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HYUNDA! HEAVY INDUSTRIES CO., LTD.
Name and address of client 1, JEON HA-DONG, DONG-GU, ULSAN,
KOREA, REPUBLIC OF

Test object Low Voltage Circuit Breaker
Type UCB1600S
Manufacturer's name or trademark | HYUNDAI
Rated current  (in) 1600 A
’ - Rated Operating Voltage (Ue) 400V
Rated Choracteristios Rated Insulation Voltage (Ui) 1750V
/ Rated Operating Frequency :50/60Hz
Short-Circuit Breaking Cap. (lcs/leu) : 40 /65 kA
Person admitted the sample KIM BYONG DAE
Person sent the sample LEE JONG BAE

Sample receiving procedure -

| Condition of sample New

. o IEC 60947-2 / 2006-05
Applied standard, specification or ~Clauses 8.3.4 Test sequence Il

procedure -Clauses 8.3.5 Test sequence il

¥

Deviation standard / Specification

. POSITIVE.
Resuits and opinions Circuit Breaker passed the test requested.

Detall information of tests Is at enclosed

Seal Person made teésls Approving
ey i . / EUS——
=
Omer PARDUN fskdail TASGH
Test engineer Lahoratory manager

Independent International High Power Test Laboratory accredited according to DIN EN ISO/NEC
17025 by DATech Deutsche Akkreditierungsstelle Technik in der TGA GmbH In the field of low
voltage switchgear and controlgear equipments.

This report is valid just for the samples, which are tested. The reports without seal and signature are
not valid. These reports are not copied, pressed without permission of the initial labaratory.

Address: 1.08B 2. Yol No: 13 Adapazar / TURKIYE Phone: (0284) 281 45 30 Fax; (0264) 291 45 31
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Participants in the test
Mr. lsmail TASCI : IHP test engineer in charge
Mr. Omer PARDUN IHP test engineer
Mr. Mehmet SUMNU IHP test technicians

Applied standard and tests

IEC 60947-2 / 2008-05: Low Voltage Switchgear and Controlgear. Part 2. Circuit-Breakers

Test sequence I (Clause 8.3.4) (IHP Report No: 0906.07-3)

1. Rated service short- circuit breaking capacity (Sub-clause 8.3.4.1)
2. Verification of operational capability (Sub-clause 8.3.4.2)

3. Dielectric withstand (Sub-clause 8.3.4.3)

4. Verification of témperature»rise (Sub-clause 8.3.4.4)

5. Verification of overload releases (Sub-clause 8.3.4.5)

Test sequence [l (Clause 8.3.5)
1. Verification of overload releases (Sub-clause 8.3.5.1)
2. Rated ultimate short- circuit breaking capacity (Sub-clause 8.3.5.2)
3. Dielectric withstand (Sub-clause 8.3.5.3)
4. Verification of overload releases (Sub-clause 8.3.5.4)
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Identity of the equipment under test

Classification

-Utilization category: (A or B):

A

~interruption medium: (air, vacuum, gas Break)

Air

-Design: (open construction, mouided case)

Moulded case

-Method of controlling the operation mechanism:

Independent manual operation

-Suitability for insulation; (suitable, not -suitable)

Suitable

-Provision for maintenance: (maintainable, non maintainable)

Non maintainable

-Method of installation: (fixed, plug in, withdrwable) Fixed
-Degree of protection; (IP code) -
Rated and limiting values, main circuit:
-Rated operational voltage: Ue (V) 400V
-Rated insulation voltage: Ui (V) 750V
-Rated impulse withstand voltage: Uimp (kV) 8 kV
-Rated operational current; le (A) 1600 A
-Kind of current: AC
~Conventional free air thermal current; ith (A): 1600 A
~Conventional enclosed thermal current: lthe (A): 1600 A
-Number of poles: 3
-Rated frequency: (MHz): 50/60 Hz
Short-circuit characteristic:
-Rated shori-time making capacity: lem (kApeak) 143 kApeak
-Rated ultimate short-circuit breaking capacity: lou (kA) 65 kKA
-Rated service short-circuit breaking capacity: ics (kA) 40 kA
-Rated shori-time withstand current; lcw (kA/s) -
Control circuits: -
Auxiliary circuits: -
Releases:
1) Shunt release: -
2) Over current release: Yes

