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Every oil company invests gen-
erously into Exploration to
ensure its long-term success, since
the existing fields will be depleted
sooner or later.

The Petrel” Exploration Geology
module provide the effective tech-
nology solutions for play chance
mapping and prospect assessment.
This module allows assessing the
key parameters of exploration work
uncertainty to include the interpre-
tation results into the process of
assessing the perspective develop-
ment sites, to define the prospects
within the scope of explored area
as well as to get a probabilistic esti-
mate of hydrocarbon areas and the
volumes of oil in place.

Petrel Exploration Geology
includes the rapid analysis algo-
rithms: one-dimensional modelling
of petroleum system, followed by
three-dimensional modelling for
the further full-scale dynamic mod-
elling in PetroMod* (software for
dynamic simulation of petroleum
system processes). The module
allows assessing the key parameters
of uncertainty such as: reservoir and
seal rock properties, trap forma-
tion and their integrity, source rock
maturity, generation and migration
of the hydrocarbons.

Therisk map analysisis performed
for further ranking of the license
areas. The hydrocarbon volumes are
calculated in the perspective areas

*Schlumberger trademark

and the key parameters of the uncer-
tainty are determined, since they
influence the volume appraisal. The
probability of failing the site devel-
opment is also taken into consid-
eration. Algorithms of probabilistic
assessment are efficient while work-
ing with various scopes of data - from
the prospecting areas to the separate
accumulations. All results of calcu-
lations are dynamically connected
with basic data, therefore it is pos-
sible to see an actual assessment of
the studied area at data expeditious
updating at once.

Each company uses its own meth-
ods for geological risks assessment
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during exploration works which can
be implemented using the Petrel
Exploration Geology module. Gen-
eral diagram is shown on the Figure 1.

It is known that the only way to
avoid drilling a dry well is to refuse
from drilling. Still, there are pos-
sibilities to increase the success of
exploration drilling program with
the help of geological risk assess-
ment and analysis of oil and gas
potential, with use of Petrel Explo-
ration Geology module. There is
an example of simple analysis, pro-
vided for South-Turgay basin.

EXAMPLE OF OIL AND GAS
CONTENT ASSESSMENT FOR
SOUTH-TURGAY BASIN IS MADE
ON THE BASIS OF PUBLISHED
DATA

The prospecting works began at
South-Turgay basin relatively late-
the first field (Kumkol) was discov-
ered in 1984.

Practically all the terrigenous
rocks, belonging to the suits from
Jurassic and Lower Cretaceous sys-
tems, researched in different vol-
umes, show the availability of the
organic matter (OM) based on the
laboratory researches, but many of
them has too small concentration
thereof. The OM content reaches
9.5% [1] in the sediments of in Kara-
gansay formation clays.

Several new fields are discovered
over the last 10 years [2]. It means
that this basin has still a good poten-
tial. Despite this, the dry explora-
tion wells are still being drilled,
which can cost millions of dollars
for the companies. A schematic map
of perspective structures, fields and
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Figure 1. General diagram for geological risk assessment and ranking of perspective

license sites and areas.
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abandoned sites due to the negative
result [3] is provided in the Figure 2.

There are several structures on
this map, which are removed from
drilling program due to the nega-
tive results. There are large number
of reasons, including geological and
technological ones, explaining the
lack of productivity at these struc-
tures. From the point of view of
regional geology, these structures
can turn to be dry because of lack
of source rock maturity, since the
basement is located rather high in
these areas — please, see Figure
3. You can check this hypothesis
using the Petrel Exploration Geol-
ogy module. In this case only the
Mesozoicl bottom map is avail-
able in the literature, therefore, the
modelling the source rock maturity
was ensured for the most optimistic
option, assuming that the source
rock maturity is spread everywhere,
being equally distributed over the
Mesozoic bottom. The results of the
source rock maturity modelling in
Petrel Exploration Geology is shown
in the Figure 4.

CONCLUSIONS

According to modelling results,
it is clear enough that dry traps are
located in the areas with lack of
source rock maturity that can be an
objective reason, leading to a nega-
tive result.

First of all, it is recommended to
drill the structures in areas closer to
cooked source rock.

The most perspective structures
in South-East of South Turgay basin
along the perimeter of Bozingen
graben-syncline.

