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ftcdBtojdsdmNe dd3d d BsteMSddzd BBiOL s Oded W d3d .

I MOHSC sdzOS s dz2jlslds| j] L OC tsdats d3j tc dzfs tcOL o do D8 N d:
Citdaztsedyd MS d2[1]. § chyfim®dzsso € d SMOHC 8dzOC s dzj dz
~nOOCIsjtedL ¥ sw dzO thdses Odzedd tOL d&zd ydzr = ¢ te
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GdzOo dz' » fslsH j dzO: Codzlsd dzgj dzls Odz! dzr 2  d3stemC 52
Or Hjdzjded j 8 f zMisr dadets?2, toj ydes?2 wtBMsO@se ¢, B
10 toMmMmKOltedo Of dstsdy 3] tdn@sdstic ts B 5 flzgzd d 1 ts IsGisdg
BOLjtedOdzO dL 11 MGCe Oy d da JfdMmMOdedy YGtsoHJ
SMOHSC SdZOS s dzj ded? 5 BHdzs?2 dL MS o ORapelrson. i talj H t
OB On HOMESGEtS LOHOdY B' dts of ftsdzdej degs ¢ OC |
mMod GidMEzdsS KOS d ftedowlLCO WktseatOWd?2 5 ¢d
ltcdowLCO tojLizdz IsOtse B dMOdzedw dzj sBrSHJ BO o 8
otej i3 bjnmdsdsecdyd MSdr fjteOyd?2 5 dLodzj yd o
Cstete ] C Otz ddz2@ HBMIsdEOdzO L dzOyq i s fas C B L Bge
ftodd3jtc sfdmMOddy WlkstscteOWd?2 Cjtedd, O 1OCYJ

Cstetej SsdtesoaCd 5 6 dzze d dzj .

t dMEdEBE R j BO B MlsOdzs o S dzjsdgdd ¢ tislsz0E RetRiftOuizd d

g Yjdzr¥ Ctdastetsdzy COyjMmlsoO dqdesjteftejlsdtelzj
B dzd ftotse jtojdg@r wldesmdlsj dzt des fpj 2 pdsd yd MSdr HEC
OtedBlzlstse (CBcjtej dalsdatsfyls ) .

ulssdls OS] Bldjisdls!, vyt {§ teddH ¥ ok d@ad
CjtodzO B' 2O o' f tsczdzj dz20 dstedBO&IL Oydw d SCtstets Cls
MCoOyddze © ddelsjtcoOdzj Heobkr cttedL sdalstso . I Odzdz
Ctstetej Clodzgsets twOMYtejHj dzj dedy f jlstesWdL dygd S dn
fshistetsj ded d dsPsagisad dziff ¢

I1ts tojLizd OO tcOBBsls DB ¢ §iz20dztststeffiylg thyt€ OO dR
tcOMmMf tetsistcOdzj dzd § d3 -J dfCizs iglic@y & ts dgdatss 2 Mls o d WwWovyd
f zOMmlstso .
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tdﬁ]lZdZ&Qtsq’tsﬁjlsOadZszq’JtGJIzdzilsOlsIsa s dhodd" € j todz
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Coff dzj MO, CBolstster j] tsBkMmdzcedzj dz" Btsdz h j2 € tsdzy
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3) [ Mmdesoder § § 52 d3j dedglQD mD)s dzdzj S Isste® (10

4) 1 jtMmdetsode j 52 3j ddemp); C sdzdzj S sste® (O

Bl jHddzjdedzr | W Oydd HOdMzjj Brdzd Mtsfshlsos
HOMZ) dzj 2N jets of Hjdzj dzdw  wteZj 5 Isteds ¥ Oyt dzj H § lésdsq
tOMf esfisteOdzj dz zO thdztse fj d gl @AHBI U j § OEd B s B (
C ts dzls te ts dzw COoyjmie O teOMY toj Hj dzj dad B ' dzd
tOMYtej Hj dzj dzdw W Oy dt2d fiyfz ECdzdzj S st O (
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cOmMftesMisteOdzd dzedd 4 Myuodde » Isjdz s oMmd Bz d&J Mls
Eff jhdesj fscdsL oo OdzdyH jted@i"e OB 5IsC d KB skt

15 tjLizd SOOdB MiHd®R] dssdscdyuj MStes Y C
W OydOd &zOv dsHjd B MsssyHjddY, SsksLOw
fmd 2Mdsd ud MSd B HOdzdz" &3 .

s dMs¢ dMfsd Ltso Odzedets? dzdlsj tOlszte’

lL.uelstcOrtse H. [ . [Mmdeser Isjtstedd sasfdsjsdzijds) L @
tcOL Bjh jdedj dO (o jfor,desAgls ¢ L # eBez¢P.3 21 6 0,

2Q2ueojdzatsW jdz 1. vyjdzdy BB THeftcOL SBDBLA[I. SMOF

zpJuwrw Jtuor 3 61356001 ¢ rcyr scrtr
rcdwyrrf4rer srt1dt 33 sdrArrtovodfr 3
fLrcf wvuvont

1. . sOdzdje, 1. RoOdsH

JIEdz RBOpORZOMTTI Op@EzO00 dz2j 6" LHjd&zejdz Ctsdeyj o
BsH j dzH bEtekzH" p dgjc' LG Comif dptstds sl § teZh O 3 J diic

Sl OB tc OO Ist dz6 O dz. dbdz' plsOEZOOdz " HG " dzH ts
MdHdBJ delstsdztse d W dz" p Ofip’'Edg "ty Qfslar Ofds © fiislsO BIEAPD P J Is 2
rplsd BOdzH T O BOte EpPO" 3OdzOtGH " St dz0dzOMmis' tokz

GjLjto L0k § t5drdfjes 4ottt ‘dzlz’ B S O OO HBCdC ' dgh’ € B,
bEGEHOOHO2 IskzOr L H'

