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The Issue Is Energy Costs...
The Answer Is Premium Efficient
Electric Motors (and Drives)
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Why Energy-Efficient
Electric Motors?

Electric motors consume

63% of the electricity

used by American
Industry

Source: U.S. Department of Energy, 2002



Consider Life Cycle Costs

| o l
Energy97.3%  One Rewind 0.7% Initial Purchase 2%



Compare Motor Operating
Costs to Automobile

Car 50 HP motor
Purchase Price $20,000 $2020
Annual use 15,000 mi. 8760 hrs.
Efficiency 30 MPG 93.6%
Fuel/Energy Cost $2.20/gal. $0.75/ kWh
Annual operating cost  $1100 $8788
Annual operating cost as 5.5% 435%

% of purchase price



Upgrading one, 1 HP (.75 kW) motor to
a Premium Efficient motor ....

_

1 Barrel of Oil
from being burned

Every year will eliminate:

AOIbs.of Or....

coal from Up to 1,400 Ibs. of

being burned carbon dioxide
¢ and....emissions from being
released into the

atmosphere

That is just one year! e
TR

Motors can last 15+ years



Motor Efficiency

Iron core Stator Rotor Windage Stray load
losses resistanceresistance & friction losses
~ Total
833 M2 i M AR} osses
G 7.6%
Output
Power

' 92.4%




Case Study — Dairy Vacuum
Pumps

e Several farms in Wisconsin installed
adjustable speed drives on milk vacuum
pumps

 Works with blower or lobe-type pumps
only (not rotary vane or water ring type)

e “Right-size” pump for worst case
operation — drive can adjust for lower
demands

 Reduces electric consumption



Case Study — Dalry Vacuum
Pumps — Reduced Energy Use

Herd Size Installed Cost | Annual Savings Typical
Range* (Dollars / Year) Payback**
<100 $3000 — 4000 $250 — 1200 3 -6 years
100 - 199 $3000 — 4500 $250 — 2500 2 -5 years
200 — 499 $3000 — 4500 $400 — 3500 1.5-3.5years
>500 $3500 - 5000 $1300 - 6000 6 months — 2
years

*Installation costs and savings may vary depending on the site conditions and use.
**Payback before any incentives




Case Study — Dairy Vacuum
Pumps — Additional Benefits

 Improve milk quality — somatic cell
count reduces below 100,000 extra
$0.10 to milk price

e | ower noise level
e Reduce maintenance costs

 Limited lubrication required —
lessens potential to contaminate soill



Typical Savings Opportunities

e Premium Efficient Motors

— Typical Single Phase 80.0%
— Premium Single Phase 86.5%
— Typical Three Phase 87.5%

— NEMA Premium® Three Phase 90.2%

 Always use three phase motors when
possible



Think “Out of the Box”

« Make own three phase power
— Phase converter — poor efficiency
— AC Inverter — good efficiency

* Inverter offers adjustable speed to
save more energy
— Fans & pumps can save over 50%
 Vacuum pumps for milking

e Ventilation fans in barns & poultry houses
 Crop dryer fans



Getting Started

 Look for assistance in your area

— Motor sales and service
provider/distributor

— Motor manufacturer

— Check availability of financial/technical
assistance from your local utility,
statewide energy office and/or regional
energy efficiency program



Getting Started

Assess your company’s needs

Assemble your motor management
team

Perform a 1-2-3 Assessment
— Sample a few motors’ operating costs

Survey and replace motors on a wider
scale throughout the facility



The 1l e 2 @ 3 Approach

to Motor Management

Calculate energy costs and potential
savings

Determine the payback periods
Calculate ROl and NPV

Compare the financial impact of
repairing or replacing motors

Print tags for motors to communicate
repair/replace decisions

Generate a summary report



The 1l e 2 @ 3 Approach

to Motor Management

Select a representative sample (5) of
motors

Collect nameplate data, operating
hours, and cost of electricity for each
motor

Enter data into the worksheet

Review the financial results and make a
repair/replace decision

Consider other appropriate motor
management strategies



Zl motorsmatter.org - Microsoft Internet Explorer

File Edit ‘Wiew Faworites Tools Help
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Motor Decisions Maltter is a national campaign encouraging the
Luse of sound motor management and planning as a tool to cut
motor energy costs and increase productivity, The campaign is
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The 1-2-3 Approach to Motor Management:

SN

Input Page

Wersian 5.0
Company Information
Company Mame: Mat'l Mfg Wk - Eoston Cantact |
Location Diate Evaluated (mmdddiyy] | Qick-14-04
Input: Representative Motor 1 " Hequred Senss

Motor Nameplate Data
[GET NI Fampl: 1
Mlanufacturer
Madel
Zige [hpl 100
RFIA T
Enclazure kype aop J
Full-laad sFficienzy[%] * 30.0%

Framez zize and type

Waltage rating

Motor Application Information

Tear makor inskalled

Plator location

Application

Total pearly aperating hours ® 1455
Adctual load [amps] [optianal]
Fiepairs/Rewinds

Guantity of similar matars ® 12

New Motor &
Best Practice Bewind Cost=s

Full-load amps Pdatar Installation Cost ® $200.00

Financial Informatios MEMA Premium PMotor Cost ® $3.240.00 1

MEMA Premium EFficicncy ® ac.4% '1
Gzt of Electricity [noke 1) $0.0E00 EP At Maotor Cost " 12550000 1
Disired Pagback Period [yrs) EPAct Motor EFficiency ® a4 1% 1
Horsepower breakpaint [hp] Eie-zt Practice Bewind Cost ® $1,:300.00 1
Results: Representative Motor 1
Act Upon Motor Failere

All walues reprezent rezults for Act How
one mokor. Cumulative rezulks c ¢ Replace Rewind Reol Replace
far the Full quantity of similar [.‘-.":- Immediately || Using Best tp_:::t with
maokors are dizplagped on the RO B n-scs with NEMA Practice E:.Iﬁ. ¢ HEMA
and Eummary pages. (Baze Caze) Preminm  ||[Base Case) < Preminm
Annnal Energy Cost $43.654 146,843 143,654 347,430 146,843
Capital Investment MA t35.440 $1,500 12,730 15,440
Incremental Investment Cost M {3440 f & $1.230 11,540
Annuil Energy Zavings NIA 2. 811 NI A 2 163 2. 811
Mek Present Yalue MA 14,926 T 14,675 15,561
Reaturn on Investment NI 5175% NI 1M465% |  F4EE%
EZimple Pagpback Period i & 1.22 [ I 0.57 0.63
Decision: Hepresentative Motor 1
Fievicw the results with pour customer. Decide on Act How Act Upon Motor Failure
the appropriate courze of action. Then, click the
correzponding butkon and the 192-3 zoftware will Replace
qgenerate I:-I?-'.-I[ﬂ] thak you can use ko tag thiz Immediztely Rewind Uszing || Replace witk Replace with
represenkative group of motors, [k owill also enber with MERAA Eieck Prachice EPfuct MERAS,
the decizion in the 123 Mator Inventory. Prominm Fremium




The 1-2-3 Approach to Motor Management:

SN

Input Page

Wersian 5.0
Company Information
Company Mame Mat'l Bfg "'k - Boston Conkact |
Lacation Diate Evaluated [mmdddiyy] | Cct-14-04
Input: Representative Motor 2 " Beguedferds

