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The test on a complete unit was carried out on 31.10.2003 at MICROELETTRICA SCIENTIFICA.

Test performed by : Mr. M. Cervelli ( MICROELETTRICA SCIENTIFICA )

Test witnessed by : Mr T. Ortile ( MICROELETTRICA SCIENTIFICA )
Test results : Passed
1 Test object
e One Earthing Resistor in two stacked modules :dimensions and data as per
dwg. C NE 03 08 005- 1
e Serial number : :O NE 03 08 005 -1 /001
e Year of construction :2003
e Ohmic value at 20 °C (complete resistor) :200 Ohm £7,5%
e Nominal current and duty time :200 A /30 sec.
e Lightning impulse withstand levels
— High voltage terminal to ground : 325 kV rest

2 Measurement of resistance at d.c. current
2.1.1  Measurement before the “Lightning impulse voltage withstand test”

J Measured total value at ambient temperature R;: 193,6 Ohm (limit values
are 185 to 215 Ohm)

o Ambient temperature tamb: 19 °C

J Test results :within acceptance limits

2.1.2  Measurement after the “Lightning impulse voltage withstand test”

) Measured total value at ambient temperature R;: 193,7 Ohm
) Ambient temperature tamb: 20 °C
° Test results : within acceptance limits
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3 Lightning impulse voltage withstand test

3.1 Test configuration

e Withstand impulse voltage tests according to the following configuration :

HV — Ground

_/

3.2 Lightning impulse withstand level (LIWL)

e HV-G High voltage terminal to ground 325 kV rest

3.3 Specified tests

e 1 reduced wave, positive and negative polarity
e 15 full waves, positive and 15 negative
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3.4 Test circuit
Rf
— - v 5p
Cg Re Cc A R

Cg
Rc
Rf

Cc

Osc

Capacitors banks
Tail resistor
Front resistor
Capacitor divider
Sphera gap
Oscilloscope

Test object

Osc

8 x 0.5 pF - 100 kV (DUCATI)
see § 6.5—-6.6—-6.7

see § 6.5-6.6-6.7

3000 pF - 500 kV (ICAR)
No two balls @250 mm

HP54645A/D (HEWLETT PACKARD )
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3.5 High voltage terminal to ground
3.5.1 Calibration (Positive and negative polarity)
Sphere distance 60 mm
Tail resistor (Rc) 4991 Ohm
Front resistor (Rf) 186 Ohm
Atmosferic pressure 1012 hPa
Air temperature 24 °C
Correction factor 0.985
Peak voltage 161 kV
Front time 1.38 us (diagram nr. 48)
Tail time 80.26 us (diagram nr. 49)
Voltage divider ratio (kV/V) 8.98

3.5.2 Tests results

Crest A: Passed (@) Failed (x)
Polarity | voltage |B: Oscillogram number
requested | C: Crest voltage

DD PP D D DD ||| DD DD

55156 57 58 59
175 | 331 [ 329 | 326 | 325 | 325 [ 314 | 320 | 328 [ 329 [ 330 | 328 | 326 [ 325 | 326 | 331

Positive 325kV

DD | D D PP D D DD DD | DD DD

50|51 52 33 54
189 | 351 | 350 | 349 | 352 | 351 | 347 | 335 | 326 | 314 | 320 | 327 [ 324 | 326 | 320 | 317

Negative | 325 kV

Q| |Ofw| >

4 Instruments list used for the above measurements/tests

e Digital ohmmeter CROPICO — Mod. D04A — No. 0090

e Checked on 08.05.2003 - Due date 25.07.1999 8.5.0./8.11/03

e Digital multimeter ABB METRAWATT — Mod. MA5D — No. 0056
Checked on 07.11.2002 - Due date 07.11.2003

e Digital multimeter ABB METRAWATT — Mod. MASD — No. 0064
Checked on 13.11.2002 - Due date 11.11.2003

e Oscilloscope HEWLETT PACKARD — Mod. 54645A/D — No. 0073
Checked on 08.05.2003 - Due date 08.05.2004

