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AHHOTauuMA

B pabote cdhopmynmpoBaHbl METOONYECKNE ACMEKTDI
no NOAOOPY 1 3KCNEPTU3Ee ONMTUMASTBHBIX OYPOBbIX
pacTBOPOB A1 NEPBUYHOMO BCKPbITUS MPOAYKTUBHBIX
nnactoB (PMB) ncxogsa n3 ropHoO-reonorm4yeckmx
XapaKTEPUCTUK 0OBEKTOB pa3paboTku. PaboThbl
BbIMNOJIHEHbI A9 MOACONEBBIX KApbOHATHBIX U
TEPPUrEHHbBIX KOJIIEKTOPOB BEHA-KEMOPUINCKIX
OTNOXEHNIN HENCKO-DOTYOBNHCKOM aHTEKN3bI
BocTouHom Cubupw.

BeepeHue

BoBseyeHne HU3KOMPOHULIaEMbIX KapboHaTHbIX

1 TeppUreHHbIX hopmaumin BoctouHom Crbrpn
(Hencko-boTyobrHckas aHTekM3a) B MPOMbILLIEHHYO
pa3paboTKy Ha4a/I0Cb OTHOCUTESIbHO HEAABHO.
[MOCKObKY KOHEYHOW LieNblo BypeHns pasBegoyHbIX
CKB&XXWH Ha MECTOPOXAEHVISX ABNSETCS ONpeaeneHne
MPOMBILLIEHHOW LEHHOCTU U MEPCNEKTNB
HedTerazaoHOCHOCTY Pa3BeabIBAEMOro OObEKTA,
HEoOXoaMMO 0BecneynTb KA4ECTBEHHOE BCKPbITUE
NPOOYKTUBHBIX MN1acTOB. BBMAY CNOXHbBIX FOPHO-
reosIOrMYECKX YCOBUI 3a/leraHns: NoacoseBble
KapbOHAaTHbIE 1N TEPPUrEHHbIE KOMIEKTOPA, aHOMasIbHO
HN3KKE N1acToBblE AABNEHUS 1 TeMMepaTypbl,
3aCOJIOHEHHOCTb KOJIIEKTOPOB, NOAO0P PacTBOPOB
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Overview

The work defines the methodological aspects of selection
and expert analysis of the optimal drilling fluids (RDFs) for
producing reservoirs deriving from geotechnical and the
geological characteristics of the development. The works
were performed in pre-salt carbonate and terrigenous
reservoirs of the Vend-Cambrian deposits of the Nep-
Butob Anticlise in Eastern Siberia.

Introduction

The involvement of low-permeable carbonate and
terrigenous formations of Eastern Siberia (Nep-Butob
Anticlise) in the commercial development process was
started relatively recently. Since the final goal of the
exploratory wells is to determine the commercial value
and petroleum potential of the field under exploration,
it is necessary to ensure a high quality penetration into
the producing reservoirs. In view of the complicated
geotechnical and geological formation; pre-salt
carbonate and terrigenous reservoirs, abnormally low
reservoir pressure and temperature, saline reservoirs,
selection of muds for primary penetration, it is a rather
complex task [1-9].

The purpose of this work was to perform the research
works for the selection of the optimal drilling fluids
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NEPBUYHOIrO BCKPLITUS SBNSIETCS OOCTATOYHO CIOXHOW
3apaden [1-9].

Lienbto paboTbl 3ako4aniack B MPOBEOEHNN
nccnenoBaTenbCKux paboT no noadopy ONTUMAabHbIX
OypPOBbIX PACTBOPOB A5 MEPBUHHOIO BCKPbLITUS
npoaykKTuBHbIX niactos (PlNB) ncxonsa 1s ropHo-
FE0STIOMMYECKUX XapaKTEPUCTUK OOBEKTOB PaspaboTKU.
[MpeomeToM nccnegoBaHns Ob10 NOyYeHne
3KCMEPUMEHTATbHBIX AaHHBIX OS5 MPUHATISA

3P DEKTUBHBIX TEXHONOMMYECKX PELLIEHNIA MO
COXPaHEHWIO KOJTNIEKTOPCKMX CBONCTB MNPOAYKTUBHbIX
NJ1acTOB NPV CTPOUTEIbCTBE MOVICKOBO-OLEHOYHbBIX U
Pa3Bed04HbIX CKBaXKUH. OKCNEPVMEHTbI MPOBOAVINCH
Ha obpasLax bypoBbIX PACTBOPOB Pa3NNYHbIX
nNpon3BOANTENEN NCCNENOBAIUCE (DNBUKO-XUMNYECKNE
CBOWICTBA W COBMECTUMOCTb BYpPOBbIX PAaCTBOPOB C
obpasuamMy NNacToBbIX QIOWO0B U NOPOL,.

