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This function test has been performed on a single sample of the relay provided by the client. Sampling and
selection were not conducted by the testing laboratory. Therefore, the test results in this report represent only the
performance of the tested sample and may not be considered as evidence of type conformity for the entire product
series.

For full type certification in accordance with IEC 60255-181 and relevant certification body requirements (e.g.,
TAVANIR or cquwalcnt) samplmg and testing procedures under certification supervision must be completed.

“‘Gq«{:re repetition of these tests as part of the formal certification process.
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1. General information
1.1. Product information

Equipment under test:
Manufacturer:

Model:

Normative documents:

Client information
Applicant:

Contact:

Fax:

Telephone:

1.3. Test Results
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Measuring relay for frequency protection
PISHTAZ SANAT NAM ASHNA(ESFA)
PB22-AAAB-AAA

IEC 60255-181:2019

PISHTAZ SANAT NAM ASHNA(ESFA)
Dr. Ahmadreza Darabi
02144524383

+989186254616

- Accuracy of the start value
e Under/over frequency

e Under/over frequency

Determination of steady-state errors related to the characteristic quantity

Rate of change of frequency
- Reset hysteresis or reset ratio determination

Rate of change of frequency

Determination of the start time
- Under/over frequency
- Rate of change of frequency

Determination of the accuracy of the operate time delay

This function test has been performed on a single sample of the relay provided by the client. Sampling and
selection were not conducted by the testing laboratory. Therefore, the test results in this report represent only the
performance of the tested sample and may not be considered as evidence of type conformity for the entire product

series.

For full type certification in accordance with IEC 60255-181 and relevant certification body requirements (e.g.,
TAVANIR or equ1valent) sampllng and testing procedures under certification supervision must be completed.
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2. PERFORMANCE AND RESULTS OF TEST: MEASURING RELAYS AND
PROTECTION EQUIPMENT — IEC60255 PART 181: FUNCTIONAL
REQUIREMENTS FOR FREQUENCY PROTECTION

2.1. Determination of Steady State Errors Related to the
Characteristic Quantity
2.1.1. Accuracy of the start value

2.1.1.1. Under/over frequency

2.1.1.1.1. Test procedure:

The test method shall be based on a pseudo-continuous frequency ramp.

The ramp starts at the initial frequency f_ initial. The initial frequency shall be
above/under the expected start value Gs for under/over frequency function,
with a minimum difference equal to 5 times the declared frequency accuracy
(example: for the over frequency function, with a declared accuracy of + 10
mHz, the initial frequency is equal to Gs - 0,05 Hz).

The ramp can be interrupted after the activation of the start signal. The
activation of the start signal shall b e a "solid activation " ; this means no
chattering of the signal with several transitions high — low-high during the
injection of the step. The only chattering allowed in the signal is by the output
contact, which has a reasonable bouncing time of less than 4 ms. If the start
signal oscillates for more than 4 ms, the start activation shall not be considered,
and the ramps shall continue to the next step. For other output media, such as
IEC 61850 GOOSE or static output, no chattering at all shall be present in the
transition of the start signal, in order to be considered valid.

The test method is illustrated in Figure 1, which is applicable to an
overfrequency function.

This function test has been performed on a single sample of the relay provided by the client. Sampling and
selection were not conducted by the testing laboratory. Therefore, the test results in this report represent only the
performance of the tested sample and may not be considered as evidence of type conformity for the entire product
series.

For full type certification in accordance with IEC 60255-181 and relevant certification body requirements (e.g.,
TAVANIR or eguwalem)..samplm-g-and\testmg procedures under certification supervision must be completed.
,Eﬁcqucmly, the Ccmh“:l:m bodyfiay re‘]ulre repetition of these tests as part of the formal certification process.
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rHz) A
Measured overfrequency start value (G,)
f_initial
- 1(5)

Overfrequency start signal

®c

Figure 1: Example of test method for overfrequency

2.1.1.1.2.

Acceptance conditions of test:

The start of the protection function shall occur within the frequency band around the
expected start value (Gs ) . The band has the following borders:

higher accepted value =
lower accepted value =

2.1.1.1.3. Testresult:

(Gs + declared frequency accuracy) ;
(Gs — declared frequency accuracy) .

Table 1- Test point for over/under frequency function

Test point Frequency Voltage | Testl | Test2 | Test3 | Test4 | Test5 | Acceptance
value setting maghnitude criteria
X (start Gstf-accuracy
threshold, '
Gs A
Hz Hz Hz Hz Hz Hz Error | Result
4 o <10
< 100/}. 45.0 Min. U 45.01 | 45.01 | 45.00 | 45.01 | 45.00 i passed
(min. setting) Hz
-100% 45.0 Max. U 45.01 | 45.00 | 45.01 | 45.01 | 45.01 | <10m | passed
# Hz
-100% 45.0 Un 45.00 | 45.01 | 45.01 | 45.00 | 45.01 | <10m | passed
4 Hz
-10% 495 Un 49.51 | 49.51 | 49.50 | 49.51 | 49.51 | <10m | passed
g Hz

This function test has been performed on a single sample of the relay provided by the client. Sampling and
selection were not conducted by the testing laboratory. Therefore, the test results in this report represent only the
performance of the tested sample and may not be considered as evidence of type conformity for the entire product

series.

For full type certification in accordance with IEC 60255-181 and relevant certification body requirements (e.g.,
TAVANIR or equwalent) sampling and testing procedures under certification supervision must be completed.

\
Eg‘l‘"Jﬂl s..f ‘

er\l/Lapproval by
lid without

= 0

This report shopld notBe produce g extracts without wr
L

EPIL. Test resulf perfgindy wsﬁeqa l&f)ﬂ id

Lab stamp.

