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JlaHHO€ PYKOBOJCTBO MO 3Kcmutyatanuu (PO) npenHazHaueHo A1 03HaKOMIIEHHS 00CTTy-
YKUBAIOIIETO TIEpCOHaja C YCTPOMCTBOM, KOHCTPYKIIUEH, pab0TON M TEXHUUECKUM O0CTy>KHUBa-
HUEeM KoHTpoJuiepa HacocHoU ctanuun JJHK-3 (nanee — "npubop" unu "uznenue") ¢ Bepcueit
nporpammHoro obecrneuenus v0.20 u BeIIe.

W3nenue BbIycKaeTcs B ABYX MOAM(DUKALUAK, OTIUYAIOIIUXCS APYT OT Apyra HaIMYUeM
WM OTCYTCTBUEM HHTepdericHoro Moayis. Moauduxanus ¢ uatepdeiicHbIM MoysieM 0003Ha-
yaercs JJHK-3U, 6e3 unrepdeiicnoro monyns — JJHK-3.

[Ipumep noIHOTO HAUMEHOBAHMUSL:

koHTpoiep Mukponukce JTHK-3U I'CIIK.468263.105

K pabote ¢ uznenrem I0KHBI AOMYCKAThCS JIMLA, UMEIOIIKE TPYIITY 1O
anekTpobe3onacHocT He Huxe Il B coorBercTBUM ¢ nokymeHTamu “‘TIpaBuia TexHUYecKOi
AKCIUTyaTalliu 3JIEKTPOYCTAHOBOK moTpeduTenei” u “MexoTpacieBble MpaBWwia MO OXpaHE
TpyAa (mpaBuiia 6€30MaCHOCTH) MPH SKCILTyaTallUH 3JIEKTPOYCTAHOBOK , M U3YUYHBILHUE JTAHHOE
PYKOBOJCTBO.

OBLUI [TPOBOJI M3JIEJINS OJKIIIOYAETCS K HEUTPAJIM ITUTAIOILEN
CETU. OITACHOCTD ITPU ODKCIUTYATALMU U3AEJINA IPEACTABJIAIOT LEIN,
HAXOIAIIMECH 1TO HAIIPSDKEHMEM 220 1 380 B, A TAKIKE LIEITH ITPOBEPKIU
N30JIALNA.
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1 Onwucanwue u pabota
1.1 Hasnauenwue usgenus

Kontponnep nacocnoit cranumu [IHK-3 npengnasnauen nis ynpaBieHus paboToll U
3alIUThl OT aBapuil HACOCOB HEOOCITy’)KMBAaEMbIX OTKAUMBAIOLIMX HACOCHBIX cTaHIMH. W3nenne
JHK-3 nonnocteio 3amensiet uznenue [JHK-2. OcnoBnas 3amaua JIHK — noanepxanue ypoBHs
KHUJIKOCTH B pPe3epByape HE BBILIEC 33aJaHHOTO M NPENOTBpAllCHHE aBapuidl HacocoB. M3nenue
NpeIHa3HAYeHO JUIS YIpPaBICHHUS JBYMs HacocaMH B COCTaBe MHIKada yNpaBlIeHHs HAaCOCHOM
craniued. M3nenwe paccumtaHo Ha MoOHTaX B mkad Ha DIN-peliky. YpoBeHb KHUIAKOCTH B
pe3epByape onpeesnseTcs Mo YeThIpeM JJaTYnKaM YPOBHS (laTunkam Oaka).

W3znenue peanusyer cieayromue GyHKINU:

* TIEPEKJIFOUYEHUE 110 BHIOPAHHOMY JIITOPUTMY JBYX HACOCOB;
+ BO3MOXKHOCTb BBIOOpa aJropuT™Ma, OOECIEUMBAIOIIEI0 pPABHOMEPHBIH pacxoj
pecypca HacocoB (Kak 110 MOTOYacaM, TaK U 110 YHUCITY IyCKOB);
* 3aIUTY OT aBAPUNHBIX CUTyalHi, TAKUX KaK:
« MEpErpeB JIBUraTells HAacoca,
« TIOTAJIaHuE BOJBI B MACIISIHBIA KapTep Hacoca,
« INEpEenoHEHNE 0aKa C epeKauyruBaeMoin KHUIKOCTBIO,
+ OTCYTCTBHE NIEpPEKAYMBAEMOM KHUIAKOCTH (paboTa HacocoB "Ha Cyxyr"),
+ HEHCIIPaBHOCTH JATYMKOB HACOCOB M JATYMKOB YPOBHA Oaka,
« BBIXOJ] HAIIPSDKEHUS MUTAIOUIEH CETH 3a JOITyCTUMBIE TPAHUIIBI,
+ HempaBWiIbHas (a3upoBKa MHUTAIOLIEH ceTu (IyCK JABHUraTeneidl B OOpaTHYIO
CTOpOHY);
* YMEHBILIEHUE CONIPOTUBIICHUS U30JISALIMHU ABUTaTENs HACOCA;

* 3aIIOMUHAHUE MPOU3OLIEAIINX ABAPUNHBIX CUTYalUi;

+ CYETYMK MOTOYACOB I10 Ka)XJIOMY Hacocy;

+ HallOMHHAHHE O HEoOXOAUMOCTH OOCIyXKHMBaHHUS HAacocoB (IO BBIpaOOTKE
33JJaHHOTO KOJIMYE€CTBA MOTOYACOB);

« MOHUTOPMHI ~ COCTOSIHMS  JAaT4YMKOB, OOJEerdamomuil peMoOHT B  ciydae
BO3HUKHOBEHUS HEMCIPABHOCTH;

* yAAJIEHHBIA MOHUTOPHUHI COCTOSIHMS M3/EIUS U MOIKIOYEHHBIX K HEMY HaCOCOB II0
nocnenosarenbHoMy uHTepdeiicy (mus AHK-31);

+ yIAJIEHHOE YINpaBJIEHUE COCTOSSHUEM HAcOCOB U PEXKUMOM paboThl MO
nocienoBarenbHoMy uHTepdeiicy (as JHK-31);

* IPOOHBIE MTyCKU BBIKJIIOUEHHBIX HACOCOB.

Crniocob6amu 3aIMThI OT aBapUUHBIX CUTYyalUi SBIISIOTCS:

« Iepexo/ Ha CIELUabHBIA alropuTM palboThl, OOECIeUYMBAIOLIMNA MOAJEpKAHUE
YPOBHSI )KMIKOCTH JIaKe MPH HEHCIIPABHOCTHU JIBYX M3 YETHIPEX NATYUKOB YPOBHA Oaka M HE
JIOITy CKAIOLIU MOBPEXKIEHUSI HACOCOB;

* OTKJIFOYEHUE HacOCOB.

W3nenue npeaHa3HayeHO A COBMECTHOM palboOThl ¢ HacocamM, O0OpYyIOBaHHBIMU
natyukamu BiaxHoctu tuna CCO06 (mpoumsBoactBa HT® "MukpoHukc") W pe3UCTUBHBIM
TEPMOJIATYNKOM  (T€pMOJATYMKaMH) C  BOCXOJALIEH  XapaKTepUCTUKOH  (ptc-Tuma)
COTIPOTUBIICHUEM cpadaThiBaHus OKoio 2 KOm. Bo3moxkHbie THIBI TepMmoaatuyukoB: CT14-2,
TPII10, B59 u anajmorugnsle.

W3nenune nonnepkuBaeT 3a1aHHbIN ypPOBEHb JKUJKOCTH, ONUPAsICh Ha aHAJIU3 COCTOSHUS
4-x JTaTYUKOB YPOBHS >KHUIKOCTH, PACIOJIOKEHHBIX B OOCIYyKMBaeMOM pe3epByape (Jasee
"matynku Oaka"). B kadecTBe MJaTYMKOB Oaka WCIONB3YIOTCS TOIUTABKOBBIE JATYUKUA C
MEPEKIIIOYAIOIUMCS KOHTAKTOM. MOTyT HCIIOJIB30BAThCA KaK JATUYUKH C MaJIbIM TMCTEPE3UCOM
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(OAHOYPOBHEBBIE), TaK U C PETYIUPYEMbIM THCTEPE3UCOM (JIByXypOBHEBbIE). Takke BO3MOXKHO
NpUMEHEHWE JIaTIMKOB 0Oaka C OJHUM 3aMBIKAOIIUMCS KOHTaKTOM. B kadecTBe
OJTHOKOHTAKTHBIX JaTYUKOB B PsJE CIy4aeB MOTYT OBITh MCIOJIB30BAHBI KOHIYKTOMETPHUECKUE
natuuku (mojxpobHee B 1. 2.3.8).
Wznenue nuraercs ot ogHodazHOM ceTn nepeMeHHoro Toka 220 B u MoxeT ynpaBisTh
paboToii HacocoB, UMerONIMX Kak ogHodaszHoe (220B), Tak u Tpéxdasznoe (380 B) nurtanue.
Wznenue Taxke MO3BONSET yNpaBiATh pabOTON HACOCHOM CTaHIMU B YNPOIIEHHBIX
KOH(UTypausx:
« IPU HCHOJb30BAHUU HACOCOB, HE MMEIOUIMX JAaTYMKOB BIAKHOCTU U (WMJIH)
TEeMIepaTyphl;
* IPU YUCJIE JATYUKOB YPOBHS MEHEE YeThIpeX;
+ MPY HAJTUYHUH TOJBKO OJTHOTO Hacoca (0JHO-HAacOCHas KOHPUTyparus).
Heo0xonuMo y4yuTHIBaTh, YTO YHPOIIEHHBIE KOH(QUIYpAllMM CHIDKAIOT HAAEKHOCTD
paboTHl HACOCHOW CTAHIIUH.

1.2 TexHuyeckue XxapakTepUCTUKU

TeXHUYEeCKUE XapaKTePUCTUKN WU3JICITHS PUBEACHBI B Ta0HIIe 1.
Tabnuma 1

HawumenoBanue mapamerpa 3HayeHue

Hanpsbxenue nutanus usenus / (TOK NoTpeOieHus, He 6oee) 85-265 B/ (45 MA)

MaxkcuMalIbHBIN UIMTENIBHBIA TOK HArpy3KH, MMOIKIIOYAEMON K BBIBOAAM 23
& PY3KH, TIOX a He Oonee 1 A

llHl" I/I 24 HH2"
[IpenenbHO AOMYCTUMBINA KPAaTKOBPEMEHHBIN HEMOBTOPSIOIIUIACS TOK Harpys-

. weT1n wigAm He 6onee 40 A
KU, TOAKIIFouaeMoi k BeiBogam 23 "H1" u 24 "H2
MakcuManbHO J0MyCTUMOE HANpPsHKEHUE NMEPEeMEHHOTO TOKa Ha BBIBOAAX 25- 240 B
27 (pene "ABapus")
MaxkcumanbHO JOITyCTUMBIN ITePeMEHHBIA TOK MEXAy BbIBOAaMHU 25-27 2A
MuHUMAaNBEHO TOMYCTUMBIN EPEMEHHBIN TOK MEKy BbIBOAaMU 25-27 0,005 A
Tun 1aTyukoB TeMIepaTypsl PTC-tepmuctop
Tum 1aTYNKOB BIAKHOCTH "Mukponukc" CC06

MEPEKITHOYAOIINICS

KOHTAKT, 3aMBIKAIOIIIU -
C KOHTAKT, KOHIYKTO-
METPUYECKUH TaTYUK

Tun 1aT4uKkoB ypoBHA

Hampsixenue, mogaBacMoe Ha JATYUKH YPOBHS +5B
IToporoBsie CONPOTHUBIICHHUS IO BBIBOAAM JAaTYUKOB TeMIEpaTypbl (BBIBOABI 1 0.12-2.2 kOM
U 4), pa3aensionne COCTOSIHUS 3aMbIKaHHe — HOpMa — TieperpeB (0OpbhIB) ’ ’
[ToporoBeie COMPOTUBIICHUS 1O BBIBOJAM JATYMKOB BIAXXHOCTH (BBIBOIBI 2 U 100-50 kOM
5), pa3memIoNne COCTOSHUS OOPBIB — Macjo — BOJIa

[TapameTpbl pe3ncTopa, yCTAaHABIMBACMOTO B HACOC 100 kOMm +£5% 1 Bt

COHpOTI/IBJ'IGHI/IG MCKAY BbBIBOAAMH J[aTHWKa YPOBH!, PACIIO3HABACMOC KakK

MeHee 40 kOM
CUTHAJT "KOHTAKTHI 3aMKHYTHI"

COHpOTI/IBJ'IeHI/IC MCKAY BbBIBOAAMH JAaTHWKa YPOBHS, PAaCllIO3HABACMOC KakK

6onee 60 kOm
CUTHaN "KOHTaKThl pa30MKHYTHI"

ConpoTHBIeHHE B LIEMU U3MEPEHUS U30JISIMH, OTIpeiesieMoe KaK aBapus menee 900-1300 kOm
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HaumenoBanue napamMmeTpa 3HaueHue

Hanpsixenue, uenonb3yemMoe Npu U3MEPEHUH COITPOTUBIICHUS U30JISILIUN nynscupytomee + 270 B

Hepnoz[ BPEMCHU MCXKAY MPCAbIAYIIUM O6CJ'Iy>KI/IBaHI/ICM " IMOABJICHUEM HaA-

720 yacoB
MMOMHUHAHUS 0 HEOOXOAMMOCTH 00CITY)KHBaHHUS Hacoca

[epron BpeMeHH MEXy MOSBICHUEM HAIIOMUHAHUS O HEOOXOJIUMOCTH 00-
CJIy’KMBaHHUS HACOCA U 3aMTUChI0 MH(POPMAIKH 00 OTCYTCTBHH OOCITYKUBaHHUSI 50 gacoB
B IMaMSTh aBapuil

Tun nurtatomei cetu, A7 KOTOPOW MPOU3BOJUTCSA aHAIHM3 MOCIIEI0BATEIbHO- 50I'n 380 B, 3 ¢assr
cTd (a3 ¥ ypoBHEH HaNPsHKEHUH umu 220 B

JuanazoHbpl YCTaHOBOK HaIpsDKEHUM NUTAOLIE CeTH, B KOTOpPbIX ycTpoi-| 187-242 B, 176-253 B,

CTBO KOHTpOJIs (a3 gomyckaer padory JJHK 165-264 B, 154-275 B
TOYHOCTh UHAUKAIIMY HAMPSKEHUS MUTAIOUIEH ceTu +3 %
Juana3oH pabounx TeMIepaTyp munyc 20-55 °C
OTHOCHUTENbHAS BIAXXHOCTh BO3/IyXa He boxee 90% oes
KOHJICHCAllUU
T'abapurts! (0e3 yuéra y31I0B KpeTIeHHs) 115x113x59 mm
Macca, He Oonee 250r
CreneHb 3aluThl P20
By kmmMaTHuecKoro UCIOIHEHUS VXJI3.1
[Ipotokon ceszu (mmst JHK-31) Modbus RTU

RS485, ranpBannueckas

Tun uarepdeiica (ams JHK-31) passska 10 1000 B

1.3 CocraB uzuenusa

Wznenue sBiseTcss MOHOOJOYHBIM C Pa3beMHBIMH COCTMHUTENSIMU. lIpu ycTaHoBKe B
moudukarnmo JJHK-3 mnater nuarepdetica momyuaercs monudukarms JHK-31.

