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BHumaHume!

Bxuirouenue arperara npou3BOJUTh HE PaHee,
yeM yepe3 15 MUHYT nociie NOrpyKeHus B BOY

Arperatsl noasepraiorcs 100% KOHTPOJII0, U 3aBOJT TaApaHTUPYET UX PadOoTy
0€3 npeBapUTEIbLHBIX UCIIBITAHUHN y TOTPEOUTENS.

ArperaTbl IJICKTPOHACOCHBIC HGHTpOﬁe)KHbIe CKBaKHHHBbIC J1JI1 BOAbI

(masee arperartnl)
I1IB 4-

HACHOPT
AMT 3.246.00311C

il

BHumaHume!

Jlns 3amuThl OT MeperpeBa dJIeKTpoaBurareiei B arperarax J1IB 4-2,5-65 u D1B 4-2,5-80 B

00MOTKE YyCTaHOBJIEHBI TEPMOINPEIOXPAHUTENH (TEPMOpPETIE) C TEMIIEPATypOl CpadaThIBAHUS
70°C.



BHumaHume!

Bxirouenue arperata npou3BOJIUTh HE paHee, 4YeEM depe3 15 MUHYT mociie MOrpy eHus B
BOAY (Bpemsi HEOOX0AMMOE ISl IOJTHOTO 3aIMOJIHEHUS TOJIOCTH AJIEKTPOBUTATENS BOJION).

OKCIuTyaTalys arperara JobKHa IMPOU3BOAMTHCS TOJIBKO B IMpejesnax padouyux WHTEpBa-
JIOB HAIrlOPHOM XapaKTEPUCTUKU (CM. IPUIIOKECHHE).

He nonyckaercsi coBmecTHast paboTta IByX U 0oJiee arperatoB Ha €JUHBIM HATIOPHBIN TPY-
6orpoBo 6€3 yCTaHOBKHU TPUOOPOB KOHTPOJIS, PETYIUPOBOYHBIX 3aBUKEK, PACUETHBIX TaH-
HBIX WJIM MPOEKTa, 00eCIeUnBAIONINX PaObOTy arperaroB B HOMUHAJIbHBIX PEXKUMAaX.

[Tpexxne yeM Bl BBezieTe arperar B 3KCILTyaTalyio, npocuM Bac moapoOHO 03HAKOMUTHCS
C COZIEp’KaHMEM HACTOSILIErO Macnopra.

1 OBIIUE CBEJAEHUA Ob U3JIEJINA

1.1 Tlorpy>xHoii nieHTpoOekHbIN arperat D1IB npenHazHaueH s moabeMa BOAbI U3 apTe-
3MAHCKUX CKBAXXUH C II€JIbI0 OCYIIECTBIECHUS BOJOCHA0KEHUS, OPOIICHUSI U JIPYTUX MOA00-
HBIX pa0dOT U COOTBETCTBYET TEXHUYECKUM ycioBusiM AMT3.246.001TY.

1.2 Arperar D1IB npeaHa3zHadeH aJis mojabeMa BOJIBI ¢ OOIel MuHepanu3anuei (cyxou
octatok) He 6oisiee 1500 mr/i, ¢ BogopoansiM nokaszatenem (pH) ot 6,5 no 9,5, Temnepatypoi
1o 25°C, MaccoBoi Jiojiel TBEpPBIX MEXaHUYeCKuX mpumeceit — ne 6osee 0,01%, pazmepom
He 6onee 0,1 MM, ¢ comepkanueM XJIOpuioB - He 6osiee 350 mr/i, cynbdaroB - He Oosee 500
MI/J1, CEpOBOJIOpoIa - He Oosiee 1,5 mr/i.

Ceptudukar coorserctust TP TC 010/2011 «O 6e3onacHOCTH MaliuH U 000PY10BaHUS»
Ne TC RU C-RU.A%145.B.00181

Ceprudukarbl cOOTBETCTBHS TEeXHUYECKUM periaMeHTaM TaMOKeHHOT'O COF03a pa3MelleHbl Ha caiiTe
http://www.livnasos.ru/sertif prod.html

N3roroButenb: AkiuoHepHoe 001ecTBO «JIMBEeHCKUI 3aBOJ MOTPY>KHBIX HACOCOB» B
naneHenmeM AO «JIuBHEBIHAcOCY.
AO «JIuBHBIHACOC» OCTaBIISIET 32 COOOM MPaBO BHECEHUs] M3MEHEHUN B KOHCTPYKIUIO ar-
perata ¢ LUeJbI0 YIy4IllIeHHUs] Ka4eCTBa.

2 TEXHUYECKHUE XAPAKTEPUCTUKH

TexHnueckne XapakTEPUCTHKU arperatoB NMPHUBEACHBI B TaOiuIle 1, HAOPHBIE XapaKTe-

PHUCTUKHU — B IPUJIOKCHUU. Tabnuna 1
HomuHanbHble napamMeTpsl arperara [aGaputhbie pa3- | Macca, | [Juametp
THnopasMep MEpBI B MM, HE KT, HE | CKBa)XUHBI,
arperara Honaua | Hamop | Tok, I, A | MomHocts boee 6onee MM
m>/uac H, m nBurarens, kBT D L
A1IB4-2,5-65 2,5 65 3,807 1,1 96 775 18 102,5
SI[B4-2,5-80 2,5 80 42707 1,1 96 855 19 102,5
SI[B4-2,5-100 2,5 100 | 5,84 1,5 96 1050 26 102,5
DLB4-2,5-120 2,5 120 | 6,27 2,2 96 1130 28 102,5
DI[B4-2,5-140 2,5 140 | 6,570 2,2 96 1260 29 102,5
SIIB4-2,5-160 2,5 160 | 9,5° 3 96 1410 32 102,5
DLIB4-4-45 4 45 5*04 2,2 96 955 24 102,5
SLIB4-4-60 4 60 60> 2,2 96 1085 26 102,5
DIB4-4-80 4 80 8,207 3 96 1265 31 102,5
SIB4-4-100 4 100 | 8,87 4 96 1600 34 102,5



http://www.livnasos.ru/sertif_prod.html

HomunanbsHble IapaMeTpsl arperara I'aGaputhele pa3- | Macca, | nametp
THHOpaBMep MEpPEI B MM, HE KI', HE | CKBa)XUHBI,
arperara [onaya | Hamop | Tok, |, A | Momsocts Gonee bonee MM
m>/aac H, M nBuraTens, KBt D L
ALIB4-4-120 4 120 1097 4 96 1680 37 102,5
DLB4-4-140 4 140 1275 55 9 1765 40 102,5
S1B4-6.5-70 6,5 70 g*v> 2,2 96 1265 | 28,5 102,5
DIB4-6.5-85 6,5 85 11792 3 96 1480 | 32,5 102,5
SIIB4-6.5-115 6,5 115 1270 4 96 1700 | 38,5 102,5
DI[B4-6.5-130 6,5 130 14,5 5,5 96 1980 42 102,5
DIB4-6.5-150 6,5 150 16 5,5 96 2130 44 102,5
SLIB4-10-40 10 40 9,570° 3 96 1175 29 102,5
DLIB4-10-55 10 55 9,870 3 96 1315 31 102,5
SLIB4-10-70 10 70 1079 4 96 1530 35 102,5
DLIB4-10-85 10 85 1308 5.5 96 1760 41 102,5
SI[B4-10-95 10 95 15" 5,5 96 1980 42 102,5
AL(B4-10-110 10 110 16™ 5,5 96 2130 44 102,5

Tpumeuanne: | Cunxponnas yactota gsuratens 3000 06./mun (50 ¢7).

2 HomunansHoe HampshxeHue Tpexdasznoii cetu 380B, 50I'm. [Jomyctumoe oTkinoneHune HanpspkeHus +10%, -5%.

3 Tloamop mpu KCIUTyaTariy, He MeHee 1 M.

4 JlomycTHMbIe OTKJIOHEHUS HAllOPOB U M0/1a4 OT HOMUHAJIBHBIX 3HAUEHUH yKa3aHHBIX B TaOnuie 1, He JOIKHBI
npesbimarh: £10% nms nonauu, £8% ansa nanopa (I'OCT 6134).

3 KOMIUVIEKTHOCTbD
1Arperar O11B4- I .
2 ITacnopt AMT3.246.00311C 1 .

4 YCTPOMCTBO

Arperat O1IB coctout u3 (cM. puc.l): HacCOCHOI yacTu no3. 1; 3JeKTpoABUTaTENS 1103. 2;
MIPOBOJIOB TOKOMOABOAIIMX I1103. 3; KjamaHa 1o3. 4;
D KOXKyXa 3allMTHOro Mo3. 6; CeTKU 3allUTHOM mo3. 7,

npoOKH CIMBHOM 1103. 8.

¥
]

Tunopasmep | D

DlB4-25 |G1Y,-BTOCT 6357
DLB4-4 G2-BTOCT 6357
DIB4-65 |G2-BTOCT 6357
DIB4-10 |G2-BTOCT 6357

><1 Puc.1




5 MEPBI BE3OITACHOCTH

[Ipu MoHTaxke arperata HEOOXOAUMO COOJIOATH MPaBUIa TEXHUKH OE30MMaCHOCTH, PyKO-
BOJICTBYSICh TOJIOKEHUSIMHU, U3JI0KEHHBIMU B JIOKYMEHTaxX IO OXpaHe TpyJla U TeXHUKe Oe3-
OMACHOCTH Ha CTPOUTEIBHBIX pab0Tax Mo BOJOCHAOKEHUIO.

