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. Summary

This comparison should assist Yaskawa sales in understanding the strengths and weaknesses on the E7 drive
product vs. the competition.

This comparison evaluates four AC drive products primarily targeted at commercial building automation/
HVAC fan and pump applications.
The drive products evaluated are:

e Yaskawa E7

e ABB ACH400

e Danfoss VLT6000

e Cutler-Hammer HV9000

The E7 drive is well placed to effectively compete in the targeted applications and markets.
The drives are evaluated in 15 different areas ranging from physical construction to troubleshooting and
maintenance.

The E7 has different strengths when compared to each of the competing products.

e When the E7 is compared to the ABB ACH400 the E7 is much stronger in the areas of wiring,
keypad, 1/0O flexibility and communications.

e The E7 has a significant advantage over Cutler-Hammer HV9000 in areas such as, ease of
maintenance, wiring , physical construction and programming.

e Finally, when the E7 is compared to the Danfoss VLT6000 the strongest competitor, physical
construction and parts removal/installation are short comings of the Danfoss drive

The E7 is stronger than all the competition in several areas such as:

e Physical Construction
e Input/Output Interface
e Troubleshooting and Maintenance

Figure 1. below provides a summary of the E7 vs. the competition. The chart considers all features and
provides an average result for all compared areas.

Figure 1.
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11. Competitor Background Information’
A. Yaskawa 7

Since 1915 Yaskawa Electric Company has been manufacturing sophisticated electrical products. Yaskawa's
sales were $2.3 billion in fiscal 2000. Yaskawa with its international operations offers Electrical system
products for consumer, commercial, industrial, municipal, and utilities. The company divides its products
into Industrial Electrical Control systems. Industrial Electric Components Mechatronics Systems, and
Mechatronics Components products. Nearly 47 percent of it sales are from the Mechatronics Components
group. This group offers motion and drive control products, including AC drives, AC/DC Servomotors
motion controllers, servo systems, numeric controllers, and programmable controllers. Yaskawa pursues
many alliances and partnerships to best succeed in the marketplace. Yaskawa has a 13.6% market share of

low power AC drives in North America for the year 2000.

Yaskawa AC Drive Business

Yaskawa manufactures and assembles AC drives in facilities in Europe, Japan and the United States.
Yaskawa opened a new North American headquarters in Waukegan, IL in 1999 with the goal to become the
number one automation drives supplier in the US. The high volume smaller units are manufactured in
Scotland and Japan. Mid-sized units are manufactured in the US, while Japan still manufactures the lower
volume larger units. North America is the largest market for Yaskawa's manufactured products.

Yaskawa AC Drives are aimed at a variety of industries and applications. A few examples of these
applications are elevators and air conditioners in the building automation industry. Other models are used in
municipal water for control pumps and transportation for monorails. Yaskawa offers are variety of products
to meet the demands of the industrial marketplace. For simple applications, Yaskawa offers small general-
purpose; ultra compact variable speed drives, which are easy to operate. General-purpose drives are offered
to meet the general needs of the industry. Yaskawa also offers highly functional, high-speed vector —
controlled inverters. Other Yaskawa product lines are designed for energy savings, and low noise operation.

B.ABB Al

Founded in the late 1800’s, ABB, with annual revenue of about $23 billion in 2000, is one of the largest
industrial companies in the world. ABB serves manufacturing, process and consumer industries, utilities,
and the oil and gas markets, with 160,000 employees in more than 100 countries. World headquarters is in
Zurich. ABB has a 9.0% market share of low power AC drives in North America for the year 2000.

ABB AC Drive Business

ABB is the largest supplier of AC drives. ABB was an early supplier of AC drives to the pulp & paper
industry. Today building automation, metals & mining, and pulp & paper are ABB’s largest markets for AC
drives applications such as, fans, HVAC, extrusion, material handling, metal processing, pumps and web
handling.

