Power Factor Correction – Power Quality Solutions

Awareness of the necessity of power quality and reliable supply is increasing, and Power Quality Monitoring, Power Management, Power Quality Solutions and Power Factor Correction are implemented on a growing scale. Enhancing power quality, stabilization of the power supply, cost reduction and even climatic protection – these are targets that can be realized by PQS.


Triple savings with Power Quality Solutions

To achieve a competitive advantage in an enterprise, cost factors and outputs have to be controlled carefully that affect the bottom line. One important cost factor is the electricity bill for production, processes, facilities, buildings or infrastructure object. However the electricity bill is only one part – the visible one - of sometimes much higher cost, considering “polluted” and unreliable power. Besides direct electricity cost the effective usage of production equipment and reliable energy supply plays a major role in cost effectiveness.

· Reduce electricity costs
· Optimize equipment utilization
· Improve system reliability and ensure stable processes

Power Quality Solutions

EPCOS is the world leading manufacturer of PFC-capacitors with global presence – not only in terms of plants and sales offices. With a broad network of application experts we are not just offering technology – we offer Power Quality Solutions. The portfolio provides all PQS-key components that are mandatory for a successful and effective power factor correction and harmonic filters:

· 7 series of PFC-Capacitors
· 4 types of PFC-Controllers
· 3 types of Harmonic Filters
· 2 types of Thyristor modules for Dynamic PFC
· 2 types of Capacitor Contactors

The combination of first class technology and products, engineering and application know-how makes EPCOS the first choice for Power Quality Solutions!
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Product range

EPCOS is a world leading manufacturer and supplier of power capacitors. EPCOS (formerly Siemens), the inventor of metallised polypropylene film capacitors, was laying the milestones for today’s power capacitor industry - this is well documented by numerous patents hold by EPCOS (Siemens).

EPCOS PFC capacitors - used with the corresponding application technology - can handle all PFC problems even with high harmonic pollution.

EPCOS supplies all the components providing the latest tools and solutions for all kind of PFC and harmonic filtering problems.[image: image2.jpg]





Three well proven technologies build the fundament for the various capacitor families:
· MKK:
Concentric winding, polypropylene film, impregnation inert gas

· MKP/MPP:
Stacked winding, polypropylene film, impregnation biodegradable soft resin
· MKV:
Double sided metallised paper as electrode carrier, polypropylene film dielectric, with impregnation oil
Out of these three technologies, you can choose the appropriate capacitors for all branches, applications and for all purposes:

The widest range of LV PFC-capacitors in industry will perfectly match to your needs in any specific application:
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All key components from one single source for




PhaseCap: Premium quality, high technology capacitor for standard and detuned PFC applications.
· PhaseCap Compact: Improved capacitor based on the successful PhaseCap MKK design.
· PhaseCap HD: Heavy duty type, higher power in a case.
· MKV-capacitors: For high harmonic contents or high ambient temperature applications.
· PhiCap: Cost effective design, for all indoor applications.
· PoleCap: Outdoor applications or in surroundings with high dust- or moisture presence.
· HomeCap: Capacitors for enegy savings in residential homes.

R&D expenses far above the market standards guarantee a continuous high innovation rate. Five factories around the globe are ensuring highest production capacities and supply guarantee. With a strong application and solution support from EPCOS experts from allover the world, dedicated to PFC and Power Quality Solutions, we are continuously improving our services to our customers.
PFC controllers



The PF-controller acts as the “brain” of a PFC-system. Its major task is to supervise the pre-defined cos-phi-value: when the switching threshold (C/k-value) is exceeded, the PF-controller will switch on or off particular capacitor steps. Generally spoken, the PF-controller has to maintain a certain monthly average cos-phi-value. It is mandatory that the controller protects the capacitor against an excessive number of switching operations which would significantly influence the life expectancy of the PFC-system.
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The PF-controller series BR6000 from EPCOS represent an innovative and intelligent concept with a high number of customer benefits and user-friendly features.
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Large and multifunctional LCD display
· Menu-driven handling (plain language)
· Self initialisation

· Self optimized control capability
· Recall function of recorded values

· Easy installation and maintenance
· Panel mounted instrument
· Comprehensive software (for controller with RS interface)
EPCOS offers a broad range of PF-controllers of the BR600-series:

· BR604: 4 stages
· BR6000: 6 and 12 stages
· BR6000T: 6 and 12 stages(in combination with thyristor modules TSM-series)
· BR7000: 15 stages (for real 3 phase measurement and phase specific control)

Harmonics filters
The increasing use of modern power electronics (e.g. drives, uninterruptible power supplies, etc) produces nonlinear current, influences and loads the network with harmonics.

Resonance can lead to the following undesirable effects:

· Overloading of capacitors
· Overloading of transformers and transmission equipment

· Interference with metering and control systems, computers and switchgears
· Resonance elevation, i.e. amplification of harmonics
· Voltage distortion

These resonance phenomena can be avoided by connecting capacitors in series with filter reactors. Detuned systems are scaled so that the self resonant frequency is below the lowest line harmonic. The detuned PFC system is purely inductive seen by harmonics above this frequency. For the fundamental line frequency (e.g. 50 Hz), the detuned system acts purely capacitively, thus correcting the reactive power.
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Our reactors feature:
· High harmonic loading capability
· Very low losses

· High linearity to avoid choke tilt
· Low noise
· Convenient mounting
· Long expected life time
· Temperature protection (NC auxiliary contact)

Contactors for capacitor switching

Capacitor contactors by EPCOS are especially designed for damping of these hazardous inrush currents. Their reduction also avoids transients and voltage sags – thus improving power quality and stability. We offer a very broad contactor range from 12,5 till 100kvar.
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Benefits:
· Longer useful life of main contactors of capacitor contactor
· Soft switching of capacitor and thus longer useful life
· Enhanced mean life expectancy of PFC system
· Reduced ohmic losses
· Leading contacts with wiper function
· Tamper-proof and protected resistors
· Easy access for cable connectionDynamic PFC

Dynamic PFC 

Conventional PFC-systems generally consist of capacitors, controllers and capacitor contactors. This is sufficient for standard industry applications, but not suitable in applications where fast changing loads are present. Automotive industry, cranes, welding machines, steel presses, elevators or wind turbines require dynamic PFC-solutions that allow real time reaction.

In a conventional PFC-system, the capacitor is connected to the supply grid by capacitor contactors. These electro-mechanical contactors feature a reaction time of > 60 seconds between the particular switching operations due to the discharge time of the capacitors. This means that a useful power factor correction cannot be performed.

Another problem in conventional PFC-systems is the number of switching operations. According to the PFC-relevant standards IEC60831 a capacitor should not undergo more than 5,000 switching operations per year – a realistic value in applications with slow changing loads and a low number of annual switching operations. Under conditions for example like in a wind turbine – depending on the location and on the weather situation – PFC-capacitors have to cope with a much higher number of switching operations far beyond the limiting value. This influences the life time of the PFC-system in a very negative degree. Thyristor switches allow a contact free switching of the capacitor, e.g. without mechanical wear off and without negative impact on the life time of the PFC-system. Thyristor modules switch the capacitors at zero current passage thus avoiding high inrush currents. This prevents transients, increases power quality and provides stabilization of the power supply.

With the TSM-series, EPCOS offers an output range for capacitive loads from 10 to 200 kvar, for 400V up to 690V grid voltage.
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