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BBEJEHHUE

Hacrosmee pykoBoacTBo 1o skcruryatanuu (PD) pacnipoctpansercs Ha Y CTAaHOBKY MOBEPOYHYIO
TICMAPT-PY (nanee 1o Tekcty Y cTaHOBKA).

Hacrosimee pykoBoacTBO 1o 3kcIutyaTanuu (PD) npennasHaueHo i U3ydeHus: 00CITy KUBAOIIHM
MEPCOHANIOM KOHCTPYKLMU YCTAaHOBKHM, INPUHLUIA PaOOTHl €e COOPOYHBIX €AMHUIl U YCTAaHOBKHU B
CJIOM, TCXHUYCCKUX XAPAKTCPUCTHUK U APYTHUX CBCIIGHHﬁ, HCO6XOI[I/IMBIX JJIA 06ecnequH51 IIOJIHOT'O
UCIIOJIb30BAaHUS TEXHUYECKUX BO3MOXKHOCTEH M3ENHUs U ero MPaBUIbHON KCIUTyaTall|H.

[Ipn wm3ydyeHun YCTaHOBKM HEOOXOIMMO JOIMOJHUTENIBHO I0JIb30BAThCA OSKCILTyaTallMOHHBIMU
JOKyMEHTAaMU Ha 3aKOHYEHHBIE CaMOCTOATENIbHBIE YCTPOMCTBA, BXOIAIIME B €€ COCTaB —
aBTOMAaTU3HPOBAaHHBINA U3MepuTenbHbIi KoMiuieke (AUK), anekTpoHacocsl, pacxo1oMephl U BECHI.

I[Ipu pabore Ha VYCTaHOBKE [OMOJHHUTENBHO CJEAYyEeT PYKOBOJCTBOBATHCA CIEIYIOIIMMHU
AOKYMCHTaMM:
= "[IpaBuia TEXHUYECKOW IKCIUTyaTaIlUH JIEKTPOYyCTAaHOBOK notpedbureneit (I1TI)";
= "[IpaBuna ycrpoiicTBa anekTpoyctanoBok (ITYD)";
= "[IpaBuna TEeXHHKH OE30MACHOCTH MPHU SKCIUTyaTallMU SJIEKTPOYCTAHOBOK MOTpeOuTeneit
(IITB)";
= '"[IpaBuna ycTpoiicTBa u 0€30MaCHO JKCIUTyaTalldd COCYJOB, pabOTaroMMX IO
naBieHueM".

K pabore Ha VYcTaHOBKE [OMYyCKAIOTCS JIMIA, WMCIOIIME OOpa3OoBaHHE HE  HUKE
CPEIHETEXHUYECKOTO, U3yUUBIINE HACTOSAIIEE PYKOBOJACTBO U MPOILIEANINE WHCTPYKTAX MO TEXHUKE
0€30IMacCHOCTH.

[To TexcTy MCIONB3YIOTCS CIEAYIONINE YCIOBHBIE 0003HAYCHMS: «0003HAYCHNE (PYHKIIMOHATBHOTO

y351a»/«0003HaueHe KOMIIOHEHTa, BXOJAIIET0 B COCTaB 3TOT0 (PyHKIMOHAIBHOTO y3ia». Hampuwmep,
HI2/B3 o3Hauaert, uTo ynoMsiHyT BeHTHIb B3 13 HacocHoit rpynner HI™2.

1 HABHAYEHMUE

YcTaHOBKa MO3BOJISIET PEATU30BaTh METO/BI CTATUYECKOTO B3BEIIMBAHUS U CITUYCHUS PACXO/OB, U
IpeHa3HaueHa i TpajayupoBKH, MOBepKU U ucnbiTaHuil CU pacxona. YcTaHOBKa IPUMEHSETCS IS
METPOJIOTHYECKOTO O0eCTeueHusl MPOU3BOJACTBA, OSKCIUTyaTallkd M TEXHUYECKOTO OOCTY)KUBaHUS
CpelCTB u3MepeHus pacxoja (00bEMa) MEKTPOIPOBOIHBIX KUIKOCTEHN (B TOM YUCIIE BOJIBI).

VYcranoBka 00€CIICUNBAET:
"  33JlJaHUE TIOBEPOYHOTO PacXo/a;

*  U3MEpeHHue pacxoja b0 0ObemMa MOBEPOUHOM CPE/IbIl IO IIKAIE ITATOHHBIX U TIOBEPSIEMBIX
CH B 0IMHAKOBBIX YCIOBUSX;

* 00paboTKy NOJYYEHHBIX AKCIEPUMEHTANbHBIX IaHHBIX Ui OLEHKH METPOJIOIMYECKHX
xapaktepucTuk (nanee — MX) nosepsiembix CH.

VYcraHoBKa TO3BOJISIET MPOW3BOJAWTH aBTOMaTH3UpoBaHHYIO moBepky CH pacxoma (oO0nema)
ropsyeidi M XOJNOJHOM BOJBI, HMEIOIIUX YACTOTHHIE (MMITYJIbCHBIE) U TOKOBBIE BBIXOJHBIC
WH(pOpPMAIIMOHHBIE CHUTHAJBI, a TaKXKe TNepenarmux uHpopMmanui o pacxoae (oObeme) dyepes
untepodeiicel RS-232C u RS-485.

I[J'ISI CU 6e3 YKa3aHHBIX I/IH(I)OpMaI_[I/IOHHLIX QJICKTPUYCCKUX CHUTIHAJIOB NOBCpPKaA IMPOU3BOAUTCA B
IMOJIyaBTOMAaTHUYCCKOM PEKUMCE.

YCTAHOBKA NOBEPOYHAS TOCMAPT-PY. Pykoeodcmeo 1o akcriyamauyuu 3



2 TEXHUYECKUE JAHHBIE

2.1 Texuuueckue u METPOJOTHIECCKUEC XAPAKTEPUCTUKHU

OCHOBHBIE TEXHHYECKHE U MCTPOJIOTHYCCKUEC XapaKTECPHUCTHUKU VYcraHoBKH IIPUBCACHBI

Taomuue 2.1.
Tabmuma 2.1

HaumeHnoBaHue XxapakTepucTUKu

3HaYCHUE XapaKTCPUCTUKH IS
MoauQUKaIIU

TOCMAPT-PY- | TOCMAPT-PVY-
60 200

HOBepO‘lHaH KHUIKOCTH

Bona, cooTBeTcTBYyOIIAs
CHull 2.04.07-86

JlnanaszoH BOCITPOM3BOAMMBIX PAaCXO0B BOJIBI, Mo/ ot 0,015 10 60 | ot 0,015 mo 200
JluaMeTphl yCIOBHBIX TIPpox010B (/ly) moBepsieMbIX ot 4 10 50 ot 4 10 150
npuOOpPOB, MM

[Ipenensl nomyckaeMol OTHOCUTEIIBHOM MOTPEMIHOCTH

W3MEPCHUH YCTAHOBKU B PEXKUME CIMYCHUS C ITAJIOHHBIMU +0,25
pacxomomepamu, %

[Ipenernsl qomyckaeMoi OTHOCUTEIBHOM MOTPEITHOCTH 10.06

W3MEpPEHUN B peXKUME CTATUICCKOTO B3BeIMBaHMs, %0 ’
HecTabunpHOCTh MOIEpKaHuUs pacxona, %, He 6osee 0,5

[Ipenensl qomyckaeMoil OTHOCHTEIBHOM MOTPEITHOCTH £0.02

W3MEpPEHUI YaCTOTHI JICKTPHICCKUX UMITYJIBCOB, %o ’

[Ipenensl gomyckaeMoii MPUBEACHHOMN MOTPEITHOCTH

W3MEpPEHUI CHTHAJIOB TOCTOSTHHOTO TOKa, Y%o:

- B quanazose (4...20) MA +0,05

- B quanazone (0...5) MA 0,1

Bunel snektpuyeckux HWHGOPMAIMOHHBIX CHTHAJIOB
MTOBEPSIEMBIX MTPHUOOPOB:

- nudpoBoii

RS232, RS485

- TOKOBBIH

(0...5) MA nnu (4...20) MA

- 4aCTOTHO- I/IMl'IyJ'IBCHHﬁ

(0,1...10000) Ty

TemnepaTtypa noBepouHo xkuakoct, °C

ot +15 mo +25

Pabouee naBnenne noBepounoit sxukoctu, MIla, He Goee

0,5 \ 0,5

Paboune yciaoBus dKCIUTyaTaliu:
- TeMIeparypa OKpyKarouero soszayxa, °C

ot +10 go +30

- OTHOCHUTENbHASI BIIAYXHOCTh OKPY KArOIIEro BO31yXa, %o ot 30 no 80

- atMocepHoe naBieHue, klla ot 84 no 107
HanpspkeHne nutanust (nepeMeHHbl ToK), B 380 + 38

Yacrora, I'm1 50+2
[TotpebnsiemMas MOIIHOCTh, KBT, He Oosee 30 60
I"aGaputHble pa3Mepsl, M, He OoJiee:

- YCTaHOBKHU MTOBEPOYHON 0€3 HATOPHBIX EMKOCTEH 8,0x4,5x2,5 12,0x5,5%5,0
- HAaTIOPHBIX eMKOCTEeH (OTIIIHs) 1,0x1,0x1,0 2,0x1,0x1,0
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2.2 YCJI0BHA IKCILIYyaTAlM U

VYcnoBust SKCIUTyaTaluy Y CTaHOBKH ITpUBeeHbI B Tabmuie 2.2.

Tabmuua 2.2
HaumeHoBaHue mapamerpa 3HavyeHue
Temnepatypa nosepouHoii cpeasl, °C 2045
Temnepatypa okpy»xaroniero so3ayxa, °C 20+10
ATtmochepHoe nasienue, klla 84+106
OTHOCHUTENBHAS BIAKHOCTh OKPYKAIOIIETO BO3IyXa, % 30+80

YcTaHOBKA IKCIUTyaTUPYETCs B YCIOBHSIX OTCYTCTBHUSI OOIIETIPOMBIIUICHHON BUOpAIMH, TPSICKH H
YAapoB.

Jlist ycTpaHeHUsl HapyKHOM KOPPO3UU HOBEPXHOCTH TPYO M APYIHX 3JIEMEHTOB BOJSHOTO TpakTa
VYCTaHOBKHM, BBIIOJHEHHBIX W3 MPOCTOM yIIEPOAMCTON CTalM, NPUMEHSIOTCS CTaHAApTHBIE
AHTUKOPPO3UOHHBIE TOKPBITHS.

JIs CylIecTBEHHOr0 MOJIaBJIEHNs BHYTPEHHEW KOPPO3UU BOJSHOIO TpakTa MPEayCMOTPEH BBOJ B
MMOBEPOYHYIO BOJy PACTBOPEHHBIX WHTHOUTOpPOB Koppo3uu B coorBerctBuu co CHull, cocraB u
KOHIIEHTpaLKs KOTOPBIX 0€30IacHBI Ui 310POBbs IIepCOHAA.

2.3. IlnomOupoBanue

B  ycranoBkax moBepounsix «TOCMAPT-PY» mpenycmorpena  miuomMOuMpoBKa — OT
HECaHKIMOHMpoBaHHOro naoctyna kK IIO u Merposormuecku 3HauuMbIM yudacTkam cxeM AWK,
TUIOMOMPOBKA MOHTQ)KHBIX COCTMHEHUN STAJIOHHBIX PACXOJIOMEPOB C MPSIMOJIMHEHHBIMH y4acTKaMU
70 ¥ rociie pacxojiomepa. Cxembl INIOMOMPOBKM MPECTaBIeHbl Ha pucyHkax 2.3.1 - 2.3.3.

Mecto s TUTOMOUPOBKH

Puc.2.3.1 Puc.2.3.2

Puc.2.3.3
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3 COCTAB YCTAHOBKH

CocraB ycraHoBOK moBepodyHbIXx Moaudukanuii « TOCMAPT-PY-60» u «TOCMAPT-PY-200»
npuBeieH B Tabmuie 3.1.

Tabauma 3.1
Somsoeno wis vonibuaun: ut

HakonutenbHplii pe3epByap 11 Boabl (pabovasi eMKOCTD) 1 1
Hacocnas rpynma HI'1 (15 kBT) ¢ racurenem nysbcanuii or 1 1o 2 ot 0 10 2
Hacocnas rpynma HI'2 (30 kBT) ¢ racurenem mysibcamuii - 1
[lIxad ympasnenus HacocaMu U aBToMatukoi 1TA 1 1
Y3en 3TanoHHBIX pacxogomepoB Y IP-50 or 1 1o 2 ot 0 o 2
¥3en 3TanoHHbIX pacxonomepo YOP-100 - 1
VY3en HaropHOW eMKOCTH (IO 3aKa3y) ot 0 10 2 or 0 10 3
PaGouwnii cton PC.A ¢ y310M perynupoBanus™ or 0 1o 2 or 0 o 2
Pa6ouwnii cron PC.B ¢ y3mom perymupoBaHus™® ot 0 10 2 ot 0 0 2
Pabounii cton PC.C c¢ y310M perynupoBaHus™® - 1
ABTOMaTH3MPOBAHHBIN U3MeEpUTEIbHBIN KoMIuIeke ANK or 1 go2 or 1 103
V3en nepexirouareneit notoka YIIIT 1 1
Becossie ycTpoiicTBa (1o 3aKkasy):

BY1 (HIIB no 50 kr)** 1 1

BY2 (HIIB no 1000 kr) *** 1 1

BY3 (HIIB mo 1000 kr)*** — 1
PykoBozcTBO MO 3KCILTYaTaliuu 3C 99556332.014.000 P>
ITacniopt 3C 99556332.014.000 IIC
MeTtoauka moBepKu MII PT 2094-2014

IIpumeyanus:

*00111ee KOTUYECTBO pabOUnX CTOJIOB - HE Oosiee 3 mIT.

** B TUMOBOM KOMIUIEKTAIMH - Bechl annekTpoHHble BCJI-50K/0,5 (3AO « BEC-CEPBUCY,
r.Cankr-IlerepOypr).

*** B TUIIOBOI KOMIUIEKTAIMH - Bechl Mar(opMeHHbie 31ekTponnbie BII, Mmoauduxanms
BIIII-1-1 (3A0 «BUK»TEH30-M, moc.KpackoBo MockoBckast 00:1)
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4 ONMUCAHMUE U MPUHLUMN PABOTbl COCTABHbLIX YACTEA YCTAHOBKMU

4.1 O6uree onucaHue NPUHLIUIIOB PadOThI

YcranoBku nosepounsie K [TDCMAPT-PY» usroraBnuBarorcs no GJI0YHOMY HPUHIMITY B BUAE
Pa3IMYHBIX KOHCTPYKIIMM, BKJIIOYAIOIMIKUX B ce0s HaKOMUTENbHBIN pe3epByap (pabouasi eMKOCTBH),
HacocHele Tpynmbl (HI'), ycrpolicTBa crabmim3anuu mOToKa (TaCUTENH IyJIbCaluii), pabodne CTOJIbI
(PC) ¢ y3mamu peryaupoanus (YP), y3isl sTanonHsIx pacxogomepos (YOP), mepekioyaresan MoToka
(IIII), BecoBbie yctpoiictBa (BY) ¢ ycraHoBieHHbIMM Ha HHUX MepHbIMU eMkocTaMu (ME) u
aBTOMATHU3HPOBAHHOTO M3MEpUTeNbHOTO Komiuiekca (AUK).

