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BHUMAHUE

Arperatsl noasepratorca 100% KOHTpOIII0, M 3aBOJ] TapaHTUPYET UX Pa-
00Ty 0€3 mpeABapUTEIIbHBIX UCTIBITAHUN Y TOTPEOUTEIIS.

B arperate ucnomnbs3yercs 3JIeKTPOJIBUTATENb, TEPMETU3UPOBAHHBIN C TIOMOIIBIO TOPLEBOTO

ymiotHeHus. [lepen 3amyckom arperata He0OX0AMMO MPOBEPUTH YPOBEHB BOAOTIUIIEPHUHO-

BOW CMECH B 3JICKTPOJBUTATENIC U TTPU HEOOXOIUMOCTU OIUTh. [IpoOKa AJ1st 3aJIMBKH Haxo-
JUTCS B BEpXHEH YaCTH AJICKTPOABUTATEIS.



BHumaHue!

DKcIuTyaTalys arperatoB BHe pabo4yrX HHTEPBAJIOB HAITOPHOM XapaKTEPUCTUKH (CM. TIPH-

JI0’)K€HUE A) IPUBOAUT K CHUIKEHUIO CPOKOB MX CIYXKOBI.

[Tpexxae yem Bol BBeieTe arperar B 3KCIUTyaTaluio, npocuM Bac noipo6HO 03HAKOMUTBCS
C COZIEP>KaHNUEM HACTOSIIEr0 NaclopTa.

Cobmronenre HamuX PeKOMEHJAIMH MO3BOJIUT BaM mpou3BOIUTh KAUeCTBEHHYIO SKCILTya-
TAIUI0 U3Eus.

He nomyckaercst coBMecTHast paboTa 1ByX U OoJiee arperaToB Ha €IMHBIN HATOPHBIN TPY-
00npoBoJI 6€3 YCTAaHOBKH IPUOOPOB KOHTPOJISL, PETYIUPOBOUHBIX 3aBI)KEK, PACUETHBIX JaHHBIX
WJIN IIPOEKTa, 00eceYrBarOIIUX paboTy arperaroB B HOMUHAJIBHBIX PEXKUMAX.

1 OBIIUE CBEJAEHUA Ob U3JIEJINU

1.1 Arperatbl 351IeKTpOHACOCHBIE LIECHTPOOEKHBIE CKBaXKMHHBIE 1)1 BOJbI TUia CRS (nanee
arperarbl) npeHa3zHadeHbl ISl MOAbEMA BOJIbI U3 ApTE3MAHCKUX CKBAXKHUH C LIETIBIO0 OCYIIECTRIIE-
HUSI BOJAOCHA0KECHMSI, OPOIICHUS U IPYTUX MOJOOHBIX PaOOT M COOTBETCTBYIOT TEXHUYECKUM
ycaoBusiMm AMT3.246.001TY.

1.2 Arperar CRS npexcrasisier coO0# arperar, COCTOSIIINI U3 3JIEKTPUYECKOTO IBUTaTE,
HAcoca U Jp. BCIIOMOTATENbHBIX Y3IIOB.

1.3 Arperar CRS npenna3zHaueH /1si moibeMa BOJIBI C O0IIel MUHEepamu3amuei (Cyxoi
octatok) He 6osiee 1500 mr/mn, ¢ BogopoaubiM nokazatenem (pH) ot 6,5 mo 9,5, Temneparypoit 10
25°C, MaccoBoOi J10J1eH TBEPABIX MeXaHUYeCKuX npumMeceit — He 6omee 0,01%, pasmepom He Oonee
0,1 MM ¢ comeprkanreM XJopuioB - He 6omee 350 Mr/m, cynasdaros - He 6osiee SO0 Mr/m, cepoBo-
nopona - He 6onee 1,5 mr/m, xxenesa (oOmiee coaepkanue) — He 6omee 0,3mr/m.
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NzrotoButens: AknroHepHOe 001ecTBO «JIMBEHCKHIA 3aBOJT TOTPY>KHBIX HACOCOBY B JaJIb-
HerimeM AO «JIuBHBIHACOCY.
AO «JIuBHBIHACOCY» OCTABIISIET 32 COOOM MPaBO BHECCHHS H3MEHEHU B KOHCTPYKIIMIO arperara ¢
LIEJIbIO YJIYUILIEHUS] Ka4ecTBa.

TEXHUYECKHUE XAPAKTEPUCTUKHU
TexHnuyeckne XapaKTepUCTUKN arperaToB IPUBEAEHBI B Ta0uule 1, HaOpHbIE XapaKTepu-
CTHKH — B IIPUJIOKEHUU A.

Tab6muna 1
Tunopasmep HomuHanbHbIE TapaMeTpsl arperata I'aGaputHsie pas- Macca, Huamerp
arperata MEpHI B MM, KT, HE CKBaXXHHBI,
ITonaua Hamop H, |Toxk, I, A MouHoCTb ABU-| ge Gomee Gouee MM
Mm3/yac M raresst, KBT ) L
CRS6-4/6 4 70 5,5104 3 145 1070 57 150
CRS6-4/9 100 7405 3 1200 64
CRS6-4/11 130 g10.4 4 1270 69
CRS6-4/14 160 9+0.4 4 1395 74
CRS6-4/16 190 11703 4 1480 76
CRS6-6,5/5 6,5 60 6,504 3 1075 62
CRS6-6,5/8 85 8104 3 1170 64
CRS6-6,5/9 105 9+05 4 1230 66
CRS6-6,5/11 125 10703 4 1310 68
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CRS6-6,5/12 6,5 140 11706 5,5 1410 74
CRS6-6,5/14 160 12,5707 5,5 145 1490 75 150
CRS6-6,5/16 185 177 7.5 1590 85
CRS6-6,5/19 225 17,5 7,5 1710 87
CRS6-10/3 10 30 605 3 970 555
CRS6-10/5 50 7703 3 1050 58
CRS6-10/6 65 7,506 3 1090 58
CRS6-10/7 80 8,604 ) 1150 64
CRS6-10/8 90 11708 4 1200 65
CRS6-10/9 100 11,6'06 5,5 1245 66
CRS6-10/10 110 12,6'06 5,5 1320 69
CRS6-10/11 120 14707 5,5 1335 72
CRS6-10/13 140 16703 6.3 1440 78
CRS6-10/15 160 17,5708 7,5 1550 82
CRS6-10/16 170 18,51 7.5 1600 83
CRS6-10/17 185 20" 9 1660 86
CRS6-10/18 195 21713 9 1700 87
CRS6-10/22 235 23713 11 1890 94
CRS6-10/27 290 13 104
CRS6-10/32 350 367 18,5 2430 118
CRS6-10/37 400 437 18,5 2615 126
CRS6-16/3 16 25 6,303 3 1015 57
CRS6-16/4 35 7,506 3 1065 58
CRS6-16/5 40 703 3 1115 59
CRS6-16/6 50 10709 4 1200 64
CRS6-16/7 60 17709 ) 1240 68
CRS6-16/8 75 15708 5,5 1310 68,5
CRS6-16/9 80 16703 6,3 1390 78
CRS6-16/10 90 17708 6,3 1440 81
CRS6-16/11 100 18,51 7.5 1520 83
CRS6-16/13 110 2072 7.5 1620 86
CRS6-16/14 125 2177 9 1700 87
CRS6-16/15 135 2271 9 1750 88
CRS6-16/16 140 2613 11 1830 97
CRS6-16/17 160 30715 13 1940 98
CRS6-16/19 175 30,525 13 2040 100
CRS6-16/20 185 31,523 13 2090 103
CRS6-16/21 190 33713 15 2090 110
CRS6-16/23 210 357 15 2180 112
CRS6-16/24 220 3672 15 2220 112
CRS6-16/28 260 4072 18,5 2580 127
CRS6-25/5 25 40 10706 4 1150 62
CRS6-25/6 50 1307 5,5 1220 68
CRS6-25/8 60 T 6.3 1400 81
CRS6-25/9 70 1813 7,5 1460 82
CRS6-25/10 80 18,515 7.5 1500 84
CRS6-25/11 90 19,515 9 1580 87
CRS6-25/13 100 2413 11 1750 93
CRS6-25/14 110 26,513 11 1760 93
CRS6-25/15 120 2813 13 1870 96
CRS6-25/16 130 30723 13 1915 97
CRS6-25/17 140 32723 15 2010 102
CRS6-25/19 145 357 15 2110 106
CRS6-25/22 170 20733 18.5 2310 115
CRS6-25/26 200 447 18,5 2520 122
CRSS8-16/5 16 100 1622 7.5 189 1220 74 200
CRS8-16/7 140 36713 3 1450 126
CRS8-16/8 160 30713 13 1500 130
CRS8-16/9 180 35723 15 1570 131
CRS8-25/3(sipK) 25 55 157 5,5 1150 78(79)
CRS8-25/4(tpK) 70 1815 7.5 1190 79(81)
CRS8-25/5 90 2472 11 1305 85
CRS8-25/6(sipK) 100 30713 11 1360 118(121)
CRS8-25/7(tpK) 125 32713 13 1430 124(127)




