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1. GENERAL INFORMATION
1.1 Customer

DEMA Rdle A.S.
Ziimriitevler Mah. Atatiirk Cad. Inang Sk. No: 4 34852 Maltepe/Istanbul

1.2 Unit Under Test {UUT)

The test was performed on the following UUT's listed below:

UUT 1:
» Description: CPM 310 DE Multifunctional Socket Type Digital Overcurrent Relay
» Dimensions: 145 mm x 180 mm x 220 mm

» Weightis 2,8 kg

» Description: CPM 312 SE Multifunctional Fixed Type Digital Overcurrent Relay
» Dimensions: 155 mm x 150 mm x 150 mm

> Weightis 1,3 kg

Figure 1. UUT 1 located on the left and UUT 2 located on the right.
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“Alllanz Teknik” Alllanz SE'nin tescliil bir markasidir. Bu Rapor Alllanz Teknik’In yozili izni olmadun kopyalanamaz veya godaltslamoz,
Belirtifen ydnde gbrinen herhangt bir istem gerekil yazi lzin olmaksizin pegersiz olacaktir. Imzasiz ve kagesiz raporior gecersizdir. Bu

rapor yaimzca rapor igerijinde belirtilen test numuneler! Igin gegeritdir.

*Alllanz Teknlk® |s a registered trademark of Allianz SE. This Report cannot be copled or reproduced without Alllanz Teknik's written
permission. Any such purported operation shall be void without such written consent. Reports without signature and stamp are not valld.

This report is valid exclusively only for mentloned test samples.
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1.3 Manufacturer

DEMA Rdle A.S.
Zimritevler Mah. Atatiirk Cad. Inang Sk. No: 4 34852 Maltepe/istanbul

1.4 Reference Documents

» EN 60255-21-1: Vibration, shock, bump and seismic tests on measuring relays and
protection equipment - Section One: Vibration tests (Sinusoidal)

» EN 60255-21-2: Vibration, Shock, Bump and Seismic Tests on Measuring Relays and
Protection Equipment - Section Two: Shock and Bump

> EN 60255-21-3: Vibration, Shock, Bump and Seismic Tests on Measuring Relays and
Protection Equipment - Section Three: Seismic Tests

1.5 Test Objective

The purpose of the tests is to demonstrate whether UUT 1 and UUT 2 comply with the requirements
specified in EN 60255-21-1, EN 60255-21-2, and EN 60255-21-3 standards.

1.6 Overall Results

UUT 1 and UUT 2 meet the acceptance criteria of EN 60255-21-1, EN 60255-21-2, and EN 60255-21-3
standards.

1.7 Testing Laboratory

Allianz Teknik Earthquake & Fire Testing and Training Center
Tiirk-Alman Universitesi Sahinkaya Cd. No: 90, 34820 Beykoz/ ISTANBUL - TURKEY

1.8 Test Date
August 6-7-8% 2021
1.9 Test Responsibies & Visitors List

Mehmet Emin Karag - Allianz Teknik Test Technician

Volkan Ayik, Msc - Allianz Teknik Earthquake Lab. Supervisor
Erkan Ozdag, Msc - Allianz Teknik Manager

Necati Ozbey - DEMA R&le A.S. R&D Manager

Mabhir Can Erten - DEMA Réle A.$. R&D Engineer

*Allianz Teknik” Alllanz SE’nin tescllil bir markasidir, Bu Rapor Alllanz Teknlk’in yezili lenl olmadan kopyalenamaz veya cofioftlomez.
Belirtilen yinde gdrinen herhangl bir islem gerekli yazli izin oimaksinn gegersiz olacaktir. Imzasiz ve kasesiz raporlar gegersiedir, Bu
ropor yalmizea rapor igerifinde belirtilen test numuneleri igin gegerildir.,

“Allianz Teknik” is a registered trademark of Allianz SE. This Report cannot be copled or reproduced without Allianz Teknik’s written
permission. Any such purported operation shall be void without such written consent. Reports without signature and stamp are not valid,
This report Is valld exclusively only for mentioned test samples.
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2. TEST PROCEDURES
2.1 General Remarks

The tests and controls performed for UUT 1 and UUT 2 are mentioned below. Functional controls
were performed for the standards that require to control procedure while the test is in progress.

> Pre Test Functionality Control
» EN 60255-21-1 standard tests
o Vibration Response Test
o Vibration Endurance Test
» EN 60255-21-2 standard tests
o Mechanical Impact Test
® Mechanical Impact Response Test
= Mechanical Impact Endurance Test
o Bump Test
» EN 60255-21-3 standard tests
o Dual Axis Multi-Frequency Random Seismic Test
» Post Test Functionality Control

2.2 Mounting Techniques

For all tests, UUT 1 and UUT 2 are mounted on the MAST, in accordance with section 4.1.7 of EN
60255-21-1 standard, section 4.1.6 of EN 60255-21-2 standard and 4.2.7 section of EN 60255-21-3
standard (see Section 3 for detailed information about MAST test equipment).

2.3 Control and Measuring Position

The signals from total of 9 single-axis accelerometers integrated into MAST were used to motion
control. The definitions and serial numbers of accelerometers are mentioned in Table 1 between
lines 3-11. Additional triaxial accelerometers are attached to the UUTs for measurement purposes
{accelerometers on line 12 and 13). MAST and eDAQXR are test equipment and data acquisiticn
systems that enable tests to be performed.

