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YASKAWA AC Drive
GA700 YASKAWA Matrix Converter
U1000



Y o conpressor A

YASKAWA provides the answers
to your compressor needs.

YASKAWA ELECTRIC always stands in the shoes of our customers and delivers the AC
drive with the most uncompromising quality and performance ahead of others in the
industry. Decades of certain application experiences allow us to provide AC drive features
that is prompt and flexible solutions to your desire. Our loyal commitment to quality and
ease of use make Yaskawa AC drive the best choice for all of your drive applications.

Application Benefit

® Energy efficiency at light load is substantially
improved

@ Realize the system minimization by high speed
operation

® No need for a control panel while realizing the
system minimization by improving the system
design flexibility

@ Realizing Ks = 0 by using Matrix Converter

@ Applicable to IPM motors for best performance
in gas compression

® Regen capability and harmonics mitigation with

one drive (U1000)
Product Lineup
o —q_
YASKAWA AC Drive YASKAWA
High Performance Type Matrix Converter
We have allowed for control of ' The U1000 is a compact and
high efficiency motors, while 4 . total all-in-one solution with
keeping costs down to provide ultra-low harmonics and full
added value for all of your regenerations. The ultimate
industrial applications. choice for power quality and
i energy savings.
[Applicable Motor Capacities]
200 V Class 0.4 to 110 kW [ ) [Applicable Motor Capacities]
400 V Class 0.4 to 630 kW e - 200V Class 5.5 to 55 kW
400 V Class 2.2 to 500 kW
Note: The kW capacity range serves
as a guide.
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Recommended AC drives

B Turbo (Centrifugal Compressors)

GA700 [ U1000

B Capacity (Reciprocating Compressors)

GA700 [ U1000

B Capacity (Screw Compressors)

GA700 [ U1000
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Y o conpressor A

Turbo

e Centrifugal Compressors

Recgmdmentded
Answer Energy efficiency at light load is substantially improved GX;S:O

The new control method will maximize the energy efficiency while monitoring the energy consumption
to achieve the highest energy savings. The example shows how much kWh and COz emission can
be reduced per year.

Conventlonal AC drive

@——‘—U,

AC drive

100 , MOverall efficiency of the AC drive and motor

3 % ‘ " [Conditions]

:); 80 M“ ® Effect (Annual) Application: Compressors

= q Motor: 7.5 kW (i.e. IE3 High
70 / S -

;8 60 / Significant increase L I T vl (L T efficiency motor)

b in the light load 000 Load factor: 40%

i
ig ‘/// | efficiency! Approx. 1, kWh No. of annual operating days:
30 / —e-GA700 ®Reduction in CO:2 per year 24 hours a day, 365 days: a year
20 (4 —@- Conventional AC drive 41 0 CO: coefficient: 0.412 (kg/kwWh)

0 20 40 60 80 100 (WLUI(OE kg

Rotational speed (%)

Reclgm:?ended
. e q . q roduct
Answer 2 Realize the system minimization by high speed operation GA700

The maximum operation frequency of standard GA700 is 590
Hz and it's able to operate high speed motors up to 1000

Hz with special software. Driving high speed motors directly
eliminates the need for a high speed gear increasing energy
saving, reducing system volume and lowering audible noise.

— Recommended
No need for control panel and realizing the system Product

minimization by improving the system design flexibility GA700

Answer 3

GA700 can be mounted both vertically _
and horizontally to best fit the system M Horizontal installation is M P55-compatible
design and save space. (up to 75 KW*1, possible (Factory option)
airflow and de-rating are needed)

With the additional protection
configuration, the GA700 can meet an
IP55 rating without an additional panel*2.

Horizontal installation

sk 1: Horizontal installation is supported up to 75 kW. possible

k2: Under preparation.

gt ~~1-"

additional
panel
unnecessary
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YASKAWA AC DRIVES Application Solution

Recgm‘rjnended
roduct
Realizing Ks = 0 by using Matrix Converter U1000

Answer 4

It is possible to achieve high harmonic suppression (Ks = 0) without using additional peripheral
equipment (e.g. PWM converter, reactor and high harmonic filter) that was necessary conventionally

by implementing the U1000 matrix converter. This reduces the control panel housing space and the number of wires
to contribute to space saving. Furthermore, it is possible to reduce the surrounding facility power generator and power
capacity in addition to reducing the control panel. This achieves a reduction in total costs.

