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	Module Learning Outcomes 
(from module syllabus)

	
Upon the successful completion of this module, the student should be able to demonstrate the ability to:

1. Develop a systematic understanding of the concepts, architecture and technologies required to manage and process Big Data.

2. Critically evaluate the technologies and applications of Big Data.






	
TASK DESCRIPTION



NPTC Power is a fast growing, welsh based power company. We are the leading provider of reliable, flexible and low carbon power units to the UK electricity market.   With a portfolio of over 1GW of small-scale, local thermal power generation and battery storage units, we help keep the country’s electricity system running.
NPTC Power have a contract to supply 700 homes in the Neath Port Talbot area with electricity.  The current project consists of three Bio fuelled units each providing 1GW of electricity per hour.   Each home is fitted with smart meters that record power usage. Usage Data is calculated hourly and at the end of each day uploaded to the NPTC Power systems.    Power demand varies considerably throughout the day and throughout the week, and in different weather conditions. All these elements have an effects on power usage and in-turn demand.
As it stands, all three power units are working to full capacity, irrespective of day, hour or weather conditions.  As a consequence the power units often generate surplus power, incurring extra fuel costs and unnecessary were and tear on the units. In order to reduce costs the manager would like to analyse the data so that they can more accurately predict the days, times when power usage will be low, and therefore turn off some of the power units.  
There are three systems used by NPTC power: 
· Customer Database with customers address postcode, wards etc.
· Smart Meter Data: date address Id, 24 hourly data usage.  
· Weather Data: Daily average temperature, Precipitation.      
All three systems have very different data storage and data formats. As a result the Business analyst has requested that they develop a data warehouse to order to analyse the data and accurately predict times when units can be switched on and off.    
 Using this data you should do the following:
· Design and develop an appropriate data warehouse structure to store the data provided. 
· You should justify all of your design decisions. 
· Upload the data into your data warehouse, documenting the ETL process in a professional manner.
Design, develop and critically evaluate reports that can be run to retrieve and display the
Following data:
· Report: Power usage over time for each day of the week and by hour, highlighting peaks and troughs.
· Tabular Data Report
· Line graph
· Dashboard:  Power usage
· Ward, 
· District, 
· Postcode
· Report: The impact that weather has on power usage
· Rain
· Temperature 
The reports should be appropriately referenced and should include the appropriate tables of contents, tables of figures and tables of tables. Any figures should have titles and identification labels. The document should also be spellchecked and grammar-checked.
The report should be submitted via Turnitin.



	
     STUDENT FEEDBACK FORM



This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.
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	Generic Assessment Criteria 
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills
.
	0
	

	
	
	

	2. Knowledge and Understanding Skills

	10
	7

	Excellent coherent and detailed knowledge and systematic understanding of the principles and theories of current research and scholarship. Clear awareness of challenges to established views and the limitations of the knowledge base.
	
	

	3. Cognitive and Intellectual Skills

	20
	15

	Excellent critical thinking, analysis, synthesis and evaluation. Ability to investigate contradictory or incomplete information and make strong, persuasive, arguments and judgements. Some evidence of independent thought and ability to ‘see beyond the question’, suggesting a grasp of the broader field and wider concepts.
	
	

	
	
	

	4. Practical Application Skills

	60
	45

	An advanced application of a range of methods, materials, tools and techniques.  The context of the application is well considered, and insightful. Can identify complex problems and propose excellent solutions. Innovation and creativity evident.
	
	

	
	
	

	5. Transferable Skills for Life and Professional Practice

	10
	8

	Can communicate professionally confidently and consistently in a suitable format. Work is coherent, very fluent and is presented professionally.  Demonstrates excellent graduate employment skills and an appetite for further development
	
	

	
	
	



	Assessment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	75%

	
	Up to 1 week late (40% Max)
	
	

	
	Over 1 week late (0%)
	
	






Table of Contents
Data Warehouse Construction	2
Gather Requirements	2
Customer Database	2
Street Table Design	2
Address Table Design	2
ERD	3
Smart meter data	3
Weather data	4
Data Modelling Schema	4
Dimension Tables	4
Fact Table	5
Star Schema Diagram	6
Entity Relationship Diagram	6
ETL (Extract, Transform, Load)	7
Temporary Tables	7
Tranform and Load data into dimension tables	7
DimDate (1.1.1)	7
DimDay (1.1.2)	8
DimDayOfWeek (1.1.3)	9
DimDistrict (1.1.4)	9
DimHour (1.1.5)	10
DimHouseNo (1.1.6)	10
DimMonthName (1.1.7)	11
DimMonth (1.1.8)	11
DimPostCode (1.1.9)	11
DimStreet (1.2.0)	11
DimWard (1.2.1)	12
DimYear (1.2.2)	12
tempTblPowerReadings (2.0)	12
tempTblPowerUsageByStreetAndAddress (2.1)	13
tempTblPowerUsagePerHourByStreetAndAddress (2.2)	14
tempTblPrecipitation (2.3)	15
tempTblTemperature (2.4)	16
FactWeatherPrecipitation (3.1)	17
FactWeatherTemperature (3.2)	17
FactPowerReadings (3.3)	17


