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/A NUBHbLIHACOC

CpoenaHo B Poccumn

ATPET'ATDBI QJIEKTPOHACOCHBIE
HEHTPOBEXHBIE CKBA’KUHHBIE
THUITA CRS

[TACIIOPT

(PykoBOJICTBO MO 3KCILTyaTaInm )
AMT 3.246.007 11C

EA

BHUMAHUE

Arperatsl noasepratoTcs 100% KOHTpoOII0, M 3aBOJ TapaHTUPYET UX Pa-
00Ty 0e3 mpeaBapUTEIIbHBIX UCIIBITAHUM Y TOTPEOUTEIIS.

B arperare ucnonb3yeTcs 3JIeKTpOABUTaTElb, TEPMETHU3NPOBAHHBIN C TOMOIIBIO TOPIIE-
BOro yruiotHeHus. [lepen 3amyckom arperara HEOOXOUMO MPOBEPUTH YPOBEHb BOJOTIIH-
LIEPUHOBOM CMECH B 3JIEKTPOABUTATEIIE U TIPU HEOOXOAUMOCTH 10yuTh. [IpoOka aiis 3a-
JIMBKY HAXOAMUTCS B BEPXHEH 4aCTH AJIEKTPOBUTATENS.




BHumaHue!
DKCIUTyaTalys arperaroB BHE pab0OYuX MHTEPBAJIOB HAIOPHOM XapaKTEPUCTUKHU
(cM. mpusioxkeHrue A) IPUBOJUT K CHUKEHUIO CPOKOB UX CIIY>KOBI.
[Ipexne yem Bbl BBeieTe arperar B 3KCIUTyaTalyio, mpocuM Bac nmoapoOHo o3Ha-

KOMHUTBCS C COZICPKaHNEM HACTOSIIETO aciopTa.

Co0uroieHre HAIIMX PEKOMEH/IAIU MO3BOJUT BaM Mpon3BOIUTH Ka4E€CTBEHHYIO
AKCILTYaTaINIO U3/ICIIHS.

He nonyckaercst coBmecTHast paboTa IByX U Oojiee arperatoB Ha €UHbIN HaMop-
HBIN TPyOOIpoBO/I 0€3 YCTAaHOBKH MPUOOPOB KOHTPOJIS, PETYIIMPOBOUHBIX 33]IBHKEK,
PacUYETHBIX JAHHBIX WM MPOEKTa, 00ECIEUNBAIOIINX PAOOTy arperaroB B HOMUHAJIbHBIX
pexuMax.

1 OBIIUE CBEJEHUSA Ob U3JIEJIUN

1.1 Arperatbl 2JIEKTPOHACOCHBIC IICHTPOOCIKHBIC CKBAXKMHHBIC JIJIST BOJIBI THIIA
CRS (manee arperatsl) nmpeaHa3HaYeHbI TS [TOIbeMa BOJIbI U3 aPTE3MAHCKUX CKBAKUH C
IEJIbI0 OCYIIECTBIICHUS BOAOCHA0KEHHUS, OPOIICHUS M IPYTUX TOI0OHBIX pabOT B COOT-
BETCTBYIOT TeXHUUYECKUM ycinoBusiMm AMT3.246.001TY.

1.2 Arperatr CRS npencrasisieT coboit arperat, COCTOSIIIAN U3 IEKTPUIECKOTO
JIBUTATEJISI, HACOCA U JIP. BCIIOMOTATEIbHBIX y3JI0B.

1.3 Arperar CRS npegna3zHaueH i MOAbEMa BOJIBI C O0IIeH MUHEpaTu3aiue
(cyxoii octaTok) He 6onee 1500 mr/i, ¢ BogopoaHbM niokasareneM (pH) ot 6,5 no 9,5,
TeMriepaTypoit 10 25°C, MaccoBOil 10J1€i TBEPIbIX MEXaHUYECKUX TIPUMECEl — He Ooiee
0,01%, pa3mepom He 6oiiee 0,1 MM ¢ comepkaHreM XJIOpUIOB - He Oosiee 350 Mr/m, Cyb-
dartoB - He 6osee 500 mr/n, cepoBoOpoa - HE OoJee 1,5 mr/.
Ceptugukat coorerctBust TP TC 010/2011 «O 6e30omacHOCTH MaluH U 000pyAOBa-

HUSD»
Ne EASC RU C-RU.HA54.B.00019/19
CepTtudukaTtbl COOTBETCTBHS TEXHUYECKUM periiaMeHTaM TaMO>KEHHOTO COI03a pa3Me-
nieHsl Ha caiire http://www.livnasos.ru/sertif prod.html

H3roToBuTenb: AKIIMOHEPHOE 00111eCTBO «JIMBEHCKUI 3aBOJI MOTPYKHBIX HACO-
coB» B nanpHemeM AO «JIuBHBIHAcOC.
AO «JIMBHBIHACOCY» OCTABIISIET 32 COOOI MPAaBO BHECEHUS] U3MEHEHUN B KOHCTPYKIIUIO
arperara ¢ LeJIbIO yJIy4IlIeHUsI KaueCTBa.


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

TEXHUYECKHUE XAPAKTEPUCTUKHA
TexHnyeckue XxapakTepUCTUKU arperaTtoB IPUBEIEHBI B Ta0nuLe 1, HanopHbIe Xa-

PAKTEpUCTUKH — B IPUIIOKEHUU A.

Tabnuua 1

Tunopasmep Homunansuble napamerpsl arperara TabaputHble pa3- | Macca, Juamerp
arperaTa MEpHI B MM, HE KT, HE CKBayKHHBI,

ITomaua Hamop H, |[Tox, I, A MOoIIHOCTb IBUTa-| Gojee Goutee MM

Mm3/uac M Tens, KBt D L
CRS6-4/6 4 70 5,504 3 145 1070 57 150
CRS6-4/9 100 7%05 3 1200 64
CRS6-4/11 130 g4 4 1270 69
CRS6-4/14 160 g+0.4 4 1395 74
CRS6-4/16 190 11+05 4 1480 76
CRS6-6,5/5 6,5 60 6,504 3 1075 62
CRS6-6,5/8 85 g4 3 1170 64
CRS6-6,5/9 105 9+05 4 1230 66
CRS6-6,5/11 125 10%05 4 1310 68
CRS6-6,5/12 140 11+06 55 1410 74
CRS6-6,5/14 160 12,507 55 1490 75
CRS6-6,5/16 185 17+ 7,5 1590 85
CRS6-6,5/19 225 17,5 7,5 1710 87
CRS6-10/3 10 30 6+0:5 3 970 55,5
CRS6-10/5 50 7+03 3 1050 58
CRS6-10/6 65 7,506 3 1090 58
CRS6-10/7 80 8,6704 4 1150 64
CRS6-10/9 100 11,6706 55 1245 66
CRS6-10/10 110 12,606 55 1320 69
CRS6-10/11 120 14407 55 1335 72
CRS6-10/13 140 16+08 6,3 1440 78
CRS6-10/15 160 17,508 75 1550 82
CRS6-10/17 185 20 9 1660 86
CRS6-10/22 235 23+15 11 1890 94
CRS6-10/27 290 13 104
CRS6-10/32 350 36%3 18,5 2430 118
CRS6-10/37 400 43%3 18,5 2615 126
CRS6-16/3 16 25 6,305 3 1015 57
CRS6-16/5 40 9+08 3 1115 59
CRS6-16/6 50 10109 4 1200 64
CRS6-16/7 60 11+09 4 1240 68
CRS6-16/8 75 15+08 55 1310 68,5
CRS6-16/9 80 16+08 6,3 1390 78
CRS6-16/10 90 17+08 6,3 1440 81
CRS6-16/11 100 18,5% 7,5 1520 83
CRS6-16/13 110 20%2 7,5 1620 86
CRS6-16/16 140 26+13 11 1830 97
CRS6-16/17 160 30*15 13 1940 98
CRS6-16/19 175 30,525 13 2040 100
CRS6-16/21 190 33+15 15 2090 110
CRS6-16/24 220 362 15 2220 112
CRS6-25/6 25 50 13407 55 1220 68
CRS6-25/8 60 16+13 7,5 1400 81
CRS6-25/9 70 18+13 7,5 1460 82
CRS6-25/10 80 18,515 7,5 1500 84
CRS6-25/11 90 19,5%15 9 1580 87
CRS6-25/13 100 24+15 11 1750 93
CRS6-25/14 110 26,515 11 1760 93
CRS6-25/15 120 28+L5 13 1870 96
CRS6-25/16 130 30%25 13 1915 97
CRS6-25/17 140 32+25 15 2010 102
CRS6-25/19 145 35*3 15 2110 106
CRS6-25/22 170 40%35 18,5 2310 115
CRS6-25/26 200 44+ 18,5 2520 122




