanbHbIn 1 TSOUT1 +/- J1, J2
YHuBepcanbHbIn 2 1 51 TSOUT2 +/- B1 J3, J4
YHuBepcanbHbin 3 TSOUT3 +/- J5, J6
YHuBepcanbHbin 4 TSOUT4 +/- J7, J8
YHuBepcanbHbI 5 TSOUT1 +/- J1, J2
YHuBepcanbHbIn 6 2 52 TSOUT2 +/- B2 J3, J4
YHuBepcanbHbin 7 TSOUT3 +/- J5, J6
YHuBepcanbHbin 8 TSOUT4 +/- J7, J8
TokoBbIV 1 1 51 |/ GND B1 -
TokoBbIN 2 2 b2 |/ GND B2 -
, Hisdadidtl
MprMep MapKMpoBKK Egggggggg elelofolelelo] HHEEERRE ] EEEEEEE
Ha koprnyce cybbrnoka ;::::::”
KOMMYTaUNOHHbIX 3/1IEMEHTOB 235333333 |FEEFFEEF | g3 J4  |EEEEEEEE] |sa23sese
KOMBUHMPOBAHHOIO MOy s = ataetaataots =
1 OBYX MOAYNEN YHUBEpP- ( N
Caﬂb):-lblx Bb)I/XOLI,O)I/B i \\ LT Y e e §§§§§%§§/ﬂ
\_
g’ = |i & &
O603Ha4YeHne KOMMYTaLNOHHbIX &3 33 0F%
3N1EMEHTOB KOMOUHMPOBAHHOIO MOAY S A NS P2 o 2 &3
«RS-232 / RS-485 / yHMBepcanbHbIn -
BbixoZ 0» B okHe I~ @/ slelolel lelle] 1L o1 o7 L))

NMPUMEYAHUNE. K pasbemy RS-232 nogknioyaetcs kabenb oT

BHELWIHero pasbeMa RS-232, pacnonioXXeHHOro Ha MOHTa)XHOM Moayre
(cm. puc.A.1).

MapkupoBka moayns

Ethernet

TexHonornyecknin pasbLem

(BMA cHapyxw)

©
=
O L+ +
c
Teats
8 1
15 9
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7,5*

T 1] EE—‘L*H@‘ ]

o0 || [D

——+1]
e s6e [
e
=

+22% pt——80* —

a) Bua cboky 0) B1a c3agm
* — ChnpaBoOYHbIN pa3mep
1 — DIN-pelka; 2 — KpoHWMeUH; 3 — merioebI4uciumers.

Puc. A.3. Bupg BIl ¢ kpoHwTenHamu ansa kpenneHusa Ha DIN-penke 35/7,5.

230*

5

T

) [
MoHTaXHble MaHKu

* - cnpaBoYHbINA pasmep

Puc. A.4. Bug c3agu Bll ¢ MOHTaXHbIMM NfiaHKaMu AnNs KpenneHusi Ha o6b-
eKTe.
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1500* 88*

=]

43+

O =4

—31*—

Macca He 6onee 0,5 ke
1 — usnyyarowas nIocKkocmsb; 2 — ommMemka aKycmu4yeckoao ueHmpa
* - cnpaBoYHbI pasmep

Puc. A.5. HaknagHown M3A.

ManyyatoLasa nnockocTb

| /

-t +1— L ——| M42x2 [-—-—-—-] -1 45,5

- 145-250* >

Macca He 6onee 1,0 ke
* - cnpaBoYHbIV pasmep

Puc. A.6. Bpe3Houn (BBMHYMBaemMbin) NMIA ¢ TUTAaHOBbLIM NPOTEKTOPOM.
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LLlan6a
112* KonoHka ["anka

O] © E

7 )

iSAst
75*
)

