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Webinar Agenda

Agenda
I. Introduction
II. IT Power Chain Tool is Critical to Energy Assessment
III. Demo of Functions, Outputs, Limitations
IV. Resources and Q&A

Learning Objectives
• Educate data center stakeholders in the DOE energy assessment process and about the IT power chain 

and this tool;

• Acquaint stakeholders with some energy conservation measure examples in the power chain and key tool 
inputs and outputs (e.g., energy and cost savings and payback periods);

• Illustrate synergies and trade offs between energy efficiency and redundancy--analyses that are helpful in 
deciding when and how to consolidate or move workloads to the cloud;

• Educate data center stakeholders about ways that the tool can contribute to a comprehensive energy 
assessment and creation of concrete plans of action and help engender institutional support for retrofits 
and energy-efficient procurements.
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Second in a Four-Webinar Series

The next two webinars will take deeper dives into air 
management and IT efficiency tools and use cases.

Webinar 3: Air Management 
Wednesday, October 7 from 2:30 – 4:00 pm EDT 

Register Here

Webinar 4: IT Efficiency 
Wednesday, November 18, 2020

https://www.wbdg.org/continuing-education/femp-courses/femplw10072020


5U.S. DEPARTMENT OF ENERGY       OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY

The IT Power Chain and Why a Tool Is Needed
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Why the Power Chain and Lighting?

• The IT power chain and 
lighting are typically the 
third largest power demand 
(after IT equipment and 
cooling infrastructure)

• Potential energy-saving 
actions number in the 
dozens
• Absolute kWh and $ 

saved can be 
substantial.

• Paybacks for many 
measures can be a few 
years or less.  
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CoE Data Center Energy Efficiency Toolkit 
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https://datacenters.lbl.gov/resources/assessment-resources-energy-training-assessment-process-manual
https://datacenters.lbl.gov/tools/1-dc-pro-tools
https://datacenters.lbl.gov/dcpro
https://datacenters.lbl.gov/dcpro
https://datacenters.lbl.gov/tools/7-energy-efficiency-assessment-report
https://datacenters.lbl.gov/tools/3-energy-assessment-worksheets
https://datacenters.lbl.gov/resources/data-center-master-list-energy
https://datacenters.lbl.gov/resources/data-center-air-management-estimator
https://datacenters.lbl.gov/resources/data-center-air-management-tool-v118
https://datacenters.lbl.gov/tools/6-data-center-electrical-power-chain-tool
https://datacenters.lbl.gov/resources/data-center-air-management-estimator
https://datacenters.lbl.gov/tools/6-data-center-electrical-power-chain-tool
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Download It Here
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CoE Data Center Electrical Power Chain Tool

• Addresses the IT Power Chain and Data Center Lighting

– Transformers, generators, UPSs, and power distribution units

• Asks 32 questions to diagnose likely energy losses and 
recommend solutions

• Compares among peers in the LBNL Data Center Database

• Calculates energy and cost savings and payback periods

• Not an investment-grade tool. The tool provides potential energy 
and cost savings as estimates only.

• Transparent – all data, assumptions and calculations unlocked

• Contains 25 different energy-saving measures – allows 
exploration

– The Master List of Data Center Energy Efficiency Measures contains 
all of these and more
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Master List: Many More Power Chain and Lighting Measures*

*Measure map is illustrative only. Full taxonomy covers more than 250 ECMs.
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Upgrades and Updates

• Cleaner, more streamlined user inputs

• Version 1 (2009) estimated savings for each efficiency 
action as a percent of total IT power chain energy loss. 
Version 2.22 now estimates savings independently for each 
element of the electric system.

• UPS efficiency curves updated to typical double-conversion 
units of recent vintage (2016, 2017).

• Broad updates for clarity, including diagrams, descriptions, 
and instructions.
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Functional Structure of the Power Chain Tool



13U.S. DEPARTMENT OF ENERGY       OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY

Tool Documentation and Color Coding

Seven visible tabs:

And six hidden tabs:



14U.S. DEPARTMENT OF ENERGY       OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY
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Flexing the Tool: A Medium-Sized Data Center
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Tool Demo Scenario: A Medium-Sized Data Center

A simple, medium-sized data center tends to have a full 
complement of power chain components and often features a 
number of energy-saving opportunities.

