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1.CU§TOMER: SCHIRTEC AG
Igrraz.- Köck Strasse 10, A-i210 Wien, Austria

2.MANUTACTURER: SCHIRTEC AG
Ignaz * Kock Strasse 10, A-1210'Wlen, Austria

3. TESTED PRODUCT: trarly Streamer Emission (E.S.E.) Lightning Conductor type

SCHIRTEC - AM (S-AM)
Prototype

4. RßFERENCE STANDARI): NFC 17-102:2011, Annex C
UNE 21186 :2011, Anexo C

5. TEST PERFORIU§D: Determination of the E.S.E. lightiling conductor efficiency

6. TEST DATE: 16.09.2013

7. TEST RESULTS: There are presented the measurements results.

8. The report eontains: 14 pages.

9. The test report is edited in 4 copies, copy no.L remain in laboratory and copies 2, 3 and 4 are sent to the

customer.

rrEAD OF HV DrYr§rON
Ens PATRU Ion"#

Results rcfer to the tested pduet only.

Pubticatiit or rcprathrr.iin of the contents of this report in arry.- other fomt unless its complete photocopying is not allowed with<nt writittg

apprwal of Division to which labomtory belongs.

HEAD OF HVLABORÄTORY

t.
2.

.t. All sipnotures ofthe

Eng. BADEA Ion

@ ICIIET Craiova 2013

arc ori§nal ones.

Code F-01.09.01ie)



TEST REPORT No. 43937

Content

type SCHIRTEC- AM (S-AM)
Graphic determination of the E. S. E.L. C. effi ciency
Test circuit diagram.

Test set-up forE.S.E.L.C. ...
Drawing of E.S.E. Lightnirg conductor fpe E.S.E. SCHIRTEC-AM (S-AM)
Photos

page 2

page

3

J

3

3

)
4
4
1J

9
t0

13
1lt1

4
4
5

)
6

7
I

1l
t2

HVD

Code F-01.09.0I(e)



HYD

TEST REPORT No. 43937

1. Identification of the test product:

Type: SCHTRTEC-AM (S-ÄMi

§erial / yearz prototype / 2013

Technical Specification / Drarving: see page 13

Contract // Test order: 8044 I 16.O5.ZOl3ll-

Internal test order: 2X6A / 2A.A5.2AL3

Product receiving date: 12.09.2013

Product condition at receiving: New

2. Test program: Determination of the E.s.E. lightiling conductor efificiency

3. Responsible for test: Eng. Mircea BORUZ tArIry

4. Opinions and interprctations (if necessary):

5. Present at the test:

page 3
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1. Tested material
Early Streamer Emission (E.§ E ) Lightning Conductor type SCIfiRTEC-AM (S-AM)

See drawing from page 13 and photos from page 14.

2. Tyre of test
A switching impulse wave having negative polarity and a DC voltage also of negatir.e polarity were

applied on the upper metallic plane.

3. Specification
NFC 17-102 /2011 A:roex C

UNE 21186 : 2011, Anexo C

4. Test equipments
Laboratory inner dimensions: 48 m x 32 m x ?7 m (height)
Altitude: I00 m above see level
4200 kV High Voltage lmpulse Generator type SPF 340; 340 kWs,

TIIR Dresden - Germany with its own 4200 kV capacitive divider
1000 kV Rectifier cascade type GS 1000 / 30; 30 mA; TUR Dresden - Germany
1400 kV Damped RC divider, ICMET Craiova, Romania;
TR - AS Transient - Recorder, Dr. Strauss System Electronik, GmbH - fürmany
Digital multimeter Keithley, serial no. l07OO37 - USA.

5. Test circuit
See the test circuit diagram from page 11.

The measuring system consists of:
1400 kV measuring system that consists of damp€d RC divider, transient recordel TR-AS
100-10/4 and measuring cable having Calibration Certificate no. 278 DKD - K - 8701 /
1?.2Att;
DC measuring system that consists of DC resistive divider, digital multimeter type Keithley
and measuring cable having Calibration Certificate no.2ll I 2OIA * 06 DKD - K - 18701.

