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MCENEALIoN Of geologic constraining
vnr]abli from tops set
JPrec lw of ithofacies from logs
= er |ty Iog correction

-Computatlon of water saturation, OGIP

“» Back-calculation of free water level
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da=in Kipling2.xla used for
EG off lithefacies from logs (neural
e in Visual Basic)

F{rx alnlng steps accomplished with
_ special-purpose Excel workbooks
= Spreadsheet Input driving VB code
— Batch processing of LAS files
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onallenvironment code (MnaM)
nmarlne
=2 01 ‘marine

==
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=

2 '”tldal flat
" ‘Iatlve position curve (RelPos)

_...l—

"“':_ — 0 at bottom of interval to 1 at top
® Added to well logs for facies prediction
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SESIIEA0SHEET With tablerof tops,
Jepesitional environment codes for each
feval

BFAttached VB code generates LAS files with
Te_*p')_o's'itional enviornment code (MnM) and

-

~ relative position (RelPos) curves



N GEERNRIVIEXIS

A B C F ]
1
2 |Output falder: !D:RHugPanRMnMCuwes Generate Mnh Files
3 |Depth increment: 0.5
4
5 |Formation HREMNGTM PADDOCKKRIDER ODELL  WWINF GAGE TWWMD BTWND  FTRLY
E |Code 3 3 2 1 2 1 2 3 2
7 |Default Thickness 10 10 5 10 10 10 a 10 10
g |LWYIEAR
9 15075205440000 2736 2744 27a0 2756 2780 2802 2842 26876
10 1607520567 0000 2704 2713 27145 2718 2748 2768 2791 2846
11 16075205800000 2701 271a 27145 2 2744 27B3 2792 2842
12 16075205450000 2714 27149 2 273k 275k 277k 2758 2850
13 16075205630000 2710 2ra 227 2737 270k 2774 2759k 2847
14 16075205650000 2hE3 2RE3 2RE3 2R94 2728 2743 2762 2816
1507 5205460000 264 fpm e —— = —e = O T —
9l | M1 5050007000005 ~WordPad
1507 5205470000 TIGE File Edit Wiew Insert Farmat HElI:I
150932037 40000 2482 Dllﬁr"lﬂl ghﬁj ﬂl ¥ ||E| .;-;| EI
16075204350000 2390
15075202120000 2435 FHZZ. J01s.0 : BS _SH TOP DEPTH; dep enwv code: 1 :I
ok 15187 000570000 2348l FMES. J022.0 : BS LMW TOF DEPTH: dep enwv code: 2 =
FM24. J040.0 : C_5H TOP DEPTH: dep env code: 1
FM25. a071.0 : C_LM ToOP DEPTH: dep env code: 2
FMzZa. 3125.0 : D _5H TOP DEPTH: dep env code: 1
~L DEPTH NN M EelFos FHNO
Z612.0 3.0 1.000 1
Z612.5 3.0 0.971 1
Z2613.0 3.0 0.941 1
2613.5 3.0 0.91=2 1
Z2614.0 3.0 0.882 1
Z2614.5 3.0 0.853 1
FElS.D 3.0 0.5249 1
4
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- UJmJ eUral net in Excel’ add-in
IOJJHJ_, Xla

- Uanh_ cently Kipling2.xla called neural
nec unction in “R” statistical language for
~ training; now all in VB

_ _-*; I_hcludes batch prediction over LAS files

R
—,'
'—Flr
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raining the neural net

Kipling Training Phase - Select ¥ariables

Yariables in worksheesk: Selected Predictor Yariables;
GR Al addz> | [ -l
ILD_LOia 10 RELPOS

N-DPHI% Remove | GR

PHIND ILD_ LG 10

PHIMD
MM _M MN-DPHI%
RELPOS d| FE =l
Mumber of Variables: 2z Mumber selected: 7
Kipling - Neural network parameters
Conkinuous response variable: I[N.:.ne] j
Mumber of hidden laver nodes: I 20
Cateqorical response wariable: |L1|:| j

Decay (damping) parameter: 1.0]

