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101 Power grid input unit 
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103 Automatic transfer switch unit 
104 Power supply unit 
105 Control unit 
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C (57) Abstract: A power supply system and method. The power supply system comprises: a power grid input unit (101) and a diesel 
o generator input unit (102), separately used for supplying an alternating current to a power supply unit (104); an automatic transfer 

switch unit (103), connected to the power grid input unit and the power supply unit or connected to the diesel generator input unit 
and the power supply unit; the power supply unit, used for converting the received alternating current into a direct current; and a 
control unit (105), used for monitoring a current load current and current diesel generator power, and determining to turn off a preset 
number of power supply loads according to a magnitude relationship between the current diesel generator power and the current load 

O power and according to priority levels of current loads. By means of the power supply system and method, the power supply time is 
prolonged and the power supply reliability is improved.  
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POWER SUPPLY SYSTEM AND METHOD 

CROSS REFERENCE OF RELATED APPLICATION 

[0001] The present disclosure claims the priority to Chinese Patent Application No.  

5 201410441242.4, titled "POWER SYSTEM AND METHOD", filed with the Chinese State 

Intellectual Property Office on September 1, 2014, Chinese Patent Application No.  

201410506106.9, titled "AC/DC DEVICE, POWER DISTRIBUTION SYSTEM AND 

CONTROL METHOD THEREOF", filed with the Chinese State Intellectual Property Office 

on September 28, 2014, Chinese Patent Application No. 201410506108.8, titled "POWER 

10 DISTRIBUTION SYSTEM", filed with the Chinese State Intellectual Property Office on 

September 28, 2014 and Chinese Patent Application No. 201410506085.0, titled "FLEXIBLE 

POWER DISTRIBUTION SYSTEM", filed with the Chinese State Intellectual Property 

Office on September 28, 2014, and the entire disclosure of which is incorporated herein by 

reference.  

15 

FIELD 

[0002] The present disclosure relates to the technical field of power supply, and in 

particular to a power supply system and a power supply method.  

20 BACKGROUND 

[0003] With approaching of the age of big data, an electric quantity demand of a data center 

(for example various types of large servers) is increasingly great, and it needs to provide 

sufficient electrical energy for the data center. In order to deal with a case of sudden blackout 

of a power grid, sufficient backup electrical energy is needed, such that the data center can 

25 operate normally using the backup electrical energy even if the power grid can not supply 

power normally. In a power supply system of the data center, a battery and an oil engine are 

used to store electrical energy. In a case of designing the investment of the power supply 

system of the data center, the investment of a power supply system is generally considered 

with a priority, and no enough concern is given to model selection and configurations of the 

30 battery and the oil engine. The investment of the battery and the oil engine is great, and a cost 
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of the power supply system will be increased if secondary investment is made due to insufficient 

electrical energy of the power supply system.  

[0004] When the power supply system of the data center supplies power normally through the 

power grid, the power grid provides an alternating current to a power supply unit through an 

automatic transfer switch, and the power supply unit converts the alternating current into a direct 

current, so as to charge a later level of battery and supply power to a load to be supplied power.  

When the power grid blackouts, the automatic transfer switch switches to disconnect an input of 

the power grid from the power supply unit and connect the oil engine to the power supply unit.  

The oil engine provides an alternating current to the power supply unit through the automatic 

transfer switch, and the power supply unit converts the alternating current into a direct current to 

supply power to a load to be supplied power.  

[0005] The conventional power supply way for the data center is described above. In a case 

that the oil engine and the battery are used to supply power to the load to be supplied power, 

generally the battery cannot be used continuously when the battery discharges in a high rate 

current for more than dozens of times. The life of the battery is short, and therefore the power 

supply time of the whole system is short, thereby resulting in poor reliability of power supply.  

SUMMARY 

[0006] According to embodiments of the present disclosure, a power supply system and a 

power supply method are provided, so as to solve a problem in the conventional technology that 

power supply time is short and power supply reliability is poor in a case of supplying power to a 

load.  

[00071 According to an aspecct of the present disclosure, there is provided a power supply 

system, comprising a power grid input unit, an oil engine input unit, an automatic transfer switch 

unit, a power supply unit and a control unit, wherein the power grid input unit is configured to 

provide a power grid alternating current interface connecting a power grid alternating current 

signal and is connected to the automatic transfer switch unit; the oil engine input unit is 

connected to the automatic transfer switch unit and is configured to output an alternating current 

signal using an oil engine; the automatic transfer switch unit is connected to the control unit and 

the power supply unit, and is configured to, in response to an instruction of the control unit, 
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connect the power grid input unit to the power supply unit so as to input the alternating current 

signal from a power grid to the power supply unit, when an alternating current is outputted 

normally by the power grid alternating current interface; and disconnect the power grid input 

unit from the power supply unit, connect the oil engine input unit to the power supply unit so as 

to provide the alternating current signal outputted by the oil engine input unit to the power 

supply unit, when the alternating current is outputted abnormally by the power grid alternating 

current interface; the power supply unit is configured to convert the received alternating current 

signal into a direct current signal, and supply power to current loads using the direct current 

signal; and the control unit is configured to monitor a state of the power grid alternating current 

interface; transmit a first instruction to the automatic transfer switch unit when it is monitored 

that an alternating current is outputted by the power grid alternating current interface, wherein 

the first instruction is used for instructing the automatic transfer switch unit to connect the power 

grid input unit to the power supply unit; transmit a second instruction to the automatic transfer 

switch unit when it is monitored that no alternating current is outputted by the power grid 

alternating current interface, wherein the second instruction is used for instructing the automatic 

transfer switch unit to disconnect the power grid input unit from the power supply unit and 

connect the oil engine input unit to the power supply unit; monitor currents and voltages of the 

current loads and a power of a current oil engine; and determine to turn off the predetermined 

number of current loads based on a magnitude relationship between the power of the current oil 

engine and power of the current loads, and priority levels of the current loads.  

[0008] With the system according to the embodiment of the present disclosure, the control unit 

controls the number of the current loads according to the relationship between the power of the 

current oil engine and the power of the current loads and the priorities of the loads, such that 

power supply time is extended and a case is avoided that a power supply is powered off due to 

insufficient power supply time, thereby improving power supply reliability.  

[0009] Further, the system may further include a battery pack unit, wherein 

the power supply unit is further configured to provide the direct current signal to the battery 

pack unit; 
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the control unit is further configured to instruct the power supply unit to control the 

battery pack to supply power to the current loads; and 

the battery pack unit is configured to supply power to the current loads under control of 

the power supply unit.  

5 [0010] In this way, power can be prepared for the loads via the battery pack, thereby further 

extending the power supply time.  

[0011] Further, the power supply unit may include a rectification module and a DC/DC 

module, wherein 

the rectification module is configured to convert the received alternating current signal 

10 into a direct current signal and output the direct current signal to the DC/DC module; and 

the DC/DC module is configured to perform high frequency isolation on the direct 

current signal inputted by the rectification module, and adjust an output voltage value so as to 

output to the battery pack unit and the current loads.  

[0012] Further, the control unit may be further configured to detect a current of the battery 

15 pack, and instruct the DC/DC module to perform high frequency negative pulse discharging 

on the battery pack when the detected current of the battery pack is not greater than a preset 

current value.  

[0013] In this way, the high frequency negative pulse discharging is performed on the 

battery pack, vulcanization of the battery can be weakened, a life of the battery pack can be 

20 extended, and therefore power preparation for long time can be achieved using a small delay 

battery.  

[0014] Further, the DC/DC module may be configured to control a switch circuit connected 

in parallel with the battery pack to perform high frequency negative pulse discharging on the 

battery pack after the reception of the instruction transmitted by the control unit for 

25 performing high frequency negative pulse discharging on the battery pack.  

[0015] Further, the control unit may be configure to, in a case that the power of the current 

oil engine is greater than the power of the current loads, prohibit turning off the current loads 

and instruct the power supply unit to supply power to the battery pack unit and the current 

loads; in a case that the power of the oil engine is not greater than the power of the current 

30 loads, turn off a first number of current loads starting from the load with a low priority 
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according to an ascending order of priorities of the current loads; and in a case that the loads 

with priority levels less than a preset level each are turned off and the power of the current oil 

engine is not greater than the power of the current loads, instruct the DC/DC module to 

control the battery pack to supply power to the current loads.  

5 [0016] In this way, by presetting priority levels of respective loads, the control unit manages 

the loads intelligently, thereby extending power supply time for a load with a high priority 

more efficiently using the power of the oil engine.  

[0017] Further, the automatic transfer switch unit may be a plurality of single-pole 

double-throw switches.  

10 [0018] According to an embodiment of the present disclosure, a power supply method is 

provided, which includes: 

converting an alternating current provided by an oil engine into a direct current when the 

oil engine starts to supply power; 

monitoring a current of current loads and a power of a current oil engine; 

15 supplying power to a battery pack and the current loads using the direct current in a case 

that the power of the current oil engine is greater than power of the current loads; 

turning off a first number of loads to be supplied power starting from the load to be 

supplied power with a low priority according to an ascending order of priorities of the current 

loads, in a case that the power of the current oil engine is not greater than the power of the 

20 current loads; and 

controlling the battery pack to supply power to the current loads after the loads to be 

supplied power having a priority lower than a preset level each are turned off and the power 

of the current oil engine is not greater than the power of the current loads 

[0019] With the method according to the embodiment of the present disclosure, the number 

25 of the current loads is controlled according to relationship between the power of the current 

oil engine and the power of the current loads, and priority levels of the loads, such that power 

supply time can be extended and a case can be avoided that a power supply is powered off 

due to insufficient power supply time, thereby improving power supply reliability.  

[0020] Further, before the oil engine starts to supply power, the method may further 
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include: 

monitoring an operation state of a power grid input unit; and 

determining whether the power grid input unit stops supplying power.  

[0021] Further, the method may further include: 

5 detecting a current of the battery pack; and 

controlling the battery pack to perform negative pulse discharging in a case that the 

detected current of the battery pack is not greater than a preset current value.  

[0022] In this way, the high frequency negative pulse discharging is performed on the 

battery pack, vulcanization of the battery can be weakened, a life of the battery pack can be 

10 extended, and therefore power preparation for long time can be achieved using a small delay 

battery.  

[0023] Other features and advantages of the present disclosure will be clarified in the 

description later, and a part of the other features and advantages become obvious from the 

description or are known by implementing the present disclosure. The objects and other 

15 advantages of the present disclosure can be achieved and obtained by structures particularly 

described in the description, claims and drawings.  

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] The drawings are used to provide further understanding of the present disclosure and 

20 form a part of the description. The drawings together with embodiments in the present 

disclosure are used to explain the present disclosure and are not intended to limit the present 

disclosure. In the drawings: 

[0025] Figure 1 shows a schematic structural diagram of a power supply system according 

to an embodiment of the present disclosure; 

25 [0026] Figure 2 shows a schematic structural diagram of a power supply unit of a power 

supply system according to an embodiment of the present disclosure; 

[0027] Figure 3 shows a first schematic structural diagram of a power supply system 

according to a first embodiment of the present disclosure; 

-6-



[0028] Figure 4 shows a second schematic structural diagram of the power supply system 

according to the first embodiment of the present disclosure; 

[0029] Figure 5 shows a third schematic structural diagram of the power supply system 

according to the first embodiment of the present disclosure; 

5 [0030] Figure 6 shows a flowchart of a power supply method according to a second 

embodiment of the present disclosure; 

[0031] Figure 7 shows a principle block diagram of a first embodiment of the conventional 

typical power distribution system; 

[0032] Figure 8 shows a principle block diagram of a second embodiment of the 

10 conventional typical power distribution system; 

[0033] Figure 9 shows a schematic structural diagram of a part of a power supply system 

according to a third embodiment of the present disclosure; 

[0034] Figure 10 shows a schematic structural diagram of a part of a power supply system 

according to a fourth embodiment of the present disclosure; 

15 [0035] Figure 11 shows a schematic structural diagram of a part of a power supply system 

according to a fifth embodiment of the present disclosure; 

[0036] Figure 12 shows a schematic structural diagram of a part of a power supply system 

according to a sixth embodiment of the present disclosure; 

[0037] Figure 13 shows a diagram illustrating a connection between an alternating current 

20 power supply and loads in a present power distribution system such as a machine room power 

distribution system; 

[0038] Figure 14 shows a block diagram of a part of modules in a preferred embodiment of 

a power supply system according to a seventh embodiment of the present disclosure; 

[0039] Figure 15 shows a schematic diagram of an AC/DC module in an AC/DC device 

25 according to a preferred embodiment of the present disclosure; 

[0040] Figure 16 shows a flowchart of a control method according to a preferred 

embodiment of the present disclosure; 

[0041] Figure 17 is a diagram showing a connection between a generator set and loads in a 
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present machine room power distribution system; 

[0042] Figure 18 shows a block diagram of a part of modules of a flexible power supply 

system according to a ninth embodiment of the present disclosure; 

[0043] Figure 19 shows a block diagram of a part of modules of a flexible power supply 

5 system according to a tenth embodiment of the present disclosure; 

[0044] Figure 20 shows a block diagram of a part of modules of a flexible power supply 

system according to an eleventh embodiment of the present disclosure; 

[0045] Figure 21 shows a block diagram of a part of modules of a flexible power supply 

system according to a twelfth embodiment of the present disclosure; 

10 [0046] Figure 22 shows a block diagram of a part of modules of a flexible power supply 

system according to a thirteenth embodiment of the present disclosure; 

[0047] Figure 23 shows a block diagram of a part of modules of a flexible power supply 

system according to a fourteenth embodiment of the present disclosure; 

[0048] Figure 24 shows a block diagram of a part of modules of a flexible power supply 

15 system according to a fifteenth embodiment of the present disclosure; 

[0049] Figure 25 shows a block diagram of a part of modules of a flexible power supply 

system according to a sixteenth embodiment of the present disclosure; and 

[0050] Figure 26 shows a block diagram of a part of modules of a flexible power supply 

system according to a seventeenth embodiment of the present disclosure.  