CRS8-16/5 16 100 16722 75 189  [1220 74 200
CRS8-16/7 140 26715 13 1450 126
CRS8-16/8 160 30715 13 1500 130
CRS8-16/9 180 35725 15 1570 131
CRS8-25/3(1pK) 25 55 157 75 1150 78(79)
CRS8-25/4(1pK) 70 18715 75 1190 79(81)
CRS8-25/5 90 2472 11 1305 85
CRS8-25/6(1pK) 100 30715 11 1360 118(121)
CRS8-25/7(1pK) 125 37715 13 1430 124(127)
CRS8-25/8 (1pK) 150 37+ 15 1510 130 (134)
CRS8-25/10(HpK) 180 25725 185 1630 139(143)
CRS8-25/13(1pK) 230 60% 22 1865 155(161)
CRS8-25/15(1pK) 270 65+ 26 2050 168(184)
CRS8-25/21 400 908 45 2500 213
CRS8-40/3(1pK) 40 40 201 75 1200 78(80)
CRS8-40/4(1pK) 60 251 11 1305 85(88)
CRS8-40/5 90 33718 15 1405 123
CRS8-40/6 rpx 90 33718 15 1500 131
CRS8-40/7(1pK) 120 14725 22 1650 150(159)
CRS8-40/8 135 497 22 1680 147
CRS8-40/9(1pK) 150 57728 30 1820 168(174)
CRS8-40/11(1pK) 180 66753 37 1920 186 (194)
CRS8-40/12 (1pK) 200 73% 37 2055 187 (194)
CRS8-40/14 230 81* 37 2175 188
CRS8-40/16 260 1008 45 2370 201
CRS8-65/2 65 25 195715 75 1250 83
CRS8-65/3 40 3215 185 1440 130
CRS8-65/4 55 407 22 1595 147
CRS8-65/5 70 487 22 1680 152
CRS8-65/6 80 57728 26 1790 162
CRS8-65/7 90 6373 30 1960 182
CRS8-65/8 110 7735 37 2050 188
CRS8-65/9 125 80+ 37 2125 192
CRS8-65/10 135 88+ 37 2200 193
CRS8-65/11 145 98788 25 2365 213
CRS8-65/12 160 1028 45 2425 215
CRS8-65/13 180 106 45 2560 218
CRS10-65/2mpK 65 427 22 235 | 1410 154 250
CRS10-65/3AnpK 80 47+ 26 1530 164
CRS10-65/31pk 90 29725 26 1530 164
CRS10-65/4AnpK 110 6573 30 1570 215
CRS10-65/4mpK 125 73735 37 1660 220
CRS10-65/5Hpk 150 81+ 37 1675 219
CRS10-65/6AnpK 175 96745 25 1820 254
CRS10-65/6mpk 200 110% 55 1875 266
CRS10-65/7Hpk 225 120% 55 1950 273
CRS10-65/13*npxk 390 23512 110 2950 460
CRS10-65/15mpKk 450 26512 130 3100 465
CRS10-65/16mpk 480 280712 130 3190 473
CRS10-100/1rpo 100 20 21718 11 1215 121
CRS10-100/2mpo 40 357 185 1515 155
CRS10-100/3mpo 60 53% 22 1765 180
CRS10-100/4Ampo 70 63 26 200
CRS10-100/41po 80 75% 30 1930 238
CRS10-100/5po 100 88" 37 2100 264
CRS10-100/6mpo 120 1088 45 2340 292
CRS10-100/7rpo 140 122+10 55 2560 307
CRS10-100/8mpo 160 140722 65 2785 348
CRS10-120/2npo 120 40 46" 185 1500 153
CRS10-120/3mpo 60 67735 30 1760 228
CRS10-120/4upo 80 83+ 37 1950 256
CRS10-120/5po 100 105 45 2190 288
CRS10-120/6mpo 120 130% 65 2450 328
CRS10-120/7upo 140 14077 65 2645 340




CRS10-120/8upo 170 162+13 75 2870 370
CRS10-160/1Arpo 160 20 27+ 30 1275 1315
CRS10-160/2Anpo 35 52+35 30 1560 220
CRS10-160/2upo 50 72+35 37 1590 229
CRS10-160/3upo 75 102*° 45 1820 248
CRS10-160/4upo 100 13065 65 2100 310
CRS10-160/6upo 150 210%10 90 2640 371
CRS12-160/2upo 65 93+45 45 281 1500 250 301
CRS12-160/3upo 100 13565 65 1700 300
CRS12-160/4upo 140 180*13 90 2004 365
CRS12-160/5upo 175 226*20 110 2352 451
CRS12-160/6upo 200 260*13 130 2410 468
CRS12-200/11po 35 68*° 37 1550 229
CRS12-200/31po 105 190*Y7 90 2400 385
CRS12-200/4upo 140 250*20 110 2900 500
CRS12-210/1npo 25 61+3 30 1500 224
CRS12-210/2upo 55 110%® 45 1850 280
CRS12-250/1npo 35 80% 37 1570 235
CRS12-250/2upo 70 155*8 75 2020 334
CRS12-250/3upo 105 250*13 110 2650 472
CRS12-250/4upo 140 270*13 130 2900 500

1 Cunxponnas yactora gsurarens 3000 06./mun (50 c?).

2 HomuHansHOe JHHEitHOE Hanpshkenue TpexdasHoii cetu 380 B, 50 'u. JlonycTumoe oTkIIOHeHHE HanpshkeHus 1wiroc 10
munyc 5%.

3 Ioamop mpH dKCIUTyaTauy, He MeHee 1w, a mist HacocoB CRS 12-200, CRS 12-210 CRS 12-250 ve menee 2M.

4 HpK - paboure Kojieca HACOCOB M3TOTORJICHBI U3 HEPIKABEIOIIel cTan). ArperaThbl, He OTMEUCHHbBIC HPK, H3TOTaBINBAKOTCS
C IIACTMACCOBBIMU Pa0OYMMU KOJICCAMH, apMHPOBAHHBIMU HEPIKABEIOIICH CTAJIBIO 110 MIOBEPXHOCTSIM YIDIOTHEHUS. ATpe-
ratel CRS 8-25 u CRS 8-40 u3roraBnuBaroTCs B

JIBYX UCIIOJHEHUSIX, C MJIACTMACCOBBIMH U HEPKa- I[l I[
BIOTHIMH R0 S 1 4 CRS6-4;6,5;10, |145 | G-2-B-I'OCT 6357
5 Hpo - pabouue KoJieca 1 HAMPABJISIOIINE amTa-
PaThI H3TOTOBJICHBI M3 HepyKaBEIOMIei CTalu. CRS 6-16 145 G-2'/,-B-TOCT 6357
6 JlomycTHMbIC OTKJIOHEHHS HAITOPOB, MOa4 CRS 6-25 145 CH-SQ-ﬂ TOCT 633
momuoct o TOCT 6134 (UCO 9906), npu- CRS 8- 189 G-3-BTOCT 6357
JOKEHUE A.
CRS 8-65 189 CII-114-A T'OCT 633
CRS 10-65 235 CII-114-A T'OCT 633
CRS 10-100; 120; 235 dranenn
160
CRS 12-160; 200; 281 (bnanen
210; 250

BrEoPKa a8 MoaRogAwMx MPOBOLOBE
DCTELE KEPOMKKM CHRESCAMTBE
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3 KOMIIVIEKTHOCTbD
1 Arperar CRS l .
2 [Tacmopt AMT3.246.007 IIC 1.

4 YCTPOUCTBO

Arperat CRS (cM. puc.1) cOCTOUT U3: HACOCHOM YacTH 103. 1; AIeKTpOABUTATENS
103. 2; IPOBOIOB TOKOIMOABOIAIINX 1103. 3; KJamnaHa 1mo3. 4; TabJIM4IKy 103. 5; KoXKyXa
3aIIMTHOTO 1103. 6; CETKH 3aIllUTHOM 1103. 7.

S MEPBI BE3OITACHOCTH

[Ipu MoHTa)ke arperata HE0OX0AUMO COOJIIOIaTh MPaBUiIa TEXHUKU O€3011aCHOCTH,
PYKOBOJICTBYSICh MOJIOKEHHUSIMU, U3JI0’KEHHBIMU B JOKyMEHTaX [0 OXpaHe Tpyaa U TeX-
HUKE 0€30MMaCHOCTH Ha CTPOUTENbHBIX Pad0Tax MO BOJAOCHAOKEHHUIO.

[Tpu 5TOM cleayeT BBIMOIHATH CIEAYIOIINE TPEOOBaAHUS:

5.1 K pabote MOryT ObITh AOIMYIIEHBI JTULA, IPOLIEAIINE HHCTPYKTAXK 10 TEXHUKE
0€30MMacHOCTH Ha MOHTaXHBIX paboTax. PaboThl, cBsI3aHHBIE C 2JIEKTPUIECKON YaCThIO,
BBITIOJIHSIFOTCS DJIEKTPUKAMHU.

5.2 Bce noabeMHbIEe TPUCTIOCOOJICHM S, IPUMEHSIeMbIE [P MOHTAKE arperara,
JOJKHBI UMETh TPEXKPATHBIN 3anac MpOYHOCTH; Mepe] HaualioM padoT MOJbEMHBIE MPU-
CHIOCOOJICHUS TOJKHBI OBITH TPOBEPEHBI.

5.3 HapammBanue u paz0OpKy KOJOHHBI BOJIOTIOAbEMHBIX TPYO CleAyeT MpOU3BO-
JIUTB TOJIBKO MPU HAKPBITOM yCThE CKBAKHHBI.

5.4 Ilpu noabeme U CIycKe KOJIOHHBI BOJIOMIOIBEMHBIX TPYO B CKBaKUHY HE PEKO-
MEHIYETCsl YAEPKUBATh U HAPABJISITH KOJIOHHY PYKaMHU.

5.5 He cnenyet ocTaBisATh NOAHATYIO KOJIOHHY TPpyO Ha BECy BO BpeMs IepepbiBa B
pabore.

5.6 Ilpu noabeme (Crycke) KOJIOHHBI BOJOMOIbEMHBIX TPYO TOKOIIPOBOISIINE
IPOBO/IA TOJKHBI OBITH CBEPHYTHI B OYXTY U YJIOXKEHBI 3a MpeieaamMu padoyeil 30HbI.

