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[bookmark: _Toc454790065]Preface

[bookmark: _Toc454790066]Preface by Scottish Government
Scotland’s public sector data hosting strategy published in April 2014 sets a vision that Scotland's public sector data hosting is cost-effective, carbon neutral and makes appropriate use of cloud technology, for the delivery of efficient and highly available ICT services. 
To supplement the existing guidance on cloud, co-location and virtualisation available to public sector organisations for their hosting solutions this tool will help identify existing costs including energy consumption.
In line with Government policy to reduce the number of data centres in the public sector this tool will help organisations through a consistent approach identify alternative solutions. The visual results will provide a high level indication of where efficiencies and savings can be made by highlighting appropriate greener and cheaper solutions based on the data that’s input.
This Data hosting and Data centre efficiency assessment tool will provide public sector organisations with additional evidence to support high level business cases which when aligned with the principles of the strategy will encourage organisations to consider moving to more efficient and economical solutions.

[bookmark: _Toc454790067]The Purpose of the Scottish Public Sector Data hosting and Data Centre Efficiency Assessment Tool	
This tool has been devised to assist Scottish Public Sector organisations to understand the efficiency of their data centres, their total cost of ownership and options available for changing the way their ICT services are delivered.  
[bookmark: _Toc454790068]Data Centre Efficiency
The efficiency of data centres is typically measured using the Power Utilisation Efficiency (PUE); the same measure can also be applied to server rooms in integrated buildings.  This is described in more detail in Appendix A.  This model allows the PUE of up to four data centres used by an organisation to be assessed on a current, three year and five year basis.  
In order to calculate PUE to a good level of accuracy, metered energy data is required for both the ICT equipment and for the whole facility.  In many Public Sector data centres and server rooms, the required metering is not present.  This model allows the energy consumption to be estimated provided that the types of ICT equipment and associated lighting, power distribution and cooling equipment are known.
[bookmark: _Toc454790069]Total Cost of Ownership
The total cost of ownership (TCO) of a data centre incorporates both ICT and non ICT costs associated with that data centre.  A detailed description of TCO is provided in Appendix B.
This model allows for costs relating to buildings, hardware, maintenance, networks, utilities and staff to be collated on a current year, three year and five year basis.   Where possible, the model provides default costs that may be used when actual cost data is unavailable.
[bookmark: _Toc454790070]ICT Service Delivery
Once the efficiency and total cost of ownership of an organisation’s ICT infrastructure are understood, it is possible to evaluate options for improving efficiency and reducing costs.  This model allows options such as technology improvements, co-location and transfer to the cloud to be investigated.  The model uses cost data based on the frameworks available to public sector organisations.
[bookmark: _Toc454790071]Scenarios
Finally, the model allows up to six scenarios to be saved.  This allows different business cases to be evaluated and periodic assessments of efficiency and cost to be made.  For example, improving the efficiency of an existing data centre could be compared to co-locating into a third party data centre or the performance of a data centre could be compared year on year.

[bookmark: _Toc454790072]When should you use it
The first use of the tool should set a baseline for your organisation’s ICT provision costs and data centre efficiencies.  You can then use the tool in two ways:
1. To test various scenarios such as improving the efficiency of one of your data centres, co-locating some of your servers or transferring some of the ICT provision to the cloud.
2. To record the performance of your ICT services and data centres at regular intervals.
The tool allows you to save up to 6 different scenarios.  If you want to save more than 6 scenarios, you can save a separate version of the spreadsheet.

[bookmark: _Toc454790073]Who should use it 
Whilst an individual with in the organisation should be assigned to “own” the model, a variety of individuals from different sections of the organisations will need to contribute data to that individual.
The model requires a combination of the following information:
· Current ICT service provision
· Data centre technical information
· Data centre financial information
Typically, a team comprising individuals from ICT, facilities management or estates and finance will be required to carry out a full analysis of an organisation’s ICT infrastructure and service provision.  


[bookmark: _Toc454790074]How you can use it
This section provides guidance on how to enter data into the tool and how to interpret the results.
[bookmark: _Toc454790075]Running the tool
This tool has been devised to run in Excel 2010 and later editions.  It needs to have macros enabled to function correctly.  This is achieved by selecting ‘enable content’ on the top bar when prompted to do so.  If this option is not available, the macro settings can be changed by selecting ‘Options’ on the ‘File’ menu and then selecting the ‘Trust Center’ option.  You will find the macro settings under the ‘Trust Center Options’ where you will need to select ‘Macro Settings’ on the right hand menu bar.  You should select ‘Disable all macros with notification’. This setting ensures the macros are disabled but still each time when you open an excel sheet with a macro it will ask you if you want to run the macro or not.
You will be prompted to follow a series of steps, each requiring you to either enter data or review results.  Data should only be entered into the yellow shaded cells, if you try and enter data into other cells an error message will be displayed.  You can navigate to different pages in the model using the buttons on the ‘Introduction’ tab.
There are five steps required to complete the tool as follows:

Each of these steps is explained in more detail below.  Appendix C contains templates to assist the collection of the data required for the tool.