[Ipu 3TOM cieayeT BBINOIHATH CIAEAYIOIMNE TPEOOBAHMUS:

5.1 K pabore MOryT ObITh JOMYIIEHBI JUIA, MPOIIEIIINE HHCTPYKTAX MO TEXHHUKE Oe3-
OMACHOCTH HAa MOHTaXKHBIX paboTax. PaboThl, CBsi3aHHBIE C IEKTPUUYECKON YACThIO, BBIMOJI-
HAIOTCS 3JIEKTPUKAMH.

5.2 Bce noabeMHble MpUCIOCOOTIEHUs, TPUMEHIEMbIE NTPU MOHTA)KE arperara, J10JKHbI
MMETh TPEXKPATHBIN 3amac NPOYHOCTH; Mepes, HauauioM padoT MOJbEMHBIE MPUCTIOCOOIECHUS
JTOJKHBI OBITH TIPOBEPEHBI.

5.3 HapammuBanue u pa300pKy KOJIOHHBI BOAOINOABEMHBIX TPyO ClI€yeT MPOU3BOAUTH
TOJBKO MPU HAKPHITOM YCThE CKBAYKUHBI.

5.4 Ilpu noabeMe U CIyCKe KOJIOHHBI BOJONOIBEMHBIX TPYO B CKBOXXHHY HE PEKOMEHY-
€TCsl yJIepKUBATh U HAIIPABJIATH KOJIOHHY PYKaMH.

5.5 He cnenyer ocTtaBiaTh MOJHATYIO KOJIOHHY TPYO Ha BeCy BO BpeMs TiepepbiBa B pabo-
TE.

5.6 Ilpu noabeme (Crycke) KOJIOHHBI BOJIOTIOJIBEMHBIX TPYO TOKOIPOBOJAIIME MPOBOAA
JIOJKHBI OBITH CBEPHYTHI B OYXTY U YJIOKEHBI 3a MpeeiaMu padoueid 30HbI.

5.7 3anpemiaercs OCTaBJISITH TOKOMIPOBOISAIIUE MPOBOIA HECOOPAHHBIMHU B OYXThI U HaXO-
JUTHCS BO3JIE HUX BO BpEMs MOHTa)ka M JIEMOHTa)ka arperara.

5.8 Topmo3 rpy30noabEeMHON JI€OEAKU TOJKEH ObITh B UICIIPABHOM COCTOSTHUM.

5.9 KperieHnne KOHIIOB Tpoca K OapabaHy JieOCAKH U KPIOKY JOJKHO OCYHIECTBIISITHCS
npu noMouu 3axumoB. Ha Gapabane nedeaku J0JKHO ObITh HE MEHEE TPEX BUTKOB IPHU ca-
MOM HU3KOM MOJIOKEHUH KPIOKa.

5.10 He cnexyet TopMO3uTh OapabaH jeOeAKH BPYUYHYIO, C IMOMOIIBIO JIOMa, OTPE3KOB
TPYOBI U T.II.

5.11 Jlebenku, mpuMeHsieMbI€ JJIsl MOHTa)Ka arperara, JOHKHBI HAJC)KHO YKPETUIISThCS.

5.12 He cnegyet mpuMeHSTh TPOC ¢ 000pPBAaHHBIMH MPOBOJIOKAMH.

5.13 Tlpu MOHTaXe U IKCILTyaTalMK CTAHIIUW YIIPaBIEHUS, HEOOXOMMO COOIOAATh Tpe-
OoBaHMsT 0€30MACHOCTH, HM3JI0KEHHBIE B OJKCIUTYaTAallUOHHOW JTOKYMEHTAIlMd Ha CTAHIIHIO
yYIpaBJICHUS.

5.14 Tlpu 3aKJIMHUBAHUM BOJOMOIBEMHBIX TPYO B 00CagHOM KOJIOHHE MOIBEM (CITyCK) ar-
perara HEOOXOJUMO OCTAaHOBUTH. Y CTpaHEHHUE 3aKIIMHUBAHUS TTPOU3BOIUTCS MMyTEM MEIJICH-
HOTO BpallleHHs KOJIOHHBI TPYO M0 4aCOBOM CTpEJIKE.

5.15 MoHTax TOKOMPOBOASIIMX MTPOBOJIOB HA YYaCTKE OT 00CaJHON KOJIOHHBI IO CTAHIIUU
yNPaBJICHUs] PEKOMEH]TYETCs BBIMIOJHATD B 3aIlIUTHON TpyOe.

5.16 [dns oOecrieueHus 31eKTPOOE30MaCHOCTH YCTAHOBKH 000pYAOBaHUS YCThE€ CKBAYKUHbI
JOJDKHO OBITH 3a3eMJiIeHO B cooTBeTcTBUU ¢ TpeboBanusiMmu ['OCT 12.1.030. 3axxumbl U 3a-
semurgronue 35aku mo ['OCT 21130.



5.17 Arperatbl 1OJKHBI SKCILTyaTUPOBATHCA B ABTOMATHYECKOM WJIM PYYHOM PEXUMAX.
TpeboBanust kK cuctemaM yIpaBiIeHHs U3JI0KEHBI B macnopre. [Ipu skcrutyaTauu arperat
YCTAHABJIMBAETCS B CKBAKUHE U MPU JHOOBIX PEKUMAaX IKCILTyaTallMy OMaCHOCTH JIsi 00CIy-
’KUBAIOIIETO MepcoHana He npeacTaniseT. Kpanudukanuonasie TpeOOBaHUS K TIEPCOHATY IS
00CITy>KUBaHUSI CUCTEM YIIPABIICHUS U3JI0KEHBI B PYKOBOJCTBAX M0 IKCILTyaTallui CUCTEM
yIPaBJIEHUS.

5.18 Be3omnacHoCcTh OT MexaHn4ecKux onacHoctel (Pa3naBnvBanue, paHeHue, paspe3aHue
WIK pPa3pblB, 3alIyThIBAHKE, Yap, 3aXBaT, BTATUBAHUE U CTUpaHUE) 00eCleunBaeTCs MPUHIIU-
IIOM pa3MENICHUs arperata. Arperar pa3Memaercs B CKBaJKMHE COOTBETCTBYIOIIETO JUAMETPa
noJt 3emieil. Jloctyn o06cmy>KrBaroIIEro nepcoHana K HeMy HEBO3MOXKEH.

Hlym 1 BUOpanus He IPEACTABISAIOT OMACHOCTH JJIsi OOCTYKHBAIOIIET0 MepcoHana. Arpe-
raT BO BpeMsl 3KCIUTyaTalluy pabOTaeT B aBTOMAaTUYECKOM PEKUME U YIIPABIISIETCS TUCTAHIIM-
OHHO. ArperaT pa3MenaeTcsi B CKBaXKMHE COOTBETCTBYIOLIETO AUAMETPA MO 3€MJIEN U MO/
BOJIOM U HE MPEACTABIIAECT ONACHOCTH JIJIsl 0OCTyKMBarouero nepconana. [loaromy napamer-
pBI IIyMa ¥ BUOPALIUK HE YCTaHABIMBAIOTCSL.

6 ITIOAI'OTOBKA K PABOTE

MoHTax u YCTAaHOBKaA arpcrara, rnoAroToBKa CKBa>XMHBI K 9KCILTyaTalliuW OOJIKHBI IIPOU3-
BOOHUTHCA CIICHHUAJIN3UPOBAHHBIMHU OPraHUu3alluaAMU (CM. pHuc. 2)

6.1 IloaroroBka CKBakKHUHBI.

Jlo yCTaHOBKM arperara CKBa)KMHA MPOKAYMBAETCS IO OCBETIICHUS BOABI (C LIEJbIO yaame-
HUSA [lecKa, Mycopa U T.I1.).

[lepen MoHTa)x)OM arperara HEOOXOAMMO TPOBEPUTH COCTOSIHHE CKBAYKUHBI: OTCYTCTBHE
CYXKEHUI WM BBICTYIIOB B CKBOKHWHE, TPOU3BECTU 3aMEPbI CTATHUECKOTO YPOBHS BOABI Hpar,
nebuTta CKBaXHHBI U COOTBETCTBYIOIIETO NEOUTY TUHAMUYECKOTO YpOBHS BOABI Hyy, , TITyOU-
HY CKBaXKUHBI 10 (QUITBTpA.

Arperat Ui JaHHOM CKBa)KMHBI JOJKEH OBITh IMOJ00paH TakKuM 00pa3oM, 4TOOBI JeOUT
CKBa)XHHBI ObLJT 00JIbIIIE HOMHUHAJIBHOW Mojlauu arperata (cM. Tabi.1) He MeHee yem Ha 25%.
[Ipu 5TOM HOMUHAJIBHBII HAMOP BHIOPAHHOTO arperara, J10JKEH MPEeBbIIAaTh MPUMEPHO Ha 5%
CYMMY JMHAMHUYECKOTO YPOBHS BOJbI B CKBAXXHHE, BHICOTHI TOIbEMA BOJIBI HAJl YPOBHEM 3€M-
71, HEOOXOIUMOM TOTPEOUTEII0, U TTIOTEPU HATIOPa B BOJIOMOIBEMHON U BOJIOHOCHOM TpybOax.

JlormmyckaeTcsi ¢ MOMOIIBIO 3aIBMKKHA U MAaHOMETPA, BXOISAIINUX B 000PYJOBaHHE CKBAKH-
HBI (CM. puC. 2), IpOCCEINPOBATH arperaT ¢ Ueiblo o0ecredeHus: paboThl €ro B Mpejaeax pa-
00uero MHTepBajia HAMOPHOM XapaKTEPUCTUKU (CM. TIPUIIOKEHUE).

