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Hactoawunm [JOKyMEHT pacrnpoCTpaHseTCda Ha pacxogomepbl-
CYETUYMKN YyrbTpa3ByKoBble MHOrokaHanoHole YPCB «B3JIET MP» wuc-
nonHeHnn YPCB-510I1, -520I1, -530I1, -540I1, -522I1, -542[1, -544I1, a
Takke ucnonHeHmn YPCB-5xx u npegHasHayeH Onsi 03HaKOMIEeHUs
nofib3oBaTenia ¢ YyCTPOMCTBOM YfbTPa3ByKOBOro pacxogomepa u no-
PAOKOM €ro aKcnmyaTtaumn.

YacTb | cooepxut TexHuyeckoe onvcaHue, nopsaok oocnyxmeaHms
N METOAUKY NMOBEPKM pacxoaomepa, 4acTb || — nopsgok ncnonb3oBaHus
ero npu aKcnnyaTauumn.

B cBs3K ¢ nocTosiHHOM paboTon No ycoBepLUEHCTBOBaHMIO Npmnbopa
B pacxogomMepe BO3MOXHbl OTNMYMA OT HACTOSILLEro PyKOBOACTBA, He
BMUSAIOLLNE HA METPONOrMYECKMNE XapaKTEPUCTUKN N (PYHKLMOHAmNbHbIE
BO3MOXHOCTU npubopa.

MEPEYEHb NPUHATBLIX COKPALLEHWI

BU - BNOK UCKPO3aLWUTHBIN;

BK - Brok KomMmMyTauuu;

BUIM - BCTPOEHHbIN UCTOYHUK NUTAHUS;

Bl - BTOPUYHbIN N3MepUTENbHbIN Npeobpa3oBaTens;
Dy - AMaMeTp YyCrnoBHOro Npoxoaa;

KK - XKNOKOKpUCTaNIMYecknin MHAnKaTop;

mBrIl - UICTOYHUK BTOPUYHOIO NUTaHNS;

ny - U3MepUTENbHbIA Yy4acTOK,;

HC - HewlTaTHas cuTyauus;

MK - NepCcoHarnbHbIA KOMMNLIOTEP;

MH - NpeobpasoBaTenb HANPSXKEHUS;

M - NepBUYHbIN NpeobpasoBaTenb pacxoaa;
M3A - npeobpasoBaTernb ANeKTpOaKyCTUYECKUI;
cu - CEPBUCHbLIN LEHTP;

Y3C - YNbTPa3ByKOBOW CUrHan;

YC - YCTPOWCTBO cornacyolLlee.

* * %

e Pacxodomep-cuemyuk yrbmpasgykogol MHozokaHasbHbil YPCB «B3JIET MP» 3a-
peaucmpupoeaH & [ocydapcmeeHHOM peecmpe cpedcme u3mepeHul P® nod
Ne 28363-04 (ceudemenbcmeo 06 ymeepxdeHuu murna cpedcms u3MepeHul
RU.C.29.006.A Ne 19530).

o Pacxodomep-cuemyuK yrnbmpa3seykoeol MHo20kaHasbHbIil YPCB «B3JIET MP» pas-
peweH K MpUMEHEHUI0 8 y3nax ydema mernsioeol aHepauu (IKCrnepmHoe 3aK/IveHue
ocaHepeoHadsopa PO Ne 418-BC).

o B3pbigo3awuieHHoe UCMOIHEHUE pacxodoMepa pa3pewieHo K npUMEHEHU Ha npo-
u3sodcmeax u obbekmax, rnoOKOHMPOJIbHbIX ®edeparnbHol cryxbe Mo aKonosuve-
CKOMY, MEXHOI02U4YECKOMY U amoMHOMY Had3opy (paspeweHue Ne PPC 00-30567).

o [Ipeobpasosamenu aneKkmpoakycmu4yeckue coomeemcmeytom mpeboeaHusiM caHu-
mapHo-3nudemuonio2udeckux npaesusn u Hopmamueos (CaHumapHO-3nudemuonoau-
yeckoe 3akroyeHue PedepasibHol cryx6bl no Had3opy 6 cchepe 3auumsl npas ro-
mpebumened u bnazonony4usi yerioeeka Ne 78.01.06.421.11.004395.08.06).



1. OMACAHUE U PABOTA

1.1. HasHauyeHue

1.1.1. Pacxogomep-cyeTumK  ynbTpas3ByKOBOM  MHOrokaHanoHeli  YPCB
«B3JIET MP» npegHasHayeH Ons U3MepeHus cpegHero ob6bLEeMHOro
pacxoga n obbema peBepCUBHbIX NMOTOKOB PasfuyHbIX XUAKOCTEN (ro-
pAYen, XONO4HON, CTOYHbIX BOA, KMCMOT, WEero4ven 1 1.4.) B OGHOM Uin
HECKONbKMX HaMOPHbIX TPybonNpoBoAax NpU pasfuyHbIX YCIIOBUAX 3KC-
nnyarauum, B TOM YMCrie BO B3PbIBOONACHbLIX 30HaX.

Pacxogomep MOXET NPUMEHATLCA B 3HEPreTMke, KOMMYHanbHOM
X0341CTBe, He(pTerasoBom, XMMMYECKOM, NULLEBON N OPYrMX oTpacnax
NPOMbILLIIEHHOCTN. Pacxogomepbl MOryT WCMNONb30BaTbCs B COCTaBe
TENNOCYETUYNKOB, KOMMNIEKCOB, M3MEpUTENbHbIX cuctem, ACY Tl u T.4.

Pacxogomep «B3JIET MP» moxeT ncnosnb3oBaTbCa N9 nsmepe-
HUSA pacxoda u o6bemMa XUAKMX NULLEBbIX MPOAYKTOB: HEerasmpoBaHHbIX
HanNUTKOB (COKOB, CMPOMNOB, BOAKM U T.M.), MOSIOYHbIX NPOAYKTOB (MOSO-
Ka, norypra, kecpmpa, cmeTaHbl, ManoHe3a 1 T.N.), KETYYNoB, pacTBOPOB
MULLLEBBIX KUCHOT, LWernoyen 1 1.4.

1.1.2. Pacxogomep-cyeTynk  ynbTpa3BYyKOBOM  MHOrokaHaneHbin ~ YPCB
«B3JIET MP» obecneunBaer:

- N3MEepeHne cpeagHero o6 bLEMHOro pacxoga Xugkoctn no 1 - 4 kaHanam
namepeHuna (Tpybonposogam) ons noboro HanpaeneHnsa NoToka;

- onpegeneHe o6beMa XUAKOCTU HapacTaloWUM UTOFOM OTAENbHO ANs
npsiMOro M o6paTHOro HamnpaBfeHWs NoToka WM MX anrebpaunyeckomn
CYMMbl C YY4ETOM HarnpaBreHUs NoToka ANs KaXdoro kaHana mamepe-
HUSI;

- onpepgeneHne Tekywero 3HavYyeHuA CKOPOCTU U HanpaBJieHUA MOTOKa
XNOKOCTHU NO KaXOoMy KaHany,

- A03UpOBaHMe NpeaBapuTeNbHO 3a4aHHOro 3HaYeHnst obbema XUAKoOCTH
UNM 0O3MPOBaHNE B PEXUME «CTapT-CTOM» W onpedeneHve npu aTom
BEJTMYMHbI OTMEPEHHOW 403bl, BPEMEHM O03MPOBAHUS U CPEAHEro 3Ha-
YyeHus pacxoda B NPOLEcce A03NPOBaHMS;

- BbIBOO pe3ysibTatOB WU3MEPEHNA B BUOE TOKOBbIX, 4YaCTOTHO-
MMMYINbCHbIX n/Mnn NOrM4ecKNxX CUrHanos.,

- apX1BMpOBaHME B 3HEProHEe3aBUCUMONM NaMSTU pe3ynbTaToB U3Mepe-
HWIA N YCTaHOBOYHbIX NapaMeTpoB;

- BbIBOL, N3MEPUTENBHOW, ANArHOCTUYECKOW, YCTAHOBOYHOM, apXNBHOW U
Apyrov nHcopmaumm Ha gucnnen nHaukaTopa, Yepes nocrnegoBartenb-
HbIn nHTepdenc RS-232 nnu RS-485 (no otgenbHoMy kabento, no Te-
NedOHHbIN NNHUKN CBA3W, NO paanoKaHany um KaHany COToBOW CBA3N),
a Takke yepes nHTepenc Ethernet;



BO3MOXXHOCTb MPOrpaMMHOI0 BBOAA YCTAaHOBOYHbIX NapameTpoB C y4e-
TOM MHAMBMAYaNbHbIX OCOBEHHOCTEN N XapaKTepUCTUK 06bekTa n3me-
peHus;

aBTOMaTMYECKUN KOHTPOJ1Ib U MHOUKAUUKO HalTM4na HewTaTHbIX CUTya-
LMA 1N OTKa30B, a TaKKe 3anuchb B COOTBETCTBYOLLME XYypHalibl UX BUAa
N ONNTESIbHOCTMN,

- 3alnTy apXmBHbIX N YCTAaHOBOYHbIX AaHHbLIX OT HECAHKLUNOHNPOBAHHOIO

Aoctyna.

1.2. TexHN4YeCKne XxapakTepucTUKu

1.2.1. OCHOBHblE TEXHUYECKME XapPaKTEPUCTMKM pacxogoMepa npuBeneHbl B

Tabn.1.

Tabnuua 1
HanmeHoBaHue napameTpa 3Ha4yeHne napameTpa Mpum.

1. Konu4yecTtBo KaHanoB U3MepeHns otr1a004 Mo 3akasy
2. QnameTp ycnoBHOro npoxoda Tpybonposoga, Dy, Mm ot 10 no 5 000 Mpum.1,2
3. TemnepaTypa KOHTpPONMpyemon xugkoctu, °C ot mmHyc 30 go 160 | Tpum.3
4. Hanbonblee gasneHve B Tpybonposoge, Mla 2,5 Mpym.4
5. HanpsibkeHune nutaHus =24 B Cm. n.1.2.6
6. MNoTpebnsemasi MOLIHOCTb, BT He bornee 12
7. CpefgHsas HapaboTka Ha O0Tkas, M 75 000
8. CpefgHun cpok cnyxobl, net 12

NMPUMEYAHNA.

1.2.2.

. Mpu ncnonb3oBaHMK HaknagHbIX NpeobpasoBaTenen aNekTpoakycTuye-

ckux (M3A) MMHUManNbHbBIM AnaMeTp YCNoBHOro npoxoaa 50 mMm.

. BoaMoxHO ncnonb3oBaHne pacxogoMepa Ans paboTbl Ha Tpybonposo-

Aax ¢ Dy oo 10000 mm.

. [donycTumbln gnanas3oH TemnepaTypbl 3aBUCUT OT WCMOSNTHEHUS MpUMe-

Haemblx MOA.

. Mpn TMNoBOM McnonHeHnn BpesHbix MN3A. o 3akasy pacxogomep Mo-

XeT NocTaBnATbCA C U3MEPUTENbHBIMU y4yacTkamu U Bpe3HbiMu [MOA
Ha gaBneHue go 25 Mrlla.

Pacxogomep obecneuymBaeT namepeHune cpegHero ob6bemMHoOro pacxoga
npun ckopocTn noToka 4o 20 m/c B COOTBETCTBMM C POPMYIION:
Q=2,83-10%.v.D?
roe Q — cpegHun o6 bEMHBIN pacxos, Mo/
V — CKOPOCTb MOTOKa, M/C;
D — BHyTpeHHUN gnameTp Tpybonposoaa, Mm.

OnpepgeneHve obbema NPON3BOANTCHA NPU CKOPOCTM NOTOKA He 6o-
nee 10,6 m/c.

YyBCTBUTENBHOCTb pacxogomepa no ckopoctu notoka 0,01 m/c.



1.2.3. Pacxogomep obecneuymBaeT MHOMKAUMIO 3HAYEHUA U3MEPSAEMbIX napa-
METPOB C paspsAaHOCTbIO, ykasaHHon B [MpunoxeHun b yactu |l Ha-
CTOSILLLEro pyKkoBOACTBA.

1.2.4. Pacxogomep obecneuvvBaeT BbIBOA Pe3yfbTaTOB U3MEPEHUsi C NOMO-
LWbHO:
- YHMBEpCarbHbIX BbIXO4oB — OoT 1 4o 9 (no 3akaay);
- TOKOBbIX BbIXO4O0B — A0 4 (N0 3akasy);
- UHTepgenca RS-232 (RS-485) — 1;
- UHTepdenca Ethernet — 1 (no 3akaasy).

1.2.5. Pacxogomep obecneuvnBaeTt xpaHeHue pe3ynbTaTtoB paboTbl B apxusax:

- yacoBoM — 1440 3anucen (npeablaymx 4acos) — 60 CyToK;

- cyTo4HOM — 60 3anucen (NpegblgyLmnx 4acos);

- Mecsa4yHOM — 48 3anucen (NpegbloyLwmnx MecsLueB);

- HTepBansHoMm — Ao 14400 3anucen;

- gosartopa — go 512 3anuceun Ha kaHan;

- XXypHane nonb3oBaTtenda — go 1000 3anucen;

- XypHanax HewTaTHbIX CUTyauun U3MEepUTENbHbIX KaHanoB — 0 512
3anncen Ha KaHar;

- XypHarne HewTaTHbIX CUTyauun OUCKPETHbIX BbIXOAOB — A0 512 3anu-
cen,

- XXypHane oTka3oB — o 60 3anucen;

- XXypHane pexmnmoB — 4o 512 3anucen.

CpOK COXpaHHOCTM apXMBHOW U YCTAHOBOYHOW MHGOpMaLMM B pac-
Xo4oMepe npu OTKITIOYEHUN BHELLHENO NUTaHNA He MeHee 1 roga.

1.2.6. OnekTponuTaHme pacxogomepa LOMKHO OCYLLEeCTBNATbCA CTabunuau-
POBaHHbLIM Harnps>keHneM NOCTOAHHOIro TOKa HOMWHAsbHbIM 3HAYEHNEM
n3 gnanasoHa (22-29) B ¢ ypoBHeM nynbcauui He 6onee +1,0 %. MNun-
TaHne ot cetn 220 B 50 Ny obecneynBaeTcs ¢ NOMOLLbIO NOCTaBnse-
MOrO MO 3aKka3y UCTOYHMKA BTOpUYHOro nutanusa (VBIM).

Pacxogomep € HanpsKeHMEM NUTaHUS NEPEMEHHOro Toka ~ (29-
39) B (49-51) 'y nogkntoyaeTca Yyepes npeobpasoBaTenb HanpshKeHUs
(MH) ~220/36 B 50 Iu.

1.2.7. YCTOMYMBOCTb K BHELLUHMM BO3EUCTBYOLLNM hakTopam.
TemnepaTtypa oKpyxarLien cpeqbl:

- ANsi BTOPUYHOIO n3mMeputenbHoro npeobpasosatens (Bl1) ncnonHeHuin
YPCB-5xxI1 — TemnepaTtypa okpyxatowiero sosagyxa ot 0 go 35 °C;

- anga Bl ncnonHeHnn YPCB-5xx, ansa yctpouncTtea cornacytouwero (YC) —
TemnepaTypa okpyxatowero sodgyxa ot 0 go 65 °C (no 3akasy BO3-
MOXHa MoCTaBka MOPO30YCTOMYMBOro ucnomnHenust Bl Ha guanasoH
TemnepaTtyp oT muHyc 40 go 65 °C);

- ans Bpe3Hbix NMN3A — Temnepatypa xmngkoctm oT muHyc 30 go 160 °C (B
3aBMCUMOCTW OT UCMONHEHUs Bpe3HbIX [MOA);

- Anga HaknagHbix MN3A — Temnepatypa xugkoctn ot muHyc 30 go 150 °C;
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- Aana yctpouctea kommyTtaumoHHoro (YK), 6rnoka kommyTtaumm (BK) —
TemnepaTypa oKpyatowiero Bosagyxa ot mmHyc 50 go 70 °C;

- ana MNH ~220/36 B 50 Ny — Temnepatypa Bo3gyxa oT MuHyc 10 go
40 °C.
OTHOCUTENbHAs BNaXXHOCTb OKpYXXatoLLero Bo3ayxa:

- ana BI, YC — pno 95 % npu Temnepatype He 6onee 35 °C, 6e3 KoHOeH-
cauuu Bnaru;

- ana MN3A, YK, BK — go 100 % npu Temnepatype He 6onee 40 °C, ¢
KOHOEeHcauuen Bnaru;

- ana MNMH — po 80 % npwn Temnepatype He 6onee 35 °C, 6e3 KOHAEHCa-
UM BRaru.

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

CwuHycounganbHas Bubpauus:
- ana BlM, YC - rpynna N2 no FOCT 12997;
- ana M3A, YK, BK — rpynna V3 no FOCT 12997;
- ana MH — rpynna N1 no TOCT 12997.
CreneHb 3awmTbl no NOCT 14254:
- BI, YK, BK cooTtBeTcTBYET KOLY |P54;

- M3A ncnonHenuns B-202, -204, -302, 502, -504 — kogy IP68, M3A apy-
rx ucnosiHeHun — kogy IP67;

- YC - kogy P64,
- MH — kogy IP20.

1.2.8. Buag 1 maccorabapuTtHble XxapakTepuCTUKN COCTaBHbIX YacTen pacxono-
Mepa npueefeHbl B [NpunoxeHun A.



1.3. MeTponornyeckne xapaktepucTuku

1.3.1. lNMpegenbl gonyckaeMon OTHOCUTENBHOW MNOrPeLLUHOCTU NPU N3MEPEHUN,
UHOUKaUUN, pernctpauumn, XpaHeHun v nepepade pesynbTaToB U3Me-
peHnsi cpegHero obbeMHOro pacxoga, obbema XUAKOCTU npu niobom
HanpaBfeHMN MOTOKa He MNPEBbIWAT 3HAYEeHUKW, onpenensieMbixX Mo
dopmyne:

¢ [NS pacxogoMepoB C nepBu4YHbIM npeobpasoBatenem pacxoga (M),
narotoBneHHbim 3A0 «B3JIET» unn no ero nuueHsumn, Nnpu NoBepke Ha
NPOSIMBHOW YCTaHOBKE WS Mpu MOBepKe Ha MMWUTALWMOHHOW MOBEPOM-
Hon yctaHoBke pacxogomepos c 1 Dy>150 MM, npu TMNOBOM MOHTa-
e 1 yCrnoBusaX 3KCnyaTaumm, ykadaHHbIX B HACTOSALLEM PYKOBOACTBE:

8:1{0,95+%j — npu ogHony4yesoM 3oHaupoBaHun u [N Ha Gase
NPAMOMMHENHOIO 3MepuTenbHOro yyactka (NY);

8:1{1,5+¥j — Npun ogHony4yeBoMm 3oHampoBaHum u MM Ha 6Gase
U-obpasHoro (tuna U-koneHo) UY;

S = 1(0,45 + ﬂj — Npv ABYXJTy4EBOM 30HANPOBAHUN;
v

&= i(0,25 + Ej — NMpY YeTbIPEXIy4EBOM 30HAMPOBAHMUN,
v

roe o — npegenol ,D,OﬂyCKaeMOVI OTHOCUTESIbHOM NnorpeLHoCTHn, %;
V — CKOPOCTb MNMOTOKa, m/c;

& ans pacxogomepos c [l Ha 6ase yyacTka gencTBylowero TpyoonpoBo-
aa vnu c MM, narotoeneHHbim 6e3 nuueHsnn 3A0 «B3J1IET», npu no-
BEpKe Ha UMUTALMOHHON MOBEPOYHOM YCTAaHOBKE, NPU TUMOBOM MOHTa-
K€ M YCNOBUMAX IKCNyaTauum, yKkasdaHHbIX B HACTOSILLLEM PYKOBOACTBE:

8zi(1,5+;2j — npu ogHony4yeBoMm 3oHaupoBaHun n [N Ha 6ase
v

npsamMosiuHenHoro NY;

&= i{O,? + %j — NpY ABYXITy4€BOM 30HOANPOBAHUN.
v



1.3.2.

1.3.3.

1.3.4.

NMPUMEYAHUA.

. MepBunYHbIN NpeobpasoBaTenb pacxoga — 3TO U3BMEPUTESbHbIN Y4aCTOK

C YCTaHOBMNEHHbIMU Ha HeM OA. N3aMmepuTernbHbIN y4acToK — 3TO OTpe-
30K TpYObl, NpegHa3Ha4YeHHbIn Ansa ycraHoBku M3A.

. TNOBOM MOHTaX — MOHTaX, BbIMOMHEHHbIN C cobniogeHnem Tpebosa-

HUIN, NPUBEOEHHbLIX B JOKYMEHTe «Pacxomomep-cyeTumk ynbTpasByKo-
BoW MHorokaHanbHbii YPCB «B3JIET MP». UcnonHeHua YPCB-5xxI1
(YPCB-5xx). VIHCTpykumna no moHTaxy» B12.00-00.00-50 UM, B cooT-
BeTCTBMM € Tabn.A.1 MpunoxeHus A.

[na aByxnyyeBOW CXeMbl 30HOUPOBAHUS OOMYCKAOTCA OTKIOHEHUS OT
TUNOBOrO MOHTaxa: ycTtaHoBka nap N3A no gnameTpy unu cokpatleH-
Hble ANWHbI NPAMONUHENHbIX y4acTKoB TpybonpoBoaa. Bo3amoxHble OT-
KNMOHEeHUss OT TWUMOBOro MOHTaxa npueedeHbl B Tabn.A.2 lMpunoxe-
HWUS A BblLLEeyKa3aHHON MHCTPYKLMU MO MOHTaXYy.

lMpenenel gonyckaemMon MOrpeLuHoCTU npu OONYyCTUMbIX OTKITOHEe-
HUSX OT TMNOBOrO MOHTaXa He MPEeBbLILWAT 3HAa4YeHU, onpeaensemMblX
no popmyrne:

0= i(O,? + EJ — npwu yctaHoBke nap MN3A no guameTpy;
v

&= 1(1 ,4+%j — MPW COKpaLLEeHHbIX ANMHAX NPSMONMHENHbIX y4YacT-
Vv

KoB Ha Bxoae u Bbixoae IMI1.

[Mpy MHOrony4YeBbIX CXeMax U3MEPEHUS U CKOPOCTAX NoToka v < 0,5 m/c
npegenbl 4onycKaeMon OTHOCUTENbHOM NOrPEeLUHOCTU U3MEepeHUs pac-
XOAOMepoM 0bObema XKUOKOCTU 3a MHTepBan BpeMeHu > 1 yac He npe-
BbILLAIOT 3HAYEHUN, onpeaensiemMbix No opmyne

=005-(00+ 29 %

v

roe 8ps — OTHOCUTENbHAs MOrpeLLHOCTb, onpeaensieMas no CooTBeT-
cTBylOLen dopmyrne, npusedeHHon B n.1.3.1, Npn CKOPOCTU MNOTOKa
0,5 m/c.

Mpegenel gonyckaemMon OTHOCUTESNBbHOW NOrPEeLUHOCTU U3MEPEHUS Bpe-
MeHU paboTbl B pa3nuyHbIX pexumax He npesbiwatoT + 0,1 %.
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1.4. CocTtaB

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

Tabnuua 2
HanmeHoBaHue un YCI1OBHblE€ obo3HayeHus Kon-Bo I"Ipwmeanme

1. BTOpWYHbIV M3MepuTENbHbIN NpeobpasoBaTenb 1 MpumevaHue 1
2. NpeobpasoBaTenib ANEKTPOAKyCTUHECKUN 2-8 MpumeyaHue 2
3. MIamepuTenbHbIn y4acToK 0-4 MprmevaHue 2
4. ICTOMHUMK BTOPMUYHOIO NUTaHNSA 1 MpumeyaHue 3
5. KOMMNNeKkT MOHTaXHbIN 1 MpumeyaHue 4
6. YCTpPOMCTBO cornacytouiee 0-4 Mo 3akasy
7. Macnopt 1
8. OkcnnyataumoHHast AOKyMeHTauus (KOMMMeKT) 1

- PYKOBOACTBO MO aKcnnyaTauuu, u. |, I

- NHCTPYKLMS NO MOHTaXy

1.

2.
3.

4.

NPUMEYAHUA.

KonnyecTtBo KaHanoB N3MeEPEHUsI, a TakKe KONMYEeCTBO CEPBUCHBLIX MO-
Aynen BHELHNX CBA3en — MO 3aKasy.

KonunyecTtBo v TMn — no 3akasy.

MCTOYHMK BTOPMYHOrO NmUTaHms nNnbo npeobpasoBaTenb HanpsKeHUs
~220/36 B 50 'y — no 3akasy.

Mpu TMNoBon noctaeke anuHa kabeng BlM-MNM3A — 10 m (2x10 m Ha ka-
Han). BoamoxHa noctaBka kabenen 6yxTon.

JkcnnyaTtaunMoHHas OKyMeHTaums U KapTbl 3aKkasa Ha JaHHoe W3-
Aenve v AOpyryio npoaykuuio, Bbinyckaemyto dupmon «B3JIET», pas-
MeLleHbl Ha canTe rno agpecy www.vzljot.ru.

Tam >xe pasmelleH nakeT nporpamm «YHuBepcarsbHbIA NPOCMOTP-
LLMKY, BKIIOYMAKOLWMA B CBOM COCTaB MHCTPYMEHTArbHYO Nporpammy
«MoHnutop B3JIET-MP (YPCB-5xx)» gns paboTtbl ¢ npubopom no no-
cnefosatenbHbiIM MHTEpdencam RS-232, RS-485 wn wnHTepdency
Ethernet.
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1.5. YcTponcTBo U paborta

1.5.1. MpnHUKMN paboTbl

1.5.1.1.

Mo npuHumMny paboTbl pacxofoMep OTHOCUTCH K BPEeMS-UMMNYNbCHbIM
yNbTPa3ByKOBbIM pacxogomMmepam, pabota KOTOpbIX OCHOBaHa Ha M3mMe-
PEHUN Pa3HOCTU BPEMEH MNPOXOXAEHUS YIbTPas3BYKOBOro CcuUrHana
(Y3C) B Xungkoctn npu pacnpocTpaHeHun curHana no v npoTue NOTOKa
B TpybonpoBoae.

Mo cnocoby opraHu3aunm 30HANPOBAHUSA MOTOKA >XUAKOCTU YNbT-
pa3ByKOBbIMU MMMYfbCaMXU PacxogoMep OTHOCUTCS K aBTOLMPKYNAUm-
OHHbIM pacxofoMepaMm C MornepeMeHHbIM U3MEeHEeHWEM HarnpaBrieHus
npoxoxaeHus Y3C. OcobeHHOCTbIO YnbTpPa3BYKOBOro pacxogomepa
Takoro Tuna 4BMSETCHA MnonepemMeHHoe @YHKUNOHUPOBaHME [ABYX
cuHxpokoney. CuHxpokornbua obpasoBaHbl NPUEMHO-NepeaaroLLnm
TPaKTOM pacxofomepa, COCTOAWMM U3 3neKkTpoHHon Yactu (Bl u ka-
6enu ceasm ¢ NOA) n akyctnyeckoro Tpakta (M3A — xumagkocTtb — [13A).

1.5.1.2. DnekTpudeckue 3oHAUPYOLLME UMMYINbLCbl, reHepupyemble BI1, none-

Puc. 1.

pemMeHHO noctynatoT Ha M3A1 n NM3A2 (puc.1).

|
N3A1
[ /
!\\\\\
AN
Vv AN
— L Ay, A D
v-sinG::;j\
\\ C
/ /
N3A2
|
||
B

Cxema npoxoxaeHusa Y3C.

Y3C, nanyvyaembin ogHum M3A, npoxoauT Yepes ABMXKYLLYIOCS MO
TpybonpoBoay XnAKoCTb U BocnpuHumaetca gpyrum MNOA. MNpu aBuxe-
HAW SKWOKOCTUM MPOMCXOOUT CHOC YNbTPa3BYyKOBOM BOJSHbI, KOTOPbIV
NPUBOOUT K M3MEHEHUI0 BpeMeHWn pacnpocTpaHeHuss Y3C: no noToky
xungkoctn (o1 MBA1 k NBA2) BpeMsa NPOXoXAeHUs YMEHbLUAeTCH, a
npotus notoka (ot MN3A2 k N3A1) — Bo3pacTaeT. PasHOCTb BpeMeH
npoxoxaeHusa Y3C no akyCTU4eCcKoOMy TpakTy Mo 1 NPOTUB NOTOKAa XuA-
koctn dT nponopunoHanbHa CKOPOCTW MOTOKa V W, crnefoBaTenbHO,
ob6beMHOMY pacxoay xuakocty Q.
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1.5.1.3. MNonHoe BpeMsa NpPOXOXOeHUst curHana no cuHxpokonsuy T1 (Mpy pac-
npoctpaHeHnn Y3C no notoky) u T, (MpOTMB MOTOKA) onpenensieTcs
BblpaXXeHUeM:

D

v-Sin0
— 1F—|+T +T ,
C-COSG( c J an,2 3B1,2

Tio =
roe D — BHyTpeHHU anameTp Tpy6Gonposoaa;

C — CKOPOCTb pacnpocTpaHeHns Y3C B HENOABUKHOW KUAKOCTY;

0 — yron mexagy HanpasrieHMem pacnpocTtpaHeHust Y3C u nnocko-
CTbl0, NEpNeHANKYNAPHOM ocn TpybonpoBoAaa;

V — CKOPOCTb XXWMOKOCTW, yCpeaHeHHas BOOMb YNbTPa3BYKOBOro ny-
ya;

Ton12 — BPEMS MNPOXOXOEHMS CUrHaNa no 3MEeKTPOHHOW YacTu
CMHXPOKOMbLA B OOHY M APYryt CTOPOHY COOTBETCTBEHHO;

Tse12 — Bpemsa npoxoxaeHns Y3C B 3BykoBogax [MOA n cTeHkax
TpybonpoBoga (ona HaknagHbix M3A) B 0OHY 1 ApYryto CTOPOHY COOT-
BETCTBEHHO.

1.5.1.4. PasHocTb BpeMeH npoxoxaeHna Y3C no akyCcTUYecKOMy TpakTy Mo u
NPOTUB NOTOKa XUAKOCTU AT onpeaenseTca no popmyne

v-1go

02

AT=T2—T1=2-n-D- +dT0,
roe n — KoaduuneHT, 3aBUCALLUN OT cxeMbl ycTaHoBku [1OA (puc.2):
n=1 — npu yctaHoske N3A no Z-cxeme unu B U-KONeHo;
n=2 — npwu yctaHoske N3A no V-cxewme;
dTg = (Ton1 — Tan2) + (Tag1 — Tag2) — CMeLLeHWE HynA pacxogome-

pa (pasHOCTb BPEMEH MPOXOXAEHUS CUrHamna Mo 3MeKTPOHHOW 4YacTu
CUHXpOKoSbLa 1 3BykoBogam MA3A B o4HOM M ApYyroM HanpaBrneHun).

OTctoga CKOPOCTb XKMOKOCTU, yCpeaHeHHas BOOSMb YNbTpa3BYKOBO-
ro nyya, onpeaensieTcs Kak:

2
c

- & T, -Ty)=dT,].

V=2 D o1ge (T2 - T1)-dTo)

3HayeHue pacxoga BblvYMUCNAETCA B COOTBETCTBUU C BblpaXXEHNEM!

_n~D2
4

Q v-Kp,
roe K: = vep/V — ruapoanHaMmyeckuin KoadmuLmMeHT.

MpapoanHamumyecknn KoadpdpuUMeHT npeactasnseT cobon OTHO-
LLIeHNe cpefHen CKOPOCTU MOTOKa XUAKOCTU B TPYOOMNpPOBOAE V¢p K CKO-
POCTM NOTOKA XXUAKOCTU V, YyCpeaHEHHOM BAOSb YNbTPA3BYyKOBOroO fy4a.
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1.5.1.5.

OH BbIMMNCNAETCA Ha OCHOBE BBEAEHHbIX 3HAYEHWUIA LLIEPOXOBATOCTM
CTEeHOK TpyGonpoBoaa, BA3KOCTU KOHTPONMPYEMOM KUAKOCTU, BHYTPEH-
Hero guameTpa TpyGonpoBoAa, M3MEPEHHOro 3HAYEeHUs CKOPOCTU Mo-
TOKa.

O6bem xunagkoctn V 3a uHtepBan BpemeHn T onpegensieTca B Co-
OTBETCTBUU C (POPMYIIONn:

v=[Q(t)-dt
0

M3meHeHne ckopocTu pacnpoctpaHeHus Y3C B paboyen Xuako-
CTW, CBSA3AHHOE C M3MEHEHMEM TemnepaTypbl, AaBNeHUs U/unu cocTaea
XMOKOCTW, BBUAY HEM3MEHHOM ANMHBI aKyCTUYECKOro TpakTa, yunTbiBa-
eTca B npubope nytem onpeaeneHnss NosyCyMmbl BpEMEHU NpoxXoxae-
Hua Y3C pacctosiHus mexay MNoA XT:

_Ti+To
-2

=T

B pacxogomepe OByxfny4eBOro MCMOMHEHMS, NMOCTPOEHHOro Ha Gase
ABYXKaHanbHOro namMepuTens, Ha oauH Tpybonposog (UY) yctaHasnu-
BatoTcs ase napbl M3A. lpn 3TOM namepeHne pacxoga no Kaxgomy
nydvy BefeTcs He3aBUCMMO, a U3SMepPEHHOE 3Ha4YeHne pacxoga B Tpybo-
npoBoAe BbluMcnsaeTcsa no opmyne

Q=W1-Q+W5-Qp,

roe Wi=W»=0,5 — BecoBble K0addumUumneHTbl ansa kaxgon napbl MNM3A
(kaxxgoro ny4a);

Q1, Q2 — pacxoa, U3MepeHHbIN Mo nyyy 1 1 ny4vyy 2 cOOTBETCTBEH-
HO.

B pacxogomepe 4eTbIpexrny4eBoro UCMOMHEeHUs, MOCTPOEHHOrO Ha
6ase yeTblpexkaHanbHOro M3MepuTens, Ha oauH Tpybonposon ycTa-
HaBMMBAOTCS YeTblpe Napbl AaT4MKoB. Mpu 3TOM M3MepeHne pacxoaa
No Kaxxgomy nydvy BedeTcsl He3aBWCKMMO, a U3MEPEHHOe 3HaYeHne pac-
xoaa B TpybonpoBoae BbluUCHSieTC Mo hopmyre

Q=W;-Qq+W5-Qp +W3:-Q3 +Wy4-Qq,

roe W1=W,=0,1382; W,»=W3=0,3618 (npu pasmewieHumn N3A no xop-
AaM B COOTBETCTBUM C UHCTPYKLMEN MO MOHTaXY).

1.5.1.6. 3HayeHune pacxoaa onpenensdeTcs Npu BbINOSIHEHUM YCINOBUS:

QOTC < Q1

roe Qorc — MMHUMAanbHOE 3Ha4YeHne pacxoaa (HWKHAA oTceyka), M3/t-|;
Q — TekyLee 3Ha4YeHue pacxoaa, M3/,
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PekomeHayemoe 3HavyeHue HUXKHEN OTCEeYKM COOTBETCTBYET CKOPO-
ctn notoka 0,035 m/c.

Ecnu BbinonHsetcs ycnoene Q < Qqre, TO B pacxogoMepe n3me-
peHHoe 3HayeHue pacxoda NpupaBHUBAETCS HyINio, NpekpalaeTcs Ha-
konneHne obbema, Bblgada MMMyNbCOB Ha YHMBEPCAINbHOM BbIXoAe, a
TOK Ha BbIXO[l€ CTaHOBUTCS PaBHbIM HWXXHEMY 3HAYEHMWIO AManasoHa.

MNpwv BbINOMHEHUN ycnoBus Q > Qmax (A€ Qmax COOTBETCTBYET CKO-
poctn notoka 10,6 M/c) namepeHne pacxoga NPOAOIHKAETCHA, HO npe-
KpallaeTcsi HakonmeHne U apxmBupoBaHne obbema, Bblgada MMMyIib-
COB Ha YHMBepCaribHOM BbIXOA€e, @ TOK Ha BbIXOA4e CTAHOBUTCHA pPaBHbIM
BEPXHEMY 3HAYEHMIO AnanasoHa.

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

NM3A wmoryT yctaHaBnusaTbCs Ha TpybornpoBoa no creayowmm
cxemam (puc.2):

- Z-cxema — NOA pasmelwlaloTca Ha MPOTUBOMOSOXHbLIX CTeHkax LY B
NAOCKOCTK, npoxoasuen saonb ocn WY (ycTaHoBKa «no AvameTpy»)
nnbo napannensHo ocu LY (ycTaHOBKa «MNO XOpAe» — TONbKO BPE3HbIe
M3A); npn atom curHan ot ogHoro MNM3A Kk gpyromy npoxogut 6e3 oT-
pa)xeHusi OT BHYTPEeHHeN noBepxHocTn UNY;

- V-cxema — lN3A yctaHaBnusarTcsa BAOMb O0AHOM cTeHkn LY B nnocko-
CTn, npoxogsawen saons ocu UY; npu atom curHan ot ogHoro MNM3A no-
nagaeT K gpyromy rnocrie oTpaxXeHuUs OT BHYTpPeHHeW noBepxHocTn NY
(Mpn ogmnHakoBOM 3HaveHun yrna 6 Y3C npoxoaut B ABa pasa 60sb-
LA NYTb, YEM NpU Z-CXeMe);

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

NaA NnaA YnbTpa3ByKoOBOWA

/ nyy

I
. 5 MNoA
YnbTpa3BykoBON YnbTpa3BykoBon
ny4 ny4
a) no Z-cxeme 0) no V-cxeme B) B Y Tuna U-koneHo

Puc. 2. Cxembl yctaHoBKM MDA Ha TpybGonpoBoae.
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MpoOonbHLIN Yron ycTaHOBKU Bpe3HbiX M3A B NpAMOMNNHENHbIN NY
(yron mexagy ocbto Bpe3Horo N3A 1 nNnockoCcTbio, NepneHanKynspHoOm
ocu TpybonpoBoaa) MOXeT nexaTb B AnanasoHe oT 20° go 70°, peko-
mMeHayemoe 3HaveHne — ~ 45°. lpun D,>2000 amManasoH OonycTUMbIX
3Ha4YeHur NPoaOoSbHOroO yrna yctaHoBkM BpesHbix NMOA onpepensertcs
Xapaktepuctmkamm obbekTa pasmeLlenus M.

1.5.1.8. 3oHanpoBaHME NOTOKa XNOKOCTM MOXET NPOU3BOAUTLCA OLHUM, OBYMS
UK YeTbipbMs fydamu (puc.3).

N3A1 M3A1.2
0
S

N3A2 M3A2.2
a) 6)

N3A1.1

N3A2.1

NnaA1.1

N3A2.1

B)

N3A2.2

NaA1.2

r)

a) o0Hornyyesoe 30HOUposaHue o duamempy;
6) dsyxny4esoe 30HOUposaHue o xopde (05151 epe3Hbix MOA);
8) dgyxsiydegoe 30HOUpos8aHue o duamempy;
2) yembipexnydegoe 30HOUposaHue rno xopde (05151 epe3Hbix [1OA).

NnaA1.1

N3A4.1

NaA1.2

N3A4.2

Puc. 3. PacnonoxeHune nap NMN3A no ceyeHuro TpybonpoBoaa npu pasnuu-
HbIX CNOco6ax 30HANPOBAHUA NOTOKA XXUAKOCTW.

BoamoxHble BapuaHTbl ycTaHoBKM MOA ykasaHbl B Tabn.3.

Tabnuua 3

Bug
30HAMPOBAHUS

1-nyyeBoe

2-ny4eBoe

4-ny4yeBoe

Cxema
ycTtaHoBku NMOA

Y tuna
U-koneHo

Z-cxema

V-cxema

Z-cxema

V-cxema

Z-cxema

Pacnonoxenue
nap MNoA

no ocu
NOTOKa

no anametpy

no
xopae

no gnametpy”

no
xopae

D, 1Y, mm

<50

>150

>400

BpesHble
MoA

+

+ +

+

HaknagHble
MN3A

- +

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

BTopuyuHbIM U3MepuTenbHbIN NpeobpasoBaTenb

Moaynb 06paboTku AaHHbIX

Mnarta Bbluucnurens

UHaukatop |« > - » RS-232
KomMbuHupoBaHHbLIN < » RS-485
Mogynb
» YHUMBepC. BbIXop,
KnaBuatypa >
—————————— .
| CepBUCHbIN MoAyIb b—_l{_l__, | Boixoge
- _——_ CEepPBUCHbLIX
> CepBUCHBbIN MoAYyIb B e mMoaynen
Moaynb | T e -——-+ |- o
BUN !
/) !
v L A nanran |
1 ! : Apantep |
Mnata usmeputens =~ %1 TOKOBOro |
~36 B | BbIxoga |
=24B 1 | 50y Y O O Y O Y e
I
\/
v v v v vy v v TokoBbI cUrHan
Merounm o KHERIEENEIE
BTOPUYHOIO < || < < || < < || < g <
oflof|(o]of||o]la]||lea]]|le
nuTaHuA cllellelle]]|lelle]]|e]le
T NMepBUYHbIE Npeobpa3zoBaTenu
~220B 50y pacxopaa

BWI — BCTPOEHHbIN UCTOYHUK MUTAHUSA

Puc. 4. CTpykTypHasa cxema 4yeTblipexKaHaribHOro pacxogomepa.

Pacxogomep-cyeTunk ynbTpa3BykoBOM MHOrokaHanbHbin «B3JIET
MP» cocTouUT 13 OAHOro UM HEeCKONbKUX NepBUYHbLIX NpeobpasoBaTe-
neun pacxoga u BTOPUYHOIO M3MepuUTenbHOro npeobpasosaTens.

MepBnYHLIN Npeobpa3oBaTenb pacxoda npeacrtaenseT cobon cne-
UnanbHO M3rOTOBIIEHHbIN U3MEpPUTESNbHbBIA Yy4acTOK (OTpe3oK Tpybbl C
npucnocobneHnamm ana yctaHoskm NMN3A n MmoHTaxa B TpybonpoBos) ¢
YCTAHOBIEHHBbIMW Ha HEM OAHOW, ABYMS MNKN YeTblipbMsi napamu MNOA
N3 KOMMeKTa pacxogomMepa.

Bo3amoxxHo ncnonb3oBaTb B kKavectBe NY gencreytowmn Tpybonpo-
BOZ Hagnexalwlero KadecTtBa W COCTOSIHMA MoOcne MNOAroTOBKU €ero K
MOHTaxy M3OA.
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KonuyectBo nepBu4YHbIX NpeobpasoBaTenen, BXOOAALMUX B COCTaB
pacxogomepa, u konudectso nap MN3A, yctaHaBnuBaembix Ha MY, on-
pefendeTcs BUOOM UCMOMHEHUs pacxogomepa.

