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報告書
	出 國 人：
	服務機關：中油公司總公司
職務：國資處經營組組長
姓名：孫美蓉

	出國地點：
	美國

	出國期間：
	95年11月 8至11月17日

	報告日期：
	96 年2 月 6日


摘    要

為使Landmark系統發揮整合效果及了解解釋系統發展新趨勢，至Landmark休斯頓總公司與該公司軟體設計及操作工程師研討Landmark系統之更新維護及應用軟體功能。此行除參加Landmark公司會議、研討外，並至中油美國分公司OAI了解解釋系統及研討整合介面。
中油公司各探勘部門之解釋系統與相關應用程式，若能充份整合應用，並與資料庫間做好串聯，將可提高工作效益，減少資料轉換的時間，且利於使用者進行整體油氣探勘評估工作。

本報告共分為四章，第一章為此次行程之目的，第二章為會議的過程及參觀的經過，第三章為此次參訪的心得，第四章為建議事項。
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壹、目的

赴Landmark休斯頓總公司參加會議並與該公司軟體設計及操作工程師研討Landmark系統之更新維護及應用軟體功能。此行的目的為與Landmark公司之專家共同研討軟體使用成果、交換工作經驗，並了解相關軟體之最新發展。

會後，職就近至中油美國分公司OAI了解解釋系統及研討整合介面。希望能更有效的發揮本公司解釋系統應用功能整合效果。
貳、過  程

職奉派於九十五年十一月八日至九十五年十一月十七日後十天赴Landmark休斯頓總公司參加會議並與該公司軟體設計及操作工程師研討Landmark系統之更新維護及應用軟體功能。並於會後轉往中油美國分公司OAI了解解釋系統及研討整合介面。

十一月九日由Landmark公司技術市場開發經理Rick Williamson先生為我們介紹該公司所有地質及地物的軟體功能及特色 (簡報檔內容詳如附件一)，接著由軟體設計及操作工程師實機操作展示。
十一月十日分別由Landmark公司資訊管理和基礎設施產品銷售經理Sharon Wang-Stocktons女士、產品創新和營銷的經理Dr Gigi Zhangr女士及產品經理Janet Hicks 先生…等分別介紹了資料整理及整合軟體之功能及新發展(簡報檔內容詳如附件二)。

十一月十一日，與Landmark公司軟體設計及操作工程師研討系統之更新維護及應用軟體功能。

十一月十四日至十一月十五日至美國分公司OAI了解解釋系統及研討整合介面，該公司由地物師吳鴻斌負責出面接待，安排所有訪問行程，並親自簡報該公司之目前狀況及該辦公室狀況。隨後即展開緊湊的簡報、討論和整合介面之研討。

參、心  得

此次訪問Landmark公司對其地質及地物(Geology and Geophysics)軟體及資料管理及整合軟體有進一步的認識，分述如下：
地質及地物軟體：
Geophysical Interpretation
StratWorks® Family
Correlate well logs, build and interpret cross sections, and perform lithologic analysis. Create structural, isochore, production, log signature and facies maps, and evaluate engineering aspects of a well. 
PetroWorks® Family
Petrophysical applications for log data management, log analysis and petrophysical interpretation. -- as well as log evaluation and porosity, saturation, mineral and volumetric determinations.
Seismic Processing
SeisSpace® for ProMAX® 
Linux processing infrastructure including a superior user interface and 3D pre-stack time migration on clusters.
ProMAX Family
Suite of seismic data processing applications for 2D, 3D, VSP and depth imaging. Includes ProMAX MVA™ (Migration Velocity Analysis), ProMAX 3DPSDM™ pre-stack depth imaging, ProMAX VSP™ and ProMAX 4D™ software.
ProMAGIC™ Server
Connects ProMAX 3D™ seismic processing system with the GeoProbe® volume interpretation system.
Integrated G&G Interpretation
DecisionSpace® GeoProbe®
Industry leader in 3D multi-volume interpretation and visualization. View multi-attribute/multi-volume seismic, well and cultural data, and reservoir models.
DecisionSpace® PowerView®
2D workspace for integrating geological and geophysical interpretation. Extends and simplifies workflows from SeisWorks®, Z-MAP Plus™ and StratWorks®, including fault and horizon interpretation and hardcopy map generation.
DecisionSpace® Well Seismic Fusion™
Allows pre-stack seismic data to be viewed from GeoProbe, PowerView or SeisWorks®. Interpretation and analysis tools for finding and evaluating prospects from pre-stack seismic data, well data and crossplot analysis.
Z-MAP Plus™
Surface mapping and modeling system incorporates data and interpretations from geophysical, geologic, petrophysical, geocellular and simulation models. 
Geological Interpretation
SeisWorks® Family
Industry leader in seismic data interpretation and analysis. Displays and interprets seismic data in a graphical format.
ZAP!®
Automated event tracking tool for 3D surveys - automatically tracks every trace in every line of 3D survey.
FZAP!™
Automatically analyzes any fault segment selection or the entire 3D survey.
PostStack™ Family 
Post-stack seismic data processing and attribute extraction, including Structure Cube™.
SpecDecomp®
Reservoir imaging and interpretation technology. Generates images using amplitude maps from a range of frequency slices in the reservoir zone. Illuminates peak amplitude responses from different bed thicknesses.
PowerCalculator®
Mathematics module for advanced seismic attribute calculation in PowerView.
Depth Conversion
DepthTeam™ Family
Velocity modeling, analysis and validation. 
Sierra™ Family 
Tools to build velocity models and for depth conversion that tie to your wells.
TDQ™
Time-to-depth and depth-to-time conversions of seismic data, horizons and faults.
Well Seismic Analysis

