KnuenT: SMATER

Noro Olrati JIucT € gaHHK 33 maTepual
ApTukyn: 600/10 [Jata Ha usgasaHe: 15.12.99 £d.1
[ata Ha gocraBka: 05/01/11
Oldrati naptnga: 54142
KombuHunpaH OcHoBeH nonumep cneumdukauma TS-RO1
KogMS00362 -OLD NBR
NSONRA
CsoticTBo MerTog Ha Wsnckaana OrueTeHa
eanHUUa o “
u3nuTBaHe CTONHOCT CTOUHOCT
1. XapaKTepucTvkin Ha ByakaHusaumua MDR. 170 °C, arco 0.5
ML Ibf.in ASTM D5289-
| | 95 0.48+0.72 0.64
|
MH Ibf.in " 9.25+13.90 12,38
tsi min.s " 1:04+1.21 1:16
t'90 min,s ! 3:08+4.14 3:59
OpU1rMHanHu napamerpu neapcku et npy 160 °Cx15', auckose 160 °Cx15'
2. CneumduyHa TexxecTt ASTM D792 1.14 +0.03 1,15
Shore A ASTM D2240
3. TebpaocT (3" 5515 53.7
4. AKOCT Ha ONbH
| MPa ASTM D412- 510
Mogyn npn 100% I C ' 16
Mogayn npu 300% - " >3.5 4.3
A3apbAMBOCT Ha OMbH - o >12 14.0
YavmKkeHve npu 9
i} p % " 5500
CKbCBaHe 685
5. YcTOM4UnBOCT Ha >30
CKbCBaHe N/rnm ASTM D624 C 31.2
0,
6. Pukower npu 20 °C ASTM D1054 <45 42
7. Hatnckos pea Ha AWcKa
CS. 72 yaca npu 100°C | % ASTM D395-B <20 19
8. Cneg 3atonnsHe ¢ 8b34yx —72 vaca npu 70° C
MNpomaHa Ha TBBPAOCTTA Noanopa A ASTM D573 max +6 +3.0
NMpomaHa Ha TernoTo % max -3 0.8
Mpomsana Ha obema 9% max -3 .0.7
N3apbIMBoCT Ha ONBH % max -15 76
npomsAHa
YabmKreHue npu ckbesaHe - % max -20 47
npomAHa
9. YCTONYMBOCT Ha 030H
oueHKa npu 7X °C ASTM D1149 6e3 nyKHaTHHU npemnHan
10 Cnep 3aTonsiaHe ¢ Boga — 72 yaca npy 100° C
lNpomAaHa Ha TBBPAOCTTA Moanopa A ASTM D 471 max -8 07
lpomana Ha TernoTo 9% max 415 +5.5
MpomaHa Ha obema 9% max +15 +6.0

11 Cnep 3aTonasHe ¢ eTasoHHo mMacno ASM1 —72 vaca npu 70° C
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| MNpomaHa Ha TELPAOCTTA Nognopa A ASTM D 471 max 45 +4.7
fIpomsaAHa Wa TernoTo % max £15 -9.1
MpomaHa Ha obema 9% max 15 -10.2
N3apbAKANBOCT HA OMbH % - max 35 +7.8
npomsHa | °
YabaKeHne npu ckbeeaHe - % - max +35 -7.4
NpomMAHa °
. YcToiumeo
12 cTHa Mm3 ASTM 05963 <120 117
HagpacKksaHe
13. C.S. 72 uaca npu 20°C % ASTM D.305-B <120 9.6
14. OTcKoK npu 100°C % ASTM D1054 <70 67
15. C.S. 72 uaca npu -30°C % ASTM D335.8 6
o |
16. OTckok npu -30°C % ASTM 01054 8
17.TR Tecr — TR 10% % ASTM D1329 muH- 29 -31,0 ‘
oC - 30 -340
18, Kpexxocr Temnepatypa ASTM D746 i ‘
1
[

* = y3mepBaHe Ha KpaiHaTa gebenvHa cnep 30'

MHdOpMaUMATa M JaHHUTE, ChABPKALLY Ce TYK, Ce CMATAT 3a TOYHM W HAJEM/AHM, HO Ce npeacTasaT 6e3 rapaHuua, rapaHuna um
OTrOBOPHOCT OT BCAKAKLB BUA, U3PA3EHa MM NoAPa3bupalla ce. KakTo Mpu Bcexku MaTepuan, OUEHKaTa Ha KoonepauuATa Npu ycnosuaTa

3anunyeHo no ya. 36a, an.3 ot 300N
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NPUNOKEHUE IV

Demont aoknag ot nsnutanua N RP LS 11/209
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JIoro Demont

LOBORET GRS

SPAT

Dielectric fests

OOKNAL OT U3NUTAHWNA
N° RP LS 11/209




Noro DEMONT | U3nuTaTteneH poknag

Noro nabopatopun
SPAT

N° RP LS 11/209

KnueHT:

M3nuteaH NPOAYKT:

Tun:
Len Ha usnutTBaHeTo

N3nuTtBaHeTO e npoBeaeHo Cbr.

CnucbK Ha NpoBeaeHUTE N3NUTBaHNA

MpuemaHe Ha U3NUTBAHUA 06EKT:
Mepuog, Ha N3NUTBAHETO

Ceuaeten Ha Tecta

To3n goknag cbabpika:

O6uLo cTpaHuum 8

cTpanmua 1ot 8

DAMP S.r.l.

