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LEAH

o CoxpaHHOCTb npoAaykTa (1):

KOHTPOAb 3a HeCaHKLUMOHHUPOBaHHbIM AOCTYNMOM K pe3epByapam,
TpybonpoBogam, apmaTtype;

KOHTPOAb 3a repMeTUYHOCTLIH pe3epByapoB, Tpyb, apmaTypbl B pe-
anbHOM peXnumMme BPeMEHM;

CHW)XEeHHe 10 BO3MOXHOCTH MOTepb 3a CYET UCMapeHUss U OCTaTKOB
NpoAyKTa B TPAHCNOPTMUPYEMbIX EMKOCTSAX NPU CINUBE;

aBTOMAaTU3aLUua U3MepPeHUH NPy NpuemMke, oTnycke, ukcaumsi cobbl-
TUIA (M3MEHEHNsI NOKa3aHUN AaTYMKOB),

PuKcauusa pe3yAabTaToB U3MEPEHUN B pearbHOM peXXxume BPpeMeHMU
BMAEOHabNoaeHUs 3a OEeNCTBUSMU OnepaTopoB CrMBLUMKOB, HanuB-
LLINKOB.

o UamepeHnue npoaykra (2):
npu npuemMke;
npu oTnycKe;
npyu CHATUMN OCTaTKOB;
npu BHYTPEHHEH nepekKayke.

o YCAOBMA H3mepeHuH (3):

duKcauma rpaHuL, U3MEPUTEAbHBIX CXeM Npu Npuemke, OTMYCKe,
BHYTPEHHEN nepekayke;

MOCTOSAHHOE 3aMoAHEHHUE U3MEPHUTEAbHbIX CXeM MPOAYKTOM;
UCKAOYEHHE 3aBO3AYLUUBAHUSA U3MEPUTEAbHBIX CXeM;
UCKAOYEHHEe 06paTHbIX MOTOKOB B NU3MEePUTENbHbIX CXeMax;
HaAu4yue NoBepoYHOro o60pyAoBaHUA U METOAUK MOBEPKHU;
TOYHOCTb U3MEPEHUM;

aBTOMaTHYecKas puKcaLusl pe3yAbTaToB U3MEPEHUM;

obecneyeHne U KOHTPOAb 3a c6pPOCOM NMPoAYKTa N3 3aMKHYTbIX 00b-
€MOB, BCneacTaue TemnepaTypHbIX BO3OEUCTBUN.
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BBEAEHUE

I/IsmepeHme KonuyectBa nNpoAaykta m ero CoOXpaHHOCTb B CUCTEME Hecherlpo-
D,yKTOO6eCI'Ie‘-IeHVIFI HaxXoaunTCA, K CoXalleHU, Aarieko apyr oT gpyra. Kak npasuIo,
3a COXPaHHOCTb MNMpOoAyKTa OTBEYAOT MaTepunaribHO OTBETCTBEHHbIE J11LA. 310 B OC-
HOBHOM ornepaTtopbl, MAalUMHUCTHI.

MeTponorn oTBevalT 3a NPaBUNbHOCTb U3MEPEHWUN, €CNN TakoBble NPOU3BO-
aarca. B wactHoctn, npuem ot XK/ TpaHcnopTa B 60MbWMHCTBE Cry4YaeB Mpou3Bo-
antca no gokymeHtam. Cama >K/[ uuctepHa MMeeT TONbKO pacHeTHY BMECTU-
MOCTb, HUKEM He NOLTBEPXKAEHHYIO.

Ecnu paccmaTpuBath Kaxabli aTan nepeBanku NpoaykTa (Npuemka, XxpaHeHue,
oTnyck, TpaHcnopTupoBaHmne o A3C, xpaHeHne Ha A3C n po3HWYHBIN OTNycK). Ha
HEKOTOpbIX 3Tanax B YacTu AOCTOBEPHOCTU N3MEPEHUS AOCTUIIN OYEHb BbICOKUX pe-
3ynbTaToB, NOSIBUIUCH y>Ke TpeboBaHWs No norpeliHoctn nameperun +0,15 % — ato
OTNyCK NpoAyKTa B aBTOUMUCTEPHbl. Ha Apyrnx atanax, B YaCTHOCTU: NMpPUeMKU, Xpa-
HEHUSA N TPAHCNOPTUPOBaHUSA — pe3yrbTaTbl JOBOSIbHO CKPOMHbIE.

Ecnu nogxoguTte K onepauusam rnepesanku Npogykra ¢ no3vuum ero CoOXpaHHo-
CTW, T.€. UCKITIOYEHNA NMOTEPb OT NPOSIMBOB, BOPOBCTBA, UCMApPEHNd, TO TOYHOCTb U3-
MepeHun 3oecb MMmeeT Bonblioe 3HadYeHne, HO He ocHOBHoe. OCHOBHOE 3HayeHue
3eCb UMeeT 3aliuTa OT HECaAHKUMOHMPOBAHHOIO AO0CTYyNa, UCKIMYEHNe NporMBoB U
ncnapenun. B yactHocTn B EBponenicknx ctpaHax (PpaHuus, NepmaHus) BoobLue He
NPUMEHSAIOTCH MacCoOMepbl, BCE y4MTbIBAETCA Npu nomMom TypobuH n o6bLEMHUKOB C
YYETOM TemnepaTypHbIX (pakTopoB.

Ho ¢ no3uuumn coxpaHHOCTM NpoaykTa npy nepesarnke NPUHATHI O4eHb Cepbes-
Hble Mepbl U BNOXEHbl 3Ha4YMUTENbHbIE CPEACTBA, NO3BOMSAOLLME UMETb BanaHc npo-
AYKTa NpakTuyeckn B Ntobo MOMEHT BPEMEHW.

OTO KOHTPOJSIb 3a COCTOSIHUEM pe3epByapoB, MoNiHas aBTOMaTu3auusi oTnycka
1N ohopMIeHNs1 AOKYMEHTOB, BUAEOHAbN0AeHEe, ANEeKTPOHHOE NnomobupoBaHme aB-
TOLMUCTEPH, YTUNN3aLmMs NapoBO3AYLLUHbIX CMECEN.

Mbi, 3aBO4-Npou3BOANTESb, NOEM TaKkKe B 3TOM HanpaBfieHUN.
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1. ObOPYAOBAHUE U HASHAYEHME

CywecTByloline rvapaBnnuyeckne Cxembl MPOAYKTONpoBOAOB HedTebasbl Mo-
CTPOEHbl Ha OCHOBE MPUMEHEHUSA LEeHTPann3oBaHHOM HACOCHOW CTaHUWW, COCTOS-
LLIEe M3 HECKOJSIbKMX HAacOCOB MO KONUYECTBY nepeBanmBaemMblx nNpoaykToB. CooTBeT-
CTBEHHO KaX[bli 3MeKTpoHacoc C cuctemon TpybonpoBoAoB M 3a4BUXKEK coeauHs-
eTCsa CO CIMBHOW 3CcTakagon v pesepByapamu. Kak npasuno, AnnHa BcacbiBaloLWmX
TpybonpoBoaoB UMeeT BoMbLUYy0 NPOTSKEHHOCTL U COOTBETCTBEHHO OOMbLUYIO Be-
NNYMHY TMOPaBAMYEcKoro conpoTmaneHns. CKOpoCTb OABWKEHUS XMAOKOCTU BO BCa-
CbiBalOLMX TpybonpoBogax B CUIy MX SOCTAaTOMHO G0ONbLUOW MPOTSXKEHHOCTU OOSK-
Ha OblITb MeHee 1 M/cek., a AnameTpbl TPyObONpPOBOLOB COOTBETCTBEHHO OOSMKHbI
ObITb 60MbLLE YEM HaMOpPHbIE.

Mpn ckaumBaHun npopykTa m3 rpynnel XK/ UnUCTEPH B curny pasHOW BeNUYMHbI
rmapasBriMyeckux COnpoTUBIIEHUI TPyDOONPOBOAOB OTAENbHbIE LUCTEPHbLI OMOPOXHS-
IOTCS paHblle N Yepe3 HUX NPOUCXOOMT nonajaHue Bo3dyxa B NPOAYKT. OTO Hapy-
WwaeTt paboTy Hacoca 1 He NO3BOSISIET NPON3BOAUTL OOBEKTMBHbLIN YYET KONMYecTBa
NPUHMMaEMOro NPoayKTa.

[Npepnaraemasi TEXHONOIMMSA NMPUEMKN, y4yéTa, XpaHeHMa 1 oTrnycka npoaykra no-
3BOJIAET:

1. MONHOCTBLIO UCKNIYUTL 3aBO3AYyLUMBaAHME TPyOONPOBOAOB.
[MepeBecTn BCe TpybONpOBOAbI M3 KAaTErOPUN BCAChIBAOLLMX B HAMOpPHbIE.
Mpon3BoanTb OOGBEKTUBHBIN YYET NPoAYyKTa NP NPUEMKE N OTMYyCKe.

CHM3UTb CTOMMOCTbL CTPOUTENBCTBA N 000pyaoBaHusa HedTebasbl.

o oo b

YMEHbLNTb JKCMnJiyaTaunoHHbIE pacxodbl 3a CYET 3KOHOMMUMU OINEeKTPO3HeEp-
r’Mn, NONHOW aBToMaTmusaunm npoueccoB U KOHTPOJIA.

o

Mcnonb3oBaHne npu CTPoOUTENbCTBE U MOAepHU3aumm Hedptebasbl nlae-
nun: YTH, ACH-15I1, ACH 3aBoackon roTOBHOCTU B HECKOSbKO pa3 Cokpa-
LLIaeT CPOKN N CTOMMOCTb CTPOUTENLCTBA.