Enclosures (Or Attachments)
Diagram 48 to 54, Lightning impulse voltage withstand test — H.V. to Ground — Negative polarity.
Diagram 55 to 59, Lightning impulse voltage withstand test — H.V. to Ground — Positive polarity.

o W
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Diagram N. 48

HPS54645A System A.01.01

1 5.00vV/ — 2002 10,0~ _mRUN
T . H .
1 : :

4 -
a

EARIRYRI
"
A
A4

......... Jrarreseeaferanaaas
il 3 :
>l 5 i g 4 : ;i : g

t1 = 740.0ns t2 = 2.120us At = 1.380us 18t = 724 .6kH=
Vertical State Volts/div Position Coupling BW limit Invert Probe
1 on 5.000 V 20.00 ¥V de off off 1:1 A
2 off 500.0mV  500.0mV de off of £ “1:1 A
Horizontal Mode Main s/div Delay Reference
main 10.00us 200.0ns left
Trigger Source Level Slope Coupling Rej NoiseRej Holdoff
edge 1 -468.7mV - dec of £ of £ 200.0ns
Display Mode
normal
Cursors Vi(i) = -20.78 V V2(1l) = -62.50mV av(li) = 20.72 V

tl = 740.0ns

t2 = 2.120us dt = 1.380us

1/dt = 724 .6kHz
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Diagram N. 49

HP54645A System A.01.01

i1 5.00vV/

+
1

— 2002 10.0E/

> : i i f : X h
Al
t1 = 740.0ns t2 = 81.00us &t = 80.26us 174t = 12.496kH=z
Vertical State Volts/div Position Coupling BW limit Invert Probe
1 on 5.000 V 20.00 V de off off 1:1 A
- off 500.0mV 500 .0mvV de off of £ 1:1 A
Horizontal Mode Main s/div Delay Reference
main 10.00us 200.0ns left
Trigger Source Level Slope Coupling Rej NoiseRej Holdoff
edge 1 -468.7mV - dc off off 200.0ns
Display Mode
normal
Cursors V1(l) = -10.47 V v2(1) = -62.50mV dv(l) = 10.41 V
tl = 740.0ns t2 = Bl.00us dt = 80.26us 1/dt = 12.46kHz
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Diagram N. 50

HPS54645A System A.01.01
1 5.00v/ ~ 2002 10.02/ 31 RUN

T
1

. T B o e e o e o i o] ottt oo e Bt | e ) L B e
O o - e SO S R SRS SR e—-—-
............................ H RS PRI PRI TR TR R
IR A o e s e s 2 B i , ,,,,,,,,, b i A e e s e v
e SRESIN R S o
Y1(1) = -21.09 V v2(ll) = -62.50mV &4YC1) = 21.03 ¥
Vertical State Volts/div Position Coupling BW limit Invert Probe
1 on 5.000 Vv 20.00 V dec of f off 1:1 A
2 off 500.0mV 500.0mV dc off oy 5 o SAA S B B T
Horizontal Mode Main s/div Delay Reference
main 10.00us 200.0ns left

Trigger Source Level Slope Coupling Rej NoiseRej Holdoff
edge i -468.7mV - dec off off 200.0ns

Display Mode
normal

Cursors Vi(l) = -21.09 V v2(1) = -62.50mV av(l) = 21.03 Vv
tl = 740.0ns t2 = 2.120us dt = 1.380us 1/dt = 724.6kHz
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Diagram N. 51
HP54645A System A.01.01
{1 5.00V/ +~ 2002 10.02/ EZWRUN
1 | i - : - : % :
1
|

I
| : 4 i J
o I I R ¢-r1-b!w-hid-[d-hld-ylw-hli
e | :

-——————— e

Vi1c1) = -39.08 vaCll) = -B2.50mV aAV(l) = 39.00 ¥
Vertical State Volts/div Position Coupling BW limit Invert Probe
1 on 5.000 V 20.00 V de off off 1:1 A
2 off 500.0mV  500.0mV de off off v1:1 A
Horizontal Mode Main s/div Delay Reference
main 10.00us 200.0ns _left

