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DOE Save Energy Now –  
data center program 

Major Program Elements: 

– “DC Pro” Assessment tools 

– Create consensus metrics 

– Create and publicize Save Energy Now case studies 

– Awareness training  - developed in conjunction with 
ASHRAE  

– Data Center Energy Practitioner (DCEP) program to qualify 
data center assessors 

– Collaborative research program with industry 

– Provide demonstrations of new technologies or best 
practices 
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Assessments of Computing Centers 

• LBNL is developing  tools to assist in performing energy 
assessments in data centers and HPC centers.  These tools are 
available for public use. 

• the Green Grid organization is collaborating and providing 
content for the IT portions of the tools.   

• The assessment tools are collectively called DC Pro. 

• An assessment process is described along with a suggested 
report format. 
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DOE tool suite: Collectively called DC Pro 

• Energy Profiling Tool V2: profiling and tracking 

– Establish PUE baseline and efficiency potential  
(few hours effort once data is available) 

– Document actions taken 

– Track progress in PUE over time 

• Assessment tools: more in-depth site assessments 

– Suite of tools to address major sub-systems 

– Provides savings for efficiency actions 

– ~2 week effort (including site work) 



Data Center Energy Practitioner Training Data Center Energy Practitioner Training 

DC Pro - Profiling Tool 

On-Line or downloadable Profiling Tool:  

Profiling and tracking 

• Establish PUE baseline and efficiency potential  
(few hours effort) 

• Document actions taken 

• Track progress in PUE over time 

• DOE centers are now required to utilize DC Pro 
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High-Level, On-Line Profiling and Tracking Tool 

• Overall efficiency (Power Usage Effectiveness [PUE]) 

• End-use breakout 

• Potential areas for energy efficiency improvement 

• Overall energy use reduction potential 

IT-Equipment 

• Servers 

• Storage & 
networking 

• Software 

Electrical Systems 

• UPS 

• PDU 

• Transformers 

• Lighting 

• Standby gen. 

Cooling 

• Simulation 

• Air handlers/ 
conditioners 

• Chillers, pumps, 
fans 

• Free cooling 

Air Management 

• Hot/cold 
separation 

• Environmental 
conditions 

• RCI and RTI 

In-Depth Excel Assessment Tools  

DOE DC Pro tools 
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IT Assessment tool 

• The Green Grid is developing  content for IT Assessment tool 

• Assessment tool will consider asset inventory, utilization, 
virtualization potential, power management, and storage and 
network issues 

• Commercially available tools may automate data collection 

• Considerable interest in Data Center Integrated Management 
tools (DCIM) 

• LBNL researching available tools 
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Cooling Assessment tool 

• CA public utilities funding development of a 
simulation tool 

• Beta Equest tool is available 

• Enables simulation of cooling energy use with yearly 
weather data 

• Tool available in 2012 
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DC Pro Tools:  quick walkthrough 

http://www1.eere.energy.gov/industry/datacenters/# 
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Data Center Energy Practitioner Training Data Center Energy Practitioner Training 

Contact Information for the DC Pro Tool Suite 

Paul Mathew, Ph.D. 
Lawrence Berkeley National Laboratory 
510-486-5116 
pamathew@lbl.gov  
 
DC Pro Support 
dcprotechsupport@ppc.com 
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Data Center Energy Practitioner Program 
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DOE partnered with industry  
• Developed qualification process to qualify data center 

assessors 
• Handed off to private industry for implementation  
 
Program Objectives 
•  Raise the standards of those involved in energy assessments 
•  Provide consistent, comprehensive approach  
•  Accelerate adoption of efficiency measures 

 

Data Center Energy Practitioner (DCEP) Program 
 



Slide 29 

29 

Prerequsite:  Educational background and experience 
Training and qualifying exam 
Use of DC Pro tool suite 
Standard assessment process and reporting 
Refresher training 
 
