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2.3. Galvanizing control ~Zinc thickness coating measurement ,
The corrosion protection tests were caried out on all ferrous components in
= accordance with point 7.3.2 of the Specifications.
Measurements of zinc thickness coating, finish and appearance were carried out
with results conforming to ASTM A153 class C (Bolt and nuf) class D {plain
= washer) and ASTM B895 class 40.
The measured zinc thickness values are reported in Table 2.

- Final results : Salisfactory

- 2.4 Clamp slip test

The longitudinal slip test was carried out on 3 samples (marked 1,2 and 3) in

accordance with point 7.5.1.1(method A) of the Specifications, by means of the
g""% specific device shown in Fig. 1.

The test was performed on AAAC 774 mm” conductor 36.20 mm diameter.

The slip values results were greater than the minimum guaranteed value of 4.0 kN.

The relevant values are reported in Table 3.

L, Final results : Satisfactory

™ 2.5 Break away bolt test

The break away bolt test was carried out on 3 samples (marked 1, 2 and 3), in
= accordance with point 7.5.2 of the Specifications by means of a torque wrench.

The breakage of the upper head of the break away cap occurred at a torque of
| 40 Nm 210 % as required.

™y The relevant speci{m values are reported in Table 3.

Final results : Satisfactory

2.6 Clamp bolt tightening test

The test was carried out on 3 samples (marked 1,2 and 3) in accordance with
point 7.5.3 of the Specifications.

At the torque of 80 Nm (200% of the nominal design installation tforque) no <§
damage to the conductor, clamp and bolt was observed.(See fig. 2).

Final results : Satisfactory

2.7 Simulated short circuit current test
Partial reproduction of this document is permitted only with the permission from DAMP s.I.L
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The compression and tension test was carried out on 3 samples (marked 1,2 and
the Specifications, by means of the

3), in accordance with point 7.54.1 of

hydraulic device shown inFig. 3.
Forces of 9133 N in compression (calculated using the formula given in annex B of

the Specifications) and 4567 N in tension (50% of compression force) , were
applied. The above loads were calculated considering a short circuit current of

30kA and conductor tensile load of 35.6 kN.

After the test no deformation or damage which would impair the efficient use of the
spacer damper was observed.
The arm spacing after the test

Table 4.

was measured and the relevant value is reported in

Final results : Satisfactory

Characterisation of the elastic and damping properties .

The test was carried out, on 3 samples (marked 4, 5, and 6) in accordance with
point 7.5.5 of the Specifications by means of the specific device shown in Fig. 4,

as follows. ,
o The elastic and damping characteristics of the spacer damper hinge were

measured through “Stiffness-damping method” as described in paragraph
A) point 7.5.5 of the Specifications.

The relevant values are reported in table 5; the recorded oscillograms are
attached in Annex I1.

Final results : Satisfactory

Flexibility tests

The flexibility 'iests were carried out on 3 samples (marked 1, 2 and 3) in
accordance with point 7.5.6 of the Specifications, by means of specific devices
shown in Fig.5.

_The spacer dan}pers was submitted to the prescribed movements: i.e Longitudinal
&t +25 mm, Vertical of +25 mm, Conical of 10° and Transversal of £ 25 mm.

No damage or deformation of the spacer dampers was observed.

Final results ; Satisfactory

2.10 Subspan oscillation

The test was carried out on 1 sample (marked 5) in accordance wi int 7

_ 1S cal {mar , nce with point 7.5.7.
of the Speciﬁc_:atsox}s, by means of the specific device shown in Fig. 6. P
Sar;?: cgtamg was tightened applying the torque of 40 Nm, by means of a torque

Partial reproduction of this document is permitted oply with the permission from DAMP 8.l
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The test was performed at a constant displacement corresponding to the load of
60.2 kg. applied for 10 million cycles at a frequency of 2Hz.

After the test the above load was measured and found to be 43.8 kg { required
value > 42.14 kg ). :

The initial and final force oscillograms are attached in Annex iL

The residual tightening torque of the clamp bolts was measured and found greater
than 50% of the initial one; the relevant measured values are reported in Table 5.
| The damping characteristics measured before and after test as per points 2.8 were

found within the guaranteed values; the re!evant values are reported in Table 5.
- Final results : Satisfactory
™) 241 Aeolian vibration
The test was cartied out on 2 sample {marked 4 and B) in accordance with point

7.5.7.3 of the Specifications, by means of a specific device shown in Fig. 7.

7 A vibration of amplitude corresponding to an angle of 0.2° at a fixed frequency of
20 Hz was applied on the spacer damper clamp for 100 million cycles.
The measured force required o maintain the above angle was 10.35 kg.

3 Each clamp was tightened at a torque of 40 Nm, by means of a torque wrench.

After the test the above load was measured and found to be 7.6 kg ( required

7 value > 7.24 kg ). _
The initial and final force oscillograms are attached in Annex |l
The residual tightening torque of the clamp bolts was measured and found greater

I than 50% of the initial one; the relevant measured values are reported in Table 5.

Final results : satisfactory

My 2.12 Tests to characterise elastomers
1 The elastomer properties are measured at OLDRAT! laboratories on specimens of

rubber used to produce the spacer dampers bushes.
The relevant test results and the required values are reported in Annex Hil.

The results are within the required values.
Final results : satisfactory

- 2.13 Corona RIV tests r@\

The tests were carried out on 3 samples (marked 7, 8 and 9) in accordance with
clause 7.1.1 of the Specifications, '

The results, reported in DEMONT Test Report N. RP LS 11/208 attached in Annex
IV, are resumed below.

Partial reproduction of this document is permitted only with the permission from DAMP s.r.l,
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No visible Corona on spacer damper was found up fo a voltage of 348 kV phase to

ground (Required value > 285 kV).

The maximum value of RIV value was found to be 30 dB {on 1uV at 300 Ohm) at

a voltage of 318 kV phase to ground (Required value < 40 dB at 265 kV).

Final results : Satisfactory

2.14 Electrical resistance test
. The electrical resistance test was carried out, on 3 samples {marked 1, 2 and 3} in
accordance with point 7.7.2 of the Specifications, by means of specific devices

shown in Fig. 8. ‘
The electrical resistance values were measured between the spacer damper

1—»3 clamps; the relevant values are reported in Table 6.

The electrical resistance values were found to be within the guaranteed fimits.

Final results : Satisfactory

2 15 Verification of vibration behaviour of the bundle-spacer damper system

r The verification was carried out in accordance with point 7.8 of the Specifications.
An analytical verification of aeolian vibration and subspan oscillation behaviour

_ was made in accordance with Annex D of the Specifications, based on the actual
line parameters supplied by the Client. The relevant Technical Report
N. 477-AB10-50005 was previously submitted to the Client.

Partial reproduction of this document is permitted only with the parmission from DAMP sl
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DIMENSION AND WEIGHT
. CLAMP )

3AMPLE SEPARATI CLANMP WIDTH OTHER DIMENSIONS ON wf‘éﬁ? T

(N} ON (om) THE DRAWING (mm) ,
 (mm)
aBl/Bc|CD| A | B C | Ref(a) | Ref.(b) | Ref.(c)

L 450 | 451 | 452 | 77.8 | 777|777 | 446 27.0 6.3 3.873
2 451 | 451 | 452 |77.9|779|77.8| 448 26.8 6.3 3.881
3 450 | 451 | 450 | 77.8 | 77.9|77.8 | 446 26.8 8.2 3.867
4 451 | 453 | 454 | 780|779 |77.9| 448 269 8.2 3.879
5 452 | 453 | 452 | 779|719 77.8| 448 26.8 6.2 3.881
& 454 | 452 | 451 | 77.8 | 778|779 | 449 27.0 8.3 3.879
7 452 | 451 | 451 | 778 |779|77.8| 448 | 268 63 | 3.868
8 450 | 454 | 450 | 77.9|77.9|77.8| 449 | 270 8.1 3.867
9 453 | 451 | 452 | 78.0 778 |77.8| 44.9 28.9 6.4 3.882

Required 450 +5 78 +1 ast | 2793 | 6*%° | 3.9005%

Table 1 — Dimensions and mass values
| SAMPLE ZINC THICKNESS COATING VALUES (um) ]
(N.) ' Boit Nut Plain washer | Bell, Washer
K Min. Min. Min. Min. |
1 59 50 a7 48
2 55 49 48 43
3 55 Q 57 A 44 A 49
vV v
4 60 v 54 ) 50 v 50
5 58 i 58 i 46 R 45
A
6 60 G 55 G 46 G 56
7 s | E [ s | F | 51 E 50
8 62 56 46 51
9 67 56 51 48
59.3 545 476
Required | > 40 | >53 | >40 | »53 | >40 | > 43 > 40

Partial reproduction of this document is permitted only

Table 2 — Zinc thickness coating measured values

with the permission from DAMP sl
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CLAMP SLIP AND BREAKAWAY BOLT VALUES
SAMPLE (Nm [A] - KN [B]) |
(N.) Clamp A - Clamp B Clamp C
Al | [8] [A] [B] [Al 8]
38 8.00 38 8.30 40 9.10
2 39 9.60 38 8.50 40 8.60
3 41 8.00 42 8.80 39 8.20
. [A] Breakaway bolt values 40 Nm £10%
Required [B] Slip values > 4.0 KN

Table 3 — Clamp slip measured values

SA?@L& Before testsc ;a;np separation (nX?t)er tests 2.7
! A-B B-C C-A A-B B-C C-A
452 451 452 451 450 450
2 451 451 452 453 450 452
450 451 450 451 450 449
Required 450 £5 + 5% of the original one

Table 4 — Values of clamp separation before and after mechanical compression and
tension tests

Partist reproduction of this document Is perriitied only with the permission from DAMP s.r.L
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ELASTIC AND DAMPING VALUES
SAMPLE ARM Stiffness{Nm/rad) Damping
(n.) Before fatigue | After fatigue | Before fatigue | After fatigue
test (a) test test (a) test
A 220 == 0.206 ==
4 B 238 == 0.311 ==
C 247 =3 0.300 ==
A 231 164 0.282 0.315
5 B 220 180 0.206 0.270
C 229 0.296 ==
A 218 0.304 ==
6 B 212 0.312 ==
C 216 m= 0.285 ==
Required 176+264 >70% of (a) >0.25 >70% of {a}_I
CLAMP BOLT TIGHTENING TORQUE VALUES (Nm)
Before fatigue test After fatigue test
A i
4 B 42 46
C e
A 38 44
5 B 39 42
C == =
A 40 42
6 B == -
G =z e
Required 40 £ 10% »>20

Table 5- Elastic, damping characteristics and clamp tightening torque

- MEASURED CURRENT | CALCULATED ELECTRICAL
SAMPLE | JoFLER VALUES RESISTANCE VALUES
(N.) W) (mA) | (kQ)
AmA-B |Am B-C|Am C-A| AmA-B | AmB-C |Am C-A

1 0435 | 0804 | 0520 | 282 136 21

110AC. | 0428 | 0700 | 0618 | 257 157 177
3 0862 | 1.036 | 0815 127 106 134

Required = 10 <« X < 2000

Table 6 — Hinge Electrical resistance measured values

Partial reproduction of this document is permitted only with the permission from DAMP s.r.l.
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Fig. 2 — Clamp bolt tightening test
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Fig. 4 — Characterisation of the elastic and damping properties
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Fig. 7 Aeolian fatigue test device
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Fig. 8 — Electrical resistance test device

For DAMPs.rl

3ann4yeHo no 4na. 36a, an.3 oT 30T

........................................

