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Easy as 1*¥2%*3: Use
MDM Tools to Introduce
Motor Management
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Industrial Program Manager Decisions
Consortium for Energy Efficiency (CEE) Matter




Housekeeping

Audio Portion Web Portion

v'Dial *0 to speak to a v'Ensure that your pop-up
RollCall operator blocker is turned off and

v'Dial *6 to Mute/UnMute Java is enabled

/Use the chat feature v'Use browser: IE 6.0 or

. s later, Firefox 1.0.6 or later
during presentation; there
will be time for questions v'Minimize the number of

after the presentation applications running
v'Be sure that hold musicis  v"Download MDM Tools
turned off (www.motorsmatter.org)
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Today’s Webcast

e MDM Campaign Overview
e Motor Management Concepts
e MDM Tools & Resources

e Tools Demonstration
— MDM Website
— Simple Savings Chart
— 1*2*3 Approach

e Questions/Discussion
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Motor Decisions Matter>M
The Opportunity

“Motor-driven systems ... represent 65 percent of total

industrial electricity consumption” - “Unlocking Energy Efficiency
in the U.S. Economy’, McKinsey&Company, July, 2009

MDM Campaign Goals

Increased awareness of motor management
opportunities

Increased demand for motor management services

Increased implementation of motor management
practices
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MDM Sponsors

Efficiency Programs Manufacturers — Motor & Drive
« Alliant Energy . QE% Smith
« BC Hydro )

/ « Danfoss

« Efficiency Vermont

* Long Island Power Authority (LIPA)
» MidAmerican Energy Company

» National Grid USA

* New Jersey Office of Clean Energy

* GE Energy Motors
« TECO-Westinghouse Motor Company

Other Organizations

. * Advanced Energy
NYPA Sevel A tion |
«  NYSERDA . ?(? R)er evelopment Association, Inc.

» Northwest Energy Efficiency Alliance . Electrical Apparatus Service

* NSTAR Association (EASA)
« Pacific Gas & Electric (PG&E)

« Southern California Edison (SCE)
 Tennessee Valley Authority (TVA)
« Xcel Energy

For more information, visit: http://www.motorsmatter.org/sponsors/
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MDM: Collaborate nationally to
enhance local effectiveness
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What Does Motor
Management Include?

Motor Inventory Spare Motor
and Tracking Inventory
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What Does Motor Management
Look Like?

Motor
N EREL T ET
Plan

Motor
Failure

Standard NEMA
Standard Best EPAct

: Premium
Practice

Motor

1992
Motor
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“Sound” Motor Management in
Practice

Proactive Policies & Planning
e Motor Inventories
e Purchasing policies

e Repair/Replace guidelines
e Maintenance programs

Motor Decisions Matter
)
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What Are the MDM Tools?

Concept Tools Calculation Tools

e www.motorsmatter.org o [*2*3Spreadsheet

e Motor Planning Kit o 1*2*3User’s Guide

e How-to Guide e Simple Savings Chart
e Case Studies e MotorSlide Calculator
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What is the MDM Scope?

To promote proactive motor management to
both facility and senior-level managers

Technical

>

Financial

<
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How Can You Use MDM?

e Download tools and resources and share with
staff and customers

e Network with trade allies
e MDM website: information hub

Motor

Planning

Kit

Version 2

% B

SOWN st S
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Motor

Motor Planning Kit

Kirt
WA 2.0

lllllllllllllll

e Easy-to-read, 20 pages = -
e Intro. to motor management and planning

— Details about “building blocks”

— Tools and templates for getting started

— Resources for motors and motor systems
— Success stories

e Region-specific resources
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The Simple Savings Chart

A very simple Excel Spreadsheet

Step 1) Enter two pieces of data:
Annual Operating Hours and Blended Cost of Electricity

Step 2) Spreadsheet generates side-by-side comparison of 1-500
hp motors including:

+ Annual Operating Costs and Annual Cost Savings
+ Pre-1997 Motors = EPAct

+ EPAct = NEMA Premium

+ Pre-1997 Motors = NEMA Premium

q Motor Decisions Matter
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The 1*2*3 Approach

