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Why is it important to know the electricity price?



Nordpool

Exchange market for 
physical electricity in 
16 European countries

Sets the day-ahead 
spot price per area



Financial electricity 
compensation in Norway

(strømstøtte)

(Mean monthly spot price – 0.70) × 0.90 × 1.25 = compensation

NOK/kWh ex. tax
(settled at Nordpool) 

Compensation 
factor

25% tax NOK per 
consumed kWh

Compensation 
threshold



Modelling the 
daily spotprice

• Clear time dependence 
and weekend effect

• My basic model: 
• Linear regression with weekday as covariate and ARIMA(p,d,q) model on error term

𝑦𝑡 = 𝜷T𝑥𝑡 + 𝜂𝑡
𝜂′𝑡 = 𝑐 + 𝜙1𝜂′𝑡−1 +⋯+ 𝜙𝑝𝜂

′
𝑡−𝑝 + 𝜃1𝜀𝑡−1 +⋯+ 𝜃𝑞𝜀𝑡−𝑞 + 𝜀𝑡,

𝜂′𝑡 = Δ𝑑𝜂𝑡,
𝜀𝑡 ∼ 𝑁(0, 𝜎2)

• Fitting parameters 𝜷, 𝑐, 𝜙1, … , 𝜙𝑝, 𝜃1, … , 𝜃𝑞 by maximum likelihood 
• Selecting orders 𝑝, 𝑞, 𝑑 by AIC grid-search



Practical modelling 
of the compensation

• Data: Daily historic spot prices [Nov21-Aug22]

• One model per price area
• Error term is ARIMA(0,1,2) with drift for NO1, NO2, NO5

• Error term is ARIMA(0,1,0) without drift for NO3, NO4 

• Simulate 𝑘 steps ahead with 𝑘 = #remaining days in month, 𝑠 = 10 000 times
• For each sample 𝑠 : Compute monthly spot price -> Treat as sample from distribution of monthly spot prices

• Transform to distribution for compensation through formula

• Model weaknesses:
• Does not account for weather or prices in futures market

• No seasonality effects

• No adaptiveness (model not refitted – yet)



Model for NO1

Simulated future spot prices NO1



Model for NO1



Can we trust the 
uncertainty?

Confidence level Historic coverage

99% 94.6%

95% 93.7%

90% 90.9%

80% 84.2%

50% 56.5%

Final compensation: 
0,48 NOK/kWh 

Nov 29th



The electricity bill contains more variable costs
• Bill = 

෍

time 𝑡

𝐸𝑡 ∗ (𝑆𝑡 + 𝐼𝑡 − 𝐶0 + 𝑃0) + 𝐼𝑐𝑜𝑛𝑠𝑡+𝐼𝑒𝑓𝑓𝑒𝑐𝑡 + 𝑃𝑐𝑜𝑛𝑠𝑡

• Spot price = 𝑆𝑡 , and compensation = 𝐶0 is based on price area

• Ifrastructure (nettleie) 𝐼∗ is based on your adress

• 𝑃∗ is based on your chosen electricity provider

• The actual hourly electricity price is mainly geographically determined



Dashboard

• Automatically updated compensation estimates

• Every day at 13.15 via GitHub Actions

• Fetch spot prices from NordPools API

• Simulate spot price for the remaining days in month

• Pushes to repo github.com/martinju/stromstotte

Static compensation estimation site

martinjullum.com/sideprojects/stromstotte/

• Map costs to postal number
• Merge geographical data on 

• Price areas
• Areas covered by infrastructure provider
• postal numbers

• Fetch pricing lists for all infrastructure provider 
(NVE’s API)

Interactive Shiny dashboard providing 
estimates of the actual hourly electricity 
price per postal number

martinjullum.shinyapps.io/minstrompris

https://github.com/martinju/stromstotte
https://martinjullum.com/sideprojects/stromstotte/
https://martinjullum.shinyapps.io/minstrompris
https://martinjullum.shinyapps.io/minstrompris