[bookmark: _Toc454790076]Step 1: Enter information about your organisation
[image: ]
Basic information on your organisation and the scenario that you would like to run should be entered in this section along with utility cost information.  Your electricity and natural gas tariffs can usually be sourced from your energy manager or estates department.  The escalation rates determine how the utility costs will be increased when looking at the likely performance and cost of your data centres in three or five years’ time.  ‘Real’ escalation rates should be used i.e. they should represent the likely annual increase in prices above normal inflation.  For example, over the last ten years’ electricity prices have gone up on average 12% per year.  If the average inflation rate over the last ten years was 2%, the real inflation rate that should be entered would be 10%.  Your finance department should be able to help you determine appropriate values to enter into this section.
[bookmark: _Toc454790077]Step 2: Data Centre Detail
You can enter information on up to four data centres.  These can either be data centres owned by your organisation, space rented in other buildings or data centres or racks rented in other data centres.
Data Centre Information
[image: ]
Information on each data centre’s location, type, ownership and size should be entered.  The location should be selected from a drop down list.  If the data centre’s location is not given in the list, the nearest town should be selected.  It is very important that the floor area is filled in for owned or leased data centres as it is used for cost estimation if actual cost data is not available.
The options for ownership are ‘owned’, ‘leased’ and ‘racks leased’.  ‘Leased’ refers to the situation where your organisation leases a building or part of a building. ‘Racks Leased’ refers the lease of individual racks within a building, with no responsibility for the building itself.
Data Centre Rating and Disaster Recovery
[image: ]
The next section allows general information concerning the data centre to be collated such as the tier rating and % availability.  The stated PUE should be entered if known.  This is essential for where a co-located data centre is used and the actual energy usage is not known.
Rack and Server Information
[image: ]
The number of racks, their utilisation and the devices that they host are entered in this section.  Servers, storage devices, network devices, ancillary devices and any other devices can be recorded. The servers should be classified as follows:
	Server Size
	Typical Configuration

	Small
	1 core, 4GB RAM, 100GB Storage

	Medium
	2 core, 8GB RAM, 200GB Storage

	Large
	3 core, 12GB RAM, 400GB Storage

	Extra Large
	4 core, 16GB RAM, 800GB Storage



Any more unusual devices can be recorded under the ‘Other’ category.
Estimation of ICT Load
[image: ]

In most larger data centres, the ICT power is likely to be separately metered.  In smaller server room or older data centres, this may not be the case.  Where metered data is not available, the model estimates total ICT load by multiplying the number of each type of server or other device by the average consumption for that device.
Where ICT power is separately metered, the point of measurement should be selected.  The options are: after UPS; after PDU; or at equipment.  If the measurement point is on the output from the UPS, the losses due to the PDU will need to be entered as the energy associated with these losses will be deducted from the measured ICT power for the purposes of PUE calculation.  The PDU losses will be dependent on the type of PDU and its level of utilisation, but can range from 1% to 10%.  
Where ICT power is not separately metered, estimated average consumption of the different types of devices in the data centre should be entered:
[image: ]
For each category of ICT load type, server (small, medium, large, very large), storage, network and other, enter the consumption in kWh for a typical device.  Guidance on typical consumption levels is given below:
Servers
IBM provided the following estimate of server energy consumption in 2011[footnoteRef:1]: [1:  http://www.ibmsystemsmag.com/mainframe/Business-Strategy/ROI/energy_estimating/ ] 

· 1U rackmount x86: 300 W-350 W
· 2U rackmount, 2 socket x86: 350 W-400 W
· 4U rackmount, 4 socket x86: average 600 W, heavy configurations 1000 W
· Blades: average chassis uses 4500 W; divide by number of blades per chassis
To estimate within these ranges, consider that electrical consumption increases with higher clock-speed CPUs, larger numbers of memory cards such as DIMMs and physical disks, and with greater processor utilization.
Servers that don’t fall into one of the listed categories can have typical power estimated by multiplying the nameplate rating by 70 per cent. This estimation is reasonable only for a large population of servers, such as a whole data centre. It’s not accurate with any granularity, and certainly not at the single-server level.
Storage
Your electricity consumption related to your storage devices will depend on the type and size of storage and the level of utilisation.
· Storage controllers can use around 200W
· Disk enclosures can use 150 – 200W
· Disks typically range from 2 – 15W
Network
Network devices can vary from a few W to kW depending on their type and scale.
Other
If you have any other devices, such as a legacy mainframes or a VDUs you will need to assess their average power consumption.
Total Utilities to Data Centre/Server Room
Once the total ICT load has been entered, the total power to the facility should be entered.  Where this is separately measured, the measured quantity should be entered.  In should also be noted whether the measured amount includes any power generation from backup generators.  Where the measured total power is recorded by a utility meter, the generator power will not be included.

