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PYKOBOACTBO NO MOHTAXY U 3KCNMNYATALUM
rAPAHTUUHDbIU TAJIOH

CKBAXWHHbLIE HACOCbDbI PANELLI 4"
95 PR N







CxBaxxunHble Hacochl 4” cepum 95 PR N

1. O0mue TexHuYecKue TaHHbIe

CkBaxxunnbie Hacockl PANELLI cepun 95 PR N sBisirorest Hané&xHbIM 000py10BaHHEM, CIIPOSKTUPOBAHHBIM
Y U3TOTOBJIEHHBIM TOJIbKO B MTanmuu [u1st paGoThl Ha MPOTSKEHUN MHOTHX JIET 6€3 HE0OXOJMMOCTH KaKoro-
1100 00CTyKMBaHUS TIPU YCIIOBUH MTPABUIILHON YCTAHOBKH M KCIUTyaTtanuu. Mel mpocuM Bac nmpouectsb
JAHHYIO HHCTPYKIIMIO U CTPOTO CJIEJ0BAaTh YKa3aHHBIM B HEW MPEJIIUCAHUAM.

MbI He HeceM OTBETCTBEHHOCTh 32 YILepO, HAHECEHHBIH JIIO/SIM HJIH TIPEIMETaM, €CIIH ero IPHYHHA KPOSTCs B
HECOOJIOJICHUN HAIIUX NMPEANUCAHUM.

Bce npeanrcanus, yKasaHHbIC B HaHHOﬁ HHCTPYKIMU, OTHOCATCA K CTAHAAPTHOMY UCHIOJIHCHHUIO HACOCOB. Mb1

npocuM Bac oOpamaThcsi K MOCTaBIIMKY 32 JOMOJHUTEIBHBIMU HHCTPYKIMSIMH K HACOCaM CIIeUaIbHBIX
HUCHOJIHEHUH.

1.1 IlpumeHeHne

CxkBaxxunnbie 4” Hacockl 95 PR N cocTosT U3 eHTpoOeXKHON MHOTOCTYIIEHUATOM HACOCHOM YacTH,
HEMOCPEJACTBCHHO COSAMHEHHON C MACII03aNIOJHEHHBIM AICKTPUYCCKUM JIBUTATEIIEM, TIPETHA3HAYCHHBIM JIJIS
paboThl TONBKO B OTPYKEHHOM B BOJY COCTOSIHHH.

CkBaxkuHHbIe Hacochl 95 PR N npeaHa3zHaueHbl 171 TOAbEMA U MTOAA4H BOJIBI IO TABJICHUEM, PACIIPEACIICHHIS
B IPaX/TaHCKHUX U TPOMBIIUICHHBIX COOPYKCHHSIX, HAIOJTHCHUS PE3EPBYAPOB U IIUCTEPH, IS
MIPOTUBOMOKAPHBIX U TPOMBIBOYHBIX YCTAHOBOK, ISl OPOCUTENIBHBIX CUCTEM U (DOHTAHHBIX YCTAHOBOK C
3a00pOM BOJIBI U3 CKBAKHH, PE3EPBYAPOB U PUPOJTHBIX BOJTOEMOB.

Bo BpeMs paboThl HacOC TOJDKEH OBITH BCET/Ia MOTPYKEH B BOTY.

1.2. llepekaunBaemas cpejaa

qI/ICTaSI, KUakas, B3pBIBO6e3OHaCHa$I, HEarpCeCCMBHAA 10 OTHOUICHUIO K MAaTCpUaliaM HACOCA ) KUAKOCTb 0e3
TBECPABIX U JJIMHHOBOJOKHUCTBIX BKJIIOYCHHIA.

Conepxanue Mmecka WK IPYruX MEXaHHIECKUX MPUMECEH B IepEKaYMBACMON KHUIKOCTH:
3

— 1o 300 r/m

[TpomyckHast cmoCOOHOCTS:

— YAaCTHIIBI Pa3MEPOM JI0 2 MM.

1.3. CneumnajbHble HCIIOJTHEHNA:

VcnonHeHus: ¢ OCHOBaHMEM M HAaIlOPHBIM MaTpyOKoM u3 Hepxkaserorieit ctamm — 95 NX N

1.4. TemnepaTypa nepeka4yuBaeMoil »KUJIKOCTH:
ot 0° C 10 +30 °C (1151 HACOCOB C AIIEKTPOABUTATEIIIMU MapKUpoBKH P 4 XXX m/t)

1.5. PacuugpoBka o603HaueHusi ABUTaTe el (MoaupuKanmm):
Bce ckBaxxunnpie Hacockl 95 PR N mocTaBmsitores ¢ 4” Macao3anoIHEHHBIMU 3JICKTPOIBUTATEIISIMA  CEPUU
P 4XXX m/t coGCTBEHHOTO MPOU3BOICTBA.



Nwmeercs, Kak CTaHAAPTHOE UCIIOJHEHUE MACI03aMI0JIHEHHBIX ABUraTeNeil (BEepXHsA KPbIIIKA U3 JIaTyHH, TaK U
HCIIOJIHEHUE JIBUraTelIel ¢ BEpXHEH KPBIIKON 13 Hepkaseroel cranu AISI 304.
MapkupoBKa 31€KTpOABUTaTENsI HAHECEHA Ha €ro KOPILyce METOJOM JIa3€pHON I'PaBUPOBKHU.

1.6. Pacuin¢poBka 0003HAYEHUSA HACOCOB M HACOCHBIX YacTeil (MoaudpuKkanum):

95 PR N - crannaptHoe ucnionHenue 4” Hacoca
95 NX N - ucnonnenne 4” Hacoca C HIDKHAM OCHOBAHHUEM U HAIIOPHBIM IMaTPyOKOM M3 HEPKaBEIOIIEH CTaIH
AISI 304.

1.7. CtangapThl HCIIOJTHEHUS YJIEKTPOABUT ATEJICH

P 4XXX m (4”) — ongrodazuslie anekrpoasurarenu 1x230 B o cranmapry NEMA, ¢ nonmyckamu Ha pa3mepbl
COIJIACHO YKa3aHHOMY CTaHJapTy.

P 4XXX 1t (4”) — tpexda3znbie anexrpoasurarenu 3x400 B o crangapty NEMA, ¢ nonyckamMu Ha pa3Mepsl
COIJIACHO YKa3aHHOMY CTaHIapTy.

