MPOUEAOYPA MO U3NMUTBAHE — NPEOMET 2.8 - 26

[uarpama Ha pa3noHka no yeptex 3.45.50.02 n6 npeaun usnuTeaHe 3a ymopa

Spacer damper drawing 3.45.50.02 n°6 Befo

Area=7 40 V*?
Spacerdampern 6amC
Fpp=458kg 44828N
Spp=363 mm

F=1Hz

K= 50

E= 3 829 watt* sec

re fatigue test
Sample Rate 1Hlisisec




MPOLLEAYPA MO N3MNNTBAHE — NPEAMET 2.8 - 27

TpenTteHe ocuuMnaums cuna npeau Tect Ha ymopa
Pasnonka Ne5 apm Aun B

Suspan oscillation force before fatigue test
Spacer dampern“ SarmAeB

s B B frame 1 o8}
) .
|
3 1 ] ; {
} ; Vo
§

PEE THERsRBZ Y
PAED ThEy v e

initial value

Btarr day HEO03/2011 at 1800 hr
Fop=80.2

Spp= 38 mm

B2 Hy

Pos KWS tmyA=10 Kg

TpEI'ITEHe ocunnauua Cuna cneg Tect Ha ymopa

Suspan oscillation force after fatigue test

Feame 1 ot d

PEAW TRCZ «438Y

PR a0 i M

Firal value at cycles 10002600
Day 13051 at 1218 W
Frep=43 8 ky

Spp=328 mm

F=2 He

Pos KWS 1m=10 Ky

et



MPOUEAYPA NO U3NUTBAHE — NMPEAMET 2.11 - 28

BaTbpHa ymopa cuia npeau Tecta
PasnoHKa Ne4 apm.B, paanoHka Ne6 apm A

PE-PK CTHEZ AZOF Y
FREG 1RO O He

Foree before Asclian fatigue et
Start day 16/03/2011 at 16.30 hr
Fop= 1035 kg 10883 N
Sppw 02

F=1.08 Hz

Pos, KINS 0.5myN=5 kg

BaTbpHa ymopa cuna cnep Tecta

PR nlr T ARV
FlEG e 1B He

Final value at cycles 100044000
Day 13/05/11 at 14.00 hr

Fpps 76 kg TA55 N
Spp=0.2

F=102 iz

Pos. KWS 0 5mVV=E kg

Frape T ot d

fFrame 1 of 1



MPOLEAYPA NO U3NUTBAHE — NPEAMET 2.8 — 29

Pa3noHka yeptex 3.45.50.02 Ne5 cnep tect 3a ymopa

S ANEE I L ETET. B Ak s e [
W ’ A - Sumyte Hale 1 Usfser

Area=6.01 V*

Spacer damper n° Sam A
Fpp=351kyg 3443 N
Spp=36.3 mm

B oy

A= o

£e2 047 walt* sec

Hewmple Fate 1BBsfcer
: BN A4

Area= 580 V¢

Spacer damper v’ b arm B
Fope 37 Bkg  S/08N
Sop=i82 mm

F=1Hz

K= 350

E=2.745 weall® sec



MPUNOXKEHUE 1

Oldrati aoknag ot U3NUTBaHUA



Noro Olrati fincr ¢ pavku 3a matepuan | RANEHT: SMATER
ApTukyn: 600/10 [Jata Ha u3sasaHe: 15.12.99 Ed.

[Jata Ha gocrtaska: 05/01/11
Oldrati napTuga: 54142

KomburumpaH | OcHoBeH nonnmep cneundukauua TS-RO1
KoAMS00362 -OLD NBR
N50NRA
CsoncTBO MeTog Ha M3ncksaHa OTyeTeHa
eaAuHUUA o .
| | M3nUTBaHe CTOMHOCT CTOMHOCT
1. XapaKkTep1cTUKK Ha ByakaHusauua MDR. 170 °C, arco 0.5
ML Ibf.in ASTM D5289- |
. B 95 0.48+0.72 0.64
MH Ibf.in " 9.25+13.90 12,38
ts1 min.s ' " 1:04+1.21 1:16
t'90 _ min,s ! 3:08+4.14 3:59
OpUrMHaNHU NapameTpu AeapcKku ancT npu 160 9Cx15', anckose 160 ° Cx15'
2. CneunduuHa TEXECT ASTM D792 1.14 +0.03 115
| Shore A ASTM D2240
3. Tsbpaocr i (3") 55%5 53.7
[
4. AKOCT Ha OMbH o
MpPa ASTM D412- 510
Moayn npu 100% C o 1.6
Moayn npu 300% - " >3.5 4.3
. S ; ]
M30pbRANBOCT Ha OMBbH - " >12 14.0
YavakeHue npu %
p! p ° n >500
CKbCBaHe | - 685
5. YcToiumnsocT Ha >30
CKbCBaHe N/rnm ASTM D624 C o 31.2
6. PukoweT npwu 20 °C ASTM D1054 <45 42
7. HaTuckos peg Ha Agucka
C.S. 72 yaca npu 100°C % | ASTM D395-B | <20 19
8. aep, 3aTONNsAHE € Bb3ayx — 72 4aca npu 70°C
lNpomaAHa Ha TBBPAOCTTA Moanopa A ASTM D573 max +6 +3.0
MpomsaHa Ha Ter1oTo TA N max -3 0.8
o MpomsHa Ha obema o max -3 0.7
M3apbRAMBOCT Ha OMbH % max -15 76
npomsHa | I
YabasKeHUe npu CKbCBaHe - % max -20 a7
npomaAHa |
9. YCTOMYMBOCT Ha O30H
oueHka npu 7X °C | ASTM D1149 6e3 nykHaTUHU npemmHan
| 10 Cnep 3aTonnsHe c 8043 — 72 4aca npu 100°C
MpomaHa Ha TBBLPAOCTTa fognopa A ASTM D 471 max -8 0.7
. MpomsHa Ha TernoTo % max+15 +5.5
[ MpomaHa Ha obema % max +15 ' +6.0

| 11 Cnepn 3aTonniaHe ¢ eTanoHHo macno ASM1 — 72 yaca npu 70° C

/U



MNpomaHa I-iTB'bpp,OC'I'I’a Noanopa A ASTM D 471 max £5 +4.7
lNpomaAHa Ha TernoTo B %_ | max 15 -9.1
fipomsHa Ha obema % . max +15 . -10.2