B 3aBucuMOCTH OT MHIMBUAYAJIbHBIX TPEOOBAaHMNH K YCTaHOBKE (KOJMYECTBO IMOBEPSEMBIX
npuOOpOB, MaKCHMaJbHBIA BOCHPOM3BOAMMBINA pPACXOJl, TabapuUTHbIE pa3Mepbl MOMEIIECHUs Ui
MOHTa)ka YCTAHOBKH, JHaMETpbl IOBEPSIEMbIX JAaTYMKOB pacxo/d, TOYHOCTb BOCIPOU3BEICHUS
pacxona) 3aka3zunkom 3amnonHsiercs Crneuunduxanus 3akaza ([IPUJIOXEHUE x), mo koropoil Ha
3aBO/Ie-M3TOTOBUTEIIE U3TOTABIMBACTCS YCTAHOBKA C BEIOPAaHHBIM HA0OPOM COCTaBHBIX YacTEH.

OO6mast (yHKIIMOHAIbBHAS cXeMma YCTaHOBKHM MpuBeneHa Ha puc.4.1.1. IltpuxoBoi nuHuen
0003HauYeHBI Y376l M (DYHKIMOHAIBHBIC CBS3M, HaJWM4YMEe KOTOPBIX ompexaensercs Crenudukamen
3aKasa.
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Puc.4.1.1. Obmas ¢pyHKIIHOHATBHAS cXeMa Y CTAHOBKHU
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Ha pucynxkax 4.1.2-4.1.7 n300pakeHbl OCHOBHBIE COCTaBHBIC YAaCTH Y CTAHOBKH.

Puc 4.1.2 HacocHple Tpymimb Puc.4.1.3.1lIkad ynpaBieHUs HACOCAMH U aBTOMATHKOH

[Tpunuun pabotel ycraHOBOK noBepouHblx «TOCMAPT-PY» ocHOBaH Ha BOCHpPOM3BEIEHUU
00BEMHOTO pacxona paboyeil >KUAKOCTH TPHU TMOMOIIM THIPABINYECKOH CHCTEMBI, U W3MEPEHUU
obbemMa (Macchl) 1100 0OBEMHOI0 pacxo/1a 3TOH KUAKOCTH STATIOHHBIMU CPEACTBAMU U3MEPEHH.

PaboTta ycTaHOBOK OCYIIECTBISETCS 110 3aMKHYTOMY LIUKITY.

Puc.4.1.4 Y3en 00pa3uoBsix pacxogomepos (YIP) Puc.4.1.5. Pa6ouwuii cron PC.C ¢ y31moM perymupoBaHus

B ycranoBkax nosepounbix « [TOCMAPT-PVY)» peannzoBaHbl caenyonme pexxuMbl HU3MEPEHUS:
- PeXKHM CTaTHYECKOTO B3BEUIMBAHUS (B KQUECTBE OMIIHH);
- PEXKHUM CIMYEHUS C 3TAJIOHHBIMHU PacX0JOMepamH.
B pexuMme crarndeckoro B3BEIIMBaHHUS ¢ NoMONIIp0 BY ocyliecTBiseTcss M3MEpeHUue MaccChl, C
MOCIEAYIONUUM BBIYUCIEHUEM 00beMa U (MJIM) 0OBEMHOIO pacxojia BOJAbI HAa 33JaHHOM 3HAYCHUU
moBepovHoro pacxoaa. OCHOBY 3TOro KOHTypa cocTasisieT rpymnma u3 BY u I1I1.
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B pexxume cnuueHust OCyIIECTBISIETCS U3MEpeHne o0beMa 1 (HJIM) 00BEMHOTO pacxo/ia BOJBI C
MOMOIIbI0 HE3aBHUCUMBIX KOHTYpPOB H3MepeHuil. OCHOBY KaXXJIOr0 KOHTypa COCTaBISIIOT OP ¢
WH/IMBUYaIbHBIMA TPSIMBIMH yYaCTKaMH H 3allOPHOM apMaTypoil JUIsi KOHTPOJIS IPOTEUEK.
KonnuecTBO HE3aBUCHMBIX KOHTYpPOB M3MepeHMH, OP M HMX XapakTEepUCTUKU 3aBUCAT OT
MOTUGUKAIMH U KOMIICKTAIlUN YCTAHOBOK.

Puc.4.1.6 Y3en nepexirouateneii motoka u Becop  Puc.4.1.7. ABTOMaTH3upOBaHHBIN H3MEPUTEIBHBIH KOMILICKC

ITosepsiemble CU ycTaHaBIMBAIOTCS B U3MEPUTENbHBIN y4acTOK pabouero croiia, COCTOSILErO U3
paMbl, BaHHBI JUIs CJIMBA BOJBI, 3aXUMHBIX YCTPOMCTB, 3allOPHOM apmaTypbl, MaHOMETPOB,
TepMonpeoOpazoBaTeneil M crenuaabHbIX BCTaBOK. KoHCTpykius oTaenbHbIX Mojudukanuii PC
MIO3BOJIIET OCYHIECTBIIATH PEBEPCUPOBAHNE IIOTOKA BOJBI.

HMupxynsnus BoJbl 00ecredrBaeTCsl ¢ MOMOIIbI0 HACOCHBIX I'PYII, KOTOPHIE NMOAAIOT BOAY U3
HP k PC uepe3 ycTpoiicTBa cTaOMiIn3aluy NOoToKa.

JUis JOMOJHUTENbHOW CTa0MIM3allMM TOTOKAa Ha MajblX pacxojax (B KayecTBE OIIIMH)
UCIIONB3YIOTCS HANOpHbIE €MKOCTH. HamopHble €MKOCTHM NpEeICTaBISIIOT COOOM  3aKphIThIE
HErepMeTHYHbIE eMKOCTH ¢ pabounm o6bemMoM He Gonee 0,1 M>. EMKOCTH pacHonararoTcs Ha BHICOTE
or 3M u Bbime. OHM TpemHa3HAYEHBI IS TMOMJCPKAHHUA THUIAPOCTATHUECKOTO pEXHMa B
U3MEPUTEIIBHBIX KOHTYpaX.

Hanophblie eMkocTH cHaOXeHBI JATYNKaMU BEPXHEr0 YPOBHS U cucTeMoil nepenusa. [1pu
MIPEBBIILIEHUH JIOMTYCTUMOTO YPOBHS *KHMJIKOCTH B HAIIOPHOW €MKOCTH Ha IIKade yrnpaBIeHUs] HACOCAMU
3aropaeTcsi CHTHaJIbHAS JIaMIIa.

BY npencraBnsitor co60it Bechl ¢ yCTaHOBIEHHBIMU Ha HUX BECOBBIMU Oakamu. BecoBbie 6aku
000py10BaHBbI CIIMBOM U CHCTEMOM IEpeNINBa.

AUK KOHCTPYKTHBHO COCTOUT U3 HECKOJIBKUX OJIOKOB M OCYIIECTBIISIET MpeoOpa3oBaHUE
aHAJIOTOBBIX CUTHAJIOB C 3TAJOHHBIX U noBepsieMblx CU B iudpoBbIe 1aHHBIE U OTOOPAKEHUE X Ha
MOHHUTOpE KoMmmbioTepa. Tak xe AUK npon3BoauT HE0OX0AMMbIE MaTEMaTHUYECKUE PacUeThl,
(bopMupyeT IPOTOKOJIbI IOBEPKU U OCYIIECTBIIAET yIPABIECHUE MPOLECCOM TOBEPKHU U rpasy UPOBKHU
nosepsieMbix CH.

TemnepaTypa OKpyXawlield cpeabl W IOBEPOYHOM BOJBI KOHTPOJUPYETCA C MOMOIIBIO
TEPMOMETPOB CONMPOTUBIIEHNUS MIAaTUHOBBIX Kiacca A o ['OCT 6651 c¢ auanazonom usmepenuii ot 0
mo 150 °C.

JlaBiieHrE B KOHTPOJBHBIX TOUKAX U3MEPSIOT MaHOMETPAMHM Kjlacca TOYHOCTH 1,5.
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4.2 HakonuTeJbHBbIH pe3epByap AJisi BOAbI (padouasi eMKOCTbD)

HakonurensHslii pesepByap (pabodas eMKOCTh) TIpeICTaBIsAeT coboii 6ak 06bEMOM 10 6 M°
(Moxudukarms TOCMAPT-PD-60) umn 18 M (Momuduxanus TICMAPT-PI-200), umeroruit
3aJIMBHOM U CIIMBHOW KpaHbl, JATYMKN YPOBHS BOJIbI (BEPXHUN U HUKHUI), JIFOK C KPBIILKON AJIs
BO3MOKHOCTH JIOCTYTIa BHYTpb 0aka 00CIIyKUBaroILero nepcoxana. BHyTpu 6aka ycTaHOBICHbI
MEPEropoKH I CHIKEHHS BOJTHOOOPa30BaHMS M YMEHBIIIEHUS 00pa30BaHUs y3bIPbKOB BO3/1yXa B
BOJIE.

4.3 HacocHasi rpynmna ¢ racutesieM nyJibCauui

Hacocnast rpymnma cocTouT u3 2 HaCOCOB PAa3MTUYHON MOLTHOCTH, BEHTHJICH, yCTAaHOBJICHHBIX Ha
BXOJI€ U BBIXOJIE U3 HACOCOB, OOPATHBIX KJIAIIAaHOB, a TaK )K€ YCTPOHCTBA CTaOMIM3aLUU IOTOKA
(racuTens myJsibcanuil), 000pyJOBAaHHOTO AATYUKAMU YPOBHS, CIMBHBIM KPAaHOM U MaHOMETPOM.

B cocraBe YcTaHOBKHM UCIOIB3YIOTCS HacOCHbIe rpynisl AByX Tunos: HI'1 u HI'2.

Hacocnas rpynma HI'l ucnons3yercst ¢ Pabourmu cronamu ucnionnenuii A u B, mpennaznauena
JUTSl BOCTIPOM3BEACHUS Pacxoa0B 110 60 m3/4.

Hacocnas rpynma HI'2 ucnons3yercst ¢ Pabounm ctonom ucnionnenus C, mpeqHasHadeHa s
BOCITpom3BeieHUs pacxo10B 10 200 m3/4.

Y CTpOWCTBO TaleHus MyIbCauid 00ECTIeYMBAET YMEHBIICHNE AMIUTUTY bl ITyJIbCAIIMNA JaBICHUS
(8 mumamazone wactor 0,1+10 T'm) Ha BBIXOJE Hacoca [0 YpPOBHs, KOTOPBIA HWXKE IMpezaesa
4yBCTBUTEIbHOCTU OP.

OOt BUJ HACOCHOW TPYMIIBI C racuTeNleM IyJbcaiuii npuseneH Ha Puc.4.3.1.

Puc.4.3.1. Obumii Bua HACOCHOHN TPYNIIBI C TACHTEINEM ITyJIbCaIui

OyHKIMOHaNbHBIE cXeMbl HacocHbIX rpynm Tuna HI'l u HI'2 ¢ o0o3HaueHns MU COCTaBHBIX
yacTel KaKIO0W U3 HUX NIPUBEACHBI COOTBETCTBEHHO Ha Puc.4.3.2 u Puc.4.3.3.

Jlanee 1o TEKCTy UCHOMIB3YIOTCSA CIIEAYIONINE YCIOBHbIE 0003HAUEHUS: «0003HAYEHHE
(YHKIMOHATIBHOTO Y371a»/«0003HaYeHne KOMIIOHEHTA, BXO/ISIIIEr0 B COCTAB 3TOr0 ()YHKIIMOHAIHLHOTO
y3na». Hanpumep, HI'2/B3 o3navaer, yTo ynomsiHyT BeHTHIb B3 u3 HacocHo rpymmsl HI 2.

YCTAHOBKA MTOBEPOYHAST TOCMAPT-PY. Pykogodcmeo o aKcrmyamauuu 1
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4.4 'Y3ea 3TaJOHHBIX PacXo0MepoB

B cocraBe ycTaHOBKHM MOTYT MCIOIB30BATHCS Y3JIbl ATAIOHHBIX PACXOJOMEPOB JIBYX HUCIOJHEHHN:
- VOP.50 — B H3MEpUTETBHBIX KOHTYPAX C JUAMNA30HOM BOCIPOU3BOANMBIX PacXoioB 10 60 M3/u;
- VOP.100 — B M3MepUTENBHBIX KOHTYpPAX C JUANA30HOM BOCIPOU3BOAUMBIX pacxonos 10 200 m3/u.

V3en ortanoHHBIX pacxomomepoB YOP.50 cocrour w3 TpEX mapaienbHO BKIIOUEHHBIX
pacxogOMEPOB C TMAMETPOM YCIOBHOro mpoxoaa 4mm, 15Mm, 50 MM, 3anopHOi apMaTyphl, CUCTEMBbI
TPYOOK M €MKOCTEH I KOHTPOJISI TPOTEUEK.

Ipu Bocmpousseaenuu pacxonos 0,015...0,3 m3/u ucnonssyerca DP.1 — oTkpbITH Kpaus! B1, B2,
BCE OCTAJIbHBIC 3aKPBITHI.

IIpu BocmpomsseneHnu pacxonos 0,3...5 M°/4 ucnons3yercs P.2 — oTKphITH KpaHbl B4, BS, Bce
OCTaJIbHBIE 3aKPBITHI.

IIpu Bocmpom3BeaeHHH pacxonoB 3...60 m*/u ucnonssyercs DP.3 — oTkpeITH KpaHsl B7, BS, Bce
OCTaJIbHBIEC 3aKPBITHI.

Janee paGouas >KMJIKOCTh HOCTymaeT Ha pabouuii cron (PC).

Kpan B3 npeana3znaden st KOHTposi repMeTudHOCTH KpaHoB Bl u B2, B6 — nns B4 u BS, B9 —
g B7 u B8. K kpanam B3, B6, B9 noaxmntodensl TpyOKH, U3 KOTOPBIX BOJIa CTEKAET B EMKOCTHU JJIs
KOHTpOJISl IpoTeyek (Ha (yHKIMOHANIbHOW cxeme He oToOpakeHsl). Ilepexn Hawamom wu3MepeHMi
KOHTPOJIbHBIE KpaHbl Heucnoibdyemblx OP oTkpbiBatorcas U yepe3 20-30 cekyHI BHU3yallbHO
KOHTPOJIMPYETCSl OTCYTCTBHE BBITEKAHUS BOJIbI HA BBIXO/1aX MMOJKIIOYEHHBIX K HUM TPYOOK.