CRS8-25/8 (HpK) 150 3771 15 1510 130 (134)
CRS8-25/10(npK) 180 45725 18,5 189 1630 139(143)  |200
CRS8-25/13(upk) 230 60" 22 1865 155(161)
CRS8-25/15(upk) 270 65+ 26 2050 168(184)
CRS8-25/21 400 90*8 45 2500 213
CRS8-40/3(upk) 40 40 20" 7,5 1200 78(80)
CRS8-40/4(upk) 60 2541 11 1305 85(88)
CRS8-40/5 90 33+1.8 15 1405 123
CRS8-40/6 upk 90 3318 15 1500 131
CRS8-40/7(upKk) 120 44725 22 1650 150(159)
CRS8-40/8 135 49*3 22 1680 147
CRS8-40/9(upKk) 150 57128 30 1820 168(174)
CRS8-40/10(upKk) 160 62+ 30 1875 169 (177)
CRS8-40/11(npk) 180 66753 37 1920 186 (194)
CRS8-40/12 (upK) 200 73+ 37 2055 187 (194)
CRS8-40/14 230 8176 37 2175 188
CRS8-40/16 260 1008 45 2370 201
CRS8-46/7 46 120 4713 22 1625 148
CRS8-65/2 65 25 19,5715 7,5 1250 83
CRS8-65/3 40 3Q+1.5 18,5 1440 130
CRS8-65/4 55 4072 22 1595 147
CRS8-65/5 70 4872 22 1680 152
CRS8-65/6 80 5728 26 1790 162
CRS8-65/7 90 63" 30 1960 182
CRS8-65/8 110 72435 37 2050 188
CRS8-65/9 125 80"7 37 2125 192
CRS8-65/10 135 88"7 37 2200 193
CRS8-65/11 145 9888 45 2365 213
CRS8-65/12 160 1028 45 2425 215
CRS8-65/13 180 106*8 45 2560 218
CRS8-65/15 220 12678 60 2780 241
CRS8-95/7apo 95 140 112710 60 2600 242
CRS10-65/2upK 65 65 42+ 22 235 1410 154 250
CRS10-65/2npo 65 4272 22 1410 156
CRS10-65/3 Anpx 80 47+ 26 1530 164
CRS10-65/3upK 90 49125 26 1530 164
CRS10-65/4Anpx 110 65" 30 1570 215
CRS10-65/4upk 125 73135 37 1660 220
CRS10-65/58pK 150 81" 37 1675 245
CRS10-65/6 Anpx 175 96143 45 1820 254
CRS10-65/6upK 200 1103 55 1875 266
CRS10-65/7apk 225 120 55 1950 273
CRS10-65/13upk 390 23512 110 2950 460
CRS10-65/15upk 450 265712 130 3100 465
CRS10-65/16upK 480 280*12 130 3190 473
CRS10-77/3upx 77 100 736 30 1490 200
CRS10-100/18po 100 20 21418 11 1215 121
CRS10-100/2upo 40 35%3 18,5 1515 155
CRS10-100/3upo 60 53 22 1765 180
CRS10-100/4Anpo 70 63" 26 200
CRS10-100/48po 80 75%¢ 30 1930 238
CRS10-100/51po 100 88*8 37 2100 264
CRS10-100/61po 120 108" 45 2340 292
CRS10-100/71p0 140 122+10 55 2560 307
CRS10-100/8upo 160 14012 65 2785 348
CRS10-120/1npo 120 20 26™ 11 1240 100
CRS10-120/28po 40 46* 18,5 1500 153
CRS10-120/3upo 60 67133 30 1760 228
CRS10-120/4npo 80 83* 37 1950 256
CRS10-120/58po 100 105%3 45 2190 288
CRS10-120/6upo 120 13076 65 2450 328
CRS10-120/7npo 140 14077 65 2645 340
CRS10-120/8upo 170 162113 75 2870 370
CRS10-120/131po 270 270%13 130 4080 536




CRS10-140/4npo 140 70 85+ 37 1760 230
CRS10-140/6up0 110 137110 55 2210 289
CRS10-140/7upo 130 1407127 65 2580 325
CRS10-160/11po 160 25 272 30 235 1275 131,5
CRS10-160/2Anpo 35 50+3.5 30 1560 220
CRS10-160/21po 50 72435 37 1590 229
CRS10-160/3upo 75 102% 45 1820 248
CRS10-160/4upo 100 130763 65 2100 310 250
CRS10-160/61po 150 210"10 90 2640 371
CRS10-200/11po 200 25 45723 18,5 1440 149
CRS10-200/58p0 125 210710 90 2480 360
CRS12-160/21po 160 65 93145 45 281 1500 250 301
CRS12-160/3upo 100 135763 65 1700 300
CRS12-160/4upo 140 180%13 90 2004 365
CRS12-160/5upo 175 22620 110 2352 451
CRS12-160/61po 200 260713 130 2410 468
CRS12-200/11p0 200 35 68"6 37 1550 229
CRS12-200/3upo 105 190717 90 2400 385
CRS12-200/4npo 140 250720 110 2900 500
CRS12-210/11p0 210 25 6113 30 1500 224
CRS12-210/21po 55 110% 45 1850 280
CRS12-250/11po 250 35 80" 37 1570 235
CRS12-250/2np0 70 155"8 75 2020 334
CRS12-250/3upo 105 250713 110 2650 472
CRS12-250/4upo 140 270713 130 2900 500

1 Cunxponnas uacrora asurarens 3000 06./mun (50 ¢ ™).

2 HomunanbsHOe nuHEitHOe HanpspkeHue tpexgasHoit cetu 380 B, 50 T'u. JlomycTumoe oTkIIoOHeHHE HanpspkeHus witoc 10 mu-
Hyc 5%.

3 Tloamop mpu 3kcruryatanuu, He menee 1w, a aist HacocoB CRS 12-200, CRS 12-210 CRS 12-250 ve menee 2Mm.

4 HpK - paboyune KoJieca HACOCOB U3TOTOBJICHBI U3 HEPIKABEIOIIECH CTann). ArperaTsl, He OTMEUSHHbBIE HPK, N3TOTABINBAIOTCS C
TIACTMACCOBBIMU PaOOYMMH KOJIECaMH, aPMUPOBAHHBIMU HEPIKABEIOLICH CTalIbIO IO MOBEPXHOCTSIM YIJIOTHEHHS. ATperaTsl
CRS 8-25 u CRS 8-40 n3roTaBiInBaOTCs B IBYX HUCIIOJHEHHSX, C INIACTMACCOBBIMH U HEP)KAaBEIOIIMMHU KOJIECAMHU.

5 Hpo - pabouue KoJieca M HAIIPABIIAIONINE alllapaThl H3TOTOBJICHBI U3 HEPXKABEIOIIEH CTaJIH.

6 JlonycTiMble OTKJIOHEHHS HANIOPOB, Mojad U MotqHoctu o FOCT 6134 (MCO 9906), npuinoxxenue A.
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3 KOMIUVIEKTHOCTbD

I Arperar CRS L.
2 ITacnopt AMT3.246.007 IIC L.
4 YCTPOHUCTBO

Arperat CRS (cM. puc.l) cocTouT U3: HACOCHOM YacTH 103. 1; anexTpoaBuraTes
1103. 2; IPOBOJAOB TOKOMOABOSIIIMNX 103. 3; KjanaHa 1mo3. 4; TaOJIMYKH 03. 5; KoXKyXa 3a-
IIMTHOTO 1103. 6; CSTKH 3aIlIUTHOM I103. 7.

5 MEPBI BE3OITACHOCTH

[Ipu MoHTaXke arperara He0OX0UMO COOJIOIATh MPaBUiIa TEXHUKU O€30MaCHOCTH,
PYKOBOJICTBYSACH IMOJIOKEHUSIMH, U3JI0)KEHHBIMU B JOKYMEHTaX 110 OXpaHe TPyAa U TEXHUKE
0€30I1aCHOCTH Ha CTPOUTEIIbHBIX paboTax Mo BOJOCHAOKEHHUIO.

[Ipu 3TOM creayeT BBIOJIHATH CAEAYIONINE TPEOOBaHUS:

5.1 K paGote MoryT ObITh AOMYIICHBI JUIA, IPOIIEAIINE HHCTPYKTAX 110 TEXHUKE
0e301acHOCTH Ha MOHTaXHBIX paboTax. PaboThl, CBSI3aHHBIE C AJIEKTPUUYECKOM YaCTbhIO, BbI-
MIOJIHSIFOTCS AJIEKTPUKAMU.

5.2 Bce nogbeMHbIe IPUCTIOCOOIEHUS, MPUMEHSIEMBIE ITPU MOHTAXKE arperara,
JOJDKHBI UMETh TPEXKPATHBIN 3amac MPOYHOCTH; Mepe] HauajaoM padoT MOoAbEeMHbBIC MTPH-
CIOCOOJIEHUS IOHKHBI OBITH MPOBEPEHBHI.

5.3 HapamuBanue u pa300pKy KOJIOHHBI BOJIOIOTbEMHBIX TPYO ClieayeT Mpou3Bo-
TIUTH TOJIBKO MTPH HAKPHITOM YCThE CKBaYKHUHBI.

5.4 Ilpu nogbeMe U CIyCKe KOJIOHHBI BOJIONIOTEMHBIX TPYO B CKBaXKUHY HE PEKO-
MEHJIyeTCsl YAEPKUBATh U HATIPABJISITH KOJIOHHY PYKaMHU.

5.5 He cienyet ocTaBisATh MOAHATYIO KOJIOHHY TPYyO Ha BECy BO BpeMs IepephiBa B
pabore.

5.6 Ilpu nogbeme (CIycke) KOJIOHHBI BOAOMOABEMHBIX TPYO TOKOTIPOBOISIIINUE MPO-
BOJIa IOJKHBI OBITh CBEPHYTHI B OYXTY M YJIOKEHBI 32 MpeesiaMi paboyuei 30HbI.

