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1.Implement DC/E measurement methodologies

2.Report data center type (i.e. Tier I, II, III, IV data center)
3.Report the elapsed time of the Assessment Period

Green Grid | 4.Report the Mean Source Load for the Assessment Period
Recognized | 5.Report a Mean DCJE score 40%

6.Report the Highest Daily DCIE score occurring during the

Assessment Period
7.Report the Lowest Daily DCIE score occurring during the
Assessment Period
Green Grid Recognized requirements plus:
Bronze Report a Mean DCIE score 50% minus Bronze Adjustments
Green Grid Recognized requirements plus:
Silver Report a Mean DCIE score 60% minus Silver Adjustments
Green Grid Recognized requirements plus:
Gold Report a Mean DCIE score 70% minus Gold Adjustments
Green Grid Recognized requirements plus:

Platinum Report a Mean DCIE score 80% minus Platinum Adjustments
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Adjustments

* the green grid

SM

Bronze Silver Platinum
Tier I 0 0 0 0
Tier II 0 0 5% 5%
Tier III 0 5% 10% 10%
Tier IV 0 5% 10% 10%
% decrease %o decrease % decrease %0 decrease
Source in Mean in Mean in Mean in Mean
Ener Source Source Source Source
s_]y Power | Power Power | Power|
Reductions
9 9 9 9
AB AB AB AB
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Overall outcome: accelerate energy efficiency improvements in
data centers by “raising the bar”
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Start Right

-Apply “Best-in-Class”
design practices
standards and

Manage Energy
Create and apply energy
management plan and
standards considering
system flexibility and

* ®E e+ the green grid

guidelines reliability required
-Demonstrate energy '

efficiency through Data Center

commissioning E
Continually Improve _ne_rgy
-Benchmark data center EfflClency

Achieve
Superior

—-Assess for energy ’
saving opportunities

- Implement energy
efficient best practices

- Adopt latest technology

Performance
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Stage

Rating System

Value

Start Right:
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Continually
Improve:
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Achieve
Superior
Energy

Performance:
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Albuquerque Indian Hospital
Albuquerque, NM

500 Boylston St.
Boston, MA

Westin San Francisco Airport Parkside Elementary School
Millbrae, CA Buffalo, MN Blue Earth County Courthouse
Mankato, MN
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Electricity
IT / data Data center

center useful services
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The Silicon Valley Leadership Group is organized to involve principal officers and senior
managers of member companies in a cooperative effort with local, regional, state, and federal
government officials to address major public policy issues affecting the economic health and

quality of life in Silicon Valley.

Clean & Green
Energy Action Plan
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Environmental Performance Criteria for Datacenters for the 21st Century
) $ $ D
Sustainable sites
Water efficiency
Energy and atmosphere
"D $5 % +

10 -
D -

Materials and resources

Indoor environmental quality

Innovation in design

7 )34 ! ) D










14,000

12,000

10,000

8,000

6,000
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* ®E e+ the green grid

Per Capita Electricity Consumption

Source: http://www.eia.doe.gov/emeu/states/sep_use/total/csv/use_csv.html

United States

California

1960 1965 1970 1975 1980 1985 1990 1995 2000
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Energy
Systems and
Infrastructure
12%

Efficiency and

Demand
Response
0,
Environmental 35%
Analysis

18%

Renewables,
Clean Fossil
and Distributed
Generation
35%
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» Overall energy performance (baseline)

» Performance of IT and infrastructure subsystems compared to
benchmarks

» Potential areas for efficiency improvement
« Energy cost ($), source energy (Btu), and carbon emissions (Mtons)

1 | T

I'T Cooling Power Systems Energy Source
« Servers * Chillers « UPS/power » Source of
. Storage & « Air handlers conversions power
networking « Cooling towers » Distribution » Distributed
hardware schemes generation
» Software + Pumps » Cost per kWh
 chiller, fan, and P
pumping  Backup power

energy



Energy performance level

0.70 1
0.60 1
0.50 1
IT/Total 0.40 1
0.30 1
0.20 1
0.10 1
0.00 -

Comparison to all

Ratio of IT/Total
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Where you could be

5 7 9 11 13 15
Center Identifier




Metrics, actions, and
potential energy
savings

<<

Data Center Assessment Inputs: Features and Metrics il = ’ t h E g Fee N g Il d

DRAFT 1-15-08

1. Overall Energy Management

Has an audit or commissioning been conducted within the last 2 years?

Is there a written energy management plan?

Are there staff with explicit energy management responsibility?

What is the redundancy level for Electrical systems? (N, N+x, 2N)
What is the redundancy level for HVAC systems? (N, N+x, 2N)
What is the current usage factor? (% of space?)

> R 10 2

Overall Energy Effectiveness - IT Equipment Energy Use 1

(IT energy use / total energy use) Total DC Energy Use (Site)

Site Energy Use Intensity Site BTU/sf-yr Total DC Energy Use (Site) 2
DC Floor Area

Source Energy Use Intensity Source BTU/sf-yr Total DC Energy Use (Source) 3
DC Floor Area

Purchased Energy Cost Intensity Energy $/sf-yr Total DC Energy Cost 2
DC Floor Area

Peak Electrical Load Intensity Peak W/sf Total DC Peak Elec Demand 2
DC Floor Area

2. Environmental Conditions
What are the temperature setpoints (specify range)?

What are the humidity setpoints (specify range)?

Recommended and allowable intake temperatures and humidity (specify ranges)?

What is the temperature and humidity control sequence?
Do CRAC/CRAH units have centralized or distributed controls?
Are there humidity controls and does the data center need humidity control?

Are there procedures and personnel/cable grounding equipment to prevent ESD?

Are unit controls fighting each other (for example, simultaneously humidifying and dehumidifying)?
Does system have capability of taking slope and offset for sensor recalibration?

3 - 10 2
Average Heat Density Wisf Heat Dissipation 1

DC Floor Area
Ratio Max Density to Average Heat Density Max Heat Density 2

None .

Average Heat Density
Actual Dew-Point Temperature F Data Center Dewpoint Temperature
Climate Data F TMY/TRY/WYEC data
Temperature and humidity sensor calibration |Slope and offset Reference sensor reading

3. Air Management, CRAC/CRAH/AHU

SM
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Data Center Assessment Inputs: Features and Metrics

6. IT Equipment Power Chain
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Data Centers: Data Collection
worksheet
Prio Measureme Measureme
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Data Centers Assessment: Efficiency Actions

H-EN . SM
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Actions

Criteria to Determine Applicability of
Actions
(using metrics and features)

Algorithm to Determine
Potential Savings
(using metrics and
features)
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Hold industry
tool and metrics

Complete 10 pilot
assessments to
test the Tool Suite,

Release beta
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Complete beta
testing and release

workshop version Version 1.0
Q4 2007 Q1 2008 Q2 2008 Q3 2008
12/18/2007 04/01/2008 08/01/2008

Projected Timeline
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