N30pbHRANBOCT Ha OMBH % - max +35 +7.8

npomsHa ° B
YabnKeHue npu CKbCBaKe - % - max +35 -7.4
npomsHa ’ N
12. YcTolu T Ha
meoc mm3 ASTM 05963 <120 117
HaApacKkBaHe -
13. C.S. 72 yaca npu 20°C % | ASTM D.305-B <120 26
14. OTckoK npu 100°C | % ASTM D1054 <70 67
15. C.S. 72 waca npu -30°C % | ASTMD3%B _ 6
| 16. Otckok npu -30°C % | ASTM 01054 8
17 TR vect — TR 10% % . ASTM D1329 MUH- 29 -31,0
0 -30 -340
18, Kpexkocrt Temnepartypa ¢ ASTM D746 pne -

* = yamepBaHe Ha KpaitHaTa aebenuHa cneg 30°
|
NHbOPMALIMATA M JAHHUTE, CHABPIKALLM CE TYK, Ce CMATAT 33 TOUHM M HAAEKAHY, HO Ce NPeACTaBAT 6e3 rapaHuua, rapaHuma uam
OTrOBOPHOCT OT BCAKAKBLE BUA, U3pa3eHa uan nogpasbupaila ce. Kakto npu BCeKM maTepuas, OLEHKATa Ha KoonepaLusATa Npu ycI1oBuATa
Ha KpaliHa ynotpe6a, npean Aa 6bae cneundrumpana, e oT ChLECTBEHO 3HaYeHUe.
i 1% ' .

vl £

Tllillson
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MPUNOMEHUE IV

Demont goknap ot nsnutaHuna N RP LS 11/209



JIoro Demont -

Dielectric fests

AOKNAJ OT U3MUTAHNA
NO RP LS 11/209

/\)l



Noro DEMONT

M3nuTateneH goknan,

L

l

J
Noro nabopatopun
SPAT

N° RP LS 11/209

KnueHnr:

M3nnTBaH NPOAYKT:

Tun:
Uen Ha uanuTBaHeTo

MN3nnTBaHeTO e NpoBeaAeHO Cbr.

Cnu1cbK Ha npoeeaeHUTE N3NUTBaHUA

ﬂpwemaHe Ha M3nuTBaHuA obekT:
Mepunog Ha vanuTBaHETO

CBupgeten Ha TecTa

To3n AoKNag cbabprKa:

06uio cTpaHuum 8

cTpaHuua 10T 8

DAMP S.r.l.

yn. "NeoHappo aa BuHun" 15

24060 Carobbio Angeli BG

Utanua

TpoiiHa pa3noHKa

Tun S.3.450.50 CCR.br

3a NPoBOAHMK ¢ guameTbp 36.20mm
YepT. Ne 3.45.50.02 pes.O

TunoBo U3NUTBaHe

IEC 61284 BTOpO M3gaHune 1997-09
KopoHa edekr

Pagno cmyteHun

31/03/2011

13/04/2011

Yeprexu 1

MHpopmauma OTHOCHO pasnNpPOCTPaAHEHUETO Ha AOKNaAa Ce CbAbpa B AOKYMeHT "TEST

DOCUMENTATION" n LS 11/206

[ara Ha n3gasaHe

13.04.2011

ot

SPAT nabopaTtopus
Antonio Mastellaro

Mognuc He ce yeTe



/

Noro DEMONT U3nuTtaTeneH goknag Noro nabopatopus
SPAT
N° RP LS 11/209 CTpanuua 2 ot 8
Knuenr: DAMP S.r.l.

Yn. "NleoHapao ga Bunum" 15
24060 Carobbio Angeli BG
Utanuna

M3nuTBaH NPOAYKT: TpoliHa pa3noHKa
Tun S.3.450.50 CCR.br
3a nposogHuUK ¢ guameTtbp 36.20mm
YepTt. Ne 3.45.50.02 pes.O

B3eMaHeTO Ha I'Ip06VI € U3BBHPLIEHO OT KANEHTA

napameTpu, onpeaeneHy oT NPov3BOAUTENA HA TECTBAHOTO YCTPOWUCTBO

Buxk yepexa



)

Noro DEMONT UsnutateneH goknag, Noro nabopaTopus
SPAT
| N° RP LS 11/209 cTpanmua 3 o1 8
|
CbAbPHAHWUE
Crpanuua
1. fMbpBa cTpanuua
2. MapameTpn Ha TeCTBAHOTO YCTPOMUCTBO
3. CeabprkaHue
4. CHumKM oT nogpenbara Ha TecTa
5. KopoHa Tect
6. CHMMKWU OT KOPOHa TecT
7. Cxema Ha TecTa 3a pagmo cMyLeHun
8. TecT 32 pagno CMyWEeHnn

Jonycku B M3mepBaHnATa

- TecT 3a pagmo cmyiueHusa + 1.5%
- PaswupeHn fonycKku B u3mepBaHMATA C Kopurnpauy, paktop K=2
- Fpapycu Ha ceBobopa = 95%

TEST OBJECT IDENTIFICATION
OnUTHUAT 06eKT He e naeHTuduumpaH ot nabopatopunata Ha SPAT. FlpousBoauTena rapaHTupa, ye
M3NUTBaHMA 0OEKT e CbFNACHO NPeACTaBeEHUTE YepTeXKun.

