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CpenaHo B Poccuu

Arperatsl nogsepratorcsi 100% KOHTpOJIt0, U 3aBOJI FapaHTUPYET UX paboTy 0e3
IpeIBapUTENbHBIX UCIIBITAHUHN Y TOTPEeOUTES.

Arperarsbl 3JIEKTPOHACOCHbIE HEHTPOOEKHbIe CKBAKUHHbIE
(masee arperarnl)
CRS6- X
CRS8- X
CRS10- X
CRS12-X

IHACIIOPT

(PyxoBOACTBO MO 3KCIUTyaTaIuHN )
AMT 3.246.008 IIC

il



BHumaHne

B arperare ucnosib3yercs 2JIeKTPOIBUTaTeb, TEPMETH3NPOBAHHEIN C MTOMOIIBIO TOPIIEBOTO YIUIOTHE-
Hus. [lepen 3amyckom arperata HeoOXOAMMO MMPOBEPHUTH YPOBEHB BOJIOTIIMIIEPUHOBON CMECH B JICKTPOIBU-
rareie u pu HeOOXOAUMOCTH OJIUTh. [IpoOKa /s 3a/IMBKY HAXOAUTCS B BEPXHEU 9aCTU AJICKTPOJIBHTa-
TEJIS.

DKcIUTyaTalys arperaToB BHe pab0YnX HHTEPBAIOB HAIIOPHO-PACXOHON XapaKTePUCTUKU (CM. TIPO-
rpammy HMS Pump Selector, cm. pasaen 12) npuBOAWMT K CHIKEHHIO CPOKOB HX CITYKOBI.

[Ipexne uem BeI BBeieTe arperar B SKCILTyaTalnio, IpocuM Bac moapoOHO 03HAKOMHUTHCS ¢ COJIepiKa-
HUEM HACTOSIIIETO MaclopTa.

CoOumtoieHre HAIIUX PEKOMEH Al TTO3BOJIUT BaM Mpon3BOANTh KAaUECTBEHHYIO IKCILTyaTaIlHIo U3/Ie-
M.

He nomyckaercs coBmecTHast pabota AByX 1 OoJiee arperaToB Ha €MHbIN HAOPHBII TpyOonmpoBo 6e3
YCTaHOBKH MPHOOPOB KOHTPOJISA, PETYJIMPOBOYHBIX 32/IBUKEK, PACUETHBIX IaHHBIX WJIH MTPOEKTA, 00eCTIeyr-
BaIOIIUX pabOTy arperaToB B HOMUHAIBHBIX PEKUMAX.

1 OBIIUME CBEAEHUA Ob U3AEJINAN

1.1 Arperatsl 37eKTpOHACOCHBIE IIEHTPOOESKHbIe cCkBaXMHHBIE CRS - X mpennazHavens! i noapeMa
BoAbI (11.1.3) ¢ 1ebIo OCYIIECTBICHUS BOIOCHA0KEHHS, OPOIICHUS U APYTUX MOJOOHBIX pabOT U COOTBET-
CTBYIOT TeXxHHUUECKUM yciioBusiM AMT3.246.001TY.

1.2 Arperar CRS - X npeacraBiseT co0oit arperaT, COCTOSIINN U3 AJIEKTPUIECKOTO JBUTATENIs, Hacoca
U JIp. BCTIOMOTATEIbHBIX Y3JIOB.

1.3 Arperar CRS - X npeana3HaueH i oabeMa BOJIbI ¢ 001Iel MUHepaiu3aluei (Cyxoi 0CTaToK) He
ooniee 3500 Mr/x (Tipu 3TOM CoziepIKaHUe XJIOPUIOB - He Oomnee 350 mMr/it), ¢ BoAopoaHbIM noka3zareneM (pH)
ot 5 10 9,5, Temnepatypoii 1o 30°C, maccoBoii 1oeii TBepAbIX MeXxaHuuecKux npumeceit — ue 6onee 0,01%.

Knumarngeckoe ucronnenne Y, kareropus pasmemienus 5 no FOCT 15150-69.

Ceptuduxkar coorBerctBust TP TC 010/2011 «O Ge3onacHOCTH MaIIUH U 000PYIOBAHUS

Ne EADC RU C-RU.CI128.B.02552/24

CepTtudukarsl cCOOTBETCTBHs TeXHUYECKUM periaMeHTaM TaMO>KEHHOTO COI03a pa3MelIeHbl Ha caiTe
AO «JIuBHBIHAcOCY» B paznene «JJoxkymeHTanus.

H3roroBuTenb: AKIHOHEPHOE 001IECTBO «JIMBEHCKUI 3aBOJ] MOTPYKHBIX HACOCOBY B JAJIIbHEUIIIEM
AQO «JIuBHBIHACOCY.

AO «JIuBHBIHacOC) OCTaBIsET 3a cOO0 MPaBO BHECEHUS U3MEHEHHI B KOHCTPYKIIMIO arperaTa ¢ 1eibio
VIIyYIIEHUS Ka4yecTBa.

2 TEXHUYECKHUE XAPAKTEPUCTUKU

TexHn4eckne XxapaKTepUCTHKH arperaToB MPUBEACHBI B Ta0HIE 1, HAMOPHO-PACXOIHBIE XapaKTEPHUCTHKH
yka3zanbl B iporpamme HMS Pump Selector na caiite komnanuu (cm. paszaen 12).

[Tpumep oGo3HaueHus arperata (¢ y4€ToMm I1. 4 mpumeydanus kK Taduune 1):
CRSX-X/XXX
|— Arperar, U1 IepeKayrMBaHMs BOJIbI C BOJIOPOIHBIM TOKa3areneM ot 5 10 9,5
[ ]- paboune komeca u3 mIacTMacch

HPK - paboure Koyieca U3 HeprKaBerolieil cTamm

HpO - paboure Koyieca U HalpaBJIsIoIIMe anmnapaTsl U3 HepXKaBewei cranm
KonnuecTtBo crynenei Hacoca

[Momaua, m%/4ac

BuyTpennuit nuametp o6cagHON TpyOBl CKBaXXHHBI, YMEHBIIEHHBIN B 25 pa3
Tun arperara
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Tab6muna 1

HomwunansHbIe napaMeTphl arperara

T'abaputHsie pasmepsl

Bnyrtpennuit nuamerp

Tunopasmep Macca, xr, obcanHOM TpyOBI CKBa-
arperara ITonaya Hamnop Tok, Mousocrs B MM, He Gonee He Gonee | skuHSBI (He MeHee/HE 60-

Q, m%/uac H, M I, A neuratens, kBt| D L ee), MM

CRS6-10/9X 100 11,6%06 55 1245 68,5

CRS6-10/11X 10 120 14407 55 1335 72

CRS6-10/13X 140 16+08 6,3 1440 78

CRS6-16/8X 16 75 15%0.8 55 1310 68,5

CRS6-16/21X 190 33+15 15 2210 110

CRS6-25/6X 50 13407 55 1220 68

CRS6-25/15X 120 28+15 13 145 1870 96 1501200

CRS6-25/17X 140 32+25 15 2010 102

CRS6-25/19X 145 35%3 15 2110 106

CRS6-25/22X 170 40435 18,5 2310 115

CRS6-25/24X 185 41%3 18,5 2420 121

CRS6-25/26X 25 200 44+4 18,5 2520 122

CRS8-25/3upkX 55 15%1 7,5 1150 79

CRS8-25/4(upx)X 70 18+15 75 1190 79(81)

CRS8-25/5X 90 24+2 11 1305 85

CRS8-25/6npkX 100 30*L5 11 1360 121

CRS8-25/8X 150 37+t 15 1510 130

CRS8-25/15(upk)X 270 65% 30 189 2050 168(184) 200/250

CRS8-25/21upkX 400 90*8 45 2500 221

CRS8-40/7upkX 120 44725 22 1650 159

CRS8-40/11(1pK)X 40 180 66753 37 2000 186(192)

CRS8-40/12upkX 200 76% 37 2055 194

CRS8-65/2X 25 19,515 75 1250 83

CRS10-65/4 AupxX 65 110 65*3 30 1570 215

CRS10-65/4upkX 125 73%35 37 1660 220

CRS10-65/13upoX 390 235+12 110 2950 460

CRS10-100/4upoX 80 75%6 30 1930 238

CRS10-100/51poX 100 100 88*8 37 2065 252

CRS10-100/9upoX 180 156*6 75 235 3010 375 2501301

CRS10-120/3upoX 120 60 6735 30 1760 228

CRS10-120/13upoX 270 270*15 130 4080 536

CRS10-200/3upoX 200 75 125%7 55 2200 272

CRS10-200/4mpoX 100 155+ 75 2375 285

CRS12-160/2upoX 65 93+45 45 1500 250

CRS12-160/3upoX 160 100 135765 65 1700 300

CRS12-160/4mpoX 140 180%13 90 1980 365

CRS12-160/5upoX 175 226+15 110 281 2325 451 301/353

CRS12-200/3upoX 200 105 190+17 90 2400 385

CRS12-250/2upoX 250 70 1558 75 2020 334

CRS12-250/4 upoX 140 27013 130 2900 485

[Ipumeuanue:

1 Cunxponnas uacrora asuratens 3000 o6/mun (50 cl).
2 HomunanbsHoe nuHeitHOe HanpspkeHue tpexdasHoi cetn 380B, 50I'n. JomycTumoe oTkioHenue Hanpspkenus +10%, -5%,
OTHOIIICHHE ITyCKOBOT'O TOKa K HOMHHaJIbHOMY l1myck/I=5.
3 Iomnop mpu PKCIUTyaTayu, He MeHee 1M, a st HacocoB CRS12-200...250 He MeHee 2M.

