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I.CUSTOMER: SCHIRTEC AG
lgrrw- Köck Strasse 10, A-1210 Wien' Austria

2.MANUFACTURER: SCHTRTEC AG
Ignaz - Köck Strasse 10, A-i210 Wien, Austria

3. TESTf,I) PRODUCT: Earty Streamer Emission (E.S.E.) Lightning Conductor type

SCHIRTEC-DAS (S-DAS)
Prototype

4. REFERENCE STANDARD: NFC 17-102 l2Al1 Annex C

UNE 21186 : 2011, Anexo C

5. TEST PERFORMED: Determination ofthe E.S.E. lightning conductor efficiency

6. TEST DATE: 20.09.2013

7. T'§ST RESULTS: There are presented the meazurements results.

8, The report contains: 14 pages.

9. The test report is edited in 4 copiesr copy no.l remain in laboratory and copies 21 3 and 4 are
sent to the custorner.
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l".Identification of the test product:

Type: SCHTRTEC-DAS (S-DÄSi

Serial lyear: prototype l2Aß

Technical Specification / Drawing: see page 13

Contract llTest order: 80441 rc.AS.ZAß ll -
Internal test order: 22rcA l2A,A5.ZAß

Product receiving date: 12"09.2Aß

Product condition at receiving: New

2. Test program: Determination of the E.s.E. lightning conductor efficiency

3. Responsible for test: Eng. hfircea BORUZ lLil,lp-

4. Opinions and interpretations (if necessary):

5. Present at the test:

page 3
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1. Tested material
Early Streamer Emission @ S.E.) Lightning Conductor type SCHIRTEC-DAS (S-DAS)

See drawing from page 13 and photos &om page 14.

2. Tvpe of test
switching impulse wave having negative polarity and a DC voltage also ofnegative polarity were

applied on the upper metallic plane.

3. §necification
NFC 17-102 I 2Al1 Annex C
UNE 21186 : 2011, Anexo C

4. Test equipments
Laboratory inner dimensions: 48 mx3? mxZT m (height)
Altitude: 100 m above see level
420AkV High Voltage Impulse Generator type SPF 340;340 kWs,

TUR 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 Electronilq GmbH - Germany
Digital multimeter Keithley, serial no. LO7OO37 - USA.

5. Test circuit
See the test circuit diagrarn from page 11.
The measuring system consists ofl
1400 kV measuring system that consists of damped RC divider, transient recorder, TR-AS
100-10/4 and measuring cable having Calibration Certificate no. 278 DKD - K - S70l I
t2.20tt;
DC measuring system that consists of DC resistive divider, digital multimeter type Keitirley
and measuring cable having Calibration Certificate no.Zlt I z}rc - 06 DKD - K - 1g701.

Expanded uncertainty of the measuring system is inside the lirnits prescribed by IEC 60A60 - Z /
2010 for SI Approved Measuring Systems (3 Ya for peak values and 10 Yo for time parameters).

Code F-01.09.01(e)
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6. Mounting arranqement
See the test set up from page I 1 and 12.

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
connected to ground.
A square metallic plane with dimensions: 4.5 m I 4.5 m I O.2 m having the edges rounded, was
suspended above the lightning conductor and connected to the high voltage.

7. Test orocedure

The DC polarization voltage was applied on an upper square metallic plane.
The negative impulse wave wäs adjusted in order to obtain a flashover.
The height of the lightnrng conductor (h) and the distance between tlre ground and the square plane
(rü were measured at the beginning of each test.
The atmospheric conditions were taken at the begging, at the middle and at the end of each test.
The peak value (Up) of the impulses and the triggering time (Ts) were recorded for each
impulse.
Fifty significant impulses rilere applied on each lightrting 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
Lightning Conductor (S.R L.C.).
The test were performed in the same conditions and configuration for each lightning conductor:
E.S.E.L.C. and S.RL.C.

a

a

a

Height of lightning conductor (h) adjusted to:

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

h/H:

Polarization voltage:

Peak time / Rise time of the full wave:

Time interval between consecutive impulses:

1182 mm;

2445 mm:

0.483;

54 kV;

286 ps I 232 1ts.

2 2 min.

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

8.1. Test date: 20.09,2013

8.2. Ätmospheric conditions

BEFORE TEST
p: 1002 mb
t : 1? 

oC

t:lr:49-ZYo

MIDDLE OF THE TEST
P: 1002 mb

t : 17.5 oC

hr:49 Yo

END OF TI{E TEST
p: 1001 mb

t : 18.2 oC

lv:483 Yo

8.3. Results
See tables on Page 8

Number of significant impulses: 50

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

Tsnrc : 196"08 ps with a standard deviation osruc : 17.21Yo-

By transferring Tsnrc oü the reference waveform it was obtained T'snrc :425.51

See curves on page

page 6
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9. Test on E.S.E. Lightning Conductor fype:
SCHTRTEC-DAS (S-DAS)

Reception date: 12.09 .2013

Test date: 16.09.2013

Atmospheric conditions

BEFORE TEST
p: 1001 mb
t : 18.5 oC

hr : 48 §/o

MIDDLE OF TF{E TEST
p: 1001 mb
t: 18.8 oC

hr:48Yo

END OF THE TEST
p: 1001 mb
t: 19 

oC

hr : 47.6 %o

9.4. Results
See tables on page 9

Number of significant impulses: 50

Average of significant TB (break-down times) calculated from the experimental results is
Trsrrc : 174.12 ps with a standard deviation oesmc : 9.90 §/o.

