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JlanHOE€ PYKOBOJCTBO MO HKcmryatanuu (PD) mpemHasHaueHo uisi O3HAKOMIICHUS
OOCITy’)KMBAIOIIET0 TEepCOHANla C YCTPOMCTBOM, KOHCTpPYyKLHMEH, paboTOW M TEXHUYECKUM
oOcimykuBaHUEM KOHTposuiepa HacocHoM ctanimu JIHK-3 (manee — «mpubop» wnm «m3aenue»)
¢ Bepcuei mporpaMmHoro odecreuenust v.0.20 u Beime.

W3znenue BBITycKaeTcsl B IBYX MOIUGPUKAIMIX, OTIIMYAIOIIUXCS APYT OT APYyra HaTHIHeM
WIK OTCYyTCTBUEM HHTepdelicHoro monyns. Monudukanus ¢ UHTepPEHCHBIM MOayJIeM
o6o3nauvaercs JJHK-3U, 6e3 unrepdericuoro moayins — JIHK-3.

[Ipumep moaHOrO HAMMEHOBAHUS MPU 3aKa3e U3ACTHS:
Kontpoaiep Mukponukce THK-3U I'CITK.468263.154-10.

Kontponmnep wacocnoit cranmuu JIHK-3  ceprudummpoBan U COOTBETCTBYET
tpeboBanusim TP TC 004/2011 u T'OCT P 51321.1-2007.

Ne ceprudukara coorerctBus TC RU C-RU.HE23.B.00931/23 Cepust RU Ne0429775.
Cpox neiictBus ¢ 15.02.2023 mo 14.02.2028.

Bbinan  opranomM mo cepTu(MKanMM  NPOAYKIMHM OOIIECTBA € OrpaHHMYEHHOMN
OTBETCTBEHHOCTBIO «He3aBucumast oneHka KadecTBay.

K pabore c¢ wu3menwieM [JODKHBI JIOMYCKAThCS JIMIA, HWMEIONIME TPYIIy IO
anekTpobe3omacHoctu He Hike III B cooTBercTBMM ¢ mokymeHTamu «lIpaBmiia TeXHUUYECKOU
IKCIUTyaTalluu JJIEKTPOYCTAaHOBOK ToTpedureneit»y u «MexoTpaciaeBble MpaBuia MO OXpaHe
TpyJa (mpaBuia 0e30MacHOCTH) MPHU AKCIUTyaTalliu 3JIEKTPOYCTAHOBOK», U U3YUYHMBIINE JaHHOE
PYKOBOJICTBO.

BHUMAHME! OBIIUA TPOBOJ W3AEIUS MNOJKJIIOYAETCS K
HEATPAJIM TNUTAIOIWEW CETH. OMNACHOCTb MPHU DKCILTYATALMU
WU3JIEJIVSI TPEJACTABJISIIOT LENHW, HAXOJSIIUECS TOJ HANPSI)KEHUEM
220 B 1 380 B, A TAKKE LIEITA ITPOBEPKHU U3OJISILIUU.
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1 Omnwmcanue u pabora

1.1 Ha3uauenue n3nenus

Kontponnep nacocHou cranmmu JIHK-3 mpegHaznaueH s ympaBieHHsT paOOTOH H
3aIIUTHl OT aBapHil HACOCOB HEOOCITYKMBAEMBIX OTKAQUYMBAIOIIUX HACOCHBIX cTaHIuil. M3nenue
JHK-3 nonnocteio 3amensier uznenue JIHK-2. OcnoBnas 3amava JIHK — nopnepxanue ypoBHA
JKUJKOCTU B pe3epByape HE BhINIE 33JaHHOTO W MpeAOoTBpalleHue aBapuil HacocoB. M3nenue
npeIHa3HayeHo MJsi YIpaBleHUs JByMsi HacocaMH B cocTaBe IKada ymnpaBieHHs HACOCHOMN
cranuueil. M3penue paccumtaHo Ha MOHTax B mkap Ha DIN-peiiky. YpoBeHb XUAKOCTH B
pe3epByape ompeeseTcs o YeThIPEM TaTYuKaM YPOBHS (IaTuynkam Oaka).

Nznenue peanusyet cneayomue GyHKITUH:

- MEepeKNIIOYeHre TI0 BHIOpaHHOMY aJIFTOPUTMY JBYX HacOCOB;

- BO3MOXHOCTH BbIOOpa alIropurma, oOECHEUMBAIOIIETO0 PaBHOMEPHBIH pacxoj pecypca
HAacoCOB (Kak 110 MOTOYacaM, TaK U 0 YHUCITy MTyCKOB);

- 3aUUTY OT aBapUMHBIX CUTYaLUi, TAKUX KaK:
+ TIeperpeB IBUTATeNsl Hacoca,
- TOmajaHue BOJBI B MacCIIHBIM KapTep Hacoca,
+ TepernoyiHeHue 06aka ¢ mepeKaunBaeMoi KHUJIKOCTBIO,
+  OTCYTCTBHE IEpeKayMBaeMOi XKHUIKOCTH (paboTa HacocoB "Ha cyxyo"),
+  HEHUCHPaBHOCTH JaTYMKOB HACOCOB U JATUMKOB ypOBHS Oaka,
*  BBIXOJ] HAPSHKEHUS MUTAIONICH CeTH 3a JOIyCTUMbIE TPaHHULIbI,
+  HempaBWIbHAas (a3upOBKaA MUTAIOIICH ceTH (ITyCK IBUTATEICH B 0OpaTHYIO CTOPOHY);
+  YMEHBILIECHHE CONPOTUBIICHUS HU30JSAIMU JBUraTelNsl HACOCA;

- 3alOMHUHAHHME MPOU3OUICAIINX ABAPUHUHBIX CUTYAIIU;

-  CUYETYMK MOTOYACOB IO KAXKJAOMY HAcOCY;

- HANOMHMHAHHE O HEOOXOAMMOCTH OOCITYXWBaHHsS HAcCOCOB (IO BBIPAOOTKE 3aJlaHHOTO
KOJINYECTBAa MOTOYACOB);

— MOHHUTOPHHI COCTOSIHUSI JAaTYMKOB, OOJIETYAIOMIUNA PEMOHT B CIIy4ae BO3HMKHOBEHHUS
HEHCIIPaBHOCTH;

- yJaJeHHBIH MOHUTOPUHT COCTOSHUSI M3AENUS M MOJKIIOYEHHBIX K HEMY HAacOCOB IO
nocienosarenbHomMy uaTepdericy (mus JJHK-31);

- yJaJeHHOE YIpaBJICHHE COCTOSIHUEM  HAcOCOB M PEXHUMOM  paboOThl MO
nocienosarenbHomy uaTepdericy (mus JJHK-31);

- MpoOHBIE MYCKH BBIKJIIFOUEHHBIX HACOCOB.

Cniocobamu 3aluThl OT aBAPUHHBIX CUTYAITU SBIISFOTCS:

- Tepexoj Ha CHelMalbHbBIN anropuTM paboThl, 00ECIICUYNBAIOIINI MOJAeP)KaHUE YPOBHS
KHUJIKOCTU Jake MPU HEUCIPABHOCTH JBYX W3 YEThIpEX AATYMKOB ypOBHS Oaka M He
JIOITyCKAIOLIUI MMOBPEXKIEHUS HACOCOB;

- OTKJIFOYEHHE HACOCOB.

Wznenue mnpeaHazHayeHO [UIsi COBMECTHOH paboOThl ¢ HacocaMu, 000PYIOBaHHBIMU
natunkamu BiaxkHoct tuna CCO06 (mpomsBoactBa HT® "MuxkpoHukc") M pe3suCTUBHBIM
TEPMOJATYNKOM  (TepMoaaTuukamMu) ¢  Bocxomsmend  xapaktepuctukod  (PTC-tuma)
COMpOTUBIIEHUEM cpadaThiBaHust okoio 2 kOm. Bo3amoxknbie THTIBI TepmogaTdukoB: CT14-2,
TPII10, B59 u anajmorugssie.

W3penue noanep:kuBaeT 3aJaHHbIN YPOBEHB JKUJIKOCTU, OMHUPAACh HA aHAJU3 COCTOSHHS
4-X JaTYUKOB YpPOBHS KHJIKOCTH, PACIOJIOKEHHBIX B OOCIYKHBAaeMOM pe3epByape (naiee
"matunku Oaka'"). B kadecTBe MAaTYMKOB Oaka WCIONB3YIOTCS TOIJIABKOBBIE MATYUKUA C
NEPEKITIOYAIOIIUMCS KOHTAKTOM. MOTYT HMCIIONIb30BaThCs KaK JAaTUUKH C MajbIM THCTEPE3UCOM
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(0THOYpOBHEBBIC), TAK U C PETYIUPYEMBIM THCTEPE3UCOM (JIByXypOBHEBBIC). Takke BO3MOXKHO
NpPUMEHEHHE JAaTYuKOB Oaka C OJHWM 3aMBIKAIOIIMMCS KOHTakToM. B kadecTBe
OJTHOKOHTAKTHBIX JATYUKOB B PsIJI€ CIy4yaeB MOTYT ObITh UCIIOJIb30BaHbl KOHJIYKTOMETPUUYECKHE
natuuku (moxpoOHee B 1. 2.3.7).
W3nenue muraercs oT ogHOoGa3HOU ceTH nepeMeHHOro Toka 220 B u MOXeT ynpaBisTh
paboToii HacocoB, nMeromux kak ogaodasznoe (220 B), Tak u Tpéxdasznoe (380 B) nuranwue.
N3nenue Takke TMO3BOJSIET YIPABISTH pabOTOW HACOCHOW CTAaHIMU B YIPOIIEHHBIX
KOH(UTyparmsx:
- TMpH UCHOJIb30BAaHUM HACOCOB, HE UMEIOUIMX JaTYMKOB BJIAKHOCTH U (WUJIHN)
TEMIIEPATYPHI;
— IIpH YHUCJIE JaTYUKOB YPOBHS MEHEE YEThIpEX;
- TP HAJTMYUU TOJIBKO OJTHOTO Hacoca (0IHO-HACOCHAsI KOH(UTyparus).

Heo0OXoquMo yuYWTBHIBaTh, 4YTO YNPOIIEHHBIE KOH(MHUIYpAMU CHIDKAIOT HaIE&KHOCTh
paboThI HACOCHOM CTaHIINU.

1.2 TexHu4yeckue XxapakTEpUCTUKH
TexHnueckue xapakTepUCTUKU U3/1€IHs IPUBEICHBI B Taduue 1.
Tabnuua 1 - Texuuueckne XapakTepUCTUKU H3AEIHS

HaumenoBanue napamMeTpa 3HauecHHUE

Hanpspkenue nmutanus uzaenus / (TOK noTpebienus, He Oomee) 85-265B /(45 MA)

MakcumanbHbBI  IJWTENbHBIA TOK HAarpy3kd, MOJKIIOYaeMON K

BeIBOaM 23 "H1" u 24 "H2" He Oonee 1 A

IlpenenbHO AOMYCTUMBIM KPAaTKOBPEMEHHBIM HETMOBTOPSAIONIUNCA TOK

. He Oonee 40 A
Harpy3KH, MOAKII0YaeMoi K BeiBogam 23 "H1" u 24 "H2"
MakcuManbHO —JOMYCTHMOE HalpsHKCHHWE MEPEMEHHOTO TOKa Ha

" " 242 B

BEIBOAAX 25-27 (pene "ABapus")
MakcruManbHO TOMYCTHUMBIN IEPEMEHHBIN TOK MEXY BbIBOJaMH 25-27 2A
MUHAMATEHO IOy CTHUMBIN TIEPEMEHHBIN TOK MKy BBIBOJIAMU 25-27 0,005 A
THun 1aTYNKOB TEMIIEPATYPHI PTC-tepmuctop
Tun 1aT9uKOB BIAKHOCTH "Muxponnkc" CC06

Ilepekmouaromuiics KOHTAKT;
3aMEBIKaAIOIIHICSI KOHTAKT;
KonnykromeTpudeckuid
JATUYHK

Tumn 7aTINKOB ypOBHA

Hampspkenue, mogaBaeMoe Ha IaTYMKH YPOBHS +5B

IToporoBrie COMPOTHBICHHUS 10 BBIBOJAM JAaTYUKOB TEMIICPATYPHI
(BeBOAB! 1 u 4), pa3fensionIye COCTOSHUS 3aMbIKaHUE — HOpMa — 0,12-2,2 xOm
neperpes (0OpbIB)

Hoporomﬂe CONIPpOTUBJICHHA II0 BBIBOAAM OaTYUKOB BJIAXXHOCTHU

100-50 kO
(BBIBOIBI 2 U 5), pa3aensiomune COCTOSIHUSL OOPBIB — Maciio — BoJia oM

ITapameTpsl pe3ucTOpa, yCTaHABIMBAEMOI'O B HACOC 100 kOm +5% 1 Bt

COHpOTI/IBJ'IeHI/Ie MCKAY BBIBOJAMU JAaTYHWKa YPOBHA, PAaCIIO3HABACMOC

MmeHee 40 kOm
KaK CUTHaJ "KOHTAaKThl 3aMKHYTHI"

ConpoTuBieHHE MEXIy BHIBOJAMH JaT4YWKa YPOBHS, pacro3HaBaeMoe

6osee 60 kOM
KaK CUTHAJ "KOHTAaKTHl pa30MKHYTHI"
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HaumenoBanue napamerpa

3HaueHNE

ConpoTHBIEHHE B LEMU H3MEPEHMs HM3OJALUH, OIpENeIsieMoe Kak
aBapusi

menee 900-1300 kOm

Hampspkenue, ucmonb3yeMoe TPH  W3MEPEHHH  COMPOTHBIICHUS
U30JISUU

mynbcupyroriee +270 B

Ileprox BpeMeHU MeXIy MPEnbIAYIINM 00CTYKHBAHUEM U TTOSIBICHUEM

00CITy)KHBaHHS B TIAMATh aBapuil

720 yacoB
HaITOMUHAHHUS O HEOOXOMMOCTH O0CTY)KHBaHUS Hacoca
[Teproa BpeMeHU MeXTy TIOSIBICHUEM HATIOMUHAHHS O HEOOXOJUMOCTH
o0CTyXKMBaHHMS Hacoca M 3aluchi0 HHPOpMamuu 00 OTCYTCTBHH 50 gacoB

Tun nwuraromed cetu, IS KOTOPOW  MPOU3BOIUTCA  aHAIH3
MOCJICI0BATEILHOCTH (ha3 U YPOBHEH HAIIPSDKEHUH

50I'm 380 B, 3 dasst
wm 220 B

Jlnama3oHbl yCTaHOBOK HAIpsDKEHHUH NHTAIOLIEN CETH, B KOTOPBIX
yCTpoicTBO KOHTpOs (a3 gomyckaet padoty JHK

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

To4yHOCTh UHAMKALIMY HANIPSKEHUS MUTAIOLIEH CETH

3 %

Juana3oH pabounx Temreparyp

munyc 20 — 55 °C

OTHOCHTEIIbHAS BIIAXKHOCTh BO3ayXa

He 6oiee 90% 06e3

KOHJICHCAITUU
TI'aGaputsr (6e3 yuéra y3710B KPETUICHHUS) 105x115x60 mm
Macca, He 6oee 250
CreneHs 3alUThI 1P20
Bun x1mMaTHdecKoro UCTIOTHEHUS YXII3.1
Ipotokon cesi3u (s JHK-31) Modbus RTU

Tun uatepdeiica (s JJHK-31)

RS485, ranpBannueckas
passzka g0 1000 B

1.3 CocraB uzneausa

I/IB,Z[GHI/IQ ABJIACTCA MOHOGHO‘-IHBIM C pa3bCMHBIMHU COCOAUMHUTCIIAMU. HpI/I YCTAaHOBKC B
moaudukamuio JIHK-3 mrater uaTepdeiica nomyuaercs moaudukanus JJHK-31.

