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Well Name | Vsh (v/v) | PHIE (v/v) | PHIT (v/v)| SPI (v/v) | SWE (v/v) | Perm (md) Vol-Oil (v/v)

Well-A 0.2141 0.1196 0.2057 0.0147 0.7641 198.6407 0.0467

Well B 0.1784 0.136 0.2073 0.0473 0.8266 303.4081 0.0387
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PARAMETER | caliper(in) | TLT (%) | BHT (%) | DFD (blg) | Rm (%)
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Log Value Log Value
NPHI-COR 0.1664 GR-COR 36.2206
NPHI-COR-HI 0.1853 GR-COR-HI 39,5348
NPHI-COR-LO 0.1277 GR-COR-LO 33.2364
Log Value Log Value

DT 76.5022 RHO-COR 2.4436
DT-HI 78.0262 RHO-COR-HI 2.4538
DT-LO 74.9782 RHO-COR-LO 2.4334
Log Value Log Value

RT 51.6673 RXO 64.4739
RT-HI 54.6938 RXO-HI 71.5159
RT-LO 48.6763 RXO-LO 63.1382
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Log Value Log Value
NPHI-COR 0.196 GR-COR 33.1808
NPHI-COR-HI 0.2149 GR-COR-HI 36.3135
NPHI-COR-LO 0.1569 GR-COR-LO 30.2628
Log Value Log Value

DT 73.7293 RHO-COR 2.4297

DT-HI 75.0064 RHO-COR-HI 2.4406

DT-LO 71.9584 RHO-COR-LO 2.419

Log Value Log Value

RT 69.026 RXO 164.182
RT-HI 72.7769 RXO-HI 184.9974
RT-LO 65.244 RXO-LO 160.9129
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Well Name Vsh (viv) |PHIE (v/v) | PHIT (v/v)| SWE (v/v) | SWT (v/v) | Perm (md) | EHC (m) BVHC (v/v)

Well-A 0.1938 0.1312 0.1555 0.754 0.7744 222.5473 3.4044 0.047

Well-B 0.1308 0.1339 0.1603 0.8207 0.825 329.4655 1.5733 0.0394
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Well: A

DEPTH DETERMIN NG VSH 1

DETERMIN_MC.VSH_3P_1

ETERMIN_MC.PHIE_3P_1

DETERMIN_MC.SWE 3P 1
e

DETERMIN_MC PERM_3P 1

DETERMIN_MC.BVHC 3P 1

DETERMIN MC EHC_3P_1{
—

DETEAMIN MC.VSH 1P 1

ERMIN MC.PHIE 1P 1

DETERMIN MC.

DETEAMIN MCPERM 1P 1

DETERMIN MC.BVHC 1P 1

DETERMIN MC.SWE 1

DETERMIN MCPERM |

DETERMIN MCEHC 1P 1
S—p

DETERMIN MCBVHC |

DETERMIN MCEHC 1

=

b= 2500

p= 2700

W

e 2600 wet

W

e
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Well: B

DETERMIN_MC.VSH_3P_1 DETERMIN_MC.PHIE_3P_1 DETERMIN_MC.SWE 3P 1 DETERMIN_MC PERM 3P _1 DETERMIN_MC.BVHC 3P 1 DETERMIN_MC EHC _3P_1
—_ Ao - — — . - .
DEPTH DETEAMIN MC.VSH 1P 1 DETERMIN MC.PHIE 1P 1 DETERMIN MCSWE 1P 1 DETEAMIN MCPERM 1P 1 DETERMIN MC.BVHC 1P 1 DETERMIN MCEHC 1P 1
ey T ” g " o g s
12100 DETERMIN MC VSH 1 DETERMIN MC.PHIE 1 DETERMIN MC.SWE 1 DETERMIN MCPERM | DETERMIN MCBYHC | DETERMIN MCEHC 1

B ol> ;0 oo aile by sl el )l (sl 3P 42P 1P o AY-F s
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Fpo S ey gt (VSN) el o p90 g dDEPHh) Gas sl (5 oz Caoms
02> it g (PERM) glsl 5 ooty g (SWE) 5o ol el p)lez (5 (PHIE)