1.4 YcrpoiictBo u pabora

1.4.2 Tlpunuun neicTBus

Wz nenue MIPEICTABIISIET co0oi
MHUKPOIPOLIECCOPHOE YCTPOUCTBO c
MpEAyCTAaHOBICHHOW mporpamMmMmon. B wusnenuun
IIPUCYTCTBYIOT:

* BXOJBbI:

e JUIA AATYMKOB BJIAXHOCTH,
* U4 TaTYUKOB TEMIIEPATYPHI;
+ JUISL JaTYUKOB YPOBHS,
* YIpaBJICHUS MOJyaBTOMAaTHUYECKUM |

PEKHUMOM;
* U3MEPEHUS U30JIALINH;
+ MUTAIOLICH CETH;

*+ BBIXOJIBI:

° YIPaBJICHUA HACOCaAMMU, Pucynok 1 - Buennuii Bujg
+ CHUTHAJIM3AIlUH;
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- untepdeiic RS485 (mna momudukanuu JJTHK-31).

Bce Bxompl (32 HCKITIOYEHHEM BXO/IOB IMUTAIOIICH CETH) padoTalOT MO0 OJUHAKOBOM CXEME:
Ha BXOJl U3 U3JENHsl IIOAAETCS MOCTOSIHHOE HAIIPSDKEHUE U U3MEPAETCS MaJIeHUE HANPsIKEHUs Ha
MOJKJIIOYEHHON K 3ToMy Bxoay uenu. Mznenue 3anutbiBaetcs ot ¢asel A. K ¢azam B u C
MOJKJIIOYAIOTCS TOJIBKO BHICOKOOMHBIE U3MEPUTEIIBHBIE LIEMH.

Boixonpl ynpaBieHHs HacCOCaMH COJEPKaT CHUMHUCTOPBI, KOTOpbIE MOAAIOT HA HArpy3Ky,
NOJKIIOUEHHYI0 K JaHHbIM BbIXozaMm (hasy A. BpIXxoa curHaimzanuu HpeicTaBisieT coOoi
MIEPEKITIOYAOLUICS KOHTAKT pelie.

1.4.3 YcrporicTBo uznenus

W3nenve cMOHTHPOBAHO B IJIACTMAcCCOBOM Kopmyce (cM. pucyHoK 1). Bromb AmuHHBIX
CTOPOH KOpIlyCa YCTaHOBJICHBI pa3bE€MHbIC COCAMHUTENIM. B BepxHEM dYacTu KopIyca
pacmoioKeHbl MOHOXPOMHBIM rpaduueckuil skugkokpucramndeckuid muaukarop (OKKW) u
4eTbIpe KHOIIKM HaBUTaLlMU 10 MEHIO. M31enue MoxeT MOHTHpoOBaTbes kKak Ha DIN-peiiky, Tak u
Ha TuIockocTh. Habop 1 HacTEHHOTO MOHTaXka 3aKa3bIBaeTcsl OTnelbHO. M3nenue cocrout us
Tpex IUIaT, OCHOBHOM, IJaThl MHAMKALMU M IUIaThl MHTepdeiica. OCHOBHas mijara W IJjara
WHAMKAIMY TPUCYTCTBYIOT B 000UMX MOIM(UKALUAX W3IENUd, 1aara uHTepdeiica — TONbKO B
monudpukanuu JJTHK-3U.

HazHaueHue kjiemMM npuBeeHo B Tabuie 2.

Tabmuna 2
Homep | MapkupoBka Hasnauenue [Ipumeuanue
1 B |I[logkmrodyeHune gaTdMka BIaKHOCTH Hacoca |
2 Hacoc 1 T |TlogxaroueHue naTyuKa TeMIEpaTypsl Hacoca 1
3 O |IoaxmodyeHue obuiero NpoBoAa AaTIMKOB Hacoca 1
4 B IloaxnroueHne naTymMka BIAYKHOCTHU Hacoca 2
5 Hacoc 2 T |IloaxmroueHue naTyvka TeMIlepaTypbl Hacoca 2
6 O |IoxkirodeHnue o0Iero MPoBoOa TaTIMKOB Hacoca 2
7 H |TloxkmroyeHne KOHTaKTa HIKHETO ToyioxeHus /(b1
8 Jbl1 B |TlogkmroueHnue kKoHTakTa BepxHero monoxeHus b1
9 O |IMoxxkimrouenne odmero konrakra b1
10 H |IlogkmrodyeHne KOHTaKTa HIDKHETO monokeHus J[b2
11 b2 B |IloxgkmrodyeHue KOHTaKTa BEpXHeETo noioxenus J[b2
12 O |lloxgkmrodyenue obiiero konrakTa /b2
13 H |TloxkimroueHue KOHTaKTa HHXKHETO mojioxkeHus b3
14 b3 B | IloxkmroyeHne KOHTAaKTa BepxHero nojioxenus b3
15 O |IMoxkimroueHue odmiero kontakra J1b3
16 H |IlogkmiouyeHnne KOHTaKTa HIDKHETO moyoxkeHus /b4
17 J1b4 B |Ilomkmrouenne KOHTaKTa BepXHETo monoxeHus /(b4
18 O |lloxgkimroyenue obiiero konrakra JIb4
19 Cetb A |Tloaxmrouenue (as3pl A nMUTAIOIICH CETH BEIBOJI MUTAHUI
yCTpOKCTBa
20 N |TlogxmroueHne HEUTPAIH MATAIOMICH CETH
21 B [Toaxmrouenue da3el B nuraromieit cetn
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Homep | MapkupoBka Ha3nauenue [Ipumeuanue
22 C |llomkmrouenue ¢aspl C mUTAIOMIEH CeTH
23 v H1 |[onkmouenne myckarenst Hacoca |
mp.
24 H2 |IlonkmroueHue mycKaTens Hacoca 2
25 H3 |Pene "ABapus", HopManbHO 3aMKHYTBIH KOHTaKT
26 ABap. O | Pene "ABapus", nepexitoyaromunics KOHTaKT
27 HO |Pene "ABapus", HOpMalbHO PA30OMKHYTHI KOHTAKT
28 " H1 |Iloxmkmrouenue BeIBoaa (pa3el A aBuTaTesns Hacoca 1
3011
29 H2 |Ilonkmrouenue BeIBoAa (Da3sl A ABUTATENS Hacoca 2
30 O |TloakmodyeHue o0IIEro KOHTAKTa MepeKIodaTeNei mo-
JyaBTOMaTHYECKOTO PeKUMa
KOHTAKT BK/IIOYECHUS B noiyaBTomMatudeckoM |[Ipu MBIKaHUH
31 H1 |HO konTta o4ue HI 0JlyaBTOMaTH4eCKOM |I1 3a a
pexuMe BKJIIOYAETCS
Pyun.
32 H2 |HO xonrtaxt BrmioueHusi H2 B momyaBromarnyeckoM |[Ipm  3ambIikaHuU
pexKIMe BKITIOYAETCS
33 P |HO koHTaKT BKIIIOUEHHUS NOJIYyaBTOMAaTUYECKOTO pexu- | [Ipn  3aMblkaHuH
Ma BKJIIOYAETCS
34 C | HaTtepdetic, oOmuii mpoBoa MTOAKITIOYCHUE  HE
00s13aTeTBHO
RS485 o
35 D- |Unrepdetic, curnanpHas muHUS "-"
36 D+ | UHTepdetic, curHanbHas uHAS "+

[Ipumeuanne — xnemmsl 3, 6, 9, 12, 15, 18, 20, 30 o0bequHeHBI Mk Ty coOoii. [Tomkmo-
YCHHUC CIIEAYCT OCYHICCTBIIATE K KIICMMC 20 JJI1 UCKITFOYCHUS MMPOTCKAaHWUA BBIPABHUBAIOIIUX TO-
KOB uepe3 OOMIHiA TPOBOJ N3N

1.4.4 Tunosasg HacocHas CTaHIIUA

Jnst mydiero MOHMMaHUST 0COOEHHOCTEH paloThl M3IENHS HEOOXOIUMO PACCMOTPETH
COCTaB TUIOBOI HACOCHOMW cTaHIMH, paboTarolieil noxa ynpasieHueM mkada Ha ocHoBe JJHK-3
(cMoTpu pucyHok 2). OCHOBHBIMHU 3aJlayaMd HAaCOCHOW CTAaHLMU SBISAIOTCA: HE JOMYCTUTH
MOZbEM YPOBHS )KUJKOCTH B Oake Bbliie ypoBHs J|b4 1 mpeqoTBpaTUTh NOBPEKICHUE HACOCOB.
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LLkad) ynpasneHms
Ha ocHose JHK-3

Cucrema ACY

Pucynok 2 - TunoBas HacocHasi CTaHIIUS

1.4.4.1 Jlatunku Oaka

B obmiem citydae i OTCIEKUBaHUS YPOBHS JKHIKOCTH B Oake MCHONB3YIOTCS YEThIpe
natauka ypoBHs (manee "/Ibn", "matuux ypoBusa"): J1b1.../1b4. JIb1 — camsriii HiwkHui, /b4 —
caMbplii BepxHMIl. B KadecTBe pgaryMka MCHOJIB3YETCA IOIUIABOK C IEPEKIIOYAIOIIUMCS
KOHTaKTOM. Y JaTdyuka UMeeTcs TPU BbIBOZA: OOLIUM, BepXHUM, HIKHUHN. Pa3nuyarorcs yeTsipe
pa3NUYHBIX COCTOAHUS AaTdukoB: "Bepx", "Hu3", "3amkuyt", "oOopBan". Ha "skpanax" JIHK
COCTOSIHMSI JaTYMKOB 0003Ha4aroTcst coorBercTBeHHo "B", "H", "3" u "0". [Ipu ypoBHe kuIK0CTH
MEHBIIEM, YEM OTCIIEKMBAET JAaTYUK — COCTOSIHME '"HU3", B IOIUIABKE 3aMKHYTHI KOHTAKTBI
"oOmmit" 1 "Hu3". [Ipu ypoBHE KUIKOCTH OOJIBIIEM — COCTOSTHUE "Bepx" — 3aMKHYTHI "oOuuii" u
"Bepx". CoctosHus "3amMkHYT" u "oOOpBaH" SBISAIOTCS aBapusAMHM Jaryuka (71100
COEIMHUTENbHBIX MPOoBOJOB). [Ipu 3TOM Cc 00IIMM BBIBOAOM COOTBETCTBEHHO JIMOO 3aMKHYTBI
o0a BbIBOJIA, MO0 HE 3aMKHYT HHM OAMH. Taxke aBapueil cuuTaercs CUTyalMs, KOorja MoKa3aHus
JaTYUKOB MPOTUBOpEYAT JIpyr ApyTry (Jorumueckas aBapusi). B kauecTBe garumkoB Oaka MOTYT
OBITh MCIOJIB30BAHbI TPU THIA MOIIABKOB. [IepBbIi TUIT — 3TO MOIUIABKH C MaJIbIM FHCTEPE3HUCOM
(OMHOYPOBHEBBIE) — XapaKTEPU3YIOTCSI TEM, 4YTO COCTOsSHUSA "Bepx" M "HH3" y MaTYMKOB
HaxoAsTcs ONMU3Ko Apyr K Apyry (mopsiaka 50 mm). Bropoii THI — MOIUIaBKH ¢ perylnupyeMbIM
THUCTEPE3NCOM, Y KOTOPBIX PACCTOSIHUE MEXIY YPOBHAMHM "BepxX" M "HM3" MOXKHO perylIvpoBaTh
(0,5...1,5 M u 6onee). TpeTuil TMIT — MOMJIABKU C 3aMBIKAIOIIUM KOHTAaKTOM, Y KOTOPBIX MpHU
YPOBHE KHUJIKOCTH OOJIbIIIE YCTAHOBJIIEHHOTO KOHTaKT 3aMKHYT. BmecTto moruiaBkoB ¢

3aMBIKAIOIUM KOHTAKTOM MOTYT OBITh MCIIOIB30BAaHbI KOHTYKTOMETPHUECKHIE JTATUUKU.
1.4.4.2 JlaTunku Hacoca

Jlng xoHTposis 3a cocTossHMEM HacocoB coBMmecTHO ¢ JIHK mpumensitorcs maTuMku
TEMIIEPATYpPhl U BIAKHOCTH, yCTAaHABIMBAEMbIE BHYTPU Hacoca. J[aT4MK TeMIeparypbl MOKET
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KOHTPOIUPOBATh TEMIEpaTrypy OOMOTOK [ABHUraTelns, HOAMIMIHUKOB Hacoca. JlomyckaeTcs
BKJTFOYATh MOCJIEIOBATEILHO HE 0oJiee YeThIpEX MAaTUYUKOB. JlaTuyuK TeMIepaTyphl MPEACTaBIsSET
co00if TEpMOCOIPOTUBIICHHE C TMOJOKHUTEIbHBIM TeMreparypHbiM koddumuentom. JJHK
pas3IuyacT TPH Pa3IMYHBIX COCTOSTHHS JaTYMKa TeMIIepaTyphl: KopoTkoe 3aMmbikanue (K3), Hopma
u neperpeB (00pwiB). IlepBoe cocrosiHUe sBIseTCsS aBapueil naryuka (JIMOO COeNMHUTENIbHBIX
IIPOBOJIOB), MOCJIEIHEE — aBapUel Hacoca.

JlaTuuK BIQXXHOCTH YCTAaHABIMBAETCS B MAaCJsHBIM KapTep JABUrarels Hacoca H
pearupyeT Ha MOSABICHUE BOABI B Macie. [aTyumk BIaXHOCTH - KOHAykromeTpuueckuid. JJHK
pa3ianyaeT TPU COCTOSHUS AaTYMKa BIKHOCTH: Macio (Bo3ayX), Bojaa, 0OpsiB. OOpBIB SBISIETCS
aBapuel garunka (JimO0 COeMHUTETHLHBIX MPOBOIOB), BOJA — aBapuel Hacoca.

1.4.5 Pexumbl paboThI

HacocHast craHmms mmojx ympaBlieHHEM HW3IENHsS MOXET padoTaTh B HECKOIBKHX
pexuMax:
+ HOpPMaJbHBIA PEXUM pabOThl (OTCYTCTBHE COCTOSIHHS aBapUH), KOTOPHI B CBOIO
odepellb JICIUTCS Ha PEKUMBI, OTIIUYAOLIHECS:
 TI0O aJTOPUTMY YHpaBJICHUS HacocaMmMH (BBIpaBHHUBAaHHE MO HApaOOTKE WIIHM TI0

KOJIMYECTBY ITyCKOB HACOCOB; paboTa ¢ JBYMs aKTUBHBIMH HACOCaMHM, OJTHUM PE3epPBHBIM

WM OIMHOYHBIM HACOCOM; C MPOOHBIMH IyCKaMU WK 0€3 HUX);

« IO TUNY yHOpaBleHUs (aBTOMATUYEeCKOe, I10JlyaBTOMaTu4yeckoe WU

JUCTIETYEPCKOE);

« IO TUIy JaT4uKoB ©Oaka  (OJHOYpPOBHEBbIE HIM  JBYXYpPOBHEBBIE,

OHOKOHTAKTHBIE WM C TIEPEKITIOYAIOIUMCSI KOHTAKTOM);

« TI0 THUITy MUTaroIel cetu (ogHoda3Hast uin TpexdasHas);
+ aBapHUIHBIN PEKUM pabOTHI:
+ aBapus NPUCYTCTBYET (IO MOKA3aHUSAM JATYUKOB), HO HACOCHAS CTAHIUSI MOXKET

MPOJIOJIKATH BBHITIOJTHEHNE CBOMX (DYHKIIUH B KAKOM-JINOO 00beMe;

- aBapus JABYX U Ooree TaTyuKoB O6aka (cTaHuus paboTaeT (PUKCUPOBAHHOE BpEMs

IO CIIelMaIbHOMY aJITOPUTMY, 3aTeM ee paboTa OlIoKupyercs);

« aBapus muTaroIel cetu (paboTa HACOCHOM CTAHIIUU OIOKUPYeTCs).

