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T CTS

Testing laboratory

Location

Guangzhou, China

Name
Street
Town
Country
Telephone
Fax

Details of applicant

Name
Street
Town
Country
Telephone
Fax
Contact

Test item

Description of test item

Description of test item

Type identification
Power supply

Serial number

Test Standards

EN 61008 - 1:2004

CENTRE OF TESTING SERVICE CO.,LTD.[CTS|]
East Suite, 4/F, No. 1S Jiangong Rd., Tianhe software park, Zhongshan Dadao,

Telephone + 86-020-85543113
Telefax : + 86-020-38780406

Test location, where different from CTS

L NG N N

: HYUNDAI HEAVY INDUSTRIES CO., LTD.
: 1, JEONHA-DONG, DONG-GU, ULSAN,

: KOREA, 682-792
: +82-52 202 8453

: +82-52 202 8450
: LEE JONG BAE

: RESIDUAL CURRENT OPERATED CIRCUIT-BREAKER
WITHOUT INTEGRAL OVERCURRENT PROTECTION

: HIRC63 HYUNDAI
' n.A.

: Test sample without serial number

Copyright of this report is owned by Centre of Testing Service and may not be reproduced other than in full except with the written approval of the issuing Company.
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CTS

Reg.-no.

Electro - Magnetic Compatibility

Test - Result

CTS070428-00553-E

Device

RESIDUAL CURRENT OPERATED CIRCUIT-BREAKER WITHOUT

Model No

INTEGRAL OVERCURRENT PROTECTION
HYUNDALI

HiRC63

Manufacturer

Date

HYUNDAI HEAVY INDUSTRIES CO., LTD.

1, JEONHA-DONG, DONG-GU, ULSAN,
KOREA, 682-792

2007.05.10

Performed by

W

O test after modification

& st test 0 production test
ol Test Done | Test Test
e | Emission / Immunity passed |failed

n L Emission Emission requirements EN 61008 - 1 : 2004 & ® O
!0}

x Harmonics Current Harmonics EN 61000 -3 - 2: 2000+A2: 2005 O a O
154

‘ Flicker Voltage Fluctuations EN 61000 - 3 -3 : 1995+A1: 2001 O a O

] Immunity Immunity requirements EN 61008 - I : 2004 £3) £} O

RF - Field Radiated Immunity EN 61000 - 4 - 3 : 2002+A1 : 2002 | n| O

Burst Electrical Fast Transients EN 61000 - 4 - 4 : 2004 a O a

Surge Transients comm.& diff. mode | EN 61000 -4-5:1995+A1 : 2001 O a O

RF-com.mode | RF continues conducted EN 61000 -4 -6 : 1996+A1 : 2001 a O 0

Magn.-Field = | Magn.-Field Immunity EN 61000 -4 -8:1993+A1l : 2001 O | O

Remarks :

Centre of Testing Service
East Suite, 4/F, No.15 Jiangong Rd., Tianhe Software Park, Zhongshan Dadao. Guangzhou, China
Tel: +86-20-85543113 (16 lines)
Complaint line: +86-20-85533471

Fax: +86-20-38780406
E-mail: cts@cts-lab.com.cn

Please take running production control.
CTS can carry out running production tests for you.

Copyright of this report is owned by Centre of Testing Service and may not be reproduced other than in full except with the written approval of the issuing Company.

See Reverse For Terms And Conditions of Service

Note: The valuation of the test results (Opinion) was carried out by the CTS certification personnel.
Only the EMC part referring of the listed standard EN 61008-1 has been considered.

Comment : The equipment under test was a simple device without active electronic elements (ICs)
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1

