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HrKaHCKOe ra30KOHOEHCATHOE MECTOPOXKAEHNE
HaXOOUTCS B LIEHTPaNIbHOM YacTy AHrapo-J1eHCKOM
HedTerasoHOCHoM 061acTu JleHo-TyHryCCKom
HedTera3oHOCHOWM MPOBUHLMN U ABNSAETCH CMYTHUKOM
YHUKaNbHOro NMo ob6bémMam 3anacoB KOBLIKTUHCKOO
MECTOPOXAEHNS. JINTONOMMYECKN OrpaHUYEHHbIE
ra30KOHAEHCATHbIE 3aNIEXXU HMKAHCKOrO MECTOPOXOEHMIA
MPUYPOYEHbI K NecHaHbIM nnactam N1 n M2
napdEeHOBCKOro ropU30HTa BEPXHEHOPCKOM CBUTbI
MOTCKOM cepum. ObLas TonwpmHa NapeHOBCKOro
ropun3oHTa nameHsieTcs ot 29,0 M (cks. Hnk-174) oo 50,8
M (ckB. FOK-6). BthdheKTuBHbIE ra30HACHILLIEHHbIE TOLLMHbI
B 3aneXax N3mMeHsitoTcst oT O M (B CkBaxKMHax Ynk-2, KOK-4
1 KOK-5) 0o 13,5 M (Ne 24). Kosthpu LpmeHT noprcTocTn
ra30HacChbILLEHHBIX KOMIEKTOPOB M3MeHseTcsa oT 0,08 o
0,20 ponen en.

[MpoayKTVBHbIE MNacTbl NPEACTaBIEHbI NECHaAHNKaMK
Pa3HO3EPHUCTBIMU, MENKO-CPEOHESEPHUCTBIMN,
CpenHe-MeNKO3EPHUCTbIMU, MHOMAA C MPUMECHIO
KPYMHO3EPHNCTOM (00 MpaBUIMHOM) dpakLmmn. ecHaHmkm
nnacta 1 nmetoT 6onee KPYNHO3EPHUCTLIN pasmMep
0BIOMKOB 1 60sIee HEOAHOPOAHOE CTPOEHME MO
CpaBHeHWO ¢ mnacTtom 2. Jlutonormyeckme n

CTPYKTYPHbIE 0COOEHHOCTY MEcHaHNKOB, X CMeHa Mo
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The Chikanskoye gas condensate field is located in the
central part of Angara-Lena area of Lena-Tunguska
petroleum province and is a satellite to the Kovytkinskoye
field, which is unique in its reserves. Lithologically screened
gas condensate deposits of the Chikanskoye field are
confined to sand formations R1 and R2 of the Parfenov
horizon of the Verkhnechonskaya suite. Gross thickness

of the Parfenov horizon varies from 29.0 m (Chik-174 well)
to 50.8 m (YuK-6 well). The thickness of gas saturation at
the field varies from O m (in wells Chik-2, YuK-4 and Yuk-5)
to 13.5 m (No. 24). The porosity factor for gas saturated
reservoirs varies from 0.08 to 0.20 unit fractions.

Producing strata are represented by consertal, fine and
medium-grain, medium and fine-grain fractions, sometimes
with admixture of coarse (up to gravel size) fractions.
Sands at the R1 formation have coarser fraction size and
more inhomogeneous structures in comparison to R2.
Lithological and structural characteristics of the sands, their
alteration in sections and GR logs shapes suggest that
these deposits were formed in transitional conditions, ie
from continental to littoral and shallow marine type [4].

Following the results of granulometric distribution analysis
for the R1 reservoir, SNIIGGIMS (Siberian Research Institute
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EXPLORATION M

pa3spesy, hopMbl anarpamm 'K No3Boas0T Npegnonarath,
YTO OTNOXKEHNS POPMUPOBAIMCE B MEPEXOAHBIX OT
KOHTVHEHTaJIbHbIX K ﬂpl/l6pe>KHO-MOpCKI/IM 1 MeniKoBOOHO-
MOPCKMM YCoBUSIX [4].

Cneupanmctamu ®IYT CHANTTUMC no pegynstatam
aHaM3a pacrnpeneneHnii rpaHynoMeTpPHECKOro
cocTaga nnacta 11 no narepanu BblOenseTcst Tpu

30HbI. [epBast 30Ha, 4151 KOTOPOW XapaKTepHb! KPYMHO-
CpEeOHE3EPHNCTLIE MECHAHVKM C MPUMECHIO MPaBeITOBbIX
0BJIOMKOB, PACMONOXEHA B CEBEPHOWN YaCcTV TEPPUTOPIM
(paiioH ckBaxkmH Ynk-1, KOK-6, Ko 31). BTopas 3oHa
(panoH ckBaxknH FOK-1, FOK-2, Ynk-174) BbloenseTcs

B 3anaaHown 4acTu TeppuUTopum, rae HabnogaeTca
YMEHbBLLIEHNE MPaHyIOMETPUYECKON Pa3MepHOCTU
nopop. 34eCkb NNacT NPeACTaBAEH KPYnHO-CpeaHe-
MENKO3EPHUCTLIMU MECHaHVKaMKN C HE3HAYNTENBHOWN
MPUMECHIO MPaBUNHOM CoCTaBnsAtoLLEN. KOro-BOCTOYHOM
4YacTN MECTOPOXKAEHNS COOTBETCTBYET TPETHA 30Ha, FAe
NpeobafatoT CPeaHe-MeNKO3EPHNCTbIE MECHAHNKM.

B nnacte 2, chopmMmpoBaBLLEMCSA B allNiOBUASTbHbIX
YCIIOBUSIX, MECHaHble Madki CBA3aHb! C haumsiMm
naneopycer.

BadkHOM 0COBEHHOCTHIO MPOOYKTVBHBIX OT/IOXKEHWIA
NapEHOBCKOro ropu3oHTa SBNSETCA TO, YTO HAPAay

C MNEPBUYHBIM MMAPOCTIOANCTO-XJIOPUTOBbLIM LIEMEHTOM

B MeCHaHnKax LUMPOKO PasBUT 1 BTOPUYHBIN LIEMEHT.

[ns nnacta M1 Ha OCHOBHOW YacTh NnoLaay obLuee
COAep>KaHme NepBNYHOMO LIEMEHTA COCTaBNsaeT oT 3% A0
5%, a Ha ceBepe MECTOPOXAEHNS (paioH CkBakMH HOK-1,
FOK-2, Ynk-1, Hnk-174, Kos-31) - 0o 7%. B necyaHmkax
nnacra 12 NepBUYHbIN LEMEHT COOEPXUTCA B KONNYECTBE
00 17%. o TUny LEeMEHT NIEHOYHO-MOPOBbLIN U
KpYCTUDMKAUMOHHBIA. IHOraa B nopax oTMevaeTcsa
KaoNMHWT. B cocTaBe BTOPUYHbIX LIEMEHTOB NMpeobnafatoT
KapboHaTbl 1 pereHepaUmOHHbIN KBapL, KOTOpble
cocTaBnaloT B nopoaax 6onee 5%. JonoMUTOBbIN LEMEHT
Mo TuMy MOPOBLIV, MOPOBO-Ha3asbHbIN, EM0 COAePXaHNE
cocTaBnsaeT Ao 5%. YdacTkamu BCTpedaeTcst 6asanbHbiit
LeMeHT B konuyecTtse A0 45% (ckB. KOK-2). AyTUreHHbIN
KBapL, B konm4ecTse 40 5,5% pa3BuT MOBCEMECTHO B BUAE
pereHepaLoHHbIX KAEMOK, HaCTO 3aHNUMAET LIEHTPaUTbHYO
YacTb nop. B paroHe ckBadknH FOK-1 1 FOK-2
YCTaHOBEHA 30Ha VHTEHCUBHOW NpUTU3aLMN (OOLLIMM
cofep>xaHmeM 0o 6%), B KOTOPOW MUPUT 3arnoNHAET Nopb!
B BMOE MEJIKMX CKOMMIEHWI.

JNabopaTopHbIMK CCNEaOBaHNSAMM YCTAHOBNEHO, YTO
MOBbILLIEHHbIE COAEPXKAHNE BTOPUYHbBIX LIEMEHTOB (6onee
5%) yMeHbLLaeT MOPUCTOCTb MOpo A0 2% abCcomtoTHbIX
1 NpoHMUaemocTb 4o 0,01-10° mkm2, [Npn 3ToM Hanbonee
3Ha4YMMOE CHVKEHNE DUNBTPALMOHHO-EMKOCTHBIX
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of Geology, Geophysics and Mineral Resources) experts
distinguished three seperate lateral zones. The first zone,
typically featuring coarse- to medium- grain sandstone with
a mixture of gravelite fragments, is located in the northermn
part of the territory (near wells Chik-1, YuK-6 and Kov-31).
The second zone (near wells YuK-1, YuK-2 and Chik-174)
is established in the western part of the territory, where
rock grain sizes are generally smaller. The reservoir here
features coarse-medium-fine- grained sandstone with an
insignificant gravel mixture. The third zone corresponds to
the south-eastern part of the field, where medium- and fine-
grained sandstone predominates. Sand units are confined
to paleochannel facies in reservoir R2 which formed in
alluvial conditions.

