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TEXHHYECKOE 3AJIAHUE TECHNICAL ASSIGNMENT

Ha CO3JaHHe HAYYHO-TEXHHMYECKOH NpOJyKIHH Ha
OCHOBE MHTeplpeTalnuu ceficMuueckux daHHeXx MOI'T
30, 2]T v Npyrux reosoro-reopuandecKkux JaHHEIX,
OaHHBIX MO J00BME H pa3paboTke, NONYYEHHEIX B
npenenax CHeXHOro mHIEH3HOHHOro y4actka (Ne77)
Ha TeMy «lloncuer 3amacoB mo mmacraM CHeXHOro M
[poiinoro  mectopoxmenuii  Tomckoit  obnactuy,
«JlononHeHHe K TEXHONOIHYECKHM cXeMaM pa3paGoTKH
Crexxnoro u JloifHoro wmectopokaenuii ToMmckoi
obnacTuy.

For integrated scientific and technical studies
based on the interpretation of CDP 3D, 2D and
other geological & geophysical, reservoir and
production data acquired within Snezhnoye
license block (No 77), for “Calculation of reserves
of Snezhnoye and Dvoinoye fields of Tomsk
region” & “Addendum to field development plans
of Snezhnoye and Dvoinoye fields of Tomsk
region”.

HEJIEBOE HAJHAYEHHE PABOT

e Axanui W H3yueHHe reoloro-reousnyeckoi
uHpopMmalivH no CHeXHOMY NHIEH3HOHHOMY
yHacTKy Ha ocHoBe nepeuHTtepnperanua MOI'T-
31 (253.34 ke.xm), 2]1 (we menee 1136 mor.km)
H JAPYTHX JOCTYIHBIX [EONOro-reo(u3MyecKux
JAHHBIX, 4 TaKKe MNaHHBEIX 10 KOJNIIEKTOpY,
paszpaboTke, 10654e M T.10.;

e Jlogroroska reonorudeckoil Mojgenn CHeXKHOro
u  JIodiHoro  MectopokaeHud.  OueHka
PECYPCOB, TCONOTHYECKHX H HIBJIEKaceMbIX
3aracos;

e [loarotoBka

HOBEIX THOIPOOIHHAMHYECKHX

PURPOSE OF WORK:

e Analysis and study of geological and
geophysical data on Snezhnoye license
block based on reinterpretation of CDP 3D
(253.34 km2), 2D (not less than 1136 line
km) and all other available geological,
geophysical, reservoir & production data
etc;

e Preparation of geological model of
Snezhnoye and Dvoinoye fields and
estimation of In place & recoverable
reserves/ resources;

e Preparation of hydrodynamic models
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MofAened H BBIOOpP ONTHMABHOW [IPOrpaMMEI
paboT mo JopazeejKe H pazpaboTke CHENMHOTO U
HBoiiHoro Mectopoxaeuuii (oGecrieyrparomieH
3arpysKy rasa juis zasozaa YIIITHID);

@ OHPEJIEJIBHHE H BLIGDp FeoJIoropa3iBeIOYHOro
[IOTEHHANla HAa HCCIIENyEMOM YHAaCTKE, IIpH

HaJTHYHY;
* VYTBEepKIEHHE B TOCYIAapCTBEHHBIX OpraHax
(TK3, IOKP)  npoekTHeIXx  JIOKYMEHTOR,

COAEPIKAITHX ONTHMATBHBIH ¢ TEXHOMOMHYECKOH
H OKOHOMHYECKOH TOYKM 3pEHHS BapHaHT
pazpaboTku Cuexnoro H JBoiiHoro
MeCTOpOXKIEHHH, obecneunuBaroniuii Haubolee
MOJIHOE H3BJIEYEHHE 3a11aCOB YIJIEBOIOPOIOB.

1. BBEJIEHHUE

Heppononesosateniem  CHeXHOro  ydactka  Heap
(mamenzus TOM 12945 HP, sapernctpuposana B PI'®
25.01.2005, per. Ne 3870/TOM 12945 HP) smnsercs
komnanus OO0 «Hopa UMnepuany. JInnensns Beigana
Ha TeofOrMYecKoe H3ydYeHHe, pa3Befky M JoOEIdy
YTIEBOJOPOAHOIO CBIpes B mnpegenax CHexHOro
yugacTka cpokoM g0 31.12.2029 r. JIuneH3us HMEeT
CTaTyC TEOJIOTHYECKOr0 W TOPHOrO OTBOAA C
OrpaHH4YEHHEM TI0 TIYyOMHE [MOAOUIBOH  HMIKHErO
NPOIYKTHBHOIO InacTa. [1nomane yqacTka cocTapiuser
970.8 xm>.

Hanueili 066EM paboT OTHOCHTCS K MECTOPOKAECHHAM
CHexxHoe u  JIBoiiHoe, a TaKKe K CATEIUTHTHBIM
cTpykTypaM / oOBekrtam yuacTtka 77 (IHIEH3HMOHHBIR
yuactok CHeXHEIH).

Bepxnetopckut Haynax (Tlepsuumsiil), kosmexTop,
MpeJcTaB/IeHHEIIH NecYaHuKaMu 10,2, 10,7,
necyanukamMu Tromenckumu; 102! u Baxenockumu
cmanuamu. [lepeuyneii  HayHakckuii  KoJmekTop
HaxoMuTcd B HHTepBange ot 2300 mo 2600 M, mpyrue
NepcleKTHBHEIE O0LEKTHI MMEIOTCS B HHIKHEIOPCKHX
necyanukax (lOs, g, 107) B uurepBane ot 2600 mo
3000 M., ¥ maneo3oiickuMH nnacTaMu. KolmeKTopsl
NPEeUMYINECTBEHHO IJIOTHBIE C [IPOHUIIAEMOCTBIO
<2m/]l 1 nopucToCTEIO 8-14% muomami.

I'pynna xomnanuii Mmnepman DHepmxu peanusoBana
NMUJIOTHYIO Kammanui (Muoroctammiiieie [PII B
JUTHHHBIX TOPH30HTANIBHBIX CKBRKHHAX ) Ha
mectopoxiendn CHexHoe B mepuwon 2014-15rr. ¢
LENBI0  YBENWYeHHS IMPOAYKTHBHOCTH CKB&KHH B

Selection of the optimal development plan
of Snezhnoye (ensuring gas feed to APG
TP) and Dvoinoye fields;

o Identification and selection of exploration
upside from the study area, if any; |

e Approval of the design documents by the
regulator (GKZ, CCD) for the
development of Snezhnoye and Dvoinoye
fields, ensuring the optimum technological
and economic option of field development.

1. INTRODUCTION:

The subsoil user of Snezhnoye subsoil block
(license TOM 12945 HP, located in Kargasoksky
district of Tomsk region registered in the Russian
State Geological Fund on January 25, 2005, reg.
No. 3870/TOM 12945 HP) is LLC *Nord
Imperial”. The license was issued for geological
study, exploration and production of hydrocarbon
raw materials within Snezhnoye block for a period
up to 31.12.2029. The license has the status of a
geological and mining allotment with a limited
depth of the bottom of the lower pay reservoir.
The block area is 970.8 km2.

The proposed scope of work encompasses
Snezhnoye and Dvoinoye field and its satellite
structures/prospects from block-77  (Snezhny
license block).

The upper Jurassic Naunak (Primary) reservoir
represented by J;1'2, I;!'2 sands, Tyumen sands; J,!
and Bazhenov shale formation. The primary
Naunak reservoir ranges from 2300 to 2600 m,
further other prospective targets from Lower
Jurassic sandstones (Js, Je, J7) ranges from 2600 to
3000m and Paleozoic formations. The reservoirs
are mostly tight with perm. < 2md and porosity 8-
14 % from the area.

Imperial Energy implemented a pilot campaign
(multistage hydro-fracturing in long horizontal
wells) in Snezhnoye field during 2014-15 with the
objective of increasing well productivity from
tight Naunak sand and also to test the oil flow

2




WIOTHEIX HayHakckux mecdaHHKax,
IIPOBEPKH NOTEHIMANEHOH
OaKeHOBCKMX  cnaHmeB.  TexHOJIOrHA  IIOKasama
o6HaneRuBaIONINE pe3yieTatel C TIOTHBIMH
necuanukaMu (Haynak). JJoGeaa ma uHrxm. CHexHoe
PeryIHpOBANACE 3AKPHITHEM CKBAXKHH, HMEIOMHX
BBICOKHI{ ra3oBblil ()aKTOp BBHMAY BRICOKHX IIaTexkel 3a
BEIOPOCHL. Pacemotpenne MOTHOMACIITAOHOTO
ocBoeHMA CHeXHOTO HrKM. OLIIO OTIOXKEHO JI0
UCIBITAHMS HOBOH TEXHONOTHH ¢  IOCHEIYIOLUIHM
OKOHYaHHeM cTpouTenscTea YIIITHT .

a TaKkKe ana
He()TEHOCHOCTH

B HacTosmiee Bpems mnaHHpyeTcs nojHoMacutabHoe
oceoeHHe CHEXHOro HIKM. NOITANHO C MPHMEHEHHEM
HOBOH TexHoloruu  (MHOrocTammiineile TPII  mo
rHOpHJIHOH TeXHOIOrHuK) ¢ obecrieyeHHeM NOAaYH rasa
Ha YIIIHI. Ha nepeom atame paspaboTku
IJIaHUpyeTcs  NMpoOYypHTE  JBE  rOPH30OHTAIBHEBIE
IKCIUIYATAHOHHEIE CKBOKHHEL M OJHY OIEHOYHYIO
ckpaxcMHy B TeueHue 2020 - 2021 rr. Brnocneactsuu
MJAHUPYETCA  BBIOJIHUTE  NOJHYW — pa3paboTky
CHEeXHOro HrKM. Ha OCHOBE MOJENBHBIX HCC/IeNOBAHKH
(cTaTHYECKHX W JIHHAMHYECKHX) C HCIHOJb30BaHHEM
Bcell cymecTmytomei ceiicmukn 371 (253,34 1,
o6paborannoii B 2013 r. xomnanueii CHOK), celicMukH

271 (we wmemee 1136 mor. xmMm), T'MC, wucTopHH
paspaboTkH H  JIpyrHX JaHHRX 1o o0JacTH
HccneqopaHusa. B uccremoBaHme Takke  BOHAYT
nocneauHe nepepabotanHeie  kommaHuelt Lumina
Geophysical aKTyaspHEIE JaHHEIE BEICOKOI'O

paspemennsa mo ydactky CHexubii - 105 xm> PSTM
(BpeMEHHAI MHTPAIIHA A0 CYMMHPOBAHHSA).

B macTodmee BpemMs  miaaHHMpyeTca — OOHOBHTE
re0NOrHYECKyI0 MOIENk 110 JHIL. yJIacTKy 77, BKIIOYAs
MmecTopoxkaenusa CHexnoe u [IBoiiHoe, M YTBEPIMTE
ONTHMATEHYIO CXEMY [oJHOMacIuTabHoll pa3paboTkH
HrKM. CHexxHoro ¢ ofecrniedyeHHeM exkeroJHoil JOOBITH
raza Ha YIIIIHI' Ha ypoeHe mpoexTtHoli MommocTu 90
MIJTH. M2/TOI.

Hccnenopanne HeoOXOQMMO TpOBOAHTE IO  BCEM
OPOAYKTUBHBIM IOPCKHM ILIACTaM M IepCHeKTHBHEIM
(noTeHUHANTEHEIM) IIIIACTAM.

2. COCTOSsHHE 3AIIACOB U PASPABOTKH
MECTOPOXIEHU

potential of Bazhenov shale. The technology has
shown encouraging results from tight sands
(Naunak) reservoir. The production was regulated
from Snezhnoye field having high Gas Oil Ratio
(GOR) due to high emission charges. Considering
the same full field development of Snezhnoye
field was deferred till testing of new technology
followed by construction of APG utilization plant.

Now full field development of Snezhnoye field is
planned in phased manner with application of new
technology (multistage hydrocracking by hybrid
technology) ensuring gas feed to APG plant. In its
1" phase of development, two horizontal
development wells and one appraisal well are
planned to be drilled during 2020-2021.
Subsequently, a full field development of
Snezhnoye field is planned to be firmed up based
on the model studies (Static & dynamic) by using
all the existing 3D seismic (253.3 SKM;
reprocessed in 2013 by CGG), 2D seismic
(minimum 1136 LKM) data, well logs, production
and other relevant data sets. The study to also
incorporate the latest reprocessed state of art- high
resolution 105 SKM PSTM data of by M/s
Lumina Geophysical from the Snezhnoye area.

Now it is planned to update the geological model
of block -77 including Snezhnoye and Dvoinoye
field and firming up an optimum full field
development scheme of Snezhnoye field ensuring
annual gas feed to APG plant upto its designed
capacity of 90 MMm?/year.

The study shall be carried out for all Jurassic pay
zones and other prospective (or upside)
formations.

2. FIELD DEVELOPMENT & RESERVE
STATUS:




Mecropoxnenus CHexnHoe u J[BodHoe HaxomaTca B
npejenax n.y. Ne 77 u B 1anHoe BpeMs Ha HHMX BeZETcH
noOera;

o CHexHoe MecTOpoxIeHHMe OTKpETO B 1985
rogy. Beero npoGypeno 49  cipaxuH
(pazmuuHEIX Kareropuii ). HedrerazoHocHOCTE B
OCHOBHOM CBsI38Ha C OTJIOKEHHAMM HAYHAKCKOH
CBHTEL 3aMackl [0 MECTOPOIKACHHIO:

«  VreepaeHHsie 3amackl HedTa mo 10,
kateropua A+BI1+B2: reom. — 19369
TBIC. T, HAYANbHBIE H3BIEK. — 6198 ThIC.
. o

= VrpepxknaeHHble 3amackl Hedtu mo [0
kareropuu A+B1+B2: reon. — 5076 1hIC.
T, HavansHble H3BneK. — 1015 Thic. T.

o Jlpoiinoe MecropoxjieHne oTkpeiTo B 1986
rofly, IPOMBIIIIEHHOE 3HAYEHHE MMEIOT IJIACThI
F01(1-2) n FO2(1). Beero npobypeHo 7 cKBaxuH
(pasnu4HbIX KaTeropui). 3anackl
MECTOPOXKACHHIO:

* VTBepikIeHHEIe 3amackl HedTH mo 1012
kareropuu A+B1+B2: reon. — 1919 T1hic.
T, HAYAJILHBIE H3BIEK. — 764 THIC. T.

+  VTeepxnenunie 3anacel Hedtu mo [0’
kateropur A+B1+B2: reon. — 1184 ThIC.
T, HAYAJILHEBIE H3BNEK. — 328 ThIC. T.

mo

[Ipeanaraemoe rpynnoit  xommanuir =MD
HHTErPHPOBAHHOE reosIoro-reo(U3HIEcKoe H
MOZENBHOE HMCCNEIORAaHHE BKIIOUAET HM3ydeHHe 253.34
KM’ ceifcMo-gaHHeIX 3]] (0bpaboTaHHBIX KOMMaHHEH
CHOK B 2013 romy (Bpem. ® rimyb. MHIDP. [0
cymmupoBahMs) # 105 kM’ (BpeM. Murp. 10
CYMMHpOBaHHA oT komnaunuu Lumina, 2020 r.), a Takxke
He menee 1136 mor. xm. MOI'T-2]I, cobpaHHBIX B
nepuon ¢ 1983 nmo 2009 rr. mo MECTOpPOXKIEHHAM
CuexHoe, [|pofiHoe, no JuMHEH NIIOIANH H B Ipeaenax
JTHIEH3HOHHOr0 yyacTka Ne77,

3. HOPSIOK I'EOJIOI O-TEO®U3UYECKHAX
MCCJENOBAHUM

o Ilerpodmanyecknit ananmus

Currently Snezhnoye and Dvoinoye fields are
located within block-77 area and are under
production;

» Snezhnoye field discovered in 1985 mainly
producing from Naunak reservoirs. A total of 49
wells (all category) drilled from the Snezhnoye
area with following reserves;

- Approved oil reserves of Ii'? of A+BI+B2
categories: OIIP - 19369 thousand tons, initial
recoverable - 6198 thousand tons.

- Approved oil reserves of Jo of A+B1+B2
categories: OIIP - 5076 thousand tons, initial
recoverable - 1015 thousand tons.

» Dvoinoye field discovered in 1986, producing
from J,'? & J2! reservoirs. A total of 7 wells (all
type category) drilled from Dvoinoye area with
following approved reserves;

- Approved oil reserves of J\'? of A+BI+B2
categories: OIIP - 1919 thousand tons, inmitial
recoverable - 764 thousand tons.

- Approved oil reserves of Jo' of A+BI1+B2
categories: OIIP - 1184 thousand tons, initial
recoverable - 328 thousand tons.

The proposed integrated G&G and model study by
IE is planned to consider 253.34 sq.kms of 3D
Seismic data (Reprocessed by CGG during 2013;
PSTM & PSDM) and 105 SKM of PSTM data (by
Lumina in 2020) and 1136 line km (minimum) of
CDP 2D, executed from 1983 to 2009; covering
Snezhnoye, Zimnyaya, and Dvoinoye area within
license block #77.

