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TOPIC mmm Background of Oil & Gas activity in China

Petroleum legislation

Data Management Policy & Strategy
Organizations

Evolution of petroleum database management



Current Major Mineral Resources Laws (MRL)

Relative items of Constitution and Criminal Law of China(zE:&%nH;%) . 1

Mineral Resources Law of P. R. China (1996, Amendments) (¥7i%) . 2

Rules for Implementation of the Mineral Resources Law of the People’s Republic of China(1994) (SzieE4HN]) . 3

Regulatﬁic;ns for Registering to Explore for Mineral Resources Using the Block System (Promulgated on Feb. 12,1998) (K 4
&) .

Regulations for Registering to Mine Mineral Resources (Promulgated on Feb. 12,1998) (&W 713:%) . 5

Regulations for Transferring Exploration and Mining Rights (Promulgated on Feb. 12,1998) (%iL73:%) 6

Regulations of the People’s Republic of China on the mining of Offshore Petroleum 7

Resources in Cooperation with Foreign Enterprises (Promulgated in 2001) (i@ X2 &1E501) . 8

Regulations of the People’s Republic of China on the mining of Onshore Petroleum Resources in Cooperation with Foreign 9
Enterprises (Promulgated in 2001) (B X2V E1E &)

Administration Provisions Concerning the Payment of Compensation for Mineral Resources in China ( Promulgated in 1994) | 10

(*MEBREEE)
Interim Provisions Concerning the Payment of Resources Tax in China ( Promulgatedin 1993)  (¥%iE#t) 11
Regulations on Administration of Geological Data (Promulgated in 2002) (35 ¥FHERC ) 12

Other laws, regulations, rules and criterion documents related to the mineral resources.

13




Current Major Mineral Resources Laws (MRL)

Using the application method to

Reaqistration for exploration issue an oil & gas license:

Exploration licenses. The licensee 10 steps

have an exploration right to explore for

oill and gas in the approved region. A: Accepting
Exploration rights are the right of B: First-examine
exploring for mineral resources such C: Re-examine
as oil and gas in approved area. D: Auditing

E: Co-auditing with related
departments of MLR

F: Make a joint checkup and

Reqistration for mining signed by the deputy minister
Mining licenses The licensee have of MLR
an mining right to mine oil and gas in G: Issue the exploration or
the approved region. mining license
Mining rights are the right of mining H: Collect the exploration or
mineral resources such as oil and gas mining fee of the first year
In approved area. I Put on records

J: Bulletin



Data Management Policy & Strategy

= — |

(1) Regulations on Administration of Geological Data
(Promulgated in 2002)

This regulation prescribes the content of geological data, request exploration
and mining licensees to hand in geological data in certain period.

(2) Combination of “Government administration” and
“Enterprise administration”

1> Set special departments both in State and Provinces to
manage geological data
2> Set geological data center in enterprises



» Organization Governmental Management




» Organization Geological data Management

According to the laws and regulations, the main four oil and gas companies
approved by the State Council to explore and mine oil and gas in China are CNPC
(PetroChina) , SINOPEC, CNOOC and Shaanxi Yanchang oil company.

State
( Geological
data center)
[ I I |
) snopec| | &% onpe @m cNooc| phaanxi Yanchang
§ 0EC - = oil company

[ I I ]
Pepris
(Geological Branch 1 Branch 2 Branch N
data center)

- . . Oilfield E&P
Drillin Well Loggin Production
[ ing ] [ gging ] [ uetl J L?esearch institutg




SINOPEC

S5
§ ONEC
* |tis China's largest producer and marketer of oil products (both wholesale

and retail of gasoline, diesel, jet fuel), and No.1 supplier of major

petrochemical products (intermediates, synthetic resin, synthetic fiber,
synthetic rubber, fertilizer).

e It’snow the 16thin Top 500 World Company

Main business

€ Exploration, developmentand production of crude oil and natural gas;

€ Refining, transportation, storage and marketing, including import and
export of crude oil and petroleum products;

€ Productionand sale of chemical products;
€ Transmission, marketingand sale of natural gas.



» Evolution of petroleum database Management

Early Stage : 1990-2003
(1) published the earliest oil & gas database standard .
(2) invested in technigue study and training.
(3) encouraged branches to construct E&P database
according to the standard.

e During the past ten years, almost every oilfield of SINOPEC
has established their E&P database to manage data and provide
services for research and administration.



» Evolution of petroleum database Management

Current Status : after 2003
Along with the rapid development of IT, the whole data

management project was optimized according to new

requirements.