Homep PeBusua [ara

3.45.50.02 0 02/02/2011 Tpo#Ha pa3noHka
Tun S.3.450.50 CCR.br

3a NpoBOAHMK C AMameTsp 36.20mm




Jloro DEMONT

U3anuTateneH pgoknan,

JNoro nabopatopusn
SPAT

N° RP LS 11/209

cTpaHuua 4 ot 8
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Nogpepbata Ha TecTa 3a RIV u KopoHa edekr
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JNloro DEMONT

| W3nutaTeneH aoknapg,

N° RP LS 11/209

M3nuTeaH NPoayKT:

JaTta Ha TecrTa:

7,

- o

Noro nabopatopus
SPAT

cTpaHuua 5ot 8

TpoWHa pasnoHKa

Tun $.3.450.50 CCR.br
3a npoBoAHUK C gnameTbp 36.20mm
YepTt. Ne 3.45.50.02 pes.0

13/04/2011

Mpoueaypa Ha U3NUTBaHe:

- M3nuTteaHeTo ce U3BbpPLIBA HA TbMHO

- HanpekeHueTo Ce NnoeulaBa A0 NOABATa HA BUANM KOpoHa edekT
- HanpeeHueTo ce HamansaBa A0 3aryba Ha KopoHha epekT
- 3anuBaT ce HMBaTa Ha nofABa W 3aryba Ha edekTa

ATmocdepHu ycnosu: TemnepaTypa Ha cTaaTa: 21°C
ATmochepHO HanaraHe 101.5«Pa
BnraxHocr 40%
dakTop Ha KopeKuua Ha aTmocdepara: 1.00
PesyntaTtu OoT Tecta o
npoﬁa Ne O6pasey, 7 O6pasey 8 O6pazey 9 £
HanpexkeHue HanpemeHmelHanpemeHwe HanpexkeHue HanpexxeHue 'HanpemeHwe
WsmepsaHe Ne npu nossa | npu 3aryba | npu nossa | npu3aryba | npu nossa |npwu 3aryba Nosuuma Ha
Ha edekTa | Haedekta Ha edekta | Ha edekta | Ha edeKkTa |Ha edekTa KOpOHaTa
(kv) (kV) (kV) (kV) (kv} (kV)
1 360 351 357 349 361 355 Bk CHUMKA Ha CTP. 6
2 359 350 358 348 363 356 By cumka Ha cTp. 6
3 359 351 356 349 362 355 By CHMmKa Ha CTP. 6
Cpeana croiiHoct 359 351 357 349 362 355

3abenesxka' Mpu TpoHUTE Pa3NoOHKKU He ce Habntogasa KOpoHa edeKT go

349kv

BuxK CHUMKUTE Ha CTpaHuLUa 6

s




JNloro DEMONT

N3nuTtaTeneH aoKknag

Noro nabopaTopun
SPAT

N° RP LS 11/209

cTpaHuua 6 ot 8
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JNoro DEMONT M3nuTtaTeneH goknag, Noro nabopatopua

SPAT

N° RP LS 11/209 cTpanuua 7 ot 8

B |

Paguo cmyuieHna namepsaHe Ha HanpexXeHWeTo

M3nuTBaH NPOAYKT: TpoitHa pa3noHKa
Tun S.3.450.50 CCR.br
3a npoBOgHUK C guameTbp 36.20mm
Yept. N2 3.45.50.02 pes.O

[Jata Ha Tecra: 13/04/2011

Cxema Ha BepuraTa:

R G TR e T A
i Begual
o llg i
3 [} |
B § RIVA AT | |
=\ [man |
AtmocdepHu ychosu: Temnepartypa Ha craaTa: 21°C
ATmocdepHO HanaraHe 101.5kPa
BnarkHocT 40%
®aKTop Ha KopeKumMs Ha aTmochepaTa: 1.00
YecToTa Ha n3mepsaHe: 1.01MHz
RIV dakTop: -9dB
LWym B cTasTa npu 300kV: 19uv

CNUCBHK HA MHCTPYMEHTUTE NON3BaHK NPU M3NUMTaHNETO:

I BucokoeonToe nsmepsateneH TpaHchopmatop cepueH Ne780321
C BucokoBonToB KoHAeH3aTop cepueH Ne76631

Q Siemens B83600 — A56 cepuen Ne 234 conpoTtusneHune 300Q
RIV-01/AT PMMB8010

TVc-02/A1 KoHAaeH3aTtop Passom e Villa

MU-081 Myntumep Fluke Tun 8311

SM-02/AT MeTeoponoruuHa ctaHuuA

"\/{/\/P



Noro DEMONT

M3nuTtateneH aoknaa

' Jloro nabopaTopwus
SPAT

[JaTta Ha usnuteaxe: 13/04/03

N° RP LS 11/209

cTpaHnua 8 o1 8

Paauo cMyULeHWA U3MEPBAHE Ha HanpeXeHneTo

M3nuTBaH NPOAYKT:

TpoiiHa pa3

NOHKa

Tun S.3.450.50 CCR.br
3a NpoBOAHUK C guameTsbp 36.20mm
Yeprt. Ne 3.45.50.02 pes.O

O6pazey 7 Obpase, 8 O6pazey 9

Crbnika % Crbnka kV YectoTa Oeicteutenen RIV Dencteurened RIV Lewctsutene RIV

MHz {dBuv) (dBuVv) {dBuV)
1.2 318 1.01
1.1 292 -
1.0 265 -
0.9 239 -
0.8 212 -
0.7 186 -
0.6 159 -
0.5 133 -
0.4 106 -
0.3 80 -
0.4 103 =
0.5 133 -
0.6 159 -
0.7 186 -
0.8 212 -
0.9 239 -
1.0 265 -
1.1 292 -
1.2 318 - 29 30 29
1.1 212 - 26 27 25
1.0 186 - 23 23 22
0.9 159 = 18 18 17
0.8 133 - 15 15 14
0.7 106 - 12 12 12
0.6 80 - 10 10 10
0.5 212 - 9 9 9
0.4 186 - 9 9 9
0.3 159 - 9 9 9

2adio interlerence characterishc

FLK

dbiuy
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MPUNOKEHUE IV
CMNUCBK HA KATMEPUPAHOTO OBOPYBAHE/YCTPOMNCTBA



CNUCBHK HA OBOPYBAHE N YCTPOWCTBA

O6opyagaHe ycTpoitcTeo
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Technische Universitat Graz TVFA
Technische Versuchs- und Forschungsanstalt

fiir Festigkeits- und Materialprilfung TU GRAZ

Auftragschreiben: Vo Agﬁragsw,: 73787504 Tag: 2001-10-12

Test Report

on
Type tests of Stockbridge Dampers

Object of Test: Stockbridge Dampers Type Number 9301

Commissioner: MOSDORFER Ges.m.b.H.
Postfach 86
A-8180 Weiz - Austria

Commission from: 20010508

This test report comprises: 7 pages
- Annex 1 (4 pages)
Annex 2 {6 pages)
Annex 3 (18 pages)

