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Webinar Logistics

* This webinar is being recorded. The Q&A section
will not be made publicly available.

* Your phone will be muted throughout the
webinar.

* Enter any questions in the Question Box
throughout the webinar.

* |Instructions to take the quiz will be provided at
the end of webinar.

* Slides will be sent out afterwards to those who
attend the entire webinar.
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Webinar Agenda
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Resources and Q&A

Learning Objectives

e Educate data center stakeholders on the context of IT equipment energy
management in data centers and the role of the new IT Tool in the DOE/LBNL DC EE
Toolkit.

e Educate stakeholders on identification of energy-saving opportunities at the IT level,
including virtualization and consolidation, and the use of the IT Equipment Tool.

e Educate stakeholders in the DOE energy assessment process as it relates to IT
equipment energy management.

e Educate stakeholders in ways in which the tool contributes to a concrete plan of
action and budget and engender institutional support.
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Fourth in a Four-Webinar Series

This training series introduces a broad toolkit for
identifying energy-saving opportunities in data
centers.

// A Suite of

| Electric Air IT
( Energy Power :
- . anagement Equlpment

Assessment Chain Tools Tool

Tools Tool
Webinar 1 Webinar 2 Webinar 3 Webinar 4
https://www.wbdg.org/con Recorded version in Recorded version in Today
tinuing-education/femp- development development
courses/fempodw049
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Data Center Energy Efficiency Toolkit
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DC EE Toolkit - Calculators

 Data Center Profiler (“DC Pro”), online
* PUE Estimator, online

* Air Management Tool, Excel

* Air Management Estimator, Excel

* Electrical Power Chain Tool, Excel

* IT Equipment Tool, Excel.

IT Equipment Tool is temporarily located at:
https://datacenters.Ibl.gov/tools/9-it-equipment-energy-
assessment-tool

It will be located permanently here (with the other tools) early 2021.:
http://datacenters.|bl.gov/tools
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Context of the IT Equipment Energy
Assessment Tool
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Motivation for the IT Equipment Tool

« Alarge part of data center energy Is used by IT
 Significant opportunities for IT improvements

* |IT no longer off-limits for energy efficiency
efforts

* |IT energy savings cascade through most
support systems, multiplying savings

* High return on investment
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Total Savings for One Watt Saved At the IT Equipment

Server
Component

1 W Saved Here

DC-DC
Saves an additional
.15 W here AC-DC
and .25 W here Power
Distribution \
and .05 W here UPS
and.11Where Cooling .

Switchgear/
Transformer

and .09W here

-2.50W

and 0.85W here

Source: Intel Corp.
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IT Tool Helps Comply With Federal Requirements

The IT Equipment Tool will helps agencies comply with several
federal requirements:

 Energy Policy Act of 2005 (EPAct)

 Energy Independence and Security Act of 2007 (EISA)
 Executive Order 13834 (2018)

 The Data Center Optimization Initiative/FITARA
 Energy Act of 2020

By identifying energy conservation measures, use of the IT
Equipment Energy Assessment Tool and the data center
assessment process furthers such FEMP initiatives as the
ESPC/UESC program, the 50001 Ready program and the Energy
Efficient Product Procurement Program.
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What does the IT Tool do?

* Details various energy-saving measures
* Estimates energy and carbon savings in:
* |IT equipment
e Support systems
* Provides tailored, hands-on

recommendations

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




Opportunities
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Key Energy-Saving Opportunities

* Removing (decommissioning) long-term
idling IT equipment.

* Consolidating applications from
underutilized IT equipment onto fewer
servers, leading to increased
computational utilization

* Replacing (refreshing) IT equipment
with new energy efficient gear.




Removing Unused Servers

* Physically retire inefficient or unused
equipment

 The Uptime Institute reported 15%-30% of
servers are ON but not being used

 Decommissioning process includes:
—Regularly inventory and monitor

—Consolidate/retire poorly utilized
hardware.
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Replacing: IT Efficiency Increases ~90x Every Decade

