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1. TESTED DEVICE

LIGHTNING ROD EQUIPPED WITH TRIGGERING DEVICE

MANUFACTURED BY:  José Maria Rodriguez
MODEL: Eritech Interceptor Sl 60

Type / Reference n°: Prototype s/n

(see drawings and/or components list in appendix B)

Testing date: 05" September 2002

2. APPLIED STANDARDS

e UNE Standard 21186/98, "Proteccién de estructuras, edificaciones y zonas
abiertas mediante pararrayos con dispositivo de cebado", appendix C,
"Procedimiento de evaluacion de un PDC".

NOTE: Taking into account the statistical nature of the performed test, LCOE
has applied the internal procedure PS3-UNE 21186/98, which fixes the values of

some of the test parameters, within the band established in UNE 21186/98 and NF
C17-102/95 Standdrds.

NO TEXT UNDER THIS LINE
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b) At the beginning of the impulses series applied to the reference rod:

Atmospheric pressure:
Ambient temperature:

Relative humidity:

710 mmHg
24 °C

34 %

c) At the end of the test series:

Atmospheric pressure:
Ambient temperature:

Relative humidity:

709 mmHg
25°C

34 %

B i g S

Switching
impulses
generator

Photomultiplier

+

PC

Divider =
600 pF
Shunt X
T
' Earth plane (Al) —
DC
Generator L %E
Transient
recorder

Scheme n°1. Test arrangement.

4. EQUIPMENT AND SOFTWARE USED DURING THE TESTS

The impulses generation and measuring systems, as well as the direct voltage
generation system are shown in the next pages of this test report. Additionally, The
auxiliary equipment and software that follows have been used:

- Photomultiplier, reference code IlI-1-FOTO-003
- Temperature and humidity meter RICHARD, reference code I11-1-TH-001
- Atmospheric pressure meter, reference code lil-1-BARO-002
- Coaxial shunt , 10 Ohms, reference code IlI-1-SH-010
- Software, reference code IlI-1-SOFT-011
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SWITCHING IMPULSES GENERATION AND MEASURING SYSTEM
1,3 MV

zg
|

—®
|

1 12 stages capacitor, 126,7 uF each

2 Tail equivalent resistor, 12 x 35.000 Ohm
3 Internal front resistor, 12 x 8.000 Ohm

4 External front resistor, 200 kOhm

5. External sphere gap
6

7

8

9

Capacitive divider 600 pF
Coaxial cable, 75 Ohm

Measuring instrument: Digital recorder Tektronix TDS
Top electrode
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DIRECT VOLTAGE GENERATION AND MEASURING SYSTEM
100 kV

HV Transformer: 220/80.000 V

Serial capacitor: 0,11 yF; Uy =22 /3 kV

Diode

Parallel capacitor: 1,76 pF; Uy = 130 kV

Resistor 100,20 MOhm £ 0,1 %; Inax = 1 mA

Variable resistor: 0 ... 110 kOhm; + 0,02 %; lmax = 7,1 mA

2 S
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5. RESULTS

Appendix A to this test report shows the list of the results obtained for the time
to breakdown for each impulse.

The mean times-to-breakdown, <T’ppc> y <T’pr>, oObtained respectively as the
mean value of the times-to-breakdown of each series of impulses, have been
referred to the corresponding reference wave shape, as specified in paragraph
C.4.2. in the Standard, with the aim of obtaining the standards times-to-breakdown

<Tppc> Y <Tpr>, Whose difference <Tpr> - <Tppc> is defined as the “gain in time to
breakdown”, t.

5%
ot

The results obtained in the test are shown in table 1.

A0
)=

Table 1. Test results.

-
Mean time-to- '} . -Mean time-to- -- | ‘Difference between | Gain'intimeto |} . =
breakdown for the | ‘breakdown for the the'meantimes |~ breakdown Uncertainty
reference arrester | . ESEarrester | - obtained t associated to
T o . o - experimentally [ | results
_ <Tew> | <Tepe> | <Ter>-<Topc> | <Tep>-<Tppc> | )
3191 us 2660pus | B3Aus .| 63ps . | +12us

*) Uncertainty calculated on the basis of the metrologycal viability study performed in this LCOE.

And, for whomever it may concern, and requested by Jose Maria Rodriguez, this test
report is issued in Md&drid, on May 22", 2003.