Camo m3zenre MOXKET HaXOAUTHCS B PeXKUMax pabOThI M U3MEHEHUST HACTPOCK. PexknMBbI
palboThl U U3MEHEHUSI HACTPOEK MO CYTH HE pa3ZieNieHbl, TaK KaK BCE M3MEHEHUS NMPUMEHSIOTCS
cpasy, 0e3 mepepbiBa B padoTe.

Bornee nonpobHO pexxuMbl pabOThI ONKCcaHbl B ojpasaene 2.3.5.

1.4.6 PabGora usnenus

ITocne nomaun nuTaHUs Ha yCTPOMCTBO HA MHIMKATOPE MOSABIIAETCS 3aCTaBKa Ha KOTOPOU
yKa3aHbl HAUMEHOBaHHUE WU3JeNHsl, Ha3BaHUE (DUPMBI-TIPOU3BOAUTEINS, JaThl MPOTPaMMHUPOBAHUS
U HOMEp BEPCUU NPOrpaMMBl. YCTPOMCTBO aHAJIMU3UPYET COCTOSHHE IUTAIOLIEN CETH
(HampspkeHrue W TopsAIoK (a3), JaTYMKOB Oaka, TaTYMKOB HACOCOB, COMPOTHBIICHUE H3OJISALIUU
JBUTATEJIEd HACOCOB, BXOJbl YIPAaBIECHHUS MOITyaBTOMaTHYeCKUM pexuMoM. Ecim nuraromas
CeThb B HOpPME, TO YCTPOICTBO NEPEXOIUT K padoTe B YCTAHOBICHHOM paHEEe pexUMe.
OcobeHHOCTH PabOTHl B Pa3MYHBIX peXMMa ONMUCaHbl B moxpasnene 2.3.5. Eciu nuraromias
CeTh HE B HOpME, TO BKIIOYEHHE HACOCOB Onokupyercs. B stom ciaydae HeoOXxomumo nm6O
NPUHATH MEPBl 1O NPUBEACHUIO MapaMeTpOB CETH B HOPMY, JIMOO Yepe3 CepBHUCHOE MEHIO
MOMEHATh YCTAaHOBKMU Wu3Aenus (yCTaHOBUTH JUOO Oojiee IIMPOKHUM JHAana3oH MUTAIOIIUX
HanpspKeHUH, Moo ogHoda3HbIi pexum). [Ipu cMeHe yCcTaHOBOK HEOOXOIMMO YETKO 0CO3HABATh
UX TOCJECTBUSI.

B obmem crnyuyae paboTta u3nenHs BBIIAIUT cleayromuMm oOpasom. IIpu oTcyTcTBUH
aBapuil OCYILIECTBISIETCS] BKIIOUEHHE M BBIKJIIOUEHHE HACOCOB TaKMM 00pa3oM, 4TOObI YPOBEHb
KHUJIKOCTH B 0ake He mpeBblasn ypoBHs, omnpexaensemoro JIb2. Ilpu peanmsanuu anroputma
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MEPEKIIOUEHHUs] HACOCOB B 3aBUCUMOCTH OT YPOBHS B 0ake ObLT MCIIOJIb30BaH MPHUHIIUI HEYETKOM
JIOTHUKH. prrI/IMI/I CJIOBaMH, €CJIU 110 aJITOPUTMY OJWH HACOC JOJIKCH OBITH BBIKJIIOYCH, a I[perﬁ
BKJIFOYEH, TO TaK U npou3oiaeT. Ho, yTo npousoiaer Boepe: BKIIOUEHNUE WK BBIKIOUEHHE —
HE pemiaMeHTHpoBaHO. Mnm ecnmu mo KakoW-muOO MpUYMHE HACOC BKIIOUMIICS (HAmpuMmep,
aBapus JIpyroro Hacoca, MpOOHBIM IyCK, BBIXOJ W3 PY4YHOTO pexuma) U pabora Hacoca
nomyctuMa (0 TAaHHBIM JTATYMKOB 0aka), TO HacoC OyZeT MPOoaoKaTh paboTaTh MoKa HE yIaaeT
ypOBEHb B 0aKke WM HE HACTYMHT BpeMsl MEpeKIoueHus. Mexly BKIIOYCHHEM / BBIKIIIOUCHHEM
WJIU TIEPEKITIOYCHUSIMU HACOCOB BBOJIUTCS 3a7IEpKKa B 2 C.
B npouiecce paboTsl HEMPEepPHIBHO KOHTPOITUPYIOTCS:
+ JATYUKU TEMIIEpPATyphI;
+ JaTYUKU BIAKHOCTH;
+ JIaTYMKHU Oaka;
* HAaIpsDKEHUE MUTAIOLLIEH CETH;
* BXOJbI YIIPABJIICHHA IMOJTYaBTOMATUYCCKHUM PCIKUMOM.
CornpoTuBiieHHE U30JSLUNA KOHTPOIUPYETCS TOJIBKO HA BHIKIIFOUEHHOM HacoCe.
[Ipu mosiBIEHNM HEMCIPABHOCTH M3/eNMe 00pabaThiBaeT €€ COOTBETCTBYIOIUM 00pa3oM
(mepexirouaeT HacoChl, MPOU3BOAUT 3aluCh B mamsATh aBapuil). Kpome Toro, mpousBoaurtcs
MOJICUeT HapaOOTKU KaXKIO0r0 U3 HACOCOB, BPEMEHHU JI0 00CTYKUBAHUS Ka)KJIOTO U3 HaCOCOB.

1.4.7 MeHro usnenus

Otobpaxenue napopmanuu Ha JKKU oprannzoBaHo kak cucreMa MeHro. Mubopmaims,
oroOpaxkaemass Ha JKKU B kaxIplii MOMEHT BpeMeHH, Ha3biBaeTcs "dkpaHoM". CyIecTBYIOT
MOHSTHUSI CTapTOBOrO HSKpaHa M 0a30oBoro skpaHa. CTapTOBBIM HIKpPaHOM Ha3bIBAETCS HSKpaH,
oroOpaskaeMblii cpasy mocie BKIIOUEHHUs (TOAa4YM MUTaHWs) U3AeNus, 0a30BbIM Ha3bIBACTCS
9KpaH, kotopbii nossisercsa Ha JKKU npu oTcyTcTBUM Ha)kaTuii Ha KHOTIKY.

Ha craproBoM skpaHe oToOpaskaeTcss HAMMEHOBAHUE U3JIENHs, Ha3BaHHE pa3pabOTUHKa,
Jata MporpaMMHPOBAHUS U BEPCHUS POTPAMMBEI.

Ha 6a3oBom 3kpaHe 0TOOpakaeTcss COCTOSHUE HACOCHOM CTaHIUU (CMOTPH PUCYHOK 3).
Cnmcok mUKTOrpamMM, 0TOOpakaeMbIX Ha 0a30BOM dKpaHe MPUBEICH B Ta0OmwHIe 3.

OcranbHas uHpopMalus oroOpakaeTcs B BHJE TEKCTOBOro MeHio. IlomHas cTpykTypa
MEHIO MPEJCTaBIICHA HA PUCYHKaxX 4 U 5.

Homep HewucnpaeHocTb DononHnteneHoe
Hacoca no ABn MHpOpMaLNOHHOE none

|

YpoeeHb kungkoctmu B CoctosiHne Hunakoe HeucnpaBHOCTb WHonkatop

bake, coctosHne b Hacoca COMpPOTUBMNEHWE no AT obmeHa
N30nALMK

Pucynok 3 - ba3oBslii skpaH
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Ta6nuna 3. [TukTorpammsl 6230BOr0 3KpaHa

[IuxTorpamma Onucanue

bax nycrou. IIpu aBapuu JIb muraer

bak nepenonuen. IIpu aBapuu /Ib muraer. B Tom cityuae, eciiv ypoBEHb B
0ake JOCTOBEPHO OIPEEIUTh HEBO3MOKHO MUTAET TOJIBKO COAEPIKUMOE
0aka, a CTEHKH — HET

PaboTta HacocoB 3a0m0KHMpOBaHa IMOCJIE OKOHYAHMS aBAPUUHOIO IIMKJIA.
st cHATUS OJIOKUPOBKU HEOOXOMMO BBIKITFOUUTH W BKJIIOYUTH IMTHUTAHUEC
nusacius. HI/IKTOI‘paMMa MuUractr

N3nenue naxoautcs B aBapuiiHOM LukKie. [[ukTorpamma Muraer

ITomyaBTOMaTHYECKHI PEKUM yIIPABICHUS

Hacoc Bxirouen

Hacoc HCUCIIPABCH

Hacoc BeIKITIOUCH

<10 3agepxka obcimyxkuBanus. CiemayeT MPOBECTH OOCTy>KMBaHHE Hacoca U
R "cOpocuts" 3anepkKy oOciyxuBaHus. [Iukrorpamma mMuraer
Lad
% ABapus nurtaroniei cetu. HampspkeHue wim nocine1oBaTeabHOCTh (a3 He
h COOTBETCTBYIOT ycTaBKaM. [IukrorpamMmma muraet
Ll

BkiIr0o4eHO JUCTAaHIIMOHHOE YHpaBJICHUC

'y Vka3pIBaeT Ha BO3MOXKHOCTh H3MEHEHHS YCTaBKU B TeKy'H_[eI‘/JI IO3UIIHH
MCHIO

[lepemernieHrie MO0 MEHIO OCYIIECTBIIAETCS C IMOMOIIBIO KHOMOK. B oOmem ciyuae,
KHOMKaMK "BBepX" M "BHHM3" OCYIIECTBISETCS BHIOOP MYHKTA MEHIO WM 3HAUY€HUs, KHOIKOM
"BrpaBo" MoATBEpKJIeHUE BbIOOpa, KHOMKOM "BieBO" oTka3 oT BhIOOpa. B ToM ciyuae, ecnu B
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MYHKTE MEHIO MOXHO BBIOpaTh HECKOJIBbKO 3HAUYEHUH yCTAaBKU, TO MPH MOATBEPKICHUU BbIOOpa
3TOrO MyHKTAa 3HaYEHHE YCTaBKU HauMHaeT MuraTh. CrpaBa OT MUTAIOIIEH YCTaBKU MOSIBIISIOTCS
CHMBOJIBI CTPEJIOUYEK, YKa3bIBAIOLIME HA TO, COOCTBEHHO KAKUMHU KHOIKAMU MO>KHO M3MEHUTb
3HAQYEHUE YCTaBKM. 3HAUEHUs YCTaBOK IepekioyaroTcs 1o komiblly. [locime BbeiOopa
HE00XOIMMOT0 3HAUYEHUs] YCTaBKHU BBIOOP MOJTBEPXkAAaeTCsl HakaTHeM KHOMKH "BrpaBo”. OTka3
OoT BbIOOpa (BO3BpAalllEHHME K HA4YaJbHOMY 3HAYEHUIO) OCYIIECTBISETCS HAXaTHEM KHOIKU
"neBo". CuMBon ">" O3Ha4aeT, YTO MPH HAXKATUU KHOMKH "BIIPaBO" JOCTyNeH Oojee HU3KUN
YPOBEHb MEHIO.
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CocTosiHMe HaCOCOB CocTosinne ¢dpas J
Hl-orkn H2-Bx;m |,| A230 B230 C230 [, BaBoBmIT BKpaH
Pex: I[loouepexnHmm

v

Pex.pa6>lloouepen. —» Pex.pab>lloouepen. <=
Hl1 mapa6.,u 00001 Pex.pab>lpes.2pab
Hl1 sagmepxkxa, 4:000 Pex.pab6>0OgmuHou. H1
Pex.pab6>0OguHou. H2

Pex.pab>lpab.2pes

Pex.pab6>lepexkn.24 —

\]
Cépoc obBcayx. H1> —» CBpoc!Brm yBepeHH?

H2 mapa6.,u 00001
H2 sapepxka, 4w:000
Cépoc obBcanyx. H2> —» CBpoc! Bm yBepeHH?

ABapumn OB > — Max: BBBo 000000 >—» Max: 00001+00002

'

lcn: Beeo 000000 >—» Icm: 00001+00002

\

Tex: BBBo 000000 >-—» Tex: 00001+00002

A
ABapmm Hacoca 1 > —» 1: AT K3 000001 -

2: 1T KB* 000001

3: 1T KS* 000001

4: 1T KS* 000001 —
ABapum choca 2> — 1: IOT K3 000001 =

2: 1T KS* 000001

3: 1T KS: 000001

4: IOT K3 000001 —
ABapum ceTm > — 1: Hamnpsaxemme, 001 —+» 1: 00001+00002 =
2: Nocnexm.das 001>—»> 2: 00001+00002

3: Hanpsxenme, 001 — 3: 00001+00002

4: Hanpsxenme, 001 —- 4: 00001+00002 —
\]
— [lapons — CepBHUCHOE MEHI ~>®

Pucynok 4 - CtpykTypa MeHI0 (KpOME CEpBUCHOTO MEHIO)
14



Omnucanue ITYHKTOB MCHIO IIPUBCACHO B Ta6J'II/II_Ie 3.

<:>F>' Ceres: TpexpasHam —» TpexdpasHan
omHobasHas
Jon. das, % -20+15 —» -20+415
-1éh10
-36&25
-2gh20
Y
Tun OB:. OOHOYPOBH. —» ONHOYPOBHEEHE
ONHOKHTAKTHEIE
nsyxypisnesme
\j
ABap.umkn., pas: O
CBpoc Hapat6. H1 > —» CBpoc! B yBepeHH?
C6poc Hapat6. H2 > —» CBpoc! B yBepeHH?
CBpoc aBapuit H1 > —» C6poc! B yBepeHH?
CBpoc aBapui H2 > —» CBpoc! B yBepeHH?
C6poc aBapui JIBE > —» C6poc! B yBepeHH?
CBpoc aBap. cerm > —» CE6poc! Bm yBepeHH?

[Ipo6rele nyckm > —» [IpoBHEE NycKM: Ja

UuTepperic >

Nepuom, u: 96

InurensHOCTH, C: 2

— Agpec: 1

CkropoCTh:

$dopmaT: 8E1

Pucynok 5 - CtpykTypa MEHIO (CEpBHUCHOE MEHIO)

19200 —»

I'CIIK.468263.105 PO

.247

600...115200

8E1l

\

8n2

\

8ol
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Tabnuua 3. Onucanue MyHKTOB MEHIO

IIyHKT MEHIO

Onucaune

Pex.pab>lloouepen.

Br16op pexxuma nepexitodeHus HacocoB. Ilocne Haxatust KHOII-
Kd "BIpaBo" Ha3BaHUE pEeXMMa HayMHAEeT Murathb. HaxkaTusmu
KHOMOK "BBepX" WM "BHHU3" MOKHO BbIOpaTh HEOOXOIUMBIN pe-
YKUM U TIOATBEPAUTH BHIOOP Ha)kaTUeM KHONKHU "BrpaBo". Bapu-
aHTBHI BbIOOpA:

+  MOOYEPEAHBI;

« 1-ii pe3epBHBIH, 2-i1 pabouwnii;

« omanHouHBI HI;

+ oauHOYHBINA H2;

«  1-it paGouuii, 2-i1 pe3epBHBIN;

+  IepeKIoyYeHue uepes 24 u

H1l napab., u

Cuerunk HapaOOTKu AJig Hacoca |

H1 3zanmepxka:

[IpeBbllieHNe CYETYMKOM 3aJCPKKH OOCITYKUBAHHUS BEIHMYUHBI
720 4

Cbpoc obcayx. HI>

COpoc cuerumka 3anepkku oOcmykuBaHus. [locme HakaTus
KHOIIKH "BITpaBo" MOCIIEIYET 3ampoc MoATBepkaeHus. s copo-
ca HeoOXOMMO €Ille Pa3 HaKaTh KHOMKY "BIIpaBo'.

Cbpoc! BE yBepeHH?

3anpoc TOATBEP)KACHHWS Ha JeiictBue. [l NOATBEpKIEHUS
HEOOXOJMMO Ha)kaThb KHOIKY "BIpaBo", UIsl OTKa3a — KHOIKY
"B1€eBO"

H2 napab., u

Ananornyno H1

H2 3amepxka:

Amnanornyno H1

Cbpoc obcayx. H2>

Amnanornuno H1

ABapum IBE >

[TpocMoTp mamsiTH aBapuil 1aTYMKOB Oaka

Max: BBBO 00000 > MakcumarnbHas 10 IPOJODKUTEIBHOCTH aBapHsl TaTYUKOB Oaka
(xapakTepHu3yeT CKOpPOCTh PEaKIMH CEPBHCHOM CITY>KOBI Ha MOSIB-
JeHUe cuTHaia o0 aBapuu ). YKaspiBaercs cocrosHue /Ib mpu
BO3HMKHOBEHWHU aBapuu: "BBBO", uTo o3HavaeT: JAb1 — JIb3 mo-
ka3biBaloT "Bepx", JIb4 — obopan. [{udpsl nmokaspiBaOT AMU-
TEILHOCTh aBapHH B Yacax.

Max: 00001+00002 [Toka3piBaeT MOMEHT BO3HMKHOBEHUSI MAKCHUMAJILHOUW TIO MPOI-
KUTENPHOCTH aBapuu. B JaHHOM mpuMepe aBapus NPOU3OILIA,
xorga H1 umen napabotky 1 4, a H2 umen mapa®otky 2 d.

llca: BBB3 00000 > [Mocnemusist aBapusi TaTYNKOB Oaka.

Mlcit: 00001+00002 [Toka3pIBaeT MOMEHT BO3HHUKHOBCHHMSI IIOCIICTHEH aBapuu.

Tex: BBBO 00000 > Teky1mas aBapust 1aTUUKOB Oaka.

Tex: 00001+00002 [Toka3pIBaeT MOMEHT BO3HUKHOBCHHMSI TEKYIICH aBapuu.

Arapum H1 >

[IpocmoTtp namsitu aBapuii H1

1: Boma 00005 u

[Toxa3bpiBaeT HOMep aBapuu Hacoca (1 — mocnenHsisi), TUIT aBa-
pHUH 1 BpeMsl BOBHUKHOBEHUS (Kakas Oblja HapaboTKa) aBapuu

ABapum H2 >

[Ipocmotp namsitu aBapuit H2
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[TyHKT MeHIO

Onucanue

ABapum ceTm >

[IpocMOTp maMsITH aBapuii MUTAIOLIECH CETH

1:Hanpsaxexnue, 047

[Toka3siBaeT HOMep aBapuu ceTd (1 — mocnenHss), TUI aBapuu
(Mo HaNpsDKEHWIO WM HEBEpHasl IOCIIEeNOBATEIbHOCTh (a3) H
JUINTENILHOCTh aBapuM B Yacax

[TapoJib

BBon mapons s Bxona B cepBucHoe MeHro. Ilocnme HaxkaTus
KHOTIKH "BHpaBo" MOSABIAIOTCS Muraroue nudpsl. Knomkamm
"BripaBo" u "BJIEBO" BRIOMpPAETCS M3MEHSIEMBIN pa3psil, KHOITKAMHU
"BBepx" u "BHU3" — 3HaueHue paszpsana. [loaTeepxaeHue naposs
MPOU3BOUTCS HAKATHEM KHOMKHU '"BIpaBo”.

CepBUCHOE MEHI>

Bxon B cepBucHoe MeHro. [losiBisiercss mocie MOATBEPKICHUS
MPABUJILHOTO MapOJIs.

Cerb: TpexdaszHasa Br16op Tumna nutaromeit cetu: ogHodazHas unu TpexdazHas

Hom. das, % -20+15 |Beibop momycka Ha HampspkeHUe a3 MUTAIONICH CETH B KOTOPOM
paspemaercsi pabota HacocoB. BapuaHTsl BeIOOpa:
«  wmunyc 15 +10 %;
«  wmunyc 20 +15 %;
«  wmunyc 25 +20 %j;
«  wmunyc 30 +25 ;

Tun IB: omHoypoBH. |Bwibop Tumna /Ib. Bapuants BeiOOpa:
+  OJIHOYPOBHEBHIC;
+  JIBYXYpPOBHEBHIC;
*  OJIHOKOHTAaKTHBIE;

ABap. pex., pas: 0 |[loka3biBacT CKOJIbKO pa3 aBapUHHBIN IMKI TPOIOIKAICS Oolee
0,549

Cbpoc Hapab. HI1> Copoc cuetunka HapaboTku H1. OcymiecTBisieTcst uepes 3ampoc
noaTrBepkaeHUss. OAHOBPEMEHHO MPOUCXOJIUT OYUCTKA MaMATH
aBapuiit H1

Copoc napa®. H2> CoOpoc cuerunka Hapabotku H2. OcymecTBiusieTcs uepes 3ampoc
noaTBepkaeHuss. OTHOBPEMEHHO MPOUCXOIUT OYUCTKA TMaMSITH
aBapuii H2

Copoc amapmyt HI1> Ounctka namaru aBapuii HI1. OcymectBisieTcs depe3 3ampoc
MOATBEPKICHUS

COpoc aBapwuii H2> Ounctka mamsatd aapuii H2. OcyluecTBisieTcss uepes 3ampoc
MOATBEPKICHUS

Cbpoc aBapuit B> Ounctka namsatu aBapui JIb. OcymecTBisieTcss depe3 3ampoc
MOATBEPKICHUS

Copoc aBapur ceTr> |OuqucTKa NaMITH aBapuid nurtaromiei cetr. OCylmecTBIsSeTCs Ye-

pe3 3ampoc MoATBEPKACHUSI

[I[poOHEIE ITyCKM>

YcTaHOBKH pekXrMa IPOOHBIX ITyCKOB

[lpoOHEIE NYyCKM: Ia

Brirouenue pexkuma mpoOHBIX MyCcKOB: "mga" — BKItoueH, "HeT"
— BBIKJIFOYCH

llepmuon, u: 96

Hepnoz[ Hp06HBIX ITyCKOB (BperI HCMPEPBIBHOT'O BBIKIIKOUCHHOTO
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[TyHKT MeHIO

Onucanue

COCTOsIHMA HacCOCa IIOCJIC KOTOPOro IpoOU3BOAUTCS HpO6HO€
BKJ'IIO‘-ICHI/IG) B Hacax

JamrenbHOCTL, C:

2

JlnurenbHOCTh MPOOHOTO MycKa B CEKYHIaX

Mnrepderic> Bxon B MeHI0 HacTpoiiku mapamerpoB unTepdeiica (mns JJHK-
3N)
Appec: 1 Br16op agpeca ycTpoiicTsa B npenenax 1-247

CkopocTr: 19200

Br16op ckopoct oOMeHa u3 craHmapTtHoro psiga or 600 mo
115200 x6/c

®opmaT: 8E1

Br16op dopmata noceuiku. Bapuantel BeiOopa:

8E1 — 8 OuT naHHBIX, IPOBEPKA YETHOCTH, | CTOMOBBIH OUT;
8n2 — 8 OUT maHHBIX, 0€3 MPOBEPKU YETHOCTH, 2 CTOMOBBIX
oura;

801 — 8 OUT AaHHBIX, IPOBEpPKAa HEUETHOCTH, | CTOMOBBII
our.

1.4.8 TlocnenoBarensHbiil nHTEpdeiic (s JJHK-311)

OnwucaHue perucTpoB, AOCTYIHBIX Ul YTCHUs MpuBeAeHO B Tabmuie 4. Bee peructpsl
nByxOaifroBsie. [l ureHust MoryT ucnons3oBarkes pynkuuu 03 - Read Holding Registers, 04 -
Read Input Registers u 23 - Read/Write Multiple registers. Onricanue perucTpoB, TOCTYIMHBIX
IUIsL 3aIMCHU TIPUBECHO B Tabnuie 5. Bee peructpsl 1Byx0aiiToBbIe. 3alIUCh B PETHCTPHI MOXKET
ocymecTBiaTbes pyakuusmu 06 — Write Single Register, 16 - Write Multiple registers, 23 -

Read/Write Multiple registers.

Tabnuia 4
Anpec Onucanue [Tpumeuanue
perucrpa
1 Hacoc 1: 1 — BxmodeH, 0 — BBIKJIIOUCH
2 Hacoc 2: 1 — BxmroucH, 0 — BEIKIIIOUCH
Pexum pabotsl: 0 — onunounsiit H1; 1 — H1-pa6ounii, H2-
pe3epBHBIN; 2 — mepexioueHue 24 4; 3 — moovepennblii; 4
— HI1-pe3epBubiii, H2-pabouwnii; 5 — oguHouHbld H2; 6 —
IIOJIyaBTOMaTUYECKHUM; 7 — MUCTAaHLIMOHHOE YIIPaBJICHUE
4 JucranimonHoe ymnpasieHue: 1 — BkiIroyeHo, 0 — BBIKIIO-
YEHO
Pene "ABapus": 1 — BxitoyeHo, ) — BBIKITIOUYEHO
6 CocTostHuE TUCKPETHBIX BXOJOB (HaUMHAs C Milaamero Oura): |3HadyeHue Owurta "1
Ab1 uu3, Ab1 Bepx, b2 uus, Ab2 Bepx, Ab3 nus, JAb3 Bepx, | — BX0a 3aMkHYT, "0"
b4 uu3, /1b4 Bepx, pyun. H1, pyun. H2, pyusn. P — BXOJl Pa30MKHYT.
Jlanubie Oe3 "aHTH-
npebesra".
7 Coctosinue /[Bnl: 0 — oOpsiB, | — Macno, 2 — Boaa
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Anpec Onucanue [Tpumeuanue
perucrpa

8 Cocrosinue JIBn2: 0 — oOpsiB, | — Macno, 2 — Boja

9 Cocrosinue JIT1: 0 — neperpes (00pbIB), 1 — 3amMbIkaHue, 2
— HOpMa

10 Cocrostaue JIT2: 0 — meperpeB (00pwiB), | — 3ambikaHue, 2
— HOpMa

11 Hapa6otka H1 B wacax

12 Hapabotka H2 B yacax

13 3anepxka oocmyxuBanus H1 B yacax

14 3aneprxkka oocimyxuBanus H2 B yacax

15 Tun nutaromei cetn: 1 — onnodasnas, 3 — Tpexdasnas

16 Honyck nHa nHampspkenue ¢az: 0 — (-15..+10%), 1 — (-
20...+15), 2 — (-25...420), 3 — (-30...+25),B % o1 220 B

17 Hanpsiokenue ¢a3ssl A B BobTax

18 Hamnpsoxenue dhas3er B B BosibTax

19 Hanpsioxenue ¢a3zsl C B BombTax

20 ABapus cetu 1o Hanpspkenuto: 0 — Het, 1 — ecTb

21 [TocnenoBarenbHOCTE a3: 0 — BepHasi, | — HeBepHas

22 ABapuiinbiii nukia: 0 — Het, 1 — ectb

23 CdeTurK aBapUITHBIX LIUKIIOB

24 biioxnpoBka HaCOCOB IO OKOHYAHWM aBAPUKMHOTO HUKia: 0 —
HeT, | — ecTb

25 Tun natunkoB 6aka: 1 — OIHOYPOBHEBBIE, 2 — JTBYXYPOBHE-
BbI€, 3 — OJHOKOHTAKTHBIE

26 Yposens B 0ake + coctostaue JIb (coctosiaue JIb B nnTepmnpe-
tauuu u3aenus): 0 — soime J[b4, 1 — Boime JIB3, 2 — Bolme
Jb2, 3 — Beime JIb1, 4 — mmxe /Ib1, 5 — Beime /Ib4 u aBa-
pusi, 6 — Boie JIb3 u aBapus, 7 — Beiie JIb2 u aBapus, 8
— Bbiiie JIb1 u aBapusi, 9 — ke JIb1 u aBapus, 10 — ypo-
BEHb ONPEEINTh HEBO3MOKHO

27 Cocrosnue Bxoq10B JIb npu BOZHMKHOBEHHWH MOCJIEIHEN aBa-
pun JIb (Haumnas ¢ mmanmero o6wura): JIbl uusz, 1Bl Bepx,
b2 uu3, 1b2 Bepx, Ab3 uus, J1b3 Bepx, J1b4 nus, J1b4 Bepx

28 Hapabotka H1 B wacax mpu BOSHMKHOBEHMH IOCIIEHEN aBa-
puu /1b

29 Hapabotka H2 B yacax mpu BOSHMKHOBEHMH IOCJIEJTHEN aBa-
puu /1b

30 [IponomxkurenbHOCTh TOCHeAHEN aBapuu /b B yacax

31 Cocrosinue Bxon0B /Ib npy BO3HMKHOBEHHWM MaKCHMalbHOU
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Anpec Onucanue [Ipumeuanue
perucrpa

1o JuiuTensbHocTH aBapuu /Ib (HaumHas ¢ muaamero OuTa):
b1 nu3, Ib1 Bepx, Ab2 uu3, b2 Bepx, b3 Hus, /b3 Bepx,
b4 uu3, /1b4 Bepx

32 Hapabotka H1 B wyacax npu BO3HHMKHOBEHHM MaKCHMaJlbHOU
10 JUIUTENBHOCTH aBapuu /b

33 Hapa6otka H2 B wacax mpu BO3HMKHOBEHHH MaKCHUMAaJbHOU
II0 JIMTENbHOCTH aBapuu /b

34 [TponoKUTENIPHOCTh MAKCUMAJIBHOM MO JUTUTEIBHOCTH aBa-
puu J1b B yacax

35 Coctrosinue Bxon0B /JIb npy BO3HUKHOBEHUM TEKYILEH aBapuu
b (maumnas ¢ muammero 6urta): bl wusz, JIb1 Bepx, /b2
Hu3, /1b2 Bepx, JAb3 uu3, /b3 Bepx, Ab4 nus, /Ib4 Bepx

36 Hapabotka H1 B yacax npu BO3HUKHOBEHUU TEKYyIIEH aBapuu
b

37 Hapabotka H2 B ywacax npu BO3HHKHOBEHUU TEKYyIIEH aBapuu
b

38 [TponomxutenbHOCTD TeKyIen aBapun [Ib B gacax

39 Tun nocnennen aBapuun H1: 1 — neperpes, 2 — Boxa, 3 —
3ambikanue /[T, 4 — 3ambikanue J[Bn, 5 — o0psiB [IBa, 6 —
3azmepxkka oocimyxuBanus, 7 — o0peiB [T , 8 — HHM3KOE cO-
IIPOTUBJICHUE U30JISILUH