Yn. "NeoHapao aa Buxun" 15
24060 Carobbio Angeli BG
Utanusa

TpoWHa pa3noHKa

Tun S.3.450.50 CCR.br

3a NpPoBOAHUK C gnameThbp 36.20mm
Yepr. Ne 3.45.50.02 pes.O

Tunoso UsnNUTBaHe

|IEC 61284 BTOpO M3aaHme 1997-09
KopoHa edpekr

Paavo cmyLeHus

31/03/2011

13/04/2011

Yeptexu 1 £

Mndopmauma 0THOCHO pa3npocTpaHeHWETO Ha AO0KNAAA ce ChAbpXKa B JOKYMeHT "TEST

DOCUMENTATION" n LS 11/206

[aTta Ha nsgasaHe

13.04.2011

Ao

SPAT nabopatopus
Antonio Mastellaro

Mognuc He ce veTe
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Jloro DEMONT W3nutateneH aoknag -‘}'Ioro nabopaTtopus
SPAT

N° RP LS 11/209 cTpaHyLa 2 o7 8

KnuenT: DAMP S.r.l.
Yn. "NeoHapao aa BuHun" 15
24060 Carobbio Angeli BG
NTanua

Y3nuTBaH NpoayKT: TpoitHa pa3noHka
Tun S.3.450.50 CCR.br
3a NpoBOAHUK C AuameTbp 36.20mm
YepT. N2 3.45.50.02 pes.0

L/
’ B3EMaHeTo Ha NPo6u e U3BBLPLIEHO OT KAMEHTa

napamMmeTpn, onpeaeneHn oT NpomnsBoanTeNnAa Ha TeCTBaHOTO YCTPOVICTBO

Bu yeperka
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Jloro DEMONT

N3nuTtateneH goKknag,

Noro nabopartopus
SPAT

CbAbPHAHNE

CtpaHuua

1.

o N~

N° RP LS 11/209

cTpaHmua 3018

Mbpea cTpanHnua
MapameTpu Ha TECTBAaHOTO YCTPOWCTBO
CbabpKaHue
CHUMKM oT noapenbaTa Ha TecTa

KopoHa Tect

CHUMKU OT KOPOHa TecT
Cxema Ha TecTa 3a pagmo CMyLLLeHUA
TecT 33 paaAMo CMyLLEHUA

[onycku B uamepBaHuaTa

- Tecr 3a pagmo cmyweHna £ 1.5%
- PaswwupeHun AoNyCcKK B U3MepBaHUATA C Kopurupauy, paktop K=2

- Tpagycy Ha ceobopa = 95%

TEST OBJECT IDENTIFICATION

OnNuTHUAT 0BEKT He e naeHTuduunpaH ot nabopatopuata Ha SPAT. NpoussoguTensa rapaHTupa, ye

M3NUTBaHUA 0BEKT e CbracHo npegcrtaBeHuUTe YepTeXKun.

Homep

Pesunsus

Data

3.45.50.02

0

02/02/2011

TpoiiHa pasrnoHka
Tun S.3.450.50 CCR.br
3a NpoBOAHUK ¢ AnameTbp 36.20mm

-
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Jloro DEMONT U3nuTtateneH goKknag, Jloro nabopatopus
SPAT
N° RP LS 11/209 CTpanuua 4 ot 8

Moapenbata Ha Tecta 3a RIV u KopoHa edekt

-

AL

\




Nloro DEMONT N3nuTaTeneH noKknag, Noro na6opaTopus
SPAT
N°® RP LS 11/209 cTpanmua 5 o1 8
M3nuTBaH NPOAYKT: TpoitHa pa3noHka

Twun S.3.450.50 CCR.br
3a NpoBOAHUK C aMameTbp 36.20mm
Yept. Ne 3.45.50.02 pes.0

[JaTta Ha Tecra: 13/04/2011

Mpoueaypa Ha U3NUTBaHe:

f"m‘mt
- M3nuTBaHeTO ce M3BbPLWBA HAa TbMHO
- HanpexeHueTo ce NoBuLLIAaBa 40 NOABATA Ha BUAUM KOpPOHa edeKT
- HanpexeHueTo ce HamansBa Ao 3aryba Ha KOpoHa edexT
- 3anuBart ce HMBaTa Ha NOABa W 3aryba Ha edekTa
AtmocdepHm yciosu: TemnepaTtypa Ha craarTa: 21°C
ATmocdepHo HanaraHe 101.5kPa
BnaxkHocT 40%
daKkTop Ha KopeKkuus Ha aTmocdepara: 1.00
PesynTtaTu ot TecTa e @ -
Mpo6a Ne O6pasey, 7 O6pasey 8 O6paszen, 9 ‘
B R _HanpemeHwe HanpexxeHne HanpexeHue HanpexeHnue HanpexeHune HanpexeHue
npv nossa | npu 3saryba | npu nosasa | npu 3aryba | npu nosasa |npwu 3aryb6a Mo3uuma Ha
U3mepsaHe Ne
Ha edekTa | HaedekTa | Ha edekTa | Ha edekTa | Ha edekra |HaedekTa KOpoHaTa
(kV) (kv) (kv) {kv) (kv) [(kV)
1 360 351 357 349 361 355 Bik cHUMKa Ha CTP. 6
2 359 350 358 348 363 356 Biok cHumKa Ha CTP. 6
3 359 351 356 349 362 355 BUIK CHUMKa Ha CTp. 6
Cpeana croitHoct 359 351 357 349 362 355
3abenexka MNpu TpoHUTE Pa3nNoOHKK He ce Habnogasa KopoHa edekT Ao

349kV

BUXK CHUMKUTE Ha CTPaHMLa 6
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Noro DEMONT

N3nutaTteneH goknag, ’

Noro nabopatopus
SPAT

N° RP LS 11/209

cTpanuua 7 ot 8

Paano CMyLLIEHUA N3MEPBAHE Ha HaNPeXXeHneTo

TpoitHa pa3noHKa
Tun S.3.450.50 CCR.br

M3nnTeaH NPOAYKT:

3a NpoBOAHUK € guameTbp 36.20mm

YepT. Ne 3.45.50.02 pes.O
[aTta Ha TecTa: 13/04/2011

Cxema Ha Bepurara:

Powt Siretl

P

Ve Bedaii s ARy v pi g 1
e e &*‘ -

o 1 -

§ E
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H
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& o)
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g e B § ! i

T i i

ARHEVAY il }

. B W BNEY ¢

#T

en e

HHipast

ATmocdepHU ycnosu: TemnepaTypa Ha cTasTa:

ATmocepHO HanaraHe

BnaxkHocT
daKkTop Ha KopeKkuua Ha atmocdepaTa:
YecToTa Ha n3mepBaHe: 1.01MHz
RIV ¢akrop: -9dB
Wym B cTaaTa npu 300kV: 19uv

Cnu1cobK Ha WUHCTPYMEHTUTE NON3BAHU NPU N3NUTAHUETO!

