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Date: 09 Jan. 2017  

No.: 95/103314/308 

Fax: 66412321 

 

Dear Dr. Razavi, Managing Director of Amirkabir Re-Monitoring Power Quality Co. (Vebko) 

 

Subject: Operating tests results of the three-phase tester equipment  

 

      Following letter No. H-Z-365 dated 18 Sep. 2016 this is a copy of the operating tests report 

of the three-phase tester equipment, manufactured by that company (without the 

communication tester unit based on standard IEC61850) enclosed herewith for your 

information under serial No. TR95017. 

 

Regards,  

Masoud Rezaei Samankandi, Reference Laboratories Center Director 
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Product: Protection Relay Tester – Model AMT105  

 

This report is merely for information and is not a confirmation of the product. This report is 

not to intervene with the Evaluation & Production Standards Compliance Council inspections. 
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Test Confirmation Officer: Farshid Mansourbakht 

Supervisor:  (Name of Entity/company): Dr. Farzad Razavi (Vebko Co.)  
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Laboratory: Protection Relay Reference 

Address: Protection Relay Laboratory, Niroo Research Institute, End of Shahid Dadman Blvd., Ghods Town, 

Tehran 

Tel. /Fax: +98 2188079401-5 (extension 4978-4256)/88078296 

Website: www.nri.ac.ir  

Test Site: Protection Relay Laboratory  

 

 

Applicant: Amirkabir Re-monitoring Power Quality Company (Vebko) 

Application Letter No.: H-Z-365 

Application Date: 18 Sep. 2016  

Sample Receive Date: 18 Sep. 2016 

 

 

Standard No.: - 

Test Method:  Declaration Assessment - Operating 

Non-standard Methods: -  

 

 

Test Report No.: TR95017 

Sample Registration Code: STR95017-1,2 

 

 

Sample Description: Protection Relay Tester Equipment  

Manufacturer/Client: Amirkabir Re-monitoring Power Quality Co. (Vebko) 

Model: AMT105 

Type of Design: Without Non-conventional (IEC61850 Protocol) relays tests  

Serial No.: 95011226 (STR95017-1), 95011236 (STR9501717-2) 

 

 

The results are only true of the sample tested. 

- This report is not to be duplicated without the permission of the laboratory.  

- * The operating tests conducted have to do with the study of electoral particulars and equipment limits 

and are not in compliance with IEC 61850 communicational requirements, environmental tests, 

mechanical, electromagnetic compatibility, etc. 
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Technical Director, Test Runner [Signed] 

Technical Director, Test Confirmer, Niroo Transmission & Distribution Research Center [Signed & Sealed]  
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1- A Summary of Test Results 

  

# Name of Test  Type of test  Standard  Test Result  

1 Measurement of burden and adjusted current rate accuracy in (AC, 

DC) current supplies 

Type-based  Operating and 

verification   

Conforming to specifications 

of manufacturer   

2 Measurement of burden and adjusted voltage accuracy in (AC, DC) 

voltage supplies    

Type-based  Operating and 

verification 

Conforming  to specifications 

of manufacturer   

3 Measurement of voltage phase angle accuracy and adjusted current 

in voltage and current supplies 

Type-based  Operating and 

verification 

Conforming to specifications 

of manufacturer   

4 Measurement of accuracy of frequency Type-based  Operating and 

verification 

Conforming  to specifications 

of manufacturer   

5 Measurement of accuracy of BO/BI/CURRENT/VOLTAGE 

INJECTION times 

Type-based  Operating and 

verification 

Conforming to specifications 

of manufacturer   

6 Measurement of burden of input power supply of tester Type-based  Operating and 

verification 

Conforming to specifications 

of manufacturer   

7 Measurement of input power supply range Type-based  Operating and 

verification 

Conforming to specifications 

of manufacturer   

8 Burden Measurement of digital and analog inputs Type-based  Operating and 

verification 

Conforming to specifications 

of manufacturer   

9 Measurement of DC Voltage Supply Power Type-based  Operating and 

verification 

Conforming  to specifications 

of manufacturer   

10 Measurement of general waves of voltage and current waves  Type-based  Operating and 

verification 

Conforming to specifications 

of manufacturer   

11 Measurement of time differences of synchronization with GPS time 

clock 

Type-based  Operating and 

verification 

Conforming  to specifications 

of manufacturer   

 

 

  



2- Plaque & Particulars  

 

 

 

 

 

 

 

 

3- Technical Specifications of Tested Sample        

Table P.5/24 

 
 

4- General Remarks 

      The clients will have the rights to officially object to the results and or test method within one month after 

issuance date of test report. Should any mistakes affecting the results on the part of the laboratory is proved, the 

test will be re-conducted free of charge.  The samples tested will be kept in the laboratory for six months after test 

or no objections will be heard.   

The sampling operation was carried out by the client; therefore, the laboratory will bear no responsibility about 

sampling and the related issues.  



The test results are only true the sample delivered by the client and are not to be looked upon as a confirmation of 

the product.   

 

5- A Summary of Test Method and Description of Test Results 
 

      The measurement was conducted using PMMI POWER-MULTIMETER manufactured by AVO Company 

with ±0.05% accuracy. The voltages and currents read were acquired under nominal burden and in compliance 

with the technical specifications of the current and voltage supplies. The insulation test was carried out by 

SEFELEC RMG 500 dielectric power test device and the resistance of protective earth was measured using 

CHAUVIN ARNOU 4-wire micro-ohm.   