HopmanbHas paboTa 37eKTpoABUTaTeNsl 00€CIIeYMBACTCS OXJIAXKICHUEM MepeKadynBaeMOi
BOJIOH MPH yCIIOBUHU YCTAHOBKH arperara B CKBa)XKMHE TaKUM 00pa3oM, YTOOBI HIKHUI TOpeI]
AIIEKTPOABHUTATENS OBLT BBIE (PUIBTpa CKBAKWHBI, KAK MUHUMYM Ha 1 MeTp, a [uameTp 00-
CaJiHON TPyObl CKBRXHHBI COOTBETCTBOBAJ AMaMeTpy arperata. [Ipy HE0OXO0IMMOCTH pacmo-
JIO’)KEHUSI arperaTa B CKBOKHWHE TUaMeTpoM 00caTHOM TpyOsl OosbIie, ueM TpedyeTcs 1o pas-
Mepy arperara, Ha JJBUTaTeb yCTAHOBUTH CHEIHAIBHBIA KOXKYX, UMUTHPYIOIIHA pa3Mepsl CO-
OTBETCTBYIOIIEH CKBaKMHBL. KOXKyX OMmKeH OBITh 3ariaylieH HaJ CETKOM, 4TOObI 00eCneunuTh
MOCTYIJIEHUE OXJIAXKIAIOIIEH BOJbI TOJIBKO CO CTOPOHBI ABUraresns (puc. 3).

6.2 IlonroroBka arperara K MOHTaxYy.



[lepen MOHTa)xOM arperata B CKBa)XHUHY OO0SI3aTEIBHO MPOBEPUTH COCTOSTHUE TOKOIOBO-
JSIIETo MPOBOJA, a TAK)KE BU3YaJIbHO YOEIUTHCS B OTCYTCTBHUHM BMSITHUH M MEPEKOCOB, KOTO-
pbI€ MOTJIU MOSIBUTHCS B pe3yJIbTaTe HEOPEIKHOM TPaHCIIOPTUPOBKHU.

B caiyuae noBpe:kaeHusi BHIBOJHOTO MPOBOJAA HACOCA, HAJINYMS BMATHH U MEPEKOCOB
HA KOPIYCHBIX JeTAJAX arperata rapaHTHiiHble 00513aTeJIbCTBA 3aBOJA-H3rOTOBUTEJIA
NpeKpaIaTCcs.

6.3 MoHTax arperara.

6.3.1 BbeiBo/iHbIE KOHIIBI AJIEKTPOJBUTATENS COSAMHUTD TAHKON WUITU THJIb3aMU C TOKOIIOI-
BOJSIIMMH TMPOBOJaMHU (MPOBOJIA YCTAaHOBOYHBIC NJIsi BOJOMOTPY>KHBIX JJIEKTPOABUTATENIEH
BIIIT TY16-705.077-79) u TmiaTenbHO 3an30JMPOBATH MOJUXJIOPBUHUIOBOW JIEHTOW B 7-8
CJIOEB B MOJHAaxjecTa Ha JymHe 12-15 cm win cnenuanbHol Mydroit. CeueHne TOKOIMOABO-
JSIIEr0 IPOBOJA CIETYET BHIOMpaTh B COOTBETCTBUM C Ta0. 2.

6.3.2 Bogonogsemuyto TpyOy ¢ MydTO# BBEpHYTh B TATPyOOK arperara 0 OTKas3a.

[Ipy MOHTa)ke MM IEMOHTaXe ¢ TpyOaMH arperar yAepuBaTh OT MPOBOPOTA 3a HAIOP-
HbI natpyook. Hemonyctumo yaepkuBathb arperar 3a pedpa (onapsi.

Ta0nuua 2
MOH_[HOCTB CeuecHue TOKOIIPOBOAAIICTO IIPOBOAA, MM2
JBUTATEN, 1,5 | 2,5 | 4 | 6 | 10 | 16
kBT JIy1Ha TOKOMOIBOZISIIIHX IPOBOIOB TPH YCIIOBUM TTATICHHST HAMPSDKEHMS HA HUX Ha 2%0.
11 141 234
1,5 109 182 289
2,2 77 127 203
3 57 94 150 223
4 44 74 117 175 289
5,5 55 87 130 214 336

6.3.3 MoHTaXHBI XOMYT 3aKperuisieTcst Ha TpyOe y Topua MyPTbl U IPUCOETUHSAETCS Me-
TaJUIMYECKUMU CTPOIIAMU K KPIOKY TPY30I0IbEMHOIO MEXaHU3Ma, 3aT€M BCE MOJHUMAETCS B
BEPTUKAJIBHOE MOJI0KEHUE M aKKYpaTHO OIMyCKaeTcs B CKBAXKMHY. B pe3p0y My Thl BBOpauu-
BaeTcsl BTOpasi TpyOa U T.1. Arperar omycKaroT Ha TNyOMHY HM)KE€ JUHAMHYECKOTO YpPOBHS,
KaK MUHMMYM Ha oauH MeTp. [IpoBoaa kpenuTh K TpyOaM XOMyTaMH 4epe3 Kakaple 3 MeTpa,
MpEeABAPUTEIILHO OOEPHYB M30JIAIIMOHHON JIGHTOM B MecTaxX KperieHus. Bo Bpems morpyxe-
HUS HEOOXOoauMo oleperath MpoBojaa OT ToBpexaeHus. KomonHa TpyO, 3akperieHHas B
OTOPHOM TUIMTE, OMYCKAaeTCs Ha TOpel o0caaHoil TpyObl, MOCIE ATOr0 BENETCS MOHTAX
HazeMHOTo obopynoBanus. [locie ycTaHOBKM arperata B CKBaXXHHY HEOOXOIUMO MPOBEPUTH
COTIPOTUBIICHUE M3OJISIIUU CUCTEMbI TOKOMOBOASIINN MPOBOJ — arperat, OHO JOJIKHO OBITh
He menee 0,5 Mowm. [lanee mpousBecTd OTKauKy BOJBI Ha BbIOpoc B TeueHue 30 MUHYT C OT-
KpbITOM Ha 1/3 3aABUKKOM.

6.3.4 3anpeniaercs K KOPIyCy arperata NnpuBapuBaTh JApyrue aeTajau.

6.3.5 3amnpemaercsa BKJIOYATh arperaT HEMOCPEACTBEHHO OT CETU. ATperat NoAKJIIYUTh K
AJIEKTPUYECKOMN CETH Yepe3 KOMIUIEKTHOE ycTpoicTBO CY3 wim Ipyrue ycTporucTBa yrpasie-
HUSL W 3alUThl JJIsl TMOTPYXKHBIX arperatoB. J[aHHOe yclioBUE SIBIIs€TCS 0053aTEIbHBIM MpU
sKcIUTyaTtauu arperata. CTaHUUs yOpaBJI€HHS JOHKHA O00ECNEYUTh OTKIIOYEHHE DJIEKTPO-
JIBUTATEINS MIPU Meperpys3ke mno Toky 6osee yeM Ha 30%, npu HenoaHo(azHOM pexume pabo-
ThI U 110 CUTHAITY IaTYUKA «CYXOI'0 XOJ1a».

6.3.6 MoOHTa)X CTaHIIMHU YMPaBICHUS U €€ TEXHUYECKOE OOCITYyKHMBAHUE MPOU3BOAUTCS B
COOTBETCTBHE C IKCIUTyaTAllHOHHOM JOKYMEHTAlMEN HA HEE.
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6.3.7 Jasi 3a1UTHI 3JIeKTPOABUIaTe/si OT BO3JeHCTBHSI KOMMYTAIlHOHHBIX U aTMO-
c(epHBIX NepeHANPSKEHUH pPeKOMEHIYyeTCsl YCTAHABJIMBATHL HAa BBOJHBIX KJIeMMax
CTAHLMHU YIIPABJICHHUS TPO303aIUTY (Pa3psiAHMKH, OTPAHUYHNTEIN NepeHanpPsIKeHUi U T.
I.).

7 TEXHUYECKOE OBCJIYKUBAHUE

BHumaHume!

7.1 Ilyck B pabory.

Ilepen BKIIFOUEHHMEM arperar MOrpy3uTh B BOAY M BBIIACPKATh B BOJAEC HE MEHee 15 MUHYT.
BxiroueHune He3anoJHEHHOTO BOAOU dneKkTpoasurareist npuBoaut kK ABAPHU arperara.

3anoJHeHUe MOJOCTEN 3IEKTPOJIBUraTeNsl MPOUCXOJUT Yepe3 ClelHalIbHbIE TPyOKH, pac-
MIOJIO’KEHHBIE MO/ CETKOM 1M03.7 (CM. puc. 1), Ipu MOTpyKEHUU SIEKTPOJBUTATEIIS B BOAY.

Bxirouenue arperara npou3BOIUTH TOJBKO MOCIE IPOBEPKU JICKTPUIECKOM U MEXaHUYE-
CKoM cxeMbl arperata. KoneOaHusi HampsbkeHUss ceTH IpH paboTe 3JIEKTPOJBUraTelisi He
NoJKHBI TpeBbiath +10% - Munyc 5% ot HOMHHanbHOTO. [IpH IMycKe arperara 3aBUXKa Ha
HarHeTaTeIbHOM TPyOOIPOBOAE JOJKHA OBITh OTKpbITa Ha 1/3.

OnpeneneHre NpaBWIBHOIO HAIPABJICHUS BpAILEHUs arperara MpOU3BOAUTH U3MEHEHUEM
HAIPAaBJICHUS BPAIICHUs pOTOpa JABUraTeNs MyTeM MEpPEKIoYeHHsl ABYX U3 Tpex ¢a3. [Ipu 3a-
KPBITOH 3a/IB’KKE MaHOMETpP OyJIeT MMOKa3blBaTh /IBa PA3IMYHBIX JaBjieHMs. bonbliee U3 HUX
YKa3bIBAET HA NIPABUJILHOE HAIPABJICHHUE BpallleHus arperara. IlogbeM BOJbI IpU HOPMAJIbHON
paboTe arperata 10JKeH ObITh OTMEUEH Yepe3 1-2 MUHYTHI 1OCIIE ITycKa arperara.

