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APPLICATION NOTE
BACKGROUND INFORMATION.

There are lots of inquiries about the phase angle regulation systems, especially regarding to the control
signals and to the output voltage.

PHASE ANGLE REGULATION.

Phase angle regulation, it's based on the possibility to realize the connection to the mains power supply at
any point of the half wave and in a synchronous way. Thus, sinusoidal voltage can be cut in little sectors, so,
in this way regulating the load power.

Considering that each sinusoidal half wave corresponds to a conduction of 180° (360° for the full wave),
using a delay from 180° to 0° it's possible to regulate the load power from 0 to 100%. This delay value it's
called «angle of delay» and it's symbolized with a letter. Also, there’s the «conduction angle» which is 180-a.

Ervs VS ANGLE OF DELAY.

Analyzing the obtained waveform by regulating the angle, we can appreciate that Erus vs angle of delay is
nonlinear, due to the variation of the waveform which ceases to be sinusoidal. It is important to emphasize
that in this applications, the measures must be done by a true RMS instrument.
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Use the formula below to calculate the Erus output value versus the angle of delay:

ERMS( a)=— - o +—3.n 2 a NOTE: a in radians
\/_
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Below we can appreciate the waveform and the Erws values regarding different angle delays.

\//\\/ %=180° VRwms = OXE RMS max

: ‘\/’ . ‘\j &=150° VRMs = 0.1698XxE rRvS max

\\/I// \\J/ a=120° VRms = 0.4422xE RvVS max
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VRvs = 0.7071xERMS max

VRMs = 0.8969xE rRMS max

\VA \v =30° VRvs = 0.9855xE Rvs max

N\ N\
\\// \\/ o=0° VRvs = 1XERMS max
— INFUT MAINS — OUTPUT —E Rvs
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CONTROL SIGNAL VS ANGLE OF DELAY

Common control systems (specially the analogical), uses the control signal to adjust linearly the thyristors
angle of conduction, like the relation between the conduction angle (remember that conduction angle is 180-
a) and the Erus voltage which it’'s not linear. We will always have a nonlinear relationship between the control
signal and the output voltage.

Below the graphics for a common control signals.
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Polynomical approach (valid between 0 and 10)
y= 0,0241x4 - 0,645x3 + 4,614x2 +4,2201x - 0,167

Polynomical approach (valid between 0 and 20)
3 2

y=0,0015x4-0,0806x +1,15635x" + 2,1101x - 0,167

Polynomical approach (valid between 0 and 5)

y= 0,3863x4 - 5,16x3 + 18,456x2 +8,4403x - 0,167

Polynomical approach (valid between 0 and 20)
0,0037x4 - O,2164><3 + 4,0457x2 -20,283x + 29,141
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== ANOTACIONES EN LA NOTA DE APLICACION:

RECTIFICADORES GUASCH, S.A. utiliza la siguiente anotacién para identificar el documento, en el lado izquierdo de la primera
pagina:

APPLICATION NOTE: La informacién contenida en esta publicacion se refiere a aplicaciones de dispositivos y se proporciona solo
para su conveniencia y puede ser sustituida por actualizaciones de la misma. Es su responsabilidad asegurar que su aplicacion cumple
con sus especificaciones.

Los datos indicados en esta publicacién pueden corresponder a especificaciones de producto, queda excluida cualquier garantia expresa o implicita sobre sus propiedades o su
aplicacion, asi como cualquier responsabilidad sobre dafios directos o indirectos producidos por los materiales o resultantes de su aplicacion. La empresa se reserva el derecho de
realizar cambios en las especificaciones de los productos sin previo aviso. La informacion respecto a métodos de uso y aplicaciones se indica s6lo como guia y no constituye
garantia alguna de funcionamiento satisfactorio en un determinado equipo o aplicacion. Es responsabilidad del usuario determinar la idoneidad del producto para su aplicacion
utilizando la informacién disponible y asegurarse de que la misma esta actualizada.

Cualquier nombre de producto o marca usada en esta publicacion corresponde a marcas depositadas, marcas registradas o nombres protegidos por sus respectivos propietarios.

ZZ APLICATION NOTE ANNOTATIONS:

RECTIFICADORES GUASCH, S.A. annotate in the left corner of the front page to indicate the type of document:

APPLICATION NOTE: Information contained in this publication regarding device applications and the like is provided only for your
convenience and may be superseded by updates. It is your responsibility to ensure that your application meets with your specifications.

The technical data are to specify components, not to guarantee their properties. No warranty or guarantee expressed or implied is made regarding delivery or performance. The
Company reserves the right to alter without prior notice the specification of any product. Information concerning possible methods of use is provided as a guide only and does not
constitute any guarantee that such methods of use will be satisfactory in a specific piece of equipment. It is the user’s responsibility to fully determine the performance and suitability
of any equipment using such information and to ensure that any publication or data used is up to date.

All brand names and product names used in this publication are trademarks, registered trademarks or trade names of their respective owners.
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