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PACMPEAENEHHbIE CACTEMbI 3KCIJTYATAUUU CKBAXWH AONA
HE®TErA30006bI4!

OBNACTb N3BOBPETEHNA
[001] HacTtosiee wn3obpeTeHne OTHOCUTCH B LEnoM K obnactu rnyOuHHbIX
HaCOCHbIX YCTaHOBOK, B 4aCTHOCTU, K CUCTEMaM, UCMONb3yeMbIM A ONTUMMU3aLMM

n3BrnevyeHuna HerTeFIpOLI,yKTOB M3 NCKPMBINEHHbLIX CTBOJ1OB CKBaXXWNH.

MPEAMOCHINKN U3OBEPETEHUNA

[002] lMorpyHble HaCOCHble YCTaHOBKW 4acCTO MCMOMb3YHT B CKBaXXUMHAaX AnA
N3BMNEYEHNA YrneBOAOPOAHBIX TEKYYMX CPed W3 MOA3EMHbIX MecTopoxaeHun. Kak
oTMeYeHO Ha dur.1, unsobpaxarweM nNpeflecTBYOWMA  YPOBEHb TEXHUKM,
norpykHas HacocHaa yctaHoBka 200 coaepXuT pag SNeMeHToB, B TOM 4uUchne
anektpoasuratens 202, COEAWHEHHbIM C OAHWUM WIIM HECKONBbKUMU HACOCHBLIMMU
yanamm 204. HacocHo-komnpeccopHble TpyObl 206 coeanHeEHbI C HACOCHBIMM y3namu
ANA [OCTaBKM TEKyuMX Cpef CKBaXWHbl M3 MNOA3EMHOro nnacra B Ha3eMHoe
XpaHuvnuye.

[003] C yuyeToM pocTwkeHun B obnactu TexHonorum OypeHus, Tenepb
BO3MOXHO  OCyLeCTBNATb  TouHOe  OypeHue  CKBaXMH C  HECKOMbKUMMU
rOpU3OHTanbHbIMW  OTBETBNEHUAMW. B 4acTHOCTW, rOpPU3OHTarnbHbIE CKBaXWHbI
pacnpoCTpaHeHbl B HETUMUYHBIX CraHUEBbIX MECTOPOXAEHUSAX, BepTUKanbHas
rnybuHa KOTOpbIX MOXET A0X0AUTb A0 NpmbnuamntensHo 10000 gyTtos (okono 3000
M), C FOPU3OHTanbHbIMW y4acTKkaMn NPoTsKeHHOCTLI0 A0 8000 dytos (2438 m). Kak
nokasaHo Ha Pur.1, MOXET nNPeACTaBNATbCA CMOXHbIM WM HEBO3MOXHbLIM
pasBepHyTb 0OblYHbIN anekTponorpykHon Hacoc (EMH) B ykasaHHbIX CUNBHO
NCKPUBIEHHBIX CKBaxKMHax. HacocHas yctaHoBka 200 ycTaHOBNeHa B BEPTUKANbHOM
yyactke 208a ckBaxuHbl 208 Ha HEKOTOPOM pPacCTOSAHUMM OT FOPU3OHTaNbHOro
yyactka 208b. B npeflecTByOWEM YPOBHE TEXHWKM pasMeLleHNEe HaCOCHOW
yctaHoBkn 200 B BepTukanbHOM y4vacTtke 208a genaet HEBO3MOXHbIM U3BNEYeHne
HedTeNpPoAyKTOB 13 Bonee rnybokoro ropnaoHTanbHoro yydactka 208b.

[004] NockonbKy ropusoHTanbHbIE y4acTKK CTBOMA CKBaXUHbI BypsaTcs ¢ Lenbio
obcnefoBaHUs SKCMnyaTtauMoOHHOM 30HbI Nnacta, ropu3oHTasnbHble y4acTKM MOryT
coAepxaTb BEpPTMKanbHO HanpaseHHble U3BMBLI (Kak nokasaHo Ha dur.1). HwkHue

y4acTkm otBeTBneHna 208b moryT 3axsaTbiBaTh TBEPAbIE YACTULbl U TEKYYME Cpeabl,



a BEepXHWe y4yacCTKM MOryT 3axBaTblBaTb ras W TOPMO3UTb ABWXKEHME XMAKOCTU MO
ckBaxuHe. Korga gasneHwe rasa B NOBYLLKE AOCTUraeT OnpeferieHHOro 3HauYeHus,
OH BbICTPO BbIbpackiBaeTCs Yepes3 CTBOS CKB&XMHbI, MPUBOASA K Tak Ha3blBaeMOMY
«BbIOpOCY rasa», KOTOPbIA C TEXHUYECKOW TOYKM 3PEHUSA XapaKTepuayeTca Kak
nynbcauusa notoka. Nynecaums notoka obblYHO ObiBaeT HECTAabUNBHOM N HEYETKON U
HapyLllaeT NpPOU3BOAMTENBHOCTb CKBaXKWHbI. Bonbline rasoBble KapmaHbl MOryT
NPUBECTU K OCTAHOBKE U NEPErpeBy HacoCHoW yctaHoskn 200.

[005] Kpome TOoro, HEBO3MOXHOCTb YAaneHUs TEKyYnX Cpea 13 camblx rnyboko
PacnoNOXEHHbIX YaCTeN roOpU3OHTamNbHbLIX Y4aCTKOB MOXET MOBbIWATh CTaTU4ECKOoe
AaBneHne nogaBaeMon Mo BEPTUKANbHOMY CTONOYy TEKyyen cpeabl U yMeHbLuaTb
NOTOK K3  MecTopoxaeHus. [losToMy  coxpaHseTcs  HeobxoaumoCTb B
YCOBEPLLUEHCTBOBAHHON CUCTEME, no3Bonawowen aobbiBate HedpTenpoaykTbl w3
NCKPUBMNEHHbLIX CTBOMOB CKBaXWH. WIMEHHO Ha ycTpaHeHue 3TUX U Apyrux
HEeLOCTaTKOB MPEALUIECTBYIOLEro YPOBHA TEXHUMKM HanpaBfeHo HacTosulee

n3obpeTteHme.

CYWHOCTb M3OBPETEHUA

[006] B nepBoM acnekte npeanodTUTENbHbIE BapuaHTbl BbINOSHEHUS
npeanartoT pacnpefeneHHyro CUCTEMY MEeXaHWU3NMPOBaHHOM 3KChfyaTauum CKBaxKMH
ANA NCNONb30BaHWA B CTBOME CKBaXXMHbI, COAEpXaLleM BepTUKarbHbIA y4acToK 1 NO
MEHbLUEN Mepe OAMH TOPU3OHTAaNbHbIA Y4acTOK, COEAWHEHHbIN C BepTUKanbHbIM
yyactkom. PacnpegeneHHas cuctemMa MexaHW3MpOBaHHOW SKCMyaTaumMm CKBaXKWUH
COAEPXUT MEPBLIA yAaNEHHbIA y3en, PacnofioXEHHbIA B NEPBOM FOPU3OHTaNbHOM
yyactke. [lepBbli ypaneHHbIn Yy3en COAEPXKUT TPaHCMOPTHOE CPeAcTBO AN
pasBepTbiBaHMsA 00OpyaoBaHUA U rpy3, BbIOPaHHbIA K3 TPynnbl, COCTOSALLEN U3
ANCTAHUMOHHBIX ~ 3MEKTPUYECKMX  HACOCHbIX  YCTaHOBOK,  TpyD,  TpybOHbIX
coeguHUTenen, TpybHbIX aganTepoB, U3MEPUTENbHBIX Y3M0B, ra30oBbIX CENapaTopos,
NPOCTPENOYHO-B3PbLIBHOM  annapartypbl, WHXEKTOPHbIX HacoCoB W APYrux
CKB&XWHHbIX 3nemMeHToB. [lpn HeobxOAMMOCTM MNEepBbIM yAAaneHHbIW y3en MOXET
ObITb CAMOXOA4HBIM U AUCTAHLMOHHO YNpaBnseMbIM.

