
Est.1968 

Power Quality and Control Solutions  



 

Thycon is an Australian engineering company with extensive experience in developing and 

manufacturing power conversion systems. 

Our success is due to the simplicity of our designs, the ruggedness of our products, and their 

extraordinarily long service life – frequently 20-30 years. 

Today, power losses from Thycon converters are half those generated by conventional, cutting edge 

conversion technology. Our advanced products are entirely Australian designed and developed on 

the basis of detailed conversion know-how gained from industry experience since 1968. 
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Company Profile 



Australia’s foremost manufacturer of power 
conversion products 
Thycon is Australia’s leading manufacturer of power 
quality and conversion solutions for the industrial, 
resource and commercial sectors. 

Since the company’s foundation in 1968, our product 
line has grown steadily in response to technical 
advances and market needs. Today, it encompasses 
variable speed drives, voltage and current regulated 
static power supplies, airfield lighting regulators, 
cyclo-converters, line conditioners, high-current 
rectifiers, inverters, uninterruptible power supplies, 
static frequency converters, active voltage regulators, 
active power factor regulators, active harmonic 
regulators and more. 

Diverse customer sectors 
These products have been supplied to most 
government departments and blue chip commercial 
and industrial companies throughout Australia. They 
have been used to supply and protect applications 
as diverse as computer networks, newspaper 
presses, manufacturing machines, stadium lighting, 
airfield lighting, commercial and defence aircraft, 
motors, anodising plants and rotary and static 
frequency loads. 

A cross-section of our customer sectors include: 
government departments and agencies 
banking and finance 
commerce 
manufacturing 

Australia’s leading manufacturer of power 
quality and conversion solutions for the 
industrial, resource and commercial 
sectors. 

airports 
mining 
aviation 
process control 
telecommunications 
metal finishing 
power distribution 

A growing international reputation 
The Thycon reputation for robust, long life, quality 
equipment is well established in Australia where 
many products are still in operation after more than 
30 years of service. In recent years we have also 
earned international recognition in the form of 
multimillion dollar contracts with Northrop Grumman 
Corporation (USA) and authorisation by the US 
Department of Defence to collaborate in the design, 
manufacture and testing of radar power supply 
requirements for the Wedgetail (Australia) Multirole 
Electronically Scanned Array (MESA) Radar Program, 
and Peace Eagle (Turkey) MESA Radar Program. The 
MESA Radar is the next-generation replacement for 
the Airborne Early Warning and Control (AEW&C) 
program that Northrop Grumman is manufacturing 
under contract for Boeing. 
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Servogor multichannel recorderEGW deionised water cooling system 

Tireless in maintaining our good record and pushing 
forward our international successes, we have 
substantial ongoing investment in research and have 
extended our production and service facilities to 
include transformer manufacturing, clean room 
environments, semiconductor component testing, 
infrared thermal scanning and power quality and 
harmonic monitoring. 

Certification to quality management standard ISO 
9001:2008, and careful selection and training of our 
people, rounds out our approach to building an 
innovative and expert company that can meet ever-
changing market demands. 

Designed for Australian conditions 
Thycon products are designed and developed to 
handle conditions in Australia, where robustness, 
reliability and efficiency are imperative. We do not 
badge generic overseas products or rely on foreign 
engineering expertise when tackling complex local 
power issues. 

Where appropriate, key components of every product 
are sourced from local suppliers. This ensures that 

We do not badge generic overseas products 

or rely on foreign engineering expertise .... 

we retain full control when designing, manufacturing 
and servicing our products. Keeping our engineering 
expertise local means we can tailor our power quality 
and conversion solutions to customers’ needs more 
effectively and resolve issues without waiting on 
advice or supply from overseas. 

Ongoing research and development 
That many Thycon systems are still in operation after 
30 years of service gives us no cause for complacency. 
We insist on staying ahead by investing over 10 
percent of our total revenue in research and 
development. 

New technologies are constantly being examined to 
update and improve products and manufacturing 
techniques and we offer excellent facilities for design 
and development, including simulation and modelling 
software, CAD systems, dedicated test bays and 
testing instrumentation. 
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ISO 9001:1994 certification ISO 9001:2000 certification 

Quality and Reliability 

Quality assurance and quality manufacturing 
Quality assurance is intrinsic to Thycon. We conform 
to ISO 9001:2008 standards in our manufacturing 
processes and overall company operation. 

Our management system has been defined by 
experienced personnel who develop, implement 
and monitor quality assurance procedures. Thycon 
production areas are clean room environments 
subject to temperature, humidity and dust monitoring 
and control. The same rigour is applied to the 
monitoring of materials and services provided by 
suppliers so that these also meet our quality system 
standards. 

An experienced and expert Project Management 
team manages the installation of both standard 
products and special systems. Subcontractor 
arrangements, specification conformances and 
programmed deadlines are carefully controlled. 

Customer satisfaction is our primary objective. 
Delivering the right products at the right price and on 
time is the way we achieve it. 

Quality approach 
Excellence in design, development, manufacture, 
installation, commissioning, service and maintenance 
of power quality and control products can only be 
based on a commitment to continuous improvement. 
Our aim is to achieve the highest level of product 
quality, reliability and safety, but we also know that 
this must be achieved at the lowest practicable 
cost. 

Quality systems 
We back up this approach by implementing quality 
management systems that comply with the 
requirements of ISO 9001:2008. 

Thycon products are designed, manufactured and 
maintained to AS3901, ISO 9001 and power 
automation standards to ensure consistently high-
levels of service and support. 

Ingenuity, innovation and customer-focus are therefore 
embedded in our policies and procedures. They allow 
us to foresee and react quickly to the changing needs 
of industry. 

7 



     
         
      

    
 
 
  

  

        

 
 
 
 
 
 
 
 
      

 
   

 
 

             
 

         
 

                
       

 
     

 
 

    

Bifilar transformer foil and strip winding machine 

Comprehensive testing facilities 
Product testing is intensive and encompasses 
individual modules as well as the final product. It is 
supported by an exceptional range of manufacturing 
and testing equipment, which includes: 
  deionised/EGW water cooling systems 
  PCB component mounting equipment 
  transformer steel cutting and punching machines 
  unicore high-efficiency transformer steel bending 
and cutting machines 

  foil and strip winding machines for manufacturing 
transformer coils 

  foil and strip winding machines for manufacturing 
inductor coils 

  transformer vacuum/impregnation systems 
  automated digital testers 
  automated electronic card testing facilities 
  automated product testing facilities 
  Tektronix digital oscilloscopes 
  LEM thyristometer test equipment 
  ABB thyristor test equipment 
  Voltech harmonic voltage and current analysers 
  ABB Servogors for multi-channel recording of 
voltage and current waveforms 

  NORMA Power Analysers 
  comprehensive test facilities, up to 10MVA of 
testing capacity 

Product testing is intensive and 
encompasses individual modules as well 
as the final product. 

Quality suppliers 
Our suppliers are an integral part of our business. 
Where we can, we source our components and 
materials from Australian suppliers that we know 
and trust. 

All suppliers are selected for their ability to satisfy 
our specific requirements and meet our quality 
system objectives. 

Quality people 
In the end, no quality is possible without the 
right people to carry through on the program. 
Everyone, from administrative staff to expert engineers, 
is committed to constant improvement. This 
commitment is backed by intensive training and 
education within an environment of trust, respect, 
participation and recognition. 
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Clean room production environment 

Our primary focus… Customer 

Satisfaction 

Thycon’s continuing success would be 
impossible without scrupulous attention to our 
customers’ needs. 

Like all Australian-owned manufacturing companies 
we are up against fierce international competition. 
Rather than offering best-fit generic solutions, we 
choose to meet that competition by giving our 
customers exactly what they want. 

This policy applies as much to the design, 
development and manufacture of our equipment as 
to the support services we offer to maintain its high 
performance and extend its lifetime. Thycon’s 
dedicated customer support services include 
preventive maintenance, round-the-clock remedial 
service, direct tele-monitoring, customer training 
programs and engineering advisory services. 

Australia-wide customer sales and support 
Offices in Melbourne, Sydney, Canberra and Perth 
ably support customers in need of a fast, flexible and 
competent response. 

Thycon offers tailored maintenance programs to 
sustain the performance and increase the lifespan 
of your equipment. The programs can include 

... 20-year life and support 

24-hour remedial service and support and a direct 
tele-monitoring facility to interrogate equipment 
performance remotely. Critical alarms are 
automatically transmitted to our service computer, 
thereby reducing service time and cost. A monthly 
report, detailing operational statistics, is available to 
keep customers up to date with their equipment 
performance. 

24-hour, 365-day support 
Full telephone engineering support and advice is 
available to customers 24 hours a day, 365 days a 
year on the Thycon Technical Support Line. 

This service is available free to customers covered by 
warranty or a maintenance agreement. Clients 
without an agreement receive assistance for a fee. 

20-year life and support 
Thycon products are manufactured for a 20-year 
lifespan. We have stocking strategies in place to 
maintain adequate stock levels of all components 
and spare parts well into the future. 

Technical support and spare parts are readily 
available from sales and service centres throughout 
Australia. This ensures minimal delay in meeting your 
service requirements. 
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Car manufacture 

Industry standard components 
Thycon equipment uses industry standard 
components available from multiple manufacturers 
so that spare parts can be sourced readily at 
lower cost. 

To minimise MTTR for older equipment, we 
recommend that clients keep a stock of critical 
spares on site. Thycon can advise you which 
to stock. 

Extended warranty options 
A lifetime extended warranty option maximises your 
investment opportunity and gives you the confidence 
of knowing your parts and labour cost will be covered 
totally for the period. 

Warranty extensions covering parts and labour are 
available for new equipment installations. Contact 
Thycon for further information. 

Customer training programmes 
Detailed operation and service documentation 
and customer training programs provide your 
technical staff with a thorough understanding of their 
Thycon equipment. 

Thycon engineers and project managers 
are able to investigate your site conditions 
and offer advice and recommendations 
based on expert resources and years of 
company experience. 

The training programs can be held at our facilities in 
Melbourne, or on site, and cover basic theory, 
routine operation, maintenance, fault diagnosis and 
emergency shutdown. 

Thycon engineers and project managers are able to 
investigate your site conditions and offer advice and 
recommendations based on expert resources and 
years of company experience. 

Qualified personnel will supervise the delivery, 
installation and commissioning of all Thycon 
equipment. 
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Australian defence 

Thycon Product Applications 
For 40 years, Thycon has provided Australian 
companies with power quality and control products 
for a range of applications. Our products represent 
solutions to: 
  power quality issues such as voltage surges, 
sags, spikes, flicker, brownouts and blackouts; 
low power factor; high harmonics and 
severe notching 

  power control requirements such as voltage, current 
and frequency conversion; power rectification, 
power inversion and high speed switching 

Power quality applications 
  Power protection for areas and facilities susceptible 
to voltage surges, sags, flicker, fluctuation, 
brownouts, blackouts, notching such as: 

 computer equipment 
 security systems 
 emergency lighting 
 fire alarms 
 critical instrumentation 
 factory automation 
 power and energy saving 

Power quality products 
  Uninterruptible power supplies 
  Static switches and interrupters 
  Triplen harmonic eliminators 
  Active harmonic filters 
  Active power factor regulators 
  Active voltage regulators 
  Battery data loggers 
  Triplen Power Distribution Units 
  Multi Circuit Monitoring Systems 
  Remote supervision software 

Power control products and applications 
High power rectifiers for 

  DC arc furnaces 
  electro-winning 
  electroplating 
  steel hardening 
  aluminium anodising 
  smelting 
  traction systems 

Static frequency converters for 
  50/60 Hz for ships and dock yards 
  50/400 Hz for aircraft 
  building and factory power supplies 
  power distribution 

Constant current regulators 
  constant current applications 
  airfield lighting 

Static inverters 
  DC/AC inversion to any voltage and frequency 

DC intertie 
  allows connection of networks with different 
voltage, current or frequency and current control in 
both directions 

Cycloconverters 
  AC motors 
  AC traction motors 
  locomotive 
  steel and paper mills 
  rubber mixers 

Solid State Breakers 
High speed Electronic Fuses 
Solar Inverters 
Peak Lopping Inverters 
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Power Quality 

Static transfer switch 
  three-phase static switches 
  ratings: 100 - 3000A 

Triplen transformer 
  3rd harmonic elimination transformer 
  ratings: 10kVA - 2MVA 

Triplen static transfer switch 
  static transfer switch with 3rd harmonic elimination 
transformer 

  ratings: 100 - 3000A 

Active power factor regulator 
  user-settable active power factor regulation 
  ratings: 100kVAr - 10MVAr 

Active voltage regulator 
  lowpass filter and voltage regulator 
  ratings: 100kVAr - 10MVAr 
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Supply 1 

Supply 2 

Load 

Power flow 

Supply 1 

Supply 2 

Load 

Power flow 

Peak lopping inverters 
  battery storage of low cost energy and 
network injection during peak demand 

  ratings: 1 - 10MVA 

UPS - double conversion 
  optional active power factor regulation 
and harmonic filtering of supply 

  output distortion <1% 
  ratings: 10kVA - 10MVA 

UPS - line interactive 
  active power factor regulation and 
harmonic filtering of supply 

 output distortion <1% 
  ratings: 10kVA - 10MVA 
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Power Control 

Constant current regulators 
  sinusoidal output current 
  optional supply power factor >0.95 
at all intensities 

  ratings: 3kW - 100kW 

Supply Load
Power flow Static frequency conversion 

and no-break power 
  frequency converters 50/60 Hz, 50/400 Hz 
  optional active power factor regulation and 
harmonic filtering of supply 

  ratings: 10kVA - 10MVA 

Power flow 
Current inter-tie 

Net A  Net B   asynchronous voltage and/or frequency link 
  ratings: 1 - 10MVA 
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High-current rectifiers 
  optional active power factor regulation and 
harmonic filtering of supply 

  rating: 5kA - 50kA 

DC drives 

  rating: 10kVA - 10MVA 

24-hour services 
  power quality and control system advisory 
services 

  extended warranty 
  preventive maintenance 
  remote monitoring 
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Services and Refurbishment Options 



Introduction 
Thycon offers expert services to maintain and 
upgrade our products and to address any other 
power quality and power control needs you 
may have. 
Key services include: 
 preventive maintenance / extended warranty 
 refurbishment and upgrade programmes 
 remedial service 
 engineering services 

Adaptable to customer needs 
Local design and manufacture means we can modify 
our products to meet specific customer requirements 
quickly and efficiently. Modifications can be made 
during production or on site as required. 

Preventive maintenance services 
The most effective method of ensuring product 
reliability is through regular preventive maintenance. 
Thycon offer several levels of preventive maintenance 
cover backed by an online service programme that 
permits inspection without interfering with the 
equipment’s normal operation. 

Refurbishment and upgrade programmes 
Thycon equipment is built to last and many of our 
field units have exceeded 20 years of continuous 
service. As technology advances we are able to 
incorporate innovative solutions to improve the 
performance and capabilities of underlying proven 
systems. 

Refurbishment programmes allow us to incorporate 
new technologies and to address issues of component 
obsolescence without the costs associated with a 
total equipment replacement. 

Easy upgrades through modular design 
Upgrades of Thycon products such as transformer 
input isolation, input harmonic filtering, input power 
factor correction and 12 or 24 pulse operation are 
easy and cost-effective due to their modular design. 
Upgrade modules can be incorporated without major 
re-working of or disruption to existing installations. 

As we evaluate and improve our product range we 
take great care to ensure that all current models are 
backward compatible. This means customers can 
enjoy the advantages of technological improvements 
as soon as they become available. 

Remedial service 
Remedial service is available 24 hours a day, 365 
days a year. Thycon engineers, with priority access 
to genuine replacement parts, are available Australia-
wide to ensure prompt and effective service. 

Engineering services 
For nearly 40 years Thycon has provided Australian 
companies with engineering advice on and 
solutions to: 
 power quality issues such as voltage surges, sags, 
spikes, flicker, brownouts and blackouts; low 
power factor; high harmonics and severe notching 

 power control requirements such as voltage, 
current and frequency conversion; power 
rectification and power inversion 

We are experts in providing answers to power 
factor and harmonic issues. Thycon Engineering 
Services can perform a detailed analysis of your site 
power situation and remedy any problem with 
practical and economical solutions. 
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Preventive Maintenance Services 

Preventive maintenance services 
Thycon delivers two levels of preventive maintenance 
service via a variety of programmes to suit your 
specific needs. 

Online service 
Our Online Service is based on the recognition that 
shutting down a customer’s system is rarely a 
simple matter. 

Incorporating a web server into your system allows 
you to interrogate your equipment using web-based 
software via your intranet. Your Thycon product can 
then automatically notify Thycon via email of any 
critical alarm. 

A fast response is guaranteed by our 24-hour 
emergency escalation service, which allows us to 
inspect your system without interfering with its 
normal operation. We can interrogate the equipment's 
past and present performance, operating parameters 
and battery condition and provide a detailed report of 
our findings. 

Regular remote Internet interrogation can also be 
included with your maintenance agreement and 
enables Thycon to provide secure, non-intrusive 
feedback on the state of your system. 

Offline service 
The Thycon Offline service is a more intrusive 
examination and involves the complete shutdown of 
the equipment. 

We verify the power, control and alarm systems and 
perform mains failure simulations and battery 
discharge tests for UPS applications. A final report 
summarises the findings, raises matters of concern 
and makes upgrade recommendations. 

Preventive maintenance programmes 
Thycon offer different levels of preventive maintenance 
cover: 
  Basic 
  Standard 
 Extended Warranty 

Each uses a combination of online and offline 
services. 

Basic maintenance 
This agreement incorporates: 
  a set number of service visits based on the 

equipment type, age and environment 
 24-hour priority emergency telephone support 
 optional remote monitoring and interrogation 

Standard maintenance 
An extension of the Basic programme, it provides: 
  a set number of service visits based on the 

equipment type, age and environment 
 24-hour priority emergency telephone support 
 optional remote monitoring and interrogation 
  24-hour remedial labour in the event of 

a breakdown 

Extended warranty maintenance 
Our highest level of maintenance cover can provide  
lifetime warranty of the Thycon product.  
It includes:  
  a set number of service visits based on the 

equipment type, age and environment 
 24-hour priority emergency telephone support 
 optional remote monitoring and interrogation 
  24-hour remedial labour in the event of 

a breakdown 
  software updates 
  parts (excluding batteries) 
  consulting services 
  training of site technical staff 
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MPU Upgrade/Refurbishment Options  

Introduction 
The Thycon MPU series of UPS equipment was first 
released in late 1989. Continuous innovation and 
technological advancement have provided 
considerable performance improvements over the 
original design. Many of these systems have been in 
service for 10 to 15 years and a number of upgrade 
options are now available to enhance their operation. 

CPU software/firmware upgrade 
A software upgrade is simple to perform and can 
substantially improve system performance. For 
equipment still running on original software, Thycon 
actively reviews and improves code to address minor 
issues and add to functionality. Many older UPS units 
are likely to be running slow processors. Upgrading 
to a faster, modern processor also provides significant 
performance benefits. 

CPU battery 
The CPU battery backs up the RAM on the CPU 
card. Over time these batteries deteriorate to a point 
that suspect behaviour can occur. Replacement of 
the battery is a simple task and may provide a 
substantial performance improvement. 

Cooling fans 
Cooling fans have a design life of 5 years. Periodic 
replacement of the fans is therefore recommended. 

Circuit breakers/switchgear 
Some circuit breakers and switchgear installed in 
older systems are no longer manufactured. Thycon 
can retrofit modern switchgear to replace these 
units. Customers in this situation can purchase a 
retrofit kit or spare circuit breaker to reduce MTTR 
should the need arise. 

Improved output harmonic distortion 
Modifications to the control and power circuit can 
improve the output waveform quality of the UPS 
supply. Thycon can achieve distortion levels as low 
as 3.5% by modifying older equipment. 

Converter bridge refurbishment 
Over time, components subject to heat, thermal 
expansion and contraction and mechanical vibration 
can deteriorate. Thycon’s preventive replacement 
programme addresses this situation by ensuring that 
electronics and protective RC snubber networks are 
easily upgraded. 

Static interrupter 
Installation of a static interrupter ensures that the 
UPS inverter can be isolated from the load within 
microseconds of a fault being detected. 

Active power factor and harmonic correction 
It is now known that power factor correction can 
realise significant cost savings. Thycon has a range 
of active power factor equipment that provides 
precise, dynamic correction of the power factor 
without the coarse correction utilised in simple 
switched capacitor arrangements. 

A Thycon Active Power Factor Regulator (APR) can 
be connected to existing Thycon equipment or 
installed alone to improve power factor, current 
distortion and overall total harmonic voltage distortion 
of the supply. 

Parallel UPS electronics upgrade 
All MPU equipment can be upgraded to enable 
parallel operation with a second UPS unit. Fibre optic 
communications are used to isolate the two units 
from each other and provide maximum redundancy. 

Thycon power system monitor 
Including a Thycon Internet server in your MPU UPS 
system, allows your equipment to be monitored over 
a TCP/IP network using web browser software. The 
UPS can then notify users automatically of changes 
via email and provide simultaneous support for the 
high-level MODBUS communications protocol used 
in many building monitoring systems. 
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HPU Upgrade/Refurbishment Options  
Introduction 
Thycon manufactured HPU UPS units until late 1991 
when they were superseded by the MPU range. 

Designed with quality and reliability foremost in mind, 
almost all components in the series are over-
engineered with a huge built-in tolerance margin. As 
a result, most of the equipment has a potential 
service life well in excess of 20 years. 

Since HPU production ceased Thycon has received 
requests from many clients wishing to upgrade and 
refurbish their systems to ensure optimal service 
beyond the initial 15 years or to provide additional 
features and capabilities not present in the original. 

Upgrade or refurbishment of the HPUs can involve 
any of the following. 

Digital MOS card upgrade 
The digital MOS card was developed to replace the 
old analog MOS card and to provide superior 
synchronisation of the UPS inverter to the bypass 
supply and greater immunity to noise. 

MPU PLC card upgrade 
A new PLC offers superior accuracy in the firing 
signals sent to the frequency converter bridges and 
can be especially important when addressing 
disturbances in the UPS output. 

The new PLC card also permits the UPS, in 
conjunction with modifications to the power circuit, 
to implement 12-pulse output waveforms. This 
produces dramatically lower harmonic distortion and 
a much purer sinusoidal output voltage waveform. 

Software upgrade 
A software upgrade is simple to perform and can 
substantially improve system performance. For 
equipment still running on original software, Thycon 
actively reviews and improves code to address minor 
issues and to add to functionality. 

CPU battery 
The CPU battery backs up the RAM on the CPU 
card. Over time, these batteries deteriorate to a point 
that suspect behaviour can occur. Replacement of 
the battery is a simple task and may provide a 
substantial performance improvement. 

Firing cards 
A number of improvements made to the original 
converter firing cards means that they can now 
support the changes that have occurred over the last 
20 years in electrical requirements for thyristors. 

Converter bridges refurbishment 
Older thyristors may degrade over time due to 
imperfections in the original manufacturing process 
or thermal expansion and contraction and mechanical 
vibration. In the long term, these factors may impact 
on the operation of the UPS. Replacing these with 
modern thyristors, which are much improved in 
manufacture and design, eliminates these concerns. 

Commutation chokes 
Variations in thyristor characteristics has often led to 
variations in commutation chokes requirements over 
the years. In older units, delamination of the 
commutation choke cores can cause greater noise 
and reduce their usefulness. Investigation of the 
existing chokes is needed to confirm whether modern 
thyristors can be used. 

Enhanced static switch fault capability 
In the event of a downstream load fault the UPS 
transfers the load to static bypass. During this 
operation, the load is dependent on the operation of 
the static switch. If the load fault activates the 
protection around the static switch, a loss of output 
may result. The possibility of this arising can be 
reduced by implementing changes to the power 
circuit such as by installing special current limiting 
inductors and surge suppression around the 
static switch. 

Commutation choke 
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Fully rated static switch 
During the transfer between UPS internal bypass and 
UPS inverter supply, the load is supported by a 
short-term rated static switch. The switch is designed 
to carry the load in the period during which both the 
inverter and bypass supply circuit breakers are open. 

By upgrading your existing short-term rated static 
switch to a fully rated version, you eliminate the 
possibility of a circuit breaker failure affecting the 
availability of supply to the critical load. 

Static interrupter 
Installation of a static interrupter ensures that the 
UPS inverter can be isolated from the load within 
microseconds of a fault being detected. 

Removal of MC5 contactor module 
The MC5 contactor module was installed in many 
HPU Series units to allow complete isolation of the 
static switch without removing power to the UPS 
unit. This capability is no longer deemed necessary, 
especially as it reduces the overall reliability of the 
unit. We recommend its removal to simplify UPS 
operation and to improve the reliability of the 
equipment. 

Optical isolation of communications bus 
HPU NBPS/Static Switch systems communicate via 
a direct electrical connection between each NBPS 
module and the static switch. By incorporating 
optical isolation over the communications bus, a 
power surge affecting the electronics of one module 
cannot damage other equipment on the 
communications bus. It also improves noise immunity 
from outside sources. 

Active power factor correction 
It is now known that power factor correction can 
realise significant cost savings. Thycon has a range 
of active power factor equipment that provides 
precise, dynamic correction of the power factor 
without the coarse correction utilised in simple 
switched capacitor arrangements. 

A Thycon Active Power Factor Regulator (APR) can be 
connected to existing Thycon equipment or installed 
alone to improve power factor, current distortion and 
overall total harmonic voltage distortion of the supply. 

MPX electronics upgrade 
Thycon can totally replace the electronics of the HPU 
Series with current MPX technology. 

This requires a major rebuild of the UPS, which can 
be done onsite or at our Melbourne factory, but it 
gives you all the advantages and features of a new 
system without the expense of buying one. 

For example, it: 
  guarantees compatibility with currently 
manufactured components 

  eliminates problems with obsolete components 
and availability of replacement parts 

  implements all performance improvements in 
currently manufactured systems 

  allows remote monitoring of the UPS over the local 
TCP/IP network or Internet 

  eliminates all potential problems associated with 
age-related degradation of electronic components 

  allows individual units to be paralleled in the future 
if required 

Upgrade electronics  Upgrade electronics 
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Voltage-free contacts 
All Thycon products are provided with a standard single 
voltage-free summary alarm relay that activates 
whenever an alarm condition occurs. You can monitor 
the relay, which is rated to 240V/1A, using either 
normally open or normally closed contacts. 

External alarms card 
This optional feature provides eight dedicated relay 
outputs for external, low-level, voltage-free monitoring 
of any Thycon product. 

Alarms for UPS, for example, include: 
new 
summary 
ambient over-temperature 
overload 
battery discharging 
input supply fail 
battery low 
offline 

Additional external alarm cards can be installed if 
separate monitoring systems are to be used. A normally 
open and normally closed contact is available for each 
alarm status. Each relay is rated to 240V/1A. 

Remote LED panel 
This panel utilises external alarm cards to provide visual 
and audible alarms at a location remote to the Thycon 
system. It includes Audible Cancel and Alarms Test 
push buttons. 

Remote LCD panel 
An LCD panel identical to that mounted on the product 
can be installed at remote sites. Control and emergency 
stop functions on the remote panel are disabled to 
prevent accidental shutdown of the equipment. 

SNMP interface 
By installing a protocol converter and SNMP interface, 
computer networks can utilise the SNMP traps provided 
with all Thycon products. 

MODBUS 
Industry standard MODBUS over RS232, RS485 
or TCP/IP networking is available for PLC style 
communications. 

The serial port is electrically isolated from the power 
equipment to avoid any possibility of interference with 
the UPS operation. It supports both 2-wire and 4-wire 
RTU operation. 

The Modbus option provides access to the operating 
status of the Thycon equipment, including all alarm 
states and measured quantities, as well as the logged 
alarms and configuration information. 

Thycon power system monitor 
A web page server can be included to provide a real-
time monitoring function using a standard web browser 
on any connected PC, either locally or remotely via LAN 
or WAN. 

The web home page displays a mimic diagram of the 
equipment with key status information and links to 
associated pages that provide detailed information on 
status, alarms, measured quantities and online 
documentation. The web server module incorporates a 
database to log all equipment measurements at regular 
intervals. This information is then used to display trend 
graphs of quantities such as output voltage, current 
and power on the web browser. 

The web server module may also be configured to 
automatically generate email messages to nominated 
destinations on specified alarm conditions so that the 
appropriate personal can be notified immediately when 
power system events require attention. 

Local printer 
Printers can be connected directly to Thycon products 
in order to log alarms and system data either in real time 
or periodically to record all operating variables. 

Thycon power system monitor (front) Thycon power system monitor (back) 
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UPS power system monitor - system mimic 

UPS power system monitor - status 

UPS power system monitor - variables 
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UPS power system monitor - operating history 

UPS power system monitor - event history 

UPS power system monitor - trend graphs 
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POWER QUALITY
 UPS – FlexiPower Mini, FlexiPower Maxi, ComPower Mini, ComPower Maxi, MPX Industrial  

 STS  SBT  APR  BDL  TRIPLEN  MCM  TPDU 
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FlexiPower Mini | Modular UPS 10 – 120 kW 
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FLEXIPOWER MINI – The new approach  
to protecting critical applications and the 
environment

The three major concerns of IT and facility managers 
when assessing the life-cycle cost of their power 
protection infrastructure are availability, flexibility and 
total cost of ownership (TCO). Thycon’s newest 
three-phase UPS solution FlexiPower Mini 
simultaneously addresses all three concerns. The 
FlexiPower Mini design is based on the unique and 
proven Modular Parallel Architecture (MPA) that has 
been developed specifically to respond to stringent 
life-cycle cost requirements with the lowest 
environmental impact.

MPA – Maximum availability
Parallel architecture limited only to modular design 
does not guarantee the highest power protection for 
critical applications. The success of a parallel modular 
system depends largely on the design of the parallel 
architecture and on the level of intelligence of the 
individual modules. Modular systems based on 
decentralised – as opposed to Centralised Parallel 
Architectures (CPA) – are free of single points of 
failure and maximise system uptime. 

Thycon’s modular FlexiPower Mini is built of  
self-contained modules that include the entire  
UPS hardware and software; hence, it eliminates  
all the common parts which are potential single 
points of failure. A MPA module includes distributed 
CPUs, distributed control panels, distributed power 
units and distributed static bypass switches.  
Even the batteries are separately configured for each 
module, which makes the parallel system fully and 
truly redundant. 

The MPA parallel technology is based on the Multi-
Master Technology and the Majority Decision-Making 
Principle. The Multi-Master Technology minimises the 
cross-currents between the modules and ensures 
equal load-sharing of the individual modules at all 
times. In the unlikely event of a master module fault, 
the next module will become master and the system 
will continue to share the load perfectly. In the case 
of an external event such as a short circuit or a mains 
failure, the Majority Decision-Making Principle comes 
into operation. Every individual module will detect the 
event and then decide which source (inverter, mains 
or battery) is the safest. Based on the majority 
decision of the modules, the correct action is taken. 
The optimum parallel UPS solution is only possible 
with systems that provide a Multi-Master Architecture 
and are based on the Majority Decision-Making 
Principle, such as the MPA from Thycon.

FlexiPower Mini – ST40 – 2 x 20 kW

UPS
STATIC 
BYPASS

UPS
STATIC 
BYPASS

UPS
STATIC 
BYPASS
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MPA – High level of flexibility
Critical applications continuously change their 
power requirements, which often increase with time. 
Managing those changes is a challenge for UPS 
manufacturers when designing a truly scalable UPS 
where modules can be added without transferring  
the load to unreliable raw mains. UPS systems  
based on MPA allow for incremental expansions 
whilst ensuring redundancy at all times. MPA 
permits the infrastructure size to be scaled to 
align with present IT requirements. It is possible 
to start with just a few modules and add to 
them as required in an easy and safe way. 

True safe-swap and safe-scale modularity enables 
the safe replacement or insertion of UPS modules 
into the UPS system without the need to transfer 
the critical load onto raw mains or to remove 
power from the critical load. The ability to safe-
swap modules significantly reduces the system’s 
mean time to repair (MTTR) and simplifies system 

upgrades. Thanks to the unique compact design 
and low weight (10 kW = 18.6 kg, 20 kW = 21.5 kg) 
of the FlexiPower Mini modules, inserting additional 
modules or replacing existing ones during operation 
is easy and can be performed by a single technician.

MPA – Lowest total cost of ownership
Saving costs and optimising capital deployment are 
top priorities, and IT facility managers must make 
effective investments to increase the efficiency of 
their IT systems. An infrastructure that uses cost-
effective and exible modular power protection 
solutions with significantly lower operating costs 
will create competitive advantages in the medium 
term. The FlexiPower Mini offers the lowest cost of 
ownership of any UPS system by offering energy 
efficiency, scalable exibility and highest availability 
due to true redundancy and easy serviceability.

FlexiPower Mini – 2 x 20 kWFlexiPower Mini – ST40 – 2 x 20 kW
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Smart customisation with two different design 
solutions: standard and rack independent
When adding or replacing modules in a power 
protection system that supplies a mission critical 
application it is of paramount importance  
to understand how safe it is to perform this very 
delicate operation. 

In order to satisfy a wide range of application 
needs, the FlexiPower Mini has been designed 
in two versions: 
  FlexiPower Mini ST (Standard) for applications  
that require a standard power protection  
solution including frame, UPS, battery  
and communication 

  FlexiPower Mini RI (Rack-Independent) including 
UPS, battery and communication which can be 
integrated into any 19” rack in industrial, telecom 
or other applications

The main features of the FlexiPower Mini  
ST and RI:
  Intelligent, self-contained modules
  Modules of low weight (10kW = 18.6kg;  
20kW = 21.5kg)

  Total compatibility with any installation (irrespective 
of PF)

  Excellent input performance
  PF > 0.99
  THDi < 3%
  AC-AC Efficiency 95.5%
  Transformerless
  Online double conversion technology

Smart customisation with two different design 
FlexiPower Mini ST: the compact all-rounder
Designed for high-density computing environments, 
the FlexiPower Mini ST delivers power protection 
from 10 kW to 120 kW (1 to 6 modules) in a single 
industry-standard 19” frame. The powerful 
configuration offers a solution with maximum power 
density of 272 kW/m2. Its flexible design provides  
a “pay as you grow” model, ideal in situations  
where requirements change quickly and unpredictably. 
The FlexiPower Mini enables cost reduction through 
the best-in-class efficiency performance, fast and 
efficient implementation and extremely low overall 
operating costs. 

The FlexiPower Mini ST is specially designed for 
space-saving flexibility. Space limitations are often a 
challenge, especially in areas where the real estate 
prices are very high. Consequently, the small footprint 
may be a major decision-making criterion when  
it comes to choosing the appropriate power protection 
system. 

System architecture with the FlexiPower Mini ST
The FlexiPower Mini ST can be deployed in a variety 
of system architectures to support the specific 
requirements of your IT infrastructure. The ST 40  
and ST 60 types are suitable for applications with  
low run-times, limited space and no extension 
requirements. For larger autonomies and  
incremental future growth, ST 80 and ST 120 are  
the best choice. 

FlexiPower Mini Standard RangeFlexiPower Mini Protection
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RI 10

RI 20

FlexiPower Mini RI: the “individual concept”
The rack-independent FlexiPower Mini RI (subrack) is 
designed to be the most versatile UPS on the market 
and provides the best technical and commercial 
solutions to meet individual power protection needs. 
The rack-independent solution is a standard product 
which can be integrated into any 19” rack. 

When customized solutions are required, the  
multi-purpose FlexiPower Mini RI simplifies the 
engineering and deployment of UPS systems. The 
subracks can be integrated into any 19” cabinet, 
independent of the rack’s manufacturer. The versatile 
UPS-subrack satisfies many design requirements 
and is easily extendable in depth to suit various 
enclosure sizes. The core elements consist of  
best-in-class hardware and software that respond  
to diverse customer applications and changing 
business needs.

System architecture with the FlexiPower Mini RI
The FlexiPower Mini RI is available with 10 or 20 kW 
modules in a building-block fashion and permits 
efficient manufacture of individual solutions to meet 
the industry’s wide range of requirements.  
The compact modular architecture allows for a large 
range of product variants and significantly reduces 
the effort of adjusting for tailored solutions.  
The FlexiPower Mini RI is available in four 
configurations. The system architecture offers a high 
flexibility when it comes to deploying and redeploying 
a framed unit in a cabinet, such as in the case of 
system refurbishment.

FlexiPower Mini Rack Independent Range

RI 11

RI 12

RI 22

RI 24



32

Environmentally friendly power protection
Thycon has led the way to sustainable power 
protection from the outset. Our power protection 
solutions help IT professionals execute a 
comprehensive energy-efficient strategy, drive more 
performance in a smaller energy footprint and enable 
them to add new capacity to existing facilities while 
holding the line on power consumption. 

Energy - Highly efficient and accurately sized 
UPS systems save energy costs 
FlexiPower Mini generates a near unity input power 
factor at partial and full load and reduces the required 
size of the input cable and fuses, thereby reducing 
the materials (and costs) associated with the system’s 
electrical installation. Class leading input current total 
harmonic distortion (THDi) of <3% virtually eliminates 
harmonic pollution of the mains supply.

As a result of the transformer-less architecture, 
FlexiPower Mini achieves optimum efficiency values, 
allowing energy savings and reducing the need for air 
conditioning. It has excellent efficiency in every 
working condition (even at partial loads) providing 
great benefits for the customers.

Space - Valuable floor space saved by compact 
module design 
With their advanced transformer-less design, Thycon 
modules are extremely compact in size and weight. 
As a result, highly valuable floor space can be saved 
in any data centre by using this design. The compact 
size of the modular UPS systems furthermore reduces 
packaging weight and decreases energy consumption 
when transporting the systems to the customers‘ 
locations.

Recycling - Innovation in materials 
Thycon aims to continuously improve the different 
materials used in its products, and to allow for 
environmentally friendly, yet cost efficient recycling of 
any waste material. For that purpose, the company 
works closely with its suppliers and manufacturing 
partners to identify and test new materials and 

recycling methods. As an example, Thycon’s service 
offerings include battery maintenance and non-
polluting disposal of old batteries, or a complete 
dismantling and non-polluting disposal of old  
UPS systems.

25%                          50%                          75%                    100% Load                     

25%                          50%                           75%                    100% Load                     

25%                          50%                           75%                    100% Load                     

0

Linear Load (PF = 1)



33

Technical data 10 kW - 120 kW

Specifications are subject to change without notice.

FlexiPower Mini ST:  10 – 120 kW (rack-based products)
FlexiPower Mini ST ST 40 ST 60 ST 80 ST 120 

2

Yes

40 kW

550 x 1135 

x770 mm

up to136 kg

3

Yes

60 kW

550 x 1975

x770 mm

up to 238 kg

4

No

80 kW

550 x 1135

x770 mm

up to 169 kg

6

No

120 kW

550 x 1975

x770mm

up to 263 kg

UPS-modules

Batteries blocks

Output Power max.

Dimensions (WxHxD)

 

Weight without modules 
& batteries

FlexiPower Mini RI: 10 – 40 kW  (rack-independent products) 
FlexiPower Mini RI RI 11 RI 12 RI 22 RI 24

UPS-modules, pcs

Inbuilt Batteries

Output Power max.

Dimensions (WxHxD)

 

Weight with all modules

1

40

20 kW

448 x 487
x735 mm 
(11 HU)
40 kg

1

80

20 kW

448 x 665
x735 mm 
(15 HU)
56 kg

2

80

40 kW

448 x 798
x735 mm
(18 HU)
66 kg

2

160

40 kW

448 x 1153
x735 mm
(26 HU)
93 kg

Input Characteristics

Nominal Input Voltage

Input Frequency

Input Power Factor

Input Distortion THDI

3 x 380/220V+N, 3 x 400/230V+N, 3 x 415/240V+N

35 – 70 Hz

0.99 @ 100 % load

< 3 % @ 100 % load (Thycon)

Output Characteristics

Rated Output Voltage

Frequency

Overloading Capability

Crest Factor

3 x 380/220V+N, 3 x 400/230V+N, 3 x 415/240V+N

50 or 60 Hz

125 % / 10 min or 150 % / 60 sec.

3 : 1

Efficiency

Load 100%

Eco-Mode at 100% Load
Up to 95.5 %

98 %

Communications

Modular Level

Frame Level
Module integrated Display (PMD)

USB, RS-232, voltage-free contacts (5)

Certifications

Safety

Electromagnetic Comp. 

(EMC)

Performance

Product Certification

Enclosure

IEC/EN 62040-1.1, IEC/EN 60950-135 – 70 Hz

IEC/EN 62040-2, IEC/EN 61000-3-2, 

IEC/EN 61000-3-3, IEC/EN 61000-6-2

IEC/EN 62040-3

CE

IP 20

Modules M 10 or M 20

Nominal Output Power

@ PF =1

Topology

Weight

Dimensions, WxHxD

10 kW or 20 kW

True modularity Modular Parallel Architecture MPA

18.6 kg or 21.5 kg

488 x 132 x 540 mm (3 HU)

COMMUNICATION EQUIPMENT
Standard 

RS 232 serial smart port
2 interface slots (for SNMP and Thycon  
Remote Monitor )
USB
Gen set interface
Remote shut down
Temperature Sensor for Battery Control  
(Sensor optional)
5 voltage free contacts
12Vdc output

Options
Remote panel (on request)
Shutdown software 
SNMP card
SNMP manager
Thycon Remote Monitor (remote monitoring 
solutions to provide an added level of security  
for critical assets)

ELECTRICAL EQUIPMENT
Standard

Maintenance bypass
Single or dual feed input

Options
Extended battery autonomy
Isolation transformer
Integrated backfeed protection
Temperature Sensor Probe
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FlexiPower Maxi | Modular UPS 24 – 200 kW  
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Modular Parallel Architecture for mission-
critical applications

The rapid growth of data centers with mission critical 
applications that are fundamentally immune to 
planned and unplanned downtime have increased 
the demand for continuous availability, flexibility, 
serviceability and performance.

Thycon’s newest modular UPS design FlexiPower 
MPA (Modular Parallel Architecture) with unique 
Safe-Swap Modules (SSM) addresses all the 
availability concerns related to power protection of 
mission critical applications.

The move to high power density blade servers has 
caused a shift in the performance of advanced 
power protection systems.

High power density, high efficiency and no power 
derating with leading loads have become the key 
features of modern UPS Systems.