SYihleis® No High Harmonics

Power Current Waveform Samples Input Current Spectrums Current Distortion | Power factor
° oo
B o :
rive E_ o
. (o] =
without reactor L% E 88% 0.75
TLE ™ oo
523 Fundamental  Harmonics
’ FO¥ wae
° oo
= 5
e AC drive E .
& with DC reactor £LSE 33% 0.9
gg £ °%F o :tw-z‘ﬂ neE
<O undamental )armonics
Fo= Wave
¢ 5 o
kS
| 2
Matrix Converter Ec_ ™ 5 0.98
So= % .
U1000 TE§
TOE M e
LEE 8 | 025 undamental larmonics
Fo= Wave

Guidelines of Harmonics Reduce power
Reduction Clear Conforms to IEEES19 supply capacity

Realization of an All-in-one High Harmonic Measure System
Control Panel Configuration Example

[Conventional Configuration] [U1000 Matrix Converter Configuration]
PWM converter AIC drive
| e
uU1000
Breaker - -
Contactor |

T T
Note:

o —
| | There is no need for :
High harmonic High harmonic AC reactor peripheral equipment for MY @ Gl ot
filter capacitor filter reactor high harmonic measures g manufactur Wiring and area: 400 V
P [¢] and 30 kW example /
Peripheral equi = 65% 70% 19% 43% Efficiency: 400 V and
Requires wide space e D M DINICIS
o required for high
9 harmonic measures

reduction i reduction reduction reduction in EEENIESCIISIY
the installati in the wiring in losses (WEICIEWLIN Cost: 400 V and 45
area costs KW example
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Y o conpressor A

Capacity

e Reciprocating
Compressors

7 O\

. . Recommended
Applicable to IPM motors for best performance in gas Product

compression GA700

Answer 1

The high performance advanced vector control without PG allows stable and smooth startup while
suppressing the starting current. Ex. Reciprocating compressor for a Hydrogen station.

'\ Hydrogen station

With an IPM motor---

Low heat
generation
High efficiency Reciprocating

compressor

[Startup torque] 200%/0 min-!
Conditions: In the case of advanced vector control without PG for PM

P N

— Recommended
No need for control panel and realizing the system Product

Answer 2 minimization by improving the system design flexibility

M Horizontal installation
is possible

GA700 can be mounted both
vertically and horizontally to best
fit the system design and save
space. (up to 75 kW*1, airflow
and de-rating are needed)

With the additional protection
configuration, the GA700 can
meet an IP55 rating without an
additional panel*2.

M IP55-compatible
(Factory option)

Horizontal installation
possible

sk 1: Horizontal installation is supported up )
to 75 kKW.
k2: Under preparation. additional
panel
unnecessary
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YASKAWA AC DRIVES Application Solution

Achieve the processing of regenerative energy that (EESEIERTR
Answer 3 generates during deceleration and high harmonic U1000
measures with a standalone unit

It is possible to achieve high harmonic suppression (Ks = 0) without using additional peripheral
equipment (e.g. PWM converter, reactor and high harmonic filter) that was necessary
conventionally by implementing the U1000 matrix converter. This reduces the control panel housing space and the
number of wires to contribute to space saving. Furthermore, it is possible to reduce the surrounding facility power
generator and power capacity in addition to reducing the control panel. This achieves a reduction in total costs.

Slichlelylll Energy Saving with Use of Regenerative Energy
[Braking Resistance System] [U1000 Matrix Converter]

Powering energy

Powenng energy I

Regenerative energy

Consumption Pf)wgr rege.neratlon '|s possible
as heat \ ) with just this one unit

Power Current Waveform Samples Input Current Spectrums Current Distortion | Power factor
© oo
= AC dri é
rive E_  wn
i © =
without reactor £LE : 88 0.75
SLE IEERE
°a0 Fundamental  Harmonics
’ Wave
5 oo
- 5
L AC drive E_ o
T2 with DG reactor 1 R e e £5% = 33% 0.9
FOE M R TR
'9 50 Fundamental Harmonics
4’ —  Wave
JE— 5 oo
! | '%
Matrix Converter It Eo 5 0
§6% % .98
u1000 | IS5 °
——— 80 Fundamental Harmonlcs

Guidelines of Harmonics Reduce power
Reduction Clear Conforms to IEEE519 supply capacity

Realization of an All-in-one High Harmonic Measure System

Control Panel Configuration Example

[Conventional Configuration) [U1000 Matrix Converter Configuration]
PWM converter AIC drive
|

|~ U1000

Breaker -

Contactor

There is no need for ;
High harmonic High harmonic AC reactor peripheral equipment for dusr;\/mg:nnu?;c?{ﬁ%{n Note: )
filter capacitor filter reactor high harmonic measures J J g’gnsgoa;\;jvz;e:ﬁné%o/v
Peripheral equipment is 65% q 70% 1 9% 43% Elclenoy. 00y and
Requires wide space | ! reductionin | reduction reduction (eI To TN 15 kW example /
for wiring required for high the installation| in the wiring in losses MYSEET(e M Cost: 400 V and 45
harmonic measures costs

KW example

area
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Y o conpressor A

Capacity

eScrew Compressors
(Single / Twin)

i

Reclgmgentded
N O o - O roauc
Answer 1 Energy efficiency at light load is substantially improved G A7l2)0

The new control method will maximize the energy efficiency while monitoring the energy
consumption to achieve the highest energy savings. The example shows how much kWh and CO2
emission can be reduced per year.