Excel Spreadsheet
Step 1) Enter thirteen pieces of data

Nameplate Data, Costs (energy, purchase, repair), Operating Hours

Step 2) Spreadsheet generates side-by-side comparisons of
repair/replace options including:

+ Annual Cost and Energy Savings, Simple Payback, and NPV

+ Immediate replacement (upgrade) with NEMA Premium
+ Best practice repair upon failure

+ Replacement with EPAct or NEMA Premium at failure

Step 3) Develop Plan of Action for motor management

q Motor Decisions Matter
SW\ WWW.motorsmatter.org




1*2*3 Assumptions

+ Nameplate data & full load efficiency
+ Customer approves all data

+ Best Practice Repair assumes a rewind
that will maintain motor efficiency

Motor Decisions Matter
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1*2%3 Process

+Review motor population - choose
samples and gather basic data (energy
price, motor price, operating hrs., etc.)

+Input data, and click to calculate cost
factors involved in decision to repair or
replace

#Use calculations to consider appropriate
motor management strategies
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*2%3 Users Guide

THE 1.2-3
APPROACH TO MOTOR MANAGEMENT

Demaonstrat t to Your Custo

DEVELOPED I THE MOTOE O ECISIONS MATTER CAMPAIGH'™ JANUARY 2008
01084 Consartium far Ensmy EFelsucy, Inc. &1L rl phis reismvsd.
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2-RESULTS

UNDERSTANDINGAND coMPARING COSTS

The deseits section enables you to compara the ope cosk and financial benofits of each
pertential cowrse of ection, Since most wedar users are surpdzsd to kem how much they spend
cach yesr tn opests thak alictric matars, it i an cpportune ims b edicats your customer shout
Hfa-cycla costing.

You ean alsn highlight the additional bansfits of making proactive, eostaffectivo decisions basai
on life-<ycle costing. Heving & pan e mater failue — and having the: dght metor availdbla
it fais = can groathy rechica downtime and ncreasa productivily.

ACT NOW
The frst quastion to answer is, Do the potential energy swings justify refacing this cpemting
wator with & NEMS Pramium motni® To evalusts this, raviaw tha Srst swolkimns of the Resulfs
suction
IF this mtar sesrs 12 be

 CURRENT COSTS (BASE CASE): This eolumn prowides infomation [ p———

abaut tha oparating costs for the cumenty inetalked mtor. Thisa ey
wihis provide tha base cese for the ActNow comparson e e
= REPLACE IMMEDIATELY WITH NEMWA PREMILIM: This column provides = scual land mnd, if
infarmtinn shout the nparsting costs for a samw sizs and tips wanarind, ke the
NERWA Premmiurn motor. metar b wehivs il
tioral smvings. B cartain
Paaiowing tha calculatod ualuss describad below wil snabla you 10 et
awsess 1his oppartunity

Ioad prothe belars

e
ACT UPON MOTOR FAI

| Tha ssxnnd question o arewsr i, *IF the pabantial anergy savings da not suppar
raplacamant, what course of action shouid ba taken whin the moter i

riwadiste

In this coursa of action, the 1-3-3 Appmach sssesse soveral different possibilities to make cartain
that the cstomer choosss tha most cost-afkective solution given the facility's operating conditions
and slectricity retes. Thasa actions are: rawind the cument motor scoording to best practice rpak
guideines, replace tha failed motor with & standand-efidensy motor of replace tha Biled mator
with & NEMA Premium motor. Columns three through five of the Resits seclion display these
ealculations.

o

The 1-5-3 Apyroch msumes tha the mofr wil need o b rewnm vhen it fils, 1 25 anparta that
the customer andersinng thit f rewing is oot the required mpai when the motor oty does fiad
this caleaation may not bewvalid ang e decision should be rarssessed,

= REWIND LISING BEST PRACTICE [BASE CASE): This column provides information about operating
and rewind msts (fodowing EAGA's bast practica repair guidalinas] for the axmnt moker, Thess
vahss provida the base cese far the Act Upon Folore comparizon,

# REFLACE WITH ERACT: This column priwicks information about the costs sssaciated with
replicing the aurrant motoe at failura with & standard.afidsnsy ERS:t mator

= REFLACE WITH NEMA PREMIUM: This colun
with raplacing the cument metor ot Rilure

provides information sbout the costs asmocisted
a NEMA Framium mator.

otor
Issues
identified
as talking
points.