Mr Gian Luzgz Sarmenti
(Testing Engineer)

3anunyeHo no 4ya. 36a, an.3 ot 300

Mr: Ugo Bocassini
(Q.A. Manager)
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ANNEX |

Drawing No. 3.45.50.02 Rev. 0 dated 02/02/11
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ANNEX Ii

Oscillograms
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TEST PROCEDURE - ITEM 2.8
Spacer damper drawing 3.45.50.02 n°4 Before fatigue test

Sample Fate 180sfsec
CEHANIEY

PR iy, . “Sl TP ST

Area=7.48 V*

Spacer damper n4arm A

Fpp=465kg 456.16N

Spp=36.15mm

F=1Hz

K= 50

E= 3.673 watt* sec
Sample Rate {Gsfsec
CHANIRGTY

Area= 8.49 V?
Spacer damper n®4 arm B
Fpp=505 kg 4944N
Spp=36.15 mm
F=1Hz
K= 50

=4.164 waltt* sec

Partiai reproduction of this docurment is permitted only with the permission from DAMP s.rl
(&
),

.

3




Type test Report N. 777-AB10-50095 ISRAEL Page 22 of 45
DAME

TEST PROCEDURE - ITEM 2.8
Spacer damper drawing 3.45.50.02 n°4 Before fatigue test

- Sample Rete 160sisee
CHANIPGIY

Area=8.52 V2

Spacer damper n° 4amC
Fpp=522ky 51208N
Spp=36.15 mm

F=1Hz

K= 50

E= 4179 walt* sec

Partial reproduction of this document is permitted only with the permission from DAMP s.r.l.
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TEST PROCEDURE - ITEM 2.8

Spacer damper drawing 3.45.50.02 n°5 Before fatigue test
g - §;¥f§i}e fgzt:i i00sisec

Area=7.58 V*
Spacer damper n"SamA
Fpp=48.8kg 4797 N

Spp=36.3 mm
F=1Hz
K= 50
E= 3,717 watt* sec
— T Sample Hale 100sfsec
CHAMIDIY
Area= 7.50 V2

Spacer dampern®5 amB
Fpp=46.5kg 45616 N
Spp=36.16 mm

F=1Hz

K= 50

E=3.678 waft* sec

Partial reproduction of this document is pevmitied only with the permission from DAMP s.r.L

| ey |



—
S,

q

A

GAMP

Type test Report N. 777-AB1 0-50005 ISRAEL Page 24 of 45

TEST PROCEDURE - ITEM 2.8

Spacer damper drawing 3.45.50.02 n°5 Before fatigue test

Area=7.86 V?

Spacer damper n°SarmC
Fpop=485kg 475.78N
Spp=36.3 mm

F=1Hz

K=50

E= 3.855 walt* sec

Partial reproduction of this document is permitted only with the permission from DAMP s.rl.
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TEST PROCEDURE - ITEM 2.8
Spacer damper drawing 3.45.50.02 n°6 Before fatigue test

Sample Rate 10Usiser
CHENI DATY

e

Area=7.64 V*

Spacer damper n°6arm A
Fpp=46.2kg 4583.22N
Spp=36.15 mm

F=1Hz

K=50

E= 3.747 watt* sec

s . Sample Hme 80s/sec
CHANT BTV

- S R S

Area= 7.68 V*

Spacer damper n*6amB
Fpp=45.2kg 4434N
Spp=36.3 mm

F=1Hz

K= 506

E=3.767 walt* sec

Partial reproduction of this document is permitied only with the permission from DAMP s.rl.
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Spacer damper drawing 3.45.50.02 n°6 Before fatigue test
: Samgple Hate 10lsfsec

CHAN T

Area=7.40 V?

Spacer damper n”°6amC
Fpp=458ky 44828N
Spp=36.3 mm

F=1Hz

K= 50

E= 3.620 wall* sec

Parfial reproduction of this document is permitted only with the permission from DAMP s.rll
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ST PROCEDURE - ITEM 2.

Suspan oscillation force before fatigue test

Spacer dampern®°5arm AeB
: SIS A Ffaﬁ}’e ] ﬂi“

CHANZ{Y UM

FE-PE IRCZ+582V
FREG THCE 28002

Initial vaiue

Start day 16032011 at 15.00 hr
Fpp=80.2 kg

Spp= 38 mm

F=3 HE

Pog, KWS 1myv=10 Kg

Suspan oscillation force after fatigue test

B Frame 1 of t
i CHaNZ:iVS6ams

PE-PE TIRO2 5438V
FHEG- (FRCY 240G Hz

Final value at cycles 10002600
Day 1340511 at 1245 1w
Fop=43.8 kg

Spp=38 mm

F=2 Hz

Pos. KWS TmViV=10 Kg

Partial reproduction of this document Is penitied only with the permission frorzi DAMP 5.1.0.
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TEST PROCEDURE - [TEM 2.11

Aeolian fatigue test force before test

Spacer damper n° 4 arm B , spacer damper negarmA

e T o Frame 1 of 1
CHANZSODmY s

B ,.4,.: b A b Y «A, -'-,‘ ; 3§ ’II'._ K ?,.. -
A e
TRk i !§| ikf'u‘géff;igl'f;ri
AESE RN é L 0 O G 4 W T S S
TR TATE AR AT TR
A AR AR A AAALNN

Eg?& SFRCEH2RTY
g0 THCE 1atue

Foree before Asolian fatigue fest
Start day 160372011 at 16.30 hr
Fpp=10.35 kg 101.93 N
Spp=0.2°

F=1{.08Hz

Pos. KWS 05mVA=E kg

Agolian fatigue test force after test

vvvvv T B Frame 1 of ¥
CHAMZ B mYEs
i # , &é i ; ‘l f ﬁ { i |1§ " I:':
1 | i | \ -: iy R ] i i il
% SRIRHIY i-“s;!;? [ 17 8]
(VR RIRIHIEIR NIRRT & T U
A s}

PRSEK CTRECZFOLE2Y
FREG TACZ 1.0z

Final value at cycles 100044000
Day 13/05/11 at 14.00 hr
Fpp=T7.6 Kg 7455 N
Bpp=0.2°

F=1.02 Hz

Pos. KWS 0.5mVV=5 kg

Partial reproduction of this document is permitted only with the permission from DAMP e.r.l.
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TEST PROCEDURE - {TEM 28
Spacer damper drawing 3.43.50.02 n°s After fatigue test

Sampte Fate 108sfsee
CHANIEGY
§
Area=6.01 V2
Spacer damper n° S arm A
Fpp=35.1 kg 3443 N
Spp=38.3 mm
F=1Hz
K= 50
E=2.047 watt* sec
S r Sample Qate 180sfsec
2 CHANI DY

Area= 5.60 V2

Spacer damper n° 5 am B
Fpp=378kg 3708N
Spp=36.2 mm

F=1Hz

K= 50

E=2.746 walt* seC
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ANNEX HI

Qldrati test Certificate
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BAME
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LIST OF TEST EQUIPMENT AND DEVICES
= EQUIPMENT/DEVICE _ | CALIBRATION
REFERENCE | Denominaion | one Setl || Precislo Body e Calibration expiry
S“g;fgg;‘gge AMOSS | 277478 | 2002 Damp AMOBS 03/03/2012
22 :
Balance Metfler | AMO0OS 3;5’%’; 1g Damp AMOOB 221102011
23 Eicometer | AM0ZZ | BDO0218 | %2% | Microimporl | AMG22 16/07/2012
UY”;@“‘K‘N‘&‘&’ AMOOA 067 0.010% AEP 25000F 19102/2012
24 RN _
Tenshmachine | amt1g | 10835 | 0010% | METROCOM | 14109 0410672011
Dynamomelric : y
25 firgue wrench AMO11 355658 +1% Damp AMDI1 ZBIN7I20%1
Ratchet click-
26 type adjustable | AMOB3 | 02207 £1% Damp AMOS3 140712011
forgue
Hydraudic:
device for — A ) ; "y
27 | AMO84 == +1% Damp ANOB4 031112011
and tension test i ‘
Device for | AMO13 AMO13 2876772011
characterization | AMO14 i AMD14 16/04/2012
28 of the elastic | AMOR4 i £02% Damp AMO24 2270412012
anddamping | AMI32 AM13Z D6052012
Dievice for
subspan )
210 i AMOOS | 53749 03 Damp AMOOS 2210412012
fatigue lest
Torque wrench | AMGI1 | 055668 | #1% Damp AMOTT ST lE]
Dmg‘f AMO13 . Alor3 auio2011
. e AMDI4 mmm £0.2% amp AMD14 160142012
211 “‘b"a"?;:a*‘g“a AM133 AM132 DB/0E/2012
Torgue wrench AMO1H {55668 $1% Damp ANGH 28071201
Devica for
AM026 - AMOZ26 041112014
214 olectical | Amort g $0.1% Damp AMO71 19/02/2013
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1. OcHOBHM CraHpgapt

2. TectoBe
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1. OcHOBHM

TecToBeTe OAxa M3BbpPLUEHM B criegHuTe nabopatopun

Mechanical Type and Inspection Tests DAMP s.r.1.
Tests and Inspection Laboratory
Via Leonardo da Vinci, 19 24060 CAROBBIO
DEGLI ANGELI - BG
Italy

Tecmoe uHxeHep; Mr. Gian Luigi Sarmenti

Riv, Corona Tests

DEMONT Divisione Alta Tensione
VIA MAGGIORE, 16
35041 BATTAGLIA TERME - PD
ITALY

Tecmos uHxeHep: Mr. A. Mastellaro

Tunosute TecTose 6Axa U3BLpLIEHM B neproga 16 Maprt to 13 Maii
2011.



2.  TECTOBE

TecToseTe Gsixa u3BbpLUeHM ¢ 9 npobu M3GpaHy OT Npoaykumsi oT okono 100 Bpos.
Mpo6uTe Bsxa ngeHTudmLMpanu ¢ Homepa ot 1 fo 9. Knemute Ha Besika npoGa 6sixa
mapkupanm A, Bu C.

TecToseTe 6sixa NpoBeaeHn B cwoTeeTcTBUe ¢ |IEC Standard 61854 1998 “M3ancksaHus 1
N3NUTBaHNS Ha PasnoHKN’

NCS9/2°Cneumdukauum 3a pasnoHku 400 kV n 161 kV BJl
Tunoea TecToea npoueaypa TATP-AB10-50095 Rev. 01.