Ecan BOJla HpoAOJDKACT HCIIPCPBIBHO BBITCKATH B KOHTPOJIbHBIC C€MKOCTH, TO H606XO,Z[I/IMO
IMPOBCPUTH U, IPU H€O6XOI[I/IMOCTI/I, 3aMCHUTD 3allOPHBIC KPAaHBI. BreInoaHITE U3MEPCHUA pacxoJa 10
YCTpaHCHHUA HEUCITPABHOCTH 3alIPCIIACTCA.

Ilepen OP.1 ycranosnen ¢puinbTp @1 U1 321U THI Y3KOTO U3MEPUTENHLHOTO KaHalla pacxoaomMepa oT
TBEPABbIX YacTHIl (IIECOK, OKaJIMHa), KOTOPbIE MOTYT MONACTh B U3MEPUTEIbHBINA KOHTYD.

K paGouemy
cTony

o

OT HacocHOi
rpynmnel

Puc.4.4.1. ®ynxnuonansHas cxema YOP.50

V3en stanonHbix pacxogomepoB YOP.100 ornmmuaercs ot YOP.50 Hanmnurem OOMOJTHUTEIBHOTO
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YeTBEPTOro ATaIoHHOTO pacxomomepa y 100mm (DOP.4) ¢ nmanmazoHOM BOCITPOU3BOAMMBIX PACXOJI0B
15...200 M%/u.

BI &I

B4

B6

BIO BII

—

K pabGouemy
cTody

—

Ot HacocHOM
rpynnsl

BI2

Puc.4.4.2. ®dynkiuonansHas cxema YOP.100

4.5 Paboumii cTOJI ¢ y3JI0M peryJiMpoBaHHUs

B YcranoBke MOXeT ObITh peain30BaHO TPU HE3ABUCUMBIX pabOUYUX CTOMA!
- paOouwuii cron ucnonauenue A (PC.A) — oauH cTON JUIst MOBEPKU PACXOJOMEPOB-CUETUNKOB
Bozabl Jly4-50 mm;
- pabounit cron ucnonHenue B (PC.B) — caBoeHHBINM CTOJ C PEBEPCUBHBIM JIBHIKEHHUEM
MOTOKA KUJAKOCTH JIJIsl TOBEPKHU PacX0A0MEpPOB-cUETUUKOB Jy4-50 mm;

- pabouwnii cron ucnonnenue C (PC.C) — ouH cTOM A7 OBEPKU PACX0JJOMEPOB-CUETUNKOB
Bozbl Jy4-150 mm.

PaGouue cronbl oOecrieunBa0T BO3MOKHOCTh YCTAHOBKH MEPBUYHBIX MIpeoOpa3oBareseil pacxoa.
[IpsiMmbie yuyacTku 0O€CIEYMBAIOTCS BCTaBKaMU COOTBETCTBYIOIIErO THUIIOpa3Mepa. Pazmuume
BHyTpeHHUX auameTtpoB IIITP u BcraBok He mpesbimaeTr 2%. [lonmyckaeTcss mpUMEHEHHE B Ka4eCTBE
BCTaBOK TMpeoOpa3oBarenieli pacxona Takoro ke tuma u Jly, xak m mosepsemoe CU. Ilpu stom
nmpeoOpa3oBaTeiny pacxoja, HCMOJIb3yeMble KaK BCTaBKH, JOJDKHBI OBITh OTKJIIOUEHBI OT BHEITHUX
ycTpoiictB. Ilpumenenue mnpeoOpa3zoBaTenell pacxoja B KauecTBE BCTABOK HE JIOJDKHO CO3/1aBaTh
Kakux-1ub6o 3apuxpenuit moroka. Compspkenue [P u TpyOGompoBonoB pa3nuunbix [y Ha pabodem
CTOJI€ IPOU3BOIUTCS C IIOMOIIBIO TPYOHBIX BCTABOK MEHBILIETO AHaMeTpa IIuHoN He meHee 5 [ly.

B kauectBe 3amopHOM apmaTypbl HMCHOJb30BAHBI IIAPOBBIE KpaHbl. JlJIsl yJajneHus U3 CHUCTEMBI
BO3/lyXa B BEPXHEH 4acTu pabOyuX CTOJIOB YCTAHOBIIEHBI aBTOMATHUYECKHUE CITyCKHUKU BO3/yXa.

Jis u3MepeHus TeMIepaTypbl KHAKOCTH  Ha BBIXOJE BCeX pabodMX CTOJIOB YCTaHOBJICH
tepmoMetp conpoTuBienus Pt100 kimacca A, moakmoueHHbid kK AUK.

Jlns u3mepeHus JaBieHus JKUIKOCTH Ha BBIXOJE BCEX pabOUMX CTOJIOB YCTAaHOBJIEHBI CTPEIOUHBIH
manometp u JJUJ1 (4-20mA), moakmrouernbiit k AWK,

B BepxHeil yacTu pambl pacronokeH WUT u3 JJaMmuHupoBanHoro J{CII, Ha KOTOPOM CMOHTHPOBAHBI

YCTAHOBKA MTOBEPOYHAST TOCMAPT-PY. Pykogodcmeo o aKcrmyamauuu 14



CHJIOBBIC JJICKTPUYECKHUEC PO3CTKU, pa3bEMBI I MOAKIIOYCHHA YaCTOTHO-UMITYJIBCHBIX U I_[I/Iq)pOBBIX
CHUTHAJIOB OT IMOBCPACMBIX HpI/IGOpOB, a TaK KC MpPCAyCMOTPCHBI MECTAa IJIsI MOHTAKa MNOBCPACMBIX
SJICKTPOHHBIX 6J'IOKOB, KOHCTPYKTHUBHO HE€ COBMCHICHHBIX C JaTUYXMKaMHK pacxoa.

Onucanue ¥ npuHIUN padoTsl padouero crosa A (PC.A)

PC_A coctout u3 pamMbl, 0IHON BaHHBI, OJTHOTO 38)KUMHOI'0 YCTPOHCTBA, OJJHOTO KOMILJIEKTA
TEXHOJIOTMYECKUX BCTABOK JUIsl YCTAHOBKH JATUMKOB pacxojia pa3Hbix [y, 3anopHoi apmaTypsl U
apMatyphbl JUIsl pEryJIMpOBKH pacxoa.

Ha paGouuii cTos MOXXET OJJHOBPEMEHHO yCTaHaBIMBaThes oT 1 10 12 maTtumkoB pacxoxaa [y ot
4 no 50mm. O6mmit Bux padouero crona A npuseneH Ha Puc.4.5.1.

Puc.4.5.1. OG6wmwuii Bug padouero crona A (PC.A)

N3 makomuTenpbHOTO  pe3epByapa (HACOCHBIM  PEXMM) WIM W3  HAMOPHOW  EMKOCTH
(ruppocTaTHyeCKU pexuM) pabouas KHUJIKOCTb Yepe3 OJIMH U3 3TAJOHHBIX PACX0JOMEPOB MOCTyMHAeT
B PC.A uepe3 kpan PC.A/B1. lllapossie kpansl PC.A/B20, PC.A/B21, PC.A/B22 npenHa3HaueHbl ISl
pEryIMpOBaHUs BOCIIPOU3BOIUMOTrO pacxoja.

JlaT4uKM pacxoja YCTaHABIMBAIOTCA Ha paboueM CTojle uepe3 TEXHOJIOIMYECKHE BCTaBKH,
o0ecreynBamoIMe MPSIMOIMHEHHBIE YYacTKH JO U TIOC/Ie KaXJOro M3 JaTYUKOB pacxosa.
I'epMETHYHOCTH COEAMHEHHUH JOCTUIAaeTCs IyTeM C)KaThd JaTYUKOB U BCTaBOK 3aKUMHBIM
YCTPOWCTBOM.

[Ipu mpoBeAeHUH JEMOHTa)Xa JAaTYMKOB pacxojia TOoCcje 3aBepIlieHus padoT, KpaHBI Ha BXOJAC H
BbIxoze padouero crona( PC.A/B1 u PC.A/B20, PC.A/B21, PC.A/B22) 3akpbIBatoTCsi, 3aKMMHOE
YCTPOMCTBO pazkumaetcs. Bosa ¢ pacxoIoMepoB U BCTABOK CAMOTEKOM CIIMBASTCS B BAHHY U Jjajiee B
00K HAKOITUTENBHBIN pe3epByap.

dynkmoHanbHas cxema padouero crona PC.A npuseneHa Ha pucynke 4.5.2.

[Ipu npoBenennn usmepeHuil B pexxume cnuyeHus: kpausl B30 u B31 oTkpbIThI, U BOJa ¢ BeIXOAA
PC nanpsmyto Bo3Bpaiaercs B 00U HAKOTUTEIBHBIA pe3epByap.

[Ipu npoBeneHNM U3MEPEHUN B PEKUME CTaTUUECKOTO B3BemMBaHus Kpanbl B30 u B31 3akpeIThi,
notok ¢ PC nocrynaer xk Y311y KOMMyTalluu MOTOKOB.
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OT y31a 3TATOHHEBIX

pacxoaoMepos | B20 | K y3ny
| PC_A | KOMMYTaOHH
? | BI B3 B21 S
—>< —>< D><] :
|‘ B22 |
B2
| |
| |
| B30 |
| |
| B32 X B3I |
B nanopHyo
|_ ___________________ — J J/ EMKOCTh

Puc.4.5.2 ®dynkunoHanpHas cxema padodero crona A (PC.A)

Onucanne M NPUHIMI padoThl padouero croiaa B (PC.B)

Pa6ouwnii cton PC.B KOHCTpYKTUBHO COCTOUT U3 ABYX cTOOB Tuma PC.A, 11 «0OBSI3KI»,
[IO3BOJISIIOIIEN MOJIKIIIOYATh UX IO CIEAYIOLUIMM CXeMaM:

a) BaHHA | MOJKIIIOYEHA, BAHHA 2 OTKIIOYCHA,

0) BanHa | oTKIJIFOUEHA, BaHHA 2 MOJKIIOYCHA B PSKUME PeBepca MOTOKa,

B) BaHHa | ¥ BaHHA 2 MOJKJIIOYEHBI OCIEI0BATENBHO,

Ha paGounii cTon MOXeT OJHOBPEMEHHO ycTaHaBIUBaThCs OT 1 10 24 naTumkoB pacxona Jly ot
4 o 50mm. O6mmii Buj padouero crona B mpusenen na Puc.4.5.3.

Puc.4.5.3 O6muii Buj padouero crona B (PC.B)
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OyHkHoHaANBHAS cxema pabodero crona PC.B npuBenena va pucynke 4.5.4.

B8 : B20 K y3ny
KOMMY TalHH

|
Banna_2 |
> 239 %Bé B21 T —
—+— B0 — >< \
|
|

| Bll B3 B4 B22
Ot y31a 3TaAI0HHBIX Bannma 1
pacxonoMepos | Bl ~
| b2 B B30
| PC B |
| B32 B3I | J/B HaMmopHY0
E€MKOCTh
- _ _

Puc.4.5.4. dynknuroHanpHast cxema padouero crona B (PC.B)

OnucaHue u NpUHIUN PpadoThl padouero croja C (PC.C)

Pabounii cton PC.C mo coctaBy W OCHOBHBIM (DYHKIMOHAJIBHBIM BO3MOXKHOCTSIM aHAJIOTUYEH
pabouemy crosty tuna PC.A. OcHoBHoe oTianuue — Ha PC.C BO3MOXXHO yCTaHAaBIUBaTh AATYUKH
pacxona ¢ ly mo 150mMm, B cBSI3U ¢ yeM KOHCTPYKLMSI OCHOBHBIX COCTAaBHBIX 4acTed (pama, BaHHa,
32KMMHOE YCTPOHUCTBO) OTJIMYAETCS OT MpUMEHsIieMbIX B pabouux cronax PC.A u PC.B.

Ha pa0oumnii cTO MOXKET OTHOBPEMEHHO yCTaHaBIUBaThes OT 1 10 12 matunkoB pacxozaa [y ot
4 no 150 mm. O6mmit Bux padovero crona C npusenex Ha Puc.4.5.5.

Puc.4.5.5. O6uwmii Bux paboyero croma C (PC.C)
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OyHknmroHanbHas cxema pabodero crona PC.C npuBeneHa Ha pucyHke 4.5.6.

K y3ny

Ot y3ma 3TaTOHHBIX
| KOMMY TallHH

pPacxoaoMepoB

|

SN : . PC C —[>B\4<]—| ;
‘ B2 DQl:Bj < | ‘
|

|

B Hanopay1o
EMKOCTb

Puc.4.5.6. ®yunkiuonansHast cxema paboyero croia C (PC.C)

4.6 ¥Y3es HANIOPHOIi eMKOCTH
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D><l

Puc.4.6.1. ®ynkponansHast cxema HaropHoi emkocté (HE)

VY3en HamopHOM EMKOCTH TMpeIHa3HayeH JUIs TIOBBIINICHHUS CTaOWIBLHOCTH BOCIPOU3BEICHUS
YCTAaHOBKOW MajbIX pacxonoB (10 3 m3/4). B aTom cimydae aBuKeHUE XKUAKOCTH B M3MEPHUTEIHBHOM
y4acTKe MPOMCXOJMUT HE 3a CUYET HAcOCa, a 3a CYUET JABIICHUS CTOJI0A KHUIKOCTH, YPOBEHH KOTOPOTO
cTaOuJeH.
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V3en wnanopuoit emkoctn (HE) mnpencraBmser cobGoit 0Oak IUIMHAPUYECKOH  (OPMBEI,
o0opynoBaHHBIN AByMs BeHTHIIsIMU B1, B2. Uepe3 Bentuns B1 paGouas sxuakocts nocrymnaet B HE, a
yepe3 B2 — Ha y3en 00pa3LoBbIX PacX0A0MEPOB.

KoHCTpykuus HamopHOHl €eMKOCTH O0ecleurMBaeT TNepesinB W30BITKa BOJABI B HAKOMUTEJIbHBINA
pe3epByap U MOCTOSHCTBO YPOBHSI C TOUHOCTBIO £3MM.

[Tomaua Boast B HE perymupyercs Bentunem Bl. Ilpu 3TOoM ocCymiecTBiseTCs BU3YyaJIbHBII
KOHTPOJIb 3a KOJIMYECTBOM M30BITOYHOM BOJIbI, BO3BpAIIAIONICHCS B HAKOMMTEIbHBIA pe3epByap.
JIOJIKHO BBINOJHATHCS J1BA YCIOBHS:

- TIOTOK BOJIbI JOJKEH OBbITh (€ciM ero Her, TO ypoBeHb BoAbl B HE ynanm Huxke onTUMaibHOIO,
THJIPOCTATUYECKUN PEKHUM PAOOTHI HAPYILIUIICA);

- MOTOK BOJIBI JIOJDKCH BBITEKAaTh CaMOTEKOM, 0Oe3 OOJbIIOro Hamopa (eclid TOSBUIICS Harop
U30BITOYHON BOJBI, TO YpOBeHb Bojbl B HE cTaj BblIe ONTHMAIBHOTO, THAPOCTATHYCCKUH PEKHM
paboThI HAPYIINIICH).