VY6eauBmnce, 4to paboTa arperata NpoTEKaeT HOPMAIbHO HEOOXOAMMO MOCTENEHHO OT-
KPBITh 3aJIBIDKKY Ha HAIOPHOW TpyOe M yCTaHOBUTH MOJady BOJBI B COOTBETCTBHU C TabIu-
et 1, obecneunuB paboTy arperata B paOoyeM HHTEpBaje HAMOPHOW XapaKTEPUCTUKHU (CM
npuiokeHne). ToK dIeKTpoABUTaTeNsl HE TOJDKEH MPEBHINIATh YCTAHOBICHHON I JAHHOTO
TUTA HACOCa BETUYUHBI (CM. Tabnuiry 1).

Ecnu nmpon3BoANTENHHOCTD arperara mpeBbIaeT 1eOUT CKBAKUHBI, TOTPEOISIEMBIA TOK
yMeHbIlIaeTcsl U HaOrofaeTcsi HepaBHOMEpPHas mojaya BoAbl. Pabota arperara B TakoMm pe-
KUME HEJIOMyCTHMA.

Ecnu ckBakrHa ¢ XOpOUIMM J1eOMTOM, HO arperaT 3KCILUTyaTUpyeTcs BHE pabodero ydactka
HAIlOPHOM XapaKTEPUCTUKHU, TO MPH MaJIbIX HAropax MPOU3BOAUTEIBHOCTh arperara Bo3pac-
TaeT U OJTHOBPEMEHHO YBEJIMUMBAETCS MOTpelssieMas MOLTHOCTh M Harpy3ka Ha pabouue op-
raHbl Hacoca, a MpH OOJILLIMX Haropax MPOU3BOAUTENIHOCTh MaJaeT U yXyJulaeTcs oXJjia-
KJICHUE dIIeKTpoBUTaTeNsA. B 000MX CiiydasXx CHHKAaeTCs CPOK CIY»KOBI arperara.

Texunueckoe 0OCTy)KUBaHWE U AUATHOCTUPOBAHHE COCTOUT B €KEITHEBHOM KOHTPOJIUPO-
BaHUU BEJIMYUHBI OTPEOJIsIEMOro ToKa, MoKa3aHuid MaHoMmeTpa. He pexxe ogHoro pasza B Me-
CSII| CIIEAYeT KOHTPOJIUPOBATH COMPOTUBICHUE HM3OJSIUU CHCTEMbl TOKOBEAYIIMI MPOBOJ -
ABUTATEh (IIPH STOM COMPOTUBIICHUE M3OJSIUU B XOJOJHOM COCTOSIHUHU JIOJDKHO OBITH HE
menee 0,5 MOwm), a Takke MPOU3BOIUTH 3aMep CTATUYECKOTO M AMHAMHYECKOTO YPOBHEH BO-
IbI B CKBKHHE M TIPOBEPATH KAYECTBO OTKAYMBAEMOM BOJIBI.

Kputepusamu oTkaza arperatoB sIBJISIOTCS:

CHIDKEHHUE nojiaun 6osee ueM Ha 25% oT (hakTHUeCcKOro nepBOHAYaIbHOTO 3HAUCHHUS;

MpeKpalieHne moiayl BOAbI MIPU HAJTHMYUU SHEPTrOMUTAHUS Ha BHIBOJHBIX KOHLIAX AJIEKTPO-
JBUTATEJIS;

IIPU MCTIPAaBHOM TOKOMOJBOSIIEM KalOejie CHMKEHUE COMPOTUBICHUS U3OJALUUA CHCTEMBI
TOKOTOABOIAIINI Kabellb — KOPIyC CTaTOopa 3JIEKTPOJIBUTATENS B XOJIOJIHOM COCTOSIHUM HHUXKE
0,5 MOwm;



MOBBILICHUE CUJIBI TOKA, MOTPEOIIEMOTO AJIEKTpOABUraTeneM, 6ojee uem Ha 25% OT HOMU-
HAJIBHOTO 3HAYEHHsI IPU padOTe HAa HOMUHAIBHOM pexume. B ciyudasx mpekparieHus mo-
Ja4d BOABI, JUIMTEIBHOIO MPEBBILIEHUM TOKa (Ha 25% BblllE HOMUHAJIBHOIO 3HAYEHUS),
YMEHBILIEHUS Haropa arperara 0osiee yeM Ha 25% OT 3KCIUTyaTallMOHHOW BEJIMYMHBI, CHUKE-
HUM COMPOTHUBIEHUS n3oisuuu Hike 0,5 MOM arperatr CpoyHO OTKIIFOYUTH OT CETH ISl BbI-
SICHEHUS IPUYUHBI U IIPU HEOOXOJUMOCTH 1IEMOHTUPOBATb.

Kputepusamu npeneiabHOro COCTOSHUS arperaTtoB sIBISIFOTCS:

JUI KallUTaJIbHOTO PEMOHTA: MPOOOH U30JIALIUKU OOMOTKH CTaTOpa, HEOOXOAMMOCTh 3aMEHBI
6onee 30% pabouux opraHoB Hacoca;

JUIA CTIMCAHUs: CMEIIeHne U fedopMalins Keje3a cTaTopa, pa3pylieHne KOPIyCHbIX JIeTa-
JIel arperara.

7.2 PeMOHT (TEKyIIMii, KAIUTAIbHBII) arperata NpoOM3BOJUTh Ha CIIELUATU3HUPOBaH-
HOM NPEIIPUATUH.

Hacoc ycraHaBiuBaTh Ha 3JIEKTPOJABUTATENb B CIEAYIOLIEH MTOCIEI0BATEIbHOCTH:

1 B nBuraresne, ycTaHOBJIEHHOM BEPTHKAJIBHO, OYCTUTh POTOP 10 yIOpa BHU3.

2 Tlopatb Baj Hacoca BHU3 JI0 yIIOpa U yCTaHOBUTH HACOC Ha (piiaHel] JIEKTPOABUTATEIS..

3 3a30p Mex1y BaJlaMU YCTPAaHUTh C MMOMOLIBIO PETYIUPOBOYHBIX 11ai0. JlomycTumoe me-
peMeleHne Bana Hacoca BBepx He Oosee 0,8MM.

4 CHATb Hacoc.

5 YcTaHoBUTh My(PTY C IECKOOTOOMHUKOM M IINIOHKY Ha BaJj JBUTATEIs.

6 YCTaHOBUTH Ha BaJl JBUTaTeNsl PETryJUPOBOYHBIC 1IANObI, KOJIMYECTBO KOTOPBIX OBLIO
ONPEAEIICHO B M. 3 U CETKY 3alIUTHYIO.

7 Ban Hacoca co IIMOHKOW BCTaBUTh B My(PTYy M CTSAHYTH (py1aHLIbl arperara 00iaTamu, mo-
CJI€ YETr0 yCTAaHOBUTH 3aIIUTHBIN KOXKYX 1103.6.

8 He pexomennyetcs qurenbHoe (6onee 30 CyTOK) HaxoXIeHUE arperara B BOjC B Hepa-
00YEM COCTOSIHUMU.



8 BO3MO’KHbIE HEUCITPABHOCTH, HHIIEHJAEHTbBI, KPUTUYECKHUE
KA3bI, ABAPUM U JEUCTBUSA IIEPCOHAJIA JUIA UX YCTPAHEHUSA

HanmenoBanue HCUCIIPAaBHO-
CTHU, BHCHIHEC IIPOABJICHHUE U
JONOJHUTEIIBHBIC ITPU3HAKU

BepositHag npuunna

Meroa ycTpaHneHus

Arperat H€ 3aIlyCKaeTCs

OTCyTCTBYeT HampsyKeHHE B OJHOU
¢aze wm B uenu ynpasneHus. [lnoxoi
KOHTaKT (ha3s.

OTKIIIOUUTH arperaT OT CETH. 3aYUCTUTh
IUIOXOW KOHTAaKT (a3, COCAMHUTL OOPHIB
SIEKTPUYECKOH 1ETH.

Arperat HE 3aITyCKaeTCs

Huskoe HampspkeHHEe B 3JEKTPOCETH
Wi OonplIoe TaJeHue HanpsHKeHUs
IIPU 3aITyCKe.

BoccraHoBuTh HampspkeHHE MENd MpH
3aIrycKe.

Arperar pabortaeT, HO HeE
MOJaeT BOJY WJIM yMEHBIIU-
Jach ojayva.

Amnepmerp MOKa3bIBAECT
NOHM)KEHHYIO BEIMYHHY
TOKa.

Porop onekrpoHacoca BpamiaeTcs B
00paTHYIO CTOPOHY.

[IpoBepbTe  HampaBlICHHWE  BpaNICHUS
pOTOpa B COOTBETCTBHH C PAa3NeiioM 7
nacropTa.

JvHaMuyeckuii ypoBeHb BOJBI B CKBa-
JKUHE TIOHWXKAETCsS [O BCACBIBAIOLIEH
CEeTKM, B HACOC Ha4yMHACT II0NaJaTh
BO3IYX.

IlpoBepbTe  AMHAMUYECKUH  ypOBEHBb
BOJbl B CKBaXKHUHE, IMPH BO3MOXKHOCTHU
3ariyOouTe arperar MM yYMCHBIIUTE
0/1a4y, MEPEKPHIB 3aTBUKKY.

VYTeuka BOABI B BOAOMOMBEMHBIX TPY-
Oax.

OTKIIIOUUTH arperar OT CeTU. Y CTpaHUTe
YTEUKY BOJBI.