[a

1500*

0\ So i

\. Z —

72*

a) Bua npeobpasoBaTtens HanpsKeHns

120*

10*

50* —
80*

2 oTB. J5,8*

Tl

15*

10*

6) MOHTaXXHas niiaHKa and KpernjeHuna Ha BepTMKaHbHOVI MNIOCKOCTH

MUH

x
o
-~
|~ Bona ceobogHoro xona | B
|
tb ! ok
|
__?__ K
S
)
— -
|
|

B) BUA C3a4M C MOHTa)KHOW NiaHKon
* - CNpaBOYHbIN pasmep

Puc. A.7. NMpeobpa3oBatenb HanpsxeHua ~220/36 B 50 Iy,
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I Y

e B3JNIET MBI
"/4¥ /4 UCTOYHUK BTOPUYHOI'O MUTAHUA
nBMn-12.24

BxoaHoe HanpsikeHue/Tok ~154...264B/0,08A

YacTtoTta BXOQHOrO HanpsiXXeHus 50/60 Ny
MakcumanbHas BbixogHas MowHocTb 12 BTt

* * BbixogHoe HanpsiXeHue/ToK =24B/0,5A

94 (79) 83 (69) CteneHb 3au.w|T|L 1P40

BXona BbIXoa

~154...264B/0,08A =24B/0,5A
BE3 3A3EMJIEHUA

ololo HE BKITIOYATb! olo
PIL|N ( Ne ] [*+]-

- 3,5*

75*

Y

A

99*

\

A

a) Bug cnepeau
1 2 3

33*

0) Bug, CHM3y
* - CMpaBOYHbIV pa3mep

1 — KOHmaKkmmHasi Kosriodka rnookyYeHUsi cemeagoao kaberns ~220 B
50 l'y; 2 — uHdukamop pabomsel UCMOYHUKa 8MOPUYHO20 rnumaHus; 3 —
KOHMaKkmHasi KosioOKka 8bIX00H020 HarpsikeHus =24 B.

Puc. A.8. UcTouyHuK BTOpUYHOro nutaHua =24 B UBIMM-12.24.

C nomoLbio NocTaensieMblx No 3akady KpoHwTenHos MBI moxeT
Kpenntbca Ha DIN-peniky 35/7,5.
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~—400* 90*

34,5*
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|
|
MNoA2 @E—— ——— ] L
' «M3A2» 4
| VR
| nu N~ o
M3A1 I ey [ —-___J _______
—_/ | «M3A1T»
- |
\Z / ),
|
A \
| \
2 1 58 \ 3

3*

1 — Kopriyc ycmpoucmea; 2 — kabesnu 05151 cmbikosKku ¢ [19A; 3 — pa3sb-
embl 01151 NoOKMoYeHus kabeneu cessu ¢ Br.

* - CNpaBOYHbIN pasmep

Puc. A.9. YcTponcTBo cornacyrouiee.
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NMPUNOXEHUE B. CxeMbl anekTpu4yeckue

1. Cxema coegmHeHUn pacxogomepa

BTOPWYHBIN
NPEOBPA30BATENNb
RS-232 Kanan 1 << e
1 PEA1.1 A\ Q 1|11 | noa Q N3A1.1
2 RXD GND j 2 | 2 | GND
3 TXD PEA1.2 3 | 3 | GND
4 GND 4 | 4 | oND
5 GND PEA21 O (< NaA1.2
6 GND j
7 RTS PEA2.2
8 CTS GND
9 Kanan 2
RS.485 PEALT | { naA2.1
A/Data- GND j
B/Data+ PCE;':;BZ
GND PEA2 1 ~ <] naA2.2
YH.BbIX. 0 GND j
—SOUT PEA2.2
TSOUT- GND
Kanan 3
YH.BbIX. 1-4 (5-8) PEA1 A Jan) {Z] M3A3.1
TSOUT1+ GND j
TSOUT1- PEA1.2
TSOUT2+ GND
TSOUT2- PEA21 | (< M3A3.2
TSOUT3+ GND j
TSOUTS3- PEA2.2
TSOUT4+ GND
TSOUT4- Kanan 4
Tok.BbIX. 1 (2) PEA1.1 o (<] M3A4.1
GND GND j
< onD PEA1.2
GND
- : CEAD 1 ~ <] N3A4.2
GND j
Ethernet PEA2.2
TX+ GND
TX-
RF’:)(: ~36 B 50 'y (=24 B)
T L

Puc. B.1. Cxema coeanHeHu pacxogomepoB ucnosiHeHun YPCB-54x.