5.7 3ampeniaeTcst OCTaBJIATh TOKOIIPOBOIAIIME MTPOBO/Ia HECOOPAHHBIMU B OYXTHI U
HaXOJUTHCA BO3JIE HUX BO BPEMsI MOHTa)Ka U JEMOHTA)Ka arperara.

5.8 Topmo3 rpy30M0EEMHON JI€OEIKH JTI0KEH OBITh B UCITPABHOM COCTOSIHHH.

5.9 Kpemienue KOHIIOB Tpoca kK O0apabaHy JieOeIKU U KPIOKY JOJKHO OCYIIECTB-
JSATHCS IPU TIOMOIIU 3akuMOB. Ha Gapabane nebeaku T0KHO ObITh HE MEHEE TPEX BUT-
KOB [P CAMOM HHU3KOM IOJI0OKEHUHU KPIOKa.

5.10 He cnexyer Topmo3uTh 6apaban JieOe K BpYUIHYIO, C TTOMOIIIBIO JIOMA, OT-
PE3KOB TPYOBI U T.II.

5.11 JleOenxu, mpuMeHsieMble JUIsl MOHTa)Ka arperara, JOJKHbBI HaJIeKHO YKpeTl-
JSTHCAL.

5.12 He cnegyet npuMeHsTh TPOC ¢ 00OPBAaHHBIMU MPOBOJIOKAMHU.



5.13 [Ipu MOHTa)Ke U SKCIUTyaTallud CTAHIIMH YIPABIEHUS, HEOOXOAUMO COOIIIO-
JaTh TpeOOBaHUs 0€30MaCHOCTH, U3JI0KEHHBIE B IKCILTYyaTallMOHHON TOKYMEHTAllUM Ha
CTaHLINIO YIIPABJICHUS.

5.14 Tlpu 3aKIMHUBAHUU BOJONOIBEMHBIX TPYO B 00CaIHON KOJIOHHE MOABEM
(cmyck) arperata HEOOXOAMMO OCTAHOBUTH. Y CTPAaHEHHE 3aKJIMHUBAHUS IPOU3BOIUTCS
MyTeM MEJICHHOTO BpaIeHUs KOJIOHHBI TPYO IO YaCOBOM CTPEJIKE.

5.15 MoHTax TOKOMPOBOISIIMX TPOBOJIOB HA YYACTKE OT 00CATHON KOJIOHHBI JI0
CTaHIIMU yTPABIICHUS PEKOMEH TyETCS BBITIONHATD B 3aIlIUTHON TPYyOe.

5.16 Jlns oGecrnieueHust 2JIeKTpoOE€30MaCHOCTH YCTAHOBKU 000PYI0BaHUS YCThE
CKBa)KHHBI JOJDKHO OBITh 3a3eMJICHO B cOOTBeTCTBMH ¢ TpedoBanusimu ['OCT 12.1.030.
3axxuMsl 1 3a3eMisiromue 3Haku o 'OCT 21130.

5.17 Arperatbl JOJKHBI SKCILUTYaTUPOBATHCSI B ABTOMATHYECKOM UJIA PYYHOM pe-
x)uMax. TpeboBaHUS K CHCTEMaM yIIPaBJICHUS U3JI05KEHbI B macriopte. [1pu skcrutyaTanuu
arperaT yCTaHaBJIMBAETCS B CKBAKUHE U TIPH JIFOOBIX PEKUMAX IKCIUTyaTallud OMAaCHOCTH
TUTs1 OOCITYKUBAIOIIETO TIepcoHaia He npeacTapiseT. Kpanudukamonuasie TpeOOBaHMS K
nepcoHay JJisi 00CITyKUBaHUS CUCTEM YNPABJICHUS U3JI0’KEHBI B PYKOBOJICTBAaX IO IKCILTY-
aTallid CUCTEM YIPABJICHUS.

5.18 be3onacHoCTh OT MexaHWYECKUX ornacHocTel (PaznaBnuBanue, paHeHue, pas-
pe3aHue WM pas3pbiB, 3alyThiBaHUE, YJap, 3aXBaT, BTITUBAHWE U CTUpaHue) oOecreunBa-
€TCsl IPUHLIUIIOM pa3MENIeHus arperata. Arperat pa3MemaeTcsi B CKBaXXUHE COOTBETCTBYIO-
IeTo AraMeTpa oA 3emieil. J{ocTym o06ciTy>KiBaloIero nepcoHaia K HeMy HEBO3MOKEH.

[Iym u BuOparus He MPECTABISAIOT OMACHOCTH JIJIs1 00CITY>KHBAIOIIETO MePCO-
Haja. Arperar Bo BpeMs dKCILTyaTallui paboTaeT B aBTOMATHUYECKOM PEKUME U YTIPaBIIsi-
€TCsl TUCTAHIIMOHHO. ATperaT pa3MeIlaeTcsl B CKBaKUHE COOTBETCTBYIOILIETO AMaMeTpa Mo
3eMJIeil ¥ 1101 BOJIOM U HE IMPEJCTaBIISIET OMACHOCTH I 00CTyKHBaroIiero nepconania. Ilo-
ATOMY MapamMeTphl IiTymMa U BUOpalMK HE YCTaHABIMBAIOTCS.

6 IOAI'OTOBKA K PABOTE

6.1 MoHTax 1 yCTaHOBKa arperara, oJroToBKa CKBaKUHBI K IKCILTyaTallluH
JTOJKHBI TIPOU3BOIUTHCS CIICIUATTU3UPOBAHHBIMU OpraHU3aUSIMH (CM. PUC. 2).

IloaroroBka CKBaKUHBI.

Jlo yCcTaHOBKH arperara CKBa)KMHa MPOKAYNBACTCS 10 OCBETIICHUS BOJIBI (C IETTBIO
yaaJleHus Tecka, mycopa u T.11.). I lepen MoHTa)koM arperata He0OOXOIMMO MTPOBEPHUTH CO-
CTOSIHME CKBa)KUHBI: OTCYTCTBUE CY>KEHHI WM BBICTYIOB B CKBOKHUHE, TPOU3BECTH 3a-
MEPBI CTATHYECKOTO YPOBHS BOABI Herar.,, 1€0MTa CKBAXKMHBI U COOTBETCTBYIOILIETO JIE-
outy nuHaMudeckoro ypoBHS BOABI Hyun,, TTyOMHY CKBa)KHUHBI 10 (PUIIBTpA.

Arperar [y TaHHON CKBaKUHBI JOJHKEH OBITh TI0JI00paH TaKuM 00pa3om, 4TOObI
JeOUT CKBaYKWHBI ObLT 00JIbIIIE HOMHHAIBHOM Mo1auu arperata (cMm. Tabui. 1) He meHee
yem Ha 25%. [1pu 3TOM HOMUHAIBHBINA HAMIOP BHIOPAHHOTO arperara, JOJKEH MPEBbI-
maTh NPUMEPHO Ha 5% cyMMy ITMHAMUYECKOTO YPOBHS BOJbI B CKBAXKUHE U BHICOTHI
MOIbEMA BOJIbI HAJl YPOBHEM 3€MJIH, HEOOXOANUMOM MOTPEOUTEITIO.



JlomyckaeTcs ¢ MOMOIIBIO 33IBUKKA 1 MAaHOMETPa, BXOIAUINX B 000pyA0BaHUE
CKBA)KUHBI (CM. pUC. 2), IpOCCENNPOBATh arperaT ¢ Lelblo o0ecrieueHus: paboThl €ro B
npezenax paboyero MHTEpBajia HAIIOPHOW XapaKTEPUCTHKH (CM. TIPHIIOKEHUE A).

HopmanbHas paboTa 35ekTpoBUraTesis 00ecreunBaeTcs 0XJIaXIEHUEM epeKayu-
BAaE€MO BOJIOM ITPH YCJIIOBUU YCTAHOBKHU arperara B CKBa)KMHE TaKUM 00pa3oM, YTOObI
HIDKHUI TOpEI 3JIEKTPOIBUTaTeNIsl ObLT BhIIIE (PUIIbTPA CKBAXKUHBI, KAK MUHUMYM Ha |
METp, a IuaMeTp 00ca HOM TPYObl CKBaXKUHBI COOTBETCTBOBAJ JuaMeTpy arperata. [Ipu
HEOOXOMMOCTH PACIIONIOKEHUS arperaTa B CKBaXKMHE JUAaMETPOM 00CaTHOM TpyObl
OoJblle, UeM TpeOyeTes 10 pa3Mepy arperara, Ha IBUraTellb yCTaHOBUTD CHELIMATIbHBIN
KOXYX, IMUTUPYIOLIUI pa3Mepbl COOTBETCTBYIOIIEH CKBaKUHBI.

Koxyx oskeH ObITh 3ariaylieH HaJl CETKOM, YTOOBI 00eCeUUTh MOCTYIUIEHUE OXJIaX1a-
IOIIIEH BOJIBI TOJIBKO CO CTOPOHBI ABUTATENS (pHC. 3).

6.2 IlonroroBka arperata K MOHTaxy.

[lepen MoHTaxxOM arperaTa B CKBaXXMHY 0053aT€JIbHO TPOBEPUTH COCTOSHUE TOKO-
MOJIBOASILETO MTPOBOA, & TAKKE BU3YaJIbHO YOCIUTHCS B OTCYTCTBUH BMSTHH U MEPEKO-
COB, KOTOPBIE MOTJI MOSIBUTHCS B Pe3yJbTaTe HEOPEIKHON TPAaHCTIOPTHPOBKH.

BHumaHume!