Expanded uncertainty of the measuring system is inside the limits prescribed by
IEC 60060 - 2 I 20lA for SI Approved Measuring Systems (3 Ya for peak values and 10 oÄ for
time parameters).

Code F41.09.01(e)
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6. Mounting arrargement

See the test set up from page 11 and L2.

See photos from the page 14.
The tested E.S.E. Lightning Conductor was set on a 5 x 5 m grounded metallic plane and
eonnected to ground.
A square metallic plane with dimensions: 4.5 m I 4.5 m / 0.2 m having the edges rounded, was
suspended above the lightning conductor and connected to high voltage.

7. Test procedure

The DC polarization voltage was applied on an upper squäre metallic plane.
The negative impulse wave wils adjusted in order to obtain a flashover.
The height of the lightning conductor (h) and the distance between the ground and the square plane
(lf; were meazured at the beginning of each test.
The atmospheric conditions were taken at begging, at middle and at the end of each test.
The peak value (Up) of the impulses and the triggering time (Te) were recorded for each
impulse.
Fifty significant impulses were applied on each lightning conductors S.R.L.C. and E.S.E.L.C.
The Early Streamer Emission Lightning Conductor (E.S E.L.C.) was compared with a Simple Rod
Liglrtning Conductor (S. R.L. C. ).
The test wes performed in the same conditions and configuration for each lightning conductor:
E.S.E.L.C. and S.RL.C.

o

t

a

a

Height of lightning conductor (h) adjusted to:

Distance between ground / square plane (H) adjusted to:

hlH:

Polarization voltage:

Peak time / Rise time of the full wave:

Time interval between consecutive impulses:

I 182 mm;

2445 mm;

0.483;

53.9 kv;

293.6 ps / 230 ps;

> 2 min.

Code F-01.09.01(e)
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8. Test on S.R. Lightning Conductor

8-1. Test date: 16.09.2013

8.2. Atmospheric conditions

BEFORE TEST
p:996 mb

t : 19.4 
oC

hr:48.2Yo

MIDDLE OF T}IE TEST
p:996 mb
t : 19.8 oC

hr:47 Yo

END OF THE TEST

p: 996 mb

t:200C
hr: 46.3 oÄ

8.3. Results
See tables from Page I

Number of significant impulses: 50

Average of significant Ts (break-down times) calculated from the experimental results is

Tsru-c : 190.75 ps with a standard deviation §snlc :2A35 oÄ.

By transferring Tsnrc on the reference waveform it was obtained T'snrc:388.22 Lts

See curves from page 10

page 6
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9. Test on E.S.E. Lightning Conductor fype:
§CHIRTEC:AM (S.AM)

9.1. Reception date: 12.A9.2013

9.2. Test date: 16.09.2013

9.3. Atmospheric conditions

BEFORE TEST
p:996 mb
t :20.1 oC

lv : 46.4 o/o

MIDDLE OF THE TEST
p:995 mb
t :20.4 oC

la: 46.4Yo

END OF T}IE TEST
p:994 mb
t:2O.6aC

Ir : 46.2 o/o

9.4. Results
See tabies from page 9

Number of significant impulses: 50

Average of significant Ts (break-down times) calculated from the experimental results is
Trsrr.c = 180.02 ps with a standard deviation onselc = 14.17 Yo.