21°C
101.5kPa
40%

1.00

I BucoxoBoNTOB M3MepBaTesieH TpaHchopmaTop cepuen Ne780321

C BucokosonToe KoHAeH3aTop cepreH Ne76631

Q Siemens B83600 — A56 cepueH Ne 234 conpotusnexue 300Q

RIV-01/AT PMM8010

TVc-02/A1 KoHAaeH3aTop Passom e Villa
MU-081 Myntumep Fluke Tun 8311
SM-02/AT MeTeoponoruuHa cTaHuusa

[
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i
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Noro DEMONT

M3nuTaTteneH goKnapg

Noro nabopartopusa
SPAT

NO RP LS 11/209

cTpannua 8078

Paguo cmyuieHna namepeaHe Ha HanpeXeHueto

AR

M3nuTBaH NPOAYKT: TpoWiHa pa3noHka \_
Tun S.3.450.50 CCR.br
3a NpoBOAHUK € agMameTbp 36.20mm
YepT. Ne 3.45.50.02 pes.0
[arta Ha uanuteade: 13/04/03
O6paszey, 7 O6pasen, 8 Obpasey 9
Crbnka % Ctbnka kV YectoTa [evicteutened RIV Devicrautened RIV [Oencreutened RIV
MHz (dBuV} (dBuv) (dBuV)
1.2 318 1.01
£ 1.1 292 -
ﬁ 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
™y 0.4 186 - 9 9 9
0.3 159 - 9 9 9
Hadio interleronog aeteristc
B, '
T
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NMPUNOXKEHUE IV
CMUCHK HA KAJIMBPUPAHOTO OBOPY/BAHE/YCTPONCTBA



CMUCBHK HA OBOPY/IBAHE 1 YCTPOMNCTBA

*  OBopyaBaHe ycTpou
pYAl yerp ‘MCTBO ik ‘___:<anv|6;)MDaHo_ e

Pt Lol bt wapiny

- Anen | B

PedepeHTHO
3a Tect

Zoel

ovrara |
Sl

AMDOR

R |
xﬁ{ﬁ&iﬁ”

METROCOM | 1496

AW Qﬁﬁﬁ&ﬁ o RTR ﬁam« s*'*s%%} 1 -

AN0SY | ogeEgr o | xT® | Demp A0S

g ‘i 9% Tamp AMTE BRI

e
Amds
AMD2S ZatAi2

28 cowes | e02% | Demp

o v B SRR

Zubsean | awgps | sarer | 04 | Dew AREES sERAIE
Totigua beat | b

SROTEI

[ Tarque wench | AMHT1 | D55668

F37

| L AmOT
| resstaos | AT




s

VAO *Q@

| Technische Umvarsztéi Graz ' )/]\LJ TVFA
 Technische Versuchs- und Fomahsngsansmit

_fiir Festigkeits- und Materialprifung S T U G R AZ

| &aﬁrag&é?z%emém vomn: AutragsNe: 73, ygyggg Tag: 2001-10-12

Test Repart

Type tests of Sisaic%mcfge i?ampe?s

 Object of Test: Sicck%mdge Dampers Type Number 9301

Commissioner: MOSDORFER Ges.m.b.H.
Postfach 86
A-8160 Weiz - Austria

Commission from: 2001 05 08

This test report comprises: 7 pages
Annex 1 {4 pages)
Annex 2 {8 pages)
Annex 3 (18 pages)

Die TVFA st fir die In diesem Bedcht beschrisbens Untarsuchung nicht alkkreditien,
Die In dissers Berdeht enthaltensn Ergabnisss bexiahan sich susschiisRiich auf den ﬁntemuchangsg&gens&aw
Untersuchungen werdan nur auf Basis elnes schiftlichen Aufifages durchgefithit.
Gekiirzté Versifentlichungen von ﬁzﬁem&aha&g&b&r&&:&a siﬁd wmilf dor TVFA 21 %?&Mbare';

Dis TVEA ist gemaih § & Tell H des $ta£n§s der 11 Graz dem Insthut for Materaiprifung und Baustaf&achm!ogie angeschiosssn.

Lelter OUniv.Frd, Dipling. Drtechn H, Geymayer

- Adresss: TVFA TU Graz, $§femaysgassa $1, 48010 Grai; Tel: {ssw} 3?3~?%§0 Fax: (0316) 873-7650; Maib sekt@wfa Hi-grER.a0. ai
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Tecknisaha Varsuchs- und Fmschungaaasia& Auftrags.-Nr.; ?3}?5?1&% _ : Seite 2
: for ?&sﬁgkeits ung mmﬁpm&mg e yr
1. Commission - R ! JT /

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 8301 according to the test procedare described under point 3 by
MQS%”JC}?‘ER Ges.m. b H..

2. Test i‘ﬁateriai

The ies%s wereg z:amed out on di?f&mn’i types of Stockbridge dampers series No, 8301 which
" are representative for the mm;z%eée meéuct;on line of dampers {*ype 9301 manufactured by
Masdeffar S%(&tcms of the eiam;:}ars are gwm in Annex 1.