B cayuyae nmoBpeskaeHusi BHIBOJIHOTO MPOBOIA HACOCA, HAJIMYMS BMSATHH U Ie-
PEKOCOB HA KOPIMYCHBIX A€TAJIAX arperaTa rapaHTUiiHbIe 00513aTe/ILCTBA 3aB0O/1a-
HU3rOTOBUTEJISI MPEKPANIAIOTCS.

JlommyckaeTcsi CBEpNTh B KJIaaHe OTBEPCTUEC TUAMETPOM 4-5 MM JJis CIIMBa BOJIBI U3
BOJIOTIOABEMHBIX TPYO.

6.3 MonTax arperara.

6.3.1 BeIBOJHBIE KOHIIBI AJIEKTPOIBUTATENS COCAMHUTD MAaWKOM C TOKOMOABOAS-
UMY NPOBOAaMu (ITPOBOJIa YCTAHOBOYHBIE VISl BOAOTOTPY>KHBIX AJIEKTPOABUTATEICH
BIIII TY16-705.077-79) u TiiatenbHO 3aU30JIUPOBATh MOJUXJIOPBUHUIOBON JICHTOM B 7-
8 cimoeB B mojiHaxjecTa Ha JumHe 12-15 cm wim cnenranbHoi Mydroii. CeueHne TOKO-
MO/IBOJIAIIETO MTPOBOJIA CIEAYET BEIOMPATh B COOTBETCTBUU C TabII. 2.

6.3.2 BomonongseMHuyto TpyOy ¢ My(dTO# BBEpHYThH B IaTpyOOK arperarta g0 0TKasza
(cm. puc.l). [1o npockOe 3akazunka 3a OTAENbHYIO IUIATy MOTYT IMOCTABIISATHCS MEPEXO/I-
HbIE€ BTYJIKH, & TAK)KE MEPEXOJHUKH C Pe3bObl Ha (IaHell.

BHumaHume!

[Tpu MOHTa)ke WM JEMOHTaXe ¢ TpyOamu arperaT yAep>KUBaTh OT IPOBOPOTA 3a
HaIMOpHbBIN MaTpyOoK. HepomycTumo yaep:kuBaTh arperar 3a pedpa ¢poHaps.

6.3.3 MoHTaXHBII XOMYT 3aKperuisieTcst Ha TpyOe y Topiia My Thl U IPUCOETUHS-
€TCsl METAJNIMYECKUMH CTPONaMH K KPIOKY IPy30M0IbEMHOTO MEXAHU3Ma, 3aTEM BCE
MOJHUMAETCS] B BEPTUKAJIBHOE MOJIOKEHUE U aKKYPATHO OITYyCKAaeTCsl B CKBAXXHHY. B
pe3b0y My Thl BBOpauuBaeTcs BTopas TpyOa u T.1. Arperar OlyCKaroT Ha IIyOuHY HHKE
JMHAMUYECKOI'0 YPOBHSI, KAK MUHUMYM Ha oIMH MeTp. [IpoBoja kpenuTh k TpyOaMm xo-
MyTaMU 4epe3 KaxkJple 3 MeTpa, IpeABapUTEIbHO OOEPHYB U30JISILIMOHHOM JICHTON B



MecTax KperuieHus. Bo Bpems morpysxeHust Heo0Xoaumo odeperaTs mpoBoia OT MOBpPE-
xnaenus. Kojgonna tpy0, 3akperuieHHasi B OIIOPHOI IJIUTE, OITycKaeTcsl Ha Topel ooca-
HOU TpyOBbI, OCJIE 3TOr0 BEAETCS MOHTaXX Ha3eMHOTo o0opyaoBanus. [locie yctaHOBKH
arperaTa B CKBaKMHY HEOOXOJIMMO IPOBEPUTH CONPOTHUBIICHUE U30JIALIUU CUCTEMBI TOKO-
HOJBOJISAIIMI IPOBOJI — arperaT, OHO JIOJKHO ObITh HE MEHEe

0,5 MOwm. Jlanee npon3BecTy OTKAUKy BOJbI Ha BEIOpOC B TeueHHe 30 MUHYT C OTKPBITOU
Ha 1/3 3agBMKKOM.

BHumaHume!

6.3.4 3anpeniaercs K KOPIyCy arperata npuBapuBaTh Apyrue 1eTaju.
6.3.5 3anpeniaercs BKJIKOYATH arperat HeMmocpeACTBEHHO OT ceTU. Arperat
MOIKJTFOYHTH K JJICKTPHUECKON CeTH Yepe3 KOMIUIEKTHOE ycTpoicTBo CY3 — cTaHIms

YIPABJICHHS U 3AIUTHI WIH IPYTHUE YCTPONUCTBA YIPABICHUS U 3AIUTHI JJISI IIOTPYKHBIX
arperatoB. CTaHIMs yIPABJICHUS TOJDKHA 00ECTICUUTh OTKITFOUEHUE JICKTPOIBUTATENS
Ipy meperpy3ke 1o Toky 6omnee yem Ha 30%, mpu HenmoaHO(pa3HOM peKuMe pabOThI U 110
CUTHAJTy JJaTUYMKa «CYXOTO XOJIa».

JlanHOE ycnoBHe SBIsETCs 00s3aTeNFHBIM MPH dKCIUTyaTanuu arperara. Ero meco-
OJroJIeHHE, TakK)Ke KaK U APYTHX TpeOOBaHWA MHCTPYKIIUU, IPUBEACT K yTpaTe TapaHTHI-
HBIX 0053aTeIHCTB 3aBO/Ia-U3TOTOBUTEIS TIEPET MOTPEOUTENEM.

6.3.6 MOHTaX CTaHIIMK YIIPABJICHUS U €€ TEXHUYECKOE 00CTYKUBaHUE MPOU3BO-
JUTCSI B COOTBETCTBUU C DKCIUTyaTallMOHHOM TOKYMEHTaIINEH Ha Hee.

6.3.7 [lns mpenoTBpaiieHus MOBPEXKACHUN TOKOIIOABOASIINX MPOBOJIOB MPU MOH-
Ta)ke arperara ¢ (pJiaHIeBbIM COETMHCHUEM HEO0OX0IMMO UCIIOJIb30BaTh OTBETHBIN (hiia-
Hell ¢ BHIOOPKOA.

Tabmuma 2

MomHocTs | CedueHne TOKOIPOBOIAIIETO TPOBOAA, MM?
ABUTATCIIA,

o 15 25 |4 [6 |10 [16 |25 [35 [50 [70 |95 [120 [150 [185 | 240

I[J'II/IHa TOKOIPOBOAAIICTO MPOBOJA NPH YCIOBUU IMAACHUA HAIIPAKCHUSA Ha 2%

3 57 [94 [150 P23

4 44 |74 117 175 2289

5,5 55 [B7 [130 P14 B336

75 41 |5 97 159 P51

9 56 B2 [134 90 B00

11 A4 6 [109 [172 P63 360

13 56 02 [145 22 B03

15 A0 |6 [104 [159 P16 [297

18,5 59 5 [150 05 [280

22 56 B8 [135 [184 P54 B4l

26 73 115 [160 230 [B20

30 59 02 [130 [185 260 B350

37 54 B5 [120 [170 230 P20

45 72 09 136 [183 236 P84

55 80 [111 [150 [193 P65

65 68 96 [135 [180 P35 [290

75 80 [110 [150 P00 [250 B10

90 88 [113 1136 [160 185 [219
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7 TEXHUYECKOE OBCJIY’KUBAHUE
7.1 Ilyck B pabory.

BHumaHue!

Bxnrouenue arperara npou3BOUTh TOJBKO MOCIE MPOBEPKHU AIEKTPUUECKON U Me-
XaHU4YECKOM cxeMsl arperaTta. KoneOanus HanpspKeHUs: CeTH MPH paboTe 3JIEKTPOIBUTA-
TeJIsl HE JTOJLKHBI peBbIath mwitoc 10 Munyce 5% ot HomuHanbHOTO. [IpHu mycke arperara
3aJIBI)KKA HA HATHETATEIILHOM TPYOOIIPOBO/IE IOJDKHA OBITH OTKpHITa Ha 1/3.

OmnpeneneHre NpaBUILHOTO HAPABICHUS BPAILIEHUS arperara mpou3BOAUTh U3Me-
HEHUEM HallpaBJIEHUS BPAIEHUs] pOTOpa JBUTATEINS IIyTEM NEPEKITIOUEHUS IBYX U3 TPEX
da3. [Ipu 3akpbITO 3aABMAKKE MAHOMETpP OyAET MOKa3bIBaTh ABA PA3IUYHbIX JIaBJICHUS.
Bonbiiee U3 HUX yKa3bIBaeT Ha MPABUIILHOE HANpaBJIeHHE BpallleHus arperata. [logbem
BOJIBI TIPU HOPMAJILHOM paboTe arperara A0JKeH ObITh OTMEUCH Yepe3 1-2 MUHYTHI TT0-
cJie IIyCKa arperara.

Y6eauBimce, 4To paboTa arperara npoTeKaeT HOpMaIbHO HEOOXOIMMO TIOCTE-
NEHHO OTKPBITh 33JIBUKKY Ha HAITOPHOM TpyOE M YCTAaHOBUTH MOAAa4y BOJbI B COOTBET-
CTBHHM C Tabyuiieit 1, obecrieuuB paboTy arperata B paboueM MHTEpBaje HAIIOPHOM Xa-
PaKTepUCTUKH (CM. TIpuiioxkeHue A.). TOK 3eKTpoABUTaTENs HE IOJDKEH MPEBbIIIATh
YCTAaHOBJICHHOM JIJIs1 JAHHOT'O TUIIA HAcOCa BEJIMYUHBI (CM. Tabauiry 1).