2.1. BusyarneH ornep
Busyanuusa orneq Gelue M3BBLPLUEH Ha BCUYKA ropecrnomeHaru npobn B CLOTBETCTBUE C
Touka 7.1 oT cneundpukauuute. [pobute ca B CBOTBETCTBME C YepTex N. 3.45.50.02
Rev.O npukpenenu B Mpunoxenxne |.

dunHarieH peaynmam: 3a00BONUTENEH

2.2. MoTBbpXAeHWe Ha MaTepuanure, pasmepute U macara
MoTBBLPKASHMETO Ha MaTepuanuTe, pasmepuTte U macara Gelle U3BLPLWIEHO Ha BCUHKM ‘fwj
ropecnomMeHaTt Npobu B CLTBETCTBUE C TOUKA 7.2 OT cneundgukalmMnTe.

lopenocoyeHUTE XapakTepUCTUKN ca CkIMacHo DAMP uvepTtex
N. 3.45.50.02 Rev. 0 npurioxeH B MpunoxeHue .
PasmepuTe 1 cTOAHOCTUTE 3a Maca ca NMocoYeHn B tabnvua 1.

duHaneH pesynmam: 3aA0BONUTENEH

2.3 MNMpoBeppkKa Ha NOLMHKOBKATa — U3MepBaHe AebenuHarTa Ha UMHKOBOTO MoKpuTHe
TecTa 3a aHTUKOPO3MOHHaTa 3awuTa BeLle UsBbpLUEH Ha BCUYKN rOpecrioMeHTH npobu B
CLOTBETCTBME C TouKa 7.3.2 oT cneundukaynnTe.

[



WNamepsanuaTa Ha geGenvHaTta Ha NokpuTneTo, obnuLioBKaTa 1 BBHLUHWA BUAA Ha LiMHKa
ca nonyyenu ¢ pesynTary, ceoteetcTaalm Ha ASTMA153 knac C (Bolt and nut) knac D
(o6ukHOBEH A

waiba) n ASTM B695 knac 40. "

amepeHuTe cToitHOCTU Ha febenvHaTa Ha LMHKa ca AafeHu B Tabnuua 2.

QuHaneH pesynmam: 3apoeonuteneH

2.4 Tect 3a npunnk3BaHe Ha Knemute
HapnbxHUA TecT 3a npunbasare Gewe M3BbpLIeH Ha 3 npobu (mapkupanu 1,2 u 3) B
CbOTBETCTBUE C TouKa 7.5.1,1(MeTog A) OT cneumcvkaLmmTe Noco4eHn BuB curypa 1
TecToBeTe Hsxa nssbpieHn Ha AAAC 774 mm nposogHuk 36.20 MM gnameTsp.
PeayntaTuTte Ha CTOAHOCTUTE OT TecTa 3a fpunTbasaHe G6sxa no ronemMn oT MMHUMAIHO
rapaHTupaHuTe ctoiHoctu ot 4.0 kN

CLOTBETHUTE CTOWHOCTM ca NnocodeHn B Tabnumua 3.

duHaneH pesynmam: 3af0BONUTENEH

2.5 TecT 3a cuynBaHe Ha GonToBeTe

Tecra 3a cuyneaHe Ha GonToseTe Gelle U3BbpLIEH Ha 3 NPobu MapkupaHn (MapkupaHn
1, 2 n 3), B CbOTBETCTME C TOMKa 7.5.2 0T cneundpukauumTe.

CuynBaHeTO Ha ropHaTa YacT HacTbny npy BbPTSW MoMeHT 40 Nm 10 % kakBoTo e
N3NCKBaAHETO.

CHOTBETHWTE CTOWHOCTM ca NOcoYeHn B Tabnuua 3.

QuHaneH pesynmam:. 3apgosonuTteneH

2.6 TecT Ha HaTAraHe Ha bonToBeTe
Toswn TecT Gelle u3sbpLLEH Ha 3 npobu (Mapkupann 1,2 1 3) B CLOTBETCTBME C TOYKa
7.5.3 ot cneundukayuuTe.

Mpu BbpTAL MoMeHT oT 80 Nm (200% oT HoMMHanHoO NpeABNAEHNA BLPTALL MOMEHT)
He ce HabnoAaBaT WEeTW No NPoBOAHMKA, knemuTe 1 6onToseTe (Purypa. 2).

dunHaneH pesynmam: 3af0BONUTENEH

x4



2.7 TecT cumynauust Ha TOK Ha KbCO

LTplferrSeToadfwere <S, kaTo ce uMMa npeaeug "Keco cbeguHeHue, Tok o, 30kA u
npoBogAWwo HaToeapeaHe oT 35,6 kN.

Cnepn v3nuTBaHeToO HAMa AedphopMaummn Unv nospegmn, Kouto buxa Hapywunu ecgukacHoTo
N3non3BaHe Ha pPasnoHKUTe

Vlal\nepBa ce Hal-ronsmMoTO OTKNOHEHME OT m U CLOTBETHATa CTOWHOCT € NnocoyeHa B

Tabnuua 4.
QuHaneH pesynmam: 3agosonuteneH

2.8 XapaKTepuCTUKU Ha enacTUYHUTE CBOMCTBa
TecTa ce n3sbpLUM Ha 3 npobu (MapkupaHu 4, 5, ud 6) B ceoTeeTcTBME C TOUKa 7 5.5 oT
cneuMcnKauMmMTe KaKTo e NoKa3aHo Ha durypa 4,

Bcuukn  XapakTepucTMKh Ha  pasnoHkute  6Axa u3MepeHu 1o MeToda
“Stiffness-damping method” kakTo e onucaHo B naparpad A) Touka 7.5.5 ot

cneuuncukaymmTe.
CboTBEeTHUTE CTOWHOCTM ca rnocodeHn B Tabnuua 5; sanucaHuTe ocuurorpamun ca

npukpeneHn Kkem MNpunoxexue |l.

duHaneH pe3ynmam: 3afoBonuTeneH

2.9 TecTt 3a rbBKaBocCT
TesTa 3a roBkaBocT Gelle M3BbplleH Ha 3 nNpobu (Mapkupadu 1, 2 1 3) BLB BPb3Ka C

Touka 7.5.6 oT cneumduKkauumTe NoKkasaHu BbB durypa 5.
Pa3noHkuTe Bsxa NOAMOXKEHN Ha MPenopbYMTENTHO ABUXKEHME: HagmbxHo "5f +25 mm

BepTukanHo of £25 mm, Koxuuko ot 10° 1 Hanpe4Ho ot * 25 mm.
He ce Habnogaeat gechopmaumy Ha pasnoHuTe. th\
duHaneH pesynmam: 3ag0BoONUTENeH

2.10 Konebanus
TecToBeTe ce N3BLPLIBAT Ha efgHa npoba (MapkupaHa 5) B cCboTBETCTBME C ToYKa 7.5.7.2

OT cneuudcuKkaummTe, NokasaHn Ha urypa 6.
Becsaka knema 6Oelle 3aTterHata M ce npunoxu BbpTAWl mMomMeHT oT 40 Nm.
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Tecrta 6elle n3BLPLUEH C NOCTOAHHO M3MECTBAHE OTroBapsLLo Ha Toap oT 60.2 kg,
npunoxeHo 3a 10 MUAMOHA UMKBNA rpKn YecToTa oT 2 Hz.

Cnep Ttecta ropHute ToBapu 6Axa nsmepenn M ce otkpy 4ve ca 43.8 kg ( uancksaHa
cToMHOCT > 42.14 kg). . s

[MbpBOHAYANHUTE U KpaHUTE CUITOBM Oocuunorpamm ca npukadeHn B MpurnoxeHne.
OcCTaTbYHMAT BBPTALL, MOMEHT Ha OonTOBETE Ha KiemuTe Belle naMepeH u ce ycTaHoBuN
4ye e no ronsm ot 50% OT NbpBOHAYaNHNA. XapaKTepPUCTUKUTE U3MEPEHW MPEaKn U cneq
TecTa Cca o ronemuy oT rapaHTMpaHuTe CTOMHOCTU. CHLOTBETHUTE CTOMHOCTM ca
npurioxeHn B Tabnuuya 5.

duHaneH pesynmam: 3a80BONUTENEH

2.11 Bwb3aywHu BuSpauum
TecTta Gelue nsBbpLIeH Ha 2 npobu (MapkvpaHu 4 1 6) B CbOTBETCTBME CToMKa 75 7.3 oT

crneundukaymmnTe
Bubpauun ¢ amnnutyga otroBapswa Ha bibn oT 0.2° ¢ domkeupara vyectoTa ot 20 Hz
Belue npunoxeHa Ha kKnemMuTe Ha pasnoHkuTe 32 100 MUNVoHa yukbna.

lMpunoxeHaTa cuna Heobxoguma 3a nogabpkaHe Ha ropeynomeHaTua b e 10.35 kg.
Bcska knema Gelle HaTterHaTa ¢ BbpTAW MOMEHT oT 40 Nm.

Cnep Tecra ropHua ToBap Oelle namepeH Ha 7.6 kg ( nsuckyema ctonHoct > 7.24 kg ).
MbpBOHa4YanHWTEe U UHANHUTE CUNW ca MOCOMEHM B ocumnorpama npunoxeHa B
Mpwnoxenve Il

OcCTaTbUYHUAT BbPTAL, MOMEHT Ha BonToBeTe Ha KnemuTe Gelle N3MepPeH U ce yCTaHoBN
ye e no ronsim oT 50% OT NbpBOHAYANHWA;CLOTBETHUTE N3MEPEHN CTOWHOCTU ca
nocoyenu B Tabnuua 5.

@®uHaneH pesynmam: 3a[0BONUTENEH

2.12 TecToBe 3a XxapaKTepuCTUKa Ha enacTtoMepu

EnactomepHuTte ceolictBa ca namepern ot OLDRATI nabopatopuu Ha 4YacT oT ryma

nsnonseaHa 3a napaboTkaTta Ha pasnoHkuTe.
CboTBETHUTE pesynTaTM OT TecTa W M3NCKYEMWTE CTOWHOCTM Ca MOCOYEeHU B
Mpunoxexne 1.

PeaynTaTa € B paMK1TeE Ha N3anckyemumTe CTOAHOCTIA.
duHaneH pe3ynmam. 3apgosonuteneH

2.13 Kopoha RIV TectoBe "QS

Tecta bewte n3sbplueH Ha 3 npobu (MapkupaHn 7, 8 n 9) B cboTBeTCTBME C Knaysa 7.1.1
oT cneundukalmnTe,

Pesyntatute goknaasaHy 8 DEMONT Ttectos goknag N. RP LS 11/209 npunoxexu B
MpunoxenuelV, ca 0606uWeHn no aony.
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2.15

il

Hukakeu Bugummn Corona He 6sxa OTKpWpW Npu HanpexeHne 349 kV hasa KbM 3EMSA
(N3uckyema cmoiiHocm > 265 kV).

MakcumanHaTta cToiiHocT Ha RIV ce yctaHosn ye e 30 dB (ha W npu 300 Ohm) 1
Hanpexenue oT 318 kV chasa kM 3ems (M3uckyema cmolHocm < 40 dB at 265 kV).

QuHaneH pesynmam: 3af0BONUTENEH

TecT 3a eneKTpUUeCcKo CLNpPOTUBNIEHKE

TecTa 3a enekTpr4ecko CbnpoTUBNeHne Gelle N3BbpLLEH Ha 3 Npobu (mapkmpanu 1, 2 1
3) B CLOTBETCTBYME C TOYKa 7.7.2 OT cneuvdukayumTe.

