
Intel Data Center

INTRODUCTION: Intel, the semiconductormanufacturingpowerhouse, is planning
onbuildinganewdatacenter. Energy availability andusageare someof the key
considerations indecidingona locationof thedata center. For example,which
regionsproducea surplusof energy, andare thereforemore likely toprovide
energy at cheaperprices? Which regions relymoreon renewableenergy sources?

In this project, co-designedwith Intel's Sustainability Team, you'll writeSQL
queries thatwill power your analysis andcreate visualizations thatwill help the Intel
teamselect thebest location for the newdatacenter.

HOWITWORKS:Follow theprompts in thequestionsbelow to investigate your
data. Post your answers in theprovidedboxes: theyellowboxes for thequeries you
write,purpleboxes for visualizations andblueboxes for text-basedanswers.When
you'redone, export your document as apdf file and submit it on theMilestonepage
– see instructions for creating aPDFat theendof theMilestone.

RESOURCES: If you needhints on theMilestoneor are feeling stuck, there are
multiplewaysofgetting help. AttendDrop-InHours toworkon theseproblemswith
your peers, or reachout to theHelpHub if youhavequestions.Good luck!

SQLApp: Here’s that link toour specializedSQLapp,where you’ll write your SQL
queries and interactwith thedata.

https://sql.hq.globaltech.org/queries/new


— Data Set Descriptions
In this project you’ll query 3datasets aswell aswrite aquery togenerate a new
dataset that youwill use in your tableau visualizations. The intel.energy_data
datasetwill be themaindataset you’ll beworkingwith. The intel.energy_by_plant
and intel.power_plants datasetswill be joined for an in-depth analysis of energy
production at thepowerplant level.

Readbelow to learnmoreabout thedatasets and their features.

intel.energy_data:Contains information aboutdaily energyproduction and
consumption for di�erent regions in theUnitedStates.

● balancing_authority -ABalancingAuthority is responsible formaintaining the
electricity balancewithin its region. This is a company thatmakes sure
electricity is beingexchangedbetweenelectric providers and regions so
that no region runsoutof electricity due tohighdemand.

● date - Thedate theenergywasproduced.
● region - Theelectric service areawithin ageographic areaof theUSA. e.g.

California,Midwest, etc.
● time_at_end_of_hour - The timeanddate after energywasgenerated, .e.g.,

energygeneratedbetween 1pm-2pmwill showupas2pm in this field.
● demand - Theenergydemand inmegawatts (MW) on thegrid (what the

houses/business are using).
● net_generation - Theenergyproduced inMW in the regionbyall sourcese.g.,

wind, coal, nuclear, etc.
● all_petroleum_products - Theenergyproduced inMWbypetroleum

products.
● coal - Theenergyproduced inMWbyall coal products
● hydropower_and_pumped_storage - Theenergyproduced inMWbywater power

andpumpedheat sources.
● natural_gas - Theenergyproduced inMWbynatural gas sources
● nuclear - Theenergyproduced inMWfromnuclear fuel sources
● solar - Theenergyproduced inMWbysolar panels andother solar energy

capturingmethods.
● wind - Theenergyproduced inMWfromwind turbines andotherwind

sources.



intel.power_plants:Containsgeneral information aboutpowerplants in theUnited
States.

● plant_name - Thenameof thepowerplant.
● plant_code - Theunique identifier of theplant.
● region - The region in theUSwhere thepowerplant is located.Matches the

regions in the intel.energy_data
● state - The statewhere thepowerplant is located.
● primary_technology - Theprimary technologyused togenerateelectricity at

thepowerplant.

intel.energy_by_plant:Contains total energyproduction information at theplant
for the year 2022.

● plant_name - Thenameof thepowerplant.
● plant_code - Theunique identifier of theplant.
● energy_type - The kindof energygeneratedby thepowerplant. Either

renewableenergyor fossil fuel.
● energy_generated_mw - The total energygenerated, inMegaWatts, at theplant

for the year 2022.

