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Client TYCO Electronics Energy Division — Shannon (IRL)
Tested equipment Housing for polymer housed metal-oxide surge arrester
type OCP2
Tests carried out Insulation withstand tests
Standards/Specifications IEC 60099-4 (2004-05)
Test date from October 19, 2005 to October 19, 2005

The results reported in this document relate only to the tested equipment.

Partial reproduction of this document is permitted only with the written permission from CESIL.

No. of pages 13 No. of pages annexed 5

Issue date October 19, 2005

Prepared BU PeC - M. Gregori  [{;01uo \KC\‘?{J/\'\ A

Verified BU PeC - R. Malgesini f /'4/‘/

Approved BU PeC - M. de Nigris
CESI Via R. Rubattino 54 Capitale sogcjdle 8 550 000 Euro Registro Imprese di Milano
Centro Elettrotecnico 20134 Milano - Italia interameni€ versato Sezione Ordinaria
Sperimentale Italiano Telefono +39 022125.1 CodiceAfiScale e numero N. R.E.A. 429222
Giacinto Motta spa Fax +39 0221255440 iscrizione CCIAA 00793580150 P.1. ITO0793580150
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Tests witnessed by:—---

Identification of the object:

The Manufacturer guarantees that the tested object is manufactured according to the
submitted drawing.

CESI checked that this drawing adequately represents in shape and dimensions the
essential details and the parts of the tested object.

This drawing, identified by CESI and numbered A5049800, is annexed to this
document.

The data necessary to permit repetition of the tests are contained in the document marked: ---

- dielectric tests with impulse voltage

- dielectric tests with impulse current

- dielectric tests with alternating voltage
dielectric tests with direct voltage

: peak voltage: =3 %; time parameters: £10 %
: peak value: =3 %; time parameters: +10 %

: voltage (rms): +3 %

: voltage: £3 %

The measurement uncertainties are estimated at the level of twice the standard deviation (corresponding, in the case of normal
distribution, to confidence level of about 95%) and have to be considered as maximum values

Laboratory information
Receipt date of the sample
Test location

CESI testing team

Test laboratory

Activity code

October 10, 2004

CESI - Via Rubattino 54 — Milan

Mr L. Podavitte , Mr 1. Guacci, Mr M. Gregori
P180

41652U
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Rated characteristics of the tested object assigned by the Client

Metal-oxide surge arrester

Manufacturer TYCO Electronics Energy division - Shannon (IRL)

Year of manufacture 2005
Electrical characteristics

Nominal discharge current (I, ) 10 kA
Line discharge class 2
Rated voltage (Uy) 51,25kV
Continuous operating voltage (U,) 41 kV
High short circuit 40 kA
Low short circuit 600 A
Rated frequency 50 Hz
Geometrical characteristics

Total height 533 mm
Number of sheds n.8 large — n.7 small
Shed diameter 137mm large — 107 mm small
Shed spacing 41 mm
Arcing distance 418 mm
Creepage (leakage)distance 1279 mm
Other characteristics

Housing material silicone
Housing color grey

Name and signature of Client's witness:
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Photograph of the test object

Photono. 1

A12651G
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Test setting for dielettric tests

Photono. 2

A12671G
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Reference Standard

IEC 60099-4 (2004-05): “Metal-oxide surge arrester without gaps for a.c. system”, clause 8.2

Test carried out and identification of the test objects

Test carried out Number of test objects Test object identification

Dry lightning impulse withstand tests 1 IWT1

Wet power frequency withstand tests
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Test procedure

Dry lightning impulse withstand test

The test sample has been submitted to fifteen voltage impulses for each polarity having waweshape 1,2/50 ps and peak value
equal to 250 kVpeak . The test has been performed in dry condition (as defined by IEC st. 60060-1) .

Wet power frequency withstand test

The power frequency voltage has been applied for 60 second on the sample at the value equal to 122 kVrms.
The test has been performed in wet condition (as defined by IEC st. 60060-1) .

Summary of test results

Dry lightning impulse withstand test
No flashover occurred during any of the impulse application

Wet power frequency withstand test
Non flashover occurred

The test result positive
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Circuit A0002
Rf
 —
| I
r=1-7
| |
| |
HV | D |
I |
| |
— Cq [} Rt Ce — i : Test object
| |
.
v | ] |
| |
5 L
T 1—
K S
Impulse generator
No. of stages: 4
Cg 125 nF
R¢ 280 Q2 (140x 2)
R¢ 320 Q (140+60+40+80)
Ce: 0,6 nF
Voltage measuring system CESI No. 9792
D - divider PASSONI & VILLA type RC series CESI No. 6700; scale factor 25662,7
HV - high voltage capacitance 600 pF
lv - low voltage unit CESI No. 6704
K - coaxial cable
S - attenuation and termination unit CESI No. 14924
OSC - digital oscilloscope type TEKTRONIX TDS 430A CESI No. 14232
Measured waveshape
polarity time oscillogram
Us No.
front . 1,15 01
tail negative 55,0 02
Check of the test circuit
Charging voltage Measured voltage n
Vc Vm Vm / (Vc . ns_tage_s)
polarity kV/stage kV
negative 195,6 0,978
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Circuit A0058
RIv l Iv
o 1
~&]
T
: I
TA
o T2
-+ -4 -
S v, RE - -
Power frequency test circuit
R - regulation group PIVI composed by:
- single-phase voltage converter PIVI; power 210 kVA; voltage 380 V/0+610 V
- booster transformer PIVI; power 200 kVA; voltage 600 V /6 kV
Ry, - protection resistor TELEMA; R=2 Q
TA - current transformer type CGS; ratio 50 A/S A; CESI No. 03399
I - direct reading digital amperometer
TV, - voltage transformer type ALSTOM; ratio 6 kV/100 V
V, - digital voltmeter AGILENT 34401A; CESI No. 23082
T - booster transformer CGE mod. KOC; secondary winding power 700 kVA; voltage 6 kV /350 kV; No. of units 1;
ratio /
RE - variable reactor PIVI; power 600 kVA; voltage / kV; No. of units /
Tripping of the circuit breaker S
instantaneous tripping time delayed tripping
Iy Kra . .
setting setting
Sy s;131Iy t S? s3Iy ty
5 10 1 5 0,05 0,5 2,5 0,05
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Circuit A0059
I Iv
¢ —T ) I T
ey |
. M |
! L Test
Viy % E Vhy i i object ™, CIDF(@
| | —
e | || |~
i 1
TA pt-14- I
IR | 1
™, - - -
Vs
Circuit AOQS8
Power frequency measuring circuit
TA - current transformer type CGS; ratio 50 A/S A; CESI No. 03399
I - direct reading digital amperometer
vV, - voltage transformer type ALSTOM,; ratio 6 kV/100 V
Vi - digital voltmeter AGILENT 34401A CESI No. 23082
D - voltage divider / type RC series; voltage / kV; HV capacitance / pF; CESI No. /; low voltage arm CESI No. / scale
factor /
V3 - voltmeter CESI No. Not used
TV, - voltage transformer type SCARPA & MAGNANO; ratio 130/100 V; CESI No.5133
V, - digital voltmeter AGILENT 34401A CESI No. 23083
Functional check of the test circuit Date: October 19, 2005
Low voltage High voltage K
k, = 1300 ks =
VI vlv I Ilv V2 VHV v3 VHV VHV / Vl
\Y \'% A A \% kV \"% kv 3500
14,27 856,2 - 1,0 38,34 48,83 - - 3492

A00591G
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