Even such an express assess-
ment allows to drill more successful
prospecting wells and to reduce the
number of dry wells. u
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Figure 2. The schematic map of perspective structures, fields and abandoned sites due
to the negative result [2]
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Figure 3. Schematic Structural Map of Mesozoic Bottom [1]
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Figure 4. The greatest possible distribution of the source rock maturity zones-vitrinit’s

reflecting properties

Full archives of all articles of Petroleum magazine for 14 years (2000-2013), texts of legislative 31
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Ha}KAaﬂ HedTAHasT KOMIIAQHUS
UHBECTUPYyeT OTPOMHEIE CPEeA-
CTBa B IOMCKOBBIE PA0OTHI, TaK KakK
0e3 5TOro HEBO3MOJKHO YyCIIeNl-
HO CYIIIeCTBOBATh B AOATOCPOYHOU
[IepCIeKTUBe, IMOTOMY 4YTO Cylle-
CTBYIOIEe MECTOPOXXAEHUS PaHO
UAHU TTO3AHO UCTOMIAIOTCH.

Moayab  Petrel® Exploration
Geology mpeaaaraeT 3d@PeKTHUB-
Hble TEeXHOAOTHMUYEeCKHEe pelleHUs
AASL OIJeHKM PEeTHMOHAABHBIX U AO-
KaAbHBIX ITAOIIAAEH, HAXOASAIIUXCSI
Ha paHHeN CTaAUN MCCAEAOBaHUS.
A@HHBIM MOAYAB IMO3BOASET Olle-
HUTHb KAIOUEBBIE IIapaMeTpHl Heo-
NPeAeAeHHOCTU TeOAOTOpa3BeA0u-
HBIX PaboT, BKAIOUUTH PE3yABTATHI
MHTepIpeTalluy B IIPOLECC OleH-
KU IIePCIeKTUBHBIX 0OBEKTOB pas-
paboTKH, OINPEAEeAUTh MOMUCKOBbLIE
OO'BEKTHl B IIpeAEAdX HU3y4aeMOU
MIAOIAAM, @ TaKKe IIOAYYUTH Be-
POSITHOCTHYIO OLIEHKY IAOIIAAU U
00BeMOB YTA€BOAOPOAOB.

Petrel Exploration Geology
BKAIOYAeT B ce0sl aATOPUTMEI ObI-
CTPOrO aHaAM3a IMAOIIAAeN —
OAHOMEpHOe MOAEAUpOBaHUE
He(Tera3oHOCHOU CUCTEMEL U CAe-
AyIolllee 3a HUM TpexXMepHOe MO-
AeAMpOBaHUe AAS AAAbHEHIIero
MMOAHOMACHITaOHOTO AUHAMUYECKO-
ro mopeauposaHusg B PetroMod*
(mporpaMMHOM O0OeCIIe4eHUU AAS
AVHAMH4YeCKOTO MOAEAUPOBA-
HUS TpolleccoB HedTeraszoHoOC-
HON CHUCTeMBI). MOAYAB ITO3BOAS-
€T OLIeHUTH KAIOUEBbIE IlapaMeTpPhl
HeONPeAeAéHHOCTH, TaKHue Kak:
CBOMCTBA KOAAEKTOPOB M IOKPHI-
ek, GOpMUpPOBaHUE AOBYIIEK U
HUX JEAOCTHOCTb, 3PEAOCTb HedTe-
ra3oMaTepUHCKOU MOPOARI, FreHepa-
IIWI0 U MUTPAIUIO YTA€BOAODPOAOB.

[Tpou3BOAUTCS aHAAU3 KApT pU-
CKOB AAS AQABHENIIETO PaHKHU-
pOBaHUS AUIEH3UOHHBIX YyYacT-
KoB. PaccuuTbiBaioTcsa 0OBEMEBI
YTA€BOAOPOAOB B IIE€PCHEKTUBHBIX
Y4YacTKaX, U AAST Ka’KAOTO OIIpeAe-
ASIOTCSI KAIOUeBBle TIapaMeTphl He-
OIIPeAEAeHHOCTH, KOTOPhIe BAUSIOT
Ha OIIeHKY OOBEeMOB, a TaK’Ke pac-
CMaTpPUBAETCA BEPOSATHOCTH HEYAQ-
Yy npu pa3padboTke oOBEeKTa. Aa-
TOPUTMBI BEPOSATHOCTHOM OII€HKU
3pdekTuBHO paboTaloT C AAHHBI-
MU Pa3sAMYHBIX MacIITabOB: OT Ireo-
AOTOPAa3BeAOUHBIX ITAOMIAAEH AO OT-
AEABHOI 3aAe’Xu. Bce pesyabraThbl
pacueToB AMHAMUUYECKH CBA3AHBI C
UCXOAHBIMY AQHHBIMH, IIO3TOMY IIPU
OIIepaTUBHOM OOHOBAEHHHU AAHHBIX
MOJKHO Cpa3y ke YBUAETb aKTyaAb-
HYIO OLIeHKY U3y4aeMOu OOAACTH.