Let’s work through an example with the following equipment:

• One 850 kVA main transformer at the head of the IT power 
chain

• One 750 kVA UPS module feeding most of the PDUs

• PDUs containing transformers feeding most of the IT 
equipment

• A diesel backup generator with an electrically-heated 
engine block

• Data center lights are on 24/7.



17U.S. DEPARTMENT OF ENERGY       OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY

Tool Demo Scenario, Continued
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User Inputs Tab A: System Characteristics

Table A: Basic Information
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Peer Comparisons: Power Density

Compares your pre-implementation IT Power Density (UPS output 
divided by data center floor area) to other data centers.
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Peer Comparisons: UPS Load Factor

Compares your pre-implementation UPS Load Factor (UPS output 
divided by UPS capacity) to other data centers.



21U.S. DEPARTMENT OF ENERGY       OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY

User Inputs Tab A: Savings Calculations
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User Inputs Tab B: Performance and Measures

Table B: Efficiency Information and Potential Actions 
does four things:

1. It asks questions about your data center. You don’t 
have to answer all of them at once; it’s OK to skip.

2. If you don’t currently know an answer, it provides 
guidance.

3. If your answer indicates an opportunity for savings, 
it presents one or more potential actions to 
consider.

4. It asks which of the potential actions you wish to 
pursue.



23U.S. DEPARTMENT OF ENERGY       OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY

User Inputs Tab B: Potential Actions
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User Inputs Tab B: Potential Actions

For our example, let’s answer Questions 20 and 31:
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User Inputs Tab B: Potential Actions

In our example, the 
tool recommends:

• Four potential 
ECMs for the UPS

• Three potential 
ECMs for lighting 
control
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User Inputs Tab B: Potential Actions

Let’s pursue Actions 
2 and 3 for the UPS, 
and Action 3 for the 
lighting.
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Action Results Tab

Table C: Estimated Results for Pursued Actions

Provides three things with each of the selected 
actions:

1. It states the assumed post-implementation 
performance level. (In some cases, it asks the 
user to specify.)

2. It asks for the estimated implementation cost. 

3. It calculates the savings and simple payback.
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Action Results Tab

For the UPS, Table C requires the expected new operating 
load factor will be. Let’s select 80%.

For the lighting system, Table C simply repeats the choice 
we made in Table B.
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Tool Plots Your UPS Efficiency vs. Average Unit
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Action Results Tab

• The tool estimates the actions can save 77% of UPS loss.

• At $0.15/kWh, annual cost savings are $81,220.

• If implementing the UPS actions will cost $300,000, the  
simple payback is 3.7 years.



33U.S. DEPARTMENT OF ENERGY       OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY

Action Results Tab

• The tool estimates 70% of lighting energy use can be 
saved by installing occupancy sensors.

• At $0.15/kWh, annual cost savings are $18,400.

• If installing occupancy sensors will cost $15,000, the 
simple payback is 0.8 years.
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Savings Summary Tab

Users can limit savings for the UPS and the lighting system.

Why?

The tool does not account for interactive effects between 
actions.

If multiple ECMs are selected for the UPS system or the 
lighting system, the tool may tally unreasonably high 
savings percentages.

These fields are provided as a means of capping the total 
savings for those two elements of the power chain.
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Savings Summary Tab

Table D: Estimated Savings

• Applies the savings caps, if needed

• Estimates the composite savings and payback period for 
the IT Power Chain and the Lighting System
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From Assessment to Action Plan: Path to DCOI Compliance

The Data Center Energy Assessment Report Template
A framework for presenting the results of your assessment

– Word document is designed to present as much – or as little – as you 
need

– Instructions (blue italics) and entire report subsections can be 
hidden, revealed or deleted through keyboard shortcuts

– Results from the Electric Power Chain Tool can be pasted in, along 
with results from other components of the Data Center Energy 
Efficiency Toolkit