— Task 1: Energy Generation
Let’s first identify regions that are net energyproducers. Not all regionsgenerate
enoughenergy tomeet the local demand. Some regionspurchasepower from
other regions,while others sell their surplus to regions in need.

A. Write aquery using the intel.energy_data table that calculates the sum total
of energyproduced, groupedbyeach region. Sort theoutputby highest
total energy.Which region has thehighestpositive total energy?

HINT: Total energy is equal to thedi�erencebetween net_generationand
demand.

SELECT
region,



SUM(net_generation - demand) AS total_energy
FROM

intel.energy_data
GROUP BY region
ORDER BY SUM(net_generation - demand) DESC

TheMid-Atlantic creates thehighest amountof energy.

B. Intel is interested in regions that generate a largeamountof energy from
renewable sources. Renewableenergy is definedas anyenergygenerated
from hydropower_and_pumped_storage, wind, and solar sources.

Write aquery that calculates the sum total of renewableenergyby region.
Sort theoutputby the regionwith thehighest renewableenergy.What are
the top two regions for total renewableenergyproduction?

HINT:Youneed toadd the3energy sources together in one linebefore
doing your groupby: SUM(col1 + col2 + col3) AS new_column

SELECT
region,
SUM(hydropower_and_pumped_storage + wind + solar) AS

total_Renewable_energy
FROM

intel.energy_data
GROUP BY region
ORDER BY SUM(net_generation - demand) DESC



TheNorthwest creates themost renewableenergy. Thismakes a
lot of sense tome, as theNorthwest has a largeamountofwind
turbine farmsanddams.Goingdeeper into thedata I saw they
were the largest generator of hydropowerby a longshot. The
Northwest is also the3rd largest producer ofwindenergy

C. Modify your query slightly so that it calculates thepercentageof renewable
energyby region.

HINT:Divide theamountof renewableenergyby the sum total of
net_generation, and thenmultiply the result by 100.

SELECT
region,
(SUM(hydropower_and_pumped_storage + wind + solar) /

SUM(net_generation)) * 100 AS total_renewable_prct
FROM

intel.energy_data
GROUP BY

region
ORDER By

total_renewable_prct DESC

D. Which regions change from the top3when lookingat total renewableenergy
vspercentageof renewableenergy?

Althoughoverall Californiaproduces the least amountof energy
outof all the regions, it has the3rd largest percentageofgreen
energybeingproducedwith 37%of its energygoing towards
renewables. TheNorthwest has thehighestpercentwith 52%of
its energybeinggreen, and in 2ndplace is thecentral regionwith
41%of its energybeinggreen.



— Task 2: Generating New Data by Energy Type
Intelwould like to knowhow renewableenergy and fossil fuels trendover time. In
order todo this, youwill first need togenerate a new table using your SQL
knowledgeand the intel.energy_data tablebefore visualizing trends in Tableau
Cloud.

A. Write aquery that calculates the renewableenergygenerated for each row.
Returnonly the date, region, and energy_generated_mwcolumns.

Note: energy_generated_mw is the alias for hydropower_and_pumped_storage +

wind + solar.

SELECT
date,
region,
SUM(hydropower_and_pumped_storage + wind + solar) AS

energy_generated_mw
FROM

intel.energy_data
GROUP BY region, date
ORDER BY date

After showing the result of thequery to yourmanager, she tells you that shewants it
tobeclear that the energy_generated_mwcolumn is referring to renewableenergy
types. Sheasks you tocreate a newcolumncalled energy_type that has the value
‘renewableenergy’ for each row.

