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(57) ABSTRACT 

An uninterruptible poWer system has tWo current conversion 
units coupled betWeen a line voltage and a load in parallel, 
Wherein each current conversion unit has a recti?er and an 
inverter connected in series. The tWo recti?ers and inverters 
are further connected to form a cross con?guration. At least 
one battery set is coupled to the output terminals of the tWo 

(21) Appl' NO': 10/725’032 recti?ers, Wherein a battery monitor controller is applied to 
(22) Filed. Dec 2 2003 monitor the battery information Which is then transferred to 

i I ’ a remote host. When either inverter or recti?er is faulty in 

Publication Classi?cation one of said current conversion modules, the normal inverter 
or recti?er in the same module is still operated and con 
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UNINTERRUPTIBLE POWER SYSTEM WITH 
TWO CURRENT CONVERSION UNITS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an uninterruptible 
power system (UPS), and more particularly to a poWer 
system With tWo current conversion units, such that When 
one unit fails the other one replaces the abnormal loop thus 
ensuring the stability of the poWer system. 

[0003] 2. Description of Related Art 

[0004] With reference to FIG. 5, a conventional UPS With 
single current conversion module includes tWo poWer supply 
loops to provide an operating voltage to a load. The ?rst 
poWer supply loop is composed of a ?rst transformer (70), 
a current conversion module (71), a sWitching element (72) 
and an autotransformer (73). 

[0005] A by-pass sWitch (74) is coupled betWeen the 
output of the transformer (70) and the sWitching element 
(72). When the ?rst poWer supply loop is interrupted, the 
by-pass sWitch (74) becomes conductive thus alloWing the 
AC voltage supply to pass to the load directly. 

[0006] The current conversion module (71) has a recti?er 
(711), an inverter (712), a battery set (75) and a battery 
monitoring controller (713), Wherein the recti?er (711) is for 
converting the AC voltage to a DC voltage. In contrast With 
the recti?er (711), the inverter (712) converts the DC voltage 
to an AC voltage. The DC voltage output of the recti?er 
(711) is further applied to charge the battery set (75). 
Therefore, once the input AC voltage is unexpectedly inter 
rupted, the battery set (75) still can provide an AC voltage 
to the load through the DC/AC conversion by the inverter 
(712). 
[0007] The second poWer supply loop in the UPS system 
is formed by a second transformer (77) and another by-pass 
sWitching element (78), through Which the input AC voltage 
can be by-passed to the load directly. 

[0008] From the foregoing description, it is noted that 
there is only one current conversion module (71) applied in 
the UPS system. When the recti?er (711) or the inverter 
(712) has a breakdown, the UPS may experience possible 
loss of its function of supplying backup voltage. Although 
the load still derives the poWer supply through the second 
poWer supply loop from the input AC voltage, it may cause 
a great loss When the input AC voltage suddenly fails. 
Therefore, even the of single module UPS possesses the 
advantages of simple circuit design and loW equipment cost, 
such a poWer system may encounter dif?culties in trying 
satisfy the desired stability requirement. 

[0009] With reference to FIG. 6, another kind of conven 
tional UPS is provided With tWo current conversion modules 
(71)(71‘) coupled in parallel. In the normal status, both of the 
modules (71) are operated together to supply a voltage to the 
load. When the recti?er (711)(711‘) or the inverter 
(712)(712) in either module (71)(71‘) breaks doWn, that 
module Will be completely shutdoWn and the other normal 
module Will operate individually. In a condition that both 
modules (71)(71‘) fail, the by-pass sWitching element (74) 
turns to conductive so that the input AC voltage directly 
passes to the load. 
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[0010] There is no doubt that the stability of the UPS 
shoWn in FIG. 6 is superior to that of FIG. 5, hoWever, the 
latter has high equipment cost. Another problem is that the 
utiliZation ef?ciency of the tWo modules (71)(71‘) is quite 
loW. For eXample, if one current conversion module (71) is 
shut doWn, it is possible that only one element of the module 
(71) and the rest elements are still able to operate Well. 
HoWever, the suspension in operating of those normal 
elements Would result in the decrease of the utiliZation 
ef?ciency. Therefore, it is desired to provide a novel poWer 
system to obviate the aforementioned draWback. 

