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             Instruction for use 
HENAN SINGTRONT TECHNOLOGY DEVELOPMENT CO., LTD
                     The paper  
JYM - 3B portable three-phase watt-hour meter calibration device adopts the structure table source integration, digital closed-loop standard source technology, the use of embedded system, big screen TFT color LCD and touch screen, CPLD chip and high precision A/D, D/A and A series of advanced devices, small volume light weight, can be widely used in electric energy metering industry, electrical laboratory, and other relevant departments, easy to carry to use on site. 
It has the following features: 
Adopts touch screen control panel, mask button, display information, simple to use convenient. 
Watt-hour meter, embedded high standards, and standards for digital closed loop feedback, voltage, current, frequency, phase and active power, reactive power, apparent power, power factor and so on various parameters can be used as the standard. 
With multiple protection function: current limiting protection, power protection, voltage protection, short circuit protection, current open power amplifier thermal protection, and other functions. 
, smart gear: within the scope of the instrument allows the output, the user can set arbitrary three-phase voltage current gear their rated voltage, current, voltage and current of the sites, the fineness of adjustment of nominal gear is set by the user reference, easy operation. 
Rich sites, current, power factor, easy to configure various timing plan. 
, data storage, can easily query to check data. 
With RS232 serial port, is advantageous for the computer control and upgrade software. 
1 technical indicators 
Accuracy: + / - 0.003 Hz output power 0.003: 
1.1.1 ac voltage output 
Adjust fineness: 0.01% RG 
Resolution: six significant digits 
Accuracy: better than that of plus or minus 0.05% RG 
Stability: better than that of plus or minus 0.01% RG / 1 min 
Distortion: better than 0.3% (not a capacitive load) 
Output power: 20 va rating each phase 
Full load regulation: less than 0.01% + RG 
Output range: 10 v to 500 v 
Gear setup: 57.7 V, 100 V, 220 V, 380 V, the internal automatic switch gear. 
1.1.2 alternating current output 
Adjust fineness: 0.01% RG 
Accuracy: better than that of plus or minus 0.05% RG 
Resolution: six significant digits 
Stability: better than that of plus or minus 0.01% RG / 1 min 
Distortion: better than 0.3% 
Output power: a 60 per phase  rated output  40 VA, other gear rated output 20 VA. 
Full load regulation: less than 0.01% + RG 
Output range: 1 ma ~ 60 A 
Gear setup: 0.2 A, 1 A, 5 A, 20 A, 50 A  automatic switch gear 
1.1.3 power output 
RG: accuracy better than 0.05% 
Stability: better than 0.01% / 1 min. 
Resolution: six effective Numbers (active power, reactive power, apparent power) 
1.1.4 power factor 
The adjusting range: 1 ~ 0 ~ + 1; 
Resolution: 0.00001; 
Accuracy: 0.0005. 
1.1.5 phase 
The adjusting range: 0 ~ 359.99 ° 
Resolution: 0.001 ° 
Accuracy: + / - 0.02 ° 
1.1.6 frequency 
The adjusting range is: 45 hz ~ 69 hz 
Resolution: 0.001 Hz 
1.1.7 harmonic 
Can accurate output 2 ~ 51 harmonics and every harmonic can be any combination stacking together at the same time the output, but the output harmonic when the sum of the total harmonic contains rate not to exceed the limits in the table below. Harmonic content shows the accuracy of 0.1%, harmonic content display resolution four significant figures. Harmonic phase (relative to the base wave) the adjusting range is 0 to 359.99 °. 
	Harmonic frequency 

	Voltage harmonic biggest containing rate (relative to the base wave) 

