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Introduction
The CET (Cost Effectiveness Tool) provides users a robust SQL-Server based application for calculating the cost-effectiveness of energy efficiency measures, programs and portfolios in California. This user manual discusses the installation of the Desktop version of the CET, including requirements, installation, running the CET from the Desktop, installing the CET on other servers, connecting to other data sources, running the CET in SQL Server, Tracking Jobs, Outputs, and Validation. Appendices include sections on Sample SQL Scripts, Database Objects, Utilities, and Troubleshooting. 
[bookmark: _Toc426918058]Requirements
1. Microsoft .Net 4.0 or higher
The CET desktop tool is using Microsoft’s .Net framework and it is one of the prerequisites for running the tool. If prompted, the .Net framework can be installed from Microsoft’s site or from CET installation folder at C:\Users\YourUsername\AppData\Roaming\CPUC\Prerequisites folder.
2. Access Database Engine
If you are using the CET Excel template to import the data, then the tool uses Microsoft’s Access database engine. When you run the program, the tool will check for the existence of Access Database Engine and installs if it is not found.
3. Microsoft SQL Server 2014 Express Local DB
The CET tool uses SQL Local DB database to store the data. If the Local DB is not preset in your system, while launching the CET tool the system will launch the SQL Local DB and installs in your system
[bookmark: _Toc426918059]Installation
After the setup program is downloaded and unzipped, run the setup program and follow the on-screen instructions. For issues during installation, please see the troubleshooting section of the Appendix. 
Note: the default version of the CET tool is 32 bit which is compatible with the 32 bit edition of Office products. Typically, Microsoft Office is installed as 32 bit. However, there is a 64 bit version of the CET desktop available for users who have the 64 bit edition of Microsoft Office. If you have Office 64 bit, please contact the CET administrator.
[bookmark: _Toc426918060]Running the CET from the Desktop
There are four ways to import/process source data with the CET Desktop. The data source is determined by the Source Type drop down. The four options are:
1. CET Excel Input Template. 
a. Choose Source Type CET Input Template (Excel)
b. Enter a job description if desired 
c. Navigate to the source file 
d. Click “Run Job..."
2. CET Access Input Template. 
a. Choose Source Type CET Data Transfer Tool (Access)
b. Enter a job description if desired 
c. Navigate to the source file 
d. Click “Run Job..."


Input templates are available in the C:\Users\YourUserName\AppData\Roaming\CPUC\InputTemplate\ folder. The input template has one tab for program level costs and one for measure level input data. A third tab shows mapping between the E3 calculator and the CET.
A few sample input templates are provided in the C:\Users\YourUserName\AppData\Roaming\CPUC\SampleInputFiles\ folder.
3. CET Server Database – same input fields as the Excel and Access templates but the table lives in the sql database environment
a. Choose Source Type CET Database
b. Enter a job description if desired 
c. Choose the Database and tables where the data are stored
d. Click “Run Job..."
e. 
4. CET Server Database (EDFilled format) – input fields that match the Energy Division’s internal sql database called the EDFilled Format 
a. Choose Source Type CET Database (EDFilled Format)
b. Enter a job description if desired 
c. Choose the Database and tables where the data are stored
d. Click “Run Job..."

The CET Server Database is the same format as the Excel and Access templates, so it is possible to manually import data files into SQL Server and run cost effectiveness on them.

If either database source type option is selected, you will be prompted to choose the database, program table, and measure table. Tables can be either tables or views. The database can be any database on the SQL Server instance where the CET is connected (i.e., the source database does not have to be the CET database). There are no name requirements for the input tables, but the format of the program cost table should be the same as the ProgramCost table and the measure table format should be either the CETInput or EDFilled formats. Sample data sets in the CET_Local database are CETInput_SampleData and EDFilled_SampleData.

Views can also be used as the input tables. A sample view included in the CET_Local database is EDFilledvw. 

Note: the ProgramCost table is pre-populated with 2013-14 programs and costs as of Q8. 
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Every time a CET run is done the information on the job is stored in the CETJobs table and assigned a unique JobID. The JobID is used in all output tables to track the output associated with that run. This data can be viewed from the Job Status tab within the tool.  The information stored in the CETJobs table includes:
· JobID
· Description
· User
· Start time
· Duration
· Number of rows processed
· Database, program table, measure table
· Status (in process, completed, completed with warnings, failed)
· Detail status including number of validation messages
[bookmark: _Toc426918062]Results
The results from the cost effectiveness runs can be seen on the Job & Program Results tab or the Measure Results tab.  The Job & Program Results tab show the job level, PA level, and Program level benefits, costs, TRC, PAC, First Year savings, Lifecycle Savings, COX and NOX.  These results can be viewed at the Measure level on the Measure Results tab.
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The measure-level primary results from the last CET run are contained in four outputs tables within the sql database:
· OutputCE
· OutputCost
· OutputSavings
· OutputEmissions
This data can be output to Excel or Access using the instructions for outputting to Excel or Access.
CET results are persisted, by JobID, in these tables within the sql database:
· SavedCE
· SavedCost
· SavedSavings
· SavedEmissions
A list of output fields and their mapping to the E3 calculator are listed in Appendix O.

Other output from the CET includes:
· CETJobs – tracks information on each run
· SavedValidation – persists by JobID validation results from ValidateInput and ValidateOutput stored procedures
· SavedInput – persists input data by JobID that can be used to filter results, for example on Climate Zone or a DataField which can be a flag or foreign key. The fields include:
[bookmark: _Toc426918064]Validation
Validation results are displayed in the Validation tab of the Desktop and in the Validation Summary and Validation tabs of the results files.
[bookmark: _Toc426918065]Saving Output to Excel and Access
Results can be downloaded into Excel and Access from the menu Download menu item. Excel is appropriate for data sets of approximately up to 200,000 measures. It is possible to download results from jobs that contain up to 1,000,000 records saving to Access. If a job contains more than a million records, results can be manually exported to Access using SQL Server Export Wizard. 
Note: currently, to save results to Access the bit-version of Microsoft Office must be the same as the bit-version of SQL Server. If SQL Server is 64-bit, the bit-version of Microsoft Office should be 64-bit.
[bookmark: _Toc426918066]Installing the CET Database on another Instance or Remote Server
During installation, the compact version of SQL Server gets installed on the computer. This version does not include Client Tools such as SQL Server Management Studio, which allows the user to query the database directly, export and import data, and perform maintenance operations such as backing up the database. If you have SQL Server installed, then you can connect to the instance of SQL Server that is installed on the computer:
(LocalDB)\MSSQLLocalDB. 
If you do not have SQL Server, then it is possible to download a free version of SQL Server Express with Client Tools here: http://www.microsoft.com/en-us/server-cloud/Products/sql-server-editions/sql-server-express.aspx . This allows the user to explore database objects, query tables, run the CET in the database, import and export data, and backup the database.
During installation, a local database called CET_Local is installed on your computer. It is possible to run the CET database engine on another instance of SQL Server on your computer or on a remote server. 
The CET database can be deployed to another instance or server as follows:
· Download and install SQL Server Express if you do not already have SQL Server
· Copy the CET_Local.zip file included in the C:\Users\<YourUserName>\AppData\Roaming\CET\Database folder to another location, unzip, and ‘Attach’ to another instance of SQL Server. 
· Note: The SQL Server instance account must have permissions to the folder where the mdf and ldf files reside.  It is recommended that the CET_Local mdf and ldf files be copied to the ProgramFiles\<SQL Server Instance>\DATA folder. 

Alternatively, it is possible to back up the CET_Local database and restore to the remote server.
The advantages of connecting to a remote server are:
· If a remote server has more resources than the local computer, there will be performance benefits and depending on the amount of data, a server might be more appropriate 
· If the remote server has source data, it may be easier to work where the data resides
· Other users may not have access to the local computer. A server environment can be shared/used by multiple users.
· The CET on a server can be integrated with other database processes.
· Multiple instances of the CET can be installed for different projects, etc.
Note: there are no name requirements for the CET database. If you migrate to a remote server, you can have multiple CET databases with different name.
[bookmark: _Toc426918067]Connecting to a CET Server from the Desktop
It is possible to connect to a remote CET installed on a remote server from the Desktop
To connect to another CET server (where the CET database is installed), follow these steps. Go to the Settings tab, enter the Server Name, security credentials, and Database name. Click Test Connection to test the connection. Click Save Settings to save the settings.