7. Tpy KOMMOHOBKE W MOHTaXe rmapaBnMYEcKon cxembl TPyOOnpoBOOOB He
TpebyeTcs NPOM3BOAMTL 3aka3 3anopHON apMaTypbl.

Bce HeobGxogumble 3anopHbie M Nepekritoyaolmne NoTokM YCTPOUCTBA BXOONAT B
KOMMMEKT Bbllle YKa3aHHbIX y3r10B B CMOHTMPOBAHHOM W UCMbITAHHOM COCTOSIHUWN.
HeobxogmMmo 3akasbiBaTb, MpY HEOOXOOMMOCTU, TONbKO 3a[BWXKKW, YCTaHaBnuBae-
Mbl€ HEMOCPEACTBEHHO Yy pe3epByapoB. [laHHble 3aABWXKKW C 3fEKTponpuBogamMm u
cucTeMamMm AUCTAHUMOHHOINO ynpaBreHns MoryT ObiTb MOCTaBMEHbI M3rOTOBUTENEM
nsgenun YMNH, ACH-15I n ACH no 3akasy notpebutens.
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'mapasnuyeckasa cuctema HedpTebasbl, AN KKAOW rpynnbl 6M3KUX MO CoCTaBy
NPOAYKTOB, COCTOUT U3 MPOAYKTOMNPOBOAOB COEOMHEHHBLIX C OObEeKTaMn MPUEMKM,
y4y€Ta 1 XpaHeHus, 1 BKIoYaeT B cebs crieyrome yCTaHOBKU U y3ribl:

YcTaHoBku cnvBa u nepekadku YIH;

Cuctembl nameperHna ACH-15r1;

YcTaHoBKkM Hanuea asToumnctepH ACH,;

CTPYKTYPA
HOBOW HE®TEBASbI

MmaopocTaTUYecKknin nsMepuTers Macchl.

Puc. 1
2. YCTAHOBKU CAMBA U NEPEKAYKMU YINH

YctaHoBkM cnuea U nepekadku YIH ycTtaHaBnmBaloTCs Ha CIMBHOW SCTakage
ans cnuea kaxgon XX/ unmctepHbl 1 NPy NOMOLLN COBCTBEHHbLIX MaHMGONbAOB NoA-
KntovarTcsa K pasHbiM Komnektopam cbopa npogykta M nogaynm ero Ha COOTBETCT-
BylOLLUME Y3Mbl Yy4Yé€Ta, KOTOpble COeAWHEHbl C COOTBETCTBYIOLWEW Tpynnon pe-
3epByapoB KOHKPETHOro npoaykra. TpybonpoBodbl OT MaHMGONbAOB YCTAaHOBOK
CnmMBa U nepekadkm 4o cooTBeTCTBYOWMX cuctem nsamepenms ACH-15 n pesepsya-
POB SIBNSATCS HaMopHbIMK TpybonpoBogaMun M OOMKHbI ObiTb BCerga 3anosiHeHbl
npoayktoMm. MNMoakntoyeHme n 3anyck yctaHosok YIH k XX/[ unctepHe npomnsBoguTtcs
nocnenoBaTenNbHO OAHa 3a Apyron B ndon o4ep&OHOCTH, NP 3TOM Ha Nepeksya-
Tene yCTaHOBKW OTKPbIBAETCA KrnanaH COOTBETCTBYIOLLEro NpoaykTta U BKAOYaeTcs
anekTpoHacoc. NpoaykT noctynaet Ha cuctemy nameputenosHyto ACH-15I gaHHoro
npoaykTa, U3MEpPSIeTCA ero KonmyecTeBo (B eguHuuax Maccbl U 06bEMa) U OH Ha-
npasngetca B pe3epByap. KoHTponb 3a pgencteusamu onepartopa YIH ocy-
LLeCTBNSAETCH LEHTpann3oBaHHO M3 OnepaTopHOM Mo cpabaTtbiBaHWUIO OAaTYMKOB 3a-
3eMIieHnd, nepeknoyaTens notoka (NpoBepaeTcs NpaBUITIbHOCTb NoakntodeHus YIH
K KONNEeKTopy COOTBETCTBYHOLLEro NPoAyKTa) nocrne yero Jaétcsa paspelleHme Ha 3a-
nycK anekTpoHacoca. Bo3amoxHa npuémka n nsmepeHme npoaykra Kak u3 otaenbHON
XK/ uncTepHbl Tak 1 OT rpynnbl LUCTEPH.
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3nekmpoHacoc

O6pamkbii knanaH

CXEMA YIH
Puc 2 YctaHoBKa cnuBa u nepekaymBanus Hedtenpoayktos YITH

Puc 3. CtbikoBka yctaHoBku YIH ¢ aBToumcTepHou
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3. CACTEMA USMEPEHUA ACH-15I

3.1 HasHayeHue nsgenus

3.1.1 ACH-15I1 yctaHaBnuBaeTcs Ha TpybonpoBogax nepekayvku ogHOM MapKu
HeTeNPOOYKTOB N COEaUHSIET B eMHYI0 cuctemy yanbl nepekadvkn ot XK/ uncrepH
Tvna YIH, pe3sepByapbl XpaHeHUsa U yCTaHOBKM Hanuea asToumnctepH ACH.

3.1.2 Cuctema unamepenHuna ACH-15I1 npegHasHayeHa Ans yy4éta Konm4yecTBa
nNpoAayKTa B eANHULAX Macchl Npu NpUEMKe, XpaHeHUU, Bblgaye U nepekayke npoayk-
Ta U3 OQHOro pesepByapa B APYron, a Takke AN KOHTPONSA 3a COCTOSIHWEM repme-
TUYHOCTM pe3epByapa N coeauHUTENbHbIX TPyOOoNpoBOaOB.

K ACH
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3.1.3 Cucrtema mnameputenoHas ACH-15I1 coctouT n3 punbtpa rasootaenvrens,
MaccomMepa, afieKTpoHacoca, NPeLUn3noHHOro naMepuTerns gaBrieHus, nepekniovare-
NHA NOTOKOB (MaHudosbaa), NpnbopoB KOHTPONA 1 ynpasBlieHus.

3.1.4 ACH-15I1 moxeT obcnyxusaTb 40 12 y3noB npuémkm npoaykra ot XK/ unc-
TepH (YIH), ot 1 go 9-tn pesepByapoB 1 oT 1-ro o 3-x KaHanoB OAHOBPEMEHHOM
Bbldayn NpoAyKTa B aBTOLMCTEPHBI.

3.1.5 NameputenpvHasa cuctema ACH-15I1 BknovaeT: anemeHTbl yctaHoBok YIH
(knanaHbl U coeanHUTENbHbIE TPybonpoBoAbl OT KranaHoB MaHudgonsaos YIMH oo
ACH-15I1), anemeHTbl cuctembl namepeHus ACH-15l1. N3meputenbHaa cucrtema
BbINOSIHEHA MO CXeMe 3anofiHeHHbIX TPY6OonpoBOAOB U BKINOYAET B CebS:

- KnanaHbl MaHuobaoB yctaHoBokK YI1H;

- coeamHuTenbHble Tpydbonposoasl oT YIH go ACH-15T17,

- obpaTHbIn knanaH Ha Bxoge ACH-151T;

- dunbTp-rasooToenUTEnNb;

- Maccomep;

- nepekntoyaTenb NoTtoka (MaHudonba) Ha pesepByap unmn yctaHoskn ACH;

- coeanHuTenbHbIn Tpybonposog ot ACH-1511 go yctaHoBok ACH,;

- rugpasnuyeckue anemMmeHTbl yctaHoBkn ACH (n3meputens obbéma mn knanaH
pasgena npoaykra)
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Puc 6. Cxema nogkntoyeHust obopyaoBaHus
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Bce anemMeHTbl M3MepuUTENbLHON CUCTEMbI FepMETUYHbI U B COCTOAHUM MOKOS Ha-
XOOATCS Nof OCTaTOYHbIM rMOPaBIMYECKUM U3ObITOYHBLIM [aBrieHUEM, KOTOpPOe He-
NPepbIBHO KOHTPONUpyeTca AatyMkaMmn aasneHuns. IsmMeHeHne BennymHbl JaBrieHus
dukcupyetca SCADA cucTemon, NPOTOKONMPYETCS B peXnMe pearibHOro BpeMeHu U
ABNSIETCS CUrHANoOM O pasrepmeTusauum cuctembl TPyOOnpoOBOAOB UNU HECAHKLMO-
HMPOBAHHOIO JOCTYNa K NPOAYKTY.

3.1.6 NameputenbHas cuctema ACH-1511 BoinonHaeT 3 oyHKLNN:

1) ®yHKUMIO NPUEMKM NpoAYKTa MO N3MepuTesibHomy kaHany "lNpuém" n Bknio-

YyaeT B cebsa cnenyoLimne aremMeHTbl:

- knanaH YIH;

- Tpybonposog ot YIH go ACH-15[1;

- obpaTHbin knanaH ACH-15I1 (BxogHow);

- unbTp-ra3ooTaenuTens;

- MaccoMmep;

- obpaTHbin knanaH ACH-15I1 (BbixogHoR);

- pesepsyap (Tpybonposog ot ACH-15[1 oo pesepsyapa).
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Puc 7. Cxema npuémkm npoaykroB oT XK/ unctepH B pesepsyapbl 2 1 1
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2) DyHKUMIO OTrnycKa npoaykta no usmeputenbsHomMy kaHany "OTnyck" n BKIIO-
YyaeT B cebsa cnefyoLwne aremMeHTbI:

- pesepsyap (Tpybonposog ot ACH-15I1 go pesepsyapa);

- 9neKTpoHacoc;

- obpaTHbin knanaH ACH-15IT;

- dunbTp-rasooTaenuTens;

- obpaTHbIn knanaH ACH-15TT,

- Maccomep;

- Tpybonposoa ot ACH-15I1 go yctaHoskn ACH;

- rmgpasnuyeckue anemeHTtbl yctaHoBkn ACH (nameputens obbvéma wm knanaH
pasgena npoaykra).