Comment:  Training For prediction of L10, Chase data

Maxirmum number of ikerations: 100

(0] 4 I Cancel

Zancel | Help |

Training for prediction of L10, Chase

Objective function

40 50 60

lteration number



2FICHIONT0N spreadsheet dates

Kipling Prediction Phase - Select Predickors d | — ﬂf—

Select a variable corresponding to each predictar variable

Facies Probabilities, Shankle

Available Logs Chosen
E R N | 2540
Lio
Lnlpll RELPOS>> | | RELPOS | 2552.5
2564.5 =
ElogDepth CR= | | oR |
GROUP 2576.5
WINTAGE
Faormation-Member ILD—LOG—ID}}l | ILE P A0 | 2588
well Identifier
2600
Lease_Name PHIND%>> | | PHIND% | _
CoreDepth e - | e | 2611.5 NM Silt
&R i M-DPHI% == H b _
ILD Loeg 10 2623 m NM ShlySilt
; 2635 Mar Shale & Silt
PHIMD %
PE g_ 2647 Mdst/Mdst-Wkst
MM 8 2664.5 B Wkst/Wkst-Pkst
RELPCS o ' FxIn Sucrosic (Dol)
CALT O 2676
DPHI w W Pkst/Pkst-Grnst
2687.5 =
:'-!I_F?HI (8] 4 Cancel ‘ Grnst/PA Baff
2699.5 W Moldic/sucrosic dol
2711 m Marine SS
Count of Pred. |Pred. L10 p—
=0 : 2 4 > ! S 2734
1 241 16 1 2
2 8 1 2745.5
3 5 5 2757
4 1 2768 1
5 5 17 21 ]
6 1 2 1 2780
7 3 12 43
8 10
9 3 4 2
10 1 14
Grand Total




[CtIoN ONTCAS file§_,
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Look in: I[:l GnuHUGrp j - - s + Tools ~

rp15081206680000.1as

rp15167206330000.1as
p15081209750001.las (S5 rp15187207040000.las
rp15093204490000.1as  [5] rp15187207140000.las
rp15093210690000.Jas |55 rp1 5167209230000 Jas
p15093212460000.las (S5 rp15169208360000.1as
rpl5093213640000.1as  [S| rp15189210850000.Jas
rpl5093214670001.las  [5] rp15189212240000.las
'p15129208480000.Jas |55 rp15189212360000 Jas
tp15129210440000. 15 (5] rp15189214120000 T e T e T I T
1p15129213630000.Jas [ rp15169214920001

rp15055208250000,las
rp15055209940000 las
p15055210120001 Jas
rp15055210210000,las
rp150552 10490000, las
rp1505521 1070000, las
p1505521 1860000, las
rp15055213130000 las

Select a log to match each model variable

Deskiop rp15067 206470000, las rp15129215300000.1as rpl5189215390000
p1306721 1530000 las rpl5129215460000.las rpl5189222250000 Laqgs in file: Model wariable: Matching log
*_I rpl5067213010000 las rpl5129215700000.las
rp15075204020000.las rp15129215800000.1as EEEI;L Egkgééwﬁbigé
Fawvarites i y
rp150581 204970000 Jas rpl5157203150000.las CORE-LITH. ;R GRLGAPT
- DELTAPHI.dec ILD LG 10 ILD, QHMM
- DPHIL.DEC PHIMND®: © PHIND . DECPHI
e File name: | 4 FMMO. M-DPHI% : DELTAPHL. dec
Iy Mebwork, GR.GAPL PE : FE.EJE
- Flaces Files of bype: ||_,q5 Files (* las} j LDy, HMM
- MM,
MPHI.DEC
| PEEGE
PHIMND, DECPHI
- RPOS,
File Edit Wiew Insert Format Help

~Curve Information 3ection

DEFTH.FT t 1 oK | Cancel |

PredLSPE. : Predicted LLS
ProhPE]1l. : Probability LLE = 1
ProhPEZ. : Probability LLE = 2
ProhPES. : Probability LLS = 3
FProhFPE4. : Probakbility LLS = 4
ProhPES. : Probakbility LLS = 5
ProhbPEG. : Probakbility LLS = &
FProhPEY. : Probakbility LLS = 7
FProhPES. : Probakbility LLS = 8
~A

2519 0.04531 0.95469 u]
256159.5 1 0.91465 0.058535 u] o o u] u] u]
Z2Gz0 0.4455 0.5:2214 0.00002
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S eIdeions fireni reference mineralogy.
(nmesione)

— Reg g’Slon of log vs. core porosities

2 /e houts In shales

, *—_*F‘%emove spikes and associated shoulders

~» Excel worksheet with VB code attached
— Processes LAS files in specified folder
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¢ Facies 1
¢ Facies 2
o Facies 3

m Facies 4
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Density porosity (Is equiv)




SWashiout correction

2820 |
: Before replacing peak
4 | o= - After replacing peak
1 | === After replacing shoulders
| drops below mean
2825 /
< 1 turns back up ————>""""
& 2830 S
a | o

Washout Threshold

<«+— mean = 0.07

J

T

0.15

T

0.10

Porosity
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FONOSILY Corection Woerksheet ™

&l BatchDGIP.xls
A, B C D E F G H | J K
| 1 |Porosity Correction, Geoff Bohling, 05 December 2004; madified 18 August 2005 to read coefficients from table —
| 2 | -- Modify values as appropriate and click Runl {but dan't move things around) I _l
3
| 4 |
5 Run!