Head-office: k‘Jmt 12, No. bm&gMaHQan,Comer of Fariman St.,
Bozorgmehr ., Vali-Asr Av ARl 1 oAby
PostalCode:i{stasz%? E\‘Ll (‘E UI 1(57} DFax:('98 1) 66174283

Lab: Kavosh Res¥aren-Eity-Stpar Bt 8% 1T 5T Karaj-QaEViﬁ Freeway, Iran.
Fax: (+9826) 34996715

Postal Code: 3365166551  Tel: (+9826) 34996700-14

tion ‘Bo'a)‘//%ay‘requlre repetition of these tests as part of the formal certification process.
}

.\wbunég.nm*.‘lu_usnl.'iugmuJSb\,JPngmwalewl)aﬂSJ&.lgs)n
23515 ;g0 g9y Uiyl S gl uul_,.;mo.).mugnJlwgwbo.halJJ)lsulnug.nJTa_:Lu
it slaaat

Whadno (590 s ¢ clan y8 i gaS ) Jr gLl ey YLk (olgs 1eiSae S8
AP aolg eddb P SU,
FAAP 1) S S IVEPAP GuSE  (FAAP 1) - $ 1AV 1:0aT  1F 1 7AGFOPI ity 3
S i gLS GHEARR T Sy (Lgaw jlgd (g 5 — 2)S bigil A yioglsS solliulo jT
5P goluo lwoluinlo T
(+9APS) PEIATVIOUnSS (+9APS) PEIGSVo o 1 KAl PS5BS OB | 1oy SS

B www.epilir B info@eepil.com [E @epil_co [ epil-ir [&) 09109104342, 09109105352, 09109104636




e= Fa7r I /}’
ICo el edl oIl e/
&5 9! 2elouo glmo LSl ojf Sy

ISO IEC 17025/17065

IECEx ExCB/ExTL

Document Code: LQF-708-02-01 Page 6 of 24
Document Review Date: 01.07.30 L13-70639
-5% Un 49.74 | 49.75 | 49.75 | 49.74 | 49.74 | <10m | passed
49.75 Hz
-2.5% 49 88 Un 49.87 | 49.87 | 49.87 | 49.88 | 49.87 | <10m | passed
X Hz
-1% 4995 Un 49.95 | 49.94 | 49.95 | 49.94 | 49.95 | <10m | passed
3 Hz
0% <10m
FA=50 Hz,) 50.00 Un 50.01 | 50.00 | 50.01 | 50.01 | 50.00 He passed
+1% ] : : 3 \ <
Q) 50.05 Un 50.06 | 50.05 | 50.06 | 50.06 | 50.06 i'OZm e
+2.59 n : ki . X 2 <
2.5% 5013 U 50.14 | 50.14 | 50.13 | 50.13 | 50.14 <1102m Gassad
0,
+5% 50.25 Un 50.26 | 50.25 | 50.26 | 50.26 | 50.26 st()zm %
0,
+10% 50.50 Un 50.50 | 50.51 | 50.51 | 50.50 | 50.51 si{()zm e
+100% Un 55.01 | 55.01 | 55.00 | 55.01 | 55.00 | <10m
55.00 5 passed
+100% Min. U 55.01 | 55.00 | 55.01 | 55.01 | 55.01 | <10m
55.00 Hy passed
0,
et 55.00 Max.U | 55.00 | 5501 | 55.01 | 55.01 | 55.01 | S19™ | passed
(max. setting) Hz

Table 2- Reporting of the frequency accuracy
Over/Under frequency protection
Frequency accuracy | +10mHz

2.1.1.2.Rate of change of frequency

2.1.1.2.1. Test procedure:
The accuracy of the ROCOF setting (Gs ) is assessed with a sequence of
frequency ramps where the frequency increases or decreases from the
nominal value depending on the sign of the frequency derivative ("+"or "-") .
The test method is illustrated in Figure 2, applicable for a positive ROCOF
function.

This function test has been performed on a single sample of the relay provided by the client. Sampling and

selection were not conducted by the testing laboratory. Therefore, the test results in this report represent only the

performance of the tested sample and may not be considered as evidence of type conformity for the entire product

series.

For full type certification in accordance with IEC 60255-181 and relevant certification body requirements (e.g.,

TAVANIR or equivalent 4_§gmp_l_ir_1gggd testing procedures under certification supervision must be completed.
~Consequently, the certification b(ﬁ}ymz{y\‘require repetition of these tests as part of the formal certification process.
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Figure 2.Example of test method for positive ROCOF function
To reduce the length of the test, the frequency increment can be higher at the
beginning of the test, with the following rules :
—For the overfrequency function, this increment can be equal to Gs minus 3 times the

"declared frequency accuracy."

—For the underfrequency function, this increment can be equal to Gs plus 3 times the

"declared frequency accuracy."

The declared frequency rate of change accuracy is based on the requirements

specified in 5.3.

Once the above value is reached the increment in the rate of change of

frequency will be less

than or equal to 10 % of the declared frequency rate of change accuracy until the
end of the ramps caused by the operation of the start signal.

This function test has been performed on a single sample of the relay provided by the client. Sampling and
selection were not conducted by the testing laboratory. Therefore, the test results in this report represent only the
performance of the tested sample and may not be considered as evidence of type conformity for the entire product

series.

