Criteria for Pilot Procurement of PCs and Monitors  in 5E-Universities

Three levels of criteria are proposed as a basis for the 5E-Pilot-Procurement. The first two levels are rather easy, the third level is more demanding. Level 1 requires the general adoption of energy efficiency in call for tenders as well as the compliance of products to the criteria of international labels. Level 2 in addition requires the specification of energy consumption in defined operation modes. Level 3 includes an assessment of the energy consumption based on annual energy costs. As an option it includes the pre-activation of defined settings for power-management.
3 level-Concept

1. General consideration of energy efficiency on the basis of international labels: 

· Inclusion of a general statement in the tender documents

· Requirement of compliance with the criteria of existing international labels like Energy Star or Energy (GEEA)  

2. Requirement of the specification of on-mode and sleep-mode consumption  

· For PCs the energy consumption in on-idle and standby-(S3)-mode has to be specified. For monitors the sleep-mode and on-mode has to be specified according to Energy Star-definitions. Values are collected for information but are not rated. Furthermore the requirements under point 1 are applied.  

3. Rating of energy consumption in on-mode and sleep-mode. Optional pre-activation of defined settings for power-management.

· PCs: Idle mode – consumption according to the definition of E.V.A.. Standby –consumption according to S3-mode specified in ACPI. The rating is done on the basis of annual energy costs as described below.

· Monitors: On-mode and sleep-mode consumption is assessed according to Energy Star. The rating is done on the basis of annual energy costs. Furthermore the requirements under point 1 are applied.

· Optional criterion: Pre-activation of defined settings for power-management. 

2. Criteria of the international labels Energy Star and Energy

The existing international labels Energy Star and Energy (GEEA?) define criteria for energy efficiency of office equipment. The criteria of Energy Star are very moderate and thus have the character of an industrial standard. The criteria of Energy are stronger but are also met by many products. Thus both Energy Star and Energy can easily be used for public procurement since a large part of the products available on the market do comply with these standards. Applying Energy Star means excluding the most inefficient products in terms of energy efficiency from the tender. In the USA Energy Star is mandatory for public procurement at the national level. 

2.1 Energy Star- and Energy-Specifications for PCs

For PCs Energy Star and Energy provide only specifications for energy consumption in standby-mode. The energy-star database www.eu-energystar.org offers a good overview of products complying with Energy-Star-specifications. The database also contains information on on-mode-idle-consumption which however is not based on defined measurement specifications and therefore can not be used for public procurement issues. Fig. 1 shows the current Energy-Star specifications for energy consumption of PCs in stand-by-mode. 

Fig.1 Key Product Criteria for ENERGY STAR Qualified Computers

	Computer Model Ship Date
	Guideline
	Power Consumption

	Before July 1, 2000
	· Shall enter a sleep mode within 30 minutes of inactivity

· If shipped with network capability, shall sleep on networks and respond to wake events 
	Power Supply
	Watts (W) in Sleep Mode

	
	
	< 200W 

> 200W
	< 30W 

< 15% of power supply's maximum continuous output rating

	On & After July 1, 2000
	· Shall enter a sleep mode within 30 minutes of inactivity

· If shipped with network capability, shall sleep on networks and respond to wake events
	Guideline A:
< 200W
> 200W < 300W
> 300W < 350W
> 350W < 400W
> 400W
	
< 15W
< 20W
< 25W
< 30W
< 10% of power supply's maximum continuous output rating 

	
	
	Guideline B*
	< 15% of power supply's maximum continuous output rating


*Note: Manufacturers may qualify computers as ENERGY STAR qualified under one of two guidelines, A and B. Guideline B is applicable under specific conditions. Please see detailed guidelines in the Computer MOU Version 3.0. Power consumption is based on size of power supply. 
Key Product Criteria for ENERGY STAR Qualified Integrated Computer System

	Integrated Computer Model Ship Date
	Guideline
	Power Consumption (Watts in Sleep Mode)