GCM bl Hj to: € jtodz &Dibe W GEQY thg lsiQ d3jddls s ks B
Citdsedwd p BSH,j d

RdzW stcdsOydw tsB OoalststcOn

sOdzd jo 1 tsdzOl [ GCOuUN Qdepdcd ypdzizy BT tcOL o dIsdw
cOL tcOB OIsr 9 O dzgF = dRkiisvigdmiiemgrkz dzd 2 ,

v [ ¢ RMday ddzd tcd dzeuelr dzlsQ dg @O R Mils O dz

RO Odzse | ¢ Istste TR®jJOdEEPWIUNS d2 S Bdmizdz IsOdzls
Bs H j dzd tc ts si@dpgd@demac.com

DeGolyer&MacNaughton, W d dzd ©dz o t j M B dzd € j-¢ [g ls ®deMmis O
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(. f. s0O0Bdjo, .1 tVrdMBLPIo0O, .1.

l fEBdzd S Oydd tOMmd3Olstcd o OJ smw Isj &3O ¢ sdzls tg ts dzw
fsmistets deqrf yd® 7 § j stesW dL dyd MSdr dBsSHjdzj2 o .L OodMmi

1 jtcosdzOyOdz! dgs B' dzO ML HOAZO ¢ dzdyj Mise j dzdzOw o
dBBtsH j dz 58 HOdzdzts?2 L Odzj % d, fsLosdzve hOv tsyjdzdlIs!
Codzdz SIssteMC 4 Mots2Mmise O stfida] -5 61 @Eada] §J dzdz = 9 n

sOzdBteso CO f jltesWdLdyd MEB2 &BsHJjdd o f tsdzdzj daC
SlssBteOdz € j todz, d HOdzj J f smdzj steBZOdzdL Oydd ¢Ots
zdlstsdzsedyd MS OV  disH J dz d toOmmydls Odz Codzdzj Clststof
m¢ o Oy d dzO d3.

stsdzstc®€ @y Mlso O wWOMUJlsder = Stedoer s tsMkh j Mise dzw dzf
mMddzlsi Isdyd M dn H Odzdz" ~ GJdzj tod tclz j @ganf.Elaff. tc d 1 JLtBYAASTHE](
sSlsdBd sdIls+ , Ylsts MaotHJBsMIs! fitcodydsr » HOdedzr = fp M
nstesh j 2. lftsimdzy HMNlsodd ®tstzlz wj ddfr jd midf jsidiz dz'slo O dz' H
LOf OMmMse kZedzj o sHBteSHMEE Mrt! w s sfdmr o0 di3s2 L (

sdzt yjor | hdzts o O: fijbtesWdL ds O, Tdchiog,dQuimizBlanw ¢
dqdzs jtef toj sOydw | RrRe, Ctdzdzj Slstster, ftstcdMmlstsMmis! , otSHL

I'e g HJdadj

Il dofmstswh jj| GefsBY oG] "dtosSts  toddgd dav
ddzs j ef toj sOydd COteslsOydzr = HOdzdzr = Hdzv § 5dzkz Y
L Cdd L dzOuj dzdw B dzj st toj H j dzj dzdatsfls j 2 .

O3 @3 OCIkZzOdz dzf &3  ddzdetseo Oydtsdzdz” d3  tSH A S
fijbbtesWdLduyj MStsets BsH] dcsy Bdzg B5dzv | IL Bls ts518 Hzfs ¢
OdzOdzd L dtetso Ols ofMd onr"BHAZ §J HOdzdz |, dmf sdz' L k&
ojMmMtse Hdzw COYHB2 Ctdot?2 ftejH]dv dedets?2  tsdz' L
Odze stedlsdzO wWodzw s Isfpw tsflsddddL Oydw otej dizj dzd dzO
HOdzdz" A Mfisdz' L soa Odedjy BjrOdedL B3O MOWBEsC tsdzls to ts dzw
BisHjdd. RMABHAG & HOdd & &Bsckls B! ¢OC
Cjtodztsor | HOdzdz' j, Mots2fMmlsa® Wdzg dHBSO .

[ OdzdzO" BjksHJCO §oLotdvjls tOfydy dzdls:
Zzdlssdtsedud Ms dd ¢ BDa&eod |s jfdajiHssinis 0o d Is ! Apd o (W
i BSsMisdy j] Mos2Mlse®) f Bodij o' MBS HEMH
HiljteddddmMisdyui MSédd3 fsHaBHEBRE HAY fHMUJISO
dqdzls j tco Odzse Ctsdzdzj S Isstetso Hdzw f JteWstcOYdd d HO

[ ilbBsHSC O

J tdsidg dzd W A dL zyoj i3ts 2 LOdzj 3 d ftcj 5B d&zZOH O
stci M Jdzdese s Isdf O dL SCSobstera ftod dMmfr lsOded d
Mdzsy dzs s ¢ 9" HJ dzj dzgd W ddzls j oo Odzts ® Istej M d dzdz" =
Csdizf dzj € Mk 1l R Y, ) H O dzdats 2 tcOB tsls § i toedo3d dawv
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Istcj h d detseo Olstsfls d nOtcOCIsjtcdL 28 Isfpw 2O HJOGteOC
cOL i3r otse MloatsdzO MCo Oy dder . o Odzde" § dMfr sOded v
Jdzs j teo Oz’ & ftesHESIsdodatsBE Ctdzdzj Slststelz. 1 tstedfr
Hisdzj 2 Emdzse dets s d Is .d£O.dzd Wizl & hdgfijisfipH r o f tod dgd C
Csdzd yj Mlso j dedets?2 tsyj deSd fstetsor 7 Ctsdzdzj Clststetso
ftedmizlsmise ¥ Is Istcj M d dzdz" | Ctsdzdzj CIstste©® Istej Blz® N
B3 sStsH s COttslsOyO s ofj?2 f dzsh OH f slsj dzyd
Codzdzj SIstster dL @dzPy diss2 g fsLotsdzvs h dj f smistets
fibtesWdLdud MSks dBsHjdz Itojh Jddese Olstsmisd .
[BsMdzso Odzdj Isdfitse Ctsdzdzj Cltstese, sfdatse dzr A
Meots2Mmise Istcj " flaslazdz] YfldsEctdstsio d o dfgi M O h dn f stetsH,
G tc Odzd ydz' d&3qd L dzO Y j dzd v dgifO B tstfctOtis ds jior] jj dets-W ddzddisusj diff< edt
difdzj Hseo Oded 2 Ctsdzdzj Slststetso ftod dMmMdzj Hise Odedd
L dzOyg dedv ¢ dzd ded istsfls d, fstedmMistsMmisd, dzj W ls j dzO
tcjLEzd OISO dmMMmdzi Hso Odzdw € JjtedzO dzO H Odzdesdz ¢
Eidaztso dzj dzf@ © MmMewird M Isjd3d, vybt Cjtdser 2 ®&OIs
Csdzdzj CIststetso Bf dz daj SsdzgHdydtsdeder o3 (teOL tolzh j dz
sftcjHjdzjd COC Md3i " Odede” 2, gzt hd2 dj L jtcdatse
ftesMistcOdzMmise O. [ iqL j tedetsai@nw §f mte d Miststd)ls ‘d3j nwldd ¢
CtodmMlsOzdzOBd S Odz ydlsoO, O OS] fEMistslsOdd dJ
v. €. dL 2yoj &3OwW L Odzj %! fted HMsOoa dzWw jIs MmMtsB 5
Slsdztsy j dzdWw Md3j " Odzdesets dzdlstsdzsedyd M sets MsMmils O
f totsMis tc Odzlsfedd (dIs f jsfier ) ;L OO Bls@R N fs2q dzj s tej H J dzj dz