Hamopnas emkocte HE wmeer curHamms3atop MakKCUMaJIbHO JONYCTHMOro YpoBHA. Ilpu
IIPEBBILICHUM JOIYCTUMOIO YPOBHSI 3aropacTcsl KeJlTas CUTHAJIbHAs JlaMIla Ha JIMLIEBOW IaHENIn
[kada ynpaBnenus Hacocamu u aBToMaTHKoi. Kpome Toro, B HE ycranoBnena aBapuiiHasi clIMBHas
TpyOa, uepe3 KOTOpYIO BOJA CIMBAeTCs B HAaKONMUTEIbHBIN pe3epByap npu nepenoinHenun HE. B
IITaTHOM peXHME pabOTH uepe3 3Ty TpyOy B BEpPXHIOIO He3armoJHeHHYI0 Bojgoi yacth HE cBobGoano
IIOCTYTAeT BO3yX U3 aTMochephl.

4.7 Y3eJ nepexkjrwyareieil IOTOKAa U BeCOBbIE yCTPOiicTBA

V3en nepexntouateneit notoka (I1I1) mpennasnaden s peaiuzanyu BECOBOTO METOAA U3MEPEHUI
1 obecrieurBaeT MyTeM OTKPBITUS/3aKPBITHS 3allOPHONM apMaTypbl U3MEHEHHE HalpaBJIeHUs IOTOKa B
3aBUCHUMOCTH OT METOJa HU3MEpPEeHHH (CIIMYeHHe WM BECOBOM) M BBIOPAHHOTO MEPEKUIHOIO
ycrpoiicta (ITY 1 unu 1Y 2).

VY3en nepekitoyaTenei TOTOKa COCTOUT U3 CIAEAYIOUINX COCTABHBIX YaCTEM:
- y3eJ KOMMYTAIl1H;
- nepekuaHbie yerporictBa (IIV1 u I1Y2) ¢ 6nokom ynpasnenust (BYMIT).

KoHCTpyKTHBHOE HCIIOTHEHHE Y371a KOMMYTAllMM 3aBUCUT OT KOJIMYECTBA M TUIAa pabOYUX CTOJIOB
(M3MEpUTETBHBIX KOHTYPOB), BXOJSIIUX B COCTaB Y CTAHOBKHU.

Bapuants!l Y3108 KOMMyTanuu:

VK.0 — YcranoBku 6e3 pexunma ctatndeckoro B3semmBanus (Puc 4.7.1);

VYK.1 - VYcranoska ¢ onaum PC, ¢ pexxumom cratudeckoro B3BemuBanus (Puc 4.7.2);
VYK.2 — YcranoBka ¢ neyms PC, ¢ pexxumom ctatndeckoro B3BemmBanus (Puc 4.7.3);
YK.3 — YcranoBka ¢ Tpemst PC, ¢ pesxxumom cratndeckoro B3BemmBanus (Puc 4.7.4).

- o

| BI |
— i N |
Or paGouero | L | Ha secbl
crona PC e

Puc 4.7.1 Y3en kommyTanuu Y cTaHOBKH 0e3 pexuma cratndeckoro B3sentnBanus (YK.0)
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Puc 4.7.2 Y3en kommyTarmu YcraHoBKH ¢ ogHEM PC, ¢ pexxiumom craTmdeckoro B3eenmmBanus (YK.1)
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4.7.3 Y3en xommyTauun YcraHoBkH ¢ aBymMs PC, ¢ pexxumom cratudeckoro B3sernBanus (YK.2)
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4.7.4 V3en xommyTanuu Y ctaHoBKku ¢ TpeMs PC, ¢ pesxxumom cratiuueckoro B3pemmBanus (YK.3)

[lepexunnsie ycrpoiictBa (I1Y) npeanasHaueHbl Ui NEPEKIIOYEHUS MTOTOKA B pabodyl0 €MKOCTb
(pexuM «1poseT») Iub0 B MEPHYH0 €MKOCTh, YCTAaHOBJIIEHHYIO Ha BECOBOM YCTPOMCTBE (peXKuUM
«U3MEPEHUE).

[Iepexmouenne noroka B IIY ocymecTBiasiercs ¢ IMOMOIIBIO ITHEBMOINPUBOJA, YNPABIIEMOIO
BYMIL

Kpowme Toro, Ha IIY ycTaHoBieHa miara ¢ ONTO3JIEKTPOHHBIMY NTapaMH. B MOMEHT nepekiIoueHus
MOTOKa ¢ 3ToM muiarel noctymnaer curHan Ha AWK o Havane nubo okOHUaHUM MepHOJa U3MEpPEHUs
(3anonnenust ME).

B 6moxe BYMII npenycMoTpeH TOMOTHUTENbHBIN BBIXO/I, K KOTOPOMY MOAKIIOYAETCS 4aCTOTOMEP
(B pexxrMe M3MepeHus Mepuojia) Il KOHTPOJIs BpeMeHu nepekiitoueHus 1Y u3 pexxuma «mponer» B
PeXUM «HU3MEpeHHe» M o0paTHO. BBIXOA wHCMONb3yeTcs TpH MPOBEISCHUH OMNEpaldyd OBEPKH
VcranoBku.

[TY u3roraBnmBarOTCs B ABYX KOHCTPYKTUBHBIX ucnonHeHusx: [1Y1 (manoe) u [1Y2 (6onbmioe).

[1V'1 nepexitovaer notok B MepHyto eMkocTh ME1, ycranosnennyto Ha BY1 (HIIB go 50 kr).

I1Y2 nepexirovyaer noTok B MepHyto eMkocTe ME2, ycranosnennyto Ha BY2 (HIIB go 1000 kr).

B cocra VYcranoBox momudpuxaimmu TOCMAPT-PY-200 BXOIUT IOTOJHUTEIHLHOE BECOBOE
ycrpoiicteo BY3 (HIIB no 1000 xr) u ycraHoBieHHas Ha HEM MepHas eMkocTs ME3. Orta emkocTh
HauuHaeT 3anoiHATbes u3 ME2 mocne toro, kak ypoBeHb Boabl B ME2 pgocTuraer mMakcHMMaibHO
JOMycTUMOTro ypoBHs (Macca Boabl B ME2 nocturaer 800-850 kr).
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MepHbie eMKOCTH 00OpYIOBaHBI 3allOPHOM apMaTypoi, dYepe3 KOTOpPYIO BOJla CIHUBAaeTCS B
HaKOIMTEbHBIN pe3epByap MOcCIie 3aBEPIICHUS U3MEPEHUS.

4.8 ABTOMATH3HPOBAHHBII H3MEPUTEIbHBINH KOMILJIEKC

Kaxapiii u3MepUTENBbHBI KOHTYP YCTAaHOBKM OCHAUIEH aBTOMATU3UPOBAHHBIM H3MEPUTEIbHBIM
komruiekcom (AMK), npeobpasyronum yactoteie (1o 10 k['m) u anamorosbeie (0-5 wmm 4-20 MA)
CHTHAJIBI OT 3TAJIOHHBIX M MOBEPSIEMbIX CPEICTB M3MEpeHHi B u(poBoil kox cranaapra RS-232C.
AUK mnoakiiodeH K NEpCOHAIBHOMY KOMIIBIOTEPY, Ha KOTOPOM YCTaHOBIIEHO MPOTpaMMHOE
obecrieyeHre, BKIIOYaromiee B ceost:

= JlporpamMmy juisi BbIBOJIA HAa 3KpaH MOHHMTOpa IMOKa3aHUN MTHOBEHHOTO M CpPEIHEro 3a
3aJIaHHBIA HHTEPBaJ 00beMHOTO pacxoaa DOP, moakmoueHHbIX kK AUK;

» [IporpamMmy MOBEpKH IPH UCIOJIb30BAHUM METOJA CTATUYECKOTO B3BEIIMBAHUS (B T.4. JUIS
noBepku DP ycTaHOBKH);

= JlporpamMmy rpamyupoBkd ¥ noBepkd CH ¢ 4acTOTHBIM (MMITYJIbCHBIM) W/WJIM TOKOBBIM
BBIXOJIHBIMU CUTHAJIAMY;

= [Iporpammy rpaayupoBku u nosepku CU no untepdeiicy RS-232C nwm RS-485;
Onucanue nporpammuoro odecneuenus AUK npusegeno B [IPUJIOKEHUU A.

Ha AUK Ttakxe momaercs CUTHAN «CTapT/CTOM» OT OJIOKa yMpaBiICHHUS MEXaHU3MOM MEPEKHIHBIX
ycrpoiictB (manee mo texkcty — BYMII). Cxema snekrpuueckux coenunenuit bBYMII, naznauenue u
pacnoioxkeHue opraHoB ynpasieHus npusenensl B [IPUJIOXKEHMA B.

YCTAHOBKA MTOBEPOYHASI TOCMAPT-PY. Pykoeodcmeo o aKchiyamauuu 22



5 NOPAJOK PABOTHBI

5.1 NoaroToBKa YCTaHOBKM K paboTe

Hcxoonoe cocmosnue:

- [ITA moakTrOYeH K AeKTponuTanuto. ['opsaT namibel Ha BXoaHBIX ¢azax L1, L2, L3.

- [I3BM u AUK Brmtouensl, Ha 1K paGoTaeT mporpamMMa rmoBepku (KaTuOpOBKH)
pPacxo0MEPHBIX KAaHAJIOB METOAOM CIIMYEHHUS,

- PE 3anmonnrena Bojoi. Ha IIIA roput mamna HL8 (ypoBeHb BOJIBI B HOpME), KpacHas jJamiia
HL9 (Bbicokuii ypoBeHb BO/IbI) HE TOPUT.

- HI'. Kpanbl B1-B5 na Bcex HI" oTkpbIThI, B6 — 3aKpBITHI;

- HE. Kpans! B1-B3 3akpbIThr,

- YOP. Bce kpaHbl 3aKpbITHI;

- PC. Bce kpanbl 3aKpbIThl. Y CTAaHOBJIEHBI [TOBEPSIEMbIE TaTYMKHU pacxoja (Ju00 ux rabapuTHbIe
HMHTATOPBI);

- YK. Bce KpaHbl 3aKpBITHI.

5.2 3a|'|y0K YCTaHOBKMU, 3anoJyiHeHue BOAOMN n3MmepuTeribHOro KOHTypa

Bxuttounts Hacoc B BRIOpaHHOM H3MepuTenbHOM KoHType (Haxats kHonky «ITyck» Ha IHIA).
Ecnu nepen 3TUM NpOBOJMIICS MOHTAX/AEMOHTaX JaTUUKOB pacxona Ha PC, To A KOHTpos
repMETUYHOCTH KOHTYpA MIEPBBIM BKIIOUaeTcsl Hacoc MeHbiuel momHoctu (H3,HS5,H7). Ha [IHA
JI0JKHA 3aropeThCs JaMIia 3eJIEHOTo 1[BeTa.

Jlanee nociaenoBaTeNbHO IJIABHO OTKPBITh KPAHBI 110 XOAY ABMXKEHUS KHUIKOCTH, & UMEHHO:

- HE/B3,

- YOP/kpans! ucnonszyemoro P,

- PC/kpan Ha BXoze, HOCiIe Yero NpOBepUTh OTCYTCTBHE NPOTEKAHUN KUIKOCTH B MECTax
COEIMHEHUH JIaTYMKOB pacxo/ia Ha paboyeM cTose (eciu 00HapyKEeHO MPOTEKAHUE, TO 3aKPbITh KPaH
Ha BxoJie PC, BBIKIIOUNTH Hacoc, cuTh BoAy ¢ PC, ycTpaHUTh poTekaHue);

- PC/m060i# kpaH y371a peryJiupoBaHus,

- PC/B30, PC/B31 (pexum «CrnuyeHus»).

[Tocne 3TOoro Ha MOHUTOpPE JOJKHO OTOOpa)kaThCsl 3HaAUEHHE TEKYIIEro pacxo/1a B BHIOpaHHOM
KOHTYpE€ Y CTaHOBKH.

5.3 MNepekntoyeHne HacocoB

J171s mepekIIroueHsl HACOCOB, BXO/SIINX B OHY HACOCHYIO TPYIITy, PEKOMEH]IyeTCsl CHavas1a
BKJIFOYUTH BTOPOW HACOC, TMTOJ0KIATh 3-5 CEKYH/T 10 BBIX0/1a BKIIFOYEHHOTO HAacoca Ha pabouunii
PEXHUM, TIOCIIE YeT0 BBIKIIOYUTh HACOC, KOTOPBIA paboTall paHbIIIe.

Hacocsr menbieit momaoctr (H3,HS,H7) mo3BoasioT BOCIpOU3BOAUTE pacxo ikl 10 12-16 mM3/4.

Ecnu neo6xoaumMo BocmpousBeieHrne pacxoqoB 0OIbIINX 3HAYSHU, TO CIeIyeT
MEePEKITIOUNTHCS Ha Hacoc Oombineit momuoctu (H2,H4,H6). cnions3zoBate Hacocet H2,H4,H6 mnst
BOCIIpOU3Be/IeHHsI pacxojoB MeHee 10 M3/4 He peKoMeHTyeTcsl.

5.4 Peran/IPOBaHVIe n BocnpounBeneHume 3agaHHbIX 3Ha4YeHun pacxoga

PerynupoBanue pacxojia OCymecTBIsIETCS MyTeM MOCIEI0BATEIHOTO BBIIOJIHEHUS CIIETyOIINX
OIIEpALIHNA:

- BBIOpaTh OP, B Mnamna3one u3MepeHuit KOTOPOTO HAXOUTCS 3HAYCHHUE PACcX0/ia, KOTOpoe
HE00X01MMO BocTipou3BecTH (cM.1m.4.4). ObecnednTh MPOTOK KUAKOCTH yepe3 BbIOpaHHblid DP myTem
OTKPBITUSL COOTBETCTBYIOIIUX KPAHOB:

OP1 - Bl u B2;
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OP2 — B4 u BS;
OP3 - B7u BS;
OP4 -B10u Bl11.
Bce kpanbl Ha mapayuieabHBIX BbIOpaHHOMY OP BeTKax 3aKpbITh.