NO TEXT UNDER THIS LINE
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Appendix A

to test report n° 200305350262/M

(Contains lists of results)
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ROD: Eritech Interceptor Sl 60

Impulse n® __ Voltage Time U Time C Time L Impulse n® Voitage Time U Time C Time L
1 647.1 326.9 313.0 309.9 58 672.2 3576 354.1 346.8
2 654.9 317.1 300.3 257.7 59 635.6 315.6 283.1 278.1
3 681.0 425.8 420.8 414.0 60 623.2 2741 255.1 2440
4 640.2 293.0 281.0 2701 61 641.4 2994 274.7 253.3
5 627.6 295.0 264.9 260.7 62 601.8 254 .1 237.3 202.5
6 645.8 307.2 286.3 268.9 63 645.6 325.3 306.9 271.7
7 619.3 266.0 255.5 250.8 64 648.4 307.1 296.7 295.2
8 608.9 248.4 2255 194.6 65 626.5 286.9 271.9 236.3
9 643.4 295.3 290.0 287.5 66 680.9 362.7 3571 356.3
10 627.4 278.4 263.7 261.5 67 665.6 357.7 343.2 342.9
1 635.8 307.6 301.8 299.1 68 609.1 254.4 2211 164.4
12 624.6 289.2 260.8 256.1 69 647.5 317.2 309.4 300.7
13 651.6 315.9 295.1 285.0 70 626.6 277.3 261.0 188.1
14 631.3 278.2 256.4 222.3 71 658.9 344.0 339.3 330.3
15 610.2 260.1 2371 227.7 72 665.1 330.0 321.7 3004
16 619.0 2774 228.4 197.8 73 683.1 397.9 380.6 378.3
17 659.1 329.7 292.3 292.1 74 628.9 291.2 264.0 252.6
18 629.6 288.0 279.7 262.5 75 628.5 280.2 2441 237.4
19 639.8 290.6 277.2 227.6 76 640.9 292.0 290.9 230.2
20 635.8 318.0 310.2 278.6 77 675.9 353.1 346.5 328.5
21 628.5 277.2 255.8 231.6 78 647.8 303.1 276.9 2735
22 636.4 301.8 273.9 267.1 79 631.0 291.0 283.0 272.8
23 655.9 332.0 317.3 316.3 80 611.0 259.6 2191 211.7
24 646.4 299.0 292.5 292.0 81 641.4 315.0 285.9 282.2
25 649.8 320.0 307.6 307.2 82 602.2 243.2 189.7 189.4
26 607.7 258.2 225.8 204.9 83 648.0 302.9 296.9 285.5
27 672.8 406.8 404.1 403.9 84 634.4 2991 280.9 279.3
28 637.1 287.7 265.4 259.9 85 609.1 266.8 257.6 2021
29 612.9 262.2 257.8 207.4 86 623.5 287.7 262.5 230.5
30 602.1 255.8 233.8 2344 87 641.7 304.2 283.7 278.8
3 654.2 312.4 310.7 309.2 88 627.7 285.6 269.4 248.3
32 628.0_ 298.6 267.2 265.2 89 591.0 2473 234.3 195.4
33 60158 259.7 234.3 212.2 90 635.1 289.3 266.6 246.6
34 _B02.7 255.2 2223 217.4 91 593.5 2429 209.8 186.0
35 46248 275.3 255.0 175.3 92 628.5 299.0 284.8 2421
36716257 307.8 284.5 250.8 93 650.4 316.1 309.7 309.3
3y | 6203 284.6 275.2 238.2 94 646.9 | 308.6 287.6 287.2
A8 _646.9 302.3 296.0 289.0 95 655.7 360.2 353.0 352.8
7/ 39 643.3 302.8 289.5 2759 96 631.2 283.3 277.9 262.3
40~ 650.8 3191 3123 312.0 97 636.5 291.3 273.8 263.6
141 623.4 278.8 266.6 258.1 98 673.5 355.6 338.4 331.2
42 648.5 303.9 300.1 220.5 99 637.4 291.9 271.7 272.9
43 641.2 288.9 272.7 268.6 100
44 655.0 328.6 322.0 315.2 101
45 645.9 3124 306.6 203.0 102
46 636.3 282.3 2724 268.7 103
47 628.9 2777 255.2 2543 104
48 644.2 309.7 290.5 288.0 105
49 655.7 3354 329.0 301.7 106
50 617.7 267.6 259.9 214.9 107
51 634.3 293.5 269.0 265.4 108
52 648.6 309.3 286.7 276.6 109
53 654.4 309.1 300.9 296.7 110
54 640.3 309.6 300.7 299.9 111
55 663.1 336.7 326.2 325.2 112
56 629.1 286.0 266.9 242.5 113 i : . LR
57 610.4 257.4 235.1 165.9 MEDIAS | 283.6 266.0
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ROD: REFERENCE Eritech Interceptor Sl 60