Trigger Source Level Slope Coupling Rej NoiseRej Holdoff
edge ik -468.7TmV = dc off off 200.0ns

Display Mode
normal

Cursors Vi(l) = -39.06 V v2(1l) = -62.50mV dv(l) = 39.00 Vv
tl = 740.0ns t2 = 2.120us dt = 1.380us 1/dt = 724.6kHz




~—

—

RN
\p) TEST REPORT

DOC. NR. :
BC2201/03/01

Rev.
MICROELETTRICA SCIENTIFICA .
MILANO  ITALY Pag di 18
Diagram N. 52
| HP54645A System A.01.01
1 5.00v/ ~ 2002 10.08/ 31 RUN
T = 5 ¥ 3
1 -

v2(1) = -B2.50mY

VIiC1d = AV(1). = 37.91 ¥V
Vertical State Volts/div Position Coupling BW limit Invert Probe
1 on 5.000 V 20.00 Vv de off of £ 1:1 A
2 off 500.0mV 500.0mV de off off Ml
Horizontal Mode Main s/div Delay Reference
main 10.00us 200.0ns left
Trigger Source Level Slope Coupling Rej NoiseRej Holdoff
edge ul; -468.7mV - dc off off 200.0ns
Display Mode
normal
Cursors Vi(li) = -37.97 V V2(1) = -62.50mV dv(l) = 37.91 V
tl = 740.0ns t2 = 2.120us dt = 1.380us 1/dt = 724.6kHz
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Diagram N. 53

HP54645A System A.01.01

1 5.00v/

4
1

+— 2002 10.0%/

*

ETWRUN

i
b & .
& :
Vvicl) = -35.00 V Ya2C1d
Vertical State Volts/div Pos
1 on 5.000 V 20.
2 off 500.0mV 500
Horizontal Mode Main s/div De
main 10.00us 20
Trigger Source Level Slope
edge 1 -468.7mV =
Display Mode
normal
Cursors Vi(l) = -35.00 V
tl = 740.0ns £2 = 2

—62;50mV

ition Coupling BW limit Inve
00 V de of f off
. 0mv de off off
lay Reference
0.0ns left

Coupling Rej MNoiseRej Hold

de off of £ 200.

V2(l) = -62.50mV dv(l) = 34
.120us dt = 1.380us 1/dt =

&YV(1) = 324.99 V

Probe
abra bt
«1:1 A

rc

of £
Ons

.94 V
724 .6kHz
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Diagram N. 54

HPS4645A System A.01.01

1

5.00%/

=y

2002 10.02/

EZWRUN

> :
¥Y1C1) = -35.31 V

va(l) =

—62.50mv &

¥YCl1) = 35.25 ¥

Vertical State Volts/div Position Coupling BW limit Invert Probe
1t on 5.000 V 20.00 V dec off off 1:1 A
2 off 500.0mV 500.0mV dec off off v1:1 A
Horizontal Mode Main s/div Delay Reference
main 10.00us 200.0ns left
Trigger Source Level Slope Coupling Rej NoiseRej Holdoff
edge 1 -468.7mV - dc off off 200.0ns
Display Mode
normal
Cursors V1(l) = -35.31 V V2(1l) = -62.50mV dvi(l) = 35.25 V
tl = 740.0ns t2 = 2.120us dt = 1.380us 1/dt = 724.6kHz
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Diagram N. 55

HP54645A System A.01.01

1 5.00v/

AT
:I

4

al
slbdsizfeloni

:l

+ 2002 10.0%/

=1-d '..I.;L:i.‘J :.l_'l.‘l.'J: I el -_[_'L‘ Lrdauls i.'l.'J 2

RUN

d 4 > L 3 H
1 b : ! + , I f
ViC1d = 19.53 ¥ va2dl1ld) = -62.50mvV &Y (1) = -19.58 v
Vertical State Volts/div Position Coupling BW limit Invert Probe
1 on 5.000 V -20.00 V dec off off 1:1 A
2 off 500.0mV 500.0mV dec off off SL:10A
Horizontal Mode Main s/div Delay Reference
main 10.00us 200.0ns left
Trigger Source Level Slope Coupling Rej NoiseRej Holdoff
edge 1 468, TmV + dc of £ off 200.0ns
Display Mode
normal
Cursors vi(1i) =19.53 V¥ V2(1) = -62.50mV dv(l) = -19.59 V
tl = 740.0ns t2 = 2.120us dt = 1.380us 1/dt = 724.6kHz
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Diagram N. 56