BTopuuHbIn namepuTenbHbIi npeobpasoBaTtenb COAEPXKUT U3MeEpU-
Tenb, YNPaBnsoLWnn 3NeKTPOaKyCTUYECKMM 30HaupoBaHMeM n obpaba-
TbiBaOLWMIA U3MEPUTENbHbIE CUTHASbl, U BbIYUCINTESb, BbIMOMHAOLNNA
BTOPUYHYIO 06paboTKy M3MepUTENbHOM UMHOPMaUUN N XpaHeHue pe-
3ynbtatoB namepeHnn. ObmMeH JaHHbIMU MeXAy nnatamu nameputens
N BbIYUCNUTENS OCYLLECTBISAETCA MO BHYTPEeHHeMy WHTepdency RS-
485.

[na obecneyeHnsa BHELHUX CBA3EM pacxogoMepa Ha nnaTte Bbl-
YNCNUTENS YCTAHOBMEH 3NEKTPOHHbIN KOMOUHUPOBAHHLIN MOAYIb YHU-
BepcarnbHOro BbIxoda M nocrnegoBaTeribHbIX UHTepdencoB RS-232 un
RS-485.

Kpome Toro, mo 3akasy Ha nnaTy BblYUCAUTENS LOMOSHUTESbHO
MOXHO YCTaHOBWUTb [0 ABYX 3MEKTPOHHbIX CEPBUCHbLIX MOAYSen BHELL-
HUX CBSI3EN:

- OOQVH 1NK ABa 4-KaHarnbHbIX MO4YNS YHUBEPCArbHbIX BbIXOA0B;
- MOAYfb TOKOBOrO BbIXOAA;
- MoayInb MHTepdenca Ethernet.

B pacxogomepe c OByMA U Gonee KaHanamu U3MepeHuid oguH 4-
KaHamnbHbIA MOAYMb YHMBEpPCAlbHbIX BbIXOOOB YCTaHaBNMBaeTcs Mo
YMOMNYaHWIO.

Mpu HeobxoanmocTn obecrnevnTb 6onee ogHOro TOKOBOrO BbIXoAda
ncnonb3yeTcs BHELWHWW ajanTtep TOKOBOro Bbixoda, npeobpasyrolni
YaCTOTHbIN curHan (curHarnbel) CEPBUCHOrO MOAYNA YHUBEPCarnbHbIX Bbl-
XOJ0B B TOKOBbIW CuUrHarn (curHarnsi).

YnpaeneHne paboTon pacxogomepa U nHankauumsi U3SmepuTernbHON,
YCTAHOBOYHOW, OWMArHOCTUYECKOW, apXMBHOM WHdopMauun obecneyu-
BaeTCsa C MOMOLLBIO KraBmaTypbl U rpadmuyecKkoro Xnakokpuctannumye-
ckoro uHgukatopa (PKKWN). KK obecneunBaeTt BbIBOA YETbIpEX CTPOK
andasuTHO-UMdpoBon MHopmaumm npu 20 cumBonax B cTpoke. [le-
puog o6HOBNEHUA TeKywen nHgopmaumm Ha akpaHe KKW coctaBngaer
1c.
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1.5.3. Buabl ncnonHeHumn

B 3aBMCMMOCTM OT HasHa4yeHnAa u ycnosvu7| npUMEeHeHnAa MoryT no-
CTaBnNATbCA pa3rindHble UCMOJNTHEHUA pacxXxogoMepoB.

1.5.3.1. UcnonHeHne pacxogomepa no HasHaYeHWo onpenenseTcs KonmyecT-
BOM N3MEPUTENbHbLIX KaHanoB U CXeMOW 30HAMPOBaHUA noToka. Bapu-
aHTbl UICMONHEHUS pacxogomepa npmeeaeHsl B Tabn.4.
Tabnuua 4
Konuyectso Konuyectso M1
WcnonHeHve Cxema
N3MepuUTEnbHbIX (KOHTpONUPYEMbIX
pacxofomMepa 30HAMPOBAHWUS
KaHarnoB Tpyb6onpoBoaoB)
YPCB-510I1/ YPCB-510 1 O4HOJyYeBas 1
YPCB-520I1/ YPCB-520 2 ofHony4vyeBas 2
YPCB-522[1/ YPCB-522 OBYXJy4eBas 1
YPCB-530I1/ YPCB-530 3 ofHoOny4yeBas 3
YPCB-540I1/ YPCB-540 O4HOJyYeBas 4
YPCB-542I1/YPCB-542 4 AByXxny4yeBas 2
YPCB-54411/ YPCB-544 yeTblpexsyyeBas 1

1.5.3.2. B 3aBucmmoctn ot ycnosun npumMeHeHusa npubopa Ha obObekTe BO3-

MO>XHa nocCTaBKa pacxoaomMmepoB crnenyrwnx NCMNOSNTHEHUNA:

- MOMEeX03alLNLLEHHOTrO;
- B3pbIBO3aLLMLLEHHOrO;
- MOPO30yCTONYMBOTIO.

[MomexoycTonumBoe McnonHeHne obecneynBaeTcs MUCMNONb30BaHU-
eM cumMmeTpuyHon ceaasm Bl ¢ NMOA ¢ NnoOMOLLbIO YCTPOWUCTB Corfnacyto-

LLINX.

BapbiBO3alumLLLEHHOE NCNOSTHEHE pacxodomepa B COOTBETCTBUN C
rnason 7.3 «[lpaBun yCcTponCTBa 3NEKTPOYCTaHOBOK» obecnevmBaeTcs
ykomnnektoBaHveM ero N3A nckpobesonacHoro ucnonHeHus u 6roka-
MU UCKpo3awmnTHbIMU (BIA).

YpoBeHb B3pbIBO3aLLNTLI — «0COBOB3PbIBOBE30NACHbIN».
Bua B3pbIBO3aLNTLI — «MCKpODEe3onacHasa anekTpudeckas Lenb».
Mapk1poBKa B3pblBO3aLLMUThI:

- [MOA — «OEXxialIBT6 X»;
- BU — «[Exia]llB».

OnucaHve B3pbIBO3aLUMULLEHHOIO UCMOMHEHUs pacxogomMepa, ero
MCNONb30BaHUSA MO HA3HAYEHUIO, TEXHUYECKOro OBCNYyXMBaHUA U T.4.
N3NOXEHO B AOKYMeHTe «Pacxogomep-cyeTyunk ynbTpassykoson YPCB.
BapbiBo3almieHHoe wucrnonHeHne. PykoBOACTBO MO 3KcnnyaTauumy».
B60.00-00.00 P3.

Mopo3oycTon4mMBoe UCMNOMHEHWE pacxogoMepa MOXeT IKCnyaTu-
poBaTbCA NPV OTpULATENBHOM TeMnepaType OKpyXarLlero Bosayxa ao
MuHyc 40 °C. lNpu 3TOM He npegycmaTpuBaeTCcsl UCMOSb30BaHUE Xna-
KOKpUCTanInM4yeckoro nHavkaTopa u knasmatypbl npubopa.
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1.5.4. Pexxumbl paboTbl
1.5.4.1. Pacxogomep uMmeeT Tpu pexnma paboTbl:
- HACTPOWKA — pexvim HacTPOMKN 1 NOBEPKMU;
- CEPBUC — pexum noaroToBKM K aKCnnyaTaumm;
- PABOTA — akcnnyaTaunoHHbIN pexnm (pexxmm nosib3oBaTens).

1.5.4.2.

Pexumbl oTnnyatoTcs ypoBHEM J0CTyrna K MHgopmauun (MHOMUM-
pyemMon Ha gucnnee n/wunu nepegasaemoun no nHtepgencam RS-232,
RS-485, Ethernet) n BO3MOXHOCTSIMX MO M3MEHEHUIO YCTAHOBOYHbIX
napameTpoB pacxogomepa.

HanBonblumnmMy Bo3aMoxHocTaMu obnaaaeT pexxum HACTPOVIKA. B
3TOM pexume MHAMLMPYIOTCA BCE NapaMeTpbl U BO3MOXHA Moanduka-
LM BCEX YCTAHOBOYHbIX NapameTpoB. HanMeHbLIMMM BO3MOXHOCTAMM
obnapgaet pexum PABOTA.

YnpaeneHne paboTon pacxogomMepa B pasfivyHbIX pexmmax MoOXeT
OCYLLECTBNATLCA C KraBuaTypbl U OPraHM30BaHO C MOMOLLBID CUCTEMDI
MEHIO U OKOH pasHOro ypoBHSl, oTobpaxaembix Ha aucnnee. MNMNopagok
ynpaBneHus, cuctema nHankauum, B3ammMoCcBs3M MEHIO U OKOH, a TaKkxke
Tabnuubl NapamMeTpoB, UHOMLMPYEMBIX HA AUCnnee, NpMBeaeHbl B Yac-
T |l HacToswero pykoBoacTBa.

Ynpaensatbe paboTon pacxogoMepa MOXHO Takke No uHtepderncam
RS-232, RS-485, Ethernet.

Pexum paboTbl 3agaeTtcs komMbuHauuen Hannuus / oTCYyTCTBUS 3aMbl-
KaHMS1 C MOMOLLbIO NepeMblYeK KOHTaKTHbIX nap J3 n J4, pacnonoxeH-
HbIX Ha Moayne (cybbnoke) o6paboTkn AaHHbIX (CM. puc.A.2 MNpunoxe-
HUA A).

CooTtBeTcTBME KOMOMHaUMKA pexumam paboTbl npuBeaeHO B
Tabn.5, rae « + » — HaNWuMe 3aMblKaHWUS KOHTAKTHOW Napbl, @ « - » —
OTCYTCTBME 3aMbIKaHUS.

Tabnuua 5
Pexxum paboTbl JI§OHTaKTHaH rlapja 7 HasHaueHune pexnma
PABOTA - - Okcnnyaraums
CEPBUC ) + lNopgroTtoBka
) K aKkcnnyarauum
HACTPOUKA + - Hactpoiika

1.5.4.3.

Pexxum PABOTA — 3TO pexum akcnnyaTauum pacxogomMepa Ha ob6bek-
Te.

B pexume PABOTA nonb3oBaTtenb MMeeT BO3MOXHOCTb npocmart-
puBaThb:

a) uaMepsiemMble 3HayeHus1 napameTpoB: 06bLEMHOro pacxoga, o6bemos,

HaKoMMNeHHbIX NpU NPSAMOM U 0OpaTHOM HanpaBneHUN NOTOKa, a Takxke
nx anrebpanyeckon CyMmbl, CKOPOCTU OBUKEHMUS XKUOKOCTU;

6) cooepXnMmoe apxmMBOB M XXYPHaNoB (3a MCKNIOYEHUEM XKYPHANoB peru-

CTpauun M3MEHEHUN PEXNMOB U AENCTBUIN NOMb3oBaTenNs);
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B) KOH(UrypaunoHHbIe MapameTpbl: pexuMm nepexoga NpUOOPHBLIX YacoB
Ha «3UMHeex»/«neTHee» BPEMS], TUMbl YCTAHOBMNEHHbLIX CEPBUCHBLIX MO-
Aynen n xapakTepUCTUKN BbIXOAOB;

r) napameTpbl paboTbl:
- NOKa3aHnsA NpMBOpPHbIX YaCcoB;
- NnapamMeTpbl CBA3K No nHTepdencam RS-232, RS-485, Ethernet;
- BpeMS Havarna v NpoJoImiknTenbHOCTb HewTaTHbIX cutyaunn (HC);
- CNoBa COCTOSAHNA N3MEpPUTENbHbBIX KaHAsoOB U BbIXOA0B.

B pexume PABOTA nonb3oBaTernb MMeeT BO3MOXHOCTb 3afaBaTb
3HayYeHus 403 M BbINOMHATL Npoueaypy A03UPOBaHUS; yCTaHaBnMBaTb
napameTpbl paboTbl No uHTepdencam RS-232, RS-485, Ethernet: ce-
TeBon agpec npubopa, CKopocTb paboTbl, ANUTENLHOCTL 3a4EPXKKMU,
naysbl 1 T.A4.

1.5.4.4. Pexxum CEPBUC — 370 pexum noaroToBKM pacxogomMepa K SKkcnnyara-
UMK Ha obbekTe.

B pexume CEPBUC pononHUTENBHO (MO OTHOLUEHUID K pPeXumy
PABOTA) BO3MOXHO:

a) npocMaTpuBaTb XypHarbl perucTpauun N3MeHeHUn pexMmoB 1 XXypHan
JencTBMN Nosib3oBaTens;

6) npocmaTpuBaTb U UBMEHATD:
- NapameTpbl NEPBUYHOIO NpeobpasoBaTensi pacxoaa;
- MapameTpbl HACTPOWKN Ha CUrHarm;
- napameTpbl 06paboTkn pe3ynbTaToB U3MEPEHNS;
- TEXHONOrM4yeckne napameTphbl;
- eJUHULbI U3MepeHus pacxoga (o6bema) [M°/y; m/c; n/mun (M3 n)];
- TUNbI N 3HAYEHUSA NapameTpoB MOAYMEN BHELLHNX CBA3EN;
- HACTPOWNKM MHTEPBANbHOIO apXunBa;
- MoKa3aHus NpUBOPHbIX YaCcoB;
- pexuM nepexoa NpMOOPHbIX YACOB Ha «3MMHEE»/«NeTHeEE» BPEMS;
B) NPOBOANTb KannbpoBKy Ha 0ObeKTE;
r) OBHYNATb CHETYMK OO BEMOB;
[) NpoBOAUTL MHULUManNu3aumo npnbopa;

e) oumaTtb XypHarbl (32 UCKMOYEHNEM XypHana permctpauum namMeHe-
HU PEXNMOB) N apXMBbI.

1.5.4.5. B pexume HACTPOWMKA BO3MOXHO mpocmaTpvsaTth W mMoamduLmpo-
BaTb BCe NapameTpbl 6e3 NUCKIYEHMS.

B pexume HACTPOWKA pononHuTenbHo k pexumam PABOTA u
CEPBWC moxeT nponsBoanTbCS:

- oBepKa pacxoaomMepa;
- 3anncb B NaMATb 3aBOACKOro HoMepa npubopa.
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1.5.5. BHewHune cBA3MN
1.5.5.1. NocnepoBaTernbHblE UHTEPGENCHI

lMocnepoBaTtenbHble UHTEpdencbl RS-232, RS-485 n uHTepdenc
Ethernet nossonswT ynpaBnsaTb NpubOpoOM, CUMTbIBaTb U3MEPUTESb-
HYI0, apXMBHYIO, YCTAHOBOYHYIO N AMArHOCTUYECKY0 MHpopmauuio, Mo-
AndrumpoBaTb YCTAaHOBOYHblE napameTpbl. [locnegoBaTtenbHble WH-
Tepdencobl RS-232 n RS-485 nogaepxumsatot npotokon ModBus (RTU
ModBus 1 ASCIlI ModBus), npuHATLIN B Ka4eCcTBe CTaH4APTHOrO B Npu-
B6opax dpupmbl «B3JTET».

NHTepdenc RS-232 moxeT MCnonb3oBaTbCA ANA HENOCPEOCTBEH-
HOW CBSI3M C NepcoHarnbHbIM KoMnboTepoMm (MK):

- No kabento (Npun AnMHe NHUK CBA3N 40 12 Mm);

no TeriePOHHOM NUHUKU (C NOMOLLLIO TeneOHHOro Moaema);
no paguokaHany (c noMoLlb paguomonema);

no nuHuM umdgposou ceasm ctaHgapta GSM 900/1800 MI'y ¢ nomoLwbio
apantepa cotoBomn cBa3n «B3JIET AC» ncnonHenmns ACCB-030.

[anbHOCTb CBA3WM NO TernegOoHHOM NUHUN, pagunokaHany uin KaHa-
na coToBOM CBSA3U onpepenaeTca UX Xxapaktepuctnkammn.

NuTepdenc RS-485 obecneunBaeT cBs3b No kabento B rpynne m3
HECKONbKMX abOHEHTOB, OOHUM U3 KOTOPbIX MOXeT 6bITb MK, npu anu-
He nuHuK ceasm o 1200 m. MNpu Hanuumm B rpynne nNpMbopoB pasHbIX
npoussoauTenen Ons B3aMMHOrO COrnacoBaHWUs MPOTOKONOB OBMeHa
MOXeT ucnonb3oBaTbCA agantep ceTeBblx npoTokonos «B3JIET AC»
ACTI1B-010.

MoagkntoyeHne agantepa cotoBon cBa3m ACCB-030 k nHtepdency
OAVHOYHOro Npubopa mnn K NUHUM CBA3W rpynnbl NPpUOGopoB AaeT BO3-
MOXXHOCTb NepeaaBaTb MHOPMAaLMIO NO KaHary COTOBOW CBS3W, B TOM
yucne u B VIHTepHerT.

Mcnonb3ys kaHan COTOBOW CBA3M MOXHO Ha ©ase nporpammMHOro
komnnekca «B3JIET CIl» opraHu3oBbiBaTb AUCMNETYEPCKYO CeTb ANs
MHOMMX OOUHOYHBLIX U rpynn NpMbOpOB Kak OAHOTUMHbLIX, TaK U Pa3HO-
TUMNHBIX MO Ha3HaYEeHWUIO.

CkopocTb 0bmeHa no uHtepdencam RS-232 n RS-485 (ot 2400 go
19200 bop), a Takke nNapamMeTpbl CBA3W yCTaHaBNMBAKOTCA Nporpamm-
HO.

BHUMAHUE ! He ponyckaeTca ogHOBpeMeHHOe MUCMNOofib30oBa-
Hue nHrepdencoB RS-232 n RS-485.

NHutepdenc Ethernet ucnonbsyetcs ans cessm npubopoB B fo-
KarnbHOW CeTU, a TakKe MOXET UCMNonb3oBaTbCa And obMeHa AaHHbIMU
yepe3 WNHTepHeT mexay npubopamm NokanbHOWM CeTU U yAaneHHbIM
KOMMbloTEpPOM (KOoMMbtoTepamu). OBMEH OCyLLEeCTBNAETCA Yepes L3
nokanbHOWM ceTn, umetoLmnin cobcTeeHHbIN (rnobansHein) IP-agpec. Mpu
obmMeHe [aHHble ynakoBbIBalOTCA B CTek npoTokonoB Ethernet / IP /
UDP / TFTP / ModBus. [llogaepxuBaetca Takke npoTtokonn ARP
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(Ethernet / ARP), koTopbii ucnonb3dyetcsa ans onpepeneHns MAC-
agpeca ysna no IP-agpecy 3anpoca.

1.5.5.2. YHuBepcanbHble BbIXOAb!

Pacxogomep B 3aBMCMMOCTU OT KONMYecTBa YCTAHOBIIEHHbLIX cep-
BMCHbIX MoOAynewn yHuBepcanbHbiX BbiIxogoB (cm. n.1.6.1.2) moxert
nvetb OoT 1 Ao 9 ranbBaHWYECKU pa3BA3aHHbIX YHUMBEPCAaribHbIX BbIXO-
[0B.

HasHayeHnss yHuBepcarnbHbIX BbIXOOOB, pexuMbl paboTbl, napa-
MEeTPbl BbIXOAHbLIX CUrHANOB, a TakKe OTKIYEHWe BbIXOAOB 3a4alTcH
nporpaMMHbIMKU yCTaHOBKaMu. BO3MOXHble 3HayeHusi yCTaHOBOK Ans
pasfiMyHbIX PEXNMOB NpuBeaeHbl B Tabn.b.6, b.7 yactu |l HacToswwero
pyKOBOLCTBA.

Cxema OKOHEYHOro Kackaga BbIXOOOB W OMMcaHue ero paboThbl
npueeaeHo B [Npunoxenun b.

e B yacToTHOM pexume paboTbl Ha OTKPbITbIA BbIXOA4 BbldaeTcd WUM-
nynbCHasa NOCNeAoBaTENIbHOCTL TUMa «MeaHgp» CO CKBaXXHOCTbO 2,
yacToTa crnefoBaHNA KOTOPOW MPOMOpLMOHaribHa TeKyLweMy 3Ha4YeHUo
pacxoga. BoamoxHo macwTtabupoBaHme paboTbl YaCTOTHOrO BbIXoAa
nyTeM NPOrpamMMHON YCTAHOBKM 3HAYEHUSI MakCMMaribHOM YacTOThbl pa-
00Tbl BbiIxoAa Fuake, KO3(pduumneHta npeobpasoBaHusa Bbixoga KP, a
Takke HWKHero Qun 1 BepxHero Qg NOPOroBbIX 3HAYEHUI pacxona, co-
oteeTcTBYtOWMX YacTtoTe O 'y u Fyae Ha Bbixoge. MakcumanbHO BO3-
MOXHoe 3HayeHune Fyaxe — 3000 IMu.

e B umnynbcHoOM pexunme paboTbl Ha OTKPbITbINA BbIXOA KaXayto CeKyHay
BblJaeTcsa nadka UMMNynbCoB, KONIMYECTBO KOTOPbLIX C y4EeTOM Beca UM-
nynsca K, cooTBeTcTBYyeT 3HayeHMIO 0Obema, U3MepeHHOMYy 3a npe-
Ablayuwlyto cekyHay. MakcumanbHO BO3MOXHAas 4acToTa crefoBaHus
UMMYNbCOB B Nayvke (Tuna «MeaHgp» Co CKBaXXHOCTbIo 2) — 500 My,

e [Ina npaBunbHOM paboTbl YHMBEpPCamnbHbIX BbIXOAOB B pacxogomepe
npeaycMoTpeHa npoueaypa aBToMaTMyecKkoro pacyeta KoadduuneHta
KP (umn/M*, uMn/n) B 4acTOTHOM pexxume v Beca umnynbca K, (M3/umn,
n/mmn) B UMMynbCHOM pexume.

