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This document describes ISR-UC pilot action (implementation of the SAVE 5E procurement guidelines) and evaluates the feasibility and potential impact of adopting the guidelines for subsequent tendering processes in our university.

1. Background

The main objective of the project “5E in Universities” is to assist universities across Europe as critical social multipliers to become more energy-efficient and climate-friendly through the integration of energy-efficiency objectives into their procurement of electric and electronic office equipment.

The electricity used by common office equipment such as computers, monitors, printers, copiers, and fax machines, is a significant portion of the electricity used in buildings. Reducing the amount of this electricity has important environmental and economic benefits. Lack of awareness and expertise is a main constraint for energy efficiency. Both education and information are needed to increase the awareness of the users and change their behaviour.
The Energy Analysis Department of the Lawrence Berkeley National Laboratory, issued the guide ““Guide to Reducing Energy Use in Office Equipment”. In this guide it was estimated that one workstation (computer and monitor
), if left on after business hours and without automatic power management, produces nearly one ton of CO2 per year
. This is five times the amount produced if the workstation is switched off at night and engages power management during idle periods in the day. If everyone in the U.S. were to turn off their equipment at night,   USA could shut down eight large power stations and save 7 million tons of CO2 every year. One estimate is that without power management, electricity for PCs and monitors would cost U.S. businesses about €1.50 billion per year in the year 2000.   This study made in the USA reflects also the situation in other developed regions such as the European Union, in which similar savings can be obtained.

This report presents the results of the pilot procurement action at the University of Coimbra. The pilot procurement action was carried out at department level (Dep. of Electrical Engineering and Computers, a large department with about 1100 students), because it turned out impossible to carry it at the central level. However, the lessons learned  are being  disseminated to other sectors of the University, as it will be described later in the report.

The DEEC belongs to the Faculty of Science and Technology of the University of Coimbra (FCTUC). There is not a central purchase department at our university, and each faculty has its own purchase department that is responsible for purchasing office equipment for administration staff. In the case of our faculty, each department of FCTUC can carry out procurement actions, through the accountancy office, because each department of FCTUC has independent budgets. While it is much easier to introduce energy efficiency criteria in the procurement actions carried out at these low levels, the potential impact in terms of potential energy and carbon savings is much smaller. The PCs stock in the University is estimated to be around 7250 PCs, while in the DEEC the number is around 500 units (estimated number of PCs based on the net IP registration). 
The Portuguese 5E project team has drafted the procurement document (see Appendix B) with the equipment specifications and took part  in  the jury to evaluate the bids. Two members of the 5E team and one member of the administration of the DEEC, composed this jury. It is important to mention that in our case, the administration staff of DEEC is aware of energy efficiency issues as well as economic feasibility assessment, and therefore, although the restricted budget for 2005, they were very receptive to the pilot procurement action. They clearly understand that savings in electricity bills can be used elsewhere in the department. 
The DEEC is located in a new campus and significant energy efficiency measures have been implemented over the past 5 years. In terms of architecture and usage patterns this building is similar to the Informatics Department building, in the same campus. While at DEEC there is a power management system installed that automatically controls lighting and space conditioning use in the building, the Informatics Department does not have any energy management policy. In a recent study carried out in the two buildings it was concluded that electricity consumption in the Informatics Department is  more than 2  times higher than in DEEC.

The electricity used by office equipment nowadays can rival the electricity used in office lighting. Lighting is widely recognized as a major energy use with significant potential savings in most buildings. Office equipment deserves the same level of attention.

Despite the benefits of reducing electricity consumption in offices by acquiring more efficient office equipment, there is another indirect benefit that is related with air conditioning electricity consumption. Energy efficient office equipment can contribute to a significant reduction in the air conditioning needs, because with a correct power management and  proper configuration of the PC, the heat losses can decrease significantly. This is particularly important in the student’s labs, with dozens of computers turned on during long times. In such situations the  energy-efficient  configuration of the PCs should be mandatory. On the behalf of the DEEC President, the 5Es team solicited the Network Administrator to take action in those situations in DEEC.

The two main factors which are the core trouble of our office equipment consumption are: users who leave their equipment on during the night/weekends and users who do not enable the power management features in desktop PCs, either because they are not aware of it, either because they just do not care with electricity consumption.