3. G & G WORKFLOW:

e Petro-physical Analysis

[ MHTCI‘pHpOBaHHaﬂ HHTepIIpeTaIHs . Integrated Seismic data interpretation
celCMHYeCKHX JIAHHBIX, BKITFOUAIOIIAS involving structural mapping, Seismic
4
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CTPYKTYpHOE KapTHPOBaHHE, aHAITH3
CEHCMHYECKHX  aTpuOyTOB, ceHCMHYECKYIO
HHBEPCHIO  JI0 CYMMHpOBaHHS H  [IpPOYHE
MOAXONAIINE  METOABI Ui ONpeneleHHS

XapaKTePUCTHKH INACTOR M VISl ONpPENCICHHS
(haumit ¥ pPasHOPOJAHOCTER KONIEKTOPOB B
BBICOKOM pa3spellieHHH - UX TOPH3OHTAIBEHOTO M
BEPTHKAJILHOTO paclpe/ie/ieHus, NHTOIOTHH H
pacnpeieneHus QIIIOH/IOR.

Ceticmugeckue JaHHbBIE OTIIPABJIAOTCH
[Togpamauxky B pgBa srama.  [Toapo6uas
uHpopMauna npemoctaBieHa B [name 5.3,
I'EOPH3UYECKOE UCCIIEJOBAHUE
(CEUCMHKA).

ITogroroBka reonorugeckoii Mosenu CHEXHOTO
u  [JlpoliHoro  MecTopoxjeHuil,  oOIEHKa
NEepPCIeKTUBHBIX  yuacTKoB Ha  CHexHOM
NMHULIEH3HOHHOM y4acTKe;

INoncuer/nepecuer 3411aCOR FOpPCKOTO
IpPOJYKTHBHOTO miacTa CHexHoro

MECTOpPOIKIEHHS, BaxkeHOBCKOHA cBHTHL 012 u
1012, 102! mo JIsoitnomy mectoporkennio) Bo
BpeMS HCCIIETOBAHMA HapsAIy G
NEePCIIEKTHBHBIMU Pecypcami, PH HX HaJHUHH.

ObGocHoBaHHE  eqUHO cTpaturpaduyeckoi
uHaekcauun gna  CHexxHoro u  JIBoiiHOro
MECTOPOXKAeHHT (ecim MepenHIeKcalus

Heobxo0/uMa);

IlogroToBka THAPOIMHAMHYECKHX MOICHeH U
BEIOOp ONTHMAaNbHOH mMporpaMMel padoT IO
Jlopaspejike " pazpaboTke CHexHOro
MEeCTOPOKIEHHI (obecneueHne  3arpys3Ku
VIIITHT" 3apopma mo npoektHod MomHOcTH 90
MIH. M3/rog) u JIBOHHOro MeECTOpOIKIEHHIL,
Hapsaay c HOJrOTOBKO# IPOEKTHO-
TEXHOJIOTHYECKHX [OKYMEHTOB Ha pa3paboTKy
Cuexnoro u  JIBOHHOrO MECTOPOIKIEHHUIA,
BKIIOUAKOIEro B cebs paspaboTKy KOMILIEKCa
MEPOIPHATHH, HANPABIEHHBIX HA MOCTIKCHHE
MakCHMallbHO  BO3MOXHOro  KoagduuHeHTa
uspneyends YBC 1nmo  MecTOpOXKIEHHSIM.
PaipaboTka MepompHATHH, HaNpaBIEHHBIX Ha
COBEPIICHCTBOBAHHE CHCTEMBI paspaboTKH H
noseilleHHe ee  sdpdexrHBHOCTH;  pacuer
TEXHOJIOTHYECKHX noKasaTesnci c
HCTOJNIB30BAHHEM TeoNIOro-rHAPOIHHAMHYCCKUX

attribute analyses, Pre- stack Seismic
Inversion and any other suitable
techniques for reservoir characterization
of pays to map high resolution reservoir
facies and heterogeneities; their lateral
and vertical distribution of lithology and
fluid distribution.

The seismic data will be provided to the
contractor in 2 stages. The details are
provided in  chapter 5.3 ie
GEOPHYSICAL STUDY (SEISMIC).

Preparation of geological model of
Snezhnoye and  Dvoinoye  fields.
Assessment of perspective resources on
Snezhny license block;
Calculation/re-calculations of reserves in
the Jurassic pay formation of Snezhnoye
Bazenov, Ji' and Dvoinoye J;!2, J;! fields
as per the study along with prospective
resources, if any.

Justification of a single stratigraphic
indexation for Snezhnoye and Dvoinoye
fields (if re-indexing is required);

Preparation of hydrodynamic models and
Selection of the optimal work program for
the additional exploration and
development of Snezhnoye (ensuring gas
feed to APG plant to its design capacity of
90 MMm3/yr) and Dvoinoye fields; along
with  preparation of design and
technological  documents  for  the
development of Snezhnoye and Dvoinoye
fields, which includes the development
concepts aimed at achieving the maximum
possible coefficient of hydrocarbon
recovery for fields. Development measures
aimed at improving the development
system and increasing its effectiveness;
calculation of technological indicators
using geological and hydrodynamic
models of reservoirs and economic
evaluation of the considered development
options;




MOJEneH NIacTOB W JKOHOMHYECKAT OIEHKA
pacCMOTPEHHBIX BAPHAHTOR pazpaboTky;
[ToAroTOBKA pazsNUYHEIX CLEHAPHER Pa3BHTHS
Ul NPOAYKTHBHEIX 30H THOMEHCKOHW CBHTEI H
HEOCBOEHHBIX IIPO/IYKTHBHBEIX 30H BACIOTAHCKO
CBHTBL, 3al0JIHEHHE MECTOMONOKEHHH [IId
OPOAYKTHBHBIX 20H M TMOATOTOBKA HX TEXHHKO-
IKOHOMHYECKHH OLIEHKH.

YTBepkieHHe B TOCYHApCTBEHHBIX OpraHax
IPOEKTHOIO IOKYMEHTAa (I'K3, LIKP),
coepiKalero ONTHMANBHBIH c
TEXHOJIOTHYECKOH W 3KOHOMHYECKOH TOYKH
3peHHsl BapuaHT pa3paboTKH MEeCTOPOIKIEHHH,

obecrneyrparoLIi Haubonee MOJIHOE
H3BJICYEHHE 3aM1acoB YTIIEBOI0PO/IOE.
Onpenenenue HOBBIX

nepCHeKTHBHBD{/HPOHYKTHBHBD{ MIaCTOBERIX 30H
JJIA pasBe/ikd H O ONpedeneHHs IPHOPHTETOR
JJIA HCIIBITAHHS CKBAYKHH.

DHPEJJ,EHEHHC IMOTEHIHaIa Ha INIomani
HCCJICTOBAHHA.
4. HAJITMYUE JAHHBIX:

[Tnomane mokpeiTa celicMuyeckuM aaHHbiMH MOI'T-
30 u MOI'T-2]I ymosnerBopHTENsHOrO KavecTsa. B
uccnenyemMol obrmactu npobyped psn pa3sBeNOYHBIX H
3KcIuryaralMoHHeix ckpaxuH. Q00 «Hopan UMmnepunany
BlIaJIeT H MOXET TPEIOCTABHUTE CHENYIOIIHE JAaHHBIE,
oTHoCANHeCH K CHeXHOMY LY.

3D xy0 celicMHYecKMX HaHHBIX (BpEeMEHHas |
rnyOMHHAAs MHTpalMs [0 CYMMHpOBaHHS) IIO
Crexxnomy ®u JIBOMHOMY MECTOpPOIKICHHUSIM,
3uMHei IJI0Ia 1M, nepeobpaboTaHHEIH
xomnanuedi 000 «CXOK-Boctok» B 2013 romy
B oObeme oxomo 253.3 KB.KM C MOMOIIBIO
yBA3KH 3 pasHex 3D kyGos. B Hero BxomsT
PSTM, PSDM, ky6 ckopocTeii H cecMOrpaMmel
OrT

Oxono 1640 nor. kM 2]] celicMHYECKHX NaHHBIX
(ne menee 1136 mor.kM yIOBIETBOPHTEILHOTO
Ka4ecTBa JJIs HHTEPIPETALHH);

KapoTaxible nanHple 1O TpHOTH3HTENLHO 57
CKBAKMHAM, BKIIOYAS TOPH3OHTANBHEIE U
BEepTHKAIbHEE, B hopmare LAS;

I'MC ¥ McclieIoBaHHS KEPHOBOIO MATEpHANIA;

Prepare various development scenarios for
all pay zones in proposed work area and
infill locations for producing pays with
their techno-economic evaluation.

Approval of the design document (GKZ,
CCD) by the regulator, ensuring the most
complete recovery of oil and gas reserves
along with optimum technological and
economic option of field development.

To identify new prospects/ sweet spots for
exploration and priorities prospects for
well testing.

Evaluate upside potential in the area of
study.

4. DATA AVAILABILITY:

The area is covered by CDP 3D and 2D seismic
data of satisfactory quality. A number of
exploratory and development wells have been
drilled in this area. The following data relating to
Snezhnoye license block is available with Nord
Imperial and will provide for the study:

Approximately 253.3 skm of 3D of
seismic data covering Snezhnoye,
Dvoinoye fields & Zimnyaya area,
reprocessed by CGG-Vostok in 2013 by
pre-stack merging of 3 different 3D
volumes. It has PSTM, PSDM, Velocity
cube and CDP Gather data.

Approx. 1640 line km 2D of seismic data
(minimum scope to interpret 1136 line km
of satisfactory quality data);

Logging data for approx. 57 wells
including vertical and horizontal wells in
LAS format;

Logging and core studies reports.

Testing data for drilled wells available at
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¢ Umerommxeas B 000 «Hopn Wmnepuan»

~ marepuanos I1I'M npo6ypeHHBIX CKBAKHH;

e DByayr npemocTaBieHBI MApKepB/TOUKH MO
BHIOPAHHBIM CKBKHHAM [0 H3MEpPEHHOH U
abcomoTHOH riyOuHE;

e Jlannrle Mo [g00BIME W HACHETAHHIO BeeX
JNOOBIBAIONIMX  CKBMKWH  noOBBalOIIEro H
HarHerarensHoro ¢ouaa mno CHeXHOMY ®H
JIBOHHOMY MECTOPOIKIEHHSIM;

¢ JlanHbIE H OTYETHI 110 THAPOPA3PEHIBY CKBAKHH.

e OrtyeTrl N0 NOJIcueTy 3amacos, JITCP;

e [lpn nHeobxomuMocTH OYAyT mNpPENOCTABIEHEI
JONOJHHTE/IbHEIE MATePHAIB/ IaHHBIE/OTYETEL

€ LENBIO NOBEIIEHHA  CEHCMHYECKOTO
pazpermenns AaHHbiXx PSTM B nHosbpe 2020 r. 105 xs.
kM 3D celicmMuyeckux pmamHunix CHeXHOR mIomanH
(koTOpast ABNAETCS YACTBIO YHACTKA, ONPEEICHHOTO
BEIIIE B MYHKTe &) OBUIH MepejiaHkl KoMnanau Lumina
Geophysical i coenmamuauposannoit  06paboTk.
Lumina TOBEICHT  paspemaioiyio  crnocobHOCTE
ceticMuueckux JaHHelx PSTM, a Takke mpemocTaBHT
CIenyIomHe KyOLl HHTepIpeTalHH:

- Kybel jemackupOBaHHBIX MOJTHOMOJOCHBIX
HUMICAAHCHEIX  JAHHBIX  BRICOKOrQ  paspelieHms
(mampumep, 135 I'n, 225 I'r u 300 ).

- GanuaneHele KyOs! H KyOLI GIIOHIOB.

- JlanHBle  cheKTpanbHON  JIEKOMIO3HIMH
BBICOKOTO pa3pelneHHus!
- Bece o3Tu  gaHHBIe, BKMOYAE OT4ET W

npeseHTalu0 kommanuu Lumina Geophysical, 6ymyr
NpPENOCTABICHE TOJAPSAYHKY B KAueCTBE HCXOMHBIX
IAHHBIX.

. Jio6rie JIOTIOJIHU TEIEHBIE
nanHele/HHGopManus/oT4eTsl, goctynusie 000 «Hopa
Hmnepuan» B Xoae HecleqOBAHHA.

5. IETAJIbHBI OFLEM PABOT:

[Tompobusrit 06beM paboT Ans nNpoBefeHHs Pas3IHYHbIX
HCCeO0BaHHH OIHCaH HIKE.

5.1. TEOJIOTHYECKOE U3YUYEHHE

e (C6op, obpaloTka, amamH3 M HHTEpPNpETAlUs
BCeH HMeloleHcs reosloro-reo(pu3MyYeckol u

Nord Imperial LLC;

e Markers/points will be provided for
selected wells by MD and TVDSS;

¢ Production and Injection data of the
producers and injector well stocks of
Snezhnoye and Dvoinoye fields;

e Hydro fracturing data and
available;

s Reports on the calculation of reserves,
Addendum to the Field Development
Plan;

e Additional materials/data/reports will be
provided if necessary.

reports

In Order to enhance the seismic resolution of
PSTM data of 105 SKM of 3D Seismic data of
Snezhnoye area (which is a part of the area
defined in ‘a’ above) is under special
processing by Lumina Geophysical. Lumina
will enhance the resolution of the PSTM
seismic data and it will also provide the
following derived interpretation volumes:

+ High-resolution de-masked full-band
impedance volumes (e.g 135Hz, 225Hz &
300Hz)

= Fluid and facies probabilities volumes

= High-resolution spectral decomposition
outputs

« All these data including the report and
presentation from Lumina Geophysical will be
provided to the contractor as inputs.

Any additional data/information/reports available
with Nord Imperial during the study.

5. DETAILED SCOPE OF WORK:

The detailed scope of work for different studies to
be carried out is as follows:

5.1. GEOLOGICAL STUDY

e C(Collection, analysis and interpretation of
all the available geological, geophysical,
Production and technical data and reports

7



TEXHUKO-TEXHOJOrHYeckol HHpOpMAIMH  TIO
IPOAYKTHBHEIM mnacTaM CHexHoro u [IBoiiHoro
MECTOPOMKICHHIT;

@opMHpoBaHHe ©0a3 [JaHHBIX HAa  OCHOBE
MOJYYEHHOH TI'e0JIoro-hH3uyecKoi W TEXHHKO-
TEXHOJIOTHYECKOH HHpOpPMAIMH 10 KaXKIOMY
MECTOPOIKACHHIO OT/IENBHO;

AHANMH3 [MaHHBIX KepHA, NAHHEIX KApoTaXa M
Pe3yNLTATOR MCTIBITAHUI CKBAKHH.

HerancHas KOppesius NPOAYKTHBHBIX
[JIACTOB, BBIZENeHMe O0OCHOBaHME pAacYETHRIX
OTMETOK H 00BekToB. PacmpeneneHue Kaxmoro
KOJUIEKTOPa IOMKHO OBITE MOATOTOBIEHO H
060CHOBaHO.

Paspabotka 1 ofocHoBaHHe meTpOHIHUECKOTO
H METOAMYECKOTO 00ecneyeHHs HHTEpIpeTallHu
panabix 'HUC ¢ nespro BEIOENEHHS KOTIEKTOPOB,
OMPECIIEHHA MO/ICYETHRIX 1apaMeTPOB;
ObocHoBaHHe MOJICUETHEIX IapaMeTpoB
3anexkell Mo pesynpTaraM HMCCleJOBaHHH KepHa,
untepnpetanuu ['MC, uccnenopanmii CKBasKUH U
IUIACTOB, HCCIEI0BAHMI MIaCTOBRIX (DIIOHOB,;
PexoHCTPYKIMA cpedbl OCAJIKOHAKOIUIEHUS HA
OCHOBE KOMIUJIEKCHOTO aHanuza JaHHBIX, A&
HMEHHO, HCTOPDHH  Da’BHTHA  CTPYKTYpHL,
TEKTOHHKH W CEJUMEHTOJIOTHYECKHX CBOMCTB,
MONMY4EHHEIX M3 JaHHBIX KepHa, IOPUCTOCTH H
NPOHHALAEMOCTH TJIACTOB.

OueHka BepTHKaNbHOH M TOPU3OHTAILHOM
HelnpepEIBHOCTH KOJIJIEKTOPOB c
HCIONE30BAHHEM CKBAKHHHEIX M CeliCMUYeCKHX
OaHHEIX TMYTeM MpoBeIeHHS HHTepIpeTalun
(aumii.

Onucaunue KOJIIEeKTOpa c MIOMOIIBLIO
reoOMOJICTHPOBAHKS CBOMCTB KOJMIEKTOpa W MX
pacrpeneneHus B CKBaXKHHE " Ha
MEKCKBKHHHOH 001aCTH NyTeM HX CBEJIeHHS C
pe3ylbTaTaMH celicMHYeckol HHTeprnpeTaluy H
HHBEPCHH U OIpeAe/ICHHS 30HEI MAKCHMANEHOTO
HeTeHaCEIIEH S KOJIEKTOPA.

