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NDR key parameters

Name of the NDR Geological Survey of Denmark and Greenland (GEUS) & Danish Energy
Agency (DEA)

Type of organisation Govermental regulator
Operating since: 1891
Employees: 300
State participating agency: Nordsgfonden
State Supervisor: DEA
Tpeof da |
Onshore Yes
Offshore Yes
License information Yes
Production information Yes
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Objectives NDR 56

Utrecht, The Netherlands

NDR in Denmark - DEA & GEUS

* The Danish Energy Agency (DEA) regulates and registers licences,
drilling operations, well completions, production and injection

* Geological Survey of Denmark and Greenland (GEUS) is responsible
for well logs and seismic data as well as other geophysical data and
geological interpretations

 The DEA and GEUS share the same database system: SAMBA
 Since 1985 SAMBA has been developed by staff at GEUS and DEA
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Challenges NOR e

Utrecht, The Netherlands

* Political discussions ongoing to ban future petroleum exploration activities
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Successes NDR =@

Utrecht, The Netherl ands

e Danish Energy Agency (DEA)

* New system to report production data in place from 2020
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A new format for submission of Production
Data to the
Danish Energy Agency
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Utrecht, The Netherlands

e Standardization of Data Submission.
In connection with a new executive order regarding the submission of production data the
format of the data files is in the process of being revised and standardized.

e Historical Background.
For historical reasons many different formats have been in use by companies active in the Danish
sector of the North Sea.

e All the present formats are flat ASCII files.
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PRODML Considerations NIR 5/7A0

Utrecht, The Netherlands

PRODML is a standard developed by Energistics
https://www.energistics.org
The versions PRODML 1.2.2 and PRODML 2.0 have been considered.
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Some problems with PRODML B e
version 1.2.2 NDR 2019

Utrecht, The Netherlands

The executive order contains elements that cannot be found in the standard.

PRODML 1.2.2 does not describe waterSalinity (for well tests) or VesselName (in connection with
cargo operations). It is possible, though, to extend the standard.

The standard has a complicated structure.
Often a considerable hierarchy has to be filled out to be able to deliver simple data.

Apparent lack of general company acceptance.
The companies were very critical when the use of PRODML was proposed on a hearing /
consultation meeting in autumn 2013.
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Some problems with PRODML
- NDR =575
version 2.0 el

Utrecht, The Netherlands
Released 2016

e Version 2.0 still misses some elements compared to the executive order.
For example version 2.0 does not have a element for “ownership to cargo” in connection
with cargo operations. (The standard does, however, provide the possibility to add user
defined elements)

* The element <aggregates>, which is found in PRODML version 1.2.2. does

not exists in version 2.0.
This means that a data compilation for a month cannot be delivered in one single file.

* The standard is still regarded as complicated.
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Utrecht, The Netherlands

e XML is chosen.

A big advantage with XML is that the companies can validate the format by the means of an XSD
at an early stage

* Naming of elements and attributes.
Follows as far as possible the naming used in PRODMIL.

 The XML is very simple with few hierarchies.
This results in good performance when data are imported and exported.

 The XML can easily be compared to the description of data in the executive
order

G EUS



Data

Security.

Connection to the database from the internet is not
allowed. Database must be completely invisible from
the webserver’s point of view. This makes it tricky (but
not impossible) to develop a fully automatic system
where data are delivered through a web service.

Low submission frequency.
Only 3-4 companies submit and only once a month.

Submission via mail.

Data upload and QC.

Danish Energy Agency uploads the files to the
database, validates data and communicates with the
companies.

30-08-2019
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Data validation NDR 570

Utrecht, The Netherlands

Validation.
An XML schema (xsd) validates data types (string elements, numerical elements, enumerations).

Control.

Constraints in the database control at upload time that wells, platforms etc., which is referred to
in the XML document also exist in the database.

Enhancements.
The solution is flexible and can be extended with statistical tests.