1.4 YcrpoiictBo 1 paboTa

1.4.1 TlpuHnun nencTBus

Wznenue npexacraiger co00i MUKPOIIPOLECCOPHOE YCTPOHCTBO € MPEAYyCTaHOBICHHON

nporpaMmoil. B uzaenuu npucyTcTByIOT:

—  Bxogsr:
+ I AaTYMKOB BJIQKHOCTH;
+  JUIS IaTYUKOB TEMIIEPATYPHI;
+ I AaTYMKOB YPOBHS;
+  yOpaBJICHUS MOJYyaBTOMAaTHUYECKUM PEKUMOM;
«  U3MEPEeHHUs U30JISLNH;
+  TIMTAIONIEH CeTH;

— Brxonmsr:
+  yIOpaBJICHUsS HACOCaMU;
+  CUTHaJM3aluy;

- Hurepdeiic RS485 (ans mopupukaruu JJTHK-31).



I'CIIK.468263.154-10 PO

Bce BxompI (32 HCKITIOUEHHEM BXOJIOB IMUTAIOMICH CETH) pabOTaIOT M0 OJJUHAKOBOM CXEMeE:
Ha BXO U3 U3ACIINA ITOAACTCS ITIOCTOAIHHOC HaprDKeHI/Ie nu I/I3Mep$ICTC$I ImagcHUueC HaprDKeHI/ISI Ha
MONKJIFOYEHHON K 3ToMy Bxomy uenu. Mznenme 3ammrteiBaercs ot ¢asel A. K dazam B u C
IIOAKIIFOYAKOTCS TOJIBKO BBICOKOOMHBIC I/I3M€pI/ITe.HBHBIC LICIIN.

BrIxompl ynpaBieHHss HacoCaMH COJIEpKaT CHMHUCTOPBI, KOTOPhIE MOAAIOT Ha HArpy3Ky,
MOJKIIOYCHHYI0 K JaHHBIM BbIxogaMm (asy A. BpIXox cHrHanmzanuu MpeacTaBisieT coOon
MEPEKITIOYAIONTUICS KOHTAKT pelie.

1.4.2 VYcrpoiicTBo u3aenus

Wznenue cMOHTHPOBAHO B IJIACTMAaCCOBOM Kopryce (pucyHok la). ['abaputHeie pasmepsl
W3JIeNUs IPUBEICHBI Ha pUcyHKe 16. BIonb JIMHHBIX CTOPOH KOpITyca YCTaHOBIIEHBI pa3beMHbIE
coeMHUTENM. B BepxHel uacTM KOpIyca pacloJIOKEHBl MOHOXPOMHBIA TpaduuecKkuit
xuakokpuctammyeckuii naaukatop (OKKIW) u geTsipe kHONKM HaBHWranuu mo MeHro. Mznenue
MOXET MOHTHpoBaThcsi Kak Ha DIN-peiiky, Tak ¥ Ha IuiockocTh. HaGop ans HacTeHHOTO
MOHTa)Xa 3aKa3bIBaeTCi OTAENbHO. l3nenwe cocTOMT W3 Tpex IUIaT, OCHOBHOM, ILIAThI
WH/IMKAUK 1 11atel nHTepdeiica. OCHOBHAs IJiaTa U IuiaTa MHIMKAIIMK IPUCYTCTBYIOT B 000UX
Monu(UKaIUIX U3eIus, Tuiata narepderica — tonbko B Momudukanuu JJHK-31.

Haznauenue kinemMM npuBeaeHO B Tabmiuie 2.

Pucynok la - BHemHuil Bus1 ycTpoiicTBa

Pucynox 16 - ['abapuTHBIC pazMepsl U3ACTUS
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Tab6muna 2 - Hazgauenue xKiieMm

Homep | MapkupoBka Haznauenue ITpumeuanue
1 B | [oxaxmoueHne naTdmka BIaKHOCTH Hacoca 1
2 Hacoc 1 T | IlogkmroueHue maTymKa TeMIepaTypsl Hacoca 1
3 O | ToaxmoyeHne oOLIero MpoBoOAa AATYMKOB Hacoca 1
4 B |IlogkimroyeHue maT4MKa BIAXKHOCTU Hacoca 2
5 Hacoc 2 T |TlogkiroyeHre naT4yrka TEMIEpaTyphl Hacoca 2
6 O |IlomkmodeHue o0IIero MpoBoa JaTINKOB Hacoca 2
7 H |IlopknrodeHre KOHTaKTa HIDKHETO ToytoxkeHus /(b1
8 b1 B | IlomkimodeHne KOHTAKTa BepXHETo mojoxenus b1
9 O | Moxkmouenue obmero konrakra JIb1
10 H |IoaknroyeHune KOHTaKTa HIXKHETO monoxeHus (b2
11 b2 B |TlonkmiodeHue KOHTaKTa BEpXHEro nojoxenus b2
12 O |Ilogkmrouenue obuiero konrakra J1b2
13 H |IlopkiroueHHne KOHTAKTa HIDKHETO IMookeHus J1b3
14 B3 B |IlomkimodeHne KOHTaKTa BepxHero nojoxkenus /(b3
15 O | [oxkmouenue obmiero kontakra /b3
16 H |IoaxmroyeHue KOHTaKTa HIKHETO nonoxeHus /(b4
17 J1b4 B | IloxmxiroueHune KOHTaKTa BEpXHEro nojoxxeHus b4
18 O |Ilogkmrouenue obuiero konrakra J1b4
. BriBon nurtaHus
19 A |Tlogxmirouenue ¢as3sl A MUTAOLICH CETH 8
yCTpOHCTBa
20 CeTh N | [ogxmroueHue HEUTpaAIH MUTAIOIIEH CETH
21 B | [oxkmouenue dhas3er B nuratomieit cetn
22 C |logxmrouenue daspl C muTaromeil ceTi
23 v H1 |Iloxkmrodenwe myckarens Hacoca 1
mp.
24 H2 | Iloxkmrodenwe myckaremns Hacoca 2
25 H3 |Pene "ABapus", HOpMaabHO 3aMKHYTBIH KOHTAKT
26 ABap. O | Pene "ABapusa", nepexintoyaronuicsa KOHTaKT
27 HO |Pene "ABapus", HOpMaabHO Pa30MKHYTBINH KOHTAKT
28 - H1 |Iloakmouenue BeiBona Ga3bl A ABUraTelis Hacoca 1
3001.
29 H2 |Iloakmouenue BeiBonA a3kl A ABUraTels Hacoca 2
30 0 Ilogkmrouenne oOMmIEr0  KOHTAaKTa  MEpEKIoYaTeei
MOJTyaBTOMAaTHYECKOTO PEKUMaA
3] Hi1 HO xonrtakt BimoueHus HI B momyaBTomartuueckoM | [Ipu 3ambikaHuu
pexrnMe BKITIOYAETCA
Pyun.
3 2 HO xonrtakT BKmoueHus H2 B momyaBTomatmueckoM | [Ipu 3aMbIkaHHAN
pexume BKITIOYACTCS
IIpu 3ambIkaHuN
33 P |HO kxoHTakT BKIIOYCHHS TTOTyaBTOMATHIECKOTO PEKUMA
BKITIOYAETCA
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Homep | MapkupoBka Ha3znauenue IIpumeuanue
IMoaxmroueHue
34 C | HuTepdoeiic, obuuii mpoBo
poeiic, odm poBO HE 0053aTeNbHO
RS485 N
35 D- | Hurepdeiic, curnanpHas muaus "-"
36 D+ |UHTepdeiic, curnanpHas uaAS "+

Ilpumeuanue. Knemmer 3, 6, 9, 12, 15, 18, 20, 30 oObenuHEHBI MEXIYy COOOM.
[lonkntoueHue cleayer OCYyHIeCTBIATh K KieMme 20 Juisi UCKIIOYEHHUs TPOTEKaHUs
BBIPaBHUBAIOIINX TOKOB Y€pe3 OOIINA MPOBOJ U3ICIIHS.

1.4.3 Tumosast HacOCHast CTaHIIUI

Jnst mydimero MOHWMMaHUs 0COOEHHOCTEH paldOoThl M3IEHHs HEOOXOIUMO PacCMOTPETh
COCTaB TUIIOBOI HACOCHOW CTaHIMH, paboTaromeil mox ynpasieHueM mkaga Ha ocHoBe JTHK-3
(pucynok 2). OCHOBHBIMHM 3aJlayaMd HAaCOCHOW CTAaHLUU SIBISIOTCA: HE JOMYCTUTH IMOIBEM
YPOBHSI XKHJIKOCTU B Oake BbIlIe ypoBHs /b4 U mpenoTBpaTuTh MOBPEKIEHUE HACOCOB.

Pucynok 2 - TunoBasi HacOCHast CTaHLIMS

1.4.3.1 Jlatumku Oaka

B o6mem cimydae sl OTCIEXHUBAHUSI YPOBHS KHUAKOCTH B 0aKe HCIOJB3YIOTCS YEThIpe
naruuka ypoBHs (nmanee "Ibn", "maruuk ypoBus"): [b1...1b4. JIbl — camebrii HwkHui, b4 —
caMmblii BepxHHM. B KadecTBe JaTyMka MCHOIB3YETCS TMOIUIABOK C MEPEKIIOYAIOIMIMMCS
KOHTAKTOM. Y JaT4MKa UMEETCS TP BbIBOAA: OOIIMH, BEpXHUA, HKHUNA. Pa3nuyarorcst yeTbipe
pa3IUYHBIX COCTOSHUS naTuymkoB: "Bepx", "Hu3", "3amkuyT", "oOopBan". Ha "sxpanax" JIHK
COCTOSIHHSI TaTYMKOB 0003HA4Yar0TCsi cooTBeTcTBeHHO "B", "H", "3" 1 "0". IIpu ypoBHE KUAKOCTH
MEHBIIIEM, YEM OTCIIC)KMBAET JaTYMK — COCTOSHME "HU3", B MOIUIABKE 3aMKHYThl KOHTAaKThI
"obmuit" u "Hu3". [Ipu ypoBHE KHUIKOCTH OOJBIIIEM — COCTOSIHHE "BepX" — 3aMKHYTHI "o0Imii" 1
"Bepx". CocrossHust "3amkHyT' W "oOopBaH" SBIAIOTCS aBapusAMM JarTyuka (7100
COCTMHUTENLHBIX TIPOBOMOB). [Ipy 3TOM C OOIIKMM BBIBOJOM COOTBETCTBEHHO JINOO 3aMKHYTHI
o0a BbIBOJIA, 100 HE 3aMKHYT HH OfUH. Takke aBapHeil cCunTaeTcsi CUTyallus, KOT/a MOKa3aHUs
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JAaTYUKOB MPOTUBOpEYAT NIpYr Apyry (Jormyeckas aBapusi). B kauecTBe naruymkoB 6aka MOTYT
OBITH UCTIOIH30BAHBI TPH TUIIA TOMIABKOB. [IepBBIi THIT — 3TO MOIUIABKHU C MAJILIM TUCTEPE3UCOM
(OmMHOYpOBHEBBIE) — XapaKTEPU3YIOTCS TeM, 4YTO cocTosHus "Bepx" um "HuU3" y JaTuymkoB
HAXOJAITCSL ONMU3KO APYT K npyry (mopsiaka 50 mMMm). BTopoii THIT — TOMJIaBKH C PETYIUPYEMbIM
TUCTEPE3UCOM, Y KOTOPBIX PACCTOSTHUE MEXAY YPOBHSIMH "BepX" U "HU3" MOXKHO pEryampoBaTh
(0,5...1,5 m u 6onee). TpeTuit TN — MOIUIABKU C 3aMBIKAIOIIMM KOHTAKTOM, y KOTOPBIX IIPH
YpOBHE KHJKOCTH OOJIbIIIE YCTAHOBJIEHHOTO KOHTaKT 3aMKHYT. BMecTo moOIUIaBKOB ¢
3aMBIKAIOIIUM KOHTAKTOM MOTYT OBITh MCIIOJIb30BaHbI KOHIYKTOMETPHUYECKHUE TATUNKH.

1.4.3.2 JlaTunku Hacoca

Jns xoHTpOJiA 3a cocTostHUEM HacocoB coBMecTHO ¢ JIHK mnpumensitorcss gaTyvku
TEMIEPaTyphl U BIAXHOCTH, yCTaHABIMBAEMble BHYTPU Hacoca. J[aTuWk TeMreparypbl MOXKET
KOHTPOJUPOBATh TEMIEpaTrypy OOMOTOK JABHUratelss, MOAIIWIHUKOB Hacoca. Jlomyckaercs
BKJIIOYATh MOCIIEOBATEIEHO HEe 0oJiee YeThIpeX JAaTYMKOB. J[aTUMK TeMIieparypbl MpeacTaBIseT
co00lf TEpMOCONPOTUBIICHUE C TOJIOKUTEIbHBIM TeMmeparypHbiM Kodddurmmentom. JJHK
pa3auyaeT TpU pa3IMYHbIX COCTOSHUS JaTuMKa TeMIIepaTyphl: KopoTkoe 3aMbikanue (K3), Hopma
u mnieperpeB (0OpbIB). IlepBoe cocTosiHUE sSBISETCS aBapuel aarduka (MO0 COCTMHUTEIBHBIX
IIPOBOIOB), MOCIIE/IHEE — aBapUel Hacoca.

JlaTyuk BIaXXKHOCTH YCTaHABIMBAe€TCd B MAacCJsSHBIA KapTep JABWUrareiiss Hacoca H
pearupyeTr Ha MOsBIIEHHE BOABI B Macie. J[arymk BiIaxHOCTH — KoHAykTomeTpuueckuil. [JHK
pa3nyaeT TPU COCTOSTHUS JTaTYMKa BIKHOCTHU: Maclio (BO31yX), Boaa, oOpsiB. OOpHIB SBISETCS
aBapuel Jarymnka (JJubo COeTUHUTENLHBIX TPOBOJIOB), BOJIA — aBapHeil Hacoca.

1.4.4 Pexxumbl pabOTHI
Hacocnas CTaHIHA 11O YIIPABJICHUCM U3ACIINUA MOXKCT paGOTaTB B HCCKOJIBKUX PCIKUMAX:

- HopmanbHblil pesxxuM paboTh! (OTCYTCTBHE COCTOSIHUSI aBApUH ), KOTOPBI B CBOIO O4Yepelb

JEIIUTCS HA PEXXUMBI, OTIMYaIOLINECS:

+ 10 aJrOpUTMY YIpaBleHHs HacocamMH (BBIpaBHMBAHWE IO HapabOTKe WIM IO
KOJIMYECTBY IIyCKOB HAacocoB; pa0oTa ¢ J[BYyMs aKTHMBHBIMH HAacOCaMH, OJHUM
PE3EpPBHBIM UJIM OJUHOYHBIM HACOCOM; C TIPOOHBIMU ITyCKaMH UM 0€3 HUX);

IO TUITy ynpaBiieHUs (ABTOMATUYECKOE, MIOyaBTOMAaTUYECKOE WIIH TUCIIETYEPCKOE);

IO THITy JaTYMKOB Oaka (OHOYpOBHEBBIE WU JIByXYPOBHEBBIE, OJTHOKOHTAKTHBIEC UIIH
C MEPEKITIOYAIOIUMCS] KOHTAKTOM);

+ 1o Tumy nuTaroiiei cetu (ogHodazHas unu TpexdaszHas).

