Data Center Efficiency Program

Overview & Program Development

Michelle Noriega, C.E.M., LEED A.P.
CEE June Program Meeting
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Introductions

« Austin Energy is the municipally owned utility
serving the Austin area.

 We lead the nation in renewable sales.
 We have award winning conservation programs.

e Our conservation programs have been around
over 20 years.

« Data Center Efficiency Program launched —
October 2007.
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Austin Energy

Generation by Fuel Type

® We p rOVI d e O u r Own Purchased Power 9.4%
- Renewable 5.7%
generation.

« DSM Program

Nuclear 27.3%

Coal 29.7%
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Programs for Commercial FaC|I|t|es |

e Building Tune-Up (B.T.U.) Program
-commissioning on existing buildings with
E.M.S. systems with Texas A&M ESL.
« Commercial New Construction Rebate Program
« Commercial Rebate Program

-Existing Building retrofit options for various
technologies.

o Solar (P.V.) Rebates
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aNERsy
Data Center “performance” varies
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Source: LBNL case studies
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Eligible Technologies

 Virtualization projects

e MAID Storage Systems

e Chillers

* Cooling Towers

e VFD’s

e UPS’s

e Custom Technologies and more
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Initial Barriers

 New technology / IT speak.

e Lack of communication between facilities/
I'T community.

* No efficiency standards in place — no
baseline.
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Solutions Developed

e Internal research, education, iImmersion.

—Used local resources — IT staff &
community.

« Utllized established facilities relationships.
 Before / after scenario for virtualization
 Burgeoning baselines

—EPA, DOE, Green Grid, etc.
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e UPSes

— Efficiency @ partial
loading drops

e PDUs

— Wide variation In
available efficiencies
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Efficiency, percant
&

— Flywheel UPS
= Double-conversion UPS
Delta-conversion UPS

| |
B0 a0 100
Percent of rated aclive power load

Source: LBNL, Rumsey Study
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300 kvVa UPS Example:

300kVa 300kVa
Efficiency 85% 95%
Power 158.8 kW 142.1 kW

Annual energy use 1,731,009 kWh 1,584,557 kWh

Est. Annual energy savings* 146,452 kWh
*Assumptions

50% loading

.9 Power factor

water cooled chiller
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UPS example (cont.):
Estimated Austin Energy Rebate:

$0.045/
$0.085/

KW
KW

$1,974
Estimated annual energy savings:
L $6,590
N $12,448
N $18,306

$0.125/

KW

Think Life Cycle ~ 15 years...
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Virtualization Example

BEFORE AFTER

Location | Quantity | Power (calc) | Quantity | Power (calc)
Bidg 1 24 23.9 KW 1 1.3 kW

Bldg 2 11 13.2 kW 1 1.3 kW
Totals: 37.1 kW 2.6 kW

Calculation Example (Compaq DL 380):

208V * 4.6A * 2 (num PS) * 50% (derating factor) *
1ph
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Rebate Process

* Pre-inspection and Sample Inventory
application is required.

1 6

Sun E250 1 208 6 624.0
Sun E250 1 208 6 624.0
Sun E250 1 208 6 624.0
- - 802 Sun E250 1 208 6 624.0
* Request inventory list Sl | 24 S
n G0t COMPAQ ML570 3 208 76 1,580.8
COMPAQ ML570 3 208 76 1,580.8
COMPAQ ML530 3 208 76 1,580.8
- COMPAQ ML530 3 208 76 1,580.8
COMPAQ V500 1 208 14 145.6
 May do estimates or w SHEER ;B 8 &
COMPAQ DL380 2 208 4.6 956.8
COMPAQ DL380 2 208 4.6 956.8
= COMPAQ DL380 2 208 46 956.8
COMPAQ DL380 2 208 4.6 956.8
e n e r au I S COMPAQ DL380 2 208 46 956.8
" COMPAQ DL380 2 208 46 956.8
COMPAQ DL380 2 208 4.6 956.8
G03 COMPAQ ML570 3 208 76 1,580.8
= L] - COMPAQ ML570 3 208 76 1,580.8
* Final inspection upon SEREDe: B OB
COMPAQ DS-SL13R 2 208 3 624.0
} /,k Eaaren, COMPAQ DS-SL13R 2 208 3 624.0

- I - TOTAL EXISTING WATTAGE 23,857.6 WATTS

job completion.
A01 HP DL585 2 208 6.256 1,300.0 WATTS
Demand reduced 22,557.6 WATTS
22.6 rkW
N el iaingy
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Virtualization Example (cont.)

BEFORE AFTER

kW kWh kW kWh
Servers & 44 .2 387,033 | Servers & 3.1 27,114
UPS losses UPS losses
Cooling 14.2| 124,390 | Cooling 1.0 8,715
Totals 58.4| 511,423 4.1 35,829
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Virtualization example (cont.)

Rebate:

34.5 rkW * $750/ rkW =
$25,885

Program Savings:
54.3 kW
475,594 kKWh
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Initial Program Results:

Word Is out — getting more requests!

Standardized Internal Process

One rebate paid, 4 in progress (Virtualization):
— ~$150 - $750 per server removed.

Assumptions:

— 8760 hours of savings, 5 year technology persistence.
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Expected next steps for Virtualization
Rebates:

More vendor cooperation!

— VARY/ Local retailer deals with customer — not software vendor

Internal training for increased participation.

Still resistance — not sure when we’ll hit “tipping point”.

— Months of physical man hours involved with migration

Stay up to date with different virtualization technologies

— Storage, 2nd, 34 generation virtualization, Virtualized desktops
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Power Management for PC Networks

 Average annual savings of 120 kwh.
 Reset/ over-ride capabillities.

 Must control every available level of PM offered
by hardware & monitor.

 Ability to provide reporting.
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Process

 Two weeks each of Baseline & Savings Reports

e Return to AE within 45 days of PM enabling. $5/
seat not to exceed 50% cost —

— Maximum allowance $200k per site per FY.

e Assumptions:

— 0 demand savings, 2 year persistence
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Expected next steps for DC Program:

* Provide local workshop / trainings for our customers on
energy efficiency in the data center.
— DOE Profiler Tool

« Participate in benchmark requests, EnergyStar comments

 Work with CEE to standardize/develop incentives:
— CRAC Units

— Storage technologies
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Assessment with LBNL/ DOE
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On the Horizon...

e Thin-client systems

 Power Management for Servers

« Air-cooled to water-cooled chiller incentives
* \Whole Building Metrics
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Any Questions?

Thank you!

Michelle Noriega, C.E.M., LEED A.P.
michelle.noriega@austinenergy.com

512) 482-5371
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