	2-8
	40%

	9-15
	30%

	16-31
	20%

	32-51
	5%


1.2 check meter technical indicators 
Standard source power output pulse constant: 24000000 x 5 / In 
(note: inside the standard source for current gear value In 100, 20, 5, 1, 0.2) 
Standard source output pulse level: 5 v 
Electricity meter input pulse way: 1 
Electricity meter input pulse level: within 5 v or passive 
Electricity meter error range: plus or minus 0.000%, plus or minus 99.99% 
Electricity meter error display resolution: 0.001% 
Electricity meter meter constant input range: 6 a valid number, decimal Numbers are allowed. 
0.5 meter calibration of sites include: Imax, Imax 1 Ib, 0.5, 1.2 the Ib, Ib, Ib, 0.1 the Ib, 0.05 0.2 Ib, Ib, 0.01, 0.02 the Ib. 
The power factor of electric meter calibration can be set sites are 1.0, 0.5 L, 0.8 C and 0.5 C. 
Number of laps meter calibration set range is 1-9999. 
1.3 the instrument for the output as a standard source provided by the common sites 
Voltage test: 10%, 20%, 50%, 80%, 50%, 110% and 120%, respectively. 
Current sites: 5%, 10%, 20%, 30%, 50%, 70%, 50% and 120%. 
Phase sites: 0.5 L and 0.8 L, 1.0, 0.8 C and 0.5 C. 

Three phase voltage and current amplitude can be regulated respectively, adjust fineness: 10%, 1%, 0.1%, 1%; The adjusting range is the largest to 125%. 
Three phase voltage, phase current, power factor can also be split phase adjustment, adjust the fineness of 10 ° respectively, 1 ° and 0.1 ° and 0.01 °. 
UB, UC respectively for UA phase can also regulate respectively. 
Frequency of adjustment is three-phase voltage and current adjustment, adjust the fineness of 5 hz, respectively 
1 Hz, 0.1 Hz, 0.1 Hz. 
1.4 power supply 
Single-phase AC 220 v, 50/60 hz. 
1.5 outside dimensions 
500 * 600 * 178 mm 
1.6 The weight  
27 kg in weight. 
2 look 
The appearance of the equipment as follows: 
[image: image1.jpg]


Figure 2-1 
Calibration device's front panel as shown in figure 2-2: 
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Figure 2-2 
Above color LCD touch screen on the left, on the right is the key. 
After instrument panel as shown in figure 2-3: 
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                            Figure 2-3 

Rear panel on the left is three-phase voltage and current output terminals and the terminal pulses, the middle one is the cooling fan, on the right is the power socket and RS232 communication port. 
3 operation method 
On the front panel function keys is introduced: 
Buttons on the keyboard can realize different function, is introduced as follows: 
【 SET 】 SET instrument of three-phase voltage and current output rating, or checked watt-hour meter quadrant, direction, and state of active and reactive power, etc; As well as the parameters of the harmonic and so on. 
[TEST] commonly used TEST pressure, current, power factor. 
[ADJ] : the three-phase voltage and current of any or all of the output amplitude, phase, frequency, power factor adjustment. 
【[image: image4.png]


】: according to the power output of the content of 2-50 harmonics and histogram. 
【[image: image5.png]


】: shows the power supply output three-phase voltage and current waveform. 
【[image: image6.png]


】: determine the scheme of watt-hour meter calibration testing. 

【[image: image7.png]


】: according to the scheme of test validation watt-hour meter. 
【[image: image8.png]


】: save the key, used to store the test plan. 
[F1] : multifunction button, including starting, creeping, word, query and other functions 
[UI] : make three-phase voltage current rise output or shut down, the main switch of three-phase voltage and current. 
[U1] : L1 phase voltage output switch. 
[U2] : L2 switch phase voltage output. 
[U3] : L3 switch phase voltage output. 
【 I1 】 : L1 phase current output switch. 
【 I2 】 : L2 switch phase current output. 
【 I3 】 : L3 switch phase current output. 
[0... 9 】 : digital input keys. 
【. 】 : in the parameter input, function is a decimal point, in the test point 】 interface, touch screen calibration is key. 
【 DEL 】 : delete unwanted data and harmonic. 
[ENTER] : confirmation of the input data. 
After check the wiring and correct (can't short circuit voltage output, current output open circuit), open the power switch. Instrument of loading into the interface (as shown in figure 3-1). About two or three seconds after the instrument system load, buzzer sirens, enter the test interface, as shown in figure 3-2. 
[image: image9.png]System is loading, please wait ...



                       Figure 3-1 
3.1 the TEST interface 
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                               Figure 3-2 
Above the interface is mainly divided into three regions, the output of the display area, below is the output setting area, the user can choose the sites of voltage, current, power factor, the bottom is the state of the instrument display, showing each phase voltage and current output state and name of the interface. Figure 3-3 for the three phase four line, voltage 220 v, current 1.0 to 1 a, power factor of power output. 
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                          Figure 3-3 

1, the output display area 
L1 L2 and L3: respectively L1, L2, L3 three phase, three-phase three-wire does not display the L2 phase, single phase display only when the L1; 
U (V) : three phase four wire according to each phase of the phase and neutral point voltage output value, show only when three-phase three-wire U12, U32 voltage; 
I (A) : each phase current output value; 
Φ (°) : each phase current phase to phase voltage value; 
Active power P (W) : the value and the total active power; 
Q (var) : each phase of the reactive power value and total reactive power; 
S (VA) : each phase of the apparent power value and the total apparent power; 
PF: each phase of power factor and total power factor; 
F (Hz) : the power supply output frequency values. 
Between the vector diagram above for each phase - phase voltage phase value of three-phase three-wire condition only U1U3 phase between values. Under the condition of three phase four wire, press "ENTER" key, the vector diagram above shows the location of the phase between voltage display line voltage U12, U23, U32 value. The following figure 3-4: 
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                       Figure 3-4 

2, the output setting area 
According to radio; Said to multi-select; According to radio selected; The percentage is relative to 【 SET 】 interface of user Settings under three-phase voltage and current rating. 
On the touch screen can choose different test test test voltage, current, phase. 
3, power supply status area 
The bottom of the screen, there are six circles, respectively corresponding to the output state of three-phase voltage, three-phase current if show white, said there was no output, if there is a corresponding color, according to the phase in the output state, yellow, green, red or red, yellow, and blue representing L1, L2, L3. 
The circle to the right of the number "12000000" said that current device of high frequency of output pulse meter constant, unit is the imp/Kwh or imp/Kvarh, its size is associated with the current gear of the current device, most the right side shows the current in the interface name. 
3.2 set parameter

Press "SET" button to enter the SET Parameter [I] interface, as shown in figure 3-4; Again according to the press "SET" button to enter the SET Parameter [II] interface, as shown in figure 3-5; Again according to the press "SET" button to enter the SET Parameter [III] interface, as shown in figure 3-6. 
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                             Figure 3-5 

Set the Parameter [I] interface is mainly according to the information of the check meter, the user to determine the parameters of the power supply will output, the output setting area around it is divided into two parts. 
According to the situation of the school table on the left, choose 3 p4w touch LCD screen, 3 p3w, 1 p, one of the three phase line, 3 p4w said three phase four wire, 3 p3w said single-phase three-phase three-wire, 1 p said; Can only choose a P, Q, P said check active table, Q means check reactive table; Forward and Reverse can only choose one, Forward Forward, Reverse Reverse. Pay attention to when choose "P", the output of the display area [PF] value will display the active power factor; When choosing a "Q", [PF] value will display the reactive power factor. ABC, ACB respectively positive phase sequence and the reverse phase sequence, only in the case of three phase four wire can choose to reverse; Internal, External representation in the check meter error, is to use the machine as a standard or a standard table output pulse as a calibration standard, the default built-in instruments, only under special circumstances can use External functions. 
Rating of the meter on the right is the input voltage, current value (note that the voltage value here is that - neutral voltage value), and watt-hour meter maximum current value. 
U1, U2, U3, I1, I2, I3 to the right of the digital frame; Said the power supply will be rated voltage, three-phase current value to set the output. 
By touch, select the U1, U2, U3, I1, I2, I3 on the left side of the box, a phase was selected, the phase into the box to the left of the; If three phase voltage or current were selected, the box enter a L1 phase voltage or current, the output of the other two phase in the same L1, if three phase voltage and current on the left side of the box is not selected, said three phase can be input different numerical values, the power of three-phase can output voltage or current of each are not identical. 
The method of input Numbers: touch the U1... Long box on the right of the I3, make the cursor appear in the box, and then press the number keys on the panel input, "DEL" key can delete the input data, three-phase voltage or current gear numerical input is completed, and cursor in U1, U2, U3, I1, I2, I3 in any one on the right side of the box, press the "ENTER" key to confirm. 
Rated voltage current gear ratings ENTER a new value and press [ENTER] confirmed, if the three-phase voltage and current output has been in a state, the parameters of the power supply will be effected according to the latest automatically change the output amplitude. 
Set the Parameter [II] the main functions of the interface is Set by the school the parameters of the meter. 
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                         Figure 3-6