O6ocHopanne pacu&THBEIX TI@paMeTpoR 110
MECTOPOKIEHHAM Ha OCHOBE pPe3yNLTATOR
HCClIe[IOBaHHM KepHa, HHTepnperauun [MC,
HCCNIEOBaHMH paboTEl CKBAXHH, KOJUIEKTOPOR,
II4cTOBBIX (IIOHMIOR, Pe3ysIkTATOR HHBEPCHH W
HHTEPIPETAIMH  ceHCMOJaHHBIX, a  TaKxe

from Snezhnoye and Dvoinoye fields;
Preparation of databases w.r.t geological,
technical & technological information for
each field separately;

Analysis of core data, log data and well
testing results.

Detailed correlation of pay zones,
discrimination and  justification of
reservoir units and objects of calculation.
Distribution of each reservoir unit should
be prepared and justified.

Development and  justification  of
petrophysical and methodological support
for the interpretation of logging data in
order to discriminate reservoirs, determine
the estimated parameters;

Justification of the estimated parameters of
the fields based on the results of core
studies, well log interpretation, well and
reservoir studies, formation fluid studies;
Reconstruction of depositional
environment on the basis of complex data
analysis viz. structural history, tectonics,
and sedimentological properties derived
from core data, porosity and permeability
properties of the layers.

Assessment of vertical and lateral
continuity of reservoirs using well and
seismic data by carrying out high
resolution facies interpretation.

Provide reservoir description by geo-
modelling of reservoir properties and their
distribution at well and in inter-well
domain by integration with seismic
interpretation and inversion results and
delineate reservoir sweet spots.

Justification of the estimated parameters of
the fields based on the results of core
studies, well log interpretation, well and
reservoir studies, formation fluid studies,
seismic interpretation and inversion results
and delineate reservoir sweet spots;




BEIIeNIeHHe Haubolee MepCneKTHBHBIX wacTel
KOJLIEKTOpa.

¢ (b6peMHas OLEHKAa TeoJIoTHYecKHMX H obmmx
obsemoB  yrneeomoponoe cormacHo CVYPH
(cHcTeMBI ympaBlneHWst pecypcaMH HeTH) C
aHanu3oM HeompejeneHHocTd 1o (P10, P50 u
P90) (umu mo 3KBUBATEHTHOH METOJOJIOTHH,
ucnone3yeMoi B Poccuiickoit  ®epepaiun)
NOJDKEH  OCHOBBIBATRCA  Ha  (DH3HUeCcKOH
peanu3aliy, a TaKkKe Ha pacueTe KoadhuinenTa
H3BIIEYEHHUA /I KAKIOT0 KOJUIEKTOPa;

o (OO0ocHOBaHHE KATETOPHHHOCTH 3aIIaCOB;

o [lomcuer reoIOTHYECKHX 3AIIACOB
YIII€BOIOPOOOB;

e (paBHEHHME BHOBL [OJICYHTAHHBEIX 3aMacoB ¢
YHCIAMMMHECA Ha ['ocynapcTeeHHoM Oanance H
C 3amacaMi, yTBepykaeHHbIMH paHee B [K3.

5.2. TEO®U3IUYECKUH AHAJIU3 (THC)

e Jlogrotoska Oa3el JjanHHbIX (cBop, aHamu3,
0OHOBICHHE BXOAHOM HHpOpMALHH).

e KounTponk KayecTBa M peNaKTHPOBAHHE TaHHBIX
'MC (BrmOYas COMOCTABJICHHE H KOPPESLHIO
UCXOTHBIX KPHBEIX, aHanu3 Ka4yecTBa
KanmuOpoBKH NpuGopa, KOPPEKTHPOBKY KPHBBIX,
B TOM YHCIIE JUUId 30H MCCIIEIOBAHHS, COCTOAHHE
CTBONA CKBa)XHHBI) 1O BCEM CKBa)XKHHAM
TMHIIEH3HOHHOTO y4yacTka CHexHoro.
O6uopnenne  obmiero  ypoBHS  METO/OB
3aMUCAHHEBIX I'cC C HCIOJIE30BAHHEM
nabopaTOpHEIX  HCCNEIOBAHMI  KepHa M
CHHTE30M HEJIOCTAOIIHX KPUBEBIX
AKYCTHYECKOTO M IUIOTHOCTHOTO KapoTaxa.

e Uurepnperanus manHeix [MC nortouedHsM
MeTomoM (HempepelBHO MO paspesy HIH
KPYTIHOMY HHTEPBATY-KOMIUIEKCY) c
[IpUMEHEHHEM JNETEPMHHHCTHYECKHX u
ONTHMH3ALHOHHBIX (BEPOATHOCTHRIX) METOJOB C
NpHBICYEHUEM BCeH HMMEIOIIEncs HHpopManuu
(MaTepHallOB IO JIMTONOro-neTporpadHyeckomy
H3Y4eHHIO KepHa, neTpodH3InYECKUM
HCCIIEIOBAHMAM 00pAa3l0B C ONpPEHENeHHEM HX
(UIETPAllMOHHO-EMKOCTHBIX CBOHCTB, 4 TaKke
pe3yNnLTaTOB  MCHbITaAHHEE #  onpobosaHuii
CKBaXWH) 110 METOJHKAM, COTIACOBAHHBIM C

¢ Volumetric assessment of geological and
total hydrocarbon volumes as per PRMS
(Petroleum  Resources  Management
System) with uncertainty analysis (P10,
P50, P90 etc) and Russian system of
reserve estimation and classification and
based on physical execution and
calculation of recovery factor for each
reservoir;

¢ Justification of categorization of reserves;
Calculation of geological reserves of HC;

e Comparison of newly calculated reserves
with those booked on the State balance of
reserves and with reserves previously
approved by the State Reserves Committee
(GKZ).

5.2. GEOPHYSICAL (Petrophysical/Logging)

e Preparation of a database (collection,
analysis, updating of input information).

¢ Quality control and editing of logging data
(including matching and correlation of the
original curves, analysis of the quality of
instrument calibration and correction of
curves, including for the zone of interest
and the condition of the wellbore) for all
wells of Snezhnoye license block.
Updating the general level of well logging
methods using laboratory core tests and
synthesis of missing acoustic and density
logging curves.

e Interpretation of well log data by point-to-
point method (continuously over a section
or a large interval-complex) using
deterministic and optimization
(probabilistic) methods using all available
information (data on lithological and
petrographic core studies, petrophysical
studies of samples with determination of
their reservoir properties and results of
well testing) according to the methods
agreed with the Client (the proposed
methods shall be indicated and justified in
the tender proposal).




5.3.

3aka3uuKoM (mpennaraemeie METOIUKH
HeoOxomuMo  ykasate W obocHOBaTh B
TEHJIEPHOM ITPEII0KEHUH ).

[MoaroTrorka kaporawxseix guarpamMm  (AK,
KpHBBEIX CcOBHra (Vs), NIOTHOCTHOTO) MONs
CeACMHYCCKOH  MHBEpCHH:  peJakTHPOBAHHE
KPHBEIX C  WCIPABICHHEM  HCKAXKAIOLIErQ
adekrta IpO3uit CTBOJIA CKBaXKHHEI,
HOPMAMH3AIHA YPOBHSA KPHBBIX, HOPMalH3allus
IPOMYIEeHHBIX (umm HeKa4yeCTREHHEBIX)
HHTEPBANOB 3aMHCH C UCIOJB30OBAHHEM APYIHX
metonos ['MC;

[IpopecTs neTpodM3nveckuii aHAIH3 B MEIIX
OIIEHKH IIOPHCTOCTH, obbema IJIHH,
HACBILEHHOCTH  (monzaoM, 3 EKTHBHOH
MOIIHOCTH H TOINIIHH MOPHCTOr0 KOINEKTopa B
CKBaXXMHE H o00ocHoBaTh BBIOOP KPHTEPHEB
MOrpaHHYHBIX 3HAYEHHH. YBsa3aTh
nerpodH3IHYECKyIO HHTEPIIPETAIIHIO
(apdexTHBHYIO MOLIHOCTE, MOPHCTOCTB,
HACBILIEHHOCTE) C JIOCTYMHBIMH NAHHBEIMH IO
KEepHY, YTOORI MOJIYIHTE obmryro
NeTpodHINIECKYIO HHTEPNPETALIHIO.
Onpenennts " IPOAHATH3NPOBATE
NeTPO(PU3HYECKHEe THIBI IOPOA, HCIONL3YA
obpaboTanHele  KapoTaku H  HMEKOLIHECH
JaHHBIE [0 KEepHY, 4TOOBI ONPENSTHTE MOOETH
HaCBIEHHOCTH (IIOHIaMH M HOPHUCTOCTH-
NPOHHLIAEMOCTH JI7Isl KAX/IO0TO M3 THIIOB MOPOI.
YBA3aTk MOJIENE NMPOHHIAEMOCTH C OIEHEHHOH
npouriaeMocteio o KB/l no cksakune.
OmnpenenuTe YpOBHH JKHIKOCTH M CpPaBHHMTEH C
HMEIOIIMMHICS  UCIIE[OBAHHAMU  IIIACTOBOTO
HNABJIeHHsl, YTOOBI IOJYYHTE KOHTAKTHl IO
xuakoctd. Cozgate ofmue nerpodu3udeckue
TabJIHIBI A7 KaXkA0# reoNornuecKoi eauHUITE,
onpeeneHHoH 1o cTpaturpaduyecKoi
HHTEPIPETALHH.

[IpenocTaBuTh NONYYEHHBIE pE3YNbTATEI B
TabnuaHoH Qopme (Excel) ¢ obg3aTensHBIM
HCIONb30BaHHeM  (GopMynm I Kakmoid
[€OJIOTHYECKOH eJMHHIIEI, OIpEIeNeHHOH o
cTpaTHrpadHyeckoil HHTEPIpeTalHH.

FTEO®UINYIECKOE HNCCJIEAOBAHUE

e Preparation of well logs (sonic, shear
curves (Vs), density) for seismic inversion:
editing curves for the distorting effect of
wellbore erosion, normalizing the level of
curves, normalization of missing (or poor-
quality) recording intervals from other well
logging methods;

e Conduct petrophysical analysis to estimate
porosity, V-Clay, fluid saturation, net pay
thickness and HCPT at well and justify the
selection of cut off criteria. Calibrate
petrophysical interpretation (net pay,
porosity, saturation) with the available
core data to arrive at the core integrated
petrophysical interpretation.

e Identify and analyze the petrophysical rock
types using processed logs and available
core data to define fluid saturation & poro-
perm models for each of the rock types.
Calibrate  permeability —model  with
estimated permeability from the pressure
transient analysis at well level.

e Identify fluid levels and compare against
available formation pressure tests to arrive
at fluid contacts. Generate petrophysical
summation tables for each geologic unit
identified from stratigraphic interpretation.

* Providing results obtained in tabular form
(Excel format), with the obligatory use of
formulas for each geological unit
determined by stratigraphic interpretation.

5.3. GEOPHYSICAL STUDY (SEISMIC)
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(CEMICMHKA)

» (OcHoBHOIf reoJIorH4eckoi 3aja4ei
NepeuHTeprpeTalHK reoJIOrHYecKHX H
reopU3MYecKHX HaHHEIX SB/ISETCH H3yYEHHE
re0NOrH4ecKoro CTPOCHHS CHexHOro
JMIEH3HOHHOTO  yYacTKa 10  OTPAXKAIOMIHM
TOPH30HTAM MENOBBIX H IOPCKHX IUIACTOB, a
TaKK€ KPOBIH [aneo30s. BelleyKasaHHbIe
paboThl HeOOXOMMMO TPORECTH AJIA YTOYHEHHS
reoOMeTpuM 3aaeXell NpOAYKTHBHBIX ILIACTOB
CHexHoro ®  J[BOHHOTO  MECTOPOXKIEHHIL,
BBIICIICHHE MEPCIIEKTHBHBIX YYACTKOB M BhlJaye
peKOMeH A no [IPHOPHTETHOMY
pa3sBEeNOYHOMY H 3KCIUTyaTalMOHHOMY OypeHHIO.
Macmira6 pabor — 1:25 000 1 1:50 000,

e Pabouuii  mpomecc M0 HMCHONE30BAHHIO
CEHCMHYECKHX MAaHHBIX IPHUBEICH B CIEIYIOLIHX
2 MyHKTAax:

1. CeiicMuueckue  jgaHuple  6yayT
npencTaslieHel B 2 ortana. OOpemmuennsie 3D
Jaunele  (mepeobpaboranneie CGG) Oyoyr
NpeJcTapjeHbl B Hadalle HCCASHOBaHHA, TOTIa
KaK PE3yNBTATEI iD celicMopa3BeKH,
obpaboTanneie Lumina, Syaytr npeacraBneHs! B
TeueHne 1-H Henmenm despans 2021 roma. Bce
celicMHYeCKHe uHTepnperanun  CHexHOro
MECTOPOXKAEHHA (CTpYKTYpHOE KapTHpOBaHHe,
MIOATOTOBKA H30MAaxXHT, aHaluH3 arpHbyToOBR H
amuit  w  T.A)  ByAyT NpoBOAMTRCA ¢

MCII0JIB30BAHHEM celicMHYEeCKoro KybOa,
obpaboranHoro Lumina,
2. CeficMudeckas MHTEpIpeTaLHs

(Barouas  cCTATH4YeCKOE ©M  IHHAMHUYECKOE
MonenupoBaHue) JIBoHHOH IUIOIWAAM [OJDKHA
IIPOBOIUTECS C HCIIOIR30BAHHEM 0OLEIHHEHHOTO
kyba 3D. OpmHako aHaOrHYHLIE HHTEpPIIPETALHH
At CHEIXHOTO MECTOPOYKAEHHS JO/DKHEL GbITh
BEINOJIHEHEl ¢ HCIIONBE30BAHHEM CEHCMHYECKOrO
kyba obpaborannoro Lumina. [lna cosgaHus
KapT Ha ob1em YPOBHE, TPHIBI
OBEPXHOCTH/TOPU30HTOB 110 JIBoiiHOM # 3uMHEH
IUIOINEASM  JOKHEI  ORITE  B3ATEL 3
00benuHEHHBIX  3D-maHHBIX, 06paboTaHHEIX
CGG, a rpugel CHEXHOTO - M3 JAHHBIX,
obpaboranHelx Lumina. 3arem rpuael 2D
ceHCMMYECKMX JaHHBIX OyayT o6BeIHHEHBI C
(yBssanHbMH) 3D xkapramu, 4TOGBI NOIYYHTE
OKOHYATE/ILHBIE CTPYKTYPHEIE KAPTHI HA Pa3HBIX
YPOBHSX NPOAYKTHBHEIX IJIACTOB.

e [lepeunTepnperauns naunerx MOI'T-311, 2],
YBA3KAa MX Mexty coboll M cosmaHue eIMHOTO
MaccHBa.

® The main task of seismic interpretation is to
bring the geological structure/features of

Snezhnoye license block at the reflecting

horizons/key markers of the Cretaceous and

Jurassic strata, as well as at Paleozoic. The

above work should be carried out to clarify

the geometry of the reservoirs of pay
formations of Snezhnoye and Dvoinoye
fields, highlighting promising areas along
with recommendations for priority exploration
and development drilling. The scale of the

work is 1:25 000 and 1:50 000.

o The workflow for the use of seismic data
are given in the following 2 points:

1. The seismic data will be provided in 2
stages. The merged 3D data (CGG
reprocessed) will be provided in the
beginning of the study whereas the
Lumina-processed 3D seismic outputs will
be provided during 1% week of February
2021. All the seismic interpretations of
Snezhnoye field (structural mapping,
isopach preparation, attribute analyses and
facies analyses etc. ) are to be carried out
using Lumina processed seismic volume

2. The seismic interpretations (including
static and dynamic modelling) of
Dvoinoye area are to be carried out using
the merged 3D volume. However similar
interpretations for Snezhnoye field are to
be done using the Lumina processed
seismic volume. For generation of maps at
global level, the surface/horizon grids of
Dvoinoye and Zimnaya to be taken from
CGG-processed merged 3D data and the
grids of Snezhnoye area are to be taken
from Lumina-processed data.
Subsequently, grids of 2D seismic data
will be merged with the (merged) 3D maps
to arrive at the final structure maps at
different pay levels.

o Reinterpretation of CDP 3D, 2D data, linking
them together and creating a single data array.
+ Matching well data with CDP 3D, 2D seismic
materials. Stratigraphic reference of reflecting
horizons and their correlation by area.
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* VYBi3Ka CKBOKHHHEIX IAHHBIX C CEHCMHYECKHMH

MarepuazamH MOI'T-3/1, 2.
Crpaturpaduueckass OpHBA3KA — OTPAKAIONIUX
TOPH3OHTOR H HX KOppensuus M0 IUIOLIAIH.
OfocHoBaHME  KOPPEKTHOCTH  BBUIOJHEHHOH
NPHBA3KH IYTEM O/JHOMEPHOTO CEHCMHYECKOTO
MOICNHPOBAHHUA,  M3yueHHs  (QOpMUpPOBAHHA
OTPXKECHHH OT penepHBIX TpaHWIl, aHAIH3a
H3MEHEHHA HHTEPBAIBHEIX CKOpPOCTeH, a TaK xe
aHalM3a IHTOJIOTHH pa3pesa.