Where the total power is not metered, but some elements of the power consumption are sub metered, these can be entered separately.
Any natural gas or water used should also be recorded.
Estimation of Power
The next section allows the consumption related to lighting, UPS, PDU, HVAC and other electrical equipment to be assessed.  It also allows generator output to be entered or estimated.  For each different type of power consumption, you have the choice of:
· Entering the type of equipment and allowing the spreadsheet to estimate the power consumption based on defaults
· Using any metered data entered
· Entering your own estimate of usage.  This will override both estimated power and measured consumption
Where the third option is chosen, it is recommended that you record the calculation methodology used for the estimate.  
The following screenshot shows the data entry for lighting energy:
[image: ]
The following defaults are used by the model:
Lighting
The following table shows the options that can be selected for the types of lighting used and the default consumption in W/m2 used by the model for each option:
	Type
	W/m2

	LED
	4

	T12 Fluorescent
	30

	T8 Fluorescent
	13

	T5 Fluorescent
	7

	Compact Fluorescent
	8

	Other
	15



The lighting controls can also be selected.  The following options and percentage reductions in lighting energy assumed for each by the model are used:
	Type
	%

	Manual
	50%

	24x7
	100%

	Motion controlled dimming
	10%

	Motion controlled switch off
	10%



UPS
Three different efficiencies of UPS can be selected or, where no UPS is present, ‘None’ can be selected:
	Type
	%

	None
	100%

	Low Efficiency (85%)
	85%

	Typical (90%)
	90%

	High Efficiency (95%)
	95%



HVAC
The following equipment types can be selected:
	HVAC Equipment Type

	Air cooled single unit

	Split unit/DX-glycol unit

	Chilled water cooling tower

	Chilled water cooling tower with VSD

	Chilled water with dry cooler

	Chilled water with dry cooler with VSD

	Chilled water with packaged chiller



It is also necessary to specify whether cooling is delivered directly to the racks (‘close coupled’) or is delivered to the surrounding area (‘perimeter’) and whether an air side economiser is present (an air side economiser uses outside air to provide cooling when temperature and humidity conditions are suitable, often known as free cooling).  Finally, the percentage utilisation of the HVAC equipment should be entered.  
PDU
The percentage PDU losses should be entered.  As discussed above, these are typically between 1% and 10%. The model uses 10% if no other information is provided.
Other
The model assumes that a further 2.5% of ICT energy is used by other systems such as fire suppressant and monitoring.
Generator Energy
The default power generated by the generator is calculated by taking its capacity in kW and multiplying it by the number of full load hours that it runs.  For example, if the generator runs for one hour on full load and then four hours on 50% load, this would be equivalent to running at full load for three hours.  The generator hours will be dependent on the testing regime used.  Typically, they will be tested for at least one hour at least once per month.
PUE Calculation
Once the data above has been entered, the PUE is calculated for each of the three years entered.
Data Centre Costs
Once the technical details of the data centre have been added, the cost data should then be entered.  Your finance department may need to supply some of the required information.
Utility Costs
These are calculated automatically from data already entered.
Data Centre Infrastructure Staff Costs
Any staff costs associated with running the data centre should be entered.  Staff costs associated with the services delivered from the data centres should not be included.  These costs can either be added as an annual total, if known, or by entering the number of staff and the average annual cost of a member of staff.  If the average annual cost of a staff member is not known, the model uses a default of £35,000.
Communication Costs
Costs for communications networks should be entered in this section.  This includes payments to comms network providers.
Building Costs
Rates, insurance, maintenance, rent and other building costs should be entered in this section.  For rates, insurance and maintenance, defaults are provided if no other information is available.  Rateable values are based on £95/m2 for data room floors, £130/m2 for office areas and £65/m2 for ancillary areas.  Rates are payable at a rate of £0.45 per £ of rateable value.  Insurance is set at £3/m2 and maintenance at £5/m2.  Where your organisation rents racks in a data centre, no information should be entered in this section.
Licensing and Maintenance
Hardware maintenance and cabling costs should be entered in this section.  Hardware maintenance refers to the cost of maintaining existing servers and devices, not replacing them.  The default assumption is that 15% of the initial cost of a device is required each year for maintenance.  Costs for server and software licenses should be entered in the next section.  If none are entered, a default of £1,000 per server is used.  These are likely to vary widely from organisation to organisation so should be assessed in some detail to find actual costs. 
Hardware and Hosting
The costs of replacing servers and other devices should be entered into this section.  The default assumption is that each device should be replaced every five years.  The estimated cost of each type of devices is shown in the following table:

	    Servers
	Cost
	

	      Small
	 £ 900 
	per device

	      Medium
	 £ 2,000 
	per device

	      Large
	 £ 10,000 
	per device

	      V Large
	 £ 40,000 
	per device

	    Storage
	 £ 2,500 
	per TB

	    Network devices
	 £ 2,500 
	per device

	    Ancillary devices
	 £ 5,000 
	per device



Where your organisation rents racks in a data centre, these should be entered in the hosting costs section.
Other Costs
There may be other costs associated with the data centre that are not covered by the sections above.  These can be entered in this section.
Income from Hosting
Where other organisations have collocated in a data centre belonging to your organisation, any income can be entered in this section.
Total Cost of Ownership
The data entered above is used to calculate the total cost of ownership for each of the three years for each data centre.  This cost of ownership is net of any income received for hosting for third parties.