Aﬁ;ﬁ%@ nambar: Type of fixing Clamp - material %\&{}SQ(}RF&’R

1 - weight/messenger cable : | drawing number.
9301.040/EA1  |Casting Forged Al Alloy F1001054
9301.20/GH  |Casting Cast Al- Alloy F1001140
9301.040/EA | Fixed with cones Forged A Alloy F1001096
9301.20/6 | Fixed with cones Cast Al- Alloy F1001139

3. Test ?rosedafé

The type test W&ﬁ carried out according to IEC 61837 R&QU%RE&&EMT&; AND TESTS FOR
STOCKBRIDGE TYPE AEOLIAN VIBRATION DAMPERS".

Each type test was parfarmsé on three samgﬁes which are zciéﬁzzcai in all es&eniza% ci&tazf
with dampers to be supplied.

The faﬁgue tests of the 8301 damper were airaaﬁy safried out inthe TVFA In 199@ &%‘i{f were
issued in the TVFA Test Report Nr. 72.133/99 from 1989 07 23. The resuits issued in this
report are only the repeated summary of the results from Test Report Nr. 73.133/09. =

The other tests were carried out in the iaberatmy of MOSDORFER in the i:s‘asam:a a com-
missioner of the TVFA.

4. Test Equipment

The TVFA is accredited according to ONORM EN 150 17025:2001 ,GENERAL REQUIRE-
MENTS FOR THE COMPETENCE OF TESTING AND CALIBRATION LABORATORIES®
and EN 45004:1985 ,GENERAL CRITERIA FOR ’i‘HE OPERATION OF VARIOUS W?E.S
OF BODIES PERFORMING INSPECTION®. '

MOSDORFER Ges.m.b.H, is certificated according to ONORM EN ISC 9001: %94 QUA%&W
SYSTEMS - MODEL FOR QUALITY ASSURANCE IN DESIGN, DEVELOPMENT, PRO-
DUCTION, INSTALLATION AND SERVICING",

Asccording fo these standards, the TVFA and MC}S&QRFER Ges.m.b.H. have a documented
systemn for maintenance and calibration of the test equipment. Every item of the eqmpmeat
for gba %ygs testis calibrated af\jftgw** ‘W cettificate. ,

x
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Technische Universitat Graz
Technische Versuchs- und Forschungsanstait Aufirags -Nr. 73.757/01 Selte 3
flir Festigkeite- uryd Mastorialpritfung -
8. Test Results

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

Type tests shall include visusl examination to ascertain conformity of the dampers,
in alf essential respects, with the manufacturing or contract drawings.

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

Type tests shall include verification of dimensions, material and tolal mass fo ensure
that dampers are within ffze folerances stated on contract drawings.

Test rasu&: 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 _ Hot 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 1ISO 1461.
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7.5 Clamp sfip test

Technische Universitét Graz i T SRR
Technische Versuchs- und Porschungsanstalt Auftrags.-Nr.; 73.757/01 " s Seite 4

' fir Festigkelts- und Materialpriifung :
: 'lr7/ﬁ-“'\

By means of & suitable device a load coaxial to the conductorshall be applied to the

clamp. The conductor shall be tensioned to 20% of the rated fension strength. The

load shall be gradually increased to reech the specified minimum slip load of 2.5kN.
After 80 s the Joad shall be increased until slippage of the clamp occurs.

Testresult: 1) Forged Clamp: | . |
No slippage occurred at or before the specified minimum slip joad of 25 kN
after 60 . After increasing the load, the minimum value when slippage oc¢-
cured was 3.2 kN. f :

2) CastClamp: | ~

No slippage ocourred at or before the specified minimum slip load of 2.5 kN
after 60 s. After increasing the load, the minimum value when slippage oc-
cured was 4.5 kN. ST ﬁ

7.7 Clamp bolt tightening test

The test shall be performed by installing the clamp on a length of a conductor for
which the damper is intended. The bolts shall be tightened to a forque 10% above
the specified installation value. Then the forque shall be increased (o the minimum

torque value recommended by the boit supplier. f

<N

Test result: The maximum torque value remmmeaﬂeé 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 (=50.8 Nm) for cast clamps. No breakage of any parts of the clamp or the
i}%raadéd parts occurred a‘: these torques. :

7.8 Attachment of weights to messenger cable

On an assembled damper a tensile load shall be applied between the weights coax-
ial with the messenger cable. The load shall be gradually increased fo reach the

specified minimum ship load of 5kN. This load shall be kept for one minute. Then the
load shall be increased until one weight was pulled free of the messenger cable.

o



Technischs Universitht Graz s gl ,
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Testresult 1) Weights fixed by casimg , '
' The tensile load of 5 kN was appls@d and held for 80 s. No slippage occurred.
After that, the load was increased. The minimum va%ua when the load émg@&d
and slippage began was 17.0kN. '

2} Wights fixed with cones:
The tensile load of 5 kN was applied and held for 80 5. No slippage occurred,
After that, the load was increased. The minimum va%ue w&m &e !aad dropped
and slippage bagars was 10.8 kN. ; :

7.9 Aﬁa@hm& of stam‘;} fc mesaenger cable test

A tensile load shall z;e appfzed between the messenger sabfe &wd the clamp body,
coaxial with the messenger cable. The load shall be increased to reach the specified

" minimum slip load of 1.5 kN. This load shall be kept for 60s. Then the load shall be
increased until the clamp has been pulled free of the masaeager caéfa

Testresult: 1) Cast Clamps:

The iensile load of 1.5 kN was appized and heid fzar 60 5. No slippage oc-
curred, After that, the load was increased. The minimum vaiae when the load

dropped and siz;}page begannwas 3.0kN. e f
2} Forged Clamps: | &S

The tensile load of 1.5 ki\t was applied and held for 80 s. No sfippage oc-
currad. After that, the load was increased. The minimum value when the load

dropped and slippage began was 4.1 kN,
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~ 7.41.2 Damper aharasfeﬁ&tic%st ‘

Agﬁ{ag&«%@a;?&?&?fﬂ‘!