Pacyet KP npousBoguTcsa No 3afgaHHbIM Mofnb3oBaTefnieM 3HadYeHu-
AM Qgn Y Qun U MaKCMManbHOMY 3HAYEHUIO YacToTbl Fyake, pacyet K, —
no 3agaHHbIM Qgn U ANUTENBHOCTUN BbIXOOHBIX MMMYSbCOB T B AManaso-
He oT 1 go 500 mc.

e B normyeckom pexume Ha BbIXO4e HanUuuio cobbiTUS (MK ero onpe-
AEeNEeHHOMY COCTOSIHMIO) COOTBETCTBYET OOMH YPOBEHb AIIEKTPUYECKOro
CuUrHana, a oTCyTCTBUIO COBbITUA (MM MHOMY €ro COCTOSIHUIO) — OpPYromn
YPOBEHb CUrHana.

[MporpammHO ons BbiIxo4a B NTOMMYECKOM PEXMME YCTaHOBKOW 3Ha-
YEeHUSs1 BbICOKMW UMM HU3KUM 330aeTCs aKTUBHbLIA YPOBEHb CUrHana
(AKTMB. yp.), T.e. YPOBEHb CUrHarna, COOTBETCTBYIOLINN HANU4YMKO CO-
ObITMA. DnekTpuyeckne napameTpbl ypoBHEN curHana ykasaHbl B [pu-
noxexnun b.
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Mpn HeobxoaMMOCTM MOXET OblTb Ha3HavyeHo cpabaTbiBaHWE Bbl-
X0[a B NIOrMYECKOM pexunme no 3agaHHOMy 3Ha4veHuto BepxHen (Q>Qay)
nnn HWkHen (Q<Q.y) ycTaBku no pacxoay.

e [lpy NpoBedeHUM [03MPOBaHWUS MapaMeTpbl curHana, nocTynawLwero
Ha BbIXOA, ONpeaensitoTCs peXxMMoM paboTbl (UMMYNbCHBLIA UK NOrK-
YeCKWUin) yHMBepcarbHOro Bbixoaa.

Ecnu yHMBepcaanbM BbIX0 pa60TaeT B UMNYJIbCHOM peXunume un
OnAa Hero 3agaHo Ha3Ha4deHune I'IapaM. <hmMn. o3 x>, To N0 OKOHYaHWIO
A03npoBaHUA Ha BbIXOO BbloaeTCcd OOUH UMNYIbC 3agaHHON ONUTENb-
HOCTMW.

Ecnu yHMBepcaanbM BbIX0O[ pa60TaeT B JTOTMYECKOM pexunme, 10
YpPOBEHb CUrHana Ha BbiXoAe M3MEeHAETCA B MOMEHT Ha4Yana un B MO-
MEeHT OKOHYaHUA 0O03npOoBaHUA.

BHUMAHMUE ! lNpu paboTe pacxogomepa B cocTaBe TEMIOCHETYM-
koB «B3JIET TCP», «B3JIET TCP-M» pekomeHgyeTcsi UCNoSb3oBaTb
UMMNYMbCHBIN peXnm paboTbl COOTBETCTBYIOLLEINO YHUBEPCANbHOIO Bbl-
xopaa.

1.5.5.3. TokoBble BbIXx0oAbl

OAnH TOKOBbLIN BbIXO4 MOXET OblTb peann3oBaH C NOMOLLbIO cep-
BMCHOrO MOAYIsi TOKOBOroO Bbixofa. HasHayeHne n napameTtpbl paboTbl
TOKOBOrO BbIXxofa Ha 6a3e cepBMCHOrO MOAyNsi yCTaHaBMMBAKOTCA Mpo-
rpamMHO. BO3MOXHble 3HayYeHuUst YCTaHOBOK npuBedeHbl B Tabn.b.6,
B.7 vactu |l HacTosLwero pykoBoacTBa.

"anbBaHU4eCKN pa3Bsi3aHHbIN TOKOBbIA BbIXOA CEPBUCHOMO MOAYNS
MoxeT paboTtaTb B 0OgHOM M3 Tpex AuanasoHos: (0-5) MA, (0-20) mMA
unu (4-20) mA.

HomunHanbHaa ctatndeckas XapaKTepuctTunka TOKOBOIro Bbixoga

IBI:lX - IM|/|H
Qv :QHn+(QBn_QHn)‘—| | )
Makc ~ 'MUWH
roe Qu — n3aMepeHHoe 3HaueHue pacxoga (M°/u; m3/c; n/MuH);

Q. — 3a4aHHOe 3HaYeHUEe HWXHEro Nopora Mo TOKOBOMY BbIXOAY,
COOTBETCTBYIOLLEE |y, M/Y4; M3/C; II/MUH;

Qan — 33j@HHOE 3HAYEHUE BEpPXHEro Mopora no TOKOBOMY BbIXOAY,
COOTBETCTBYIOLLEE lyaks, M/4; M/C; N/MUH;

lsux — 3HAYEHME BbIXOOHOIO TOKOBOIO CUrHama, COOTBETCTBYHOLLEE
N3MEepPeHHOMY 3Ha4YeHUo pacxoaa, MA;

[y — MMHMManNbHOE 3Ha4YeHne AnanasoHa paboTbl TOKOBOrO BbIXO-
aa (0 unu 4), MA;

lvake — MaKCMMarnbHOe 3HayeHue amanasoHa paboTbl TOKOBOrO Bbl-
xopa (5 unun 20), MA.

TokoBbIn BbIxod B AnanasoHax pabotbl (0-20) MA unn (4-20) mA
MoxeT paboTaTb Ha Harpy3ky conpoTusneHuem o 1 kOm, B guanasoHe
(0-5) MA — g0 2,5 KOM.
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[pyrve ToKoBble BbIXOAbl MOFYT ObITb peann3oBaHbl C MOMOLLbHO
apganTepoB TokoBoro Bbixoaa (MpunoxeHue B), nogknioyaemMblix K COOT-
BETCTBYIOLIMM YHMBEpPCAlnbHbIM BbIXOA4aM pacxogomepa, paboTarowmm
B YACTOTHOM peXume.

HasHadeHne u napamMeTpbl AaHHbIX TOKOBbIX BbIXOOOB orpeaend-
HoTCA HaCTpOIZKaMI/I COOTBETCTBYHOLWUMX YaCTOTHbIX BbIXOAOB U adanTte-
pOB TOKOBOIO BbiXo4a.

Honyctumasi AnvHa kabensi cBs3n No TOKOBOMY BbIXoZy onpeaens-
€TCSl COMPOTMBIIEHNEM JFIMHUM CBSA3U U BXOAHBLIM COMPOTMBIIEHMEM MNPU-
eMHVKa TOKOBOro curHana. Cymma conpoTMBMEHUA HE AOMKHA NpPeBbI-
LaTb yKasaHHOro CONPOTUBMEHUS HArpy3Ku.

1.5.6. Perncrtpauus pesynbtaTtoB

1.5.6.1. Pe3ynbTaTbl n3MepeHnin 1 BbIYUCIIEHUN MO KaXOOMYy KaHarny 3anuchbl-
BalOTCA BO BHYTPEHHWE apXMBbl: YaCOBOW, CYTOYHbIA, MECHAYHbIA, WUH-
TepBanbHbIN M apXvB Jo3aTopa.

YacoBon, CyTOYHbIN U MECAYHbIA apXMBbl 3aMONHATCA OTAENbHO
AN KaXXO0ro KaHana v Bce apXxmBbl UMEIOT OAMHAKOBYIO CTPYKTYPY.
My6bunHa apxMBOB COCTaBISET:
- yacoBoro — 1440 3anucen (NpegbloyLmnx 4Yacos);
- cyTo4Horo — 60 3anucen (nNpeablayLUmMx CyTOK);
- Mecsa4Horo — 48 3anucen (npeablayLwmx Mecsaues);

- UHTepBanbHoro — 14400 3anucen (NpegblioyWnX MHTEPBArioB apxXvBu-
poBaHus).

[nnTenbHOCTb MHTEPBANa apXuBMpPOBaHNA NHTEPBAnbHOIMO apxmea
MOXET yCTaHaBnmMBaTbCs B npegenax ot 5 ¢ 4o 120 muH.
B ogHoun 3anucm ukcnpyoTca 3HadeHus crieqyowmx napameTpoB:
- V+ — cymmapHbIh 06beM npu NpsiMOM HanpasfieHUN NoToka 3a UHTep-
Ban apxmBMpoBaHus, M° (1);
- V- — cymmapHbIh 06bemM npu obpaTHOM HanpaBneHUn noToka 3a UHTep-
Ban apxmBMpoBaHus, M° (1);
- 2V — cyMMapHbIn 06beM C y4eTOM HamnpaBfneHus NnoToka 3a uHTepBan
apxvMBMpoBaHus, M> (1);
- Tnp — Bpemsi NpocTosi, C — B HACOBOM apxuBe, Yac:MUH — B CYyTOYHOM W
MEeCAYHOM apxmBax; B UHTepBarbHOM apxuee Tnp He duKcupyeTcs.
Kpome Toro, B apxmBax MHorony4eBoro npubopa B BUAe crnosec-
HOW 3anucu pukempyeTtcsa nponagaHve Y3C B riyye (nyyax).
MHaukaumsa 3HadeHnn apxuBupyembiX napaMmeTpoB CONpPOBOXOAET-
cs1 0603Ha4YeHNeM MHTepBana apxmBMpoOBaHUs:
- faTbl M Yaca — Ansi YacoBOro apxmBa;
- faTbl — AN CyTOYHOrO apXmBa;
- Mecsiua 1 roga — Ana Mecs4yHoro apxuBa;

- JaTtbl N BpeMEHN OKOHYaHUA UHTEepBalsia apxmBnpoBaHuUA — AnAd UHTEP-
BanbHOro apxumea.
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[nga kaxgoro apxuea npegycMoTpeHa npouegypa novcka Tpebye-
MOW apX1BHOWM 3anuncu.

1.5.6.2. ApxuB gosatopa npegHasHayeH ansa sanucu napameTpoB No pesyrnbTa-
TaM JO3MPOBaHUA U MOXET codepxaTtb A0 512 3anucen Ha kaHan. Ka-
XOas 3anMcb COAEPXKUT:

- AaTy 1 BpeMs Hayana 4o3upoBaHus;

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

- VA — oTMepeHHoe 3HaueHne A03bl, M° (11);

- Ta — Bpems Habopa Ao3bl, C;

- AaTy 1 BpeMs OKOH4YaHusi Habopa Jo3bi;

-Qcp — cpeaHuit 06beMHbIi pacxod B NpoLecce [03VpoBaHns, M/
(n/MuH).

1.5.6.3. lameHeHVe 3Ha4YeHWn YCTaHOBOYHbLIX MapamMeTpoB (UKCUPYHOTCA B
XXypHarne nonb3oBaTensi, KOTopbIi MOXeT cogepxatb Ao 1000 3anucen.
B xxypHane cukcupyetcs:

- Jata v Bpemsi Npon3seaeHHoN MoandmKkauuu;

- HAaMMeHoBaHe MoaANUUMPYEMOro NnapameTpa;
- 3HayeHne napameTpa 40 MoanduKauuuy;

- 3HayeHne napameTpa nocne Mmoandukaunu;

- NOPSAOKOBbLIN HOMEp 3anncu.

1.5.6.4. NameHeHne pexunma paboTbl npubopa uUKCMpPYeTCa B XypHane pexu-
MOB, KOTOPbIN MOXET coaepxaTtb Ao 512 3anucen.

B XypHane pexumoB ukcupyeTcs:
- NOPSAKOBbLIA HOMEP 3anucy;
- HAMEeHOBaHMe YCTaHOBIEHHOro pexumMa paboTbl npnbopa;
- JaTa n BpeMs YyCTaHOBKM pexuma.

1.5.6.5. HewrTaTtHble cuTyaumMm n oTKasbl, BO3HMKaKLWMe B npouecce paboTbl
pacxogomepa, (PUKCUPYIOTCA COOTBETCTBEHHO B XXypHariax HelTaTHbIX
CUTYyaunin U3MEpPUTESNbHbIX KaHanoB, >XypHane HewTaTHbIX CUTyauuin
ANCKPETHbIX (YHUBEpPCarnbHbIX U TOKOBbIX) BbIXOOO0B U XXypHarie OTKa30B.
YKypHanbl HewTaTHbIX CUTyauuin MOryT cogepxatb Ao 512 3anucen,
XypHan oTka3oB — o 60 3anucen.

B »KypHanax HewTaTHbIX CUTyauuni UKCUpyeTCs:
- NOPSIAKOBbLIN HOMEP 3anucu;
- HaUMEHOBaHMEe HeLwTaTHOW CUTyaLuu;
- gata v Bpemsi Hadyana HC;
- anntensHocTb HC (4acbl, MUHYTbI, CEKYHAbI);
- gata u Bpemsi okoH4yaHunsa HC.
B >xypHarne oTka3oB omMKcupyeTca:
- NOPSIAKOBbLIN HOMEP 3anucu;
- HaMMeHOBaHWe OTKas3a;
- JaTa 1 BpeMs HacTynsfieHust OTkasa.
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1.6. CocTaBHbIe YacTu usgenus

1.6.1. BTopu4yHbIN nameputenbHbIN Npeobpa3oBaTenb
1.6.1.1. ®yHkumn Bl

BTopnuHbIn nameputenbHbii NpeobpasoBaTenb npeacraBnseT co-
6o MUKPOMPOLIECCOPHBIN M3MEPUTENBHO-BLIYUCTIUTENbHBIA BOK MO-
AYIbHOW KOHCTPYKLUWW, BbINOMHAIOWNIA crieayowme pyHKUnn:

30HOMPOBaHMEe MOTOKa, NPMeM U 06pabOTKy CUrHamnoB, NoOfyYeHHbIX OT
M3A;
onpeaeneHne 3HaYeHnin u3MepsieMbiX NapameTpoB;

apXVBUPOBAHUE U XpaHEHUE B SHEProHe3aBMCUMOW NamsiT pesynbTa-
TOB U3MEPEHUI N BbIYUCIIEHWIA, YCTAHOBOYHLIX NapameTpoB 1 T.M.;

BbIBOJ, M3MEPUTENbHOW, apXUBHOW, OMArHOCTUYECKON M YyCTaHOBOYHOW
nHdopmauumn Ha aucrnnen XKW n yepes nntepdencol RS-232, RS-485,
Ethernet;

BbIBOA, M3MepUTENbHON MHOPMaLUK Yepes yHMBepcarbHble W/unm To-
KOBbI€ BbIXOAbI;

aBTOMaTUYECKUN KOHTPOJ1b U MHOMKAUUNIKO Hanmn4yunA HeVICI'IpaBHOCTeI7I n
HeWTaTHbIX CMTyaLlMVI B pacxoaomepe,

3allnNTy OT HECAHKUMOHNPOBAHHOIO A0CTynNa K apXmBHbIM U YCTAaHOBOY-
HbIM OaHHbIM.

1.6.1.2. KoHcTpykums BI

BHewnun Bug BIT ncnonHennn YPCB-5xxI1 npuBeneH Ha puc.A.1
Mpunoxennsa A. Kopnyc BI1 cocTtouT 13 ABYyX NUTbIX M3 NnacTtMaccsl
YacTen (KOHCTPYKTUBHBLIX MOAYIIen): OCHOBaHMUA — MOHTaXHOro Moayns
M NULEBOWN YacTh - Moayns 06paboTku JaHHbIX.

Moayne o6bpaboTtkn gaHHbIX BIT cogepxut nnatbl nameputens,
BbIYUCIIUTENS N BCTPOEHHOro UcTovHuka nutanus (BUIM). Ha nuueson
naHenu Moaynsi HaxoAATCA XUOKOKPUCTaNMYeCcknin MHAMKaTop U Kna-
BMaTypa. 3agHasa Kpbllwka mMoayns o6paboTku AaHHbIX MMeeT Bblipesbl
NoA KOMMYTAUMOHHbIE 3IIEMEHTbI 3NeKTPOHHbLIX MOAYNen BbIXOAHbLIX
CUrHarosB, yCTaHaBrvMBaeMblX Ha NraTbl U3MepuTens n BblYUCIUTENS.

Ha MOHTaxxHOM mopyrne pacnofiaraeTcd BHELHUW pas3beM UHTep-
denca RS-232, a Takke BBOAbl C MeMOBpaHHbIMKU 3arnywkamu nmbo
repMoBBodaMu AN Kabena nuTaHus, cuUrHanbHbiXx kabenen MNOA n
BHELLHMX YCTPOWCTB, NOAKNIYaeMbIX K pacxogoMepy.

BHewHnn paszbem RS-232 Ha MOHTaXXHOM MoAyflie C MOMOLLbIO
nnockoro kabens nogkrnoyaeTcs K 8-KOHTakTHOMy pasbeMmy RS-232
KOMOMHMPOBAHHOIO 3NIEKTPOHHOIO MOAYNA.

Kopnyc Bl mncnonHeHnn YPCB-5xx BbINONHAETCA U3 MeTanna wm
COCTOUT U3 OCHOBaHUSA — MOHTaXHOro Moayns u cybbnoka obpaboTku
AaHHbIX (KOHCTPYKTUBHO COEOMHEHHbIX Moaynsi obpaboTku AaHHbIX,
cofepXallero nnaTbl namepuTensa u BelducnuTens, u mogyns BUI).

Bug npeobpasoBatensa HanpsbkeHus ~220/36 B 50 Iy npuBegeH
Ha puc.A.7.
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1.6.1.3. OneKkTpoHHbIEe MOAYIU BbIXOAHbLIX CUTHaNoB

Ha nnaty uameputens B 3aBUCMMOCTU OT KONMYECTBa MCNOMb3ye-
MbIX KaHanoB namepeHus (nogkniovaemolx nap M3A) yctaHaBnuBaeTcs
COOTBETCTBYHOLLEE KONMMYECTBO MNpUEMO-NEPeatoMX INEKTPOHHbIX
mMoaynen — oT 1 0o 4-x.

Ha nnate BblMMCRMTENS YCTaAHOBMNEH KOMOMHMPOBAHHbLIA 3neK-
TPOHHbIA MOAYIb BHELHUX CBA3en (nocrnegoBaTeribHbIX NHTepgencos
RS-232 n RS-485 u yHuBepcanbHoro Bbixoga 0), cCHabXeHHbIN KOH-
TakTHbIMW nNapamu (Ana yCTaHOBKU pexmma paboTbl pacxogomepa wm
pexuma paboTbl OKOHEYHOro Kackafa YHuBepcarbHOro Bbixoda) U
pasbeMamu (4N nogknoveHns kabenen cBA3N C BHELLUHMMU YCTPOWCT-
BaMM).

Ha nnate BbluMcnMTENs NpeaycMOTpeHbl ABa CroTa pacluMpeHus
(pasbema) Ansa yctaHoBKM NO 3akasy OOMNOMHUTENbHO OOHOIo UNU ABYX
CEPBUCHBIX 3NIEKTPOHHbLIX MOAYEN BHELLIHUX CBA3EN.

CepBVICHbIe MoayInn MMerT pa3beMbl ONA NOAKMKOYEHUA kabenen
CBA3N C NpueMHnKamum curHasnos, a Moaynun yHmpepcalibHbIX BbIXOO40B
elle N KOHTaKTHble Mapbl A4 YCTaHOBKU pPEXMMOB pa6OTbI OKOHE4YHbIX
KaCcKkaaoB.

Bo3moxHble KOMBUHALUMM YCTAHOBKM CEPBUCHbLIX MOAyren BHeL-
HUX CBSI3eN N HyMepauns BbIXOOO0B B 3aBMCUMOCTU OT MeCTa yCTaHOBKU
Moayns (cnoTa paclumpeHus) npuseaeHsl B Tabn.6.

Tabnuua 6
HanmeHoBaHue Ne Ne Bo3moXHbIE KOMOMHaL MK
Moayns cnoTta | Bbixoga YCTaHOBKU MoAaynewn
CepBuCHbIZ MOOYINb 1 1..4 - — - X x x
YHMBEpCanbHbIX BbIXOA0B 2 5...8 - - - - — —
CepBUCHbIV MOaYIb 1 1 x - x - - - -
TOKOBOIO BbIXxoda 2 — - — - x - -
CepBuCHbIZ MOgyIb
Ethernet 2 B B X X B B 8 B
KoMGnHnpoBaHHbLIN MOAYy b - 0 X X X X X x X

KoMMyTaumsa anekTpoHHbIX MOAYNeil onucaHa B WHCTPYKUUKU MO
MOHTaXy Ha pacxodomep.
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1.6.2. NpeobGpa3oBaTenun aneKkTpoakycTnyeckme

1.6.2.1. TIOA paboTaloT nonepeMeHHo B ABYX peXumMax: UsnyyeHus, korga npu-
xogawmn ot Bl anekTpuyecknin MMNynbCHbIN curHan npeobpasyeTcsa B
ynbTpa3ByKoBble konebaHus, n npuema, Korga ynbTpa3ByKoBble KOmne-
BGaHuA XnMakocTn npeobpasyrtoTcs B COOTBETCTBYIOLLMIA SNEKTPUYECKNI
curHan.

1.6.2.2. NMOA narotaBnmealoTCca ABYX TUNOB: HaKMagHble N BPpe3HbIe.

HaknagHble MOA (pnc.A.5) nMeloT NpPAMOYrofibHbIN KOpMyc, OAHa
N3 rpaHen KOTOPOro SBNSETCA U3nyyaroLlen niockocTbio. Ha GoKoBbIX
rpaHsX Kopnyca HaHeCeHbl PUCKW, yKasblBatollMe MOMoXeHne akyCcTu-
yeckoro ueHTpa [N3A. HaknagHble MNOA ycTtaHaBnmMBarTCa U3nNyyato-
LLIer NIOCKOCTbIO Ha HapyXHyo CTeHKY Tpybonposoaa.