StdConstant said external standard table constant, don't use the external standard table can not lose; Meter Type selection is the electronic watch is school or electromechanical meters, Meter No. Refers to the timing table; Meter Class according to choose the level Meter, a total of 0.2 S, 0.5 S, 1, 2, 3, a total of 5 grades is optional; Meter Constant said school table of electric Meter Constant, the unit of active when it has imp/kWh, imp/Wh, kWh/imp, Wh/imp four kinds of optional, reactive power when its units will change accordingly; The Start Current said starting Current value, the unit is ma. 
After the above these parameter Settings, finally need to press "ENTER" button to confirm. 
Set the Parameter [III] output interface of the main function is to Set up the harmonic parameters. 
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                         Figure 3-7

Keytone is key sound switch, cycle can make the sound of click on or off. 
"The Clear Clear all harmonic output, the power supply will output wave. 
Harmonic Settings: 
Harmonics can be set up for many times, each time can set different, but each phase voltage current sum every harmonic content is as follows: 
2-8 times harmonic content 40%, maximum 9-15 times harmonic content 30%, maximum 16-31 harmonic content up to 20%. 
Touch [H - order], [H - con], [Φ] to the right of the text box, you can for harmonic output Settings. 
H - order: it means the power supply output harmonic frequency, type 2-31. 
H - con: said set of harmonic corresponding to the fundamental wave amplitude, displayed in percentage. 
Φ: said set of harmonic corresponding to the phase of fundamental wave unit is degree. 
For by the phase voltage and current output to participate in the harmonic Settings, by U1... U3, I1... I3 on the left side of the box to decide, if selected, it means to participate in this time harmonic Settings. 
All harmonic parameters after the setup, and cursor in the H - order 】 or 【 H - con 】 or 【 Φ 】 on the right side of the box, the harmonic Settings press [ENTER] to confirm. After confirmation, the left side of the screen the content of harmonic Settings will appear in the form. Column H - order 】 【 said that a set of harmonic frequency, [UI] column shows what Phase of voltage and current harmonic Settings, to participate in the "Phase" column shows the set of harmonic Phase, "H - con" column shows the set of harmonic content. Figure 3-8 is a set of three harmonic, harmonic content is 10%, the harmonic phase diagram is 0. 
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                         Figure 3-8
[write], [left] : when the harmonic number set is more, you need to remove an item, you can use [write], [left] to find the need to delete the project, as shown in figure 3 to 9, and then press "DEL" key to delete. 
【 ComAddr 】 : address of three-phase power supply, can be set to 1-254, if set to 255, said without this address, the factory default is 255. 
【 LcdDelay 】 : LCD screen saver time, the unit is minutes. 
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                        Figure 3-9 
3.3 check scheme 
Check meter need to be configured before calibration scheme to determine the sites, instrument can save five different scheme, press 【 】 key to enter calibration scheme Settings interface, the following figure 3-10: 
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                     Figure 3-10 
In this interface can be set to balance load test, the representation of a box is selected, press 【[image: image19.png]


