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In France in 2005, the sector of the building (residential and tertiary), with 
43.6% of the final energy demand (64% of the electric demand)
⇒ greatest potentials of energy efficiency and reduction 
of the gas emissions 

Electric demand in 2005 in France

Sectoral structure of the final power consumption

Industry 23,10%
Transport 

31,50%

Agriculture 
1,80%

Residential-
tertiary sector

43,60%
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Power flow

Management strategies: 
- Minimize energy cost, peak load 
- Optimize comforts
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The heating is a controllable load:
• 75% for the residential sector
• 30% for the tertiary sector

DSM considers heating load to 
implement direct customer load control

In DSM, the room heating units => control modes by control signals issued 
from sub stations either via remote radio link or via PLC link at 
distribution level when the utility wants to exercise demand control during 
periods of power shortage.

For customers: reduce bill for subscription and consumption in rush hours 
For DNO: avoid the congestion and the technical problems caused by overloads,
For energy provider: limit the purchase of an expensive energy.
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Propose three strategies of operation of the radiators:

• Minimize of peak load of consumption 

• Optimize the interior temperature 

• Minimize the cost of electricity consumption 
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With 
ui,k operation state of the radiator k (stop: 0 or start: 1)
Pk rated power of the radiator k 
∆τ calculating step 
n : number of radiators 
D : times of simulation

Minimize peak load for n radiators:
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(Constraint of permissible or contractual power)
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The objective function is to maintain the internal temperature of each 
room nearest the temperature set-point value for each moment i 
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(Constraint of permissible or contractual power)
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Minimize the cost of electricity consumption
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A system with n units, a variable u : started (one) or stopped (0)
These problems: integer variables and nonlinear constraints 
⇒ Solved by applying the combination methods
⇒ Difficult to solve if n very great 

Ex: 7 units (radiators), each step = 1 min, simulation for one hour 
⇒ 2(7*60) = 2.7077e+126 combinaisons
⇒ if computing times for each combination=0.01s 
⇒ 8.5861e+116 years of simulation =>

In order to solve this problem, we propose a mixed algorithm by using the 
algorithm “Branch and Bound” and the nonlinear programming

=>

Suggested method is applied for the thermal load management (heating)
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This house includes the following electrical 
appliances:

• 6 radiators x 1500 W = 9000 W (for 
Bedrooms No1, 2, 3, 4, Kitchen and 
Bathroom) 

• 1 radiators 2000 W (for Living-room)
• 1 electric cooker 2500 W
• 1 electric cooker 1500 W
• 1 refrigerator 150 W
• 1 freezer 125 W
• 1 dishwasher 1600 W
• 1 washing-machine 2400 W
• Total power = 19275 W = 19.275 kW

• Set-point temperature of all rooms: 20°C
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Operation of radiator No. 1
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• Permit to reduce efficiently peak consumption by 
maintaining thermal comfort

• Adapt to the conditions for a new context (by taking into 
account of the dynamic tariffs, of the signals of the provider 
or the manager of the network)

• Applied to a group of loads or buildings (virtual consumer)

• Permit to avoid congestion in a distribution network

The results of simulation show that:


