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Agenda

1. History of EMPS at Vattenfall
2. Data handling with Python and Power BI
3. Some thoughts regarding V.10  
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History of EMPS at Vattenfall
• Vattenfall have used EMPS since the 90’s
• All the experienced users (+15 years of EMPS) are retired
• New users with other requirements for development as well as programming

knowledge
• Need for streamlining and automatisation and more time for analysing
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In the beginning…
• Running EMPS from dos-prompt 
• Some Fortran code to help running and small scripts
• Excel for indata and results
• A lot of manual work, copy and paste
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Second step
• Excel to steer EMPS with VBA and PowerShell
• Results in Excel
• Most input data automated from db
• Run in cloud
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Third step
• Database and Excel for data input
• Use Python for data import, transformation and validation
• Run in cloud
• Possible for more automatic runs, data checking and transformations
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V.10
SINTEF + VF API Vattenfall API 



What is HDF5?
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• A few lines of code to get data into dataframe (results)

• Class SamResData simple and generic
• areas, time resolution and so on read from .h5 and thus generic

• Example - changing from 5 time steps to hourly will not change any code
• Example – Adding new cable or thermal plant will not change any code
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Data handling using Python



• A few more lines of code for typical aggregation:

• Getting data and creating files less than 30 seconds
• Demand, hydro, wind, thermal, exchange, inflows, reservoirs
• Aggregated to NP areas, weekly, all scenarios
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Data handling using Python



Input Data
• A few lines of code to get capacity for line and modify it:
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Data handling using Python



• Class PowerLines uses Sintef’s API
• Functionality to fit most common tasks, initiation is reading all lines and capacities

• Added functionality:
• Get capacity from one area to another by name (both directions)
• Modify capacity for a list of from/to dates (as in example)
• And so on..
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Data handling using Python



Result Handling: Basic Components 
of Power BI
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Result Handling: Power BI Desktop – How biuld
your own report
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Examples of analysing result in Power BI 

Drag to change period

Choose specific weather
years, or all weather years

Corresponding price or 
what ever fundamental 
variable you choose will
change automatically
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Examples of analysing result in Power BI 

With a click:
• Change price area
• Change time discretization, 

e.g. daily, weekly, monthly, 
yearly

• View different fundamentals, 
e.g. production, price, 
demand etc



Some thought about version 10
• ”SINTEF Upgrade” from v9 to v10 works and even found issues in our own data that was

wrong
• Saminn, enmdat, med, etc -> LTM – Long Term Model
• Better error checking (from Sintef and Vattenfall) and warnings in v.10 compared to v.9
• Easier to compare input and output data
• Faster and easier to get the result from HDF

• Get the result when you need it and fast!
• No need to use kurvetegn to get textfiles
• Easy transforming between different time resolutions and areas using Python, Vattenfall API

• Easier to use time series
• EMPS date format = Python ISO-calendar
• Better separation of model and input data 
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