Close Form Next | " Print Page About J

OMB Number: 4040-0004
Expiration Date: 01/31/2009

Application for Federal Assistance SF-424 Version 02
* 1. Type of Submission: * 2. Type of Application: * If Revision, select appropriate letter(s):

[] Preapplication IX] New | |

Application [] Continuation * Other (Specify)

[] Changed/Corrected Application | [ ] Revision | |

* 3. Date Received: 4, Applicant Identifier:
07/21/2009 . | | |

5a. Federal Entity Identifier: * 5b, Federal Award Identifier:

State Use Only:

6. Date Received by State: |:| 7. State Application Identifier: | _ ]

8. APPLICANT INFORMATION:

* a. Legal Name: ‘Christina Page . |

* b. Employer/Taxpayer Identification Number (EIN/TIN): * ¢. Organizational DUNS:
i REDACTED | |[s84364530
———EXEMPTION4

d. Address:

* Street1: |TU 1 First Avenue |
Street2: | |

* City: ISunnyvale |
County: | |

* State: , CA: california |
Province: | |

* Country: | USA: UNITED STATES |

* Zip / Postal Code: [94089 |

e. Organizational Unit:

Department Name: Division Name:

Service Engineering & Ops | [Data Center Operations

f. Name and contact information of person to be contacted on matters involving this application:

Prefix: hesas | *FirstName:  [christina |
Middle Name: E |
* Last Name: |page —I

Suffix: | I

Title: lDirector, Climate and Energy Strategy

Organizational Affiliation:

|¥ahool Inc ' |

* Telephone Number: 108 306 6791 Fax Number: |

* Email: |cpa.ge@yahoo—inc .com —l

Tracking Number:GRANT10380944 Funding Opportunity Number:DE-FOA-0000107 Received Date:2009-07-21T23:03:46-04:00




Ciose Form Previolis " Next Srint Page ' About |

OMB Number: 4040-0004
Expiration Date: 01/31/2009

Application for Federal Assistance SF-424 Version 02

9. Type of Applicant 1: Select Applicant Type:

|Q: For-Profit Organization (Other than Small Business) |

Type of Applicant 2: Select Applicant Type:
Type of Applicant 3: Select Applicant Type: -

* Other (specify):

*10. Name of Federal Agency:

|solden rield office

11. Catalog of Federal Domestic Assistance Number:

l31.086
CFDA Title:

Conservation Research and Development

*12. Funding Opportunity Number:
DE-FOR-0000107 ' . ]

* Title:

Recovery Act: Energy Efficient Information and
Communication Technology

13. Competition Identification Number:

Title:

14, Areas Affected by Project (Cities, Counties, States, etc.):

Lockport, New York

*15. Descriptive Title of Applicant’s Project:

Yahoo Compute Coop Next Generation Passive Cooling Design for Data Centers

Attach supporting documents as specified in agency instructions.
Add Attachments| |Delete’Attachments!| [View Attachments

Tracking Number:GRANT 10380944 Funding Opportunity Number:DE-FOA-0000107 Received Date:2009-07-21T23:03:46-04:00
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OMB Number: 4040-0004
Expiration Date: 01/31/2009

Application for Federal Assistance SF-424 Version 02

16. Congressional Districts Of:

Attach an additional list of Program/Project Congressional Districts if needed.

l Add Attachrnen-t Delsta Attachrnent ; View Attach ment |

17. Proposed Project:

*a. Start Date:  [08/12/2009 *b. End Date: |06/30/2010

18. Estimated Funding ($):

* a. Federal | 10, 000, 000.. 00

* b, Applicant | 47,000, 000. 00

* . State | 0.00|

*d. Local | 0.00|

* &. Other | 0.00

*f. Program Income | 0.00
I :

*g. TOTAL 57,000, 000. 00|

*19. Is Application Subject to Review By State Under Executive Order 12372 Process?

D a. This application was made available to the State under the Executive Order 12372 Process for review on |:]
D b. Program is subject to E.Q. 12372 but has not been selected by the State for review.

& c. Program is not covered by E.O. 12372.

* 20. Is the Applicant Delinquent On Any Federal Debt? (If "Yes", provide explanation.)
[]Yes X No Expiznation l

21. *By signing this application, | certify (1) to the statements contained in the list of certifications** and (2) that the statements
herein are true, complete and accurate to the best of my knowledge. | also provide the required assurances™ and agree to
comply with any resulting terms if | accept an award. | am aware that any false, fictitious, or fraudulent statements or claims may
subject me to criminal, civil, or administrative penalties. (U.S. Code, Title 218, Section 1001)

B **1 AGREE

** The list of certifications and assurances, or an intemet site where you may obtain this list, is contained in the announcement or agency
specific instructions.