HJ lsOdz dz' » f OtcOd3j Istets o BOIted yr , Istej Blzj d3" -

fijltesWdLdS 52 ( BB H Iz dz Quant i ) ftotsc tc OAd3A3z] T
dmfsdz' L s9o Ols! o jtoswisdesMmisdzgze ff j Is to tisho dordaf(L] iy JoFitsH
Quanti . EIl an. Cltsls Mo tej d3j dzdz" 2 o 0tdOdzls {f 51

fsmistetsj dzd & Zdlssdzsedyi MEs2 &sHjdd d tftejHJ
olgi hOshdrn fotesH  Ctdzdzj Clsstetso .

[ JIsBBH Quanti . EI an fsLoatsdzV § Is ML HOIs!
dzej MEsdl C R dzj cOXRZOB Mts MotsIMmise j dede” &3 Ot Odzd
vsOCYj © tjLikzd O] dddsjteftejlsOydd ¢ jdzgjtedtclzs I
OB sdiscing dats § Isd ud WS¢ dJelde deedjyd BB Gd ) ¢ OS¢ (ot
fts C O HB®BE dmy sdz! L 59 O duigsudslizO W  d3j flsdigsHldzizts iy KB O, Is
ftscted h datsmls d Is. f. [ OdzdzOY BjlssHdEO h st
CoRBf Odzedv mn Hdzvw tOMYdlsse A v § SteSH. 1 sdzj |§ i
Quanti . El an ftjHmMsOsdzj 2O dzO tedm. 1.
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MeTtoa Quanti.Elan

B Quanti.Elan Bce BxogHble KpyBble UCNOMb3YKOTCA ANA NOCTPOEHUst 06bLEMOB
(vHBEpPCUSA)

GR, NPHI, RHOB, RT i <
Ksapu,

GR_Wnnut, GR_Keapy, w
nnuT,

+ —
RHOB_Wnnut . Ak 5 =4
OGbemb! CeoGogHan sona BB
+

Mpomwtan  HenpomwT

So > Sxo Hedte

Sw=1 B MNuHax Fas ...
VOL_Kanbuwr < 2° ~—
VOL_Ksapy ...

Schiumberger

CpasHerue

find v knowing 1, P - “log analysis™

find P knowing v, t - “parameter calibration” Brogrbie

fisdt knwiag v, P - “data crestion” Mogens
t

- MUHUMUIALNR pa3HUL!
t dMmMEzdesC 1. o cQudg®.Eldg) IstsH O

find v kmowing &, P - “log amalysis®
PexoHcTp. / \ fisd P hu-mg vt -md.iﬂim'
KpiBLE findt knowing v, P - “data creation’

s 0¢ o dHdztsted M. 1 Hdzy fthstetsj ddwv dzdlstsdzsce
SftejHjdj dddv &ddsj tOdz! dzsets (st SBI j BE
(COtetslsOy dz" » HOdgdz' n), CtdeMlsOdals™ (f OteOd3j Ister W
Wdzg dHBsO ) |, d BetOdzd yg dedw ( ¢ te@'dze y df Qitec O 3 JAD | {F
Hsf sdzdzj degdd Mdzj HEjls tlsdiilsdls!, Yyl tBi jd& ©O
HOdzdz" 7 COtslsOy 0O d CdMmisOdls, d ©GHdSs o] dg3j dadz
sBteOIsdzOY L OHOYO, fts tojLizdz OISO § tsdzlzyj dadz -
Wtstodzd to iz eftpdndzld s ME Ytgdor j S OtetslsOy O, Colstster j €
ftocsotsHdIs! Ctdzlstesdz?r COyjMmso O ftsMmMtcj HMlso sd3 dzO«
Ctedolzs d tftejH]dzj dzd W fnkz 33" ftsete h dzetsfmisd .
MlsOdzH Otclsdetsets f SHABBHO SOC Y] L OC dz¢ g0 j Isfielzy 9 Is fi
Bdesy J Mlsets dlsjteOyd?2 d ftosctcOBRBBO MisOdzOo dzd o O
fsctej hdesisd ftcd L OHOdzdz » LEPpUEDP @ HSc B OGHIgH O
sflsdBOd &zs dMftsd Lso Ol! &Odetdjj HMsts jteds

10 tsfydzts o § BOC tots O] f Oelzdd?®  Cffj tiehy Is te ts j dzO
fibtesWdL dyy M¢ ow R3S H J dz ) Quanti . EI an (tod fi
fpdzj Hizs W ) d3ddzj eOdzr : 1. fifMssS, 2. Odjotdls, 3
(sl1z). sOdzdjor?2 fwdz oY cstf @AOdaER{™d] |z gls pdaig, fls.HY
tjLbEd SOOdE XRD dMmidjHss Odd?2 € j tcdzO.
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| Bxoarbie gaHHBIE | SorHm | MNR_LOC_Elan |

|. Input properties [ Component Specification Wet clays Special Models | Additional constraints | Post-process p
Family | Uncertainties | Uncertainty Type| Input Weight | Unflushed factor | Equation l'yp:l Tool type | Cuns‘tantsiﬂcthﬂtcl

