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Well Log Data Management (LogDB ) —
Its Role and Application in E& P Business.

Thapliyal H.C.*, Asim Samanta, Anjani Kumar, Jokhan Ram

way.An efficient log data base is essential requirement for any E & P company.
curve can be made available on-lineto all E& P users.
I ntroduction

WEell logging isthe process of recording various petro-physical, propertiesof rock/formations penetrated by drilling
Log responses are functions of lithology, porosity, fluid—content and textural variation of formation. Thisinformation coupled
To fulfil the objective, a LogDB software under EPINET Project, has been procured by ONGC Western Onshore,

with characteristics of sedimentary structures derived from high resolution dipmeter surveys provide detailed insight into the

sedimentary environment and allows estimation of the reservoir geometry & orientations. Assuchlogsareideal toolsnot only
for quantitative evaluation of fluid content of each potential reservoir but also for the estimation of the size, shape & orientation
of thereservoir. Thusthe overall objective of recording well logsisto hel find & recover more hydrocarbons, in an economic

Wireline logs recorded in conventional vertical
wells, highly deviated wells Measurement While Drilling /

Logging While Drilling (MWD/ LWD) and in horizontal

wells Tough Logging Condition Services (TLCS) are the

mapping, well testing, work over, reservoir monitoring etc.
programme.

Basin, which is capable of handling and preserving all types of well log curves recorded in LIS, LAS & DLIS formats. At
present standard logs of 3700 wells have been scanned, validated & loaded into LogDB  at western onshore basin Baroda.
Thelog datain the E& P database can help in planning future

For the first time in ONGC, a Oracle log database has been created. In this the validated log curvesin its original

form, acquired by the various logging units at different onshore locations can be loaded and a detailed information of each
important part of drilling, well completion, geological

Basic logging measurements contain large amount
of information. With the introduction / advent of digital
telemetry, there hasbeen amanifoldincreaseinthe datarate
that can be handled by the high-tech logging units. With the
use of signals by radio, satellite, internet / telephone line,
the data can be transmitted to different computing centres.
well logging operations as well as enabling efficient
monitoring of existing reservoirs and any re-development
Efficient storage and retrieval of information isa
major task in any business, but it of utmost significance is
the oil industry because of the large number of data classes
and shear volume of data involved. To cope up with this

ever increasing volume of information, companiesare getting
equipped with appropriate data management tools.

ONGC has drilled more than 10,500 wells during
its 50 years existence in different basins which are spread
across length and breadth of the Country. In order to make
authenticated and validated dataavailableto its Geoscientists
and Engineers, ONGC launched amassive datamanagement
exercise under the project christened EPINET (Exploration
A wealth of new and upcoming computer
technologies are presently available to directly address the
information explosion and in thisrespect petrophysicistshave
not lagged behind. In early nineties from valve technology

& Production Information Network) Project. The project is

aimed at making quality data available to its Geoscientists
toolsto today’sthird generation imaging toolswith microchip

processors, agreat revolution in the history of wirelinelogs

with in the shortest possible time at their Desk Top. Under
has occurred. With imaging system toolsreservoir evaluation

this Project, one of the Database Servers has been installed

at Baroda, where aongwith E& P Databases, thelog database
is also in operation since October / November 2000. The
main log data archiving tool is called LogDB. With
advancement of high-tech tools and the new generation
imaging tools viz., (i) Array Induction, (ii) Dipole Shear
Sonic Imager, (iii) Modular Formation Dynamic Tester, (iv)
Ultra Sonic Imager, (v) Combinable Magnetic Resonance,

hasimproved thereby enhancing the oil and gas production.

(vi) Fullbore Formation Microimager and (vii) Combinable

Seismic Imager and Array Seismic Imager which have been
recently introduced in the market, voluminous amount of

log data is expected / likely to be generated. With LogDB
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already installed, it would not be a problem to properly
manage such ahuge data. All this datawould henceforth be
availableto al E& P usersthroughout IndiavialLocal Area
Network / Wide Area Network Systems.

The overall logging environment

WEell logsfurnish the datanecessary for quantitative
evaluation of hydrocarbonsin-situ. Modern curves provide
awealth of information on both the rock and fluid properties
of the formations penetrated. For decision making, logging
is the most important part of the drilling and completion
processes. Need for obtaining accurate and complete log
data is thus imperative. Logging costs account only about
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5% of completed well cost, which is negligible in view of
the advantages offered by LogDB. Figure-1 illustrate the
simple model of information resource filtering and header
editing of each file before importing to LogDB.

WEell log parameters
—valued oinput in E& P application

It would be relevant to have a quick glance at the
critical role, well log dataplaysinan E& Pwork flow (Figure-
2 & 4). While the relative importance of well log data has
been displayed, it is also relevant to understand the
importance of parameters required to be stored in the Data
Base and their work flow. An important area is reservoir
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evaluation d, which involves two parts. The first part, i.e.
net pay, is quantified by porosity, hydrocarbon saturation,
and thickness. The second is permeability. Both these rock
quality descriptors are to be determined in any integrated
study. Thisinvolves many steps before net pay and effective
permeability are arrived. This shows the relative play of
variousrock parametersvis-a-vislog dataanalysis process,
while determining rock quality. Theintegrated log analysis
process would also involve other data viz., core and well
testing data. Hence, for the multidisciplinary teams to
determinetherock quality and the reservesthereon alongwith
their producibility, areliable and complete database becomes
aprime necessity.

