RILIEVO VIBRAZIONI

o/\Y, = : COMMESSA: A12702
vz " "
Ja SAEletirica sl VERIFICA FREQUENZE CRITICHE VIBRAZIONI
o % Sicurezza, Affidabilits, Energetica GRUPPO
Cnergetica Castelnuovo del Garda (VR) Tel. 045/6450856 DATA: 24-giu-13
DATI DELL'IMPIANTO
CLIENTE: EHR s.r.l.
IMPIANTO: Centrale idroelettrica di Sgurgola
LUOGO: Sgurgola
UTENZA IN PROVA: GRUPPO
1 - ORIZZONTALE
DX SX - Radiale
2 - ORIZZONTALE
Monte Valle - Radiale
3 - VERTICALE
Assiale
|
|
TEST
MARTELLO
SONDE: VELOCIMETRI CEMB
Mod: T1-40/BF/00/0
21,1 mV-mm/s
3/2000 Hz
STRUMENTO: CSI 2130 - Mod B213A2 - n°00120353 - Analizzatore bicanale di vibrazioni

SONDA:  Accelerometro CSI A0760 GP n°P45629

NOTE:

RIFERIMENTO ISO 10816-5

Pagina 1 di 23



RILIEVO VIBRAZIONI

AV = i COMMESSA: A12702
< SAElettrica svl VERIFICA FREQUENZE CRITICHE VIBRAZIONI
@J "{, Sicurezza, Aﬁic{abilifé, éhergefica GRUPPO
Energetica Castelnuovo del Garda (VR) Tel. 045/6450856 DATA: 24-giu-13
DATI DELL'IMPIANTO
CLIENTE: EHR s.r.l.
IMPIANTO: Centrale idroelettrica di Sgurgola
LUOGO: Sgurgola
UTENZA IN PROVA: GRUPPO
Mechanical vibration — Ewvaluation
|NTEHNAT|ONAL ISO of machine vibration by measurements
on non-rotating parts —
STANDARD 10816-5 2t .s:
Machine sets in hydraulic power generating

and pumping plants

150 10816-5:2000(E)

MOTE 1 Thie numbers indicale measurement locatons,
MOTE 2 Uimbrelle-iype mathngs beiang 1o this grous

Figure 4 — Measurement locations for a Group 4 machine set with vartical shaft, lower bearing housings

braced ageinst the loundation and upper bearing housing braced against the generator stator only, usually
with operational speeds of between 60 min and 1 000 rmin

NOTE:

RIFERIMENTO ISO 10816-5
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RILIEVO VIBRAZIONI

o/\Y, = : COMMESSA: A12702
o e ® ®
3 SAElettrica svl VERIFICA FREQUENZE CRITICHE VIBRAZIONI
o /’;;‘, Sicurezza, Aﬁic{abilifé, éhergefica GRUPPO
Energetica Castelnuovo del Garda (VR) Tel. 045/6450856 DATA: 24-giu-13
DATI DELL'IMPIANTO
CLIENTE: EHR s.r.l.
IMPIANTO: Centrale idroelettrica di Sgurgola
LUOGO: Sgurgola
UTENZA IN PROVA: GRUPPO
Table A2 — Recommended evaluation zone boundaries for machines of Group 4: Vertical machine sats

with lowar bearing housings braced against the foundation and upper bearing housings braced against the

generator stator only, usually with operaticnal speeds of batweean 60 rmin and 1 000 ofmin

Al measurement location 1 At all other main bearings
Zone boundary ;?::T:Eﬁﬁ Rumus, veloc ity :;i';;tm; A.m.s. valocity
i mms ATy e
ACB L1 25 20 1.8
BT 100 4.0 50 2.5
co | 160 5,4 B0 <0
MOTE 1 It a machine has a lower genarsior besring wilhoul bracsng against e Tasndation, the vibravan
shaukd be avaluated according t0 mMeasurament Isoatian 1
2  Umbrails-type machines belong o s groop. evaluation 2ane bourdaries ans = lar e

heanngs

Zone &; The vibration of newly commissioned machines would normally [zl wiihin this zone.

Zone B: Machings wilh viteation withén fhis zone are normally considared acceplabla o unsestriciad larg-term
apsration

Zone G Machines with vibration within this zone are normally considered wnsahsfactory for long-lerm contraaus
operation. Gemerally, the maching may ba operated for a limiled period in this condiion until 2 suitahle opportuniy
ansas for remedial action

Zone O Yibrabon values wihin this zone are moemally conslderad 1o be of suffclant severily 1o causa damags o ihe
machine

NOTE:

RIFERIMENTO ISO 10816-5
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RILIEVO VIBRAZIONI

AT SACleHrica sl COMMESSA:  A12702
é:’" /'?, A @ VERIFICA FREQUENZE CRITICHE VIBRAZIONI
& %, Sicurezza, Affidabilité, Energetica GRUPPO
Cnergetica Castelnuovo del Garda (VR) Tel. 045/6450856 DATA: 24-giu-13
DATI DELL'IMPIANTO
CLIENTE: EHR s.1.l.
IMPIANTO: Centrale idroelettrica di Sgurgola
LUOGO: Sgurgola
UTENZA IN PROVA: GRUPPO
INDICE
o | VIBRAZIONE
FOGLIO N CANALE N° VIBRAZIONE mm/s POTENZA EROGATA NOTE
1 DISLOCAZIONE SONDE
2 NORMA APPLICATA
3 NORMA APPLICATA
4 INDICE
5 1A 1,248 MBIz DX SX - RADIALE
ECCITAZIONE
6 2A 1,333 A GIRI SENZA MONTE VALLE - RADIALE
ECCITAZIONE
7 3A 0,75 A GIRI SENZA ASSIALE
ECCITAZIONE
8 1B 3,836 A GIRI CON ECCITAZIONE DX SX - RADIALE
9 2B 1,425 A GIRI CON ECCITAZIONE MONTE VALLE - RADIALE
10 3B 0,77 A GIRI CON ECCITAZIONE ASSIALE
11 1C 1,571 100kwW DX SX - RADIALE
12 2C 1,405 100kwW MONTE VALLE - RADIALE
13 3C 0,702 100kwW ASSIALE
14 1D 1,56 250kW DX SX - RADIALE
15 2D 1,3 250kW MONTE VALLE - RADIALE
16 3D 0,633 250kW ASSIALE
17 1E 1,284 400kW DX SX - RADIALE
18 2E 2,238 400kW MONTE VALLE - RADIALE
19 3E 0,827 400kW ASSIALE
20 1F 1,681 530kW DX SX - RADIALE
21 2F 2,634 530kW MONTE VALLE - RADIALE
22 3F 0,977 530kW ASSIALE
23 TEST MARTELLO 0,115 MACCHINA FERMA SOSTEGNO (VEDI DISEGNO)

NOTE:

RIFERIMENTO ISO 10816-5

Pagina 4 di 23




RILIEVO VIBRAZIONI

NI = : COMMESSA: A12702
<3 SAElettrica svl VERIFICA FREQUENZE CRITICHE VIBRAZIONI
o ’4, Sicurezza, Affidabilita, Energetica GRUPPO
Energetica Castelnuovo del Garda (VR) Tel. 045/6450856 DATA: 24-giu-13
DATI DELL'IMPIANTO
CLIENTE: EHR s.r.l.
IMPIANTO: Centrale idroelettrica di Sgurgola
LUOGO: Sgurgola
UTENZA IN PROVA: GRUPPO