CTOWHOCTUTE Ha EeneKTPUYECKOTO ChMPOTUBMEHWE W3MEpPEHM MeXAy Knemute Ha
pasnoHKauTe ca AoknaasaHu B Tabnuua 6.

YCTaHOBEHUTE CTOMHOCTK Ha eNeKTPUYECKO CBNPOTUBIEHWE Ca B paMKUTE Ha

rapaHTupaHnuTe NAMUTA .

duHaneH pesynmam: 3af0BONIMTENEH

flotBbpxaeHue Ha Bu6pau,u0|-||-|0'ro nosBegeHue Ha cucTtemara BMGPOK&CMTeﬂ -

pa3noHka

MoTebpXAeHNeTo 6Gelle W3BLPLUEHO CbfnacHo Touka 7.8 oOT cneyudunkauunTe.
AHanWTUYHOTO MOTBLPXKAEHWE Ha Bb3gylwHUTE BMOpauuK, U MOBEASHWETO npu
koneBaHne 6sxa W3BbLPLIEHN cbrnacHo ¢ Mpunoxenuwe [ oT cneuudukauuute , Ha
BazaTa Ha akTyanHute fWHERHU napameTpu NpefAoCTaBeHW OT KMeHTa. CvoTBeTHUA
TexHudeckn noknagn N. 477-AB10-50095 Gewe npegeaputenHo npeaanaeH Ha KrnveHTa.



Pasmepu u Terno
|
MNpo6a Zz . Terno
Llnpuna Ha knemute| APYTY pasmépn ot
N. PaszgensaHe Ha NS K
(N.) neMUTe (mm) YepTexuTe o (Kg)
(MM) NG (mm)
A-B |  B-C|CD| A B C [Ref.(a) [Ref.(b) [Ref.(c)
1 452 | 451 | 452 [77.9 [77.7 [77.7 44.6 27.0 6.3 3.873
2 451 | 451 | 452 77.9 779 [77.8 44.8 26.8 6.3 3.881
3 450 | 451 | 450 [77.8 [77.9 [77.8 44.6 26.8 6.2 3.867
4 451 | 453 | 454 [78.0 [77.9 [77.9 44.8 26.9 6.2 3.879
5 452 | 453 | 452 [77.9 [77.9 |77.8 44.8 26.8 6.2 3.881
6 454 | 452 | 451 [77.8 [77.8 [77.9 44.9 27.0 6.3 3.879
7 452 | 451 | 451 [77.8 [77.9 [77.8 44.8 26.8 6.3 3.868
8 450 | 454 | 450 [77.9 [77.9 [77.9 44.9 27.0 6.1 3.867
9 453 | 451 | 452 78.0 [77.9 [77.8 44.9 26.9 6.4 3.882
UsucksaHe 450 5 78 1 45* 2703 6% | 3.900%5%
Tabnuua 1 — CToHOCTM Ha pa3mepu 1 Maca
CToMHOCTH Ha LMHKOBOTO NOKpUTUE
O6ukHoBEHHA
Mpoba BonToBe [ankn Lwanba LWan6a

(N.) Min. Min. Min. Min.

1 59 50 47 48

2 55 49 48 43

3 55 CpegHo 57 CpegfiHo 44 CpepgHo 42

4 60 54 50 50

5 58 58 46 45

6 60 55 46 56

7 58 56 51 50

8 62 56 46 51

9 67 56 51 48

59.3 54.5 47.6
M3uckeane| >40 | >53 >40 | >53 >40 | >43 >40

Tabrvua 2 — CTOMHOCTM Ha U3MEPEHO LIMHKOBO MNOKpUTHE




CTOMHOCTW KNEMHO NPUMITB3BAHE U CHYTBAHE BEOJ1ITOBE

Mpoba Knema A Knema B Knema C
A B A B A B
1 38 8.00 38 8.30 40 9.10
2 39 9.60 38 8.50 40 8.60
3 41 8.00 42 8.80 39 8.20
WNauckeare | A CToiiHocTy cyyBaHe 6onT 40 Nm £10%
| B CtoHocTu npunib3BaHe 4.0 KN
Tabnuya 3 — CToHOCTU KNemMHO npunib3eaHe
KnemHo PazgensHe mm
Mpoba Mpeawu TecT 2.7 Cnep Tect 2.7
A-B B-C C-A A-B B-C C-A
1 452 451 452 451 450 450
2 451 451 452 453 450 452
3 450 451 450 451 450 449
WancksaHe 450 %5 + 5% om opuzuHanHama

Tabnuua 4 — CTOMHOCTK Ha KNEMHOTO pasfensHe npeau U cnej tecta Ha OnbH

)
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CToHOCTH Ha eNacTUYHOCT U aMop'l:VI:!aLlVIﬂ
Mpob6a
(n.) TebpaocT(Nm/rad) AMopTusaums
ARM Mpeam Tect Cnep TecT MNpepun Tect Cnep tecT
ymopa (a) ymopa ymMmopa (a) yMopa
A 220 = 0.296 ==
4 B 238 == 0.311 ==
C 247 == 0.300 ==
A 231 164 0.282 0.315
5 B 220 180 0.296 0.270
C 229 0.296 ==
A 218 0.304 2zzz
6 B 212 0.312 zzzZ
C 216 == 0.295 ==
NzncksaHe 176*264 >70% of (a) >0.25 >70% of (a)
BonTtoBe Ha KNemMu BLPTAL, MOMEHT HaTtsirade (Nm)
Mpegu TecT ymopa Cnep Tect ymopa
A ==
4 B 42 46
C ==
A 38 44
5 B 39 42
C == ==
A 40 42
6 B ) S
C == ==
N3ucksaHe 40 £ 10% >20
Tabnuua 5- EnacTtuyHOCT, N3HOCBaHE XapakTepUCTUKN U KIEMHO

CroitHocTn U3MepeH Tok MaucneHun cToiHOCTY enexkTpuy
MNpunox (mA)
oHO Har €CKO CbMNpOTUBIIEHVE
Mpoba (kQ)
peXeHu
© Apm A-B Apm B-C | Arm C-A | Apm A-B | Apm B-C | Arm C-A
1 0.435 0.804 0.520 252 136 21 :sé
2 110A.C. 0.428 0.700 0.618 257 157 177
3 0.862 1.036 0.815 127 106 134
NanckeaHe == 10 <X< 2000

Tabnuya 6 — CTOWHOCTU N3MEPEHO ENEKTPUIECKO CbNPOTUBEHNE
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Fig. 1 — YcTpoiicTBO TECT KITEMHO NpUNTb3BaHe

e
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Fig. 4 — XapakTepusauums Ha CTOMHOCTM 3a €NacTUYHOCT W M3HOCBAH



KoHu4HO nsmecteaHe

Hanpequ namecteaHe

Fig. 5 -YcrpoiicTea TecT enacTu4HoCT
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Fig. 7 YcTtpoicTBo TecT ymopa




Fig. 8 — YCTpoWCTBO TECT E/IeKTPUHECKO
CbMNPOTUBMNEHNE H

3ann4yeHo no un. 363, an.3- ot 30I1

Yy For DAMP s.r.l.

Mr. Gian Luigi Sarmenti 7
(Testing Engineer) E)

Mr: Ugo Bocassini
(Q.A. Manager)

YN
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MNpunoxkexue |
Yeprex N23.45.50.02 Pes. 0 gata 02/02/11
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NPUNOXKEHWE 2 -20

Ocuunorpamm



MPOLEAYPA NO UINUTBAHE - NMPEAMET 2.8 - 21

[unarpama Ha pa3noHKa no Yeptexk 3.45.50.02 n4 npeam usnuTeaHe 3a ymopa

Barmple Pate Hilsisec
CHANTPAY

Area=7.48 v*

Spacer damper n-damm A
Fpp= 465kg  4568.16N
Spp=36.15 mm

F=1Hz

K= 50

E= 3.673 walt* sec

Bample FHate T00sfsec
CHAMI {1V

Area= 8,49 \V*

Spacer damper n” 4 arm B
Fppo=505 kg 4844N
Spp=36.15 mm

F=1Hz

K=250

E=4 184 wai" ses

v/
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MPOLEAYPA NO U3NUTBAHE — MPEAMET 2.8 - 22

[Ouvarpama Ha paznoHKa no yeprtex 3.45.50.02 n4 npegu vanuTBaHe 3a ymopa

Sample fate T0dsfoec
CHANTDGY

Area=8.52 v*

Spacer dampet " darmC
Fpp=8622kg S120BN
Bpp=36.18 mm

F=1Hz

K= 50

E= 4 179 watl* sec
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NPOLIEAYPA MO U3IMUTBAHE - NMPEOAMET 2.8 - 23

[unarpama Ha pa3noHkKa no 4yeptex 3.45.50.02 n5 npean n3anuTBaHe 3a ymopa

. s - Byayste Rale 100sfves
Swpgy

Areas=T.50

Spaser gamper 10 6 am &
Fro=489kg 4ATBTHN
Spor38 3 mim

Fe= Mz

W= 5

b 3 71F il s20

Samphe Hats T
CHARPRLY

Ares= TEDV?
Spacerderper % amB
Toppe 4BHkg  ABSI6N
Sp=ds 18 mm

Fe iz

K=50

E=3 878 wall'ses
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MPOUEAYPA MO U3NUTBAHE - MPEAMET 2.8 - 24

Jvarpama Ha pasnoHka no yeptex 3.45.50.02 n5 npeau usnuteaHe 3a ymopa

Ares=7 BB
Spacer damper o9 arm
Fpp-d85kg 47578 N
F=1Hz

= Hi
E= 3 855 wall® sec

Hamiple Fale Tkt

Citamsipiy

SN



MPOLUEAOYPA NO U3MUTBAHE — NMPEOAMET 2.8 - 25

[Juarpama Ha pa3noHKa no yeptex 3.45.50.02 n 6 npean nanuTeaHe 3a ymopa

Hate sliGadues
e

Spacer damper drawing 3.45.50.02 °6 Before fatigue fest

Area=T6A V¢
™\ Spacer dampern Barm A
‘ Fpp=282ky 45322
Bpo=38.18 mm
F=qhz
W B
E= 3 747 wall® son

[easpbe Fade Hillsfses
CHBRLE Y

Argaz T.88 V7
Spaces dasmper ° Barm B
Fpp= £53%g 4434 M
Bpr38.3 mm
Fe @ Mz

M K= 50

E=3.787 wall* sec



NPOUEAYPA MO U3NUTBAHE — NPEOMET 2.8 - 26

[uarpama Ha paznoHka no Yeptex 3.45.50.02 n6é npeau uanutsaHe 3a ymopa

Spacer damper drawing 3.45.50.02 n°6 Before fatigue test
I — : ; Sampie Rate 108sfsec
| ; CHANTE: 1Y