(1) Analyzed the data model in petroleum industry

(2) Updated standard of data management

(3) Tried to design a unified data management platform,
to integrate the E&P database, and to enhance the Multi-

Disciplinary Data Sharing
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Metadata design & structure

International standard used

System & technologies used

Data flow & access

Challenges to national database management
Future plans to improve database management
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Many kinds of data need to be managed:

Coordinating Committee for Geoscnence Programmes
in Eastand Southeast Asia i

Data Type Content Store Method location
Structural data database Oracle
data
metadata
Nonstructural | Document, data CD, tape ,film ,paper Shelf
data Picture, t M. <helf
Bulk data, ape  She
drill core Digital file Hard disk
metadata table Oracle
GIS data Usually used | data database Oracle Spatial
metadata database Oracle
Unusually data Digital file Hard disk
used
metadata database Oracle
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We have ranged them into three groups

(1) E&P data
(2) GIS data

(3) Archival data POSC EPICENTRE

1ISO 19115

Dublin Core



» E&P metadata design

We analyze the

POSC EPICENTRE

Meta Model

35 logical entities
of the metadata
to describe how a
logical data model
was projected to
create the
corresponding
Relational
Implementation

abbreviation
att_col_grp_map
attribute

change
change_request
changed_object
column_def
column_group
ddl_tuning
description
diagram_set
duplication
entity _def
enum_type
enum_value
epic_type
obj_desc
prod_versn

projection_map
ref _column_grp
ref _dupl_method
ref feature

ref object

ref proj_method
ref _rule type

ref schema
rules
schema_def
select_type
source

sgl_type
supersub

table def

type def
use_stats
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We design our E&P database metadata
based on POSC Epicentre Metadata model

number ChineseName EnglishName describe type length Is Key Not
1 % Tablename Char | 50 ** Y Y
2 BB 4 ColumnName char 20 Y Y
3 AR Ay R A ChangeType Insert,delete, | Char 10
update
4 AR K LengthBeforeChange Char 8
5 25K LengthAfterChange Char 8
6 AR Eir R A TypeBeforeChange Char 20
7 AR fe KA TypeAfterChange Char 20
8 BH R B AGTT NullBeforeChange Char 2
9 TERBRTE NullAfterChange char 2 O Ke :
10 A3 4, B A ChangeTime Char 20\ e‘I‘Q‘- ) Y
11 GG YN ChangeDBA are, '\558“
-

change

A subset of metadata: metadata about data table
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number [ ChineseN | EnglishName describe type lengt | Is Key Not
ame h
KR% RelationCaption Relation name Char | 100 |Y Y
2 WKL RelatedTableName Table name involved Char | 200 g
*ZRER | RelationExpression Relation express Char | 200 relatlon
number ChineseN EnglishName leng | Is Key Not
ame describe type t
h
1 R4 TableName Char | 50 Y Y
= ColumnNumberInT Char 5 Y
able
3 FRA ColumnName Char |50 Y Y
4 FBAR B ColumnCaption char 50
5 oyt ColumnType Char | 20
6 KE ColumnLength Char |8
7 REXRET | ISKey ** Al
8 RERYFZE | IsNull Table a'['[l‘l bUteS

The subset of metadata help us to monitor the data table
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» GIS metadata design (1SO 19115)

GIS metadatas involve kinds of geclogy object,and related data type..
This is a concept diagram of GIS metadata structure. Every metadata includes
one or more entities and elements. -

in Eastand Southeast Asia

N ] ]
+ .
Data 'E[llilllt‘jr"‘J LTSI S Eeference nfo+ ¥ I L Identity~
o
o
'J .. - . .' -
+
| Content - T . 5|  Principal
) { ..................... dep artment.
¢ ] ]
‘ Extension « Spatial Distribute info«
* reference nfo

concept diagram of GIS metadata structure.

We apply 1SO19115 to design our GIS metadata
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> GIS metadata design

Information of metadata (HD_metadateﬁ*—'