5.7 3anpeniaeTcst OCTaBIATh TOKOIPOBOIAIIME TPOBOIA HECOOPAHHBIMU B OYXThI U
HAaXOJIUThCS BO3JIE HUX BO BPEMsI MOHTA)Ka U JIEMOHTAXKa arperara.

5.8 Topmo3 rpy3010apeMHOM JOCAKN TOJDKEH OBITh B HCIIPABHOM COCTOSTHUH.

5.9 Kpemuienne KOHIIOB Tpoca K 6apabany Jie0eKH U KPIOKY JTOJKHO OCYIIIECTB-
JSATHCA MIPU TTOMOIIH 32)KUMOB. Ha Gapabane nebenku 10KHO OBITH HE MEHEE TPEX BUTKOB
IIPY CAaMOM HHU3KOM ITOJIOKEHUU KPIOKa.

5.10 He cneayet Topmo3uTh 6apaban jie0e K1 BpyUHYO, C IOMOIIBIO JIOMa, OTPE3-
KOB TPYOBI U T.II.

5.11 Jlebenku, npuMeHsieMbI€ JJIsl MOHTa)Ka arperaTa, 10JKHbI HaJIe)KHO YKpen-
JISITHCAL.

5.12 He cneayer mpuMeHSTh TPOC ¢ 000pPBAaHHBIMU MPOBOJIOKAMHU.



5.13 IIpu MOHTa)KE U KCIUTyaTaIluy CTAHIIMH YIIPaBIEHUs, HE0OOX0IUMO COOII01aTh
TpeboBaHMs 0€30MaCHOCTHU, U3JI0KEHHBIE B AKCILTyaTaAllMOHHON JJOKYMEHTAI[MU Ha CTaH-
LU0 YIIPABJICHUS.

5.14 Ilpu 3aKIMHUBAHUU BOAONOABEMHBIX TPYO B 00CaHON KOJIOHHE MOIbEM
(cmyck) arperata HeOOXOAMMO OCTAHOBUTH. Y CTPAHEHHE 3aKJIMHUBAHUS MPOU3BOJIUTCS ITY-
TEeM MEJIJICHHOTO BPAIICHUS KOJIOHHBI TPYO IO YaCOBOM CTpEIIKE.

5.15 MoHTax TOKOIIPOBOISIIIUX IPOBOIOB HA YYACTKE OT 00CATHON KOJOHHBI JI0
CTaHIIUU YTPABIICHUS PEKOMEHTYEeTCS BBITIOJIHSATh B 3AIIIUTHON TPyOeE.

5.16 Jlnsa oGecrieueHust 3J1eKTPoOe30MaCHOCTH YCTaHOBKU 000PY10BaHUS YCThE CKBa-
YKUHBI JOJDKHO OBITH 3a3eMJIEHO B cOOTBeTCTBHH ¢ TpeboBanusimu ['OCT 12.1.030. 3a-
KUMBEI 1 3a3emirstrorue 35aku mo ['OCT 21130.

5.17 Arperatbl JOJKHBI SKCIUTYyaTUPOBATHCS B ABTOMATHYECKOM UJIM PYYHOM PEIKHU-

Max. TpeboBaHus K cUCTeMaM yIpaBJIeHUS U3JI0KEHbI B macriopte. [1pu skcrutyaTanuu arpe-
raT yCTaHABIIMBACTCS B CKBAKUHE U TIPH JIFOOBIX PEeKUMAX IKCIUTyaTallud OMACHOCTH JIJIst 00-
CITy’KUBAIOIIETO TMIepCcoHaia He npeacTaBiseT. KBanudukanuoHnasie TpeOOBaHMS K TIEPCOHATY
JUTs1 0OCITYKUBAaHUSI CUCTEM YIIPABJICHUS U3JI0KEHBI B PYKOBOJICTBAX I10 AKCILTyaTallMK CH-
CTEM yIpaBJICHHUS.

5.18 bezomacHocTh OT MexaHn4eckux onacHoctel (Pa3gaBnuBanue, paneHue, paspe-
3aHUE WU pa3phIB, 3alyThIBaHUE, yAap, 3aXBaT, BTSITMBAHUE U CTUpaHUE) 0OecTieurnBaeTCs
MPUHLIMIIOM pa3MElIeHus arperata. ArperaT pa3Melaercss B CKBaXKMHE COOTBETCTBYIOILETO
auameTpa moj 3emiiei. JlocTyn o0CcyKuBaroIIero nepcoHasia K HeMy HEBO3MOKEH.

[IIym 1 BuOparus He MPECTABISIOT OMACHOCTH JIJIsi 00CITY>KUBAIOIIETO MIEPCOHAIA.
Arperar Bo BpeMsl IKCILTyaTalui padoTaeT B aBTOMAaTUYECKOM PEXKUME U YIIPaBJISETCS U~
CTAaHIIMOHHO. ATrperar pa3MelaeTcsi B CKBaXKHHE COOTBETCTBYIOIIETO IUAMETpa MoJT 3eMiIei 1
0/ BOAOU U HE MPEICTABISET ONACHOCTH JIsl 00CTyKuBaroliero nepconana. [loatomy mapa-
METpHI IITyMa ¥ BUOpAIIMU HE YCTAaHABJIMBAIOTCS.

6 IOAI'OTOBKA K PABOTE

6.1 MoHTax 1 yCTaHOBKA arperara, oJAroToBKa CKBa)KMHbI K 3KCILTyaTalluu
JIOJKHBI IPOU3BOJIUTHCS CIIELIMAIM3UPOBAHHBIMU OpraHU3aIUusIMU (CM. puC. 2).

[ToaroToBKa CKBaXKUHBI.

Jlo ycTaHOBKHM arperara CKBa)KMHa MPOKaYMBAETCS 10 OCBETIIEHUS BOJIBI (C LEIbIO
ylnaneHus necka, mycopa u T.11.).Ilepen MoHTakoM arperata He0oOX0IMMO MTPOBEPUTH CO-
CTOSIHME CKBaKUHBI: OTCYTCTBUE CY>KCHHI HJIA BHICTYTIOB B CKBOKUHE, TPOU3BECTU 3aMEPbI
CTaTUYECKOTO YPOBHS BOJBI Herar., 1€0MTA CKBAXKWHBI M COOTBETCTBYIOIIETO IEOUTY TUHA-
MUYECKOTO YPOBHS BOJBI Hyuu,, TIIYOWHY CKBaXXUHBI 10 (PUIHTPA.

Arperat AJisl JaHHOW CKBaXXUHBI JIOJKEH OBITh MOJI00paH TakuM 00pa3oM, YTOObI Jie-
OUT CKBaXXUHBI OBLJT OOJIbIIIE HOMUHAIBHOM MoJ1aun arperata (cMm. Tabi.1) He MeHee yeM Ha
25%. Ilpu 5TOM HOMUHAJILHBII HaNop BEIOPAHHOTO arperara, J0JKEeH MPEBbIIaTh MpU-
MepHO Ha 5% cymMMy TMHaAMHUYECKOTO YPOBHS BOJbI B CKBRXKHHE U BBICOTHI IMObEMa BOJIbI
HaJ[ YpOBHEM 3€MJIH, HEOOXOAMMOM TOTPEOUTEITIO.



JlommyckaeTcsi ¢ MOMOIIBIO 3aIBUKKH U MAaHOMETPA, BXOSAIINX B 000pyI0BaHUE
CKB&)XHHBI (CM. pucC. 2), APOCCETNPOBATH arperar ¢ 1esibio o0ecrieueHus: paboThl €ro B Mpe-
nenax paboyero MHTEpBaia HAMOPHOU XapaKTEPUCTUKHU (CM. MPUIIOKEHHE A).

Hopwmainbhas paboTa 31eKkTpoaBUraress 00ecrneurnBaeTcs OXJIaK/IEHUEM MTepeKaynBa-
€MOi BOJIOM IPH YCIOBUH YCTAaHOBKH arperara B CKBaXKMHE TaKUM 00pa3oM, 4TOObI HIX-
HUUW TOPEIl AIEKTPOABUTATENS ObLT BhIE (GUIBTPA CKBAXKUHBI, KAK MUHUMYM Ha 1 MeTp, a
auaMeTp o0caJHOM TpyObl CKBaXXMHBI COOTBETCTBOBAJ AMAMETpy arperara. [Ipu Heobxonu-
MOCTHU PacMOJIOKEHHs arperata B CKBaXKHHE TUaMeTpoM 00caaHoi TpyObl Ooublie, yeM
TpedyeTcs Mo pa3Mepy arperara, Ha JIBUraTelb YCTAaHOBUTH CIICIIMAIIBHBIN KOXKYX, HMUTH-
PYIOLIXN pa3Mepbl COOTBETCTBYIOIIEN CKBAKUHBI.

Koyx noymxeH ObITh 3ariyIleH HaJl CETKOM, 4TOObI 00€CeUnTh MOCTYIIEHUE OXJIaX1at0-
el BOJIbI TOJILKO CO CTOPOHBI IBUTATeNs (puc. 3).

6.2 ITonrotoBka arperata K MOHTaxy.

[lepen MoHTa)kOM arperaTa 00s13aTEIBHO MPOBEPUTH COCTOSTHUE TOKOIMOIBOSIIIETO
MPOBO/IA, & TAKXKE BU3yaJIbHO YOEIUTHCS B OTCYTCTBUH BMSTHH U MIEPEKOCOB, KOTOPHIE
MOTJIY TIOSIBUTHCA B pE3yJIbTaTe HEOPEKHOUN TPAHCIIOPTUPOBKH.