By transferring Tcserc on the reference waveform it was obtained T'esslc: 378.09 ps

See curves on page l0
Measuring uncertainty.for AT is 5.f %.
The uncertainty stated is eryanded uncertainQt obtained by multiptying the standilrd uncertaingt by the

coverage factor k : 2. The wlue of measurud lies within tfu assigled rcmge of values with probabitity of
95 %.

Triggering advance: ÄT : T'5p1c - T'rsELc : 425.51- 378. lA : 47 .4L ps + 2.70 ps

The tested lightning conductor is an ESEAT (early streamer emission air terminal) because it fulfils
the following conditions to NFC 17-ßz / 2all, Annex C, clause C.3.5.2.5):

Tesur ( Tsp.rc (174.12 < 196.08);
- orsarc < 0.8 o'snrc (9.90 < A.8 . 17.21);
* Tsärc - Tesgc > l0 prs.

9.1.

9-2.

9.3.

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

page I

o where T6 represents the break * down times ofthe 50 usable impacts.

lmpulse no. Ts fusl lmpulse no. Tn [usl
t96.7A 26 200.00

2 t82.to 27 175,00
-, 177 80 28 173.00
4 209.7A 29 166.30
5 252.40 30 184.50
6 180 70 31 202.70
7 175.90 32 187.20
I 161.00 J.' 167.00
9 252.O0 34 229 40
10 240.4A 35 241.40
11 199 30 36 176.60
t2 t56.90 37 246.8A
I3 180.20 38 191.90
t4 124.50 39 230.20
t5 240.00 40 2s8 60
t6 n7.ao 41 212.80
t7 218.00 42 220.8A
t8 166.7A +J 123.00
19 2t4.OO 44 2A8.20
20 185 IO 45 204 80
21 t75.60 46 t74.40
22 135.80 47 241.40
z-t 251,00 48 1743A
24 174.9A 49 t8l l0
25 165 00 50 179.1A

Code F-01.09.01(e)
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Table with values of break-down times
for B.§.E.Lightning Conductor fype SCHIRTEC-IIAS (§,DAS)

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

page 9

lmpulse no. T'' [us'l lmpulse no. To [usl
I 155 00 26 151 40
2 183.00 27 206 50
J 174 l0 28 200.50
4 151.00 29 153.40
5 182.80 30 210.50
6 t77.ta 3l 155.40
7 197.40 32 158.30
I ß5 2A JJ 199.94
9 167 00 34 203.60
10 174.30 35 160.40
n 175.30 36 199.80
t2 154.00 37 1,72.60
13 169.90 Jö t62.54
t4 167 00 39 185.00
15 176.OA 40 160 70
l6 I55 80 41 163.80
t7 151.60 42 t74.40
18 173.40 43 177.90
19 160.10 44 164.20
20 154 50 45 210.10
21 t62.ta 46 18270
22 199.00 47 r83.20
23 179.1O 48 181.40
24 153 90 49 161.00
25 171.40 50 171.00

Code F-01.09.01(e)
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ll
ll äf,l.il :'ili{}.n

Tsru,c: 196.08 Ps

T'sruc:425.51 Ps
Tpsrrc : 174.12 ;tS
T'psslc :378.10 ps

ÄT = T'sp1,c -T'nsrlc = 47.41
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Where:
r Cln OX axes there is represented time in ps,
o On OY axes there is represent«l amplitude U / Up*k ia relative units;
o Red line is the experimental waveform,
r Blue line represents the standard waveform.
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Test circuit diagrarn for testr-rg E S.E. csnductors

page 1l

I - FiV Inrpn:lse ütrerabr4.2IvlV-B6k
2 - Serial pohctj'w gau S-250mm
3 4.2 MU mauulns;rigtem
4- 1400 kY meaffiiysrrn
5 - Eesistrus Zlv[l

rj

Ws 6 - E.S.E. hslcornfquratior
7 - I lvlf ffi meuuring eydem
I - R*cüfierlC ca*adp ffi 10ü080

- 
9 - Transrent rccoderTR-As 100-10J4, clrnnnels 3 md 4

l0 - Dgiral ruultirasbr KETHLEY snat nolOim:f--

ii
i-A-t
i\--------J iiri
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IEST §ET UF Ü}.I EARN,Y STRLA.ME.R
EM I§§ION LIGH M.IINT CÜNDU C T üR
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