Cxembl nogkntoyeHus NOA ¢ ncnonb3oBaHMEM YCTPOWCTBA corna-
CytoLlero n/mnn ycTpomctea KOMMYTALMOHHOIO NpMBeAEeHbl B UHCTPYK-
LM MO MOHTaxYy.
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2. Cxema OKOHEYHOro Kackaga YHUBepcCalnbHbIX BbiIXO40B

[ns obecneyeHnss CONPSPKEHUS C PasfMYHbIMK TUNaMU NPUEeMHU-
KOB OKOHEYHble Kackadbl YHMBepcarbHbIX BbixodoB (puc.b.2) moryT pa-
6oTaTb Kak Npy NUTaHUM OT BHYTPEHHEro pa3Bs3aHHOrO MCTOYHMKA MK-
TaAHUS (aKTUBHbIA PEXWM), Tak M OT BHELUHEr0 WCTOYHUKA MUTaHUSA
(naccuBHbIA pexum). TunoBas NocTaBka — NACCUBHbBIA PeXUM paboTbl
OKOHEYHOro Kackaaa.

B ckobkax Ha cxeme ykasaHbl 0603Ha4YeHMs NS YHMBEpCarbHbIX
BbIXOOOB CEPBUCHbLIX MOAYMEN.

+5V

1 kOm

J1 (J1, J3, J5, J7)

P » «TSOUT+»
(«TSOUTx+»)
® » «TSOUT-»

J2 (J2, J4, J6, Jg)  («TSOUTX-»)

Puc. b.2. Cxema OKOHe4YHOro Kackaga yHMBepcanbHbIX BbIXOAO0B.

B aktMBHOM pexunme u npu 3agaHHOM 3HadYeHuu napameTtpa Ak-
TUB.Yp. <BbICOKMI> HanpspkeHne Ha BbIXOAe B NIOrMYECKOM pexnme u
aMmnnuTyga uMmnynbca B UMMNYNbCHOM peXuMMe MoXeT ObiTb oT 2,4 00
5,0 B. MNpwu otcytcTBumM nmnynbca n npu yposHe <Huskun> B norvye-
CKOM pexmnme — HanpsbkeHue Ha Bbixoae He 6onee 0,4 B. PaboTta Bbl-
Xo4a B aKTMBHOM pexume [O0MycKaeTCs Ha Harpysky C COnpoTUBMEHU-
eM He meHee 1 KOm.

B naccuvBHOM pexunme gonyckaeTcsi NMTaHne OT BHELLHEro UCTOY-
HWKa HanpskeHneM MOoCTOsAHHOro Toka ot 5 ao 10 B, gonyctumoe 3Ha-
YeHne KOMMYTUPYEMOro ToKa Harpy3ku He 6onee 10 MA.

MoakntoyYeHne OKOHEYHOro Kackaga K BHYTPEHHEMY UCTOYHUKY M-
TaHua + 5 B ocylecTBnsieTcs C NMOMOLLbI NepeMblyYeK, 3aMblKaroLLMX
COOTBETCTBYHOLLME KOHTAKTHbIE Mapbl.

[nnHa nnHuM cBA3K Ans yHMBepcarsnbHbIX Bbixogos — 40 300 m.
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NMPUNOXEHUE B. Agantep TOKOBOro Bbixoaa

1. [ononHMTENbHbIN TOKOBLIN BbLIXOA pacxogomepa obecneymBaeTca C
MOMOLLIbIO aganTepa, npeobpasyroLero nocrneaoBaTeNlbHOCTb UMY b-
COB B BbIXOAHOW TOK, 3HA4YEHNEe KOTOPOro COOTBETCTBYET M3MEPEHHOMY
3Ha4YeHuIo pacxoaa.

2. InanasoH paboTtbl TokoBoro Bbixoga (0-5) MA, (0-20) mA nnn (4-20) mA
Ha conpoTtmBneHune Harpy3ku (0,05-1) kOm. MNporpammupoBaHue anana-
30Ha paboTbl TOKOBOrO BbIXO4aA BbINOMHAETCA NPW BbINyCKe M3 NPOuU3-
BOZACTBa MO 3aKaay.