New scheme in use from 2020.
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An example of how an XML file can be crygfed o

[ l
Utrecht, The Netherlands

The test was run on Oracle 12c¢

SEGMENT_ PROD_DATE | GASQTY GASMASS GASLIFTQTY = BLACKOILOTY WATQTY THP WHT = BHP BHT = UPTIME
NAME

KARSTEN 1 15-06-2009 a o 0 0 0 | 1957.38 50 | 177089 B0 0
KARSTEN 1 16-06-2009 370.3828 442 6764 0 33.6819 215.2064 32487 50 17710 &0 5.75
KARSTEN 1 17-06-2009 5501.37  ©575.2452 0 500.2907 | 1131.1952 20247 50 | 173371 60 24
KARSTEN 1 18-06-2009 5629 8756 6728.834 0 511.9765 962.6236 20553 50 | 171501 &0 17.58
KARSTEN 1 15-06-2009 1854556 & 2264.3776 0 172.2856 368.6992 2181.78 50 | 174757 60 7.75
KARSTEN 1 20-06-2009 6621.0328  7913.5364 0 602.1165%  1497.2356 @ 211446 50 | 170225 60 24
KARSTEN 1 21-06-2009 4574654  5467.6336 0 416.0156 927.2772  4032.06 50 172084 B0 15.33
KARSTEN 1 22-06-2008 82205156 74347776 0 565.6896  1458.6232 2102.22 50 16874 &0 24
KARSTEN 1 23-06-2009 6852.4192  B237.8272 0 626.7912 1656.5336 & 2108.34 50 @ 167464 60 24
KARSTEN 1 24-06-2009 6564.2368 = 7B45.5852 0 596.9467 @ 1505.2943 21063 50 | 16678.2 &0 24
KARSTEN 1 25-06-2009 7134.3834  B8527.0384 0 648.7964 1473.0672 21012 50 | 166309 60 24



SQL that generates XML
NDR 202

(SELECT
KMLELEMENT ("Month", '2008-06') as men, Utrecht, The Netherlands
¥MLELEMENT ("Company", 'AECDE A/3') a= com,
EMLELEMENT ("Created"”, TO_CHAR(SYSDATE, 'YYYY-MM-DD"T"HHZ4:MI:53"2Z"'}) as gre,
KMLELEMENT ("Contact™,
AMLELEMENT ("Name" 'Ole Hansen'),
¥MLELEMENT {"Fhonelo”, "+45 &5 &5 65 &5'),
XHLELEMENTj"emﬂil",'oh@abcde.com'}
) as gong
FROM DUAL),
wp A3
(SELECT
KMLETLEMENT ("ProducticnWell™, XMLELEMENT ("Name", a.seqment name), XMLAgg(
KMILELEMENT ("Paricd",
XMLELEMENT ("Date", TO CHAR (a.prod date, "YYY¥-MM-DD')),
XMLELEMENT ("GzsProductionVolume" XMLAttributes ('Nm3" as “gum" ), 2.g923gty),
¥XMLELEMENT ("GzsProductionMaas™ MMILAttributes('kg' as "gum" ), 2.gasmass),
XMLELEMENT ("LiftGas" XMLAttributes ('Hm3" as "gum" ), a,Gasliftgty),
¥MLELEMENT ("QilEroduction® XMIZttributes('Sm3' as "gum" ), a.blackoilaty),
¥MLELEMENT ("WaterProduction" ¥MIAvrtributes('Sm3' as "gum" ), 2.Watgty),
¥MLELEMENT ("WellHeadPressure" MMIAttributes('kPa' as "oum" ), z2.thp),
¥MLELEMENT ("WellHeadTemperature" XMLAttributes ('degC' as "cum" )}, null),
¥MLELEMENT ("BottomfolePressure" MMLAttributes('kPa' as "gum" ), z.bhp),
XMLELEMENT ("BottomfoleTemperature” MMLAttributes ('deglC' as “cum" ), null),
XMLELEMENT ("UpTime", z.uptime)
} CRDER BY prcd date)) az productw
from well prod example a
where to char(a.prod date "YY¥yY-MM') = "2008-0&"
group by Segment name
1
SELECT
EMLEoot |
XMLELEMENT ("Report",

XEMLAttributes ("http: //www.ens.dk/de" A5 "xmlns",
‘htep://www.w3.org/2001/XML5chema-instance” AS "ymlns:xai™,
'hctpiA/www.ens.dkfdea deareport20l1%.xsd' A5 "xXsi:schemalocaticn"),

EMLCo £l bh.mon, h.com, h.cre, h.cont, wp.productw)),

VERSION '1.0" encoding

A5 "XML exampel"
FROM h, wp;