[007] B pgpyrom acnekte npeanodTuTenbHble BapuaHTbl  BbIMNOMHEHUA
npeanararoT 3MNEeKTPONOrpy>KHYH0 HACOCHYHO YCTaHOBKY AN WMCNOMb30BaHUA Mpu
N3BMNEYEHNUN TEKYyYMX Cpel M3 CTBOMa CKBaXWHbl. ONEKTPOnorpyxHas HacocHas
yCTaHOBKa COAEPXKUT OCHOBHOW y3en, CoAepKallmM SNEKTPOABUraTeNb, 1 HACOCHbIN

y3en, NpMBOAMMBbIA B AEUCTBME dnekTpoaBurateneM. JnekTponorpyXHaa HacocHas



yCTaHOBKa [OMOMHUTENBHO COAEPXKUT YyAAnNeHHbI Yy3en, pacrnonoXeHHbIN Ha
pPacCTOSHUN OT OCHOBHOrO y3na. YaaneHHbln y3en COAEPXUT yaaneHHbIn aBuratenb
N yaaneHHbIn Hacoc, NPUBOAUMBLIN B AEUCTBUE YA anNeHHbIM ABUraTenem.

[008] B ewe ogHOM acnekte npenanodTuTenbHble BapWaHTbl BbINOSTHEHUSA
npegnaratoT cnocob n3BNeYeHUs TeKyumx cpen W3 MNOA3EMHOr0 MECTOPOXAEHUS
4Yepes CTBOST CKB&XMWHbI, CoAepXalmi NepBbiA BEPTUKANbHLIM Yy4aCTOK U MNEPBbLIN
rOPU3OHTamnbHbIA Y4acTOK, COEAMHEHHbIA C MEPBbIM BEPTUKANbHLIM Y4aCTKOM.
Cnocob BknoyaeT atanbl, npegycmaTpuBarome obecrnedeHne Hanmums nepsBoro
yAaneHHoro yasna, cofepxallero TpaHCNOpPTHOEe CPeacTBO ANA pas3BepTbiBaHUSA
obopynoBaHMa U yaaneHHbl Hacoc, NMoaaepXMBaAEMbIA TPAHCMOPTHLIM CPEACTBOM
ANa  pasBepTbiBaHna obopyposaHua. Cnoco® npopormkaroT, Oonyckas nepBbin
yAaneHHbIV y3en Yepes NepBbIA BEPTUKANbHbLIM y4aCTOK CTBOMNA CKBaXKMHbI B NEPBbLIN
rOpM3oHTanbHbIM  y4acTtok. [lanee cnoco® BkNOYaeT Jdtan  NepemMeLleHus
TPaHCNOPTHBIM CPEACTBOM AN pas3BepThiBaHWSA 060pyAOBaHMS NEPBOro yaaneHHoro
y3na B 3ajaHHOe MONOXeHWe B MepPBOM ropuU3oHTanbHOM yyacTtke. Crnocob 3arem
BKMOYaeT NpuBELEHNE B AENCTBUE yAaneHHOro Hacoca NepBoro yaaneHHoro yana ¢

Lenbto yaaneHnst TEKy4nx Cpes 13 NepBoro ropu3oHTanbHoOro yyacrka.

KPATKOE OMNMUCAHWVE YEPTEXXEN

[009] ®ur.1 npepcTtasnseTr cobon BuAa COOKY 3SMNEKTPOMNOrpy>KHOM HaCOCHOW
yCTaHOBKW, BbINOSIHEHHOW B COOTBETCTBUM C NPEALLECTBYHOLLNUM YPOBHEM TEXHUKM.

[010] ®ur.2 npeactaenser cobon Bug COOKY 3SNEKTPOMNOrPY>KHOM HACOCHOW
YyCT@HOBKW, BbIMONIHEHHON W  pPa3MeLleHHOW B COOTBETCTBMM C  MNEPBbIM
NpeAnoYTUTENBHBIM BAPUAHTOM BbIMONHEHUS.

[011] ®ur.3 npeacraensetr cobon Bua cOOKY TPaHCMOPTHOrO CpeacTesa AN
pasBepTbiBaHMA 000pPyLOBaHWUS, BbINOMHEHHOrO B COOTBETCTBMM CO BTOPbIM
NPEeAnOYTUTENBHBIM BAPUAHTOM BbINOMTHEHUS.

[012] ®ur.4 npepcraenaetr cobon Bug cOOKY TpPaHCMOPTHOrO CpeacTesa AN
pasBepTbiBaHMA 0O0pYAOBaHMSs, BBLIMOMHEHHOTO B COOTBETCTBUMM C  MEPBbIM
NPEeANOYTUTENBHBIM BAPUAHTOM BbIMONTHEHMS.

[013] dur.5 npeacraensetr cobon Bug COOKY SNEKTPOMOrpPy>KHOM HACOCHOM
YCT@HOBKW, BbIMNOMIHEHHOM W  pasMeLyeHHOM B COOTBETCTBMM CO  BTOPbIM
NpeAnoYTUTENBHBIM BAPUAHTOM BbIMONTHEHNS B UCKPUBIIEHHOM CTBOJE CKBE&XKMHBI.

[014] ®ur.6 npepcrtaBnser cobon Bua COOKY 3SMNEKTPOMNOrPY>KHOU HACOCHOW

YCTAHOBKM, BbIMOMMHEHHOM B COOTBETCTBMM C TPETbMM npeanoyYTUTEsNIbHbIM



BapWaHTOM BbIMOMHEHWS B MICKPUBITEHHOM CTBOJIE CKBaXKWHbI.
[015] ®ur.7 npeacraBnseT cobon BUA CBEPXY SNEKTPOMNOrPy>KHOM HACOCHOW
YyCT@HOBKW, BbIMOMHEHHOW B COOTBETCTBMM C 4YE€TBEPTbIM MPEeAnoYTUTENBHBIM

BapnaHTOM BbIMNMOJTHEHWNA.

NOAPOBHOE OMNCAHUE MPEAMOYTUTENBHOIO BAPUAHTA
BbINMOJIHEHUA

[016] Wcnonb3yembin B Oa@HHOM [OOKYMEHTE TEPMUH «HEeTENPOAYKTbI»
OTHOCUTCS B LUMPOKOM CMbICIE KO BCEM MUHEpParbHbIM YrNeBOAOPOLAM, TakMM Kak
HedTb, ras n cMecm HepTK U rasa. B uUensax nNpuBeLeHHOro B JaHHOM [OKYMEHTe
pacKpbITUS U30OPETEHUS, TEPMUHbI «BbilE MO MOTOKY» UM «HWKE MO MOTOKY»
ncnonb3yetca Ana 0603HaYeHUA COOTBETCTBYHOLLMX MOSIOXKEHUW 3EMEHTOB WU
YacTen 3NEMEHTOB OTHOCUTENBHO OBLLEro noToka TeKyydmx cpen, AoObiBaeMbIX U3
CKB&XWHbl. TEPMUH «BbILLE MO MOTOKY» OTHOCUTCA K MOSNOXEHUO WUMN 3NEMEHTY,
KOTOPbIN MPW U3BNEYEHUM TEKYYMX Cpel W3 CTBONa CKBaXMHbI TeKkyyasa cpepa
NPOXOAUT paHblUle, YeM pacrnofioKEHHOE «HWKE MO MOTOKY» MONOXEHNE WK
anemMeHT. TepMuHbl «Bbllle MO MOTOKY» U «HWKEe MO MOTOKYy» He obsizaTenbHo
3aBUCAT OT COOTBETCTBYIOLIEN BEPTUKaNbHOW OpUEHTauMM SreMeHTa Wnu ero
nonoxeHuna. CnegyeT MOHWMAaTb, YTO MHOMME 3fIEeMEHTbl B MPUBEAEHHOM Jarnee
ONUCaHNN UMELIOT MO CYLLECTBY LIMIMHAPUYECKYO (POpMY 1 OBLLYHO NPOAOSbHYH OCb,
MPOXOASALLYIO Yepe3 LEHTP YANMHEHHOro uunuHapa, W paguyc, NpoXoasalwmin OT
NPOAONBHOM OCU K HapyxHon nepudepun. OBbekTbl U nepemelyeHne mMoryT BbiTb
OnucaHbl B TEPMUHAX pagnanbHOro NosioXeHns.