1.8. MakcuMaJibHast MoAa4a; 1o 22 My
1.9. MakcuMaJbHBIN HATIOP: 110 470 M

1.10. Ctenenb repMeTUYHOCTH: IP 68

1. 11. MakcUMAJILHO IOMYCTUMOE YHCJIO BKJIYEHUH B 4ac:

Jnst onqrodasueix (1x230 B) snexTponBurareneir MoutHocThio 10 2,2 kBt — 30
Jnsa tpexdasnbix (3x400 B) snextpoasurareneit MomuocTsio A0 3 kBT — 30
s Tpexdazubix (3x400 B) anexTpoasuraresneid MOIIHOCTRIO OoT 4 10 7.5 kBt — 20

2. IloaAroTOoBKA K MOHTAKY

MoHTaX U BBOJ B 9KCILTyaTallMIO0 CKBXMHHBIX HACOCOB JIOJIKEH BBIMOIHATHCS TOJIBKO KBATH(PUIUPOBAHHBIM
MIEPCOHAJIOM C COOJIIOJIEHUEM BCEX JEMCTBYIOLINX YKA3aHUW, HOPM M MPABUJI 110 SKCIUTyaTalluu U TEXHUKE
6e3onacHocTU. Bee paboThl ¢ HACOCOM JOIKHBI IPOBOJUTHCS TOJBKO MOCIIE €r0 OTKIYEHUS OT
ANEKTPONUTAHHUSL.
Heo6xoanMo y0eanuThes, 4TO yIakoBKa M HACOC He OBbUIM MOBPEX/ICHBI BO BPeMs TPaHCIOPTUPOBKH.
O06s13aTeNIbHO MPOBEPHTE COOTBETCTBUE XapaKTEPUCTHUK HAcOCa CUCTEME, B YACTHOCTH, JIaHHBIE O MojAaue U
Harmope.
B ciiydae nmocTaBku 37€KTpOJBUTATENS U HACOCHOW YacTH OTHEIBHO, nepesa cOopkoi yoenureck, 4To 0ba Baita
He 3a0nokupoBaHbl. [locime 3TOro mepeBeWTE HACOCHYIO YacTh B BEPTHKAIBHOE TMOJOXKEHHE C TOMOIIBIO
MOJBEMHBIX YCTPOMCTB M OCTOPOKHO TOcaauTe €€ Ha BJIeKTPOABUIaTeb, cOOMIoAas LEHTPOBKY. BonThbl
3aKpy4yHBaiiTe mapaMu 1o AuaroHanu (Kpect-HakpecT). MomeHT 3aTskku — 16-20 Hm. IIpokontponupyiite
cBO0OO/IHOE BpalleHHe BaJloB ¢ MyQToi mociie cOOpKH M MPOBEPHTE HAJTMYME OCEBOIO XOJa Bajla HACOCHOM
YaCTH 110 HAMPABJIECHHUIO K HATOPHOMY NaTpyOKy.
Bce HOBBIE 4” CKBOKHHHBIE HACOCHI KOMILIEKTYIOTCS dyieKTpoaBuraTesimu P 4X XX m/t, mocTynaroT ¢ 3aBoja
MacJI03aroJIHEHHBIMU 1 HE TPeOYIOT KOHTPOJIS M JOJIMBA Maciia B Ipoliecce skcrryaTanuu. O1HaKo, eciii B
MPOLIECCe PEMOHTA MOTPEOYEeTCs J0JIMB Macia - CBSXKUTECH C MMOCTABIIIUKOM.
3anperiaercs ycTaHaBIUBATh 3JIEKTPOJIBUraTeNb, U3BJICUECHHBIN U3 YIIAKOBKU CO 3HAUUTEIbHBIMU CIIEJAMU
IPOTEUKU Macia U3 aBuratens. CBSKUTECh C IOCTaBIIUKOM.
Bce 4” ckBaxunHble Hacockl 95 PR N mocTaBasiioTcst o BCTPOEHHbIMHU 00paTHbIMHU KJanaHamu. He
JAOIyCKAaeTcsl YCTPAHeHHe 00PaTHOr0 KJIAlaHA UM BHECEHHE H3MEHeHUH B ero KOHCTPYKIHUIO C LeJIbI0
yYCTPaHEHHs TepPMEeTHYHOCTH.



2.1. BbI0OOp ceyeHHUsA CUII0BOT0 JIEKTPUYECKOT0 Kadesis
Heo0xo1muMo HCTonb30BaTh TOJMBKO CHEIHATBHBIN KaOenh MPUTOIHBIN ISl IKCIUTYaTaIl|H IO BOJOH.
MakcumanbHBIM TOK, Ha KOTOPBIH pacCUMTaH BHIOPAHHBIN Kabellb, HUKOTAa HE IOJDKEH OBITh HMKE 3HAYCHHS

HOMHMHAJIbHOI'O TOKa ABUI'aTCJIA, YKA3aHHOI'O Ha I/IHGHTI/I(bI/IKaL[I/IOHHOf/'I TaOJIMUKeE.

3HavYeHHUs] MAaKCUMAJIbHOTO TOKA B 3aBUCUMOCTH OT ceueHus Kabesis npuBeieHbl B Taduie Nel.

Tab6. Nel
Ceuenue xabens, MM MakcuManbsHBIN TOK, A
15 18
2.5 24
4 32
6 41
10 57

Oco00e BHUMaHNE VIeJUTe BLIOOPY CeYeHH s MUTAIOIIEro 3JeKTPHUYECKOro Kadeisi, 3aBUCAIIEro OT
0o01Iel 1IMHbI Ka0eJs.

Bce neoOxonuMble qaHHbIE 17151 BBIOOpA AJIEKTpUYecKoro kadess (MOIHOCTh 3JIEKTPOBUTATENs U CHITY TOKa |
(A) MOXHO MOCMOTPETh Ha HICHTU(PHUKAIMOHHOHN Tabauuke). OOIIUe MOTEPH HANPSHKESHUSI 0 JUTHHE Kalelis He
JOJDKHBI peBbImaTh 3-5 %.

3HaveHHsI MAaKCUMAJILHOH JUTMHBI KaOess, B 3aBUCHMOCTH OT MOILITHOCTH JUIs OHO(ha3HbIX JIBUTATEICH
npuBesieHbl B Ta0uie Ne2 (morepu HanpsbkeHus 3%) u tadnuie Ne3 (morepu HanpsHkeHUs 5%).