Target groups 
•  all DOE data centers will be required to have a DCEP 
•  data center personnel – general industry and Federal 
•  consulting professionals 
•  design firms 
•  energy assessment firms 

 
http://www1.eere.energy.gov/industry/datacenters/dc_cep.html  

http://www1.eere.energy.gov/industry/datacenters/software.html 

Data center Energy Practitioner (DCEP) program 

http://www1.eere.energy.gov/industry/datacenters/dc_cep.html
http://www1.eere.energy.gov/industry/datacenters/software.html
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The Practitioner:  
• Consistent qualifications and approach 
• Trained to conduct system-level energy assessments 
• Knowledge of design, operation, diagnostics experience, 

measurement equipment techniques 
 
Training & Exam:  
• Documented training, knowledge, and skills 
• Passing  exam(s), including proficiency in the use of the 

DC Pro software tool suite 
• Target groups include in-house operating groups, 

consulting professionals (for-fee consulting), or IT service 
vendors  

DCEP Program Overview 
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Training & Certificate Disciplines/Levels/Tracks 
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Cooling 
Systems 

Air 
Management 

Electrical 
Systems 

IT 
Equipment 

HVAC 
(available) 

Level 2:  
Specialist Training/Exam 
on Select Disciplines  
+ Assessment Process 
+ DC Pro System 
Assessment Tools 

Level 1:  
Generalist Training/Exam 
on All Disciplines  
+ Assessment Process 
+ DC Pro Profiling Tool 

IT-Equipment, Air-Management, Cooling Systems, 
and Electrical Systems 

Two Tracks: 

• Certificate track (training + exam) 

• Training track (training only) 

IT 
(2012) 
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DOE/LBNL 
 

Examples: 
•DC Pro Software  

•Profiler 
•HVAC (2011) 
•Air Management 
•Electrical  
•IT (2012) 

•Tool Manuals 
•Process Manual 
•Worksheets 
•Master List of 
Actions 
•Report Template 

DOE/ASHRAE 
Awareness 

Training 
One-Day Training 

Without Certificates. 

Tools & Information 

Data Center Energy 
Practitioner (DCEP) 
One-Three Day Training with 

Training Certificate. 
Pre-qualifications: Yes.  

 

Disciplines: 
•Generalist 
•Specialists in HVAC,   
Electrical (>2012), 
and/or IT (2012) 

 
Training 

 

 
Certificates 

 

Data Center Energy 
Practitioner (DCEP) 

Pre-qualification: Pass 
Generalist exam before 
taking Specialist exam. 

 

Certifications: 
•Generalist 
•Specialists in HVAC, 
Electrical (>2012), 
and/or IT (2012) 

32 
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Pre-qualifications 

Generalist  
High-level knowledge in 

HVAC, Electrical, and 

IT-Equipment 

 

 

One of the following: 

4-year tech degree with 3 years verifiable DC 
design/operation experience 

2-year tech degree with 6 years verifiable DC 
design/operation experience 

10 years verifiable DC design/operation experience 

 

HVAC Specialist 
In-depth knowledge in 

HVAC 
 
 

All of the following: 

Passing score on the Generalist exam  

4-year tech degree with 3 years verifiable DC 
design/operation experience or 4-year non-tech degree with 5 

years verifiable DC design/operation experience 

Mech. PE, CEM by AEE, CDCDP by CNet 
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 Beginning in 2011, the DCEP program is administered 
by Professional Training  Organizations (PTOs) that 
were competitively selected (Datacenter Dynamics in 
the US and CNet internationally). 

 

  

 

 

The PTO(s): 

•  license training and exam content from DOE 

•  Administer the program 

• provide training/exams 

•  issue certificates to successful candidates 

• provide  refresher training 
34 

Professional Training Organizations 

http://www.datacenterdynamics.com/redundant-pages/training
http://www.datacenterdynamics.com/
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Latest ASHRAE  
Environmental Conditions Guidelines 
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• Most computing centers are over-cooled 
and have humidity control issues 

• ASHRAE and IT equipment 
manufacturers  established 
recommended and allowable conditions 
for air delivered to the intake of the 
computing equipment 

• There is a lot of misunderstanding about 
cooling requirements for IT equipment  

• The IT equipment manufacturers 
develop the guidelines and recently 
agreed to even broader ranges of 
temperature and humidity 

Environmental Conditions 
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• Prior to ASHRAE’s Thermal Guidelines, there were no published 
temperature and humidity guidelines.  The guidelines provide a 
common understanding for IT and facility staff. 