BpesHble MOA nmetoT unnuHapudeckyto oopmy, B Topue MN3A Ha-
XoOuTCA M3nyyvarlwlasa NnockocTb B Buae Aucka (puc.A.6). BpesHble
M3A ycTaHaBnuBawTCA B OTBEPCTUS B CTEHKe TpybonpoBoda Takum
obpasom, 4TO nanyyarowasa nnockocTb NMIA KOHTAKTUPYET C KOHTPONU-
pyeMOou XNOKOCTbIO.

Ha koHue koakcuanbHoro paguoyactoTHoro kabens MOA, 3akpen-
NeHHOro B KOpryce M umetowero AnuMHy He MeHee 1,5 M, pacnasH
pasbeM Ans NOAKIOYEHMS K TMHWUM cBS3u ¢ BI.

CoeanHeHne kabens MN3A ¢ NUHUEN CBA3N BO3MOXHO TaKXe C Mno-
MOLLbIO YCTPONCTBA KOMMYTAUWOHHOIO Uiy Grnoka KoMmyTaumm, ycTa-
HaBNMMBaeMoOro Ha M3MepuTenbHOM y4yactke. B aTom cny4ae BmecTo
pasbemMa Ha KOHUbI LIeHTparbHOW Xurbl 1 3KkpaHa kabens MNM3A kpenaT-
CSl HAKOHEYHUKN.

Haunbonblias gnuHa ceasu BI1-NM3A — 100 m. nuHa moxeT 6bITb
yBenuyeHa npu BbINONHeHUM TpeboBaHM K napaMmeTpam NpUHUMaemMo-
ro curHana.

B 3aBucMMOCTM OT HasHayeHus pacxogoMep MOXeT OblTb YKOM-
nnektoaH M3A pasnnyHbIX TUMNOB W WUCMOMHEHUNW, OTNNYaKLWNMUCA
MaTepuanamMmu norpy>KHon 4yacTtu, usnyyarwLlen NoBepxHOCTU N OOnyc-
TMMbIM AManasoHoOM TemnepaTypbl KOHTPONIMPYEMON XNOKOCTU, JOMNyC-
TUMbIM AaBreHnem B Tpybonposoae (a8 BpesHbIix MOA), KOHCTPYKLM-
en kabenbHOro BbIBOAA U T.M.

B cocTtaBe B3pblBO3aLUMULLIEHHOIO WCMOMHEHUS pacxogomepa no-
ctaBnatTcsa N3A nckpobesonacHoOro NCNomHEHNS.

1.6.3. YcTpoucTBa cornacyrowume

Yctponcteo cornacywouwee (puc.A.8) npumMeHsieTca Ans noBbille-
HUA NOMEXOYCTONYMBOCTU NIMHUN CBSA3M BTOPUYHOrO npeobpasoBartens
c MN3A nyteMm uMcnonb3oBaHWA CUMMETPUYHON CXEMbl MOAKMNIOYEHUSNA
M3A k BI.
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1.6.4. UamepuTenbHbIe Yy4acTKu

1.6.4.1.

B kayecTBe n3aMepuUTENbLHOrO yyacTka Ans nepBuYHOro npeobpasosa-
Tensi MOXeT NCNoNb30BaTbCA NMMBO OTPE30K TPYyObl, NOArOTOBIEHHbIN B
3aBOACKMUX ycrioBusix ansa yctaHoBku M3A 1 moHTaxa [ B gencrayto-
Wwmn TpybonpoBoa MO MeCTy aKChfyaTauumn pacxogomepa, nmbo Heno-
CpeAcTBEHHO Y4YacCTOK AencTBylowlero TpybonpoBoda Hagnexallero
KayecTBa M COCTOSAHUA Nocre NoaroToBKM ero K MoHTaxy MN3A.

1.6.4.2. CteHkn LY anga yctaHoBKM HaknagHblx M3A gomkHbI OblTb akyCTUYECKM

1.6.4.3.

npo3payvHbiMK (MeTanIMyeckMmu, nnactMaccossiMn 1 1.4.). MaTtepuan
cteHok LY nop BpesHble MOA gomkeH NO3BONATbL repMEeTUYHO YycTa-
HaBNMBaTb Ha HErO MOHTaXHble NnaTpybkn ons MOA.

Ha BHyTpeHHIOl0 noBepxHocTb LY pekomeHayeTcsi HaHOCUTb MOo-
KpblTWe, YCTONYMBOE K 0O6pa3oBaHUIO OTNIOXEHMI U/unn koppoauu. lo-
KpblTWe AOMKHO OblTb 3BYKOMPOBOAALWMM U UMETb HagexHoe cuenne-
HWe ¢ maTepuanom LY.

B coctaBe pacxogomepa MOryT nocTaBnATbCs NepBuYHblE nNpeobpaso-
BaTenu Ha 6ase n3MepuUTesbHbIX Y4aCcTKOB CreayoLmnX TUMNOB:

NY-x11 — npaMonuHenHbln ¢ AByMA HaknagHbiMn M3A, ycTaHoBNeH-
HbIMW MO AnameTpy;

NY-x12 — npssMOnMHENHbIM ¢ ABYMsI Bpe3HbIMU [MOA, yCTaHOBMAEHHBIMU
no guameTpy;

NY-x32 — U-obpasHbin (U-koneHo) ¢ aByms Bpe3HbiMu MNM3A, ycTaHOB-
NEeHHbIMM B TOpLAX NPSIMOro y4yacTka;

NY-x42 — NpAMONNHENHBbIN C YeTbipbMs Bpe3HbiMU [1OA, ycTaHOBMEH-
HbIMW MO ABYM XopAam;

NY-x82 — npAMONUHENHLIN C BOCEMbIO Bpe3HbiMU MOA, ycTaHoBNeH-
HbIMM MO YETbLIPEM XOpAaM.

B nepBom paspsge ob6o3HayeHusi mcnonHeHus WY ykasbiBaeTcs
MaTtepuan, U3 KOTOPOro OH NU3roTOBSEH:

- NY-Oxx - yrnepoancTas crans;

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

1.6.4.4.

[ns obecneyeHnss yqobcTBa MOHTaXxa, a Takke Ans 3awuTbl kabernb-
HbIX BbIBO4OB [1OA OT MexaHM4YeCcKuX MOBPEXOAEHUN N3MePUTENbHbLIN
y4acTok ¢ Bpe3HbiMu [MOA MOXeT OcHawaTbCs YCTPONCTBOM KOMMYTa-
LUMOHHBIM (6rnokom kommyTauun). B YK (BK) npoussoauTtcs anektpuye-
ckoe coegmHeHune kabenen MNOA c kabensmun, noaknoyYeHHbIMK K BIT.

YK (BK) HenogswxHO kpenuTtca Ha UNY. Kabenb MN3A 3awuwaeTcs
OT MEeXaHUYeCKMX MOoBpeXAeHUNn megHon Tpybkon. KoHCTpykumst ka-
6enbHoro Beoaa YK (BK) ansa kabens cessu Bl obecneunBaet kpenne-
HWe MeTannopykaBa And mexaHuyeckon 3awmtbl kabens BI1. Mpumep
pasmelleHnsa YK (BK) Ha nameputenbHOM yyacTke, a Takke pacnono-
XeHne KOMMYyTauunoHHbIX arnemeHToB Ha nnate YK (BK) npuseneHbl B
NHCTPYKLUKN NO MOHTaXy.
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1.7. MapkupoBKa n nnomébupoBaHue

1.71.

1.7.2.

1.7.3.

1.7.4.

1.7.5.

MapkmpoBka Ha nuueBon naHenun Bl cogepxut o603HayYeHne n Hanme-
HOBaHWE pacxoaomMepa, TOBapPHbIN 3HAK N3roTOBUTENS, 3HAK yTBEpPXAe-
HUA TUNa cpencTBa U3MepeHusi. 3aBOACKON HOMEP YKa3aH Ha LWunbau-
Ke, 3aKkpenneHHoOM Ha kopnyce BIl.

3aBojckne HoMepa ApYrMx COCTaBHbIX YacTel ykasblBaloTcs nMbOo Ha
LUKNbAKKE, NGO HAHOCSTCS KPaCcKON HENOCPEACTBEHHO Ha KOpMyC.

Ha kopnyc N3A nckpobesonacHoro ncnofHeHna n 6soka nckposawmThbl
N3 KOMMJeKTa B3pblBO3ALUMULLEHHOIO UCMOSIHEHMSA pacxXxo4oMepa HaHo-
CUTCS MapKMpoBKa B3pblBO3aLMTbl B COOTBETCTBUM C TpebGoBaHUSMMU
CTaHOapTOB.

Mocne noBepkn NNOMOUPYETCS KOHTAKTHasi napa paspeLueHns mMoau-
dukaumm KannbpoBOYHbIX NAapaMeTPOB pacxogomepa, a TaKkke OAuH 13
BMHTOB KpenneHus 3agHen Kpbilkn Moayrns o6paboTknm AaHHbIX UCNos-
HeHun YPCB-5xxIT nnn oguH n3 BUHTOB, ckpennsawowmux cyobnok obpa-
00TKM AaHHbIX ncnonHeHnn YPCB-5xx.

KoHTakTHas napa paspelleHuss moandukaunum napameTposB (pyHKUMO-
HUpOBaHUA NNoMbupyeTca Mnocre BBoAa pacxofomepa B 3KcnnyaTa-
LUMIO 1 NPOBEPKN COOTBETCTBMSA 3HAYEHUN NapamMeTpoB OYHKLUOHUPO-
BaHWA, BBEOEHHbIX B MNpUOOpP, 3HAYEeHWAM, yKa3aHHbIM B nacrnopTtax
pacxogomepa W nepBuYHbIX MpeobpasoBatenen nmMbo npoToKonax
MOHTaXHbIX M NMyCKOHanago4HbIx pabor.

MapameTpbl NepBUYHBLIX NpeobpasoBaTtenen onpegenstoTcs nubo
npw BbiNyCke M3 NPOM3BOACTBaA U 3aHocATcAa B nacnopTa I (ecnu MMM
NOCTaBMATCA B COCTaBe pacxogomepa), nMbo Ha obbekTe akcnnyaTa-
LMK N 3aHOCATCSA B NPOTOKOSbl MOHTAXHbIX U MyCKOHanaao4vHbIx pabor.
dopma nNpoToKoNa MOHTaXHbIX U MyCKOHanNago4Hblx paboT npuBeaeHa
B MHCTPYKLUN NO MOHTaXy.

1.7.6. Ans 3awmThbl OT HECAHKLUNMOHMPOBAHHOIO 4OCTyNa npu TPaHCNOPTUPOB-

Ke, XpaHEeHUN UM akcnnyataunumn mMoxeTt ObITb OI'IJ'IOM6I/IpOBaH Kopnyc
BIl.
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2. ICNOJNb3OBAHUE MO HASHAYEHUIO

2.1. 3kcnnyaTtauyuoHHbIe orpaHU4YeHus

2.1.1. SKCI'IJ'IyaTaLI,I/IFI pacxogoomMepa OOoJKHa Npon3BognTbCA B YCITOBUAX BO3-

2.1.2.

AENCTBYIOLWMNX (PaKTOPOB M MapaMeTpoB KOHTPONMpPyeMown cpeabl, He
npeBbILaLWmMX JONYCTUMbIX 3HAYE€HUA, OrOBOPEHHBLIX B JKCMnyatauu-
OHHOW JOKyMeHTaLuuu.

MepBu4YHbIN NpeobpasoBaTenb MOXET yCTaHaBnMBaTbCA B BepTUKanb-
HbI, TOPU3OHTAaNbHbIN U HAKMOHHLIN TpybonpoBos.

2.1.3. ToyHaa n HagexHast paboTa pacxogomepa obecnevmBaeTcs npu Bbl-

2.1.4.

2.1.5.

2.1.6.

2.1.7.

nosiHEHUM B MecTe ycTaHosku N1 cnegyowmnx ycrnosum:

AaBreHne XUOKOCTM B TpybonNpoBoade M peXnmbl ero akcnnyartaumm uc-
KnoyatT razoobpasoBaHne n/unu ckonneHue rasa (sosgyxa);

Ha Bxoge u Bbixoge NI umetoTcs NPAMONMHENHbIE Y4aCTKM COOTBETCT-
Bytowen anuHbl ¢ Dy, paBHbiM Dy nameputenbHoro yvactka. Npamonu-
HEeNHble y4YaCcTKM He AO0SDKHbl cogepXaTb YCTPOWMCTB UMM 3N1EMEHTOB
KOHCTPYKLWN, BbI3bIBAKOLLMX N3BMEHEHNE CTPYKTYPbI MOTOKA XXUAKOCTU;

BHYTpeHHMI 06bem LY B npouecce paboTbl 4OmMKeEH ObITb BECb 3anos-
HEH XXNOKOCTbIO.

PekomeHgauuun no BbIbopy MecTa yCTaHOBKM W NpaBuia MOHTaxa
(emoHTaxa) pacxogomMepa W3NOXeHbl B AOKyMeHTe «Pacxopomep-
CYETYMK YNbTpasBykoBOW MHorokaHanbHbin YPCB «B3JIET MP». Uc-
nonHenmss YPCB-5xxI1 (YPCB-5xx). WHCTpyKUMs no MOHTaxy»
B12.00-00.00-50 NM.

Tun 1 coctaB KOHTPONMMPYEMOW XMOKOCTM (HanMyne M KOHLEHTpauums
B3BECEW, MOCTOPOHHUX XXUAKOCTEN U T.M.), PEXUM paboTbl U COCTOSIHNE
TpybonpoBoaa He OOMKHbI MPUBOAMTL K MOSIBIIEHUIO KOPPO3UMKU U/MMnK
OTNOXEHUI, BRMSAKOLWMX Ha paboTocnocoBGHOCTb M METPONormyeckme
XapaKTepuUCTUKN pacxodomepa.

HeobxoanmMoCTb 3alUTHOrO 3a3eMsieHunsa pacxogomepa MCNofHEeHUn
YPCB-5xx onpegensietca B COOTBETCTBUN C TpeboBaHuAMU rnaBbl 1.7
«lMpaBun ycTponcTea aneKkTpoyCTaHOBOK» B 3aBUCMMOCTM OT Hanpsxe-
HWS NUTaHUA 1 YCNoBUI pa3mMeLleHuns npubopa.

MonHuesawmra obbekta pasmeLleHnsa npmbopa, BbINOHEHHASA B COOT-
BETCTBUUN C «HCTpYyKLMEN MO YCTPOMUCTBY MOSHUE3aLWwmTbl 30aHNn, Co-
OpPYXXEHUI N NPOMbILIIEHHbIX KOMMYHUKaumiiy CO153-34.21.122-2003,
npegoxpaHaeT Npubop OT BbIXxoda M3 CTPOSt MPU HaNUYMM MOSTHUEBBIX
paspsgos.

TpeboBaHMs K YyCroBMsM 3Kcnyatauum u BbIOOpY MecTa MOHTaxa,
NnpuBEOEHHbIE B HACTOSILEN 3SKCMNyaTauuoHHOW OOKYMEHTauun, yyu-
TbiBalOT Hanbonee TUNUYHbIE PaKTOPbI, BNUSAOWMe Ha paboTy pacxo-
aomepa.

Ha o6bekTe akcnnyaTtaumMm MOryT CyLLECTBOBaTb MM BO3HUKHYTL B
npouecce ero akcnnyatauum dakTopbl, He noggatoLimMecs npeaBapu-
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TEeNbHOMY MPOrHO3Yy, OLEHKEe WU NPOBEPKE U KOTOPblE NMPOU3BOAUTENb
He MOr y4ecTb npu paspaboTke.

B cnyyae nposiBneHus Nogo6HbIX (hakTopoB CrieyeT YCTPaHUTb UX
UMY HalTU MHOE MEeCTO 3KCrryaTauuu, rae AaHHble gakTopbl OTCYTCT-
BYIOT UNM He OKas3blBaloT BNUAHUS Ha paboTy nsaenus.
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2.2. lNoaroToBKa K paboTte

2.2.1. Mepbl 6e3onacHoCTH

221.1.

2.2.1.2.

2.21.3.

K paGote ¢ pacxogomepoMm OonyckaeTcss 0GCnyXusaroLuiA nepcoHarn,
N3y4MBLUWIA SKCMITyaTaLUUOHHYO OKYMEHTaLUMIo Ha usgenmve.

Mpn pabote ¢ pacxogomMepom AoSmkHbI cobniogatbca «lpaBuna Tex-
HUYECKOW 3KCnryaTauMu 9neKTpoyCcTaHOBOK noTpebuteneny» n «Mex-
oTpacnesble npasuna no oxpaHe tpyaa (Mpasmna 6esonacHoCcTK) npu
aKcnnyaTaumm anNeKTpoyCTaHOBOKY.

Mpu npoBedeHun paboT C pacxoAoMepoM onacHbiMM dpakTopamun siB-
naTCs:

nepeMeHHoOe HanpsXXeHne ¢ AeNCTBYHOLWNM 3HaYyeHnem o 264 B vac-
Totom 50 lNy;

- faBneHne B Tpybonposoae (ao 25 Mra);

- Temnepartypa paboyen xumakoctn (go 160 °C);

apyrve onacHble pakTopbl, CBsi3aHHble C npodunemM u creungukomn
obbekTa, rae aKcnyaTupyeTcsa pacxogomep.

2.2.1.4. 3anpelaeTcsa ncnonb3oBatb NY ¢ BpesHbiMn NOA, paccymTaHHbIMKU Ha

2.21.5.

2.2.2.

JaBlieHne MeHbllee, 4YeM aaBneHune XnagkocTtu B pr6OI'IpOBO,D,e.

B npouecce paboT No MOHTaxy, NMyckoHanaake UM pemMoHTY pacxomo-
Mepa 3anpeLyaeTcs:

NPOM3BOANTL MOAKMIOYEHUST K PacXogoMepy, NEPEKIOYEHUS PEXNMOB
paboTbl UNN 3aMeHy 3NEKTPOPaaNOINEMEHTOB NP BKITKOYEHHOM NUTa-
HWK;

NpoM3BOANTbL OEMOHTaX 3MEeMEHTOB pacxogomepa Ha Tpybonposoae
[10 MOSIHOrO CHSITUSI AaBreHMst Ha yyacTke Tpybonposoga, roe npows-
BOAATCS paboThl;

Mcnonb3oBaTb HeWcrnpaBHble 3nekTpopagnonpubopbl, 3NeKTPOUHCTPY-
MeHTbl Nnbo paboTtaTtb ¢ HUMK Be3 NOOKIHYEHNST UX KOPNYCOB K Maru-
CTpanu 3aWmnTHOro 3a3emMrieHus (3aHyneHns).

MoHTax pacxogomepa M HacTporka Ha 06beKTe OOMKHbI BbINONTHATHCA
B COOTBETCTBUM C JOKYMEHTOM «Pacxogomep-cyeTumnk ynbTpa3BykoBOM
MHorokaHanbHblh YPCB «B3JIET MP». WcnonHeHna YPCB-5xxI1
(YPCB-5xx). HcTpykuusa no moHTaxy» B12.00-00.00-50 M.

PaboTbl OOMKHBI NPON3BOAUTLCS CheLManuM3npoBaHHON opraHu3a-
LUMen, MetoLen paspelleHne nNpeanpusTUS-M3roToBUTENS M NPaBo Ha
BbINOSIHEHWE [OaHHbIX paboT, NMMGOo npeacTaBUTENAMU MNPEAnPUATUS-
N3roToBUTENS.

2.2.3. Mpu BBOAE M3OeNUA B 3KCMnyaTauuio AOMKHO ObiTb NPOBEPEHO:

NpaBUbHOCTb MOAKMYEHUS pacxogoMmepa U B3auMOAEWCTBYIOLLENO
obopyaoBaHMa B COOTBETCTBUM C BbIOpaHHOM CXEMOW COEOUHEHUA U
NOAKNIOYEHMS;
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- COOTBETCTBME WUCMONb3yeMbIX COCTaBHbIX YacTeil pacxogomepa U Ka-
Genen cBA3M AaHHOMY KaHany M3MepeHusi; MopsiAoK onpeaeneHnst aTo-
rO COOTBETCTBUS YKa3aH B MHCTPYKLUM MO MOHTaXY;

- COOTBETCTBMUE HAMNpsAXXeHUd NUTaHnA pacxoaomMmepa Tpe6yeMbIM TEXHUN-
YECKNM XapaKTepUCTukam,

- NPaBUNbHOCTL 3aflaHHbIX PEXMMOB PaboThbl BLIXOAOB pacxogomMepa.

Kpome TOro, Heobxoammo yb6eamtbcs B COOTBETCTBMU 3HAYEHWUM
napameTpoB (OYHKUMOHWPOBaHWUS, BBEAEHHbIX B Npubop, 3HaYeHusIM,
yKkaszaHHbIM B NnacrnopTax pacxogomMepa v nepBu4YHbIX nNpeobpasoBaTe-
nen NMBo B NPOTOKOMAX MOHTAXHbIX M NMyCKOHaNaaouHbIX paboT.

NMocne npoBedeHUs NyCcKOHaNago4HbIX paboT Ansa 3awwmTbl OT He-
CaHKLMOHMPOBAHHOMO AOCTYMNa B nNpouecce aKkcnnyataunum MoxeT ObITb
onnombuposaH kopnyc Brl.
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3. TEXHUWYECKOE OBCITYXXUBAHUE

3.1.