_ a) instantaneous: Iy = (2~10) L
b} Definite time delay: .
¢) Inverse time delay: =04~ in
- independent of previous load Yes (Electronic type)

- Dependent on previous load; (for example thermal type release):

3) Under voltage release (for opening):

4) Other releases;
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Clause | Requirement — Test Result-Remark Verdict
834 Test Sequence Il: Test of rated service short-circuit breaking capacity
Test sample: 1{UCB1600S /1600 A)
Current setting: y = 1600 A, I = 16000 A
Time setting: -
8.34.1 | Test of rated service short-circuit breaking capacity ~ fcs
Rated operational voltage: Ue 400V
Short-circuit breaking capacity: (Ics / fou) 40765 kA
Kind of current: (DC or AC, frequency) AC 50 Hz
Control supply voltage of closing mechanism -
Control supply voltage of under voltage / shunt release |- NA
Test ambient: (free alr, in enclosure) Free air P
Test enclosure: W x H x D / Material . NA
Ambient temperature (10-40 °C); 25°C P
Distances of the metallic screen's; (upper, lower, side) 100, 100, 30 mm P
X{e;:gi?ezcx:tr; 1()woxqren wire mesh, perforated metal, Woven wire mesh p
Ratio hole area f total area: 0,45-65 0,59 P
Metallic screen finish: bare or conductive plating Bare P
Fuse “F’: copper wire: diameter 0.8 mm, 50 mm long | 0,8 mm, 50 mm =
Circuit is earthed at: (load-star- or supply-star point) - | Supply-star point P
Line connected at:(underside/upside) Upside P
Conductor cross-sectional / Tightening torques 45x12 = 540 mm?*/ 50 Nm P
Applied voltage: 436V P
L1140,62 kA
r.m.s. test current L2143,81 kA P
L3142,45 KA
Power factor 0,24 P
Peak test current / Factor “n” 84.46 kApeak /2,11
Test sequence of operation O GO co
L1]65,27 66,15 4125
- max. let-through current: (kApeak) L2}1583,75 49,52 71,86 P
L3171,77 67,14 166,75
11124090 24978 | 14333
- joule integral Pdt (kA%s) L2]23766 |15965 |31391 P
‘ 1.3 133394 27208 124828
L1244 243 244
- recovery voltage U/Ue=1,05 (V) L21248 246 243 P
L3246 245 241
Max. break time 196 ms {18ms |17 1ms P
Pause, t. 3 min, Imin. |- ' P
Arcing nor flashover No No No P

P Pass F: Fail NA : Not applicable - Not Applied
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Clause | Requirement ~ Test Result-Remark Verdict
Melting of the fusible element No No No
Visible hole on polyethylene sheet No No No
Cracks observed No No No
Sample shall operate Yes Yes Yes
8.3.4.2 | Verification of performance capability
Rated voltage (Uemax) 400V
Control supply voltage of closing mechanism: -
Control supply voltage of under voltage/shunt release -
Ambient temperature: (10-40°C) 25°C
Kind of current: (DC or AC, frequency) AC 50 Hz
Conductor cross-sectional / Tightening torques 400 mm?/ 50 Nm
Number of operating cycles per hour 20
Number of cycles with current (total) 25
Test voltage UfUe = 1 (V) 434V
1111658 A
r.m.s test current L2{1692 A P
L3[1630 A
Power factor 0,77
On-time (ms): 120 ms
8.3.4.3 | Verification of dielectric withstand
2Ue (min.1000 V) test voltage applies 5 sec beiween 55
following points. .
i) Between all terminals of the main circuit connected
together (incl. control and auxiliary circuits connected to 1000 V p
the main cireuit) and the enclosure or mounting plate,
with the contacts in all normal positions of operation.
ii) Between all terminals of the main circuit and the other
poles connected together and to the enclosure or 1000 V P
motinting plate, with the contacts in all normal positions
of operation. .
i) Between .each confrol and auxiliary circuit not
normally connected to the main circuit and:
-The main circuit } NA
-The other circuits
-The exposed conductive parts
~The enclosure or mounting plate
Between line and load terminals when contact is open
position. 1000V P
No flashover or breakdown No P
Leakage current {for circuit-breaker suitable for isolation) G
Test voltage: (1,1 x Ue) 460V P
L1i< 3,1 mA
Leakage current: (s 2 mA / pole) L2j< 0,1 mA P
L31<0,1 mA
8.3.4.4 | Verification of temperature-rise