2008+2009 laptops

1.E+16 -
SiCortex SC5832—____

1.E+15 - Dell Dimension 2400— s

Gateway P3, 733 MHz
1.E+14 -
1.E+13 - <« Dell Optiplex GXI

IBM PS/2 E + Sun SS1000 .
1.E+12 - 486/25 and 486/33
Desktops

1.E+11 Macintosh 128K Compaq Deskpro 386/20e

1IBM PC /o®|BM PC-AT

+ IBEM PC-XT
** Apple lle

1.E+10
Cray 1 supercomputer

1.E+09 DEC PDP-11/20 o Altair

Computations per kWh

E+08 Commodore 64
1.E+07
1.E+06
1.E+05 -
4 -
1.E+04 + Univac |
-
-»
1.E+03 - EDVAC
-
i Eniac
1.E+02 Regression results:
M =80
1.E+01 - Adjusted R-squared = 0.983
. Comps/KWh = exp(0.4401939 X Year - 849.1617)
Average doubling time (1946 to 2009) = 1.57 years
1.E+00 T T T
Source: 1940 1950 1960 1970 1980 1990 2000 2010

Koomey et al. 2011
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Consolidating: Virtualize Servers & Storage

* Run many “virtual”
machines on a single
“physical” machine

 Consolidate
underutilized physical
machines, increasing
utilization

* Energy is saved by
shutting down
underutilized machines
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Replacing: Old Servers Underperform

Age Energy Performance
Distribution Consumption Capability

. 2007 & Eatrlier
. 2008, 2009
. 2010—Current

Data collected at a Fortune 100 company; courtesy of John Kuzma and William Carter, Intel
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Tour of the IT Tool

Note: This is an introduction to the IT Equipment Tool not a tutorial. The
Data Center Energy Practitioner (DCEP) program provides an in-depth
training on the tool, available at http://datacenters.Ibl.gov/DCEP
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IT Equipment Tool

The IT Tool is a free Excel tool for assessing the IT

energy status and providing recommendations and
potential energy and

carbon savings.

s 1

datacenters.lbl.gov/Tools
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User’'s Manual

Tool structure as well as
user InDUt forms and IT Equipment Energy Assessment Tool -
output data are described o

INn this manual.

Appendices provide in-
depth information on a e
number of useful topics.

This document is the official resource in using the
DOE/LBNL IT Equipment Tool
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How is the Tool Used?

First, the user fills in data and answers
questions on up to six input screens. Each
screen includes basic guidance for entering
the data correctly.

Second, based on this user input, numerical
results and recommended actions are given
on two output screens.

Let’s take a quick tour...

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



Inventory: Structure for Organizing IT Data

-J8- 2000 - Femad Master - Copy L Magrus Hiviba m

Page Liyoat  Formwlad o Rowtm  Wiew Help  Acobat 6 Tell e kil yoos it
o X . 1. . f=E I -
| ot cut Casitnn Ju ] a & = ¥ FEwnglem Genersl . h # | Normat Bad Good 1 i E ulofum = S p
B Copy = — - . . - = & Fl - =
Paste B IU-~ . e A = B Mharge . = =t 55 | Condtsnal Foematas Nowtral [ ation m insert Dieleir Forma Sort & Find &
- ¥ Formrat Fente u YA o === & Corter LA " Formatting = Table- o : . - . & Clear = Filber = Select =
Capboard % Fom ~ Algnment ] Humbei 3 Shybei Colhi Edting ~
;] - k& IF{0F9=", ", IF[039=1,$G521, IF[039=2, $G522, IF[039:3, 56523 $G524)| 1) -
A B € D £ F G H (] 1 K L 2] M Q P Q 3 ] T u L W &
|
E
]
L

Inventory

5 This seresn albowns thee uier 1o create sn inventory of the IT equipmant, snd group

& the equipment into hour user-defined Clasies, Tabbe 2a: [T Equipment brvenioey Tabkile ¥h; Unikiation
T
B First, provide & description of @sch IT Equiprment Class snd i3 Powar Parformands T Dgqusip Nusnbr Actual Relax IT [quip Prérwine Camp
B lewel (Tabde 1), The Cligses are delined by the user in the net step. L] Type of Limits | Parised W) Poweer W] Chass FRAOR Mediagis Ll [%] | Ueil [%) Potesitial Agtions
L) 1 A Fil 0 o0 H ¥ 455 High Cormolkdate
11 Second, enter the IT inventony and assign Classas (Table 22), Tha IT Types ane &g e ] B 4 400 500 4 B0 X Mid
12 with similar povesr deaw, Actual snd Max Posssr ang par umit. 3 C L] B0 2,000 F] &0.0 33 High Comolidate
3 4 2] 1 1,300 1,500 3 5.7 (15 ] Miidl
| 14 Thisd, the Tool compiles the user input into Tables Zband 3. 5 E & 100 200 1 200 High  Remove
|15 & F {1t 300 20 Fi 938 HES High
] - . 7 <] L] A0 300 4 B0 7.2 Mid
17 ke uipment cumsnescrigtos. C|ASS D @SCriptions PR I N - ) s | w1 | wa
18 3
19 | IT Equip Description Poveer ir]
|20 dlass Performands 1
21 Class 1 JBrand A Equipment High 12
23] Clais 2 lerand B Equipment High 13
2k] Class 3 Jlrasd C Equipment Mg 14
|24 Classd [Mized IT Gguipmant ] 5
5 16
26 17
E4 8
28 Table 3: IT Equipment invemony by Class and total 19 y 4
2 n 7
30| wequip | Acbual Max [— FTY P
3| class Power power | UHI[%] Power 2 s
|32 Class 1 .80 LE Q00 43.3 ]
33| Clasa? 7000 13, 300 53.0 a
:3-' Class 3 11,300 13800 2.2 Sum mary =]
35| Clana 4000 3,000 0.0 i
|36 sum 30.000 50,000 0.0
|37 L]
38 ERROR Meuiage F-]
[E]) 0 1 -

