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1. GENERAL INFORMATION

1.1. Product Information
Equipment undertest : 3 Phase Overcurrent And Earth Fault Prote elay
Manufacturer :  Schneider Electric :
Model/Type : MiCOM P111 Model E
S/N : 00129070 _ _ PN
: 24-60 V AC/DC, 50/60 Hz (At the request o pplicant,
Rating

test only on DC)
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Technical Department
ISOIEC 17025
Accreditﬁd Lab

1s report shotg not be reproduced in extracts without written approval by EPIL.
Test results pertain to the tested sample only.
Not Valid Without Lab Stamp.

X

Office: Unit 12, No.2, Boujari Sefat Dead-End, Corner of Fariman St., Bozorgmehr St., Vali-Asr Ave., Tehran-Iran

Postal Code: 1416854523 Tel: 021-61971 Fax: 021-66174283
Lab: Kavosh Reaserch Citv. Siina Rlvd 8 km nf karai-Mazuin Eracum. i



Accredited lab in

i ISO IEC 17025
R e Lo E- ? ]i IL, ;;' Arorackind Lob
IT,
Renewable Energy :1. @ .
Medicalalr::iushios Energy&Power Industries Laboratories Co.(u.s.) Inspection Body
e o A
Test report: L4-50106-T2 Page 6 of 35 LQF-708-02
Review No:06

2. SUMMARY

This section presents an overview of standard and results. Refer to the next section for
details of measured Test results and applied test levels. A

2.1.

Overview of Results

Immunity Tests

Basic Standards

Electrostatic Discharge

IEC 61000-4-2 :2008

Radiated EM Field Immunity

IEC 61000-4-:2006 +
Al: 2007 + A2: 2010

Electrical Fast Transient

Burst

ssed

CISPR 22 :2008

Surge Passed
RF Conducted Immunity A Passed
Power Frequency Magnetic Fié{A\:\ Passed
Voltage Dips and Short | Passed
Emission Tests ic Standards Results
EMI Conducted Me CISPR 22 :2008 Passed
EMI - - Measureme CEER O aus Passed

1L‘!I‘\§/

Teuhn!ca! D.—.-partment
ISO IEC 17025
Accredited Lab
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3. IMMUNITY TEST RESULTS
3.1. General
3.1.1. Performance criterion A
A Protection Normal performance within the specification li
after the test.
Command and control Normal performance within the specification limi
after the test. f
Measurement No degradation during test.
Integral human-machine No degradation or no loss of function during tes 2
interface and visual alarms stored data.
Data communication © Possible bit e
Binary input, binary output and | No unwanted cha
output contacts
3.1.2. Performance criterion B f
B Protection A Normal
after the

Command and contyol

Temp gradation during test, with self-recovery at the end
of the o loss of stored data.

Temporary degradation or loss of function during test, with seif-
recovery at the end of the test. No loss of stored data.

Yechnical

G

| {EEJF%

Accradi gd Lab
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C Protection
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Temporary loss of function provided the function is self-
recoverable.

No unwanted operation shall be observed.

Command and control

Temporary loss of function provided the functi
recoverable.

No unwanted operation shall be observed.

Measurement

Temporary loss of function provided the function
recoverable.

Integral human-machine
interface and visual alarms

Temporary loss of function provided the fun
recoverable.

Data communication ®

Temporary ioss of function, provided the funct
recoverable Possible loss of transmitted data.

Binary input, binary output and
output contacts

No unwanted chan

LQF-708-02
Review No:06
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3.2. Electrostatic Discharge Immunity Test

Electrostatic discharges (ESD) are the result of persons or objects that accumulate static
electricity due to for instance walking on synthetic carpets. The ESD cansinfluence the
operation of equipment or damage its electronics, either by a direct discharge or indirectly
by coupling or radiation. Both effects are simulated during the tests.

3.2.1. Test data

Location . EPIL Lab.
Date : 16-Jun-2020
Engineer of EPIL Salehi

3.2.2. Ambient conditions

Ambient Temperature
Relative Humidity

Atmospheric Pressure J\\ : 86

3.2.3. Instrument used for t

Equipment n S/N

tor SESD 200 ——

3.24.

F g FE" T% IIF EﬁJT was gperated within the rated operating voltage range and normal working

L’“’wtﬂg&:tm‘*!
Ter:hmrai Department
iISCIEC 17025
\ Arcredited Lab
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Performed test:

Basic Standard : |IEC 61000-4-2

Tested Ports . Surface of the specimen §
Air Discharges : +2,4,8kV
Contact Discharges : 12,4,6 kV (Direct & Indirect)
Polarity . Positive and negative

Number of Application : Ten positive and ten negative =

10em

ESD Simulator System ' : | e ng Support (0.5mm)

Compliaduth | ASeeohot [ i
: Criteria | Criteria _
+2 4 6.k\. Direct A B Passed
v % Indirect A B Passed
i Air A B Passed

Technical Department
ISO 1EC 17025 J
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3.3. Immunity to Radiated RF Electromagnetic Fields

The object of this test is evaluating the immunity of electrical and electronic equipment
when subjected to radiated, radio-frequency electromagnetic fields. gﬂ%
| 48 M

3.3.1. Test data

Location : EPIL Lab.
Date of test : 16-Jun-2020
Engineer of test : M. H. Salehi

3.3.2. Ambient conditions

Ambient temperature
Relative humidity

3.3.3. Instrument used for test

Equipment Manufa Model No Serial No
Fully-Anechoic er HUA FAR -
Measuremen Ro Schwarz EMC32 V8.3 N/A

Signal Genera Rohde & Schwarz SMIQ 06 1125.5555.26
plifi LOADSTAR (30MHz-500MHz) -
LOADSTAR (500MHz-3GHz) -
Aaronia 20600 EMI 201750
Keysight N9020A MY49100060

- r 7
U.::oU' .tdi;:c.!i..;'*‘:e-‘ﬁ'/
s
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3.3.4. Procedure of test

The test procedure was in accordance with IEC 61000-4-3 as the following;..

» For table-top equipment, the EUT was placed in the chamber on a non-condu
high. For arrangement of floor-standing equipment, the EUT was mounted on
support 0.1m above the supporting plane. For human body-mounted equipme >
be tested in the same manner as table top items. : 'S

» If possible, a minimum of 1 m of cable is exposed to the electromagnetic field. Exce
cables interconnecting units of the EUT shall be bundled low-inductively in
center of the cable to form a bundle 30 cm to 40 cm in length.

» The EUT was initially placed with one face coincident
being illuminated was contained within the UFA (U

 The frequency ranges to be considered were swept wi
adjust the RF signal level or to switch oscill
frequency range was swept incrementa
frequency value. 4

o The dwell time of the amplitude modu
time necessary for the EUT to b

twice, once with the
horizontally.
¢ The EUT was

The dwell ti

Note: The dwell ti jt each frequency shall not be less than the time necessary for the EUT

to be able to resno.nd.\

lrfl;q. .tﬁtrﬁ&uen‘b\/rang is 80 MHz -2.7 GHz.
Technical Department
ISO IEC 17025
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Optional anechoic material in
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case of semi-anechoic chamber

to reduce floor refiections

JEC 03405
_ iR P : Ant. . | Acceptance A
Frequency Rgngg Le..vtalh Timg Polarity Observation | Chtariat | Result
: “T{V/m) | (sec)
=B NN PPYaR
1ok fiio.i@ﬁ‘.:.alewﬁ o | 2 | afv A A Passed
Techhisaldig 23786 i\10 2 | AN A A Passed

RN B N e =
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This test simulates quick transient noise interferences mostly generated when switching

%% single pulses

inductive loads. Significant for this interference’s is a very short rise time

and the high repetition rate within burst packet.

3.4.1. Test data

Location
Date

Engineer of EPIL

3.4.2. Ambient conditions

Ambient temperature
Relative humidity
Atmospheric pressure

3.4.3. Instrument used for tes

EPIL Lab.

