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Part 1: Data 

 

 Pecan Street Research Dataport (https://dataport.pecanstreet.org/)  
 

Our results are presented for the residential load and PV generation data obtained for the Mueller 

community as of April 2015. We executed the query and exported data from the Pecan Street Data base 

at April 13, 2015. To query the database, users must register online. Figure 1 illustrates the data query 

process:  

 
Figure 1. A data access sequence diagram for the Pecan Street Database using a MySQL client 

 

We use pgAdminIII (http://www.pgadmin.org/) as MySQL client to query the database.  

 

 

https://dataport.pecanstreet.org/
http://www.pgadmin.org/


 Microgrid Load 

 

a. Pecan Street Dataport Query 

 

The query extracts the sum of the whole home consumption (sum(use) as sum_use) for a certain period 

of time (localhour between 'YYYY-MM-DD' and ' YYYY-MM-DD ') as an aggregate function for the 

single-family homes which participated in the Mueller microgrid (Energy Demonstration Project) 

(program_energy_internet_demo = 'yes'). For convenience, the data is then grouped and ordered by 

local hour.  

SQL Query for the summer scenario: 

 

SELECT sum(grid) as sum_grid, sum(use) as sum_use, sum(use) - sum(grid) as sum_gen, localhour 

FROM university.electricity_egauge_hours 

WHERE (dataid IN (SELECT dataid FROM university.metadata WHERE 

program_energy_internet_demo = 'yes') and (localhour between '2014-06-01' and '2014-08-31')) 

group by localhour 

order by localhour 

 

 

 



SQL Query for the winter scenario: 

 

SELECT sum(grid) as sum_grid, sum(use) as sum_use, sum(use) - sum(grid) as sum_gen, localhour 

FROM university.electricity_egauge_hours 

WHERE (dataid IN (SELECT dataid FROM university.metadata WHERE 

program_energy_internet_demo = 'yes') and (localhour between '2014-12-01' and '2015-02-28')) 

group by localhour 

order by localhour 

 

b. Pecan Street Data Export to Microsoft Excel 

 

i. For the daily loads in summer, open the .xlsx-file subquery_summer(sum) in 

Directory Part 1 - Data\Microgrid Load (Pecan Street) 

 

ii. ii. For the daily loads in winter, open the .xlsx-file subquery_winter(sum) in 

Directory Part 1 - Data\Microgrid Load (Pecan Street) 

 

Remember: The residential load data for summer and winter was created as the mean over all 

hourly loads during the queried time span. 

 



 Microturbine Generation 

 

To model the generation cost curve for the Centaur 50 gas turbine as a quadratic function a similar heat 

rate curve in comparison to the Mercury 50 gas turbine was assumed. The cost function is plotted as 

illustrated in the writer C50(MGT) in the .xlsx-file mueller_analysis in Directory Part 2 – Data 

Analysis\Microgrid (Mueller)  

 

 

 PV Generation 

 
As shown by the data queries, as of April 2015, 630 single-family homes including 256 house equipped 

with roof-mounted PV systems at an average per-home size of 5.5 kWh (pv = ‘yes’) were selected for 

the Energy Demonstration Project (program_energy_internet_demo = ‘yes’).  

  



c. Solar Irradiation Data 

 

The solar irradiation data was received from the National Solar Radiation Database of the National 

Renewable Energy Laboratory (NREL). Average solar irradiation data was queried for Austin, Texas 

for summer (Jun 1 - Aug 31, 2012) and winter (Dec 1, 2011 - Feb 28, 2012). The data can be downloaded 

from  

https://mapsbeta.nrel.gov/nsrdb-

viewer/#/?activeLayers=0&baseLayer=groad&mapCenter=30.300723217778742%2C-

97.61850357055664&zoomLevel=12  

A backup can also be found in the Directory Part 1- Data\Solar irradiation (NREL). 

 

d. Solar Irradiation Data Export to Microsoft Excel 

 

The irradiation data is then exported to the .xlsx-file mueller_analysis in the Directory  

Part 2 – Data Analysis\Microgrid (Mueller) and plotted for summer and winter.  

 

 Net Renewable Electricity Usage and Storage Potential 

 

The net renewable electricity usage in the Mueller Community was generated by comparing the total 

demand from the residential loads with the potential PV generation during both summer and winter 

days. The plotted figures are generated by the data imports using Excel. The figures can be found under 

the writer P(Load) in the .xlsx-file mueller_analysis in the Directory Part 2 - Data 

Analysis\Microgrid (Mueller) plotted for summer and winter.  