Ha ocHoBaHWM ropHO-re0IorMYecKnX YCoBUIA,

BKJTOHAIOLLMX Fe01I0r0-hOU3NHECKNE XapPaKTEPNCTNKN

N YyCNOBUS 3as1eraHns MPOAYKTUBHbBIX MacToB,

MWHEPAIOrMYECKNIA COCTaB, HaCbILLIEHHOCTb, XapakTep

CMauMBaemMocCTy, (OUIbTPALIMIOHHO-EMKOCTHbIE

XapaKTEPUCTUKN, Bblv cchopMynMpoBaHbl 06LLME

TpeboBaHVsa K BypoBOMY PacTBOPY:

1. KayecTBeHHOE BCKPbITVE MPOAYKTMBHOIO MiacTa
(coxpaHeHme nepBoOHaYaNbHOM NPOHNLAEMOCTI);

2. Y4eT Hannm4ymsi BOSMOXXHbIX JToKaslbHbIX 30H AHI —
HVXXE OTHOCUTENBHO rapocTaTnyeckoro Ha 3-4 MlMa
(nnoTHocTh PMB Hke 1,05 r/cmd);

3. YueT TpeLrHOBaTO-KaBEPHO3HO-MOPOBOro XapakTepa
NyCTOTHOIO NMPOCTPAaHCTBA BCKPbIBAEMbIX
NPOAYKTUBHBIX NHTEPBAIOB, CIIOXKEHHbIX
kapboHaTHbIMM MopoaaMu A MUHUMN3ALIMN 30HbI
MPOHVKHOBEHWS;

4.Y4eT BbICOKO MUHEPANTN30OBAHHOW N1acTOBOM
BoAb! (00 400 r/n) 1 HANMUNSA KPUCTaNTNYECKIX
COJEN B paspeae UM NopoBOM MPOCTPaHCTBE
(3aCOOHEHHOCTD);

5.MNpenarcTarne HabyxaHWIO 1 OCbINaHWio
FVHOCOAEP KaLLMX nopog, (FnH, apriIMToB U T.4.);

6. PacTBop O0/KeH ObITb MPOKaYMBaEMbIM MPU HU3KKX,
XapakTepHbIX 4719 AaHHbIX NJacToB Temnepartyp
(15-25°C);

7.TpoeKTHble MapaMeTpbl BypPOBOro pacTBOpa AO/MKHbI
COOTBETCTBOBATbL C/eAYOLLMM 3HAYEHNSM, B
MHTepBasie OypeHUst NPOaYKTMBHbIX MIACTOB:
nnotHocTb — 1,03-1,06 r/cm®; BaskocTb — 40-60 cek;
BogooTdaya — 2-4 cm®/ 30 MUH.

MeTonuka

Linkn nabopaTopHbIX MCCAeO0BaHUM BK/IKOYas B Cebs

CeAyIOLLYIO MOC1e00BaTENIbHOCTL:

1. OnpeneneHvie pU3NHECKNX CBONCTB MOPHbIX MOPOA-
KOJINEKTOPOB, BKJIOHAA MUHEPANOMMHECKNN aHanS,
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(RDF) for the producing reservoirs deriving from
geotechnical and geological characteristics of the target
formation. The research work focused on obtaining the
experimental data for making effective technical decisions
based on the preservation of the producing reservoir
collecting properties in the process of prospecting/
appraisal and exploration well construction. Experiments
were conducted with drill fluid samples from different
manufacturers. They were focused on the physical and
chemical properties of the drill fluids and their compliance
with samples of reservoir fluids and rocks.

