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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, Type-based | Operating and Conforming to specifications
DC) current supplies verification of manufacturer
2 Measurement of burden and adjusted voltage accuracy in (AC, DC) Type-based | Operating and Conforming to specifications
voltage supplies verification of manufacturer
3 Measurement of voltage phase angle accuracy and adjusted current Type-based | Operating and Conforming to specifications
in voltage and current supplies verification of manufacturer
4 Measurement of accuracy of frequency Type-based | Operating and Conforming to specifications
verification of manufacturer
5 Measurement of accuracy of BO/BI/CURRENT/VOLTAGE Type-based | Operating and Conforming to specifications
INJECTION times verification of manufacturer
6 Measurement of burden of input power supply of tester Type-based | Operating and Conforming to specifications
verification of manufacturer
7 Measurement of input power supply range Type-based | Operating and Conforming to specifications
verification of manufacturer
8 Burden Measurement of digital and analog inputs Type-based | Operating and Conforming to specifications
verification of manufacturer
9 Measurement of DC Voltage Supply Power Type-based | Operating and Conforming to specifications
verification of manufacturer
10 | Measurement of general waves of voltage and current waves Type-based | Operating and Conforming to specifications
verification of manufacturer
11 | Measurement of time differences of synchronization with GPS time Type-based | Operating and Conforming to specifications
clock verification of manufacturer




2- Plaque & Particulars

3- Technical Specifications of Tested Sample
Table P.5/24
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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:
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The technical specifications of NORMA D6000 power analyzer measurement device are given in the following
table.

: 1Y
IR T

-3 T
18

T I3

I

.
i cEni g,

o
v

4 )

ﬂ
=

bl 44

[ | bed T
A b
fiagly

:

N
1.

e . By

=y
=X

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.
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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.



DC Voltage Channels Accuracy ( Full Laden)
Range EUT Va Vb Ve min A %E  Permissible ERROR RESULT
VimV

v 20000 199.83 199.85 199.83 199.83 -l1 70] -0,08  £0.25% or+100 mV/ PASS
17500 174.86 174.84 17483 17483 170  -0.10  20.25% or +100 mV PASS
150.00 14984 149.86 14985 149.84 -160 -0.11  +0.25% or 2100 MV PASS
12000 119.9 119.88 119.87 119.87 -130 -0.11 £0.25% or :100 mV PASS
100.00 99875 ©9.892 99.888 ©9:875 125 -0.13  :0.25% or 100 mV PASS.

7500 74924 74919 74905 74.905 -85 -0.13 £0.25% or £100 mV PASS

50.00 49946 49922 49909 49.909 -91 <018 +0.25% or £100 mV PASS

2500 2493 24948 24932 2493 -70 -0.28  +0.25% or +100 mV PASS

10,00 9938 99555 09495 9938 -62 <062  :025% or=100mV PASS

5.00 49378 49556 4.9403 4.9378 622 -124 +0.25% or +100 mV PASS

200 1.9394 19628 1.9545 19384 606 -3.03  +0.25% or £100 mV PASS

100 083702 096021 08516 093702 -62.98 -630 :0.25% or+100 mV PASS

mV  500.00 44200 46903 457.62 44209 -57.91 11‘58 20.25% or £100 mV/ PASS

100.00 76.4 87.9 77 764 -236 - £0.25% or £100 mV PASS
2360
5000 4497 4559 4647 4497 503 -06 10.25% or £100 mv PASS
% 10.
10.00 3.97 5.18 5.18 3.97 - 0.26% or 1100 mV PASS
60.30

Note 1:Output Load adjusted to cause cut off operation in each voltage level for full laden(350 mA),