[bookmark: _Toc29544331][bookmark: _Toc38192548]Data Warehouse Construction
[bookmark: _Toc29544332][bookmark: _Toc38192549]Gather Requirements
There are currently three systems, A customer database containing addresses and other such data on customers, a dataset of smart meter records including 24 hourly usages for each address, and finally weather data showing the daily averages 	 of temperature and precipitation and other such climate data.
Having acquired the data, the first step is to see what data is present, what can be useful to us to keep therefore giving us an idea on what sort of schema we need to build.
[bookmark: _Toc29544333][bookmark: _Toc38192550]Customer Database
This database is stored on an access database (accdb) format. Consists of two tables, Address and Street. 
[bookmark: _Toc38192551]Street Table Design
The Street table consists of the following data : 

	Column
	Data Type
	Precision/Field Size

	StreetID
	Number
	· Long Integer

	Street
	Text
	100

	Postcode
	Text
	20

	District
	Text
	50

	Ward
	Text
	50

	Postcode district
	Text
	50



There are no primary keys set up in this table.
[bookmark: _Toc38192552]Address Table Design
The street table consists of the following data : 

	Column
	Data Type
	Precision/Field Size

	AddressID
	Number
	· Long Integer

	StreetID
	Number
	· Long Integer

	NouseNo
	Number
	· Double



There are no primary keys nor foreign keys set up in this table. There is also a spelling mistake in this table which is “NouseNo” which should be “HouseNo”. This would have to be taken into account for  in order to maintain the integrity of the ETL process.
[bookmark: _Toc38192553]ERD
As the database stands, having already established that there are no primary or foreign keys established, it is easy to assume that there are no relationships set up for this database, a quick glance at the databases’ relationships tool confirms this. However, from the setup of each table, it can be inferred that a relational design was intended and relationships should have been set up : Street ID from the Street table is referenced in the Address table, so setting StreetID  as a foreign key in Address table and as a primary key in the Street table and setting up a One to Many relationship between them would be ideal (One Street to Many Addresses).
[bookmark: _Toc29544334][bookmark: _Toc38192554]Smart meter data
This database is stored on a text file in a CSV format.
The data in this file follows the following schema : 
	Column
	Data Type

	AddressID
	Number

	RDate
	Date/Time

	01:00
	Number

	02:00
	Number

	03:00
	Number

	04:00
	Number

	05:00
	Number

	06:00
	Number

	07:00
	Number

	08:00
	Number

	09:00
	Number

	10:00
	Number

	11:00
	Number

	12:00
	Number

	13:00
	Number

	14:00
	Number

	15:00
	Number

	16:00
	Number

	17:00
	Number

	18:00
	Number

	19:00
	Number

	20:00
	Number

	21:00
	Number

	22:00
	Number

	23:00
	Number

	00:00
	Number

	Postcode
	Text


Each column from 00:00 to 23:00 is used to store a decimal/float value indicating power usage. With no other context to reference these values against, the unit to reference these values by is left up to inference. With the values as low as they and the usage of the typical household appliance never using more than a single MW as well as how many of these devices would  be active at any given time, we can infer that the unit in question would be MW(MegaWatts). The first column is AddressID and we can use this to relate to the Address table from the customer database.
[bookmark: _Toc29544335][bookmark: _Toc38192555]Weather data
This data is split across two separate text files in a CSV format, one to represent temperature data and the other precipitation. After looking at the two files, both possess the same schema and are as follows : 
	Column
	Data Type

	RDate
	Date/Time

	01:00
	Number

	02:00
	Number

	03:00
	Number

	04:00
	Number

	05:00
	Number

	06:00
	Number

	07:00
	Number

	08:00
	Number

	09:00
	Number

	10:00
	Number

	11:00
	Number

	12:00
	Number

	13:00
	Number

	14:00
	Number

	15:00
	Number

	16:00
	Number

	17:00
	Number

	18:00
	Number

	19:00
	Number

	20:00
	Number

	21:00
	Number

	22:00
	Number

	23:00
	Number

	00:00
	Number



The schema contains no reference to an area be it address, street or post code, therefore it is assumed that the data is for the entire area in question which having a look at all the distinct postcode districts would be for SA10~SA13.

[bookmark: _Toc29544336][bookmark: _Toc38192556]Data Modelling Schema
Having established what each system contains and what to expect from them, we can now begin to design a Data Model Schema for the Data Warehouse. We will first construct the dimension tables and finally the fact table.