sequence | Entitylla | Element nawmed Elernent narne+ English abbr. < Definations Constrainte|  Present Diata Walne regions
rnaraher+ e+ Chirese+ English + tirnes+ fpes
1.1+ LD rnet | # WD Ivletadatas Iletadatas Boot entity to define certain data e l# Class« | 11.1-11.11#
adata+ setor data sore +
111 | & TEEETR metadataTitle+ mdTitles title+ O 1 Stringe | texts
1.1.20 | & TEAEAIE AERY| dataStarps mdDataSte | audit dates W& 14 dates | COVYIVMDC GBIT T402-1994 M
1.1.3¢ B language+ dLange languages 0 M+ Strings | Chinese Englishe
1148 FiEe characterSet+ odChar+ character set standard+ 214 1+ Clags+ | WD character set &1 +
1.1.5¢ TEAER LY metadataStandardName o | mdStantlames| Standard usede 0+ 1 Stringe | texts
1.1.8¢ TEMEITHERT E | metadataStandardVersione | mdStanVers | Version nureber of Standard useds O 1+ Stringe | texts
1L1.7# BEERBis contact+ mdContacts | Dlepartroent or person with Ii¢ H+& Class+ | CI_Principal departrent+
respobsthility for metadatad
1.1.8¢ BHEE: FiEE | identificationInfos dataldInfo+® | Basis info to describe LI+ 14 Class+ | MD_identity+
B geological dataset &
1.1.9¢ BEE: BN | dataQualitylndoe deplrdb Evaluate of data quality+ I+ 1o Classs | DR_dats qualitys
BiERY
1.1.10+ BEE: TEE | rferenceSystermlnfor refSyslnfor | spatial reference system of | CAZEET e (Classe | BS_spatisal reference system+]
BRERY metadatas ige
1.1.11+ BEE: FAEE | contentlnfos conlnfo+ Content of metadatas i+ H+ Class+« | MI_content desciptiont
B+
1.1.18¢ AEE: ARE | dstrbutionInfos distInfoe Info shout distrbute or method to O« 1+ Classe | MD_distributes
2 retrieve the product info +

This Is our metadata table
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» Archival metadata design

Qchival File\ An archival file includes all the data built

ez
N § Opec

during the whole E&P process of a well, a
survey, or a research project.

Well Survey Project

N

Archival File

y

Archival Catalog

y

Archival Asset aikinds of data Media (Paper , tape), digital file

This figure shows the parts of archival file
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> Archival

metadata design

Metadatagroup | Element
Title Archival Code Archival File <+
Sister Code
Digital Code Metadata group Element
Abstract Creator Creator
Keyword Contributor
Title Metadata Element Source
group -
Alternate name _ _ Description Person
Project Source | Project ID Date Created date
File Content Archives room S 5
- urvey :
and location Storage Location v submit Date
Count of File Description Date
Boxes Well Type Auditor date
Length of File Sub company mark Audit Auditor
Boxe Coverage Administrative Division Auditor conclusion
Paper Copies Geology Construct
Sets of Disc Coordinate System Type Protect Secretdegree
Copies i :
_ P _ Geodetic Reference Retention Period
Pieces of disc System Protect Period
Disc Location Coordinates Circulation range

The metadata help us to describe the archival data
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» Archival metadata design

Archival Security

Archival Protection Archival Quality

ProtectionRegisterNumber Archival Code
Archival Code :
GatherDatalistNumber Archive Date
InFileNumber :
- InListNumber Archival Quality Desc
NewArchivalCode
. - DataName Quality Evaluater
SecurityThings
ProtectType
NewSecurityLevel
ProtectStartDate
ProtectPeriod
ProtectEndDate
StartDate
ProtectApplyDate
01dSecurity :
S o RegisterDate
ecurit e
yop Handler
IsProtectedByEnterprise —
HandlerOpinion
SecurityPage -
Auditer
PictureNumber - —
AuditOpinion
LevelScale :
Subscriber
VerticalScale - —
SubscriberOpinion
SubscribeDate

These are Metadata for Archival Security , Protection and Quality
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> Arc_:hival metadata design

Other events that metadata should record in database

Transport the data archives from work team to
archives room

—

Collect

Data Archives ,:>< Distribute | DIstribute certain data archives from archives room
to engineers or department, who will not give back

the data archives. Special user.

Circulate | Serve the common user who can borrow and use

—
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International standard used

» Dublin Core Metadata: expanded

» 1SO/19115 Metadata : GIS applied
» POSC Meta model : reference
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System & technologies used

Operation System Database system & Software develop tool Desktop tool
GIS system

Unix Oracle Microsoft VS. NET Microsoft

Office

L i nux SqlServer Java

AlX Arclinfo Delphi

Windows 2003 MapInfo

server

Windows XP Access
Visual Foxpro

Etc. Etc. Etc. Etc.
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Data Flow

Country data center

I (1) There are more than 140 data
SINOPEC data center management departments in
SINOPEC, All the data manage
departments form a huge network.
(2) Data management departments
Oilfield data center have to collect papers, pictures,
4|~ the wellbores, tapes and so on in
time everyday. And range them
clearly and logically. Engineers can
I use the data quickly.
(3) According to the regulation, some
certain data must be transferred to
Country data center.