Kpome TOro npu Bbinycke M3 Npou3BoACTBa B aganTtepe nporpam-
MUPYEeTCA AManas3oH BXOL4HOWM 4acToTbl CnegoBaHWs  MMMYNbCOB
Fuwn = 0+3000 Ny, cOOTBETCTBYHOLMIA YACTOTHOMY PEXUMY YHUBEpP-
carnbHOro Bbixoaa.

3. Hanpsbkenune nutanna agantepa ~36 B 50 4, MoLWwHOCTL noTpebneHus
He Bonee 2 BA. Agantep moxeT nutaTtbcsa ot cetn ~36 B 50 Ny nnu ot
aBTOHOMHOro npeobpasoBaTtens HanpsxeHus ~220/36 B 50 Iy,

4. Agantep TOKOBOIO BbIXOAa COCTOMT M3 OA4HOW UNnu AByx nnat npeobpa-
30BaTens 4actoTbl CrNeAoBaHUs MMMYNbCOB B MOCTOSIHHbLINA BbIXO4HOWN
TOK U obecneunBaetT OpMMpPOBaHME OOHOIO MMM OBYX HE3aBUCUMbIX
TOKOBbIX CUIHanoB.

Buao aByxnnatHoro agantepa npusegeH Ha puc.B.1, cxema nog-
KntoYeHna nnatbl agantepa npmeegeHa Ha puc.B.2.

5. MNMpwn nogknioyeHnn agantepa TOKOBOMO BbIXOA4a K YHMBEpCanbHOMY Bbl-
Xo4y pacxogomepa HeOOXOAMMO YCTaHOBUTL YACTOTHbINM pexunm pabo-
Tbl J@HHOMO YHMBEPCAnbHOro BbiIxoAa, 3HayYeHus Fyae, Qgn, Qun ¥ € NO-
MOLLIbIO COOTBETCTBYHOLLUNX NEPEMbIYEK MOAKITHOYNTL OKOHEYHbIN Kackag,
YHMBEpPCanbHOro BbiXxoda K BHYTPEHHEMY UCTOYHUKY 5 B pacxogomepa
(aKTMBHbLIN peXxnm).

6. HomMuHanbHasa ctaTtvyeckasi XxapakTepuUCTMKU pacxogomepa Nno TOKOBO-
My BbIXxoay:

Qv — Ql’T +(Qé'|' —Qﬁ' ).IaUO—;el,
jaen —liei

rne Q, — N3MepeHHoe 3HaueHne pacxoaa, M°/y;

Qsn — BEPXHWI MOPOr pacxoda Mo BbIXoQy B YAaCTOTHOM pexume,
M/y;

Qun — HWXKHWIA NOpOr pacxoda MO BbIXOAY B YAaCTOTHOM pexume,
M°/y;

lgix — 3HAYEHME BBIXOQHOMO TOKOBOrO curHana, MA;

[y — MMHMManbHoe 3HadeHue Toka (0 unu 4 mA);

lvakc — MakcMmarnbHoe 3HadveHue Toka (5 unm 20 mA).
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a) Bupg cnepegu
C MOHTaXXHOM

nnaHkomn

70*

B3JIET AT

Hanps»keHue nutaHus

36 B 50y

\
AOANTEP TOKOBOI'O BbIXOOA @
o 1 repmMoBBo/,
kabens cBsa3un
KneMMa 3aLmuTHOro
3a3emneHnst
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1 J
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85*
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\ V.
l“ﬁ g
B) BUA cnepeam co (¢ N
CHAITOM KPbILLIKOM (Bf - 19-\
Xs1 xs3| |xs2 ‘
112]3 112] [z E nnata kaHana 1
‘ 2[1f  |2)1 3[2]1 nnara kaHana 2
E‘ xs2| [xs3 XS1 B
1 5]
* - CNpaBOYHbIN pasmep
Puc. B.1. Bug agantepa TOKOBOro Bbixoaa.
MNATA AOANTEPA TOKOBOI'O MoayIb
BbIXOOA YHUBEPCAJIbHOIO
Xs1 BbIXOOA
—T—_ KoHT. Llens
2 |36B50Ty
3 |36B50Ty Xs2
Llenb KoHT. Llenb
XS3 +||:: ! f TSOUT (1-4) +
KoHT. Llenb - TSOUT (1-4) -
K MPUEMHUKY ~<— -l
2 +|
nnatbl aganTtepa.
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Puc. B.2. Cxema nogkntoyeHus