 

http://www.nrel.gov/
http://www.nrel.gov/
https://mapsbeta.nrel.gov/nsrdb-viewer/#/?activeLayers=0&baseLayer=groad&mapCenter=30.300723217778742%2C-97.61850357055664&zoomLevel=12
https://mapsbeta.nrel.gov/nsrdb-viewer/#/?activeLayers=0&baseLayer=groad&mapCenter=30.300723217778742%2C-97.61850357055664&zoomLevel=12
https://mapsbeta.nrel.gov/nsrdb-viewer/#/?activeLayers=0&baseLayer=groad&mapCenter=30.300723217778742%2C-97.61850357055664&zoomLevel=12


 Utility Load  

 

The utility load was obtained for a the weekly load profile in Chang et al. [CCC90] and plotted for a 

single day period under the writer Daily Load in in the .xlsx-file utility_analysis in the Directory Part 

2 - Data Analysis\Utility (Taipower). 

 

 

 

 

 

 

 

 

 

 

 



Part 2: Data Analysis 

 

The generation profiles for the microgrid, utility and joint generation are plotted with Excel and can be 

found in the .xlsx-file jointgen_analysis under the Directory Part 2 – Data Analysis\Joint Generation 

(Interconnection). 

Microgrid generation without storage for summer and 

winter days (in MW) 

jointgen_analysis 

Spreadsheet: Microgrid 

Microturbine generation with storage during summer 

and winter days (in MW) 

jointgen_analysis 

Spreadsheet: Microgrid 

Storage output during summer and winter days  

(in MW) 

jointgen_analysis 

Spreadsheet: Microgrid 

 
Aggregated thermal generation for summer and winter 

days (in MW) 

jointgen_analysis 

Spreadsheet: Utility 

 
Joint generation without storage during summer days 

(in MW) 

jointgen_analysis 

Spreadsheet: Joint(no_storage) 

Joint generation without storage during winter days (in 

MW) 

jointgen_analysis 

Spreadsheet: Joint(no_storage) 

Joint generation with storage during summer and 

winter days (in MW) 

jointgen_analysis 

Spreadsheet: Joint(storage) 

Storage output during summer and winter days  

(in MW) 

jointgen_analysis 

Spreadsheet: Joint(storage) 

 
Generation scenarios between Taipower and the 

Mueller microgrid 

jointgen_analysis 

Spreadsheet: Coalition values 

Coalition values and cost savings for Taipower and the 

Mueller microgrid 

jointgen_analysis 

Spreadsheet: Shapley Value 

 

 

 

 

 

 



Part 3: Operations Research 

 

Part 3.1: Microgrid Generation (No Storage) – CPLEX 

 Executive Software  

o ILOG CPLEX Studio IDE 12.2 @ HPZ400 

 Code file in Part 3 - Operations Research\thesis_mg_case1 

o mg_case1_quadratic.mod  

o case1_summer.dat 

o case1_winter.dat 

 Description: This optimization algorithm minimizes the standalone generation cost of the 

microgrid without storage for summer and winter.  

 Steps  

o Step 1: Click the desktop "OPL IDE"  

o Step 2: Expand thesis_mg_case1 by left-click  

 

o Step 3: Select the model file mg_case1_quadratic.mod and move it into the "Basic 

configuration" subfolder. 



 

 

 

o Step 4: Select the respective data file for summer case1_summer.dat or winter 

case1_winter.dat and also move it into the "Basic configuration" subfolder. 

  

 

o Step 5: Execute the algorithm by right-click on the "Basic Configuration" 

and left-click on the appearing "Run"-Button 



 

 

o Step 6: In the "Script Log" to view the results of algorithm 

 

case1_summer.dat 

 

 

 

 



case1_winter.dat 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Part III.2: Microgrid Generation (Storage) – CPLEX 

 Executive Software  

o ILOG CPLEX Studio IDE @ HPZ400 

 Code file in Part 3 - Operations Research\thesis_mg_case2 

o mg_case2_quadratic.mod  

o case2_summer(quadratic).dat 

o case2_winter(quadratic).dat 

 Description: This optimization algorithm minimizes the standalone generation cost of the 

microgrid with storage for summer and winter.  