[bookmark: _Toc454790078]Step 3: ICT Requirements
The next tab on the spreadsheet allows details about the services being delivered by the organisation’s ICT infrastructure to be entered.  This involves two distinct parts: the staffing requirements and the services themselves.
Staffing Costs
The staffing costs solely associated with the data centres entered into the previous tab will be reflected in the staff costs table.  Other staff costs associated with ICT provision should be entered, either by entering the actual staff costs or by entering the number of staff and the average annual salary cost.
[image: ]
Other Communication Costs
[image: ]
Your organisation may have communication costs not associated with data centres, for example it may make payments to comms network providers for lines to local offices.  These can be entered in this section.
ICT Services Provided
This section allows up to ten different ICT services to be added and costed.  An example of an ICT service would be ‘Business Systems on Legacy Servers’ or ‘Web Hosting on Virtualised Servers”.  For each service data on how it is currently hosted, any restrictions on hosting locations or security and transition costs are requested.  This information is used to estimate what the cost of transferring provision of the service to co-located servers or to the cloud.
Service Description
[image: ]
This section requires a short description of the service, such as ‘email provision’ or ‘finance system’ and how it is currently provided.  The options for current provision are:
· Server in own datacentre
· Co-located server
· Virtualised server in own datacentre
· Virtualised co-located server
· Private Cloud
· Public Cloud
· Other
The other option should be selected for managed services, software as a service and other similar service types.
Server Requirements
[image: ]
The next section requires the number of racks and servers dedicated to delivering the service to be entered.  It also requires the data centre that the service is delivered from to be entered.  Where a service is delivered from more than one data centre, separate entries should be made for each.  When entering racks and servers, fractions are permitted.  The servers should be categorised by size.
Storage Requirement
[image: ]
Where a service requires storage, three different types can be specified: Performance Storage, Standard Storage or Archive Storage.  The total GB of storage required in each category should be entered.
Comms Requirement
[image: ]
The total bandwidth in Mbps required for delivery of the service should be entered in this section.
Security
[image: ]
The number and type of digital certificates required for delivery of the service should be entered.  The current cost of provision of these certificates should also be entered.  In addition, the number of firewalls required should be entered.
Backup
[image: ]
The backup type should be selected. Depending on the type of back up used, either the number of tapes or the required backup GB should be entered.
Other Information
[image: ]
This section allows any restrictions related to legacy servers and any other costs to be entered.  These other costs may be annual software license costs, co-location costs and annual service costs.
Location and Security Restrictions
[image: ]
Any location constraints on data hosting or application hosting should be entered.  The options are Scotland, UK, Europe or Any.  If regular physical access to the servers by your organisation’s ICT staff is required, ‘Yes’ should be selected.  If physical access is required, the cloud options will not be considered in the options appraisal and the co-location options will not be considered for the Western Isles, Orkney or Shetland.   It is assumed that co-location is possible in all other locations.  Finally, if you enter ‘Yes’ to the ‘Other restriction to relocating servers’ then no other options will be considered.  You may need to use this option if you have equipment such as a print server in a local office.
The security type of the data should be entered.  The options are ‘Official’, ‘Secret’ and ‘Top Secret’.  If there are any restrictions on storing data in the cloud, ‘Yes’ should be selected.  This will ensure that the cloud options are not considered in the options appraisal.
Cost Information
[image: ]
If the transition cost for transfer of servers to a co-location data centre are known or can be estimated, these should be entered.  Similarly, the transition cost for transferring a service to the cloud should be entered if known.
If your organisation plans to make any changes to staff numbers on transfer of a service to a co-located data centre or the cloud, these should be entered.
If your organisation has already evaluated alternative options for hosting the service, the cost of this can be recorded under the ‘Cost of any Custom Solution’.

[bookmark: _Toc454790079]Step 4: Review the results
The results can be reviewed using the available reports:
	Report Name
	Description

	Data Centre Report
	A graphical representation of the PUE and TCO for each data centre

	Options Report
	A summary of the current cost of provision of the ICT services and of options for their replacement