	Before July 1, 2000
	· Shall enter a sleep mode within 30 minutes of inactivity

· If shipped with network capability, shall sleep on networks and respond to wake events
	< 45W

	On & After July 1, 2000 
	· Shall enter a sleep mode within 30 minutes of inactivity

· If shipped with network capability, shall sleep on networks and respond to wake events
	< 35W


Key Product Criteria for ENERGY STAR Qualified Monitors
(effective July 1, 1999)

	Low-Power Mode
	First Low-Power "Sleep Mode"
	Second Low-Power "Deep Sleep" Mode

	Maximum Watts in Low-Power State
	< 15 Watts
	< 8 Watts


Monitors: A cathode-ray tube (CRT), flat panel display (e.g., a liquid crystal display) or other display device and its associated electronics. A monitor may be sold separately or integrated into the computer chassis. This definition is intended primarily to cover standard monitors designed for use with personal computers. The following may also be considered a monitor: mainframe terminals, and physically separate display units. 

Integrated Computer System: Systems in which the computer and visual display monitor are combined into a single unit. Such systems must meet all of the following criteria: it is not possible to measure the power consumption of the two components separately; and the system is connected to the wall outlet through a single power cable. 

Enable: To set the power management feature of a given product such that the power saving features are automatically activated as specified in the product's ENERGY STAR Partnership Agreement with the manufacturer. 

Computer's Low-Power or "Sleep" Mode: The reduced power state that the computer enters after a period of inactivity. 

Monitor's First Low-Power or "Sleep" Mode: The reduced power state that the monitor enters after receiving instructions from a computer or via other functions. A blank screen and reduction in power consumption characterize this mode. The monitor returns to full-power mode upon sensing a request from a user. 

Monitor's Second Low-Power or "Deep Sleep" Mode: The second reduced power state that the monitor enters after receiving instructions from a computer or via other functions. A significant reduction in power consumption characterizes this mode. The monitor returns to full- power mode upon sensing a request from a user. 

Wake Event: A user, programmed, or external event or stimulus that causes the computer to transition from its low-power or sleep mode to its active mode of operation. Examples of wake events include, but are not limited to, movement of the mouse, keyboard activity or a button press on the chassis, and in the case of external events, stimulus conveyed via a telephone, remote control, network, cable modem, satellite, etc.
Fig. 2 in comparison shows the specifications of the GEEA-label. Whenever possible it is recommended to follow the criteria of the GEEA-Label since they are a bit more stringent than Energy Star?? but still are met by many products.  
Fig. 2 Specification levels for PCs proposed by GEEA for 2004 and 2005 (Group for energy efficient appliances)

	Product group 
	2004
	2005

	PC  (Personal Computers)
	
	

	· off mode 
	3 W
	2 W

	· sleep mode (low-power mode): 
	5 W (Preset default < 30 min.)
	5 W (Preset default< 30 min.

	One or more mechanisms to power down monitor
	Required
	Required


2.2 Energy Star and Energy-Specifications for Monitors

For monitors two new sets of specifications (tiers) have been developed in the Energy Star-scheme. The first set will come into force in early 2005 the second one in early 2006 (Fig.3). The new specifications also consider energy-consumption in on-mode and therefore allow a more holistic rating of total energy efficiency of appliances. Due to the recent revision these criteria are more demanding than criteria for PCs but also are met by 20-70% of the products offered on the market (depending which one of the two sets of specifications is regarded). Products in the current Energy Star database do not necessarily comply with the new specifications since they have not officially been set into force yet. However the use of the new set of specifications is strongly suggested. We propose to demand tier 2 criteria whenever possible. Fig. 4 shows the specifications of the Energy label proposed by GEEA.  

