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Hactosawmin [OOKYMEHT pacnpoCTpaHAeTCda Ha pacxodomepbl-
cUEeTUMKN anekTpomarHuTHble «B3JIET 3P» mogudumkaummn «Jlant M»
(panee — pacxogomepbl) W npedHasHayeH A O3HAKOMIEHUA C
YCTPONCTBOM M MNOPSOKOM MX SKChfyaTauuun, a Takke MeToOMKOW Mo-
BEPKM.

B cBA3K ¢ NnoCTOsAHHOWM pa60T0|7| Ha[ ycoBepLwleHCTBOBaHWEM MMpu-
6opa, B pacxogomMepax BO3MOXHbl OTIIMYMUA OT HacCToALlEero pykoson-
CTBa, He BJINAKOLLME Ha METPOJIOTMYECKNE XapPaKTEPUCTUKAU U beHKLI,I/IO-
HalrlbHbl€ BO3MO>XXHOCTH npl/|60pa.

MEPEYEHb NMPUHATbLIX COKPALLEHNA N OBO3HAYEHNIA

DN - AMamMeTp HOMUHAaNbHbIN;

KKU - XXMOKOKPUCTaNNMYeCKNn MHANKATOP;

Z15) - UBMEepPUTENbHbLIN BNOoK;

MBI - UICTOYHNK BTOPUYHOIO NUTaHUS;

MrP - nepBu4HbIN NpeobpasoBaTenlb pacxoaa;
a4cC - ANEeKTPOABMXKYLLas cuna;

OMP - anekTpoMarHWTHbIA pacxogomep.

* % %

Pacxodomep-cyemyuk anekmpomacsHumHbelli «B3JIET 3OP» modudcbukauuu
«flaim M» 3apezucmpupoeaH 8 [ocydapcmeeHHOM peecmpe cpedcme us-
mepeHuli P® nod Ne52856-13 (ceudemenbcmeo 06 ymeepxdeHuu muna
cpedcme usmepeHul RU.C.29.006.A Ne 50016/1).

Pacxodomep-cyemyuk anekmpomacsHUmMHbll «B3JIET 3P» modudcbukauuu
«Jlaim M» coomeemcmeyem mpebogaHusiM TexHUYeCKo20 peanameHma
TamoxxeHHo20 corw3a TP TC 020/2011 «3nekmpomasHUmMHass cogMmecmu-
MOCMb MEeXHUYECKUX cpedcme» (peaucmpayuoHHbIl HoMep Oeknapauuu o
coomeemcmeuu TC N RU [J-RU.AB72.B.02410).

Pacxodomep-cyemyuk anekmpomasHUmMHbIl «B3JIET 3P» modudcbukauuu
«flaim M» paspeweH K npumeHeHuto 05 ydema mensioHocumerss 8 8005-
HbIX cucmemax mernsoCHabXeHusl.

Pacxodomep-cyemyuk anekmpomacsHumHbll «B3JIET 3OP» modudcbukauuu
«flaim M» paspeweH K MPUMEHEHUK Ha rpou3sodcmeeHHbIX obbeKkmax 8
coomeemcmeuu npasunamu rnpombiwieHHou 6e3onacHocmu.

lpucoeduHumenbHas apmamypa «B3JIET KIA» coomeemcmeyem mpebo-
8aHUSIM HOPMamueHbIX OOKYMEHMOS.

* k%

YaocToBepsiioLme OOKYMEHTbl pa3MeLLeHbl Ha caTte www.vzljot.ru
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FrAPAHTUU U3TOTOBUTENA

|. U3roToButenb rapaHTMpyeT cooTBeTcTBME pacxogomepoB «B3JIET OP» mogu-
dukaumm «Jlant M» Bcex UCMONMHEeHU TEXHUYECKNM YCINOBUAM B npeaenax ra-
PaHTUMHOIO CpOKa, yKa3aHHOro B nacrnopTe Ha usgenue, npu cobnogeHun
cnegyroLwmnx yCroBumn:

1. XpaHeHMe, TPpaHCNOPTUPOBAHNE, MOHTaX W J3KCNyatauna wusgenuad
OCYLLEeCTBNAKTCA B COOTBETCTBUN C Tpe6OBaHI/IFIMI/I SKCHﬂyaTaLLMOHHOVI
OOKyMEeHTaLunn.

2. MoHTax u nyckoHanago4Hble paboTbl NpoBeAeHbl Cneunann3npoBaH-
HOW OpraHu3aumen, UMeloLLen NpaBO Ha BbIMNOMIHEHME OAaHHOro Buaa
pabor.

Il. B cnyyae Bbixoga 060opyaoBaHUs U3 CTPOSi, rapaHTUNHbBIA PEMOHT NPON3BOAUT-
CS B FOJNIOBHOM UMW pPervoHanbHbIX CEPBUCHbLIX LIEHTpaxX, aBTOPU3NPOBAHHbIX
no paborte ¢ obopygoBaHMem ToproBon mMapku Banet, npu cobniogeHuun ycrno-
BUW 3kcnnyaTauumn n TpeboBaHuiA, yKasaHHbIX B 3KCMyaTaLuNOHHON OOKYMEH-
Taumu.

. [apaHTUHbIN PEMOHT pacxogoMepOoB, U3rOTOBMNEHHLIX MO 4 knaccy 6esonac-
HOCTW U NpeAHa3HayYeHHbIX 4ns paboTbl Ha 06bEKTAX MUCMOSb30BAHUS aTOMHOM
3Hepruun, NPoON3BOANTCHA TOSBKO Ha NPeAnpUATUN-U3roToBUTENE.

IV. N3roToBUTENDL HE HECET rapaHTUIHbLIX 00513aTENLCTB B CMEAYOLNX Cry4vasix:
a) OTCYTCTBYET NacnopT Ha nsgenue;
0) n3genue nveeTt MexaHM4Yeckne NOBPEXAEHWS;

B) n3genve XpaHwunocb, TPaHCNOPTUPOBANoChb, MOHTMPOBANOCh UMK 3KC-
nnyaTMpoBanocb C HapylleHnem TpeboBaHu 3KcnnyaTauuoHHOW [o-
KyMEeHTauuu Ha usgenue;

r) 6e10 gonyweHo 3amep3aHue (nepexoq B TBepAoe hasoBoe COCTos-
HWME) KOHTPONMPYEMOM XNOKOCTU B NPOTOYHOW YacTu U3aenus;

[) OTCYTCTBYET Unv NnoBpexaeHa nrioMba ¢ KnerMom rocnoBepuTerns;

e) n3genune unn ero cocTaBHas 4acTb NoaBepranocb pasbopke unu gopa-
ooTke;

X) rapaHTUsi He pacnpOCTPaHSeTCA Ha pacxo4Hble MaTepuansl U getanu,
NMetoLLME OrpaHNYEHHbIN CPOK CIyXObl.

MHdopmaumna no cepsucHomy obCnyXMBaHUIO NpeacTaBreHa Ha
cante http: www.vzljot.ru B pasgene CepBuc.
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OBO3HAYEHWE UCNONTHEHUN

O6o3HayeHne TUMNOBbIX UCNONHEHUN pacxogomepoB «B3JIET 3P»
C ucrnonb3oBaHneMm 6yKBEHHO-4YMCOBOroO kKoga npvBegeHo Ha puc.1.

IPCB- X XX X X X
A A AR

6e3 nHaukatopa - 4
C MHAuKaTopoM - 5

1:100-1
1:250-4
1:300-5
1:500 -7

1o HaJiuu4uro UH@UKamOpa -

1o uHamu4yecKoMy OuarnasoHy —

110 obacmu npumeHeHusi —|  0BLLENPOMBILLTIEHHOE - 0
ocobble ycnosus - 5
cTeneHb 3awuThl P68 - 8

no crocoby MoHmMaxa 6 _| ‘caHpsmy”- 11
mpy6onpoeod (pnaHuesoe - P
£1%-A

no HopMupyembiM ripedenam |

o +204 -
donyckaemou nozpewHocmu +2%-B

5%-C

PEBEPCMBHOE MUCMOMNHEHNe - P|

10 HanpasseHur G8UXEHUS _I
usmepsiemMoll xudkocmu

Puc.1. Ctpyktypa OYKBEHHO-YMCIIOBOro KoAa TUMNOBbLIX MCMOSIHEHUN 3feK-
TPOMarHUTHbIX pacxogomepoB moaudukaumm Jlaut M.

Hanpumep, o6o3HavyeHne APCB-475® BP cooTtBeTCTBYET MCNOS-
HEeHWUI0 pacxogomepa:
- 6e3 nHgukaTopa (-4xxx xx);

- BbIMOSHSAIOLLEr0 M3MepeHnss cpegHero o6beMHOro pacxoga B AMHaMu-
yeckoM guanasoHe 1:500 (-X7xx xx);

- 4N ocobbIx (TAXKenbiX) ycrnoBum (-Xx5X XX): KOXyX NepBUYHOIO Npeob-
pasoBaTens u Kopnyc n3amMepuTenbHOro 6y1oka BbINOMHEHbI U3 MeTanna;

- ¢ bnaHueBbIM NPUCOeANHEHNEM (-XXXP XX);

- obecneumnBaroLLEro n3MepeHus cpegHero o6 beMHOro pacxoga c gonyc-
KaeMoW NOrpeLLHoCTb0 2% (-xxxx Bx);

- yCTaHaBnMBaemMoro B TpybonpoBoaax ¢ peBepCUBHbLIM MOTOKOM XXUAOKO-
cTn (xxxx xP).

Koandukauus, npenenbl JOMycKaeMblX MOrpeLHocTen n anHamu-
yeckMe amanasoHbl BCEX WUCMonHeHun pacxogomepoB «B3JNET OP»
Moandmkauum «Jlant M» npmsegeHsol B lNpunoxeHun XK.

4 ssner



1. OMACAHUE U PABOTA

1.1. Ha3zHayeHue

1.1.1.

1.1.2.

1.1.3.

1.1.4.

Pacxogomep-cyeTymk anektpoMmarHuTHbin «B3JIET 3P» mogudukayumm
«Jlant M» npegHasHayeH OnNa namepeHnsa cpefHero o6bLeMHoOro pac-
Xoda n obbema ropsiven n XonogHom BoAabl, ObITOBbLIX CTOKOB, a Takke
APYrMX HearpecCUBHbLIX 3NEKTPONPOBOAALMX XKUAKOCTEN B LUMPOKUX
AnanasoHax TemnepaTtyp 1 NpOBOANMOCTEN.

OcHoBHas crepa npumMmeHeHus pacxogomepoB «B3NET 3P» moandum-
Kaunn «Jlant M» — B cocTaBe TEMSIOCYETYMKOB, N3MEPUTESNbHbBIX CU-
CTEM, aBTOMATU3MPOBAHHbLIX CUCTEM YMNpPaBfieHUs1 TEXHONOrMYECKUMU
npoueccamm B 3HepreTuke, aTOMHON MPOMbILLNIEHHOCTM, KOMMYHarb-
HOM XO3ANCTBE U T.4.

Pacxogomepbl MOryT ycTaHaBnNuBaTbCSA Kak B MeTannnyeckue, Tak u B
nracTukoBble (MeTannonnacTukoBble) TpybonpoBoabl.

Mo 3aka3y pacxogomepbl MOryT ObiTb HACTPOEHbI AN M3MEPEHUs na-
paMeTpoB PEBEPCUBHOMO MOTOKAa C BblAayeln curHana HanpasneHus rno-
TOKa.

// B3/eT



1.2. TexHUYeCKUE XapaKTepUCTUKMU

1.2.1. TexHn4eckmne xapakTepucTukm pacxogomepa npueeaeHnol B Tabn.1.

Ta6bnuua 1
HanmeHoBaHune
3Ha4yeHne napameTpa
napameTpa
1. QnameTp HOMUHaANbHbIN
(Tvnopasmep), DN 10 | 151 20| 25 (32| 40 | 50 | 65 | 80 (100|150 | 200 | 300
2. Hanbonbwunn namepse-
MbI CpeAHUA 06 BbEMHbIN 2,83 16,37 [11,32117,69| 28,98 (45,28 70,75 (119,6|181,1| 283 [636,8| 1132 | 2547
pacxof, Quans, M3/Y 3,40 | 7,64* |13,58*|21,23*|34,78*(54,34*|84,90*143,5*| 217,3*| 339,6*| 764, 1*| 1358* | 3056*
3. UyBCTBUTENBHOCTbL pacxo-
QoMepa No CKOPOCTU NOTOoKa, 0,01

m/c

4. NasneHue B Tpy60onpoBo-
ae, MlMa

He bonee 2,5

5. YnenbHas npoBOANMOCTb
paboyen xungkoctu, Cm/m

He meHee 5-10™

6. TemnepaTtypa pabouen
»xungkoctu, °C

oT munHyc 10 go 150

7. HanpspkeHne nuTtanus no-
CTOSIHHOrO TOKa, B

24 (cm. n.1.2.7)

8. NoTpebnaemas MOLHOCTb,

He 6onee 5
Bt
9. CpeaHsist HapaboTka 100 000
Ha OTKas, 4
10. CpegHun cpok cry>oObil, 12

net

* - ans ucnonHeHnsa APCB-XX5 (gns ocobbix yCroBuin NPUMEHEHNS) CKOPOCTb NOTOKa yBenuyeHa 4o 12 m/c

NMPUMEYAHUA:

1. YKkasaHHble Haubonblune OO0BLEMHblE pacxodbl AEWUCTBUTENbHbI ANS
CTaHOapTHbIX WUCMOMNHEHUIA pacxogomepoB. Haubonbluve ob6beMHble
pacxoabl ANs pPacxogoMepoB WCMONHEHWA, npeaHas3HayYeHHbIX Ans
HU3KUX pacxodoB, ykasaHbl B Tabn.2.

2. PasbaAcHeHua no paboTe pacxoOoMepPOB C TEMNOBbIYUCINTENSMM
«B3JIET TCPB» npusegeHbl B [Npunoxexun [.

1.2.2. Ina cuctem ¢ ManbiM 3HaA4YEHWEM U3MEPSIEMOro pacxoga (CKopoCTb
notoka He Bonee 5 m/c) BoO3MOXHa nocTtaBka pacxogomepoB «B3JIET
OP» ¢ cyxawLwmmn BCTaBkaMu, ycTaHaBnMBaeMbiMU HEMNOCPEACTBEHHO

B NMPOTOYHYIO YacTb npubopa. Mpn 3ToM ANA MOHTaXa pacxo4oMepPOB B
Tpybonposoa He TpebyeTcs Cnonb3oBaTb KOHAY30pbl 1 ANddY30pbI.

3Ha4veHnsa Hambonblero 06 bEMHOro pacxoga Ans AaHHbIX pacxo-

AOMEpPOB rnpuBeaeHbl B Tabn.2.

Tabnuua 2

HanmeHoBaHMe napameTpa

3Ha4yeHne napameTpa

1. AnameTp HOMUHanNbHLIN (Tnopa3amep, DN) 25 32 50
2. HanbonbLummn :ISMepFIeMbII/I cpenHun 00 bEMHBIV 8.9 145 354
pacxog, Quaus, M/

8
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1.2.3.

Pacxogomep obecneunmBaeT xpaHeHWe pesynbTaToB paboTbl B apxu-
Bax:

- yacoBoM — 1440 3anucen (60 cyTok);
- cyTouHOM — 365 3anucen (1 rop);

1.2.4.

1.2.5.

1.2.6.

Meca4yHoM — 72 3anucu (6 ner);

CunTbiBaHME apXMBOB BO3MOXXHO Ha MepcOHarnbHbIA KOMMLIOTEP C
nomMoLubio npeobpasosartens USB-OP.

CpoK COXpaHHOCTU YCTaHOBOYHOW WMHoOpMauum B pacxogomepe
NP OTKITIOYEHUN BHELLHErO NUTaHus He MeHee 1 roga.

M3meHeHns1 Bcex MeTpoNiormyeckn 3Ha4dyMMblx NapameTpoB pacxoo-
Mepa UKCUMPYIOTCS B XypHane cobbituin. nybuHa xypHana — 3000
3anucen.

B pacxogomepe Takke npegycMoTpeHa cuctema AuarHOCTUKU OTKa3oB
N HelTaTHbIX CUTyauuii, BO3HMKaOLWMX B npouecce paboTbl U CBA3aH-
HbIX C TakMmu cpakTopamu, Kak onycTolueHne TpyGonpoBoaa, Bo3aen-
CTBME BHELUHEero MarHUTHOro Nonsi, 3arpsi3HeHne rekTPoaoB.

Mpeaenbl gonyckaemMbiX OTHOCUTESNbHbBIX MOrpeLHOCTEN TUMOBLIX MC-
nonHeHun pacxogomepoB «B3JIET 3P» npu wmnamepeHun cpegHero
obbemHoro pacxoga (obbema) He npeBbiwalT * 2% B AguanasoHax
pacxoaoB, NpuBeAeHHbIX B Tabn. 3.

Ta6bnuua 3

VicnonHenme [Ovana3oH n3mepsieMoro cpeHero 06beMHOro pacxofa XuaKkocTu

pacxogomepa

npu NPsSIMOM HanpasfeHUN NoToKa

npu o6paTHOM HanpasreHUn NoToka

OPCB-X4XX B

ot 0,004-QHanb go QHaunb (1:250)

ot 0,01-QHanb go QHaunb (1:100)

JOPCB-X4XX BP

ot 0,004-QHanb go QHaunb (1:250)

ot 0,004-QHanb go QHaunb (1:250)

JOPCB-X7XX B

ot 0,002-QHanb go QHaunb (1:500)

ot 0,01-QHanb go QHaunb (1:100)

JOPCB-X7XX BP

ot 0,002-QHanb go QHaunb (1:500)

ot 0,002-QHanb go QHaunb (1:500)

1.2.7.