VELOCIMETRO 1 - A GIRI SENZA ECCITAZIONE

1.0 Equipment1-1
) [ ' ' Analyze Spectrum
20-giu-13 09:03:58
RMS = 1.23
o5 LOAD= .0
B4 T RPM = 60. (1.00 Hz)
(%)
@
w
T 06| 1
15
£
=
[=)
2
£ 04 1
w
=
]
0.2 | 1
0 I Ty
Freq: 25.00
0 100 200 300 400 500 600 700 red

Frequency in Hz

LIST OF SPECTRAL PERAKS

36 I3 -3E I3 I I IE-IE I IE-IE I3 I I

Ordr: 25.00
Spec: .698

Equipment : { )
Meas. Point: Equipmenti-1 ——>
DatesTime: 28—giu-13 ©2:B83:58 Units=mm/Sec RHS
PEAK FREQUEHCY PEAK ORDER PEAK FREQUEHCY PEAK ORDER
HO . (Hz) UALUE UAaLUE HO . (Hz) UALUE UALUE
1 .38 2729 c.3a2 13 67.19 -8841 67 .188
2 18.36 -a988 18.363 14 f1.44 -a582 1.442
3 15 .51 -1208 15 .5086 1% fF7.38 - 8667 F7.304
L 28.a65 -6569 20.64h8 16 82_47 -Bh9h 82 _hat
5 25 .73 -fB18 25 .727 17 oZ_808 - 8494 Q2.799
i 38.93 -2622 3a.921 18 214 43 - 8481 214432
7 36.25 1411 36.247 19 286 .62 - 8392 286 .623
B 41 .36 -3318 41.360 2a 857 .39 - 8553 B57.390
0 45 .65 1737 46 .652 21 o847 -a579 008458
18 £1.23 -18469 51.238 22 91264 - 8399 012 .638
11 ChH.64 -1386 56.638 23 o118 .29 - 8437 018 .289
12 61.95 - 8789 G61.946 2n 023.21 -0423 023.2108
TOTAL HAG SUBSYHCHROHOUS SYHCHROHOUS HOHZYHCHROHOUS
1.199% a.a ; 8% 8.8 / 8% 1.1995 71883
(ELECTRICAL= @.8BE+88F &% FLODOR= -B137 SPEC CREST= 4.80)
NOTE:

RIFERIMENTO ISO 10816-5
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RILIEVO VIBRAZIONI

9

Energetica

SAEletrica swl

Sicurezza, Affidabilita, Energetica
Castelnuovo del Garda (VR) Tel. 045/6450856

VERIFICA FREQUENZE CRITICHE VIBRAZIONI

GRUPPO

COMMESSA:

DATA:

A12702

24-giu-13

DATI DELL'IMPIANTO

CLIENTE: EHR s.r.l.
IMPIANTO: Centrale idroelettrica di Sgurgola
LUOGO: Sgurgola
UTENZA IN PROVA: GRUPPO

VELOCIMETRO 2 - A GIRI SENZA ECCITAZIONE

Equipment1-1

1.2 [ ' ' ' Analyze Spectrum
20-giu-13 09:07:28
RMS = 1.32
LOAD= .0
RPM = 60. {1.00 Hz)
0.9 |

RMS Velocity in mm/Sec
o
=]

0.3

M\M\—JM

300 400
Frequency in Hz

PN

500

31.25
31.25
.819

Freq:
Crdr:
Spec:

100 200 600 700

LIST OF SPECTRAL PERAKS

I3 IE3E 36 I I IEIE I -IE-IE I I -IEIE I W

Equipment: { )
Meas. Point: Equipmenti1-1 —=>
Date/Time: 20—giu-13 B9:87:28 Units=mms/Sec RHS
PEAK FREQUEHCY PERK ORDER PEAKE FREQUEHCY PEAK ORDER
HO . {HZ) UALUE UALUE HO . {HZ)} UALUE UALUE
1 .18 -1953 L.1d8 13 G642 -B813 66 .420
2 18.346 -8389 10._363 14 Tu_.28 -8397 fu._ 203
3 15.38 -834an 15 .3 085 1% FrF_ub6 - 8292 Ff. 63
4 Z2B8.86 -1528 28.857 16 82._.49 -1239 82492
5 25 .85 -3227 25 .852 17 92._84 -1832 92._.843
i 30.87 -Bo6 A3 38.873 18 183 .17 -B883 183 .172
7 36.21 “EFLG 36.208 190 1732 .13 - 8358 173 .128
8 41 .22 -5235 1. 21% 20 216 .34 -B619 216 .337
9 46 .11 -1561 L6 186 21 302._73 -8372 302 _726
18 51.25 - 1495 51.25% 22 J46 .85 -B561 346 . 847
11 56.75 -B756 56.754 23 67845 -B8358 6708449
12 61.65 -B615% 61.653 24 o18.13 -B316 918 .132
TOTAL HAG SUBSYHCHROHOUS SYHCHROHOUS HONEYHCHROHOUS
1.273% a.a s £ 4 8.8 5 8% 1.2735 /F108%
(ELECTRICAL= @_.8BE+08F 0% FLOOR= 5384 SPEC CREST= 6.17)

NOTE:

RIFERIMENTO ISO 10816-5
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RILIEVO VIBRAZIONI

7 L ~ i COMMESSA: A12702
3 SAElettrica sl VERIFICA FREQUENZE CRITICHE VIBRAZIONI
o %, Sicurezza, Affidabilita, Energetica GRUPPO
Cnergetica Castelnuovo del Garda (VR) Tel. 045/6450856 DATA: 24-giu-13

DATI DELL'IMPIANTO

CLIENTE: EHR s.r.l.
IMPIANTO: Centrale idroelettrica di Sgurgola
LUOGO: Sgurgola
UTENZA IN PROVA: GRUPPO

VELOCIMETRO 3 - A GIRI SENZA ECCITAZIONE

Equipment1-1

0.40 | T T j Analyze Spectrum
20-giu-13 09:05:28
RMS = .6913
LOAD= .0
0.32 | T+ RPM =80. (1.00 Hz)
[T} ]
@D
n
= 0.24 | 4
£
k=
=
=3
K=}
£  0.16 | -+
wn
=
[
0.08 | 1
0 | X .

Freq: 28.13
100 200 300 400 500 600 700 Oordr:  28.13

Frequency in Hz Spec: 270

LIST OF SPECTRAL PERKS

I 36 I I I I I 36 I I I

Equipment: { b
Meas. Point: Equipment1-1 -
DatesTime : 28-giu-13 B#9:85:-28 1.88 Units=mms/Eec
PEAE FREQUEHCY PEAK ORDER PEAK FREQUEHCY PERK ORDER
HO . (Hz) UALUE uaLUE HO . (Hz) UALUE UALUE
1 13.2%8 -B50hy 12 .284 13 278 .51 -B5990 278 .507
2 28.94 -1782 28.944 14 281 .85 -8941 281.849
3 27 .42 -3154 27 .424 15 286 .54 -2917 286 .541
L 31.94 -2359 31.939 146 2901 .52 -8an0 291 _.519
5 48.85 -B754 LB.845 17 3808.24 -8673 388.243
i} 47 .52 -B500 Ly 522 18 386 .62 -132488 306.615
¥ 5¥ .86 -B594 57.863 19 358 .26 -8637 358.268
8 62.13 -Ba59 62127 28 973 .55 -8784 973 .546
9 66 .96 -B580 66959 21 1128 .85 -Buo7y 1128 849
18 71.59 1479 71.591 22 1277 .57 -B526 1277 .571
11 143 .38 -B517 143 .297 23 1351. 684 -B471 1351. 841
12 214 .79 -B648 214 .786 24 1482 .82 -8432 1482828
TOTAL HMAG SUBSYHCHROHOUS SYHCHRONHOUE HONEYHCHROHOUS
6154 a.a 5 8% -B682 F5 1% -6116 5 99%
(ELECTRICAL= @.88BE+807 8% FLOOR= LG5 SPEC CREST= 5.83})
NOTE:

RIFERIMENTO ISO 10816-5

Pagina 7 di 23




RILIEVO VIBRAZIONI

COMMESSA: A12702

A = ;
SAElettrica svl VERIFICA FREQUENZE CRITICHE VIBRAZIONI

9

Energetica

Sicurezza, Affidabilita, Energetica
Castelnuovo del Garda (VR) Tel. 045/6450856

GRUPPO

DATA:

24-giu-13

DATI DELL'IMPIANTO

CLIENTE: EHR s.r.l.
IMPIANTO: Centrale idroelettrica di Sgurgola
LUOGO: Sgurgola
UTENZA IN PROVA: GRUPPO
VELOCIMETRO 1 - A GIRI CON ECCITAZIONE
- Equipment1-1
7 ' ' ' ' ' Analyze Spectrum
20-giu-13 09:18:24
RMS = 3.81
a LOAD= .0
- T+ RPM =80. (1.00 Hz)
<
-3
w
£ 3 1
£
£
=
=3
°
S 2 I
v
=
= |l
]

1

200

300

400
Frequency in Hz

500 600

LIST OF SPECTRAL PERKS

3 63 3636 I I I IE-IE -IE-IE 36 IE-IEIE I

Freq:
Crdr:
Spec:

700

21.88
21.88
1.488

Equipment: { b}
Meas. Point: Equipmenti-1 ==3
Date/Time : 20—giu-13 A2:-:18:24 Units=mm/Sec
PEAK FREQUEHCY PEAK ORDER PEAK FREQUEHCY PEAK ORDER
HO . {Hz) UALUE UALUE HO . {Hz) UALUE UALUE
1 1844 -2582 18437 13 FF.34h -B671 F¥.336
2 17.88 18464 17 .883 14 181.76 -8383 181 .768
3 22.59 1.6538 22_.592 1% 236 .91 -8388 236.914
n 27 .93 -6889 27.938 16 379 .25 -au19 379251
L) 23.83 -2439 23 .829 17 J91.28 -8332 391 .282
6 39.93 AF7T6 29._.931 18 FUF_ 25 -B8362 Tu7_ 254
Fa hh_ 64 1481 Ly _64hh 19 843 . 27 -8387 8n3 _ 267
8 a5y -1188 La.571 28 853 _ 42 -ay98 853 _ 424
a Loa.7a -28083 Lo ._.696 21 859 065 -au13 859 _4u8
18 az2._88 1421 61.999 22 o@ga._38 -B7as o@ga._383
11 arf.o6h -1333 arf.638 23 986 .49 -8387 985 493
12 F2_87 -B89A F2_8B69 24 ong _ 97 -B316 ang _ 972
TOTAL HMAG SUBSYHCHROHOUS SYHCHROHODUS HOHSYHCHROHOUS
1.8540 a.a s (5r4 ARS8 1% 1.8401 £ 99
{(ELECTRICAL= A_.88E+88/f g% FLODR= 1.3887 SPEC CREST= 3.75%)
NOTE:

RIFERIMENTO ISO 10816-5
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RILIEVO VIBRAZIONI

SAEletrica swl

Sicurezza, Affidabilita, Energetica
Castelnuovo del Garda (VR) Tel. 045/6450856

9

Energetica

VERIFICA FREQUENZE CRITICHE VIBRAZIONI

GRUPPO

COMMESSA: A12702

DATA: 24-giu-13

DATI DELL'IMPIANTO

CLIENTE: EHR s.r.l.
IMPIANTO: Centrale idroelettrica di Sgurgola
LUOGO: Sgurgola
UTENZA IN PROVA: GRUPPO

VELOCIMETRO 2 - A GIRI CON ECCITAZIONE

Equipment1-1

1.2 [ ' ' ' Analyze Spectrum
20-giu-13 09:16:27
RMS = 1.42
LOAD= .0
RPM = 60. (1.00 Hz)
0.9 l
o | 1
=1
-
[
E
E
=
= 0.6 1
=
o
£
[
=
[
0.3 | 1
0 M MWM P .
100 200 300 400

Frequency in Hz

500 600

32.81
32.81
.874

Freq:
Crdr:
Spec:

700

LIST OF SPECTRAL PERKS

3E3E 363636 36 I3 I IE I3 I I I I

Equipment: { h]

Meas. Point: Equipmenti-1 -

Date/Time : 20—giu-13 B2:16:27 Units=mm/Sec
PEAK FREQUEHCY PEAK ORDER PEAK FREQUEHCY PEAK ORDER
HO . {Hz) UALUE UALUE HO . {Hz) UALUE UALUE
1 L..a 19240 L.ho8 13 F7F.26 -878n FF.261
2 18.62 - 455 18.623 14 87.99 -874L3 87 _9846
k] 1641 -A5hy 16.418 1% a8 .97 - 8991 Q8 ._.974
L1 21.98 4180 21.988 16 184 _61 -834L8 184 _ 608
L") 27 47 -F123 27 478 17 189 .84 -8568 1892 831
L] 32 .81 -BFLn 22_813 18 138 .24 - 84089 138 243
K 38._38 --ar78 28_379 19 184 43 -8539 184 129
8 3 _69 2814 L3 _689 28 238.58 -8333 2368.581
9 L7 _66 1575 L7 _661 21 322_73 -a41h 322 _F26
18 oL .32 - 1893 oL .32% 22 F14_94h -8339 F14_9431
11 6149 1248 61486 23 820_069 -8398 820_.693
12 69 .53 -8872 692 .533 24 o84 _38 -B47F1 o984 _375

TOTAL HMAG SUBSYHCHROHOUE SYHCHRONOUS HONSYHCHROHOUS
1.3211 a.a s (5 -4 4359 7 o183 1.3211 £ oz
{ELECTRICAL= G_d8E+88ys (5 ¥4 FLOOR= G259 SPEC CREST= 4.89)
NOTE:

RIFERIMENTO ISO 10816-5
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RILIEVO VIBRAZIONI

NI = : COMMESSA: A12702
<3 SAElettrica svl VERIFICA FREQUENZE CRITICHE VIBRAZIONI
o ’4, Sicurezza, Affidabilita, Energetica GRUPPO
Energetica Castelnuovo del Garda (VR) Tel. 045/6450856 DATA: 24-giu-13
DATI DELL'IMPIANTO
CLIENTE: EHR s.r.l.
IMPIANTO: Centrale idroelettrica di Sgurgola
LUOGO: Sgurgola
UTENZA IN PROVA: GRUPPO

VELOCIMETRO 3 - A GIRI CON ECCITAZIONE

Equipment1-1

0.5 [ ' ' ' Analyze Spectrum
20-giu-13 09:20:31
RMS = .7074
o4 LOAD= .0
44 T RPM = 60. (1.00 Hz)
l
(=]
@
w
T 03] 1
£
£
=
=3
=]
£ oz2] 1
w
=
x
0.1 | 1
0 | | | \ MM
Freq: 21.88
o | 100 200 300 400 500 600 700 eq