Authorized Representative:

|

Prefix: | * First Name: |Chri stina

Middle Name: |G. |

* Last Name: |Pa.ge |

Suffix: | |
* Title: Erector Climate and Energy Strategy |
* Telephone Number: I,;gg 306 6791 I Fax Number.l |

* Email: [cpage@yahoo-inc. com ' |

* Signature of Authorized Representative: Christina Page | * Date Signed: |a7;21,rzoog I

Authorized for Local Reproduction Standard Form 424 (Revised 10/2005)
Prescribed by OMB Circular A-102

Tracking Number:GRANT10380944 Funding Oppo;wnj:.y Number:DE-FOA-0000107 Received Date:2009-07-21T23:03:46-04:00
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OMB Number: 4040-0004
Expiration Date: 01/31/2009

Application for Federal Assistance SF-424 Version 02

* Applicant Federal Debt Delinquency Explanation

The following field should contain an explanation if the Applicant organization is delinquent on any Federal Debt. Maximum number of
characters that can be entered is 4,000. Try and avoid extra spaces and carriage returns to maximize the availability of space.

Tracking Number:GRANT10380944 Funding Opportunity Number:DE-FOA-0000107 Received Date:2009-07-21T23:03:46-04:00



OMB Number: 4040-0010

: 1 . Expiration Date: 08/31/2011
Project/Performance Site Location(s) P

I:I I am submitting an application as an individual, and not on behalf of a company, state,

Project/Performance Site Primary Location local or tribal government, academia, or other type of organization.

Organization Name: |Yahoo! Inc.

DUNS Number:. [3843645300000 |

* Street1: lTo be determined - site does not have a street address |

Street2: | . |

* City: |Lockport —I County: |Niagara

* State: fuy: New York - |

Province: | |

* Country:|USA: UNITED STATES ]

* ZIP / Postal Code: |1 4094-0000 * Project/ Performance Site Congressional District: [NY-02 6
I:I I am submitting an application as an individual, and not on behalf of a company, state,
local or tribal government, academia, or other type of organization.

Project/Performance Site Location 1

Organization Name: | : . |

DUNS Number: l |

* Street1: | [

* City: |7 | County: L
*State: | : |

Province: | j

*Country: [USA: UNITED STATES |

* ZIP [ Postal Code: | . Project/ Performance Site Congressional District: I:I

Tracking Number:GRANT10380944 Funding Opportunity Number:DE-FOA-0000107 Received Date:2009-07-21T23:03:46-04:00



Impact Projections Model

Project Name:

|Preparer: Name and Organization

Technology Description

Please provide a concise description (more than‘ene-half page Is
- Its function, and benefits to the industrial user of the technalogy
- The state-of-the art technology it replaces

- The target of the technology and p ial limitations to its applic 5
- Plant modifications necessary to incorparate the new technology
- Competing technologles

- The definition of one technology unit-year

Yahoo Compute Coop Next Generation Passive Cooling Design for Data Centers

~
The integrated building design allows for use of free cooling 99 percent of the year via the unique building shape and orientation. By eliminating the need for expensive,
energy-intensive chiller systems and air handling equipment, and by reducing horsepower required from fans, YCG insures that the vast majority of power is allocated tc
providing useful compute work back to the Internet. Using free cooling and evaporative cooling for extreme summer conditions translates to fewer moving parts, lower
water consumption, and reductions in both capital and operating expenses. The relatively low initial cost to build, compatibility with current server and network models, a
efficlent use of power and water are all key features that make it a highly compatible and implementable design innovation for the data center industry.

Goals of the project:

+ Run 99% of the year on free cooling, capitalizing upon prevailing winds and local weather conditions

» Eliminate the need for conventional chiller/air handling unit via a backup evaporative cooling system, to be deployed only during extreme temperature and humidity
events

0 REDACTED
= EXEMPTION 4
C S

* Withstand 100-year temperature and humidity conditions and extremely low winter temperatures while maintaining server room environmental requirements.

« Lower the cost to cool from an industry standard of 54% to sub-1%. This translates to a DCIE of .90 or higher — as compared to an industry average of .50 DCle, or the
.81 performance of Yahoo!'s previous build in Quincy, WA.

Plant modifications necessary: currently new build only. No plant modifications are involved with this project.

Competing technologies: water cooling; conventional airside economizer design; container data centers.

One technology unit-year = one MW of NEW construction data center server load, excluding infrastructure load




Unit Inputs

Impact Projections Model

Yahoo Compute Coop Next Generation Passive Cooling Design for Data Centers

Per Unit Impacts per year

New Current Net
Technology - Technology Impact
Energy Use .
Electricity (billion kWh) . 9.64E-03 1.19E-02 2.28E-03
Natural Gas (frillion Btu) 0.00E+00 0.00E+00 0.00E+00
Petroleum - Residual Fuel {million barrels) 0.00E+00 0.00E+00 0.00E+00
Petroleum - Distillate Fuel (million barrels) 0.00E+00 0.00E+00 0.00E+00
Petroleum - Liquefied Petroleum Gas (million barrels) 0.00E+00 0.00E+00 0.00E+00
Coal (million short tons) 0.00E+00 0.00E+00 0.00E+00
" |Feedstock (trillion Btu, please specify) 0.00E+00 0.00E+00 0.00E+00
Biomass (trillion Btu, please specify) 0.00E+00 0.00E+00 0.00E+00
Waste (trillion Btu, please specify) 0.00E+00 0.00E+00 0.00E+00
Other (please specify, trillion Biu) 0.00E+00 0.00E+00 0.00E+00
Comments

assumes PUE of 1.1 for YCC

assume 100% uptime (8760 hours/year)

assumes PUE of 1.36 for current state of the art technology
For state of the art technology, assume water cooled colo with
conventional building and chiller system.




