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• Human Factor challenges related to control of multi 

energy systems (electricity production and oil and gas)

• What is happening with offshore wind and electrification?

• Consequences for Human Factors?

– Control room work as ‘system responsible’

– New ‘balancing act’

– New competence mix

Todays topic





https://www.equinor.com/en/what-we-do/norway-energy-hub.html

(October 2021)

https://www.equinor.com/en/what-we-do/norway-energy-hub.html


What is an energy hub and an energy hub control center?

• Energy hub (EH) defined as the place 
(s) where the production, conversion, 
storage and consumption of different 
energy carriers takes place

• A energy hub control centre is a 
virtual or co-located place where 
experts in several energy systems 
performs modeling and optimal 
scheduling and control of multi-
energy systems (MES). 

• There will be different types of energy 
hubs based on markets and local 
infrastructure.

Mohammad Mohammadi, Younes Noorollahi, Behnam Mohammadi-ivatloo, Hossein Yousefi,

Energy hub: From a model to a concept – A review, Renewable and Sustainable Energy Reviews,

Volume 80, 2017, Pages 1512-1527, ISSN 1364-0321, https://doi.org/10.1016/j.rser.2017.07.030.



Example 1: Hywind Tampen (2022)

• Integration of energy management and 

reduced carbon footprint between oil 

and gas production and renewable 

energy production 

• To be operated from a multifield control 

room at Sandsli (Valemon)

• Energy load Gullfaks/Snorre integrated 

with windfarm energy production 

capacity

• Produce as much wind power as 

possible from 11 wind turbines to reduce 

the need for gas turbine power 

generation at Gullfaks/Snorre

• Reduction in CO2 and NOx costs

https://www.equinor.com/en/what-we-do/hywind-tampen.html

https://www.equinor.com/en/what-we-do/hywind-tampen.html


Example 2: Utsira High offshore electricity grid (2022->)

• Utsira High offshore power grid. Equinor (Johan 
Sverdrup) given control of the system 
responsibility by Statnett and the development 
and operation of the offshore grid. 

• Platforms (power cables and P2 HVDC platform 
at JS) and control room at LQ JS

• Number of agreements with authorities and grid 
partners (oil companies)

• Control of the operational model (system 
responsibility of grid and switching) defined in 
agreements and in work processes, 
communication routines and IT systems

• Control of critical infrastructure (system 
responsibility balance of power)

https://www.equinor.com/en/what-we-do/electrification.html

https://www.equinor.com/en/what-we-do/electrification.html


Simplified overview for some energy hub optimization challenges

• One asset has flexibility for energy 

management

• Electricity provided by gas turbines 

or a stable energy source from 

shore

O&G Asset energy 

requirements

Energy supplied by 

single source either by 

gas turbines or onshore 

grid system

• Few restrictions on energy 

supplies

• One to one contact/separation 

simple coordination and control

O&G Asset (s) energy 

requirements

Energy supplied by 

onshore electricity

• Restrictions in freedom for asset

• More coordination and optimization 

regulated in agreements and IT 

systems

• Onshore power can be expensive or 

not available in the amount needed

• Must develop mechanism for 

optimizing energy supply based on 

Grid line capacity (i.e 300kv)

• Several assets depend on energy 

through the same electricity grid

• Asset must predict their energy 

usage

• Gas turbines last option if power 

supply is too low

O&G Asset (s) energy 

requirements

Energy supplied partially by 

wind and partly by gas 

turbines, no onshore grid

• Restrictions in freedom for 

asset

• More coordination control 

challenges across assets

• Must develop mechanism for 

optimizing energy supply based 

on some criteria: CO2, NOx

• More than one asset in a region

• Prioritize and predict power 

consumption

O&G Asset (s) energy 

requirements

Energy supplied by 

onshore electricity and 

wind power

• Same as previous

• As above but wind energy can be 

an additional source of energy that 

will reduce the need for onshore 

power 

• Tight coordination, control and 

optimization challenges of diverse 

energy systems (gas turbines, wind 

power and electricity from shore)

Snøhvit/

Ormen Lange

Snorre Gullfaks 

with Hywind 

Tampen

Johan Sverdrup 

and Utsira High

?



System responsible for a regions offshore power grid
-Emerging control room function

• System responsibility: one independent party is given the responsibility to manage an integrated 
development and operation of the offshore grid system so that all owners and users act coordinated 
and contribute to a satisfying quality and reliability of the delivery. 

– Power from shore (PFS) agreements document the governance principles between the authorities and the 
members of the offshore grid

• The system responsibility goes as far down to manage and control the key principles of the system, 
including:  

– Circumstances that can influence the ongoing power balance and reliability of the offshore grid.

– Regulation of frequency and effect, regulation of currents/reactive regulation of effect

– Propose the start up of turbine generators at local platforms when additional power is needed, or when there is 
scarcity in supply of energy from shore

• Define transfer limits and effect reserves in the offshore grid system

• Approve revision plans and coordinate towards parallel activities at Statnett 

• Approve extensions or modifications in the power grid system where these changes can influence the 
quality and reliability of the offshore power grid 

• System responsible normally acts out its role via owners of the different platforms and those that 
operates the facilities

• Normal day to day operations and maintenance is in most cases outside the system responsible role



Typical tasks for a system responible for the offshore 

electricity grid (continued)

• Act as electricity switching responsible for the offshore grid

– The function that has the authority to decide how the offshore grid can or shall be 

switched (FSE § 6). 

– See to that operational procedures and switching authority is made clear between 

the assets in the offshore grid

– Communicate with switching responsible at each platform



Execute system critical decisions on the offshore power grid like:

• Addressing bottle necks (both permanent and short term) in the offshore power grid

• Decisions on changing operational transfer limits between the  assets in the grid

• Initiate/demand start and stop of auxiliary gas turbines on the installations if power use 

exceeds electric power capacity

• General decisions necessary to maintain the delivery reliability in the offshore grid

• PFS agreements are used as the foundation for the decisions and operating model

Emerging new functions



The ‘balancing act’

50 hz
Technical
• Power forecasting

• Grid and infrastructure 

measurements

• HV-switches

Organizational
• Communication/ 

collaboration

• Work processes 

(electrical safety)

• System responsibility

• Competence and 

knowledge of 

operators 

• Governance principles 

and contracts



The execution of system responsibility 

1. Deliver a continuous balance in the electric offshore grid at any point in time

2. Act neutral and non-discriminating for the others actors in the offshore grid  

3. Coordinate and follow up the expectations of all assets that are part of the grid with the 

intention to deliver a sufficient delivery quality and exploitation of the offshore power grid 

4. Collect, verify and distribute information about circumstances in the offshore grid that can 

have consequences for the general quality of the delivery 

5. Have the necessary communication towards Statnett 

Emerging new functions
-A ‘balancing act’
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Movement of operator skills

Johan Sverdrup system operator of the offshore grid

• Process operators controlling oil and gas

• Increased electro competence to operate the electrical 

critical infrastructure for all the assets in the grid

OFFSHORE WIND: Six remotely operated High Voltage 

DC transformers Doggerbank (UK)

• Electro certified operators in the onshore control room

• Will need process competence to operate the utilities 

of the HVDC systems

FOTO: EQUINOR

https://doggerbank.com/press-releases/dogger-bank-reveals-world-first-in-hvdc-offshore-platforms-slashing-topside-weight-by-70/


Consequences of control of energy 

hubs
• From black boxing of simple interfaces to tighter integration interfaces between different energy 

systems driven by energy transition ambitions
– More coordination

– Forecasting and optimization challenges for all parties involved

– ‘Acts of balancing’ both technically and organizational

• New challenges around developing shared situation awareness across distance

• Need for different mix of technical expertise for control room operators

• More embedded in National Critical infrastructures

• Systems become less bounded, open and more vulnerable



Critical infrastructure competence development

• “Why an academy for 
infrastructure management? 
As demonstrated every day, 
large critical infrastructures 
must manage in anticipation 
of their technology, formal 
designs, and published 
regulations. The academy’s 
challenge would be to 
ensure that the tasks and 
demands of rapidly changing 
infrastructure technologies 
are matched to the people 
with the skills and expertise 
to manage them”.

https://issues.org/national-academy-reliable-infrastructure-management-roe



The new landscape?


