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npuBoAgrcg pe3yrbfafLt npoMblcroBoro nphMeHeHuq ckAepuroBora tn l<ethferg CE Ha JRcnty-
afaUkoHHdx cRBaxh+ax EoBaHeHRoBcRoro HrKM. PeaeHd BaAagh noA6opa atbrepqarkBHbtx
MAtepuonaB, np !olibt\ h npaMblane1kaMy npuMeHeHuo, npuBeaeH cpaBHur rbHt/ aharu3
cRBaxkH Ha AaHHOM MeCTOpOMeHhh.

The paper containsthe resu/fs ofSB siderltlc weightingagent apptication atthe production wetls
of Bovanenkovskoye OGCF. The authors resolve the problems with selectian of alternative mate-
rials ta be used far commerciai application and present the benchmarks for the wells of the
same field.

KnpgeBhe ctoBa: EoBaHeHRoBcRoe HeQreraso4aH+e]carHoe MecropoweHhe HrRM), 6ypo'
Bo pacrBop, yrq$eturerb npoMbtBogHoh j4kA\ocrt4, cuAepuraBhti4 tr4+<eruretb C6, lJeMeHru-
p oBa H u e a 6c aAH btx Ka, oH H,

Key words: Bonanenkovskoye ailand gas condensate field (jGCF), drillmud, weiEhting agent for
drillingfluid, SB sideritic weighting agent, cementing of casing strings.

c {o\1 HTKV (Ta6n. 1t npoe-UHbr\r pe-

Lr.t eH fieM npeAycf,4oTpeHo npfMeHe-
HUe B Ra'tecTBe yTqxerhTeJI9 npo 4bt-

BogHoli xl,lAKocrr,i 6ap roBoro KoH-

LleHrpara (rpr4 6ypeH r noA HanpaB-

neHfie, KoHAyKTOp t,1 TexH qecRyto Ko-

loHHy) ri rvl4KpoNlpaN4opa (np 6ype-
lrh n04 3KCIlyaTaL]fi oHHbll,l XBOCIO-

B K). CneqhanfcraNa OOO "CepBhc-
Hbri UeHTp C5l\40 B Ka!ecrBe anbrep-
HaT BHO|O N4arep ana, a TaKXe Arff
cHhxeHfi fl norhcrh,lecHhx 3arpar 6br-

/'to npeAnoxeHo hcnorrb3oBaTb cftae'
pl,iroBbri yrrxenfirenb CE (TY 0711
00 9-5 6864391- 200 7) npon3BoAcr-

Ba 3AO HnK *Cneu6ypvareprarur"
(pxc. 1).

Kap6oHarHbLt K11c,'roro pa crBop r.1-

rvbrfi ctAepfiToBbti yrfflKenfiTe,rb

npeAcraBnqer co6ofr nopoLUoK ceporo
LlBera. nony,laeNlbli nre\1 N4exaHrLe

cKoTo l,l3N4e,rbqeH fl v Kraccvfv{a-
r-1r4r,r c ,qepr4ToBofi pyAbL, Pa3Mep,rac-
TZr-l craep/ToBofo yrnxen Tenfl co-
craBnFer nopflAKa 1-75 MhKpoH, ero
Il]rorHocrb npeBHrxaer 3,4 f/cNt', ,lro

o6ecne!hBaer yrfl xeneHhe 6ypoBbrx
pacrBopoB Ao ITOO Kr/M3 np yAoB-

n erBopl/Ter b H btx peoroTtl!ecKtix no-

Ka3aTe,nflx. Xopoulafl pacTEop14MocTb

(6onee 85 %) ero B K cnorax no3Bo'
TICT BOCCTAHABJI14BATb KO'I,rIEKTOP-

cKhe cBoicrBa npoAyKTftBHbrx ropfr-

HacToFllee Bpe[4fl Anf cTpor.l-

TeIbcTBa 3KCnlyaTaLl OHHbtx

cRBax H Ha SoBaHeHKoB-

E



HanpaBneH!te
ffiffiffi
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215,9

Ta6nuua 2
OM314ko-x14MrqecKxe noKa3aren14 cr4aepMtoBoto ytrxerure/r9
(Tv 071 I -O09-56864391-20071

MaccoBac Aorrc BoAopacrBopr4Mhrx conei, 9/or He 6oree
- B T.r{. BOAOpaCTBOpI'MOIO Karbqr,rg, o/o He 60nee
nnorHocrb, r/cM3, He MeHee
MaccoBar gonr ocrarKa Ha cer(e flo rOCT 6613-86:
- Ne OlK