RAVE™
Visualize relationships between seismic attributes and petrophysical data. Discover interconnectivity between crossplots, map views, histograms, tabular data and SeisWorks® seismic views.
SigmaView®
Interactive statistical system for deriving reservoir models from petrophysical and seismic data. Allows integration of well log and seismic data for multivariate statistical analysis.
SynTool™
Generates synthetic seismograms and performs wavelet extractions. Makes direct well-to-seismic correlations, creates simple velocity models, or determines accurate TD relationships for advanced AVO or inversion workflows.
資料管理及整合軟體：
Information Management and Infrastructure
AssetView：AssetView provides a common 3D visualization environment and common data access. It allows interpreters, reservoir engineers, and drilling engineers to collaborate in integrated workflows

Engineer’s Data Model™
Integration platform for drilling, well services, production and economics data. Offers integration of applications, ensuring one data entry point for common information.
OpenWorks®
The leading project database management system in the oil and gas industry. Stores all aspects of general well-related data, log acquisition data, surface and fault interpretations, cultural data, seismic acquisition and navigation data, computed map data and production and drillin 
Advanced Data Transfer™ 
Transfers data records from a data source to a data target.
AssetJournal™
Light-weight, flexible documentation tool that allows users to create, edit and share documents and data across platforms.
Corporate Data Archiver™
Creates an organized collection (archive) of the data, information and knowledge pertaining to a business activity, such as a field study or prospect evaluation.
Corporate Data Store™
Corporate repository for storing definitive E&P results.
OpenWorks® Development Kit™ 
Enables software developers to connect non-Landmark databases and applications directly into the integrated OpenWorks project data environment alongside Landmark applications.
PetroBank® Master Data Store™ 
Secure, online management of E&P information, including seismic, well, production and other technical information at a corporate, regional or national level. Data is delivered in real time on the user’s desktop.
PowerExplorer® 
Web-based GIS data management tool with capabilities to browse and manage spatial and tabular E&P data.
Project Administrator™ 
Web-based components for monitoring, diagnosing and reporting on OpenWorks®, SeisWorks® and other UNIX®-based application project data from a single, integrated Web console.
Team Workspace® 
Vendor-neutral technical Web portal framework that delivers instant access to your applications and data, either behind or outside a firewall.
WOW™ 
Browse the contents of OpenWorks®, SeisWorks®, GeoProbe® and Z-MAP Plus™ databases.
Landmarks R5000 Integrated Release: DecisionSpace® 
High Performance Geoscience Interpretation
· Dynamic Geoscience Interpretation
· High Performance Multi-volume Interpretation & Framework Building

· Accurate, Integrated Reservoir Modeling

· Basin Scale Exploration

· Prestack Interpretation

· Interpretive Processing

 Dynamic Geoscience Interpretation
· Q1 2007
· Continued integration focus

· Dynamic time to depth conversion for all interpretation objects

· R5000

· Interpretation scenario support

· Interpretation knowledge capture

· User guided fault interpretation

· Processing history and parent/child horizons (4D)
Dynamic Geoscience Interpretation
Seamless interpretation in integrated 1D/2D/3D views
Higher levels of integration between views
Multiple views coordinating as a single system

Substantially enhanced application communication

Direct access to high fidelity shared memory data (16bit and beyond)

PV

R5000+

Semi Automated Fault interp.

Pre Stack Transform

Blended Probe

Seismic Balance

GeoProbe FrameWork display

Lithology Interpretation

Advanced Gridding

Advanced Log curve correlation. 

Facies and Log attribute interpretation for property modeling and seismic callibration

Powerful and easy to use surface mapping and computations

Unique structural interpretation verification using well data.