FlexiPower MPA highlights at a glance
High power density (200kW per rack) for floor space 
saving

MPA with Safe-Swap Modules (SSM) for premium 
power protection availability
Low Total Cost of Ownership (TCO)
Cost saving during entire life-cycle
Flexibility / Scalability
Ease of power upgrade, pay as you grow
Enhanced Serviceability
Rapid fault recovery
Link to Thycon Remote Monitor
Instantaneous fault recognition

FlexiPower Maxi – 5 x 40kWFlexiPower Maxi – 5 x 40kW FlexiPower Maxi – 2 x 40kW
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How to achieve highest power protection 
availability levels
Have you identified the level of consequential loss of 
your operation in the event of an outage?

Understanding the risk level and translating it into 
power protection availability requirements is essential. 
For more than 40 years Thycon has been designing 
high availability and resiliant power protection 
concepts to help IT and facility managers to easily 
tailor their power protection systems to meet highest 
availability requirements.

High power protection availability is achieved by 
combining the double conversion technology (high 
reliability), advanced redundant parallel architecture 
(high availability) and Safe-Swap modular technique 
(premium availability).

To maintain the premium availability in time and 
hence achieve Continuous Power Protection 
Availability,  Thycon has designed the Thycon Remote 
Monitor,  an advanced,  maintenance based, Remote 
Monitoring and Management System.

What is Modular Parallel Architecture (MPA)? 
Thycon’s Modular Parallel Architecture (MPA) is 
based on independent Safe-Swap Modules (SSM) 
that include virtually the entire UPS hardware and 
software and hence eliminate all common parts 
which are potential single points of failures. A Safe-
Swap MPA-Module includes distributed CPU’S, 
distributed control panels, distributed power units 
and  distributed static bypass switches. The batteries 
are separately configured for each module.

MODULAR – Premium Availability: MPA with Safe-
Swap Modules
To achieve near-zero downtime and avoid very costly 
consequences of disruption to mission critical 
applications, advanced Modular Parallel Architectures 
providing high availability must be employed.  
Thycon’s new second generation modular  
FlexiPower MPA is based on a unique Safe-Swap 
technique to provide premium availability. 

Fig. 1 FlexiPower concept

MAINS 1 MAINS 2

BATTERY

BATTERY

CRITICAL
LOAD

UPS STATICSTATIC
BYPASSBYPASS

UPS
STATICSTATIC

BYPASSBYPASS

UPS
STATICSTATIC

BYPASSBYPASS

BATTERY

Safe-swap modularity
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FlexiPower SSM

SAFE SWAP – What is Safe-Swap Modularity 
(SSM)?

When adding or replacing modules in a power 
protection system that supplies a mission critical 
application it is of paramount importance  
to understand how safe it is to perform this very
delicate operation. 

A Module is Safe-Swappable if:
It is hot-swappable, meaning hot insertion or hot 
removal of modules from a host system by means 
of plugs or connectors without removing the power 
to the load.
It is replaceable without transferring the load  
to raw mains (true Hot-Swap, no downtime,  
no risk).
It is designed for easy and safe swapping (secure 
module isolation from the rest of the system), 
meaning the replacement or scaling is achieved 
without any risk of manipulation errors that may 
cause damage to the module, system or even 
cause a load crash. 

Thycon’s unique Safe-Swap Modular Technique is a 
true Safe-Swap modular concept that allows easy 
(plug-and-play) scaling and/or replacing of modules 
whilst the load continues to be supplied by safe UPS 
power. The load must not be transferred to unreliable 
raw mains or even be interrupted. This is unique  
and perfectly responds to today’s data centre 
requirements where planned computer shutdowns 
are becoming a rarity.  

WATCH – Thycon Remote Monitor
A common misconception of a UPS is that it is  
a “commission-and-forget” solution. UPS units are 
complex equipment and however well designed  
and manufactured they require regular maintenance 
and monitoring in order to maintain the highest 
availability of your power protection system  
and hence not compromise the uptime of mission-
critical applications.

To ensure early recognition of anomalies and short 
recovery times Thycon has developed an advanced 
Remote Monitoring and Management System to 
tackle the anomalies at an early stage and before 
they cause adverse consequences or even downtime 
of mission-critical applications. Thycon’s Remote 
Monitor has a unique redundant communication 
option by means of modem, GSM or via the 
internet.

WATCH represents the integration of an effective 
UPS management and service that should be 
regarded as an essential element of a power 
protection solution. Mission critical systems require 
constant availability of the power protection 
infrastructure.  Continuous monitoring is an affordable 
insurance policy designed to detect and warn of 
problems before they become a crisis.

Thycon’s expert engineers at the Service Centre are 
always at hand to help diagnose and resolve 
problems, quickly and efficiently.

95.595.595.5
9595 9595 9595 9595

Load in %

Efficiency in %

95.595.595.5

Capacity in%

ROOM CAPACITY

EXPECTED LOAD

INSTALLED CAPACITY

Waste due to oversizingWaste due to oversizing
ACTUAL LOADACTUAL LOAD

YEARS

Fig. 2 – Efficiency curve Fig. 3 – Capacity curve
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ENERGY – Low losses at partial loads will result 
in major energy savings
The major impact on the life-cycle cost of a UPS 
system is generated by the operating losses. The 
emitted heat in data centres must be evacuated by 
appropriate cooling systems that also generate 
losses and hence increase the overall operating 
losses.

In redundant UPS configurations single modules 
operate at partial loads typically at 40-60% of the 
rated UPS power.

FlexiPower MPA with its unique Energy Saving 
Inverter Switching (ESIS) technique has been 
designed to provide high efficiencies at partial and at 
rated loads. Fig. 2 shows FlexiPower MPA flat 
efficiency curve with high efficiencies even at very 
low partial loads.

Rightsizing of the Power Protection System 
Over Time
Thanks to the ability of true modular UPS systems to 
easily scale power, it is possible to add power as the 
data centre power requirements grow. This eliminates 
the high initial investment cost of purchasing power 
capacity that is not required at the stage of installation 
and hence it helps avoid waste due to over sizing.

In addition, the correct sizing of the power protection 
system during the entire life-cycle helps keep the 
total cost of ownership low.

The unique FlexiPower MPA modular design with 
Safe-Swap modules guarantees safe power  
upgrading without the need of removing the power 
nor transferring the load to raw mains.

Power capacity can be added up to 200kW  
(250kVA) in one single rack without increasing  
the foot-print. If the power requirements grow  
above 200kW additional racks can be added to 
provide up to 800kW (900kVA) power.

Why is TCO so important?

UPS systems operate 24h a day and 365 days a 
year for more than 10 years.

The Total Cost of Ownership (TCO) of a UPS System 
during its lifecycle is typically a multiple of the initial 
investment cost of the UPS system.

The major impacts on TCO are the  
following parameters:

UPS efficiency at partial/full load
Cooling system efficiency
Rightsizing the system power over time; Adding 
power without need of additional floor space
Input PF and THDi

Pay as you grow…
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Low input THDi and near unity PF results in 
major installation savings
FlexiPower MPA Advanced Booster Technology 
(ABT) generates a near unity input power factor and 
reduces the input THDi to values <3% even at partial 
loads. The low THDi generated by the UPS, avoids 
expensive over sizing of gen-sets that are often used 
as backup for longer outages. 

The near unity input power factor at partial and full 
load reduces input cable and fuse sizes. 

SPACE – MPA was designed to reduce material 
content
Thanks to the advanced transformer-less design the 
modules are very compact in size and weight. Up to 
5 modules can be accommodated into a single 
space-saving rack reaching highest power density of 
up to 342kW/m2. 

Blade servers have leading power factors and 
therefore require adequate UPS power. 

FlexiPower MPA provides full rated power in the 
range of 0.9-leading to 0.8-lagging power factors. 
Thus saving valuable data centre floor space.

The reduction of the material content results in  
saving of natural resources and decreases the 
environmental impact.

In addition, the compact size of the modular 
FlexiPower MPA saves packaging weight and 
decreases substantially energy consumption  
in transport to customers. 

RECYCLING – MPA was designed to use 
materials to reduce environmental impact
Thycon works with suppliers to identify materials that 
will reduce the environmental footprint of Thycon 
products and that of our customers.

Materials innovation at Thycon is reducing the 
environmental impact of materials we select or 
already use for Thycon products. This innovation 
often aligns with our objective of reducing materials 
and recycling costs. Thycon considers the  following 
aspects of materials innovation: 

Substituting materials when there are concerns 
due to their potential effects on people and  
the environment
Eliminating materials of concern from our 
products

  Lowering product weight and size to decrease 
resource use and reduce environmental impact 
throughout the product life cycle

Load in %

0.92
0.960.96 0.98 0.990.99

Input THDi in %

Load in %

3.4

2.4 2.3
2.0

Fig. 4 Input THDi curve

Fig. 5 Input PF curve

LEADING  LAGGING

Without derating

Fig. 6 Output load capability curve

PF=0.8PF=0.8PF=0.8
PF=0.9PF=0.9 PF=1PF=1PF=1PF=1PF=1 PF=0.9PF=0.9 PF=0.8PF=0.8

PF=0.7PF=0.7PF=0.7
PF=0.6PF=0.6

Input PF
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Specifications are subject to change without notice
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FlexiPower MPA 

UPS-modules, pcs

Inbuilt Batteries

Output Power, kVA / kW

Dimensions (WxHxD)

Weight with all modules

FlexiPower MPA  
Safe-Swap Modules
Nominal Output Power

Topology

Parallel configuration

Input
Nominal Voltage

Frequency

Power Factor

Harmonic Current Distortion THDI

Output
Voltage

Frequency

Voltage Distortion

Overloading Capability

Crest Factor

Efficiency
Load 100/ 75/ 50/ 25%

Eco-Mode at 100% Load

Environment
Storage Temperature

Operating Temperature

Maximum Altitude

Communications
Modular Level

Frame Level

Options

Weight, Dimensions
Weight

Dimensions (WxHxD)

Standards
Safety

Electromagnetic Comp. (EMC)

Performance

Product Certification

Enclosure

Manufacturing

Max.

Max.

mm

kg

kVA/kW

V

Hz

%

V

Hz 

%

%

%

%

C

C

m

kg

mm

Classic MPA-50
UPS + Battery
1

Yes

50/40

730x1650x800

Up to 318

Classic MPA-150
UPS + Battery
1…3

Yes

150/120

730x1975x800

Up to 407

Upgrade MPA-250 
UPS
1…5

No

250/200

730x1975x800

Up to 485

CBAT MPA-200
Battery
-

Battery only

-

1200x1975x800

410 (with trays &  

w/out batteries)

True double conversion on-line (VFI-SS-111)

True modularity, Modular Parallel Architecture MPA (up to 20 modules)

3 x 380/220+N, 3 x 400/230+N, 3 x 415/240+N (-23%,+15% @ 400V)

35 - 70

0.99 @ 100% load

< 3% @ 100% load (sinewave)

3 x 380/220+N, 3 x 400/230+N, 3 x 415/240+N

50 or 60

< 1.5% @ linear load, < 2% @ non-linear load (IEC/EN 62040-3)

125% / 10 min, 150% / 60 s

3 : 1

Up to 96 / 95.5 / 95 / 94,  AC-AC on-line mode

98

-25…+70

0…+40

1000 m without derating, max. 3000 m

Power Management Display (PMD), 1x RS 232

2 x RS232 (SMART PORTS), 1 x USB, 2 x empty slots for options Customer Input Interfaces 

(Remote shutdown, GENSET-ON, Temperature) Customer Output Interfaces (10 x voltage free contacts)

Additional COM-Cards (SNMP, Thycon Remote Monitor )

                                                   663x225x720

IEC/EN 62040-1-1, IEC/EN 60950-1

IEC/EN 61000-6-4 (product standard IEC/EN 62040-2 limit A (C2 UPS))

IEC/EN 61000-6-2 (product standard IEC/EN 62040-2 Criterion A(C2 UPS))

IEC/EN 61000-4-2, IEC/EN 61000-4-3, IEC/EN 61000-4-4, IEC/EN 61000-4-5, IEC/EN 61000-4-6

IEC/EN 62040-3

CE, GOST by TÜV

IP 20

ISO 9001:2008

Technical data 24 kW - 200 kW
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Notes
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ComPower Mini | Compact UPS 7.5 – 40 kVA 
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ComPower Mini – The Beauty of Power 
Protection Simplicity
ComPower Mini represents an  accurately balanced 
combination of unmatched reliability, excellent 
electrical performance,  exceptionally compact size 
and outstanding cost-efficiency housed in an 
 attractive enclosure. 

Medium-sized power protection range with
outstanding price/performance  capability
ComPower Mini is a third-generation transformer-
less double-conversion (VFI) power protection 
 technology designed to protect a wide area of critical 
applications including server rooms, networks, 
telecommunication systems,  industrial processes 
and medical equipment.

ComPower Mini addresses mid-sized server rooms, 
networks,  tele communication systems, industrial 
processes and  medical equipment where the higher 
cost of parallelable or scalable power protection 
solutions are not justified. Furthermore, as ComPower 
Mini provides increased protection security and 
efficiency it can be used instead of multiple separate, 
smaller units spread throughout a facility.

The uniqueness of the ComPower Mini design lies  
in its technical simplicity which is based on  
Thycon’s transformerless, double-conversion  
(VFI – Voltage Frequency Independent) technology 
with unmatched  reliability.  

ComPower Mini is available in a  variety of models and 
input/output configurations:

ComPowerMini (1phase input and 1phase output), 
7.5, 10 and 12 kVA 
ComPower Mini (3phase input and 1phase output), 
7.5, 10, 15 and 20 kVA 
ComPower Mini (3phase input and 3phase output), 
10, 15, 20, 30 and 40 kVA

Provides more power protection value at a more 
affordable price
ComPower Mini has been designed to provide  
an optimised price/performance ratio. A number of 
exceptional  features have been carefully selected and 
built into the ComPower Mini  without a  substantial 
increase of material content in order to optimize both 
performance and cost benefits.

Cabinet A: Up to  
15kVA with 10 min.

Cabinet B: Up to  
40kVA with 10 min.

Cabinet C: Up to  
40kVA with 20 min.
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COMPOWER MINI 33 ADVANTAGES 

100% active power at unity power factor load
The increasing power requirements of blade servers 
and other hardware are driving the need to increase 
the kW capacity. ComPower Mini 33 delivers 100% 
fully rated active power at unity power factor load.

Advanced scalable architecture
If additional capacity or redundancy is needed, up to 
20 independent UPS units can be installed parallel 
(up to 800kW). In all parallel configurations, each 
ComPower Mini 33 unit operates independently but 
is securely synchronised with the others.  

Reliable system performance and uptime
Every ComPower Mini 33 has its own static bypass 
switch for normal and overload condition. Whether 
you are performing regular schedule maintenance on 
the system or in the event of an unexpected system 
malfunction, the integrated Manual Bypass Switch 
(MBS) allows the safe transfer of the load to the raw 
mains without being interrupted.

Reduce energy costs with high efficiency
The class leading energy efficiency significantly 
reduces system running costs and site air conditioning 
costs. ComPower Mini 33 generates a near unity 
input power factor at partial and full load and reduces 
the required size of the input cable and fuses, thereby 
reducing the materials (and costs) associated with 
the system’s electrical installation. Class leading input 
current total harmonic distortion (THDI) of < 3% 

virtually eliminates harmonic pollution of the mains 
supply. It has excellent efficiency in every working 
condition (even at partial loads) providing great 
benefits for the customer.

Input THDi in %

Load in %

3.4

2.4 2.3
2.0

0

1

2

3

4

95.595

94.5

100

95

90

85

75

95.5

AC-AC Efficiency in %

Load in %

Load in %

0.96
0.985 0.99 0.99

1.00

0.95

0.90

0.85

0.80

Input PF

ComPower Mini Front Display
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Benefits Features

Continuous Uptime Highest reliability is provided through mature, on-line double  
conversion,  transformerless technology. Built-in reliability with redundant  
power supply, reduced cable harness, improved cooling of critical  
components.

Space Saving Smallest foot-print and weight: 
15kVA (3/3) = 0.26 mm2, weight w/o batteries = 75kg
40kVA (3/3) = 0.37 mm2, weight w/o batteries = 145kg

Cost Saving Outstanding power and back-up-time density.

High Power Availability Wide input voltage window (up to 40% for loads less than 60%) and 
 input  frequency window (35–70 Hz) allows high power availability even in 
environments where input power supply is unstable and sub-standard. 
Battery usage is  minimised.

Low Cost of Ownership Thanks to Energy Saving Inverter Switching (ESIS) high double conversion 
 efficiencies (up to 96.5%) are achieved. 
ComPower Mini 11: PF = 0.98 and THDI = 7–9%
ComPower Mini 31: PF = 0.98 and THDI <25% standard 
 (THDI = 12–14% optional)
ComPower Mini 33: PF = 0.99 and THDI <3% standard 

Low Audible Noise Variable load-dependent DC-fan-speed reduces the audible noise, so that 
the UPS can be operated in office environments.

Integration in Networks ComPower Mini has advanced monitoring and communication  
capabilities to keep you in constant command of your critical power 
 protection system.

Protects Your Environment ComPower Mini protects not only critical applications but also our 
 environment. It is a true environmentally friendly UPS with limited  hardware 
components  (saving natural resources).

Network Server Room
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INTERFACES

User friendly, easy to install and easy to commission
ComPower Mini is a user-friendly UPS which is easy 
to install and commission. In the following pictures 
the various interfaces of the UPS are illustrated:

Front View
Cabinet A

Rear View
Cabinet A

User friendly 
Control Panel is 
composed of:
a. Mimic Diagram
b. LC-Display
c. Keyboard

SNMP-Slot

Smart Port RS 232

Voltage Free Port

Interfaces for cabinet A, B and C

Bypass fuses 
Manual bypass and  

Output breaker

Input/battery fuses

Cooling Fans

Cooling Fans

Rollers/Castors

SNMP-Slot

Input/Output Terminals

Smart Port RS 232

Voltage Free Port

Input/battery/bypass fuses 
Manual bypass and  

Output breaker

LOAD PROTECTED

Front View
Cabinet B *

Rear View
Cabinet B *

Rollers/Castors

 
Input/Output Terminals

* The position of the interface on the larger cabinet C are equivalent to cabinet B.
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BATTERY FLEXIBILITY

Compact size with capability of supplying longer 
back-up times without extra battery cabinet
ComPower Mini is provided in three cabinet sizes in 
order to allow longer  battery back-up times and 
therefore avoid the use of additional battery  cabinets. 
All ComPower Mini are equipped with a 6 Amp 
ripple-free battery charger that protects batteries and 
delays their aging process. Optional  temperature-
dependent charging function is provided. The 
advanced Battery Monitoring and Management 
algorithm monitors the battery  continuously and in 
the unlikely event of a battery fault an early warning 
will be triggered.

Options
Monitoring and control data are shown on an easy-
to-understand front panel display featuring pushbutton 
controls, LCD readout for event logs and diagnostics 
and a mimic diagram for system status. SiteMon 
shutdown and management software is compatible 
with all common operation systems.

The power protection system can be remotely 
monitored via RS232, volt-free relays or via  
SNMP Adapter.

Intelligent Battery Management
Thycon’s intelligent battery management maximises 
the health and life of UPS batteries, optimises the 
recharge time and monitors the batteries continuously. 
The UPS automatically tests battery health and 
provides advance notification when preventive 
maintenance is needed.

All standard ComPower Mini 33 configurations 
incorporate internal batteries. ComPower Mini 33 
provides up to 25 min. runtime and eliminates the 
need for costly and space-consuming external 
battery cabinets. Additionally, each ComPower  
Mini 33 can be configured with its own external 
battery backup.

COMMUNICATION EQUIPMENT

Standard
 RS 232 serial smart port
 2 interface slots (SNMP)
 Genset interface
 Remote shut down
 Temperature sensor for battery control
 12Vdc output

Options
 USB / 5 potential free contacts
 Additional COM-Cards
 Remote panel
 Shutdown software
 SNMP card
 SNMP manager

ELECTRICAL EQUIPMENT

Standard
 Maintenance bypass
 Single or dual feed input

Options
 Extended battery autonomy
 Isolation transformer
 Integrated backfeed protection
 Temperature sensor probe
 Parallel kit
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General Data 1-phase in/output (11) 3-phase input/1-phase output (31)

Output Rated Power kVA 7.5 10 12 7.5 10 15 20
Output Power Factor 0.7
Topology Double conversion (on-line)
Construction Standalone
Static and Maintenance Bypass Standard
Cable entry Cabinet A from rear, cabinet B and C from front
Audible Noise With 100% / 50% load dBA 50/48 50/48 50/48 50/48 50/48 53/49 53/49
Inbuilt Batteries Yes

Input

Voltage V 1 x 220/230/240+N 3 x 380/220+N, 3 x 400/230+N, 3 x 415/240+N
Voltage Tolerance (Ref. to 3x400/230 V) For loads <100% (-23%,+15%), <80% (-30%,+15%), <60% (-40%,+15%)
Current Form THDi % THDi=7-9% THDi <25% standard (THDi=12-14% optional)
Frequency Hz 35-70
Power Factor (electrically regulated) 0.98 0.95 standard (0.98 optional)
Inrush Current Soft start
Cabling Hardwired

Output
Voltage V 1 x 220/230/240+N
Voltage Tolerance (Ref. to 3x400/230V) 1% (linear load), 4% (non-linear load)
Voltage Distortion % <2% linear load, <4% non-linear load (IEC/EN62040-3)
Frequency Hz 50 or 60
Frequency Tolerance Hz ±0.1 (free-running), ±2 or ±4 (with mains, adjustable)
Overloading capability % 125% /10 min., 150% / 60 s
Crest Factor 3 : 1

Efficiency

Load 100/75/50/25% % Up to 94.5/94.5/93/91, AC-AC on-line mode
Eco-Mode at 100% Load % 98

Environment

Storage Temperature °C -25…+70
Operating Temperature °C 0…+40
Maximum Altitude m Up to 1000m without derating, max. 3000m

Communications

Interfaces LC-Display (PDM), 1x RS232

1 x RS232 (SMART PORTS), customer input interfaces (Remote shutdown, GENSET-ON), 

customer output interfaces (voltage free contacts)
Options Additional COM-Cards

Standards

Safety IEC/EN 62040-1-1, IEC/EN 60950-1
Electromagnetic Comp. (EMC) IEC/EN 61000-6-4 (product standard IEC/EN 62040-2 limit A (C2 UPS))

IEC/EN 61000-6-2 (product standard IEC/EN 62040-2 Criterion A (C2 UPS))

IEC/EN 61000-4-2, IEC/EN 61000-4-3, IEC/EN 61000-4-4, IEC/EN 61000-4-5, IEC/EN 61000-4-6
Performance IEC/EN 62040-3
Product Certification CE, GOST by TÜV
Enclosure IP 20
Manufacturing ISO 9001:2008, ISO 14001:2004

Weight, Dimensions Cabinet Type

A (7.5–15kVA) B (7.5–20kVA) C (7.5–20kVA)
Weight kg 75 154 204
Dimensions (WxHxD) mm 340x820x800 450x1250x860 550x1650x890

Technical data ComPower Mini 11 and 31

Specifications are subject to change without notice
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General Data            3-phase input/3-phase output (33)

Output Rated Power kVA 10 15 20 30 40

Output Power Factor 1.0
Topology True on-line double conversion
Parallel configuration UPS type Up to 20 units parallelable
Static and Maintenance Bypass Standard
Cable entry Rear accessible / Front accessible
Inbuilt Batteries Yes

Input

Voltage V 3 x 380/220+N, 3 x 400/230+N, 3 x 415/240+N
Voltage Tolerance (Ref. to 3x400/230 V) For loads <100% (-23%,+15%), <80% (-30%,+15%), <60% (-40%,+15%)
Current Form THDi % < 3% @ 100% (sinewave)
Frequency Hz 35-70
Power Factor 0.99 @ 100% load

Output

Voltage V 3 x 380/220+N, 3 x 400/230+N, 3 x 415/240+N
Voltage Tolerance (Ref. to 3x400/230 V) ±1% (linear load), ±3 (non-linear load)
Voltage Distortion % <2% linear load, <4% non-linear load (IEC/EN62040-3)
Frequency Hz 50 or 60
Overloading capability % 125%/10 min., 150%/60 s
Permissible Unbalanced Load % 100% (all 3 phases regulated independently)
Crest Factor 3 : 1

Efficiency

Load 100/75/50/25% %  Up to 96.5/96.5/96/95.5%, AC-AC online mode
Eco-Mode at 100% Load % 98

Environment

Storage Temperature °C -25…+70
Operating Temperature °C 0…+40
Maximum Altitude m Up to 1000m without derating

Battery

Battery type 7 Ah or 9 Ah, sealed, lead-acid, maintenance free
Battery runtime See battery backup time chart
Battery replacement Field replaceable
Battery voltage Flexible voltage for longer back-up times
Battery capacity 48x7/9 Ah     48x7/9 Ah     96x7/9 Ah    144x7/9 Ah or 48x28 Ah    144x7/9 Ah or 48x28 Ah

Communications

Interfaces LC-Display (PDM), RS232 (SMART PORTS), customer input interfaces  

(Remote shutdown, GENSET-ON), customer output interfaces (voltage free contacts)
Options Additional COM-Cards

Standards

Safety IEC/EN 62040-1-1, IEC/EN 60950-1
Electromagnetic Comp. (EMC) IEC/EN 61000-6-4 (product standard IEC/EN 62040-2

IEC/EN 61000-6-2 (product standard IEC/EN 62040-2

IEC/EN 61000-4-2, IEC/EN 61000-4-3, IEC/EN 61000-4-4, IEC/EN 61000-4-5,  

IEC/EN 61000-4-6
Performance IEC/EN 62040-3
Product Certification CE
Enclosure IP 20
Manufacturing ISO 9001:2008, ISO 14001:2004

Weight, Dimensions Cabinet Type

A + B (10–15kVA) B (20kVA) C (30–40kVA)
Weight kg 60 or 90 90 145
Dimensions (WxHxD) mm A (345x720x710) B (345x1045x710) C (440x1420x910)

Technical data ComPower Mini 33

Specifications are subject to change without notice
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ComPower Maxi | Compact UPS 60 – 300 kVA 
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ComPower Maxi, Thycon’s latest three-phase UPS 
system, delivers the best combination of energy 
efficiency and overall power performance in the 
industry. Offering both intelligent energy management 
and maximum power protection ComPower Maxi 
helps you to use less energy, generate less  
CO2, take up less space and provide significant  
cost savings.

Facing continuous energy cost increases, Information 
Technology (IT) Managers can no longer ignore the 
savings of using a highly efficient UPS. ComPower 
Maxi has been specifically developed to meet the 
challenges of today’s IT infrastructures maximising 
energy cost savings while ensuring the highest level 
of power protection availability. 

ComPower Maxi’s exceptional design supports all 
organisation’s requirements to build and operate 
energy-efficient and environmentally friendly data 
centres. Cost savings from using Thycon’s high 
efficiency UPS often equal the cost of energy for 
power and cooling within a few years.

ComPower Maxi is a double conversion UPS topology 
and is available from 60 to 300 kVA. ComPower Maxi 
supplies clean, uninterruptible power and delivers the 
performance according to your needs – whether you 
are implementing power protection equipment for 
data centres, banking, telecommunication, healthcare 
systems, industrial automation equipment or others. 

Furthermore, the ComPower Maxi’s small footprint 
not only facilitates easy installation but also saves 
space for future growth. 

Even a small efficiency percentage difference can 
generate significant savings in operating costs during 
the UPS  life cycle.

Cost savings in the table below are calculated  
based on a 0.10 $/kWh including air conditioning/
ventilation costs.

Difference in Difference in Difference in Difference in 
efficiencyefficiency 2%2% 3%3% 4%4%
               
Load (kW)Load (kW) 3 years3 years 7 years7 years 3 years3 years 7 years7 years 3 years3 years 7 years7 years

          100          100 8,2408,240 19,22719,227 12,49512,495 29,15429,154 16,84116,841 39,29739,297
          500          500 41,20041,200 96,14096,140 62,47562,475 145,770145,770 84,20584,205 196,485196,485
        1000        1000 82,40082,400 192,270192,270 124,950124,950 291,540291,540 168,410168,410 392,970392,970

                                        COST SAVINGS ($)                                  COST SAVINGS ($)

ComPower Maxi 100 kVA
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Overall Power Performance

Built in batteries for up to 100 kVA
ComPower Maxi is compatible with a wide range of 
battery autonomies. Furthermore, the ripple-free and 
temperature controlled battery chargers protect your 
batteries and extend their life time performance. 
ComPower Maxi is available with integrated 
enclosures to accommodate batteries for 60, 80 and 
100 kVA power ranges. Front access facilitates 
installation and service of batteries.

High efficiency and minimum cost of ownership
With a transformer-less design and the Energy 
Saving Inverter Switching (ESIS) Technology, 
ComPower Maxi delivers high efficiency at partial and 
rated loads (up to 95.5%). This level of efficiency 
reduces dramatically the Total Cost of Ownership of  
the UPS during its life cycle. In addition to lower 
operating costs, ComPower Maxi extends battery 
run times and the life of components. Overall power 
performance is therefore very much increased. 

Low input harmonic distortion (THDi)
ComPower Maxi is capable of keeping the Total  
Input Harmonic Distortion (THDi) at a low level (3.5% 
at 100% load). Thycon’s unique technology  
neutralizes the emission of harmonics at the input of 
the UPS, provides greater reliability of operations for 
circuit breakers and extends the overall life of  
the equipment.

Low harmonic distortion saves unnecessary 
oversizing of gen-sets, cabling and circuit breakers, 
avoids extra heating of input transformers and 
extends the overall life time of all input components.

95.595
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Load in %
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90
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Efficiency in %

Input THDi in %
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2

4

6

8
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0.96
0.985 0.99 0.99

Input

Load in %

Load in %

Printing Press
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ComPower Maxi Front Display

Near to unity input power factor
The near to unity input power factor (sinewave) of 
ComPower Maxi reduces the input installation costs 
by using smaller cable sections and smaller fuse 
sizes. Accordingly the use of additional phase 
compensating devices is not needed which 
consequently keeps the overall UPS efficiency high. 

Fully rated output power (Blade Friendly)
ComPower Maxi is rated at an output of 0.9 leading 
and delivers fully rated active power for applications 
in the wide range of 0.9 leading to 0.73 lagging. In 
other words ComPower Maxi does not require 
de-rating within the mentioned range and is fully 
optimised for a wide range of IT and industrial  
loads and applications. If equipped with > 44 battery 
blocks ComPower Maxi delivers up to 11% more 
active power.

Advanced scalable architecture
If additional capacity or redundancy is needed, up to 
10 independent UPS units can be mounted in 
parallel. Correspondingly, a single system of parallel 
mounted UPS units can deliver a maximum power 
capacity of up to 3000 kVA. In all parallel  
configurations, each ComPower Maxi unit operates 
independently but is securely synchronised with the 
others. This scalable architecture keeps the 
purchasing and operating costs of your power 
protection solutions exceptionally low. As your power 
requirements grow, the UPS grows with you – thanks 
to its flexible scalability – even in the most confined 
spaces. Your benefits are lower capital commitment, 
cost-effective expansion and minimal space 
occupancy.
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Service tool

SMS

SiteMon

SiteMon
monitoring

Shutdown
CommandCommand

ServerServerWeb browser
monitoring

Thycon 
Remote 
Monitor

GSM

E-mail

USB/RS232

Web browser
monitoring

Web browser
monitoring

Web browser

SiteMon

GSMGSMGSM
PSTN

LAN/WANLAN/WANLAN/WAN
ShutdownShutdown
CommandCommand

➥

ModemsModems

LAN

Voltage FreeVoltage Free
ContactsContacts

Voltage Free
Contacts

Voltage FreeVoltage Free
Contacts

Voltage Free

LAN

Voltage Free
Contacts

Voltage Free
Contacts

Voltage Free

Connectivity 
ComPower Maxi is equipped with several connection/
interface types which can be used for local and 
remote monitoring, status signaling, control, 
maintenance and even FirmWare upgrade. For these 
operations a specific interface is foreseen for the 
inter-connection of several parallel UPS.

The interfaces are:

  USB, RS232 for maintenance and upgrade  
Thycon Service Engineer

  Voltage Free Contacts (out) for status signals  
Local facility management & control

  Voltage Free Contacts (in) for external commands 
Local facility management & control

  LAN adapter (SNMP, MODBUS, PROFIBUS)  
for monitoring 
Local facility management & control

  Modem GSM / Fixnet for remote monitoring 
(*Thycon Remote Monitor) 

   Thycon service centre/engineer

*Thycon Remote Monitor is a redundant remote 
surveillance system and service which complements 
Thycon’s “Continuous Power Protection Availability” 
concept. Thycon Remote Monitor supports Thycon’s 
service engineers with early detection/identification of 
anomalies, 24/365 monitoring, analysis and  
diagnosis capabilities and reporting functions.  
Facility managers are offered real preventive 
maintenance and minimise adverse consequences or  
even downtime.
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Technical data ComPower Maxi 60 kVA - 300 kVA

General Data 

Output Rated Power kVA 60 80 100 120 160 200 250 300
Topology True double conversion on-line (VFI-SS-111)
Parallel configurations (standard up to 10 units, more on request)
Static and Maintenance Bypass Standard
Accessibility Front access only for service and maintenance (no need for side or top access)
Efficiency (Double Conversion) Up to 95.5%

Audible Noise With 100% Load <65                             <69                                       <71

Input

Nominal Voltage 3 x 380/220V+N, 3 x 400/230V+N, 3 x 415/240V+N
Voltage Tolerance (Ref. to 3x 400/230V) % For loads <100% (-23%, +15%), <80% (-30%, +15%), <60% (-40%, +15%)
Frequency Hz 35 – 70
Power Factor 0.99 (electrically regulated)
Current Distortion THDI % < 3.5 @ 100% load  (sinewave)
Inrush Current Soft start
Cabling Hardwired

Output

Voltage V 3 x 380/220V+N, 3 x 400/230V+N, 3 x 415/240V+N
Voltage Tolerance % +/- 1% (linear load), +/- 3% (non-linear load)
Voltage Tolerance (Load Jumps 0-100-0%) % +/- 4%
Frequency Hz 50 or 60
Frequency Tolerance % +/- 0.1% (free-running), +/- 4% (with mains, adjustable)
Crest Factor 3 : 1
Overloading Capability % 125% / 10 min., 150% / 60 s.
Permissible Unbalanced Load % 100% (all 3 phases regulated independently)

Communications

Power Management Display (PMD) With LCD, Mimic Diagram, Control
Communication port (Voltage Free Port) Serial RS 232, Sub-D9 and USB (standard)
Communication port (Dry Port) Voltage-free contacts (standard)
SNMP Yes (optional)
Shutdown and Monitoring Software Yes (SiteMon) (optional)
Emergency Power Off (EPO) Yes

Standards

Safety IEC/EN 62040-1-1, IEC/EN 60950-1
Electromagnetic Compatibility IEC/EN 61000-6-4 (product standard IEC/EN 62040-2 limit A (C2 UPS))

IEC/EN 61000-6-2 (product standard IEC/EN 62040-2 Criterion A (C2 UPS))

IEC/EN 61000-4-2, IEC/EN 61000-4-3, IEC/EN 61000-4-4,  

IEC/EN 61000-4-5, IEC/EN 61000-4-6
Performance IEC/EN 62040-3
Product Certification CE – GOST by TUV
Degree of protection IP 20
Manufacturing ISO 9001:2008, ISO 14001:2004

Mechanical Data

Dimensions (WxHxD) mm 550 x 1820 x 750                 850 x 1820 x750         
Dimension with battery enclosures (WxHxD) mm 970 (or 1180) x 1820 x 750
Weight (Without batteries) kg 230 240 245 280 290 310 390 410

1100 x 1920 x750

Specifications are subject to change without notice
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MPX Industrial UPS | 10 kVA – 10 MVA 
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Concept
Uninterruptible Power Supplies (UPS) protect critical 
equipment and facilities from being exposed to 
mains power failures. During normal functioning the 
UPS converts power from the mains to DC and 
stores it in a battery. When a mains failure occurs       
the UPS inverts the power from the battery to    
provide a conditioned supply of controlled frequency 
and voltage that keeps the critical equipment         
going unaffected by the quality or the availability of 
mains power.

Applications
UPS protect critical applications that cannot afford to 
be disrupted by mains power failures such as 
computer systems and networks for defence, 
commerce and industry, newspaper presses, 
manufacturing machines and stadium lighting.

Modern, highly critical computer networks are often 
designed with redundancy to ensure continuing 
supply in the unlikely event of a UPS failure. 

Redundancy methods are provided by:
 dual cord system design 
 N+1 design with static transfer switch 
 N+1 design with static bus tie

MPX features and benefits  
 Thycon’s Static Flywheel Technology 
   continuous, accurate voltage and frequency 
regulation

 microprocessor-based diagnostics and controls
   supplies leading power factor load without 
de-rating

 high fault clearing capability
 high overload capacity
 low harmonic distortion
 input unity power factor 
 energy saving
 soft-start control
 robust technology
 no moving parts
 fuseless design
 high efficiency
 high reliability
 long life
 cost effective
 low maintenance cost 
 compact, modular construction
 indoor or outdoor enclosures
 Australian made

800kVA UPS with APR

Thycon’s world-leading Static Flywheel 
Technology provides an efficient and 
robust UPS power solution. 
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Principle of operation
Thycon has adopted a total system approach in 
designing the MPX Series UPS. Major innovations in 
the design of transformers, reactors and static 
converters and a commitment to high manufacturing 
standards have enabled us to produce a system of 
simple construction offering high efficiency, output 
range capability and space saving features. The 
system is user friendly with functions controlled by 
in-built digital processors. Compatible with standard 
computer specifications, it is built to meet AS, BS, 
IEC and VDE standards.

Thycon’s world-leading Static Flywheel Technology 
provides an efficient and robust UPS power solution. 
Our approach combines the best of rotary and static 
concepts to produce a system that has the high 
current capacity and energy storage of the former 
with the efficiency, reliability, low mean time to repair 
and lower cost of the latter. 

The development of Thycon Static Flywheel 
technology allows our UPS system to store substantial 
reserve power for transient conditions and high crest 
factor loads. Combining our proprietary technology 
with the high efficiency switching means of our 
converters ensures very low harmonic voltage 
distortion, current distortion and power loss.

Inherently capable of supplying up to 0.8 leading 
power factor without de-rating, the MPX Series           
 

has been proven by over 300 MVA of Thycon 
installations to deliver reliable performance and long 
equipment life.

Installation and testing
The MPX offers modular design for quick and easy 
site installation. All that is required is the installation of 
power cables and control/monitoring cabling. The 
MPX is tested comprehensively prior to delivery and 
needs minimal site commissioning.

A MPX can also be provided as a complete 
containerised assembly that can be placed in the 
harshest Australian conditions and easily relocated to 
other sites.

Reliability and maintenance requirements
Thycon has been supplying uninterruptible power 
supplies for over 40 years and has demonstrated 
their high reliability and low maintenance demands in 
critical applications for defence, telecommunications, 
computer centres and manufacturing.

Transformers and power electronic converters can 
be forced or naturally cooled, which contributes to 
high reliability and low ongoing maintenance. The 
power components (capacitors, transformers, 
switchgear and instrument transformers) are all 
standard commercial products of proven reliability 
and long life expectancy.

Computer station
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Thycon MPX maintenance requirements are dependent 
on environmental and application conditions. We 
accommodate customer requirements from basic to 
full warranty maintenance. Each maintenance plan 
ensures the equipment operates in top condition with 
maximum availability of engineers and parts at 
minimum cost to the customer. Qualified engineers 
perform the maintenance with the full back up and 
resources of Thycon.

Training and support
Training and support can be provided to on-site 
personnel to ensure that they are fully versed in the 
operation, maintenance and fault rectification of the 
Thycon UPS.

Control and monitoring
Smart digital signal processing provides control  
and regulation of the MPX. The control is automatic 
and continuous ensuring an inherently fast  
transient response.

MPXs can be controlled and monitored from the  
unit itself and remotely via serial, TCP/IP or SCADA.         
The   system    is    totally   automatic   and   does   
not require manual restarting for fault initiated  
supply disturbances.

Control and status
The standard UPS provides a simple control and 
status interface.

Start, Stop, or Transfer push-buttons allow you to 
operate the equipment and to go on-line. LEDs 
indicate the standby, online, bypass or alarm status of 
the UPS. A Cancel button is used as an audible 
silence alarm acknowledge. The system monitor 
mimic diagram allows you to see the path of power 
flow at a glance.

Monitoring 
The MPX system monitor is a smart LCD panel 
featuring a simple and effective user interface that 
incorporates advanced diagnostic facilities enabling 
immediate access to:

   input/output/bypass power monitoring of voltage, 
current, kW, kVA, power factor/harmonic distortion

  operating status and alarms
  event history
  password protected user defined settings
  service control and test options

The system monitor stores the last 200 system events 
in a non-volatile information buffer for fast, efficient 
fault diagnosis and status indication even after a 
re-start or a complete power outage.

Inherently capable of supplying up to 0.8 
leading power factor without de-rating

DC filter 400kVA MPX Industrial UPS 
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Low-level interface
Operating status of the equipment to a remote 
monitoring system can be performed in the form of 8 
standard voltage-free contacts. An additional 
summary alarm and load on bypass relay is available 
for secondary monitoring or remote interlocking.

High-level interface
Real-time performance monitoring of the UPS is 
performed via serial or TCP/IP connection. A basic 
hardcopy of operating events and data can be 
obtained by connecting a printer. An optional high-
level interface via Modbus, SNMP or web html              
can be provided for immediate performance 
monitoring and analysis. Additional features enable 
you to notify your network server of alarm        
conditions, perform automatic low battery autonomy 
shutdowns of the critical load and send emails to                 
designated recipients. 

UPS data such as real-time waveforms, alarms and 
system events can be stored in solid state, non-
volatile   memory    holding    up    to    500   MBs  of 
 

information. Connecting the UPS to a PC using any 
of the available ports allows you to maintain a full 
history of the equipment over its lifetime. 

Options

Input/bypass galvanic isolation 
Galvanic isolating transformers can be incorporated 
within the input or bypass supply to isolate the 
system from electrical noise and the effects of 
harmonic currents generated within the distribution 
network.