Selte 6

The damper shall be attached via its clamp to a shaker controlled by a ,sifms&fffaf
oscillator, the ouput signal of which is variable in frequency and ampiitude.

The test parameters described in clause 7.11.2 of the standard were met. The fre-

- quencies corresponding ta the power dissipation were recorded.

H

Testresultt The Power Dissipation before and after faiag&e was tested on three represen-
tative samples {see point 7.12). The gra;&%zs are enclosed in Annex 2.

The Phase Angls, Impedance and Pawaf Dissipation were tested on three
, ‘)x additional dampers. 'i‘i*aef recorded graphs are eacmsed in Annex 3.

"" ‘i' 42 Damper fa%iﬁlﬁa test

i ?’ 12.2 Swept fmqa:emy mez‘f;eé

For the type test, the swept frequency meiirmci was performed.

Three gampam shalt be attached via their clamps fo a shaker controlied &y a sinu-

soidal ascillator the oulput of which is variable in frequency and amplitude. ?“Iza at-

tachment shall be done by means of a bar with practically the same d:ameief as the
conductor for which the damper is being installed.

‘i‘he dampers were vibrated for 100 million (’i 0%) eycles.

The test parameters (amplitude, frequency) described in the siafadard wers kept,

Befors and after the fatigue fest, the three test sam;:%es were subjected to a damper charac-

<"y teristic test according to clause 7.11.2 of the standard.

|
Testresult: Resonant frequencies:

<)

The corresponding resonant freqa&mzm for each damper before and after the
test must not differ fmm eaeh e%har more ﬁzaﬁ + 20%.

Il Sample No. GSG1 GGG 1 GSK 1
Resonant 1 5 1 2 1 5
m frequencies fHz]
Before | o
- A 20 43 13 36 22 53
ARer 19 43 | 13 36 22 53
. fatigue ,
Difference [%] -5 0 0 0 0 o
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Annex 1

Sketches of the Stockbridge Dampers Type 9301

Beilage 1
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M.

Power éis&pat;an
Values of damping power before and aﬁ&r festing at the zm:izvidua% resonant
frequencies must not défar more then + 20%. ~

,- \ﬂ

GGG 1

Sample No. GSG 1 | oy
foquendestzg | 1| 2 | 1] 2] v 2
@ﬁ ?;%?ggf;g 110 | 180 | 080 | 150 | 105 | 240
§;§;’§£§§9§%@“ 140 | 180 | 070 | 142 [ 105 | 205
Diference(%] | 0 | 56 | 222 | 53 | o | 24

The Official in Charge:

Eng M, Payek

The r&ccrde& graphs are enclosed in Annex 2.

s Visual examination;
After the fatigue tests, all strands of the mssenges‘ cable were unbroken,

+ Aftachment of weights o messenger cable:

The dampers were tested according to point 7.8 of the standard and this test
report. The tensile load of 5 kN was applied and held for 60 s. No slippage oc-
curred. After that, the load was increased. The minifmum value when the load
dropped and slippage began was 6.7 kN.

e Aftachment of clamp fo messenger cable:

‘The dampers were fested according to point 7.9 of the standard and this test
- report. The tensile load of 1.5 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 3.7 kN. ,

+ Tightening torque:

The residual tightening torque of the damper clamps after the fatigue test must
not be less than 80 % of the original value. The lowest residual tightening
torque was 83.7% of the initial value,

The Head of the TVFA
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Damper characteristic tests before and after fatigue -

according to
clause 7.12 of the standard

Bellage 2
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Annex 3

Damper characteristic tests
(phasa angle,impedance and power dissipation)
according to
clause 7.11 of the st&ﬁdard
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JOKNAL OT U3NUTAHUA

Ha
BUBPOTACUTENT
ObeKT Ha TecTa: Bubporacuten tun 9301
Mpepcrasuten: MOSDORFER Ges.m.b.H.

Postfach 86 A-8160 Weiz — Austria

M3nbhHeH: 2001 05 08

To3un Tect cbAbpKa: 7 cTpaHnum
Anekc 1 (4 cTp.)
Anekc 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 durchgeffihrt.
GekQrzte Verdffentlichungen von Untersuchungsberichten sind mlt der TWA zu verelnbaren.
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1. M3nbaHeHune

Ha 2001 05 08 akpeguTWpaHaTa npoydBaTesHa M TecToBa nabopaTopua 3a 3a cuna Ha
maTtepuanuTe KbMm TexHudeckna yrmsepcuteT B Graz u3nbAHN MexaHuyeH TecT Ha Bubporacutenu
T1n 9301 cbraacHo TecToBaTa NpoLeAypa onucaHa B Touka 3 Ha MOSDOFER Ges. m. b. H,,

2. WU3nuTBaH martepman

TectoBeTe 6axa M3MbAHEHW C pa3AuyHKU Buaose Bubporacutenn, cepua Homep No, 9301 kouto
npeacTaBNABaT nNbnHaTa npogyktosa nuHua 9301 npowusseaeHn ot Mosdorfer. YepTtexun Ha
sBubporacuTenuTte ca npeacrasedu 8 fMpunoxenue 1.

MOSDORFER
Homep: Tun MaTtepuan Ha Knemure:

HOMeEp Ha YepTex:
9301.040/EA1 Nat KosaHn Anymuuuii - Cnnas | Ft001054
9301.20/G/1 iaT Nat AnymuHnii - Cnnas Ft001140
0301.040/EA DuKcupaH ¢ KOHYCH KosaH Anymuuuii - Cnnas | F1001096
9301.20/G duKcUpaH € KOHYCH F1001139

Jiat  AnymuHuit - Cnnas

3. TECTOBMW NMPOLEEAYPU

Tunosute TectoBe 68X u3BbpweHn cbinacHo IEC 61897 ,U3uckBaHuA wn  TecToBe 3a
subporacutenn".