CTS

t equipment used

Test equipment Type Manufacturer
EMI test receiver ESHS 10 Rohde & Schwarz
EMI test receiver ESVS 10 Rohde & Schwarz
Absorbing clamp MDS 21 Rohde & Schwarz
Artificial mains ESH3-Z5 Rohde & Schwarz
"CTS 0005 |Artificial mains NNB 111 VEB
CTS 0006 |Artificial mains ESH3-Z6 Rohde & Schwarz
CTS 0007 |Voltage probe VD101 Hangzhou Yuanfang
CTS 0008 |Triple-loop antenna HMO020 Rohde & Schwarz
CTS 0009 |Biconical antenna 1 HK116 Rohde & Schwarz
CTS 0010 |Log per antenna 1 HL223 Rohde & Schwarz
CTS 0011 [Pulse limiter ESH3-Z2 Rohde & Schwarz
CTS 0012 |Shielded room JP-8811 Changzhou Nanfang
CTS 0013 |Anechoic chamber ACI Frankonia
CTS 0014 |Filter for data / ISDN-lines B84312-C110-E1l EPCOS
CTS 0015 |GTEM cell 5311 EMCO
CTS 0016 |Direction coupler RK 100 MEB
CTS 0017 |Antenna mast 1 AS 200-M INN-CO
CTS 0018 |Antenna mast 2 AS 200-M INN-CO
CTS 0019 |Turn table INN-CO
CTS 0020 |Controller CO 1000 INN-CO
CTS 0021 [EMI Software ES-K1 Rohde & Schwarz
CTS 0022 |Oscilloscope 54622A Agilent
CTS 0023 [High voltage probe N2771A Agilent
CTS 0024 (Dummy lamp T5-18W Hangzhou Yuanfang
CTS 0025 |Dummy lamp T5-14W Hangzhou Yuanfang
CTS 0026 [Dummy lamp AL-18W(TS8) Hangzhou Yuanfang
CTS 0027 {Dummy lamp AL-36W(T8) Hangzhou Yuanfang
CTS 0028 {Balance/non-balance convertor T-1 Hangzhou Yuanfang
CTS 0029 [Harmonics analyser Harmonics-1000 HAR1HOIB EMC-partner
CTS 0030 |Test software HARCS EMC-partner
CTS 0031 |ESD generator SESD 200 Schloder
CTS 0032 |Signal generator SMY 01 Rohde & Schwarz
CTS 0033 [Wideband RF amplifier 713FC KALMUS
CTS 0034 |Electric field measurement FP4000 AR
CTS 0035 |NICAD battery charger For FP4000 AR

Centre of Testing Service
East Suite, 4/F, No.15 Jiangong Rd., Tianhe Software Park, Zhongshan Dadao, Guangzhou, China

Tel: +86-20-85543113 (16 lines)
Complaint line: +86-20-85533471

Fax: +86-20-38780406
E-mail: cts@cts-lab.com.cn

Copyright of this report is owned by Centre of Testing Service and may not be reproduced other than in full except with the written approval of the issuing Company.
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r
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. Test equipment Type Manufacturer
TS 0036 |RS-232/Optic fiber interface IF4000 AR
EICTs 0037 |Optic fiber For FP4000 AR
CTS 0038 |Power supply For IF4000 AR
—ET—ST)039 EMC test system Transient-1000 TRAITHOIB EMC-partner
'CTS 0040 |Test software TRACS EMC-partner
CTS 0041 {CDN-1000 TRA1Z45B EMC-partner
CTS 0042 |ESD mouse/relay/finger 150pF 330 Q EMC-partner
CTS 0043 |Capacitance coupling clamp SFT 410
CTS 0044 |RF generator / amplifier CDG 6000 Schloder
CTS 0045 |Test software CDG 61000-4-6 Schloder
CTS 0046 |Absorber DC - 500 MHz
CTS 0047 |CDN CDN M3 Schloder
CTS 0048 |CDN CDN T2 Schloder
CTS 0049 |EM injection clamp EMI101 Liithi
CTS 0050 [Power frequency mag-field generator EMS61000-8K Hangzhou Yuanfang
CTS 0051 |Direction-adjustable mag-field coil EMS61000-8K Hangzhou Yuanfang
CTS 0052 [Exposure level tester ELT-400 Narda
CTS 0053 |Power meter NRVS Rohde & Schwarz
CTS 0054 [Insertion unit URYV 5-74 Rohde & Schwarz
CTS 0055 |Filter 1 FLB 20B Matsikawa
CTS 0056 [Filter 2 FLB 20B Matsikawa
CTS 0057 |Voltage regulator TDGC2-10 SAKO
CTS 0058 [Voltage regulator TDGC2-15 SAKO
CTS 0059 [DC source WYK-36100 EAST
CTS 0060 [DC source WYK-5010 EAST
CTS 0061 |Three-phase transformer SG-10 EAST
CTS 0062 |Three-phase transformer SG-30 EAST
CTS 0063 |[Signal analyzer FSIQ26 Rohde & Schwarz
CTS 0064 |AC automatic voltage regulator SVC-500 KEYUAN
CTS 0065 |Isotropic electric field probe HI-6005 ETS « Lindgren
CTS 0066 |Fiber optic modem HI-4413P ETS - Lindgren
CTS 0067 |Dual directional coupler DC7144M1 AR
CTS 0068 [4.8 volt NiMH charger 491198-48 ETS ¢ Lindgren
CTS 0069 |Optic fiber 491106-10 ETS - Lindgren
CTS 0070 |SCA mast adaptor 1 SCA-ADT Rohde & Schwarz

