The foregoing material (the "Information") is provided for informational purposes only, with no warranty as to accuracy or applicability to a particular set of circumstances.  The Information is not intended to serve as, and should not be considered, a source for legal advice.  You should not rely upon or use any Information contained herein for any purpose without seeking legal advice from a duly licensed attorney competent to practice law in your jurisdiction, and any use of the Information is at your own risk.  Energistics expressly disclaims all liability with respect to the reliance upon, use of or actions taken or not taken based upon the Information or with respect to any errors or omissions in the Information.  

1 Real time data

1.1 Scope and background

The requirements for WITSML compliance as set out in this section are Company’s absolute paramount requirements to any WITSML data source delivering data to Company.
It is expected that Contractor will establish routines for quality control handling regarding the issues described in this document, enabling Contractor to measure Contractor’s real time performance according to the KPI’s outlined inn Exh B.
This document will also contain more detailed requirements. These have been added for clarity though, and under no circumstances should they be interpreted as exclusive and a limitation of any requirements specified in this section.
1.2 WITSML data availability

All operational data types covered by this contract that are also specified in the WITSML standard shall, when requested by Company, be made available in the WITSML format from a WITSML data transfer server fully complying with the WITSML standard. The data shall be provided in time and/or depth domain as requested by Company. See Exhibit E – WITSML/Data Transmission

All parameters in the dataset provided by Contractor shall at all times be unique. All parameters shall have unique mnemonics.
All changes made to the real time dataset in the acquisition system shall be propagated to the WITSML server.
1.3 WITSML server requirements

The Contractor is responsible in making the real time data available for Company on WITSML servers operated by Contractor. Contractor is responsible in getting the data from data acquisition systems at the rig site to the Contractor WITSML servers.

The data will be made available on the standard Contractor WITSML server, regardless of the geographical location of the drilling operation.

The Contractor WITSML server must be fully complying with the WITSML standard, supporting and offering data over both the STORE (with the exception of WMLS_AddToStore and WMLS_DeleteFromStore), PUBLISH and SUBSCRIBE interface.

Data transport using both HTTP and HTTPS and HTTP AUTH authentication shall be supported by the WITSML server.


The Contractor WITSML server must have capacity to provide swift answers to all operational WITSML queries from Company.
Maintenance of Contractor’s WITSML server shall be transparent to Company. Real time datastreams must flow as normal during maintenance periods. Plans for disaster recovery shall be implemented.

All WITSML objects shall be fully supported on the element level. That is for all operational data types covered by this contract, Company will require all relevant elements in all WITSML objects to be supported, regardless of whether the element is mandatory in the WITSML standard or not. 

All WITSML data should by default be available on the WITSML server adhering to official Company datums, measurement systems and unit standards.

The WITSML data will be distributed at the WITSML server with consistent well, wellbore and section names.

All time and date data must be transferred with complete time zone information. That is all date and time references in all WITSML objects, including data points in all kinds of logs, must be a complete daytime reference including time zone.


Contractors must implement a system for synchronization of time references during data acquisition of timebased realtime data. The clocks shall be synchronized with Company’s common standardized clock before each run.

It is a requirement that all WITSML server systems delivering time and date data to Company shall handle a change in daylight saving time correctly. Gaps in the dataset resulting from change in daylight saving time during the operation will not be accepted.
1.4 WITSML test server

Contractor will grant Company access to a Contractor WITSML test server environment. The WITSML test server setup will be similar to Contractors WITSML production environment enabling Company to get realistic test results comparable to the WITSML production server environment. 

Contractor will grant Company access to a test dataset on the test server.  Upon requests from Company, Contractor will add Company data to the test dataset and initiate playback of historical real time datastreams 

Company reserves the right to allow third party companies to access Company data on Contractors WITSML test server.
1.5 WITSML versions
The WITSML server used during all operations shall comply with the two latest released WITSML standards for data transfer servers. Contractor shall offer WITSML data transfer server implementations fully complying with the latest released WITSML standard within 12 months after a new version of WITSML is officially released. In this transition period Company will have access to the two previously released WITSML implementations.
1.6 General requirements WITSML real time data

The network topology and setup used by Contractor both from the acquisition systems to the WITSML server and from the WITSML server to the Company’s network shall be configured to meet the KPI’s specified in this contract. Company is responsible for internal network topology and configuration.

Contractor will provide and maintain a full list of Tool and Curve mnemonics available from Contractor. This will be maintained and updated whenever there are changes, and updated versions shall be available at all times to Company electronically.