LIS

Crdr: 21.88
Frequency in Hz Spec: .349

T OF SPECTRAL FPERKS

FEFE I IE I I I I I IEIE I I IEIE I IE I

Equipment: { h]
Meas. Point: Equipmenti-1 -
Date/Time : 20—giu-13 892:28:31 1.88 Units=mm/5ec
PEAK FREQUEHCY PEAK ORDER PEAK FREQUEHCY PEAK ORDER
HO . {Hz) UALUE UALUE HO . {Hz) UALUE UALUE
1 L.67 -1831 L.6¥Fh 13 269 . 11 -au23 269 _ 485
2 11.82 1856 11.824 14 274 1% - 8683 274 155
3 22 .27 -35F3 22273 1% 279 27 1278 279 _ 266
n Ja_42 -2935% Ja_428 16 28075 -Au52 308.752
L") 1.63 -B623 h1.632 17 289 .54 w27 309 537
L] Lo _12 - A48 49 _119 18 933 .51 - 488 933 .513
F LL _O68 - o4 SL.a77¥ 19 on1 .32 -aaLA an1_ 317
8 0147 - 479 a1.478 28 982 _945 -Bo69 989 _957
9 o6 .66 -Bf5y a6 .655% 21 1272 .96 -A598 1272 _95%8
18 F1 .37 -B7 86 F1.372 22 1325 .96 -BF7A 1325 957
11 154 81 - 0638 154 811 23 1381.72 -a52a 1381724
12 232 .14 1274 232 _.1%06 24 1435 .52 -auz2a 1435 .523
TOTAL HAG SUBSYHCHROHOUS SYHCHROHOUE HOHSYHCHROHOUS
DBTT a.a s 0% -8833 s 2% .SB18 F 98%
{ELECTRICAL= A_88E+B88/f Az FLOOR= ah37 SPEC CREST= 4_ha)
NOTE:

RIFERIMENTO ISO 10816-5
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RILIEVO VIBRAZIONI

-
o/ X7,
w2
i

SAEletrica swl

s,
%, Sicurezza, Affidabilitd, Energetica
Castelnuovo del Garda (VR) Tel. 045/6450856

9

Energetica

COMMESSA: A12702

VERIFICA FREQUENZE CRITICHE VIBRAZIONI
GRUPPO

DATA: 24-giu-13

DATI DELL'IMPIANTO

CLIENTE: EHR s.r.l.
IMPIANTO: Centrale idroelettrica di Sgurgola
LUOGO: Sgurgola
UTENZA IN PROVA: GRUPPO

VELOCIMETRO 1 - 100kW

Equipment1-1

1.8 [ ' ' ' Analyze Spectrum
20-giu-13 09:27:36
RMS = 1.55
1.5 1 + LoAD= .0
i RPM = 60. {1.00 Hz)
]
© 1.2 | 1
-
[
E
E
=
= 0.9 | £
=
o
D
=
2
= 06 1
03 | 1
0 I A i e, eV e e -
Freq: 21.88
[} 100 200 300 400 500 600 700 Ordr: 21.88
Frequency in Hz Spec: 1.339

LIS

T OF SPECTRAL PERKS

3 363 3636 36 I3 I3 I EIE-IEIEIE I W

Equipment : { )
Meas. Point: Equipmenti-
DatesTime: 20-giu-13
PEAK FREQUEHCY PEAK
HO . {Hz) UALUE
1 C.64 -25 06
2 11.83 -8925
3 16 .77 -13 086
I 2212 1.3465
L) 27 .76 -LELE
i 33.32 1577
Fi 39.79 -H881A
8 Ly 44 -2894
9 wa 77 -2953
18 LL .78 -1325
11 61.35 -au78
12 66 .61 -8568
TOTAL HAG SUBS¥YHCHRO
1.5401 a.a /
(ELECTRICAL= 0O.00E+08/

1 ==
g2 :27:36 Units=mms/S5ec

ORDER PEAK FREQUEHCY PEAK ORDER

UALUE HO . {Hz) UALUE UALUE

L.o48 13 F2.48 - 489 72478
11.829 14 FF.a5 - 425 FF.35h
16.772 1% 188.088 - 432 188.4888
22.128 16 288._32 -8he1 280_3146
27 .F61 17 27082 -BLBL 270817
33.315% 18 F22_.29 -BLal F22.289
39 787 19 833 .96 -BL18 833 .964
4 _ 439 28 855 .25 - 8358 855 247
L gy 21 8#80.52 - 8364 888.522
Lo .697 22 921 .43 - 8331 921 .432
61._.35% 23 o3h4 _88 - B N7 o34 _BFL
a6 .611 24 Q80 _ 7L -B3h9 Q8O _Thb
HOUS SYHCHROHOUS HOHSYHCHROHOUS

(5 4 .a838g f (5 -4 1.5418 /F188%

g% FLODR= -J384 SPEC CREST= 4.38)

NOTE:

RIFERIMENTO ISO 10816-5
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RILIEVO VIBRAZIONI

NI = : COMMESSA: A12702
J SAElettrica svl VERIFICA FREQUENZE CRITICHE VIBRAZIONI
o ’4, Sicurezza, Affidabilita, Energetica GRUPPO
Energetica Castelnuovo del Garda (VR) Tel. 045/6450856 DATA: 24-giu-13
DATI DELL'IMPIANTO
CLIENTE: EHR s.r.l.
IMPIANTO: Centrale idroelettrica di Sgurgola
LUOGO: Sgurgola
UTENZA IN PROVA: GRUPPO

VELOCIMETRO 2 - 100kW

Equipment1-1

100

200

300 400
Frequency in Hz

500 600

LIST OF SPECTRAL FPERAKS

36 I3 -3E I3 I I IE-IE I IE-IE I3 I I

Freq:
Crdr:
Spec:

700

1.5 [ ' ' ' Analyze Spectrum
20-giu-13 09:28:58
RMS = 1.39
1.2 LOAD= .0
s — RPM = 60. (1.00 Hz)
|

=1
-
[
E 09 | 1
E
=
=
=3
o
S 06| il
[
=
[

0.3 | 1

0 U . N S

32.81
32.81
1.079

Equipment : { )
Heas._. Point: Equipmenti-1 ——Z
DatesTime: 28—giu-13 ©2:28:58 1.88 Units=mm/Sec RH3
PEAK FREQUEHCY PEAK ORDER PEAK FREQUEHLCY PEAK ORDER
HO . {(Hz} UALUE UALUE HO . {Hz) UaLUE UALUE
1 .67 -2071 L.675 13 104.04 2232 1006.048
2 16.78 -B453 16.788 14 185.68 -8349 185 .681
3 22_.23 -1980 22.230 15 111.89 -Be72 111.895
L 27 .69 -3116 27 .688 16 184 .88 -B414 184877
5 33.34 1.1458 33.343 17 231.89 -8353 231.889
[i] 38.73 -3635 38.73%5 18 388.54 - 8391 3808.538
7 Ly 24 -2566 44 240 19 323 .59 -B538 323.593
8 Lo 71 -1817 49 715 28 F22.31 -8358 722.3a7
0 LS .48 -85 46 CC._.4B4 21 830.87 -B368 830.066
18 F2.37 - B4 72.371 22 879.85 -8393 879 .851
11 F¥_T5 - 8931 T7_Tus 23 934 _4b -8398 034 456
12 88 .85 -B617 88 .854 24 939.48 -84 86 939 . 481
TOTAL HAG SUBSYHCHROHOUS SYHCHROHOUS HOHSYHCHROHOUS
1.3477 a.a ;5 8% .2232 F5 3% 1.3291 7 9F%
(ELECTRICAL= @.08E+88f 8% FLOOR= 4588 SPEC CREST= 5.6%9)
NOTE:

RIFERIMENTO ISO 10816-5
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RILIEVO VIBRAZIONI

7 L ~ i COMMESSA: A12702
3 SAElettrica sl VERIFICA FREQUENZE CRITICHE VIBRAZIONI
o %, Sicurezza, Affidabilita, Energetica GRUPPO
Cnergetica Castelnuovo del Garda (VR) Tel. 045/6450856 DATA: 24-giu-13

DATI DELL'IMPIANTO

CLIENTE: EHR s.r.l.
IMPIANTO: Centrale idroelettrica di Sgurgola
LUOGO: Sgurgola
UTENZA IN PROVA: GRUPPO