B ciryyae noBpe:xieHUs1 BBIBOAHOIO MPOBO/Ia HACOCA, HAJIUYMS BMATHH M Nepe-
KOCOB HA KOPITYCHBIX JIETAJISIX arperara rapaHTHiiHble 00513aTe/IbCTBA 3aB0OAA-U3I0-
TOBHUTEJIS MPEKPAIIAOTCS.

JlormyckaeTcsi CBepJIMTh B KJIallaHE OTBEPCTHE TUaMETPOM 4-5 MM JJis CJIMBa BOJIBI U3 BO-
JOTIOTLEMHBIX TPYO.

6.3 MoHTax arperara.

6.3.1 BeIBOIHBIEC KOHIIBI AJIEKTPOIBUTATENS COCAMHUTD MAaKON ¢ TOKOMOABOASAIIUMHU
npoBoAamMu (IIpoBOJia YCTAHOBOUHBIE ISl BOJAOMOTPYKHBIX AiekTpoaBurateneit BIIIT
TY16-705.077-79) u TIaTeIbHO 3aU30JIUPOBATH MOJUXJIOPBUHUIOBOM JICHTOU B 7-8 ClI0€B
B MoJiHaxJjecTa Ha jyiHe 12-15 cm win cnenuanbHoi MydToii. CedeHue TOKOMOABOASIIETO
MIPOBO/IA CIIENYET BEIOMPATh B COOTBETCTBUU C TabII. 2.

6.3.2 BomonoaseMHuyto TpyOy ¢ My(dToi BBEpHYTh B aTpyOOK arperara 0 OTKasza
(cm. puc.1). [To mpockOe 3akazunka 3a OTACIBbHYIO IJIATy MOTYT MOCTABISATHCS MEPEX0/I-
HBIE BTYJIKH, & TAK)KE MEPEXOTHUKH C Pe3bObl Ha (IaHell.

[Ipu MOHTa)Ke WM IEMOHTa)Xe C TpyOaMu arperar yAep>KMBaTh OT IPOBOPOTA 3a
HanopHbIi naTpyook. Hepomyctumo yaepxuBarh arperart 3a pedpa dhoHapsi.

6.3.3 MoHTaXHbII XOMYT 3aKperuisieTcsi Ha TpyOe y Topua MyQThl U IPUCOETUHS-
€TCSl METAJUNINYECKUMH CTPONaMU K KPIOKY IPy30I0JbEMHOTO MEXAHU3MA, 3aTEM BCE MO~
HUMAETCs B BEPTUKAJILHOE MOJIOXKEHHUE U aKKYPAaTHO OITyCKaeTCsl B CKBaXHUHY. B pe3n0y
My Tl BBOpauMBaeTCs BTopas TpyOa u T.J1. Arperart omycKaroT Ha TITyOUHY HUXKE JTUHAMHU-
YECKOT0 YPOBHS, KAK MUHUMYM Ha oJiuH MeTp. [IpoBoja KpenuTh K TpyOaM XoMyTaMu 4e-
pe3 KaxJiple 3 MeTpa, MpeBApUTEIBLHO 0OEPHYB U30JSLMOHHON JIEHTOM B MECTaxX Kperuie-
Hud. Bo BpeMs norpykeHusi Heo0X0IMMOo o0eperarh MpoBojaa OT noBpexaeHus1. KoaonHa
TpyO, 3aKpeIIeHHas B ONOPHOM IUJIUTE, OITyCKAETCsl Ha Topel 00caiHOM TpyObl, ociie
ATOr0 BEAETCS MOHTAXX Ha3eMHOro o0opyaoBanus. [locne ycraHOBKY arperata B CKBaKUHY
HEO00XO0JMMO MTPOBEPUTH COMIPOTUBIICHUE U30JISAIUN CUCTEMbI TOKOTIOBOISIIUIN MPOBOJT —
arperar, OHO JIOJDKHO OBITh HE MEHEE



0,5 MOwm. [lasiee mpou3BeCTH OTKAYKy BOJBI HA BEIOPOC B TeueHHE 30 MUHYT C OTKPBITON
Ha 1/3 3aaABUKKOIA.

6.3.4 3anpemaercs K KOpNycy arperara NnpuBapuBaTh JApyrue J1eTajiu.

6.3.5 Arperatel CRS MOXXHO ycTaHaBIMBaTh TOPU3OHTANIBHO (CM. puc.4). s aToro
HEOOXOAMMBI KOXKYX OXJKIECHUS U KOMIUIEKT MOHTaXHBIM FOPU30HTAIBHON YCTaHOBKH,
KOTOPBIE MOTYT MOCTABJISITHCS IO IPOCKOE 3aKa34yrKa 3a IOMOJHATENbHYIO Tuiaty. [Ipu aTom
HE JIONYCKaeTCsl BO3/ICHCTBUE HA HAMOPHBIN NaTpyOOK arperata Harpy30K OT BOJOIOIbEM-
HOU TpyOBI, TaK KaK 3TO SBJSETCS MPUUNHON TOJIOMKH (Cpe3a) BaJOB HACOCA, DIEKTPOIBU-
raTens, MyQThl U JIp.

Onopbl KOMIUIEKTa MOHTaKHOTO TOPU30HTAJIBHOW YCTAHOBKHM JIOJKHBI pacrosa-
raThCsi: epBasi — MOCEPEeIMHE HACOCHOM YacT, BTOpas — MOCEPEANHE KOXKYXa OXJIKICHUS.
Camu onopsl HEOOXOJUMO KPEMUTh K JHY €eMKOCTH, B KOTOPOi Oy/eT pacrojararbcs arpe-
rar.

TpebGoBaHus K MOHTaXy IO/ KaKUM-JIMOO yTIOM K TOPU30HTAIBHOM TUIOCKOCTH aHa-
JIOTUYHBI TPEOOBAHUSM MPY TOPU3OHTAILHOM ycTaHOBKe. CpeqHuil pecypc U rapaHTHHBIN
CPOK IPH TOPHU30HTATILHOM YCTaHOBKE yKa3aHbl B pazzaene 10.

6.3.6 3anpemaercsi BKJIKYATh arperat HeMmoCPeACTBEHHO OT ceTH. ArperaT noj-
KJIFOUUTD K BJIEKTPUUYECKOM CETH uepe3 KOMILIEKTHOe ycTpoicTBo CY3 — cTaHIus yrpase-
HUSI ¥ 3alTUTHI WK IPYTHE YCTPONUCTBA YIIPABJICHUS U 3aIUTHI JJIs1 TOTPYKHBIX arperaTos.
CraHnust yrpaBiaeHus JOJHKHA 00ECIeYNTh OTKIIIOUCHHE SJIEKTPOABUTATENS TIPH TIepe-
rpy3ke no Toky 6osee uem Ha 30%, nmpu HeMmoHO()A3HOM pekuMe paboThI U 10 CUTHATTY
JlaTYUKa «CYXOT0 X0J1a».

JlanHoe ycioBHe sBIsieTCs: 00s13aTENbHBIM P IKCILTyaTanuu arperara. Ero neco-
0JII0/IeHUE, TaK)Ke KaK U APYruX TpeOOBaHUI MHCTPYKIIUU, PUBEACT K yTpaTe rapaHTHil-
HBIX 00513aTEIBCTB 3aB0OJ1a-U3TOTOBUTEIIA MEPE MOTPEOUTEIEM.

6.3.7 MoHTaX CTaHIIMM YIIPABJICHUS U €€ TEXHUYECKOe 00CTyKUBaHUE MPOU3BO-
JIATCSI B COOTBETCTBUHU C 3KCILTyaTallMOHHOM JOKYMEHTAIEN Ha HEe.

6.3.8 Ins1 npenoTBpaiieHus MOBPEKICHUN TOKOTIOABOSAIINX MPOBOJIOB IIPHU MOH-
Ta)ke arperata ¢ (pJIaHIIeBBIM COSAMHEHUEM HEOOXOIMMO UCIOJIb30BAaTh OTBETHBIN (priaHel
C BBIOOPKOIA.



Tab6muna 2

Momrocts | CedeHne TOKOIPOBOIAIIETO MPOBOIA, MM
ABUTaTEIIA,

KBt 15 R5 |4 |6 |10 [16 [25 [35 |50 [70 |95 [120 [150 [185 | 240

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

3 57 [94 Jis0 p23

4 44 174 117 175 P89

5.5 55 B7 130 p14 B36

7,5 41 b5 97 [159 Ppsi

9 56 |82 [134 P90 B00

11 44 66 [109 172 P63 B60

13 56 P2 [145 p22 B03

15 40 66 [104 159 Rl6 P97

18,5 59 P5  [150 05 8o

22 56 B8 [135 184 P54 B4l

26 73 [115 [l60 P30 B20

30 59 P2 [130 185 P60 B50

37 54 B5 [120 [170 P30 B20

45 72 9 [136 [183 P36 ps4

55 B0 [111 [150 [193 p6s

65 68 6 [135 180 P35 [290

75 80 [110 [150 Poo [250 B10
90 88 [113 [136 [160 J1I85 [219

7 TEXHUYECKOE OBCJYKNUBAHUE
7.1 Ilyck B paboty.

BHumaHume!