[bookmark: _Toc38192557]Dimension Tables
We will begin by identifying what data is useful to us to thereby split into dimensions and identify any data to discard thereby not including it in the data warehouse.
From the street table, we can discard the postcode district, as it seems to only be the first 4 letters of the postcode and this can be calculated, we need only cleanse the data of any inaccurate postcodes when importing them.
From the House number we need correct the column from NouseNo to HouseNo. All data from the temperature and rain readings data is required. This being said we can split The data into the following dimensions : 
· DimHouseNo (HouseNoID, HouseNo)
· DimStreet (StreetID, Street)
· DimDistrict (DistrictID, District)
· DimWard (WardID, Ward)
· DimPostCode (PostCodeID, PostCode)
· DimDate (DateID, Date)
· DimDayOfWeek (DayOfWeekID, Day)
· DimDay (DayID, Day)
· DimMonth (MonthID, Month)
· DimMonthName (MonthNameID, MonthName)
· DimYear (YearID, Year)
· DimHour (HourID, Hour)

[bookmark: _Toc38192558]Fact Table
Having established the useful data and dimensions from them, we can now implement these dimensions into fact tables to represent same data that the relational databases were. From the Weather tables we can conclude that the only data that needs to be held is the amount of precipation/temperature for each in hour in a day. The same is true for the smart meter data, however, we must also hold data linking the power usage to a specific location. Having established this, we can construct the following fact tables : 
· FactPowerUsageByAddress (PowerUsageByAddressID, HouseNoID, StreetID, DistrictID, WardID, PostCodeID, DateID, DayOfWeekID, DayID, MonthID, YearID, HourID, PowerUsage)
· FactWeatherPrecipitation (PrecipitationID, DateID, DayOfWeekID, DayID, MonthID, YearID, HourID, Precipitation)
· FactWeatherTemperature (TemperatureID, DateID, DayOfWeekID, DayID, MonthID, YearID, HourID, Temperature)

[bookmark: _Toc38192559]Star Schema Diagram
The following diagram is a Star Schema diagram showing the Fact and Dimension tables and how they are connected.[image: ]


















[bookmark: _Toc38192560]Entity Relationship Diagram
The following diagram is an ERD showing each entity and how they are related. All of the following relationships are One-To-Many thereby implying that each Dimension can exist in many facts.
[image: ]
[bookmark: _Toc29544337][bookmark: _Toc38192561]ETL (Extract, Transform, Load)
Data has been exported from the customer database and stored as a CSV, this data will be loaded into the environment as temporary tables prefixed with temp, once data has been transformed and loaded into the dimension and fact tables, these temp tables would await deletion as they are redundant to keep on hand. 
An access version has also been constructed for reviewal purposes so that you can see how the system would exist following this design and executing these queries. The queries that have been used for the access database are saved within the access database file, and may have been slightly changed by access upon saving it, rendering it slightly unreadable, for a more readable version of the queries, a file named Access Queries.sql has also been uploaded which can be opened with any text editor. These queries are very similar to the ones that will be discussed below, with the modification of swapping out SQL-transact functions for ms-access functions as well as the limitation on how ms-access handles joins whereby you cannot have multiple joins in succession, therefore the joins for ms-access are nested.
[bookmark: _Toc38192562]Temporary Tables
The temporary tables are as follows: 
· tempTblPowerReadings
· tempTblWeatherReadingsTemp
· tempTblWeatherReadingsRain
· tempTblAddress
· tempTblStreet

[bookmark: _Toc38192563]Tranform and Load data into dimension tables
From this point forth, SQL queries will prepare data for loading into dimension tables, if any corrections to data is required, they will take place during this phase. All queries executed in the following phases are available in the SQLServer Queries sub-folder uploaded with this document and can be reviewed there.


[bookmark: _Toc38192564]DimDate (1.1.1)
Date is extracted from every single temp table containing an RDate column in an unionised select statement, converted into dd/mm/yyyy format and inserted into this dimension.
[image: ]

[bookmark: _Toc38192565]DimDay (1.1.2)
The query for this dimension is very much the same as the previous for DimDate however, here the dates are converted into dd format, rather than dd/mm/yyyy.

