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Shenzhen Xinglong Technology Co., Ltd. XL-803 Three-phase Program-controlled Standard Power Source
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Chapter 1 Product Introduction
1. Overview
XL-803 three-phase programmable standard power supply is a new generation of high-precision standard power supply based on 1.2 GMAC DSP, large-scale FPGA, high-speed high-precision DA and high-fidelity power amplifier. It is suitable for electric measurement, thermal engineering, telecontrol, dispatching and other power departments and enterprises that need measurement, inspection and high-precision standard signal source, and is also suitable for other occasions that need high-precision standard signal source for measurement and inspection.
XL-803 can output high-precision voltage and current with adjustable frequency, phase and amplitude of power frequency (40Hz ~ 65Hz), which is a very high-precision adjustable voltage and current standard source. The XL-803 can output very pure sinusoidal voltage and current with a distortion of no more than 0.1%, with a typical value of 0.03%. The voltage and current output of the XL-803 has a very high output stability, with a typical value of 0.004% RD. Therefore, it is very suitable for work occasions requiring high-precision inspection and calibration, such as the detection of various voltage, current, power and other electrical parameters by the measurement department.
2. Description of the structure
As shown in the figure below, the equipment is equipped with 2 front panel handles for easy handling. There are voltage output port and current output port on the panel. Each phase output can be controlled and used independently. It is equipped with 1024 * 700 color LCD screen and capacitive touch screen, which can greatly simplify the operation steps.
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	Volume
	460mm×380mm×160mm（L*W*H）

	Weight
	20KG


Chapter II Main Features and Functions
3. Main features
1) It can output pure sinusoidal power signal with distortion of 0.03% (typical value).
2) Each harmonic output can be superimposed on the fundamental.
3) The frequency output is adjustable from 40Hz to 65Hz, with resolution of 0.002Hz and accuracy of 0.002Hz.
4) Phase AB is a frequency reference, and phase C is a separate frequency reference, so it can be frequency converted by phase.
5) The phase can be adjusted from 0 to 360 degrees, which is convenient to simulate various power supply situations, even reverse power supply situations.
6) Strong load capacity, can carry capacitive, inductive, resistive load or composite load, and the load regulation is better than 0.01% RG.
7) Excellent temperature stability, the core device is a military-grade product with a temperature coefficient as small as 1 PPM, which can ensure the output accuracy in outdoor temperature environment.
8) 32-bit MCU + DSP processor, powerful and flexible.
9) The waveform of power frequency is kneaded up to 50000 points per cycle, and the internal signal output does not need to be smoothed by a filter, which ensures the accurate output of the waveform, enables the system to output accurate harmonics, and also enables the system to have excellent harmonic distortion index.
10) It can be easily connected to PC through an RS232 to expand other functions.
11) Perfect overcurrent, overvoltage, overheat, short circuit, open circuit and overload protection.
12) Hardware PID, the response is very fast, the change of the load will not cause any fluctuation of the output.
13) 1024 * 700 LCD display, Chinese interface, easy to operate.
14) Open communication protocol to facilitate secondary development (RTU/FTU/power management terminal/factory automatic verification of public transformer metering terminal).
15) It can be equipped with pure capacitive load, and combined with PC software, it can test the electric energy meter.
4. Main functions
	Main functions
	Functional description

	AC standard source output
	It can output high-precision voltage and current with adjustable frequency, phase and amplitude of power frequency (40Hz ~ 65Hz), which is convenient for power workers to develop and verify.

	Verification of transmitter
	Used for voltage, current and power verification

	Communication function
	It is used to communicate with PC and other main control modules, and only supports the Programmable Power Interface Protocol.

	Electric energy verification function
	For verifying the energy pulse input

	Split-phase frequency output
	The A-phase frequency and the B-phase frequency of the device are uniformly adjustable, and the C-phase frequency can be independently adjustable, which is convenient for users who need two frequencies, such as the synchronization device in the power protection.

	User-defined function
	The user can customize the function output, but the function is required to have no DC component.