Bxitouenue arperara npou3BOJAUTH TOJIBKO MOCIIE MPOBEPKH IIEKTPUUECKON U MeXa-
HUYeCcKOM cxembl arperata. Koyiebanust HanpsiKeHus: CeTU pU paboTe IEKTPOIBUTATENS HE
JOJDKHBI TpeBbIIaTh mitoc 10 munyc 5% ot HomuHanbHOTO. [Ipu mycke arperara 3aJBUXKa
Ha HarHeTaTeJIbHOM TPyOONpPOBO/Ie JOJDKHA ObITh OTKphITA Ha 1/3.

Ornpenenenre NpaBUIBHOTO HAINIPABIICHHS BpalllEHUs arperata mpou3BOIUTh HU3MEHE-
HUEM HaIlpaBJICHUS BPAIICHUS POTOPA JBUTATEIS MyTEM MEPEKIIIOUEHUS IBYX U3 Tpex ¢as.
[Ipu 3aKkpbITOI 3a1BUKKE MaHOMETpP OyAET MMOKa3bIBaTh JABa PA3IUYHbBIX JaBieHUs. boib-
1Iee U3 HUX YKa3bIBA€T HA MPaBUJILHOE HAIpaBJICHUE BpaleHus arperata. [logbem Boab
Py HOpMaJIbHOM paboTe arperara A0KeH ObITh OTMEUEH 4Yepe3 1-2 MUHYTHI Iociie MycKa
arperara.

YO6enuBiuck, 4To paboTa arperata mpoTeKaeT HOpMajabHO HEOOXOIUMO MOCTEIIEHHO
OTKPBITh 33JIBIXKKY Ha HAIOPHOU TpyOe U yCTAaHOBUTH 10J1a4y BOJABI B COOTBETCTBUHU C Ta0-
murel 1, obecnieunB paboTy arperata B pabo4eM HHTEpBaJIe HATIOPHON XapaKTePUCTUKHU
(cMm. mpunoxkenue A.). TOK 3JIEKTpOJIBUTATEIIsI HE JOJKEH MPEBBIIATH YCTAHOBICHHOW TSI
JTAHHOTO THIA HAacOCa BETUYUHBI (CM. Tabmuiry 1).

Ecnu nmpou3BouTENbHOCTH arperaTa mpeBbIaeT JeOUT CKBAKUHBI, TOTPEOIsIeMblIi
TOK YMEHBIIAETCS U HaOJII0/1aeTca HepaBHOMEpHAs nojlaya Bojbl. PaboTa arperata B TakoM
peXUME HEeIOIyCTUMA.
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Ecnu ckBaxknHa ¢ XOpommM JeOUTOM, HO arperar dKCIUTyaTUPYyeTCs BHE pabouero
y4aCcTKa HAIOPHOM XapaKTEPUCTUKHU, TO IIPU MaJbIX HAIlOpax NpOU3BOAUTEIBLHOCTD arpe-
raTta Bo3pacTaeT U OJJHOBPEMEHHO yBEJIMUMUBAETCS NOTpeOIIsieMasi MOIIHOCTh M Harpy3Kka Ha
pabouue opraHbl Hacoca, a Mpy OOJILIINX HAMOPaX MPOU3BOJUTENBHOCTD MAAET U YXY/I-
[IaeTCs OXJIAXKICHUE AIEKTpoiBUraTess. B 000ux ciiydasiX CHUXKAETCs CPOK CIIyKObI arpe-
rara.

MakcuMalibHOE KOJIMYECTBO BKJIIOUEHUM 3JEKTPOHACOCA HE JIOJKHO MPEBBINIATH 6
BKJIIOYEHMH B 4ac. [Ipu 3TOM BpeMEHHOM ITPOMEKYTOK MEKY BBIKIIFOUEHUSMHU U BKIIIO-
YEHUSIMU J0JHKEH OBITh He MeHee 10 MUH.

Texnuueckoe o0CTyKMBaHUE U JUATHOCTUPOBAHUE COCTOUT B €XKEAHEBHOM KOHTPO-
JUPOBAHUM BEJIMYMHBI MOTPEOIIEMOT0 TOKa, TOKa3aHUil MaHoMeTpa. He pexe onHoro pasa
B MECHII CJIEAYeT KOHTPOJIUPOBATH COMPOTUBIICHUE U3OJISIIMN CUCTEMbBI TOKOBEAYIIUNA MPO-
BOJI - IBUTATEINH (TIPU 3TOM COMTPOTUBIICHUE U3OJISIITUH B XOJIOJHOM COCTOSTHUH JOJKHO OBITh
He Menee 0,5 MOwm), a Takke MPOU3BOANTH 3aMep CTATUYECKOTO U JUHAMUYECKOTO YPOBHEMN
BO/JIbI B CKBaYKMHE U MPOBEPATH KAYECTBO OTKAUMBAEMOM BO/IBI.

Kputepusimu oTkaza arperatoB siBJISIFOTCS:

CHIDKEHHME 1moJiaun 0oJiee ueM Ha 25% oT (pakTuueckoro nepBoHavaaIbHOIO 3HAYCHUS,
MpEKpaIleHUe MOJa4u BOJIbI MPU HATUYMHU SHEPrOMUTAHUS HA BBIBOJAHBIX KOHIIAX 3JIEKTPO-
JIBUTATEJIS,

MIPU UCIIPABHOM TOKOIIOABOJSINEM KaOeyie CHIKEHUE COMPOTUBIICHUS W3OJIAIIMA CHCTEMbI
TOKOMOJABOJAIIMN KaOelb — KOPIYyC CTaropa 3JIEKTPOABUTATENsl B XOJOJHOM COCTOSIHUU
amxke 0,5 MOw;

MOBBIIIEHUE CUIIBI TOKA, TOTPEOIISIEMOT0 3IIEKTpoABUTaTesieM, OoJiee yeM Ha 25% OT HOMU-
HaJIbHOT'O 3HAYEHUsI P pabOTe HAa HOMUHAJILHOM peXuMe. B ciiydasix mpekpaiieHus Io-
Ja4u BOJBI, JJIUTEIBLHOTO MPEBBIICHUH TOKa (Ha 25% BbIlIE HOMUHAJIBLHOTO 3HAYCHUS),
YMEHBIIICHUSI Haropa arperata 6ojee yem Ha 25% OT AKCIUTyaTallMOHHON BEJIWYUHBI, CHU-
KEHUH CONPOTUBICHUS n30ssiuu Hibke 0,5 MOM arperaT cpo4HO OTKJIKOYUTH OT CETH ISt
BBISICHCHUS IPUYMHBI U TIPU HEOOXOIUMOCTH JIEMOHTUPOBATh.

Kpurepusimu npeneabHOro COCTOSIHUS arperaToB SBIISIIOTCS:

JUISl KalUTAJIbHOTO PEMOHTA: MPOoOO0M U30JSIMK OOMOTKH CTaTOpa, HEOOXOAMMOCTh 3aMEHbI
6osee 30% pabounx OpraHOB HACcOCa;

JUTSI CIUCAHUSL: CMEIIeHHE U AedopMaliysl )Keje3a CTaTopa, pa3pylieHHe KOPIYCHBIX IeTalel
arperara.

7.2 PeMOHT (TeKyluii, KalUTAJIbHBIN) arperata Mpou3BOJIUTh HAa CIEHUAIU3UPO-
BAHHOM TIPEANPUSITHH.

7.3 Ilpu pemMonTe 00MOTKHM HcoIb30BatTh rposos [IIIT-B-100 TY 16.K71-024-88.

7.4 Hacoc ycTaHaBIMBaTh HA 3JIEKTPOJBUTATEIb B CIEAYIONICH MOCIEI0BATENBHO-
CTH:

-B JIBUTATENIe, yCTAHOBJICHHOM BEPTUKAJILHO, OTYCTUThH POTOP /10 YIOpa BHU3,
-BaJI Hacoca MoJATh JI0 YyIopa B CTOPOHY HAIIOPHOTO NMaTpyoOKa;
-IpUJIepP>KUBasi BaJl HACOCA B BEPXHEM IOJIOKEHUH (CM. II. 2), yCTAHOBUTH HAacOC Ha (praHer
ANEKTPOJIBUTATENS U 3aMEPUTH pazmep “X*’ MEXTy KOHIIaMHU BajoB (CM. puc. 1);
- CHSITh HACOC;
11



- YCTAaHOBUTH MY(TY C MECKOOTOOMHUKOM M IIIMIOHKY Ha Bajl IBUTATEIIS;
-yCTaHOBUTD Ha BaJl ABUTATEIS MAKET PEryIUPOBOYHBIX a0 BeicoTOM X—0,5 MM U Jua-
METPOM Ha 1-2 MM MeHbllIe BHYTPEHHETO AMaMeTpa My Thl U CETKY 3alllUTHYIO;
-BaJI HacOca CO LIMOHKON BCTaBUTh B My(PTY U CTSHYTH (JJIaHIIbI arperata 00aTamMu, nocie
YEero yCTAHOBUTH 3AIIUTHBIA KOXKYX 1103.6;

7.5 He pexomenayercs jymutenbHoe (0oiee ceMu CyTOK) HaXO0XACHUE arperara B
BOJIE B HEPAOOYEM COCTOSHUMU.

8 BO3MOKHBIE HEMCITPABHOCTHU, MTHIUEHAEHTBI, KPUTHYECKHUE OT-
KA3bl, ABAPUU U JEACTBUSA MEPCOHAJIA JIUISI UX YCTPAHEHUSA

HaumeHoBaHue Heuc-

IMPaBHOCTH, BHCIIHECC ITPOABJIIC- BepOHTHaH mpuyrHa I[eﬁCTBHH nepcoHaia
HUEC U OJOIIOJIHUTCIIBHBIC IIPH-

3HaKn

Arperat He 3amycKaeTrcs OTCyTCTBYET HaNpSKEHHUE OTKIIIOYUTD arperaT OT CEeTH.
B OJTHOH (pa3e WM B IETIN yIIpaBiie-

Hus. [lmoxo#t koHTaKT (as.