Tab. No2 (/lanHbie B Tabnulle MpUBEAEHBI C YIETOM NMOTEPH MO JuinHe 3%)

Howm. Howm. Ceuenmne kabenst, MM
MOIITHOCTD HaIpsHKCHUE
JI.C. kBt B 4x1.5 | 4x2.5 4x4 4x6 4x10 4x16
55 90 144 217 -
0.5 0.37 230 B
>
= 46 76 122 184 300 --
075 | 0.55 230 B 5
=
=
«
§ 40 65 105 157 256 --
1 0.75 230 B =
=
&
z
= 28 47 75 113 184 288
15 1.1 230 B =
5
£
<
= 23 39 62 94 152 238
2 15 230 B

-- 26 43 64 104 163
3 2.2 230B




Ta6. Ne3 (Jlannble B TabIHUIIC TPUBEICHBI C YIETOM TOTEPh MO JUTHHE 5%)
2

Howm. Howm. Ceuenue kabes, MM
MOIIHOCTD HaIPsDKCHUE
JI.C. kBT B 4x1.5 | 4x25| 4x4 | 4x6 | 4x10
99 164 | 263 | 391 --

0.5 0.37 230 B

=

= 80 133 | 213 | 318 --
075 | 055 230 B 3

‘S

&

«

§ 59 99 158 | 236 | 403
1 0.75 230 B =

=

«

=

5 43 12 115 | 172 | 294
15 1.1 230 B =

5

Z

«

= 35 | 59 | 94 | 141 @ 240
2 15 230 B

26 43 69 103 | 177

3 2.2 230 B

3Ha4YeHNsT MaKCUMaJIbHOMN JITTMHBI KaOels, B 3aBUCIMOCTH OT MOIITHOCTH JUIS TpeX(a3HbIX TBUTATENCH
npuBeeHbl B Tabnuie Ned (motepu HampspkeHUst 5%).

Tab. Ne4 (JlanHbIe B TaOJIUIIE IPUBEICHBI C YYETOM TOTEPh MO JUTHHE 5%)

Hom. Howm. Ceuenne KabeIst, MM
MOIITHOCTD HaIpsHKCHUE
JI.C. kBT B 4x1.5 4x25| 4x4 | 4x6 | 4x10  4x16

153 | 253 | 405 --

3 2.2 400 B =

%

3

‘§ 107 | 177 | 283 | 422 | --
4 3 400 B =

=

=

=

= 82 | 137 220 327 | -
5.5 4 400 B :

=)

[~

>

5 | 63 | 104 | 167 | 249 | 426 | --
75 55 400 B §

47 78 | 125 | 186 | 318 | 494
10 7.5 400 B




2.2. IlpucoenuHeHue MOJABOIHOIO JJIEKTPUUECKOT0 Kades s:

CoenuHeHne KaOensi SJIEKTPOABHUTATENsl C CHUJIOBBIM KaOelleM NHTaHUS MPOBOJHUTE TOJBKO C TOMOIIBIO
KaUeCTBEHHBIX T'€PMETHUYHBIX MY(T (TepMOYCaJOUYHBIX WM 3aJMBHBIX). ['epMeTu3anusi TOJIbKO C MOMOIIBIO
M30JIALMOHHBIX JIGHT HepomycTuma. [Ipexae uem omycTUTh HAacoC B CKBXKUHY €II€ pa3 BHUMATEIHHO
MPOBEPHTE COEAMHEHUE OJIIEKTPUUYECKOro Kaledss M COeMHEHHWE Hacoca C HAMOpPHBIM TPYOONPOBOIOM.
OO0s3aTenbHO 3aKpenuTe MEKTPUUECKUil Kabenb 1o JUIMHe TpyOOoIpoBoia BO N30EKaHUE €r0 MEXaHHYECKOTO
noBpexaenus. Kpenuth kabenp K HamopHoW TyOe HEOOXOAUMO ClielUaIbHBIMU XOMYTaMU 4epe3 Kaxable 2-3
MeTpa.

3. HOI[KJ]IO‘IBHI/IC JICKTPOIIUTAHUSA U 3allIUTA IBUT'ATC/IH

Bce nocrasnsiemsie B Poccuto 4” ckBaxkunubie Hacochl 95 PR N cirykat ans moAKIIOuUeHHs K CEeTH
MepeMeHHOoro Toka yactorout 50 I'1.

y6eI[I/ITeCB, 4YTO YKa3aHHBIC Ha HI[CHTH(i)HKaHHOHHOﬁ TaOJIMYKeE ABUTATCIIA HAaHHBIC COOTBETCTBYHOT
MMOAKIIOYaCMOMY SJICKTPOIMUTAHUIO.

Ilepen HauaaoM IH00BIX pabOT yOEAUTECH, UTO OTKIIOYEHO HAPSKEHUE MUTAHUS U IPUMUTE MEPHI 110
NPEIOTBPAIICHUIO €T0 OUTMOOYHOTO MOBTOPHOTO BKIIFOUCHHS.

3.1 Moak0ueHUe FTeKTPONUTAHUS: T
Tpexdazubie npurarean (3x400 B): |
B Tpexda3Hbix nBUraTensx BHIXOIUT OJUH 4-KUIbHBIN KaOenb (TpH MPoBoJa OT OOMOTOK |
cTaTopa, 4YeTBEPTHIN KENTO—3€NEHBIN MPOBOJ 3a3eMJICHUs ). DTOT KaOemb JOKEH ObITh
MOJICOEMHEH K 32)KMMaM KOHTaKTopa IKkada yrnpasieHUs, IpeAHa3HauYeHHOT0 JUIs
MPSIMOTO ITycKa AJeKTpoaBuratesss. Cxema MOoAKITIoueHHs TpexpazHoro ABUTATEN yKazaHa
Ha puc. Nel

T

Onnogazubie neurarenu (1x230 B): UV WPE

|

F i

BCC O,I[HO(I)33HBIC JABUTATCINU ITOCTABJJIAROTCSA 663 BCTpOCHHOFO HYCKOBOFO KOH,Z[CHC&TOpa. I‘Hf
3~/

Vcnonp3yiiTe MoaXosIee MyCcKo-3alMTHOES YCTPOUCTBO (pruobperaeTces

JIOTIOTHUTEIBHO) C MyCKOBBIM KOHIEHCATOPOM TPeOyeMOit EMKOCTH.

B ogHOda3HBIX ABUTATENSAX BBIXOAUT OJUH 4-KUIIBbHBIN Ka0enb. ITOT Kabelb JOJKEeH

OBITh TIOJICOETMHEH K 32)KMMaM ITyCKOBOTO yCTpoiicTBa. CxemMa MOIKITIOYSHHS Puc.1
oJTHO(a3HOTO JIBUTATEIIS Yepe3 MyCKOBOW KOHACHCATOP Mpe/ICTaBlIeHa HA PUC.2.