ABB offers a complete product mix from micro to mega drives. A majority of the company’s drives are
furnished through direct sales and distributors. ABB generally supplies drives to end-users and some drives
to OEM’s and system integrators. The drives are supplied to end-users in either stand-alone or system
configurations.

ABB’s installed base is varied in the industry. In the industrial market, fixed torque applications are
prevalent and in the commercial HVAC market, variable torque systems are more common.

L All Competitor Information obtained from: Low Power AC Drive North American Outlook-Market Analysis and Forecast
Through 2005, ARC Advisory Group 2001.
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Competitor Background Information® (continued)

C. Danfoss M

Danfoss, with headquarters in Nordborg, Denmark, has annual sales of over $1.8 billion in 2000 with
approximately 17,000 employees. There are sales representatives, sales offices, and service centers in 100
countries. The company is divided into three business segments: Heating & Water, Refrigeration and Air
Conditioning, and Motion Controls. Danfoss has a 4.0% market share of low power AC drives in North
America for the year 2000.

Danfoss AC Drive Business

Danfoss Drives manufactures over 100,000 drives a year with its 1,800 employees and three manufacturing
facilities located in Graasten, Denmark; Rockford, Illinois; and Milwaukee, Wisconsin. In Canada and the
US, there are over 100 sales and service centers. In 1995 Graham was acquired and became a division of
Danfoss.

1) Danfoss Electronic Drives
Danfoss Electronic Drives, a division of Danfoss A/S, markets drives for general application in
industry such as HVAC, Water, Chemical, Food & beverage, Material Handling and water &
waste. Danfoss manufacturers drives from the compact drive to the high end. Several mid-
performance inverters are available in compact sizes to high-end sizes to be used in either
constant or variable torque applications.

2) Graham
Graham is a division of Danfoss Inc., which specializes in marketing AC drives specifically
designed for the HVAC industries. PWM units are available from micro to midrange sizes.
Small vector controlled PWM drives ar part of the product line that may be applied to constant
or variable torque applications. PWM’s are offered, which produce a six-step output that lowers
motor stress.

D. Eaton Cutler-Hammer E

Eaton Corporation is a global $8 billion diversified industrial manufacturer of fluid power systems; electric
power quality, distribution and control; automotive engine air management and fuel economy; and
intelligent truck systems for fuel economy and safety. Eaton’s 55,000 employees work in 29 countries on
six continents. Eaton’s Industrial and Commercial Controls business segment manufacturers contactors,
starters, drives, and other motor control products. Global markets are served by direct sales through the
company or by indirect sales through distributors and manufacturer representatives. Eaton Cutler-Hammer
has a 2.2% market share of low power AC drives in North America for the year 2000..

Eaton Cutler-Hammer AC Drive Business

Cutler-Hammer is part of Eaton's Industrial and Controls segment. The company supplies products for power
distribution equipment, electrical control, and advanced industrial automation. Included in its product
offering are Cutler-Hammer's AC drives, from micros to midrange sizes. Cutler-Hammer has greatly reduced
operating costs by standardizing the AC drive product line on a single model. Cutler-Hammer employs the
same drive technology over the entire range. The commonality of components can have significant saving
for the end user in training and spares.

This multi-purpose PWM drive provides Volt/Hz, sensorless vector and closed loop flux vector modes of
operation. It may be applied to constant torque or variable torque applications. The drive is preprogrammed
with selectable control for various applications such as pumps, fans, mixers, ex- truders, cranes, packaging,
and material handling.

2 All Competitor Information obtained from: Low Power AC Drive North American Outlook-Market Analysis and Forecast
Through 2005, ARC Advisory Group 2001.
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I11. Objective

The evaluation is undertaken to provide a key selling tool to assist in competing with other Building
Automation AC drive products. Yaskawa needed a detailed comparison of features and benefits vs. the targeted
competition. The goal is to expose the weakness of the competition and to highlight the strengths of the
Yaskawa E7.

