DutyCycleWeek.m
[bookmark: _GoBack]The optimization horizon from dispatcher program is two years (730 days), but only 7 days will be used for battery testing. The program DutyCycleTest.m is to produce the most representative duty cycles for testing purpose. 
[Line 5]
The PowerDAoutput.mat data contains the optimal hourly charge and discharge quantities in energy time-shift day-ahead market when energy to power ratio equals to 1 and 4, resulting from dispatcher program.
[Line 14-15]
Use the DutyCycleGenerator.m to produce the matrix of unique cycles with its frequencies in the 730 days period. 
Table 1: Duty Cycles - E/P = 1 (La Jolla Node)
	
	Duty Cycle (Total 4 types)
	Probability

	1
	-1
	1
	
	
	
	
	
	
	485 (0.6644)

	2
	-1
	1
	-1
	1
	
	
	
	
	224 (0.3068)

	3
	-1
	1
	-1
	1
	-1
	1
	
	
	17 (0.0233)

	4
	-1
	1
	-1
	1
	-1
	1
	-1
	1
	4 (0.0055)



Table 2: The Top 7 Frequent Duty Cycles - E/P = 4 (La Jolla Node)
	
	Duty Cycle (Total 72 types)
	Probability

	1
	-4
	4
	
	
	
	
	328 (0.4493)

	2
	-4
	1
	-1
	4
	
	
	51 (0.0699)

	3
	-4
	1
	3
	
	
	
	43 (0.0589)

	4
	-2
	-2
	4
	
	
	
	38 (0.0521)

	5
	-4
	2
	-2
	4
	
	
	36 (0.0493)

	6
	-4
	3
	1
	
	
	
	27 (0.0370)

	7
	-3
	-1
	4
	
	
	
	25 (0.0342)


 [Line 18]
Give the number of days in testing duty cycle.
[Line 20-22]
For E/P ratio 1, randomly select the types of duty cycles to test based on its probabilities.
Table 3: Randomly selected 7 days duty cycle - E/P = 1 (La Jolla Node)
	
	Duty Cycle (Total 72 types)

	1
	-1
	1
	
	
	
	

	2
	-1
	1
	
	
	
	

	3
	-1
	1
	-1
	1
	
	

	4
	-1
	1
	-1
	1
	
	

	5
	-1
	1
	
	
	
	

	6
	-1
	1
	
	
	
	

	7
	-1
	1
	-1
	1
	
	



[Line 27-29]
Since there are 72 types of duty cycles when E/P ratio equals to 4, in order to ensure that the most representative cycles are used for testing, the top 7 frequent cycles covering 75% of 730 days were used for randomly selection. 
Table 4: Randomly selected 7 days duty cycle - E/P = 4 (La Jolla Node)
	
	Duty Cycle (Total 72 types)

	1
	-4
	4
	
	
	
	

	2
	-4
	4
	
	
	
	

	3
	-4
	3
	1
	
	
	

	4
	-4
	2
	-2
	4
	
	

	5
	-4
	4
	
	
	
	

	6
	-4
	1
	-1
	4
	
	

	7
	-4
	4
	
	
	
	



DutyCycleGenerator.m
For the battering testing purpose, the hourly breaks between each charge and discharge are trivial and this project does not plan to run the battery for continuous 24 hours. Therefore, this function is to convert hourly power input/ output into duty cycles without breaks. 
For example,

[Line 14-16]
T = 17,520 hours.
Reshape the 17520x1 vector to 730x24 matrix.

[Line 21]
Duty Cycle = 730x24 matrix, used to store the converted duty cycles. Since the length of each row vectors vary, zeros are put at the end of each vectors to ensure the length equals to 24 and to generate the unique duty cycle matrix. 
[Line 32-50]
Convert duty cycles in 730 rows. Daily duty cycle (d) = 1x24 vector.
For j=2, 3… 24

[Line 53-56]
According to the duty cycle matrix, find the unique row vectors and sort in descending order of its frequency.
[Line 57-58]
Calculate the frequencies and probabilities for each type of duty cycle.

DutyCycleSelect.m
The function is to randomly select the duty cycles from unique duty cycle matrix for battery testing. The inputs are duty cycle matrix with unique type of cycles from 730 days, probabilities of each cycles, and number of days for battery testing.