Based on geotechnical and geological conditions,
including the producing reservoir geological & physical
characteristics and formation, mineral composition, saturation,
wettability, porosity and permeability, the following general
requirements for the drilling fluids were defined:

1. High quality penetration into the producing reservoir
(preserving the initial permeability);

2. Consideration of the possible presence of ALRP local
zones — 3-4 MPa lower than hydrostatic pressure
(RDF density is lower than 1.05 g/cm3);

3. Consideration of the cavernous-porous-fractured
nature of voids in the opened producing intervals
formed by carbonate rocks to minimize the
penetration zone;

4. Consideration of highly mineralized reservoir water (up
to 400 g/L) and presence of crystal salts in the cut or
in the porous space (salination);

5. Prevention of clay soail (clay, argillites, etc.) swelling
and sloughing;

6. The fluid must be suitable for pumping at low
temperatures (15-25°C) typical for such reservoirs.

7. The drill fluid design parameters must conform to the
following values within the producing reservoir drilling
interval: density — 1.03-1.06 g/cm?; viscosity — 40-60s;
water loss — 2-4 cm?®/ 30 min.

Procedure

The laboratory research cycle comprised the following

sequence:

1. Determination of physical properties of the reservoir
rocks, including mineralogical analysis, the porous
space structure, and wettability, namely:

- Carbonate content determination by gas-volumetric
method when reacting with hydrochloric acid;

- Determination of the clay component mineralogical
composition by X-ray spectral analysis;

- Determination of the porous space with the raster
electronic microscopy;

- Porous channel dimensions and geometry
determination by method of optical microscopy of
thin rock sections;

- Wettability index determination;

- Determination of clay minerals’ tendency to swell in
consequence of hydration;
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CTPYKTYPY MOPOBOro NPOCTPaHCcTBa 1

CMa41BaeMOCTb, a UMEHHO:

- KoathduumeHTa KapboHATHOCTH
rasoBOIIOMETPUNYECKM METOA0M MNPV PeakLun ¢
COJIFHOV KMC/IOTOM.

- MWHepanorn4yeckoro coctasa riMHUCTON
cocTaBngoLen ¢ nomoLbio PCA;

- CTPYKTYpbl MOPOBOro NPOCTPaHCTBa METOAOM POM;

- pa3MepoB 1 FreOMETPUM MOPOBbLIX KaHaIOB
METO0M OMTUYECKOWN MNUKPOCKOMUW LWNAOB;

- nokasartesnid cMadBaeMoCTu;

- CKJIOHHOCTW MMHUCTbIX MUHEPasioB B HabyxaHuio
BC/1EOCTBME ryapaTaumu;

2. OnpepenerHne Mranyecko-XMMUYECKUX CBOUCTB
BypoBbix pacteopos no APl RP13 [10-11], nokasaTtens
MeX(a3HOrO HaTSHXKEHUS, SMYJ1bCE0bPa30BaHNS
1 CONEOTIOMEHWS MPW KOHTaKTe C NiacToBbIMA
dhromngamn:

- MAOTHOCTW, YCOBHOW 1 NNACTUYECKOW BA3KOCTH,
CTaTUHECKOrO U OUHAMNYECKOrO HaNPSPKEHNS
cOBWra; nokasaress BooooTAauu, TONLLMHbI
hUNBTPALMOHHOM KOPKK; BOAOPOOHOIO nokasartesns
pPH; cogep»xanns XKMaKom 1 TBepaon dasbl;
nokaaartesis arperatHoM CTabubHOCTH.

- MeXdas3HOro HaTsHKeHNs Ha rpaHnLEe
HECMELLMBAIOLLIMXCS XXUOKOCTEN METOOOM
obbema kanam no FOCT P 50092-97 [12] ¢
MOMOLLbIO TabopaTopHOro npubopa —
cTaslarmMomeTpa.

- [MpuroTtoBneHe 1 aMHaM1Ka pacnana 3MyJbCcum,
onpeneneHve aaeKTpoCTabUNbHOCTU LIESTBHOM
SMYIbCUN.

- CKJIOHHOCTM K OTJIOXEHWIO TBEPOOro
(HEPacTBOPVIMOrO) OCafKa MNP CMELLIEHAV XKUOKOCTEN.

