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Workshop 1 – Part 2
Monday 14.09.2020 – Friday 18.09.2020
• Session 4

• 11 kV Power Factory study case – dynamic iterative loss calculation method

• Session 5
• 132 kV Power Factory study case – how the loss pattern is affected by changes in power flow 

direction as the traditional top-down system is challenged

• Session 6
• Review on loss calculation procedures and tools 

• Review note D1.1 with gap analysis

Pre-recorded sessions released on Monday 14.09.2020  

QA session: Monday 21.09.2020 (Duration TBD – Could be 2 hours)



11 kV PF case - Dynamic loss evaluation

• The dynamic model

• Building the dynamic model

• Measurement files

• Building the dynamic model

• Running the simulation

• Results



Study of the average loss profile through 
dynamic evaluation in Power Factory

• Loss evaluation as a dynamic study with Power Factory 

• Can we build a model to help study the yearly losses? 

• Can we reduce the amount of input data and number of calculations 
needed? 



Excercise

• Template 

5

Consumption:
Feeder A: 13 MWh/hh/year
Feeder B: 7 MWh/hh/year
Feeder C: 7 MWh/hh/year
PV size:
Feeder A: ~ 14kW
Feeder B: ~ 8 kW 
Feeder C: ~ 8 kW

Feeder A

Feeder B

Feeder C



The dynamic model

• We need a model that considers both the load profiles and the PV 
production profiles

• We need to define which data the loads and the PV systems in the 
model should use as well as define the right time line



The dynamic model

Parts in the study:

• Power grid
• The power grid could easily be simplified, looking at certain points in the grid 

if the grid is large

• Measurement files 
• Files containing the consumption and production data in valuable nodes with 

information

• Composite and common models for the loads and PV systems 
• The models are defining the communication between elements in the model 

and the external data in the measurement files



The dynamic model

Parts in the study:

• Power grid
• Same as previous study case

• Measurement files 
• Load profiles for the customers in the different feeders and the solar PV 

production profiles for the 25% of the customers having PV systems installed

• Composite and common models for the loads and PV systems 
• Power Factory block models providing the link between the modelled power 

grid elements and the measurement files



11 kV PF case - Dynamic loss evaluation

• The dynamic model

• Building the dynamic model

• Measurement files

• Building the dynamic model

• Running the simulation

• Results



Building the dynamic model 

Load profiles

PV profiles

Model containing input 
data from load and PV 
source and transmitting 
information to element 
in power grid model by 
block models

Output data containing 
grid losses amongst 
other



Building the dynamic model



Building the dynamic model

• It is possible to build the 
models in a few 
different ways

• We will study one of 
them by combing drag 
& drop functions as well 
as the Data Manager 
and Network Model 
Manager 

• Starting with the user 
defined models
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Building the dynamic model

• It is possible to build the 
models in a few 
different ways

• We will study one of 
them by combing drag 
& drop functions as well 
as the Data Manager 
and Network Model 
Manager 

• Starting with the user 
defined models



Building the dynamic model
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Building the dynamic model



Building the dynamic model



Building the dynamic model



Building the dynamic model



Building the dynamic model



Building the dynamic model
What we want to achieve

One model communicating 
with the PV systems, feeding 
the model with production 
data

One model communicating 
with the loads, feeding the 
model with consumption data



Building the dynamic model



Building the dynamic model



Building the dynamic model



Building the dynamic model



Building the dynamic model



Building the dynamic model



Building the dynamic model

• Now it is time to connect the user defined block models 
to the power grid model and its elements and the load-
and PV profiles

• The profiles are to be extracted from an external system

• Then the connections between the data, block models 
and power grid elements are done in the Network Model 
Manager 



Building the dynamic model

• Now it is time to connect the user defined block models 
to the power grid model and its elements and the load-
and PV profiles

• The profiles are to be extracted from an external system

• Then the connections between the data, block models 
and power grid elements are done in the Network Model 
Manager 



11 kV PF case - Dynamic loss evaluation

• The dynamic model

• Building the dynamic model

• Measurement files

• Building the dynamic model

• Running the simulation

• Results



Measurement file

• Text files containing all the 
consumption and production 
data 

• For loss evaluation for a year 
typical data for certain periods 
can be aggregated and  used to 
create a model over the whole 
year