An important and peculiar feature of productive

Parfenov horizon formations is that along with primary
hydromicaceous and chloritic cement, secondary cement
is also extensively developed in the sandstone. For most
of the R1 reservoir area, the primary cement makes up
3-5%, and up to 7% in the north of the field (near wells
YuK-1, YuK-2, Chik-1, Chik-174, Kov-31). The Sandstone
of the R2 reservoir has a primary cement content of up to
17%. The cement types are fim-pore-filing and crustified.
Sometimes, kaolinite is found in the pores. Carbonates and
regeneration quartz predominate in secondary cement,
comprising over 5% of rock. Dolomite cement is porous,
and the porous-basal types reaches up to 5%. Basal
cement, up to 45% content, is found in some areas
(well YuK-2). Authigenic quartz amounts for up to 5.5%
and is omnipresent in the form of regeneration hems,
often taking up the central part of the pores. Intensive
pyritization zones are found near wells YuK-1 and YuK-2
(totaling up to 6%), where pyrite fills the pores in small
accumulations.

Laboratory research shows that an increase in secondary
cement content (over 5%) decreases the porosity down to
2% and the permeability to 0.01-108 um2. With that in mind,
the most significant decline of reservoir properties is found
for rock with an increased regeneration quartz content (over
2%) in the cement, which is typical for the Parfenov horizon
sandstone.

Another important feature of the Chikanskoye field is that
Parfenov horizon rock is penetrated by a system of vertical
and steeply dipping tectonic fractures, most of them open
in type. The development of pyrite and anhydrite along the
fracture walls is only found on rare occasions in the south-
eastern part of the territory. The fracture capacity generally
increases the reservoir properties of rock: the porosity is
increased insignificantly (only by up to 5%), and permeability
may rise by one or two orders of magnitude.
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KOJIIEKTOPOB OTMEHaEeTCA MNpn NoBbILLEHN COOEP»XaHWA
B LIEMEHTE pereHepaLmoHHOro keapua (bonee 2%), 4to
ABNAETCS AOBOJIbHO PACMPOCTPAHEHHBbIM SABIEHNEM B
necHaHnkax NapdeHOBCKOro ropuaoHTa.

Lpyroin BaXKHOM 0COBEHHOCTLIO HKaHCKOro
MECTOPOXOEHNSA ABMAETCS TO, HTO NOPOab!
NapeHOBCKOro ropn30oHTa NPOHN3aHbl CUCTEMOM
BEPTUKASTbHBIX 1 KPYTOHAKITOHHBIX TEKTOHUHECKIX
TPELLIMH, B OCHOBHOM OTKPbITbIX. B peakunx cnyyasx (B
tOrO-BOCTO4HOM HaCTV TEPPUTOPUM) MO CTEHKAM TPELLMH
OTMEYaeTCs pas3BUTVe MPUTa 1 aHrMapuTa. TpeLLyHHas
EMKOCTb, B OOLLIEM CJly4ae, MOBbILLAET KOSINIEKTOPCKME
XapaKTEPUCTVKM MOpOod; MOPUCTOCTb YBENMHMBAETCA
He3Ha4TENbHO (00 5%), a MPOHMULIAEMOCTb MOXKET
BO3paCTV Ha OaVH — OBa nopsiaxa.

[No BeNMUmHe yaensHOM NoBepXHOCTU TpeLLWH (P)

[2] nccnenyemble NOPOAb! AENATCA HA MNOTHbIE
(HeTpeLmHoBaThIE) C P paBHOM Hyfto, CnaboTpeLLMHOBATbIE,
roe P coctaBnsaeT oo 5 M%/M2, cpeqHeTpeLLmMHOBaTbIE — CO
3HaveHVaMn P oT 5 0o 20 MM 1 CUNBHOTPELLIMHOBATBIE,
0N KOTOPbIX P MeeT 3HaqeHNs cbiLLe 20 M?/M2,
TpelLmHoBaTOCTL MopPOo, NapdEHOBCKOro ropu3oHTa
YBENMYMBAETCS C 3anafa Ha BOCTOK OT MOTHbIX
cnaboTtpelpHosarbix (FOK-1) 00 CUNBHOTPELLIMHOBATBIX
nopog (FOK-6). CkeaxxkmHbl FOK-2, FOK-4, tOK-5
XapaKTepU3YKOTCS CPEOHETPELLMHOBATLIM MOPOAAMN.

Takum 0bpasoM, BUAHO, HTO pacnpocTpaHeHne
KOMNEKTOPOB MO MAOLLAAN KOHTPONPYETCS

KaK OCOBEHHOCTSAMM OCaAKOHAKOMIEHMWS, TaK 1
BTOPWYHBIMM MPOLIECCAMI, KOTOPbIE MPOABIAIOTCA Kak B
06pa3oBaHUM ayTUrEHHBIX MUHEPAIOB, LIEMEHTUPYHOLLIX
MOPOApBI-KONNEKTOPbI, Tak 1 B (DOPMUPOBaHM

30H BblLLENa4MBaH1s, B KOTOPbIX NECHaHMKN
pacUeMEHTUPOBaHbI. Tak, B CKBaxKMHax Hnk-2, FOK-4

1 KOK-5 npu obLuen TonwmHe ropmsoHTa ot 30 oo 46
METPOB [0J151 KOJITEKTOPOB paBHa Hyto. B uenom no
naoLLaam, MakCUManbHOE 3HaYeHe 00N KONEKTOPOB
TaKXKe HEBESIMKO N COCTaBNSAET He Bonee OQHON TPETU
TONLLMHBI MecHaHoro nnacTa Kak, HanpuMep, B CKBaXKNHE
FOK-1, roe oTMedeHa pacueMeHTaumst NeCHaHKOB.

YKkasaHHble 0COBEHHOCTY MOPO/, PACCMATONBAEMOrO
rOPU30HTA 3aTPYAHAIOT MPOrHO3 30H Pa3BUTUA
KOJJIEKTOPOB KaK MO re0SIOrMHeCKM KPUTEPUAM, Tak 1 Mo
JaHHbIM CEeICMOPasBeIKN XapaKTepUCTKaM Nopo,

["NaBHbIM OBCTOATENBCTBOM, OCIIOXHSIOLLM MOCTPOEHNE
EMKOCTHOW CENCMOreosIorm4ecKon Moaenm pesepeyapa
Ha YVKaHCKOM MECTOPOXKAEHWN, ABASIOTCA Maslble

3O PEKTUBHbBIE TONLLIVMHBI MPOOYKTUBHBIX MNacTOB, KOTOPbIE
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The rock in review is divided into four types by the specific
surface of the fractures (P) [2]: dense (non-fractured) types
with P equaling zero; weakly fractured type with P reaching
up to 5 m?/m?3, mildly fractured type with P values ranging
from 5 to 20 m?/m?, and heavily fractured type with P values
exceeding 20 m2/m?3. Parfenov horizon rock fracturing
increases west to east from weakly fractured (Yuk-1) to
heavily fractured (Yuk-6). Wells YuK-2, YuK-4, YuK-5
feature mildly fractured rock.

Thus it is visible that aerial reservoir distribution is controlled
by not only sedimentation characteristics but also by
secondary processes such as minerals cementing the
reservoir rock and the formation of leaching zones where
the sandstone is decemented. In wells Chik-2, YuK-4 and
YuK-5, with a total horizon thickness ranging from 30 to 46
meters, the share of reservoirs is zero. For the area at large,
the maximum reservoir share value is also small, comprising
at the most one third of the sand formation thickness,

such as for instance in well YuK-1, where sandstone is
decemented.

The rock features of the horizon in review make it difficult
to forecast reservoir development zones based on either
geological criteria or rock characteristics from seismic data.

The main factor complicating the creation of a seismic
reservoir model at Chikanskoye is the small net productive
thicknesses which barely exceeds 10 meters, which falls
within one or two wavefield sampling intervals (2 ms at
reflected wave propagation speed of up to 4100 m/s).

When resolving inverse amplitude time problems based on
thick-layer synthetic wave field production models, selection
and tracing of such reservoirs is only possible in certain
conditions, and only on a qualitative level. In particular,
work [1] demonstrates this possibility for the Parfenov
horizon at the Kovytkinskoye field. The work establishes that
reflected waves, in 30 ms time intervals covering reflection of
Parfenov horizon, significantly stand out by their amplitude and
phase characteristics. Particularly, in areas where reservoirs
are being developed, the dynamic analysis interval features
distinct posttive reflections, whereas in non-reservoir zones
the wave pattern is a set of low-amplitude negative reflections
which are unstable in shape. The data analysis performed

in [1] revealed that behavior of amplitude characteristics for
reflected waves in reservoir and non-reservoir zones may be
accepted as universal criteria for the identification of seismic
anomalies related to the gas saturation at Parfenov horizon»
([1], page 59). Basically, the average and maximum amplitude
value maps derived from amplitude processing allow reservoir
and non-resenvoir zones to be identified, however without any
estimations of their net productive thicknesses.
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penko npesbilakoT 10 METPOB U1, CrefoBartesfisHO, BO
BPEMEHHOM MacLUTabe yKnafplBatOTCH B OAVH — ABa Luara
OVICKPETU3auMM BOMHOBOIO MOSA (2 MC MpY CKOPOCTSAX
PacnpPOCTPAHEHNSA OTPaKEHHBIX BOH A0 4100 M/C).

[pK KNacCUHECKOM PELLIEHMN 0BPaTHOM OVHAMUHECKOW
3aga4n (MHBEPCKS) HA OCHOBE TONCTOCTOUCTBIX MOAENEN
hOPMMPOBAHNSA CUHTETUHECKOIO BOMIHOBOIO MOSA
BblESIEHVE 1 MPOCNEXXMBAHWE TaKMX KONIEKTOPOB

B OMNPEAENEHHBIX YCNIOBUSIX BO3MOXXHO, HO JINLLb

Ha Ka4eCTBEHHOM YpPOBHe. Takasi BOSMOXXHOCTb Ha
npUMepe Nap{EHOBCKOrO ropr3oHTa KOBBIKTUHCKOrO
MECTOPOXAEHNSA MOKa3aHa, B 4aCcTHOCTW, B paboTe [1]. B
HEN YCTaHOBEHO, YTO OTP&KEHHbBIE BOSTHbI BO BPEMEHHOM
nHTepBane 30 MC, 3axBaTbIBatOLLEM OTPaKEHNE OT
NapdEHOBCKOIro ropU30oHTa, UMEKOT CYLLECTBEHHbIE
PasMHMA MO CBOMIM aMMmMTYAHBIM 11 ha30BbIM
XapaKTePUCTUKaM. B 4aCTHOCTU, Ha yHacTKax pasBuTS
KOJINIEKTOPOB B MHTEPBASE ANHAMUHECKOrO aHanaa
OTHET/IMBO BbIAENSHOTCA OTPEKEHNS MONOMUTENBHOIO 3HaKa,
a B 30HaxX OTCYTCTBUSA KOJIIEKTOPOB BOSTHOBAS KApTVHA
MPEeACTaBNSeT cCOBOM HABOP HEYCTOMHMBLIX MO hopMe
HN3KOAMMUTYOHbIX OTPEKEHNIA OTPULATENBHOMO 3HaKa.
[NpoBenEHHbIN B [1] aHaNM3 MaTepranoB NoKa3as, YTo «Takoe
MOBEAEHME aMMIUTYOHBIX XaPaKTEPUCTUK OTPKEHHBIX

BOJIH B 30HAX HA/MHNS 1 OTCYTCTBUST KONIEKTOPA MOXET
ObITb MPUHSITO B KAYECTBE YHMBEPCATTBHOMO KPUTEPUS

0151 BblOENEHNS CENCMNHECKIX aHOMASTNIN, CBA3AHHBIX C
ra30HACbILLEHHOCTBIO MapdEHOBCKOrO ropuaoHTa» ([1],

cTp. 59). Takm 0Bpa3om, MonyHaembie B pesysTare
OVHaMNHECKOoM 0BPabOTKM BPEMEHHbBIX Pa3pEe30B KapTb!
CPEHVX VN MAaKCUMAUTBHBIX MONIOXKUTENBHBIX SHAYEHNIA
aMMnTy, MO3BOSIAOT BblOENATb 30HbI OTCYTCTBUSA U HANUHIAS
KOJIEKTOPOB, HO 6e3 OLEHKM VX SPAEKTUBHBIX TOMLLMH.

B paboTe [5] Takme oueHkn gaHbl. OHM OCHOBaHbI Ha
CKOPOCTHOW MOoAeni NapdEHOBCKOrO rOpU30oHTa,
NOJTYHEHHOW MPW PELLIEHN 0BPATHOM ANHAMNYECKOM
3a0a4m C 1UCMOSIb30BaHMEM OMTUMN3ALMOHHOM TEXHOOMM
MAPM-KOJEKTOP. 3aechb CKOPOCTHbIE paspesbl
MepeCcHMTLIBAIMCE MO YCTAaHOB/EHHBIM B paboTe
JIMHENHBIM 3aBUCUMOCTAM B pa3pesbl MOPUCTOCTU, 13
KOTOPbIX «M3BJIEKanach nHpopmaums 06 s eKTUBHbIX
TonwmHax» ([5], ctp. 75). NocneoHas dpasa oTpaxkaeT
NHTEPMPETALMOHHbIE TPYAHOCTU MO MPOrHO3Y TOLMH
KOJIIEKTOPOB Ha PaccMaTprBaeMOM MECTOPOXKAEHUN.
Bo-nepBbix, kak oTMedaeT [.E.PyneHko, «...B CBA3M CO
cnaboi gnddepeHLmaumen KoapUUMEHTOB MOPUCTOCTA
OCHOBHbIM NHMOPMALMOHHBIM OO BEKTOM ABNSANACH
3(hdhexkTVBHASA TOMLLMHA KONNEKTOPOB> ([5], cTp. 75). A

C OpYron CTOPOHbI, 3TN CaMble 3PPEKTUBHbBIE TOSLLMHBI
ONpPenensATCA eto («1M3BJIeKaeTCs MHhopMaLMs») UMEHHO
Yepes paspesbl MOPUCTOCTU.
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These estimations [5] are based on a velocity model of
Parfenov horizon, created using PARM-COLLECTOR
optimization technology. Here the velocity sections
were recalculated into porosity sections, using linear
dependencies established in the paper; the resulting
sections were then used to derive data on their net
productive thicknesses (([5], page 75). This statement
reflects the interpretational difficulties of forecasting
reservoir thicknesses for the field in review.

First of all, as G.E. Rudenko noted, “due to the poor
differentiation of porosity ratios, the reservoirs’ net
productive thickness was the main unit used ([5], page 75).
On the other hand, the productive thickness is derived («to
derive data») by these porosity sections.

Secondly, as it turns out, in some wells “the productive part
of the reservoir features a thin interlayering of productive
and non-productive sandstone, siltstone and claystone with
velocities effectively typical for a reservoirs ([5], page 72).
Naturally, in the areas of such depositions net productive
thicknesses will be overestimated if derived using this
method. This apparently explains the fact that the estimated
net productive thickness values near well 1 at Khandinskaya
area differ so drastically in wells [1] and [5]. Particularly, [1]
(fig. 5, page 59) estimates a large non-reservoir zone near
this well, while [5] (fig. 8, page 75) estimates net productive
thicknesses here ranging from 15 to 25m, almost reaching
the largest recorded for the field.

All these reservoir forecasting difficulties based on CMP
and SRM data are also present at Chikanskoye field, where
the situation is even more difficult given that the maximum
net productive thicknesses are almost three times less

than at the Kovytkinskoye. Therefore we can be sure that
forecasting net productive reservoir thicknesses based on
seismic inversion here is destined for failure.

Due to this fact, this paper reviews a different (compared to

[1] and [5]) approach to forecasting lateral reservoir distribution
for Parfenov horizon of Chikanskoye field, which is based

on the integration of well logging and seismic data using

the conversion of seismic traces into pseudologs (CSP™
technology) [3]. This technology allows us to compare the
characteristics of seismic data shapes directly against changes
in the logs. The seismic data is parameterized by a number of
seismic attributes, including Hilbert transformants and other
attributes selected by the analyst.