Many users simply follow the prevailing behaviour pattern of leaving equipment on. They may only need to be reminded that turning off their equipment will save money and reduce pollution. It is important to recognize that some computers do legitimately need to be left on, for such purposes as remote access or provide network services to other computers. In these cases, monitor and desktop PCs power management can be enabled, or even automatically shut themselves off (e.g. after executing some function, like a data backup).

The disabling of power management usually occurs during machine setup, or in an attempt to fix a problem. Although the Energy Star® program requires that the equipment is shipped with power management features enabled, these features are routinely disabled by many equipment installers.
In most cases, desktop PCs power management operates without causing the user any problems. When problems do arise, it is mainly with older PCs and certain operating systems. Certain combinations of hardware and software can also cause problems with power management. Some network cards and networking software may cause network connections to drop, and some older software can cause the machines to freeze while it is in low-power mode.

Links to EU Energy Efficiency legislation

The objective of the 5Es project concerning the introduction of energy efficiency criteria in the procurement processes of the universities is in line with the EU policy initiatives in the energy and environmental area and contributes to effectiveness and further development of EU legislation. In particular it will help the implementation of the Eco Design Directive for energy using equipment (COM(2003)453), which has been revised last month. In a recent press conference, regarding amendments to the eco-design framework directive, the European Commission, under the Environment Committee adopted a second reading recommendation aimed at increasing the energy efficiency of electrical products. By comparison with the original legislation, more emphasis should be put on improving energy efficiency and on better consumer information. An important amendment clarifying which products should be affected first stressed that: one year after the adoption of the framework directive the Commission should adopt implementing measures for those products that offer a high potential for cost-effective reduction of greenhouse gas emissions. These include heating and water heating equipment, electric motor systems, lighting in the domestic and tertiary sectors, domestic appliances, office equipment in the domestic and tertiary sectors, consumer electronics and HVAC (heating ventilating air conditioning) systems. For ICT products, off-mode/stand-by consumption should as a general principle be minimised to the extent technically possible. [15.3.2005 Committee on the Environment, Public Health and Food Safety]. Finally, this project supports the negotiations on the Energy Star and voluntary initiatives such as the Codes of Conduct on energy efficiency of selected electronic equipment, the EICTA agreement with producers, and the Group for Energy-Efficient Appliances (GEEA).
2. Pilot action

ISR-UC has recently carried out a detailed field characterisation study about the electricity consumption by type of load in the DEEC. In the scope of this study, based on audits and on a field survey with a short questionnaire, it was concluded that most office equipment is normally switched off at night, but not at lunchtime. As it can be seen in Figure 1, 56% of the time the computers are turned on during 5 to 9 hours.
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Figure 1: Staff computers average working hours

Next figures show the staff behaviour with the  desktop PC and with the monitors during the time the computer is turned on (5-9 hours), at the DEEC.
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	Figure 2a): Staff behaviour with the desktop PC
	Figure 2b): Staff behaviour with monitors 


With the exception of some old PCs (used for process control, or other tasks) all PCs have power-management features available. However, these power-management features need to be installed by the user, since the default situation corresponds to the absence of power-management operation. With the monitors, the situation is similar in terms of availability power-management. However, in most monitors the stand-by operation default comes pre-installed. Recent laser printers and copy machines are also equipped with power-management features, which come automatically installed. 

The main conclusions of the above mentioned field characterisation study include the following measures which can be used to improve energy-efficiency with office equipment:
· Switching off equipment during lunch breaks, long meetings, at night and during weekends; about 67% and 72% of staff does not turn off the monitor and the PC, respectively, when they are going for lunch, for a meeting. Keeping the monitor in the stand by mode instead of switching it off is a waste of energy. 

· Installing energy saving characteristics in all PCs and peripherals, if not yet installed as it is the case in our department, at the time of delivery of new equipment and retrofitting existing PCs with the same option; Based on the questionnaire it was estimated that about 65 % of the DEEC staff do not have the power management features enabled in their computers. 

· Increased use of printers in a network mode (to decrease the number of required printers),

· If printers are not shared, switching on printers only when a printing job is required;

· Increased use of TFT monitors, as they not only have less energy consumption, but also last longer and lead to less material waste at the end of the energy cycle. In addition they have a large impact in the comfort and health of the users.