Ecnu npon3BoauTenbHOCTD arperara MpeBbIIIaeT ASOUT CKBaKUHBI, TOTPebIIsie-
MBI TOK YMEHBIIIAETCsl M HAOJII0AaeTCsl HepaBHOMEpHas rmojada Bojsl. PaboTa arperara
B TAKOM PEKHME HEJOMYCTUMA.

Ecnu ckBaxkrHa ¢ XOpommM Je0MTOM, HO arperar dKCIuIyaTUpyeTcs BHE pabouero
ydacTKa HallOpPHOM XapaKTEpUCTUKH, TO IPU MAJILIX HAIlOpax MPOU3BOAUTEIILHOCTD arpe-
raTta Bo3pacTaeT U OJHOBPEMEHHO YBEJIMUMUBAETCS NOTPEOIIsieMasi MOIHOCTh M Harpy3Ka
Ha padoy4Ke OpPraHbl HAcoca, a P OONBIINX HAIOPAX MPOU3BOAUTEIBLHOCTh NAIAET U
YXYAIIACTCS OXJIAKIECHUE JICKTpoABUTraTeNsa. B 000ux ciayyasx CHUKAETCs CPOK
CITyk0bI arperara.

MakcuMalibHOE KOJIMYECTBO BKJIIOUEHUN 3JIEKTPOHACOCA HE JOJIKHO MPEBBINIATH 6
BKJIIOUEHUH B yac. [Ipy 3TOM BpeMEHHOM TPOMEKYTOK MEKTY BBIKJIIFOUYEHUSIMUA U BKIIIO-
YEeHUSIMH JOJDKEH OBITh He MeHee 10 MuH.

Texnuueckoe 0OCTYKMBAaHUE W TUATHOCTUPOBAHHE COCTOUT B €KETHEBHOM KOH-
TPOJMPOBAHUH BEJIMUMHBI MOTPEOIIIEMOr0 TOKA, MOKa3aHui MaHOMeTpa. He pexe oqHoro
pasza B Mecsll CJIeAyeT KOHTPOJIUPOBATh CONPOTUBIICHUE U3O0JISIIIUU CUCTEMbI TOKOBEIY-
Ui POBOJ - IBUTaTesb (MIPU 3TOM COMPOTUBICHUE U3OJISIIIUM B XOJIOAHOM COCTOSIHUH
0JKHO OBITH He MeHee 0,5 MOwM), a Takke TPOU3BOAUTH 3aMEP CTATUYECKOTO M TUHAMU-
YECKOT0 YPOBHEU BOJbI B CKBAXKMHE U IIPOBEPSITH KAUECTBO OTKAYMBAEMOU BOJIBI.
Kpurepusimu oTkasza arperatoB sBJISIFOTCS:

CHIDKEHHME mojiaun 0osiee ueM Ha 25% oT (pakTuueckoro nepBoHavagIbHOIO 3HAYEHUS,
MpeKpalleHne Moauy BOJIbI MPU HAJMYUW SHEPrOMUTAHUS HA BBIBOJHBIX KOHIIAX AJIEK-
TPOJIBUTaTEIS;
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IIPU UCIIPABHOM TOKOMOBOASAIIEM Kabeie CHUKEHHE COTIPOTUBIICHUS U30JISIIUN CUCTEMBI
TOKONOJABOJSAIIMI Kabelb — KOPIYC CTaTopa 3JEKTPOJBHUIaTeNsl B XOJIOJHOM COCTOSIHUU
amxke 0,5 MOw;
MOBBIIIEHUE CHJIBI TOKA, MOTPEOIIEMOro JIeKTpoABUraTesem, 6osee yeM Ha 25% ot HO-
MUHAJIBHOTO 3HAYECHUS TTPU pabOTe HA HOMUHAIBHOM pexxume. B ciaydasx mnpekparie-
HUS T0a4U BOJBI, [UTUTEIFHOTO MPEBBIIICHUH ToKa (Ha 25% BhIllIe HOMUHAIBHOTO 3Ha-
YeHUs), YMEHBIIIEHUs Hamopa arperata 0osiee 4em Ha 25% OT 3KCIUTyaTalluOHHOMN BEIH-
YUHBI, CHIDKEHUN COMPOTHUBIICHUS U30Jsiuu Hike 0,5 MOM arperat cpoyHO OTKIIOYUTh
OT CETHU JJIs1 BBISICHEHUS! TPUYMUHBI U TIPU HEOOXOUMOCTH JIEMOHTHUPOBATb.
KpurepusiMu npeiesibHOro COCTOSIHUS arperaToB sBJISIFOTCS:
JUTSl KalUTaJIbHOTO PEMOHTA: MPOOOM M30JS1MKU OOMOTKU CTaTopa, HEOOXOAUMOCTh 3a-
MeHbI 0osee 30% pabounx opraHoB Hacoca;
JUIS COHUCAaHMSI: CMelIeHNe U JeopMalins jKeJie3a cTaTopa, pa3pyluieHue KOPIYCHBIX JIeTa-
JIeW arperara.

7.2 PeMOHT (TeKylIMii, KaUTAJIbHBIN) arperara Npou3BOJAUTh HA CIEUUATU3N-
POBaHHOM MPEPUSATHUH.

7.3 IIpu pemonTe 006MOTKHU Hcnoab30BaTh poBoA IIIIT-B-100 TY 16.K71-024-88.

7.4 Hacoc ycTaHaBIMBaTh Ha 3JIEKTPOJBUraTENb B CJIEIYIOLIEH MOCIE0BATEIbHO-
CTH:
-B JIBUTaTelle, yCTAHOBJIEHHOM BEPTUKAJIbHO, OITYCTUTh POTOP JI0 YIIOpa BHU3;
-BaJl Hacoca MoJIaTh /10 YIIOpa B CTOPOHY HAMOPHOTO NMaTpyoOKa;
-IpUIEP>KUBAs BaJl HACOCA B BEPXHEM IMOJIOKEHUU (CM. 1. 2), yCTAaHOBUTH HacocC Ha (a-
HeIl AJISKTPOJIBUTATENIS U 3aMEPHUTh pazmep X MekKy KOHIIaMH BajioB (cM. puc. 1);
- CHSITh HAcOC;
- YCTaHOBUTbh MY(PTY € NECKOOTOOMHUKOM M IITOHKY Ha Baj JIBUTATEJIS;
-yCTaHOBUTH Ha BaJl IBUTATENIS MTAKET PEryJUPOBOYHBIX a0 BeicoTOM X—0,5 MM U Jua-
METPOM Ha 1-2 MM MeHbIlI€ BHYTPEHHET0 AMaMeTpa My(Thl U CETKY 3allUTHYIO;
-BaJl HACOCa CO LIMIOHKOW BCTAaBUTh B My(PTY U CTAHYTH (uIaHLIbl arperata 0oJiTaMu, 1o-
CJI€ YEro yCTaHOBUTH 3aLIUTHBIA KOXKYX 1103.6;

7.5 He pexomenayercs jyurenibHoe (0osiee ceMH CyTOK) HaXOXAEHUE arperara B
BOJI€ B HEpabOYEM COCTOSTHUMU.
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8 BO3BMO’KHBIE HEUCIITPABHOCTHU, THOIEHJAEHTHBI, KPUTNYE-

CKUE OTKA3bI, ABAPUM U JIENCTBUSA NEPCOHAJIA JIJISI UX YCTPAHE-

HUA

HaunmenoBanue Heuc-
MIPaBHOCTH, BHEILIHEE MIPOSIBIIC-
HUE U JIOTIOJTHUTEILHBIC TIPH-
3HAKH

BepositHas npuanHa

[eiicTBus nepconana

Arperar He 3amycKaercs

OTCyTCTBYET HANPSHKEHUE
B OJIHOM (ha3e WITH B LETIH yIIpaBJiie-
Hus. [lmoxo#t koHTaKT (as.

OTKIJIIOYUTH arperaT OT CETH.
3a4HUCTUTh TUIOXOH KOHTAKT (Da3, coeam-
HUTH OOPBIB JICKTPUICCKOM LICIIH.

Huskoe Halps’KEHUC B
QJICKTPOCCTU UIIN 00JIbII0E najae-
HUC HAIIPSXKCHUSA MTPU 3aITyCKE.

OTKIIIOUUTD arperar oT CeTH.
BoccTaHOBHUTH HANPSHKEHUE MIENMH PU
3aIycKe.

[TpoOotii u30ssAMK TOKO-
MIPOBOJISIIIETO TTPOBOA UITH 00-
MOTKH 3JICKTPOIBUTATEIIS.

OTKIJIFOYUTB arperaT OT CETH.
Haiiti Mmecta mpo6osi, yCTpaHUTh Jie-
(heKTHI B M30JIAIINY.

OTpeMOHTHPOBATH OOMOTKY
cTaTopa JABHUTaTeNsl Ha CIICIIHAU3UPO-
BaHHOM TIPEANPHATHH.

Arperar pabotaer, HO HE
HOJaeT BOJY WM YyMEHbBIINIACh
nojauva.

AMnepMeTp NOKa3bIBaeT
MOHIKEHHYIO BEITMUMHY TOKa.

Porop arperara Bpamia-
eTcsi B 00paTHYIO CTOPOHY.

IIpoBepbTe HampaBIeHUE Bpa-
LIEHUS. POTOPa B COOTBETCTBUHU C p7
Hnacmopra.

JluHamMu4ecKuil ypoBEeHb
BOJIbI B CKBXKMHE ITOHIKAETCS JI0
BCACBIBAIOIICH CETKH, B HACOC
HAYMHAET TOIMAIaTh BO3IYX.