BeefeHHbI B 3KCMnyaTauuio pacxoqoMep pekoMeHayeTcs noasepraTtb
nepuoanyYeckomMy OCMOTPY C Liefblo KOHTPONS:

- paboTOoCnNoCcOBHOCTM pacxoaomepa;

- cobnoaeHnst yCnoBmIn aKcnnyatauum pacxogomepa;

- HaNMYMsi HaNPSPKEHUsI NUTaHMA B 3a4aHHbIX Npegenax;

- OTCYTCTBMS BHELLUHMX NOBPEXAEHUA COCTaBHbIX YacTeN pacxonoMepa;
- HAAEXXHOCTU AMEKTPUYECKMX N MEXAHUYECKUX COEANHEHWIA.

MeprognYHOCTE OCMOTpa 3aBUCUT OT YCIOBWUI 3KCNyaTauuu, HO
He JOoSKHa ObITb peXxe OAHOro pasa B ABe Heaenu.

PekomeHayeTca nepuogndeckn (C nepnmogoMm B 3aBUCMMOCTU OT
YyCNnoBWI 3Kcnnyataunm) nNpon3BoauTb OCMOTP M OYUCTKY OT BO3MOX-
HbIX OTNOXEHWW, OCaAKOB, HakKunu BHYTPeHHen nosepxHocTu 1M1, a
TakKe N3nyyarLmx NoBEpXHOCTEN Bpe3HbIX MMOA.

3.2. HecobntogeHne ycnoBum akchnnyatauum pacxogomepa, yKa3aHHbIX B

3.3.

3.4.

n.n.1.2.7 n 2.1 MoXxeT NpMBeCTN K OTKasy npubopa unm npesblLEHNIO
AO0NYCTUMOrO YPOBHS NMOrPELUHOCTU U3MEPEHUM.

BHellHVe noBpeXaeHUst Takke MOryT MPUBECTU K MNPEBbLILLIEHNIO
[A0NYCTUMOIO YPOBHS! MOrPELLHOCTM M3MepeHuid. Mpu nosiBNeHnn BHeLL-
HUX NOBPEXOEHUA U3Oenus unu kabens nutTaHus, cBs3u HeobXoanmo
06paTUTLCA B CEPBUCHBIN LIEHTP UMW pPerMoHanbHoe npeacTaBuTenbCT-
BO ANsi onpeaeneHnst BO3MOXHOCTU ero AanbHelLen akecnnyataumm.

Hanuune HanpsieHus NUTaHUs pacxoJoMepa onpeaenseTcsa no Hanu-
yulo MHAMKauMKM, a paboTocnocobHOCTbL npubopa — MO COAEpPXKaHMIO
WHOMKaUMW Ha Aucnnee pacxogomepa. Bo3MoXkHble HeucnpaBHOCTH,
UHAMUMPYEMbIE PacxoQoMepoM, ykasaHbl B YacTu || HacTosiwero pyko-
BOACTBA MO 3KCnnyaTaLuuun.

B pacxogomepe Takke B CrioBe COCTOSAHUSA OCYLLECTBNAETCA UHOM-
Kauus Hanmmyusa HewTaTHbIX cuTyauui. o HewTaTHOW cuTyauuen no-
HMMaeTcsa cobbiTe, NPU KOTOPOM OOHapYXXMBAETCA HECOOTBETCTBME
N3MepsieMblX NapameTpoB METPOSIOrMYECKMM BO3MOXHOCTSM pacxono-
Mepa WM Npu KOTOPOM W3MEPEHUS CTaAHOBATCS HEBO3MOXHbLIMMN
BCreACTBME HapYyLUEHUS YCNOBUN U3MEPEHUSI.

Pacxouomep no Bunay UCNOJNIHEHNA U C YyH4ETOM yCJ'IOBI/IIZ SKCnyaTtaunn
OTHOCUTCA K n3genmam, peMOHT KOTOPbIX NPON3BOANTCA Ha crneunanb-
HbIX NpeanpuaTnax nunobo Ha npeanpuAaATnn-m3roToBUTENE.

Ha mecTe akcnnyaTauum BbISIBASIETCA HEUCNPABHOCTb C TOYHOCTLIO
no 6noka: BI1, UBIM, YC, NM3A wnnu kabensa cBA3n; HemcnpaBHbIA are-
MEHT 3aMeHsieTcsa Ha ucnpaeHbli. [1pu oTkase ogHoro MN3A 3aMeHsT-
cs1 oba N3A napebl.
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BHUMAHUE ! B cny4ae 3ameHbl BIl, N3A, kabenen cBA3u ¢
M3A, ycTtponcTBa cornacyrowero u/unm 6ynokKka McKpo3awmnTbl He-
obxogumo onpeaenuTb U BBECTU B NPMOOP 3Ha4YeHUA napaMmeTpoB
dTo, Pyon ANA KaHana uamMmepeHusi, B KOTOPOM npousBeneHa 3ame-
Ha.

3.5. Otnpaeka npubopa Ans NpoBeAeHMs1 NOBEPKN NMOO peMOoHTa [OoImKHa
NPoOM3BOANTLCA C MacnopTom npubopa. B conpoBoguTeNnbHbIX OOKY-
MeHTax HeobGXOAMMO YKasblBaTb MOYTOBbIE PEKBU3UTLI, TENedoH W
dakc oTnpaBuTeENs, a Takke cnocob n agpec obpaTHOM AOCTaBKM.

lMpn oTnpaBke B NOBEPKY MM B PEMOHT npubopa B KOMMMEKTe C
NY unameputenbHble y4acTKM U U3Nyyarolwme noOBEPXHOCTU BPE3HbIX
MOA gomKHbI ObITb OYMLLEHBI OT OTNOXEHU, OCAAKOB, HAKUMA U T.M.
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4. YIMIAKOBKA, XPAHEHUE U TPAHCIOPTUPO-
BAHUE

4.1. Pacxogomep ynakoBblBaeTCca B MHOMBUAYaNbHYO Tapy kateropum KY-2
no NOCT 23170. Tyga e nomeLlaeTcs 1 aKcnryaTauMoHHast JOKYMEH-
Tayus.

N3mepuTenbHble yyYacTku w/vnu npucoeauHuTenbHas apmarypa
NOCTaBMAETCs B OTAENbHOM Tape pocchinbio Unm B cope.

4.2. XpaHeHue pacxogomMepa OOMMKHO OCYLEeCTBAATbCA B yNakoBKe U3roTo-
BUTENSA B CYXOM OTaniMBaeMOM MOMELLEHNN B COOTBETCTBUM C Tpebo-
BaHnamu rpynnel 1 no FOCT 15150. B nomelleHnn ans xpaHeHus He
AOIMKHO ObITb TOKONPOBOASLLEN MNbINKX, NAPOB KUCIOT, WENoYen, a Tak-
XXe rasos, BbI3bIBaOLLMX KOPPO3UIO U paspyLlaroLLMX N30SISALMIO.

Pacxogomep He TpebyeT cneumanbHOro TeEXHUYECKoro obcnyxmea-
HUS NPU XpaHEHWUMN.

4.3. PacxogomMmepbl MOryT TPaHCMOPTUPOBATLCSA aBTOMOOUITbHBLIM, PEYHbIM,
XenesHoA4OPOXHLIM N aBMALMOHHBLIM TPAHCNOPTOM Mpu cobngeHum
cneayoLmnx ycroBun:

- TPaHCMOPTMPOBKA OCYLLECTBISIETCS B 3aBOACKOW Tape;

- OTCYTCTBYET NpsiMOe BO3OeNCTBUE BNaru;

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

- Bubpaumsa B gnanasoHe ot 10 go 500 'y ¢ amnnutygon go 0,35 Mm munm
yckopeHviem o 49 m/c?;

- yAapbl CO 3HaYEHWEM MUKOBOIO YCKopeHusi 4o 98 m/c?;

- YNOXXEHHble B TpaHCMOpPTe M3Oenust 3akpenneHbl Bo n3bexaHue nage-
HUS 1 COyaapeHui.

38



5. METOOUKA NMOBEPKH

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

MexxnoBepo4yHbIN MHTepBan — 4 roaa.

5.1. Onepauunu npoBepkKku

5.1.1. MNpu npoBegeHMM NOBEPKN AOMKHbI OblTb BbIMNOMHEHbLI Onepaluu, yka-
3aHHble B Tabn.7.
Tabnuua 7
MyHkT Onepauuu, npoBoaMMble Npu
HanmeHoBaHue onepaumﬁ LOOKyMeHTa no OJaHHOM BMOE NMoBEPKAN
noBepke nepenyHasa nepuoanyeckasn
1. BHeWwHun ocmoTp 5.7.1 + +
2. OnpoboBaHuKe pacxogomepa 5.7.2 + +
3. OnpeaeneHve NOrpeLHoOCT pacxoio-
mepa:
a) Npu noBepke MeToAOoM HenocpeacT-
BEHHOro CrnyeHus; 573 + +
0) npy noBepke UMUTALMOHHLIM METOLOM:
- onpegeneHne napameTpoB NEPBUYHOIO
npeobpasoBarens 5.7.41 + -
- onpegeneHne NorpeLHoCcT BTOPUYHOIO
N3MepUTENbHOro NpeobpasoBarens 5.7.4.2 + +

5.1.2.

5.1.3.

D,Ol'lyCKaeTCFI npoBoOANTb MOBEPKY pacxoaoMepoB METOAOM Henocpea-
CTBEHHOIo ciin4yeHmnda Ha noBepOYHbIX YCTaHOBKax UMM UMUTAUNOHHbIM
mMeToaoM.

Mo cornacoBaHuto ¢ Oy LUCM PoctexperynupoBaHus nosepka MoXeT
NPOBOAUTLCA MO COKpalleHHoW nporpamme. [lpy 3TOM MNOrpeLlHoCTb
N3MepeHnsa OTAemNbHbIX NapamMeTpoB MOXET He onpefensitbCs, 0 Yem
Aeriaetca COOTBETCTBYHOLLAs 3annCb B CBMAETENbCTBE O NMOBEPKE UK
nacrnopTte pacxogomepa.

. ,El,onyCKaeTcn noBepka pacxogomMmepoB He B MOJIHOM Auana3oHe nac-

MOPTHbIX 3HAYEHMIN NapaMeTpPoB, a B 3KCMNyaTaUuMOHHOM AuanasoHe, B
pabounx ycroBusix akcnnyaTauum.
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5.2. CpeacrtBa noBepKu
5.2.1. Npw npoBeaeHMn NOBEPKM NPUMEHSIIOTCA cregytolee obopyaoBaHue:
1) cpeacTBa M3MEpPEHUI U KOHTPOIS:

- yCTaHOBKa MOBEpPOYHasi ANsi NOBEPKM METoAOM u3MmepeHus obbema
(pacxoga wvnu maccel) ¢ npegenoM OTHOCUTESTbHOW MOrpeLLuHOCTU He
bonee 1/3 npegena gonyckaemMon OTHOCUTESbHOW MOrpeLlHoCTU pac-
XOAOMEpOB;

- komnnekc nosepoyHbin «B3JIET KINMA» B64.00-00.00 TY;

- BonbTMeTp B7-53/1 YWAN.411182.003 TY, OCHOBHasi MOrpeLuHoOCTb
N3MepeHnNsa CuUnbl TokKa, +10,15 + 0,01 I/l | %, roe ln, Ix — npepen wms-
MEPEHNS U N3MEPSIEMOE 3HAYEHNE CUMbl TOKA, UMK MUNNIMaMnepMeTp
kn.0,5;

- YacTOTOMEpP ANEKTPOHHO-cYeTHbIN Y3-64 [J112.721.006 TY;

- CeKyHaoMmep;

- WwraHreHyupkyne LWL-M-500-0,1 NOCT 166, ocHOBHas MNOrpeLIHOCTb
nameperna + 0,1 mwu;

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

- TonwmHomep ynbTpassykoson «B3JIET YT» B40.00-00.00 TY, norpeLu-
HOCTb M3MepeHus TonwmHbl + 0,035 Mm;

- yrnomep YO, YO2 FOCT 11197 nnun YT, YH F'OCT 5378, ocHoBHasd no-
rpeLlHocTb He Bonee 5';

- MaHomeTp, kn 0,4;
- TepmomeTp FOCT 13646.
2) BcriomoraTterbHble YCTPOWCTBa:

- NpucnocobneHne ansa onpeaenieHns CKOPoCTU yNbTpasByKa B XXUAKOCTU
B10.63-00.00 TY, gnuHa akyctudeckon 6asbl (100 + 0,1) mm;

- ckoba OCT 11098, gnanasoH namepenusi ot 50 go 1650 mwm;
- ocumnnorpac C1-96 2.044.011 TY;
- IBM coBmMeCTUMbIN NepCoHaribHbIN KOMMbIOTEP.

5.2.2. [JonyckaeTcda npumeHeHue fpyroro obopyaosaHusi, npnbopoB N ycT-
POWMCTB, XapaKTEPUCTUKN KOTOPbIX He YCTYNatT XxapakTepuctukam obo-
pygoBaHua 1 Nnpubopos, npueeneHHbIX B N.5.2.1. Mpu otcyTtcTBumn 060-
pyLooBaHNA M NpuBOpPOB C XapaKTepuUCTUKaMn, He yCTynarwLwmMMn yka-
3aHHbIM, Mo cornacosaHuio ¢ Oy LUICM PoctexperynupoBaHusi, Bbl-
MOMHALWMM MOBEPKY, AOMycKaeTca npuMeHeHne obopyaoBaHus u
nNpubopoB C XxapakTepucTUKamun, 4OCTaTOMHbIMWU ANSA NOfyYeHnsa 4OCTo-
BEPHOro pesyrnbTaTa NnoBepKu.

5.2.3. Bce cpenctBa namMepeHnss OOMKHblI ObiTb NMOBEPEHBI U UMETbL AEWNCT-
BylOLLME CBMAETENbCTBA O MOBEPKE, OTMETKM O NoBepKe B nacrnopTax
NN OTTUCKN NOBEPUTENBHbBIX KINENM.
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5.3.

5.4.
5.4.1.

5.4.2.

5.5.

5.6.
5.6.1.

Tpeb6oBaHus k kBanudpukaumm noBepuTtenemn

K npoBeaeHnto namepeHuii npy nosepke 1 o6paboTke pesynbTaToB
N3MepeHnii oMnycKalTCa nuua, aTTecToBaHHbIe B KAYECTBE NOBepuTe-
NS, U3yYMBLUNE IKCMNyaTauMOHHY JOKYMEHTALMI0 Ha pacxodoMephbl 1
CPeACcTBa UX MOBEPKU, UMEIOLLME OMbIT MOBEPKU CPeacTB U3MepeHui
pacxofa, o6bemMa XUOKOCTU, a Takke npollealne UHCTPYKTaxX Mo Tex-
HVKe 6e30MacHOCTU B YCTaHOBIIEHHOM MOPSIAKE.

TpeboBaHusa 6e3onacHocTn

Mpn npoBeaeHMn nNoBepkM LOMKHbI cobntogaTbea TpeboBaHua 6e30-
MacHOCTM B COOTBETCTBUU C «[lpaBnnamm TEXHMYECKOW IKCnnyaTauum
3NEeKTPOYCTaHOBOK NoTpebutensaMmm» n «MexoTpacneBbiMy nNpaBmnamm
no oxpaHe Tpyaa (MpaBuna 6e3onacHOCTU) Npu SKCAnyaTauun anek-
TPOYCTaHOBOKY.

Mpn paboTte ¢ nameputensHbIMU Npubopamu U BCnoMoraTenbHbIM 060-
pyaoBaHMEM [OOMMKHbI cobntogaTtbest TpeboBaHMs 6e30nacHOCTU, Oro-
BOPEHHbIE B COOTBETCTBYHLLIMX TEXHUYECKUX OMUCAHUSX U PYKOBO-
ACTBax No aKcniyataumm npMMmeHsieMblx Npubopos.

YcnoBus npoeeneHuns noBepkKu

Mpw npoBeaeHUN NoBepKM AO0MMKHbI OblTb COBMOAEHbI crieayroLLme
yCrnoBwsi:

TemnepaTypa okpyxatowiero sosgyxa ot 15 go 30 °C;
TemnepaTtypa xugkoctn oT 5 go 40 °C;
OTHOcUTENbHasA BNaxHocTb Bo3ayxa oT 30 go 80 %;
aTmocdepHoe aasnenue ot 86,0 go 106,7 kla.

NMPUMEYAHWME. [donyckaeTca BbINOSHEHWE MOBEPKM B paboumx
YCIOBUAX 3KCMyaTauun pacxoaomMepoB npu cobnogeHum TpeboBaHnin
K yCNOBUAM 3KCnyaTaumm NoBepOYHOro o6opynoBaHms.

[nga obecnevyeHnss BO3MOXHOCTU BbINOMHEHUS MOBEPKN Ha MecTe
aKcnnyaTaumm pacxogomMmepa MOHTaX y3na yydeta AOSDKEH BbIMOMHATLCA
¢ 6annacHbIM TpybonpoBOAOM.

NMoaroroBka K npoeeneHMo NOBEPKUN

Mepen npoeBeaeHVEM MOBEPKM AOMKHbI ObiTb BbINOMHEHbI Crieayoume
NOAroTOBUTENbHbIE PaboThI:

npoBepka HanuuMsi NOBEPOYHOro 0bopyaoBaHMA M BCMOMOraTenbHbIX
YCTPOWCTB (MpMCnocobneHunin), nepedncrieHHbIx B n.5.2;

npoBepKa Hanuuns AenCTBYIOLWNX CBUAETENLCTB (OTMETOK) O MOBEpPKe
NCNONb3yEeMbIX CPEACTB U3MEPEHWI;

npoBepka cobntogeHnst ycnosui n.5.5;

NpoBepKa HanuMyns Ha pacxogoMepe 3TUKETKU C TOBApPHbIM 3HAKOM U3-
rotoButens — pupmbl «B3JTET »;
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5.6.2.

npoBepka Hanuuusl nacropTa Ha NoBepsieMblii pacXxooMep U COOTBET-
CTBUS KOMMNIIEKTHOCTM U MapKMPOBKW pacxodomepa, yka3aHHbIM B nac-
nopre;

noaroToBka k paboTe NoBepsieMoro pacxogomepa, CpeacTs U3MepeHui
1 BCroMoraTernbHbIX YCTPOWCTB, BXOASALLMX B COCTaB NoOBEPOYHOro o6o-
pyOoOBaHusl, B COOTBETCTBUM C MX SKCMyaTaLMOHHON AOKYMEHTaLNEN.

Mepen npoBegeHnem onpoboBaHUSA M MOBEPKM cobupaeTcsa cxema B
cootBeTCcTBUM C puc.l.1 (onNs noBepkn METOLOM HenocpencTBEHHOro
cnuyeHnsa) unu puc.l.2 (4ns NoBepKM MMUTALMOHHBIM MeToaoMm) [MNpu-
noxeHusa .

3Ha4veHnsa napameTtpos [, HeobxoaMMbIX ANsi NOBEPKM METOAO0M
HenocpeacTBEHHOIO CNMYeHnd, cogepXxaTca B nacnopTe Ha [1I1.

5.7. NpoBeageHue NnoBepKu
5.7.1. BHeLwHUn ocMoTp

Mpwn NpoBeAeHUN BHELLUHErO OCMOTpa AOSMKHO OblTb YCTAHOBMNEHO
COOTBETCTBME BHELLUHEro BMaa pacxogomepa crneayowmm TpeboBaHu-
aMm:

Ha pacxodoMepe O0MKeH OblTb Yka3aH 3aBOACKON HOMEP;

Ha pacxogomepe He AO0SMKHO ObiTb MeXaHU4YeCKUX NoBpeXxaeHun u ge-
PEKTOB MOKPbLITUA, NPENATCTBYOLWNX YTEHUIO HALMUCEN U CHATUIO OT-
CYETOB NO UHAMKATOPY.

Mo pesynbTatam ocMoOTpa AenaeTca OTMeTKa O COOTBETCTBUM B
npotokone (Mpunoxexwne IN).

5.7.2. OnpoboBaHue pacxogomepa

OnpoboBaHne BbLINOMHAETCHA C LEenbl yCTaHOBNEeHus paboTocno-
cobHocTn pacxogomepa. OnpoboBaHune ponyckaetcs npoBoauTb 6e3
NPUCYTCTBMSA NOBEPUTENS.

OnpoboBaHne pacxogomepa MNpouM3BOAUTCS METOAOM Mponycka
XMOKOCTU Ha NOBEPOYHOM YCTAHOBKE WUNN MMWUTALMOHHBIM METOAOM C
nomoLbo komnnekca nosepoyHoro «B3JET KIMN».

N3meHss pacxof, NPOBEpUTb Hanuune MHAMKaLMU U3MepsieMbiX U
KOHTPONMPYEMbIX NapaMeTPOoB Ha MHAMKATOpe pacxogomepa (Npu ero
HanM4MK), HanM4Me KOMMYHUKaLMOHHOM cBA3M No RS-BbIxogy ¢ nepco-
HanbHbIM KOMMbIOTEPOM, HaNM4Yne CUrHanoB Ha UHPOPMALMOHHbIX Bbl-
xopax.

Mo pesynbTatam onpoboBaHMsA AenaeTcs OTMeTKa O COOTBETCTBUU
B npoTokone (MNpunoxexue IN).

5.7.3. OnpegeneHne OTHOCUTENBHOW MOrpeLlHOCTN pacxogoMepa MeToAoM

HenocpeancTtBeHHOro Clin4eHunA

OnpeneneHve OTHOCUTENbHOW MOrPELIHOCTM pacxogomepa npu
namepeHnn obvema (cpegHero o6 bLEMHOro pacxoda) XnaKkocTu Ha no-
BEPOYHOM YCTaHOBKE NpoBOAMTCA Npu 3HaveHusax pacxoga — 0,05Quaue,
0,1-Quaus, 0,5-Quans (pacxopn yctaHaenmeaetcs ¢ gonyckom + 10 %).
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5.7.3.1.