Table 1. Test Equipment & Sensors

No Brand Description Serlal Number Calibration Due Date

1 MTS 353.20 MAST £Q1-001 NA

2 HBM eDAQXR EQ4-001-E18E2 22.06.2022

3 Dytran Accelerometer 12509 01.02.2022

4 Dytran Accelerometer 12511A 01.02.2022

5 Dytran Accelerometer 12512 01.02.2022

6 Dytran Accelerometer 12513 01.02.2022

7 Dytran Accelerometer 12525A 01.02.2022

8 Dytran Accelerometer 12526A 01.02.2022

9 Dytran Accelerometer 12527A 01.02.2022 _
10 Dytran Accelerometer 12528 01.02.2022 i
11 Dytran Accelerometer 12529 01.02.2022 |
12 Dytran Accelerometer 686 01.02.2022

13 Dytran Accelergmeter 688 26.01.2022

“Afllanz Teknlk” Alflanz SE’nin tesclili bir morkasidir. Bu Rapor Alflanz Teknli’In yazih lenl olmadan kopyalanamaz veya godeltilamas.
Belirtllen yonde goriinen herhangl bir lslem gerekfl yoxih lxin olmaksizin gegersiz olocaktir. Imzasiz ve kasesiz roporiar gecersizdir, Bu
rapor yaimzea rapor Igerifinde belirtiien test numunelerl icin geceriidir.

"alllanz Teknik” is a reglstered trademark of Alllanz SE. This Report cannot be copled or reproduced without Alllanz Teknlk’s written
permission. Any such purported operation shall be vold without such written consent. Reports without signature and stamp are not valld.
This report Is valid exclusively only for mentioned test samples.
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Figure 2, Accelerometer measurement points on UUTs can be seen In red circles on the right.

2.4 Test Detalls
> EN 60255-21-1 standard tests
o Vibration Response Test

Vibration response test, concurrently and together testing for UUT 1 and UUT 2,
¢ OntheX,Y, Z axis, sequentially,
e Test was applied as an 8-minute on each axis.
o The UUTs were energized during the test.
See Section 4 for test data specifications and Section 2.5 for test acceptance criteria.

o Vibration Endurance Test

Vibration endurance test, concurrently and together testing for UUT 1 and UUT 2,
e OntheX,Y, Z axis, sequentially,
s It was applied 20 times for 8 minutes on each axis. (160 minutes per axis)
¢ The UUTs were not energized during the test.
See Section 4 for test data specifications and Section 2.5 for test acceptance criteria.

» EN 60255-21-2 standard tests
o Mechanical Impact Test

=  Mechanical Impact Response Test

Mechanical Impact test, concurrently and together testing for UUT 1 and UUT 2,
e OntheX, Y, Z axis, sequentially,
® [t was applied as 3 impacts on each axis.
e The UUTs were energized during the test.
See Section 4 for test data specifications and Section 2.5 for test acceptance criteria.

*Alilonz Teknik” Alllanz SE'nin tesciil hir markosidir. Bu Rapor Alilanz Teknik’ln yazi izni olmadan kopyalanomaz veye godofiriomaz.
Belirtiien yinde gbriinen herhungl bir isiem gerekll yonl Izin olmaksizin gegersiz olucuktir. Imzasiz ve kagesiz raporiar gegersizdir. Bu
rapor yoinizea rapor igeriinde belirtiten test numuneler icin geceriidir.

“Allianz Teknlk” is a reglstered trademark of Allianz SE. This Repert cannot be copled or reproduced without Alllanz Teknlk's written
permission. Any such purported operation shall be vold without such written consent. Reports without signature and stamp are not valid.
This report Is valld exclusively only for mentioned test samples,
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= Mechanical Impact Endurance Test

Mechanical Impact test, concurrently and together testing for UUT 1 and UUT 2,
o OntheX, Y, Z axis, sequentially,
e It was applied as 3 impacts on each axis.
e The UUTs were not energized during the test.
See Section 4 for test data specifications and Section 2.5 for test acceptance criteria.

© Bump Test

Bump test, concurrently and together testing for UUT 1 and UUT 2,
e OntheX, Y, Z axls, sequentlalty,
e It was applied as 1000 impact on each axis.
e The UUTs were not energized during the test.
See Section 4 for test data specifications and Section 2.5 for test acceptance criteria.

> EN 60255-21-3 standard tests
o Dual Axis Multi-Frequency Random Selsmic Test

Seismic test, concurrently and together testing for UUT 1 and UUT 2,
o On the XZ and YZ axis, sequentially,
o [t was applied as 25-second earthquake tests on each axis.
¢ The UUTs were energized during the test.
See Section 4 for test data specifications and Section 2.5 for test acceptance criteria.

2.5. Acceptance Criterla
2.5.1. EN 60255-21-1 standard tests
2.5.1.1. Vibratlon Response Test

a. The measuring relay should not work inadequate during the tests. If the normal state of
output circuit does not change for longer than 2 ms (milliseconds}, the measuring relay is
considered as adequate.

b. During the test, any permanent change of state on the protective equipment of measuring
relay should not occur and cause different signs.

¢. The measuring relay should continue to meet the relevant performance standard after the
test and should not exceed half of the specified error. It should not change its operating
values and suffer mechanical damage.

2.5.1.2. Vibration Endurance Test

a. During the test, any permanent change of state on the measuring relay should not occur and
cause different signs.

~Aiflanz Teknlk” Alilanz SE’nin tescllil bir markasidir. Bu Rapor Alflanz Teknik’in yazii iznl olmoden kopyalonomaz veya godoliomat.
Belirtilen ynde griinen herhangl bir islem gerekll yazii izin olmaksizin gegersiz olacaktir. Imzasz ve kogesiz raporiar gecersizdir. Bu

rapor yalnizca rapor icerifinde belirtilen test numuneleri igin gegeriidir.
*Alllanz Teknlk” Is a registered trademark of Alllanz SE. This Report cannot be copied or reproduced without Alllanz Teknik’s written

permission. Any such purported operatlon shall be vold without such writien consent. Reports without signature and stamp are not valld.
This report Is valld exclusively only for mentioned test samples.
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b. The measuring relay should continue to meet the relevant performance standard and not
suffer mechanical damage after the test.