- - i “: ‘ w .. e s
\ , =l - ] + 0%
' \ Yellow cells are input cell
Nine (9) Tabs (sheets) cells are input cells.
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Inventory - Tool Provides Potential Actions

-28- 2000 - Frad Master - Copy - Excel

Tell e whl ycea want

ey, 6ot Cabtn o ]a & = - Fvnelem Genersl - h B | Normal Bad Good Em S Iy E”“"‘"" ) g? p
" o | # TS e b | ST S B | § % 0 38| ot b e (i GO < | e | Gl e
Capboard % Fom ~ Algnment ] Humbei 3 Shybei Colhi Edting ~
u3g - & IF( 035", ", IF[D30=1, 56521 IF[ 0302, 56522, IF[039=3, 56523, 5GE04) 1) o
) L] < [¢] E F 1] H 1 J K L M M Q P Q R 5 T u W L -
|1
I3 Potential Actions
'l
| s Thin seredn allowns the uier 1o create sn inventory of the IT equipmant, snd group
& the equipment into hour user-defined Clasies, Tabbe 2a: [T Equipment brvenioey Tabkile ¥h; Unikiation
T
| & Firsk, provide s description of asch IT [quipmant Class snd it Powaer Parformanss T Dgqusip Nusnbr Actual Relax IT [quip Prérwine Camp
B lewel (Tabde 1), The Cligses are delined by the user in the net step. L] Type of Limits | Parised W) Poweer W] Chass FRAOR Mediagis Ll [%] | Ueil [%) Potesitial Agtions
L) 1 A Fil 0 o0 H ¥ A% High Cormolkdate
| 11 Second, entar the IT inventony and assign Classes (Table 2a), Tha IT Types ane squipmant ] B 4 400 500 4 B0 X Mid
12 with similar povesr deaw, Actual snd Max Posssr ang par umit. 3 C L] B0 2,000 F] &0.0 33 High Comolidate
3 4 2] 1 1,300 1,500 3 5.7 (15 ] Midl
| 14 Thisd, the Tool compiles the user input into Tables Zband 3. 5 E & 100 200 1 200 igh  Remowe
15 & F {1t 300 20 Fi 938 HES Hi
] 7 G L] A0 300 4 B0 7.2 Mid
17 Table 1: IT Equipment Class Desoriptions ] H el 500 L] 3 B3.3 3.1 Midl
| 8 ]
| 19 | IT Equip Description Poveer ir]
|20 dlass Performands 1
|21 Class 1 JBrand & Equipment High 12
23] Clais 2 lerand B Equipment High 13
| 2F] Class 3 Jlrasd C Equipment Mg 14
|24 Classd [Mized IT Gguipmant ] 5
|25 16
| 26 17
|27 8
| 28 Table 30 T Equipment bmventory by Class and total 13
28 Fit
20| W Equip Artual Max Posser n
N Class ot Porwer il %] ]
|32 Class 1 .80 LE Q00 43.3 ]
|32 Class 7 7000 13, 300 53.0 a
|34 Class 3 11,300 13800 2.2 =]
35| Clana 4000 3,000 0.0 i
36 iy 30,000 50,000 SO0 Fid
|37 L]
38 ERROR Messaged F-]
[E]) 0 1 -
ovensew_lverory | TR IETEN ICTEEN XN NOER oven SRS - : :
e = - A T
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Server Power Performance Curves

Performance to Power Ratio

Power Performance is the .. prosms - High Range
ratio between Power
Utilization and
Computational Utilization. =~ 2= HE—