4 AFpeFaTI)I, HE OTMCYCHHBIC HPK WIN HPO, NU3TOTABJIMBAIOTCA C IJIACTMAaCCOBBIMH pa60th1/I KoJiecCaMH, apMHUPOBAHHBIMHA HE-
PIKaBeroIIeH CTaipio 10 moBepxHOCTM yiutoTHeHus. Arperat CRS8-25 X, CRS8-40 X, CRS8-65 X u3roTaBiuBarOTCs B IBYX

HCIOJIHCHUAX C IIACTMAaCCOBBIMU U HEPIKABCIOUIMMHU KOJIECaAMU.

5 HOHyCTI/IMBIe OTKJIOHCHUIA HaHOpOB n 11oga4 OT HOMUHAJIbHBIX 3Ha‘I€HHﬁ, yKa3aHHBIX B Ta6m/me 1, HE OOJIDKHO HpeBBII_HaTI), JJIA
HAacOCOB C MoTpedsieMoii MomHoCcThi0 MeHee 10 kBT £10% mis nogaun, £8% i1 Hamopa; IS ocTalbHBIX HACOCOB £9% s
noxauu, +7% misa vHanopa (I'OCT 6134). Pabouwmii quama3on arperarta - ot 0,8Q g0 1,2Q.




3 YCTPOUCTBO

Arperar CRS - X (cm. puc. 1) cOCTOUT U3: HACOCHOM YacCTH 103. 1; 3JIEKTPOABUTATES 1103, 2; MPOBOIOB TO-
KOMOJIBOJSIINX 103. 3; KJIanaHa 1mo3. 4; TaOJIHUKH 1M03. 5; KOXkKyXa 3alIUTHOTO 1M03. 6; CETKH 3aIlUTHOM 1103.7.

_ﬂ, MM Tum arperarta ‘ Pl €1 ‘ bl
3 CRS6-10 X 145 | G-2-B-T'OCT 6357
‘hﬁ Jua CRS6-16 X 145 | G-2%,-B-TOCT 6357
ﬂ 4 CRS6-25 X 145 | CII-89-1 TOCT 633
CRS8-25 X; 40 X 189 | G-3-BT'OCT 6357
CRS8-65 X 189 | CII-114-J1TOCT 633
CRS10-65 X 235 | CII-114-A T'OCT 633
CRS10-100 X; 120 X; 200 X 235 | dnanen
CRS12-160 X; 200 X; 250 X 281 | dnanen
/4 é 5 @231

[, MM

200

dianery CRS10-100...200 X dianer;y CRS12-160...250 X

Puc. 1

A 4 MEPBI BE3OITACHOCTH

[Ipu MoHTaXe arperara He0OOXOIUMO COOJIOIATh MPaBUJIa TEXHUKH 0€30MMaCHOCTH, PYKOBOICTBYSICh
MOJIOKEHUSIMHU, M3JI0’KEHHBIMH B JOKYMEHTAaX 110 OXpaHe Tpy/la U TEXHUKE 0€30MaCHOCTH Ha CTPOUTEIbHBIX
paboTax 1o BOJIOCHAOKEHHUIO.

[Ipu 5TOM cnetyeT BBINOJIHATH CIAEAYIOIINEe TpEOOBaHUS:

4.1 K paGoTe MOryT OBbITh TOMYLIEHBI JIMIIA, IPOIIEIIINE HHCTPYKTAX 110 TEXHUKE O€30MaCHOCTH Ha
MOHTa)XXHbIX paboTax. PaboThl, CBA3aHHBIE C ANEKTPHUUECKON YaCThIO, BBITOIHIIOTCS KBAIM(UIIMPOBAHHBIM
MIEPCOHATIOM.

4.2 Bce norbeMHbIe PUCIIOCOOIEHNS, TPUMEHIEMbIE TP MOHTa)KE arperaTa, JOJKHBI UMETh TpeX-
KpaTHBIH 3arac MpOYHOCTH; Mepe]] HadyaloM padoT MOIbEMHBIE TPUCTIOCOOTICHHUS TOIDKHBI OBITh TPOBEPEHBI.

4.3 HapamuBanue u pa300pKy KOJOHHBI BOJOIIOIBEMHBIX TPYO ClieyeT MPOU3BOANUTH TOJIBKO MPU
HAKPBITOM YCThEe CKBAYKUHBI.

4.4 JIns obecnieueHust 6€30MaCHOCTH, IIPU CIIyCKE U MOIbEME KOJIOHHBI BOJONOIBEMHBIX TPYO B CKBa-
KHMHY, HE pEKOMEH/IyeTCs YACP)KUBATh WU HAIIPABIISTH €€ PyKaMH.

4.5 He crnegyeT ocTaBisATh MOAHATYIO KOJIOHHY TpyO Ha BeCy BO BpeMsl IepephiBa B paboTe.

4.6 I1pu moabeMme (crycke) KOJIOHHBI BOJIOIOIBEMHBIX TPYO TOKOIIPOBOSIINE TPOBOAA JOJIKHBI OBITh
CBEpHYTHI B OYXTYy M yJIOKEHBI 3a Mpe/ielaMu pabodeld 30HbI.

4.7 3amperaeTcs OCTaBIATh TOKOIIPOBOIAIINE MTPOBO/Ia HECOOPAHHBIMU B OYXThI 1 HAXOJAUTHCS BO3JIE
HUX BO BpeMsI MOHTaXa U JEMOHTa)ka arperara.

4.8 TopMO3HOE YCTPOMCTBO TPY30IOABEMHOM JICOSIKH JTIOJKHO OBITH B UCIIPABHOM COCTOSIHHIH.

4.9 Kperuienue KOHIIOB Tpoca K 6apabany j1e0eKu U KPIOKY JIOJIKHO OCYLIECTBIATHCS IPU TOMOIIT
3akuMOB. [Ipy TOCTIKEHHH MHHIMAIHFHO BO3MOXKHOTO TTOJIOKEHHUS KproKa Ha OapabaHe j1e0eIKu T0HKHO
OCTaBaThCs Kak MUHUMYM TPH MOJIHBIX 000pOTa Tpoca.

4.10 He cnemyeTt TopMO3uTh OapabaH 1e0eKU BPyUIHYIO, C TIOMOIIBIO JIOMA, OTPE3KOB TPYOBI U T.II.

4.11 JleGenku, npuMeHseMble JJI1 MOHTa)Ka arperara, J0JKHBI HaJIS)KHO YKPETUIAThCS.

4.12 DkcnmyaTanus Tpoca ¢ 000pBaHHBIMU POBOJIOKAMH 3aIPEIICHA.

4.13 Tlpu MOHTa)e U KCIUTyaTalluy CTAHIIUN yIpaBiIeHHsI, He0OX0IUMO coOI01aTh TpeOoBaHUs Oe3-
OTIACHOCTH, U3JI0KEHHBIE B KCIUTYyaTaIl[MOHHON JTOKYMEHTAIUN Ha CTAHIIMIO YIIPABIICHUS.



4.14 Tpu 3aKJIMHUBAaHUHU BOJOIIOABEMHBIX TPYO B 00CaaHOM KOJOHHE, TATbHEHIIIIE MAHUTTYJISIINA C
MOIFEMOM HJTH CITYCKOM arperata JI0JDKHBI ObITh OCTAHOBJICHBI. Y CTPAaHEHHE 3aKITMHUBAHHS IPOU3BOIUTCS
MyTEM MEJICHHOTO BpaIlleHUsI KOJIOHHBI TPYO 10 4acoBO# CTpETIKe.

4.15 MoHTaX TOKOTPOBOISAIINX MTPOBOJOB HA YYaCTKE OT 00CATHON KOJIOHHBI 0 CTAHIINH YIIPABICHUS
PEKOMEHTyEeTCS BBITIOJHATH B 3aITUTHOU TpyOe.

4.16 lns obecrieueHust 3JIeKTpoOe30NacHOCTH YCTAHOBKH 000PY/IOBAHUS YCThE CKBAXKHHBI JTOJIKHO
OBITh 3a3eMiieHO B cooTBeTcTBHH ¢ TpeOboBaHussMu ['OCT 12.1.030. 3a)xuMbl 1 3a3eMIIAIOIINE 3HAKH 110
I'OCT 21130.

4.17 ArperaTsl TOJDKHBI DKCILTyaTUPOBATHCS B aBTOMATHYECKOM HIIM PYYHOM pekumax. TpeOoBaHMs K
CUCTEMaM yTpaBIECHUS U3JI0XKEHBI B TacriopTe. [Ipu sKcIuTyaranuu arperat ycTaHaBIUBaeTCs B CKBAXKUHE U
MIPH JIFOOBIX PEKUMAX AKCILTyaTaIliy OIMACHOCTH JJII 0OCITY»KHBAIOIIIETO TMepcoHaia He npeacrapiser. Ksa-
TUUKAIUOHHBIC TPEOOBAHUS K TIEPCOHATY IS OOCTY)KUBAHUSI CUCTEM YIIPABICHUS U3JI0KEHBI B PYKOBO/I-
CTBax IO AKCIUTyaTallid CUCTEM yIIPABJICHHUS.

4.18 be3omnacHOCTh OT MEXaHUYECKUX onacHocTel (Pa3naBnuBaHue, paHeHHe, pa3pe3aHue Uil pasphlB,
3amyThIBaHUE, yaap, 3aXBaT, BTATUBAHUE U CTUPAHUE) 0OCCIICYMBACTCS IPUHITMIIOM pa3MEIICHUs arperara.
ArperaT pasMmemaeTcsi B CKBaXHHE COOTBETCTBYIOIIETO AMaMeTpa moj 3eMiei. JlocTym oOcayKuBaromero
MepCcoHaia K HEeMY HEBO3MOJKEH.