2.5.2. EN 60255-21-2 standard tests
2.5.2.1. Mechanical Impact Test
2.5.2.1.1. Mechanical Impact Response Test

a. The measuring relay should not work inadequate during the tests. If the normal state of
output circuit does not change for longer than 2 ms, the measuring relay is considered as
adequate.

b. During the test, any permanent change of state on the protective equipment of measuring
relay should not occur and cause different signs.

c. The measuring relay should continue to meet the relevant performance standard after the
test and should not exceed half of the specified error. It should not change its operating
values and suffer mechanical damage.

2.5.2.1.2. Mechanical Impact Endurance Test
a. During the test, any change on the measuring relay may show oneself with different signs.

b. The measuring relay should continue to meet the relevant performance standard and not
suffer mechanical damage after the test.

2.5.2.2. Bump Test
a. During the test, any change on the measuring relay may show oneself with different signs.

b. The measuring relay should continue to meet the relevant performance standard and not
suffer mechanical damage after the test.

2.5.3. EN 60255-21-3 standard tests
2.5.3.1. Dual Axis Multi-Frequency Random Selsmic Test

a. The measuring relay should not work inadequate during the tests. if the normal state of
output circuit does not change for longer than 2 ms, the measuring relay is considered as
adequate.

b. During the test, any permanent change on the measuring relay may show oneself with
different signs.

¢. The measuring relay should continue to meet the relevant performance standard after the
test and should not exceed one time more than the specified error. it should not change its
operating values and suffer mechanical damage.

"Alllanz Teknli” Alilanz SE’nin tescilll bir markasidir. Bu Ropor Alflany Teknik’in yazil: lznl oimadan kopyolanaomaz veya cofjaltilamaz.
Belirtilen yénde gSriinen herhangi bir isiem gerekll yazii izin olmoksizm gegersiz olocakhr. Imzasiz ve kagesiz raporiar gegersizdir, Bu
rapor yalmzca rapor igerifinde belirtiien test numuneler! icin gecerfidir.

“Alllanz Teknlk” Is a registered trademark of Alllanz SE. This Repert cannot be copled or reproduced without Alllanz Teknlk's written
permission. Any such purported operation shall be void without such written consent. Reports without signature and stamp are not valid.
This report Is valid exclusively only for mentloned test samples.
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3.1.Mult! Axial Simulation Table (MAST)

The test has been performed on MAST system, which is 6 DOF capability.

The shaker table powered by six servo hydraulic actuator, all of them mounted the table with
120°.

Each actuator has a maximum 70,6 kN peak force and maximum displacement of 145mm on
Z axis, 115 mm on Y axis and 130 mm on X axis.

The hydraulic pump has 5 engines with a total power 225 KW. It is capable of pumping a flow
up to 600 I/min at a working pressure of 210 bars.

The position of the table surface is controlled in real-time and instantaneously with 9
accelerometers integrated to MAST.

b .
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Figure 3. Multi Axial Simulation Table (MAST]

3.2.Sensors

Accelerometers that used during the tests apart from the MAST's accelerometers are mentioned
below:

Dytran 686

» Triaxial
» Acceleration Measurement Range 40 g
» Frequency Response 0-1500 Hz

“Alllanz Teknlk” Alllanz SE'nin tescllll bir markasidir. Bu Ropor Alllanz Teknlic'ln yazdi Iznl olmadan kopyolanamaz veya cojaltlamaz.
Bellrtilen ydnde gBriinen herhangl bir islem gerekil yorh lzin olmaisizin gegersiz olocaktr. Imzosiz ve kagesiz raporlar gegersizdir. Bu
rapor yaimzce rapor igerifinde belirtilen test numunelerl icin gegeriidir.

“Alllanz Teknik” Is a registered trademark of Alllanz SE. This Report cannot be copled or reproduced without Alllanz Teknlk's written
permission, Any such purported operation shall be vold without such written consent. Reports without signature and stamp are not valld.
This report is valld exclusively only for mentloned test samples.
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Dytran 688
» Triaxial

» Acceleration Measurement Range 40 g
» Frequency Response 0-1500 Hz

3.3.Data Acquisition Equipment

During the tests, the shaker was controlled by a computer-based system, which is MTS RPC Pro, Flex
Test controller and EDAQXR Datalogger.

Figure 4. EDAQXR Datalogger

“Allianz Teknlk” Allfanz SE'nin tesciill bir markasidir. Bu Rapor Alllanz Teknilk'in yazili Iznl oimadan kopyalanamaz veya pofaltiomoz.
Belirtilen ydnde gSrinen herhangl bir islem gerekll yozil: lzin olmaksinn gecersiz olacoktir. Imzasiz ve kagesiz raporiar gegersizdir. Bu

rapor yalnizea rapor igeriffinde belirtilen test numuneler! igin gegeritdir.
“Allianz Teknlk” Is a reglstered trademark of Alllanz SE. This Report cannot be copled or reproduced without Allianz Teknik’s written

permission. Any such purported operation shall be vold without such written consent. Reports without signature and stamp are not valid.
This report Is valld exclusively only for mentloned test samples.
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4. TEST DATA SPECIFICATIONS
4.1. EN 60255-21-1 Standard
As specified in EN 60255-21-1 standard,

* In vibration response and endurance tests, the test signal should be in the form of a sine
wave,

Vibration amplitude tolerances should remain within 15%,

Sweep rate should be 1 octave/minute,

Tests should be applied in the range of 10-150 Hz,

Tests should be performed with a constant acceleration amplitude.

The sine test signals produced for the test has these features.

Based on the customer's choice of Class1 in the customer selection matrix, vibration response tests
were performed with 0,5 g over the crossover frequency. Vibration endurance tests were performed
with1g.

4.2. EN 60255-21-2 Standard
As specified in EN 60255-21-2 standard,

® The rated impulse shape for mechanical impact and bump tests should be half of the sine
wave,

* The pulse duration should remain within the tolerance time of +2 ms,

* Als the amplitude of the rated impulse shape, the impact shape should be between 1,2 A
and 0,8 A (also applies to bump test).

The impact and bump test signals produced for the test has these features.

Based on the customer's choice of Class1 In the customer selection matrix, mechanical impact tests
were performed with 5 g and 11 ms signal profile and 15 g and 11 ms and bump tests with 10 g and
16 ms signal profile.

4.3. EN 60255-21-3 Standard
As specified in EN 60255-21-3 standard,

¢ The time history to be used in the test should be produced by the separation of 1/6 octave
bands,
Standard response spectrum {TRS, RRS) should be between 0 and +50%,
Frequency range should be in the range of 1-35 Hz,
Test duration should be 20 seconds with a tolerance of +5 seconds.

The requested (RRS) and realized (TRS) earthquake test signals produced for the test comply with
these specifications.

“Alllanz Teknik” Alllanz SE'nin tescilll bir morkasidir, Bu Rapor Alfanz Teknlk’in yazils iznl olmadan kopyalanamar veya gogdaitiamae.
wmnmmmmmmwukmﬂnmmmm”nmmm. Imzasiz ve kogesiz roporiar gecersizdir. By
rapor yalmzca rapor icerifjinde bellrtifen test numuneler! igin gegeriidir.

“Alllanz Teknlk” Is a registered trademark of Alllanz SE. This Report cannot be copied or reproduced without Allanz Teknik’s written

permission. Any such purported operation shall be void without such written consent. Reports without signature and stamp are not valid.
This teport Is valld exclusively only for mentioned test samples.
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It is stated in the standard that the test can be applied as sinusoidal or biaxial multi-frequency
random manner. The test was randomly applied on the XY and YZ axis referring to the customer
preference in customer selection matrix
In the customer choice matrix, the test was applied as Class 1 referring to the customer preference.
ZPA =1 g in the horizontal direction and ZPA = 0,5 g in the vertical axis in Class i.
5. TESTPLOTS

5.1. EN 60255-21-1 Standard

5.1.1. Vibration Response

In the plots below, the data requested in the standard can be seen.

o Signal with 0,035 mm amplitude between 10-60 Hz (60 Hz, crossover frequency)
e 0,5 g amplitude signal between 60-150 Hz

82358

hhnhbbhabbabhbbe b

SIEELgETLS

Figure 5. Data Requested in the Standard
“Alilanz Teknik” Alllanz SE’nin tescilli bir markasidir. Bu Rapor Alllanz Teknii’in yoril iznl olmadan kopyalonamar veya godaltiomas.
Belirtilen yinde gbriinen herhangl bir islem gerelkd] yazil Izin olmaksiznin gegersiz olacaktir. Imzastz ve kogesiz raporior gegersizdir. Bu

rapor yainizca ropor Icerifinde belirtiien test numuneler! igin gegeriidir.
"Allianz Teknlk” Is a reglstered trademark of Allianz SE. This Report cannot be copled or reproduced without Alllanz Teknik's written

permisslon. Any such purported operation shall be vold without such written consent. Reports without signature and stamp are not valid.
This report Is valld exclusively only for mentloned test samples.
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The plots of the tests performed in 3 axis, sequentially, are as seen in Figure 6-7-8.
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Figure 6. Data on X-axis

The top plot in Figure 6 displays the data below the crossover frequency {60 Hz). It is a sine wave
type sweep with an amplitude of £0,035 mm with increasing frequency between 10-60 Hz.

The bottom plot In Figure 6 is a sine wave type sweep with 10,5 g amplitude between 60-150 Hz.

“Alllanz Teknlk” Alllanz SE’nin tescilli bir markasidir. Bu Rapor Alllenz Teknik’in yorih izni olmadan kopyolanamar veya godaltilomor.
Belirtifen ydnde gbriinen herhangl bir islem gerekll yazi izin olmaksinin gegersiz olacakty. Imzasiz ve kagesiz raporiar gegersizdir. Bu
rapor yainizca rapor Igerifinde belirtilen test numuneleri igin gecerildir.

*Alllanz Teknik” 1s a reglstered trademark of Allilanz SE. This Report cannot be copled or reproduced without Alllanz Teknik’s written
permission. Any such purported operation shall be vold without such written consent. Reperts without signature and stamp are not valid.
This report Is valid exclusively only for mentioned test samples.
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“Alflanz Teknik” Alflanz SE’nin tesclill bir markasidir. Bu Rapor Allfanz Teknik'in yozili izni olmadan kopyalonomaz veya cofaitiiomaz.
Belirtiten yOnde gOriinen herhang! bir Islem gerekhl yori: izin olmoksizin gecersiz olacaktr. Imzasiz ve kagesiz raporiar gegersizdir, Bu

rapor yainizea ropor igeriflinde beiirtiien test numuneler! icin gegeriidir.
“Allianz Teknlk” Is a registered trademark of Alllanz SE. This Report cannot be copled or reproduced without Alllanz Teknlk's written

permisslon. Any such purported operation shall be void without such written consent. Reports without signature and stamp are not valid.
This report Is valid exclusively only for mentioned test samples.
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Figure 8. Data on Z-axis

“Alfionz Teknikc” Allionz SE'nin tescilll bir markasidir. Bu Ropor Alllant Teknik'in yaxh iznl oimadan kopyolanamoe veyw cofaltiiomaz.
Belirtilen ydnde gbrinen herhangi bir lsiem gerekll youii Izin oimaksizin gegersiz olacaktir. Imzasiz ve kagesiy roporiar gegersizdir. Bu
rapor yolmizeo rapor igeriginde belirtifen test numuneleri igin gegerildir,

"Allanz Teknik” is a registered trademark of Alllanz SE. This Report cannot be copled or reproduced without Alllanz Teknik's written

permission. Any such purported operation shall be void without such written consent. Reports without signature and stamp are not valid.
This report is valid exclusively only for mentioned test samples.
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Plots of realized test data and required test data in frequency domain are below (amplitude-

frequency plots).