For full type certification in accordance with IEC 60255-181 and relevant certification body requirements (e.g.,

TAVANIR or_equivalent)-sampting
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2.1.1.2.2. Acceptance conditions of test:
The start of the protection function shall occur within the error band a round
the expected start value (Gs ) . The band has the following borders :

higher accepted value = (Gs + declared frequency rate of change accuracy) ;
lower accepted value = (Gs — declared frequency rate of change accuracy) .

2.1.1.2.3. Test result:

Table 3- Test points for ROCOF function

Test point ROCOF Voltage | Test1 | Test2 | Test3 | Test4 | Test5 Acceptance
value setting magnitude criteria
X (start
threshold,
G:) Df/dt | Df/dt | Df/dt | Df/dt | Df/dt
Df/dt Hz/S | Hz/S | Hz/S | Hz/S | Hz/S
Hz/S Error | Result
M'("(;;;)‘"“ 0.1 Min.U | 0.100 | 0.099 | 0.099 | 0.099 | 0.098 | <2 | passed
0% 0.1 Max. U 0.098 | 0.099 | 0.099 | 0.100 | 0.099 <2 passed
0% 0.1 Un 0.100 | 0.100 | 0.099 | 0.099 | 0.099 <1 passed
5% 0.6 Un 0.594 | 0.594 | 0.595 | 0.595 | 0.594 <6 passed
10% 14 Un 1.093 | 1.094 | 1.094 | 1.093 | 1.094 <7 passed
30% 31 Un 3.098 | 3.095 | 3.093 | 3.098 | 3.095 <7 passed
60% 6.0 Un 5.996 | 5.999 | 5.998 | 5.996 | 5.998 <4 passed
+100% 10 Un 9.999 | 9.999 | 9.998 | 9.999 | 9.999 <2 passed
+100% 10 Min. U 9.998 | 9.997 | 9.998 | 9.997 | 9.998 <2 passed
Maximim 10 Max.U | 9.999 | 9.999 | 9.999 | 9.999 | 9.998 | <2 | passed
(100%)
Table 4- Reporting of ROCOF accuracy
ROCOF protection
Rate of Change of Frequency accuracy +10mHz/S

This function test has been performed on a single sample of the relay provided by the client. Sampling and

selection were not conducted by the testing laboratory. Therefore, the test results in this report represent only the

performance of the tested sample and may not be considered as evidence of type conformity for the entire product

series.

For full type certification in accordance with IEC 60255-181 and relevant certification body requirements (e.g.,

TAVANIR or equivalent), sampling and testing procedures under certification supervision must be completed.
-thmmﬁﬁﬁf)‘ﬁ'ﬁ'(ﬂj;“ m\ay requnre repetition of these tests as part of the formal certification process.
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2.1.2. Reset hysteresis or reset ratio determination
2.1.2.1. Under/over frequency
2.1.2.1.1.Test procedure:

The first frequency ramp (increasing ramp for over frequency functions and decreasing ramp
for underfrequency functions) will start from the nominal power frequency value (or at any
frequency where the protection function is stable in the non-starting condition to reduce the
testing time); the START signal of the protection function is monitored. When the protection
START signal operates:

—The value of the injected frequency is registered as "START frequency value", and

— the second ramp (decreasing ramp for over frequency, increasing for under frequency
functions), will start.

The second ramp starts from the registered "START frequency value" and will stop when the
START signal of the protection function resets. At that point, the injected frequency will be
registered as "RESET frequency value”.

The activation of the start signal shall be a "sol id activation”; this means no chattering of the
signal with several transitions high—low—high during the injection of the ramp. The only
chattering allowed in the signal is by the output contact, which has a reasonable bouncing time
of less than 4 ms. If the start signal oscillates for more than 4 ms, the start activation shall not
be considered and the ramp shall continue with the next step.

During the transition between successive frequency steps, the injected signal shall be
continuous, with no step change in its phase angle or magnitude, except in its frequency.

The frequency variation will be equal to the variation of the last step of the first ramp
(immediately prior to the protection START). The second ramp will proceed until the START
signal of the protection function resets, allowing the registration of the "RESET frequency
value" and the final calculation of the reset hysteresis.

2.1.2.1.2. Acceptance conditions of test:

Each test is repeated 5 times and the test results are reported as shown in Table 5.

The measured reset hysteresis is calculated in the following way:

—reset hysteresis =" START frequency value" - " RESET frequency value ", for overfrequency
functions ;

This function test has been performed on a single sample of the relay provided by the client. Sampling and
selection were not conducted by the testing laboratory. Therefore, the test results in this report represent only the
performance of the tested sample and may not be considered as evidence of type conformity for the entire product
series.

For full type certification in accordance with IEC 60255-181 and relevant certification body requirements (e.g.,
TAVANIR or equivalent), sampling and testing procedures under certification supervision must be completed.
Consequently, the certification body may require repetition of these tests as part of the formal certification process.
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—reset hysteresis = " RESET frequency value " - " START frequency value ", for underfrequency
functions .

For all the tests , the measured reset hysteresis shall be be low the declared res et hysteresis .