Area=7 40 v

Spacer damper n"8amC
Fop=458kg 44829N
Spp=36.3 mm

F=1Hz

K= 50

E= 3.620 wall* sec

-



NPOUEAYPA NO N3NWNTBAHE — NPEAMET 2.8 - 27

TpenTeHe ocumnaLuMaA cMna Npeay TecT Ha ymopa
Paznoxka Ne5apm An B

Suspan oscillation force before fatigue test
Spacer dampern°SarmAeB | o

l CHANZ1:500ms

[ f 1 . [ |

PR TRUZ «+BBEY
FREQ- <TACZ 20042
initial value
Start day 16/03/2011 at 16.00 hr
Fop=60.2 kg
Spp= 38 mm
F=2 Hz
Pas, KWS 1mVyAN=10Kg

TpenTteHe ocumnauua cuna cneg Tect Ha ymopa

Suspan oscillation force after fatigue test

_____ ¥ . T —— 1L ] gt 1
: CHANZ IV S00ms

PEPK | TRCZ 44,38V _

Final vaive et cycles 10002600
Day 13106/ 1 at 1215 hr
Fop=43.8 kg

Spp=38 mm

F=2 Hz

Pos. KWS 1myA/=10 Kg

O



MNPOUEAYPA NO N3NUTBAHE — NMPEAMET 2.11 - 28

BaTbpHa ymopa cuna npeau Tecta
PaznoHka Ned apm.B, pasnoHka Ne6 apm A

Frame T ot d

LHANZ S80mY. 25

i i e & s B . & [ A g
‘ g g‘ [ A8 e ' gL JU Y
H ] iy il i § { H i % i % i ) ' | i g
F 1; ] 1 I 1 § 3 H + t~11 --}r R |
. E ¥..§ - : 4 g L | = !;..... ,E } [ r
1 14 3 ft Hobi s 4] ;jf :
oA oo
;'1~»§ { ‘j ¥ Y ) J i

PR TRCE 4287 Y

FHEQ IACZ 18802
Force before Aeclian fatigue test
Start day 16/03/2011 at 16.30 hr
Fpp= 1038 kg 101.83 N
Spp= 0.2
F=1.08 Hz
Pos. KWS 0.8mVN=5 kg

BATbpHa ymopa cuna cneg Tecta

i CHANZ2 SUOMm )28

1 I,. 1 3 *
X Nl I | 1 i =
i .§'§| il s,. L if
% | } ! ;% |
I8! IRRIRRIRIRIE i
‘ 'R N

PE-BK TRCZ 152V
FREG-TRC2 182 Hz

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

Fpp= 7.6 kg 7465 M
Spp= 0.2°
=102 Hz
Pos. KWS 0.5mvAV=8 kg
S
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NPOLEAOYPA NO U3NUTBAHE - NMPEOMET 2.8 - 29

Pa3noHka vyeptex 3.45.50.02 Ne5 cnep tecT 3a ymopa

M!H“WI MM!II;{H& FRPWE RSN LWE TR 2w o v Ay w meoee . [
------ o e Sampke Fale 100sfsec
CHARI PG Y

Area=601 V*

Spacer damper n“ S armA
Fpp=351kyg 3443 N
Fee 1 Hz

K= 30

Ex 2.847 walt* sec

Sample Bate 180sisec
OCHEMIATY

Area= 5.80 V*

Spager damper i* § arm B8
Fpp=37.Bkg 3708N
Spp=38.2 mm

F=1Hz

K= 50

E=2 748 watt* sec



NPUNOMKEHNE 111

Oldrati poknag OT UsNUTBaHWA



KnneHT: SMATER

Noro Olrati NAcT € gaHrK 3a matepvan
ApTuryn: 600/10 [fata Ha nspasaHe: 15.12.99 Ed.1
[Jata Ha goctaBKa: 05/01/11
Oldrati napTuga: 54142
KombuHnpax OcHoBeH noanmep cneumdurauma TS-RO1
KoaMS00362 -OLD NBR
NSONRA
CBoMNCTBO Metop, Ha M3nckeana OTyeTeHa
| eAnMHMLA " N
M3nuTBaHe CTOMHOCT CTOWHOCT
1. XapaKTepuCTUKKM Ha By/sikaHW3auma MDR. 170 °C, arco 0.5
ML [ Ibf.in ASTM D5289-
| I 95 0.48+0.72 0.64
|
| MH ! Ibf.in " 9.25+13.90 12,38
: tsl | min.s " 1:04+1.21 1:16
£'90 min,s ! 3:08+4.14 3:59
OpUrMHaAHW NapameTpu neapcku amcT npu 160 9 Cx15', Auckoee 160 °Cx15' i
2. Cneundmura Texect ASTM D792 1.14 £0.03 1,15
Shore A ASTM D2240
3. TewpaocT (3") 5515 53.7
4. AKOCT Ha OMBH N
MPa ASTM D412- 510
Mogayn npu 100% C ) 1.6
Mogyn npu 300% - " 3.5 43
N34pbHIMBOCT HA ONBH - " >12 14.0 i
0,
YabmKreHue npy % " 5500
CKbCBaHe 685
| 5. YCTOMYMBOCT Ha >30
| CKbCBaHe N/rnm ASTM D624 C 31.2
| 6. Pukowet npn 20 °C ASTM D1054 <45 42
7. Hatuckos pea Ha ANCKa
C.S. 72 yaca npw 100°C | % ASTM D395-B <20 19
8. Cneg 3aTonnsHe ¢ 8b3ayx — 72 vaca npu 70° C
[

MpomaHa Ha TBBPAOCTTA [ MNoanopa A ASTM D573 max +6 +3.0
ﬂpomnHa Ha TernoTo % max -3 -0.8
NpomsHa Ha obema 9 max -3 - 0.7

N3APBKANBOCT HA ONBH % max -15 7.6

npomaAHa
YabnxeHWe npy CKbCBaHe - % max -20 a7
npomAHa
9. YCTOM4YMBOCT Ha 030H
oueHKa npu /X °C ASTM D1149 | 6e3 nykHaTuHm npemuHan
10 Cneg 3aTonanHe ¢ Boda — 72 yaca npun 100° C
MNpomsaHa Ha TBBPAOCTTA Nognopa A ASTM D 471 max -8 0.7
i lijMHHa Ha Ternoto 9% max +15 +5.5
MNpomaAHa Ha obema 9 max +15 B +6.0

11 Cnea 3saTonnAHe € eTaNOHHO macno ASM1 — 72 vaca npu 70° C




MpomaHa Ha TELPBOCTTA Aopnopa A | ASTM D 471 max £5 _+4.7
MpomaHa Ha TernoTo % 1 max £15 -9.1
MNpomsaHa Ha obema % 5 max +15 -10.2

M3apbHANBOCT HA ONBH % - max 35 +7.8

npomsHa ?
YabaeHue npu CKuCBaHe - % - max 35 7.4
npomAHa ’ N
12. YcToitumBoCT Ha
yeron Mm3 ASTM 05963 <120 117
HaApacKBaHe N
13. C.5. 72 yaca npyn 20°C % ASTM D.305-B <120 96
14. Otcrok npy 100°C | % ASTM D1054 <70 67
|
15. C.S. 72 waca npu -30°C | % ASTM D395.8 6
16. OTcroK npwm -30°C % ASTM 01054 N 8
17.TR Tect TR 10% 9% ASTM D1329 MUH- 29 -31,0
R -3 3
18, Kpexkocr TemnepaTtypa | ¢ = ASTM D746 mun-30 340
* = usmepBaHe Ha KpaitHaTta aebenvna creg 30'

WHbopmaumaTa v AaHHMTE, ChAbMKALUM CE TYK, C& CMATAT 33 TOYHM 1 HAZEX/AHW, HO Ce NPeACTaBAT Bea rapaHuua, rapaHLmua uam
OTrOBOPHOCT OT BCAKAKLB BUA, W3pa3eHa win nogpasbupalla ce. KakTo npu Bceky maTepuasn, oueHKaTa Ha KoonepauuaTa npy ycnosmaTa
Ha Kpaiina ynoTtpe6a, npeau Aa 6bge cnennduumpana, e oT CbLLeCTBEHO 3HA4YBHUe,

| Chratiie

£330 FUGTHRE SY Y

Gelh ek DEVRLGERMENT

| 3anauyeHo no yn. 36a, an.3 ot 30/
. //7’7 B
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NPUNOKEHUE IV

Demont goknag ot uanutaHmna N RP LS 11/209



JIoro Demont

LA T T rY T

AOKNAL OT U3MUTAHUA
N° RP LS 11/209

SPAT




b

Noro DEMONT ManuTtaTeneH AoKnaa,

Noro nabopatopun
SPAT
N° RP LS 11/209 cTpanuua 1 o7 8

KnnenTt:

M3nuTeaH NPoOYKT:

Tun:
Uen Ha n3anuTBaHeTo

M3nuTBaHETO € NpoBeAeHOo Cbi.

CnuncbK Ha NpoBeaeHUTe U3NUTBAHUA

MpuemaHe Ha nanuTeaHus obexr:
Meprop Ha U3NUTBaHETO

Ceuperten Ha Tecta

To3u poKnapg cbabpiKa:

O6wo cTpaHuum 8

DAMPS.r.l.

Y. "fleonapao aa BuHun" 15
24060 Carobbio Angeli BG
Utanua

TpoitHa pa3noHKa

Tun S.3.450.50 CCR.br

3a NpoBOgHUK ¢ AuameTbp 36.20mm
Yept. Ne 3.45.50.02 pes.0

Tunoso U3NUTBaHe

IEC 61284 BTOpO U3paHue 1997-09
KopoHa edekT

Paguno cmyieHuna

31/03/2011

13/04/2011

Yepremu 1

MHpOPMaLLMA OTHOCHO Pa3npoCTPaHEHWETO Ha AOKN3Aa CE CbabpKa B AOKYMEHT "TEST

DOCUMENTATION" n LS 11/206

Jata Ha nsgasaHe

13.04.2011

SPAT nabopatopus
Antonio Mastellaro

Moanuc He ce yeTe

Y



JNloro DEMONT

WanuTtateneH goknag, Noro na6opatopusa

SPAT

KnuneHrt:

ManuteaHn NpoayKT:

N° RP LS 11/209 CTpaHuua 2 0T 8

DAMP S.r.l.

Yn. "NleoHappo pa Bunun" 15
24060 Carobbio Angeli BG
Htanunsa

TpoitHa pa3noHKa

Tun S.3.450.50 CCR.br

3a npoBoAHMK C guameTbp 36.20mm
YepT. Ne 3.45.50.02 pes.0

B3€MAHETO Ha I'Ip06V| € U3BDbPLUIEHO OT KNNMEeHTa

napameTpu, onpegeneHu oT NPOM3BOANTENA HA TECTBAHOTO YCTPOWCTBO

Bwx yepexa



dy

L I
Joro DEMONT W3nutateneH poknag Noro naBopatopua
SPAT
N° RP LS 11/209 cTpaHuya 3 ot 8
CbAbLPHAHUE
Ctpanunua
1. Mbpea cTpaHuua
2. MapameTpu Ha TECTBAHOTO YCTPOMCTBO
3. CbabprHaHue
4, CHumku oT nogpepbara Ha TecTa
5. KopoHa Tect
6. CHuMKM OT KOpPOHa TecT
7. Cxema Ha TecTa 3a paguo CMYLWEHHUA
8. TecT 3a paguo cMmyLleHuna

Jlonycku B UamepBaHuATa

- Tect 3a pagno cmywenua + 1.5%
- PaswuMpeHun gonycku B U3MepBaHuATa ¢ Kopurnpauy, ¢paktop K=2
- Tpagycu Ha cBo6oaa = 95%

TEST OBJECT IDENTIFICATION
OnuTHUAT 0BEKT He e naeHTuduumpaH ot nabopaTtopuarta Ha SPAT. MpoussoguTens rapaHTupa, ye
M3NUTBaHWUA 06EKT e CbrNacHo NPeACcTaBeHUTE YEPTEXKM.

