
Better Buildings Webinar Series 

We’ll be starting in just a few minutes…. 

Tell us…please send your response to the webinar 

organizers via the question box: 

 

What topics are you interested in for future webinars? 
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Abercrombie & Fitch 

Specialty clothing retailer with brick and mortar and 
online sales 
Three brands: Abercrombie & Fitch, abercrombie kids 
and Hollister 
Approx. 900 stores globally ranging in size from 4,500 
to 50,000 ft² 
Main office is located in New Albany, OH 
Two onsite distribution centers each 1M ft² 
One onsite data center 
 



Why you shouldn’t install sub-
meters?  
No payback 
Don’t save you energy 
Can’t guarantee budget savings due to weather 
variations 



Why does your company want 
to be more sustainable? 
Marketing 
Financial 
Legal 
Tax Advantages 
Public Relations 
Work Environment 
Sustainability 
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Energy Project Lifecycle  
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Why you should install sub-meters? 

• EMS auditing 
• Benchmarking  
• Compliance 
• Reporting  
• Electrical billing auditing 
• Energy project 

justification 
• Landlord electrical 

disputes 
• Lease negotiations  
• Rebates 
 



Sub-meter Project  

1. Analysis 
 What is the potential savings?  
 Gap analysis: Energy modeling prediction vs LL charges 
 Are we allowed to install meters? Green lease language 

2. Metrics 
 Meter selection 
 Data collecting and reporting 

3. Pilot Program 
 Determine pilot locations…a lot of variables to consider 
 LL communication pre and post install 

4. Project Implementation 
 Business case packaged with LED lights roll out and store renovations 
 Collecting data 
 Reporting 

 



Sub-meter Pilot Project Results 

0

20,000

40,000

60,000

80,000

100,000

120,000

140,000

160,000

180,000

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

U
S
A
G
E
 (

K
W
H)

 

MONTH 

KWh (Check Meter) KWh (Landlord)

Overcharged $111,648 



Store Renovation  
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Operational Changes 
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Energy Improvement Project 
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Data Center HVAC Daily Energy Usage  Construction 



Electrical Consumption Savings 
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Sub-Metering Overview  

November 2016 



Rockefeller Center, New York 

I. Sub-meter Architecture and Systems  
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Energy and Environmental Management Systems Operations  
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WaveRock, Hyderabad, India 

II. Equipment 



Data Acquisition Device 

Approximately $1,500 



Typical Tenant Sub-Meter Design 



Multi Channel Meter 

Approximately $4,000 - $5,000 



Single Channel Meter 

Approximately $1,200 



Remote Terminal Unit 

Approximately $6,500 
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Practical Considerations for Data Center 
Metering and Power Usage Effectiveness 

Steve Greenberg, PE 
Lawrence Berkeley National Laboratory 
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Power Usage Effectiveness 

• The ratio of total energy use to that of the information 
technology (IT) equipment 

• A measure of how efficiently the data center infrastructure uses 
energy 

PUE =  Total Data Center Facility Annual Energy Use 
             IT Equipment Annual Energy Use 
 



Power Usage Effectiveness, cont. 
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Courtesy of TGG 

PUE Measurement Categories Recommended by  
the Green Grid 
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PUE Levels and Measurement Points 

 Focus on Level 1, the default for Better Buildings 
 Note table assumes standalone data centers where total is 

measured by the utility inputs 

 



Stand-alone Data Center Total Metering 
 



Embedded Data Center Metering of 
Power and Cooling (Proxy for Total) 
 



Infrastructure Components 

• Energy using Power 
and HVAC components 
contributing to the 
total data center 
energy use 

• Each could require one 
or more meters in an 
embedded data center 



PUE Calculation Diagram 
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Getting Started 

 Data Center Metering and Resource Guide 
 A practical guide to measuring PUE  

datacenters.lbl.gov/resources/data-center-
metering-and-resource-guide 

https://datacenters.lbl.gov/resources/data-center-metering-and-resource-guide
https://datacenters.lbl.gov/resources/data-center-metering-and-resource-guide


Estimates don’t tell the whole story 

 While such compromises allow one to estimate 
PUE it does not allow one to track performance 
and improvement over time… 



Meter What is Important 

 Need to meter enough to show changes (improvements with 
energy efficiency measures) 

 Compromises reduce ability to compare to others but 
perhaps not to self 
 Estimate some small loads such as: 

 Generator heaters 
 Lights 
 Transformer and cable losses 
 Estimates based on: 

 Engineering calculations 
 One time measurements of constant loads 

 
 Estimate efficiencies 

 Chiller plant (design, control panel readouts, BMS) 
 UPS (manufacturer’s curve) 



Lessons Learned Determining PUE at LBNL 
(based on 3 cases) 

 Is case-by-case—every center is different 
 Takes advantage of existing meters 
 Minimizes estimation 
 Typically involves numerous meters 
 
 How much is enough? 
 How much is too much? 
 Triage for cost-benefit 
 
 

 

 
 
 



Additional Resources 
 



Resources 

• Data Center Metering and Resource Guide 
datacenters.lbl.gov/resources/data-center-metering-and-resource-guide  

• PUE: a Comprehensive Examination of the Metric 
thegreengrid.org/en/Global/Content/white-papers/WP49-

PUEAComprehensiveExaminationoftheMetric 

• Center of Expertise for Energy Efficiency in Data 
Centers 
datacenters.lbl.gov/ 

 
 

 

https://www.thegreengrid.org/en/Global/Content/white-papers/WP49-PUEAComprehensiveExaminationoftheMetric
https://www.thegreengrid.org/en/Global/Content/white-papers/WP49-PUEAComprehensiveExaminationoftheMetric


Q & A 



Better Buildings Webinar Series 

SHOW ME THE MONEY!: 
HOW TO FIND FINANCING, ACCESS 
INCENTIVES, AND GET PROJECTS DONE 
Tuesday, December 6, 2016  |  3:00 - 4:00 PM ET 
 

46 

Learn about ways and available tools to find funding 
for energy efficiency projects and how to avoid 
common pitfalls. 

https://attendee.gotowebinar.com/register/2338425213483710724
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Additional Questions? Please Contact Us 
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betterbuildingswebinars@ee.doe.gov 

Today’s 
Presenters 

Steve Greenberg 
Lawrence Berkeley National Lab 

SEGreenberg@lbl.gov    
 

Jonathan Flaherty 
Tishman Speyer 

JFlahert@TishmanSpeyer.com 

 
Ryan Billing 

Abercrombie & Fitch 
Ryan_Billing@anfcorp.com    

 
 

DOE 
Program 

Leads 

Holly Carr 
DOE, Better Buildings Challenge 

Holly.Carr@EE.DOE.gov  

Bruce Lung 
Clean Energy Manufacturing Initiative 

Robert.Lung@EE.DOE.gov  

Program 
Support 

Kendall Sanderson 
JDM Associates 

ksanderson@jdmgmt.com  

Holt Mountcastle 
JDM Associates 

hmountcastle@jdmgmt.com 

Follow us on Twitter @BetterBldgsDOE 
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