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Energy Savings through Regeneration

Efficient Energy Usage

A braking resistor converts the energy as heat; however the regenerative energy can be returned to the
power supply to save energy.

Braking Resistor Configuration U1000 Matrix

Motoring energy Motoring energy

H@

AC drive . =l
Power Regenerative Motor Power Motor
Supply energy Supply . !

Power regeneration is

possible with just this one unit!
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Wasteful! Braking resistor
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Energy Savings through Regeneration

[Example: Energy Savings through Regeneration]

m Operation Cycle

Speed

Power

You Can Save This Much!

Annual Power Consumption

Standard Drive w/Brake Resistor: 10,150kWh
U1000 : 4,700kWh

17

Reduction
@ 5,450 kWh

Regenerative

energy is
used rather
Annual Cost of Power than being
Standard Drive w/Brake Resistor: $2,030 d'scz"d'sg as
eat!

U1000 : $ 940

Reduction
$1,090
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Low Surge Characteristics

Motor terminal
voltage
(2ms/div)

Motor terminal |, .
voltage b Rian ol it :
(50us/div)

'Sténd-ard. dr'ive' T | Matrix-cbnvertér |
2 level control (during 3-level)

Average surge value = 0.69 x Standard drive
Maximum surge value = 1.0 x Standard drive
Minimum surge value = 0.5 x Standard drive
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Low Surge Characteristics
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Each output phase is generated by switching
between all 3 input phases.

3 levels are always being produced, but 1st step (e,)
varies between 50% and 100% magnitude
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Electromagnetic Noise
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Regenerative Application Comparison

Harmonic countermeasure components; such as, input AC reactors, harmonic filter
reactors, and capacitors, are not necessary, which helps you save wiring, space, and

energy costs.

-ive Configuration
T Reduced Wiring70%

6) - '?; = (20 — 6)

Power Supply I AC reactor
==
S —a

" Reactor for 6 5
. . _ o
LL i Harmonic Filter AC drive Reduced Size )0
[ Power
Capacitor for Regenerative
Harmonic Filter Converter

Reduced Weight 81 %

' 1=
S 1
— Less Power1 9%
= ,

Power Supply
less power loss *Example for 480 V 30 kW

U1000



% YASKAWA —

Regenerative Application Comparison

[Control Panel Configuration Example] Unit : in How's This for Compact!

Regenerative converter and AC drive (250 HP) U1000 (250 HP)

A
MCCB
[ Power MCCB
Regenerative
Converter AC drive U1000
Matrix Drive
>
Capacitor for
Harmonic
Filter Reactor for :
Harmonic — AFootpr|1n/t2
i — rox. ——
Filter AC — PP —
reactor —
\ 4
<€ > € > <€ >

71 48 57
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Low Harmonics Application Comparison

Compared with 18P individual components, installation space and weight will decrease.
In addition, wiring also decreases from 25 to 6 wires.

18P System with Standard Drive 8P Autotransiormer Vode
: @ m Standard drive

AL Lk
| . e

AT

Additional components Input

AC reactor W ;
are needed for an 18P :
1[ 2
system. @J : % :

- Input AC reactor Monir
- 18P Autotransformer
- Diode Module

m
£

A
1

i

X The space for standard drive doesn’t include the space for installation,

which means installation space needs wider than actual space.
U1000 Matrix Drive )

The function of converter and inverter

o & 76%
is combined. '

0 | reduction in
wiring

An EMC noise filter (option) can
be built-in.
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Low Harmonics Application Comparison

[Control Panel Configuration Example]

18 Pulse Drives System (250 HP) U1000 (250 HP)

A
MCCB
Fusing
AC drive u1000
Matrix Drive
c
- 18 Pulse
© Rectifier
—— ——
——— ———
18 Pulse —— I:IIZI
Transformer
4
<€ > <€ . >
57 in

70in
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Power Range

U1000 Viatrix Drive

|
LB YASHAWA
= WD)

i
i]

240 Volt Class

480 Volt Class

0 50 100 150 200 250 300
kW

* Future 480V models being investigated
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Control for Today’s and Tomorrow’s Motor Technologies

Surface Interior
Induction Permanent Permanent
Motors Magnet Magnet

(SPM) Motors (IPM) Motors