	Summary Report
	A high level summary of all results for the scenario

	Scenario Report
	A summary of all scenarios

	Assumptions Report
	A summary of the assumptions for a scenario



The Data Centre Report
This report shows the power utilisation efficiency (PUE) and the total cost of ownership (TCO) of each data centre.  It also gives an indication of the quality of the PUE calculation.
The total cost of ownership represents all costs associated with each data centre.  It only includes staff costs associated with the data centre operation, not the total cost for all ICT staff.
The PUE is the ratio between the total power used by the facility and the power used directly by the ICT equipment.  It will be an integer between 1 and approximately 4.  A result in the range 1 – 1.6 indicates an efficient data centre and a result over 2.4 indicates that the data centre has poor efficiency.
The quality of the calculated PUE is indicated by a Red, Amber, and Green graphic.  Where all facility power and ICT power is separately metered, Green status is achieved.  Where some of the power is metered the quality will be rated Amber and when the majority of the power usage is estimated, it will result in a Red status.
The graphs at the bottom of the report show the number of racks and different types of device in each data centre.
The Options Report
This report shows the cost of provision of each service entered into the tool.  Where the service is delivered from one of the data centres entered into the tool, an average cost per server for that data centre is used to determine costs.
The co-location and cloud options are costed using structures and pricing that is in line with the Scottish Government Data Hosting Procurement Framework.  The preferred option is selected based on the most economic option possible within any security or location constraints selected.
The Summary Report
This report provides a summary of the information given in the Data Centre Report and the Options Report.  It provides a one-page snapshot of the organisations performance and options.
The Scenario Report
This report summarises the results of the current scenario and of the six saved scenarios.  It provides two separate tables, one detailing the data centre results and the other the options analysis.
The Assumptions Report
This report can be used to review all the assumptions made for a scenario.  The scenario is selected by using the drop down at the top of the report.
[bookmark: _Toc454790080]Step 5: Save the results
The model allows up to six scenarios to be saved for future reference.  The six scenarios are shown on the ‘introduction’ tab.  To save a scenario, select which position to save it to and click the ‘Save Scenario’ button.  Any existing data for that scenario will be overwritten.
[image: ]
[bookmark: _Toc454790081]Optional Step: Clear Data
All existing data for the current scenario can be cleared by clicking the ‘Clear Current Data’ button.

[bookmark: _Toc454790082]Appendix A: Power Utilisation Efficiency
The PUE calculation is made up of two elements as follows:

This is demonstrated in the following diagram:



[bookmark: _Toc454790083]Appendix B: Total Cost of Ownership
The following diagram shows the elements that make up the total cost of ownership of a data centre.



[bookmark: _Toc454790084]Appendix C: Data Collection Templates

[bookmark: _Toc454790085]Data Collection Form A: Organisation Information

Organisation Information
	Organisation name
	

	User name
	

	User email
	

	No of ICT users
	

	No of data centres
	



	Utility costs
	
	

	  Electricity
	
	p/kWh

	  Natural Gas
	
	p/kWh

	  Generator Fuel
	
	p/kWh

	  Water
	
	£/m3



	Utility Escalation Rates
	

	  Electricity
	%

	  Natural Gas
	%

	  Generator Fuel
	%

	  Water
	%





[bookmark: _Toc454790086]Data Collection Form B: Data Centre Description and Contents
Fill one of these in for each data centre
General Information
	Data Required
	Enter data here
	Notes

	Name
	
	The name you normally use for the data centre

	Location
	
	The nearest town or city to the data centre

	Standalone or integrated
	
	If your data centre is in a dedicated building choose standalone, otherwise select integrated

	Ownership
	
	State whether the data centre is owned by your organisation is leased (either part or all of the building, or whether your organisation leases rack space only.

	Data room floor area m2
	
	Floor area is required to calculate default area if you do not have measured data.

	Office floor area m2
	
	As above

	Ancillary floor area m2
	
	As above



Rating and Recovery
	Data Required
	Enter data here
	Notes

	Tier Rating
	
	If you know the tier rating of your data centre, enter it here.

	Actual Availability
	
	If you measure availability of your data centre, enter it here.

	Stated PUE
	
	Enter any previously recorded data centre PUE or any third party data centre PUE.

	Data Centre Disaster Recovery
	
	

	    Type
	
	What type of backup service is used for the data centre – the options are network attached storage, tape, backup to another owned data centre, backup to public or private cloud or no backup provision.

	    Time to bring back service
	
	Enter the number of minutes that it will take to achieve either full or partial recovery (whichever is selected below)

	    Full or partial recovery
	
	Can you achieve full or partial recovery from the backup



Racks and Servers
	Data Required
	Enter data here
	Notes

	No of racks (42u equivalent)
	
	Enter the number of racks in your data centre, whether used or not.

	Rack utilisation
	
	Enter the percentage utilisation of your racks

	No of devices
	
	

	    Servers
	
	

	      Small
	
	Enter the number of physical small servers in the data centre, see the main text of the user guide for the definition of the different server sizes

	      Medium
	
	As above for medium servers

	      Large
	
	As above for large servers

	      V Large
	
	As above for very large servers

	    Storage
	
	Enter the number of storage devices such as arrays

	    Network devices
	
	Enter the number of network devices such as switches, firewalls and other communication devices

	    Ancillary devices
	
	Enter any other devices such as VDUs in this section

	    Other
	
	You can use this for any other devices such as an old mainframe

	Total storage capacity
	
	Enter the total storage capacity in TB






[bookmark: _Toc454790087]Data Collection Form C: Data Centre Power Consumption
This section allows any measured power or estimated power to be entered.

ICT Power
	Data Required
	Enter data here
	

	Is the total ICT power separately metered?
	