40 Bpewms nocneaneit aBapuu H1 B MmoTodacax

41 Tun Bropoii aBapuu H1

42 Bpewms BTOpoit aBapuu H1 B MoTO4acax

43 Tun Tperbeit aBapun H1

44 Bpewms tpetweii aBapuu H1 B MoTouacax

45 Tun uerBeprtoii aBapuu H1

46 Bpewms uerBeproii aBapun H1 B MmoTouacax

47 Tun nocnennen asapun H2

48 Bpewms nocnenneit aBapun H2 B MmoTouacax

49 Tun BTopoii aBapuu H2

50 Bpewms BTOpoit aBapuun H2 B MoTO4acax

51 Tun Tperbeit aBapuu H2

52 Bpewms tpetneii aBapun H2 B MoTOuacax

53 Tun yerBepToii aBapuu H2

54 Bpewms uerBepToii aBapun H2 B MmoTouacax

55 Tun nocnenHel aBapuu ceTu: 1 — Mo HapPsSDKEHUIO, 2 — He-
IIpaBUJIbHAs MOCIIEA0BATENbHOCTD a3
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Anpec Onucanue [Tpumeuanue
perucrpa

56 JnuTenbHOCTh MOCIIEIHEN aBApUH CETH

57 Hapa6otka H1 npu nocnennei aBapuu cetu

58 Hapa6otka H2 npu nocneaHeit aBapuu cetu

59 Tun BTOpO¥ aBapuu ceTu

60 JnmuTenpHOCTE BTOPOU aBapyuu CETH

61 Hapa6otka H1 npu BTOpOit aBapuu ceTu

62 Hapa6otka H2 npu BTOpOIi aBapuu cetu

63 Tun Tperbell aBapuu CeTH

64 | JlnuTenbHOCTH TpeThel aBapuu CeTu

65 Hapabotka H1 npu Tperbeii aBapuu cetu

66 | HapabGotka H2 npu TpeTseii aBapuu cetu

67 Tum yeTBepTOM aBapuu CeTH

68 JMUTEeNBHOCTD YETBEPTOU aBapUH CETH

69 Hapa6otka H1 npu ueTBepToii aBapuu cetu

70 Hapa6otka H2 npu yeTBepTOii aBapuu ceTu

Tabnuua 5
Anpec Ornncanne [Ipumeuanue
perucrpa
1 VYmpasnenue H1: 1 — BximtounTh, 0 — BBIKIIIOYHTH
2 VYmpasnenue H2: 1 — BritounTh, 0 — BBIKIIIOUHUTH
3 YcranoBka pexuma padotel: 0 — ogunounsiii HI1; 1 — HI-
ocHOBHOM, H2-pesepBHblii; 2 — nepexitouenue 24 u; 3 —
noouepennsiii; 4 — H1-pesepBubiii, H2-ocHOBHOM; 5 — onu-
HOuHbIN H2
4 VYrpaBiaeHue pexMMOM JIMCTAaHLIMOHHOTO yHpaBieHus:: | —
BKJIFOYHTH TUCTAHIIMOHHOE yTpaBiieHne, ) — BBIKITIOYUTH

1.5 Cpencrea u3mepenusi, ”HCTPYMEHT U IPUHAJIEKHOCTH

CpenctBa u3aMepeHusi, MHCTPYMEHT U MPUHAJICKHOCTH, HEOOXOANUMbIE IJI TPOBEACHHUS
TEXHUYECKOTO OOCIIy>)KMBaHUSI W TPOBEPKH pPabOTOCMOCOOHOCTH W3JENUsT B YCIOBUAX
SKCIUTyaTalluy IEpPEeYCIIeHbl B Ta0muIe 6.
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Tabmnuia 6
HaumenoBanue KonuuectBo [Ipumeuanue

YHuBEpcanbHbIi U3MEPUTEIBHBIN PUOOP | W3mepeHne MOCTOSHHOTO, IEPEMEH-
HOTO HANPSDKCHUS U COMPOTUBIICHUS

Pesucrop MF-0,5 100 kOMm + 5% 2 Wmurarop JIBn

Pesuctop MF-0,5 1,2 kOm £ 5% 2 Wmurarop AT

Pesuctop noacrpoeunsiit CI14-1 1,5 MOm 1 IIpoBepka wnenu wu3MEpEeHHs COIpPO-
TUBJICHUS U30JIALAN

Jlamna HakanuBanus 220 B 15 Br 3 Nmutanys Harpys3ku

OtBepTKa miockas 3 MM 1

[Iposoa MI'IIIB-0,2 1M Mounrax, nmutanus /b

Kucte dneitneBas 1

Beroms 100

[IpeobpazoBarens uaTepdeiica [-7520R 1 Hns JHK-3U1

[TepcoHaIbHBIN KOMITBIOTED 1 Hns JHK-31

1.6 MapkupoBka u TNIOMOUPOBAHKE

MapkupoBka M MJIOMOMPOBAaHUE OCYLIECTBISIETCS C TOMOILIBIO Hakieek. Haxnelku
pacronararoTcsi Ha Kpbliike Kopiyca (5 mT.) 1 Ha ocHoBaHuu (1 mT.) Ha BepxHeil moBepxHOCTH
KpBIIIKY HAHECEHO Ha3BaHME U3/eNus, Ha OOKOBBIX MOBEPXHOCTSIX — HOMEpa BBIBOJIOB M HX
¢byHKIMOHANbHOE Ha3HaueHne. Ha ocHOBaHMU yKa3bIBalOTCS MOAM(UKALINS W3NS, 3aBOICKOM
HOMEp, /1aTa BbIMYCKa, HAPSYKEHUE MUTaHUSI U MOUTHOCTb MOTPEOIeHus], CallT MPOU3BOIUTEINS U
3HAK KJIacca 3alUThl OT NOPAXKEHUS NIEKTPUIECKUM TOKOM.

[InomOupoBanue ocyuiecTisiercs no 6okam kopmyca. [lpu cHATHH MIIOMOBI Ha KOpITyce
U Ha TIoMO€e NMPOSBISIETCS. HEIPUIINYHAS HAITUCh.

Ha TtpancnopTtHoil Tape HaneceHsl ManumyssiuonHsle 3Haku: BEPEUb OT BJIATU,
BEPX, OCTOPOXXHO XPVIIKOE.

Ha TpancnopTHyto Tapy Hakje€UBaeTCs YIIaKOBOYHBIH JIUCT.

1.7 YmoakoBka

Wznenusa mnomemnieHsl B YeXOd W3 TMOJUMEPHOW IUIGHKH, a 3aTeéM YIAKOBaHbI B
WHAVBUAYAJIbHYI0 WM TPYNIOBYI0 TpPaHCHOPTHYIO Tapy. llpm ymakoBke Kaxpoe H3leIHe
MPOJIOKEHO TOPPOKAPTOHOM TaKUM O0pa3oM, 4YTOOBI HUCKIIOUWTH CMELICHMs H3AETUS MpU
TPaHCIIOPTHPOBKE.

[Ipu pacnakoBbIBaHMM HEOOXOIMMO COXPaHATh TPAHCHOPTHYIO Tapy JUIsl MOBTOPHOTO
UCIIOJIb30BaHU NPU XPAaHEHUH U3JEIHSL.

2 Hcnonb30BaHUE 110 HA3HAYEHUIO
2.1 DxkcrulyaralluOHHbIE OTPAHUYEHUS

B Ta6J'II/II_[C 7 MNPUBCACHBI TCXHUYCCKUC TMAPaMCTPbl U3ACIINA, HCCO6J'IIO}16HI/I€ KOTOPBIX
MOXCET NPUBECTHU K BbIXOAY U3ACIIHA U3 CTPO.
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Tabnuua 7
HaumenoBanue napamerpa 3HaueHue

Hanpsxenue nuranus usaenus 85-265 B

MakcuMalTbHBIN JUTUTETBHBIA TOK HAarpy3KH, MOAKII0YacMoi K BeiBogam 23 "H1" He Oomee 1 A

u 24 "H2"

[IpenenbHO MOMYCTHUMBIN KPAaTKOBPEMEHHBIH HETOBTOPSIOUINICA TOK Harpys3KH, He Oozee 40 A

noaKiIrouYaeMoi K BeiBogam 23 "HI1" u 24 "H2"

MakcuMalIbHO TOIyCTUMOE HAINPSKEHUE MEPEMEHHOr0 TOKa Ha BbIBoAax 25-27 242 B

(pene "ABapus")

MaxkcuManbHO JTOyCTHMBIH TEPEeMEHHBI TOK MEXAY BeIBoAaMu 25-27 2A

OtHOCHUTENbHAS BJIaXKHOCTh BO31LyXa He 6osee 90% 6¢e3
KOHJICHCAIINU

JuanazoH pabouux TeMIepaTyp Mmunyc 20-55 °C

[Togaya BHemIHEro HaNpsKEHUS Ha BBIBOABI U3aenus kpome 19-22, 25-27, 28, 29 e no-
MTyCKaeTCs.

B Bo3ayxe He JOMKHO OBITh KUCIOTHBIX, IIEIOYHBIX M IPYTHX arpeCCUBHBIX MpUMEcel 1
TOKOIIPOBOJAILEH ITBUTH.

2.2 TlonroroBka nM3aenus K UCIIOJIb30BaHUIO

2.2.2 Mepsl 6€300aCHOCTH MTPU MOATOTOBKE U3/AEIHS

Bce paboTsl 10 MOHTaXXY J0JIKHBI OCYILIECTBISITHCSI HA 00€CTOYEHHOM U3/ETTUH.
2.2.3 O06BeM 1 Tocae10BaTeIbHOCTh BHEITHETO OCMOTPA H3/1EITHSA

KOpHyC U3aCiIusa OOJIKECH OBITh CYXMM W 4YHUCTBIM, HC MOOJDKCH HMCTH HOBpe)K)ICHHfI.
HOI[XO,[[SIH_II/IC K U3JCJIUI0 TPOBOJA JOJI?KHBI OBITh HaaCXKHO 3a(pI/IKCI/IpOBaHLI B KJICMMax.

2.2.4 TlpaBuna u IOPSAIOK OCMOTpPA pabOIMX MECT

HeoOxonumo yOoeauThesi, 9TO BCE AIIEMEHTBI CXEMbI TIPABUIIBHO TOAKIIFOUCHBI M HAJIE)KHO
3aKpEeTUICHBI.

2.2.5 VYkazaHus 0 MOHTaXXe MU3IEITU

N3penne MoXeT pa3Meliarbcsi Ha BEPTUKAJIbHOW WM TOPU30HTAIBHONW MOBEPXHOCTH.
Kpennenne uznenusa ocyumiectsisercs Ha DIN-peiiky. Bo3MOXHO KperuieHne Ha INIOCKOCTh C
MOMOINbI0 Ha0opa IS HACTEHHOTO KpeIUIeHUs (3aKa3bIBAaeTCS OTICIBHO). W3 nenue
MpeIHa3HaYeHo Ui pa3MerieHus B mkady. Jlomyckaercs pa3MenieHne u3aenust TaKUM 00paszom,
9yTOOBl BBICTYMAIOIIAs 4YacTh NepeqHell maHenu u3Aenus Obula JOCTYNHA oreparopy 0e3
oTkpbiBaHus mkada. He gomyckaercs monajganue BOAbI Ha U3IEIHE.

2.2.6 VYka3aHMs [10 BKJIFOYEHUIO U OIPOOOBAHUIO PAOOTHI U3AEIHS

[Ipu mepBoM BKITIOYEHUH HEOOXOIMMO YCTAHOBUTH PEXKHUM PaOOTHI, TUI MTUTAIOIICH CETH,
JOTYCK Ha HampspbkeHue (a3, TUIM JaT4uKoB Oaka, mapameTpbl mHTepdeiica (mma JIHK-3U).
Taxke peKoMeHTyeTcst COPOCUThH CUCTYMKU HAPAOOTKH HACOCOB U MAMSTh aBapuid.

2.2.6.1 IIpoBepka paboTOCTIOCOOHOCTH

[IpoBepka pabOTOCTIOCOOHOCTH MOXKET OCYIIECTBIATHCS KaKk B cocTaBe Imkada
(BBIOJIHEHUE CBOUX (YHKIMI), Tak U aBTOHOMHO. IIpu aBTOHOMHOHN HpoBepke MpoBepseTCs
(YHKIMOHMPOBAaHHE BXOIOB M BBIXOIOB m3lenus. i aBTOHOMHON NpPOBEpKH HEOOXOIUMO
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BKJIIOUUTh U3/I€IME 10 CXeMe Ha pucyHke 6 (mpeobpazoBarens [-7520R Bkito4aeTCst TONBKO AT
JIHK-31 npu HeoOxomumocTu NpoBepuTh padboTy uHTepdeiica). B kauecTBe MMUTATOPOB
JaTYUKOB TEMIIEPATypbl M BIAKHOCTH HCIOJB3YKOTCS PE3UCTOpHl. B KauecTBe MMHTATOPOB
Harpy3Kky HCIIONIB3YIOTCSl JaMIbl HakaiduBaHus. B kauectBe mmuratopoB /b ucnonb3yrorcs
nepexIoyaren. B kadecTBe MMUTATOPOB MEPEKIIIOYATENIEH UCTIONb3YETCS MOHTAKHBIN ITPOBOI.

AE2 Huz
HBZ eepx
AE3 1z
JE3 eepx

100 k

12

100 k

12

AOBET 1Mz
HB1 eepx

— B4 HMz
B4 eepx
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H2 H1 "Apapuat "H2'  "H1"
| PYyUHOR pEskR

K COM-nopTy MoA

PC
Pucynok 6 - CxeMa noJKJIt0OueHHs 17151 aBTOHOMHON ITPOBEPKU

Pexomenyemast mocnenoBaTeIbHOCTh MPOBEPKH:
a) monath Hanpspkenue 220 B va kinemwmsbr 19 u 20 uznenus;
0) yOemuThCs, YTO COCTOSIHUE NAaTUYMKOB BIAXKHOCTH OTOOpaxaercs kKak "macio",

JaTYMKOB TEMIIEpaTyphl Kak "Hopma';
B) TMOMAapHO 3aMKHYTh KJieMMbl 1, 3 u 4, 6;
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r) ybeautscs, yTo coctosiHue [IBi oroOpaxaercs kak "Boza';

n) yOenuThcs, 4To roput Jammna "ABapus';

€) TOMapHO 3aMKHYTh KJeMMbl 2, 3 u 5, 6;

k) ybemuthcs, uto coctosiuue [T oroOpaxaercs kak "K3";

3) OTCOENMHUTH PE3UCTOPHI OT KiemM 1, 2, 4, 5;

u) yOeIuThCs, YTO COCTOSHHE JATYMKOB BJIAXKHOCTU OTOOpaxkaeTcsi Kak "oOphIB", a
JaTYUKOB TEMIIEPATYphl Kak '"meperpes";

K) pa3oMKkHYTb nepexitouatenu "/Abl uu3" u "/1b1 Bepx";

1) ybeautscs, uto coctosiHue [Ib1 oroOpaxaercs kak "o";

M) 3aMKHYTh nepekitodaresns "J[b1l Hu3z";

H) yOenuthcs, uro coctosiuue J[b1 otobpaxaercs kak "H";

0) 3aMKHYTh nepexrouarens "JIb1 Bepx";

n) yOenuthes, uro coctosiuue J[b1 otoOpaxkaercs kak "3";

p) pa3oMkHYTh nepekitodarens "JAb1 Huz";

¢) ybenuthcs, uro coctosiuue J{b1 otobpaxaercs kak "B";

T) TOBTOPUTH MYHKTHI ¢ U 1o p aust [b2-/1b4;

y) 3aMKHYTb nepekitodarens "HMzom. H1";

¢) ydeauTbcs, 4TO pAJIOM ¢ MUKTOrpaMMoi Hacoca 1 mosiBunack Oyksa "I1";

X) IOBTOPUTH IMYHKTHI T, y JUIsl Hacoca 2;

1) yCTaHOBUTH nepekitouarensimu JIb coctosane "BHHH",

4) noaxmounTs uMuTaTopsl IBa u 1T kK cooTBETCTBYIOIIMM KIIEMMaM;

ur) yoeauThes, yTo jammna "ABapus" He rOpuT;

I1) 3aMKHYTb Nepekitodatens "Pyunoit pexum" (knemmsl 30 u 33);

bI) YOEIUTHCS, YTO MOSBUIJIACH MUKTOTPAMMa MOJyaBTOMAaTHUYECKOTO PEXUMA;

3) 3aMKHYTh nepexitodarenu "Pyunoit pexum H1" u "Pyunoii pexxum H2";

10) yOeauThCes, 9To 3aropenuch Jammbsl "H1" u "H2";

s) A7 MPOBEpKH paboThl MHTepdeiica 3aycTUTh Ha KOMIbIOTEPE TEPMHUHAIBHYIO
nmporpammy ¢ momaepkkord mportokonma MODBUS ¢ nHacTpolikamu, aHaJIOTHYHBIMU
HAcCTpOMKaM U3Aenus

aa) yoenuThCsi, 0OMEH UJET, OIIMOKU CBA3H OTCYTCTBYIOT.

