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Llesib MOHUTOPMHIa POTOPHbIX MALLUUH?

AedexT PaHHAA cur-
HaNNU3aUmMA | PanHana cur-
CoctoaHue
Hanusauua | PaHHAA cur-
obopyaosaHus Hanunsaums
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_ PaHee obHapyKeHMe aBapus
Failed - nedekTa

Pacxogbl Ha 06C.I'Iy)-KVI BaHue

Bpems
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CTOMMOCTb peMOHTa
CHMXaeTca e gedekT
byzeT BbIABNEH Ha
PaHHen ctagnn.

Bo3pactaet 6ecnepeboiMHOCTb
PaboThI

NpeaBugeTb U
npeaoTBpaTUTL
aBapuio
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Mechanical Unbalance LI RE
Electrical unbalance Tx Tx .
- -
Loose rim L . .
—
-IJ
Hydraulic unbalance X m; . R -
Misalignment T, 2w | T, 2x
. -
Eccentricity of stator and rotor bC . . .
Bearing wear . .
Statorwindings vibrations 1UUHz | TUUHz
2001 | 2008
Insulation wear .
Rotorshape

Overheated stator coils

Phase symmetry

Bearing stiffness

Excitation problems

Load angle detection

Pressure pulsation

Mpouyecc aHanu3a HeucnpaeHoCcMu:

e3auMHasi Koppesnsyusi eKMopoe cuzHasna e
pasnuYyHbIX pexumax (Pa32oH, ycmaHoeuswulcs
PeXum, yacmuy4Hasi Haepy3ka u m.o.)
CpaeHeHue ¢ peghgpepeHCHbIMU OaHHbLIMU Ha
pabo4ux pexumax
UN3meHeHue OaHHbIX
AHanu3s deghekmoe
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TOYKU |/|3N\epeva/ AaTHNKN

1x—curHan smbpaumn Ha Mepsoit
POTOPHOW rapmoHMKe (4acToTa
BpalLEeHMs)

2X — cuMrHan Bnbpaunmn Ha Btopoit
POTOPHOMN rAPMOHKNKE

DC — cTaTnyeckad KOMMNOHEHTA
curHana (3asop)

g < Veski (N



Cuctema CoDis- namepeHus Ha
rmapoarperarte

Magnetic field o Wireless rotor monitoring

[aHHble o8 ANarHOCTUIKWAL
Air gap Rotor pole

Absolute O temperature

vibrations

[HammKa poTopa (OTHOCKTEbHAA U

Monitoring of Q®
electrical values abcontoTHas By]6pa|_|||/1;:|)
@_O Active/Reactive W BvBpaLy cratopa M 1060BbIX YacTel
B wer
] % Bo3ayLLHbIM 33300 Y MArHUTHbIM
Stator E —
windings temp. © T . MOTOK
rocess
Stator core temp. \\\\1 quantities ‘ Bl/|6paL|||/|F| KprLLIKM Typ6l/|Hb|
Bearing
temperature T ‘
[laHHble TexnpoLecca
# 0 Load angle
Relative shaft _ VW Snexprecie napaveTps|
vibration o Quasi-static
parameters
Absolute o W Yacrble paspaap
vibrations ___@o Cavitation I B/IECK/E
P “\“‘\-. ‘
Bearings © g MapaMeTPbI
Axial thrust © Flow
o

Pressure
Phase reference,

© Water levels
Rotational speed
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LnMCTEMa MOHUTOPVHIA U ANArHOCTUKA
CoDiS

-1 m m JeEE]g)  ModbusTcP  scapa e m——
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BHYTpeHHAA CBA3b

CoDiS DM)/CEPBEP

TCP/IP

Hidro Guard Il

CoDiS DM/Knuent IAM Client
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Tnnbl 4aTYMKOB, NnpnMeHAaeMble 414 PaA3/TINYHBIX

- dlPeraroB

AllpumeHeHue:

Bubpaumsa noAWMNHUKOB B
< PaZMasibHOM M OCEBOM
HanpasaeHUn

I'IpmmeHeHme:
I'Iepemeu*eHme Baja B
paamasibHOM M OCEBOM
HanpaBAEHUN

\ H/T/M nepemediene pamsi cratopa ~ H/T/M Brbpauws anemeHToB cTatopa
\ dazoafmeTumKk/TaxomeTp M OMOPHbIX KOHCTPYKLMI
~.ToKkoBuxpeBble /7 Mbe30-aKkcenepoMeTPHpbILLKa TYPOUHBI
DATYMEN . = ™
lpumereHwe: MNpumeHeHue:
®opma MarHuTHbIM NOTOK
poTopa/cTaTopa 0oTOpa

3a30p poTop-CcTaTop

JaTymK BO3AyLWHOro 3asopa

MNpumeHeHwue:

Kasutauma
JvHamunyeckme nynbcaumm
[aBneHuna

[lpumeHeHwue:
Bnbpaumns noboBbix YacTen.