3. Onpepenerne noBpexaeHns naacta (koadduupeHTa
BOCCTaHOBNEHNS) NPU (UAbTPALMOHHBIX
3KCMEPUMEHTaxX B M1ACTOBbIX TEPMOOAPUNHECKMX
ycnoBugax no OCT 39-235-89 [13] (pucyHok 1):

- Knp1 npv uabTpauuy Yepes CoCTaBHYO MOAESb
nfacTa B HanpaB/IEHUM «M1aCT-CKBaXKMHA»,
npoka4vka He MeHee 3-5 NopPoBbIX OOBHEMOB
MoOeNn KepHa.

- 3akayka TeXHOI0rMYecKom XKNOKOCTN B
HanpaB/IEHNN «CKBaXXMHA — NNAacT», Npu Nepenage
0aBNEHNS, COOTBETCTBYHOLLEMY OXXNOAEMOWM
penpeccuy Npu NEPBUYHOM BCKPbLITUN.

- Knp2 npv uabTpaumy B HanpaseHnn «nnacT-
CKBaXXMHa», Mpokayka He MeHee 5-10 NopoBbIX
06bEMOB COCTaBHOM MOAENN MacTa.

- KOA(hDULMEHT BOCCTAHOBIEHNSA MPOHNLLIAEMOCTH
B = (K, K,)100%.

- OueHka 30Hbl KOIbMaTaUMM NPy 3amepax nepenana
OaBNEHNS HA Pa3INYHBIX YOAIEHUSIX OT TOUKM
nogadn 6ypoBOro pacTeopa.
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2. Determination of physical and chemical properties of
the drill fluids as per APl RP13 [10-11], boundary
tension, emulsification, and scale depositing index
when exposed to reservoir fluids:

- Density, funnel and plastic viscosity, static and
dynamic shear stress; water loss index, filter cake
thickness; pH value; liquid and solids content;
aggregate stability index.

- Determination of boundary tension between
immiscible fluids by drop volume method as per
GOST R 50092-97 [12] using a laboratory
instrument — stalagmometer.

- Preparation and dynamics of emulsion breaking,
determination of the whole emulsion electrical stability.

- Determination of tendency to form a solid (insoluble)
sediment when mixing liquids.

3. Determination of reservoir damage (recovery factor)
during filtration experiments conducted under
pressure-temperature conditions as per
OST 39-235-89 [13] (Figure 1):

- Koo' inthe process of filtration through the
reservoir compound model in the direction
“reservoir-well”, pumping at least 3-5 porous
volumes of the core model.

- Process fluid injection in the direction “well-reservoir”
at differential pressure corresponding to the
expected overbalance pressure during penetration.

- errm2 in the process of filtration in the direction
“reservoir-well”, pumping at least 5-10 porous
volumes of the reservoir compound model.

- Permeability recovery factor 8 = ( permz/ errm‘)-100%.

- Clogging area estimation during measurement of
differential pressure at different distances from the
drill fluid delivery point.

4. Determination of porous space change in the process
of drill fluid filtration though rock specimens (Figure 2):
- Microtomography of the reservoir compound model
in the initial state and after exposure to drill fluid.
- Comparative analysis of the porous space model
before and after the drill fluid effect on the reservoir
compound model.

Preparat|on of reservoir compound models (RCM):
3-5 cylinder specimens with a diameter of 30 mm
and total length = 10 cm;
- close permeability values (difference < 50%);
- belonging to producing or potentially producing
interval and lithotype;

The samples are extracted with toluene, saturated with
reservoir water to create residual water saturation, and
resaturated with hydrocarbon liquid (kerosene) as per
GOST 26450.0-85 [14].
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Bpems, t(MuH)  Time, t (min)

KoadhduumeHT BoCCTaHOBNEHWS (Ha pa3HOM yaaneHunn), %
Recovery factor (at different distances), %

Ha ypaneHun ot M3 51 mm
51mm from BFZ

NOJIHOM KOSTOHKMN
Full bridle

Ha yganeHun ot M3 25 mm
25mm from BFZ

94,81 97,85

93,63

Mnact
Reservoir

=

CkeaxuHa (N3M) . 1 El
Well (BFZ)

Puc. 1. Cxema (UNbTPaLVIOHHBIX SKCNEPUMEHTOB, BPeMeHHas pasBepTka npouecca hunbTpaumm 1 oTo CoCTaBHON