C (Rl (Iom) (FEm) (1el) 1]
YR (%} YIIH ; YiH ﬁb) i IVIH ?) : ———i————————————é
B =

ﬂl} :unﬂwunpwn‘m E
PTiJIDB[P.'Ln,F31
[ '

P11

Puc 8. Cxema nogayun npoayKkToB 13 pesepsyapoB 2 1 1
B aBTOLMCTEPHbI COOTBETCTBEHHO

3) PYHKUMIO nepeKkavyku npoaykTa M3 OOHOro pesepByapa MOLKMHOYEHHOrO K
ACH-15I1 B gpyron 13 aTou rpynnbl pe3epByapoB, XpaHsLWen oauH BUA NPoayKTa,
OCYLLECTBIISIEMYIO MO MU3MepuTenbHOMY KaHany "lepekadvka" n BknwoyaeT B cebs
crnefyoLme areMeHTbl:

pesepByap-goHop (Tpybonposog ACH-15I1 oo pesepsyapa-goHopa);
COOTBETCTBYOWMI KnanaH MmaHndgonega ACH-15T11;

MaccoMep;

COOTBETCTBYOWMI KnanaH MmaHndonbga ACH-15T11;

Tpybonposog ot ACH-15l1 go pesepByapa-akuenTtopa.
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Puc 9. Cxema nepekayku npoayktos 1 n 3 ns pesepsyapa P3 B pesepsyap P1 un
n3 pesepsyapa P1 B pesepByap P3 cooTBETCTBEHHO

3.1.7 Ina cHATMA OocTaTKOB B pe3epByape NpuMMeHeHa rmapocratnyeckas cucrte-
Ma U3MepeHNss Maccbl COBMECTHO C MAacCOMEPOM, C MOMOLLbIO KOTOPOro Ha Kaxablu
pe3epByap ornpefenseTcs xapakTepuctvka B3nuBa B KoopauHatax macca - rmapo-
cTaTvyeckoe AaBfeHne nNpoaykTa B pe3epByape, onpeaensercs rno pasHoCTU noka-
3aHuIn Maccomepa 3a TpebyeMbl nepuoa: Mecsu, roq, AeHb 1 ap. no oopmyne:

Okn = OHn + [1n - Pkn

20e Okn - OoCTaTKM Ha KOHel, nepuoaa
OHnm - ocTaTKu Ha Ha4varno nepuoaa
rin - npuxopa npogykra
Pknn - pacxop npoaykrta

Macca ocTaTKoB NpoAyKTa Ha KOHel, nepuoda NoATBEpPXKOaeTCsa CUCTEMON n3me-
PEeHUs Maccbl MO BENUYNHE MMOPOCTAaTUYECKOrO AAaBIIEHNSA U XapaKTEPUCTUKE pe3ep-
Byapa Nno kKoopAanHaTam macca-gasneHue. ObpaboTka nokasaHunM maccomepa u ums-
MepuTens gasnenus npounssoautcs koHTponnepamu SCADA cuctemsbl, 1 onpeaene-
Hne GanaHca ABWXKEHMS NPoAYyKTa NO KaxaoMy pesepByapy M TUny npogykra onpe-
OENSETCsa eXXeaHeBHO MNu B Ntobor MOMEHT nNo TpeboBaHUIo.

3.1.8 KOHTpOnb 3a COCTOSIHMEM repMeTM4HOCTU TpybonpoBOAOB M pe3epByapa
OCYLLIeCTBIISETCH B pexume "OHs1atiH" MOCTOAHHO 3a UCKNIYEHNEM BPEMEHU MPUEM-
KN 1 oTnycka.
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3.2 TexHNYeCKMe XapaKTepUCTUKH

1. [Mpon3BoauUTENBHOCTL MPOKAYKN npoAayKTa He 6onee makcumarbHOWM npo-

yepe3 ACH-15I1 N3BOAUTENbHOCTU UCMOSb3Ye-
MOro maccomepa
2. | Konn4yecTtBo noakntoyaembliX yCTaHOBOK 1+12
YITH npu npuémke npoaykra
3. | CymmapHasi npon3BogMTenbHOCTb He BbllLle MakcumMaribHOW npo-
OAHOBPEMEHHO paboTaroLmx N3BOOUTESILHOCTU Maccomepa
yctaHoBokK YI1H
4. | NponsBoanTenbHOCTL OTNyCKa NpoaykTa COrfacHoO NpPou3BOANTENBHOCTU
MCNosib3yeMoro aneTpoHacoca
5. | KonnyecTtBo NoAKNIOYEHHbLIX YCTAHOBOK Ha- )
1+12
nunea Tuna ACH
6. | KonuyecTtBo ogHOBpeMeHHO paboTatoLmnx 1+3
yctaHoBOK ACH Ha oTnyck B aBTOLMCTEPHDI
7. | KonnyecTtBo obcnyxMBaembix pe3epByapoB 1+9
8. | [orpelHoCcTb U3MepeHnsa KonuyecTsa npo- + 095
AyKTa ’

4. OBLUAAl CHCTEMA YNPABAEHUA OBOPYAOBAHUEM "HOBOM

HEOTEBA3bI"

Pexnm pabotbl 06opyagoBaHust "HoBon HedbTebasbl" MO KaKaomy NPOAyKTy pas-
aenéd Ha 4 atana:

pexum "OxunaaHus";

pexum "lNMprémkun npogykra";

pexum "OTnycka npoaykTa" B aBTOLMUCTEPHDI;

pexum “lNepekadkn npoaykra" U3 OOHOro pesepByapa B OPYron on-
HOW rpynnbl NPOLYKTOB.

4.1 Pexxnm oXxXngaHus.

Pexum oxmnaaHusi Npy KOTOPOM MPOM3BOAUTCS HEMPEPbIBHbIA KOHTPOSb COCTOS-
HWUS1 JaTYMKOB 060pYyA0BaHUS:

AaTynkn gaeneHua B Tpybonposogax, coeauHaowmx YIMNH ¢ ACH-
1511;

AaTyvkM gaBneHnsa B TpybonpoBodax, COeauHSALWMX pesepByap C
ACH-15T1;

AaTynkn gasrneHna B TpybonpoBogax coeauHsitowmx ACH-15I1 ¢
ACH;

OAaTUYNKN COCTOSAHUSA (3aKpbliToe) knanaHoB MaHudgoneaos YIH, ACH-
1501.

KoHTponnep SCADA cuctembl onpaluvMBaeT COCTOSIHME MepeyvUCrieHHbIX gaTyu-
KOB CO CKOPOCTbIO 1 pa3 B MUHYTY, CPaBHMBAET €ro C 3afaHHbIM U PerMcTpupyeT B
pernctpatope cobbiTuin. B crnyyae OTKNOHEHW NapameTpoB BblOAAET MHAOPMAaLNIO
onepaTopy NyTém OoTOBpaXeHNa Ha MHEMOCXEME CO 3BYKOBbIM COMPOBOXAEHUEM.
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4.2 Pexxum npuémMKu npoaykra

Mpw nocTtynneHun Ha cnvB X/ unMcTepH C pasHbIMU MPOAYKTaMU LeHTpanbHbIn
onepatop SCADA cuctembl aHanuanpyeT MapkuM MOCTYNMBLUErO NPOAyKTa, pacno-
NOXEHNe LUMCTepPH, Ha3Ha4YaeT Homepa ycTaHoBok YIH, koTopble Heobxoammo noa-
kntovatb K XK/[] umctepHam, a Takke HoMepa KnanaHoB MaHUGONbAOB, KOTOPbLIE He-
obxoanmo oTKpbITb. OnpenensieT MapLUpyTbl NPOBOAKN NPOAYKTOB, T.e. BblbupaeT u
akTmsmpyeT cooTBeTcTBylowme yctaHoBku YITH, cuctembl namepenuna ACH-1511 u
HOMepa pe3epByapoB Npu MOMOLLM MPOrpaMMHOro nNpoaykra 1 MHEMOCXEM MPOBOA-
KW.

Mo OKOH4YaHWUIO 3TKUX paboT Ha BblbpaHHbIE Y3rbl NOAAETCA paspeLlleHme Ha npo-
BeaeHue onepaunn npnémkun. lNo gaHHOMY paspeLleHunto B Kaxxgom BbibpaHHom YTTH
n ACH-15I1 3anyckatotca ruapaBnuyeckme MMHUOIOKM, AaBNEHNEM KOTOPbIX NPOU3-
BOOMTCA OTKPbITUE cOOTBEeTCTBYOWMX KrnanaHoB KO. 3akpbiTve KranaHoB npou3Bo-
ANTCS aBTOMAaTMUYECKN NoLg AeNCTBUEM MPYXKUH.

Mpn noctynneHun curHana "3enéHoln ceetoamnon" Ha bokce yctaHoBku YITH Hux-
HUW onepaTop CNMBLLMK Npon3BoauT npucoeauHeHne ronoskn YIH k knanany X/[
UMCTEepHbl. BepxHnin onepatop OTKpbIBaeT KpbIwKy XK/ UMCTEPH U OTKPbIBaeT [OH-
HbIX KnanaH. [poayKT camMOTEKOM 3arnofnHaeT nonocTtn ycraHoBkn YIH un anektpoHa-
coca. [1pn aTom cpabaTtbiBaeT gaTynk Hann4ma npoaykrta u koHtponnep YIH Bolgaét
paspeLlueHne Ha BKINYeHne areKTpoHacoca.

OnepaTtop-CnNuBLLKMK BKINOYaeT anekTpoHacoc. [locne BKIIYeHUs aneKkTpoHacoca
yepes HECKOSbKO CeKyHA NogaéTcsl KOMaH4a Ha OTKpbITUE COOTBETCTBYHOLUUX Knana-
HOB ycTaHOBOK YITH, KoTopble COeauHAIOT BbIXOQHOW NaTpyboK Hacoca ¢ COOTBETCT-
BYHOLLUMM MpoayKTonpoBogoM. [locne oTkpbITUA knanaHa maHudonsga YIH ot gar-
4YMKa OTKPLITUS MHPOPMaLMS NOCTYNaeT B LeHTparibHbI KOHTPOIINep, KOTOpbIn OaéT
KOMaHAy Ha OTKpbITME COOTBETCTBYHOLUUX KranaHoB B MaHUMONbAE CUCTEMbI U3Me-
peHna ACH-15I1. Takum oBGpasom, NpoayKT HaunMHaeT OBWXKEHME Yepe3 Maccomep
ACH-15I1.