- ABapwuiiHbII peXUM pabOTHI:
+ aBapus MPUCYTCTBYeT (IO TMOKa3aHUSM JATYUKOB), HO HACOCHAs CTaHIUS MOXKET
MIPOJIOJKATh BBIMOTHEHUE CBOMX (DYHKIIMI B KAKOM-TTHOO 00BeMe;
-+ aBapus JIByX U Oosee AaT4MKoB Oaka (CTaHLMSA padoTaeT (PUKCHPOBAHHOE BpeMs IO
CIIEIUATIEHOMY aJITOPUTMY, 3aT€M €€ padoTa OIIOKHpYyeTCs);
.+ aBapus nuTarouiei cetu (paboTra HACOCHOW CTAHIIMH OJIOKUPYETCS).

Camo u3zenre MOXKET HaXOAUTHCS B PeKUMAax pabOThl M U3MEHEHHUsSI HACTPOEK. PexKuMBI
pa6OTBI U U3MCHCHUS HACTPOCK IO CYyTHU HC Pa3[ICJICHBI, TAK KaK BCC U3MCHCHUSA NPUMCHIIOTCA
cpasy, 0e3 repepsiBa B pabore.

Bornee monpobHO pexxuMbl pabOTHI OnKcaHbl B oapasaene 2.3.5.

1.4.5 Pabora uznenus

[Tocne mogaun MUTaHKUS HA YCTPOUCTBO HA MHAMKATOPE MOSIBISIETCS 3aCTaBKa Ha KOTOPOM
yKa3aHbl HANMEHOBAHHE M3MEJHs, Ha3BaHHE (PUPMBI-TPOU3BOAUTENS, AThl TPOrPAMMUPOBAHUS
W HOMEp BEpPCHUU MpPOrpaMMbl. YCTPOMCTBO aHAJU3UPYET COCTOSHUE MHUTAIOIIEH CeTH
(HampspKeHUe M MOpAIoK ¢a3), JaTYMKOB 0aka, TaTYMKOB HACOCOB, COMPOTHUBICHUE WU3OJISIIIHH
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JIBUTATENe HACOCOB, BXOJABI YIIPABIECHHUS MOJYyaBTOMaTHUYECKUM pexuMoM. Eciau nuraromias
CeTb B HOpPME, TO YCTPOWCTBO MEPEXOJUT K pPabOTe B YCTAHOBICHHOM paHEe pPEXKHUME.
OcobeHHOCTH paboTHl B Pa3MYHBIX pPEeXHMa OMHUCaHbl B mojapaszaene 2.3.5. Ecnu nuraromias
CeThb HE B HOpPME, TO BKIIOUYEHHE HAcocoB Onokupyercs. B aTom ciyuae HeoOxomumo u60
INPUHATh MEpHl MO MPUBEICHUIO MapaMeTpPOB CETH B HOPMY, JIMOO dYepe3 CEpBUCHOE MEHIO
MOMEHATh YCTAaHOBKH W3JeNus (YCTaHOBUTH JHOO Oollee MIMPOKHI JHAma30H MHTAOIINX
HanpsuKeHuH, 1100 ogHodazHbIi pexxum). [Ipu cMeHe ycTaHOBOK HE00X0IMMO YETKO 0CO3HABATh
WX TOCIEICTBUS.

B oOmem crmydae paborta m3menus BBINISAAT CICAYIONIUM oOpa3om. [lpu orcyrcTBHM
aBapuil OCYIIECTBISICTCS] BKIIIOUEHUE M BBIKIIFOUYCHHE HACOCOB TaKUM 00pa3oM, 4TOOBI YPOBEHb
XKUJIKOCTH B 0ake He TpeBbIma ypoBHs, ompenensemoro /[b2. Ilpu peanusamum anropurma
MEPEKITFOYEHUS] HACOCOB B 3aBUCUMOCTH OT YPOBHS B 0ake ObLT MCTIOIB30BaH MPUHITUT HEUETKOU
JOTUKHU. JIpyruMU CIIOBaMU, €CJIH 110 aJITOPUTMY OJUH HACOC JOJDKEH OBITh BBIKIIIOUEH, a IPYToi
BKJIFOYEH, TO TaK U npousonaer. Ho, yTo mpousoiaer Brepen: BKIOUYEHUE UM BBIKIIIOUEHUE —
HE pemnaMeHTupoBaHo. Mnu ecnu mo kakod-nuOo NpUYMHE HACOC BKIIOYWICA (HampuMmep,
aBapus JIpyroro Hacoca, MpOOHBIM TMYCK, BBIXOJ W3 PYydYHOro pexuma) U paboTa Hacoca
nomycTuMa (1o JaHHBIM JaTYMKOB 0aka), TO HacoC OyzeT MpoaoipKaTh paboTaTh MOKa HE yIajaeT
YpOBEHb B 0ake WM HE HACTYIMUT BpeMs MEPEKIIOUCHUS. MeX 1y BKIIOYEHHUEM / BBIKITIOYCHHUEM
WM TIEPEKITI0UEHUSIMU HACOCOB BBOJIUTCS 3aJIEp’KKa B 2 C.

B mportiecce paboThl HEMPEPHIBHO KOHTPOIUPYIOTCSI:

+  JIaTYUKHU TEMIIEPATYPHI;

«  JIaTYUKU BIAKHOCTH,

«  JIaTYUKHU OakKa;

+  HamnpsHKEHUE MUTAIOLIEH CETH;

+  BXOJbI YIIPABJICHHS MOJyaBTOMAaTHYECKUM PEKHUMOM.

ComnpoTuBieHue 30NN KOHTPOIUPYETCs TOJIBKO HA BBIKIIIOYEHHOM Hacoce.

[Ipu mosiBIEeHNN HEMCIPABHOCTH HM37eiine 00pabaThiBaeT €€ COOTBETCTBYIOIIMM 00pa3oM
(mepekirodyaeT Hacochl, MPOM3BOAUT 3alKMCh B MaMATh aBapuii). Kpome Toro, mpousBoautcs
MOJICUET HapaOOTKH KaXKIOT0 U3 HACOCOB, BPEMEHH JI0 00CTY>KMBAHUS KaXI0TO U3 HACOCOB.

1.4.6 MeHro uznennsa

Otobpaxkenune nnpopmanuu Ha KKUW opranmzoBaHo kak cucrema Meno. MHdpopmanus,
oroOpaxkaemass Ha JKKW B Kaxnmplii MOMEHT BpeMeHH, HasbiBaeTcs "sxpaHoM'. CyIecTBYIOT
MOHATHUSL CTApTOBOrO 9KpaHa M 0a3zoBoro sKkpaHa. CTapTOBBIM 3KpaHOM Ha3bIBAETCS JKpaH,
OoTOOpakaeMbIil cpa3y TOCJe BKJIIOYCHHS (TI0Jaud TMUTAHMS) HW3ACNUsi, 0a30BbIM Ha3bIBACTCS
9KpaH, KoTopsblil nossisercs Ha KK npu oTcyTcTBUM Ha)KaTU HA KHOTIKH.

Ha craproBom skpaHe oTOOpakaeTcsi HAMMEHOBAaHUE W3/ENNs, Ha3BaHUE pa3paboTyurKa,
Jata MporpaMMHUPOBAHUS U BEPCHSI IPOTPAMMBI.

Ha 6a30BoM 3kpaHe 0TOOpa)kaeTcs COCTOSIHUE HACOCHOM CTaHITMU (CMOTPH PUCYHOK 3).
Criucok muKTOrpamMmm, oTo0pa)kaeMbIX Ha 6a30BOM SKpaHe MPUBEACH B Tadnuie 3.

OcranbHast uH(opMalus otodpaxaercs B BHJIE TEKCTOBOro MeHIo. [lomHas cTpykTypa
MEHIO MpeJICTaBlIeHa Ha pUCYHKaX 4 u 5.
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Pucynok 3 - ba3oBblii 3kpan

[lepemernieHre Mo MEHIO OCYIIECTBISETCA C IOMOIIBIO KHOMOK. B oOmem ciyuae,
KHOMKaMu "BBepX" W "BHU3" OCYyILECTBIAETCS BHIOOP IMyHKTAa MEHIO WM 3HAYCHMS, KHOIKOMN
"BrpaBo" MOATBEPKIACHUE BBHIOOpA, KHOMKOK "BiIeBO" OTKa3 oT BeIOOpa. B Tom ciyuae, eciu B
IYHKTE MEHIO MOXXHO BBIOPaTh HECKOJBKO 3HAYCHHUU YCTaBKH, TO NPH MOATBEPKIACHUH BHIOOPA
9TOro IyHKTa 3HauY€HHE yCTaBKU HauyMHaeT Murarb. CripaBa OT MUTarOLIeld yCTaBKH HOSBISIOTCA
CHMBOJIBI CTPEJIOUEK, YKa3bIBAIOUINE Ha TO, COOCTBEHHO KaKMMH KHOIKAaMH MOXXHO M3MEHUTh
3HAauUeHHE YCTaBKM. 3HAu€HWs YCTaBOK IEepeKiovaroTcss 1o kombly. Ilocie BbeiOopa
HEOOXOIUMOT0 3HaYCHHUsI YCTAaBKU BHIOOp TMOATBEPKAAETCS HaXkKaTheM KHONKHU "BrpaBo’. OTka3
oT BbIOOpa (BO3BpallleHWE K HAYaJIbHOMY 3HAYEHHIO) OCYIIECTBISIETCS HAXKaTHEM KHOIKU
"BineBo". CumBon ">" O3HaYaeT, YTO NMPU HAKATHMU KHOMKHU "BIpaBo" NocTyneH Oojee HU3KHUi
YPOBEHb MEHIO.

Onucanue MyHKTOB MEHIO MTPUBEJCHO B TaOIuIE 4.
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Tabmuma 3 - [TukrorpaMMbl 6a30BOTO SKpaHa

[Tuxrorpamma

Onucanue

bak mycrou. [1pu aBapuu JIb muraer

bak nepenonnen. I[Ipu aBapun [Ib muraer. B Tom ciyvae, eciiu ypoBeHb
B 0ake JOCTOBEPHO ONPEICIUTh HEBO3MOXKHO MHIaeT TOJBKO
cozepkuMoe 06aka, a CTCHKH — HET

PaGoTa HacocoB 3a0J0KHpOBaHa MOCIE OKOHYAHUS aBAPUHHOTO IIMKIIA.
I[J'DI CHATUA 6JIOKI/IpOBKI/I HCO6XOI[I/IMO BBIKJIFOUUTh W BKIIKOYUTH
nuTanue u3aenus. [lukrorpamMmma Muraer

W3penue HaxonuTesd B aBapuiiHOM Lukiie. [Iukrorpamma Muraer

ITomyaBTOMaTH4YECKUI PEKUM yIIPABICHUS

Hacoc Bkirouen

Hacoc meucnpasen

Hacoc BeIKIIIOUEH

3anepxkka oOcmyxuBaHus. Clenyer mpoBeCTH 0OCITyKUBaHHE HACOCA H
"cOpocuts" 3amepxkKy odcmyxkuBaHus. [lukrorpamma mMuraer

ABapus nuTaromeit cetu. HanpsbkeHne wim mocieoBaTeNibHOCTh (a3 He
COOTBETCTBYIOT ycTaBKaM. [Iukrorpamma muraer

BximtoueHo nucTaHIIMOHHOE YIIPaBIICHHUE

Vka3pIBaeT Ha BO3MOXKHOCTb M3MEHEHHS YCTaBKU B TeKymeﬁ JR(0X370004%0%1
MCHIO
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CocTosiHMe HACOCOB Cocrosinue ¢das

—» Pex: IloouepenHs

Hl-orkn H2-Bxn |,| A230 B230 C230 |,] BaBoBHM B3KpaH

Pex.pab6>lloouepen. —» Pex.pab>lloouepen. =
Hl1 mapa6.,u 00001 Pex.pab>lpes.2pab
Hl1 sagepxka, u:000 Pex.pab6>0Oamuuou.H1
Pex.pab>0Onmuuou.H2

Pex.pab>lpab.2pes

Pex.pab>llepexkn.24 —

\j
Cépoc obBcanyx. H1> — CBpoc!Br yBepeHH?

H2 mapa6.,u 00001
H2 sagepxka, u:000

Cépoc oBcnyx. H2> —» CBpoc! Bml yBepeHH?

'
\

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

2: OT KB* 000001

3: OT KB* 000001

4: IT KB* 000001 —
ABapumn H;COCEL 2> —> 1: IOT K3 000001 =

2: 1OT KB* 000001

3: OT KB: 000001

4: AT K3 000001 —
ABapum ceTm > — 1: Hanpsaxenwme, 001 > 1:
2: MNocnegn.dpas 001> —» 2:
3: Hanpsaxenme, 001 > 3:

\

4: Hanpsaxenwe, 001 —»

\J
— [lapons — CepBHUCHOE MEHK ~>®

Asapumu OB > — Max: BeBo 000000 >-—» Max:
lcn: Beeo 000000 >—» Icm:

Tex: BBBo 000000 > -—+» Tex:

00001400002

00001400002

00001400002

00001+00002 =

00001+00002

00001+00002

00001+00002 —

Pucynok 4 - CtpykTypa MeHI0 (KpOME CEPBUCHOTO MEHIO)
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(::}+‘ Cers: TpexbpasnHaa —»

Oon. das,

Tun OE: OXHOYPOBH. —»

\

% =-20+15 —+

TpexbasHasa

\

opgHobasHas

-20+15

'

-15+10

'

-30+25

'

-25+20

OOHOYPOEHEBHEe

\

OOHOKHTAaKTHEIS

'

IBYXYyPOBHEBEHE
\]

Apap.umkn., pas: 0O

C6poc mapa6. H1 > —» C6poc! Bm yBepeH:?
Cépoc Ha;ad. H2 > —» C6poc! Bm yBepeHH?
C6poc aBipMﬁ H1 > —» C6poc! Bm yBepeH:H?
C6poc aBipMﬁ H2 > —» C6poc! Bm yBepeH:H?
C6poc asipnﬁ OB > —» C6poc! Bm yBepeH:?
C6poc aBap. cerm >—» C6poc! Bm yBepeHEH?

MpoBGurle nyckm > —» [IpoBHEE nyCckM: Aa

HuTepdperic >

Nepuon, u: 96

InurensHOCTHL, C: 2

— Apnpec: 1

\

CkopocTh:

$opmaT: BEl

19200 —

I'CIIK.468263.154-10 PO

1...247

600...115200

8E1l

\

8n2

\

8ol

Pucynok 5 - Ctpyktypa MeHIO (CEpBUCHOE MEHIO)
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Tabnuma 4 - Onucanue MyHKTOB MEHIO

[TyHKT MeHIO

Onucanue

Pex.pab>Iloouepen.

Bribop pexuma mepeximodeHus HacocoB. Ilocie Haxkatus
KHOIKM "BIpaBo" Ha3BaHME pEKHMa HAUYMHAET MHUIATh.
Haxatusmu kHOmOk "BBepx" wim "BHU3" MOXKHO BBIOpaTh
HEOOXOUMBINA PEKUM U TMOATBEPIUTH BHIOOpP HAKaTHEM KHOTIKHU
"BripaBo". BapuaHTsl BEIOOpA:

+  MOOYEpPEIHBIN

+  1-i1 pe3epBHBIH, 2-i1 pabounii

« oauHouHBIA H1

+ oauHOYHBIN H2

 1-if paGoumii, 2-it pe3epBHBIii

+  MEepeKroYeHue yepes3 24 u

H1 nHapab., u

Cuetunk HapabOTKH Ju1st Hacoca 1

Hl =anepxka:

[IpeBbIlIcHHE CYETYMKOM 3aICPKKH OOCTY)KHBAHUS BETHYUHBI
720 a

Cbpoc obcayx. HI1>

COpoc cuerumka 3anepkku oOcmyxkuBaHusa. [locne Haxartus
KHOIKM "BOpaBo" ToOCHenyeT 3ampoc mnoarBepkaeHus. s
cOpoca HeoOXOAMMO eIIe pa3 HaXkaTh KHOMKY "BIpaBo"

Cbpoc!