Al o s 0 bl ) (EHC) 555,002 OFw b pld (jgiw g (BVHC) 5,855,002
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Parameter Value Parameter Value
Vsh 0.1938 PHIE 0.1312
1P 0.1798 1P 0.1295
2p 0.1838 2P 0.1345
3p 0.215 3P 0.1375
Parameter Value Parameter Value
SWE 0.754 PERM 222.5473
1P 0.7791 1P 203.6003
2P 0.7413 2P 229.7481
3P 0.7232 3P 242.6006
Parameter Value Parameter Value
EHC 3.4044 BVHC 0.047
1P 3.017 1P 0.0422
2P 3.5436 2P 0.049
3P 4.1312 3P 0.0536
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Parameter Value Parameter Value
Vsh 0.1308 PHIE 0.1439
1P 0.1032 1P 0.1401
2P 0.1277 2p 0.1421
3p 0.1398 p 0.1481
Parameter Value Parameter Value
SWE 0.8207 PERM 329.4655
1P 0.8359 1P 318.1202
2P 0.816 2p 338.4538
3P 0.7964 3P 361.2725
Parameter Value Parameter Value
EHC 1.5733 BVHC 0.0393
1P 1.2454 1P 0.0362
2P 1.7488 2P 0.04
3P 2.2866 3P 0.045
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Tornado Chart (well-A)

RHO_SH
RHO_FL
RHO_LOG
RT_LOG
NPHI_LOG
RT SH
GR_SH
NPHI_SH
GR_MA
FTEMP LOG

l

I

l

|_
I
|

‘,

-0.2 -0.1 0 0.1

min value mmax value
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RHO_SH
RHO_FL
RHO_LOG
RT_LOG
NPHI_LOG
RT_SH
GR_SH
NPHI_SH
GR_MA
FTEMP LOG

Tornado Chart (well-B)

® min value

-

m max value
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Parameter
M RWS | N A |GR-MAT|RHO-FL |NPHL-SH| GR-SH | RT-SH |RHO-SH
value 2 0.43 2 1 20 1 0.2 100 25 2.4
min 1.8 0.33 1.8 0.9 15 0.98 0.15 95 2 2.38
max 2.1 0.53 2.1 1.1 25 1.02 025 120 3 242

e 4 g Hie (Sidsrn syl belr )3 (EHC) j5)55 5008 (g lade a5 ozl

G S ol logei 1o Sezge sl el 3l 10 el LLS I o alsl 5 (Soselodl ol ly g0

AT



1 poriis 90 45 ool 0 a5 dalllan 350 oz 93 (6l 45 EHC plye 5 VEF 5 \Y-F
o5 sydige ovalin olx g3 o slajlsgal j3 ails S s Saselsl g glls el g
35> & (NPHI_LOG) (55 Joges <l 3 1) EHC jlaie p bayall 3t gojl cp i
5 WS (oo Al (39,000 ga (liee salowy @ |y aijle RS loged (nl el ools olats|
hlaie a5 &y azi;s wBl oo Cand (T 50 Sl 979 onims LA (39,000 YL slogers
N M RWS (glo il 4 o 51 Gy bl bl qodiins L)l 55,55 5008 (g b 457 0y 0
Ceoglin RWS 2al b ozl co EHC yiall olime 52 o0l b sl 45 sgms oLl (i ga A
Caglie a5 j9b Ol ogas 4 g Of hlie 13 (659,59,000 SYLw ol uiile Jlow (saiges
il e 30 (Soblens capd plod & M zall aites oY Caglio glls wils ml,
Ll ol 315 o s ok Bl 0325 41 5 ok sl 5 S 2alS el ot &
Dyl Ll 5 g g M pwaie KL g6 plgie @ ‘)-*-" S ooy ()l lpe 5l (S
&g 9 wolSels had gl b Jlade (R3S Jlade (92 (elge 5 ol (lodazmn il M
3 i U SO) peS 3l wlgs o M jlaie Lo lo ).ui., o Sy g kx5 olFelS g0l
Sl 2Biolejl slaspSojlil M S (o pSojlail ol iakas of) L adl ite &

YA (silnz 5 Slo)]

L yell gl andliols (Fadelesl yiehl b copiins bLS,1 oS coul 350 (Sadeladl oles N
|y aijle (sohg Caglie Glie g 039 (2, calpd 5 (Ko 5 el onl el BLSI 50 55 2lsl s
il Sa 5o olle; S oo (i il ALE S92 55,5550 o0 5 O o2 &5 o
Caoglio g ool O JSie Jil SIS 0 ol mmlen OS5 o s a5 Jloj g conl bayer JLac]
S oo Jidl 1) wile Ol 5l (end slr o5 5550 352y Lo (e 4 aboe Gl

DYA (s5lnz 5 loy] o5 se oy Caaglio Sralidl el

AY



e (S SO el b el cpl gl oo i yad ool Gl Ojge 4 35 Al
31 Gl wles &lge SLbl s Jlow a5 culide 1o 1) 0b 2 e Jsb g 0052 Jxlxie Laioxe
arye plply canl Bgyme omoly (986 @ 5 oS (e lo JEbe laore Jb 4 Cos
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PHIE = 7.0