Market Inputs

Yahoo Compute Coop Next Generation Passive Cooling Deslgn for Data Centers

Impact Projections Model

:_I'nl';I Market

Ultimate Potential Market Share | x

Market Penatration

US electricily corsumplion {100 bilion
KWh)

assumes a slowdown from 12% global
growih in dala cenler elecircity
consumplion globally, prejecled for 2005
lo 2010,

10% average US growth rale
belween 2005 and 2009

assumes annual markel growlh rate of
10% folllowing (based en continued
growilh bul improved compule power per
server canceling each olber oul)

EPA study)

assumes an addifional 20% of data
centers that are the correct size for GG,
will be located in regions where
Lemperalure and humidy precida YGO
Lechnology

assumes an addilional 10% will use an

design app
{eg, waler cooling)

x
Ti0Eyearsin ] ST R (4B, Y wars] F [2-3 Years)
2 REDACTED . Inifial RAD | Inifial System |  Aefined | G 1 hnclogy | Years o
REDACTED Casa g Prolotype Prololype Infroduction Glass | Saturation
year 'ENEWTION 4 2010 010 2011 a 5
010 E )(E p‘n
annual marke! growth rate (%) M QN 4
10.0%
G [Comments . [Comments.
|mssumes that roughly 25% of data center d that YGC i felod Juna 2010, on schedule
_— igrowth will ba for server farms too small to

assumes EPA 2007 projections for 2010 make YCG appropriate (based on 2007 A & months of perf: dala from full SW phase builkdout prior lo I

100%

80% /

60% /

40% /

% of Market Penetration

20% /
0%

2000 2010 2020

T T T

2030 2040 2050 20860




Impact Projections Model

Impacts: New Technology vs Current Technology

Yahoo Compute Coop Next Generation Passive Cooling Design for Data Centers

Impact By Year = 2010 2015 2020° 2025 2030 ' 2035 2040|
Cumulative Units installed 0

Annual New Units Installed 0

Annual Installations Total 0 gfgﬁﬁ‘c; ED

Market penetration 0% PTION4

ANNUAL SAVINGS

Energy Metrics

Total primary energy displaced (trillion Btu) 0.00 REDACTED
ﬁDirect electricity displaced (billion kWh) 0.00 EXEMPTION4-—-- - -

Direct natural gas displaced (bcf) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Direct petroleum displaced (million barrels) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Direct coal displaced (million short tons) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Feedstock energy displaced (trillion BTU) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
|Biomass energy displaced (trillion BTU) 0.00 0.00 0.00 0.00 0.00| 0.00 0.00
Waste energy displaced (trillion BTU) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Other energy displaced (trillion Btu) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Financial Mefrics

Energy-cost savings ($MM/yr) 0.00 REDACTED

e ia S

Environmental Metrics ; ?@E&.. R

CO Displaced (Metric tonnes) 0.00 32.24 169.31 280.67| 452.19( 728.26( 1172.87
Carbon Dioxide emissions displaced (MM TCE) 0.00 0.03 0.16 0.26 042 0.68 1.09
Other greenhouse emissions displaced (MM TCt 0.00 0.00 0.00 0.00 0.00 0.00 0.00
S02 displaced (Metric tonnes) 0.00 452.56| 2131.94| 3534.30] 5694.09| 9170.43 14769.06L
NOx displaced (Metric tonnes) 0.00 284.90| 1399.75| 2320.49| 3738.53| 6020.96| 9696.82
Particulates displaced (Metric tonnes) 0.00 9.67 45.38 75.23] 121.21]  195.21 314.39
VOCs displaced (Metric tonnes) 0.00 3.46 18.24 30.23 48.70 78.44 126.32
Hydrocarbons displaced (Metric tonnes) 0.00] . 0.00 0.00 0.00 0.00 0.00 0.00
Solid Waste (Mefric tonnes) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Other environmental benefits (Metric tonnes) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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3 (fompany ~ Name

T TR

Yahoo! Scott Noteboom - Princial investigator
Yahoo! Christina Page Energy & Climate advisor
Yahoo! Duane Valz Commercialization and IP
Manager
Yahoo! Allen Ng : Commercialization and
; Marketing
Cupertino Electric Rudy Bergthold Electrical Engineer
DPR/Fortis Scott Simmons Mechanical Electrical and
Plumbing Coordinator
EYP Jim Zuppan =~ Principal Mechanical Investigator
Structure Tone Terence Deneny Design and Construction
manager
Structure Tone - Tom Miller Construction Manager
Structure Tone Peter McCabe Mechanical, Electrical and
Plumbing Coordinator
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