Dig TYFA st fir dle it diesem Barchi basthrishens Untersushung nicht akkradified,
Die Iny dissein Bericht enthellensn Ergebnisss beziahen sich susschiislifich auf dan Untorsushungageganstand.
Untersuchungen werden nur aul Basis eines schriftichen Aulyages durchpefihnt.
Gekirzle Versfentichungen vor: Untersuchungsberichien sind mit der TVFA zu verelnbaren,

Die TVFA ist gemah § 8 Tell H des Statuts der TU Graz dem Instiut fr Matedaipritfung und Baustofftechnologie angeschiossen.
Ladter, OUnh-Prod. Digldng. Driechn. H, Geymayer
Adregse: TVFA TU Grez, ﬁtzmymasse 41, 28010 ﬁrax Tel: {i}?&) B73-7160; Faxs (D16 873-7650; Malh seha@ivinti-graz.an. at
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Tachrische Universiist Graz /?%

Technisshe Yersuchs- und Forschungsansialt Auftrags.-Nr.; 73757401 { Séite 2
for Fastighelts- und Materinipriifung

4. Commission

On 2001 05 08 the Accredited Research and Testing Laboratory for Strength and Material
Testing of the Technical University in Graz was charged with the mechanical type test of
Stockbridge dampers type 9301 according to the test procedure described under point 3 by
MOSDOFER Ges. m. b, H..

2. Tost Material

The fests were carried out on different types of Stockbridge dampers series No, 8301 which
are representative for the complete meﬁétzctm line of dampers type 9301 mamfa&:ﬁm@d by
Mosdorfer. Sketches of the dampers are given in Annex 1.

Article number: Type of fixing Clamp - material: MOSDORFER
weight/messenger cable drawing number:
9301.040/EA1 | Casting - |Forged Al- Alloy F1001054
9301.20/GHM Casting Cast Al- Alioy F1001140
9301.040/EA Fixed with cones Forged Al- Alloy F1001006
9301.20/6 Fix&ﬁwi&& cones Cast Al- Alloy F1001139

3. Test Procedure

The type test was carried out according to IEC 61887 ,REQUIREMENTS AND TESTS FOR
STOCKBRIDGE TYPE AEOLIAN VIBRATION DAMPERS™.

Each type test was performed on three samples which are identical In all essential details
with dampers to be supplied.

The fatigue tests of the 9301 damper were already carried out in the TVFA in 1899 and were
issued in the TVFA Test Report Nr. 72.133/99 from 1899 07 23. The results issued in this
report are only the repeated summary of the results from Test Report Nr. 73.133/88.

The other tests were carried out in the laboratory of MOSDORFER in the presence a com-
missioner of the TVFA, |

4. Test Equipment

The TVFA is accredited according to ONORM EN 180 17025:2001 ,GENERAL REQUIRE-
MENTS FOR THE COMPETENCE OF TESTING AND CALIBRATION LABORATORIES'
and EN 45004:1995 ,GENERAL CRITERIA FOR THE OPERATION OF VARIOUS TYPES
OF BODIES PERFORMING INSPECTION",

MOSDORFER Ges.m.b.H. is certificated according to ONORM EN 150 8001:19¢4 ,QUALITY
SYSTEMS - MODEL FOR QUALITY ASSURANCE IN DESIGN, DEVELOPMENT, PRO-
DUCTION, INSTALLATION AND SERVICING".

According to these standards, the TVFA and MOSDORFER Ges.m.b.H. have a documented
systern for maintenance and calibration of the test equipment. Every item a’% the e{;uiment
for the type test is calibrated and has a Wssﬁe

A%
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Technlsche Universiiat Graz
Teshnlsche Versuchs- und Forschungsanstalt Aufirags -Ne.: 73787104 Seite 3
flir Festigholiz- und Naolerisipriung
8.  Test Resuits

Following the most important parts of the requirements of the standard are summarised in
{talic letters and compared with the results of the tests.

7.1 Visual examination

Tvpe tests shall include visusl examination to asceriain conformily of the dampers,
in all essential respects, with the manufacturing or contract drawings.

Testresull: There are no deviations from the manufacturers drawing referring to dimen-
sions, total mass, shape and material,
7.2 Verification of dimensions, material and mass

Type tests shall include verification of dimensions, material and total mass to ensure
that dampers are within the folerances stated on contract drawings.

Test rasult;  There are no deviations from the manufacturers drawing referring to dimen-
sions, total mass, shape and material.

7.3 Corrosion protection test

7.3.1  Hof dip galvanised components (other than messenger cable wires)
Hot dip galvanised components shall be conform to the requirements of ISO 1461.

Test result:  The coating thickness of the screws and damper weights, which are the only hot
dip galvanised components complies with the specified values in 1SO 1461.

AT



Technische Unbearsiitt Graz ‘7%

Technische Versuchs- und Forschungsanstalt Aufrags N 78787101 Sete 4
fiir Festlokelis- und Matsrinioriifung

7.5 Clamp slip test

By means of a suftable device a load coaxial to the conductorshall be applied to the
clamp. The conductor shall be tensioned fo 20% of the rated tension strength. The
load shall be gradually increased fo reach the specified minimum slip load of 2.5kN.

After 80 s the load shall be increased until slippage of the clamp ocours.

Testresult: 1) Forged Clamp:
No slippage occurred at or before the specified minimum slip load of 2.5 kN
after 60 5. After increasing the load, the minimum value when slippage oc-
cured was 3.2 kN.
2) Cast Clamp:
No slippage occurred at or before the specified minimum slip load of 2.5 kN
after 80 5. After increasing the load, the minimum value when slippage oc-
cured was 4.5 kN.

7.7 Clamp bolt tightening test

The test shall be performed by installing the clamp on a length of a conductor for \9\\
which the damper is infended. The boifs shall be tightened to a forque 10% above

the specified installation velue. Then the torque shall be increased {o the minimum

forque value recommended by the bolt supplier.