Questions so far?

Next: MDM Website, Simple
Savings Chart, and 1*2%3
Spreadsheet Demonstration
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The MDM Website: www.motorsmatter.org

X o |Q|http:ffwww.motorsmatter.orgf T |"||

SN Motor Decisions Matter
m —

:]

Managt:ment & Planning
|“1|| ~  make the DIFFERENCE

L BMDMINREHENEWS

June 2009, Marinfenaroe

Ewery facility manager would like to reduce energy costs, increase productivity
and reduce GHS emissions. Sound motor managerment can help you do just that

Technology: "Your Motor by clarifying vour true operating costs and the benefits of planning ahead.
Inventory: A Cost Effective
Resource This site contains information you can use to develop a motor Mmanagement plan

that meets your company’s needs, The inforrmation can also lead to partnerships
with yvour local sales & service center, vendor, utility or other energy-efficiency

All recent articles

(3 ] UPEOMING MBN L-:\Hﬂ.'ﬂ.'l.g representatives who rmay offer added support. The Maotor Decisions Matter=M
(MDM) campaign and its sponsoring organizations are here to help. More about
August 5, 2:00pm EDT: Webcast: MO, ..

Easy as F*2%*3: Use MDM Tools to
Introduce Motor Management

September 9-10:
DOE Midwest Industrial Efficiency

Exchange
{Detroit, MI)

Start today.
Because mandaging a plan is easier than managing a crisis.

september 10-12:
EASA Reqgion 7 (Reno, MY}

Full MDM Event Calendar

> EMB N ENEWSEERTER > BMUNETUOLS
Email: The 1*2*3 Approach === The Motor Planning kit ===
SUbECI‘ibe I LLLLE-T THI:-l:Iﬂ. .lrﬁﬁﬂll.-l =E

Motor Decisions Matter
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MDM Tools

SPONSORS

MDM Tools

The 1*2*3 Approach

Motor Planning Kit

How-To Guide

Sponsor Sign In

SN Motor Decisions Matter

Tagging vour motors lets
avaryone know what to
do when a motor fails.

Motor Decisions Matter

SW\ WWW.motorsmatter.org

MDM EVENTE MDM TOOLS PRESS ROOM

MDM Tools
The Motor Decisions Matter

CASE STUDIES | HELPFUL RESOURCES

M Sponsors have developed several tools to dermonstrate the

financial benefits of life cycle costing and to help vou develop a plan that’s right for your

cormpany ., These tools are available below,

The Helpful Resources tab also provides additional resources.

The 1#¥2*3 Approach to Motor Management

Spreadsheet (xls)

M-JL

This simple, step-by-step
i+ calculation tool for getting
- started in rmotor
rmanagermeant can help
motor service centers,

. wendors, utilities, energy- [
efficiency organizations,
and others convey the

= financial benefitz of sound
rmotor management to
their customers,

'

m

Motor Planning Kit

Mﬂtor ( df
pdf}
Planning
Kir This booklet provides a
Wi 20

comprehensive overview
of motor management, It
details the goals and
oppottunities available,
and describes how to
pursue a variety of plans
ranging from generic
putrchasing policies to total
rnotor inventory,

e

User's Guide (pdf)

This step-by-step guide
explains how to use the
1%2#%3 Spreadsheet, It also
suggests a process for using
the results to convey the
financial benefits of sound
rnotor management to your
customer's management
team,