Acolleague teaches youa simplemethod todo this.Whenwriting your query, add
anadditional columnafter your select statement. Here is anexample:



SELECT
*, -- any relevant fields to the query
'renewable energy' AS energy_type

FROM intel.energy_data

B. Modify your query fromPartA. to include the energy_typecolumn.

SELECT
date,
region,
'renewable energy' AS energy_type,
SUM(hydropower_and_pumped_storage + wind + solar) AS

energy_generated_mw
FROM

intel.energy_data
GROUP BY region, date
ORDER BY date

C. Next,write anewquery that calculates the fossil fuel energygenerated for
each row. As in PartA., returnonly the date, region, and energy_generated_mw

columns,where energy_generated_mw is now thealias for
all_petroleum_products + coal + natural_gas + nuclear +
other_fuel_sources.

SELECT
date,
region,
SUM(all_petroleum_products + coal + natural_gas + nuclear +

other_fuel_sources) AS energy_generated_mw
FROM

intel.energy_data
GROUP BY region, date, energy_generated_mw desc
ORDER BY date, energy_generated_mw desc



D. Modify your query in PartC. to include the energy_typecolumn. This column
should have the value ‘fossil fuel’ for each row.

HINT: This is very similar toPartB.!

SELECT
date,
region,
'fossil fuel' AS energy_type,
SUM(all_petroleum_products + coal + natural_gas + nuclear +

other_fuel_sources) AS energy_generated_mw
FROM

intel.energy_data
GROUP BY region, date
ORDER BY date, energy_generated_mw desc

E. Yourqueries fromPartsB.andC. shouldboth have thecolumns date, region,
energy_generated, and energy_type.Writeonefinal query that UNIONs these
two together.

SELECT
date,
region,
'renewable energy' AS energy_type,
SUM(hydropower_and_pumped_storage + wind + solar) AS

energy_generated_mw
FROM

intel.energy_data
GROUP BY region, date

UNION



SELECT
date,
region,
'fossil fuel' AS energy_type,
SUM(all_petroleum_products + coal + natural_gas + nuclear +

other_fuel_sources) AS energy_generated_mw
FROM

intel.energy_data
GROUP BY region, date
ORDER BY date, energy_generated_mw desc

Task 3: Aggregating Power Plant Data
Intel hasprovidedyouwith additional data in order to reach thebest conclusion
about the locationof its next data center. In this task youwill beworkingwith two
tables intel.power_plantsand intel.energy_by_power_plant. Youwill need to join
these tablesbefore youcanaggregate them tohelp the Intel teamwith their
analysis.

A. Join the intel.power_plantsand intel.energy_by_power_plantdataon the
plant_code. This joined tablewill form thebasis for the rest of the task.

If donecorrectly, your outputwill have2,504 rows.

SELECT
*

FROM
intel.power_plants as p
JOIN intel.energy_by_plant AS e on p.plant_code =

e.plant_code



Note: It is recommended touse the WITH keyword for the remainder of this
Task to simplify your queries. For a refresher, rewatch “🍿The WITH Keyword”
in SkillBuilder 6.

B. Write aquery that returns the total numberof renewableenergypowerplants
for each region.Which region has themost renewablepowerplants?

WITH joined_data AS (
SELECT

*
FROM

intel.power_plants AS p
JOIN

intel.energy_by_plant AS e
ON

p.plant_code = e.plant_code
)

SELECT
region,
COUNT(*) AS total_renewable_power_plants

FROM
joined_data

WHERE
fuel_types IN ('SUN', 'WAT', 'MWH', 'WND')

GROUP BY
region

ORDER BY
total_renewable_power_plants DESC

Themidwest has themost renewableenergyplants,with 217
powerplants



C. Next,write aquery that returnsboth the total numberofpowerplants and
the total energygenerated, specifically fromplants that use “Solar
Photovoltaic” technology, groupedbyeach region.

WITH joined_data AS (
SELECT

*
FROM

intel.power_plants AS p
JOIN

intel.energy_by_plant AS e
ON

p.plant_code = e.plant_code
)

SELECT
region,
COUNT(*) AS total_renewable_power_plants

FROM
joined_data

WHERE
primary_technology IN ('Solar Photovoltaic')

GROUP BY
region

ORDER BY
total_renewable_power_plants DESC

D. Modify your query inpartC toonly show regions havingat least 50power
plants that use “Solar Photovoltaic” technology.What can you infer about the
e�ciency (or size) of thepowerplants in theMidwest region relative to the
other regions in your output?