Copyright of this report is owned by Centre of Testing Service and may not be reproduced other than in full except with the written approval of the issuing Company.
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No. Test equipment Type Manufacturer

CTS 0071 [SCA mast adaptor 2 SCA-ADT Rohde & Schwarz
CTS 0072 |Biconical antenna 2 HK116 Rohde & Schwarz
| cTS 0073 |Log per antenna 2 HL223 Rohde & Schwarz
CTS 0074 |Log per antenna 3 HLO050 Rohde & Schwarz
CTS 0075 |Log per antenna 4 HLO050 Rohde & Schwarz
CTS 0076 |Signal generator SMLO03 Rohde & Schwarz
—CiTS 0077 |Pulse modulator SML-B3 Rohde & Schwarz

CTS 0078 |60W power amplifier 60S1G3 AR
CTS 0079 |Helmholtz coil 1 HHS5213 SCHWARZBECK
CTS 0080 {Helmholtz coil 2 HHS5213 SCHWARZBECK
CTS 0081 [Radiating coil FESP5135 SCHWARZBECK
CTS 0082 [Loop sensor/antenna 1 FESP5133 SCHWARZBECK
CTS 0083 |Loop sensor/antenna 2 FESP5133 SCHWARZBECK
CTS 0084 |SMA cable 1 Sucoflex104 HUBER+SUHNER
CTS 0085 |SMA cable 2 "Sucoflex104 HUBER+SUHNER
CTS 0086 |SMA adaptor 1 33 N-SMA-50-1/113UE HUBER+SUHNER
i CTS 0087 [SMA adaptor 2 33 N-SMA-50-1/113UE HUBER+SUHNER
" onf CTS 0088 [SMA adaptor 3 33 N-SMA-50-1/113UE HUBER+SUHNER
1,' ; CTS 0089 (SMA adaptor 4 33 N-SMA-50-1/113UE HUBER+SUHNER
,M?m | CTS 0090 [SMA adaptor 5 33 N-SMA-50-1/113UE HUBER+SUHNER
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JTRE OF TESTING SERVICE

Spurious Emission (EN 55022)

Test Equipment
a) Biconical antenna (HK116)

b) Log per antenna (HL223)

For your reference please find it in our test equipment list at page 3 to 5 as number :

¢) Antenna mast (INN-CO)

For your reference please find it in our test equipment list at page 3 to 5 as number

d) Turn table (INN-CO)

For your reference please find it in our test equipment list at page 3 to 5 as number :

e) Controller (INN-CO)
For your reference please find it in our test equipment list at page 3 to 5 as number
f) GTEM cell (EMCO 5311)

For your reference please find it in our test equipmeni list at page 3 to 5 as number
g) Anechoic chamber (OATS 10m)

For your reference please find it in our test equipment list at page 3 to 5 as number

h) EMI Software (ES-K1)

For your reference please find it in our test equipment list at page 3 to 5 as number :

i) Test Receiver (ESVS10)

For your reference please find it in our test equipment list at page 3 to 5 as number :

Test Procedures

® Test configuration

The test configuration corresponds to the standard EN 55022. The equipment under test is placed on a non-

metallic table with 0.8m height.

The power supply and the RF connection points are close to the equipment under test at the floor inside a
connection box. The cables to this connection box are shielded and below the double floor. The receiving
antenna is placed in a height of 1.0m to 4.0m, in a distance of 10m. The measurement receiver is placed in a
special room. (see picture 1) The observation of the equipment under test is realized by 3 video cameras and

by a microphone.

® Test parameters and marginal conditions

The test are carried out with horizontal and vertical polarization of the antenna in a frequency range of 30

MHz to 1000 MHz. Further information please find in the test protocol.

Copyright of this report is owned by Centre of Testing Service and may not be reproduced other than in full except with the written approval of the issuing Company.
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: 20.

. 15.

13.

21.

02.
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Radiated Emission according to
EN 55022

Non-conductive table

- 80 cm
. to the
~ground
| plane

EUT = Equipment under test

Picture 1

w
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oF TESTING SERVICE

Jarmonic Current Emission /Voltage Fluctuations and Flicker (EN 61000-3-2/-3)

est Equipment
Harmonics analyzer (Harmonics-1000)

For your reference please find it in our test equipment list at page 3 to 5 as number : 29.
Test software (HARCS)

For your reference please find it in our test equipment list at page 3 to 5 as number : 30.