      The technical specifications of AVO PMMI measurement device:  

 
 

The technical specifications of NORMA D6000 power analyzer measurement device are given in the following 

table. 

 
 

5-1- Measurement Tests and Evaluation of Operating Accuracy  

5-1-1- Measurement of burden and the adjusted current rate accuracy in (AC, DC) current supplies 

      In the tests for each adjusted tap of max, min and middle current of the software (considering the current 

feedback), the injected current and the variable ohm resistive load of each tap (equals zero) were changed and 

increased in output in order to reach the value 3V AC/DC (based on the manufacturer's specifications) for output 



voltage in both ends of terminals of the equipment tested. (Total burden application considering the resistance of 

wires and joints).   

The values of 3-phase current channels in both un-laden and full-laden states were then registered and read. The 

max error was calculated and contrasted with the values purported by the manufacture as per contents of the 

following table.  

 

 

 
 

5-1-2- Measurement of burden and the adjusted voltage accuracy in (AC, DC) voltage supplies 

      In the tests for each adjusted tap of max, min and middle voltage of the software (considering the voltage 

feedback), the applied voltage and the variable ohm resistive load of each tap (equals zero) were changed and 

increased in output in order to cut off the output voltage (in 350mA current) (based on the manufacturer's 

specifications)  

The values of 3-phase voltage channels in both Un-laden and full-laden states were registered and read and the 

max error calculated and contrasted with the values purported by the manufacture as per contents of the following 

tables.  

 



 

 

 
 

5-1-3- Measurement of voltage phase angle accuracy and adjusted current in voltage and current supplies  

      In the tests for each adjusted tap of voltage and three-phase current, the phase angle was registered by PMMI 

equipment.   

Then the values of 3-phase voltage channels in both Un-laden and full-laden states were registered and read and 

the max error calculated and contrasted with the values declared by the manufacture as per contents of following 

table:  



 

 
5-1-4-Measurement of Frequency Accuracy  

      The range and frequency were registered for each adjusted tap of voltage.   

Then the values of 3-phase voltage channels in both Un-laden and full-laden states were registered and read and 

the max error was calculated and compared with the values purported by the manufacture as per contents of 

following table.  

 
 

5-1-5-Measurement of BO/BI/CURRENT/VOLTAGE INJECTION Times Accuracy 

In the tests the accuracy of variant times of operation of digital outputs, inputs (to register the operation of 

protection relay), voltage injection and current were evaluated and measured within a definite time and contrasted 

with the values purported by the manufacture. 

The details of results and wave shapes are described as follows:  



 
 

 

 



 
 

5-1-6- Measurement of burden of input power supply of tester 

In the test the input voltage was adjusted in the nominal value and the current values were adjusted for the max 

adjustable value i.e. 3X64 A.  

V input power supply = 230 V nominal  

 
5-1-7- Measurement of Input Power Supply Range 

In this test the effective operating range of the tester was evaluated and measured by changing the AC input 

voltage.  

V input power supply = 230 V nominal 

Normal operation power supply voltage range =170-285 V AC, Max Voltage = 365 V AC  

 
5-1-8- Burden Measurement of digital and analog inputs 

In the test the input voltage was adjusted at nominal values and the value of sink current was registered.  

V input power supply = 150 V nominal 

 
 



5-1-9- Measurement of DC Voltage Supply Power 

In this test the input voltage was adjusted at nominal values and the max capacity of power supply was evaluated 

and measured decreasing the variant resistance.  

V AUX power supply = 220 V DC 

 
5-1-10- Measurement of Voltage and Current General Waves Distortion (Measurement of Harmonic 

Components) 

In the test, at first the domain of frequencies higher than main frequency of the voltage and current was measured 

as per following table (in the different selected taps in range) through oscilloscope and FFT Fourier analysis by 

series shunt in full laden state.   

 

 



 
The zoom of part of uplink amplitude of sine wave in time scale 0.2ms approximately equals to 100μѕ in each 

timespan. 

 

Also voltage and current waves THD shapes were measured using a HIOKI 3196 power analyzer (with ±0.5% rdg. 

±0.2% f.s accuracy) in 1st to 20th orders.  

 
The current harmonics were measured through voltage of two heads of series shunt in 3196 voltage input (the 

current was adjusted in 3VAC voltage in nominal laden by resistive laden.)  

 

 
5-1-10-Measurement of time differences of synchronization with GPS time clock 

      Having synchronized with GPS time clock (through exterior module connection) and final synchronization of 

tester time the two equipped relay tester simultaneously produced a DC rising edge (zero to 30V). The time 

difference was measured through Tektronix digital oscilloscope – TDS 2014 1GS/s-100MHz model.  



Note: Having been turned on and connected to a GPS exterior antenna, the required time for successful and 

sustainable synchronization with GPS time clock was 15 minutes for either equipment.  During this time, the 

operator was not permitted to sync injection through the software.  

      As the time differences of pulse start were measured between both equipment (located far from each other in 

both heads of transmission line to test the distal protective plans), each tester synchronized with GPS time clock 

and the numerical values of the same magnitude.  

 

 

 
Fig. Full edge of two stair waves image (symbolic) 

 

 

 

 

 

 

 

 

 

 
Fig. Time difference for crossing zero with 1μѕ time scale) 