WITH joined_data AS (
SELECT

*
FROM

intel.power_plants AS p
JOIN

intel.energy_by_plant AS e
ON

p.plant_code = e.plant_code
)

SELECT
region,
COUNT(*) AS total_renewable_power_plants

FROM
joined_data

WHERE
primary_technology IN ('Solar Photovoltaic')

GROUP BY
region

HAVING COUNT(*) >= 50
ORDER BY

total_renewable_power_plants DESC

This query shows theMidwest has 71 solar farms.Whencompared
with their other 217greenenergyplantsmeans36%of their green
energycomes fromsolar power. Themidwest has

Note: There ismore Tableauwork upahead! If youwant to skip the LevelUp jump
straight to Task4below!

— LevelUp: Hourly Trends in Renewable Energy



Beforemovingon to your TableauVisualizations, let’s investigate how renewable
energygenerationfluctuateswith the timeofday.

A. Write aquery that calculates the total renewableenergygenerated in each
region for eachhour of theday.

HINT:You’ll need touse the date_part function toget thehour from the
time_at_end_of_hourcolumn. Your result shouldonly have the values0−23 for
that newcolumn.

WITH hourly_renewable_energy AS (
SELECT

region,
DATE_PART('hour', time_at_end_of_hour) AS hour_of_day,
SUM(solar + wind + hydropower_and_pumped_storage) AS

total_renewable_energy
FROM

intel.energy_data
WHERE

DATE_PART('hour', time_at_end_of_hour) BETWEEN 0 AND 23
GROUP BY

region,
DATE_PART('hour', time_at_end_of_hour)

)

SELECT
region,
hour_of_day,
total_renewable_energy

FROM
hourly_renewable_energy

ORDER BY
region,
hour_of_day;

B. Modify your query to filter to the ‘California’ and ‘Northwest’ regionsonly.



WITH hourly_renewable_energy AS (
SELECT

region,
DATE_PART('hour', time_at_end_of_hour) AS hour_of_day,
SUM(solar + wind + hydropower_and_pumped_storage) AS

total_renewable_energy
FROM

intel.energy_data
WHERE

region IN ('California', 'Northwest')
AND DATE_PART('hour', time_at_end_of_hour) BETWEEN 0
AND 23

GROUP BY
region,
DATE_PART('hour', time_at_end_of_hour)

)
SELECT

region,
hour_of_day,
total_renewable_energy

FROM
hourly_renewable_energy

ORDER BY
region,
hour_of_day;

C. Use thebuilt-in visualizer in theSQLapp toplot a linegraphof theenergy
generated for eachhour of thedayandcoloredby the region. If done
correctly you should have two lines in your visualization.



D. What can you say about the renewableenergygenerationbetween
California (CAL) and thePacificNorthwest (NW)?

TheNWproduces ahigher amountof renewableenergy than the
stateofCalifornia. I believe this is becauseNorthwest is anentire
religion that likely includesOregon,Washington, and Idaho.
OregonandWashingtonboth havemajor hydro-electrical plants
andall threeproducea largeamountofwindenergy aswell.

— Task 4: Visualizing and Analyzing Using Tableau
Phew!Now that you’vegotten thequeriesoutof theway, you’re ready todive into
investigating thebest regions for Intel toput its next data center. The remaining
Taskswill becompleted in Tableau, andwill focuson visualizing andanalyzing your
results.Click this link to navigate to theworkbookyou’ll use to complete the
remainder of this Project.

https://prod-useast-b.online.tableau.com/t/globaltech/views/ProjectIntelDataCenter_16950609495020/Questions


Onceyou’vepublishedyour TableauWorkbook, paste theShare Link in thebox
below.