In turn, utilization is Actual # - L] e e s s s [
Utilization to Max o
Utilization. P . Mid Range
This slide shows three . e

actual 2U servers ] e s
representing three levels | gl = S o s |
of Power Performance e

(blue curves in first set Of - e — . Low Range
three charts*), and the =~ = ;e
generalized performance ; -E= B
curves developed for the - E -

IT Tool (far right). w | | s i e s

* SpecPower

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




Energy Saving Measures

Current Target Energy
Conditions Conditions Savings
Energy /Zurrent Power\ / Target Power \ / \
- y
Saving Powe
Measures Actual Max Power Comp Actual Max Power Comp Reductio Power
P— Power [W]| Power [W]| Util. [%] | vtil.[ Power [W]| Power [W]]| Util.[%] | Util.[%] Factor Save [W]
/Adding \|| > -~ S0l 1,000 49.0 47.1 N
Removing |\ 800 886l ——00 N—+00
Replacing \ 0.00
Consolidating 7,000 14,000 50.0 485 5,000 8,000 62.5 64.6 2,000
Clouding
Unchanged /
Universal /
\ Total / 7,800 18,000 43.3 38.9 5,490 9,000 61.0 62.8 2,310
L
| Table 3Total | 7,800 18,000 Save Total 2,310

Include this form? If Yes, IT Tool will check for Errors. ERRORS Found

Error Check

Yellow cells are input cells.
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Numerical Results - Overview

T Tool 9-26-2020 - Final Master - Copy - Excel A Magnus Herrlin @ m - [u]

(¢ Tell me what you want to do

Power Utilization

ax [m 2 AutoSum - %‘.’ p

o ¥ . . 1 o
y 96 Cu Calibri o A s E=E 2 Bwepte General - L B | 5 3 >
) B Copy - =) = 8 H B | ma-
Paste - lepa.l=====8 . . % “n Conditional Formatas Cell Insert  Delete Forrmat Sort & Find &
w . ¥ FormatPainter | © 1 W L ' A == [ Merge & Center $-%* BN e e e || - > Py SontB Find &
Chpboard ] Alignment ] Number ] Styles Celts Eadting
IT Power Savings
E ¥ G H I ] K L M N o P Q R s T
. curent | 600 |% This screen shows the calculated results in the white boxes and "scalers” in the yellow input
SaVI n g S Target % boxes. The latter can be changed by the user to quickly evaluate the impact on the results.
9
10 Except for the Current Power Utilization result box, all result boxes will be impacted by a Yes

11 |IT Power Savings w Scalers or Mo answer (cell 123) on the Class screens (tabs). Please ensure the boxes are set to the
12 intended value.
I . 13 | Infrastructure Power Savings w PUE
14
.
Total Energy Savings — st
16

17 Total Energy Cost Savings [Crzsee]sivear Energy Price [Coaz Jsmwn
18
/IK' Ins.c'year Emission Rate lbs!kwn
2
Total Energy Cost -
22

SaVingS = ' mmm class3 [cassa | 00 LU G

Total Carbon Savings T

Yellow cells are input cells.
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Numerical Results - Detalil

Numerical Results

Power Utilization Current 60.0 % PUE =

Target 714 |% Data Center Total Energy /

IT Energy

IT Power Savings 8,210|W Scalers
Infrastructure Power Savings 4,105|W «— PUE 1.50
Total Energy Savings 107,879lkWh/year
Total Energy Cost Savings 12,946|S/year <—— Energy Price 0.12 |S/kWh
Total Carbon Savings 118,667|Ibs/year «——— Emission Rate 1.10 |lbs/kWh

Yellow cells are input cells.
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Questions - Generates Best-Practice Recommendations

T Temd 9 320 - Foral Murites - Copy - Ewcel

& Tell me what you want o do

L - = N
ot b | A L = ¥ Ewapis Generl . ". A | mormal Bad Good LT E"'""“‘"’“ i’-‘"" p
3 Capy - - = 3 Fal

Bate - el By B - I OB - -8 s %2 s | Conftionsl Fomstes Meutrs inaert Debete Format Soml Find &

e ¥ romubune |2 T M v A i Merge &1 Cartar §-% | rmasing~ Tble ! 0 a0 il PO P Sehete