As the technology authors insist, it can serve as a basis «...
to forecast a few pseudolog curves (SP, gamma, density,
velocity etc.) using the same seismic time sections» ([3], page
B). Therefore, if any logging method allows us to estimate the
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B PA3BEOKA

Bo-BTOpbIX, OKa3biBaETCH,

oDT Well YuK-1 aDT Well No.24
YTO B HEKOTOPbIX CKBAKUHAX
«.. .MPOOYKTUBHAS YaCTb
KomnneKTopa NnpeacTagneHa
TOHKMM MepecravBaHnem -
4

MPOAYKTUBHBIX 1 HEMPOOYKTVBHbIX 4 A" p L

Py 4 aal 5 0 P
MecHaHVKOB, aneBpPOINTOB, ' ¢ ¥ -L *

7 -
aprUNINTOB CO CKOPOCTAMY 03 * T e
MPEKTUHECKM MOVCYLLMA . ol e *
+
KOJUTEKTOPY (KYPCVIB HaLLl). . .» 0 +— s :
] 02 0.4 04 0z 1
(5], ctp. 72). ECTecTBEHHO, HYTO «GK e
Ha y4aCTKax pa3BUTUA Takoro + Non-reservoir @ Reservoir R1 | + Non-reservoir ORI @R2
pPOOa OTIOXKEHMIA MO 3TON
TexHoMorM OyayT 3aBbILLATLCS =
oDT Well Chik-174 oaDT Well YuK-4

MPOrHO3HbIE 3hEKTUBHBbIE

TONWHbI. STUM, MO-BUAVIMOMY,

1 OOBSACHAETCA TOT haKT,
YTO MPOrHO3bl SPIEKTUBHBIX

TOMNLLNH B parioHe CKBaXKMHbI 1
XaHOWHCKOM MoLLaam Tak Pe3ko

Pa3MHATCS MO AaHHbIM PadboT
[1]n [5]. A mmenrHo, no [1] (puc. 5,
CTp. 59) B panoHe 3TOM CKBaKMHbI

OoTMeHaeTCA O6LLII/|pHaFI 30Ha

OTCYTCTBMA KOMMEKTOPA, a Mo [5]

(pvic. 8, cTp. 75) athdhexTVBHbIE
TONUWWHBI 3AECh USMEHSIKOTCSA

oT 15 00 25 M, 1, NpaxKTU4ECKN,
OOCTUraroT MakCUMasTbHbIX
3HaYeHVI, 3aNKCUPOBaHHBIX Ha
MECTOPOXKAEHNN.

Bce ykasaHHble TpyaHOCTU MO MPOrHO3Y KOSNEKTOPOB
no gaHHbIM MOB Ol T MetoT MecTo 1 Ha HMKaHCKOM
MECTOPOXOEHWM, A OHW YCYrybatoTCs eLlé 1 Tem, YTO
MakcUMalbHble 3(PMEKTMBHbIE TONLLMHBLI 30ECH MOYTU
BTPOE HKe, HYeM Ha KOBbIKTUHCKOM MECTOPOXOEHNN.
CnepnoBaTenbHO, MOXHO ObITb YBEPEHHBLIMU, YTO
MPOrHO3 3MdEKTUBHbBIX TOSILLIMH KOJIIEKTOPOB HA OCHOBE
CENCMNYECKON MHBEPCUM, 30ECh ODPEYEH Ha HeyCrex.

B cBsA3K ¢ 3T1M, B HACTOsILLEN paboTe paccMaTprBasTCs
OTNM4HBIM OT [1] 1 [5] NOAXOA, K MPOrHO3Yy NaTepanbHOro
PacnpPOCTPaHEHMSA KOIIEKTOPOB Mapd)EHOBCKOro
ropn30HTa HMKaHCKOro MeCTOPOXKAEHS, OCHOBaHHbBIA Ha
KOMIMIEKCUPOBaHNM JaHHbIX re0hU3NHECKX UCCNedOBaHNA
ckBaxXVH (TVIC) 1 cecmopas3Beaky C UCTONb30BaHNEM
KOHBEPCUM CENCMMHECKIX TPACC B MNCEBAOKAPOTaXKHbIE
OnarpamMmbl (TexHonorus CSP™) [3]. Ota TexHosnorvs
MO3BOJIAET COMNOCTaBUTb OCOBEHHOCTY DOPMbI
CENCMMHECKOIM 3arnicy HEMOCPEACTBEHHO U3MEHEHNAM
MoKasaHWin KaPOTaXKHBIX avarpamm. Popma CENCMNHECKON
3anvcy NpY 3TOM MapameTPU3YeTCst HAOOPOM CENCMNHECKIX
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Fig 1: Distribution of reservoirs and non-reservoirs of Parfenov horizon using
normalized GK and DT values, derived from well logging data digitization using
0.2 m intervals

effective thicknesses, it can also be used to estimate it based
on seismic data by computing pseudologs.

At Chikanskoye, acoustic logging is one such a method.
That is, in presence of qualitative or indirect evidence of
reservoirs, the effective thicknesses here are determined
based on porosity factor F_, which, in tumn is calculated
from DT values and acoustic P-wave propagation time.
Dependency of F, on DT is linear, given that as DT
increases, so does the F, values. Therefore, increased DT
values correspond to enhanced reservoir properties.

However, increased DT values are not enough to identify
reservoirs, because the above noted remark «... in presence
of qualitative or indirect evidence of reservoirs» here has
much significance. The fact is that reservoir intervals with

a thin interlayering of non-productive sandstone, siltstone
and argillite may have the same propagation velocity
characteristics as that of low-clay but low-porosity gas-
bearing reservoirs (it is also noted in [9]).

Wells No. 24 and Chick-174 illustrate this case. Figure
1 shows point diagrams of reservoir and non-reservoir

www.rogtecmagazine.com
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B PA3BEOKA

arprbyToB, BKIO4as DT cxpaxiHa KK | DT cxpaxema Mo 24
TpaHchopMaHTbl [MnsbepTa n 1
Opyrve atpubyThl, BolbnpaeMble e
VNHTEPNPETATOPOM. Kak '
YTBEPXKOAIOT aBTOPbI TEXHOMOM, 0g I
M 4
Ha €€ OCHOBE MOXHO «. .. 4o ¥ 2
04 Y w2t & 0 #
MPOrHO3MPOBAaTL OAHOBPEMEHHO e *, .; o
1 X3 -
HECKOSBKO MCEBOOKAPOTaXKHbIX 032 * R4 e
kpuBbIX ((1C, ramma, MNOTHOCTb, 1 é . hs °¢
&
CKOPOCTb 1 f1P.) MO OJHVIM 1 TeM i e
. i 0z 04 06 iF3 1 1
>KE BPEMEHHBIM CENCMUHECKM oK oK
paspesam» ([3], cTp. 5). Takum ¢ Hexomresrop @ Komneserop I11 ‘ + Hepomerrop @ I11 @ T12

06pa3oM, eCiv Kako-mbo

MeTO[, KapoTarka NO3BONAET
A Kap oDT CEEazHHA - 174 alT crEaxmma KoK 4
OueHMBaTb 3PdEKTVBHbIE i
TOMWWHBI, TO HA ero OCHOBE
MOXXHO MOJy4aThb OLIEHKN D&
+ b2
3PPEKTUBHBIX TOSMLLMH 1 MO s %OQ
[JaHHBIM CENCMOPa3BEnKU MYTEM ' 4 DB * :‘ b * ‘:. *
MOCTPOEHUA NCeBAoKapoTaxkHbIX | 0.4 &2 — * s,
Avarpamm. T { 4 S e
02 - - . 3
N + ’t [

Ha HYunkaHckoM MeCTopoXXaeHNN 0 & 4 ' 3 }
TakVM METOLOM SABNAETCS 1] 02 04 06 0.8 rK1

o o
aKyCTUYECKMIN KapOoTaXK. + Hexonnsserop o2 |

A VMEHHO, NpW HaNHN
NPSIMbIX KAYECTBEHHBIX NN
KOCBEHHbIX MPU3HAKOB HAINYMA
KOJNEKTOPOB 3D (EKTUBHbIE
TOMLLMHBI 34eCh ONPeaenstoTcs
Mo 3HaYEHUAM KOahuLIMeHTa
nopuctocT (K,), KOTOPbIN, B CBOKO O4epedb, BbIHUCISETCS
no 3Ha4eHusM DT - BpeMEHM MPOXOXAEHWA MPOAOBHON
aKyCTU4ECKOW BOJTHbI. 3aBUCUMOCTb K, oT DT HocuT
JIMHEVHbIN XapakTep, NPy 3TOM C yBenmdeHnem DT pactyT
v 3HaveHns K. Takium 00pasoM, MoBbILLEHHbIe 3HaYeHNA
DT cooTBETCTBYIOT MOBLILLEHHBIM KONIIEKTOPCKUM
CBOWCTBaM MopoL.

OpHako, NoBbILLEHHbIX 3Ha4eHun DT He JoCcTaToqHO

07151 BblOENEHNST KOJITEKTOPOB, MOCKOSIbKY MPUBEAEHHAS
BblLLIE OrOBOPKA «MPV HANMHMN MPSAMBIX KA4ECTBEHHbIX
NIV KOCBEHHbIX MPUSHAKOB HaIM4YMsA KONEKTOPOB» 306eCh
cyllecTBeHHa. [eno B TOM, YTO MHTepBasbl MnacTa c
TOHKMM MepeCcnanBaHMEM HEMPOAYKTUBHbLIX MECHAHMKOB,
aNeBPONIUTOB U aprnINTOB MOMYT UMETb TaKyto e
CKOPOCTHYO XapakKTEPUCTVIKY Kak 1 ManorMHUCTbIE, HO
HM3KOMOPUCTbIE, FA30HACILLEHHBIE KOSIIEKTOPbI (3TO
OTMeHaeTca U B [D)).