P : Pass

F : Fail NA : Not applicable - : Not Applied
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Clause | Requirement - Test Result-Remark Verdict
Test ambient: (free air, in enclosure) Free air p
Test enclosure; W x H x D (mm) - NA
Main circuits;
Number of poles: 3
Kind of current: (DC or AC, frequency) AC 50 Hz
Test current: Rated thermal current (ith) 1600 A
Test current: enclosed thermal current (ithe) - NA
Test circuit (single-phase, three phase) Three phase P
Conductor cross-sectional / Tightening torques 2x(100x5) mm?/ 50 Nm P
Conductor length: 3.5m P
Ambient temperature: (10-40°C) 28 °C P
Temperature-rise
Terminale (<20 ) [2]69/52°C Max 45K p
L3}{76/70°C
8.3.4.5 | Verification of overload releases
Immediately following the temperature rising test Yes p
without the breaking current test shall be apply.
Reference temperature / Ambient temperature: ~-128°C P
Temperature balancing coefficient (k): - NA
Test current: Current sefting x 1,45 x k 2320 A P
Tripping time: <1h whenin < 63A, <2hwhenin>63 A | 110 sec P
P:Pass F: Fail NA : Not applicable - : Not Appfied
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Clause | Requirement - Test Result-Remark Yerdict
8.3.5 Test Sequence I Test of rated uitimate short-circuit breaking capacity
Test sample: 2 (UCB1600S /1600 A)
Current setting: Iy = 1600 A, I = 16000 A P
Time setting: - NA
8.3.5.1 | Verification of overload releases .
Reference temperature / Ambient temperature: -121°C P
Temperature balancing coefficient (k) - NA
Conductor cross-sectional / Tightening torques: 400 mm?/ 50 Nm P
Conductor length: 1,6m
Test current: Current sefting x 2 x k 3200 A P
The operating time shall not exceed the max L1147 s
value sfated by the manufacturer for twice the L2148 s P
current setting. L3}48s
8.3.52 | Test of rated ultimate short-circuit breaking capacity - icu
Rated operational voltage: Ue 400 V
Short-circuit breaking capacity: (lcs / lcu) 50765 kA
Kind of current: (DC or AC, frequency) AC 50 Hz
Control supply voltage of closing mechanism: -
Control supply voltage of under voltage/shunt release - NA
Test ambient: {free air, in enclosure) Free air P
Test enclosure: W x H x D / Material - NA
Ambient temperature (10-40 °C): 20°C P
Distances of the metallic screen's: (upper, lower, side) 100, 100, 30 mm P
eMxe;jzgigezc:sgpa ](}wove‘n wire mesh, perforated metal, Woven wire mesh P
Ratio hole area/total area: 0,45-85 0,59 P
Metallic screen finish: bare or conductive plating Bare P
Fuse "F": copper wire: diameter 0.8 mm, 50 mm long | 0,8 mm, 50 mm P
Circuit is earthed at (load-star- or supply-star paint) supply-star point P
Line connected at:: (underside/upside) Upside P
Conductor cross-sectional / Tightening torques 45x12 = 540 mm?®/ 50 Nm P
Applied voltage 438V P
L1]66,04 kA
r.m.s. test current L2 165,95 kA P
L3166,04 kA
Power factor : 0,2
Peak test current / Factor "'n” 143,33 kApik /2,20
Operation O CO P
L1175,89 108,87
- max. let-through current: (kApeak) 1.21124,43 87,71 P
L.3]98,54 88,40
P Pass F: Fail NA : Not applicable -1 Not Applied
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Clause | Requirement — Test Result-Remark Verdict
L1]39711 64787
- joule integral Pdt (kA%s) L2 |81441 34324 P
L3]55048 41202
11254 253
- Fecovery voltage U/Ue=1,05 (V) 121255 255 P
L3]254 255
Max. break time 18,2 ms 15,6 ms P
Pause, t; (min) 3 min, - P
Arcing nor flashover No No P
Melting of the fusible element No No P
Visible hole on polyethylene sheet No No P
Cracks observed No No p
Sample shall operate Yes Yes P
8.3.5.3 | Verification of dielectric withstand
2Ue (min.1000 V) test voltage applies 5 sec between 55
following points.
i} Between all terminals of the main circuit connected
together (incl. control and auxiliary circuits connected to 1000 V p
the main circuit) and the enclosure or mounting plate,
with the contacts in all normal positions of operation.
ii) Between all terminals of the main circuit and the other
poles connected together and to the enclosure or 1000 V P
mounting plate, with the contacts in all normal positions
of operation.
iil) Between each control and auxiliary circuit not
normally connected to the main circuit and:
~The main circuit } NA
-The other circuits
-The exposed conductive parts
-The enclosure or mounting plate
Between line and load terminals when contact is open
position. 1000V P
No flashover or breakdown No
Leakage current { for circuit-breaker suitable for isolation)
Test voltage: (1,1 x Ue) 460 V P
L1{<0,1mA
Leakage current: (5 2 mA / pole) L21<0,1mA P
L31<0,1mA
8.3.54 | Verification of overload releases
Reference temperature / Ambient temperature: -/21°C
Temperature balancing coefficient (k): - NA
Conductor cross-sectional / Tightening torques: 400 mm?/ 50 Nm
Conductor length: 1,5m
Test current; Current setting x 2,5 x k 4000 A p
The operating time shall not exceed the max L1j28s
value stated by the manufacturer for twice the L2129s P
current setting. 131285
P:Pass F: Fail NA : Not applicable - : Not Applied
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Test Circult of Short Circuit:

E
iy

[ T R

2

S: Supply 34,5 kV, 100 MVA

R: Adjustable resistance (RY 01-03): 0,26 - 38 Q

X: Adjustable reaktans (EY 01-12): 1-132 Q2

[ éhunt Resistance (%0.6)

K1: Making switch (KK 01-03): Preussag ~ NVL 82 DA

0: Sample

F: Residual current fuse
(50 mm length 0,8 mm diameter copper wire)

BL.: Residual current resistance (1500 A)

Tr: Test transformer (TT 01): 5 MVA, 34,5/ 0.44, 0.66 kV

i1, 12, 13: Current measuring equipment.

-Rogowski coil (RG 02-04): Habemus-Rometer 100 kA/2V
~Current measuring syst. (AO 01-03): Dimes - L 500 TC

U1, U2, U3 Voltage measuring equipment
L. 500 TV (GO 01-03) - + 1024 V, 40 Hz, 2 MO

Vi, V2, V3: Voltmeter (V 01-03): HYUNDAI - FDV 72

Measuring system software:
-Rogowski (20.10.03). dbs (2-100 kA)

-IHP/Poztest (01.06.05).exe




IEC 60947-2 IHP Test Laboratory Report No: 0408.09- 1 page: 10/21

Operation Performance Test Circuit

8
§: Supply 34,5 kV, 100 MVA
) ) R: Adjustable resistance (RY 01-03): 0,25~ 38 Q)
R R R X: Adjustable reaktans (EY 01-12); 1-132 0
’ g R1: Adjustable reaktans (RY04): 395 mQ
t [j /é{ ¥ [j /%V ! }j /é/; X1: Adjustable reaktans (EY 13): 380 mH

& r: Shunt Resistance (%0.6)

r{: Shunt Resistance (%0.6)

E [: Sample

= F: Residual current fuse
{50 mun length 0,8 mm diameter copper wire)

L [

1

1

f

§ K1: Making switch (KK 01-03): Preussag - NVL 82 DA
]

{

H

RL: Residuat current resistance (1500 A)

Tr: Test transformer (TT 01); § MVA, 34,5/0.44, 0.66 kV

1, 12, 13: Current measuring equipment.
-Current colt (FL 01-03); Fluke - 2000 flex - 0,2/2kA/ 2 V