2.3 Hcnoab3oBaHUE U3AEINUA
2.3.2 Tlopsinok AeHCTBUS MepCcoHalla MPY UCTIOIb30BaHUN U3ACIHS

[Tpu oTCyTCTBMU aBapHHBIX CUTyalluii BMEIIATeIbCTBO MepcoHaa He Tpedyercs. [locie
Ka)JI0TO 00CTY)KMBaHUSI HACOCOB HEOOXOIUMO COPOCUTH CUETUHK 3aJePKKH OOCITy>KUBaHHS (HE
peke ueM ofuH pa3 3a kaxzasle 720 u HapaboTku). B mpoTuBHOM ciyuae OyJeT BKIIOUAThCS aBa-
pHUIHAs CUTHAJIU3ALMSL.

B 3aBucHMOCTM OT OCOOEHHOCTEH SKCIUTyaTallMd OCYIIECTBISETCS BBIOOp pexuMa
pabotel. Ilpy HEOOXOAMMOCTH BBIPABHMBAHUS HAapaOOTKM HACOCOB BBIOMPACTCS PEXUM
"[lepexmrouenue 24 4", mpu HEOOXOAMMOCTH BBIPABHMBAHHUS KOJUYECTBA IyCKOB BBIOMpAETCS
pexxum  "lloowyepennsrii”. Ilpu HEOOXOMMMOCTH MHUHUMAIBHOTO HCIOJNB30BAaHHS OIHOTO U3
HACOCOB BBIOMpAeTCsl pPeXUM C pe3epBHBIM HacocoM. [Ipu MCHONb30BaHMM TONBKO OJHOTO
Hacoca BBIOMPAETCs PEXKUM C OMHOYHBIM HacocoM. [Ipr HEOOXOIMMOCTH pydHOTO yIpaBICHUS
HAcoCaMH BBIOMpPAETCs MOTyaBTOMATUYECKUN PEKUM.

[Ipy BO3HMKHOBEHHM aBapuu HEOOXOAMMO OINPEAEIUTh €€ THUIl U NPHUHITH MEPHI K €€
yCTpaHeHuto. THMN aBapud MOXKHO OINpeNeauTh Mo 0a30BOMy OHKpaHy, a MOApOOHOCTH
IIOCMOTPETh Ha BCIIOMOTaTelIbHBIX SKpaHax (mepexoj uX ©0a30BOro IO HAXaTHUIO KHOMOK
"ppaBo" u "BieBo"). B ToM ciydae, ecnu aBapus caMOyCTpaHWJIach K MOMEHTY TMPHOBITHS
oreparopa, To HH(GOpMAIHIO 0 HEH MOXXHO IMOCMOTPETh B MAaMATH aBapuil HACOCOB, JATUYNKOB
0axa UM MUTAOIIEH CETH.
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2.3.2.1 COpoc 3aep>KKu 00CITyKUBAHHS

Jlist cOpoca cueTunka 3aJep:KKH O00CITy:)KMBaHUS Hacoca | HEOOXOMMMO BBIOpATh MyHKT
MeHo "CoOpoc obcmyx. HI>" wu nBakael Ha)kaTh KHOIIKY "BIIpaBo'". AHAJIOTMYHO JCHCTBOBATH
JUIs. BTOPOTO Hacoca.

2.3.2.2 BX0J B CEpBUCHOE MEHIO

Jlns BXoza B CEpBHUCHOE MEHIO HE0OXoauMo BbIOparh myHKT "[lapons : ****" paxats

KHOTIKY "BIpaBo'. 3aTeM KHOMKaMH "BrpaBo" U "BiIeBO" BRIOMpATh HY)KHBIN pa3psi, a KHOIKaMHU
"BBepx" U "BHU3" yCTaHaBIMBaTh HY>KHOE 3HaueHue (mapois no ymomyanuto 0001). Iocne toro,
KaK 3HaueHHE Mapojis yYCTAaHOBJIEHO W MHraeT KpaillHMil TpaBbIil pa3psii HEOOXOIAWMO TMO-
TBEPAUTH BBOJ Mapojisi Ha)kaTMeM KHONKM "BmpaBo". Ele onHO HaxkaThe KHONKHU '"BIpaBo"
OTKPBIBAET CEPBUCHOE MEHIO.

2.3.2.3 N3MeHeHue yCcTaBOK

V3MeHeHHne BceX YCTaBOK OCYILECTBIISETCS OIHOTUIIHO: HEOOXOAMMO BBIOpAaTh IyHKT
MEHIO (CMOTpHU PHUCYHOK 4), HaXXaTh KHOMKY "BHpaBo'", KHomkamu "BBepX" u "BHHU3" BBIOpaThH
3HAUeHHE YCTAaBKM M HakaTMeM KHONKM "BopaBo" moxaTBepAuTh BbIOOp. Hampumep, ams
M3MEHEHUs JIOMyCKa Ha HalpshyKeHHE MUTAroIIed ceT HeoOXOAMMO BOWTH B CEPBHCHOE MEHIO
(cm. m. 2.3.2.2), HaxaTh KHOMKY "BHM3", HaXaTh KHOMKY "BIpaBo", MPH 3TOM 3HAYEHHE TEKYIIeH
yCTaBKM HadHeT murarh. KHomkamu "BHU3" W "BBepX" BBIOpaTh HY)KHOE 3HAYCHHE JIOMYCKa U
MOATBEPIUTH BBIOOp HakaTueM KHOmKU "BrpaBo'. Uepe3 20 ¢ Ha MHAMKATOpE aBTOMATHUYECKH
oroOpa3uTcsi 6a30BbIN SKPaH.

2.3.2.4 Copoc cueTunka HapabOOTKH Hacoca

Hnst cOpoca cuetunka HapaOOTKM Hacoca HEOOXOOUMO BOWTH B CEPBHUCHOE MEHIO,
KHOMKaMH "BBepX" ¥ "BHU3" BBIOpATh MyHKT COOTBETCTBYIOIIMI HY>KHOMY Hacocy (Ju1st Hacoca |
s10 Oyznet "Copoc Hapab. H1 >") u aBakpl HaXxaTh KHONIKY "BIipaBo".

2.3.2.5 COpoc maMsTH aBapHii
CO6poc maMATH aBapuil MPOM3BOAUTCS AaHATIOTHYHO cOPOCY CUeTIMKa HapabOTKM Hacoca.
2.3.2.6 IlpocmoTp mamsiTu aBapuit

Jlis mpocMoTpa maMsATH HEOoOXOAMMO BbIOpATh HYKHBIM IyHKT MEHIO (Hampumep, JUis
nmpocmorpa asapuilt [Ib "Apapuu JIb >") um Haxarh KHOIKy '"BmpaBo". Omnucanue
oToOpakaeMoi nH(GOpPMaIMK MPUBEICHO B TabmuIie 3.

2.3.3 Ilopsimok KOHTpOJst pabOTOCTIOCOOHOCTH
Cwmotpu . 2.2.6.1.
2.3.4 IlepedyeHb BO3MOXHBIX HEHCIIPABHOCTEN

[TepeueHsb BOBMOXKHBIX HEUCIIPABHOCTEH MPUBEACH B TabHIle 8.
Tabmura 8

Onucanue
WNunukaTop He noacBevYnBaeTcs,
OTCYTCTBYET MHAMKALIUS
Hacocs! He BKITFOYAr0TCS, B TOM
YHCJIEC U B MOJYyaBTOMATUYECKOM
pexume

Bo3moskHast npuynHa
Ha ycTpoiicTBo HE nonano
HaIpsKEHUE MUTaHUs
1. HexonnunmoHHast MATAaro-
as ceTh

Ycrpanenue
[Tonate HanpsKEHUE MUTAHUS

1. [IpuBecTn mapaMeTpsl ceTH
B HOPMY UJIM U3MEHUTH YCTaB-
KW U37EIIHS

2. Pabota 3a0nokupoBaHa
II0CJIE OKOHYaHUS aBAPUNHO-
o IMKJIA

2. IIpoBepuTh COCTOSIHUE J1aT-
YUKOB 0aKa M 3aTeM BBIKJIIO-
YHUTh U BKIIOYUTH U3CIUE
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Onwucanue Bo3moxHasi npuunHa YcTpaHenue

3. ABapus HacCoCOB WM UX (3. YCTpaHUThH aBapuio
JATYNKOB
4. bak nycToit 4. CMupuThCA

Her cBs3u no nocnenosarensHo- |1. Hapymeno npoBoHoe 1. BoccTaHOBUTB COeTMHEHME

My uHTepdeiicy MOJICOeTUHEHUE
2. HecooTtBercTBHe nmapameT- |2. BbICTaBUTh OJMHAKOBBIE T1a-
POB CBSI3U U3JENUA U pameTpsl
KOMITbIOTEpa (KOHTpOJLIEpa)

2.3.5 Pexumsbl paboTsl
2.3.5.1 Ilepexmtouenue uepes 24 yaca

[Ipu orcyTcTBUM aBapuii HACOCHI MEPEKITIOYAIOTCS depe3 24 oTpabOTaHHBIX MOTOYACA.
Takum 00pa3zom, Mocie BKIIOYEHUS JTaHHOTO PEXHMMa TMOKa IMEpPBBIM HAcOC HE oTpadoraeT 24
MOTO4Yaca, OH BBIIOJIHAET POJib OCHOBHOIO Hacoca. [Ipm HepocTarouHON NMpOW3BOAUTEIBHOCTH
OCHOBHOI'O Hacoca BKJIIOUaeTcsi BTOpOW Hacoc. IIpu CHMKEHMM YypOBHS BTOPOM Hacoc
BeIKIIIOUaeTcs. [locie Toro, kak mepBbI Hacoc oTpaboran 24 MoTodaca, TO POJb OCHOBHOTO
MEPEXOIUT KO BTOPOMY.

2.3.5.2 IloodepeaHblil pexum

Pabora B moouepeqHOM pekuMe aHaJOTHYHA padoTe B peXXHMME MEPEKIoYeHus yepes 24
yaca. Pa3HuMIa cOCTOMT B TOM, YTO B IOOYEPEIHOM pEXKHUME pOjb HACOCOB (OCHOBHOU /
HEOCHOBHOI) MEHSETCA P Ka)KJIOM BKJIFOYEHMH HAcOCOB. T. €., €CJIM MEePBBIA HACOC BKIFOUMIICS
U BBIKIIIOYMJIICS, TO B CIEIYIOLIUM pa3 BKIIOUUTCS YK€ BTOPOM Hacoc u Haobopot. Eciu cHavana
BKJIFOUMJICS TIEPBBIN HACOC, a 3aTeM (Mpu AaJIbHEHIlIeM YBEIMYEHUH YPOBHs B 0ake) BTOPOii, TO
IIPU CHYKEHUH YPOBHS NEPBBIM OTKJIIOUUTCS TAKXKE MEPBBIN HACOC.

2.3.5.3 Pexum c pe3epBHBIM HACOCOM

[Ipu orcyrcTBHM aBapuii paboTaeT OCHOBHON HAcOC, PE3EPBHBIM HACOC BKIIOYACTCS
TONBKO TP TepenonHeHun Oaka. [Ipm aBapum OCHOBHOrO Hacoca (Kak camMoro, Tak U €ro
JATYUKOB) OH BBIKJIFOYAETCS, BMECTO HETO BKJIIOYAETCS pe3epBHBIN. [Ipu ycTpaHeHuM aBapuu
OCHOBHOTO HAcoCa PEe3epPBHBIM HACOC BBIKJIIOUAETCS, U CHOBAa BKIIIOYACTCS OCHOBHOW. [lpu
OJTHOYPOBHEBBIX JaTUyMKaX BBIKIIOYCHUE PE3ECPBHOTO HACOCA MPOUCXOIUT TPH YPOBHE HIDKE
Jb3, mpu ABYXypOBHEBBIX JIaTUMKAX BBIKIIOUEHHE PE3EPBHOTO HACOCA MPOUCXOIUT TPHU
nonoxxeHun J1b4 "Hu3".

2.3.5.4 TlomyaBTOMaTHYeCKU# (PyIHOM) PEXKUM

B nanHoMm pexxume paboToil HACOCOB yNpaBIISeT ONepaTop, HO, KPOME TOT0, IPOJOIKAIOT
OTCJIC)KMBATHCS aBapHilHble CcUTyalluu. BriroueHne pexuma OCYLIECTBIISETCS 3aMbIKAaHHEM
kiemMMm 30 u 33, BBIKIIOYEHHE — pa3MbIKaHUEM. Pa3OMKHYTBIM BXOZ YIpPAaBJIEHUS HACOCOM
BBIKJIIOYAET HACOC, 3AMKHYTBIM — BKJIIOYAET, €CIM TO HE 3alPEILEHO 10 COCTOSHHUIO JaTYUKOB
HacCOCOB M JaT4uKOB ypoBHA. IIpm mycrom Oake Hacochl aBTOMaTHUYECKH BBIKIIIOUATCS, MpPHU
NePEToJIHEHHOM— aBTOMAaTHYECKH BKJIrouarcs. Eciau Hacoc WM ero JaTyuk HEUCIPaBHBI, TO
BKJIIOYUTH €10 He ynacrcs. [Ipu BBIKIFOUEHMHM IOIyaBTOMAaTHYECKOIO peXUMa BKIIOYAETCA TOT
PEXHUM, KOTOpPBIM ObLI 10 BKJIIOYEHMS (3a UCKIIOUEHUEM IMCTAHLIMOHHOTO ympasieHus). B
cllyyae, €CiId IOJIyaBTOMAaTHUECKUH peXHM OblT BKIIOYEH M3 pPeXHUMa JIMCTAHIIMOHHOIO
yrpaBieHus: OyAeT BKIIOYEH TOT PEXHM, KOTOPBIA OBUI 10 BKIIOYCHHS TUCTAHIIMOHHOTO
YIPaBJICHMUS.
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2.3.5.5 JlucranumonHoe ynpasienue Hacocamu (s JJHK-31)

B nmaHHOM pexume  ygaleHHOMY —ONEparopy  HPEAOCTaBISAIOTCS — CIELYIOILIHUE
BO3MOYKHOCTH:
+ BKJIIOYEHHE U BBIKIIOUEHUE HACOCOB;
+ CMEHa pekuMa paboThl (yCTaHOBKA 3a/IeHCTBYETCS MOCIE OTMEHbI TMCTAHIIMOHHOTO
yIpaBleHus);
« BBIKJIIOYEHUE PEKUMA IUCTAHIIMOHHOTO YIIPABICHUS.