Takasa cutyaums, HanpuMep, UMEET MECTO /151 CKBaKMH
Ne 24 1 Yrk-174. 3TO BUAHO U3 pUCyHKa 1, Foe NpvBeaeHbl
TOYeYHble auarpamMMbl pacnpenesieHst KoNeKTopoB
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Puc. 1: PacnpeneneHne KOINEKTOPOB 1 HEKOMNEKTOPOB NapdEHOBCKOrO

FOPV30HTa MO HOPMMPOBaHHBIM 3Ha4YeHVAM K 1 DT, nony4eHHbIM B pe3yribTare
oundpoBkM aaHHbIX C ¢ warom 0,2 m

distribution based on normalized values of DT and GL
(natural rock radioactivity), built by digitizing existing logs
with 0.2 m spacing in the Parfenov horizon interval. With
that, aDT and aGK values were derived by normalization
into minimum and maximum DT and GL values for the
Parfenov and Bokhan horizons using these formulae:
oGL=GL-GL, , V/@GL, -GL ), oDT=0OT-DT_ /DT __-DT ).
It appears that in wells YuK-1 and No.24, low clay
reservoirs of R, reservoir with low (0 to 0.2) aGL values
feature increased values of aDT (0.5 to 1.0).

With that, in wells No. 24 and Chik-174, high clay content
reservoirs (with aGL ranging 0.2-0.5) have lower aDT
values (0.1 to 0.7) which are also found for non-reservoir
clay rock (with aGL of 0.6 to 1.0).

Therefore, as seen in the diagrams for wells YuK-1, YuK-4
and No. 24, using aDT value of 0.5, it is possible to identify
enhanced reservoirs from non-reservoirs and low porosity
reservoirs. Also, in well No. 24 for example, in reservoirs
where aDT values exceed 0.5, porosity factor ranges
between 0.16 and 0.20, whereas in reservoirs with aDT

below 0.5 they range 0.11-0.16 u.f.

www.rogtecmagazine.com
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B PA3BEOKA

1 HEKOJJ1IEKTOPOB Mo

TonwmHbl, M - Thicknesses, m | [AonA yny4lieHHbIX

HOPMUPOBAaHHBLIM 3Ha'~1veHI/I9|M Homep KONEKTOROE, %
DT v 'K (ectecTBeHHOM CKBa)XUHbI 5 y sh ¢ enh q
Da/VOAKTBHOCTY Well number Cb(beKTl/.IBHble Jy4lleHHble 5;1;2 swiir;sa(r;ce
MOpOa), NOMYHEHHBIM Effective Enhanced y /0
MyTEM OLMCPOBKY 1 Kos-31 / Kov-31 11,4 10,0 877
COOTBETCTBYHOLLINX
KapOTa>KHbIX AMarpamMm ¢ 2 24 13,5 73 54,1

arom 0,2 epsane
HIAroM . M B MHTEPS 3 IOK-1 / YuK-1 8,2 72 878
Nap{EHOBCKOIO ropU30HTa.
[py 9TOM BEMHMHBI 4 IOK-2 /YuK -2 3,8 3,8 100,0
aDT n al K nony4eHb!
AyTéM HOPMUPOBAHIS 5 IOK-6 / YUK -6 4.1 3,4 82,9
Ha MARAMATIEHRGIS 1 6 IOK-5 / YuK -5 3,1 3,1 100,0
MaKCMaJlbHble 3Ha4YeHNA
DT v 'K B vHTepBasne 7 Yuk-174 / Chik-174 5,6 3,0 53,4
napdEHOBCKOro 1 8 1 75 25 333
H0XaHCKOro ropusoHTOB Mo
thopmynam: 9 Yuk-1 / Chik -1 1,6 1,0 62,5
ol K=(TK-TK_ V(K __-TK_), :
oDT=(0T-DT_)OT, DT ). | 1° Huk-2/ Chik -2 0,0 J )

11 IOK-4 /YuK -4 0,0 - -

BraHo, 4TO B CKBaXKMHax

FOK-1 1 Ne 24
MaIOrIMHNCTbIE KONEKTOPb!
nnacra 1, ¢ HU3KMMK
3HaqeHnsamm of K (OT Hyns
00 0,2) xapakTepusytoTCs NOBbILLEHHBIMU 3HAYEHNAMM
aDT (o1 0,5 go 1,0). INpn aTOM B CKBaXKMHAX Ne 24 1
Yk-174 rnHM3MpPOoBaHHbIM Konnektopam (¢ al K ot 0,2
0o 0,5), cooTBETCTBYIOT Bonee HM3KMe 3HadeHns aDT (oT
0,1 00 0,7), KOTOPbIE OTMEHAIOTCS N Y FIMHUCTbLIX MOPO-
HekonnexkTopos (c al K ot 0,6 go 1,0).

CnepoBaTtenbHO, Kak BUAHO W3 AnarpamMm A/si CKBaXKMH
FOK-1, KOK-4 1 Ne 24, no Benn4nHe aDT paBHON

0,5 MOXHO OTAENNTb KONIEKTOPSI C YyHLLIEHHBLIMN
KOJINEKTOPCKUMW CBONCTBAMWN OT HEKOJIEKTOPOB

1N OT KONINEKTOPOB C MOHMXEHHOM MOPUCTOCTHIO.

Tak, Hanpumep, B ckBaxXMHe Ne 24 B KONINEKTOPAX,
ONs KOTOPbIX 3HaveHna aDT npesbiwatoT 0,5,

KOS PULMEHT NOPUCTOCTU nameHsieTcs ot 0,16 ao
0,20 A. en., a B konnektopax ¢ aDT mMeHbLue 0,5 - oT
0,11 0o 0,16 g. en.

C nosvumin 3aga4n NporHo3a ahdMEKTUBHbIX TOMLLVH
MMacToB Ha OCHOBE MCEBLOKaPOTaXKa HaM BaDKHO TO
CBOWCTBO YJIyHLLEHHbIX KOJINIEKTOPOB, YTO OHM OT/INHaIOTCS
OT BMELLAKOLLIMX Mopo[, NOBbILLEHHbIMM 3Ha4eHuaMn DT,

3 Tabnviupl 1 BUAHO, HYTO B CKBaXKMHAX H1KaHCKOro
MECTOPOXAEHNS A0NA YNYHLLEHHbIX KOJIEKTOPOB B
OcHOBHOM MpeBbiaeT 80 %. VICKno4erHe COCTaBnAtoT
TpW CKBaXKUHBI - Ne 24, Ne 21 1 Ynk-174. B nepsomn 13
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Tabnuua 1: XapaktepucTika TONWWH KONIEKTOPOB MapthEHOBCKOro pe3epByapa

Table 1: Reservoir thickness characteristics for Parfenov reservoir

The one property of enhanced reservoirs important in
forecasting effective reservoir thicknesses based on
pseudologs is that they feature increased DT values in
comparison to the host rock.

Table 1 shows that the share of enhanced reservoirs

in wells at Chikanskoye field generally exceeds 80%,
with three wells (No. 24, No. 21 and Chik-174) being
an exception. The first of these features approximately
equal shares of enhanced high-porosity reservoirs (with
F. ranging 0.16-0.20) as well as low-porosity reservoirs
(with F, ranging 0.11-0.16). With that, the total thickness
of enhanced reservoirs here is one of the largest in
comparison to all other wells. It is also seen in Figure 1,
where DT values for reservoirs and non-reservoirs are
presented.

It is apparent that near these wells, it is impossible to
estimate the net productive thicknesses of formations
in review, it is only possible to detect total thickness of
interlayers with enhanced reservoirs.

Now that we've established the possibility of detecting
enhanced reservoirs based on aDT logging values,

let us expand on the conversion of seismic traces into
pseudologs aDT,, using PANGEYA interpretation
system (IS).

www.rogtecmagazine.com
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B PA3BEOKA

HUX MPUMEPHO B PaBHbIX JOSX MPUCYTCTBYIOT Kak
yNyHLLEHHbIE BbICOKOMOPUCTbIE KOSINEKTOPbI (C K, oT
0,16 0o 0,20 o. en.), Tak 1 HU3KoNopucTbie (¢ K, ot 0,11
0o 0,16). Npn 3TOM cyMMapHas TOJILLMHA YJTyHLIEHHbIX
KONMEKTOPOB 3AeCb OAHa M3 camblX H6OSbLLMX MO
CPaBHEHMIO CO BCEMU OCTaNbHbIMU CKBaXKNHAMU. 3TO
BUOHO U Ha pucyHKe 1, roe npmBedeHsl 3HadeHus DT ang
KONIEKTOPOB U HEKONIEKTOPOB.