Bel yBepeHH?

3anpoc MOATBEPXKIECHUS Ha JAeicTBHe. [[ns moATBepx IaeHUs
HEOOXOIMMO Ha)XkaTh KHOIKY "BIpaBo", I OTKa3a — KHOIIKY
"Bi1eBO"

H2 napab6., u

Ananornuno H1

H2 3anepxka:

Ananornugo H1

Cbpoc obciayx.

H2>

Ananornuno H1

ABapuu IE >

[IpocMmoTp mamsiTH aBapuii 1aTYNKOB Oaka

Max: BBBO 0000

0 >

MaxkcuManbHasi 1o MPOJOKUTEIFHOCTH aBapus JAATYMKOB Oaka
(XxapakTepu3yeT CKOPOCTh pEaKIMH CEPBUCHON CIIyKObl Ha
MOsIBJIEHWE CHWrHajga o0 aBapuu ). YKasbiBaercs coctosiHue /b
NPy BOBHUKHOBEHUHU aBapuu: "BBBO", uTo o3HayaeT: [Ib1 — JIb3
nokaseiBatoT "Bepx", JIb4 — oGopman. I[{udpel mokaspiBarOT
JUTUTEITHHOCTh aBAPHH B Yacax

Max: 00001+000

02

[Toxa3piBa€T MOMEHT BO3HHUKHOBEHHS MAaKCHUMaJbHOM IO
NPOJUDKUTENIBHOCTH  aBapu. B 1aHHOM mpumepe aBapust
npomsonia, korma H1 wmen nHapaGotky 1 v, a H2 wumen
HapaboTKy 2 4

[Icyo: BBB3 0000

0 >

[Tocnenusst aBapus 1aTYNKOB Oaka

Icyo: 000014000

02

[Toka3pIBa€T MOMEHT BO3HUKHOBEHUS MOCIEHEN aBapuu

Tex: BBBO 0000

0 >

Texymiast aBapus JaTYMKOB Oaka

Tex: 00001+000

02

IToka3pIBa€T MOMEHT BO3HMKHOBEHUS TEKYIIECH aBapuu

Arapmum H1 >

[IpocmoTp namsitu aBapuii H1

1:

Boma 00005

g

[loka3biBaeT HOMep aBapuu Hacoca (I — mnocnenHsas), TUI
aBapuu W BpeMs BOSHUKHOBEHHUs (Kakasi ObLTa HapaOOTKa) aBapuu
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[TyHKT MeHIO

Onucanue

Apapum H2 >

[IpocmoTtp namsatu aBapuii H2

ABapum cetu >

[IpocMOTp maMsITH aBapuil MUTAIOIIECH CETH

1 :Hanpsaxenue, 047

[Toxa3zeiBaeT HOMEp aBapuu cetu (1 — mocneaHss), TUIl aBapuu
(Mo HaAMpPsDKEHWIO WM HEBEpHas IOCIEA0BATEIbHOCTh (a3) u
JUINTENILHOCTh aBapuy B Yyacax

[TapoJsb

BBon maposist mns BXxoma B cepBUCHOE MeHIo. [locne Haxarus
KHOIIKK "BIpaBo" MOSBISAIOTCS Muratome nudpel. KHonmkamu
"BrpaBo" u "BIEBO" BHIOMpACTCA U3MEHSAEMBIN pa3psijl, KHOIKAMU
"BBepx" u "BHM3" — 3HaueHue pazpsaaa. [loaTBepxkaeHue mapomis
MPOU3BOAUTCS HAXKaTUEM KHOIKH "BrpaBo"

CepBUCHOE MEHIO>

Bxon B cepBucHoe MeHIo. [losiBisercss mocie moATBEpKACHUS
MPaBUIILHOTO IIapoJIst

Cerb: TpexbasHas Br16op Tuma nuratomei cetu: ogHodgazHas uin Tpexdaznas

Hom. ¢as, S -20+15 | Bribop momycka Ha HampsbkeHHE (a3 MHUTAIOLIEH CeTH B KOTOPOM
paspemaercsi pabota HacocoB. BapuaHThI BeIOOpA:
«  wmunyc 15 +10 %
«  wMuHyc 20 +15 %
«  wmuHyc 25 +20 %
«  wmunHyc 30 +25

Tun IB: omHoypoBH. |Bpibop Tuna /Ib. Bapuants! BeiOopa:
+  OJIHOYPOBHEBBIC
«  JIByXypOBHEBBIC
+  OIHOKOHTAKTHBIC

ABap. pex., pa3: 0 |Iloka3piBacT CKOJIBKO pa3 aBapUHHBIN LMK MPOIOIKAICS Oojee
0,54

COpoc Hapatb. HI1> Copoc cuerunka HapaboTku H1. OcymecTBisieTcs: yepe3 3ampoc
noaTBepkacHuss. OTHOBPEMEHHO MPOMCXOAUT OYHMCTKA MaMATH
aBapuii H1

COpoc Hapab. H2> Copoc cuerunka HapaboTku H2. OcymiecTBiaseTcs 4epes 3ampoc
noaTBepxaeHus. OIHOBPEMEHHO MPOMCXOMUT OYKMCTKA IMaMSITH
aBapuii H2

Copoc aBapmit H1> Ouncrka mamstu aBapuit H1. OcymiecTBisieTcst depes3 3ampoc
TIOATBEPIKICHUS

Copoc aBapmit H2> Ouncrka mamsiti aBapuit H2. OcymiecTBisieTcst depes3 3ampoc
TIOATBEPIKICHUS

C6poc aBaput IB> Ouncrka mamsatu aBapuii JIb. OcyliecTBisercs depe3 3ampoc
TIOTBEPIKICHUS

Copoc aBapwii ceTr> |Q4uCTKa NAMATH aBapuii muraromei cetu. OcyliecTBiseTcs

gepe3 3ampoc MOATBEPKIACHUS

[TpoBHEIE NYyCKM>

VYcTaHOBKH pexuMa MPOOHBIX MyCKOB

[IpoBHEIE NIyCKM: Ia

Bxutouenue pexxuma npoOHBIX MycKoB: "na" — BKIIOYeH, "HeT"
— BBIKJIIOUEH
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[TyHKT MeHIO Onucanue

llepmom, u: 96 [lepron mpoOHBIX MyCKOB (BpeMsi HENMPEPHIBHOT'O BHIKITIOUEHHOTO
COCTOSIHUSL Hacoca I0ciI€ KOTOPOro IMPOM3BOAUTCA IMPOOHOE
BKJIIOYEHHE) B Yacax

JnuTesnbsHOCTh, C: 2 | JINMTeIpHOCTH NPOOHOTO IycKa B CEKyHIaxX

Nurepderic> Bxon B MeHIO HacTpoWKM  mapaMeTpoB — HHTepdeiica
(s JIHK-31)

Apgpec: 1 Br16op agpeca ycrpoiictsa B npenenax 1-247

CxopocTe: 19200 Bei6op ckopoctu obmeHa M3 craHAapTHoro psaa or 600 1o
115200 k06/c

dopmar: 8E1 Bri6op dopmara nocsuiku. BapuanTs! BeiOopa:

« 8E1 — 8 0wt naHHbBIX, MPOBEPKA YETHOCTH, | CTOIOBBII OUT

« 8n2 — 8 OuT HaHHBIX, 0€3 IPOBEPKU YETHOCTH, 2 CTOIOBBIX
oura

« 80l — 8 OuT maHHBIX, MPOBEPKAa HEYETHOCTH, | CTOMOBBII
our

1.4.7 TlocnenoBatenwpHbI nHTEpDEiic (s JTHK-311)

Onucanue perucTpoB, AOCTYIHBIX JUIsl YTEHHUS MPHUBEICHO B Tabnuue 5. Bece peructpol
nByxoOaiToBbie. J{nms urenuss MoryT ucnoib3oBathes (yHkumu 03 - Read Holding Registers,
04 - Read Input Registers u 23 - Read/Write Multiple registers. Omnucanue perucTpos,
JTOCTYTIHBIX IS 3alucu TpuBeAeHO B Tabmuie 6. Bce peructpel nByxOaiiToBbie. 3amuch B
pErucTpbl MOXET ocymiecTBIAThea GyHKiusamu 06 - Write Single Register, 16 - Write Multiple
registers, 23 - Read/Write Multiple registers.

Tabnuma 5 - Onucanue perucTpoB, TOCTYIHBIX I YTCHUS

Anpec Onucanue [Ipumeuanue
peructpa
1 Hacoc 1: 1 — BxmodeH, 0 — BBIKJIIOUCH
2 Hacoc 2: 1 — BxmtoueH, 0 — BEIKJIIOUECH

Pexxum paboter: 0 — omunounsiit H1; 1 — H1-pabGounii, H2-
pe3epBHBIN; 2 — nepekaoueHue 24 4; 3 — noodepennbliid; 4

3 . . %
— HIl-pe3epBusiii, H2-paGounii; 5 — omunounsni H2; 6 —
MOJTyaBTOMAaTHYECKU; 7 — AUCTAHIIMOHHOE YIIPABJICHUE

4 JlucranunoHHoe ynpasiieHue: 1 — BKiIo4eHO, 0 — BBIKIIO-
YEeHO

5 Pene "ABapusa": 1 — Bkito4eHO, 0 — BBIKIIOUEHO

3HayeHue Owrta "1"
— BXOJ] 3aMKHYT, "0"
— BXOJl Pa3OMKHYT.
JlaHHBIC 0e3
"anTHIpeOe3ra"

CocTosiHUE TUCKPETHBIX BXOJOB (HAUMHAS ¢ MJIQJIIET0 OUTa):
6 b1 nu3, JIb1 Bepx, Ab2 uu3, 1b2 Bepx, b3 uus, /1b3 Bepx,
J1b4 uus, /1b4 Bepx, pyun. H1, pyun. H2, pyun. P

7 Cocrosiaue JIBnl: 0 — ob6pwiB, | — macno, 2 — Boga
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Anpec Onucanue [Ipumeuanue
perucrtpa

8 Cocrostaue JIBn2: 0 — o6peiB, | — macino, 2 — Boja

9 Cocrostaue /IT1: 0 — meperpeB (00pwiB), 1 — 3ambIkaHue,
2 — HOpMa

10 Cocrostnue JIT2: 0 — meperpeB (00pwiB), 1 — 3ambIkaHue,
2 — HOpMa

11 Hapa6otka H1 B wacax

12 Hapa6oTka H2 B wacax

13 3anepxka oociyxuBanus H1 B gacax

14 3anepxka oocmyxuBanus H2 B yacax

15 Tun nuraromieit cetu: 1 — onnodasnas, 3 — tpexdaznas

16 Homyck Ha Hanpsokenue ¢a3: 0 — (-15..+10%), 1 —
(- 20...+15), 2 — (-25...420), 3 — (-30...+25), B % o1 220 B

17 Hampsioxenue a3l A B BOJIbTax

18 Hanpsoxenue ¢a3el B B BonmbTax

19 Hanpsoxenue ¢a3zer C B BombTax

20 ABapus cet no HanpsokeHuto: 0 — Her, 1 — ecThb

21 [ocnenoBarensHOCTh (pa3: 0 — BepHasi, | — HeBepHas

22 ABapuiinbiii nukiI: 0 — Het, 1 — ecTh

23 CdeTunK aBapUiTHBIX I[IUKJIOB

24 biiokupoBKa HAcOCOB IO OKOHYAaHUM AaBAPUMHOIO IUKJIA!
0 —mer, 1 — ecTh

75 Tun pmarunmkoB ©Oaka: | — OOHOYpOBHEBBIE, 2 —
JIBYXYPOBHEBBIE, 3 — OJHOKOHTAKTHBIE
Vposenr B Oake + cocrosHue JIb (cocrosnue /b B
unTepnperanuu u3aenus): 0 — Boime J[b4, 1 — Bermre /{b3, 2

2 — Boime JIb2, 3 — Beime JIb1, 4 — nwke b1, 5 — Bolime
Jb4 u aBapusi, 6 — Bbiie JIb3 u aBapus, 7 — Bbime JIb2 u
aBapusi, 8 — Bbiie JIb1 u aBapus, 9 — Hmke JIb1 u aBapus,
10 — ypoBeHb ONpeAeIUTh HEBO3MOKHO
Cocrosinue BX0J0B JIb 1puM BO3HUKHOBEHHMHM TOCJEAHEH

27 aBapuu JIb (Haumnas ¢ mnaamero 6uta): JIb1 Hus, JIb1 Bepx,
b2 uu3, J1b2 Bepx, J1b3 uus, J1b3 Bepx, J1b4 nus, J1b4 Bepx

8 HapaGotka H1 B wacax mpu BO3HMKHOBEHHHM MOCJIEIHEH
aBapuu /b

29 Hapabotka H2 B wacax mpu BO3HMKHOBEHHHM MOCJIEIHEH
aBapuu /b

30 [IponomxurensHOCTh NMocneaHel aBapuu /b B uacax
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Anpec
AP Onwucanue IIpumeyanue
peructpa

Cocrostnue BXx0z10B JIb npy BO3HUKHOBEHUH MAaKCHMalbHOMN

31 no JuutensHocTH aBapuu J|b (HauwmHas ¢ muaamiero Oura):
b1 nus, Ib1 Bepx, b2 uu3, 162 Bepx, JAb3 nus, JIb3 Bepx,
JAb4 nu3, J1b4 Bepx

37 Hapa6otka H1 B Wacax mpu BO3ZHHMKHOBEHHH MaKCHUMaJIbHOU
10 IMTENbHOCTH aBapuu /b

33 Hapabotka H2 B Wacax mpu BO3ZHHKHOBEHHH MaKCHUMaJIbHOU
10 IMTENbHOCTH aBapuu /Ib

34 [IponoIKUTENBHOCTS  MAKCUMAJIbHOW 1O  JJIMTEIBHOCTH
aBapuu JIb B yacax
Cocrosinue Bxo/10B JIb 1pu BO3SHUKHOBEHHH TEKYLIEH aBapuu

35 b (maumnas ¢ muammero 6uta): [Ibl wus, J1b1 Bepx, /b2
Hu3, /1b2 Bepx, Ab3 uus, /1b3 Bepx, JAb4 nus, /Ib4 Bepx

36 Hapa6otka H1 B wacax nmpu BO3HUKHOBEHUH TEKYIIEH aBapHuH
b

37 Hapa6otka H2 B yacax nmpu BO3HUKHOBEHUH TEKYIIEH aBapHUH
b

38 [IponomxurensHOCTh TeKyLIeH aBapuu /b B uacax
Tun nocnenueit aBapum HI1l: 1 — mneperpeB, 2 — Boja,

39 3 — 3zampikanue /[T, 4 — 3ambikanue J[Bi, 5 — o6psiB [IB,
6 — 3aaepkka oocyxuBanus, 7 — o6peiB T , 8 — HU3KOE
CONPOTHUBIICHUE U30JISILIUU