Contractor shall make sure that the streaming of data from the acquisition system to Contractors WITSML server will be as automatic as possible and minimize the potential for human errors.

The time between data capture offshore and the availability of those data at the Contractors onshore WITSML server shall maximum be 5 seconds.
Contractor shall have the full operational responsibility of WITSML data delivery to Company.
Company will measure Contractors performance with regards to real time data performance, and KPI’s will apply (see Exhibit B).
Contractor shall ensure network reliability and secure data delivery.

Company reserves the right to allow third party companies to access Company data on Contractors WITSML server.

If  there is ambiguity in the WITSML standard with regards to data content or data format, Contractor will publish data on the WITSML server according to guidelines provided by Company

Contractor shall be able to receive and send Third Party data on WITS level 0, 1, 2, 2b, and WITSML. 

1.7 Additional requirements WITSML time based real time data


Contractor shall at all times stream time based WITSML data, from when the well is started to when it is finished or temporary abandoned.
All timebased WITSML data shall be transferred with fully qualified timestamps. 


The contractor shall have a system which verifies that the correct timezone is transmitted via WITSML without any ambiguity.

Contractor will make sure that time shall in no circumstances be changed for the surface system while a LWD/MWD tool is downhole 
All data shall be recorded with a sample rate of at least 1/5 Hz. When data is sampled at higher frequencies, this data shall be available on the WITSML server with the sampled resolution.

All surface parameters shall be updated on Contractors WITSML server with the same frequency as sampled. Exception is downhole measurements where the update frequency is restricted by the data transmission to surface. In this case the update frequency on the Contractors WITSML server shall be the maximum possible frequency allowed by the downhole to surface data transmission system.   
1.8 Data on Web

Contractor shall have a web based system for providing Company users with access to real-time and historical data (both ML and MWD/LWD). The system shall be available on a web based interface accessable from any location, and it will be possible to access all relevant data from the drilling operation in real time. It must also be possible to use the system for file transfer and temporary data storage. 

1.9 KPI definitions for real time data on WITSML  (LWD/MWD and Mudlogging)
1.9.1 Definitions used in KPI descriptions

Definition: Operational drilling time

Active drilling hours for a drilling operation in a given time-interval. 
Definition: Prioritized real time dataset

Defined as a prioritized subset of the full dataset ordered for a given drilling operation. The content description of this data subset, upon which the KPI’s are measured, will be available to Contractor at any given time. Company reserves the right to change the content of the subset at any given time.


Definition: Problem time(depth)
· One or more data items in the prioritized real time dataset is not available on the Contractor’s WITSML server, or contains errors

· Errors caused by problems with downhole equipment will not be defined as ProblemTime(depth)
· Errors caused by problems or limitations in Company network used for an installation will not be defined as ProblemTime(depth).
· Will be measured from when error/problem occurs on WITSML server, until the error/problem is fixed and reported as fixed to Company.
· Contractor shall inform (on agreed communication channel) Company when a problem is solved.  Additional Problemtime(depth) resulting from missing feedback on correct communication channel, will be included.
· Problemtime(depth) will be increased with 45 seconds for each WITSML query response from Contractor indicating capacity problems and/or instability  on the server.
· Only operational WITSML queries from Company will be measured.
· Maximum accumulated Problemtime(depth) pr. hour pr. operation will be limited to 10 minutes for this specific KPI item.
· Contractor shall rectify incidents causing ProblemTime(depth). If the correction of the incident requires rigtime, Company may refuse the request.

· List of historically experienced errors causing Problemtime(depth)
· wrong/missing log curves or curve mnemonics

· wrong or missing trajectory/overburden or north reference

· wrong measurement units

· missing mandatory data elements

· wrong data content or double datasets

· gap in datastream

· problems with  the Infrastructure / WITSML server

· data is put on the Witsml server in a non-consistent manner 

· data published to wrong area on the WITSML server

· wrong timestamps
1.9.2 KPI definition for LWD/MWD
The metering of delivered service is initiated by start of data transfer, which takes place when drilling of formation starts. Metering ends at the time when TD, run/section or wellbore, is reached. An individual grace period on each curve will be granted until corresponding measuring tool enters into formation.

Depthbased performance(MWD/LWD)
Percentage of operational drilling time where prioritized real time dataset is delivered on Contractor’s onshore Witsml server without Problemtime(depth).
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A prioritized real time dataset of Pexpected number of parameters will be used to measure performance. The performance will be measured during n time intervals. 