[IIym 1 BHOparys He MPEICTABIISIFOT OMACHOCTH I 00CTYKUBAIOIIETO TIepCoHaia. Arperat Bo BpeMs
JKCIUTyaTaluu padoTaeT B aBTOMAaTHYECKOM PEKUME U YIIPaBISIETCS TUCTAHIIMOHHO. ATperaT pa3Meniaercs
B CKBOKHMHE COOTBETCTBYIOIIETO JUAMETpPa IO 3eMJICH U TI0JT BOJIOM M HE TIPECTABIISICT OMTACHOCTH ISl 00-
ClIy>KMBaromiero rnepconaia. [loaromy napamerpsl rymMma u BUOpaluu He yCTAaHABIUBAIOTCS.

5 MMOAI'OTOBKA K PABOTE

MoHTax u ycTaHOBKa arperara (cM. puc. 6, puc. 7, puc. §), IOArOTOBKa CKBOKUHBI K IKCILTyaTallun
JOJHKHBI IPOU3BOAUTHCS CHISIUATU3UPOBAHHBIMUA OPTaHU3AIHSIMHU.

5.1 IloaroToBKa CKBaKMHBI.

Jlo yCcTaHOBKH arperata CKBa)KMHA MIPOKAYUBAETCS 10 OCBETIICHUS BOJBI (C LIETBIO YAANCHUS TECKa, My-
copa u T1.11.). [lepen MoHTakoM arperara HEOOXOJMMO MPOBEPUTH COCTOSIHUE CKBAYKHHBI: OTCYTCTBUE CyXKe-
HUH WJIM BBICTYIIOB B CKB)XHMHE, IPOU3BECTH 3aMePbl CTaTHUECKOTr0 YPOBHS BOJbI Herar., 1e0UTa CKBaXKMHBI
1 COOTBETCTBYIOILETO AEOUTY TMHAMUYECKOTO YPOBHS BOAbI Haun., IIIyOMHY CKBaXXHHBI 0 (PUIIBTPA.

Arperar 7151 JaHHON CKBa)KUHBI TOJKEH OBITh MOAOOPaH TaKUM 00pa3oM, 4TOOBI IEOUT CKBAKUHBI OBLIT
00J1bIlIe HOMUHAIBHOM MoAauu arperata (cM. Tadi. 1) He meHee ueM Ha 25%. [1pu ’TOM HOMUHANBHBIN HAOP
BBIOpAHHOTO arperara, JOJKEH MPEBBIIIATh MPUMEPHO Ha 5% CyMMy JMHAMHYECKOTO YPOBHS BOJBI B CKBa-
’KUHE U BBICOTHI MOAbEMA BOJIbI HAJl YPOBHEM 3€MJIM, HEOOXOUMON MOTPEOUTEIIIO.

JlomyckaeTcsi ¢ MOMOIIBIO 3aJIBMKKA U MaHOMETpPa, BXOISIIUX B 000pYy/IOBaHUE 5
CKBXUHBI (CM. prc. 6), IpoccennpoBaTh arperar ¢ 1nejibio odecredeHus padoThl ero B
npenenax pabouero MHTEpBalia HAIOPHO-PACXOAHON XapaKTEPUCTUKH (CM. IPOrpaMMy
HMS Pump Selector, pa3aen 12).

HopmanbHaas paboTa anekTpoaBurarest o0ecreunBaeTcs OXJIaKACHHEeM IepeKadu-
BaeMOU BOJIOHN MPU YCIIOBUU YCTAHOBKH arperara B CKBaKHHE TaKHUM 00pa3oM, YTOOBI >
HWDKHUH TOPEIl YJICKTPOABUTATEs ObLUT BBITIIEC (PHIIBTPA CKBAKHWHBI, KAK MUHUMYM Ha |
METp, a TuaMeTp 00caHOM TPyObl CKBRXKHHBI COOTBETCTBOBAI IMaMeTpy arperata. [Ipu
HEO0OXOIUMOCTH PACIIOJIOKEHHUS arperata B CKBaXKHHE B 30HE (UIIBTPA UITH B CKBAKUHE
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C IuaMeTpoM oO0caaHOH TpyObl OosbIle, 4ueM TpedyeTcs Mo pa3Mepy arperara, Heo0xo- D

MO Ha JBUTaTeNlb YCTAHOBUTH CHELUAIBHBIA KOKYX, IMUTHUPYIOIINNA pa3MePbI COOT- >

BETCTBYIOIIEH CKBaXUHBI. KOXKyX 10JKeH ObITh 3ariyIlleH HaJl CeTKOM, 4ToObI obecrie- %

YUTh MOCTYIUICHUE OXJIAK/IAIOMICH BOJIbI TOJIBKO CO CTOPOHBI JABHUTATENs (CM. pHC. 2). & g
5.2 TToAroToBka arperara K MOHTaxXYy. R
[Tepen MoHTax<oM arperaTa 00s13aTeJIbHO POBEPUTH COCTOSIHUE TOKOIOIBOASILIETO Puc. 2

IPOBOJIA, A TAKKE BU3YaIbHO YOEIUTHCA B OTCYTCTBUM BMSATHH M IEPEKOCOB, KOTOphle ~CXEMa yCTaHOBKH

MOTJIH MOSIBUTHCA B pe3yJibTaTe HEOPEKHOM TPAaHCTIOPTHPOBKH. KOXYyXa Ha arperat

C B Caydae moBpe:KACHUA BbIBOJHOI0 MPOBOAa HACOCA, HAJTHYUA BMATHH H IIEPEKOCOB HA KOP-

NYCHBIX [eTaJIfIX arperata rapaHTuiiHble 0053aTe/IbCTBa 3aBOJA-U3IOTOBUTE/sl NMpeKpaina-
0TCSl.

JlomyckaeTcsi CBepIUTh B KJIallaHe OTBEPCTHE TUaMeTpoM 4-5 MM ISl CITMBA BOJIbI U3 BOJIOMIObEMHBIX TPYO.



5.3 MonTax arperara.

5.3.1 BbIBo/iHBIE KOHIIBI 3JIEKTPOABUTATENSI COETUHUTD MAaKOM ¢ TOKOMOABOISAIIMMHU MPOBOAAMH (IIPO-
BOJIa YCTAHOBOYHBIC IS BOAOTIOTPYKHBIX AnekTpoasurateneit BITIT TY16-705.077-79) u TmarensHo
3aM30JIMPOBATH MOJIMXJIOPBUHUIOBOM JICHTOM B 7-8 CII0€B B MOJIHAXJIECTa Ha iuHe 12-15 cM unu cnenuanb-
HOM MydToii. CeueHre TOKOIOABOISIIETO MPOBO/IA CIAEAYET BHIOMPATh B COOTBETCTBUH C TaOIUIICH 2, OpH-
SHTHPYSICh HA HOMUHAIBHYIO MOIITHOCTB AJICKTPOJIBUTATEIIS MTOIKIIFOYAEMOT0 arperaTa u JJIMHY Kabens oT
arperara Jo CTaHIIUW yIPABIICHUSI U 3aIUTHI.

Tabnuna 2

Mom- 2

HOCTE CedeHne TOKOTIPOBOISAIIETO MMPOBOIA, MM

el 15125[ 4 [ 6 [10 [ 16 [ 25 [ 35 [ 50 | 70 | 95 [ 120 [ 150 | 185 [ 240 [ 300 | 400
KBT’ JnimHa TOKONPOBOASIIETO MPOBOAA (M) IIPH YCIIOBHHU MaJeHUs HanpsbKeHus Ha 2%

3 |57 | 94 [150 223

4 | 44 | 74 | 117 | 175 289

5,5 55 | 87 | 130 | 214 | 336

7,5 41 | 65 | 97 | 159 | 251

11 44 | 66 | 109 | 172 | 263 | 360

13 56 | 92 | 145 | 222 | 303 | 416

17 40 | 66 | 104 | 159 | 216 | 297

22 56 | 88 | 135 | 184 | 254 | 341

32 64 | 98 | 134 | 185 | 247 | 318

37 54 | 85 | 116 | 160 | 215 | 277 | 339

45 72 | 99 | 136 | 183 | 236 | 284

55 80 | 111 | 149 | 193 | 232 | 274

75 84 | 112 | 145 | 175 | 208 | 242 | 288

90 88 | 113 | 136 | 160 | 185 | 219 | 250
110 60 | 81 | 105 | 121 | 166 | 216 | 298
130 78 | 99 | 115 | 136 | 178 | 248

5.3.2 Bomonogpsemuyto TpyOy ¢ mydToii BBepHYTh B marpyOok arperata o ortkasza (cm. puc. 1). ITo
poch0e 3aKa3uuKa 3a OTJENBbHYIO IJIaTy MOTYT IOCTaBISATBCS MEPEXOIHbIC BTYJIKHU (pe3bOOBBIC), a TaKkKe
MEPEXOHUKH € pe3b0bl Ha (haHelr (CM. CaliT U3rOTOBUTEIIS B pasjieiie «JlomoJHUTEIbHOE 000PYI0BaHHEY).

[Tpu MoHTaXe WM JEMOHTaXKe ¢ TpyOaMu arperat yaep>KuBaTh OT IPOBOPOTA 3a HAIOPHBIN MaTpyOOK.
HenponycTumo yaep:kuBaTh arperar 3a pedpa ¢gonaps.