Note:Your share linkmustbeginwith:
https://prod-useast-b.online.tableau.com/#/site/globaltech/workbooks/...

https://prod-useast-b.online.tableau.com/#/site/globaltech/w
orkbooks/1264286?:origin=card_share_link

Continue topost your answers in theprovidedboxes: purple boxes for your
visualizations, andblueboxes for text-basedanswers.

A. On the “NetProduction” sheet, create abar chart of netproduction , by
region. Sort thechart indescendingorder, from tallest to smallest.

The net energyproduced is calculatedby subtracting the total energy
demand from the total energygeneration. This is alreadycreated in thefield
called Net Production.

https://prod-useast-b.online.tableau.com/#/site/globaltech/workbooks/1264286?:origin=card_share_link
https://prod-useast-b.online.tableau.com/#/site/globaltech/workbooks/1264286?:origin=card_share_link


B. Next, on the “RenewableEnergy” sheet, create abar chart illustratingwhich
regionsgenerate thegreatest percentageof renewableenergy.

HINT: In Tableau, youhaveafieldcalled Percent Renewable Energy

.
Create abar chart in descendingorder of regionswith themost renewable
energypercentage.



C. On the “EnergySourcebyRegion” sheet, create a line chart of theenergy
generated for eachenergy source (fossil fuels& renewableenergy) at the
weeklydate level. Addafilter for the region to your chart.

For this chart, youwill use the energy_by_sourcedataset loaded into your
Tableauworkbook

D. On the “EnergybyState” sheet create abar chart of the total energy
generatedbyeach state andenergy type.Color thebarsbyenergy type.
Includea regionfilter in your chart to reduce theamountofbars shown.



For this chart youwill use the power_plant_energydataset that youcreated.
Youcan select thedata source in the upper left handcolumn in Tableau.

— Task 5: Communicating Results
Yourmanagerwants you to share the visualizations youcreated in Task3with the
Sustainability team for visibility. Shehascreatedadashboardwith your
visualizations (see the “Dashboard” sheet in Tableau) andhas askedyou towrite a
short paragraphexplainingwhich region you recommend that the next data center
bebuilt.

A. In 1−2paragraphs, summarizewhat canbegleaned fromyour visualizations.
What regionand statedoyou think is best andwhy?

Inorder to satisfy Intel’s greenenergypromises, I highly
recommend theyopenanewdatacenter in the stateof
Washington.Of all the states,Washingtonhas thehighest green
energy to fossil fuel production ratio. Thismeans they are
producingmoregreenenergy than non-renewableenergy.



Washington is also agoodchoicegeographically considering the
Intel HQ is inOregon.

On topofbeingoneof the largest producersofgreenenergy,
Washington is directly northofwhere the Intel HQ is located in
Oregon. Thismeans less travel time for employeeswhomayneed
to travel between the two, ultimately reducing theamountof
emissions needed for the journey. Although Texas is the largest
producer ofgreenenergy, they alsoproduce the largest amount
of fossil fuels, and is significantly farther fromHQthan
Washington.Washington is also amajor hub for technology,
especially in Seattle,meaning therewill be a vast pool of
candidates tofill positions.

That’s it! Submit your final project for evaluation, andgocelebrate your
achievement! You just completeda rich, complexdata analysis project
representing real-world levelwork. You’vegained some impressive skills!Well
done, andnever stop learning😀

— Submission
Greatwork completing your Portfolio Project!! To submit your completedproject
file, youwill need todownload /export this document as aPDFand thenupload it to
theMilestone submissionpage. Youcanfind theoption todownloadas aPDF from
theFilemenu in theupper-left corner of theGoogleDoc interface. Triple check the
link to your Tableauworkbook.

Evaluation Rubric



Task Task title Maxpoints

1 EnergyGeneration 50

2 GeneratingaNewTablebyEnergy Type 55

3 AggregatingPowerPlantData 35

4 VisualizingUsing Tableau 40

5 CommunicatingResults 20

TOTALPOINTS: 200

LevelUp

1 Hourly Trends in RenewableEnergy
20