SWE < 7.6-

! Production zone
2 pay zone
¥ Non-pay zone
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[Paradigm, 2011] <l 48,5 1,8 solail 5,90 Ll
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Base Case Mean 1P (P90) | 2P (P50) | 3P (P10)

Net Reservoir

288.79 287.42 286.36 295.19 292.76

(m)
Net res/Gross 0.8213 0.8174 0.8143 0.8395 0.8325
Net Pay (m) 69.85 71.83 63.86 71.52 80.44

Net Pay/Gross 0.1986 0.2043 0.1816 0.2034 0.2287
Equivalent HC

10.9155 11.3155 9.8654 11.2658 12.7824

Column (m)
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Base Case Mean 1P (P90) | 2P (P50) | 3P (P10)
Ave Total
_ 0.2191 0.2194 0.2134 0.2192 0.2206
Porosity (PHIT)
Ave Eff Porosity
0.2148 0.2152 0.21 0.2149 0.2163
(PHIE)
Ave Total
Water 0.2914 0.2864 0.2797 0.2867 0.2822
Saturation (SW)
Ave Eff Water
: 0.2779 0.2733 0.2686 0.2729 0.2692
Saturation (SW)
Geometric
431.704 434.232 401.266 428.933 444.814
Mean Perm
B ol> Jlgs 10 s Lasin Lallsl g Lalls slagyg) ) Y-F Joas
Base Case Mean 1P (P90) | 2P (P50) | 3P (P10)
Net Reservoir
247.09 253.34 248.76 245.72 247.09
(m)
Net Res/Gross 0.81 0.8305 0.8155 0.8055 0.81
Net Pay (m) 51.05 54.56 44.96 53.8 64.62
Net Pay/Gross 0.1674 0.1789 0.1474 0.1764 0.2118
Equivalent HC
8.1673 8.6722 7.1208 8.6165 10.2651
Column (m)
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Base Case Mean 1P (P90) | 2P (P50) | 3P (P10)
Ave Total
_ 0.2405 0.2398 0.237 0.2376 0.2342
Porosity (PHIT)
Ave Eff Porosity
0.2383 0.2375 0.2355 0.2356 0.2323
(PHIE)
Ave Total Water
Saturation 0.3381 0.3417 0.334 0.33 0.3294
(SWT)
Ave Eff Water
Saturation 0.3325 0.3358 0.33 0.3247 0.3244
(SWE)
Geometric
663.894 650.702 644.803 628.79 578.279
Mean Perm
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Abstract:

Calculation accuracy of petrophysical parameters and reduction of error determination
of them is an important issue in the hydrocarbon reservoir studies. One of the main
important factors to increase the calculation accuracy in petrophysical parameters is the
measurement accuracy of well logging tools and low uncertainty in their results. The
main purpose of this study is the determination of reservoir petrophysical parameters
(especially permeability and water saturation) using Determin method, Monte-carlo
analysis and probabilistic method and determination of those parameters uncertainties
and generally petrophysical evaluation of the reservoir case study. In this study which is
evaluated on Asmari formation located in one of the reservoirs in south-west of Iran,
first the lithology of Asmari formation sequence were determined with neutron-density
crossplot for wells A and B. Due to the mentioned method, calcite, dolomite,
sandstone, shale and infrequent amount of anhydrite was observed in both wells. Then
Determin method was used to calculate petrophysical parameters which conclude that
well A has better reservoir conditions than well B. In the next step which is the main
part of the study, the amounts of petrophysical logs uncertainties have been determined
using Monte-carlo analysis. Afterwards by using logs uncertainties, petrophysical
parameters in Asmari formation sequence were calculated using Monte-carlo analysis
and proved, probable and possible values (1P, 2P and 3P) for each parameter in both
wells were achieved. By the use of difference in these values, parameters uncertainties
have been determined and the result shows that the highest uncertainty is for
permeability and the lowest uncertainty relates to porosity. Lack of a log which could
measure permeability directly, is the reason why this parameter has a high uncertainty
and the reason why porosity has a low uncertainty, is due to the measurement of this
parameter by using three porosity logs (neutron, density and sonic). Also the uncertainty
in top of the both wells that have carbonate-dominated lithology is greater than
sandstone-dominated lithology in the bottom parts of the wells. The reason is due to the
complexity of porosity and permeability systems in carbonate reservoirs in respect to
sandstone reservoirs. Also by using the petrophysical tornado charts, sensitivity analysis
has been done and the effects of these parameters and logs on equivalent hydrocarbon
column (EHC) have been studied. The results show that the neutron log has greatest
impact on EHC factor in both wells.

Keywords: Uncertainty, Monte-carlo analysis, Crossplots, Petrophysical parameters,
Permeability, Porosity, Equivalent hydrocarbon column (EHC), Water saturation.
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