SUMMARY OF THE INVENTION 

[0011] The main objective of the present invention is to 
provide an uninterruptible poWer system With tWo current 
conversion units, both of Which are connected to form a 
cross con?guration, Wherein When failure occurs in any 
element in the one of the tWo units, the remaining elements 
in that abnormal unit are still Workable and controlled by the 
normal unit. 

[0012] Other objects, advantages and novel features of the 
invention Will become more apparent from the folloWing 
detailed description When taken in conjunction With the 
accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIG. 1 is a circuit diagram of a ?rst embodiment of 
an uninterruptible poWer system in accordance With the 
present invention; 

[0014] FIG. 2 is a circuit diagram of a second embodiment 
of an uninterruptible poWer system in accordance With the 
present invention; 

[0015] FIG. 3 is a circuit diagram of a third embodiment 
of an uninterruptible poWer system in accordance With the 
present invention; 

[0016] FIG. 4 is a circuit diagram of a fourth embodiment 
of an uninterruptible poWer system in accordance With the 
present invention; 

[0017] FIG. 5 is a circuit diagram of a conventional poWer 
system; and 

[0018] FIG. 6 is a circuit diagram of another conventional 
poWer system. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0019] With reference to FIG. 1 a ?rst embodiment of an 
uninterruptible poWer system of the present invention com 
prises tWo current conversion units (10)(20) coupled in 
parallel betWeen an input AC voltage (line voltage) and a 
load. Each current conversion unit (10)(20) has a recti?er 
(11)(21) and an inverter (12)(22) connected in series. The 
output terminal of the recti?er (11) in the ?rst unit (10) is 
simultaneously connected to the input terminals of the tWo 
inverters (12)(22). Similarly, the output terminal of the 
recti?er (12) in the second unit (10) is also simultaneously 
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connected to the input terminals of the tWo inverters 
(12)(22), Whereby a cross connecting con?guration is 
formed by the tWo recti?ers (11)(21) and the tWo inverters 
(12)(22). In other Words, either of the tWo inverters (12)(22) 
is able to operate in company With a selected recti?er 
(11)(21), and vice versa. 

[0020] Abattery set (30) is coupled to the output terminals 
of the tWo recti?ers (11)(21). An input transformer (41) is 
coupled to the input AC voltage through a sWitch (51). 
Moreover, the output of the transformer (41) is coupled to 
the tWo recti?ers (11)(21) through tWo sWitches (52)(53). 

[0021] An output transformer (42) is coupled to the output 
terminals of the tWo inverters (12)(22). 

[0022] A static transform sWitch (STS)(40) has tWo input 
terminals, one of Which is connected to the input AC voltage 
through a by-pass sWitch (43), and the other one is coupled 
to the output terminal of the output transformer (42) through 
a sWitch (56). 

[0023] When the poWer system Works normally, the tWo 
current conversion units (10)(20) share the load current, ie 
the tWo current conversion units (10)(20) cooperatively 
provide the operating current to the load. Because the 
current conversion units (10)(20) are connected to form a 
cross con?guration, even When the malfunction takes place 

at either of the tWo inverters (12)(22) of a unit (10)(20), the 
recti?er (11)(21) of that unit (10)(20) still operates normally 
and outputs the recti?ed current to the other Workable 
inverter (12)(22). In another aspect, if either recti?er 
(11)(21) is faulty, the other one simultaneously outputs the 
current to the tWo inverters (11)(21). 

[0024] With reference to FIG. 2, it is noted that the 
amount of the battery set (30) is alterable depending on 
requirements of the system so that there are tWo battery sets 

(30)(30‘) applied in the poWer system. 