16-Jun-2020
M. H. Salehi

P

Equipment Model S/N
Burst Genera SFT 400 403315
3.4.4. Procedv test
Perfarmed @
“hBasic.' IEC 61000-4-4
+2 kV (Zone B)
0 Direct
Tested Ports DC Power
: RepetitionRate, 5 kHz
[ 2 '3 ",{ Ci:!uplinjhl,iﬁés +,-
® <X TestTime’ 60 seconds

IE;Q ;f

Technical Depariment
ISO IEC 17025
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¥
*
Insulating
support

Gmt:mdng connection acc
the manufacturer's i
Length to be speci

(A) location for supply line coupling
(B) location for signal lines coupling

Figure 3: Example of a te

3.4.5. Test results

Coupling Line Voltage | jg::et_'t'o“‘ : : Ac:::: '__a; =t | Result

+ +2 kv ) A B Passed

- +2 kV Hz Direct’ A B Passed

+,- +2 kV z ‘t A B Passed
Data +1 kV Direct - B Not Req.
Input/output 5 Direct - B Not Req.

i :
[ BEEyr g #
iEoelf ‘J'L,S.L;____,s‘ﬁ-'/
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Surge Immunity Test

LQF-708-02
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This test simulates high-energy pulses on supply mains as if they appear for example after

over-voltage events (e.g. lightning strikes). The pulse is a low transient,
contents and due to its long duration may cause damage to an unprotecte

3.5.1.

3.5.2.

3.5.3. Instrument used fort

Test data
Location EPIL Lab.
Date 16-Jun-2020
Engineer of EPIL M. H. Salehi
Ambient conditions

Ambient temperature
Relative humidity

Atmospheric pressure . y\‘;

N

high-energy

ff

.

Accredited Lab J

Model S/N
CWG 500 312081
Performed test;
" P£0.5,1 kv (line to line)
o Power Supply
Coupling Line ¥
Repetition Rate 1/60 sec
= 4. Testresult ,»
e % ;‘F sﬁ «5./’ \
ine | . Voltage Coupling Method | Observation | Acceptance Criteria | Result
AR LAY Capacitive A B Passed
ISUIEC .Lf ULD

J
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3.6. Immunity to Conducted Disturbances, Induced By RF Fields

The object of this test is evaluating the functional immunity of electrical and electronic
equipment when subjected to conducted disturbances induced by radio-fre fields.

3.6.1. Test data

Location EPIL Lab.
Date 16-Jun-2020
Engineer of EPIL M. H. Salehi

3.6.2. Ambient conditions

Ambient temperature : 26./9§
Relative humidity 29.2% «
Atmospheric pressure 86.5 kPa

3.6.3. Instrument used for test

Model
SML-01
ACS-230-50W
Com-Power | ATTN-6-100W
Com-Power M225E

acerdance with IEC 61000-4-6 as the following:

e The freque e is swept from 150 kHz to 80 MHz, using the signal level of 10 V

.

established ddring the setting process, and with the disturbance signal 80 %
amplitude modulated with a 1 kHz sine wave, pausing to adjust the RF signal level or

ffm- !” ;3 d]ange cgﬁplmg devices as necessary.
Eself %erjéaﬂk ‘ﬁ‘equeqcy is swept incrementally, the step size is 1 % of the preceding

Technical f}é&%eﬁéﬁﬁhﬁ
v
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e The dwell time at each frequency was 0.5 sec.

- RF Gen. I
CDN
] [ &)
—— _.—rm—
)
GRP ~/
B0 cm None Coanducted Table

ISO IEC 17025
Accredited Lab

Inspection Body

A

LQF-708-02
Review No:08

3.6.5. Test result
i Test :
Test port I.nlect.ion level Acce-pt_a‘.n_ce Result
method Criteria
v)

+,- CDN A Passed
Data BCI A Not Req.
Input/output BCI A Not Req.