Active pf and harmonic filtering control 
High input impedance reduces voltage notching and 
input harmonics, thereby minimising required ratings 
of standby generator equipment.

Typical input power factors are 0.85 for 6-pulse and 
0.92 for 12-pulse systems, although a pf of 0.99 is 
available when combined with a Thycon Active 
Power Factor Regulator (APR). These values remain 
stable under varying loads on the UPS.

A Thycon APR can provide additional power  
factor and harmonic filtering to ensure 0.99 pf  
and <5% THID (or <1% THVD) at the UPS and 
bypass supply.

... a system of simple construction offering 
high efficiency, output range capability 
and space-saving features.

UPS power system monitor
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Remote monitoring 
Modem connection enables the MPX to dial and 
notify Thycon or a remote user automatically whenever 
an alarm condition arises. Thycon’s Service Centre 
automatically logs data, performs analysis and 
diagnostics and then alerts our 24-hour staff if further 
intervention is required. All MPX utilisation and 
incidents found or reported are logged and a full 
report is provided for each occurrence. The report 
highlights remedial actions, cautions and follow up 
recommendations. Alternatively, the remote user can 
interrogate the MPX at will.

Thycon power system monitor
The MPX monitor offers the user a web-based 
interactive diagnostic tool and database management 
system for continuous real-time monitoring of MPX 
system utilisations, alarms, events and variables. The 
database management logs data to your PC’s hard 
disk for future analysis and display.

Battery data logger
A Battery Data Logger (BDL) automatically measures, 
stores and analyses large numbers of batteries and 

battery banks. The operator is alerted when a non-
performing condition arises. 

Maintenance records and operating data are stored 
for the life of the battery resulting in simplified 
maintenance and compliance with QA requirements. 
Stored data can be displayed locally, or transmitted 
via modem to the Thycon Service Centre for 
monitoring and maintenance support purposes.

Expansion
Future expansion and redundancy can be achieved 
by parallel connection of the MPX modules. Each 
module can be isolated manually or automatically 
from the load bus without affecting availability 
of supply.

Container modules
The MPX can be provided as a complete containerised 
assembly that can be placed in the harshest Australian 
conditions and easily relocated to other sites. Each 
module is self-contained enabling use in applications 
varying from city building rooftops to coastal oil rigs 
to outback mining stations.

Backlit LCD display
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Thycon MPX advantages

Design advantages

Simple, reliable design

Robust technology

Component rating

Thyristor technology

Environment

Fuseless design

Surge protection

Isolating transformers

Isolation between input 
and output

Uncomplicated design facilitates high strength, durability and reliability. The power circuit uses 
simple, robust switches to form a sine wave by line commutation control technology. This 
method of control eliminates the switching stresses, losses and interference that high frequency, 
forced commutated conversion systems such as IGBT technology experience.

Robust construction achieves reliable performance and long equipment life, as proven by  
40 years of Thycon installations. 

Commercially available standard mains frequency thyristors are used as single devices up  
to 2.4kA. No series or parallel matching of components is required to achieve high  
power applications.

Use of thyristors (SCRs) eliminates the need for special high-speed semiconductor fuses and 
“crowbar” arrangements and results in a simpler design with increased reliability. Thyristors 
have the highest power and fault tolerance of all semiconductor devices and can withstand 
faults of up to 10 times the current for 1000 times the period of IGBT and transistor  
switching technologies.

No special ventilation or air conditioning is required. The equipment can be used at home in 
computer rooms or in harsher environments without de-rating. Thycon equipment can be 
containerised and installed in the extremes of Australian environments.

No power fuses are required. Power components are liberally over-rated so that simple and 
reliable methods of circuit breaker protection can be used. This greatly reduces down time and 
eliminates the need for stock control of spare fuses.

Built in surge protection increases the attenuation of over-voltages caused by distribution faults 
and lightning.

Incorporation of these within the input or the bypass supply enable complete isolation from 
electrical noise and the effects of harmonic currents generated within the distribution network.

Incorporation of full galvanic isolation using an earth-screened transformer provides greater 
safety levels.
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Performance advantages

Output source impedance

Battery compatibility

Battery type flexibility

Battery charging

Battery discharge 
protection

Battery ripple currents

Battery temperature

Compatibility

Microprocessor monitoring

Modular construction

Low output source impedance eliminates the effect of the load on UPS output voltage 
waveform and the danger of interaction between loads.

Compatibility with all battery types facilitates the support of battery manufacturers’ guarantees.

Ability to use a variety of battery capacities, types and manufacturers to ensure maximum 
flexibility in DC bus voltage application. DC bus voltage design ranges from 560 to 3000Vdc 
depending on system or site requirements.

Offers three different modes for charging batteries: on generator, charging to float, and equalise 
or boost charging. All modes allow adjustable charge current limiting to account for various 
battery types.

Ensures that the batteries are never over discharged. This facility greatly improves the longevity 
of the batteries and simplifies battery equalisation and maintenance.

Ripple in the DC link circuit is kept low so that internal battery heating, corrosion and            
sulphate levels are kept within acceptable levels under steady state, discharging and         
charging conditions.

DC voltage may be temperature regulated to prevent under and over charging of the batteries 
and preserve their performance and lifetime. Keeping the battery temperature within acceptable 
levels results in longer battery life.

The control panel provides the operator with an efficient, user-friendly interface.

Externally monitored microprocessor via multistage hardware ensures that the critical load is 
not affected should it fail.

Construction from standardised components and modules ensures high mean time between 
failures (MTBF) and low mean time to repair (MTTR).
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Thycon MPX advantages

Performance advantages

Input power factor

Input current harmonics

Output voltage harmonics

Current ratio

Efficiency

Frequency tracking 

Load crest factor

Noise attenuation

Thycon’s Static 
Flywheel Technology

Transient response

Fault current capability

Output overload

Leading power factor load

Static transfer

Parallel operation

Typical input power factors are at 0.85 for 6-pulse and 0.92 for 12-pulse systems, with a pf of 
0.99 when combined with a Thycon APR. These values remain stable under varying loads on 
the UPS.

High input impedance reduces voltage notching and input harmonics, thereby minimising the 
required rating of standby generator equipment.

Low output impedance inherently inhibits the effect of non-linear, high harmonic loads on the 
output voltage waveform. Output harmonic distortion at linear loads < 2%. Output harmonic 
distortion at non-linear loads < 4%.

Low input to output current ratio (in most cases, ratings of the input supply cables are the same 
as the output) minimise installation costs and demand from the distribution system.

System operates up to 94.5% efficiency resulting in lower running costs and heat dissipation.

A widely controllable frequency tracking range to ±2.5Hz ensures its compatibility with the 
bypass supply.

Low output impedance allows it to drive high crest factor loads without risking component 
damage, current limitation or excessive waveform distortion.

Common mode high frequency attenuation (line to ground and neutral) is more than 135 dB 
and more than 70 dB at normal mode (line to neutral). Consequently load switching, mains or 
generator switching, externally generated industrial noise or storms do not affect the load.

The MPX uses Thycon’s proprietary Static Flywheel Technology to provide fast continuous 
regulation of voltage and harmonic distortion. This technology also allows the MPX to store 
substantial reserve power for transient conditions and high crest factor loads. 

A fast dynamic response enables correction of transient step load changes within one power 
cycle period.

Supplies 10–20 times the rated current under load fault short circuit conditions.

Voltage is regulated beyond 300% overload and, unlike systems with output current limiting,  
will not stray outside the allowable tolerances when supplying inrush current.

System can operate with a leading power factor load without any de-rating factor. “Dual cord” 
power supplies fitted with harmonic filter capacitors has resulted in computer room loads 
operating at leading power factors, requiring many other UPS systems to operate with  
a de-rating factor of up to 60%. 

Transfer to and from the load is fully automatic requiring no user checks or adjustments before 
it is initiated, thus removing the possibility of human error.

Easy paralleling with similar systems at any stage of the UPS lifetime means increased flexibility 
and permits future growth as required.
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20kVA

415 VAC

+10% - 15%

3 + neutral

50 Hz ± 5%

15s

20kVA / 16kW

0.7 lag to 0.8 lead

125% / 150%

415V / 240VAC

± 1%

± 3%

± 5%

± 8%

± 5%

± 5%

10ms

120º ± 1º

120º ± 3º

50 Hz

± 0.1%

10Hz / s

2%

88%

0 to 40ºC

2.2 kW

58 dBA

600 x 800 x 1600

30kVA

415 VAC

+10% - 15%

3 + neutral

50 Hz ± 5%

15s

30kVA / 24kW

0.7 lag to 0.8 lead

125% / 150%

415V / 240VAC

± 1%

± 3%

± 5%

± 8%

± 5%

± 5%

10ms

120º ± 1º

120º ± 3º

50 Hz

± 0.1%

10Hz / s

2%

89%

0 to 40ºC

3.0 kW

60 dBA

600 x 800 x 1600

40kVA

415 VAC

+10% - 15%

3 + neutral

50 Hz ± 5%

15s

40kVA / 32kW

0.7 lag to 0.8 lead

125% / 150%

415V / 240VAC

± 1%

± 3%

± 5%

± 8%

± 5%

± 5%

10ms

120º ± 1º

120º ± 3º

50 Hz

± 0.1%

10Hz / s

2%

90%

0 to 40ºC

4 kW

60 dBA

600 x 800 x 1600

60kVA

415 VAC

+10% - 15%

3 + neutral

50 Hz ± 5%

15s

60kVA/48kW

0.7 lag to 0.8 lead

125% / 150%

415V / 240VAC

± 1%

± 3%

± 5%

± 8%

± 5%

± 5%

10ms

120º ± 1º

120º ± 3º

50 Hz

± 0.1%

10Hz / s

2%

91%

0 to 40ºC

5 kW

60 dBA

600 x 1000 x 1800

 

Input - three phase

Voltage 

Voltage tolerance

Phases 

Frequency 

Power walk-in

Current output - three phase

System rating

Power factor range (within rated kW)  

Overload for 10min. / 1min. 

Voltage  

Voltage tolerance: 

 balanced load  

 100% unbalanced load  

Voltage adjustment  

Voltage transient performance:

 50% full load step  

 Loss / return of AC input  

Uninterrupted transfer of critical load 

 from UPS to bypass or

 from bypass to UPS  

Recovery time  

Phase displacement:

 balanced load 

 100% unbalanced load  

Frequency  

Frequency tolerance (unlocked)  

Frequency tracking rate  

THD  

Efficiency 

Environmental - UPS system

Ambient temperature range  

Heat dissipation at full load  

Audible noise at 2 metres

Dimensions - UPS system

w x d x h (mm)

  MPX-20 MPX-30        MPX-40   MPX-60

Technical data 20 kVA - 60 kVA

Specifications are subject to change without notice
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Input - three phase

Voltage 

Voltage tolerance

Phases 

Frequency 

Power walk-in

Current output - three phase

System rating

Power factor range (within rated kW)  

Overload for 10min. / 1min. 

Voltage  

Voltage tolerance: 

 balanced load  

 100% unbalanced load  

Voltage adjustment  

Voltage transient performance:

 50% full load step  

 Loss / return of AC input  

Uninterrupted transfer of critical load 

 from UPS to bypass or

 from bypass to UPS  

Recovery time  

Phase displacement:

 balanced load 

 100% unbalanced load  

Frequency  

Frequency tolerance (unlocked)  

Frequency tracking rate  

THD  

Efficiency 

Environmental - UPS system

Ambient temperature range  

Heat dissipation at full load  

Audible noise at 2 metres

Dimensions - UPS system

w x d x h (mm)

Technical data 90 kVA - 200 kVA

90kVA

415 VAC

+10% - 15%

3 + neutral

50 Hz ± 5%

15s

90kVA / 72kW

0.7 lag to 0.8 lead

125% / 150%

415V / 240VAC

± 1%

± 3%

± 5%

± 8%

± 5%

± 5%

10ms

120º ± 1º

120º ± 3º

50 Hz

± 0.1%

10Hz / s

2%

91%

0 to 40ºC

7 kW

60 dBA

600 x 1000 x 1800

120kVA

415 VAC

+10% - 15%

3 + neutral

50 Hz ± 5%

15s

120kVA / 96kW

0.7 lag to 0.8 lead

125% / 150%

415V / 240VAC

± 1%

± 3%

± 5%

± 8%

± 5%

± 5%

10ms

120º ± 1º

120º ± 3º

50 Hz

± 0.1%

10Hz / s

2%

92%

0 to 40ºC

8.4 kW

60 dBA

1200 x 1000 x 1800

150kVA

415 VAC

+10% - 15%

3 + neutral

50 Hz ± 5%

15s

150kVA / 120kW

0.7 lag to 0.8 lead

125% / 150%

415V / 240VAC

± 1%

± 3%

± 5%

± 8%

± 5%

± 5%

10ms

120º ± 1º

120º ± 3º

50 Hz

± 0.1%

10Hz / s

2%

92%

0 to 40ºC

10 kW

60 dBA

1200 x 1000 x 1800

200kVA

415 VAC

+10% - 15%

3 + neutral

50 Hz ± 5%

15s

200kVA / 160kW

0.7 lag to 0.8 lead

125% / 150%

415V / 240VAC

± 1%

± 3%

± 5%

± 8%

± 5%

± 5%

10ms

120º ± 1º

120º ± 3º

50 Hz

± 0.1%

10Hz / s

2%

93%

0 to 40ºC

12 kW

<65 dBA

1800 x 1000 x 1800

  MPX-90 MPX-120    MPX-150             MPX-200

Specifications are subject to change without notice
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Input - three phase

Voltage 

Voltage tolerance

Phases 

Frequency 

Power walk-in

Current output - three phase

System rating

Power factor range (within rated kW)  

Overload for 10min. / 1min. 

Voltage  

Voltage tolerance: 

 balanced load  

 100% unbalanced load  

Voltage adjustment  

Voltage transient performance:

 50% full load step  

 Loss / return of AC input  

Uninterrupted transfer of critical load 

 from UPS to bypass or

 from bypass to UPS  

Recovery time  

Phase displacement:

 balanced load 

 100% unbalanced load  

Frequency  

Frequency tolerance (unlocked)  

Frequency tracking rate  

THD  

Efficiency 

Environmental - UPS system

Ambient temperature range  

Heat dissipation at full load  

Audible noise at 2 metres

Dimensions - UPS system

w x d x h (mm)

Technical data 300 kVA - 600 kVA

300kVA

415 VAC

+10% - 15%

3 + neutral

50 Hz ± 5%

15s

300kVA / 240kW

0.7 lag to 0.8 lead

125% / 150%

415V / 240VAC

± 1%

± 3%

± 5%

± 8%

± 5%

± 5%

10ms

120º ± 1º

120º ± 3º

50 Hz

± 0.1%

10Hz / s

2%

93%

0 to 40ºC

18 kW

<65 dBA

1800 x 1000 x 1800

400kVA

415 VAC

+10% - 15%

3 + neutral

50 Hz ± 5%

15s

400kVA / 320kW

0.7 lag to 0.8 lead

125% / 150%

415V / 240VAC

± 1%

± 3%

± 5%

± 8%

± 5%

± 5%

10ms

120º ± 1º

120º ± 3º

50 Hz

± 0.1%

10Hz / s

2%

93%

0 to 40ºC

24 kW

<65 dBA

2400 x 1000 x 1800

500kVA

415 VAC

+10% - 15%

3 + neutral

50 Hz ± 5%

15s

500kVA / 400kW

0.7 lag to 0.8 lead

125% / 150%

415V / 240VAC

± 1%

± 3%

± 5%

± 8%

± 5%

± 5%

10ms

120º ± 1º

120º ± 3º

50 Hz

± 0.1%

10Hz / s

2%

94%

0 to 40ºC

26 kW

<65 dBA

2400 x 1000 x 1800

600kVA

415 VAC

+10% - 15%

3 + neutral

50 Hz ± 5%

15s

600kVA / 480kW

0.7 lag to 0.8 lead

125% / 150%

415V / 240VAC

± 1%

± 3%

± 5%

± 8%

± 5%

± 5%

10ms

120º ± 1º

120º ± 3º

50 Hz

± 0.1%

10Hz / s

2%

94%

0 to 40ºC

31 kW

<70 dBA

3000 x 1000 x 1800

MPX-300                 MPX-400           MPX-500           MPX-600

Specifications are subject to change without notice
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Input - three phase

Voltage 

Voltage tolerance

Phases 

Frequency 

Power walk-in

Current output - three phase

System rating

Power factor range (within rated kW)  

Overload for 10min. / 1min. 

Voltage  

Voltage tolerance: 

 balanced load  

 100% unbalanced load  

Voltage adjustment  

Voltage transient performance:

 50% full load step  

 Loss / return of AC input  

Uninterrupted transfer of critical load 

 from UPS to bypass or

 from bypass to UPS  

Recovery time  

Phase displacement:

 balanced load 

 100% unbalanced load  

Frequency  

Frequency tolerance (unlocked)  

Frequency tracking rate  

THD  

Efficiency 

Environmental - UPS system

Ambient temperature range  

Heat dissipation at full load  

Audible noise at 2 metres

Dimensions - UPS system

w x d x h (mm)

Technical data 800 kVA - 1600 kVA

800kVA

415 VAC

+10% - 15%

3 + neutral

50 Hz ± 5%

15s

800kVA / 640kW

0.7 lag to 0.8 lead

125% / 150%

415V / 240VAC

± 1%

± 3%

± 5%

± 8%

± 5%

± 5%

10ms

120º ± 1º

120º ± 3º

50 Hz

± 0.1%

10Hz / s

2%

94.5%

0 to 40ºC

37 kW

<70 dBA

3000 x 1000 x 1800

1200kVA

415 VAC

+10% - 15%

3 + neutral

50 Hz ± 5%

15s

1200kVA / 960kW

0.7 lag to 0.8 lead

125% / 150%

415V / 240VAC

± 1%

± 3%

± 5%

± 8%

± 5%

± 5%

10ms

120º ± 1º

120º ± 3º

50 Hz

± 0.1%

10Hz / s

2%

95%

0 to 40ºC

50 kW

<70 dBA

4800 x 1000 x 1800

1600kVA

415 VAC

+10% - 15%

3 + neutral

50 Hz ± 5%

15s

1600kVA / 1280kW

0.7 lag to 0.8 lead

125% / 150%

415V / 240VAC

± 1%

± 3%

± 5%

± 8%

± 5%

± 5%

10ms

120º ± 1º

120º ± 3º

50 Hz

± 0.1%

10Hz / s

2%

95%

0 to 40ºC

67 kW

<70 dBA

5400 x 1000 x 1800

MPX-800                 MPX-1200            MPX-1600

Specifications are subject to change without notice
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Static Transfer Switches | STSt 100 - 3000A | STSi 100 - 3000A
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Concept
Static Transfer Switches (STS) are essential for 
achieving highly reliable and redundant supply to 
critical systems.

The STS provides power to items requiring a single 
AC supply by selecting from one of many input AC 
supplies. If one supply becomes unavailable the STS 
automatically transfers the critical load to an  
alternative AC supply source. Manual selection of 
supply is also possible.

Applications
STSs are suitable for back up power supply protection 
where multiple independent supplies are available on 
stand-by and ready for use when required. 

Typical STS applications include:
  data centres to eliminate single points of (power  

  supply) failure
  active maintenance bypass for UPS
  fault isolation

STS features and benefits
  Thycon’s Point of Wave Transfer Technology
  microprocessor-based diagnostics and controls
  high fault clearing capability
  high overload capacity
  soft-start control
  fibre optic firing control
  robust technology
  no moving parts
  fuseless design
  high efficiency
  high reliability
  long life
  cost effective
  low maintenance cost 
  compact, modular construction
  indoor or outdoor enclosures
  Australian made

Principle of operation
Thycon provides two classes of static transfer switch 
for the various requirements of critical systems:
  Thycon STSt
  Thycon STSi

Both classes statically interrupt the supply to the load 
the instant a failure of the incoming AC source is 
detected. The load is isolated and then immediately 
re-connected to the alternative source.

Both the STSt and STSi implementation use break-
before-make transfer characteristics to ensure that 
two supply sources can be truly independent and 
that the failure of one has no impact on the other.

Supply A Supply B

Qd Qe

Qc

STS

Qa Qb

Maintenance
bypass A

Maintenance 
bypass B

Load

Thycon’s Point of Wave Transfer 
Technology ... ensures the STS transfers 
to the same point of the alternative 
supply’s waveform therefore minimising 
inrush to supply sensitive loads such as 
transformers, drives and motors.
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The Thycon STSt and STSi inhibit transfer and raise 
an alarm condition in the system monitor under the 
following fault conditions:
  open circuit switching device within the STS
  short circuit switching device within the STS
  supply phase synchronism out of tolerance
  output phase voltage imbalance
  control fault
  load fault
  device over-temperature
  ambient over-temperature

Thycon STSt
The Thycon STSt uses thyristor switch technology 
that can:
   switch supplies in typical conditions in less than 
5ms (1/4 power cycle)

   switch supplies to the same point of the alternative 
supply’s waveform

   switch with up to ±15 degrees phase shift between 
supplies (user defined)

This proven, robust technology uses large safety 
factors, achieves high reliability and longevity and is 
very economical. Today, single thyristors can switch 
in excess of 5000A and 10,000V.

Thycon STSi
The Thycon STSi uses IGCT (Integrated Gate 
Commutated Thyristor) switch technology 
which can:

   switch supplies in less than 0.5ms under any  
fault condition

   switch with up to ±180 degrees phase shift in 
supplies without feeding or damaging the  
overtaking supply or load

Today, a single IGCT can switch in excess of 4000A 
and 6000V.

Like the Thycon STSt this technology also uses large 
safety factors, is proven to achieve high reliability and 
longevity but is higher in cost. 

STSt can have break times of 5 milliseconds under 
fault conditions as thyristors naturally turn off at zero 
current crossovers or by external commutation. In 
certain fault conditions, these break times can take in 
excess of 10 milliseconds. An IGCT however, will 
guarantee turn-off within microseconds and ensure a 
break time of approximately 500 microseconds.

Installation and testing
To ensure high reliability, independent sources          
with high MTBF and low MTTR must be connected 
to the STS.

It is essential that the STS load transfer time is 
suitable for the system load requirements and that 
the faulty supply cannot feed or damage the 
overtaking supply or load.

Computer server room
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The STS offers modular design for quick and easy 
site installation. All that is required is the installation of 
power cables and control/monitoring cabling. The 
STS is tested comprehensively prior to delivery and 
needs minimal site commissioning.

An STS can also be provided as a complete 
containerised assembly that can be placed in the 
harshest Australian conditions and easily relocated to 
other sites.

Reliability and maintenance requirements
Thycon has been supplying static switches fo 
40 years and has demonstrated their high reliability 
and low maintenance demands in critical applications 
in defence, telecommunications, computer centres 
and manufacturing.

Power electronic converters can be forced or naturally 
cooled, which contributes to high reliability and low 
ongoing maintenance. The power components 
(switchgear and instrument transformers) are all 
standard commercial products of proven reliability 
and life expectancy.

Thycon STS maintenance requirements are 
dependent on environmental and application 
conditions. We accommodate customer  
requirements from basic to full warranty  
maintenance. Each maintenance plan ensures the 
equipment operates in top condition with maximum 

availability of engineers and parts at minimum cost to 
the customer. Qualified engineers perform the 
maintenance with the full back up and resources  
of Thycon.

Training and support
Training and support can be provided to on-site 
personnel to ensure that they are fully versed in the 
operation, maintenance and fault rectification of the 
Thycon STS.

Control and monitoring
Smart digital signal processing provides fast and 
accurate control of the STS. Point of Wave Transfer 
Technology ensures minimal transfer inrush to 
transformer loads and out of synch transfer during 
fault conditions.

An optional soft-start mechanism at turn-on can 
provide low inrush current to transformer loads 
during automatic or manual transfers.

STSs can be controlled and monitored from the unit 
itself and remotely via serial, TCP/IP or SCADA.

This proven, robust technology uses large 
safety factors, achieves high reliability and 
longevity and is very economical.

Data centre
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Control and status
The STS provides a simple mimic and  
control interface.

The STS system monitor mimic diagram enables the 
operator to see the path of power flow at a glance.
Push buttons are used to transfer the STS from 
supply A to supply B. LEDs indicate the status of the 
STS including A and B supply selection, A and B  
out-of-synch alarm and general alarm. 

Monitoring
The STS system monitor is a smart LCD panel 
featuring a simple and effective user interface that 
incorporates advanced diagnostic facilities enabling 
immediate access to:

   power monitoring – voltage / current / kW / kVA / 
power factor / harmonic distortion

  operating status and alarms
  event history
  password protected user defined settings
  service control and test options

The system monitor stores the last 200 system 
events in a non-volatile information buffer for fast, 
efficient fault diagnosis and status indication even 
after a re-start or a complete power outage.

Low-level interface
In the form of 8 standard voltage-free contacts, 
operating status of the equipment to a remote 
monitoring system can be performed.

High-level interface
Real-time performance monitoring of the STS is 
performed via serial or TCP/IP connection. A basic 
hardcopy of operating events and data can be 
obtained by connecting a printer. An optional high-
level interface via Modbus, SNMP or web html can 
be provided for immediate performance monitoring 
and analysis. Additional features enable you to notify 
your network server of alarm conditions, perform 
automatic low battery autonomy shutdowns of the 
critical load and send emails to designated 
recipients. 

STS data such as real-time waveforms, alarms and 
system events can be stored in solid state, non-
volatile memory holding up to 500 MBs of information. 
Connecting the STS to a PC using any of the 
available ports allows you to maintain a full history of 
the equipment over its lifetime.

... stores the last 200 system events in a 
non-volatile information ... even after a 
re-start or a complete power outage.

Static interrupter
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Options

Soft-start facility
A soft-start mechanism at turn-on provides low 
inrush current to transformer loads.

Thycon’s Point of Wave Transfer Technology can be 
used to provide superior transfer characteristics 
when the alternate supply is out of synch during a 
fault-initiated transfer. This world-leading technology 
ensures the STS transfers to the same point of the 
alternative supply’s waveform therefore minimising 
inrush to supply sensitive loads such as transformers, 
drives and motors.

Remote monitoring 
Modem connection enables the STS to dial and 
notify Thycon or a remote user automatically whenever 
an alarm condition arises. Thycon’s Service Centre   
automatically logs data, performs analysis and 
diagnostics and then alerts our 24-hour staff if further 
intervention is required. All STS utilisation and 
incidents found or reported are logged and a full 
report is provided for each occurrence. The report 
highlights remedial actions, cautions and follow up 
recommendations. Alternatively, the remote user can 
interrogate the STS at will.

Thycon power system monitor
The STS monitor offers the user a web-based 
interactive diagnostic tool and database management 
system for continuous real-time monitoring of STS 
system utilisations, alarms, events and variables. The 
database management logs data to your PC’s hard 
disk for future analysis and display.

Container modules
The STS can be provided as a complete containerised 
assembly that can be placed in the harshest Australian 
conditions and easily relocated to other sites. Each 
module is self-contained enabling use in applications 
varying from city building rooftops to coastal oil rigs 
to outback mining stations.

... a complete containerised assembly 
that can be placed in the harshest 
Australian conditions and easily relocated 
to other sites.

STS monitor 
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Thycon STS advantages

Design advantages

Simple, reliable design

Robust technology

Component rating

Thyristor technology

Fuseless design

Surge protection

Compatibility

Modular construction

Environment

Uncomplicated design facilitates high strength, durability and reliability. The power circuit uses 
simple, robust switches to enable fast and efficient transfer.

Robust construction achieves reliable performance and long equipment life, as proven by  
40 years of Thycon installations. 

Commercially available standard mains frequency thyristors are used as single devices up to 
2.4kA. No series or parallel matching of components is required to achieve high-power 
applications.

Use of thyristors (SCRs) eliminates the need for special high-speed semiconductor fuses 
resulting in a simpler design with increased reliability. Thyristors have the highest power and 
fault tolerance of all semiconductor devices and can withstand faults of up to 10 times the 
current for 1000 times the period of IGBT and transistor switching technologies.

Operates without power fuses. Power components are liberally over-rated so that simple and 
reliable methods of circuit breaker protection can be used. This greatly reduces downtime and 
eliminates the need for stock control of spare fuses.

Built-in surge protection increases the attenuation of over-voltages caused by distribution faults 
and lightning.

The control panel provides the operator with an efficient, user-friendly interface.

Construction from standardised components and modules ensures high mean time between 
failures (MTBF) and low mean time to repair (MTTR).

No special ventilation or air conditioning is required. The equipment is at home in computer 
rooms or in harsher environments without de-rating. Thycon equipment can be containerised 
and installed in the extremes of Australian environments.

Performance advantages

Point of Wave Transfer 
Technology

Fault current capability

Efficiency

Thycon’s world-leading Point of Wave Transfer Technology enables fast, dynamic transfers 
without the fear of “out of synch” consequences during supply fault conditions. This technology 
allows transfer to the same point of the alternate supply to ensure the load can never see an 
out of synch transfer and prevents inrush current effects of loads during automatic transfers.

Supplies 10-20 times the rated current under load fault short circuit conditions.

System operates up to 99% efficiency resulting in low running costs and heat dissipation.
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Technology comparison

Specifications are subject to change without notice

Parameter       Bi-directional  Integrated Gate 

          Thyristor  Commutated Thyristor

          Static Transfer  Static Transfer

          Switch - STSt  Switch - STSi  

Rating range       200 - 2800 amps 300 - 2000 amps  

Efficiency        99%   98.6%   

Fault capacity       up to 100kA  up to 30kA   

Over load capability at 150%         120s   120s  

Over load capability at 1000%     1000ms  500ms

Allowable crest factor      > 5   > 5   

Device safety margin (typ)      1000%  500%   

Manual transfer time (asynchronous)     0 - 1s   0 - 1s  

Fault transfer time       < 5ms   < 1ms  

Fault detection time       0.5ms   0.5ms  

Operation during load fault      Remains online until Remains online until 

          protection activates protection activates 

          OR     OR

          disconnects output to disconnects output to 

          protect weak source. protect weak source.

          (< 5ms)  (< 1ms)

Failure mode       Short circuit  Short circuit  

Operational reliability factor      0.999   0.995  

MTBF        250,000 hrs  200,000 hrs  

MTTR        1 hr   1 hr   

Transfer mode       Break before make Break before make  

Make/break       < 0.1ms   < 0.01ms    

Remote transfer capability      Yes   Yes

Voltage protection       Yes   Yes  

Protection method      Thermal/magnetic Thermal/magnetic

         circuit breaker  circuit breaker  
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Static Bus Tie | SBT 100 - 3000A
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Concept
Static Bus Ties (SBT) are essential for achieving 
highly reliable independent, stand-by, parallel or 
redundant supply to critical systems.

Bus ties are fully automatic. Once set, they ensure 
that critical loads are supplied in case of supply 
failure or during maintenance procedures.

Applications
The SBT configuration is ideal for implementing        
dual cord AC distribution systems or independent 
load applications where loads must be  
supplied independently while the supplies are 
operating normally.

A typical application is described opposite.
The front panel and LCD layout are shown.
The three LEDs adjacent to each UPS symbol 
indicate the operating state of each UPS and are 
labelled and coloured as follows:  
 ONLINE: green  UPS is online / normal 
 BYPASS: red  UPS is offline / in bypass
 ISOLATE: yellow  UPS output is isolated  
   from the load

LEDs also indicate when the bus tie is on and when 
the UPS equipment is not in synchronism.

SBT features and benefits
 microprocessor-based diagnostics and controls
 robust technology
 no moving parts
 fuseless design
 high efficiency
 high reliability
 long life
 cost effective
 low maintenance cost 
 compact, modular construction
 indoor or outdoor enclosures
 Australian made

Principle of operation
Automatically operated, the SBT operates on the 
basis of each supply’s performance. Sensing of each 
supply determines when it should go offline and 
when the SBT is to be activated.

When restoring the units to online status, the operator 
merely initiates an ONLINE request from the 
operator control panel at the offline supply. The 
make-before-break transition is transparent to the 
load. Similarly, should maintenance be required on a 
supply the operator issues an OFFLINE command 
from the supply control panel.

The SBT enables two independent supplies to 
operate in one of four modes.
 independent 
 redundant 
 stand-by 
 parallel

Each supply provides static or electromechanical 
isolation. Push buttons are used to select the mode 
of operation. Once selected, operation is 
fully automatic. 

Independent mode

This is used where:
   the requirement of either load exceeds half the 
rating of either supply (i.e. where redundancy is 
impossible to achieve)

   each UPS is to operate separately (i.e. as if the bus 
tie was not present)

   maintenance is being performed
   In this mode, all automatic functions are disabled 

and the SBT is always open

ONLINE

BYPASS

ISOLATEISOLATE

ONLINE

BYPASS

BUS TIE

SYNCH

BUS A BUS B

UPS A UPS B

FAULT

LOAD
B

ON LINE

BYPASS

ISOLATE

UPS A UPS B

LOAD LOAD
A B

ISOLATE

BYPASS

ON LINE

SBT
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Redundant mode
This mode provides full parallel redundant operation, 
as long as the combined load on the two UPS 
equipments does not exceed the rating of one UPS 
(i.e. each UPS should have a load of less than half 
the unit rating). Normally both units operate online in 
parallel with the SBT closed. If one UPS fails, then 
the unit isolates from the output bus. In this set-up 
the SBT is normally closed and the failed unit is 
isolated, leaving the remaining unit to supply both 
loads via the SBT, which does not operate until there 
is a mode change to Independent or Stand-by.

Stand-by mode
This mode provides a redundant capability, as long 
as the combined load on both UPS equipments 
does not exceed the rating of one UPS (i.e. each 
UPS should have a load of less than half the unit 
rating). Normally both units operate independently 
online, with the SBT open. If one UPS fails, then the 
SBT is closed and the failed unit is isolated, leaving 
the remaining unit to supply both loads. Once 
transferred, the critical load is supplied by the 
remaining online unit, in this case A, and the bus tie 
remains closed.

Parallel mode
This is used where the load exceeds the capacity of 
a single unit and redundancy can no longer be 
provided. In this mode the bus tie is always closed 
and both UPS operate as one.

Installation and testing
The SBT is designed for simple installation and 
testing. All that is required is the installation of power 
cables and control and monitoring cabling. The SBT 
is tested comprehensively prior to delivery and needs 
minimal site commissioning.

Reliability and maintenance requirements
Thycon has been supplying static bus ties for over 
20 years and has demonstrated their high reliability 
and low maintenance demands in critical applications 
for defence, telecommunications, computer centres 
and manufacturing.

Thycon SBT maintenance requirements are 
dependent on environmental and application 
conditions. We accommodate customer requirements 
from basic to full warranty maintenance. Each 
maintenance plan ensures the equipment operates 
in top condition with maximum availability of engineers 
and parts at minimum cost to the customer. Qualified 
engineers perform the maintenance with the full back 
up and resources of Thycon.

ON LINE

BYPASS

ISOLATE

UPS A UPS B

LOAD LOAD
A B

ISOLATE

BYPASS

ON LINE

SBT

ON LINE

BYPASS

ISOLATE

UPS A UPS B

LOAD LOAD
A B

ISOLATE

BYPASS

ON LINE

SBT

FAULT

ON LINE

BYPASS

ISOLATE

UPS A UPS B

LOAD LOAD
A B

ISOLATE

BYPASS

ON LINE

SBT

ON LINE

BYPASS

ISOLATE

UPS A UPS B

LOAD LOAD
A B

ISOLATE

BYPASS

ON LINE

SBT

FAULT

... essential for achieving highly reliable 
independent, stand-by, parallel or 
redundant supply to critical systems.

Redundant mode
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Training and support
Training and support can be provided to on-site 
personnel to ensure that they are fully versed in the 
operation, maintenance and fault rectification of the 
Thycon SBT.

Control and monitoring
The digital processor control and display package 
incorporates a user-friendly interface with smart 
hardware, enabling immediate operating mode 
control and status monitoring.

An LCD display provides further information, operator 
mode change facilities, alarm and a mimic diagram 
indicates the state of the bus tie and each supply. 
The LCD is not required for normal operation. 

A 32-level real-time event history buffer provides a 
list of the last 32 state changes for the bus tie PLC. 
Each event is labelled with the date and time of 
occurrence and may be used as a diagnostic aid. It 
should be noted, however, that the messages stored 
are not necessarily fault indications but rather 
changes in operating state.

Thycon SBT advantages

Simple, reliable design
Uncomplicated design facilitates high strength, 
durability and reliability. 

Robust technology
Robust construction achieves reliable performance 
and long equipment life, as proven by over 20 years 
of Thycon installations. 

Compatibility
The control panel provides the operator with an 
efficient, user-friendly interface.

Modular construction
Construction from standardised components and 
modules ensures high mean time between failures 
(MTBF) and low mean time to repair (MTTR).

Environment
No special ventilation or air conditioning is required. 
The equipment is at home in computer rooms or in 
harsher environments without de-rating. Thycon 
equipment can be containerised and installed in the 
extremes of Australian environments.

Efficiency
System operates up to 99% efficiency resulting in 
low running costs and heat dissipation.
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BYPASS

ISOLATE

UPS A UPS B

LOAD LOAD
A B

ISOLATE

BYPASS

ON LINE

SBT
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UPS A UPS B
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A B
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SBT
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Parallel mode
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Active Power Factor Regulator | APR-L 100kVA - 1600kVA | APR-H 1 - 10MVA
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Concept
New sophisticated technologies require a quality 
power supply and businesses today cannot afford to 
have their productivity diminished by even occasional 
outages. Poor harmonic distortion, including voltage 
notching, flicker and short-term sagging are no 
longer acceptable reasons for productivity down 
time. A poor power factor also results in unnecessary 
penalty electricity rates that add to the operating 
costs of business.

Thycon Active Power Factor Regulators (APR) 
accurately and continuously regulate power factor 
and minimise harmonic distortion of the power 
supply to increase your business productivity.

At higher power levels, APRs can also provide 
substantial energy saving and improved power 
network availability for existing power distribution 
infrastructure.

Applications
APRs are suitable for any power quality application 
where accurate power factor regulation, harmonic 
voltage distortion mitigation (including voltage 
notching, flicker and short term sagging) or 
maximisation of existing power distribution 
infrastructure is required. 

Beneficial applications of an APR include:
   minimised disturbance notching and flicker caused 
by heavily switched loads

  minimised electricity supply bill penalty costs
   increased power distribution network availability of 
up to 30%

Minimised disturbance notching and flicker 
caused by heavily switched loads 
Rectifiers are notorious for supply harmonic distortion  
and notching effect caused by their heavy switching 
of currents. 

The waveforms shown on the following page highlight 
the quality of the mains supplying a 12-pulse rectifier 
with and without an APR.

Minimised electricity supply bill penalty costs
Active power factor correction using an APR is 
effective in minimising penalty power costs 
contributed by poor power factor of the supply. 
Correction of supply power factor from 0.7 to 1 can 
save up to 1c/kVArh.

Increased power distribution network availability
Increase in power distribution network availability         
is proportional to the voltage drop experienced            
by poor power factor on distribution lines over long 
distances.

If a poor power factor of 0.7 causes a voltage drop 
of 20% over a 200 km of distribution line, an APR 
can be used to improve distribution capability of the 
power network by 20%.
This can effectively:
   forestall the need to upgrade existing distribution 
power networks across the country

   reduce capital expenditure on new distribution 
power networks by allowing for the margin of  
growth as a result of using an APR

APR features and benefits
  Thycon’s Static Flywheel Technology
  continuous, accurate power factor regulation
   minimised harmonic distortion, notching, flicker 
and short term sagging

  microprocessor-based diagnostics and controls
  energy saving
  soft-start control
  robust technology
  eliminates contactor welding issues
  no moving parts
  fuseless design
  high efficiency
  high reliability
  long life 
  cost effective
  low maintenance cost
  compact, modular construction
  indoor or outdoor enclosures
  Australian made

Active Power Factor Regulator |  | 
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APR on a heavily switched load

Mains supply voltage and current without an APR, THVD: 8%, THID: 11%
       
          Voltage       Current

Mains supply voltage and current with an APR, THVD: 1%, THID: 6%
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Principle of operation
Thycon APRs use a combination of thyristor current 
source inverter technology with fixed capacitor banks 
to provide a fully-controllable static VAr source. 

Insertion of the capacitor bank gives leading reactive 
compensation while insertion of the variable inductor 
gives lagging reactive compensation. The capacitor 
and inductor are varied to regulate the power factor at 
a user-defined point.

The variable inductor is achieved by regulating inductive 
current through a thyristor converter. This mature, low-
cost technology offers the best basis for rugged and 
extremely reliable power electronic conversion.  
The 12-pulse converter inherently reduces harmonic 
distortion to less than 1% without the use of  
additional filters.

The APR has no moving parts and with the use of 
Thycon’s Static Flywheel Technology has a high 
degree of stored energy to provide ride through 
capacity for short sags. By utilising SCR conversion to 
correct power factor it avoids the mechanical wear of 
continual step contactor operation that affects 
traditional power factor correction units. Its control of 
large kVAr ratings is hence very effective.

If a supply failure occurs, the APR disconnects from 
the supply. When the supply returns the APR waits        
for it to stabilise and then restarts. If a generator                  
is connected then the APR can be held off-line                    
if required.

Installation and testing
An APR offers modular design for quick and easy site 
installation. All that is required is the installation of 
power cables and control/monitoring cabling. The 
APR is tested comprehensively prior to delivery and 
needs minimal site commissioning.

An APR can also be provided as a complete 
containerised assembly that can be placed in the 
harshest Australian conditions and easily relocated to 
other sites as required.

Reliability and maintenance requirements
Thycon has been supplying active power factor 
regulators  for  40 years and has demonstrated their 
high reliability and low maintenance demands in critical 
applications for defence, telecommunications, 
computer centres and manufacturing.

Transformers and power electronic converters can be 
forced or naturally cooled, which contributes to high 
reliability and low ongoing maintenance. The power 
components (capacitors, transformers, switchgear 
and instrument transformers) are all standard 
commercial products of proven reliability and long          
life expectancy.

This mature, low cost technology offers ... 
rugged and extremely reliable power 
electronic conversion.

Wind farm generators
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Thycon APR maintenance requirements are 
dependent on environmental and application 
conditions. We accommodate customer requirements 
from basic to full warranty maintenance. Each 
maintenance plan ensures the equipment operates 
in top condition with maximum availability of engineers 
and parts at minimum cost to the customer. Qualified 
engineers perform the maintenance with the full back 
up and resources of Thycon.