- IUIaBHO M3MEHSS MOJOKEHUS 3aBIKEK PETYIMPOBOYHBIX KpaHoB B20-22 Ha pabounx
CTOJIaX, YCTaHOBUTh TpeOyeMoe 3HaueHue pacxoza. Tekyliee 3HaueHne pacxo1a KOHTPOIUPYETCS 110
1okasaHus Ha MmoHutope II19BM;

- yOeauThes B OTCYTCTBHM NapaslIeNIbHBIX IPOTEYEK Yepe3 Heucmobzyemble OP, s uero
OTKPBITh KpaHbl KOHTPOJIS POTEUEK HA JIMHUAX 3TuX OP (Hanpumep, eciu pacxon uzmepsiercs OP1,
TO HE0OX0AMMO OTKPHITH KpaHbl B6, B9,B12) u uepe3 20-30 cexyHnn yOenuThCsl B OTCYTCTBUH
KaruieoOpa3oBaHus Ha BBIXOJIaX KOHTPOJIBHBIX TPYOOK;

- IPOBECTH U3MEPEHUE YCTAHOBJIEHHOIO pacxoAa, ucnonb3ys nporpammy AWK s nosepku
(kammOpPOBKH) PACXOAOMEPHBIX KaHAJIOB METOJIOM CIIMYCHHUSI.

5.5 PaboTa B ruapocTtaTu4eCcKkoM pexunme

Beoimie onucana pabora YcranoBku B «HacocHOM pexkumey, Korja pacxo] BOCIPOU3BOAUTCS IPU
nomou HacocoB. [lo 3aka3y (cMm. Cneuuduxanuio 3aka3a) B coctaB YcrtaHoBku BxonsaT HE,
00eCTIeYNBAOIINE THAPOCTATUYECKUIA PEXHM BOCIIPOM3BEICHHUS PACXOAd. DTOT PEXHUM IO3BOJISET
YMEHBIIIUTh HECTAOUILHOCTh BOCIIPOU3BEACHUS pacxoaa B Auana3one usmepenuit ot 0,015 no 1 m3/u.
Jlnist mepexinoueHnst Y CTAaHOBKHM Ha THAPOCTATUYECKHIA PEXUM HEOOXOIMMO BKIIOUUTH HACOC MaJoOi
MoIHocTH, NpHOTKPeITh kpaH HE/B1, otkpeite kpan HE/B2 wu 3akpeite kpan HE/B3. Omnucanue
0COOCHHOCTEH pabOThI B ATOM PEKUME IPUBEICHO B 11.4.6.

5.6 BbinonHeHue M3MepeHMﬁ B peXxunme ctatn4eckoro e3seinBaHusA

J1J14 BBITIOJTHEHUS] U3MEPEHUH B PEKHMME CTaTUUECKOTO B3BEILIMBAaHUS HEOOXOJUMO HAIIPABUTh
MOTOK >KUJKOCTH B KOHTYpe ycTaHOBKH Ha Ilepexuansie ycrpoiicta (ITY) uepes Y3en
nepekstouareseit moroka. s aToro Heo6X0UMO:

- BU3YQJIbHO YO€IUTHCS, YTO IIEPEKUIHOE YCTPOMCTBO, HA KOTOpOE OyIET MEepEeKIII0YeH MOTOK,
HaxoauTcs B nonoxenuu «lIponer» (cnus B PE);

- OTKPBITH KpaHbl nepe]t BeiOpanHbIM I1Y (Hanpumep, kpansl YK/B1, YK/B2 ms [1V1);

- 3aKpBITh KpaHbl Niepe Hercnonb3dyeMbiM 1Y (B nanHoM npumepe 3to Oyzer [1Y2);

- 3akpbITh Kpansl PC/B30 u PC/B31,

- yOeIuThCsl B OTCYTCTBHHM MapaljiesIbHbIX MpoTedek uepe3 kpansl PC/B30, PC/B31, nns uero
OTKPBITh KpaH KoHTpouis npoteuku PC/B32 u uepes 20-30 cekyHn yOeaUTHCS B OTCYTCTBUU
KarieoOpa3oBaHMs Ha BBIX0/1€ KOHTPOJIbHON TPYOKH;

- Ha [I9BM 3anycTuTh nporpamMmy BBIIOJIHEHHS U3MEPEHUN B PEKUME CTATHUECKOTO
B3BEIIMBAHUS

ITocne mpoBefeHMsT 3TUX Oomepaluii Y CTaHOBKA FOTOBA K BBIMOJIHEHHUIO U3MEPEHUN B PEKUME
CTaTUYECKOTO B3BELINBAHUSI.

WHuTepBan BpeMeHU U3MEpPEHHs, B TEYCHHE KOTOPOTo MOTOK OyJeT HalpaBiieH Ha BECHI,
YCTaHABIIMBAETCS HA 3JIEKTPOHHOM peJie BpEMEHH, BBIXOJ] KOTOPOI'O MOJIKIIIOUYEH K Pa3beMy «CTapT-
crom» Ha bYMII. MaTepBai BpeMeHH TOJKEH COOTBETCTBOBATD CIIEAYIOIIUM YCIOBUSAM:

- HE MPEBBIIIATh 3HAYEHUS, TP KOTOPOM Npou3onaeT nepenoasenue ME;

Jlia BY 1 nHakomieHHas Macca BO/bI 32 MHTEpBajl BPEMEHU U3MepeHMs — He OoJiee SO Kr.

Jnst BY2 (monudukanus TOCMAPT-PY-60) — He 6oaee 1000 kr.

Hnsa BY2+BY3 (mogudukanus TOCMAPT-PY-200) — ne 6os1ee 1800 kr.

- 6BITI> HE MCHCC 3HAUYCHUAI, HCOGXOI[I/IMOI‘O JJIs1 3aIIOJIHCHU AL ME konndecTBOM KHUIKOCTH, IpU
kotopoM BY olecreunBaroT n3MepeHne ¢ OTHOCUTEILHOM MorpemHocTeio He 6osee 0,05 %.
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st BY 1 mMuHMManbpHas HaKOIIEHHAs Macca BOJIbI 34 MHTEPBAI BPEMEHH U3MEPEHUS — 2 KT.

s BY2 MuHHMManbHasi HAKOTUIEHHAs! Macca BOJBI 32 MHTEpBaj BpeMeHu uzMepenus — 100 kr.

PexoMeH10BaHHbBIE MHTEPBAJIBI BPEMEHH U3MEPEHUS JJIs TUIIOBBIX 3HAYEHUH PacXoJ0B
npusenensl B Tabmuie 5.6.1

Tabmuma 5.6.1

BY1
Pacxom, M3/a | 0,015 [0,03 [0,06 |01 05 [10 [20 [40 |-
Bpewms HE MEHee: He Ootee:

w3mepenns,c | 900 [450 [300 [180 [180 [120 [60 |40 |-

BY2 (momudukanus TOCMAPT-PY-60)
Pacxom, M3/a4 | 2 |5 |10 |20 50 |60 |- | - | -
BpeM}I HC MCHCC. HC 6onee:

m3mepenms, ¢ | 360 [360 [180 [120 |60 [50 |- | - | -

BY2 (momudukanus TOCMAPT-PY-200)
Pacxom, M3/4 | 2 |5 |10 |20 50 |60 |100 [150 | 200

BpeM}I HC MCHCECC: He Ooliee:
mimepenns,c | 360 |360 [180 [120 |60 |60 |60 |40 |30

Bri6op I1Y, koTopoe Oynet paboTaTh Mpu 1Mogaye CUTHANA «CTAPT» U «CTOI», OCYIIECTBIISETCS
nepexmouarenem «I 1Y 1/ITY», pacnonoxxennom Ha nuneoi nanenu bBYMIT (em. [TIPUJIOXXEHUE T).

[lepen Hauyamom u3MepeHuss HEOOXOIUMO MPOKOHTPOIUPOBATH HaualbHbIE Tokazanus BY. Eciu
OHHU HE PaBHBI HYJIIO, TO HEOOXOANMMO HakaTh Ha BY kHomnky «OOHYyJIeHHE Tapbl».

CuuTbiBaHNE 3HaYEHUI HAKOIJIEHHON Macchl BOJIbI 32 UHTEPBAJI U3MEPEHUS ITPOU3BOIUTCS
BU3yaJIbHO ¢ MHAMKaropa BY.

5.7 BblIknioyeHUe yCTaHOBKU, A€MOHTaX A4aTYMKOB pacxona

Brikirouenne  yCTaHOBKM — MNpPOU3BOAMUTCS B cledyrouiell  mocnenoBarenbHocTu.  [lepen
BBIKJTIOUCHHEM HeoOxomuMo 3akphiTh Kpansl PC/B1l, HE/B1-3, xpansl Y3na perynupoBaHus pacxoja
Ha PC, mocne 3TOro BHIKIIOUNTH PAa0OTAIMINN ITUPKYIISIIUOHHBIN HAacoC.

Ilepen 1eMOHTaXOM J1TaTYMKOB PACXOAa BOAA U3 MX U3MEPUTENIbHBIX KAaHAJIOB CIMBAETCS B BaHHY
pabouero crona (u nanee B PE) uepes kpan PC/B2.

6 OITIMCAHUE PABOTHBI DJIEKTPOOBOPYIOBAHUSA

CoctaB 31eKTpoOOOPYIOBaHUS YCTaHOBKU ompenenserca Crenudukanueil 3akaza YcTaHOBKH. B
paszesne MPUBOAUTCS OMNKMCAHHWE JUISI MAaKCUMalbHO BO3MOXKHOM Kommiekrauuu. Ecmum 1o
Crnenudukanuu 3aka3a Kakoe-1M00 000pyaoBaHME OTCYTCTBYET, TO BXOJSIIME B €ro COCTaB
ANIEKTPUYECKUE U 3JIEKTpOHHBbIE KOMMIOHEHTH B IIJA He ycranaBiuBatorcs. B Tabmune 6.1 ykazaHo,
KaKMe THIbl HACOCHBIX TPyNH M HacocoB monkiovarorcs K HIA s kaxaod u3 moaudukanumit
YcTaHOBKH.

Tabnuma 6.1
Mopaudukarus VYcnoBHoe 0603HaueHne HacocoB Ha [ITA
Ycranosku H2 H3 H4 H5 H6 H7
TOCMAPT-PY-60 - - HI'1/H4 HI'1/H5 HI'1/H4* | HI'1/H5*
TOCMAPT-PY-200 HI2/H2 HI2/H3 HI'1/H4* | H'1/H5* | HI'1/H4* | HI'1/H5*

[Mpumeuanus : * - mpu Hamuuu B CrieruduKaiy 3aKasa,
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DnexTpooOopyA0BaHNE YCTAHOBKU COCTOUT U3 CIAEAYIOLIUX YaCTEH:
- aJieKTpoaABUTaresnu Hacoco H2-H7;
- mkad ynpasiacHus Hacocamu U aBToMaTukoi (IIIA), ycTaHOBIIEHHBIN B TEXHOJIOTHYECKOM 3alIe.

- CcUrHaimu3atopbl ypoBHs (ycraHoBieHbl BHYTpH IIIA) c 2JIeKTpOAHBIMM JaTYUKAMU,
ycranoBieHHbiMU B PE, I'TI u HE;

[Tocne mepeBoma aBTOMAaTH4ECKOTO BBIKIOUaTens QSI1, pacmonokeHHOro Ha TPaBOW HapPYKHOM
yactu kopmyca 1A, B monoxenue "BrirodeHo" mojaercss HampshKEHHE Ha BCE PO3ETKH U LIEMH
YIpaBJICHUS U 3JIEKTPOOOOpYyI0BaHUE YCTAHOBKH TOTOBO K paboTe.

6.1 YnpaB/eHue HacocaMu

Kuonounwsim BeikItOuaresnem «Ilyck», yCTaHOBIEHHBIM Ha BHemIHeH Imiockoctu asepu LY,
MOJIaeTCsl HANpsDKEHHEe Ha OOMOTKY MarHutHoro nmyckatens KM, B pesynbrare 4ero
HOPMaJIbBHOPa30MKHYThIe KOHTakThl KM 3aMbIKaloTCsi W 4epe3 HUX TMOJAeTCs HaIpsDKEHUE Ha
anekTpoaBurarens Hacoca H u nmammy 3enenoro usera HL, BCTpoeHHYI0 B KHOIIOYHBIN BBIKJIIOYATENb
«Ilyck», curHAIM3UPYIONIYIO O BKIIOYeHUH Hacoca H.

Eme onna rpynna kontaktoB KM 6nokupyer kHomnky «Ilyck», B pe3yibTare yero oomorka KM
MTOCTOSIHHO OCTAE€TCs MO/ HATIPSXKEHUEM.

3ammra snektpoaBurarenss M1 oT meperpy3kd M KOPOTKOTO 3aMBIKAHUS OCYIIECTBIISETCS
aBTOMaTH4ecKuM BbikitouaresneM QF.

Boikimouenue Hacoca H nmpon3BoanTcst KHOIOYHBIM BbIKIo4yareneM «Cromy» kpacHoro nsera. IIpu
Haxatuu Ha KHonkKy «Crom» cHuMaercs HampsbkeHue c¢ oomotku KM, B pesynbrare uero
HOPMaJIbHOPa30MKHYTbIE KOHTakThl KM pasMbIkaroTcs, HpH 3TOM CHHUMAETCS HAIPSDKEHUE C
anexTpoasurarens uyamnsl HL, curnanusupyromei o BkiroueHu Hacoca H.

Cxema BHemHux coeauHeHuit HacocoB H2-H7 ¢ 1A, oGmiuit Bua 1 BUJI Ha BHYTPEHHUE TIJIOCKOCTH
1A nmpusenens! B [Ipunoxenun B.

6.2 Ocobennoctu padorTsl Hacoca H2 HacocHoii rpynnesl HI™2

B momudpukammmu TOCMAPT-PY-200 nacoc H2 (HI'2/H2) - camsiii momHbii Hacoc (30 kBT),
IpUMEHSIeMbIIl B cocTaBe YCTaHOBKU. [l WCKIIOUEHHMs THIpoyJapa MpU €ro 3amycke B ILEelb
yIpaBJeHUs] HACOCOM  JIOMOJIHUTEIFHO YCTHABJIEHO YCTPOMCTBO IJIaBHOTO Iycka (codrcraprep),
obecreynBarolee MIaBHOE HapacTaHUE TOKA B AJIEKTPUUECKUX OOMOTKAX MpPH ITyCcKe JBUTATENs.