	If there is a meter recording the total power consumption, either after the UPS or before or after the PDU or at the equipment enter yes, otherwise enter no


If Yes:
	Metering Point(s)
	
	Indicate where the power is measured - after the UPS or before or after the PDU or at the equipment

	Total kWh/year measured
	
	Enter the annual quantity measured in kWh

	Estimated PDU Losses
	
	Enter the estimated level of power distribution losses, normally 5 – 10%


If No:
	Estimation of ICT Load
	
	

	    Average small server consumption
	
	Enter the average consumption for small servers in Watts

	    Average medium server consumption
	
	As above for medium servers

	    Average large server consumption
	
	As above for large servers

	    Average very large server consumption
	
	As above for very large servers

	    Average storage device consumption
	
	As above for storage devices

	    Average network device consumption
	
	As above for network devices

	    Average ancillary device consumption
	
	As above for ancillary devices

	    Other
	
	As above for any other devices entered



Total Utilities to Data Centre/Server Room

	Data Required
	Enter data here
	Notes

	Is all non ICT power use or total power separately metered?
	
	If all power to lighting, HVAC, UPS and other non ICT equipment is metered select yes.  They do not each have to be metered individually, only the total power is needed.



If Yes:
	Is generator electricity included in this metered power?
	
	If the power is metered after any generator input select yes, otherwise select no.

	Total kWh/year measured including ICT Load
	
	Enter the total annual electricity supply in kWh to non ICT equipment



If No:
	Is some of the power separately measured?
	
	Select yes if you have some items such as cooling or lighting sub metered.

	Measured Consumption kWh (leave blank if unknown)
	
	

	    Lighting
	
	Enter measured annual consumption in kWh

	    UPS Losses
	
	As above

	    HVAC
	
	As above

	    PDU Losses
	
	As above

	    Other
	
	As above



Other Utility Usage
	Data Required
	Enter data here
	Notes

	  Natural Gas (kWh)
	
	If any heat is supplied to your data centre, enter the amount of natural gas used in kWh/year

	  Water (m3)
	
	If any water is supplied to your data centre, enter the amount of water used in m3/year



If the Total Facility Power is not separately metered:
In this section you can either use the default calculated by the spreadsheet or use your own estimate of energy consumption
	Data Required
	Enter data here
	Notes

	Lighting
	
	

	    Lighting Type
	
	Select the lighting type from the list of options

	    Lighting Controls
	
	If lighting controls are in place, enter the type of controls present i.e. motion controlled dimming or motion controlled switch off.  Otherwise select 24x7 if the lights are always switched on or manual if they are switched off by staff.  In the latter case, it will be assumed that they are on for 50% of the time

	    Or enter your own estimate
	
	Enter the annual kWh consumption for lighting if you do not want to use the value calculated by the model.

	UPS
	
	

	    UPS Type
	
	Select whether you use a low efficiency, typical efficiency or high efficiency UPS.  

	    Or enter your own estimate
	
	The model will calculate UPS losses; enter your own estimate if you have the data in kWh per annum.

	HVAC
	
	

	    HVAC Type
	
	Select the HVAC type from the list.  

	    Capacity Utilisation
	
	Select how much of the cooling capacity is used.  Systems running at less than 100% load are likely to be less efficient.

	 Perimeter or Close Coupled
	
	If the cooling is supplied to the room along isles, select perimeter, if the cooling is supplied directly to the racks through ducts select close coupled.

	    Airside Economiser
	
	If your cooling has an airside economiser fitted, enter yes.

	    Or enter your own estimate
	
	Alternatively, you can enter your own estimate of cooling load in kWh per annum.

	PDU
	
	

	    Enter your estimated losses
	
	If you know your PDU losses enter them here in kWh per annum.  If you do not enter them here, the losses indicated in the ICT section will be used.

	Generator
	
	

	    Generator capacity kW
	
	If you use a generator, state the rated capacity in kW

	    Generator annual hours at full load
	
	Enter the average number of hours run by the generator

	    Generator Efficiency %
	
	Enter the generator efficiency

	    Or enter your own estimated kWh
	
	Alternatively enter your estimate of the total annual electricity generation.

	Other
	
	

	    Enter your own estimate
	
	If there is non-ICT energy consumption not already accounted for enter it here, otherwise enter £0.





[bookmark: _Toc454790088]Data Collection Form D: Infrastructure Staff Costs

Note that this section should only include staff dedicated to data centre operation, not staff supporting the servers and systems within the data centre.  For most data centres, no staff will be entered here.
	Data Required
	Enter data here
	Notes

	  If known, enter annual staff costs
	
	Enter staff costs in £/year

	  or Enter number of staff
	
	Enter the number of FTE staff

	  Enter the average annual staff salary
	
	Enter the average salary level including employers NI and benefits



Data Centre Costs

	Data Required
	Enter data here
	Notes

	Network/Comms Costs
	
	Enter any 3rd party communications costs associated with the data centre, for example the cost of any leased lines.