20 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

[0051] In order to provide a technical solution of extending power supply time and 

improving power supply reliability, a power supply system and a power supply method are 

provided according to embodiments of the present disclosure. Hereinafter preferred 

25 embodiments of the present disclosure are illustrated in conjunction with the drawings of the 

description. It should be understood that, the preferred embodiments described here are only 

used to illustrate and explain the present disclosure rather than limit the present disclosure.  

The embodiments in the present disclosure and features in the embodiments may be combined 

with each other without a conflict.  
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[0052] A power supply system is provided according to an embodiment of the present 

disclosure. As shown in Figure 1, the power supply system includes: a power grid input unit 

101, an oil engine input unit 102, an automatic transfer switch unit 103, a power supply unit 

104 and a control unit 105, wherein 

5 the power grid input unit 101 is configured to provide an interface connecting a power 

grid alternating current signal and is connected to the automatic transfer control unit; 

the oil engine input unit 102 is connected to the automatic transfer control unit and is 

configured to output an alternating current signal an the oil engine; 

the automatic transfer switch unit 103 is connected to the control unit and the power 

10 supply unit and is configure to, in response to an instruction of the control unit, connect the 

power grid input unit to the power supply unit and input the alternating current signal from a 

power grid to the power supply unit, when an alternating current is outputted normally by the 

power grid alternating current interface; and disconnect the power grid input from the power 

supply unit, connect the oil engine input unit to the power supply unit and provide the 

15 alternating current signal outputted by the oil engine to the power supply unit, when the 

alternating current is outputted abnormally by the power grid alternating current interface; 

the power supply unit 104 is configured to convert the received alternating current 

signal into a direct current signal and supply power to current loads using the direct current 

signal; and 

20 the control unit 105 is configured to monitor a state of the power grid alternating 

current output interface; when it is monitored that an alternating current is outputted by the 

power grid alternating current interface, transmit a first instruction to the automatic transfer 

switch unit, where the first instruction is used for instructing the automatic transfer switch 

unit to connect the power grid input unit to the power supply unit; when it is monitored that 

25 no alternating current is outputted by the power grid alternating current interface, transmit a 

second instruction to the automatic transfer switch unit, where the second instruction is used 

for instructing the automatic transfer switch unit to disconnect the power grid input unit from 

the power supply unit and connect the oil engine input unit to the power supply unit; monitor 

currents and voltages of the current loads and a power of a current oil engine; and determine 

30 to turn off the predetermined number of current loads based on a magnitude relationship 

between the power of the current oil engine and power of the current loads, and priority levels 
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of the current loads.  

[0053] With the system according to the embodiment of the present disclosure, the control 

unit can monitor a state of the power grid alternating current output interface and control the 

automatic transfer switch unit to be connected to the power grid input unit or the oil engine 

5 input unit according to whether the power grid alternating current interface outputs the 

alternating current signal normally. In a normal case, the power grid alternating current 

interface outputs the alternating current signal to supply power to the loads. In a case that the 

power grid blackouts, power is supplied to the loads by the oil engine input unit.  

[0054] Further, the system further includes a battery pack unit 106, wherein 

10 the power supply unit 104 is further configured to provide the direct current signal to the 

battery pack unit; 

the control unit 105 is further configured to instruct the power supply unit to control the 

battery pack to supply power to the current loads; and 

the battery pack unit 106 is configured to supply power to the current loads under control 

15 of the power supply unit.  

[0055] Further, as shown in Figure 2, the power supply unit 104 includes a rectification 

module 201 and a DC/DC module 202, wherein 

the rectification module 201 is configured to convert the received alternating current 

signal into a direct current signal and output the direct current signal to the DC/DC module; 

20 and 

the DC/DC module 202 is configured to perform high frequency isolation on the direct 

current signal inputted by the rectification module, and adjust an output voltage value so as to 

output to the battery pack unit and the current loads.  

[0056] Further, the control unit 105 is further configured to detect a current of the battery 

25 pack, and instruct the DC/DC module to perform high frequency negative pulse discharging 

on the battery pack when the detected current of the battery pack is not greater than a preset 

current value.  

[0057] Further, the DC/DC module 202 is configured to control a switch circuit connected 

in series with the battery pack to perform high frequency negative pulse discharging on the 

-10-



battery pack, after the reception of the instruction transmitted by the control unit for 

performing negative pulse discharging on the battery pack.  

[0058] Furthermore, the control unit 105 is configured to prohibit turning off the current 

loads and instruct the power supply unit to supply power to the battery pack unit and the 

5 current loads, in a case that a power of the current oil engine is greater than power of the 

current loads; turn off a first number of current loads starting from the load with a low priority 

according to an ascending order of priorities of the current loads, in a case that the power of 

the current oil engine is not greater than the power of the current loads; and instruct the 

DC/DC module to control the battery pack to supply power to the current loads in a case that 

10 all loads with a priority level less than a preset level each are turned off and the power of the 

current oil engine is not greater than the power of the current loads.  

[0059] Further, the automatic transfer switch unit is multiple single-pole double-throw 

switches.  

[0060] Hereinafter the system and method according to the present disclosure are described 

15 in detail using specific embodiments.  

[0061] First Embodiment: 

[0062] A power supply system is provided according to a first embodiment of the present 

disclosure, and a schematic structural diagram of which is shown in Figure 3. The power 

supply system includes: a power grid input unit 301, an oil engine input unit 302, an 

20 automatic transfer switch unit 303, a power supply unit 304, a control unit 305 and a battery 

pack unit 306. The power supply system may supply power in two operation modes: a power 

grid power supply mode and an oil engine power supply mode. Specific operation principles 

are as follows.  

[0063] The power grid input unit 301 provides an interface to connect a power grid 

25 alternating current signal, and the power grid alternating current signal may be inputted 

through the interface. The interface may provide a three-phase alternating current, and the 

interface includes three phase input interfaces al, bl and c1, and al, bl and cl are connected 

to first contacts pl of three single-pole double-throw switches of the automatic transfer switch 

unit 303, respectively.  

30 [0064] The oil engine input unit 302 supplies power using an oil engine, and three phase 
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output points a2, b2 and c2 of a three phase power supply of the oil engine input unit 302 are 

connected to second contacts p2 of the three single-pole double-throw switches of the 

automatic transfer switch unit 303, respectively.  

[0065] The power grid input unit 301 and the oil engine input unit 302 provide a three 

5 phase alternating current signal to the power supply unit 304 through the automatic transfer 

switch unit 303. The power supply unit 304 includes a rectification module 3041 and a 

DC/DC module 3042. The power grid input unit 301 or the oil engine input unit 302 provides 

a three phase alternating current signal to the rectification module 3041 through the automatic 

transfer switch unit 303, the rectification module 3041 converts the three phase alternating 

10 current signal into a direct current bus voltage so as to output to the DC/DC module 3042, and 

the DC/DC module 3042 converts the direct current bus voltage into a direct current voltage 

with high accuracy through high frequency isolation.  

[0066] The control unit 305 monitors a state of an alternating current signal output from the 

power grid alternating current interface of the power grid input unit 301, and specifically, may 

15 determine whether the alternating current signal output from the power grid alternating 

current interface is normal by detecting a voltage of the first contacts pl. When it is detected 

that the voltage of the pl is normal, it is determined that the alternating current signal output 

from the power grid alternating current interface is normal; the control unit 305 transmits a 

first instruction to the automatic transfer switch unit 303 to instruct a single pole of the 

20 automatic transfer switch unit 303 to be connected to the first contact p1, so as to connect the 

power grid input unit 301 to the power supply unit 304. In this case, a grid power supplies 

power to later levels of devices.  

[0067] The control unit 305 may determine a current flowing through the battery pack by 

current detecting devices RS 1 and RS2. Specifically, the control unit 305 may detect voltages 

25 across RS 1 and RS2, and may determine a value of a current flowing through RS 1 and RS2 

according to resistances of RS 1 and RS2. The current flowing through RS 1 is a total current 

flowing through the battery pack and the loads, and the current flowing through RS2 is a 

current flowing through the loads, and (RS1-RS2) is a current flowing through the battery 

pack. The battery pack is used to store electrical energy and supply power to the loads. If the 

30 battery pack discharges in a high rate current for multiple times when supplying power to the 

loads, resulting in that the battery is vulcanized and the life of the battery is shortened, 
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therefore negative pulse discharging recovering is to be performed on the battery pack. When 

the control unit 305 detects that the current of the battery pack is not greater than a preset 

current value, the control unit 305 transmits an instruction to the DC/DC module 3042 to 

perform high frequency negative pulse discharging on the battery pack. After the reception of 

5 the instruction, the DC/DC module 3042 controls a switch circuit connected in series with the 

battery pack to perform high frequency negative pulse discharging on the battery pack. The 

preset current value may be a preset percentage of a rated current of the battery pack, for 

example, the preset current value may be 30% of the rated current of the battery pack.  

Performing negative pulse discharging recovering on the battery pack can weaken 

10 vulcanization of the battery and extend the life of the battery pack. Charging and discharging 

of the battery pack by the control unit, the life of the battery pack is extended, thereby 

achieving power preparation for long time using small delay batteries.  

[0068] When the control unit 305 monitors that the voltage of the first contact pl is zero, it 

is determined that the alternating current signal outputted by the power grid alternating 

15 current interface is abnormal, and the power grid blackouts; the control unit 305 transmits a 

second instruction to the automatic transfer switch unit 303 to instruct a single pole of the 

automatic transfer switch unit 303 to be connected to the second contact p2, so as to connect 

the oil engine input unit 302 to the power supply unit 304. In this case, the oil engine input 

unit 301 supplies power for the later levels of devices.  

20 [0069] The alternating current signal provided by the power grid input unit 301 or the oil 

engine input unit 302 is converted into a direct current signal after passing through the 

rectification module 3041. The rectification module 341 outputs the direct current signal to 

the DC/DC module 3042, and the DC/DC module 3042 performs high frequency isolation on 

the direct current signal inputted by the rectification module and adjusts an output voltage 

25 value, thereby charging battery packs in the battery pack unit 306 and supplying power to the 

loads.  

[0070] In a case of supplying power using the oil engine, the power preparation time 

depends on a quality of diesel or gasoline to a great extent. Power is supplied to a load with a 

high priority according to an output power of the oil engine, thereby providing maximum 

30 power preparation time for the loads using a small capacity oil engine. Specifically, based on 

a voltage across RS2, i.e., a voltage of the current load, and the calculated current of RS2, the 
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control unit 305 may obtain a power of the current load is a product of the voltage across RS2 

and the current value. The control unit 305 may determine a power of the current oil engine as 

a product of the detected output voltage of the oil engine and the detected total output current 

of the oil engine, i.e., the current of RS 1. The control unit may determine an output voltage of 

5 the oil engine by detecting a voltage of the second contact p2.  

[0071] Priorities are set for respective loads in advance according to importance of the 

respective loads. Corresponding switches are provided for each path of loads, and the 

switches are operated to switch the loads so as to control the loads. When the power of the 

current oil engine is greater than the power of the current loads, the power of the current oil 

10 engine can meet power supply requirements of respective loads, all load switches are closed 

and in a normal operation state, and the control unit 305 controls to prohibit turning off the 

current loads and instruct the power supply unit 304 to supply power to the battery pack unit 

and all the current loads. When the power of the current oil engine is not greater than the 

power of the current loads, a first number of current loads are turned off starting from a load 

15 to be supplied power with a low priority according to an ascending order of priorities of the 

current loads. The first number may be set flexibly according to actual experiences and need.  

For example, a load with the lowest priority is closed, and then the magnitude relationship 

between the power of the current oil engine and the power of the current loads is determined 

after the load is closed; and if the power of the current oil engine is still not greater than the 

20 power of the current loads, a load with the lowest priority in the remaining loads is turned off 

continuously. In a case that all current loads with a priority level less than a preset level are 

turned off and the power of the current oil engine is not greater than the power of the current 

loads, the control unit 304 instructs the DC/DC module to control the battery pack to supply 

power to the current loads. In this case, both the oil engine and the battery pack supply power 

25 to the current loads. Since the power of the oil engine is not enough to supply power to the 

current loads, the batteries discharge continuously until the batteries are in an under voltage 

protection state. During the process of supplying power by the oil engine, priority levels are 

set for respective loads in advance according to importance of the respective loads, such that 

the loads are managed intelligently, thereby extending power supply time for the loads with a 

30 high priority more efficiently using the power of the oil engine.  

[0072] Further, the current detection devices RS1 and RS2 may be replaced with Hall 

sensors. As shown in Figure 4, the power supply system includes a power grid input unit 401, 
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an oil engine input unit 402, an automatic transfer switch unit 403, a power supply unit 404, a 

control unit 405, a battery pack unit 406, a rectification module 4041 and a DC/DC module 

4042.  

[0073] Further, the power supply system may be implemented by multiple rectification 

5 modules connected in parallel with multiple DC/DC modules. As shown in Figure 5, the 

power supply system includes a power grid input unit 501, an oil engine input unit 502, an 

automatic transfer switch unit 503, a power supply unit 504, a control unit 505, a battery pack 

unit 506, rectification modules 5041 and DC/DC modules 5042.  

[0074] Further, the power input unit 301 and the oil engine input unit 302 may provide a 

10 single phase alternating current signal. For the single phase alternating current signal, the 

automatic transfer switch unit 303 may be connected to the alternating current signal interface 

through two single-pole double-throw switches, and the rectification module may be 

implemented as a rectification circuit in the conventional technology for converting a single 

phase alternating current signal into a direct current signal, which is not described in detail 

15 here.  

[0075] With the system according to the first embodiment of the present disclosure, the 

control unit controls the number of current loads according to relationship between the power 

of the current oil engine and the power of the current loads, and priority levels of the loads, 

power supply time can be extended and a case that the power supply is powered off due to 

20 insufficient power supply time can be avoided, thereby improving power supply reliability. In 

addition, negative pulse discharging recovering is performed on the battery pack, 

vulcanization of the batteries can be reduced, thereby extending the life of the batteries.  

[0076] Second Embodiment: 

[0077] Based on the same concept as the power supply system according to the above 

25 embodiment of the present disclosure, a power supply method is further provided according to 

a second embodiment of the present disclosure accordingly. As shown in Figure 6, in 

combination with respective units included in the power supply system, the method includes 

step 601 to step 610 in the following.  

[0078] In step 601, a control unit monitors an operation state of a power grid input unit.  

30 [0079] In this step, in a normal case, electrical energy is provided for a later level of devices 
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by the power grid input unit. In order to avoid loss due to stopping operation of the loads 

when a power grid suddenly blackouts, it needs to monitor an operation state of the power 

grid, such that electrical energy can be provided using an oil engine or a battery pack when 

the power grid blackouts.  

5 [0080] In step 602, an oil engine is controlled to start when it is detected that the power grid 

input unit stops supplying power.  

[0081] Specifically, a control unit may control an automatic transfer switch unit to be 

connected to the power grid input unit or an oil engine input unit.  

[0082] In step 603, a power supply unit converts an alternating current provided by the oil 

10 engine into a direct current when the oil engine starts to supply power.  

[0083] In this step, the alternating current may be converted into the direct current using an 

existing rectification circuit.  

[0084] In step 604, the control unit monitors a current of a battery pack, a current of current 

loads and a power of a current oil engine.  

15 [0085] In step 605, the control unit determines whether the power of the current oil engine 

is greater than power of the current loads; the method proceeds to step 606 if the power of the 

current oil engine is greater than the power of the current loads; otherwise, the method 

proceeds to step 607.  

[0086] In this step, the power of the current loads may be determined by a product of the 

20 current of the current loads and the resistance of the current loads.  

[0087] In step 606, the control unit instructs the power supply unit to supply power to the 

battery pack and the current loads using the converted direct current, when the power of the 

current oil engine is greater than the power of the current loads.  

[0088] In step 607, the control unit turns off the first number of loads to be supplied power 

25 starting from a load to be supplied power with a low priority according to an ascending order 

of priorities of the current loads, when the power of the current oil engine is greater than the 

power of the current loads; and the method returns to step 605.  

[0089] The first number may be set flexibly according to actual experiences and need.  

Specifically, the control unit may turn off a load with the lowest priority and the method 
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returns to step 605, i.e., continuing to determine the magnitude relationship between the 

power of the current oil engine and the power of the current loads.  

[0090] In step 608, the control unit instructs the power supply unit to control the battery 

pack to supply power to the current loads, in a case that all loads to be supplied power with a 

5 priority level less than a preset level each are turned off and the power of the current oil 

engine is not greater than the power of the current loads.  

[0091] Further, the battery pack discharges in a high rate current for multiple times when 

supplying power to the loads, resulting in that vulcanization of the batteries appears and the 

life of the batteries is shortened, therefore negative pulse discharging recovering is to be 

10 performed on the battery pack. Specific processing is shown in step 609 in the following.  

[0092] In step S609, a current of the battery pack is detected.  

[0093] In step 610, the battery pack is controlled to perform negative pulse discharging 

when it is detected that the current of the battery pack is not greater than a preset current 

value.  

15 [0094] The preset current value may be a preset percentage of a rated current of the battery 

pack, for example, 20% of the rated current of the battery pack.  

[0095] With the method according to the second embodiment of the present disclosure, the 

control unit controls the number of the current loads according to relationship between the 

power of the oil engine and the power of the current loads and priority levels of the loads, 

20 such that the power supply time can be extended and a case that the power supply is powered 

off due to insufficient power supply time can be avoided, thereby improving power supply 

reliability. In addition, negative pulse discharging recovering is performed on the battery pack, 

such that vulcanization of the batteries can be reduced, thereby extending the life of the 

batteries.  

25 [0096] In summary, the solution according to the embodiment of the present disclosure is as 

follows. The power supply system includes the power grid input unit, the oil engine input unit, 

the automatic transfer switch unit, the power supply unit, the control unit and the battery pack 

unit. The power grid input unit is configured to provide an alternating current to the power 

supply unit; the oil engine input unit is configured to provide an alternating current to the 

30 power supply unit; the automatic transfer switch unit is configured to, in response to an 
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instruction of the control unit, connect the power grid input unit to the power supply unit via 

the switch when the power grid input unit supplies power normally; and connect the oil 

engine input unit to the power supply unit by switching the switch when the power grid input 

unit stops supplying power; the power supply unit is configured to convert the received 

5 alternating current into a direct current to provide to the battery pack unit and supply power to 

the current loads; the control unit is configured to monitor an operation state of the power grid 

operation unit; control the automatic transfer switch unit to be connected to be power grid 

input unit when it is monitored that the power grid input unit operates normally; control the 

automatic transfer switch unit to be connected to the oil engine input unit when it is monitored 

10 that the power grid input unit stops supplying power; monitor a current of the battery pack, a 

current of the current loads and a power of the current oil engine; determine a load to be 

supplied power which is to be turned off based on a magnitude relationship between the 

power of the current oil engine and the power of the current loads; control the battery pack to 

supply power to the current loads in a case that all loads to be supplied power with a priority 

15 level less than a preset level are turned off and the power of the oil engine is less than the 

power of the current loads; and control the battery pack to perform negative pulse discharging 

according to the monitored current of the battery pack; and the battery pack unit is configured 

to supply power to the loads to be supplied power. With the solution according to the 

embodiments of the present disclosure, the power supply time is extended and the power 

20 supply reliability is improved.  

[0097] Reference is made to Figure 7 which shows a principle block diagram of a first 

embodiment of a typical power distribution system, for example a power distribution system 

of a data machine room. As shown in Figure 7, the power distribution system is mainly 

composed of a mains network 11, a generator 21, an alternating current electric equipment 

25 group 30, a storage buttery 40 and an automatic transfer switch (ATS) switching module 50.  

The mains network 11 may include one path or two paths, and the generator 21 for example a 

diesel generator functions as a backup power supply when the mains blackouts. When the 

mains network 11 is normal, the ATS switching module 50 guides the mains into the 

alternating current electric equipment group 30. When the mains network 11 is abnormal, for 

30 example the mains blackouts or a fault occurs, the ATS switching module 50 transmits a 

signal to a controller of the generator 21, such that the generator 21 begins to start. Before the 

generator 21 is started, the alternating current electric equipment group 30 acquires power 
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from the storage battery 40 within a short time period, so as to maintain a normal operation of 

the system. After the generator 21 is started, the ATS switching module 50 automatically 

switches to the generator 21, and transmits the power from the generator 21 to the alternating 

current electric equipment group 30, thereby supplying power continuously.  

5 [0098] The alternating electric equipment group 30 may include a main input terminal 31, a 

direct current input terminal 32 and a bypass input terminal 33. In Figure 7, two input 

terminals of the ATS switching module 50 are connected to the mains network 11 and the 

generator 21 respectively, and an output terminal of the ATS switching module 50 is 

connected to the main input terminal 31 and the bypass input terminal 33 of the alternating 

10 current electric equipment group 30, so as to serve as a main power supply and a bypass 

power supply. The direct input terminal 32 of the alternating current electric equipment group 

30 is connected to the storage battery 40. When the mains network 11 is normal, power is 

supplied to the alternating current electric equipment group 30 by the mains network 11 

through the main input terminal 31. When the mains network 11 is abnormal, the main input 

15 terminal 31 is powered down, the alternating current electric equipment group 30 is connected 

to the storage battery 40 through the direct current input terminal 32, and an inverting module 

in the direct current input terminal 32 can invert a direct current from the storage battery 40 

into an alternating current for use. After the generator 21 is started, the main input terminal 31 

detects that power is inputted, and therefore a power supply input is switched from the direct 

20 current input terminal 32 back to the main input terminal 31 for normal use. The bypass input 

terminal 33 functions as a backup power supply when both the main input terminal 31 and the 

direct current input terminal 32 are powered down or abnormal. The alternating electric 

equipment group 30 and the storage battery 40 may be one or more sets. As shown by the 

second embodiment in Figure 8, the power distribution system includes N sets of alternating 

25 current electric equipment groups and N sets of storage batteries, for example, a first 

alternating current electric equipment group 30-1, a second alternating current electric 

equipment group 30-2, ... , an N-th alternating current electric equipment group 30-N; a first 

storage battery 40-1, a second storage battery 40-2, ... , an N-th storage battery 40-N, where N 

is a natural number greater than 1. Respective sets of alternating current electric equipment 

30 groups 30 are connected to a corresponding storage battery 40 in a similar way and are all 

connected to the ATS switching module 50.  

[0099] In the conventional power distribution system, the generator 21 is directly hooked 
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up to the alternating current electric equipment group 30. The alternating current electric 

equipment group 30 may include various types of alternating current electric equipments, for 

example an uninterrupted power supply (UPS) system, a high voltage direct current output 

(HVDC) system or an air conditioner. Some alternating current electric equipments have a 

5 feature of a great instantaneous input current. For example, when the UPS switches from the 

storage battery 40 to the generator 21 to supply power, and it is equivalent that a great load is 

increased suddenly for the generator 21. When the UPS is switched to the generator 21, an 

instantaneous input power of the UPS is generally greater than its rated input power, therefore 

it is required that the capacity to be configured of the generator 21 increases to about 2 times, 

10 so as to satisfy reliable and safe uninterrupted operation of the system. However, in this way 

after the capacity of the generator 21 increases, an output power of the generator 21 is far 

lower than a rated power of the generator 21 when the generator 21 operates in a steady state, 

thereby resulting in great waste. In addition, the alternating current electric equipments have 

various performances, some of which present inductive for example an air conditioner; and 

15 some of which present capacitive loads when lightly loaded, for example the uninterrupted 

power supply (UPS) system or a high voltage direct current (HVDC) output system. For the 

generator 21 for example a diesel generator, the capacitive load is weak; and in order to 

improve the reliability of the system, generally it is required to configure the capacity of the 

diesel generator to be about 2 times of all the alternating current electric equipments. In 

20 addition, even if the alternating current electric equipment group 30 does not operate at full 

capacity, it also needs to provide the generator 21 with a great capacity, so as to satisfy the 

requirement on the suppress of a reactive power and input harmonics of the input capacitor.  

[00100] For the drawback that the conventional power distribution system needs to configure 

a high capacity of the generator, resulting in resource waste when the generator operates in a 

25 steady state, another power supply system including an AC/DC converting module is further 

provided according to an embodiment of the present disclosure, which can reduce the 

configuration of the generator effectively.  

[00101] Third Embodiment 

[00102] A third embodiment of the present disclosure further provides another power supply 

30 system, which may particularly function as a power distribution system of a data machine 

room. As shown in Figure 9, in addition to the power grid input unit 101, the oil engine input 
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unit 102, the automatic transfer switch unit 103, the power supply unit 104 and the control 

unit 105 (which are not shown in Figure 9) shown in Figure 1, the power supply system may 

further include at least an alternating current electric equipment group 30, a storage battery 40 

and an AC/DC converting module 60.  

5 [00103] Power is supplied to the alternating current electric equipment group 30 by a power 

grid alternating current signal when a power grid alternating current interface 10 outputs an 

alternating current normally. In the embodiment of the present disclosure, the power grid 

input unit 101 provides an interface 10 for connecting to a power grid alternating current 

signal, i.e. the mains network, and thus outputting the power grid alternating current signal.  

10 When the power grid alternating current interface 10 outputs an abnormal alternating current, 

for example the mains blackouts or a fault occurs, the oil engine 20 receives a signal 

indicating that the mains network is abnormal, and begins to start. Before the oil engine 20 is 

started, power is supplied to the alternating current electric equipment group 30 by the storage 

battery 40, so as to maintain a normal operation of the system. In the embodiment of the 

15 present disclosure, the oil engine input unit 102 outputs an alternating current signal using an 

oil engine 20. The oil engine 20 is also referred to as an oil generator, and the oil engine 20 is 

a diesel generator or a gasoline generator. The alternating current electric equipment group 30 

may include various types of alternating current electric equipments, for example an 

uninterrupted power supply (UPS) system, a high voltage direct current (HVDC) output 

20 system or an air conditioner and so on.  

[00104] The unique feature of the embodiment lies in that: the AC/DC converting module 60 

is added in the power supply system; after the oil engine 20 is started, the AC/DC converting 

module 60 converts the alternating current from the oil engine 20 into the direct current for 

outputting, and supplies the direct current to the storage battery 40. In this case, it is 

25 equivalent that both the storage battery 40 and the AC/DC converting module 60 supply 

power to the alternating current electric equipment group 30.  

[00105] In the embodiment of the present disclosure, a process of supplying power by both 

the storage battery 40 and the AC/DC converting module 60 after the oil engine 20 is started 

is controlled. When a total power demand of all loads operating currently in the alternating 

30 current electric equipment group 30 is greater than an instantaneous power of the oil engine 

20, both the AC/DC converting module 60 and the storage battery 40 supply power to the 
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alternating current electric equipment group 30. When the total power demand of all loads 

operating currently in the alternating current electric equipment group 30 is equal to or less 

than the instantaneous power of the oil engine 20, the AC/DC converting module 60 supplies 

power to the alternating current electric equipment group 30, and at the same time the AC/DC 

5 converting module 60 charges the storage battery 40. The control process may be 

implemented by a control module. The control module may, after the oil engine 20 is started, 

determine whether the total power demand of the alternating current electric equipment group 

30 is greater than the instantaneous power of the oil engine 20 for example by detecting the 

total input current of the alternating current electric equipment group 30; and control the 

10 storage battery 40 to enter a discharging mode in a case that it is determined that the total 

power demand is greater than the instantaneous power, where in this case both the AC/DC 

converting module 60 and the storage battery 40 supply power; and control the storage battery 

40 to enter a charging mode in a case that it is determined that the total power demand is not 

greater than the instantaneous power, the AC/DC converting module 60 supplies power to the 

15 alternating current electric equipment group 30 while charges the storage battery 40. The 

control module further controls the storage battery 40 to supply power to the alternating 

current electric equipment group 30 before the power grid alternating current interface 10 

outputs an abnormal alternating current and the oil engine 20 is started.  