With these considerations in mind, ISR-University of Coimbra has conducted a tender for acquisition of 20 desktop PCs and 20 TFT monitors. In this tender it was specified the minimum characteristics of the desktop PCs. The specified requirements were:

· Pentium 4 3.2GHZ processor;

· Hard disc of 120GB;

· 512MB of RAM memory;

· TFT monitor of 17”;

· Keyboard with sleep, wake and power buttons.

In addition it was requested from suppliers to mention about any features of the desktop PC and of the TFT monitor that would improve their energy efficiency. These additional features were taken into consideration by the team when doing the selection of the PCs. These features would put the supplier with a better score in the tender. It was also requested in the tender that suppliers should included the power consumption of all general operating states, namely, soft-off (S5), hibernate (S4), standby (S3), on-idle and on-max.

Among the suppliers participating in the tender, we just considered two suppliers to score the PCs (supplier A and B). The remaining suppliers did not fulfil the necessary requirements to participate in the tender. Both supplier A and B submitted more than one solution for desktop PCs and monitors to be evaluated. The evaluation method used to award energy efficiency points consisted of estimating the daily energy consumption of the product based on the typical usage in the DEEC that can be seen in Table 1. This usage pattern has been evaluated based on a short questionnaire that was distributed among the users, and also on measurements carried out in one research laboratory, and illustrate the user’s behaviour with PCs.

Table 1: Typical usage pattern of PCs and Monitors.

	Desktop PC
	Hours/Day

	On-idle mode
	5 h

	On max mode
	3 h

	Soft off
	16 h

	Monitor
	Hours/Day

	On
	7 h

	Stand by
	1 h

	Off
	16 h


Table 2 and 3 show the power consumption for the different operating modes of the desktop, provided by supplier A and B respectively, and Table 4 shows the same information for TFT screens. It should be mentioned that the power consumption of the flat screens were requested for 3 operating states, namely off, stand-by and on.

Table 2: Power consumption of the requested operating states from supplier A, for the desktop

	Supplier A (Power consumption [W])

	
	Solution A1
	Solution A2
	Solution A3

	Max
	235
	244
	240

	On Idle
	100,5
	109,5
	120,5

	S3 Stand By
	30
	42
	42

	S4 Hibernate
	13,5
	13,5
	13,5

	S5 Soft Off
	5
	5
	5


Table 3: Power consumption of the requested operating states from supplier B for the desktop

	Supplier B (Power consumption [W])

	
	Solution B1
	Solution B2
	Solution B3
	Solution B4

	Max
	167
	167
	172
	172

	On Idle
	88
	88
	90
	90

	S3 Stand By
	88
	88
	90
	90

	S4 Hibernate
	19
	19
	19
	19

	S5 Soft Off
	19
	19
	19
	19


Table 4: Power consumption of the requested operating states from supplier A and B for the monitors.

	Monitors (Power consumption [W])

	
	Monitor of supplier A
	Monitor of supplier B

	On
	30
	34

	Stand By
	1
	9

	Off
	1
	7
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Figure 3 shows the estimated daily energy consumption for each supplier and for each solution, and using the above mentioned usage pattern of PCs in the DEEC. 

Figure 3: Daily consumption for each supplier and for each solution.
The different solutions provided by Supplier A and B only differ in the hardware configurations. The impact of different configurations is visible in the total power consumption of the desktop PCs.

3. Evaluation
How successful was the pilot action?

It should be mentioned, efficient equipment (PC + Monitor) for a relatively significant number of units is available at very reasonable prices.

Taking into account energy efficiency criteria, the results of the tender indicate that supplier A PCs are more efficient than supplier B PCs, being the Solution 1 of supplier A the most efficient option (Solution A1 in Figure 3).

In the tests made to the standby system functionality we could find out that the PC´s from supplier A have excellent performance in all the solutions available and were extremely silent. These tests were made in the Windows XP and SUSE Linux Operating Systems. The desktop PCs were tested in Linux Operating System (OS) to see how was the performance of these PCs working at 64bits, because many applications running in some laboratories use a lot of calculus, and Linux seems to be the most stable OS that works at 64bits. The tests in 64bits revelled that the performance was excellent and moreover there was no variation on the PCs power consumption.