Conformable Grids

R5000 PowerCalc

Support for R5000 OpenWorks Project Optimization

DecisionSpace Integration ( icons, etc)

Support of in memory seismic for attribute extraction

Usability Improvements

New Data Types

2D Seismic Horizons

OpenWorks Grids

OpenWorks Polygons

Dynamic Geoscience Interpretation
Interpretation Sets & Interpreter’s notes
Enables Interpreters to document features of interest, apply free-form mark-ups, and link to other data sources
Capabilities:

Capture text documents in context i.e. 3D space

Reference documents to other data sources such as hyperlinks, images, Documentum content

Directly edit captured knowledge

Draw free-form geological information

Additional security available

Assemble and Interpret geological and geophysical information to facilitate multiple scenarios

Input each set of data to calculate rock volume and reserve estimates

Weight each “Interpretation Set” with uncertainty values for better risking evaluation

· 2008 focus
· GeoSurface modeling

· 2D/3D geologic workflows (including mainstream StratWorks & ZMap workflows)

· Enhanced well production workflows

· Volumetrics with uncertainty

· Seismic volume attributes & velocity volume manipulation in PowerCalculator

· 2009 focus

· Dynamic workflow engine

· Finalize StratWorks/ZMap replacement

· Dynamic/real time attributes/analysis

High Performance Multi-volume Interpretation & Framework Building
· End of Year 2006
· Modeling while interpreting

· Multi-survey and 4D support in GP

· Seismic attributes module

· SeisWorks faults in GeoProbe

· R5000 (“Whisper suite” at SEG)

· “Data on Demand”
· Wiggle trace probe

· Well sections

· Voxel shading (shader on GPU)

· Spatial interpolation

· Advanced framework construction

High Performance Multi-volume Interpretation Native SeisWorks Faults in GeoProbe
Integration with SeisWorks
SeisWorks users now have SW faults and fault interp wfs in GP – 4.0

Barrier of adoption being removed- for sw users

Excellent wf for poor quality data (can try out multiple scenarios without clutter), while regular GP is great for faulting in clean areas

High Performance Multi-Volume Interp & Framework Building
Modeling While Interpreting
FWB coming out soon but will add surf to surf in R5000…there’s more…

GP R5000

Support for OpenWorks project optimization

Dynamic Waveform Probe Display

Enhancements to volume rendering

Data-on-demand (Disk caching)

 Framework construction- surface-to-surface relationships

Well enhancements

GP R5000+

Direct SeisWorks/OpenWorks data access

2D/3D Interpretation

Crossplot interaction with Well Seismic Fusion and geoAnomalies

Multiple 3D Views

16 and 32 bit

Windows64bit

Theme: R5000 plus advances in Exploration to Production Workflows
· R5000 Data model and platforms

· Direct 2D data access

· Enhanced well selection and display

· Advanced Shader technology

· Data on Demand

· Spatial Interpolation

· ezTracker color by generation

High Performance Multi-volume Interpretation & Framework Building
· 2008 focus
· Windows

· 2D interpretation in a 3D View for GeoProbe

· Continued leveraging of GPU

· 16/32 bit support in GeoProbe

· 2009 focus

· 3D unfaulting

· Graphics farm rendering

· Continued leveraging of GPU
Accurate, Integrated Reservoir Modeling
· 2007 Focus
· Product specification/user input/product development

· Geo2Flow

· 2008 Focus

· V1 Earth Modeling (Geocellular modeling & Geostats)

· 2009 Focus

· V2 Earth Modeling

· Basin scale and reservoir scale

· Input to both reservoir & basin simulators

· Complex model support

Basin Scale Interpretation
· Q1 2007
· 2D seismic interpretation in PowerView

· Correlation view 

· Mapping enhancements

· ESRI shape file display

· R5000

· Stacked grid support for export to basin simulator  

· Enhanced facies interpretation workflows

Basin Scale Interpretation 
PowerView – Multi Volume Interpretation
PowerView – Fault Q/C Display
PowerView – Velocity Overlay
Basin Scale Exploration
Correlation view, contour editing & 2D seismic interpretation*
· 2008 focus
· Basin wide framework construction

· Render basin scale surfaces

· Thermal mapping

· CoVisualization of all published basin data including grav/mag data & all G&G data

· Basin-wide depth conversion

· 2009 focus

· Graphics cluster based voxel rendering

· Uncertainty optimization using DMS

· Tighter integration with basin simulators

Prestack Interpretation
· Q1 2007
· Finalize 2D support

· Wavelet Extraction (SeisWell replacement)

· Enhanced integration with PowerView

· R5000

· Easy one click access

· Prestack seismic data & horizon management

· Enhanced crossplot workflows
Prestack Interpretation
Pre-stack ZAP/ Pre-stack Attributes
Customers are very interested in understanding the seismic data quality going into their interpretations.
 
In addition to changes in reservoir and lithology, there are key pre-stack attributes that tell you if changes in amplitude are due to acquisition or processing.

 
By "Zapping" the pre-stack gathers, you will be able to create maps that allow you to see if their is for example:

 
excessive residual movout or trace to trace statics in the original processing without having to look at every gather in the survey.