40 Bpewms nocnegneii aBapuu H1 B MoToOwacax

41 Tun Bropoii aBapun H1

42 Bpewms Bropoii aBapuu H1 B MoTOuacax

43 Tun tpetbeit aBapun H1

44 Bpewms Tperbeit aBapun H1 B MmoTouacax

45 Tumn uerBeproii aBapun H1

46 Bpewms uerBeproii aBapuu H1 B MoTOUacax

47 Tun nocnennen aBapun H2

48 Bpewms nocnegneii aBapuu H2 B MoTOwyacax

49 Tun Bropoii aBapuu H2

50 Bpewms Bropoii aBapun H2 B MoTOuacax

51 Tun tpetbeit aBapuu H2

52 Bpewms Tperbeit aBapun H2 B MmoTouacax

53 Tumn uerBeproit aBapuu H2

54 Bpewms uerBeproii aBapuu H2 B MoTOUacax
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Anpec
perffllé pa Onwucanue IIpumeyanue
55 Tun nocnenHen aBapuu ceTu: | — 1Mo HampsKEHUIo, 2 —

HCITPpAaBUJIbHAA TTOCJICAOBATCIIbHOCTD (1)3.3

56 JmuTenbHOCTh MOCIIEIHEN aBapyuu CETH

57 Hapa6otka H1 npu nocneaneii aBapuu cetu

58 Hapa6oTka H2 npu nocneaneii aBapuu cetu

59 Tun BTOpOM aBapuu ceTH

60 JMTENBHOCTE BTOPOY aBapUU CETU

61 Hapa6otka H1 nipu BTOpO# aBapuu cetn

62 Hapa6oTtka H2 nipu BTOpO# aBapuu cetu

63 Tun Tperbelt aBapuu ceTu

64 JIMuTenbHOCTh TPEThEN aBapuM CETH

65 Hapa6otka H1 nipu Tpetbeii aBapuu cetu

66 Hapa6oTka H2 nipu Tpetbeii aBapuu cetu

67 Tumn yeTBepTOi aBapuu CETH

68 JIIMTENBHOCTD YETBEPTOU aBAPUHU CETU

69 Hapa6otka H1 nipu uetBepToit aBapuu ceTu

70 Hapa6oTtka H2 nipu ueTBepToit aBapuu ceTu

Tabnuma 6 - Onucanue perucTpoB, JOCTYITHBIX JUIS 3aIIUCH

Anpec Onwucanue IIpumeuanue
perucrpa
1 VYupasnenue H1: 1 — Bxinrounts, 0 — BBIKIIOUHUTH
2 VYupasnenue H2: 1 — BkimtounTh, 0 — BBIKIIIOYUTH
3 VYcranoBka pexuma padboter: 0 — onunounsni H1; 1 — H1-
ocHOBHOM, H2-pe3epBHblii; 2 — mnepekmtoueHue 24 4; 3 —
noouepenusiii; 4 — HI1-pesepBubiii, H2-ocHOBHOM; 5 —
onuHOYHBI H2
4 VYhpaieHue pexuMoOM AUCTAHIIMOHHOTO ympaBieHus: 1 —
BKJIIOYUTH IUCTAHIIMOHHOE yHpaBiieHHe, ) — BBIKIIOUUTH

1.5 CpencrBa uaMepeHust, THCTPYMEHT U MIPUHAIEKHOCTH

Cpe,Z[CTBa HU3MCPCHUA, UHCTPYMCHT U IMPUHAAJICIKHOCTHU, HCOGXO,Z[I/IMBIC AJI TIPOBCACHUA
TEXHUYECKOTO OOCIY)KMBAaHWUS W TIPOBEPKH pPabOTOCIIOCOOHOCTH W3AEIUS B  YCIOBHSX
SKCIUTyaTallly NIepevrciieHbl B Tabnure 7.
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Tabmuma 7 - Cpenctsa uaMepeHus, ”HCTPYMEHT M MPUHAIC)KHOCTH

HaumenoBanue Koin-Bo [Ipumeuanue
. . N3mepenue nocTossHHOr0, NIEPEMEHHOTO
YHHUBepcaTbHBIN NU3MEPUTENBHBINA TPUOOD 1
HaMpPSDKEHUS. U COMTPOTUBIICHUS
Pesucrop MF-0,5 100 kOm + 5% 2 Wmurarop ABn
Pesucrop MF-0,5 1,2 kOm + 5% 2 HWmurarop AT

[TpoBepka menu HM3MEPEHUs COMPOTHB-

Pesucrop noacrpoeunsiii CI14-1 1,5 MOm 1
JICHUS U30JIA0IUN

Jlamna nakanuBanus 220 B 15 Bt 3 Nmuranust Harpy3ku
OtBepTKa miockas 3 Mm 1

[Iposox MI'IIB-0,2 I M MomHnrax, umutanus b
Kucts daeinenas 1

Beromn 100 T

[IpeobpazoBarens uaTepdeiica [-7520R 1 Jus JHK-31
[TepcoHanbHBIN KOMITBIOTED 1 Hns JHK-31

1.6 MapkupoBKa u IIIOMOHpPOBaHNE

MapkupoBka W TIJIOMOMPOBAHHE OCYIIECTBISIETCS C TIOMOIIBbIO Hakjeek. Haxmeiku
pacnofararTcs Ha KpbIike kopryca (5 mT.) 1 Ha ocHoBanuu (1 mt.) Ha BepxHeit moBepxHOCTH
KPBIIIKA HAHECEHO Ha3BaHME W3JIENUs, Ha OOKOBBIX MOBEPXHOCTSAX — HOMEpA BBIBOAOB U HX
byHKIMOHATBHOE Ha3HaYeHHe. Ha OCHOBaHUM yKa3bIBAIOTCS MOIUGMUKALIUS H3CTHS, 3aBOJICKOM
HOMED, J1aTa BBIITYCKa, HANPSHKEHUE MUTaHUS U MOUTHOCTD MOTPeOIeHus], CallT IPON3BOIUTEINS U
3HaK KJIacCa 3allUThl OT MOPAKEHUSI SJIEKTPUUECKUM TOKOM.

[TnomOupoBaHue ocymiecTBiIseTCs o Ookam Kopmyca. [Ipu cHATHM MTOMOBI Ha KOpITyCce
n Ha HJIOM6€ MMPOABIIACTCS HCHPUIINYIHAA HAAINC.

Ha tpancnoptHOi Tape HaHeceHbl MaHumnyisiuuoHHble 3Haku: BEPEUb OT BJIAI'U,
BEPX, OCTOPOXHO XPVIIKOE.

Ha tpancnopTHyto Tapy HakJ€UBaeTCs YIIaKOBOYHBIH JIUCT.

1.7 VYmaxkoBka

W3nenust momemieHbl B 4YeXOd W3 TOJIMMEPHOW TIJICHKH, a 3areM YIaKOBaHBI B
WHIMBUIYAIbHYI0 WM TPYIMIOBYIO TPAHCIOPTHYIO Tapy. llpum ymakoBke Kakaoe W3Ienne
MPOJIOKEHO TOPPOKAPTOHOM TaKUM OO0pa30oM, YTOOBI HCKIIOYUTH CMEUICHHS W3JCNus IPU
TPAHCIOPTHUPOBKE.

[Ipn pacnakoBBIBaHUM HEOOXOAWMO COXPAHSATh TPAHCIOPTHYIO Tapy s TOBTOPHOTO
UCTIOJIb30BaHMS TP XPAHCHUH H3IEIIHS.

2 Hcnonp30BaHue M0 Ha3HAYEHUIO

2.1 DKcrmryaralMoHHbBIE OTPAaHUYECHHS

B tabnuie 8 mpuBeneHb TEXHHUYECKUE MapaMeTphl U3JENHs, HECOOMIOICHUE KOTOPHIX
MOYKET NPUBECTH K BBIXOAY U3JICIINS U3 CTPOSL.
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Tabnuna 8 - TexHnueckue napameTpbl U3IeTus

HaumenoBanue nmapametpa 3HayeHue

Hanpspkenne nutanus U3nenus 85-265 B

MaxkcuManbHbIN JJIMTENbHBIN TOK Harpy3Ku, NOAKII0YAEMOM K BBIBOIAM

23 "H1" n 24 "H2" He bosee 1 A

IIpenenbHO Oy CTUMBINA KPaTKOBPEMEHHBIN HEITOBTOPSIIOLIUIACS TOK

. He 6omee 40 A
Harpy3Ku, NoAKI04aemMoil k BeiBogam 23 "H1" u 24 "H2"
MaxkcuManbHO JOMyCTUMOE HapsDKEHUE IIEPEMEHHOTO TOKa Ha BBIBOIAX 249 B
25-27 (pene "ABapus")
MakcumanbHO TOMYCTUMBIN MTEPEMEHHBIN TOK MEX]1y BbIBOAaMH 25-27 2A
He 6oiee 90% 0Oe3
OTHOCHUTENBHAS BIQXHOCTH BO3IyXa
KOHIEHCAIlNH
Jlnana3zoH pabouux Temreparyp munyc 20 - 55 °C

[logaya BHeWIHEro HAMpsHKEHUS HA BBIBOABI M3Ienus kpome 19-22, 25-27, 28, 29 He
JIOITyCKaeTcsl.

B Bo31yxe He 10/IKHO ObITh KUCIOTHBIX, IEJIOYHBIX U APYTHX arpeCcCUBHBIX MPUMECEN U
TOKOIIPOBOIALLEH ITBUIH.

2.2 IloaroroBka M3aenust K UCIOIL30BAHUIO

2.2.1 Mepsl 6€30aCHOCTH TPH MTOATOTOBKE W3/IETTHUS
Bce paGoThl 0 MOHTaXXY JODKHBI OCYIIECTBIATHCS HA 00€CTOUCHHOM H3ICITHH.

2.2.2 OObeM U MOCIIeA0BaTEILHOCTh BHEIITHETO OCMOTPA H3ICIHS

Kopriyc wm3nenust M0mkeH OBITh CYXHMM M YHCTBIM, HE JIOJDKEH HWMETh IOBPEXKICHHM.
[Mogxomsimye K H3AETUI0 TPOBOJA JOJDKHBI OBITh HAIECKHO 3aUKCUPOBAHBI B KIIEMMaX.

2.2.3 IlpaBuia u mOPsAOK OCMOTpa paboYMX MECT

Heob6xonumo yoeauThesi, 4TO BCE 3JEMEHTHI CXeMbI MPABMIIBHO TOIKIIOYCHBI M HAJIEKHO
3aKpEIICHBI.

2.2.4 VYkazaHus 0 MOHTa)XE U3EIINI

N3penne MoXeT pa3MemarbCsi Ha BEPTUKAIBHOW WM TOPU30HTAJIBLHOW IMOBEPXHOCTH.
Kpennenne mznenust ocymectsisgercs Ha DIN-peiiky. Bo3aMOXHO KperuieHne Ha INIOCKOCTh C
MOMOINBI0 Habopa IS HACTEHHOT'O KpeIUIeHHs (3aKa3bIBaeTcsl OTAenbHO). M3menue
MpeIHa3HaueHo JUTs pa3MenieHus B mkady. Jlomyckaercs pa3MenieHne u3Ieaus TaKuM 00pa3oM,
9yTOOBl BBICTYMAIONIAsl YacTh NEpeqHeil MaHenu u3enus Obljia JOCTyHHa ormepaTopy Oe3
oTKpbIBaHUSs mKada. He gomyckaeTcs monaganue BOAbI HA H3/IETHE.

2.2.5 VYkazaHus 10 BKIIOYCHHUIO U OMIPOOOBAHUIO PAOOTHI U3IEITHUS

[Ipn mepBoM BKITIOUCHUH HEOOXOAMMO YCTAaHOBHUTH PEXKHUM PaOOTHI, THIT TUTAIOLIEH CeTH,
JOMYCK Ha HampspkeHue (a3, THUN JaTYMKOB Oaka, mapamerpsl uHTepdeiica (st HAHK-3U).
Takkxe pekoMeHyeTcss COPOCUTh CUETYMKH HapaOOTKU HACOCOB U IMTAMSTh aBapHid.

2.2.5.1 IlpoBepka paboTOCTIOCOOHOCTH

[IpoBepka pabOTOCTIOCOOHOCTH MOXKET OCYIIECTBIATHCS KaKk B cocTraBe Imkada
(BBITIOJIHEHUE CBOMX (PYHKIMI), TaK U aBTOHOMHO. [Ipu aBTOHOMHOUW MpOBEpKE MPOBEPSETCS

23



JIHK-3 PyxosoOocmeo no sxcniyamayuu

(YHKIIMOHUPOBaHME BXOIOB U BBIXONOB M3zaenMs. [lJis aBTOHOMHOW INpPOBEPKH HEOOXOAMMO
BKJIIOUUTH U3/IETIHE 110 CXeMe Ha pucyHke 6 (mpeobpasoBarens [-7520R Bkito4aeTcst TOIBKO IS
JHK-3U npu HeoOXomuMocTH TpOBEpUTH pabory wuHTEpdeiica). B kauecTBe WMHUTATOPOB
JaTYUKOB TEMIIEPATypbl M BIa)KHOCTH MCIIOJIB3YIOTCS PE3UCTOpbl. B KauecTBe MMHUTATOpoOB
Harpy3KH HCIHOJIB3YIOTCSl JaMIlbl HakajauBaHus. B kadectBe mmuraroposB JIb MCHOIbB3yrOTCS
IepeKiIodaresnu. B kadecTBe MMUTATOPOB MEPEKIIIOYATEICH UCIIONIB3YETC MOHTAXKHBIN IIPOBOJ.
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Pucynok 6 - Cxema noaxiIro4eHust 111 aBTOHOMHOW ITPOBEPKHU
Pexomenryemast nociieoBaTeNIbHOCTh POBEPKHU:

1) momate Hanpspkenue 220 B Ha knemwmer 19 u 20 uzgenus;
2) y0enuThCs, YTO COCTOSTHUE JAaTYMKOB BIAYKHOCTH OTOOpakaeTcst Kak "Macio", a JaTYuKoB

TeMmneparypsl kak "HopMma';
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3) momapHO 3aMKHYTh KJIeMMHI 1, 3 u 4, 6;

4) yb6enuthces, uto coctosiHue J[Bi otoOpaxaercs kak "Boma";

5) yOenuThCs, uTo TOpuUT Jamna "ABapus";

6) momapHO 3aMKHYTh KJIeMMbI 2, 3 u 5, 6;

7) yO6enuthes, uro coctosinue [T oroOpaxaercs kak "K3";

8) OTCOEAMHUTH PE3UCTOPHI OT KiieMM 1, 2, 4, 5;

9) ybOemuThCs, UYTO COCTOSIHHME JaTYUKOB BIAKHOCTH OTOOpakaeTcs Kak "oOpwiB", a
JaTYMKOB TEMIIEPATYphl Kak '"meperpes";

10) pazomknyTh niepexirouarenu "/Ib1 vuz" u "JIb1 Bepx";

11) ybenutscs, uro coctosiuue JIb1 orobpaxaercs kak "o";

12) 3amkHyTh niepexitodarens "JIb1 Huz";

13) yoenuthcs, uto coctosiHue JIb1 oroOpakaercs kak "H";

y ) Y ;

14) samxHyTh TIepexitouarens "JIb1 Bepx";

15) yoenutncs, uto cocrosaue JIb1 oroopakaercs kak "3";
y ) P ;

16) pazomkHyTh niepexirouarens b1 Huz";

17) yoemuthcs, uto coctosiaue JIb1 oroOpakaercs kak "B";
y ) P ;

18) moBTOpUTH IyHKTHI ¢ 9 0 17 mst J1b2-J1b4;

19) 3amxnyTh nepexntouarens "M3om. H1";

20) ybemuThes, 9To PsiIoM ¢ TUKTOTpaMMoii Hacoca 1 mosiBritack Oyksa "1";

21) noBroputh MyHKTHI 18, 19 11 Hacoca 2;

22) yctaHoBUTH niepekitodarensimMu [1b cocrostaue "BHHH";

23) nonkirounth uMuTaTopsl JIBa u T kK COOTBETCTBYIOIIMM KIEMMaM;

24) y6enuThCs, uTo Jammna "ABapus' HE TOpPUT;
yoen ) P PHT;

25) 3aMKHYTh niepekitodaresns "Pyunoit pexxum" (kiaemmsel 30 u 33);

26) y6enuThCs, YTO MOSIBUIIACh MUKTOTPAMMa MOJTyaBTOMAaTHUECKOTO PEXUMa;
3aMKHYTb IIEPEKIFOUATEN YHOU PEXKUM 5 YHOU PEXKUM ;

27 y HPy Hl" HPy H2H’

28) yoemuThces, uto 3aropenuck gamnsl "HI1" u "H2";

29) s mpoBepku paboThl MHTEpdeiica 3amyCTUTh Ha KOMIIBIOTEpE TEPMUHAIBHYIO
nporpammy ¢ nogaep:xkkoi mpotokosa MODBUS ¢ HacTpoiikamu, aHajJOTHYHBIMHU
HACTPOWKaAM U3JEIIHs

30) yobenuThCsi, 0OOMEH UIET, OMTUOKU CBSI3U OTCYTCTBYIOT.