DC Voltage Channels Accuracy (Un Laden)
Vb

Range EUT Va Ve min %E  Permissible ERROR RESULT

V|:V|

i 20000 19991 19987 199.89 199.87 130 006  +0.25% or +100mV PASS

190.00 189.92 189.88 189.89 189.88 -120 006 :025%or:100mV  PASS

17500 17493 17488 17489 17488 -120 -0.07  +025% or100mV PASS

15000 149.94 14991 14992 14991 90 -006 :0.25%or+100mV  PASS

12000 11996 11993 119.84 119.93 <70 <008  +0.25% or 2100 mV PASS

10000 99962 99942 99951 99.942 58 008 :025%or+100mV  PASS

7500 74.967 74956 74954 74.954 -48 -0,06  20.25% or x100 mV. PASS

5000 49.964 4995 4997  49.95 50 010 +0.25%or+100my  PASS

2500 24966 24.948 24954 24.948 52 021  +0.25% or+£100 mV PASS

1000 09953 99911 00896 99896 -104 010 025% or+100mV  PASS

500 49926 4993 400964 49926 74 015 20.25% or£100mV. PASS

200 19977 19931 19931 19931 -89 034 :025%or+100mY  PASS

100 099631 099966 099929 099631 <369 -037  +0.286% or 2100 mV. PASS

mV 50000 49927 49637 49460 49469 -531 -1.06 +025%or£100mV  PASS

100.00 ©7.76 94,67 98.86 94.67 533 533 s025%or +100 mv. PASS

50.00 4497 45.59 46.47 44,97 -5.03 |0>06 £0.25% or £100 mV PASS

10.00 3 59 6.28 3 -7 - £0.25% or 2100 m"/ PASS
7000

AC Voltage Channels Accuracy (Full Laden)

Range EUT Va Vb Ve min AV %E  Permissible ERROR RESULT
v 150.00 = 14979 14976  149.76 g:;l -016  £0.25% or £100'mV PASS
100.00 ©9525 99.873 99.823 99.823 177 -0.18 £0.25% or 100 mV PASS
75.00 - 74927 7488 74.88 -120 -0.16  025%o0r£100mV  PASS
60.00 - 59.98 59.999 59.98 -20 -0.03 £0.25% or £100 mV PASS
50.00 = 49948 49933 49.933 -87 0138  1025% or £100mV PASS
40.00 - 39.92 39.92 39.92 -80 -0.20 +0.25% or 2100 mv PASS
25.00 = 24949 24931 24931 -69 <028  20.25% or £100 MV PASS
10.00 - 9.9611 99611 9.9611 -38.9 -0.39 $0.25% or +100 mV PASS
5.00 - 48645 49513 49513 487 <087  0.25% or £100mV. PASS
2.00 - 1.954 1.9521 1.8521 -47.9 -2.40 +D 25% or £100 mV PASS
100 0856 095728 093941 093941 6050 -6.08  £025% or £100 MV PASS
mV  500.00 - 46133 461.33 46133 -3867 -7.73 10.25% or £100 mV PASS
100.00 - 95.43 1011 9543 -4.57 457  $0.25% or 2100 mV PASS
10.00 - 78 83 78 -22 -22.00 +0.25% or 100 mV PASS
1.00 = 12 12 12 02 <2000  £0.25% or =100 mv PASS
Note 1:0utput Load adjusted to cause cut off operation in each voltage level for full laden(350 mA)
to MAX S out = 33 VA per phase

AC Voltage Channels Accuracy (Un Laden)
Vb Ve  min A %E  Permissible ERROR RESULT
VimV]

V. 15000 14987 14984 149,85 149.84 160 011  4025%or<100mV  PASS
100.00 99934 ©99.845 99948 09845 -155 -0.16 +0 25% or 100 mV PASS
7500 7484 74955 74984 7494 60 008 +025%0r2100mV  PASS
60.00 59.94 5998 59.999 5994 -60 -0.10 10.25% or £100 mV PASS
50.00 49949 491948 40033 49,933 67 013  +025%or+100mv  PASS
4000 39962 39.958 39.958 39.958 -42 -0.11 10.25% or 100 mV PASS
2500 24975 24975 24977 24975 25 010 #025%or£100mV PASS
1000 9.9915 99899 99923 99898 -10.1 -0.10 +0.25% or 100 mV PASS
500 49956 4995 49940 49949 51 -040 1025%0r2100my  PASS
2.00 19893 1.9907 1.9907 1.9893 -10.7 -0.53 40.25% or £100 mV PASS
© 100 009835 099773 09941 09941 69 050 025%or£100mV  PASS
mvV 500.00 500.6 500.4 5023 5004 04 0.08 +0.25% or +100 mV PASS
10003 9975 100.84 9975 025 025 +025%06r£100mV  PASS
10.32 9.07 10.05 8.07 -0.93 -9.30 20.25% or = mV PASS
ety R 2k 12/ 12000 025%0r=100myV . PASS