VELOCIMETRO 3 - 100kW

Equipment1-1

0.5 [ ' ' ' Analyze Spectrum
20-giu-13 09:26:29
RMS = .6357
0.4 LOAD= .0
- + RPM = 80. (1.00 Hz)
] !
-
[
E 0.3 | 1
E
=
=
=3
o
S 02| il
[
=
[

0.1 ||

o |1V . L
| Freq: 21.88

o 100 200 300 400 500 600 700 Ordr: 21.88
Frequency in Hz Spec: .336

LIST OF SPECTRAL PEAKS

336 63 I3 IE-IE 36 I3 I I IE-IE I

Equipment: { )
Meas. Point: Equipmenti-1 ==
DatesTime : 28-giu-13 B89:26:29 1.88 Units=mm/Sec RHS
PEAK FREQUEHCY PEAK ORDER PEAK FREQUEHCY PEAK ORDER
HO . {Hz) UALUE UALUE HO . {Hz) UALUE UALUE
1 .64 -8895 5.643 13 276.808 -1838 276 .797
2 16 . 86 -B876 16.859 14 299 82 -B798 299 _ 818
3 22.24 -3827 22.237 15 383 .75 -B539 383 .753
L 2B .85 -1436 28851 16 388 .89 -2594 388 .893
5 44 .39 -8972 44 .398 17 386.87 -B538 386 .874
G Lo _82 -1890 Lo _825 18 881 .83 - 8455 881 _826
Fa LL.G2 -8690 5L .57 19 233.78 -8473 233 .783
8 66.52 -857a 66.518 20 1044 .58 - 8557 1044 505
9 Fr.22 -8621 F¥.216 21 1322 .73 -a820 1322 _ 729
18 00 _91 -8518 99 _0Q9 22 1377 .76 -B740 1377 . 756
11 154 .48 -B580 15h 484 23 1487 .93 -BLGE 1487 .925
12 231.7% -1846 231.753 24 142 .84 -Bhhh 1542 844
TOTAL HAG SUBSYHCHROMOUS E¥YHCHROHOUS HONSYHCHROMOUS
5629 a.a ;s 8% 8.8 ;5 8% 5629 F188%
(ELECTRICAL= @_.88E+088F 8% FLOOR= -3383 SPEC CREST= 3.8%5)
NOTE:

RIFERIMENTO ISO 10816-5
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RILIEVO VIBRAZIONI

7 L ~ i COMMESSA: A12702
3 SAElettrica sl VERIFICA FREQUENZE CRITICHE VIBRAZIONI
o %, Sicurezza, Affidabilita, Energetica GRUPPO
Cnergetica Castelnuovo del Garda (VR) Tel. 045/6450856 DATA: 24-giu-13

DATI DELL'IMPIANTO

CLIENTE: EHR s.r.l.
IMPIANTO: Centrale idroelettrica di Sgurgola
LUOGO: Sgurgola
UTENZA IN PROVA: GRUPPO

VELOCIMETRO 1 -250kW

Equipment1-1

1.6 | ' ' ' Analyze Spectrum
20-giu-13 09:46:55
RMS = 1.57
LOAD= 0
J RPM = 60. (1.00 Hz)
1.2 | o £
(=]
@
w
E
E
£
2> 0.8 | 4
=]
2
D
=
w
=
(4
0.4 | 1
0 | M ,—-MMMM -

| - Freq: 21.88
100 200 300 400 500 600 700 Oordr-  21.88

Frequency in Hz Spec: 1.215

LIST OF SPECTRAL PERAKS

3 3E- 3636 36 3636 I I I I I IE-IE I I I I

Equipment: { h)
Meas. Point: Equipment1-1 ==
Date/Time: 28-giu-13 B92:46:55 Units=mm/Sec
PEAK FREQUEHCY PERK ORDER PEAK FREQUEHCY PEAK ORDER
HO . (Hz} URALUE UALUE HO . (Hz) UALUE UALUE
1 L.L48 -2958 L_WF¥7¥ 13 F2_19 -1014 F2_187
2 11.84 -B971 11.841 14 FTI.6F -B627 F7.606
3 16.69 1127 16.688 15 99 _ o4 -8904 99 _037
4 22.21 1.2328 22.2a7 16 288.497 -B687 2808.8606
5 27 .65 -5261 27 .648 17 227 .82 -B62Y 227 .822
i 33.31 - 2987 33.311 18 273.98 -B561 273.979
7 3g.62 -8994a 38.624 19 3gz .88 -Bu87 3az_ 878
8 4h_ 48 ~4612 L4 395 28 388 .91 -1894 388.9468
9 o 7h - 1511 ho 761 21 365 .31 -8522 365.389
18 5L .58 - 2237 55.582 22 722.34 -85908 §22.335
11 61.18 -8984 61. 895 23 034.82 -8718 034 ._.816
12 66.59 -B741 66 .585 24 989 .43 -B432 989 429
TOTAL HMAG SUBSYHCHROHOUS SYHCHROHOUS HONSYHCHROHOUS
1.5392 6.8 ;7 o3 8911 5 83 1.5365 /F180%
{ELECTRICAL= ©.88E+088/ 8% FLOOR= 4781 SPEC CREST= 3.48)
NOTE:

RIFERIMENTO ISO 10816-5
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RILIEVO VIBRAZIONI

-
o/ X7,
w2
i

)
Cnergetice

%,
%, Sicurezza, Affidabilitd, Energetica

SAEletrica swl

‘ Castelnuovo del Garda (VR) Tel. 045/6450856

COMMESSA: A12702

VERIFICA FREQUENZE CRITICHE VIBRAZIONI
GRUPPO

DATA: 24-giu-13

DATI DELL'IMPIANTO

CLIENTE: EHR s.r.l.
IMPIANTO: Centrale idroelettrica di Sgurgola
LUOGO: Sgurgola
UTENZA IN PROVA: GRUPPO
VELOCIMETRO 2 - 250kW
18 Equipment1-1
) [ ' ' ' ' ' Analyze Spectrum
20-giu-13 09:45:13
RMS = 2.29
151 1 LoaD= .0
RPM = 60. {1.00 Hz)
|
o 1.2 | 1
-
[
E
E
=
= 0.9 | 1
=
o
£
2
= 0.6 | 1
0.3 | 1
0 I .Muﬂﬂwjuﬂwa embndn e AN - .
Freq: 32.81
[} 100 200 300 400 500 600 700 Ordr: 32.81
Frequency in Hz Spec:  1.321

PE
H

1
2
3
N
5
6
Fi
8
a

18

12

LIST OF SPECTRAL PEAKS
3E 3 36 36 36 36 3 36 36 I 33 3E I 36 36 3 3 3E 3

Equipment: { h]

Meas. Point: Equipmenti-1 —=Z

Date/Time: 20—giu-13 B992:45:13 Units=mm/Sec

AK FREQUEHCY PEAK ORDER PEAK FREQUEHCY PEAK ORDER

0. {HZ) UALUE UALUE HO . {HZ) UALUE UALUE

C_hb -2314 L_hal 13 F¥F_T5 1868 F¥_Fhb
18.39 -aa31 18.392 14 88_93 -BB6G 88 _920
16.68 -8573 16.6808 1% 188.484 -8191 1880841
22.28 .37083 22.278 16 185 .62 -B6h6 185 .619
27 .Fh -06155 27 TS 7 17 11122 -B739 111224
33.39 1_4283 33 _.392 18 2080_14 1699 200_154
38 _84 1.8749 38 _838 19 227 _84 -auz2y 227 841
hh 47 -Fo18 Ly _ 471 28 219 _3% -B47 6 219 _345%
ca.12 2504 ZA_.125% 21 L18_.58 - B4n5 L18_584
Lo .08 -an13 Lo .O7F7 22 F22_Lh - 488 F22_4LH6A
61,21 -8937 61.2089 23 824 _62 -B536 824 _617
F2.09 - a5 48 F2._.088 24 o8O 9004 - 435 o8O _9048
TOTAL HMAG SUBSYHCHROHDUS SYHCHROHOUS HOHMSYHCHROHOUS
2_.2653 a.a s (i F4 JoT¥92  F5 TR 2.1988 7 93%
(ELECTRICAL= B.088BE+Q8/ (14 FLODR= -LL65 SPEC CREST= 2.78)