IIpoBepbTe TUHAMHUYECKUI
YPOBEHB BOJBI B CKBaXXHHE, IIPH BO3-
MOJKHOCTH 3arJIyOuTe arperat wiu
YMEHBIINTE TOAaYy, IEPEKPHIB 3a-
JIBUKKY.

VYTeuka BOJbI B BOJONOIb-
€MHBIX TpyOax (CIBILICH IIyM OT
NaJIeHNs BOABI B CKBYKHHE TIPH
OCTaHOBKE arperara)

OTKIIIOUUTB arperaT OT CETH.
YcTpanure yTeuky BOABL.

Cpe3 Bayia Hacoca WIH

IITTIOHKH B COCTMHUTEIIEHON My(dTe.

OTKITIOYUTE arperaT OT CeTH.
YcrpanuTe HEUCIPaBHOCTb.

3acopeHa ceTka

OTKJIIOUUTD arperar oT CeTH.
O4YHUCTHTD CETKY.

W3Hoc paboyux opraHos
Hacoca M yIUIOTHEHUH M3-3a ToTa-
JIaHUS TBEPIBIX YaCTHIIL.

OTKIIOYHTH arperar OoT CETH.
HpOBeCTI/I PEBU3HIO arperara u 3aMe-
HHUTb U3HOIICHHBIC ACTAIN.

Arperat nmotpeosieT mo-
BBILICHHYIO MOII[HOCTh, CPa0aThI-
BaeT 3alllUTa CTAaHIIUH yIIPABICHUS

Arperat paboTaeT 3a mnpe-
JiemaMu pabodero WHTEpBaa
HAMOPHO# XapaKTEePUCTUKH TI0 TMO-
Jaqe.

IIpoBepbTe Moavy, mpu HEOO-
XOJIMMOCTH YMEHBIIUTE C IOMOIIBIO 3a-
JIBIDKKH (YBENUYbTE HAIOP, IEPEKPHIB
3aJIBIKKOH BOJIOBOJT).

Iocne kpaTKkOBpeMeHHOU
paboTs! arperata cpabaThIBaeT 3a-
LIUTA CTAHIUH YTIPaBICHUS.

CraHuust ynpasJeHus He
COOTBETCTBYET arperary 1o Moll-
HOCTHU

3aMeHUTH CTaHLIMIO ylIpaBJic-
HUA.

3arupanue pabouyux opra-
HOB HAacoca Mocyie HeMPaBUIbHOMN
cOOpKH BO BpeMs pEBHU3HH.

OTKIJIFOYUTB arperaT OT CETH.
[IpoBecTu pa3dbopKky Hacoca u JBHra-
TENS U YCTPAaHUTh 3aTUPAHUE.
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9 CBUAETEJIBCTBO O ITPUEMKE

Arperat CRS 3aBOJICKOI HOMED
COOTBETCTBYET TeXHUYECKUM yclioBUsIM AMT3.246.001TY u npuzHaH rogHbIM
JUTSL DKCIUTYaTallUu.

JlaTa BeIMycKa “ ” 20 T

[TpencraButens OKK
M.IL.

10 TAPAHTUH U3I'OTOBUTEJIA
10.1 Cpennuii cpok Ciryk0bI 710 CTIMCaHUsI arperara 4 roja.

CpeAaHul pecypc /10 IEPBOr0 KAUTAIIBHOTO pEeMOHTa, 4, He MeHee 25000.

[To ucreueHnn TaHHBIX MTOKA3aTENEH arperarbl U3bIMAIOTCS U3 SKCIUTyaTallud U MPUHU-
MaeTcsi PeIICHUE O HAMPABICHUU B PEMOHT WM yTuin3anuu. Kputepuu npeaenbHoro co-
CTOSIHUS yKa3aHbl Bbllle. He qomyckaeTcst HCIOJIb30BaHUE arperaroB He M0 Ha3HAYEHUIO.

10.2 M3roroBuTeNbh rapaHTUPYET HAZEKHYIO U Oe3aBapuiiHyl0 paboTy arperara

P YCJIOBUH MPABUIIBHOTO MOHTaXa M OOCIYKHUBAHUS €r0 B COOTBETCTBUH C TPEOOBaHU-

SIMU TIO SKCIUTyaTallul, XPaHEHUIO, U3JI0KEHHBIMU B HACTOSIIIIEM HACIIOPTE.

[MapanTuifHBIN CPOK IKCIUTYaTAllUU arperaTa yCTaHaBIMBAETCs 36 MECAIIeB.
["apaHTHITHBIN CPOK UCUUCIISIETCS CO JHS BBOJIA arperara B SKCIUTyaTalHIo, HO HE

Oonee 42 mecsI1eB co THs OTTPY3KH C 3aBOJIa U3TOTOBUTEIIS. .

10.3 TTotpeduTenb 00s13aH BECTA TOUYHBIN yueT HapaOOTKH U YCIOBHM 3KCILTyaTa-

I[UU arperara, 3aHocs uHgopmanuio B pasaen “CefeHus 00 yCIOBUSAX 3KCILTyaTalluu

arperara’’.

[Ipennpusarrie-u3roToBUTENL HE TPUHUMAET MPETEH3UH M0 KAYECTBY arperaTroB
0€3 IpeICTaBIICHUS CBEJICHUI 00 YCIOBHSIX UX IKCILTyaTalluH.
10.4 I'apaHTHM U3rOTOBUTENS MIPEKPAIIAIOTCS B CIIyYae:

- pa30opKu arperaTa nmoTpeouTeneM;

- DKCIUTyaTaluu arperara 0e3 KjarnaHa Hacoca,

- MIOTIQ/IaHMsl B arperart necka, riIMHbI, TBEPAbIX MaTEPUAJIOB;

- BKJIIOUEHUS arperaTa, He3aroJIHEeHHOTO BOJIOH;

- HAUTMYUST MEXaHUYECKUX TMOBPEKICHHUM 3JIEKTPONPOBO/IAa U KOPITyca arperara;

- HAUIMYUS IOCTOPOHHUX JETaneil, IpUBAPEHHBIX K KOPITYCYy arperara;

- DKCIUTyaTaluu arperata 0e3 CTaHIIMK YIIPaBJICHUS U 3aIUTHI;

- OTCYTCTBHS NIACIIOPTa HA arperar;

- OTCYTCTBHS aKTa Ha CKBR)XMHY B TE€UEHHUE KAJIEHJAPHOTO r0/1a SKCILTyaTal[uy arperara.

- MCTIOJIB30BAHMUS JIJISl YIIPABIICHUS arperaraMy YaCTOTHBIX MpeoOpa3oBaTee, 0e3 cTpo-

rOTO BBIMOJIHEHUS] PEKOMEHALMI TPUIIOKEHUS B.
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103a;

11 YHAKOBKA, TPAHCITOPTUPOBAHUME, XPAHEHUE U YTUJIN3ALIUS.

11.1 VnakoBka arperaToB aojikHa cooTBeTcTBOoBaTh kKateropuu KY-1 mo 'OCT

23170.

Arperatbl MOKHO TPAHCIIOPTHUPOBATH KPBITHIM U OTKPBITHIM TPAHCIIOPTOM JIFOOOTO
BHJIa, B COOTBETCTBUH C IPAaBUJIAMU MIEPEBO30K I'PY30B, IEUCTBYIOIIUMH HA TPAHCIIOPTE
JaHHOTO Buaa. [Ipyu TpaHCOPTHPOBAaHUM arperaToB OTKPBITHIM TPAHCIIOPTOM OHH
JOJDKHBI OBITh HAKPBITH OPE3EHTOM.

11.2 [Ipu TpaHCIOPTUPOBAHUH arperaToB BOZMOXKHOCTh YIapOB UX MEXKIY CO00i
JOJKHA OBITh MCKIIIOUEHA MTyTeM MPABUIILHON YKIAJAKU, YCTAHOBKHU MPOKIIAJIOK, YBSI3KU
arperaToB MeXJly cO00I U KpeIieHUs K TPaHCIIOPTHOMY CPEJICTBY.

Arperatbl MOTYT TPAHCIIOPTUPOBATHLCS NP Temreparype oT Munyc 40 10 miroc
50°C.

11.3 B npouecce morpy3ku U BBITPY3KH arperaToB HE IOIyCKaTh UX YAapOB
MeX1y COOOM, MaIeHuii ¢ TPAaHCIIOPTHOTO CPEICTBA, Pe3KUX ToukoB. He nomyckarts mo-
JIOKEHUH, IPU KOTOPBIX arperaT MOr Obl MOABEPraThCsl U3JIOMY.

11.4 Arperatbl 10JKHBI XPAHUTHCA MO HABECOM HMJIM B 3aKPBITHIX MOMELIEHHUAX C
€CTECTBEHHOM BEHTWIALIMEN ITpHU TeMrieparype oT MuHyc 20 o miroc 40°C Ha paccros-
HUU HE MeHee | M OT OTONMUTENBHBIX CUCTEM

11.5 B nporecce xpaneHust HEOOX0AMMO oOeperaTh arperaT 1 TOKOPOBO I
IIPOBOJI OT MPSIMOTO JCUCTBHS COJTHEYHBIX Jy4EH.

11.6 YTtunuzauuu nojjiexar arperarhl, JOCTUTIIINE IPEAETbHOIO COCTOSTHUS U HE
MO/JIEKAIINE BOCCTAHOBJIEHUIO (PEMOHTY).

11.7 Ytunuzanus arperara rnpeaycMaTpuBaeT pa300pKy €ro Ha COCTaBIISIONINE
MaTepHalbl: CTajlb (YIJIEPOIUCTYIO U JIETUPOBAHHYIO), LIBETHBIE METAJLIIBI (ME/Ib), IJIACT-
MaccCy U IOCIEAYIONIYIO CJady UX Ha BTOPUYHYIO EpepadOTKy B YCTAHOBJIECHHOM I10-
PAIKE.