B

|7 Input file folder DvFanamatkLP

| 5 | Lithology curve LITHOLOGY For For For | %ashout | “Washout

| 9 | Density porosity curve |DPHI (Should be decimal) Correction|Correction|Correction| Corection | Correction

|10 | Neutron porosity curve NFHI (ditto) Intercept Dphi Mphi FhirD FhiCarr

11| PhiND curve PHIMND falso ditto) Coeficient|Coefficient| Threshold |Replacement

| 12 | Output file folder OAPanomaLPCorr  (Youw need to create this folder)) Yalue

| 13 | Output file prefixz PhiCarr2_

| 14 | LithCode A B C Thresh Repval

| 15 | Computations: (Code is in Module1 of %BAPraject for this workbook) 1 0.0178 0.8434 0.0000 0.2000 0.0700

|16 | Base correction: 2 0.0178| 08434 00000 02000 0.0700

17 PhiCorr = & + B*Dphi + C*¥phd 3 0.0185| 0.6619) 0.0000) 02000 0.0700

|16 | using &, B, C for appropriate lithology 4 0.0185( 06619 00000( 02000 0.0700

| 19 ] 5 0.0000) 06102 03985 02250 0.1000

| 20| Washout correction: G 46303 0.531 0.25M1 0.2250 0.1000

21 If PhitD = Thresh (for lithology) 7 0.0000)  0&102) 0392835 02250 0.1000

| 22 | Set PhiCaorr = RepWal (for lithology) g 0.0000) 06102 03985 02250 0.1000

| 23| Apply shoulder correction 9 4.6303 0.3 0.2591 0.2250 0.1000

| 24 | 10 5.2480| 04730 01510 02250 0.1000
11 0.2000 0.0700

26

4 4k HI\ OGIP Parameters _.(' F'WL Parameters )\Purusity Correction
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2oOIMpPULes SW & OGIRP'VS. depth at WeIIs
iBIMEcIes, porosity in LAS files

SMUEES poresity-Sw transforms by facies;
ngx u HFWL and initial pressure

‘Constant FWL (from spreadsheet) or by

-——
-

ﬁ;‘f:’ well (from headers)
-® Ditto for initial pressure
® Generates LAS files with Sw, OGIP curves




SAteh OGIP spreadsheet

&} BatchOGIP.xls
A B

FWW Elevation Pc Pc
Threshold | Threshold
Height Height
res pr, psia logPehe= | logPche=
res termp, F APhii+B | APhii+B

res temp, R (ft) [t

psia LithCode A2 B2

1 - 019421 42530
R - 019421 4.2530
01993 4.69E7
015100 32121
015100 32121
004531 26252
0087 2.4301
01283 24881

Input file folder D:vPanomatkeystonelithPaor
Lithology curve LITHOLOGY

Porosity curve PH_CORR

Elevation datum name |EKB

(Should be decimal)
(Mame of elevation datum in LAS headers)

FWL name FiL {Mame of FWL in LAS headers -- enter NOME to use F\W Elevation in cell D4)
{
(

Init. Pressure name MYHSIF
Output file folder D:vPanomaieystoneOGIP
Output file prefix 0GIP_

Mame of initial pressure in LAS headers -- enter NOME to use res. pressure in cell D7)
You need to create this folder befare running BatchOGIP.)

Computations: (Code is in Module1 of VBAProject for this workbook)

Phi% = 100*Phi

Elev = ElevDatum - Depth

HFWL = Elev - FW Elevation

Term1 = A1*Phi% + B1

Term? = A2*Phi% + B2

SW% = ( HFWL * 10~{ 2*Term1 - Term2 ) )~ (1/Term1) [Set at 10000 if > 10000]
| 36 | Sw = S5Wh /100 limited to 0-1 range

| 37 | 0GIP1 = 43.56*Phi"{(1-SwI™((Pinit*Tsc)/(Psc™T4) [MCF/acrefi]

| 35 | 0GIP2 = 640 * OGIP1 / 2

Gl
4 4 Pk HI\DGIP Parameters ; FWL Parameters _.(' Parasity Correction _."
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SECHICE Eulat-lﬂg.WH-rW

- Cojyl pL' EWL at eachiwell that produces
PEST mﬁ petween volumetric OGIP and
mrué‘ OGIP

== ass ‘balance OGIP (target) for each well

= read from LAS headers

:_*' Other than fitting FWL, works like Batch
OGIP



L Bracketingrsearch for FWL

—— Max possible FWL (vOGIP = 0)

— FWL2? <

J-l:'l | N

if vVOGIP > mbOGIP go up
if vOGIP < mbOGIP go down

—— FWL1 = (min+max)/2 {

Logged Interval

lI‘l

|,“|
W

Ay

| I.. '.IIIHI |

—— Min Allowed FWL (max possible vOGIP)
If mbOGIP > max possible vOGIP, give up
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SNEEXIle, easy patechi processing crucial to a
BIBJECE Of this scale

=Xcellwith VB provides reasonably

IO ce: SIbIe & Inexpensive environment for
eveloplng customized processing code
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HUEELON ASSEL Vianage i

SOJECt Ir n_atlhs%ympaartn rs

SAdedaikerPetreletimr Corpoeration
SREPMATTIETICa) Production Company
Smierex Energy Company
eonecoPhillips Company
==rE'©.6. Resources Inc.
— s \ledicine Bow Energy Corporation
 ® Oshorn Heirs Company
-® OXY USA, Inc.

e Pioneer Natural Resources USA, Inc.
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