Training and support
Training and support can be provided to on-site 
personnel to ensure that they are fully versed in the 
operation, maintenance and fault rectification of a 
Thycon APR.

Control and monitoring
Smart digital signal processing provides control and 
power factor regulation of an APR. The control is 
automatic, continuous and linear about the set-point 
selected by the user ensuring an inherently fast 
transient response. A soft-start mechanism at turn-
on and smooth regulation throughout the operating 
range eliminates the typical switching effects of 
traditional power factor regulation methods.

APRs can be controlled and monitored from the       
unit itself and remotely via serial, TCP/IP, SCADA or 
DNP3. The system is totally automatic and does            
not require manual restarting for fault-initiated        
supply disturbances.

Control and status
An APR provides a simple control and status 
interface.

Start and Stop push-buttons allow you to operate 
the equipment and to go on-line. Power Available 
and Power On LEDs indicate that the mains  
power is available and that the APR is on-line.  
A Cancel button is used as an audible silence  
alarm acknowledge.

Monitoring
The APR system monitor is a smart LCD panel 
featuring a simple and effective user interface that 
incorporates advanced diagnostic facilities enabling 
immediate access to:
  power monitoring - voltage / current / kW / kVA /  

  power factor / harmonic distortion
  operating status and alarms
  event history
  password protected user defined settings
  service control and test options

The system monitor stores the last 200 system 
events in a non-volatile information buffer for fast, 
efficient fault diagnosis and status indication even 
after a re-start or a complete power outage.

Low-level interface
Operating status of the equipment to a remote 
monitoring system can be performed in the form of 
8 standard voltage-free contacts.

2.5MVA power transformer installation
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High-level interface
Real-time performance monitoring of the APR is 
performed via serial, TCP/IP, SCADA or DNP3 
connection. A basic hardcopy of operating events 
and data can be obtained by connecting a printer.       
An optional high-level interface via Modbus,             
SNMP or web html can be provided to those 
requiring additional display features for immediate 
performance monitoring and analysis. An additional 
feature is the ability to notify your network                
server of alarm conditions and send emails to 
designated recipients. 

APR data such as real-time waveforms, alarms and 
system events can be stored in solid state, non-
volatile memory holding up to 500 MBs of information. 
Connecting the APR to a PC using any of the 
available ports allows you to maintain a full history of 
the equipment over its lifetime.

Options

Remote monitoring 
Modem connection enables the APR to dial and 
notify Thycon or a remote user automatically 

whenever an alarm condition arises. Thycon’s Service   
Centre automatically logs data, performs analysis 
and diagnostics and then alerts our 24-hour service 
staff if further intervention is required. All APR 
utilisation and incidents found or reported are logged 
and a full report is provided for each occurrence. The 
report highlights remedial actions, cautions and 
follow up recommendations. Alternatively, the remote 
user can interrogate the APR at will.

Thycon power system monitor
The APR monitor offers the user a web-based 
interactive diagnostic tool and database management 
system for continuous real-time monitoring of APR 
system utilisations, alarms, events and variables. The 
database management logs data to your PC’s hard 
disk for future analysis and display.

Expansion
Future expansion and redundancy can be achieved 
by parallel connection of the APR modules.                
Each module can be isolated manually or automatically 
from the load bus without affecting availability  
of supply.

Container modules
An APR can be provided as a complete containerised 
assembly that can be placed in the harshest Australian 
conditions and easily relocated to other sites. Each 
module is self-contained enabling use in applications 
varying from city building rooftops to coastal oil rigs 
to outback mining stations.

Additional features include the ability to 
notify your network server of alarm 
conditions and send emails to designated 
recipients.

3 phase 12 pulse 800kVA thyristor converter
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Thycon APR advantages

Design advantages

Uncomplicated design facilitates high strength, durability and reliability. The power circuit uses 
simple, robust static switches to form a sine wave by line commutation control technology. This 
design contributes to significantly higher lifetime, reliability, MTBF and lower MTTR than 
traditional methods. 

Robust construction achieves reliable performance and long equipment life, as proven by  
40 years of Thycon installations. 

This design eliminates the switching stresses, losses, interference, mechanical wear and tear 
and contactor welding suffered by traditional methods.

Commercially available standard mains frequency thyristors are used as single devices up           
to 2.4kA. No series or parallel matching of components is required to achieve high                 
power applications.

Use of thyristors (SCRs) eliminates the need for special high-speed semiconductor fuses and 
“crowbar” arrangements and results in a simpler design with increased reliability. Thyristors 
have the highest power and fault tolerance of all semiconductor devices and can withstand 
faults of up to 10 times the current for 1000 times the period of transistor and IGBT           
switching technologies. 

No power fuses are required. Power components are liberally over-rated so that simple and 
reliable methods of circuit breaker protection can be used. This greatly reduces down time and 
eliminates the need for stock control of spare fuses.

Built in surge protection increases the attenuation of over-voltages caused by distribution faults 
and lightning.

Construction from standardised components and modules, results in a high mean time 
between failures (MTBF) and a low mean time to repair (MTTR).

No special ventilation or air conditioning is required. The equipment is at home in computer 
rooms or in harsher environments without de-rating. Thycon equipment can be containerised 
and installed in the extremes of Australian environments.

Simple, reliable design

Robust technology

Static switch design with 
no moving parts

Component rating

Thyristor technology

Fuseless design

Surge protection

Modular construction

Environment

Performance advantages

Smooth transfer on-line and accurate regulation through the operating range ensures seamless 
operation of the APR. Eliminates the typical crude and inaccurate step switching associated 
with traditional methods.

Transfer to and from the load is fully automatic requiring no user checks or adjustments before 
it is initiated, thus removing the possibility of human error.

The APR uses Thycon’s proprietary Static Flywheel Technology to provide fast continuous 
regulation of power factor and harmonic distortion. This technology also allows the APR to 
store substantial reserve power for transient conditions and high crest factor loads. 

A fast dynamic response enables correction of transient step load changes within one power 
cycle period.

System operates up to 99% efficiency resulting in low running costs and heat dissipation.

Easy paralleling with similar systems during any stage of the APR lifetime means increased 
flexibility and permits future growth as required.

Soft-start control and 
active regulation

Static transfer

Thycon’s Static 
Flywheel Technology

Transient response

Efficiency

Parallel operation
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Technical data 100KVAr - 300KVAr

       APR-L100  APR-L200  APR-L300

Reactive power rating   100kVAR at 415V  200kVAR at 415V  300kVAR at 415V   

       50Hz   50Hz   50Hz

Rated voltage    415VAC   415VAC   415VAC

Voltage operating range   415VAC ± 20%  415VAC ± 20%  415VAC ± 20%   

Supply unbalance withstand   2% continuous  2% continuous  2% continuous  

Temporary power    

frequency overvoltage   1.8pu for 3s  1.8pu for 3s  1.8pu for 3s  

Frequency - operating range   50Hz ± 5Hz  50Hz ± 5Hz  50Hz ± 5Hz  

Source impedance - operating range  Not critical  Not critical  Not critical  

Current RMS    139A   277A   416A    

Overload current 150%   30s   30s   30s  

Overload current 120%   10 min.   10 min.   10 min.  

THVD*     <1%   <1%   <1% 

Reactive compensation   100kVAR leading   200kVAR leading  300kVAR leading    

       to 100kVAR lagging to 200kVAR lagging to 300kVAR lagging  

Regulation time constant    Subcycle   Subcycle   Subcycle    

Insertion loss    2.5kW   5kW   7.5kW   

Audible noise level    <65dB(A)   <65dB(A)   <65dB(A)  

Permissible ambient temp   0 to 45ºC   0 to 45ºC   0 to 45ºC  

Protection type    IP20   IP20   IP20   

Dimensions 

w x d x h (mm)    600 x 800 x 1200  600 x 1000 x 1800  600 x 1000 x 1800 

Specifications are subject to change without notice
*Subject to application
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Technical data 400KVAr - 1600KVAr

       APR-L400  APR-L600  APR-L800

  

Reactive power rating   400kVAR at 415V  600kVAR at 415V  800kVAR at 415V   

       50Hz   50Hz   50Hz

Rated voltage    415VAC   415VAC   415VAC

Voltage operating range   415VAC ± 20%  415VAC ± 20%  415VAC ± 20%   

Supply unbalance withstand   2% continuous  2% continuous  2% continuous  

Temporary power    

frequency overvoltage   1.8pu for 3s  1.8pu for 3s  1.8pu for 3s  

Frequency - operating range   50Hz ± 5Hz  50Hz ± 5Hz  50Hz ± 5Hz  

Source impedance - operating range  Not critical  Not critical  Not critical  

Current RMS    556A   833A   1111A    

Overload current 150%   30s   30s   30s  

Overload current 120%   10 min.   10 min.   10 min.  

THVD*     <1%   <1%   <1% 

Reactive compensation   400kVAR leading   600kVAR leading  800kVAR leading    

       to 400kVAR lagging to 600kVAR lagging to 800kVAR lagging  

Regulation time constant    Subcycle   Subcycle   Subcycle    

Insertion loss    10kW   15kW   20kW   

Audible noise level    <65dB(A)   <65dB(A)   <65dB(A)  

Permissible ambient temp   0 to 45ºC   0 to 45ºC   0 to 45ºC  

Protection type    IP20   IP20   IP20   

Dimensions 

w x d x h (mm)    600 x 1000 x 1800  1200 x 1000 x 1800 1200 x 1000 x 1800

Specifications are subject to change without notice
*Subject to application
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Specifications are subject to change without notice
*Subject to application

       APR-H05M  APR-H07M  APR-H10M

Reactive power rating   5MVAr at 22kV, 50Hz 7MVAr at 22kV, 50Hz 10MVAr at 22kV, 50Hz

Rated voltage    22kV   22kV   22kV

Maximum continuous voltage   26.4kV   26.4kV   26.4kV

Voltage operating range   22kV ± 20%  22kV ± 20%  22kV ± 20%   

Supply unbalance withstand   2% continuous  2% continuous  2% continuous 

Temporary power 

frequency overvoltage   1.8pu for 3s  1.8pu for 3s  1.8pu for 3s

Power frequency insulation 

withstand voltage    50kV for 1 min.  50kV for 1 min.  50kV for 1 min.

Impulse withstand voltage   125kVp, 1/50_s  125kVp, 1/50_s  125kVp, 1/50_s

       (150kVp optional)   (150kVp optional)   (150kVp optional)

Frequency - operating range   50Hz ± 5Hz  50Hz ± 5Hz  50Hz ± 5Hz

Source impedance - operating range  Not critical  Not critical  Not critical

Current RMS    131A   183A   262A

Short-time current withstand   10kA for 3s  10kA for 3s  10kA for 3s

Overload current 150%   30s   30s   30s

Overload current 120%   10 min.   10 min.   10 min.

Auxiliary voltage supply   240/415V ac   240/415V ac   240/415V ac 

       and 24 - 125V dc  and 24 - 125V dc  and 24 - 125V dc

THVD*     <1%   <1%   <1%

Reactive compensation   5MVAr leading   7MVAr leading   10MVAr leading  

       to 5MVAr lagging  to 7MVAr lagging  to 10MVAr lagging

Regulation time constant    Subcycle   Subcycle   Subcycle    

Insertion loss    125kW   175kW   250kW 

Audible noise level    <70dB(A)   <70dB(A)   <70dB(A)

Permissible ambient temp   -5 to 45ºC  -5 to 45ºC  -5 to 45ºC

Protection type    IP54   IP54   IP54

Dimensions 

w x d x h (mm)    9000 x 2500 x 2500 10000 x 2500 x 2500 9000 x 5000 x 2500

Technical data 5MVAr - 10MVAr
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Battery Data Logger | BDL3000
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Concept
The Thycon Battery Data Logger (BDL) measures, 
stores, displays and analyses multiple battery 
parameters continually without user intervention.

The BDL combines 0.1% measurement accuracy 
and advanced analytical techniques to report 
variances in the condition of all batteries in an 
installation.

Fast parallel scanning and data processing allow for 
simultaneous readings of individual batteries, or 
overall string/bank measurements to be available 
immediately to the user during any phase of the 
battery discharge or recharge cycle.

The BDL has internal, non-volatile, storage capable 
of holding the data from hundreds of scans for          
later retrieval.

The BDL measurement data may be viewed using a 
standard web browser (e.g. Windows Internet 
Explorer or equivalent) on any PC connected over an 
Ethernet LAN/WAN network. This same interface 
may be used to access the stored battery information 
either locally or from a remote site.

Applications
Typical BDL applications include monitoring:
 UPS battery banks
 telecom exchange batteries
   battery banks in remote exchange, repeater 
stations

BDL features and benefits
 high accuracy voltage measurement
 microprocessor-based diagnostics

 no proprietary software required
   measures NiCd or lead acid batteries of any 
voltage

   measures up to 896 batteries over up to 16 battery 
banks

 flexible design allows for easy expansion
 high efficiency
 high reliability
 long life
 cost effective
 low maintenance cost 
 compact, modular construction
 Australian made

Principle of operation
A standard BDL system consists of the following 
items:
 BDL unit
 battery measurement cards
 current-limited battery connectors
 battery current measurement modules
 AC/low voltage DC power supply
 charger current measurement modules (optional)
   pilot cell temperature measurement modules 
(optional)

 ambient temperature measurement modules
   embedded TCP/IP ethernet communications 
hardware and software (optional)

Simple to use and flexible, it provides 
unsurpassed monitoring capabilities to 
achieve peak battery performance and 
long service life. 
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The BDL does not require any proprietary software. 
Simple to use and flexible, it provides unsurpassed 
monitoring capabilities to achieve peak battery 
performance and long service life. The BDL sorts 
battery voltage deviations into five user-definable 
tolerance bands (typically 2%, 5%, 8%, 10% and 
20%). Requests for data are read in real time, 
analysed and then presented to the user.

Battery voltages, currents and temperatures are 
continually scanned and stored in an internal memory 
card for easy download and retrieval through the 
web browser interface. The information can then be 
analysed using other tools such as Microsoft Excel, 
Access, Math cad, Mathematica, etc. The BDL 
memory card provides sufficient non-volatile data 
storage to capture years of data, enabling precise 
tracking of the battery bank’s state over time.

BDL data is only stored when an ‘out of tolerance’ 
condition is detected or if the battery bank changes 
state, such as when batteries discharge and recharge. 
On detecting a discharge, the BDL logs battery 
voltages and currents for the duration of the 
discharge/recharge cycle and provides an analysis 
report of ‘out of tolerance’ batteries.

Battery banks 
A single BDL can sample and read an entire battery 
bank of 216 batteries in just 5 seconds. It can scan 
battery banks with up to 896 batteries in 16 parallel 
strings; scanning occurs concurrently on each string 
(e.g. four strings of 216 batteries in just 5 seconds) 

with scan intervals generally pre-set to 15 seconds. 
All sample rates in the different battery states 
(discharging, recharging and at float) can be 
independently set at the remote personal computer 
with an RS232 port.

Trend log data
The screen above is a typical trend log data display 
as shown on the BDL web monitor. Each window 
consists of a snap-shot of battery bank operation 
over the previous 8 days. Sampling for the trend log 
is typically once every 10 minutes, however, it can be 
set to once every 15 seconds to 60 minutes. During 
a discharge/recharge cycle the sampling rate is 
automatically increased to a faster rate.

Buttons on the web page allow you to navigate 
through the data base.

Battery impedance
BDL is capable of measuring impedance utilising an 
external exciter connected to the battery bank. 
Impedance can be measured in AC as well as DC 
values, providing greater diagnostic capability; 
however the AC impedance option must be specified 
and ordered at the time of purchase.

Battery analysis report

A single BDL can sample and read an 
entire battery bank of 216 batteries in just 
5 seconds.

Battery status summary
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Battery measurement cards
Battery measurement cards are available for 2, 6 and 
12 volt batteries and may be installed in various 
configurations according to nominal battery voltage. 

The cards do not draw power from the battery and 
are connected via current limited high voltage isolation 
resistors. Each card contains an analog multiplexer, 
a 14-bit A/D converter providing an accuracy of 
voltage measurement better than 0.1% and can be 
configured to monitor either of the following: 
 2 x 12V batteries per card
  4 x 6V batteries per card
  12 x 2V batteries per card

The cards measure reversed-polarity batteries. The 
multiplexer samples each battery voltage sequentially. 
The A/D converter transforms the voltages into digital 
data and transmits it along an optically isolated serial 
bus to the BDL. All the battery cards on a battery bank 
perform their measurements simultaneously.

Measurement range per (2V) cell is +/- 4 V DC, this is 
important in the detection of failed and faulty batteries.

The battery measurement cards have 3500 VAC, 6000 
VDC isolation and multiple safety barriers.

Installation and testing
The BDL conforms to Australian Standard Safety 
requirements (e.g. 10kV break down and less than 2mA 
current limited connections to batteries, 3500 V isolation 
barriers on each card and AS3108 1500 V isolation at 
BDL). This enables the BDL to be integrated into battery 
installations exceeding 1000 V DC.

Reliability and maintenance requirements
Thycon has been supplying battery data loggers for    
over 25 years and has demonstrated their high reliability 
and low maintenance demands in critical applications 
for defence, telecommunications, computer centres   
and manufacturing.

Thycon BDL maintenance requirements are dependent 
on environmental and application conditions. We 
accommodate customer requirements from basic to full 
warranty maintenance. Each maintenance plan ensures 
the equipment operates in top condition with maximum 
availability of engineers and parts at minimum cost  
to the customer. Qualified engineers perform the 
maintenance with the full back up and resources  
of Thycon.

The BDL conforms to Australian Standard 
Safety requirements. This enables the 
BDL to be integrated into battery 
installations exceeding 1000 V DC.

BDL trend graphs BDL event log
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Training and support
Training and support can be provided to on-site 
personnel to ensure that they are fully versed in the 
operation, maintenance and fault rectification of the 
Thycon BDL.

Control and monitoring
The BDL is controlled by a microprocessor and after 
initial configuration will monitor and log the battery 
bank(s) without any further intervention. The data 
logging periods are adjusted automatically according to 
the state of each battery bank (float, discharge,    
recharge etc.).

The real-time battery readings and the logged battery 
data can be accessed via a variety of methods as 
described below.

Control and status
The basic BDL provides a very simple control and    
status interface.

A Scan button on the front panel allows the operator to 
obtain a printout of the current battery voltages at any 
time as well as a summary of the recent discharge/
recharge history of each battery bank.                  

A Power On LED indicates that the BDL is operating 
and a Summary Alarm LED indicates an active              
alarm condition.

Low-level interface
The BDL has two voltage-free change-over contacts for 
remote alarm monitoring. These are energised (along 
with visual and audible alarm indicators) to indicate 
battery alarms such as ‘out of tolerance’ or other fault 
conditions detected by the BDL.

A RS232 serial port on the BDL provides a printer 
interface to obtain printouts of the battery voltages.

High-level interface
Both real-time and logged battery data may be 
monitored via a serial or TCP/IP connection.

An optional high-level interface via Modbus, SNMP or 
web html can be provided to those requiring additional 
display features for immediate performance monitoring 
and analysis. 

The basic BDL provides a very simple 
control and status interface.

Battery Data Logger 3000
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Options

Remote monitoring 
Modem connection enables the BDL to dial and notify 
Thycon or a remote user automatically whenever an 
alarm condition arises. Thycon’s Service Centre 
automatically logs data, performs analysis and 
diagnostics and then alerts our 24-hour staff if further 
intervention is required. All battery utilisation and 
incidents found or reported are logged and a full report 
is provided for each occurrence. The report highlights 
remedial actions, cautions and follow up 
recommendations. Alternatively, the remote user can 
interrogate the BDL at will.

Thycon power system monitor
The BDL monitor offers the user a web-based 
interactive diagnostic tool and database management 
system for continuous real-time monitoring of BDL 
system utilisations, alarms, events and variables. The 
database management logs data to your PC’s hard 
disk for future analysis and display.

Expansion
Continuous ambient temperature monitoring is 
standard. Individual battery or pilot cell case 
temperature monitoring is optional. Where more than 

896 batteries are to be monitored, additional 
BDL3000s can be networked easily. The BDL is 
easily integrated with UPS overall system monitoring, 
including with BMS Modbus TCP/IP interface.

The web-browser allows you to view real-time data, 
histograms, trend log graphs and other information, 
which can also be ported to database management 
software for sorting, graphing and analysis. BDL 
battery data as well as alarms and system events 
can be stored in solid state, non-volatile memory 
holding up to 500 MBs of information. Connecting 
the BDL to a PC using any of the available ports 
allows you to maintain a full history of the equipment 
over its lifetime.

Modem connection enables the BDL to dial and 
notify Thycon or a remote user automatically when 
alarm conditions arise.

The web-browser allows you to view real-
time data, histograms, trend log graphs ... 
can also be ported to database 
management software for sorting, graphing 
...

Battery system
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Thycon BDL advantages

Design advantages

Simple, reliable design

Robust technology

Battery compatibility

Battery type flexibility

Compatibility

Modular construction

Environment

Uncomplicated design facilitates high strength, durability and reliability. 

Robust construction achieves reliable performance and long equipment life, 
as proven by over 25 years of Thycon installations. 

Compatibility with all battery types facilitates the support of battery 
manufacturers guarantees.

Ability to use a variety of battery capacities, types and manufacturers to 
ensure maximum flexibility in DC bus voltage application. DC bus voltage 
design ranges from 560 to 3000Vdc depending on the system or site 
requirements.

The control panel provides the operator with an efficient, user-friendly 
interface.

Construction from standardised components and modules ensures high 
mean time between failures (MTBF) and low mean time to repair (MTTR).

No special ventilation or air conditioning is required. The equipment is at 
home in computer rooms or in harsher environments. Thycon equipment can 
be containerised and installed in the extremes of Australian environments.

Performance advantages

Efficiency

Accuracy

Safety

System operates up to 99% efficiency resulting in lower running costs and 
heat dissipation.

Thycon BDLs remain the most accurate systems on the market. Hardwiring to 
each battery cell enables high accuracy throughout the operating range.

Safety for the operator and maintenance personnel is a priority in the design 
of the BDL. Each battery cell measurement card contains protection circuitry 
that ensures maximum safety protection for personnel.
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Manual scan   DATA CNTR BANK 1 - AT FLOAT      08:54:15

Ambient temp = 20ºC     Voltage = 490V Mean battery voltage = 2.269V   Current = 0A

1 = 2.305 2 = 2.261 3=2.275  4 = 2.229 5 = 2.187  6 = 2.302
7 = 2.228 8 = 2.261 9=2.275  10 = 2.229 11 = 2.272  12 = 2.248
13 = 2.257 14 = 2.261 ...  ... ...  ...
... ... ...  ... 203 = 2.272 204 = 2.253
205 = 2.255 206 = 2.261 207=2.270  208 = 2.259 209 = 2.268 210 = 2.260
211 = 2.257 212 = 2.261 213=2.269  214 = 2.260 215 = 2.272 216 = 2.258

5-8% dev: 26 = 2.109
2-5% dev: 5 = 2.187    18 = 2.162    24 = 2.350    59 = 2.319   116 = 2.221    202 = 2.190

Auto scan: 1   DATA CNTR BANK 1 - DISCHARGING      09:56:41

Ambient temp = 21ºC     Voltage = 421V Mean battery voltage = 1.949V   Current = 77A

10-20% dev: 26 = 1.681
5-8% dev: 5 =1.800    18 = 1.810   24 = 1.842
2-5% dev: 2 = 1.910    32 = 1.880   47 = 1.890   59 = 1.993   116 = 1.908  153 = 1.874   202 = 1.887

Auto scan: 21   DATA CNTR BANK 1 - DISCHARGED      10:07:35

Ambient temp = 21ºC     Voltage = 367V Mean battery voltage = 1.700V   Current = -88A

>20% dev: 26 = -0.452
2-5% dev: 5 = 1.627    18 = 1.623   24 = 1.647   47 = 1.653   59 = 1.736   116 = 1.660   153 = 1.625

Auto scan: 23   DATA CNTR BANK 1 - RECHARGING      10:42:50

Ambient temp = 22ºC     Voltage = 456V Mean battery voltage = 2.111V   Current = 4.0A

10-20% dev: 26 = 1.768

Auto scan: 53   DATA CNTR BANK 1 - AT FLOAT      18:25:17

Ambient temp = 20ºC     Voltage = 490V Mean battery voltage = 2.268V   Current = 0.5A

10-20% dev: 26 = 1.928

Auto scan: 59   DATA CNTR BANK 1 - ON BOOST      21:08:49

Ambient temp = 18ºC     Voltage = 498V Mean battery voltage = 2.306V   Current = 1.2A

10-20% dev: 26 = 2.029

SCAN
pushbutton

pressed

Out-of-tolerance
batteries

Discharge 
detected,

logging initiated
automatically

Battery bank
discharge

Logging 
continues

during 
recharging

Logging 
continues

until boost 
charging

is complete

Sample battery scan data
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Discharge      Ah   Min. Voltage          Max      Recharge       OC
date Time Duration  depl'd   DCBV  Average    current     delay     DCBV

12/09/09 08:35:22 00:10:54   13  369 1.708  80     03:42:02      381

02/05/09 22:46:19 00:11:32   14  365 1.690  81     02:32:17      373

26/04/09 07:32:57 00:10:39   13  367 1.699  81     12:15:56      406

19/12/08 11:09:21 00:12:03   15  363 1.681  86     00:45:12      365

11/08/08 19:11:53 00:11:19   13  366 1.694  81     05:34:25      383 

28/06/08 17:30:22 00:11:51   14  364 1.685  82     01:23:09      368

12/02/08 15:24:06 00:10:22   13  368 1.704  78     07:10:39      391

03/09/07 02:33:14 00:11:08   14  367 1.699  85     00:58:12      370

18/04/07 18:16:35 00:11:37   14  364 1.685  84     02:14:35      371

07/03/07 10:08:24 00:10:15   12  370 1.713  83     06:48:52      392

Recharge delay history

Battery bank name:
Manufacturer:
Type number:

Capacity at 20hr rate:
Number of batteries:

Number of cells:
Commissioned:
Last discharge:

Duration:
Capacity depleted:

Minimum bus voltage (DCBVMIN):
Average battery voltage at DCBVMIN:

Maximum current:
Total number of discharges:
Total duration of discharges:

Operating temperatures:   max:
av:

min:

DATA CNTR BANK 1
BATCO
BC-0238
38 Ah
216
216
05/01/07
12/09/09 08:35:22
00:10:54
13Ah
369 V DC
1.708 V DC
80 A DC
33
05:12:46
32ºC on 23/02/09
21ºC std dev: 4ºC
14ºC on 12/12/08

Battery discharge history

Sample battery history data
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Voltage accuracy: Better than   
 0.1%
Temperature stability: 100ppm / °C
Drift: 25ppm /   
 1000hrs
Resolution: 1 mV / cell
Repeatability: 1 mV / cell
Reading indication: 4 digits
Input impedance
    Battery Measurement Card (BM): 50 MΩ
    Current limiting connector: 300 - 500 kΩ
Input voltage 
   Single 2V input: ± 4.00V DC
   BM Card: 0 - 36.0V DC
Conversion time: 25ms / input
Sampling time for 264 cells
   Standard: 6 s
   Optional: 1 s
Isolation: 3.75kV
Fault protection (BM Card): 1kV
Maximum no. of inputs per BDL: 896
DC shunt (50 mV) accuracy
   Standard: 1%
   Optional: 0.1%
DC current tong 
   (1 mV/A) accuracy: 5%
Maximum current reading: 200% of rated
Temperature measurement accuracy: ± 1°C

Ambient temperature 
     normal: 0 - 45°C
     for 0.1% accuracy: 10 - 35°C
 Power supply: 240V, 50Hz or 
  20 - 380 VDC
Power consumption BDL: 10W
Power consumption BM Card: 100mW
Dimensions (w x h x d (mm))
   BDL: 310 x 225 x 260
   BMN: 45 x 10 x 120

Programmable parameters
Scan periods (typical)
   Discharge: 10s - 10 days
   Recharge: 10s - 10 days
   Float: 10s - 10 days
   Boost: 10s - 10 days
Tolerance bands
   Maximum: 5
   Deviation range: 1 - 100% 

Alarm thresholds
Battery out of tolerance limit 1 - 50% 
Battery voltage limit 0.5 - 3.0V per cell
Bank voltage limit 0.5 - 3.0V per cell
Battery temperature limit 0 - 50°C
Discharge time limit 10s - 10 days
User relays 2+1 1 C/O each 240V, 1A

Specifications are subject to change without notice

Technical data



102

Triplen Transformer | 10kVA - 1MVA
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Concept
The Triplen is a self-contained power conditioning 
system designed to provide your computer centre 
with reliable computer grade power, while trapping 
system harmonic currents that could seriously overload 
the building cables. 

Applications
Thycon Triplen transformers are suitable for  
applications requiring:
  3rd harmonic elimination
  isolation
  voltage transformation

Triplen features and benefits
  3rd harmonic elimination
  single point grounding
  foil wound transformers
  computer grade quality power
  substantial system application savings as neutral  

  cable rating is greatly reduced
  energy savings 
  soft-start control
  high overload capacity
  robust technology
  no moving parts
  fuseless design
  high efficiency
  high reliability
  long life
  cost effective
  low maintenance cost 
  compact, modular construction
  indoor or outdoor enclosures
  Australian made

Principle of operation
Modern computers utilising switch-mode power 
supplies can produce very high harmonic currents, in 
particular the third harmonic, with content level as 
much as 80% or even higher. These add arithmetically 
in the neutral cable of the building power supply to 
240% or more of the rated phase current value. As it 
is frequent practice to rate the neutral cable, at best, 
to the same value as the phase cables, and as the 
cable losses are proportional to the square of the 
current, the additional losses in the neutral conductor 
can be five times greater than the conductor rating. 
Since neutral cables are not fused or otherwise 
protected against overloads, thermal cable destruction 
and electrical fire can be the final results.

The Triplen harmonic current limiter reduces the third 
harmonic currents and consequently the neutral 
currents to zero. With a balanced load, the third 
harmonic currents are also removed from the phase 
cables of the building power supply and so are all 
other harmonic currents that are multiples of three.  
Other harmonics generated by the computer centre, 
usually only odd numbered and with amplitude varying 
inversely to their frequency, are many times smaller 
than the third and can generally be disregarded. 
Optional filters can be fitted to the Triplen limiter should 
these odd-numbered harmonics (i.e. 5th, 7th, 11th 
etc.) need to be reduced. The traces below show the 
building power supply voltage waveform with the third 
harmonic current present, with and without the         
Triplen limiter.

Waveform without the                
Triplen limiter

Waveform with the                
Triplen limiter
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Computer grade power
In addition to keeping your building power supply free 
from damaging harmonic currents, the Triplen restores 
voltage to computer grade quality, provides galvanic 
isolation between the building power supply and 
computers, and blocks RFI, EMI, common-mode noise 
and spikes.

Single point grounding
Effective grounding of computer equipment is essential 
in any computer centre in order to ensure operator 
safety and accurate information processing. A single 
point is established at installation as a dedicated earth. 
The neutral may be isolated and earthed separately 
from the computer cabinet.

Foil wound transformers
Thycon foil wound transformers produce a better power 
supply quality and better shielding at reduced cost. 
Transformer dimensions are also reduced because hot 
spots, common in wire wound transformers, are non-
existent with foil. The use of foil also makes vertical 
clamping of coils unnecessary as axial forces are              
not present.

Installation and testing
The Triplen is designed for simple installation and 
testing. All that is required is the installation of power 
cables and control and monitoring cabling. The Triplen 
is tested comprehensively prior to delivery and needs 
minimal site commissioning.

Reliability and maintenance requirements
Thycon has been supplying transformers for 40 years 
and has demonstrated their high reliability and low 
maintenance demands in critical applications for 
defence, telecommunications, computer centres  
and manufacturing.

Transformers can be forced or naturally cooled, which 
contributes to high reliability and low ongoing 
maintenance. The power components (transformers, 
switchgear and instrument transformers) are all  
standard commercial products of proven reliability and 
life expectancy.

computer
actives

N2  computer   
      neutrals

E2  computer   
      grounds

to
isolated
building
ground

input
conduct

Q1

E1

single point ground

Q2

Triplen single line diagram

Triplen restores voltage to computer grade 
quality, provides galvanic isolation ... and 
blocks RFI, EMI, common-mode noise 
and spikes.
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Thycon Triplen maintenance requirements are  
dependent on environmental and application  
conditions. We accommodate customer requirements 
from basic to full warranty maintenance. Each 
maintenance plan ensures the equipment operates in 
top condition with maximum availability of engineers 
and parts at minimum cost to the customer. Qualified 
engineers perform the maintenance with the full back up 
and resources of Thycon.

Training and support
Training and support can be provided to on-site 
personnel to ensure that they are fully versed in the 
operation, maintenance and fault rectification of the 
Thycon Triplen.

Control and monitoring
The Triplen system monitor features a simple and 
effective user interface that incorporates:

   a Start push button interlocked with amplitude, 
frequency and phase rotation monitoring of the        
input supply

 

   an output amplitude, frequency and phase rotation 
monitor with automatic disconnect command for  
out-of-tolerance conditions

   emergency stop via a fully guarded push-button for 
total power isolation (input and output)

Options
  ground fault interrupter
  custom specified alarms module, local or remote
  line and load parameters display (volts, current etc.)
  line disturbance analysis
  diagnostic terminal

Triplen transformer foil coil winding machine Waveforms

Effective grounding of computer equipment 
is essential ... in order to ensure operator 
safety and accurate information 
processing.
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415 V

+10% - 15%

50 Hz ± 5%

150 A RMS

<300 Apeak

415/240V

100kVA

200 A RMS

<1.5%

>55dB

>80dB

200 joules

50A RMS

<60dB

<35degC

600 x 800 x 1200

415 V

+10% - 15%

50 Hz ± 5%

225 A RMS

<450 Apeak

415/240V

150kVA

300 A RMS

<1.5%

>55dB

>80dB

200 joules

75A RMS

<60dB

<35degC

600 x 800 x 1600

415 V

+10% - 15%

50 Hz ± 5%

300 A RMS

<600 Apeak

415/240V

200kVA

400 A RMS

<1.5%

>55dB

>80dB

200 joules

100A RMS

<60dB

<35degC

600 x 800 x 1600

415 V

+10% - 15%

50 Hz ± 5%

450 A RMS

<900 Apeak

415/240V

300kVA

600 A RMS

<1.5%

>55dB

>80dB

200 joules

150A RMS

<60dB

<35degC

600 x 800 x 1600

Specifications are subject to change without notice

 

Input - three phase, three wire

Voltage 

Voltage tolerance

Frequency

Phase current 

Inrush current (maximum)

Output - three phase, four wire

Voltage

Rating  

Phase current 

Output impedance  

Noise attenuation:

(electrical at 10kHz)

Common mode

Common/transverse mode  

Transient suppression  

(minimum energy absorption):  

Filters (optional)

5th and 7th harmonic

Ambient audible noise at 1 metre  

Ambient temperature 

Dimensions

w x d x h (mm)

415 V

+10% - 15%

50 Hz ± 5%

75 A RMS

<150 Apeak

415/240V

50kVA

100 A RMS

<1.5%

>55dB

>80dB

200 joules

25A RMS

<60dB

<35degC

600 x 800 x 1200

   TPL50            TPL100        TPL150        TPL200         TPL300    TPL400            TPL500        TPL600       TPL800

Technical data 50kVA - 300kVA 
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415 V

+10% - 15%

50 Hz ± 5%

750 A RMS

<1500 Apeak

415/240V

500kVA

1000 A RMS

<1.5%

>55dB

>80dB

200 joules

250A RMS

<60dB

<35degC

600 x 1000 x 1600

415 V

+10% - 15%

50 Hz ± 5%

900 A RMS

<1800 Apeak

415/240V

600kVA

1200 A RMS

<1.5%

>55dB

>80dB

200 joules

300A RMS

<60dB

<35degC

1200 x 800 x 1600

415 V

+10% - 15%

50 Hz ± 5%

1200 A RMS

<2400 Apeak

415/240V

800kVA

1600 A RMS

<1.5%

>55dB

>80dB

200 joules

400A RMS

<60dB

<35degC

1200 x 800 x 1600

Specifications are subject to change without notice

 

Input - three phase, three wire

Voltage 

Voltage tolerance

Frequency

Phase current 

Inrush current (maximum)

Output - three phase, four wire

Voltage

Rating  

Phase current 

Output impedance  

Noise attenuation:

(electrical at 10kHz)

Common mode

Common/transverse mode  

Transient suppression  

(minimum energy absorption):  

Filters (optional)

5th and 7th harmonic

Ambient audible noise at 1 metre  

Ambient temperature 

Dimensions

w x d x h (mm)

415 V

+10% - 15%

50 Hz ± 5%

600 A RMS

<1200 Apeak

415/240V

400kVA

800 A RMS

<1.5%

>55dB

>80dB

200 joules

200A RMS

<60dB

<35degC

600 x 800 x 1600

   TPL400            TPL500        TPL600       TPL800

Technical data 400kVA - 800kVA 
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Multi Circuit Monitor | MCM 6 - 200
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Concept
The Thycon Multi Circuit Monitor (MCM) is the ideal 
product for data centre managers, engineers   and 
operational personnel who are responsible for 
delivering efficient and reliable power to critical 
applications.

With the Multi Circuit Monitor (MCM) installed into 
Power Distribution Units (PDU), data centre operators 
are able to optimise the critical power infrastructure 
to meet the demands of continuous availability.

The MCM is flexible in it’s implementation by the fact 
that the circuit monitoring modules, while they are 24 
circuit as standard, can be 6 circuit, 12 circuit & 18 
circuit if required. As well as being configured to 
work in any combination of distribution trees available, 
they can also be placed under computer floors within 
their own enclosures and connected via cat 5 cable 
to an Ethernet hub then from there to the Monitoring 
Module Interface that can be located where 
required.

Features
The MCM unit measures the PDU voltages and 
currents and calculates the following parameters:

L-L RMS voltages
L-N RMS voltages
 RMS currents
Peak RMS voltage for each of the 3 L-N phases
Peak RMS current for each circuit
P(W) and S(VA) for each circuit
Demand values kWH and kVAH for each circuit

  THD and harmonics analysis for each circuit and 
each L-N voltage
Power factor for each circuit
Crest factors for L-N voltages and circuit currents

Applications
Ideal for data centres, industrial facilities and IT 
facilities where monitoring of power distribution is 
required for:

allocating energy costs
tracking power usage

  avoiding outages through proper power 
monitoring
optimising existing power infrastructure

  improving efficiency in the distribution of power
enabling accurate sub-billing of power usage

Optional Display

Current Monitoring Transducers
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Technical data

Metering (per circuit)

RMS current 

Maximum current

THD of current

Current harmonics

Power factor

kW

kVA

Maximum kW

Maximum kVA

Demand kWh

Demand kVAh

Current crest factor

Mains Metering (per phase)

L-L RMS voltages

L-N RMS voltages

Maximum L-L RMS voltages

Minimum L-L RMS voltages

Maximum L-N RMS voltages

Minimum L-N RMS voltages

THD of each L-N

Harmonics of each L-N

Crest factor of each L-N

Frequency

Total kW, kVA 

Total current 

Alarms

Over current detection

Communication

MODBUS/TCP protocol over Ethernet

MODBUS RTU over RS-485

Metering Accuracy

Current : 1% of full scale

Voltage : 1% of full scale

Metering Range

Current to 100A using 100A CT

Voltage 90..300 V L-N using appropriate 

voltage interface
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Notes
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Triplen Power Distribution Unit | TPDU 10kVA - 1600kVA
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Concept
The Thycon Triplen Power Distribution Unit (TPDU) is 
designed to correct any third harmonic content on 
the current waveform while providing electrical 
isolation, voltage transformation and extensive 
monitoring of the load. 

TPDU Features and benefits
  24/7 detailed monitoring of individual branch 
circuits

  treading and load profiling for effective management 
and planning

  local and remote monitoring
  optimised power utilisation
  optimised availability
  3rd harmonic elimination
 single point grounding
 high efficiency
 high reliability
 low maintenance cost 
 compact, modular construction
 Australian made

TPDU 500
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Principle of operation
The Triplen PDU is a self-contained power conditioning 
system that provides reliable computer grade power 
and single point grounding, while simultaneously 
trapping system harmonic currents and providing 
extensive monitoring of the load.

Harmonic currents are produced by any non-linear 
load, and especially by switch-mode power supplies 
as are used in computers. These currents add 
arithmetically in the neutral cable of the building 
power supply to 240% or more of the rated phase-
current value. The neutral cable is frequently rated to 
the same value as the phase cables at best, and as 
the cable losses are proportional to the square of the 
current, the additional losses in the neutral conductor 
can be five times greater than the conductor rating. 
Since neutral cables are not normally fused or 
otherwise protected against overloads, thermal cable 
destruction and electrical fire can result.

On a balanced three-phase system, the Triplen PDU 
harmonic current limiter reduces the third harmonic 
currents (which typically constitute 80% of the total 
content) and consequently the neutral currents to 
near zero. The removal of the third harmonic current 
means that all other harmonic currents that are a 
multiple of three are also cancelled.

Other generated harmonics are many times smaller 
than the third and can frequently be disregarded. 
Optional filters, or a Thycon APR, can be fitted to the 
Triplen PDU to reduce these harmonics if required.

In addition to the elimination of harmonics, the Triplen 
PDU restores voltage to computer grade quality,  

 
provides galvanic isolation between the building 
power supply and computers and blocks RFI, EMI, 
common-mode noise and spikes.

The Triplen PDU monitors the 3-phase supply voltage 
and each of the individual output branch line 
currents.

Reliability and maintenance requirements
The PDU provides clean, reliable computer room 
power by the elimination of Triplen harmonics through 
a harmonic isolation transformer and allows for the 
safe connection, disconnection and reconfiguration 
of outgoing circuits with no disruption to unaffected 
circuits.

A maintenance bypass facility can be provided for 
the harmonic isolation transformer to allow for 
maintenance. This maintenance bypass switch is a 
non-interlocked make before break rotary switch. 

A soft start facility is provided to limit the transformer 
and load inrush currents to a maximum of 1.5 times 
the current rating of the transformer.

Monitoring
The Triplen PDU is fitted with LEDs indicating Power 
Available, On-Line and Emergency Shutdown.