Bceku TecToB TecT Getue u3BbpuweH ¢ TpU Npobu KOWTO ca MAEHTUYHW MO BCUYKM AeTalin C
subporacuTenuTe, Kouto We 6baat gocTaseHu.

TecTose 3a ymopa Ha maTepuana Ha 9301 subporacutenn ca seve u3sbpenn ot TVFA npes 1999
¥ ca uspageHn ot TVFA Tectoeu goknaau Nr. 72.133/99 ot 1999 07 23. PeaynTtatute U3AajeHU B
TO3M A0KNaA, CaMo NOBTapAT AaHHUTE OT pe3ynTtata oT TectoB [loksiag Nr. 73.133/99.

OcTaHanuTe TectoBe Ca wu3BbpweHn B nabopatopuara Ha MOSDORFER ¢ Hanuumetro Ha
npeacrtaeuTten Ha TVFA.

4. Tectoso obopyaBaHe

TVFA e aKpeauTupaHa cbraacHo ONORM EN ISO 17025:2001 ,OcHOBHM w3UCKBaHUA 3a
KOMMETEHTHOCT 33 TecToBM M KanubpauumoHuu nabopatopun” n EN 45004:1995 ,OcHoBHu
KpUTepuu 3a paboTa Ha pa3AMyHU TUNOBE OPraHM M3BbPLIBALLM MHCIEKLMUA “.

MOSDORFER Ges.m.b.H. e ceptuduumpan cernacho ONORM EN I1SO 9001:1994 ,Cuctemu 3a
KayecTBO — MOZEN 3a OCUMTypABaHE Ha Ka4yecTBOTO NPWU NPOeKTUpaHe, passuTue, NPOU3BOACTBO,
MOHTaX 1 0b6cnykBaHe “.

CbrnacHo Te3u crtaHpaptv, TVFA u MOSDORFER Ges.m.b.H. umaTt aokymeHTMpaHa cuctema 3a
noaApbKKa U kannbpauma Ha TectoBo o6opyasaHe. Beaka yacT ot o6opyasaHeTo 3a TUNOBUA TecT
e KanubpupaHa U UMa BannaeH cepTudukar.

Y ~



5. Pe3ynTtaTv OT U3NUTBaHETO ‘

Cnepsawpte Hali — BaXKHUTE 4acTu OT U3UCKBAHMATA Ha CTaHAapTa ca 0606UJ,6HM B HOKrIOHEHU 6yK6U 7]
CpaBHEHW C pe3ynTaTuTe OT TECTOBETE.

7.1 BusyaneH orneg,

TunosuTe TeCTOBE TpFIGBa Ja BKNoYBaT BU3yaneH ornes 3a a ce NoTebpay CbOTBETCTBUETO Ha
BVI6pOl'aCI4TGI1VITe BbB BCUYKM OCTPOBHM aCNEKTU C YePTEKUTE HA NPOU3BOAUTENIA.

Pesyntatn ot Tecta: HAMa OTKAOHEHWA OT YEPTEXKUTE Ha NPOU3BOAUTENA OTHAaCcCALM ce
[0 pa3mepy, obLa maca, popma u matepuan.

7.2 TNotsbprKAaBaHe Ha pa3mepun, maTepuanu n maca

TunosuTe TECTOBE LLIE BK/IKOYBAT NOTBLPXAEHNE Ha PAa3MEPUTE, MaTepranvTe n o6w,arra MaCaz3agae
curypHoue BM6pOI'3CVITEfIMTe Ca B PaMKUTE Ha TO/IEPaHCa NOCO4EH B YepTeXxuTe..

TecToBm pesynTati: HAma OTKNOHEHWA OT HepTeXUTE Ha NPOU3BOAMUTESA LD CE OTHACA A0 pasmepu, obuia
Maca, popma u matepuanm.

7.3 TecT 3a 3awWwmTa OT KOPO3MA

7.3.1 [ opeuo nouuHKO8aHU enemeHmu Q(
lopeLLo NOUMHKOBaHUTe enemeHTV Tpabea Aa OTTOBaPAT Ha M3CKBaHmMATa Ha ISO 1461.

TectoBM pe3yntatu : [lebennHata Ha NOKPUTMETO Ha BUHTOBETE M TeXKeCTUTe Ha Bubporacutens, KouTo ca
eAVHCTBEHUTE FropetLo NOLWHKOBaHW eNIeMEHTU OTTrOBapAT Ha creuuduUHATE CTONHOCTH
nocouenu 8 1SO 1461.




7.5 Tect 3a npuryib3BaHe Ha Knemute

C nomouiTa Ha NoAX0AALLO YCTPOMUCTBO HA KOHEKTOpPa Ce npunara KoakcuaneH ToBap Bbpxy
nposogHuumTe. fipoBogHUKDLT Tpabea ga 6bae HanperHat Ao 20% oT HOMWHANHATA AKOCT Ha
onbH. HaToBapBaHETO ce yBenu4yaBa NOCTENEHHO, 33 Aa AOCTUTHE ONpeaesieHOTO MUHUMANHO
HaToBapsaHe ot 2,5 kN. Cnep 60 cekyHau TOBapbT ce yBe/nMdaBa, AOKATO He HacTbnu
npunab3saHe.

TecroBu pes3yaTaTu: 1) KoBanu knemu:
He HacTbnu NpUn/b3BaHe Ha WM Npegy cneupuyHOTO MUHUMANHO HaToBapBaHe 3a
npunb3saHe ot 2.5 kN cneg 60 s. Cnep, ysennuasaHe Ha HAaTOBapBaHETO , MMHMMA/THATA
CTOMHOCT KOFaTo HacTbnu npunab3saHeTo belue 3.2 kN.

