Preface 

  Ainuo instrument Co. Ltd. is the first one to produce digital intelligent electric parameter test apparatus based on 16 bits one-chip computer which are named 7900 and 8700. this is the beginning of  digital electric parameter test apparatus. For more than ten years, Ainuo has gradually optimized and improved the apparatus, which gained the company high reputation and great achievements especially the high market occupation rate among the domestic household appliance companies.

Chunlan Group including air conditioner, frige, washing machine, compressing machine, and Dehumidifying machine etc. use thousands of our products. It is the same in Haier Group, including Haier fridge, air conditioner, washing machine, electric heat box, ice box, and the business dept of Haier in Laiyang, Haier in Guizhong and Haier in Hefei would like to choose our product first. And because of  Haier, Chunlan and Changhong's companies abroad, we have gained high reputation abroad also. For more than 10 years, Ainuo's 7900 and 8700 apparatus have more than 5000 domestic users, which shows that as the domestic household appliance companies grow, Ainuo grows to today's scale.

  7900 apparatus includes 3-phase-3-line-system and   3-phase-4-line-system apparatus, among which the former is compatible with single-phase apparatus and the latter is compatible with the former two.

  Thank you to use Ainuo products. please read this manual before any operation.

chapter one  Safety Regulation

1.1 regulation for safety usage 

· Forgive me for not issuing a separate notice  if there is any change to this manual

· please contact the headquarters of our company for further detail

 1 please read this manual before any use of measuring apparatus and use according to this manual

 2 be sure not to touch any connecting wire on the back panel in order not to get an  electric shock

 3 the power must be cut off before you take the connecting wire on the back panel apart 

 4 be sure the power has good earth connection

chapter two  General introduction    
The three-phase digital electric parameter synthesized measuring apparatus, series 79, was produced by Ainuo and has a core of a micro-controller. It adopts the technology of accurate electricity examination circuit and intelligent recognition. It can be extensively used to measure the electric power parameter of the electric equipment which is based on 3-phase-3-line-system  and   3-phase-4-line-system, such as voltage, electric current, power, power factor, frequency etc. it can be used as a single-phase instrument, 3-phase-4-line-system instrument and also as a and   3-phase-3-line-system instrument. It has a wide measuring range, and can display several digital parameters simultaneously, furthermore, it also has the functions of typing, serial communication port Rs-232 (optional RS-285), total power alarm, outer mutual inductor, lock & save and                                                                                 characteristic of multi-usage ,accuracy and high reliability.                                                                                         

2.1 Specification

  power supply                   AC 220+10%, 50/60Hz

  power                             <15W

  environment                     relative humidity(20-75)%RH

                                         temperature  20+10C

  size                                 351mmx344mmx103mm

  weight                              6.5kg

2.2 Technology index

  voltage                           ± (0.25% of the displayed digit+0.25% of the measure range)

  current                            (0.25% of the displayed digit+0.25% of the measure range)

  power                               COS>0.2  +(0.25% of the displayed digit+0.25% of the measure range

                                  COS<0.2 0.5% of 

  power factor                      +2.5%xthe value of full measure range

  frequency                          +0.2%x displayed digit +1

2.3 calculating relation

 2.3.1 three-phase three wires system

  phase           voltage       current    power        power factor

   1st                U1              I1           P1             P1/(U1xI1)

   3rd                U3              I3           P3             P3/(U3xI3)

                   (U1+U3)/2    (I1+I3)/2  (P1+P3)/2   

attention                   is the sum of vectors

 2.3.2      phase           voltage       current    power        power factor

   1st                 U1              I1           P1             P1/(U1xI1)

   2nd                U2              I2           P2             P2/(U2xI2)

   3rd                 U3              I3           P3             P3/(U3xI3)

                   (U1+U3)/2    (I1+I3)/2  (P1+P3)/2   

attention      P∑=p1+p2+p3            is the sum ofs

2.4 principles of measuring 

 2.4.1  3-phase-3-line-system 

   load of 3-phase-3-line-system 

  If the connection is based on 3-phase-3-line-system , the measuring principle is displayed by the picture above, completing the measuring of loaded power of 3-phase-3-line-system by using two watt meters, pay attention to the ampere meter I2 which is prepared for the current of phase B, you may put it away while you actually measure the power

 2.4.2 three-phase four  wires system

Chapter three  measuring range of 79 series electric parameter apparatus

  apparatus which has a measuring range larger than 5A will automatically change to  a larger measuring range 

3.1 measuring range of a 5A apparatus (7911A. 7921A)

   voltage 10V-600V

   current

   power

   power factor

   frequency

3.2 measuring range of  a 20A apparatus (7915A 7925A)

   voltage 10V-600V

   current

   power

   power factor

   frequency

3.3 measuring range of  a 40A apparatus  (7931A 7941A)

   voltage 10V-600V

   current

   power

   power factor

   frequency

Notice:  this kind of apparatus has ratio adjustment function, so while the ratio adjustment of the voltage measuring range is not equal to 1,the voltage measuring range is 600x1000V.while the current ratio is not equal to 1, the current measuring range is calculated by original range multiplying 100A.the power measuring range is 9999kW while the value of either voltage or current is not  equal  to zero.

