
Impact of Transition to Offshore Wind 

and Renewable Energy on the Power 

and Electronic Industry

Marjaneh Issapour 

Professor of Electrical Engineering Technology 

School of Engineering Technology at Farmingdale State College & 

CEO of “National Wind Services” 

15,2023



Why should we talk about this?

 Climate Change is real and is here. How do we reverse or slow it down:

 Electricity Generation

 Transportation

 Global impact, local source

 Political will and Emerging importance and financial support(Federal and 

State) for implementation and creating curriculum:

 IRA- Inflationary Reduction Act as it relates to Clean Energy Technologies?

 CLCPA- Climate Leadership Community Protection Act and “ Local Content” 

/”DEIJ” requirements?



Section 1: State of Transition



Renewable and Sustainable

 Our Future electric grid will be powered by Large scale Solar, On/Off shore 

Wind. Once you have green/clean electric power then the society will move 

towards:

 EV car and EV infrastructure will grow and be expanded

 Home heating will convert away from oil and gas boilres and :

 Heat pumps ( Air Sources)

 Geothermal( Ground Source)

 Energy efficiency and Solar as part of the home designs

 Roof top gardens, etc…



Electricity Source today





Off Shore Wind in the U.S.

● OSW is thriving in many coastal 

areas in the U.S.

● Coastal markets also have higher 

utility/electricity costs, making 

OSW more competitive

● Active lease areas in the 

Northeast (ME, RI, NY) and Mid-

Atlantic (DE, MD, NJ)

● New developments on the horizon 

in the South (NC, SC) and West 

(CA, HI) 

Source: NREL 7

https://www.nrel.gov/wind/atlantic-offshore-wind-transmission-study.html


Offshore Wind Projects – New York State



National Opportunities for the OSW 
Workforce (from NREL)

Stefek, Jeremy, Chloe Constant, Caitlyn Clark, Heidi Tinnesand, Corrie Christol, Ruth Baranowski. 2022. U.S. 

Offshore Wind Workforce Assessment. Golden, CO: National Renewable Energy Laboratory. NREL/TP-5000-81798. 
https://www.nrel.gov/docs/fy23osti/81798.pdf 



New York State Opportunities for the OSW 
Workforce (from NYSERDA )

Projected Distribution of Offshore Wind Employment by Occupational Group in 2030



Required Education level 

Typical Educational Attainment of OSW-Related Occupations



Market Overview



Wind Turbines in the U.S.

13Source: U.S. Wind Turbine Database

https://eerscmap.usgs.gov/uswtdb/viewer/#3/37.25/-96.25


Section 2: Impact on the Grid



How Does a Wind Turbine Connect to My Home? (

1. OSW
2. Foundations
3. Electricity



How Does a Wind Turbine Connect to My Home? 



Developing an Intelligent Transmission Network
Challenge: Ensuring our transmission networks are fit for future. Transformational shifts include:

▪ High integration of renewable energy

▪ Increased electric vehicle demand and ultra-fast charging

▪ Integration of distributed system platforms integrating distributed generation into wholesale 

markets

▪ Sustained resiliency and self repair from severe weather events

Opportunity: Execute Intelligent Transmission Network Roadmap to build the 

networks of the future with a focus on ensuring our networks are clean and 

affordable. 

Foundational Leading Edge Leapfrog

1.Invest in critical 

infrastructure to 

ensure reliability and 

address asset 

condition issues.

2.Installation of a fiber 

optic backbone.

3.Enhance the 

resiliency of 

physical/cyber 

security of networks.

1.Utilize digital 

technologies to 

enhance awareness 

of operations and 

asset condition.

2.Utilize power 

electronic 

technologies that 

enhance integration 

of renewables and 

storage of energy.

1.Enable greater 

electrification of 

transportation

2.Implement Machine 

Learning to enhance 

asset inspections.

3.Utilize Artificial 

Intelligence in our 

asset management 

and geospatial 

systems.
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Digital Substations

VOLT Systems Enablement

Transmission Online Monitoring

Transmission Optimization / Power Flow Control

Intelligent Substation Design

E-mobility and Energy Storage

AI/Machine Learning Systems/Process 

Integration Proof of Concepts

PROGRAMS / PROJECTS

MIT Climate and Resiliency Study

Future Networks 2030/50





Power Flow Control

✓ Control the power flow of the 

transmission lines

✓ Potential line upgrade deferrals. 

✓ Smart decision making on power flow 

management
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✓ No control over the magnitude of 

the power flow

✓ Traditional Line Upgrade Solutions

✓ Conservative Decision Making

C

U

R

R

E

N

T

In September 2020, National Grid commissioned its first Smart Valve Power Flow Controller. 