MOAenm niacta nocne punstpaumm 6ypoBoro pacteopa

Fig. 1. Filtration experiments diagram, filtration process timebase, and pictures of the reservoir compound model before

and after the drill fluid filtration

For the OBM with the highest
s permeability recovery factor
some insignificant changes in
the reservoir model structure
are observed: decreased

matrix porosity compensated

by increase of the caliper
component caused by elution of
salts. It is in a good agreement

|
-
.
-

iyl

Puc. 2. MukpoTomorpadms CocTaBHOM Mogenu naacta oo W nocne

dunbTpaumn 6ypoBoro pactesopa

Fig. 2. Microtomography of reservoir compound model before and after the

drill fluid filtration

with insignificant change of
permeability after the drill fluid
filtration.

Output

There are dozens of companies
in Russia that render drill fluid
recipe selection and drill fluid
delivery services, including

4. OnpenenerHre N3MeHeH st MOPOBOro MPOCTPaHCTBa
npw punbTpaumm 6ypoBOro pactaopa Yyepes obpasupl
FOPHbIX MOPOA, (PUCYHOK 2):

- MukpoTomorpadusa MICXOAHOM COCTaBHOM MOOEeN
nnacTa, U Noc/ie BO3AENCTBMS OyPOBbIM PACTBOPOM.

- CpaBHUTENBbHbIN aHaIM3 MOAEN MOPOBOro
NPOCTPaHCTBa [0 U NOC/E BO3AENCTBMSA BypOBOro
pacTBoOpa Ha COCTaBHYIO MOLESb nJacTa.

MogroToBka CocTaBHbIX Moaenen nnacta (CMIM):
— 3-5 06pasyoB UNMHAPUHECKOM hopMbl

48 | ROGTEC

divisions of drilling companies,
international service companies, and Russian
independent companies. We have analyzed 14
samples of drill fluids, including: Inhibited potassium
chloride bio-polymer WBM, diesel fuel/mineral oil
base OBM with/without organic bentonite as well as
emulsion muds.

We have adopted a scoring system (Table 1)
to estimate the drill mud quality depending on
compliance of laboratory test results with the
established requirements.
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MnoTtHocTb, r/cm®:  Density, g/cm®:

MonHoe cooTtBeTcTBME FUll compliance
HecooTtBeTctBrne Non-compliance

YcnoBHas BA3KOCTb, CeK:
Funnel viscosity, sec.:

MonHoe cooTtBeTcTBME Full compliance
HecooTtBeTctBrne Non-compliance

BopooTnaua, cm3/30 MUH.:
Water loss, cm3/30 min.

MonHoe cootBeTcTBUE Full compliance
HecooTtBeTctBrne Non-compliance

[MoBepXxHOCTHOE HaTsXXeHne, MH/m:
Surface tension, mN/m:

MonHoe cooTeeTcTBME FUll cOmpliance
HecooTteseTctBrne Non-compliance

106-116  YacTiumoe cooTseTcTame

Partial compliance

YacTnyHoe cooTBeTCTBUE
Partial compliance

YacTuyHoe cooTBeTCTBMNE
Partial compliance

YacTrnyHoe cooTBeTCTBME
Partial compliance

OMynbceobpasoBaHve (BblaeneHne gucnepcHon gasbl yepes 60 MuH.), %:

Emulsion formation (dispersion phase separation in 60 min.), %:

MonHoe cooTeeTcTBME FUll compliance
HecooTtBeTctBre Non-compliance

ConeoTtnoxeHue (Ha punbtpe 1000 mn pacTBopa), I:
Scale depositing (on filter from 1000 ml of solution), g:

MonHoe cootBeTcTBUE Full compliance
HecooTtBeTcTtBre Non-compliance

BoccTaHoBneHne hunnbTpaLOHHbIX XapakTepuctmk, %:
Recovery of filtration characteristics, %:

MonHoe cootBeTcTBUE Full compliance
HecooTtBeTctBrne Non-compliance

MapameTp
Parameter

[MnoTHOCTb
Density

YcnoBHas BA3KOCTb
Funnel viscosity

BopooTnoava
Water loss

OmynbceobpasoBaHve
Emulsion formation

[MoBEPXHOCTHOE HATSAXEHNEe
Surface tension

ConeoTnoxeHune
Scale depositing

BoccTaHoBneHue unbTpauumn
Filtration recovery

YacTnyHoe cooTBeTCTBME
Partial compliance

1-5  YactuuHoe cooTBeTCTBME

Partial compliance

60-85  YacTiHoe cooTseToTaMe

Partial compliance

Tabn 1. Matpuua ycnoBHbIx 6annos ans BblMUCIEHNS PENTUHIa BYyPOBbIX PacTBOPOB
Table. 1. Relative scores matrix to calculate the drill fluid performance

50 | ROGTEC
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anameTpom 30 MM,

PenTrHr 6ypoBbIX PacTBOPOB

Drilling fluid rating

CYMMaPHOW O/ MHbI
10
> 10 cm;

— BM3KME 3HAYEHNS 9
MPOHMLLAEMOCTU 8
(pasHunua < 50%);

— MPWHaAAIEXXHOCTb ’
NPOAYKTUBHOMY/ 6
BO3MO>KHO
NPOOYKTUBHOMY °

MHTEPBAJly N INTOTUNY, 4

O6pasLbl aKCTParnpyoT

TOJTYOJIOM, HaChILLAOT 2

M1acToBOW BOAOW, y

LEHTPUYrMpyoT o4 0

€030aHNs OCTaTOYHOM Nl NG N7 N
BOAOHACHILLIEHHOCTN,

1 OOHAaChILLAoT
YrNEeBOOOPOOHON XUAKOCTHIO
— KEPOCMHOM, COrfiacHO
FOCT 26450.0-85 [14].

ﬂjj .

Ne10 N3 N°5 N9 N°11 N4 Ne13 N°12 Ne14 N°g
[ Banner 1

Bannel 2 [ Bannel 3
Scores 1

Scores 2 Scores 3

Puc. 3. PelTnHr 6ypoBbIX pacTBOPOB
Fig. 3. Dirill fluid performance

Ons PYO ¢ makcumanbHbIM

KO3 PULUMEHTOM BOCCTaAHOBSIEHUS NMPOHULIZEMOCTM
Hab IO AaTCA HE3HAYNTESBHBIE UBMEHEHNSA CTRYKTYPbI
MOAENM niacTa: YMeHbLLEHE MATPUYHOM MOPUCTOCTH,
CKOMMEHCUPOBAHHOE YBETMYEHNEM KABEPHOBOW
COoCTaBASAoLLEeN BCEACTBME BbIMbIBAHNSA COMNEN.
XOpOoLLO COrnacyeTcs C He3Ha4YNTETbHBIM N3MEHEHMEM
NPOHULIAEMOCTM Nocie hunbTpaLmn 6ypoBoro
pacTBopa.

PesynbTaTthl

Bcero B Poccun OencTByeT HECKOBKO AECATKOB
KOMMaHWi1, OKasbIBaKLLMX YCAyru no nogbopy
peLenTypbl U NocTaBkam 6ypoBbIX PACTBOPOB, BKIoYas
nogpasaeneHns 6ypoBbIX KOMMaHWA, MexayHapoaHble
CEPBUCHbIE 1 POCCUNCKUE HE3ABMCUMbIE KOMMaHNN.
Ham 6binn npoaHannanposaHsl 14 06pa3LoB

OypoBbIX PACTBOPOB, Bk/oYas: PBO 6uononnmMepHbie
XJlopKasnveBble UHrbnposaHHble, PYO Ha ocHoBe
ON3ENBbHOrO TONMMBa/MUHEPASIBHOrO Macna c/6e3
OpPraHoBGEHTOHNTOM, a TakXKe 3MYJIbCUOHHbIE.

Hamu 6bina npuHata baneHas cuctema (tabnvua 1)
OLIEHKM KadecTBa BypOBbIX PaCTBOPOB Ha OCHOBAHUM
COOTBETCTBUS PE3YNbTATOB J1abopaToOpHOro
TECTUPOBAHMS YCTAHOBEHHbIM TpeboBaHMS.

Bannbi1 — UToroBbI PENTUHI MO PEOSIOrUN (MIOTHOCTb, YB,
Md), Bannbi2 — UTOroBbIN PEUTUHT MO PEOSIOTUU U PN3.-
XYM (MOBEPXHOCTHOE HATSHKEHME, SMYTbCE0DPa30BaHME,
CONEOTNOXKEHME), BansbI3 — UTOroBbI PEUTUH MO PEOIONN,
HU3.-XrMUM 1 PUNBTPALMOHHBIM XapakTepUCTKaM
(BOCCTaHOBNEHWE hUAbTPaLMK).
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Scores1 - final rating in rheology (density, FV, MN®),
Scores?2 - final rating in rheology and phys.-chemistry
(surface tension, emulsion formation, scale depositing,
emulsion formation), Scores3 - final rating in rheology,
phys.-chemistry, and filtration characteristics (filtration
recovery).

Conclusion

Only 4 of the 14 drill fluid samples were recognized

as optimal to be applied at the target sites (3 for

terrigenous reservoir and 1 for carbonate reservoir). All

these fluids are characterized by low density 1.025 -

1.14 g/cm3, viscosity 50-90 s, water loss 0.5-3.5 cm?®/30

min, and filtration recovery factor 87-93%. These drill

fluids have the following commmon features:

— oil base (mineral oil or diesel fuel);

— water phase, emulsion mud ionic strength adjuster
(calcium chloride);

— marble bridging / weighing agent of different size
(5 ym median);

— gelling agent (organic bentonite);

— additives, rheology and filtrate return adjusters,
hydrophobizator, and other surfactants;
For the purpose of RDF final selection it is also
necessary to consider a number of economic and
technological factors, such as:

— easy preparation, availability, and logistics of the mud
components;

— the cost of reactants and their delivery to the site,
storage terms, conditions and volumes;

— possibility of regeneration and repeated use;

— environmental friendliness and safety of the
components being used.
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B GYPEHVE

3akuioueHue

13 14 06pasLoB 6ypoBbIx PaCTBOPOB ONTUMasIbHbIMM

0711 NMPUMEHEHS! Ha LieneBbIX 0ObekTax Oblfv Npr3HaHb!

TONMBbKO 4 (3 AN TEPPUFEHHOrO KOMIeKTopa, 1 1

0719 KapOoHATHOro KonexkTopa). Bece aTn pacTBOpb!

XapaKTepuaytoTCsa HU3KOM NNOTHOCTLIO 1.025 — 1.14 r/cm?®,

BA3KocTbo 50-90 cek., BogooTaadein 0.5-3.5 cm®/30

MUH., KOS PUUNEHTOM BOCCTAaHOBIEHNSA (PUNbTPALMA

87-93%. [aHHble OypoBble pacTBOPbI 0ObEANHAET

cnenymoulee:

— YrneBogopoHas OCHOBa (MUHEpPasIbHOE Macsio U
OM3eNbHOe TOMMBO);

— BoAHas dhasa, Perynsatop NOHHOW CUJbl
SMYJIbCUOHHbBIX PACTBOPOB (X/10pU, KaSbLIMS);

— pa3HOMPaKLMOHHBI MPaMOPHbIA KOSIbMaTaHT-
YTSDKUNNTENb (MeamaHa 5 MKM);

— CTPYKTypoobpasoBartesib (0praHoOeHTOHWUT);

— NpUCaaKV PerysiTopbl PeOIOrnn 1
dunbTpaToOoTAAuM, rMaPotdhobusatop v npoyve MNAB;
Mpu okoH4YaTesIbHOM Bbibope PINB Heobxoammo
TaKKe MPUHSATb BO BHUMaHWE P, SKOHOMUYECKMX 1
TEXHOJIOTMYECKINX (PaKTOPOB, TaKMUX Kak:

— NpOCTOTa NPUroTOBNEHNS, AOCTYNMHOCTb 1 NIOMUCTUKA
KOMIMOHEHTOB pacTBOPa;

— CTOMMOCTb PeareHToB 1 1UX JOCTaBKM Ha MPOMbICEST,
CPOKW, YC0BUS 1 06 bEMbI XpaHEHWS;

— BO3MOYXHOCTb pereHepaumm 1 NoBTOPHOIo
NCMONb30BaHNS.

— 9KOJIOMMYHOCTb 1 6E30MAaCHOCTb MPUMEHAEMbIX
KOMTMOHEHT.
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