Homep Pesuana Data

3.45.50.02 0 02/02/2011 TpoitHa pasnoHKa
Tun 5.3.450.50 CCR.br

3a NpoBOAHMK ¢ gnameTbp 36.20mm




[+

=

Q.

_nw 00
[

© o

o = <

o < o

\O© Q. =

c » | =

= o

o =

_m Q

=

=8

©

2 )

o o

s 3

% —

= 7]

P pal

= a

m o
o)

. =

[

=

T

=2

O

=

L

)

o

[

@]

=

Noapenbata Ha TecTa 3a RIV 1 KopoHa edekT



JNloro DEMONT

UsnutateneH A0Knag

Noro nabopatopus
SPAT

U3nuTeaH NpPoOAYKT:

[ata Ha TecTa:

Mpoueaypa

Ha U3nuTBaHe:

N° RP LS 11/209

cTpaHuua 5018

TpoiiHa pa3noHKa

Tun 5.3.450.50 CCR.br
3a npoBoAHUK C guameTbp 36.20mm
Yept. N2 3.45.50.02 pes.0

13/04/2011

- W3nuTBaHeTO Ce M3BBLPLLIBA HA TbMHO
- HanpexeHWeTo ce NOBMLIABA A0 NOABATA HAa BUAMM KOPOHA edekT
- HanpexeHwneTo ce Hamansga Ao 3aryba Ha KOpoHa edekT
- 3anwueart ce HMBaTa Ha noABga u 3aryba Ha edekTa

ATMmochepHU YCNoBM: Temnepatypa Ha cTasTa: 21°C
ATmocdepHo HanaraHe 101.5«kPa
BnaxHocr 40%
@DaKTOp Ha KOpeKUUA Ha atmocdepaTa: 1.00
PesyntaTtn OT TecTa -
Mpo6a Ne O6pazey 7 O6pasey 8 O6pazey 9
'Hanpe»(eHwe Hanpexehue Hanpemewe'HanpemeHwe HanpexeHue |HanpexeHune
npv nossa | npu 3aryba | npu noasa | npw 3aryba | npu nosea |npwu 3ary6a Nosuuna Ha
Vsmepeatie N Ha ebekTa | Ha edekTa | Ha edekTa | Ha edekta | Ha epekTa |Ha edekra KOPOHETB\EM
(kv) (kv) (kv) (kv) (k) [(kv)
1 360 351 357 349 361 355 Bisk CHUMKA Ha CTP. 6
2 359 350 358 348 363 356 Buk cHumKa Ha cTp. 6
3 359 351 356 349 362 355 Bik cHumKa Ha CTp. 6
Cpeaya croitHoct 359 351 357 349 362 355

3abenexka' Npy TPOKHMTE pPa3noHKK He ce HabawaaBa KopoHa edekT 40

349kv

Bu»X CHUMKUTE Ha CTpaHUUa 6



Noro DEMONT N3nuTateneH AoKNaa Noro naBopaTopus

SPAT

N° RP LS 11/209 CTpaHMya 6 oT 8




JNloro DEMONT

N3anutaTtened aoknag Jloro nabopatopus

SPAT |

N° RP LS 11/209

cTpaHuua 7 0T 8

Paguno CMYLLLEHWA U3MEPBAHE HA HAaNpPeXKeHNEeTo

ManuTBan NpoayKT:

Jara Ha Tecra:

TpoitHa pa3noHKa

Tun S.3.450.50 CCR.br

3a NPoOBOAHMK € aAuameTbp 36.20mm
Yeprt. N2 3.45.50.02 pes.0

13/04/2011

Cxema Ha Bepurara:

Fent CHEmE 2

L
SN

!
NoAUAL

lo =
L] ] | i
= RIvg1IAT =

ATMOCHEPHMN YCNOBU: Temnepatypa Ha cTaaTa: 21°C
ArmocdepHo HanaraHe 101.5kPa
BnaxHocT 40%

daKkTop Ha KopeKuus Ha aTmocdepara: 1.00

YectoTa Ha n3amepeaHe: 1.01MHz

RIV dakTop: -9dB

Wym B cTasTa npu 300kV: 19uv

CnucbK Ha UHCTPYMEHTUTE NON3BAHKU NPU U3NNTAHUETO.

|

C

Q
RIV-01/AT
TVc-02/A1
MU-081
SM-02/AT

BYCOKOBONTOB M3MepBaTENEH TpaHCchopmaTop cepueH Ne780321
BucoKoBONTOB KoHAeH3aTop cepueH Ne76631

Siemens B83600 — A56 cepueHn No 234 cbnpoTtuBneHue 300Q
PMM8010

KoHgeH3aTop Passom e Villa

Myntumep Fluke Tvn 8311

MeTeoponoruyHa craHuma

Gyt

&



Noro DEMONT M3nuTateneH aoknag

Noro nabopatopus
SPAT

N° RP LS 11/209 cTpaHuua 8 o7 8

Paauo cmylLeHna U3MEepPBaHE Ha HaNPeXeHUeTo

TpoiHa pa3noHKa

Tun $.3.450.50 CCR.br

3a npoBOgHUK € gnameTbp 36.20mm
YepT. Ne 3.45.50.02 pes.0

W3nuTtBaH NpoayKT:

[Jata Ha nanuTBaHe: 13/04/03

ESSN

O6bpasey 7 O6pazeu 8 O6pazew, 9
Crbnka % Cribnka kV YectoTa Nencremutenet RIV Je#cravrenen RIV OelictBuTeneH RIV
MHz {dBuVv) (dBuV) {dBuV)
1.2 318 1.01
11 292
1.0 265
0.8 238
0.8 212
0.7 186
0.6 159
0.5 133
0.4 106
0.3 80
0.4 103
0.5 133
0.6 158
0.7 186
0.8 212
0.9 239
1.0 265
11 292
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 E] 9 9
Radio interference sharacterishe
£ B
o,
s

FERCN L a1
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MPUNOKEHUE IV
CMUCHK HA KAIMBEPUPAHOTO OBOPYBAHE/YCTPOMCTBA



CMUCHK HA OBOPY/IBAHE 1 YCTPOMCTBA
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Technische Unlversiist Graz
Tachnische Varsushs- und Forschungsanstalt Auftrags.Nr.; 73.757i04 Seite 2

t0r Pastigkelis. und Materiaipriifung

1. Commission

On 2004 05 08 the Accredited Research and Testing Laboratory for Strength and Material
Testing of the Technical Universily in Graz was charged with the mechanical type test of
Stockbridge dampers type 9301 aceording to the test procedure described under point 3 by
MOSDOFER Ges. m. b, H..

2. Test Material

The tests were cartied out on different types of Stockbridge dampers series No. 8301 which
are representative for the complete production line of dampers type 9301 manufactured by
Mosdorfer, Sketches of the dampers are given in Annex 1.

Article number; Typeoffixing Clamp - material; {MOSDORFER
weight/messenger cable drawing number:
8301.040/EA1 Casting Forged Al- Alloy F1001054
9301.20/G/" Casting Cast Al- Alloy F1001140
9301.040/EA Fixed with cones Forged Al- Alloy F1001006
9301.20/G Fixed with cones Cast Al- Alloy - (F1001139

3. Test Procedure

The type test was carded out according to IEC 61897 ,REQUIREMENTS AND TESTS FOR
STOCKBRIDGE TYPE AEOLIAN VIBRATION DAMPERS™.

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

The fatigue tests of the 9301 damper were already carried out in the TVFA in 1999 and were
isstied in the TVFA Test Report Nr. 72.133/99 from 1988 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 IS0 17025:2001 ,GENERAL REQUIRE-
MENTS FOR THE COMPETENCE OF TESTING AND CALIBRATION LABORATORIES®
and EN 45004:1005 ,GENERAL CRITERIA FOR THE OPERATION OF VARIOUS TYPES
OF BODIES PERFORMING INSPECTION®,
MOSDORFER Ges.m.b.H, is certificated according to ONORM EN 180 8001:1994 ,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 of the equipment
for the type test is calibrated and has a valid ceitificate.

. .'Z( ‘7 Lx_//
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8. TestResults

Following the most important parts of the requirements of the standard are summarised in
{tafic lstters 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 all essential respects, with the manufacturing or contract drawings.

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

7.2 Verification of dimensions, material and mass

Type tests shall include verification of dimensfons, material and tolal mass to ensure
that dampers are within the folerances staled on confract drawings.

Test result: There are no deviations from the manufacturers drawing referring to dimen-
sions, fotal mass, shape and material,

7.3 Corrosion protection test ' =

7.3.1  Hot dip galvanised compenents (other than messenger cable wires)
Hot dip galvanised components shall be conform to the requirements of 1ISO 1461,

Testresult:  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,

Pl
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fiir Fastigkelts~ uivd Materiatpriifung hﬂ%

7.5 Clamp slip test

By means of a suitable device a load coaxial fo the conductorshall be applied to the
clamp. The conductor shall be tensioned to 20% of the rated fension strength. The

i foad shafl be gradually increased to reach 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 load of 2.5 kN

't after 60 5. After increasing the load, the minimum value when siippage oc-
cured was 3.2 kN. '
Oy 2) Cast Clamp:

No siippage ocourred 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-
3 cured was 4.5 kN.

......

kM - *
S A Gl O 5 ot o g o i ¢ anar o it o s e SR
i *

~ ' 7.7 Clamp bolt tightening test

The test shall be performed by instafling 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 to the minimum
o torque value recommended by the bolt supplier.

Test result:  The maximurn torque 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 oceurred at these torques,

7.8 Attachment of weights to messenger cable

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

specified minimum slip foad of 5KN. This foad shafl be kept for one minute. Then the

load shall be increased until one weight was pulled free of the messenger cable.

L4
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Testresult: 1) Weights fixed by casting:
The tensile load of 5 kN was applied and held for 60 5. No slippage occurred.
(7 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 60 s. No slippage occurred.
- After that, the load was increased. The minimum value when the load dropped
1 and slippage began was 10.8 kN,

& 7.8 Attachment of clamp to messenger cable test

k A tensile load shall be applied between the messenger cable and 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 losd shall be kept for 80s. Then the load shall be

o increased until the olamp has been pulled free of the messenger cable.
; Testresult: 1) Cast Clamps:

The tensile load of 1.5 kN was ‘épplied and held for 60 8. No slippage oc-
curred, After that, the load was increased. The minimum value when the load

= dropped and slippage began was 3.0 kN.
_ 2) Forged Clamps: , AA\Q\;\
. The tensile load of 1.5 kN was applied and hsld for 60 s. No slippage oc-

surred. 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 characteristic test

The damper shall be attached via its clamp to a shaker conirolled by a sinusoidal
oscillator, the cutput 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.