3a4HUCTUTh TUIOXOH KOHTAKT (Da3, coeam-
HUTH OOPBIB JICKTPUICCKOM LICIIH.

Huskoe HamnpsixeHue B
3JIEKTPOCETH WK OOJIBIIOE Tajie-

OTKITIOYNTH arperaT OT CeTH.
BoccranoBuTh HampspKeHHE HENH PH

HHUC HAIIPSAXKCHUSA ITPU 3aITyCKE. 3allyCKe.

[TpoOotii u30ssAMK TOKO-
OPOBO/IAIIETO TPOBOAA MU 00-

OTKIIIOYUTD arperaT OT CEeTH.
Haiitu mecta npo0osi, yCTpaHUTh Jie-
(EKTHI B U3OJAIHH.

OTpeMOHTHPOBATH OOMOTKY

MOTKH DJICKTPOABUTATCIIA.

cTaTtopa JABHTATeN sl Ha CIICIIHAIN3UPO-
BaHHOM TPEANPHATHH.

Arperat paboTaeT, HO HE
MOAAeT BOY MIIM YMEHbBIIHIACh
nojava.

AMriepMeTp OKa3bIBacT
MOHMKCHHYIO BEJIMYUHY TOKA.

Potop arperara Bpamia-
eTCsl B OOpaTHYIO CTOPOHY.

IIpoBepbTe HampaBiieHHE Bpa-
IICHUS POTOPa B COOTBETCTBHH C p7
nacropra.

Junamudeckuil ypoBeHb
BOJIbI B CKBAXKHMHE TIOHIDKACTCS 710
BCAaCBIBAIOIIEH CETKH, B HACOC
HAYMHACT MONagaTh BO3AYX.

IIpoBepbTe AMHAMUYECKUI
YPOBEHB BOJIbI B CKBAXKHHE, TP BO3-
MOJKHOCTH 3arJIyOUTE arperar wiu
YMEHBIIINTE T10/1a4y, IePEeKPHIB 3a-

JIBUKKY.

VYTeuka BOJbI B BOJIOIOb-
E€MHBIX Tpy0Oax (CIBIIIEH IITyM OT
MaJICHUS BOJBI B CKBOKUHE MPH
OCTaHOBKE arperara)

OTKIIOYUTE arperaT OT CeTH.
YcTpanuTe yTeuky BOZBI.

Cpe3 Bajia Hacoca WiIn
IIMOHKH B COCTUHUTEIILHOU My (Te.

OTKIIOYHTH arperar OT CETH.
YCTpaHI/ITe HECUCTTPABHOCTD.

3acopeHa ceTka OTKITIOYUTH arperaT OT CeTH.

O4YHUCTHTH CETKY.

N3HOC pabounx opraHoB
Hacoca M yIIOTHEHUH 13-3a Tomna-

OTKJIIOUUTD arperar oT CeTH.
ITpoBecTu peBU3UIO arperara u 3ame-

JaHus TBEPAbIX YaCTHUL. HHUTb U3HOIICHHBIC ACTAIN.

Arperar notpe0seT mo-
BBILIEHHYIO MOIIIHOCTh, CPa0aThI-
BaeT 3allUTa CTAHIIUH yIPABICHUS

Arperar pabotaer 3a rpe-
JenaMu pabodero MHTepBaja
HaIOPHOM XapaKTePUCTUKHU IO HO-

[IpoBepbTe nonmauy, npu HeEOO-
XOAMMOCTH YMEHBILUTE C TOMOLIBIO 3a-
JIBIDKKH (YBEIWYBTE HAIOP, EPEKPHIB

mayge. 3aJIBIDKKOH BOJIOBOJT).

ITocne kpaTkOoBpeMeHHOU
paboThI arperara cpabaTeIBacT 3a-
ITUTa CTAHIINH YIIPaBICHUS.

CraHIus yrpaBieHus He
COOTBETCTBYET arperary 1mo MoIIl-
HOCTH

3aMeHUTDH CTAHLIUIO YIIpaBe-
HUSL.

3aTupanue paboyux opra-
HOB HAacoca MOCIe HEeMPaBUIbHOMN
cOOpKH BO BpEMsI PCBU3UM.
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9 CBUAETEJBCTBO O ITPUEMKE

Arperar CRS 3aBOJICKON HOMEP
COOTBETCTBYET TeXHUYECKUM ycioBUsIM AMT3.246.001 TY u npusHaH rogHbIM 115
AKCILTyaTal|H.

JlaTa BeIITycKa « 7 20 T

ITIpencraButens OKK
M.IL.

10 TFAPAHTUH U3I'OTOBUTEJIA

10.1 Ha3HaueHHbIN CpOK CIykObI 10 CIIMCaHUS arperaTa 4 roja.

Cpennuii pecypc 10 MEpBOro KanuTalbHOTO PEMOHTA, 4, He MeHee 25 000.

Cpennuii pecypc 10 IEPBOro KanuTaabHOTO PEMOHTA IPU FOPU30HTAJIBHOM YCTaHOBKE, U,
He MeHee - 7000.

[To ucTeyeHnH TaHHBIX [MOKA3ATENEW arperaTbl U3bIMAKOTCS U3 SKCIUTyaTallud U IPUHUMA-
€TCs PELICHNE O HAPaBJICHUH B PEMOHT WIH yTHiIH3auuu. Kputepun npeaeinbHoro cocros-
HUA yKa3aHbl Bbllie. He nonmyckaercs ncnoib30BaHUE arperaToB HE MO Ha3HAUYEHHUIO.

10.2 U3rotoBuTeNb TapaHTUPYET HAJCKHYIO U Oe3aBapuiiHyI0 paboTy arperara mnpu ycio-
BHUHU MPABUIILHOTO MOHTaXXa U 00CITY>KMBaHUS €r0 B COOTBETCTBUU C TPEOOBAHUSIMH.

["apaHTUiiHBIN CPOK AKCIUTyaTallMU arperara ycTaHaBiuBaeTcst 36 MecseB o JIHA BBOJIA ar-
perara B 3KCIUTyaTalllIo, HO He OoJjiee 42 MecsLEeB CO AHS OTIPY3KH C 3aBOJa-U3rOTOBUTEIIS.

["apaHTUiiHBIN CPOK DKCIUTyaTallUy arperaTa pyu ropu30HTAIbLHOM yCTaHOBKE - 12 Mecs1eB
CO JIHSI BBOJIa arperaTa B 9KCIUTyaTalllio, HO He Oojiee 15 MecsieB co JHS OTTpYy3KU C 3aBOJia-
MU3rOTOBUTEIIS.

10.3 [ToTpebutens 00s3aH BECTU TOYHBIN yueT HApaOOTKH U yCIOBHUI 3KCILTyaTallun
arperara, 3aHocst uH(opmanuio B pazaen “CeneHus 00 yCIOBUSX SKCILTyaTalluu arpe-
rara’.

[IpennpusTHe-u3roTOBUTENb HE IPUHUMAET IPETEH3UH 10 KaUeCTBY arperaton 0e3
MpEeJICTaBICHUSI CBEJICHUI 00 YCIOBUAX MX HKCIUTyaTal[lH.

10.4 T"'apanTiyM U3rOTOBUTENA MPEKPAIIAIOTCS B CITyYae:

- pa30opKu arperara noTpeouTeIeM;

- OKCIUTyaTallMu arperaTta 0e3 KjanaHa Hacoca,

- IOTAJJaHusl B arperar necka, MIMHbI, TBEPAbIX MaTepUaloB;

- BKJIIOYEHUS arperara, He3arnoJIHEHHOTO BOJIOM;

- HAJIMYUSL MEXaHUYECKUX MOBPEKIACHUHN 3JIEKTPOIPOBO/IA U KOPITyCa arperara;

- HAJIMYUS TOCTOPOHHMX J€TaJIel, IPUBAPEHHBIX K KOPITYCYy arperara;

- BKCILUTyaTalluy arperara 6e3 CTaHLUU YIPaBICHUs U 3aIUThL;

- OTCYTCTBHS IIACIIOPTa Ha arperar;

- OTCYTCTBHS aKTa HAa CKBAXXUHY B TE€UEHUE KAJIEHAAPHOIO r0/1a SKCILTyaTal[uy arperara.

- MCIIOJIb30BAHUS JUIsl YIPABIICHUS arperaraMu 4acTOTHBIX IpeoOpa3oBareneil, 6e3 cTpo-

rOTO BBINOJIHEHUS] PEKOMEHAAUNMN PUII0KEHUS B;

- HEBBITIOJIHEHUS TpeOOBaHUM MyHKTA 6.3.5.
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11 YITAKOBKA, TPAHCIITOPTUPOBAHUME, XPAHEHUE U YTUJIN3ALIUSA.