TpeOGyemast eMKOCTh TyCKOBOT'O KOHAEHCATOpa yka3zaHa B Ta0. Neb

Tab. Ne5
MouHOoCTh EmxocThb
neurarens 1x230 B ITYCKOBOTO
KOHJIEHCTOpa, UK . e 1
0.37 kBt 12,5 a4
055 kBT 16 " YepHbii (06wWwmi) r
0.75 kBt 20 "*‘4/ CuHMit (OCHOBHOM) e« N
11 kBT 30 "; l\\ KopwuuHeBsbli (NyckoBoW) é
1.5 kBt 40
2.2 xBt 50

Puc.2



Kpome Toro, eMKOCTh ITyCKOBOTO KOHIEHCATOPA YKa3bIBACTCS HAa HICHTH(OUKAIMOHHON TaOIHYKe KaXKIO0TO
0JHO()Aa3HOTO IEKTPOIBUTATEIS.

[MoakinroyeHue kadens 3a3eMieHus 0053aTelIbHO.

3.2. 3a1mmTa 3J1eKTPOABUIaTeJIsl

Hamnpspxkenue nutanus: - 11t ogHodasHeix apurareneit cepuu P 4XXX m: 230B £5%,
- uisa Tpexdaszubix asurateneit cepun P 4XXX t: 400B 5%

J1Jis BceX THUIIOB ABUTATENCH YCTAHOBUTE YCTPOHUCTBO 3AIUTHOTO OTKIIOYCHHS ¢ AP PEpEHIIATHEHBIM TOKOM
cpabartbiBanus (TOK yTeuku) He Boime 0.03A.

Tpexdasnble 1BUTATENIHU:

TDGX(baSHBIﬁ SJICKTPOABHUTIATCIIb JOJIDKCH OBITh MOAKIKYEH K NUTAIOMICH CETH Yepe3 MyCcKaTelb, U 3alIUIICH M0
TOKY M HANIPAXKCHHIO, COINIACHO MECTHBIM JUPCKTHUBaAM 3JI€KTDOCH216)KaIOHIeFO OpCAnpUuiATHA.

Hcnonb3yiiTe aBTOMaTHKY, 3aIAIIAIONTYI0 TpeX(ha3HbIid JBUTATETH HE TOJHLKO MO TOKY U HANIPSDKEHUIO, HO U OT
nucbananca u nmponaganus Gas3. ITo B 3HAYUTEIHLHON Mepe MOBIUSAET Ha CPOK CITYXKOBI M SKCILTyaTallMOHHYIO
HAaJIeKHOCTh HACOCA.

OnHoda3Hble ABUTATE N
Bce onnodazHble nBUTaTENN AOMKHBI OBITh 3aIUIICHBI TI0 TOKY C TTIOMOIIBIO TETIOBOTO pElie.

I'po3oBas 3ammra:

Pexomenayercst ycTaHOBKA CIIEIMAIBHOTO YCTPOMCTBA 3aIIUTHI OT MEPEHAIPSKEHUS, 3aIUIIAI0IIETO
AJIEKTPOJIBUTATEh HACOCA OT TPO30BHIX pa3psioB. MOHTaX TAaHHOTO YCTPONCTBA CIAEAYET BBITIOJIHITH Kak
MOJKHO OJMKe K CKBR)KMHE/MECTY YCTAaHOBKH Hacoca.

3.3. PerysiupoBaHue 3allIUTHBIX YCTPOMCTB!

HeoOxonumMo 06s13aTenbHO NPOBECTH KAIUOPOBKY TEINIOBOTO pelie yCTPOMCTBA, PYKOBOACTBYSChH
COOTBETCTBYIOIIUM 3HaYCHHEM HOMHUHAJIBHOTO TOKA JIBUTATENS, YKa3aHHOTO Ha HICHTU(DUKAIIMOHHON
tabmuuke. [Ipyn moMom aMmnepMeTpa clieayeT MpoBEpUTh MOTpediieHre Toka Mo (a3aM. 3HaueHUe TOKa IS
Tpex(asHbIX BUTATENECH TOKHO ObITh COATAHCUPOBAHHBIM (MaKCUMAJILHO JONMYCTHUMBIN nucOananc - 8%).
Cremyer MeIUIGHHO CHU3UTh YCTAaHOBIICHHOE 3HAYEHHE TEIUIOBOTO 3allIATHOTO PeJie BIIOTH JI0 TOTO MOMEHTA,
KOTJla OHO CpaboTaeT, 3aTeM yBEJIMUUTh 3TO 3HaYeHHE Ha 5% U 3aHOBO 3allyCTHTh ABUraTens. Ecnu pene onars
cpaboTaer, HEOOXO MO JalbHENIIee TOBhIIeHHE Ha 5%, B TPOTUBHOM CITydae OCTaBUTh Ha YCTAaHOBJICHHOM
3HAa4YEeHUH.

3.4. PadoTa ¢ BHEIIIHMM Ipeodpa3oBaTeieM YacCTOThI:

Bce Hacocs! ¢ anekTpoasuratensiMu P 4XXX m/t MOryT 3KCIUTyaTHpOBAThCS ¢ BHEIIHUM YaCTOTHBIM
npeoOpazoBarenem. OTHaKO HEOOXOAUMO UMETh B BUY, YTO IKCILTyaTallMsl HACOCA COBMECTHO C YaCTOTHBIM
npeoOpa3oBaTesieM MOXKET BbI3BATh MOSIBIICHUE MMMKOBBIX 3HAUCHHUN HANpsDKeHUs . sl ycTpaHeHUs TaHHBIX
oMeX, 0OCOOCHHO MPH 3HAYUTETHHOU JUTHHE TuTaromiero kabdemns (6osnee 100 MeTpoB), HEOOXOAMMO
ucnoiap30Bath GuisTpsl (du/dt-dunetp, Sin-punstp, pepputoBbic Kojbia). CM. TakKe HHCTPYKIIUIO Ha
UCIIOJIb3yEeMBIH PeoOpa3oBaTeib YaCTOTHI.

JlonnycTUMBIN 1uana3oH peryauposanus 1o yactore: 30 - 50 I'm.




[Tpu paboTe ¢ MOHMKEHHOM YacTOTOH BpalleHHs] HEOOXOAUMO YIOCTOBEPUTHCS, YTO pabodast Touka Hacoca He
BBIXOJIUT 3a Mpeenbl pabodeii 30HbI HOBOW YCTAHOBHUBIIEHCS THAPABINYECKON KPpUBOH (ITpH HEOOXOIUMOCTH
CBSDKUTECH C IMTOCTABIITUKOM).

