Source:JASE-W Japanese Smart Energy Products & Technologies
https://www.jase-w.eccj.or.jp/technologies/index.html

F-94 Keywords Y3 Equipment or Facility ‘ Z4 Power ’ E29 electrical machinery

TMEIC Corporation

IGBT Rectifier for Hydrogen Production

B Standardized development of the IGBT rectifier for hydrogen production has been completed and the products
released
B Features
e Free of harmonic waves
The amount of harmonic current generated is

Comparison between the thyristor system
and the IGBT system

significantly reduced through the incorporation gt rectifier
of the PWM converter circuit. for hydrogen
production Thyristor IGBT

Main circuit
configuration

Expensive harmonic filters and highly special-
ized harmonic engineering, such as harmonic
analyses, are not required.

e Low direct current ripple
The amount of direct current ripple (pulsation) is
significantly reduced, through the implementa-
tion of the IGBT chopper circuit.
The impact on the electrolytic cell by the ripples is minimized.

e High power factor
Operation with a power factor of 99% or higher is possible, irrespective of the operating point, through the
utilization of a PWM converter.
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e High power factor
High efficiency is attained through the incorporation
of high-performance IGBT elements and with the
cutting-edge main circuit control technology.
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55 Issues relating to power quality, such as power
: : —f = factor and harmonics, are important topics that can
ransformer: 2 windings (standard): Multifunctional (optional) . .

o potentially lead to unexpected project delays and
cost increases in green hydrogen projects.

Our IGBT rectifiers achieve power factor improve-

PMW converter: Achieves operation with high power factor and
reactive power control, without high frequency
IGBT chopper:  Achieves low DC ripple

+ No high-frequency filters required (no harmonic

+ Harmonic filters and harmonic engineering are required. O
engineering required)

+ Capacitors for power factor compensation are required

+ Ifthe short-circuit capacity on the system side is small,
voltage fluctuations may increase and pose a risk of
discontinued operation.

+ Special transformers for rectifiers are required.

» Large DC reactors are required.

+ No capacitor required for guaranteed power factor

+ Stabilization of grid voltage through reactive power
control function; operation possible even with small grid
short-circuit capacity

+No special transformers required for rectifiers

+No large DC reactors required

ments and harmonic suppression at a high level.
These contribute to the success of projects, by
reducing the risks of project delays and additional

costs.

Overview & Principles

B Standardized development of IGBT rectifier, for hydrogen production, has been completed and the products
released

The product lineup includes three products, Type 11, Type 12 and Type 22. The modular design is utilized, with the

number of the PWM converters and IGBT chopper units adjusted, to respond to voltages and current ratings of various

electrolytic devices (such as alkali, PEM, SOEC and the like).

PWM IGBT converters: Technologies incorporated with the PV-PCS are applied

IGBT choppers: Technologies implemented with the UPS are applied

@ Basic circuit configuration _Standard specifications

Type 11 Type 12 Type 22
AC input specifications 50/ 60Hz, AC 420V / 440V +/- 10%
Electrolysis Direct current output voltage DC 100-7:
cell i system PWM (IGBT) converter + IGBT chopper
Power factor 0.99 or higher
Harmonic wave Harmonic quidelines, compliant with IEEE 519
converter chopper Direct current ripple 5% (rms) or less (at rated point)
Control system Constant current control
T V¥ PWM converter Cooling system Main circuit elements: water cooling; other main circuit air-cooling
Ambient 5~40°C
AC filter Alternating current is converted to direct Humidity 85% or below (no

current with the PWM (pulse width ﬁ“g::ﬁ‘:ﬁon — . 1000m 31"“ below .

mOdma"on) System' PWM converter panels - number of panels 1 2 2

V IGBT chopper IGBT chopper panels — number of panels 1800KW 1800KW. 3600kW
DC output capacity 3.75kA 7.5kA 7.5kA

Three-phase 200 VAC

old air fan Three-phase 200 VAC

Pure water cooling system _Single-phase 200 VAC (UPS) Single-ph:
Control circuit

The IGBT (insulated gate bipolar DC output current (maximum
transistor) is used as a main circuit

element to control direct current voltage.

Three-phase 200 VAC Three-phase 200 VAC
Three-phase 200 VAC Three-phase 200 VAC
200 VAC (UPS) igle-phase 200 VAC (UPS)

Auxiliary power supply
(please provide)




Energy-Saving Effects & Special Remarks m

B Special Notes
TMEIC provides various solutions that are intended for realizing a hydrogen society.

Solutions necessary for a carbon neutral society are also offered, aside from IGBT rectifiers, for the manufacture of hydro-
gen.

SOLAR WARE power conditioner Large-scale battery storage system TMBCS
for solar power generation [ ==

"TMEIC has an extnsve track record as a system

f ‘The IGBT rectifiers for hydrogen production from TMEIC The motors for the hydrogen compressor from
== integrator for large-scale siorage bttery systems, 1 TMEIC offer a broad range of optons, from smail
LBIETEE e el el domestall and intematonaly angng n e e D e 5710 cass s o rge i ol xcesd 10
dlass highly effcient 50GW-class photovolaic confbutions from the efecv use f renewable B e oo ot MW, ofering he opimum fi o hycrogen
power conditioners, domestic and ‘energy to the adjustment and stabilization of —— electrolytc cells and impact on the power system. with a variety of pr
internationally, contributing to the sustainable ‘supply and demand for power. that range from standard to customized models.

expansion of renewable energy.

Green hydrogen production

[

Energy management systems

Energy management systems from TMEIC achieves
THEC ofers sysie negratons ot are

optimally suited for all power supply systems,
ranging fom te 300 KV cass 10 ow
volage das, excuding poer tansmission
and distributon systems, based on their
abundant rack rcors, domesicaly in
Japan, as wel as intemationally.

gy manag ystems for
green hydrogen, ranging from energy

management fo syslem power, solar
enerqy generation and storage battery
systems, as well as manufacluring and
supply management of hydrogen from
waler electrolysis uns.

Large motors and drive systems .. »

Large motors and drive system
technologies from TMEIC can be

Ammonia tilization

Reactive power compensator Super premium efficiency

motors IE4/IE5 The product e of turbine

“The super premium effiency moors rom THEIC do 1 1 generatorsfom THEIC range up to &
ot use permanent magnets (o achieve the IE4TES : he 170 MVA class, which can be b
effiency, heraby oferng asuperorcost applied 10 a broad range of pover

rmance, while achieving the highest standard of p generations, excluding commercial
energy savings i he wori. hermal povier generation

Turbine generators

Reactive power compensators from
TMEIC compensate for voliage
fluctuations, caused by renewable
energy generation, effciently utiize
green power and conlribute (o ca
neutraliy.

applied o al aspects of hydrogen
*producton’, ransportation and
storage", as well as “use” and
conirbufes {o achieving a clean
hydrogen society.

Track Record or Implementation Plans

The year 2030 has been set as the year to establish the first targets of carbon neutral measures in principal countries and
regions, while the target for hydrogen related measures of principal countries is also set for the year 2030. The water
electrolysis market is in its early stage (demonstration phase) however, it is expected to grow rapidly in the future.

We are capable of responding to mass production requirements, once the water electrolysis market grows rapidly, since
we have the world’s top class manufacturing capabilities utilizing power electronics technologies.

Contact: TMEIC Corporation
Tokyo Square Garden, 3-1-1 Kyobashi, Chuo-ku, Tokyo 104-003
URL: https://www.tmeic.co.jp/