11.1 YnmakoBka arperaToB J10kHa cooTBeTcTBOBaTh Kateropuu KY-1 mo I'OCT 23170.

Arperarbl MOXHO TPAHCIIOPTUPOBAThH KPBITHIM U OTKPBITHIM TPAHCIIOPTOM JIFOOOTO BU/IA, B CO-
OTBETCTBHH C IIPaBUJIAMH [1IEPEBO30K I'PY30B, ACHCTBYIOIMMH Ha TPAaHCIOPTE JaHHOTO BuAaa. [Ipu
TPaHCIOPTUPOBAHUU arperaToB OTKPBITHIM TPAHCIIOPTOM OHHU JOJIKHBI OBITh HAKPBITHI Ope3eH-
TOM.

11.2 Ilpu TpaHCHOPTHUPOBAHUH arperaToB BO3MOXXHOCTh yapOB X MEXy co00i T0MKHA OBITh
UCKJIIOYEHA MyTeM MPaBUIbHON YKJIaJKH, YCTAHOBKU MPOKIIAJOK, YBSI3KH arperaToB MexX1y co0oit
Y KPEIUICEHUS K TPAHCIIOPTHOMY CPEJICTBY.

Arperarbl MOT'YT TPaHCIIOPTUPOBATHCS IIpH TemnepaType oT munyc 40 o mtoc 50°C.

11.3 B nporiecce morpy3ku U BEITPY3KH arperaToB HE JIOMYCKaTh UX yIapoB MEXy co0oi, ma-
JI€HUI ¢ TPAaHCIIOPTHOTO CPEACTBA, PE3KUX TONYKOB. He momyckaTh mosi0KeHHi, TpU KOTOPBIX ar-
perat Mor Obl TOABEPTaThCS UIIOMY.

11.4 ArperaTsl 10KHBI XpaHUTHCA 110J] HABECOM UJIM B 3aKPBITHIX TOMEIIEHUSX C €CTECTBEH-
HOM BEHTWJIALMEN npu Temneparype oT MuHyc 20 1o mmoc 40°C Ha paccTosHUM HE MeHee | M oT
OTOMUTENIbHBIX CUCTEM

11.5 B mporiecce xpaneHust HEOOXOAMMO oOeperaTh arperat ¥ TOKOIPOBOISAIINI MPOBOI OT
MPSIMOTO JEUCTBUS COJIHEYHBIX JIy4ei.

11.6 YTunu3zauuu noayiexar arperarsl, JOCTUTIINE MPEICIIbHOTO COCTOSHUS U HE MOJICKAIINE
BOCCTaHOBJICHHUIO (PEMOHTY).

11.7 Yrunuszanus arperata npeaycMaTpuBaeT pa3dopKy ero Ha COCTaBIISIONINE MAaTEPUAIbL:
cTalib (YriaepoAUCTYIO U JIETUPOBAHHYIO), IBETHBIE METAJUIbI (ME/Ib), IUIACTMACCY U MOCIE1YI0-
LIYI0 cJlady UX Ha BTOPUYHYIO IEPepadOTKy B YCTAHOBJIEHHOM MOPSAKE.

11.8 [Ipu TpaHCTIOPTUPOBAHUH M XPAHEHUH B TOPU30HTAIBLHOM IMOJIOKEHUU HEOOXOIMMO TPU-
MEHSITb JIOKEMEHTHI, PACKJIMHUBAHUE U IPYTHE 3JIEMEHTHI ISl IPEI0TBPALIEHUS] CaMOIIPOU3BOJIb-
HOT'O MEePEKAThIBAHUS arperaTos.

11.9 Peanuzauus arperatoB MpOU3BOIUTCA HA OCHOBAHUM JOTOBOPHBIX OTHOIIEHUN. Crienuanb-
Hble TPeOOBaHUA K peajn3aluu OTCYTCTBYIOT.

12 MAPKHNPOBKA

Tabnuuka Ha arperaTe JOJDKHA COJIEPKATh CIICAYIOIINE TaHHbIE:
- Haanuck «Caenano B Poccuny;
- €JIMHBII 3HAK 00paIIeHUs MPOAYKIUHN Ha PIHKE TOCYAapCTB-YICHOB TaM0XEHHOTO COI03a;
— HaMMEHOBaHHUE WM TOBAPHBIN 3HAK MPEANPHUITUA-U3TOTOBUTEIIS;
— o003HaYCHUE arperara;
— HaIpsDKEHUE CETH;
— HOMUHAJIbHYIO MOIIIHOCTb JIBUTaTEJIs;
— HOMMHAJIbHBIN TOK;
— mojiavy;
— Hanop;
— Maccy arperara;
— J1aTy BBINTYCKa;
— TIOPSIIKOBBIA HOMEp arperara 1o CUCTeMe HyMepaIiy NpeAnpUsITUsI-U3TOTOBUTEIIS;
— HOMEp TEXHHUYECKUX YCIOBHIA;
- THII DJIEKTPOABHUTATEIIS;
- yucno (a3 u coeAuHeHue ¢as;
- CTeTEeHb 3alIUThl oOecnieunBaemas oooaoukamu (kon IP);
- KJIacC HarpeBOCTOMKOCTH;
- HOMHHAJIbHAS YaCTOTa CETH
- CHHXpOHHAsl 4aCcTOTa BPAIICHUS;
- HOMUHJIbHBIA KOA()(QUITUEHT MOIITHOCTH;
- KI1/[] anexkTpoaBurarens;
- MaKCUMaJIbHas TeMIIepaTypa BOJbI;
- Macca JIEKTPOIBUTATEIIS;
- HamNpaBJICHUE BPAIICHUS.
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CBEJAEHUA OB YCJIIOBUSAX JKCIIVIYATAILIUU ATPET'ATA

1.Mapka arperata CRS , 3aB.Ne
JlaTa BbITyCcKa
2.Jlata mycka B KCILTyaTaIuIo

3.HauMeHoBaHue opraHu3aluu, MPOU3BOAUBIIEH MOHTaX arperara

4.I'myOvHa CKBAXUHBI, M

5.Cratu4eckuii ypoBEHb BOJIbI B CKBaXKUHE, M
6.J1e0UT CKBaKUHBI, M>/4

7.JluHaMuyecKuil ypoBeHb BOJIbI B CKBAKHUHE, COOTBETCTBYIOIIUM JEOUTY, M

8.ConepkaHre MEXaHMYECKHUX MpUMecell B Bojie, % 1o Macce

9.IToka3anus MaHOMETPA, KIc/cM?

10.ITloka3anus amnepmerpa, A

1 1.®akTryeckoe HanpsHKEHUE ceTu, B

12.Mapka, cedeHue 1 JyIMHA TOKOIIOABOASIIETO KaOes

13.Mapxka cTaHIIMU yIIpaBIICHUS

14. HapaboTtka arperara g0 oTKa3a, 4

15.YcnoBus paboTsl (paboTa Ha HHAUBUAYATBHBIN WK 00NN TPYOOTIPOBO.)

16. BHemHee MposiBIEHUE O0TKA3a

17. HauMeHOBaHUE U aJpec SKCILUTyaTUPYIOIIEeH OpraHu3auu

18. JlmameTp o6camHOM TPyOBI

19. lomkHOCTD, haMuiIMsl ¥ IOJMKUCH JIULA, OTBETCTBEHHOTO 32 3KCILTyaTalluIo
arperara
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[TpoomkeHne npuinoxeHus A.
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[Ipumeuanue:

1 Paboune wHTEpPBAIBI HAIOPHBIX XaPAKTEPUCTHK arperaTtoB 0003HAUYCHEI Ha rpaduKax MTPUXOBON JTHHHUEH. DKC-
TUTyaTalys arperaroB BHE pab0vYNX HHTEPBAJIOB MPUBOJUT K CHIDKCHUIO CPOKOB UX CITYXKOBI.
2 TIpumep ycIOBHOTO O0O3HAYCHHS arperara;

CRS 6 - 10/ 11
KommyecTBO cTYnEHEH HAacoca

[Tomaua, m>/gac

HYTPEHHUN JTHaMeTp 00CaIHON TPYObI CKBAKHMHBI, YMEHBIIIEHHBIN B 25 pa3

Twuno arperara
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[Ipunoxenue B.

TpeﬁOBaHHﬂ Mo NPUMECHCHUIO npeoﬁpa30BaTeJ1e171 HYacCTOThI JIfl CKBAKUHHBIX arpera-
toB Tuna CRS.