Horizontal axis is frequency (Hz} in all plots. Vertical axis is displacement (mm) in Figure 9, 11,13 and
acceleration (g) in Figure 10,12,14.
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Figure 9. 0,035 mm dispiacement plot in X axis in frequency domain
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Figure 10. 0,5 g acceleration plot in X axis in frequency domain

“Alllanz Teknik” Alllanz SE'nin tescilll blr morkasidir, Bu Ropor Alllanz Teknlk’in yazih Iznl olmadan kopyalanamaz veya pofaltiiomaz.
Belirtiien y8nde gbrilnen herhangl bir Isiem gereki! yozih izin olmaksinn gegersiz olocaktir. Imzasiz ve kogesiz raporiar gecersizdir. Bu
rapor yalmizca rapor igerijinde bellrtilen test numuneler] igin gegerifidir.
“Allianz Teknlk” Is a registered trademark of Alllanz SE. This Report cannot be copied or reproduced without Allianz Teknlk's written

permission. Any such purported operation shall be void without such written consent. Reports without signature and stamp are not valld.
This report Is valld exclusively only for mentioned test samples.
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Figure 12, 0,5 g acceleration plot ih Y axis in frequency domain
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Figure 13. 0,035 mm displacement piot in Z axis in frequency domain

*Alllanz Teknik” Allienz SE’nin tescilli bir markasidir, Bu Rapor Alllanx Telenik'in yazihi Iznl clmadan kopyolonomaz veya godaltilamaz,
emmmmmmwmgmmmmmmmmmm.lmmummmm. Bu

rapor yalmzca rapor Igeriffinde belirtilen test numunelerl igin gegeriidir.
“Alllanz Teknlk” Is a registered trademark of Alllanz SE. This Report cannot be copled or repreduced without Alllanz Teknlk's written

permission. Any such purported operation shall be vold without such written consent. Reports without slgnature and stamp are not valld.
This report Is valid exclusively only for mentloned test samples.
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Figure 14. 0,5 g acceleration plot in Z axis in frequency domain

5.1.2. Vibration Response
In Figure 15, the data requested in the standard can be seen.

e 1 pamplitude data between 10-150 Hz,
o Data was applied 20 times on each axis (160 minutes per axis).
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Figure 15. Data Requested in the Standard

The plots of the tests performed in 3 axis, sequentlially, are as seen in Figure 16-17-18.

“Allfanz Teknlk” Alllonz SE’nin tescill bir markasidir. Bu Ropor Alllanz Teknlic'in yazili izni olmadan kopyaianamaz veya gofaitilamaz.
Bellrtiien ynde g&riinen herhangl bir Islem gerekdl yazii Izin ofmaksizin gegersiz ofacaktir. Imzasiz ve kogesiz roporiar gepersizdir. Bu
rapor yolnizea rapor igeriginde belirtifen test numuneler! igin gegeriidir.

“Alllanz Teknlk” Is a reglstered trademark of Alllanz SE. This Report cannot be copled or reproduced without Alllanz Teknlk's wrltten
permission. Any such purported operation shall be void without such written consent. Reports without signature and stamp are not valid.
This report Is valld exclusively only for mentioned test samples.
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Figure 16. Data on X-oxis
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Figure 17. Data on Y-axis
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Figure 18. Data on Z-axis

“Alltanz Teknlk” Alllanz 5E’nin tescllll bir markasichr, Bu Rapor Alllanz Teknik'in yazili iznl olmadon kopyalanamaz veya ¢ofaliiomaz.
Belirtilen yBnde g8riinen herhang! bir lslem gerekil yoxh izin olmoksizin gecersiz olacakty. Imzasiz ve kaseslz raporlor gegersizdir. Bu
rapor yalmizea rapor igerifinde befirtilen test numuneler! igin geceriidir.

“Allianz Teknil” is a registered trademark of Alllanz SE. This Report cannot be copled or reproduced without Alllanz Teknlk’s written
permission. Any such purported operation shall be void without such written consent. Reports without signature and stamp are not valld.
This report Is valid exclusively only for mentloned test sampfes.
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Plots of realized test data and required test data in frequency domain are below (amplitude-
frequency plots).

Horizontal axis is frequency (Hz) in all plots. Vertical axis is acceleration (g) in logarithmic scale.
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Figure 19. 1 g Acceleration-frequency plot in X axis (1,00xE%=1}
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Figure 20. 1 g Acceleration-frequency plot in Y axis (1.00xE°=1}

“Alllanz Teknlk” Alflonz SE'nin tesclill bir markasidir. Bu Rapor Allionz Teknik’in yanih izni oimadan kopyaionamaz veya gojaitlamaz.
Belirtilen ynde gériinen herhangl bir isiem gerekil yazih Izin olmaksizn gegersiz olacakiwr. imzosiz ve kageslz raporiar gegersizdir. Bu

rapor yaintzca rapor Igeridinde belirtiien test numuneleri igin gegeriidir.
“Alllanz Teknik” is a registered trademark of Alllanz SE. This Report cannot be copied or reproduced without Allianz Teknik's written

permission. Any such purported operation shall be vold without such written consent. Reports without signature and stamp are not valid.
This report is valid exclusively only for mentioned test samples.
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Figure 21. 1 g Acceleration-frequency piot in Z axis (1.00xE%=1)

g1

5.2. EN 60255-21-2 Standard
5.2.1. Mechanical Impact Test
5.2.1.1. Mechanical Impact Response Test

5 g — 11 ms test waves were applied 3 times on each axis and sequentially in X, Y, Z axis.

In Figure 22-23-24, the wave shown In black is the desired one and the wave shown in dark blue is
the realized one.

