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ENERGY STAR Program
Is a joint program of the US Environmental Protection Agency (EPA) and the US 

Department of Energy (DOE)

Is a voluntary labeling program designed to identify and promote energy-efficient 
products to reduce greenhouse gas emissions

Is a self certifying process wherein the “Energy Star Partner”
(requires a “Partner Agreement”, which IBM does have with the EPA) submits 
the required information to the EPA. They validate the submission and post it 
to their web site. 

The goal of all Energy Star specifications is to set requirements such that only 25% 
of the products sold would be able to qualify as compliant. As market penetration 
increase, the EPA would revise the standards upward to maintain the 25% target.

But. . 

US Federal Government, and often state and local agencies are required to buy 
Energy Star compliant models . . . if they are available for the class of product 
they are procuring.

The EPA has agreements with EU and AP countries that they will utilize Energy 
Star as basis for their own Standards on energy efficiency. 

http://www.energystar.gov/
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ENERGY STAR for Computer Servers – Version 1.0
Tier 1 Specification: was effective upon publication on May 15, 2009

Qualifying Products:
Servers with 1 to 4 processor “sockets”

– Includes dual node systems (two servers in the same mechanical package)

Ineligible Products:
– Servers with more than 4 processor sockets
– Blade Systems including Blade Servers and Blade Chassis
– Fully Fault Tolerant Servers
– Server Appliances
– Multi Node Servers (more than 2 servers in one package)
– Storage Equipment including Blade Storage
– Network Equipment

Note: The EPA intends to add Blades Systems as a covered product via the 
release of version 1.x of the Specification for Servers
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Tier 1 Efficiency Requirements
1. Power Supply Targets

• Tier 1 Power Supply Requirements  specify the minimum power conversion efficiency 
and power factor requirements. 
• Limits set for multi-output power supplies and 3 categories of single output PSs based 
on output wattage.

2. Active (IDLE) Power Limits

3. Standard Information Reporting

4. Data Measurement and Output
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Tier 1 Power Supply Efficiency Requirements

88%92%88%80%> 1,000 watts

0.950.90.90.8> 500–1,000 watts

0.950.90.8N/A≤ 500 watts

AC-DC Single-Output

0.950.90.8N/AAll Output LevelsAC-DC Multi-Output

N/AN/AN/AN/AAll Output LevelsDC-DC All

100% 
Load

50% 
Load

20% 
Load

10% 
Load

Rated Output 
PowerPower Supply Type

Power Factor Requirements for Computer Server Power Supplies

88%92%88%80%> 1,000 watts

85%89%85%75%> 500–1,000 watts

85%89%82%70%≤ 500 watts
Single-Output (AC-DC & 
DC-DC)

82%85%82%N/AAll Output LevelsMulti-Output (AC-DC & DC-
DC)

100% 
Load

50% 
Load

20% 
Load

10% 
Load

Rated Output 
PowerPower Supply Type

Efficiency Requirements for Computer Server Power Supplies

Note: Power factor requirements pertain to all loading conditions where the output power is greater than or equal to 75 watts. 
Manufacturers are still required to measure and report power factor values for loading conditions less than 75 watts to qualify for 
ENERGY STAR.
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Tier 1 Efficiency Requirements
1. Power Supply Targets

2. Active (IDLE) Power Limits
• System level measurement for Single and Dual Processor Socket computer Servers 

must have an Idle power consumption which does not exceed the allowed maximum 
Idle power levels determined from the specification

• Three or Four socket servers are Not subject to Idle power limits (values must still be 
reported to the EPA). These servers must enable processor level power management 
to reduce power use of the processor during time of low utilization 

3. Standard Information Reporting

4. Data Measurement and Output
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Active (IDLE) Power Requirements – 1S and 2S

150.0 wattsCategory D: Managed Dual Installed Processor (2P) Servers

100.0 wattsCategory C: Standard Dual Installed Processor (2P) Servers

65.0 wattsCategory B: Managed Single Installed Processor (1P) Servers

55.0 wattsCategory A: Standard Single Installed Processor (1P) Servers

Idle Power LimitComputer Server System Type
Base System Idle Power Requirements (up to 4GB memory, 1 HDD, 1 NIC active)
Single and Dual Processor Socket Computer Servers (1S & 2S)

<1Gbit: No Allowance
=1Gbit: 2.0 watts / Active Port
>1Gbit and <10Gbit: 4.0 watts / Active Port
≥10 Gbit: 8.0 watts / Active Port 

Additional I/O Devices

2.0 watts per GB above the base (4GB)Additional Memory

8.0 watts per Hard Drive over the base (1 HDD)Additional Hard Drives

20.0 watts per Power SupplyAdditional Power Supplies

Additional Idle Power AllowanceSystem Characteristic

Additional Idle Power Allowances for Extra Components
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Tier 1 Efficiency Requirements
1. Power Supply Targets

2. Active (IDLE) Power Limits

3. Standard Information Reporting

4. Data Measurement and Output
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Standard Information Reporting Requirement

Energy Star partner Must provide:
– Qualified Product Information sheet for each ENERGY STAR 

qualified Computer Server (or server family). 

– A standardized Version 1.0 Power and Performance Data Sheet 
– Data Sheet must be posted on Partner’s web site upon the 

EPA approval of the submission

May provide one data sheet per qualified configuration OR one per 
Product Family with data on the Computer Server’s power and 
performance with Minimum, Typical, and Maximum configurations.

