
Proposal: 
Guidelines for Measurement of power consumption of PCs in „on idle“-Mode

Scope of application:

These guidelines are valid only for the evaluation of tenders in the field of standard-PCs (including preinstalled operating system MS Windows XP and standard software for office application) and are mandatory for all tenderers.

Measurement Method

Introduction

The real power consumption
 of a PC, running in “on idle”-mode has to be measured, by applying the following procedure:

Requirements on test conditions and test equipment

The test conditions and the test equipment have to meet the requirements defined as below:
 

If the operational environment is not specified by the manufacturer, or if a temperature range is specified that includes 23°C, the tests are conducted at 23°C ± 5°C. If a temperature range is specified that does not include 23 °C, the test are conducted at whichever end of the temperature range is closer to 23°C.

The test supply waveform shall contain less than 5 % total harmonic distortion when the equipment under test (EUT) is operating at the maximum configuration declared by the manufacturer.

Measurements are made with a suitable calibrated true r.m.s. voltmeter and a wattmeter. The voltmeter shall have an accuracy of ±1 % or better at rated voltage. The wattmeter shall have an accuracy of ±1 % or better at 100 W and greater. It shall be capable of accurate readings of waveforms having peak factors up to 5. The test instruments shall have a bandwidth of at least 1 kHz.

Measurement procedure

The EUT is a single PC, which is connected to monitor, keyboard and mouse (or a similar input device) and disconnected to all other (USB
)-peripheral devices.

It has to be ensured, that all relevant settings regarding the energy saving modes in “energy options” of the operating system have to be disabled.

The System (EUT plus Monitor) has to be connected to the power supply and to be turned on. After the boot-up of the operating system, the EUT should be operated (simply: kept turned on) for at least 20 minutes to make warm-up-period possible. In this phase and in the ensuing measuring phase it is not allowed to start any program or to provide user-inputs by any input devices (such as keyboard, mouse, etc.)

One of the following two alternatives
 or an equivalent measurement procedure has to be applied for determination of the “on idle” power consumption:

Variant 1: direct measurement of power consumption

Applicable for PCs, which are equipped with non spin- and/or temperature-controlled power supplies and for stable power levels only.

Subsequently the measurement of the power consumption has to be conducted. The power consumption has to be monitored for not less than 5 minutes. If the power level does not drift by more than 5% (from the maximum value observed) during the later 5 minutes, the level can be considered stable and the power can be recorded directly from the instrument at the end of the 5 minutes.

Variant 2: indirect determination of power consumption 

Applicable for stable and non stable power levels 

Subsequently the energy consumption of the EUT during a defined period of time (at least 0,5h; at most 1h) has to be measured. The averaged power consumption results from the recorded energy consumption divided by the applied measurement period.

Background-Information 

Mode “On Idle”

A PC is operated in On Idle mode, if it is turned on and ready for providing intended services.

In common this mode appears: 

· immediately after booting up (start of operating system and standard office software) and a short period (not more than several minutes) necessary  for reaching a stable operating level.

· in phases of disuse and inactivity of the user, i.e. no inputs are done via keyboard, mouse and other input devices and if there are no tasks, to be executed at present time, while the PC doesn’t pass over in an energy saving mode, preset in the power management of the operating system.

characteristics

The power consumption of PCs in “On Idle”-Mode is constant and stable in common. Only the idle process is running in the CPU.

On the task manager-facility of MS Windows  the following features can be observed:

· on “processes” 100% (98% … 99%) CPU-use displayed for “idle process”

· on “system performance” 0% (… 1 % …2 %) displayed for CPU-use

Mode “ACPI S3 – suspend to RAM”

This mode represents a certain energy saving mode (often, but very inconsistently defined as standby or sleeping mode). The Advanced Configuration and Power Interface (ACPI)
 provides a more precise definition: 

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.

Total Cost of Ownership

General assumption

Recordings of power consumption over time of PC-workstations prove that “On Idle”-mode is the most frequent emerging power level in common. It would be recommendable giving emphases on “On Idle” power consumption within evaluation of tenders.

Specific energy costs [€/W/life cycle]

… applicable for an appliance, used 8h per day and 200 days per year

	Electricity tariff [€cent/kWh]
	8,4
	11,2
	14

	Life cycle [years]
	Cumulative specific energy costs [€/W/life cycle]

	3
	0,38
	0,52
	0,64

	5
	0,62
	0,86
	1,05

	7
	0,86
	1,19
	1,45


… applicable for an appliance, used 24h per day and 200 days per year

	Electricity tariff [€cent/kWh]
	8,4
	11,2
	14

	Life cycle [years]
	Cumulative specific energy costs [€/W/life cycle]

	3
	1,17
	1,57
	1,95

	5
	1,91
	2,58
	3,21

	7
	2,64
	3,57
	4,42


… applicable for an appliance, used 24h per day and 365 days per year

	Electricity tariff [€cent/kWh]
	8,4
	11,2
	14

	Life cycle [years]
	Cumulative specific energy costs [€/W/life cycle]

	3
	2,16
	2,86
	3,58

	5
	3,54
	4,69
	5,89

	7
	4,89
	6,47
	8,12


Exemplification for TCO, split in purchasing costs and energy costs, caused by several energy modes

Assumptions: 

Electricity tariff: 
11,2 €cent/kWh

Use of appliance: 
200 days per year

Life cycle: 
5 years

Typical daily working profile: 7h on, 2h standby, 15h sleep/off

Power consumption 

in “on idle”-mode: 
60W

in “standby (S3)”-mode: 
7W

in “slepp/off”-mode:
 4W

Purchasing price: 
550 €
Results, according to assumptions
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� real power = voltage x current x power factor (P = U x I x cos(phi), [W] = [V] x [A] x [-]), contrary to: apparent power = voltage x current (S = U x I, [VA] = [V] x [A])


� with reference to IEC 62018: Power consumption of information technology equipment – Measurement methods


� USB: abbr. for „universal serial bus“


� with reference to IEC 62301: Household electrical appliances – Measurement of standby power


� Definition formulated by E.V.A., August 2004


� www.acpi.info


� cash equivalent–method, moderate interest rate (1,5 % per anno)