AHanornyHbim o6pasom NPoOn3BOANTCS NOAKOYEHNE OCTarbHbIX YyCcTaHoBOK YITH
k cootBeTcTBYtoWMM ACH-15I1 n pesepByapam. 1o mepe NogkNYeHnsa no odepeam
ycTaHoBOK YI1H k ogHOMYy y3ny y4éTta Npon3BoaUTESNIbHOCTb NPOKAYKN yBenn4MBaeT-
Csl 4O 3HA4YeHus1 MakCMManbHOro pacxoga maccomepa. B atom cnyyae Heob6xoanmmo
BbKAaTb HEKOTOpOEe Bpems ANs OKoHYaHus cnmBa nepBou K/ unmctepHbl n npo-
aorkaTb noaknodeHne creayowmx. [pomsBoauTenbHOCTL M3MEPEHUST pacxoda
ACH-15I1 BblbupaeTcs npu 3akase. YYET KONMYecTBa CyMMapHO CAUTOro NMpoaykTa
dukenpyetca SCADA cuctemon. OctaHoBka yctaHoBOK YITH nponsBoauTtca aBToma-
TMYECKN No cpabaTbiBaHUIO AAaTYMKOB HANM4mMsa NpoayKra nepes HacoCoMm.
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4.3 Pexxum oTrnycka npoaykKta B aBTOLUCTEPHbI

Mpu nyckoHanagke obopygoBaHWS MPOM3BOOUTCA MporpamMHasl KoHUrypauus
obopyaoBaHus, T.e. B MaMATU CUCTEMbI YNpaBIieHUA NPONUCLIBAKOTCH BCE AATUYNKU U
NCMNONHUTENbHbIE MEeXaHU3Mbl U anropuTMbl MX paboTbl. Takum obpasom, Kaxabii
BMA NPOAYKTa Npu oTNycKe B aBTOUUCTEPHbI NOAa&Tcs Yepes cBou TpybonpoBoabl Ha
COOTBETCTBYIOLLUNE U3IMEPUTENbHbIE KaHarbl, B COCTaB KOTOPbIX BXOOAT 3NEMEHThI
ACH-15I1 n yctaHoBok Hanvea ACH.

HUHkRAA 3amy3Ka JarpysKauepes sepxHMii NIk
uenes NOHHbIK KNanan

Puc. 10. OTnyck npoayKkTa B aBTOLMUCTEPHbI

[Mpn nepeBoge cuUCTEMbI ynpaBneHUs B PeXuUM OTMycKa ornepaTtop AOSMKEH Ha-
3Ha4YMTb HOMepa COOTBETCTBYIOLIMX pe3epByapoB MO KaXOoMy MNPOAYKTY, HoMmepa
cooTBeTCTBYOWMX cnucteM namepenna ACH-15I n Homepa knanaHoB maHudonbaa
B ACH-15[1 1 cBg3aTb uUx ¢ KaHanamMmu oTrnycka COOTBETCTBYHOLLUX YCTAHOBOK Hanvea
ACH.

yepes AOHHbIA KNanan

Puc. 11. cnonHeHna nameputenbHbix komnnekcoB ACH no cnocoby 3arpy3ku

Takum obpasomM, PopMUpYOTCH U3MEPUTENbHbIE KaHamnbl AN KaXOoW TOYKU OT-
nycka UNu ONns Kaxaoro pykaBa BEPXHEro UMM HKHEro Hanumea. 3To MHGopMauus
dmKcmpyeTcs U U3MEHEHNsI MPOU3BOAATCS TONbKO NPU CMEHE pacxXodHbIX pe3epBya-
pOB.
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B pabouem pexume onepaTop 3agaéT BMA NpoaykTta, HOMep cTtoska (namepwu-
TENbHOro) M KoNM4ecTBo npoaykTa. lNMpu onpeaenéHHbIX YPOBHAX aBTOMaTU3aLuMu
3TN napamMeTpbl MOXeT 3agaBaTb M BoguTenb. EcTecTBeHHO, cuctema Oo 3TOro
OOSMKHA NPOU3BECTU MPOBEPKY COOTBETCTBUS aBTOLMUCTEPHbI TpeboBaHUAM Ha BO3-
MOXXHOCTb OTMyCKa NpoAaykKra.

B pexume "Otnyck" Bce 3agenicTBoBaHHble cuctembl namepeHnsa ACH-15l1 Haxo-
AATCS B aKTUBHOM COCTOSIHUU, T.€. KOHTPOSSepbl MO NoKasaHUSM SaTYMKOB OTKPbITUA
KrianaHoB MHAOPMMUPYIOT ornepaTtopa Ha MHEMOCXEME Kakon pesepByap 3a4enCTBO-
BaH Ha oTnyckK. [pu 3agaHun fo3bl OTNycKa NpoaykTa n oTpaboTke BoauTenem Heob-
XOOMMbIX MaHUNYNAUMIA U NOLKMHOYEHNI YCTAHOBOK HanuBea K aBToumnctepHam (ycra-
HOBKY HalMBHbIX PyKaBOB, TPanoB, KNeLwén 3aseMneHns, po3eToK KOHTPONA nepesu-
Ba) BoaAuTENeM, MpU Hanuuum paspelleHna OT LeHTpanbHOro ornepartopa, MnyTém
KHOMKWM NycK, nogaéTcs KoMaH4a Ha BKI0YEHME dNeKTpoHacoca COOTBETCTBYHOLLENO
ACH-15[1. locne 3anycka anekTpoHacoca 4yepe3 Manbli NPOMEXYTOK BpeMeHn (2-3
CeKyHAbl) NPON3BOANTCS OTKPbITUE COOTBETCTBYIOLMX KnanaHoB MaHudgonsga ACH-
151 n oTKpbITWE KnanaHa pasgena npoaykTa, KOTOpPbIM MO KOMaHAe KOHTpornnepa
oTnycka obecneymBaeT pexum OTMycKka, Manblii pacxod, HOMUHanbHbIN 3anporpam-
MUPOBAHHbIN pacxoq U Marnbll pacxoq B KOHLUe oTnycka. [MpoayKT aneKTpoHacocoMm
N3 COOTBETCTBYIOLLEro pesepByapa nogaétrcsa Ha maccomep ACH-1511 n no Tpybo-
npoBoJaM Ha YCTaHOBKY HanmBa. YCTaHOBKM Hanvea Tuna ACH paboTtatoT no cucte-
Me 3anofiHeHHOro TpybonpoBoaa, T.€. CKONbKO NPOAYKTa NofgaeTcsa B HEro Co BXoAa,
CTONbKO BbITECHSAETCS Ha BbIXOAe.

OcTaHoBKa nogayn npoaykra npv Hanvee aBTOLMCTEPH MPOU3BOAUTCSA MO He-
CKONbKUM KOMaHOaMm:

- OTKMNOYEHME KrneLwén 3a3eMreHus:;

- cpabaTbiBaHWE CUCTEMbI KOHTPOJIS1 YPOBHSI NpoAdyKTa B OTCeke aBToLmC-
TEPHbI;

- OTCYTCTBME CUrHana oT MaccoMepa B TEYEHUN 3 MUH.;

-~ OKOHYaHUIo BblOa4yn OO3bl;

- Ha)kaTueM KHOIMKK CTOM BoAUTENEM.

[Mpy HanuBe HECKOSMbKMX OTCEKOB 3afaHue [03bl NPOM3BOLMTCA MO KaXaoMy OT-
CEeKy C OCTaHOBKOM MO OKOH4YaHWio O03bl. [1pn nepexoge Ha HanvBe crnefyoLwero oT-
ceka BoauTerb nepecTaBniseT HanNMBHOW pykaB U HaxxumaeT kHorky "lMyck". Mpu oa-
HOBPEMEHHOM Hanvee OoT 1 0o 3 aBTOUMUCTEePH OOHMM BUAOM MNpPOAyKTa OT OOHOro
ACH-15I1, yctaHoBkn Hanuea ACH ocHalaoTca 06bEMHbIMU N3MEPUTENAMM KOMNK-
yectBa. Cucremorn SCADA pmKCUPYIOTCS MPOMEXYTKM BPEMEHU U KONMMYECTBO Mpo-
AyKTa npowejlulee 4Yyepes3 Kaxayl YCTaHOBKY HanvmBa 3a nepuos O4HOBPEMEHHOW
paboTbl. ObLlee KonMYecTBO NPoAYyKTa, B 4. Macchbl, OTNYLLEHHOEe B aBTOUUCTEPHbI
npu ogHOBpPEMeEHHOW paboTe onpegensieTcsa no maccomepy. o kaxgow aBToumc-
TepHe Macca npoAykra rnpowejuero npu oAHOBPEMEHHOM HamnuvBe ornpefenseTcs
rpornopyuoHasnbHoO 06bémam, rnpowedwum 3a rnepuod 0OHO8PEMEHHO20 OMITyCKa.

ctp. 16 u3 34



4.4 Pexxum nepekauku npoaykta U3 OogHOro pesepByapa B Apyron ogHowm
rpynnbl NPOAYyKTOB.

Pexunm "lNMepekayka" ocyluecTBnsgeTcs npu HeobxoaAnMMoCTU 0CcBOBOXAEHNA OOHO-
ro pesepsyapa 13 rpynnbl NPOAYKTOB B APYron 3Ton Xe rpynnbl. LleHTpanbHbIn one-
paTop NPOM3BOAUT NepeBo CUCTEMbI YNpaBrieHUs NyTEM BbiXo4a U3 PEXUMOB Npu-
éMKM M OoTnycka npoaykta. B pexume nepekayku BbibupaeTcs HOMep pesepByapa
AOHOpa 1 HoMep pesepByapa akuentopa n coorsetcteyowmmn ACH-15l1. Onepatop
aktnsmsnpyet ACH-15l1, B KOTOPOM KOHTPONMPYETCHA COCTOSIHME BCEX KNnamnaHoB Ma-
HMdONbaa B 3aKpbITOM COCTOSIHUW. 3anyCKaeTCsl 3fEeKTPOHACOC U B TEYEHUU He-
CKOJbKUX CEKYH MPOUCXOAUT OTKPbITUE COOTBETCTBYIOLMX KranaHoB MaHuUdonbaa
ACH-15I1. MNMpoaykT HacocoMm n3 pesepByapa-goHopa B pesepByap-akuenTtop noga-
&TcH Yyepe3 MaccomMep, TEM caMbiM onpeaensieTcs ero macca. OkoH4YaHuWe npouecca
nepekavkm nponcxoguT aBToMaTUYeckn No JaTtymKy 3aBo3gyLUMBaHMUA B ra3ooTaenu-
Tene.

Bce ykasaHHble peXmnmbl, HAaCTpoOMKa M NpoBepKka TOYHOCTUM CUCTEM U3MepUTEnb-
HbIx ACH-15I1 npu Bbinycke 6yoyT NnpoBOAMTLCS Ha 3aBoLe-U3roToBUTENe Mpu Bbl-
nycKke 3 npom3BoaCcTBa B COOTBETCTBUM CO CXeMOU, npuBeaeHHon Ha puc 12. Coot-
BETCTBEHHO OyaeT TeCTUpOBaTbCHA NPOrpamMMHbIA MPOAYKT ANA KOHKPETHOro obbek-
Ta, KaK ceryac Npomn3BOANTCA TeCTUPOBaHME TOYHOCTU Hanuea, NPOrpaMMHbIA NpPo-
AYKT U KOHTponbHasa cbopka yctaHoBok ACH. OkoHuyaTenbHas koHdurypaumusa cocra-
Ba cUCTeMbl ynpaBreHnst HedpTebasbl AOMKHA NPON3BOAUTLCA HA OObeKTe C yY4ETOM
BCEX MECTHbIX YCMNOBUI N pernaMmeHTOB.