 
This will also lead to azimuthally avo maps where the amplitudes can be associated with the azimuth of source receiver direction. 

 
These are big in carbonates, tight gas,  and unconventional gas plays currently.

 
Devon is big on this workflow.
Prestack Interpretation
One click access to prestack for calibrated AVO characterization
R5000
Pre-stack Seismic and Horizon Data Management

R5000 Unified Release Integration

SPDM Seismic Project Data Model

Pre-stack/PostStack Seismic History

PowerView Integration

Prestack data (on demand) viewing to interpretation views

Classification workflows synched with 2D/3D interpretation views 

Offset synthetics / Improved OW VSP mgt

Improved reservoir property predictions with


     uncertainty

Pre-post stack seismic 

       associations; Pre-stack horizons mgt

R5000+

Azimuthal AVO Analysis 

Scenario Modeling 
SynTool replacement

Uncertainty in lithology and fluid from prestack

Prestack Interpretation
· 2008 focus
· SynTool replacement (seismic synthetics)

· Time to depth features (TDQ replacement)

· Prestack probe

· More prestack attributes

· Fracture detection workflows

· 2009 focus

· 4D to condition the earth model

· Uncertainty in lithology & fluid properties

“Well Seismic Fusion has enabled us to create innovative workflows and to reduce the cycle time of our conventional workflows.  Now we can go through 10 or 20 scenarios in a very short time, instead of 2 or 3.”  
Interpretive Processing
· End of Year 2006
· Smart data format

· Improved job management

· UI consolidation

· Enhanced DevKit

· CRS processing

· Full 64 bit Linux support

· Q1 2007

· 3D tomography/3D MVA

· Plane wave PSDM

· R5000

· Prestack data management

· Parallel geophysical tools

· Intelligent parameterization

· Archive/restore (disk to disk)

· Enhanced 3D viz & analysis

Robust processing engine & 3D visualization
· SeisSpace Vision
· A processing platform for another 15 years

· Truly interactive 3D interpretive processing

· Do for 3D what ProMAX did for 2D

· SeisSpace Focus

· 2 year project with ConocoPhillips

· Effective doubling staffing levels

· First year focused on generalized scalability to hundreds of nodes

· True 64 bit support

· Integration with DecisionSpace interpretation products

SeisSpace – Depth Imaging (3D MVA tomography & plane wave PSDM)
· Depth Imaging Vision
· “In the future, depth imaging is processing”
· “We will invest in depth imaging for the rest of our careers”
· Depth Imaging Focus (Q1 ‘07)

· Ease of use

· New 3D migration velocity analysis product

· 3D tomography

· Wave equation plane wave prestack depth migration

· ConocoPhillips Kirchhoff prestack depth migration

· 2008 focus
· 3D processing & analysis tools

· Diffracted multiple attenuation

· Integrate w/ earth modeling efforts

· Improve imaging tools

· 2009 focus

· More 3D tools

· Well log driven processing

Summary
· Delivering on High Performance Geoscience Interpretation (R5000 foundation)
· Developing new framework construction & earth modeling solutions
Visual Data Integration
	Sources


	OpenWorks
· Fault Grids

· Surface Grids

· PointSets

· Wells 

· WellPlans 

· Casing

· Logs

· Picks

· Well Notes

· Dipmeter 

· Uncertainty

· Production

· Fault Polygons

· Well Equipment

· Well Sections

ZGF

· .zgf files


	SeisWorks
· 2D/3D Seismic data

· 2D/3D Horizons

· Faults

DIMS

· Knowledge Attachments 

EDM 

· Knowledge Attachments

· Bit Runs

· ROP

· Gravel Pack

· Mud Weight

· Stimulations

· Perforations

· Torque


	Rescue 
· Horizons

· Sections

· Block Units

· Wells

Gocad 

· Sgrids

· TSurfs

· 2d Grids

· Polylines

· PointSets

· Fault Models

CAD 

· .3ds models

VIP

· vdb 3d grids




肆、建  議

1、 「工欲善其事，必先利其器」，所以要增加探油成功率或是正確的評估礦區蘊藏量，須有一個好的整合軟體，本公司目前有SeisWorks、KindomSuit等二維及三維震測資料解釋軟體、Geoframe電測解釋軟體、Roxar RMS7.4地質模型解釋軟體、ECLIPSE 100油層模擬軟體等，若要整合這些軟體Landmark’s R5000 Integrated Release: DecisionSpace® 是個不錯的選擇，它可讓物探師、地質師、油層工程師及鑚井工程師發揮最高度的合作，以提高礦區蘊藏量。 

2、 除此之外，人員新增及培訓亦是重要的課題，空有好軟體，若無人會使用，或侷限於少數人會使用，將出現工作斷層現象，影響評估工作。
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