3HayeHus namepaemoro pacxoga A TUNOBbIX UCMOSTHEHMIW pac-
xogomepoB npuseneHbl B Tabn.A.1 MNMpunoxexus A.

Mpenenbl gonyckaeMon OTHOCUTENbHOW MOrPELLHOCTU  perncTpaumm
BpemeHn HapaboTtkn — He Bonee + 0,1 %.

lMuTtaHne  pacxogomMepa  ocylwecTBnseTca  CcTabunuanpoBaHHbIM
HanNpsKeHMEM NMOCTOSAHHOIO TOKa 3HaYeHneM 13 guanasoHa (22-29) B ¢
ypoBHeM nynbcaunn He 6onee +1,0 %. NuTaHme OT ceTn nepeMeHHOro
Toka 220 B yactotom 50 'y moxeT obecneymBaTbCA C NMOMOLLbIO UC-
TOYHMKa BTOpMYHOro nutanus (MBIT), noctaBnsemoro no 3akasy ([Mpu-
noxenwue IN).

9
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1.2.8. Pacxogomep cootBetcTByeT TpeboBaHusam MOCT P 52931 no yctoun-
YMBOCTU:

- K KNMMaTUYeCKMM BO3ZencTBuAM — rpynne B4 (guanasoH Temnepatyp
oKkpyxatwen cpeabl oT +5 go +50 °C, oTHOocUTENbHAA BRAXHOCTb HE
oonee 80 % npu TemnepaTtype o 35 °C, 6e3 koHaeHcauuun Brarm);

- K MEXaHN4YeCcKnuM BO3aencTeumam — rpynne N2;
- K aTMOchepHOMyY faBrneHuto — rpynne P2.

CTeneHb 3awmTbl pacxogomepa cooTBeTcTByeT kogy IP65 wunu
IP68 no TOCT 14254.

1.2.9. Pacxogomepbl, npegHasHadeHHble ANsi OOBbEKTOB MCMNONb30BaHMSA
aTOMHOW 3Heprun, COOTBETCTBYIOT:

a) knaccy 4H (HIM-001-15 mn HM-016-05) — no akcnnyatauynoHHon 6es-
ONacHoOCTW;

©) lll kateropumn (HM-031-01) — N0 CENCMOCTOMKOCTY,;

B) rpynne 2.1 (CTO 1.1.1.07.001.0675-2017) — no ycnoBusm aKcnnyaTa-
Lun.

1.2.10. Bug 1 maccorabapuTHble XapakTepUCTUKN PacXOA0MEPOB MpUBEAEHbI
B [NpunoxeHuun b.

10
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1.3. CocTaB

KomnnekT noctaBku pacxoagomepa npueBeaeH B Tabn.4.

Tabnuua 4
HaumeHoBaHne Kon. Mpum.

Pacxogomep 1 Mpum. 1,2
NCTOYHMK BTOPMYHOIO NuTaHus =24 B 1 Mo 3akasy
Apantep curHanoe USB-3P 1 Mo 3akasy
KomnneKkT MOHTaXHbI 1 Mpum. 3, 4
MacnopTt 1

KomnnekT akcnnyaTauMoHHOM AOKYMEHTaLUnn B COCTaBe:

- PYKOBOACTBO MO 3Kcnayataumm Mpum. 5
- NUHCTPYKUMA MO MOHTaxXy

NMPUMEYAHUA:

1. icnonHeHne n Tunopasmep pacxogomepa — B COOTBETCTBUM C OOLUM
3akasom. Pacxogomepbl mncnonHeHun IPCB-X45 XX (-X75 XX) no-
CTaBNAITCA MO OTAENbHOMY 3aKasy.

2. lMpw BbINyCKe U3 NPON3BOACTBA BLINOMHAETCA TUNOBAsA HacTpoKrKa pac-
xogomepa. [NapameTpbl TMNOBOWM HACTPOMKM npuseeHbl B [punoxe-
Hun A yactu Il HacToswero pykosoacTtea. 1o 3akasy MmoryT 6bITb 3aa-
Hbl pyr1ne 3Ha4YeHus napameTpoB HACTPOWNKM.

3. B KOMNMEKT MOHTaXHbIN BXOOAT YNINOTHUTESNIbHbIE NPOKINaakKn n Kpe-
nexHole nsgenus. Mo 3aKkaldy MOoryT noctaBJiATbCA MCTOYHUK BTOPUYHO-
ro nMTaHus 1 kabenb NUTaHuA.

4. Ina pacxogoMepoB BCEX UCMOMHEHU Habop aneMeHToB npucoeanHu-
TenbHOW apMaTypbl B COrfacoBaHHOW KOMMMeKTauum, nmbo KOMMMeKkT
apmatypbl «B3JIET KINA» B cbope nocrtaBnsieTcsi No 3akasy.

[lonyctnmoe faBneHne nocraBnsgemMon apmaTypsbl.
- ons ncnonHeHnn DN10-DN65 — 1,6 MINa unn 2,5 MlMa (no 3akaasy);
- ana ucnonHeHnn DN80-DN300 — 2,5 Mra.

5. OkcnnyaTauMoHHasa AOKYMEHTaLMsA U KapTbl 3aKkasa Ha faHHoe nsgenve
1 Opyryto Npoaykuuio, Bbinyckaemyto ovpmon «B3neT», pasmeLleHsl Ha
cante no agpecy www.vzljot.ru.

Tam e pas3mMelleHbl NporpamMmbl:

- «YHuMBepcarnbHbl NPOCMOTPLUMK», BKKOYaKLWWMA B CBOM COCTaB WH-
CTpyMeHTanbHyto nporpammy «MoHutop Jlant M» ana paboTbl ¢ npu-
©6opom no nocnegoBatenbHoMy UHTepdericy USB;

- «[1porpamma 4YTeHus XypHanoB AeNCTBMIM Nosib3oBaTeneny» — Ang npo-
CMOTpa XypHana 4euCcTBuUM Nosb3oBaTens;

- «Monutop gns Nant M gns cmapTtdoHa ¢ Android» — anga pacxogome-
pOB, OCHaLLeHHbIX TpaHcnoHaepom RFEID.
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1.4. YcTponcteo u paborta

1.4.1. MpuHUMN paboOTbl N YCTPONCTBO pacxogomepa

Pacxogomep COCTOUT M3 9NEKTPOMArHUTHOrO NepBUYHOro Npeob-
pasoBatena pacxoga (IMINP) n BTopnyHoro npeobpasoBaTenst — MUKPO-
npoLEeccopHOro nameputesnibHoro 6noka (UB).

MpuHUKMN paboTbl anekTpomarHMTHOro pacxogomepa (OMP) ocHo-
BaH Ha m3mMepeHuu anekTpoaswxyllen cunsl (3AC) MHAyKUMKN, BO3HK-
Kawwen B obbeme SMneKTpornpoBOASALLEN XUAOKOCTU, OBWXYLLENCH B
MarHUTHOM rofne, CcOo3[4aBaeMOM 3rIeKTPOMarHUTHOM CUCTEMOW BO
BHYTPEHHeN NonocTn NpoTOMHOW YacTu NepBUYHOro npeobpasoBatens
pacxoga (puc.2).

PACXOOOMEP
NMEPBUYHBLIN WU3MEPUTENbHbIA BNOK
MPEOBPA30BATE/b Mumanue o6MomoK Moaynb | =24B
PACXODA anekmpomazHuma 06paboTkm YHusepcarnbHbili 8b1x00 Nel
%_C YHugepcarnbHbIl 8b1x00 Ne2

T
m : UnavkaTop :
! I

»
o

v
|

l
-
I

|

34C uHdykyuu -— -+t —A
_>| Moayne I—- |l _RFE >
MHTepdencos
L |

\

I — uss

____________ -4 Apantep
USB-3P

Puc.2. CTpykTypHasa cxema pacxogomepa.

MepBnyHbIn npeobpasoBaTens pacxoaa (MMNP) npeacrtaBngaer co-
oM nonbIn MarHUTONPOHMUAEMbIA LMNWHAP, BHYTPU KOTOPOro npote-
KaeT KOHTponupyemas XuakocTb. CHapyxu umnuHgpa pacrnonaratoTcs
0OMOTKM anekTpomMarHuTa. VsHyTpy UMnMHAP NOKPbIT 3NeKTpon3ons-
LMOHHBbIM MaTepuasioM UMu BbINOSIHEH LIeNUKOM M3 Hero. [na cbema
N3MEepUTENbLHOrO CUrHana B CTeHKax uunvHapa gunameTtpanbHO pacno-
NOXeHbl ABa 3MNeKTpoAa, KOHTaKTUpYyoLWwme ¢ KOHTPONMPYEeMOWN XXUAKO-
cTbto. MaTepuan anekTpogoB — Hepkasetowas ctanb 12X18H10T.

90C wHaykumm E nponopumnoHanbHa CpeaHen CKOPOCTU MOTOKa
XMOKOCTU V, PaAcCTOAHUI0 Mexay anektpogamu d (BHYTpeHHemy aua-
MeTpy NepPBUYHOro NpeobpasoBaTens) U MarHUTHON MHAYKUUN B:

E=k-B-d-v,

roe k — koadhpmumneHT nponopUnoHanbHOCTH.

[Ons gaHHoro Tunopasmepa OMP B 1 d — BENMYMHBLI NOCTOSHHbIE.
3HauveHne BC He 3aBUCUT OT TemnepaTtypbl, BA3KOCTU U NPOBOANMO-
CTM XWOKOCTU MPU YCIOBUU, YTO NPOBOANMOCTbL NPEBbILLAET 3HaYeHue,
yKaszaHHO€e B TEXHUYECKNX XapaKTepUCTUKaX.
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N3meputenbHbI 610K cogepxut Mmoaynb 06paboTku 1 Moadyrb UH-
Tepdencos (No 3akasy).

Moaynb obpaboTkun obecnednBaer:
- MMTaHne 0OMOTOK 3NEKTPOMAarHuTa;

- Npuem n 06paboTky nameputensHoro curHana (SAC mHaykumm), onpe-
AeneHne 3HavyeHus cpegHero o6beMHOro pacxoaa;

- npeo6pasoBaHV|e M3MepeHHoro cpenHero o6beMHoOro pacxoga B Mo-
cneagoBaTtesibHOCTb BbIXOAHBIX MMMYJ1IbCHO-YACTOTHbIX CUTHAJ10B;

- onpegeneHne HanpaelieHUd NnoToka U Bblioadvy CUrHasria HanpasJieHUd
NOTOKa B BUAE YPOBHA JTOrM4ECKOro curHarna,

- ynpaBneHne MHANKaTopoM (Mpu HanmMumm);
- HakonneHne obbema 1 BpeMeHn HapaboTKM HapacTaloLWmUM UTOTOM;
- AMarHoCTuKy paboTbl NpnMbopa;

- XpaHeHne yCTaHOBO4YHbIX AaHHbIX, XYypHalloB CEePBUCHbLIX U HaAaCTpoeYy-
HbIX NapaMeTpoB, a TakKKe napamMmeTpoB HaKOMJIEHUA, BpeMA XpaHEHUA
OaHHbIX NMPpU OTCYTCTBUU NMUTAHUA — HE MEHEe roaa;

- 3alnTy napameTpoB HaKomjeHnAa N yCTaHOBOYHbLIX AaHHbIX OT HECAHK-
LUMOHMPOBAHHOIO AocTtyna.

Mo 3akasy wm3mepuTenbHbiA GMOK BLINOMHAETCS B MNACTUKOBOM
Kopnyce ¢ nHgukatopom (ucrnonHeHus SPCB-5XXJ1/®), 6e3 nngmkato-
pa (ncnonHeHns SPCB-4XXJ1/®), nnbo B meTannuyeckom kopnyce (uc-
nonHeHnsa APCB-X45XX, -X75XX, -XX8D)

Takxke, No 3akasdy, Ha Mmoayrne nHTepdencos MoxeT BbITb YCTaHOB-
neH paguo TpaHcnoHaep 6nwxkHero pagumyca gencteusa (RFID), noa-
aepxusatowmn texHonornto NFC B cootBeTcTBum ¢ ISO 15693.

1.4.2. Pexxkumbl paboTbl

Pacxogomep MoxeT yHKLMOHMPOBaTb B TPEX pexrmmax paboTbl.
MoapobHoe onucaHwe pexmmoB paboTbl, MOPSAOK UX WU3MEHEHUS U
hbyHKUMOHaNbHbIE BO3MOXHOCTWU NpuBeAeHbl B 4actu |l HacToswero
pyKOBOACTBA.

1.4.3. BbiBog nHhopmauumm
1.4.3.1. lhankauusa

M3ameputenbHaa wuHpopmMmaumMs B pacxogoMepax UCMONHEHUN
OPCB-5XXX BbIBOOUTCA Ha rpadonyeCcKnin XUOKOKPUCTANINYECKNA UH-
ankaTop (cMm. puc.3), umeroLmin BCTpoeHHyt noacseTky. KK obecne-
YMBaET BbIBOA [BYX CTPOK angasuTHO-UMGPPOBON MHGopMmaLmnmn npn 16
cumBonax B ctpoke. Ha XKW pacxogomepa mMoryT BbIBOOUTBCA U3MeE-
psieMble napameTpbl U coobuieHnst 06 owmnbkax.

EavHuubl namepeHns 1 paspsaHoCTb MHAMKAUUMKN U3MEpPSIEMbIX Na-
pameTpoB npuBeaeHsbl B Tabn.5.
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Tabnuua 5

HaumeHoBaHne Kon-Bo 3HakoB nHauKauum

O6o03HavyeHne En. nam.
napameTpa Lienas 4actb Apob. YyacTb
Q CpenHunin 06beMHbIN M3, F/MUH 10 10 3
pacxof,

Vv CymMMapHbIn 06bem V3 109 3
(HapacTalLwmm UTorom)

Vi O6bem npsiMOro nNoToka V3 109 3
(HapacTalLwmm UTorom)

V- O6bem obpaTHOro notoka V3 109 3
(HapacTalLwmm UTorom)

T Bpemsa HapaboTku 4ac, MuH 10 10 >

(HapacTalLwmm UTorom)

K KoadhcbmumeHTsl yHnBEp- i 05 4
P carnbHbIX BbIXO40B A

MeTponoruyeckme Koag-

P uumeHTbI - no 3 6
KCB, KCI KoHTponbHble cymmbl 6a3bl ] 6 _
U nporpamMmel
NMPUMEYHAHUNA:

1. 3HayeHne pacxoga npu obpaTHOM HarnpaBfeHMM NOTOKa, a Takke OT-
puuaTtenbHble 3HayYeHUst cymmapHoro obbema m obbema obpaTHoro
NnoTOKa MHAMLMPYHOTCS CO 3HAKOM MUHYC.

2. CymmapHbIi 06beM onpeaenseTcs Kak Cymma o6beMoB, HaKOMMEHHbIX
npu NpAMoM (NOSTIOXKUTENBHOM) 1N 0bpaTHOM (OTpMUATENbHOM) Hanpae-
NEHNAX NOTOKa, C y4eTOM 3HaKa HanpaBrieHNsa NOTOKa.

3. lNocne nepenosyiHeHnAa cHeT4YnKa HakornieHna COOTBETCTBYHOLLEINO 06b-
eMa nHaukauuma npoosinkaetTca C HyJ1ieBOro 3Ha4eHuA.

Koab! HeluTaTHbIX Eannuya
cuTyauuu n3MepeHus
IQ n n
V+ = 578423

/
ObosHaveHune N3mepeHHoe
napametpa 3HayeHue

Puc.3. Bug uHaukaTtopa pacxogomepa

Ha6op nHamumpyemMbix napameTpoB, eAVHULbI U3MEPEHUsi, Nepuos
WMHAMKAUMK, a Takke oTceyka Mo MHAMKauUUWM MOryT ycTaHaBrMBaTbCsl
no 3akasy Nnpu BbiMycke M3 NPOM3BOACTBA UM Ha 06beKTe Npu BBOAE B
aKcnnyaTaumio.

MapameTp Mepuon nHankaumm (Bpemsa otobpaxeHnsa ogHoro na-
pameTpa npu aBTOMaTUYECKOM MNEePEKNOYEeHUN UHOANKaUUN) 3ajaeTcs
nporpammHo B npegenax ot 1 go 100 ¢, TMNOBOE 3HayeHue Npu no-
cTaBke — 3 C.
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Mpn Hanuuum HewTaTHOM cuTyaumm B paboTe Tpybonposoaa mnu
HeucnpaBHOCTM Npubopa B NepBON CTPOKE MHOMKATOpPaA oToOpaxatTcs
COOTBETCTBYIOLWME CMMBONbI (puc.3). HazHayeHns CMMBOJIOB yKa3aHbl
B YacTu Il HacTosALero pykoBoacTea.

1.4.3.2. YHuBepcanbHble BbIXOAbl

Pacxogomep nmeeT OBa yHMBepcarbHbIX ranbBaHUYecKu pasBs-
3aHHbIX BbixoAda. Bbixoabl yHMBepcarbHbl Kak Mo BO3MOXHOMY PeXumy
paboTbl (4YaCTOTHbLIN, UMMNYSLCHBLIN UM NOMMYECKUI), TaK MU MO Ha3Haye-
HUIO.

Pexum paboTbl, Ha3Ha4yeHWe, a Takke napameTpbl paboTbl BbIXO-
[0B 3a[alTcsa NporpaMMHO NMpu Bbinycke U3 npoussoacTtea. Mpu Heob-
XOOUMOCTU OHM MOTYT ObITb U3MEHEHbl Ha OGBbEKTE NMpU BBOAE B 3KC-
nnyatauyuo. MogpobHoe onncaHue HasHaYeHWi, PexumoB paboTbl U
HacTpanmBaeMblX NMapameTpoB YHUBEpPCarnbHbIX BbIXOAOB NPUBEAEHbI B
yacTu Il HacTosILero pykoBoacTaa.