IVV. Methodology and Approach

Yaskawa Electric America performed a side-by-side comparison of three AC drive products targeted at the
Building Automation and HVAC market. Comparable features are grouped into categories such as “Physical
Design or Serial Communications” . The categories contain features or functions that are listed and rated under
each category.

A category summary is included in each section to assist the reader in understanding the importance of each
category to the customer or within the HVAC market. A table containing feature descriptions is provided along
with a percentage bar graph of the category rating. In addition, a textual summary contrasting the E7 and
highlighting any competitive advantage of the E7.

Table Description
Features that can be logically compared are placed in tables.
A feature or function is scored based on how it compares to the E7. Each feature evaluated rated or scored as
follows:
Rating Values
e (O=Yaskawa Advantage, not as good as E7
e 4=Competition Advantage, better than E7
e 2=equal to Yaskawa E7
e NR = Not Rated

The Rating System
The rating system allow for a 0%-200% score for each category. The E7 always gets a 100% as a benchmark.
This is because the E7 is the standard for which all competing products are compared.
e The rating values are chosen such that if a competing product scores “4” better than E7” in all features
in a category, then that product will receive a 200% overall category rating on the associated bar graph.
e If a competing product scores “0 Not as good as E7” in all features in a category then that product will
receive a 0% overall category rating on the associated bar graph.
e Should a competing product score “2 Equal to Yaskawa E7” in all features in a category then that
product will receive a 100% rating equal to the E7 on the associated bar graph.

Combined Total Overall Rating
An overall rating is determined by averaging all of the category score percentages to determine if the
competing product is better than, equal to, or equivalent to the E7 and by what percentage.
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V. Fan and Pump Application Primer
Since variable speed drives were invented some 20 years ago, energy efficiency has been one of their main
selling points.

VFD’s provide an opportunity to reduce energy costs by eliminating unnecessary losses in the application. In
a variable volume fan application where inlet dampers or output vanes are used to control the airflow,
substantial energy costs can be obtained with the application of ac drives. By controlling the speed of the fan
directly, flow can be controlled and pressure losses across the fan blades can be reduced. In many
applications, as much a 50% reduction in energy costs have been obtained by using ac drives to control the
air flow.

A classic energy efficiency application is the use of drives to control the speed of the motors that turn
blowers and fans in air handing units in commercial buildings. Motor speed control alleviates the need for
dampers in ductwork, and by slowing fan speed during lower demand cycles, the reduction in energy used
during those periods will eventually offset the cost of the equipment. Drives are often integrated into
building control, electrical and mechanical systems. Though their immediate and primary impact is a
reduction in energy costs, they must operate without fail. For this reason, redundant systems such a bypass
and mechanical flow control are often also installed. Other energy efficiency applications include pumps,
chillers, and in some cases elevators.

ASDs provide dramatic energy savings by optimizing the motor/load system--not by improving the actual
efficiency of the motor in isolation, as an energy efficient motor retrofit would (Figure 1). Average loading
as high as 90 percent can justify ASD retrofit for high-duty, high-utility-rate applications. In addition, the
improved power factor provided by an ASD (especially pulse-width modulation (PWM) ASDs) can produce
additional savings due to reduced I?R losses in the cables supplying power to the drive and motor.

A survey in the United States has showed that some 40 per cent of the energy used in non-residential
properties is used in HVAC applications, such as ventilation, space heating and space cooling. Using
variable speed drives ensures this energy is used efficiently.

i Figure 1: ASD, motor, and system efficiency vs. load
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V1. Evaluation Section
This section shows evaluated features broken into groups. Each feature is rated in a table and a percentage
of E7 score is shown at the bottom of each table. The percentages are also graphed for easy interpretation.
In addition, A short comparison paragraph highlights the advantages of the E7 over the competition.