[image: ]
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Running CET on other Source Databases
Once a connection is made to a CET server, it is possible to connect to any database on the CET Server (the SQL Server instance where the CET database is installed). The same is true for the local SQL Server instance installed during installation of the Desktop. You can create different databases to store input data. 
To connect to a database on a server where the CET is installed, go to the main tab and set the Database (that contains data), the Program Table, and the Measure Table. Note: the calculations will be run in the CET server database determined in the settings tab, but the source of the data will be determined in the main tab, i.e., the source of data is independent of the CET database. There is no problem running off of source data in the CET database or from a separate database. Note: the output will be saved to the CET database.
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The CET can be run from SQL Server by a user from a Query Analyzer window, or called from an automated process such as a stored procedure, SQL script, or Agent job. The CET in the database can process source measure and program data from tables or views in the CET database or another database in the same SQL Server instance. 
The main stored procedure to run the CET is RunDB. Sample code to run the CET on sample data is:
EXEC	CET_Local.[dbo].[RunDB]
		@MeasureTable = 'CET_Local.dbo.CETInput_SampleData',
		@ProgramTable = 'ProgramCost',
		@MEBens = 0.0,
		@MECost = 0.0,
		@Description = 'Sample Data'

To retrieve the JobID for the CET run, the JobID can be declared and retrieved as follows, and then displays the results :
DECLARE @JobID int;
EXEC @JobID = CET_Local.dbo.RunDB 'CET_Local.dbo.CETInput_SampleData', 'ProgramCost',0.0,0.0,'Sample Data'
SELECT * FROM CET_Local.dbo.SavedCE WHERE JobID = @JobID
SELECT * FROM CET_ Local.dbo.SavedSavings WHERE JobID = @JobID
SELECT * FROM CET_ Local.dbo.SavedEmissions WHERE JobID = @JobID
SELECT * FROM CET_Local.dbo.SavedCost WHERE JobID = @JobID
SELECT * FROM CET_Local.dbo.SavedInput WHERE JobID = @JobID
SELECT * FROM CET_Local.dbo.SavedValidation WHERE JobID = @JobID

Note: to run the CET o EDFilled format, use this stored procedure:
EXEC	CET_Local.[dbo].[RunDBEDFilled]

[bookmark: _Toc426918070]Saving Output Results to Access from SQL Server
Results from CET jobs can be saved to the Access CET Results database with the stored procedure SaveJobResultsToAccessDB. There are two required and one optional parameters.
· JobID
· Path to destination CETResults template file.
· Append results (optional). Default is 0 (false). Set to -1 (true) if you want to append results to existing records.

Example 1 saves results from Job 1. All existing records will be deleted before the save:
exec [dbo].[SaveJobResultsToAccessDB] 1, 'C:\Temp\CETResults_SampleData.accdb'

Example 2 appends results to existing results in the file with the Append parameter set to -1 (true):
exec [dbo].[SaveJobResultsToAccessDB] 2, 'C:\Temp\CETResults_SampleData.accdb', -1

[bookmark: _Toc426918071]Optional Fields
There are five fields in the CET Input (from Excel or Access) that are not required to calculate cost effectiveness, but can be used to store useful information, flags, or foreign keys. These fields are not used for calculations, so anything can be stored in them without impacting results. The fields are:
· ProgramName. This is not used for calculations but may be useful to identify the program. 
· MeasureName. Typically the measure name, but it could be a solution code or flag.
· MeasureID. Typically this would be the DEERImpactID or solution code.
· Comments. This could contain the Comments field from an E3 Calculator, or other comments.
· DataField. This could be used as a flag field, to store an XML string, or foreign key.
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Over time as runs are done, the tables in the CET database will take up more and more disk space and eventually performance could be impacted. It is recommended to periodically delete obsolete jobs, especially if they contain a large number of records. Important data should be backed-up or archived in a separate archive database before deletion or downloaded into files. 
From the Job Status\Menu\Manage Jobs menu you can delete individual jobs or All Jobs.  Warning: if you select Delete All Jobs, all data and results will be permanently deleted from the database for all jobs.  


