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RESEARCH QUESTION: 
How can operational bottlenecks in the interaction between Near Zero Energy Building 
and the power grid interaction be avoided and what performance indicators can optimize 
NearZEB design for an intelligent interaction with the power grid?  
 
PARTICIPANTS: 
AAU - Civil Engineering and Energy Technology Department  
Uppsala University, Sweden 
Insero Energy 
 
DURATION: 
January 2013 – July 2016 



Input Data Operational elements 
of the model 

Output data 

Specific household hourly 
electricity load curve from 
measurements 

Statistical data analysis 

Calculated Pseason 

Calculated Psocial 

Hourly probabilities of use for 
each appliance - Phr 

Household appliances penetration 
rates 

Appliances unitary cycles 
consumption 

Appliances standby consumption 

Appliances frequency of use 

Appliances load curve calculations  
(one loop for each appliance) 

Number of occupants in the 
household (between 1-5) 

Type of household (low, medium, 
high)  O

cc
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Annual appliances load curve  

Total household specific 
electricity load curve 

Household specific set of 
appliances 

ENERGY LOAD MODEL 
Empirical-probabilistic bottom-up approach model 



OUTPUT OF THE MODEL  
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WHAT DO WE EXPECT TO GET FROM THIS 
MODEL?  
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POWER GENERATION AND DEMAND MODEL  

The residential costumers are represented by power consumption and 
generation profiles with 1 min resolutions: 

• Load: 
• CL (1 hour based) – Original provided by the DSO 
• CL (1 min based) 
• HP (1 min based) – No yet 

• Generation: 
• PV (1 min based) 
• WP (1 min based) –No yet 

 

CL1h CL1min HP PV WT 



RESOLUTION RESULTS  
FIRST WEEK OF FEBRUARY –  1  HOUR BASED PROFILES  
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RESOLUTION RESULTS  
FIRST WEEK OF FEBRUARY –  1  MIN BASED PROFILES  
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RESOLUTION RESULTS 
FIRST WEEK OF FEBRUARY –  50% OF PV  
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RESOLUTION RESULTS 
SECOND WEEK OF JULY –  50% OF PV  
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FLEXIBILITY FACTORS 

BUILDING LEVEL :   FFb = Load Shift Capability / Peak Load [W/W] 
 
Type 1: Construction + HVAC systems 
Type 2: Appliances – washing machine, dishwasher, tumble dryer 

 
  
 
 
 
 
 
 

 
 
 

 

0
0,1
0,2
0,3
0,4
0,5
0,6
0,7
0,8
0,9

1

1 3 5 7 9 11 13 15 17 19 21 23

FF 

t 

Type 1 Type 2



FLEXIBILITY FACTORS 

TRANSFORMER LEVEL :    
 FFt = ∫ (Load Shift Capability) dt / ∫ (Load Shift Need) dt [Wh/Wh] 
 
Type 1: Too low Voltage – too low generation / too big demand  
Type 2: Too high Voltage – too big generation / too low demand 
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Thank you 
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