Chpbosd ;- (=" & Alsgnmant - Nombar [ Shyler Catly [ting
TS& 2 -
A B (3 [:] E F =] H J ] E L L N o P Q R 5 T
1
Cauetons
3
4
3
& L] LhusLion Yii/Na This siribn Al 1hi used 1o Ardwer & umbed of 1T equipment Sieiiment queitien,
Have you defined “Critical Values®™ (hot-button issues that are Mo AN andvwes will resalt in g ation on the R ations scnaen [Lab).
7 1 nop-of-mind of exscutives) for the IT projea?
Have you identified the crganizational stakeholders for the IT

[} 1 loreiess? — IF ansisre, enter "No™.
" 3 Are you keeping an IT equipment inventory? Yas
9 M Do you track IT asset utilization? Mo

Is there an Information Technology Asset Management

m 5 [ITAM) system present to monitor IT utilization and status? e
Are umised or obsclete IT squipment systematically remaved vas
12 [ fram the data conter ipace?
Do you require Energy Star certification on purchase of new Mo
13 7 IT squipmaent?
Do you have & way of discerning business-application 5o
4 8 processes from owerhead processes?
. s Are you able to chserve utilization of virtual assets? Mo
15 vour method of tracking IT utilization able to produce Mo
1] 10 |reports timely to enable Operations to manage inventory?
Do you have tocls and processes for assessing IT asset "o

17 1 Jutilization?

N e o L

# Question Yes/No
® . Have you defined “Critical Values” (hot-button issues that are

B = 1 top-of-mind of executives) for the IT project?
oveser 1Y Have you identified the organizational stakeholders for the IT

2 project?

No

No

Yellow cells are input cells.
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Recommendations - Based on Question Responses

Ak Magnis Herrfin e

IT Tood 9-28-2020 - Final Master - Copy - Excel

Page Layeut Foemmulas Dats Reaen Wiew Help  Acrobat G Tell e what you wast ta do
A f“c"" shb jn Ly = #e P wnpTet General P‘r = | & B I| E""""“"'" : %'ﬂ' ,D
" fomari [ @ 7 1| E-[ 24 S Bueaco | $0% 0 WA St rotn <8 | o odertora | oL oun i
Clipbsard Fork 1 Alignmert ] Humber - Styles Cells Exiting
A B [4 o E F G H I ) K L M N o |[el-
- reconmensatons
3
:
& # Recommendation This sereen shows recommendations based on user responses on the Questions screen
CRITICAL VALUE: Since energy savings alone are likely not an (tab). A blank flokd means that the cormesponding question was answered "Yes™
1 important ju;tiﬁ;.lﬁon for eNergy assessment projects, it is critical that
the assessor articulates bath the total value and the critical value (hot
T buttons) to the business.
STAKEHOLDERS: There are many stakeholders. The obvious ones are
1 Facilities and IT, but that's far from all. You have to crawl each thread
of this web to identify those who may benefit from the project or
L] potentially be harmed.
3
’ Wl # Recommendation
P - - -
; - CRITICAL VALUE: Since energy savings alone are likely not an
ITH . . ) . . i, = g
o [l 1 important justification for energy assessment projects, it is critical that
auy
n the assessor articulates both the total value and the critical value (hot
¢ buttons) to the business.
12
e STAKEHOLDERS: There are many stakeholders. The obvious ones are
Stal Y.
nl ——" 5 Facilities and IT, but that’s far from all. You have to crawl each thread
of this web to identify those who may benefit from the project or
potentially be harmed.
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Input Examples:
Key Energy-Saving Opportunities
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Removing (Decommissioning)

Current Power Target Power
Power
C I ass 1 h as Th ree Actual Max Power Comp Actual Max Power Comp | Reduction| Power
E n e rgy_ SaVI n g : Power [W]]| Power [W]]| Util. [%] | Util. [%] | Power [W]]|Power[W]| Util.[%] | Util.[%] Factor Save [W]
Adding 490 1000 17 1 ~490
Measures: Removing 00 4,000 20.0 2001
Replacing 0.00
. Consolidating 7,000 14,000 50.0 48.5 5,000 8,000 62.5 64.6 2,000
i Ad d | n g Clouding
. Unchanged
° RemOVIng Universal
. H Total 7,800 18,000 43.3 38.9 5,490 9,000 61.0 62.8 2,310
» Consolidating
[ Table 3 Total 7,800] 18,000 [ save Total 2,310
Include this form? If Yes, IT Tool will check for Errors. Yes ERRORS Found

ERROR (Multiple): Current Power Utilization must not be <26.

 Removing Long-Term Idling IT Equipment (see Inventory)
« Enter Current Actual and Max Power (yellow cells)

» Tool calculates Power and Computational Utilization

« Tool calculates Power Save.