Ka>kpasi KOMIAHUS HCIOAB3Y-
eT COOCTBEHHBIE METOAUKHU OLIeHKU
TeOAOTUYEeCKUX DPHUCKOB AASL IIOUC-
KOBBIX paboT, KOTOpast MOKeT OBITh
peaAn30BaHa C IOMOIIBIO MOAYAS
Petrel Exploration Geology. O606-

* Mapka LIrrombepxe

A

IeHHas cxeMa IIpeACTaBA€Ha Ha
pucyske 1.

BceM m3BecTHO, 4TO u30eKaThb
OypeHUsI CYXHUX IOUCKOBBIX CKBa-
JKUH MOJKHO, TOABKO IIOAHOCTBIO
OTKa3aBIIMCh OT OypeHHus, HO IIO-
BBICUTH YCIEIIHOCTb IIPOrpaMMBbI
TIOMCKOBOI'O OypPEeHUs BIOAHE BO3-
MOJKHO C IIOMOIIbIO OIIEHKHU I'€O0AO-
rH4eCKUX PHUCKOB M aHaAM3a He-
dTEerasoHoCHOCTU C IOMOIIbIO
MopyAad Petrel Exploration Geology.
Aanree MpUBeAEH IPUMeEpP IIPOCTEU-
mrero aHaamsa 1o HOsxkHo-Typrai-
CKOMY OaccemHy.

NPUMEP OLIEHKH
HE®TErA30HOCHOCTH
IOXXHO-TYPTAUCKOIO
BACCEWHA HA OCHOBE
ONYBJ/IMKOBAHHbIX AAHHbIX
ITouckoBble paboTsl B FO>XHO-
TypratickoM OacceliHe Ha4aAUCh
AOCTATOYHO HEAABHO — IIepPBOE Me-
cropokpeHue (KyMKOAB) OBIAO OT-
KpbITO B 1984 roay.
[lpakTH4YecKu BO BCEX TeppH-
TeHHBIX I[IOPOAAX CBHUT IOPCKOU U

HU>KHEMEAOBBIX CHCTEM B Pa3HBIX
KOAMYECTBax II0 pe3yAbTaTaM Aabo-
paTOPHBIX HCCAEAOBAHUM OOHApY-
>KeHO IIPUCYTCTBUE OPTraHUYeCKOTro
BemecTBa (OB), HO BO MHOTUX M3 HUX
KOHIIEHTPAIWsl ero CAWIIKOM Ma-
Aa. B oTroskeHUAX KaparaHCamCKOM
CBUTHI copepskaHue OB B apruamuTax
AOCTHUTAeT 3HaueHu A0 9,5% [1].

B mocaepnue 10 AeT OBIAO OTKPHI-
TO HECKOABKO MECTOPORAEHHHU [2].
OTO TOBOPUT O TOM, UTO AAHHBIN
OacceliH IO-IIpe>kKHeMY UMeeT XOpo-
UM NoTeHIIMaA. HecMoTps Ha 3TO,
HO-TIpe’KHeMY Oy PSTCS CyXHe IIOuC-
KOBBIe CKBa’XMHBI, KOTOPbIE MOTYT
CTOUTH KOMIIAHUSM MUAANOHEI AOA-
AapoB. Ha pucyske 2 npepcTaBAeHa
cxeMaTHUYHAasl KapTa PacloAOKeHU S
MIepCHeKTUBHBIX CTPYKTYP, MeCTO-
POKAEHUN M CTPYKTYpP, BBIBEACH-
HBIX U3 OyPEHHUs C OTPUIIAaTEABHBIM
pe3yabTaToMm [3].