MotorSlide Calculator

This cardbaoard zlide rule
calculates annual energy costs
and annual energy savings
bazed an elecricity costs,
rmotor size, motor efficiency,
and hours of operation,
Available on-line and in print,




How-To Guide

MDM Tools

Cetermine Services

Connect to Tools

Build Fartnerships

Develop a Plan

Test-Drive with Customers

Sponsor Sign In

Motor Decisions Matter
WWW.motorsmatter.org
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MDM TOOLS
Br g Motor Management

to Your Customers
A How-To Guide

Helping your customers better manage their motors can
increase their profitability... and yours. Use this guide to get started.

customers,

What is
motor management?

a plan for
(6] ar
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Helpful Resources

S Motor Decisions Matter
"“SPONSORS | MDM EVENTS | WD TOOLS | _PRESS ROOM

Helpful Resources - Energy Legislation

CASE STUDIES

Organizations

i HELPFUL RESOURCES
2009 American Recovery and Reinvestment Act

Zoftware The .5, Department of Energy has added a Wweb site to provide information about funding for
energy and energy efficiency that has been made available through the American Recovery
nd Reinvestment Act ("Recovery Act"), The Web site, httpAfwww . energy.govirecovery,
-_— includes surnrmary inforrmation about the federal energy-related programs outlined in the
Recovery Act (prograrm name, available funding, and the DOE office responsible for
administering) as well as information about Recovery Act funding for each state, the District of
Colurmbia, Tribal Mations, and U.S, territories, The web site also includes a section which
provides links to DOE Funding Opportunities, authorized through the Recovery Act, and a
separate section which compiles Cormrmunications, Plans, and Reports related to DOE and the
Recovery Act, such as press releases and weekly spending repaorts,

Motor Selection
Motor Repair
Evaluation & Planning
2007 Energy Independence and Security Act
On December 19, 2007, President Bush signed the Energy Independence and Security Act of

Sy=tem Optimization & z007, into law (Public Law 110-140%, Section 313 includes new electric efficiency standards for
Plant Wide Energy rmotors, The law affects electric motor efficiency in three basic areas:

Management : : - -
s It will raise the minimurn efficiency level for 1-200 hp motors that are currently
Organizations & covered by EP&ct 1992 to MEMA PREMIUM levels (MEMA MG Table 12-12), except for
Programs fire pump motors which remain at EPAcE levels.
Zoftware « It will set new federal minimum standards for motors that were not covered by
standards previously. The following rmotars in the 1-200 hp range must meet NEMA
Literature Energy Efficient levels {i.e, EPAct 1992, NEMA MG Table 12-113, includinag:

U-Frame motors

Design Z motors

Clase-coupled purmp motors

Footless motors

Wertical solid shaft normal thrust motors (tested in a horizontal configuration]
an 8-pole motor (900 rprm)

Poly-phase motors of not more than 600 volts (other than 230 or 460 vaolts),

Hational & Regional
As=zistance

Mational (U= & Canada)

Reqgional

s It creates a new federal minimum standards for NEMA design B motors, 201 to 500 hp
at MEMA Energy Efficient levels (MEMA MG Tahle 12-117.

Motor Decisions Matter
WWW.MOtOrsmatter.org
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MDM Simple Savings Chart: TEFC Page