2) Natv knemu:

He HacTbnu npunab3BaHe Ha UM Npeau cneuduyHOTO MUHUMANHO HaToBapBaHe 33
npunb3saHe ot 2.5 kN cnep 60 s. Cnepn ysennyasaHe Ha HaTOBapBaHETO , MMHUMANHATa
CTOMHOCT KOraTo HacTbNu npunab3saHeTo bewwe 5.5 kN.

7.7 Tecrt 3a HaTAraHe BonToBeTE Ha KNemuTe

Tecta Tpa6Ba Aa 6bae NpoBeaeH Ype3 MOHTaX Ha KIieMu OT Mo AbIXKHaTa Ha
NPOBOAHMKA 3a KOWTO ca npeasuaeHn Bubporacutennte. bontoeete Tpsbaa aa
6baaT HaterHatu no 10 % Hap cheumndryHaTa CTOMHOCT 3a MOHTaX. Cnep ToBa
HaTsAraHeTo TpA6GBa Aa 6bae YBENMYEHO [0 MUHMMANHAaTa CTOMHOCT Ha
HaTaraHe npenopbyYaHa oT focTaBuuka Ha bornTose.

TecrtoBu pesyntatn: MakcumanHaTa CTOMHOCT Ha HaTAraHe npenopbyaHa OT AOCTaB4YMKa
Ha 6onTose e 1.3 X 35 Nm (-45.5 Nm) 3a koBaHu knemun n1.3 x 46 (=59.8 Nm) 3a
natn knemu. Mo Bpeme Ha TecTa He HacTbNM CYYNBaHE Ha HUKOSA YacT OT.

7.8 TpukpensiHe Ha TeXeCTu KbM Hocelus kaben.

Ha crno6exuTe knemu wie 6bae NPUMOXEHO HaTOBapBaHe Ha OMbH MeXay
Texectute u cbobuwmTtenHusa kaben. HatoBapeaHeTo TpsibBa pAa 6bae
MOCTEMEeHHO YBEnuYaBaHo [0 [JOCTMraHe Ha cneumdU4HOTO MWHUMENHO
HaToBapBaHe Ha npunmb3BaHe 5 kN. Toea HaToBapBaHe Tps6ea Aa 6bae
noAnbpXaHo 3a efHa MuHyTa. Cnepn ToBa HaToBapBaHeTo TpsibBa na 6bpe
YBENUYEHO 10 MOMEHTA B KOWUTO efjHa TEXECT ce U3NITb3He oT Hocelmna kabern.

.
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TectoBum pesyntatu: 1) TexecTv UKCUPaHU C OTNNBKA :
HaToBapsaHe Ha onbH 5 kN 6elie nNpunoxeHo n 3agbpXaHo 3a 60
cekyHau. He HacTbnu npunib3BaHe, cnepj ToBa HaTtoBapBaHeETO bewwe
yBenuueHo. MuHMMarHaTa CTOMHOCT Ha KOATO HacTbnu MpuUniTb3BaHeTo
3arnoyHa Ha 17.0 kN.

2) TexecTy puKcupaHu C KOHyCK:

HaTtoBapsaHe Ha ombH 5 kN 6elle NpurnoxXeHo v 3aabpXaHo 3a 60
cekyHau. He HacTbnu npuniib3BaHe, cnej ToBa HaTtoBapBaHETO Belue
yBenuyeHo. MuHMmanHaTta CTOMHOCT Ha KOATO HacTbNu MpUMTb3BaHETO
3anoyHa Ha 10.8 kN.

7,9 TecT npukpensiHe Ha KNeMM KbM HoOceLLus Kkabern.

HaTtoBapsaHe Ha onbH TpAbBa Aa 6bAe NpuIoXeHO MexXay Hocelms kaben u
TANOTO Ha KnemaTta. HatosapeaHeTo TpsibBa Aa 6bae ysenuyeHo [0 AoCTuraHe
Ha MUHMMaNHOTO 3a NpurTb3BaHe HaToBapsaHe oT 1.5 KN. ToBa HaToBapBaHe
TpA6Ba Aa 6bae Aa ce noambpxa 3a 60 cekyHau. Criep ToBa HaTOBapBaHETO
Tpa6Ba na 6bAe yBenMUYeHo 4O MOMEHTa B KOUTO Knemata ce MpunTb3He ot
cbobwuTenHus kaben.

TecroBu pesynratu: 1) Ilatn knemu:
Cuna Ha HaTtosapsaHe oT 1.5 kN 6elue npunoxeHa n 3aabpxaHa 3a 60
cekyHau. He HacTbnu npurutb3saHe . Crnef ToBa HaToBapBaHETO belue
ysenuueHo. MuHyManHaTta CTOMHOCT Ha HaToBapBaHe Mpu 3ano4saHe Ha -
npunb3BaHeTo 3ano4na Ha 3.0 kN.

2) KoBaHu knemu:

Cuna Ha HaToBapBaHe oT 1.5 kN 6elie npunoxeHa u 3agbpxaHa 3a 60
cekyHau. He HacTbnu npunnb3saHe . Crnef ToBa HaToBapBaHETO Gelwe
yBenunueHo. MuHumManHaTa CTOMHOCT Ha HaToBapBaHe Nnpu 3ano4BaHe Ha
npunb3BaHeTo 3anoyHa Ha 4.1 kN.




7,11.2 TecT xapakTepucTvku Ha Bubporacutenure

BubporacutenaTt ce 3akpernsa upe3 ckobata KbM BubpaTop, ynpasnfsaH OT
CUHycouaaneH reHepaTop, YMNTO U3XO[EH CUrHan e NpoMeHNuBs Mo 4ectota u
amnnuTtyaa. MapameTtpuTe Ha TecTa onucaHu B Knaysa 7.112 ot ctaHpapTa 6saxa
NoKpUTW. YecToTuTe, CbOTBETCTBALUM Ha pa3CcerMBaHETO Ha MOLLHOCTTa, ca
3anucaHu.

