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Pilot Action Case Study 

This document describes Trinity College Dublin’s (TCD) pilot action (implementation of the SAVE 5E procurement guidelines) and evaluates the feasibility and potential impact of adopting the guidelines for subsequent tendering processes.

Background

Procurement of office equipment within Trinity College is predominantly centrally managed. The Procurement and Contracts Officer together with key users define the functional and economic criteria for the product being offered for tender. Trinity College is actively involved in cooperative procurement with other Irish Universities through UPCOG (University Procurement and Contract Officers Group). This trend in cooperative procurement is set to grow and links have been established with its UK counterparts, AUPO (Association of University Procurement Officers). The Procurement and Contracts Officer, has indicated that there are no legal barriers for introducing energy efficiency requirements into the college procurement process. However, he identified several barriers to the adoption of an international cooperative procurement process (geographical, cultural, contractual) and highlighted essential requirements for the success of such an initiative (see TCD StockTakingReport Section 8 for further details). Prior to the pilot action there was no formal consideration of energy efficiency criteria within the tender process. 

The stock taking report gives a detailed analysis of the numbers of office equipment within college and their estimated energy consumption. The estimate of numbers was derived from the college asset register, sales records and college network scans. Since the report further measurements of power consumption were performed. According to this, the estimate for power consumption of desktop PCs has been revised from 85 Watts to 50 Watts for the on-idle mode. Considering this revision it is estimated that office equipment accounts for 12% of the total college consumption and desktop PCs (not including the monitor) account for over half of this, consuming 6.5% of the total. This large proportion is primarily due to the number of PCs (estimated 6,200) and the fact that many of these are left running continuously. In addition, three general trends were identified:

1. Flatscreen monitors will replace CRT monitors – This has been enabled by the previous PC tender specifying flatscreen monitors as the default option (CRT ~100Watts to flatscreen ~ 35Watts).

2. The power of desktop PCs appears to be increasing with increasing performance, CPU, RAM etc… (from 40 Watts to 60 Watts). 

3. System standby power consumption of modern PCs has greatly improved (2.5 – 4 Watts compared to 30 – 35 Watts previously).

The stock taking report identified desktop PCs as the product with most potential for energy savings. Also, the key requirements of an energy efficient PC are low on-idle and standby power consumption and the ability to implement system standby as the default power management option.

Pilot action

Trinity College conducted a joint PC tender TCD-03/24 with University Limerick (UL) for desktop PCs (UL tendered for laptops also). 

	Tender 
	TCD-03/24 - (see TCD-03-24 PC Tender Doc.doc)

	Time Frame
	Request for tender November 2003.

Suppliers appointed April 2004.

Duration 2 years.

	Number PCs
	Up to 1,600.

	Purpose / Use
	All sectors of college.

	Value
	Unit cost around €1,000.

	Incorporation of EE criteria
	Level 3 – (see Appendix A for criteria that were included in the tender.)


Due to the timeframe Trinity College was the first partner to implement the pilot action. The energy efficiency criteria were included in the tender under the Physical Environment section of the Technical & Certification Requirement. 

Physical Environment:

Details of the physical environment must be supplied including the following as a

minimum:

· Physical Characteristics: - height, width, depth, weight.

· Electrical Characteristics i.e. voltage, frequency and wattage of power supply.

· Heating/cooling Characteristics i.e. in-built heat dissipation features.

· Environmental Characteristics i.e. Operating Temperature, relative humidity.

· Power consumption levels including any energy conservation features – these details to be provided as per Appendix A
The criteria included specifying the power consumption of all general operating states (soft-off, standby, on-idle), the power management functionality and any usage guidelines (i.e., what power management policy the manufacturer recommended). The test method and definitions for specifying power consumption were the same as EnergyStar where possible. We used the GEEA definition for soft-off and defined our own definition for on-idle mode. 