1 IBuIIn: e 0.027 Absolute 1 Linear - Bulk.. =~ yEes
2 | Neut... Absolute i i Linear = MPHI = Neut.. = yes
3| For... Absolute Linear b - yes
4 | Flus... Absolute ¥ Linear - * yes
5|Com." Absoluts ) Linear - Com - no
5| ULG... | & —r Absolute .-.-‘.-\..-\__-:____-_‘_-_ Linear - Gam... =~ yes
HeonpeldeIeHHOCTE «BeC» KARJLOIN Icpnunﬁ
AT KPHBRIX KapoTaXa IIPI pacticTe MOJICIIN
| Bragnuie Adrivisig | i TP TN MNR_LOC_Elan |
i Input propertiss | Component Specification ! Wt clays ' Special Models : Additional constraints I Post-process paramsters | :
DEEAULTMODEL
Activats | ik Density (g/em!| sutran Porasity (v/| essional Slowness| Gamma Ray (gal] semittivity (unities | inductivity (mha/i
K Feldspar yes 2.57 0.02 &0 170 5.3 o
I Calcite yes 2n o 47.5 11 8.5 o
S yes 2.68 o 85 75 5 [
 Sand yus 2.63 -0,03 56 25 4.4 (4]
XWater yes 1 189 0
b 1] yes 0.7 0.95 210 o
UWater yes iois2s |y 169 0
B LAl you 0.7 0.95 210 o
3

|KDHC'I.'E.1]'I'I‘I:-I HHOPOJIBEI 1 (l)JIK)lUL(]H B MOJICIII J

tdfzdsS 2. 1tddjt f§QuatfEas? &sHj dq

1 ted d3j dzd ded §

lted fteddsidej dzdd fJteeodudss? BtsHJ dzdn € o @&y d et
¢hddzlsj sdalnded ji dL &sHjdzd L doydlsj d dts tslsdzd y!
mMsslse j IsMmis oYy waazsls OB dzdzOydIsj dz dzOv f sctej h dzetsfls!
oL Bsy dzs 9 Htoj HMIsOo dzj dzdztsdz tcOL tejL 4 dd3d ¥ sfyqw o
COC HBasB]Is, OdzedHtedls, dzdet ftoj HisMIsOo dzj dadz"
JRY dzj zHtsodzj sotstedIsj dz dese s S Oyd Mlso © (tedfm. 3)

inf

I_,-_-\"v“-‘\.m;‘"ﬁ-.\—\;‘—o’ |

G
’ 7

Kak BHIHO IpHMEHAR aHATOTHYHYI0 MogeTs Quanti.Elan B expakune XX HabmonacTes sHATHTEIRHOE

pacxosaeHHe nepeiHe kpuBsnx [TIC o cunrerHaeckix paccunTanHenx B Mogemi Quanti_Elan

Hannbrii GaKT yKassiBaeT Ha BBICOKYIO NOTpeHocTs, [IpHuHib: JaHHOI MOrPENIHOCTH MOTYT OBITh:

1. OmmeaHas IMTOMOrHA paspesa B ckB. XX oT auTonorsm ckB. Y'Y ¢ oTDOpoM KepHa

2. Tleppuunbic DaHHBIE MPEICTABICHHBIC MOIPATHOH OpraHUsalieii HH3KOTO KAYECTBA H HE MOIYT
OBITH HCMOMB30BAHBI T AATbHCHIICH HHTCPIPETALIN H ONPEICTEHHA MOACUCTHRIX NapaMETPOB

tdikdzsS 3. tjLbd kO fjtodudes? f jlstesd dL

b Yyj dz' s Bsdzj j HjlsOdz! detsets dL kzyj dedw dz3d d
Cdzduj Mlso j dedzse s Misslsdash jdzadv COYHBEE  d&3d dzj t
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HOdz dzgj 21 j 2

] dals ¢ j dzts f)ls @OigOtifte dESACOX RB s OL Y S5 0

vOBdZdyo 1.

COkdBtesaCd dlssdseduj NS s2 fdekgd j dzd

Cijtedz® 5 MSoO

t J L zdz Is ©KXRD fqun fifigt€] o @ doddgd 21

m O dz!
Ldked soousod yod sd "F°% sosdwddl 06t{ © | wowd?’ S
Is Hj dad
fdted
& % % % % % % % % %
31746 | 288 | 117 59,5
31815 | 428 | 205 241 | 126
31024 | 499 | 106 39.6
3197 | 542 45,8
3206 | 502 | 151 34,7
32868 | 40,7 | 224 276 9.3
32899 | 48 23 29
3207 | 24.9 8.9 66,2
33089 | 52 156 25,5 7
331,14 | 592 9 31,7
332,11 | 51 158 30,9 2.7
33284 | 478 | 202 32
34531 | 409 | 208 38,2
34829 | 200 | 106 68,5
3493 | 548 | 123 32,8
3503 | 32,7 43 24,3
3508 | 383 21 408
351 426 54,7 2.7
315 | 214 | 1.8 67
3518 60 12,9 6.1 113
35221 | 573 19 23,7
372 473 | 111 34,3 72
37236 | 581 | 116 30,3
37332 | 33,7 | 106 46,8 8.9
373.47 | 562 72 2.8 3.8
37382 | 498 | 135 23 132
37428 | 76 13,9 8.9 15
378.86 | 30,9 5.9 58,8 44
37936 | 46,6 | 203 25,4 76
3796 | 359 77 459 | 105
380 42,7 573
38034 | 473 | 173 35,4
3807 | 423 57.7
382,17 | 28,7 | 105 a1 197
3829 | 156 10 62.4 12
3833 | 256 57 443 | 244
3836 | 539 26,1
384.26 | 316 6.5 42.9 19
38505 | 523 477
387,48 | 162 6.9 67.8 9.2
t OMmftej Hj dzj dad J or BsteC d sBtOL Yytso dzO0 1 0dz0
o f Sdzdzw s ) byujlsd c¢js¥dLdujmMSds RO©OCI,

COL datsfls j 2,
ftesdL o j Misqd
H Odzdz" o3

XRD

sOC thdzB 'tsBBOLHEARYE! day2h J i3 o HIMisOo &

f tsdzdets y j dzdzlz ®

dimMmdzj Hise Odzd 2 .
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f StecsHSSBOL Z8 h dd3d B dzj cOdzOBBd Yo dzw s sMWicElw Picy
ftedmikzlsmMiseozj Is Codz ydis. J dzj S slsstcr n 5B teOL 1
dzj L dz2Oydlsjdz' dzr j] s tsBI jdBz Bddzsj eOdzr, Clstster j
¢ sdzyOlsj dz' dets?2 ZtsH § dzd . vOCdd3 SBKLOL sd3 S H J dz!
XRD. 1d3d fHtdejHjdz dFffddf @®@@f3j Isthrdzs ffs™ C O HBA
fstesHT , Ctbter | dMftsd Lo O0dzdm! HAY CtdyOlsj
r Oy OL sdzr dzOMmMlstes2¢d fibtesWdLdud MEdr ¢ tdmlsOd
dL HJOY OL sdzse dzOMbstes2¢d JJiltesWdLdud meefa ¢
Codisf sdzgj dzls dL dzdlsj tcO-Rtedzr » dMlssydzed S s [ 1

Input properties | Component Specification | Wet clays Special Models | Additional constraints | Post-process parameters
Activate |Bulk Density (g/cm3)| Meutron Porosity (v/'v) | Compressional Slowness (us/ft) |Ul_Gamma Ray (gAPT)|
B chiorite | yes 301 0.35 a3 180
Quiartz | WL 265 -0.03 53.5 32
s M-Feldspar | yes 281 -0.005 42 100
%Calclte [ yes LI 0.005 43 11
XWater | yes IEIEC 189 D
| _poatl | yiEs 052 0,92 210 D
Uvater | yes | 138 o
B Uil [ yes 0.92 0.92 210 0

{dikdsS 4. st®@ftsdjdls’ fstesH' o §OLO®R| ST H

vOCdd GBLOLBE (6 jLbkd sOsOd dhhdHEs
sBdsodzj 2O § jlesWdLdujmMSOY &sHjd d ddidsj o] to]
leddjte § zOdzh jsO 5 MSoOyddej 1 SBLOBGlSOdRESESs
ZO tdfm. 6.

t Oyl St WWdyd] dzs©O o tsHBdOM" M j dadetsylsd s

[ dzv  t.OfmMyd sO o BHBAdOM" M| dedofifdsddts B taif dzg Gl §
[ OF dzt8h O [ B H k2 dzj , Q uf denj tHif. sEMB@Lj talgctiys j 5

RibkHjd das] Mefslksdedj ddj §&Omlso, [ d&ds;

sysstislsCer SOV fstedmlsshls! , H. jH.

| Input properties | Component Specification | Wet clays | Special Models | Additional constraints | Post-process parameters | |
Deep Resistivity
Deep Res Method | Deep a | Deep m | Deep n |nWater Resisti\.-'itﬂ
1 |Archie -1 2 2 0.1409607
Shallow Resistivity
Shallow Res Method Shallow a Shallow m Shallow n |Itrate Resistivity (0|
1 |Archie 1 2 2 0.4213274

{ dMkdsS 5. ) OwOdjlste’ H&Y ©OMUjO o sHEBAOM"  j da

[ dzv Ctdastetsdzy COyjMmMlsa® fOLORj steso Mmtstf tets
fsistets | dzf dASdEC jolsd@s dL tdfm. 7 dOdetdjj f§lkd
MCoOYddz 2, o Sttt BN dz f tsdee2y 2 tof HE&S B 56
OV Hdts?2 odLEZOJL OYydd Br dZz ftsfstetsjdz S jls
MCo Oy @deited . 8) dz© Ctbssd { t,]ddfisrown dpdsc s
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o tsHEAdOM" N j degdesets Ctsdzdzj SIststetseo, teOL Hj dzj deder = Mt
Yyo j lsOdd . [ B sdzdzd Isj dz dets y j dzlsr &3 Yo jlstsds or H
m¢ o Oy ddz , ) Coltstetsd3 ¢ 0L Oded W L dzOydlsj dz' c
ftcj HMIsOo dlIsj dz dz" 3] .

69



I

| e g,

f ' e * B
L] ! 1" L ] arl L SEERE D nt i e | L an £ fdE b H18 am L] . LA - o e -
! 1 } i 1 i i i i Wi Woaijp_ U
J l | . i I.II'- ™ ‘l :‘IF L] 7 . LR imcaa ': ; _i-w:.l:l _-_ ‘:— _l- lll'. ; . l-l .1.: i |-I-!I -:. i -l-n:- .. | L] o A LA § _I 2 e B L un
u | |
ks

4l f'r:
mamans
¥ =
i 2l FERSEIE I
A -
-.-n? =
FLAL I W
L LICREL Y
=L | —
1= < A = A SR e Y -~ =
- 'E_} -
-
!': =
]
we | e =" L
-_—
- =] —
e —

qm&&sglaqég

70



T

L s s, ——

LR

A e g
P R

L, B 8 et 11

D e ]
] P P m——

B B Sdmen ki & [T

m=2

Eaczen Pamms (111
Eemrs facammn e i

{ dMkdsS 7. 1 todfdhnds saf g5ty e ©wOMyYjsO so M ©OL dzd yde

71



Bl 1 R e e e il ot [§ @06 il L BEnsabivily  § et Pt ]
Merem - Paseep - Saauip | aric