I 6ypoeHe pacrBopll

Ta,tuua 1

KoHcrpyKqr,rq oKcnnyaraq|4oHHoft cKBaxuHbr EoBaHeHKoBGKoro HfKM

KoHAyKTop

490

393,7

o-120

0-450

o-750F7Al

640- 1460
lToo-17371

324

PagMbtBbr n o6Barbr creHoK cKBaxuHhr B nHfepBarax 3a'|era-
HXg pbrx'|ux nec(oB l4 tpaB|,|g, rtacTrtrtHoe norJtolleHue pacrBo-
pa B BbtcoKonpoH14r.laeMbrx pbrxrbrx nopoaax, xaBepHoo6pa3o-
BaHue, pacrenneHl,le MMn
Bo3MoxHbr cy)KeHxq crBona, ra3onpotBrenrg, ocHnu !r o6Ba-
rbr cTeHoK cKEaxhHbr B 14HTeDBatax 3areraH149 mllHrcrbrx no-
poa, BbrcoKae Hapa6orxa pacreopa npra pa36yphBaHltr aKrtra-
Hbrx rnuH c HeKoHTponMpyeMbrM pocroM peonoruLtecKux xa-
paKTepxcrxK 6ypoBoro pacrBopa, kaBepHoo6pa3oBaHHe, qac-
TMqHHe nOrnouleHtt pacTBopa B BbtcoKonpoHr,rqaeMhrx nopo-
.qax, carhH!tKoo6pa3oBaHue
O6Barbr creHoK cKBaxHHbr, KaBepHoo6pagoBaHl,e, canhH14Ko-
o6pa3oBaHr,|e, 3argxKM 14 nocaAKn 14HcipyMeHTa B EHTepBanax
3anetaHl4t aKTl4BHbtx mrH, nortouledHir nprxBarbr, ra3onpo-

'BTEH14'npurxBarbr xHcrpyMeHTa, BoAonpocBreH14rr, canbHr4Koo6pa3o-
BaHU9, KaBepHOO6pa3OBaHMt, nOmO!4eH!re paCTBOpar raSO-
nDotBreH14c

TexHE,{ecKai

OKcnnyaraquoHHhri
XBOCTOB'IK

168

3oH oB. A6par/Brore cBoic Bd cq4e-
ptiToBoto yTf }]{eltt4Te.nt, fi N4erculero on-

T'1]\4alrbHbrii rpaHyfoMerpn'recK i co-
cTaB, [4eH6L!e TaKOBbIX y MafHeTtlTOBbrX

yrflxenrrenei B 3-4 pa3a aeHT gHbr

a6pa3f B Hbr[4 cBoicrBa[4 6ap14roBoro
yTrxelrfTejrf. ocHoBHbe o 3l,1Ko xl,1-

l\4ll!eCK e r-lOKa3aTef I Cl.lAeplTOBOrO

}Tfl)Ker rrerfl npoll3BoAcrBa 3AO HIK

"Cneq6ypNrarep alrbL' f pr-4BeaeHbr B

ra6n- 2.

Ao Hagana rp r/reHeHr.lr c AepLlTo-
BOfO yTfixet /Terfl Ha 6oBaHeHKoB

cKo[4 H TKI\l cr]eULianr4craMl.l npoeKTHo

ro I Hcrzryra OOO *ToMeHHZly'rhnpo-

fa3o 6t tru FpoBeAeHbr na60paropHue
LlCn brlaH !1r O6pasLloB, 0T06paHHbrx 143

npOMblLllneHHO, r-la pT 14, AOCTaBJ"IeH'

noi:r I a SoBar pH \oBcdoe P-KN/.,rla60
paTopHb e 14cnbrlaHrfl OlAepl4Ta B fpo-
e (T-bt\ cocrd Ba \ 6ypoB"t' oacrBopoB

* Ne O07lK
- Ne O045K

Puc" 1 . el,8epuroBEr& !'r!axenMrexb CB Ty 07l 1 -OO9-56864391 -2007

fpoBoA/n cb B cpaBHeH 14 c 6apfiToN4

(fnorHocrb 6ypoBoro pacrBopa
1400 Kr/Na3 AnF 6ypeHr1fl FoA KoHAyK

Top) fi Ka p6oHarH hr[4 yr9]{errrereN4
(N4paN4opHbrN4 nopoLr.rKo\4) B cocraBe 6y-
poBoto pacTBopa nIoTHocTblrl
I24O Kr/M'AnF 6ypeH11fl noA xBocro-

TEilIEA

Bl,1K t4 BCKpbtTtlg nnaCTa. AHanll3 pe'
3yI bTaTOB VCCne AOBAN|4|4 nOKa3alt Cre

Ayro u1e-a:

. Peonorl4gecKhe xapal{Tep11crl,1Kr]

6ypoBb x pacrBopoB, }TflxeneHHbrx 6a
pt4To\4 t4 ct/AepfToM, IoJ'tHocTbto coB-

naAa |ol

MaccoBaq Aong gacrrr.l c axaMerpoM
oKBUBaneHTrOt Coepbr Menbqe 5 MKM,7o
MaccoBae Aone HepacrBopxMoro ocaAKa B 107o
coneHoi khcnore (HCl), o/o, He 6onee
MaccoBag Aorfq Enar|.4., o/o, Ae 6onee

|OCT 4642-44 n. 4.9

rOCT 4682'44 n. 4.11

rocT 24598-83

TY 071 1 -009-56464391-2007 n. 5.6

Tv 07 f I -009-56864391-2007 n. 5.7

rocT 21 1 19.1 -75
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. SypoBoli pacrBop, yrrxeneHHb i [4paMopHbtM no
poL!Kovt, li[4eeT 6oIee BbtcoKl4e peo.not !ecK e xapaK-
Tep cTllH14 no cpaBHeH |o c pacTBo;lJt\4, yTfxelteHtle Ko-
Toporo npol,j3BoAtin cfAepLlToM. Sonee Hu3Kaff .3ary
llarcqat cIocoOHocTb' c14AepHTa, cB!3aHHat c yN,teHb

LrJeHrleN4 eTo o6-beN4Horo coAepxaHIf Ha !2o/a B cpa]He-
H1414 C [4paMOpot/, cH],iiKaeT r ApoazHaMZ9ecKoe Bo3-
AehcrB\e Ha cTeH KZ cKBaxlHHbt.

. flp r.icnonb3oBaHrfi cllAept4ToBoro yrflxerllTe,'tF
noKa3aTerb Offbrpaqla N4oAynbHoro pacrBopa B cpaB-
,lep4t c 6aol oN/ cHrlkdetcF B 1,5 pa3a. a B cpaBleHr/
c N4pa\4opFbtNl nooOUrov Bo3pacrdet B 1.1 paJd. 3-o
o6ycnoBnefo pasr119he,1 AficnepcHocTl.l 14 TBepAocl.l
yrflxen 14Ter ei.

. 143[4eHeHri B aKTrlBHocll BoAopoAHbx 14oHoB npLi
hcnorb3oBa\hh pa3rfi9Hbtx yrFxerFotll,ix Ao6aBoK B

MOAy,tbHbtx pacTBopax He oTMe9eHo.
r tlccfeaoBaH14f t\4atHtlTHb x ll 3neKTpu!ecHfix

cBol,lCTB nOKa3aI , !TO Bel 4qt4Hbt yAenbHoro 3neKTprl-
!ecxofo conpoThBlteH q N4oAyIbHblx pacTBopoB, yrF}{e-
neHHblx N4paNlopoM u avaepvloM, Io BeIll9 He Ma]to
pa3.n,1!arorcfl MexAy co60i (0,99 h 0,94 ONi.Ni). l\4ar,
H hTHafl Bocnprr [49l.1BocTb o6pa3Lla cflAeprroBoro yTfl -

)l{eJ'rrrerfl cocraBrqer 7,14.703 eA. Cly' ]lpl4 Hop[4e Anq
ero )Kene3oconept{at4ero aHa_noTa (6ap ro,feMarrra)
He 6onee 30,0*103 eA. Clt 14 rpt4 HopMe Ane ero 6ap11-
ra He 6onee I,A LO3 eA. CVt.

. Cr,qepfi ToBbr ii yrff xen LlTenb or,, ,i9aercff ogeH b

Ht43Kl4r\,4 noKa3arereM Blta|{HocTl,1 (0,1 %) no cpaBHeHZo
c tu1r,1Kpor\4paMopoNl (Ao 10 %) | 6ap roNt (Ao 6 %).

flo pe3ynbraraM na60paropHbtx t4cIbtraHf i o6pa3L]a
c|,iAep/ToBoto yrr)1{errl4Tere cIeq arLlcraM14 OOO "Tro-
N4eHH ll ly'rtIpora3,, 6htn cAenaH BbtBoA o Bo3[4oxHocl.1
14cn0rh3oBaHliF eto B KagecrBe yrflxenffloqeti Ao6aBKl
K 6ypoBbl[4 pacrBopaM npr crpourenbcrBe cKBax H Ha

EoBaHeHKoBcKo[4 H t-KlV].