B Tabnune 5 omucaHbl perucTpbl, 3aluChiBas JaHHbIE B KOTOPHIE OCYIIECTBISETCS
JUCTAaHIIMOHHOE YIIPaBICHUE.

Bo3moxkHOCTH ympaBieHHs HacocaMd B JaHHOM pEKHUME OrpaHMYEHbl AaHAJOTHYHO
nojyaBTOMaTH4YeckoMy pexkumy. [Ipu myctom Oake HAacoChl aBTOMAaTHUECKH BBIKIIIOUATCS, MPHU
MEPEToIHEHHOM— aBTOMAaTHYeCKH BKJItouarcs. Eciu Hacoc win ero JaTdyuK HEUCIpPaBHBI, TO
BKJIFOYUTH €TI0 HE YIACTCsl.

2.3.5.6 ABapus 1aT4MKOB Hacoca

[Tpu K3 garumka temmneparypsl (CM. pucyHOK 7) pabora
Hacoca paspelnieHa TpH TepenodHeHuu Oaka (ypoBEHb
KHUIKOCTH B 0Oake  TpeBBIIAaeT  ypoBeHb  "ABapus-
nepenojiHeHue") U B aBapuitHOM 1ukiie. [lpu oOpbiBe narumka
BIXKHOCTH (CM. PUCYHOK 8) paboTa Hacoca paspelieHa IpH
Pucynok 7 nepenojiHeHnd 0aka W B aBapuiiHOM IMKiIe. Eciu B cucreme
NPUCYTCTBYIOT JIBa HAacoca, TO B Cilydyae aBapud OJHOTO U3
HAacCOCOB BTOpPOM BKJIKOYAETCS BMECTO IepBOro. Bxirowaercss aBapuiiHas CHUTHAJIA3ALNS.
IIponsBoauTcs 3anuch B aMsATh aBapuil. ABapus Hacoca
[Ipu meperpeBe (0OpbBIBE) MaT4YMKa TeMIIEpaTyphl (CM.
puUCcyHOK 9) Hacoc Bcerna BelkiItodeH. [Ipu oOHapyKeHUH BOMbI
(cm. pucyHok 10) Hacoc Bcerna BHIKIIOUEH. [Ipu mMOHMKEHHOM
COIIPOTUBJIEHUH U30JISILIMM (CM. pUCYHOK 1) BKIIOUeHHe Hacoca
3anpenieHo. Bkirouaercst aBapuiiHasi curHanuzanus. [IpousBo- .
PI/IcyHOK 9 JOUTC 3alliCh B IaMATh aBapHﬁ. PHcyHOK 10

Pucynok 8

2.3.5.7 ABapus natuukoB Oaka

[Ipu aBapuu OmHOTO W3 JATYMKOB WIJIM TIPH JIOTHYECKON aBapuu, KOrja
ypoBeHb B 0ake BO3MOXHO ONPEACNIUTh JTOCTOBEPHO, H3ZAENIUE MPOIOIKAET
paboTarh Ha OCHOBAaHUMW JAHHBIX, MOTYyYaEMbIX OT OCTABIIMXCS NaTYUKOB. [Ipn
3TOM Ha YpOBEHb 0TOOpa)kaeTcs Ha MUTarollell NUKTorpaMMe Oaka. Bxitouaercs
aBapuiiHas curHanusanus. [IponsBoauTcs 3anuch B IaMsTh ABapHid.

[Ipu aBapum nByx u Oonee OaTdyukoB (ypoBeHb B 0Oake TOCTOBEPHO . -
OTIPEICTTUTh HEBO3MOXKHO) M3/ICNIUE BXOAWUT B aBapuiiHbId nuki. [lpm sTomM Ha E,gl'*”’f@,
nuKTorpaMme Oaka oroOpakaeTcs TMepernojHEHHEe, HO MHIaeT TONbKO il
"comepxkumoe" ©Oaka. Ha JONONHUTENBHOM TIOJIE MHIaeT MUKTOrpaMma il
aBapuiiHOrOo 1ukKia (cM. pucCyHOK 12). PabGora B aBapuiiHOM HHKJIE BBITVISIUT Pucynok 12
cleyIomuM 00pazom:

« ISl ABYX HAcOCOB - pabota mo 0,5 4 monepeMeHHo, 4 muKIia;
« U1 OJUHOYHOTO Hacoca - 0,5 u — pabota, 0,5 u — nepepsiB, 4 oifiE
LHKJIA. fidt

ITocne 4 nuknoB — paboTra HACOCOB OJIOKUPYETCsI, HA TOTIOTHUTEIHLHOM Prcynox 13

mojie OTOOpa)kaeTcsi MHKTOrpaMMa OJNIOKMpOBKH (cM. pucyHok 13). U3

Pucynok 11
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aBapUITHOTO IIMKJIA M3/IEJIHE MOXKET OBITh BBIBEJCHO TOJIBKO IyTEM BBIKIIOUEHUS M BKIIOYCHUS
nutanus. [Ipu HaAXOXKACHUU U3IENUS B aBapuiHOM Iukie Oonee 0,5 yaca CUETYHK aBapUHHBIX
PEKHUMOB YBEJIMYUBACTCS HA CAUHHUILY.

2.3.5.8 Aapus nuTarouiei cetu

[Ipn BbIXOAEC HamNpsDKEHHs] THUTAIOMIEH CEeTH 3a Mpenesbl JIOMycKa R
(ycTaHaBimMBaeTCsI B CEPBHCHOM MEHIO) paboTra HacocoB Omokupyercs. Ha B
JIOTIOJIHUTEIFHOM ~ TI0Jie  OTOOpa)kaeTcs MHKTOrpaMMa aBapul  CETH  (CM. e

PUCYHOK 14). Bxirodaercs aBapuiiHas CUTHAJIM3aLUs. KonnuectBo
KOHTPOIMPYEMBIX (ha3 HANPSKEHUs (TPH WM OJIHA) 3aBHCHT OT yCTaHOBIGHHOro [HCYHOK 14
tuna ceru: "TpexdaszHas" wnm "onHodaszHad" (yCTaHABIMBAETCS B CEPBUCHOM

MmeHto). Ilpu  ycranoBneHHoM Tume cetu 'TpexdasHag", TakkKe KOHTPOJIHPYETCs
nmocienoBaTenbHOCTh (a3. B ciyuae HeBepHOU mocienoBaTeNbHOCTH (a3 paboTa HACcOCOB
OJIOKUpYETCSL.

2.3.5.9 3anepxka o0CITyKUBaAHHS

[Tpu nHapabotke Hacoca Gosee 720 4 mociie npenblIynero 00CIy>KMBaHUSI
HAUMHAETCSl OTCUeT 3aJepXKKu oOcimyxuBaHusi. Ha pononHuTesnbHOM THoNe
oToOpaxaercs MIUKTOrpaMma 3aJIEPIKKH 00CITy>)KUBaHHS (cm.
pucyHok 15).BkirouaeTcss aBapwitHas curHanu3anus. Eciu 3ajepikka JOCTHIIIA
50 4, TO OHa 3aNHUCHIBACTCS B NAMSTh aBapHii COOTBETCTBYOIIero Hacoca. B PHCYHOK 15
CBSI3HM C YeM, TOCJIE MPOBEACHUS 0OCTYKUBAaHUS HEOOXOIUMO OOHYIUTh CUCTUUK
HapaOOTKU COOTBETCTBYIOILIETO HACOCA.

2.3.6 CmeHa pe:xuMOB pabOTHI

Bxmtouenue pexumosn: "llepexitouenue 24 49", "Iloouepennbiit", "Opunounsiii H1",
"Onmunounbii H2", "1-i1 pe3epBHbIN, 2-i1 ocHOBHOU", "1-i1 OCHOBHOM, 2-U pe3epBHBIN" MOXKET
OCYLIECTBIATHCS KaK 4YEpe3 MEHI0, TaK M JUCTAaHLUMOHHO. BKilOueHHE PEXKMMOB 4epeE3 MEHIO
OCYIIECTBIISETCA CICAYIONIUM 00pa3oM: BbIOpaTh MyHKT MeHI0 "Pexxum pabGoTel", HaxaTh
KHOIIKY "BHpaBo", MpH 3TOM TEKYLIUI PEKUM HaunHaeT murarb. KHonkamu "BBepx" u "BHM3"
BBIOpAaTh HYXHBIM PEKHM, IOATBEPIUTh BBHIOOp Ha)KaTHEM KHOMKH 'BrpaBo'. BxitoueHue
PEXMMOB JUCTAHLIMOHHO OCYLIECTBIISIETCS 3allMChI0O HYKHOTO 3HA4€HMsI B peructp 3 (cM.
Tabnwuiy 5).

BxiroueHue mosryaBTOMaTH4eCKOro pPekMMa OCYILECTBIAETCS 3aMmblkaHueM kiemMm 30 u
33 (BXO BKIIIOYEHHMSI MOIYaBTOMATUYECKOTO pekUMa). BeIXoa U3 moayaBTOMaTHUECKOTO pexuma
MOXET OCYyIIECTBIsAeTCs pa3MblkanueM kinemMMm 30 u 33, nmubo dyepe3 MyHKT MeHIO "Pexum
pabotsl". IlepBblil BapuanT npeanodyrurenabHee. [Ipu BTOpoM BapuaHTe e€Cii BXOJ yIpPaBICHHUS
OCTAHETCs BKJIIOYEHHBIM, TO IPU MHULMAIM3ALMM KOHTpoJulepa (HampuMep, MpH MporajaHuU
MUTAHU) OJIyaBTOMAaTHYECKUN PEKUM CHOBA OyIET BKIIIOYEH.

Bxirouenune QUCTaHIMOHHOTO YIPABJICHHS OCYIIECTBIsIETCs 3anuckio "1" B peructp 4.
BrixiroueHre AUCTaHIIMOHHOTO YIIPaBIEHUsS OCyIIecTBiseTcs 3anuckio "0" B peructp 4, mubo
yepe3 MyHKT MeHI0 "Pexxum pabothl”, muOO0 BKIIIOYEHHEM IMOTYaBTOMATHUECKOTO YIPABICHUS.
[Ipn nmpomananuu cBsi3u Ha Bpemsi Oonee | MUH. AMCTaHLIMOHHOE YNPAaBICHHE OTMEHSETCS
aBTOMAaTUYECKH.

2.3.7 Mepsl 6€301aCHOCTH NP UCIIOJIb30BAHNUN

OBILUI [TPOBOJI UBAEIN S IOAKIIOYAETCS K HEUTPAJIU ITUTAIOLLEN
CETH. OITACHOCTSD ITPU DKCILTYATALIMU U3AEJINUS IIPEACTABJISIIOT LIEIIN,
HAXOJISLIMECS IO/ HAIIPSDKEHUEM 220 U 380 B, A TAKXKE L[EIIU [TPOBEPKU
U3OJISLINN.
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PekoMeHmyeMasi cxeMa BKIIFOUCHHS U3JIens PUBEEHA Ha pUCYHKE 16.

2.3.8 PexomeHanuu no npuMeEHEHHIO

JIHK-3 Pyxosoocmeo no sxcniyamayuu
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IIpn mnocraBke wu3Aenus B HEM YCTAHOBJIEH JMAla3OH JOMYCTHUMBIX IHMTAFOIIMX
HanpspkeHuit 176-253 B (munyc 20...+15 %). [Ipu yctanoBke MeHbIero gomnycka (187-242 B) u
HECTaOMJIbHOM HAlpsDKEHUM MUTAOLIEH CeTH BO3MOXKHBI YacTble OJOKHPOBKH pabOThI HACOCOB.
[Ipu yctaHoBKe OOJIBIIETO JOMYCKAa YMEHbBIIAETCS CTENEHb 3aIIMIIEHHOCTH HACOCHOW CTaHIUHU
OT HEKOHJIUIMOHHOM nuTarouiei cetu. Kpome Toro, mpu OONBIIOM [OMyCKE Ha MUTAIOLIEe
HarpsHKeHUE U 00pbIBE OHOM U3 (a3, Ha padOTAIOIIEM HACOCE 3alluTa OT Mepekoca (a3 MoKeT
He cpa0oTaTh, T. K. Ha BBIBOJE HAcoca, COOTBETCTBYyIOIIEM oOopBaHHOH (aze, Oymer
[IPUCYTCTBOBATh HAINpsDKEHHWE, HABEIEHHOE OT AByX Jpyrux ¢a3. B stom ciyuae dyepes
HEKOTOpoe BpeMsi cpaboTaeT 3aliuTa Mo neperpeBy Hacoca. Ilpu ycraHOBKe MaKCHMalbHOTO
nomycka (154-275 B) u tume cetu — "omuodasnas" JHK daxtuueckn mnepecraer
KOHTPOJIMPOBATh IMUTAOLLYIO CETh.

JHK mpu ycTaHOBIEHHOM THIE MUTAIOIIEH ceTh — "TpexdasHas" nMeeT BO3MOKHOCTh
IOpeIOTBPaTUTh IYCK JBHUrareiass Hacoca B o0OpaTHyro cTopoHy. Jlns peamusanuu 3TOM
BO3MOKHOCTH BBIBOZIbI HACOCAa, MOJAKIIOYAEMbIE K MUTAIOLIEH CETH AOJKHBI ObITh MaPKUPOBAHBI
(passr A, B, C) 1 MOHTaX 3MEKTPUYECKOIN CXeMbl HACOCHOM CTAHIMU JOJIKEH OCYIECTBIISATHCS
B COOTBETCTBHUH C MAPKUPOBKOW BBIBOJIOB HACOCOB, nuTaronie cetu u JJHK.

[Ipu ncnonws3zoBanuu cosmectHo ¢ JIHK onHoro nHacoca, Hacoc moaxmrouaercss kak H1
nnu kak H2.

Jns nByxypoBHEBBIX JIb MUHMMalIbHOE KOJIMUECTBO [Ib, MOAKIIOYAaEMBIX K U3EIIHIO IS
yIOpaBleHUs ABYMSI HacocaMH paBHO AByM (moaxitodatorcs kak JIb2 u JIB3), ans ynpasneHus
OZIHUM HacocoM — ofiuH (moakioyaercs kak (b2).

[nst onHOoypoBHEBBIX [Ib MUHMManbHOE KOImyecTBO b, MOAKIIOYAEMBIX K U3IEIUIO0 IS
ylpaBJIeHUs] JByMsi HacocaMu paBHO TpeM (moakmtodatorcss kak Jbl, b2 u /IB3), nmns
yOpaBiaeHUs] OJHUM HacocoM — aBa (monkirodarorcs kak JIbl u JIB2). K Heucnonabzyembim
BXO/IaM MOJKJIIOYAOTCS TIEPEMBIUKH.