I

Q L0001 AuDda 0 [:'8 | | = 103 1000 10000 090

i
- - L TR
m=2 \
=1
1
| e ] by P by
i bl L2 P -
i
i
I | =
™ | 11l =
g
=] i - et an
d [1 ¥ ] i 2 M o T Y o o O o I 0 o 1 T M
= " 1 e e N - 1 Pt
] I
8l 8 i)
| BT
¥ vy
4 - P T
I 3 TN
.;-.' E.ﬂ i -~ -ll i e J
j— e e R i i
F i 1 > = | IR Al
- L - | e |
E E i
| 3 a3
| Ru=0.125, O | ;
! 'I
[T [ [
BK. Onu |
0 8 i ) a
o 1 | 1
ul (1M |

o 1B ATy = (-0 7 20 {ogLoda) - WerbOr1 * £ 1395)
dvmd S legidiv) = (547 §) ® Doptife) - mguifl © & 100 - mguilia/

t dikzdzsCd S8 lezsls-sifs  § dzOdzgh jls § 5 MCo Oy ddaj 2

72




I T o9BHT

I dOfmkswh j2 t©OBtlkj B'd& o' f{tddyj dz MMBts
ftotsfidzsor 7 dMAtsHA 7 HOdzdz 7 fijbtesWdL dyuyj mMsdn
ftoesBlztcj d&z0 f o' dessds € jtedz®. s jtodz BSIstsB toc Odads 2
Br dz cOL k" jdz o ftetsyjfmmj BERZtejddw, . ¢. ftoj HI
MoewiLd M 1Isdds MisOdzH Otclsalz’ ff 5 dRAEEQEZ L 6 1§ ff) detaDdzs d3
ddL S s stedMmists? d dedL CStsftetsded yoj dsgs?2 yOfmlsd 4§ dzO
sBtOL Yr WwWodws Isfqw dgj ftojHMIsOodlsj dz dg d3d, dzj
Codzdzj SIstste® d dgj dBseckzls Brils! dMftsdz L tse Odg’, Hdz
sOo¢drn C0O0¢C COfddzdwteddii stedw, wffteijHjdjdadi { dzj
9 8SHdzOMr h j dadetsmis d slsdetsdlsj dz' dz" j WOoLBar j
o lststed ydats J Htcj dzd tetso Odzd J , ftosfdlsCO d Hts. ]
dL z2yd dzdes s d LOdzj q d dzj z fyls O dztslzDdzjj digd v G ts@d
fibtesWdLdui MSdr fOLO®Rj steso (e dzdded istsMmisd,

1 sfpdzj Ctdelstetsdzv COyjMmlsoO® HOdzder = BT dZO o
BsH jdz2 HdzW ddalsjteftejlsOydd HOdedz" = J R, o COYJ
dfmy sdz' L ¢wej QoldEpslh) sz § stesW L dud MEkzr sfyds M §ted
Quanti . Elan o ftttettOddzdyj Techl og. [ OdzdzOW  d3t
Mz  Odzdese s dzdlstsdzse dyj MEtsets MisMisOea © d fydztsy dat
(stejhdd d f§ter)0 BSOS dfupfe] v PaepPdadts Hj Lk
f OtcOd3j stetso  dBOIstcdyr , stcjBlzjd"r » Hted twWOMYjlO
yj dz' s Elssydzj dedv dzdbbtsdztseduyj MStsets MsMmisOa O o
fjtesWdLdyj MEBs2 dsHjdzd BT dzZs toj Csd3j dzH ts9 Odats
OdzOdzdL © ( XRD)YoORO SCHpetazO s MCoOyddzy 5. 16 6
XRD, fjltesWdL dyj S Ow B Hj dz dmf sdz' L zj BO
Metstete ] Csdteso OdzO d o' OB OdRO ¢ tsdzyOlsj dzv dzOWw .

] ©ORCOR HOdMEsS?2 t©oOetls' Brd&d SftjHjdd
BOIted ydes?2 ftsfyls GoHdzw,® M R dzQfStte © MstezClskzte] f St
dqd3j 4 smw Ltsdgr Istej h dqdeso OlssMisd, SColstster j Wodzw j s
Wdz6 JHse. 1 Mmewird M BetOddyj dede” a3 € tsdzd yj flse ts
sOCdr COC 1 dzjSbtedyd MSd2 &d ¢ tets fladdin »jdits ¢ (5O dFO dfte
ftoj HNlsOo dzj eV & f cesh OHdzs s e OMY totsfiste Odzj dzd d
HOdzdzs?2 tcOBTBIST dzj ftojHMlsOoadzv jIsw o tsL d3tsy dz" .
Odz0Odzd L 59 ¢ J tedzO dzO ftoj HMisOa dlIsj dz dzr = tsB tc C
dzj st toj Hj dzj dedetsis ffdz] faddff ds8BH d A d WWjClsde dz n
sftcjHjdzjdedd hdseodsy » fYsHMyjlsd » fOtcOd3j stetso
tcOL d3" o Mlse sdzO MSC o Oy d dz, oL 3 dets Mo w L Odzdz 2
dgdzls j tco OdzOr tOL iBFr 90 MlsosdzO MSC o Oy d dz 3 sSSHT
dfHoyjdzdy d dzj dBsckls BT Is! dmf sdz! L 59 Odz H dzw
fOLOd) stetso, i skz §OO®RIster o 1Isdrn ddasj te
sCtsdzyOlsj dz dzf 7 MtejHdzjoLojh jdede 7 o j dzd ud dz.

tjLy B3ftelzw or h jdL dztsy j dzdz § 9" 9 BHT fdzj Ht
dzj s tej H jndzj dzdafsted o' Hj dzj dzdd cGtOdedy YtesHEZSIs]:
sftcj Hj dzj ded d sfdatso dz' = f sHfmyj sdz" n f Otc O3 Is t
Hj2MmMseakzs h jets ColBfdzj CSMO | R My Jd yd Odz! dz' d3qd C
My jydWded HOddzsE2 LOdjxd, O kOCy,j dzjsBStHJ
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ZOddyudd &OljtedOd ft yOmisd Blktjddw, fMj?2
CdHEesH] BOBISd d His.