The secondary end of voltage and current mutual inductor should not go over the rating range(measuring range while both voltage ratio and current ratio are 1),otherwise the apparatus will be damaged.

Namely, voltage≤600V

       current 7911,7921≤5A≤≤
Chapter four   Functions  and direction for using the 7900 electric parameter apparatus

the 7900 electric parameter apparatus can be used for three-phase three wires system and three-phase four wires system by changing the connecting ways, meanwhile it can also measure AC voltage, AC current, existing power, power factor and frequency. Simultaneously, it can print the result out and prosecute serial communication(RS232 or RS485). You can not  measure until 30 seconds after the apparatus boots up to finish auto-examination. 

 4.1   Back panel connecting map

  4.1.1 3-phase-3-line-system connecting map

       1. situation in which nothing is cared for B phase current 

       2. situation in which B phase current is cared for

       3. three-phase three wires system with voltage and current mutual inductor circuit

notice: when connecting with a mutual inductor, you must move the short circuit slice. if you do not care about the second phase current I2, you needn’t connecting with a mutual inductor. while there is only one mutual inductor, remove the other one. the  method of connecting is just like the way that there is no mutual inductor.

 4.1.2  method of connecting 3-phase-4-line-system 

    Ⅰ. normal method

    Ⅱ. 3-phase-4-line-system  with voltage and current mutual inductor circuit

notice: when connecting with a mutual inductor, you must move the short circuit slice. while there is only one kind of mutual inductor, remove the other one. the  method of connecting is just like the way that there is no mutual inductor.

 4.1.3 use as a single-phase instrument

notice: This time it is A-phase window that displays the single-phase data, of course you can use the same  method of connecting to connect with B-phase or C-phase.

4.2 explanation of the front panel directing

A.
Window Phase-A has 5 display lights: V, A, kW, Ф and Hz, which respectively  represents the current display of voltage, current, power, power factor and frequency. It is the same to Windows Phase-B, C and ∑
B.
Function Option key I enables Window Phase-A to display volt(light V), current(light A), power(light kW), power factor(light F), and frequency(light Hz). The same to Function Option II, III and S.

  As the Display Change-Over Switch is pressed down and then up, Window Phase-A displays the voltage of the phase which the Display Change-Over Switch indicates. Window Phase-B displays the current of the phase which the Display Change-Over Switch indicates and Window Phase-S the power factor. The data displayed cyc among Phase  II, III,  and  ∑
  Normally(not present), after the Print key is pressed down and then up, the current data will be completely printed (for details, refer to Print Function).

  normally(if not present), after the Lock & Save key is pressed down and then up, the Lock & Save light will be on and the current data will not be refreshed until the Lock & Save key is pressed again to switch off the Lock & Save light.

4.2.1. Function of Parameter Key

After pressed the parameter key , 8 lights (form 1 to 8), which indicate 8 functions respectively, will be displayed on Window Phase-A. And all the other unrelated windows will be switched off. (This is called preset state, which is opposite to normal stare.)

The following is the display value 1-8 on Window Phase A

Display 1: The second window displays 33 or 34, indicating 3-phase-3-line-system or 3-phase-4-line-system. The Lock &Save key can be pressed to change over them.