The optional Multi Circuit Monitor is a smart LCD 
panel featuring a simple and effective user interface 
that incorporates advanced monitoring facilities 
enabling immediate access to overall input and 
individual output circuit monitoring.

The Triplen PDU system components use the 
MODBUS TCP/IP protocol over Ethernet to 
communicate requests and parameter passing. 

Network Server Room
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Multi Circuit Monitor Display

The following parameters are available via the 
Multi Circuit Monitor and the high level 
interface:

Instantaneous values
  Voltages (L-L and L-N)
  Line current
  Real power (1 and 3-phase as appropriate)
  Apparent power (1 and 3-phase as appropriate)
  Power factor, including lead/lag indication
  Voltage distortion (both THD and individual 
harmonics to the 25th harmonic)

  Current distortion (both THD and individual 
harmonics to the 25th harmonic)

Peak demand values
  Voltages (L-L and L-N)
  Line current
  Real power (1 and 3-phase as appropriate)
  Apparent power (1 and 3-phase as appropriate)

Energy values
  kWh
  kVAh 

Control and protection 
The Triplen PDU is fitted with Emergency Shutdown 
facility.

Peak demand values and energy values are able to 
be reset through the front panel.

The Triplen PDU is fitted with surge diverters and 
appropriate protection fuses complete with visual 
status indication and voltage free status indication for 
connection to a BMS.

All outgoing circuits include neutral switching in 
conjunction with the active switching.

The design of the outgoing chassis ensures that the 
outgoing circuits can be configured for both 1 and 
3-phase circuits without loss of poles and that all 
3-phases can be loaded evenly.

Training and support
Training and support can be provided to on-site 
personnel to ensure that they are fully versed in the 
operation, maintenance and fault rectification of the 
Thycon TPDU.

N
Triplen
TX

Input Supply

Output Distribution
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415 V

+10% - 15%

50 Hz ± 5%

750 A RMS

<1500 Apeak

415/240V

500kVA

1000 A RMS

<1.5%

>55dB

>80dB

200 joules

250A RMS

<60dB

<35degC

1200 x 1000 x 1800

415 V

+10% - 15%

50 Hz ± 5%

900 A RMS

<1800 Apeak

415/240V

600kVA

1200 A RMS

<1.5%

>55dB

>80dB

200 joules

300A RMS

<60dB

<35degC

1400 x 1000 x 1800

415 V

+10% - 15%

50 Hz ± 5%

1200 A RMS

<2400 Apeak

415/240V

800kVA

1600 A RMS

<1.5%

>55dB

>80dB

200 joules

400A RMS

<60dB

<35degC

1400 x 1000 x 1800

Specifications are subject to change without notice

 

Input - three phase, three wire

Voltage 

Voltage tolerance

Frequency

Phase current 

Inrush current (maximum)

Output - three phase, four wire

Voltage

Rating  

Phase current 

Output impedance  

Noise attenuation:

(electrical at 10kHz)

Common mode

Common/transverse mode  

Transient suppression  

(minimum energy absorption):  

Filters (optional)

5th and 7th harmonic

Ambient audible noise at 1 metre  

Ambient temperature 

Dimensions

w x d x h (mm)

415 V

+10% - 15%

50 Hz ± 5%

600 A RMS

<1200 Apeak

415/240V

400kVA

800 A RMS

<1.5%

>55dB

>80dB

200 joules

200A RMS

<60dB

<35degC

1200 x 1000 x 1800

   TPDU400            TPDU500        TPDU600       TPDU800

Technical data 400kVA - 800kVA  
(see MCM brochure for PDU Monitoring specification) 
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Notes
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POWER CONTROL
TPS  HCR  SFX  CCR  SSB  HSEF  SPI  PLI
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Trackside Power Solutions | For metro and tram 
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Single and bi-directional rectifier 

Nominal DC voltage (V)      600/750         1500 

Power (kW)                     300-6000 

Overload category                                      VI                       

Protection level                                         IP20                    

Max ambient temp (°C)        + 40° C  

Cooling                                       AN

Configurations                                        6, 12 or 24 pulse

Compliance         AS60146.1.1, AS 2067,

                                             AS60146.1.2, AS/NZS3000 

Standalone inverter 

Nominal DC voltage (V)       600/750       1500

Rated DC current* (A)               

For 30 sec                                   3000                  1500                

For 60 sec                                   1500                   750

Protection level                                         IP20   

Max ambient temp (°C)                    +40°C  

Cooling                                      FA

Configurations                                           6 or 12 pulse

Size (WxHxD) (mm)                        1800 x 2000 x 1000

Compliance        AS60146.1.1, AS 2067,  

             AS60146.1.2, AS/NZS3000  

* Other values on demand

10

Introduction 
Public transportation by rail, though not new, is an 
area of growth, both commercially and technologically. 
New imperatives of efficiency and “de-carbonisation” 
coupled with population growth, particularly in urban 
areas, puts rail transportation at the centre of urban 
and social planning. Efficiency, long a subject of “lip 
service” in an industry whose infrastructure and 
labour costs far outweigh their energy costs, is now 
a matter of concern, causing new electronic solutions 
to be increasingly adopted - without dislodging 
reliability from its paramount position.

Thycon Trackside Diode Rectifiers (TSDR)
The most common category of trackside equipment 
is the basic diode rectifier and transformer.

Whereas long-distance rail utilises 25kV/50Hz, urban 
transit in Australia is all based on DC overhead line 
(catenaries) in the standard voltages of 600, 750 or 
1500VDC for which diode rectifiers are most 
commonly used, usually in the 12-pulse configuration 
of Fig. 1. 6 and 24-pulse systems are also used.

Diode rectifiers are commonly used because of their 
simplicity and robustness and the fact that they 
operate at a good power-factor of about 0.95 
(depending on transformer reactance). They suffer 
however from a number of short-comings, namely 
that the DC voltage output is unregulated, the 
current cannot be limited or interrupted in the event 
of a short-circuit and that braking trains cannot 
regenerate to the supply and must dissipate their 
kinetic energy in on-board braking resistors.

Rectifier Protection includes over-current and over-
voltage protection. In Fig. 1, each diode has an 
individual RC protection network to damp out over-
voltages caused by diode recovery and line borne 
transients. External transients are attenuated by the 
AC and DC snubbers and also by surge suppressors 
at the transformer and on the DC rail.

Internal shorts caused by diode failure are protected 
by diode fuses fitted with trip-indicator switches. 
Depending on the design requirements, the parallel 
diodes of Fig. 1 may include redundant devices so 
that full rated operation can be maintained even with 
failed diodes (and blown fuses).

External short-circuit protection is assured by 
co-ordinating the surge and overload capabilities of 
the diodes with those of the breakers.

Features

 high current ratings, high overload capability
 low cost
 low maintenance
 very rugged press-pack diode technology
 high power factor

3> Trackside power solutions
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Thycon Trackside Thyristor Rectifiers (TSTR)
Thyristor rectifiers, based on the topology of Fig. 1, 
have the ability to regulate the output DC voltage by 
phase control. This can advantageously compensate 
the natural voltage “regulation” (sag) of the 
transformer, which in traction applications is 
considerable. The impedance of a track-side 
transformer is deliberately set at a high value to limit 
the fault currents caused by catenary shorts and the 
reactance may be typically 10% but can be as high 
as 12%. Each rectiformer output is fitted with a 
mechanical circuit breaker, which, for 10% 
reactance, will limit the fault current to 10 times the 
nominal current and clear the fault within about 
200ms. The rectifiers are designed to accept 
overload currents (typically 3 times nominal) lasting 
perhaps only a minute but due to the transformer 
reactance, the output voltage would then drop by 
over a third which is outside the usual (and already 
large) tolerance of ±20%.

The thyristor rectifier can compensate for this voltage 
drop by increasing the conduction angle of the 
thyristors. Also, in the case of a short-circuit, the fault 
current can be interrupted within 20ms (worst case 
of an asymmetric fault current) which reduces 
erosion of the breaker contacts by minimising the 
number of breaker operations. The peak fault current 
is, however, not reduced, so the electromechanical 
stress on the cabling remains.

Just as with the diode rectifier, the classical thyristor 
rectifier does not allow regenerative braking energy 

to be returned to the grid. Furthermore, the advantage 
of phase-controlled voltage-regulation, is slightly off-
set by the need for power-factor compensation, 
which, nevertheless, can easily be added to the 
installation.

Features
 less voltage sag or greater allowable distances 

   between stations
 correction/compensation of line-voltage distortions 

   and asymmetry by phase control
 fault-current limitation by thyristor blocking
 rugged thyristor technology

Fig 1 : 12 Pulse rectifier and transformer connection

4

Thus, a 2kA rectifier with a 5kA trip limit, would never 
experience a fault of more than 5200A, even with a 
3% transformer reactance. With an SSB, there are 
no more asymmetric fault peaks and no long-
duration faults of high RMS value; peak amplitudes 
are reduced 10-fold, RMS over-currents are reduced 
20-fold and fault-duration, 70-fold.

Thycon SBB can be realised as DC or AC versions 
(i.e. for bi-directional rectiformers) and can easily be 
retrofitted to existing supplies.

Conclusion
Power management or “conditioning” is now 
ubiquitous in all electric power installations from 
transmission and distribution through (renewable) 
power generation and power security to transportation 
rolling stock. Trackside power management has 
been slow in relinquishing classical techniques as the 
focus in the Traction industry has long been on 
rolling stock performance and infrastructure reliability. 
New environmental concerns are, however, leading 
to higher efficiency demands despite greater traffic 
density which will require new technology also in the 
power supply infrastructure.

As illustrated above, Thycon offers a host of power 
management solutions for new designs as well as for 
upgrading existing installations. Thycon’s 40 year 
experience in  power  conversion  allows  optimal 
active and reactive power support in combination
with advanced electronic fault-protection  and
harmonic  fi ltering,  all  microprocessor-based 
diagnostics and controls.

9> Trackside power solutions

Thycon Trackside Thyristor Rectifiers (TSTR)
Thyristor rectifiers, based on the topology of Fig. 1, 
have the ability to regulate the output DC voltage by 
phase control. This can advantageously compensate 
the natural voltage “regulation” (sag) of the 
transformer, which in traction applications is 
considerable. The impedance of a track-side 
transformer is deliberately set at a high value to limit 
the fault currents caused by catenary shorts and the 
reactance may be typically 10% but can be as high 
as 12%. Each rectiformer output is fitted with a 
mechanical circuit breaker, which, for 10% 
reactance, will limit the fault current to 10 times the 
nominal current and clear the fault within about 
200ms. The rectifiers are designed to accept 
overload currents (typically 3 times nominal) lasting 
perhaps only a minute but due to the transformer 
reactance, the output voltage would then drop by 
over a third which is outside the usual (and already 
large) tolerance of ±20%.

The thyristor rectifier can compensate for this voltage 
drop by increasing the conduction angle of the 
thyristors. Also, in the case of a short-circuit, the fault 
current can be interrupted within 20ms (worst case 
of an asymmetric fault current) which reduces 
erosion of the breaker contacts by minimising the 
number of breaker operations. The peak fault current 
is, however, not reduced, so the electromechanical 
stress on the cabling remains.

Just as with the diode rectifier, the classical thyristor 
rectifier does not allow regenerative braking energy 

to be returned to the grid. Furthermore, the advantage 
of phase-controlled voltage-regulation, is slightly off-
set by the need for power-factor compensation, 
which, nevertheless, can easily be added to the 
installation.
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 less voltage sag or greater allowable distances 

   between stations
 correction/compensation of line-voltage distortions 

   and asymmetry by phase control
 fault-current limitation by thyristor blocking
 rugged thyristor technology
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Thus, a 2kA rectifier with a 5kA trip limit, would never 
experience a fault of more than 5200A, even with a 
3% transformer reactance. With an SSB, there are 
no more asymmetric fault peaks and no long-
duration faults of high RMS value; peak amplitudes 
are reduced 10-fold, RMS over-currents are reduced 
20-fold and fault-duration, 70-fold.

Thycon SBB can be realised as DC or AC versions 
(i.e. for bi-directional rectiformers) and can easily be 
retrofitted to existing supplies.

Conclusion
Power management or “conditioning” is now 
ubiquitous in all electric power installations from 
transmission and distribution through (renewable) 
power generation and power security to transportation 
rolling stock. Trackside power management has 
been slow in relinquishing classical techniques as the 
focus in the Traction industry has long been on 
rolling stock performance and infrastructure reliability. 
New environmental concerns are, however, leading 
to higher efficiency demands despite greater traffic 
density which will require new technology also in the 
power supply infrastructure.

As illustrated above, Thycon offers a host of power 
management solutions for new designs as well as for 
upgrading existing installations. Thycon’s 40 year 
experience in  power  conversion  allows  optimal 
active and reactive power support in combination
with advanced electronic fault-protection  and
harmonic  fi ltering,  all  microprocessor-based 
diagnostics and controls.

9> Trackside power solutions
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Wind Farm Generators

Solid State Breakers
All Trackside power supplies are protected by 
mechanical circuit breakers. A traction supply 
network (be it via third rail or catenary) is subject to 
frequent faults by the nature of its exposure and 
distribution. Mechanical breakers are slower than 
fuses but in view of the frequent faults, fuse-
protection is not a popular solution as recurring 
replacement in remote locations is impractical. It is 
therefore common practice to make the transformer 
impedances high (up to 12%) in order to limit the 
fault amplitude during the long response time of the 
mechanical breaker.

This approach, though simple, has three significant 
short-comings:
 the power supply is subject to voltage sag which 
limits the traffic density

 the power-factor is lowered which requires greater 
compensation

 the fault currents remain nevertheless high and of 
long duration

For instance, a 3MW/1500V substation with 10% 
reactance has a 20kARMS (57kAPK asymmetric) 
fault current of 200ms duration; these faults stress 
the cable connections and cause erosion of the 
breakers and consequently add to the infrastructure 
maintenance costs.

Simple but sophisticated solutions are available 
today for improving protection. Electronic circuit 
breakers are very much faster than mechanical 
breakers. Typically, a solid-state breaker (SSB) can :

 detect a fault within microseconds of its occurrence 
(di/dt detection)

 limit the fault within microseconds of detecting it
 clear the fault within 3ms of having limited it

8

Fig 1 : 12 Pulse rectifier and transformer connection

Thycon Trackside Reversing Thyristor Rectifiers 
(TSRTR) 
Modern rolling stock in general and on urban DC 
lines in particular, is usually designed to brake 
regeneratively but the energy returned to the line is 
not always returned to the AC grid but absorbed by 
other trains in the motoring mode (the energy which 
cannot instantaneously be absorbed being dissipated 
in the on-board braking resistors). 

The statistical probability that the braking energy of 
some trains will be absorbed by the motoring trains, 
increases with the number of operating trains i.e. 
during rush-hour and diminishes at the start or end 
of the business day. This “hit-and-miss” approach 
was acceptable as long as energy and environmental 
concerns were low on the agenda but today’s 
priorities and policies are clearly changing. 
Furthermore, for cities with a high proportion of 
tunnels and growing traffic, rheostatic braking brings 
its own ventilation problems.

The ability therefore to recover braking energy has 
many advantages which are of growing importance. 
Trains spend most of their time motoring but their 
braking power may be instantaneously three times 
their motoring power requirements. It is in many 
cases sufficient to replace only a part of the track-
side power supplies with reversible supplies to 
efficiently absorb the braking energy peaks, say, one 
out of three supplies may be sufficient to improve 
efficiency,

 
reduce ventilation problems and stabilise

   
Figure 3 illustrates the  importance of energy recovery 
which shows a typical load profile of an EMU (electro-
multiple unit). Depending on the required inverter size 
the TSRTR utilises a separate bridge assembly for the 
inverter,  or  if  footprint  size is  a constraint utilises  the 
advanced bi-directionally controlled thyristor (BCT) 
developed by ABB.

Features 
 less voltage sag or greater allowable distances 
between stations than for diode rectifiers

 correction/compensation of line-voltage distortions 
and asymmetry by phase control

 fault-current limitation by thyristor blocking
 braking energy recovery and improved voltage 
stability (2-quadrant operation)

 rugged thyristor technology and same component 
count as  for diode and  thyristor  rectifiers with 
only 1-quadrant capability

 reduced braking resistor capacity in rolling stock
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fault current of 200ms duration; these faults stress 
the cable connections and cause erosion of the 
breakers and consequently add to the infrastructure 
maintenance costs.

Simple but sophisticated solutions are available 
today for improving protection. Electronic circuit 
breakers are very much faster than mechanical 
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(di/dt detection)

 limit the fault within microseconds of detecting it
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Thycon Trackside Reversing Thyristor Rectifiers 
(TSRTR) 
Modern rolling stock in general and on urban DC 
lines in particular, is usually designed to brake 
regeneratively but the energy returned to the line is 
not always returned to the AC grid but absorbed by 
other trains in the motoring mode (the energy which 
cannot instantaneously be absorbed being dissipated 
in the on-board braking resistors). 

The statistical probability that the braking energy of 
some trains will be absorbed by the motoring trains, 
increases with the number of operating trains i.e. 
during rush-hour and diminishes at the start or end 
of the business day. This “hit-and-miss” approach 
was acceptable as long as energy and environmental 
concerns were low on the agenda but today’s 
priorities and policies are clearly changing. 
Furthermore, for cities with a high proportion of 
tunnels and growing traffic, rheostatic braking brings 
its own ventilation problems.

The ability therefore to recover braking energy has 
many advantages which are of growing importance. 
Trains spend most of their time motoring but their 
braking power may be instantaneously three times 
their motoring power requirements. It is in many 
cases sufficient to replace only a part of the track-
side power supplies with reversible supplies to 
efficiently absorb the braking energy peaks, say, one 
out of three supplies may be sufficient to improve 
efficiency,

 
reduce ventilation problems and stabilise

   
Figure 3 illustrates the  importance of energy recovery 
which shows a typical load profile of an EMU (electro-
multiple unit). Depending on the required inverter size 
the TSRTR utilises a separate bridge assembly for the 
inverter,  or  if  footprint  size is  a constraint utilises  the 
advanced bi-directionally controlled thyristor (BCT) 
developed by ABB.

Features 
 less voltage sag or greater allowable distances 
between stations than for diode rectifiers

 correction/compensation of line-voltage distortions 
and asymmetry by phase control

 fault-current limitation by thyristor blocking
 braking energy recovery and improved voltage 
stability (2-quadrant operation)

 rugged thyristor technology and same component 
count as  for diode and  thyristor  rectifiers with 
only 1-quadrant capability

 reduced braking resistor capacity in rolling stock

5> Trackside power solutions

the catenary voltage.

Wind Farm Generators

Solid State Breakers
All Trackside power supplies are protected by 
mechanical circuit breakers. A traction supply 
network (be it via third rail or catenary) is subject to 
frequent faults by the nature of its exposure and 
distribution. Mechanical breakers are slower than 
fuses but in view of the frequent faults, fuse-
protection is not a popular solution as recurring 
replacement in remote locations is impractical. It is 
therefore common practice to make the transformer 
impedances high (up to 12%) in order to limit the 
fault amplitude during the long response time of the 
mechanical breaker.

This approach, though simple, has three significant 
short-comings:
 the power supply is subject to voltage sag which 
limits the traffic density

 the power-factor is lowered which requires greater 
compensation

 the fault currents remain nevertheless high and of 
long duration

For instance, a 3MW/1500V substation with 10% 
reactance has a 20kARMS (57kAPK asymmetric) 
fault current of 200ms duration; these faults stress 
the cable connections and cause erosion of the 
breakers and consequently add to the infrastructure 
maintenance costs.

Simple but sophisticated solutions are available 
today for improving protection. Electronic circuit 
breakers are very much faster than mechanical 
breakers. Typically, a solid-state breaker (SSB) can :

 detect a fault within microseconds of its occurrence 
(di/dt detection)

 limit the fault within microseconds of detecting it
 clear the fault within 3ms of having limited it
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Thycon Trackside Reversing Thyristor Rectifiers 
(TSRTR) 
Modern rolling stock in general and on urban DC 
lines in particular, is usually designed to brake 
regeneratively but the energy returned to the line is 
not always returned to the AC grid but absorbed by 
other trains in the motoring mode (the energy which 
cannot instantaneously be absorbed being dissipated 
in the on-board braking resistors). 

The statistical probability that the braking energy of 
some trains will be absorbed by the motoring trains, 
increases with the number of operating trains i.e. 
during rush-hour and diminishes at the start or end 
of the business day. This “hit-and-miss” approach 
was acceptable as long as energy and environmental 
concerns were low on the agenda but today’s 
priorities and policies are clearly changing. 
Furthermore, for cities with a high proportion of 
tunnels and growing traffic, rheostatic braking brings 
its own ventilation problems.

The ability therefore to recover braking energy has 
many advantages which are of growing importance. 
Trains spend most of their time motoring but their 
braking power may be instantaneously three times 
their motoring power requirements. It is in many 
cases sufficient to replace only a part of the track-
side power supplies with reversible supplies to 
efficiently absorb the braking energy peaks, say, one 
out of three supplies may be sufficient to improve 
efficiency,

 
reduce ventilation problems and stabilise

   
Figure 3 illustrates the  importance of energy recovery 
which shows a typical load profile of an EMU (electro-
multiple unit). Depending on the required inverter size 
the TSRTR utilises a separate bridge assembly for the 
inverter,  or  if  footprint  size is  a constraint utilises  the 
advanced bi-directionally controlled thyristor (BCT) 
developed by ABB.

Features 
 less voltage sag or greater allowable distances 
between stations than for diode rectifiers

 correction/compensation of line-voltage distortions 
and asymmetry by phase control

 fault-current limitation by thyristor blocking
 braking energy recovery and improved voltage 
stability (2-quadrant operation)

 rugged thyristor technology and same component 
count as  for diode and  thyristor  rectifiers with 
only 1-quadrant capability

 reduced braking resistor capacity in rolling stock

5> Trackside power solutions

the catenary voltage.
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Thycon Trackside Thyristor Inverter (TSTI)
Many existing trackside supplies are based on diode or 
thyristor rectifiers (single quadrant operation) and were 
installed at a time when energy conservation was as 
secondary concern. Where such substations continue 
to provide satisfactory service, they may be retrofitted 
with thyristor inverters to return braking power to the 
MV grid. In general, these inverters are rated for full 
power but for relatively short periods of operation, 
typically for about one minute.

Features
 braking energy recovery and improved voltage 

   stability (2-quadrant operation)
 no “negative voltage regulation”; DC voltage 

   remains clamped to the low-impedance MV network
 reduced energy costs
 less heat dissipation in tunnels and enclosed 

   stations
 designed for retrofitting; no need to discard existing 

   supplies
 reduced braking resistor capacity in rolling stock
 rugged thyristor technology

Thycon Advanced Trackside Solutions
Improvements in semiconductor characteristics 
make new topologies practical for various energy 
management solutions, all of which are encountered 
in track-side applications though they have not yet 
been applied to this domain to any significant degree 
to date, mainly for reasons of cost.

Active Rectifiers are the most versatile of all rectifier 
solutions; these can be either voltage source inverters 
(VSIs) or current source inverters (CSIs). They can 
automatically compensate for the lagging power-
factor caused by the transformer reactance and they 
have lower total harmonic distortion than line 
commutated rectifiers. They use Turn-off Devices 
(ToDs) such as IGBTs, GTOs or IGCTs which can 
interrupt the current (they are self-commutated as 
opposed to line-commutated) and this fact also 
makes them capable of interrupting a fault current 
and therefore no longer having to rely on slow 
mechanical breakers and high transformer 
reactances. The disadvantage to this technology is 
that ToDs are much more expensive than thyristors 
or diodes and that they generate higher losses, 
which makes the cooling more costly.

Active Rectifiers can also fulfil an Active Filter function, 
which make this approach the most flexible but also 
the most expensive solution.

Fig 3 : case study of an EMU profile
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Power Factor Correction
As mentioned earlier, track-side transformers have a 
high p.u. reactance leading to a reduced power-
factor which is further reduced when using thyristor 
rectifiers.

A common approach to compensating power-factor 
is by the use of compensating capacitors. These 
may be mechanically switched via contactors but 
this results in step-changes in power-factor and the 
corresponding line voltage as well as mechanical 
wear of the contacts. The sudden changes of 
capacitance can lead to over-voltages and 
unexpected resonance effects, depending on 
harmonic content and impedance of the line.

A continuous control of power-factor, as used in the 
Thycon Active Power Factor Regulator (APR) is a 
preferred approach as the power-factor is seamlessly 
held at unity as the train loading varies. The APR also 
allows filtering so that harmonic distortion, notching, 
flicker and short term sagging are all minimised as 
illustrated in Figs 4a and b.

The APR can correct lagging power factor and leading 
power factor, where required. The APR can easily 
be fitted to existing installations or integrated into a 
TSTR at the design stage.

Features
 continuous, accurate power factor regulation
 minimised distortion, notching, flicker and short 

   term sagging
 energy saving
 robust thyristor technology
 seamless PF control; no contactor switching 

   (all solid-state)
 low-loss
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Fig 4a : Supply voltage without APR-THVD : 8%

Fig 4b : Supply voltage with APR-THVD : 1%
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Thycon Trackside Thyristor Inverter (TSTI)
Many existing trackside supplies are based on diode or 
thyristor rectifiers (single quadrant operation) and were 
installed at a time when energy conservation was as 
secondary concern. Where such substations continue 
to provide satisfactory service, they may be retrofitted 
with thyristor inverters to return braking power to the 
MV grid. In general, these inverters are rated for full 
power but for relatively short periods of operation, 
typically for about one minute.

Features
 braking energy recovery and improved voltage 

   stability (2-quadrant operation)
 no “negative voltage regulation”; DC voltage 

   remains clamped to the low-impedance MV network
 reduced energy costs
 less heat dissipation in tunnels and enclosed 

   stations
 designed for retrofitting; no need to discard existing 

   supplies
 reduced braking resistor capacity in rolling stock
 rugged thyristor technology

Thycon Advanced Trackside Solutions
Improvements in semiconductor characteristics 
make new topologies practical for various energy 
management solutions, all of which are encountered 
in track-side applications though they have not yet 
been applied to this domain to any significant degree 
to date, mainly for reasons of cost.

Active Rectifiers are the most versatile of all rectifier 
solutions; these can be either voltage source inverters 
(VSIs) or current source inverters (CSIs). They can 
automatically compensate for the lagging power-
factor caused by the transformer reactance and they 
have lower total harmonic distortion than line 
commutated rectifiers. They use Turn-off Devices 
(ToDs) such as IGBTs, GTOs or IGCTs which can 
interrupt the current (they are self-commutated as 
opposed to line-commutated) and this fact also 
makes them capable of interrupting a fault current 
and therefore no longer having to rely on slow 
mechanical breakers and high transformer 
reactances. The disadvantage to this technology is 
that ToDs are much more expensive than thyristors 
or diodes and that they generate higher losses, 
which makes the cooling more costly.

Active Rectifiers can also fulfil an Active Filter function, 
which make this approach the most flexible but also 
the most expensive solution.

Fig 3 : case study of an EMU profile

0

2.000

1.000

Po
we

r (
kW

)

-1.000

-2.000

30 60 90 120

6

Power Factor Correction
As mentioned earlier, track-side transformers have a 
high p.u. reactance leading to a reduced power-
factor which is further reduced when using thyristor 
rectifiers.

A common approach to compensating power-factor 
is by the use of compensating capacitors. These 
may be mechanically switched via contactors but 
this results in step-changes in power-factor and the 
corresponding line voltage as well as mechanical 
wear of the contacts. The sudden changes of 
capacitance can lead to over-voltages and 
unexpected resonance effects, depending on 
harmonic content and impedance of the line.

A continuous control of power-factor, as used in the 
Thycon Active Power Factor Regulator (APR) is a 
preferred approach as the power-factor is seamlessly 
held at unity as the train loading varies. The APR also 
allows filtering so that harmonic distortion, notching, 
flicker and short term sagging are all minimised as 
illustrated in Figs 4a and b.

The APR can correct lagging power factor and leading 
power factor, where required. The APR can easily 
be fitted to existing installations or integrated into a 
TSTR at the design stage.

Features
 continuous, accurate power factor regulation
 minimised distortion, notching, flicker and short 

   term sagging
 energy saving
 robust thyristor technology
 seamless PF control; no contactor switching 
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7> Trackside power solutions

Thycon Trackside Thyristor Inverter (TSTI)
Many existing trackside supplies are based on diode or 
thyristor rectifiers (single quadrant operation) and were 
installed at a time when energy conservation was as 
secondary concern. Where such substations continue 
to provide satisfactory service, they may be retrofitted 
with thyristor inverters to return braking power to the 
MV grid. In general, these inverters are rated for full 
power but for relatively short periods of operation, 
typically for about one minute.

Features
 braking energy recovery and improved voltage 

   stability (2-quadrant operation)
 no “negative voltage regulation”; DC voltage 

   remains clamped to the low-impedance MV network
 reduced energy costs
 less heat dissipation in tunnels and enclosed 

   stations
 designed for retrofitting; no need to discard existing 

   supplies
 reduced braking resistor capacity in rolling stock
 rugged thyristor technology

Thycon Advanced Trackside Solutions
Improvements in semiconductor characteristics 
make new topologies practical for various energy 
management solutions, all of which are encountered 
in track-side applications though they have not yet 
been applied to this domain to any significant degree 
to date, mainly for reasons of cost.

Active Rectifiers are the most versatile of all rectifier 
solutions; these can be either voltage source inverters 
(VSIs) or current source inverters (CSIs). They can 
automatically compensate for the lagging power-
factor caused by the transformer reactance and they 
have lower total harmonic distortion than line 
commutated rectifiers. They use Turn-off Devices 
(ToDs) such as IGBTs, GTOs or IGCTs which can 
interrupt the current (they are self-commutated as 
opposed to line-commutated) and this fact also 
makes them capable of interrupting a fault current 
and therefore no longer having to rely on slow 
mechanical breakers and high transformer 
reactances. The disadvantage to this technology is 
that ToDs are much more expensive than thyristors 
or diodes and that they generate higher losses, 
which makes the cooling more costly.

Active Rectifiers can also fulfil an Active Filter function, 
which make this approach the most flexible but also 
the most expensive solution.

Fig 3 : case study of an EMU profile
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Power Factor Correction
As mentioned earlier, track-side transformers have a 
high p.u. reactance leading to a reduced power-
factor which is further reduced when using thyristor 
rectifiers.

A common approach to compensating power-factor 
is by the use of compensating capacitors. These 
may be mechanically switched via contactors but 
this results in step-changes in power-factor and the 
corresponding line voltage as well as mechanical 
wear of the contacts. The sudden changes of 
capacitance can lead to over-voltages and 
unexpected resonance effects, depending on 
harmonic content and impedance of the line.

A continuous control of power-factor, as used in the 
Thycon Active Power Factor Regulator (APR) is a 
preferred approach as the power-factor is seamlessly 
held at unity as the train loading varies. The APR also 
allows filtering so that harmonic distortion, notching, 
flicker and short term sagging are all minimised as 
illustrated in Figs 4a and b.

The APR can correct lagging power factor and leading 
power factor, where required. The APR can easily 
be fitted to existing installations or integrated into a 
TSTR at the design stage.

Features
 continuous, accurate power factor regulation
 minimised distortion, notching, flicker and short 

   term sagging
 energy saving
 robust thyristor technology
 seamless PF control; no contactor switching 

   (all solid-state)
 low-loss
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Fig 4a : Supply voltage without APR-THVD : 8%

Fig 4b : Supply voltage with APR-THVD : 1%
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Thycon Trackside Thyristor Inverter (TSTI)
Many existing trackside supplies are based on diode or 
thyristor rectifiers (single quadrant operation) and were 
installed at a time when energy conservation was as 
secondary concern. Where such substations continue 
to provide satisfactory service, they may be retrofitted 
with thyristor inverters to return braking power to the 
MV grid. In general, these inverters are rated for full 
power but for relatively short periods of operation, 
typically for about one minute.

Features
 braking energy recovery and improved voltage 

   stability (2-quadrant operation)
 no “negative voltage regulation”; DC voltage 

   remains clamped to the low-impedance MV network
 reduced energy costs
 less heat dissipation in tunnels and enclosed 

   stations
 designed for retrofitting; no need to discard existing 

   supplies
 reduced braking resistor capacity in rolling stock
 rugged thyristor technology

Thycon Advanced Trackside Solutions
Improvements in semiconductor characteristics 
make new topologies practical for various energy 
management solutions, all of which are encountered 
in track-side applications though they have not yet 
been applied to this domain to any significant degree 
to date, mainly for reasons of cost.

Active Rectifiers are the most versatile of all rectifier 
solutions; these can be either voltage source inverters 
(VSIs) or current source inverters (CSIs). They can 
automatically compensate for the lagging power-
factor caused by the transformer reactance and they 
have lower total harmonic distortion than line 
commutated rectifiers. They use Turn-off Devices 
(ToDs) such as IGBTs, GTOs or IGCTs which can 
interrupt the current (they are self-commutated as 
opposed to line-commutated) and this fact also 
makes them capable of interrupting a fault current 
and therefore no longer having to rely on slow 
mechanical breakers and high transformer 
reactances. The disadvantage to this technology is 
that ToDs are much more expensive than thyristors 
or diodes and that they generate higher losses, 
which makes the cooling more costly.

Active Rectifiers can also fulfil an Active Filter function, 
which make this approach the most flexible but also 
the most expensive solution.

Fig 3 : case study of an EMU profile
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Power Factor Correction
As mentioned earlier, track-side transformers have a 
high p.u. reactance leading to a reduced power-
factor which is further reduced when using thyristor 
rectifiers.

A common approach to compensating power-factor 
is by the use of compensating capacitors. These 
may be mechanically switched via contactors but 
this results in step-changes in power-factor and the 
corresponding line voltage as well as mechanical 
wear of the contacts. The sudden changes of 
capacitance can lead to over-voltages and 
unexpected resonance effects, depending on 
harmonic content and impedance of the line.

A continuous control of power-factor, as used in the 
Thycon Active Power Factor Regulator (APR) is a 
preferred approach as the power-factor is seamlessly 
held at unity as the train loading varies. The APR also 
allows filtering so that harmonic distortion, notching, 
flicker and short term sagging are all minimised as 
illustrated in Figs 4a and b.

The APR can correct lagging power factor and leading 
power factor, where required. The APR can easily 
be fitted to existing installations or integrated into a 
TSTR at the design stage.

Features
 continuous, accurate power factor regulation
 minimised distortion, notching, flicker and short 

   term sagging
 energy saving
 robust thyristor technology
 seamless PF control; no contactor switching 

   (all solid-state)
 low-loss
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Fig 4a : Supply voltage without APR-THVD : 8%

Fig 4b : Supply voltage with APR-THVD : 1%

7> Trackside power solutions

Thycon Trackside Thyristor Inverter (TSTI)
Many existing trackside supplies are based on diode or 
thyristor rectifiers (single quadrant operation) and were 
installed at a time when energy conservation was as 
secondary concern. Where such substations continue 
to provide satisfactory service, they may be retrofitted 
with thyristor inverters to return braking power to the 
MV grid. In general, these inverters are rated for full 
power but for relatively short periods of operation, 
typically for about one minute.

Features
 braking energy recovery and improved voltage 

   stability (2-quadrant operation)
 no “negative voltage regulation”; DC voltage 

   remains clamped to the low-impedance MV network
 reduced energy costs
 less heat dissipation in tunnels and enclosed 

   stations
 designed for retrofitting; no need to discard existing 

   supplies
 reduced braking resistor capacity in rolling stock
 rugged thyristor technology

Thycon Advanced Trackside Solutions
Improvements in semiconductor characteristics 
make new topologies practical for various energy 
management solutions, all of which are encountered 
in track-side applications though they have not yet 
been applied to this domain to any significant degree 
to date, mainly for reasons of cost.

Active Rectifiers are the most versatile of all rectifier 
solutions; these can be either voltage source inverters 
(VSIs) or current source inverters (CSIs). They can 
automatically compensate for the lagging power-
factor caused by the transformer reactance and they 
have lower total harmonic distortion than line 
commutated rectifiers. They use Turn-off Devices 
(ToDs) such as IGBTs, GTOs or IGCTs which can 
interrupt the current (they are self-commutated as 
opposed to line-commutated) and this fact also 
makes them capable of interrupting a fault current 
and therefore no longer having to rely on slow 
mechanical breakers and high transformer 
reactances. The disadvantage to this technology is 
that ToDs are much more expensive than thyristors 
or diodes and that they generate higher losses, 
which makes the cooling more costly.

Active Rectifiers can also fulfil an Active Filter function, 
which make this approach the most flexible but also 
the most expensive solution.

Fig 3 : case study of an EMU profile
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Power Factor Correction
As mentioned earlier, track-side transformers have a 
high p.u. reactance leading to a reduced power-
factor which is further reduced when using thyristor 
rectifiers.

A common approach to compensating power-factor 
is by the use of compensating capacitors. These 
may be mechanically switched via contactors but 
this results in step-changes in power-factor and the 
corresponding line voltage as well as mechanical 
wear of the contacts. The sudden changes of 
capacitance can lead to over-voltages and 
unexpected resonance effects, depending on 
harmonic content and impedance of the line.

A continuous control of power-factor, as used in the 
Thycon Active Power Factor Regulator (APR) is a 
preferred approach as the power-factor is seamlessly 
held at unity as the train loading varies. The APR also 
allows filtering so that harmonic distortion, notching, 
flicker and short term sagging are all minimised as 
illustrated in Figs 4a and b.

The APR can correct lagging power factor and leading 
power factor, where required. The APR can easily 
be fitted to existing installations or integrated into a 
TSTR at the design stage.

Features
 continuous, accurate power factor regulation
 minimised distortion, notching, flicker and short 

   term sagging
 energy saving
 robust thyristor technology
 seamless PF control; no contactor switching 

   (all solid-state)
 low-loss
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Fig 4a : Supply voltage without APR-THVD : 8%

Fig 4b : Supply voltage with APR-THVD : 1%

7> Trackside power solutions

Control circuitry
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Wind Farm Generators

Solid State Breakers
All Trackside power supplies are protected by 
mechanical circuit breakers. A traction supply 
network (be it via third rail or catenary) is subject to 
frequent faults by the nature of its exposure and 
distribution. Mechanical breakers are slower than 
fuses but in view of the frequent faults, fuse-
protection is not a popular solution as recurring 
replacement in remote locations is impractical. It is 
therefore common practice to make the transformer 
impedances high (up to 12%) in order to limit the 
fault amplitude during the long response time of the 
mechanical breaker.

This approach, though simple, has three significant 
short-comings:
 the power supply is subject to voltage sag which 
limits the traffic density

 the power-factor is lowered which requires greater 
compensation

 the fault currents remain nevertheless high and of 
long duration

For instance, a 3MW/1500V substation with 10% 
reactance has a 20kARMS (57kAPK asymmetric) 
fault current of 200ms duration; these faults stress 
the cable connections and cause erosion of the 
breakers and consequently add to the infrastructure 
maintenance costs.

Simple but sophisticated solutions are available 
today for improving protection. Electronic circuit 
breakers are very much faster than mechanical 
breakers. Typically, a solid-state breaker (SSB) can :

 detect a fault within microseconds of its occurrence 
(di/dt detection)

 limit the fault within microseconds of detecting it
 clear the fault within 3ms of having limited it

8

Fig 1 : 12 Pulse rectifier and transformer connection

Thycon Trackside Reversing Thyristor Rectifiers 
(TSRTR) 
Modern rolling stock in general and on urban DC 
lines in particular, is usually designed to brake 
regeneratively but the energy returned to the line is 
not always returned to the AC grid but absorbed by 
other trains in the motoring mode (the energy which 
cannot instantaneously be absorbed being dissipated 
in the on-board braking resistors). 

The statistical probability that the braking energy of 
some trains will be absorbed by the motoring trains, 
increases with the number of operating trains i.e. 
during rush-hour and diminishes at the start or end 
of the business day. This “hit-and-miss” approach 
was acceptable as long as energy and environmental 
concerns were low on the agenda but today’s 
priorities and policies are clearly changing. 
Furthermore, for cities with a high proportion of 
tunnels and growing traffic, rheostatic braking brings 
its own ventilation problems.

The ability therefore to recover braking energy has 
many advantages which are of growing importance. 
Trains spend most of their time motoring but their 
braking power may be instantaneously three times 
their motoring power requirements. It is in many 
cases sufficient to replace only a part of the track-
side power supplies with reversible supplies to 
efficiently absorb the braking energy peaks, say, one 
out of three supplies may be sufficient to improve 
efficiency,

 
reduce ventilation problems and stabilise

   
Figure 3 illustrates the  importance of energy recovery 
which shows a typical load profile of an EMU (electro-
multiple unit). Depending on the required inverter size 
the TSRTR utilises a separate bridge assembly for the 
inverter,  or  if  footprint  size is  a constraint utilises  the 
advanced bi-directionally controlled thyristor (BCT) 
developed by ABB.

Features 
 less voltage sag or greater allowable distances 
between stations than for diode rectifiers

 correction/compensation of line-voltage distortions 
and asymmetry by phase control

 fault-current limitation by thyristor blocking
 braking energy recovery and improved voltage 
stability (2-quadrant operation)

 rugged thyristor technology and same component 
count as  for diode and  thyristor  rectifiers with 
only 1-quadrant capability

 reduced braking resistor capacity in rolling stock
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5> Trackside power solutions

the catenary voltage.

Thycon SSB can be realised as AC or DC 
versions... 

Train station
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Thycon Trackside Thyristor Rectifiers (TSTR)
Thyristor rectifiers, based on the topology of Fig. 1, 
have the ability to regulate the output DC voltage by 
phase control. This can advantageously compensate 
the natural voltage “regulation” (sag) of the 
transformer, which in traction applications is 
considerable. The impedance of a track-side 
transformer is deliberately set at a high value to limit 
the fault currents caused by catenary shorts and the 
reactance may be typically 10% but can be as high 
as 12%. Each rectiformer output is fitted with a 
mechanical circuit breaker, which, for 10% 
reactance, will limit the fault current to 10 times the 
nominal current and clear the fault within about 
200ms. The rectifiers are designed to accept 
overload currents (typically 3 times nominal) lasting 
perhaps only a minute but due to the transformer 
reactance, the output voltage would then drop by 
over a third which is outside the usual (and already 
large) tolerance of ±20%.