5.3.3 MoHTaXHBII XOMYT 3aKperisieTcs Ha TpyOe y Topia My(Thl U IPUCOECTUHIETCS METAJTUINYECKUMHU
CTpOIIaMH K KPIOKY TPy30IOABbEMHOT0 MEXaHH3Ma, 3aTeM BCE MOJHUMAETCS B BEPTHKAIBHOE TOJ0KEHUE U
aKKypaTHO OIyCKaeTcsl B CKBaKUHY. B pe3b0y My Thl BBOpaunBaeTcsi BTopast TpyOa u T.JI. ArperaT oIyCcKaroT
Ha TITyOMHY HUMXKE TUHAMUYECKOTO YPOBHS, KaK MUHIMYM Ha OJUH MeTp. [IpoBoaa KpenuTh K TpydaM Xomy-
TaMH uYepe3 Kax/Jble 3 MeTpa, NpeABapUTeIbHO 00EpHYB M3O0JIALMOHHON JIEHTOW B MecTax KpermseHus. Bo
BpeMsI IOTPYKEHHUSI HE00X0AMMO 0Oeperarhb MpoBojia oT noBpexieHus. Kononna tpy0, 3akpernsieHHas B onop-
HOM IJTUTE, OITyCKAETCs Ha Topel 00caaHOM TpyObl, OCIE ATOTO BEJETCS MOHTaXK HA3eMHOT0 000pY/I0BaHUS.
[Tocne ycTaHOBKHM arperata B CKBXHHY HEOOXOIMMO MPOBEPHUTH CONPOTUBIICHUE M3OJISIIUH CHCTEMBI TOKO-
MOJIBOJIALIMIA IPOBOJT — arperat, OHO J0JDKHO ObITh He MeHee 0,5 Mowm. Jlanee mpou3BecTH OTKauKy BOJbI Ha
BbIOpOC B TeueHue 30 MUHYT ¢ OTKpPbITOM Ha 1/3 3a1BHKKOH.

5.34 3anpemaercs K KOpPIycy arperata NpuBapuBaTh Apyrue J1eTajiu.

5.3.5 Arperatsl CRS - X MOXHO yCTaHaBIMBAaTh TOPU3OHTAIBHO (CM. pHC. 7). st 3TOr0 HEOOXOIMMBI
KOXKyX OXJIQXKJICHHS 1 KOMIUIEKT MOHTa)KHBI TOPU30HTAIBLHON YCTaHOBKH, KOTOPBIE MOTYT IMOCTABIISATHCS 1O
npoch0e 3aKa3zdyrKa 3a JOTOJHUTENbHYI0 TaTy. [Ipu 3ToM He gomyckaeTrcst BO3eiicTBHE Ha HANIOPHBIH Ma-
TpyOOK arperara Harpy3ok OoT BOJOMNOABEMHON TPyObl, TaK Kak 3TO SIBJISETCS MPUUYMHON MOJIOMKH (cpe3a)
BaJIOB HAacOCa, dJIEKTPOABHTATENS], My(PTHI U JAp.

Onopsl KOMIUIEKTa MOHTaXXHOT'O TOPH30HTAILHONW YCTAHOBKH JIOJIKHBI PacIojlaraThCsi: mepBasi — rmocepe-
JIMHE HACOCHOM yacTH, BTOpas — ocepenHe Koxyxa oxjaaxaeHus. Camu onopbl HEOOX0AUMO KPEMUTh K THY
€MKOCTH, B KOTOPO# OyJIeT pacroJiaratbCs arperar.

TpebGoBaHMs K MOHTAXKY 1OJ1 KAKMM-TTHOO YIJIOM K TOPU30HTAIIBHOM MJIIOCKOCTH (CM. pHC. 8) aHAIOTUYHbI
TpeOOBAaHUAM IPU TOPU3OHTAIBHON ycTaHOBKe. CpeHHiA pecypc U TapaHTUHHBIN CPOK MTPU TOPU3OHTAIBHOM
yYCTaHOBKE yKa3aHbl B pazzene 11.

5.3.6 3anpemaercs BKIIOYATh arperaT HEMOCPEACTBEHHO OT CEeTH.



ArperaT noAKIIOYUTh K JIEKTPUYECKON CETH Yepe3 KOMIUIEKTHOE ycTpoilcTBO CY3 — cTaHIus ynpaB-
JICHUS ¥ 3aIIUTHI UK IPYTHE YCTPONCTBA YIIPABICHUS U 3aIIUTHI 7Sl TIOTPY>KHBIX arperatoB. CtaHIus
yIpaBleHUs JOKHA 00eCeUUTh OTKIIIOUEHUE 3JIEKTPOIBUTATENs IIPU MEperpy3Ke Mo TOKy Ooliee ueM Ha
30%, npu HenoJAHO(pA3HOM PEXKHME PAOOTHI U 10 CUTHAITY JATYMKA «CYXOT0 XO/1a».

JlanHoe ycioBue sBseTCsl 00s3aTeNIbHBIM MPH AKCIUTyaTallMu arperara. Ero HecoOmiofeHue, Takxke
A KaK M JAPYruX TpeOOBaHUI MHCTPYKIMHU, IPUBEICT K yTpaTe rapaHTHHHBIX 0053aTENbCTB 3aBOa-H3-
TOTOBUTEJIA [Iepe]l OTpeduTeseMm.

5.3.7 MoHTax CTaHIIMU yNIPaBJICHUS U €€ TEXHHUECKOe 00CITy)KHBaHUE MTPOU3BOIAUTCS B COOTBETCTBHH C
9KCIUTyaTallMOHHOM TIOKyMEHTalluel Ha Hee.

5.3.8 Jlna npenoTBpaleH st MOBPEkISHUH TOKOMOIBOSALINX IPOBOJIOB ITPU MOHTAaXe arperata ¢ (hiaH-
[IEBBIM COEMHEHUEM HEOOXOAMMO HUCIIOIB30BAaTh OTBETHBIN (hI1aHell ¢ BEIOOPKOM (cM. puc. 1).

HenocpeacrBeHHo nepea BBOJIOM B IKCILIyaTAIMI0 HEOOXOAUMO

BBIKPYTHUTb POOKY U YOEAUTHCS, YTO IJIeKTPOABUIaATEb

MOJIHOCTHIO 3aN0JIHEH BOAOTIHIIEPUHOBOM CMeEChHIO.
IloTepsinHyI0 BO BpeMsi TPAHCTIOPTHPOBKH KMIKOCTH CJIeAyeT
JAOMOJIHUTH NpecHOo# Boaoi. /111 3T0ro He00X0AUMO BHIKPYTUTDH
BTOPYIO IPOOKY M ¢ MOMOIIBIO MACJIEHKH 100aBUTH BOAY (CM. puc. 3).

R Y o

1 — MacneHka
2 ~ Npobka

3 — OTeepcTue
ANA 3anvpa BOAbI

Puc. 3
CxeMa JIOJIMBKHU BOJIBI

BHumaHue
6 TEXHUUYECKOE OBCJYKUBAHUE

6.1 ITyck B paboty.

Bxirouenue arperara npou3BOJUTh TOJIBKO MOCIIE MPOBEPKH IIEKTPUUECKON U MEXaHUYECKOM CXEMBI ar-
perata. KoneGanust HanpsoKeHHsI CETH TPU paboTe AIIEKTPOABHUTATENS HE TOJDKHBI MpeBbImaTh +10% - Munyc
5% ot HomuHANBHOTO. [Ipu Mycke arperarta 3aJBUKKa Ha HAarHETaTEILHOM TPYOONPOBO/IE AOKHA OBITH OT-
KpbITa Ha 1/3.

Ornpeznenenne NpaBUIbHOTO HANPABJICHUS BPAlEHUs arperata Npou3BOUTh U3MEHEHUEM HAINPaBIICHUS
BpallleHUsl pOTOpa JIBUraTells MyTeM IepeKItoueHus IByX U3 Tpex ¢a3z. [Ipu 3akpbIToOi 3a1BUKKE MAHOMETP
OyJeT MOoKa3bIBaTh JIBa PA3IMYHBIX JaBJieHHs. bonbliiee U3 HUX yKa3bIBaeT Ha MPaBUIIHLHOE HAMIPABJICHHE Bpa-
nieHus arperara. [logbem Bojibl pu HOpMaJIbHOM paboTe arperara J10JKeH ObITh OTMEUEH uepe3 1-2 MUHYTHI
MoCJIe MycKa arperara.

VY6enuBiuce, yTo paboTa arperata NpoTeKaeT HOPMAJIbHO HEOOXOAUMO ITOCTETIEHHO OTKPBITh 3aABIKKY
Ha HANOpHOW TpyOe M YCTAaHOBUTH MOJauy BOJBI B COOTBETCTBHH ¢ Tabnuiel 1, obecrieuuB paboTy arperara
B paboveM MHTEpBaje HAMIOPHO-PACXOIHON XapakTepucTuku (cM. mporpammy HMS Pump Selector, pasaen
12). Tok 37eKTpOoABUTATENS HE JOJKEH MPEBHINIATh YCTAHOBICHHOMN I TaHHOTO THIA HACOCA BEITHYUHBI
(cM. Tabm. 1).

Ecnu mpou3BouTenbHOCTD arperara mpeBbIaeT Je0UT CKBaKUHBI, MTOTPEOIIEMBI TOK YMEHBIIAeTCS U
HabJto1aeTcsl HepaBHOMEpHas mojiadya BoJpl. PaboTa arperara B TakoM peXKMME HEJOMyCTHMA.