2.3 Hcnonp30BaHuE U3LEINAA

2.3.1 Tlopsinok aeicTBUsI IEpcOHaa MpU UCIOIb30BAHUN U3IENNS

[Ipu oTcyTCTBHM aBapHHBIX CUTYaIlMi BMEIIATEIbCTBO MepcoHana He Tpedyercs. [locie
KaXJI0r0 00CITYKMBAaHHUSI HACOCOB HEOOXOIMMO COPOCUTH CUETUHUK 3aJIepXKKU 00CTyKUBaHU (HE
pexe deM OoaMH pa3 3a Kaxasle 720 4 HapaOoTku). B mpoTHBHOM ciydae OyaeT BKIIFOUATHCS
aBapuiiHasl CUTHAJIM3ALINSL.

B 3aBucuMocTH OT 0COOEHHOCTEH SKCIUTyaTallMd OCYIIECTBISIETCSl BBIOOp pekuMa
pabotel. IIpm HEOOXOOMMOCTH BBIPABHHBAHUS HApaOOTKH HACOCOB BBIOMPACTCS PEXKHUM
"ITepexrouenue 24 4", mpyu HEOOXOAMMOCTH BBIPABHUBAHUS KOJIWYECTBA ITYCKOB BBIOMPAETCS
pexxum "lloowepennpiii”. Ilpm HE0OXOIMMOCTH MHHUMAJIBHOTO HCHOJB30BAaHUS OJHOTO U3
HAacOCOB BBIOMpAeTCsi PEXHUM C pe3epBHBIM HacocoM. [Ipu HCmoNb30BaHUM TOJIBKO OJHOTO
Hacoca BBIOMpaeTcs peXUM ¢ OAMHOYHBIM HacocoM. [Ipu HEOOXOMMOCTH PYHHOTO YIPaBICHHUS
HacocaMH BBIOMPAETCS MOTyaBTOMAaTHUECKUI PEXKHM.

[Ipu BO3HUKHOBEHUH aBapHH HEOOXOAMMO ONPEACTUTH €€ THI U HMPUHATH MEpHl K ee
yCTpaHeHuto. Tum aBapud MOXKHO OINpeAeauTh Mo 0a30BOMy OJKpaHy, a MOIpOOHOCTH
MOCMOTPETh Ha BCIOMOTATENbHBIX JKpaHax (mepexon HX 0a30BOr0 IO HAXKATHIO KHOIIOK
"pupaBo" u "BieBo"). B ToM ciydae, ecnu aBapusi caMOyCTpaHWJIACh K MOMEHTY TMPHUOBITUS
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oreparopa, T0 WHGOPMAIUIO O HEW MOXXHO IMOCMOTPETh B MaMATH aBapHi HACOCOB, JAaTYHUKOB
0aKa WM NUTAIOLIEH CETH.

2.3.1.1 Copoc 3aaepxKu 00CTyKHBaHUS

Jlnst cOpoca cueTyrka 3aJepKKH 0OCTyKMBaHMs Hacoca | HE0OXOIMUMO BBHIOpATh MYHKT
merto "COpoc obcmyx. H1>" u nBaxibl HaxaTh KHOIKY "BIpaBo". AHAJOTHYHO JeiCTBOBATh
JUIsL BTOPOTO Hacoca.

2.3.1.2 BXoJ B CEpBUCHOE MEHIO

Jlst BX0oJa B CEpPBHCHOE MEHIO HEoOXoauMo BbIOpaTh MyHKT "[lapomp : ****" pakarh
KHOTIKY "BrpaBo". 3areM KHONKamH "BrpaBo" U "BieB0" BHIOMPATh HYKHBIN pa3psl, a KHOIKAMU
"BBepx" M "BHU3" yCTaHaBIMBaTh HY)KHOE 3HaueHue (mapois mo ymondanuto 0001). [Tocne Toro,
KaKk 3HAYeHUE TAapojsi YCTAHOBJICHO M MHraeT KpalHWi mpaBblii pa3psn  HEoOXOIUMO
MOATBEPAUTH BBOJI MAPOJIsl Ha)KaTUeM KHOMKHW "BrpaBo". Emie onHO HakaThe KHOMKHU ''BpaBo"
OTKPBIBAE€T CEPBUCHOE MEHIO.

2.3.1.3 H3MeHeHue ycTaBoK

M3MeHeHue BceX YCTaBOK OCYLIECTBISIETCS OJHOTUITHO: HEOOXOIMMO BBIOPATh MYyHKT
MEHIO (CMOTpPU PUCYHOK 4), HakaTh KHOIKY "BIpaBo', kHonmkamu "BBepX" M "BHU3" BBIOpaTh
3HaYEHUE YCTaBKM W Ha)XaTMEM KHOMKU '"BmpaBo" mOATBEpAUTH BBIOOp. Hampumep, mms
U3MEHEHUs JIONyCKa Ha HalpspKeHHE MHUTAOLIeH ceTH HeoOXOAMMO BOWTH B CEPBHUCHOE MEHIO
(cm. m. 2.3.1.2), HaxkaTh KHOMKY "BHH3'", HAXKaTh KHOMKY "BIPaBO", IPH 3TOM 3HAYEHUE TEKYIIEH
ycTaBkH HayHeT murarh. Knomkamu "BHU3" U "BBepx" BbIOpaTh HY)KHOE 3HAYCHHE JIOIyCKa U
MOJNTBEPAUTH BHIOOp HakarheM KHomkH "BrpaBo". Uepe3 20 ¢ Ha MHIMKATOPE aBTOMATHYECKHU
oToOpa3urcst 6a30BbIN IKPaH.

2.3.1.4 COpoc cueruynka HapaOOTKH Hacoca

st cOpoca cueTuynka HapaOOTKM Hacoca HEO0OXOIWMO BOWTH B CEPBHCHOE MEHIO,
KHOMKaMu "BBepX"  "BHH3" BBIOpATh MMyHKT COOTBETCTBYIOIIMI HY>KHOMY Hacocy (Ju1st Hacoca |
ato Oymet "COpoc Hapabd. H1 >") u qBaxxapl Ha)KaTh KHONIKY "BIIpaBo".

2.3.1.5 CO6poc namsiTi aBapuii
COpoc maMsATH aBapHii MPOU3BOJUTCS aHAIOTUYHO cOpOCY cueTunka HapabOTKH Hacoca.

2.3.1.6 IIpocMoTp naMsTH aBapuii

Jns mpocMoTpa maMsATH HEOOXOAMMO BHIOpaTh HY)KHBIM IMYHKT MEHIO (Harmpumep, s
npocmotpa amapuii JIb — "ABapum JIb >") m Haxare kHOmky "BmpaBo". Omnucanue
oroOpaxaeMoil nH(popMaLIuu pUBEIEHO B TabnuIe 4.

2.3.2 Tlopsimok KOHTPOIst pabOTOCIOCOOHOCTH
Cwmotpu 1. 2.2.5.1.

2.3.3 IlepeueHb BOBMOXHBIX HEUCIIPABHOCTEN
[lepeueHb BO3MOXKHBIX HEUCIPABHOCTEHN MPUBEIEH B TAOIUIIE 9.
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Tabnuna 9 - [lepedeHb BO3MOXXHBIX HEUCITPABHOCTEH

Omnucanue Bo3MmoskHas npudrHa Ycrpanenue

Nunukatop He MOACBEYMBAETCA, Ha ycrpoiictBo He nonano |[logaTe HanpsbkeHue
OTCYTCTBYET MHIUKALIHS HanpsHKEHUE MTUTaHUs MMATAHUS

Hexonauuuonnas nurtaronias | 1. [IpuBectn napamerpsl

ceThb CETU B HOPMY WJIU U3MEHUTD

YCTaBKHU U3IEITUS

Pabora 3a010kHupoBaHa 2. IIpoBeputh cocTosIHUE
Hacocsl He BKIIIOUaroTCs, B TOM

MOCJIe OKOHYaHUS JMATYNKOB Oaka M 3aTeM
YHUCIIE U B MOJyaBTOMAaTHYECKOM N

aBapUUHOTO LUKJIA BBIKJIIOYUTH ¥ BKIIOYUTh
pexume

n3Jenme

ABapus HaCOCOB WJIM UX 3.YcTpaHuTh aBapuio

JIaTYNKOB

bak mycroi 4. Cmuputhes

1. Hapymieno npoBoHoe 1. BoccranoBUTD

MOJICOCIMHEHHE COCIMHCHHE
Her cBs13u 1o nocnieqoBaTeIbHOMY

2. HecootBeTcTBHE 2. BeIcTaBUTH OJIMHAKOBEIC

uaTepdenc
peeiicy napamMeTpOB CBSI3H U3CIUS U [TapaMeTPhl

KOMITbIOTEPA (KOHTPOJLIIEPA)

2.3.4 Pexxumsbl paboThI

2.3.4.1 IlepexmtroueHue uepes 24 yaca

[Ipu orcyTcTBUM aBapuii HAcOCHI MEPEKIIOYAIOTCS 4epe3 24 oTpaboTaHHBIX MOTOdYaca.
Takum 00pa3zom, mociae BKJIIOUEHUS JAaHHOTO pEeXHMMa IOKa TMEPBHIM HAacoc He oTpaboraer 24
MOTO4Yaca, OH BBIIOJIHAET POJIb OCHOBHOIO Hacoca. [Ipyn HemocTtarouyHo MPOU3BOAUTEIBHOCTH
OCHOBHOIO HAacoca BKJIIOYAETCS BTOpOM Hacoc. IIlpu CHMKEHUMHM YpOBHA BTOPOM HAacoC
BeIKIIIOUaeTcs. [locnme Toro, kak mepBbI Hacoc oTpadoran 24 mMoTodaca, TO PoJib OCHOBHOTO
MEPEXOUT KO BTOPOMY.

2.3.4.2 TlooyepeaHslil pexxum

Pabora B moodyepeHOM pekrMe aHAIOTHYHA paboTe B peKUME MEepeKIroueHus uepes3 24
yaca. Pa3HMIIa COCTOMT B TOM, YTO B IOOYEPEAHOM pEXKHUME POJIb HACOCOB (OCHOBHOU /
HEOCHOBHOM) MEHSAETCS IPHU KaXXJOM BKJIFOUYEHUU HACOCOB. T.€., €CIIM NEePBBIM HACOC BKIIFOUUIICS
Y BBIKJTFOUMJICS, TO B CJIICIYIOIINI pa3 BKIIOYUTCS yKe BTOPOi Hacoc u Hao0opoT. Eciau cHavana
BKJIFOUIJICS TIEPBBIN HAcCOC, a 3aTeM (NP JajbHEeHIeM YBETUYCHUN YPOBHS B 0ake) BTOPOiA, TO
IIPU CHUKEHUH YPOBHS NEPBBIM OTKIIFOUUTCS TAK)KE MEPBBINA HACOC.

2.3.4.3 Pexum ¢ pe3epBHBIM HaCOCOM

IIpu orcyrcTBuM aBapuii paboTaeT OCHOBHOW HAcoOC, PE3epBHBIH HACOC BKIIOYAETCS
TONBKO TpHU mepenofHeHUH Oaka. [Ipu aBapum OCHOBHOro Hacoca (Kak €aMoOro, Tak U €ro
JaTYNKOB) OH BBIKJIIOYAETCSA, BMECTO HEro BKIIOYAETCs pe3epBHbINA. IIpu ycTpaneHuun aBapun
OCHOBHOI'O HAacoCa PE3EpPBHBIM HACOC BBIKIIOYAETCS, U CHOBAa BKJIIOYaeTcs OCHOBHOW. [lpu
OJHOYpPOBHEBBIX JaTUMKAX BBIKJIIOUEHHE PE3EPBHOIO HAcOCa NMPOUCXOAUT IPU YPOBHE HUXKE
JIb3, mpu JABYXypOBHEBBIX JAaTYMKax BBIKJIIOYEHUE PE3EPBHOIO HACOCA MPOUCXOAUT MpHU
nonoxxenuu JIb4 "Huz".

2.3.4.4 IlonmyaBTOMaTHYECKUH (PYUHOMN) pEXKUM

B nanHoMm pexume paboToit HaCOCOB yIpPaBIIsieT Oleparop, HO, KPOME TOT0, MPOJOIKAIOT
OTCJIC)KUBATHCA aBapHﬁHBIe CHUTYyaluu. Bxrouenne peKuMa OCYHICCTBIISICTCA 3aMbIKAHUCM
kiemMM 30 u 33, BBIKJIIOYEHHE — pa3MbIKaHHEM. Pa3oMKHYTBIM BXOJA YNPABJICHUS HACOCOM
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BBIKJTIOUAET HACOC, 3aMKHYTBIN — BKJIFOYAET, €CJIU 3TO HE 3alpPEeLIeHO MO COCTOSHUIO JIaTYUKOB
HACOCOB W JaT4MKOB ypoBHsS. [Ipum mycTtomM Oake HAacOChl aBTOMATHMYECKH BBIKITIOYATCS, MPHU
MEePEernoIHEHHOM— aBTOMAaTHYecK BKJtouaTcs. Eciau Hacoc WM ero JaT4MK HEUCHPaBHBI, TO
BKJIIOUUTH €r0 He yjaactcs. [Ipu BBIKITIOUEHHH MOJIyaBTOMAaTHYECKOTO PEKHUMA BKIIIOUAETCS TOT
pEeXHUM, KOTOPBIA OBLI 10 BKJIIOYEHHUS (32 MCKIIOYEHHEM JMCTAaHIMOHHOIO YyrpaBieHus). B
clly4ae, €Cld IIOJIyaBTOMAaTHYECKUH pEeKUM OB BKIIOUEH U3 pPeXUMa JUCTAHIIMOHHOTO
yOpaBiaeHUs: OydeT BKIIOYEH TOT PEXUM, KOTOPHIM ObUT 0 BKIIOYEHHS AUCTAHIIMOHHOTO
yIpaBIeHUS.