It is sufficient to realize the waves between 80% and 120% in amplitude. There is a tolerance of 2
ms for the application time of the wave.
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Figure 22. Mechanical impact wave in X-axis
“Alffanz Teknlk” Alifanz SE'nin tesclll bir morkosihr. Bu Rapor Alflanz Teknik'in yazih izni olmadan kopyalanamaz veya godoltiomaz.
Belirtilen ydnde gorlinen herhangl bir islem gerekll yozi: izin olmaisizin gegersiz olacukbr. Imzasiz ve kageslz roporiar gegersizdir. Bu
rapor yalnizca rapor igerifinde belirtifen test numuneler! igin gegeriidir.
*Alllanz Teknlk” Is a reglstered trademark of Allianz SE. This Report cannot be copled or reproduced without Alllanz Teknik's written
permission. Any such purported operation shall be void without such written consent. Reports without signature and stamp are not valld.
This report Is valid exclusively only for mentioned test samples.
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Flgure 23. Mechanical iImpact wave In Y-axis
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=Alflanz Teknik” Alflanz SE'nin tescllil bir maorkasidir. Bu Rapor Alllanz Teknik’in yazh Iznl olmadan kopyalanamaz veya gofaltilamaz.
Belirtilen yBnde giriinen herhangl bir islem gerekil yazilh lzin olmuaksinin gegersiz olacaktir. Imzasiz ve kagesiz raporiar gecersizdir. Bu

rapor yaimzea rapor Igerijjinde belirtilen test numunelerl Icin gegeriidir.

"Allianz Teknlk” is a registered trademark of Allianz SE. This Report cannot be copied or reproduced without Alllanz Teknik's written
permission. Any such purported operation shall be void without such written consent. Reports without signature and stamp are not valld.
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5.2.1.2. Mechanical Impact Endurance Test

15 g ~ 11 ms test waves were supposed to be applied 3 times on each axis and sequentially in X, Y, Z
axis. In Figure 25, the wave shown in black is the realized one.

It is sufficient to realize the waves between 80% and 120% in amplitude. There is a tolerance of 12
ms for the application time of the wave. A wave with 12,1 g peak value which is tolerance band was
performed.

In order to perform test in three axis sequentially, UUT was turned around oneself and tests were
performed. Thus, same impact signal was used for each axis {Please see Figure 16).
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Figure 25. Mechanical Impact wave

5.2.2. Bump Test

10 g — 16 ms test waves were applied 1000 times on each axis and sequentially in X, Y, Z axis.
In Figure 26-27-28, the wave shown In black Is the desired one and the wave shown in dark blue is

the reaiized one.

It is sufficient to realize the waves between 80% and 120% in amplitude. There is a tolerance of £2
ms for the application time of the wave.

“Alllanz Teknik” Alllonz SE’nin tesciill bir morkasidr. Bu Rapor Alllanz Teknlk’'in yoxil: iznl olmaden kopyalanamaz veya gofjaltiamaz.
Belirtilen ySnde gBriinen herhangl bir isiem gerekl youih Itin oimaksizin gegersiz ofacaktir, Imzasiz ve kagesiz raportor gegersizdir, Bu
rapor yaimzca rapor igerifinde beilrtilen test nuruneleri igin gegeriidir.

“Allianz Teknlk” is a registered trademark of Allianz SE. This Report cannot be copled or reproduced without AHianz Teknik's writien
permission. Any such purported operation shall be void without such written consent. Reports without signature and stamp are not valid.
This report is valid exclusively only for mentloned test samples.
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Figure 26. Bump wave In X-axis

W i@ A 11 e e 1 im
VB e
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*Allfanz Teknik” Alllanz SE’nin tesciflf bir markasidir. Bu Ropor Alllanz Teknik’in yazis iznl olmadan kopyalanomaz veya codaitilomaz.
mmmmmmmwgmmmmmMmm.hmnhmmmmMm Bu
rapor yalmzca rapor igeriffinde belirtiien test numuneleri igin gegerlidir,
“Allianz Teknlk” is a registered trademark of Allianz SE. This Report cannot be copled or reproduced without Alllanz Teknik's written

permisslon. Any such purported operation shall be vold without such written consent. Reports without signature and stamp are not valid,
This report Is vaild exclusively only for mentloned test samples.
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Figure 28. Bump wave in Z-axis

5.3. EN 60255-21-3 Standard

Earthquake tests were applied with ZPA= 1 g on the horizontal axis (X and Y) and ZPA= 0,5 g on the

vertical axis (Z). Comparison of realized test spectrum (TRS) and required spectrum {RRS) can be seen
in Figure 29-32.
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Figure 29. YZ test in Y-axis comparison

*Allianz Teknlk” Alilanz SE'nin tescliil bir markasidir. Bu Rapor Alilonz Teknik’in yoziii Iznl olmadan kopyolanomaz veya godaltslamasz.
Belirtilen ynde goriinen herhong! bir lslem gerekll yonih lzin olmoksinn gegersiz ofocaktir. Imrasiz ve kasesie raporiar gegersizdir. Bu
rapor yainizca rapor icerijinde belirtllen test numunelerl igin gegeriidir.

“Allianz Teknik” 1s a reglstered trademark of Alllanz SE. This Report cannot be copled or reproduced without Alllanz Teknlk's written
permission. Any such purported operation shall be void without such written consent. Reports without signature and stamp are not valld.
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Figure 30. YZ test in Z-axis comparison
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Figure 31. XZ test In X-axis comparison

=Alllgnz Teknik” Allionz SE’nin tesclill bir markasidir. Bu Rapor Alllanz Teknlk’Iin yazih lznl olmadan kopyalanaomaz veya gofaltstamar.
Belirtiien ybnde glrinen herhangi bir Islem gerekil yazih lzin olmokswzin gegersiz olacoktir, Imzasiz ve kogesls raporior gegersizdir. Bu

rapor yolmzea rapor icerifinde belirtilen test numunelerl Igin gegeriidir.
“Alllanz Teknlk” Is a reglstered trademark of Allianz SE. This Report cannot be copled or reproduced without Alllanz Teknik's written

permission, Any such purported operation shall be vold without such written consent. Reports without signature and stamp are not valld
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Figure 32, XZ test in Z-axis comparison
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6. PICTURES

7.1. Pre Test

Picture 1. General View {Front)

“Alllanz Teknik” Alllanz SE’nin tescliil bir markasidir. Bu Rapor Allianz Teknlk’In yazih lenl oimadan kopyalonamaz veye cofaltilomer,
Belirtilen yénde gdriinen herhangl bir istem gerekil yazih ixin oimaksizin gegersiz olacaktir. Imzasiz ve kagesiz raporior gegersizdir. Bu
rapor yalnizco rapor igeriinde belirtiien test numunelerl Igin gegerlidir.