Mepruk Mepix Mepritix
2 Lomd

k5
X
i
E

ACH
(@ X o
: 2000

ok £\
Lk Tt
ne M@J Y 100

Puc. 12. Cxema ucnbitaHma nosepkn ACH-15I1
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4.5. NapameTpbl 1 cocTaB
HoBOM HedpTebas3bl U TpaguLMOHHON HedhTebasbl

HoBas TpapnumoHHasn
Ne HanmeHoBaHue napameTpa HedbTe6a3a HethTe6a3a
1 | l'ogoBon 060opoT, M° 500 000 500 000
5 Cpeﬂ,HeM?Cﬂ'«IHbIVI JjGTHgIVI obopoTt 57 600 57 600
(CE30HHbIN NUKOBbLIN), M
MakcumanbHOe KOnnM4ecTBo npu-
3 | Humaembix XK/ umctepH B mecsu, 960 960
wT.
4 | Pexxum npunemkn, gHen / mec. 30 30
5 | Konnyectso X/l UMCTEPH B CyTKK 32 32
CnnBHoOM OpOHT 12 12
Konnyecto XX/[] uncrtepH, wt
beH3uH An95 BeH3nH An95
7 | Bugw! npoaykros beH3nH An93 beH3nH An93
OT neTtHee OT neTtHee
AT 3umHee OT 3umHee
2 pesepByapa BMeCTU- 2 pesepByapa BMeCTU-
MocCTbto 5000Mm° MOCTbto 5000Mm°
ana An9s ana An95
3 pesepByapa BMeCTU- 3 pesepByapa BMeCTU-
8 | PesepByapHbliit napk MOCTbto 5000m° MOCTbto 5000Mm°
ans An93 ans An93
3 pesepByapa BMeCTU- 3 pesepByapa BMeCTU-
MocTbto 5000Mm° MOCTbto 5000Mm°
ana AT ana AT
1 wr. ACH-15I1 100-
150 An95
9 KonunyectBo cuctem nsmeputerb- 1 wTt. ACH-15I1 150-300 o
HbiXx ACH-1511 An93
1 wt. ACH-15I1 150-300
Ot
1 cmeHa no 10 yac 6e3 1 cmeHa no 10 vac 6e3
10 | Pexxum oTnycka npoaykTa nepepbiBa nepepbisa
24 pab. gHA B Mec. 24 pab. oHA B Mec.
11 Cpe/:l,HFlFISBMeCTMMOCTb aBToOLUC- 30 30
TEPHbI, M
CpenHee Bpems 3arpy3kum 0gHON
12 | aBTOLMCTEPHBI NPU NPON3BOAN- 0,7 +1 0,7+1
TenbHocTW 75 M>/yac
13 KonuyecTtBo obcnyxnBaembix aB- 1916 1916
TOUMCTEPH B MecsL, LIT.
14 E'c;nmquTBo aBTOLMCTEPH B CYTKN, 80 80
KonnyecTtBoO HanNMBHbIX CTOSIKOB
(M3mepuTEnbHbIA KOMMNEKCOB)
15 | Ana An93 3 3
Ons An95 2 2
Ona OT 4 4
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4.6. dkoHoMuMYeckKkan acpdekTUBHOCTL NpoekTa «HoBasa HedpTebGaza»

HanmeHoBaHue oGopy,qOBava

He

HoBas
bTeba3a

TpapnumoHHasn
HedoTeba3a

CtoumMocTb
ThbIC. pyo.

L.

CtoumocTb
ThbIC. pyo.

YctaHoBku cnmBa YCH-150

16

1520

3agBWKKM C PYYHBIM NPUBOAOM
Oy150

48

5725

TpyObl OT yCTAHOBOK CnivBa A0
HacocHon (go ACH-1511) ~ 100m

151,3

Ay350
377x9

468

CTOMMOCTb OQHOr0 MNOrOHHOrO
MeTpa TpyObl

1,513

4,68

HacocHas ans ueHTpanusoBaH-
Hon HacocHon 6HOBB 300/500

6

9600

3aaBWXKKM C PyYHbIM NPUBOAOM
ans o6easku Hacocos [y200

833

3aaBWXKKM C PyYHbIM NPUBOAOM
ans o6easku Hacocos [y150

715,6

Cwunosble WwkKadbl € nyckopery-
nupyroLen annapaTtypomu

815,2

YctaHoBku YIH ¢ anekTtpoHaco-
camn, MaHudonbgamuM U Curo-
BbIMM  MOAYMsSIMA  NPOU3BOAU-
TenbHOCTbI0 50 M°/4, Ppa6=50m

12

6 240

10.

Y3anbl y4éta ACH-15I1 ¢ macco-
mepamum dy100 Q=350T/4
ACH-15I1100-150 - An95
ACH-15I1 150- 300 - An93
ACH-15I1150- 300 - AT

5100
6 300
7800

11.

YctaHoskn ACH-12BI" moaynb
[y100 ¢ HacoCHbIMK BriokaMn n
Maccomepamm

35 334

12.

YctaHoBkn ACH-12BI" mogynb
[y100 6e3 HacocHoro 6noka ¢
06BbEMHBIMU CHETYMKAMU

16 325

13.

Cuctema aBTomaTusauun (pabo-
Yee MecTO onepaTopa, nporpam-
MHbI MPOAYKT)

1400

14.

ABTOMaTMyeckoe ceBegeHue ba-
naHca 3a nepuopg BpeMeHu (me-
csu, AeHb, vac ...)

aa

HEeT

15.

KoHTpOsb 32 COXpaHHOCTbLIO

na

HEeT

16.

Pernctpauus cobbitnin

na

HEeT

UTOlO:

43 316

55 010,8

cTp.
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4.7. HoBas HecTeba3a. Pexxum npmemkn 12 XK/l umcrtepH

MpucoeaunHenune yctanoBok YCH npoussoautcsa nocnegosaTtenbHO
C OOHOBPEMEHHbLIM 3anycKoMm,
oTcoeguHeHne no mepe OCTaHOBKKM (cnuaa)

paduk pabotel 2-x onepaTopos

12 wm SCH = 24 . Ty
4166 ————— 7 " =l a6
10 mu — "‘ ' ‘T 0 mum
S T U | |
123 456 789 00N 0 ta
| 12 wm 9CH = 2y
Bperg omcoeduHenus
paduk paboTbl INEKTPOHACOCOB Motpebaenue
INEKTPOIHEPTHM
NGB KB [~ ——————— == J132 kBmy
\ I[éw 5= 3;1 Y
14 14 14 TR /

lpadMK NPOU3BOAMTEABHOCTU INEKTPOHACOCOB

Gmax= |
300 /4
hy
It M = 4y Bpems camBa 12 XA umuctepH
Padomawm 2 onepamopa
1 - cbepxy
1 - cHU3Y
lpaduk paborbl 2-Xx onepaTopos
075 0ees 037 0666 | 01
0166 a6
10 rue ; o 10 rum
] )
2 4 6 8 0w 1y
MPaduK NPON3BOAUTEALHOCTU SAEKTPOHACOCOB
Q=300m"/4 | \
. ¥
Ic UM = 2664 BpemsA camBa 12 XA umctepH
2132 kBm4
Padomawm 4 onepamapa
2 - chepxy
2 - cHU3Y
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4.8. TpagnumoHHasa HecpTeba3za. Pexxum npuemkn 12 X/ umctepH

24(14) 1y 24(1y)
MpucoeanneHne 12 XL ymctepH Otvayxa 12 OrcoegnHenne YCH
M umnctepH oT1 12 M/] ynetepH

_______ arn 3 _'paduk npoUsBoAUTEABHOCTH

o <3 S
R=720m"/"4 s e ok AL A / 3NEKTPOHACcoCoB

Mpaduk paboTbl IAEKTPOHACOCOB

N=150 kBm rd
2 Hacoca
no 75 kBt

CymmapHoe Bpems cauBa 54
npu pabore 2-x oneparopos
1 - cBepxy

1 - cHU3y

CymmapHoe BpemMs cauBa 34
npu pabore 4-x oneparopos
2 - cBepxy

2 - CHU3y

2150 KBT-4 cymmapHoe
norpebhreHue aHepruu
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4.9. Cxema pac4yeTta Mmaccbl npy ogHOBpPEMEHHOM OTNYyCKe NpoayKTa
yepe3 3 HaNMBHbIX CTOSIKa

M M3 Ms6 Mg M,
Maccomep zadarrHas doza no 1 cmosky V1, KOHEL. O/
7 Han cmosk i = 5 M. B8
H% O Jadanes doaa na 2 cmoaky Vs
Z Vs v
2 Ha/l CmosK
HI4. O KOHEL. O
Ve Ve Vo
3 Han cmosx
HOY Ol KOHEL. Ol
L sadaHag doza no 3 cmosky V3, '
1 Marraomon pramonaom o macei; 20 Anosa
1 Maccomep usmepaem oouim maccy) 2a fpems
OTCKa4EDES 3 Cmaske o naamHocms noadpma p M,=5iM M, . +M . +M, . +M,}
i 7 JOOGYKITI f lp =Ly #10 p 7Y 50 #7 9 # i
2 Macca npody 7 Mo V1M Y2 M ‘
. .{'H!',)S"S KIma g fmﬁf(y ??j bz = ?+L':?+t/} !;}+%+%+% f%f&
I Ma . 2 M= V2 s % by
L ffﬂﬁpﬂ meaﬂg fm&‘}}‘(_}j z’;$ JM_K,-!-V; .‘Afz}*%"_‘é*% ;‘{'E'f*‘i//f-{/g ! fr9
Vs Vs
4 Mnrra pnodivmn no 3 rmnown Ml - M _ L MM
4 Marca npodipana no 3 cmosky My Vi oy s oy M
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5. YCTAHOBKU ANl MTOBEPKU ACH-151

Ecnu octaHOBUTLCSA Ha 3TOM nop,po6H0, TO HYXHO O6paTVITb BHMMaHMe Ha obec-
Nne4yeHHOCTb Heche6a3 MeTpPOJIorM4eCKnMm o6opyp,osaHV|eM Ona KOHTPOJ1A TOYHO-
CTW OTNYyCKa, KaK B 00beMHbIX eanHuLax, Tak U B eanHuLax Maccbl. 9To yCTaHOBKa

nosepoyHasa YIM-2000. Bcero nx BbinyLweHo okono 100 ea. BHayane oHa Bbinyc-

Kanacb TOJIbKO A51A KOHTPOJA OTnyCKa B 0ObEMHBbIX egnHuULLIax, HO Ha NPOTAXXEeHNN
nocrnegHux 5 feT Mol npon3BognM ee O NOBEPKN USMEPUTEABHBIX KOMIIAEKCOB

ACH B egnHuyax obbema 1 Macchbl.