Ed

Technicg! O
=

15O IEC

=

i
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3.7. Power Frequency Magnetic Field Immunity Test

Magnetic fields can affect the reliable operation of electrical and electronic equipment. The
power frequency magnetic field simulates power frequency current inwconductors or
leakage from transformers or other current carrying conductors in the ar

3.7.1. Test data

Location : EPIL Lab.
Date : 16-Jun-2020
Engineer of EPIL : M. H. Salehi

3.7.2. Ambient conditions

Ambient temperature
Relative humidity
Atmospheric pressure

3.7.3. Instrument used for test

Manufacturer
EPIL

Favhnleal Depa
Technlcal Depe @Eﬁ}e : Example of test set-up for table-top equipment
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Performed test:
Basic Standard IEC 61000-4-8
Test Frequency 50 Hz

Test Level

30 A/m (continues), 300 A/m (1sto 3s)

3.7.5. Test result

S )

LQF-708-02
Review No:06

Orientation j_. I:;: | Test duration | Observation
30 10 min A
2 300 1sto3s
y 30 10 min Passed
300 1sto3s Passed
= 30 10 min & Passed
300 h Passed

( e

3

\ Accre‘jjtmsll%brtshcﬂ
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3.8. Voltage Dips and Short Interruptions Immunity Test

Electrical and electronic equipment may be affected by voltage dips, short interruptions or
voltage variations of power supply. Voltage dips and short interruptions ag%used by faults

in the network, in installations or by a sudden large change of load. In ce
more consecutive dips or interruptions may occur. Voltage variations
continuously varying loads connected to the network.

3.8.1. Test data

3.8.2. Ambient conditions

i ain cases, two or
| sed by the

Location : EPIL Lab.
Date
Engineer of EPIL

Ambient temperature
Relative humidity
Atmospheric p

Model S/N

%

VIS 700 403054
IEC 61000-4-29
Power Supply
PEREETA | :
.frt: re oF Valtage D;gs \ : 0% (10 ms), 40% (200 ms) , 70% (500 ms)

- | & 5 .’ﬂ Fd
Kool el V&Fagéﬁterru tion : 0% (5s)
Technical Cepariment
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3.8.5. Test result

"ot ore! | puration (sec) | Observation | AccePtance
0 10 ms A A
40 200 ms A C
70 500 ms A C
0 5 C C

rf = = S
207
Technlcsi Bepartment
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K This report shoyld not be reproduced in extracts without written approval by EPIL.

Test results pertain to the tested sample only.
Not Valid Without Lab Stamp.

Office: Unit 12, No.2, Boujari Sefat Dead-End, Corner of Fariman 8t., Bozorgmehr St., Vali-Asr Ave., Tehran-Iran
Postal Code: 1416854523 Tel: 021-61971  Fax: 021-66174283

Lab: Kavnah Reacarch Citv Qina Rivd R bm Af Larni Masin Ceanne loae



Accredited lab in
ectrical, Oi ISO IEC 17025
Tfllecomni:giﬁgis, rE: Ee 1 |' " /;' Accredited Lab
Renewall;rl'eEnergy lE:}.“ OIL.!E}.@/
Medma;dmm Energy&Power Industries Laboratories Co.(.s) Inspection Body
= —— —_— ==
Test report: L4-50106-T2 Page 23 of 35 LQF-708-02
Review No:06

4. EMISSION TEST RESULTS

4.1. Power Line Conducted Emission Measurement

Conducted measurements are performed on several electrical lines of the
the conducted RF interference that EUT injects into power lines.

, and extract

4.1.1. Test data

Location : EPIL Lab.
Date : 16-Jun-2020
Engineer of EPIL : M. H. Salehi

4.1.2. Ambient conditions

Ambient temperature
Relative humidity
Atmospheric pressure

4.1.3. Instrument used for t¢

Model
ESCS 30
ENV216

e Tested as tabl

[Op equipment
(= fj"'_% th EHT was %eatfd within the rated operating voltage
1L 5 i/ $ Meéasarementé made with a quasi-peak and average detector receiver

Technical DepartmeBasiciStandard : CISPR 22
ISO IEC 170725 Freayency Range : 150 kHz to 30 MHz
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Non-conductive table

Rear of EUT to be flush

01m
|
with rear of table top /
Current probe / I/EI

ance at the mains ports

The reported exp

Limits
dB (uv/m)
Quasi-peak Average
79 66
73 60

ncertamtv, Uiab, is based on a standard uncertainty multiplied by a

coverage factor k=2, prowdmg a level of confidence of approximately 95%. The uncertainty
evolution has been carried out in accordance with the documents CISPR 16-4-2.