[image: ]




[bookmark: _Toc38192566]DimDayOfWeek (1.1.3)
For this dimension, we take every date from the PowerReadings temp table and convert it into a dddd format, which reads the day in English. This data is loaded into this dimension.
[image: ]

[bookmark: _Toc38192567]DimDistrict (1.1.4)
For this dimension, we take the data straight from the street temporary table and load it into this dimension.
[image: ]

















[bookmark: _Toc38192568]DimHour (1.1.5)
For this dimension, we manually generate 00:00 ~ 23:00 through a unionised select statement from any valid table and load this data into DimHour.
[image: ]

[bookmark: _Toc38192569]DimHouseNo (1.1.6)
For this dimension, we load all of the NouseNo columns from the address temp table into DimHouseNo.
[image: ]


[bookmark: _Toc38192570]DimMonthName (1.1.7)
This query works similar to the one for DimDay and DimDate however, here we convert the data into MMMM which is the English month name and load it into DimMonthName.
[image: ]
[bookmark: _Toc38192571]DimMonth (1.1.8)
This query is identical to DimMonthName however, data is converted into MM which is the month portion of a dd/mm/yyyy date and is loaded into DimMonth.
[image: ]
[bookmark: _Toc38192572]DimPostCode (1.1.9)
For this dimension, we take every postcode district, add a space, and take the second half of the post code column, for it has been observed that first half of the postcodes often mismatch against the postcode district. This data is then loaded into DimPostCode.
[image: ]
[bookmark: _Toc38192573]DimStreet (1.2.0)
For this dimension, we yet again strip out the street column from the street temp table and load it directly into this dimension.
[image: ]
[bookmark: _Toc38192574]DimWard (1.2.1)
For this dimesion, all Wards from the street temp table are loaded directly into the Wards table with no changes made.
[image: ]
[bookmark: _Toc38192575]DimYear (1.2.2)
This dimension has data loaded into it the same as the previous date relevant dimensions, however, as expected, the data is first converted into long year format (yyyy).
[image: ]

[bookmark: _Toc38192576]tempTblPowerReadings (2.0)
It has been observed that the postcode column present in this table is not only null, but can also cause complications in later queries, in order to simplify the later queries, this column is dropped.
[image: ]







[bookmark: _Toc38192577]tempTblPowerUsageByStreetAndAddress (2.1)
This table and the following temp tables marked as part of step 2 are generated in preparation for loading into a fact table later on whilst simplifying its’  query.  The purpose of this table is to aggregate power readings, the relevant street and address into a single temporary table

[image: ]




















[bookmark: _Toc38192578]tempTblPowerUsagePerHourByStreetAndAddress (2.2)
The data merged into this table is to display the power usage per hour for every address as well as supporting street/address data. The data is retrieved from tempTblPowerUsageByStreetAndAddress and is unionised for every hour. The following figure shows only 4 hours. The full query can be found in the relevant file in the SQLServer queries folder attached with this document.
[image: ]









[bookmark: _Toc38192579]tempTblPrecipitation (2.3)
The data merged in this table consists of the precipitation unionised by every hour of the day, likewise to the previous query, it is lengthy, however the following figure below only shows 4 hours’ worth of unions.

[image: ]






[bookmark: _Toc38192580]tempTblTemperature (2.4)
The data present here is similar to that of the previous query for precipitation, however, aggregated here is temperature data instead. Again, only 4 hours with of unions are displayed in the figure beneath.
[image: ]







[bookmark: _Toc38192581]FactWeatherPrecipitation (3.1)
For this fact table, all data from relevant temp tables are matched against their relevant dimension tables within the joins of the inner select and the ID’s are then loaded into the fact table.

[image: ]

[bookmark: _Toc38192582]FactWeatherTemperature (3.2)
The same action as previous is executed yet again for this fact table, however, temperature is substituted in place of precipitation.

[image: ]

[bookmark: _Toc38192583]FactPowerReadings (3.3)
For this fact table, all data from every Dimension table is mapped against the data from the temp tables and the ID’s are then loaded into the fact table.

[image: ]

This hereby concludes the creation of the data warehouse comprised of 3 Fact tables and 12 dimension tables.

Reports and dashboard
Following the creation of the data warehouse, we can create reports and a small dashboard that can be used for analytical purposes of any kind. Due to the nature of the way data is stored, little to no data is calculated during the runtime of these reports/dashboards, as such querying such large amounts of data will/should occur faster than a traditional relational database as the data is available on an on demand basis, where the data is sitting only one join away.
These reports have also been uploaded alongside this document and are accessible in the Reports folder within the Reports.sln solution file for Visual Studio 2019. SSRS projects must first be installed to visual studio to allow the creation/opening of these solution files. NOTE: it is unlikely that these reports can be executed without the data being present and data source changed.

Power Usage Tabular Report
This report is intended to allow the analyst to view peaks and troughs of power usage from day to day, accompanied by another report showing the same data on an hourly basis, however, the report that has been designed and developed possess both types of data and allow the analyst to drill down on a day of interest to see the hourly power usage. The Date and Day of week columns are sortable.
[image: ]

After selecting the + icon which denotes a drilldown capable row, we can see the hourly power usage of the selected day.