The thyristor rectifier can compensate for this voltage 
drop by increasing the conduction angle of the 
thyristors. Also, in the case of a short-circuit, the fault 
current can be interrupted within 20ms (worst case 
of an asymmetric fault current) which reduces 
erosion of the breaker contacts by minimising the 
number of breaker operations. The peak fault current 
is, however, not reduced, so the electromechanical 
stress on the cabling remains.

Just as with the diode rectifier, the classical thyristor 
rectifier does not allow regenerative braking energy 

to be returned to the grid. Furthermore, the advantage 
of phase-controlled voltage-regulation, is slightly off-
set by the need for power-factor compensation, 
which, nevertheless, can easily be added to the 
installation.

Features
 less voltage sag or greater allowable distances 

   between stations
 correction/compensation of line-voltage distortions 

   and asymmetry by phase control
 fault-current limitation by thyristor blocking
 rugged thyristor technology

Fig 1 : 12 Pulse rectifier and transformer connection
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Thus, a 2kA rectifier with a 5kA trip limit, would never 
experience a fault of more than 5200A, even with a 
3% transformer reactance. With an SSB, there are 
no more asymmetric fault peaks and no long-
duration faults of high RMS value; peak amplitudes 
are reduced 10-fold, RMS over-currents are reduced 
20-fold and fault-duration, 70-fold.

Thycon SBB can be realised as DC or AC versions 
(i.e. for bi-directional rectiformers) and can easily be 
retrofitted to existing supplies.

Conclusion
Power management or “conditioning” is now 
ubiquitous in all electric power installations from 
transmission and distribution through (renewable) 
power generation and power security to transportation 
rolling stock. Trackside power management has 
been slow in relinquishing classical techniques as the 
focus in the Traction industry has long been on 
rolling stock performance and infrastructure reliability. 
New environmental concerns are, however, leading 
to higher efficiency demands despite greater traffic 
density which will require new technology also in the 
power supply infrastructure.

As illustrated above, Thycon offers a host of power 
management solutions for new designs as well as for 
upgrading existing installations. Thycon’s 40 year 
experience in  power  conversion  allows  optimal 
active and reactive power support in combination
with advanced electronic fault-protection  and
harmonic  fi ltering,  all  microprocessor-based 
diagnostics and controls.
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Train lines

New environmental concerns... leading to 
higher efficiency demands despite greater 
traffic density...
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High Current Rectifier | HCR 5kA - 50kA 
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Concept
Thycon’s High Current Rectifiers (HCR) utilise high 
power thyristor technology with advanced 
microprocessor-based control, monitoring and 
diagnostics. They are DC power supply  
programmable for either controlled current or 
controlled voltage operation.

Features and benefits
 continuous, accurate voltage and 

   current regulation
 low harmonic distortion
 input unity power factor 
 energy saving
 soft-start control
 multi-stage
 multiple program storage 
 built-in process timers
 precise control - fully programmable
 microprocessor-based diagnostics and controls
 high overload capacity 
 robust technology
 no moving parts
 fuseless design
 high efficiency
 high reliability
 long life
 low maintenance cost 
 cost effective
 compact, modular construction
 indoor or outdoor enclosures
 Australian made

Principle of operation
Compact and highly reliable, the system employs a 
double-wound   transformer   with   a  secondary 
controlled rectifier bridge providing infinitely variable 
output from 0 - 100%. 

The equipment is fan or water-cooled and fully 
enclosed making it suitable for operation in harsh 
environments.

The following control facilities allow reliable and 
precise programming of either voltage or current 
versus time or load:

 voltage regulation with current limiting
 current regulation with voltage limiting
 linear ramped output
 voltage compensation
 continuous or multiple-level programming
 adjustable process times
 adjustable total ampere-hour limit
 between full load and no load, and for mains  

 fluctuations up to 6%
 constant current regulation: ±1%
 constant voltage regulation: ±1%
 ramp linearity: ±1%

Installation and testing
The Thycon HCR offers modular design for quick and 
easy site installation. All that is required is the 
installation of power cables and control/monitoring 
cabling. The HCR is tested comprehensively prior to 
delivery and needs minimal site commissioning.

A Thycon HCR can also be provided as a complete 
containerised assembly that can be placed in the 
harshest Australian conditions and easily relocated to 
other sites.

Reliability and maintenance requirements
Thycon has been supplying rectifiers for 40 years 
and has demonstrated their high reliability and low 
maintenance demands in industrial applications. 
Transformers and power electronic converters can 
be forced or naturally cooled, which contributes to 
high reliability and low ongoing maintenance.             
The power components (transformers, switchgear 
and instrument transformers) are all standard 
commercial products of proven reliability and long    
life expectancy.

Thycon HCR maintenance requirements are 
dependent on environmental and application 
conditions. We accommodate customer requirements 
from basic to full warranty maintenance. Each 
maintenance plan ensures the equipment operates in 
top condition with maximum availability of engineers 
and parts at minimum cost to the customer. Qualified 
engineers perform the maintenance with the full back 
up and resources of Thycon.
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Training and support
Training and support can be provided to on-site 
personnel to ensure that they are fully versed in the 
operation, maintenance and fault rectification of the 
Thycon HCR.

Control and monitoring
Smart digital signal processing provides voltage and 
current regulation of the HCR. The control is 
automatic, continuous and linear about the set-point 
selected by the user ensuring an inherently fast 
transient response.

HCRs can be controlled and monitored from the unit 
itself and remotely via serial, TCP/IP or SCADA. The 
system is totally automatic and does not require 
manual restarting for fault-initiated supply disturbances 
if desired.

Control and status
The HCR provides a simple control and status 
interface.

Start  and  Stop  push buttons  allow you  to  operate 
the  equipment  and  to  go  online. Power  Available 
and Power On LEDs indicate that the mains power is 
available and that the HCR is online. A Cancel button 
is used as an audible silence alarm acknowledge.

Monitoring
The  HCR  system  monitor  is  a  smart  LCD  panel 
featuring  a  simple  and  effective  user  interface that 

incorporates advanced diagnostic facilities enabling 
immediate access to:
 power monitoring - voltage / current / kW / kVA /  

  power factor / harmonic distortion
 operating status and alarms
 event history
 password protected user defined settings
 service control and test options

The system monitor stores the last 200 system 
events in a non-volatile information buffer for fast, 
efficient fault diagnosis and status indication even 
after a re-start or a complete power outage.

Low-level interface
Operating status of the equipment to a remote 
monitoring system can be performed in the form of 8 
standard voltage-free contacts. An additional 
summary alarm and load on bypass relay is available 
for secondary monitoring or remote interlocking.

High-level interface
Real-time performance monitoring of the HCR is 
performed via serial  or  TCP/IP  connection.  A  basic 
hardcopy of operating  events  and  data  can be 
obtained by connecting a printer. An optional high-
level interface via Modbus, SNMP or web  html can 
be provided for immediate performance monitoring 
and analysis. Additional features enable you to notify 
your network server of alarm conditions, and send 
emails to designated recipients.

3 phase 5MVA thyristor converter
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HCR data such as real-time waveforms, alarms and 
system events can be stored in solid state, non-
volatile memory holding up to 500 MBs of information. 
Connecting the HCR to a PC using any of the 
available ports allows you to maintain a full history of 
the equipment over its lifetime. 

Options

Active pf and harmonic filtering control 
High input impedance reduces voltage notching and 
input harmonics, thereby minimising required ratings 
of standby generator equipment. 

Typical input power factors are 0.85 for 6-pulse and 
0.92 for 12-pulse systems, although a pf of 0.99 is 
available when combined with a Thycon Active 
Power Factor Regulator (APR). These values remain 
stable under varying loads on the HCR. 

A Thycon APR provides additional power factor and 
harmonic filtering to ensure 0.99 pf and <5% THID 
(or <1% THVD) at the HCR supply.

Remote monitoring 
Modem  connection  enables  the  HCR  to  dial  and 
notify Thycon or a remote user automatically whenever 
an alarm condition arises. Thycon’s Service Centre 
automatically logs  data, performs analysis and  

 
diagnostics, and then alerts our 24-hour service staff  
if  further  intervention is  required. All  HCR utilisation 
and incidents found or reported are logged and a full 
report is provided for each occurrence. The report 
highlights remedial actions, cautions and follow up 
recommendations. Alternatively, the remote user can 
interrogate the HCR at will.

Thycon power system monitor
The HCR monitor offers the user a web-based 
interactive diagnostic tool and database management 
system for continuous real-time monitoring of HCR 
system utilisations, alarms, events and variables. The 
system logs data to your PC’s hard disk for future 
analysis and display.

Expansion
Future expansion and redundancy can be achieved 
by parallel connection of the HCR modules.               
Each module can be isolated manually or  
automatically from the load bus without affecting 
availability of supply.

Container modules
The HCR can be provided as a complete  
containerised assembly that can be placed in the 
harshest Australian conditions and easily relocated  
to other sites. 

5MVA thyristor converter arm
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Thycon HCR advantages

Design advantages

Simple, reliable design

Robust technology

Component rating

Thyristor technology

Fuseless design

Surge protection

Isolating transformers

Isolation between input 
and output

Compatibility

Modular construction

Environment

Uncomplicated design facilitates high strength, durability and reliability.

Robust construction achieves reliable performance and long equipment life, as proven by  
40 years of Thycon installations. 

Commercially available standard mains frequency thyristors are used as single devices up            
to 2.4kA. Series or parallel matching of components is only required to achieve high               
power applications.

Use of thyristors (SCRs) eliminates the need for special high-speed semiconductor  
fuses resulting in a simpler design with increased reliability. Thyristors have the highest  
power and fault tolerance of all semiconductor devices and can withstand faults of up to  
10 times the current for 1000 times the period of the IGBT and transistor devices used in other 
HCR systems.

Operates without power fuses. Power components are liberally over-rated so that simple and 
reliable methods of circuit breaker protection can be used. This greatly reduces down time and 
eliminates the need for stock control of spare fuses.

Built in surge protection increases the attenuation of over-voltages caused by distribution faults 
and lightning.

Incorporation of these within the input or the bypass supply enable complete isolation from 
electrical noise and the effects of harmonic currents generated within the distribution network.

Incorporation of full galvanic isolation using an earth-screened transformer provides greater 
safety levels.

The control panel provides the operator with an efficient, user-friendly interface.

Construction from standardised components and modules ensures high mean time between 
failures (MTBF) and low mean time to repair (MTTR).

No special ventilation or air conditioning is required. Thycon equipment can be containerised 
and installed in the extremes of Australian environments.
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Specifications are subject to change without notice
* Other supply voltages are optional

Technical data 300kW - 2000kW

   300kW         600kW  1000kW        2000kW

Input  (three phase, three wire )

Voltage*:    415 V ±10%        415 V ±10%  415 V ±10%       415 V ±10%

Frequency:    50Hz ±6%        50Hz ±6%  50Hz ±6%       50Hz ±6%

Voltage limit:   adjustable 0 - 100%      adjustable 0 - 100% adjustable 0 - 100%     adjustable 0 - 100%

Current limit:    adjustable 0 - 100%      adjustable 0 - 100%    adjustable 0 - 100%     adjustable 0 - 100%

Output  (DC)

Voltage regulation:    < ±1%         < ±1%  < ±1%        < ±1%

Current regulation:        < ±1%         < ±1%  < ±1%        < ±1%

Efficiency:   up to 98%        up to 98%  up to 98%       up to 98%

 

Dimensions

w x d x h (mm) 1200 x 1000 x 1800   1800 x 1000 x 1800 1800 x 1000 x 1800     2400 x 1000 x 1800     

Performance advantages

Input power factor

Input current harmonics

Efficiency

Transient response

Parallel operation

Typical input power factors are at 0.85 for 6-pulse and 0.92 for 12-pulse systems, with a pf of 
0.99 if combined with a Thycon APR. These values remain stable under varying loads on            
the HCR.

High input impedance reduces voltage notching and input harmonics.

System operates up to 98% efficiency resulting in lower running costs and heat dissipation.

A fast dynamic response enables correction of transient step load changes within one power 
cycle period.

Easy paralleling with similar systems during any stage of the HCR lifetime means increased 
flexibility and permits future growth as required.
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Static Frequency Converter | SFX 10kVA - 10MVA
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Concept
Thycon Static Frequency Converters (SFX) convert 
supply frequency to load requirement frequency. 
Typical applications are 50 to 60Hz conversion for 
naval and 50 to 400Hz conversion for aviation 
applications, although conversion from and to any 
frequency are available on request. 

Applications
Typical SFX industry applications include:
 aviation industry
 computer installations
 communications
 military installations
 dockyards

SFX features and benefits
 Thycon’s Static Flywheel Technology 
  continuous, accurate voltage and frequency 
regulation

  supplies leading power factor load without 
de-rating

 microprocessor-based diagnostics and controls
 high fault clearing capability
 high overload capacity
 low harmonic distortion
 input unity power factor 
 energy saving
 soft-start control
 robust technology
 no moving parts
 fuseless design
 high efficiency
 high reliability
 long life
 cost effective
 low maintenance cost 
 compact, modular construction
 indoor or outdoor enclosures
 Australian made
 meets MIL-STD-704E, MIL-STD-461D and AS   

  wiring rules

Principle of operation
Thycon SFX use double conversion methods. A 
rectifier converts the input frequency to DC and an 
inverter converts the DC to the required output 
frequency. Capacitors or a battery bank can be 

connected to the DC to achieve availability of power 
during short or long-term supply disturbances. 
Thycon’s Static Flywheel Technology achieves high 
current capacity, storage efficiency and reliability with 
lower mean time to repair and running costs than 
traditional rotary technology.

Installation and testing
SFX offers modular design for quick and easy site 
installation. All that is required is the installation of 
power cables and control/monitoring cabling. The SFX 
is tested comprehensively prior to delivery and needs 
minimal site commissioning.

An SFX can also be provided as a complete 
containerised assembly that can be placed in the 
harshest Australian conditions and be easily relocated 
to other sites.

Reliability and maintenance requirements
Thycon has been supplying static frequency converters 
for 40 years and has demonstrated their high reliability 
and low maintenance demands in critical applications 
such as defence and aviation.

Transformers and power electronic converters can be 
forced or naturally cooled, which contributes to high 
reliability and low ongoing maintenance. The power 
components (capacitors, transformers, switchgear 
and instrument transformers) are all standard 
commercial products of proven reliability and long  
life expectancy.

Thycon SFX maintenance requirements are dependent 
on environmental and application conditions. We 
accommodate customer requirements from basic to 
full warranty maintenance. Each maintenance plan 
ensures the equipment operates in top condition with 
maximum availability of engineers and parts at 
minimum cost to the customer. Qualified engineers 
perform the maintenance with the full back up and 
resources of Thycon.

Training and support
Training and support can be provided to on-site 
personnel to ensure that they are fully versed in the 
operation, maintenance and fault rectification of the 
Thycon SFX.
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Control and monitoring
Smart digital signal processing provides frequency 
and voltage regulation of the SFX. The control is 
automatic, continuous and linear, ensuring an 
inherently fast transient response. 

SFXs can be controlled and monitored from the unit 
itself and remotely via serial, TCP/IP or SCADA. The 
system is totally automatic and does not require 
manual restarting for fault-initiated supply disturbances 
if desired.

Control and status
The SFX provides a simple control and status 
interface.

Start and Stop push buttons allow you to operate the 
equipment and to go online. Power Available and 
Power On LEDs indicate that the mains power is 
available and that the SFX is online. A Cancel button 
is used as an audible silence alarm acknowledge.

Monitoring
The SFX system monitor is a smart LCD panel 
featuring a simple and effective user interface that 
incorporates advanced diagnostic facilities enabling 
immediate access to:
 power monitoring - voltage / current / kW / kVA /  

 power factor / harmonic distortion
 operating status and alarms
 event history

 password protected user defined settings
 service control and test options

The system monitor stores the last 200 system 
events in a non-volatile information buffer for fast, 
efficient fault diagnosis and status indication even 
after a re-start or a complete power outage.

Low-level interface
Operating status of the equipment to a remote 
monitoring system can be performed in the form of 8 
standard voltage-free contacts.

High-level interface
Real-time performance monitoring of the SFX is 
performed via serial or TCP/IP connection. A basic 
hardcopy of operating events and data can be 
obtained by connecting a printer. An optional high-
level interface via Modbus, SNMP or web html can 
be provided for immediate performance monitoring 
and analysis. Additional features enable you to notify 
your network server of alarm conditions, perform 
automatic low battery autonomy shutdowns of the 
critical load and send emails to designated 
recipients. 

SFX data such as real-time waveforms, alarms and 
system events can be stored in solid state, non-
volatile memory holding up to 500 MBs of information. 
Connecting the SFX to a PC using any of the 
available ports allows you to maintain a full history of 
the equipment over its lifetime. 

60 Hz application for Navy
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Options

Active pf and harmonic filtering control 
High input impedance reduces voltage notching and 
input harmonics, thereby minimising required ratings 
of standby generator equipment. 

Typical input power factors are 0.85 for 6-pulse and 
0.92 for 12-pulse systems, although a pf of 0.99 is 
available when combined with a Thycon Active 
Power Factor Regulator (APR). These values remain 
stable under varying loads on the SFX.

A Thycon APR can provide additional power factor 
and harmonic filtering to ensure 0.99 pf and <5% 
THID (or <1% THVD) at the SFX supply.

Remote monitoring 
Modem connection enables the SFX to dial and 
notify Thycon or a remote user automatically whenever 
an alarm condition arises. Thycon’s Service Centre 
automatically logs data, performs analysis and 
diagnostics and then alerts our 24-hour staff if further 
intervention is required. All SFX utilisation and 
incidents found or reported are logged and a full 
report is provided for each occurrence. The report 
highlights remedial actions, cautions and follow up 
recommendations. Alternatively, the remote user can 
interrogate the SFX at will.

Thycon power system monitor
The SFX monitor offers the user a web-based 
interactive diagnostic tool and database management 
system for continuous real-time monitoring of SFX 
system utilisations, alarms, events and variables. The 
database management logs data to your PC’s hard 
disk for future analysis and display.

Expansion
Future expansion and redundancy can be achieved 
by parallel connection of the SFX modules. Each 
module can be isolated manually or automatically 
from the load bus without affecting availability  
of supply.

Container modules
The SFX can be provided as a complete containerised 
assembly that can be placed in the harshest Australian 
conditions and easily relocated to other sites. Each 
module is self-contained enabling use in applications 
varying from Navy powerhouses to defence and 
commercial airports.

SFX control is automatic, continuous and 
linear, ensuring an inherently fast transient 
response. 

400 Hz application for aircraft
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Thycon SFX advantages

Design advantages

Simple, reliable design

Robust technology

Component rating

Thyristor technology

Fuseless design

Surge protection

Isolating transformers

Isolation between input 
and output

Output source impedance

 
Compatibility

Microprocessor monitoring

Modular construction

Environment

Uncomplicated design facilitates high strength, durability and reliability. The power circuit uses 
simple, robust switches to form a sine wave by line commutation control technology. This 
method of control eliminates the switching stresses, losses and interference that high frequency, 
forced commutated conversion systems such as IGBT technology experience.

Robust construction achieves reliable performance and long equipment life, as proven by  
40 years of Thycon installations. 

Commercially available standard mains frequency thyristors are used as single devices up to 
2.4kA. No series or parallel matching of components is required to achieve high  
power applications.

Use of thyristors (SCRs) eliminates the need for special high-speed semiconductor fuses 
resulting in a simpler design with increased reliability. Thyristors have the highest power and 
fault tolerance of all semiconductor devices and can withstand faults of up to 10 times the 
current for 1000 times the period of IGBT and transistor switching technologies.

Operates without power fuses. Power components are liberally over-rated so that simple and 
reliable methods of circuit breaker protection can be used. This greatly reduces down time and 
eliminates the need for stock control of spare fuses.

Built in surge protection increases the attenuation of over-voltages caused by distribution faults 
and lightning.

Incorporation of these within the input or the bypass supply enable complete isolation from 
electrical noise and the effects of harmonic currents generated within the distribution network.

Incorporation of full galvanic isolation using an earth-screened transformer provides greater 
safety levels.

Low output source impedance eliminates the effect of the load on SFX output voltage waveform 
and the danger of interaction between loads.

The control panel provides the operator with an efficient, user-friendly interface.

Externally monitored microprocessor via multistage hardware ensures that the critical load is 
not affected should it fail.

Construction from standardised components and modules ensures high mean time between 
failures (MTBF) and low mean time to repair (MTTR).

No special ventilation or air conditioning is required. The equipment is at home in computer 
rooms or in harsher environments without de-rating. Thycon equipment can be containerised 
and installed in the extremes of Australian environments.
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Performance advantages

Input power factor

Input current harmonics

Output voltage harmonics

Efficiency

Load crest factor

Noise attenuation

Thycon’s Static Flywheel 
Technology

Transient response

Fault current capability

Output overload

Leading power factor load

Parallel operation

Typical input power factors are at 0.85 for 6-pulse and 0.92 for 12-pulse systems, with a pf of 
0.99 when combined with a Thycon APR. These values remain stable under varying loads on 
the SFX.

High input impedance reduces voltage notching and input harmonics.

Low output impedance inherently inhibits the effect of non-linear, high harmonic loads on the 
output voltage waveform. Output harmonic distortion at linear loads < 2%. Output harmonic 
distortion at non-linear loads < 4%.

System operates up to 94.5% efficiency resulting in lower running costs and heat dissipation.

Low output impedance allows it to drive high crest factor loads without risking component 
damage, current limitation or excessive waveform distortion.

Common mode high frequency attenuation (line to ground and neutral) is more than 135 dB 
and more than 70 dB at normal mode (line to neutral). Consequently load switching, mains 
switching, externally generated industrial noise or storms do not affect the load.

The SFX uses Thycon’s proprietary Static Flywheel Technology to provide fast continuous 
regulation of voltage and harmonic distortion. This technology also allows the SFX to store 
substantial reserve power for transient conditions and high crest factor loads. 

A fast dynamic response enables correction of transient step load changes within one power 
cycle period.

Supplies 10-20 times the rated current under load fault short circuit conditions.

Voltage is regulated beyond 300% overload and, unlike systems with output current limiting,  
will not stray outside the allowable tolerances when supplying inrush current.

System can operate with a leading power factor load without any de-rating factor. 

Easy paralleling with similar systems at any stage of the SFX lifetime means increased flexibility 
and permits future growth as required.
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90kVA

415 VAC

+10% - 15%

3 + neutral

50 Hz ± 5%

15s

90kVA / 72kW

0.7 lag to 0.8 lead

12min. / 2min.

415V / 240VAC

± 1%

± 3%

± 5%

± 5%

20ms

120º ± 1º

120º ± 3º

60Hz / 400Hz

± 0.1%

10Hz / s

<4% non-linear loads

89% 

0 to 40ºC

10 kW

<70 dBA

600 x 1000 x 2000

600 x 1000 x 2000

120kVA

415 VAC

+10% - 15%

3 + neutral

50 Hz ± 5%

15s

120kVA / 96kW

0.7 lag to 0.8 lead

12min. / 2min.

415V / 240VAC

± 1%

± 3%

± 5%

± 5%

20ms

120º ± 1º

120º ± 3º

60Hz / 400Hz

± 0.1%

10Hz / s

<4% non-linear loads

90%

0 to 40ºC

12 kW

<70 dBA

1200 x 1000 x 2000

1200 x 1000 x 2000

150kVA

415 VAC

+10% - 15%

3 + neutral

50 Hz ± 5%

15s

150kVA / 120kW

0.7 lag to 0.8 lead

12min. / 2min.

415V / 240VAC

± 1%

± 3%

± 5%

± 5%

20ms

120º ± 1º

120º ± 3º

60Hz / 400Hz

± 0.1%

10Hz / s

<4% non-linear loads

91%

0 to 40ºC

14 kW

<70 dBA

1200 x 1000 x 2000

1200 x 1000 x 2000

200kVA

415 VAC

+10% - 15%

3 + neutral

50 Hz ± 5%

15s

200kVA / 160kW

0.7 lag to 0.8 lead

12min. / 2min.

415V / 240VAC

± 1%

± 3%

± 5%

± 5%

20ms

120º ± 1º

120º ± 3º

60Hz / 400Hz

± 0.1%

10Hz / s

<4% non-linear loads

92%

0 to 40ºC

18 kW

<70 dBA

1800 x 1000 x 2000

1800 x 1000 x 2000

Input - three phase, three wire & ground

Voltage 

Voltage tolerance

Phases 

Frequency 

 Power walk-in

 

Current output - three phase, four wire

System rating

 Power factor range (within rated kW) 

Overload capacity 125% / 150% 

Voltage  

Voltage regulation: 

 Balanced load

 100% unbalanced load 

Voltage adjustment  

Voltage transient performance:

 50% full load step  

 Maximum recovery time  

Phase displacement:

 Balanced load 

 100% unbalanced load  

Frequency  

Frequency regulation  

Frequency tracking rate

THD  

Efficiency 

Environmental 

Ambient temperature range  

Heat dissipation at full load  

Audible noise at 2 metres

Dimensions

w x d x h (mm) 60Hz

w x d x h (mm) 400Hz

Technical data 90 kVA – 200 kVA

SFX-90                    SFX-120                   SFX-150           SFX-200

Specifications are subject to change without notice



141

Specifications are subject to change without notice

500kVA

415 VAC

+10% - 15%

3 + neutral

50 Hz ± 5%

15s

500kVA / 400kW

0.7 lag to 0.8 lead

12min. / 2min.

415V / 240VAC

± 1%

± 3%

± 5%

± 5%

20ms

120º ± 1º

120º ± 3º

60Hz / 400Hz

± 0.1%

10Hz / s

<4% non-linear loads

94%

0 to 40ºC

28 kW

<70 dBA

2400 x 1000 x 2000

2400 x 1000 x 2000

600kVA

415 VAC

+10% - 15%

3 + neutral

50 Hz ± 5%

15s

600kVA / 480kW

0.7 lag to 0.8 lead

12min. / 2min.

415V / 240VAC

± 1%

± 3%

± 5%

± 5%

20ms

120º ± 1º

120º ± 3º

60Hz / 400Hz

± 0.1%

10Hz / s

<4% non-linear loads

94%

0 to 40ºC

35 kW

<70 dBA

3000 x 1000 x 2000

2400 x 1000 x 2000

 400kVA

415 VAC

+10% - 15%

3 + neutral

50 Hz ± 5%

15s

400kVA / 320kW

0.7 lag to 0.8 lead

12min. / 2min.

415V / 240VAC

± 1%

± 3%

± 5%

± 5%

20ms

120º ± 1º

120º ± 3º

60Hz / 400Hz

± 0.1%

10Hz / s

<4% non-linear loads

93%

0 to 40ºC

26 kW

<70 dBA

2400 x 1000 x 2000

2400 x 1000 x 2000

Input - three phase, three wire & ground

Voltage 

Voltage tolerance

Phases 

Frequency 

 Power walk-in

 

Current output - three phase, four wire

System rating

 Power factor range (within rated kW) 

Overload capacity 125% / 150% 

Voltage  

Voltage regulation: 

 Balanced load

 100% unbalanced load 

Voltage adjustment  

Voltage transient performance:

 50% full load step  

 Maximum recovery time  

Phase displacement:

 Balanced load 

 100% unbalanced load  

Frequency  

Frequency regulation  

Frequency tracking rate

THD  

Efficiency 

Environmental 

Ambient temperature range  

Heat dissipation at full load  

Audible noise at 2 metres

Dimensions

w x d x h (mm) 60Hz

w x d x h (mm) 400Hz

300kVA

415 VAC

+10% - 15%

3 + neutral

50 Hz ± 5%

15s

300kVA / 240kW

0.7 lag to 0.8 lead

12min. / 2min.

415V / 240VAC

± 1%

± 3%

± 5%

± 5%

20ms

120º ± 1º

120º ± 3º

60Hz / 400Hz

± 0.1%

10Hz / s

<4% non-linear loads

92.5%

0 to 40ºC

24 kW

<70 dBA

1800 x 1000 x 2000

1800 x 1000 x 2000

SFX-300                   SFX-400                  SFX-500             SFX-600

Technical data 300 kVA – 600 kVA
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Specifications are subject to change without notice

800kVA

415 VAC

+10% - 15%

3 + neutral

50 Hz ± 5%

15s

800kVA / 640kW

0.7 lag to 0.8 lead

12min. / 2min.

415V / 240VAC

± 1%

± 3%

± 5%

± 5%

20ms

120º ± 1º

120º ± 3º

60Hz / 400Hz

± 0.1%

10Hz / s

<4% non-linear loads

94.5%

0 to 40ºC

40 kW

<70 dBA

3600 x 1000 x 2000

3000 x 1000 x 2000

1200kVA

415 VAC

+10% - 15%

3 + neutral

50 Hz ± 5%

15s

1200kVA / 960kW

0.7 lag to 0.8 lead

12min. / 2min.

415V / 240VAC

± 1%

± 3%

± 5%

± 5%

20ms

120º ± 1º

120º ± 3º

60Hz / 400Hz

± 0.1%

10Hz / s

<4% non-linear loads

95%

0 to 40ºC

55 kW

<70 dBA

4200 x 1000 x 2000

3600 x 1000 x 2000

1600kVA

415 VAC

+10% - 15%

3 + neutral

50 Hz ± 5%

15s

1600kVA / 1280kW

0.7 lag to 0.8 lead

12min. / 2min.

415V / 240VAC

± 1%

± 3%

± 5%

± 5%

20ms

120º ± 1º

120º ± 3º

60Hz / 400Hz

± 0.1%

10Hz / s

<4% non-linear loads

95%

0 to 40ºC

72 kW

<70 dBA

4800 x 1000 x 2000

4200 x 1000 x 2000

SFX-800                 SFX-1200            SFX-1600

Input - three phase, three wire & ground

Voltage 

Voltage tolerance

Phases 

Frequency 

 Power walk-in

 

Current output - three phase, four wire

System rating

 Power factor range (within rated kW) 

Overload capacity 125% / 150% 

Voltage  

Voltage regulation: 

 Balanced load

 100% unbalanced load 

Voltage adjustment  

Voltage transient performance:

 50% full load step  

 Maximum recovery time  

Phase displacement:

 Balanced load 

 100% unbalanced load  

Frequency  

Frequency regulation  

Frequency tracking rate 

THD  

Efficiency 

Environmental 

Ambient temperature range  

Heat dissipation at full load  

Audible noise at 2 metres

Dimensions

w x d x h (mm) 60Hz

w x d x h (mm) 400Hz

Technical data 800 kVA – 1600 kVA
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Constant Current Regulator | MC2 3kW - 30kW
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Concept
Thycon Constant Current Regulators are designed to 
provide high-quality, regulated, single phase power to 
achieve maximum performance and lifetime of airfield 
lighting systems.

Application
Airfield lighting systems consist of large groups of 
tungsten-halogen lamps that are suitable for high- 
intensity applications such as:
  approach lighting
  taxiway lighting
  visual approach slope indicators (VASI)
  stop bars
  runway edge lighting
  centre line lighting

MC2 features and benefits
  true constant current source
  continuous, accurate regulation of intensity
  microprocessor-based diagnostics and controls
  soft-start and intensity transition (extends lamp life)
  robust technology
  fuseless design
  long lamp life
  long cable life
  high efficiency
  high reliability
  cost effective
  substantial system application savings
  designed for 3rd party maintenance 
  compact, modular construction
  indoor or outdoor enclosures 
  Australian made
  conforms to and exceeds relevant FAA and        

   ICAO standard

Principle of operation
Accurate control of lamp current is essential for 
maintaining long lamp life and maximum brightness. 
A 6.6A, 200W lamp has an expected lifetime of 1000 

hours at rated current. Increasing the current by 6% 
can reduce the lamp lifetime to 600 hours, whereas 
a 6% decrease in current can increase the lamp life 
to 2500 hours but reduce the luminous flux by  
30 - 40%.

Thycon regulators control lamp current using current 
rather than voltage source. The advantage is that 
load changes directly adjust the loop voltage. The 
loop current remains unaffected, therefore extending 
the lifetime of the lamps (see Figs. 4–5). Using voltage 
source is undesirable because high current surges 
occur during load and intensity change (see Fig. 2), 
thus reducing lamp lifetime. Lamp resistance is also 
highly dependent on filament temperature. The 
resistance variation from no load to full load can            
be up to 14 times and affects the current supplied 
from a voltage-sourced system. Constant current is 
not affected by the number of failed lamps or type of 
lamp, such as fluorescent and tungsten-halogen 
lamps.

Fig. 1 30kW MC2
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The standard MC2 provides:
    sinusoidal output current and voltage throughout 
the load range and for all intensity settings               
(see fig. 6)

  input power factor >0.95 at all loads (see fig. 6)
  supply harmonic injection of <3%
   soft-start  and  intensity  transition facility (extends 
lamp life)

  local and remote control
   individually pre-settable lamp currents with 
accuracy of ±0.5%

  comprehensive protection:
   open circuit 
   over-voltage
   over-current

Installation and testing
The MC2 offers modular design for quick and easy 
site installation and testing. All that is required is the 
installation of power cables and control and monitoring 
cabling. The MC2 is tested comprehensively prior to 
delivery and needs minimal site commissioning.

Reliability and maintenance requirements
Thycon has been supplying current regulators              
for 40 years and has demonstrated their high 
reliability and low maintenance demands in  

critical applications such as defence and  
commercial aviation.

The MC2 is cooled naturally which contributes to 
high reliability and low ongoing maintenance. The 
power components (capacitors, switchgear and 
instrument transformers) are all standard commercial 
products of proven reliability and long life 
expectancy.

Thycon MC2 maintenance requirements are 
dependent on environmental and application 
conditions. We accommodate customer requirements 
from basic to full warranty maintenance. Each 
maintenance plan ensures the equipment operates 
in top condition with maximum availability of engineers 
and parts at minimum cost to the customer. Qualified 
engineers perform the maintenance with the full back 
up and resources of Thycon.

Fig. 2  Traditional voltage source CCR at 3.3A Fig. 3  MC2 current source CCR at 3.3A

Sinusoidal current source ensures smooth 
regulation that extends life time of airfield 
lights and cables.
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Training and support
Training and support can be provided to on-site 
personnel to ensure that they are fully versed in the 
operation, maintenance and fault rectification of the 
Thycon MC2.

The MC2 is designed to accommodate third                
party maintenance.

Control and monitoring
Smart digital signal processing provides current 
regulation of the MC2. The control is automatic, 
continuous and linear about the set-point selected 
by the user. This ensures an inherently fast transient 
response. A soft-start mechanism at turn-on and 
smooth regulation throughout the operating range 
eliminates the typical switching effects of traditional 
current regulation methods and extends the lifetime 
of airfield lights - as many of our customers have 
observed - up to 15 years.

The MC2 can be controlled and monitored from           
the unit itself and remotely via serial or TCP/IP.             
The system is totally automatic and does not         
require manual restarting for fault-initiated supply 
disturbances.

Control and status
The standard MC2 has a simple user interface. Start, 
Stop, Local, Remote and Intensity Setting control 
allow you to operate and control the equipment. 
LEDs indicate the standby, on-line, regulating and 
alarm status of the MC2. A Cancel button is used as 
an alarm acknowledge.

Monitoring
The MC2 system monitor is a smart LCD panel 
featuring a simple and effective user interface that 
incorporates advanced diagnostic facilities enabling 
immediate access to:
   output power monitoring - voltage, current, power 
(kW), power factor

   operating status, alarms, % lamp fail, earth leakage 
(100kohm, 1Mohm)

  event history
  password protected user defined settings
  service control and test options

The system monitor stores the last 200 system 
events in a non-volatile information buffer for fast, 
efficient fault diagnosis and status indication even 
after a re-start or a complete power outage.

15kW output transformer
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Low-level interface
Low voltage control inputs to select current intensity 
level and 8 standard voltage-free contacts to indicate 
operating status of the equipment to a remote 
monitoring system can be performed. 

High-level interface
Real-time performance monitoring of the MC2 is 
performed via serial or TCP/IP connection. A basic 
hardcopy of operating events and data can be 
obtained by connecting a printer. An optional high-
level interface via Modbus, SNMP or web HTML can 
be provided for immediate performance monitoring 
and analysis. Additional features enable you to notify 
your network server of alarm conditions and send   
emails  to designated recipients. 

MC2 data such as real-time waveforms, alarms and 
system events can be stored in solid state, non-
volatile memory holding up to 500 MBs of information. 
Connecting the MC2 to a PC using any of the 
available ports allows you to maintain a full history of 
the equipment over its lifetime. 

Options 

Remote monitoring 
Modem connection enables the MC2 to dial and 
notify Thycon or a remote user automatically whenever 
an alarm condition arises. Thycon’s Service Centre 
automatically logs data, performs analysis and 
diagnostics and then alerts our 24-hour service staff 
if further intervention is required. All MC2 utilisation 
and incidents found or reported are logged and a full 
report is provided for each occurrence. The report 
highlights remedial actions, cautions and follow up 
recommendations. Alternatively, the remote user can 
interrogate the MC2 at will.

Thycon power system monitor
The MC2 monitor offers the user a web-based 
interactive diagnostic tool and database management 
system for continuous real-time monitoring of MC2 
system utilisations, alarms, events and variables. The 
database management logs data to your PC’s hard 
disk for future analysis and display.

Backlit LCD display
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Thycon MC2 advantages

Design advantages

Designed for the airfield environment, the control panel provides the operator with an efficient, 
user-friendly interface.

No special ventilation or air conditioning is required. The equipment is at home in computer 
rooms or in harsher environments without de-rating. Thycon equipment can be containerised 
and installed in the extremes of Australian environments.

No power fuses are required. Power components are liberally over-rated so that simple and 
reliable methods of circuit breaker protection can be used. This greatly reduces down time and 
eliminates the need for stock control of spare fuses.

Incorporation of full galvanic isolation using an earth screened transformer provides greater 
safety levels.

Construction from standardised components and modules ensures high mean time between 
failures (MTBF) and low mean time to repair (MTTR).

Robust construction achieves reliable performance and long equipment life, as proven by over 
35 years of Thycon installations. 

Uncomplicated design facilitates high strength, durability and reliability. The power circuit uses 
simple, robust switches to regulate sine wave output by line commutation control technology. 
This method of control eliminates the switching stresses, losses and interference that traditional 
technology experiences.

Built in surge protection increases the attenuation of over-voltages caused by load faults and 
lightning.

Use of thyristors (SCRs) eliminates the need for special high speed semiconductor fuses 
resulting in a simpler design with increased reliability. Thyristors have the highest power and 
fault tolerance of all semiconductor devices and can withstand faults of up to 10 times the 
current for 1000 times the period of IGBT and transistor switching technologies.

Compatibility

Environment

Fuseless design

Isolation between input 
and output

Modular construction

Robust technology

Simple, reliable design

Surge protection

Thyristor technology

Power factor of >0.95 remains stable under varying loads and intensities and contributes to 
input cable and electricity bill savings.

High input impedance reduces voltage notching and input harmonics. A fast dynamic response 
enables correction of transient step load changes within one power cycle period without the 
over voltage spikes experienced with voltage-controlled technology.

This technology eliminates lamp damaging over-current issues experienced during load and 
intensity changes by traditional voltage controlled systems.

Substantial savings in cable costs are due to the sinusoidal output current. Traditional systems 
produce high switching voltage spikes that require high-voltage rating cable. 

The significantly lower low crest factor of the MC2 enables the use of lower voltage and less 
costly cable. Significant savings can be made in the large cable requirements of runways.

Steep temperature transition of filaments is the main cause of lamp failure. Substantial lifetime 
extension and replacement savings of lamps can be made due to the sinusoidal, soft-start and 
smooth intensity transition characteristics of the MC2.

Input power factor

Input current harmonics

Transient response

True current source 
technology

Significant runway cable 
cost savings

Significant lamp lifetime 
extension
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Technical data

Performance
Input:    Power factor >0.95 at all loads (see Fig. 6)
         Optional power factor >0.95 at all intensities
         Harmonic injection <3%
Output:    True RMS output current regulation to an accuracy of 0.5%

Options
Remote control:    Modbus / Jbus protocol over RS232 &  RS422 / 485
         Modbus TCP / IP over ethernet 
         Web browser over ethernet
         Printer / modem port 
         Direct connection I/O via wiring terminals:
         Inputs:   8 isolated control inputs, 12-24V DC      
           current sinking / sourcing
         Outputs:  16 isolated, voltage-free, changeover 
           contacts. Contacts rated for 30VDC 4A max, 
           240VAC 6A max
Real-time performance data:  True RMS output current, true RMS output  voltage, kW, kVA and power factor 
Additional options:  Alarm history
         Indication of failed lamps (2%, 5% levels)
         Earth fault detection (100kΩ,1MΩ levels)
         Lightning arrestors
         Hours run meter
         8 position local / remote / current selector switch
General data
Model:   MC2 (MC square)
Input:   415 V, Single Phase, 50 Hz
Output:   0 - 6.6A, ± 0.5%
Efficiency:   Up to 93%
Electrical safety:   To AS3250
Interference:   To AS1044
Response time:   Less than 1 cycle (20ms)
Cooling:   Natural air cooled
Operational temperature:  -40ºC to +55ºC
Operational humidity:  Up to 95%
Altitude:   0 to 2000 meters above sea level
Rating kW:   3         5         10        15       20 25 30
Dimensions:  
Height (mm):   800     800    1200    1200   1200 1200 1200
Width (mm):   600      600     600      600     600 800 800 
Depth (mm):   400      650     800      800     800 800 800  

Specification is subject to change without prior notice
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Solid State Breaker | SSB 600 - 4000A
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6 3

Fig. 5b - Single Phase Solid State Breaker

The steady-state peak load current through the SSB 
prior to the fault is 1343A (= 2 x 950A) and the time 
period between the fault occurrence and the SBB 
turn-off signal is 0.54ms. Figures 6a and b show the 
AC and DC current through the SSB before and during 
the fault.

Expanding the waveform of Fig. 6a around the current 
interruption point, we obtain the oscillogram of Fig. 6c 
from which we see that the fault current barely reaches 
2442A (for a trip setting of 2400A) and that the time 
between tripping and falling to zero of the current is 
0.29ms during which time the decaying fault current 
commutates from the ToD, to the snubber and then to 
the varistor. The peak voltage across the SSB is 3462V 
and for this reason, a 4.5kV ToD is chosen. The current 
in the ToD itself falls extremely quickly (in about 6.5us) 
but the total current in the SSB takes the aforemen-
tioned 0.29ms to decay to zero of which the bulk is 
taken up by varistor conduction.