Test Procedures

¢ Test configuration

The test configuration is correspondence to the standard EN 61000-3-2/-3. The equipment under test is placed
- on a wooden table with a height of 0,8m in the EMC lab.

e Test parameters and marginal conditions

The harmonic test are carried out in according the classification A,B,C,D of the standard EN 61000-3-2. The
flicker test are carried out in according the time interval of the standard EN 61000-3-3. Both tests are carried

out with above mentioned equipment with 230V and 50 Hz. (see picture 2) Further information please find in
test protocol.
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Current Harmonics and Flicker
according to
EN 61000 -3 -2,
EN 61000-3-3

M
Z >
L
Z‘ !
U
S : EUT
S
v
S supply source
M measuring equipment

EUT  equipment under test

test voltage

input impedance of the measuring equipment

internal impedance of the supply source

upper shrinkage portion of the conduction current order
open-circuit voltage of the supply source

O—~NNC

Picture 2
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TRE OF TESTING SERVICE

3, Electrostatic discharge

Test Equipment

- a) ESD generator (SESD 200)

For your reference please find it in our test equipment list at page 3 to 5 as number : 31.
b) EMC test system (Transient-1000)

For your reference please find it in our test equipment list at page 3 to S as number : 39.
-~ ¢) ESD mouse/relay/finger

For your reference please find it in our test equipment list at page 3 to S as number : 42.
d) Test software (TRACS)

For your reference please find it in our test equipment list at page 3 to 5 as number : 40.

Test Procedures

o Test configuration

The test configuration is in correspondence to the standard EN 61000-4-2. The equipment under test is placed
on a wooden table with one metal plate on its top and one metal plate under the table, which is grounded.
Both plates are connected with two 470 kQ resistor in series. (see picture 3)

¢ Test parameters and marginal conditions

The test is carried out 20 discharge with £2kV, +4kV and +6kV contact discharge and +2kV, +4kV and £8kV
air discharge. The tested points please find in the test protocol.

Observation of the equipment under test.

Copyright of this report is owned by Centre of Testing Service and may not be reproduced other than in full except with the written approval of the issuing Company.
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TRE OF TESTING SERVICE

Electrostatic discharge according to
EN 61000 -4 -2

Typical position for

Typical position for indirect direct application

discharge to HCP
Typical position for

indirect discharge to
VCP

Horizontal coupling plane

N N (HCP)

1,6 mx0,8m

Resistor
470k Q

Ground reference
plane

%

Power supply

Wooden table
H=0,8m

Picture 3
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NTRE OF TESTING SERVICE

4. RF Electromagnetic Field (80-1000 MHz)

 Test Equipment

 a) Biconical antenna (HK116)

¢ For your reference please find it in our test equipment list at page 3 to 5 as number : 09.
 b) Log per antenna (HL223)

[ For your reference please find it in our test equipment list at page 3 to 5 as number : 10.
. ¢) Log per antenna (HL050)

t  For your reference please find it in our test equipment list at page 3 to 5 as number : 74.
E d) Signal generator (SMYO01)

£ For your reference please find it in our test equipment list at page 3 to 5 as number : 32.
b ¢) Wideband RF amplifier (713FC)

g For your reference please find it in our test equipment list at page 3 to 5 as number : 33.
E f) Direction coupler (RK 100)

I For your reference please find it in our test equipment list at page 3 to 5 as number : 16.
L g) Signal generator (SML03)

1 For your reference please find it in our test equipment list at page 3 to 5 as number : 76.
h) Pulse modulator (SML-B3)

For your reference please find it in our test equipment list at page 3 to 5 as number : 77.
i) 60W power amplifier (60S1G3)

For your reference please find it in our test equipment list at page 3 to 5 as number : 78.
i j) GTEM cell (EMCO 5311)

3 For your reference please find it in our test equipment list at page 3 to 5 as number : 15.
k) Anechoic chamber

For your reference please find it in our test equipment list at page 3 to 5 as number : 13.

Test Procedures

* Test configuration

The test configuration is contained inside of a shielded chamber and corresponds to the standard EN 61000-4-
3. The equipment under test is placed in the facility on a wooden table 0.8m high on the center axis of the
chamber. The power supply and the RF connection points are close to the equipment under test at the floor of
the chamber inside a connection box. The cables to this connection box are shielded and below the double
floor. The transmitting antenna is placed in a height of 1.5m, in a distance of 3.0m. The RF-generators are
placed in a special room adjacent to the chamber. (see picture 4) The observation of the equipment under test

is realized by 3 video cameras and by a microphone.

