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1. Solution overview 

In the context of inflation, climate change and the war in Ukraine, generating sufficient, 
sustainable, and cost-effective electrical power is a significant economic advantage 
for a country.  

Using publicly available data, I want to uncover how countries power modern society 
through power plants against environmental impacts based on today's technology and 
capacity estimates. For instance, which are the top electricity power nations? To what 
extent do they rely on carbon-emitting power sources to fuel their plants?     

To address these questions, I have built an interactive world map displaying all the 
power plants filtered by location, fuel type, and capacity. Leveraging the AWS services 
we learned in class, I have developed a practical application to uncover valuable 
insights.  

 
In this demo, you will explore how to use use Amazon S3, Amazon Glue, Amazon 
Athena, and QuickSight to populate an interactive map and display organized 
information. The above diagram summarizes the different components of this solution.  
 
  



2. Prerequisites 
 

1. Set up AWS Account 

You need access to an AWS account with the necessary permissions to create new 
AWS resources, and access to the AWS Management Console.  

You also need to have Amazon QuickSight enabled within your AWS account. For the 
sake of convenience, I will use the existing AWS user account (anthonycl-e90) I 
created for this course. 
 

 
 

2. Download dataset 

To populate relevant data, we download a .csv file of dataset obtained from the 
World Resources Institute that contains the geocoordinates of power plants around 
the world. We will place our dataset in Amazon S3 under a new bucket. 

The World Resources Institute is a global research non-profit organization that 
provides research across various issues such as environmental sustainability, 
economic opportunity, and human health and well-being.  
 

 

 
 

https://datasets.wri.org/dataset/globalpowerplantdatabase


 

3. Walkthrough 
 

1. Create a new bucket in Amazon S3 

 
In the console, go to Amazon S3 and create a new bucket named "power-plants" in 
the region of your choice*.  

 

 
 

* Ensure you enable access to your Amazon QuickSight account in the same region.  



Leave the other bucket settings by default. For this project, we do not need ACLs nor 
bucket versioning and block all public access.  

 

  



Upload the .csv file into the new bucket.   

 
 

2. Define data format of the .csv file using Amazon Glue 

 

In this step, we create a database and table in Amazon Glue that define the data 
format of the .csv file in Amazon S3 to allow it to be queried from Amazon Athena.  

 
2.1. Create a crawler to populate the AWS Glue Data Catalog with tables. 

 
 



2.1.1. Add your S3 bucket as a data source.  

 
2.1.2. Enable the crawler to crawl all sub-folders in the S3 data source. 

 
 

  



2.1.3. Configure security settings by creating a new IAM role named 
"AWSGlueServiceRole-finalproject".  

 

 
 

  



2.1.4. Add a database to set output and keep crawler schedule on demand. 

 
We will name our database "power-plants" for consistency.  

 
Review and create. 

 
  



2.2. Run the crawler and go to Amazon Athena to check that our crawler creates 
a table in the AWSDataCatalog for us.  

 
We can retrieve the dataset using the Athena query editor. 

 

 
 

  



2.3. Create a job to clean your database using Amazon Glue DataBrew. 

In Amazon DataBrew, create a new project called "power-plants" and attach a new 
recipe "power-plants-recipe". 

 
Select our existing dataset, the one located at "s3://power-
plants/global_power_plant_database.csv" from S3. 

 
Create a new IAM role named 'AWSGlueDataBrewServiceRole-finalproject to enable 
permissions and click create project. 

 
Let your "power-plants" table load from the .csv file in your S3 bucket. 

 



 

Add steps to your recipe to clean up your database as part of the new job:  

1. Delete unnecessary columns.  
2. Remove special characters, numbers, white spaces, quotation marks and 

punctuation from relevant columns when needed.  
3. Format text columns (Capital case) and number columns (decimal precision). 
4. Publish your recipe. 

 
Go to jobs and create a new job named "power-plants-clean". Then, your 'power-
plants' dataset and "power-plants-recipe" recipe. 

 
  



For simplicity, the job output will go under our existing "power-plants" S3 bucket. 

 
Create a new IAM role, "AWSGlueDataBrewServiceRole-cleaning", and click 
create and run a job.  

 
Run your crawler again to populate your clean table in the AWSDatacatalog. 

  



3. Query your table in Amazon Athena  

 
Now we can go to Amazon Athena Query Editor to view our AWSDataCatalog 
database and query our tables. Our DataBrew job has created a new table named 
power_plants_clean_date.   

 
We can run a query to prepare our data and view our new table with the following 
command line: SELECT * FROM "power-plants"."power_plants_clean_date"; 

 
  



4. Visualize data in Amazon QuickSight  

 

Now that the database looks clean, we can visualize our dataset in Amazon 
QuickSight. 

4.1. Security and Permissions 

Sign into your Amazon QuickSight account in the same region as your S3 and 
Athena services. 

Under security and permissions, select the 'power-plants' bucket and the Athena 
service. 

 
 



4.2. Create a dataset 

Under dataset, select Athena and add "power-plants" as a new Athena data source. 

 
Choose your clean table. 

 

  



Import to Spice for quicker analytics and click visualize. 

 
We can now visualize the fields to populate the interactive map. 

 
Select the "points on map" visual type to generate the map and add your fields to 
display the relevant information. 

 
  



5. Results 

We now have a real-world use case for data visualization based on a meaningful 
interactive map:  

Not surprisingly, China and India rely mainly on coal to fuel power plants, which have 
significant impact on the environment. 

 
Coal and Gas are the most significant fuel sources, and China and the US are the 
top electricity producers based on capacity.  

 
We can publish it as a dashboard for further sharing and dissemination. 

 
  



 