• ASHRAE’s Thermal Guidelines have a recommended temperature 
range of 18  ̊C  to 27  ̊C  (80.6

 
F) and allowable ranges much higher. 

• All of the HPC manufacturers  endorse this recommendation and 
using the upper end of the range enables large energy savings - 
especially when using  economizers. 

• ASHRAE recently issued a white paper broadening the allowable 
ranges and providing  more justification to allow operation above 
the recommended limits. Six classes of equipment are now 
identified with wider allowable ranges from 32

 
 C to 45

 
 C (113

 
F) 

Environmental Conditions 
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Equipment environmental specification  

Air inlet temperature to IT 
Equipment is the important 

specification to meet 

Outlet temperature is not  
important to IT Equipment 
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2011 ASHRAE Thermal Guidelines 

20 2011 Thermal Guidelines for Data Processing Environments – Expanded Data Center Classes and 
Usage Guidance.  White paper prepared by ASHRAE Technical Committee TC 9.9 
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(@ Equipment Intake) Maximum 

  Computing Centers  
                         
                        ASHRAE 

   

Telecom Centers 
                         
                       
                         NEBS 

 

20 C/hr 
 
 

96.1 C/hr 

Temperature Rate-of-Change Specifications 

40 

Very large differences in temperature rate-of-change. The NEBS specification 
was developed by estimating the potential gradients in case of cooling outages. 

ASHRAE Reference: ASHRAE (2011); NEBS References: Telcordia (2001, 2002, and 2006)  
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• Some manufacturers design for  

 even harsher conditions. 

• Facilities should be designed for 
computational  equipment  “comfort” – 
not people comfort. If the center is cold 
there is an efficiency opportunity. 

• Most data center computer  

 room air conditioners are  

 controlling the temperature returning 

  to the unit – this needs to change. 

• Perceptions lead many to operate 
much cooler than necessary; often less 
than 68  ̊F at the inlet to computing 
equipment.   
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Example server specification 
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 Humidity Control 

•  Design Conditions  
– Maintain inlet conditions to the electronic equipment to the 

recommended ASHRAE Thermal Guideline or manufacturer’s 
requirements. 

– Use dew-point control, NOT %RH. 

– The need for any humidity control needs more study. 

•  Eliminate dehumidification, if possible 
– High humidity is usually limited by cooling coil dew-point temperature. 

•  Use more efficient means of dehumidification 
– Control make-up air humidity and turn off CRAC humidification control 
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Hygroscopic Salts Failures 

– Some contaminants (hydroscopic salts) in combination 
with high humidity can deposit and bridge across circuits 
over time causing current leakage or shorts 

– Operating with high humidity (>60%) in an environment 
with high concentrations of particulates should be 
avoided 

– Normal building filtration is effective in removing these 
particulates 

Gaseous Contamination 

– Operating with high humidity (>60%) in areas with gaseous 
contamination could cause additional failures.  More study 
is needed in this area. 

 

High Humidity Limit Issues 
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Electrostatic discharge 
– Industry practices 

• Telecom has no lower limit (personnel grounding) 

• Electrostatic Discharge Association removed humidity control as an 
ESD control measure in ESD/ANSI S20.20 

• IT equipment is qualified to withstand ESD and it is grounded 

• Many centers eliminate humidification with no adverse effects 

– Recommended procedures 
• Personnel grounding 

• Cable grounding 

• Widen humidity ranges or eliminate humidity control 

Low Humidity Limit Issues 
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Questions? - Discussion 

Thank you for attending 
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Contact information: 
 
Bill Tschudi, P.E. 
Lawrence Berkeley National Laboratory 
MS 90R-3011 
Berkeley, CA 94720 
 

 
WFTschudi@LBL.gov 
(510) 495-2417 
http://hightech.LBL.gov 

mailto:WFTschudi@LBL.gov
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DOE DCEP Web Page 

http://www1.eere.energy.gov/industry/datacenters/d
c_cep.html  

http://www1.eere.energy.gov/industry/datacenters/dc_cep.html
http://www1.eere.energy.gov/industry/datacenters/dc_cep.html
http://www1.eere.energy.gov/industry/datacenters/dc_cep.html
http://www1.eere.energy.gov/industry/datacenters/dc_cep.html