Cpe3 Banma Hacoca WM UITIOHKH B CO-
eJMHUTEIBHON My(dTe.

OTKJII0YMTH arperar OT CeTH. Y CTpaHHuTe
HEHUCIPABHOCTb.

3acopeHa ceTka

OTKITIOUNTh arperatr ot cetd. OYUCTUTH
CETKY.

N3Hoc pabouymx OpraHoB Hacoca u
VIUIOTHEHU W3-3a MOMaJaHus TBEPIBIX
YaCTHII.

OtkirounTh arperat ot cetd. [Iposectu
pEBM3UIO arperata W 3aMEHUTb M3HO-
ILIEHHBIE IETaJIN.

Arperar mnoTpeOIsieT IOBBI-
HIEHHYI0O MOUIHOCTh, cpaba-

Arperat paboraer 3a npezaeinaMu pabo-
Yero WHTEpBaja HANOPHOW XapaKTepu-

[IpoBeprTe monmauy, npu HeOOXOAUMOCTH
YMEHBIIUTE I[0/1ady C IIOMOUIbIO 3a-

THIBAECT  3alIUTa  CTAHLUU|CTHKH II0 MOJAYe. JIBWKKK (YBEIMUYbTE HAIoOp, MHEPEeKpHIB
YIPABIECHHUS 3aJIBI)KKOM BOJIOBOJ).
ITocne KpaTkoBpeMeHHO!|CTaHIMsl YIIPaBICHUS HE COOTBETCTBYET|OTKIIIOUNTh arperar oT CETH. 3aMEHUTh

paboThl arperara cpabarbiBa-
€T 3al[iTa CTAHIMH YIPaB-
JICHWUSL.

ANIEKTPOHACOCY MO MOIIHOCTH

CTaHLUIO YIIPABIICHHUS.

3atupanue pabodumx OpraHoB Hacoca
10CJIe HEeNpaBWIBHONH COOpKH BO BpeMsi
pEBU3NN.

OtxirounTh arperat ot cetd. lIpoBecTu
pa3bopKy Hacoca W JBUraTeisl U ycTpa-
HUTH 3aTHpaHHeE.

OT-



9 CBUAETEJIBCTBO O IIPUEMKE

Arperar J1[B4- 3aBOJICKOM HOMED
COOTBETCTBYET TeXxHHUecKuM yciaoBusiM AMT3.246.001TY u npusHaH TOAHBIM JJisI DKC-
ITyaTaluu.

JlaTa BbIITyCKa
(13 29 20 r

[IpencraButens OKK
M.IL

10 TFAPAHTUHA NU3I'OTOBUTEJIA

10.1 Cpennuii cpok Ciry)Obl O CIIUCAHUSI arperara He MeHee 3 JIeT.

ITo ncreueHnn TaHHBIX MTOKA3aTENEH arperaTbl U3bIMAIOTCS U3 AKCIUTyaTallul ¥ MPUHUMAETCS
pelIeHre O HAMPaBJICHUH B PEMOHT WM yTuin3anuu. Kputepuu npeaeibHOro COCTOSIHUS
yKa3aHbl Bblle. He qomyckaeTcst HCIOJIb30BaHKUE arperaToB He M0 Ha3HAYEHUIO.

10.2 N3rotroBuTeNb rapaHTUPYET HAJICKHYIO U Oe3aBapuiiHyIo pabOTy arperara npu ycio-
BHUM MIPABWJIBHOTO MOHTa)Ka M 0OCITy’KUBAHUS €T0 B COOTBETCTBUM C TPEOOBAHUSAMHM IO IKCILTya-
TalllK, XPAHECHHIO, U3JI0KEHHBIMU B HACTOSIIIIEM MACIIOPTE.

["apaHTUiiHBIN CPOK SKCIUTyaTallMy arperata yCTaHABIMBAETCS 24 MecsIleB CO JTHS BBOJA

arperara B dKCILTyaTalliio, Ho He 6osee 30 MecsI1eB co JTHS OTIPY3KH IMOTPEOUTEITIO.

10.3 Tlotpebutenb 00si3aH BECTH TOYHBIM y4eT HapaOOTKU M YCJIOBHM KCIUTyaTalldu ar-

perara, 3aHocst “tH(popMaluio B pazzaen “CeaeHust 00 yCIOBUAX arperarta’.

[IpeanpusiTe-u3roToBUTENh HE MPUHUMAET IPETEH3UH 110 KAaYECTBY arperaroB 0e3 mnpej-

CTaBJICHUS CBEJICHUN 00 YCIOBUSIX UX DKCIUTYaTallUU.
10.4 T'apanTiy U3rOTOBUTENS MPEKPAIIAIOTCS B CIIy4ae:
a) pa30opKu arperara noTpeouTeneM;
0) sKCIUTyaTaluu arperara 0e3 kijiarmaHa Hacoca,
B) TOMNAJIaHUsl B arperar recka, IIMHbI, TBEPIbIX MaTEPUAJIOB;
I') BKJIFOUEHUS arperara, He3arnoJHEHHOT0 BOIOH;
1) HAJTMYKsT MEXaHUYECKUX MOBPEXKICHUM 2JIEKTPOIPOBOJIa U KOpITyca arperara,
€) 9KCIUTyaTalliy arperata 0e3 CTaHIMU YIPaBIICHUS U 3aIlUTHI;
) OTCYTCTBHUSI MTaCIIOPTa Ha arperar;
3) SKCIUTyaTaIuu arperata 0e3 HIKHEW MPOOKHU AJICKTPOIBUTATEIS,
1) OTCYTCTBHUSA aKTa HA CKBAXKUHY B TEUCHHE KaJIEHIAPHOTO I0Jia SKCIUTyaTalluy arperara.
K) MCTIOJIb30BAaHUS JIJIsl YIPABJICHHs arperaTaMu 4acTOTHBIX MpeobpaszoBarteneit, 6e3 cTpo-
rOTO BBINOJIHEHUS PEKOMEHAANUN NPUI0KeHns B
11 YITAKOBKA, TPAHCIIOPTUPOBAHUE, XPAHEHUE N YTUJIN3ALIUSL.
11.1 VnakoBka arperatoB aojikHa cooTBeTcTBoBaTh Kateropuu KY-1 mo I'OCT 23170 ¢
3ariayleHrneM HaropHOTO narpyOka. Arperatbl MOKHO TPAHCIIOPTUPOBATH KPBHITHIM U OTKPbI-
TBIM TPAHCIIOPTOM JIFOOOTO BHJIa, B COOTBETCTBUM C MpaBUJIaMU MEPEBO30K IPY30B, NEHCTBY-
IOIMMHA Ha TPAHCIOPTE JaHHOro Buja. llpu TpaHCOPTHUPOBAHWMU arperaToB OTKPBITHIM
TPAHCIIOPTOM OHHM JIOJIKHBI ObITh HAKPBITHI OPE3EHTOM.
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11.2 TIpu TpaHCTIOPTUPOBAHUHU arperaToB BO3MOXKHOCTh YAApOB UX MEXIY COOON JOHKHA
OBITh WCKIIIOUCHA TMyTEM MPABWIBLHON YKIIAJKH, YCTAHOBKM TPOKIIAOK, YBSI3KH arperaToB
MeXAy COOOM U KpeIIeHUs! K TPAaHCIIOPTHOMY CPEZACTRBY.

Arperatbl MOTYT TpaHCHOPTUPOBaTHCS Tpu Temneparype oT —50°C go +50°C.

11.3 B mporiecce norpy3ku U BBITPY3KH arperatoB HE JIOMYCKATh UX YAApOB MEXKIY CO-
OoM, maJieHNi C TPAHCIIOPTHOT'O CPECTBA, PE3KUX TOTUYKOB. He nomyckaTh MmoyioKeHUH, IpH
KOTOPBIX arperat Mor Obl MMOJBEPTaThCs U3JIOMY.

11.4 Arperatbl JODKHBI XPAaHUTHCS MOJ] HABECOM WJIM B 3aKPBITHIX MMOMEIICHUSX C €CTe-
CTBEHHOM BeHTWIAIMEN npu temneparype oT —20°C no +40°C Ha paccTosiHMM HE MeHee | M
OT OTOMUTEIBHBIX CUCTEM, IIPU ATOM BOJA U3 JIBUTATEISI 1OJKHA OBITh MOJHOCTHIO CIIUTA.

11.5 B npouecce xpaHeHHs HEOOXOAMMO OOEperaTh arperat U TOKOMPOBOISIIUNA TTPOBOJ
OT IPSIMOTO JAEHUCTBUSA COJIHEUHBIX JIyUEH.

11.6 Tlpu xpaneHuu, NpoBEpKe, YCTAHOBKE WIIM MOJABbEME arperata U3 CKBaKUHbI PU MU-
HYCOBOW TeMIIEpaType U3 Hacoca U 3JEKTPOJIBUraTeNsl JOJIKHA ObITh CIMTA BOAA Yepe3 mpoO-
Ky 1103.8 (cM. puc. 1). [Tocne cauBa, npoOKy BBEpHYTh Ha MECTO.

11.7 YTunuzauuu nojjexar arperartsl, JOCTUTIINE TPEAECIBHOTO COCTOSHUS U HE MOJIJIe-

JKaIllie BOCCTAHOBJICHUIO (PEMOHTY).

11.8 Ytunuzanus arperara npeaycMaTpuBaeT pa30opKy €ro Ha COCTaBIIAIONINE MaTepua-

JBbL: cTalb (YIIIEpOAUCTYIO U JIETUPOBAHHYIO), IBETHBIE METAJUIbI (MEJb), TUIaCTMAcCy U Toclie-
JYIOIIYIO c/layy UX Ha BTOPUUYHYIO IEPEPabOTKy B YCTAHOBICHHOM MOPSIJIKE.