11.8 Ilpu TpaHCOpTUPOBAHUH M XPAHEHUU B TOPU3OHTAIHLHOM IOJIOKEHUH HEO0O-
XOJIMMO IPUMEHSTH JIOKEMEHThI, PACKIIMHUBAHKUE U IPYTUE IEMEHTHI JJIs IPEJOTBpa-
IIICHUS] CAMOTIPOU3BOJIBHOTO NIEPEKATHIBAHUS arpEraToB.

11.9 Peannzanus arperatoB NpoOXU3BOAUTCS HA OCHOBAHUH JIOTOBOPHBIX OTHOIIIEHUH.
CrneunanbHbie TpeOOBaHUA K peaanu3alui OTCYTCTBYIOT.

12 MAPKHUPOBKA
Tabnuyka Ha arperate 10/KHA COIEP)KATh CIICTYIONINE TaHHbBIE:
- sagnuck «Craenano B Poccuny;
- €JIMHBIN 3HAK oOpaleHus TPOAYKIIMH Ha PHIHKE TOCYAapCTB-WICHOB TaMOXEHHOTO CO-

— HAaMMEHOBAHUE WJIM TOBAPHBIN 3HAK NPEANPUATUSA-U3TOTOBUTEIIS;
— 0003HauUCHHE arperara;

— HaNpsDKEHUE CETH;

— HOMUHQJIBHYIO MOIITHOCTb JIBUTATEIIS;

— HOMHHAJIbHBIM TOK;

— nojauy,
15



— Harop;

— MaccCy arperara;

— JaTy BBITTYCKa;

— TIOPSIIKOBBIA HOMEP arperara 1o CUCTeMe HyMepaluu MpeAnpUsITHS-U3TOTOBUTEIIS;
— HOMEP TEXHUYECKUX YCIIOBUI;

- THTI 3JICKTPOIBUTATES;

- yucio Qa3 u coeauHeHue has;

- CTENeHb 3aIIMTHI 00ecrnieunBaeMas odooukamu (kox IP);
- KJIacC HarpeBOCTOMKOCTH;

- HOMHHAJIbHAs YaCTOTa CETH

- CHHXPOHHAsI 4aCcTOTa BPAIICHHUS;

- HOMUHAJIbHBIN KO3 ()UIIUEHT MOILITHOCTH;

- KIII anextponBurarens;

- MaKCUMaJbHas TeMIIepaTypa BOIbL;

- Macca dJICKTPOIBUTATEIIS;

- HaImpaBJICHUE BpaICHUS.

16



CBEJEHUA Ob YCJIOBUAX OKCIIVIYATAIINU ATPET'ATA

1.Mapxka arperara CRS , 3aB.No
JaTa BBITyCKa

2.JlaTa mycka B KCILTyaTaIuio

3.HanmeHoBaHMe OpraHu3alny, NPOU3BOJAMBILEH MOHTAX arperara

4.I'nmyOvHAa CKBaXUHBI, M

5.Cratuyeckuii ypoBEeHb BOJIbl B CKBaXHUHE, M
6.J1e6UT CKBaKHHBI, M>/4

7.JluHamMuyeckuil ypoBeHb BObI B CKBaXKHUHE, COOTBETCTBYIOIIUHN AEOUTY, M

8.ConeprkaHre MEXaHUYECKHUX MpUMecell B BojE, % 10 Macce

9.IToka3aHus MAaHOMETPA, KIC/CM?
10.IToka3anus amnepmerpa, A

11.DakTryeckoe HaNpsKEHUE ceTH, B

12.Mapka, ceueHue u JJIMHa TOKOTIOABO/ISIIETO Kadest

13.Mapka cTaHUMH yIIpaBJICHUS

14. HapaGoTka arperara 10 OTKas3a, 4

15.YcnoBus paGoTh! (paboTa Ha HHIUBHUAYATBHBIA WM 00N TPYOOTIPOBO.)

16. BHemHee nposBIEHHE OTKa3a

17. HaumeHoBaHUE U aJpec SKCILUTyaTUPYIOIIEH OpraHu3aluu

18. Inametp oOcagHOi TpyObI

19. lomxHOCTD, haMUIHSI ¥ IOATUCH JIMIIA, OTBETCTBEHHOTO 32 3KCILTyaTallUIo
arperara

17
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CxeMma yCTaHOBKH KOKyXa Ha arperat IpH HECOOTBETCTBUH JJHaMeTpa arperaTa Jua-
MeTpy 00casHoil TpyOHI.
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HAITIOPHBIE XAPAKTEPUCTUKU AI'PET'ATOB TUITIA CRS

Hux 210 Hu 210

{ CRS6—4 | | crs6-6,5
2 »
200 - 16 | |
190 |16 N 190 8
180 ! AN 180 LN i
1o : 170 ol N
160 14 \ 160 Pm— I \\ I
150 | | 150 |12 ] T~ | \l_\
140 | 140 ~ t
130 [ 11 - | g . LI N
—
120 l | \\ 120 * - I \
110 T---"-L *L \\\ 110 9 T -
L~ I \ \ 4 ‘\ '\
100 1 100 g I SN N
= 1 N\ s ] NN TN
80 l l e 8 80 I — ‘:\\ \
n |8 ] N\ 70 8 = ANYAN
60 X . \ 60 t HER N\ \
50 J ! \\ 50 ! \‘ \\
o | | \ 40 | LN
30 | 1 Y 30 } |
2 4 é 8 . 10 20 1
Qu “/uac 10 : :
Hu 260 - i e 2 £ 3 5 |l 10
250 [ = Q.u */wac
240 -"'\L___ |
230 | I O
220 | [ 220 I CRS6-18
210 | | 210 F21 -
200 17 200 - l
180 e | 190 -2 = |
180 [15 s A - I 180 To— i :
170 * N 170 \‘\ |
160 | S 160 {16 B B AN |
15013 = SN 150 IISINONN
140 |44 [~ \\ [l \ 140 I \\ !
130 AN ! A ET — : NCNNN
12010 ~_ \\\\\L it L ANRAN
11 -~ i
110 | -"'\-.\'*\ ™ 10 55 SN ANAN
100 \\ \'\\ 100 —tl N\
0 = I \\\\‘T\ 5 2 s AN AN
™ N
80 e e NG < s B D N !\\\
70 Il B 09 70 B N \ N
5 I ] N ~ \
60 & 60 [ I
50 ! == A 50 ! N
" 1 ~ | ° - |
3 \ 40 T
30 T 1 0 |2 = ;
20 e 20 1 = —
10 I | 10 ; *l\"-..
|
2 4 ] 8 10 12 14 16 0 4 ;) 12 16 20 ’24 28
Q.u */qac Qu’ /gac

21



IIponoimxenne npuoxeHus A.
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IIponoimxenne npuoxeHus A.
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IIponoimkenne npusoxeHus A.
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IIpumeuanue:

1 Paboune MHTEpBAJIbI HAIOPHBIX XapaKTEPUCTHK arperaroB 0003HaueHbI Ha rpaduKax IITPUXOBOH JIHHUEH. DKC-
TUTyaTalus arperaToB BHE pab0vnX MHTEPBAJIOB MPUBOIUT K CHIKCHHUIO CPOKOB UX CITYXKOBI.
2 IIpumep ycimoBHOTO 0003HAYCHHMSI arperara:

CRS 6 - 10/ 11 - V5 - Kiaumart. UCIIOJHEHUE M KaTeropus pa3MeIleHHUs
KonmnuecTBO cTyneHei Hacoca

[Togaua, m3/uac

HYTPEHHUH JMaMeTp 00CaTHON TPYObl CKBAXKMHBI, YMEHBIIIEHHBIN B 25 pas

Twun arperara
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[Tpunoxenue B.

PexoMenganum no npuMeHeHUI0 npeodpazoBaresieil YaCTOTHI JI1 CKBAKUH-
HbIX arperatoB Tuna CRS.

[Ipu pabote ckBaxkuHHBIX arperatoB Tuna CRS ¢ npeoGpazoBarensiMu 4aCTOTHI
cienyeT coOmoaaTh Cleayoue TpeOOBaHUS:

-1J151 00ecrieYeHus1 J0CTATOYHOI0 OXJIAMKIEHUsI JJIeKTPOABUIraTesl, HACOC 10JI-
’KeH padoraTh B padodeM qUana3oHe, ero MoJavya He J0JIKHA CHUAKATHCS 0oJ1ee yeM
Ha 20% oT HOMHHAJIBHOM (HanpuMep, 17 Hacoca CRS6-10 no 8 m%/4). Pekomenyercs
yIpAaBJICHUE arperaTtoM MpoOU3BOAMT HE MO pacxoy, a 1o AasiaeHuto. [Ipu atom nonaya
MOKET CHU)KATbCS HUYKE YCTAHOBIIEHHOTO ypoBHs. [103TOMY HEO0X0AUMO YCTAHOBUTH
AaTYuK(pesie) MOTOKA KUIAKOCTH, KOTOPBIN OTKIIOYaN OBl DJIEKTPOIBUTATENb TP CHU-
KEHHUH MOaYu HIbKE paboyvero quamna3zoHa Wil ¢ MOMOLIBI0 PacXoioMepa YCTaHOBUTD
JIaBJICHHUE MTPU KOTOPOM HACOC JIOJKEH OTKIIFOYAThCS.