Some PC´s solutions presented by supplier B were not considered for the ranking of PCs, because their sleep and power keyboard button were not operating properly. This malfunction is usual in some desktop PCs, when there are hardware incompatibilities. The solution 3 of supplier A was not acceptable because the CPU processor was not in the range of the minimum power requirements.

Short-term impacts

Efficient office equipment at low or no extra cost is available from the suppliers. It is more a question of demand for these products and a question of changing user’s behaviour.  In the   short term, educations campaigns are needed in order to increase user’s awareness and motivate them towards energy efficient behave with PCs. The pilot action will be used as a good example for future purchases in the DEEC, and  is being disseminated during the information campaigns in DEEC and also at university level.

Next Figure shows the monthly potential electricity savings that can be achieved if one TFT monitor is used instead of a CRT. The monitors consumptions are based on the measurements carried out in the existing TFTs in the DEEC. There are different measures that can be implemented to save electricity with monitors:
Case 1 - Replacing all existing CRT monitors by TFTs, without changing users behaviour:
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Figure 4: Comparison of electricity consumption of a TFT versus a CRT monitor, per month
Based on the mentioned field survey, about 33% of the monitors are TFT, and 67% are CRTs. Using a TFT instead of a CRT can save up to 10.5KWh per month. For the existing monitors population, if all the CRTs are replaced by TFTs it will be possible to achieve 335*126*0.07= 2955€ per year. This savings amount is enough to buy 15 TFT 17” monitors at the quotation of the tendering. 

Case 2 – Changing user’s behaviour with monitors:

[image: image5.emf]0 2 4 6 8 10 12

kWh/month

CRT 17''

TFT 17

Monthly electricity consumption of TFT versus CRT monitor, 

with power management policy


Figure 5: Comparison of electricity consumption of TFT versus CRT monitors if power management policy is implemented 
Considering the present situation at the DEEC, if the user change his behaviour with monitors it is possible to achieve 16,4 % savings in the CRT monitor’s consumption, representing about 63,9KWh per year per monitor, at an electricity price of 0,07€/kWh, and for the PCs population in our department, this translates into 335*63,9*0.07= 1498€ savings. Considering TFT monitors, because they already are more efficient than CRT monitors, the potential savings if the users implement the established power management policy, can achieve 6%, representing 165*28*0.07= 323€. This management policy will save about 1822€ per year, without any extra cost. Table 5 shows the estimated operating hours of the monitors in the different modes of operation, currently used and when power management policy is implemented.
Table 5: Usage pattern of monitors 

	Monitor CRT 17''
	Estimated daily operating hours

	
	Standard use
	Power management policy 

	On
	7
	5

	Stand by
	1
	2

	Off
	16
	1


With the power management policy defined for the PCs: e.g., monitors should go into the stand by mode after 10 minutes of inactivity, and into off mode after one hour inactivity, it is possible to achieve significant savings without any expenses. Users must also turn off the monitor when they are leaving their offices. To achieve these objectives, labels to remember and persuade users for this good habit, and environmental friendly use of electricity are being prepared and will be posted in all the monitors. Similar campaigns have recently been successfully implemented for lighting in the DEEC   building. However,   changing behaviour seems the most challenging part of this project. While there are people that are very keen on knowing what they can do to save electricity and the environment, who  are keen to collaborate, other people show scepticism to the existing potential savings, and they just do not care because they do not pay the bill.

In the scope of the 5Es project, a user Guide to Purchase Energy Efficient Office Equipment, was issued in Portuguese (see Annex).
· This guide intends to create awareness among the users about energy savings in office equipment, as well as other advantages, such as: added comfort and improved reliability. It also informs the users about the disaggregation of electricity by the main end-users, giving special relevance to office equipment, and their share in the total electricity consumption. 

· Energy Star specifications are also incorporated in this guide, as well as other more stringent minimum efficiency requirements (stand-by, on-idle, sleep mode consumption, etc….)

In addition to this guide, the document  Purchasing  Guidelines, was elaborated and submitted to the University administration.   The main requirements of the guidelines   are:

1- All research groups must purchase, as the lowest form of commitment, Energy Star Labelled office Equipment.
2- Always specify Energy Efficiency minimum requirements.
3- All CRT monitors with 5 years old and more, should be replaced by TFT monitors (Supplier A monitors should be considered because they are cost effective and have good performance)

4- The supplier should supply the equipment with the sleep feature enabled

5- In order to prevent malfunctions, the supplier should provide support in respect to Energy Star features, in order that these features remain properly enabled. He should provide the following information: energy use in full-power, stand by, and automatic stand by and automatic off states, time out options and defaults, recovery times, features related to ease of use in duplex mode, etc….