	Building Costs
	
	

	   Enter annual rates cost
	
	Enter in £/year

	   Enter annual insurance cost 
	
	Enter in £/year

	   Enter annual maintenance cost
	
	Enter in £/year

	   Enter any rent payable
	
	Enter in £/year

	   Enter any other costs
	
	Enter in £/year

	Hardware/Cabling Maintenance
	
	Enter any costs associated with maintaining existing hardware and cabling in £/year

	Licenses
	
	Enter total license costs for all operating systems and software used in the data centre

	Hardware Replacement
	
	Enter estimated average annual hardware replacement costs

	Hosting Costs
	
	Enter any hosting costs that you pay the owner of the data centre (where you are renting space or rack space)

	Enter any other costs associated with ICT Provision
	
	Enter any other costs associated with the data centre that are not included elsewhere e.g. security or cleaning



Income from Hosting
Your data centre may receive income from space or rack space to other organisations.  If this is the case, this should be entered in this section
	Data Required
	Enter data here
	Notes

	Income
	
	Enter in £/year




[bookmark: _Toc454790089]Data Collection Form E: Organisation ICT Requirements

ICT Staff Costs
All of the ICT staff not dedicated to data centre operation should be included in this section
	Data Required
	Enter data here
	Notes

	  If known, enter annual staff costs
	
	Enter in £/year

	  or Enter number of staff
	
	

	  Enter the average annual staff salary
	
	Enter in £/year



Communication Costs
Communications costs refers to the costs of maintaining communication links between the organisations sites.
	Data Required
	Enter data here
	Notes

	Total Communication Costs
	
	Enter in £/year





[bookmark: _Toc454790090]Data Collection Form F: ICT Services
For each ICT Service, a separate form should be filled in.  The definition of service should be tailored for your own organisation.  It could consist of services such as email provision, web hosting etc. or could be based on how the services are hosted such as virtualised servers, non-virtualised servers, backup provision etc.
	Data Required
	Enter data here
	Notes

	Service Name
	
	

	How provided e.g. 3rd party data centre, managed service etc.
	
	



Server Requirements
	Data Required
	Enter data here
	Notes

	 Data Centre Name
	
	State which data centre the service is delivered from

	 Racks used
	
	State the number of racks required

	 Server Details
	
	

	    Small
	
	Enter the number of servers required

	    Medium
	
	As above

	    Large
	
	As above

	    Extra Large
	
	As above




Storage Requirements
	Data Required
	Enter data here
	Notes

	   Performance Storage GB
	
	Enter the amount of storage in GB

	   Standard Storage GB
	
	As above

	   Archive Storage GB
	
	As above



Communications Requirements
	Data Required
	Enter data here
	Notes

	Bandwidth requirement Mbps
	
	Enter the total server side bandwidth requirement



Security
	Data Required
	Enter data here
	Notes

	   Digital Certificate Type
	
	If you require certificates, select the type required

	   No of Certificates
	
	Enter the number required

	  Total Certificate Costs (if known)
	
	Enter the current annual certificate costs

	   No of Firewalls
	
	Enter the number of firewalls needed




Backup
	Data Required
	Enter data here
	Notes

	Current Backup Type
	
	Enter current backup storage type

	No of Tapes
	
	If you use tapes, enter the number required per year

	Current Backup GB
	
	Enter the GB backup requirement

	Current Cloud Backup Costs
	
	Enter in £/year




Other Information
	Data Required
	Enter data here
	Notes

	Legacy application requiring dedicated server?
	
	Select yes if the legacy application cannot be transferred to the cloud 

	Annual software license costs
	
	Enter in £/year

	Annual co-location costs
	
	Enter in £/year

	Annual service costs
	
	Enter in £/year



Location Restrictions
	Data Required
	Enter data here
	Notes

	Location constraints for data (Y/N)
	
	Enter ‘any’ unless there is a location restriction

	Location constraints for applications
	
	Enter ‘any’ unless there is a location restriction

	Regular physical access to server required
	
	Enter ‘Yes’ or ‘No’

	Other restrictions to relocating servers?
	
	Enter ‘Yes’ or ‘No’



Security Restrictions
	Data Required
	Enter data here
	Notes

	Security constraints on cloud based system?
	
	If the service cannot be delivered from the cloud, select Yes



Transition Costs
	Data Required
	Enter data here
	Notes

	Transition cost for transfer to co-location (if known)
	
	Enter total cost to transition the service

	Transition cost for transfer to cloud (if known)
	
	Enter total cost to transition the service

	Annual Staff cost changes for co-location
	
	Enter any changes to staff costs

	Annual Staff cost changes for cloud provision
	
	Enter any changes to staff costs



Custom Solutions
	Data Required
	Enter data here
	Notes

	Cost of any custom solution
	
	Enter in £/year





[bookmark: _Toc454790091]Acronyms
CPU	Central processing unit
kW	kilowatt, unit of measurement of power
kWh	kilowatt hour, unit of measurement of energy consumption
PDU	Power Distribution Unit
PUE	Power Utilisation Efficiency
TCO	Total Cost of Ownership
UPS	Uninterruptible Power Supply
VDU	Visual display unit
W	Watt, unit of measurement of power
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Step 1: Enter information about your organisation


