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Single Phase AC Voltage Controller (Risrct bol =it dicest deleR)
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What is a UPS?

UPS stands for Uninterruptible Power Supply. An Uninterruptible Power Supply (UPS) is an
electrical device used to provide emergency electrical power to different electrical loads in the case of a
main power supply failure. A UPS or uninterruptible power supply uses batteries and supercapacitors to
store electrical energy and delivers this stored electrical energy when the main input power supply fails.
However, a typical UPS battery can supply electrical power for a short duration. Hence, UPSs are
mostly used as short run time backup power sources for small loads.

Major Parts of an UPS
Following are the main components of a UPS system —

o Battery — The battery works as the energy storage unit in the UPS system. It provides the stored
electrical energy for a sufficient amount of time during main power failure.

e Rectifier or Charger Circuit — It converts the supply voltage of 240 VAC into 12 V (or any
other battery voltage) DC. It supplies this rectified DC power to the battery for storage.

e Inverter — It converts the DC output power of the battery into ac power to supply the load
during mains power failure.

o Static Switch — It is a semiconductor device such as a thyristor which transfers the load from the
utility to the inverter (and the inverter to the utility) without any interruption in the power supply
to the load.

Primary Function of a UPS

When there is any failure in the main power supply from the utility, the UPS supplies emergency power
to the load for a short duration of time. This is the primary function of a UPS. Modern UPSs can also
provide protection against electrical faults such as short-circuit, voltage fluctuations, low voltage,
instability of mains frequency, etc.

Types of UPS

The uninterrupted power supply (UPS) systems are broadly classified into the following three types —

e Off-Line UPS
e On-Line UPS



e Line Interactive UPS

Now, let us discuss each of these three types of UPS systems individually along with their block
diagrams.

Off-Line UPS

The Off-Line UPS is also known as Standby UPS. This type of UPS system gives only the most basic
features. In the case of off-line UPS, the system will start operating only when there is a power failure in
the supply mains. The block diagram of the off-line UPS is shown in Figure-1.
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Figure 1 - Off Line UPS

In an off-line UPS system, the ac power from the supply mains is first converted into DC power using a
rectifier circuit and then stored in the battery connected to the output port of the rectifier. When, there is
any power failure that occurs in the supply mains, the dc power of the battery is converted into ac power
using a power inverter and is then transferred to the load connected to the ups system. The off-line ups
systems provide surge protection in addition to the emergency power. These are the least expensive UPS
systems available in the market.

On-Line UPS

The On-Line UPS system uses a double conversion method. That means, in this UPS system, the input
AC power is first converted into DC power by a rectifier to charge the UPS battery, and then this DC
power is converted back into AC power by a power inverter to power the load equipment. Therefore, the
On-Line UPS systems are commonly used in such systems where electrical isolation is required between
the input and output. The block diagram of a typical On-Line UPS system is shown in Figure-2.
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Figure 2 - On Line UPS

In this system, the rectifier circuit receives ac power from the supply mains and directly drives the
inverter circuit. Thus, it involves two simultaneous conversion processes and is hence referred to as
a Double Conversion UPS System.

In the case of supply mains power failure, the rectifier circuit becomes inactive and the DC power stored
in the battery is converted into AC by the inverter and supplied to the load. Once the mains power is
restored, the rectifier circuit again starts charging the battery. A current limiting mechanism is also
provided in the system to protect the battery from overheating. Although, on-line ups systems are
slightly expensive due to their design and components used.

Line Interactive UPS

The Line-Interactive UPS systems are connected in parallel with the AC mains in a standby
configuration so that these systems can interact with the AC input system. These types of UPS systems
are mainly used in small businesses and offices. The block diagram of a line interactive UPS system is
shown in Figure-3.

Figure-3.
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Figure 3 - Line Interactive UPS

Under normal operating conditions, the load is supplied with AC power through a parallel connection of
the AC source and the bidirectional converter. The converter charges the battery, and also provides AC
power to the load in the situation of breakage of supply mains. In this type of UPS system, a bypass is
also provided which transfers the load to a bypass AC input when the UPS fails to function. The line-
interactive UPS systems are well suited for medium to high power rating loads.
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Figure 1 - Off Line UPS

T AE-ATT TATH TUTET |, QI 7T & THT 99T Al gl LFehid? e FT ST Fh el
qTa § gfeatad AT AT § i 6 Taewma & arseqe I & SE1 de<f ¥ #gia a1 a1 gl 54,
AT 5 | Fie fastet fAahaar gl &, v Sedt it ST ITa< &l 917 3eae AT TR Fdah THT aTa%
H qRaraa fRar SITar g 3T T Tiiug feew § S |l § S\ haT Sar g1 siiw-ars o




oeew sTaETee ot & AfaRT i qeaT e #3d gl T a9 § SUdsd 99 HF gl U0
e 2

AT-ATST THTTH TOITAT IGLT FATALIT TZIT T STANT FLAT gl THRT AAAT &, T TITH JTOTAT H,
THTOH dedl &l AT FA & [0 TAYE THT 9187 &l I8l WAL g SHT 99T § gieatdd ol
STAT 8, ¥ T ATe ITHLI &l ITEX & 6 (o707 ST ITaL I Ta¥ Teged g1 arad THT qra< |

o

TREfdd RaT SITaT g1 9T, AiF-ATed TH0e Heed T ITIRT AHa e 9% U Feeq § har Jmar g

T2l T ST MSeqE & a1 (A2 A it AaTHAT 2l 2l UF &g siq-ars Thug somet
T s e -2 | fammar am gl

Static
bypass
Rectifier Inverter
Supply AC DC .
mains DC ! AC *[Load
Battery

Figure 2 - On Line UPS
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