“Alllanz Teknik” 1s a registered trademark of Alllanz SE. This Report cannot be copied or reproduced without Allianz Teknik's written
permission. Any such purported operation shail be vold without such written consent. Reports without signature and stamp are not valid.

This report Is valld exclusively only for mentloned test samples.
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Picture 3. General View (Top)

“Alllanz Teknik” Alflanz SE’nin tesclill bir morkoswdir. Bu Rapor Alllanz Teknik’in yazii lani olmadan kopyoionamor veya gojaltiomaz.
Belirtilen ydnde gdrinen herhangl bir islem gerekil yozil) Izin oimoksizin gecersiz olacaktr. Imrasiz ve kagesiz raporiar gegersizdir. Bu
rapor yuinizea rapor Igerijinde belirtilen test numuneler! igin gegeritdir.

“Alllanz Teknlk” Is a registered trademark of Allianz SE. This Report cannot be copled or reproduced without Alllanz Teknik's written

permission, Any such purported operation shall be vold without such written consent. Reports without signature and stamp are not valid.
This report Is valld exclusively only for mentioned test samples.
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Picture 4. General ew of echanlEaI Impact Endurance Test

7.2. Post Test

 Picture 5. Genera! View After Test {Front)

“Alllanz Teknlk” Alflanz SE’nin tescilli bir markosidir. Bu Rapor Alllanz Teknik’in yazth Iznl olmadan kopyalanamaz veyo goffaltriomar.
Belirtilen yBnde griinen herhangl bir islem gerekll yani izin olmaksizim gegersiy olacaktir. Imzasiz ve kagesiz raporiar gegersizdir. Bu
rapor yaimzca rapor iceriiinde bellrtiien test numuneleri igin gegeriidir.
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Picture 7. General View of CPM 312 SE After Test
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CPM 212-SE MULTIFUNCTION DIGITAL FIXED TYPE OVERCURRENT RELAY

CPM 312- SE CIRCUIT DIAGRAM
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8. RESULTS

Functional controls were performed according to acceptance criteria, after the test applications.
Functional controls were also performed during the energized tests.

The (E) expression is added next tc the tests which were performed as energized below.

» Pre Test Functionality Control
» EN 60255-21-1 standard tests
o Vibration Response Test (E)
o Vibration Endurance Test
EN 60255-21-2 standard tests
o Mechanical Impact Test
= Mechanical Impact Response Test {E)
= Mechanical Impact Endurance Test
© Bump Test
EN 60255-21-3 standard tests
o Dual Axis Multi-Frequency Random Seismic Test {E)
» Post Test Functionality Control

>

»

Energized tests were applied first during the implementation of the tests, after that, non-energized
tests were gathered together and applied last.

The following tables show the controls corresponding to each acceptance criteria and the table also
lists the status of UUT 1 and UUT 2 referring to these criteria.

UUT 1 (CPM 310 DE Multifunctional Socket Type Digital Overcurrent Relay):

EN/IEC 60255-21-1 stnndard acceptance critarla
Vibration Responsa Tast Acceprance Critarla 3k Test Method ___ | Documentstion Result
2. The measuring relay should not work Inadequate during the tests. If the normal state During the test, a clrcut containing a
of ut clrcut d ot changa for | than 2 ms, the messuring relay Is LED was connected to the relsy and | See test videos shared oK
output clrcut does not change for (onger than 2 ms, the m g reiay It was monitored to remain ‘ON* with report
considerad as adequate.
| constantyy.
b. During the test, any permanent change of state on the protective equipment of During the test, the alarm LEDs etc. | See test videos shared oK
measuring relay should not occur and causs different signs. on the relay, are observed. with report
¢. The measuring relay should continue to meet the relevant performance standard
after the test and should not excead half of the specified error. It should not change s Courtrols wara parfarenad oa the Sea control forms at oK
FR1117 Relay Tests Control Form. | the end of the report
operating values and suffer mechanical damage.
LA Vibration Endurance Test Acceptance Criteri Test Method Documentation Result
a. During the test, any permanent change of state on the measuring relay should not Periodically visual controls were S eI
videos shared with oK
occur and cause different signs. performed during the test. report
b. The measuring relay should continue to meet the relevant pesformance standard and e Laa, Vi D o Sprastphois
menu controls on the relay were videos shared with [+]4
not suffer mechanical damage after the test. performed report

“Alflanz Teknlk” Alilanz SE’nin tesclili bir markesidir. Bu Rapor Alllanz Teknik’In yazili znl olmadan kopyalanamaz veya gofaltiiomas.
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Mechanical Impact Reponse Test Acceptance Criteria

a. The measuring relay should not work Inadequate during the tests. If the
normal state of output does not change for longer than 2 ms, the measuring

of measuring relay should not cccur and cause different signs.

b. During the test, any permanent change of state on the protective equipment

¢. The measuring relay should continue to meet the relevant performance
standard after the test and should not exceed half of the specified error. It
l: should not change Its oo« rating values and suffer mechanlcal damaz=.

Mecheanical Impact Enduranca and Bump Tast Accaptance Critaria

a. During the test, any change on the measuring relay may show oneself with

b. The measuring relay should continue to meet the relevant performance
standard and not suffer mechanical damage after the test.

— _TestMethod | Documentstion | Result
During the test, a clrcult -i—
contalning a LED was connected to|  See test videos oK
relay Is consldered as adequate the relay and It was monitored to | shared with report.
d quate. rematn 'ON' constantly.
During the test, the alarm LEDs See test videos oK
etc. on the relay, were observed. | shared with report.
Controls were performed on the | See control forms at oK
FR1117 Relay Tests Contrel Form, | the end of the report.
Tast Mathod Dacumentation Result
different signs. oK
After the test, visual controlsand | See tast photos & ' |
menu controls on the relay were | videos shared with 0K
p=rformed, the recort.