2.3.4.5 JIucranuuonnoe ynpasienue Hacocamu (ais JJTHK-31)

B nmaHHOM pexume  yHaNeHHOMY —OIeparopy  HpPEIOCTAaBISIOTCS — CICAYIOIIUE
BO3MOXKHOCTH:

+  BKJIFOYCHHE M BBIKIIOYCHHE HACOCOB;

. CMCHa pCKrUMa paGOTBI (yCTaHOBKa SaﬂeﬁCTByeTCH II0CJIE OTMCHBI JUCTAHIITMOHHOT'O

yIIpaBJICHHUS );

i BBIKJIIFOUCHUC PCIKUMA JUCTAHIIUOHHOI'O YIIPAaBJICHUA.

B Ttabmune 6 ommcaHBl PETHMCTPHI, 3alKCHIBas JaHHBIE B KOTOPBIC OCYIIECTBISETCS
JAUCTAHIIMOHHOC YIIPABJICHUC.

Bo3MO)XHOCTH ympaBiieHUs] HacoCaMH B JAHHOM pPEXKHME OTrpaHHYCHBl aHATIOTHYHO
noJxyaBTOMaTHYecKoMy pexumy. IIpu myctom Gake HacoChl aBTOMAaTHUYECKU BBIKIIIOUATCS, MPH
NEPENOJTHEHHOM— aBTOMATWYECKU BKIFOYATcs. ECM Hacoc WM €ro NaTdyuK HEHWCHpPaBHBI, TO
BKJIFOYHTDH €T0 HC YAACTCA.

2.3.4.6 ABapus JaTYMKOB Hacoca

IIpu K3 nparumka Ttemmeparypbl (cM. pHCyHOK 7) pabora Hacoca
paspelnieHa Mmpy TEPEernoTHEeHUH O0aka (YpOBEHBb JKUIKOCTH B 0ake MpEBBIIIACT
ypoBeHb "ABapus-niepenonHenue’) u B aBapuiiHoM 1ukiie. [Ipu oOpsiBe qaTunka
BJIQYKHOCTH (CM. pUCYHOK 8) paboTa Hacoca pasperieHa mpy NepernoIHeHuN 0aka
U B aBapuifHOM 1ukiie. Ecnu B cuctemMe NpuCyTCTBYIOT JBa Hacoca, TO B cliydyae
aBaphH OJHOTO M3 HACOCOB BTOPOIl BKJIIOYAETCS BMECTO MeEpBOro. Biimouaercs HCYHOK 7
aBapuiiHasg curHanuzauus. [IpousBoguTcs 3anuch B HaMsATh aBapuil. ABapus
Hacoca.

[Ipu neperpese (0OpbIBE) HaT4yMKa TeMIepaTypsl (CM. PUCYHOK 9) Hacoc
Bcerna BbIKIOUeH. [Ipu oOHapyxennn Bombl (cM. pucyHok 10) Hacoc Bcerma
BBIKJIIOUEH. [IpyM MOHMIKEHHOM COIPOTUBIEHHHM H30JAL1UU (CM. pUCYHOK 11)
BKJIIOUEHHE Hacoca 3ampelieHo. Bkirouaercst aBapuiiHas —CUTHaIM3allys.

ITpouM3BOIUTCS 3aIKCh B MAMSITh aBapHid. Pucynoxk 8

Pucynok 9 Pucynox 10 Pucynoxk 11

2.3.4.7 ABapus matuukoB 6aka

[Ipu aBapum OIHOTO W3 NATYMKOB WM TIPH JIOTUYECKOW aBapHH, KOrJa YpOBEHb B Oake
BO3MOXKHO OIPENEIIUTh AOCTOBEPHO, M3/ENHE NMPOAoIDKaeT paboTaTh HA OCHOBAaHMU JIaHHBIX,
MOJTY4aeMbIX OT OCTAaBIIMXCS AAT4YMKOB. Ilpum 3TOM Ha ypoBeHb OTOOpa’kaeTcsi HAa MMTaroliei
nukTorpamme Oaka. Brutowaercs aBapuiiHas curHanusauus. IlpousBoauTces 3amuch B MaMsATh
aBapuil.
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[Ipu aBapum nByx u Ooyiee AaT4YMKOB (YpOBEHb B 0Oake IOCTOBEPHO
OIIPEIETIUTh HEBO3MOXKHO) M3/€IME BXOAWUT B aBapuiiHbI LukiI. [Ipu sTOM Ha
NUKTOrpaMMme 0Oaka OTOOpakaeTcs IEpernojHEHHe, HO MHUIraeT TOJBKO
"comepkumoe" ©Oaka. Ha [gomomHUTENHHOM TOJie MHUTaeT MUKTOrpaMma &
aBapUIHOr0 mHUKIA (CM. puCyHOK 12). PaGora B aBapHifHOM LHKIe BbINIAmguT DHCYHOK 12
CIIEYIOIIHUM 00pa3oM:

+ U IBYX HAcOCOB - pabota mo 0,5 4 monepeMeHHo, 4 MHKJa;

+ I OMWHOYHOTO Hacoca - 0,5 4 — pabora, 0,5 4 — nepepsiB, 4 MUKIIA.

[Tocne 4 uukinoB — paboTa HACOCOB ONOKHPYETCS, HA JOMOJHUTEILHOM
noje oOToOpaxkaercss MUKTOrpamMma OJOKMpPOBKM (cM. pucyHok 13). U3
aBapUUHOTO LIMKJIA U3/IETUE MOXKET ObITh BHIBEJACHO TOJIHKO IyTEM BBIKIIOUECHHUS
U BKJIIOYEHUS NuTaHud. [Ipy HaXoKJeHUH M3[eNns B aBapUilHOM IHKie Oolee
0,5 yaca cyeTYMK aBapUUHBIX PEKUMOB YBEJIMUMBACTCS HA CAUHUILY.

Pucynok 13

2.3.4.8 ABapus NUTAIOLIEH CETH

[Ipu BbIXO#E HaNpsDKEHHUsSI TUTAIOMIEH CEeTH 3a Tpeieibl JIOIMycKa
(ycTaHaBnmMBaeTCsT B CEPBHCHOM MEHIO) paboTa HacocoB Omokupyercs. Ha
JOTIOJTHUTEIBHOM TI0JIE 0TOOpa)kaeTcsi MUKTOrpaMMa aBapHH CETH (CM. pUCYHOK
14). Bxirouaercs aBapuiiHas curHanu3ainusa. KomndecTBo KOHTpomupyeMbix (a3
HANPSDKGHWsS (TPM MIIM  OJHA) 3aBHCHT OT YCTAHOBIGHHOro Tthma cern: PUCYHOK 14
"rpexdaznaa” wmm "omHodazHas" (yCTaHABIMBAETCS B CEPBHCHOM MEHIO).

[Ipu ycraHoBieHHOM THIEe ceTH '"TpexdasHas", TakKe KOHTPOIUPYETCs
nocienoBarenbHOCTh (Da3. B ciydyae HeBepHOU mocienoBarenbHOCTH (a3 padoTa
HACOCOB OJIOKHUPYETCSI.

2.3.4.9 3anepxka oOCTyKUBaHUS

[Tpu HapaboTke Hacoca Oosee 720 9 mocie MPeabIayIero 00CTyKUBaHUs
HAuMHAETCS  OTCUET  3afiepkKu  oOciyxwBaHus. Ha  JIOMOTHUTETEHOM
moysie  oroOpakaeTcs  TMHUKTOTpaMMa  3aJepKKH  OOCIyXMBaHUS  (CM.
pucyHok 15).Bkitouaercss aBapuiiHas curHanu3anus. Eciu 3aaepika JOCTUITIA
50 4, To OHa 3aNMCHIBACTCS B AMSTh aBapHil COOTBETCTBYIOLIETO Hacoca. B cpsizu PHCYHOK 15
C 4eM, MOCjie IMPOBEACHUS OOCIYKMBaHHA HEOOXOAMMO OOHYIUTH CUYETUHK
HapaOOTKHM COOTBETCTBYIOIIETO Hacoca.

2.3.5 CwmeHa pe:xuMoB pabOTHI

Bxmtouenue pexumon: "llepexmouenne 24 4u", "Iloouepenubiit”, "Onunounsii HI1",
"Onunounbit H2", "1-i1 pesepBHbId, 2-i1 ocHOBHOM", "1-i1 OCHOBHOM, 2-i pe3epBHBIN" MOXKET
OCYHIECTBIIATHCA KaK uepe3 MEHIO, TaK U JMCTAaHLUHWOHHO. BKIIOUEHHE PEeXHMMOB Yepe3 MEHIO
OCYILIECTBIIACTCS CIEAYIONMM 00pa3oM: BBIOpaTh MYyHKT MeHI0 "Pexxum paboThl", Haxarh
KHOMIKY "BOpaBo", IPW 3TOM TEKYIIHH peXUM HaunHaeT murarb. KHomkamu "BBepx" u "BHU3"
BbIOpaTh HY)XHBIM PEXUM, MONTBEPAMTH BHIOOp HakaTWeM KHONKHM "BopaBo'. BxiroueHue
PEKUMOB JMCTAHIIMOHHO OCYIIECTBIISECTCA 3allUChI0 HYKHOTO 3HA4eHHs] B peructp 3 (cm.
Tadnuiy 6).

BxuroueHne moiyaBTOMaTHUECKOTO peXuMa OCYUIECTBISIETCS 3aMblkaHueM kiemMm 30 u
33 (BxOJ BKJIIOYEHMSI TIOJTYaBTOMATHUECKOTO peXUMa). BbIXo 13 110/yaBTOMAaTH4YECKOTO peKUMa
MOXXET OCYIIECTBIsETCS pa3MmbikanueMm kiemMM 30 m 33, nubo uepe3 myHKT MeHIO '"Pexum
paGotel". IlepBblii BapuaHT mpeanoyTuTenbHee. [Ipn BTopoM BapuaHTe €Cl BXOJ| YIPaBJICHHUS
OCTAaHETCsI BKJIIOYEHHBIM, TO NMPH WHULMAIU3AIUN KOHTpoJjIepa (HarmpuMmep, MpU MporaJaHuu
MUTaHUA) TT0JTyaBTOMaTUYECKUI PeKUM CHOBa OyJeT BKIIIOUEH.
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BxiroueHrne QUCTaHIIMOHHOIO YHpaBJi€HUs OCYIIECTBIsSIETC 3anmuchio "1" B peructp 4.
BrIkiroueHne OUCTaHIIMOHHOTO yIpaBlIeHUs ocylecTBiusercs 3anuchio "0" B peructp 4, nubo
yepe3 MyHKT MeHIo "Pexum paboThl", MO0 BKIIOYEHHEM TOJYyaBTOMATHUYECKOTO YIPABIICHUS.
[Ipu mponamanuu cBsA3M Ha Bpems Oonee | MMH. NUCTAaHIMOHHOE YIPABICHUE OTMEHSAETCS
ABTOMAaTUYECKH.

2.3.6 Mepsl 6€30MaCHOCTH MIPU UCTIOIB30BAaHUU

OBILIUI TTPOBOJ] UBAEINS HMOAKIIOYAETCS K HEWUTPAJIM ITUTAIOIIEN
CETU. OHACHOCTb IIPU DKCIUIYATALIMU W3AEJIWS IIPEJCTABJISIOT LEIN,
HAXOJISIIUECS IO/ HAIPSDKEHUEM 220 B 1 380 B, A TAKXKE LIEITU [TPOBEPKU
N30JISALINN.
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2.3.7 PexomMeHIalUM MO MPUMEHEHHIO

PekoMeHmyeMas cxema BKIIFOUCHHS U3/I€NINs IPUBEJECHA Ha pUCYHKE 16.
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Pucynok 16 - PekoMeHmyeMasi cxema BKIIFOUCHUS
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[Ipy mocraBke wW3xenUs B HEM YCTAHOBJIEH JIMANla30H JIOMYCTHUMBIX MHUTAKOLIUX
HanpspkeHuit 176-253 B (munyc 20...+15 %). IIpu ycranoBke Menbuiero gomycka (187-242 B) n
HECTaOWJIbHOM HaNpsKEHUH MUTAIOUIEH CeTH BO3MOXKHBI YacThle OJIOKUPOBKU pabOThI HACOCOB.
[Ipu ycraHoBke OONBIIEro JAOMyCKa YMEHBIIAETCS CTENEHb 3alUINEHHOCTH HACOCHOM CTaHIIUU
OT HEKOHJUITMOHHOW muTaromed cetn. Kpome Toro, mpu OOJBIIOM JOIMYCKE Ha IMHTAIOIIEE
HarnpspkeHHe ¥ o0pbIBe OAHOM U3 (a3, Ha padoTaroieM Hacoce 3aluTa OT mepekoca (a3 MOKeT
He cpaboraTh, T.K. Ha BBIBOAEC HAcoca, COOTBETCTBYIOIIEM 0OOpBaHHOW (aze, Oymer
MPUCYTCTBOBATh HAINpPSDKCHUE, HaBEIEHHOE OT AByX npyrux ¢a3. B atom ciydae uyepes
HEKOTOpOe BpeMsi cpaboTaeT 3aluTa Mo meperpeBy Hacoca. IIpu ycraHOBKE MaKCHMalIbHOTO
nomycka (154-275B) wu Tume ceru — "omnodaszmas" JIHK ¢aktuuecku mnepectaer
KOHTPOJIMPOBATh MUTAOILYIO CETh.

JIHK npu ycTaHOBIEHHOM THIIE MUTAlomel cetd — "TpexdaszHas" MMeeT BO3MOXKHOCTD
NpEeIoTBpaTUTh IyCK JBUTATeNsi Hacoca B o0OpaTHylo crTopoHy. Jlns peamuzauuud 3TOH
BO3MOXKHOCTH BBIBOJIBI HACOCA, TTOAKITIOUYAEMBIC K MUTAIONIEH CETH JOKHBI OBITh MaPKHUPOBAHBI
(dazer A, B, C) 1 MOHTaX JIEKTPUUYECKON CXEMbl HACOCHOW CTaHIIMU JOKEH OCYIIECTBIISTHCS
B COOTBETCTBUM C MapKHPOBKOI BBIBOIOB HAcCOCOB, nuTaromen cetu u JJHK.

IIpu ucnonszoBanuu coBmectHo ¢ JIHK omnoro nacoca, Hacoc moakiouaercs kak Hl
nm kak H2.

Jns nByxypoBHEBbIX JIb MuHMManbHOE KOM4ecTBO JIb, MOAKIIIOYaEMBbIX K U3ACIHIO IS
yIpaBJIeHUs JAByMs HacocaMu paBHO JABYM (moakitodatorcst kak J1b2 u J1B3), mis ynpaieHus
OJTHUM HacoCcoM — ofuH (moakirodaeTcs kak J[b2).

[ns onHOoypoBHEBBIX /b MuHMManbHOE KOIMUYecTBO /b, MOAKIIFOUaEMBIX K U3ACIHUIO IS
yIOpaBJIeHUs ABYMs HacocaMu paBHO TpeM (moxkirouatorcs kak JIbl, JIB2 w JIB3), nns
yOpaBIeHUS OJHUM HacocoM — aBa (moxkmtodarorcs kak JIbl u JIB2). K Heucnonb3yembiM
BXOZaM MOJKJIFOYAIOTCS TEPEMBIUKHU.

Cnenyer y4uTBIBaTh, YTO TMPU HCIOIB30BAHUU KOHIYKTOMETPUUYECKHX JIATYMKOB
HAJIC)KHOCTh OMpENIETICHNUsS] YPOBHS MOXET OBIThb HECKOJBKO HHXKE, YeM IPH HCIOJIb30BaHUU
MOIJIABKOBBIX JTATYMKOB. DJTO OOBSCHSAETCS pabOTON [JAaTYMKOB HAa TMOCTOSHHOM TOKE W
BO3MOYKHOCTBIO HAKOIJICHUS OTJIOKEHUN Ha 3rekTponaax. IIpu HeoOXonuMOCTH MCIOIb30BaHUS
KOHIYKTOMETPHUUECKUX JaTYMKOB PEKOMEHJIIYETCSl JOMOJIHUTENIBHO MCHOIb30BaTh YCTPOUCTBO
BbCV-3.