Ha paHHOM KapTe eCTh HECKOAb-
KO CTPYKTYpP, KOTOpBIE€ BBIBEAEHBI
n3 OypeHus C OTPUIlaTeALHBIM pe-
3yAabraToM. CyllecTByeT OrpoMHOe
KOAWYECTBO IPUUYUH, KaK I'€OAOTH-
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Pucynok 1. Obo6uennasn cxema oueHKU 2€0102UHECKUX PUCKOS8 U PAHXCUPOBAHUSA Nep-
CHEeKMUBHBIX AUUEH3UOHHBIX YHACHKO08 U niouwaderi
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YeCKHUX, TaK M TEXHOAOTHMYECKUX,
IO IPUYMHE KOTOPBIX 3TU CTPYK-
TypBl OKAa3aAUCh HEIPOAYKTHB-
HbeIMU. C TOYKH 3pEeHUS I'€OAOTHU
paroHa 3TU CTPYKTYPBL, AEUCTBU-
TeABHO, MOTYT OKa3aTbCd CYXUMU
IO IpUYMHE OTCYTCTBUS 3PEABIX
He(dTeMaTePUHCKUX IIOPOA, TaK KaK
dyHAAMEHT B 3TUX pauoHAX pac-
TIOAOKEH AOCTATOYHO BBICOKO —
pucyHok 3. IlpoBepuTs 3Ty T'HIIO-
Te3y MOJKHO C IIOMOIIBIO MOAYAS
Petrel Exploration Geology. B pan-
HOM CAydae B AUTepaType AOCTYII-
Ha TOABKO KapTa MOAONIIBH Me3o-
304 [1], mo3TOMY OBIAO IIPOBEAEHO
MOAEAUPOBAHUE 3PEAOCTH HedTe-
MaTEePUHCKOM IIOPOABI AAS CAMO-
TrO ONTUMUCTUYHOTO BapUaHTa — B
NIPeAIONOKeHUH, 4YTO HedTeMmaTe-
PHMHCKas MOpOoAAa pacHpoCTpaHeHa
Be3Ae U 3aAeraeT IpgMO B IIOAO-
mBe Me3o304. Pe3dyabraT MOpeAU-
POBAaHUS 3pEAOCTH HedpTeMaTepUH-
ckolt mopopbl B Petrel Exploration
Geology npuBepeH Ha PUCYHKe 4.

BbIiBOAbI

[To pesyabTaTaM MOAEAMPOBA-
HUS BUAHO, UTO CyXUe€ AOBYIIKU
pacIoAOKeHBI B 30HaxX C OTCYT-
CTBUEM 3peABIX HedTeMaTepuH-
CKUX TIOPOA, YTO MOJKET SIBASITHCSI
O0'beKTUBHOM NPUYUHOM OTpHUIla-
TEeABHOTO pe3yAbTaTa.

B mepBylo ouepepb, peKOMeH-
AyeTcsl pa30ypuBaTh CTPYKTYPHI B
pa¥ioHax psSIAOM C odyaraMu reHepa-
I YTA€BOAOPOAOB.

Hau6oAbIIIyio NepCcrneKTUBHOCTD
UMeIOT CTPYKTYpPHI B IOT0O-BOCTOY-
"ol yactu FO>xHO-Typratickoro 6ac-
CelfHa 1o nepuMeTpy bo3nHreHckon
rpabeH-CUHKAWHAAU.

Aa>ke Takas 3KCIpecc-OlleH-
Ka IMO3BOASeT NPOOypUTh OOABIIe
YCIIEITHEIX ITOMCKOBBIX CKBa’>kKMH
W YMEHBIIUTH KOAWYECTBO CYXUX
CKBa’kKHH. [

sis.slb.ru
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Pucynox 2. Cxemamuunas kapma pacnoioycenusi nepcneKmuGHuIX CMpyKmyp,
MeCmopoycoeHuli U CIpYKNIyp, 6b160eHHbIX U3 OYPeHUA ¢ OMPULAMEAbHbIM Pe3yib-
mamom [2]
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Pucynox 3. Cxemamuunas cmpyxkmypuas kapma nodouevt Me3ozosn [1]
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Pucynox 4. Maxcumaivho 803M0diCHOE PACNPOCIPAHEHUEe 30H 3peabiX Hepmemamne-
PUHCKUX NOPO0 — OMPAXsCarouwiast CHocoGHOCHb GUMPUHUMA

IToanklll apxuB Bcex cmameli XypHaaa Petroleum 3a 14 Aem (2000—2013), mekcmbl 3aKOHOgAMEAbHbIX AKMOB, 33
cmamucmuka no gobsiue u nepepabomxe — Ha catime www.petroleumjournal.kz