Six suppliers bid on the tender, of which 5 were relevant to TCD. The award criteria were the following:
· Cost structures & discounts offered.

· Equipment features, specifications, performance, reliability.

· Included Energy Efficiency Criteria.

· References and Experience of Seller.

The Procurement and Contracts Officer conducted the evaluation of tenders assisted by Information System Services (ISS) and Colin Harris (5E partner) evaluated the energy efficiency criteria. The evaluation method used to award energy efficiency points consisted of estimating the daily energy consumption of the product based on a typical usage of 10 hours on-idle and 14 hours standby. Figure 1 below details the estimated daily energy consumption for each suppliers offered desktop PC and monitor solution.
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Figure 1 Tender Results (The purple top to each bar is the degree of uncertainty in the estimation.)
Daily energy consumptions were scored in range 1 to 10 so they could be included with the rest of the award criteria. Suppliers A and B received 7 points, C received 6 points and D received 4 points. The tender was awarded to Suppliers A and C, which consume 3.2W, 4.5W in standby and 56W, 64W in on-idle mode respectively. These power consumption levels are reasonably good compared with energy consumption ratings of all PCs from the Energy Star database (see graphs in Appendix B). (NB: It is not possible to compare the PCs directly against the “most efficient” product as the PCs in the EnergyStar database have a wide range of performance characteristics / functionality.) 

The current default power management policy for college PCs is for the monitor to go into standby after 20 minutes of inactivity. The final stage of the TCD pilot action was to implement and test the system standby power management option for the PCs. This stage involved cooperation with the Department of Computer Science, EnergyStar and Information System Services. It was agreed to test standby functionality on one lab of recently procured PCs, which is administered by the Computer Science Department. Implementing system standby could significantly reduce energy consumption of the PCs and also solve the common problem of over-heating in the lab rooms. 

This has been the most challenging part of the pilot action as there are several issues to consider when implementing a system standby policy. 

1. User issues 

a. The PC must wake-up quickly from standby, similar to the time taken for just the monitor to resume.

b. The interface should be standard across all PCs (e.g., need to press the keyboard to wake-up PC. With some PCs you need to press the power button.).

2. System issues 

a. The operating system and PC must fully support the ACPI S3 standby mode.

b. The network card must support Wake-On-Magic packet.

c. All administration software must be tested and potentially adapted to work with the new standby policy (e.g., virus updates, virus scans, Windows updates, remote imaging).

Full details of the implementation, testing and issues are detailed in a separate document (see StandbyImplementation.doc). Valuable lessons were learnt in implementing the pilot action, which were fed back to the project to improve the guidelines for subsequent tenders.

Evaluation

How successful was the pilot action? 

The previous tender was appointed to supplier’s A and B. The pilot action tender appointed supplier’s A and C. 

1. How much influence did the EE criteria have on the selection? 

Minor but it was a factor in the award of marks for one of only 3 award criteria. 

2. Was there an improvement in energy efficiency from the previous tender?

The tender energy efficiency results indicate that supplier B’s PC is more efficient (3.2W standby, 50W on-idle) than supplier C’s PC (4.5W standby, 64W on-idle). However, post tender the system standby functionality of the suppliers’ PCs was tested. This testing identified additional requirements necessary to implement system standby. Supplier B’s offering would not have been acceptable as the interface requires the user to resume the PC by pressing the power button (pressing the keyboard does not work). Having this different interface would be confusing for users and makes standby impractical for B. A and C both have functionality to resume the PC by pressing the keyboard. Therefore, even though C consumes more in standby and on-idle, it has the potential to implement system standby making it potentially more efficient. A further observation is that the tender is based on a standard configuration but there is scope for extensions, upgrades etc… therefore the energy consumption of suppliers’ models will vary depending on their specific configuration.

Short-term impacts

The pilot action has raised awareness that implementing system standby power management in the operational phase is necessary to take advantage of the energy efficient features available in the procured PCs. To date we have implemented and are testing this policy in one lab of the Computer Science Department (20 PCs). The daily energy consumption for a lab PC left always-on is 1.3kWh (not including the monitor). Based on measurements of actual usage we have estimated the average consumption of a PC with standby enabled to be 0.53kWh (9 hours on, 15 hours standby). The estimated saving is 0.77kWh per PC. The average daily energy consumption of the Computer Science Building (O’Reilly Institute) is 2457kWh. The saving for these 20 PCs is 0.6% of the total building energy consumption. Once the standby policy is fully tested it can be extended to 220 PCs within the building, which will give a saving of 6.5% of the total building consumption. This amounts to 61,000kWh of energy saved yearly and equates to €3,900 yearly.

Potential impact of adopting college wide

The potential impact of adopting energy efficient procurement (including pre activation of standby power management) college wide has been divided into two measures. 

Measure 1 – Apply standby power management to all lab PCs within College. The total number of lab PCs within college is estimated at 1,200. The estimated saving is 1.6% of the total college consumption, which amounts to 334,000kWh of energy saved yearly and equates to about €20,000 yearly.

Measure 2 – Promote Standby as the default power management policy for all postgraduate, administration and academic staff. The PC usage survey carried out for the stock taking report estimates that 60% of the Department Computer Science postgraduate, administration and academic staff leave their PC running continuously. The other 40% turn off their PCs at night. Assuming these usage figures apply to the whole of College and a 75% success rate in changing the 60% of users to the standby policy, the estimated savings are 3% of the total College consumption, which amounts to 625,000kWH of energy saved yearly and equates to about €40,000 yearly. 

These measures just relate to procurement of desktop PCs but similar energy efficient procurements could be carried out for the entire range of office equipment. There are also some secondary impacts from dissemination of the pilot action. The University of Limerick was involved in the joint tender. Also, Colin Harris presented the SAVE project to the E3 energy management bureau who are promoting energy efficiency within the four Dublin universities (see http://www.e3.ie/).  Further to this, a change in the power management policy for lab PCs will raise awareness among the students 'the future workforce' to power saving. Finally, the emphasis on energy efficiency among the suppliers has been raised through the pilot action.

Feasibility
The Procurement and Contracts Officer has advised that to ensure continuing energy efficiency evaluation for future tenders the College would need to appoint an energy efficiency expert to each award panel. The role of the energy efficiency expert would be to develop and promote energy efficiency criteria for the range of electrical devices procured by College. The role would also extend into the operational phase. For example, with regard to the PC tender there is a need for on-going improvement of PC energy efficiency involving the appointed vendors and IS services (primarily in the area of power management). There is also a need to develop a standard College wide PC power management policy and to promote this policy. This work at the operational phase should feed back requirements to future tenders’ energy efficiency criteria. 

Cost

The primary cost of adopting energy efficient procurement College wide would be the energy efficiency expert’s salary. The total cost of this is estimated at €90,000 per year (including overheads). However, it may be possible that the energy efficiency expert could be shared among several universities, so costs would be shared.  

Conclusion

The main success factors to successful EE procurement are:

1. Readily available information on the benefits and potential of EE procurement.

2. Standard template guidelines to enable easy adoption of EE procurement.

3. An “energy efficiency officer” within the University to rollout EE procurement within the tender process and ensure its implementation in the operational phase.

4. Development of standard usage and power management policies and promotion of these throughout the College.

The main barrier at the moment is the lack of commitment to energy conservation in Ireland and in Irish Universities because the marginal economic benefit cannot justify the amount of additional administrative and managerial input required. This is particularly so in TCD because the University is striving to reduce administrative and managerial input across the board. 

We would like to thank the procurement officer Ben Hartnett and ISS for all their assistance with the stock taking report and including energy efficiency criteria in the PC tender. Also, thanks are due to the Department of Computer Science and EnergyStar for their assistance in implementing and testing the system standby power management. 