HP54645A System A.01.01
1 5.00v/ +~ 2002 10.08/ £1 RUN

il : : : At
” : : : :

1 T :
i f : : + k i : 1
¥Y1(1) = 36.88 V va2(l1) = -B2.50mvY | AV (1) = -26.94 ¥
Vertical State Volts/div Position Coupling BW limit Invert Probe
1 on 5.000 Vv -20.00 V dc off off 1:1 A
2 off 500.0mV 500.0mV de off off 1:1 A
Horizontal Mode Main s/div Delay Reference
main 10.00us 200.0ns left

Trigger Source Level Slope Coupling Rej NoiseRej Holdoff
edge 1 468.7mV + de off off 200.0ns

Display Mode
normal

Cursors V1(1) = 36.88 V V2(1) = -62.50mV dv(l) = -36.94 V
£l = 740.0ns £2 = 2.120us dt = 1.380us 1/dt = 724.6kHz
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Diagram N. 57

HP54645A System A.01.01

1 5.00%/

+ 2002

-

10.08/

IESW RUN

'i"'“"“i"“""

¢ . . L : > H :
W Y2(1) = -B2.50mYy &V(1) = -35.08 ¥
Vertical State Volts/div Position Coupling BW limit Invert Probe
1 on 5.000 V -20.00 V dc off off 1:1 &
2 off 500.0mvV 500.0mvV de off off 1:1 &
Horizontal Mode Main s/div Delay Reference
main 10.00us 200.0ns left
Trigger Source Level Slope Coupling Rej NoiseRej Holdoff
edge 1 468.7mV + dc off of f 200.0ns
Display Mode
normal
Cursors V1(1) = 35.00 V V2(1) = -62.50mV dv(l) = -35.06 V
tl = 740.0ns t2 = 2.120us dt = 1.380us 1/dt = 724 .6kHz
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Diagram N. 58
HP54645A System A.01.01

1 5.00v/ ~ 2002 10.08/ RUN

SO L O i .|.1.|.i.|,|.|.|.

1 ; : . : 1 : i
i : 5 4 = G : i !
Y11y = 368.72 ¥V va(ld) = -B2.50mY aveld) = -36.78 V
Vertical State Volts/div Position Coupling BW limit Invert Prcbe
1 on 5.000 V -20.00 Vv dc off off 10
2 of f 500.0mvV 500.0mV dec off off L:1A
Horizontal Mode Main s/div Delay Reference
main 10.00us 200.0ns left

Trigger Source Level Slope Coupling Rej MNoiseRej Holdoff
edge 3 468.7mV + dc off off 200.0ns

Display Mode
normal

Cursors Vi(i) = 36.72 V v2(1) = -62.50mV dv(l) = -36.78 V
tl = 740.0ns £2 = 2.120us dt = 1.380us 1/dt = 724.6kHz
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Diagram N. 59

HP54645A System A.01.01

]

1 : . ¥ i i 4 :
Y va(1) = -B2.50mv | &V(1) = -36.94 V
Vertical State Volts/div Position Coupling BW limit Invert Probe
1 on 5.000 v -20.00 V de off off L1l A
| 2 off 500.0mv 500.0mV de off off +1:1 A
Horizontal Mode Main s/div Delay Reference
main 10.00us 200.0ns left

Trigger Source Level Slope Coupling Rej NoiseRej Holdoff

edge 1 468.7mV +

Display  Mode
normal

Cursors Vi(l) = 36.88 V
tl = 740.0ns t2 =

de of f off 200.0ns

V2(1) = -62.50mV dv(l) = -36.94 V
2.120us dt = 1.380us 1/dt = 724.6kHz