Tlo cor,lacoBaHrll1l c O0O "ta3npoNa Ao6bl!a HaA6t[4,
c aBrycra 2072 r. Ha KycroBbtx r'l]toqaAKax r-a3oBbtx
cBaxzH NsNs 5t, 52, 5A,65 6oBaHeHKoBcKofo HTKI\4

cneLltlarrcraMfi OOO "Qspsx6H6l; UeHrp CBN4' npuMe-
HFnCfl Cr,iAepl4TOBbtt yTflxen Tenb coBN4ecTHo c 6ap To-

Bb[,1 KoHUeHTparoN4 (np11 6ypeH noA HanpaBneHt4e,
KOHAyKTOp TeXHrl9eC|(ytO KOI]OHHy) t4 COB[4eCTHO C V]t1f(,
poN4od\4ooo\4 / pk 6\oe' .4 non .j{ct }arauroH totl
xBocroBhK) B coorHoLleHl4l.1 Ao 50 % no N,tacce. ilocle
nony9eH14q IpeaBap TenhHbx Iorox Te]tbHblx 3aKltlo-
9eH14t1 cKBa)r{l4Hbr HycroBol1 nnonlaAKta Na 67 6btnu fpo-
6ypeHbr Ha 6ypoBoNt pacrBope, yrffxereHHof,l To.rbKo
c14Aep ToM.

flpl.1 tlepBoN4 nphN.leHeHll14 c AephroBoro yr9x{e-
l. etF cpa3) 6"r,1 oTMegel H r,t; Toha3dTenD
BlraxHocr/ peareHTa, 6naroAapq gelvty MaTepkaf He
foABepxeH (cMep3aHf|o,, qTo 3aMeTHO coHpaUlaeT
Bpe[4r, 3 a T p a '] 14 B a e vr o e Ha yrrxereH e 6ypo B o ro
pacrBopa B ycfloBl.1flx Ht43Kt4x reN4neparyp Kpa Hero
CeBepa.

Prrc. 2. OaKlugeckan <oxqeurpaqun 6apraroooro
c,,lAepMToBof o yTqxerMTenei B 6ypoBoM pacraope

nprl Sypeuulr go npoAyKT!,rBHoto niacra
(nnorHocrb 1,43 r/cM3)

Phc. 3. (FaKTM"{ecKat KoHqenrpauMq Mul{poMpaMof}a
M ckAeprrroBoro yrnxcnnrens B 6ypoBoM pacrsope
nNrM 6ypeH{aM no npogykrt'tBHoMy nracry (nflorFrocrE

1 ,32 r/cM")

npk rpl,1MeHeH r.1 crAepLlToBoro yrqlxenrrenfl Ha Kyc-
Te Ns 67 SoBaHeHKoBcKoro HTKI\4, B ol 49 e or aHarro
fzqHbx cKBaxzH, Ipo6ypeHHbtx Ha MecropoxAeH pa-
Hee, IpaflTl49ecKt1 tlo]tHocTblo uoATBepAhncfl TeopeTt4!ec-
Kui pacaer Forpe6Hocl.l yrflxenfiTene, (puc. 2 n 3).
CpeAHFr [orpe6Hocrb B c AepzroBoM yrrxenhrene npz
nphroroBjreH r oAHoro Ky6a 6ypoBoro pacrBopa Anr 6y,
peH!1fl Ao 3KcnnyaraLl oHHoro xBocroBt4Ka (y=7,43 r/cM3)
Ha 58 Kr 6onhlue cpeAHeii norpe6Hocr B 6apfroBoN4
yTflxe,'r1/re{ti (KoHLleHTpaqllfl 502 L1 560 Kr/[43 cooTBeT-
cTBeHHO). A np CpaBHeHrt4 noTpe6HocTtl yTflxentTe,'lei
Aflfl npzroroBneH q oAHoro Hy6a 6ypoBoro pacrBopa rph
1ypeHVV !oA oKct]nyara]li4oHHbti xBocroBl.lK
(y = I,32 r / aM3) Ha6n rcAaercF 3KoHot\4 r.1r o.lAeprlToBoro
yrr}]{err.irene B cpaBHeHrr c N lKpotvpaMopoN/t Ha 156 Kr

{KoHLleHrpaLlLlfl 426 n 582 Kr/[43 coorBercrB e H H o).
6brna npo 3BeAeHa cpaBHfrenbHar oLleHKa Ka!ecr-

Ba LleMeHT poBaHt4fl o6caAHbtx Ko,,toHH Ha cKBalKtlHax
oIbtTHo IpoMhtc'loBoTo npt4MeHeHufl c aep/ToBofo yTF
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flpaeKr aMrAltbrt norrcHone8bti craapr,tTosbrfi