The resulting XML

k’xm] version="1.8" encoding="UTF-8"7>

<Report xmlns="http://www.ens.dk/de” xmlns;xsi="http:/ fwww.w3.org/2001/ XML Schema-instance”
"http://www. ens. dk/dea deareport2819.xsd™>

#alizchemalocation=
<Month>2889-86</Month>

<Company>ABCDE A/S</Company>

<Created>2819-05-27T13:38:817</Created>

<Contact>

<Name>0le Hansen</MName>

<Phonelio»+45 65 65 65 65</Phonelos>
<emailrohflabcde. com</emails

</Contact>

<Rredushicnkisll>

<Name>NA-3</Name>

<Period>

<fPeriods
<Period>

</Period>
<Period>

<Date>2809-06-01</Date>

<Gasbroduckionyelums. qum="Nm3">7712.14

</ GazRreduskinyedums>

<GasEroduskiontiazs, Qub="kg">9217.57</GasProduckiontass>

<LALEGAS Quu="Nm3">0</ [ ifERa5>

<QilBroduckion um="5m3"></QilEroduction>

<Watsrbrodustion qum="5m3">1167.7</Waterhreduction>

<feliteadbrassuns awn="kRg">2114</be ) HeadPressurs>

<delltsadlsmpsrakucs. quu= "degs.” > </Hslltsadlsmparaturs>

<§9£J:9mﬂsalsaus§§,m qum="kPa">15158</Rotiontolsbrassune>
oun="dsaC." > </ Battonte s Tampsraturs>

<ygI%m§>24<fyg ;m;)

<Date>20@9-B6-82</Date>

<Gashreduskiaoieduns. gum="Nm3">6730.96
</GasEraductiooyelums>

<Gaskroduskiontiass oum-"kg ">8044.85</GasProdustionass
<LifrGas oum="wNm3">0</LiffGas>

<QilRroduckion qum="5m3"></QilProduckion>
<Watenbroduction qum="5m3">1226.29</Yaterbroduciion>
<WellHsadbressucs qum="kLq">2170</kellHzadbressure?
<dglitsadlsmpsrakucs. qum="degt " ></Hslltsadlsmparaturs”
<Botiomtielebressuns oum="kEa">1515e</Botiontinlelressure>
<BREEAMHRlSTSIRERAMCS QMD="dsgC "> </ RRbieutal TanBs Lathes>
<UpTime>24</UpTime>

<Date>2009-06-03</Date>

<GasBroduckisnyelums qum="Nm3">6626.29
</GasEraductianyalums>
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Successes NDR 200

Utrecht, The Netherlands

* Geological Survey of Denmark and Greenland (GEUS)
* More free download of data available from GEUS’ web shop Frisbee

Frisbee - Oil & Gas Data, Denmark e

Ditems in basket | > |

Wells |[ 3D data || Data collections

Change map contents Resetzoom Reset

E_rm Qe

(For detailed search, click one of fhe orange tabs above)

Welcome to GEUS's webshop Frisbee. Find -
information or purchase released data from wells and

3D seismic surveys from oil and gas exploration in
Denmark

Please note: Only released data are included in
Frisbee.

To view the location of all il and gas related surveys in
the Danish sector, confidential and released, please go
10 GEUS' Qil & Gas Data map.

Click for guide

News.

Operational Information

Due to an update, the Frisbee system will not be
available on Wednesday, October 16, 2019 from 17
1020 CET.

Newly released data

s https:/frisbee.geus.dk

 Xana-1X (2015-12-16)

Standardised formation tops for all Danish
exploration wells — Free download

- Standardised and updated formation tops
for all released Danish exploration wells —
download via the ‘Data collections’ tab
(2018-10-02)

Additional information:

GEUS' use of termi of ical data

UTMIZN 607636, G165185

©GSTOGEUS

GEUS
NDR 2019, 14-17 October 2019, Utrecht The Netherlands



Successes NDR 200

Utrecht, The Netherlands

* Download of Well Data Summary Sheets .csv files — all released
Danish wells

WELL DATA SUMMARY SHEETS
ADDA-1

WELL DATA (DEEP WELLS) - DANISH Contents

( Show Greenland Wells ) « Technical and Administrative Data

. « Casin
Il'in d
We dex Lithostratigraphy (Groups)

* Download @ Show on map « Chronostratigraphy (Periods)