NOTE:

RIFERIMENTO ISO 10816-5
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RILIEVO VIBRAZIONI

7 L ~ i COMMESSA: A12702
3 SAElettrica sl VERIFICA FREQUENZE CRITICHE VIBRAZIONI
o %, Sicurezza, Affidabilita, Energetica GRUPPO
Cnergetica Castelnuovo del Garda (VR) Tel. 045/6450856 DATA: 24-giu-13

DATI DELL'IMPIANTO

CLIENTE: EHR s.r.l.
IMPIANTO: Centrale idroelettrica di Sgurgola
LUOGO: Sgurgola
UTENZA IN PROVA: GRUPPO

VELOCIMETRO 3 - 250kW

Equipment1-1

0.28 ' ' [ ' Analyze Spectrum
20-giu-13 09:47:56
0.24 | | RMS= 5398
LOAD = .0
i RPM = 60. (1.00 Hz)
0.20 | ' 1
o
@D
£
g o016 | 1
£
&
H
2 012
3 4 1
=
w
=
x
0.08 | 1
0.04 | 1
0 . . C . . ‘
Freq: 309.38
0 100 200 300 400 500 600 700 Ordn 30033
Frequency in Hz Spec: 208

LIST OF SPECTRAL PERAKS

FE I 336 M-I I I -3 I I

Equipment : ( b
Meas. Point: Equipmenti-1 ——>
Date/Time : 20—giu—-13 BA?:47:56 1.88 Units=mms/Sec RHS
PEAK FREQUEHCY PEAK ORDER PEAK FREQUEHCY PERAK ORDER
HO . {HzZ) UALUE UALUE HO . {Hz) UALUE UALUE
1 L .66 -89949 G.6ah 13 272 .69 -1868 272 _693
2 2217 2113 22 _.168 14 275 .84 - 8957 275 ._838
3 33 .48 -1336 33.397 15 383 .97 - 84681 383.974
L Loy 47 -1829 44 JAa9 16 389 .12 2115 389 _123
5 Lo .h2 -ag28 LS. h25 17 317 .89 -85646 317894
G 66 .58 - 854y 66 .581 18 338.84 - 894G 3308.840
Fi F¥.25 - 8547 F¥.258 19 363 .39 -8688 363 .388
L] go_ 27 -84y 829 _2468 28 IBG .27 -840n 3B6_.266
o 188.M - 8945 148. 08408 21 82714 -0563 827 .14
18 154 .54 - 8546 154543 22 1185 .28 - 8459 1185 277
11 Z2@88.18 1174 288._1483 23 1286 .34 - 858z 1286 .342
12 231 .82 - 89454 231.821 24 1323 .24 1137 1323 _.236
TOTAL HAG SUBSYHCHROHOUS SYHCHROHOUS HOHSYHCHROHOUS
il 8.8 ;s 83 1137 5 5% 47N F 95
(ELECTRICAL= @A_ABE+88F 0% FLOOR= -2608 SPEC CREST= 32.37)
NOTE:

RIFERIMENTO ISO 10816-5
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RILIEVO VIBRAZIONI

-
o/ X7,
w2
i

Energetica

SAEletrica swl

%,
& %, Sicurezza, Affidabilitd, Energetica GRUPPO
Castelnuovo del Garda (VR) Tel. 045/6450856

VERIFICA FREQUENZE CRITICHE VIBRAZIONI

COMMESSA: A12702

DATA: 24-giu-13

DATI DELL'IMPIANTO

CLIENTE: EHR s.r.l.
IMPIANTO: Centrale idroelettrica di Sgurgola
LUOGO: Sgurgola
UTENZA IN PROVA: GRUPPO

VELOCIMETRO 1 - 400kW

RMS Velocity in mm/Sec

1.2 | T

Tl

bt
o

0.3

Equipment1-1

200 300 400 500 600 700
Frequency in Hz

LIST OF SPECTRAL PERKS

€ 3E 3 3636 I 6 I -IE IE-IE-IE M-I IE I I I

Analyze Spectrum
20-giu-13 09:40:43

RMS = 1.27
LOAD = .0
RPM = 60. (1.00 Hz)

Freq: 21.88
Crdr: 21.88
Spec: .843

Equipment : ( )

Meas._. Point: Equipmenti-1 ——>

Date/Time: 28-giu—-13 BA2:48:43 Units=mmsSec
PEAK FREQUEHCY PEARK ORDER PEAK FREQUEHCY PERK ORDER
HO . (H=z) UALUE UALUE HO . (H=) UALUE UALUE
1 L.68 -2793 L.679 13 T¥_66 -B986 77 _665
2 11.23 -8873 11.235% 14 90 _908 -2296 99 _981
3 16 .71 -1162 16.786 1% 105 .45 -85 a7 185 455
4 22.30 8770 22 _.35% 16 111.688 -8623 111.834
5 27 .74 hahn2 27 .74y 17 199.93 - 1892 199.933
i} 35.28 1195 35 .284 18 211.14 -B615 211.139
7 1.3 -8999 h1.311 19 217 .43 -8578 217 . 426
8 44 46 -3439 44 468 20 228 .62 -85 228.623
9 49._68 -1599 4o 597 21 365 .55 -B8653 365 .545
18 55 .46 3352 55457 22 §22.84 -B698 F22.838
11 61.85 -1359 61.847 23 826.94 -B627 826.936
12 72.14 -1692 F2.137 24 934.63 -B479 934,634

TOTAL HMAG SUBSYHCHROHOUS SYHCHROHOUS HONSYHCHROHOUS
1.2333 6.8 5 83 2348 5 4% 1.2187 7 96%
{ELECTRICAL= @.808E+88/ 8% FLOOR= 6425 SPEC CREST= 4.86)
NOTE:

RIFERIMENTO ISO 10816-5
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RILIEVO VIBRAZIONI

NI = : COMMESSA: A12702
J SAElettrica svl VERIFICA FREQUENZE CRITICHE VIBRAZIONI
o ’4, Sicurezza, Affidabilita, Energetica GRUPPO
Energetica Castelnuovo del Garda (VR) Tel. 045/6450856 DATA: 24-giu-13
DATI DELL'IMPIANTO
CLIENTE: EHR s.r.l.
IMPIANTO: Centrale idroelettrica di Sgurgola
LUOGO: Sgurgola
UTENZA IN PROVA: GRUPPO

VELOCIMETRO 2 - 400kW

2.0

15 |

1.0 |

RMS Velocity in mm/Sec

0.5

Equipment1-1

b

Equipment:

Heas .

Point

300

400

500

Frequency in Hz

600

LIST OF SPECTRAL PERAKS

336 3636 I 36 36 36 I3 I I I I

700

Analyze Spectrum
20-giu-13 09:42:26

RMS = 2.22
LOAD = .0
RPM = 60. (1.00 Hz)

100.00
100.00
1.445

Freq:
Crdr:
Spec:

DatesTime:

PEAK
HO .

LR~ E R =

b b -
M o=k

(Hz)

TOTAL HMAG

2.