[na obecnevyeHnss ConpsikeHUst ¢ pasnnyHbIMM TMNamMu NpUEeMHN-
KOB MUTaAHME OKOHEYHOro Kackaga yHMBEpCalibHOro BbIXO4a MOXET
OCYLLECTBNATLCA KaK OT BHYTPEHHEro MCTOYHMKA NMUTAHUS — aKTUBHbIN
pexunm paboTbl OKOHEYHOro Kackaga, Tak U OT BHELIHEro UCTOYHUKa —
NacCUBHbLIN pexnm. Mo yMONYaHUIO OKOHEYHble Kackadbl yHMBepcarib-
HbIX BbIXo4oB paboTaloT B naccMBHOM pexume. [Mpn HeobxogmumocTn
NCNoNb30BaHNA YHUBEPCAasbHbIX BbIXO4OB B aKTUBHOM pexume Heob-
xoaumo nepesecTtn nepekntoyatenn SK1 n SK2 Ha moayne obpaboTku
B nonoxeHne «ACTIVE». Cxema OKOHEYHOro Kackaga u onucaHue ero
pexnmoB paboTbl npuBeaeHbl B MNpunoxeHun B.

PekomeHgaumm no Bbibopy pexnmoB paboTbl yHMBEpPCAribHbIX Bbl-
xo4oB npu padote ¢ TennosbluncnutTenammn «B3JIET TCPB» npusege-
Hbl B INpunoxexHunn L.

[nvHa NuHMKM CBA3M NO YHMBEpPCAanbHbIM BbiX04aM B MMMYSbCHOM 1
4YacToTHOM pexumax — go 300 m.

3HayeHns1 YCTaHOBOYHbIX NapaMeTpOB Mpu BbiNycke M3 NPOU3BOA-
cTBa npvBeaeHbl B MNpunoxeHnn A vacTtu |l HacTosiLero pykoBoacTBa.
Mpwn HeobxoaMMOCTH B KapTe 3akasa MOryT ObiTb yka3aHbl Apyrue 3Ha-
4YeHUss napaMeTpoB.

[na moandukauum 3HayYyeHMn YCTaHOBOYHbLIX MapamMeTpoB pacxo-
aomepa Ha o6bekTe HeobxoanMbI:

- agantep curHanos USB-OP (nocTtaensieTca no 3akasy);
- nporpaMmmHoe obecnedyeHne « MoHuTop Jlant My.

MopgkntoyeHne agantepa curHanos USB-OP npousBoguTcs B CO-
oTBeTCTBUM C [1pnnoxeHnem b MHCTPYKUMN NO MOHTaXYy.

// B3/eT



1.4.3.3. TpaHcnoHngep 6nvxHero pagunyca genctena (RFID).

Mo 3akasy pacxogomep MoxeT ocHawaTbca RFID meTtkon, ycra-
HaBnMBaemMon Ha Moayne wuHTepdgencoB (ucnonHeHns OPCB-
5XXJ1/®,), 4TO No3BonseT NPOU3BOAUTb CUYUTbIBAHME TEKYLUUX U3Me-
PEHHbIX 3HAYEeHU pacxoda M HacTpoeyHou uHdopmauuun. [nsa aToro
Heobxoaum cmapTdoH Ha 6ase Android, noggepXmBarOLLMN TEXHOSO-
o KommyHukaumm 6nvxHero nons (NFC).

NMPUMEYAHUE. B pacxogomepax OPCB-5X8® cuntbiBaHne Oas-
HbIX N0 RFID-nHTepdency BO3MOXHO TOSTbKO MPU OTKPLITON BEpXHEWN
KpblLKe n3MepuTenbHoro 6noka.

Ona vcnonHenna OPCB-4X0J1/® no 3akady MoOXeT NnocTaBnATbCA
moaynb RFID, koTopbin ycTaHaBnmBaeTca B pasbeM XP2 nnatbl moay-
ns obpabotkun (puc.b.12), n obecnevrBaeT BO3MOXHOCTbL BecnpoBoa-
HOro CYUTbIBAHUA MHOpMaUUn U3 pacxogoMepoB 6e3 Moaynsa UHTep-
doencos.

lMporpammHoe obecneveHne [OCTYNHO Ha cauTte vzljot.ru. [lo-
ApobHoe onucaHne ucnonb3oBaHus TexHonormm NFC gna pabotbl C
pacxogomepomMm npuseneHo B Yactu |ll HacToswero pykosogcrtesa no
akcnnyaTtaumu.

1.4.4. Pernctpauusa pe3ynbtatoB paboTbl

PesynbTatbl M3aMepeHun M BbIYUCNEHNA 3anUCbIBAlOTCA BO BHYT-
peHHMe apxuBbl Npnbopa: YacoBOW, CYTOUHbIA, MECAYHbIA C rMyOunHON,
npueegeHHom B n.1.2.3.

CTpyKTypa apX1uBHOW 3anucu:
- Bpems 3anucu;
- V+, 06bem Ang npsMoro HanpasneHnsa NoToka HapacTalLwmMMm NTOroMm;
- V-, 06beM ansa obpaTHOro HanpasneHusi NOTOKa HapacTarLuM UTOMoM;
- obuee Bpems paboTtbl npnbopa;
- Bpema Hannuma HC 3a nHTepBan apxvBmMpoBaHUS;
- onarm HC, BO3HMKaBLUNX 3@ MHTEPBAS apXMBUPOBAHUS;
- KOHTPOSbHasa cyMma 3anucu.

1.4.5. CepBUCHbIe PYHKLUN

B pacxogomepe nmeetcs BO3MOXHOCTb YCTAHOBKU OTCEYEK CHU3Y
Nno U3MEPEHMIO pacxoda B NpoLEeHTax OT 3Ha4YeHunss Quac: MO HapacTa-
Huio, Mo yobIBaHMIO, a Takke OTCEeYKN NO MHAUKATOPY, a TaKKe pe-
anuaoBaHa (PyHKUUA 06paboTKM N3MEPUTENBHOIO CUrHamna ¢ NoOMOLLbIO
dunbTpa 1 aganTMBHOIO anroputmMa aBTomaTa YCTaHOBKWM pacxoaa.
KoHcTaHTa chunbTpa curHana pacxoga u napameTpbl aBToMaTa ycra-
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HOBKM pacxoda onpedensioT Bpems peakuuu npubopa Ha u3MeHeHue
pacxopna.

B pacxogomepe anarHoCTUpyeTca HellTaTHas cuTyauus no Kpurte-
puto «nyctast Tpy6a» npu npeBbILEHUN YPOBHSA 30HAUPYIOLLErO CUrHa-
na, nogaBaemMoro Ha 3rekTpoAbl, Haj NMOpPOroBbiM 3HaYeHWEeM, 3anu-
CaHHbIM B pacxofoMep Mo pesynbTatam KanmbpoBkn Ha nycTom Tpybo-
nposofe. [loporoBoe 3HayeHMe cuUrHana paccyYMTbiBaeTCs Kak coTasd
4YacTb OT 3TaNIOHHOro (KanNnMBbpPOBOYHOrO) N OTOBpaxaeTcsa B NpoueHTax
B nporpamme «MoHuTop Jlant M».

MogpobHoe onncaHMe HacTpoeKk CepPBUCHbLIX (PYHKUUW NpuBeneHO
B YacTu Il HacTosALero pykoBoacTea.

1.4.6. KoHCTpYyKUMA

npOTO‘-IHaFI 4acCTb pacxogomMmepa, B 3aBMCUMOCTU OT BMAA MPUCO-
eNHEeHNA K pr6OI'IDOBO,D,y, BbIMNOJIHAETCA B Pa3HbIX KOHCTPYKTUBAX:

- nog npucoeguHeHne Tmna «caHasuy» (DN10-DN150), korga IMIMP ¢
NOMOLLbIO LUNUIIEK 3aXXMMaeTcss Mexay AByMs donaHuamu, npuBapeH-
HbIMM K KOHLIaM TpybonpoBoaa B MECTE BPE3KN pacxoLoMepa;

- donaHuoBaHHon (DN20-DN300), korga donaHubl MNP kpenaTtcsa 6onTa-
MM K OTBETHbIM (bnaHuam Tpybonposoaa.

KOHCTPYKTMB NPOTOYHOM YaCTU yKa3biBaeTCHA B KOHLE 0003Ha4YeHns
UCnonHeHus pacxogomepa 6ykson: JI — nopg npucoeguMHeHwe Tuna
«CaHABUYY, ® — bnaHLUOBaHHbIN.

NcnonHeHna 3PCB-XX8® wusrotaBnuealoTca TONbKO C bnaHuo-
BaHHOM NPOTOYHOW YacCTbHO.

BHyTpeHHAA noepxHocTb [P dyTtepyeTca dpToponnactom, no-
nnypetaHom, nmbo MNP NonHOCTLI0 BbINOMAHAETCSA U3 BbICOKOMPOYHOIO
TEPMOCTOMKOro nonumMepa.

NcnonHenna SPCB-47XJT n SPCB-57XJ1 nsrotaBnnBatoTca TONbKO
C (pbyTepoBKon oTOpPOMNNacTom.

Ha Topuesble nosepxHoctn MNP ¢ dyTtepoBkon gToponnactom
ONA NpefoxpaHeHnsa ee B Npouecce MOHTaXa W aKcnnyatauun ycra-
HaBNUBAKTCA 3aLUUTHbIE KOMbLia U3 HepxasetLwen ctanu. uameTpsl
3alMTHbIX Koney npu mcnonb3oBaHun dnaHues no NOCT 33259 wuc-
nonHeHnsa F obecneunBaldT COOCHOCTb BHYTpeHHero kaHana [P n
OTBETHbIX (bnaHueB. Kpome 3Toro, Hannuune y salmnTHbIX Konew donaH-
LOBaHHbIX pacxo4OMepoB 3asemMnsdollero nenectka obecnevvnBaeT
3ANEKTPUYECKMI KOHTaKT pacxogoMepa C U3mMepsieMon XUOKOCTb npu
YCTaHOBKE MX B NNacTUKOBbIE (MeTannonnacTukoBbie) TpybonpoBoabl.

N3meputenbHbIn BNOK cooepXXUT OAHY UNu ABe nevatHble nnaThbl.
Mnata moayns obpaboTkm pasmeliaeTcs B KOpnyce U3MepuUTenbHOro
6noka, a nnata moayns MHTepdEnCcoB ¢ MHAMKATOPOM (MPU HaANMYMK) —
B NPO3payHON KpbIWKe kopnyca (nuueBon naHenu). Mexay cobon oHu
COEaUuHAKTCA curHanbHbIM wrnendom. Ha nnaty moayns obpaboTku
yCTaHaBNUBAETCHA BHYTPEHHSASA 3alMTHAsA KpbILLKa, KOTopasa KpenuTca K
nnaTte ABYMS BUHTAMU U NPU 3TOM KOHTaKTHbIE Napbl pa3peLlueHnst Mo-
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Ll,l/l(bl/lKaLl,I/Il/I KaJ'Il/I6pOBO‘-leIX N CEepBUCHbLIX MapamMeTpoB OCTAlTCA OT-
KPbITbIMW.

Kopnyc N3MepUTeribHoOro Gnoka, BbIMOMHEHHbLIN M3 MeTanna,
CHabXxeH Kpbll.lJKOVI, KOTOpada coegnHdeTcAa C KopnycoMm npu nomMoLin
HWXHEN I'IOBOpOTHOI7I neTnn n ckpenndeTtcd ¢ HUM BUHTaM.

B pacxogomepax ucrnonHeHun SPCB-XX8® nameputenbHbin 6nok
UMeeT [Be KPbILWKN: BHYTPeHHsAS Kpbiwka (puc.b.10), aHanornyHasa no
KOHCTPYKLUUKM KpbILKaM namepuTenbHbiX BN10KOB pacxoaoMepoB UCMOof-
HeHun IP65, 1 gononHuTenbHaa OTKMOHAsA KpbllKa, KOTopas KpenuTtca
K Koprycy AByMsi BUHTaMn. Kpome 3Toro, nameputenbHbli 610K pacxo-
aomepoB OPCB-XX8® mmeeT BO3MOXHOCTb noBopoTa Ha 84° npotus
4acoBOW CTPenkM N Ha 264° No 4acoBOW CTpesike B ropu3OHTanbHOW
nyockocTn oTHocuTeneHo MMIM1P.

BBopg kabens nutaHusa n curHanbHbIX kKabenen B pacxogomMmepax co
cTeneHbto 3awmnTbl IP65 ocyllecTBnseTca vyepes ABa KabenbHbIX rep-
MoBBoAa Tunopasmepa Pg7, npeaHasHa4yeHHbIX s kabenen Kpyrnoro
ceyeHns HapyxHbiM guameTtpom oT 3,0 4o 6,5 mm.

B pacxogomepax ucnonHeHun IPCB-XX8® BBoa kabens nutaHus
N curHanbHbIX Kabenewn ocyulecTBnsieTcs vyepes3 ABa KabenbHbIX rep-
moBBoga M14x1,5, BbINONHEHHbIX MO YepTexam B24.04-13.00, npea-
Ha3HaYeHHbIX ANa NoAKMYeHUss Kabenem Kpyrroro cevyeHus Hapyx-
HbIM guameTtpom 5,0 MM B MeTannopykase, n obecneymBaroWmnx cre-
neHb 3awmnTbl IP68.

Koxyx MNP co ctonkon mncnonHeHnn IPCB-XXO0J1 Tunopasmepos
DN10...DN80 BbInonHseTCA 13 nosiumepa 1 COCTOUT U3 ABYX NOSIOBUH,
coeanHaeMblx 4-ma BuHTaMn. Koxyx koprnyca co ctonkon ans DN10O,
DN150 BbinonHAeTcsa U3 metanna u HepasbeMHbIM. Y hrnaHuoBaHHbIX
ncnonHeHnn IPCB-XXX® koxyx MNP co ctomkon ans scex DN me-
Tannuyecknin. B pacxogomepax SPCB-XX8® ansa scex DN koxyx [P
3aBapHOM.

Knemmol 3awmuTHOro 3a3emMreHust pacxogomepa CIy>XUT BUHT Ha
NB, kK KOTOPOMY KPEensATCsi 3NeKTpuYeckne NpoBOLHUKM ONS coeanHe-
HWS ¢ OTBETHLIMK donaHuamu Tpybonposoaa.

Pacxogomepbl NepeyYncrneHHbIX Bbile UCMOSIHEHUI U TUNopasme-
pOB YyCTaHaBNUBAKTCS B MeTannuyeckme TpybonpoBoabl. Takke BO3-
MOXHa YyCTaHOBKa pacxoQoOMepoB Mo  NpUcCoeauHeHue  Tuna
«caHaBMY» (DN10-DN100) B nnacTtukoBble (MeTansonnacTukoBble)
TpybonpoBoAbl NPV MCMOMb30BaHMN KOMMSIEKTA MPUCOEAMHUTENBHOM
apmatypbl «B3JIET KIMNA» Ne4 (ons nnactukoBbIX TPyO6ONpoBOAOB).
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1.5. MapkupoBka n nnomoupoBaHue

1.5.1. Ha nepegHew naHenu nameputernsHoro 6roka SMP ykasbiBaloTcs:
- HanmeHoBaHuMe n 06o3HaveHne npnbopa;
- TOBApPHbIN 3HaK 1 NOroTnn UpMbI-U3roTOBUTENS;
- 3HaK YTBEPXOEHUS TUna cpeacTea N3MepeHus;
- HaNpsHKeHue NUTaHusa pacxoaomepa;
- Temneparypa namepsaemMomn XuaKkocTu;
- CTeneHb 3aWwuTbl Ana ucnonHeHus IP68.

Bug ucnonHeHus n tunopasmep 3MP ykasbiBaloTCA Ha OTAESbHbIX
LWnnNbAnKax, pasMmeLleHHbix Ha kopnyce Ub.

Pacxogomepsbl, npegHa3HayYeHHble 49 NOCTaBKM Ha OOBLEKTbI UC-
Nosib30BaHUs aTOMHOW QHEpPruun, OOMOSHUTENBHO MapKupyroTcs 060-
3HayeHnem AC-6 Ha namepuTenbHOM Groke.

Ha Topue kopnyca VB mapkupoBaH repMoBBOA kKabenst nutaHus
=24 B. Ha npoTMBOMNONOXHOM TOpLE Kopryca 3akpenneH LWUIbOWK C
3aBOACKMM HOMEpPOM pacxogomepa.

1.5.2. lNocne noBepkn pacxogomepa nroMbupyeTcss KONnavyok KOHTaKTHOW
napbl J3 paspelleHmsa mogudukaunm KanmbpoBOYHbIX NapameTpoB
(pnc.b.11).

Ana obecneyeHnss aNEKTPUYECKOrO KOHTAKTa MEepPeMblYKM C KOH-
TaKTHOM Napov B TeYEeHMEe MEXMNOBEPOYHOro MHTEepBana nepepn ycrta-
HOBKOW MepeMblykn HeOOXOAMMO HaHEeCTU Ha Hee TOKOMpPOBOASLLYH
cmasky (pekomeHgyetcsa OIMC-98).

Takke NNOMOMPYHOTCS BMHTbI KPENnneHUs 3alnTHOW KPbILWKA MO-
aynsa obpaboTkm nnombon 3aBoaa-n3roToBUTENS.

1.5.3. Konnayok KOHTaKTHOM napbl paspelleHns Moamdukaumm cepBUCHbIX
napameTpoB J4 moxeT ObiTb onnombupoBaH nocne nposeaeHus nyc-
KOHanago4HbIx pabor.