Note: ERROR message shown here intentionally to show the ERROR functionality
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Replacing (Refreshing)

Current Power Target Power
Power
C | ass 3 h as TWO Actual Max Power Comp Actual Max Power Comp | Reduction| Power
] Power [W]| Power [W]]| Util. [%] Util. [%] | Power [W]| Power [W]| Util. [%] | Util. [% Factor Save [W]
Energy-Saving — ° ° S E—
ing
Measures: Removing =
Replacing 00 12,000 83.3 83.1 5,000 6,000 83.3 83.1 0.50| 5,000l
. / Consolidating
* Replacing Clouding
Unchanged 1,200 1,800 66.7 61.8 1,200 1,800 66.7 61.8 0
b UnChanged Universal
Total 11,200 13,800 81.2 80.6| 6,200 7,800 79.5 78.6 5,000
Table 3 Total 11,200 13,800 Save Total 5,000
Include this form? If Yes, IT Tool will check for Errors. Yes No ERRORS Found

» Replace IT equipment with new energy-efficient gear
» Enter Current Actual and Max Power (yellow cells)

« Enter Target Power Reduction Factor (yellow cell)

« Tool calculates Target Actual and Max Power

» Tool calculates Power and Computational Utilization
* Tool calculates Power Save.
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Consolidation

Current Power Target Power
Power
C I ass l h as Th ree Actual Max Power Comp Actual Max Power Comp | Reduction| Power
_ . Power [W]]| Power [W]] Util.[%] | Util.[%] |Power[W]|Power[W]| Util.[%] | Util.[%] Factor Save [W]
Energy SaVI ng Adding 490 1,000 49.0 47.1 -490
M e as u re S Re mov.mg 800 4,000 20.0 800
Replacing 0.00
e —
. Consolidating 000 14,000 50.0 48.5 5,000 8,000 62.5 64.6 2,000 >
o Ad d N g Clouding
. Unchanged
 Removing Universal
. . Total 7,800 18,000 43.3 38.9 5,490 9,000 61.0 62.8 2,310,
» Consolidating
| Table 3 Total 7,800 18,000 Save Total 2,310
Include this form? If Yes, IT Tool will check for Errors. Yes ERRORS Found

« Consolidate Sub-Utilized IT Equipment (see Inventory)
« Enter Current Actual and Max Power (yellow cells)

« Enter Target Actual and Max Power (yellow cells)

« This data may come from integrator and/or vendor

» Tool calculates Power and Computational Utilization

« Tool calculates Power Save.
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Energy Assessment Process
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Energy Assessment Process Manual

* The Process Manual provides administrative step-by-
step instructions for conducting an energy assessment
before, during, and after the onsite assessment

« Multiple appendices include useful templates for the
assessments.

« Descriptions of all tools,
guides and templates in
the toolkit and their
relationships to one
another

https://datacenters.lbl.gov/sites/default/files/Process%20
Manual%20DOE%20v2 080320 O.pdf
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https://datacenters.lbl.gov/sites/default/files/Process%20Manual%20DOE%20v2_080320_0.pdf

Plan of Action
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Holistic Approach - Takeaways

An IT energy assessment should never be looked at
In isolation. Data centers are complex environments
with numerous interconnected energy consuming
systems (IT, electrical, cooling, air management).

The data center should be viewed in a holistic way.
This may often be difficult considering the
disconnect between the facilities staff and the IT staff
IN many data centers.

The Tool Suite provides the Tools and the Process
Manual helps in organizing the work.
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Resources and Q&A
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FEMP’s Data Center Program

U.S. DEPARTMENT OF ENERGY

FEMP’s Data Center program assists federal agencies and
other organizations with optimizing the design and operation

of data centers. design and operation of energy and water
systems in data centers to enhance agency’'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

El. Power Chain Tool

IT Equipment Tool

Air Management
Tools

Energy Assessment
Worksheets

The Energy
Assessment Process

Manual

OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY

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 (DCEP)
Trainings



https://datacenters.lbl.gov/
https://datacenters.lbl.gov/dcpro
http://datacenters.lbl.gov/tools
http://datacenters.lbl.gov/tools
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
http://datacenters.lbl.gov/dcep

LBNL's Center of Expertise (CoE)

Choose from upcoming live
webinars, pre-recorded trainings,

Use CoE’s Energy

Efficiency Toolkit

and topic. trainings.