Status of legacy datain ONGC

Like any other oil company, ONGC Western
onshore Basin including asset and Forward bases hasalso
maintained well log data library of about 5,500 wells on
different mediaduringitsevolution. Asaresult, thewell log
dataexistsin theform of tracing paper prints, optical films,
9 track tapes, Digital Audio Tapes (DAT) and Erasable
Optical Disk (EOD). Figure-1 depictsan efficient work flow
/ proceduretowardsretrieving | extracting well log datafrom
aDatabase Library. Figure -3 represent thelog dataloading
,year wise statistics of al the three Blocks at Baroda.

Migration of legacy datainto LogDB

Western Onshore Asset / Basin Business Unit of
ONGC ispresently handling thelog data of morethan 5,500
wells. Thisincludes alarge number of old wellslogged by
Russian Units. The entire datais available on the hard disk
of Well Logging Software Library. This log data is being
migrated from LogDB and finally for editing and merging
to get composite logs using Geofram utility into Finder
DBMS Server (available at EPINET Phase-Il Project), at
concerned Assets. A procedure of dataloading: (i) Import,

(i) Scan, (iii) Validate, (iv) Load, and (v) Graphic Display
Figure-4 isfollowed to migrate this data.

The EPINET (DBM Project of ONGC) Server at
Barodaisfunctional and log dataof 2,800 wellshasalready
been loaded into LogDB and is available to the users for
different applications. The Log DataManagement Tool viz.,
LogDB isvery sensitive and any error allowed toremainin
the database would get amplified in the calculation of
porosity, water saturation and effective permeability. Error
in the shaliness calculation will also cause additional error
in porosity and saturation. Thus to obtain useful values of
permeability, effective porosity and water saturation etc., lot
of effort has been put in data validation before pushing the
sameto Master DataBase. With LogDB already operational
and its integration with master database in Finder,
Geoscientists have a perfect platform to perform any one or
combination of the following applications:

(i) Well Area Correlation Mapping

(i) Monitoring of Hydrocarbon Profiles

(iii) Resistivity Profile

(iv) Porosity and Permeability Contour of an Area.
(v) Oil Saturation and OWC/GOC/Variation

(vi) Sand Thickness Modeling

(vii) Field Extension

(viii) Seismic Data update using Wireline Logs

(ix) Reservoir Performance using Cased hole Logs
(x) Sick Well Analysisthrough PLT Jobs

LogDB ORACLE data output

In Western Onshore new initiative has been taken
to list out the output of origina formatted, recorded data
available in the LogDB, using Oracle SQL Plus. Thisisto
maintain the uniform industry standard, a SQL Software
programme has been devel oped to obtain the desired output
as listed below:

WELL MAME ACT DATE  FILE MAME EERVICES TOP(MTS) BOTD(MTE) SEQUEMCE
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(1237)



I ntegration of interpreted data

ONGC like any other major oil and gas company,
has been generating huge volume of well log interpreted data
which is available essentially in the form of hard copies,
known asformation evaluation reports. Naturally, thisisnot
compatible with the available E& P data which is on
Electronic Media. In order to over come this, log data, raw
as well as interpreted under uniform electronic domain, a
campaign has been launched where in already interpreted
well log data on field(s) contributing to amost one third of
Regionsoil / gas production hasbeen put on electronic media
making it available for integration with the master database
in Finder. A sample format of datais shown below:

Economy of LogDB —A profit centre

Thebasic concept of thelogDB in EPINET Centre
isto providethefinest quality product in minimum possible
time. The final product is “ Validated Well Logs’. The
prime application of the logDB is to provide on line log
data transmission on the desk-top of an users and
downloading selectively or accessibility through networking
using LogDB_Web. The cost of loading log data is USD
6320=00 per well as Quated by an wirelinelogging company.
But if the samelog datais|oaded by in-house resoursesand
manpower it will be much cheaper. For loading about 3000
well log data by single dedicated manpower, the ONGC is
benefited by morethan (Rs.60.48/) Rupees Sixty crore.Thus
inall respect LogDB inthisdirection isdefinitely going to
be Centre of E xecellence

Conclusions

Therecently acquired Log DataManagement Tool

tool. The authenticated and validated data collection in a
log databaseiscritical for thefruitful application of thistool
in any E&P study. LogDB, integrated tool with master
database in FINDER, the user can have access using
logdb_web to integrated Data Base. However, being recently
inducted, astupendoustask ison hand to popul ate the M aster
DataBasewith multipledataclasses. Theavailability of data
in a single database would save a huge drain on resources
and cut-down time on the studieswhileimproving the quality
of the study immensely. Well log data of about 132 big and
small & marginal oil field of Western Onshore with a total
of 2,800 holedata, consisting of 1,16,479 curvewith detailed
output of each logs curvefile are availablein LogDB.
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