NpW BepXHem cnocobe Hanuea NPH HUKHEM cnocoGe Hanuea

Puc14 . Noeepka ACH 4yepes YIIM-2000 npu BEPXHEM U HUXKHEM
cnocobax Hanuea

OOHOBPEMEHHO C Mony4YeHneM MoOBepPOYHOro obopyaoBaHUs y notpedutenen u y
Hac cpa3sy BO3HUK psia npobneM, KoTopble Mbl ObICTPO PELLUIIN:

1) YeTkoe pasgeneHue rpaHuubl npoaykta npu otnycke «CBON-YyXXOM» Mpu
NMOMOLLIN YCTAHOBKM OTCEYHOro Peryrnmpyrowlero KnanaHa B BepXHen To4ke
YCTaHOBKM BepXHero Hanuea. [locne knanaHa oTNyLIEHHbIN NPOAYKT rpasu-
TaLUMOHHbBIM cocoboM CTeKkaeT B aBTOLMCTEPHY — 3TO NPOAYKT NOKynaTens;
A0 KnanaHa - 9T0 NpoaykT npogasua. [pn HWXKHEM HanuBe ToYka pasgena
npoaykTa — Cyxoun pasbém;
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Puc. 16. 'paHvua pasgena npogykra npy BepxXHeEM Hanuee

2)

3)

WNcknioyeHne obpaTHOro ABWXEHUSI MPoAyKTa B U3MEPUTENbHON CXxeme My-
TeM NpUMeHeHNss 06paTHOro KrnanaHa;

nOCTOFIHHyI-O 3anoJyiHAEMOCTb NMPOAYKTOM I/I3MepI/ITeJ'IbHOI7I 4acTun YyCTaHOBKA
oT 06paTHOFO KnanaHa nsaMepuTesia Kolim4ecTBa pr60|'|pOBO,D,a 0O 3aTBopa
OTCEeYHOro KnanaHa,

[erasaunsi npoaykTa B punbTpe-ra3ooTaennTene ¢ KOHTPoNiemM 3aBO3AyLLUN-
BaHUS Npy NOMOLLUM AaTymka npu cpabaTbiBaHUN KOTOPOro BCNEACTBME CHU-
)KEHUS YPOBHS XXMAKOCTU aBTOMaTUYECKN NpekpallaeTcsl NpoLecc namepe-
HUS;

[MopoepkaHve NOCTOSIHHOW BENUYUHBLI NPOU3BOAUTENBHOCTU HanuBa aBTo-
LUMCTEPHbI, 3anporpaMmMmMpoBaHHON MO pes3yrbTaTtaMm MyCKoHanagouHbIX pa-
6oT. [pon3BogMTENBHOCTL Hacoca nofayn NpoaykTa 3aBUMCUT OT crieayto-
LLIMX paKTOpPOB:

- BbICOTa B3MvBa NpoAayKTa B pe3epByape;
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- OuameTp v AnvHa TpyGonpoBoaa OT pe3epByapa [0 Hacoca.

Mpw nyckoHanagke noabupaeTcs NpoM3BOAUTENBHOCTL Hacoca NyTem nepenpo-
rpamMmupoBaHusl 6roka ynpaBrieHUst KnanaHoMm UCXOAA U3 ycroBuid GeckaBuTauu-
OHHOV paboThbl MPU HU3KOM YPOBHE B3NMBa NpoaykTa B pesepByape U Tpebyemoii
TOYHOCTM HanuBa. OTa BeNMYMHA NPOU3BOAUTENIBHOCTU OCTaeTCs NMOCTOSHHOW Mpu
aKkcnnyatauun. TOYHOCTb OTMyCKa PEKOMEHAYETCH KOHTPONMPOBaTb Mpu MycKoHa-
nagKe 1 Npu BbICOKOM YPOBHE B3M1Ba.

B HekoTopbIX cnyyasix Ha oAuH nogaroLumin TpybonpoBog noakntoYarTcs ABE UK
bonee ycTaHOBKWM HanuBa, B TakuxX Cry4vasix MOXeT HabniogaTbCsi OnycTolueHue
dunbTpa-razooTAenNUTENs OT NpoayKTa U Npu 3anycke Hacoca BeCb BO3AyX HE MO-
XET BbITU Yepe3 conso copoca Bo3ayxa 1 MOXET NpoTankMBaTbCa B U3MepUTENb-
HYI0 CXeMY 1 UCKaxaTb NokasaHus. B Takux crnyvyasix Mbl pekoMeHayeM ycTaHaBMNn-
BaTb Nepea HacocoM 06paTHbIN KnanaH-XonyLKy Ha KaXXgon yCTaHOBKe.

6. YNIPABAEHUE USMEPUTEAbBHBIMU KOMINAEKCAMMU

Cucrema ynpaBA€HUSA U3MeEPUTEAbHBIMHU KOMIIA€KCaMHM, pacnpeieneHHas, Ha-
pawmBaemas v BkrovaeT B ceba nporpammHbii npogykt APM onepatopa Hanvea
(paboyee mecTo onepaTtopa), KOTOpbIN yrpaBnseT BcemMu ycTtaHoBkamu. Benegcreue
MeXKaHarnbHOCTU BBELAEHO MOHATME «CTOPOHA Hanueay.
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Puc. 17. PacnpegenéHHasa cuctema ynpasrieHUs
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Kaxpas CTOpOHa HalnMBa He3aBUCUMO OT KOJIn4eCTBa KaHalloB M3MepEeHUA
YKOMMJ1EKTOBbLIBAETCA:

- NoAeBbIM MHOroKaHaAbHbIM KOHTpoanepoMm BYU, koTopblt oTBevaeT 3a
OTMYCK 3aaHun 003 U nogaepxaHue 3anporpaMMmMpoBaHHOW NMPOU3BOAUTESIbHOCTU
Nno KaXkioMy KaHasrly Ha CTOpPOHe HanmBa nyTeM Bbl4avn COOTBETCTBYHOLLMX KOMaHL,
Ha cMnoBon B6NoK ynpasneHns perynupytowmMm KnanaHom;

- bBAoKOM KOHTpOAs 3a3emneHnsa B3A, KOTOpbIM NPU NOOKMHOYEHUN KNewén K
aBTOUUCTEPHE pacro3HaeT Mo SMNEeKTPOEMKOCTU: YTO ITO He MeTannmMyeckun npeg-
MeT, a aBTOUMCTEPHA; KOHTPONMpPYeT LEeSIoOCTHOCTb Lenu 3a3eMieHus 1 gaet pas-
peLleHne unu 3anpeTt Ha paboTy Hacoca B obecneumBaromx nogadvy npogaykra Ha
n3mMepuTernbHble KaHasbl CTOPOHbI HanMBea.

- MoHuTopom HaauBa TMna MH 1-4, kOoTOpbIA TeCTUpyeT OaTYMKM YPOBHSA Ha

aBTOLMCTEPHE MPU HWXKHEM HanMBE Yepes3 MOLKIHOYEHHbIN K Hel kabenb ¢ pasbé-
MOM, a TaKke KOHTPONMPYET COCTOsSIHME OAaTYMKOB MepennBa npu BEPXHEM HanvBe.
BbixoAHble KOHTaKTbl MOHUTOPA MOAKMIOYEHbl B LieMb NUTAHMS KaTyllek nyckaTens
3MeKTpoHacocoB, obecneunmBaroLLMx nogayvy NpoayKkra Ha M3MepuTerbHble KaHanbl
CTOPOHbI HanvBea.

B cnyyae npumeHeHusi 6e3onepaTopHOM TEXHOMOMMW HanuBa aBTOLMCTEPH,
T.e. Bonee coBepLUEHHON CUCTEMbI YNpaBrneHUsi BEPXHEro YpOBHA Ha MOCTY HanvBea
MOXET yCTaHaBIMBaTbCA MHUHUTEPMMUHAA, Yepe3 KOTOpPbI BOAUTENb NOEHTUULMK-
pyeTca 1 NPou3BOAUT 3aJaHne [03 Hanuea no kaxaomy oTceky. [Npu aTom Heobxo-
ANMO MMETb Takne TepMUHanbl Ha Bbe3HbIX U Bble3HbIX BOpOTax HedpTebasbl AN
OTCINEeXMBaHUA 3a aBTOTPAHCMOPTOM W HarnpaBrieHNA aBTOLUCTEPHbI HA COOTBETCT-
BYIOLLMA NOCT HanvBea.

W““u“““nmmnneneﬂ“‘a WHH“““ MeTRONOIMN @!I-IHIIHII ROHTRONA W“““HH

HnoaaenHEn 3a3CMNEHNA NACHTHNKALMK
NPOU3BOAUTENRHOCTH BOANUTENA
HANWBa No KA:XA0MY KaHamy
Ha CTOPOKE HanWBa

BNOK ynpasnenna BnoK 3a3eMnenna Topmusan TC-002 Ex
Morirop HanHsa Mi-026x WWHMKSUWA (V) aBTouncTenH (63A)

Puc. 18. YnpaBneHne KkoMniekcamm namepuTeribHbIMU
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10.

11.

BbIBOADI:

Mpu cTpouTenbCcTBe HOBOW HedTebasbl UMM KanuTanbHOW MOAEPHU3ALMM
cTapon 3aTpaTthbl yMeHbluatoTcst Ha 30% 3a CYET KOMMNMEKTHOW NnocTaBku 060-
pyOoBaHUs, OTCYTCTBUS MOTPEOHOCTU CTPOUTENBCTBA HACOCHOW CTaHUUWU U
npuMeHeHust Tpyb MeHbLLero gnameTpa.