Cnenyer y4uTHIBaTh, 4YTO TPU HCIOJIB30BAaHUM KOHAYKTOMETPUYECKUX JATUUKOB
HA/IeKHOCTh ONpEAETICHUS YPOBHS MOXKET OBITh HECKOJIBKO HMXKE, YeM IpU MCIIOJIb30BAHUU
MOTJIABKOBBIX JIATYMKOB. OJTO OOBSCHSAETCS pabOTON JaTYMKOB HAa IOCTOSSHHOM TOKE H
BO3MO)KHOCTBIO HAKOIUICHHs OTJIOXKEHUH Ha »nekTponax. IIpu HeoOXoauMOCTH HCIOIb30BAHUS
KOHIYKTOMETPUYECKUX JaTYNKOB PEKOMEHIYETCS IOMOIHUTENBHO MCIOIb30BaTh YCTPOWCTBO
BCY-3.

[Ipu ucnonb3oBaHMM HACOCOB 0O€3 JaTYyMKOB TeMmmepaTypbl M (WJIM) BIAKHOCTH K
HEHCIIONb3yEeMbIM BXOJIaM M3JIENIUs CIEAYET MOJKIIOYUTh UMUTATOPbI IaTYUKOB (PE3UCTOPHI) Kak
MOKa3aHO Ha PUCYHKE 0.

[Ipu ucnonb30BaHUM JBYX HAacCOCOB BO3MOXKHBI TPH OCHOBHBIX PEXHMa PalbOThI: OJUH
HAcoC B pe3epBe — Apyroil paboTraeTt, nornepeMeHHast paboTa co CMEHON aKTUBHOTO Hacoca 4epes
24 4yaca wiaM IOCJIE KaXAOro mycka. B mepBom ciyuyae OCHOBHas Harpyska JIOKHUTCS Ha
paboTarouuii Hacoc, a pPe3epBHBIM MOXKET BKJIIOUAThCS TOJNBKO MpPH aBapUHHBIX CHUTYaLUAX
(aBapust OCHOBHOT'O Hacoca, nepernojgHeHue 6aka). Bo BropoM ciydae paBHOMEPHO PacXomyeTcs
pecypc HacoCOB II0 MOTOYacaM, B TPETBEM — PABHOMEPHO PACXOAYETCS PECYpC HACOCOB IO
KOJIMYECTBY ITyCKOB.

[ToryaBTOMaTH4eCKHI PEXKUM MOKET MCIOJB30BATHCS U1l POBEPKH HACOCOB, MPU HMX
00CITy)KBaHHH.

Jlns pa®oThl ycTpoWCTBAa KOHTPOJISI MUTAIOLIEH CETH MEXIY KaKIbIM W3 BBIBOJOB JUIS
nofkmoueHus ¢a3 (knemmsl 19, 21, 22) u obumm BeiBogoM JIHK (xiiemma 20) ycTaHOBIEHBI
nernu comnportusieHneM okoiio 200 kOwm. Tlosromy mpu moakmrodeHHH K kiemme 20 u3nenus
mmHbl PE ¢ kaxnoit u3 ¢as3 noreuer Tok npumepro 1,1 MA. Ilpu mapamienbHOM NOAKIIOYEHUN
Heckonpkux JIHK cymMMapHBI TOK yTEUKH MOXKET MpPEeBBICUTH TOK cpabarbiBanus Y30. [lns
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NOpPEIOTBPAIICHUsT TOAO0OHOM CHUTyallud PpPEKOMEHIYeTCs IpH MapajulebHOM BKIIOYEHUHU
Heckonbkux JIHK mpu oTcyTcTBMM HE0OXOAMMOCTH KOHTPOJIS Tpex(a3zHoW NHUTAIOMEHd CeTh
kjaemMMsbl 21 u 22 He noakitouats (ycraHoBuTh JJHK B ogHOda3HbIM pexum).
OOMOTKH ITycKaTeseil HacOCOB JUIsl YMEHBIIIEHUS IOMEX, BO3ZHUKAIOIIUX B

MOMEHTBI MEPEKIIIOYEHHsS] IycKaTelned peKoMeHAyeTcs WyHTuposath RC- s
nenoukoit (cM. pucyHok 17). Ilapamerpst RC-memm 3aBHCAT OT MOIIHOCTH
Harpysku. Jlns myckareneid no 2-ro tunopasmepa napamerpbl RC-nenu moryr R K
obITh cneayromumu: 39 Om 1 Bt; 0,01 Mx® 630 B. [ ]

. &
2.4 JleWcTBUS B SKCTPEMAIIbHBIX YCIOBUAX

[Tpu BO3HMKHOBEHHUH BO3TOpaHMs B KAy yNpaBIeHUs WU MONaJaHus B —l_—o
HETO BOJIBI CIIEAYeT 00ECTOUNTh U3JIENHne.

Pucynoxk 17
3 Texuuueckoe 00CITyKUBaHUE

3.1 OOmwue yka3aHus

Texumueckoe 06CJ'Iy>KI/IBaHI/Ie IMPOBOJAUTH OJHOBPEMCHHO C TECXHHUYCCKUM
O6CJ'Iy>KI/IBaHI/IeM HaCoOCOB.

3.2 Mepsl 6e30MacHOCTH
Bce paboTsl JOKHBI MPOBOAUTHCS HA 0OECTOYCHHOM 00OPYIOBaHHH.
3.3 Tlopsamok TEXHUYECKOTO 00CITYKUBaHUS

[Ipon3BecTH BHEIIHUN OCMOTD M3ACIHS. YOAIUTH IbLIb C KIEMM C IOMOIIBIO KUCTH.
O4HuCTUTH KOPITYC M3/ENNs OT 3arpsA3HEHUN C TIOMOUIbIO BIAKHOM BETOLIM CMOYEHHOW BOJOM.
IIpuMeHeHne arpecCHUBHBIX XUIAKOCTEM HE nomyckaercs. IIpoBepuTh HaAECKHOCTb KPEIUICHUS
IIPOBOJIOB B U3/IEJIHNH.

3.4 Tlposepka paboTOCTIOCOOHOCTH

[Ipy BO3HMKHOBEHMM COMHEHMH B TNPAaBUIBHOCTH pabOThl H3JENHs TMpPOBEpKa
OCYILECTBIIIETCS B COOTBETCTBUH C 11. 2.2.6.1.

4 Texyuuii peMOHT

Crnucok HEeucCHpaBHOCTEHN, KOTOPbIE MOTYT OBITh YCTPaHEHBI B MPOLIECCE KCILTyaTallH,
npuBezieH B Tabnuue 8. I1o ocTanbHBIM HEUCIIPABHOCTSAM CIEAYEeT 00pallarbes Ha MpeanpusTie-
U3TOTOBUTEIIb.

5 XpaHenue
XpaHeHHe W3NS T0JDKHO OCYIIECTBISATHCS B TPAHCTIOPTHOM Tape.
5.1 VYcnoBus xpaHeHUsI

XpaHeHHs MOXKET OCYLIECTBIIATHCS B CIEIYIOIINX YCIOBHUIX:
+ B OTAIUIMBAEMBbIX IOMELICHMSX Npu Temneparype Bo3ayxa orT 5°C mo 40°C u
OTHOCUTENFHOU BiIakHOCTH 110 80% mipu Temnepatype 25°C 6e3 KOHIeHC AUy BiIar;
+ B HEOTAaIVIUBaeMbIX MOMEUICHUAX MpH TeMmmepaType Bosayxa oT muHyc 30°C 1o
50°C u oTHOCUTENBLHON BiaaXKHOCTH 110 90% 0Oe3 KoHIeHCcallny BJIArH.
B Bo3myxe He 10MKHO ObITh KMCIOTHBIX, IIEIOYHBIX U APYTHX arpeCCUBHBIX MpUMeceil 1
TOKOIIPOBOJAILEH ITBUIH.

6 TpancnoprupoBaHue

« YImakoBaHHbIE  M3JEAUSA  JOMYCKAeTCs  TPAaHCHOPTUPOBaTb B 3aKPBITBIX
TPAHCIOPTHBIX CPEICTBAX B COOTBETCTBUU C IPABUIIAMHU IEPEBO30K, JCHCTBYIOUMU
Ha COOTBETCTBYIOLEM BUE TPAHCIIOPTA.
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- [locrne TpaHCOPTUPOBAaHUS B YCIOBUSX OTPUIATENBHBIX TEMIEpPATyp H3ICIUS
nepea pacnakOBbIBAHUEM OOJIZKHBI OBITH BbIJICpKaHbl HC MCHEC JIBYX CYTOK B
HOPMAaJIbHBIX YCIOBHUSX.

« [lorpy3ka ¥ BBITpy3Ka yNAKOBaHHBIX M3JEIUN JOJDKHBI TPOBOJUTHCA B
COOTBETCTBHH C HAJANMUCSIMHU U 3HAKAMHU, HAHECEHHBIMU Ha TPAHCIOPTHOU Tape. Bo
BpeMs TOTPY30YHO-PA3TPy30YHBIX pabOT ¥ TPAHCIOPTHPOBAHUS W3IACHHS B
TPAHCIIOPTHOM Tape HE JOJDKHBI TOJBEPraThCsi PE3KUM yAapaM H BO3JICHCTBHUIO
aTMOC(EPHBIX OCAJIKOB.

- PaccraHoBka W KpeIUieHHE YIMAKOBAHHBIX H3METHIl B TPAHCIOPTHBIX CPEACTBAX
JOJI?)KHBI obecreunBare MUX YCTOfIqHBoe IOJIOKCHUEC, HCKIKOYAaTb BO3MOXHOCTH
CMEIICHHUS U YIapOB.

7 YTunuzauus

Ilocne oOxOHYaHUs CpOKa JKCILIyaTallMM W3JACIIHE HE IPEIACTaBIsAET OMACHOCTH I
KHU3HU, 3710pPOBb JIIO/IEH WK OKpYy»Karolel cpefbl. TpeOoBaHMs MO YTUIN3AUU OTCYTCTBYIOT.
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KOHTPOJLJIEP HACOCHOM CTAHIIMU JHK-3

OTHUKETKA
I'CIIK. 468263.105 OT

1 Hasnauenue n3aciana

Kontpomnep nacocnoit cranmmu JIHK-3 mpemnnasnauen nist ynpasieHus paboToil u
3aIIUTHI OT aBapuil HACOCOB HEOOCITY)KUBAEMBIX OTKAYMBAIOIINX HACOCHBIX CTAHIIUH.

2 OCHOBHBIC TEXHUUECKIE XapaKTCPUCTHUKHU

HanmenoBanue napamMeTpa

3HaueHne

Hanpspkenue nutanus usfenus / (TOk noTpediieHus, He 6osee)

85-265 B/ (45 MA)

MakcuManbHbIN JJIUTEIBHBIA TOK HArpy3Kd, MOAKIIOYaeMOU K BbIBOAaM 23
llHl" I/I 24 HH2H

He Oonee 1 A

KonunuecTtBo Hacocos, He Ooee

2

Tun gaTyukoB TeMIepaTyphl

PTC-tepmuctop

Tun JAaTYUKOB BJIAJKHOCTHU

"Muxkponukc" CC06

Tun AaT4uKoB ypOBHS

MEePEKITI0YAIOIIUNCS KOH-
TaKT, 3aMbIKAIOIITUMCS
KOHTAaKT, KOHAYKTOMETPU-
YEeCKUI TaTYNK

Hepnoz[ BPEMCHU MCXKAY NPCAbIAYIITUM OGCJ’IY)KI/IBaHI/ICM " IOABJICHUEM Ha-
IIOMHWHAHUA O HGOGXO,Z[I/IMOCTI/I O6CJ'Iy>KI/IBaHI/IH Hacoca

720 gacoB

Tun nuraroniei cety, s KOTOPOH MPOU3BOIUTCS aHAIN3 MOCIIEN0BATEIbHO-
cte (a3 ¥ ypoBHEH HaNPSHKEHUH

50I'n 380 B, 3 dasst
nm 220 B

Jlnana3oHbl yCTaHOBOK HAIPSDKEHHMM NMTAIOIIEH CETH, B KOTOPBIX YCTPOM-
CTBO KOHTpOJIs a3 nomyckaeT pabory JHK

187-242 B, 176-253 B,
165-264 B, 154-275 B

To4YHOCTh MHAMKALIMY HANIPSAKEHUS MUTAIOLIENH CEeTH

£3 %

3 CgeneHwus 0 MPOU3BOAUTENIEC

00O "Hayuno-texanueckas pupma "MUKPOHUKC"
644099, Poccus, r. Omck, yi. TperbsikoBckas, A. 69
T/ (3812) 25-42-87, e-mail: micronix(@mx-omsk.ru
Wutepner - www.mx-omsk.ru

KOpunnuecknii anpec: 644029, Poccus, r. Omck, yiu. HedresaBoackas, 1. 14.

4 T'apantun

« UzroroBurenp rapaHTUpyeT
I'CIIK.468263.105 TY 1npu cobmatoneHun
TPAHCHIOPTHPOBAHUS M XPaHCHHSI.

COOTBCTCTBUC

U3aenni
MOTpEOUTENEM  yCIIOBUI

TpeOOBaHUAM
IKCIUTyaTaIuH,

« lNapanTuitHblil Cpok 3KCIUTyaTanuu — 12 MecsAleB ¢ MOMEHTa OTIPY3KHM H3ZeNus

MOTPEOUTEIO.

« NapanTHitHbIi CPOK XpaHEHUS — 6 MECSILIEB C MOMEHTA U3TOTOBJICHMS.
« ITocne OKOHYAaHMS TapaHTHUHHOTO CpOKa HKCIUTyaTallMM U3Jelue CHOCOOHO B
MOJTHOM O00beMe BBINONHATH CBOM (yHKIMH. HasHaueHHBIH CpOK CIy>KObl H31eHs

coctaBisieT 10 jeT.
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« U3nenusi, y KOTOPBIX BO BpeMs rapaHTHMHHOTO CpOKa OOHAPY>KEHO HECOOTBETCTBHE
TpeOOBaHUSAM HACTOSIIMX TEXHUYECKHUX YCIOBHUM MPH COOMIOJEHUH MOTPEOUTENEM YCIOBHMA
TPAHCHOPTUPOBAHUS, XPAHEHUs, OSKCIUTyaTallud W TIPH YCJIOBHUM COXPAHHOCTU IIJIOMO
MPENNPUITHSI-U3TOTOBUTENS, PEMOHTUPYIOT UM 3aMEHSIIOT Ha UCIIPaBHbIE.

« ITorpeOutens TepseT MpaBO Ha TApaHTUHHBIM PEMOHT NMPU HAPYLIEHUH YCIOBHUH

TPAHCIIOPTUPOBAHUS, XPAHEHUsS, OKCIUIyaTalluu,

npeaApuUATUA-U3TOTOBUTCIIA.

5 KommiekTHOCTD

a TaKKe MpU MOBPEKICHUU IIIOMO

HaunmenoBanue

KommuectBo

1. Konrpomnep JTHK-3

IT.

2. PykoBozCTBO 1O AKCIUTyaTalluu

1 3k3.(1 3K3. HA MapTHIO)

6 CaeneHus o MpUEMKE
KonTpomnep (»1) HaCOCHOM

CTaHIIUHA

[ara BbImycka

Itamo OTK

IMoamuce OTBETCTBEHHOIO JINI[A

JHK-3 3aB. No

COOTBGTCTByeT TCXHNUYCCKUM yCJIOBI/ISIM
I'CIIK. 468263.105 TY u npu3HaH roAHBIM K SKCIUTyaTalluH.
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