APPENDIXES
[bookmark: _Toc426918073]Troubleshooting 
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Chrome Malware Warning
When downloading CET Desktop Setup from Chrome user gets a malicious software warning. This warning can be ignored. Choose to continue, and recover ‘malicious file’
[image: Inline image 1]

.Net not installed
The following message happens while running CET Desktop.Exe
 [image: ]
This means that the .Net version 4.0 or higher is not available in your system. If this is not handled during startup and this message re-occurs, please install the .Net version from Microsoft’s site or install from the following location:
C:\Users\YourUserName\AppData\Roaming\CPUC\Prerequisites\ DontNet45-AllOS-ENU.exe

[bookmark: _Toc426918075]SQL Server Local Database not installed
If following message displays while launching CET Desktop.exe.[image: ]
This means that you don’t have the SQL Server Local DB is not present in your system. Please click the “Yes” button to launch the SQL Server Local DB database. Alternatively, you can cancel the dialog and install SQL Server Express 2014 manually from the following folder:
C:\Users\YourUserName\AppData\Roaming\CPUC\Prerequisites\SQLLocalDB.msi
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Test Connection Failed
The following error message appears while connecting to your Local DB from the settings tab.
[image: NetworkError]

This means that the tool can’t connect to the Local DB. Make sure that you have SQL Local DB installed in your system. Also make sure that the server name is same as like in the following screenshot and you are using windows authentication.
[image: ]
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Microsoft Data Access Engine not installed properly
The following error message appearing while you import data from an Excel spreadsheet.
[image: ]
This message means that you don’t have Microsoft Data Access Engine installed properly. Please install the appropriate version of Microsoft Data Access Engine from C:\Users\YourUserName\AppData\Roaming\CPUC\Prerequisites\ folder. 
There are two versions of Microsoft.ACE.OLEDB.12 available: 32 bit (AccessDatabaseEngine.exe) and 64 bit (AccessDatabaseEngine_x64.exe). The version selected should match the bit version of Microsoft Office installed.  
[bookmark: _Toc426918078]Wrong version of Microsoft Access Engine
If following message displays while launching CET Desktop.exe.
[image: ]
This would happen if a user was installing the 64 bit edition of the CET. The default version of the CET is 32 bit.

[bookmark: _Toc426918079]CET_Local Database Not Attached
If nothing happens when the first run is done immediately after installation, it might be that the CET_Local database did not get ‘attached’ to the LocalDB instance of SQL Server. To test for this, go to Settings tab and click the Test Connection button. If this message appears then that is an indication that the database may not be attached.
[image: ]

To fix this, open the (LocalDB)\MSSQLLocalDB instance of SQL Server using Microsoft SQL Server Management Studio (SSMS). From Object Explorer, right click on Databases and select Attach from menu. Click Add. Browse to C:\Users\YourUserName\AppData\Roaming\CPUC\Database folder and select CET_Local.mdf. Click OK. The connection test should pass and runs should complete successfully (note: you may have to exit and restart the CET program).

[bookmark: _Toc426918080]Wrong Database Format
The following error message appears if the format of the data table doesn’t match the correct format of the input format. There are two database formats: EDFilled and CETInput.
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[bookmark: _Toc426918081]Wrong Input Template
The following error message appears if the format of the input file doesn’t match the format of the CET Input template.
[image: ]
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Timeouts
Timeouts can happen if very large jobs have been run and/or if many jobs have been run and the database is full. Timeouts are also related to the available resources of the host computer (disk space, RAM memory). If timeouts occur try to restart the computer, close programs to clear memory, and empty the recycle bin to free up disk space. Also, you can Delete old jobs, or Delete All Jobs from the Job Status/Manage Jobs menu. If timeouts persist, a work around is to export results to Access or Excel reports and view results there.
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[bookmark: _Toc426918083]32-bit Error Message when Saving to Access
When saving results of a job to Access and you get this message:
[image: ]

This means that the bit-version of Microsoft Office does not match the bit-version of SQL Server. At present, to save to Access, Microsoft Office must have the same bit-version as SQL Server. You can re-install Microsoft Office to the bit version of SQL Server to have this functionality. Another option is to save results to Excel and copy to Access. Alternatively, you can manually export results from SQL Server to the Access template (located at: C:\Users\YourUserName\AppData\Roaming\CPUC\App_Data)