6.3 CBeToBasi M 3BYKOBasi CATHAJIN3ALUS

CBeTtoBas ¥ 3ByKOBasi CUTHAJIM3AUsI 103BOJISIET KOHTPOJIUPOBATH:!
- Hanmmuue Tpex (a3 HanpspkeHus nutanus Ha Bxoae LA — mammer HL1, HL2, HL3 cunero nBera;

- CcTemneHb 3arnoyiHeHus Bojoi Paboueli emkxoctu PE — namna HL8 «YpoBenb Bonbl B HOpME» U
nammna HL9 kpacHoro niseta «BpICOKHI1 ypOBEHb BOABIY;

- cremneHb 3anonHeHus Bogou [Nacureneit mynbcamwmii [Tl - mammer 3enenoro nsera HL13, HL15,
HL17 «YpoBeHb BbIllle MHHMUMAIbHOTO» (T.e. pabouuii YpOBEHb, TapAHTHUPYIOUIMH OTCYTCTBHE
MOTaJIaHNs BO3/yXa B M3MEPHUTENbHBIN y4acTOK, JOCTUTHYT) M JiaMInbl skenroro nsera HL14, HL16,
HL18 «Beicokuii ypoBeHb BOABD» (Iemrmdepa B BHIE CXAaToro Bo3ayxa B BepxHei uvactu [Tl Her,
racuTelnp myjbcauuil paboTaer Hed()(HEKTUBHO);

- creneHb 3amonHeHus Bojoi HamopHoit emxoctu HE - mammer xentoro msera HL11, HL12
«BpIcokul ypoBeHb BOJbI». Ecnu aMiia roput, To ypoBeHb Boasl B HE moHsmncs Beie HOpMbL. ITO
OOBIYHO MPOUCXOTUT M3-3a OOJBIIOrO HAMOpa BOJABI HAa BXOJE, KOTJa M3JIUIIKKA BOJBI HE YCHEBAIOT
CaMOTEKOM yXOJuTh B Pabouyro emkocTh. ['mupocraTudeckuii pekuM pabOTHI B 3TOM Cllydae He

obecniedeH. /{711 BOCCTaHOBJICHHS THAPOCTATUYECKOTO PEKUMA HEOOXOIUMO YMEHBIIUTD MTOa4y BOIBI
B HE;

- coctossHue HacocoB H2+H7 ("BkitodeH - BeikimrodeH"). Jlamma 3e5eHOro nseTra BMOHTUPOBAHA B
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kHonKy «Ilyck». 3aropaercs nmpu BKJIIOYEHUH HACOCA, TACHET MPHU BHIKIIOYEHUH.

7 OIIMCAHUME U PABOTA ABTOMATU3UPOBAHHOI'O UBMEPUTEJIBHOT'O
KOMIIVIEKCA YCTAHOBKHA

7.1 Ha3nayeHue ¥ NPUHIIMI PAOOTHI

ABTOMaTU3UPOBAaHHBIM U3MEpUTENbHbIM KoMIuleke (nanee — AWMK) npennazHauen i
OJJTHOBPEMEHHOI'0 H3MEPEHHs YacTOThl M KOJMYECTBA HMIIYJIbCOB IO IIECTHAIUATH KaHalaM
U3MEpEHUl, OAHOBPEMEHHOI'O U3MEPEHUS IIOCTOSIHHBIX TOKOB I10 IIECTH KaHAJIaM.

B cocraB AWK Bxoasrt:
® 3MepuTeIbHbIC IpeodpazoBaTenu yacToTel U Toka (UITYT);
e mpeoOpa3oBarens uaTepdericoB RS-232C — RS485 ¢ 6mokom nuranus;
e [IBBM, coBmectumas ¢ IBM PC;
® IIPUHTED;
® yCTpOICTBO OecriepeOOHHOr0 MUTAHUS.

UITYT BbImoONIHEHBI B BHUJIE OTIEIBHBIX MOHOOJIOKOB M HMEIOT 3aKOHUYEHHOE KOHCTPYKTHBHOE
ucnonuenue. Ces3b qaHHBIX 0710k0B ¢ [I9BM ocymectBusiercs yepes unrepdeiic RS—232C.

[punuun padotel AUK B pexume u3MepeHus 4acTOThI (CUeTa KOJMYECTBA UMITYJICOB) OCHOBAH
Ha W3MEPEHUM BXOAHBIX YacCTOT MM TOKOB IO KaXAOMYy M3 M3MepuTelnbHbIX kaHanoB UITYT u
JTanmpHeWmer mepenavyeld u3mepurenbHO uHPopmanmu Ha IIOBM mo wuaTepdeiicy RS-232C.
Pe3synpraTsl n3mMepeHuil g KaXI0ro U3 UCIOJIb3YEMBIX B JIAHHBIM MOMEHT KaHAJIOB BBIBOASATCS Ha
sKkpaH MoHuTOopa [I9BM.

7.2 TloAroTOBKA M MOPS/IOK PadoOTHI

IIpy moAroToBke K MPOBEAECHUI0 M3MEPEHMH YacTOThl (MMITYJIbCOB) HEOOXOIMMO MPOU3BECTH
MOJIKJIIOUEHUE MPUOOPOB (MCTOYHUKOB M3MEPSIEMBIX CUTHAJIOB) K BXOJIaM M3MEPHUTENIbHBIX KaHaJIOB
AUK. IIpu >TOM He0oOXOAMMO pPYKOBOJCTBOBATHCS CXEMaMH IMOJKIIOYEHUH, MPUBEJICHHBIMU B
[MPUJIOXEHUMMU b.

BHMUMAHMUE! VcrpolicTBa, SBISIOIIAECS UCTOYHUKAMU HM3MEPSEMBIX CUTHAJIOB, B MOMEHT MX
noakiroueHud K aiaementaM ANK nomkHbl OBITE 00€CTOYEHEI.

IToBepka CUETUYMKOB M PAcCXOJOMEpPOB 0e3 3JIEKTPUUYECKUX BBIXOJHBIX CHUTHAJIOB MPOBOJIUTCS B
COOTBETCTBUH C METOJIMKaMH MOBEPKH Ha ATH u3aenud. [Ipu nosepke 3HaUYEHUS CPEIHETO0 0OBEMHOIO
pacxojla WM HAKOIUIEHHOrO o0beéMa 3a HWHTEepBal HAOMIOACHUS BU3YaJbHO CUUTHIBAIOTCS C
WHJMKAaTOPOB IOBEPSIEMbIX MPHUOOPOB M 3alMCHIBAIOTCS B MPOTOKOJI MOBEPKH MpUOOpa. 3HAYEHHS
ATAJIOHHOTO pacxofa 3a HWHTEepBaJl HAOMIONEHUS CUYMTHIBAIOTCS C  MOHHUTOpa KOMIIbIOTEpa
(Ucnomusiembrit daiin Obr.exe) u tak e 3amuchIBatOTCS B IPOTOKOJI MIOBEPKH MPpHOOpa.

Pa6ota ¢ mporpammusiM o6ecieuennem AWK onucana B [IPUJIOXXKEHNU A.

8 YKA3AHUE MEP BE3OITACHOCTH

K skcrmyaranuy ycTaHOBKH JOJIKHBI TOMYCKaThCsl KBAIM(DUIIMPOBAHHbBIE CIIELUATMCTHI, 3HAIOIINE
KOHCTPYKIIMIO YCTaHOBKM, OOJIQ[AlONIMe OINBITOM JKCIUTyaTallud, OOCIY)XHBaHUS M pPEMOHTA
YCTaHOBOK, CIaBIIME 3K3aMEH Ha MpaBO OOCIYyXMBAaHUS YCTAHOBKH, M3y4YUBIIHE HacTosiee PO u
MPOIIEIINE MHCTPYKTaX MO MPaBUIaM TEXHUKH 0€301acCHOCTH.

VYcTaHOBKa JOJKHA OKCIUIyaTUPOBAaTbCS B COOTBETCTBUU ¢ JAeicTByromuMu "CaHUTapHBIMU
Hopmamu 1 npaswiamu (CHull)", "TlpaBumamu yctporictBa anmekTpoyctanoBok (ITYD)", "IIpaBunamu
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TeXHUYECKOW DJKCIUTyaTallik dJEKTPOYCTaHOBOK rmoTpebuteneii”, "l[IpaBumamu ycTpoiicTBa w
0€30IMacHOI SKCIUTyaTaluy COCYI0B, PA0OTAIOIINX MO/ 1aBIeHHEM .

3anpemaeTcsI BKJIFOYATh HACOCKHI 0€3 MOJIHOI'0 UX 3alOJIHCHHS nepeKaqHBaeMoﬁ KHUIKOCTBIO, IIPU
3aKpBITOI>'I 3aABHXKKE Ha BXOAC U IIpU OTKpBITOﬁ 3aBHKKE Ha BbIXOJEC.

[Ipu npoBenennu paboT MO TEXHUYECKOMY OOCITY>KMBAaHHUIO U PEMOHTY YCTAaHOBKH 3aIlpelaeTcs:
— [I0JIb30BATHCS IPU paboTe HEUCIIPaBHBIM PA0OUNM UHCTPYMEHTOM U MPUCIOCOOICHUSMU;
— [10JIb30BATHCSl HEUCIPABHBIMU M HETIPOBEPEHHBIMU 3aIUTHBIMU CPECTBAMU;

— IPOU3BOJUTH KaKHe-TUOO PEMOHTHBIE pabOThl Ha AIIEKTPOOOOpYIOBAaHUM ©O€3 CHATUS
HaIPSKEHUS,

— IPOU3BOJUTH Kakue-mu0o paboThl MO YCTPAHEHUIO HEUCIIpaBHOCTEH Ha TpyOompoBojax u
apMarype, HaXOAsIIENCs 10/l 1aBJICHUEM;

— IPOU3BOJIUTH KaKKHe-TH00 pabOThl HA BPAIIAIOLIMXCS YACTAX JIEKTPOIBUTATENICH M HACOCOB;
— CMa3bIBaTh U MOATITUBATH CAIbHUKH YIUIOTHEHHH Ha ACMCTBYIOLIEM 000PYI0BAaHUH;

— IPUMEHSITH pblYar MpH 3aKpbITUU BEHTUJIEH U 3a/IBUKEK;

— XpPaHUTh KaKne-TM00 MPEeIMETHI B SJICKTPUIECKUX MIKadax.

[Ipu mpoBeIeHUH TEXHUYECKOTO 00CITY>KMBAaHHS K PEMOHTE HACOCHOTO 000PYI0BaHUS HEOOXO0IUMO
MPOU3BOJIUTE MECTHOE OTKIIOYCHHE HACOCOB BBIKIIOYATEISIMHU, PACIOJOKEHHBIMH Ha MECTe
YCTAaHOBKHM HACOCOB, JIJISl MPEAOTBPAIICHUS UX CIy4aiHOro 3amycka. [Ipu 3ToM B MecTe pa3MeleHus
KHOIIOK JMCTAaHIIMOHHOTO BKJIFOUEHHUS HACOCOB JOJDKCH pasMemniarbesi muiakar: "He Bkiouarts -
paboTaroT Jroau".

YcraHoBKa OOJKHA COACPIKATLCA B IMOCTOSIHHOM HCIIPaABHOCTH MW TOTOBHOCTHU K pa60Te u
HCIIOJIB30BaThCA 110 HA3HAYCHUIO.

Hacocsl, emkocTH, TpyOOTPOBOBI U Ap. AODKHBI OBITH 3a3eMiicHbl. CONMPOTUBIICHNE 3a3eMJICHHUS
JIOJDKHO OBITEH He Oomee 4 OM.

9 TIPOBEPKA TEXHUYECKOI'O COCTOsAHUA

[IpoBepky  TEXHHMYECKOIO  COCTOSHUSI ~ YCTAHOBKM  NPOU3BOAMTH  BHEUIHUM  OCMOTPOM,
MHCTPYMEHTAJIBHBIM M TPUOOPHBIM KOHTPOJIEM.

BHemnnuii ocMOTp BKJIO4aeT B ceOsi MPOBEPKY IEIOCTHOCTH 3JIEMEHTOB YCTaHOBKH, OCOOCHHO B
MECTax CBAPKU M T'€pMETU3AlMU PAa3bEMHBIX COCAUHEHUH ITyTE€M BBISABICHUS TE€UYeH, IOTEHUU WU Ap.,
poBepKY P(PEKTUBHOCTH pabOThl KOHIIEBBIX YIUIOTHEHHI HACOCOB MO HAJIMYHUIO yTEYEK: MPOBEPKY
OOIIEero COCTOSIHMSI HACOCOB IO IIyMaM M BHUOpalusaM, a TakKe BBISIBICHHE OTKJIOHEHHUH B pabote
3JIEMEHTOB 3alI0PHO-PETYIUPYIOILEH apMaTypbl; IPOBEPKY COCTOSHUS KPEIEKHBIX 2JIEMEHTOB U JIP.

HpI/IGOpHHﬁ KOHTPOJIb BKJIFOYACT OLCHKY TCXHUYCCKOI'O COCTOSAHUSA YCTAHOBKU IIO KOCBCHHBIM
IIprU3HaKaM, OTpaXaCMbIM ITOKAa3aHUAMU KOHTPOJIBHO-USMEPUTCIbHBIX HpI/I60pOBZ NnaacHue Haropa
HaCOCOB, ITOBBINICHUEC HOTpCGH}ICMOﬁ MOIIHOCTHU (TOKa) u ap.

WHCTpyMeHTaNbHBIH KOHTPOJIb BKIIIOYAET OLIEHKY TEXHUYECKOI'0 COCTOSIHUS MPH MOJIHOM pa3bopke
3JIEMEHTOB YCTAHOBKH MPSAMBIM 3aMEPOM H3HOCA TPYIIMXCA YACTEW, MOJUIMIHUKOB, KOPPO3NOHHOTO
U3HOCa TPyOOIIPOBOJOB, KOPIIYCOB U JIp.

BuemHuii ocMOTp M TpUOOPHBIA KOHTPOJIb TMPOU3BOJUTH €KEAHEBHO. MHCTpyMEHTaIbHBIN
KOHTPOJIb MPOBOJUTH MPH Kaxk 10 pa300pKe 371EMEHTOB YCTaHOBKHU.

10 TEXHUYECKOE OBCJYKUBAHUE

JInst SKCITyaTallMy yCTaHOBKHM aJMHHHCTpAMEH NPEANpUATHS JODKEH OBITh Ha3HAauYeH B
HEO0XOIMMOM KOJIMYECTBE OOCITY>KUBAIOIINK TIepCOHaN, O0OYUYCHHBII U UMEIOIIUH YIOCTOBEPEHUE Ha
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IpaBo OOCITy’)KUBaHUS COCYJIOB IOJ JaBJICHUEM, 3JIEKTPOOOOPYOBaHUS, a TAKKE YCTAaHOBJIEH TaKOH
MOPSI0K, YTOOBI IEpCOHAN, Ha KOTOPBIN BO3JI0KEHBI 00S3aHHOCTH MO 00CITYKMBAHUIO YCTAaHOBKH, BEJ
TIIAaTelbHOE HAONIOJEHUE 3a IMOPYYEHHBIM €My OOOpYZOBaHHEM IIyTEM €ro OCMOTpa, IPOBEPKH
neucTBus HacocoB, apmarypsl, KHII u noanep:kaHue yCTaHOBKM B HCIIPAaBHOM COCTOSIHUU.
Pe3ynbTaTsl 0CMOTpa U MPOBEPKU JTOJIKHBI 3aIIUCHIBATHCS B CMEHHBIN JKypHAJL.

W3 uucna o6city>KMBArOIIETro MEepcoHaia JOKEH ObITh HAa3HAU€H OTBETCTBEHHBIN 3a HCIPaBHOE
COCTOSIHME M O€30IaCHYI0 OKCIUTyaTallMi0 YCTAaHOBKH, KOTOPBIH JOJDKEH COCTaBHTh IUIAH
TEXHUYECKOr0 OO0CIIy)KMBaHHsI YCTAaHOBKH, YTBEPXJCHHBII IJIABHBIM HMHXKEHEPOM MPEANPUATUS U
HEYKOCHUTEIBHO €r0 MPUIEPKUBATHCA.