By transferring Tssuc on the reference waveform it was obtained T'rsslc = 37A31

See curves from page

lulearuring uncertaingtfar AT is 5.7 %.
The uncertainty ,stated is expwded uncertainty obtained by ruiltipfuing the standord uncertainty by the

coveragefactor k : 2. The value of measarand lieswithin the assignedrange of valueswithprobabitity of
95 %"

Early streamer emission: ÄT : T'sp.l,c - T'essr-c : 388.22 - 37A31 : 17 .91 ps t 1.02 ps

The tested lightnins conductor is an ESEAT (early streamer emission air terminal) because it fulfils
the following conditions (according to NFC t7-lo2 I 2011, Ännex C, clause C.3.5.2.5):

Tsssc < Tsxrc (180.02 < 190.75);

- oeserc ( 0.8 osnr-c (14.13 < 0.8 . 20.35);
* Tsru-c - Tpsp.r-c > l0 ps.

ps

l0

Code F-01.09.01(e)
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Table with values of break-down times
for S.R. Lightning Conductor

. Where Ts represents the break - down times of the 50 usable impacts.

page 8

Imnulse no. T" [usl Impulse no. Tn lrrsl

I 232.64 26 r76.70

2 214.94 27 164.80

J 158 00 28 185 60

4 173 30 29 206.60

5 216.00 30 r63.30

6 169.10 3l 333.30

7 t87.24 32 312.90

I 2t4.AA JJ ru3.94

9 125.24 34 199.90

10 223.30 35 178.50

1l 238.30 36 146.40

t2 145.40 37 167.10

l3 193.00 38 180.50

t4 175.80 39 203.80

l5 215 2A 40 181.10

16 163.90 41 211.00

t7 163.40 42 176.30

1B 272.54 43 169.90

19 r73.20 44 189.80

20 147 20 45 193.40

21 202"20 46 2A9.70

22 r92.30 47 165.40

LJ 195.20 48 168.80

24 196.50 49 t63.70

25 152.70 50 2A4 60

Code F-01.09.01(e;
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Table with values of break-down times
for E.S.E. Lighfning Conductor type SCHIRTEC-AM (S-AM)

. Where Ts represents the break - down times of the 50 usable impacts.

page 9

Impulse no. Ts [usl lmpulse no. T" Iusl
1 t94.6A 26 173.80
) 190.30 27 198.40
aJ 162 40 28 156 60

4 169.10 29 151.40
5 154.10 30 185.60
6 175.00 3l 200.40
7 173.80 )_L t64.44
8 185.20 JJ t7934
9 ß9.7A 34 t79.to
l0 147.80 35 t64.20
11 147 60 36 189 20
t2 201.60 37 178.00
l3 205.70 38 t72.50
t4 181.50 39 156.80
l5 177.74 40 174.40
t6 t79.40 41 1 50.80
t7 246.20 42 209.74
18 221.30 43 778.30
19 243.40 44 182.50
20 226.10 45 183 50

2t 152.00 46 175 80
22 150.90 47 184 30
L) 167 30 48 155.50
24 221 60 49 167.60
25 184 50 50 134 00

Code F-0t.09.01(e)
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Where:
o On OX axes there is represented time in ps;

r On OY axes there is represented amplilude U I U*t in relative tmits;
r Red line is the experimental waveform;
r Blue line represents the standard waveform.

Tsru-c: 190,75 Lts

T'sRLc: 388.22 irs
Tssrlc: 180.02 pS

T'Bsrr" : 370.31 !-ts

ÄT : Tosnr.c -T'rsei-c : 17.91 ps

Code F-t]1.09.01(e)
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T e st c rcuit di agram fo,r testin g E. S. E. ccmductors

page 11

6 - E5-8. hrtctttfiguralimr
?-lMfffimetrudnga5rshm
I - Rsctifxr ffi ca*de &5 lt]00ß0
I - Trffisiäntnccr&rTR-AS tü0-10J4, channcls3 *td4

l0 - DiSihI multimehrKETHLEY erialno.l0?m3?

1 - liV ImpmJse Grrerrrbr4.?IyI[-336hEs
2 - Serial potsctire gapif=25ümra
3 -4.2 IUV measuingsptern
4- 14U0 kV measruirg s1i=km
5 - Rrsishnrs 2l,Xn
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TE ST SET UP O}.i EARI.Y STREAIIJIER
EMISSIÜN LIGHTNI}.IG CONDUCTOR

page tZ
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