NMPUNOXEHMUE T. MpunoxeHns K MeToauke NoBepKu

CxeMmbl NOBepKK pacxogomepa

a
6

| vHauKaTop |

RS Bbixog M9A WM. BbIXOA4 ~ TOK. BbIXOA

- o= I I

Dl.

4 ~

b

3 2

1 — emopuyHbIli Npeobpasosamerib rnogepsieMozo pacxodomepa; 2 — mpybo-
rnpoeod rnoeepoyHol ycmaHo8KuU; 3 — usMepumersibHbIU y4acmok; 4 — npeob-
pasosamernu anekmpoakycmuyeckue; 5 — yacmomomep, 6 — munnuammnep-

memp; 7 — nepcoHasibHbIl KOMIbomep.
Puc. I'.1. CTpyKkTypHasa cxema noBepkKu pacxogomMmepa MeToAoM HenocpeacT-
BEHHOro CIIN4YeHUsi Ha NOBEPOYHOMN YCTaHOBKE.

1
- /_
| nHaukaTop | /
«B3NNET MP»

RS Bbixoa4  TexH. pasbeM [M3A uMN. BbIXOA TOK. BbIXOA

Dl.

RS-sxon | VMP ” CA-01 ” yem | | unT |

«B3NET KIMN»

RS-BbIXOA

2

1 — 8mopuyHbIl npeobpasogamerib MosepsieMo2o pacxodomepa; 2 — KOM-
rinekc nogepoyHbili « B3JIET KI»; 3 — nepcoHarnbHbIl KOMITbIOMeP.

Puc. I'.2. CTpykTypHas cxema NoBepKU pacxonomepa MMUTaLUOHHbLIM MeTO-
AOM C nomMoLwbo KomMmnsiekca nosepoyHoro «B3JIET KM».
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MpoTokon noBepku pacxogomepa

(pekomeHayemas hopma)

MpoToKon NoBepkM pacxodomepa

3aBopckon Homep "og Bbinycka

Bua nosepku

Mk OTtmeTKka 0
HanmeHoBaHue onepauuni [OKyMeHTa MpumeyaHune
COOTBETCTBUU
no nosepke
1. BHewHuin ocmoTp 5.7.1
2. OnpoboBaHne pacxogomepa 5.7.2
3. OnpeaeneHne MeTPONOrnYecknx xapak-
TEPUCTUK pacxogomepa 5.7.3 (5.7.4)
Pacxogomep npusHaH K aKcnnyataumm
(roaeH, He roaeH)
[aTa noBepkn « » 200 .
MoBeputens / /
(nognuce) (9.1.0.)

rel mr5xXX_3.doc3
79.02.00.32
76.02.00.36
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Fopod V-£7 7 A @

TMnamenswux

Poccma, 190121, r. Camgr-IletepSypr. ya. MacTeperan, 9
Monyyamens oThen saxasos (81 14-81-48
TeXHEUeCKHE oTgen (812) 714-81-28

Moumoesit adpec

moropopHoi otgen (812) 714-81-51, 714-81-40
menegoH, hakc TOTOBHOCTE OpHGopoB (81 14-81-02, 714-81-23
daxc (812) 714-71-38, ma row vzljot.m

YJIBTPA3BYKOBOH pacxogoMep-cUeTUYHK MHOroKaHAJILHBIH “B3JIET MP”