A. Standards

Standards and listings provide practical information concerning ratings, construction, test and manufacture of
industrial equipment. Standards are used by the industry to provide guidelines for the manufacture and
proper application of products and equipment. Standards can be application specific or very broad. It is
important to understand that a manufacturer may claim adherence to a standard without specifying the
“Category or Environment” within the standard. Marketing literature typically does not explain such detail.
The ability of a product to comply with standards that are specified by potential users is an indication that the
product is well suited to its market. Standards that are typically referenced in the Building Automation
System (BAS) marketplace are chosen as a basis for this comparison.

4 Standards/ Listings Comparison Summary
Yaskawa E7 vs. the Competition

200%

seter | ABE Y | P Y

100%

Equal

to E7 I

100% 100%
Worse I
0%

\ ACH400 Yaskawa E7 VLT6000 Yaskawa E7 HV9000 Yaskawa E7

Standards Comparison

The E7 is compliant with most popular standards and is on equal to the competition in the evaluated areas.
Evaluation in this area is limited, as some unique standards require evaluation on a case-by-case basis.

In addition, certain standards may be popular in other global markets, which are not the focus of this report.

NO H H H ALk ED ED
Standards/ Listings Comparison | %" YASKAWA E7 FNEBEE  \CH400 VLT6000 HV9000
1. UL 508C 2 |Yes 2 Yes 2 Yes 2 |Yes
2. CSA 22.2 No. 14-95 (Industrial Control[ 2 |cUL 2 |cUL 2 |cUL 2 |cuL
Equipment)or cUL
3. 2 |Yes 2 Yes 2 Some models require 0  [Not published
UL 1995 Plenum NEMA 12
4. CE Mark 2 lYes 2 Yes 2 Yes 2 |Requires EMC filter,
5. Standard EN50178 of (LVD)Low 2 |Yes 2 |Yes 2 |Yes 2 |Yes
Voltage Directive 73/23/EEC
6 Standard EN61800-3 of EMC Directivel 2 |w/ external filter 2 |w/ external filter 2 2 Qpen chassislr;c'lL:ires
89/336/EEC amended 93/68/EEC ;?rt):rt externa
7. 2 |w/12 pulse 2 |w/optional Built-in DC link Integral 3% AC three
|EEE 519: Harmonic Control in filter/reactor w/optional phase reactor
- filter/reactor supplied.> 2HP
Electrical Power Systems X
Optional separate 12
pulse bridge >100HP.
TOTAL SECTION SCORE 14 =100% 100% of E7 100% of E7 86% of E7

Legend: (0O=Yaskawa Advantage), (4=Competition Advantage), (2= equal to Yaskawa), (NR = Not Rated)
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B. Warnings and Cautions

A properly labeled product and documentation can help prevent damage to equipment and danger to
personnel. However, warnings and cautions that are unique and/or excessive may be an indication that the
product design is not well suited to its application. Manufacturers should attempt to fully document product
warnings and cautions. The product should be of robust designed to minimize unique warnings or cautions.
This comparison rates how well warnings and cautions are documented and penalizes products for unique
cautions that may limit user or application flexibility.

( Warnings/ Cautions Feature/Function Comparison Summary
Yaskawa E7 vs. the Competition

200%

Better | ABB Y |M Y

PR A, TREKEAL

100%

Equal to
E7
Worse
0%
9 ACH400 Yaskawa E7  VLT6000  Yaskawa E7 HV9000 Yaskawa E7
No. Warnings/Cautions Y YASKAWA  E7  |amE ACH400
1. Number of wamings or dangers. 2 18 2 18
2. Number of cautions. 2 30 0 20
3. Number of warnings or cautions not 2 30 4 11
labeled or improperly labeled as
wamings or cautions.
4. Number of unique warmnings/cautions 2 0 0 3 0 1 0 5
that may limit user flexibility.
TOTAL SECTION SCORE 8 = 100% 75% OTE! 100% Of E7 50% Of E/

Legend: (0=Yaskawa Advantage), (4=Competition Advantage), (2= equal to Yaskawa), (NR = Not Rated)

Note: These definitions are used to determine a “Warning or a Caution”

Warning-Danger or injury to personnel

Caution: May cause damage to equipment.