[00106] In the embodiment, the AC/DC converting module 60 is added to convert the 

20 alternating output power of the oil engine 20 into the direct current output power, and supplies 

power to the alternating current electric equipment group 30 in combination with the storage 

battery 40. The architecture adapts to a scene in which the instantaneous output energy 

requirement is greater than the input energy requirement, and a too high configuration can be 

avoided in this scene. When the total power demand of the alternating current electric 

25 equipment group 30 is greater than the instantaneous power of the oil engine 20, i.e., when the 

instantaneous energy required by alternating current electric equipment group 30 is greater 

than the input energy, both the AC/DC converting module 60 and the storage battery 40 

supply power, such that the oil engine 20 can adapt to a load with a pulsed power requirement, 

thereby reducing the capacity configuration of the oil engine 20. When the total power 

30 requirement of the alternating current electric equipment group 30 is equal to or less than the 

instantaneous power of the oil engine 20, i.e., when the energy required by loads in the 

alternating current electric equipment group 30 is less than the input energy, the AC/DC 
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converting module 60 charges the storage battery 40 and supplies power to the loads. With the 

method, the load with the pulsed power requirement is achieved using a small oil engine 20, 

thereby saving the investment.  

[00107] In the embodiment of the present disclosure, specific connection ways between the 

5 alternating current electric equipment group 30 and other functional modules in the power 

supply system are not limited, and those skilled in the art can design various connection ways 

as needed, as long as the power supply logic relationship described above can be satisfied. In 

a preferred embodiment of the present disclosure, the alternating current electric equipment 

group 30 may include a main input terminal 31, a direct current input terminal 32 and a 

10 bypass input terminal 33. The main input terminal 31 functions as a main power supply to 

supply power with a priority, the direct current input terminal 32 is used to be connected to a 

direct current input when the main input terminal 31 has no power supply input, and an 

inverting module within the direct current input terminal 32 may invert the direct current 

input to the direct current input terminal 32 into an alternating current for use. The bypass 

15 input terminal 33 functions as a bypass power supply i.e., a backup power supply in a case 

that both the main input terminal 31 and the direct current input terminal 32 are powered 

down or abnormal.  

[00108] Since the mains network is a main power supply, the power grid alternating current 

signal is connected to the main input terminal 31 of the alternating current electric equipment 

20 group 30 as a main power supply in the embodiment of the present disclosure. The direct 

current input terminal 32 of the alternating current electric equipment group 30 is connected 

to the AC/DC converting module 60 and the storage battery 40, such that power is acquired 

through the direct current input terminal 32 when the power gird alternating current interface 

10 outputs an abnormal alternating current. The bypass input terminal 33 of the alternating 

25 current electric equipment group 30 provides two types of specific connection ways for 

reference.  

[00109] In the power supply system according to the third embodiment shown in Figure 9, 

the bypass input terminal 33 of the alternating current electric equipment group 30 is 

connected to the oil engine 20, such that the system may switch to the bypass input terminal 

30 33 and the oil engine 20 functions as a bypass power supply to supply power to the alternating 

current electric equipment group 30, when the inverting module in the alternating current 
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electric equipment group 30 for inverting the direct current input is damaged. In the 

embodiment, the oil engine 20 is connected to the bypass input terminal 33, thereby 

functioning as the last power supply barrier to ensure the normal operation of the system.  

[00110] Fourth Embodiment 

5 [00111] In a power supply system according to a fourth embodiment shown in Figure 10, the 

power supply system may include an ATS switching module 50. Two input terminals of the 

ATS switching module 50 are connected to the power grid alternating current signal and the 

oil engine 20 respectively, and an output terminal of the ATS switching module 50 is 

connected to the bypass input terminal 33 of the alternating current electric equipment group 

10 30 so as to function as a bypass power supply. In this way, when the inverting module within 

the alternating current electric equipment group 30 is damaged, the system switches to the 

bypass input terminal 33 and the oil engine 20 functions as the bypass power supply to supply 

power to the alternating current electric equipment group 30; in addition, when the power grid 

alternating current interface recovers to output a normal alternating current, the ATS 

15 switching module 50 switches back to the power grid alternating current signal to supply 

power to the alternating current electric equipment group 30.  

[00112] In the conventional technology, the output of the oil engine 20 is connected to the 

main input terminal 31 of the alternating current electric equipment group 30, and the output 

of the oil engine 20 is only to be connected to the bypass input terminal 33 in the embodiment.  

20 Generally, when a voltage of the main input terminal 31 of the UPS system for example is 

normal in the alternating current electric equipment group 30, the main power supply is used 

with a priority to supply power; when the oil engine 20 operates and if the output of the oil 

engine 20 is directly connected to the main circuit of the UPS system to supply power, the 

UPS acquires power from the main circuit with a priority and does not acquire energy from 

25 the storage battery 40, thereby not satisfying the pulsed power demand by the AC/DC 

converting module 60. In the embodiment, the oil engine 20 is connected to the bypass input 

terminal 33 to function as the bypass power supply; this is because if the inverter of the UPS 

system is in a fault, a backup power supply is needed and the bypass power supply is the last 

battier of the UPS system.  

30 [00113] Fifth Embodiment 

[00114] The alternating current electric equipment group 30, the storage battery 40 and the 
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AC/DC converting module 60 in the power supply system according to the embodiment of the 

present disclosure may include one or more sets. Reference is made to Figure 11, another 

embodiment of the power supply system is further provided according to a fifth embodiment 

of the present disclosure. In addition to the power grid input unit 101, the oil engine input unit 

5 102, the automatic transfer switch unit 103, the power supply unit 104 and the control unit 

105 (which are not shown in Figure 11) shown in Figure 1, the power supply system further 

includes N sets of alternating current electric equipment group 30, N sets of storage battery 40 

and N sets of AC/DC converting module 60.  

[00115] One set of storage battery 40 and AC/DC converting module 60 is provided for each 

10 alternating current electric equipment group 30. The first alternating current electric 

equipment group 30-1 is connected to the first storage battery 40-1 and the first AC/DC 

converting module 60-1 correspondingly, the second alternating current electric equipment 

group 30-2 is connected to the second storage battery 40-2 and the second AC/DC converting 

module 60-2 correspondingly, ... , the N-th alternating current electric equipment group 30-N 

15 is connected to the N-th storage battery 40-N and the N-th AC/DC converting module 60-N 

correspondingly, where N is a natural number greater than 1. Operation processes and 

connection relationships with other functional modules in the power supply system of 

respective alternating current electric equipment groups 30 are the same as that described in 

Figure 9 or Figure 10. Each alternating current electric equipment group 30 may also include 

20 the main input terminal 31, the direct current input terminal 32 and the bypass input terminal 

33, and the connection relationship and operation process thereof are the same as that 

described in Figure 9 or Figure 10.  

[00116] In a case there are multiple alternating current electric equipment groups 30, the 

total power demand of all loads operating currently in the alternating current electric 

25 equipment group 30 refers to a total power demand of all loads operating currently among the 

first alternating current electric equipment group 30-1 to the N-th alternating current electric 

equipment group 30-N. The control module may determine whether the total power demand is 

greater than the instantaneous power of the oil engine 20 by detecting a total input current of 

the first alternating current electric equipment group 30-1 to the N-th alternating current 

30 electric equipment group 30-N; control the first storage battery 40-1 to the 40-N storage 

battery each to enter a discharging mode in a case that the total power demand is greater than 

the instantaneous power, where in this case each set of AC/DC converting module 60 and 
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storage battery 40 supply power to a corresponding alternating current electric equipment 

group 30; and control the first storage battery 40-1 to the N-th storage battery 40-N each to 

enter a charging mode in a case that the total power demand is not greater than the 

instantaneous power, where each set of AC/DC converting module 60 supply power to a 

5 corresponding alternating current electric equipment group 30 and charges a corresponding 

storage battery 40.  

[00117] Sixth Embodiment 

[00118] Referring to Figure 12, another embodiment of the power supply system is further 

provided according to a sixth embodiment of the present disclosure. The power supply system 

10 according to the embodiment further includes a reactive power compensation module 71 

connected to an output terminal of the oil engine 20 and configured to adjust a power factor of 

a load of the oil engine 20 when the oil engine operates, such that the load of the oil engine 20 

presents resistive or weak inductive. When the oil engine 20 is started, the reactive power 

compensation module 71 directly connected to the output of the oil engine 20 may adjust the 

15 power factor of the load of the oil engine 20; and particularly for a lead load, the load may be 

adjusted to present resistive or weak inductive by the reactive power compensation module 71.  

For example, an input power factor of a standard oil engine expected load lags 0.8. In the 

sixth embodiment shown in Figure 12, by the reactive power compensation module 71, the 

output of the oil engine 20 is connected to the ATS switching module 50 and respective 

20 AC/DC converting modules 60. By adjusting of the reactive power compensation module 71, 

a loading capacity of the oil engine 20 can be improved and a capacitive load can be avoided, 

such that the oil engine 20 outputs voltage resonance, improving the adaptive ability of the oil 

engine 20 to the capacitive load, and being beneficial to select an oil engine 20 with a small 

capacity.  

25 [00119] A specific operation process of the power supply system shown in Figure 12 is as 

follows.  

[00120] 1) When the power grid alternating current interface 10 outputs a normal alternating 

current, a power grid alternating current signal supplies power to the main input terminal 31 

of each alternating current electric equipment group 30 and a charger in the alternating current 

30 electric equipment 30 charges the storage battery 40, so as to supply power when the power 

grid alternating current interface 10 outputs an abnormal alternating current.  
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[00121] 2) When the power grid alternating current interface 10 outputs an abnormal 

alternating current, the alternating current electric equipment group 30 obtains energy from 

the storage battery 40 through the direct current input terminal 32.  

[00122] After the oil engine 20 is started, the reactive power compensation module 71 

5 directly connected to the output of the oil engine 20 may adjust the power factor of the load of 

the oil engine, and adjust the load to present resistive or weak inductive. By the reactive 

power compensation module 71, the output of the oil engine 20 is connected to the ATS 

switching module 50 and respective AC/DC converting modules 60.  

[00123] By starting the AC/DC converting module 60, the alternating current input voltage 

10 of the oil engine 20 is converted into the direct current output. In this case, it is equivalent to 

that both the storage battery 40 and the AC/DC converting module 60 supply power to the 

alternating current electric equipment group 30.  

[00124] If an inverter in the alternating current electric equipment group 30 is damaged, the 

system may switch to the bypass input terminal 33. The ATS switching module 50 selects to 

15 connect the output of the oil engine 20 to the bypass input terminal 33 of the alternating 

current electric equipment group 30, and the oil engine 20 supplies power through the ATS 

switching module 50.  

[00125] 3) When the power grid alternating current interface 10 recovers to output a normal 

alternating current, the main input terminal 31 of the alternating current electric equipment 

20 group 30 recovers to supply power, and the system switches to the main input terminal 31 for 

inputting. In this case, respective AC/DC converting modules 60 stop operating, and the oil 

engine 20 and the reactive power compensation module 71 may also stop operating. The 

whole system recovers to an initial state before powered off.  

[00126] In some embodiment of the present disclosure, the reactive power compensation 

25 module 71 may be added in the conventional power distributing system shown in Figure 7 or 

Figure 8 and connected to the output terminal of the oil engine 20, so as to improve the 

performance of the load of the oil engine through reactive power compensation, such that it is 

beneficial to select the diesel generator 20 with a small capacity.  

[00127] In another embodiment of the present disclosure, the reactive power compensation 

30 module 71 may be replaced with a harmonic compensation module or a reactive power 
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harmonic compensation module. The harmonic compensation module is connected to the 

output terminal of the oil engine 20, so as to handle harmonics in a circuit when the oil engine 

20 operates. The reactive power harmonic compensation module has functions of reactive 

power compensation and harmonic processing, and is connected to the output terminal of the 

5 oil engine 20, so as to handle harmonics in a circuit when the oil engine 20 operates and 

adjust the power factor of the load of the oil engine 20, such that the load of the oil engine 20 

presents resistive or weak inductive.  

[00128] In summary, the third embodiment to the sixth embodiment mainly focus on the 

following aspects 

10 [00129] 1. in the embodiment of the present disclosure, the AC/DC converting module 60 is 

added in the power supply system, the capability of the oil engine 20 is utilized at a greatest 

extent, thereby supplying power to the alternating current electric equipment group 30 such as 

the UPS system or other electric equipments while charging the storage battery 40. When the 

required power of the load is greater than the instantaneous power of the oil engine, both the 

15 storage battery 40 and the AC/DC converting module 60 supply power; and when the required 

power of the load is less than or equal to the instantaneous power of the oil engine, the 

AC/DC converting module 60 charges the storage battery 40 and supplies power to the load.  

[00130] 2. in the embodiment of the present disclosure, the reactive power compensation 

module 71 is cooperated with the oil engine 20 in the power supply system, and the 

20 performance of the load of the oil engine is improved by the reactive power compensation 

module 71, such that it is beneficial to select an oil engine set with a small capacity.  

[00131] 3. in the embodiment of the present disclosure, an ATS switching logic is put 

forward, when the power grid alternating current interface 10 outputs a normal alternating 

current, the ATS connects the bypass of the alternating current electric equipment group 30 to 

25 the power grid alternating current signal; and when the power grid alternating current 

interface 10 outputs an abnormal alternating current, the output of the oil engine 20 is 

connected to the bypass.  

[00132] 4. in the embodiment of the present disclosure, the switching logic of the power 

supply system is improved, including the switching logic after the power gird alternating 

30 current interface 10 outputs an abnormal alternating current and the recovering logic after the 

power grid alternating current interface 10 outputs a normal alternating current described 

-28-



above.  

[00133] 5. in the embodiment of the present disclosure, the configuration method of the oil 

engine 20 is improved, the oil engine 20 may be configured according to the actual active 

load demand required by the system. The oil engine 20 may be configured according to the 

5 actual active demand rather than the rated full loaded capacity of the alternating current 

electric equipment group 30.  