MoBbIaeTca TOYHOCTb U OO BLEKTUBHOCTb Y4YETA.

MoBbIWaeTCs KOHTPONb HaZ NpoLeccamMu NPUEMKM, OTNyCKa U XpPaHEHMS!.
MoBbIWaeTcs ypoBEHb aBTOMaTU3aLNN.

CHwkaeTcs YncneHHocTb obcnyxuBatoLero nepcoHana.

CHmxKalTcsa aKcnnyaTaumMoHHble pacxodbl 3a CYET CHMXKEHUST MOLLHOCTMU
arnekTpoaBuraTenemn HacocoB.

[ns peanusauum npoekTa Ha gencteyowen Hedptebaze HeobxoaMMO Npoms-
BECTU 3aMeHy YCTaHOBOK CNMBA W YCTAHOBUTb CUCTEMbI M3MEPUTESIbHbIE
ACH-15[1. B HacocHon coeamHnTb TpybonpoBOAbl COrflacHO cxemMbl U 3abno-
KnpoBaTb CyLEeCTBYHOLME Hacocbl. Maccomepbl BO3MOXHO MCMNOSb30BaTh TE,
KOTOPbIMU YK€ YKOMMINEKTOBaHbI YCTAHOBKM HanuBea.

BHyTpeHHWE nepekayky OCYLLECTBNSOTCSA B PEXUMe Nepekaykm oaHOro npo-
AyKTa U3 04HOro pesepByapa B ApYrow.

Bonpockl BKMNoYeHUst HOBOWM HedpTebasbl B MHOPMALMOHHYIO CETb KoMMa-
HUKW peLlaoTcs NpY 3aKnYeHnn 4orosopa.

PaspaboTKy npoekta KoHKpeTHon HedTebasbl obecneunBaetr OAO «[1lpom-
npnbop» uUnu gpyrme opraHn3awmm nog KOHTPOseM HaLMX CReLnanmcToB.

BasoBoe 06opyagoBaHMe: HacoChl, YCTaHOBKMW CNMBa, YCTAHOBKM Hanuea, psa
npubopoB cuctem 6GesonacHocTn, obopydoBaHME Ansi MeTPONorMyYecKkoro
obecrneyeHns B HacTosliLLiee BPpeMS BbinyckaeTcs CEPUMHO.

["eHepanbHbI OUPEKTop
OAO «[lMpomnpudop» H.N. KobbInknH
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7. AONOAHUTEABHOE OBOPYAOBAHME
7.1.0o3npoBaHune npucanok

YCTaHOBKM HanMBa U U3MepUTENbHblE KOMMIEKCbl MOryT KOMMSIEKTOBATbLCS
A03aTopamMu NPpUCaAOK AAA TOAYYEHUS BPeHAOBBIX TONAUB ynpaBA€HMSA, KOTOpble
BKMOYEHbI B CUCTEMY YNpaBfeHUss YCTaHOBOK. [lo3aTop COCTOUT M3 EMKOCTU BMe-
ctumocTbto 1000 nnTpoB, anekTpoHacoca ANS nogadn npucagkm v Oo3upyrowero
y3na, BKnoYaruwero punbTp, cHeTYmK, knanaH. Kpome Toro, 4o3aTop KOMMNEKTyeT-
Cs1 HACOCOM 1151 NepeKkayvkm Npucagkm n3 TpaHCNOPTHOM Tapbl B EMKOCTb XPaHEHUS!.

pedoxpanu-
MensHLIU

Emiocms
a

Puc. 19 Tlony4yeHne 6peHaoBLIX NPOAYKTOB NyTEM fO6aBNeHUst Npucagok.
[o3aTtop npucagok

YCTAHOEKS HENHE3
ACH-Moayms Oy 100

L e |

o

Puc. 20. Cxema nony4yeHna 6peHaoBbIX NPOAYKTOB NyTéM AoOaBneHus npmucaaox.

EMKOCTb XpaHeHVsI KOMMMEKTYeTCA CUCTeMON MoAAepXaHus Temnepatypbl u
ypoBHemepoM. [lo3upoBaHue MNpUCadKM OCYLLECTBMSAETCA MNOPLUMAMU MPOMOpLMO-
HanbHO MHTErpanbHbIM METOA0M.
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Puc. 21. dnarpamma nonyyeHust 6peHAoBbIX NPOAYyKTOB NyTéEM AobaBneHus npucagox.

ynpaBneHme AJo3npoBaHneM npon3sBoanTCA aBTOMaATUYECKU 4Hepel APM onepartopa
no 3agaHHoOW J03e OCHOBHOIo npoAaykKTa U 3aaHHOMY MPOLEHTY.

Puc. 22. YnpaBneHue HanmBHbIM TEPMUHASNOM.
MporpammHbIi npoayktT «APM onepaTopa Hanuea»

B HacTosilee Bpems npopabaTtbiBaeTcs BONPOC KOMMEKTaLMM YyCTaHOBOK Ha-
nvBa gos3atopamu Bblgadn cpeaHer npobbl B NpoLecce HanvMea aBTOLMUCTEPHbI, KOTO-
pasi B ka4yecTBe obpasLa npoaykta B 3anioMOMpoOBaHHON EMKOCTU MOXET XPaHUTLCS
Ha A3C 0o ncnonb3oBaHUs NOCTYNMBLLETO KONMYECTBA NPOAYKTA.

Bonpoc ero npumeHeHnsa 3a Bamu.
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7.2. U3mepeHue Mmacchbl XXUAKOCTU B pe3epByapax

Komnnekc nameputensHbii maccbl xugkoctn KUMX npegHasHayveH ona name-
pPeHNA MaccChbl XXUOKOCTU Yepesd naMepeHmne rmapoctaTtmyeckoro AaBreHuss B NpuaoH-
HOW TOYKE pe3epByapa U B ero ra3oBOM MPon3BoACTBE. TOYHOE N3MEPEHNE BENNYNH
nasrneHnsa obecneymBaeTcs AMHAMUYECKOM CUCTEMOKM TepmocTabunnsaumm npeobpa-
3oBaTenien gaBneHnn N maTeMaTuyeckum anroputMom obpaboTkM NOMyYEeHHbIX AaH-
HbIX.

- UamepuTens YPORHR

= AN “Aensra”

- MamepeHne HARNOEEPXHOCTHOrD
BABNOHWA

- HamepeHHE NPHACHHOTC SABRCHHA

- OnaparopHan

- Wikag ynpasnesmsn

Puc. 23. Komnnekc nameputensHbln Maccebl xungkoctu (KUMXK)
B pe3epByapax ntoboro tnna. Cxema.

KUMX BbinonHsieT cneayrowme pyHKLUK:

MU3nvepeHue AaBAeHUM B NPUOOHHONM U HaZ NOBEPXHOCTHOW YacTsX pe3epByapa;
nepBUYHYI 06paboTKy 3amepoB AaBA€HUU ¢ npeobpa3oBaHMeM B eQVHULIbI AaB-
NeHus;

nepeaayy AaHHbIX Ha KOMMbLOTEP.

Puc. 24. Komnnekc nameputensHbln Mmaccol xungkoctn (KUMX). doTo.
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[lanee BO3MOXHbI TpU BapuaHTa NpUMeEHeHUs 1 06paboTkn MHopMaLnN.

1)

2)

3)

4)

5)

6)

Mpn npuemke npoaykTa B pe3epByap 4Yepe3 maccomep paspabaTbiBaeTcs
nporpamma MnOCTPOEHUSI XapaKTEPUCTMKM pe3epByapa B KoopauHaTax
«OaBneHne maccay npu nodon opme pesepsyapa.

Mpn ncnonb3oBaHUN BepTUKalbHbIX Pe3epByapoB C MpaBUibHOW reomeT-
puen UMNUHAPUYECKON YacTu No KanvbpoBo4yHOM Tabnuue onpeaenseTcs
nnoLiaab ocpeaHEeHHOro cevyeHus no Bcel BbicoTe. [onyyeHHoe 3HaveHue
pa3HuLbl AaBAEeHWIA NPUAOHHOMO U HaA NOBEPXHOCTHOIO haKTUYECKN PaBHO
Becy cTtonba XuakocTu ¢ eQUHUYHOW NNoLLaabio OCHOBaAHMS, YTO MO3BOSS-
eT onpeaennTb Maccy 3TOro eAVUHUYHOro CTonba >KMAKOCTUM C eAMHUYHOW
nrowanbo OCHOBAHUS.

MepemHOXasa BblYMCINEHHYO Maccy cTonba ¢ eaAMHUYHONM NMnoLwanblo OCHO-
BaHWS Ha YyCpeOHEHHyl Mrolladb MOMepPeYHoro CeyeHus onpeaensieTcs
mMacca XpaHUMOW XUOKOCTW.

Mpy MCnonb3oBaHUN pe3epByapOB TFOPU3OHTANbLHOrO TUMA UMM OpPYrou
cdopMbl AN onpeaeneHuss Maccbl HeobxoaMma ycTaHoBKa YpOBHeEMepa U
Takxe Ucnonb3yeTcs kanMbpoBoyHas Tabnuua.

Mpn mcnonb3oBaHUM MOA3EMHOIO pe3epByapoB M OTCYTCTBUM AOCTyna K
BHELLIHEN CTOPOHE CTEHKM ucrnonb3yetca b6apboTax. [JaBneHne B NpuaoH-
HOM 0BnacTn M3MepsT C NOMOLLBbIO BapboTaxkHoW TPYOKKU, ONyLLLEHHON Ha
AHO, Yepe3 KOTOpYyH npokadmBaloT Bo3ayx. [JaBneHue, ycTaHOBMBLUEECS
npu NpokavyMBaHuMM, paBHO MPUOOHHOMY W UCMNONb3YeTCs AN BbIYUCIIEHMS
MacCCbl XpaHMMOro B pe3epByape NpoayKTa.