 Steps  

o Step 1: Click the desktop "OPL IDE"  

o Step 2: Expand thesis_mg_case2 by left-click  

  

 

o Step 3: Select the model file mg_case2_quadratic.mod and move it into the "Basic 

configuration" subfolder. (compare with III.1) 

o Step 4: Select the data file for summer case2_summer(quadratic).dat or winter 

case2_winter(quadratic).dat and also move it into the "Basic configuration" 

subfolder. (compare with III.1)  



o Step 5: Execute the algorithm by right-click on the "Basic Configuration" 

and left-click on the appearing "Run"-Button 

  

 

o Step 6: In the "Script Log" to view the results of algorithm 

 

case2_summer(quadratic).dat 

 



case2_winter(quadratic).dat

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Part 3.3: Utility Generation – CPLEX 

 Executive Software  

o ILOG CPLEX Studio IDE @ HPZ400 

 Code file in Part 3 - Operations Research\scc90_utility 

o scc90.mod  

o scc90_summer.dat 

o scc90_winter.dat 

 Description: This optimization algorithm minimizes the standalone generation cost of the 

utility for summer and winter.  

 Steps  

o Step 1: Click the desktop "OPL IDE"  

o Step 2: Expand scc90_utility by left-click  

  

 

o Step 3: Select the model file scc90.mod and move it into the "Basic configuration" 

subfolder. (compare with III.1) 

o Step 4: Select the data file for summer scc90_summer.dat or winter 

scc90_winter.dat and also move it into the "Basic configuration" subfolder. 

(compare with III.1)  



o Step 5: Execute the algorithm by right-click on the "Basic Configuration" 

and left-click on the appearing "Run"-Button 

  

 

o Step 6: In the "Script Log" to view the results of algorithm 

 

scc90_summer.dat 

 

 

 



scc90_winter.dat 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Part 3.4: Joint Generation (No Storage) – CPLEX 

 

 Executive Software  

o ILOG CPLEX Studio IDE @ HPZ400 

 Code file in Part 3 - Operations Research\joint_scc(nostorage) 

o joint_quadratic_nostorage.mod  

o joint_summer(sum).dat 

o joint_winter(sum).dat 

 Description: This optimization algorithm minimizes the joint generation cost of the 

microgrid and the utility without storage for summer and winter.  

 Steps  

o Step 1: Click the desktop "OPL IDE"  

o Step 2: Expand joint_scc(nostorage) by left-click  

  

o Step 3: Select the model file joint_quadratic_nostorage.mod and move it into the 

"Basic configuration" subfolder. (compare with III.1) 

o Step 4: Select the data file for summer joint_summer(sum).dat or winter 

joint_winter(sum).dat and also move it into the "Basic configuration" subfolder. 

(compare with III.1)  



o Step 5: Execute the algorithm by right-click on the "Basic Configuration" 

and left-click on the appearing "Run"-Button 

  

 

o Step 6: In the "Script Log" to view the results of algorithm 

 

joint_summer(sum).dat  

 

 

 



joint_winter(sum).dat  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Part 3.5: Joint Generation (Storage) – CPLEX 

 

 Executive Software  

o ILOG CPLEX Studio IDE @ HPZ400 

 Code file in Part 3 - Operations Research\joint_scc(nostorage) 

o joint_quadratic_storage.mod  

o joint_summer_storage.dat 

o joint_winter_storage.dat 

 Description: This optimization algorithm minimizes the joint generation cost of the 

microgrid and the utility without storage for summer and winter.  

 Steps  

o Step 1: Click the desktop "OPL IDE"  

o Step 2: Expand joint_scc(storage) by left-click  

  

o Step 3: Select the model file joint_quadratic_nostorage.mod and move it into the 

"Basic configuration" subfolder. (compare with III.1) 



o Step 4: Select the data file for summer joint_summer_storage.dat or winter 

joint_winter_storage.dat and also move it into the "Basic configuration" subfolder. 

(compare with III.1)  

o Step 5: Execute the algorithm by right-click on the "Basic Configuration" 

and left-click on the appearing "Run"-Button.  

o Step 6: In the "Script Log" to view the results of algorithm 

 

joint_summer_storage.dat 

 

 

 

 



joint_winter_storage.dat 

 

 

 