6- The supplier is responsible for the proper configuration of power management features, according to the Energy Star specifications for Energy Efficiency.

7- Suppliers of equipment should engage themselves to collect electric and electronic waste, contributing to reduce environmental impacts.

Potential large scale impact of a wide replication of the pilot action for the university
According to recent studies undertaken at the university, office equipment is responsible for about 20% of the total electric energy consumption of the university. The total electricity consumption in the university is about 11,000 MWh per year. This means that office equipment electricity consumption represents about 2,200 MWh per year. Of these, around 60 % (1300 MWh) is due to computers plus monitors and 10% (220 MWh) is due to printers. The remaining consumption is due to servers, networking equipment, copy machines and faxes.

On a recent study (although with a small but representative sample) on average the computers are turned on during 9.5 hours per day (this includes lunch-breaks in which most computers are left turned on). Assuming that 90% of the computers can go in stand-by mode during 40% of the time and the consumption in stand-by mode (computer and screen) is 25% of the consumption in on mode, and then there is a potential saving of 350 MWh by using the energy saving features of computers and monitors.

The number of students at UC is stable in the last years and there is no tendency to decrease or increase. Therefore, the only expected changes are the increase of laptops and TFT monitors (as its price is getting lower), replacing desktop computers and CRT monitors, respectively. One clause of the proposed purchasing guidelines   says that all CRT monitors with more than 5 years old should be replaced by TFT 17’’ monitors.

The pin-matrix printers that still exist are, logically, disappearing. An increase of laser printers (as its price is getting lower too) in detriment of Inkjet printers is also expected. New laser printers offer lower consumable costs and normally have power saving modes.
Feasibility

The main challenge in order to achieve the potential savings of office equipment is to change user´s behaviour with office equipment. One main conclusion of the carried out tender by ISR-UC was that cost-effective efficient office equipment exists and is available from suppliers. It is just a question of demand for this product followed by an information campaign to increase the awareness and persuade users to environmental friendly use of computers.
Cost

With the pilot action carried out at the DEEC, it was concluded that the price premium and the total cost for efficient desktops and TFT monitors, for large quantities  (discount included), is not significant. Table 6 shows the prices (€/unit) for the best energy efficiency option of each supplier.

Table 6: Price for each best option of suppliers A and B.

	
	Best solution
	Costs in €/unit

	Supplier A
	A1
	649 (including monitor)

	Supplier B
	B1
	378.90 (PC) +195.60 (Monitor) = 574.5


Conclusion

As it was already mentioned, our choice among the available options was Solution A1, because it was by far the best option in terms of electricity consumption (see Figure 3). Although it was not the lowest price option, it still is a feasible solution, if we compare A1 solution with B1, in terms of payback time. This pilot procurement action carried out in the DEEC, incorporated the energy efficiency criteria in the tendering process, for the first time. This successful process opens a precedent in the rules for office equipment acquisition that represents a good example for future tendering process. 
This pilot procurement action allows us to educate and empower communities to help themselves developing successful energy efficiency projects.
Based on this European project, it is possible to conclude that the most important factors to successful Energy Efficiency (EE) procurement in universities are:

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

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

3. An “energy efficiency officer” within the University (in our case this function could be done by the net administrator) to rollout EE procurement within the tender process and ensure its implementation in the operational phase;

4. Development of  a code of good behavioural practices and power management policies, as well as  promotion of these throughout the whole university.

4. Dissemination of the pilot procurement results
The potential impact of this project can only be achieved with a large dissemination effort, in order to reach the numerous audiences. The results of the project are being disseminated by the following means: 
· A  guide was produced with guidelines for purchasing departments to introduce energy efficiency criteria in the tenders, as well as to all end-users to purchase energy efficient office equipment. (Annex).

· Labelling of computers with warning advices to persuade people to have an energy efficient behaviour in our department.
· A 4 pages user-friendly leaflet, written in a simple language, has been developed, and was distributed within the university of Coimbra.