Ecnu ckBakuHa ¢ XOpOIINM JeOUTOM, HO arperaT dKCIUTyaTUpyeTcsi BHE pabodero ydacTka HarmopHOU
XapaKTePUCTHUKH, TO MPU MAJIbIX HAMOpax MPOU3BOJUTENBHOCTh arperara BO3pacTaeT U OJJHOBPEMEHHO yBe-
TUYHUBaeTCsA MoTpebasieMas MOIIHOCTh U Harpy3Ka Ha paboune opraHbl Hacoca, a mpu OOJBIIUX HAMOpax Mpo-
M3BOJUTENLHOCTD MAJ]aeT U YXyIIIaeTcs OXJIaKIeHUE deKTpoaBuraress. B oboux ciayyasx cHUXKaeTcs Cpok
cirykOBbI arperara.

MaxkcumajibHOe KOJIMYeCTBO BKJIYEHHMIH arperara He J0JLKHO NpPeBbIIATH 6 BKIOYEHUH B
yac. [Ipu 3TOM BpeMeHHOH NMPOMEKYTOK MEXK1Y BBIKJIKYEHHUSIMHU M BKJIYEHUSAMH JT0JIKEH
ObITh He MeHee 10 MuH.

TexHuueckoe 0OCITyKMBaHHE U TUArHOCTUPOBAHHE COCTOUT B €KEJIHEBHOM KOHTPOJIUPOBAHUU BEJIH-
YUHBI TOTPEOIIEMOTO TOKA, TOKa3aHW MaHOMeTpa. He pexe ogHOTO pasza B MecIl CieayeT KOHTPOIUPOBATh
COIPOTHBIICHUE U3OJISALIMH CHCTEMBbI TOKOBETYIIIUI IPOBO/I - IBUTATEINb (TIPH ATOM CONPOTUBIICHUE U30JIALIUT
B XOJIOJHOM COCTOSIHUM JTOJDKHO OBbITh He MeHee 0,5 MOM), a Takke MPOU3BOIUTH 3aMEpP CTaTUUECKOTO U
JTUHAMUYECKOT'O YPOBHEH BOJIbI B CKBXKMHE U MPOBEPATH KAUECTBO OTKAYMBAEMOM BOJIBI.
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Kpurepusimu 0TKa3a arperaToB sIBJISIFOTCS:
- CHHKEHHE 1o1auu Oosee yeM Ha 25% oT (hakTHUeCKOoro NepBOHAYATFHOTO 3HAUYCHUS;
- IPEKpaIleHUE ITOIa4H BOJIbI TPH HATWYHH YHEPTOMMTAHUS Ha BHIBOJAHBIX KOHIIAX JIEKTPOIBUTATEIIS;
- TIPH UCIIPABHOM TOKOIIOJIBOSIIEM KaOelle CHIKEHHUE COMPOTUBIICHUS U30JISIIIMH CUCTEMBI TOKOIIOIBO-
JSTUH Ka0eab — KOPIyC CTaTopa AJICKTPOIBUTATENS B X0JIOAHOM cocTostHUHM HIke 0,5 MOw;
- TIOBBIIICHUE CUJIBI TOKA, MOTPEOIIIEMOT0 AIIEKTpOoABHraTeeM, Oonee yem Ha 25% OT HOMUHAIIBHOTO 3Ha-
YEHUs TpU paboTe Ha HOMUHAIILHOM PEXHME.

B cnyuasx mpekpaiieHusi ojaqu BOJAbI, [UTHTEILHOTO MPEBBINICHUU TOKa (Ha 25% BbIIIIE HOMHUHAILHOTO
3HA4YCHUs1), yMEHBIIICHHUS HaIlopa arperara 0oiee yeM Ha 25% OT SKCIUTyaTalldOHHOW BEIMYMHBI, CHIDKEHUH CO-
npotuBieHus uzossiiun Hioke 0,5 MOwM arperatr cpodHO OTKJIFOYHUTH OT CETH JUIsl BBISICHEHUS IPUYUHBI U TIPH
HEOOXOIMMOCTH JIEMOHTUPOBATb.

Kpurepusimu mpeieTbHOTO COCTOSHUS arperaToB SBISIOTCS:

- JUTSL KaITUTAIbHOTO PEMOHTA: TIPO0O0H M30JSIIIMKM 0OMOTKH CTaTOpa, HE0OXOAUMOCTh 3aMeHbI Oosee 30%
pabodrx OpraHoB Hacoca;
- JUISl CIIMCaHUs: CMENICHUE U JieopMallus jKele3a CTaTopa, pa3pylieHue KOPIYCHBIX JIETajlei arperara.

6.2 IIpu pemonTte oO6MoTKH uctionb3oBatTh nposox ITIIT-B-100 TY 16.K71-024-88.

6.3 PeMOHT (TekyIuii, KaMTaIbHBIN) arperara MpOU3BOIUTh Ha CIICIIHATH3UPOBAHHOM IPEIITPUSTHH.

6.4 Hacoc ycTaHaBnMBaTh Ha 3JIEKTPOIBUTATENb B CIEAYIOLICH MOCIEI0BATEIbHOCTH

1. B nBuraresne, yCTAaHOBJICHHOM BEPTUKAJIBHO, OITYCTHTh POTOP JI0 yIIOpa BHH3.

2. Ban Hacoca mogarth 710 ynopa B CTOPOHY HAIlOpPHOTO marpyOka.

3. [IpunepxuBas Bajl HACOCA B BEPXHEM MOJOXKEHHUH (CM. II. 2), YCTAHOBUTH HAcOC Ha (pIaHel 3JIeKTpo-
JBUTATEJS ¥ 3aMEpUTh pazmep X Mex 1y KOHIIaMH BaJIOB (cM. puc. 1).

4. CHATH Hacoc.

5. YcTaHoBUTE MYy(PTY C IECKOOTOOHHUKOM M IITIOHKY Ha BaJI JBUTATEIIS.

6. YcraHOBHTH Ha BaJl IBUTATEIS MAKET PEryJIMPOBOYHBIX a0 BeicoToit X—0,5 MM 1 auameTpom Ha 1-2
MM MEHbIIIC BHYTPEHHETO AuaMeTpa My(Thl U CETKY 3alIUTHYIO.

7. Ban Hacoca co IIMOHKOW BCTaBUTh B My(TY M CTSHYTh (piiaHIIbI arperara 00JTaMH, MOCIIe Yero yCTaHo-
BUTH 3aIIUTHBIA KOXKYX 1103.6.



7/ YIAKOBKA, TPAHCIIOPTUPOBAHUE, XPAHEHUE U YTUJIN3ALIUSL.

7.1 ArperaTsl MOXHO TPAHCIIOPTUPOBATH KPHITHIM U OTKPBITHIM TPAHCIIOPTOM JII000T0 BHU/a, B COOTBET-
CTBMH C NPaBUWJIaMH [1EPEBO30K I'PY30B, ACHCTBYIOLUIMMHU Ha TpaHCIOPTE JaHHOTO BUaa. [Ipu Tpancnoprupo-
BaHUH arperaTtoB OTKPBHITHIM TPAHCIIOPTOM OHU JIOJKHBI OBITh HAKPBITHI OPE3EHTOM.

7.2 Ilpu TpaHCIIOPTUPOBAHUU arperaToB BO3MOXHOCTh YJapOB UX MEXKAY cOOO0H J0JKHA ObITh UCKIIIO-
YeHa IyTeM MPaBUIIBHOM YKIIAJKH, YCTAHOBKU MPOKIIANOK, YBA3KH arperaToB Mexay coOoil U KperuieHus K
TPAHCHIOPTHOMY CPEJCTBY.

Arperatbl MOTYT TpaHCIIOpTUpOBaThes 1pu Temieparype or —40°C no +50°C.

7.3 B nporuecce morpy3ku U BBITPY3KHM arperaTtoB He JONYCKAaTh UX yJIapoB MEXIy cCOOOM, maJeHHi ¢
TPAHCIIOPTHOI'O CPECTBA, PE3KUX TOJIUYKOB (CXeMa CTpONOBKHU cM. puc. 4). He nonmyckarb 1ojioKeHUH, IIpU
KOTOPBIX arperaTt Mor Obl OABEPIaThCs U3JIOMY.

3anpemaercs NOAHUMATH 000PY/AOBAHME 32 NUTAIOIINH Kaldeb.

7.4 Arperatbl JOJKHBI XPaHUTBCA 110/] HABECOM MJIM B 3aKPBITHIX NOMEILICHUAX C €CTECTBEHHON BEHTH-
nsiuueit pu temmeparype ot —20°C no +40°C Ha paccTOSHUHM HE MEHEe | M OT OTOMUTEIIbHBIX CUCTEM.

7.5 B npouiecce xpaHeHUs1 HEOOXOIUMO 0OeperaTh arperaT U TOKOIMPOBOAIIMI TPOBOJ OT MPSIMOro Jeii-
CTBUS COJTHEUHBIX JIy4eH.

7.6 YTUau3aluy NOJJIeKaT arperarsl, JOCTUTILINE MPEINbHOT0 COCTOSIHUS M HE MOJjIeKallue BoccTa-
HOBJICHUIO (PEMOHTY).

7.7 YTuinzanus arperata mpeaycMaTpuBaeT pa30opKy €ro Ha COCTaBIIAIOLIME MaTepuallbl: cTalb (yrie-
POJIUCTYIO U JIETUPOBAHHYIO), IBETHBIE METAILIbI (ME/1b), IJIACTMACCY U MOCJIEIYIOIIYIO cady UX Ha BTOpUY-
HYIO 1epepaboTKy B YCTAaHOBJICHHOM MOpPSKE.