2.1.2.1.3. Test result:
Table 5- Test points of reset hysteresis for under/over frequency function

Test point | Frequency | Voltage | Test1l | Test2 | Test3 | Test4 | Test5 | Acceptance
value setting magnitude criteria
X (start Manufa
threshold, claim=42
Gs) <Reset
Hz Hz Hz Hz Hz Hz hysteresis
Error | Result
-100% >
; A 45.00 Min. U 44.980 | 45.980 | 45.980 | 45.980 | 45980 | <20 | passed
(min. setting)
-100% 45.00 Max. U 44.980 | 45.980 | 45.980 | 45.980 | 45.980 | <20 | passed
-100% 45.00 Un 44.980 | 45.980 | 45.980 | 45.980 | 45.980 | <20 | passed
10% 49.50 Un 49.480 | 49.480 | 49.480 | 49.480 | 49.480 | <20 | passed
5% 49.75 Un 49.730 | 49.730 | 49.730 | 49.730 | 49.730 | <20 | passed
25% 49.88 U, 49.860 | 49.860 | 49.860 | 49.860 | 49.860 | <20 | passed
1% 49.95 Un 49.930 | 49.930 | 49.930 | 49.930 | 49.930 | <20 | passed
i 50.00 Un 49.980 | 49.980 | 49.980 | 49.980 | 49.980 <20 passed
Fr=50 Hz)
+1% 50.05 Un 50.030 | 50.030 | 50.030 | 50.030 | 50.030 | <20 | passed
+2.5% 50.13 TR 50.110 | 50.110 | 50.110 | 50.110 | 50.110 | <20 | passed
+5% 50.25 Un 50.230 | 50.230 | 50.230 | 50.230 | 50.230 <20 passed
+10% 50.50 Un 50.480 | 50.480 | 50.480 | 50.480 | 50.480 <20 | passed
+100% 55.00 Un 54.980 | 54.980 | 54.980 | 54.980 | 54.980 | <20 | passed
+100% 55.00 Min. U 54980 | 54.980 | 54.980 | 54.980 | 54.980 <20 passed
+100%
: 55.00 Max. U 54.980 | 54.980 | 54.980 | 54.980 | 54.980 | <20 | passed
(max. setting)

Table 6- Reporting of the reset hysteresis for over/under frequency functions
Overfrequency protection
Frequency accuracy | +20mHz

This function test has been performed on a single sample of the relay provided by the client. Sampling and
selection were not conducted by the testing laboratory. Therefore, the test results in this report represent only the
performance of the tested sample and may not be considered as evidence of type conformity for the entire product
series.

For full type certification in accordance with IEC 60255-181 and relevant certification body requirements (e.g.,
TAVANIR or equivalent), sampling and testing procedures under certification supervision must be completed.
Consequently, the certification body may require repetition of these tests as part of the formal certification process.
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2.1.2.2. Rate of change of frequency
2.1.2.2.1. Test procedure:

The tests are carried out according to the following procedure :

e The start value for df/dt ( associate d to the protection function setting Gs, indicated
also as df/dt setting ) is detected with a succession of frequency ramps within creasing
value of the frequency slope for positive ROCOF (for negative ROCOF the ramps will have
a decreasing frequency slope) . The detected ROCOF start value is associated with the
value df/dt start . See ramps S1, S2, ..., Sm1 and Sn, in Figure 3 (a), where the start
operation is detected with the ramp Sn, in the case of a positive error on start value.

e A frequency ramp with the value 1,2 x df/dt start is generated, causing a definite start
operation.

At the end of this frequency ramp, a frequency ramp with a lower frequency slope is
generated (df/dt_1, illustrated by ramp R1 in Figure 3 (b)). During this ramp, the
protection function may or may not reset :

— If the function does not reset, then the initial ramp at 1, 2 x df/dt start is generated
again, following this, a ramp with an even lower frequency slope is generated
(df/dt_2 ,illustrated by ramp R2 in Figure 3 (b);

—This process continues until the protection function resets, which occurs at the ramp
with the frequency derivative value of df/dt reset. See ramps Ri, Ry, ..., Rn-1and Ry in
Figure 3 (b), where the reset operation is detected with ramp Rn -1 in the case of positive
error on reset value or with ramp Rn in the case of negative error on reset value. When
the protection function resets, the reset value can be calculated.

e The reset value is calculated based on the values d f/dt start and df/dt_reset.

Figure 3 shows the test method for a ROCOF function.

This function test has been performed on a single sample of the relay provided by the client. Sampling and
selection were not conducted by the testing laboratory. Therefore, the test results in this report represent only the
performance of the tested sample and may not be considered as evidence of type conformity for the entire product
series.

For full type certification in accordance with IEC 60255-181 and relevant certification body requirements (e.g.,
TAVANIR or equivalent), sampling and testing procedures under certification supervision must be completed.
Copsaquenﬂ.y,-theemﬁeahon—bodynmqu\uire repetition of these tests as part of the formal certification process.
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oA
g Upper limit of effective range
o
Relay START Ramp Sm, Measured value : df/dt_start = Sm
Setting value : df/dt_setting
= Ramp Sm-1
f_initial > e
<4y Measured start time
248 MAX (1 000 ms; typical start time x 1,5)
Lower limit of effective range
>
Time
IEC
a ) Test to determine df/dt start
§ Upper limit of effective range
{_initial

| MAX (1000 ms; typical disengaging |

Expected start
# z1s i timex13 Gt time x 5,0) %
Rad i W V,

" Lower limit of effective range

Time

IEC

b ) Test to determine df/dt reset
Figure 3 — Test method for measurement of reset value
for ROCOF functions : example for positive ROCOF function

This function test has been performed on a single sample of the relay provided by the client. Sampling and
selection were not conducted by the testing laboratory. Therefore, the test results in this report represent only the
performance of the tested sample and may not be considered as evidence of type conformity for the entire product

series.