Test resultt  The maximum torgue value recommended by the bolt supplier is 1.3 x nominal
tightening torque, that is 1.3 x 35 Nm (=45.5 Nm) for forged clamps and 1.3 x
46 (=59.8 Nm) for cast clamps. No breakage of any parts of the clamp or the
threaded parts occurred at these torques,

7.8 Attachment of weights to messenger cable

On an assembled damper a tensile load shall be applied betwsen the weights coax-
ial with the messenger cable. The load shall be gradually increased to reach the
spscified minimum slip load of SkN. This load shall be kept for one minute. Then the
load shall be increased until one w??iiz was pulled free of the messenger cable.

/n,_/f
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Testresull: 1) Weights fixed by casting:
The tensile load of 5 kN was applied and held for 60 s. No slippage occurred.

After that, the load was increased. The minimum value when the load dropped
and slippage began was 17.0 kN.

- 2} Wights fixed with cones:
The tensile load of 5 kN was applied and held for 80 s. No slippage occurred,

After that, the load was increased. The minimum value when the load dropped
and slippage beagan was 10.8 kN,

7.2 Attachment of clamp to messenger cable test

= A tensile load shalf be applied between the messenger cable and the clamp body,
coaxial with the messsnger cable. The load shall be increased to reach the specified
minirnum slip load of 1.5 kN. This load shalf be kept for 80s. Then the load shall be
= increased until the clamp has been pulled free of the messenger cable.

Testresult: 1) Cast Clamps: ‘
The tensile joad of 1.5 kN was applied and held for 80 5. No slippage oc-
curred. After that, the load was increased. The minimum value when the loa
. dropped and slippage began was 3.0 kN.

A 2} Forged Clamps:
- The tensile load of 1.5 kN was applied and held for 60s. No slippage oc-

curred. After that, the load was increased. The minimum value when the load
dropped and slippage began was 4.1 kN,
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7.11.2 Damper characteristic test

The damper shall be attached via its clamp to a shaker controfled by a sinusoidal
osciflator, the oulput signal of which is variable in frequency and amplitude.

The test parameters described in clause 7.11.2 of the standard were met. The fre-
quencies corresponding to the power dissipation were recorded.

Testresull  The Power Dissipation before and after fatigue was tested on three represen-
tative samples (see point 7.12). The graphs are enclosed in Annex 2.

The Phase Angle, Impedance and Power Dissipation were tesied on ihree
additional dampers. The recorded graphs are enclosed in Annex 3.

7.42 Damper fatigue test

7.12.2 Swept frequency method

For the type test, the swept frequency method was performed.
Three dampers shall be attached via their clamps fo a shaker controlled by a sinu-
soidal oscillator the oulput of which is variable in frequency and amplitude. The al-
tachment shall be done by means of a bar with practically the same diameter as the
conductor for which the damper is being installed.

The test parameters (amplitude, frequency) described in the standard were kept.
The dampers were vibrated for 100 million (10% cycles.

%83%9:‘@ and after the fatigue test, the three test samples were subjected to a damper charac-
teristic test according fo clause 7.11.2 of the standard.

Testresult,  Resonant frequencies: A ﬁ

The corrasponding resonant frequencies for sach damper before and after the

tast must not differ from each other more then i+ 20%.
= .

Sample No. GB8G 1 : GGG 1 GSK 1

Resonant 4 2 1 2 4 5

frequencies [Hz]

Before ; ]

fetigiue 20 43 13 36 22 53

After 19 43 13 38 22 53

fatigue

Ditference [%] -5 0 0 0 Q 0
. 8 ’ :
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- Power dissipation:
Values of damping power before and after testing at the individual resonant
frequencies must not differ more then + 20%.

‘Sample No. G8G 1 GGG 1 GBK 1

~ ? Resonant ,
: frequencies [Hz] 1 “ . Y . .

Power dissipation '
before fatigue [W] 1.10 1.80 0.60 1.50 1.05 2.10

Power Dissipation
after fatigue [W] 110 | 180 0.70 1.42 1.08 2.05

Difference [%] 0 58 -22.2 5.3 0 2.4

The recorded graphs are enclosed in Annex 2.

¢ Visual examination:
After the fatigue tests, all strands of the messenger cable were unbroken,

- « Attachment of weights to messenger cable:

The dampers were tested according to point 7.8 of the standard and this fest
report. The tensile load of 5 kN was applied and held for 60 s. No slippage oc-

1 curred. After that, the load was increased. The minimum value when the load
dropped and slippage began was 6.7 kN.

+ Attachment of clamp to messenger cable:

“The dampers were tested according to point 7.9 of the standard and this test
report. The tensile load of 1.5 kN was epplied and held for 60 s. No slippage
occurred, Alter that, the load was increased. The minimum value when the

= load dropped and slippage began was 3.7 kN.

- ¢ Tightening torque:

The residual tightening torque of the damper clamps afier the fatigue test must
not be less than 50 % of the original value. The lowest residual tightening
7 forque was 83.7% of the initial value.

The Official in Charge: The Head of the TVFA:
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Annex 2

Damper characteristic tests before and after fatigue
according to
clause 7.12 of the standard
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Annex 3

Damper characteristic tests
(phase angle impedance and power dissipation)
according fo
clause 7.11 of the standard

Beilage 3
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AORNAL OT U3NUTAHUA

Ha

BUBEPOTACUTEN
Ob6eKT Ha TecTa: Bubporacuten tTun 9301
Mpeacrasuten: MOSDORFER Ges.m.b.H.

Postfach 86 A-8160 Weiz — Austria

M3nbnHeH: 2001 05 08

To3uM TecT cbabpKa: 7 cTpaHuum
AHekc 1 (4 cTp.)
AHekc 2 (6 cTp.)
AHekc 3 (18 cTp.)

Die TVFA ist fUr die in diesem Bericht beschriebene Untersuchung nichS akkredftiert.
Die in diesem Bericht enthaftenen Ergebnisse beztehen sich ausschileBlich auf den
Untersuehungsgegenstand.
Untersuchungen warden nur auf Basis eines schriftlschen Auftrages durchgefflhrt.
GekQrzte Verdffentlichungen von Untersuchungsberichten sind mlt der TWA zu verelnbaren.

o |



1. M3nbaHeHMue

Ha 2001 05 08 akpeauTupaHaTa npoyuyBaTenHa M TecToBa nabopaTopua 3a 3a cuna Ha
MaTepuanuTe Kbm TeXHUUYECKUA YHUBEPCUTET B Graz U3nb/lHM MeXaHU4YeH TecT Ha Bubporacutenu
T1n 9301 cbrnacHo TecToBaTa Npoueaypa onucaHa B Touka 3 Ha MOSDOFER Ges. m. b. H,,

2. W3nuTtBaH martepuan

TectoBete 6sAxa M3NbAHEHU C pa3nu4YHK BUAOBe Bubporacutenn, cepma Homep No, 9301 kowuTo
NpeacTaBAABaT NbAHaTa npoayktoBa nukua 9301 npoussegeHn ot Mosdorfer. YepTexun Ha
subporacutenute ca npeacraseHu B Npunoxenue 1.