Time in 
seconds

Consumption in MW



Measurement files

• The Swedish year
Load variation 
during the year 
in Sweden

PV-production 
during the year 
in Sweden

Winter Spring Autumn WinterSummer

Po
w

er



Load profiles
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Load profiles for one week during winter time in Sweden

C1 C2 C3 C4 C5 C6 B1 B2 B3 B4 A1 A2 A3 A4 A5

• Load usage data 
from sub station 
for each feeder

• Hourly data for 
one week

• Different profiles 
for summer, 
winter, spring and 
autumn



Load profiles
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Load profiles for one week during winter time in Sweden

C1 C2 C3 C4 C5 C6 B1 B2 B3 B4 A1 A2 A3 A4 A5

• Load usage data 
from sub station 
for each feeder

• Hourly data for 
one week

• Different profiles 
for summer, 
winter, spring and 
autumn
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Load profiles for one week during summer time in Sweden

C1 C2 C3 C4 C5 C6 B1 B2 B3 B4 A1 A2 A3 A4 A5



Load profiles-aggregated to a month for the 
different seasons
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Load profiles-aggregated to a month for the 
different seasons
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Load profile typical winter month
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Load profiles-aggregated to a month for the 
different seasons
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Load profile typical winter month
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Time [s]
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Load profiles-aggregated to a month for the 
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Load profile typical summer month
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PV profiles
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• PV production data 
from real PV 
system in Hova, 
Sweden

• Hourly data for 
one week 
aggregated for our 
customers in the 
three feeders in 
the study case

• Different profiles 
for summer, 
winter, spring and 
autumn
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• PV production data 
from real PV 
system in Hova, 
Sweden

• Hourly data for 
one week 
aggregated for our 
customers in the 
three feeders in 
the study case

• Different profiles 
for summer, 
winter, spring and 
autumn 0
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PV profiles-aggregated to a month for the 
different seasons
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PV profiles-aggregated to a month for the 
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PV production winter month
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PV production spring month
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PV profiles-aggregated to a month for the 
different seasons
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PV production winter month
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PV production spring month
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PV production summer month
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Measurement file

• The Swedish year
Load variation 
during the year 
in Sweden

PV-production 
during the year 
in Sweden

Winter Spring Autumn WinterSummer
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Measurement file – yearly profiles



Measurement file – yearly profiles



Measurement file – yearly profiles



Measurement file – yearly profiles



11 kV PF case - Dynamic loss evaluation

• The dynamic model

• Building the dynamic model

• Measurement files

• Building the dynamic model

• Running the simulation

• Results



Building the dynamic model

• Now its time to connect the load and PV profiles to the 
block models and the power grid model elements, using 
the Network Model Manager 



Building the dynamic model

• Now its time to connect the load and PV profiles to the 
block models and the power grid model elements, using 
the Network Model Manager 



Building the dynamic model



The dynamic model - PV variation



The dynamic model - PV variation



The dynamic model - PV variation

Relevant measurement file

Intended PV system

Scaling factor



The dynamic model – load variation



The dynamic model – load variation



The dynamic model – load variation



The dynamic model – load variation



The dynamic model – load variation



The dynamic model – load variation



The dynamic model – load variation



The dynamic model – load variation



11 kV PF case - Dynamic loss evaluation

• The dynamic model

• Building the dynamic model

• Measurement files

• Building the dynamic model

• Running the simulation

• Results



The dynamic model - time to run



The dynamic model – time to run



The dynamic model – time to run



The dynamic model – time to run



The dynamic model – time to run



11 kV PF case - Dynamic loss evaluation

• The dynamic model

• Building the dynamic model

• Measurement files

• Building the dynamic model

• Running the simulation

• Results and discussion



Plotting the result



Plotting the result PV production



Plotting the result PV productionLoad profile



Grid losses



Summary



Summary for a week



Summary for a week



Summary for a week



Deeper study
over a year

• Green: Load profile
for group A5

• Red: PV 
production for 
group 5

• Blue: Load-PV
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Deeper study
over a year

• Green: Load profile
for group A5

• Red: PV 
production for 
group 5

• Blue: Load-PV