KAPTA 3AKA3A Ne_ 3asiBRa Ne 0T « » 2007r. Kox [ [ [ | |

1. Koa-so odHomuntuix npubopos: .
Hama comosHocn:

L1 L] 1 1

Koauuecmeo

KAHAT06 HIMEPEHNAD

Henomenne nprbopa: YPCB -330 =540 -5 _544
. Henonunenne
Tun TIA: TTATPYBKH a1
o | T HAWIAIHEE (IT3A H): -021, 011 Bpesmemx TI3A Bapumosamt— | o
raana | - EPEHBIE (TI3A B): -302 pyGo- Crangapraoe meHHOE sarmmeHoe
(yaa) € THTAHOBEIM IIPOTEKTOPOM: -202 npoBoTa.
- NIPH IIOCTABKE BO B3PEIBO3AINHINEHHOM MM e o Oaeea Trsma Hauma | Mmuma
- c I N CEBA3H — cagam | CBAIH
HermonHeHHH - 300X Ex anaMeTpy mopas | oo ; ;13;3;1\ AT RET e
1
2
3
4

Mopozoycmotinusoe ucnoaHexe I:I Huzkouacmommnoe ucnoaHexe I:l Humanue ~368 I:l =24B ]:l

HIpubop umeem 00uH (UMNYIALCHBIN/ NACTNOMHBIT/T0ZUYECK ) 6bIX00, NPOPAMMUPYEMBII Ha TH0OBOT U3 KAHAT0E.
Tonoanumensusie modyau (He bonee deyx NoIuNL):

HPOZPAMMUPYEMBIIT  HMUYIBCHBII Yacomusiii/ Tocuneck il Modvan (Ha 4 kanata) ]:' I:'
(6 npubopax ncnoanenuit VPCB-520; -530; -540;-542 odun modyav ycmarnoenen écezda)

Modyvas mokesozo esixoda (na I kanar) l:’ Kommymanuounoe ycmpoiicmeo ona I134 odnoxanaishoe wHm.
(6cezo wim.) OeyxkaHaTbHOE i,
modyas Ethernet I:I HcToyHHK DHTAHHA |:| __mr.(scero) i (M3I113-3612 unu MBII12.24)
2. Hocmaera wzmepumernvusix yuacimros (Dy 10, 25, 40, 50, 80, 100, 150, 200, 300, 350, 400, 500, 600, 700, 800, 200, 1000, 1200 )
Tommpea Tom HY . OfgsaTeTsHAR HHQOPMAITHA
_ Dy - Hemor Dy rpa r
N | Y P — (011,012, | Marepran| — oo inenn® g APNATYPA | Mapnenne, npx noctaske HY
o [pyGempoq o s (BBapHOH.  |H3IMEPHTEIRHOTO—— - Mz — p
ARANA | oo g | TPYDOTRO- @nanmopanmsd) | yuacta, o T T Mlla JHAa30H pacKoJoB, M /T
EBOZA N ; Nal Ne2 [0
1
3
4

3. JonoaunumenvHuie ycmpocmea:
Cuuteieatens ACIB-020 IIT. I:l Apantep ACTIB-010 IIT. | |

A nantep TokoBoro Bexoga «Bamer AT»: ATB-1 mt. ATB-2 mT.

OHana3oH BEIXOZHOro Toka: 0-3 MA I:l 0-20 A 4-20 mA

Herounnr snextponutanna M3I113-3606 (x ATB-1, 2) mT

HNononautensnse [I9A: HakzagHble KOMILT., THII . Bpe3HEHE KOMIUL, THIL __; JOPYTHE KOMIL THI___;
NaTpyoKH KOMILT. Dyv= MM IO THAMETPY o xopae

4. Hocmasra: CaMOBEIBO3 &I ITyHET

[IepPeR03uHK | ABHA X HasHAYeHHT

5. ODpumeuanusa:

# IIporpammueii kommiaerc «B3zer CID» mocTaBnAeTCA OPH 2all0MHEHHH COOTBETCTRVIOMEeH KapTH 3aKa3a
# Ilpu 3anmoIHeHHH KapTHl 3aKa3a [IOCTABBTE 3HAK «3(» B IPAMOYTOILHHKE BEIOPAHHOH MO3ZHITHH.

» 3adBKH NPHHHMANOTCA [PH HATHYHH DAHKOBCKHX H OTTPY309HEIX PEKBH3HTOE.

@ H.0. npuHABLIEro 3aKa3 TeIL IpeamomaraeMas JaTa OMIATHI

HHH naaTeIbIOHKA
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