5.7.3.2.

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

roe v =10,6 m/c;

Dy — anameTtp ycnosHoro npoxoaa 1, mm.

OTHOCUTENbHAA NOrPeLHOCTb ONPeaensieTca CpaBHEHMEM AOENCT-
BUTENbHOIO 3HadeHna obbvema V, (cpegHero obbemHOro pacxoga

Quo cp) ¥ 3HAYeHNA obbema V, (cpegHero o6bemMHoro pacxoaa Quy), 13-
MEPEHHOr0 Pacxo4OMEPOM.

Mpwn noBepke crnocobom nsMmepeHns obbema B KayecTBe AeNCTBUTENb-
HOro 3HayeHust oobema V, UCNonb3yeTcsl 3Ha4YeHne o6beMa KNOKOCTH,
HabGpaHHOro B 06 bEMHYI0 MEpY NOBEPOYHON YCTAHOBKM, UM NOKa3aHus
o6pasLoBoro cyetTymka. [eMcTBUTENbHOE 3HAYeHNe cpeaHero oobeMm-
Horo pacxoda Q. ¢p ONpeaenseTcs no opmyne:

Quo cp =T+ (5.1)

rae Quo cp — AGNCTBUTENBHOE 3HAaYEHUe cpeHero 06bLEMHOro pacxoaa,
M3/y;

V, — AefcTBUTENbHOE 3HayYeHne obbema, M2

T, — BpeMs n3amMepeHus, u.

Mpu noBepke crnocobom namMepeHusi pacxoda OeVWCTBUTENbHbIE 3HAYe-
HMSA pacxoda 1 obbema onpeaensoTca pacyeTHbIM NyTeM:

2 Cvo
Qyo cp ~— J_—1 (5.2)
n
Vo =Qyo cp xTy, (5.3)

rae Quo op — AGNCTBUTENbBHOE 3HaYeHne cpeaHero o6bLEMHOro pacxoaa,
Mo/

Vo — AencrTBuTenbHoe 3Ha4YyeHne obbema, M3;

Qo — OevcTBUTEnNbHOE 3Ha4YeHWe pacxofa Mnpu j-TOM U3MEPEHUW,
M3/

n> 11 — KONIMYECTBO OTCYETOB 3a UHTepBasi BpeMeHu T,,.

5.7.3.3. MNMpwn noBepke cnocobom namepeHns Maccol Ans onpegeneHs AencTBu-

TENbHOrO 3HAYEHNs1 MacChl XXMOKOCTU Ha NOBEPOYHbIX YCTaHOBKaxX C Be-
COBbIM YCTPOWCTBOM MOMb3YyTCHA MOKa3aHWAMWU BECOBOIO YCTPOMCTBA.
[NencTBuTensHoe 3HayeHne obbema npu 3ToM onpeaensieTcs no dop-
myne:
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roe Vo, — AencTBuTenbHoe 3HavYeHne oobema, M3;
Mo, — LENCTBUTENTbHOE 3HAYEHNE MaCChl N3MEPSEMOWN XXUAOKOCTHU, Kr;

p — NJIOTHOCTb XXUOKOCTH, KF/M3.

lMepen Hayanom NOBEPKM Ha MOBEPOYHOW YCTaHOBKE C BECOBbIM
YCTPOWCTBOM HeOB6Xo4MMO onpenenTb Mo KOHTPOSIbHOMY MaHOMETpY
AaBreHve XUOKOCTU, a N0 TEPMOMETPY — TemnepaTypy B TpybonpoBo-
Ae MOBEpPOYHOM YCTaHOBKW. Ha OCHOBaHUM WM3MEpPEHHbIX 3Ha4vyeHun
TemnepaTypbl U gasnenus no Tabnuuam [CCCL 98-2000 «Bopga.
YaenbHbin 06beMm 1 aHTanbnua npu temnepartypax 0...1000 °C v pas-
nenunax 0,001...1000 MMa» onpegensieTca MNAOTHOCTb MOBEPOYHOM
XNOKOCTWN.

JenictButenoHoe 3HaveHWe cpegHero obbEMHOro pacxopga pac-
cunTbiBaeTcs no dopmyne (5.1).

5.7.3.4. Ana cHATUS pe3ynbTaToB WuU3MepeHna obbema C uHaukaTopa W
RS-BbIxoga pacxogomMepa BbINOMHATCA criegyowme npoueaypbl. Ha
MHOUKaTope pacxogomepa U NoakntoyeHHoM K RS-Bbixogy nepcoHarnb-
HOM KOMMbIOTEPE YCTaHABNMBAETCA PEXWM BblBOAA Ha 3KpaH MNoBe-
psemoro napameTtpa. lepen KaxablM U3MepeHnemM npou3BOAMTCS pe-
MMCTPaLMS HAaYanbHOMO 3Ha4YeHust o6bema V,, (M°), 3apercTpupoBaHHoO-
ro pacxogomepom. Nocne nponycka xugkoctn Yyepes NN B8 gaHHOM no-
BEPOYHOI1 TOUKE PEerncTpUpYeTCsl KOHeYHoe 3HaueHue obbema Vi (M3).
Mo pa3HOCTM NOKa3aHUN paccYMTbIBAETCHA M3MEPEHHOE 3HavYeHne 00b-
emMa XUAKOCTH:

V, =V, - Vg, (5.5)

roe Vu— n3MepeHHoe 3Ha4vyeHne obbema, M3.

Mpu pernctpauumn nokasaHum ¢ RS-Bbixoga v nHamkatopa Heobxo-
AUMO MpU OOHOM M3MEpPEHUU MporyckaTb Yepe3 pacxogoMepbl Takoe
KONMMYECTBO XUAKOCTW, YTOObI HabupaTb He MeHee 500 eanHuy, Mnaga-
lwero paspsiga ycTpomcTBa MHOMKaALUMW MPpU pekoMeHOyeMOM BpeMeHU
namepeHna He meHee 200 cek.

Mpy HEBO3MOXHOCTU BbIMNOMNHATL NMOBEPKY C OCTAHOBKOW MOTOKA B
TpybonpoBoae, a Takke AN COKpalleHUs BpEMEHWN MOBEPKU A0MNycKa-
eTCA BbINOMHATL OnpefeneHne OTHOCUTENbHOW MOrpeLHOCT! Pacxo-
[loMepa TONbKO MO MMMYTbCHOMY BbIXOAY.

Mo nmnynbcHOMY BbIxo4y 3HadyeHune obbema, N3MepeHHoe pacxo-
AOMepPOM, onpeaensieTcsa no nokasaHmam Yactotomepa, NoAKMtoYEeHHO-
ro K COOTBETCTBYIOLLEMY BbIXOAY pacxogomepa. [lepea Hayanom nsme-
PEHUS1 YacTOTOMEpP YCTaHaBNUBAETCS B PEXMM cveTa UMMYIbCOB W
obHynsetca. Mo cTtapToBOMYy curHany uUMnynbCbl C BbiXOA4a pacxopo-
Mepa HauyMHalT NOoCTynaTbh Ha BXof Yactotomepa. KonnyecTtBo xungko-
ctn V, (M3), npolleawen yepes npeobpasoBaTenb pacxoaa, onpeaens-
eTcs no copmyne:

44



5.7.3.5.

V, =NxK,, (5.6)

rae N — KonmMyecTBO MMNYNbCOB, NOACYUTAHHOE YacTOTOMEPOM;
K, — BEC UMMYNbCa UMMYNbCHOIO BbIXOAA PacxoaoMepa, M>/umn.

MuHManbHO HeOBXOAMMBIM OBBEM XKMOKOCTU, NMPONYCKaeMon 4ve-
pe3 pacxogoMep nNpv O4HOM M3MEPEHUU, NpY perncTpaumm nokasaHum
C MMMNYJbCHOMO BbIX04a AOMMKEH ObITb TakuMm, 4ToObl HAabpaTb HE MeHee
500 nmnynbcos.

M3mepeHHbIN cpeHnini OO bEMHBIN Pacxod XMAOKOCTU, NpoLueaLlen
yepes pacxogomep, onpeaenseTcs no opmyne:

V
Quy cp :T_M, (5.7)

n

rae Qui o — M3MepeHHoe 3HayeHue cpegHero obbeMHOro pacxopna,
M3/‘-I;

V, — U3MepeHHoe 3HavyeHne obbema, M3;

T,— BpeMs N3MepeHus, .

Mpn cbeme MHDOPMAaLMK C TOKOBOIO BbiXO4a M3MEPEHHOE 3HaYe-
HMe cpeaHero 0GbEeMHOro pacxofa paccynTbiBaeTcs no opmyne

l, —1
Qyy cp :|M¢'(QBH —Qun )+ Qun, (5.8)

Makc — IMl/IH

rae Qu o — M3MepeHHoe 3HayeHue cpefHero obbemMHoOro pacxopa,
M3/q;
|, — BLIXOOHOM TOKOBbIN CUrHan pacxogomepa, MA;

lwi — MUHMManNbHOE 3Ha4YeHMe TOKa AnanasoHa pa6OTbI TOKOBOIo
BblXO0Oa pacxogomepa, MA;

lwakc — MakcMmarbHoe 3Ha4YeHne Toka guanasoHa paboTbl TOKOBOroO
BbIXOA4a pacxogomepa, MA;

Qzsn — BEPXHUI Npenen naMepeHnss cpegHero o6bLeMHOro pacxona
pacxoaomepa, M/u;

Qun — HWKHUA Npeaen u3MepeHnsa cpegHero o6beMHOro pacxona
pacxogomepa, M>/u.

M3mepeHus Npon3BogAaTCS HE MEHee Tpex pa3 B KaXXaoW noBepoy-
HOW TOYKeE.

OnpepeneHve OTHOCUTENBHOM MOrPELUHOCTU pacxodomepa npu nsme-
peHUN 06bEMA XKNOKOCTU BbINONHSAETCS no dopmyre:

_ Yui = Voi , 100 9 , (5.9)

Oi

45



roe dyi — OTHOCUTENbHAA NOrPELIHOCTbL pacxogomepa npyu n3MepeHnn
obbema B i-TO NOBEPOYHOM TouKe, Y%;

Vi — n3amepeHHoe 3Ha4yeHne odbbema B i-TOM NMOBEPOYHON TOUKE, m>;
Voi — OENCTBUTENBHOE 3Ha4YeHNe obbema B i-TOM NOBEPOYHOWN TOY-
3

Ke, M°.

OnpepneneHve OTHOCUTENbLHOW MOrPELLIHOCTU pacxogomepa npu
N3MepeHnn cpegHero o6BbEMHOro pacxoda XXWOKOCTU BbINOMHAETCS Mo

dopmyne:

Squi = Qwi ool ~Qvo ool 00 o (5.10)
v Qvo cpi ,

roe dquvi — OTHOCUTENbHAA MNOrpPeLHOCTb pacxogomepa npyu usmepeHnn
cpeaHero o6 bLEMHOro pacxoga B i-TOM NOBEPOYHOMN TOYKe, Y%;

Qw cpi — M3MEpeHHOe 3HayeHne cpefHero obbemMHoro pacxoga B
i-TOV NOBEPOYHOI ToYUKE, M/Y;

Quo cpi — ASUCTBUTENLHOE 3HAYEHWE CpeHero o6LEMHOro pacxoaa
B i-TOV MOBEPOYHOII TOuKe, M>/4.

PesynbTaTbl NMOBEPKM CUMTAIOTCA MONOXUTENbHBIMU, €CNU MaKCcu-
ManbHble 3Ha4YeHUs NMOrpPeLlHOCTM pacxoJomMepa Npv U3MepeHUn o6b-
emMa Unu npu M3MepeHnn cpeaHero o6bLEMHOro pacxofa B KaXaon 13
MOBEPOYHbIX TOYEK HE MPEBbLILIAKT 3HAYEHWUI, YCTAHOBMEHHbLIX B Ha-
CTOSILLIEM PYKOBOZACTBE MO 3KCryaTaumu.

Mo pesynbTaTam NOBEpPKU OeriaeTcsi OoTMeTKa O COOTBETCTBUM B
npoTokone (Mpunoxexwue I).

Ecnu norpelHocTb M3MepeHus BbIXOAUT 3a npenenibi HOpMUpOo-
BaHHbIX 3HA4YEHWI, BbINOMNHAETCS ICTMPOBKA pacxogomMepa, nocre 4ero
NMoBepKa BbIMOMHSAETCS NOBTOPHO.

5.7.4. OnpeaeneHne OTHOCUTENbHOM MOrpeLlHOCTU pacxo4omMepa MMUTaum-
OHHbIM METOAOM

OnpeneneHve OTHOCUTENbHOW MOrpellHOCTU pacxodoMepa UMU-
TaUMOHHLIM METOAOM MPOM3BOAMUTCA B ABa 3Tana:

- onpepeneHne napameTpos nepsn4HOro npeo6pasoBaTenﬂ pacxoaa;

- onpegeneHne MNorpeLiHoCTU BTOPUYHOMO M3MEPUTENbHOro npeobpaso-
BaTens pacxoaomepa Mnpu M3MepeHun cpegHero o6beMHoro pacxoaa
N obbemMa XWOKOCTM NPV MOMOLLM MoBepovHoro komnnekca «B3MET
KM» B64.00-00.00.

5.7.4.1. OnpenenexHne napaMeTpoB NeEPBUYHOIO NpeobpasoBartens pacxoaa

MapameTpbl NnepBUYHOro npeobpasoBaTens pacxoda OnpeaenstoT-
Cs1 NPW BbIMyCKe 13 NPOM3BOACTBA MW NPU BbINOMIHEHUN €0 MOHTaXa B
COOTBETCTBUN C AOKYMEHTOM «Pacxogomep-cyeTyumk ynbTpasByKOBOW
MHorokaHanbHblh YPCB «B3JIET MP». WcnonHeHna YPCB-5xxI1
(YPCB-5xx). NHCcTpykums no moHTaxy» B12.00-00.00-50 M. Cobnio-
AeHne TpeboBaHWIA MHCTPYKUMK MO MOHTaxy obecneymBaeT BbINOfHe-
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HWe n3mepeHnn pacxoga n obbema C NOrpeLHOCTAMU, HOPMUPOBAH-
HbiMK B PO Ha pacxogomep.
5.7.4.2. OnpefeneHne NOrpeLwHoOCT BTOPUYHOIO M3MEPUTENBbHOro npeobpaso-
BaTens pacxogomepa
5.7.4.2.1. OnpegenexHune norpewHoctn Bl npn nsamepeHun pacxoga

OnpepeneHve oTHocuTenbHoM norpewHoctT BIT npoBoautcs npu
3HayeHusx pacxoga - 0,05-Quanes, 0,1-Quans, 0,5-Quans, Quave, rae Qya-
w6 = 300 M3/4. Pacxop yCcTaHaBnmBaeTca ¢ gonyckom + 20 % .

Mepen Havyanom paboTbl ycTaHaBnmBaeTca pexum «[MMOBEPKA» n
BbIMOSHAETCSA KannbpoBka MMmnTaTopa pacxoaa, No OKOHYaHMM KOTOPOW
YyCTaHaBMMBAETCA PEXUM OTOBpaKeHUss UHOMUMPYEMOW BENUYMHBbI B
M*/4. MMocne aToro nocrnefoBaTenbHO YCTAHABMMBAIOTCS MOBEPOUHbIE
3HayeHus pacxoga. [Ans Kaxaon ToOYKM He MeHee 3 pa3 CHMMAaKTCs yC-

TAHOBMBLLMECHA MOKa3aHUsA pacxogomepa C UMHMOPMALIMOHHBLIX BbIXO-
[10B.

AbcontoTHasa norpeluHocTb Bl npyn namepeHnn pacxoga Bblumcns-
eTcs no copmyne:

AQj =Qjj — Qo s (5.11)

rae AQj — abecontoTHasa norpelHocTb Bl B i-TOM NoBepo4HOM ToYKe rnpu
j-TOM uamepeHumn, M°/y;

Qj — noka3aHusa pacxogomepa B i-TON NOBEPOYHOWN TOUKE MpU j-TOM
namepeHuu, M°/y;

Qi — NOKa3aHUst UMUTaTOpPA B i-TOV NOBEPOYHOI TOuKe, M/u.
CwmelLeHne Hyns onpeaenseTcs no popmyne:

%(2 x AQqj + AQy))

H= =1 , 5.12
3xn ( )

rae H — cmewenme Hyna, M°/y;
AQ1j, AQz — 3HaYeHWs abCoOMIOTHbLIX MOrPELHOCTEN WU3MEpPEHWS

pacxoda B 1-oM 1 2-0M NOBEPOYHbIX TOYKAX COOTBETCTBEHHO NPU j-TOM
n3mepeHun;

N — KONIMYECTBO U3MEPEHUIA.
OTHocuTenbHas norpewHocTb Bl BbluncngeTca no goopmyne:

_ AQij -H

i — x100%. (5.13)

Ol

PesynbTaTthl NOBEPKM CUMTAIOTCA MONOXKUTESbHBIMW, €CIM MaKcu-
MarnbHblE 3HAYEHWSsI MOTPELLUHOCTN pacxogoMepa B Kaaon 13 noBepoy-
HbIX TOYEeK He npeBblwatoT 3HavyeHus + 0,8 %.
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5.7.4.2.2. OnpegeneHue norpewHocty BN npn namepeHnn obbema

MorpewHocTb Bl npn namepeHnn obbema onpegensieTca npu 3Ha-
yeHumn pacxoga Quaus. POOOMKUTENBHOCTL U3MEPEHUSA OnpeaenseTcs
n3 HeobxoammocTn HabpaTb He meHee 500 egnHUL MNagLwero paspsaa
nHOMKaTopa.

Heobxoanmo nepeBecTy pacxogoMep B PeXUM BBOAA U pedaKTu-
POBaHUA MapamMeTpoB U 3aHECTU 3Ha4YeHue CMeLLeHUs Hynd, onpege-
neHHoe B n.5.7.4.2.1.

NmuTaTtopom ycTaHaBnuBaeTcsi Hambonbluee 3HayYeHUe pacxopa,
3aTem ODOHynsATCA 3HaYeHus cyeTunka obbema pacxogomepa U pac-
XO[0Mep NepeBOANTCS B PEXUM U3MEPEHUS.

Mpon3BoanUTCA CbeM [AaHHbIX C pacxogomepa (MokasaHusi CHUMa-
l0TCS HE MeHee Tpex pas).

OTHocuTenbHasa norpewHocTb Bl npu namepeHnn obbema BblUUC-
nsetca no oopmyne:

V:— V.
Syj = ——2-x 100 %

0j

, (5.14)

roe dy — oTHocuTernbHas norpeluHocTs Bl npu j-Tom nsmepenun, %;
V; — nokasaHua pacxogomepa rnpu j-ToM N3aMepeHun, M>;
Voj — MOKa3aHns nmutaTtopa npu j-TOM N3MepeHun, M2,

Pe3yanaTb| NOBEPKN CHUTAKOTCA MOJIOXKUTESIbHBIMU, €CJTN MaKCU-
MarlibHble 3Ha4YeHUA NorpewHoOCT pacxogomMmepa B KaXkgomn u3 noBepoy-
HbIX TOYEK He NpeBbIlWaloT 3Ha4YeHna + 0,8 %.

PesynbTaTbl NoBepkM 3aHOCATCSA B MPOTOKOS, dopma KOTOPOro
npuseneHa B MNpunoxeHun I
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5.8. ObopmneHune pesynbTaToB NOBEPKU

5.8.1. Mpun nonoxuTenbHbIX pe3ynbTaTax NoBepku AenaeTcs 3anucb B nac-
nopTe pacxodoMepa, 3aBepeHHasi NoANUCHI0 MOBEPUTENSA C HAHECEHU-
eM NoBepuUTENbHOro Knenma, unu oPopMnaeTca CBUAETENLCTBO O Mo-
BEpKe, Mocre Yero pacxoomMep OonyckaeTcs K aKcrnyaTauum ¢ Hop-
MUPOBAHHOW NMOTrPELLHOCTLIO.

5.8.2. B cnyyae oTpuuaTenbHbIX pe3ynbTaToB NepPBUYHOM MOBEPKM PaACXOAo-
Mep BO3BpallaeTcs B NPOM3BOACTBO Ha AopaboTKy, mocne yero noa-
NEXWUT NOBTOPHON NOBEPKE.

5.8.3. B cny4ae oTpuuaTtenbHbiX pe3ynbTaToB MNepuoan4eckoinl MOBEpKM
pacxogomep b6pakyeTcs, a Knemmo racuTcs.
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NMPUNOXEHUE A. Bug coctaBHbIX YacTen pacxogomepa
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1 — OQucnneu uHOukamopa; 2 — Krnasuamypa, 3 —Mol0yrib 0bpabomku
OaHHbIX; 4 — MOHMaXHbIU MOOyrib; 5 — padbem RS-232; 6 — 3aznywku
MembpaHH:bIe.

Puc. A1. BTopnyHbIn M3MepuTenbHbIN Npeobpa3oBaTesnib pacxoaomMepoB
ncnonHeHnsa YPCB-5xxI1.
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Puc. A.2.