[image: ]
After reviewing this report, it has been observed that Wednesdays seem to be hotspots and the high-peaks for power usage, as well as the hours between 16:00 ~ 19:00, the troughs for power usage are the early hours of the morning, whilst morning through lunchtime sees an increased usage of power. Most would have assumed that weekends would have the higher power usage due to a greater amount of people being home from work, however this report clearly disproves this statement.

Power Usage Line Graphs
Two line graphs from this data have been developed, one of which shows the power usage by day whilst the other displays it by hour.
Power Usage by Day
This report requires the analyst to select a month to review, only months where data exist are selectable : 
[image: ]
After selecting a month, the graph will be visible below denoting power usage across all days that data is available. 
[image: ]

After reviewing this graph, it can be deduced that there is a clear pattern on a weekly basis with not much deviation.















Power Usage by Hour
This report, much like the previous, requires the analyst to select a day from a list of available dates where data exists.
[image: ]
[image: ]
Looking at this graph makes it easier to see a pattern in the power usage that took us a while of looking through the tabular report to discover : power usage peaks in the evening, troughs in the early mornings and is somewhat increased in usage from morning through to lunch. These graphs make for an excellent resource when attempting to identify patterns and behaviours in data. One improvement to this graph could be the addition of a weeks’ worth of power usage on different lines to check for variation in usage from day to day.

Power Usage VS Rainfall by Day Report
For this report, we wish to identify how rainfall might be affecting power usage. To achieve this, both a tabular report and visual representation (line graphs) have been provided. This should allow for easy identification of any patterns.
[image: ]
After reviewing the above report, it can be easily seen by the provided graphs that there is a spike in precipitation on the 16th of January, after inspecting the data for the 16th, both on the power usage graph and tabular row for the given date, there is no deviation from what seems to be usual for Wednesdays (the weekly pattern on power usage is unchanged).

Power Usage VS Temperature by Day Report
For this report, we wish to identify how temperature might be affecting power usage. We achieve this the same way we do with rainfall, two graphs and a tabular report.

[image: ]
At first glance, we can immediately notice a sudden drop in temperature on the 23rd of January. However, no significant change has been made to the weekly pattern however there is a slight decline in power usage for the given date compared to the previous weeks. The temperature drop does not coincide with the rainfall from the previous report. 
One would expect power usage to be at an increase on cold days due to the usage of central heating, however, yet again, we are proven incorrect by this data. This and the previous rainfall report make for a tremendous asset in discerning this information as not only can we visually identify patterns but also see the exact figures on demand with the report beneath.

Power Usage Dashboard
[image: ]
The main screen of the dashboard consists of three graphs, displaying power usage for each ward, district and post code. These elements are clickable as is expected of dashboards and will take you to a more specific report to see a more in-depth representation of the data. 
Naturally, the reports you are redirected to are all tabular reports as it is expected that you would be more interested in figures than patterns if you have drilled down. All of the drill down reports also have parameters that the analyst can select/choose to quickly change their selection or make an initial selection if they find themselves on that report by mistake rather than on the home-page of the dashboard.

Drilling down on Ward (Sandfields west)
After drilling down on Sandfields west, we are presented with the exact data that is feeding this element.
[image: ]
Due to the highlighting and underlining of the power usage figure, it is made clear that we can drill down further by clicking this figure.

This would lead us to a report of Sandfields west’s power usage for every given day that data exists for Sandfields west.
[image: ]

Yet again, we have the option to drill down.
Doing so, will display a report of power usage for this ward and the date selected and all the houses that have used power in this ward.
[image: ]
Yet again, we are able to drill down to see the power usage for this house on the given day. This would show us the hourly power usage of this house.
[image: ]

Drilling down on district (Sandfields estate)
The design for the following drilldowns follows the same pattern as previous, whereby you go from district-wide report to a daily report to a report of all houses in the district to then an hourly report of the selected house. As such, no further comments will be made on the following reports as they are extremely similar to the previous.

[image: ]
 [image: ]
[image: ]

[image: ]

Drill down on postcode (sa13)
Much like the previous section, no further comments will be made on the following figures as the reports are extremely similar.
[image: ]
[image: ]
[image: ]
[image: ]
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FROM
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UNION
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FROM
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UNION
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FROM
tempTblWeatherReadingsTemp
) AS Mainuery
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INSERT INTO DimDayOfWesk ( DayOfiieek )
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FROM tempTblPowerReadings

1

) AS Dayofweek

DimDayOfWeek





image8.png
INSERT INTO DimDistrict
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INSERT INTO DimfouselNo
SELECT DISTINCT CAST(vempTblAddress.Nouselo AS FLOAT) AS HouselNo
FROM tempTblAddress;