Display 2: The second window displays the bit rate used in communication. Here the Lock &Save key can be pressed to change over 300, 1200, 2400, 4800 and 9600.
Display 3: The second window displays 0 or 2, indicating no-verification or even-verification. Here the Lock &Save key can be pressed to change over them.
Display 4: The second window displays local address for communication. Press Print key and the address number can be increased, and Lock & Save key decreased. The address will be displayed between 0 and 100 in cycle.
Display 5: The second window displays the upper alarm limit of total power. Function of increasing can be realized by pressing Print key and function of decreasing by Lock & Save key. (Notice: the displayed power unit is KW).
Display 6: The third window displays the lower alarm limit of total power. (Notice: the displayed power unit is KW).
Display 7: The second window displays the ratio of volt change. Function of increasing can be realized by pressing Print key and function of decreasing by Lock & Save key.
Display 8: The third window displays the ratio of current. Function of increasing can be realized by pressing Print key and function of decreasing by Lock & Save key.
Notice: the highest level of total power alarm limit is 99.99kW, so it will not alarm if the total power exceeds this level which is caused by ratio settings. Additionally, if the lower limit exceeds the upper limit, it will not alarm, either. The alarming function, while on work, can be canceled by lower limit exceeding the upper limit. While the apparatus is alarming, the total power display will be on and off alternately and the buzzer screams repeatedly. The permanent-on touching point of the relay will be off and the permanent-off touching point of the relay will be on (wire 1 and 3 of aerial plug will be connected and wire 2 and 3 will be cut off). When it is not set to the alarm stare, the permanent-on touching point of the relay will be on and the permanent-off touching point of the relay will be off (wire 1 and 3 of outside aerial plug will be off and wire 2 and 3 will be connected). If the ratios of volt and current changes are too high, the power may exceed the highest limit, 9999kW. So special attention should be paid while setting the ratios of volt and current change.

4.2.2. Explanation of parameter units

A.
Volt unit

When the ratio of volt change is "1", the volt unit is the constant "V", that is , the decimal point of the displayed volt is located before the last but one digit. When the ratio of volt change is not "1", the volt value may exceed 1000.0V. Now the volt unit displayed will be kV.

In a word, the volt unit is V only when the decimal point is located before the last but one digit. Otherwise, the unit is kV.

B.
The current unit is always A, but it has only 4 valid digits. As the current goes up, the location of the decimal point will change, while the unit does not.

C.
The power unit is always kW, but is has only 4 valid digits. As the power goes up, the location of the decimal point will change, while the unit does not.

D.
The frequency unit is always Hz.

        Chapter 5 Serial Communication Protocol

5.1 Bit rate

It can be set by pressing parameter key.

5.2 Frame stipulation(??) of serial communication 

1 start digit. 8 data digit. 1 stop digit.

5.3 While using RS-232: standard RS-232 electric level (+/-12V) pin (9) is defined as: 2 pins-TXD, 3 pins-RXD, 5 pins-GND. While using RS-485: 2 pins-TXD, 3 pins-RXD.

5.4 Communication Protocol.

5.4.1 The format of the data sent down by the upper-position located machine:

   4 bytes altogether: {AB}, among which '{' is TBH, the ASCII character value of '{'. A is the address of the lower-position located machine. For example, when the address is 030, this byte is IEH. B is the command byte 55H. '}' is TDH, the ASCII value of the End command.

5.4.2 The format of the data sent up by the lower-position located machine:

   44 bytes altogether.

The 1st byte {The 11th byte : byte of lower Phase-1 frequency.The 2nd byte local address The 12th byte : byte of upper Phase-1 frequency.The 3rd byte : byte of lower Phase-1 voltage.The 13th byte : byte of lower Phase-2 voltage.The 4th byte : byte of upper Phase-1 voltage.The 14th byte : byte of upper Phase-2 voltage.The 5th byte: byte of lower Phase-1 currentThe 15th byte: byte of lower Phase-2 currentThe 6th byte: byte of upper Phase-1currentThe 16th byte: byte of upper Phase-2currentThe 7th byte: byte of lower Phase-1 powerThe 17th byte: byte of lower Phase-2 powerThe 8th byte: byte of upper Phase-1 powerThe 18th byte: byte of upper Phase-2 powerThe 9th byte: byte of lower Phase-1 cos FThe 19th byte: byte of lower Phase-2 cos FThe 10th byte: byte of upper Phase-1 cos FThe 20th byte: byte of upper Phase-2 cos FThe 21st byte: byte of lower Phase-3 voltageThe 33th byte: byte of lower Phase-4 powerThe 22nd byte: byte of upper Phase-3 voltage The34th byte: byte of upper Phase-4 powerThe 23rd byte : byte of lower Phase-3 currentThe 35th byte: byte of lower Phase-4 cos FThe 24th byte : byte of upper Phase-3 current. The36th byte: byte of upper Phase-4 cos FThe 25th byte: byte of lower Phase-3 power37The26th byte: byte of upper Phase-3 power38The 27th byte: byte of lower Phase-3 cos F39The28th byte: byte of upper Phase-3 cos F40The 29st byte: byte of lower Phase-4 voltageThe 41st byte: lower byte of ratio of volt change The 30nd byte: byte of upper Phase-4 voltage The 42nd byte: upper byte of ratio of volt changeThe31rd byte : byte of lower Phase-4 currentThe 43rd byte : ratio of current change The 32th byte : byte of upper Phase-4 current. The 44th byte : } 37th byte =0

38th byte= 

39th byte=

40th byte= 33H(decimal system 51) indicating that the system of current apparatus is 3-phase-3-line. And 34H(decimal system 52) indicating that the system of current apparatus is 3-phase-4-line.