Note for 1. or 2.--All notes or text that fit the warning or caution definition above are counted as warning or a caution even if it is
not labeled as such.

Note for 2. — Warning or cautions mabe be counted multiple times. If a warning or caution is considered as “a unique a unique
warning or caution” in No. 3 above., it is also considered in the total number of warnings or caution in No. 1 or 2 above.
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C. Physical Construction
Good physical design can be measured by several important factors. Compact design can help save valuable
enclosure or floor space. Installation and repair time can be minimized by well-designed enclosure features. A
variety of available enclosure types can help ensure the drive can tolerate its environment. Conveniently placed
exterior labels, markings and other indicators can reduce time and effort required to identify the drive or
troubleshoot systems faults. This comparison focuses on rating the products exterior design physical
construction features. Electrical component construction is beyond the scope of this comparison.

4 Physical Construction Comparison Summary
Yaskawa E7 vs. the Competition

200%
Better V
100% M -
Equal to
- Hl
100%
Worse %
0%
S ACH400 Yaskawa E7 VLT6000 Yaskawa E7 HV9000 Yaskawa E7
Product Weight Comparison Output Ampacity Comparison
The E7 product weighs 50% less than the Danfoss The E7 product line provides more output amps
VLT6000. The E7 also compares favorably to the overall than the competition. The E7 provides higher
HV9000 and the ACH400 in this area. Yaskawa fits motor performance by delivering more amps to the
great performance in a light package. This results in load . A detailed chart indicates the E7 is especially
lower shipping costs and comparatively easier powerful in the 230 volt class.
installation.
[ Ao et o oparable odels | ( pccumuitusorve  COMPINEC Product Line Output Amperage Capacity
" Pou:j; ?f/anging 3-100 HP) : mg;:;g;i“" Out;:; :;nps E’anging 3_;’00 s

Higher 5
Shipping Costs
$ 2000 - — 1380.0

o B
)

00 Performance

1800

1600

1360.0

1400

B2 1340.0

T@( 1320.0

i 1300.0
Less Amps s less

Performance

1000 1
$ 800
Lower

Shipping Costs

1280.0

E7 ACH400 VLT6000 HV9000

\ L £ ACH400 VLT6000 HV9000
Drive Output Amps vs. Horsepower Comparison Drive Output Amps vs. Horsepower Comparison [ 4
230V Models cdl 460V Models -
= 152 b2 —®—E7230V 140 : Output
160 — Models _j{ Ampacity
(%) 5 -,,'.v: f, = o 120 — b
Q 140 e e 2 >
£ s A A i 5 g 100 * —o— ety
< 120 K —e—VLT6000 AL Jiz Output
2 > 2 Pt :
® 100 . Output T 80 GEREG A Ampacity
= >t — Al it Q .
o) o 748 _ mpacity g - A
6= ARl e AR
% 594_27 ABR s Y% L. RER
Z 60 Lrgp— o 20 ° LR g © &L Output
2 . o Output = 'Y Ampacity
= Erad Ampacity aQ 2017
a 20 mnle’a.f“ = Sl =
0 T
0 -~ HV9000 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 8 9 9 10 10 7 HV9000
0 5 10 15 20 2% 30 35 40 45 50 55 60 Output © 5 Output_
Drive Horsepower Ampacity Drive Horsepower Ampacity

CONFIDENTIAL Document Number: CC.E7.20 Paae 14 of 53



YASKAWA

A World of Automation Solutions™

4

Required

P
P
e O

=

Required

More Mounting
or Floor Space

Less Mounting
or Floor Space

Combined Product Line Volume Requirement

of 26 Comparable Models
Accumulative Cubic A L
e (ranging 3-100 HP)
90000.0

Dert

80000.0

70000.0

ABB

60000.0

50000.0 A

40000.0 +

30000.0 A

20000.0 A

10000.0 A

0.0 +

E7 ACH400 VLT6000

HV9000

A Competitive Contrast Report of Yaskawa E7, ABB ACH400,
Cutler-Hammer HV9000, Danfoss VLT6000