11.9 [Ipu TpaHCIOPTUPOBAHUU U XPAHEHUH B TOPU3OHTAIHHOM IOJIOKEHUU HEOOXOIUMO

IMPUMCHATD JIOKCMCHTBI, PACKIIMHUBAHUC W JAPYTIUC 3JICMCHTLI AJIA ITPCAOTBpPAIICHUS CaMOIIPO-
H3BOJIbHOI'O IIEPCKATbIBAHUSA arperaToB.

11.10 Peanuzanus arperaTtoB MPOU3BOJUTCS HA OCHOBAHUU JOTOBOPHBIX OTHOIICHUWU.

CreunanbpHble TpeOOBaHUS K peain3aluu OTCYTCTBYIOT.

12 MAPKHUPOBKA

Tabnuuka Ha arperare JOHKHA COACPKATH CICTYIOIINE TaHHBIC:
- Haamuck «Caemano B Poccnmy;
- €JIMHBIN 3HAK OOpalleHHs TPOIYKIIMU Ha PhIHKE TOCYIapCTB-WICHOB TaMOKEHHOTO COI03a;
— HaMMEHOBAaHHE WJIM TOBApHBIN 3HAK MPEANPHUATUA-U3TOTOBUTEIIS;
— 0003HaYeHHe arperara,
— HanpspKeHHUE CETH;
— HOMHUHAJIbHYIO MOLITHOCTb JBUTaTEJIs;
— HOMUHAJIBHBIN TOK;
— mojady;
— Harop;
— Maccy arperara;
— J1aTy BBITYCKa;
— HOPSIIKOBBII HOMEp arperata 1o CUCTeMe HyMepaliy IpeANpUATHSI-U3TOTOBUTES;
— HOMEp TEXHUYECKUX YCIIOBUH;
- TUII BJIEKTPOBUTATEIIS;
- yrcyo ¢a3 u coenHeHNe (a3s;
- CTEIeHb 3anUThl 00ecreunBaeMas obosoukamu (ko IP);
- KJIACC HarpeBOCTOMKOCTH;
- HOMHHAJIbHAs YaCTOTa CeTH
- CHHXpPOHHAs 4YaCTOTa BPaIlleHUS;
- HOMUHAJIBHBIN KO3 PHUIHUEHT MOLIHOCTH;
- KIIJ anextpoasurarens;
- MaKCUMaJbHas TeMIIEpaTypa BOJBI;
- Macca JIeKTPOIBUTATENS;
- HaTpaBJICHUE BPAILCHHUSI.
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CBEJAEHUA OB YCJIOBUAX OKCIIVIYATAIIUU ATPET'ATA

1.Mapka arperara J1B , 3aB.Ne

JlaTa BbIMTyCcKa
2.Jlata mycka B KCILTyaTaI|io
3.HaumeHoBaHue opranu3aiuy, MpOU3BOJIMBILIEH MOHTaX arperara

4.I'myOuHa CKBaXXUHBI, M
5.Cratudeckuii ypoBEHb BOJbI B CKBaXKUHE, M

6.J1eOUT CKBaXKUHBI, M3/

7.JluHamMuyeckuil ypoBeHb BOJAbI B CKBRXKMHE, COOTBETCTBYIOIIHI 1EOUTY, M

8.ColiepxaHue MEXaHMYECKUX ITpUMeceil B Boje, %o 1o Macce
9.TToka3aHHs MAHOMETPa, Krc/cM?
10.ITokazanus amnepmetpa, A
11.®akTnyeckoe HanpsHKeHUE cetu, B
12.Mapka, ceueHue 1 JyIMHa TOKOMOABOSIIEro Kabes
13.Mapka cTaHUMH yIIpaBIICHUS
14. HapabGoTka arperarta g0 oTKasa, 4
15.YcnoBust paboTel (paboTa Ha MHAUBUAYATIBHBIN WIN OOIINMA TPYyOOIIPOBO.)

16. BremHee mposiBiieHHe 0TKas3a

17. HaumeHoBaHME U aipec dKCIUTYaTHPYIOIIEN OpraHu3anuu

18. JlomkHOCTD, (haMUITHs ¥ TIOANKCH JIUIA, OTBETCTBEHHOTO 32 HKCILTyaTaIHI0
arperara

19. luameTp oOcaaHOM TPYyObI
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14



A ANAAVA A ANAAAAAACAA A /\\//

| _

A

Ty

o]

N‘—\_Ffﬁ\u_/'

I

_
!

fT\

NN AN \\//\\//\\//\\//\\4\\4\\/,, Vol

Puc. 3
CxeMa yCTaHOBKH KOXKyXa Ha 3JICKTPOHACOC MPU HECOOTBETCTBUM JHMAMETpa arperara Jua-

MeTpy 00caaHO# TpyOHI.

15



HAITOPHBIE XAPAKTEPUCTUKU ATPEI'ATOB

IIPUJIO’KEHUE

240

H, M

200

el

120

80

40

JUB4-2.5-160

[B4-2.5-140~

‘3@:35-120

AUB4-2.5-100

|

T
|
I
|
1
I
|
|
|
I
I
|

4

™

3LUB4-2.5-80

|
|

.

AUB4-2.5-65

.

N

B

= -
—

180

4

Q,MYuac S

3UB4-4-140
— |

160
3UB4-4-120

___-_-—.__—-——-

140
3UB4-4-100

120
3UB4-4-80

3UB4-4-60

3L B4-4-45

16



170
H.mM

150

JUB4-65-150

130

3UE4-6.5-120

110

_-—_h—-_h-'"“*--.._

JUB4-6.5-115

20 1 ] 1
] UB4-65-85 [ ~—~—u_ |
70 |
| — ~+F—
| aUB4-65-70 | T—0nu |
a0 T 1 —
I I
I l
30 ' . : .
5 & 7 g 9 QeYuac 10
150

H,H
130

T
I 3 B4-10-110

110 1

70

10

e

— | 3uB4-10-85

| 3LE4-10-70
1

T

I
| 3UB4-10-55

\M
x\_‘xk
T
-_‘--_H'__"""---__

L ——
I ILLB4-10-40
1 p—
i | ]
I 3LIB4-10-25 \\—i\\
1 |

7 8 g 10 i1 @Y uac

12

[Tpumeuanue: 1 PaGoune nHTEpBabl HAMOPHBIX XapaKTEPUCTHK arperaToB 00O3HAYEHBI Ha
rpadukax MyHKTUPHOM JIMHUEWH. DKCIUTyaTalysl arperaroB BHEe padO4ynX MHTEPBAJIOB HE J10-
ITyCKAETCH.

2 Ilpumep yciioBHOro 0003HAUEHHUS arperara:

OUB 4 - 65 -

150 - Y5 - Knumar. ucroigHeHue U KaTeropus pa3MenieHus

X Hamnop, B M BOJ. CT.
IMozaua, m*/gac

HYTPEHHUN JuaMeTp 00CaIHON TPpyObl CKBAXKUHBI, VMEHBIIIEHHBIN B 25 pa3

Tuno arperara
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IIpunoxenue B.
Pexomenmanmu mo npuMeHEHHUIO peoOpa3oBaTesieil YacTOTHI JIJIsl CKBRXKMHHBIX arperaToB
tumna JIB.

[Tpu paborte ckBaxkuHHBIX arperatoB Tumna DB ¢ nmpeoOpa3oBaTensiMu 4acTOTHI clieAyeT COOIIOIaTh
CIIeAyIOIIHe TpeOOBaHUS:

- 15 obecneueHus JOCTATOYHOTO OXJIAXKICHUS JIEKTPOBUraTeNs, arperar I0JbKeH paboTats B pabo-
YeM JIMara3oHe, ero nojaya He J0JbKHA CHUXKaThes Oosiee yeM Ha 20% OT HOMHHAJIBHOM (Hampumep, AJs arpe-
rara D1{B6-10 sTo 8 ky0.M/4). OOBIYHO yIpaBIEHUE arperaToM MPOU3BOAUTCS HE TIO0 PACXO/Y, a MO IaBICHUIO.
[Tpu 5ToM mojaya MOXET CHMXKAThbCA HUKE YCTAaHOBJIEHHOro YpoBHA. [IoATOMy Heo0X0AHMO YCTAHOBHMTH
AaT4mK (pejie) MOTOKA KUJAKOCTH, KOTOPBIM OTKIIOYAN ObI 3JICKTPOABUTATEh NMPU CHIDKEHUU MOJAYd HIKE
pabouero nuamazoHa WIM C MOMOIIBIO PacXoJoMepa yCTaHOBUTH JABIIEHHWE MPHU KOTOPOM arperaTr AOKEH
OTKJIFOYATHCA. ;

- JUISL 3aIIUThl OOMOTOK 3JIEKTPOJIBUraTeNiel OT MeperpeBa, paciiaBieHHs] U30JSIUU U ee Tpobos pe-
KOMEHYETCsl YCTaHABIMBATh TEPMOJATUMK, OTKIIOYAIOIINN ABUTaTeNb P TeMiieparype Boiiie 70°C;

- JUTSl HOPMAJIbHOW pabOThI paJiiabHBIX M YIOPHBIX MOJIIMITHUKOB CHHXPOHHAS CKOPOCTh BpAIllCHUS
Bajia JICKTPOABUTATENS T0KHA ObITh He MeHee 2700 06/mMun (45 I'n);

- JUTSL 3aIIMTHI JIBUTATENI arperara OT BBICOKOYACTOTHBIX HMMITYJIbCOB HANPSDKEHUS, KOTOPHIE MOTYT
IPUBECTH K MPEXKIEBPEMEHHOMY M3HOCY M MPOOO0 M30JSIHMKA 0OMOTOK, IPH OOJIBIION JITMHE COCTUHUTEIBHO-
ro kabems MeXy dIEeKTpOoJIBUraTeNieM U mpeodpazoBaTeieM, HeOOX0IMMO YCTAHABJINBATH BbIXO/HbIE PUJIb-
Tpbl: GrabTp du/dt wiu cuHycouaanbHblil GUIBTP. PEKOMEHIANH 110 TPUMEHEHUIO COOTBETCTBYIOMIMX (DHIb-
TPOB CIIEAYET YTOUHATH Y MPOU3BOJUTEICH YACTOTHBIX IIPUBOJIOB.