[Tpu padote ckBaxknHHBIX arperatoB Tuna CRS ¢ mpeoOpazoBaTensiMu 9acTOTHI clie-
JyeT cOOJII0IaTh CIEAyoNIe TpeOOBaHUS:

-1 o0ecredeHnst JOCTATOYHOT0 OXJIAMXKAEHHUS 3JIeKTPOABUTATE s, HACOC 10JI-
’KeH padoTaTh B pado4yeM AUaNa30He, ero mojaavya He J0JKHA CHUKATHCH 0oJiee yem
Ha 20% o1 HOMHHAJIBHOM (HanpuMep, 17 Hacoca CRS6-10 no 8 m*/4). Pekomenayetcs
yIpaBJIEHHE arperaToM MPOU3BOIUT HE MO Pacxojly, a no nasneHuto. [Ipu 3ToM nmogaua mo-
KET CHUYKATHCSI HUKE YCTAaHOBIEHHOTO YpoBHA. [103TOMY HE00X0AMMO YCTAHOBUTH /1AT-
quK(peJse) NOTOKA JKUAKOCTH, KOTOPBIN OTKIII0YaN OBl SJIEKTPOJIBUTATEIb TPU CHUKEHUU
M0/Ia4y HUXKE padoyvero Auana3zoHa Wiv ¢ TOMOIIBIO pacXxoJloMepa YCTAHOBUTH JaBJICHUE.
IPU KOTOPOM HACOC JOJIKEH OTKJIIOYAThCS;

-JUIS1 3aIIUTHI 00MOTOK JJIEKTPOABUTraTeiell 0T nmeperpeBa, paciuiaBIeHUs U30JSAIUN
U ee po0os pEKOMEHAYETCS yCTAHABJIMBATH TEPMOAATUYNK, OTKIHYAKIIMNA IBUTaTe b
npu temmneparype Boiie 70°C;

-IJISI HOPMAJIbHOM PadoThl PAINAJIBHBIX U YIIOPHBIX NOAIIUIIHUKOB CHHXPOHHASA
CKOPOCTH BpallleHHsl BaJjia 3JIEKTPOABUraTe sl J0:KHA ObITH He MeHee 1800 06/MuH
(30 I'm);

-JIJIS1 3AIIUTHI IBUTATEJIsl HACOCA OT BHICOKOYACTOTHBIX HMITYJIbCOB HANPSIKEHUSI,
KOTOPBIE MOTYT MPUBECTU K IPEKACBPEMEHHOMY U3HOCY U MPOOOIO U30JIAIIMH OOMOTOK,
pu OOJIBIION JUTMHE COSAMHUTEILHOIO KaOest MEXIy JIEKTPOJBUTATENIEM U MPeo0paso-
BaTeaeM, He00X0AMMO YCTAHOBUTHL PuiabTpsbl: Grnbtp du/dt wim cuHyconmanbHbII
bunbTp. Pexomenpanmu mo npuMeHEHUIO0 COOTBETCTBYIOIINX (PHIIBTPOB CIEAYET YTOUHSITh
y IPOU3BOJUTENEH YACTOTHBIX MPUBOJIOB.

- BpeMsi pPa3sroHa/TOPMO’KEHHUs] 3JIEKTPOJABHUIaTe/isi He JOJLKHO MpeBbIIaThL 3 ce-
KYH/BbI.
B cBsi3u ¢ TeM, uTO pazbop BojbI U3 OamiHu POXHOBCKOTO OY€Hb HEPABHOMEPEH, a

JUISL OXJIQXKICHHUS JIEKTPOIBUTATENIA 110/1a49a HACOCA HE TOJKHA YMEHBIIATHCSI HUKE yCTa-
HOBJICHHOW BEJIMYMHBI, HEBO3MOKHO MCIOJIb30BaTh YaCTOTHBIN MpeodpazoBareiib 03 mpo-
MEKYTOUYHOU HAKOMUTEIBHOW €EMKOCTH WJIM THIPOAKKYMYJIATOPA COOTBETCTBYIOLIEN EMKO-
CTH, T.K. JIJIsl 9TOTO HEOOXOJMMO OPTraHU30BaTh MPUHYIUTEIIBHOE OXJIKICHHUE JICKTPOIBU-
raTessl B CKBaKMHE. MOXKHO TakKe MUCIOJIb30BaTh OOBIYHYIO EMKOCTh U U3 HEE 10/1aBaTh
BOJIy C MOMOIIIbIO Hacoca Tuma [ ¢ 4acToTHBIM IpeoOpa3oBaTesieM.

Takke Hy>KHO TIOMHUTb, YTO TIPU HAJTUYUHU OOJIBIIION CTATUUECKOW COCTABJISIONICH B
HaIOpPHOW XapAKTEPUCTUKE CUCTEMBI, TPUMEHEHHUE YACTOTHOTO PETYJIMPOBAHUS HE MOBBI-
1aeT SKOHOMUYECKYI0 3D PEKTUBHOCTD CKBAXKUHHBIX HACOCOB, a JIUIIIH MO3BOJISIET YMEHb-
IIUTh OOBEMBI U COOTBETCTBEHHO Ta0apyUThl TPOMEKYTOUHBIX EMKOCTEMH, a TAK)KEe YMEHbB-
IUTh THAPABINYECKHE YAl B CUCTEME.
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Cxema AOJIMBKH BO/JIbI B 3JICKTPOABUT'ATCJIb.

1 — MacneHka

2 — lNpobka

3 — OTBepcTMe
AnA 3anuBa BoAbl

HenocpeacTBeHHO Tiepe] BBOJIOM B DKCIUTyaTaIlMI0 HEOOXOAUMO BBIKPYTHTH MMPOOKY
U yOeAUTHCSI, YTO AJIEKTPOJIBUTATEIb TOJHOCTHIO 3aNI0JTHEH BOJOTIIMIIEPUHOBON CMECHIO.
[TorepstHHYIO BO BpeMsl TPAHCIIOPTUPOBKU KHUJIKOCTh CIIEIYET JIOMOJHUTH TPECHOW BOJOM.
J1J1s1 3TOro He0OX0IUMMO BBIKPYTUTH BTOPYIO IPOOKY U C IOMOIIBIO MACICHKU J00aBUTh
BOJIY /10 YPOBHS 3JTMBHBIX OTBEPCTHIA.

Cxema CTpOIOBKH.

PEKBU3UTHI U3I'OTOBUTEJIA:
ITOUYTOBBIE: 303850, r. JIusubl, OpioBckoit obnactu, yi. Opinosckas, 250, AO
“JIuBHBIHACOC™ .
E-mail: info@livnasos.ru, http//www.livnasos.ru
TEJI/®AKCBI: cexperaps — (48677)  7-76-01
OTAE] OTTPY3KHU 7-76-15
KOHCTPYKTOPCKHUU OTJIE - 7-76-17
OKK 7-76-14
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Crnucoxk cepBucHbIX HeHTpoB AO «JIMBHBIHACOCH

Anpec

HaumenoBanue OopraHuvsanyuun

Howmep Tenedona

443061, r. Camapa, yn. Ypansckas, . 38

3A0 «CamapacnenpeMKOMIUIEKT»

(864) 264-57-07; 263-
17-99

2 VYkpauna, 03191 r.Kues, yn. Bunbsamca, 000 «CoBpemMeHHBIE HACOCHBIC (080) 334-154, (044)
3/7, xB. 259 TEXHOJIOT M 545-45-41, e-mail:
panda-2@kiev.ua
3 Keipreizckas Pecry6inka, Uyiickas o0, UII atypHslii 810996 312 60-63-
AnamenuHcKui p-H, ¢. JleOenuHoBKa 06; 61-70-12 (13).
4 050014 Pecnyonuka Kazaxcras, AO «Kener» 81077 27 259-89-17,
r. Anmarts! yia. bokelixanosa a. 233 258-95-74, 258-45-61
5 390023, r. Ps3zansb, npoesn S161104koBa, 1. 000 UL «CaHTeXIIIOC)» (7912)99-62-96, 8-
8K 905-187-9378 e-mail:
greku@stp62.ru
6 640022 r. Kyprasn, yi. OMmckas 86a k. 1 UII [To3musikos A.A. 8 (3522) 250-777
7 I'. HoBocuOupck. 00O «'uapoarperat (383) 279-06-21
yi1. Tpukotaxnas, 47 b
8 656037, r. bapuayn, np. Kanmununa, 1 67-I' | OOO «BocTokOypBOo1» (3852)77-02-82
9 302040, r. Open, ya. M. I'opskoro, a. UII I'onukos (4862) 43-62-95,
50A, xB. 8 903 883 1755, e-mail:
iogolikov@rambler.ru
10 r. HimwkneBapToBCK, yi1. ABHaTOpoB, 27 3A0 «HwmwxueBapToBcKpemcepBucy| (3466) 63-30-59
11 Mockogsckas 06:. . JImMutpos, yi. Kpo- OOO PT'H «I"apant» 8(968) 612-92-77
MOTKUHCKad, 61 a 8(965) 201-51-85
12 Kpacnonmapckwuii kpa#i, r. KponoTkuH, yiu. UII Tpurep 10. A. 86138) 650-35, 650-34
Kenesnonopoxnas, 8§1/95 Service.yura@mail.ru
13 160014, r. Bonoraa, yi. Cammepa,64 WUII Cunopenkopa A.H. ten./d 8 (8172)27-66-15,
27-42-06
info@remsnab35.ru
14 140400, MockoBckas 001, r.KoomHa, 000 «PeHakOM-CEpPBHUCH (496)612-46-94 e-mail:
yn.3aiuesa,38, lmoabesn renakom-s@yandex.ru
15 392018, r.Tam6o0B, yi. Jlaneiruna, a.17 WII Batumes M.B. (4752)45-59-95 m06.8
905 120-95-55, e-mail
bvs_tam@mail.ru
16 153511, BanoBckas o6i.,MIBaHOBCKUIA WIT Hukomnaes JI.A. (4932)26-40-64, e-mail:
p-oH, 1. Jlepsobuxa, 1.48 ivrem37@yandex.ru
17 Pecniybnukxa Mopaosus, . KpacHocio- UIT Moxwun E. M. (8344) 32-20-80, m00. 8-

0o1ck, ep. Kuposckuit, 1. 39A

927-640-34-22, e-mail:
rbkhi@yandex.ru

WNudopmanus o cepBucHbIx nentpax AO «JIuBHbIHAcOC» pa3melieHa Ha caiite http.//www.livha-

sos.ru/servis.html.

HNudopmanus o6 obecriedeHnn 6€30MaCHOCTH pa3MelleHa Ha caifte http./www.livnasos.ru

Criucok peruoHanbHbIX npeactaBuTenscTB AO «JluBHbIHACOCY (Attp:/www.livnasos.ru/dilers.html)
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