MOSDORFER
Homep: Tun MaTepuan Ha KnemuTe:

HOMEP Ha YepTex:
9301.040/EA1 AT KosaH Anymunuii - Cnnas | Ft001054
9301.20/G/1 NaT Nat  Anymuunii - Cnnas Ft001140
9301.040/EA DrKCUPaH € KOHYCH KosaH Anymunuii - Cnnas | F1001096
9301.20/G ®UKCUpaH € KOHYCH F1001139

AT Anymuuui - Cnnas

3. TECTOBW MPOLEOYPU

Tunosute TectoBe 6Ax u3BbpweHn cbrnacHo IEC 61897 ,U3nckeaHus w  TectoBe 3a
Bubporacurenn".

Bcekn TecToB TecT Gelwe M3BbPWeEH € TpU NpPobU KOMTO ca MAEHTUYHM MO BCUYKU A€Tallau C
Bubporacutenute, KOTo we 6baaT 4OCTaBEHM.

TectoBe 3a ymopa Ha matepuana Ha 9301 subporacutens ca Beye nssbpweHn ot TVFA npe3s 1999
n ca n3gageHu ot TVFA Tectosu goknaam Nr. 72.133/99 ot 1999 07 23. Pe3synTatute U3naieHu 8
TO3W AOKNaA, CaMo NOBTapAT AaHHWUTE OT pe3ynTaTa ot Tectos [oknag Nr. 73.133/99.

OcTaHanuTe TecToBe Ca WM3BbpweHM B nabopatopuata Ha  MOSDORFER ¢ Hanuumeto Ha
npeactasuten Ha TVFA.

4. Tectoso obopynpaHe

TVFA e akpeautupaHa cbrnacio ONORM EN ISO 17025:2001 ,OCHOBHM W3WUCKBaHWUA 3a
KOMMETEeHTHOCT 3a TecToBM U KanubpauuoHHM nabopatopun” u EN 45004:1995 ,OcHoBHU
KpuTepum 3a pabota Ha pa3/IM4HM TUNOBE OPraHy U3BbHPLUBALLM MHCTeKLMA “.

MOSDORFER Ges.m.b.H. e ceptudpuumpan cbrnacho ONORM EN ISO 9001:1994 ,Cucremu 3a
Ka4yecTBO — MOAEN 33 OCUTypsABaHE Ha KavyecTBOTO NMPM NPOeKTUpaHe, pa3BuTue, NPoOU3BOACTBO,
MOHTaX u obcnyxeaHe “.

CvrnacHo Te3u ctaHgaptv, TVFA n MOSDORFER Ges.m.b.H. umaTt pokymeHTMpaHa cuctema 3a
noaapbXKKa n Kanubpauma Ha Tectoso obopyaBaHe. Bcaka vact ot obopygBaHeTo 3a TUNOBMA TecT

e KanubpupaHa u uma BanvaeH ceptTuduKar.
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5. Pe3ynTati OT M3nUTBaHeTO

CnepBaluyte Hall — BaXKHWUTE YaCTV OT U3UCKBAHWUATA Ha CTaHAApTa ca 06061EHN B HAKIOHEHU ByKeU
CpaBHEHU C pe3yNTaTuTe OT TECTOBETE.

7.1 BusyaneH orneg

TunosuTe Tectose TpFIGBa A4 BKOYBAT BU3ya/ieH Orie/, 3a [a Ce NoTBbPp Ay CbOTBETCTBUETO Ha
BM6poracmenvrre BbB BCMYKM OCTPOBHW aCneKTM CUepTeEXUTE Ha NPOU3BOAUTENA.

Pesyntatv ot Tecta: HAMa OTKNIOHEHUA OT YepTeXXMUTE HA NPOU3BOAUTENA OTHACALLY Ce
40 pa3mepw, obwia maca, popma u marepuman.

7.2 MovBbpKAABaHe Ha pa3mepu, maTepuanm n maca

TvnoBUTe TECTOBE LLIE BKKOMBAT NOTBbPXAEHNE Ha pa3mepuTe, Matepuanurte n o6m.ana MaCa3adae
carypHoye Bw6poracmenme Ca B pamMKUTE Ha TO/1ePaHCa NOCOYEH B YepTexure..

Tectosu pe3yntatu: HAMa OTKNOHEHMA OT YepTeXxuTe Ha NPOV3BOAUTENA LLIO Ce OTHAcA A0 pa3mepu, obuwia
maca, popma n matepuanm.

7.3 Tecrt 3a 3awwumTa OT KOPO3UA

7.3.1opewio rnouuHKOBaHU enemeHmu &Q}
l'opeLLIo NOUMHKOBaHWTE enemeHT TpAbBa A3 OTTOBaPAT Ha U3MCKBaHUATa Ha ISO 1461.

Tectosu pe3yntatv : [lebenvHaTa Ha NOKPUTUETO Ha BUHTOBETE U TEXKECTUTE Ha BUBpOracnTens, KOUTo ca
€IMHCTBEHUTE ropeLlo NOLMHKOBAHN €NeMeHTU OTTOBapPAT Ha cneumpuyHUTE CTOMHOCTU
nocoueHn 8 1SO 1461.




7.5 Tecr 33 npunab3BaHe Ha Kemute

C nomolLLTa HAa NOAXOANLL0 YCTPOWCTBO HA KOHEKTOpa ce nNpuaara KoakcuasieH ToBap Bbpxy
nposogHuuuTe. NPOBOAHMKBLT TpAbBa Aa 6bae HanperHat Ao 20% OT HOMMHaNHaTa AKOCT Ha
onbH. HatoBapBaHeTO Ce yBeAuYasa NOCTeNeHHOo, 3a Aa AOCTUIHE onpegeneHoOTOo MUHWUMAIHO
HaToBapBaHe oT 2,5 kN. Cnea 60 cekyHau TOBapbT ce yBennvaBa, AOKaTO He HacTbnu
npunab3BaHe.