[017] HaunmHaa ¢ Pur.2, B HacTosAWEM OOKYMeHTe un3obpaxeHa
anekTponorpyxHasa HacocHasa ycrtaHoBka 100, BbINOMHEHHas W pasMeLleHHas B
COOTBETCTBMM C MEPBLIM NPEANOYTUTENBbHBIM BapMaHTOM BbINOMIHEHNA. YCTaHOBKA
100 pasBepHyTa B CTBOME CkBaxkuHbl 102, copgepxalem BepTuKamnbHbIA y4acTOK
102a n mnckpmBneHHel yyqactok 102b. UckpueneHnHein yydactok 102b cteBona 102
CKBaXXWHbI COAEPXKUT XONMUCTbIWM Npodunnb. YctaHoBka 100 o6bIMHO COAEPXKUT OAWH
NN HECKONBKO OCHOBHbLIX y3noB 104, oguH MM HECKONBLKO yaaneHHbIx y3nos 106 u
HasemHoe obopyaoaHmne 108.

[018] Kak nokasaHo Ha dwur.2, yctaHoBka 100 coaepXmt OAWH OCHOBHOW Y3€en
104, pacnonoxeHHbl B BepTUKansHoM ydacTtke 102a, v Tpu yaaneHHbix yana 106,
pacrnonoXeHHbIX B UCKpuBNEHHOM y4yactke 102b. [Janee cnegyeT OTMETUTb, YTO

anbTepHaTMBHbIE BapWaHTbl BbIMNOMHEHWS 3MEKTPOMOrPYXHON HaCOCHOW YCTaHOBKM



100 MoryT copepxaTb TOMbKO OAWMH WU HECKONMbKO yAaaneHHblx y3nos 106,
COeAMHEHHbIX HEMOCPEACTBEHHO C HasdeMHbiM obopygosaHmem 108. Ob6opyaoBaHme
108 coaepXuT YyCTpoUCTBa YnNpaBneHWUs, 4YacTOTHO-perynvpyemble MnpuBoAbl W
NCTOYHUKM MUTAHWUA, BbINOMHEHHbIE C BO3MOXHOCTLIO NPUBEAEHUS B AEUCTBUE,
ynpaBneHnsa n npuema gaHHbIX OT OCHOBHOrO y3na 104 1 yaaneHHbix y3nos 106.

[019] YcTaHoBka 100 npeanoyTUTENbHO COAEPXUT HacocHbIn y3en 110, yaen
112 peurarena un npotektop 114. MNpoTtekTop 114 3awmiaeT HacoCHbIN y3en 112 oT
MEXaHNYECKOro AaBfeHns, co3gaBaemMoro HacocHeiM y3nom 110, n obecneumsaet
pacluMpeHne CMasoudHbIX MaTepumanoB ana  asuratensa npu  pabote. [pu
MCNONb30BaHUN TEKy4Me Cpeabl CKBXWHbI BTAMMBAKOTCA B HAacoCHbIM y3en 110 ans
nogadn Ha NoBEPXHOCTb YEPE3 HACOCHO-KOMMpeccopHble TPybbl 116. HecmoTpsa Ha
TO, 4YTO MOKasaH nNuUWb OAMH W3 SNEMEHTOB, CneayeTr noHUMaTb, YTO Npw
HeobXoAMMOCTU MOXET ObITb NPUCOEAMHEHO OOnbLUee KONMMYECTBO 3SMEMEHTOB.
Hanpumep, BO MHOrmMx npUMEHeHUsX LenecoobpasHO MCnonb30oBaTh CrapeHHbIe
ABUraTenu, HECKOSbKO NMPOTEKTOPOB M HECKOMbKO HACOCHbIX y3roB. Takke NOHATHO,
4yTO ycTaHoBka 100 MOXET cogepXxaTtb AOMOMNHUTENbHbIE SMEMEHThI, HE ABNAOLLMECH
obsasaTtenbHbIMM B HACTOSALLEM ONUCaHU.

[020] Kaxgbim u3 ypaneHHblx y3noB 106 npegnoyTUTENBHO COAEPXKUT
camMOxofHoe, AUCTaHUMOHHO yrpaBfsgemoe TpaHcrnopTHoe cpeacteso 118 ans
pasBepTbiBaHMa obopygoBaHua, wn rpya 120. [pys 120 MoxeT copepxatb
npeacraenate cobom noboe yCTPOMUCTBO, 0ODOpyAOBaHWE WU OPYron rpys,
npefHasHa4YeHHbI Ans  pasBepPTbiBAHUA WM pasMELLEHUA B UCKPUBNEHHOM
CKBaXXWHE, Kak, Hanpumep, 3SMeKTPOMNOrpyXHble HaCOCHble yanbl, Tpybbl, TpybHble
coeguHuTenn, TpybHble aganTepbl, U3MepuTenbHbIE Y3rbl, rasoBble CenapaTopbl,
NPOCTPENOYHO-B3PbIBHYH annapaTypy W WHXeKTopHble Hacockl. Bec rpysa 120
NPWKNMaeT TpaHCnopTHoe cpeactBo 118 Kk nosepxHocTn ctBona 102 CKBaXKUHbI.
OTHocuTenbHO Hebonbwon anameTtp crtBona 102 ckBaXuHbl cnocobeTByeT
CO34aHUNI0 Ayry MAOTHOrO KOHTakTa mMexay crtBofioMm 102 CKBaMHbI U LUAPHUPHO
COeAMHEHHbIMWN NOBEPXHOCTAMM TPAHCMOPTHOro cpeactea 118.

[021] HecmoTpa Ha TO, 4YTO nNpeanoyYTUTEnbHblE BapWaHTbl BbIMNONHEHUSA
N300pETEHMS HE TaK orpaHuyeHbl, Ha Pur.2 nokasaHbl TpU yaaneHHbIx yana 106a,
106b 1 106¢c. YpaneHHsle yansl 106a n 106¢ conepxaT yaaneHHble HacoCHbIE Y3nbl
122, a yaaneHHbin y3en 106b cogepXuT namepuTenbHbei yaen 124.

[022] B BapuaHTe BbINOSIHEHWA, Noka3daHHOM Ha dur.2, yaaneHHble yanbel 106



npeanoYTUTENBHO COeUHEHBI APYr C APYIOM U C OCHOBHbIM y3noM 104 ¢ noMoLLbHO
wnanr-kabena 126. Lnanr-kabenb 126 obecneumBaer rMbkmn TpydonpoBoa Ansd
nepekadmBaeMblX TEKy4MX cpef U3 yaaneHHblx y3noB 106 u, npeanoyTUTensHo,
COAEPXKUT CUMOBbIE N CUrHarnbHble Kabenu, npefHasHayvyeHHble Ansg obecnedyeHns
SMNEKTPONUTaHNA U TENeMeTpum Mexay OCHOBHbIM y3rioM 104 wn yaaneHHbIMU
yanamm 106. B HEKOTOPbIX MPUMEHEHUSX LwWnaHr-kabens 126 BbinonHeH 6e3
BO3MOXHOCTU MEPEMELLEHNA MO HEMY TEeKyuMx cped, Npyv STOM NepeMELLEHmne
TEKy4Mx cpep OCYLLUECTBSETCA NPOCTO NMyTem nepekadmBaHus depes cteon 102b
CKBaXXWHb.