】 key again, can set up the balanced load test calibration circle number, the following figure. By touch the box, then select the corresponding load point, press 【[image: image20.png]


】 key again, you can set the calibration turns under different sites, in circulation, and then set the unbalanced load point and unbalanced load point calibration laps, after the entire solution set, press 【[image: image21.png]


】. 
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                     Figure 3-11 
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                        Figure 3-12
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                          Figure 3-13

Above circle number set in 1 or 0, has not been initialized. 
3.4 check watt-hour meter 
Press 【[image: image25.png]


】, school table into the interface. Select calibration, press the [UI] key to open the output, the user can press [↑], [↓] or directly click on the location of a certain sites to choose to manually check different sites, some sites is selected it will be displayed in blue. 
[Phase] bar indicate which Phase current output; 
[Current] bar shows Current of specific sites. 
[PF] column shows the power factor of power output. 
[N] bar displays the current sites in turns. 
[Err1] Bar displays the current sites last watt-hour meter calibration error. 

[Err2] column shows the current sites of the watt-hour meter calibration error. 
[Error] bar displays the current testing twice the average Error. 
[Manual] Manual calibration error. 
[Auto] automatic calibration error. 
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                         Figure 3-14 
Choosing automatic calibration error, to choose the first experimental sites, then click "Auto", point to "Start", the instrument will automatically Start check, until the final test is completed, the instrument will current zero. If you want to interrupt automatic calibration, press "Stop" button, press 【[image: image27.png]


】, error data will be saved to a Flash in the instrument. In the process of automatic calibration, the instrument automatically jump test standard error is stable, the variation of the error of the first and the second is less than half the timing precision grade, and Err1 and Err2 is not equal. Customers to set up the appropriate calibration laps, or may be the error correction table is not completely stable, will have to change sites. 

3.5 multi-functional menu 
Point "F1" button, can enter the menu interface. As shown in figure 3 to 15. 
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                       Figure 3-15 
In the interface has a Starting Test, Creep Test, constant Test, Data Query 4 functions, respectively corresponding to Starting the Test, the Creep Test, the Register Test, Data Query four buttons. 
According to Starting the Test, enter the Starting Test interface, as shown in figure 3-16. 
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                  Figure 3-16
Based on meter accuracy grade, starting current value and other parameters, the instrument will automatically calculate the time of starting test theory, drive voltage and current output and then press the "Start" key, the instrument will automatically output rated voltage and starting current, and according to the actual received electric meter pulse and run time to determine the starting test meter is qualified. If you need to save the test result, press 【[image: image30.png]


】. Key press Return key to Return first one interface. 
According to the Creep Test, the Creep Test into the interface, as shown in figure 3-17 
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                        Figure 3-17 
According to the precision of the electric meter level and other parameters, the instrument will automatically calculate the creep test of the theory of time, drive voltage and current output key and then press the "Start" key, the instrument will automatically output 1.15 times the rated voltage and current creep (electronic table in current zero creep, electromechanical table of creeping current is a quarter of the starting current), and according to the actual received electric meter pulse and run time to determine the starting test meter is qualified. If you need to save the test result, it is necessary to press 【[image: image32.png]


】. Press the Return key to Return first one interface. 
According to Register the Test button and enter the constant Test interface, as shown in figure 3 to 18. In this experiment, the instrument is using a standard table method, namely according to the set working hours, the instrument output rated voltage and maximum current meter, instrument internal standard table and by timing the accumulative energy value at the same time, set the time at the end of the instrument automatically stops the output, the school table member input electric meter power value, the beginning and ending of press [ENTER], instrument will automatically calculate the error. Press 【[image: image33.png]


