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DrillerGeoDB : Windows-based Database Program for Effective
Management of Drilling Data in Oil and Gas Industry

JangWon Suh, Yosoon Choi and Hyeong-Dong Park*

Abstract : A new database program called DrillerGeoDB was developed to manage drilling data for the oil and
gas industry. Many types of drilling reports and previous drilling database systems were reviewed to characterize
the elements of drilling information, An effective design of relational database was suggested to organize the elements
effectively. DrillerGeoDB provides well-organized graphic user interfaces for creating, editing, exporting, querying
and visualizing the drilling data as well as for interchanging data with a spreadsheet such as MS-Excel.
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Table 1. Examples of the nationwide drilling database system in the world

L Number of drilling

Country Organization Name of system holes constructed in DB Reference

Cuech Czech Geological Geolnformation 629,635 holes Sedlak, 2000
Survey System

D’Agnese and
Netherlands TIN-NITG DINOshop 400,000 holes O’Brien, 2003

UK BGS BGS-geoIDS 1,300,000 holes BGS, 2007
France BRGM RGF 600,000 holes BRGM, 2007
Finland GSF Geotechnical 260,000 holes Vahaaho, 1998

Information System
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Table 2. Comparison of functionalities among previous database systems for managing drilling data in oil and gas industry

Software Report Analysis Datla ) Real-timff Reference
Package Transmission Demonstration
- Vv - - - Hatch and Miller (1983)
- Vv N4 - - Dunn and Payne (1986)
v v v v - Corless (1991)
Vv v v Vv - McCammon, et al. (1993)
N N N N N Thomson, et al. (2000)
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well information Mud Data Gas Data Drilling Data
P well Mame ¥ wWell Name 7 well Name ¥ well Name
Well type Date Date Date
Country Depth Depth Inteval WOB
Latitude Mud Wt In Type REM
Longitude Mud Wt Out T-Gas TRQ
geogr x Temp In Ci SFP
geogr_y Temnp Out c2 SPM 21
well location elevation Fv c3 SPM =2
Company PV ica FLW
Drilling Contractor YP nca Max ROP
Rig Name Gel cs Min RCF
Rig Type Solids nC5 Avg ROP
ail co2
== = Water Bit Data
Dﬁl}!m:g oreck Sand Hydraulic Data 7 well Name
\D-’E”tr':iﬂmf MBT # well Name Date
Dipth From P g Dapth
P Ca Date Bit No
Depth To PHPA surface
ik Bit Mame
ROP before cl sh
3 e Size
ROP during Kl Bit
RCP after I Trpe
I’ . WL Jet Welocity MNozzles
Hole size Diameter Ann - Velocity DC/OH Depth In
Casing Diameter - g - city
Lithology Ann - Velocity DP/Csg Depth Out
— - F wWell Name Bit Pressure Loss Run
DE:éI}f Information Date Total Press.ure Loss Bit Time
Well Mame Depth from Power Rat!c Total Bit Time
Date Depth to HHF on Bit Total Revs
% Drilling Day Clyst Impact Force Comment
Present Operation Sltst ECD
Depth at 00:00 hrs Sot Flow Rate Pressure Data
24 hrs Progress Lst Bit Hydraulic Power ¥ well Name
Operation Comment Delomite Mud Impact at Bit Date
Coal Total Hydraulic Power Depth
cmt Est - Pore Pressure
Shale Est - Fracture Gradient
DxC
Bulk Density

Fig. 1. Schematic representation of the information elements derived from drilling reports of Korea National Oil Corporation.

well Information Depth Survey Data Safety Operations
% well ID ¥ well ID ¥ well ID ¥ well ID % well ID
Well Name Well Name Well Name Well Mame Well Name
APT Proposed TD MD BOFP Test Date From
SPUD Date Proposed TVD Incline Last Bop Test To
Rig Mame Current MD Azimuth BOP Function Due HRS
Rig Type Current TVD ™D Incident Phase
Contractor DOL VS Incident Type oP
¥Pp!
DRLG SUPRS DFS N/S P/
Engineer Footage E/W i Activity Last 24 HRS
t
24 HR ROP DLEG Ms.e‘-;:::lllslgansumptmn
Mud Properties RS well Name
¥ well ID Mud Gas Ttem
Well Name Weather % well ID Units
Time 7 well D well Name Receive
Depth well Name Avg CONN Used
WT Time Max CONN ©On hand
VIS wind SPD Avg Trip
FL TMP Wind Direction Max Trip :
Elevation
BV Wave HT Avg BKGRD 3 well ID
¥P Wave Direction Max DRL Well Name
GELS Wave Period WD
WL Heave Cost RKB-ML
HP/HT Pitch F well ID Next CSG
Solids R_CI_I - Wwell Mame MD
Sand Wisibility AFE Numbers VD
MBT Weather Conditicns Start Date BMLTOL
pH Temperature High End Date LNR
Pgn Temperature Low Report Date
P Riser Angle Class —
Chl Tension Load Code An.thor Tension Data
Ca — Subcode ¥ well ID
il Mud Material Used Description Wwell Name
OWR ¥ well ID Itern Description £inchogo
e Well Name wendaor Tension
ExLm Description Afe Cost
LGS Used Daily Cost
bs Cum Cost

Fig. 2. Schematic representation of the information elements derived from drilling reports of Pioneer Natural Resources.
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Table 3. List of equipments for coiled tubing drilling

Equipment name

Details

Additional BOP equipment

Well-control composer except BOP (kill line, choke line, choke manifold,
mud spool, etc.)