Testresultt  The Power Dissipation before and after fafigue was tested on three represen-
tative samples {see point 7.12). The graphs are enclosed In Anhex 2,

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

7.42 Damper fatigue test

7.12.2  Swept freqa:ency method
For the type test, the swept frequency method was perfﬁmed
Three dampers shall be attached via their clamps fo a shaker controlfed by a sinu-
soidal vscillator the oulput of which is variable in frequency end amplitude. The at-
tachment shall be done by means of a bar with practically the same diameter as the
conducior for which the damper is being installed.

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

%Be?are and after the fatigue test, the three test samples were subjected to a damper charac-
teristic test according to clause 7.11.2 of the standard.

;
Testresult,  Resonant frequencies;

The corresponding resonant frequencies for each damper before and after the
test must not differ from each ather more then + 20%.

Sample No. asG 1 GGG 1 GSK 1
frequencies [Hz]

Before

fatigue 20 43 13 36 22 53
After 19 43 13 36 22 53
fatigue

Difference [%] -5 0 0 o 1} 0

) ' /@(L/
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Annex' 1

Sketches of the Stockbridge Dampers Type 9301

Beilage 1
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Power dissipation:
Values of damping power before and after testirig at the individual resonant
frequencies must not differ more then £ 20%.

Sample No. G8G 1 GGG 14 GSK 1
?ﬁ;ﬁiﬁé‘% Ha | 2 L 2 | .
;?ae; ?ii?ﬁ?é?% 110 | 180 | o080 | 150 | 108 | 210
| g&ﬁ;ﬁﬁ;’“ 110 | 190 | o070 | 142 | 105 | 205
Difference [%} o | 56 | 222 | 3 0 2.4

The recorded graphs are enclosed in Anhex 2.

» Visual examination;
After the fatigue tests, all strands of the messenger cable were unbroken.

« Attachment of weighis to 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 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 applied and held for 60 s. No slippage
ocourmed, After that, the load was increased. The minimum value when the ,
load dropped and slippage began was 3.7 kN. 4&

« Tightening torque:

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

The Official in Charge: The Head of the TVFA:

' 3anuueno no un. 36a, an.3 or 30N N
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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 charactetistic tests
{phase angle,impedance and power dissipation)
according to
clause 7.11 of the standard

Beilage 3
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Ob6eKT Ha TecTa:

Mpepcrasuten:

N3nbaHeH:

TO3K TecT CbAbPIKa:

Pt

Die TVFA ist fUr die in diesem Bericht beschriebene Untersuchung nichS akkredftiert.
Die in diesem Bericht enthaftenen Ergebnisse beztehen sich ausschileBlich auf den

Untersuchungen warden nur auf Basis eines schriftlschen Auftrages durchgefflhrt.

OOKNAL OT U3NMUTAHUA

Ha
BUBPOTACUTEN

Bubporacuten tTvn 9301

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

20010508

7 cTpanuum
AHekc 1 (4 cTp.)
AHekc 2 (6 cTp.)
AHekc 3 (18 cTp.)

Untersuehungsgegenstand.

=g

GekQrzte Verdffentlichungen von Untersuchungsberichten sind mlt der TWA zu verelnbaren.
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1. MsnbaHeHue

Ha 2001 05 08 akpeauTupaHaTa npoyysatenHa M TectoBa sabopatopua 3a 3a cuia Ha
maTepuanute Kbm TeXHUUECKUA yHuBepCuTeT B Graz M3NbAHU MeXaHnyeH TecT Ha Bubporacurenu
Tvn 9301 cbraacHo TecToBaTa npoueaypa onucaHa B Touka 3 Ha MOSDOFER Ges. m. b. H.,

2. WsnutBaH maTtepman

TectoBeTe 6AXa VM3NbAHEHW C pa3nuuHu Buaose eubporacutenu, cepua Homep No, 9301 KouTo
npeactasnasaT nMbaHaTa npogykrosa AnHua 9301 npoussegeHu ot Mosdorfer. YepTexku Ha
snbporacutenuTe ca npeacraseHu B NMpunoxeuue 1.

MOSDORFER
Homep: Tun MaTtepuan Ha KnemuTe:

HOMEP Ha YepTex:
9301.040/EA1 Jlat KosaH Anymunuii - Cnnas | Ft001054
9301.20/G/1 Jat Nat  Anymunnii - Cnaas Ft001140
9301.040/EA DuUKCUpaH ¢ KOHyCU KosaH Anymunuii - Cnaias | F1001096
9301.20/G DUKCMPaH C KOHYCH F1001139

/1aT AnymuHuid - Cnnas

3. TECTOBW NMPOLEAYPU

TunoBute TectoBe 6Ax wu3BbpweHn cbraacHo I|EC 61897 ,U3nCKBaHMA K TectoBe 33
Bubporacutenun".

Bceku TECTOB TecT Gele u3BbpleH ¢ TP Npobu KOUTO Ca WAEHTUYHM NO BCUYKW AeTaliu C
BubporacutenuTe, KOUTo We 6baaT A0CTaBEHU.

TectoBe 3a ymopa Ha maTepuana Ha 9301 subporacutens ca Bede u3BbplweHn ot TVFA npes 1999
¥ ca usgagenu ot TVFA Tectosu goknaau Nr. 72.133/99 ot 1999 07 23. PesynTatute N3gapeHu 8
TO3M A0KNaZ, CAMO NOBTapPAT AaHHUTE OT pesynTaTa oT Tectos [Joknag, Nr. 73.133/99.

OcTaHanuTe TecToBe ca u3BbpweHu B nabopatopuata Ha MOSDORFER ¢ Hanuuueto Ha
npepctasuten Ha TVFA.

4. Tectoso obopyaBaHe E s

TVFA e akpeguTupaHa CcbriacHo ONORM EN ISO 17025:2001 ,OCHOBH#M W3UCKBaHWA 3a
KOMMETEeHTHOCT 3a TecToBu M KanubpaumorHu nabopatopun” u EN 45004:1995 ,OcHOBHM
KpuTepuu 3a paboTa Ha pasnUuHM TMROBE OPraHW U3BBPLUBALLM MHCNeKuMA “.

MOSDORFER Ges.m.b.H. e ceptuduumpan cbrnacio ONORM EN ISO 9001:1994 ,Cuctemu 3a
KauyecTso — MOAEN 3a OCUrypsiBaHe Ha KayecTBOTO NpWU MPOEKTUpaHe, passuTvue, NPOU3BOACTBO,
MOHTaX u ob6cnyxksaHe “.

CvrnacHo Te3u ctaHgaptu, TVFA u MOSDORFER Ges.m.b.H. umaT AOKymeHTUpaHa cucTema 3a
NoAApbBKKa U Kanubpauma Ha TecToBo 06opyaBaHe. Beaka vacT oT obopyasaHeTo 3a TUNoBUA TecT
e kanubpupaHa 1 uma BanuaeH ceptTudukar.
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5. Pe3ynTaTv OT M3NUTBAHETO

CnepaBaluvTe Hail — BaXKHUTe YacTyi OT M3MCKBaHWATA Ha CTaHAapTa ca 0606LieHm B HarIoHeHU Byxeu 1
CpaBHEHU C PE3yNTaTUTe OT TECTOBETE.

7.1 BusyaneH orneg,

TunosuTe TecTose TpAGBa A3 BKMNKOMBAT BU3ya/ieH Or7ie/, 3a JA Ce NOTBbP/IY CbOTBETCTBUAETO Ha
BMBpOracUTENUTE BbB BCUMKI OCTPOBHM aCNEKTH CYEPTEHKUTE Ha NPOM3BOAMTENA.

Pe3yntaTM oTTecta: HAMa OTKNOHEHWA OT YepTeXkuTe Ha NPOU3BOAMTENA OTHACALLM Ce
[0 pasmepwu, obwa maca, popma 1 matepuan.

7.2 TloTBbpXKAABaHE Ha pa3mepu, maTepuanu U maca

TunoBUTe TECTOBE LLIE BK/KOMBAT NOTBbPMKAEHME HA Pa3MEPHTE, MaTepuaniTe 1 oblLiaTa maca3a Jae
CUIYPHO Ye BUBPOracuTe/MTE Ca B PAMKVTE Ha TO/IEPEHCA MOCOUEH B YERTENKMTE..

TecToBM Pe3y/TaTh: HAMa OTKNOHEHWS OT YepTEXUTE Ha NPOU3BOANTENA LLO CE OTHACA A0 pasmepy, obuwa
maca, popma 1 matepuani.

7.3 Tecr 3a 3awuTa OT KOpo3nA

7.3.1 [opewo nouuHKosaHuU enemeHmu
lOpeLLO MOLHKOBaHUTE enemeHTV TpAbBa A3 OTTOBApAT Ha M3NCKBaHWATa Ha ISO 1461

TecToBu pesyntatu : [lebenuHata Ha NOKPUTUETO Ha BUHTOBETE U TEXKECTUTE Ha BUOporacuTens, KouTo ca
eVHCTBEHUTE FOPELLO NOLUMHKOBAHN eNeMEHTM OTTOBaPAT Ha cneumduuHuTe CTOMHOCTH
nocouyeru B 1SO 1461.
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7.5 Tect 3a npunab3BaHe Ha Knemute

C nomMoOoLLTa Ha NOAXOAALLO YCTPOWCTBO Ha KOHEKTopa ce Npunara KoakcuManeH Toeap Bbpxy
nposogHuuuTe. NpoBogHUKLT Tpabsa aa 6bae HanperHaT Ao 20% OT HOMMHANHaTa AKOCT Ha
onbH. HatoBapBaHeTo ce yBesMuyaBa NOCTENeHHo, 3a Aa AOCTUrHe onpeaeneHoTo MUHUMaNHO
HaToBapBaHe oOT 2,5 kN. Cnep 60 cekyHau TOBapbT Ce yBenuvasa, AOKaTO He HacTbnu
npuynib3BaHe.

TecToBM pe3ynTaTu: 1) Koeanu knemu:
He HacTbnu npunab3saHe Ha UAM nNpegy cneuyGuUUHOTO MUHUMANHO HaToBapBaHe 3a
npunnb3saHe ot 2.5 kN cnepg 60 s. Cnep, yBenv4yasaHe Ha HaTOBapBaHETO , MMHUMa/IHaTa
CTOMHOCT KOraTo HacTbnu Npunb3BaHeTo Hewe 3.2 kN.

2) Natv knemu:

He HacTbnu npunab3BaHe Ha WKW Npeau cneundUUHOTO MUHUMANHO HaToBapBaHe 3a
npunabasane ot 2.5 kN cneg 60 s. Cneg yBennyasaHe Ha HaToBapBaHETO , MMHUMa/HaTa
CTOMHOCT KOraTo HacTbnu Npunab3BaHeTo Gewe 5.5 kN.