[00134] 6. in the present disclosure, by reducing the installed capacity of the oil engine 20, 

the capital investment (capex) is reduced effectively. Since the installed capacity of the oil 

engine 20 is reduced, the instantaneous power is controlled effectively, a cross section area of 

10 a cable may be smaller, a cost of the whole project is reduced, thereby reducing the capital 

investment. With the power supply system according to the embodiment of the present 

disclosure, the oil engine set is operated at the optimum operation power point, and oil 

consumption per unit of generating capacity is reduced, thereby reducing an operation cost 

(opex). Since the efficiency of the oil engine 20 is improved, carbon emission is reduced and 

15 it is more environmental protection when a certain power is provided.  

[00135] Figure 13 shows a diagram showing a connection between an alternating current 

power supply and loads in a present power distribution system such as a machine room power 

distribution system. An alternating current power supply 70 may be a diesel generator set 

configured to supply power to n loads connected to an output terminal thereof, for example a 

20 first load 80-1, a second load 80-2, ... , an n-th load 80-n. The n loads may be alternating 

current loads. In configuring the power of the diesel generator set, in an aspect, the capacity of 

the diesel generator set is configured as a certain times of the rated total capacity of the loads 

according to typical generator set design, generally 2 times; and in another aspect, a case that 

the n loads operate at their maximum power simultaneously needs to be considered, such that 

25 the system supplies power safely and reliably. However, at most of cases, the system does not 

operate at the maximum power, and the diesel generator set operates at a light load all the 

time, thereby resulting in wasting resources.  

[00136] For a drawback that the power adaptive ability of the alternating current power 

supply in the conventional power distributing system is not strong, another power supply 

30 system and power supply method are further provided according to the embodiment of the 

present disclosure. The AC/DC module and its monitoring module are provided without 
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increasing the input power, thereby improving the adaptive ability of the pulsed power and 

effectively increasing continuity of power supply of the system.  

[00137] Seventh Embodiment 

[00138] Another embodiment of the power supply system is further provided according to a 

5 seventh embodiment of the present disclosure, and the embodiment includes an AC/DC 

device. Hereinafter the AC/DC device and a power supply system including the AC/DC 

device in the embodiment of the present disclosure are described in detail in conjunction with 

Figure 14.  

[00139] As shown in Figure 14, another embodiment of the power supply system is further 

10 provided according to the seventh embodiment of the present disclosure. In addition to the 

power grid input unit 101, the oil engine input unit 102, the automatic transfer switch unit 103, 

the power supply unit 104 and the control unit 105 (which are not shown in Figure 14) shown 

in Figure 1, the power supply system further includes: an alternating current power supply 70, 

multiple loads and at least one storage battery pack, wherein the alternating current power 

15 supply 70 is an oil engine, for example a diesel generator set or a gasoline generator set. In the 

embodiment of the present disclosure, the oil engine input unit 102 outputs an alternating 

current signal using an oil engine.  

[00140] When an abnormal alternating current is outputted by the power grid alternating 

current interface, the automatic transfer switch unit 103 connects the oil engine input unit 102 

20 to the power supply unit 104, thereby providing an alternating current signal outputted by the 

oil engine input unit 102 to the power supply unit 104. The power supply unit 104 converts 

the alternating current signal outputted by the oil engine input unit 102 into a direct current 

signal, and supplies power to a current load using the direct current signal. Therefore, when 

an abnormal alternating current is outputted by the power grid alternating current interface, 

25 the alternating current power supply 70 supplies power to the multiple loads. The multiple 

loads may be the first load 80-1 to a (m+n)-th load 80-m+n in Figure 14 for example.  

[00141] When an abnormal alternating current is outputted by the power grid alternating 

current interface, the power supply unit 104 includes an AC/DC device.  

[00142] The AC/DC device in the present disclosure includes a monitoring module (not 

30 shown in Figure 14) and at least one AC/DC module. The at least one AC/DC module is 
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configured correspondingly to at least one of the multiple loads and at least one storage 

battery.  

[00143] For example, in the power supply system, an AC/DC module and a storage battery 

pack are provided correspondingly for at least one of the multiple loads. In Figure 14, AC/DC 

5 modules and storage battery packs are provided for m loads, and the loads are referred to as a 

second load group including a first load 80-1, a second load 80-2, ... , an m-th load 80-m.  

Accordingly, the remaining loads are referred to as a first load group, including an (m+1)-th 

load 80-m+1, an (m+2)-th load 80-m+2, ... , an (m+n)-th load 80-m+n. In the present 

disclosure, an AC/DC module and a storage battery pack are provided for each load in the 

10 second load group. For example, a first AC/DC module 90-1 and a first storage battery pack 

100-1 are provided for the first load 80-1, a second AC/DC module 90-2 and a second storage 

battery pack 100-2 are provided for the second load 80-2, ... , and an m-th AC/DC module 

90-m and an m-th storage battery pack 100-m are provided for the m-th storage battery pack 

100-m. The AC/DC module is configured to convert an alternating current outputted by the 

15 alternating current power supply 70 into a direct current. When the system operates, it may be 

controlled such that power is supplied to the loads in the second load group by the 

corresponding AC/DC module, or by the corresponding storage battery pack, or by both the 

AC/DC module and the storage battery pack. The loads in the second load group may include 

an uninterrupted power supply and an electric equipment.  

20 [00144] In the present disclosure, the monitoring module is connected to respective AC/DC 

modules, detects a total output current of the alternating current power supply 70, transmits an 

instruction to control an input power of the at least one AC/DC module according to the total 

output current of the alternating current power supply 70, such that the total output power of 

the alternating current power 70 is not higher than a preset power. The preset power is a value 

25 slightly lower than a rated power of the alternating current power supply. As the AC/DC 

module shown in Figure 14, the modules have a function of AC/DC converting, and may 

control the input power in response to the instruction from the monitoring module, thereby 

controlling the total output power of the alternating current power supply 70. An input 

terminal of each AC/DC module is connected to an alternating current output terminal of the 

30 alternating current power supply 70 such as a diesel generator; the monitoring module 

determines whether to transmit an instruction to start the AC/DC module in the second load 

group by detecting the total output current of the alternating current power supply 70, for 
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example a current at the point A in Figure 14, and detects the total output current of the 

alternating current power supply in a real-time manner after the AC/DC module is started, 

thereby controlling the input power of each AC/DC module. For example, a current at the 

point B in Figure 14 is controlled by adjusting an input current of each AC/DC module; and 

5 since a current at the point C does not change, thereby controlling the total output power of 

the whole alternating current power supply 70.  

[00145] Specifically, the monitoring module is connected to an alternating current output 

terminal of the alternating current power supply 70; and is configured to detect the total 

output current of the alternating current power supply 70 when the system is started, and 

10 transmit an instruction to start each AC/DC module in a case that the total output current is 

less than a set value. In a preferred embodiment of the present disclosure, respective AC/DC 

modules may be started simultaneously or started one by one. Therefore, if the total output 

current of the alternating current power supply 70 is great, i.e., not less than the set value, 

when the system is started, respective AC/DC modules in the second load group are not 

15 started, and power is supplied to the loads in the second load group by the connected storage 

battery pack, thereby controlling the total output current of the alternating current power 

supply 70 not to exceed a preset power. If the total output current of the alternating current 

power supply 70 is small, i.e., greater than the set value, when the system is started, the 

alternating current power supply 70 can supply power to the loads in the second load group 

20 through the respective AC/DC modules, therefore the respective AC/DC modules may be 

started. In this case, the respective AC/DC modules may supply power to the loads in 

combination with the storage battery pack.  

[00146] After transmitting the instruction to start the respective AC/DC modules, the 

monitoring module may control the respective AC/DC modules to increase an input power 

25 thereof, such that the total output current of the alternating current power supply 70 gradually 

increases, thereby avoiding that the total output power of the alternating current power supply 

70 increases suddenly and exceeds the preset power. The monitoring module continuously 

detects whether the total output current of the alternating current power supply 70 is less than 

the set value; transmits an instruction to respective AC/DC modules to gradually increase the 

30 input power thereof in a case that the total output current is less than the set value, such that 

the total output current of the alternating current power supply 70 increases; and transmits an 

instruction to the respective AC/DC modules to gradually decrease the input power thereof in 
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a case that the total output current is not less than the set value, such that the total output 

current of the alternating current power supply 70 decreases. That is, the control process 

needs to meet a requirement that the total output power of the alternating current power 

supply 70 is not higher than the set value. Preferably, the control process needs to meet 

5 another control condition, i.e., after the input power of the respective AC/DC modules are 

increased, a requirement for a charging current rate of the connected storage battery pack 

needs to be met in addition to meeting the requirement of the connected load, that is, not 

greater than a preset charging current rate of the storage battery pack. In a preferred 

embodiment of the present disclosure, the monitoring module may reduce an input power of 

10 one or more of the respective AC/DC modules randomly, thereby reducing the total output 

current of the alternating current power supply 70. In another preferred embodiment of the 

present disclosure, the monitoring module may reduce an input power of respective AC/DC 

modules by average, thereby reducing the total output current of the alternating current power 

supply 70.  

15 [00147] In a preferred embodiment of the present disclosure, after the respective AC/DC 

modules are started, the respective AC/DC modules may supply power to the loads in 

combination with the storage battery pack. In this case, a charging and discharging state of the 

storage battery pack may be controlled according to actual cases. The monitoring module in 

the present disclosure may adjust the input power of the respective AC/DC modules according 

20 to a principle of balance. The monitoring module may collect output current states of 

respective AC/DC modules and input current states of the loads connected to the respective 

AC/DC modules. The monitoring module controls input power of respective AC/DC modules, 

so as to ensure that the output current of the AC/DC module is greater than or equal to the 

input current of the loads and the battery does not discharge excessively. That is, if a preset 

25 power of the alternating current power supply 70 can meet the demand of the all loads, the 

input power of the respective AC/DC modules are balanced and the storage battery is not 

started as much as possible to supply power. If the preset power of the alternating current 

power supply 70 can meet the demand of all loads and there is remaining power, the AC/DC 

modules may charge the storage battery pack connected thereto. If the preset power of the 

30 alternating current power supply 70 can not meet the demand of all loads, the monitoring 

module controls the AC/DC module to start the connected storage battery pack to supply 

power in a combined manner.  
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[00148] If the storage battery pack and the AC/DC modules are started in the system to 

supply power in a combined manner, the monitoring module according to the present 

disclosure may determine how to adjust the input power of the AC/DC module connected to 

each storage battery pack according to the remaining electric quantity of the storage battery 

5 pack. After the respective AC/DC modules are started, remaining electric quantities of 

respective storage battery packs are detected, the storage battery packs are ranked in an 

ascending order according to the remaining electric quantities, one or more storage battery 

packs with the lowest remaining electric quantity are selected, and an input power of AC/DC 

modules connected to the one or more storage battery packs is increased. For example, one 

10 storage battery pack with the lowest remaining electric quantity may be selected; the first 

AC/DC module 90-1 detects that the first storage battery pack 100-1 has the lowest electric 

quantity, and the monitoring module may control the first AC/DC module 90-1 to increase the 

input current, so as to ensure safe and reliable operation of the first load 80-1. For example, 

two storage battery packs with the lowest electric quantity may be selected, and an input 

15 power of AC/DC modules connected to the two storage battery packs is increased. In the 

present disclosure, the monitoring module schedules in a centralized manner, the input power 

of respective AC/DC modules are allocated reasonably, and it is ensured that the storage 

batteries in the whole power distribution system are utilized most sufficiently, thereby 

utilizing the alternating current power supply 70 such as the diesel generator effectively and 

20 ensuring reliable power supply.  

[00149] In the present disclosure, after transmitting an instruction to start the AC/DC 

modules, the monitoring module may further allocate input power according to priorities of 

loads connected to the AC/DC modules. That is, the system may set importance of respective 

direct current loads, so as to ensure that power is supplied continuously for important loads.  

25 For a load with a low priority, when the total output power of the alternating current power 

supply is equal to or close to a rated value, an AC/DC module connected to the load is 

controlled to reduce an input power, so as to ensure that an AC/DC module connected to a 

load with a high priority supplies power.  

[00150] Reference is made to Figure 15 which shows a schematic diagram of an AC/DC 

30 module in an AC/DC device according to a preferred embodiment of the present disclosure.  

As shown in Figure 15, an AC/DC module 90 in the embodiment includes at least an AC/DC 

converting unit 91 and an electric quantity calculating unit 92.  
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[00151] The AC/DC converting unit 91 is configured to convert an alternating current 

outputted by the alternating current power supply 70 into a direct current. The electric 

quantity calculating unit 92 is configured to detect a remaining electric quantity of a storage 

battery pack connected thereto and transmit the detected electric quantity to a monitoring 

5 module.  

[00152] The AC/DC module 90 may further include a charging control unit 93 configured to 

control charging and discharging of a storage battery pack connected thereto.  

[00153] In a preferred embodiment of the present disclosure, the AC/DC module 90 may 

further include a battery life calculating unit configured to calculate a battery life of a storage 

10 battery pack connected thereto and transmit the battery life to the monitoring module. In 

addition, the AC/DC module 90 may further have the following features: 

1) when a voltage and a frequency can be started within a certain normal range, a stable 

output power can be ensured even if the voltage and the frequency change quickly; 

2) when an input voltage falls instantaneously, an output power can be limited; 

15 3) when a shock load is output, the maximum instantaneous input power does not 

exceed K times of the output load, where generally 1<K<3; and 

4) when the input voltage is abnormal and the system is turned off, the system may start 

normally and recover to supply power when the input voltage recovers normal.  

[00154] Eighth Embodiment 

20 [00155] Another embodiment of the power supply method is further provided according to 

an eighth embodiment of the present disclosure. The method is applied to a power supply 

system. The power supply system includes an alternating current power supply 70, multiple 

loads to which power is supplied by the alternating current power 70, at least one storage 

battery pack and at least one AC/DC module. The alternating current power supply 70 is an 

25 oil engine, for example a diesel generator set or a gasoline generator set.  

[00156] The power supply system may be the power supply system shown in the seventh 

embodiment and meet the following condition. When an abnormal alternating current is 

outputted by the power grid alternating current interface, the alternating current power supply 

70 supplies power to the multiple loads; and when the power grid alternating current interface 

30 outputs an abnormal current, the power supply unit 104 includes an AC/DC device.  