-Current measuring syst. (AQ 01-03): Dimes - L 500 TC

U1, U2, U3 Voltage measuring equipment
~LE0D TV (GO 01-03) - £ 1024 V, 40 Hz, 2 MQ

WWWWWWW T T e i YL V2, V3 Voltmeter (V 01-08) HYUNDAT - FDV 72

e e R R el st sl Measuring system softwara:

-iHPIPoztest (01.06.05).exe

- -Fluk 2000 (29.03.06). dbs (200-2000 A)
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Used test equipment:

Equipment name - No

Manufacturer - Type

Features

Traceability

Temperature measuring equiproent -
8004

Agitent - 34970A

60 line, T type termokup!

Egemet/
710020.01.08

Isolation test equipment - IT04 GW instek - GP1625 5kV AC tHP /1 0108.18
Voltage measuring system - DIMES - L 500 TV + 1024 V IHP / 0108.14
GO01- 03

Voltmeter - V01- 03 HYUNDAI - FDV 72 500 V IHP  0108.12
Current measuring system - DIMES - L 500 TC 143,29 KA/ 2,8763 V IHP 7 0108.13

AQO1- 03

Rogowski coil - RG02- 04

HEBEMUS - 100 K

100 kAI2Y

IHP [ 0406.01-02-03

Current Coll - FLO1- 03

Fluke - 2000 flex

2000 A, 1mV/A

IHP 1 108.01-03

Torguemeter -TO01 Torqueleader 80 Nm Simkal/ 07M03030
Shart-circuit test trangformer - TT01 BEST 5 MVA, 440, 660 V -
Test transformer — TT05 Mersan 5000 A, 15V, 3p -
Resistive toad - RY0T- 03 tHP 38 ohm, 1300 A /s -
Inductive foad - EY01- 12 HP 128 ohm -
Resistive load - RY04 {HP 385 mohm .
inductive load ~ EY13 {HP 380 pH -

Short-circuit making breaker -
KKO1- 03

Preussag - NVL B2DA

T2 kV, 1250 A, 80 kA

Make-break test equipment - AKO5

HP

Vertical position
movement (mech)

Make test equipment - AKO6

HP

Vertical position
movement (moob}
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Oscillograms;

Test of rated ultimate short-circuit breaking capacity - lcu (Current setting)

I IHP INTERNATIONAL HIGH POWER TEST LABORATORY  DATE:20.042008 |
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Test of rated ultimate short-circuit breaking capacity: (Operation - O)

tHP INTERNATIONAL HIGH POWER TEST LABORATORY  DATE:29.04.2008 }
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Test of rated ultimate short-circuit breaking capacity: (Operation - CO)

i

[P INTERMATIONAL HIGH POWER TEST LABORATORY

DATE:20.04.2008 |

WLt
U

7
Lt

[T R ROty AP F T SOV S DD U SN Ve U SOV SRR S SOOI SROUDI SUR St

140~ P OATBT koA

AP0, R i At 0BT A eak

CVEZERBETE Ve Kot mator

i

e aa2d oA

VL3
v}

e e T S T, e I

%3

FO e

fy O

40 -t Be S1200 AN — 0 HARBT A0 KA MR e840 kA phaks i B 18 S me

Typa

UcL16008
{1600 A

RN v ooy

Sample Mo
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iHP Test Laboratory

HEC 60947-2

- Photographs:

Test of rated ultimate short-circuit breaking capacity - leu (Sample no: 2)
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Verification of performance capability: (Sample no: 1)




page: 17 /21

Report No: 0408.09- 1

IEC 60947-2

IHP Test Laboratory

Verification of temperature-rise: (Sample no: 1)
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Contacts and separators after completion of test programme: (Sample no: 1)
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Contacts and separators after completion of test programme: (Sample no: 2)
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Dimension of circuit breaker:

© © © @
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1
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O
) ®
Nposrarernts st isirnee®
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1| @ &

| ?
sl ol
i !

0. 70
210,59

581

151,35

212.6

i
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Assembly of circuit breaker:




