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2020

Onshore wind in Norway 15,4 TWh end 2021

Installed capacity:
- 4650 MW
- 64 Wind farms
- 1305 WTG’s
- CF: 37,9 %
- 3324 FLH

Established Wind 
Technician education

First – and so far the 
only – education of 
Wind Technicians was 
established in 
Egersund back in 
2011, due to need of 
qualified personnel 
for onshore wind.

MARKET



 

 CLICK FOR VIDEO

https://youtu.be/S1_HPUHLFjw


30
GW

EUROPENorway – 30 GW by 2040



https://www.norskindustri.no/dette-jobber-vi-med/energi-
og-klima/fornybar-energi-til-havs/leveransemodeller-for-
havvind/

O&M
> 25 yrs
43,4 %

Early phase, 
design and project 
management 2,5%

Decommissioning 
6,8 %

Installation and 
completion 13,6%

Balance of 
plant 
12,7 %

Turbine 21 %

Supply chain 
offshore wind

https://www.norskindustri.no/dette-jobber-vi-med/energi-og-klima/fornybar-energi-til-havs/leveransemodeller-for-havvind/
https://www.norskindustri.no/dette-jobber-vi-med/energi-og-klima/fornybar-energi-til-havs/leveransemodeller-for-havvind/
https://www.norskindustri.no/dette-jobber-vi-med/energi-og-klima/fornybar-energi-til-havs/leveransemodeller-for-havvind/
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30 % of revenue

60 % of revenue

10 % revenue
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Competitive strength Norway

O&M
operators

LOW

Competitiveness
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SEPT 2017 THE PROGRESS OF:

HISTORY



LANGHOLMEN – EGERSUND HAVN
May 2018 Training Tower built May 2018

delivered from Germany

August 2018



Centre for Education and training, O&M@ and R&D 
for on- and offshore wind and Green Tech

Wind Technician Education

Coworkingspace

Only education of wind 
technicians in Norway



Technical 
College 
EQF 5
0,5-2 years

University
3-5 years

Higer 
Education

R&D Test 
facilities

Com
m

ercial Training &
 certification

EDUCATION

VOCATIONAL 
EDUCATION 
& TRAINING 
4 years
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Innovation & business development

Other national & 
international
Universities &
R&D institutes

RESEARCH & DEVELOPMENT OPERATION & MAINTENANCE TRAINING & CERTIFICATION

PARTNER OF

Triple Helix => Innovation through 
collaboration, development and 
interaction between business, 
R&D, education and government. 

SAFETY FIRST

Incubator



Energy Innovation is 
initiater of the project

Frank Emil Moen



Main goal is: 
Demonstrate an 
integrated energy 
system to cover 
energy demand, 
reduce the use of 
fossil fuel and 
emissions. This will 
be done via smaller 
size integrated 
components which 
are extendable 
towards 100% 
coverage

Frank Emil Moen



Flex2power S1 11,2 MW – Pilot outside Eigerøy Island  

• Combined floating wind (5 – 8 MW), 
wave (6 MW) and solar (0,2 MW)

• Powerprice PILOT: 55 Euro/MWh
• Full Scale: 35 Euro/MWh 136 m x 136 m

23 rd May 2022Exception from “Havenergiloven”And now ready for concession.

• To be used for 
training and R&D by 
Energy Innovation

• Egersund Energy Hub 
as base for operations

• In preparation for a 
R&D project 
combining FlyWheel 
barges to the 
Flex2power pilot as 
an offgrid solution

CLICK FOR VIDEO

https://www.youtube.com/watch?v=lCKr0VYupzU&t=8s


https://youtu.be/lCKr0VYupzU

S1 – single floater with installed capacity 11,2 MW
Q1 – quadrature with installed capacity 65MW

P1 – park level with several quadrature installations. 
260MW with four Q1

www.flex2power.com

https://youtu.be/lCKr0VYupzU


Industrial partners

Condition Based Operation & Maintenance Services 
on Blades for On- and Offshore Wind Turbines

Research partnerProject lead

Supporting partners



Background

Production loss:
• low-to-moderate leading edge erosion damage -> loss of 1-5% 

energy production for a turbine (assume 4 %).
• If we assume 

• capacity factor 50% at South North Sea II
• Price 38 Euro/MWh (Nordpool energy price average 2010-2019)

• Production per year at SNII: 13,14 TWh => NOK 5 Billion/year
• 4 % loss = 20 MEuro / Year
• If 15 MW turbine: 100.000 Euro loss per turbine/year Sørlige Nordsjø II - Capacity: 3 GW

(#200 15 MW bottomfixed)

Condition Based Operation & Maintenance Services on Blades for On- and Offshore Wind Turbines
Prosjektnummer: 327444 - RFFROGALAND



R&D efforts
• Calculation of changes in lift and drag for a wind 

turbine profile taking as input measurements of 
surface erosion profiles (“digital wind tunnel” through 
multiphysics modelling)

• Conversion of the change in lift/drag to losses (or 
gains) in annual energy production for a full wind 
turbine blade

• Estimation of the evolution of surface erosion profiles 
with time

Ø Enable calculations of cost/benefit of blade repair
Ø Develop condition-based maintenance strategy

Aursjø and Jettestuen NORCE in-
house Navier-Stokes sim

Aursjø and Jettestuen NORCE 
in-house LES code



2010 – 2012
VET-WIND I ONSHORE

EU project lead from Egersund 
with broad international 
collaboration.

Basis for the education of wind 
technicians in Egersund/Norway.

EU - CATION

2018 – 2019
VET-WIND II OFFSHORE
KA2 Strategic partnerships 
Erasmus+

Partners from:
Norway, Netherlands, Belgium, 
Ireland, Denmark, Germany 2022 - 2026

€ Mill. 5 Erasmus+ Centre of  Vocational Excellence to elevate 
the collaboration cross borders for the development of a well 
skilled workforce for the fast growing offshore wind market.



Technical Skills for Harmonized Offshore Renewable Energy 

Goals of T-shore

1. Development and creation of a European 
network of VET (Vocational Education and 
Training) schools and VET training centers in 
offshore wind energy.

2. The establishment of strong links between 
businesses and VET providers and combining 
these stakeholders to meet the industry’s 
real skills and training needs.

3. Defining a range of new competency profiles 
and developing advanced digital and 
evidence based educational training 
methods and materials in a work-based 
learning environment.

Project Period: 2022 - 2026



University
3-9 years

EQF 6 – 7 – 8

Higher 
Education

Technical 
College 
EQF 5

0,5-2 years

Supply 
Chain & 

R&D 
support

VOCATIONAL 
EDUCATION 
& TRAINING 

4 years
EQF 3 - 4
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EVELO

PERS

STAKEHOLDERS OVERVIEW

VOCATIONAL EDUCATION & TRAINING FOR INSTALLATION, O&M OF OFFSHORE WIND & OSW-POWER-TO-X

Triple Helix => Innovation through collaboration, development and 
interaction between business, R&D/ Education and government. 

SUPPORTING 
ORGANISATIONS

CoVE* Norway

CoVE lead
GOVERNMENTAL
STAKEHOLDERS

National Cooperative 
Council for VET advisory 
boards

National VET advisory 
board for electrical and 
ICT
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-5

STAKEHOLDERS / INVITED PARTICIPANTS IN: T-SHORE CoVE* OFFSHORE WIND NORWAY 
*CENTER of VOCATIONAL EXELLENCE

Ministry of Education & Research

Norwegian Directorate for 
Education & Training

Norwegian committee on skills needs

Secondary 
School

Primary 
School

🇳🇴

Supplier Network

https://sryogfagligerad.no/
https://sryogfagligerad.no/
https://sryogfagligerad.no/
https://sryogfagligerad.no/faglig-rad-for-elektro-og-datateknologi/
https://sryogfagligerad.no/faglig-rad-for-elektro-og-datateknologi/
https://sryogfagligerad.no/faglig-rad-for-elektro-og-datateknologi/


WORKFORCE



28.400 NEW technicians 
EACH year

Need for GWO training of 
additional workforce of 
449.000 technicians from 
2022 - 2026



30 GW in NORWAY BY 2040:
CAPEX: € 69 Billion (if 2,3 B€ per GW)*

OPEX:  €  1,5 Billion/year (if 50 M€/Yr per GW)*

Employment estimations:

• Construction & installation: 750.000 FTE (25 FTE/MW)*

• Operation & Maintenance: 36.000 FTE/yr (1,2 FTE/MW)*

• A large portion of these will need GWO certification (and recertification).
• ~ 1.500 Wind Technicians working directly in the offshore wind farms. 
• ~ 1.500 Wind Technicians in supply chain.
• Considerable vertical and horizontal job migration 

=> need for educating 5.000? 8.000? 10.000?

=> NEED OF LONG TERM RECRUITEMENT AWARENESS

FTE: Full time employees

*Estimation from EnBW based on bottom fixed, without subsidies



Wind Works Jelsa – Need of Workforce
• Large-scale production facility for 

floating concrete foundations and for 
assembly of up to 70 FWT per year.

• Approx. 3.000 direct and 2.000 indirect
FTE created by the establishment of the 
foundation factory and assembly site 
(full production = 1 GW/year).

• Concrete, formwork and rebar workers. 

• Scaffolders, crane operators, maritime 
and logistics, wind technicians etc.

• Supporting functions; administration, 
accommodation, cleaning, canteen, 
transport etc.

Onsite GWO 
Training Center

EXAM
PLE



GWO COURSES & EDUCATION OFFERED BY EI
- Probably the most comprehensive GWO training & wind tech education center in the world -

GWO HSE ON-/OFFSHORE: 
GWO Working at Heights
GWO First Aid
GWO Manual Handling
GWO Fire Awareness
GWO Sea Survival
GWO Advanced Rescue
GWO Enhanced First Aid
GWO Wind Limited Access

GWO TECHNICAL COURSES:
GWO Basic Technical Training
GWO Blade Repair
GWO Rigger / Signalling - Q4 2023
GWO Control of Hazardous Energies – Q4 2023
GWO Lift User – Q4 2023
GWO Bolt Tightening (when module ready)

OTHER COURSES:
Service Technician education
Industry/urban rescue techniques
Rescue techniques for SAR-crew
Rescue techniques for industry

Course Emergency services
Boat Transfer / Boat landing

Fall protection courses
FSE First Aid

Pole climbing and rescue
SOFT Rope Access Q3 2023



ONLINE GAMIFICATION COURSES
Energy Innovation has developed 
ONLINE GAMIFICATION COURSES 
for several languages (more will 
come). 

THEORY PART OF:

• GWO First Aid

• GWO Fire Awareness
• GWO Manual Handling

• GWO Working At Heights

The training takes place on a mobile 
phone, tablet or PC and is quality assured 
by the leading experts in this type of 
training.



TRAINING IN WIND FARMS

Environment incident 
training

Crisis management 
training

Accident management 
training

GWO training



WIND FARM OPERATORS

AIR AMBULANCE
SAR HELICOPTERS

AMBULANCE 
SERVICES

FIRE BRIGADES
ENERGY 

INNOVATION

COLLABORATORS - TRAINING



Electrical 
engineering and 
computer 
technology

Year 1
15 – 17 years old

Year 2
16 – 18 years old

Year 3 
@Egersund 
Energy Hub
17 – 19 years or older

Norway or 
other country

Service technician 
courses – incl. GWO

Apprentice-
ship 1 ½ year

Skilled 
workforce 
Electricity

Wind technician

Only vocational 
training program for 
wind technicians in 
Norway @Egersund 
Energy Hub

Electrical power

Power-supply 
operation 
wind turbine 
maintenance

Other 
Adults

Skilled 
workforce 
Mechanics

3 MONTHS
Work training

3,5 MONTHS 
– from March 
2022

Polytechnical 
subject for HSE 
Offshore Wind

Polytechnical 
subject for 
O&M and 
installation 
Offshore Wind

Polytechnical 
subject for 
batterie 
technology

10 Student points 
per subject

First two years at 
any vocational 
school with 
electronics

UP-SKILLINGNORWEGIAN PUBLIC 
VOCATIONAL TRAINIG



Energy Innovation Entry Level Wind Technicians <# days duration – each day 8 hours >

GWO Basic Safety Training <5>:
• GWO Working at heights
• GWO First Aid
• GWO Manual Handling
• GWO Fire Awareness
• GWO Sea Survival incl. Boat Transfer - OSW

• GWO Advanced rescue  - <3> 
• GWO Enhanced First Aid - OSW <3>
• GWO Control of hazardous energies <2,7>
• GWO Lift training <0,5>
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• GWO Limited Access wind turbine <1>
• GWO Bolt Tightening Training <1>
• GWO Train the trainer <9>GW
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GWO Basic Technical Training <6>
• Mechanical
• Electrical
• Hydraulics
• Installation

• GWO Blade repair <10>
• ANSI Rope Access training <?>
• EI Blade repair rope access training <5>

EI – MECANICHS <14,5>
Materials engineering
Mechanical systems and components - basics
Inspection of bearings, shafts, gears
Brake systems maintenance
Lubricants functions and deployment
Power drive sockets (hydraulic, electric, mechanical)
Function and maintenance of yaw systems
Tightening bolts
Coating systems and corrosion protection

EI – HYDRAULICS <14>
Hydraulic principles
Assembly and maintenance of hydraulic units
Assembly and maintenance of hydraulic pumps 
and valves
Assembly and maintenance of hydraulic systems
Assembly and maintenance of electro- hydraulic 
controls

EI – ELECTRONICS  <22,5>
Principles of electrical engineering
Cable finishing
Generators and electric motors
Transformers
Inverter maintenance and trouble- shooting
Electrical measurement techniques
Sensor installations in wind turbines
Wind turbine electronics
Wind farm networks, data transmission, 
optical fiber technology
Lightning protection maintenance

To
ta

ls

• GWO Basic Safety: 5 days 
• GWO Basic Technical Training: 6 days
• EI – EL+ME+HE: 51 days
TOTAL FOR ENTRY LEVEL EXLUDING OPTIONAL      62 days.           
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Through global franchising, Energy Innovation provides a secure way to develop high quality GWO training 
and Wind Technician Education Centers around the world through strong Multilateral collaboration.

INCLUDES THE POSSIBILITY TO COLLABORATE ON DEVELOPING THE GWO 
CENTRE TO BECOME INNOVATION AND BUSINESS DEVLOPMENT CENTRES  

FIRST CENTER IN NEW YORK
Operation Febr. 2023

SIGNATURE FOR THE SECOND 
CENTER WITH NUNEZ COLLEGE 

NEW ORLEANS
Operation Q4 2023



www.energyinnovation.no