-JJ1s1 3aIIMTHI 00MOTOK 3JIEKTPOJABHMIaTeieil 0T neperpeBa, pacIuiaBICHUs U305~
U1 U €€ TPOO0s PEKOMEHIyEeTCS YCTAHABJIUBATH TEPMOJATUNK, OTKIIOYAKNIMIA BH-
rarejb nNpu Temneparype Boiie 70°C;

-JIJIS1 HOPMAJIbHO# PadoThl PaAHAJBLHBIX H YIOPHBIX NOAIUIHHUKOB CUHXPOHHAS
CKOPOCTH BpallleHHUsl BaJjia 3JIeKTPOABUTaTesl 10/KHA ObITh He MeHee 1800 06/Mun
(30 I');

-1J1s1 3aIIMTHI IBUTATEJIsl HACOCA OT BHICOKOYACTOTHBIX HMITYJILCOB HANPSIYKEHUS,
KOTOPBIE MOTYT MPUBECTH K MPEXKAECBPEMEHHOMY U3HOCY U MPOOOI0 U30JISIIIMA OOMOTOK,
pu OOJIBIIION JJIMHE COSAMHUTEIIBHOTO Kabelss MEXy JIeKTPOIBUTaTeIeM U mpeodpa-
30BaTesieM, HE0OX0UMO YCTAHOBUTH GUiabTpbl: GuiasTp du/dt nnm cuHyconaaIbHbIN
¢unbTp. PexomMenanuu no npUMEHEHNI0 COOTBETCTBYIOMIMNX (UIBTPOB CIEAYET YTOU-
HATH Y IPOU3BOUTENICH YaCTOTHBIX IPUBOJIOB.

B cBs3u ¢ TeM, uTo paz6op Boabl 3 OantH POXKHOBCKOTO 0YeHbh HEpaBHOMEPEH, a
JUTSL OXJTQXKICHUS DJIEKTPOIBUTATENA T0/1ada Hacoca He JJOJKHA YMEHBIIAThCS HUKE
YCTaHOBJICHHOW BEIMYMHBI, HEBO3MOXKHO HCIIOIH30BaTh YACTOTHBIN MpeoOpa3oBaTeb
0€3 MpOMEKYTOYHON HAKOIUTEIbHON EMKOCTH WJIM THIPOAKKYMYJISITOpa COOTBETCTBYIO-
e eMKOCTH, T.K. JJI1 ’TOr0 He0OXOIMMO OpraHU30BaTh MPUHYIUTEIBHOE OXJIAXKACHHUE
AIIEKTPOJIBUraTelNs B CKBaXKHHE. MOYKHO TakKe UCIOIb30BaTh OOBIYHYIO EMKOCTb U U3
Hee MojiaBaTh BOY C MTOMOIIBIO Hacoca THMa [ ¢ 4acToTHBIM mpeoOpa3oBaTeneM.

Tak>ke Hy>KHO TIOMHUTb, YTO MPHU HATUMYUHU OOJIBIION CTATUYECKON COCTaBIIAIOIIEH
B HAIIOPHOM XapaKTEPUCTHKE CHCTEMBbI, IPUMEHEHHE YaCTOTHOTO PETYIUPOBAHUS HE TIO-
BBIIIAET IKOHOMUYECKYIO 3()(PEKTUBHOCTD CKBaXKUHHBIX HACOCOB, a JIUIIIb MTO3BOJISIET
YMEHBIINUTh 00BEMBI U COOTBETCTBEHHO Ia0apUThl IPOMEXKYTOUHBIX EMKOCTEM, a TAKXKE
YMEHBILIUTb TUIPABINYECKUE YIaphl B CUCTEME.
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Cxema AOJIMBKU BOJIbI B 3JICKTPOABUTATCIIb.

1 — MacneHka
2 — Npobka

3 — OTBepcTHe Hemno-
AnA 3anrea BoObl cpen-

CTBEHHO TEpeJl BBOJIOM B KCILTYaTAlMI0 HEOOXOAUMO BBIKPYTUTH MPOOKY U YOEAUThCH,
YTO 3JIEKTPOJIBUraTEb MOJHOCTHIO 3al0JHEH BOAOIIMIIEPUHOBOM cMechio. [loTepsiHHy0
BO BpEMs TPAHCIIOPTUPOBKHU KHUIKOCTH CJIEAYET JOMOJHUTh MPECHON BOJAOM. {15 3TOTrO
HE0OXOMMO BBHIKPYTUTH BTOPYIO MPOOKY U C TTIOMOIIBIO MACJICHKU 100aBUTh BOJY JI0
YPOBHSI 3aJIMBHBIX OTBEPCTHIA.

Cxema CTpOIIOBKH.

PEKBU3UTHI U3I'OTOBUTEJIS:
[TOYTOBBIE: 303850, r. JIusasi, OpioBckoit oomactu, yi. Opnosckas, 250, AO
“JImBHBIHACOC”.
E-mail: info@livnasos.ru, http//www.livnasos.ru
TEJI/®AKCBI: cekperaps — (48677)  7-76-01
OTZIEJl OTIPY3KHU 7-76-15
KOHCTPYKTOPCKHI OTIEI - 7-76-17, ko@livnasos.ru
OKK 7-76-14
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Cnucok cepBUcHBIX IEHTPOB AO «JIMBHBIHACOC)

Anpec HaumeHnoBanue opranuzanuu Howmep Tenedona
1 443061, r. Camapa, yn. Ypansckas, . 38 3A0 «CamapacnernpemMkomIuiekT | (864) 264-57-07; 263-
17-99
2 Vxpauna, 03191 r.Kues, yi. Bunssamca, 000 «Cospemennnie Hacocusie | (080) 334-154, (044)
3/7, xB. 259 TEXHOJIOTHIY 545-45-41, e-mail:
panda-2@kiev.ua
3 Keipreisckas Pecnyonuka, Uylickast 0011., UIT IatypHbrit 810996 312 60-63-
AnaMeauHCKUi p-H, ¢. JleOeanHoBKa 06; 61-70-12 (13).
4 050014 Pecnyonuka Ka3zaxcras, AO «Kener» 810 77 27 259-89-17,
r. Anmartsl yi. Boketixanosa . 233 258-95-74, 258-45-61
5 390023, r. Ps3ans, npoe3n S161104koBa, 1. 000 Ul «CanTexIuIroc (7912)99-62-96, 8-
8K 905-187-9378 e-mail:
greku@stp62.ru
6 640022 1. Kypras, UII ITo3nnsikoB A.A. 8 (3522) 250-777
yi, CoBerckas a. 179 kB. 316
7 I'. HoBocuGHpCK. 00O «I'mapoarperar (383) 279-06-21
yi1. Tpukotaxnas, 47 b
8 656037, r. bapuaym, np. Kamuauna, 1 67-I' | OO0 «BocToxkOypBOI» (3852)77-02-82
9 302040, . Open, yn. M. I'opekoro, 1. UII I'onukos (4862) 43-62-95,
50A, kB. 8 903 883 1755, e-mail:
iogolikov@rambler.ru
10 r. HmwxueBapToBCK, yi1. ABUaTOpOB, 27 3A0 «HwmxnerapToBckpeMcepBucy (3466) 63-30-59
11 Mockogsckas 06:. . JImMutpos, yi. Kpo- OO0OO PI'H «I"apant» 8(968) 612-92-77
MOTKHHCKas, 61 a 8(965) 201-51-85
12 124575, MockoBckast 001. . 3enieHorpaf, UIT Axmenues M. H. (495) 989-98-42 e-
kopir. 1004, kB. 121 mail: amn65@ya.ru
KpacHomapckuit kpaid, r. KponotkuH, yir. WII Tpurep 1O. A. (86130) 650-35, 650-34
Kenesnonopoxnas, 81/95 Service.yura@mail.ru
13 160014, r. Bosoraa, yn. Cammepa,64 NII Cunopenkona A.H. ten./¢ 8 (8172)27-66-15,
27-42-06
info@remsnab35.ru
14 140400, Mockosckas 0611, r.KomomHa, OO0 «PeHaKOM-CEPBHUCH (496)612-46-94 e-mail:
yi.3aiiresa,38, lmoapesn renakom-s@yandex.ru
15 392018, r.TamOoB, yi. Jlagsiruna, a.17 UII batumes M.B. (4752)45-59-95 m06.8
905 120-95-55, e-mail
bvs_tam@mail.ru
16 153511, MBanoBckast 06:1.,IBaHOBCKMiA UII Hukonaes [I.A. (4932)26-40-64, e-mail:
p-oH, 1. Jlepsbuxa, 1.48 ivrem37@yandex.ru
17 Pecniybnukxa Mopaosus, . KpacHocio- NII Moxwun E. M. (8344) 32-20-80, m006. 8-

0oxck, nep. Kuposckuii, 1. 39A

927-640-34-22, e-mail:

rbkhi@yandex.ru

Wudopmarms o cepBucHbix neHTpax AO «JIMBHBIHACOCY pa3MmenieHa Ha caiite http://www.livna-

sos.ru/servis.html.

WNudopmanus 06 obecriedennn 6€30MacHOCTH pa3MelileHa Ha caiire http://www.livnasos.ru

Cnucok peruoHalnbHbIX MpeAcTaBUTENBCTB AO «JIMBHBIHACOC)

(http://www.livnasos.ru/dilers.html)
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	Агрегаты подвергаются 100% контролю, и завод гарантирует их работу без предварительных испытаний у потребителя.
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