A |B| c D | E | F g H | [ | J | kK | bt | M CHE
A Motp;' Estimated Annual Energy Savings with NEMA Premium® Motors'
| Decisions TEFC - 1800RPM - Full-load Operation - Nominal Efficiency’
5 Matt{i‘r Estimated Annual Energy Cost = (Hp x annual operating hours x cost of electricity x 0.746) / (efficiency)
|
En Q Learn more about saving 1
B Q Enter Appropriate Values for Annual Operating Hours : 8000 hrs per year t|I:|| mlull: snun;l |ml}lm ||:.mm
[ | it Pt : . or additional tools and res:
—g— B et =i [Elomhr e e 10 ¢perkWh Visit Www.Inotor simatter
Motor Estimated Annual Estimated Annual Estimated Annual Estimated Annual Estimated Annual Estimated
9_ Size? Operating Costs Energy Savings Operating Costs Energy Savings Operating Costs Energy S
Pre-EPAct Pre-EPAct MEMA Prem EPAct - Pre-EPAct NEMA Prem Pre-EP2
o] P Motors Sl bl EPAct S L] Motors NEMA Prem Motors Motors NEMA F
11 1 §778 £723 $55 §723 $6G3 $25 §778 $698 80
12| 1.5 £1,132 1,066 $66 1,066 1,035 $31 £1,132 £1,038 $97
13] 2 §1,477 §1.424 $56 §1,42 §1,380 $41 §1,477 £1,380 97
14 3 $2.200 §2.045 $153 §2,046 2,000 146 §2.200 §2,000 19
15| & $3,582 £3,410 §172 $3,410 $3,324 $76 $3,502 £3,334 $24i
16| 7.5 £5,235 45,001 $234 5,001 £4,881 $120 $4,235 £4,881 $35.
17] 10 6,964 6,668 $296 6,668 6,508 $160 6,964 6,508 $45i
18] 15 $10,337 £9,837 $500 £9,837 9, a8 1149 $10,337 £9, 688 $64!
19 20 §13,487 F13116 $371 $13,116 §12,824 }282 §13,487 $12.824 $65.
20[ 25 $16,708 $16,147 $a61 $16,147 $15,940 $207 $16,708 $15,940 $76:
21| 30 $19,982 £19,377 $606 $19,377 $19,128 $248 £19,982 $19,128 $85.
221 40 26, 466 25,669 $797 25,669 §25,3649 $300 26,466 25,3649 $1,0¢
23| s0 $32 683 £32,086 $597 §32,086 §31,877 $509 $32,683 §31,877 $1.1
24| 60 $20,007 £38,286 $750 §38,256 §37,693 $564 $20,007 $27 603 1.3
25| 75 $48,811 $47 566 $1.245 $47 856G $46,918 1648 $48,811 F46,918 $1.8
25 100 $64,659 $63,153 $1,505 $63,153 $52,558 $596 F64,659 $62,548 $2.11
27| 125 Fa0,911 £79,942 $1,969 §78,042 §78,197 $745 $80,911 $79,197 $2.1
28] 150 $96,258 £94,232 $2.026 §94,232 §93,444 $787 $96,258 $93,445 $2.8°
29[ 200 §127,658 §125,6472 $2,016 $1256,6472 $124,075 $1,567 §127,658 §124,075 $3.51
T
M 4 » ]\ TEFC Annual Estimated Savings / TEFC Efficiency Walues / ODP Annual Estimated Savings | € Al
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1-2-3 Approach Spreadsheet Sample Input

A | C | G -
The 1 i 3 Approach to Motor Management
| D) Motor 1 Page Version 6.5
j |
| |[Company Information
1 [Company Mame ACME Contact Dirk
i |Location Boston Date Evaluated |8/1110M10
i |Input: Representative Motor 1
1 Motor Nameplate Data Maotor Application Information
O |Motor 1D * ABC " Denotes required fields |vear Motor Installed 1997
1 [Manufacturer Motor Location
2 IModel Application
3 |Size thph * Ta Total Wearly Operating Hours ™ 6,000
4 |RPM 1800 RepairsiRewinds
4 [Enclosure Type TEFZ Caantity of Similar Motars * 3
B FuII-Luaq Efficiency (%) * 91.7% Hew Motor & Best Practice Rewind Costs
7 [Frame Size and Type
8 [Voltage Rating mMotor Installation Cost* Fa00.00
9 |Full-Load Amps Available Incentive )
1] Financial Information HEMA Prermium Motor Cost™ F4,300.00
1 |Motor Life fyrsy * 13 HEMA Premium Efficiency * 95 4%
2 [Cost of Electricity (Mote 13 * s0.1000 EPAct Wotar Cost* $3.200.00 )
3 [Desired Payback Period (yrs) 2 EFAct Motar Efficiency * 94 1%
4 |Horsepower Breakpaoint (hp) Best Practice Rewind Cost™ F2,200.00 '|
4 » W Quick Start / Discussion Points % Motor 1/ Tag 1/ Calculations 1 4] ¢ >
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1-2-3 Approach Spreadsheet: Results