7.8 Ilpu TpaHCIOPTHPOBAHUM M XPAHEHUH B TOPU3OHTAIBLHOM IOJ0XKEHUH HEOOXOAUMO IIPUMEHSITH JIO-
KEMEHTBI, PACKJIMHUBAHUE U JAPYTUE 3JIEMEHTHI ISl IPEAOTBPALLEHUs CAMOIIPOU3BOJIBHOTO TepeKaThIBaHUS
arperaros.

7.9 Peanu3zaius arperaTtoB IpOM3BOJUTCS HA OCHOBAHMU JIOTOBOPHBIX OTHOIIeHUH. CrienuainbHble Tpe-
OOBaHMS K peanu3aliii OTCYTCTBYIOT.

;

Puc. 4
Cxema CTpOIIOBKH



8 MAPKUPOBKA

Tabmmuka Ha arperare (CM. pHC. 5) TOKHA COAEPKATh CIEAYIOIINE TaHHbIC:

— Haanuck «Craenano B Poccumy;

— €IMHBIN 3HaK O0palleHus MPOAYKIIMU Ha PHIHKE FOCYJapCTB-WIEHOB TaMOXEHHOTO COI03a;
— HaUMEHOBAHME WJIK TOBAPHBINA 3HAK MPEANPUITHSI-U3TOTOBUTEIIS,

— o003HaYeHHe arperara;

— HAIpsDKEHUE CeTH;

— HOMUHAJIbHYIO MOIIIHOCTb JIBUTATEJIS;
— HOMHUHAJIbHBIN TOK;

— nojiavy;

— Hamop;

— Maccy arperara;

— JIaTy BBIITYCKA;

— CEpUITHBII HOMEp arperara;

— HOMEp TEXHUYECKUX yCIOBUII;
— THII 3JIEKTPOJIBUTATEIS;
—yucno (a3 u coenuHenue Pas;

— CTeleHb 3alluThl, o0ecneunBacmas obomoukamu (kox IP);

— KJIaCC HarpeBOCTOMKOCTH;
— HOMMHAJIbHAS 4YaCTOTA CETH
— CHUHXPOHHAsl YaCTOTa BPAILICHNUS;

— HOMUHAJIbHBIN KO3 (UIIUEHT MOIITHOCTH;

— KII/I snexrpoaBurares;

— MaKkCHMaJlbHas TemMIepaTypa BObI;
— Macca JIEeKTPOJBUTaTeIs;

— HampaBJIEHUE BpaIICHUS.

CpenaHo B Poccun

EAL o ommaanacoc (I
ArPErAT CRS 6-10/13X

Q 10m 3/4,H 140 m, macca 78kr AMT3.246.001TY
[AN 6-6,3xx, 3-380 B, 50 'y, 6,3kBT, 16A
IP 68 Cos ¢ 0.83, KNM 77%, macca asuratens S6kr
CUHXPOHHas YyacToTa BpalleHus 3009 06/MUH.

knacc HarpesocTovkocTu 60, t Bogbl 30 C

HINIIANN 032026

26042168305252

—_—
narta uarotoenexHun

CeDMMHbIM HOMED

Puc. 5
[Ipumep dupmeHHOM TaOTUIKH

9 KOMILVIEKTHOCTbD
1 Arperat CRS - X I w.
2 TTacopr AMT3.246.008 T1C 1 mT.

10 CBUAETEJIbCTBO O ITPUEMKE

Arperatr CRS

X

3aBOJICKOI HOMED

COOTBETCTBYET TeXHUYECKUM ycaoBusIM AMT3.246.001TY u npusHaH rogHbeIM I SKCILTyaTal|y.

M.IL

Jara npuemku

13

20 T

[TpencraButens OKK
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11 TAPAHTHUU N3I'OTOBUTEJIA

11.1 Ha3HnadyeHHBIH CPOK CITY»KOBI IO CIIMCAHUS arperara 3 roja.
Cpennuii pecypc 10 IepBOro KaluTaJIbHOIO PEMOHTA, 4, HE MeHee 25 000.
Cpennuii pecypc 10 IEPBOro KalMTAILHOIO PEMOHTA IIPY FOPH30HTAJIBLHOM YCTAHOBKE, 4, HE MEHEE -
7000.

ITo ncreyeHnn naHHBIX MMOKA3aTeIed arperaTsl U3bIMAOTCS U3 DKCIUTyaTaluu U IPUHUMAETCS PEILIEHUE O
HaIPaBJICHUU B PEMOHT WM yTuiu3auuu. Kputepuu npeneinbHOro cocTosiHus yka3ansl Boile. He nomycka-
€TCsI UCIIOJIB30BAHME arperaToB He 110 Ha3HAYCHHUIO.

11.2 UsroroBuTens rapaHTUPYET HAZCKHYIO U Oe3aBapuiiHyro paboTy arperara npH yCIOBHU IPAaBUIBHOTO
MOHTaXa ¥ 00CIIyKUBaHUs €r0 B COOTBETCTBUHU C TPEOOBAHUSAMHU.

lapanTuiiHBI CPOK SKCIUTyaTallMy arperara ycTaHaBiIMBaeTcsl 12 MecsieB co JAHS BBOJAA arperaTra B dKC-
IUTyaTaluo, Ho He 6osee 18 mecsueB co IHs OTIPy3KHU C 3aBOJA-U3TOTOBUTEIISL.

lapanTuiiHblii CPOK IKCIUTyaTallMK arperara npu rOPU30HTAIbHOI YCTaHOBKE - 6 MECSIIEB CO THS BBOZA
arperara B HKCIUTyaTallo, HO He OoJiee 9 MecALEeB COo AHA OTIPY3KHU C 3aBOJAa-U3TOTOBUTEIS.

11.3 ITorpeOurens 00s13aH BECTH TOUHBIN YUET HapaOOTKU U YCIOBUH IKCIUTyaTalluy arperara, 3aHOCs UH-
dhopmaruio B paznen “CpeneHus 00 yCIOBUSAX dKCILTyaTalluu arperara’.

[IpennpusTue-u3roToBUTENL HE IPUHUMAET IPETEH3MH 110 KAYECTBY arperatoB 0e3 NpeacTaBiIeHUs CBEle-
HUI 00 yCIOBUAX UX SKCIUTyaTalllu.

11.4 'apanTuy U3rOTOBUTENS IPEKPAIIAIOTCS B CIIyvae:

a) pa30opKHu arperara moTpeouTeIeM;

0) sKcIUTyaTanuu arperata 0e3 KjiaraHa Hacoca;

B) MONIaJIaHMs B arperar 1ecka, IJIMHbI, TBEPIbIX MaTepUaJIOB;

I') BKJIFOUEHUS arperara, He3arnoJHEHHOTO BOAOM;

1) HAJIMYMS MEXaHUYECKUX MOBPEXKICHUH 3JIEKTPOIPOBOJIa U KOpITyca arperara;

€) HaJIM4us IOCTOPOHHUX JIeTallel, IPUBAPEHHBIX K KOPIYCy arperara;

) KCIUTyaTaluy arperara 0e3 CTaHLMU YIPABICHUS U 3aILUThI;

3) OTCYTCTBHS acIopTa Ha arperar;

1) OTCYTCTBHS aKTa Ha CKBa)XMHY B TEUEHHUE KaJIEHIapHOTO IoJla SKCILTyaTallly arperara.

K) UCIIOJIb30BaHUs JJIs yIIPaBJIEHMsI arperaTaMi 4aCTOTHBIX IIpeoOpazoBaTeeil, 6e3 CTpororo Bbl-
IIOJIHEHUS PEKOMEH AN TPUIIOKEHUS A ;

J1) HEBBITIOJTHEHHSI TpeOoBaHuH myHKTa 5.3.5.

12 KOHTAKTbBI U3IrOTOBUTEJIA

ITOYTOBBIE: 303850, OpnoBckast 001acTth, T. JIuBHseL, yi. Opnosckas, 250, AO “JluBubiHacoc™.
E-mail: info@livnasos.ru

Od. caiit: http://www.livnasos.pro

ITporpamma HMS Pump Selector: https://livnasos.pro/programma/

TEJI/®AKCBI: npuémnast (48677) 7-76-01
OTJIEN OTTPY3KHU (48677) T7-76-15
KOHCTPYKTOPCKHIA OTAET (48677) T7-76-17
OKK (48677) T7-76-14

Caift npennpusTus [Tporpamma HMS Pump Selector
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13 BO3MO’KHBIE HEUCITPABHOCTHU, MTHUEHJAEHTBI, KPUTHYECKHUE
OTKA3BbI, ABAPUM U JIEMCTBHS IEPCOHAJIA JIJISI UX YCTPAHEHMUSI

HaumeHnoBaHue HencnpaBHO-
CTH, BHEIITHEE TIPOSIBICHNE U JI0-
MOJIHUTETBHBIE PU3HAKU

BepositHas npuunHa

JleiicTBUA epcoHana

Arperar He 3aIycKaeTcs

OTcyTCTBYET HANPSDKEHHE B OJ1-
HOM (hasze WiIv B LIEIH yIpaBJie-
Husl. [Imoxoii KOHTaKT (a3.

OTKITIOYNTH arperaT OT CETH. 3a9H-
CTHTh TIOXOW KOHTAKT (a3, coeiu-
HUTH OOPBIB JICKTPHUYCSCKOM TIETTH.

Huskoe HanpsikeHue B 3JEKTPO-
CETH WU OOJIBIIOE TIaJICHUE
HaIpPSKEHUS TIPU 3aITyCKe.

OTKITIOYNTE arperar ot ceTu. Boc-
CTaHOBUTH HANPSKCHUE ICTTH TTPH
3aIrycKe.