B cBsa3u ¢ Tem, uTo paz0op Boabl U3 OanrHU POXKHOBCKOro OYeHb HEPABHOMEPEH, a JJIS OXJIaXKJIEHUS
AJIEKTPOABHUTATENS M0/1aya arperata He JI0JDKHA YMEHbBIIAThCS HI)KE YCTAHOBJICHHON BETMYHHBI, HEBO3ZMOXKHO
UCIIOJIb30BaTh YaCTOTHBIM IpeoOpa3oBareib 0€3 MPOMEKYTOUHON HAKONUTEIbHOM €MKOCTU WJIM THAPOAKKY-
MYJISITOpa COOTBETCTBYIOIIEH €MKOCTH, T.K. JJIsl 3TOT0 HEOOXOJUMO OPTaHMU30BATh MPUHYIUTEILHOE OXJIaXKIe-
HUE JIEKTPOJIBUraTelis B CKBaXKUHE. MOXKHO TaK)Ke UCII0JIb30BaTh OOBIYHYIO €MKOCTh M U3 HEE M10/1aBaTh BOJY
C TIOMOIIIBIO arperaTa Tuma J[ ¢ 4acTOTHBIM IPeoOpazoBaTEIeM.

Takxe Hy>)KHO IOMHHTb, YTO IIPU HAJIMYMH OOJBILION CTAaTMUECKOI COCTaBIAIONIEH B HAIIOPHOM XapakTe-
PUCTHKE CHUCTEMBbI, IPUMEHEHUE YaCTOTHOTO PETyIUPOBaHHUS HE MOBBIIIAET SKOHOMHUYECKYIO A()(PEeKTUBHOCTH
CKBOKMHHBIX arperatos, a JIUIIb ITO3BOJISET YMEHBITUTh O0BEMBI U COOTBETCTBEHHO Ta0apHUTHI IPOMEKYTOUHBIX
€MKOCTEH, a TaKk)K€ YMEHBIIIUTh THIPABIMYECKUE YAAphl B CUCTEME.

Cxema CTpOIOBKHU
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PEKBU3UTHI U3I'OTOBUTEJIA:

ITOYTOBBIE: 303850, r. JIusubl, OpiioBckoit obsnactu, yi. OpioBckas, 250
E-mail: info@livnasos.ru, http//www.livnasos.ru
7-76-01, otnen oTrpy3ku - 7-76-15

7-76-17, ko@livnasos.ru, OKK 7-76-14

TEJI/®AKCBI: cexperaps — (48677)

KOHCTPYKTOPCKUI OT/EII -

Cnucoxk cepBUCHBIX 1IEHTPOB AO «JIuBHBIHACOC»

Anpec HaumeHoBaHWe opraHu3alyu Howmep tenedona
1 443061, r. Camapa, ya. Ypanbckas, 1. 38 3A0 «CamapacrenpeMKOMILIEKT) (864) 264-57-07;
263-17-99
2 300002, r. Tyna, yn. HemupoBckas, 52-49 | OO0 «TynDallpom» (4872) 47-30-76
3 r.Kues, yin. Axagemuka 3abonoTckoro, 3 00O «Hacocsl Poccun» 8 10 38 044 522-
49-99
4 Keipreickas Pecrrybnuka, Uyiickas 001., UII larypHsrit 810 996 312 60-
AnamenuHCKu# p-H, c. JleOequHOBKa 63-06; 61-70-12
(13).
5 050014 Peciyonuka Kazaxcras, AO «Kenet» 810 77 27 259-89-
r. Anmartsl yi. bokeiixanosa n1. 233 17, 258-95-74,
258-45-61
6 100070 Y36ekucran 00O «BIELEKTRO» 81099 871 255-
r. Tamkent yn. um. PycraBenu. 1. 15 52-74, 252-27-30
7 640022 r. Kypras, WII IMo3ausikoB A.A. 8 (3522) 250-777
yi, CoBerckas a. 179 xB. 316
8 I'. HoBocubupck. OO0 «'mapoarperat» (383) 279-06-21
yn. Tpukotaxsas, 47 b
9 | 656037, r. bapnayn, np. Kanununa, 1 67-I' | OO0 «BoctokOypBoi» (3852)77-02-82
10 | 302040, r. Open, yin. M. Topekoro, 1. 50A, | WIT I'onukos (4862) 43-62-95,
KB. 8 903 883 1755, iogol-
ikov@rambler.ru
11 | r. HmwkHeBapTOBCK, yiI. ABHAaTOPOB, 27 3A0 «HmwKHEBAPTOBCKPEMCEPBHUCH (3466) 63-30-59
12 | Mockogckast 06i. T. Jmutpos, yir. Kpomor- | OOO PTH «I"apanT» 8(968) 612-92-77
KHMHCKas, 61 a 8(965) 201-51-85
13 | KpacHonapckuii kpaii, r. KponoTkus, yi. UII Tpurep 10. A. (86130) 650-35, 650-34
Kenesnonopoxnas, 81/95 Service.yura@mail.ru
14 | 160014, r. Bosnoraa, yin. Cammepa,64 WUII Cunopenkora A.H. ten./d 8 (8172)27-66-
15, 27-42-06 in-
fo@remsnab35.ru
15 | 140400, MockoBckasio6:1, T.KomomHa, 000 «PeHakoM-CEpPBHUCH» (496)612-46-94 e-
yi.3aiineBa,38, 1 moabes mail: renakom-
s@yandex.ru
16 | 392018, r.Tam6o0B, yn. Jlageiruna, .17 HUII barumes M.B. (4752)45-59-95 m06.8

905 120-95-55, e-mail

bvs_tam@mail.ru

Nudopmanus o cepBucHbIx 1ieHTpax AO «JIMBHBIHAcOC» pa3MellleHa Ha caiiTe

http://www.livnasos.ru/servis.html

HNudopmanms 06 o00ocHOBaHMH 0€30ITaCHOCTH pa3MeleHa Ha cairte http://www.livnasos.ru
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Criricok pernoHasibHbIX npeacraButensers AO «JTuBuabiHacoc» (http://www.livnasos.ru/dilers.html)

Ne

© N o0 UAWN=

NINN N 22l s o a s g
W N =ojvfom N o u AW =o

N
N

Osmmmmmmmu’!u’!m.h.h.hAAtAAAAwwwwwwwwwwNNNNN
O V|® NG A WN2Olv ooy T WN|=2|0|v NG RWR =IO Voo o u

o
=

N NN NN NNYNYooooooyon OO
N oo KW N =20 o Nool e N

~
©

00| 00| 0| 0| cof 00| oo
PR RN RN R SIRN-)

HanmeHoBaHMe KoMnaHMu
Arponpomkomnnekt, 000
Mppoannapatypa HIMM, 000
Mapodnektpocepsuc, 000
Epwos C.H., 1N
Kanyra-Kackag, 000

Komnanusa AKBA-3nekTtpo, 000

Kypc-3nektpo, 000
Hacoc-komnnekt, 000
Hacoc-LleHTp, 000

OkyHbKkoOB /1.B., UM
MpomTtexHmka, 000

000 "MpomblLLieHHbIE HAacOChI"
NnTK, 000

Pumoc HMM, 000

Cenbxo3maw MK, 000
C33MO MK, 3A0

CHabxeHne, 000
CneyogmoHTax cdupma, 000
TBepbarpocHabkomniekt, OAO
SnekTpomoHTax TK, 3A0
SHeprua-Hacockl M apmatypa, 000
SHepromalKomnnekt, 000
SHepromatucepsuc, 000

JloHrpu, 000

Basa Arpokomnnekt, 3A0
BoaocHabeHue U KaHanmsaumsa, 000
BocTok6ypsog 6CY, 000
Mppomawmta, 000
JanbaHeproo6opyaosaHue, 000
3aypanruapoMaw HIM, 000
MpkyTcknpomo6opyaosaHue, 000
KemepoBo-Pemcenbbypsoa, 000
KamcHab TK, 000

Matocosa 0.B., UM
PocruapomaiumapkeT, 3A0

Crk 74, 000

lOxypanHacoc, 000
TennotexHunka, 000

Mo3gHsakos A.A., 1N

MM Atopos A.A.
YpannpomTtexueHTtp HMM, 000
Mapokomnnekt T/, 000
Mapoarperat T/, 000
Cu6Mawulpom, 000

CubMpcKan MHA.KomnaHusa, 3A0
SnekTpolnapoMaw Komnanua, 000
Tatruapomaw TMO, 000
Bapnamos C.P., UM
CneuKomnnekt, 000

Mppomaw, 000

Kackag , 000

dnekTpomaw T/, 000
dnekTpoarperat, AO
Hacocanepromau CM, 000
Arposoakom, 000
Arpokomnnekt, 000
BogoTexHnka, 000
BopoHexkomnnekt, 000
CamapacneupemkomnnekT, 3A0
CapaToBaHepromalukomnnekt, 3A0