FICHO, YTO B OKPECTHOCTU STUX CKBEDKMH HEBOSMOXKHO
no 3Ha4eHusaM aDT oueHnBaTb 3 MEKTNBHbBIE TOMLLMHDI
paccMaTprBaeMbIX NacTOB, & MOXXHO JIULLb BbISBUTb
CYMMAPHYHO TOMLLMHY MPOCOEB C YyHLLIEHHBIMM
KONIEKTOPaMM.

Tenepb, Koraa Mbl BbISICHU BO3MOXXHOCTY BblOENEHMS
YAYYLLIEHHBIX KONEKTOPOB MO KAPOTaXKHBLIM 3HAYEHUSIM
aDT, nepenném K BonNpocam KOHBEPCUM CENCMNHECKIX
Tpacc B NCEBAOKAPOTaKHbIE AVarpaMMbl ocD'I'Hp c
NCMONb30BaHNEM MHTEPMPETAUMOHHOM cucTemb (V1C)
MAHIEA.

B uenom, npouecc nporHosa addeKTUBHBIX TOSLLMH
MPOAYKTUBHBIX MNacTOB B 3TON MHTEPMNPETALMOHHON
CUCTEME OCYLLIECTBNAETCSH B MATL STArMOB:

1. Barpyska cemcMmnHecknx gaHHbIX 1 pacyeT aTpubyToB
BOJTHOBOIO MOSIS.

2. YBA3KaA CKBaXKMHHOW 1 CENCMMHECKOM MHOopMaLn.

3. Bbibop Hambonee nHpopMaTUBHBIX CEMCMUHECKIX
aTprbyTOB A5t KOHBEPCUN BOSTHOBOMO MOSIA B
MCEBOOKAPOTaKHbIE AMarpamMMbl ocDTHp Mo oTAesbHbIM
CKB2XXMHaM 1 PaCHET NCEBAOKAPOTaXKA BO BCEX TOYKAX
cencMnYecKnx npodunen (Mnm Ky6oB).

4. Pac4éT cyMMapHbIX TOMLLMH BO BPEMEHHOM MacLLTabe
0151 NOSNIOXKNTENBHBIX aHOMaNIA aDTnp OTHOCUTENBHO
Pa3NYHBIX YPOBHENM 3HA4EHUIA STOrO NapameTpa BO
BCEX TOYKAX CENCMUNYECKX NPOUNEN U yBA3KA NX C
TOMLLMHAMMW YNYHLLEHHBIX KOSITEKTOPOB B CKBaXKMHAX.

5. TlocTpoeHne KapT CyMMapHbIX TONLLMH aHOMaJIN
aDT_ BO BpeMeHHOM MacLLTabe no
NCeBOOKAPOTAKHBLIM MPOMUIIAM U NEPECHET NX B KapTbl
TOSLLUMH YNYHLLEHHBIX KOJIIEKTOPOB.

OT1an 1. Ha atom atane B VIC bbina npon3seneHa 3arpy3ka
BPEMEHHbIX PaspesoB 1 3Ha4eHnin t0 no ropmusoHTam M2
(KpoBA NapEHOBCKIMX KONEKTOPOoB) 1 M., (NofoLusa
NapdEeHOBCKMX KOSINEKTOPOB), KOPPENALMS KOTOPbIX
Oblna NpovadeeaeHa paHee B MHTEPMNPETALMOHHON CUCTEME
SeisWork (Landmark). 3atem no Bcem npodmnsam Obinm
Bblpe3aHbl CENCMUYECKME AaHHble B MHTepBane 13 mc
BHW3 OT ropunaoHTa M2, MOCKOSIbKY MEHHO B 3TOM
BPEMEHHOM VHTEPBASIE Ha U3YyHaeMOon TeppPUTOPUN
COOEPXKaTCA OTPAKEHNS OT KONNEKTOPOB NapdeHOBCKOrO
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Overall, forecasting the effective thicknesses of producing

formations in this interpretation system is carried out in five
stages:

1. Importing seismic data and computing wave field
attributes.

2. Tying the well log and seismic data.

3. Selection of most informative seismic attributes for
conversion from wave field into pseudologs aDT, for
individual wells and pseudolog computation for all points
of seismic profiles (or cubes).

4. Calculation of the total thicknesses for positive aDT
anomalies relative to various levels of this parameter’s
value in all points of seismic profiles, and tying them to
the thickness of enhanced reservoirs in the well.

5. Building maps of total aDT,,, anomalies thicknesses in
time scale using pseudolog profiles and recalculating
them into enhanced reservoir thicknesses maps.

Stage 1. At this stage time sections and t0 values for
horizons M2 (Parfenov reservoirs top) and M, (Parfenov
reservoirs bottom), which were earlier correlated using
SeisWork (Landmark) interpretation system, were loaded
into the IS. Then seismic data for 13 ms interval below M2
horizon was cropped because this is the interval containing
Parfenov horizon reservoir’s reflections for this territory.
Then based on these curtailed time sections, a range of
seismic attributes was computed with time field sampling at
0.5 ms intervals.

Stage 2. Logging data from exploration and prospecting
wells were uploaded into IS PANGEYA and seismic
information was tied with the well log data. We should
note that during conversion of the well logs into time
scale, the initial data was smoothed in the same manner
as the seismic attributes at 0.5 ms intervals. With that,
the aDT value range narrowed down. Therefore, in well
YuK-1, where enhanced reservoirs are identified, initial
aDT values varied from zero to one (Fig. 1), whereas the
values smoothed by sampling intervals varied from 0.38
to 0.69 (Fig. 2). At the same time, in well YuK-4, where no
reservoirs are identified, initial aDT values varied from zero
to one (Fig. 1), whereas the values smoothed by sampling
interval varied from 0.1 to 0.44 (Fig. 2).

Stage 3. The selection of the most informative seismic
attrioutes for conversion of wave field into aDT .,
pseudologs was done by conducting a full search of
seismic attributes and selecting those which provide
maximum multiple correlation coefficient relative to aDT
for each of the wells. It was then determined that the
best relation of aDT with the dynamic parameters is seen
near wells YuK-1 and YuK-4 (Fig. 2). With that, the most
informative attribute was instantaneous amplitude (A, ),
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Puc. 2: CpaBHeHVe 0CpeaHEHHbIX Ha LLAar OVCKPETV3aLMM BOMHOBOrO Nosist avarpamm oDT (YepHast IMHWSE —aaHHbIe

'MC, KpacHas - MPOrHo3):
A) ckB. FOK-1 — nporHos no A

MrH’

b) ckB. FOK-1 — npor+Ho3 no A

MrH’ l—]AK’ 'D'K;

B) cke. FOK-4 —nporHoz no A ; ) cks. fOK-4 —nporHoz no A _, MAK, [ .

Fig 2: comparison of aDT diagrams smoothed by wavefield sampling interval (black line —well logging data, zred line -

forecast):

A) well YuK-1 —forecast by A _; B) well YuK-1 —forecast by A __, PAT, D;;

C) well YuK-4 — forecast by A _;
ropun3oHTa. Ha OCHOBE MOSTyHEHHbIX YKOPOYEHHbBIX
BPEMEHHbIX Pa3pPe30B OCYLLECTBNEH pacyeT psiaa
CeNCMNYECKIX aTpUOYTOB C OMCKPETU3ALMEN BPEMEHHOIO
nonst ¢ warom 0,5 Mmc.

OT1an 2. Ha BTopom atane B VIC MNAHITEA 6bin
NMOLMPY>KEH KAPOTaXK Pa3BeLo4vHbIX 1 MOUCKOBbLIX
CKBa>KVH 1 BbINOJSIHEHA YBA3KA CKBaXKUHHOWN Y
cencmMmdeckon nHpopmaum. OTMETUM, HTO Mpu
nepeBoae KapoTaKHbIX AMarpaMm BO BPEMEHHOM
MacLuTab NCXOAHbIE AAaHHbIE OCPEOHSINCH TaK Xe,

Kak 1 cencMmdeckme atpmbyTsl, ¢ warom 0,5 mc. Mpn
3TOM OmanasoH N3MeHeHNsa 3HaveHnn aDT cyaunca.
Tak, B ckBaxkuHe KOK-1, B KOTOpOW BblAensatoTcs
YIYULLEHHbIE KOMNEKTOPbI, UCXOOHbIE 3HaYeHNA

aDT nsmeHsanuchb ot Hyns 0o eguHvLel (pyc. 1), a
OCpPEeOdHEHHbIE Ha war anckpetTmnsauum — ot 0,38 go 0,69
(puc. 2). B ckaxknHe e KOK-4, B KOTOPOW KOMMEKTOPbI
OTCYTCTBYIOT, UCXOAHble 3HaveHns aDT nameHsnnce

OT HyNns 0 eanHuUpl (puc. 1), a OCpedHEHHbIE Ha Luar
anckpetndauumm — ot 0,1 0o 0,44 (puc. 2).

www.rogtecmagazine.com

D) well YuK-4 — forecast by A

PAT, D,.

ins’

which features a high correlation coefficient of 0.84 with
aoDT (Fig. 3A).