A parameter in the Pexpected set of parameters is not NOT part of the Papproved dataset for a given time interval when:
1. parameter is not received 
2. frequency of the parameter is less than 1/5 Hz
3. one/several time gaps exceeding 2 min. in the values of the parameter
4. queries retrieving up to 1 min. of data from Contractor WITSML server are responded to with last recorded parameter having more than 1 min. delay compared to sample timestamp.
5. data quality of parameter is not according to the quality specified in the sensor specifications
In order to limit the load on Contractors server, it may only be possible to measure a subset of all timeintervals for a given period. Performance will then be an average for the measured subsets.
List of historically experienced errors causing a data quality problem for a given parameter:
· erroneous data, curve mnemonics or measurement units

· double datasets
· change of time zone and other meta-data settings on WITSML-server for a well/section during operation. Mostly correlated with operator changing runs/files 

· Data received with sample rate less than 1/5 Hz

· wrong setting of time for start of well/section on the WITSML-server, compared to the real startup time of the operation. Sometimes years/months ahead. 
· wrong/missing handling of change in summer/winter-time settings
· halts/gaps in data-stream caused by stop in data being presented at the WITSML-interface at the WITSML-server.
· missing/incorrect fully qualified timestamp

· data not syncronized in time, resulting in a time offset.
· delay in incoming datasets
· no response to Witsml queries (server timeout)
Missing real time data caused by problems or limitations in Company network used for an installation will not be defined as a data quality problem.
Total Performance(MWD/LWD)
Total Performance(MWD/LWD)  =  (0,7 * Depthbased performance(MWD/LWD)) + 
(0,3 * Timebased performance(MWD/LWD))

1.9.3 KPI definition for ML

Depthbased performance(ML)
Percentage of operational drilling time where prioritized real time dataset  is delivered on Contractor’s onshore Witsml server without Problemtime(depth).
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Measurements will be performed from start of drilling the first section until the last section has finished (not only during operational drilling time)
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A prioritized real time dataset of Pexpected number of parameters will be used to measure performance. The performance will be measured during n time intervals. 

A parameter in the Pexpected set of parameters is NOT part of the Papproved dataset for a given time interval when:
1. parameter is not received 
2. frequency of the parameter is less than 1/5 Hz
3. one/several time gaps exceeding 2 min. in the values of the parameter
4. queries retrieving up to 1 min. of data from Contractor WITSML server are responded to with last recorded parameter having more than 1 min. delay compared to sample timestamp.
5. data quality of parameter is not according to the quality specified in the sensor specifications
In order to limit the load on Contractors server, it may only be possible to measure a subset of all timeintervals for a given period. Performance will then be an average for the measured subsets.

List of historically experienced errors causing a data quality problem for a given parameter:
· erroneous data, curve mnemonics or measurement units

· double datasets
· change of time zone and other meta-data settings on WITSML-server for a well/section during operation. Mostly correlated with operator changing runs/files 

· Data received with sample rate less than 1/5 Hz

· wrong setting of time for start of well/section on the WITSML-server, compared to the real startup time of the operation. Sometimes years/months ahead. 
· wrong/missing handling of change in summer/winter-time settings
· halts/gaps in data-stream caused by stop in data being presented at the WITSML-interface at the WITSML-server.
· missing/incorrect fully qualified timestamp

· data not syncronized in time, resulting in a time offset.


Missing real time data caused by problems or limitations in Company network used for an installation will not be defined as a data quality problem.
Total Performance(ML)
Total Performance(ML)  =  (0,7 * Depthbased performance(ML)) + 
(0,3 * Timebased performance(ML))



1.9.4 Other general KPIs (both LWD/MWD and Mudlogging) 

1.9.4.1 KPI on real time data response time and throughput

Measurement: WITSML server response time and throughput. 

Maximum time for the server to complete delivery of data for 20 separate parallel WITSML client requests for depth based log curves. Each request is for a single log curve containing up to 10.000 data points. All requests are for different log curves. This should be executed in addition to the normal server workload. This test is executed by Company whenever they feel it is necessary, but limited to an interval of up to 1 time per hour.

Measurement: The time from the first request is sent from the first WITSML client at Company to the last log curve has been received by the last WITSML client at Company. This is done in parallel.

Target Maximum 5 seconds.

1.9.4.2 KPI on WITSML Server update rate
The time between data capture offshore and the availability of those data at the onshore WITSML server.
Maximum time for a data point to emerge in a log in the offshore logging system  until it is available for WITSML clients querying the onshore WITSML server made available to Company for WITSML data retrieval.

To be documented by Contractor
Target: Maximum 5 seconds.
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