Impulse n°  Voitage Time U Time C Time L Impulse n° _ Voltage Time U Time C Time L
1 680.4 400.1 392.8 37741 58 625.2 2752 268.3 243.9
2 667.9 382.3 378.5 3741 59 660.6 359.1 351.8 3494
3 690.9 392.8 388.4 379.6 60 675.0 353.3 3374 3371
4 670.8 3774 374.2 369.7 61 635.9 287.2 282.7 278.2
5 669.2 3416 333.7 322.6 62 661.1 319.3 316.0 315.7
6 628.2 287.6 2731 272.8 63 668.3 3354 328.5 327.9
7 628.4 298.7 283.6 250.8 64 689.1 385.6 3856.5 384.6
8 675.2 370.9 368.2 365.1 65 688.5 383.7 381.9 376.9
9 615.7 275.9 271.0 255.7 66 675.1 3871 382.2 377.9
10 612.9 268.1 241.0 229.0 67 705.5 5241 523.2 521.2
1 641.7 312.2 306.5 292.4 68 674.3 386.5 384.5 380.0
12 686.6 450.3 449.0 444.7 69 670.2 345.0 336.8 336.5
13 662.0 328.1 323.9 308.3 70 628.4 279.7 269.9 269.7
14 692.1 389.8 384.9 371.5 71 634.9 286.5 2761 273.9
15 623.6 284.2 267.9 2571 72 646.2 295.3 288.2 269.6
16 696.4 407.0 404.6 404.3 73 659.1 3234 315.0 314.2
17 634.8 295.8 2815 2116 74 660.6 322.3 3175 316.7
18 627.0 2811 266.8 239.1 75 632.4 288.3 270.1 257.4
19 634.5 294.4 284.8 277.2 76 662.6 3376 331.5 326.0
20 629.8 284.5 255.8 252.2 77 681.9 373.7 370.8 363.2
21 647.9 3244 319.7 313.2 78 641.2 304.2 281.5 281.1
22 640.8 304.3 275.3 2741 79 612.9 267.4 251.3 247.8
23 694.7 414.6 414.6 407.4 80 665.4 3421 339.7 3345
24 666.6 340.3 339.8 338.8 81 681.3 3711 360.5 334.0
25 702.6 547.6 547.5 547.6 82 656.3 313.1 300.4 267.4
26 683.2 388.1 373.7 373.8 83 660.7 355.5 355.4 355.5
27 681.3 357.5 354.2 352.3 84 611.4 260.3 256.4 192.0
28 628.7 284.7 272.5 244.9 85 693.3 392.8 390.5 389.1
29 693.7 444.9 439.3 439.0 86 630.8 295.9 2774 278.0
30 669.3 366.9 362.3 356.2 87 663.2 334.9 330.2 330.1
31 701.7 426.6 421.5 4212 88 621.3 273.5 260.9 251.7
32 642.3 297.6 2914 290.8 89 654.3 346.0 341.2 333.9
33 6138 262.5 238.1 226.8 90 625.1 301.5 281.5 280.5
34 §57.8 3313 328.3 324.8 91 665.2 337.0 332.2 3243
35 83.6 447.9 443.8 433.8 92 629.2 289.3 260.5 260.4
36 636.0 295.2 2775 269.7 93 676.6 361.4 352.2 347.3
675.9 357.5 349.8 3471 94 625.7 278.9 258.5 258.3
7 3 647.9 295.4 280.5 270.8 95 654.9 338.9 333.7 329.7
% 4 654.4 342.3 336.7 332.0 96 6154 | 276.7 261.6 259.0
/40 673.6 357.0 352.7 340.5 97 648.8 309.1 303.9 303.5
/ 4 627.5 277.7 2424 237.6 98 674.6 363.5 3481 347.8
42 634.6 278.4 275.1 263.3 99 682.9 402.9 402.8 401.1
43 - 653.4 3214 319.7 302.2 100 616.5 266.2 2428 241.8
44 638.1 338.3 3216 321.3 101
45 658.7 3194 305.3 300.6 102
46 667.8 3394 314.2 310.7 103
47 628.5 286.0 2614 261.4 104
48 676.8 358.8 354.5 353.8 105
49 699.9 520.2 519.8 510.6 106
50 670.2 340.7 338.5 3344 107
51 638.6 309.8 293.3 289.6 108
52 621.6 273.4 253.7 1674 109
53 647.9 346.1 328.5 325.5 110
54 675.5 349.5 339.7 330.0 111
55 659.3 341.7 332.7 331.7 112
56 652.1 311.8 298.3 276.5 113 L
57 642.0 291.6 284.0 273.3 MEDIAS | 656.1 337.9 | 3282 | 3191
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Appendix B

to test report n° 200305350262/M

(Contains a draw and list of components)



I'T :3v0S  acoes2eq ‘ALVA 323 UN 9NIMvVQ

ANINHOJLITOd 7/ S1E-ISIV “IVIIELVA

d

a0 ONINLHOIT ¥OLJ30NIINI HOILINA  3INYN
Q

LABORATORIO CENTRAL OFICIAL DE ELECTROTECNIA

Appendix B tp test report N§ 200305350262/M. Page 2

GoE

021

M20x1.5

T

®73,03




LABORATORIO CENTRAL OFICIAL DE ELECTROTECNIA

Appendix B to test report N° 200305350262/M. Page 3 of 3

LIST OF COMPONENTS OF THE LIGHTNING ROD WITH TRIGGERING

MODEL ERITECH INTERCEPTOR

REF. DESCRIPTION
C2-01 ERITECH INTERCEPTOR AXIS
- C2-02 ERITECH INTERCEPTOR ARRESTER

C2-03 ERITECH INTERCEPTOR CASING

N

N

‘ C2-04 ERITECH INTERCEPTOR CLOSE-CONE
C2-05 ERITECH INTERCEPTOR GAP
C2-06 ERITECH INTERCEPTOR ROD

C2—02 ERITECH INTERCEPTOR TRIGGERING DEVICE