Fig. 3 a) New specifications of on-mode-consumption of monitors according to Energy Star
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1. Tier 1: To qualify as ENERGY STAR, computer monitor models must not exceed the following
maximum active power consumption equation: Y = 38X + 30. Y is expressed in watts and
rounded up to the nearest whole number and X is the number of megapixels in decimal form
(e.9., 1,920,000 pixels = 1.92 megapixels). For example, the maximum power consumption for
a computer monitor with 1800 x 1440 resolution, or 2,592,000 pixels, would be: 38(2.592) +
30 =128.49 or 129 watts when rounded up. Under this metric, maximum allowed power
consumption for computer monitors with various standard resolutions is provided below in
Table 1

2. Tier2: To qualify as ENERGY STAR, computer monitor models must not exceed the following
maximum active power consumption equation: If X < 1 megapixel, then Y = 23;if X > 1
megapixel, then Y = 28X. Y is expressed in watts and rounded up to the nearest whole
number and X is the number of megapixels in decimal form (e.g., 1,920,000 pixels = 1.92
megapixels). For example, the maximum power consumption for a computer monitor with
1024 x 768 resolution (or .78 megapixels) would be Y = 23 watts and for a computer monitor
with 1600 x 1200 resolution would be 28(1.92) = 53.76 or 54 watts when rounded up.

Table 1: Sample Tier 1 On Mode Maximum Power Levels

Resolution Total Pixels Maximum Power Use for Tier 1
640 x 480 307,200 42 watts
800 x 600 480,000 49 watts

1024 x 768 786,432 60 watts

1280 x 768 983,040 68 watts
1280 x 1024 1310,720 80 watts
1600 x 1024 1,638,400 93 watts
1600 x 1200 1,920,000 103 watts
1920 x 1200 2,304,000 118 watts
1800 x 1440 2,592,000 129 watts
2048 x 1440 2,949,120 143 watts
2048 x 1536 3,145,728 150 watts

To qualify a computer monitor as ENERGY STAR, it must be tested according to the protocol
outiined in Section 4, Test Methodology.




Fig. 3b) New specifications of sleep- and off-mode-consumption for monitors according to Energy Star
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Sleep and Off Modes

1

Tiers 1 and 2: Maximum power consumption levels for Sleep and Off Modes are provided in
Table 2 below. Computer monitors capable of multiple Sleep Modes (i.e., Sleep and Deep
Sleep) shall meet the Sleep Mode requirement below in all such modes. For example, under
Tier 1, a computer monitor tested at 7 watts in Sleep and 3 watts in Deep Sleep would not
qualify because one of the Sleep Modes exceeds 4 watts.




[image: image3.png]2. Sleep Mode Exception: Computer monitors that have the capabiliy to proceed automatically
from On Mode/Active Power to an Off Mode/Standby Power of 2 watts o less in Tier 1 and 1
watt or less in Tier 2 comply with these energy consumption requirements. The computer
monitor's Off Mode/Standby Power must be activated within 30 minutes of user inactivity or as
otherwise defined in future versions of the Computer Agreement (issued after current Version
3.0). Upon resumption of user activity (e.g., user moves the mouse o presses a key on the
keyboard), the computer monitor must return to full operational capabiity. In other words, a
Sleep Mode is not necessary if the computer monitor can proceed from On Mode/Active
Power to Off Mode/Standby Power and meet the ENERGY STAR requirements in the Off
Mode/Standby Power.

Table 2: Energy-Efficiency Criteria for Sleep and Off Modes (Tiers 1 and 2)

Tier 1 Tier2
Sleep Mode =4 watls =2 watts
Off Mode =2 watls watt





Fig. 4 Specifications for energy consumption in deep sleep and off mode for monitors according to Energy  (GEEA)

	Monitors
	
	

	· off mode 
	1 W
	1 W

	· deep sleep mode: 
	
	

	without universal serial bus (USB)
	2 W  (Preset default < 70 min.)
	2 W  (Preset default < 70 min.)

	with universal serial bus (USB)
	3 W (Preset default < 70 min.)
	2.3 W (Preset default < 70 min.)

	· on mode 
	 
	(To be informed
Q1-2004)


More detailed information on criteria, specification levels and test procedures is available on the following US and EU-Websites:

EnergyStar-Europa: www.eu-energystar.org
EnergyStar-USA: www.energystar.gov

Energy (GEEA): www.gealabel.org