[Ipo0Ooit u30IAIHH TOKOIIPOBO-
JIAIIETO MPOBOIA WM 0OMOTKH
3JICKTPOJIBUTATEITS.

OTKITIOYNTE arperat ot ceTu. Haitn
MecTa mpo0osi, yCTPaHUTh Ae(PEKTHI
B H3O0JISAIIAN.

OTpeMOHTHPOBATH OOMOTKY CTaTOpa
ABUTATEJIA Ha CIICHUAIIN3UPOBAHHOM
TIPEATIPUSTHU.

Arperar paboTaet, HO HE T0-
JTaeT BOAY WJIM YMEHBIINIIACh
nojava.
AMIiepMeTp MoKa3bIBaeT MOHU-
JKEHHYIO BEJIMYMHY TOKA.

Potop arperata Bpamaercs B
00paTHYIO CTOPOHY.

[IpoBepbTe HanpaBiIeHNE BpaICHUS
poTopa B COOTBETCTBHU ¢ pb mac-
nopra.

JlMHaMHU4YeCKUi ypOBEHb BOJbI B
CKBa)XKMHE IIOHUXKAETCS J10 BCa-
CBIBAIOIICH CETKH, B HACOC
HAa4yMHAET M0NaJaTh BO3AYX.

IIpoBepbTe TMHAMUYECKUH YPOBEHb
BOJIbI B CKBXXUHE, IIPU BO3MOKHO-
CTH 3ariayOuTe arperar Ui yMeHb-
LIUTE N0Jady, IIEPEKPHIB 3aIBUKKY.

VYTeuka BOJBI B BOJOIOABEM-
HBIX TpyOax (CINBIIIEH IIyM OT
NaJieHusI BOJBI B CKBAKUHE MTPU
OCTaHOBKE arperara)

OTKIIIOUUTH arperat OT CeTH. Y cTpa-
HUTC YyTCUKY BOJDI.

Cpe3 Basia Hacoca WY IITMOHKH
B COEJIMHUTEIBHON MydTe.

OTKJII0YNTH arperaT OT CeTH. YCTpa-
HUTC HCUCIIPABHOCTD.

3acopeHa ceTka

OTkIr0unTh arperat ot cetu. Ouu-
CTHUTH CETKY.

N3Hoc pabounx opraHoB Hacoca
Y YIUIOTHEHUH M3-3a MOTIa/IaHHs
TBEPAbIX YaCTHUII.

OTkirounTh arperart ot cetu. [Ipo-
BECTH PEBH3HUIO arperara 1 3ame-
HUTH U3HOIIICHHBIC ACTAJIU.

ArperaT notpeOIIsieT MOBbIIIIEH-
HYIO MOIITHOCTb, cCpa0aThIBaeT
3allMTa CTAHLIUHN yIIPABJICHUS

Arperat pa0oTaeT 3a npezne-
JaMy pabovero MHTepBaia
HANIOPHOW XapaKTEPUCTHKH 110
nojave.

[IpoBeprTe monauy, npu HeoOX0AHU-
MOCTH YMEHBIINTE C TOMOIIBIO 3a-
JIBUKKH (YBEIUYBTE HAIOP, Mepe-
KPBIB 33JBHXKOW BOJIOBON).

Tlocne kpaTkoBpeMeHHOM pa-
0O0THI arperara cpabaTbIBaeT 3a-
LIUTA CTAHIIUY YIIPABICHHUS.

Crannus yrpaBieHHUS HE COOT-
BETCTBYET arperary Io MOIITHO-
CTH

OTKIIIOYUTE OT CETU. 3aMEHUTD
CTaHITUIO YIIPABIICHUS.

3aTupanne paboInx OpraHoB
Hacoca 10cje HeNPaBUIbHON
cOOpKH BO BpEeMsl pEBU3HUH.

OTkirounTh arperart ot cetu. [Ipo-
BECTH Pa300pKy Hacoca U JIBUTaTelIs
1 yCTPaHWUTh 3aTUPAHHUE.
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CBEJAEHUA Ob YCJIOBUSAX SKCILNIYATAIIUA

1.Mapka arperata CRS X 3aB.Ne

JlaTa BBIITYCKa

2.Jlata mycka B 3KCILTyaTalHio

3.HaumeHnoBaHue opranu3zaiuy, NpOU3BOAMUBILENH MOHTAX arperara

4.I'nyOuHA CKBaXUHBI, M

5.I'myOuna ycTaHOBKHM arperara B CKBaXXHUHY, M

6.CtaTuyeckuil ypoBeHb BOJIbI B CKBOXKHUHE, M

7.Jle6UT CKBaXKHHBI, M>/4

8.I[I/IHaMI/I‘ICCKI/II71 YPOBCHBb BOJbI B CKBA’KHUHC, COOTBGTCTBYIOH_[Hﬁ ,Z[e6I/ITy, M

9.COI[ep)KaHI/IC MCXaHUYCCKUX HpHMeceﬁ B BOJC, % 110 Macce

10.IToka3aHus MaHOMETpA, KIc/cM?

11.ITokazanus amnepmerpa, A

12.®akTrueckoe HanpsKeHue cetu, B

13.3HayeHue COIIPOTUBJICHUA U30JISIUU CUCTCMbI TOKOBGI[yn.[Hﬁ MpoBOA — ABUT'ATCJIb IEPE IICPBBIM 3aIlyC-

KoM B paboty, MOm

14.Mapka, ceueHHe U AJIMHA TOKOIOJIBOASILEr0 Kabes

15.Mapxka cTaHIMM yIIpaBICHUS

16.HapaOoTka arperara /10 oTKasa, 4

17.YcnoBus pabotsl (paboTa Ha MHAUBUAYATBHBIN WA OOIIHI TPyOOTPOBOT)

18.BHenHee nposiBiIeHNE 0TKAa3a,

19.HaumeHoBaHKE U aipeC IKCILTyaTUPYIOIIEH OpraHu3aliu

20.duametp oOcagHOM TPyOBI

21 .I[OJ'DKHOCTB, (I)aMI/IJ'II/ISI U IOAIHCH JIMIA, OTBECTCTBCHHOI'O 3a SKCIUTyaTalluI0 arperara

22.Buj ycTaHOBKM arperara

13
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MIPH 3KCILTyaTalluy arperara

00s13aTeNbHO.

/ . S HI1 — BrIcoTa nogbeMa BOAbI HaJl yPOBHEM 3EMIIH
S H2 — cratnueckuii ypoBeHb

/ H3 — qunamuueckuii ypoBeHb

/ \g H4 — noka3anus MmaHOMeTpa B M BOJ. CT.

/ / HS — rmy6una ycraHoBKu arperata
/ Z. BricTaBuTh IpH MOMOIIH 33BUKKH 1103.3 JaBJICHUE

Ha MaHOMETPC 103.2 paBHOE:!
....... i i H4=0,95H-H3-Hy,

rae H — HoMuHanbHBIN Harop arperara

o /Todngp (T min)

H, — motepu Hamopa B BOJOTIOTLEMHOM TpyOe

Puc. 6
Cxema MOHTa)Ka arperara ¢ yKa3aHhueM BBICOT JIJIst
3arosHeHus JrcTa «CBeeHus 00 YCIOBHSX dKCIUTyaTalluim)
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KOXYX oxXnaxgeHusa arperart BoagonoaAbLeMHanA prﬁa

Y

° =T

KOMMIEKT MOHTaXHbIN
rOpU30HTaNbLHOM YCTAHOBKMU

Puc. 7
Cxema TOpHU30HTAILHOTO MOHTaXa arperara.

min 1 m

TIETER)
L=h=

) SN N

lonycmumoe
NO/IOXEHLE

Hedonycmumoe
N0/10XEHUE

Puc. 8
VYcnoBust A1t TOPH30HTAIBHOTO MOHTaKA
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[Ipunoxxenne A

TpeGoBaHus MO MPUMEHEHHIO MTPe0OpPa3oBaTesieil YaCTOTHI AJIsl CKBAa)KMHHBIX arpe-
raroB tuna CRS - X.

[Tpu pabote ckBaxkuHHBIX arperatoB Tuna CRS - X ¢ npeobpaszoBarenssMu 4acTOTHI CIEAYET COOII0IaTh
CIIeyoIre TpeOOBAHMS:

- 17151 o0ecreyeHusl 10CTATOYHOI0 OXJIAKIeHH S 3JIeKTPOABUIATe IS, HACOC J0JIKeH padoTaTh B pa-
0oueM qUaNa3oHe, ero MoJaava He J0/LKHA CHUKATHCS 00s1ee yeM Ha 20% oT HOMHHAIBHO# (HanmpuMmep,
st Hacoca CRS6-10 X no 8 m3/4). PekoMeHtyeTcst ynpaBlIeHHE arperaToM IPOU3BOANTH HE MO PacXoiy, a
o JaBJieHuro. [Ipu 3TOM mojaua MOKET CHIKATHCS HUKE YCTaHOBIEHHOTO ypoBHS. [lodTOMY HE00X01uMO
YCTAaHOBUTD AATUYHK (peJie) MOTOKA *KUAKOCTH, KOTOPBII OTKIII0YaI Obl JIEKTPOJIBUraTeINb IPU CHUKEHUU
10J1a4X HIDKE pabodvero JAuana3zoHa Wi ¢ MOMOIIBIO PacX0oJ0Mepa YCTaHOBUTH JIaBJICHUE. TIPH KOTOPOM
HACOC JIOJDKEH OTKJII0YaThCS;

