Lessons from the world “s most electrified country
Next generation active distribution grid operations in Norway

Augusto Andrade
Kongsberg Digital
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90% new cars solds are EV
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DSO planning processes needed to change

Traditional DSO planning

Required changes

Long-term planning

Grid development
planning

Protection studies

Real time

Protection
management

Connection studies

Seasonal grid
reconfiguration

Congestion management

Long-term asset
managment

Mid-term asset
management

Outage schedulling

Forecasting

1year-10 years

1 week - 1 year

Minutes - 1 week

Voltage control

Metering

Grid
planner

Operational
planner

Operator

Long-term Planning

Grid development
planning
Protection studies
M

‘ Real time operation

Seasonal grid
reconfiguration

|

Dynamic grid
reconfiguration

Operational policies

Procurement of
flexibility resources

Outage schedulling

Flexibility schedulling

Flexibility resource
operational control

Long-term asset
managment

’ Mid-term asset

r ent

|

Estimating grid asset
capacities

Protection
management

Long-term forecasting

Mid-term forecasting

Short-term forecasting

Voltage control

Advanced data analytics

|

Reliability analysis

Risk-based security
analysis

Metering

1year - 10 years 1 week - 1 year Minutes - 1 week Real-time
L
Grid Operational Automation
planner planner
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Planning framework for active distribution grids

Time horizon

t - years t-1year t - 1 week t-1day t-1 hour t (real-time)
. Mid-term Short-term Real-time
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P S i, ot operational planning operational planning T operation
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Establish operational 1: Establish planning
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security analysis
Verify
measure
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Source: SINTEF, 2023




Tool #1: Dynamic Line Rating
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Tool #3: Flexibil
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Tool #4: Topology changes



Digital twin: a key enabler
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