For full type certification in accordance with IEC 60255-

181 and relevant certification body requirements (c.g.,

TAVANIR or equivalent), sampling and testing procedures under certification supervision must be completed.
Consequently, the certification body may requlre repetition of these tests as part of the formal certification process.
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2.1.2.2.2. Acceptance conditions of test:
The reset of the start signal is considered valid if there is no chattering at all, regardless
of whether the output media is a contact , IEC61850 GOOSE or static output.
The reset ratio is calculated with the formula :
Reset ratio = ( df/dt_reset/df/dt_start ) x 100 %
If a minimum absolute reset hysteresis is declared, the reset hysteresis is is calculated
with the formula :
Reset hysteresis = df/dt _start — df/d t _reset
2.1.2.2.3. Test result:
Table 7- Test points of reset value for ROCOF function

Test point ROCOF Voltage | Test1l |Test2 | Test3 | Test4 | Test5 Acceptance
value setting magnitude | result | result | result | result | result criteria
X (start mHz/S
threshold, Manufactu
G:) %or | %or | %or | %or | %or
Df/dt Hz/S | Hz/S | Hz/S | Hz/S | Hz/S <Reset ratio
Hz/S (or hysteresis)
Error Result
0% :
L 0.10 Min. U 0.100 | 0.099 | 0.099 | 0.099 | 0.098 < passed
Minimum
0% 0.10 Max. U 0.098 0.099 0.099 0.100 0.099 <2 passed
0% 0.10 Un 0.100 | 0.100 | 0.099 | 0.099 | 0.099 <1 passed
5% 0.60 Un 0.594 0.594 0.595 0.595 0.594 <6 passed
10% 1.1 Un 1.093 1.094 1.094 1.093 1.094 <7 passed
30% 3.1 U, 3.098 3.095 3.093 3.098 3.095 <7 passed
60% 6.0 Un 5.996 5.999 5.998 5.996 5.998 <4 passed
+100% 10.00 Un 9.999 9.999 9.998 9.999 9.999 <2 passed
+100% 10.00 Min. U 9.998 | 9.997 | 9.998 | 9.997 | 9.998 <3 passed
lVI(i)gg(\y:J)m 10.00 Max. U 9.999 9.999 9.999 9.999 9.998 <2 passed

Table 8- Reporting of the reset value for ROCOF function
ROCOF protection(Reset value)
Rate of Change of Frequency accuracy | +10mHz/S

This function test has been performed on a single sample of the relay provided by the client. Sampling and
selection were not conducted by the testing laboratory. Therefore, the test results in this report represent only the
performance of the tested sample and may not be considered as evidence of type conformity for the entire product
series.

For full type certification in accordance with JEC 60255-181 and relevant certification body requirements (e.g.,
TAVANIR or cqu1va1en:)-—samm§. and testing procedures under certification supervision must be completed.
Conscquefrrry’iﬁ'e cel’tlﬁiatlo“body ma)/ equlrercpennon of these tests as part of the formal certification process.
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2.2. Determination of the start time

2.2.1. Under/over frequency
2.2.1.1. Test procedure:

The test method based on a sudden change in frequency is illustrated in Figure 4 (for over

frequency function).

During the transition of the sudden frequency change, the injected signal shall be managed

without discontinuity in the voltage waveform,

rh

except in its frequency.

Start signal =
operation 4
% End test frequency values:
' G,+02Hz,05Hz, 1Hz, 2 Hz
GI
f_initial (f,) '
’
: >
H Start time
‘e »
£C

Figure 4:Start time measurement of overfrequency with sudden frequency change
These tests are based on tests points defined. These tests points are identified with a frequency

slope equal to "infinity" (sudden change).

* The initial test frequency value is always equal to the tested nominal power frequency.

¢ The end test point value is equal to the G setting plus (for over frequency) or minus (for
under frequency) different frequency values (0, 2 Hz, 0,5 Hz, 1 Hz, and 2 Hz) to measure the
start time with different ratios between the threshold and frequency signal.

e The start time is measured between the instant when the frequency changes and the instant

when the start signal is asserted.

The injected frequency shall always be within the operating range of the protection function.
For lower/higher settings of under/over frequency functions, end test frequency value could
be outside the operating range. In that case, the function cannot be tested with this method

This function test has been performed on a single sample of the relay provided by the client. Sampling and
selection were not conducted by the testing laboratory. Therefore, the test results in this report represent only the
performance of the tested sample and may not be considered as evidence of type conformity for the entire product

series.

For full type certification in accordance with IEC 60255-181 and relevant certification body requirements (e.g.,

TAVANIR or equivalent

a lf

esting procedures under certification supervision must be completed.

(}xmcqueﬁﬂ‘yﬁﬁ'e ceElﬁc“on body )fbﬁy req}urc repetition of these tests as part of the formal certification process.
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for that test point. The manufacturer shall declare this information in the type test report and
the test shall be performed with the upper/lower limit of the declared operating range.
The test method based on a finite constant frequency slope is illustrated in Figure 5 (for over

frequency function).

During the transition in the frequency change, the injected signal shall be managed without
discontinuity in the voltage waveform, except in its frequency.

rh

G+ 2 Hz or upper limit of declared frequency operating range

Start signal

f_initial

Tested frequency siope
um1mzmsm

A'.-..d SR L LS

Start time

>
t

»

| 2+

Figure 5:Start time measurement of overfrequency with constant slope frequency ramp

The start time is measured for the following test points Each test is repeated 10 times.
The tests are repeated for each nominal power frequency value of the protection function

(typically 50 Hz and 60 Hz).

2.2.1.2.Acceptance conditions of test:

The test results are reported in tabular form as shown in Table 9, where the minimum ,average
(mean ) and maximum values are calculated. In addition, the test results are reported in graphical
form, as shown in Figure 14. The results shown in Table 15 and in Figure 14 are provided by way of

example.

This function test has been performed on a single sample of the relay provided by the client. Sampling and
selection were not conducted by the testing laboratory. Therefore, the test results in this report represent only the
performance of the tested sample and may not be considered as evidence of type conformity for the entire product

series.
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Table 9- Reporting of start time for over frequency functions

Over frequency protection start times
50 Hz nominal frequency
Velocity of Frequency jump Minimum Maximum Average START
frequency (sudden START START time
change change) time time
0.5 Hz/s N/A 62.80 69.60 67.78
1 Hz/s N/A 65.20 71.20 69.29
2 Hz/s N/A 65.60 70.80 Al
5 Hz/s N/A 66.40 70.80 68.79
Sudden change 0.2 Hz 57.20 95.20 76.04
Sudden change 0.5 Hz 50.00 89.20 68.26
| Sudden change 1 Hz 46.00 83.20 62.50
Sudden change 2 Hz 42.40 80.00 58.00
Table 10- Reporting of start time for under frequency functions
Under frequency protection start times
50 Hz nominal frequency
Velocity of Frequency jump Minimum Maximum Average START
frequency (sudden START START time
change change) time time
0.5 Hz/s N/A 69.20 72.80 71.23
0.5 Hz/s N/A 68.40 70.80 69.93
0.5 Hz/s N/A 67.20 70.80 69.48
0.5 Hz/s N/A 67.20 70.80 68.99
Sudden change 0.2 Hz 57.20 94.80 75.99
Sudden change 0.5 Hz 50.40 89.20 68.29
Sudden change -1 Hz 46.00 83.60 62.57
Sudden change 2 Hz 42.80 79.60 58.14

This function test has been performed on a single sample of the relay provided by the client. Sampling and
selection were not conducted by the testing laboratory. Therefore, the test results in this report represent only the
performance of the tested sample and may not be considered as evidence of type conformity for the entire product
series.

For full type certification in accordance with IEC 60255-181 and relevant certification body requirements (e.g.,
TAVANIR or equivalent), sampling and testing procedures under certification supervision must be completed.
Cansequemly&&eemﬁmwodywreqmre repetition of these tests as part of the formal certification process.
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2.2.2. Rate of change of frequency
2.2.2.1. Test procedure:

The start time measurement is assessed using a test method based upon a constant frequency
slope. The method is illustrated in Figure 6 (for positive ROCOF function).
During the transition in the frequency change, the injected signal shall be managed without
discontinuity in the‘voltage waveform, except in its frequency.

f

_'....

ROCOF start signal

Figure 6:Start time measurement of positive ROCOF function
Each test shot is determined by the test points defined in Table 11.
 The initial test frequency value is always equal to the tested nominal power frequency.
* The frequency is increased with different values of frequency slope, to measure the start time
with different test conditions.
* The injection can be interrupted when the protection start signal operates.
» The start time measurement is initiated when the frequency variation starts and stops when
the protection start signal operates.
The injected frequency shall always be within the operating range of the protection function,
if an operating frequency range is declared for the ROCOF function. This condition may require
a limited duration of the frequency ramp. For higher ROCOF settings, if the injected frequency
is outside the declared operating range before the start signal operation, the function cannot
be tested for that setting based on the standardized test conditions. In that case, the
manufacturer shall declare this information and shall declare the appropriate test method to
be used to measure the start time for these settings.

This function test has been performed on a single sample of the relay provided by the client. Sampling and
selection were not conducted by the testing laboratory. Therefore, the test results in this report represent only the
performance of the tested sample and may not be considered as evidence of type conformity for the entire product
SCries.

For full type certification in accordance with IEC 60255-181 and relevant certification body requirements (e.g.,
TAVANIR or equwa]ent) samplmg and testing procedures under certification supervision must be completed.
Consequently, the f?—i?e\xepeunon of these tests as part of the formal certification process.
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The start time is calculated for the test cases shown in Table 11. Each test is repeated 10 times.
The tests are repeated for each nominal power frequency value of the protection function
(typically 50 Hz and 60 Hz).

2.2.2.2. Acceptance conditions of test:

If some of the test points required in Table 16 lead to a frequency derivative outside of the
operating range declared by the manufacturer, these particular test points shall be

ignored and the test result shall be report d as " not tested — outside of df/dt operating range
and the test shall be performed with the maximum value o f the frequency derivative ,
defined by the declared operating range .

2.2.2.3. Test result:

Table 11 — Test points of start time for positive ROCOF function(81R)

Test point value fR-OF setting Frequency slope value
(start threshold,Gs)
X Hz/s
Hz/s o
Minimum (0%) Gs 0.10
5% 1.2*Gs 0.60
10% 2*Gs 1.1
30% 3*Gs 3.1
60% 5*Gs 6.0
Maximum (100%) 10*Gs 10.00

Table 12 — Reporting of typical start time for positive ROCOF function

Typical start time for ROCOF protection
Min value 58.00
Mean value 99.77
Max value 198.40

This function test has been performed on a single sample of the relay provided by the client. Sampling and
selection were not conducted by the testing laboratory. Therefore, the test results in this report represent only the
performance of the tested sample and may not be considered as evidence of type conformity for the entire product

series.

For full type certification in accordance with IEC 60255-181 and relevant certification body requirements (e.g.,
TAVANIR or cqulvalent)Lsaxnnhng:anizestlﬂg procedures under certification supervision must be completed.
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racy of the operate time delay

The operate time delay is defined as the time difference between the activation of the

start(pick-up) signal and the operate (trip) signa

The test method shall be based on the same principles than the start time measurement tests:
» for under/over frequency function, test method based on a sudden change in frequency;

* For ROCOF function, test method based on a finite constant slope.

These two test methods are illustrated in Figure 7 (for over frequency and positive ROCOF).

During the transition in the frequency change,

the injected signal shall be managed without

discontinuity in the voltage waveform, except in its frequency.

Y
Overfrequency setting: G, =f_ + 0,5 Hz
fo+1THZ pocennna
G, =fe+05HZ facaceneanananananannns cecessscccncane
4 ' .
* Start time »_ Operate time delay __+ iy
Start signal ! ' H
Operate signal (overfrequency) RN
f A ¢
ROCOF Setting : G_ = 0,2 Hz/s
Frequency slope: 0,4 Hz/s
fR 1
‘ -

v Start time
Start signal *

i Oegrale time delay

'
| H

Operate signal (positive ROCOF)

e

IEC

Figure 7- Operate time delay measurement of over-frequency and positive ROCOF
At least 5 settings (i.e., 10 %, 20 %, 30 %, 50 % and 1 00 %) of the time delay setting range
shall be tested. The tested time delay settings are expressed as a percentage of the maximum

time delay setting.

This function test has been performed on a single sample of the relay provided by the client. Sampling and
selection were not conducted by the testing laboratory. Therefore, the test results in this report represent only the
performance of the tested sample and may not be considered as evidence of type conformity for the entire product

series.

For full type certification in accordance with IEC 60255-181 and relevant certification body requirements (e.g.,

TAVANIR or.equivalent);=sampling
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These tests are based on tests points defined .

* The initial test frequency value is always equal to the tested nominal power frequency.

e For over frequency, the threshold Gs is set to the nominal frequency plus 0, 5 Hz and the

end test frequency value is equal to the nominal frequency + 1 Hz.

* For underfrequency, the threshold Gs is set to the nominal frequency - 0,5 Hz and the end

test frequency value is equal to the nominal frequency - 1 Hz.

¢ For ROCOF, the threshold Gs is to 0, 2 Hz (with positive or negative thresholds i f

applicable) and the frequency is increased with a constant frequency slope equal to 0, 4 Hz.

* The test can be stopped when the frequency function operates. The operate time delay is

measured between the instant when the start signal is asserted and the instant when the

operate signal is asserted.

At least 5 settings (i.e., 1 0 %, 20 %, 30 %, 50 % and 1 00 %) of the time delay setting range

shall be tested. The tested time delay settings are expressed as a percentage of the

maximum time delay setting.

The operate time delay shall be tested at least with the test points defined in below table.
Table 13 — Test points to measure operate time delay

Frequency function Frequency or ROCOF Initial test frequency End test frequency
setting (start value value
threshold, G )
Overfrequency fo t 0,5 Hz fa fq + 1 Hz, with sudden
change
Underfrequancy fo ~ 0.5 Hz fa fa — 1 Hz, with sudden
change
ROCOF 0.2 Hz/s (with positive T 0,4 Hz/s with positive
or negative thresholds or negative ROCOF
if applicable) according to the lested
threshold

The tests are repeated for each nominal power frequency value (frR) of the protection
function.

2.3.2 Acceptance conditions of test:

The accuracy of the operate time delay shall be reported by the manufacturer according to
Tables 14 to 19, where an absolute error and a relative error are shown; the values are
given.

This function test has been performed on a single sample of the relay provided by the client. Sampling and
selection were not conducted by the testing laboratory. Therefore, the test results in this report represent only the
performance of the tested sample and may not be considered as evidence of type conformity for the entire product

series.
For full type certification in accordance with IEC 60255-181 and relevant certification body requirements (e.g.,
TAVANIR or eqtﬂyglﬁng,samﬁmg';{?n&testlng procedures under certification supervision must be completed.

/Cb‘hseguentl % the certifi “‘tlon bodyyiay rc?ulrc repetition of these tests as part of the formal certification process.

‘_" | w7
\ A=Y \ P ; "J e
This report shoyld not ﬁ?oritﬁ:olsgﬁ 10)@ a mmmﬁen Lpproval by | -l o g9-100 Uizl oS 3b 0937 oS L o9 2 940 60 o1 JS (2l 55 0995 40

EPIL. Test resul .peria e only This rqport is not valid without | >3 sg0 09> u-ul)S Ol Sl padino 05 UanT oagas b aduly 5 lgis hUPfTS:
|y

o s ” 17 L. Wadin (5192 S O (028 Uik geS Jr LS « pamily gLLS (gl nsJS e 418
Head-office: Unit 12, No. 2, Boujari Sefat D ?d E nd, Corner ofFjanman Sta, s g TN
BozorgmehrSt\ Vol AsrA,a;QIgehﬁ b FAAP 1) =SS IVEPAR:GuSS  (F9AF1) =519V 10 11 SAGFOPP iy 3S
Postal Code: 141E8545M WW§21 ) 66174283 | s 1 . tigls otisiins oSyt ugaw Jlg-ls cxg 8 — 258 bgil A sioghsS :0Budugte jT
Lab: Kavosh ResearcﬁmW Blvd., 8" km of Karaj-Qazvin Freeway, Iran. 5 gt loolSinlo T
Postal Code: 3365166551  Tel: (+9826) 34996700-14  Fax: (+0826) 34996715 | (+9Ar5) A5V I0:uSS (+9AFS) MG Voo 1F:QAl PSR 5 5O0 | ik 55

s WY ,

mwww.epil.ir B info@eepil.com & @epil_co m epil-ir 09109104342 , 09109105352, 09109104636




)'
[EZ I F |l '//
ICcelfedL oIl /
G aluo gldo Lol o)l syl
ISO IEC 17025/17065
IECEx ExCB/EXTL

Document Code: LQF-708-02-01

Page 21 of 24
Document Review Date: 01.07.30

L13-70639

2.3.3 Test result:

Table 14 — Test points for the accuracy test of the over-frequency operate time delay

Operate time delay | Test1 | Test2 | Test3 | Test4 | Test5 | Acceptance criteria
setting(tdelay) s s s s s e s
+
10%=30s 30.00 | 30.00 | 30.00 30.00 30,00 tdelay + declared
accuracy
50%=150s 149.80 | 149.80 | 149.80 | 149.80 | 149.80 taelay £ declared
accuracy
+
100%max(max)=300s | 299.60 | 299.60 | 299.60 | 299.60 | 299.60 |  teelav * declared
accuracy

Table 15 — Reporting of operate time delay accuracy
For over-frequency functions
Over-frequency protectio
Accuracy of the operate time delay
Operate time delay accuracy 0.5% of the setting delay or +30ms

Table 16 — Test points for the accuracy test of the under-frequency operate time delay

Operate timedelay | Test1 | Test2 | Test3 | Test4 ;Tes"t 5 | Acceptance criteria
setting(tdetay) s s s sl ] ms
+
10%=30 30.00 | 3000 | 3000 | 30.00 | 30.00 telay + declared
accuracy
+
50%=150s 149.80 | 149.80 | 149.80 | 149.80 | 149.80 taelay  declared
o accuracy
tdelay * declared
100%max(max)=300s | 299.60 | 299.60 | 299.60 | 299.60 | 299.60
accuracy

This function test has been performed on a single sample of the relay provided by the client. Sampling and
selection were not conducted by the testing laboratory. Therefore, the test results in this report represent only the
performance of the tested sample and may not be considered as evidence of type conformity for the entire product
series.
For full type certification in accordance with IEC 60255-181 and relevant certification body requirements (e.g.,
TAVANIR or equivalent), sampling and testing procedures under certification supervision must be completed.
Consequently, the certification body may require repetition of these tests as part of the formal certification process.
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Table 17 — Reporting of operate time delay accuracy
For under-frequency functions

Under-frequency protection
Accuracy of the operate time delay
Operate time delay accuracy 0.5% of the settmg delay or +30ms
Table 18 — Test points for the accuracy test of the positive ROCOF operate time delay
Operate time delay | Test1 | Test | Test3 | Test4 | Test5 | Acceptance criteria
setting(tdelay) ms 2 ms ms s
ms : oo
10%=1.65 62 | 1621 182 162 1163 - clared
accuracy
50%=8.1s 810 | 810 | 810 810 | 810 balipy & declarpy
accuracy
100%max(max)=16.2s | 1620 | 1620 | 1620 | 1620 | 1620 Hialey > Cloc ghg
accuracy

Table 19 — Reporting of operate time delay accuracy
For Positive ROCOF functions

Positive ROCOF protection
Accuracy of the o

perate time delay

Operate time delay accuracy

0.5% of the sefti ng delay or +30ms

This function test has been performed on a single sample of the relay provided by the client. Sampling and

selection were not conducted by the testing laboratory.

Therefore, the test results in this report represent only the

performance of the tested sample and may not be considered as evidence of type conformity for the entire product

series.

For full type certification in accordance with IEC 60255-181 and relevant certification body requirements (e.g.,

TAVANIR or equivalent), sampling-and-testing procedures under certification supervision must be completed.
Con§eqtremTS/ fhe (,emﬁcano body may/;pqunre repetition of these tests as part of the formal certification process.
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Figure 8: Equipment under test

This function test has been performed on a single sample of the relay provided by the client. Sampling and
selection were not conducted by the testing laboratory. Therefore, the test results in this report represent only the
performance of the tested sample and may not be considered as evidence of type conformity for the entire product
series.

For full type certification in accordance with IEC 60255-181 and relevant certification body requirements (e.g,
TAVANIR ()r_(‘:gt_x_i_\@lc,nt),.samp}hrg-*qr:rd*ekgting procedures under certification supervision must be completed.

Consequently, the c;g:?iﬁc?tion body gl}ay require repetition of these tests as part of the formal certification process.
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3. List of Critical Components
Object/ Technical Mark of
Model
Sip Manufacturer Type/Mode Data Standard oty
Pishgaman :
Enclosure Galvanized Sheet - 60255-1 -
Metal
; LCD Graphic
LCD Display CDtech 800*480 pixel - - -
Schrack SPDT
Relay Contact - -
elay Contacts ek RY613005 péity
Current :
Yuanxing TA 200A/80mA - 60255-1 -
Transformers
Voltage
sen Yuanxing TV 2mA/2mA < 60255-1 :
Transformers
7 position
Phoneix 8 position
Connectors Baniad 13 Sosition - 60255-1 -
14 position
oy 'ELXS401VSN221MQ30S
Capacitor Nipggy : Zi :
Chergon 220uF - Capacitor
Microcontroller o1 STM32H7431IT : i X
Supply Module Meanwell RS-25-5 - - -

This function test has been performed on a single sample of the relay provided by the client. Sampling and
selection were not conducted by the testing laboratory. Therefore, the test results in this report represent only the
performance of the tested sample and may not be considered as evidence of type conformity for the entire product
series.

For full type certification in accordance with IEC 60255-181 and relevant certification body requirements (e.g.,
TAVANIR or equivalent), sampling and testing procedures under certification supervision must be completed.
Consequently, the ccnnﬁcatnwmmmrepetltlon of these tests as part of the formal certification process.
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