> DimHouseNo
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INSERT INTO DimonthName
SELECT DISTINCT FORMAT (CONVERT (DATETIME, SubQuery.UnigueDate, o
FROM (SELECT DISTINCT

tempTblPowerReadings.RDate AS UnigueDate
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tempTblPowerReadings

UNION
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UNION

SELECT DISTINCT
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FROM
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INSERT INTO Dimonth
SELECT DISTINCT Format (CONVERT (DATETIME, SubQuery.UniqueDate, 103), 'M4’) AS [Month]
FROM (SELECT DISTINCT
tempTblPowerReadings.RDate AS UnigueDate
FROM
tempTblPowerReadings

UNION

SELECT DISTINCT
tempTblWeatherReadingsRain.RDate AS UnigqueDate DimMonth
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tempTblWeatherReadingsRain

UNION

SELECT DISTINCT
tempIblWeatherReadingsTenp.RDate AS UniqueDate
FROM
tempTblWeatherReadingsTenmp
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INSERT INTO DimStreet
SELECT DISTINCT tempTblStreet.Street AS Street
FROM tempTblScreet:
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INSERT INTO DimWard
SELECT DISTINCT tempTblStreet.Ward AS Ward
FROM tempTplscreet:

DimWard
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INSERT INTO DimYear
SELECT DISTINCT Format (CONVERT (DATETIME, SubQuery.UnigueDate, 103), 'iviv') AS [Year]
FROM (SELECT DISTINCT

tempTblPowerReadings.RDate AS UnigueDate
FROM

tempTblPowerReadings

UNION

SELECT DISTINCT

tempTblWeatherReadingsRain.RDate AS UniqueDate .
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UNION

SELECT DISTINCT
tempIblWeatherReadingsTenp.RDate AS UniqueDate
FROM
tempTblWeatherReadingsTenmp
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ALTER TABLE tempTblPowerReadings
DROP COLUMN Postcode;
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UNION
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SELECT DISTINCT * INTO tempTblPrecipitacion
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FROM
tempTblWeatherReadingsRain
AS SubQuery

UNION
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SELECT DISTINCT * INTO tempTblTemperature
FROM (SELECT DISTINCT
RDate,
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FROM
tempTblWeatherReadingsTemp
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UNION
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UNION
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UNION
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FROM
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LEFT JOIN
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LEFT JOIN
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INSERT INTO
FactieatherTemperature
SELECT DISTINCT
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LEFT JOIN
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Power Usage Tabular Report

Power Usage

Date Day OfWeek | Hour
07/01/2019 Monday
08/01/2019 Tuesday
09/01/2019 Wednesday
10/01/2019 Thursday
11/01/2019 Friday
12/01/2019 Saturday
13/01/2019 Sunday
14/01/2019 Monday
15/01/2019 Tuesday
16/01/2019 Wednesday
17/01/2019 Thursday
18/01/2019 Friday
19/01/2019 Saturday
20/01/2019 Sunday
21/01/2019 Monday
22/01/2019 Tuesday
23/01/2019 Wednesday
24/01/2019 Thursday
25/01/2019 Friday
26/01/2019 Saturday
2710112019 Sunday
28/01/2019 Monday
29/01/2019 Tuesday
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Power Usage VS Rainfall By Day Report
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Power Usage VS Temperature By Day Report
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Power Usage By Ward
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Power Usage by Ward and by Date

Date Ward Power Usage
07/01/2019 Sandfields West 2997437
08/01/2019 Sandfields West 2050119
09/01/2019 Sandfields West 444772
10/01/2019 Sandfields West 207437
11/01/2019 Sandfields West 2270066
12/01/2019 Sandfields West 234647
13/01/2019 Sandfields West 2410958
14/01/2019 Sandfields West 33066.29
15/01/2019 Sandfields West 20638 86
16/01/2019 Sandfields West 44494 59
17/01/2019 Sandfields West 20616.02
18/01/2019 Sandfields West 2278029
19/01/2019 Sandfields West 23614.07
20/01/2019 Sandfields West 24037.03
21/01/2019 Sandfields West 300345
22/01/2019 Sandfields West 20587 .42
23/01/2019 Sandfields West 3543594
24/01/2019 Sandfields West 4120647
25/01/2019 Sandfields West 2275594
26/01/2019 Sandfields West 2353283
2710112019 Sandfields West 2404875
28/01/2019 ‘Sandfields West 30039.16





image36.png
Power Usage Details by Ward and by Date
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Power Usage Details by House and by Date