- 35 -



[00157] The multiple loads are the first load 80-1 to the (m+n)-th load 80-m+n in Figure 14 

for example. An AC/DC module and a storage battery pack are provided correspondingly for 

at least one of the multiple loads, where the AC/DC module is configured to convert an 

alternating current outputted by the alternating current power supply 70 into a direct current to 

5 supply power to a connected load. Power may be supplied to the load by the storage battery 

pack only or by both the AC/DC module and the storage battery pack.  

[00158] In addition to the power supply method provided in the second embodiment, the 

power supply method according to the present disclosure further includes a control method.  

The control method includes the following steps: detecting a total output current of the 

10 alternating current power supply 70, and transmitting an instruction to control an input power 

of respective AC/DC modules according to the total output current of the alternating current 

power supply 70, such that the total output power of the alternating current power supply is 

not higher than a preset power. The preset power is a value slightly lower than a rated power 

of the alternating current power supply. For example, the system may determine whether to 

15 transmit an instruction to start AC/DC modules in a second load group by detecting the total 

output current of the alternating current power supply, for example the current at the point A 

in Figure 14, detect the total output current of the alternating current power supply in a 

real-time manner after the AC/DC modules are started, thereby controlling input power of 

respective AC/DC modules. For example, the current at the point B in Figure 14 is controlled 

20 by adjusting an input current of respective AC/DC modules, thereby controlling the total 

output power of the whole alternating current power supply 70.  

[00159] A product of the AC/DC device in the present disclosure may be packaged and used 

in multiple ways. For example, the monitoring modules may be disposed in respective AC/DC 

modules, and communicate with each other in use to achieve overall control. The monitoring 

25 module may be independent from the AC/DC modules and function as a total monitoring 

module of the power distribution system, thereby controlling all AC/DC modules.  

[00160] Reference is made to Figure 16 which shows a flowchart of a control method 

according to a preferred embodiment of the present disclosure. As shown in Figure 16, the 

control method according to the embodiment includes step S 1601 to step S 1607 in the 

30 following.  

[00161] Firstly, in step S1601, a system is started.  
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[00162] Subsequently, in step S 1602, a total output current of an alternating current power 

supply 70 is detected.  

[00163] Subsequently, in step S 1603, it is determined whether the total output current of the 

alternating current power supply 70 is less than a set value, the method proceeds to step 

5 S1604 in a case that the total output current is less than the set value; and otherwise, the 

method proceeds to step S 1602, i.e., continuously detecting and determining whether the total 

output current of the alternating current power supply 70 is less than the set value.  

[00164] Subsequently, in step S 1604, an instruction is transmitted to start respective AC/DC 

modules. In a preferred embodiment of the present disclosure, the respective AC/DC modules 

10 may be started simultaneously or started one by one. Therefore, if the total output current of 

the alternating current power supply 70 is great, i.e., not less than the set value, when the 

system is started, respective AC/DC modules in the second load group are not started, and 

power may be supplied to loads in the second load group by a connected storage battery pack, 

thereby controlling the total output current of the alternating current power supply 70 not to 

15 exceed the preset power. If the total output current of the alternating current power supply 70 

is small, i.e., greater than the set value, when the system is started, the alternating current 

power supply 70 can supply power to the loads in the second load group through respective 

AC/DC modules, therefore the respective AC/DC modules may be started. In this case, each 

AC/DC module may independently supply power to a connected load, or supply power to the 

20 load in combination with the storage battery pack.  

[00165] Subsequently, in step S1605, after the instruction is transmitted to start respective 

AC/DC modules, the respective AC/DC modules are controlled such that the total output 

current of the alternating current power supply gradually increases, so as to avoid that the 

total output power of the alternating current power supply 70 increases suddenly and exceeds 

25 the preset power. When increasing the total output current of the alternating current power 

supply, this step needs to meet another control condition, i.e., after the input power of the 

respective AC/DC modules are increased, a requirement of a charging current rate of a 

connected storage battery pack needs to be met in addition to supplying power to the loads, 

that is, not greater than a preset charging current rate of the storage battery pack.  

30 [00166] Subsequently, in step S1606, it is detected whether the total output current of the 

alternating current power supply is less than a set value; the method proceeds to step S1605, 
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an instruction is transmitted to respective AC/DC modules to gradually increase an input 

power such that the total output current of the alternating current power supply increases, if 

the total output current is less than the set value; otherwise, the method proceeds to step 

S 1607. In a preferred embodiment of the present disclosure, the system may randomly reduce 

5 an input power of one or more of the respective AC/DC modules, thereby reducing a total 

output current of the alternating current power supply 70. In another preferred embodiment of 

the present disclosure, the system may reduce input power of respective AC/DC modules by 

average, thereby reducing the total output current of the alternating current power supply 70.  

[00167] In a preferred embodiment of the present disclosure, after the respective AC/DC 

10 modules are started, the system may control the AC/DC modules to supply power to the loads 

in combination with the storage battery pack. In this case, a charging and discharging state of 

the storage battery pack may be controlled according to actual cases. The input power of the 

respective AC/DC modules is adjusted using the control method for the power distribution 

system of the present disclosure according to a principle of balance. In the control method, 

15 output current states of respective AC/DC modules and input current states of loads connected 

to the AC/DC modules may be collected. The input power of the respective AC/DC modules 

are controlled, so as to ensure that the output current of the AC/DC module is greater than or 

equal to the input current of the load and the battery does not discharge excessively. That is, if 

a preset power of the alternating current power supply 70 can meet a demand of all loads, the 

20 input power of respective AC/DC modules are balanced, such that the storage battery pack is 

not started as much as possible to supply power. In addition, if the preset power of the 

alternating current power supply 70 can meet the demand of all loads and there is remaining 

power, the AC/DC module may charge a connected storage battery pack. If the preset power 

of the alternating current power supply 70 can not meet the demand of all loads, the system 

25 controls the AC/DC module to start the connected storage battery pack to supply power in a 

combined way.  

[00168] Subsequently, in step S1607, an instruction is transmitted to respective AC/DC 

modules to gradually decrease an input power thereof, such that the total output current of the 

alternating current power supply decreases, and the method proceeds to step S 1606, it is 

30 detected again. The flow may end when the system stops.  

[00169] In the step S 1607 descried above, if the storage battery pack and the AC/DC module 
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are started in the system to supply power in a combined manner, with the control method 

according to the present disclosure, how to adjust the input power of the AC/DC module 

connected to each storage battery pack may be determined according to the remaining electric 

quantity of the storage battery pack. After the respective AC/DC modules are started, 

5 remaining electric quantities of respective storage battery packs are detected, the storage 

battery packs are ranked in an ascending order according to the remaining electric quantities, 

one or more storage battery packs with the lowest remaining electric quantity are selected, and 

an input power of AC/DC modules connected to the one or more storage battery packs is 

increased. For example, one storage battery pack with the lowest remaining electric quantity 

10 may be selected; the first AC/DC module 90-1 detects that the first storage battery pack 100-1 

has the lowest electric quantity, and the monitoring module may control the first AC/DC 

module 90-1 to increase the input current, so as to ensure safe and reliable operation of the 

first load 80-1. For example, two storage battery packs with the lowest electric quantity may 

be selected, and an input power of AC/DC modules connected to the two storage battery 

15 packs is increased. In the control method of the present disclosure, it is scheduled in a 

centralized manner, the input power of respective AC/DC modules are allocated reasonably, 

and it is ensured that the storage batteries in the whole power distribution system are utilized 

most sufficiently, thereby utilizing the alternating current power supply 70 such as the diesel 

generator effectively and ensuring reliable power supply.  

20 [00170] In the control method of the present disclosure, after transmitting an instruction to 

start the AC/DC modules, input power may be further allocated according to priorities of 

loads connected to the AC/DC modules. That is, the system may set importance of respective 

direct current loads, so as to ensure that power is supplied continuously for important loads.  

For a load with a low priority, when the total output power of the alternating current power 

25 supply is equal to or close to a rated value, an AC/DC module connected to the load is 

controlled to reduce an input power, so as to ensure that an AC/DC module connected to a 

load with a high priority supplies power.  

[00171] In order to ensure reliability of the system, the conventional power distribution 

system for example a machine room power distribution system generally have a multi-path 

30 input power supply. The generator for example a diesel generator is generally an essential 

selection, but the diesel generator has a great volume and a high investment. In configuring 

the diesel generator, in addition to considering cooperation between the diesel generator and 
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the power factor of the loads, it needs to consider a case that all loads operate at the maximum 

power. However, in most of time, respective loads doe not operate at the maximum power, 

and actually the configuration of the diesel generator is far greater than the demand of the 

output average power, resulting in waste of fields and capital.  

5 [00172] Figure 17 shows a diagram illustrating a connection between generator sets and 

loads in a power distribution system of the present machine room. A generator set 110 may be 

a diesel generator set configured to supply power to n loads connected to an output terminal 

of the generator set 110, for example a first load 120-1, a second load 120-2, ... , and an n-th 

load 120-n. The n loads may be alternating current loads. In configuring the power of the 

10 diesel generator set 110, in an aspect, the capacity of the diesel generator set 110 is configured 

as a certain times of the rated total capacity of the loads according to typical generator set 

design; and in another aspect, a case that the n loads operate at their maximum power 

simultaneously needs to be considered, such that the system supplies power safely and 

reliably. However, at most of cases, the system does not operate at the maximum power, and 

15 the diesel generator set 110 operates at a light load all the time, thereby resulting in wasting 

resources.  

[00173] For a drawback that resources is wasted due to the high configuration of the 

generator set capacity of the existing power distribution system, another power supply system 

is further provided according to an embodiment of the present disclosure 

20 [00174] Ninth Embodiment 

[00175] Referring to Figure 18, another embodiment of the power supply system is further 

provided according to a ninth embodiment of the present disclosure. In the embodiment, the 

power supply system is a flexible power supply system. As shown in Figure 18, in addition to 

the power grid input unit 101, the oil engine input unit 102, the automatic transfer switch unit 

25 103, the power supply unit 104 and the control unit 105 (which are not shown in Figure 18) 

shown in Figure 1, the flexible power supply system further includes: 

[00176] a generator set 110 and multiple loads. The generator set 110 is an oil engine, for 

example a diesel generator set or a gasoline generator set. In the embodiment of the present 

disclosure, the oil engine input unit 102 outputs an alternating current signal using the oil 

30 engine.  
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[00177] When an abnormal alternating current is outputted by the power grid alternating 

current interface, the generator set 110 supplies power to the multiple loads. The multiple 

loads are a first load 120-1 to a (m+n)-th load 120-m+n in Figure 18 for example. In the 

present disclosure, the multiple loads are grouped into a first load group and a second load 

5 group. As shown in Figure 18, the first load group includes n loads, i.e., an (m+1)-th load 

120-m+1, an (m+2)-th load 120-m+2, ... , an (m+n)-th load 120-m+n; and the second load 

group includes m groups, i.e., a first load 120-1, a second load 120-2, ... , and an m-th load 

120-m.  

[00178] The flexible power supply system according to the present disclosure may further 

10 include an AC/DC module and an energy storage module provided correspondingly for each 

load in the second load group. For example, a first AC/DC module 130-1 and a first energy 

storage module 140-1 are provided for the first load 120-1, a second AC/DC module 130-2 

and a second energy storage module 140-2 are provided for the second load 120-2, ... , and an 

m-th AC/DC module 130-m and an m-th energy storage module 140-m are provided for the 

15 m-th energy storage module 140-m. The AC/DC module is configured to convert an 

alternating current outputted by the generator set 110 into a direct current. After the generator 

set 110 is started, the AC/DC modules are started according to a preset condition.  

[00179] The flexible power supply system according to the present disclosure further 

includes a control module (not shown in Figure 18) configured to detect a total output power 

20 of the generator set during a time period when the system operates; control the AC/DC 

module in the second load group to supply power to a corresponding load in combination with 

the energy storage module when it is determined that the total output power of the generator 

set 110 reaches a preset power, so as to control the total output power of the generator set not 

to be higher than a rated power. The control module further increases an input power of the 

25 second load group when it is determined that the total output power of the generator set 110 is 

lower than a preset power; and control the AC/DC module to store energy for the energy 

storage module when supplying power to a corresponding load. When increasing the input 

power of the second load group, the control module should ensure that the total output power 

of the generator set 110 is not higher than the rated power. In a preferred embodiment of the 

30 present disclosure, the preset power described above may be 70% to 100% of the rated power 

of the generator set 110.  
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[00180] The flexible power supply system according to the embodiment has the following 

beneficial effects. In the embodiment, the load in the second load group is converted into a 

flexible load by providing the AC/DC module and the energy storage module for the load, and 

the total output power of the generator set is controlled to be balanced by adjusting the input 

5 power of the flexible load, such that a low capacity configuration of the generator set is 

implemented, thereby improving utilization of the generator set.  

[00181] In a preferred embodiment of the present disclosure, the control module may 

determine the output power of the generator set 110 by detecting the total output current of the 

generator set 110. As shown in Figure 18, it is assumed that a total output current at an output 

10 terminal of the generator set 110, i.e., a current of the point A, is I_A, a total input current of 

the first load group, i.e., a current of the point C, is I_C, and a total input current of the second 

load group, i.e., a current of the point B, is IB, the following current formula can be obtained: 

I_A=IB+IC. When more loads in the first load group are used or the load power demand 

increases, the total input current IC of the first load group increases, and the total output 

15 current IA of the generator set 110 increases accordingly. The control module may determine 

that the output power of the generator set 110 reaches a preset power when detecting that the 

total output current IA of the generator set 110 reaches a preset current. In this case, the 

control module may transmit a signal to respective energy storage modules to switch to a 

discharging state, for example, the first energy storage module 140-1 to the m-th storage 

20 module 140-m supply power to the connected load respectively. Since in this case respective 

energy storage modules combine with the AC/DC modules to supply power to the respective 

loads, the control module may control the respective AC/DC modules such that the total input 

current IB of the second load group reduces, so as to reduce the total output current IA of 

the generator set 110, such that the total output power of the generator set 110 is not higher 

25 than the rated power.  