[Tnan TeXHUYECKOTO OOCITYKHMBAHUS YCTAHOBKH JIOJDKEH MPEyCMaTPUBATh:

—OCMOTp YCTAHOBKH B pa60qu COCTOSAAHHUH, IIPOBEPKY CO6J'IIOI[€HI/IH YCTaHOBJICHHBIX
PEXKHUMOB DKCILTyaTalluu,

— CBOCBPEMECHHOC 1 IMOJIHOEC IIPOBEACHUE MJIAHOBO- NPCAYIIPEAUTCIIBHBIX PEMOHTOB,

—NpaBWIBHOEC BEJCHUE TEXHUYECKOW JIOKYMEHTALMU TIPU OKCIUTyaTallkd W PEMOHTE
000py1I0BaHUA.
HepI/IO[[I/ILIHOCTI) TEXHUYCCKOI'O O6CJIy)I(I/IBaHI/I$I YCTaHaBJIMBACTCA B 3aBUCUMOCTHU oT
MIPOU3BOJICTBEHHBIX YCJIOBUM, HO HE PEXe OJIHOTO pa3a B MECHII.

VYcTaHOBKa MOUIEKUT NEpUOAMUYECKON moBepke. [loBepka TemocueTdynmka JOJKHA ITPOBOAMUTCA
OpraHaMy TOCYJIapCTBEHHONW METPOJIOTMYECKON CIyKObl WM J1abopaTOpPUsIMHU, aKKPEAUTOBAHHBIMU
opranamu ['occrannapra.

HepI/IOI[I/I‘lHOCTL IMPOBCACHUA ITOBCPKHU — OAWH pa3 B I'O.
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[lepeueHb BO3MOKHBIX HEMCIPABHOCTEH U CIOCOOOB MX YCTpaHEHUs MPUBEJIEH B TaOJIHIIE.

HaumenoBaHnue
HEUCIPABHOCTH

BeposiTHasi npuynHa

Cnoco6 yctpaneHust

Pacxon, Bocnipon3BoAMMBIi
VcTaHOBKOM, HeCTaOMIICH

Hannuue n30bITOUHOTO BO31yXa B
KOJUIEKTOpax
KaBI/ITaHI/IH B rUIpaBJINYECKOM TPAKTE

[losiBnenue DJIEKTPUYCCKOI'0 IMOTEHIIUAIa
Ha AJIECMEHTaX Y CTaHOBKHU U TIOMEXHU OT
QJICKTPOMArHUTHOI'O U3JIYYCHUS

Yz[amxm; BO34YyX M3 KOJUIEKTOPOB

YerpaHuTh mym npu
JIpOCCeNIMpOBaHUM BOJbI HA y3i1e YP
MOCPEICTBOM NPAaBIIIBHOTO
COOTHOIIICHUS CTETIEHH OTKPBITHS
KPaHOB Ha y37e

[IpoBecTn cooTBETCTBYIOIINE
3aIUTHBIE MEPOTIPUSITHS

Cy1iecTBeHHBIH yX0/1
METPOJOTUIECKUX
XapaKTEPUCTHK STaJTOHHBIX
Pacxo0MepoB IPH UX
B3aMMHOM KOHTpPOJIE 100
KOHTPOJIC METOJIOM CIIMBa Ha
BECHI

HeI/ICHpaBHOCTB CABOCHHBIX KPAaHOB Ha
napajuICJIbHBIX JIMHUAX YcraHOBKH

[IpoBepuTh repMETUIHOCTD
CIABOCHHBIX KPaHOB Ha
MapaJUIeIbHBIX JIMHUSAX YCTAHOBKH U
YCTPaHUTH HEUCIPABHOCTD JTHOO
3aMEHHUTh HEHCIIPaBHbBIE KPAHbI

CyIecTBEeHHBIN YXOI
METPOJIOTHYECKUX
XapaKTEPUCTHK ITATOHHBIX
pacxoJI0MepOB MPH UX
B3aUMHOM KOHTPOJIE JINOO
KOHTPOJIE METOJIOM CJIMBa Ha
BECHI

HewncnpaBHOCTE BBITyCKHBIX KPaHOB
MEpHBIX EeMKOCTEH

YcTpaHUTh HEUCTIPABHOCTH JIHOO
3aMEHHUTH HEHCTIPABHBIE BBITYCKHBIE
KPaHbI

OTi0keHus: TpoAyKTOB Koppo3uu DCU u
MEPHHUKOB

[IpoBepuTh BU3yanbHO HAIHMYHE
OTJIOKEHHUH U YHAIHUTh UX

HewucrnpaBHOCTD 3TaJOHHBIX
pacxomoMepoB

OTpEeMOHTHPOBATh 3TATOHHBIC
pacxooMepsl MO0 3aMEHHUTh
HEHCIIPaBHBIE, COTJIACOBAB MOPSIIOK
UX MOCIEAYIOIIET0 BBO/Ia B
9KCIUTyaTalUI0 C OPraHaMu
METPOJIOTHIECKOr0 Haa30pa

Hewncnpasrocts AUK YcranoBku 6o
Jpyrux BeriomorarenbHbix CH

Ycrpanuts HeucnpaBHocTs AUK,
OTPEMOHTHPOBATH JTMO0 3aMEHUTH
HeucnpasHble CU

OTCYTCTBUE U3MEPUTEITHLHON
nH(OPMAIIHH [0 OTHOMY JIHO0
HECKOJbKHMM KaHaJIaM
U3MEepeHuit

OOpBIB IMHAU CBSI3H

Beixon u3 crpos nosepsemoro C1

ITpon3BecTH NpOBEPKy UCIPABHOCTH
JIMHUM CBsA3H. B ciydae
HEOOXOMMOCTH YCTPAaHHUTh
MOBPEXICHIE

ITpoBepuTh HaNUUYME BHIXOJHOTO
curHana y nosepsiemoro CH

V3mepurenbHas nHGOpMaLHs
ot AUK o unTepdeiicy RS-
232C ne nocrynaer Ha [I9BM

HCI/ICHpaBHOCTL COCIUHHUTECIBHOI'O Kabemst

BbIxon u3 cTpost U3MEPUTEIBLHOTO
npeoOpasoBates

HewncmpaBHOCTB COOTBETCTBYIOIIETO
COM-nopta [I3BM

ITpou3BecTH MPOBEPKY MCIIPABHOCTH
kabens RS-232C. B cinyqae
HEOOXOIUMOCTH YCTPAHUTh
HOBpEXICHHE

[IpoBepuTh QYHKIIMOHUPOBAHUE
M3MEPUTEIBHOTO IIPeoOpa3oBaTens

ITpoBepuTh GyHKIHOHUPOBAHKE
unaTepdetica RS-232C y [I9BM
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11 CHEHU®UKALIUSA 3AKA3A

PacxonomepHas moBepoyHasi yCTaHOBKa

TOCMAPT-PY- -
MakcumanbHBIi pacxo, M3/4 60
(momudukanms) 200
PC.A A
Koncrpyktusnoe ucnonuenune PC.B B
pabouero croma Nel  PC.C C
Her 0
KoHCTpyKTHBHOE UCTIOTHEHHE PC.A A
pabouero crona Ne2 PC.B B
Her
KoHcTpyKTHBHOE HCIIOIHEHNE PC.A
pabodero croyia Ne3 PC.B

W > o

['mapocTaTHYeCKUN PEXUM

mer O
ectb 1

PexxuM cTaTmuecKoro B3BEIIMBaHUS

mer O
ectb 1

IIpumeyanue:

PC.A — onuHapHbIi pabounii CTOJM JJ1s1 YCTAaHOBKU AaTYMKOB pacxoaa 10 y S0mm;

PC.B — caBoenHBbIi pabounii cTon ¢ pyHKIMEH peBepca MOTOKA JJIsl YCTAaHOBKU JaTYHKOB

pacxona g0 [y 50mwm;

PC.C — onunapHbIil pabouuii CTOM JIJIs1 yCTAHOBKHU AaTUYUKOB pacxonaa 1o Jdy 150mm.

HpI/IMCp 3aIllOJITHCHUA CHCI_II/I(I)I/IKaL[I/II/I 3aKasa:

TICMAPT-PY-200-C-A-0-0-0 — pacxogomepHasi TOBEpOYHasi YCTAHOBKA C MAKCHMAJIbHBIM

Bocpou3BoauMbIM pacxoioMm 200 m3/a (mogudukanus TOCMAPT-PY-200), paGouwuii cton Nel -

OJIMHAPHBIN C BO3MOXHOCTBIO YCTAHOBKH JTaTYUKOB pacxona a0 Ay 150mm, pabounii cton Ne2 -
OJIMHApHBIN C BO3MOKHOCTBIO YCTAaHOBKU AaTYMKOB pacxonaa a0 Jy 50mmMm, 6e3 pabouero crosna

Ne 3, 6e3 rupoCcTaTUYECKOro peknma, 0e3 peKuMa CTaTUYECKOTO B3BEIITMBAHMS.
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NPUJIOKEHMUME A. Onucanune nporpammHoro ooecneuenuss AUK

IIporpamma 1151 noBepkM (KAJUOPOBKH) PACX0OMEPHbIX KAHAJIOB METOA0M CJAMYEHUS

Hcnonusiemsrii daiin Obr.exe.

||cor~11 [*][ noaxnwunms und | @ | [un-1[+][ Pacxoa (F10) |ia;:5'; |:|‘
Obpasuosbiit pacxoa: 0.0623 M3/4  Gmax (Fa)[0.s =]
o w3/ [ 20 % 050 61 = 0.1246 n3t
| CTapT | HMCNo 3HAKOB! G2 = 0.0000 mM3/4

- G3 = 0.0000 M3/

CpeaHWA pacxon: 0.124560 e
Bpema namepeHna: 21.000 ED]

[Tocne 3amycka mporpammsl HeoOxoaumo ykazare COM mopt (COM1, COM2...), K KOTOpOMY
noaxiroueH UMY u Haxkats kHONKy «lloakarountes UITU». [1pu 3TOM 3HaUOK @ usmenurcs na ®.

Bribpars o6pasuossiii mpubop (MII-1, UII-2...). [Ing mpocMoTpa TEKYyLIETro pacxoia W YacTOTHI
Hakath KHOINIKY «Pacxoa(F10)» niu kaonky F10 Ha knaBuarype.

Pacmm¢poBka mosei u KHOIOK MPOTpaMMBbl:
+ OOpa3noBkIii pacxoa — pacxos, H3MepsaeMslii BriopanasM UIT (OCH) B M%/u;
+ Gmax (F9) — makcuMambHBIH pacxos nosepsieMoro CH B M%/4;
* CrapT — 3ammyckaeT Ipolecc U3MepeHus;
* Ymnciio 3HaKOB — YKCIIO 3HAKOB MOCIe 3ansToi B noje CpeaHuii pacxon;

* Cpeanmii pacxoa — yCpeTHEHHBIN pacxo/l 3a BpeMs u3mepeHus (mosie Bpems nuzmepenns) B
M/
* Bpemsi u3mepeHusi — BpeMsl U3BMEPEHHUSI B CEKyHAaX.

* ABTOOCTAaHOB — IIpHU YCTAHOBKEC I'aJIOYKHW aKTHUBUPYCTCA IOJIC, B KOTOPOM YCTAaHABJIMBACTCA
BpEMs B CCKYHIAX, MMOCJIIC KOTOPOTO CHET aBTOMATUYCCKU OCTAHABIIMBACTCH

* Jlannble B (ailyi — npu aKTUBAUMHU ITOTO IOJSA B JUPEKTOPUH MPOTPAMMbI CO3/1a€TCS
TeKCTOBBIN (haiin ¢ umeHeM «~Gobrl.txt», B KOTOpBIl MOCIEIOBATEIBHO 3aMKUCHIBAIOTCS
M3MepeHHbIEe 3HaYeHHs 00pa3ll0BOT0 pacxo/a.
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IIporpamma noBepku (KaauOPOBKU) METOA0OM CTATHYECKOT0 B3BEeIIMBAHUSA (B T.4. VISl IOBEPKHU
ICH ycTaHOBKH)

Hcnonusemsrii ¢aitn ObrStartStop.exe.

|'” Pacxon J

-|cor~f|1 =] noaknwounrs uny | € | | (S

ObpasyoBbii pacxos: 0.0000 mM3/4

| | Yucno JHHHUE:E

CpeAlHWiA pacxon:

Bpema naMepeHua:

[Tocne 3amycka mporpammsl HeoOxoaumo ykazate COM mnopt (COM1, COM2...), k KOTOpomy
noakatodyeH MUY u Haxates kHONKy «Iloakmouurs UITY». IIpu 3ToM 3Ha4OK @ usmenurcs na @,

BriOpars o6pasnoseiii npubop (MII-1, UII-2...). [Ins mpocMoTpa TEKyIIEero pacxoaa HaXarb
KHOIKY «Pacxom.

PacmmdpoBka mnosel U KHOMOK MIPOTrPaMMBI:
+ OOpa3uoBkIii pacxoa — pacxos, H3MepsaeMslii BriopanasiM UIT (OCH) B M%/u;
* OOHyIUTH — OOHYJISET YCpeIHEHHBIH pacxo B rosie CpeaHuii pacxon;
* Ynciio 3HaKOB — YKCIIO 3HAKOB MOCIE 3arsToi B noje CpeaHuii pacxon;
* Cpeanmii pacxoa — yCpeJHEHHBIN pacxo/l 3a BpeMsi u3mepeHus (mosie Bpems nuzmepenns) B
M/
Bpemsi usmepenusi — BpeMs U3MEpPEHUS B CEKYH IaX.

HporpaMMa AJISl MOBEPKHA YaCTOTHOT'0 BbIX0/Aa

Hcnonusiemsrii daiin PovFr_G_Excel.exe.

||COM1 |*||I‘In:n.u.|<nm'-me MI'I‘-I| 6 | ||'| |Han::T|:n:|H|<:a L'1I'I|| Pacxon (F10) | Ll Kanmipoeka ‘
COpasUoELFA pacxog: 0,0000 M3y | CAPOCHTE H3MEREHA |

Friax: Grmax!

KL M3 M2 N/ CocT. | Go,M3Y Gu,m3A MNarp, o Fiu,elfy] THam,o  am,

2.000 16.000 1 F1i 0 MpoTakon
2.000 16.000 2 Fe ] NpoTokaon
2.000 16.000 3 F3 0 MpoTokan
2.000 16.000 4 F4 0 MpoTokan
2.000 16.000 5 FE ] MNpoTokaon
2.000 16.000 & F6 0 MpoTokon

[Tocne 3amycka mporpammsbl HeoOxoqumo ykazate COM mopt (COM1, COM2...), kK KOTOpOMY
noaxmodeH UMY u naxats kaonky «Iogkmounts UITUy. Ipu stoM 30240k @ usmenntcs na @.