Motor Hameplate Data Motor Application Information
[GETNI Fample 2 ear matar installed
Mlanufacturer Matar location
Mladel Application
Ziae [hp] " 50 Total pearly aperating hours ® 2,0E0
RFM 1500 1 Actual load [amps] [optional]
Enclozurs type TEFC J Repairs/Fewindz
Full-load efficiency%) J2.0% Guantiky of similar mokars * 0
Frame: size and type New Motor & J
Waltage rating Best Practice Rewind Cost=s
Full-load amps Maotor Installation Cost ® £150.00
Financial Information MEFMA Premium Matar Cozt * $1,560.00 }
MEMA Premium Efficiency © a4.5%
Cost of Electriciky [noke 11" 00500 EP&ct Mokor Cost ® $1,455.00
Dizsired Payback Pericd [yrs) 1] EPAct Matar EFficiency © 335.0% ;
HQ[;QEQWQr brequaint |hE.'| 1] Eest Practice Bewind Cost ® 134500 1
Results: Hepresentative Motor 2
All walues represent resulks for Act How Act Upon Motor Failere
ane matar. Cumulative resulks Replace Rewind Replace
For the full quankity of zimilar Current Immediately | Using Best Htp_h“ with
motors are displaged on the ROI Costs with NEMA Practice with HEMA
and Zummary pages. (Basze Case) Premiom [Baze Caze] EPAct Preminm
Ansnal Energy Cost 16,746 $6. 568 16,746 $6.674 {6,568
Capital Inwestment Mt {2,010 11,035 $1,555 {2,010
Incremental Investment Gost M 12,010 A f4:30 1315
Annual Energy Sarings NlA 1iT8 NlA T3 1iTE
Mt Present Walue A [$503) A [$1273) [$121)
Reaturn an Inrestment NI A554% | NI T
Zimple Payback Period T 11.26 [ 5.75 5.13
Decision: Representative Motor 2
Review the results with your customer. Decide an Act How Act Upon Motor Failere
the appropriake course of action. Then, click the
correspending bukton and the 1203 mftwa.rc will Replace ]
gencrake |:||:.il:|[5] that you can uze ta tag thiz ey | | (Rt | (Rt el Fieplace with
representative group of motors, It will also enter with MEM& | Est Fractics EFAct FERAA
the decision in the 10225 Mator Inventaryg. Fremium Fremium




Communicate Your

Motor ID # 123

Date
Evaluated: 2/24/04

Upon Failure:
1. Diagnose problem.

2. If rewind, then

Replace with
NEMA Premium

at failure

3. If other repair required,
contact facility manager
before taking action.

Motpg
Decisions
Matter

QQ
THE 1-2-3 APPROACH

Decisions |
Tag Motors with action:

 Replace immediately with
NEMA Premium®

On failure:
 Rewind per Best Practices
 Replace with EPAct

 Replace with NEMA
Premium®



The 1-2-3 Approach to Motor Management:
SH) Summary Versin 50

Company Information
Company Mame | Mat'l PlFg 'k - Boston | Contact

1-2-3 Service Provider Information
Company Mame Phone
Contact Mame E-Mail

Summary of Results

Sample Motor Grand
1 2 3 4 ] Total
Location
Diate Evaluated Qct-14-04 | Oct-14-04 | Oct-14-04
Euantity of Similar Motors 12 10 20 $
Gross Connected Horsepower 1200 ] 1500 ] |
Cumulative Yearly Operating Hours 29,956 20,800 a3.200 193,856
Cumul. Carrent Annual Energy Cost | 4595 345 467 464  $406 998 $1.070,2080
Replace Est Practice Replace with
- Immediat:| . MNEMA
Dlecizion itk Ema | R | o
. Failurs: .
Premium at Failure
Curmulative Capital Inyestment $41,280 $109500 465,700 1173300
Curmulative Annual Energy Savings 77 Rl $16.638 F50,365
Average Simple Payback Peri 122 MiA, 2.21 1.71
Average Return on Investmen B1.7.3% RIA, 2377 370N

The Bottom Line

To improve the efficiency of the representative {and similar) motors in

117 230

our facility, INVEST: iz,
Your organization’s AHHUAL EHERGY SAVINGS could be: Fa0 365
Over FIVE YEARS, these annual savings could total: 251 827
And the AVERAGE RETURH OH IHNVESTMENT based on incremental costs for 37 758,

this project wouli he:




The Building Blocks of
Motor Management

« Comprehensive motor inventory
— Critical spares inventory
 Purchasing and repair policy
— Hp breakpoint
 Motor application analysis
— Loading
— Add adjustable speed drives




Comprehensive Motor

Inventory

« Many managers underestimate the
number and cost of operation for
motors in the facility

 Large motor populations can be a
stumbling block

— Replace the inventory over time focusing
on older, less efficient motors first

— Multiple tools available (MotorMaster+
and motor manufacturers’ software)

e Include maintenance information



Critical Spares Inventory

Minimize downtime and future costs
when failures occur

Ensure that the most cost-effective
motor is available when you need it

Review the current motor population —
develop appropriate spares plan

Confirm location, suppliers and
avallability



Purchasing Policy

 Plan long-term strategy for motor
population

o Standardize policy throughout
organization

 Consider hours of operation for the
year and electricity costs

o Streamline the purchasing process




Partner with Electric Motor
Repair Facilities

Survey assistance

Shops have application knowledge for
motors and drives
Learn from failed motors

— Don’t replace with same motor enclosure
or level of protection - upgrade

Shops may be able to help facilitate
Incentive programs



Hp Breakpoint

 Develop general repair/replace guidelines
for all motors based on Hp

« Comparison tools available
(MotorMaster+, 1-2-3, Advanced Energy
Bulletin, motor manufacturers’ software)