Ha fgaHHyto KOHTaKTHyl0 napy Takke pekoMeHAyeTcsl HaHecTu To-
KOMPOBOASILLYIO CMa3Ky.

Kpome TOro, onsa 3awutbl OT HECAHKLMOHMPOBAHHOIO AOCTYNa Npu
TPAHCNOPTMPOBKE, XPaAHEHUM UMK JKCMyaTauum MOXeT ObITb Onfom-
OvpoBaHa  Kpblllka MAacTMaccoBOro  M3MepuTenbHoro  6noka
(pnc.b.9a), unn gBa BMHTa, CKpeNnsoLMe KOpnyc MeTann4yeckoro
nameputenbHoro 6noka (puc.6.96).
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2. ICNOJNIb3OBAHUE MO HA3BHAYEHUIO

21. 3KCI'IJ1yaTaL|VIOHHbIe orpaHnyeHus

2.1.1.

21.2.

2.1.3.

JKcnnyaTaumMs pacxogomepa [OOShKHa MpouM3BOAUTLCA B YCINOBUAX
BHELUHUX BO3OENCTBYHOLMX hakTOPOB, He NpeBbillakoLLmMX 4OMNYCTUMbIX
3Ha4YeHun, OroBOPEHHbIX B N.1.2.6.

Pacxogomep MoxeT ycTaHaBnmMBaTbCA B BEPTUKAIIbHOM, rOPU30OHTaslb-
HOM MM HakNnoHHOM TpybonpoBoge. YCTaHOBKa rPsi3eBMKOB UIK cre-
LUnanbHbIX UNbTPOB He TpebyeTcA.

ToyHasa n HagexHass paboTta pacxogomepa obecnevnBaeTcsl Npu Bbl-
nosiHeHnn B mecte yctaHoBku IMNIMP cnegyowmnx ycrnosum:

- OTCYTCTBYET CKOMJIEeHNne Bo3ayxa,

- JaBJieHne XNOgKoCTun UCKIKYaeT ra3006pasoBaH|/|e B prGOHpOBOD,e;

2.1.4.

Ha Bxogde u Bbixoge [MMNP nmerTCa NPAMONMHENHbIE YyYacTku Tpybo-
nposofa cootBeTcTByowWwen anuHbl ¢ DN, paBHbiM DN T1MP. Ha atux
yvyacTkax He OOIKHO OblTb HMKAKUX YCTPOMCTB UMK ANIEMEHTOB, BbI3bl-
BalOLWMX NU3MEHEHME CTPYKTYPbI NOTOKA XXUAKOCTY;

BeCb BHyTpeHHUn obbem kaHana [P B npouecce paboTbl pacxono-
Mepa 3anoSfiHEH XUOKOCTbIO;

HanNPsKEHHOCTb BHELLUHErO0 MAarHUTHOrO NMONs NPOMbILLNIEHHON YaCTOThI
He npeBbiwaeT 400 A/m.

BHUMAHME! 3anpewaemcsi Ha ecex amanax pabomsi ¢ AMP
KacambCsi pyKkamu 3J1eKmpo0oe, HaxoO0siW,UXCsI 80 8HYMpPEeHHeM
kaHane [Il1P.

PekomeHgauumn no BblIbopy MecTa yCTaHOBKM U NpaBuia MOHTaxa
(oemoHTaxa) pacxogomepa, onvcaHve Habopa aneMeHToB apMaTypbl,
a Takke Komnnekta npucoeanHutTenoHon apmatypbl «B3JIET KMNA» uns-
noXeHbl B [AOKyMeHTe «Pacxogomep-CHeTuYnK 9neKTpOMarHUTHbIN
«B3JIET 3P». Mogudukaumsa Jlant M. UHCTpyKUMS MO MOHTaxy»
LWIKCAO.407212.006 M.

Tun 1 cocTaB KOHTPONMUPYEMOWN XMAOKOCTU (HanMyMe U KOHUEHTpauums
B3BeCEN, NOCTOPOHHUX XUAKOCTEN W T.M.), a TaKKe COCTOosHME Tpybo-
npoBoAa He AOIMKHbI MPUBOANTL K MOSIBIIEHNIO OTNOXEHWUN, BIIMSIIOLLMX
Ha paboToCnoCOOHOCTL M METPOSIOTMYECKME XapaKTEPUCTUKN PacXo-
Aomepa.

HAns ob6ecneyeHusi pabomocnocob6Hocmu pacxodomepa 6 cu-
cmeme, ucnonb3yrouwel y20sbHbIU ¢unbmp, Heob6xoo0umMo crie-
dumb 3a e20 UCMPasHOCMbH.
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2.1.5.

2.1.6.

2.1.7.

HeobxoaumocTb 3alimMTHOro 3asemnieHus npubopa onpegensieTcs B
cooTBeTcTBMM C TpeboBaHusamu rnaebl 1.7 «[lpaBun yctponcTea
3NEeKTPOYCTaHOBOK» B 3aBUCUMOCTU OT HanpsiKeHUst MUTaHUA U ycno-
BUI pa3meLLeHns npmbopa.

MonHuesawmTta obbekTa pasmelleHms npubopa, BbINOSIHEHHAA B CO-
oTBeTCTBUN C «VHCTpyKUMEN NO YCTPOWUCTBY MOJSTHME3ALNUTbl 34aHUN,
COOPYXXEHUN WU MNPOMbILWIIEHHBIX KOMMYyHuMKauun» CO153-34.21.122-
2003 (ytBepxgeHHon [lpukazom MwuHaHepro Poccun Ne280 ot
30.06.2003), npegoxpaHsaeT npubop OT BbiIxoAa U3 CTPOS NpWU HanNn4nm
MOJSTHMEBbIX Pa3psa0B.

TDGGOBaHVIFI K yCnoBudamM 3KcCntyatauum u Bbl60py MecCTa MOHTaXxa,
npmBegeHHbIe B HacToswemn SKCI'IJ'IyaTaLI,I/IOHHOI;I OOKyMeHTauun, y4u-
TbiBalOT Hanbornee TUNUYHbIE BHELUHWE (*)aKTOpr, BrnAvowne Ha p860-
Ty pacxogomepa.

Ha o6bekTe akcnnyaTtaumMm MOryT CyLLECTBOBaTb UM BO3HUKHYTb B
npouecce ero 3aKcnnyatauuMum BHellHWe haKkTopbl, He noaaatoLmecs
npenBapuTenibHOMY MPOrHO3Y, OLlEHKe UMM NPOBEepKe M KOTopble Mpo-
N3BoANUTENb HE MOT YYeCTb Npu paspaboTke.

B cny4dae nposasneHunsa noao6bHbIX C*)aKTOpOB cneagyert HaMTU nUHoe
MEeCTO 3Kcnnyatauun, roe gaHHble (*)aKTOpr OTCYTCTBYIKOT UMK HE OKa-
3bIBAOT BJINAHUNA Ha pa60Ty n3gennma.

2.2. BbiGop TMnopa3smepa pacxopgomepa

2.2.1.

2.2.2.

2.2.3.

2.2.3.1.

Boibop Tunopasmepa pacxogomepa onpeenserca guanasoHOM pac-
xonoB B TpybonpoBoae, rae 6yaet yctaHasnusatbesa MNP, Ecnun gua-
nasoH pacxofoB ANs AaHHOro TpybonpoBoaa yknagblBaeTcs B guana-
30H pacxofoB HeCKOnbkux Tunopasmepos OMP, To onpefensitb Hyx-
HbI TMNOpasMep peKoMeHOYyeTCH UCXOAA U3 3a4aHHOro npeaenibHoro
3Ha4eHus NoTepb Hanopa.

Ecnn 3HayeHne DN BbiGpaHHOro tunopasmepa OMP mMeHblle 3Hauve-
Hus DN TpybonpoBoaa, Kyaa npeanonaraetca ycraHasnueath I1P, To
ANa MOHTaxa B TpybonpoBo4 WCMOMb3yTCA NepexofHble KOoHyca
(koHdpysop 1 andbdysop).

OnpenenvTtb ruapasnuyeckue noTepu Hamnopa B cMcteme <KoHdysop —
MNP — andpdysop>, npuBegeHHOW Ha puc.4, MOXHO MO HWXenpuee-
JEeHHOW MeToauKe.

NcxoaHble aaHHble Ans onpeaeneHust noTepb Hanopa:

- 06bEMHbIN pacxof KMOKOCTU B AaHHOM TpyGonposoge -Q  [MPM];
- DN noggogsuero Tpybonposoaa -D1  [mm];
- DN NP -D2  [mMm];
- DN oTtBOAMLLero Tpybonposoaa -D3  [mm];
- YroJs1 KOHYCHOCTW KOH(py30pa -ou [rpag);
- Yrosni KOHycHocTn anddpysopa -az [rpagl;
- ONWHa NPAMOSIMHENHOrO yyacTKa -1 [MMm].
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1 — KOH@by30p; 2 — NonHoNpPoxoOHas waposas 3adsuxka; 3 — lNI1P; 4 —
ouchgpy3sop.

Puc.4. Cxema Tpyb6onpoBoaa B mecte yctaHoBku [IP.

2.2.3.2. CornacHo M3BECTHOMY NpPUHUMMNY Cyneprno3vumMmM CyMMapHble notepu
Hanopa h, B cucteme <koHdpy3sop — MNP — anddysop> cknagbiBatotcs
N3 MECTHbIX NOoTepb Hanopa B KOHdy3ope h,q, NpAMONMHENHOM y4acT-
ke (anunHon 1) h,2 n andpdysope hys:

MoTepun Hanopa B koHdy30pe onpeenstoTcs no rpaduky puc.5a,
roe Vv, — CKOpPOCTb MOTOKA XMAKOCTU B MPAMOSIMHENHOM y4yacTke. [pa-
1K 3aBUCMMOCTM NOTEPL HaMopa OT CKOPOCTWU MOTOKa paccymTaH ans
yrra KOHYCHOCTU KOHQpy3opa oi = 20°. [1na onpeneneHna ckopocTu no-
TOKa XWOKOCTW NO 3Ha4yeHnto ob6bemHoro pacxoga Q MOXHO BOCMOSb-
30BaTbCs rpapukom puc.6 nnu opmyrnon:

B Q(Mgl‘-l) < 10°
V(M/C)_O,9TcDN2(MM) 10°.

MoTepn Hanopa B NPSMONMHEMHOM Yy4acTKe onpegenarTca Mo
rpacdouky puc.56. Npadumk 3aBUCMMOCTM MOTEPb Hamnopa OT CKOPOCTU
NnoTOKa paccyvTaH A5 OTHOLEHUI AfIMHbI NPSMOSIMHENHOrO yyacTka K
anameTtpy 15; 20; 25 n 30.

MoTepwn Hanopa B anddysope onpenenarnTca No rpadpuky puc.5s.
Mpadmk 3aBMCMMOCTU MOTEPb Hanopa OT CKOPOCTU MOTOKa paccyuTaH
ANs yrna KoHycHocTu anddysopa oz = 20° 1 OTHOLWEHUN HanborbLUero
AnameTtpa guddysopa K HanmeHbLemy 2,0; 2,5; 3,5 n 4,0.

NMPUMEYAHUE. TlporpammHOe obecnedyeHne ans npoBeaeHus
YTOYHEHHOro pacyeTta noTepb Harnopa B cucteme <koHdysop — MNP —
Andpysop> NocTaBrseTcs rno 3akasy.
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Puc.5. pacmku 3aBucumocten notepb Hanopa B KOHcy3ope (a), npsimo-
nuHenHoM y4actke (6) u gucpdysope (B).
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Puc.6. Ipadmk 3aBUCUMOCTU pacxofa XKUAKOCTM OT CKOPOCTU NOTOKa Ans
pa3nu4HbIX 3HaYeHun DN.
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Puc.7. Npachmk 3aBUCMMOCTM nNafieHUA AaBJIeHUS1 OT CKOPOCTU MOTOKa npw
MCNosib30BaHUM PacxoaoMepoB C NPAMOYrofibHbIMU BCTaBKaMU.
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2.3. NoaroToBKa K padoTe

2.3.1.

Mepbl 6e3onacHocTu

2.3.1.1. K paboTe c pacxogoMepoMm fonyckaeTcs oGcnyxvBatowmidi nepcoHan,

2.3.1.2.

I/I3y‘-II/IBLLII/II7I aKcnnyatauyMoHHYO OOKYMEeHTauutio Ha nsgernue.

Mpn nogroToBKe M3OeNUsa K UCMONb30BaHMIO M B NpOLIeCcce aKcnnyaTa-
UMM  JormkHbl cobnogaTtbea «[paBuna TEXHUYECKOM 3KchiyaTauuu
3MEeKTpPOyCTaHOBOK noTpebutenen» un «MexoTpacneBble npasuna no
oxpaHe Tpyaa ([MpaBuna 6e3onacHOCTWN) Mpu 3KChnyaTaunum aNeKkTpo-
YCTaHOBOK».

2.3.1.3. Npwu npoBegeHun paboT ¢ pacxogoMeEpPOM OnacHbIMU pakTopamu Ans

yerioBeka ABJIATCA.

HanpshkeHne NepeMeHHoro Toka (C AeNCTBYOLWNM 3Ha4YeHnem o 264 B
yactoTtomn 50 Iy);

- jaeneHne B Tpybonposoge (4o 2,5 Mla);
- Temnepartypa paboden xumagkoctun (go 150 °C);
- Apyrue ¢aktopbl, CBA3aHHbIE C Npoduiem n cneundukon obvekta, rae

2.3.1.4.

2.3.1.5.

2.3.2.

npon3BoaNTCA MOHTaX.

3anpewaeTca ucnonb3oBaTb pacxogoMepbl Npy AaBreHun B TpyOo-
nposoae 6onee 2,5 Mla.

B npouecce paboT no MOHTaxy, NyckoHanaake UM peMoHTY pacxoao-
Mepa 3anpeLaeTcs:

NpoM3BOANTb NOAKMIOYEHUS K pacxodoMepy MnM 3aMeHy anekTpopa-
ANO3NEMEHTOB NPW BKIFOYEHHOM NUTAHWMK;

AEMOHTaX pacxodomepa u3 TpyobonpoBoaa A0 MOSIHOMO CHATUS OaBre-
HWUS1 Ha yyacTke TpybonpoBoAa, rae Npon3BoasaTcs paboThbl;
NCNonb3oBaTh 3M1EKTPONPUOOPLI N 3NEKTPOUHCTPYMEHTLI 6e3 Noakrto-
YeHMs MX KOPNYCOB K MarncTpanu 3alWwmuTHOro 3a3eMieHns, a Takke uc-
nosfb3oBaTb NepeyvncrieHHble YCTPONCTBA B HEUCNPAaBHOM COCTOSIHUN.

Mpwn BBOAE B akcnnyatauuto AMP gomkHO 6biTb NPOBEPEHO:
COOTBETCTBME HANPSHKEHMSA NUTAHWUSA 3a4aHHbIM TEXHUYECKMM XapaKTe-
pUCTUKaM;

COOTBETCTBME HaMNpaBfeHUs CTPEeNnkM Ha Koprnyce pacxogomepa
HanpaBneHMo NOTOKa XMAKOCTN B TpybonpoBoae;

COOTBETCTBME ONMMH NPSAMOSIMHENHbIX YYaCTKOB Ha BXO4Ee W BbIXxoAe
SMP;

NPaBUNbHOCTb MOAKIHYEHMA pacxogomepa M B3aMMOLENCTBYHOLLErO
obopyaoBaHNsA B COOTBETCTBUN C BbIOpAHHOW CXEMOW;

NPaBUNBbHOCTb M COOTBETCTBME 3a4aHHbIX PEXUMOB paboTbl N 3HaAYe-
HUA HACTPOEYHbIX MapamMeTpoOB BbIXOAOB pacxo4oMepa M BXOAOB B3a-
nmopaencTaytoLLero obopynoBaHus.

Mpn akTMBHOM pexnme paboTbl OKOHEYHOrO Kackaga yHuBepcasnb-
HbIX BbIXOLOB pacxogomepa, 3a4aHHOM YCTaHOBKOW MepeksriyaTenemn
Ha nnate moayns obpaboTkn pacxogomepa, BXOo4 NPUEMHMKA curHana
AOIMKEH HaxXOAUTbCA B MACCUMBHOM pexume (KOMOUHaUMS pPeXnmMoB
«aKTUBHbIVN BbIXO — NACCUBHbIA BXO4»).
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Mpn naccmBHOM pexmme paboTbl OKOHEYHOro Kackaga yHuBep-
carnbHbIX BbIXO4OB pacxogoMepa BXod NpueMHuUKa O0SKeH HaxoanTbeca
B aKTMBHOM peXume (KOMOMHaUNA peXnMoB «MNaCCUBHbIN BbIXOL — aK-
TUBHbIN BXOO»).

2.3.3. Pacxo,u,omep npun nepsoM BKITHOYEHUWN WUITKA NOCJie OAJNUTESIbHOro nepe-

pbiBa B p860Te roToB K 3KCMIyaTtauunn nocne:

- 30-MuHYTHOM NpoMmbIBKM TP NOTOKOM XXMAKOCTMU;

- 30-MMHYTHOro Nporpesa pacxogomMepa.
2.3.4. lNepen BBOAOM B 3KCnfyaTaumio Heobxoammo onnombupoBaTb pacxo-

aomep n 3agBwxkn 6annaca (Npu ero Hanuyum).

2.4. NMopsapok paboTbl

2.4.1. CoaHHbIM B aKcnnyaTauuio pacxogomep pabotaeT HenpepbiBHO B aB-

TOMaTU4YEeCKOM peXnme. 3Ha4eHus n3MepdemMbiX MnapameTpoB MOryT
CHNTbIBATbLCA C MHOMKATOpPa (I'Ipl/l HaJ'II/I‘-II/II/I).