PekoMeHIyeMas HACTPOMKA YaCTOTHL KOMMYTAIMK (MOAVISILIMHA 110 YyacToTe): He 6onee 2.5-4 k1.

BerinonauTe HaCTpONKH, Kacaroluecss BPEMEHH BbIX0/1a HA HOMUHAJIbHBIN pexuM (TUTaBHBIN IMYCK) U BpEMEHU
ocTaHoOBa (TIJIaBHBIN OCTAHOB) COTJIACHO MH(pOpMaIuu u3 1. 3.5

3.5. PaGora ¢ ycTpoiicTBOM IJIABHOTO IMyCKA:

Bce nacocsl ¢ anekTpoasurarensiMu P 4XXX m/t MoryT SKCIuTyaTHpOBaThCS C YCTPOHCTBOM IUIABHOTO MTyCKa
(VIIII).
PexomMenryemoe BpeMs INTaBHOTO pa3roHa U IUIABHOT'O OCTaHOBA JABUTaTells He Ooiee 5-7 CEeKyH.

3.6. KoHTpo/1b HAIPABJICHUS] BpPallleHHU S :
HeO6XOI[I/IMO IMPOU3BCCTHU KOHTPOJIb HAIIPABJICHUA BpAIlICHUA Bajla HACOCA.

Hamnpasnenue Bpamenus ogaodasnbix aurateneit P 4XXX M ¢cTporo onpeaeneHo mpon3BOIUTEICM.
[IpaBmiIbHOE HAMPABICHHUE BPAIICHUS — TIPOTUB YaCOBOW CTPEJIKH, €CJIM CMOTPETh Ha IBUTATEIh CBEPXY (Ha
KopItyce o qHO(a3HbIX ABUTATEJICH €CTh CTPEJIKA, YKA3bIBAKOIIAs MPABUIILHOE HAIIPABJICHUE BPAIIICHUS ).
3ampeneHa dKCIuTyaTanus OqHO(a3HOTO JBUTATENs C BpAIlEHUEM 0 YacOBOW CTpeJKe (€CI CMOTPETh Ha
JBUTaTeNb CBepXYy). [IpaBUIBHO MPOU3BENNTE BCE COCAMHEHUS BHYTPH ITYCKOBOT'O YCTPOMCTBA COTJIACHO CXEME
MOAKJIIOYEHUS Ha PUC.2.

Hamnpasnenue Bpamnienus Bana tpexdasnbix aurareneit P 4XXX t He yka3pIBaeTCs MPOU3BOIUTETIEM CTPEIIKOM
Ha KOpITyCe, TaK KaK BaJl JBUTATENs MOKET BPAILaThCs KaK [0 YaCOBOM CTPEJKE, TAK U POTHUB YaCOBOM
crpenku. OTHAKO MPH STOM MPUBOIUMBIE IBUTATEIEM B paboTy 4" ckBakuHHBIE Hacockl 95 PR N
CIPOEKTUPOBAHBI JJ1s1 pabOTHI IPU CTPOTO OIPEJICTIEHHOM HalpaBJIeHUH BpaIlleHUs] — IPOTUB YaCOBOI
CTPEJIKH, eCJIH CMOTPETh €O CTOPOHBI HANMOPHOI0 NAaTPyOKa (YKa3aHO CTPEIKON Ha KOpIyce HACOCHOM
yacTH). COOTBETCTBEHHO MPABUIILHBIM HAIIPABJICHUEM BpAIEHUs Basla ABUraTess OyeT To, KOTOpoe
COBIIAJIA€T C HAIIPABJICHUEM BpAILlEHUs Baja HACOCHOM 4acTu. J{1s U3MEHEHMS HAIIpaBJICHUsI BPALllCHUS
MMOMEHSNTE MeCTaMHt JIt0ObIe IBE (ha3bl.

HeraBI/IJ'II)HOG HaIpaBJICHHUEC BpalllCHUS HC MMO3BOJIUT HACOCY BhIIaBATh OIITUMAJIBHBIC ITOKA3aTCIIN U MOXKET
CTaThb HpPI‘HdHOﬁ CHJIBHBIX BPI6paI.IPII>i 1 IPHUBECTHU K IMOJIOMKE HACOCA.

KonTpoJb HanpaBJieHusi BpaleHUs TPexX(a3HOro ABUraTe/si BO3MOMKEH H IOCJe MOHTaKa HAcoca B
ckBaxkuHy: HeoOxomMo npou3BecTy KOHTPOJIb 3HAUEHUS JaBJICHUS, Pa3BUBAEMOT0 HACOCOM IPH 3aKPBITOM
3aJIBIKKE (MakCHUMaJIbHOE BpeMs paboThl HACOCHOM YacTH Ha 3aKpBITYIO 3a/IBUXKKY JTUMUTUPYETCS
MIPOM3BOIUTENIEM HACOCHOM YacTH - 00paTUTECh K COOTBETCTBYIOIIEH TEXHUUYECKOM TOKYMEHTAllUN) TP JABYX
pa3NUYHBIX BapHaHTax MoAKIoueHus (a3. bonpiieMy 3HaueHHIO JaBiieHUs OyJe€T COOTBETCTBOBATD
MpaBWJIbHOE HAINpaBJIEHNUE BpalllEHUSI.

4. MoHTAXK HAcCOCA

MoHTHPOBaTh HACOC B CKBaXHMHE/€MKOCTH MOXHO TOJIBKO IOCJIE BBIMOJHEHHUS BCEX padoT, yKa3aHHBIX B 1.2
“IToAroToBKa K MOHTA:Ky” U C y4E€TOM IPEINUCaHUM, yKa3aHHBIX B I1. 3 “Iloaki0oueHne 3JIeKTPONUTAHUSA
U 3aIIMTA JBUTaTeNs .

[Tpu 3arsruBaHuu pe3bOBl yIEPKUBATH HACOC MOHTAXHBIM HHCTPYMEHTOM pa3peIacTcsl TOJIbKO 32 HAIOPHBIN
naTpyOok. JnuHa pe3nObl mepBoi CEKIIUM CTOSIKA HE TOJIKHA MPEBBIIATh JJIMHY Pe3b0bl B KOpITyce 0OpaTHOTO
KJIaraHa.



Kabenp HE0OX0AMMO 3aKpenuTh CIEUUAIbHBIMU XOMYTaMHM K HAalOpHOM TpyOe Ha BceM €€ NPOTSIKEHHH C
UHTEPBAJIOM 2-3 MeTpa.