[Ipyn wucnonp30BaHMM HACOCOB 0€3 [aTYMKOB TEMIEPATyphl U (WJIH) BIAXHOCTH K
HEHUCTOIb3yEMbIM BXOJaM U3AENUs CIeAyeT NOAKIIOUNTE UMUTATOPbI TaTYUKOB (PE3UCTOPHI) KaK
IIOKa3aHO Ha PUCYHKE 6.

[Tpu Mcmonb30BaHUU JIBYX HACOCOB BO3MOXKHBI TPU OCHOBHBIX pEXHMMa pabOThI: OJUH
HacoC B pe3epBe — JIpyroil paboraert, nonepeMeHHas paboTa co CMEHOM aKTUBHOTO Hacoca 4yepes
24 d4Yaca wiaM TOCIE KaXIOro mycka. B mepBom ciydae OCHOBHAs Harpys3ka JIOKHTCS Ha
paboTtaroumii HacoC, a pPe3epBHBI MOXKET BKJIIOUATbCS TOJBKO NPU ABAPUHHBIX CHUTYaIUSIX
(aBapusi OCHOBHOTO Hacoca, nepenojaHeHre 6aka). Bo BTopoM ciyuae paBHOMEpPHO PacXoyeTcs
pecypc HacocoB IO MoTo4acaMm, B TPETHEM — PABHOMEPHO PACXOAYETCS PECYPC HACOCOB IO
KOJINYECTBY ITyCKOB.

[TomyaBTOMaTn4yeCcKuil peKUM MOXKET HCIOJIBb30BaThCs JJI MPOBEPKU HACOCOB, MPU UX
00CITy)KMBaHUH.

s paGoThl ycTpolcTBa KOHTPOJS MUTAIOMIEH CETH MEXAY KaXKIbIM H3 BBIBOIOB IS
nonkiroueHus ¢a3 (kaemmsl 19, 21, 22) u o6mum BeiBogoM JIHK (knemma 20) ycTaHOBIICHBI
uenu comnporusieHueM okoio 200 kOM. IToatomy mpu moaxmoueHuu K kiaemme 20 uzgenus
muHbl PE ¢ kaxxnoit u3 ¢a3 moreuet ok nmpumepHo 1,1 MA. [Ipu napannenbHOM MOIKIIOUEHUN
Heckonbkux JIHK cymmapHbIil TOK yT€UKHM MOXKET HpPEBBICUTh TOK cpabarbiBanus Y30. s
NPEIOTBpAIICHUs TIOM0OHON CHUTyallMM pEKOMEHAYeTCS MpH MapayieIbHOM BKIIOYEHUU
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Heckonbkux JIHK mpu oTcyTcTBHMM HEOOXOAMMOCTH KOHTPOJIS Tpex(aszHOW NUTalomend ceTd
kiemmbl 21 n 22 He noakitodats (ycranoButs JJHK B oqHOba3HBINH pexim).
OOMOTKHM TycKaTresnel HacoCOB JUIsl YMEHbILIEHUSI TTIOMEX, BO3HUKAOIIUX
B MOMEHTHl NEPEKJIIOYEHMs] IyCKaTellel pEKOMEHAYETCsl IIyHTHpPOBAaTh '
RC-nienoukoit (cm. pucynok 17). ITapamerpsl RC-nienmn 3aBHCSAT OT MOITHOCTH
Harpy3ku. st myckareneid 1o 2-ro tunopasMepa napamerpsl RC-nenu moryt
obITh cneayromumu: 39 Om 1 Bt; 0,01 Mmx® 630 B. ]
2.4 JlecTBUS B SKCTPEMAIIBHBIX YCIOBUAX ©
[Ipu BO3HUKHOBEHHMH BO3TOpaHUs B MIKa(dy yrnpaBieHHs WIN MOMaJaHHs L'
B HErO BOZBI CIIEyeT 00E€CTOYUTH U3JIEIHE.

Pucynok 17

3 Texauueckoe 00CITy>KUBaHHE

3.1 OOmue yka3aHus

TexHndeckoe  0OCHy)KMBaHHWE  TNPOBOOUTH  OJHOBPEMEHHO C  TEXHUYECKHM
00CITy’KBaHHEM HAaCOCOB.

3.2 Mepsl Oe30macHOCTH
Bce paGoThl JOKHBI TPOBOJUTHCS Ha 00€CTOYCHHOM 000PY/IOBaHUH.

3.3 Tlopsaok TEXHUYECKOTO O0CTYKUBaHUS

[IponsBecTn BHEMIHUN OCMOTP M3IEIUA. YNAJIUTh MbUIb C KJIEMM C MOMOIIBK KHCTH.
O4uCTUTH KOPIYC U3AEIHS OT 3arpsi3HEHUN C MOMOIIBIO BJIA)KHOW BETOIIM CMOYEHHOW BOMOM.
IIpuMeHeHHne arpecCUBHBIX XUIAKOCTEM He Jomyckaercs. IIpoBepurh HaIEKHOCTb KpEIUICHUS
MPOBOJIOB B U3JIECIINH.

3.4 TIpoBepka paboTOCTIOCOOHOCTH

I[Ipy BO3HUKHOBEHMH COMHEHUH B TPABWIBHOCTH palOOThl H3JENUs MpPOBEpKa
OCYIIIECTBIIAETCS B COOTBETCTBUH C M. 2.2.5.1.

4 Tekymuii peMOHT

Criucok HeMCHpaBHOCTEH, KOTOPhIe MOTYT OBITh YCTPaHEHBI B MpOLeCcCe HKCILTyaTalluy,
npuBeneH B Tabnuie 9. [1o ocTanbHBIM HEUCTIPABHOCTSM CIlIEAyeT 00palarbest Ha MpearnpusiTHe-
U3TOTOBUTEIID.

5 XpaHeHue
XpaHeHHe U3/IeHs TOJKHO OCYLIECTBIATHCSA B TPAHCIIOPTHOM Tape.

5.1 VYcnoBus xpaHeHHUs

XpaHeHHsI MOKET OCYLIECTBIIATHCA B CIEAYIOUINX YCIOBUIX:

+ B OTalUIMBacMbIX IOMEILIEHUAX Ipu Temneparype Bosayxa oT 5°C mo 40°C u
oTHOcUTeNnbHOM BiaxkHocTu 10 80 % mnpu Temmneparype 25 °C 6e3 KOHIEHCAIUH
BJIAry;

+ B HEOTAIUIMBAEMBIX IMOMEIICHUAX MpHU Temieparype Bozayxa oT muHyc 30 °C no
50 °C u oTHOCUTENBHOU BlaxkHOCTH 10 90 % 6€3 KOHIEHCAITUH BIIarH.

B Bo3myxe He T0MKHO OBITh KUCIOTHBIX, IENOYHBIX U JPYTUX arpeCCUBHBIX NMPUMECced n
TOKOIIPOBOJIAILIECH MBUIH.
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6 TpancnopTupoBaHHE

YnakoBaHHbIE U3/ENINA TOIYCKAeTCS TPAHCIOPTUPOBATh B 3aKPBITHIX TPAHCIIOPTHBIX
CpPEICTBAX B COOTBETCTBUM C IPaBWIAMH IIEPEBO30K, JACUCTBYIOIIMMH Ha
COOTBETCTBYIOILIEM BUJIE TPAHCIIOPTA.

[Tocne TpaHCIOPTUPOBAHUS B YCIOBUSX OTPHUIIATEIBHBIX TEMIEPATYP U3AEITHS MEepes
pacnakoBBIBAHHEM JOJDKHBI OBITh BBIJIEP)KAHBI HE MEHEE JBYX CYTOK B HOPMAaJbHBIX
YCIIOBUSIX.

[Torpy3ka u BbIrpy3Ka yIakOBaHHBIX U3/EIUI JOJKHBI IPOBOJUTHCS B COOTBETCTBUU
C HAANHMCSIMU M 3HAKaMH, HAHECEHHBIMM Ha TpAHCIOPTHOW Tape. Bo Bpems
HOTPy30YHO-PA3rPy30UHBIX PadOT U TPAHCIIOPTUPOBAHUS M3AEIHs B TPAHCIOPTHOM
Tape HE JOJDKHBI TOABEPraThCsl Pe3KUM yJapaM M BO3JEHCTBUIO aTMOC(EpPHBIX
OCAaJIKOB.

PaccraHoBka M KpeIlJIEHWE YIIAKOBAHHBIX W3JEIMH B TPAHCHOPTHBIX CPEICTBAX
JIOJDKHBI  00eclieunBaTh HMX YCTOMUMBOE TIOJIOKEHHME, HCKIHUYaTh BO3MOXKHOCTh
CMELIEHUS U yAapOB.

7 Yrunnzauusg

[Tociie OKOHYaHMs CpOKa DSKCILTyaTallMd M3AEIUE HE INPEACTABIAET OINACHOCTH IS
KHU3HH, 37I0POBbS JIIOACH WM OKpyXkarolei cpenbl. TpeGoBaHus MO yTHIN3aLUU OTCYTCTBYIOT.
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KOHTPOJLJIEP HACOCHOWM CTAHLIUM JHK-3

ITHKETKA
I'CIIK.468263.154-10 OT

1 Hasnauenue usgenus

Kontpomiep nacocnoit crannmu JIHK-3 mpennasHaueH anst ympasieHHs paboTod u
3alUThI OT aBapUi HACOCOB HEOOCITYKUBAEMbIX OTKAUMBAIOIINX HACOCHBIX CTAHIIMH.

2 OCHOBHBIE TEXHHMUYECKHUE XapaAKTEPUCTUKHU

HaumenoBanue nmapamerpa

3HaueHue

Hamnpspkenve nutanus uzgenus / (TOK moTpedaeHus1, He 6oee)

85-265 B/ (45 MA)

MaxkcuManbHbIN JUIMTENBHBINA TOK HATPY3KH, MTOAKIIOYAEMON K
BeiBOogaMm 23 "H1" u 24 "H2"

He Oonee 1 A

KomuyecTBo HacocoB, He Oojee

2

Tun 1aT4ukoB TEMIEpaTypsl

PTC-repmucrop

Tun 1aT4uKoB BIAXKHOCTH

"Muxkponukc" CC06

Tun 1aT4ukoB ypoBHS

MEePEKITIOY A0 CA
KOHTAaKT,
3aMBIKAIOIIHUICS
KOHTAaKT,
KOHJTYKTOMETPUYECKU I
JaT4YUK

[lepuon BpeMeHN MeXy MpeIblIyIM 00CTyKHBAHUEM H
MOSIBJICHMEM HallOMUHAHUS O HEOOXOIMMOCTH 00CTyKMBaHUs Hacoca

720 yacoB

Tun nuraromen ceTy, s KOTOpOU IIPOU3BOAUTCS aHAIIA3

50I'y 380 B, 3 dassr

MOCJIeIOBAaTEILHOCTH (ha3 U YPOBHEH HAMPSIKCHUM nimu 220 B
187-242 B,
Jlnana3oHbl YCTaHOBOK HAIPSYKEHUN ITUTAIOIIEH CETH, B KOTOPBIX 176-253 B,
yCTpOHCTBO KOHTpoJia (a3 gomyckaet padory JJTHK 165-264 B,
154-275 B
TOYHOCTH MHIMKALIMK HATPSIAKEHUS TUTAIOIEH CETH +3 %

3 CaezneHust 0 NPOU3BOJIUTEIIE

00O "Hayuno-rexunueckas ¢pupma "MHUKPOHUKC"
644099, Poccus, r. Omck, yi. TperbsikoBckas, a. 69

IOpunnaeckwii anpec: 644029, Poccus, r. Omck, yi. HedrezaBoackas, . 14.

4 Tapantuu

- Hsrorosurens rapaHTUpyeT COOTBETCTBUE

U3Jenni

TpeOOBaHUSIM

I'CIIK.468263.154-10 TY mpu coOmrofeHUN TOTPEOUTENIEM YCIOBHM SKCIUTyaTalllu,

TPaHCIIOPTUPOBAHUS U XPAHCHMUS.

« T'apaHTHiHBIN CpPOK S3KCITyaTallud — 12 MecsleB ¢ MOMEHTa OTIPY3KH HW3JCIIHs

HOTPEOHUTEINIO.

« ['apaHTHiTHBIN CPOK XpaHEHU — 6 MECALIEB C MOMEHTA U3TOTOBJICHUSI.

35



/[HK-3 PyxosoOocmeo no sxcniyamayuu

« Ilocne okoHUaHUs TapaHTUHHOTO CPOKA SKCIUTyaTallMH U3ZENINe CIIOCOOHO B IMOJHOM
o0beMe BBIMONHATE CBOM (YHKUMH. Ha3HayeHHbBIM CpPOK CHyKObl U3IeNnus
cocrasiser 10 ner.

« HM3penus, y KOTOPBIX BO BpeMsi TapaHTHUIHOTO CpOKa OOHapyKEHO HECOOTBETCTBHE
TpeOOBAHUSAM HACTOSINIUX TEXHUYECKUX YCIOBUU TPU COOIIOJECHUU TMOTpeOuTeneM
YCIIOBUH  TPAHCHIOPTHPOBAHUS, XpaHEHHUsS, OKCIUTyaTallud ¥ TPH  yCIOBUU
COXPAHHOCTH IUIOMO MpPeanpHUsITHI-U3TOTOBUTENS, PEMOHTUPYIOT UM 3aMEHSIOT Ha
UCIIPaBHBIEC.

« IloTpeburens TepseT MpaBO Ha TapaHTHUHHBIM PEMOHT IMPH HAPYIICHWH YCIOBUH
TPAHCTIOPTUPOBAHMSI, XPAHCHHSI, DKCILUTyaTallMH, a TaKXKe MPU MOBPEKICHUU TIIOMO
IPEIPUATHSI-U3TOTOBUTEIIS.

5 KommiekTHOCTD

HanmenoBanue KonuuectBo
1. Kontpomnep JHK-3 COTJIACHO OTIPY30YHBIM TOKYMEHTaM
2. PyKoBOJICTBO 1O 3KCIUTyaTaluu 1 3K3. HA mapTHIO

6 Csenenus o cepTuUKauu

Kontponmnep nHacocnour cranmuu JIHK-3  ceprudummpoBan U COOTBETCTBYET
tpeboBanusim TP TC 004/2011 u T'OCT P 51321.1-2007.

Ne ceprudukara coorBercTBus TC RU C-RU.HE23.B.00931/23 Cepus RU Ne0429775.
Cpox netictBus ¢ 15.02.2023 no 14.02.2028.

Bbiman opranomM mo cepruMKanMM  NPOAYKIMH OOIIECTBA € OrpaHHYEHHOMN
OTBETCTBEHHOCTBIO «He3aBucumas oneHka KayecTBay.

7 CBeneHus 0 IpUEMKE

KonTtpomnnepst HacocHoi ctanuuu JJHK-3 3aB. Ne

B KOJIMYECTBEC T. COOTBETCTBYIOT TCXHHUYCCKHUM

ycnoBusM I'CIIK.468263.154-10 TV u npu3HaHbl TOIHBIMM K 3KCIUTyaTalluH.

[lara BbImycka

Iramo OTK

HOI[HI/ICB OTBCTCTBCHHOI'O JIMIIA
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