· Public information campaigns on the incorporation of energy-efficient and on the promotion of selective procurement practices. One seminar was carried out on October 2004. The attendance people of this seminar were students, professors, administrative staff, purchase department staff, energy auditors and also some suppliers. Around 40 people attended this seminar.
· The results this study will also be disseminated in other universities, in particular among those staff with the responsibility for the procurement processes within the university, and office equipment suppliers.
Appendix A

Desktop PC Energy Efficiency Criteria

Model Details:                                                                                                                      

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

	Solution A1
	Intel Pentium
	Intel Pentium 4
	3.2 GHz
	512MB 400MHZ
	Western Digital WD 1200BB, 120GB
	Windows XP and SUSE Linux
	Eurotech Silent 400W PFC

	Solution A2
	Intel Pentium
	Intel Pentium 4 540
	3.2 GHz
	2*256MB 400MHZ
	Western Digital WD 1200BB, 120GB
	Windows XP and SUSE Linux
	Eurotech Silent 400W PFC

	Solution A3
	AMD Atthlon
	AMD Atthlon 64 3200+
	3.2 GHz
	2*256MB 400MHZ
	Western Digital WD 1200BB, 120GB
	Windows XP and SUSE Linux
	Eurotech Silent 400W PFC

	Solution B1
	Tempus
	Intel Pentium 4
	3.2 GHz
	512MB 400MHZ
	Samsung 120GB 7200rpm
	Windows XP and SUSE Linux
	300W PFC

	Solution B2
	Tempus
	Intel Pentium 4
	3.2 GHz
	512MB 400MHZ
	Samsung 120GB 7200rpm
	Windows XP and SUSE Linux
	300W PFC

	Solution B3
	Tempus
	Intel Pentium 4
	3.2 GHz
	512MB 400MHZ
	Samsung 120GB 7200rpm
	Windows XP and SUSE Linux
	300W PFC

	Solution B4
	Tempus
	Intel Pentium 4
	3.2 GHz
	512MB 400MHZ
	Samsung 120GB 7200rpm
	Windows XP and SUSE Linux
	300W PFC


	Peripherals
	
	
	
	
	

	Solution A1
	Motherboard ECS 848P-A
	DVD LiteOn 1653S
	Graphic board ATI 9250 128 MB
	Optical Mouse
	Keyboard with sleep, wake, power buttons

	Solution A2
	Motherboard ECS M915P-A
	DVD LiteOn 1653S
	Graphic board ATI 9250 128 MB
	Optical Mouse
	Keyboard with sleep, wake, power buttons

	Solution A3
	Motherboard Asus K8V-X
	DVD LiteOn 1653S
	Graphic board ATI 9250 128 MB
	Optical Mouse
	Keyboard with sleep, wake, power buttons

	Solution B1
	Motherboard Asus P4S800-MX
	DVD 16X
	Integrated graphic board
	Scroll mouse
	Keyboard with sleep, wake, power buttons

	Solution B2
	Motherboard Asus P4S800-VM
	DVD 16X
	Integrated graphic board
	Scroll mouse
	Keyboard with sleep, wake, power buttons

	Solution B3
	Motherboard Asus P5S800-VM
	DVD 16X
	Integrated graphic board
	Scroll mouse
	Keyboard with sleep, wake, power buttons

	Solution B4
	Motherboard Asus P5GD1-VM
	DVD 16X
	Integrated graphic board
	Scroll mouse
	Keyboard with sleep, wake, power buttons


Power Performance Criteria

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

	Off-mode
	7
	9.15
	
	Device is off but connected to mains.

	Standby-1
	---
	---
	
	Highest power standby state.

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

	Standby-3
	25
	10.15
	
	Next lower standby state (if any).

	Standby-4
	4.5
	27.07
	
	Next lower standby state (if any).

	On-idle-mode
	115
	none
	
	Power on, logged in with no load.

	On-max-mode
	210
	none
	
	Power on, CPU 100%, reading from HD.


Power Management Functionality

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

Sleep and power keyboard button.

Efficient power supply (at least 73% efficiency).

Describe any non-standard software power management functionality? 

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

Desktops should enter into the following modes after the defined periods of inactivity:
S1: 10 min; Stand by (S3): after 20 min; Hibernate (S4): after 30 min; off: after 60 minutes.