[Tpu onmyckaHuM Hacoca B CKBOXHHY cTapaiTech U30€KaTh COMPUKOCHOBEHHS HACOCA CO CTEHKAMHU CKBA)KHHHBI.
IT0-BO3MOXKHOCTH UCHOJIB3YHTE ClIEUANIbHBIE LICHTPUPYIOLINE IPUCIIOCOOIEHHUS.

3anpemaercs nepeaaBaTh JOObIC YCHIIUS Ha JJICKTPUYECKUN Kaleib, cTapaldTech HAJEKHO 3aKPEIUTh €ro Io
BCEH JJIMHE CTOsIKA, M30eras HaTsDKEHUS.

VYbenurech, YTO HACOC HAXOAUTCA HAa TpeOyemoil riyOMHE M HUXKE AMHAMHUYECKOTO YPOBHS >KHUIKOCTH,
YKa3aHHOI'O B MACHOPTE CKBAYKUHBI.

B ciyuae, korzia ypoBeHb BOJIbl B CKBR)KHHE MOXKET UMETh 3HAUUTEJIbHbIE H3MEHEHUS B 3aBUCIMOCTH OT
BPEMEHHU I'0J1a, €CJIM €CTh OCTPast HEOOXOAMMOCTh YCTAHOBUTh HACOC HE HAMHOTO IIy0Xe TUHAMUYECKOTO
YPOBHSI BOJbI, MJIM KOI'JIa BEPOSTEH HEJOCTATOUYHBIM IPUTOK BOJbI B CKBR)KHHE — HEOOXOIMMO YCTaHOBUTh
YCTPOMCTBO 3aIIUTHI OT CYXOr0 X0/1a. B 3aBUCHMOCTH OT PUHIMITA PAa0OTHI BBIIENSAIOT ABA TUIIA YCTPOUCTB —
U1 TIOJyaBTOMaTHYECKOW pabOoThl: yCTPOHCTBO OCTAHABIMBAET HACOC, KOI'JIa YPOBEHB BOJIbI OIYCKAETCsl HIKE
OIpeIeIEHHOTO YPOBHS, B TO BPEMsI, KaK IEpe3aIyCK IPOXOIUT B PyYHOM PEXUME U I aBTOMaTHYECKOI
paloThI: YCTPONUCTBO CaMOCTOSATENBHO 3aIlyCKaeT HAacOC, KOIJla YpOBEHb BOJIbl BO3BPAIIIAETCS B YCTAaHOBIICHHbIE
npeenbl (JaHHOE YCTPOMCTBO MOKET IPUMEHSATHCS, B TOM YHCIIE, U JUIsSl pE3€pBYapoOB). Y CTPOICTBO
(HampuMep, 3alMTHBIN 3JIEKTPO), L1eIb paboThl KOTOPOI'O - IepeJaTh CUTHANI HAa OCTAHOB arperara,
nomemiaercs B 0,5-1 M Haj HanmoOpHBIM NaTpPyOKOM Hacoca. BaxHo 4TOOB! ycTpoiicTBO ObUIO MPAaBUIIBHO
MOJIKJIFOYEHO K CUCTEME YIPABICHMS U 3aIUThI Hacoca (IKad 3aluThl U yIpaBlIeHUs ) Kak MIpH
aBTOMaTHYECKOM YIIPABJIEHUH (peie JaBlIeHHs], OIJIABOK U T.[.), TaK U B ClIydae, €CIIU YIPaBICHUE
IPOUCXOIUT B PYYHOM PEKUME.

4.1 YcTaHOBKAa HACOCOB B HAKJIOHHOM M TOPU30HTAJILHOM IOJIOKeHH U

HpI/I OKCILTyaTallui HAaCOCOB B HAKJIOHHOM U I'OPU30HTAJIbHOM ITOJIOKCHUHU CYHICCTBYHOT OI'PAHUYCHU.
MoxHO YCTaHABJIMBATb B HAKJIOHHOM U TOPU30HTAJIBHOM ITOJIOKCHHUHU HACOCBI MOITHOCTBIO 10 2.2 kBt
BKIIIOUHUTCIIBHO.

Hacocnl ¢ ABUraTejJsiMi MOIIHOCThIO 3 kBT u BbIIIE YCTaHaBJIUBATDb B HAKJIOHHOM U T'OPU30OHTAJILHOM
IMOJIOKECHHUH 3aNPCIIECHO.

[Ipu HaKJIIOHHOW M TOPU3OHTAIBHON YCTAaHOBKE JABUTaTENb TOJKEH ObITh HAaJIe)KHO 3aKPEIUICH B JIepyKaTelsX.
KoHCTpyKIIHIO U pacronokeHue onop ciaeyeT BbIOMpaTh TAKUM 00pa3oM, YTOObI 00eCIIeUnTh HaJCKHYIO
(buKcaluio JBUraTess 1 Npu 3TOM He CHU3UTH () ()EKTUBHOCTD €r0 OXJIAXKACHHUS.

5. ITyck Hacoca M ero HKCILTyaTamus

[Ipu BBOZAE B 3KCIUTyaTallMIO HACOC 3aITyCKAETCS HA 3aKPBITYIO 3a/IBUKKY, KOTOpasi IMOCTENEHHO OTKPBIBAETCS
MOJTHOCTBIO JI0 TOTO MOMEHTA, ITOKa He OyeT BBIXOJUTh aOCOJIIOTHO Mpo3payHast Boaa. Eciu mocie moBTOPHBIX
IIyCKOB BOJA OISAITH CTaja MYTHOM, CI€rkKa NPUKPOWTE 3a/JBHXKKY M OCTaBbTE €€ B TAKOM IIOJIOKEHUH Ha
HEKOTOPOE BpeMs, 3aT€M OTKPONTE, KOI/la BOJA CTAaHET IPO3PayHOiA.

OO0s3aTenbHO MPOU3BEIUTE KOHTPOJIb HANpaBlIEHUs BpAIIEHUs Baja HAcoca, €CIM 3TO He ObUIo cIenaHo
pasbie. MeToanka KOHTPOJIS pUBEIeHa B 1. 3.6.

[Tocne crabmnm3anuu pabOTBI HaAcoca TMPOBEPHTE TMOTpeOJECHHE TOKA W CpPaBHUTE C 3asBICHHBIMHU.
OtperynupyiiTe 3aaBHKKOW TpeOyemblii pacxon. OOecriedbTe 3alIUTy JJIEKTPOABUTATENS] C YYETOM
nH(popManuu, u30XKeHHoH B 1. 3.2-3.3

[Ipn pabore Hacoca COBMECTHO C YacTOTHBIM IIpeoOpa3oBaTeleM WM YCTPOHCTBOM IUIABHOTO ITyCKa
BHUMATEIbHO u3yunre 1.3.4-3.5.