CocTtosiHue pacxogomMepa 0T06pa>KaeTc;| npun nomMmoLin ceetognon-
HOro MHAMKaTopa, PacnonoXeHHOro rnog NPo3payvyHoOn KpbILLKON moayn4

obpaboTku (puc.8).
]

BENET 3P 3

P ACXOAOMEP-CHE THMK 3 NEKTPOMATHMTHEIH
mopu churauma Nanr M

Puc.8. MecTto pa3mewieHnsa cBeToanOAHOIo MHAUKaTopa.

2.4.2.

2.4.3.

YacToTa nynbcaumi ceetogmnona B pexunme PABOTA:
- 2 pasa B cekyHay — paboTa pacxogomepa 6e3 owmnbok;
- 1 pa3 B 3 cekyHAbl — AMarHoctupoBaHa owwmnbka «lMycraa Tpybay;

- 4 pasa B cekyHOy B TeyeHue 3 CekyHA M garnee naysa 3 CeKyHAabl
— QnarHocTupoBaHa owwmnbka «HeT HyneBoro noteHumanay;

- 5 pa3 B cekyHAy — AnarHoctTupoBaHa nobas gpyrasa owmbka.

B pexumax CEPBNC n HACTPOWKA uacToTa nynbcaumii cBeTo-
avoda 1 pas 3a 10 cekyHa. Owmnbkn B pabote pacxogomepa npu aTom
He AMarHoCTUpyrTCS.

MNMepeyeHb BO3MOXHbLIX HEUCMNPaABHOCTEN, OANArHOCTUPYEMbIX pPacxoao-
MEpPOM U BbIBOOUMbIX HA MHAMKATOP (NMPW €ro HanmmM4uMm) U Ha gucnnen
MK, a Takke MeToAbl UX yCTpaHeHWUsi NpuBeAeHbl B YacTu Il HacTosLwe-
ro pykoBoacTBa.

Mpn HeobXoOUMOCTU 3HAYEHUS M3MEpPSIEMbIX U YCTAHOBOYHbLIX Napa-
METPOB MOXHO cuMTaTtb No uHTepdency USB npu nomoLum npeodbpaso-
BaTensd, NOCTaBngemMoro no 3akaay.
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3. TEXHUWYECKOE OBCITYXUBAHUE

3.1. BBeaeHHbIN B JKCnnyartauno pacxogomMmep pekoMeHayeTcd nogsepraTtb

3.2.

3.3.

nepnoany4eckomy oCMOTPY HE pexe OAHOro pasa B ABe Heaelnn C ue-
J1IbHO KOHTPONA:

- paboTOCNOCOBHOCTM pacxoaomepa;

- coGnoAeHNs YCNoBUiA SKCNyaTaumu;

- HanU4us HanpsKeHnUsa NUTaHus;

- OTCYTCTBUS BHELLHMX NOBPEXOEHUIA COCTaBHbIX YacTel pacxoaoMepa;
- HaAEXHOCTU BMEKTPUYECKUX U MEXAHUYECKUX COEAMHEHWIA.

OcmoTp pacxodoMepa MOXeT MpPoBOAUTLCA W 4alle, ecnv Toro
TpebyloT yCnoBusa aKcnnyaTauuu.

He pexe ogHoro pasa B rog Heob6xoguMmo npoBoauTb NpodoumnakTmuye-
CKMA OCMOTP BHYTpeHHero kaHana T[NP Ha Hanuuue 3arpsisHeHWin
n/vnn oTnoXxeHun. [lonyckaeTca Hanuyme nerkoro pbhkesaToro HaneTa,
KOTOPbIN JOMKEH yAaNATbCA C MOMOLLbIO YACTOM MSITKOWM BETOLUW, CMO-
YEeHHOW B BOJeE.

Mpyn HanuuMn 3arpss3HEHNn N/MNK OTNIOXEHU Apyroro Buga nuodo
MX CyLLECTBEHHOM TOMWMHbI HEOBXOOMMO NPOM3BECTU OYUCTKY BHYT-
peHHen nosepxHocTu MNP ¢ nomowbo BOAbI, YACTON BETOLN N Heab-
pasvBHbLIX MOKLLNX CPEeACTB Cpa3y Xe Mnocne u3BfnevyeHus pacxogome-
pa 13 Tpybonposoaa.

3anpewaemcsi npu o4Yucmke OmMJioKeHuu npomsieams [P
nod cmpyeu xudkocmu nubo noepyxams [P e xudkocmb, 0axe
qacmud4Ho!

Hannune cyuwecTtBeHHbIX 3arpsisHeHuin Ha nosepxHocTu MNP, KoH-
TaKTUPYHOLLEN C XUAOKOCTbI, CBUAETENLCTBYET O HEYAOBNETBOPUTENb-
HOM cocTosaHUKN TpybonpoBoaa.

HecobniogeHve ycnoBun akcnnyatauuMuM mMsgenus B COOTBETCTBUU C
n.1.2.8, BHeWHMEe NOBPEeXOEHUS WUNU NOBPEXOEeHUA BHYTPEHHEW Mo-
BepxHocTu [NINP mMoryT npmMBecTn K OoTKasy pacxogomepa WUnuv rnpe.bl-
LLIEHWNIO JOMYCTUMOrO YPOBHS MOrPELLUHOCTU U3MEPEHUMN.

Mpn BbIIBNEHUN NOBPEXAEHUA N3ennd, kabenen nUTaHus, CBA3N
HeobxoQMMo 00paTUTbCA B CEPBUCHLIN LEHTP WKW pPermoHarnbHoe
npeacTaBUTENLCTBO AMS OnpeaeneHns BO3MOXHOCTU ero garnbHenLwen
aKkcnnyaTaumn.

BHeouepeaHaa noBepka pacxogomepa npomMsBoguTcs Nocre cooT-
BETCTBYIOLLErO 3aKIMYEHUs] HALA30PHbIX OPraHoOB O HeyaoBMNETBOPU-
TenbHom paboTte npmnbopa.

3.4. lpn oTnpaBke pacxogomepa Ha MOBEPKY UM B PEMOHT HeobxoouMmo

nocne gemMoHTaxa O4YUCTUTb BHYTPEeHHUN kKanan MNP ot oTnoxeHuw,
obpasoBaBLUMXCSA B MpoLECcce 3KCnyaTtauum, a Takke oT OCTaTKoB pa-
©oyen XNOKOCTH.
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Mpy MOHTaXe 1 AeMOHTaXe pacxoaoMepoB Heo6XoaMMO PyKOBOA-
CTBOBaTbCA UHCTPYKLUMEN MO MOHTAaXy ANs OAHHOrO UCMONIHEHUS pac-
xoZomepa.

OTI'IpaBKa pacxogomepa And nposeaeHuns rnoBepKu, nn6o peMOH-
Ta, AO0JTXHa Npon3BoanTbCA C NaCnopToM pacxogomMepa.

B conpoBoanTenbHbIX 4OKyMEHTax HEOBX0AMMO yKasbliBaTb NOYTO-
Bble PEKBM3UTLI, TenedoH 1 dakc oTnpaBuTens, a Takke cnocob n aa-
pec obpaTHOM OOCTaBKW.
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4. YNNAKOBKA, XPAHEHUE U TPAHCIOPTUPO-
BAHUE

4.1. Pacxogomep «B3JIET OP» ynakoBbiBaeTCA B UHAMBMAYalNbHYHO Tapy
kateropumn KY-2 no NOCT 23170 (kopobKy 13 rodopMpoOBaHHOIO KapTo-
Ha NMbo gepeBsHHbBIN ALLKK).

an/ICOG,D,I/IHI/ITeJ'IbHaFI apmMmartypa nocrtaBsfideTCcd B oTAEeNbHON Tape
POCChLINbIO NI B c6ope Ha OAUH U HECKOJ1bKO KOMIMJITEKTOB.

4.2. XpaHeHne pacxogomMepa OOMKHO OCYLLECTBAATLCS B YMNaKOBKE U3roTo-
BUTENS B CYyXOM OTansiMBaeMoM MOMELLEHUN B COOTBETCTBUU C Tpebo-
BaHuaMu rpynnbl 1 no FOCT 15150. B nomelleHnn ans xpaHeHus He
AOMMKHO ObITb TOKONPOBOASLWEN MbifiK, NApPOB KUCIOT U LUENoYen, a
TakKKe rasoB, BbI3blBaOLLNX KOPPO3UIO N pa3pyLLAOLLNX U30MALNIO.

Pacxo,qomep HE Tpe6yeT cneunarnbHOro TeXxHM4ecKkoro O6CJ'Iy>KMBa-
HUA NpU XpaHeHUW.

4.3. Pacxogomepbl MOryT TpaHCMOPTUPOBATLCA aBTOMOOUSbHBIM, PEYHbIM,
XENe3HOAOPOXHbIM M aBMALMOHHBLIM TPAHCNOPTOM (KPOME HerepmMmeTu-
3MPOBaHHbIX OTCEKOB) NPV COBMOAEHUM CreayroLLMX YCINOBUNA:

- TPAHCMOPTUPOBKA OCYLLECTBISAETCH B 3aBOACKOMW Tape;

- OTCYTCTBYET NnpsiMmoe BO34eNCTBME BNaru;

- Temnepartypa He BbIXoauT 3a npeaenbl oT MUHYC 25 ao 55 °C;
- BNaXHOCTb He npeBbiwaeT 98 % npu Temnepatype o 35 °C;

- Bubpauus B ananasoHe ot 10 go 500 Ny ¢ amnnutygon go 0,35 mm unum
yckopeHuem 1o 49 m/c?;

- yaapbl CO 3Ha4YeHMEM MUKOBOro yCKopeHusi Ao 98 m/c?;

- YNOXeHHble B TpaHCnopTe u3genus 3akpenneHsl Bo usbexaHwe nage-
HUS N coydapeHun.
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5. METOOUKA NMOBEPKH

5.1. O6wme nonoxeHun

MeTtoaunka nosepku pacxogomepa «B3JIET OP» ytBepxaeHa MU

CWN &I’y BHUNP.

Pacxogomep-cyeTunk anektpomarHuTHbIN «B3JIET 3P» npoxogut
NepBMYHYO NOBEPKY MpU BbiMyCKe M3 NPOM3BOACTBA U MNOCNE PEMOHTA,
nepuognyeckme — B nNpoLecce aKcnyaTaymu.

MexxnoBepoyHbIn UHTepBan — 4 roga.

5.2. Onepauum noBepkun

5.2.1. MNMpu npoBedeHMN NMOBEPKN OOIMKHbI OblTb BbIMNOSIHEHbLI Onepauuu, yka-

3aHHble B Ta0n.6.

Tabnuua 6
MyHKT Onepauuu, NpoBoAUMbIE
HanmeHoBaHue onepauui OOKyMeHTa npv 4aHHOM BUAE NOBEPKM
Nno noBepke nepBmnyHas nepuognyeckas
1. BHelwHun ocMoTp 5.8.1 + +
2. OnpoboBaHue 5.8.2 + +
3. MNoaTteepxgeHne cooTBETCTBUA NPO-
rpaMmmHoro obecneyeHuns 5.8.3 + +
4. OnpegeneHune norpeLLHoCcT! pacxo-
aomepa npu namepeHumn odbbema u
cpegHero o6beMHOro pacxoga 5.8.4 + +

5.2.2. o cornacoBaHunio ¢ opraHamn PocctaHgapTa noBepka MOXeET NpoBO-
OUTbCS MO COKpawleHHOW nporpamme. Npn 3ToM NorpeLHocTb n3mepe-

HUWA OTAENIbHbIX NapaMeTpoB MOXET HE onpenenAaTbCA.

5.2.3. [lonyckaeTcs BbIMOMHATbL NOBEPKY HE B MOSIHOM guanas3oHe nacnopt-
HbIX 3Ha4YeHU NapaMeTpoB, a TOMbKO B 3KCMNyaTaunMoHHOM AMana3oHe
N TONbKO NapameTpoB, UCMONb3yeMbIX NPWU SKCNyaTauum.

5.3. CpeacTtBa noBepku

5.3.1. Npwn npoBeaeHMM NOBEPKM NPUMEHSETCHA NOBEPOYHOE 0BOpyLOBaHME:

1) cpeacTBa M3MEPEHUS U KOHTPOSS:

- YCTaHOBKa MOBEpOYHas AN MOBEPKUM METOAOM M3MepeHuss obbema
(cpepHero pacxofa, mMacchl) ¢ npegenamm 0Onyckaemon OTHOCUTENb-
HOWM norpeLwHocTn He 6onee 1/3 npenenoB gonyckaeMom OTHOCUTESb-
HOW MOrpeLLUHOCTN N3MEPEHUS PacXo40MEpPOB;

- yactotomep Y3-64 [JIN 2.721.066 TY, gnanasoH 0-150 Mly, oTHOCK-

TenbHasa NOrpeLHoCcTb He bonee + 0,01 %;

2) BCcnoMoraTeribHble YCTPOoNCTBa:

- maHomeTp, FOCT 2405, gnanasoH 0-2,5 Mla, kn. 0,6;
- nepcoHanbHbIN KomnbtoTep ¢ OC Windows.
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5.3.2. lonyckaeTca npuMmeHeHWe pJpyroro obopyaoBaHusi, npuvbopoB WU
YCTPOWCTB, XapaKTepUCTUKN KOTOPbIX He YCTynawT XapakTepucTukam
obopygoBaHuna u npmbopos, NpmeBedeHHbIX B N.5.3.1. [pu oTcyTcTBUM
obopyaoBaHuss 1 NpMbOpPOB C XapaKTepuUCTUKaMu, He ycTynarowumu
yKasaHHbIM, MO COrnacoBaHWlo C npencrasuTernem opraHa Poccrak-
AapTa, BbINOSHAKOLWEro NoBepKy, AOoMycKkaeTca npMMmeHeHne obopyno-
BaHUSA N NpUOOPOB C XapakTepuUCTUKaMn, JOCTAaTOYHbIMU ON15 Nonyye-
HUSA JOCTOBEPHOro pesyribTaTa NOBEPKMU.

5.3.3. Bce cpenctBa u3MmepeHuUn U KOHTPONS LOMMKHbI OblTb MOBEPEHbI U
UMeTb AENCTBYIOLWNE CBMAETENbCTBA UM OTMETKN O NOBEPKE.

5.4. TpeboBaHus K KBanudukaumm nosepurtenen

K npoBeaeHuo namepeHuin npu noeepke 1 o6paboTtke pesynbTaTos
N3MepeHuit AoNyckalTcsa Nuua, aTTeCToBaHHble B KaYeCcTBe NnoBepuTe-
NS, 3yYMBLUNE IKCMNyaTaLMOHHYH AOKYMEHTALMIO HA pacxogoMephbl 1
cpeacTBa NOBEPKU, MMEIOLLME ONbIT NOBEPKU CPpeacTB M3MepeHuit pac-
xona u o6bema XKUAKOCTU, a Takke NpoLlealne MHCTPYKTaX Mo TeXHU-
ke 6e30MacHOCTM B YCTAHOBNEHHOM MOPSIAKE.

5.5. TpeboBaHua 6ezonacHocTH

Mpw npoBeaeHMN NOBEpPKM A0MKHbI ObiTb cobNoaeHbl TpeboBaHus
Ge3onacHoCTM B COOTBETCTBUM C «[paBunamy TEXHUYECKOW IKchnya-
TaLWUM 3NEeKTPOYyCTaHOBOK NoTpebuTtensmm» u «MexoTpacnesbiMu npa-
BMnamu no oxpaxe Tpyaa (Mpasuna 6e3onacHOCTX) Npu 3KcryaTaumm
31eKTPOYCTaHOBOKY.

5.6. YcnoBus npoBeaeHUs1 NoBepKu

Mpu NpoBeaeHnn NoOBEpPKN AOMKHbI OblTb COOMOAEHbI creayoLme
yCnoBusi:

- Temnepartypa okpyxatouiero sosayxa ot 15 go 25 °C;
- Temnepartypa noBepo4yHom xugkoctn ot 5 go 40 °C;

- OTHOCUTESNbHAas BraxHocTb Bodgyxa oT 30 o 80 %;

- aTmocepHoe gasneHue ot 86,0 no 106,7 kla;

- HanpsXeHne NUTaHnsa NOCTOSIHHOMo Toka 24 B + 3%;

- BHELLUHME 3NEKTPUYECKMe M MarHUTHblEe MO HanNpPSXXEHHOCTbIO He 6o-
nee 400 A/m.

NMPNMEYHAHUA.

1. MoHTax pacxogomepa O0SKEH MPOU3BOAMTLCA B COOTBETCTBUWM C UH-
CTPYKLUMEN MO MOHTaXY.

2. MNpwn onpegeneHUn MeTPOSIOrMYECcKUX XapakTepucTUK pacxoJomepa Ha
NOBEPOYHbIX YyCTaHOBKax He06XxoaMMO:

- NIPOBEPUTb COCTOSIHNE 3a3eMIIeHNsI MOBEPOYHOIN YCTAHOBKMY;

- 323eMINMUTb  YCTAHOBIIEHHbIE UCMbITYyeMble Mpubopbl. 3asemneHue
AOIMKHO ObITb BLINOSIHEHO COEAMHEHMEM KOopnyca npubopa wTaTHbIMU
3a3eMNALWMMM NPOBOAHMKAMW C TPyOONPOBOAOM M3MEPUTENBHOMO
yyacTka C MOMOLLbK BMHTOBOIO COEAMHEHMUS, NMPeayCMOTPEHHOrO Ha
©OKOBOW MOBEPXHOCTU (bnaHLEB.
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5.7. MogroTtoBKa kK NpoBeAEHUIO NOBEPKU

5.7.1.