1 d16z3 snfaryw zrqwrre sdfJrsvdt] 3cE
vl 1 zJ13tJo6t zp wrwfrtw Nzw 3
lrovt {ARTRsOL 3 VY osr ¢0f ¢y ¢dIdold gL 1 4w
5[ T ¢ v

(.. s0OBdJjog BBjyo10f VEJWBo

1 OMisOf p" HO BHEdRSHIEE' d ddlssdksedw d p CGilsjtete
tcjLjtcozOtwdz p pOMdjlslsj teH" hjCljkd C'te'" M Hjte] S
MOdzH" p " plsddBOdz  jlstesW dL S Odz’ p dBsHjdzr pEt" dzH'

] jlstesWdLdSCOdz I dflar jddBOdz CED & € Odzd B tedzj dze § dz,
COteslsHOPtej SIsjtc’ dz pOdzr §pO Cjazls' g jdadzj dz €42 dz dzd Ist
BOtdz p BOMpPp O E K& degf) RGBip @ (dslsj to° jMj flsj dzH "

(Mitflsjdzejdz pdim" plsOteH p MO OMr dz BOpr dzOk Quan:
fODH Bsd&zOOdz Mddzlsj IsdSC Odzr p HJjtejClsjteH' Odzz Otcph' dz
HitejSlsjteH' p MddalsjIsdCOdzr p BRI dz' Bilslsjtedzi dz MI2CJ Mis®
) Hbdz. Sd 2?2 dedej dz Oz dz©Odz dzlIsdy j dzj e MdYy OlslsOzOOdz €
iMiflsjkz Ch" dz § O2H OO dzH " .

vuC2 " dzH MhL Hj te: filstesWdL d¢ O, CIMm"  gh" d&z' ¢ G
COttslsO) HjtejSIsjte' dz ISCM" dzgn ' telz, S tdzdzj CIsstedzOte, € j

s dMERY sdz' L S odDfilsgst@OIsztcr

1. vOBddYyo e its¥dLrdudmMédrs ~O0OOSCIjtedMmMisdS¢ d

2. Schlumberger, Log Interpretation Charts. i 2009 Edition, Appendix B, 279-280
C.

3. 1 Onadzse ] .. 14iBWdLduiMmMédy dBIItsHT fte]!
dg Wisj cOL s5dzOMr M j ded v -j6 sdeldal .-, {isjctSiftcORH tc@, HEF 85 .
.

RzW stcdsOydw tsB OoalststcOn
sOBdj o [ B tsdz [kt @lintf g dolg mMdzzy B T Msf tctso &
Ye.Kabiyev@niikmg.kz
[tej &G J © O | Odzd dz0O - an jsHe"Mfs? daPdzy j dzj 6 fMdzzy BT f
1 1t 1G.Eremeyeva@niikmg.kz
vl fcsf 1 Rdp deélzd wd-ezlf dzldeO dz, s OL ORflsOdz

tveddse ( 2MisOod yvCindigisdey™ cjsidqrded d o,
Ryakhimov_R@kaznipi.kz

ANddzdOodzeeg [ f Rdz JeamdtOd gk } R BzadB@ 2 GpXLIs Oz, s OL O
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gfltcrfeoviss frofr 4RrRe 1 [JC JLYtLUOTUC.
SICAARAR[ LU Jér11¢aszr11iavR I sot
Loyt

r.r. o¢hddsse, . ¢. s OdzOzd dz

S OB cdzOls dedzj CEBEO, COC (wOoddzs, ROBOSK,tdL
MlsekClbies? f(otsoscets §osmswOdhlss ®, ylst dj 58R GH
Wdd bteOyd Gtellsdy | Mos2Mlse® (arw) G HOdd & ¢j
MCoOyddz ({RE). 10dBGdj tjdHdsotlsdo &g slzd]Ed sk
feso jHjdd] dmdjHseOdd?2 §t Cjtdz M osmhsLHOR
L Odzd 5O s Hdzdls dz' detsj o 6] dgw . I scoyjfsej Od s,
Coddzj Clsstetse dBsydes BftjHjdzdls! fiod fodksh d € sdfdjod
& Is s H

szt yujorg Mmdzse O: cisWdLrdud mM¢dd dmMmdzj Hts0 Oded W
Cddzj CIststeO, W d dz i€ s@sciits dedztino 52 Mlso © (A[ &) .

{yd &z O W ddz' I taigEysfidsorntz s Mo ts2 Mise f StotsH
B dzj eOdSEdUuj MSdds MsMisOoatsd  Mhsyds2 Mistkzs
HEdzr &5 iYW dLdujmMSdn dmMmdi Hse Oded?2 MCo Oy ddz Vo
CsdzyO dgj tejhvydadets?2 LOHOYJ?2. ovteOHdydtsdedes f ted

] R4 fsHtcOL 2d3j 9 O¢ Is, 9 heo ts¢& syjtej H! , st te]
fsmdzj HzZE M jj HBBOo dzj dedj dozStzcdz® yfidOBBlsQsy @k
syd dzd Is 9 SHSdzOMr h j dedetsmls s . dftcOo j Hdzd o 15 Yy «

dqdzls jtcf tcjsOydd dBOLjtedOdzso | R © § OtcBtsdzOIlsdz R
BSdz "52 Bi jd&§ dMAtHA 5 HOddZ 5. [dv kst Lk
Csdyfi] SdMmdzj Hiso Odzd2 flklsy s Codsfdzj SMdtese Oded W
Mtso toj d3j dedz" n Bj stsH s COteslsOy O (M JjSltcO
BgCtetst dzj SIstedyd MEses MECOdzj 6O, d3jIstsH HF4 dzj € Is

]l HOdzdzs?2 MlsOls! j] MtsBts] oded B30Odedj BOOEKREZH
ddzls j ef t6j sOYd d -cfjtastsiog Liffdzgofifs d» d Mdzj Hise Odzd 2 ¢
Il smissydz' 2 vtedrlsOkz Hd&zY BftcjHjdjddY otHEAdOM: N

] OHMd dzd MistcOlsd o desd3 iIsdatsh j dzd BB Miststotsy t
tcOMYf sdztsy j dats dzO sjtctcdlststed d [ e Odzy OteMSlsd ts
t imMfeedzdSd sOLORMEOd 1ddy02hdd domj dy dzdz
4 Oter Csdz2, COC fCOLOds 2O tedmikzdzSj 1. 1 1 Ists2
slsCter Isr d kxj ©OLwOBOIr 908 IsMw OCd] &j Mot
S OMO2, sjidSdwd. d ¢dds s &t