Taxoke BakHO COOIOCTH YCIIOBHE MAaKCHMAaJIbHO JOMYCTHMOIO YMCIIa BKIFOUYEHHH Hacoca B yac (cm. m. 1.11).
Ecnu HeoOxomuMo - yBeTUYbTe 00bEM THIPOAKKYMYIISITOPA.

3anpemaercs IKCIJIyaTalMs HACOCA MIPH PACXOJAX KUJAKOCTH, BHIXOASIIMX 32 Mpeaesibl
paboueii 30HbI THAPABJIMYECKON 3aBOJACKOI xapakTepucTuku Hacoca (Q-H).
JlonycTUMBIIi INAaNa30H M0 PAcX01y TAKKe YKa3aH Ha IIWJIbJe HACOCHOM YacTH.

6. Texnuueckoe 00Cay:KUBAHUE, XPAHEHUE U TPAHCTIOPTHPOBKA

CkBaxxunnsie 4” Hacocsl 95 PR N He TpeOyroT nmeprnoanyeckoro TeXHHYECKoro obciayxuBanus. He BHOcuTe
KaKuX-1100 M3MEHEHUIl B KOHCTPYKIMIO Hacoca 0e3 MpeABapUTEIbHOIO COTJIACOBAHUS C MPOU3BOAUTEIIEM.
JlroOble omepanuy ¢ HaCOCOM MPOU3BOJUTE TOJIBKO TPHU BBIKIIIOYEHHOM 3JeKTpornuTanuu. [1o moBoay 3akasza
3amacHBIX YacTei oOpamanTech B Omvxaimmii ceppucHbiid eHTp PANELLI.

Bce 4”7 ckBaxkuunbie Hacocsl 95 PR N ¢ Maciio3anoaHeHHBIME 3JIEKTpOABHraTeasMu cepun P 4XXX mit,
JIOIYCKaIOT TPAHCIIOPTUPOBKY U XpaHEHHE Npu Temreparypax ot -15°C no + 40°C.

B cinydae nosnroro mnpeObiBaHMs Hacoca MpU JIEHCTBUM OTPULIATENIBHBIX TEMIEpaTyp, IEpel IYyCKOM
pPEKOMEHyeTCs OCTaBUTh €r0 B CKBaXKMHE Ha CPOK okoJjio 1 yaca.

HpI/I XPaHCHUHN HaAcOoCa CICAYCT n30erathb IpAMOIo InomnaaaHrsa COJIHCUYHBIX queﬁ.

IIpu jgnuTenbHOM XDaHCHI/II/I/HDOCTOG, HCO6XOI[I/IMO IIPOKPYYMBATH BaJl HACOCA BPYYHVYVIO OJHMH pa3 B TpHU
MEcCAIa.

Ilonoxenue Hacoca BO BpEMA XPAaHCHUA: TOPHU3OHTAIIBHOC C HOIIIIep)KKOfI HC MCHCC UCM B TPEX TOUYKaAxX HJIN
BCPTUKAJIBHOC, HAZICKHO (bHKCPIpOBaHHOG, HCKITIOYAaroIIe€ BOBHUKHOBCHUC HAIIPSXKCHUA n3ruoa.

Hacocel mocTaBnsitorcst ¢ 3aBojla B HaAJIeKalled YIAKOBKE, CHUMAaTh KOTOPYKD PEKOMEHAYETCS Mepen
HEMMOCPCACTBCHHBIM OITYCKAaHHMEM HACOCa B CKBAXHHY. I[J'If[ HaCcoCOB BECOM 10 20 xr JOIMYCKACTCA MOAHATUC
OJTHUM YeJIOBEKOM, Hacockl cBhiiie 20 KT He0OX0IMMO TIOJJHUMATh BIBOEeM. B ciiydae mepemeriieHus Hacoca Ha
00BLEKTE B TOPHU30HTAJIBHOM ITOJIOKCHUH, €T0 CICAYCT 3aKPCIUIATE B JIBYX TOUKaX — 3a KOPITYC HACOCHOM YacTH
U 3a AnekTpoaBuraresnb. OCOOEHHO OCTOPOKHO HEOOXOIUMO O0paIlIaThCs ¢ ATUHHBIMUA HacOCaMH (3aIperieHo
pe3KOoe MOTHATHE TAKOTO HACOCa 32 HAIOPHBIN MaTPyOOK U3 TOPU3OHTATHHOTO TMOJTOKEHHS).

/. TabiMua OCHOBHBIX HEMOJIAJ0K B padoTe Hacoca

HeucnpasHocTu IIpuunHbI

1. IBurarenb He 3ammycKaercs a) HeT HaNlpsDKEHUs Ha JIBUTaTeNe

0) meperopenu NpeaoXpaHUTETH

B) MOBpEX/IEH Ka0esb 31eKTPOABUTATENS
I') cpaboTalia 3aIuTa 1o CyXoMy X011y

2. CpabarpiBacT TepMOpEIIC 3alHThI, a) HEMPAaBUIBHO HACTPOCHHOE TePMOpeIie
noTpedlieHne TOKa HOpMaibHOE. 0) HEpaboTOCTIOCOOHOE TepMOpere

3. CpabaTbIBaeT TepMOpese 3alIHTHl, a) CIIUIIKOM BBICOKOE MJIH HU3KOE HaIlPsHKEHUE
noTpebieHne TOKa BHICOKOE. 0) I0XOM KOHTAKT COeAMHEHUIN

B) Hacoc 3a0JIOKHPOBaH
I') CIMIIKOM MHOTO ITECKa B BOJIE




4. CpabatbpIBaeT TEpMOpEIe 3aIluThl,

notpeliIeHne ToKa HecOaJaHCHPOBAaHHOE.

a) nucbanaHc Toka o (azam
0) oOpsIB O/1HOM U3 (a3

B) Ipo00it 0OMOTKH

I') Hacoc 3a0J0KUPOBaH

5. Hanop HuXe 3asiBIEHHOTO

a) HeTIPaBWJIBHOE HAMPABJIICHHUE BPAIICHUS
0) HaroOpHBIA TPYOOIIPOBO HETEpMETUUYECH
B) U3HOC JieTajiei Hacoca