Date T Tour Ward District. Siret TouseNo 7| PosiCods | PowerUsage
Teoiz018 w00 Sandteids West Sandteis Estte Coloma Way 0 A 606 3
cantzots ) Sandtelds West Sandteis Estte Colois way i Sara a6 Teo
catzots 20 Sandteits west Sondteis Estate Caloia way i sara 606 278
cetzots 00 Sandteits west Sondteis Estate Coloisl way i sarze06 297
cantzots 000 Sandtelds West Sandteis Estte Coloia way i Sarae06 2
centzots os00 Sandtelds West Sondtels Estate Colois way i Sarze06 27
catzots 600 Sandteits west Sondteis Estate Caloia way i sara 606 2%
cetzots o0 Sandteits west Sondteis Estate Coloisl way i sarze06 a3
cantzots ) Sandtelds West Sandteis Estte Coloia way i Sarae06 e
centzots w00 Sandtelds West Sondtels Estate Colois way i Sarze06 s67
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catzots 1800 Sandteits west Sondteis Estate Caloia way i sara 606 2180
cetzots 1500 Sandteits west Sondteis Estate Coloisl way i sarze06 227
cantzots 2000 Sandtelds West Sandteis Estte Coloia way i Sarae06 23
centzots 20 Sandtelds West Sondtels Estate Colois way i Sarze06 e
cetzots 2200 Sandteits West Sandteis Estate Colois way i sarae06 13
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Power Usage By District By Date

Date District s PowerUsage
07/01/2019 Sandfields Estate 60091.18
08/01/2019 Sandfields Estate 4127876
09/01/2019 Sandfields Estate 88993 32
10/01/2019 Sandfields Estate 41407.33
11/01/2019 Sandfields Estate 4561917
12/01/2019 Sandfields Estate 47246 44
13/01/2019 Sandfields Estate 48339 39
14/01/2019 Sandfields Estate 66258 52
15/01/2019 Sandfields Estate 4129156
16/01/2019 Sandfields Estate 8913921
17/01/2019 Sandfields Estate 4132548
18/01/2019 Sandfields Estate 45642.76
19/01/2019 Sandfields Estate 4728023
20/01/2019 Sandfields Estate 4831178
21/01/2019 Sandfields Estate 60176.87
22/01/2019 Sandfields Estate 41296 99
23/01/2019 Sandfields Estate 7122845
24/01/2019 Sandfields Estate 82251.49
25/01/2019 Sandfields Estate 454535
26/01/2019 Sandfields Estate 4733478
2710112019 Sandfields Estate 4832878
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Power Usage Details by District and by Date
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Power Usage Details by House and by Date

Date Hour Ward Distiict 5 Street House No PostCode -] PowerUsage
09012019 0000 ‘Sandfeks East ‘Sandfekds Estate. Beekman Road 14 SAt36a0 =3
os1r2019 o100 ‘Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3zan 248
os12019 0200 ‘Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3za0 251
oa12019 0300 Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3za0 268
os1r2019 0400 ‘Sandfekds East ‘Sandfelds Estate. Beekman Road 1 sat3zan 2%
oa012019 0500 Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3zan 7
os12019 0600 ‘Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3za0 23
oa12019 o700 Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3za0 457
os1r2019 0500 ‘Sandfekds East ‘Sandfelds Estate. Beekman Road 1 sat3zan s45
oa012019 0900 Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3zan 1216
oa12019 10:00 Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3za0 sS4t
os1r2019 1100 ‘Sandfekds East ‘Sandfelds Estate. Beekman Road 1 sat3zan 711
oan12019 1200 Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3zan 1431
os1r2019 1300 ‘Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3zan 1485
os12019 1400 ‘Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3za0 244
oa12019 15:00 Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3za0 24
os1r2019 16:00 ‘Sandfekds East ‘Sandfelds Estate. Beekman Road 1 sat3zan 4108
oa012019 1700 Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3zan 2788
os12019 1800 ‘Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3za0 £
oa12019 18:00 Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3za0 18.46
os1r2019 2000 ‘Sandfekds East ‘Sandfelds Estate. Beekman Road 1 sat3zan 208
oa012019 20 Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3zan 262
os12019 20 ‘Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3za0 167
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Power Usage By Post Code

Post Code B Power Usage ]
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Power Usage by Post Code and by Date

Date s Post Code : Power Usage :
07/01/2019 SA13 6009118
08/01/2019 SA13 4127876
09/01/2019 SA13 88993 32
10/01/2019 SA13 4140733
11/01/2019 SA13 4561917
12/01/2019 SA13 47246.44
13/01/2019. SA13 4833939
14/01/2019 SA13 £6258.52
15/01/2019. SA13 4129156
16/01/2019. SA13 8913921
17/01/2019 SA13 4132548
18/01/2019. SA13 4564276
19/01/2019. SA13 4728023
20/01/2019 SA13 4831178
21/01/2019 SA13 60176.87
22/01/2019 SA13 41296.99
23/01/2019 SA13 7122845
24/01/2019 SA13 8225149
25/01/2019 SA13 454535
26/01/2019 SA13 4733478

27/01/2019 SA13 4832878
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Power Usage Details by Post Code and by Date