EN/IEC 60255-21-3 standard acewpianes erftaria

Dual Axls Multi-Freguency Random Salsmic Test Test Method Documentstion | Result
During the test, a circult |
L | )
2. The measuring relay should not work inadequate during the tests. if the containing s LED was connected to| See test videos shared
normal state of output circult does not change for longer than 2 ms, the 0K
messuring relsy Is considered sdequate. the relay and It was monitored to with the report
remaln 'ON' constantly. | 1
b. During the test, any permanent change on the measuring relay may show During the test, the alarm LEDs | See test videos shared | oK
oneself with different slgns. etc on the rel=y. are ghserved with the report
c.The measuring relay should continue to meet the relevant performance
standard after the test and should not exceed one time more than the specified i::::;luereT:::m:‘_’of:::: S:::::t;lffr:rm;:t 0K
errer. it should not change Its operating values and suffer mechanical damage. i v
UUT 2 {CPM 312 SE Multifunctional Fixed Type Digital Overcurrent Relay):
! EN/IEC 60255-21-1 standard acceptance crteria B
| Vibration Response Test Accepiznce Criterde Test Method Documentation Result
a. The measuring relay should not work inadequats during the tests. If the normal state Buring the test, a chrcult containing a
LED was connected to the relay and | See test videos shared
of output circult does not change for longer than 2 ms, the measuring relay Is . OK
it was monitored to remaln 'ON with report
conslidered as adequate.
constank;.
b. During the test, any parmanent change of state on the protective equipment of During the test, the alarm LEDs etc. | See test videos shared oK
measuring relay should not occur and cause different signs. on the relay, are ohserved. with report
c. The measuring relay should continue to meet the relevant performance standard
after the test and should not exceed half of the specifled error. it should not change Its CON0u \ae Peformesion the Sea control forms at oK
FR1117 Relay Tests Control Form. | the end of the report
operating values and suffer mechanical damage.
Vibration Endurance Test Accvptance Criteria L __Test Method Docurmantation Rasult
2. During the test, any permanent change of state on the measuring relay should not Perlodically visual controls were Sea tast photos &
videos sharad with OK
oceur and cause different signs. performed during the test. report
After the test, visual controls and See test photos & I
b. The measuring relay should continue to meet the relevant performance standard and menu controls on the relay were videos shared with oK
not suffer mechanical damage after the test.
performed. report

=Allianz Teknik” Alifanz SE’'nin tescilil bir markasidir. Bu Ropor Alllanz Teknii’in yazili lzni olmadan kopyalonamar veya godalbiamasz.
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Mechanical Impact Raponse Test Acospiance Criteria

8. The measuring relay should not work inadequate during the tests. If the
normal state of output does net change for Ignger than 2 ms, the measuring
relay Is considered as adequate.

b. During the test, any permanent change of state on the protective equipment
of measuring relay should not oceur and cause different signs.

¢. The measuring relay should continue to meet the relevant pelfnrrﬁwe
standard after the test and sheuld not exceed half of the specified errer. it
should not charige 1ts operating values and suffer mechanical damag:.

Mechanica! Impact Endurence and Bump Test Acceptance Criteria

a. During the test, any change on the measuring relay may show oneself with
different signs.

b. The measuring relay should continue to meet the relevant performance
standard and not suffer mechanlcal damage after the test.

Dyal Axs Multi-Frequency Random Salsmic Test

3, The measuring relay should not work Inadequate during the tests, If the
normal state of output circult does not change for longer than 2 ms, the
measuring relay Is consldered adequate.

b. During the test, any permanent change on the measuring relay may show
oneself with different sicns.

c.The measuring relay should centinue to meet the relevant performance
standard after the test and should not exceed one time more than the specified
error. It should not change its operating values and suffer mechanical damage.

Test ve Egitim Merkezi o1
10-21
EN/IEC G0255-21-2 standerd neceptence criterle ——
Tast Mathod __Documaentstion | Result
During the test, a circult
contalning a LED was connectedto|  See testvideos oK
the relay and it was monitored to | shared with report.
remaln 'ON' canstantly. g
During the test, the alarm LEDs See test videos oK
etc. on the relay, were observed, | shared with report.
Controls were performed on the | See control forms at oK
FR1117 Relay Tests Control Form. | the end of the report.
Test Method Documentation Result
- 0K
= Afterthe test, visual controls and | See test photos &
ment contrels on the relay were | videos shared with DK
performed. the recort. .|
EN/IEC 60255-21-3 standard accentance criteria ]
1 Test Method Documentation Rasult
During the test, a drcuit
containing a LED was connected to| See test videos shared oK
the relay and It was monitored to with the report
remain 'ON' constantly.
Durlng the test, the alarm LEDs | See test videos shared oK
etc on the relay. are observed with the recort |
Controls were performed on the | See control ferms at oK
FR1117 Relay Tests Control Form the end of report

Following test control forms were filled out between tests for each UUT in page 35 & 36.
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Descriptions
Fre-test measurement

Pre-test measurement

response test
After vibration response test

After vibration

After mechaniczal impact test
After mechanical Impact test

After seismic test

After seismic test

Applisd Test Current : 3 A (Glven from Ir phase.)
Applied Test Current : & A. (Given from ir phase.}

After bump (all tests) lest

After bump (all tesis) test

Relay Serial Number: C22100003

Relay Test Control Form

Maximuem Error may occur for the twe thresholde above: £%5 or 40 ma whichevet is greater will be accepled.

2-) >> Thresheld ! >> =4 In § D.type: DMT / t>>=1{0 ¢

Relay Settings: -} > Threshold ! > =1 In /D.type : IEC El/ TMS=1

Tested Relay Type: CPM 312-SE
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Used Test Device: OMICRON CMC256-6
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