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Q-1 State the difference between online and offline UPS. Explain the working of offline UPS. 

Ans:  

          UPS or Uninterruptible Power Supply is a device that allows electrical devices such as 

computers, laptops, TV’S etc to run for a limited time even when the primary power source is 

lost. It also serves as a protection from power surges and power fluctuations. 

online UPS is a stage which is introduced between the load and mains. As this system operate 

when main power source is present, it keeps the load voltage free from voltage distortion. 

Additionally, protects sensitive loads from voltage fluctuation. If in capacity this UPS system 

provides suirable reactive power support to maintain required reactive power at point of common 

coupling. 

Unlike online UPS, offline system works when main line is not present. For example we can take 

an example of our household inverter system. When power is not present from main line, UPS 

enables conversion of battery energy into electrical energy for household items to run 

appropriately. 

 

Working of offline UPS 

 

The Offline UPS System consists of a Battery set, charger, and Power Semiconductor Switch. 

The switch connects the main power supply to the load and to the batteries. Thus the battery set 

remain charged during normal operation. But when the main power supply fails to provide 

required power (or) if it meets abnormal function, then the static switch connects the load to the 

inverter in order to supply the energy from the batteries (stored energy operation).  

 

             



The transfer time from the normal operation to the stored energy operation is generally less than 

10 ms. This short time interval does not affect typical computer loads. With this configuration, 

the UPS simply transfers utility power through to the load when either a power failure, sag, or 

spike occurs; at the same time, the UPS switches the load onto battery power and disconnects the 

utility power until it returns to an acceptable level. Offline UPS systems are commonly rated at 

600 VA for small personal computers and home applications. 

 

Q-2 Explain SCR series inverter. 

Ans:  

The circuit which converts DC power in to AC power is called an inverter. Theinverter in which 

the commutating elements L and C are connected in series with theload to form an circuit is 

called a series inverter. In the basic seriesinverter, the thyristors turn off when the load current 

becomes zero, due to the natural characteristic of the circuit and hence it is called a self-

commutated or naturalcommutated or load commutated inverter.  

 

                    



 This type of inverter produces damped sinusoidal ac current waveform at high output frequency 

and is commonly used inrelatively fixed output applications (Eg. Induction heating, fluorescent 

lighting and ultrasonic generators) Due to high frequency, the size of commutating components 

is small. Fig. 1shows the circuit diagram of a basic series inverter using two thyristors T1 and 

T2,commutating capacitor C, commutating inductor L and the load resistance R L. In practice 

R L may be the equivalent resistance of the induction heater. L can be part of the induction 

heating coil and load.    

The commutating elements L and C are such that R, L and C form an under damped circuit. The 

capacitor has an initial voltage Ec, Thyristor Th1 is turned on first by an external pulse. Since 

Th1 is already forward biased (due to dc voltage V), Th1 starts conducting and a current I flows 

in the circuit through Th1, C, L and load. 

Because of under damped nature of the circuit the current is not constant but has the wave shapes 

as shown in fig.2. It rises to maximum value and then decreases to zero. When the current is at 

its peak value, the voltage across capacitor is nearly equal to supply voltage V. After this the 

current starts decreasing but the voltage across the capacitor continues to increase as it is still 

getting charged. When the current becomes zero the voltage across capacitor is maintained at 

V+Ec. The voltage across L is zero. The time interval ab must be more than time toff of the 

thyristor. This is necessary to ensure that the stored charges in Th1 are reduced to zero so that at 

point b Th1 is in completely off state. At point b when Th2 is turned on by an external gate pulse 

the anode of Th2 is positive (with respect to cathode) due to charge on capacitor Th2 starts 

conducting. The capacitor discharges and the current I flows through the circuit in the direction 

opposite to that in the start. The current reaches its negative peak value and then decreases to 

zero at point c when Th2 is turned off. 
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