Date Ward Distiict Street House No PostCode PowerUsage
09012019 ‘Sandfeks East ‘Sandfekds Estate. Beekman Road & Sa13800 X
091012019 Sandiekss East Sandielss Estate. Beekman Road & sa13800 21678
os1r2019 ‘Sandfekds East ‘Sandfelds Estate. Beekman Road 3 sa13s00 22
oa012019 Sandfekds East ‘Sandfekds Estate. Beekman Road i} sa13s00 21231
oa12019 Sandiekss East Sandielss Estate. Beekman Road B sa13800 2%78
os1r2019 ‘Sandfekds East ‘Sandfelds Estate. Beekman Road z sa13s00 2857
090012019 Sandiiekss East Sandielss Estate. Beekman Road 0 sa13s00 2318
os1r2019 ‘Sandfekds East ‘Sandfekds Estate. Beekman Road 4 sa13s00 21037
os12019 Sandiekss East ‘Sandieiss Estate. Beekman Road B sa13s00 2032
091012019 Sandiekss East Sandielss Estate. Beekman Road L sa13800 21884
os1r2019 ‘Sandfekds East ‘Sandfelds Estate. Beekman Road 2 sa13s00 2083
09012019 Sandiekss East ‘Sandielss Estate. Beekman Road 5 sa13s00 20417
os12019 ‘Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sa13s00 223
091012019 Sandiekss East Sandielss Estate. Beekman Road 2 sa13s00 21758
os1r2019 ‘Sandfekds East ‘Sandfelds Estate. Beskman Way 3 sa13600 2624
oa012019 Sandfekds East ‘Sandfekds Estate. Beskman Way 4 sa13600 21859
oa12019 Sandfekds East ‘Sandfekds Estate. Beskman Way L sa13600 20183
os1r2019 ‘Sandfekds East ‘Sandfelds Estate. Beskman Way 2 sa13600 22088
oan12019 Sandiiekss East Sandielss Estate. BrarClose. 7 SA1380E 272
os1r2019 ‘Sandfekds East ‘Sandfekds Estate. Brar Close. & SA1380E 27
09012019 Sandiekss East ‘Sandieiss Estate. BrarClose. 3 SA1380E 19355
091012019 Sandiekss East Sandielss Estate. Brar Close. n SA1380E 18917
os1r2019 ‘Sandfekds East ‘Sandfelds Estate. Brar Close. F SA1380E 22808
09012019 Sandiekss East ‘Sandielss Estate. BrarClose z SA1380E 20857
os12019 ‘Sandfekds East ‘Sandfekds Estate. BrarClose. 0 SA1380E 21589
oa12019 Sandiekss East Sandielss Estate. Brar Close. 4 SA1380E 2328
os1r2019 ‘Sandfekds East ‘Sandfelds Estate. Brar Close. ) SA1380E 20352
oa012019 Sandfekds East ‘Sandfekds Estate. BrarClose 1 SA1380E 21288
oa12019 Sandiekss East Sandielss Estate. Brar Close. 2 SA1380E 20864
080012019 ‘Sandfields East ‘Sandfields Estate Briar Close B SA1380E 21177
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Power Usage Details by House and by Date

Date Hour Ward Distiict 5 Street House No PostCode -] PowerUsage
09012019 0000 ‘Sandfeks East ‘Sandfekds Estate. Beekman Road 14 SAt36a0 =3
os1r2019 o100 ‘Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3zan 248
os12019 0200 ‘Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3za0 251
oa12019 0300 Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3za0 268
os1r2019 0400 ‘Sandfekds East ‘Sandfelds Estate. Beekman Road 1 sat3zan 2%
oa012019 0500 Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3zan 7
os12019 0600 ‘Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3za0 23
oa12019 o700 Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3za0 457
os1r2019 0500 ‘Sandfekds East ‘Sandfelds Estate. Beekman Road 1 sat3zan s45
oa012019 0900 Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3zan 1216
oa12019 10:00 Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3za0 sS4t
os1r2019 1100 ‘Sandfekds East ‘Sandfelds Estate. Beekman Road 1 sat3zan 711
oan12019 1200 Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3zan 1431
os1r2019 1300 ‘Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3zan 1485
os12019 1400 ‘Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3za0 244
oa12019 15:00 Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3za0 24
os1r2019 16:00 ‘Sandfekds East ‘Sandfelds Estate. Beekman Road 1 sat3zan 4108
oa012019 1700 Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3zan 2788
os12019 1800 ‘Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3za0 £
oa12019 18:00 Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3za0 18.46
os1r2019 2000 ‘Sandfekds East ‘Sandfelds Estate. Beekman Road 1 sat3zan 208
oa012019 20 Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3zan 262
os12019 20 ‘Sandfekds East ‘Sandfekds Estate. Beekman Road 1 sat3za0 167
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