_/

Techm,_ !
ISO |E
Accredi
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1)

f I anib( of condu\cted emission (0.15-30 MHz) :3.14dB
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Compliance or non-compliance with a disturbance limit is determined according to the
following, quoted from CISPR 16-4-2:2003.

If Uiabis less or equal to Ucisprthen:

¢ Compliance is deemed to occur if no measured disturbance excee
limit;

disturbance

e Non-compliance is deemed to occur if any measured disturbance ceeds the
disturbance limit.

If Ulabis greater than Ucisprithen:

e Compliance is deemed to occur if no measured: disturbance, incre Y (Ulob- Ueispr),
exceeds the disturbance limit; N . @ ';

e Non-compliance is deemed to occur if any measu isturbg 1c#, increased by (Uieb-
Ucisor), exceeds the disturbance i : ry

Ucisprfor conducted disturbance, 150 k

-
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4.1.7. Test result

Conducted disturbance levels measured with quasi-peak and average detector receiver are

shown in Figure 7.

EUT met the specified limits.

EN 55032 Voitags

ains AV Class A

Level in dBuV

Vi

3M 4M 5M 6
Freguency in Hz

| S0k & 300 -'n 1M 2M 8 10M 20M  30M

EN 55032 Voltage on Mains AV Class A
Preview Result 2-AVG
+* Final Result 2-AVG

EN 55032 Vi
Preview Result
4 Final Resuit 1-QP

f r} o, 1 Figure'7: Measured conducted disturbance level (dBuV)
’E::u % dl <5 W
Tech nica!l Ce ;.n riment
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Table 2: EMI conducted QP final result

0.161175 41.6 500.0 9.000 On N 10.0 37.4 Passed
2.527274 248 500.0 9.000 On N 10.3 54.2 Passed
2.766663 26.8 500.0 9.000 On N 10.2 52.2 0 Passed

2.779139 32.2 500.0 9.000 Oon L1 | 10.2 | 46.8 0 Passed
5.089303 21.7 500.0 9.000 On 104 | 513 7 Passed
10.352156 26.3 500.0 9.000 On 105 | 46.7 Passed

=

=2

Table 3: EMI conducted AV final result

0.160533 371 500.0 9.000 n N 66.0 Passed
0.160533 34.3 500.0 n L1 | 10. 1.7 66.0 Passed
0.160683 371 500.0 N 28.9 66.0 Passed
0.584116 23.7 500.0 1| 423 66.0 Passed
10.310349 18.0 500.0 ; 42.0 60.0 Passed
10.863564 17.3 10.5 42.7 60.0 Passed
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4.2. Radiated Emission Measurement

The purpose of interference measurements is to verify that the EUT (Equipment under test)
does not generate electromagnetic interference, that is, it does not e i ctromagnetic
radiation above specified limits, so that other electrical devices oper: :)g will not be
disturbed by it.

b

%

4.2.1. Test data

Location : EPIL Lab.
Date : 16-Jun-2020
Engineer of test

4.2.2. Ambient conditions

Ambient temperature
Relative humidity
Atmospheric pressure

4.2.3. Instrument used for té

Model
Keysight N9020A
EPIL FAR

4.24. Pr o ed}t

The test wasiar @omg to CISPR 11 & 22 under the following condition:
* Tested a 8P equipment

made with a quasi-peak detector receiver
m:- Eﬁle l;UT\ivas %ted within the rated operating voltage range and normal working