7Y Lelelzl o \u m

I 11

A — pe3epeHoe OKHO;

651, B1 — okHa 0nisi pasmew,eHusi KOMMymauyuOHHbIX 351eMEHMO8 CepaLCHO20
MOQyrisi, ycmaHOo8/1eHHO20 8 criom 1;

62, B2 — okHa 0r1s1 pasmeuw,eHusi KOMMymauyUOHHbIX 3/1eMEHMOo8 cepa8ucHO20
MoQyrisi, ycmaHo8/1IeHHO20 8 criom 2;

" — 0KHO 01151 pasmeuwjeHUs1 KOMMYMmayUOHHbIX 3/1eMeHmMo8 KOMOUHUPOBaHHO-
20 Modyns «RS-232 / RS-485 / yHusepcarsibHbil 8bix00 0»;

[ — okHa 0nsi pasmeweHUsi KOMMYymauyUOHHbIX 3/IeMEeHMOo8 NpuemMo-
niepedarouux modyneu;

1 — KonoOka nipedoxpaHumeris 2 A e uenu =24B (0,5 A e yenu ~36 B 50 l'y);

2 — pasbeMm 01151 NoOKYeHuUs1 kabens numaHusi =248 (~36 B 50 'y);

3 — pasbem mokoeozo 8bixoda 2 cep8uCHO20 MOOYIIS;

4 — pasbem yHueepcarsbHbIX 8bix0008 1-4 cep8uUCHO20 MOJYrIs;

5 — pasbem uHmepgpetica RS-232 kombuHUpo8aHHO20 MOOYIIS;

6 — KOoHmakmHble napel J2, J1 0ns yecmaHoeKu pexuma pabomsi yHUeep-
carnbHoe2o 8bixoda 0 KOM6UHUPOBaHHO20 MOOYIIs;

7 — pa3beM yHugsepcasibHo20 8bixoda 0 KoMOUHUPOBAHHO20 MOOYIIS;

8, 9 — kKoHmakmHsble napbl J3, J4 coomeemcmeeHHO 011 ycmaHOo8KU pexuma
pabomel pacxodomepa;

10 — pasbem uHmepgpelica RS-485 kombuHUpPOBaHHO20 MOOYIIs;

11— KOHmMaKkmHble napbi 0711 yCmaHo8KU pexumos pabomasl yHU8epcarbHbIX
8bIx0008 1-4 cepg8uCcHO20 MOOYIIS;

12 — pasbembi npuemo-nepedarowyux modynel 0ns NodknYeHUs1 kabened
ces3u ¢ [3A;

13 — mexHonoauyeckul pa3bem pacxodomepos ucrosHeHul YPCB-5xxT1;

14 u 15 — Knemma 3a3eMrIeHUs U MEXHOI02UYEeCKUU pa3bemM pacxoO0omMepos
ucrionHeHut YPCB-5xx.

Bug c3agn moayna o6paboTku AaHHbIX pacxogoMepoB MUCMONHe-

Hun YPCB-54xI1, yKoMNNeKToBaHHOrO 3f1IeKTPOHHbLIMU MOAYNSIMU:

- KOMBMHUpPOBaHHbIM «RS-232 / RS-485 / yHuBepcanbHbii Bbixod 0»;
- CEPBUCHBIM 4-KaHanbHbIM YHMBEpPCarbHbIX BbIXOA0B (YCTaHOBMEH B cnoT 1);
- CEpBUCHbIM TOKOBOTO BbIxoa 2 (YCTaHOBINEH B CroT 2);

- YeTblpbMA Npuemo-nepenaroliumm MmoaynamMmn.
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MapkupoBKa KOMMYTaLMOHHbIX 3/IeMEHTOB MoAaynen

Homep crioTa, BbIxogHble curHansl KoHTaKTHble napbl
Homep Bbixoaa Ky[1a yCTaHoB- 0603cl)-|Ka:-lqaeHme 0603HaYCHNE oGos:;qaeHme o&zs;a:;i:::(e
neH moaynb curHanos
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
YHuBepcanbHbin 5 TSOUT1 +/- J1, J2
YHuBepcanbHbIn 6 > 52 TSOUT2 +/- B2 J3, J4
YHuBepcanbHbIn 7 TSOUT3 +/- J5, J6
YHuBepcanbHbin 8 TSOUT4 +/- J7, J8
TokoBblIt 1 1 b1 |/ GND B1 -
TokoBbIN 2 2 52 | / GND B2 -
B By Mapk/poBin
KOMMYTaLUNOHHbIX 311eMEHTOB iﬁ"ﬂ?ﬂ”ﬁ‘ﬁ
KOMOWHMpPOBaAHHOro MoAyns Egggggggg oo
n OByx Mguyneﬁ yHMBepY %55555@55 J3 J4 (el sansnsss
carnbHbIX BbIXO40B i [EEEEEEEEE] %Séégééf—\
. /BN
m 06 ; 55 4 5
O3Ha4YeHne KOMMYTaLMOHHbIX Y 55 g
3N1EeMEHTOB KOMOUHMPOBAHHOIO MOy S x N = l&% o = 55%
«RS-232 / RS-485 / yHuBepcanbHbIv
BbIxog 0» B OkHe I~ o[e]e]e Izllzl ofe] (2] [==] [o]e]e

og

B K paszbemy RS-232 nogkntovaeTtcsa kabenb OT BHelwwHero pasbema RS-232, pac-
NMOSNOXXEHHOIo Ha MOHTaXHOM mogyrne (cm. puc.A.1).

Bua v Hymepaums KOHTakToB
BHeLLHero pasbema RS-232

69

(DB9)
KoHTakThl
Hene Pagbem RS-232 BHeLUHMIN pa3beM
KOMOMHMPOBAHHOIO RS.232

Tabnvua koMMyTaumMm cur- Moayns
Harnoe B kabene cBSA3n pasb- RXD 1 2
emoB RS-232. RTS 5 7

TXD 3 3

CTS 4 8

GND 7 5
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:
B O603HayeHne KoMmyTa- =

O+, + ole|e|e
LIMOHHbIX 31EMEHTOB MOAY NS Sx x| F+++1
Ethernet WX 2 1

MoakntoueHne moayns k cetn Ethernet nnu k nepcoHansHomy komnbtoTepy (IMK) ocywecTens-
€eTcs ¢ NomoLLblo kabens cBsa3n ¢ pazbemoM RJ45.

Bua v Hymepaumnsa KOHTakToB %I \ﬁ
pasbema RJ45 E

1 8

KoHTakThl
Pasbem RJ45
Uenb Pasbem
Ta6 _ moayns HoAKioUeHIe NOAKIOYEHNE K
abnuua KoMmmyTaunn cur Ethernet nepcoHarnbHOMY
HanoB B kabene CBs3K C ce- Kcem KOMMbIOTepy
Tbto 1 kabene ceA3n ¢ lNMK. X+ 1 1 3
TX- 2 2 6
RX+ 3 3 1
RX- 4 6 2
TexHonornyeckmin pasbLem 2 15
(BUA, C BHELLHEN CTOPOHbI @ (’ .'.'.','.'.'% q
pasbema) 1 3
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a) Bug cboky 6) Bua c3agm
* — cnpaBoOYHbIN pasmep
1 — DIN-pelka; 2 — KpoHwmeuH; 3 — BI1.

Puc. A.3. Bug BIl ncnonnennn YPCB-5xxI1 ¢ KkpoHwTEMHaMu ans KpensneHus
Ha DIN-pewuky 35/7,5.

N SN\ 7

+ U@_‘U
MoHTaxHbIe nnaHKu

* - crpaBoYHbI pasmep

Puc. A.4. Bug c3agu BIl ncnonHeHnn YPCB-5xx ¢ MOHTaXHbIMM NfaHKaMu
ANA KpenneHnsa Ha obbekTe.
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1500* 88*
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43—
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—31*—

Macca He 6onee 0,5 ke
* - cnpaBoYHbIV pasmep

71— uariydarowas rniioCKocmsa, 2 — ommemka aKycmu4ecKoeo uyeHmpa.

Puc. A.5. HaknagHown M3A.

ManyyatoLas nnockocTb

/

M42x2 45,5

- 145-250* >

Macca He 6ornee 1,0 ke
* - crpaBoYHbIA pasmep

Puc. A.6. Bpe3Hou (BBMHUYMBaeMbIn) N3A ¢ TUTaHOBbLIM MPOTEKTOPOM.
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a) Bua npeobpasoBaTens HanpsikeHns

120*
I 95* |

10*
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50* —
80"
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2 oTB. J5,8*

IR O | S

15*

10*

6) MOHTaXHadA niaHkKa anda KpervieHna Ha BepTVIKaHbHOVI NIOCKOCTU

MWH

10*

| 3oHa cBoboaHoro xoaa |

5T 10

__C'P__

13,5*

b

B) BUA C3aMN C MOHTa)XXHOM MiaHKon
* - cNpaBOYHbLIN pasmep

Puc. A.7. NMpeobpa3oBatenb HanpsxeHua ~220/36 B 50 Iy,
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~—400*

90*
60*

@| MOA2 [ o]
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] noA1 e

* - CMpaBOYHbIN pasmep

3

«[MOA2»

52*
76*

«[MOA1T»
/

| e T

94*

34,5*

\\Y

© ©

5,8 \ 3

3*

1 — Kopnyc ycmpoucmea, 2 — kaberu 05151 cmbikosku ¢ [19A; 3 — pa3b-
embl 01151 MoOKIMoYeHus Kaberneu cessu ¢ Br.

Puc. A.8. YcTponcTBo cornacyrouiee.
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NMPUNOXEHUE B. CxeMbl anekTpu4yeckume

B.1. Cxema coegnHeHun pacxogomepa

BTOPUYHbIN
NPEOGPA3OBATENb
RS-232 Kawarn 1 << Lemo
1 JaRY JAR /AR
PEA1.1 & 1 1 MNoA (oo N3A1.1
2 RXD GND 2 2 GND
3 TXD PEA1.2 3 | 3] oND
4 GND 4 | 4 | oND
5 GND PEA2.1 i < NaA1.2
6 GND
7 RTS PEA2.2
8 CTS GND
9 Kanan 2
RS-485 PEA1.1 \AI ) <] M3A2.1
AlData- P(é,’:\l:D 2
B/Data+ GNE;
GND
PEA2.1 — {7} NaA2.2
YH.BbIX. 0 GND
TSOUT+ Pgﬁéz
TSOUT-
Kanan 3
YH.BbIX. 1-4 (5-8) [ PEAT 1 4R [} N3A3.1
TSOUT1+ GND
TSOUT1- PEA1.2
TSOUT2+ GND
TSOUT2- PEA2.1 N < MN3A3.2
TSOUT3+ GND
TSOUTS3- PEA2.2
TSOUT4+ GND
TSOUT4- Kauan 4
Tok.BbIX. 1 (2) PEA1.1 . E NaA4.1
GND GND
<] oD PcE;'rL\\IBZ
- |
| PEA2.1 . < N3aA4.2
GND
Ethernet PEA2.2
TX+ GND
TX-
RX+ _
RXC =24 B ( 36 B 50 I'u)

Puc. B.1. Cxema coeauMHeHMn pacxopnomepoB ucnonHeHun YPCB-54xI1
(YPCB-54x).

Cxewmbl nogkntoyeHns MN3A ¢ ncnonb3oBaHveM yCTPOWCTBa corna-
cyloLero u/munu yctpouctea KOMMYyTauWMOHHOrO (6roka kommyTauumu)
npuBeaeHbl B UHCTPYKLUW MO MOHTaXYy.

58



B.2. Cxema OKOHEYHOro Kackaga yHMBepcanbHbIX BbIXOA40B

lMuTaHne okoHe4YHoro kackaga (puc. b.2) yHnBepcanbHbIX BbIXOO0B
MOXET OCYLLECTBIIATLCA Kak OT BHYTPEHHEro UCTOYHUKA NUTaHuUs — ak-
TUBHbIA peXuUM paboTbl, TaK U OT BHELUHErO MCTOYHUKA — MACCUBHbLIN

PEXUM.
+5V
1 KOMm
o J1 (J1, J3, J5, J7)
¢ «TSOUT+»
(«TSOUTx+»)
«TSOUT-»

J2 (J2, J4, J6, J8) («TSOUTx-»)

l

Puc. B.2. Cxema OKOHEYHOro Kackaga yHMBepcanbHbIX BbIXOAO0B.

B ckobkax Ha cxeme ykasaHbl 0603Ha4YeHus1 Ansi yHUBepcarnbHbIX
BbIXOZOB CEPBUCHbLIX MOOYEN.

[ns ycTtaHoBnNeHHOro 3HayeHus AKTuB. Yp. <BbICOKMW> Hannumio
UMMynbCca Ha BbIXOAE B YAaCTOTHOM U MMMNYSbCHOM pexumax, a Takke
Hanu4umio cobbITA B NOMMYECKOM pPEXMME COOTBETCTBYET Pa3OMKHYTOE
COCTOSIHWE 3NEKTPOHHOro Knto4a. Npu oTCcyTCTBMM MMNynbca N OTCYT-
CTBUWN COOBITUSA SNEKTPOHHbIN KMOY 3aMKHYT.

[ns yctaHoBNeHHOro 3HadeHus AKTuB. Yp. <HU3KMW> cOCTOAHUA
3MIEKTPOHHOrO Krto4va obpaTHble.

[Mpn akTMBHOM pexmnme paboTbl OKOHEYHOro Kackaga WU pasoMKHY-
TOM 3NEKTPOHHOM KIOMEe HamnpsbkeHue Ha Bbixoge byaeT B npeagenax
(2,4 — 5,0) B, npu 3amkHyTOM KItoye — He 6onee 0,4 B. PaboTta Bbixoga
NPy aKkTUBHOM pexume paboTbl OKOHEYHOro Kackaga AonyckaeTcsi Ha
Harpys3Ky ¢ conpoTuBneHnem He meHee 1 kKOm.

B naccvMBHOM pexume nuTaHue AOSMKHO OCYLLEeCTBASATbLCA Hanps-
XXEeHMeM MNoCTosAHHOro Toka oT 5 ao 15 B OT BHelwHero uctoyHuka. [o-
nyckaeTca nuTaHue HanpsbkeHnem o 24 B, npu aTom amnnutyaa Bbl-
XOAHbIX MMMynNbCoB OyaeT orpaHudeHo ypoBHem B 15 B. [Jonyctumoe
3Ha4YeHne KOMMYTUPYEMOrO ToKa Harpy3km He 6onee 10 MA.

MoaknoyYeHne OKOHEYHOro Kackaga K BHYTPEHHEeMY WCTOYHUKY
+ 5B ocywecTBnsieTcss C MOMOLLbI COOTBETCTBYIOLLMX MNEPEMbIYEK,
3aMblKaloLMX KOHTAKTHbIE Napbl YCTAHOBKM pexmnma paboTbl OKOHEYHO-
ro Kackaga yHMBepcarnbHOro BbIxoaa.

[nvHa nuHuKM cBasu ans yHuBepcanbHbIX Bbixogos — 4o 300 m.
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NMPUNOXEHUE B. Agantep TOKOBOro Bbixoaa

1. [ononHUTENbHbIN TOKOBLIN BbLIXOA pacxogomepa obecneymBaeTcsa C
noMoLLb0 aganTtepa, npeobpasyruwero nocrneaoBaTenbHOCTb UMMYIb-
COB B BbIXOAHOW TOK, 3HA4YEHNE KOTOPOro COOTBETCTBYET U3MEPEHHOMY
3Ha4YeHUIo pacxoaa.

2. [InanasoH paboTbl TokoBoro Bbixoda (0-5) MA, (0-20) mA nnu (4-20) mA
Ha conpoTuBneHue Harpy3ku (0,05-1) kOm. MNporpammupoBaHue gnana-
30Ha paboTbl TOKOBOrO BbIXO4A BbINOMHAETCA NPWU BbINyCKe M3 NPOU3-
BOACTBA MO 3aKkasy.

Kpome TOro, npu Bbinycke U3 Nnpou3BOACTBa B agantepe nporpam-
MUpyeTCsl Auanas3oH BXOAHOW YacTOTbl crnefoBaHust umnynbcoB F
wn = 0+3000 Ny, COOTBETCTBYIOLWININ YAaCTOTHOMY PEXUMY YHUBEpPCarb-
HOro BbIxoAda.

3. Hanpsikenune nutanna agantepa ~36 B 50 4, MoLwHOCTL noTpebneHus
He 6onee 2 BA. Agantep moxeT nutaTtbcsa ot cetn ~36 B 50 Ny nnu ot
aBTOHOMHOro npeobpasoBartens HanpsxeHnsa ~220/36 B 50 Iy,

4. ApanTtep TOKOBOro Bbixoda wucnonHeHus ATB-1 cogepxuT ofHy, a
ATB-2 aBe nnatbl npeobpasoBaTesnia YacToTbl CriegoBaHUS UMMYIbCOB
B NMOCTOSIHHbIN BbIXOAHOW TOK U obecneynBaeT hopMupoBaHne OgHOro
UNn ABYX HE3ABUCUMbIX TOKOBbIX CUTHANOB.

Buao apgantepa vcnonHenuss ATB-2 npueegeH Ha puc.B.1, cxema
NnoaKniYeHns NnaTtbl agantepa npueegeHa Ha puc.B.2.

5. MNMpwn nogknioyeHnn agantepa TOKOBOrO BbIXOA4a K YHMBEpPCanbHOMY Bbl-
X004y pacxogomepa HeobXxo4MMO YCTaHOBUTL YACTOTHbLIN pexnm pabo-
Tbl J@HHOMO YHUBEPCAnbHOro BbixoAa, 3HayeHus Fyae, Qgn, Qun ¥ € NO-
MOLLIbIO COOTBETCTBYHOLLNX NEPEMbIYEK MOAKITHOYNTL OKOHEYHbIN Kackag,
YH/MBEpPCanbHOro Bbixoda K BHYTPEHHEMY UCTOYHUKY 5 B pacxogomepa
(aKTMBHbLIN peXnm).

6. HomMuHanbHasa ctaTtvyeckas XxapakTepuUCTMKM pacxogomepa Nno TOKOBO-
My BbIXxoay:

M
Qy =Qup +(Qgp _QHn)'M,
Makc — 'MUH
roe Q, — N3MepeHHoe 3HaueHne pacxoaa, M°/y;
Qsn — BEPXHWI MOPOr pacxoda Mo BbIXOQy B YAaCTOTHOM pexume,
M/u;
Qun — HWXHWIA nopor pacxoja Mo BbIXo4y B YAaCTOTHOM pexume,
M>/y;
lgix — 3HAYEHME BBIXOQHOMO TOKOBOrO curHana, MA;
[y — MMHMMarnbHoe 3HadyeHue Toka (0 unu 4 mA);
lvakc — Ma@kcMmarnbHoe 3HadeHue Toka (5 unm 20 mA).
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Puc. B.1. Bua apantepa TokoBoro Bbixoga ucrnosnHeHns ATB-2.
NNATA AOANTEPA Moaynb
TOKOBOI'O BbIXOOA YHUBEPCAIIbHOIO
Xs1 BbIXOOA
—T—_ KoHT. Llenb
2 |36B50y
3 |36B50ry XS2
Lenb KOHT. Llenb
XS3 +F 1 | TSOUT (1-4) +
KoHT. Lenb i 2 < TSOUT(4)-
K MPUEMHUKY —] -1
2 +|
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NMPUNOXEHUE T. NMpunoxeHns K MeToauke NoBepKu

CxeMmbl NOBepKK pacxogomepa

s
6

| vHauKaTop |

RS Bbixog M9A VMM, BbIXOA4 ~ TOK. BbIXOA

1]
il
o

4 ~

b=

3 2

1 — emopuyHbIli Npeobpasosamerib rnogepsieMoezo pacxodomepa; 2 — mpybo-
rnpoeod rnoeepoyHol ycmaHo8Ku; 3 — usMepumersibHbIU y4acmok; 4 — npeob-
pasosamernu anekmpoakycmuyeckue; 5 — yacmomomep, 6 — munnuammnep-

memp; 7 — nepcoHarsbHbIlU KOMIbomep.
Puc. I'.1. CTpykTypHass cxemMa NoBepKU pacxogomepa MeToAOM HenocpeacT-
BEHHOro CIIn4YeHUsi Ha NOBEPOYHOMN YCTaHOBKeE.

1
o —
/

| vHAMKaTop |

«B3JTET MP»

RS Bbixog  TexH. pasbem [3A uMn. BbIXOA TOK. BbIXOA,

=] ]

il

l

RS-sxon | UMP ” CA-01 ” yem | | unT |

«B3JET KM»

RS-BbIX0A

2

1 — emopuyHbIl npeobpazosamerib No8epsiemMo20 pacxodomepa; 2 — KOM-
rnekc nogepoyHbili « B3JTET Kl »; 3 — nepcoHarnbHbIU KOMIbomep.

Puc. I'.2. CTpyKkTypHas cxema noBepKu pacxogomepa MMUTaLUOHHbLIM MeETO-
AOM C nomMoLubo KomMmnsiekca nosepoyHoro «B3JIET KM».
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MpoTokon noBepku pacxogomepa

(pekomeHpyemasn copma)

MpoTokon NoBepkM pacxogomepa

3aBoackon HoMep "oa Bbinycka

Bug nosepku

. Flynkr OtmeTKka 0
HanmeHoBaHue onepaumi OOKYMeHTa Mpumeyanue
COOTBEeTCTBUU
no noBepke
1. BHewWwHun ocmoTp 5.7.1
2. OnpoboBaHune pacxogomepa 5.7.2
3. OnpenenexHne METPONOrMYECKUX XapaK-
TEPUCTUK pacxogomepa 5.7.3 (5.7.4)
Pacxopomep K aKcnnyarauuu
(ropeH, He roaeH)
[aTa noBepkn « » 20 r.
MoBeputens / /
(nognuce) (¢.1.0.)

rel mr.5xx doc4.5
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