
 Assignment 2 in the course “Hybrid Vehicle Drives”  
 

Evaluation of a Slide In Bus   

 

Background 

Slide In, or continuous transfer of electric energy to a vehicle in motion on an “electric road”, 

reduces the need for battery to accomplish long travelling distances. In this assignment you will 

study the relation between the intermittent occurrence of Slide In tracks in a bus route, the traction 

battery size and control philosophy to be able to follow a bus route (Landskrona). The vision is a 

bus in a repetitive route that to a fraction of the route is connected to a “Slide In” system, e.g. a tram 

or a trolley supply, and in that period picks up as much charge as possible to be able to continue the 

trip on pure battery energy when the Slide In connection is over.  

In this assignment you will study the new Landskrona Slide In bus. It is a full electric bus, but you 

will use the parallel model to simulate it, since we want to evaluate also the possibility that the 

combustion engine contribute to parts of the cycle. The Landskrona bus weight is 14 tons, has a 45 

kWh battery and a traction motor of 150 kW. 

The assignment 

1 Make a simulation model of a Slide In hybrid bus based on the parallel hybrid in the course 

simulation package. Note that the Landskrona drive cycle is added as drive cycle number 11. It 

is included in the Parallel folder and you need to move it to the Drive Cycles folder. You also 

need to extend the Parallel Hybrid Simulink model with a few items: 

a. A possibility to turn on/off Slide In Charging a defined number of equally distributed times 

during the drive cycle, with a defined total length (in time or travel distance) of Slide In 

Charging and a possibility to shift the start of the sequence of charging occasions in time 

such that the sequence is not centred around the middle of the cycle. 

b. Several SOC reference levels, one valid while charging (target e.g. 90 %) and one valid in 

battery mode (lower limit e.g. 30 %) and one in hybrid mode (maybe the same as in battery 

mode). Do this, in your own way. When the battery SOC level is down to the minimum level 

and no Slide In track is available, the vehicle must turn to Hybrid Mode, i.e. start the 

combustion engine. 

http://www.bussmagasinet.se/wp-content/uploads/2013/08/Landskrona-2.jpg


In the file “trolley_battery.txt”, available in the “Parallel” folder, you find some data logged 

from a Slide In bus in Landskrona. 

Use the following commands in Matlab to 

view the logged data: 

data=load('trolley_battery.txt'); 
tid = data(:,1)-data(1,1); 
hastighet = data(:,2); 
Ptrolley = data(:,3); 
Pmotor = data(:,4); 
Pbatteri = data(:,5); 
SOC = data(:,6); 
figure(1) 
subplot(3,1,1) 
plot(tid, hastighet) 
legend('hastighet') 
subplot(3,1,2) 
plot(tid,Ptrolley,'b',  tid,Pmotor,'r',  tid,Pbatteri,'g') 
legend('Ptrolley','Pmotor','Pbatteri') 
subplot(3,1,3) 
plot(tid,SOC) 
legend('SOC')  
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Figure 1 Logged data Landskrona Slide In 

What you see in the logged data is the speed in the upper diagram, the power from the Trolley, 

to the Battery and to the Traction Motor in the middle diagram and the SOC on the bottom 

diagram. As you can see, the Trolley is active from about 175 seconds to about 1430 seconds 

(about 1255 seconds) out of the 2930 seconds long drive cycle, i.e. about 43 % of the cycle 

time, but also that the charging mainly happens before 975 seconds (27% of the cycle time). If 

expressed in distance instead, charging happens during 38 % of the route. 

Use your implementation of the Slide In power supply in the Parallel Hybrid Model to supply 

charging in as similar way as possible to the logged data. Assume that the cycle lifetime of the 

battery is described by the following curve: 

 

Figure 2. Life time as a function of cycle depth 

Use the life time description from Figure 2 to estimate the lifetime of the battery in the 



Landskrona-like implementation. You may account for big cycles only. Use this lifetime 

estimation to calculate the lifetime cost for the battery per 10 km assuming that the purchase 

battery cost is 3500 SEK/kWh total energy capacity. 

2 Experiment with the length of the Slide In charging capabilities, and the number of parts it is 

divided in. Plot a mesh of the following on the 3’rd axle as a function of the maximum battery 

energy storage size (one axle) and the total fraction of charging strip vs drive cycle length (the 

other axle): 

a. Life time cost of the batteries in [SEK/10km] 

b. Fuel cost in [SEK/10km], assuming 10 SEK/liter diesel (excl VAT) 

c. Electric Energy Cost in [SEK/10km], assuming 1 SEK/kWh electricity from the grid and 

95 % charging efficiency. 

d. The sum of the above three. 

Do this for different maximum Slide In charge power levels, e.g. (50, 100 and 200 kW) and for 

different splits of the charge strip (one section, two sections, three sections). Include one 

extreme with 200 kW max charging power in two equally distributed charging occasions, one 

after 25 % and one after 75 % of the cycle, each being 6 minutes long. 

3 Write a report presenting the thoughts behind your solution and the results, supported with a 

presentation of your simulation model, your control strategy and simulation results. Submit the 

report by e-mail to Zhe Huang no later than Oktober 16. Use the filename 

student1_student2_assigment2…”. The report must be complete including front page and table 

of contents, all in one file. The report must be in “pdf” or Microsoft Word format.  