	Secondary development
	Users can refer to the Programmed Power Interface Protocol to develop the required functions through the communication port.

	Software control function
	Equipped with XL-1100 series operating software, as long as the power supply of the device is turned on and the communication line is connected, it can be controlled at will on the PC, which is convenient and fast.

	Alarm function
	When the device is abnormal, the system will automatically start the protection program, accompanied by sound or interface pop-up prompt. At this time, the user should cut off the power to find out the cause of the fault and eliminate it, such as voltage short circuit to ground, current open circuit output.


Chapter III Main Technical Indexes
5. AC voltage output
	Adjust the fineness
	0.01%RG

	Accuracy
	Better than ± 0.05% RG

	Stability
	Better than ± 0.01% RG/1min 

	Distortion
	Better than 0.1% for non-capacitive loads

	Output Power
	Rated 25 VA per phase 

	Full load regulation
	Less than ± 0.01% RG

	Full Load Adjustment Time
	Less than 1mS

	Output range
	0V～420V

	Gear setting
	0V～130V、130V～280V、280V～420V

	Temperature drift
	±8PPM/℃

	Long-term stability
	60PPM/year


6. AC current output
	Adjust the fineness
	0.01%RG

	Accuracy
	Better than ± 0.05% RG

	Stability
	Better than ± 0.01% RG/1min 

	Distortion
	Better than 0.1% for non-capacitive loads

	Output Power
	Rated 25 VA per phase 

	Full load regulation
	Less than ± 0.01% RG

	Full Load Adjustment Time
	Less than 1mS

	Output range
	0A～20A

	Gear setting
	0A～0.2A、0.2A～1A、1A～6A、6A～10A（20A）

	Temperature drift
	±8PPM/℃

	Long-term stability
	60PPM/year


7. Power output
	Accuracy
	Better than ± 0.05% RG

	Stability
	Better than 0.01%/1min


8. Phase
	Adjustment range
	0 ~ 359.99 degrees

	Resolution
	0.01 degree

	Accuracy
	± 0.03 degree


9. Frequency
	Adjustment range
	40Hz～65Hz

	Resolution
	0.002Hz

	Accuracy
	±0.002Hz

	Temperature drift
	±0.5PPM/℃

	Long-term stability
	± 4PPM/year


10. Power factor
	Adjustment range
	-1～0～+1

	Resolution
	0.0001

	Accuracy
	0.0005


11. Harmonic output
XL-803 can accurately output 2 ~ 49th harmonics. Each harmonic can be combined and superimposed together and output at the same time. However, the sum of the total harmonic content should not exceed the limit shown in the following table when outputting harmonics.
2-22nd harmonic output content
	Voltage
	Maximum harmonic content
	Electric current
	Maximum harmonic content

	0～60V
	60%
	0～5A
	50％

	60～100V
	30%
	10 A (20 A)
	(100/((int)Iout))%

	100～150V
	20%
	

	150～200V
	10%
	

	200～220V
	10%
	

	220～300V
	3%
	

	300～380V
	2%
	

	Harmonic phase
	0 ~ 359.99 degrees (set using PC configuration software)

	Harmonic phase accuracy
	< 0.01 degree
	

	Harmonic setting accuracy
	0.2% relative to fundamental rating


23 ~ 49th harmonic output content
	Voltage
	Maximum harmonic content
	Electric current
	Maximum harmonic content

	0～60V
	40%
	0～5A
	30％

	60～100V
	20%
	20 A gear
	(100/((int)Iout))%

	100～150V
	5%
	

	150～200V
	4%
	


	200～220V
	1%
	

	220～300V
	No output harmonics allowed
No output harmonics allowed
	

	300～380V
	
	

	Harmonic phase
	0 ~ 359.99 degrees (set using PC configuration software)

	Harmonic phase accuracy
	 < 0.01 degree

	Harmonic setting accuracy
	0.4% relative to fundamental rating


This formula (100/ ( (int) (Iout)))% is used to calculate the maximum value of the harmonic output content of the last step. The maximum harmonic content of the last step of the current decreases with the increase of the fundamental current, for example, the maximum current step is 20 A. A fundamental current of 20 A can be output with a harmonic of (100/ (20))% = 5% superimposed on it. The harmonic phases are all fundamental phases relative to Ua.
The load capacity of XL-803 will be reduced by half when outputting harmonics. To ensure reliable and accurate harmonic output, please ensure that the load does not exceed half of the rated value. Especially the voltage output, because the voltage output is often used as the power supply of the device to be tested, the power consumption on it will be larger.
12. Capacitive load capability
The voltage output of the standard source is often the power supply source of the instrument or various instruments, so its load may have capacitive parts, such as various filter capacitors. The maximum capacitance of the XL-803 load is shown in the table below. Exceeding the values listed in the table may cause the output to self-oscillate, resulting in output protection.
	Output voltage (V)
	Maximum Load Capacitance (uF)

	0～140
	1.0

	140～280
	1.0

	280～420
	0.6


13. Environmental conditions
	Working power supply
	220V (±5％) AC @50Hz

	Operating temperature
	0℃～40℃

	Relative humidity
	≤85%

	Storage conditions
	－30℃～60℃


Chapter IV Interface Operation Description
14. Wiring tips
★ The wiring must be carried out when the standard source output is stopped, otherwise it is easy to cause voltage short circuit, current open circuit and other faults. Interphase short circuit is strictly prohibited for voltage wiring. The current can be wired when the output is stopped, instead of cutting off the power of the standard source, or the power can be cut off and the power can be turned on again.
[image: image2.jpg]


Note: The voltage output shall not be short-circuited, and the current output shall not be open-circuited.
1.1 View of complete machine
 EMBED Visio.Drawing.11  \* MERGEFORMAT 
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Figure1View of complete machine
	Serial number
	Name
	Meaning

	1
	Ua (yellow)
	A phase voltage output positive terminal

	
	Ub (green)
	Phase B voltage output positive terminal

	
	Uc (red)
	Phase C voltage output positive terminal

	
	Un (black)
	Voltage output common

	2
	Ia (yellow)
	A-phase current output positive terminal

	
	Ia (black)
	A-phase current output negative terminal

	
	Ib (green)
	Phase B current output positive terminal

	
	Ib (black)
	Phase B current output negative terminal

	
	Ic (red)
	Phase C current output positive terminal

	
	Ic (black)
	Phase C current output negative terminal

	3
	Power switch socket (220VAC)
	Fuse between switch and Jack (250V/5A)

	4
	RS232-1 serial port
	Used for configuration-software download to control the source output

	5
	RS232-2 serial port
	Only used to update the display program

	6
	Grounding column
	Connect the chassis to the ground wire of the power triangle socket.

	7
	Electric energy pulse input port 2

	8
	Electric energy pulse input port 1

	9
	Stop output key

	Note: The current wiring shall use the current wire provided by the equipment as far as possible, so as not to burn out the terminal due to large current output.


1.2 Introduction to pulse input
 XL-803 is equipped with 2-channel pulse input in the factory. The electric energy pulse input interface is located in the aviation socket on the rear panel. The default aviation socket (1-5) pins are defined as follows:
	Schematic diagram of aerial interpolation
	Pin number
	Pin description
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	PIN1
	Signal input

	
	PIN2
	Ground (CGND) 

	
	PIN3
	5V isolated power supply (CVCC)

	Note: For wiring, please refer to the aviation plug number. This view is the wiring standard inside the chassis, and only two wires at ends 1 and 2 are used outside.


When it is configured as electric energy input, the pulse output mode of electric energy meter is relatively common, and the schematic diagram of electric energy pulse input is as follows:
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(1) When the ammeter is a passive pulse, turn on the time interval to turn off, and turn off the time interval to turn on;
(2) When the ammeter is an active pulse, the high level optical isolator is turned on, and the low level optical isolator is turned off. The positive end of the pulse of the ammeter is connected to the signal -- 1, and the negative end is connected to the ground;
(3) When configured as SOE input, the user must provide a passive input node, or a 5V wet node, which is the same as the power input.
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