1962

FREQUEHCY

{ELECTRICHAL=

Units=mm/Sec

. b

Equipment1-1 ==

28—giu-13 B9:42:-26
PEAK ORDER PEAK FREQUEHCY
UALUE UALUE HO . (Hz}
-1692 5.678 13 83 .30
-Bh4008 16 .555% 14 88.74
-2312 22.287 15 o4 42
-5388 27.764 146 99 .99

1.8387 33 .48% 17 185 .54
-B382 38.924 18 111 .16
G440 Ly _J19 19 199 .96
-2356 58.84848 28 227 .58
-aB8sg 54861 21 318.48
-B557 61._178 22 72219
1381 F2.231 23 824 .08
- 8981 F7.871 2n 034 .72

SUBEYHCHROHOUS SYHCHROHOUS

a.a ;5 8% 14728 7 45%
B.80E+808/ 8% FLOOR= 6282

PEAK ORDER
UALUE UALUE
-8473 83.357
-8743 88.743
-B838 o4 _ Y22
1. 4452 990._9094
-1185 185 .545
-1812 111.164
-2126 199 9462
-8538 227496
-84u53 318477
-8521 722 _192
-85 41 824 .883
-Bht A 0347208
HONEYHCHROHOUS
1.6299 7 55%
SPEC CREST= 1.753%

NOTE:

RIFERIMENTO ISO 10816-5
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RILIEVO VIBRAZIONI

NI = : COMMESSA: A12702
J SAElettrica svl VERIFICA FREQUENZE CRITICHE VIBRAZIONI
o ’4, Sicurezza, Affidabilita, Energetica GRUPPO
Energetica Castelnuovo del Garda (VR) Tel. 045/6450856 DATA: 24-giu-13
DATI DELL'IMPIANTO
CLIENTE: EHR s.r.l.
IMPIANTO: Centrale idroelettrica di Sgurgola
LUOGO: Sgurgola
UTENZA IN PROVA: GRUPPO

VELOCIMETRO 3 - 400kW

RMS Velocity in mm/Sec

Equipment1-1

0.5 [ ' ' ' Analyze Spectrum
20-giu-13 09:39:53
RMS = .7493

0.4 LOAD= .0

- + RPM = 80. (1.00 Hz)
!
0.3 | 1
02 |

0.1 |

100

200 300 400 500 600 700

Frequency in Hz

Freq: 21.88
Crdr: 21.88
Spec: 316

LIST OF SPECTRAL PERAKS
36 I 3E - IE I E-3E M EIE 36 I NIE MO
Equipment : { b
Meas. Point: Equipmenti-1 ——>
Date/Time : 28—giu-13 @9:39:53 1.088 Units=mm/Sec
PEAK FREQUEHNCY PEAK ORDER PEAK FREQUEHCY PEAK ORDER
HO . {HZ) UALUE UALUE HO . {Hz) UALUE UALUE
1 L.32 -1354h £.32% 13 221.3% -85 48 221._.349
2 22.58 -3489 224946 14 231.64 -1288 231.638
3 27 .55 24208 27 552 15 27511 -8878 275 _488
L 31.92 1547 31.91% 16 I3ez2_.7a -89a% 382._782
5 Ly L5 -89hn W53 17 3ae_82 -23h7 308 _8146
G L9 .68 - BG4S 49 597 18 330.54 -8916 338_.538
Fd 55.65 -1615 55 .47 19 939.248 -B8LO 939 _282
8 6146 -8918 61.h62 28 1899 _20 -B55Yh 1899 _203
9 f2_64 114nh F2_648 21 1184 _ 27 -865Aa 1184 266
18 F¥.51 -8989 F¥F.514 22 1154 29 -8712 1154 286
11 99 . 87 1881 99 . . 874 23 1322 .64 -B795 1322 645
12 199 .94 1787 199 _941 2h 1377 .15 -8603 1377 149
TOTAL HAG SUBSYHCHROHOUZE SYHCHROHOUS HOHSYHCHROHOUS
-6983 a.a ;5 8% 1287 F 3% 6796 F OTE
(ELECTRICAL= @8.B808E+B887 A% FLOOR= ~hoar7 SPEC CREZT= 4 _79})
NOTE:

RIFERIMENTO ISO 10816-5
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RILIEVO VIBRAZIONI

NI = : COMMESSA: A12702
J SAElettrica svl VERIFICA FREQUENZE CRITICHE VIBRAZIONI
o ’4, Sicurezza, Affidabilita, Energetica GRUPPO
Energetica Castelnuovo del Garda (VR) Tel. 045/6450856 DATA: 24-giu-13
DATI DELL'IMPIANTO
CLIENTE: EHR s.r.l.
IMPIANTO: Centrale idroelettrica di Sgurgola
LUOGO: Sgurgola
UTENZA IN PROVA: GRUPPO

VELOCIMETRO 1 - 530kW

Equipment1-1

18 [ ' ' ' Analyze Spectrum
20-giu-13 09:35:53
RMS = 1.66
1.5 1 1 LoAD= .0
J RPM = 60. (1.00 Hz)
1

o 1.2 | 1
@
w
=
E
=
= 0.9 | 1
S
2
2
2
= 06 1

03 | |

] | . . . e

100

21.88
21.88
1.352

Freq:
Crdr:
Spec:

200 300 400

Frequency in Hz

500 600

LIST OF SPECTRAL FPERAKS

I3 336 I I3 I I I MK

Equipment : { b
Meas. Point: Equipmenti-1 ——>
Date/Time : 28—giu-13 @9:35:53 Units=mm/Sec
PEAK FREQUEHNCY PEAK ORDER PEAK FREQUEHCY PEAK ORDER
HO . {HZ) UALUE UALUE HO . {Hz) UALUE UALUE
1 L.5L 2812 L.5hb 13 BB _HO -113% 28 .803
2 11.21 -8984 11.287 14 oy 27 -8543 oy 271
3 22.19 1.3681 22,1971 15 99 97 -3833 99.978
L 27 .82 -4853 27 .822 16 185 .49 -Bgge2 185 _ 486
5 3g.m -1628 38 _hwo7 17 111 .99 -Bha7 111._4893
G Ly %A -3388 44 5082 18 199.94 -2381 199 _896
Fd 58.19 -2628 Sa.188 19 211.85% - 89431 211.854
8 L 1147 LL 28 220_1%8 -B5146 2290 _182
9 61.29 1821 61._295 21 27543 -a529 275 .4308
18 66 .48 -8721 66 . 4084 22 367 .48 - 8541 367 398
11 fF1.48 -8617 F1.481 23 F22_.16 -8919 F22_164
12 Fi.ur -g984 F¥_uas 2h B20_17 -B671 820 _166
TOTAL HAG SUBSYHCHROHOUZE SYHCHROHOUS HOHSYHCHROHOUS
1.6221 a.a ;5 8% -3833 F 6% 1.5761 / 94%
(ELECTRICAL= @8.B808E+B887 A% FLOOR= -uBah SPEC CRE=T= 3.48)

NOTE:

RIFERIMENTO ISO 10816-5
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RILIEVO VIBRAZIONI

NI = : COMMESSA: A12702
J SAElettrica svl VERIFICA FREQUENZE CRITICHE VIBRAZIONI
o ’4, Sicurezza, Affidabilita, Energetica GRUPPO
Energetica Castelnuovo del Garda (VR) Tel. 045/6450856 DATA: 24-giu-13
DATI DELL'IMPIANTO
CLIENTE: EHR s.r.l.
IMPIANTO: Centrale idroelettrica di Sgurgola
LUOGO: Sgurgola
UTENZA IN PROVA: GRUPPO

VELOCIMETRO 2 - 530kW

2.7

2.4

21 |

1.8 |

1.5 |

1.2

0.9 |

RMS Velocity in mm/Sec

06 |

0.3 |

oL

Equipment1-1

-

Analyze Spectrum
20-giu-13 09:34:54

RMS = 2.62
LOAD = .0
RPM = 60. (1.00 Hz)

1C||vD

Equipment:

Meas .