« Lithologic column

« Samples
Sector Location Well Additional segments
Danish ~ Offshore  A-1X . = Cuttings
x| casing.csv = Sidewall Cores
Danish  Offshore  A-2X = ¢ Logs
@:] chronostratigraphy.csv + Scanned
Danish ~ Offshore  A-10P A-10, A-10A, A-108B, A-10C = Digital
Q-] cores.csv .
Danish  Offshore  ADDA-1 ) + Well Tests
@] cuttings.csv + Well Reports
Danish Offshore ADDA-2 = = .
Q) digital logs.csv
Danish | Ofshore | ADDATS B ehcatratineinbi ci Technical and administrative data
Danish Offshore ADDA-4 ADDA-4A, ADDA-4I g p y‘ o
u reports csv Location Offshore
Danish  Offshore ALMA-1X u Scanned |Ogs o Longitude 04°52'09.4 " E
Danish Offshore ALMA-2X : Latitud RGO
Q-] sidewall cores.csv e ‘
Danish Offshore AMALIE-1 AMALIE-1A . L. .
@:] technical and administrative data.csv UM zene " N
Danish Offshore ANNE-3 ANNE-3A m
B well tests.csv UTM Easting (x 617,151 (m) e
Danish Offshore AUGUSTA-1 AUGUSTA-1A
UTM Northing (y) 6,186,666.0 (m) G E U S

NDR 2019, 14-17 October 2019, Utrecht The Netherlands

‘Well block no. 5504/8-1



Successes NDR 200

Utrecht, The Netherlands

 Standardised formation tops for all Danish exploration wells
Free download

Lower Cretaceous (Cromer Knoll Group): SEGMENT_NAME LITHO_NAME TOP_DEPTH_M  TOP_SOURCE BOTTOM_DEPTH BOTTOM_SOUR
Ltihostratigraphic units follow the nomenclature of Jensen et al. (1986): M CE
Jensen, T.F., Holm, L, N. & Mi 0. 1986: Ji ic—Lower Ci litl igraphic nomenclature for the Danish Central Trough. Danmarks Geologiske Undersegelse A-2X Farsund Formation 22510 GEUS 24724 GEUS
DGU Serie A 12, 68 pp. A-2X Lola Formation 24724 GEUS 3022,1 GEUS
A-2X Middle Graben Formation 3022,1 GEUS 3038,7 GEUS
Jurassic: A-2X Bryne Formation 3038,7 GEUS 3064,0 GEUS
Ltihostratigraphic units follow the nomenclature of Michelsen et al. (2003): A-2X Triassic units 3064,0 GEUS 3396,1 GEUS
Michelsen, 0., Nielsen, LH., Johannessen, P.N., Andsbjerg, J. & Surlyk, F. 2003: Jurassic lithostratigraphy and stratigraphic development onshore and offshore Denmark. Geological Survey
of Denmark and Greenland Bulletin 1, 147-216. ADDA-1 Nordland Group 72,2 GEUS 1208,0 GEUS
The publication is available at: ADDA-1 Quaternary deposits 72,2 GEUS 481,6 GEUS
http://www.eng.geus.dk/media/12561/nrl p145-216.pdf ADDA-1 Hordaland Group 1208,0 GEUS 2067,0 GEUS
ADDA-1 Lark Formation 1208,3 GEUS 1910,0 GEUS
Triassic: ADDA-1 Horda Formation 1910,0 GEUS 2067,0 GEUS
The Danish lithostratigraphy at formation and member level follows the schemes of Michelsen & Clausen (2002, Fig. 4), except in the onshore wells where the Vinding and Oddesund ADDA-1 Rogaland Group 2067,0 GEUS 2091,1 GEUS
Formations (their Keuper Formation) have previously been recognised. In a few wells, the lower part of the Fjerritslev Formation interfingers with the Gassum Formation (marked with ADDA-1 Balder Formation 2067,0 GEUS 2065,0 GEUS
superscript 3). ADDA-1 Sele Formation 2065,0 GEUS 2077,0 GEUS
Michelsen, O. & Clausen, O.R. 2002: Detailed ig i ision and regi | correlation of the southern Danish Triassic i Marine and logy 19, 563-587 ADDA-1 Lista Formation 2077,0 GEUS 2085,0 GEUS
(REF_2 in DK_Formations_tops table). ADDA-1 Vale Formation 2085,0 GEUS 2091,1 GEUS
ADDA-1 Chalk Group 2091,1 GEUS 2289,2 GEUS
Permlian: ADDA-1 Ekofisk Formation 2091,1 GEUS 21434 GEUS
ADDA-1 Tor Formation 21434 GEUS 21487 GEUS