Annular BOP

Annular blowout preventer

Circulation sub

Control the circulation rates by eliminating the pressure loss and flow
constraints through the BHA

Crane

Injector fixing equipment

CT connector

Connector between BHA and CT string

CT injector head

Provide the power and traction necessary to run and retrieve the CT string
into and out of the wellbore

CT powerpack

CT unit power supply

CT reel

Safely store and protect the CT string

CT string

Coiled tubing tubulars such as drillpipe

CTD monitoring equipment

Coiled tubing unit monitoring equipment

Downhole mud motor

Turbine motor that is run just above the bit on a drillstring

Drilling bits

Cutting tool used in drilling

Drilling fluid monitoring equipment

Mud monitoring equipment

Dual check valves

Prevent unwanted migration of wellbore fluids back into the CT drill string

Emergency engine kill systems

Emergency engine stopper located within the designated hazardous zone
surrounding the wellhead

Equalizing sub

Tool to equalize the pressure across subsurface production controls in the
tubing string of a well before reopening

Eye wash station

Eye wash station located adjacent to the drilling fluid mixing facility

Fire-fighting equipment

CO» Fire extinguishers

Gas protective equipment

Gas Protector (H.S) which are subject to legislation or corporate policy

Hydraulic disconnect

Release the BHA should it become stuck in the wellbore BHA

MWD equipment

Real time data measure equipment while drilling

Non-rotating joint

Make up the BHA to the CT string if necessary to deploy the BHA into
the well in two or more sections

Orienter

Direction controller in directional drilling

Personal protective equipment

Personal protective equipment which prepare drilling fluids

Quad BOP

BOP which are composed of blind ram, shear ram, slip Ram, pipe Ram

Stripper

Elastomer packing element that can be used under low or moderate pressure
to seal the annulus during running or pulling tubing in a well

Wellbore steering and navigation

Monitoring and recording equipment in CTD directional measurement

Al45d Al6%
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Table 4. Elements of the drilling database suggested in this
study

Categories Table

Project General Information

Well Information

Project Information Coordinate System

Equipments

Weather

Layer information

Stratum Information Lithology

RQD/TCR

Mud data

Survey data

Drilling data

Drilling & Logging Drilling break

Information Bit data

Gas data

Pressure data

Hydraulic data

Cost

Operation Evaluation

. Operation comment
Information

Daily information
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Daily Information Equipments Details Coordinate System Weather Layer Information
“Well ID = Project Code N Project Code - ¥ well 1D - —t+ ¥ well o -
9 Well Name T ¥ well D ¥ well 1D I Well Name 1 well Name B
% Date i | Well Name Well Name ¥ Date H Hole Code =
Drilling Day 1 Equipment Name . Coordinate System Ty| Time Layer Depth From |
Present Operation Equipment Details Coordinate System Na Wind SPD Layer Depth To
24 hrs Progress Model Name Distance units Wind Direction Layer Science Name
Proposed TD + Model Properties Central meridian Wave HT Layer Soil Color -
PRAE. VS Model Value - Scale Factor - Wave Direction - Leln it e
Cost TCR/RQD
¥ well D = — ¥ wellip
well Name Well Information Well Name
AFE Mumbers ’,___,] Project Code E3 RT Depth From
Start Date 7 well ID ) RT Depth To
End Date Well Name it
Repert Date Well type RTTCR ( b )
Code d Project Information Well location address RT Description
Subcode ¥ Project Code e | Latitude e ——
Description well number Longitude Lithology
Well location 9eogrx ( ) — ¥ WellID &
Operation Comment NMation geogry a Well Name [
Comment Country Total Drilling Depth Date =
¥ Date Start Date Well location elevation Depth from (m) U
Drilling Day End Date Client Depth to (m)
¥ well ID Vendor Drilling Vender Clyst
Well Name Project Manager Drilling Engineer b Sltst &
Comment Start Date —
End Date -
[ I | I [ | | ]
[ I L T I | [ !
Mud Data B Gas Data Survey data Pressure Data Drilling Data Drilling Break Hydraulic Data
¢ well D - - ¥ well 10 ¥ well ID - ¥ well ID ¥ wellID - ¥ well 1D ¥ well ID -
well Name T Date Well Name Well Name Well Name Well Name well Name Well Name
Date 2 Depth (m) Date Date Date Date Depth (m) Depth (m) |
Depth (m) Bit No o Depth Inteval ( latitude C Depth (m) WOB (klos) Depth From (m) Date 3
Mud Type Bit Name Type langituds Est - Pore Pressure RPM (gpm * 1395 Depth To (m) Surface : Bit
Mud Wt In (ppg Size (inch) T-Gas % geogr_x. Est - Fracture Gradii TRQ (b * ) ROP before (m/hr) Shoe : Surface
Mud Wt Qut (pf Type —— C1 (ppm) geogry DXC SPP (psi) ROP during (m/hr) Bit : Seabed
Temp In (deg C) Nozzles C2 (ppm) Well location ele Bulk Density (ppg) SPM 21 ROP after (m/hr) Jet Velocity
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Fig. 3. Schematic representation of the drilling database structure suggested in this study.
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Fig. 4. Architecture of DrillerGeoDB.
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Fig. 5. User Interface of DrillerGeoDB for searching well information.
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Fig. 6. User Interface of DrillerGeoDB for searching Coiled Tubing Drilling (CTD) equipments.
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Fig. 7. User Interface of DrillerGeoDB for searching drilling and logging information.
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