YCTaHOBUTH pacxoJ B MPOJMBHOW BETKE, COOTBETCTBYIOIIMM TMIEPBOM TOUYKE MOBEPKH (IUIs
MpocMoTpa 00pa3IoBOro pacxojaa B MPOJHUBHOW BETKE HEOOXOIUMO BBIOpATh OOpa3IloBHIN MPUOOP
(AII-1, II-2...) u HaxaTh kHONIKY «Pacxon (F10)» (kHomka F10 Ha ki1aBuaType KOMIbIOTEpA)).

YcranoBute Fmax u Gmax, amst 4ero ycTaHOBUTH Kypcop B PEIaKTHPYEMOE I0JIe, BBECTH HYKHOE
3HA4YCHHUE U HAXKATh KHONIKY «BBOX».
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3anycTuTh Ipolecc NOBepKU HaxkaTheM kKHonku F7. ITpu aToM nmpousoiijer 3amyck cyera ajs Bcex
npubopos, noakmoueHHbIXx kK UITY. [{ns 3amycka moBepku nmepBoro nprudopa HEOOXOJMMO M HaXaTh
kHONKY «F1» (F2 mst Broporo nmpubopa u T.11.). Bpems u3amepenust B KaJJ0il TOUKe yCTaHaBINBACTCS
B COOTBETCTBUU C METOJHMKOW MOBEPKH HA MOBEPSIEMBII IPUOOpP.

OcTaHOBHTH TIpOIIECC MOBEPKH HakatueM kHomku F8. [Ipu 3ToM mporpamMma OCTaHOBUT CUET ISt
BCEX NMPHUOOPOB M PACCUMUTACT MOTPEIHOCTh. JJIi OcTaHOBa cyeTa MepBoro npudopa HEOOXOIUMO
Ha)kaTh KHONIKY «F1» (F2 mis Broporo mpubopa u T.1.). Jlis OTMEHBI M3MEPEHHS HEOOXOAUMO HaKaTh
KHOTIKY «X». B 3TOM cityuae u3Mepenne HeoOX0IuMO MTOBTOPHUTH.

AHaOTHYHBIM O6p3.30M MMpOBOAUTCA TIIOBECPKA B OCTAJIbHBIX TOYKax. I[J'IH Ka)I(,Z[Oﬁ TOYKH
HCOGXOI[I/IMO BBIIIOJIHUTDb TPHU U3MCPCHUA.

Jlis BbIBOA MPOTOKOJIAa HeoOxonuMo HaxkaTh KHONKY «IIpor.» Ilpu 3TOM mporpamMmMa BbIBEAET
OKHO, B KOTOpPOM He0oOXOoAMMO BbIOpaTh TpeOyemblii Tum mporokona. Ilocie 3toro mporpamma
copMuUpyeT MPOTOKOJI MIOBEPKHU U dKCTopTHpyeT ero B Microsoft Excel.

HporpaMMa AJISl MOBEPKHU UMITYJILCHOI'O BBIXOda

Hcnonusemsrii ¢aitn POVN_V_EXxcel.exe.

“COMl |"|||_|I:I.£I.KJ'II-D‘-IHTb l-'II'I'—|| 9 | ||*|| Hactpoika K || Facxon (F10) | ‘

COpasuUoELF pacxod: 0,0000 M3y CICTAHOE:! MMM, |-:ﬁpu:u:mb H3ME|:|EHHH|

Bec:

nfmn | Me m/ Coct. | WoBp,m3 Muae,md Norp, 99 Go,m3d Trem,c|  MuamMn

0.500 1 F1i MpaT.
0.500 o F= MpoT.
0,500 3 F3 MpoT.
0.500 4 F4 MpaT.
0.500 = FE MpaT.
0.500 £ F& MpoT.

[Tocne 3amycka mporpammsl HeoOxoaumo ykazate COM mopt (COM1, COM2...), kK KOTOpOMY
noaxmodeH UMY u naxars kaonky «Iogkmounts UTTU». Ipu stoM 3Ha40k @ usmenntcs na @.

YCTaHOBUTH pacxoJ B MPOJIMBHOW BETKE, COOTBETCTBYIOIIMM TIEPBOM TOYKE MOBEpKH (s
MpocMoOTpa 00pa3IoOBOr0 pacxojaa B IMPOJMBHOW BETKE HEOOXOIUMO BHIOpATh OOpa3loBHIN MPUOOP
(ATI-1, AATI-2...) u HaxxaTh kHOMKY «Pacxox (F10)» (knonka F10 Ha kIaBHaType KOMIIBIOTEPA)).

VYcTaHoBUTH Bec uMImyJibca «Bec: /UMy, yka3aHHBIM B METOJIMKE MOBEPKH, IS YErO YCTAHOBUTH
KypCOp B pEAAKTUPYEMOE T10JI€, BBECTH HY>KHOE 3HaUEHHE U Ha)XKaTh KHONIKY « BBoa».

YcTaHoBUTH B MPpUOOPE BEC UMITYJICA, COOTBETCTBYIOIIMHI YCTAHOBJIEHHOMY B TIPOTPaMMe.

VY CTaHOBUTH KOJIMYECTBO HMITYJIbCOB B Mmojie «OCTaHOB:» NpUHMMAas B pacueT BEC HUMIIYJbCA,
pacxoJ 1 He00X0AUMOE BpeMsl IOBEPKHU.

3amycTuTh Ipoliecc NOBepKU HaxkaTheM kHonku F7. ITpu 3ToM nmpousoiifer 3amyck cuera A Bcex
npubopoB, noakmodeHHbx k UITY. J{ns 3amycka nmoBepku nepBoro nmprudopa He0OOXOIMMO U HaXaTb
kHoOTKy «F1» (F2 mst Broporo mpubopa u T.71.). Bpemst u3mMepeHus B KaKI0i TOYKE yCTaHABIMBACTCS
B COOTBETCTBUU C METOJIMKOM MOBEPKH HA MOBEPSIEMBbIil MpuoOp.

OcTaHOB Ipolecca MOBEPKU OCYIIECTBISAETCS aBTOMATHUUECKU I10CIIE U3MEPEHUS YCTAaHOBJIEHHOIO
KOJIMYECTBAa HMMITYJIbCOB B mojie «OcTaHoB:» (MpuU HEOOXOIMMOCTH OCTAaHOBHUTH IPOLECC MOBEPKH
MOXKHO HakaTueM KHomku F8). ITocne ocraHoBa mporpamMMa paccuuTaeT HOTPEIIHOCTb. J{JIs1 OTMEHBI
U3MepeHusl He0OX0AMMO HaXkaTh KHONKY «X». B aToM ciyyae nzmepenne HeoO0X0 MO MOBTOPUTD.
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AHaNoOruuHpIM 00pa3oM TMPOBOJUTCA TIOBEpKA B OCTAJIbHBIX TOYKax. g KaXIOW TOYKHU
HE0OXOIUMO BBITIOTHUTH TPU U3MEPECHHUS.

Jlyisa BbIBOA MPOTOKOJIAa HeoOxonuMo HaxkaTh KHONKY «IIpor.» Ilpu 3TOM mporpamMma BbIBEAET
OKHO, B KOTOpPOM HEOOXOAMMO BbIOpaTh TpeOyemblii Tum mporokona. [locme storo mporpamma
copMupyeT MPOTOKOJI MIOBEPKHU U dKCIopTHpYeT ero B Microsoft Excel.

HporpaMMa AJISl MOBEPKHU TOKOBOI'O BbIXO0/1a

Ucnonustemsrii paiin Povl_G_Excel.exe.

‘ |COM1 |*|| Moo EnH4YHTE MI'I‘-I,MI'IT| QQ | ||*|| Hactpoika MM || Pacxon | ‘

O6pazUoEbF packog: 0.0000 M2 /Y | CBpochTe Msmepenns |

dWanazoH
mh Gmax [N N/ Coct. | Go,m3Ad GMom3Ad Norp, 9 Inem,mA Twam,c

0-5|4-20]| 16,000 1 Fi MpaTokon
0-5|4-20]|16,000 o Fo MNpaTokon
0-5(4-201116,000 3 Fz3 MpoTokon
0-54-20]| 16,000 4 F4 MpaTokon
0-5|4-20]| 16,000 g Fg MNpaTokan
0-5(4-20(116,000 6 F& MpoTokon

[Tocne 3amycka mporpammsl HeoOxoaumo ykazate COM mopt (COM1, COM2...), Kk KOTOpomy
noaxiroueH UIIT u Haxars kHonky «Hoakarwouyurs UITY, UIIT». [Ipu 3TOM 3HAUOK @ usMenuTcs

na @,

YCTaHOBUTH pacxoJ B MPOJMBHOW BETKE, COOTBETCTBYIOIIMM TIEPBOM TOYKE MOBEpKH (s
MpocMoTpa 00pa3IoBOr0 pacxojaa B MPOJMBHOW BETKE HEOOXOIUMO BHIOpATh OOpa3lloBHIN MPUOOP
(ATI-1, ATI-2...) u HaxxaTh kHOMKy «Pacxox (F10)» (knonka F10 Ha kiIaBHaType KOMIIBIOTEPA)).

VYcTaHOBUTH 1Mana3oH TOKOBOTO Bbixofa «/{uamazon, mA», yka3aHHbBIN B METOJIMKE MOBEPKH, IS
4ero KJIMKHYTb JIEBOW KHOIIKOM MBILIH 110 HYXKHOMY IIOJIIO.

YcranoBute GMax, Ui 4ero yCTaHOBUTH KypcOp B pENaKTUPyeMOe IIojie, BBECTH HYXKHOE
3HAYEHHUE U HAXKATh KHONIKY «BBOx».

3amycTUTh POIECC TIOBEPKH HaXKaTHeM KHOMKHU F7. TIpu 3TOM mpom30MIeT 3aImyCcK cyeTa Jiisi BCeX
npubopoB, noakmodeHHbx k UITY. J{ns 3amycka moBepku mepBoro mpudopa HEoOXOIUMO U HaXaThb
kHonKy «F1» (F2 mis Broporo npubopa u T.1.).

OcTaHOBUTH TIPOIECC MOBEPKU HakatueM kKHomku F8. IIpu sToM mporpamMma OCTaHOBUT CUET st
BCceX MpHUOOPOB M paccUMTaeT MOrpemHocTh. JlJii ocTaHOBa cueTa mepBoro mpubopa HEOOXOIUMO
HakaTh KHOTNIKY «F1» (F2 miis Broporo mpubopa u T.1.). st OTMEHBI M3MEpeHHs HE0OX0IUMO HaXaTh
KHOTIKY «X». B 3TOM citydae usmeperne Heo0X0IMMO TTOBTOPUTb.

AHaJTOrHYHBIM 06pa30M MNpOBOAUTCA TMOBEPKa B OCTAJIbHBIX TOYKaX. ﬂﬂﬂ KaX(Z[Oﬁ TOYKH
HGO6XOI[I/IMO BBIITIOJTHUTD TPHU U3MCPCHU.

JIns BBIBOZA MPOTOKOJAa HeoOxoauMo Haxkarh KHONKY «IIpot.» Ilpm 3TOM mporpamMma BhIBEIET
OKHO, B KOTOPOM HeoOXoauMo BbIOpaTh TpeOyeMmblili Tum mnpoTokoina. [locime storo mporpamma
copMHpyeT MPOTOKOJ MOBEPKH U 3Kcroptupyet ero B Microsoft Excel.
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IIPUJIOKEHHE B. Cxembl noakiaoyenniit AUK

CrpyKTypHas cxeMa aBTOMaTH3NPOBAHHOTO N3MEPHUTEIHHO-BRIUUCIUTENBHOTO KoMITIekca (AWK)

fin

YcaoBHBIC 0003HAYCHUS

PC - pacxomomep-CUETUHK;

IP — sTanoHHbIE PACXOIOMEPHI;

TB — nosepsieMble TPHOOPHI ¢ TOKOBBIM BBIXOJIOM;
MIT1+I1T16 — noBepsieMbie PHUOOPHI HAa pabodeM CTOJIE;

JIC — 1uHMH CBSI3H,

PC RS-232
I
1101}
AUK
f
JP
RS-485
I Anpantep
AHTep el cHbI i RS-232
ADAM
PC RS-485
Puc. A

Komnbrorep
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NPUJIOKEHMUME B. llIkad ynpaBjieHuss HacocaMu U aBTOMATHKOM

OO0muii BUI
Hagnucu B pamkax. Havano.
_feeps ;
\ Hag- TeKkcT Hagnucu. Kon.
. nucu
L1 OnekTponutaHue. ®asa L1 1
L2 | 3nekTponutanue. ®aza L2 1
L3 | OnexrponuTaHue. ®asa L3 1
yes H2 | 3nexrtpoaeurarens Hacoca H2 1
% H3 |anexrpogsuraTens Hacoca H3 1
Cron
$ H4| 3nekrpogsurarens Hacoca H4 1
H5| 3nextpoasuratent Hacoca H5 1
ypoBeHA
H6| Gnexrpopeuratens Hacoca HE 1
Hanopn—«meemxocm lacurenw nynhcaum J Pabouas eMKOC'hJ p A
- — [T H7 | 3nexrpogsuratens Hacoca HY 1
$ Pabouas émkocTb
i1
| [ HE 1| HanopHas émkocTb 1 1
| —=F—
J I @ HEZ HanopHas émkocTs 2 1
- [T11| M acuTtens nynscauunni 1 2
[T12| M acuTtens nynscaumn 2 2
N3] Macwutens nynbcaunin 3 2
M-k| Mpusmok B noasane 1
Bua Ha BHyTpeHHHE IJIOCKOCTH HIUTA
_ Oeepp
\ B
¥ A
3HL 2HL  1HL
o & O - o
' ] 2a 26
HL7 HL6 HL5 HL4 HL3 HL2
SB7.1 SB6.1 SB5.1 SB4.1 SB3.1 SB2.1
: [€} P N
SB72 SB6.2 SB5.2 SB4.2 SB3.2 SB2.2 el ke lef o = g )
1 w
e u @ ~</) ) »H (23N N7} 9] 5] 8
o
N -
K2
HLO  HL18 HL16 HL14 HL12 HL11 XS1
~| g e - j{;
@ @ O 1) e gl < e | 2 :[ vz |
KK7 [KK5 [KK3 ‘ \
HL8  HL17 HL15 HL13 Ha;o T KK6 | KK4]
@ : D 782 /
1 | xT1.1 ‘;’J \
— / AN
/ N
— | v
600* 600* / L
- — e | ————— / ] \
[ Ynop ES-35 L _Peiika ycraHoBouHas
~ TS35
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NPUJIOKEHMUE I'. Cxema siekTprueckunx coequHenuiit BYMII, Ha3HauyeHMe U PacCIoJIOKeHne

OpPraHoB ynpaBJIeHUsl
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