The stored procedures corresponding to each output table are listed below. These stored procedures take the Job ID as a parameter:
JobResults – GetJobAllByJobID
ProgramResults – GetProgramsAllByJobID
MeasureResults – GetMeasuresAllByJobID
ValidationSummary – GetValidationSummaryByJobID
ValidationMessages – GetValidationsAllByJobID


[bookmark: _Toc426918084]CET Database Objects Reference
	Object type
	Object name
	Content Description

	TABLE
	CETInput
	CETInput. Format for CET Input that matches Excel and Access input templates

	TABLE
	CETInput_SampleData
	Sample data in CETInput format

	TABLE
	CETJobs
	Main table that tracks jobs. 

	TABLE
	CETVersion
	Tracks versions of CET

	TABLE
	E3AvoidedCostElecSeq
	Avoided costs from E3. Each record is a unique quarter within the avoided cost sequence.

	TABLE
	E3AvoidedCostGasSeq
	Avoided costs from E3. Each record is a unique quarter within the avoided cost sequence.

	TABLE
	E3Emissions
	E3 Emissions load impacts

	TABLE
	E3Settings
	E3 Settings including discout rate for each PA

	TABLE
	EDFilled
	EDFilled table. CPUC's format for CET input.

	TABLE
	EDFilled_SampleData
	Sample data in EDFilled format

	TABLE
	GridConfig
	Used by CET Desktop and Cloud to configure the Desktop display grids

	TABLE
	InputMeasure
	Used as the input table when Excel input templates are uploaded. Measure data

	TABLE
	InputProgram
	Used as the input table when Excel inpout templates are uploaded. Program data

	TABLE
	InputValidation
	Tracks validation messages for current job

	TABLE
	OutputCE
	Current job's CE output saved to this table

	TABLE
	OutputEmissions
	Current job's Emissions output saved to this table

	TABLE
	OutputSavings
	Current job's Savings output saved to this table

	TABLE
	ProgramCost
	ProgramCosts table

	TABLE
	SavedCE
	All job's CE output by JobID

	TABLE
	SavedCost
	All job's Cost output by JobID

	TABLE
	SavedEmissions
	All job's Emissions output by JobID

	TABLE
	SavedInput
	This is the input to the job in core CET format

	TABLE
	SavedSavings
	All job's Savings output by JobID

	TABLE
	SavedValidation
	All job's Validation messages output by JobID

	VIEW
	AvoidedCostElecvw
	View that joins E3Settings, Avoided Costs, and Input Measures. Sets demands scalar.

	VIEW
	AvoidedCostGasvw
	View that joins E3Settings, Avoided Costs, and Input Measures. 

	VIEW
	Convert_EDFilled_to_SCE_E3vw
	Adjusts quarter-quantities for input data to get an exact match with SCE E3 Calculator

	VIEW
	ConvertEDFilledToCETInputvw
	Converts EDFilled format to CET Input format. Tis can be used to create Excel or Access data input formats from EDFilled

	VIEW
	ConvertSavedInputToCETInputvw
	Converts data from a run into CET input format. This can be used to create runs on previously run jobs.

	VIEW
	ConvertSavedInputToEDFilledvw
	Converts data from a run into EDFilled input format. This can be used to create runs on previously run jobs.

	VIEW
	Emissionsvw
	Provides a join between E3 Settings, E3 Emissions, and input measures

	VIEW
	InputMeasurevw
	View that the CET uses for input, both for Excel uploads as well as database table input

	VIEW
	InputProgramvw
	View that the CET uses for input, both for Excel uploads as well as database table input

	VIEW
	MappingMeasurevw
	View that maps the source table to CET input format. Allows for multiple input formats.

	VIEW
	MappingProgramvw
	View that maps the source table to CET input format. Allows for multiple input formats.