 Breakpoint can be affected by incentives



Repair Policy

Develop a repair specification
— DOE, EASA or your own

Develop a relationship with your
service providers

Visit your service providers to observe
operations, methods, and materials
used

Assess fallure mechanism to address
the need for motor enclosure
Improvements



Reduce Electric
Consumption and Downtime

 Evaluate failed motors
Do not replace with same design that
falls from outside source
— Upgrade enclosure
— Install correct motor rating
— Provide overload protection

 Add adjustable speed drive when
application allows




Motor Loading

* Right sizing
— Motors often run at 40% load or less

— Oversized during design — “bigger is
better”

 Adjustable speed drives
— Centrifugal applications — fans & pumps

— Applications that restrict flow
mechanically



Preventive Maintenance

Perform routine checks of the operating
environment

Check for bearing noise, heating, stock
or chips over the motor

Maintain a usage history and schedule
routine maintenance to minimize
unexpected failure

Document maintenance activities to
optimize intervals



Partner with Electric Utility
for Incentives

 Rebates from utility
— Prescriptive — Motors & Drives
— Custom

 Technical support
— Survey assistance



Resources

 Motor Decisions Matter (MDM)
www.motorsmatter.org

o Electrical Apparatus Service Association
(EASA)

wWww.easa.com
 U.S. Dept of Energy Best Practices
www.olit.doe.gov/bestpractices




Complete Motor Survey

« Use more advanced analysis
software

— MotorMaster+, motor manufacturers’,
others

e« Can account for repair or rebate cost
offset

« Add ASD drive into savings



Define Motor Using
Drop-down Data Boxes

m Energy Savings / Survey =] B3

Freferences  Projects Tool:  Help

Motor Specifics

RIS TR !5 [ C-Face 5 Current Global Settings | Multiple Motor Made !
Speed:  |[1700-1200 \ __ﬂ 2| | [Electric Rate=0.075

Enclozure:  |0OF| Speed \ I .. :Erérfgﬂ BE | Cloze I

e Gr 200-900 \ =1 | |Preferred Eff EPAct / NEMA Premium

2
1100-1200 T | Change Global Settings E

Vaoltage: |46
Efficiency: |54.13500-3600

Hourz of Operation: | G000 'ri .-'1'-.m|:|3!
%z Motar Load:  |100 'ri l

Replace/Bepair Cost  [175 Rebate: !

Suitable for Adjustable — -
Speed Drive

| Inztant Cozt Calculation I

Yer 2007_1203a

7

B
7

9




Single Motor

'Energy Savings / Survey ]

Preferences  Projectz Toolz Help

Motor Specifics

e HP " kW |5 [T C-Face ?

Current Global S ettings | Multiple Matar Mads J
speed:  [1700-1200 Electric Rate=0.075
Enclozure:  [OF EE“DE[ EEE = HE | E..I'?'.S'.E. |

Application:  [GP Preferred Eff EPACt/NEMA Premium

Yolkage: | 460 - | Frame:

Efficiency:  |24.7 Phaze: |2
Hourz of Operation;  |E000

Change Global 5ettings J

‘|l*|*|*

o Lo s oo [o | [0}

| 4

Ver 2001_12033

Amps:
bl 5

Replace/Repar Cost |‘| 75 Rebate:

Suitable faor Adjustable
Speed Drive

# Maotor Load: (100

11

Clear

|nztant Cost Calculation




Instant Cost Calculation

. Quick Cost Analysis

“Motor Operating Cost
our bataor | EPAct NEMA Premium
Annual Electicity Cost I 1922 I 1918 I 1875
Annual Kiwh Used | 26426 | 25573 | 25000
Mator Efficiency | 24,7 | 87.5 | 89.5
“Payback Analysis
EPAct NEMA Premium
Annual Energy Cost 5avings I 64 I 107
Annwal kw'h 5 aved I aR3 I 1425
Premium Efficient Bebate | 0
Pavback in months l 23 l 24
“Suqgqgested Baldor Motor
“our Mator | EPAct NEMA Premium
Catalog Murnber I XXX I YYYY
Purchase Frice in USD | 175 I 296 | 385
[H].8 l ‘ Print i