TecToBM pesynraTu: PaspywaBaHeTo Ha Mouwlta npegn W cnej
ymoparta 6eLue TecTBaHO Ha Tpy nNpeacTasuTenHn Npobu (BUX To4Ka 7.12).
IpaduknTe ca NpUKpeneHn B npunoxexue 2

da30BMa BB, UMNEAAHCa U CUITIOBOTO pa3cenBaHe 65ixa TeCTBaHu Ha Tpu
JOMbrHUTENHN BUbporacutensa. 'padunkute cbC 3anncmncu ca NpunoxeHn
B Mpunoxexue 3.

) 7.12 TecT Ha ymopa Ha Bubporacurenute

7.12.2 Meroa Ha n3yncrBase Ha 4ecrorara

3a 1031 TUNOoB TecT Belle NPUoXeH MeTo/, 3a U34MCTBAHE Ha YecToTaTa.

Tpu BuBporacuTens ce 3akpensat Ype3 KemuTe UM KbM LIENKBP, ynpaBnsaBaH

OT CUHycouaaneH ocuunaTop, YNATO U3Xo4 € C Bapupalla Yectota u amnivTyaa.

HanpasneHnueTo TpsibBa Aa ce U3BbPLUKM C MOMOLLTA Ha WMHA C NPaKTU4ECKH

CbLLUMA AMaMeTbP KaTo NPOBOAHUKA, 38 KOUTO Ce MOHTMPa aMOpPTUCLOPBT.
TectoBuTe napameTpu (amnnutyha, YectoTta), OnucaHW B cTaHpapTta, ce

3anassaT. AMopTuckopute 6sxa Bu6pupanu 3a 100 munuona (1Ge) unkebna.

Mpean v cnep TecTa 3a ymopa TpuTe TecToBu npobu 6axa o6eKT Ha TecT 3a
XapaKTepucTUKu cbrnacHo knaysa 7.11.2 ot ctaHgapTa.
0
' TecToBKM pe3yntaru: Pe3oHaHTHa 4ecToTa;
CboTBeTHaTa pe3oHaHTHa YecToTa 3a BCeKu Bubporacuten npeau u cnep tecta He
TpAbBa Ja ce pasnuyasa efHa oT gpyra c noseye ot + 20%.

Mpoba No. GSG 1 GGG 1 GSK 1

Pe3oHaHTHa 1 2 1 2 1 2

yecTtoTa [Hz]

Mpepu 20 43 13 36 22 53

ymopa

Cnen 19 43 13 36 22 53

ymopa

pa3nuka [%] -5 0 0 0 0 0
/)



Y

[TlpunoxeHwne 1

Ueptexu Ha Bubporacuten tvn 9301



ot

PasceliBaHe Ha eHeprus:
CTOVMHOCTUTE Ha MOLLHOCTTa Ha aMopTVU3aums Mpeay U cneg U3NUTBaHETO Ha
OTZENHUTE PEe30HAHCHU YECTOTY He TpsiGBa Aa ce pasnuuasat nosede ot + 20%.

[poba No. GSG1 GGG 1 GSK 1

Pe3oHaHTHa YeToTa
[HzJ 1 2 1 2 1 2

PasceiiBaHe Ha
eHepruaTa npeau 1.10 1.80 0.90 1.50 1.05 210

ymopa fW]

Pa3ceiiBaHe Ha
leHeprusATa cres 1.10 1.90 0.70 142 1.05 2.05

ymopa [W]
Pasnvka (%)} 0 5.6 -22,2 53 0 2.4

MpadvkaTta e NpuroXxeHa KbM NPUIoxXeHne 2,

. BusyaneH ornep;
Criep, TeCTa 3a yMOpa BCUUKM HanpaBlieHns Ha KOMYHMKaLMOHHNA kabern ocTaHaxa 3pasu.

° an/Ierl'IFIHe Ha TeXeCT KbM HOCeLL, kaben:

Bu6poracutenute 6sixa TECTBaHM CbITiacHO TouKa 7.8 oT cTaHgapTa v To3v foknag. Cuna
HaormbH oT 5 kN 6Getlle npunioxeHa u 3agbpxaHa 3a 60 cekyHgu. He HacTbnu
npuniTb3saHe. Crief, ToBa HaToBapBaHeTo Gelle yBenmueHo. MuHuMarnHara CTOMHOCT
KOoraTo HacTbMu NpUNITb3BaHe 3anoyHa Ha 6.7 kN,

« MpuKpensaHe Ha KNemMu KbM CbobLUmMTeneH kabern.

Bubporacurenure 65xa U3nuTaHu CbITiacHo Todka 7,9 oT cTaHfapTa v Tosv goknag. Cuna
Ha ombH oT 1.5 kN 6Gewe npuroxeHa U 3aabpxaHa 3a 60 cekyHau. He HacTbnm
npunb3BaHe. Crieq ToBa HatoBapBaHeTo Gelle yBenuueHo. MuHuManHara CToHocT
KOraTo HacTbMu NpUriTb3saHe 3arnouHa Ha 3.7 kN.

MoMeHT Ha 3aTAraHe:;

OCTaTbYHMAT MOMEHT Ha 3aTdraHe Ha KrnemuTe ce 3aTtsdra cref UsnuTBaHeTo 3a yMopa,
He Tpsibea faa Gbae no-manko ot 50% oT MbpBOHayanHaTa cTonHocT. Ham-Hmuekuar
OCTaBeH BbPTSLL, MOMEHT Ha 3atsiraHe e 83.7% OT MbpBoHavanHara CToMHOCT.

The Official in Charge: e The Head of the TVFA:
A A A@ﬁ%_;% g,

3anunyeHo no un. 36a, an.3 ot 30M |
ing. M. @ayaQ O. UiV, Prof. H."Geymayer
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