[0025] With reference to FIG. 3, tWo battery monitoring 
controllers (30)(30‘) are both coupled to the output terminals 
of the tWo recti?ers (11)(21). In company With an energy 
monitoring controller (50) and a remote host (60), the 
battery information measured by the tWo battery monitoring 
controllers (30)(30‘) is transmitted to the energy monitoring 
controller (50) to estimate the energy storage status. This 
information can be further provided to the remote host (60) 
via the Internet or a local area netWork 

[0026] With reference to FIG. 4, an auXiliary by-pass 
sWitch (59) is connected betWeen the output of the STS (40) 
and the input AC voltage, Which alloWs the AC voltage to 
directly pass to the load While the UPS is completely shut 
doWn. 

[0027] From the foregoing description, it is noted that the 
feature of the present invention is that When any inverter or 
recti?er is faulty in one current conversion module, the 
normal inverter or recti?er in the same module still can be 

operated in company With the other current conversion 
module to thus increase the ef?ciency of the equipment 
utiliZation. 
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[0028] It is to be understood, hoWever, that even though 
numerous characteristics and advantages of the present 
invention have been set forth in the foregoing description, 
together With details of the structure and function of the 
invention, the disclosure is illustrative only, and changes 
may be made in detail, especially in matter of s arrangement 
of parts Within the principles of the invention to the full 
eXtent indicated by the broad general meaning of the terms 
in Which the appended claims are expressed. 

What is claimed is: 
1. An interruptible poWer system comprising: 

tWo current conversion units coupled in parallel betWeen 
an input AC voltage and a load, Wherein each current 
conversion unit is composed of a recti?er and an 
inverter both connected in series, Wherein the tWo 
recti?ers and the tWo inverters are further connected to 
form a cross con?guration; 

at least one battery set coupled to output terminals of the 
tWo recti?ers; 

an input transformer coupled betWeen the input AC volt 
age and input terminals of the tWo current conversion 
units; 

an output transformer coupled to output terminals of the 
tWo current conversion units; 

a static transform sWitch (STS) having tWo input termi 
nals and one output terminal, Wherein one of the tWo 
input terminals is coupled to an output terminal of the 
output transformer and the other input terminal is 
coupled to the input AC voltage through a by-pass 
sWitch, Wherein the output terminal of the STS is 
coupled to the load; 

Wherein When either the inverter or the recti?er is faulty 
in one of said current conversion modules, the other 
inverter or recti?er in the same module is still operated 
and controlled by the other current conversion module. 

2. The poWer system as claimed in claim 1, Wherein the 
at least one battery set further connects to a battery moni 
toring controller. 

3. The poWer system as claimed in claim 2, Wherein the 
battery monitoring controller connects to a remote host 
through an energy monitoring controller, and thus alloWing 
the remote host to gather energy storage information of said 
at least one battery set. 

4. The poWer system as claimed in claim 1, a ?rst sWitch 
is coupled betWeen the input AC poWer and the input 
transformer, tWo second sWitches are respectively connected 
betWeen the input transformer and one respective recti?er, 
tWo third sWitches are respectively connected betWeen one 
respective inverter and the output transformer, a fourth 
sWitch is coupled betWeen the output transformer and the 
STS, and a ?fth sWitch is connected betWeen the at least one 
battery set and the tWo current conversions modules. 

5. The poWer system as claimed in claim 3, a ?rst sWitch 
is coupled betWeen the input AC poWer and the input 
transformer, tWo second sWitches are respectively connected 
betWeen the input transformer and one respective recti?er, 
tWo third sWitches are respectively connected betWeen one 
respective inverter and the output transformer, a fourth 
sWitch is coupled betWeen the output transformer and the 
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STS, and a ?fth switch is connected between the at least one 
battery set and the tWo current conversions modules. 

6. The poWer system as claimed in claim 1, an auxiliary 
by-pass sWitch is connected betWeen the output of the STS 
and the input AC voltage. 

7. The poWer system as claimed in claim 3, an auXiliary 
by-pass sWitch is connected betWeen the output of the STS 
and the input AC voltage. 
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8. The poWer system as claimed in claim 4, an auXiliary 
by-pass sWitch is connected betWeen the output of the STS 
and the input AC voltage. 

9. The poWer system as claimed in claim 5, an auXiliary 
by-pass sWitch is connected betWeen the output of the STS 
and the input AC voltage. 

* * * * * 