A | B | C | D | E | F | G |-
5
6 |[Results: Representative Motor 1
7 |These results are for one motor. Act Now Act Upon Motor Failure
" |Cumulative results far the full Replace Comparing
2 [quantity of sirnilar motors are . Rewind Using | Replace with || Replacement
“|displaved only on the Surmrmary Current Costs Iml_nemﬂtely Best Practice Replace with NEMA Choices:
(Base Case) with NEMA EPAcCt _

pade. Premium {Base Case) Premium NEMA Prem.
g to EPACt
0 [Annual Energy Cost $36,609 $35,189 $36,609 $35,675 $35,189 {$486)
1 |Capital Investment PiA, §4 800 §2,700 $3,700 §4,800 §1,100
2 [Incremental Investment Cost A, §4,800 Fli, $1,000 §2,100 §1,100
3 |Life-Cyele Cost (Mote 2 A, FE33,196 BEA1 EA3 fE45 847 F638,196 (HY BA0)
4 |Annual Energy Savings N/A $1,420 N/A $934 $1,420 $486
5 |met Present Yalue FliA, F6 FA2 Fli fa,718 §a,334 52616
B |Simple Payback Period PiA, 338 Pl 1.07 1.48 0.41
7
g |[Decision: Representative Motor 1
g |Review the results with yaur customer. Decide an the appropriate Act Now Act Upon Motor Failure
“|course of action. Then, click the corresponding button and the Renlace

1-2-3 software will generate lakelis) that you can use to tag this i . . . ) Feplace with

: : L Immediately | Rewind Using | Replace with
representative group of motors. [twill also enter the decision in ) : MEMA
itk MERLA Best Practice EPACt )

the 1-2-3 Motor Inventory and Summany. , Fremium
0 Fremium
1

4 v wy Quick Start £ Discussion Points % Motor 1/ Tag 1/ Calculations 1 4] €

sady

MU
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1-2-3 Approach Spreadsheet: Calculation

A | B | ¢ | 0 | E | F | G | H [ 1 |
Calculation Results Page 1 of 3: Representative Motor 1

Comparing Replacement Choices at Failure:
NEMA Premium to EPAct

SRR STt SR (L TR O AT PR TR RIS SIS S

The incremental cost of purchasing a NEMA,
Fremium motar may be quickly recovered by
reduced energy costs over the life of the
rotor.

o el I e i e e ] e e el el e e

1,100

$0  §2,000 $4000 $6000 $8,000 10,000

W Difference in
Lifetime
Savings

O Difference in
Purchaze Price

Definition of Met Present “alue:  The walue of Net Present Value
future cash flows, i.e., future energy cost The vale of profected cash fows i tadse s colars |# Replace Immed.
savings, expressed in today's dollars. $10,000 e MEMA, Prem.
The calculation is hgsed on incremental cost. $2,000 s
It incorporates the discount rate, tax rate, and s L *
ot : 8,000 & i 2 = " (m Replace at
depreciation schedule shown in the al P | , _
. §4 000 T a—'—.—'— Failure with
Assumptions Table at the top of the page. Se ¥ EP &t
These can be re-entered by the customer to $2.000 1 n 2 i +”
mare accurately reflect their financial ot
) ¥ & Replace at
practices. If values are re-entered, you must (¥2,000) . e Failure wMENA
re-click the decision button on this page to (F4,000) Prem.
update the calculations Humber of Years After Installation

4 » w|{ Discussion Points 4 Motor 1 £ Tag 1% Calculations 1 Sample 1] €
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Next Steps

e Download the MDM tools
e Start building a motor management plan
e Share with staff and management

e Let us know how things go: Take the MDM
User’s Survey
- Link to survey from the MDM homepage

e Best of luck with your motor management
outreach and programs!
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