The energy absorbed (not shown) by the snubber 
resistance is found to be 4.5J, that by the varistor is 
900J (and that by the IGCT is about 19J – from data-
sheet, not shown), i.e. a total energy of 924J. The 
initially stored energy was 0.5 x 0.24mH x 24422 = 
715J so an additional 208J were drawn from the 
supply during the time that the breaker voltage (not 
shown) remained below the line voltage. Fig. 6c) Expanded AC current

History
Solid-state switches have been in use for many years 
in both AC and DC circuits, and take many forms; they 
offer the following benefits:

IGCTs interrupt current in about 1 microsecond 
(10 – 20us including fault information acquisition and 
control response)

No  arcing,  no  moving  parts,  no  gasses  or  oils 
(no maintenance)

Silent interruption

Multiple fast re-closure for line-fault presence-
verification (in kHz range)

Prospective fault current can be limited to <10% of 
that of mechanical breakers

Limited fault current reduces mechanical cable 
stress (reduced maintenance)

New technology with  development  and  cost 
reduction potential

Principle of Operation
The simplest systems use back-to-back thyristors 
which, when the gate signals are suppressed, simply 
block the current when it commutates naturally to zero 
in an AC circuit, as shown in Fig.1. Such systems can 
take up to one half cycle to block a fault current (i.e. up 
to 10ms in a 50Hz network). Because of zero-current 
interruption (the thyristors turn off like diodes), there is 
little stress on the switch and little energy to be 
absorbed. A snubber protects the thyristors from the 
overvoltage which is caused by the reverse-recovery 
current (Fig. 2).

Fig. 1 Solid-state AC interrupter composed of  two thyristors

In Fig. 2, the forward current (not fully shown) is the 
fault current. The recovery time TRR of one or two 
microseconds is a characteristic of all bipolar semicon-
ductors and causes the reverse current IRR to reach a 
few tens of amps. The snubber circuit (RS/CS) absorbs 
the energy resulting from 0.5 x IRR2 x L where L is the 
circuit inductance. With this kind of breaker, there are 
no arcs and very little energy is dissipated on interrup-
tion. The life expectance of the breaker itself is virtually 
unlimited and maintenance involves no more than 
periodic cleaning.

Fig. 2 Reverse recovery of a line-commutated thyristor
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Forced turn-off static breakers
Although the maintenance on semiconductors are 
negligible, a large fault, if repeated too frequently, will 
put mechanical stress on the cable and connections 
which may require regular inspection. Clearly, an ideal 
breaker would intelligently assess when a current is 
unacceptably high and interrupt the current long 
before it attains such mechanically stressful levels.

Forced (as opposed to naturally) commutated break-
ers achieve sub-cycle switching. These can be realised 
using forced-commutated thyristors or self commu-
tated or Turn-off Devices (ToDs) such as GTOs, IGBTs, 
IGCTs, ETOs, etc. An example of this is shown in Fig. 
3 for a DC breaker using force-commutated thyristors.

In this figure, the supply voltage is Edc, LLINE repre-
sents the source and line inductance, “Load” repre-
sents the normal load which is shorted by the fault at 
switch S1:

The thyristor T1 carries the normal load current.  
When a fault current is detected, T2 is fired which 
applies the voltage on C1 to the cathode of T1 forcing 
the current to zero through inductance L2. Current is 
thus diverted from T1 to T2 and C1 becomes charged 
in the opposite direction, subsequently turning off T2 
and thus interrupting the current. The energy stored 
in L1 is transferred to C1. C 1 must always be 
charged to the polarity shown when T1 is conducting 
(SSB ON) and thus requires a small isolated power 
supply to keep it charged; this same power supply 
can be used to discharge the capacitor from its 
negative charge state after a current interruption. 

The size of C1 is determined by the value of L1, the 
programmed current interruption level and the charac-
teristics of the thyristor T1 and L2 is determined princi-
pally by C1.

A conceptually simpler approach uses ToDs devices, 
such as the aforementioned GTOs, IGBTs etc.

SSB performance in a typical AC power network
A typical problem encountered in todays growing 
electricity markets is the limitation of network growth 
due to ageing infrastructure. Upgrades of transmission 
line and distribution systems to create a more robust 
network is cost prohibitive, leading to restricted growth 
or the use of bulky and inefficient fault current limitation 
solutions. In this example, the SSB is employed in a 
cogeneration site and its purpose is to reduce the peak 
fault current experienced at the incoming main switch-
board (see Fig. 4 and 5). 

The single phase configuration for simulation is shown 
in Fig. 5a where a typical generator is paralleled with 
the mains supply to feed a common resistive/inductive 
load. The SSB is positioned between the generator 
and the main switchboard and continuously monitors 
the AC current. The SSB is opened when there is an 
overcurrent triggered either by exceeding a peak value 
in amperes, an I2 t threshold, or a di/dt threshold. The 
switch S1 represents a line to ground fault that is fed by 
the mains and generator. Fig 5b shows the electrical 
schematic of the SSB power circuit used in this appli-
cation.

   Fig. 4

The source inductance of the generator is that of a 
single machine rated 620kVA/415V where INOM = 
863ARMS. Assuming 10% continuous overload capa-
bility, this corresponds to a continuous current of 
950ARMS. The real power of the generator is 496kW 
so it operates at a PF of 496/620 = 0.8 = cos!.

Set the circuit elements to the following arbitrary 
values:

LG = 140uH, RG = 1mOhm
LL = 100uH, RL = 0.1mOhm
LLOAD = 834uH, RLOAD = 0.35Ohm

and these are used in the simulation circuit of Fig 5a 
with the additional assumptions:

The fault occurs at voltage zero during steady-state 
full load operation.

The line voltage is set to 415V + 12.5%, 50Hz.

The current sensor has a 2us delay, the control 
circuit has a 6us delay and the ToD an 8us delay = 
16us total delay.

The trip level is set at a peak current threshold of 
2400A (allowing for overload and margin). Fig. 5a - Typical cogeneration site
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Fig. 5b - Single Phase Solid State Breaker

The steady-state peak load current through the SSB 
prior to the fault is 1343A (= 2 x 950A) and the time 
period between the fault occurrence and the SBB 
turn-off signal is 0.54ms. Figures 6a and b show the 
AC and DC current through the SSB before and during 
the fault.

Expanding the waveform of Fig. 6a around the current 
interruption point, we obtain the oscillogram of Fig. 6c 
from which we see that the fault current barely reaches 
2442A (for a trip setting of 2400A) and that the time 
between tripping and falling to zero of the current is 
0.29ms during which time the decaying fault current 
commutates from the ToD, to the snubber and then to 
the varistor. The peak voltage across the SSB is 3462V 
and for this reason, a 4.5kV ToD is chosen. The current 
in the ToD itself falls extremely quickly (in about 6.5us) 
but the total current in the SSB takes the aforemen-
tioned 0.29ms to decay to zero of which the bulk is 
taken up by varistor conduction.

The energy absorbed (not shown) by the snubber 
resistance is found to be 4.5J, that by the varistor is 
900J (and that by the IGCT is about 19J – from data-
sheet, not shown), i.e. a total energy of 924J. The 
initially stored energy was 0.5 x 0.24mH x 24422 = 
715J so an additional 208J were drawn from the 
supply during the time that the breaker voltage (not 
shown) remained below the line voltage. Fig. 6c) Expanded AC current

History
Solid-state switches have been in use for many years 
in both AC and DC circuits, and take many forms; they 
offer the following benefits:

IGCTs interrupt current in about 1 microsecond 
(10 – 20us including fault information acquisition and 
control response)

No  arcing,  no  moving  parts,  no  gasses  or  oils 
(no maintenance)

Silent interruption

Multiple fast re-closure for line-fault presence-
verification (in kHz range)

Prospective fault current can be limited to <10% of 
that of mechanical breakers

Limited fault current reduces mechanical cable 
stress (reduced maintenance)

New technology with  development  and  cost 
reduction potential

Principle of Operation
The simplest systems use back-to-back thyristors 
which, when the gate signals are suppressed, simply 
block the current when it commutates naturally to zero 
in an AC circuit, as shown in Fig.1. Such systems can 
take up to one half cycle to block a fault current (i.e. up 
to 10ms in a 50Hz network). Because of zero-current 
interruption (the thyristors turn off like diodes), there is 
little stress on the switch and little energy to be 
absorbed. A snubber protects the thyristors from the 
overvoltage which is caused by the reverse-recovery 
current (Fig. 2).

Fig. 1 Solid-state AC interrupter composed of  two thyristors

In Fig. 2, the forward current (not fully shown) is the 
fault current. The recovery time TRR of one or two 
microseconds is a characteristic of all bipolar semicon-
ductors and causes the reverse current IRR to reach a 
few tens of amps. The snubber circuit (RS/CS) absorbs 
the energy resulting from 0.5 x IRR2 x L where L is the 
circuit inductance. With this kind of breaker, there are 
no arcs and very little energy is dissipated on interrup-
tion. The life expectance of the breaker itself is virtually 
unlimited and maintenance involves no more than 
periodic cleaning.

Fig. 2 Reverse recovery of a line-commutated thyristor
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It can be seen from the foregoing that:
An SSB can limit the fault amplitude to practically 
the set trip-level even when the fault occurs at 
zero voltage (worst case) and where the 
prospective fault current is high

The SSB imposes no over-voltages on the 
output line

The fault has a very short duration of 
about 0.3ms

There are no arcs nor mechanical stresses

The fault amplitude is virtually unrelated to the 
circuit prospective fault current

Reliability and protection
SSBs use semiconductor devices as switches. 
These are the same devices as are currently used in 
many high-power high reliability applications such as 
Uninterruptible Power Supplies (UPS), Wind Power 
converters and Traction drives. In such applications, 
semiconductors are used in switching mode i.e. they 
switch current on and then switch off to block voltage 
and do so hundreds of times per second. Under 
such conditions they are subject to turn-on, turn-off 
and leakage current losses and undergo stresses 
from the simultaneous transient presence of current 
and voltage. Nevertheless, these devices are used in 
very high power high reliability applications with life 
expectancies of 20 to 40 years.

In the SSB application, the same devices are used to 
conduct current only during most of their lifetimes 
and switch only once a day to once a year (depending 
on fault occurrences). This application is thus one of 
the most reliable that can be found for power 
semiconductors since they are subject to so  
little stress.

Nevertheless, for reasons of isolation and contingency, 
an SSB may be fitted with an additional fuse in an 
isolating fuse holder. The fuse characteristics would 
be co-ordinated with the worst-case protection 
function in the event of an SSB failure. For this (as for 
the overall design) the protection philosophy of the 
system needs to be defined and the characteristics 
of the circuit (impedances) as well as the characteristics 
of other protection devices need to be known.

Conclusion
In short, it  can be said that, SSBs:

Are fast, silent and arc-free

Interrupt current close to the fault detection 
(trip) level

Have a let-through current which is extremely 
small (trip level x 0.3ms) and is independent of 
prospective fault level

Can be modular and series-connected for higher 
voltage or parallel-connected for higher current

Can be made for AC and DC operation with 
identical performance

Are quasi maintenance-free

Can be programmed for automatic verification

Have unlimited lifetime (30 years)

Thycon has 40 years of experience in high power 
electronics for the Australian market.

Solid State Breakers
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Introduction
The Thycon High Speed Electronic Fuse is a 
fast-acting fail-safe fuse which allows the speed of a 
fuse to be greatly increased while avoiding the usual 
aging problems of fuses.

The fuse is the only truly fail-safe over-current 
protection system since all other interruption methods 
require detection and triggering; functions which, 
whether, electrical, electronic, thermal, magnetic, 
mechanical or pyrotechnic, have a non-zero probability 
of failure.

The fuse however has a serious limitation which is that, 
for it to be able to rupture quickly, it must be close to 
failure in normal operation or the difference between its 
continuous current and that of its rupture current will 
be too large resulting in high levels of I2t let-through, 
large fault currents and long clearing times. There are 
two  techniques  available  for  circumventing  this 
limitation:

A fuse with a low current-carrying capacity is 
by-passed by a mechanical breaker which handles 
rated current and normal overloads. When a fault is 
detected, the mechanical breaker is blown-open by 
a pyrotechnic charge and the current diverted to the 
fuse which rapidly melts, creating an arc and limiting 
the current. To reset the interrupter, both the fuse 
and the pyrotechnic charge are replaced. This type 
is known as the ABB IS-limiter.

A fuse with a high current carrying capacity carries 
the rated current and normal overloads. When a 
fault is detected, a current pulse is added to the 
fuse from a discharge circuit which causes the fuse 
to see far more current than the fault represents at 
the instant of detection, thus rupturing the fuse long 
before the prospective current can be reached. The 
fuse is then replaced. This is known as the 
Thycon HSEF (Fig. 1).

The advantage of the Thycon HSEF is that, 
necessarily, a fuse is always present and in the event of 
a failure of the detection or trigger function, interruption 
will occur, albeit at a higher fault level than normal, in 
stark contrast to the pyrotechnic approach where 
there will be no fault protection in the event of a 
malfunction of the control system.

The use of a fuse inevitably means that both of these 
systems are non-resetting.

A.

B.
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Fig. 4 – Three levels of protection afforded by the 
combined THYCON SSB/HSEF. Green = SSB; Blue = 
HSEF; Orange = Fuse alone; Red = 100ms mechanical 
breaker.

Fig. 5 – Expansion of Fig. 4 and I2t let-through values.

In this example the I2t values are summarized in the 
table below where "up to peak current" corresponds to 
pre-arc I2t in the case of a conventional fuse.

It should be noted that the fault current curves of Figs 
4 and 5 correspond to the four protection methods 
operating independently. In the case of a combined 
SSB and HSEF combination, the blue HSEF curve 
would be slightly time-delayed (30 – 50µs) due to the 
SSB failure detection intervening after the SSB turn-off 
detection.

Fault Detection 
The HSEF may be programmed in a variety of ways, 
one of which is described here for the case of the 
combined SSB/HSEF.
The detection system consists of a Hall-effect, 
closed-loop current transformer with a response time 
of less than 2µs.
An upper current trip-level (IMAX) is set which will turn 
off the breaker within a time given by the inherent 
delays of the system, about 16µs; this will be the 
fastest possible (resettable) trip.
An RMS trip level (IRMS), programmed in conjunction 
with an I2t setting, will determine the thermal overload 
allowed.
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Principle of Operation of the Thycon HSEF
Referring to Fig. 1, energy is stored in capacitor CAUX. 
When the detection circuit determines that the fault 
should be limited, thyristor THYAUX is fired. This 
discharges the capacitor energy into the HRC fuse via 
LCOM, DAUX and THYAUX. Because the thyristor has a 
finite di/dt capability, LCOM is made saturable so that 
the current ramps up at, say 200A/µs for a few micro-
seconds and then at a much greater rate which causes 
a very large value of I2t to be deposited in the fuse, 
quickly bringing it to fusion and limiting the current by 
the opposing arc voltage. The current waveform 
through the fuse is shown in Fig. 2.

The Thycon approach substitutes energy storage in 
a capacitor to rupture the fuse for energy storage in an 
explosive charge to open a switch, the detection and 
triggering circuits remaining essentially the same. With 
the THYCON limiter, only a standard fuse is replaced 
since no pyrotechnic charge is expended. Needless to 
say, this approach is also not resettable, although a 
resettable variant can be proposed when combined 
with a standard SSB [1]. This variant is shown in Fig. 3.

The SSB/HSEF of Fig. 3 in fact, offers 3 levels of 
protection:

Fig. 2 – Fuse discharge pulse

Under normal operation, the SSB operates and 
limits the fault to low levels of a few thousand amps, 
clearing it within a few hundred microseconds; (fault 
detection and interruption takes about 16µs); this 
mode is completely resettable.

In the event of a failed Turn-off Device (ToD), the 
HSEF assesses within a few microseconds that the 
SSB function has failed and triggers THYAUX; 
the fuse will have to be replaced.

If the detection circuit has failed, the fault current will 
ultimately be cleared by conventional fuse action; 
the fuse will have to be replaced.

A typical network example is illustrated in Fig. 4.
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In this example the I2t values are summarized in the 
table below where "up to peak current" corresponds to 
pre-arc I2t in the case of a conventional fuse.

It should be noted that the fault current curves of Figs 
4 and 5 correspond to the four protection methods 
operating independently. In the case of a combined 
SSB and HSEF combination, the blue HSEF curve 
would be slightly time-delayed (30 – 50µs) due to the 
SSB failure detection intervening after the SSB turn-off 
detection.
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with an I2t setting, will determine the thermal overload 
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the current ramps up at, say 200A/µs for a few 
microseconds and then at a much greater rate which 
causes a very large value of I2t to be deposited in the 
fuse, quickly bringing it to fusion and limiting the 
current by the opposing arc voltage. The current 
waveform through the fuse is shown in Fig. 2.
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In the event of a failed Turn-off Device (ToD), the 
HSEF assesses within a few microseconds that the 
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will have to be replaced.
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ultimately be cleared by conventional fuse action; 
the fuse will have to be replaced.

A typical network example is illustrated in Fig. 4.

1.

2.

3.

R
S

D
AUX

C
AUX

L
COM

THY
AUX

D
4

D
3

C
S

MOV

ToD

D
2

D
S

D
1

HRC
fuse

R
S

D
AUX

C
AUX

THY
AUX

D
4

D
3

R
S

MOV

D
2

D
1

HRC
fuse

t

tIcom PK

c
u

r
r
e
n

t

c
u

r
r
e
n

t

I  t

di/dt

Fault current

Fault current

x1e6

x1e4

x1e3

x1e5

x1e5

Up to peak current
6,730
51,580
2,700,000

SSB
HSEF
Fuse

Total Let through
7,140
73,650
6,000,000

I  t Let - through  ( A  s )2  2

SSB I!t

HSEF I!t

Fuse I!t

L
COM

Fig. 1 – Circuit diagram of the Thycon  HSEF



161

32 >High Speed Electrical Fuse

Fig. 4 – Three levels of protection afforded by the 
combined Thycon SSB/HSEF. Green = SSB; Blue = 
HSEF; Orange = Fuse alone; Red = 100ms mechanical 
breaker

Fig. 5 – Expansion of Fig. 4 and I2t let-through values

In this example the I2t values are summarized in the 
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pre-arc I2t in the case of a conventional fuse.
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would be slightly time-delayed (30 – 50µs) due to the 
SSB failure detection intervening after the SSB turn-off 
detection.
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of less than 2µs.
An upper current trip-level (IMAX) is set which will turn 
off the breaker within a time given by the inherent 
delays of the system, about 16µs; this will be the 
fastest possible (resettable) trip.
An RMS trip level (IRMS), programmed in conjunction 
with an I2t setting, will determine the thermal overload 
allowed.
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should be limited, thyristor THYAUX is fired. This 
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LCOM, DAUX and THYAUX. Because the thyristor has a 
finite di/dt capability, LCOM is made saturable so that 
the current ramps up at, say 200A/µs for a few 
microseconds and then at a much greater rate which 
causes a very large value of I2t to be deposited in the 
fuse, quickly bringing it to fusion and limiting the 
current by the opposing arc voltage. The current 
waveform through the fuse is shown in Fig. 2.

The Thycon approach substitutes energy storage in 
a capacitor to rupture the fuse for energy storage in an 
explosive charge to open a switch, the detection and 
triggering circuits remaining essentially the same. With 
the Thycon limiter, only a standard fuse is replaced 
since no pyrotechnic charge is expended. Needless to 
say, this approach is also not resettable, although a 
resettable variant can be proposed when combined 
with a standard SSB [1]. This variant is shown in Fig. 3.

The SSB/HSEF of Fig. 3 in fact, offers 3 levels of 
protection:
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Under normal operation, the SSB operates and 
limits the fault to low levels of a few thousand amps, 
clearing it within a few hundred microseconds; (fault 
detection and interruption takes about 16µs); this 
mode is completely resettable.

In the event of a failed Turn-off Device (ToD), the 
HSEF assesses within a few microseconds that the 
SSB function has failed and triggers THYAUX; the fuse 
will have to be replaced.

If the detection circuit has failed, the fault current will 
ultimately be cleared by conventional fuse action; 
the fuse will have to be replaced.

A typical network example is illustrated in Fig. 4.
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In this example the I2t values are summarized in the 
table below where "up to peak current" corresponds to 
pre-arc I2t in the case of a conventional fuse.

It should be noted that the fault current curves of Figs 
4 and 5 correspond to the four protection methods 
operating independently. In the case of a combined 
SSB and HSEF combination, the blue HSEF curve 
would be slightly time-delayed (30 – 50µs) due to the 
SSB failure detection intervening after the SSB turn-off 
detection.

Fault Detection 
The HSEF may be programmed in a variety of ways, 
one of which is described here for the case of the 
combined SSB/HSEF.
The detection system consists of a Hall-effect, 
closed-loop current transformer with a response time 
of less than 2µs.
An upper current trip-level (IMAX) is set which will turn 
off the breaker within a time given by the inherent 
delays of the system, about 16µs; this will be the 
fastest possible (resettable) trip.
An RMS trip level (IRMS), programmed in conjunction 
with an I2t setting, will determine the thermal overload 
allowed.

Fig. 3 – Combined THYCON SSB and HSEFFig. 1 – Circuit diagram of the THYCON HSEF

Principle of Operation of the Thycon HSEF
Referring to Fig. 1, energy is stored in capacitor CAUX. 
When the detection circuit determines that the fault 
should be limited, thyristor THYAUX is fired. This 
discharges the capacitor energy into the HRC fuse via 
LCOM, DAUX and THYAUX. Because the thyristor has a 
finite di/dt capability, LCOM is made saturable so that 
the current ramps up at, say 200A/µs for a few micro-
seconds and then at a much greater rate which causes 
a very large value of I2t to be deposited in the fuse, 
quickly bringing it to fusion and limiting the current by 
the opposing arc voltage. The current waveform 
through the fuse is shown in Fig. 2.

The Thycon approach substitutes energy storage in 
a capacitor to rupture the fuse for energy storage in an 
explosive charge to open a switch, the detection and 
triggering circuits remaining essentially the same. With 
the THYCON limiter, only a standard fuse is replaced 
since no pyrotechnic charge is expended. Needless to 
say, this approach is also not resettable, although a 
resettable variant can be proposed when combined 
with a standard SSB [1]. This variant is shown in Fig. 3.

The SSB/HSEF of Fig. 3 in fact, offers 3 levels of 
protection:
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Under normal operation, the SSB operates and 
limits the fault to low levels of a few thousand amps, 
clearing it within a few hundred microseconds; (fault 
detection and interruption takes about 16µs); this 
mode is completely resettable.

In the event of a failed Turn-off Device (ToD), the 
HSEF assesses within a few microseconds that the 
SSB function has failed and triggers THYAUX; 
the fuse will have to be replaced.

If the detection circuit has failed, the fault current will 
ultimately be cleared by conventional fuse action; 
the fuse will have to be replaced.

A typical network example is illustrated in Fig. 4.

1.

2.

3.

R
S

D
AUX

C
AUX

L
COM

THY
AUX

D
4

D
3

C
S

MOV

ToD

D
2

D
S

D
1

HRC
fuse

R
S

D
AUX

C
AUX

THY
AUX

D
4

D
3

R
S

MOV

D
2

D
1

HRC
fuse

t

t
Icom PK

c
u

r
r
e
n

t

c
u

r
r
e
n

t

I  t

di/dt

Fault current

Fault current

x1e6

x1e4

x1e3

x1e5

x1e5

Up to peak current
6,730
51,580
2,700,000

SSB
HSEF
Fuse

Total Let through
7,140
73,650
6,000,000

I   t Let - through  ( A  s )2 2

SSB I!t

HSEF I!t

Fuse I!t

L
COM

Fig. 3 – Combined Thycon SSB and HSEF

32 >High Speed Electrical Fuse

Fig. 4 – Three levels of protection afforded by the 
combined Thycon SSB/HSEF. Green = SSB; Blue = 
HSEF; Orange = Fuse alone; Red = 100ms mechanical 
breaker

Fig. 5 – Expansion of Fig. 4 and I2t let-through values

In this example the I2t values are summarized in the 
table below where "up to peak current" corresponds to 
pre-arc I2t in the case of a conventional fuse.

It should be noted that the fault current curves of Figs 
4 and 5 correspond to the four protection methods 
operating independently. In the case of a combined 
SSB and HSEF combination, the blue HSEF curve 
would be slightly time-delayed (30 – 50µs) due to the 
SSB failure detection intervening after the SSB turn-off 
detection.

Fault Detection 
The HSEF may be programmed in a variety of ways, 
one of which is described here for the case of the 
combined SSB/HSEF.
The detection system consists of a Hall-effect, 
closed-loop current transformer with a response time 
of less than 2µs.
An upper current trip-level (IMAX) is set which will turn 
off the breaker within a time given by the inherent 
delays of the system, about 16µs; this will be the 
fastest possible (resettable) trip.
An RMS trip level (IRMS), programmed in conjunction 
with an I2t setting, will determine the thermal overload 
allowed.
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Principle of Operation
Referring to Fig. 1, energy is stored in capacitor CAUX. 
When the detection circuit determines that the fault 
should be limited, thyristor THYAUX is fired. This 
discharges the capacitor energy into the HRC fuse via 
LCOM, DAUX and THYAUX. Because the thyristor has a 
finite di/dt capability, LCOM is made saturable so that 
the current ramps up at, say 200A/µs for a few 
microseconds and then at a much greater rate which 
causes a very large value of I2t to be deposited in the 
fuse, quickly bringing it to fusion and limiting the 
current by the opposing arc voltage. The current 
waveform through the fuse is shown in Fig. 2.

The Thycon approach substitutes energy storage in 
a capacitor to rupture the fuse for energy storage in an 
explosive charge to open a switch, the detection and 
triggering circuits remaining essentially the same. With 
the Thycon limiter, only a standard fuse is replaced 
since no pyrotechnic charge is expended. Needless to 
say, this approach is also not resettable, although a 
resettable variant can be proposed when combined 
with a standard SSB [1]. This variant is shown in Fig. 3.

The SSB/HSEF of Fig. 3 in fact, offers 3 levels of 
protection:

Fig. 2 – Fuse discharge pulse

Under normal operation, the SSB operates and 
limits the fault to low levels of a few thousand amps, 
clearing it within a few hundred microseconds; (fault 
detection and interruption takes about 16µs); this 
mode is completely resettable.

In the event of a failed Turn-off Device (ToD), the 
HSEF assesses within a few microseconds that the 
SSB function has failed and triggers THYAUX; the fuse 
will have to be replaced.

If the detection circuit has failed, the fault current will 
ultimately be cleared by conventional fuse action; 
the fuse will have to be replaced.

A typical network example is illustrated in Fig. 4.
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This transducer feeds its output signal to a controller 
which calculates the RMS current. If this is exceeded, 
the controller starts to compute I2t and compares this 
to a preset value. If both the RMS current and the I2t 
limits are exceeded, then the SSB is tripped. 
(However, if the RMS current value falls below the trip 
level before the I2t limit is reached and remains below 
this value for more than a preset time, the I2t integrator 
is reset to zero and the transient overload is “forgotten”). 

The ToD of the SSB has a feed-back signal which 
compares the turn-off signal to the device status. If a 
turn-off signal is given to the ToD and its status is not 
confirmed within 20µs, the ToD (and hence the SSB) is 
assumed to be defective and the HSEF is activated by 
firing THYAUX. The resultant pulse which is about 
0.4ms long, brings the fuse to arcing within a half 
millisecond, thus limiting the fault and clearing it within 
a few milliseconds.

An additional trip criterion can be added based on 
di/dt measurement, i.e. measurement of the 
rate-of-rise of current to determine that a fault has 
occurred and to anticipate a trip for even faster 
interruption. This additional feature is however rarely 
needed in most line-frequency systems because 
SSBs, unlike mechanical breakers, can limit a fault 
within a few microseconds of detecting IMAX and as 
such, di/dt measurement, can only reduce the peak 
interrupted current by a few hundred amperes.

Relevant Standards
All Thycon breaker and limiters are designed and 
perform in conformance with AS 60269.1 2005 for 
Low Voltage Fuses, AS 60947.1—2004 for 
low-voltage switchgear and control-gear, with IEC 
60071-1 for dielectric tests, AC withstand voltages 
and lightning impulses.

Summary and Conclusions
The Thycon HSEF is specifically designed for fast 
failsafe protection in LV networks. Unlike the 
pyrotechnic types, the Thycon system has no 
moving parts and relies on the same fusible element for 
failsafe back-up. Pyrotechnology may have 
advantages at high voltage because of the cost of 
employing seriesed semiconductor stacks at many 
kilovolts but at LV, electronic controls are faster, more 
precise and more cost-effective and there is no 
explosive cartridge to replace after each event.

Furthermore, the Thycon HSEF has the unique 
advantage of being readily combined with Thycon 
SSB technology, allowing very fast, resettable 
protection with two levels of contingency.
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Technical data 140kW - 560kW  

Introduction 
Thycon is Australia’s leading manufacturer of 
electronics equipment for power management 
applications. Renowned for its highly reliable 
Uninterruptible Power Supplies (UPS), Thycon 
increasingly serves the equally demanding inverter 
needs of the renewable energy sector, most notably, 
that of the solar power industry, with its dedicated 
range of power inverters for solar farms.

Climate change and shrinking fossil resources require 
innovative concepts for future energy supplies. 
Thycon considers decentralized and modular energy 
technology as fundamental for an environmentally 
friendly and sustainable energy supply, in Australia 
and overseas.

Thycon aims to provide institutional owners of solar
    power plants with optimal yields

 
and

 
seamless

 
supply

 to the public grid with maximized profitability thanks 
to its low-loss solar inverter, maximal power-point

 tracking and peak power support (peak power
 booster).

A key component for feeding the solar power 
generated by the solar panel system to the public 
grid, is the inverter. This sophisticated equipment 
transforms the generated dc-power into grid-
compatible ac-power, according to severe standards 
and safety regulations.

One of the key challenges of the inverter is to assure 
that the solar cell’s output is transferred with highest 
possible efficiency. Even improvements in the range 
of tenths of a percent lead to appreciable increases 

in the customers’ profits since solar plants are an 
investment for at least 20 years. To enable this, 
Thycon guarantees the long-term reliability it long 
provided with the company’s range of UPS systems. 
Solar farm profitability depends on efficiency, low life-
cycle costs and availability, not only of sunshine but 
of power in its absence thanks to the Thycon 
energy-storage and power regulation systems.

Inverter Technology
Whereas many inverter manufacturers rely on the 
conventional voltage source inverter (VSI) for 
transforming the PV panel’s DC output to AC power 
for the grid, the Thycon  Solar  Power Inverter (SPI) 
uses its patented current-source technology (CSI). 

VSIs need to operate at a DC voltage high enough to 
drive power into the AC grid, which in low-sunshine 
is not always possible. To overcome this, VSIs use an 
additional converter or “boost chopper” to raise the 
PV output to a suitable level, thus necessitating at 
least two conversion stages, which is not required 
with the current source systems; eliminating one 
power conversion stage reduces losses and 
increases reliability.

Thycon’s world-leading Static Flywheel Technology 
provides an efficient and robust Inverter power 
solution. Our system approach highlights high fault 
current clearing capacity, efficiency, reliability and low 
mean time to repair. Combining our proprietary 
technology with the high efficiency switching means 
of our converters ensures very low harmonic voltage 
distortion, current distortion and power loss.

Specifications are subject to change without notice.

      SPI-140   SPI-280   SPI-320  SPI-560   

Nominal power    140kW     320kW  560kW    

Operating voltage    240/415 VAC 240/415 VAC 240/415 VAC 240/415 VAC

280kW

Voltage tolerance       -10% + 10% -10% + 10% -10% + 10% -10% + 10%       

Operating frequency                 50Hz 50Hz 50Hz 50Hz      

                  ±5Hz ±5Hz ±5Hz ±5Hz     

Power factor               >0.99 >0.99 >0.99 >0.99     

THD of output current                <5% <5% <5% <5%     

DC voltage range    300 - 600 Vdc   300 - 600 Vdc  300 - 600 Vdc  300 - 600 Vdc  

Efficiency Euro / Peak       95.5 / 98.1 %  96.4 / 98.5%   96.6 / 98.6%  96.9 / 98.7%   

Cooling         Fan forced Fan forced Fan forced Fan forced      

Ambient temperature max       + 50 deg C + 50 deg C + 50 deg C + 50 deg C         

Relative humidity              95% 95% 95% 95%      

Enclosure IP rating 

             

IP20/55 IP20/55 IP20/55 IP20/55

     

Enclosed material

                   

Power coated steel Power coated steel Power coated steel Power coated steel

       

Dimensions ( w x d x h )

         

600x1000x1800

 

1200x1000x1800

 

1200x1000x1800

 

1800x1000

 

x1800 

Cubicle colour

   

 RAL7032   RAL7032   RAL7032  RAL7032 

 

 

Audible noise 2m

     

<65 dB

  

<65dB

  

<65dB

  

<70dB

    

Frequency tolerance

Solar panels Fig.  1 –  Thycon  MPPT
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Technical data 140kW - 560kW  

Introduction 
Thycon is Australia’s leading manufacturer of 
electronics equipment for power management 
applications. Renowned for its highly reliable 
Uninterruptible Power Supplies (UPS), Thycon 
increasingly serves the equally demanding inverter 
needs of the renewable energy sector, most notably, 
that of the solar power industry, with its dedicated 
range of power inverters for solar farms.

Climate change and shrinking fossil resources require 
innovative concepts for future energy supplies. 
Thycon considers decentralized and modular energy 
technology as fundamental for an environmentally 
friendly and sustainable energy supply, in Australia 
and overseas.

Thycon aims to provide institutional owners of solar
    power plants with optimal yields

 
and

 
seamless

 
supply

 to the public grid with maximized profitability thanks 
to its low-loss solar inverter, maximal power-point

 tracking and peak power support (peak power
 booster).

A key component for feeding the solar power 
generated by the solar panel system to the public 
grid, is the inverter. This sophisticated equipment 
transforms the generated dc-power into grid-
compatible ac-power, according to severe standards 
and safety regulations.

One of the key challenges of the inverter is to assure 
that the solar cell’s output is transferred with highest 
possible efficiency. Even improvements in the range 
of tenths of a percent lead to appreciable increases 

in the customers’ profits since solar plants are an 
investment for at least 20 years. To enable this, 
Thycon guarantees the long-term reliability it long 
provided with the company’s range of UPS systems. 
Solar farm profitability depends on efficiency, low life-
cycle costs and availability, not only of sunshine but 
of power in its absence thanks to the Thycon 
energy-storage and power regulation systems.

Inverter Technology
Whereas many inverter manufacturers rely on the 
conventional voltage source inverter (VSI) for 
transforming the PV panel’s DC output to AC power 
for the grid, the Thycon  Solar  Power Inverter (SPI) 
uses its patented current-source technology (CSI). 

VSIs need to operate at a DC voltage high enough to 
drive power into the AC grid, which in low-sunshine 
is not always possible. To overcome this, VSIs use an 
additional converter or “boost chopper” to raise the 
PV output to a suitable level, thus necessitating at 
least two conversion stages, which is not required 
with the current source systems; eliminating one 
power conversion stage reduces losses and 
increases reliability.

Thycon’s world-leading Static Flywheel Technology 
provides an efficient and robust Inverter power 
solution. Our system approach highlights high fault 
current clearing capacity, efficiency, reliability and low 
mean time to repair. Combining our proprietary 
technology with the high efficiency switching means 
of our converters ensures very low harmonic voltage 
distortion, current distortion and power loss.

Specifications are subject to change without notice.

      SPI-140   SPI-280   SPI-320  SPI-560   

Nominal power    140kW     320kW  560kW    

Operating voltage    240/415 VAC 240/415 VAC 240/415 VAC 240/415 VAC

280kW

Voltage tolerance       -10% + 10% -10% + 10% -10% + 10% -10% + 10%       

Operating frequency                 50Hz 50Hz 50Hz 50Hz      

                  ±5Hz ±5Hz ±5Hz ±5Hz     

Power factor               >0.99 >0.99 >0.99 >0.99     

THD of output current                <5% <5% <5% <5%     

DC voltage range    300 - 600 Vdc   300 - 600 Vdc  300 - 600 Vdc  300 - 600 Vdc  

Efficiency Euro / Peak       95.5 / 98.1 %  96.4 / 98.5%   96.6 / 98.6%  96.9 / 98.7%   

Cooling         Fan forced Fan forced Fan forced Fan forced      

Ambient temperature max       + 50 deg C + 50 deg C + 50 deg C + 50 deg C         

Relative humidity              95% 95% 95% 95%      

Enclosure IP rating 

             

IP20/55 IP20/55 IP20/55 IP20/55

     

Enclosed material

                   

Power coated steel Power coated steel Power coated steel Power coated steel

       

Dimensions ( w x d x h )

         

600x1000x1800

 

1200x1000x1800

 

1200x1000x1800

 

1800x1000

 

x1800 

Cubicle colour

   

 RAL7032   RAL7032   RAL7032  RAL7032 

 

 

Audible noise 2m

     

<65 dB

  

<65dB

  

<65dB

  

<70dB

    

Frequency tolerance

Solar panels Fig.  1 –  Thycon  MPPT
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Wind Farm Generators

Maximum Power Point Tracking
PV cells have a single operating point where the 
values of the Current (I) and Voltage (V) of the cell 
result in a maximum power output. A PV cell has an 
exponential relationship between current and voltage, 
and the maximum power point (MPP) occurs at the 
knee of the curve (Fig. 1). The Thycon MPP tracker 
utilises a patented algorithm to search for this point 
and thus to allow the converter circuit to extract the 
maximum power available from the cells. 

When used in combination with the Peak Lopping 
Inverter (PLI), the MPPT manages the inverter to 
supply to the grid, the maximal desired/allowed 
power, while diverting any surplus energy to an 
energy storage system, where allowed.

Power Limiter
The solar inverters have a programmable power limit 
adjustable from 0 to 100%. The operator can determine 
the absolute maximal power that an array can supply  
(to the inverter’s maximal rating).

Power Factor Control 
For enhanced grid stability, the Thycon Solar Inverter 
can supply leading or lagging power.

Peak Regulation
Used in combination with a Peak Lopping Inverter 
(PLI), power demands which exceed the available 
solar power, can be met from an energy storage 

system (usually lead-acid batteries) to support the 
grid in riding-through a potential voltage sag, thus 
stiffening the network and maintaining the solar 
array’s connected to the grid and instantly available 
once the peak has passed. This (optional) technology 
also allows the solar farm to operate seamlessly 
during short cloud-cover conditions, avoiding the 
crash starting of stand-by generators for transient 
“PV dips”.

Reliability and maintenance requirements

4 5> Solar Power Inverters

maximum  availability  of engineers and parts at 
minimum cost to the customer. Qualified engineers

 perform the maintenance with the full back up and 
resources of Thycon.

Monitoring
The SPI has an  RJ45  interface allowing optional 
remote SCADA  monitoring  of  the  following 
parameters:
 power monitoring of voltage, current, kW, kVA, 

   power factor/harmonic distortion
 grid voltage and frequency
 battery voltage, temperature and state of charge

 

 operating status and alarms
 event history
 password protected user defined settings
 service control and test options

The  system  monitor  stores  the last  200 system 
events in a non-volatile information buffer for fast, 
efficient fault diagnosis and status indication. 

Low-level Interface
Operating  status of the  equipment  to a remote 
monitoring system can be performed in the form of 
8 standard  voltage-free contacts. An  additional 
summary alarm is available  for  secondary monitoring 
or remote interlocking.

High -level interface
Real-time performance monitoring of the Inverter is 
performed via serial or TCP/IP connection.  A basic 
hardcopy of operating events and data can be 
obtained by connecting a printer.  An optional high-
level interface via Modbus, SNMP or web html can 
be provided for immediate performance  monitoring 
and analysis. Additional  features enable you to 
notify your network server of alarm conditions, 
perform automatic autonomy shutdowns and send 
emails to designated recipients. Inverter  data such 
as real-time waveforms, alarms and system events 
can be stored in solid state, nonvolatile memory 
holding up to 500 MBs of information. Connecting 
the Inverter to a PC using any of the available ports 
allows you to maintain a  full  history  of  the equipment

 over its lifetime.

Thycon has been supplying inverters in uninterruptible
power supplies for over 30 years and has demonstrated 
their high reliability and low maintenance demands in 
critical applications for defence, telecommunications,
computer centres and manufacturing. Transformers 
and power electronic converters can be forced or 
naturally cooled, which contributes to high reliability 
and low ongoing maintenance. The power components
(capacitors, transformers, switchgear and instrument 
transformers) are all standard commercial products 
of proven reliability and long life expectancy.

Thycon  Inverter  maintenance  requirements  are 
dependent on environmental and application conditions. 
We accommodate customer requirements from basic 
to full warranty maintenance. Each maintenance plan 
ensures the equipment operates in top condition with 

Solar Power
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Wind Farm Generators

Maximum Power Point Tracking
PV cells have a single operating point where the 
values of the Current (I) and Voltage (V) of the cell 
result in a maximum power output. A PV cell has an 
exponential relationship between current and voltage, 
and the maximum power point (MPP) occurs at the 
knee of the curve (Fig. 1). The Thycon MPP tracker 
utilises a patented algorithm to search for this point 
and thus to allow the converter circuit to extract the 
maximum power available from the cells. 

When used in combination with the Peak Lopping 
Inverter (PLI), the MPPT manages the inverter to 
supply to the grid, the maximal desired/allowed 
power, while diverting any surplus energy to an 
energy storage system, where allowed.

Power Limiter
The solar inverters have a programmable power limit 
adjustable from 0 to 100%. The operator can determine 
the absolute maximal power that an array can supply  
(to the inverter’s maximal rating).

Power Factor Control 
For enhanced grid stability, the Thycon Solar Inverter 
can supply leading or lagging power.

Peak Regulation
Used in combination with a Peak Lopping Inverter 
(PLI), power demands which exceed the available 
solar power, can be met from an energy storage 

system (usually lead-acid batteries) to support the 
grid in riding-through a potential voltage sag, thus 
stiffening the network and maintaining the solar 
array’s connected to the grid and instantly available 
once the peak has passed. This (optional) technology 
also allows the solar farm to operate seamlessly 
during short cloud-cover conditions, avoiding the 
crash starting of stand-by generators for transient 
“PV dips”.