[023] Ha ®wr.3 nokasaH Bug COOKYy yAaneHHOro HacocHoro yana 122,
BbINOSIHEHHOrO B COOTBETCTBUMM C MNPEANOYTUTENbHBIM BapuvaHTOM BbINOSIHEHUS.
Kaxgblh yaaneHHbl HacCOCHbIN y3en 122 coaepXuT yaaneHHbIM Hacoc 128 wu
yaaneHHei geuratens 130. YpaneHHbin Hacoc 128 n ypaneHHbin gsuratens 130
yCTaHOBMEHbl Ha TpaHcnopTHoM cpeactBe 118, YpaneHHbin Hacoc 128
NPeanoYTUTENBHO BLINOMIHEH B BMAE MHOrOCTYMNEHYaToro LEeHTPOOEXHOro Hacoca,
npMBOAMMOro B AeucTBMe OT obuwero Bana (He nokasaH), COeQMHEHHOro C
yaaneHHsiM asuratenem 130. YaaneHHbein Hacoc 128 MMeeT BryCKHOE OTBEPCTUE
132 n BbinyckHoe oTtBepcTne 134. lNpu nogaye nUTaHns ¢ NCNOSb3OBaHUEM LUSaHTr-
kabens 126 yganeHHbin asuratens 130 Bpalwlaet Ban 1M noBopadmMBaeT pabouee
Koneco ypaneHHoro Hacoca 128. Tekyyas cpepa, noctynarowas yepes BryckHoe
oTBepcTMe 132, CKMMaETCa W BbINyCKaAeTCA 4epes3 BbINyCKHOe oTBepcTne 134 Kk
pacnonoXeHHbIM HYPKe No NOTOKY anemeHTam yctaHosku 100.

[024] HecmoTpa Ha TO, 4TO B MNpPeanovTUTENbHbIX BapuaHTax BbIMNONIHEHUA
yaaneHHbIn Hacoc 128 BbINONMHEH B Buae LUeHTPOBexHOro Hacoca, cnegyet
NOHUMAaTb, YTO YyAaneHHbIM Hacoc 128 MOXeT copepxaTb ODBEMHbIE HAaCOChI,
LeCTepeHYyaTble HacoChl, MOPLUHEBbIE HACOCHI, LWHEKOBbIE HACOCbl W Apyrve
YyCTPOMUCTBA ANS NepeMeLLeHns Tekyden cpefbl. Kpome Toro, HECMOTPA Ha TO, YTO
yaaneHHein asuratens 130 npeanouTUTENbHO BbINOMHEH KakK 3MeKTpOABUraTens,
cnegyeT NOHMMAaTh, YTO yaaneHHen asuratens 130 Takke MOXET ObiTb BbINOMHEH B
BUAE TMAPABAMYECKOrO ABUratens, MNHEBMaTUYeckoro pABuratens wunuv [pyroro
NUCTOYHMKa ABWXKYLEW CWunbl, BbINONIHEHHOO C BO3MOXHOCTbIO MNPUBEAEHUS B
AEencTBME yaaneHHoro Hacoca 128.

[025] TpaHcnoptHOoe cpeactBo 118, Kak npaBwunoO, BbIMOAHEHO WU

npefHasHa4yeHo ANs AOCTaBKW, PasBepTbiBaHUS WU pasMELLEeHUst YCTPOWCTB W



Apyroro obopynoBaHUss B UCKPMBMEHHOM CTBOME CKBaXMWHbl. TpaHCnopTHOE
cpeactBo 118 npeanoutuTenbHO coaepXxuT pamy 136 anga yaepxaHws rpyaa,
npuBogHoW anektpoasuratens 138 n noaswxkHbIKM y3en 140. MogBwxkHbIM y3en 140
MOXET ObITb BbIMNOMHEH C BO3MOXHOCTBIO NEPEMELLEHNSA N UBMEHEHNSA HanpaBneHns
ABWXKEHWA TpaHcnopTHoro cpeacrtea 118. B nepBoM npeanoyTnTensHOM BapuaHTte
BbIMOSIHEHNSA, NOKa3aHHOM Ha dur.2 n 3, TpaHCcnopTHoOe cpeacTBO 118 BLIMNOMHEHO B
BMAE CaMOXOAHOro, JAUCTaHLUMOHHO YNpaBnsemMoro TPaHCMOPTHOro CpeacTsa,
cofepXKaLlero «akTMBHbINMY» NOABWMXKHbIA y3en 140.

[026] AkTMBHbIM nOABWXKHbIA y3en 140 copepXuT napy ryceHuy 142,
yrnpaBnsemo npuBOAUMbLIX B [AEWUCTBME MPUBOAHBIM anektpogsuratenem 138.
lyceHmubl 142 nNpeanoyvTUTENBHO UMMEKT  aKTUBHYH  3yD4yaTylo  BHELLHHOH
MOBEPXHOCTb, CNOCOBCTBYOLWYO 3PPEKTUBHOMY MNEPEMELLEHMNIO TPAaHCMOPTHOrO
cpeactea 118 um rpysa 120 B uckpmBneHHoM ydactke 102b. B ogHom BapuaHTte
NepBoOro NpPeanoYTUTENbHOrO BapwaHTa BbINOMHEHUA aKTMBHBIA MOABWKHBIN y3en
140 3aMeHeH Ha nacCUBHbLIA NMOABWXKHbLIWM y3€n, B KOTOPOM rycenuupl 142 He
npuBOAATCA B AeUCTBUE anekTpoasuratenem 138. Mcnonb3oBaHMe NacCUBHOMO
NOABWXKHOIO y3ana uenecoobpasHo B cUTyauusx, Korga TpaHCcnopTHoe cpeacteo 118
COeMHEHO CO BTOPbIM TpPaHCMOPTHbIM cpeactBoM 118 ang pasBepTbiBaHUS
obopyaoBaHNA 1 NepeMELLaeTCa C ero NOMOLLbHO.

[027] Ha ®ur.4 nokasaH Bug cOoky yganeHHoro y3na 106b. YpaneHHbIn y3en
106b copepxuT mameputeneHbl y3en 144, pacnonoXeHHbIn Ha TPaHCMOPTHOM
cpeactee 118. UameputenbHbi y3en 144 BbINONMHEH C BO3MOXHOCTBHO M3MEPEHUS
XapaKkTEPUCTMK Cpefbl M SKCMyaTauMOHHbIX XapakTEPUCTMK B WUCKPUBIIEHHOM
yyactke 102b ctBona 102 ckBakuHbl. B 0cobo npepnoyTuTensHOM BapuaHTe
BbIMOMHEHNA M3MepUTENbHLIM y3en 144 obecneunBaeT HasemMHble 0ObekTbl 108
MHPOPMaLMEN, B PEXUME pearibHOro BPEMEHMU, O CKOPOCTU MOTOKa, TeMnepaType,
AaBNEHUM WU COAEPXaHWM rasa, NocpeacTBOM MNPOBOAHOrO wmnn BecnpoBOAHOMO
coegmHeHns. Bo3aMOXHOCTE npefocTaBneHna MHopMaunn B peXUMe peanbHOro
BpeMeHn 00 yCnoBusiXx B UCKpUBNEHHOM ydacTtke 102b ctBone 102 ckBauHbl 102
obecneumBaeTr ONTUMMU3AUMIO  YCNOBUA  (PYHKUMOHMPOBAHME  OCHOBHOMO W
yaaneHHoro yanos 104, 106.