Appendix A

Desktop PC Energy Efficiency Criteria

 Model Details:                                                                                                                      

	Brand Name
	Model
	CPU
	Speed
	RAM (MB)
	HD (GB)
	Operating System
	Power Supply (Watts) 

	
	
	
	
	
	
	
	


	Peripherals
	
	
	
	
	
	
	


Power Performance Criteria

	Power Mode
	Power (Watts)
	Wake-up time (seconds)
	Maintain n/w connection
	Description

	Off-mode
	 
	 
	
	 Device is off but connected to mains.

	Standby-1
	 
	 
	
	 Highest power standby state.

	Standby-2
	 
	 
	
	 Next lower standby state (if any).

	Standby-3
	 
	 
	
	 Next lower standby state (if any).

	Standby-4
	 
	 
	
	 Next lower standby state (if any).

	On-idle-mode
	 
	 
	
	 Power on, logged in with no load.

	On-max-mode
	 
	 
	 
	 Power on, CPU 100%, reading from HD.


Power Management Functionality

Describe all of the device’s power buttons and their functionality.

Describe any non-standard software power management functionality? 

What is the power management policy (usage guidelines) for this device?

How is this policy communicated to the end user of the device?

Monitor Energy Efficiency Criteria

Model details:                                                                                                                      

	Brand Name
	Model
	Display Technology
	Resolution
	Refresh Rate (Hz)
	Power Supply (Watts)

	
	
	
	
	
	


Power Performance Criteria

	Power Mode
	Power (Watts)
	Wake-up time (seconds)
	Description

	Off-mode
	 
	 
	 Device is off but connected to mains.

	Standby-1 (Energy Star Sleep mode)
	 
	 
	 Highest power standby state.

	Standby-2
	 
	 
	 Lower power standby state (if any).

	On-mode
	 
	 
	 Power on.


Power Management Functionality

Describe all of the device’s power buttons and their functionality.

What is the power management policy (usage guidelines) for this device?

How is this policy communicated to the end user of the device?

Appendix B
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Figure 2 Energy Star Database standby power
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Figure 3 Energy Star on-idle power (this is an optional category and not very clearly defined)
_1171957929.xls
ComparisonChart

		SupplierA		SupplierA

		SupplierB		SupplierB

		SupplierC		SupplierC

		SupplierD		SupplierD



-10%

10%

852.12

189.36

826.92

183.76

927.072

206.016

1195.2

265.6



Data

		

				SupplierA		SupplierB		SupplierC		SupplierD

		Desktop Box

		On-Max (Watts)		109		130				< 200

		On-Idle (Watts)		56		50		64		Don't know

		Standby S3 (Watts)		3.2		3.2		4.48		<= 15

		Soft Off (Watts)		2.3		2.3		1.31		< 1

		Estimated Daily Consumption*		604.8		544.8		702.72		850		**

		Flatscreen Monitors		15" (1024x768)		B17 (1280x1024)		17" L1730		17" L170

		On (Watts)		25 - 30		36		31		45

		Standby (Watts)		<= 3		1		1.24		2

		Soft Off (Watts)		< 1		< 1		1.24		< 1

		Estimated Daily Consumption*		342		374		327.36		478

		Total Consumption		946.8		918.8		1030.08		1328

		10%		1041.48		1010.68		1133.088		1460.8																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																						0

		-10%		852.12		826.92		927.072		1195.2

		Difference		189.36		183.76		206.016		265.6

		Wake On Lan (Magic Packet)		Yes		Yes		Yes		Yes

		Resume from standby		Power button & Keyboard		Power button only		Don't know		Don't know

		Power consumption (Watts)		Score		Model

		500		10

		650		9

		800		8

		950		7		SupplierA, SupplierB

		1100		6		SupplierC

		1250		5

		1400		4		SupplierD

		1550		3

		1700		2

		1850		1
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