7.7 TecT 3a HaTsAraHe 6onToBETE HA KNEMUTE

Tecta TpaAbsa na 6bAe NPOBEAEH YPe3 MOHTAX Ha KINeMu OT Mo AbfKuHaTta Ha
NPOBOAHMKa 3a KOWTO ca npedaBuaeHn Bubporacutenute. BontoseTe Tpabea aa
6baat HaTterHatv go 10 % Hap cneuudmyHaTa CTOMHOCT 3a MOHTaxX. Cnep Tosa
HaTaraHeTo Tpabea Aa 6bae yBENUMYEHO A0 MUHUMaIHaTa CTOMHOCT Ha
HaTAraHe npenopbyaHa oT focTaBuKnKka Ha 60nToBe.

TectoBu pe3yntatn: MakcumManHaTa CTOMHOCT Ha HaTdraHe npernopbyaHa oT JOoCTaBuMka
Ha 6onTose e 1.3 X 35 Nm (-45.5 Nm) 3a koBaHu knemu n1.3 x 46 (=59.8 Nm) 3a
naTth knemu. Mo Bpeme Ha TecTa He HACTbNKW cuynBaHe Ha HUKOA YacT OT.

7.8 [pukpensiHe Ha TEXeCTU KbM Hocelus kaben. &f

Ha crnobexnte knemn e 6bae NpUNOXEHO HaToBapBaHe Ha OMbH MexXay
Texectute U cbobwmtenHua kaben. HatoBapeaHeTo Tpsbea pa 6Gbae
MOCTENEHHO YBEMWYaBaHO A0 [OCTUraHe Ha cneundguyHoTo MWHUMArnHo
HaToBapBaHe Ha npunib3BaHe 5 kN. ToBa HaToBapBaHe Tpsbsa Aa 6bae
rnoaabpxaHo 3a egHa MuHyTa. Cnea ToBa HaToBapBaHeTo Tpsibea Aa 6bae
YyBEenMYeHo 40 MOMEHTa B KOWTO efiHa TEXECT Ce U3MITb3He OT Hocelwms Kaben.
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TecToBu pesynTartu: 1) Texect puKcHupaHm c OTNMBKAE :
HatosapsaHe Ha ombH 5 kN Gele npunoxeHo n 3agbpxaHo 3a 60
cekyHau. He HacTbnv mpunnb3BaHe, cnep ToBa HaToBapBaHeTo Oelue
yBenuuyeHo. MuHMUManHaTa CTOMHOCT Ha KOATO HacTbMK MpUNIb3BaHEeTo
3anoyHa Ha 17.0 kN.

2) TexecTn pukcnupaHn ¢ KOHYCK:

Hatosapeave Ha onbH 5 kN 6elie npunoxeHo n 3agbpxaHo 3a 60
cekyHau. He HacTbnv npuniib3BaHe, cnep ToBa HaToBapBaHeTo Gelue
yBenmueHo. MuHuManHaTa CTOMHOCT Ha KOATO HacTbNu NPUITb3BaHETo
3anoyHa Ha 10.8 kN.

7,9 TecT npukpensHe Ha Knemu KbM Hocelms kaben.

HaToBapBaHe Ha onbH TpsiGBa Aa Gble NPUITOXeHO Mexay Hocelums Kaben u
TANOTO Ha KnemaTa. HatoBapBaHeTo Tpsibea na 6bae yBenuyeHo A0 AOoCTUraHe
Ha MMHMMAanHOTO 3a NpuniTb3BaHe HaTtoBapeaHe oT 1.5 kN. ToBa HaToBapBaHe
Tpsbea na 6bae ga ce nogabpxa 3a 60 cekyHan. Cnepn ToBa HaTOBapBaHETO
Tpsa6Ba Aa 6bae yBenuyeHo A0 MOMEHTa B KOWTO Knemarta ce Mpunib3He oT
cbobmrenHuma kaben.

TecTtoBu pesynratu: 1) Ilatn knemu:
Cuna Ha HatoBapBaHe oT 1.5 kN 6elle npunoxeHa n 3agbpxaHa 3a 60
cekyHau. He nacTbnu npunnb3saHe . Crien ToBa HaToBapsaHeTo 6Gelue
yBenudeHo. MnHumanHaTta CTOMHOCT Ha HaToBapBaHe Mpuv 3anoysaHe Ha
npunb3BaHeTo 3anoyHa Ha 3.0 kN.

2) KoBaHu knemu:

Cuna Ha HaToBapBaHe oT 1.5 kN 6ewe npunoxeHa n 3aabpxaHa 3a 60
cekyHam. He nacTbnu npunnb3eaHe . Cnep ToBa HatoeapBaHeTo Gelue
yBenuMueHo. MuHuManHaTa CTOMHOCT Ha HaToBapBaHe Mpu 3ano4sBaHe Ha
npunb3BaHeTo 3anoyvHa Ha 4.1 kN.
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7,11.2 Tect xapakTepuUCTUKN Ha BubOporacutenure

Bnbporacutenar ce 3akpensa upe3 ckobaTta kbm BubpaTop, ynpasnssaH OT
CUHycOuzaneH reHepaTop, YAATO U3XOAEeH curHan e NpoMeHnuB no YecTtota U
amnnutyna. MapaMeTpure Ha TecTa onucaHu B knay3a 7.112 ot ctaHpapTa 6saxa
nokputu. YecToTuTe, CbLOTBETCTBAWM Ha pa3ceMBaHETO Ha MOLIHOCTTA, ca
3anucaHu.

TecroBu pe3ynTaru: PaspywaBaHero Ha wMolwTa npeaM W cneg
yMopaTa 6ellie TeCTBaHO Ha Tpu NpeAcTaBuTenHy npobu (Bux Touka 7.12).
pacdhmknTE cCa NpuKperneHy B npuoxexHme 2

da30BMA BB, UMMedaHca U CUIOBOTO pa3cenBaHe 6sxa TeCTBaHW Ha TpU
[OMbINHUTENHN BUbporacutens. MpadmknTe CbC 3anmcucu ca NpUNoXxeHu
B MpunoxeHue 3.

i “', 7.12 TecT Ha yMmopa Ha Bubporacvutenure

7. 12.2 Meroa Ha n344CcTBaHe Ha 4ecrorara

3a To3u TMNoB TecT 6elle NpUNoXeH METOA 3a U3YUCTBaHe Ha YyecToTaTa.

Tpu Bubporacutens ce 3akpensaT Ype3 KJfieMuTe UM KbM LUenKbp, YNpaenaBaH

OT CUHycouarneH ocuunaTop, YUATO U3Xop, e C Bapupalla yectoTa u aMninTyaa.

HanpaeneHueto TpabBa ga ce M3BbLPLUM C NOMOLLTa Ha LUMHA C NPAKTUYECKM

ChLUMA AMaMETHP KaTo NPOBOAHMKA, 38 KOWTO Ce MOHTMPa aMOpPTUCLOPLT.
TecToBMTE NapaMeTpu (amnnutyda, 4ecrora), onucaHuM B craHaapTta, ce

3anassat. AMopTucbopuTe 6sixa Bubpupanu 3a 100 munvoHa (1Ge) uukbna.

Mpean v cnep TecTa 3a ymopa TpuTe TecToBu nNpobu 6axa obekT Ha TecT 3a
XapaKTepuCTUKK cbriacHo kray3a 7.11.2 ot cranpapra.
Y

TecroBsu pesynraru: Pe3oHaHTHa yecToTa;
CboTBETHaTa pe3oHaHTHa YecToTa 3a Bceku Bubporacuten npeam v cnej tecra He

TpabBa Aa ce pasnuyaea efHa ot gpyra c noseye oT + 20%.

Mpo6a No. GSG 1 GGG 1 GSK 1

PezoHaHTHA 1 2 1 5 1 5 4
uectota [Hz] ¢5§:J
Mpeau 20 43 13 36 22 53

ymopa

Cnen 19 43 13 36 22 53

ymMopa i

pa3nuka [%] -5 0 0 0 0 0
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[TpunoxeHwue 1

YepTtexu Ha Bubporacuten tun 9301
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PazceliBaHe Ha eHeprus:

CTOMHOCTUTE Ha MOLLHOCTTA Ha amMopTM3auma npeou W crnep MsnNUTBaHeTO Ha

oTAEenHUTE PEe30HaHCHI YecToTH He TpAGBa Aia ce pasnuyaear noseye ot + 20%.

Mpoba No. GSG 1 GGG 1 GSK 1

PesoHaHTHa YeToTa
[Hz 1 2 1 2 1 2

Pa3ceiiBaHe Ha
eHeprusiTa npegy 1.10 1.80 0.90 1.50 1.05 2.10

vmopa fW]

PazceiiBaHe Ha
eHeprusATa cnef 1.10 1.90 0.70 142 1.05 2.05

ymopa [W]

‘Pa3nvu<a {%} 0 5.6 -22.2 -5.3 0 2.4

MpachukaTa e npunoxeHa KsM npunoxexne 2,

. BuayaneH ornea;

Cnep tecta 3a ymMopa BCUYKU HanpasneHna Ha KOMYHUKaUMOHHWSA kaben ocraHaxa 30pasut.

. MpuKpenaHe Ha TEXECTU KbM Hocelw, kaben:

BubBporacutenure 6sixa TECTBaHM CbIAcHo Touka 7.8 oT cTaHpapTa 1 Toau Aoknag, Cuna
HaomsH of 5 kN 6Gewle npunoxeHa v 3agbpxaHa 3a 60 cekyHau. He Hactbnn
npurutb3sare. Crien ToBa HaToBapBaHeTo Oeile yBenuyeHo. MuHumanHata CcToiHoCT
KOraTo HacTbINM NpUNTb3BaHe 3aro4Ha Ha 6.7 kN,

« [MpVKpensHe Ha Krnemu KbM cbobLupTeneH kabern.
Bu6poracutenure 651xa U3NuTaH1 CbINacHo Touka 7,9 oT ctaHpapTa v To3u Aoknag. Cuna
Ha ombH or 1.5 kN Belie npunoxeHa W 3agbpxaHa 3a 60 cekyHan. He HacTbnn
npunbaBaHe. Crief, ToBa HaToBapsaHeTo Gelle ysenuueHo. MuHMManHaTa CToMHOCT
KOraTo HacTbMNM NpUNITb3BaHe 3anoyHa Ha 3.7 kN.

MoMeHT Ha 3aTaraHe:

OcCTaTb4yHUAT MOMEHT Ha 3aTAraHe Ha KrieMuTe ce 3aTara crej U3NUTBaHeTOo 3a yMopa,
He TpsibBa ga Gbae no-manko or 50% oT MbpBOHaYanHata CTOWHOCT. Han-HuCkusAT
OCTaBeH BLPTALL MOMEHT Ha 3aTsiraHe e 83.7% oT mbpBoHaYarnHaTa CTOAHOCT.

The Official in Charge: The Head of the TVFA:

( 3asim4yeHo no yAn. 36a, an.3 ot 30IM1

0o : Asegd "" o ':l':"' ‘Q‘...
if@g. M. Payefk ‘9%; .E za:?_ Y

L8 2 2

0. UBiV. Prof. H./Geymayer
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[TpunoxeHne 2

TecT XxapakTepucTuku Ha BubporacuTenute Npeau U crnes ymopa CbrnacHo Knaysa
7.12 o1 cTaHgapTa
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