Installation: 
• Installation on a 69kV line

• Integrated to EMS

• Remote control and monitoring

Benefits:
• Clean power delivery 

• Potential deferred capital investment for reliability system upgrades

Next steps:
• Evaluate the technology performance 

• Identify opportunities that benefit from

capital investment deferral and/or congestion relief



Digital Substation

Digital substations are a key to our strategy to develop a highly intelligent transmission network 

that meets customers’ long-term needs and adapts to the rapidly changing energy landscape

National Grid is an industry-wide leader in 

the implementation of Digital Substations

➢ Technology: IEC 61850 & Online Monitoring
▪ Enhanced use of intelligent microprocessor-based 

devices to optimize our systems

▪ Network-connected operational technology

▪ Enhanced data acquisition & remote access

➢ Embracing new ways of working

➢ Smarter investment & maintenance decisions



Digital Substation Benefits

Investments & Operational Efficiency

➢ CapEx efficiency improvement

➢ Reduced material and installation time

➢ Smaller physical/environmental footprint

➢ Improved investment and maintenance decisions

Optimize Business Agility

➢ Faster project deployments

➢ Standardized digital designs

Grid Availability & Reliability

➢ Enable smarter investment and maintenance decisions

➢ Enhanced remote access and maintenance capabilities



• Adopts internationally accepted standards

• Industry-standard communication protocols

• Advances use of intelligent devices 

• Digitalizes protection & control systems 

• Standardizes design & construction processes  

IEC 61850 – The Big Picture
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Macro-Level Transition Benefits:

• Hard-wired communication 

unchanged in 75+ years

• Substantial building footprint

• Larger & more customized 

control panel, analog 

interface

• Fiber-optic network-based 

communication, reduces # of cables 

while increasing redundancy

• Significantly minimized control house 

footprint

• Consolidated digital interfaces for 

smaller, standardized, & cost-effective 

control panel



Online Monitoring – Building the Intelligent Network 

✓ Condition-Based Maintenance (CBM)

✓ Advanced analytics

✓ Real-time information on condition, 

operation & performance

✓ Intelligent alerts & notifications
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• Long-term OpEx Efficiencies

• Minimized Onsite & Flexible Maintenance

• Improved Safety

• Increased Equipment Reliability

Benefits:

✓ Time-Based Maintenance

✓ Lack of data driven intelligence

✓ Data collection requires site visits

✓ Early equipment replacement

C

U

R

R

E

N

T



 To meet the needs of our new increasingly digital 

world, we’ll need sophisticated electricity 

networks. We must modernize our transmission 

and distribution networks. Distribution networks 

of the future will become highly complex 

platforms offering new products and services for 

customers. 

Today

Invest in infrastructure today to 

ensure our networks are reliable, 

resilient and secure

The Future Is Electric

Tomorrow

Integrate the renewables and 
enhance our technology to better 
understand our assets so we can 
optimize them.

Future

Meet the needs of an electrified 
transportation system, leverage 
machine learning and artificial 
intelligence to build the most 
intelligent network



OSW Occupation Overview at the National Level

A conceptual organization of the assessment



Potential Job Estimates – Pipeline of 30 GW of 
OSW Energy (from NREL)

Stefek, Jeremy, Chloe Constant, Caitlyn Clark, Heidi Tinnesand, Corrie Christol, Ruth Baranowski. 2022. U.S. 

Offshore Wind Workforce Assessment. Golden, CO: National Renewable Energy Laboratory. NREL/TP-5000-81798. 
https://www.nrel.gov/docs/fy23osti/81798.pdf 



Implications for 

us as engineers

 Power Engineering & RD work

 Manufacturing and supply chain 

for new electronics

 Expansion of Cyber security both 

Hardware and software



• https://pasopacifico.org/environmental-education-for-

kids/?gclid=CjwKCAjw5remBhBiEiwAxL2M9yjbzbHGkZP-

95alnWYtgPMkvECcyszrMfl6X_ENYwHRo_yljg3-YhoCW94QAvD_BwE

• https://www.nyserda.ny.gov/All-Programs/P-12-Initiative/P-12-Clean-Green-Schools-Initiative

• https://www.offshorewindtraining.ny.gov/careers/pathways?phase=operations-and-

maintenance&job_category=entry-level-engineer

• Table 6 page 14 of 

file:///C:/Users/eab/Downloads/New%20York%20State%20Workforce%20Gap%20Analysis%20

2022%20(2).pdf

• https://www.nrel.gov/docs/fy23osti/81798.pdf

• Babak Enayati, IEEE Power and Energy Society VP of Education, presentation at EJCLI, 

February,2021

References:

https://pasopacifico.org/environmental-education-for-kids/?gclid=CjwKCAjw5remBhBiEiwAxL2M9yjbzbHGkZP-95alnWYtgPMkvECcyszrMfl6X_ENYwHRo_yljg3-YhoCW94QAvD_BwE
https://pasopacifico.org/environmental-education-for-kids/?gclid=CjwKCAjw5remBhBiEiwAxL2M9yjbzbHGkZP-95alnWYtgPMkvECcyszrMfl6X_ENYwHRo_yljg3-YhoCW94QAvD_BwE
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https://www.offshorewindtraining.ny.gov/careers/pathways?phase=operations-and-maintenance&job_category=entry-level-engineer
file:///C:/Users/eab/Downloads/New York State Workforce Gap Analysis 2022 (2).pdf
file:///C:/Users/eab/Downloads/New York State Workforce Gap Analysis 2022 (2).pdf
https://www.nrel.gov/docs/fy23osti/81798.pdf


Questions and Discussion

Contact info: Marj@nationalwindservices.com
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