® Test parameters and marginal conditions

The tests are carried out with a field strength by 3 V/m (measured in the unmodulated field) with amplitude
modulated signal by a depth of 80 % by a sinusoidal audio signal of 1 kHz. The logarithmic step was 1% and
the remaining time was 1s. Further information please find in test protocol.

Observation of the equipment under test.
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RF - Field according to
EN 61000 -4 -3

Lines <3 m

on I m total length,
low-induction
bunched

Uniform area

Non-conductive

table Real cabling

<lm

 Field-generating
 antenna

Lines >3 m

or not defined
Irradiated length
has to be 1 m

Absorber or
disturbance
filter

Absorber elements placed as
required in partly covered
anechoice chambers to reduce
the ground reflexion

Picture 4
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FCENTRE OF TESTING SERVICE

Emission

b Standard : EN 61008 - 1
| Reg.-no. : CTS070428-00553-E Temperature : 23 °C

_ . Pressure :935 hPa
- Device ; HiRC63 Rel. humidity: 45 %
Date : 2007.05.10

Operator : \U\W) ——5

Passed : ves / no

Remarks : This equipment under test fulfil all requirements acc. EN 61008 - 1.
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Immunity

EN 61008 - 1

CTS070428-00553-E Temperature : 23 °C
. Pressure :935 hPa
HIRC63 Rel. humidity: 45 %
2007.05.10

‘ tandard :

fReg.-no.

[ Device

Date :

'Operator : \\,\\-z/v]'—’j

] Passed : ves / no

; Remarks : This equipment under test fulfil all requirements acc. EN 61008 - 1.

Copyright of this report is owned by Centre of Testing Service and may not be reproduced other than in full except with the written approval of the issuing Company.
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L CENTRE OF TESTING SERVICE

Electrostatic Discharge

ESD

SL@M—: EN 61000 - 4 -2 Temperature : 23 °C
Reg.-no. CTS070428-00553-E llzreff?li;idityfig }i’a
tDevice : HiRC63
Date | : 2007.05.10
Operator : \\/‘\“’\"S
Test point Table (T) | Contact (C) Voltage Polarity | Remarks
Floor (F) | Air (A) (kV) (+7-)
Housing T A 2,4,8 +/- B
Housing T C 2,4 /- B
Indirect T C 2,4 /- B

A No loss of performance or function

B Temporary loss of function or performance which is selfrecoverable

C @ Temporary loss of function or perform. which req. operat. intervention or system reset
D

Loss of function which is not recoverable

Pyright of this report is owned by Centre of Testing Service and may not be reproduced other than in full except with the written approval of the issuing Company.
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;,: CENTRE OF TESTING SERVICE

Current Harmonics

Harmonics

 Standard : EN 61000 - 3 - 2
 Reg.-no. : CTS070428-00553-E
 Device : HiRC63 Rel. humidity: 45

Temperature : 23

Pressure ~ :935 hPa

5 Date : 2007.05.10

f Operator ey
Class  : A

reference to 100 %
TEST Completed Normally gz Last (%)
150 Test Voltage 230V AC 2% F = 50 Sine Wave doing Steady | Max (%)
125
100 himimrm et 8 = o ¢ 2 ¢ e ———— ——————— —
75
50
25
0 " x al Bl an — R

‘Passed : yes / no

1 Comment : Not required for this sample

E: c°F>yl'ight of this report is owned by Centre of Testing Service and may not be reproduced other than in full except with the written approval of the issuing Company.
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 Comment : Not required for this sample
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Attachment Page 1 0of 3

Type Designation: RESIDUAL CURRENT OPERATED CIRCUIT-BREAKER
WITHOUT INTEGRAL OVERCURRENT PROTECTION ,
HiRC63

Report Number: CTS070428-00553-E
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Attachment Page 2 of 3

Type Designation: RESIDUAL CURRENT OPERATED CIRCUIT-BREAKER
WITHOUT INTEGRAL OVERCURRENT PROTECTION ,
HiRC63

Report Number: CTS070428-00553-E

Figure 3 (EXterna! view-side-1)

Figure 4 (External view-side-2)
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Type Designation: RESIDUAL CURRENT OPERATED CIRCUIT-BREAKER
WITHOUT INTEGRAL OVERCURRENT PROTECTION,
HiRC63

Report Number: CTS070428-00553-E

Figure 5 (Inner overview)