Range EUT Va

0

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:



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.
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5-1-4-Measurement of Frequency Accuracy
The range and frequency were registered for each adjusted tap of voltage.
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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:
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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

Cl ‘H,

Type

Cursor 1
090s
100V

Input Voltage

Input Current

Input Active Power

Input Reactive Power

223.1

10.86 A

1766.1 W

179.69 VAR

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 = 365V AC

Input Voltage EUT status Result
169VAC Start operation/3X32 A generation , FUN ok PASS
290V AC Operation Cut off PASS
277 VAC Operation Resumed/FUN ok PASS
365 VAC Operation Cut off/after decrease to normal voltage, Fun ok PASS

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

Input Voltage Sink Current Calculated Power
150 V AC 0.92 mA 138 mVA
150 VDC 0.98 mA 147 mW




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

Set Voltage load Current Calculated Power
220 240 mA 52.8 W

5-1-10- Measurement of VVoltage 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.

Voltage Harmonic Amplitude measurement s Harmonic il
(50 Hz/sine wave) (db)@ frequency(Hz) Abuclut Order Faslor
Value @ each point
10V AC 20.0db@ 50 Hz 10V HI 100%
10V AC -43db @ 100 Hz 7.09mV H2 0.7%
10V AC -20.8db @ 150 Hz 91.2mV H3 9.12%
10VAC -43.8db@200Hz 6.456mV H4 0.64%
10V AC -43db @ 250 Hz 6mV HS 0.6%
10V AC -48db @ 300 Hz 3.98mV H6 0.398%
10V AC -48db@400Hz 3.98mV H8 0.398%
10V AC -19db@750Hz 1122mV H1S 112%
10V AC -43db@2KHz 6.45mV H40 0.64%
10 VAC -19.4db@3.25kHz 107mV H65 10.7%
10 VAC -33.8db@6.55kHz 20.4mV HI131 2.04%

Yp
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The zoom of part of uplink amplitude of sine wave in time scale 0.2ms approximately equals to 100us 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 1% to 20" orders.

| Yultags (£0 ahise wane) | Meawred THD | Dectared Spedfonton | _Sems |
WOOVAC (5.0 219 G Vebage 21 VIAG) -
930V AL L% | <IN Vebage2) VIAG, =
1Y AC oy 1 Vel 1 PASS
AL (1.3 L1008 Vulage 21 VIAQ) PASS
NVAC 008 S0 Vorage 31 T
NVAC am% SN Vorge st VAG) | PAs
WOV AC amn SINE Vg ) VIAG) | IASS
MEVAC 5% SINR Viuge 2 VAC) | PASS

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.)

Curreat (51 Havus mavel Mesmarnl YD Declured Speeiieation Rawalt
JOWANC $10.3 SINBCowI0AND | =
030AAC 1% LINB O I0ANG | .

LAAC s | sm@cemezioane | -
1AAC 10m AINBOMARD | -
IAAC 181% IINBCamazOANC | e
10 A AC L9 £ 1% @ Cumerk 299 A (AC] PASS
10AAC Ao | se@CemeanAac) | PAss
10 A AC anen SN @ Qurerd 200 A (AC) rass

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.

Mustuend Tune difenarsius) Wepeattins | Ovelared Speeifestin | Reaht |
e b e ! o Dakls i e Qi | FASS
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L [ ol S 20 Fass

=} S Typkal ) Sangaw 13834 rass

" ol L tenis g 28 rass
e ) Dpteis g ipe | PASS

—| ) 10 Typwal 20 Sangew 22 5 40 rass

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

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