Conventional AC drive GA700

e

AC drive

__100 , mOverall efficiency of the AC drive and motor

X 90 | o [Conditions]

E o0 ’W—‘—P Effect (Annual) Application; Compressors

= q Motor: 7.5 kW (i.e. IE3 High
70 / A -

;8 60 / Significant increase LA G O L B (I T efficiency motor)

b in the light load 000 Load factor: 40%

AN}
ig (// | efficiency! Approx. 1, kWh No. of annual operating days:
a0 / -o-GA700 ®Reduction in CO2 per year 24 hours a day, 365 days: a year
20 b4 -@- Conventional AC drive 4 1 0 CO: coefficient: 0.412 (kg/kWh)

0 20 40 60 80 100 [LULIOE kg

Rotational speed (%)
7~ O\

Recommended

Answer 2  Realize the system minimization by high speed operation ipge

The maximum operation frequency of standard
GA700 is 590 Hz and it's able to operate high speed
motors up to 1000 Hz with special software. Driving
high speed motors directly eliminates the need for a
high speed gear increasing energy saving, reducing
system volume and lowering audible noise.

Recommended

No need for control panel and realizing the system Product
Answer 3 P i : i ibili GA700
minimization by improving the system design flexibility
GA700 can be mounted both M Horizontal installation is M IP55-compatible
possible (Factory option)

vertically and horizontally to best fit
the system design and save space.
(up to 75 kW*1, airflow and de-
rating are needed)

With the additional protection
configuration, the GA700 can meet

an IP55 rating without an additional

panel*2, *1: Horizontal installation is supported up to 75 kW.
k2: Under preparation.

{ Installation possible
without a additional
panel

Horizontal
installation possible
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YASKAWA AC DRIVES Application Solution

Recgm‘rjnended
roduct
Realizing Ks = 0 by using Matrix Converter U1000

Answer 4

It is possible to achieve high harmonic suppression (Ks = 0) without using additional peripheral
equipment (e.g. PWM converter, reactor and high harmonic filter) that was necessary conventionally

by implementing the U1000 matrix converter. This reduces the control panel housing space and the number of wires
to contribute to space saving. Furthermore, it is possible to reduce the surrounding facility power generator and power
capacity in addition to reducing the control panel. This achieves a reduction in total costs.

SYihleis® No High Harmonics

Power Current Waveform Samples Input Current Spectrums Current Distortion | Power factor
° oo
B o :
rive E_ o
. (o] =
without reactor L% E 88% 0.75
TLE ™ oo
523 Fundamental  Harmonics
’ FO¥ wae
° oo
= 5
e AC drive E .
& with DC reactor £LSE 33% 0.9
gg £ °%F o :tw-z‘ﬂ neE
<O undamental )armonics
Fo= Wave
¢ 5 o
kS
| 2
Matrix Converter Ec_ ™ 5 0.98
So= % .
U1000 TE§
TOE M e
LEE 8 | 025 undamental larmonics
Fo= Wave

Guidelines of Harmonics Reduce power
Reduction Clear Conforms to IEEES19 supply capacity

Realization of an All-in-one High Harmonic Measure System
Control Panel Configuration Example

[Conventional Configuration] [U1000 Matrix Converter Configuration]
PWM converter AIC drive
| e
uU1000
Breaker - -
Contactor |

T T
Note:

o —
| | There is no need for :
High harmonic High harmonic AC reactor peripheral equipment for MY @ Gl ot
filter capacitor filter reactor high harmonic measures g manufactur Wiring and area: 400 V
P [¢] and 30 kW example /
Peripheral equi = 65% 70% 19% 43% Efficiency: 400 V and
Requires wide space e D M DINICIS
o required for high
9 harmonic measures

reduction i reduction reduction reduction in EEENIESCIISIY
the installati in the wiring in losses (WEICIEWLIN Cost: 400 V and 45
area costs KW example
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-
Compressor

DRIVE CENTER (INVERTER PLANT)

2-13-1, Nishimiyaichi, Yukuhashi, Fukuoka, 824-8511, Japan
Phone +81-930-25-2548 Fax +81-930-25-3431
http://www.yaskawa.co.jp

YASKAWA ELECTRIC CORPORATION

New Pier Takeshiba South Tower, 1-16-1, Kaigan, Minatoku, Tokyo, 105-6891, Japan
Phone +81-3-5402-4502 Fax +81-3-5402-4580

http://www.yaskawa.co.jp

YASKAWA AMERICA, INC.