[00182] Accordingly, the control module determines that the output power of the generator 

set 110 is lower than the preset power when detecting that the total output current IA is less 

than the preset current described above. The control module may transmit a signal to 

respective energy storage modules to switch to a charging state, and controls the respective 

30 AC/DC modules such that the total input current IB of the second load group increases, such 

that the respective AC/DC modules charge the energy storage modules when supplying power 

to the respective loads. For example, the first AC/DC module 130-1 charges the first energy 
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storage module 140-1 when supplying power to the first load 120-1. When increasing the total 

input current IB of the second load group, the control module should ensure that the total 

output current IA of the generator set 110 is not higher than the preset current described 

above, such that the total output power is not higher than the rated power.  

5 [00183] In a preferred embodiment of the present disclosure, when determining whether the 

total output power of the generator set 110 reaches the preset power, one or more sets of 

AC/DC modules and the energy storage modules in the second load group may be controlled 

to supply power to respective loads as needed. When determining whether the total output 

power of the generator set 110 is lower than the preset power, one or more sets of AC/DC 

10 modules may be adjusted to store energy to the energy storage modules when supplying 

power to respective loads as needed.  

[00184] According to the above solution of the present disclosure, a flexible power supply 

system is provided, thereby converting a part of common loads into flexible loads. In the 

present disclosure, the first load group includes common rigid loads, i.e., loads of which the 

15 input power can not be adjusted; and in the second load group, the loads are converted into 

flexible loads by providing the AC/DC modules and the energy storage modules. The flexible 

load refers to a load of which the input current is adjustable. When the load power does not 

change or increase, and the input power is required to be reduced, the flexible load may 

compensate the energy difference by the energy storage module. When the input energy can 

20 meet the demand, energy is supplemented to the energy storage module.  

[00185] When load sudden increase occurs in the n loads in the first load group, the power 

input of the flexible loads, i.e., the second load group, may be reduced quickly, so as to 

maintain the total output current, such that the total input power of the first load group and the 

second load group does not exceed the rated power of the generator set 110. The flexible load 

25 obtains energy from its energy storage module. When the input power of the rigid loads of the 

first load group is reduced, the input current of the flexible loads is increased, such that power 

is supplied to a later level of loads and energy is supplemented to the energy storage module 

in the flexible load. In this way, an effect of "load shifting" can be effectively realized, such 

that a low capacity configuration of the generator set 110 is implemented, thereby improving 

30 utilization of the generator set 110. Typically, for example the load in the first load group is an 

air conditioner device. The temperature when the air conditioner operates changes or a 
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temperature field changes, an operation efficiency of a compressor changes, and a difference 

of the operation efficiency may be up to above 20%. If the input power of the flexible load is 

reduced by 20% when the air conditioner operates at a maximum power, a rated power 

configuration of the generator set 110 can be reduced without changing the total output power 

5 of the generator set 110. It should be noted that, in configuring the generator set 110, the 

output power of the generator set 110 needs to be slightly greater than the average power of 

the system, so as to maintain energy conservation.  

[00186] In some preferred embodiments of the present disclosure, the energy storage module 

of the flexible power supply system is a storage battery. The energy storage module may also 

10 be a device which can store and release energy. In another preferred embodiments of the 

present disclosure, the loads in the second load group may be an alternating and direct current 

dual power supply electric equipment. The alternating and direct current dual power supply 

electric equipment may be any device to which power is supplied by the input of the 

alternating and direct current dual power supplies.  

15 [00187] Reference is made to Figure 19 which shows a block diagram of a part of modules 

of a flexible power supply system according to a tenth embodiment of the present disclosure.  

In the flexible power supply system according to the embodiment, the energy storage module 

connected to the AC/DC module is a storage battery, for example a first storage battery 141-1, 

a second storage battery 141-2, ... , an m-th storage battery 141-m in Figure 19. The load in 

20 the second load group is an alternating and direct current dual power supply electric 

equipment, for example, a first alternating and direct current dual power supply electric 

equipment 121-1, a second alternating and direct current dual power supply electric 

equipment 121-2, ... , and an m-th alternating and direct current dual power supply electric 

equipment 121-m.  

25 [00188] Reference is made to Figure 20 which shows a block diagram of a part of modules 

of a flexible power supply system according to an eleventh embodiment of the present 

disclosure. In the flexible power supply system according to the present disclosure, the loads 

in the second load group are uninterrupted power supplies and rigid electric equipments 

connected thereto. As shown in Figure 20, the uninterrupted power supplies connected to the 

30 storage batteries are respectively a first uninterrupted power supply 122-1, a second 

uninterrupted power supply 122-2, ... , and an m-th uninterrupted power supply 122-m.  
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Corresponding rigid electric equipments are connected to the uninterrupted power supplies, 

for example a first rigid electric equipment 123-1, a second rigid electric equipment 123-2, ... , 

and an m-th rigid electric equipment 123-m. The rigid electric equipment has a rigid 

requirement of the input power, i.e., the input power is not adjustable. The rigid electric 

5 equipment may be various direct current loads without energy storage components, for 

example IT key devices in a data machine room, such as a server.  

[00189] The uninterrupted power supply generally includes a main input terminal, a bypass 

input terminal and a direct current input terminal. The main input terminal may be a 

three-phase, a bi-phase or a single-phase system. The bypass input terminal may be a 

10 three-phase, a bi-phase or a single-phase system. The main input terminal supplies power with 

a priority. When the main power supply is abnormal, the uninterrupted power supply supplies 

power by the direct current input terminal, and the bypass input terminal functions as a 

backup power supply when both the main input terminal and the direct current input terminal 

are powered down or abnormal. In the present disclosure, the direct current input terminal of 

15 the uninterrupted power supply may be connected to the AC/DC module to provide a direct 

current power supply.  

[00190] Reference is made to Figure 21 which shows a block diagram of a part of modules 

of a flexible power supply system according to a twelfth embodiment of the present disclosure.  

In the flexible power supply power according to the embodiment, a bypass input terminal of 

20 an uninterrupted power supply is coupled to an output terminal of the generator set 110 

through a first switch K1. As shown in Figure 21, bypass input terminals of a first 

uninterrupted power supply 122-1 to an m-th uninterrupted power supply 122-m each are 

connected to the output terminal of the generator set 110 through the first switch K1. The first 

uninterrupted power supply 122-1 to the m-th uninterrupted power supply 122-m may be 

25 connected to corresponding AC/DC modules through the main input terminal or the direct 

current input terminal. Therefore, when the AC/DC module outputs abnormally or an 

inverting module in the direct current input terminal is abnormal, the generator set 110 may be 

connected to the bypass input terminal to function as a backup power supply. It should be 

noted that, the first switch K1 may be a single-phase, a bi-phase or a three-phase switch.  

30 [00191] Reference is made to Figure 22 which shows a block diagram of a part of modules 

of a flexible power supply system according to a thirteenth embodiment of the present 
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disclosure. In the flexible power supply system according to the embodiment, a mains 

network 150 is further included, and a main input terminal of an uninterrupted power supply 

is coupled to an output terminal of the mains network 150 through a second switch K2.  

[00192] In the embodiment of the present disclosure, the power grid input unit 101 provides 

5 an interface for connecting a power grid alternating current signal, i.e. for connecting to the 

mains network. Therefore, the main input terminal of the uninterrupted power supply is 

coupled to the interface for the power grid alternating current signal actually through the 

second switch K2.  

[00193] In Figure 22, the main input terminals of the first uninterrupted power supply 122-1 

10 to the m-th uninterrupted power supply 122-m each are connected to the output terminal of 

the mains network 150 through the second switch K2. In this case, the first uninterrupted 

power supply 122-1 to the m-th uninterrupted power supply 122-m may be connected to 

corresponding AC/DC modules through a direct current input terminal or a bypass input 

terminal. Therefore, when the mains network 150 is abnormal, i.e., the power grid alternating 

15 current interface outputs an abnormal alternating current, the generator set 110 may be started 

and the generator set 110 is connected to the direct current input terminal through the AC/DC 

module to supply power. A total power of the generator set 110 is maintained at a certain level 

by controlling an input power of the second load group, such that the generator set 110 is 

efficiently utilized effectively and has low capacity configuration. It should be noted that, the 

20 second switch K2 may be a single-phase, a dual-phase or a three-phase switch.  

[00194] Reference is made to Figure 23 which is a diagram of a part of modules of a flexible 

power supply system according to a fourteenth embodiment of the present disclosure. In the 

flexible power supply system according to the embodiment, a main input terminal of an 

uninterrupted power supply is coupled to an output terminal of a mains network 150 through a 

25 second switch Ki, a direct current input terminal of the uninterrupted power supply is 

connected to a corresponding AC/DC module, and a bypass input terminal of the 

uninterrupted power supply is coupled to an output terminal of the generator set 110 through 

the first switch Ki. Therefore, when the mains network 150 is abnormal, the generator set 110 

may be started, and the generator set 110 is connected to the direct current input terminal 

30 through the AC/DC module to supply power. When the AC/DC module outputs abnormally or 

an inverting module in the direct current input terminal is abnormal, the generator set 110 may 
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be directly connected to the bypass input terminal so as to function as a backup power supply.  

[00195] In the flexible power supply system according to the present disclosure, the storage 

battery may be coupled in multiple ways. Reference is made to Figure 24 which shows a 

block diagram of a part of modules of a flexible power supply system according to a fifteenth 

5 embodiment of the present disclosure. In the flexible power supply system according to the 

embodiment, the storage battery is coupled to a corresponding AC/DC module to charge and 

discharge. Reference is made to Figure 25 which shows a block diagram of a part of modules 

of a flexible power supply system according to a sixteenth embodiment of the present 

disclosure. In the flexible power supply system according to the embodiment, the storage 

10 battery is coupled to an output bus of a corresponding AC/DC module to charge and discharge.  

Reference is made to Figure 26 which shows a block diagram of a part of modules of a 

flexible power supply system according to a seventeenth embodiment of the present 

disclosure. In the flexible power supply system according to the embodiment, the storage 

battery is coupled to a corresponding AC/DC module to charge and discharge, and the storage 

15 battery may also be coupled to the uninterrupted power supply to charge and discharge.  

Specifically, in the present disclosure, a charge and discharge mode of the storage battery may 

be controlled by controlling an input current of the AC/DC module and an input current of a 

load connected to the AC/DC module. When the input current of the AC/DC module is not 

less than the input current of the load, the storage battery enters a charge mode; and when the 

20 input current of the AC/DC module is less than the input current of the load, the battery 

storage enters a discharge mode.  

[00196] The power supply system according to the embodiment of the present disclosure 

may be implemented by computer programs. It should be understood by those skilled in the 

art that the dividing way of modules described above is only one of multiple dividing ways of 

25 the modules. The power supply system may be divided into other modules or not divided, as 

long as the power supply system has the functions described above, and the power supply 

system also falls within the scope of protection of the present disclosure.  

[00197] The present disclosure is described with reference to the flowcharts and/or block 

diagrams of the method, the device (the system) and the computer program product according 

30 to the embodiment of the present disclosure. It should be understood that each flow and/or 

block of the flowcharts and/or block diagrams and a combination of flows and/or blocks in 
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the flowcharts and/or block diagrams may be implemented by computer program instructions.  

The computer program instructions may be provided to a general-purpose computer, a 

dedicated computer, an embedded processing device or a processer of other programmable 

data processing devices to generate a machine, such that the instructions executed by the 

5 computer or the processor of other programmable data processing devices generate an 

apparatus for implementing functions specified in one or more flows of the flowcharts and/or 

one or more blocks of the block diagram.  

[00198] The computer program instructions may also be stored in a computer readable 

memory which can guide the computer or other programmable data processing device to work 

10 in a specific way, such that the instructions stored in the computer readable memory generate 

a product including an instruction apparatus, and the instruction apparatus implements 

functions specified in one or more flows of the flowcharts and/or one or more blocks of the 

block diagrams.  

[00199] The computer program instructions may also be loaded to a computer or other 

15 programmable data processing devices, such that the computer or other programmable 

devices performs a series of operation steps to generate processing implemented by the 

computer, and thus the instructions performed by the computer or other programmable 

devices provide steps for implementing functions specified in one or more flows of the 

flowcharts or one or more blocks of the block diagram.  

20 [00200] Obviously, those skilled in the art may make various change and variation to the 

present disclosure without departing from the spirit and scope of the present disclosure. In this 

way, if the changes and variations of the present disclosure fall within the scope of claims of 

the present disclosure and equivalent technology thereof, the present disclosure is intended to 

include the changes and variations.  
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CLAIMS: 

1. A power supply system, comprising a power grid input unit, an oil engine input unit, 

an automatic transfer switch unit, a power supply unit and a control unit, wherein 

the power grid input unit is configured to provide a power grid alternating current 

interface connecting a power grid alternating current signal and is connected to the automatic 

transfer switch unit; 

the oil engine input unit is connected to the automatic transfer switch unit and is 

configured to output an alternating current signal using an oil engine; 

the automatic transfer switch unit is connected to the control unit and the power 

supply unit, and is configured to, in response to an instruction of the control unit, connect the 

power grid input unit to the power supply unit so as to input the alternating current signal 

from a power grid to the power supply unit, when an alternating current is outputted normally 

by the power grid alternating current interface; and disconnect the power grid input unit from 

the power supply unit, connect the oil engine input unit to the power supply unit so as to 

provide the alternating current signal outputted by the oil engine input unit to the power 

supply unit, when the alternating current is outputted abnormally by the power grid 

alternating current interface; 

the power supply unit is configured to convert the received alternating current signal 

into a direct current signal, and supply power to current loads using the direct current signal; 

and 

the control unit is configured to monitor a state of the power grid alternating current 

interface; transmit a first instruction to the automatic transfer switch unit when it is monitored 

that an alternating current is outputted by the power grid alternating current interface, wherein 

the first instruction is used for instructing the automatic transfer switch unit to connect the 

power grid input unit to the power supply unit; transmit a second instruction to the automatic 

transfer switch unit when it is monitored that no alternating current is outputted by the power 

grid alternating current interface, wherein the second instruction is used for instructing the 

automatic transfer switch unit to disconnect the power grid input unit from the power supply 

unit and connect the oil engine input unit to the power supply unit; monitor currents and 

voltages of the current loads and a power of a current oil engine; and determine to turn off the 

predetermined number of current loads based on a magnitude relationship between the power 

of the current oil engine and power of the current loads, and priority levels of the current 

loads.  
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2. The system according to claim 1, further comprising: a battery pack unit, wherein 

the power supply unit is further configured to provide the direct current signal to the 

battery pack unit; 

the control unit is further configured to instruct the power supply unit to control the 

battery pack unit to supply power to the current loads; and 

the battery pack unit is configured to supply power to the current loads under control 

of the power supply unit.  