Step 2: Enter information about your existing data centres


Step 3: Enter information about your organisation's ICT requirements


Step 4: Review the results


Step 5: Save the results
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Step 1: Enter information about your organisation:

Organisation name Utility costs Tariff Real Escalation

User name   Electricity p/kWh 3%

User email   Natural Gas p/kWh 2%

No of ICT users   Generator Fuel p/kWh 2%

No of data centres   Water £/m

3

2%

Scenario Description

Review Date

 



Scottish Public Sector Data Hosting and Data Centre Efficiency Assessment Tool

 

Data Cente Detail
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Data Centre

Name

Location (Select closest town/city)

Detail

Standalone or integrated

Ownership

Data room floor area (must be entered unless leased 

rackspace only)

m

2

Office floor area

m

2

Ancilliary floor area

m

2

Total floor area

m

3 0

1
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Rating and Recovery

Tier Rating

Actual Availability

Stated PUE (Not required for owned data centres)

Data Centre Disaster Recovery

    Type

    Time to bring back service Mins

    Full or partial recovery
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Racks and Servers Current 3 Yr Forecast 5 Yr Forecast

No of racks (42u equivalent)

70 70 70

Rack utilisation

50% 50% 50%

No of devices

    Servers

250 250 250

      Small

50 50 50

      Medium

100 100 100

      Large

90 90 90

      V Large

10 10 10

    Storage

128 148 148

    Network devices

83 83 83

    Ancilliary devices

0 0 0

    Other

0 0 0

Total storage capacity

TB 679 679 679


image8.emf
Power Consumption

ICT Power

Is the total ICT power seperately metered?

Yes

Metering Point(s)

After UPS

Current 3 Yr Forecast 5 Yr Forecast

Total kWh/year measured

kWh

Estimated PDU Losses

%

Estimation of ICT Load

    Average small server consumption

W

    Average medium server consumption

W

    Average large server consumption

W

    Average extra large server consumption

W

    Average storage device consumption

W

    Average network device consumption

W

    Average ancilliary device consumption

W

    Other

W

      Total

kWh 0 0 0

  Total ICT Load

kWh

0 0 0


image9.emf
ICT Power

Is the total ICT power seperately metered?

No

Metering Point(s)

Current 3 Yr Forecast 5 Yr Forecast

Total kWh/year measured

kWh

Estimated PDU Losses

%

Estimation of ICT Load

    Average small server consumption

W

    Average medium server consumption

W

    Average large server consumption

W

    Average extra large server consumption

W

    Average storage device consumption

W

    Average network device consumption

W

    Average ancilliary device consumption

W

    Other

W

      Total

kWh 0 0 0

  Total ICT Load

kWh

0 0 0


image10.emf
  Lighting

    Lighting Type

T8 Fluorescent T8 Fluorescent T8 Fluorescent

    Lighting Controls

Manual Manual Manual

    Estimated kWh Electricity based on defaults

kWh 83,987 83,987 83,987

    Measured Consumption

kWh

    Or enter your own estimate

kWh 78000 78000 78000

      Used

kWh 78,000 78,000 78,000


image11.emf
Staff Costs

  Data Centre staff costs

£702,093

  Other ICT staff costs

      If known, enter annual staff costs

£850,056

        Or

     Enter number of staff

     Use the default average annual salary

£35,000

     Or enter your own average annual salary

        Used

£850,056
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Communication Costs not associated with data centres

        Used


image13.emf
1

Service Description

How provided e.g. 3

rd

 party data centre, private cloud 

etc
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Server Requirements

   Data Centre Name

   Racks used

   No of servers used

0

   Server Details

    Small

    Medium

    Large

    Extra Large


image15.emf
Storage Requirements

   Performance Storage GB

   Standard Storage GB

   Archive Storage GB


image16.emf
Comms Requirements

   Bandwidth requirement Mbps


image17.emf
Security

   Digital Certificate Type

   No of Certificates

  Total Certificate Costs (if known)

   No of Firewalls


image18.emf
Backup

   Current Backup Type

   No of Tapes

   Current Backup GB

   Current Cloud Backup Costs


image19.emf
Other information

   Legacy application requiring dedicated server?

   Annual software license costs

   Annual colocation costs

   Annual service costs


image20.emf
Location Restrictions

   Location constraints for data

   Location constraints for applications

   Regular physical access to server required

   Other restrictions to relocating servers

Security Type

Security constraints on cloud based system?


image21.emf
Transition cost for transfer to colocation (if known)

Transition cost for transfer to cloud (if known)

Annual Staff cost changes for colocation

Annual Staff cost changes for cloud provision

Cost of any custom solution


image22.emf
Save the Results

Current Saved Scenarios

PositionDescription

1 2016 ICT Review C

Note that any existing data in this position will be overwritten

2 2015 ICT Review B

3 2015 ICT Review C

4 2016 ICT Review C

5 2016 ICT Review

6 2016 ICT Review B

2

Select position to save scenario in:

The results of the analysis can be saved for future reference.  Up to 

six scenarios can be saved

Save Scenario
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