However, as seen in Figures 2A, 2C and 3A, the
pseudologs are overly smoothed in comparison to the well
logs. With that, low aDT values are overestimated (from
0.1 to 0.35), and high aDT values are underestimated
(from 0.69 to 0.55). This fact motivated a search for other
attributes, which in combination with Ains would improve
the quality of pseudologs. Pseudoacoustic transformation
(PAT) and the result of wave field homomorphic
deconvolution (DC) proved to be such parameters.

Using a set of attributes Ains, PAT and DC, the quality of
aDT forecast for high values range (fig. 2B) had improved.
Here, maximum deviations of aDT from aDT_, are 0.1 and
not 0.15, i.e. 1.5 times less than that for connection with
only Ains. Naturally, creating pseudologs using a set of
three parameters is more preferable that Ains only, although
multiple correlation coefficient increased insignificantly, from
0.84 t0 0.85 (Fig. 3).
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XapakTepunayeTcs [OBOJIbHO
BbICOKUM KOS PULIMEHTOM
Koppenauun, pasHeiM 0,84
(pwnc. 3A).

OpHako, Kak BUOHO U3
PUCYHKOB 2A, 2B 1 3A,
MCEeBAOKAPOTaXKHbIE
anarpamMmmbl CUNIBHO CriiaXKeHbl MO CPaBHEHUIO C
KapoTaXKHbIMW. [1pn 3TOM HU3KMe 3Ha4veHus aDT
3aBblwatotes (0T 0,1 oo 0,35), a BbICOKME — 3aHMKAOTCA
(o1 0,69 no 0,55). 3T0 OOCTOATENLCTBO NOBYANIO
nckatb apyrue atpubyTbl, KOTOPblE Obl COBMECTHO C

A, ynydwany 6bl Ka4eCTBO NCeBOoKapOTaxXa. TakMm
napameTpamu okasanunch NAK-npeobpazoBaHue (MAK)
1 pesynetaT roMOMOPdHON AEKOHBOSIOLMN BOSTHOBOMO

nonst (L)

A) forecast by A

ins’

C uncnonb3oBaHnem Komrsiekca atproytos A, TTAK 1
OK yny4ymnock kavecTso nporHo3a oDT B nHTepBasie
BbICOKWX 3Ha4eHnN (pyic. 2b). 3aecb MakcmManbHoe
oTKnoHeHns oDT ot oDT_ cocTaenset 0,1, a He 0,15,
T.€ B M0/ITOpa pasda MeHblLLe, YeM /15 B3aMOCBS3M

C OfIHOM TOMbKO A, . ECTECTBEHHO, YTO MOCTPOEHNE
rceBOoKapoTapKa Mo KOMIJIBKCY 13 TPEX MapameTpoB
NpeanoqTUTesibHee, Y4em Mo A, XOTs KO3 PULIMEHT
MHOXXECTBEHHOW KOPPENALMM BBIDOC HE3HAYMTESBHO, C
0,84 0o 0,85 (pvic. 3).
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Puc. 3: B3anmocBaab (akTUHECKMX U MPOrHOSHbIX 3Ha4eHU aDT Mo CKBaXKMHAM
FOK-1 1 HOK-4:
A) nporHoz Mo A B) mporHos no komnnekcy atpudyTos A, MAK, [ .

Fig 3: Correlation of actual and forecasted aDT values for wells YuK-1 and YuK-4:
B) forecast by a set of attributes A

PAT, D,.

ins’

The final operation of stage 3 is recalculation of seismic
attributes A, PAT and DC sections into pseudolog section
aDT,., one of which is shown in Fig. 4. It intersects well
YuK-1, where enhanced reservoirs comprise 87.8% (Table
1, Fig. 1) based on logging data.

Judging by the color scale, forecasted aDT,,,, values within
this section vary between 0.3 and 0.65. With that, the
widest area of increased aDT . values is found specifically
near YuK-1 well.

Stage 4. An estimation of the share of increased aDT,,,
values for each of the pseudolog sections was performed
by calculating total thicknesses (in time scale) of positive
anomalies of this parameter at its various levels haDT__ >
for all points of seismic profiles. We used levels 0.3,

0.4, 0.5, 0.6 in this work. When tying total thicknesses

of positive anomalies calculated in well locations to the
thicknesses of enhanced reservoirs (hy) in corresponding
wells, it was determined that the largest values of paired
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3aKkNo4YMTENBHOW onepaLven atana

3 SABMAETCS MEPECHET Pa3pe3oB
cecmmndeckmx atpudytos A, NMAKn [1, B
NCeBAoOKapOTaXHbIN paspes aDT o OOVIH 13
KOTOPbIX MpMBeAeH Ha puc. 4. OH NpoxoauT
depes ckBakmHy FOK-1, B KoTopoIt Nno __
OaHHbIM TG ynyHLLEeHHbIE KOMNEKTOPbI n(
cocTaenaoT 87,8 % (tabnvua 1, puic. 1).

1000 9

Cygsa no UBeTOBOV raMmme, B nNpegenax 1004 opr
3TOro paspesa NMPOrHO3HbIE 3HAYEHNS ¢
ocDTnp n3meHatoTcsa B npefenax ot 0,3 fo
0,65. MNpwn aToM Hambonee obLUMPHas 30Ha
MOBbILLEHHbIX 3HAYeHN ozDTHp oTMedaeTcs
VMEHHO B parioHe CKBaXKMHbI FOK-1.

Otan 4. KonnyecTtBeHHas oLeHka 4o

MOBbILLEHHBIX 3HAYEHWI ocDTnp Ha KaXXOoMm

N3 NCEBOOKAPOTAKHBIX PA3PE30B OCYLLIECTBNANACH

NyTEM pacHETa BO BCEX TOHKAX CENCMUHECKIMX MPOdunien
CYMMapPHbIX TOMLLMH (BO BREMEHHOM MacLITabe)
MOSNIOXKUTENBHBIX aHOMAIM STOMO NapameTpa Mpw
Pa3MHHbBIX €0 YPOBHSIX (haDTanPOBEH"). B HacTosLen
paboTe rcnonb3osanmck yposH: 0,3; 0,4; 0,5; 0,6. Mpun
YBSI3KE CYMMAaPHbBIX TOMLLH MONOXKUTENBHBIX aHOMaI,
BbIH/CIEHHBIX B TOHKAX PA3MELLIEHVS CKBAXKWH, C TOSLLIMHAMM
YNYHLLIEHHBIX KONIEKTOPOB (hy) B COOTBETCTBYHOLLIX
CKBaXKVHAX BbII0 YCTAHOBEHO, YTO HaMbOSbLLME 3HAYEHNSA
napHbIX KO3PULIMEHTOB KoppendaLmn (Gonee 0,75)
OTMEHaKOTCH /153 CBA3EN hy C haDTnpOf’ KaK Mpw NporHo3e
ocDTnp M0 OAHOMY CencMmnHecKoMy atprbyTy (A ), TaK 1 1o
Komnniexcy vx (A, MTAK » [1).

YuntbiBas TOT haKT, YTO UCMOSb30BaHNE KOMIeKca
atpubytoB A, MAK 1 [, yny4dLuaeT kKa4ecTBO NporHosa
aoDT MMeHHO B MHTEPBaUe BbICOKMX 3Ha4eHW (puc. 26),
TO B fa/bHENLLEM s MOCTPOEHWSA MPOrHOSHbIX KapT
TONLLUMH YYYLLEHHBIX KOJINEKTOPOB HaMM UCMOSb30BaiaCb
3aBKICIMOCTb

h =0.98hoDT, (A, ., MAK, 1) + 0.39 (1)

KOTOpas XapakTepnayeTca KO3MMOULIMEHTOM KOPPENSLIM
r=0,86 (pwc. 5).

Otan 5. Ha stom 3Tane, BHadasne, ncnoss3ys nporpaMmMy
Thickness IC MAHIESA cTpounack kapTa CyMMapHbIX
TONLLUMH MOSIOXUTENBHBIX aHOMaUINA haDTnpoﬁ(AWH, MAK,
[,). 3atem aTa KapTa nepecHnTbIBasiach Mo 3aBrCMMOCTL
(1) B KapTy MPOrHO3HBIX TOLLMH YYHLLIEHHBIX KONIEKTOPOB.

nsa YrkaHCKOro IMUEH3MOHHOIO yYacTka 1 ero
BrvpkanLero obpameHnst Takas kapTa NPOrHO3HbIX
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Puc. 4 : [pumep nporHosa aDT OTIOXEHW NapdEeHOBCKOro
rOpWU30HTa B parioHe MPOAYKTUBHON CKBaXKMHbI FOK-1

Fig 4: Example of forecasted oDT for Parfenov horizon formations
near successful well YuK-1

correlation coefficients (over 0.75) were found for relations
of hy with haDT,.°*~, whether forecasting aDT,,, was based
on one seismic attribute (A, ) or a set of them (A, PAT and D).
Considering the fact that using a set of attributes A,__, PAT
and D, improves the quality of haDT, p0'5(AWH, MNAK, O,)
DT forecast specifically for high value ranges (fig. 2B), the
following dependency was further used to build forecast
maps of enhanced reservoirs thicknesses:

10 .
;] oL
g 7 / L]
. @ >
< /
O 4 7
= /
= -
1/
0 e . ; : .
0 2 4 & g 10
0.5 05 y=0.98x+0.39
hocDTnp /haDT,; —0.86

Puc. 5: B3anMoCBA3b TOMLLMH YyHLLEHHbIX
KONIEKTOPOB U hozDTan5 (A

MAK, A1)

Fig 5: Relation of enhanced reservoirs thicknesses and
hoDT, °°(A,, PAT, D)

MrH’

hy:0.98-haDTPR0-5(AmS, PAT, D) +0.39 (1),
which features correlation coefficient r=0.86 (fig. 5).

Stage 5. Using PANGEYA, a map of total thicknesses for
positive anomalies haDT,*%(A __, PAT, D) was created.

ins’
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— m&:_u Then, using dependency (1), this map
Thicknesses V= —‘ T a1 was recalculated into the forecast map of
Sl ok ,--"’g- i ' enhanced reservoirs thicknesses.
g (10 A jokia ike174 I0K-5
<) / ® ® o4~ @ ,
‘M, o r - ® Figure 6 shows such forecasted hy values
! o ® A ® e map for Chikanskoye license area and
. 0 : its nearest surroundings. It appears that
i increased enhanced reservoirs’ thicknesses
b are distributed across the field quite
.:/ s AT sporadically. We should note that this
VenoBHe abostatenmal/Legend foreoagt map Wgs preated in 2006 while
CKBaXWHbI & nNpobypeHHble [0 2006 . @ nNpobypeHHble B 2007 — 2011 rT. preparmg submission of T[he Parfenov )
Wells drilled before 2006 drilled in 2007 - 2011 horizon reserves calculation to GKZ, which
FPaHMLIA YNKAHCKOTO MMLIEHBVIOHHOTO YHacTka served as the basis for separation of South-
= 7 boundary of Chikanskoye license area Kovytkinskoye gas field into an individual

JIMHWN cencmMopaseeaoyHbIX npodunen boundary of
seismic profile lines

/—\

Puc. 6: HpOFHOSHaﬂ KapTa TOJILLMH YyJy4LLUEeHHbIX ra30HACbILLEHHbIX

KOJIIEKTOPOB MaphEHOBCKOro ropunaoHTa (mnactsi M1,+1,)
HKaHCKOro MECTOPOXOEHUS.

Fig 6: Forecast map of enhanced gas saturated reservoirs’ thicknesses
of Parfenov horizon (reservoirs R, +R,) at Chikanskoye field

3HadveHnn hY npreeneHa Ha pucyHke 6. BuaHo, 4to
YHaCTKM C MOBbILLEHHBIMM MPOMHO3HBIMY TOILLMHAMM
YAYHLLIEHHBIX KONNEKTOPOB pacrpeaeneHsl no nioLaam
MECTOPOXKAEHNST BECbMA Xa0TU4HO.

OTMETUM, YTO 3Ta MPOrHO3Has kapTa Oblfla cocTaBneHa B
2006 rogy npv NpeacTasneHnn B PBY «'K3» matepranos
MO MOACHETY 3anacoB 3anexen NapdEHOBCKOrO ropr30oHTa,
Ha OCHOBE KOTOPbIX HOXHO-KOBBIKTUHCKAs ra30HOCHaS
nnowaap Oblna BoigeneHa B KA4eCTBE CaMOCTOSATESIBHOMO
H/KaHCKOIro ra30KOHAEHCATHOrO MecTopoXAeHMs. K aTomy
BPEMEHN HA MECTOPOXXAEHNN BbIITO MPOBYPEHO CEMb
CkBadKVH (KoB-31, Ynk-1, Ynk-2, Ynk-174, KOK-1, KOK-2,
KOK-4). IMeHHO Ha 1x OCHOBE bbifla MOCTPOeHa
3aBMCMMOCTb (1).

MNosxe, B 2007-2011 rogax, B npegenax YnkaHckoro
MECTOPOXKOEHUS MPOBYPUIKN ELLE YETbIPE HOBbIX
MOWCKOBO-pa3BeqoyHbIX CkBaXKMH (KOK-5, IOK-6,

Ne 21, Ne 24). Kak BUOHO U3 PUCYHKA 7, 3TN CKBaXKWHbI
MOATBEPAVAN BbINOHEHHbBIA HAMW MPOrHO3. A UMEHHO,
B parioHe CKBaXKMHbI Ne 24 MPOrHO3MPOBASCS y4acToK
MOBbILLUEHHbIX 3Ha4YeHWIN hy (BbIWwE 6,0 M) 1 NO AAaHHbLIM
NMC BblgeneHo 7,3 M ynyuLLEHHbIX KONEKTopoB. B
OCTasbHbIX MPOrHO3NPOBANUCH 3HAYEHNSA BNN3KME K TPEM
METPaM 1 MPOrHO3HbIE TOMLLMHBI HAXOAATCA B Npeaenax
or 3,0 104,0Mm.
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Chikanskoye gas condensate field. By that
time, seven wells were drilled at the field
(Kov-31, Chik-1, Chik-2, Chik-174, YuK-1,
YuK-2, YuK 4). Data from these wells was
used to derive dependency (1).

Between 2007-2011, four new exploration
wells (YuK-5, YuK-6, No. 21, No. 24) were
drilled at Chikanskoye field. As seen in
Figure 7, these wells confirmed our forecast.
In particular, we forecasted an area of increased hy— values
(over 6.0 m) near well No. 24, and 7.3 m of enhanced
reservoirs were identified by well logging data. For the rest
of the wells, values near three meters were forecasted and
the thickness detected ranged between 3.0-4.0 m.

=

A

/

é\

--/

\C

M,

\

h_ (mporuos), m / h_(forecast), m

0+ - - ' '
y=076x+0.77
h, (mo TUC), m /h, (by WL), m |5o_ g6

Puc. 7: ConoctaBneHe NpOrHO3HbIX U (DaKTUYECKINX
(oueHEHHBIX Mo [TVIC) TOALLMH YAYHLLEHHBIX KOIEKTOPOB
nnactos [+,

Fig 7: Comparison of forecasted and actual (estimated
by WL) thicknesses of enhanced reservoirs R, +R,
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CnepnyeT OTMETUTb, YTO HA OCHOBE MOCTPOEHHOM
MPOrHO3HOM KapTbl MOXHO CAeNaTh BbIBOA, O BbICOKMX
MepCrneKkTVBax ra30HOCHOCTU Hepa3bypeHHOM oro-
3anagHon YacTn Y1MKaHCKOro JIMLEH3MOHHOIO y4HacTKa,
rae oXugaroTes gadke 60nbLUNE TONLLVHBI YTy4YLLIEHHbBIX
KOMNNEKTOPOB, YeM Ha pPasdypPEeHHON TEPPUTOPUN.

BbiBOAbI:

PaspaboTaHHas MeToaMka KOMMIEKCUPOBaHNA AaHHbIX
'MC n cencmopasBeaky 418 MPOrHO3MPOBaHWA TOALLMH
YAYYLIEHHbBIX KONIEKTOPOB HAa OCHOBE KOHBEPCUN
CEeNCMNYECKMX TpacC B NCEBAOKAPOTAKHbIE Pa3pesbl C
mcnofb3oBaHem TexHonornin IC MAHMEA nossonvna
0aTb HAOEXHbIE OLIEHKM MEPCMEKTUB ra30HOCHOCTU
TEPPUrEHHOrO BeHAa Y1MKaHCKOro MECTOPOXKAEHMIS.

HpOI’HOSHaFI KapTa TOJILWWH YJTyHLLIEHHbIX KOJITEKTOPOB
MOXET OblITb 1CMONB30BaHa and 000CHOBaHWS TOYeEK
3aAJ1I0>KEHNA HOBbIX pa3BeO4YHbIX CKBaDKMH.
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It should be noted that the forecast map that was created
could lead to a conclusion that there are high prospects
of gas bearing capacity in untapped south-western part of
Chikanskoye license area, where even thicker enhanced
reservoirs are estimated than those at the drilled territory.

Conclusions:

The method of integrating well logging and seismic data

to forecast the thickness of reservoirs based on the
conversion of seismic traces into pseudologs using IS
PANGEYA made it possible to give reliable estimations of
gas bearing prospects for the terrigenous Vendian deposits
at at the Chikanskoye field.

The enhanced reservoirs thicknesses map may be used to
substantiate the location of new exploration wells.
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