3. The system according to claim 2, wherein the power supply unit comprises a 

rectification module and a DC/DC module, wherein 

the rectification module is configured to convert the received alternating current signal 

into a direct current signal, and output the direct current signal to the DC/DC module; and 

the DC/DC module is configured to perform high frequency isolation on the direct 

current signal inputted by the rectification module, and adjust an output voltage value so as to 

output to the battery pack unit and the current loads.  

4. The system according to claim 3, wherein the control unit is further configured to 

detect a current of the battery pack unit, and instruct the DC/DC module to perform high 

frequency negative pulse discharging on the battery pack unit when the detected current of the 

battery pack unit is not greater than a preset current value, 

preferably wherein the DC/DC module is configured to control a switch circuit 

connected in parallel with the battery pack unit to perform high frequency negative pulse 

discharging on the battery pack unit after the reception of the instruction transmitted by the 

control unit for performing high frequency negative pulse discharging on the battery pack 

unit.  

5. The system according to claim 3, wherein the control unit is configured to, in a case 

that the power of the current oil engine is greater than that of the current loads, prohibit 

turning off the current loads and instruct the power supply unit to supply power to the battery 

pack unit and the current loads; in a case that the power of the current oil engine is not greater 

than that of the current loads, turn off a first number of current loads starting from the load 

with a low priority according to an ascending order of priorities of the current loads; and in a 

case that the loads with priority levels less than a preset level each are turned off and the 

power of the current oil engine is not greater than that of the current loads, instruct the 

DC/DC module to control the battery pack unit to supply power to the current loads.  
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6. The system according to claim 1, wherein the automatic transfer switch unit is 

multiple single-pole double-throw switches.  

7. The system according to claim 1, the system further comprising: a storage battery and 

an alternating current electric equipment group, wherein 

power is supplied to the alternating current electric equipment group by the power 

grid alternating current signal when the alternating current is outputted normally by the power 

grid alternating current interface, an oil engine begins to start when the alternating current is 

outputted abnormally by the power grid alternating current interface, and power is supplied to 

the alternating current electric equipment group by the storage battery before the oil engine is 

started, characterized in that, the system further comprises: 

an AC/DC converting module configured to convert the alternating current of the oil 

engine into a direct current and output the direct current to the storage battery after the oil is 

started, wherein 

power is supplied to the alternating current electric equipment group by the AC/DC 

converting module in combination with the storage battery when a total power requirement of 

all loads operating currently in the alternating current electric equipment group is greater than 

an instantaneous power of the oil engine; and power is supplied to the alternating current 

electric equipment group by the AC/DC converting module and the AC/DC converting 

module charges the storage battery when the total power requirement of all loads operating 

currently in the alternating current electric equipment group is not greater than the 

instantaneous power of the oil engine, 

preferably wherein the system further comprises: 

" a reactive power compensation module connected to an output terminal of the 

oil engine and configured to adjust a power factor of a load of the oil engine 

when the oil engine operates, such that the load of the oil engine presents 

resistive or weak inductive; or 

" a harmonic compensation module connected to an output terminal of the oil 

engine and configured to handle harmonics in a circuit when the oil engine 

operates; or 

" a reactive power harmonic compensation module connected to an output 

terminal of the oil engine and configured to handle harmonics in a circuit and 

adjust a power factor of a load of the oil engine when the oil engine operates, 

such that the load of the oil engine presents resistive or weak inductive.  
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8. The system according to claim 7, wherein the alternating current electric equipment 

group comprises a main input terminal, a direct current input terminal and a bypass input 

terminal.  

9. The system according to claim 8, wherein the power grid alternating current signal is 

connected to the main input terminal of the alternating current electric equipment group so as 

to function as a main power supply, and the direct current input terminal of the alternating 

current electric equipment group is connected to the AC/DC converting module and the 

storage battery, 

preferably wherein: 

* the oil engine is connected to the bypass input terminal of the alternating 

current electric equipment group so as to function as a bypass power supply; 

and/or 

e the system further comprises an ATS switching module connected to the 

bypass input terminal of the alternating current electric equipment group, 

wherein the ATS switching module is configured to, when the alternating 

current is outputted normally by the power grid alternating current interface, 

input the power grid alternating current signal to the bypass input terminal of 

the alternating current electric equipment group so as to function as a bypass 

power supply; and when the alternating current is outputted abnormally by the 

power grid alternating current interface, connect the oil engine to the bypass 

input terminal of the alternating current electric equipment group so as to 

function as the bypass power supply.  

10. The system according to claim 7, wherein the oil engine is a diesel generator or a 

gasoline generator.  

11. The system according to claim 1, the system further comprising the oil engine, a 

plurality of loads and at least one storage battery pack, wherein power is supplied to the 

plurality of loads by an oil engine when the alternating current is outputted abnormally by the 

power grid alternating current interface; 

the power supply unit is an AC/DC device when the alternating current is outputted 

abnormally by the power grid alternating current interface; 

the AC/DC device comprises: 
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at least one AC/DC module configured correspondingly to the at least one storage 

battery pack and at least one of the plurality of loads, wherein each of the at least one AC/DC 

module is configured to convert the alternating current outputted by the oil engine into a 

direct current and supply power to a corresponding load in combination with the at least one 

storage battery pack; and 

a monitoring module connected to the at least one AC/DC module and configured to 

detect a total output current of the oil engine and transmit an instruction according to the total 

output current of the oil engine to control an input power of the at least one AC/DC module, 

such that a total output power of the oil engine is not greater than a preset power, 

preferably wherein the monitoring module is further configured to detect the total 

output current of the oil engine when the system starts, transmit an instruction to start the at 

least one AC/DC module in a case that the total output current is less than a set value; and 

continue to detect the total output current and determine whether the total output current is 

less than the set value in a case that the total output current is not less than the set value, 

more preferably wherein the monitoring module is further configured to, after 

transmitting the instruction to start the at least one AC/DC module, control the at least one 

AC/DC module such that the total output current of the oil engine increases gradually and 

continuously detect whether the total output current of the oil engine is less than the set value; 

transmit an instruction to the at least one AC/DC module to gradually increase an input power 

of the at least one AC/DC module such that the total output current of the oil engine increases, 

if the total output current is less than the set value; and transmit an instruction to the at least 

one AC/DC module to gradually decrease the input power of the at least one AC/DC module 

such that the total output current of the oil engine decreases, if the total output current is not 

less than the set value; 

further preferably wherein the monitoring module is configured to: 

" after transmitting the instruction to start the at least one AC/DC module, 

detect remaining electric quantities of the at least one storage battery pack, 

rank for the remaining electric quantities of the at least one storage battery 

pack in an ascending order, select one or more storage battery packs with the 

lowest remaining electric quantity, and increase an input power of an AC/DC 

module connected to the one or more storage battery packs; and/or 

" after transmitting the instruction to start the at least one AC/DC module, 

allocate an input power according to priorities of loads connected to respective 

AC/DC modules among the at least one AC/DC module.  
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12. The system according to claim 11, wherein the at least one AC/DC module 

comprises: 

an AC/DC converting unit configured to convert an alternating current outputted by 

the oil engine into a direct current; 

an electric quantity calculating unit configured to detect a remaining electric quantity 

of a storage battery pack connected to the electric quantity calculating unit and transmit the 

detected remaining electric quantity to the monitoring module; and 

a charging control unit configured to control charging and discharging of a storage 

battery pack connected to the charging control unit, 

preferably wherein the at least one AC/DC module further comprises a battery life 

calculating unit configured to calculate a battery life of a storage battery pack connected to the 

battery life calculating unit and transmit the calculated battery life to the monitoring module.  

13. The system according to claim 12, wherein a maximum instantaneous input power is 

not greater than k multiples of the output load when the at least one AC/DC module outputs a 

shock load, where 1<k<3, and/or 

wherein, after the system is turned off due to an abnormal input voltage, the at least 

one AC/DC module automatically starts and recovers to supply power when the input voltage 

returns to normal.  

14. The system according to claim 1, wherein the system is a flexible power supply 

system and further comprises an oil engine and a plurality of loads; power is supplied to the 

plurality of loads by the oil engine when the alternating current is outputted abnormally by the 

power grid alternating current interface; the plurality of loads comprise a first load group and 

a second load group; the system further comprises an AC/DC module and an energy storage 

module provided correspondingly for each load in the second load group; and the AC/DC 

module is configured to convert the alternating current outputted by the oil engine into a 

direct current, and 

the system further comprises a control module configured to: in a case that a total 

output power of the oil engine is determined to reach a preset power, control the AC/DC 

module in the second load group to supply power to a corresponding load in combination with 

the energy storage module, so as to control the total output power of the oil engine not to be 

higher than a rated power; and in a case that the total output power of the oil engine is 

determined to be less than the preset power, increase an input power of the second load group, 

so as to control the AC/DC module to supply power to a corresponding load and store energy 
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to the energy storage module simultaneously, 

preferably wherein the control module is configured to determine an output power of 

the oil engine by detecting the total output current of the oil engine; determine that the output 

power of the oil engine reaches the preset power in a case that the total output current reaches 

a preset current; and determine that the output power of the oil engine is less than the preset 

power in a case that the total output current is less than the preset current.  

15. The system according to claim 14, wherein the energy storage module is a storage 

battery, preferably wherein loads in the second load group are an uninterruptible power 

supply and a rigid electric equipment connected to the uninterruptible power supply.  

16. The system according to claim 15, wherein the uninterruptible power supply 

comprises a main input terminal, a bypass input terminal and a direct current input terminal, 

preferably wherein: 

* the bypass input terminal of the uninterruptible power supply is coupled to the output 

terminal of the oil engine via a first switch; and/or 

" the main input terminal of the uninterrupted power supply is coupled to the power grid 

alternating current interface via a second switch; and/or 

" the main input terminal is a three-phase, bi-phase or a single phase system, and the 

bypass input terminal is a three-phase, bi-phase or a single phase system.  

17. The system according to claim 15, wherein the storage battery is coupled to a 

corresponding AC/DC module to charge and discharge; or the storage battery is coupled to an 

output bus of a corresponding AC/DC module to charge and discharge; or the storage battery 

is coupled to the AC/DC module to charge and discharge, and the storage battery is coupled to 

the uninterrupted power supply to charge and discharge.  

18. A power supply method, comprising: 

converting an alternating current provided by an oil engine into a direct current when 

the oil engine starts to supply power; 

monitoring a current of current loads and a power of a current oil engine; 

supplying power to a battery pack and the current loads using the direct current in a 

case that the power of the current oil engine is greater than that of the current loads; 

turning off a first number of loads to be supplied power starting from the load to be 

supplied power with a low priority according to an ascending order of priorities of the current 
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loads, in a case that the power of the current oil engine is not greater than that of the current 

loads; and 

controlling the battery pack to supply power to the current loads after the loads to be 

supplied power having a priority lower than a preset level each are turned off and the power 

of the current oil engine is not greater than that of the current loads, 

preferably wherein: 

" before the oil engine starts to supply power, the power supply method further 

comprises: monitoring an operation state of a power grid input unit; and 

determining whether the power grid input unit stops supplying power; and/or 

" the power supply method further comprises: detecting a current of the battery 

pack; and controlling the battery pack to perform negative pulse discharging 

in a case that the detected current of the battery pack is not greater than a 

preset current value.  

19. The power supply method according to claim 18, which is applicable to a power 

supply system, wherein the power supply system comprises the oil engine, a plurality of loads 

to which power is supplied by the oil engine, and at least one storage battery pack and at least 

one AC/DC module provided correspondingly for at least one of the plurality of loads, and 

wherein each of the at least one AC/DC module is configured to convert an alternating current 

outputted by the oil engine into a direct current and supply power to a corresponding load in 

combination with the at least one storage battery pack; and 

the power supply method further comprises a control method, 

the control method comprises: detecting a total output current of the oil engine and 

transmitting an instruction, according to the total output current of the oil engine, to control an 

input power of the at least one AC/DC module, such that a total output power of the oil engine 

is not greater than a preset power.  

20. The power supply method according to claim 19, wherein the control method further 

comprises one or more of: 

* detecting the total output current of the oil engine when the system starts; 

transmitting an instruction to start the at least one AC/DC module in a case 

that the total output current is less than a set value; and continuously detecting 

the total output current and determining whether the total output current is less 

than the set value, in a case that the total output current is not less than the set 

value; 
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* after the transmitting an instruction to start the at least one AC/DC module, 

controlling the at least one AC/DC module such that the total output current of 

the oil engine gradually increases and continuously detecting whether the total 

output current of the oil engine is less than the set value; in a case that the total 

output current is less than the set value, transmitting an instruction to the at 

least one AC/DC module to gradually increase an input power of the at least 

one AC/DC module, such that the total output current of the oil engine 

increases; and in a case that the total output current of the oil engine is not less 

than the set value, transmitting an instruction to the at least one AC/DC 

module to gradually decrease the input power of the at least one AC/DC 

module, such that the total output current of the oil engine decreases; 

e after the transmitting an instruction to start the at least one AC/DC module, 

detecting remaining electric quantities of the at least one storage battery pack, 

ranking for the remaining electric quantities of the at least one storage battery 

pack in an ascending order, selecting one or more storage battery packs with 

the lowest remaining electric quantity, and increasing an input power of an 

AC/DC module connected to the one or more storage battery packs; and/or 

e after transmitting an instruction to start the at least one AC/DC module, 

allocating an input power according priorities of loads connected to respective 

AC/DC modules among the at least one AC/DC module.  
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