Veaska MOI'T-31I, 2JI co ckBaXKHHHBIMH
NAHHBIMH (yBsi3ka ceiicMHUeCKHX co
CKBKHHHEIMH JAHHBIMH) H MEKCKBAXKHHHAN
Koppenanus. CocTaBlneHHe KOppesLHOHHBIX
CXeM I10 CKBaXKHHAM.

CrpyxrypHas HHTEpPIIpETAlHS BCEX
CEHCMHYECKHX MapKepoB M ypoBHell YB ¢
0coObIM  aKkOeHTOM Ha KaprorpadupoBaHue
DYCIOBEIX  TecHaHBIX Tell H  Oeperoreix
OTIOMKEHHIA.

MuaTtepnperanss pa3/ioMOB, IPHPA3TOMHEIX 30H U
30H TpemHHoBaToCTH. OOOCHOBAHHE BBIACIICHHS
pasIoMOB IpPH [OMOIIH Ky0OB H  cpe3oB
ceiicMH4eckHX arpubyTtoB (Variance, ANT
tracking, Chaos u T.11.).

Hurtepriperallus TOPH30HTOB H CTPYKTypHas
HHTEpIpeTaLus o BCEM OCHOBHBIM
CEHCMHYECKHM  ONOPHBIM  TOPH30HTAM W
HEe()TEra30HOCHBIM YPOBHSIM.

Tectupopanue u 06ocHoBaHME BLIGOPA METOAMKH
CTPYKTYPHBIX MOCTPOCHHH. [Moaroroeka
CTPYKTYPHEIX TTYOMHHBIX KapT [0 BCEM IJIACTaM
OTAENBEHO ¢ 0Df3aTeNnbHEIM — BKIIIOYEHHEM
paznomos. IloJiroToBka BpeMeHHBIX KapT H
IJIYOMHHBIX KapT IO BCEM IUIACTaM OTHEIBHO C
00s3aTe/IbHBIM BKITIOYEHHEM pAa3OMOB. AHAIH3
TOYHOCTH CTPYKTYPHBIX MOCTPOESHHIH.
IToaroToBKa KapT M30XPOH M H3ONAXUT UL BCEX
CIIOEB OTIENLHO.

Ananuz celicMuYecKux atpubyToB H
XapaKkTepUCTHKA fjacta Ha OCHOBE
CeHCMHYECKHX aTpHOyTOB (cpenHeKBagpaTHYHEIE
aMIUIMTYZBI, Sweetness, MIHOBeHHEIe (haskl,
MTHOBEHHEIC YacTOTHI, l-, 2- TpOU3BO/IHEIE
BOITHOBOTO TIONA M 7Ap.) B HHTEPRANAX IUIACTOB C
Nokazanuoli HedreHocHocTRO (CHexHOE M
IlBoliHOE MECTOpOXIEHHUS) H NEPCIEKTHBHBIX
06sexToB. HeoOxoquMo BEIIONHUTE OTAENBHO HA
CHeXXHOM MeCTOpOXJeHuM mns maacTos  HOp !,
102 10° u 1n HEoOX0IMMO OCBETHTE
OPOAYKTHBHBEIA 110AC He(TAHOH 3alexu U
NPOAYKTHBHEIE He(TAHBEIE 30HBI [0 BCEM
NPOAYKTHBHEIM OTIOKEHHAM.

Justification of correctness of the performed
matching by means of one-dimensional
seismic modeling, studying the formation of
reflections from reference boundaries,
analysis of changes in interval velocities, as
well as analysis lithology.

Calibration of CDP-3D, 2D seismic data with
wells data (Seismic to well tie) and well-to-
well correlation. Making of correlation
schemes for wells.

Structural interpretation of all seismic
markers and hydrocarbon bearing levels with
special emphasis for the mapping of channel
sand bodies and overbank deposit.
Interpretation of faults, fracture and fracture
zones. Justification of fault identification
using cubes and slices of seismic attributes
(Variance, ANT tracking, Chaos etc).
Horizons  interpretation and  structural
interpretation of all major seismic reference
horizons and oil and gas bearing levels.
Testing and justification of the choice of
methods of  structural interpretation.
Preparation of time structure and depth maps
for all layers separately with mandatory
inclusion of faults. Analysis of accuracy of
structural maps.

Preparation of isochron and isopach maps for
all layers separately.

Seismic attribute analysis and reservoir
Characterization based on seismic attributes
(RMS amplitudes, Sweetness, instantaneous
phases, instantaneous frequencies, 1-, 2-
derivatives of the wave field, etc.) in intervals
of formations with proven oil content
(Snezhnoye and Dvoinoye deposits) and
promising objects. To be performed
separately at Snezhnoye field for formations
1Y, 112, and I etc. Reservoir fairways and
“sweet spots” for all the pay zones need to be
brought out.

Performing spectral decomposition of the
wave field and seismic facies analysis
(supervised classification, Strati magic
software or equivalent/analogs) in order to
predict the main types of sections (litho-facies

12
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e BrImONHEHHE  CHEKTPANBHON  JIE€KOMITO3HIIHH
BOJTHOBOT'O OIS M ceficModalnaisHOro aHanmsa
(xouTposeHas Kiaaccudukaims, I[TO Strati magic
HITH 3KBHBAJICHTEI/AHAJIOTH) c LEJIBIO
NPOTHO3HPOBAHHSA OCHOBHEIX THIOB paspesa
(muTOdaHANEHEIX 30H) LENIEBBIX [JIACTOB HA
CrexsoM # [[BOHHOM MECTOPOKIEHHAX, A TAKIKE
MEPCIIEKTHBHEIX 0OLEKTax M B LEJOM Mo Bcell
nnomaas pabor.

IlocTpoerre  komMmnexcHOH  HH3KOYACTOTHOM
HHTETPHPOBAHHON MOZJENH, OXBATHIBAIOIIYIO BCIO
IIoMAaAk, C IIOMOHIBK) T'€0CTATHCTHYECKOTO
nojixeJa €  HMCIONL30BAHMEM CKBaKHHHEIX
JAHHBIX H CEHCMHYECKOH CKOPOCTH.
BrmonHeHHe WHBEpCHH CeHCMMMECKHX NAaHHBIX
OO0 CYMMHpPOBaHHS @OCTe KOHTPOJS KadecTBa
naHHeIX. [locTpoenne (Qu3ndeckoll Mozmenu
TOPHEIX ~ [OPOA I MECTOPOXKIEHHA  C
MCIIOJIB30BAHHEM aKyCTHYECKOTO H
IUIOTHOCTHOTO KapoTaxka. [lposemenue ananusa
ceficMuYecKHuX daruii.

Pacuer kyGom axycTmueckoro wuMmegaHca H

nopucTtocTH.  IIporHosupoBanue  IHTOJIOTHH,
HOPHCTOCTH MW JOPYrHX  NeTpOo(H3HYECKHX
CBOHCTB  TNpPOAYKTHUBHBIX IUIACTOB H WX
IPOCTPAHCTBEHHOT O

NPOAOIDKEHHSA/PACTIPEICICHHS. B IIPOCTPAHCTRE
MEXIY  CKBOXKMHaMH C  HCIONLE30BAHHEM
CEHCMHYECKHX aTpuOyToB Mo Beel IIoL@aim
pabor.

[lporuos CBOHCTB NPOAYKTHBHEIX ILIACTOB
Hsoitroro (1012, 10:') u Crexworo (10;!, 102,
101%) MECTOPOIKIEHHMH (A KaKIOTro IUIacTa
OT[HENBEHO) ¥ TEepCHeKTHBHBIX I[UIACTOB [0
INaHHBIM cercMopassenky, kepHa H I'MC no Bcel
IoHagH pabot:

ITocTpoenue nuTOIOrO-halHanbHO MOJETH MO
OAHHEIM KepHa, reoU3M4ecKHX HCCIen0BaHHMH
CKBaXKHH, celicMopasBenxkn MOI'T-31I, 2/1 ¢
00A3aTeNILHEIM [IPHBIEYEHHEM HMEIOIHXCHS B
HAITHYHH HCCTIeJOBaHHH KEpHa. ITpu
HEOOXOJMMOCTH BBINOJHATE JONONHUTEILHEIE
HCCIIEIOBaHHS MMEIOIIETOCH KepHOBOTO
MaTepHala 3a CUET HCIIOIHHTENH.

BeifBlieHHE H OLEHKAa HOBBIX JIOKAIBLHEIX
NEPCIeKTHBHEIX CTPYKTYPHBEIX H HECTPYKTYPHBIX
OOBEKTOB B MEJOBEIX H IOPCKHX OTI0KEHHAX,
naneozoe. OlEHKA 3amacoB M PEcypcoB M0
oOBEKTaM, BBIJava pexoMeHaamnuii 1no
3AT0KCHHIO  IPOEKTHBIX  PAa3BeJOYHBIX W
MOUCKOBEIX CKBaxcuH. OleHKa IIaHCOB Ha ycmex
W PHCKOB.

zones) of target formations at Snezhnoye and
Dvoinoye fields, as well as at promising
objects from the area of study.

¢ Build an integrated low frequency model

covering the entire area through a geo-
statistical approach using well data and
seismic velocity.

e Carry out pre- stack inversion of seismic data

after QC of data. Build rock physics model
for the field using sonic and density logs.
Carry out seismic facies analysis.

¢ Calculation of the volume / cube of acoustic

impedance and porosity. Forecast of
lithology, porosity and other petro-physical
properties of pay formations and their spatial
continuation/distribution in the space between
wells using seismic attributes for the whole
area of work.

e Forecast of properties of productive

formations of of Snezhnoye (Ji', Ji% J;?) and
Dvoinoye (Ji'?, Jo') fields (separately for
each formation) and promising formations as
per data of seismic exploration, coring and

logging:

e Making of litho-facies model based on the

core data, geophysical well surveys (logging),
CDP 3D, 2D seismic surveys with mandatory
involvement of available core surveys. If
necessary, carry out additional studies of
existing core material at the expense of the
Contractor,

¢ Identification and evaluation of new local

promising structural, stratigraphic or/and
strati-structural objects (leads) in Cretaceous,
Jurassic and Paleozoic sediments. Object-wise
estimation of reserves and resources, issue
recommendations on placement of designed
exploration and prospecting wells.
Assessment of chance of success and
associated risk.

e - fixing faults using the assessment of the
cross-rate coherence of oscillations and the tilt
map of the hardened synphasity axes;

- Geological analysis of the seismic wave
pattern (seismo-stratigraphic, sequence
stratigraphy, seismo-formational,
sedimentation-genetic, paleo-tectonic and

13
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- (MKCHPOBaHME pa3IOMOB ¢ HCIMOJb30BAHHEM
OLIEHKH IOTPACCHOH KOTePEeHTHOCTH Konebanuii u

KapTel HAK/IOHOB [POKOPPETHPOBAHHEIX OCeH
CHH(}pAa3HOCTH;

-  TCONOTMYECKMH  aHanua  celcMHYecKoi
BONMHOBOH  KapTuuel  (ceficMocTpaTturpadus,
CeKBEHTHaA cTpaturpagus,
ceficMOoOpPMAITHOHHEIH,
CeIHMEHTOICHETHYECKHH, NaNeoTeKTOHHYECKHH

W JIpYTHE BUIBI AHaNM3a) OIS U3YYeHUs YCIOBHH
" 00CcTaHOROK 0Ca/IKOHAKOTIEHHS,
IIPOTHOZHPOBAHHS nuTodauHaNTEHBIX
XapakTepPHCTHK IIOPOJ, BBIABICHHS JOKATBHEIX
Ie0JIOTHYECKHX TENl THNA CeTUMEHTAIMOHHBIX
MOCTPOEK H T.IL.;

- DBpiBneHHE H TpacCHpOBaHHE JIOKAIBLHBIX
TEOJIOTHYECKHUX TeJ1, OapbepoR MPOHHLAEMOCTH H
T.II. B IPOJYKTHBHOI TOJNIIE [10 JAHHBIM AHAIH3A
atpubyToR H 0COBGEHHOCTAM pHCYHKa BOJHOBOTO
nons;

- IIporHo3 JMTONOTMH, MOPHCTOCTH H APYTHX
NEeTPOPHIMIECKAX  CBOHCTB  MPOSYKTHBHEIX
IUIACTOB B MEXCKBAXKMHHOM IIPOCTPAHCTRE 10
CeHCMHYECKHM aTpubyTaM Mo Beel IUIOMAH
paboT.

- IlocTpouTe CTpyKTYpHEIE KapTel @i Bcex

cTpaTHrpaduyecKux eJIHHHIL (nnactoB)
OTHENEHO.
- OnpellendTs pacnpejie/ieHHe OPOLYKTHBHOMM
HeTAHOH 3anekM M 30HBl MaKCHMAJIBHOTO
He(TEHAaCHIUEHHA JUIA BCEX MEPCHEKTHBHEIX
Y4acTKOB.

5.4. IF'EOMEXAHUYECKOE
MOIAEJHAPOBAHHUE
Brinonxenue reoMexXaHHIeCKOH OLIEHKH
CKB)KHH Ha OCHOBE HMEIOIIMXCA JaHHEIX
OUIOIBHOIQ aKyCTHYECKOTO KapoTaXka U JAHHLIX
FEOMEXaHHYECKOT0  MCHOBITAHUA  HMEIOLIUXCA
00pa3ioB KepHa.
Onpenenenune ROHEI MaKCHMAIBHOTO
He()TEeHAChIEHHST KepHAa CKBRKMH Ha OCHOBE
pE3yIBTATOR NeTpohH3NIECKOTO "

TEOMEXaHHYECKOro aHanu3a. JlaHHbli amanus
HEOOXO0MMMO TMPOBOJMTE IS  KOJUIEKTOPOB,
paccMaTpHBaeMEIX J11s rposenenus [PIT.

HaTb  OLEHKY  HampsOKeHHOTO  COCTOMHMS
YCTOHYHBOCTH CTROJIA CKBa)XHH,
pexoMeHayeMbIX Jii  mposemenus ['PIT mo
OTHOMEDHOH reoMexanuyeckoi Momens. Ilpu ee
IOCTPOEHHH HCIOJB30BATE JlaHHBIE
reopusnueckux uccnemosanuli cxkeaxun (FUC):

other types of analysis) to study the
conditions and  circumstances  of
sedimentation, to predict litho-facies rock
characteristics, to identify local geological

bodies such as sedimentary and
stratigraphic features etc.;
Identification and tracing of local

geological bodies, permeability barriers
etc. in the pay thickness according to
analysis of attributes and specific features
of the wave field pattern;

forecast of lithology, porosity and other
petrophysical properties of productive
layers in the inter-important space by
seismic attributes throughout the area of
work;

Generate  structural maps for all
stratigraphic units (layers) separately.
Determine distribution of productive oil
deposit and =zone of maximum oil
saturation for all promising areas.

5.4. GEO-MECHANIC MODELING

Perform a geo-mechanical assessment of
wells based on available dipole acoustic
logging data and the data of geo-

mechanical testing of available core
samples.

Identification of wellbore completion
sweet spot based on results from

petrophysical and geomechanical analyses.
This analyses to be carried out for
reservoirs considered for hydraulic fracture
stimulation.

Evaluate the stress state of wellbore
stability of the wells recommended for
hydro-fracturing using a one-dimensional
geo-mechanical model. When constructing
the evaluation, use data from geophysical
survey of wells (logging): the results of
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Pe3yNeTaTel MIOTHOCTHOIO KapoTaya, CKOPOCTH
TPOJOIBHBIX H MONEPEYHBIX AKYCTHIECKHX BOJIH.

* BrImonHWTE aHAHZ YHCTEHHOTO MOJIENHPOBAHHS
OKOITOCKBA)KMHHOM 30HHI, [1O3BOJISIOMIEH
MpoaHalii3upoBaTh nedopmanum CTEHOK
CKB&)KHHBI C YYETOM M3MEHEHHS (HOpPMBI CTBOJA
Npu  CO3/aHHWM  JENpeccHH B  Ipollecce
pa3paboTKH MECTOPOIKICHMUS.

¢ Ilpemioxkurs KOMITJIEKCHBIH NOIXOI,
BKJTIOYAIOIIHH  MOJIENIMPOBAHHE YCTOHYHBOCTH
CTEHOK CTBOJa InpH OypeHHH CKBKHH B
KOJLIEKTOpax CHexHoro " JBoiinoro
MECTOPOINKIEHHH, IMEPCIeKTHRHEIX  Y4acTKax,
paspaboTky peKOMeHIALMHA Ui HecTe[loBaHuit ¢
LeJbI0 pPasBHTHUS MOJXOJOB K MOACIMPOBAHHIO
30H IUIaCTHYeCKMX paedopMaiuMi Ha OCHOBE
TPEXMEPHOTO MOJEINPOBaHHUS
OKONOCKBaXXHHHOH 30HEL

o Ilpenocrasmenne  mporso3a  KPHTHYECKHX
napaMeTpoB B MOMEHT Hawana o0pazoBaHud
KaBepH/oOpylieHHs Mopoasl 1npH  OypeHHH
CKBA)XHH C T'OPH30HTAIBHBEIMH  CTBOJIAMH,
onpefeNeHUe KPUTHYECKOro AaBlCHHSA Ha 3aboe
CKB&)KHHEI, IPHBOJALIETO K
OOpYIIEeHHIO/BEIMBIBAHHIO [ECKA  BMECTE C
IIaCTOROH KHIKOCTEIO.