J ftejHj ZOR CodbtOClds? kjttedststedd v
pCdzs yoOs hdn MmlstekSlskter @& vtedikOk, J|sMmlssyd 2 o
oMCter s wldsyjddY Bk yjkejtlsduds?2 ndmlsjdr
10 MtekClsktej 1 Mmistsyde 2 DL IsOk HBH&@' ists  dzdf nizd
OdzO dzts ¢ d ydz' § f ) Is ted@dsls s detOd t5f Y j M) C 52 nOtOCIsj tod fi
B MsstesyHjddY viedrlsOE.
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s ts dzh ofl ds gl

SOMdj dedzs bz ¢ 5z dzr KT-I§ TeitS s decfizg 2, Mtcj ndzd2 d o J
ftcj HilsOo dzj dz' C OB sdzOls dz dfd o j fisuzs 6 Odsq , gL o
Hedzsd3d Isd L dtetso Odzdz” d3d , BOMMde dzr d&3d , de o)  Odzdkd
stejh ddetse O™ & .

] MCoO)yddzOr ftotsosHdEZMW tBWL Ol jd d 2 MmlsOd
MCoOYyddzOr, ftetsBlztcjdzdzr §j o dz2OMj otej 3w, C i dz
dzd Is ts ditsdgtads dzts ) Is dzts 2ZDENDRES Is O ddOMilstso r 2 ERU)S, to ©VHCj Oxids
BOC dzd Is @B s @WR), (dsdzs ¢ 5o Sdzdztso 52 H 4 dzj § IsHiedeetric S d
Scanner) , ®SHbEd d&F 2 Hd OB W) MCMDY). § &ZOMmissd i lsOls

Rdzs j e 6j sOYydWY HOdzdzr = -HRLA-HNGS BGniz$rin®, FMIE X
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1 ts HOdzdzr 58 dGIdese s yOMmisslsdzsc ts o szdzts o 56 s [
Of f OtcOlslzter Dielectric Scanner yjdy dz Cts1 WW
ftetso sH d&ZOM: & LiOF dgsde* ™Mo tedyfiff sdz L so Odzd j o
f ZOfMistso 52 ofSH'™ , i@y day AdAE 56 L dzOdj dzd W MistekzC sk
MN.
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slsdzfsldnj dz! des fMeotsjets BOLBoaGEet f jtedsHO. 1 B8 dL d3
L dzOj &3, ylsts BOLBe" 2 fjtedtsH tjOdzdL Ezj &3s2 Mmdml
ddzd kL d&zOj &, ybtt dO o&j mMisstesyHjddd dzgj o { tsdzd
Milbc¢O MSoOydd? 1 td dRHRE@YddHEBfsRls 0o dzj dad
MBsltedlsmw o MseMmjd3 ddsd3 Mo jlsy d fiteiMmlsOjls B
LWWiClksdoeadesisd d tOfmMuily HGYftdddlsj d ds?2 - HEsB
zdets RBjtesftedwisd?, ftoeddzydy wsldshdlsj dz'@ ds®s
LWWjSlksdeodetsmls! ByjddeOjlsmw IIstsdz ¢t dzO@ Oy, Is,
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vsO0Cdd3 tSBELOLtsBOK! Ayt M&QY dzC O 1 WW jClsd o dal
ftoeso sHd A n B tesftedwisd? z0 hdatse § fMis Olsd Mmls o
nOOSsjtedmisds orlsjMmde dedw HOjIs dgOd3 dzdh '+ yOF
fsLotdzV jIs OdzgOdzdL dqtetseo Ols! ftotsyj Mmr , f tcdajfiyritsH
odzj Uil wlMmkzlsmMisod) oL By dsmisd tyjdkid &0
Cibdtedud Mi et frlsjdydodzO L Odzjxd.

2. 0dzOdzdL o' OB SIS d ozl Qfpwad Nd BssMisd ls 3.
Clstste’ 7 tsdz o' ftsdzdgw jIsmw, o ©ftejHjdzj dzdatsdg fydsr M
AzOdzdL  WWjClkdodesfylsd, des Istsdz Ct5 o gj filsts B OL 5
shdtse ] MfsMisOodzj dzdw  klse jtey HJ dedz” d3d dL o dzj
SR1. 1@ tdeiff o jHidz oM IBls 3yji ftedd3ite OdOdzdL O
f sistctsj dad W n Otc OCHslgjtariyls SO als®F Y J s sMmis 0o dz
HsB" yd dzjWisd d HBMlsdedzlssets sRY ff klse jtoy H
i sdzlz yJ dzdz’ w sO¢Cdds tsBLOLtsd HOdzdz' R zOff tcOh d o (
LWWiClsdodesMmisd Itsets ddzd ddesets 9 0tedOdzls O tOL
Bidzd dzlseo § MdzzyoOj o, dO MjetsHdw toj OdzdL 24 Isfypw t
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{ i) td Bt OdZOdL O o' OIS L Of Offse dzO shdese

1 OHOHd BMY o Y totshitsds: Bsekzls dzd MmMEkh j Mlse se C
Mistsdz? BHdetsL dzgOydz' 2 toj L ZdzlsOtsdzf a gz tglph tspsden O
sHdzs?2 dL cdzOedzg' » yjdzj?2, fteifmMdzjHikzj digr = §tod tof
Motsd HEtMlstse jtedzsMmisy d L dz2Oyddssmis: ? 1 ted sy dzs
HtsBr yd dzjWilsd ofmj dzjecCts, IOC CO¢C dzO VYo &) lgf
mMdlszOoydwy wodzw jlsmw OdzOdzsed ydets?2 ByjdeCj L WWJ !
cfmdetsmils!  Ctstetcj SldesMmis! HBdzydes o dzj Misd M sMis
ded Wisd dLodzj yjdedw m fklse jtey HJ dader o3q, sO¢ CO¢
WdLdud mMed?2 (OowOodiiéE, {sfadydads d {§sisjdydod
Hsdze L Of OfMse dzgjWisd. 1 ftOCIsdSd XJj, HAOSTS,
Yylstser t©OLtSBKGOI! MW o 1 Istsd3 ftedBjcdzgj d3 € tsftcj H,
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