2121, Norman Drive South, Waukegan, IL 60085, U.S.A.

Phone +1-800-YASKAWA (927-5292) or +1-847-887-7000 Fax +1-847-887-7310
http://www.yaskawa.com

YASKAWA ELETRICO DO BRASIL LTDA.

777, Avenida Piraporinha, Diadema, Sao Paulo, 09950-000, Brasil
Phone +55-11-3585-1100 Fax +55-11-3585-1187
http://www.yaskawa.com.br

YASKAWA EUROPE GmbH

185, Hauptstrape, Eschborn, 65760, Germany
Phone +49-6196-569-300 Fax +49-6196-569-398
http://www.yaskawa.eu.com

YASKAWA ELECTRIC KOREA CORPORATION

35F, Three IFC, 10 Gukjegeumyung-ro, Yeongdeungpo-gu, Seoul, 07326, Korea
Phone +82-2-784-7844 Fax +82-2-784-8495

http://www.yaskawa.co.kr

YASKAWA ELECTRIC (SINGAPORE) PTE. LTD.

151, Lorong Chuan, #04-02A, New Tech Park 556741, Singapore
Phone +65-6282-3003 Fax +65-6289-3003
http://www.yaskawa.com.sg

YASKAWA ELECTRIC (THAILAND) CO., LTD.

59, 1st-5th Floor, Flourish Building, Soi Ratchadapisek 18, Ratchadapisek Road, Huaykwang, Bangkok 10310, Thailand
Phone: +66-2-017-0099 Fax: +66-2-017-0799

http://www.yaskawa.co.th

PT. YASKAWA ELECTRIC INDONESIA

Secure Building-Gedung B Lantai Dasar & Lantai 1 JI. Raya Protokol Halim Perdanakusuma, Jakarta 13610, Indonesia
Phone +62-21-2982-6470 Fax +62-21-2982-6471

http://www.yaskawa.co.id/

YASKAWA ELETRIC VIETNAM CO., LTD HO CHI MINH OFFICE
Suite 1904A, 19th Floor Centec Tower, 72-74 Nguyen Thi Minh Khai Street, Ward 6, District 3, Ho Chi Minh City, Vietnam
Phone +84-8-3822-8680 Fax +84-8-3822-8780

YASKAWA ELETRIC VIETNAM CO., LTD HA NOI OFFICE
2nd Floor, Somerset Hoa Binh Hanoi, No. 106, Hoang Quoc Viet Street, Cau Giay District, Hanoi, Vietnam
Phone +84-4-3634-3953 Fax +84-4-3654-3954

YASKAWA ELECTRIC (CHINA) CO., LTD.

22F, One Corporate Avenue, No.222, Hubin Road, Shanghai, 200021, China
Phone +86-21-5385-2200 Fax +86-21-5385-3299
http://www.yaskawa.com.cn

YASKAWA ELECTRIC (CHINA) CO., LTD. BEIJING OFFICE
Room 1011, Tower W3 Oriental Plaza, No.1 East Chang An Ave.,

Dong Cheng District, Beijing, 100738, China

Phone +86-10-8518-4086 Fax +86-10-8518-4082

YASKAWA ELECTRIC TAIWAN CORPORATION
9F, 16, Nanking E. Rd., Sec. 3, Taipei, 104, Taiwan

Phone +886-2-2502-5003 Fax +886-2-2505-1280
http://www.yaskawa-taiwan.com.tw

YASKAWA INDIA PRIVATE LIMITED

#17/A, Electronics City, Hosur Road, Bangalore, 560 100 (Karnataka), India
Phone +91-80-4244-1900 Fax +91-80-4244-1901
http://www.yaskawaindia.in

In the event that the end user of this product is to be the military and said product is to
YA I(AWA be employed in any weapons systems or the manufacture thereof, the export will fall
under the relevant regulations as stipulated in the Foreign Exchange and Foreign
Trade Regulations. Therefore, be sure to follow all procedures and submit all relevant
YASKAWA ELECTRIC CORPORATION documentation according to any and all rules, regulations and laws that may apply.
Specifications are subject to change without notice for ongoing product modifications
and improvements.
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