[028] Kak nokasaHo Ha dur.4, TpaHcnopTHoe cpeactso 118 npeanoyTuTensHO
BbIMOSIHEHO TakK, YTO NOABWKHbLIA y3en 140 coaepXuT LUMNNHAPUYECKYO My(pTy 146,

okpyxawwyto pamy 136 gna yaepxaHua rpysa. MydpTta 146 copgepxut



LAPUKONOALMMHMKMA 148, KOTOpblE NPOXOAAT 4epe3 MydpTy 146. B ocobo
NpeanoyYTUTENBHOM BapuaHTe TPeTbero NpeanoyTUTENBHOro BapuaHTa BbINONHEHUS
LapukonoaLWmMnHMKK 148 n mydta 146 obpasytoT naccmBHbIWM NOABWKHBIA y3en 140,
obecneunBaroLm BTArMBaHWe Unu npotankusaHue rpysa 120 BAonb UCKPUBIIEHHOMO
cteona 102b ckBaxuHbl. WapukonogwmnHukn 148 obecneunBaroT MexaHu3m C
HU3KNUM KO3 PULMEHTOM TPEHNA ANSA NOAAEPXKKM N nepemMeLlenna rpysa 120. Kpome
TOro, uunuugpuyeckas mydpta 146 un  wapukonogwmnHukn 148 wmoryT ObiTb
BbIMOSIHEHbI Tak, 4YTO TPaHCMOPTHOE cpeactBo 118 AENCTBYET Kak MOABWXKHBLIN
LeHTpaTop Ansg pasmellenus rpysa 120 B ueHTpe ctBona 102 CKBaXMHbI.

[029] Co ccbinkon cHoBa Ha Pur.2, cnegyet OTMETUTb, YTO BO BpeEMS
pasMeLLEHNS 3NEKTPOMNOrPYKHON HacocHon yctaHoBkM 100 ypaneHHble y3nbl 106
nepemMeLLarTca B 3afaHHOe MEeCTOMONIOXEeHWe B UCKpuBneHHoM ydacTtke 102b
ctBona 102 ckBaxuHbl. OcHoBHOM y3en 104 moxeT OblTb pacrnonoXeH Ha
Heobxoaumon  rnybuHe B BepTuKkaneHoM  ydactke 102a. B nepsom
NpeanoyYTUTENBHOM BapuaHTe BbINOMHEHNA yaaneHHbIe y3nbl 106 cnyckatoT B CTBOS
CKB&XXWMHbI C MOMOLLbIO OCHOBHOro yana 104, otgendawoT OT OCHOBHOro y3na 104, a
3aTeM nepemMeLLaroT B 3a4aHHOE MECTOMNONOXeHWEe B UCKpUBMEHHOM ydyacTke 102b.
Bo BTOpOM npeanoyTUTENbHOM BapuaHTe BbINONHEHWA yAaneHHble y3nbl 106
npeanoYTUTENBbHO 3arpyxaroT B cTBOST 102 CKBaXKMHbI M OnepaTMBHO pacnonararoT
BHYTPW wnckpuBreHHoro yvactka 102b po passepTtbiBaHMsa ocHoBHOro ysna 104 B
BepTMKansHOM y4actke 102b.

[030] [lMocne Toro, kak ypaneHHble y3nbl 106 u ocHoBHOM y3en 104
COOTBETCTBYHOLMM 00pasoM yCTaHOBMNEHbI, yaaneHHble y3nbl 106 moryT ObiTb
n3bupatensHoO NPUBELEHbLI B AENCTBUE AN BbIBEAEHUSA TEKYUNX CPEL CKBaXKMHbI U3
nckpmeneHHoro creona 102b ckBaxkmHbl B BepTUKanbHbIi cTBON 102a CKBaXWHbI, B
KOTOPOM TeKyuMe cpefbl MOXHO BblKayMBaTb Ha MOBEPXHOCTb OCHOBHOMO y3na 104.
OnepatmBHOE pasMeLLeHNEe HECKOMbKMX HAaCOCHbIX Y3MOB BAOMb FOPU3OHTamNbHOro
nckpmeneHHoro ydactka 102b crtBona 102 obecneuyvBaetr 6onee paBHOMEPHbIN
notok m3 creona 102, MeHbLuee npoTUBOAABEHME OT BEPTUKANbLHOro Harnopa
cpenbl. [Jobbidy Tekyyen uypedbl M3 CTBOMA CKBXWMHbI MOXHO OMTUMWU3UPOBAT,
ynpaenas nonoXeHnem un paboummum napameTpamm OCHOBHOro ysna 104 wu
yaaneHHbix y3noB 106 B HesaBucuMOM pexume. Hanpumep, uenecoobpasHo
YBEMUYNTb MPOU3BOAUTENBHOCTL OAHOrO WM HECKONbKMX yAaneHHbIx y3nos 106,

OLHOBPEMEHHO YMEHbLLLMB NPOU3BOAUTENBHOCTE OCHOBHOIO y3na 104.



[031] Ha ®wur.5 nokasaH anbTepHaTWBHbIA MPEANOYTUTENbHBIN BapuaHT
BbIMNOSIHEHNA, B KOTOPOM BepTuKanbHbIM ydacTok 102a ctBona 102 CKBaXMHbI
coaepKut cOopHUK 150, pacnonOXeHHbIN HKe TOYKU, B KOTOPOWU MCKPUBIIEHHbIN
ydactok 102b nepecekaeTtcsa ¢ BepTukansHbiM ydyactkom 102a. B npegnoytutensHoOMm
BapuaHTe BbIMOMHEHWS, NOKa3aHHOM Ha dur.5, ocHoBHoM y3en 104 pacnonoxeH
BHyTpM cBopHuka 150 ctBona 102 ckBaXuHbl, NpyM 3TOM YyAaneHHble yanbl 106
pacnonoxeHbl B  UCKpuBNeHHOM  yyactke 102b. OcHoBHOm y3en 104
NpPeanoYTUTENBHO BbINOMHEH TaK, YTO HAcOCHbLIM y3en 110 pacnonoXeH HWXe yana
112 puratens. Takum oB6pasom, TEKyUne CPeabl, BTArMBAOLLMECS B HACOCHbIA y3€en
110 n3 pacnonoXeHHOro Bbile OCHOBHOro yana 104, npoxopgat Hag ysnom 112
ABuratens, YTobbl o6ecneyunTs KOHBEKTUBHOE OXIaXKaeHME.

[032] Mpn paboTe ypaneHHble Hacocbl 128 HarHeTarwT TeKyume cpenbl u3
nckpmeneHHoro ydyactka 102b B BepTukaneHbin ydactok 102a. Tekyuve cpegnbl
nagaroT B cOopHmk 150 cTBONa CKBaXKUHbI, OTKYAA OHW HarHETarTCH K MOBEPXHOCTU
ocHoBHOro yana 104. CnegyeT OTMETUTb, YTO WnaHr-kabens 126, MCNoNb3yLWmMInca
AnNs  coeguHenusa ypaneHHoro yana 106a ¢ HaseMHbiMn obbektamm 108, He
copaepxut TpybonpoBoga ANA nepekauvnmBaeMblx Tekyyux cpef. B atom BapuaHTte
wnaHr-kabens 126 TOnNbKO obecneyMBaeT nUTaHME W TENEMETPUO  MeXay
HaszeMHbIMn obbektamu 108 n yaaneHHsiM yanom 106a. nctaHumMoHHbIM Hacoc 128,
pacnonoXeHHbIW Ha yaaneHHoM y3ne 106a, NpoCTo BbITalnkMBaEeT TEKyYne cpeabl 13
nckpmBneHHoro yvactka 102b B BepTukanbHbIn y4actok 102a.

[033] Ha ®ur.6 nokasaH ewe OAMH anbTepHaTUBHbIN MNPEeAnOYTUTENBHbBIN
BapWaHT BbINOMHEHMS, B KOTOpoM cTBON 102 CKBaXMHbI COAEPXKUT MNEPBbIN
BEPTUKAnNbHbLIA y4acToKk 152 1 BTOPOW BepTUKanbHbINM y4acTok 154, coeauHEHHble
obWwKMM ropusoHTanbHbIM y4actkom 156. B 3TOM BapuaHtTe BbINONHEHWUS
aANeKTponorpyxHas HacocHas ycraHoBka 100 coaepxmT aBa OCHOBHbIX y3na 104a,
104b, pacrnonoxeHHbIX B NEPBOM U BTOPOM BepTUKarnbHbIX yyacTkax 152, 154, v psaa
yaaneHHblx y3nos 106, pacnonoXeHHbIX B rOpU3oHTanbLHoM y4actke 156. B gaHHoM
BapuaHTe BbINOMHEHUS yaaneHHole y3nbl 106 wumerT gBe Touvkm oTbopa C
NCMonb30BaHMEM MEPBOro M BTOPOro BEPTUKarbHbIX y4acTkoB 152, 154. YpaneHHbie
yanbl 106 npegnoyTUTENbLHO COeAMHEHbI C MepBbiM OCHOBHbIM y3nom 104a ¢
nomMoLLbto LwnaHr-kabena 126. B ocobo npegnoyTUTENBHOM BapuUaHTE BbINOMHEHUS
yaaneHHbin y3en 106C BbINOMHEH C BO3MOXHOCTBK) HarHETaHWA TEKyunx cpep B

HanpaBfieHMM BTOPOro BePTUKANbHOro yyactka 154, a ypaneHHein ysen 106a
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BbINOSIHEH C BO3MOXHOCTbKO HarHeTaHWs TeKyuMx cpef B HanpasneHun nepsBoro
BepTUKanbHOro yyacTtka 152.

[034] YpaneHHbiMu y3nammn 106 M ocHoBHbIMK y3namu 104a, 104b mMOXxHO
pasfensHO ynpaBnATb C LENbl0 ONTUMU3AUMW U3BMEYEHUS TEeKyuux cpen U3
NPOAYKTMBHLIX MMAacToB MECTOpoOXaeHus. B YacTHOCTM, OCHOBHbIMM y3namn 104 n
yAaneHHeiM1 y3namm 106 MOXHO ynpaensiTb TakMm 0BpasoMm, UTO KaKAabin y3ern
3KCMyaTupyeTcs TONbKO B TEYEHME ONTUMANbBHOro nepuoga paboTbl Hacoca.

[035] Ha ®ur.7 nokasaH Bug ceepxy yctaHoBkm 100, yCTaHOBNEHHOW B APYrom
npeanoYTUTENBHOM BapuaHTe BbINONHeHWA. Kak nokasaHo Ha owr.7, ctBon 102
CKB&XWHbI COAEPXKUT OAWH BEPTUKarnbHbIA LWaxTHbeIM CTBON 152 M HECKOnbKO
oTBeTBneHMn 154, npoxopsawmx OT Hero Hapyxy. OtesetBneHna 154 wmoryt
NPOXOAUTb OT BEPTUKANbLHOrO LUAXTHOro crtBona 152 Ha oguMHakoBOW MU PasHOW
rnyduHe. OcHoBHOM y3en 104 yCTaHOBMNEH B BEPTUKANbHOM LLAXTHOM cTBone 152, a
OAVH UNN HECKOMBKO yAaneHHbIx yanos 106 cTpaTernyeckn yCTaHOBMNEHbI B K&XA0M
otBeTBNeHun 154. KonnyectBo M pasmelleHne yaaneHHblx y3nos 106 B kaxgom
OTBETBNEHUMN 154 3aBUCUT OT XapakTEPUCTUK OTAENbHO B3ATOro OTBEeTBNeHMa 154.
YpaneHHole y3nbl 154 npepnoyTUTENBHO MNEpemMeLllarTca  noj  AEeNCTBUMEM
HE3aBUCKMMOro UCTOYHMKA NUTaHUs B OTBETBNEHUA 154. B gaHHOM KOHGUrypauumm,
cTpaTernyeckn pacrnonoxXeHHble yaaneHHble y3rbl 106 BbITECHAOT TeKy4yro cpeay
N3 oTBeTBNEHNN 154 B 0OLMIN BEPTUKANBHBI LWIAXTHbIM cTBON 152.

[036] CnenyeT noHuMaTb, 4YTO W30OPaXKEHWUS 3NEKTPOMOrpPy>KHON HACOCHOM
yctaHoBkn 100, nokasaHHble Ha dur.2 n dur.5-7, npepcraenaoT cobor nulb
NpeanoyYTUTENbHBIE BapuaHTbl BbLINOMHEHWS, NpW  3TOM OBbEM HaCTOALLEro
n3obpeteHms He Tak orpaHuydeH. B uyactHoctn, moxeT ObiTb UenecoobpasHo
CKOHCTPYMPOBAaTb 3MNEKTPOMNOrPy>KHYH0 HacoCHyro yctaHoBky 100 Takum obpasom,
4yToBObl OHa copepxana meHbluee, Bonbliee Unn pasHoe KONMUYECTBO YAaneHHbIX
y3noe 106. B HEKOTOPbLIX NPUMEHEHNAX MOXET BbITh LienecoobpasHo UCNoNb30BaTh
AOMNOMNHUTENBHbIE OCHOBHbIE Yy3nbl 104, HO B ApPYrMX NMPUMEHEHUSX MOXET ObITb
LenecoobpasHo BOBCE HE MCMONb30BaTh OCHOBHOW y3en 104. Kaxabii 13 yKkasaHHbIX
anbTEPHaTMBHbBIX BapuaHTOB pacCMaTpuBaeTCA B HACTOdAWlee BpeMs B npegenax
NpeanoyYTUTENbHBIX BapUaHTOB BbINONHEHWA wn3obpeTteHnsa. Cneumanuctam B
AaHHOM obnactu TEeXHWKM crnefyeT MNOHUMaTb, YTO WCMONb30BaHWE HECKOMbKUX
yaaneHHbix y3noB 106 obecneunBaeT pes3epB, KOTOPbIA HE COAEPXKUTCA B

TPaanUMOHHbIX yCTaHOBKax C 0AHMM HaCOCOM.
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[037] CnegyeT noHWMMaTb, YTO, HECMOTPS Ha TO, YTO B MPUBELEHHOM Bbllle
onucaHnnm ObINM  U3NOXKEHbI  MHOMOYUCIIEHHBIE  OTNINYUTENbBHBLIE MPU3HaKNW U
npenmyLLecTBa pasfnnyHbIX BapuvaHTOB BbINOMHEHUA HacTOALWEero n3obpeteHus, ¢
y4eToM cBefeHun 006 yCTPOUCTBE N (PYHKLMOHMPOBAHUN pPasfiNyHbIX BapUaHTOB
BbIMOMHEHNA HacTodawero wn3obpeTeHns, QJaHHOe OnucaHue SBMASeTCA NULlb
WUNMOCTPaTMBHBIM, NPWY 3TOM B AeTanu, B YacTHOCTM, B OTHOLLUEHMM YCTPOMUCTBA U
pasMmeLLeHns y3roB, MOryT ObiTb BHECEHbl M3MEHEHUs B Mpeaenax CyuHOCTU
HacToswero m3obpeteHna B nonHoM obbeme, 0603HAYEHHBIM LUMPOKUM OBLLMM
3Ha4YEeHMEM TEPMUHOB, MOCPEACTBOM KOTOPbIX BblpaxeHa npunaraemasa dgopmyna
n3obpeterHms. Cneumanmcram [OMKHO ObITb MOHATHO, YTO WMAEW HaCTOALLEro
n3obpeTeHns MoryT ObiTb MPUMEHEHBI K APYrMM CUCTEMaM, He BbIXOASA 3a npeaens

obbemMa 1 CyLLHOCTU HacToALWEro n3obpereHus.



®OPMYJIA U3OBPETEHUA

1. OnekTponorpyxHas HacocHas yCTaHOBKa AN WCMONb30OBaHWUS Mpw
N3BMEYEHNN TEKYUMX CPel N3 CTBONA CKBEXKWHbI, COAEepKaLLas:

OCHOBHOW y3€e5, COAepXaliMih SnekTpoaBuratenb W  HacOCHbIA - y3en,
NPUBOANMbIA B IENCTBUE 3NEKTPOABUraTENEM, U

yAaneHHbIA y3ern, pacrnonoXeHHbIM Ha pacCTosHMM OT OCHOBHOMO y3na W
coaepxalimn yaaneHHbIv agBuratenb U yaaneHHbln Hacoc, NPUBOAUMbIV B AENCTBUE
yAaneHHbIM ABUraTenem.

2. OneKTponorpyxHass HacocHasa ycTaHoBka Mo n.1, B KOTOPOW CTBON
CKB&XXMHbI COLEPXKUT BEPTUKANbHBLIA Y4aCTOK M FOPU3OHTamNbHLIN y4acToK, NPy 3TOM
OCHOBHOW Yy3€en pacrnofiokeH B BepTMKanbHOM Yy4yacTke, a YyAaneHHbIW y3en
pPacrnonoXeH B rOPU3OHTaNbHOM y4yacTKe.

3. JnekTponorpyxHaa HacoCHas yCTaHoBKa MNoO MN.1, B KOTOPOU yAaneHHbI
y3en [OMONHUTENBHO COAEPXKUT TPaHCMOPTHOE CPEeACTBO ANs pa3BepTbiBaHWUS
obopynoBaHus, Npyu 3TOM yAaneHHbIN ABUraTenb 1 yaaneHHbI HacoC yCTaHOBMEHb!
Ha yka3aHHOM TPaHCMOPTHOM CpeacTBe.

4. DnekTponorpyxHas HacocHas yCTaHOBKa no n.3, B KOTOPOW TPaHCMOPTHOE
CPEeacTBO ANSA pasBepTbiBaHNA 0O0pYyAOBaHWUS COAEPXKUT MPUBOAHOW ABUratens U
NOABWXKHbBIW y3€en.

5. OnekTponorpyxHasi HacocHasa yctaHoBka Mo n.4, B KOTOPOW TPaHCMOPTHOE
CpeacTBO ANA  passepTbiBaHMs 0DOpyAOBaHUS  SBMSAETCA  CaMOXOAHbIM - U
AVCTaHUMOHHO yNpaBnsieMbIM.

6. JnekTponorpyxHasa HacoCHas yCTaHoBKa MO Mn.1, B KOTOPOW yAaneHHbI
y3ern coeAVHEH C OCHOBHBLIM Y3510M C MOMOLLbIO LUNaHr-kabens.

7. OneKTponorpyxHas HacocHasi ycTtaHoBka MO .1, AOMNOSHUTENbHO
copepxallas HaseMHble 0ObEeKTbI, MPU 3TOM YAANEHHOE YCTPOWCTBO COEAMHEHO C
Ha3eMHbIMN OBbEeKTaMM C MOMOLLBIO LUnaHr-kabens.

8. PacnpepeneHHas cucTemMa MEXaHW3MPOBAHHOW 3KCMnyaTauun CKBaXKWH,
npegHasHa4YeHHas Ans MCNOMb30BaHWS B CTBOME CKBaXMHbI, COAEPXalem Mo
MEHbLUEN MEPE NEPBbLIN MOPU3OHTamNbHbIWM Yy4acTOK, BTOPOW FOPU3OHTamNbHbIA Y4acTOK
N MO MEHbLUEN MEPE OANH BEPTUKANbHLIN y4acToK, coaepxallas:

NepBbIA  yaaneHHbIn y3ern, pPacnofioKEHHbIA B MNEPBOM TFOPU3OHTaNbHOM
yyacTke W Ccofepxawmnh  TpaHCNOPTHOE  CPeacTBO  ANA  pa3BepTbiBaHUSA

obopypoBaHMa W rpys, nNpuyem rpy3 BbiOpaH W3 rpynnbl, COCTOALEN W3



SMNEKTPUYECKNX yAaneHHbIX HacCOCHbIX Yy3roB, TpyD, TpyOHbIX coefunHUTENen,
TPYOHbIX aganTepoB, N3MepPUTESNbHbIX Y3I0B, ra3oBbIX CEnapaTopoB, NPOCTPEN0YHO-
B3PbIBHOM annapaTypbl M MHXEKTOPHbIX HACOCOB.

9. PacnpegeneHHaa cuctema no n.8, B KOTOPOU rpy3 COAEPXKUT yAaneHHbI
ABUratenb 1 yaaneHHbIN HacoC, MPUBOAMMbIA B AEUCTBUE yAarneHHbIM ABUraTenem.

10. PacnpegeneHHas cuctema no n.9, B KOTOPOM TPaHCMOPTHOE CPEACTBO
ANA pasBepTbiBaHWS 000pyA0BaHUA COLEPKUT NPUBOLAHOM ABUraTeNb U NOABWMXKHBIN
y3en, NpUBOAUMbBIA B AENCTBME MPMBOAHBLIM ABUratenem, npyv 3TOM TPaHCNOPTHOE
CPeAcCTBO ANA pasBepTbiBaHMA 060pya0BaHNS.

11. PacnpegeneHHasa cuctema no n.10, 4ononHNTENLHO CoaepKaLlas BTOPOM
yAaneHHbIn y3en, pacrnofioXeHHbIA BO BTOPOM FOPU3OHTaNbHOM y4acTke, npu4em
BTOPOMW yAaneHHbI y3en COAEPXUT TPaHCMOPTHOE CPeAcTBO ANA pasBepTbiBaHMS
obopypoBaHMa U rpy3, nOpuyem rpy3 BbiOpaH Wu3 rpynnbl, COCTOSALLEN W3
SMNEKTPUYECKNX yAaneHHbIX HacCOCHbIX Yy3rnoB, TpyD, TPyOHbIX CoOefuHUTENEn,
TPyBHbIX aaanTepoB, N3MEePUTESbHbIX Y3I0B, ra3oBbIX CENapaTopoB, NPOCTPENOYHO-
B3PbIBHOM annapaTtypbl M MHXEKTOPHbIX HACOCOB.

12. PacnpegeneHHasa cuctema no n.11, B KOTOPOM Kaxpoe TPaHCNopTHOE
CPeacTBO ANS pa3BepTbiBaHUA 0bopyaoBaHWUS NepBOro yaaneHHoro ysna n BToporo
yAaneHHoro yana aBnseTcs CaMoXO4HbIM U AUCTaHLMOHHO yNpaBnaeMbIM.

13. PacnpepgeneHHas cuctema no n.12, AONOMAHUATENBHO coAepxallas
OCHOBHOW Y3€n, pacnonoXeHHbI B BEPTUKANBHOM y4acTke, NPUYeM OCHOBHOM y3er
COAEPXUT AneKTpoaBuratesls W HaCOCHbIA y3en, NPUBOAMMBIA B AEUCTBUE
3neKTpoaBUraTenem.

14. PacnpepeneHHas cuctema no n.13, B KOTOPOW Kak MepPBbIN, Tak U BTOPOM
yAaneHHbI Yy3€n COAEPXKWUT YyAaneHHbin ABuratens W yAaneHHblM Hacoc,
NPUBOAMMbBI B AEVNCTBUE YA aNEeHHbIM ABUraTeNnem.