MpoxnagHeHckas PBC, OAO

YpanctpoimHsect, 000

000 "CumbMpcKarpocepsuc”
AkBacepsuc, 000
Hacoc-Cepsuc, 000
OcTpoymos B.H., 1N
MexaHuka-Mowkap-Ona, 000
PycTpeia, 000
BopokaHan-Cepsuc, 000
MPOMT3K, 000
KpbimanekTpomatutopr, AO
H20-KPbIM, 000
CMNELIHACMPOM, 000
KpbiMcKasa npombiluieHHas KomnaHma, 000
MotoplrmapoCepsuc T4, 000
Cno, 000

Kackag-M, 000

000 «Kackaa-T'vwapo»,

3A0 «benHacocnpom»,

TOO «AK3M»,

AO «Kenet»,

noo «R-CO»,

4N «LatypHbin A.A.»,

000 «Hacocbl Poccum»,

TOO «TexHoOnTMeTponaBaoOBCK»,

000 «Energoplat~, r. KuwuHes, Mongosa

Fopog
PAasaHb
Tyna
Mocksa
Bonoraa
Kanyra, 4. MctuxmHo
A. BATKMHO, Cygorog-
CKWI paioH
MeHsa
CaHKT-MeTepbypr
OAMHL0BO
Kypck
benropog
Kanununrpag
Mocksa
Mocksa
Apocnasnb
CaHKT-MeTepbypr
PazaHb
banawmxa
Teepb
Mocksa
Mocksa
Apocnasnb
JIMBHbI

KasaHb

OMmckK
ExkatepuH6ypr
bapHayn

Opén
XabapoBck
Kypran

UpKRyTCK
Kemeposo
Hab6epexHble YenHbl
10xH0-CaxanmHCK
Opén
HoBocnbupck
YenabuHck
Tomck

Kypran
YnaH-Ya3
ExatepuH6ypr
HoBocnbupck
HoBocnbupck
Tomck
HoBocn6upck
ExkatepuH6ypr
Hab6epexHble YenHbl
WxeBck
KpacHoapck
JIBHbI

Opén

Opén

BopoHex
PocToB-Ha-/loHy
Yda

Kupos
KpacHokamck
Boponex
Camapa

CapatoB

MpoxnagHbin

Nepmb

YnbAHOBCK
BopoHex

HuskHui HoBropog
Yeb6oKcapbl
Mowkap-Ona
HuskHmit HoBropog
HuskHui Hosropog
CnaBHAHCK-Ha-Ky6aHu
Cumdepononb
Cumdepononb
Cumdeponosnb
Cumdepononb
HoBocnbupck
KpacHospck
UpKyTCK

r. baky,

r. MMHCK,

r. Yctb-KameHoropck,
r. Aamarsl,

r. llywaH6e,

r. Kues,
r. MeTponaBnosck,
r. Kuwunes,

0O6nacTb
PAazaHcKas
Tynbckas

Bonoroackas
Kanyxckaa

Bnagnmupckas

MNeHseHckaa

Mockosckaa
Kypckas
Benropogckas
Kanuuurpaackas

ApocnaBckasa

PasaHckas
Mockosckaa
TBepcKas

Apocnasckaa
Opnosckas

Pecny6avka TaTtapcTaH

Omckan

CBepAa/sioBcKas
ANTaMCKUIA Kpan
Opnosckas
XabapoBCKMM Kpau
KypraHckas

MpKyTCKas
KemepoBckas
Pecny6avka TatapcTaH
CaxanMHcKan
Opnosckas
HoBocubupckas
YenabuHckan

Tomckas

KypraHckas
Pecny6avka bypatus
CsepasioBcKas
HoBocubupckas
HoBocubupckas
Tomckas
HoBocubmpckas
CBepaJioBCKas
Pecny6avka TatapcraH
Peccny6nuka Yamyprus
KpacHospcKkui Kpan
OpnoBcKas

Opnosckasn

Opnosckasa
BopoHeckas
PocToBcKkas
Pecny6amka balwkapTtoctaH
Kuposckas

MepMcKuit Kpain
BopoHexckas
Camapckas
CapatoBcKas

Ka6appanHo-bankapckas
Pecny6aunka

MepmcKuit Kpan
YnbaHoBcKaa
BopoHexckaa
Huxeropoackas

Pecny61ka Mapui 3n
Huxkeropoackas
Huxeropoackas
KpacHogapckui Kpai
Pecny6amka Kpbim
Pecny6amka Kpbim
Pecny6amka Kpbim
Pecny6amka Kpbim
HoBocubnpckas
KpacHospckui Kpai
MpKyTcKas

Asep6angkaH

benapycb
KasaxcrtaH
KasaxcraH
TaaKMKMCTaH
Kuprusmsa
YKpanHa
KasaxcraH
Monposa
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KoHTakTbI
(4912) 93-92-71 nkolgannikova@apk.su
(4872)70-05-46, 70-05-47 tpno@bk.ru
(495) 972-62-26 bren@inbox.ru
(8172) 27-35-63 ershovsn@mail.ru
(4842) 22-66-29 kaluga-kaskad@mail.ru

4922/ 42-60-90 mirina.2008@mail.ru

(8412)67-43-53 kursal2010@yandex.ru

812/ 336-21-77 nasoskomplekt@mail.ru
(495)767-90-01 nasos-centr@mail.ru

(4712) 3252-32 gidro-denis@mail.ru
(4722)22-19-87 hms31@mail.ru

4012/ 73-35-02 nasos@dialoglan.ru

(495) 741-30-22 alexptk@yandex.ru; ptk-lk@mail.ru
(499) 995-09-49 snab@rimos.ru

(4852) 47-77-25

812/ 331-00-96 gmk@gmk-nasos.ru

(4912) 28-52-24 sokolov@promsnab62.ru

(495) 730-26-09 specvod@mail.ru

(4822) 42-17-41 task.ma@mail.ru

(495) 366-84-44 rita@a-a-a.ru

(495) 940-84-47 mnz01@yandex.ru

(4852)58-17-71 ser.borisoff2013@yandex.ru
48677/ 345-42 mne_info@mail.ru

(843) 514-80-08 info@longri.ru; alsu@longri.ru
laysan@longri.ru; luda@longri.ru; na@longri.ru;
(8312) 55-12-18 snab@baza-agro.ru

(343)344-02-00 vik-ekb@yandex.ru

3852/333-433 vbv2011@bk.ru

4862/ 72-43-03 info@gidromashina.ru

(4212) 42-70-70, kalashnikova@deo-dv.ru
(3522)54-60-60 zgm2001@mail.ru

(3952) 25-86-87 irkpromob@bk.ru

3842/34-07-98 , vgc1956@mail.ru

(8552)/71-04-42, 44-39-21, kamsnab.tk@gmail.com
(4242) 42-44-88, 23-08-16 baykal53@mail.ru
4862/736-218 nasos@rgmm.ru

(383) 328-07-01 gngé67@mail.ru

351/247-75-31 nasos@nasos74.ru

(3822)65-95-15 teplot2004@mail.ru

3522/250-777 , 8912-833-61-03 kurganburvod@mail.ru
(3012) 44-37-22 mashtorg-ok@yandex.ru
(343)27-00-100 kvi@uptc.ru

383/ 227-82-42 marina@nasosnsk.ru
383/279-06-21, 8/913-924-00-29 gidroagregat_nsk@mail.ru
(3822) 65-30-15 sibmp@rambler.ru

(383) 363-25-13, 303-18-08 sibinko@mail.ru
(343)383-40-30 snab@elgm.ru

(8552)396-396 sidorenko_dg@mail.ru

(3412) 68-42-45, 66-45-88 us@udmsnab.ru

(3912) 23-93-03, 23-93-04, 81-22-71 25102071@mail.ru
48677/ 766-89 gidromash2@yandex.ru

4862/ 440-399 romanovalm@rambler.ru

4862/ 760-387 oem@orel.ru

4732 47-10-10 Poslovskaya@elagr.ru

(863) 276-75-77 mail@nasosdon.ru

(3472)817-832 agrovodcom@bk.ru

(8332) 69-01-34, 69-01-29, agrokirov43@gmail.com
bnp-220@yandex.ru

(4732)72-44-59 santeh@vapk.ru

(846)264-57-07 samsrk@yandex.ru

(8452)39-46-26 alefirenko.v@emk.ru

(86631) 4-68-17, 4-68-18 zamir@rbsp.ru

(342) 2195-170 usi@perm.ru

(8422) 64-75-51, 69-11-20 ssaer@mail.ru

(4732) 75-05-23, 8.905-654-42-20 m2258@bk.ru
(831) 465-19-58 nasos.52@yandex.ru
(8352)28-05-05 ovit21@rambler.ru
(8362)73-37-11 mech@mari-el.ru

(831) 248-19-50, 248-19-49 buhranov@rtreid.ru
(831) 433-54-18 vdknl-120@mts-nn.ru

861/ 462-18-24. 462-16-13 unguryan-andrey@mail.ru
(0652)48-47-71 kemt60@mai.ru

(0652)541-686 opt@pump-h20.ru

8 978 734 2993 spetsnasprom@mail.ru
(0652)56-07-01 zchemodan@rambler.ru

(383) 350-65-20 , 350-65-21 motor161520@inbox.ru
(391) 273-60-75 spo_24@mail.ru

(3952) 709-900

(99412) 514-03-41; 514-16-69
zakir_aslanov@yahoo.com

8 (10375) 173134530

8 (107 7232) 22-55-45

info@kelet.kz (727) 2988995, 2598947
9-8-10-992-918-87-69-87 hrauf@mail.ru
810996312636306 E-mail: shataa@mail.ru
8-10-38-044-522-62-63, panda-1@ukr.net
oksana_1711@mail.ru

8-10-373-22-23-40-73, energoplat@mail.ru


http://www.livnasos.ru/dilers.html