Multiple Motors

E Energy Savings F Survey =] E3
B

referencez  Projectz HotSync  Toolz Help

Motor Specifics

& HP O KW [0 [T CFace
Speed:  |1700-1800
Enrclosure: ITE
Application: IGF'
“olkage: | 230 | Frame
Efficiency:  |236.82 FPhasze;

Hourz of Operation: IEEIEIEI TI Amps:

Current Global Settings
Electric Rate=0.075
HF or ' = HP

Hertz = B0
Preferred Eff St  EPACt/NEMA Premium

I Change Global S etting= l |

| Single Motor Mode I

| Cloze l

Wer 2001_1203a

Wuuu
oo sl sl [ ]

3 - i
o " Project Specific Data
% Motor Load: |‘IIZIEI vi Mo | 0 Quantity: [5 ii
Replace/Repar Cozt  [375 Rebate: ! 0 Location # Assetd ILinE! 1 ii
Suitable for Adjustable Motes about item ! ii
Speed Drive
| lnztant Cozst Calculation | Froject Cozst Analuziz I

Current Project=Default

" Project ltem

1 of 10 [Frey] [New]

1| 517001800 |TE [wD [460  [84.7] G000 'IEIEI|L|nE:2 | Add Mew Item 1
1 5[1700-1800 |[TE |CP |460 | &3| 6000/ 100|Line 3
100/  .25[1700-1500 |OF |GP |230 | 50| 5760/ 100|portable fans | Copy Current Iterm |
10| 2[17001800 |TE [CP [460 | 55| &000] 100|recic pumps e
1| 15/1700-1800 [P [#P |460  |57.6| 4000 100/Hazmat purmp =
5| 2|3500-3600 [OF |JM |230 | 75| 6000) 100|recic pumps
15| 3[1700-1800 |OP |[GP [230 | 75| 000|100 steam cleaners
1| 1(1100-1200 |OP |GP |460  |78.1| 8760 100|fan H3
1| 75/1100-1200 [TE |41 460 |84.7| 8760/ 100|Test stand




. Report

v [etail Repart

Surnmary Feport

Report Detalls

Energy Savings f Survey Detaill Report
Project: Default
Monday. December 03. 2001

[ ~ Ewizting Matar EPAct NEMA Premium
'I;:un::aticun 4 Oty Fleple!c:e d E:-:i_st_ing Hours per Efi % Egiiﬁss Favback, Eff % EEEESE Fayback, :‘
zzet # Reparr Cost |Efficiency | year 30T i onthz 3741 M onthz

Line 2 1 0 4.7 G000 875 1048 g [* 90.2 1076 10 [%]
Mecinc: pUmps 10 0 Ah G000 a4 4214 121 865 4445 14
Line 3 1 450 a3 BOO0 875 104 17 902 161 17
recinG: pumps 4] 200 h BOO0  B25 407 15| 865 2 3] 20
Line 1 4] ] 06,8 BO00 8495 ABd {074 B £ ) 1024 200
Test ztand 1 0 4.7 aEll 1.7 a1 42
sheam 15 200 7h G000 i F7h 45 BhRA 2474 22
portable fang 100 0 all arel Ah 2228 i 4 348 26 s
L] S 1 n 07 . AN =y 147 inn. a7 A 1005 17

* Indicates payback bazed on pour motor without 250 compared to replacement with A50

Frint Detail || Frirt Surmrnany || LChooze Printer |




Report Summ

. Beport

™ Dietail Report Energy Savings / Survey Summary
Project: Default
Monday. December 03. 2001

ary

Report

EPAct [ NEMA Premium
Upgrades Available q 10
Total Invezstment Cost A0E30 29965
Total Potential Savings/ear 9518 18297
Total Payback in Months 3 20

* Indicates payback bazed on your motar without 250 compared to replacement with AS5D

| LCloze | | Frint Detail | | Print Surnmary | | LChooze Prnter




ASD Checkbox

Yersion 1.0

Preterences  Projectz Tools Help

“Motor Specifics

(e HP " kW |5 [T C-Face ?