Reports must include Performance/Watt testing results 
– Choice of “benchmark” left to the Partner
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Tier 1 Efficiency Requirements
1. Power Supply Targets

2. Active (IDLE) Power Limits

3. Standard Information Reporting

4. Data Measurement and Output
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Data Measurement and Output Requirements
Managed 1S & 2S Computer Servers and ALL 3S & 4S Computer Servers 
must be able to report the following data, on a 30 second interval in a 
published or accessible format that is readable by third party data center 
management systems: 
– Input power consumption: Reading of input power to the server power 

supply. 

– Inlet Air Temperature measurements

– Processor Utilization measurements:  This measurement is an estimate 
only, based on the available utilization measurement provided by the 
processor with or without support from the operating system or 
hypervisor software. 

IBM will use Active Energy Manager to satisfy the first two items. The third is 
via the OS.

Power measurement accuracy limits (±10%) detailed in Tier 1 are 
“recommended”. 
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ENERGY STAR Impact on Server Design
Tier 2 – planning for the future

Specification considerations
1. Power Supply Targets

2. Active (IDLE) Power Limits

3. Standard Information Reporting

4. Data Measurement and Output
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Tier 2 Specification
Targeted Effective Date: October 15, 2010

The EPA intends to develop an energy efficiency performance 
metric (perf/watt workload) 

– Industry is working with SPEC.org
Revise Idle Power consumption requirements*

– Based on achieving the 25% market penetration of Energy Star servers. 
Revise Power Supply Efficiency requirements

– Eliminate the distinction between output power ranges
Reporting Accuracy Limits will be “required”

– PS: ±5% (± 5 Watts min)    Thermal Sensors: ±3°C 

The EPA is investigating expanding coverage to include:
– Blade Systems (likely in a version 1.x spec)     - Systems with greater than four sockets
– Fully Fault Tolerant Servers                              - Server Appliances
– Multi-Node Servers

* Implemented if performance/efficiency metric cannot be developed by the target date.
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Tier 1 Impact on Server Design
Specification considerations
1. Power Supply Targets

design all PSs to >1,000 watt PS limits  (or better, especially at 10 to 20% Load)
80% @ 10% load 88% @ 20% load 92% @ 50% load 88% @ 100% load

2. Active (IDLE) Power Limits
- Focus on power conversion losses

• increased light load efficiencies for all DC/DC converter designs
• right size the pwr designs, phase add/shed, flatter efficiency curves

- Focus on the loads:
• power management/bios settings to reduce load demands when idle

3. Standard Information Reporting
- IBM is an active member of SPEC working on the performance benchmark definition and 
creation

4. Data Measurement and Output
- Metering built into bulk power supplies already required by IBM. Continued focus on 
accuracy.
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Contacts
Nick Gruendler – System x & BladeCenter – njg@us.ibm.com

Jay Dietrich – Corp Environmental Affairs  – jdietric@us.ibm.com

Joe Prisco – System p – prisco@us.ibm.com

References:
Energy Star for Servers Home Page:
http://www.energystar.gov/index.cfm?c=ent_servers.enterprise_servers
Specification:
http://www.energystar.gov/ia/partners/product_specs/program_reqs/servers_prog_req.pdf
QPI FORM
http://www.energystar.gov/ia/partners/product_specs/qpi/servers_qpi_form.xls

Note: EPA is currently also working on a Tier 1 Specification for Storage products
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Tier 1 Specification for Storage is under development
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Questions?



18

IBM Systems and Technology Group

ENERGY STAR for Computer Servers – Version 1.0 © 2009 IBM Corporation

Legal Footnotes
IBM, xSeries and BladeCenter are trademarks of the International Business Machines Corporation in the United States and/or other

countries.  For a complete list of IBM Trademarks, see www.ibm.com/legal/copytrade.shtml.

All other products may be trademarks or registered trademarks of their respective companies.

NOTES:

(c) 2009 International Business Machines Corporation. All rights reserved.

IBM hardware products are manufactured from new parts, or new and serviceable used parts. Regardless, our warranty terms apply. For 
a copy of applicable product warranties, write to: Warranty Information, P.O. Box 12195, RTP, NC 27709, Attn: Dept. JDJA/B203.  IBM 
makes no representation or warranty regarding third-party products or services including those designated as ServerProven or 
ClusterProven.

This publication was produced in the United States. IBM may not offer the products, services or features discussed in this document in 
other countries, and the information may be subject to change without notice. Consult your local IBM business contact for 
information on the product or services available in your area.

All statements regarding IBM's future direction and intent are subject to change or withdrawal without notice, and represent goals and 
objectives only.

Information about non-IBM products is obtained from the manufacturers of those products or their published announcements. IBM has 
not tested those products and cannot confirm the performance, compatibility, or any other claims related to non-IBM products. 
Questions on the capabilities of non-IBM products should be addressed to the suppliers of those products.

MB, GB, and TB = 1,000,000, 1,000,000,000 and 1,000,000,000,000 bytes, respectively, when referring to storage capacity. Accessible 
capacity is less; up to 3GB is used in service partition. Actual storage capacity will vary based upon many factors and may be less 
than stated. Some numbers given for storage  capacities give capacity in native mode followed by capacity using data compression
technology. Maximum internal hard disk and memory capacities may require the replacement of any standard hard drives and/or 
memory and the population of all hard disk bays and memory slots with the largest currently supported drives available. 

The information could include technical inaccuracies or typographical errors.  Changes are periodically made to the information herein; 
these changes will be incorporated in new editions of the publication.  IBM may make improvements and/or changes in the product(s) 
and/or the program(s) described in this publication at any time without notice.