Voltage unit: 0.1 V current unit:  0.001A power unit : 1W power factor: 0.001 frequency unit: 0.1Hz

             Chapter 6 Printing Function

Press the print key at normal state, the printer will print all the obtained electric parameters: namely, the parameters or the 1st, the 2nd, the 3rd and the Sth Phase. The following is the format.

                          Test Report

                Chapter 7 Error Info

1.
when the ratio of volt change is set to "1", the volt display is E001 if the voltage is over 600V, which means it exceeds the range.

When the ratio of current change is set to "1", the current display is E002 if the voltage is over 600V, which means it exceeds the range.

When the ration of both volt an current are set to "1", it displays E003 if the single-phase power exceeds 24000W or if the total power exceeds 48000W when the apparatus uses 3-phase-3-line-system or 65000W when the apparatus uses 3-phase-4-line-system,which means it exceeds the range.

When the ratio is not set to "1", internal program is supposed to display Error info when V>1000x600V,current I>100x40.000A, P>9999kW. Be sure not to make the secondary end of the volt and current inductor exceed the rated range, (the range when the ratio of volt change=1, current=1), otherwise, the apparatus may be damaged.

Voltage <600V, current: 7911A, 7921A<5A, 7915A, 7925A<20A, 7931A, 7941A, 7950A<40A

2.
when the power of phase-A, B and C is below zero, the corresponding power factor displays "-".

Chapter 8 Method of checking apparatus 7900

Take the short circuit part on the back panel off, connect the wires as the following map to check.

 Chapter 9  

 Operation instructions on the communication system of the upper-position located machine communication system.
9.1 Hardware.

1.
Minimum requirement

1)
80486 computer

2)
8M memory

3)
20M hard disk available at least

2.
recommended

1)
Pentium computer

2)
16M memory or more

3)
540M hard disk available at least.

9.2 Software condition 
windows 95/98/2000 OS in Chinese.

9.3 Setup instructions.

1.
Copy all the files on disk 1 & 2 into the same directory on the hard disk (including 4 files : …..)

2.
execute Setup.EXE and follow the instructions to complete the installation.

9.4 Operation instructions.

   1. After installation, click "Aomip Cp. 7900 apparatus communication software" under "Ainuo Co. software series" in the program menu, to execute the program.

   2. After the beginning of the execution, a welcome message will display on the screen first. (Picture 2).

   3. After a few seconds, the main program displays on the screen. (Picture 3) Picture 3 is the picture of the main program and the following is the preset value of the program:

    serial port: COM1

    rectification: no rect

    bit rate: 2400

    address: serial address control from 0 to 100

   4. Generally speaking, customers' requirement seldom meet with the preset value, so ti needs to be reset.

    A. communication port initialization. 
     Press "communication port initiation" button on the main program to show the initiation window, while the main program dispears.(picture 4) In the "initiation window", the serial port used, rectification type, bit rate can be reset. Press "Yes" to activate the settings, or press "Cancel" to cancel the setting and remain the original one. On pressing any button, the main program reappears and has the current settings on the top.

Notice: The setting of computer serial port must be the same one that is actually used. Furthermore, we suggest u use bit rate 9600 Band for RS-485. Test the bit rate by yourself. Incorrect setting may cause communication failure.

    B.Communication control

     Press "Communication control" button to see the control panel.(picture 5) while the main program disappears.

     The control panel is used mainly to set the lower-position located machine address which is needed for communication. There are 2 conditions: 

      1. Click the "successive address control" single choice option.( ? )which is the acquiescence control. At this time the scattering add control option is grey, which means not able to use). choose the starting add from the starting add frame and the ending add from the ending add frame. they are used for multi-machine communication when several apparatus' adds are successive.(of course it can be used for single machine)

2 click "scattering add control" to execute scattering control( at this time, the successive add control option is grey, which means not able to use). scattering add control is use for single apparatus or several apparatus when the add is not successive . input the ??? add in the text frame and click "yes" to add an address. if you want to delete an address you input, select it in the frame and click "delete" button. there will be a detailed error suggestion that helps you to finish filling the form.

      finally, click "yes" to agree with the settings and go back to the main program or click "cancel" to cancel the settings and go back to the main program?

5 now we have finished all the preparation and can carry out the communication

 * display in a circle: click this button to carry out the communication of the ????among which "current add" shows the add of the  ??? that is carrying out the communication. the data will be displayed in the window (picture 6) if the communication is correct, otherwise there will be three errors to help the user  to judge, refer to the error details.

 * display pause: close all the current communication to enter the pause state.

6 If you want to quit the program, click "quit" button.

9.5 Error details

 1 communication port error: 

        communication port COM1 has been used by other equipment such as mouse. then, if you still set COM1 as the communication port, "selected serial port has been used, please select another one or close all the program that is using this port and try again" will display on the window.(picture 6)

Notice: the port settings must be correct especially when using RS-485.

 2 data reception error:

     if the program received the uploaded data from the ????but the data is not right, then it displays "Error has happened".  so, please change the communication bit rate to restart the experiment.(picture 7)

 3 no data reception:

     if there is no data received, it displays "error has happened during this communication". this is the most common reception error which is quite complicated. there are many types of this kind of error, for example: A. the bit rate is not corresponding. B. the communication address is not corresponding. C communication port is idle. there are too many cases to list here.

 4 on correct reception, displays followings:

      the following picture displays the voltage of only the 3rd phase.

General situation of Ainuo

  Ainuo instrument Co. Ltd. is an Sino America hi-tech joint venture that is established under international practice in 1993. the company now has 2 departments of automation and instruments&apparatus. of which, automation department is in charge of the R&D and production of intelligent controller which covers the fields of home appliance, fire control and communication equipment etc. In 1995, the well-known state enterprise Haier appointed us as the producer of their auxiliary products because of our rich technological strength and productivity. The apparatus dept has engaged in the research and production of testing instrument for a long time. Its products have been used widely by companies in appliance, electricity, electronics and medical equipment, and also other units including measuring institutes, quality testing place, Commodity inspection and testing bureau etc. Our products have also exported to other countries such as Russia, Romania, France and Germany etc. thousands of domestic companies including Haier, Chunlan, Hisense and Legend etc. have been supporting us all the time.

  At the beginning, Ainuo instrument Co. Ltd. regards quality as the life, and has smoothly carried out and passed the international ISO9001quality authentication system. our products quality is based on advanced technology and management. For this reason, our company has invested a great amount of money to introduce the advanced foreign technology of which we have makde good use for research and putting into use. so our tech-level has been always in the leading position. The managing policy of our company is that the customer is the center and we are pursuing the goal of keeping close to  the customer's current and future needs, satisfying them and overtake the customer's expectation.

  IN the 21st century, Chinese enterprises are faced with the change of building more efficient and stronger commpanies. Ainuo instrument Co. Ltd. wishes sincerely to get much more of you support and help. Let's work together to start a new and beautiful future.

Operation instructions of 7931A current alarm 

1, alarm settings

     Set the alarming current value of this apparatus by the menu button on the panel. It is same to the method of setting  the total power alarm in the operation instructions. the original power alarm then disabled.

     set the current alarm I1 and I2 for the alarm settings. while setting the alarm current, the current unit direction light A will be on repeatedly

2, alarm judgment

     when the current of the 1st-phase is 0 or the current alarm I1>i2, the machine will not test alarm, which means alarm function is disabled.

    for 3-phase-4-line-system user, when the current of three phases is bigger than the alarm current I1 and smaller than I2, the apparatus is in alarm state 1; when the current of three phases is bigger than the alarm current I2,the apparatus is in alarm state 2.when the current of three phases is smaller  than the alarm current I1,the apparatus is in normal state.

     for 3-phase-3-line-system user, when the current of  phase A&C is bigger than the alarm current I1 and smaller than I2, the apparatus is in alarm state 1;   when the current of  phase A&C is bigger than the alarm current I2  the apparatus is in alarm state 2; when the current of  phase A&C is smaller than the alarm current I1  the apparatus is in normal state.

3, alarm output

    when the apparatus is in alarm state 1, alarm relay 1 closes, the alarm output interface points1 and 2 are connected and gentle buzz will be heard

    when the apparatus is in alarm state 2, alarm relay 1and 2 close, the alarm output interface points1 and 2  are connected and points 4 and 5 are connected  and rapid buzz will be heard.

    when the apparatus is in normal state, alarm relay 1closes and relay 2 opens, the alarm output interface points1 and 2  are disconnected and points 4 and 5 are connected  and no buzz will be heard