5.7.2.

5.7.3.

5.7.4.

I'Iepe,u, npoeegeHnemM noBepkn OOJTKHbI ObITb BbIMOSHEHBI cneanywuwmne
noaroToBUTEsIbHbIE pa6OTbIZ

npoBepka Hanuynsg MNOBEPOYHOro obopyaoBaHWA B COOTBETCTBUM C
pasgenom 5.3 HacTosLeN METOANKN;

npoBepka Hanuuus OeNCTBYIOLIMX CBUAETENLCTB WM OTMETOK O Mo-
BEpKe cpeacTB M3MEPEHUI U KOHTPOSS;

npoBepka Hanuuusi nacrnopta C OTMETKOW OoTaena TeXHUYECKOro KOH-
TPOIsi Ha NOBEPSIEMBIN PacXo4oMEp;

nposepka cobriogeHns ycrnosum pasgena 5.6. HacToswen MeTOAMKN.

I'Iepep, npoeegeHnemM noBepkn OoJjPKHa ObITb npoBeegeHa noaroToBkKka K
pa60Te Kaxgoro r|p|/|6opa, BXoAsdLlero B coctaB noBepo4yHOro 060py-
AJoBaHUA, B COOTBETCTBUN C €TI0 I/IHCprKLI,I/IeIZ no 3Kcnnyartauunn.

Mepea npoBegeHMEM MNOBEPKM OOMMKHA ObiTb cobpaHa noBepo4Has
cxema B cooTBeTcTBUU C [NpunoxeHunem E.

MopknoveHne noBepoY4yHOro n BCNomMoraTesibHOro o6opyp,oaaH|/|9| K
pacxogomMepy BbINOJIHAETCA B COOTBETCTBUN C HacToAWEN METOOUKON.

5.8. NpoBeneHne noBepku

5.8.1.

5.8.2.

BHewHmn ocmoTp

Mpn NnpoBeAeHMM BHELIHEero ocMoTpa AOSMKHO ObiTb YCTAHOBMEHO
COOTBETCTBME BHELLUHErO BMAA pacxogoMepa creaylowmm TpeboBaHm-
AM:

Ha pacxogomep O0SKeH BbITb HaHECEH 3aBOACKOW HOMED;

KOMMNMEKTHOCTb U 3aBOACKOM HOMEP pacxogomMepa OOJKHbl COOTBET-
CTBOBaTb YKa3aHHbIM B NacriopTe,;

Ha pacxogomepe He OOMMKHO BbiTb MexaHU4YeCcKnX NoBpeXaeHun u ae-
dPeKTOB MOKPbITUN, MPENATCTBYHOLUMX YTEHUIO Haanucen n yxyguiatko-
LUMX TEeXHUYECKMe XapakKTepPUCTUKM WU BRuAOWMX Ha paboTocnocob-
HOCTb.

MPUMEYAHUE. MNpn Hannyuu 3arpsa3HeHns NpOTOYHOM YacTu pac-
xogomepa HeobxoaAMMO NPOM3BECTU €€ YUCTKY.

Mo pesynbTatam ocMOTpa geriaeTcs OTMEeTKa O COOTBETCTBMM B
npoTokone (IMNpunoxeHue E).

OnpoboBaHue

OnpoboBaHue pacxogomepa OCYLWECTBNAETCA Ha MNOBEPOYHOWN
YyCTaHOBKeE.

Onpo6GoBaHue gonyckaeTcs NPOBOAUTb B OTCYTCTBUM NMpeacTaBu-
Tensa opraHa PocctaHgapTa.

Mocre BKMHOYEHUs NUTaHUS 1 Nporpesa npubopa, n3MeHsist pacxon
Ha MOBEPOYHON YCTaHOBKE, HEOOX0AUMO yb6eauTbCcs B COOTBETCTBYHO-
LLMX M3MEHEHMSAX NOKa3aHWi pacxogomepa.
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5.8.3. Ho,qTBepmneHMe cooTBeTCTBUA NporpaMmmMmHoOro obecneyeHus

Onepauus «lNoaTBepxaeHne cCOOTBETCTBUSA MporpaMmMHoro obec-
neyeHus» BKMOYaeT:

- onpegeneHve naeHTUMUKaALNOHHOIO HauMEeHOBaHUSA MpPorpamMm-
Horo obecnevyeHus;

- onpegeneHve Homepa Bepcun (MOEHTUUKALMOHHOIO HOoMepa)
nporpaMMHoOro obecneyeHus;

- onpegeneHve ungpoBoro naeHtTugukatopa (KOHTPOSIbHON CyM-
Mbl UICMOSIHAEMOro Koa) NporpaMMHOro obecneyeHust.

MpomnsBoguTcs BKIOYEHUE pacxogomepa. lMocne nogaym nutaHus
BCTPOEeHHOe nporpammHoe obecnedveHune ([10O) pacxogomepa BbINON-
HAEeT psi4 camMoanarHOCTUYECKNX MPOBEPOK, B TOM YMCEe NPOBEPKY Lie-
NOCTHOCTU KOHGUIYypaUMOHHbIX AaHHbIX 1 HEM3MEHHOCTM UCNOSTHAEMO-
ro koga, NnyTem pacyeTta n nyérnmkaumm KOHTPOSTbHOW CYMMbI.

Mpwn 3TOM Ha MHAMKaTOpe pacxogomepa (UNM Ha NOAKMHYEHHOM K
NHTepdencHoMy Bbixody pacxogomepa KomnbloTepe) byayT oTpaxaTb-
cs cneayolme AaHHble:

- ngeHTndukaunoHHoe HanmeHoBaHwue MO;
- HoMep Bepcumn (MaeHTUdUKaLMoHHbI Homep) IM0;
- umdpoBon ngeHTudmkatop (kKoHTponbHasa cymma) MO.

PesynbTaT noaTBEpXOEeHUSA COOTBETCTBUS NporpamMmHoro obecne-
YEHUNs cYMTaeTCs NONOXUTENbHbLIM, €CNN NOJTYYeHHble AEHTUdUKaLK-
OHHble gaHHble 10 CU (ngeHTUmMKaumoHHOe HaMMeHoBaHMe, HoOMep
Bepcun (MOEHTUPMKALMOHHBLIN HOMEP) U LUNPOBON MAEHTUdMUKATOP)
COOTBETCTBYHOT MAEHTUPUKALNOHHBIM AaHHbIM, YKa3aHHbIM B Onuca-
HUKX TUNa cpeacTBa M3MEPEHUN.

Mo pesynbTaTam MNOATBEPXOEHWUST COOTBETCTBUS MPOrpPaMMHOro
obecneveHus genaetcs oTMeTka O cooTBeTCcTBMM B npoTtokone (Mpwu-
noxexwue E).
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5.8.4. OnpegeneHune norpewwHoCcTn pacxogomepa

OnpepgeneHve MNOrpeLlHoCT! pacxogomMepa peKkoMeHOyeTcsl Bbl-
MOMHATb HA NOBEPOYHbIX YCTAHOBKAX, NMO3BOMSIOLLMX BbIMOMHATL U3Me-
peHnst 6e3 OCTaHOBKW MOTOKA.

OnpeneneHne MOrpeLwHoOCTM pPacxogoMepPOB BLIMOSHAETCA MNpu
Tpex 3Ha4YeHUsIX pacxoga B 3aBMCUMOCTU OT UCMOSIHEHUSA, B COOTBET-
CTBUU Cc Tabn.7.

Tabnuua 7

McnonHeHus 1-9 noBepoyHas 2-4 noBepoyHas 3-9 noBepo4vHasd
pacxo40oMepoB TOYKa TOYKa Touka

gzgg:ﬂ 8§ QP 0,01-Quans 0,025-Quans

SrCaxacap | 0% Qs

SrCaxacae | 0% Qus

SpCaxacamp | 0000w

ggggi:gi QP 0,0033-Quaus 0,01-Qvave 0,25-Quans

Srcaxsoxpp | ©003Qus

spCaxsox app | 0000w

N s

SPCaxrxcBop | 000%Qme | 0004Qus

NMPUMEYAHUA:

1. B nepBon NnoBepoO4YHOWN TOYKE pacxof yCTaHaBnMBaeTCHa ¢ Jonyc-
kom + 10%, BO BTOPOWM M TpeTben MOBEPOYHbIX TOYKaX pacxod ycTa-
HaBnmBaeTcsa ¢ gonyckom x 10%.

2. [lonyckaetcs B 3- NOBEPOYHON TOYKE BbIMNOSHATE U3MEPEHUS
npu pacxoge 0,5 Quave.

3. 3HayeHna pacxoOoB B MOBEPOYHbIX TOYKaX MOryT BblOMpaTtbCs
WHBbIMW — B COOTBETCTBUWM C NACMOPTHbIM Auana3oHoM paboTbl pacxo-
aomepa.

4. Ina pacxogomepos mncnonHeHnn IPCB-XXXX X P Heob6xoaumo
NPOn3BOANTb OMnpeaderieHne MNOrpeLwHoOCTM B YKasaHHbIN MOBEPOYHbIX
TOYKax, Kak npu NpsMoM, Tak M nNpu obBpaTHOM HanpasfieHUM NoTokKa
N3MepsieMOMN XNLOKOCTMU.

BbinonHaeTcst N0 0OAHOMY M3MEPEHUIO MPU KaXXAOM 3HAYEHUN pac-
xopga. MNorpelwHocTb pacxogoMepa onpeaensieTcs CpaBHEHNEM 3HaYe-
Hua obbema V, (cpegHero o6bemHoro pacxoga Qyo), M3MEPEHHOrO Mno-
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BEPOYHOM YCTaHOBKOW, M 3Ha4yeHus obvema V, (cpeaHero o6beMHOro
pacxoga Qu), UI3MEPEHHOro pacxo4OMEpPOM.

Mpn noBepke MeTOOOM M3MepeHus obbema B KavyecTBe OeNCTBU-
TEeNbHOro 3HayeHus Vo, Ucnonb3yeTcs 3HayveHne obbema KUOKOCTH,
HabpaHHOro B Mepy BMECTMMOCTU NMOBEPOYHOWN YCTAHOBKM (M 3HAYe-
HUe, N3MepeHHoe 3TanoOHHbIM pacxogoMepoM-cHeTymkoM). Mpu nosep-
Ke MeTOAOM M3MepeHUsi Macchbl, 3HadeHne obbema Vo onpegensieTcs
no dpopmyrne:

Vo= Mg / o MB, [51]

roe p — NMNIOTHOCTb XNOKOCTH, KF/M3;
Mo — Macca XNOKOCTU, Kr.

[na onpeneneHuss 3Ha4YeHUA MacChbl XUOKOCTU Mo, NpOLUeLEn
Yyepes3 pacxofoMep, UCNOoNb3yeTcsl NOBEPOYHas YCTaHOBKa C BECOBbIM
YCTPONCTBOM.

lMepea Ha4Yanom ucnbITaHUn Ha NOBEPOYHOM YCTaHOBKE C BECOBbIM
YCTPONCTBOM Heobxo4Mmo onpenenuTb No KOHTPONbHOMY MaHOMETPY
AaBneHne XnakocTn, a No TepMomMeTpy — TemnepaTypy B TpybonpoBo-
Ae ncnbiTaTenbHOro CTeHaa MOBEepOYHOM YCTaHOBKM. Ha ocHoBaHuu
N3MEPEHHbIX 3Ha4YeHWM TemnepaTypbl M AdaBneHuss no Tabnuuam
FCCC[ 98-2000 «Boga. YaoenbHbIn 06bEM 1 3HTanNbLNnsS Npu Temnepa-
Typax 0...1000 °C wn pasneHnsax 0,001...1000 MlMNa» onpepensetcsa
NNOTHOCTb XUOKOCTH p.

3HayeHve cpeaHero pacxoga Q.. onpeaensiercs no opmyne:
Quo = Vo ! Ty, M® /4, [5.2]

roe Quvo — 3HaYeHue cpeaHero pacxoaa, M* /u;
Vo — 3HayeHne obbema, U3mMmepeHHoe NOBEePOYHON YCTAHOBKOM, M*;
Tu— BpeMS n3amMepeHus, u.

[MoBepka pacxogomepa BbINOSHAETCA MO YHUBEPCarbHOMY BbIXO-
ay, paboTatolemMmy B MMNYfbCHOM pexmnme, C NOMOLLBI YacToToMepa.
[na aToro yactoToMep NOAKMNIOYAETCH K YHMBepcarnbHOMY BbIXo4y pac-
Xo4omepa, yCTaHaBNMBAETCA B PEXUM cyeTa MMMYyNbCOB N OBHynseT-
cs. 1o cTapToBOMY CUHXPOUMIMYIbCY MMMYIbChl C BbIXOA4a pacxogome-
pa HauyuHalT nocTynatb Ha Bxod YactoTtomepa. O6bem xumakoctu Vy,
npowueawen Yepes pacxogomep, onpegensercsa no opmyrne:

V=N - Kpp, M3, [5.3]

roe N — konnyecTBo nMnynbcos, NnoaC4YNTaHHOE YaCTOTOMEPOM;

Kp1 — KOHCTaHTa npeobpas3oBaHMs MO YHMBEPCANbHOMY BbIXOAY
pacxogomepa (onpenensieTca B COOTBETCTBUM C PYKOBOACTBOM MO 3KC-
nnyaTtauum pacxogomepa), M3umn.

N3MepeHHbIN cpefHuin 06beMHbIN pacxof »uakoctn Qua (M°/4),
npowueawen Yepes pacxogomep, onpegensierca no dopmyne:
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QVM = VVI / TVI’ Mg/q’ [54]

Onpe,u,eneHme norpewHoOCTn pacxogomMepa npmn n3aMmepeHun obbe-
Ma XNOKOCTU BbIMNMOJTHAETCA MO (bopmyne:

5 % 100, % [5.5]

\
(o]

OnpepnenexHve NOrpeLwwHoCcT! pacxogoMmepa npu U3MepeHun cpea-
Hero 0GbEeMHOro pacxoia XWUAKOCTU BbIMOMHAETCA No hopMyne:

o} =M.1oo,% [5.6]

qv
Vo
MuHUManbHO HeobxoaMMbIN OBBLEM XKUOKOCTWU, NPONycKkaeMon Ye-
pes3 pacxogomep nNpu O4HOM M3MEPEHUU, NPU perncTpaumm nokasaHum
C MMNYfbCHOrO BbIXO4a pacxogomepa OOfKeH ObiTb Takum, YTOObI
HabpaTtb He meHee 500 nMnynbLCoB.

Mpn OTCYTCTBMM MOBEPOYHON YCTaHOBKW, MO3BOMSAIOLLEN BbIMNO-
HSATb N3MepeHust 6e3 OCTaHOBKM NOTOKa B TPyGonpoBoae, AoMnycKaeTcs
BbINOMNHATL OnNpeaerneHne OTHOCUTENbHbLIX MOrPeLIHOCTEN pacxoaome-
pa Ha NMoBEepOYHON YCTaHOBKE C OCTAHOBKOW NMOTOKA M CYUTbIBAHUE pe-
3yNnbTaToB M3MEpPEHUIn N0 UHAMKATOPY, UHTepPdEeNCHOMY MU UMMNYIbC-
HOMY BbIXOAY pacxogomepa.

MNMoBepka pacxogomMepa Mo UHAMKATOPY, MHTEPdENCHOMY BbIXoay
BbIMOJSIHAETCA B CriedytoLlen nocrneaoBaTenbHOCTU.

Ha nHgukatope pacxogomepa v NOAKNKYEHHOM K MHTepencHoMy
BbIxogy nepcoHanbHoMm komnbtoTepe ([K) ycTaHaBnMBaeTcs pexum
BblBOJA Ha 3KpaH noBepsieMoro napametpa. [epen kaxabiM namepe-
HMEM B MNOBEPOYHON TOYKE MNPOU3BOAUTCSA perucTpauusi HadvanbHOro
3HavyeHusa obbema V, (M%), 3apernctpupoBaHHoro pacxogomepom. Mo-
cne npornycka XuOKocTu 4epe3 pacxogomep B OaHHOW MOBEPOYHOWN
TOYKe, PErncTpupyeTcsl KoHeyHoe 3HauveHue obvema Vi (M3). Mo pas-
HOCTW NoKa3aHW paccyUTbIBAETCA U3MEPEHHOEe 3HadYeHue obvema V,
XNOKOCTU:

VM = VK - VH’ M3 [5.7]

[anee pacyeTbl BbINOMHAITCA B COOTBETCTBUMM C hopMynamu
5.4-5.6.

Mpun pernctpaunmn nokasaHUin ¢ UHTEPENCHOro BbIXxoda u aucnnes
HeobxoQMMO Mpyv OAHOM W3MEPEHUM MPOMycKaTb Yepe3 pacxoaomep
Takoe KONMMYECTBO XNAKOCTWU, YTOObl HabupaTtb He meHee 500 eamHuy,
MnagLwero paspsiga yCcTpomcTea MHANKALUW.

PesynbTaTbl MOBEPKN CUYUTAIOTCA MONOXUTENbHLIMK, €Cnu Mo-
rPELIHOCTb pacxogomepa npu nsMepeHun obbema, cpegHero obbem-
HOro pacxoda XUAKOCTM He MpeBblllaeT 3HaYeHUsl, NPUBEAEHHOrO B
MpunoxeHun N HacTosiLero pykoBOACTBa ANt KOHKPETHOrO UCTOSHe-
HMS pacxogomMepa.
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Mpyn NonoXxuTenbHbIX pesdynbTaTtax NoBepku AenaeTcs oTMeTKa O
cooTBeTCTBUM B rnpoTokone (MpunoxeHne E).