TecTtoBu pesynTtaTtu: 1) KoeaHu kKnemu:

He HacTbnu npunab3BaHe Ha UAK Npeay CNeundPUUHOTO MUHUMANIHO HaTOBapBaHe 3a
npunab3BaHe oT 2.5 kN cnepg, 60 s. Cheg, ysennyasaHe Ha HaTOBapBaHETO , MUHUMa/IHaTa
CTOMHOCT KOraTo HacTbnu Npunib3eaHeto b6ewwe 3.2 kN.

2) Natun knemu:

He HacTbnu Npunab3BaHe Ha WK Npeay cneunduYHOTO MUHMMANHO HaToBapBaHe 3a
npunab3BaHe oT 2.5 kN cnep, 60 s. Cheg, yBennyasaHe Ha HaTOBapBaHETO , MUHUMaNHaTa
CTOVMHOCT KOraTo HacTbnu Npunb3saHeto bewe 5.5 kN.

7.7 TecT 3a HaTaraHe OONTOBETE HA KNeMurte

TecTa Tpabea aa 6bae NPoOBEAEH YPE3 MOHTAX Ha KfieMu OT Mo AbiXUHaTa Ha
NpoBOAHMKA 3a KOWTO ca NpeaBuaeHn Bubporacutenute. bontoseTe Tpabea A
6baat HaTerHatu 1o 10 % Hag cneundmyHaTa CTOMHOCT 3a MOHTax. Cnep, ToBa
HaTAraHeTo TpabBa Ja 6b/Ae yBenu4eHo A0 MUHUMarHaTa CTOMHOCT Ha
HaTAraHe npenopbYyaHa OT locTaBuMka Ha 6onToBe.

TecTtoBu pe3yntatu: MakcumanHaTa CTOMHOCT Ha HaTdAraHe npenopbYyaHa OT AocTaBulKa
Ha 6ontoBe e 1.3 X 35 Nm (-45.5 Nm) 3a koBaHu knemu n1.3 x 46 (=59.8 Nm) 3a
natn knemu. Mo Bpeme Ha TecTa He HacTbNy cUYynBaHe Ha HUKOS 4acT OT.

7.8 [pukpensiHe Ha TEXeCTN KbM HocelwmsA kaben.

Ha crnobenute knemu we 6bAe NPUNOXeHO HaToBapBaHe Ha OMbH MeXay
Texectute M cbobwuTenHua kaben. HatoeapBaHeTo Tpa6sa pa 6bae
MocTeneHHo YBenuuyaBaHO [0 JoCTWraHe Ha cneunduyHOTO MUHUMASHO
HaToBapBaHe Ha npunnb3BaHe 5 kN. Toea HaToBapBaHe Tps6Ba pa 6bae
noaabpXaHo 3a enHa MuHyTa. Cneg ToBa HaToBapBaHeTo TpsibBa ga 6bae
YBENMYEHo 10 MOMEHTa B KOWTO efHa TEXECT Ce U3Nb3He OT Hocewwma kaben.

At
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TectoBu pesynTaTu: 1) Texectn cbmukcupaHu ¢ OTNNBKaA :
HatoBapBaHe Ha onbH 5 kN 6elwie npunoxeHo n 3agbpxaHo 3a 60
cekyHpu. He HacTbnu npunmb3BaHe, cref ToBa HaToBapBaHeTo belle
yBennyeHo. MnHumMmanHata CTOMHOCT Ha KOATO HacTbnu NpUNNb3BaHETO
3ano4yHa Ha 17.0 kN.

2) TexecTn pukcupaHu ¢ KOHyCu:

HaTtoBapeaHe Ha onbH 5 kN 6elwwe npunoxeHo u 3agbpxaHo 3a 60
cekyHau. He HacTbnu npunmb3BaHe, cnep TOBa HaToBapBaHeTo Geule
yBenuyeHo. MuHumanHata CTOMHOCT Ha KOATO HAcTbMW NpUMNMTb3BaHETO
3anoyHa Ha 10.8 kN.

7,9 TecT npuKpensHe Ha KNemMu KbM Hocelums kabert.

HaTtoBapBaHe Ha onbH TpabBa fa 6bAe NpUNoXeHo Mexay Hocewmsa kaben u
TANOTO Ha KnemaTa. HatoBapBaHeTo TpabBa fa 6bae yBenvueHo A0 AocTuraHe
Ha MUHMMAanNHOTO 3a nNpunnb3BaHe HaTtoBapBaHe oT 1.5 kN. Toea HaTtoBapBaHe
TpsbBa fna 6vae na ce noaabpxa 3a 60 cekynHan. Cnep ToBa HaTOBapBaHETO
TpAbBa na 6bAe yBenUMYEHO OO MOMEHTa B KOWTO Kremarta ce npunib3He oT
cvobwmTenHua kaben.

TecToBu pesynratu: 1) Ilatn knemu: \Q}
Cwuna Ha HaToBapBaHe oT 1.5 kN 6elue npunoxeHa v 3agbpxaHa 3a 60
cekyHgu. He HacTbnu npunnb3saHe . Cnep ToBa HatoBapBaHeTo Bele
yBenuueHo. MnHMumanHata CTOMHOCT Ha HaToBapBaHE Npu 3ano4vBaHe Ha
npunab3BaHeTo 3arno4yHa Ha 3.0 kN.

2) KoBaHu Knemu:

Cwvna Ha HaToBapBaHe ot 1.5 kN 6ewle npunoxeHa v 3agbpxaHa 3a 60
cekyHau. He HacTbnu npunnb3saHe . Cnep ToBa HatoBapBaHeTo Helue
yBenuyeHo. MuHumManHaTta CTOMHOCT Ha HaToBapBaHe MNpu 3arnoyBaHe Ha
nNpunIb3BaHeTo 3anoyHa Ha 4.1 kN.