IcqenreH e c koroHHoi I cqenneHue a nopoAoi

Puc.4. CpeAHMii Kos++rJq eHT Ka,lecTBa
4eMeHThpoEaHug HanpaBneAr,tt

xe'ltlTelF. Anfl CpaBHeHfir t4CUO,'tb3OBaltfi AaHHbte co
cKBax H, 6ypeHZe KoTopblx npoBoarnocb Ha cneAy|1]_
r!r.1x pacrBopax:

1) Ha nonuNleprnt4H14croM pacrBope cornacHo Tpfl Ne

L46 /06- L7 5-3 (npoeKrHbri pacrBop);
2) Ha aN4 AHoN4 pacrBope;
3) Ha 6ypoBoN4 pacrBope c BbcoKtlNt coAepxaHt4e[4

peaTeHTa ( fl oI l.1 3 KOn b, (no,t143KolteBbtii pacTBop).
Atfl r-toBbtueHt4q HaTltflAHocr14 cpaBHrref L,Hbx AaH-

Hblx oLleHK14 Ka!ecTBa ueN4eHTfpoBaH f t4cfto/tb3oBaI_
cfl Ko3QQnql4eHT Ka9ecTBa q e [4 e H T I p o B a H 14 q

(pvtc. 4-7). AHanfi3 AaHHblx noKa3blBaer, 9To cnorb-
3OBaHZe C14Aep TOBOfO yTF}]{eIfTeltfl He oHa3btBaeT
CyqeCTBeHHOr'O BI1UflHVfr Ha KageCTBO qeMeHTl4pOBa_
H14F cKBa|{14H.3ro eqe pa3 noATBepxAaer Bo3[/ox_
HOCTb tCnoflb3oBaHffl ctaepllloBoto yTflxelnTeIff B

Ka9ecTBe altbTepHaTf Bbt 6apfiroBoti/y HoHLleHTpaTy z
Nl r.1KpO M pa [4 O py.

CTorlT orN4erzrb, !To np np N4eHeH uv cllp,epuroBa-
TO yTfl}]{errlTenF He 6bno 3aOLi]{c14poBaHo oTKnoHeHZi
IlapaMeTpoB Ipo]\4blBo9Hot4 x(|,1aKocTt1 oT upoeKTHbtx
peLreHffi, n e H o o 6 p a 3 o B a H L1 fl , CeA [,1eHraLlfil.1. Bce
nraHoBbre pa6oTbl npfi cTpozTe,rbcTBe cKBaxkH (6ype
HZe, npopa6or{a, 4C, cnycx o6caAHoi KoroHHbl,
KpenneHZe) npoLll'lh 6e3 ocno}]{HeH ti I HapeKaHhi co
cTopoHbl 6ypoBbtx 6phfaa v fpeaclaB Teneli reHe
paflbHoro 3a Ka3914 Ka.

Pe3ynbrarbt o n btrHo-n po N4 btclt oBo To Itpt/N4eHeHrF ct1-
aepnToBoro yTfl xen f TeJ']fl Ha sKcnnyaTaLl|4oHHb x cKBa_
x Hax 6oBaHeH]1oBCKofo HtKl\y' 6btn y!reHbl cteLl a
rlr.1craMf1 OOO uCepe14ct-tuit UeHrp CEM" Ip14 pa3pa6or-
Ke HoBoii c14creMbt Ipot\tbtBogHoi ]t{zAKocrt,1 (flonu-
3Korb AKo.

llocror H Hoe coBepLlteHcrBoBaHZe peLlenryp 6ypoBo-
fo pacTBopa fyTeM tlcuoIb3oBaHt4q HoBbtx peafeHToB,
n03Borrroqee ioBbtLi.tarb Ka!ecrBo cepB ca 6ypoBbtx
pacTBopoB, fl Bn fi eTCq npzopl.lTeIHbtM HanpaBneHZeM
AeFrerbHocl4 OOO "Cepe c|tu ii LJeHrp C6N.l,.
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rpo€r{r aMrAHbri nonr3xoreBbrt crA€psroEbrfi

I cqenreHrle c korroHHofi I cqenneHr{e c nopoAoii

Pric. 5. CpeAHxii KooOOlar]uehr (a.recTBa
qeMeHTUpOBa+t|49 KOHAyt{tOpOB

Pxc. 6. Cpe.qHhil KogOODqMeHr kaeecrEa
4CMEHT}IPOBAHft i TEXH|49ECKMX KO'OHH

Pt4c, 7. CpeAHei koooohqneHT xaqecrBa
4eMeHrxposaHHq xBocToBhKoB
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