Reliability and maintenance requirements

4 5> Solar Power Inverters

maximum  availability  of engineers and parts at 
minimum cost to the customer. Qualified engineers

 perform the maintenance with the full back up and 
resources of Thycon.

Monitoring
The SPI has an  RJ45  interface allowing optional 
remote SCADA  monitoring  of  the  following 
parameters:
 power monitoring of voltage, current, kW, kVA, 

   power factor/harmonic distortion
 grid voltage and frequency
 battery voltage, temperature and state of charge

 

 operating status and alarms
 event history
 password protected user defined settings
 service control and test options

The  system  monitor  stores  the last  200 system 
events in a non-volatile information buffer for fast, 
efficient fault diagnosis and status indication. 

Low-level Interface
Operating  status of the  equipment  to a remote 
monitoring system can be performed in the form of 
8 standard  voltage-free contacts. An  additional 
summary alarm is available  for  secondary monitoring 
or remote interlocking.

High -level interface
Real-time performance monitoring of the Inverter is 
performed via serial or TCP/IP connection.  A basic 
hardcopy of operating events and data can be 
obtained by connecting a printer.  An optional high-
level interface via Modbus, SNMP or web html can 
be provided for immediate performance  monitoring 
and analysis. Additional  features enable you to 
notify your network server of alarm conditions, 
perform automatic autonomy shutdowns and send 
emails to designated recipients. Inverter  data such 
as real-time waveforms, alarms and system events 
can be stored in solid state, nonvolatile memory 
holding up to 500 MBs of information. Connecting 
the Inverter to a PC using any of the available ports 
allows you to maintain a  full  history  of  the equipment

 over its lifetime.

Thycon has been supplying inverters in uninterruptible
power supplies for over 30 years and has demonstrated 
their high reliability and low maintenance demands in 
critical applications for defence, telecommunications,
computer centres and manufacturing. Transformers 
and power electronic converters can be forced or 
naturally cooled, which contributes to high reliability 
and low ongoing maintenance. The power components
(capacitors, transformers, switchgear and instrument 
transformers) are all standard commercial products 
of proven reliability and long life expectancy.

Thycon  Inverter  maintenance  requirements  are 
dependent on environmental and application conditions. 
We accommodate customer requirements from basic 
to full warranty maintenance. Each maintenance plan 
ensures the equipment operates in top condition with 

Solar Power
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6

Technical data 140kW - 560kW  

Introduction 
Thycon is Australia’s leading manufacturer of 
electronics equipment for power management 
applications. Renowned for its highly reliable 
Uninterruptible Power Supplies (UPS), Thycon 
increasingly serves the equally demanding inverter 
needs of the renewable energy sector, most notably, 
that of the solar power industry, with its dedicated 
range of power inverters for solar farms.

Climate change and shrinking fossil resources require 
innovative concepts for future energy supplies. 
Thycon considers decentralized and modular energy 
technology as fundamental for an environmentally 
friendly and sustainable energy supply, in Australia 
and overseas.

Thycon aims to provide institutional owners of solar
    power plants with optimal yields

 
and

 
seamless

 
supply

 to the public grid with maximized profitability thanks 
to its low-loss solar inverter, maximal power-point

 tracking and peak power support (peak power
 booster).

A key component for feeding the solar power 
generated by the solar panel system to the public 
grid, is the inverter. This sophisticated equipment 
transforms the generated dc-power into grid-
compatible ac-power, according to severe standards 
and safety regulations.

One of the key challenges of the inverter is to assure 
that the solar cell’s output is transferred with highest 
possible efficiency. Even improvements in the range 
of tenths of a percent lead to appreciable increases 

in the customers’ profits since solar plants are an 
investment for at least 20 years. To enable this, 
Thycon guarantees the long-term reliability it long 
provided with the company’s range of UPS systems. 
Solar farm profitability depends on efficiency, low life-
cycle costs and availability, not only of sunshine but 
of power in its absence thanks to the Thycon 
energy-storage and power regulation systems.

Inverter Technology
Whereas many inverter manufacturers rely on the 
conventional voltage source inverter (VSI) for 
transforming the PV panel’s DC output to AC power 
for the grid, the Thycon  Solar  Power Inverter (SPI) 
uses its patented current-source technology (CSI). 

VSIs need to operate at a DC voltage high enough to 
drive power into the AC grid, which in low-sunshine 
is not always possible. To overcome this, VSIs use an 
additional converter or “boost chopper” to raise the 
PV output to a suitable level, thus necessitating at 
least two conversion stages, which is not required 
with the current source systems; eliminating one 
power conversion stage reduces losses and 
increases reliability.

Thycon’s world-leading Static Flywheel Technology 
provides an efficient and robust Inverter power 
solution. Our system approach highlights high fault 
current clearing capacity, efficiency, reliability and low 
mean time to repair. Combining our proprietary 
technology with the high efficiency switching means 
of our converters ensures very low harmonic voltage 
distortion, current distortion and power loss.

Specifications are subject to change without notice.

      SPI-140   SPI-280   SPI-320  SPI-560   

Nominal power    140kW     320kW  560kW    

Operating voltage    240/415 VAC 240/415 VAC 240/415 VAC 240/415 VAC

280kW

Voltage tolerance       -10% + 10% -10% + 10% -10% + 10% -10% + 10%       

Operating frequency                 50Hz 50Hz 50Hz 50Hz      

                  ±5Hz ±5Hz ±5Hz ±5Hz     

Power factor               >0.99 >0.99 >0.99 >0.99     

THD of output current                <5% <5% <5% <5%     

DC voltage range    300 - 600 Vdc   300 - 600 Vdc  300 - 600 Vdc  300 - 600 Vdc  

Efficiency Euro / Peak       95.5 / 98.1 %  96.4 / 98.5%   96.6 / 98.6%  96.9 / 98.7%   

Cooling         Fan forced Fan forced Fan forced Fan forced      

Ambient temperature max       + 50 deg C + 50 deg C + 50 deg C + 50 deg C         

Relative humidity              95% 95% 95% 95%      

Enclosure IP rating 

             

IP20/55 IP20/55 IP20/55 IP20/55

     

Enclosed material

                   

Power coated steel Power coated steel Power coated steel Power coated steel

       

Dimensions ( w x d x h )

         

600x1000x1800

 

1200x1000x1800

 

1200x1000x1800

 

1800x1000

 

x1800 

Cubicle colour

   

 RAL7032   RAL7032   RAL7032  RAL7032 

 

 

Audible noise 2m

     

<65 dB

  

<65dB

  

<65dB

  

<70dB

    

Frequency tolerance

Solar panels Fig.  1 –  Thycon  MPPT

Locus of

power maxima

Cell voltage ( V )

C
e
ll

 c
u

r
r
e
n

t 
( 

A
 )

(indoor/
outdoor)



169

Notes



170

Peak Lopping Inverter | PLI 100 - 1600kVA

6 3> Peak Lopping Inverters

Solar power Fig. 1 – Thycon peak lopping system

  Technical data 400kW - 1600kW

Specifications are subject to change without notice.

      PLI-400   PLI-800   PLI-1200  PLI-1600   

Nominal power

AC Output

    400kW     1200kW  1600kW    

Operating voltage  

 

  240/415 VAC 240/415 VAC 240/415 VAC 240/415 VAC

800kW

Voltage tolerance        -10% + 10% -10% + 10% -10% + 10% -10% + 10%       

Operating frequency                  50Hz 50Hz 50Hz 50Hz      

                  +/- 3Hz +/- 3Hz +/- 3Hz +/- 3Hz     

Power factor                0.99 0.99 0.99 0.99     

THD of output current                <5% <5% <5% <5%     

DC voltage (transformerless)

 

   477VDC   477VDC   477VDC  477VDC  

Efficiency        97.5%  97.5%    98%  98%   

Cooling

 

        Fan forced Fan forced Fan forced Fan forced      

Ambient temperature max       + 50 deg C + 50 deg C + 50 deg C + 50 deg C         

Relative humidity (non-condesing)              95% 95% 95% 95%      

Enclosure IP rating (indoor/outdoor)              IP20/55 IP20/55 IP20/55 IP20/55     

Enclosed material                    Power coated steel Power coated steel Power coated steel Power coated steel       

Overall dimensions ( w x d x h )         1200x1000x1800  1800x1000x1800 2400x1000x1800 2400x1000x1800   

Frequency tolerance

Concept 
”Peak Lopping” or “Peak Shaving” are terms used to 
describe electric power management systems which 
“lop off” the top of a user’s exceptional peak power 
consumption curve, either by restricting the amount of 
power he uses or by supplying the peak requirements 
from an alternate source. Domestically, peak lopping 
refers to the first approach where non-critical loads are 
shed or delayed (dish washers, washing machines) to 
prioritise the consumers’ preferences (lighting, heating, 
cooking). Industrially, peak-shaving invariably refers to 
the provision of an alternate power source of which 
there are many choices, depending on the application, 
as described. In either case, the motivation for this kind 
of equipment is either economical (the utility penalises 
consumers who exceed a given rating – sometimes by 
charging up to 100 times more per kWh) or practical, 
the normal supply simply cannot provide more power. 

A special case of the latter can be found in solar farms 
not connected to a power grid such that each passing 
cloud might necessitate the (brief) activation of an 
alternate source (e.g. a diesel generator-set). In general 
terms, whatever the motivation for peak “lopping” or 
“shaving”, the technology falls into the category of 
power regulation in networks increasingly supplied by 
intermittent resources such as wind and solar 
power. 

 The   principle  of Thycon power electronics for 
peak lopping is illustrated in Fig. 1. The battery is the 
usual storage system but alternatives are also possible 
and will be described later. Unlike an Uninterruptible 
Power Supply (UPS), the full power does not flow 
through the system but directly to the intended load. 
The Peak Lopper operates in parallel and assists the 
source when the demand exceeds its capacity.

Typical Energy Storage Systems
Two or more approaches, generally combined, may be 
used for the alternate source(s): the storage of electrical

 energy from the  prime supply (e.g. Utility, Solar 
Panel) and the independent generation of power from 
a tenable (stored) resource (e.g. diesel). The Power 
Management System oversees the requirements and 
switches the alternate sources in and out according to 
availability and economics. 

 The economics  are  partly determined
 

by
 

the
 

nature
of the alternate source: where  this, typically,  is  a 
diesel

 
engine,

 

it is undesirable to make frequent and
 rapid starts as the life expectancy and service 
requirements of such machines depends on the 
number of cold starts that  they make, so the  activation  
of stand-by generators is always avoided for short
peak

 

requirements which are best met
 

by
 

battery
 or  other  energy  storage  systems  and offer

 
the

 
added

 advantage that they can “start” within milliseconds
 

as
 opposed to the tens of seconds required

 
to

 
bring

 a diesel engine or gas turbine up to operating speed. 

The

 

generator

 

set

 

is

 

thus

 

used

 

for long-duration
 power peaks  or  overloads,  while  the battery system 

provides short-duration peaks and avoids the more
 cumbersome   starting    of      the     generator  sets,  except 
when  really needed.

Principle of Operation
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Solar power Fig. 1 – Thycon peak lopping system

  Technical data 400kW - 1600kW

Specifications are subject to change without notice.

      PLI-400   PLI-800   PLI-1200  PLI-1600   

Nominal power

AC Output

    400kW     1200kW  1600kW    

Operating voltage  

 

  240/415 VAC 240/415 VAC 240/415 VAC 240/415 VAC

800kW

Voltage tolerance        -10% + 10% -10% + 10% -10% + 10% -10% + 10%       

Operating frequency                  50Hz 50Hz 50Hz 50Hz      

                  +/- 3Hz +/- 3Hz +/- 3Hz +/- 3Hz     

Power factor                0.99 0.99 0.99 0.99     

THD of output current                <5% <5% <5% <5%     

DC voltage (transformerless)

 

   477VDC   477VDC   477VDC  477VDC  

Efficiency        97.5%  97.5%    98%  98%   

Cooling

 

        Fan forced Fan forced Fan forced Fan forced      

Ambient temperature max       + 50 deg C + 50 deg C + 50 deg C + 50 deg C         

Relative humidity (non-condesing)              95% 95% 95% 95%      

Enclosure IP rating (indoor/outdoor)              IP20/55 IP20/55 IP20/55 IP20/55     

Enclosed material                    Power coated steel Power coated steel Power coated steel Power coated steel       

Overall dimensions ( w x d x h )         1200x1000x1800  1800x1000x1800 2400x1000x1800 2400x1000x1800   

Frequency tolerance

Concept 
”Peak Lopping” or “Peak Shaving” are terms used to 
describe electric power management systems which 
“lop off” the top of a user’s exceptional peak power 
consumption curve, either by restricting the amount of 
power he uses or by supplying the peak requirements 
from an alternate source. Domestically, peak lopping 
refers to the first approach where non-critical loads are 
shed or delayed (dish washers, washing machines) to 
prioritise the consumers’ preferences (lighting, heating, 
cooking). Industrially, peak-shaving invariably refers to 
the provision of an alternate power source of which 
there are many choices, depending on the application, 
as described. In either case, the motivation for this kind 
of equipment is either economical (the utility penalises 
consumers who exceed a given rating – sometimes by 
charging up to 100 times more per kWh) or practical, 
the normal supply simply cannot provide more power. 

A special case of the latter can be found in solar farms 
not connected to a power grid such that each passing 
cloud might necessitate the (brief) activation of an 
alternate source (e.g. a diesel generator-set). In general 
terms, whatever the motivation for peak “lopping” or 
“shaving”, the technology falls into the category of 
power regulation in networks increasingly supplied by 
intermittent resources such as wind and solar 
power. 

 The   principle  of Thycon power electronics for 
peak lopping is illustrated in Fig. 1. The battery is the 
usual storage system but alternatives are also possible 
and will be described later. Unlike an Uninterruptible 
Power Supply (UPS), the full power does not flow 
through the system but directly to the intended load. 
The Peak Lopper operates in parallel and assists the 
source when the demand exceeds its capacity.

Typical Energy Storage Systems
Two or more approaches, generally combined, may be 
used for the alternate source(s): the storage of electrical

 energy from the  prime supply (e.g. Utility, Solar 
Panel) and the independent generation of power from 
a tenable (stored) resource (e.g. diesel). The Power 
Management System oversees the requirements and 
switches the alternate sources in and out according to 
availability and economics. 

 The economics  are  partly determined
 

by
 

the
 

nature
of the alternate source: where  this, typically,  is  a 
diesel

 
engine,

 

it is undesirable to make frequent and
 rapid starts as the life expectancy and service 
requirements of such machines depends on the 
number of cold starts that  they make, so the  activation  
of stand-by generators is always avoided for short
peak

 

requirements which are best met
 

by
 

battery
 or  other  energy  storage  systems  and offer

 
the

 
added

 advantage that they can “start” within milliseconds
 

as
 opposed to the tens of seconds required

 
to

 
bring

 a diesel engine or gas turbine up to operating speed. 

The

 

generator

 

set

 

is

 

thus

 

used

 

for long-duration
 power peaks  or  overloads,  while  the battery system 

provides short-duration peaks and avoids the more
 cumbersome   starting    of      the     generator  sets,  except 
when  really needed.

Principle of Operation

6 3> Peak Lopping Inverters

Solar power Fig. 1 – Thycon peak lopping system

  Technical data 400kW - 1600kW

Specifications are subject to change without notice.

      PLI-400   PLI-800   PLI-1200  PLI-1600   

Nominal power

AC Output

    400kW     1200kW  1600kW    

Operating voltage  

 

  240/415 VAC 240/415 VAC 240/415 VAC 240/415 VAC

800kW

Voltage tolerance        -10% + 10% -10% + 10% -10% + 10% -10% + 10%       

Operating frequency                  50Hz 50Hz 50Hz 50Hz      

                  +/- 3Hz +/- 3Hz +/- 3Hz +/- 3Hz     

Power factor                0.99 0.99 0.99 0.99     

THD of output current                <5% <5% <5% <5%     

DC voltage (transformerless)

 

   477VDC   477VDC   477VDC  477VDC  

Efficiency        97.5%  97.5%    98%  98%   

Cooling

 

        Fan forced Fan forced Fan forced Fan forced      

Ambient temperature max       + 50 deg C + 50 deg C + 50 deg C + 50 deg C         

Relative humidity (non-condesing)              95% 95% 95% 95%      

Enclosure IP rating (indoor/outdoor)              IP20/55 IP20/55 IP20/55 IP20/55     

Enclosed material                    Power coated steel Power coated steel Power coated steel Power coated steel       

Overall dimensions ( w x d x h )         1200x1000x1800  1800x1000x1800 2400x1000x1800 2400x1000x1800   

Frequency tolerance

Concept 
”Peak Lopping” or “Peak Shaving” are terms used to 
describe electric power management systems which 
“lop off” the top of a user’s exceptional peak power 
consumption curve, either by restricting the amount of 
power he uses or by supplying the peak requirements 
from an alternate source. Domestically, peak lopping 
refers to the first approach where non-critical loads are 
shed or delayed (dish washers, washing machines) to 
prioritise the consumers’ preferences (lighting, heating, 
cooking). Industrially, peak-shaving invariably refers to 
the provision of an alternate power source of which 
there are many choices, depending on the application, 
as described. In either case, the motivation for this kind 
of equipment is either economical (the utility penalises 
consumers who exceed a given rating – sometimes by 
charging up to 100 times more per kWh) or practical, 
the normal supply simply cannot provide more power. 

A special case of the latter can be found in solar farms 
not connected to a power grid such that each passing 
cloud might necessitate the (brief) activation of an 
alternate source (e.g. a diesel generator-set). In general 
terms, whatever the motivation for peak “lopping” or 
“shaving”, the technology falls into the category of 
power regulation in networks increasingly supplied by 
intermittent resources such as wind and solar 
power. 

 The   principle  of Thycon power electronics for 
peak lopping is illustrated in Fig. 1. The battery is the 
usual storage system but alternatives are also possible 
and will be described later. Unlike an Uninterruptible 
Power Supply (UPS), the full power does not flow 
through the system but directly to the intended load. 
The Peak Lopper operates in parallel and assists the 
source when the demand exceeds its capacity.

Typical Energy Storage Systems
Two or more approaches, generally combined, may be 
used for the alternate source(s): the storage of electrical

 energy from the  prime supply (e.g. Utility, Solar 
Panel) and the independent generation of power from 
a tenable (stored) resource (e.g. diesel). The Power 
Management System oversees the requirements and 
switches the alternate sources in and out according to 
availability and economics. 

 The economics  are  partly determined
 

by
 

the
 

nature
of the alternate source: where  this, typically,  is  a 
diesel

 
engine,

 

it is undesirable to make frequent and
 rapid starts as the life expectancy and service 
requirements of such machines depends on the 
number of cold starts that  they make, so the  activation  
of stand-by generators is always avoided for short
peak

 

requirements which are best met
 

by
 

battery
 or  other  energy  storage  systems  and offer

 
the

 
added

 advantage that they can “start” within milliseconds
 

as
 opposed to the tens of seconds required

 
to

 
bring

 a diesel engine or gas turbine up to operating speed. 

The

 

generator

 

set

 

is

 

thus

 

used

 

for long-duration
 power peaks  or  overloads,  while  the battery system 

provides short-duration peaks and avoids the more
 cumbersome   starting    of      the     generator  sets,  except 
when  really needed.

Principle of Operation

Solar Power Fig. 1 – Thycon peak lopping system
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Solar power Fig. 1 – Thycon peak lopping system

  Technical data 400kW - 1600kW

Specifications are subject to change without notice.

      PLI-400   PLI-800   PLI-1200  PLI-1600   

Nominal power

AC Output

    400kW     1200kW  1600kW    

Operating voltage  

 

  240/415 VAC 240/415 VAC 240/415 VAC 240/415 VAC

800kW

Voltage tolerance        -10% + 10% -10% + 10% -10% + 10% -10% + 10%       

Operating frequency                  50Hz 50Hz 50Hz 50Hz      

                  +/- 3Hz +/- 3Hz +/- 3Hz +/- 3Hz     

Power factor                0.99 0.99 0.99 0.99     

THD of output current                <5% <5% <5% <5%     

DC voltage (transformerless)

 

   477VDC   477VDC   477VDC  477VDC  

Efficiency        97.5%  97.5%    98%  98%   

Cooling

 

        Fan forced Fan forced Fan forced Fan forced      

Ambient temperature max       + 50 deg C + 50 deg C + 50 deg C + 50 deg C         

Relative humidity (non-condesing)              95% 95% 95% 95%      

Enclosure IP rating (indoor/outdoor)              IP20/55 IP20/55 IP20/55 IP20/55     

Enclosed material                    Power coated steel Power coated steel Power coated steel Power coated steel       

Overall dimensions ( w x d x h )         1200x1000x1800  1800x1000x1800 2400x1000x1800 2400x1000x1800   

Frequency tolerance
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“lop off” the top of a user’s exceptional peak power 
consumption curve, either by restricting the amount of 
power he uses or by supplying the peak requirements 
from an alternate source. Domestically, peak lopping 
refers to the first approach where non-critical loads are 
shed or delayed (dish washers, washing machines) to 
prioritise the consumers’ preferences (lighting, heating, 
cooking). Industrially, peak-shaving invariably refers to 
the provision of an alternate power source of which 
there are many choices, depending on the application, 
as described. In either case, the motivation for this kind 
of equipment is either economical (the utility penalises 
consumers who exceed a given rating – sometimes by 
charging up to 100 times more per kWh) or practical, 
the normal supply simply cannot provide more power. 

A special case of the latter can be found in solar farms 
not connected to a power grid such that each passing 
cloud might necessitate the (brief) activation of an 
alternate source (e.g. a diesel generator-set). In general 
terms, whatever the motivation for peak “lopping” or 
“shaving”, the technology falls into the category of 
power regulation in networks increasingly supplied by 
intermittent resources such as wind and solar 
power. 

 The   principle  of Thycon power electronics for 
peak lopping is illustrated in Fig. 1. The battery is the 
usual storage system but alternatives are also possible 
and will be described later. Unlike an Uninterruptible 
Power Supply (UPS), the full power does not flow 
through the system but directly to the intended load. 
The Peak Lopper operates in parallel and assists the 
source when the demand exceeds its capacity.

Typical Energy Storage Systems
Two or more approaches, generally combined, may be 
used for the alternate source(s): the storage of electrical

 energy from the  prime supply (e.g. Utility, Solar 
Panel) and the independent generation of power from 
a tenable (stored) resource (e.g. diesel). The Power 
Management System oversees the requirements and 
switches the alternate sources in and out according to 
availability and economics. 

 The economics  are  partly determined
 

by
 

the
 

nature
of the alternate source: where  this, typically,  is  a 
diesel

 
engine,

 

it is undesirable to make frequent and
 rapid starts as the life expectancy and service 
requirements of such machines depends on the 
number of cold starts that  they make, so the  activation  
of stand-by generators is always avoided for short
peak

 

requirements which are best met
 

by
 

battery
 or  other  energy  storage  systems  and offer

 
the

 
added

 advantage that they can “start” within milliseconds
 

as
 opposed to the tens of seconds required

 
to

 
bring

 a diesel engine or gas turbine up to operating speed. 

The

 

generator

 

set

 

is

 

thus

 

used

 

for long-duration
 power peaks  or  overloads,  while  the battery system 

provides short-duration peaks and avoids the more
 cumbersome   starting    of      the     generator  sets,  except 
when  really needed.
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Batteries
The most common tenable electric energy is second-
ary cell storage. Common battery technologies include 
Lead-Acid, Nickel-Cadmium, Sulphur-Sodium, Lithium 
Ion and Vanadium Redox. Such systems cover a wide 
range of possible powers from a few hundred kilowatts 
up to 40MW or more, for periods of up to 15 minutes. 
Longer periods at lower powers are always possible 
but the 15 minute reference is based on the assump-
tion that peak or “over” loads cannot last longer than 
this (or they can no longer be considered “exceptional”). 

Pumped Storage 
This is the original method of “smoothing” the 
demands on power stations: during periods of low 
power demand (typically at night) the capacity of 
thermal power stations can be used to pump water to 
a high altitude reservoir from rivers or lakes at lower 
altitudes. At periods of high demand, water from the 
storage reservoir is returned to the lower altitude via 
the same pumps which now act as generators. Clearly, 
such systems are usually utility-level installations, 
requiring major civil engineering works with ratings up 
to 3GW but systems as small as 10MW have been 
built. 

   

Superconducting Magnetic Energy Storage  
SMES systems store energy in the magnetic field 
created by the flow of direct current in a superconduct-
ing coil which has been cryogenically cooled to a 
temperature below its superconducting critical 
temperature. The current free-wheels through diodes 
until such time as the load requires extra power when 
coil current is diverted to the DC link via a chopper.

SMES Systems have the advantage that the energy 
storage is virtually lossless and the charge-discharge 
cycle is fast and highly efficient (about 95%). Energy 
can be drawn at very high powers, very quickly. Bulk 
storage is possible and the technology has been used 
experimentally in utility power systems but remains 
limited for reasons of cost.

Standard Peak Lopping Systems
Most peak lopping systems today use batteries which 
allow the lowest installation costs and as a leading 
supplier  of  UPS  systems,  Thycon  has  a 40-year 
experience of battery application and selection.

The choice of battery depends on usage: discharge 
depth, number of cycles, ambient temperature, peak 
power/duration and allowable recharge time. 

All these parameters will affect the choice of battery 
and in particular, its life expectancy which can lie 
between 3 and 15 years for lead-acid types. Limiting 
the discharge depth greatly extends battery life but 
also increases the capital costs as the depth is a 
function of nominal capacity. The application therefore 
needs to be clearly specified by the prospective user to 
ensure an optimal  service  life  for  given  battery 
capacity.

Conclusions
The growth of renewable energy, with its inherent 
intermittence, is creating a new requirement for 
network power regulation whether for “peak lopping” 
or simply for storing excess energy harvests for times 
of need. Thycon’s long experience of energy storage 
and high-power uninterruptible power supplies 
together with the latest generation of peak-lopping 
inverters makes Thycon a key supplier of regulation 
equipment to the solar energy industry.

Kinetic Energy Storage
Flywheels  store  kinetic  energy  which  can  be            
re-covered as electricity and fed to the grid if the 
flywheel is connected to a generator and frequency 
converter. The principal advantages of flywheels over 
the more commonly used batteries are:

97% charge-discharge efficiency, virtually independent  
of power

20-year life - 150k charge-discharge cycle

up to 100kW for 15mins from a single unit; up to
20MW plants possible (200 flywheels)

very low maintenance (every 1 to 6 years with  
magnetic bearings, major service every 20 years)

wide  temperature  operating  range  (no HVAC 
requirements)

fast charge and discharge cycles (seconds to minutes) 

accurate knowledge of the state of charge at all times

no gas emissions, no electrolytes

The disadvantages of these systems is their 10 times 
higher capital costs per kWh.

Compressed Air Energy Storage
CAES is a relatively inexpensive energy storage 
technique, costing about 7 times less than batteries 
per kWh. It  has  been  used  in 100MW  systems  in 
utilities and has been suggested for use with wind 
farms but there are no current examples at low or 
medium power. Theoretical  adiabatic cycle efficiency 
can approach 100% but practical systems will tend to 
70%. 
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Batteries
The most common tenable electric energy is second-
ary cell storage. Common battery technologies include 
Lead-Acid, Nickel-Cadmium, Sulphur-Sodium, Lithium 
Ion and Vanadium Redox. Such systems cover a wide 
range of possible powers from a few hundred kilowatts 
up to 40MW or more, for periods of up to 15 minutes. 
Longer periods at lower powers are always possible 
but the 15 minute reference is based on the assump-
tion that peak or “over” loads cannot last longer than 
this (or they can no longer be considered “exceptional”). 

Pumped Storage 
This is the original method of “smoothing” the 
demands on power stations: during periods of low 
power demand (typically at night) the capacity of 
thermal power stations can be used to pump water to 
a high altitude reservoir from rivers or lakes at lower 
altitudes. At periods of high demand, water from the 
storage reservoir is returned to the lower altitude via 
the same pumps which now act as generators. Clearly, 
such systems are usually utility-level installations, 
requiring major civil engineering works with ratings up 
to 3GW but systems as small as 10MW have been 
built. 

   

Superconducting Magnetic Energy Storage  
SMES systems store energy in the magnetic field 
created by the flow of direct current in a superconduct-
ing coil which has been cryogenically cooled to a 
temperature below its superconducting critical 
temperature. The current free-wheels through diodes 
until such time as the load requires extra power when 
coil current is diverted to the DC link via a chopper.

SMES Systems have the advantage that the energy 
storage is virtually lossless and the charge-discharge 
cycle is fast and highly efficient (about 95%). Energy 
can be drawn at very high powers, very quickly. Bulk 
storage is possible and the technology has been used 
experimentally in utility power systems but remains 
limited for reasons of cost.

Standard Peak Lopping Systems
Most peak lopping systems today use batteries which 
allow the lowest installation costs and as a leading 
supplier  of  UPS  systems,  Thycon  has  a 40-year 
experience of battery application and selection.

The choice of battery depends on usage: discharge 
depth, number of cycles, ambient temperature, peak 
power/duration and allowable recharge time. 

All these parameters will affect the choice of battery 
and in particular, its life expectancy which can lie 
between 3 and 15 years for lead-acid types. Limiting 
the discharge depth greatly extends battery life but 
also increases the capital costs as the depth is a 
function of nominal capacity. The application therefore 
needs to be clearly specified by the prospective user to 
ensure an optimal  service  life  for  given  battery 
capacity.

Conclusions
The growth of renewable energy, with its inherent 
intermittence, is creating a new requirement for 
network power regulation whether for “peak lopping” 
or simply for storing excess energy harvests for times 
of need. Thycon’s long experience of energy storage 
and high-power uninterruptible power supplies 
together with the latest generation of peak-lopping 
inverters makes Thycon a key supplier of regulation 
equipment to the solar energy industry.

Kinetic Energy Storage
Flywheels  store  kinetic  energy  which  can  be            
re-covered as electricity and fed to the grid if the 
flywheel is connected to a generator and frequency 
converter. The principal advantages of flywheels over 
the more commonly used batteries are:

97% charge-discharge efficiency, virtually independent  
of power

20-year life - 150k charge-discharge cycle

up to 100kW for 15mins from a single unit; up to
20MW plants possible (200 flywheels)

very low maintenance (every 1 to 6 years with  
magnetic bearings, major service every 20 years)

wide  temperature  operating  range  (no HVAC 
requirements)

fast charge and discharge cycles (seconds to minutes) 

accurate knowledge of the state of charge at all times

no gas emissions, no electrolytes

The disadvantages of these systems is their 10 times 
higher capital costs per kWh.

Compressed Air Energy Storage
CAES is a relatively inexpensive energy storage 
technique, costing about 7 times less than batteries 
per kWh. It  has  been  used  in 100MW  systems  in 
utilities and has been suggested for use with wind 
farms but there are no current examples at low or 
medium power. Theoretical  adiabatic cycle efficiency 
can approach 100% but practical systems will tend to 
70%. 

Wind power
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Batteries
The most common tenable electric energy is second-
ary cell storage. Common battery technologies include 
Lead-Acid, Nickel-Cadmium, Sulphur-Sodium, Lithium 
Ion and Vanadium Redox. Such systems cover a wide 
range of possible powers from a few hundred kilowatts 
up to 40MW or more, for periods of up to 15 minutes. 
Longer periods at lower powers are always possible 
but the 15 minute reference is based on the assump-
tion that peak or “over” loads cannot last longer than 
this (or they can no longer be considered “exceptional”). 

Pumped Storage 
This is the original method of “smoothing” the 
demands on power stations: during periods of low 
power demand (typically at night) the capacity of 
thermal power stations can be used to pump water to 
a high altitude reservoir from rivers or lakes at lower 
altitudes. At periods of high demand, water from the 
storage reservoir is returned to the lower altitude via 
the same pumps which now act as generators. Clearly, 
such systems are usually utility-level installations, 
requiring major civil engineering works with ratings up 
to 3GW but systems as small as 10MW have been 
built. 

   

Superconducting Magnetic Energy Storage  
SMES systems store energy in the magnetic field 
created by the flow of direct current in a superconduct-
ing coil which has been cryogenically cooled to a 
temperature below its superconducting critical 
temperature. The current free-wheels through diodes 
until such time as the load requires extra power when 
coil current is diverted to the DC link via a chopper.

SMES Systems have the advantage that the energy 
storage is virtually lossless and the charge-discharge 
cycle is fast and highly efficient (about 95%). Energy 
can be drawn at very high powers, very quickly. Bulk 
storage is possible and the technology has been used 
experimentally in utility power systems but remains 
limited for reasons of cost.

Standard Peak Lopping Systems
Most peak lopping systems today use batteries which 
allow the lowest installation costs and as a leading 
supplier  of  UPS  systems,  Thycon  has  a 40-year 
experience of battery application and selection.

The choice of battery depends on usage: discharge 
depth, number of cycles, ambient temperature, peak 
power/duration and allowable recharge time. 

All these parameters will affect the choice of battery 
and in particular, its life expectancy which can lie 
between 3 and 15 years for lead-acid types. Limiting 
the discharge depth greatly extends battery life but 
also increases the capital costs as the depth is a 
function of nominal capacity. The application therefore 
needs to be clearly specified by the prospective user to 
ensure an optimal  service  life  for  given  battery 
capacity.

Conclusions
The growth of renewable energy, with its inherent 
intermittence, is creating a new requirement for 
network power regulation whether for “peak lopping” 
or simply for storing excess energy harvests for times 
of need. Thycon’s long experience of energy storage 
and high-power uninterruptible power supplies 
together with the latest generation of peak-lopping 
inverters makes Thycon a key supplier of regulation 
equipment to the solar energy industry.

Kinetic Energy Storage
Flywheels  store  kinetic  energy  which  can  be            
re-covered as electricity and fed to the grid if the 
flywheel is connected to a generator and frequency 
converter. The principal advantages of flywheels over 
the more commonly used batteries are:

97% charge-discharge efficiency, virtually independent  
of power

20-year life - 150k charge-discharge cycle

up to 100kW for 15mins from a single unit; up to
20MW plants possible (200 flywheels)

very low maintenance (every 1 to 6 years with  
magnetic bearings, major service every 20 years)

wide  temperature  operating  range  (no HVAC 
requirements)

fast charge and discharge cycles (seconds to minutes) 

accurate knowledge of the state of charge at all times

no gas emissions, no electrolytes

The disadvantages of these systems is their 10 times 
higher capital costs per kWh.

Compressed Air Energy Storage
CAES is a relatively inexpensive energy storage 
technique, costing about 7 times less than batteries 
per kWh. It  has  been  used  in 100MW  systems  in 
utilities and has been suggested for use with wind 
farms but there are no current examples at low or 
medium power. Theoretical  adiabatic cycle efficiency 
can approach 100% but practical systems will tend to 
70%. 

Transmission
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ary cell storage. Common battery technologies include 
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up to 40MW or more, for periods of up to 15 minutes. 
Longer periods at lower powers are always possible 
but the 15 minute reference is based on the assump-
tion that peak or “over” loads cannot last longer than 
this (or they can no longer be considered “exceptional”). 
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This is the original method of “smoothing” the 
demands on power stations: during periods of low 
power demand (typically at night) the capacity of 
thermal power stations can be used to pump water to 
a high altitude reservoir from rivers or lakes at lower 
altitudes. At periods of high demand, water from the 
storage reservoir is returned to the lower altitude via 
the same pumps which now act as generators. Clearly, 
such systems are usually utility-level installations, 
requiring major civil engineering works with ratings up 
to 3GW but systems as small as 10MW have been 
built. 

   

Superconducting Magnetic Energy Storage  
SMES systems store energy in the magnetic field 
created by the flow of direct current in a superconduct-
ing coil which has been cryogenically cooled to a 
temperature below its superconducting critical 
temperature. The current free-wheels through diodes 
until such time as the load requires extra power when 
coil current is diverted to the DC link via a chopper.

SMES Systems have the advantage that the energy 
storage is virtually lossless and the charge-discharge 
cycle is fast and highly efficient (about 95%). Energy 
can be drawn at very high powers, very quickly. Bulk 
storage is possible and the technology has been used 
experimentally in utility power systems but remains 
limited for reasons of cost.

Standard Peak Lopping Systems
Most peak lopping systems today use batteries which 
allow the lowest installation costs and as a leading 
supplier  of  UPS  systems,  Thycon  has  a 40-year 
experience of battery application and selection.

The choice of battery depends on usage: discharge 
depth, number of cycles, ambient temperature, peak 
power/duration and allowable recharge time. 

All these parameters will affect the choice of battery 
and in particular, its life expectancy which can lie 
between 3 and 15 years for lead-acid types. Limiting 
the discharge depth greatly extends battery life but 
also increases the capital costs as the depth is a 
function of nominal capacity. The application therefore 
needs to be clearly specified by the prospective user to 
ensure an optimal  service  life  for  given  battery 
capacity.

Conclusions
The growth of renewable energy, with its inherent 
intermittence, is creating a new requirement for 
network power regulation whether for “peak lopping” 
or simply for storing excess energy harvests for times 
of need. Thycon’s long experience of energy storage 
and high-power uninterruptible power supplies 
together with the latest generation of peak-lopping 
inverters makes Thycon a key supplier of regulation 
equipment to the solar energy industry.

Kinetic Energy Storage
Flywheels  store  kinetic  energy  which  can  be            
re-covered as electricity and fed to the grid if the 
flywheel is connected to a generator and frequency 
converter. The principal advantages of flywheels over 
the more commonly used batteries are:

97% charge-discharge efficiency, virtually independent  
of power

20-year life - 150k charge-discharge cycle

up to 100kW for 15mins from a single unit; up to
20MW plants possible (200 flywheels)

very low maintenance (every 1 to 6 years with  
magnetic bearings, major service every 20 years)

wide  temperature  operating  range  (no HVAC 
requirements)

fast charge and discharge cycles (seconds to minutes) 

accurate knowledge of the state of charge at all times

no gas emissions, no electrolytes

The disadvantages of these systems is their 10 times 
higher capital costs per kWh.

Compressed Air Energy Storage
CAES is a relatively inexpensive energy storage 
technique, costing about 7 times less than batteries 
per kWh. It  has  been  used  in 100MW  systems  in 
utilities and has been suggested for use with wind 
farms but there are no current examples at low or 
medium power. Theoretical  adiabatic cycle efficiency 
can approach 100% but practical systems will tend to 
70%. 
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Solar power Fig. 1 – Thycon peak lopping system

  Technical data 400kW - 1600kW

Specifications are subject to change without notice.

      PLI-400   PLI-800   PLI-1200  PLI-1600   

Nominal power

AC Output

    400kW     1200kW  1600kW    

Operating voltage  

 

  240/415 VAC 240/415 VAC 240/415 VAC 240/415 VAC

800kW

Voltage tolerance        -10% + 10% -10% + 10% -10% + 10% -10% + 10%       

Operating frequency                  50Hz 50Hz 50Hz 50Hz      

                  +/- 3Hz +/- 3Hz +/- 3Hz +/- 3Hz     

Power factor                0.99 0.99 0.99 0.99     

THD of output current                <5% <5% <5% <5%     

DC voltage (transformerless)
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Efficiency        97.5%  97.5%    98%  98%   
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        Fan forced Fan forced Fan forced Fan forced      
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Enclosure IP rating (indoor/outdoor)              IP20/55 IP20/55 IP20/55 IP20/55     

Enclosed material                    Power coated steel Power coated steel Power coated steel Power coated steel       

Overall dimensions ( w x d x h )         1200x1000x1800  1800x1000x1800 2400x1000x1800 2400x1000x1800   

Frequency tolerance

Concept 
”Peak Lopping” or “Peak Shaving” are terms used to 
describe electric power management systems which 
“lop off” the top of a user’s exceptional peak power 
consumption curve, either by restricting the amount of 
power he uses or by supplying the peak requirements 
from an alternate source. Domestically, peak lopping 
refers to the first approach where non-critical loads are 
shed or delayed (dish washers, washing machines) to 
prioritise the consumers’ preferences (lighting, heating, 
cooking). Industrially, peak-shaving invariably refers to 
the provision of an alternate power source of which 
there are many choices, depending on the application, 
as described. In either case, the motivation for this kind 
of equipment is either economical (the utility penalises 
consumers who exceed a given rating – sometimes by 
charging up to 100 times more per kWh) or practical, 
the normal supply simply cannot provide more power. 

A special case of the latter can be found in solar farms 
not connected to a power grid such that each passing 
cloud might necessitate the (brief) activation of an 
alternate source (e.g. a diesel generator-set). In general 
terms, whatever the motivation for peak “lopping” or 
“shaving”, the technology falls into the category of 
power regulation in networks increasingly supplied by 
intermittent resources such as wind and solar 
power. 

 The   principle  of Thycon power electronics for 
peak lopping is illustrated in Fig. 1. The battery is the 
usual storage system but alternatives are also possible 
and will be described later. Unlike an Uninterruptible 
Power Supply (UPS), the full power does not flow 
through the system but directly to the intended load. 
The Peak Lopper operates in parallel and assists the 
source when the demand exceeds its capacity.

Typical Energy Storage Systems
Two or more approaches, generally combined, may be 
used for the alternate source(s): the storage of electrical

 energy from the  prime supply (e.g. Utility, Solar 
Panel) and the independent generation of power from 
a tenable (stored) resource (e.g. diesel). The Power 
Management System oversees the requirements and 
switches the alternate sources in and out according to 
availability and economics. 

 The economics  are  partly determined
 

by
 

the
 

nature
of the alternate source: where  this, typically,  is  a 
diesel

 
engine,

 

it is undesirable to make frequent and
 rapid starts as the life expectancy and service 
requirements of such machines depends on the 
number of cold starts that  they make, so the  activation  
of stand-by generators is always avoided for short
peak

 

requirements which are best met
 

by
 

battery
 or  other  energy  storage  systems  and offer

 
the

 
added

 advantage that they can “start” within milliseconds
 

as
 opposed to the tens of seconds required

 
to

 
bring

 a diesel engine or gas turbine up to operating speed. 

The

 

generator

 

set

 

is

 

thus

 

used

 

for long-duration
 power peaks  or  overloads,  while  the battery system 

provides short-duration peaks and avoids the more
 cumbersome   starting    of      the     generator  sets,  except 
when  really needed.

Principle of Operation
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