Physical Construction
Comparison (continued)

More Mounting
or Floor Space
Required

Drive Volume by Model of 26 Comparable Models
(ranging 3-100 HP)

Drive Volume
Cubic Inches

7000.0

Required

0.0

3 75 15 25 40 60 75 15 25 40 60 100
230V Models  Drive Horsepower 460V Models

e | 60000 +— v
e 230V B
P 50000 — Models @ Yaskawa
E7
40000
30000 ot
O ABB
R ACH400
Less Mounting %0 ]
or Floor Space o
Required 3 75 15 25 40 60 75 15 25 40 60 100
230V Models ~ Drive Horsepower 460y Models
( -
Drive Volume by Model of 26 Comparable Models
M [HUTHITE) (ranging 3-100 HP)
or quor Space Drive Volume
Required Cubic Inches
8000.0 F
= 7000.0 +— o
[2==5a01 230V @ Yaskawa E7
SRR 600007 o e
— Models =
Bomoloks— 1M
OCutler-
4000.0 e
60 HV9000
=) 2000.0 1
Less Mounting ~ 1000.0 {1 |
or Floor Space 0
Reguitcd 3 75 15 25 40 60 75 15 25 40 60 100
L 230V Models ~ Drive Horsepower  460v Models
N )
Drive Volume by Model of 26 Comparable Models
Rioiehclinting (ranging 3-100 HP)
or quor Space  prive Volume
Required Cubic Inches
8000.0 L 8
ST | 70000 T
e 230V @ Yaskawa E7
— Mg 5 600001 .
= Models
5000.0 T M
4000.0 ] | | ODanfoss
VLT6000
3000.0
%! 2000.0 1T - |~
5
Less Mounting 1000.0 1
or Floor Space

Volume Requirement

The E7 beats the competition by
providing the most compact drive
size. Minimizing the space required
by the drive reduces enclosure space
cost as well as the cost for providing
floor and wall space.

The most significant volume savings
is obtained when the E7 is compared
against the Danfoss VLT6000. The
E7 drive line up requires 50% less
volume than the Danfoss drive.

A model by model comparison
shows that the Cutler Hammer
HV9000 and the ABB ACH400 are
at least 25% larger overall than the
E7.
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Physical Construction Comparison (continued)