CENTER oF :
EXPERTISE : i :
Explore the : : :
. o ror ENERGY EFFICIENCY nDATA CENTERS :
diverse activities : :
that CoE is —t e
engaged in. ) & TRAININD CONTACT US

Small Data Centers

Explore resources geared towards helping
small data centers overcome the unique
obstacles they face in reducing energy
consumption and achieving monetary

savings.

Visit us at datacenters.lbl.gov
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Filter CoE’'s many and in-person Data Center
resources by type Energy Practitioner (DCEP)

@EnErcy FEMPS:

Search
resources
by topics

of interest.

Follow us on Twitter
@DataCenterCoE

= Center of Expertise
= @DataCenterCoE

Effective air management is critical for
data center #EnergyEfficiency. CoE's Air
Management Tools webinar will introduce
free, easy-to-use tools to help you save
#energy and money in your
#DataCenter! Register here:
bit.ly/2wV6F50.

Sep 7, 2018

= Center of Expertise
@DataCenterCoE

There's still time to register for our Air
Management webinar! Sign up here:
bit.ly/2xjhgq



CoE Data Center Energy Efficiency Toolkit

Star‘b Data Center Profiling Tools

here!

= = Report Findinas & Mak
. DL Fro eport Findings e

o Recommendations

Master List Energy

of Assessment
5 Efficiency Report
Collect Data \ Actions Template
A
m

QV ‘=~ Energy
Energy L _g Assessment
Assessment S Q Workbook
Process § I
\YETMIVE] &
AM AM e IT Equip.
Estimator ool Loy Tool Energy
Tool
Assessment
AM = Air Management Complete!
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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/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/tools/7-energy-efficiency-assessment-report
https://datacenters.lbl.gov/tools/7-energy-efficiency-assessment-report
https://datacenters.lbl.gov/resources/data-center-master-list-energy
https://datacenters.lbl.gov/tools/3-energy-assessment-worksheets
https://datacenters.lbl.gov/tools/6-data-center-electrical-power-chain-tool
https://datacenters.lbl.gov/tools/9-it-equipment-energy-assessment-tool
https://datacenters.lbl.gov/tools/9-it-equipment-energy-assessment-tool

Federal Project Executive

Federal Project Executives

(FPEs)

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

culbrethcd@ornl.gov

Tom Hattery
Northeast Region
202-256-5986
thomas.hattery@ee.doe.gov
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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

Today’s Speakers

Rachel Shepherd

Data Center Program Lead

Federal Energy Management Program
rachel.shepherd@ee.doe.gov
202-586-9209

Jeff Murrell, P.E.

Energy-Intensive Program Lead Federal
Energy Management Program
Jefferey.Murrell@ee.doe.gov
202-586-3874

Steve Greenberg

Center of Expertise for Energy Efficiency in
Data Centers

Lawrence Berkeley National Laboratory
segreenberg@Ibl.gov

Magnus Herrlin

Center of Expertise for Energy Efficiency in
Data Centers

5 _ Lawrence Berkeley National Laboratory
LR % mkherrlin@Ibl.gov

CENTER or
& FEXPERTISE

S — ror ENERGY EFFICIENCY m DATA CENTERS
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mailto:rachel.shepherd@ee.doe.gov
mailto:mkherrlin@lbl.gov
mailto:segreenberg@lbl.gov
mailto:Jefferey.Murrell@ee.doe.gov

Questions?
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IACET Credit for Webinar

WBm a program of the
National Institute of Building Sciences

WHOLE BUILDING DESIGN GUIDE

The National Institute of Building Sciences’ (NIBS) Whole Building Design Guide (WBDG)
hosts the FEMP training program’s learning management system (LMS).

The WBDG LMS:
* Allows for taking multiple trainings from multiple organizations through one platform.
* Houses the assessments and evaluations for all accredited courses.

 Allows you to:
— Track all of your trainings in one place.
— Download your training certificates of completion.

* Eases the CEU-achievement process.

Visit the WBDG at www.wbdg.org to view courses and create an account
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http://www.wbdg.org/

IACET Credit for Webinar

To receive IACET-Certified CEUs, attendees must:

* Attend the training in full (no exceptions).

— If you are sharing a web connection during the training, you must send an
e-mail to Elena Meehan (elena.meehan@ee.doe.gov) and indicate who
was on the connection and who showed as connected (will reflect in the

WebEXx roster).

* Complete an assessment demonstrating knowledge of course learning
objectives and an evaluation within six weeks of the training. A minimum of

80% correct answers are required for the assessment.