Users must also turn off the monitor when they are leaving their offices.
How is this policy communicated to the end user of the device?

It is mandatory.

Monitor Energy Efficiency Criteria

Model details:                                                                                                                      

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

	Solution A
	PHILIPS 170S5FS
	TFT
	1024x768
	TFT has no refresh rate
	

	Solution B
	Samsung TFT 17”
	TFT
	1024x768
	TFT has no refresh rate
	


REQUIRED PERFORMANCE CRITERIA IN THE TENDER

Power Performance Criteria

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

	Off-mode
	3
	4.25
	Device is off but connected to mains.

	Standby-1 (Energy Star Sleep mode)
	3
	4.25
	Highest power standby state.

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

	On-mode
	32
	none
	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?

Monitors should go into the stand by mode after 10 minutes of inactivity, and into off mode after one hour inactivity.
Users must also turn off the monitor when they are leaving their offices.
How is this policy communicated to the end user of the device?

These features were enabled by the suppliers. It is a mandatory policy.
Labels to remember and persuade users to implement EE measures, and follow an environmental friendly use of electricity are being prepared and will be posted in all the monitors.
Appendix B – Tender document of the DEEC-UC

University of Coimbra is conducting a tender for acquisition of 20 desktop PCs and 20 flat monitors that must obey to some energy efficiency requirements.


The required PCs and monitors are for I&D issues and most have this minimal characteristics:

· Pentium 4 3.2GHZ processor;

· Hard disc of 120GB;

· 512MB of RAM memory;

· TFT monitor of 17”;

· Keyboard with sleep, wake and power.


Please fell up these tables for each PC and monitor so that we can estimate their power consumptions.

	Desktop Box (PC)
	Operating modes
	Watts (W)

	Brand Name:_________________________

Model: _____________________________

CPU: _______________________________

RAM (MB): ___________________________

Hard Drive (GB): ______________________

Power Supply (W): ____________________

Price: ______________________________
	On-Max
	

	
	On-Idle
	

	
	Stand by (S3)
	

	
	Hibernate (S4)
	

	
	Off (S5)
	

	Flat Monitor
	Operating modes
	Watts (W)

	Brand Name: _________________________

Model: ______________________________

Resolution: __________________________

Refresh rate (HZ): _____________________

Technology: __________________________

Price: _______________________________
	On
	

	
	Stand by (S3)
	

	
	Off
	



All aspects related with the way that the equipments use the energy, such as energy efficiency, power quality and environmental impacts (noise, recycling material, etc.), are going to be taken in to account for the evaluation of the functioning costs of the equipments. All characteristics of relevance on this mater should be mentioned because they will be key criteria in the evaluation of the proposals.

S1 Sleeping State


Is a low wake latency sleeping state. In this state, no system context is lost (CPU or chip set) and hardware maintains all system context.

S2 Sleeping State


The S2 sleeping state is a low wake latency sleeping state. This state is similar to the S1 sleeping state except that the CPU and system cache context is lost (the OS is responsible for maintaining the caches and CPU context). Control starts from the processor’s reset vector after the wake event.

S3 Sleeping State


The S3 sleeping state is a low wake latency sleeping state where all system context is lost except system memory. CPU, cache, and chip set context are lost in this state. Hardware maintains memory context and restores some CPU and L2 configuration context. Control starts from the processor’s reset vector after the wake event.

S4 Sleeping State


The S4 sleeping state is the lowest power, longest wake latency sleeping state supported by ACPI. In order to reduce power to a minimum, it is assumed that the hardware platform has powered off all devices. Platform context is maintained.

S5 Soft Off State


The S5 state is similar to the S4 state except that the OS does not save any context. The system is in the “soft” off state and requires a complete boot when it wakes. Software uses a different state value to distinguish between the S5 state and the S4 state to allow for initial boot operations within the BIOS to distinguish whether or not the boot is going to wake from a saved memory image. 

	Windows XP
	ACPI

	Standby
	S1 or S3 depending on BIOS setting

	Hibernate
	S4

	Turn-off 
	S5


� The term ‘workstation’ is used to mean the office equipment dedicated to one person.  Most  people in an office setting  generally have their own computer.


� Based on 0.6 kg CO2/kWh.  This is a rough national average figure for the U.S. In the EU, the  number is about 30 % less.
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