55. TEOJOrMYECKOE (CTATHYECKOE)
MOJEJIHPOBAHHE

Heobxomumo noctpouth emunyio 3J1 reolorHYecKyo
MOJENs 1Mo BeeH muomane paboT W OTAENBHO [d
mwacros Jeoiinoro (101", F0,! u Cuexnoro 10, 102,
101%), obvenuusmomue pezynpTaTel neTPOH3NIECKOTO
H CeHCMHMYECKOT0 aHANH3a CIELYIOMHM CIIoco0oM:

¢ BrmonHuts cTpaTUrpadHUecKyo,
CCOMMEHTONONHYECKYI0O M JHareHeTHYECKYIO
UHTepIpeTalnH, 4TOOEI OIpeeIHTh

TEOJIOTHYECKHE EOHHHUIEI H QCHOBHEIC 3TIEMEHTEI
yIpaBieHHs KauecTBOM KoJUleKTOpa |
neTpOhHU3HISCKIMHE CBOHCTBAMM.

e [locTpOHTE CTPYKTYPHYIO U CTpATHIPadHUECKYIO
OCHOBY, MCIOJIb3ysl PE3YIBLTATH CEHCMHYECKOTO
AHAIHM3a M TeO0NOTHYeCKUX HHTEpIpeTalui,
YTOOLI OTPa3sHTE BHYTPEHHIOK APXHTEKTYPY H
reOMETPHIO KOJJIEKTOPOER.

e Hcnonp30BaTe COOTBETCTBYIOIIME OH3aHH CETKM
H CXEMY IUIACTOB JUIf aJeKBATHOTO OTPaXKEHUS
MIPOCTPAHCTBEHHOH HEOOHOPOJHOCTH CBOHCTB
koiekropa.  IIpoctpamcreennas ceTKa
pazMepom 50x50 METpPOB JIOJBKHA
paccMarpHBaThed TaM, IE 3T0 HeoOX0aUMO.

e Pacnpememute mneTpojuInyeckue TUNEY (amum
IOpON B TeOJIOTMYECKOH MOJENH, HCIONb3YA

density  logging, the velotl:ity of
longitudinal and transverse acoustic waves.

o Perform analysis of digital modeling of
near-wellbore zone to facilitate analysis of
deformation of the borehole walls taking
into account changes in the shape of the
borehole when creating a draw-down
during development of the field.

e Propose a comprehensive approach,
including modeling of stability of the
borehole walls when drilling wells in the
reservoirs of Snezhnoye and Dvoinc')ye
fields and Prospective areas/exploration
upside, prepare recommendations for
studies/surveys in order to develop
approaches to modeling of plastic
deformation zones based on three-
dimensional modeling of the near-well
area.

e Provide forecast of critical parameters at
the point of start of caving/collapse of rock
during drilling of wells with horizontal
wellbores; identify the critical bottom-hole
pressure, which leads to caving/washout of

sand along with the reservoir fluid.
5.5. GEOLOGIC (STATIC) MODELING

It is necessary to build one 3D model for the
whole area and separately for formations of
Dvoinoye (Ji'2, J2!) and of Snezhnoye (', J1%,
13) fields combining the results of petro-physical
and seismic analysis in the following way:

e Perform stratigraphic, sedimentological,
and diagenetic interpretations to define
geologic units and major controls on
reservoir  quality and  petrophysical
properties.

e Build structural and  stratigraphic
framework using results from seismic
analyses and geologic interpretations to
capture internal architecture and geometry
of the reservoirs.

e Use appropriate grid design and layering
scheme to adequately capture spatial
heterogeneity in reservoir properties. An
aerial grid size of 50 x 50 meters will be
considered where appropriate.
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KoppenAHy J-pyHKIHK N0 THITYy TOpPOIEL.

® Hecnenosanue HUMEIOMHXCA  JTaHHEIX
CTaHAapPTHOrO aHajM3a KepHa IS  OIEHKH
CIKMMaEMOCTH MJIACTA-KOJIEKTOPA.

® Anamu3z  nandex  MuHE-ITPII  w/unum
MHKpOpa3spklBa, €C/IH TAKOBEIE HMEKTCH, IS
OLIEHKH NapamMeTpPOB TPELIHHEL

e CuHTe3 mokasaTenell MPUTOKA M BXOIHBIX
JOAHHBIX OIS KadJI0H CKBAKHHE]

e 3D ruApojHHAMHYECKHE MOIENH [ODKHEI
CTPOUTRCA OTAeNbHO Ans CHeskHoro u J[BoiHOrO
Mectopox/JeHHH, Cepepo-/IgoliHoro, a TaKKe
OPYTHX MepCleKTUBHEIX YYaCTKOB.

3anyck Moaein:

® AnckeftmHHT MeNKoMacImTabHbIX
re0JIOrHYeCKHX Mogened OTAEIBHO MO MIACTaM
Hpotiroro (FO1'2, ¥0:') u Crexuoro (10!, 102,
101*)  MecropoxmemmsM  go  macmTaba
MOJIEJIHPOBaHHA. HocTynHoe — craEmapTHOE
nporpaMMHoe obecnedenue 1 ancKeiIHHTa
JIOJUKHO HCIOJIb30BAaThCsl B LEIIX YIPABICHHS
OOHOBIEHMAMH H ANICKEHIHAra MeTpopH3HIECKHX
cBoificTB.  ['eonormueckwe  Mojenu  OyayT
HCIIOJIB30BATECA  IUIL  MOJeNHpoBaHua  Oes
arcKeHIHHTa, I71e 3TO IPHUMEHHMO.

® HacTpoiika 0THOCHTENEHOH MPOHHIIAEMOCTH TI0
THITY IIOPOIEI, TAOMHIEI HACEIEHHOCTH, 00/1aCTH
PVT/paBHOBeCHS,

e 3anmyck Momenu I1aCTa-KOJUIEKTOpA.
CornmacoBaTeE ¢ 0O0BEMaMH, OLEHEHHBEIMH IO
Te0IOTHYECKHM MOJIEIISIM.

AlanTanus;

¢ 3anyeHHYI0 TMAPOAHHAMHYECKYIO MOJENb
HeoOX0MMMO CpaBHMTE ¢ HcTopuell paboThl

MECTOPOKICHHA (OT,[LEJILHD JUIA Kaydaoro
MecTopoXaeHHS).  IlapamMeTpsl  KoJIEKTOpa,
OTKOPPEKTUPOBAHHEIE fif)i:1 JOCTHIKEHHA
HCTOPHYECKOI'O COOTBETCTBHA, JOMIKHE] OBITE
paccMOTpPEHEI Imperial Energy H
3a00KYMEHTHPOBAHEI B OTUETE.

e XapaktepuctHku ['PIT  cymecTByromux

CKBXMH [TOIDKHEI COIIOCTABIATECA C HCTOpHEH
IyTeM M3MEHEHHs [1apaMeTpOB TPEeLIHHEL.

e Analyze DFIT and/or micro fracture data, if
available, to evaluate fracture parameters

® Generate vertical flow performance data and
inputs for each well

® 3D hydrodynamic models should be built
separately for the Snezhnoye and Dvoinoye
Fields, North Dvoinoye, as well as for other
prospective areas.

Model Initialization:

® Upscaling of small scale 3D geologic models
separately for formations of Dvoinoye (J;'2, J2")
and of Snezhnoye (I;', 1,2, I}?) fields up to the
scale of modeling. 3D geological models will be
used for modelling without upscaling wherever it
is applicable.

e Setting (adjustment/tune-up) of relative
permeability by rock type, saturation table, PVT /
equilibrium area.

e Start of the reservoir formations model must be
coordinated with the volumes estimated by 3D
geocellular/static models.

History Match:

® The initialized simulation model will be history-
matched to field production performance
(separately for each field). Reservoir parameters
adjusted for achieving history-match will be
reviewed by Imperial Energy and documented in
the report.

e The hydraulic fracture performance of existing
wells will be history-matched by varying the
fracture parameters.

® Sclect the appropriate fracture model based on
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® BribepuTe moaxomsunyio MOJENL TPELIHHEl Ha
OCHOBE JAHHEIX [10 CKB&XHHE W pe3yJbTATOB
I'PIL.

® Cwmopenupyiite I'PI1 u amantupyiite naHHbie
JABJIEHHs TPEUIMHEL H JOOBIYH.

IIporuos goGeiun:

@ bazosri CIIyvaH:;
THIpOJHHAMUYECKAS MOZENE IOJKHA
MCTIONB30BATECA 11  HM3Y4YECHHA CIEHApPHER
paspabotkn.  HeobGxomumo  cMozmemuposats
0a30BpIi NPOTHOZ C YYETOM CYIIECTBYIOMmEH
CTPATErHH IPOEKTHPOBAHHA H 3aKAHYHBAHHSA
CKB&XMH M BKIOYaTh TEKYIIHEe W NIaHUpYeMbie
NoOBIBAIOITIE CKBAMXKHHEL

® YyBcTBHTENBEHOCTE pazpaboTku.
YyBCTBHTENBHOCTE POTHO3a JOTKHA
OpOBOAHTECA  ONA  KakIOOH miowmwagd s
Pa3IHYHBIX BapHaHTOB pa3zpaboTku. BapuanTel
pa3paboTKH MO0 KayJ0H IUIOMAZM  JIOJIMKHEI
pa3nHYaThCA B 3aBHCHMOCTH OT, CBOMCTB IUIacra
u ¢mounna. Hekortoprie Bapmantel paszpaborku
BK/TIOYAIOT, HO HE OrpaHH4YMBaIOTCH,
CHIEIYIOINHMH KPHTEPHAMH:

a. Jlobpva mpH pajHYHOM [AH3aiiHE CKBAXKHH

NpoBepeHHAas

(BEPTHKEIJTBHLIE, HaK/IOHHO-HAITpaBIIEHHEIE
FOPHBOHTEIJ'IBHBIE) H PaccTOAHHEM MEN Y
CKB2)KHHAMH.

b. 3aBojHenue (HarHeTaHue BOMBI) C PA3AMYHOMN
ceTkol  (MATH-TOYeYHas,  NEBATO-TOYEYHAL,
JHHEHHBIH KOHTYpP 3aBOJHEHHI, OrKHu
JMHEHHBIH KOHTYp 3aBOJHEHHS H T. [4.) H
Pas3iMYHBIM PacCTOSIHHEM MEXKIY CKBaKMHAMH.

¢. ObocHOBaHHE H peKOMEHJAlHH [0 CaMBIM
NOAXOMAIMM  MeToJam
IKCIIIyaTallHH CKBAXUH.
e (OOocHOBaTE H peKOMEH/I0BaTH HaHboIee
3QGEKTHBHEIE ~ METOABI  MEeXaHH3HpPOBaHHOIL
IKCIUIyaTalHi TOPHU3OHTAIBHBEIX JOOBIBAIOMIMX
CKBAXHH ¢ MHOromnacToBkiM I PII, aHATOTHYHBIX
ckpaxuHe Ne 503 CHexxHOro MecTopoXKIeHH:.

e [[porHoz j00pMH OOMKEH HMETE NOCTATOYHYIO
HCTOPHIO MOJICYeTa J00LIYM 34macoB IO Pa3HBIM
KaTeropuaM, a Tak)ke OCHOBBIBATECA HA AHATH3E
KPHBOH I1aJIEHHA B COOTBETCTBHH CO CTaHIApPTHOI
OoTpaciieBoH MPaKTHKOH.

MEX&HHBHPDBH.I—IHOﬁ

well data and hydraulic fracture results.

® Simulate the hydraulic fractures and history
match the fracture treatment pressure data and
production performance.

Production Forecast:

e Base Case: Calibrated reservoir model will be
used to investigate development scenarios. A base
case forecast considering existing well design and
completion strategy with current and planned
development wells will be simulated.

e Development sensitivity: Sensitivity exercise for
the forecast must be carried out for each area for
different development options. Development
options for each area must vary depending on the
properties of the reservoir and the fluid. Some
development options shall include, but not be
limited to, the following criteria:

a. Production with various well designs (vertical,
offset / directional, horizontal) and with various
well spacing.

b. Flooding (water injection) with various grid
sizes (5-point, nine-point, row-wise, near-contour
etc.) and various well spacing.

c. Justify and recommend the most effective
methods of well operation with artificial lift.

e To substantiate and recommend the most
effective methods of mechanized operation of
horizontal extractive wells with multifrac, similar
to well No 503 Snezhnoye field.

e The production forecast should be with
sufficient history of production estimation of
reserves under different categories should also
base on the decline curve analysis as per the
standard industry practice.
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6. OHEHKA 3AIIACOB:

e [logpamuuk obs3yeTcs OIpeIe/IHTh
reoNIOTHYECKHE  3amacH [0 PassIHYHBIM
KaTeropusaM B COOTBETCTBHHM CO CTAHZAPTHOM
OTpacieBOH MPaKkTUKON Ha OCHOBE CTATHYECKOH
¥ JHHAMHYECKOH MOJeNel/I0CTYIHBIX TaHHBIX
JUIs KaykKAOTO MEeCTOPOMKAEHHA/Ka)KIOro IIacta
B OT/IENBPHOCTH.

e OneHKa 3aacoB MPOU3BOAUTCA B COOTBETCTRHH
¢ PRMS (cuctemoii ynpasnenus YB pecypcos H
3aMacoB) € aHanu3oM HeomnpejeliéHHocTel M
poccHiicKo#H CHCTEMOM OLIEHKH u
KIaccH(pHKaluK 3aIIacoB He(TH H
PACTBOPEHHOTO  raza  (TeONOTHYECKHX M
H3BNEKaeMEIX) u obocHopanuemM KHWH 1o
KOKIOMY IIAcTy;

e CpapHeHME BHOBH PACCYHTAHHLIX 3aI14COB C
3anacamH, IIOCTAB/IEHHEIMH Ha
rOCyapCTBEHHEIH OamaHc, W ¢ 3amacaMu, paHee
yTBepKIaeHHBIMH ['ocyaapcTBEHHBIM KOMUTETOM
no 3anacam (I'K3).

e OneHka IO/KHA COMNPOBOXKIATECS KAPTAMH H
pacueTHRIMH Tabnuiamu B gopmare excel uin B
moboM ApyroM moaxodsmiem dopmare ¢
yKazaHHeM JHana30HOB, HCIONb3YEMEIX 110 BCEM
napaMeTpaM, H HX pPalMOHANLHEIM BEIOOPOM IS
OLIEHKH.

e Jlna moGBIX ONTHMHMCTHYECKHX CLIEHADHEB
MOAPAMYHK JIOJDKEH OLICHUTL PECYPCHI/3anachl
0O  Ppasii4HBIM  KaTeropusiM ¢  y4eTOM
K03 QHIMEHTOB M3BNEYEHHs, OCHOBAHHBIX HA
OnMU3MeKAIMX MECTOPONKIACHHAX/ KOJIEKTOpax
WM HHBEIM 00pasoM C palUOHANIBHBIM YYETOM
konkpeTHeIX KHH.

7. 9KOHOMHUYECKUIA AHAJINA3

HeobxomuMo mnpoBecTH 3KOHOMHYECKHMH aHAIH2 JUIH
PasIHYHEIX BAPHAHTOR pa3paboTKu H pPeKOMEHIOBATh
CTpATEruo paspaboTKH Mo KaXkAOMY IPOJYKTHBHOMY H
MEPCHEKTHBHOMY  IIAacTy  corjlacHo TpeOoBaHHAM
rOCyIapCTBEHHBIX OPraHoB.

8. IPOEKTHBIA JOKYMEHT

6. RESERVE ESTIMATION

e Consultant shall determine In-Place Volumes
under different categories as per standard industry
practice from the static and dynamic model /
available data for each field/each reservoir
separately.

® Reserve estimation as per the PRMS (Petroleum
Resources Management System) with uncertainty
analysis and Russian system of reserve estimation
& classification of oil and dissolved gas (In-place
and recoverable) along with justification of
recovery factor for each reservoir;

e Comparison of newly calculated reserves with
those booked on the State balance of reserves and
with reserves previously approved by the State
Reserves Committee (GKZ).

e The estimation shall be supported with maps
and calculation tables in excel format or in any
other suitable format showing ranges used for all
the parameters and with rational for choosing
them for estimation.

e Any upside potential in the opportunity should
also be estimated for resources/reserves under
different categories considering recovery factors
based on the nearby fields /reservoirs or otherwise
with rational of taking particular recovery factors.

7. ECONOMIC ANALYSIS

It is required to carry out economic analysis for
various options of development and recommend a
development strategy for each pay and perspective
formation as per the requirement of authority.