Point:

e P M
200 300 400
Frequency in Hz

500 600

LIST OF SPECTRAL PEAKS

3 363 3636 36 I3 I3 I EIE-IEIEIE I W

100.00
100.00
2.059

Freq:
Crdr:
Spec:

DatesT

PEAK
HO .

FR

LR R Y= R B L B

- b -
M o

TOTHA
2.
{ELEC

ime:

EQUEHCY
(Hz)

L HAG
817
TRICAL=

( )

Equipmenti-1 -

20-giu—13 @9:34:54 Units=mm/Sec
PEAK ORDER PEAK FREQUEHCY PEAK ORDER
UALUE UALUE HO . {Hz) UALUE UAaLUE
1778 5.624 13 BE.79Q 1737 BB.792
-2683 22232 14 on_Ln5 1116 oL _L5%
5221 27 .748 1% o9 _ o7 2.8608 99 _ 972
-FoLA 33.241 16 1085 .53 -1398 185 .532
-F ALy J8.518 17 111 .17 147 111174
-F1a69 hhy_331 18 116.52 -B516 116 .528
-3238 39 _913 19 122 _29 -Ag33 122 287
-#363A LL_.535% 24 127 .49 - A7 a8 127 _u87
- 8738 6@ _nunh3 21 133 .86 - BG645 133 .0855
-1233 66 _831 22 184 _848 - 8597 184 _803
1391 F2.211 23 199 94 -3187 199 937
2124 F7.812 25 323.52 - 8547 323.519

SUBSYHCHROHOUSE SYHCHROHOUS HOHSYHCHROHOUS

8.8 s i ¥4 2.8688 JF 6u% 1.5551 £ 363
8.808E+0Q08/ (i 4 FLOOR= - 269 SPEC CREST= 1.46)

NOTE:

RIFERIMENTO ISO 10816-5
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RILIEVO VIBRAZIONI

NI = : COMMESSA: A12702
J SAElettrica svl VERIFICA FREQUENZE CRITICHE VIBRAZIONI
o ’4, Sicurezza, Affidabilita, Energetica GRUPPO
Energetica Castelnuovo del Garda (VR) Tel. 045/6450856 DATA: 24-giu-13
DATI DELL'IMPIANTO
CLIENTE: EHR s.r.l.
IMPIANTO: Centrale idroelettrica di Sgurgola
LUOGO: Sgurgola
UTENZA IN PROVA: GRUPPO

VELOCIMETRO 3 - 530kW

0.6 | T T

0.5

04 |

0.3 |

0.2 |

RMS Velocity in mm/Sec

0.1

Equipment1-1
' ' Analyze Spectrum
20-giu-13 09:36:46

RMS = .9298
1 LoaD= 0
RPM = 60. (1.00 Hz)

100 200

300

21.88
21.88
.446

Freq:
Crdr:
Spec:

400
Frequency in Hz

500 600

LIST OF SPECTRAL PERAKS

3 3E- 36 3636 36 I3 I I I -IE I I

Equipment : ( b
Heas. Point: Equipmenti-1 -
DatesTime: 28-giu-13 B92:36:-46 1.80 Units=mms/Sec RHS
PEAK FREQUEHCY PERK ORDER PEAK FREQUEHCY PERK ORDER
HO . {(Hz) UAaLUE UALUE HO . {(H=z) UALUE UALUE
1 .65 -188% 5.652 13 199 . 94 2704 199.948
2 22.21 4532 22.212 14 221.21 -B578 221.288
3 28 .81 -3483 Z28.818 15 231.88 -1874 231.879
L Ly 52 -1188 44 523 16 238 .67 -B578 238 .6708
5 49 _ 43 -B650 49 429 17 274,91 -1267 274 9487
i} 61.28 -B832 61.285 18 3gs .84 - 2246 388 .848
r 72 .55 -8919 T2_.548 19 32o.11 -B579 320_406
8 4. .24 -B863 T4 243 28 3308.01 -B567 330.611
o 88 .87 1586 88 .865 21 366 .41 -863% 366 . 411
108 oL _40 -B750 oL _4yoL 22 829 .85 -B5 71 829840
11 990 .94 -2488 99094y 23 11684 .98 -B6 42 1184976
12 185 .49 -B987 105 486 24 1154 77 -B563 1154 773
TOTAL HMAG SUBSYHCHROHOUS SYHCHROHOUS HOHSYHCHROHOUS
-B136 8.8 5 8% -B&6n2 5 1% 111 /4 99%
{ELECTRICAL= @.68BE+8087 8% FLOOR= -4138 SPEC CREST= 6.24)

NOTE:

RIFERIMENTO ISO 10816-5
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RILIEVO VIBRAZIONI

NI = : COMMESSA: A12702
J SAElettrica svl VERIFICA FREQUENZE CRITICHE VIBRAZIONI
o ’4, Sicurezza, Affidabilita, Energetica GRUPPO
Energetica Castelnuovo del Garda (VR) Tel. 045/6450856 DATA: 24-giu-13
DATI DELL'IMPIANTO
CLIENTE: EHR s.r.l.
IMPIANTO: Centrale idroelettrica di Sgurgola
LUOGO: Sgurgola
UTENZA IN PROVA: GRUPPO

Equipment1-1

0.14 T T j Analyze Spectrum
20-giu-13 12:18:17
012 | 1 RMS= .1148
LOAD= .0
RFPM = &0. (1.00 Hz)
0.10 | 1
(=1
-3
2
£ o008 || 1
=
=
3
- 0.06
£
n
=
3
0.04 || 1
0.02 | 1
]
o | A O YORTe |

100

Equipment :

Meas. Point:

200 300 400

Frequency in Hz

500

LIST OF SPECTRAL PERKS

I 3E-3E-IE 3636 I3 I IIE-IE I I

68.75
68.75
.01502

Freq:
Crdr:
Spec:

Date/Time :

PERK
HO.

FREQUEHCY
(Hz)

25528

TOTAL HAG
-1813
(ELECTRICAL=

( )

Equipmenti1-1 ==

28-giu-13 12:18:17 1.88 U
PEAK ORDER PEAK FREQUEHCY
UALUE UALUE HO . {Hz)
-89Sy L. 133 13 312.21
-8138 11.681 14 J8L4_ 84
-811 14 855 15 L5252
-8182 19 876 16 LGB _39
- 8881 24 _3F7F 17 £25.71
- 8861 28 _09L52 18 £380._48
-8833 32154 19 CEA.76
-8821 35.294 28 Loo_28
-8822 Ly 282 21 G630 _84
-a@27y LF_.51% 22 fo1.13
-8171 69 472 23 o9 16
- 8866 255 .281 24 8392 .96

SUBSYHCHROHODUS SYHCHROHOUS

a.8 /5 8% -ae18 5 8%
8.08E+B88f 8% FLOODR= -8134

nits=mms5ec
PEAK ORDER
UALUE UALUE
-B824 212211
-8823 J84 844
-8a92 pL2 523
-8a32 L6568 .386
- 882y L25.789
- 8871 c38.481
-8a22 CEBA.763
-B8118 CoQ _282
- 88245 639 _8hB8
- 8829 Fo1._.133
-8828 Foo _1461
- 8825 8392 _942

HOHSYHCHRONHOUS

1813 A188%

SPEC CREsST= 2.33)

NOTE:

RIFERIMENTO ISO 10816-5
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