	VIEW
	MappingProgramvw_CETFormat
	Placeholder/reference. MappingMeasurevw formatted for CET input

	VIEW
	MappingProgramvw_ClaimFormat
	Placeholder/reference. MappingMeasurevw formatted for EDFilled input

	VIEW
	OutputCEProgramsvw
	Used to display values to UI

	VIEW
	Settingsvw
	View to E3 Settings

	VIEW
	SourceMeasurevw
	View to the source measure data. Can be in another database

	VIEW
	SourceProgramvw
	View to the source program data. Can be in another database

	PROCEDURE
	CalcAll
	Main procedure for all calcs (CE, Costs, Savings, and Emissions)

	PROCEDURE
	CalcCE
	Main code for calculating cost effectiveness

	PROCEDURE
	CalcCost
	Main code for calculating costs including net present value and levelized costs

	PROCEDURE
	CalcEmissions
	Main code for calculating Emissions

	PROCEDURE
	CalcSavings
	Main code for calculating savings

	PROCEDURE
	ClearRefreshAllTablesIncludingSaved
	This clears all data tables for all jobs

	PROCEDURE
	DefragSavedTables
	This defragments the indexes of the output and Saved tables

	PROCEDURE
	DeleteJob
	Deletes all data for a speciic job

	PROCEDURE
	FinalizeTables
	Runs validation on input data, tracks duration, status, and row counts. Runs calcs. Updates CETJobs table

	PROCEDURE
	GetJobAllByJobID
	Returns Job-level results. Parameter: JobID

	PROCEDURE
	GetJobCEByJobID
	

	PROCEDURE
	GetJobProcessTime
	

	PROCEDURE
	GetJobsByUser
	

	PROCEDURE
	GetJobStatusByUser
	

	PROCEDURE
	GetJobStatusHistoryByJobId
	

	PROCEDURE
	GetMeasuresAllByJobID
	Returns Measure-level results. Parameter: JobID 

	PROCEDURE
	GetMeasuresAllByJobIDPaged
	Returns paged Measure-level results for large data sets. Parameter: JobID

	PROCEDURE
	GetMeasuresCEByJobID
	

	PROCEDURE
	GetProgramEmissions
	

	PROCEDURE
	GetProgramEmissionsByJobID
	

	PROCEDURE
	GetPrograms
	

	PROCEDURE
	GetProgramsAllByJobID
	Returns Program-level results. Parameter: JobID

	PROCEDURE
	GetProgramSavings
	

	PROCEDURE
	GetProgramSavingsByJobID
	

	PROCEDURE
	GetProgramsByJobID
	

	PROCEDURE
	GetResultRowCount
	

	PROCEDURE
	GetValidationCount
	

	PROCEDURE
	GetValidationsAllByJobID
	Returns validation results. Parameter: JobID

	PROCEDURE
	GetValidationsAllByJobIDPaged
	Returns paged validations for large datasets

	PROCEDURE
	GetValidationsByJobID
	

	PROCEDURE
	GetValidationSummaryByJobID
	Returns Validation Summary. Parameter: JobID

	PROCEDURE
	InitializeTables
	Initializes Job in the CETJobs table. Maps Mapping and Source views depending on source type (Excel or Database)

	PROCEDURE
	RenameJob
	Renames a job description

	PROCEDURE
	RunDB
	Main stored procedure to run cost effectiveness directly in the database. See User Manual for parameters

	PROCEDURE
	RunDBEDFilled
	Main stored procedure to run cost effectiveness directly in the database. This runs cost effectiveness on CPUC format tables.

	PROCEDURE
	SaveJob
	

	PROCEDURE
	SaveJobResultsToAccessDB
	Stored procedure to save results of a job to an Access results template from the database

	PROCEDURE
	ValidationSummary
	Lists the summary of validations for the last job run

	
	
	





[bookmark: _Toc426918085]What’s New
[bookmark: _Toc426918086]Version 15.1.0.3
· Fixed Access report template path bug
· Added Chrome malware message to User Manual troubleshooting section
· Made .Net 4.5 installation available from Start menu and/or Documents/CET/Prerequisites folder.
· Fixed prompt to attach CET_Local database upon first run even though it is attached.

[bookmark: _GoBack]Version 15.1.0.2
· Version added to Help tab
· Added config setting to prevent attaching database prompt each start
· Worked to minimize timeouts as follows:
· Tuned indexes
· Tuned queries
· Selective queries timeout setting increased
· Added automatic index defragmentation
· Added section in User Manual Troubleshooting section on timeouts
· Renamed Download to Export
· Form resizing behavior for different screen resolutions
· Fixed Access report path bug
· Fixed repeated prompt to attach CET_Local database even though it is attached
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