8. DESIGN DOCUMENT
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IloarotoBka, mepejlada H 3aIMTA OTYETA IO OIEHKE
3allacoB W NPOeKTHOH mokyMeHTamuu CHEXKHOTO |

JlBoiiHoro

MeCTOpOXKICHHIH pifj il MPOBE/IEHHS

sxkeneptusbl B ['K3 (LIKP). Ilpesenrtanus & I'K3 (LIKP)
COrflacHo rpafuxa.

9. JIOKYMEHTAI M U TIEPEJAYA TAHHBIX
U MPUEMKA PE3VIJIBTATOB PABOT.

ITpy BERIMONMHEHHH KAXKIOTO M3 BHIMIEYKA3AHHEIX
aTanos [loapsauuk obg3an npegocrasnates 000
«Hopn HMnepuan» NpoMeXyTOUHEIE NAHHEIE
umu rpaduku koutpons kadectsa (QC plots) u
000CHOBaHME TAPaMETPOB, KAK HA PYCCKOM, TAK
H Ha aHITTHHCKOM f3BIKE.

Ilpuemka kaxmoro wu3 sranoe pabor B
COOTBETCTBHH € YTBePIKAEHHBIM KalleHJapHEIM
IUIaHOM ToJIbKO mo pesynerataMm HTC B oduce
komnanuu 000 «Hopn Umnepuan» (r.ToMck).
ExenenensHelil oTyeT H (QHHANBHBIH OTYET MO
KXI0H cragud  paboTel (Ha 3JEKTPOHHOM
HOCHTENE/ IKECTKOM JIcKe B YeThIpex
IK3eMIUIAPax M B OYMa)XKHOM BH/E) Ha PYCCKOM
H aHIMHHCKOM fA3EIKaX IpeloCTABIAETCA B
3NMEKTPOHHOM  BHJE C  pacchUlkolt  Ha
AMEKTPOHHYIO OYTY COOTBETCTBYIOLIHM
cnennandcram 000  «Hopa  Mmmnepuany.
OKoHYaTe/lbHBIH OTYET 0O EKaKOoH craouu
paboT (Ha VIEKTPOHHBIX MEepeHOCHEIX BHEITHHX
HOCHTEIAX HDD-nuckax B YeTEIpex
3K3EMILISIpPAX M B MEYaTHOM BHIE B JBYX
KOMHAX) JIOJDKEH OBITL  [pefocTaBleH B
JIBYS3BIYHOM BEPCHH, HA PYCCKOM H aHTIIHHACKOM
A3BIKAX.

ITo oxonyanuu paboTsl / Kax/joro tana paboTel
000 «Hopa Hmmepuan» J0MDKEH MONYYHTE
CNE/IYIOIIHE Pe3yNETATHl (OTYETEI M KapTEI
JOIKHBI OBITH NpencTaBNeHEl HA AHTIMHCKOM M
PYCCKOM A3BIKax):

OTYeTHl ¢ NOANMHCAMH M [IEYaTAMH.

Bee kapTe/MHTepnpeTalus KapoTaxed HOIDKHBI
ObITE BBIMONHEHH B (opmarax *cdr, *.pdf u
*.jpg.

Heobxomumo rpeiocTaBHTs OTHENBHEI Habop

Preparation, transfer and defense of reserve
estimation report and design document of
Snezhnoye and Dvoinoye field for the expert
review to GKZ (CCD). Presentation in GKZ
(CCD) as per program.

9. HANDOVER OF DATA AND
ACCEPTANCE OF RESULTS /
DELIVERABLES:

® When performing each of the above stages, the
Contractor is obligated to provide LLC Nord
Imperial with intermediate data or QC plots and
justification of the parameters in bilingual
versions, in Russian and English.

e Acceptance of each of the stages of work in
accordance with the approved calendar schedule
shall take place only according to the results of the
scientific & technical meeting at the office of LLC
Nord Imperial (Tomsk).

e The weekly report and the final report of each of
the stages of work (on electronic media / HDD in
four copies and in print) must be provided in a
bilingual version in Russian and English is
provided electronically with an e-mail to the
relevant specialists of Nord Imperial LLC. The
final report of each of the stages of work (on
electronic portable external HDD discs in four
copies and in print in two copies) should be
provided in bilingual versions, in Russian and
English.

® Upon completion of work / each stage of work,
LLC Nord Imperial shall receive the following
results (reports and maps shall be presented in
English and Russian).

® Reports with signatures and seals.
e All maps / logging interpretations must be in

cdr, pdf and jpg formats.

® A separate well dataset must be provided in
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JaHHBIX 110 CKBaxkuHaM B popmate LAS. LAS format.

e TIlonueii npoexr Petrel (ckBawuubl ¢ nosusiM | ® A complete Petrel project (wells with a full set
HabopoM Kapotaxeii u  muHTeprnperaumeil, | of logs and interpretation, well picks, seismic data,
CKBaKMHHBIE oTOHBKM, ceficMuka, reojoro- | geological and  geophysical interpretation,
reopusnyeckas ~ HHTepmpeTanus, Brmouas | including horizons, faults, geological models,
TOPH30HTBI, PA3OMEI, TeoloTHUYeckHe Mozenw, | structural maps, maps of total thicknesses, maps of
CTPYKTYDHBIE KApTEL, KapTel obmux Tommus, | saturated thicknesses, maps of attributes,
KapTel  HACBINEHHEIX  TommuH,  kaptel | distributed properties, etc.) shall be provided in ,
pacmpeJieNeHHEIX CBOHCTB, KapThl arpubyros u | Petrel (Petrel2011 and Petrel2019).

T.0.) Heobxomumo npenocrasuTe B Petrel
(Petrel2011 u Petrel2019). e Grids of interpreted horizons, isopach lines,

o Cerku WHTepIIpeTHpYeMbIX ropu3onToR, nuuuii | maps of predicted thickness of hydrocarbon zones
H30MAaXHT, KapTel npgrﬂogﬂpyeMoﬁ MOIIIHOCTH and polygons with faults Ell()]'lg the horizons shall
YIJIEBOJOPOJHBIX  30H M IOJMIOHOB ¢ be provided in Petrel (Petrel2011 and Petre]l2019).

pasfioMaMy BJIO/Ib TOPU3OHTOB NPENOCTABUT B
Petrel (Petrel2011 u Petrel2019). e It is necessary to build one 3D model for whole

e Heobxonumo moctpouts  emummyro  3]] | area of work.
reoNnoTMYEcKyr0 Momenb mo Beeit miomamu | ® 3D geological models separately for formations
pabor. of Dvoinoye (J;'% J,') and Snezhnoye (J,', I)%,
e 3]l TreonOrMUECKHE MOJENH OTAETBHO TIO ] 13) fields and perspective area (North-Dvoinoye,
mnactam JTsoitroro (F0;'2, 10,') u Cuexworo | Zimnyay etc.) shall be provided in Petrel
(ID|I, 1012, 10 13) MECTODOXKCICHHA 1 (Petrel2011 and Petrel2019).
nepcneKTUBHBIM ydacTkaMm (Cerepo-JlBoiiHoe,
3UMHSS U T.[.) DO/DKHEL OBITE IPEeOCTaBIeHE] B
Petrel (Petrel2011 u Petrel2019). e 3D hydrodynamic models for the formations of
e 3] rumpoaMHAMUYECKHE MOJENH IO IIIACTaM Dvoinoye (1'%, I,') and Snezhnoye (', J1%, 1,")
Tsoiiroro (F0;'2, 10,') u Crexuoro (0", 10,2, fields and perspective area (North-Dvoinoye,
Zimnyay etc.) shall be provided in t-Navigator
software. Hydraulic fractures to be set with tools
of t-Navigator software.

1013) MECTOPOKICHHH M  TNepCcrneKTHBHBIM
yuactkaMm (Cesepo-/[BoiiHoe, 3uMHAT H T.0.)
IopkHE! ORITE NpenocTasiena B [10 t-Navigator.
HampaBnenue ©  pa3MepHOCT:E  TPEIIMH
HeoOxoauM0O 'BHecTH ¢ mnomomgpio [IO T-
Navigator.

ITpouas Bamuas uudopmanus Other Important Informations

e Results of petrophysical analysis
(LAS files) and tables with petrophysical
results (Excel format).

e Structural maps, maps of isopach,
porosity and hydrocarbon volume in pores.

e Report on regional geology and
stratigraphic interpretation.

® A report describing the procedure of
work with the geological model/static model
and final in place reserves.

e Report on making of the

e Pesynerarel meTpo)M3MYECKOTO aHANM3a
(daitner LAS) w Tabauupl ¢ neTpodH3MYSCKHMH
pezynsTaTtamH (dopmar Excel).

® CTpykTypHBIE KapThl, KapThl H30MaXHT,
nopHCTOCTH H 00bemMa YB B nopax.

e OTyeT O© pErHOHANBEHOH TEONOTHH H
cTpaTturpaduyecKoi HHTEPIPETAIHH.

e OtyeT, NMOKA3BIBAIOMINE MOpANOK paboThI
[0 TEOJMOTHYECKOH MOJETH/CTATHYECKOH MOIENH H
(hHHANTBHBIE T€0JOTHYECKUE 3aIaCkL.
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® OTtyer o MOCTPOEHHIO
THIPOIHHAMHYECKOH MOIENH H IPOrHO3Y A0OBMH
ISl KaKAOTO MecTopoxaeHHs. PexoMenpallud 10
BapHaHTaM pazpaboTku UL KKJIOTo
MEeCTOPOKICHHUA.

® PexoMeHAalMM 110 MNPOSKTHPOBAHHIO H
38KaHYHWBAHMIO CKBaXKHH, B TOM HHCIE IIO
mMHoroctaauiinomy I'PIT.

® DIeKTPOHHBIE  KONMH  CTATHYCCKHX,
TE0JIOTHYECKHX M THIPOAMHAMMYECKHX MoJenei
MECTOPOIKIAEHHH.

10. HOPAJOK BBIITOJIHEHHA,
NEPEJAYH U ITPUHATHA PABOT

e PaGoTel HeoOXOOMMO BBIIOIHHTR COMTACHO
OpHOMH3NTENBHEIM  cpokaM  (TIpHIararTes)
(ITpomomxuTenEHOCTE MpoeKTa ocTaeTcs TOH
e COTNIACHO IMMCBMY O MpHUCYKACHUH nobe/Isl
B TEHZIEPE M HAYay MpOeKTa):

ITAIl 1

1.1. COop ¥ aHAMM3 TeoJI0T0-TeO(QHINYECKUX
OAHHBIX, AHAIH3 KA4YECTBA CeHCMHYEeCKHX
MAaTEpHAIIOR.

Cpoku: 15.01.2021-07.02.2021

1.2. Tlerpoduzudeckoe  MOJAeNHPOBAHHE.
[Iporunos JIMTONOTHH,  pacyer  KyOoB
TIOPHCTOCTH H He(TEeHACHIIIEHHOCTH.
[lepeuntepnperanus ceHCMHYECKHX JIAHHBIX
MOI'T-3, 2] u ux yeaska. [IpenocraBneHue
uH(popMaloHHoro otdera. 3aumrta Ha HTC
3axazauKa.

Cpoku: 25.01.2021-31.03.2021

1.3. IloaroToeka u cmaua otdera «lIporejienue
NEPEUHTEPIPETANNN CEHCMUYECKUX JIAHHEBIX
MOI'T 34, 2 wu ZOpyrHx reojoro-
reopu3HYECKUX JAHHBIX, MONYYEHHBIX B
npenenax CHEXHOTO NHIEH3HOHHOTO YYacTKa
(Ne77)» mo HHTEpIpETAlHH B T€OJOrHYECKHE
¢ouasl u 3akasumky. [lepenawa 3akaszyuky

nudpoBoi iT:k3 84 (rpumel
OBEPXHOCTEH/KOHTYPOB, OTHeT c
MPUIOKEHHAMH, MHONHBI npoext Petrel
(Petrel2011  u  Petrel2019) c

hydrodynamic model and production forecast
for each field Recommendations on
development options for each field.

® Recommendations for designing and
completion of wells, including multi-stage
hydraulic fracturing.

e Electronic copies of static, geological
and hydrodynamic models of the fields.

10. PROCEDURE FOR PERFORMANCE,
HANDOVER AND ACCEPTANCE OF
WORKS

e Work shall be completed as per the tentative
timelines (attached) (Duration of the project
remains same subject to LOA and commencement
of project).

STAGE 1

1.1. Collection and analysis of geological and
geophysical data, analysis of quality of seismic
materials.

Timeline: 15.01.2021-07.02.2021

1.2. Petrophysical modeling. Forecast of lithology,
calculations of cubes of porosity and oil
saturation. Re-interpretation of CDP 3D & 2D
seismic data and their correlation. Provision of an
information report. Defense at the scientific &
technical meeting with the Client:

Timeline: 25.01.2021-31.03.2021

1.3. Preparation and handover of the report on
“Re-interpretation of CDP 3D & 2D seismic
data and other geological and geophysical data
obtained within Snezhny license block (No. 77)”
for interpretation to the geological funds and to
the Client. Transfer to the Customer a digital
base (surfaces/contours, application report, full
project Petrel (Petrel2011 and Petrel2019)
project with horizons, contours, deep faults,
attributes, well data, depth marks, etc.) on
external portable HDD discs - 4 copies.
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TOPH3OHTAMM,  KOHTYpaMH,  TIyOHHHBIMH
pazoMaMM,  aTpuOyTamH, CKBaXKMHHEIMH
NAaHHEIMH, OTMETKaMM TIiIyOMH H [Ip.) Ha
BHEIIHHX MepeHocHBIX HDD-auckax — 4 sk3.
Cpoxu: 01.04.2021-01.08.2021

DOTAII 2

2.1. Heobxomumo nocrtpouts emmayio 3]]
FEOJIOTHYECKYIO MOJIENh [0 BCEH INIOMIANM
pabor. Iloctpoenme 3] reomorumueckux
mozeneit mnacros Jlgoitroro (101'?, 102') u
Crexuoro (K0!, 104, 1013) MECTOPOIKIEHHH
(oTmensHO  O7A  K&dKHOTO — IUIAcTa) H
HNEpCNeKTHBHEIM yqacTkaM (Cesepo-/lBoiiHoe,
3uMHsAg ¥ T.4.). [Togrotoska otuera «llomcuer
3armacoB o InacraM CHexwnoro u [[soitHoro
MecTopokaeHuii  Tomckoit obmactu»» 1o
KOKIOMY M3  MECTOPOXKIECHHMH  OTOENBHO.
3amura na HTC 3akazumka.

Cpoxu: 01.04.2021-31.05.2021

2.2. Tlocrpoenwe 3]] ruapoAHHAMHYECKHX
Mozeneidi mnacros Jpoitnoro (10,2, [02') u
Cuexcroro (F0,', 10,2, 10%) MECTOPOKICHHH
(oTmensHO Ay K&KOOTO — IacTa) W
nepcnekTHBHEIM yyacTkaMm (Cesepo-/IBoiiHoe,
3uMHAS H T.J.). PacderT TEeXHOIOTHYECKHX
mokazareneif paspaborku mmactoB JlBoiiHOTro
(1012, 10;") u Cuexnoro (101, 102, 10/
MECTOPOXKIEHUN (OTHENBHO [UIA  KaXJOTo
IIacTa) B nepclekTHeHbBM yyacTkaM (Cepepo-
poitroe, 3umMusas W T.1.) ¢ oBocHOBaHMEM
TEXHHUECKOTO H AKOHOMHUYECKH
pentabensnoro KHMH. [lpemnoxenust 1o

obocHoBaHHIO OypeHHsl pa3BelOMHBIX |
IKCITYaTAlHOHHEIX  CKBaXHH  (BIUIHOYas
SKCITyaTallHOHHEIE CKBaXXHHBI c

TOPH30HTAIGHBEIM OKOHYAHHEM B OTJIOMEHHIX
BaCIOraHCKOH/HayHaKCKOH ¥ TIOMEHCKOH CBHT)

Ha BCEX BRIILIENEepeYHCIEHHBIX
MECTOPOXKICHHAX. [TonroToeka 0THETA
«JloTIonHEHHE K TEXHOJIOTMYMECKOH CXeMe
pa3zpaboTKH CHexHOoro H Hroitnoro

MecTopoxxaeHu# Tomckoit ofmactu» s
zamuTel B LIKP. 3amura na HTC 3akazunka.
Cpoku: 01.06.2021-31.07.2021

Timeline: 01.04.2021-01.08.2021

STAGE 2

2.1. Tt is necessary to build one 3D model for all
area. Construction of 3D geological models of
Dvoinoye (J1'?, J2") and Snezhnoye (11, 12, I1%)
fields (individually for each reservoir) and
perspective area (North-Dvoynoe, Zimnyay
etc.). Preparation of the report “Reserves
Estimation for Snezhnoye and Dvoinoye
Deposits of the Tomsk Region” for each
oilfields separately. Defense at the Client’s
scientific & technical meeting.