Oilfield data room

Field work site
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Systemmaintainer

Catalog, data
Data creator A
SystT Systemuser
paramegjer ld

ystem

Data list situfition

| GeoAsset of
Branch in Systemuser in SINOPEC

Data receiver

Catalog, digital file oilfield

- y Y
—— Catalog, data

Data descriptioner

Data manager in SINOPEC

This shows the data flow in oilfield. nte
The Geological data manager collect the data from the
work site , and organize them as archival file . Then the
data can be shared in scope of oilfield. Users can browse | bata mnager in SINOPEC data
the document . digital file. data table. or picture on

intranet.

k //h Data manager of country
(6]

Z J NETULIT ITTITO
meter
System
Data list, catalog, digital situation
file

Data descriptioner System maintainer
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Geological data management system

4 This shows the data flow in SINOPEC headquarter .The Geological
data manager receive the data from olilfield, and reorganize them. Then
the data can be shared in scope of whole SINOPEC. Users can browse
the the document . digital file. data table. or picture on intranet.

~

DPEC

"l k

Data descn?h\ "
alcatalog hand
i
! .| Data manager in SINOPEC

Administration in Branch

A

“Data Data list
1ist catalog

_ Digital

Returp info Caaicaenfi Hilo Data manager in SINOPEC data

Data diliver in branch to |- SINOPEC i center

SINOPEC >

Data list, catalog, digital A

file
Data diliver in branch to
country

Data manager of country

Return info atalog

Data list, catalog, digital situation
file
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» Challenges to data management

(1)The situation of every branches in oilfieldis quite
different. The data standard varies too. It’'s a huge project
to unify the data standard and design a big new system as
E&P data center.

(2) A large amount of data in every branches need a
scientific and safe backup Strategy.

A well-designed E&P data center system will
be the best solution for keeping the company’s
asset.
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»plan to improve database management

(1) Thecall of “six unified” to IT departmentin SINOPEC ,is also
apply tooil & gas data management project.

“unified layout
unified standard
unified design
unified investing
unified constructing
unified management”

(2) Based on the existed database, a unified datamanagement
platform should bedesigned to integratethe old E&P database
and updatethe situation of data management, so as to enhance
the Multi-Disciplinary Data Sharing.
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» Required capacities to be developed by the member countries

(1) The ability to understand the standard for CCOP

(2) A set of methodology about data management

(3) Specialists who can help other countries to construct database
(4) Have a case project for other countries to study

» Recommendation about knowledge sharing in SINOPEC

We can choose a project to conduct experiments, to test the
researchresultand show the practicality. After this, we can popularize
to morearea, or give somesuggestions.
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» Recommendation about CCOP natural gas metadata design

Data Type | Content Store Method location
Structure data database | Static Oracle
data metadata Dynamic
Nonstructural | Document, data CD, tape ,film ,paper | shelf
data Picture, tape ATM. shelf
Sr‘i‘l'lkccé?;a’ Digital file Hard disk
metadata table Oracle
GIS data Usually used | data database Oracle Spatial
metadata database Oracle
Unusually data Digital file Hard disk
used metadata database Oracle
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» Recommendation about CCOP natural gas metadata design
(1) Using “7W rule” to analyze the natural gas activity

we need to describe all the activities and attributes about natural gas.
who when where which why how what

If we answer this 7 questions, we can know how the natural gas
data Is created, on what condition, and what the result should be.

Activity name | who when Where Which why what how
Give timely .
2009-3-21 According
Analysis of output - 12:30 Gas field measurement to Keep on knowing the to the
.. Technician . Laboratory decrease the ..
Compos ition . composition of output changes of
output decline output

Activity describe

According to te changes of output, Analysis the natural decline of the certain gas field, Keep onknowing the
composition of output, Give timely measurement to decrease the output decline
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» Recommendation about CCOP natural gas metadata design

(2) Using metadata to describe activity data set

Same to the concept of GIS data set, activity creates data sets of natural gas.
May be the natural gas metadata diagram should be extended as follow:

[ ]
—l Diata relation —|

| ...................... > Lo identity

clat folata oot

- Compare to the metadata of
Gas Composition A GIS, The natural gas metadata
: will be very different.

May be the Gas compaosition,

Activity conditions

Ty | | sty e the condition of process, the
rules of operation will impact
Dista Qulity L to the data result.
A _h

Gras cornposition activity conditions activity result

Natural Gas conceptfmetadata diseram




2) Metadata should record:

Conditions of activity
Parameters of process
Formula of sum total
Rules of data integration

Relations between dynamic and static data
Etc.
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