I') HAJTMYKE ra3a WM BO3JlyXa B BOJIC

6. Pacxo1 HIKE 3aBIIEHHOTO

a) HETIPaBWJIbHOE HAMPABIICHHUE BPAIICHUS

0) 3a0;10KUpOBaHbI paboune Kojeca

B) U3HOC JieTajiei Hacoca

I') YPOBEHB BOJIbI B CKB)KHHE HIDKE PACUCTHOTO

7. YcraHoBKa BUOpUPYET

a) U3HOC JIeTayei
0) BbICOTA CTOJI0A KUJIKOCTH HaJl BCACHIBAIOIIICH
pEeLEeTKON HEAOCTAaTOUYHA

8. HacThle BKIIOYEHHNS/BLIKIIOYEHUS

a) HerepMeTUYeH OOpaTHBIN KilanaH

0) pa3HMIla MEXK]ly 3HAYCHUEM JaBJICHUS BKIIOYCHUS U
BBIKJTIOYECHHUSI CIIMIIIKOM MaJIeHbKast

B) HEJIOCTATOYHBIN 00BEM T'HIPOAKKYMYIIATOPA

T') yIasno JaBJeHHE BO3/lyXa B THIPOAKKYMYISITOPE

1) TIOBPEXKICHUE MEMOPAHBI THIPOAKKYMYJIATOPA

9. Hacoc pabGoTtaet, HO BOJy HE MOJaeT

a) YPOBEHb BOJIbI HUXKE YPOBHSI YCTAHOBKH Hacoca

0) 6;10KMpOBKA OOPATHOTO KJIamaHa B 3aKPHITOM
MIOJIOKCHHUU

B) 3aKpBhITa 33JIBUYKKA HA HAIIOPHON Marucrpaiu

r) 3a0MTa 3aIMTHAs PEelIeTKa HAcOCa Ha BCACBIBAHUU




CXEMA MOHTAX>XA HACOCA

—a

o Oo

I

Hacoc

Ilkad ynpaBaeHus
3aaBUKKA
Manometp
OOGpaTHbBI KJIanaH
JaTuuku ypoBHs

OUIBTP CKBOKUHBI
Kpenuienune tpyOs
Kabens nuranus

. Kpennnenue xabens
. OroioBoK CKBayXHUHBI
. Tpyba









I'apaHTUHHBIN TAJIOH

I'apauTuiinbie 00s13aTeIbCTBA.

[IpousBoauTENb rApaHTUPYET UCIIPABHYIO PabOTy HACOCHOTO 000pYyI0BaHUs B TeueHHE 24-X MecsiieB C MOMEHTa
MOKYTIKH.

[apanTHs mpemycMaTpuBaeT peMOHT WITH 3aMeHY, KakK dJIEKTPOHAcOca B IIEJIOM, TaK M €ro Ae(EeKTHBIX y3JI0B, B TCUCHHE
24-x MecsIeB CO AHS TOKYIIKH TP 00s13aTETFHOM COOIOICHUH CO CTOPOHBI TTOKYTATeNs TpeOOBaHN HACTOSIIETO
PYKOBOJCTBA.

I"apanTHs He peaycMaTprUBaeT BO3MEIIEHUS MaTePHAIBLHOTO yiiepOa i TpaBM, CBA3aHHBIX C dKCIITyaTaI[uen
JJIEKTPOHACOCOB.

["apanTuitHOMy pEMOHTY HE TIOAJIEKAT [MOJIOMKH, BOHUKIINE 110 MPHYMHE HETTPABUIBHOTO MOJKITIOUSHHUS K JIEKTPOCETH,
HECOOTBETCTBUS 3JEKTPUUECKOI0 IMIUTAaHHUSI COOTBETCTBYIOIUM [ 0CyJapCTBEHHBIM CTaHAApPTaM U HOPMaM, OTCYTCTBHS
HaJJIeXKaIel 3amuThl, 1e(peKTHOTO MOHTa)Ka, HETPABIIIBHO BBHITIOTHEHHON HaJaJKu, padoThl 0e3 BOJBI,
TPaHCTIOPTUPOBKH, BHEITHUX MEXaHWMYECKUX WM TEMIIEPATYPHBIX BO3EHCTBHNA. [ 'apaHTHs paciipoCcTpaHseTcst TOJIBKO Ha
HacocHoe 00opyI0BaHuE, a HE Ha CUCTEMY BOJOCHaOKeHUs B 1iesioM. B ciydae HapymieHuii TpeOOBaHMI MOHTaXa,
YKa3aHHBIX B JIAHHOM PYKOBOJICTBE OTBETCTBEHHOCTH 32 IOJIOMKY HACOCHOTO 000PYI0BaHNS, HEIOCTATOUHYIO TTOAady
BOJIBI MIT €€ OTCYTCTBHE ITPOU3BOANTEIH HE HECET.

lapanTyst He IEWCTBUTEIIBHA, €CJIM HACOCHBIH arperat ObuT pa3o0paH, OTPEMOHTHPOBAH UM UCIIOPYCH JIMIIOM, HE
SIBIISTIOLIMMCS] YIIOJIHOMOUYEHHBIM TipecTtaButeneM pupmbel 000 «iiekTponommnay .

["apanTHs He pacmpocTpaHsAeTCsl Ha HACOCHI, TPUOOPETEHHBIE 0e3 OTMETKH B TAPAHTUIHOM TaJIOHE.

IIpumeyanue:

JIeMOHTaX, MOHTaX | JJOCTaBKa K MECTY FapaHTHHHOTO 00CITY)KMBAaHHS OCYIIECTBIISIETCS 32 CUET IMOKYIIaTeIIs.
Jmarnoctrka 000pynoBaHMs, TPOBOIMMAS B ClTydae HEOOOCHOBAHHOCTH MIPETEH3UH K pab0TOCTIOCOOHOCTH TEXHUKH H
OTCYTCTBHUSI KOHCTPYKTUBHBIX HEUCIIPABHOCTEM, SBIISETCS IIJIATHOW YCIIYTOW U OIIAYUBAETCS KIIMEHTOM.

Mogaesb Hacoca Cepuiinblii HOMep
MojeJb ABHraTeIst Cepuiinblii HOMep
Jdara npogaxu 20 T.

IMoanuch, nmpoagaBua

M.II.

OTMETKH CepBUCHOM CITyKOBbI:

000 «duekTponomMmna»
opuuuaabHbii AMcTpuOLIOTOP Padpuxku “PANELLI” B Poccun.

141700 Poccus, MO, r. lonronpyassii, [Ipomeinennsiii npoesn, a.14
Ten/dakc: (495)981-92-44, 981-92-45 no6. 117

elservice@bk.ru

electropompa@mail.ru
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