Current Global Settingz | Multiple Matar Mode I
Speed:  |1700-1200 Electnc Rate=0.075
Enclozure:  [OF EZ}; r EE"EI sl | Eﬂlu;u;:-.a._ |

Freferred EFf EPACt/NEMA Premium

Ledled]

Application:  |GP
Yoltage: |4E0 v] Frame:l

E fficiency: |E=4_.'-" F'ha&e:]E ~r|
Hourz of Operation:  |EO00 - Amps: |

Z Motar Load: (100 - RS

e

Change Global Settings I

Ver 2001_12044

I.,J .,JI.,J .ﬂr.ﬂ .ﬂ[.ﬂ .ﬂr

Replace/Repar Cozt  |175 Febate:
suitable for Adjustable oe E T — -

SO R (Edieshseings) | Clear |
| / Inztant Cost Calculation |

7




Instant Cost Calculation

. Quick Cost Analysis

“Motor Operating Cost
our bataor | EPAct NEMA Premium
Annual Electicity Cost I 1922 I 1918 I 1875
Annual Kiwh Used | 26426 | 25573 | 25000
Mator Efficiency | 24,7 | 87.5 | 89.5
“Payback Analysis
EPAct NEMA Premium
Annual Energy Cost 5avings I 64 I 107
Annwal kw'h 5 aved I aR3 I 1425
Premium Efficient Bebate | 0
Pavback in months l 23 l 24
“Suqgqgested Baldor Motor
“our Mator | EPAct NEMA Premium
Catalog Mumber I XXX I YYYY
Purchase Frice in USD | 175 I 296 | 385
[H].8 l ‘ Print i




ASD Graph Button

. Quick Cost Analy=is

“Motor Operating Cost
Your kator | EPAct NEMA Premium
Annual Electricity Cost I 965 I 934 I 913
Annual kiwh Used | 12866 | 12453 | 12173
M ator Efficiency | o4 7 | a7 5 | 895
"Payback Analysis
EPAct NEMA Premium
Annual Energy Cost Savings I )| I 52
Annal kb Saved I 413 I B33
Premium Efficient Febate | 0
FPavback in months i 47 i 45
"Sbuggested Baldor Motor
“v'our Motor | EPAct NEMA Premium
Catalog Mumber XXXX 1 YYYY
Purchase Price in USD | 175 | 295 | 385
[]:4 i ‘ A50 Graph !4—




ASD Load Data

m. Adjustable S5peed Dnve

[ Apphcation Type
& Fuimp Annual Process Schedule
# of Mot # of
{~ Fan or Blower De.lignuﬁ:; "I"ED-EII Graph
[ Control Type | 0
JEI.EI : :
i+ Thrattle Yalve i : AdJUSt prOf”e
= [0
i~ Bypasz Valve , :
_ o — | for the motor’s
ASD Equip Cost: (3] [12000 40 [100 =] d Uty CyC|e
A5D0 Install Cost: [$] iEDDD S0 =0 -
X Existing Mator has 2500, ﬂ B0 ifl[l.l:l _
70% [15.0 [E=0
80% 10.0 ]
Yald for wanable torgue ‘- |
applications only. Sl a.0 I
100% oo |
‘ aF i | Cancel i ‘ ze Detault Values I




ASD Graph & Data

I"_E. summary_xls _|O]
T el E =
1 |Operating Points  KMWY Const KM ASD =
2 2625587 020858 " "
3 0.1] 2.792291 0333408 Input Power Constant and ASD
4 02| 2958994 05583404
5 0.3 3.05402%2 0875159
0. 4] 3292402 1.260279
0.5) 3.459106 1.7057 145 _4=
Ok|| 3.709162 2 375531 ,-f‘f’{
_____ i 07| 3.917542 3280726 3 ',/"” ¥
10 0.8) 4.167598 4375977, b B o5 / =
11 = —a— ASD
2
12 15 ,!”
13 1 AL
14 05 .,,I’l
18 0 ;
16 0 0.5 1
17 : ;
18 Operating Points
19 | [ | |
20
=21
22
73
| | [ UM | I

94 %) || Elinbox-Mi..| fgnSnanl/32 | EESave C. | (M Baldor En.|[[E] Microso... ||(34-168 80D 103




Questions?

Thank you.
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