No. Physical Construction %7 YASKAWA M
Comparison i HV9000
L Total size by volume (cu. in) occupied 2 39847.630290 0
by 26 different drives in 3-100HP line-
up. NEMA 1 stand alone.
2 Total combined weight of 26 different 2 o440 116794 0 2226 16539
drives in 3-100HP line-up. (Ibs)
3. 2 Model:, Spec:, 0 |Nameplate does not 0 Mass not listed , UL Mass not listed, UL
Input: V-Hz-A, spell out Input/Output file# is on separate file # not listed
Output: V-Hz-A, Example: U1-U2-11n- label
Order#: , Serial#: , 11nhd-12n-12nhd-f1-f2
. Mass: , ULfile#: , Encl are used-this is
Namplate Labeling. type: , difficult to read.
(Mass, UL file# and
Enclosure Type not
listed.)
4. 2 Risk of Shock warning 2 |Shock warning 2 |Service label with Risk of Shock label on
in two languages-front graphic phone # , Shock Risk side of unit not visible
Other Markings/Labels. cover, Pass ins_pection on bottom from front.
stamp on heatsink.
5 .. A 2 cUL, UL, CE 2 |cUL,UL, CEon 2 |cUL, UL, CE cUL, UL, CE
Listing/certification labels on enclosure
nameplate
6. NEMA 1 convertible to chassis style. 2 |Yes 0 [No 2 |Yes No
7. 2 Cover, sides, Fan No 0 |Cover, sides, fan 0 |Yes, Top bottom, Sheet Metal is U
. tools required wi/tools sides, fan w/tools formed sides cannot
Replaceable exterior components. .
be easily replaced, fan
w/tools
8. Exterior components labeled w/ part 2 DigOP, FrontCover, 2 |DigOP, FrontCover, 0 |DigOp DigOp
number. Sides, fan bracket Sides
9. . 2 #2 Phillips or flat 2 |Flat screwdriver 2 |Flat screwdriver Flat screwdriver
Tools required to remove front cover.
10. 2 NEMA1/IP21 wall 0 |NEMA 1/1P21 wall 0 |NEMA 1/1P21 wall NEMA 1/1P21 wall
mount to 500 HP mount to 150HP 480V mount to 300HP 480V mount to 400HP 480V
Standard NEMA 1 Range
480V and to 150HP and to 100HP 240V, and to 60HP 240V, and to 100HP 240V,
240V,
11. 2 Optional 4 INEMA 12/1P54 wall 4 INEMA 12/1P54 wall NEMA 12/IP54 wall
Standard NEMA 12 Range mount to 60HP 230V mount to 300HP 480V mount to 400HP 480V
and to 100HP 480V, and to 60HP 240V, and to 100HP 240V,
12. 2 All 2 |Yes 0 |No Open Chassis P00 to
Open Chassis Available 150HP 230V and to
1000HP 480V
13. 2 No-(Endcaps only) 0 |NEMA 1/1P21 floor 0 |NEMA 1/1P21 floor Floor Mount is
mount required 150- mount required 350- optional kit
400HP- 480V and n/a 600HP- 480V, n/a
Floor Mount Required 240V, NEMA 240V, NEMA
12/1P54 floor mount 12/1P54 floor mount
required 75-100HP required 350-600HP-
230V and 125-400HP-| 480V, n/a 240V,
480V,
15. 2 Removable fan-no 0 0
tools lower HP
Unique Enclosure Features models, Plower Half
cover removal protects|
control PCB when
wiring.
TOTAL SECTION SCORE 28 =100% 50% of E7 43% of E7 36% of E7

Legend: (O=Yaskawa Advantage), (4=Competition Advantage), (2= equal to Yaskawa), (NR = Not Rated)
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A World of Automation Solutions™

D. Wiring

A drive that is easily wired can reduce both ownership and installation costs. Simple wiring and piping
connections and components that can be replaced without rewiring results in a product that is economical to
install and maintain. Cost savings can be further increased by a product that does not require expensive or
highly skilled personnel to maintain or service.

This comparison evaluates features related to the wiring installation of the drive.

( Wiring/ Installation Comparison Summary
Yaskawa E7 vs. the Competition

200%
Better

100% >

Equal TAHERMR
to E7

Y

TAREMMR

AL HD HD
FREPEP

Worse
0%

N

Wiring Comparison

The competition was evaluated side-by-side with the E7. The sample drives used were 460V 5HP. The
drives were mounted and wired to both control and power circuitry. The E7 is much easier to wire than
Cutler-Hammer and ABB. The Cutler-Hammer HV9000 was especially difficult to connect. (see detailed
photos). The ACH400 from ABB exhibited challenges in the control wiring. The Danfoss VLT6000 and E7
were equally convenient to wire and install. (see detailed photos and comments in the following pages).

The E7 provides simple, easy wiring and installation when compared to the competition. Wiring/ Installation
features of the ABB and Cutler-Hammer drives rate poorly in comparison.