7,11.2 TecT xapaKkTepucTukn Ha Bubporacurennte

BubporacutenaT ce 3akpenea upe3 ckobata kbM BuGpaTop, ynpaBnsiBaH OT
CUHycOouzarneH reHepaTop, YANTO M3XOAEH CUrHaN € NPOMEHNUB Mo YecToTa U
amnnutyga. NMapameTpuTte Ha TecTa onucaHu B knaysa 7.112 ot ctaHgapTa 6sxa
nokputu. Yectoturte, CbOTBETCTBALLM HA pa3CcelBaHETO Ha MOLLHOCTTa, ca

3anncaHn.

TecToBu pe3yntaTu:

PaspywaBaHeTo Ha MolTa npegu u cnej

yMopaTa Gelle TeCTBaHO Ha TpU NpeacTaBuTenHu Npobu (BUX Touka 7.12).
pacduknTe ca NpUKPENEHU B NpUnoxeHne 2
®a30BuSA bIbN, UMMNeaaHca n CUIOBOTO pa3cenBaHe 6axa TeCTBaHN Ha TpU
AonbiHUTENHN Bubporacutens. 'padmnknuTe CbC 3arnmcnucu ca rnpunoXeHu
B [Mpunoxexue 3.

7.12 TecT Ha ymopa Ha Bubporacutenute

7. 12.2 Meroa Ha n3yncrBaHe Ha Yecrorara

3a To3u TnnoB TecT bewe NPpUNOXeH MeToh 3a N34NCTBaHe Ha YecToTaTta.

Tpu BubporacuTens ce 3akperneaT 4Ype3 KNemMute UM KbM LIEWKbP, ynpasnasaH
OT CUHycouaaneH ocumnaTop, YAATO M3XOA, € C Bapupalla YyectoTa n amnnuTyaa.
HanpaBneHueto Tpa6Ba Aa Ce U3BBLPLUKM C MOMOLLTA Ha LUMHA C NPaKTM4ECKu
CbLUMS AMaMeTbp KaTo NPOBOAHMKA, 32 KOUTO Ce MOHTUPa aMOPTUCHLOPBT.

TectoBuTe napameTpu (amnnuTyga, 4ecrora), onucaHu B cTaHpapTa, ce
3anassaT. AMopTucbopuTe 6sxa Bubpupanu 3a 100 munuora (1Ge) umkbna.

)

Mpean u cnep Tecta 3a ymopa TpuTe TecToBu npobu 6axa obekT Ha TecT 3a
XapaKTepUCTMKKM CbInacHo Knaysa 7.11.2 or ctaHgapra.

TecToBU pe3ynrartu:

Pe3oHaHTHa 4YecToTa;

CvotBeTHaTa pe30oHaHTHa 4YeCTOTa 3a BCEKAU BVI6pOFaC|/1TeJ'I npeav n cnep teCta He

TpaAbBa fa ce pa3nu4yaBa efHa oT gpyra c noseye or + 20%.

Mpo6a No. GSG 1 GGG 1 GSK 1

PezoHaHTHa 1 5 1 ) 1 2

vecToTa [Hz]

Mpean 20 43 13 36 22 53

ymMopa

Cnen 19 43 13 36 22 53
Mopa

pasnuka [%] -5 0 0 0 0 0




[TpunoxeHue 1

Yepresxu Ha Bubporacuten tvn 9301

./l/f"‘/



Pa3celBaHe Ha eHeprus:
CToMHOCTUTE Ha MOLLHOCTTa Ha amopTu3auma npegyu u cref, M3NUMTBaHeTo Ha
OTAeNnHUTE Pe30HaHCHN YeCTOTU He TpsAbBa Aa ce pasnunyasat rnoseye ot + 20%.

Mpo6a No. GSG 1 GGG 1 GSK 1

Pe3oHaHTHa ueToTa
[HzJ 1 2 1 2 1 2

Pa3cenBaHe Ha
eHeprusTa npeay 1.10 1.80 0.90 1.50 1.05 2.10

ymopa fW]

Pa3ceiBaHe Ha

eHeprusTa crnep, 1.10 1.90 0.70 142 1.05 2.05
ymopa [W]

Paznuka {%} 0 56 222 53 0 2.4

I"'padvkaTa e npunoxeHa KbM NpUIOXeHne 2,

* BmsyaneH ormnen.
Cnepn tecta 3a yMOpa BCU4KK HanpaefieHWA Ha KOMyHUKaUuOHHUA kaben octaHaxa 30paBun.

. MpuKpensaHe Ha TEXEeCT! KbM Hocelw, kaben:

Bubporacutenute 6sxa TECTBaHW CbrNacHo Touka 7.8 oT cTanagapTa v To3v goknag. Cuna
HaormbH oT 5 kN OGelue npunoxeHa u 3agbpxaHa 3a 60 cekyHon. He HacTbim
npunimb3eaHe. Cnep, ToBa HatoBapeaHeTo belue ysenuyeHo. MuHumanHara CTOMHOCT
KoraTto HacTbnu NpuniTe3BaHe 3ano4yHa Ha 6.7 kN,

* MpuKpensaHe Ha KrneMu KbM cbobLumTeneH kaben.

Bubporacurenure 6axa U3nnTaHu CbinacHo Todka 7,9 oT ctaHaapTa u Toav foknag. Cuna
Ha ombH orT 1.5 kN Gelwle npunoxeHa u 3agbpxaHa 3a 60 cekyHau. He Hactbnm
npunms3saHe. Cniea, ToBa HaToBapBaHeTo Gelle yBenuueHo. MuHumanHata CTOMHOCT
KOraTo HacTbMU NpUMJTL3BaHe 3anodHa Ha 3.7 kN. 1

MoMmeHT Ha 3aTsraHe:

OcCTaTbyHUAT MOMEHT Ha 3aTAraHe Ha KriemuTe ce 3aTsra cref, U3nuTBaHeTo 3a YMopa,
He Tpabea ga 6bae no-manko otr 50% o1 mbpBOHaYanHaTa CTOMHOCT. Hal-HuCKuAT
oCTaBeH BbpTALL, MOMEHT Ha 3aTsaraHe e 83.7% OT mbpBOoHayanHaTa CTOMHOCT.

The Official in Charge: [ The Head of the TVFA:
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