Techm( al Dexn

ey ire “Basic Standare CISPR 11 & 22
e ’:’ - “'”ﬁgqslencv Rgnge 30 MHz to 6 GHz
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4.2.,5. Limits for radiated disturbance

Table 4: Limits for radiated _disturbance ofat3m

ISO IEC 17025
Accredited Lab

Inspection Body

>

LQF-708-02
Review No:06

Frequency range Quasi-peak limi:
_ MHz (dBpv/m)
30to 230 52to 45

230to 1 000 52

Frequency range - Peak limits

GHz (dBuv/m)
1to3 . 76
3to6

f =
f ITJE 3

=
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4.2.6. Uncertainty of measurements
The reported expanded uncertainty, Uias, is based on a standard uncertainty.multiplied by a
coverage factor k=2, providing a level of confidence of approximately 95%. The uncertainty

evolution has been carried out in accordance with the documents CISPR 16
Uncertainty of radiated emission (30-1000 MHz): 6 dB

Compliance or non-compliance with a disturbance limit is determined
following, quoted from CISPR 16-4-2:2003.

If Ui is less or equal to Ucisprthen:

e Compliance is deemed to occur if no measuredigist
limit;

e Non-compliance is deemed to
disturbance limit.

If Ui is greater than Ueisprthen:
e Compliance is deemgé ‘
exceeds the distlirba i

¢ Non-compliance is @
Ucispr), e

Ucisp,r for T

f
f

= ra e /s
fJ.EmU".-l'!“Ewa“?:f
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4.2.7. Test result

ISO IEC 17025
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Radiated disturbance levels measured with a quasi-peak detector receiver are shown in

Figure 9.
EUT met the specified limits of the standard.

i
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Table 5: EMI Radiated Quasi-Peak final result
Frequency | QuasiPeak | Meas. Time | Bandwidth = Corr. | Margin | Limit | _

MHz dBuV/m ms ki | Podtzation i vas - de - | Bl m | Somment
30.560000 23.8 500.0 120.000 \') 17.3 8.2 51.9 Passed
85.640000 18.3 500.0 120.000 H 84 48.4 Passed
86.040000 19.0 500.0 120.000 H 8.5 48.4 Passed
216.760000 14.2 500.0 120.000 \') 16.1 45.2 Passed
664.040000 18.3 500.0 120.000 \'4 21.3 Passed
849.360000 24.0 500.0 120.000 \' 25.9 Passed

_EN 55032 FAR3m

8071

75T
70T
65T ‘ :
R3m1-6 G Class AAVR |

60T

|

Level in dBpV/m

3G 4G 5G 6G |

A \
o s, Aol e i EmoueReyintles oo S o iR 0 - D S
EN 55032 FAR3m 1-6G ClassAP ~ ——— EN 55032 FAR 3 m 1-6 G Class A AVR
Y 4 Preview Resilt 1-Pk+ Preview Result 2-AVG
! [E= Fi i ﬂ’nal Result 1-BK+ ‘-‘ ¢ Final Result 2-AVG

= R i -
lLt::o.Ui o Fféure ﬁl&f Measured radiated disturbance level (dBuV/m) 1 GHz to 6 GHz
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Table 6: EMI Radiated Peak final result
Frequency MaxPeak- .. .. | Corr. | Margin | Limit i
MH:z dBuVv/m Polarization | ~ dB dB dBuV/m Comment
2762.000000 50.3 Vv 34.7 25.7 | Passed
5853.200000 57.3 H 47.0 22.7 Passed
5858.400000 56.8 H 46.8 | 23.2 | Passed
5952.800000 57.3 \ 47.1 22.7 Passed
5978.000000 56.7 V 46.8 23.3
5984.800000 56.7 V 46.6 233
Table 7: EMI Radiated Average final result
Fre;::_’le:cv 2;‘;7?: Polarization Comment
5741.600000 46.1 H Passed
5754.400000 45.3 Passed
5853.200000 46.3 Passed
5946.400000 46.3 Passed
5961.200000 46.0 Passed
5964.800000 46.6 Passed
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5. ANNEX

MICOM P11

Figure 11: EUT
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