Mpwn ncnonb3oBaHWM pe3epByapoB C NMOHTOHOM, NocreaHun JobaBnseT Be-
NMYUHY N3MeEPSIEMOro AaBreHns. 34ecb HeobXoaMMO 3HaTb Ha KaKoW BbICO-
Te 3aBMCAET MOHTOH. [py 3TOM MPOUCXOAMT CKAYOK AaBMEHUs, YTO HeoO-
XOAMMO YYUTbIBATb MPU N3MEPEHUN MaCChI

Ha tynbckon Hedptebasze OAO «TynaHedTenpoaykr», Bxoasawmn B HK «Poc-
HeTb» NPOBOAMNNCL CPaBHUTENbHbIE UCMbITAHUS aHanornyHom cuctemol «End-
ress+Hauser» u Nnot 3b6-1 PY. lNokasaHus cpaBHMBanuch ¢ pesynbTaTtaMmu pyyYHbIX
namepeHun npu Bbicote B3nuea ot 0,8 Ao 9,3M Npu COOTBETCTBYIOLLEM U3MEPEHUN
maccbl npoaykta (6eHsnHa) ot 100 go 1250 1. CpaBHeHWe pe3ynbTaToB 415 BbICOT
B3NMBa Bblle YPOBHSA BCMMbITUA NOLAOHA Nokasaso paBHOLEHHOCTb MOKa3aHUK
pasnnyHbIX NPUOOpPOB.

Ha MeHbLlunx BbicoTax, T.e. Ang BbicoTbl 1,013M macca npoaykrta 131,6117. no-
rpewHocTb KMMXK coctasuna 0,24%, «Endress+Hauser» — 1,64% w lNnot 3b-1 PY
- 0,35%
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7.3. OcHaweHnsa aBTOLUNCTEPH NpudbopamMmm 6e3onacHOCTH

Mbl Ha npoTskeHun 10 net Beaem paboTtbl N0 060pyaOBaHMIO aBTOLMCTEPHDI
npubéopamm 6€30MacHOCTU: 3TO KPbILIKN OTCEKOB C Ntokamu anameTtpom 300mMm ans
repMETUYHON CTbIKOBKM HaNMMBHbLIX HAKOHEYHUKOB C 3a5fIMBHbLIM JIHOKOM, OCHaLLEHU-
€M aBTOUUCTEPH AblXaTeNbHbIMX YCTPONCTBAMUM, AOHHLIMWU KrnanaHaMmun ¢ NHEBMO-
yrnpaBfeHnemM Halwero npou3BOACTBa, MOSIHOCTbIO COOTBETCTBYIOLWIMM €Bponen-
cknm TpeboBaHMAM No 6€30MacHOCTU U MO LieHaM ropasao HUKE MMMOPTHbIX.

§

—

il

Kpsiwka AlKa o
ABTOUMCTEPHBI FRANMMNTaAL AaTUnK ypouHR

ey

NeeBMonMKAIOHATEAD

KAanas soHHbIH PoleTha gan cORIN AUTOUHCTORHE!
Kaanaw obparueri  © KOMTPOAAGDOM YCTAHOBKM NaANDa ACH Mepexopsuk

AP1- Ay80

HabGopwbiit GroK ynpagnenns naangons HAS0PHEIN GAOK ynpasseumA cAkaomM e

Puc. 25. Cxema ocHalleHnsa aBToumcTepH npnbopamm 6e3onacHoOCTU

Puc. 26. NNHeBMaTU4eckasi cuctema npegoTepaLleHns nepenmea aBToLMUCTEPHbI
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Puc. 27. SJ'IeKTDOHHaFI 3alunTa oT nepenoriHeHnA aBToOLMUCTEPHDbI

OpHako, no MHdopMauun 3aBOOOB-NPOM3BOAUTENEN, MO KAKUM-TO MPUYUHAM
A0 CaHKUMIA BCE paBHO 4acTb aBTOLMCTEPH KOMMeKToBanacb MMnopTom. B pesynb-
TaTe HeT BO3MOXHOCTM [0 HaCTOSILLLEro BPpEMEHW BbITECHATL MapOBO34YLUHYI0 CMECh
N OTBOOAUTb €€ KaKk MOXHO Jarnbllue OT aBTOUMCTEPHbI Npy Hanuee. NpumMeHsieMble Ko-
HMYECKME YNMOTHSLWMNE YCTPONCTBA HaNMBHbLIX HAKOHEYHMKOB He 3ddeKTUBHbI. VX
NpUTaLLMIM CIO4a MHOCTPaHHbIE KOMMaHUN.

AHanornyHaa kapTuHa npu opraHusaumm HwxHero Hanwmsa. [Jo HacTtosuiero
BPEMEHW BbINyCKalOTCA aBTOUMCTEPHbI, HE YKOMMIIEKTOBaHHbIE NOA4 3arpy3Ky Npoayk-
TOM CHWU3Y. XOTS Mbl NOCTaBMNAeM TakMe YCTaHOBKMW, KaK MpaBuno, ux akcnnyartaumsa
ocyulecTBnsieTcs ¢ 60MbWNUMN HapyLEeHUSIMX 1 cnyYan B3pbIBOB M 6ea npu macco-
BOM BHeLpEeHUN HUXHEro Hanvea ewwé snepeaun. Bcé aTo npomucxoamt ns-3a Hegoro-
HUMaHUA U HENOAroTOBMEHHOCTU NepcoHana Ha pa3HbiX YCNOBUAX yrpasBreHud, 3a-
KYMNKW 1 9KcnnyaTtauuun.

Cuutaem, yto 3a nocnegHve 10 neT BCce 3anafHble TEXHONMOMMN MOXHO Obifo
BHeOpWUTb Yy cebs. Y Hac gnst 3Toro Obinv BCce BO3MOXHOCTU, 3HAHWS, MOLLHOCTU, HO
He OblNo OCHOBHOIO — NOTPEOHOCTU U enaHus 3aka34vmkoB. MoxeT ObiTb, BO Bpemsi
CaHKUMin 06CTaHOBKA M3MEHUTCSH, @ MOXET ObITb, OyAyT 0XnaaHus!, Noka BbIPOBHUTCS
pybnb M CHUMYTCSI CaHKUMK, U BCE OyaeT NpoaoimkaTbCs No-CTapomy.

7.4. Cucrtema AJNIeKTPOHHOTIO nnOM6MpOBaHMﬂ aBTOUUCTEpPH

ABTOUMCTEPHA C MPOAYKTOM BO BpPEMS TPaAHCNOPTUPOBAHUSA HaxXoOUTCS MoA
BNacTbio Boantensa 6e3 KOHTponsa mssHe. MI3BecTHO, Bonbluoe KONMMYeCcTBO Clyyaes
HECaHKLMOHMPOBAHHOMO CcrivBa 60MbLWOro KonmyecTsa Npoaykrta BO BpeMsi onepauun
HanvBa 1 cnuBa NyTem NOAKMOYEHUS OOMONHUTENbHbIX eMKkocTern. C aTumMm npouec-
camu cnocob 6opbbbl TONLKO BHEAPEeHME NPOoLLEeCCOB n3mMepeHus npoaykra. Bo spe-
MS1 HanMBHbIX onepaunn 3To peluaeTcs yctaHoBkaMmun Hanvea Tuna ACH o yem roeo-
pUIochb paHee.

M3mepeHne B npouecce cnuea aBToumnctepHol Ha A3C — BOMPOC CIIOXHbIA U
Haxo4MTCA NOKa TOMbKO B COCTOAHUN SKCMEPUMEHTOB U NMomUcKa cnocoboB namepeHus.
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C ogHonm cTopoHbl 3agada He crioxHas. Mbl umeem Takoe obopygoBaHue u gocTura-
eM Heobxoammon To4YHoCTM y4é€Ta. OgHako Moka ewé yCTaHOBKM aoporue, 1 ganeko
He kaxgas A3C moxeT cebe no3BonuTb MX 3akynky. B npouecce cnvBa Takke Heob-
XOOAMMO KOHTPOSb 3a MOSHOTON cnuea. ATy MHAOPMALMIO BO3MOXHO NofyyaTtb TOfb-
KO Yepes3 YCTaHOBKY OaTYMKOB Hanuumsa nNpoaykTa B CMIMBHOM naTpybke u AaTyvMKoB
OTKPbITUA OOHHOMO KnanaHa.

KoHTponb 3a COCTOSAHMEM OTCEKOB aBTOLMCTEPHbI C NPOAYKTOM MOXET ocyLie-
CTBNATLCSA NYTEM YCTAHOBKM OATYMKOB OTKPbITUS NIOKOB, AOHHbLIX KNanaHoB U gaTtyu-
KOB Hanuumnsa npoayKTa B CNMBHbIX NaTtpybkax, KOTopble NOAKIYATCS K KOHTposne-
py aBTOLMCTEPHbI, @ nocrnegHui moxeT nmetb ceon moaysb GPS nnun NMTOHAC u no
TexHonorn GSM nepeefaeTt MHpOPMaLUIO HA cepBep X03sIMHa NPoAyKTa, 3aperucT-
pUpPOBaHHbLIN Yy npoBanaepa. LocTyn K HEMY OCYyLWeCTBAAeTCa Yepes naposn ¢ KOM-
nbtoTEPA, MOAKMIOYEHHOrO K MHTEPHET. Ha KoMnbioTepe OOSMKHa YyCTaHaBnMBaTbCs
nporpamma o6paboTkm nHopmMauum ¢ cepeepa 1 BbIXOAHOW MHTepdenc ee AomKeH
ObITb YAOOHLIM Ons ncnonb3oBaHnda. HeT cmbicna aHanm3anpoBaTb ONepaTopoM pen-
Cbl, B KOTOPbIX HE NPOUCXOANNO0 HUKAKNX HECAHKLMOHMPOBAHHbLIX 4ENCTBUM.
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Mbl npegnaraem 3aBogam-npoussoamtenam astoumnctepH NPA3, HE®AS, CEC-
MEJNb, 4ToGbI OHK 3aKynanu y Hac AOHHbIE KranaHbl U KPbILKN OTCEKOB, C YCTAHOBIEH-
HbIMM Ha HUX AaTyMKamMmn OTKpbITUS. OQHOBPEMEHHO 3aKynaTb AaTYMKW HanMyusi nNpo-
AyKTa B CNUBHbIX naTpybkax. Bcé aTo MOHTMpOBaTb NpW BbiMNyCke aBTO-LUCTEPHBI. Ta-
Kasg TexHosnorna oyaert geleBne, YeM 3amMeHa 3TUX NpubopoB Ha aBTO-LUCTEPHE, HAXO-
Asilenca B aKkcnnyatayuu.
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