Data Center Optimization Initiative:
• Urges agencies to consider investments in long-term energy savings
• Recommends owners characterize their data centers and make 

performance assessments. 
• Lifts PUE targets, but agencies are still expected to report PUE 

improvements over time
• Requires agencies to develop year-by-year targets for cost savings and 

report realized cost savings in their strategic plans

https://datacenters.lbl.gov/tools/7-energy-efficiency-assessment-report
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Resources and Q&A
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FEMP’s Data Center Program

FEMP’s Data Center program assists federal agencies and 
other organizations with optimizing the design and operation 
of energy and water systems in data centers to enhance the 

organization’s mission.
Assistance

• Project and technical 
assistance from the 
Center of Expertise 
including identifying 
and evaluating ECMs, 
M&V plan review, and 
project design review.

• Support agencies in 
meeting OMB’s Data 
Center Optimization 
Initiative 
requirements

Tools 

• Data Center Profiler 
(DC Pro) Tools, 
including PUE 
Estimator

• Air Management 
Tools

• Energy Assessment 
Worksheets

• The Energy 
Assessment Process 
Manual

Key Resources

• Better Buildings Data 
Center Challenge and 
Accelerator

• Small Data Centers, 
Big Energy Savings: 
An Introduction for 
Owners and 
Operators

• Data Center Master 
List of Energy 
Efficiency Actions 

Training

• Better Buildings 
webinar series

• Nine on-demand 
FEMP data center 
trainings

• Center of Expertise 
Webinars

• Data Center Energy 
Practitioner Trainings

https://datacenters.lbl.gov/
https://datacenters.lbl.gov/dcpro
https://datacenters.lbl.gov/tools/5-air-management-tools
https://datacenters.lbl.gov/tools/3-energy-assessment-worksheets
https://datacenters.lbl.gov/resources/assessment-resources-energy-training-assessment-process-manual
https://betterbuildingsinitiative.energy.gov/accelerators/data-centers
https://datacenters.lbl.gov/sites/all/files/Small%20Data%20Centers,%20Big%20Energy%20Savings.pdf
https://datacenters.lbl.gov/sites/default/files/DCProMasterList02112016.pdf
https://betterbuildingsinitiative.energy.gov/webinars-list
https://www4.eere.energy.gov/femp/training/?keyword=data%20center
https://datacenters.lbl.gov/training
https://datacenters.lbl.gov/dcep
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LBNL’s Center of Expertise (CoE)

Visit us at datacenters.lbl.gov

Explore the 
diverse activities 
that CoE is 
engaged in.  

Use CoE’s Energy 
Efficiency Toolkit

Filter CoE’s many 
resources by type 
and topic.

Choose from upcoming live 
webinars, pre-recorded trainings, 
and in-person Data Center 
Energy Practitioner (DCEP) 
trainings.

Search 
resources 
by topics 
of interest.

Follow us on Twitter 
@DataCenterCoE
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Federal Project Executive

Northeast 
RegionWestern Region

Southeast Region

Federal Project Executives 
(FPEs)

Scott Wolf 
Western Region
360-866-9163
wolfsc@ornl.gov

Doug Culbreth 
Southeast Region

919-870-0051 
culbrethcd@ornl.gov

Tom Hattery
Northeast Region
202-256-5986  

thomas.hattery@ee.doe.gov

https://www.energy.gov/eere/femp/energy-savings-performance-contract-federal-project-executives-0
mailto:wolfsc@ornl.gov
mailto:culbrethcd@ornl.gov
mailto:thomas.hattery@ee.doe.gov
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Rachel Shepherd
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Federal Energy Management Program
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202-586-9209

Ian M. Hoffman
Project Lead
Center of Expertise for Energy Efficiency in 
Data Centers
Lawrence Berkeley National Laboratory
ihoffman@lbl.gov 510-495-2145

Kim Traber
Toolkit Consultant
Traber Engineers
traberkim@gmail.com 

Steve Greenberg
Center of Expertise for Energy Efficiency in 
Data Centers
Lawrence Berkeley National Laboratory
segreenberg@lbl.gov
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