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From a paper WSOG to a digital eWSOG
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Objective
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Replace the existing paper based WSOG with a dynamic response-based electronic WSOG interfacing relevant systems 

and sensors with the main goal of increasing safety and efficiency of drilling operations

Digitalization
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Limitations of paper based WSOG

▪ Based on in-office field specific riser analysis using extreme values (but not always conservative)

▪ Connection between riser and vessel behavior not accounted for

4

HS [m] 1.50 3.5 4.5 5.50 6.50 7.50 8.50 9.50 10.50 11.50 12.50 13.50 14.50 15.50 16.50 17.50 18.50 19.50 20.50

1 >500 >500 143 161 162 173 180 194 193 199 209 170 181 191 179 190 198 207 >500

2 88 85 85 106 106 103 121 115 132 138 136 102 119 153 157 116 86 146

3 50 54 66 73 62 72 84 84 109 85 104 88 95 116 67 112 104

4 28 51 57 45 55 48 71 91 43 76 98 51 58 78 61 108

5 42 44 30 37 34 53 41 43 67 64 98 54 79 59 0

6 12 15 20 21 45 31 50 54 44 51 48 0 0 0

7 0 0 16 18 10 9 18 0 0 0 0 0

8 0 17 0 0 0 0 0 0 0

9 0 0 0 0 0 0 0 0 0 0

10 0 0 0 0 0 0 0 0

11 0 0 0 0 0 0 0 0

12 0 0 0 0 0

13 0 0 0

14 0

15 0

16 0

17

18

19

20

Minimum time to RWC [s]

Spectral peak period, Tp [s]
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Limitations of paper based WSOG

▪ Based on in-office field specific riser analysis using extreme values (but not always conservative)

▪ Connection between riser and vessel behavior not accounted for

▪ Static document, not able to adapt to current operation and/or environmental condition
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Benefits of the eWSOG
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Exploit and capitalize on drilling contracts

• Maximize contractual uptime and value

• Avoid unpaid downtime

Lower operational cost (OPEX)  

• Reduce fuel consumption and wear and tear

• Reduce emissions

Competitive advantage

• Efficient and optimized operations

• Reduced Non-Productive Time (NPT) 

HSE Goals

• Avoid accidental excursions (drift off, force off 
etc)

• Mitigate accidental loads (riser, WH ..)

Remote Operations

• Remote DP Operations

• Operational support (expert in the loop at all 
time)

Enables critical operations

• Shallow water DP operations

• Harsh environment operations
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eWSOG Network Topology
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▪ Offshore

‒ All systems connected directly to the servers where the eWSOG application is deployed

‒ Can be streamed to every PC on the rig when connected to Ship-Net

‒ Independent of V- Sat communication

‒ 100% real time, no delays

▪ Onshore

‒ Receiving data via V-sat connection (vulnerable to bandwidth and drop of signal)

‒ Almost real time (1-2 min delay depending on the bandwidth quality)

‒ Deployed on KONGSBERG onshore cloud and accessible via authentication for selected IP 

addresses
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eWSOG Overall Functionalities
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eWSOG  Offshore

(real time)

Riser Management System

DRWC & DOE

Vessel optimum 
position

VIV module

Vessel Systems

Power management

Automation

Dynamic Position

Propulsion

3rd party equipment

ADCP

Wave radars

Additional onshore modules (WHF, 
Fuel optimization…)

eWSOG Onshore

REAL TIME
Replicate all available  data from 
the offshore systems in dedicated 
dashboards to enable the onshore 
personnel to assist and monitor the 
operations. All data are also 
recorded for possible useful 
forensic investigations

FORECAST
Based on weather forecast and trained 
machine learning model (vessel, DP, riser, 
casing, soil..) forecast the following 
parameters in order to possibly avoid of 
being connected in high risk weather 
events that could jeopardize well and riser 
integrity
1. Dynamic Vessel offset
2. Dynamic Vessel 6 dof response
3. Dynamic watch circles
4. Riser tension variations
5. Thruster Utilization
6. Upper Flex Joint
7. Lower flex joint
8. WH and casing loads
9. WH fatigue
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eWSOG Format
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Group Item Group Item

DP Consequence Alarm condition UFJ Pitch Mean (mean 10 min) 

PM Consequence Alarm condition UFJ Roll Mean (mean 10 min)

Number of DP RCUs UFJ Pitch Max Range (max)

Number of wind sensors UFJ Roll Max Range (max)

Number of gyros LFJ Pitch(mean 10 min)

Number of MRUs LFJ Roll (mean 10 min)

Number of UPS LFJ Pitch (max)

Network redundancy LFJ Roll (max)

Number of operator stations Tensioner Stroke Mean (mean of 10 min)

Number of calibrated reference systems Tensioner Stroke Out (max)

Backup system status Tensioner Stroke In (min)

PMS System redundancy Axial Tension varations amplitude

1min Max Heave Double Amplitude 3min mean power consumption (% of total available)

Heave Velocity 3min mean thrust (% of max available online)

Max Pitch Angle Actual Thruster Load (max 15 sec)  

Max Roll Angle Heading deviation

3min Mean Pitch Angle Position deviation % RWC 

3min Mean Roll Angle  Position deviation from set point

WH Bending moment Line Break

Conductor Pipe Bending moment Mooring tension

Conductor Connector Bending moment Mooring length

Time To 

Red
Time To Red

Environmental 

Conditions
3min mean wind speed
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• Digitizing the WSOG was initially performed by a 

dynamic table mirroring the traditional WSOG

• Identical parameter groups was included 
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eWSOG Offshore (real time)
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▪ Dynamic grid with all the responses checked and 

related limits 

▪ Group status depends on sub items status

▪ Overall operational status based on group status

▪ Historical trend of the DRWC (12 h)
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eWSOG Onshore (real time and forecast) 
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▪ Forecast status displayed live

▪ Dynamic grid including the forecast responses 

▪ Forecast DRWC for the next 12/24h

1

2

1

2

4

4



KONGSBERG PROPRIETARY  - See Statement of Proprietary informationWORLD CLASS  – Through people, technology and dedication

eWSOG Onshore (detailed dashboards) 
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▪ Detailed supporting dashboards accessible via the dynamic grid 

▪ Measured and forecasted data displayed for predicted responses

▪ Vessel response

▪ Upper riser response

▪ Tensioner system

▪ Thruster utilization

▪ Lower riser response

▪ Engine usage

▪ VIV response

▪ Wellhead fatigue and integrity
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eWSOG Onshore (detailed dashboards) 
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▪ Detailed supporting dashboards accessible via the dynamic grid 

▪ Measured and forecasted data displayed for predicted responses

▪ Vessel response

▪ Upper riser response

▪ Tensioner system

▪ Thruster utilization

▪ Lower riser response

▪ Engine usage

▪ VIV response

▪ Wellhead fatigue and integrity
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Response forecast module - description

▪ Predictive models developed using machine learning principles and 

hybrid analytics: High-fidelity physics-based models + Measured data

▪ Trained using synthetic data generated from high-fidelity physics-based 

models (FEA)

▪ Computational complexity moved to training phase

▪ Model re-trained after enough field data is available

▪ Enables estimation of responses in real-time for a given site-specific 

weather forecast (Look ahead)

▪ Plan for future and improve safety and efficiency for drilling campaign

18
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Response forecast module – comparison with measured data
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▪ Forecast and measured data can be displayed simultaneously to verify accuracy

▪ Good results have been achieved so far
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Feed back from operations

▪ Current views too complex for quick and easy monitoring

▪ Forecast module judged highly relevant and useful

▪ Suggested to complement the weather forecast report with an eWSOG response forecast report to be discussed in 

the morning meeting

▪ Lack of guidance on how to handle the digital tags (QA, sampling rates, statistics, etc.)

▪ Scenario based training was not performed due to time constraints. It is recommended to perform this with onshore 

and offshore personnel to give them the possibility to familiarize with a new collaboration tool

21
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eWSOG Offshore redesigned (real time)

✓Simplified intuitive offshore view

✓eWSOG points DPO to relevant system 

triggering change of status

▪ “Speedometer” type of present status gauge

▪ 3 responses with higher values

▪ Suggested vessel optimum position

▪ Position deviation from the well

▪ Type of operation set the proper limits

23
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eWSOG Onshore redesigned (real time)

✓Simplified more intuitive onshore view

▪ “Speedometer” type of status gauge

▪ Key operational parameters shown real time

25

▪ Riser angles shown real time

▪ Forecast status shown 

▪ Historic and forecast trend of critical parameter added
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eWSOG Onshore redesigned (group items status)

✓Detailed view of the items for each group

✓Link to detailed dashboards for further investigations 

26
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eWSOG Onshore redesigned (status and action definition)

✓Avoid misunderstanding on action to be taken

✓Always available along with the actual data

27
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eWSOG Onshore redesigned (historical and future status)

▪ eWSOG groups status overview

▪ Can be used in historical and forecast mode

▪ Useful for planning ahead and identify possible critical conditions (force-offs, to tight watch circles..)
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Conclusions and way fwd

▪ eWSOG prototype was installed on two Seadrill rigs

▪ eWSOG has been running for several wells and valuable feed back was received from both onshore and offshore 

personnel

▪ Scenario specific training need to be developed to enhance eWSOG usage and collaboration between onshore and 

offshore personnel

▪ A standardize framework to develop eWSOG is required to ensure a minimum safety level 

▪ A JIP is recommended (and currently under discussion with DNV GL) to establish the needed framework

30
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