Timeline: 01.04.2021-31.05.2021

2.2, Construction of 3D hydrodynamic models
of Dvoinoye (Ji'?, J2') and Snezhnoye (I, I3,
1% fields (separately for each layer) and
perspective area (North-Dvoynoe, Zimnyay
etc.). Calculation of technological development
indicators Dvoinoye (Ji'?, J2') and Snezhnoye
(!, I, I*) fields (separately for each layer)
and perspective area (North-Dvoynoe, Zimnyay
etc.) with justification of technical and
economically viable oil recovery factor.
Proposals for justification of drilling of
exploratory and development wells (including
development wells with horizontal completion
in the sediments of Vasyugan / Naunak and
Tyumen suites) in all of the above fields.
Preparation of the report for “Addendum to field
development plan of Snezhnoye and Dvoinoye
fields of the Tomsk Region” for defense in the
Central Committee for Development. Defense at
the scientific and technical meeting of the
Client.

Timeline: 01.06.2021-31.07.2021
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2.3. Ilomrotorka M nepejaya OTYETOB Ha
sxcneptusy B I'K3 (LIKP).
Cpoku: 01.08.2021-31.08.2021

24, 3ammra B ['K3 (LKP) cornacuo
periaMeHTa.

Cporku: 0o 30.11.2021 (noe zpagury I'K3
(LIKP)*.

* Cpok NpoXomIeHH: rocy apcTREHHOI IKCIEpTIE, 8 TAKKE CPOK
yreepikneHus  sanacor B K3 (LIKP) P& onpeaensiotcs
PErMaMeHTaMy IAHHBIX OPraiH3aimii.

2.5. Peructpanus u c¢Aada OTYETOB 110
NO/ICHETY 3aMAacoB B reojiorudeckue GoHIE H
3akasunky. Ilepenausa 3akazuuky uH(poBOH
OGazel Ha 4-x BHemHHX nepeHocHRx HDD-
JMCKax.

Cpoxu: 00 31.12,.2021.

DNeKTpOHHEIE KOTIHH CTATHYECKOI,
reoJorudecko M THIPOJHMHAMHYECKOH
MoJieliel MeCTOPOIKISHHH.

11. PezyaeTaTsl pabor:

DUHATEHEIH OTYET NO pa3BejKe HeJp JIOMKEH
OeiTE TpefocTaBnen B cooteercTeuM ¢ 'OCT
R53579-2009 (r. Mocksa, 2009) u cojepixark
TEKCTOBYI0O M rpadiYeckyrd  HHGQOpPMAIHIO.
Konuuyecteo xomwmii: 4. PacnpoctpaHeHue
otdera: Q00 «Hopn Mmnepuan» (Tomck) — 2
KomuH (pycckas Bepcus — | komus M anrnuiickas
BEpCHs — 1 KOTHA), (denepansHoE
rocynapcTBEHHOE YHHTapHOE HAyYHO-
IIPOM3BOJICTBEHHOE Ipe/npusiTie «PoccHilckuii
demepancuelil  reonormueckuit  Qoumy (T
Mockea) — | konus ¥ TeppuTopHaisHbl QoI
reojiorHyeckoi nHpopMaiuy — 1 Korus.

OnexTpoHHas 6a3a  JAHHEIX  PE3YNILTaTOB
JOJDKHA  COOTBETCTBOBATE  AEHCTBYIOLIEMY
sakoHogarenscTBy PO, KonudecTBo KONHH
SJNEKTPOHHOH Gas3kl JaHHbX — 6 (BHEIIHHX
JKECTKHX JHUCKA ¢ eMKOCTBI) KAKJIOro He MEHee
1 T6). PacnpoctpaneHue 3neKTpoOHHOH ©Oa3kl
nauHeIX — 000 «Hopn Umnepuan» (Tomck) — 4
KOMHHK (HA PYCCKOM — 3 KOIIHH, HAa 8HTJIHHCKOM
— 1 xomus), PemepantHOoe TrocylapcTBEHHOE
YHHTApHOE Hay4HO-IIPOHU3BOJICTBEHHOE
npemnpuatHe  «Poccuiickuit  QenepanbHbL

2.3. Preparation and submission of reports for
review at GKZ (CCR).
Timeline: 01.08.2021-31.08.2021

2.4. Defense in GKZ (CCD) in accordance with
the procedure.
Timeline: by 30.11.2021 (according to the GKZ

schedule (CCD)

* The period for passing the state expert review, as well as the term for
approval of reserves in the State Reserves Commitice (CCD) of the
Russian Federation, is determined by the regulations of these
organizations,

2.5. Registration and submission of reports on
calculation of reserves to geological funds and

the Client. Transfer to the Customer a digital

base on 4 external portable HDD discs.
Timeline: by 31.12.2021

Electronic copies of static, geological and
hydrodynamic models of fields.

11. Deliverables:

e The final subsoil exploration report shall
be provided in accordance with GOST
R53579-2009 (Moscow, 2009) and contain
textual and graphical information. Number
of copies: 4. Distribution of the report:
LLC Nord Imperial (Tomsk) - 2 copies.
(Russian version - 1 copy and English
version - 1 copy), Federal State Unitary
Scientific =&  Production Enterprise
“Russian Federal Geological Fund”
(Moscow) - 1 copy and territorial fund of
geological information - (1 copy).

e An electronic database of results shall
comply with the current legislation of the
Russian Federation. Number of copies of
the electronic database - 6 (external hard
drive with a capacity of at least 1 TB).
Distribution of electronic database - LLC
Nord Imperial (Tomsk) - 4 copies (Russian
version - 3 copy, English version - 1 copy),
Federal State Unitary Scientific &
Production Enterprise "Russian Federal
Geological Fund" (Moscow) - 1 copy and
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reonorudeckuii Qona» (r. Mocksa) — 1 Konuio 1

TEPPUTOPHAITBHEIN tonn TEOJIOTHYECKOH
uHbopMaluu — 1 xonwuio.
3akasuuK JOJDKEH NOAYMHTE  CIEAYIOLIHe

rpajudeckue NpUIOKEHH mo Bcemy CHeXHOMY
NMUUEH3HOHHOMY YYacTKY 110 3aBepueHuio pabot
(Ha aHTTUITCKOM M pyCCKOM fI3BIKAX), BKIIIOYAA:

- KapTel H30XpoH, CTPYKTYpHEIE KapTEINO
OCHOBHEIM H IIEPCHEKTHBHEIM OTPajKaroIMM
ropuzoHTaM. KapTel M30maxuT mo Iulactam-
KOJUTEKTOPAM,

- Kapre! danuit na xakawlii HedTeHaCHITEHHBIH
TOPH30HT, NMOKA3LIBAIOIINe KaHane! / Geperoprle
OTNOXEHHA / OENETEl U T.JI.

- KapTel (cxeMbl) ¢ NPOrHO30M 30H Pa3BHTHS
KOTIIEKTOpA, rpaHHIIAMHI Hedre- H
ra20HACHINEHHA M MPOTHOIHOH MOIIHOCTEIO
HedTe-razocoepiKaliux 30H.

- Cxembl ¥ KapThl, IOKA3BIBAIOIINE pE3YJIBTAT
r€0NIOTHYECKOH HHTepIpeTallid JHHAMHYECKHX
IapaMETPOE M TeOJIOTHYECKHX pa3zpe3oB B
dopmarax .cdr (i Bepcun CorelDraw2018) u

jpeg.
- CelicMo-cTpaTurpauyeckuii ©  CEHCMO-
(haumuaneHEI aHATH3 HEeNeBRIX 00BEKTOR pa3zpesa

B dopmatax .cdr (zns Bepcun CorelDraw X3) u

DnexTpoHHAd 0a3a JaHHBIX JOJDKHA BKIIOYATE
(npemocTaBifeTcs B WIECTH 3K3EMIUApaX Ha
BHEITHHX KECTKHX JMCKaxX eMKOCTBIO He MeHee
1 T6):

TexcT oTueTa C TOANUCAMM U [IEYATAMH.

- Pucynkm u rpadudeckue IPUIOKEHHA
npencTaBiaeHHEIe B (popMarax *.cdr (nns Bepcuu
CorelDraw 2018), * jpg.

- l'opuszonTel W pasnomel B (opmare ASCIL
koropele coBMecTuMel ¢ [10 Petrel (Petrel2011 1
Petrel2019).

- TI'puabl MHTEPIPETHPOBAHHBIX TOPH3OHTOR,
H30MaxUThl, NPOTHO3ZHEIE KAPTEI MOIIHOCTH 30H
Hanuuud YB M [MONMMrOHEI  pazioMoB 1O
TOpH30HTaM, KoTopeie coBMecTHMEL ¢ T1O Petrel
(Petrel2011 u Petrel2019).

- Enunas 3] reonornueckas Mojens 10 Bceld
nnomaay  pabor B Petrel (Petrel2011 w
Petrel2019).

- 3] reonorudyeckue H THIPOIMHAMHYECKHE
MOIENH 1o miactaM J[roifHoro (ID,"Q, }Dgl) H
Crexuoro (10!, 10,%, IDIB) MeCTOpOIKIEHHH
(OTmenmsHO  IUI8  KaKI0ro  mjacra) M
nepcnekTHBHEIM yuactkaMm (Cerepo-IleofiHoe,

territorial geological information fund - (1
copy).

e The Client shall receive the following
graphical applications for all Snezhny
license area upon completion of work (in
English and Russian), including:

Isochron maps, structure maps for the main
and prospective reflecting horizons.
Isopach maps for the reservoir units.

- Facies maps for each oil saturated horizon,

demonstrating channels / coastal deposits /
deltas, etc.
Maps (drawings) with forecast of reservoir
development zones, oil and gas saturation
boundaries, and forecast thickness of oil
and gas zones.

- Drawings and maps showing the result of
geological interpretation of dynamic
parameters and geological sections in .cdr
formats (for CorelDraw 2018) and jpeg.

- Seismic-stratigraphic and seismic-facies
analysis of section targets in .cdr formats
(for CorelDraw X3) and .jpeg.

e The electronic database shall include (provided
in six copies on external hard drives with a
capacity of at least 1 TB):

e The text of the report with signatures and seals;
- Drawings and graphic applications presented in
cdr (for CorelDraw 2018) and jpg formats;

- Horizons and faults in ASCII format, compatible
with Petrel (Petrel2011 and Petrel2019).

- Grids of interpreted horizons, isopach lines,
predictive maps of thickness of hydrocarbon zones
and fault polygons for horizons, compatible with
Petrel (Petrel2011 and Petrel2019).

- Uniform 3D geological model for the whole area
of work in Petrel (Petrel2011 and Petrel2019).

- 3D geological and hydrodynamic models for
reservoirs of Snezhnoye (J,', 1%, J,*) and
Dvoinoye (J;'? J,') fields (separately for each
layer) and perspective area (North-Dvoinoye,
Zimnyay etc.).
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3UMHAA H T.1L.).

- Ilonnas coxpanenuas komus npoekta (back
up), npenoctapjenHas B ¢opmarax 10 Petrel
(Petrel2011 u Petrel2019).

12. ®opma npeacTAB/IEHUS PelyJILTATOB:

Odopmiense  oryera M IpapHYECKHX
TIPHII0KEHHH JOIDKHO COOTBETCTBOBATE
Tpﬁ‘-ﬁDB&HHﬂM HOPMATHEHBIX JOKYMCHTOB,

YKa3aHHBIX B HACTOAIIEM TEXHHYECKOM 3alaHusI
nu 'OCTy 7.32 - 2001 «Orver 0 Hay4HO-

uccnenoBatensckolf  pabote. Crpykrypa H
npaeuna opopmIeHHs».
[IpoMekyTOuHBIE  pe3yneTaThl  lEpefaloTCH

WcnonmauTeneM mo Mepe 3aBepileHHs paboThI
HAJ OTAENBHBIMH pa3ienaMHi.

[Mepen zammron wa HTC  3akasumka
OPeJOCTABHTE PYCCKYK) H aHIITHACKYIO BEPCHM
oryetop «llogcyer 3amacos MO  IJIACTaM
CrexxHoro u  JIBoifHOro  MeCTOPOXKICHHI
Tomckoii obnacten u  «/lononHenne K
TEXHOJIOTHYECKUM cxemam pazpaboTku
Cuexxnoro ®  JIBoiiHoro  MeECTOpOXJISHHH
Tomckoit  ofnactu» N0  KakIOMy — H3
MeCTOPOKIEHUH OTAENEHO.

Otyer 1O TMOACYETY TrEONOTHYECKHX H
U3BIIEKAEMBIX 3amacos YrIIEBOOPOIOB
IpEeICTAaBNAOTCS  3aKa3yuky B YeThIpex
IK3EMIUAPAX HA PYCCKOM S3BIKE H 1 3K3EMILLIpP
Ha AHTTTHHCKOM, KaK B OyMaXKHOM BapHaHTE, TaK
u B uudposoMm Buie Bkmouas ortuer (*.doc,
* xls, *.pdf), rpaduueckne npunoxenns (*.cdr
(mns  eepcun CorelDraw 2018), *.jpg) u
HH(POPMALUOHHYIO Hazy OAHHBIX (€211
reonoryayeckas mozens B 10 Petrel, MaTepuaisl
untepnperamuu THUC (las-dakinel, Tabmuibl,
IIAHINETHI), MNETPO(H3HYECKHE 3aBHCHMOCTH,
FPHOBI, W [1p.; COOTBETCTBYIOIIHE HAHHEIC
oKkl OBITE mpencTasnensl B npoekre Petrel
(Petrel2011 u Petrel2019) nra DVD u mectn
HDD c obsemom He meree | TB.

Heobxo1uMo 0TmpaBuTh 3aKazquKy IpPOEKTHBIA
JOKYMEHT B QopMare, NOArOTOBIEHHOM 71
K3 (LIKP) na aHrnuiickoM u pycCKOM A3BIKax
ISl pacCMOTPEHHS M COITIACOBAHUS TEper
orrnpasneHneM Ha yreepxaenue B [K3 (IIKP).
[Tocne zammrer oryetror B I'K3 (LIKP) P
HenonuuTens noAroTaBiydBaeT M HAMPABIACT B
TepputopHalbHEIH H Poccuiickuii
reooruyeckue (GOHAB oTueT H rpaduuUecKHE
NPUIOXKEHNS, KaK B OyMa)KHOM BapHaHTe, TaK
B nuppoom Bume Ha CD nuckax, a Takke
pegoMocte MH3., B cnyuae  BeIIE/NeHHA

- A full saved copy/backup of the project,
provided in Petrel (Petrel2011 and Petrel2019).

12. Results Presentation format:

Preparation of the report and graphic
applications shall be carried out in
compliance with the requirements of
regulatory documents specified in this
Technical assignment and GOST 7.32 -
2001 “Report on R&D work. Structure and
rules of preparation”.

Interim results shall be handed over by the
Contractor as work is completed on
individual sections.

Prior to defense at the Client’s scientific
& technical meeting, Russian and English
versions of the reports “Reserves
Estimation for Snezhnoye and Dvoinoye
Fields of the Tomsk Region™ and
“Addendum to field development plans for
Snezhnoye and Dvoinoye Fields of the
Tomsk Region™ shall be provided for each
oilfields separately.

Report on calculation of in place and
recoverable  hydrocarbon  shall  be
presented to the Client in four copies in
Russian and 1 copy in English, both in
hard copy and in digital form including a
report (* .doc, * .xls, * .pdf), graphic
applications (* .cdr (for version CorelDraw
2018), * jpg) and information database
(3D geological model in Petrel, GIS/log
interpretation materials (las files, tables,
tablets), petrophysical dependencies, grids,
etc; relevant data shall be presented in the
Petrel (Petrel2011 and Petrel2019) project
on DVD and six HDDs with a capacity of
no less than 1 TB).

Design document in the same format
required by GKZ (CCR) to be submitted to
client in Russian and English language for
review and agreement before submission
to GKZ (CCR) for approval.

After defense of the reports in GKZ (CCR)
of the Russian Federation, the Contractor
shall prepare and send to the Territorial
and Russian Geological Funds a report and
graphical applications, both in hard copy
and digitally on CD, as well as a statement
to the Ministry of Oil and Gas. In the case
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[MEPCIEKTHBHEBIX JIOBYLIEK, HCIIOJIHHTEIb
NOArOTaBIMBaET WX Ilacnopra AJs cAadd B
reo.oHAEl (10 COracoBaHMIo ¢ 3aKa3quKoM).

Janee 3akasuuky nepenaercs MTOTOBEIH OTYET
«llogcuer 3amacos mo mnacramM CHeXHOTO H
IBoitHoro Mectopoxaennin ToMckoi obmacTuy,

«lomonHeHne K TEXHOJOTHYECKHM CXeMaM
pazpaboTKH CHexHoro 51 JIBoHHOrO
mecropoxaeHuii  Tomckoit  obmactu»  Ha

PYCCKOM H @HITIMHCKOM A3BIKaX (TEKCT OTYETA,
wocTpalky, TabnuuHeie M rpadHHecKHe
NPHIOKEHHA) Ha 3MEKTPOHHBIX H OYMaXKHEIX
HOCHTEIAX B  TBEpAOH KOMMH B  JIBYX
SK3EMIUIAPAX Ha KakIoM A3blke. McnomuuTesnem
nepemaercss npoekt B ¢opmarax  Petrel
(Petrel2011 u Petrel2019), pxuodaomui BCrO

npojienaHuyo  pabory ¢ 3] MOCTOAHHO
JMERCTBYIOIMMMHA  TEOJIOr0-TEXHOJOIHYECKUMH
(reonmoruyeckHe, THIpPOAHHAMHYECKHE)

MOZENIMH MECTOpPOXKIEHHH B mi(poBOM BUJIE B
topmarax u Petrel (Petrel2011 u Petrel2019), a
Taicke B popMmare tNavigator.

B cnydae ortknonenus paborei B TK3/LKP

Pocrenpa, HcnonHuTens OCYLIECTBIISET
mopaboTKy 3a cueT COOCTBEHHRIX CPe/CTB.
ITorTOpHAs ormaTa rocyaapcTBeHHOH

3KCIIEPTH3EI ocymecTRIgerca MemonauTeneM 3a
CBOH CYET.

of the allocation of promising traps, the
executor prepares their passports for
delivery to Geol. funds (in agreement with
the customer).

After that, the final report on “Calculation
of reserves for Snezhnoye and Dvoinoe
fields of Tomsk region”, “Addendum to
field development plans of Snezhnoye and
Dvoinoe fields of the Tomsk region” shall
be submitted to the Client in Russian and
English languages (report  text,
illustrations,  tabular and  graphic
applications) as hard and soft copies, in
duplicate in each language. The contractor
shall handover the Petrel project
(Petrel2011  and  Petrel2019), which
includes all the work done with 3D
permanent geological and technological
(geological, hydrodynamic) field models in
digital form - in Petrel (Petrel2011 and
Petrel2019), as well as t-Navigator
formats.

In case of rejection of work in the
GKZ/CCR of Rosnedra, the Contractor
shall ensure to update and complete the job
at its own expense. Re-payment for the
state expert review shall be carried out by
the Contractor at its own expense.

* O0sa3aTeNnBEHOE BEICTABIEHHE IITPAdHEX CAHKIMH IIPH CPBIBE CPOKOB CIa4YH OTYeTa Ha

SKCIEPTH3Y /

Mandatory issuing of penalties if terms for submitting the report for the expert review have

expired.

Cornacosano/Agreed:

[enepaneHEIi gHpEKTOP
000 «Hopx Mmnepuan»/General
Director of LLC “Nord Imperial”

LU

A.K. Ugauor /
A K. Ivanov

TTozusck //si gnature

['1aBHEBIN COBETHHK MO YIIPABICHHIO IIEPCOHAIIOM,
IDOTOBOPHBIM, IOPHIMYECKHM H KOMMEDPYECKHM
sonpocam OO0 «Hopx Umnepuany / Chief Advisor

for HR, Contracts Legal and Commercial Amxain Kymap /
of LLC “Nord Imperial™ Ajay Kumar
NoANKck/signature

27

kS
RS



['naBHBIH COBETHHK N0 pa3BefOuHOH

TE0JIOTHH H pazpaboTKe MECTOPOXIEHHIH k} \Q

Chief Advisor for Exploration & Development \(r};\\\(‘f\ 1‘" Kyngun Ipakau I'ymra /
‘ Kuldeep Prakash Gupta

Ionmucs / mgnature

W.o. rmaBHOro reonora — 3am. reHEPAIBHOTO AHPEKTOPa
M0 reoioruy 1 pa3paboTke He(TAHBIX H ra30BbIX MECTOPOKICHHH /

Acting Chief Geologist - Deputy General Director for Ggglogy B.A. Koxynos/
and Oil and Gas Field Development e V.A. Kokunov
Hofinugh / Signature
Hauanenuk otaena pazpaborku / oy S .B.Hoeuxkos/
Head of Oilfield Development Department % ~O-V~Novikov
v )

[Topnuce / signature

HauaneHHK oTaena passeqouHoil reoaorun/ gl Q E.A.I'mankos/
Head of Exploration Department . E.A.Gladkov
07‘1'72.‘?02 0.

[loamuce / signature

CoBeTHHK 110 reouzuke / Cony/

Advisor for geophysics é s ff Sonu
3 ,[-1,,’

Moanucs / signature

COBETHHK 110 T€0I0THH / bgd Manuma Yaxpa /
Advisor for geology N\‘w ¥ “2-* Manisha Chakra

IMoanuck / signature
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Appendix #2 I puaookenue Ne2
to Contractor agreement No. Kk orosopy noapsaaa No
dated “ ” 2020 0T« » 2020 r.

CornacoBano:/Agreed:

I'enepaneueiii mupektop/ General Director

Yreepxaain:/ Approved:

I'enepaneHplii aAupextop / General Director

000 «Hopa Umnepuan» / LLC «Nord Imperial»

A.K. Ueanoe / A K. [vanov

Ha Co3JaHHe Hay‘lHD-TEXHIl'—[ECKDﬁ NPOOYKIIHH Ha

celiemuyeckux ganueix MOI'T 311, 21 u apyruax
reo/10ro-reopuIndecknx JaHHbIX, MOJYYeHHbIX B
npexenax CHeXHOro JHUEH3HOHHOIO YHaCTKA
(Ne77)», «Iloacder 3anacor no miacram CHEXHOIO H
JBoiinoro mecropoxaennii Tomckoii o6aacTny,

pazpaborku Che:xxnoro u JpoiiHoro MecroposxaeHmii

KAJIEHJIAPHBIN ILIAH (ITPOEKT)

TEMY «HDOBE,[IEHHE NeEPENHTEPNPETAIIHI

«,D;DI'IDJIH(*.HIIE K TEXHOWIOTHYeCKHM CXeMaM

Tomekoii ob6aacTiy.

CALENDAR PLAN (DRAFT)
for development of scientific and technical
products on «Reinterpreting of CDP 3D,
2D and other geological & geophysical
data acquired within Snezhnoye license
block (No 77)», «Calculation of reserves of
Snezhnoye and Dvoinoe fields of Tomsk
region», «Addendum to field development
plans of Snezhnoye and Dvoinoe fields of
Tomsk region».

CpoK BRIMOIHEHNS CroumMocTh
% 6o ( 6e3 HAC
aTana Haumenopanmne o6nexra/ ngg:q;ﬁ::';?’ E:;Jyéﬂ !
Slage S : :
Nc% Name Deadline (start, Cost, excl. VAT,
) completion) RUR
Dates below are tentative and liable to be adjusted as per the LOA of contract;
however stage wise duration for the work execution to be remains unchanged
[IpHBefeHHRIE HIKE ATl ABAAKOTC OPHEHTHPOBOYHBIMK i MOIYT BbITh
CKOPPEKTHPOBAHEI B COOTBCTCTBHH € YCJIOBHAMH YBCIOMICHHA O HDSC.I[C; O4HaKo
NOATANHAA JIHTCALHOCTE BLITTONTHEHHA p&SGT ocTaéred HeMaMeHHoH
| 2 3 4
ITAIl 1 /STAGE 1

1.1 | Coop m ananui reofioro-reopH3HYECKHX [JAHHBIX, AHAJIHI

obpaboranneix CGG ceficMuvecKHX TaHHBIX 0 HMerommnxen 2D

ceiicMuYecKMX AaHubIX. Bhicokopaspemwennble obpadoTannbie

Aanlble no CHe:xHOMY MecTOpoKAeHHI0 (HenoanTens Lumina)

OyayT mnpeaocTaBiensl B Nepsyle Heaeno espama 2021

roaa.llpesocrasienne 3akazunKy HHYOpPMATHOHHOTO oT4eTa / 15.01.2021

Gathering and analysis of G&G data, analysis of CGG processed 07.02.2021

seismic data and available 2D Seismic data. High resolution
processed data (of Snezhnoye area by Lumina) availability
(tentatively) by first week of February 2021. Providing information
report.

CT]:;.IM:MO@~




No
aTana
Stage

No.

HaumeHoranue ofhexta/
Name

Cpok BLITOAHEHHS
padoT (Hauano,
oxonuanue) /
Deadline (starl,
completion)

CroumocThb
6es HIC,
py6.

Cost, excl. VAT,
RUR

Dates below arc tentative and liable to be adjusted as per the LOA of contract;
however stage wise duration for the work execution to be remains unchanged
[pHBelieHtbic HIKE 1ATE ABASIOTCA OPHEHTHPOBOTHBIMH H MOTYT GEITH
CKOPPCKTHPOBAHE] B COOTRETCTBHH C YCJIOBHAMH YBEIOMIGHHA 0 M00EAE; OMHAKO
NOJTANHAA JIHTEIEHOCTE BEINOIHEHHA paboT 0CTASTe) HEM3MCHHOH

2

1.2

Ilerpodminyeckoe mopennpoeanne. Ilpornos amTonorum,
pacieroe Ky0OB NOPHCTOCTH M HeTeHACHILEHHOCTH.
IlepennTepnperanus ceficMuueckux Aanneix MOIT-3/, 2/ u
ux yssaska. Ilpenocrapienne 3axazanky WHPOPMALHOHHOTO
oTueTa. [IpesenTanus o pe3yIbTATAX U TEXHHYECKOE COBELIAHHE
¢ 3akazuuxom. **3amnra na HTC 3akazuuxa /

Petrophysical modeling. Forecast of lithology, calculation of
porosity and oil saturation volumes. Integrated Interpretation of all
seismic data including Lumina-processed data.  Providing
information report. Presentation on Scientific results and Technical
meeting with the Client. **Defense at the Client's scientific &
technical meeting.

25.01.2021
31.03.2021

1.3

Odopmnenne H caava oT4YeTa «IIporenenune
HepPeHHTepnpeTauny ceiicMutecknx Aanueix MOI'T 31, 21 u
APYTHX reoyioro-reou3HYecKnX [AHHEIX, NOTyYeHHBIX B
npegenax CHeXHOro JHOEHIHOHHOTO yuyactka (Me77)» mo
HHTepNpeTauns B reojoruyeckue Gouasr u  3aKkazunky.
ITpesenTanms o0 pesyibTATAX H TeXHHYECKOE COBEMIAHHE C
3akazunKom, /

Preparation and handover of the report on “Re-interpretation of
CDP 3D & 2D seismic data and other geological and geophysical
data obtained within Snezhny license block (No. 77)" for
interpretation lo the geological funds and to the Client. Presentation
on Scientific results and Technical meeting with the Client,

01.04.2021
01.08.2021

ITAI 2 /STAGE 2

2.1

Mocrponte eamnyio 3/ reomormveckyro Mojear mo Bceii
niaomwann pabdor. IMoctpoenne 31 reonormuecknx mopeneit
nnacrtoe [deoiinoro (FO1(1-2), FO2(1)) m Cuexnoro (FOI(1),
101(2), HO1(3)) mectopoxiennii (oTaensHO AAA  KAkKIOTO
naacra) M nepenekTHBHBIM  yuacTkam  (Cesepo-/Boiinoe,
3umuan n T1.0.). HoaroroBka oruera «Iloacuer 3anmacos mno
maacram Cpexnoro m /Isoiinoro mecropomaennii Tomckoii
00.1ACTH»» M0 KAKIOMY H3 MeCTOPOKIEHHI 0TAeNBHO. 3ammuTa
na HTC 3akazuuka. **3amura na HTC 3akazunka /

Build one 3D model for all area. Construction of 3D geological
models of Dvoinoye (J1(1-2), J2(1)) and Snezhnoye (J1(1), J1(2),
J1(3)) fields (individually for each reservoir) and perspective area
(North-Dvoynoe, Zimnyay etc.). Preparation of the report "Reserves
Estimation for Snezhnoye and Dvoinoye Deposits of the Tomsk
Region” for each oilfields separately.

**Defense at the Client s scientific & technical meeting.

01.04,2021
31.05.2021

Crp. 2 m3 4
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aTana
Stage
No,

Haumenonanue obnexra/
Name

CPDK BLIMOJIHEHHA
pabor (Havao,
OKOHYANHE) /
Deadline (start,
completion)

CroumocTh
Ges HJC,
pyb.

Cost, excl. VAT,
RUR

Dates below are tentative and liable to be adjusted as per the LOA of contract;
however stage wise duration for the work execution to be remains unchanged
TlpuBe/eHHEIE HUAE QaTL ABMAIOTCA OPHEHTHPOBOMHBIME H MOTYT GRITE
CKOPPEKTHPOBAHEL B COOTBETCTRHH C YC/IOBHAMH YBEIOMICHHA 0 NoDee; oJiHaKO
NO3TANHAA ANHTENBHOCTD BRINOTHEHHA paboT ocTaéTes HeHIMEHHO

2

2.2

Hocrpoenne 3] ruapoanHaMHYecKAX MoJejell NIACTOB
HAgoiinoro (¥01(1-2), ¥02(1)) u Cuexnoro (FO1(1), FO1(2),
HO01(3)) mecroposkaennii (0TAeNBHO AR KAMIOTo maacta) M
nepcnekTHBHBIM yuacTkam (Cesepo-/Boiinoe, 3uMHAA U T.1.).
Pacyer Texnojormuecknx mokazateneii paspaGoTKum miIacToB
HAgoiinore (FO1(1-2), ¥02(1)) n Cmexuoro (I01(1), FO1(2),
H01(3)) mecropoknennii (oTAeNLHO N/I51 KaKIOTO MJAACTA) H
nepeneKTHBHEIM yuacTkam (Cesepo-/Iroiinoe, 3umusns u 1.4.) ¢
000CHOBAHHEM TEXHHYECKOr0 H YKOHOMHYECKH PeHTaGeanLHoro
KHH. Ipeanoxenus no obocuoeanuio Gypenns pasBeIouHEIX 1
IKCIITYATAUHOHHBIX CKBAXKHH (BKAIOYAN IKCIUIyaTalHOHHbIE
CKBAKHHBI ¢ FOPU30OHTAILHBIM OKOHUAHHEM B OTJIOKCHHAX
BACHOTAHCKOI/HAYHAKCKON H TIOMEHCKOH CBHMT) Ha Beex
BhllLeNepeTHcIeHnbIX MecTopokaenunx. IloaroroBka orveron
«Hononnenne K TEXHOJIOrH4ecKoii cxeme paspadoTkn CHekHOrO
u Jpoiinoro mecropoxaennii Tomekoii 06acTH» 118 3aIATEL B
LHKP no KUKIOMY H3 MeCTOpOKICHHH oTAeNbHO. **3amura Ha
HTC 3akazunka. /

Construction of 3D hydrodynamic models of Dvoinoye (J1(1-2),
J2(1)) and Snezhnoye (J1(1), J1(2), J1(3)) fields (separately for each
layer) and perspective area (North-Dvoynoe, Zimnyay etc.).
Calculation of technological development indicators Dvoinoye
(J1(1-2), J2(1)) and Snezhnoye (J1(1), J1(2), J1(3)) fields (separately
Jor each layer) and perspective area (North-Dvoynoe, Zimnyay etc.)
with justification of technical and economically viable oil recovery
Jactor. Proposals for justification of drilling of exploratory and
development wells (including development wells with horizontal
completion in the sediments of Vasyugan / Naunak and Tyumen
suites) in all of the above fields. Preparation of the report for
“Addendum to field development plan of Snezhnoye and Dvoinoye
fields of the Tomsk Region” for defense in the Central Committee for
Reserves for each oilfields separately. **Defense at the scientific and
technical meeting of the Client.

01.06.2021
31.07.2021

2.3

Opopmaenue n nepenaya orueros na sxcnepruzy s F'K3 (LIKP)
! Preparation and submission of reports for review at GKZ (CCR).

01.08.2021
31.08.2021

24

* 3amnra 8 I'K3 (ITKP) corsiacno pernamenta / * Defense in GKZ
(IsKR) in accordance with the procedure.

01.09.2021
30.11.2021

2.5

Odopmaense u caava OTYETOB N0 NOACHETY 3aNAcOB B
reonorudeckne d¢onael H  3akazumky [/ Registration and
submission of reports on calculation of reserves to geological funds
and the Client

no 31.12.2021

Hrtoro o gorosopy /

Total as per the contract

* PernameHTHBIE CPOKH KCNEPTH3BI M coraacosanns OIN3 u TITH cocrasaser 3 KaTeHJapPHbIX
mecana / Scheduled terms for the expert review and approval of the fast-track estimation of reserves and

pr

oject design documents is 3 calendar months.

Crp.3u3 4




** Ilposenenne HTC no npuemie 3Tana 3a 7 aneii 5o okonuanns stana | MoM before 7 days the end

of the stage.

H.o. rnaeHOTO reonora - 3am. réHepalibHOIro AHpeKTOpa

10 reoJIoruy u paspaboTke HeTAHBIX M ra30BRIX M/p

000 «Hopa Umnepuany /

Acting Chief Geologist - Deputy General Director

Jor Geology and Oil & Gas Fields Development
af LLC “Nord Imperial

['naBHEld COBETHMK 110 pa3BenO4HON
FE0NIONHH H pa3paboTke MeCTOPOXIEHHH
000 «Hopa Umnepuany /

Chief Advisor for Exploration & Development
LLC «Nord Imperialy

B.A. Kokyhos /
V.A. Kokunov

Jord

rofick/sighature

d
(™ V!
W 3
32 L
Kyngun Ipakam Tynra /

Kuldeep Prakash Gupta

noanuce/signature
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