15. Cnocob nseBneyYeHnsa Teky4mx cpes U3 Nnoag3eMHOro MeCTOPOXAEHNS Yepes
CTBO/T CKB&XWHbl, COAEPXALMW NEPBbIA  BEPTUKANbHBIA y4acTOK WU NEPBbLIN
FOPU3OHTarNbHbIA Y4aCTOK, COEAMHEHHBIN C NEPBbIM BEPTUKANbHBIM Y4acTKOM, Mpu
3TOM Ccnocob BKMNOYaAET 3Tanbl:

obecnedyeHna HanuuMa  NepBOro  yAaneHHoOro  yana, Ccoaepxallero
TpaHCNOpTHOE CPeAcTBO ANA pa3BepTbiBaHNA 0DOpyAOBaHUS U yAaneHHbIA Hacoc,
YCTaHOBMEHHbIN Ha yKa3aHHOM TPaHCNOPTHOM CPeACTBE;

OMyCKaHWs NEPBOro yAaneHHoro yana 4Yepes NepBbii BepTUKanbHbIA y4acToK



CTBOJI@ CKBaXWHbI B NEPBbIN rOPU3OHTANbHbIN Y4YaCTOK;

nepemMeLLeHnsa TPaHCNOPTHOrO CpeacTea ANA pasBepTbiBaHUs obopyaoBaHuA
NepBoro yaaneHHoro yana B 3ajaHHoe MOMoXeHWe B MNepBOM FOPU3OHTarbHOM
yyacTke; u

npvBeAeHVs B AEVCTBME yAaneHHOro Hacoca nepeBoro yaaneHHoro yana Ans
N3BMNEYEHNSA TEKYUMX Cpel N3 NEePBOro ropn3OHTarlbHOro yyacTka.

16. Cnocob no n.15, B KOTOPOM AOMOMHUTENBHO:

obecneunBadT HanMumMe nepBOro OCHOBHOMO yana, coaepxallero yaen
ABUraTens n HaCOCHbIW y3ern, NPUBOANMBIV B AENCTBUE Y3NOM ABUraTens;

OnycKaroT NepBbIk OCHOBHOW Yy3€n B 3a4aHHOE TMONIOKEHME B MEPBOM
BEPTUKANBHOM y4yacTKe n

NPUBOASAT B AEUCTBME HACOCHBIA Yy3en MepPBOro OCHOBHOrO yana Aans
N3BMNEYEHNA TEKYYMX Cpel N3 NepBOro BEPTMKaNIbHOroO y4acTtka.

17. Cnocob no n.16, B KOTOPOM Ha 3Tane npUBEAEHUA B LEUCTBUE
yAaneHHoOro Hacoca nepBOro yAaneHHoOro yana A[OMNOMHUTENBHO MPUBOAAT B
AEUCTBME yAaneHHbI HacoC NepBOro yAaneHHoro yana ANA WU3BNeYEeHUS TeKyumx
cpea 13 NepBoro ropu3oHTanbHOro yyacTtka B NepBbIN BEPTUKANbHbBIA Y4aCTOK.

18. Cnoco6 no n.16, B KOTOPOM nMEPBbIM BEPTUKalNbHbIN  Yy4acTOK
AOMOMHUTENBHO  COAEPXUT  COOPHMK,  PacrnofiOXEHHbIM  HWXKEe  MepBoro
rOPU3OHTaNbHOrO yyacTka, Mpu4YeM Ha 3Tane ornyckaHWs OCHOBHOro yana
AOMONHUTENBbHO OMyCKatoT OCHOBHOM Yy3ern B COOPHMK NEpBOro BEPTUKaNbHOro
yyacTka.

19. Cnocob no n.16, B KOTOPOM CTBOS CKBaXWHbI AOMNONHUTENBHO COAEPXKUT
BTOPOWN rOPU3OHTalnbHbIM Yy4acTOK, COEAWMHEHHbIM C NEePBbIM BEPTUKANbHbLIM
y4acTKoM, NMpu 3TOM B cnocobe AOoNONHNTENBHO:

obecneunBadT HanuuMe BTOPOro yAaneHHOro yana, Ccoaepxaliero
TPaHCNOPTHOE CPEeACTBO ANA pa3BepTbiBaHNA 0DOpyAOBaHMUS U yAaneHHbIA Hacoc,
YCTaHOBMEHHbIN Ha yKa3aHHOM TPaHCNOPTHOM CPEACTBE;

OMyCKarT BTOPOW yaarneHHbln y3en 4epes MNepBbli BEPTUKAmbHLINM Yy4acTOK
CTBOJI@ CKBaXWHbI BO BTOPOW FOPU3OHTarbHbIM Y4acToOK;

nepemeLLaroT TPaHCMNopTHOE CPeAcCTBO ANA passepTbiBaHMs obopyaoBaHUA
BTOPOro yAareHHoOro yana B 3ajaHHOe MOMOXEHWe BO BTOPOM FOPU3OHTaNbHOM
yyacTke; u

NPVBOASAT B AEWCTBUE yaaneHHbli HAacoC BTOPOro yAareHHoro yana Ans



N3BMNEYEHNA TEKYUMX Cpel U3 BTOPOro ropu3oHTanbHOro yyacrka.

20. Cnocob no n.16, B KOTOPOM CTBOJST CKBEXWHbI AOMOSIHUTENBHO COAEPXKUT
BTOPOW BEPTUKAmNbHbIA Y4aCTOK, COEAMHEHHbIA C MNEPBbIM  FOPU3OHTasNbHbLIM
y4acTKOM, Mpu 3TOM B cnocobe AONONHUTENBHO:

obecneumBaloT HanuuMe BTOPOro OCHOBHOIO Yyana, COoaepXallero ysern
ABUraTens U HaCOCHbIN y3ern, NPUBOAUMBIV B AENCTBUE Y3NIOM ABUraTens;

OnycKaroT BTOPOM OCHOBHOM y3en B 3ajaHHOE MOMOXEHWEe BO BTOPOM
BEPTUKANBHOM y4acTKe; n

NPMBOAST B [LEUCTBME HACOCHbIM Y3en BTOPOr0 OCHOBHOrO yana Ans
N3BMNEYEHNA TEKYYMX Cpel U3 BTOPOro BEPTUKANbHOMO yyacTka.

21. Cnocob no n.20, B KOTOPOM CTBOJST CKBaXWHbI AOMONTHUTENBHO COAEPXKUT
BTOPOW rOPU3OHTalNbHbIM y4acTOK, COEAWMHEHHLIM C MEPBbIM BEPTUKasbHbLIM
y4acTKoM, Npn 3ToM B cnocobe AONONHNTENBHO:

obecneunBadT HanuuMe BTOPOro yAaneHHOro yana, Ccoaepxallero
TPaHCNOPTHOE CPEeACTBO ANA pa3BepTbiBaHNA 0DOpyAOBaHUS U yAaneHHbIA Hacoc,
YCTaHOBMEHHbIN Ha yKa3aHHOM TPaHCNOPTHOM CPEeACTBE;

OMnyCKarT BTOPOM yAaneHHbIW y3en 4Yepe3 NepBbid BEPTUKANbHbBIA Y4acTOK
CTBOJI@ CKBaXWHbI BO BTOPOW FOPU3OHTalbHbIM Y4acToOK;

nepemMeLLaroT TPaHCMNopTHOE CPeAcTBO ANA passepTbiBaHUs obopyaoBaHWUA
BTOPOro yAarneHHoro yana B 3ajaHHOe MNOMOXEeHWe BO BTOPOM FOPU3OHTarbHOM
yyacTke; u

NPUBOAST B LAEUCTBME YyAaneHHbI HacoC BTOPOro yaaneHHoro yana Aans
N3BMNEYEHNA TEKYYMX Cpea W3 BTOPOro rOpPM3OHTaNbHOrO y4yactka BO BTOPOM

BEPTMKasbHbIN y4acTOK.
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