TUNNEL & UNDERGROUND SPACE Vol. 24, No. 3, 2014, pp. 234-242

http://dx.doi.org/10.7474/TUS.2014.24.3.234

TUNNEL & UNDERGROUND SPACE

ISSN: 1225-1275(Print)
ISSN: 2287-1748(Online)

KL AIFZ2ZHES| 4D YH=p/ |8 SIS AL T
ojg4, A, MEY

Development of a 4D Information based Integrated Management
System for Geothermal Power Plant Drilling Project

Seung Soo Lee, Kwang Yeom Kim*, Hyu-Soung Shin

Abstract Deep drilling project should be managed systematically and efficiently because it is significantly influenced
by various related factors having uncertainty and high risk in terms of economy and effective management. In
particular, drilling project involves participants from various sectors including necessary service company and it
also needs their collaboration by sharing related information occurring at drilling process in order to secure efficient
performance management. We developed 4D (3D + time) information based visualization system for progress
management by combining 3D design model and predicted optimized control parameters for each section in
geothermal well design. We also applied PDM (precedence diagramming method) to the system in order to setup
the effective process model and hooked it up to 3D information based on precedence relation and required time
for informatized process network.
Key words Geothermal, Drilling, 4D visualization, Precedence diagramming method
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3D Well Design Module

| Section partitioning by Information unit ‘

Time Management Module

TOSA (performance prediction)
=trip depth, drilling time

| Arrangement of design reference line at ‘

each section Future event list (database)

Design of standard cross-section per
section

Cross-section extruding along the
reference line

Process simulation
Time generation per network node
Model code creation }« ‘
T

4D Visualization Module

= Unity 3D Engine -> VRML
= Visual basic for application

\
PDM network model generation ‘
|
\
|

\
\
»‘ Node code creation
\
\

| 3D surface model generation ‘

= Optimized RPM, WOB, ROP info. per section
= As-planned vs As-built performance

Fig. 1. Research strategy diagram
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Fig. 2. 3D alignment based design method for geothermal well
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(a) design information input interface

Fig. 3. 3D well
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(b) 3D surface model generation

design module

Fig. 4. 3D well model visualization
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* Activity: activity name

* Duration: the time required of activity
* ES: Earliest start time

* EF: Earliest finish time

* LS: Latest start time

* LF: Latest finish time

* TF: Total float

Fig. 5. Composition of activity node
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Table 1. Future event list database
No Activity Mandatory Relationship
Level 1 Code Level 2 Precedence Activity | Relationship | Follow Activity | Relationship
Drilli
WC_D DR 013 ring - F-S BHA Handling S-F
Preparation
WC D DR 014 | BHA Handling | Drilling Preparation S-F Bit Rotation F-S
1 Drillin il pi
& |wc D DR 015| Bit Rotation BHA Handling F-S Drill pipe S-F
- - - Supplement
Drill pipe . .
WC_D_DR 017 Bit Rotation S-F - F-S
- - Supplement
WC D _RT 024 | Break-out Drill ; F-S Trip Out S-F
- - - String
. . . Drilling
WC_D RT 025 Trip Out Break-out Drill String S-F : F-S
Preparation
Drilli
WC_D DR 013 ring Trip Out F-S BHA Handling S-F
Preparation
2 |Round Trip ~ ;
WC D DR 014 | BHA Handling | Drilling Preparation S-F Makg;‘;’lgmn F-S
we D _RT 026 | Makewp Drill | gy fandiing F-S Trip In S-F
- -~ String
WC_D _RT 027 Trip In Make-up Drill String S-F - F-S
WC_D_DR 016 Reaming Break-out Drill String S-S Trip In F-F
WC_D _CA 018 Casing - F-S Casing Running|  F-S
-~ Preparation
. . . . . Wellhead
3 Casing | WC_D_CA_019 | Casing Running | Casing Preparation F-S ¢ e?a F-S
Operation
11h
WC D CA 020 elthead Casing Running F-S - F-S
Operation
WC D CE 021| Cementing ; F-S Cement F-S
- -~ Preparation Pumping
. i
4 | Cementi-ng WC_D _CE 022 |Cement Pumping Cemen 1'ng F-S Curing F-S
Preparation
WC_D_CE_023 Curing Cement Pumping F-S - F-S
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