To access the webinar assessment and evaluation, visit:

https://www.wbdg.org/continuing-education/femp-courses/femplw01212021b

If you have a WBDG account and enrolled previously, simply log in and click the
Continuing Education tab on the user account page. Click Proceed to Course next
to the course title.
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https://www.wbdg.org/continuing-education/femp-courses/femplw01212021b

Backup Slides
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Data Center Profiling Tools (online)

* DCPRO

= A comprehensive “early stage” data center profiling tool
- Estimates PUE as well as a breakdown of the current and

potential energy use distribution
- Provides a tailored list of best practice recommendations
- Exports results to PDF or Excel

PUE ESTIMATOR

A quick calculator that generates Power Usage Effectiveness
(PUE)
- Only asks questions required to estimate PUE

- Uses same algorithm as DC Pro
- Exports results to PDF or Excel

DC Pro and PUE Estimator can you found on the
CoE website.
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https://datacenters.lbl.gov/dcpro

Air Management (AM) Tools (Excel)

The AM Tool was developed to
fast-track energy savings indata - . .. .
centers. It provides:

» Reduction of supply airflow

* Increase in supply air temp

« Conformance with Thermal
Guidelines

* Reduction in energy and energy-
cost for fans and chillers

« Air management
recommendations.

http://datacenters.lbl.gov/Tools

The Air Management Estimator =
simplified Air Management Tool
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http://datacenters.lbl.gov/Tools

Air Management Lookup Tables

This resource presents energy savings for chillers and
supply fans in a new tabular format for various
upgrade scenarios.

Pg —

AM Measure (AM Tool) Reference P1 P2 P3 P4 P5 \
Matched Target LOOkUp
1: Recommended Range! 65°F-80°F | 65°F-80°F | 65°F—-80°F | 65°F—80°F | 65°F-80°F | 65°F-80°F
2: Allowable Range? N/A N/A N/A N/A N/A N/A
3: Aisle Containment L L L M M H
4: Blanking Panels L M M Target
5: Floor Leakage L M M | rzer ZISTE{':;;W” = = P2 = =
6: Tile Placement L M H || cav -33%  -33%  -76% _|-B0% _  -90%
7: EC-Class H H H | PL-167cAv 0% -26% | -39% . -69%
. P3-1.67 CAV -26% -39% -69%
8: CAV/VAV (CRAC) L (CAV) L (CAV) HA(VAY e . 58%
9: CRAC Modularity M (2) or M (2) or M (2) q| P4-1.4vAv -49%
H (3) H (3) H (3) CRAC/IT Airflow 1.67 1.67 1.5 1.4 1.1
CAV CAV VAV VAV VAV
10: Cable Management L L L | = T

vl |

U.S. DEPARTMENT OF ENERGY

http://datacenters.lbl.gov
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Electrical Power Chain Tool (Excel)

Data Center Power Chain KEY This tool heIpS
@  Inputor Calculation Identlfy energy
Utility prfp|  Transformer L. _
N s os opportunities in the

Q11: What is the * .
e ovree electrical power
backup generator /t t\ ¢
engine block heater Q1: What is the annual H
power demand in & average input power of the C h al n .
kW? Backup Main T main IT transformer in kW? i i

Generator

Engine Block Transformer Q2: What is the annual
Heat tput f th B
calers t/ ::;Laﬁ'etf:nzrorﬁ:ei; T(W?e Transformer Transformer I t q u ant|f| es th e
Q4: What is the annual energy and COSt

the annual
average lighting

BeUps sy savings of the
selected measures

power demand

UPS 1 UPs2 in K for the and calculates the
v y payback periods.
Q5: What i5' 1h;3 annual ] Lighting System Cooling System
e average output power o

the UPS system in kW?

This updated version

' Q8: What is the annual
cootgs | |coaign| |comenga| 21 PO (March 2020) offers a
transformer transformer transformer | . Wl d er arr ay Of U P S
Q9: What is the annual
_ e o load factors, control
""" Vo [N options, and updated
[ n " i peEE efficiency curves.
Equipment Equipment Equipment Equipment

http://datacenters.lbl.gov/Tools
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Master List of DC Energy Efficiency Measures

Living encyclopedia of all data center EEMs

— Recognized as an essential desk reference for data center
energy efficiency - top download for CoE

— >250 energy-saving changes in components, operations or
other actions

e Several tools recommend common EEMs:
— DC Pro, Air Management Tool, Electric Power Chain Tool

* The Master List contains all common EEMs, plus many
others that do not appear elsewhere in the toolkit.

 For each EEM, the list explains the principles involved and
how energy cost savings are generated, plus tips on
implementation and more in-depth references.
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