The lithostratigraphy at group and formation level follows the schemes shown in Glennie et al. (2003, Fig. 8.1):

Glennie, K., Higham, J. & Stemmerik, L. 2003: Permian. In: Evans, D. et al. (eds) The Millennium Atlas: petroleum geology of the central and northern North Sea, 91-103. London: The ADDA-1 HodrFormaticmr 2148,7 GEUS 22366 GEUS
Geological Society of London. ADDA-1 Herring Formation 22366 GEUS 22609 GEUS
‘Well tops from Stemmerik et al. (2000) have been included in the DK_Formation_tops table (REF_1). ADDA-1 Hidra Formation 2260,9 GEUS 22892 GEUS
Stemmerik, L., Ineson, J.R. & Mitchell, J.G. 2000: Stratigraphy of the Rotliegend Group in the Danish part of the Northern Permian Basin, North Sea. Journal of the Geological Society, London ADDA-1 Cromer Knoll Group 22892 GEUS 5564 GEUS
157, 1127-1136. ADDA-1 Redby Formation 2289,2 GEUS 22946 GEUS
ADDA-1 Sola Formation 22946 GEUS 23271 GEUS
ADDA-1 Tuxen Formation 23271 GEUS 2346,6 GEUS
ADDA-1 Valhall Formation 2346,6 GEUS 2556,4 GEUS
ADDA-1 Leek Member 2531,8 GEUS 2556,4 GEUS
ADDA-1 Central Graben Group 2556,4 GEUS 3049,5 GEUS
ADDA-1 Farsund Formation 2556,4 GEUS 3048,5 GEUS
ADDA-1 Bo Member 25848 GEUS 2653,6 GEUS

NDR 2019, 14-17 October 2019, Utrecht The Netherlands
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@ O and Gas Data x  +

’ E n h a n C e d il C O datageusdk/geusmap/mapname=oil and_gasé . - (
Oil & Gas Data Portal with 2.
extended search facilites.

e Stratigraphic level in well

e Core availability in
stratigraphic level

metadata | # Layer Extent

Content of stratigraphic interval
Cenazoic

Cores in interval

Fese

) 0 WMS | WFS | Export

Petroleum Exploration Wells
3 GEUS projects

» Seismic data

3 Additional geophysical data

» Additional data

~ Base maps ne

® Fez i
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Successes

* Wells included in special
study projects

e Other North Sea
exploration wells

mn NATIONAL DATA REPOSITORY

Utrecht, The Netherlands

- 4
@ Ol and Gas Data x o+

C @ datageus.dk/geusmap/?mapname=oil_and, gss;hng enftbaslay=8ioptlay=8textent=-23410.173486780026,6092403.466307088,752700.9376243311,6539647.29346 75828 ayers=samba_wellbores,samba_petroleum_wellbores_testsa.. @ ¥

= s = St

@ Wellbores 11 v

Q

metadata | i Layer Exdent ¥ || || = | Resetmap

Search well name

C\L d + %
., | Legen

Reset + Structural elements

| » welbores

] 0 YAES] | WES | B X~ Petroleum Exploration Wells
Contents o

@ d
¥ Petroleum Exploration Wells 1 25 oo
metadata | 4 Layer Extent B o/

0 Gas/Condensate
0=
‘ Oil w gas shows

Gaswoil shows
+ GEUS projects Jil 1] é

é. Shows ollfgas

2 :
Jurassic Petroleum System b ® showunspectied

(PETSYS)

|
© Woinformation

ALayorExent| || ®

Wells inciuded in PETSYS project- Get PETSTS P
brochure

a4
- Se T
@3’) 5 & o
o 0 WMS | WFS  Export gﬁc 000 »8
) " a

Cretaceous Pefroleum System
(CRETSYS)

Cenozoic Petroleum System
(GENSYS)

» Seismic data
% Additional geophysical data

¥ Addtional data

+ Base maps

¥ EEZ
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Future Plans NDR 5776

Utrecht, The Netherlands

* GEUS Archive
e Scanning of Seismic displays
e QC of 2D seismic data to include data in Frisbee web shop
* Scan and process all released Survey publications for free download

e Open access to all subsurface data provided government funds

@

GEUS
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