5.9. ObopmneHue pe3ynbTaToB NOBEPKU

5.9.1. MNonoxwuTtenbHble pe3ynbTaTbl MOBEPKM 0POPMISAIOTCA 3anncbio B nac-
nopTe pacxooMepa, 3aBePeHHON NOANUCHI0 NMOBEPUTENSA C HAHECEHW-
eM MNoBepuUTEeNbHOIO Knelma, U pacxogomep OomnyckaeTcs K aKchnya-
TaLun C HOPMUPOBAHHOW MOTPELLHOCTbIO.

5.9.2. B cnyyae oTpuuaTtenbHbIX pe3ynbTaToB MNEepBUYHON MOBEPKWU MoOcCre
IOCTUPOBKN pacXxo4oMep BO3BpaLLaeTcsi Ha NMPOW3BOACTBO ANsA ycTpa-
HEHUS MPUYMH OTPULIATENbHbIX Pe3ynbTaToB, NMOCMe Yero pacxoaomMep
MOANEXUT NOBTOPHOWN NOBEPKE.

5.9.3. Mpu oTpuuaTtenbHbIX pesynbTaTtax NepuoanYeckoil NMOBEPKU pacxodo-
Mep K MPUMEHEHUNIO He OOoMyCcKaeTcs, B macnopTe Npon3BoanTCst 3anucb
O HENPUrogHOCTM pacxodoMepa K SKCnnyaTauuu, a Knemmo racuTtcs.
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NMPUNOXEHUE A. 3HayeHMA usmepsieMoro pacxoaa

Ta6nuua A.1. 3Ha4yeHMA U3MepsieMOro pacxoaa Ans TMNOBbIX UCMONMHEHUN

pacxoanomMmepoB

3HauyeHue pacxoga, m3/y

enonmenie Boe  |44XIATO(I®) B] 44X(1/®) B [ 47X(1/®) B [ 44X(1N/®) BP [ 47X(11/d) BP
54X/570(1/®) B| 54X(J/D) B | 57X(J/D) B | 54X(J1/d) BP | 57X(J1/®) BP

O603HayeHune Qvuaus Qvaum Qvamm

Hanpaenenue npsimoe obpaTHoe npsimoe noboe
noToka
8, % 2,0 2,0 2,0 2,0

o KA 1 1:100 1:250 1:500 1:250 1:500
10 2,83 0,028 0,011 0,006 0,011 0,006
15 6,37 0,064 0,025 0,013 0,025 0,013
20 11,32 0,113 0,045 0,023 0,045 0,023
25 17,69 0,177 0,071 0,035 0,071 0,035
32 28,98 0,29 0,116 0,058 0,116 0,058
40 45,28 0,453 0,181 0,091 0,181 0,091
50 70,75 0,708 0,283 0,141 0,283 0,141
65 119,6 1,196 0,478 0,239 0,478 0,239
80 181,1 1,811 0,724 0,362 0,724 0,362
100 283 2,83 1,132 0,566 1,132 0,566
150 636,8 6,368 2,547 1,274 2,547 1,274
200 1132 11,32 4,528 2,264 4,528 2,264
300 2547 25,47 10,188 - 10,188 -

Quave — HAMBOMBLLNIA pacxo HOPMUPYEMOro AnanasoHa;

Quaum — HAMMEHDBLUNIA pacxo HOPMUPYEMOTO AnanasoHa;

O — gonyckaemble npeaernbl OTHOCUTENBLHOW NOrPELLIHOCTY;
Ko — KoahduumneHT nepekpbiTUa Mana3oHa pacxoaos;
DN — tunopaswmep.

MPUMEYAHUE. MNpnBeaeHHble 3HAaYeHNA PacxXxooB OKPYrIeHbl 40
TPETbEro 3Haka nocre 3anAaTon. ATU 3HaYEeHUs ABMSTCA PeKOMeHay-
€MbIMU MpU NPOEKTUPOBAHUMN.
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Ta6bnuua A.2. 3Ha4yeHNA U3MepsIeMOro pacxoaa Ans pacxog4omMepoB Ha Ma-

nble pacxonbl

3HaueHue pacxopa, M3y

UcnonHeHmne Bce 440(N/o) B 440(N/®) B 440(N/®) BP
540(J1/®) B 540(J1/P) B 540(J1/®) BP

O603HayeHune Qvaus Qvanm Qvamm

HanpaBneHue noToka npsmoe obpaTHoe npsimoe noboe

5 % 12,0 12,0 12,0 12,0

Kn . . . .

DN 1:1 1:100 1:250 1:250

25 8,9 0,089 0,036 0,036

32 14,5 0,145 0,058 0,058

50 35,4 0,354 0,142 0,142

Qrave — HAMBOMbLINIK pacxon HOPMUPYEMOro AnanasoHa;
Quan — HAMMEHBLLLUI pacxod HOPMUPYEMOro AnanasoHa;

0 — ponyckaemble npeaesibl OTHOCUTENBHOW NOrPeLLIHOCT!;
Ko — Koa(pdu1UMEHT NepekpbITUSA Anana3oHa pacxonos;
DN — tunopasmep.

NMPUMEYAHUE. MNpnBeneHHbIe 3HAaYeHNA PacxooB OKPYrIieHbl 40
TpeTbero 3Haka nocne 3ansiTon. TN 3HAYEHUS ABMAKOTCA PeKoMeHay-
€MbIMU NPU NMPOEKTUPOBAHUM.
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NMPUNOXEHUE Bb. Bua pacxogomepa

135
116

* - cnpaBO4HbLIN pa3mep
1 — uamepumenbsHsbIl 6510K; 2 — nepeuYHbIlU npeobpaszoeamerib pacxo-
0a; 3 — eepmosesod kabess cesasu; 4 — 2epmoeeold Kaberns numaHus,; 5
— aniekmpuyeckue nepembidyku Ornsi coeduHeHus kopriyca OMP ¢ mpy-

6oriposodom.

DN d*, mm D*, MM D1*, Mmm L*, MM H*, Mm Macca, He
oonee, Kr

20 19 50 73 113 160 0,9

25 24,5 57,5 73 113 160 1,0

32 29 65 82 123 168 1,2

40 38 75 90 133 176 1,3

50 47 87 102 153 188 1,8

Puc.b.1. Bupg pacxogomepa ucnonHeinmn APCB-XX0J1 TunopasmepoB
DN20... DN50 ¢ nnactTmkoBon NpoTOYHOW YacTbHo.
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* - cnpaBO4HbLIN pa3mep

90

56.5

1 — uamepumenbHbIl 6510K; 2 — nepeuYHsbIl npeobpasosamerib pacxo-
0a; 3 — eepmosesod kabess cesasu; 4 — 2epmoeeold Kaberns numaHus,; 5
— ariekmpuyeckue nepembidku Ornsi coeduHeHus kopriyca OMP ¢ mpy-

6orposodom; 6 — 3awumHble Kosbua.

DN d*, mm D*, MM D1*, Mmm L*, MM H*, Mm Macca, He
oonee, Kr

10 9,5 34 60 93 147 0,8

15 14 39 60 93 147 0,8

65 61 109 122 174 208 3,7

80 74 120 141 174 228 4.9

Puc.b.2. Bup pacxogomepa ucnonHeHmnn 3PCB-XXO0J1 ¢ npoTo4yHOM YacTbHo,
c¢yTepoBaHHOM hTOPONIACTOM U NNACTUKOBbLIM KOXYXOM.
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* - CNpaBOYHbIN pasmep

1 — uamepumenbHbIl 6510K; 2 — nepeuYHsbIl npeobpasosamerib pacxo-
0a; 3 — eepmoseod kabess cesasu; 4 — 2epmoesod Kabernsi numaHus; 5
— aniekmpuyeckue nepembidyku Ornsi coeduHeHus kopriyca OMP ¢ mpy-

6orposodom; 6 — 3awumHble Kosbua.

DN d*, mm D*, MM D1*, mm L*, MM H*, Mm Macca, e
oonee, Kr

100 90 149 159 216 256 9,4

150 139 202 219 236 316 15,6

Puc.b.3. Bupg pacxogomepa ncnonHeHmnn 3PCB-XX0J1 ¢ npoTo4yHOM YacTbHo,
c¢yTepoBaHHOM hTOPONIACTOM U METaNSIN4ECKUM KOXYXOM.
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135
116

NoTted d1

D1
D

* - CMpaBOYHbIN pasmep

1 — uamepumenbsHbIl 6510K; 2 — nepeuYHsbIl npeobpasosamerib pacxo-
0a; 3 — eepmosesod kabersis cesasu; 4 — 2epmoeeold Kaberns numaHus,; 5
— ariekmpuyeckue nepembidku O0rnsi coeduHeHus kopriyca OMP ¢ mpy-
6ornposodom; 6 — 3awumHbie Konbua; 7 — OONONHUMEsIbHbIU 3a3eM-
narowul 3nemMeHm.

DN d*, mm | D*, mm [D1*, mm| L*, Mmm | H*, MM | d1*, MM N Macca, He
bonee, Kr
20 19 50 105 158 186 14 4 3,6
25 24 57 115 158 191 14 4 3,8
32 29 65 135 202 207 18 4 5,6
40 39 75 145 202 215 18 4 6,8
50 48 87 160 203 229 18 4 8,7
65 61 109 180 220 249 18 8 11,2
80 74 120 195 230 266 18 8 13,9
100 90 149 230 251 293 22 8 19,8
150 139 202 300 324 358 26 8 36,2
200 194 258 358 362 414 26 12 58,8
300 295 362 485 514 531 30 16 120,2

Puc.b.4. Bupg pacxogomepa ucnonHeHmn 3PCB-XX0® tunopasmepos
DN20... DN300 ¢ npoTo4yHOM YacTblo, (hyTepoBaHHOM hTOpONna-
cTOoM.

43

S E5aeT



D1*
*

* - CNpaBOYHbIN pa3mep

1 — uamepumenbHsbIl 6510K;, 2 — nepeuYHsbIl npeobpasosamerib pacxo-
0a; 3 — 3awumHsbie Konbua; 4 — 2epmMoeeod kaberisi ces3u; 5 — eaepmos-
800 Kabens numaHusi; 6 — ariekKmpu4Yyeckue rnpoeodHUKU O coeOuHe-
Hus kopnyca BMP ¢ mpy6orpogodom; 7 — OONoAHUMEbHbIU 3a3eM-
nsawul anemeHm; 8 — 31eKmpoosbl.

L*, Mm
Macca,

DN D*, mm| D1*, Mm | d1,MM/N | c 3aWuTHbI- | ©e3 3alUTHbIX H*, Mmm He bonee,

MU Koneuy, dyTepoB- Kr

KonbLaMW | ka nonuypeTaHom

20 50 105 14/4 158 150 193 3,8
25 57 115 14/4 158 150 198 4,0
32 65 135 18/4 202 194 214 5,8
40 75 145 18/4 202 194 222 7,0
50 87 160 18/4 203 195 236 8,9
65 109 180 18/8 220 212 256 11,4
80 120 195 18/8 230 222 273 14
100 149 230 22/8 251 243 300 20
150 202 300 26/8 324 316 365 36,4

Puc.B.5. Bug pacxogomepa ucnonHeHmn APCB-XX5® tunopasmepos
DN20... DN150 ¢ koxXyxom nepBUYHOro npeobpasoBaTesns u Kop-
nycomM n3mepuTenbHOro 6y1oka, BbINONMHEHHbIMU U3 MeTanna.
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D,*

* - cnNpaBO4YHbI pasmep
1 — uamepumenbHbIl 6510K;, 2 — nepeuYHsbIl npeobpasosamerib pacxo-
0a; 3 — 3awumHble Konbua; 4 — 2epmMoeeod kaberisi ces3u; 5 — ecepmos-
800 Kabens numaHusi; 6 — arnekmpu4Yyeckue rnpoeodHUKU O coeOuHe-
Hus kopriyca OMP ¢ mpy6ornposodom; 7 — anekmpolsl; 8 — pbim-6051m.

L*, Mmm
6e3 3aLNTHBIX Macca,
DN D*, Mm | Di*, MM | d1,mm/N c koneu, cyTepos-| H*, MM | He Gonee,
salunTHBIMM Ka nonuypeta- Kr
KonbLamm om
200 258 358 26/12 362 344 427 59,0
300 362 485 30/16 514 496 542 120,4

Puc.b.6. Buag pacxogomepa ncnonHeHmn 3PCB-XX5® tunopasmepos DN200
m DN300 ¢ KOXyxOM nepBUYHOro npeoodpasoBaTtens U KOpnycom
u3MepuTesibHOro 6510Kka, BbINOSIHEHHLIMU U3 MeTanna.
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133

116

56,5

* - cnpaBO4HbLIN pa3mep

1 — uamepumenbHbIl 6510K; 2 — nepeuYHsbIl npeobpaszosamerib pacxo-
0a; 3 — eepmossod kaberss cesasu; 4 — 2epmoesold Kaberns numaHus,; 5
— anekmpuyeckue nepembidyku Ornsi coeduHeHus kopriyca OMP ¢ mpy-
b6orposodom; 6 — Hakrnelka O UCMO/IHEHUU Ha Marble pacxoobl; 7 —
cyXarujue ecmasku.

DN d*, mm D*, MM D1*, Mmm L*, MM H*, Mm Macca, He
oonee, Kr

25 21 57,5 73 113 160 1,0

32 25 65 82 123 168 1,2

50 42 87 102 153 188 1,8

Puc.b.7. Bug pacxogomepa ncnonHeHun PCB-X40J1 ana paboTbl Ha ManbIx

pacxoaax.
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Puc.b.8. Bua pacxogomepa ucnonHeHnn IPCB-XX8® (cteneHb 3awmThbl
IP68).

1 — uamepumenbHbIl 6510K; 2 — nepeuYHsbIl npeobpasosamerib pacxo-
0a; 3 — eepmoseod kabess cesasu; 4 — 2epmoeeold Kaberns numaHus,; 5
— ariekKmpuyeckue nepembidku Ornsi coeduHeHus kopriyca OMP ¢ mpy-
6orposodom; 6 — 3awumHbie Konbua; 7 — OONONHUMEsIbHbIU 3a3eM-
narowul anemMeHm.

DN d*, mm | D*, mm [D1*, mm| L*, Mmm | H*, Mmm | d1*, MM N Macca, He
bonee, Kkr
15 14 39 95 136 186 14 4 4,2
20 19 50 105 154 198 14 4 4,5
25 24 57 115 155 203 14 4 4.7
32 29 65 135 201 218 18 4 6,7
40 39 75 145 201 228 18 4 7,6
50 48 87 160 201 240 18 4 9,5
65 61 109 180 220 260 18 8 12,0
80 74 120 195 230 274 18 8 14,7
100 90 149 230 251 303 22 8 20,0
150 139 202 300 322 366 26 8 38,0
200 194 258 358 360 425 26 12 60,0
300 295 362 485 512 545 30 16 99,0
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Puc.b.9a. Bua cBepxy nuameputenbHoro 6ryoka pacxogomepa c¢rnaHuoBaH-
HOro UCMOJIHEHUA C NNAaCTMAacCOBbIM NU3MepPUTENIbHbLIM GJIOKOM.

O O
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Puc.b.96. Bug cBepxy uameputenbHoro 6r5noka pacxogomepa cnaHuoBaH-
HOrO UCMOJIHEHUA C MeTaNNMM4eCKUM N3MepuTenbHbIM GITOKOM.

['1— mpaHcrnopmHas (3kcrinyamayuoHHasi) rniomba;

RFID — Haknelika, ceudemernscmesyrouwasi 06 ycmaHo8/1eHHOM mpaHc-
rnoHdepe RFID.
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Puc.b.10. Bua cBepxy Ha BHYTPEHHIOH KPbIWKY M3MepuUTenbHOro 6roka
pacxopnomepa ucnonHeHnn APCB-XX8® (cTteneHb 3awmThbl IP638).
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MNnom6a nosepuTens AkcnnyatauMoHHas

\\ nnom6a

Y
15 Pg 1
0O ooooooao
o oo o oo oo
2

HACTP.

PASSIVE] 2

3
==

. — y /
| A1 |

HL1 — ceemoduod uHOukayuu cmamyca pabomsi pacxodomepa;

J1, J2 — KOHMaKkmHbIe rnapbl ycmaHO8KU KoaghguyueHma rpeobpa3so-
8aHUs yHueepcarbHo20 8bixoda Ne1;

J3 — KOHMaKmHas napa paspeuweHuss Moougbukayuu HacmpoeyYHbIX na-
pamempos;

J4 — KOHMaKkmHas napa paspeuweHusi modugukauyuu cep8UCHbIX napa-
Mempos;

XP2 — pasbem nooKnw4veHuss wrneldga mooyns uHmepghedcos unu
adanmepa USB-OP,

XP3 — pasbem rnodknroyeHus kabess numaHus =24B;
XT1 — KOHmakmHas Kosio0Ka yHueepcasibHo20 8bixo0a Ne2;
XT2 — KOHMakKmHas Kosio0Ka yHueepcasibHo20 8bixoda Ne1;

SK1 — nepeknwoyamerb ycmaHo8KU pexuma pabomsbl yHUBepCcaslbHO20
8bixo0a Nel,;

SK2 — nepeknwoyamernb ycmaHo8KU pexuma pabomsbl yHUBepCaslbHO20
8bIxo0a Ne2;

B — sUHMbI KpernmneHus 3aliUmHoU KpbIWKU.