- 17151 3a1IMThI 00MOTOK JJIeKTPOABUraTeIeil 0T meperpesa, pacIuiaBlIeHUs U30JISAIUU U ee po0os pe-
KOMEH/IYETCSl YCTAHABJIUBATH TEPMOJAATUYHNK, OTKJIIOYAIOIIUI JBUraTe/] b PHU Temneparype Boime 70°C.
IMoak/Il0ueHne MPOBOAOB 1ATYHKA, OCYIIECTBJISTH COTJIACHO TPEOOBAHUSIM, MPUBEIEHHBIM B

PYKOBOJCTBE 110 IKCILUIYaTAIMH HA CTAHIUIO ynipaBjenus (cM. puc. 9);

- 17151 HOPMAJILHOI PadoThI PATHAIBLHBIX U YHOPHBIX MOAIIMITHUKOB CHHXPOHHAS CKOPOCTh Bpa-
IIEeHHUsT BaJIa YJIEKTPOABHUIaTe sl 10J1’kHA ObITh He MeHee 1800 06/mun (30 I'm);

- 17151 31U ThI IBUTATEJIsl HACOCA OT BHICOKOYACTOTHBIX HMIYJIbCOB HANPSKEHUSs, KOTOPHIC MOTYT
MIPUBECTH K MPEXKIEBPEMEHHOMY HU3HOCY U MPOOOI0 U30JIALUN OOMOTOK, TP OOJBIION ATMHE COSAMHHUTEIb-
HOTO Ka0esst MeXAy 2JIEKTPOIBUTaTeIeM U peoOpa3oBaTesieM, He00X0AMMO YCTAHOBUTH (PUILTPBI:
¢bunsTp du/dt mnu cunycouaanbHbIH GUILTP. PexoMeHaIMH 110 TPUMEHEHUIO COOTBETCTBYIOINX (DUITb-
TPOB CJICYET YTOYHSATH Y TPOU3BOIUTEIICH YaCTOTHBIX ITPHUBOJIOB.

- BpeMsl pa3roHa/TOpMOsKeHHs JIEKTPOABUTaTe/Isl He 10JKHO MPeBbIATh 3 CeKYH/bI.

B cBsi3u ¢ Tem, uTo pa3dop BoabI U3 OamHU POKHOBCKOTO OYEHh HEPABHOMEPEH, a JUIS OXJIAXKICHUS
AIEKTPOABUraTENS [0/1a4a Hacoca He JJOJHKHA YMEHBIIATHCA HUKE YCTAHOBICHHON BEJIMYMHBI, HEBO3MOXKHO
HCIOJIb30BaTh YaCTOTHBIN IIPe0Opa3oBaTeNb 0€3 MPOMEKYTOUHON HAKOIMUTEIIBHON €MKOCTH WJIH THAPOAKKY-
MYJIATOpa COOTBETCTBYIOIIEH EMKOCTH, T.K. JJI TOr0 HE0OXOUMO OpraHN30BaTh MPUHYIUTEIBHOE OXJIa-
KJICHHUE DJICKTPOJIBUTATEIIS B CKBKMHE. MOXKHO TaK)Ke MCIIOIh30BaTh OOBIYHYI0 €MKOCTh U M3 HEE M0/1a-
BaTh BOJY C MOMOIIBIO0 Hacoca TuMa /| ¢ 4acTOTHBIM mpeoOpa3oBaTenieM.

Taxxe Hy>KHO TOMHHTb, YTO MPU HAIWYUH OOJBIION CTATUYECKON COCTaBIISIONIEH B HAIOPHOM XapakTe-
PUCTHKE CHCTEMBI, IPUMEHEHHE YACTOTHOTO PETYIMPOBAHMS HE MOBBIIIAET SKOHOMHUYECKYIO 3P (HEKTUBHOCTh
CKBOKUHHBIX HACOCOB, a JIMIIb MTO3BOJIIET YMEHBITUTH 00BEMBI i COOTBETCTBEHHO ra0apUTHI TPOMEKYTOU-
HBIX EMKOCTEH, a TaK)Ke YMEHBIIUTH THIPABIMYECKUE YIapbl B CHCTEME.

KpaCHbIN Oensin
to ;
benvin  Benwiit KpacHbIi  KpPacHbIN
7]
tO
tO
Puc. 9

Cxema BHYTPCHHHX COG}.‘LI/IHCHI/Iﬁ IMpoBOJAOB 3-HpOBO,IlHaSI



Cnucok cepBucHbBIX LeHTPOB AO «JIuBHBIHACOCY

Anpec

HanmeHnoBaHue opraHuzaiuu

KonTakTel

443047, r. Camapa, yn. TamOoBcKas, 1. 2

8(846) 264-57-07;

1 (nocénok Kpsx) 000 «CamapacrernpeMKOMILICKT samsrk@yandex.ru
390023, r. Psi3anb 8(4912) 62-10-10,
2 ’ ’ nu .
npoesn SI6moukosa, 1. 8JK OO0 U «Cantexniocy info@stp62.ru
8(3522) 250-777
3 640022, r. KypraHn, yin. Omckas, 1. 86A UII IMo3guskoB A.A. kurganburvod@mail.ru
630015, r. HoBocubupck, gidroagregat_nsk@mail.ru
4 yi1. TpukotaxHas, 1. 47b OO0 «mapoarperar 8(383) 279-06-21
8(4862) 43-62-95,
5 | 302040, r. Open, WII Conukos O.T. 8(903) 883-17-55,
yi. M. I'opekoro, a. 50A, kB. 8
orel-nasos@rambler.ru
628606, r. HuxHEBapTOBCK, 8(3466) 63-30-58
AO «H .
6 v, ABHATOPOB, 1. 27 3A0 «HuxHEBapTOBCKPEMCEPBHUCH info@nv-rs.ru
7 141801, MockoBckas 001 T. JIMHTPOB, 000 PTH «Taparm 8(968) 612-92-77
Kospurunckoe miocce, 1. 24 rgn-13@yandex.ru
8 352394, KpacHonapckuii Kpanv, VT Tpurep 1O 1. 8(86_138) 7-53-24_
r. Kponotkun, nep. Kazaunckwit, 1. 6 service.yura@mail.ru
8(8172) 27-66-15,
9 | 160014, r. Bomorga, yn. Cammepa, 1. 64 UIT Cunopenkoa A.H. 27-42-06
info@remsnab35.ru
10 140477, MockoBckas 00i., 11. Ilecku, 000 «Peraxor-ceppucy 8(496) 617-49-46
yi. 1-s1 3aBojckast, a1. 1b renakom-s@yandex.ru
11 | 392000, r. TamboB, yu. Jlageiruna, a. 14 HII Batumes M.B. g\(/:;;azr;ﬁgzgg’
153511, BanoBckas 00I., 8(4932) 26-40-64,
12 HITH A. .
WBanoBckuii p-oH, a. Jlepsduxa, 1. 48 mkonacs /| ivrem37@yandex.ru
352382, KpacHomapckwii Kpaif, 8(86138) 6-50-34,
13 r. Kponotkus, yi. Apmasupckast, 1. 11 M Kporosa I'.H. yin70@list.ru
14 271116, 3anopoxckas 001., T. bepasHck, 000 (BepsHCKHe HACOCHD 8(990) 025-92-49
yi1. Bonontepos, . 59 sales@bn-nasos.ru
403003, Bosrorpanckas 06:1., m.r.1. 'opo- " . | 8(8446) 83-43-46
15 auue, yi. I'maporexauyeckas, 1. 9 OO0 "Boarorpazpenicens0ypsoa vodavolgograd@mail.ru
8(918) 987-12-63
.H 7
6 | >>27¢0. r- Hovopoceuier, 000 «Aksa-I0r Hosopoccniici» | 8(8617) 67-11-23
c. llemaonuna, yn. 'opekoro, a. 71" )
zip@aquayug.ru
297000, Pecny6nm<va Kpbim, 8(978) 754-20-52
17 | orr. KpacHorapuetickoe, UII Ucaes U. U. . .
. 10_impuls@mail.ru
yi. Ctpouteneit, a. 11A
18 450095, Pecriybinka barmkoprocraH, 000 <A 8(347) 281-65-13
r. Ya, yn. Kunensckas, 1. 2 («/ATPOBOKOM» nasos@ufanet.ru
8(8344) 32-20-80,
1g | $1272 Pecnyansa Moprosus 1 Kpae-| oy 8(027) 640.34-22,
ACK, iep. Jup o rbkhi@yandex.ru
24 P K
7 v300, ecmyOmmka BIpFI)I3fTaH, ) 8(996) 312 63-30-12;
20 | Yyiickas 0611., ATaMeIuHCKHH p-H, UII lHatypusiii A.A. .
shataa@mail.ru
c. JlebenunoBka, yi. CeBepHas, 1. 2a
050014, Pecrrybnmka Kazaxcran, 8(727) 259-89-17,
21 AO «Kener»

r. Anmartsl, yi1. bokeiixaHosa, a. 233

info@kelet.kz

Nudopmanust o ceprcHbix enTpax AO «JIuBHBIHACOC» pa3MeriieHa Ha caiite https://livnasos.pro/centers/

OOGocHOBaHKe OE€30ITaCHOCTH pa3MeleHo Ha caiire https://livnasos.pro/documents/
Crmcok pernoHalbHbIX npezactaButebetB AO «JIuBHbIHACOC» https://livnasos.pro/dilers/

18



mailto:samsrk@yandex.ru
mailto:info@stp62.ru
mailto:kurganburvod@mail.ru
mailto:gidroagregat_nsk@mail.ru
mailto:info@nv-rs.ru
mailto:rgn-13@yandex.ru
mailto:renakom-s@yandex.ru
mailto:nasos@ufanet.ru
mailto:shataa@mail.ru
mailto:info@kelet.kz

19



20