ACH400 Yaskawa E7 VLT6000 Yaskawa E7 HV9000 Yaskawa E7

No. Wiring/Installation ¥/ YASKAWA Asmmme -
Comparison E7 ACH400 VLT6000 HV9000
1. Detachable conduit entry plate. 2 |Yes 2 |Yes 2 Knockouts 0 No
2 Detachable control terminal blocks. 2 |Yes 2 |No 4 Yes PowerBlocks also 2 |Yes
3. . . 2 |[Clearly Labeled 0 |Bottom of block , not 2 Clearly Labeled 2 |Clearly Labeled
Power Terminal labeling. .
easily seen
4. 2 |Clear on cover 0 |Silk screened on PCB 2 Clear on removable 0  |Not clear terminals
c . . but gets blocked when cover can be mixed up and
ontrol terminal labeling. A .
wired. improperly plugged
easily.
5. PCB component exposure during 2 Protected 2 Protected 2 Protected 0 |60% exposed
wiring.
6. 2 |TBisremovable, 0 Difficult to close 2 TB is removable, 0 Control wires are at 90|
plenty of dressing cover w/o pinching plenty of dressing degrees to front metal
Ease of 1/0 access room cable room. Block is at 45 cover with only 3/8
degree angle to user+ inch bending radius.
7.__Keypad removal required to wire? 2 __|No 0 lYes 2 No 2__INo
8. _Terminal size and orientation. 2 [1/0 3.5 mm spacing 2___1/0 3.5 mm spacing 2 1/0 3.5 mm spacing 2___|1/0 3.5 mm spacing
9. 2 [Minimum bending 0  |l/O clearance is not 4 Ample wiring room. 0 |Both control and
required. Bottom good w/ < 1 inch to Comfortable to wire. power wiring have
Wiring clearances centry always good w/ side cover and 90 tight clearances and
removable conduit degree bend required. bending radius.
entry.
TOTAL SECTION SCORE 18 =100% 44% of E7 122% of E7 44% of E7

Legend: (O=Yaskawa Advantage), (4=Competition Advantage), (2= equal to Yaskawa), (NR = Not Rated)

CONFIDENTIAL Document Number: CC.E7.20 Paae 17 of 53



4

YASKAWA

A World of Automation Solutions™

A Competitive Contrast Report of Yaskawa E7, ABB ACH400,
Cutler-Hammer HV9000, Danfoss VLT6000

E. Parts Removal Installation
As equipment ages, routine maintenance and parts replacement may be required. Parts replacement and the
availability of service procedures should be easy to keep maintenance costs to a minimum. A spares program
is often in place with HVAC systems, parts commonality between drive product will help keep the required
inventory to a minimum. The comparison rates the competition against the E7 in parts removal and

installation as well as access to parts and information.

( Parts Removal Installation Comparison Summary
Yaskawa E7 vs. the Competition
200%
e | ABE Y | Juk W [ 4
100%
Equal
to E7
100% 100%
Worse
0, 0, 0,
0% B 0% 0%
N ACH400 Yaskawa E7 VLT6000 Yaskawa E7 HV9000 Yaskawa E7

F. Parts Removal Installation Comparison
The E7 is the easiest drive to replace the main PCB. The ACH400 and VLT6000 presented a greater
challenge to replace the main PCB. The Cutler-Hammer HV9000 has the most difficult PCB replacement
with difficult to remove cable harnesses and tight finger clearances. (see detailed photo’s on following

pages).

No.

Parts Removal Installation
Comparison

4L D BB
r v g ]

ACHA400

1

- Spares recommendations/ Determining

the part number

Excellent-complete
primary spare parts list]
in user manual

0

No spares listed in
manual only optional
components

VLT6000
No spares listed in
manual

HV9000
No spares listed in
manual only optional
components

2.

Fan replacement

Excellent- Cassette
removable fan w/o
tools on smaller
models.

Tools required

Enlosure disassembly
required

Sheetmetal removal/
enclosure disassembly
required

1/0 logic/control PCB replacement

Very simple-see detail

Difficult- see detail

Difficult-see detail

Extremely difficult -
see detail

TOTAL SECTION
SCORE

6

= 100%

0%

of E7

0%

of E7

0%

of E7

Legend: (O=Yaskawa Advantage), (4=Competition Advantage), (2= equal to Yaskawa), (NR = Not Rated)
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