Puc.b.11. Bua nameputenbHoro 6noka 6e3 nuueBon naHenu (Bug Moayns
obpaboTku).
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Puc.b.12. Bug moayns RFID, yctaHOBNEHHOro B UaMepuTenbHbIA GrOK.
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NMPUNOXXEHUE B. Cxema OKOHEeYHOro Kackaga yHnBepcanbHbIX
BbIX0OA0B

OkoHeyYHble Kackagbl YHMBepcanbHbIX BbIXOAOB pacxogoMepa Bbl-
NoSIHEHbI MO OOVMHAKOBOW cxeme, npuBeaeHHon Ha puc.B.1. B ckobkax
Ha cxeme yKasaHbl 0603Ha4YeHUs KOHTAKTHbIX MNap, KOHTAKTOB pa3bemMa
N HaMMEHOBaHUS CUrHAOB ANsA yHMBepcanbHOro Bbixoaa Ne2.

» TSOUT +(DIR+)
360

Bbixoal(2)+ —  }——» +33B
§§ —_— EE:] — Vv
1

Bbixogl(2)-

) » DOUTL1 (DIR)

EVCC 1 kOm

EGND 1 SK1 (2)
— » TSOUT +(DIR+)

- » TSOUT -(DIR-)

Puc.B.1. Cxema OKOHe4YHOro Kackaga YHUBepcalnbHbIX BbIXOO0B.

[ns ycTaHOBNEHHOro 3HayeHnsi AKTUBHbIA YpOBeHb — Bbicokumn
HanMuM NMNynbca Ha BbIXOAE B YAaCTOTHOM U MMMYJIbCHOM pexuMax,
a TaKkKe Hanuumlo cobblTUS B FIOrMYECKOM pexXuMMe COOTBETCTBYET
Pa30OMKHYTOE COCTOSAHWE 3JNIEeKTPOHHOro kritoya. lpu oTcyTcTBUM UM-
nyrbca U OTCYTCTBUWN COObLITUSA 3NEKTPOHHbIN KINOY 3aMKHYT.

[ns yCcTaHOBNEHHOro 3HadYeHusi AKTUBHbIA ypoBeHb — Huskumn
COCTOSHUS ANIEKTPOHHOrO KroYya obpaTHble.

B akTMBHOM pexume HanpsbkeHue Ha BbiXo4e Npu OTCYTCTBUM UM-
nynbca, a Takke COOTBETCTBYIOLLEEe YPOBHIO BbICOKMW B norm4eckom
pexume MoxeT bbiTb oT 2,4 go 5,0 B. MNpu Hanuummn nmnynbca u npu
ypoBHe HU3KMK B NOrMYecKoM pexmnme — HanpshkeHue Ha BbIxode He
bonee 0,5 B. PaboTta BbiIxoga B aKkTMBHOM peXmme [OonyckaeTcsl Ha
Harpysky ¢ conpotmsrneHmem He meHee 1 KOMm.

MepeBoa yHMBEPCANbHbIX BbIXOAOB B aKTUBHbIA PEXMM OCYLLECTB-
naetca nepekntoyatenamm SK1 n SK2 Ha mogyne obpaboTkm pacxo-
Aomepa.

B naccuBHOM pexnme gonyckaeTtcs nutaHue OT BHELLUHEro UCTOoY-
HUKa HanpskeHneM nocTtosHHoro Toka ot 3 go 30 B. [lonyctumoe 3Ha-
YeHne KOMMYTUPYEMOrO ToKa Harpy3ku He 6onee 150 MA.

OnvHa nuHmnm ceasm — go 300 m.
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NMPUNOXEHUE I'. UCTOYHMKN BTOPUYHOIO NUTaHUA

HVHV+V -V -V -V
DC 24V /0.6A C€

/+VOOK @; ] J
o ® CUUU
SJ +V ADJ R

ADN-1524 NN N F

INPUT;  100-240V AC 6
0.32A 50/60Hz

= N L

ONONG)

* - CNpaBOYHbIN pasmep

1 — ucmoyHuk numaHus; 2 — 3awersnka 0na KpenneHus Ha DIN-
pelky 35/7,56; 3 — KOoHmMaKkmHas Korooka 8bIXOOHO20 HarpsiKeHus; 4 —
uHOukamop pabomsbl UCMOYHUKA 8MOPUYHO20 numaHus;, 5 — omeep-
cmue 05 peayniupoBKU 8bIXOOHO20 HarnpsiKeHusi; 6 — KOHmMakmHasi
Koso0ka nooKoYyeHuUsi cemegozo Kabens ~ 220 B 50 Iy.

Puc.l.1. UctoyHuk BTOpUYHOro nuraHua ADN15-24.
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25* 56*

A
Y
A
Y

a) Bug cnepegm 6) Bug cboky

* - cnpaBO4HbLIN pa3mep

1 — 8UHMbI KOHMaKMHOU KO/TI00KU 8bIXOOHO20 Harnps>xeHusi =24 B;
2 — ¢8emoOUOOHbIl UHOUKaAmMoOp BKIIHOYEHUS UCMOYHUKA 8MOpuUYHO20
numaxus; 3 — eUHM MNOOCMPOUKU 8bIXOOHO20 HarnpsXXeHusi; 4 — eUHMbI
KOHMaKmHoU KOJSIO0KU MOOKMOYEHUS HanpsixeHus numaHus ~220 B
50 Iy (L — nuHus, N — Heimparnb); 5 — cepbea 0151 0c8060)X0eHUS 3a-
wernku; 6 — 3awernka ons kpenneHus Ha DIN-pedke.

Puc.l'.2. AcTOYHUK BTOpUYHOro nutaHua cepmuu DR-15-24 (=24 B 15 BT).
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NMPUNOXEHUE [1. PekomeHaaumm no npuMeHeHUI0 pacxogomepa

1.

¢ TennoBbluncnutenamm «B3JIET TCPB»

YHuBepcanbeHble Bbixodbl pacxogomepa «B3JIET 3P» wmcnonHeHwun
OPCB-4X0(5X0)J1/® pgna cBasu ¢ TennoBblducnutensmm «B3J1ET
TCPB» ucnonHennn TCPB-024, -024M, -025, -026, -026M, -027, -042,
-043 MoOryT mMcnonb3oBaTbCs Kak C aKTUBHbIM, TaK U C MACCUBHbLIM pe-
XNUMOM paboTbl OKOHEYHbIX KaCKadoB MNPy COOTBETCTBYHOLLEM peEXNME
BXO4a TEennoBblMMCNUTENS (KOMOUHALMA PEXNUMOB «aKTUBHbINA BbIXOL4 —
NacCUBHbLIN BXOA» UMM «MACCUBHbIN BbIXOA — aKTUBHbIW BXOA»).

KombBurHaumio pexxmmMoB «aKTUBHbLIWA BbIXOA4 — MACCUBHbIA BXO4» pe-
KOMeHAyeTCa MCnosib3oBaTb MpU HEOOXOAMMOCTU KOHTPONSA Hanuyms
nUTaHMsa pacxogomepa.

Mpu pabote c¢ Tennosblumcnutenem «B3JIET TCPB» wucnonHeHus
TCPB-033 pekomeHayeTCca MCNONb30BaTb KOMOMHALMIO PEXUMOB «akK-
TMBHbIA BbIXO, — NACCUBHLIN BXOA4» AN 9KOHOMUM pecypca BCTPOEH-
HoW GaTapeun NUTaHUs TENNOBLIYMCIINTENS.

3. MNpwn ncnonb3oBaHnn B paboTte ¢ Tennosbiuucnmtenem «B3JIET TCPB»

ncnonHeHuss TCPB-034 komMOMHaUMN PEXMMOB «MNACCUMBHbLIX BbIXOA4 —
aKTUBHbIN BXO4» MakCumaribHasi yactoTa crefoBaHus MMMYNbCOB Ha
Bxoge Tennosbluncnutena 10 My, KoMBMHAUMM PEXMMOB «aKTMBHbIN
BbIX04 — naccusHbIv Bxoa» — 100 Iu,.

BHUMAHMUE! B cBasn ¢ pekomeHgaumamm CHwull 41-01-2003
(CIN 60.13330.2012), ckopoCTb ABWXKEHMUS TEeNNoHocUTens B Tpybonpo-
BOJAxX CUCTEM BHYTPEHHEero TennocHabXeHus He MOXeT npeBblwaTb
5 m/c. B cBA3KN ¢ 3aTUM, MakcumarnbHOe 3Ha4YeHue 4acToTbl Ha YHUBEp-
canbHoM Bbixoge Ne1 pacxogomepoB npw BbiNyCKke M3 NPOU3BOACTBA
COOTBETCTBYET BennumHe pacxoga, paBHOW 0,5Quaws. (CM. Tabnuuy 1).
Mpun yBennyeHun pacxoga ceblwe 3HadYeHUs 0,5Quans. pacxogomep Bbl-
AaeT curHan o HewTaTtHom cuTyaumm Owmnbka Bbixoaa 1.

Mpwn 3TOM Ha yHMBepcanbHOM Bbixode Ne2 MakcumanbHoe 3Haude-
HMe YacToTbl COOTBETCTBYET BENUMYMHE pacxoaa, PaBHOM Quave.
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NMPUNOXXEHUE E. MNMpunoxeHusa K MeToauke noBepKu

(obsi3aTenbHOE)

o Bexog 1IN (F) ™ 3

MHOWKATOP

NHTepdencHbIn BbIXO

1 — mpy6orpoeod rnogepoyHoU ycmaHo8KuU,; 2 — pacxooomep, 3 — cyem-
YUK UMIyibcos (Yacmomomep); 4 — nepcoHarsibHbIU KOMIIbomMep.

Puc.E.1. Cxema coegnHeHun npu noBepke pacxopgomepa «B3JIET IP» mo-
andukauum «Jlant M».
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lMpoTokon nosepku pacxogomepa «B3JIET 3P»
Moandmkauum «J1lant My

3aBockon Homep

"o4 BbINycka

Bug nosepku

MyHKT
HanmeHoBaHue onepauui OOKyMeHTa OTmeTka o MpumeyaHue
COOTBETCTBUN
no noBepke
. BHewHwnin ocmoTp. 5.8.1.
. OnpoboBaHne 5.8.2.
. NoaTBepxxageHne cOOTBETCTBUS Mporpamm- 5.8.3.
Horo obecneveHus pacxogomepa
. OnpegeneHne NOrpewwHOCTN pacxogomMmepa 5.8.4.
npu mamepeHun obvema u cpegHero obb-
€MHOro pacxoga.
Pacxogomep npu3HaH K aKkcnnyaTaumm
(rogeH, He rogeH)
[laTta noBepkun « » 20 r.
MoBepuTtenb / /
(nognwvceb) (9.1.0.)
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NMPUNOXEHUE XK. NMNonHaa kogudunkauma pacxogomepos

UcnonHeHne SPCB-XXXX XXX.
aoéoBr ge

a. Ko no KOHCTPYKTUBHOMY MCMONHEHUIO U3MepUTENbHOro Grioka
pacxogomepa:

4 — ucnonHeHue 6e3 nHamMKaTopa;
5 — ncnonHeHne ¢ UHANKATOPOM.

6. Kog no guHamuyeckoMy amanasoHy (OTHOLeHne HamborbLiero
pacxofa K HauMmeHbLleMy) npy NPAMOM HanpasBfieHUM NoToka u3meps-
€MOW XXNOKOCTW:

1-1:100;
4 —1:250;
5-1:300;
7 — 1:500.

B. Kog no obnactn npumeHeHus:
0 — oOLEeNPOMBILLNEHHOE;
5 — ans ocobbIX yCroBui;
8 — cTeneHb 3aWwnTbl IP6GS.
r. Kog no cnocoby moHTtaxa lNINP B Tpy6onposos;:
J1 — noag npucoeanHeHne TmMna «CIHOBUYY;
@ — donaHLOBaHHOE UCMOSTHEHME.

A. Kog no HopmmpyemMbiM npegenam AonyckaemblX OTHOCUTENbHbIX
NnorpeLHoCcTen Npu n3MepeHnn cpegHero obbemHoro pacxoga (obwve-
Ma) Npy NPSMOM HarnpaBfieHMM NOTOKa M3MEPSIEMOWN >Kuakoctu. Bos-
MOXHbl OAHa unu ase no3numm (cm. Tabn.>K.1.):

A—-+1%;
B -+ 2%:
C—-%5%.

e. Kog no HopmupyemMbiM npegenam JonyckaeMblX OTHOCUTESNbHbIX
NOrpeLHOCTEN NpU U3MEPEHNN cpegHero o6bemHoro pacxoga (obbe-
Ma) U ANHaMUYEeCKOMY AvanasoHy nNpu obpaTHOM HanpasreHuu NoToka
N3MepsieMomn XNOKOCTHU:

P — npepenbl gonyckaemMbiX OTHOCUMTENBbHbLIX MOrPELLUHOCTEN NPU U3-
MepeHun cpegHero obbemHoro pacxoga (obbema) M aMHamMuyeckue
AnanasoHbl Npu NpsAMOM 1 06paTHOM HanpaBfeHMN NOTOKa N3MePSEMON
XVMOKOCTU 3KBMBANEHTHbl. BO3MOXHbI OofHa wnu gBe nosvumm (Cm.
Tabn.>XX.2.);

WHpekc P oTcyTcTBYeT — npegernbl OONyCKaeMbliX OTHOCUTEIbHbIX
NOrpeLHOCTEN NPU N3MEPEHUN CpeaHero o6 beMHOro pacxoga (obvema)
B o6paTtHOM HanpasneHun — = 2% B guHamuyeckom guanasoHe 1:100.
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Mpepenbl gonyckaemMblX OTHOCUTENbHbLIX MOrPEeLIHOCTEN pacxono-
mepoB ncnosHeHnn SPCB-XXXX npu namepeHumn cpegHero o6 eMHoro
pacxoga (o6bema) npuBeaeHbl B Tabnumue XK. 1.

Ta6nuua X.1.
Mpenensl po- Mpenensl go-
nyckaemMbix OT- nyckaembix oOT-
HOCUTEIbHbIX HOCUTENbHbIX fivanason n3-
norpeLuHocTer | [mManasoH N3MepsieMoro cpeHero | norpeLlHoOCTen MepAeMOoro
McnonHeHns | npu uamepeHun o6beMHOro pacxoga npu U3mMepeHun cpenHero obe-
pacxogomMepoB | cpeaHero o6b- cpepHero 06b- EMHOTO pacxo-
€MHOro pacxoga €MHOro pacxoga Aa
(obbema) (obbema)
npv NPSIMOM HanpaeieHn NoToKa U3MEePSIEMON Xua- | Nnpy odpaTHOM HanpaereHMn no-
KOCTM TOKa M3MEPSIEMOW KUOKOCTU
OPCB-X10X A +1,0% ot 0,01-QHaunb go QHawnb (1:100)
OPCB-X4XX A +1,0% ot 0,004-QHand go QHamnb (1:250)
OPCB-X4XX B +2,0% ot 0,004-QHand go QHamnb (1:250)
+1,0% ot 0,01-QHanb go Qramb (1:100)
OPCB-X4XX AB £20% o1 0,004-QHaunb go 0,01-QHaunb (ot
-7 1:250 go 1:100)
OPCB-X50X A +1,0% ot 0,0033-QHanb go QHanb (1:300) ot 0,01-QHaunb
OPCB-X50X B +2,0% ot 0,0033-QHaunb go QHanb (1:300) +2,0% no Quanb
+1,0% o1 0,01-Qranb go Quanb (1:100) (1:100)
OPCB-X50X AB £20% o1 0,003-QHaunb go 0,01-QHaunb (ot
-7 1:300 go 1:100)
OPCB-X7XX B +2,0% o1 0,002-QHaunb go QHanb (1:500)
+2,0% o1 0,004-QHaunb go QHanb (1:250)
OPCB-X7XX BC +50% ot 0,002-QHanb go 0,004-QHaunb (ot

1:500 go 1:250)

Mpenenbl AonyckaeMblX OTHOCUTESbHbLIX MOrpeLIHOCTen pacxodo-

mMepoB ncnonHeHnn SPCB-XX0XP npu namepeHun cpegHero 06 emMHo-
ro pacxoga (obvema) npmBegeHsl B Tabnuue XK.2.

Tabnuua X.2.
Mpenenbl gonyckaembix OTHO- [IMANA30H MIMEPREMOTO
McnonHenus CUTENBHbIX MOTPELLHOCTEN TP cpefHero 06bLEMHOro
n3mepeHnn cpegHero oobem-
PacxofomMepos Horo pacxoga (oobema) pacxona
npu NPsIMOM M 0GPaTHOM HaNpPaBfeHWUN NOTOKA U3MEPSIEMOW KUAKOCTU
OPCB-X10X AP +1,0% o1 0,01-QHaunb go QHanb (1:100)
OPCB-X4XX AP +1,0% o1 0,004-Qranb go QHamb (1:250)
OPCB-X4XX BP +2,0% o1 0,004-Qranb go QHamb (1:250)
+1,0% o1 0,01-Qrnaunb go QHanb (1:100)
OPCB-X4XX ABP £2.0% bT 0,004-QHaun6 0 0,01-QHavG (ot 1:250 Ao 1:100)
OPCB-X50X AP +1,0% ot 0,0033-QHanb go QHaunb (1:300)
OPCB-X50X BP +20% ot 0,0033-QHanb go QHaunb (1:300)
+1,0% o1 0,01-Qrnaunb go QHanb (1:100)
SPCB-X50X ABP +2,0% ot 0,003-QHaunb go 0,01-Qnaunb (ot 1:300 go 1:100)
OPCB-X7XX BP +2,0% o1 0,002-:QHaunb go QHanb (1:500)
+2,0% o1 0,004-:QHaunb go QHanb (1:250)
OPCB-X7XX BCP +50% o1 0,002-QHanb go 0,004-QHaunb (ot 1:500 go
= oe 1:250)

rel er.xxxLFM doc2.10
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