】 key to save the test results. [image: image34.png]RSl ) i
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                         Figure 3-18 
According to the Data Query, enter the Data Query interface, as shown in figure 3 to 19: 
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                         Figure 3-19
Upper liquid crystal display is school table index, can through [↑], [↓] button to lock an a record, can also be in Meter NO. Input table number in the box, press the Query directly search, search after press the Details, you can see by school table of detailed data, as shown in figure 3-20, 3-21. 
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                        Figure 3-20
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                     Figure 3-21
3.6 the output regulation 
Press "ADJ" key, the power output can be fine-tuning. The following figure 3-22. 
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                       Figure 3-22
Touch screen operational area in the first row choose L1, L2, L3 said whether to participate in the phase adjustment, if they are left on the left side of the show, said to participate in this phase adjustment, if show, said don't participate in this phase adjustment, can change their status by touch; Second row choose U, I, F, PF, Φ U1U3 U1U2 said to regulation project, respectively to adjust voltage amplitude, current, power factor and the corresponding phase current voltage amplitude phase, phase, between U1U3 U1U2 between phase; The third row said adjust fineness, according to the regulation of different, choose different fineness regulation: 
The regulation of voltage and current amplitude are relative to the "parameter setting" in the input rating percentage, plus or minus 10%, plus or minus 1%, plus or minus 0.1%, plus or minus 1% can choose, but please pay attention to adjust the highest limit is 125%. 
Frequency adjustment is for all, to adjust the fineness of plus or minus 5 Hz, + 1 Hz, plus or minus 0.1 Hz, + / - 0.01 Hz, pay attention to the adjusting range is 45-65 Hz. 
The adjustment of the power factor has lead or lag of 0.01, 0.1, etc. 
Phase to adjust the fineness of plus or minus 10 °, + 1 °, plus or minus 0.1 ° and 0.1 °, the adjusting range is 0 to 359.99 °. 
U1U3, U1U2 adjustment in fact adjustment is U3, U2's phase, when the "L1" and "L2", "l" if selected has nothing to do with this adjustment, in the condition of three-phase three-wire U1U2 control doesn't work, adjust the fineness of plus or minus 10 °, plus or minus 1 °, plus or minus 0.1 ° and 0.01 °, the adjusting range is 0 to 359.99 °. 
Is shown in FIG. 3-23 adjust the interface of frequency, frequency regulation cannot split phase. 
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                          Figure 3-23 
3.7 harmonic display 
Press 【[image: image40.png]


】, harmonic into the interface, the screen shows the phase output harmonic histogram and every harmonic content of 2-50 times. Select the product... I3 on the left side of the box, namely which phase selection screen shows the output of the specific data. 
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                      Figure 3-24 
3.8 waveform display 
【[image: image42.png]


】 button, enter the waveform display interface, as shown in figure 3-25. Is shown in the figure contains 3 harmonics, harmonic content is 10%, the harmonic phase of 0 ° output of each phase voltage and current waveform and the degree of distortion. 
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                           Figure 3-24 
LCD below the phase output waveform and waveform distortion, by selecting the waveform display switch U1... I3, determine which phase of the waveform display, can check. 
3.9 touch screen calibration 
In the interface, the Test Point 】 【 【. 】 Key twice, can carry out touch screen calibration. Touch LCD shows cross the center of the graphics, if the touch coordinate values recognized by the system, the automatic calibration appear under a cross graphics; Otherwise don't appear under a cross graphics, when all five cross graphic touch through screen will prompt operation is successful, please reset or restart at this moment, a new coordinate data can be saved to the instrument internal Flash. 
[image: image44.png]



                   Figure 3-25 
Pulse line and serial interface description:
1) input pulse line (2) : 
Pulse (c) : red alligator clip 
Pulse (e) : black alligator clip 
2) the output pulse line (3) 
High frequency pulse: red alligator clip 
Low frequency pulse: yellow or green alligator clip 
Pulse ground: black alligator clip 
3) communication port definition 
2 feet: TXD RXD fifth third foot foot GND 
4) pulse definition 
Foot 1:5 v 2 feet: pulse 
3 feet: GND feet 4: low frequency pulse 
5 feet: high frequency pulse 