H/T/M

OnNTUYeCKnit akcenepomeTp JaTunK aKyCcTUYECKOI smuccmum
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MpumeHeHwue ;
AdnHamnyecKkmne
3/IeKTPUYECKME M3MEPEHMA
Yron anekTpuyeckom
Harpy3Ku

KauyecTBO 3n1eKTposaHeprmm
INEKTpUYECKne

NnapameTpsl H=Tuapo
T=Typ6o

M= [iBuratenu

TaKe AOCTynHbI

* TemnepaTypbl
NOALWMNHMKOB

* [laBneHune

* [laTumk
TYPOUHbI

* Temnepartypa poTopa

3a30pa
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CoDIS - 3aLpmTa B pexxmme peasibHOro BpemMeHu

Bubpauuna n Mexsenu4uuHbI
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ook o D“[ S 4 - 20 mA module

CoDiS DM \

Cuctema MOHMUTOPUHIra v 3aWMUThbl arperaTa
MporpammHoe obecneyeHne ANArHOCTUKK EAUHAA NNaTGOpMa C pasIUiHBIMU MOAYIAMMN
XOopoLo CTPYKTYypUpOBaHHble AaHHble/uHPopmauma - ][ :

ABaAeTCcA CamMmbiM LULEHHbIM aKTUBOM
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Cbipble gaHHble (Waveforms)
Pacuet cnektpa (FFT and Waterfall)
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TpeHap! Slow-roll’

3D meaneHHoe BpalleHue -

3D opbuThl
UmnopT gaHHbIX Texnpouecca
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Kak cobpaTb «npaBu/ibHbIe» JaHHble?

End Winding and Core vibrations

Electrical values Air gap

Magnetic field

Temperatures

Vs a3 Min, Max
Fower Quality { Eccentricity
Transients Rotor Dynamics
Load Angle 94 Stator Rotor shape

Rotor shorted ‘__)
turns detection W= ™
Cross relation t> 4
)
MoakntoueHme O
AOMONHUTENbHb >
X TUMOB [} gg
AaTUNKOB )
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100 Hz
200 Hz

300 Hz
Owerall
Freq. bang.

Turbine cover vibrations

ABPh

1x -
2x - ABPh
z@ 3x - ABPh
Runner blade x
Guide vane x
Sub harmonics
/ Freq.band,

AHanums
TpeboBaHUM

4\

RPM
Phase ref. J

1x - A&FPh
2% - A&Ph
3x - A&Ph
nx - A&Fh
Smax.

Freq.band.

TpeboBaHWs
Baka3umka K [T]

Relative shaft

1 - A&Ph
[] 7 - A&Ph

3x - ABFh
@ nx - A&Ph
RMS

Absolute bearin

Freq.band.

g

DIFFERENT MEASUREMENTS ALL IN ONE PLATFORM

Process

3dKa34MhKa

Preqsuqe pulsations 3HaTb yC}'IOBI/IFI
Cavitation

aKCnayaTaunn
Hydraulic arperarta

Active power
Reactive power

OKMI noaxop K'crpaTermnMoOHUTOPUHra cneundurueckmnx

npo6nem arperaTta!
www.veski.hr | Solutions only ’QIVB]I:§’/VESK|..



«[1paBvNbHbIE» AAHHbIE ANA aHAIN3a

HEMPEPbIBHOE PA3/IO)KEHUE
CUTrHAJA HA BEKTOPHbIE
COCTABNAIOLLUE

Ampliude

1F————— — — — — — —
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LE!
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15
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o o6 o4 6bs 02 1h 12 18 1d 18 2o Electrical values Air gap

! alelelo| |4 @
i ﬂ ‘ olojole| |a| .~
olojole| |4
' ole|oele| |4
/ e LLIN ON \ |
BpemeHHas xapaktepucTtuka UaCTOTHAS XaPAKTEPUCTUKA
(cblpas dopmMa curHana) (Cnexktp, FFT) “wll o

‘ibrations

Mono>keHre BeKTopa BMGpaLmm 3T0 COBOKYMNHOCTb NoOKa3aTesel, KOTopble MMEeHT BaXHOe 3HaueHue Ans
NPaBU/IbHOIO OnpejeneHuns «30p0Bbs» arperara.
3T0 Haubosiee 3HaUMMas YacTb JIL60ro MOHUTOPUHIA TEXCOCTOSAHUS
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Kakue Bugbl BU6paLniv BOSHUKAIKOT B POTOPHbIX

MalLllMMHaX

.

e, LATERAL &5 %5 TORSIONAL

1\ 3 Vibrations i ¢ | Vibrations || | Vibrations
o U .. e ) i

* pa3banaHCUPOBKa * [uapasBaAMyecKme cunbl * [lepexoaHble pesxnmbl (He

*  pacLeHTPOBKa * 30Ha HecTabuabHOWM HarpysKu CYLLLECTBEHHbI A8 TMAPO)
* lI3meHeHue paananbHON KeCTKOCTH * OceBas *KeCcTKOCTb/ KpblLLKa TYPOUHbI

keyphasor — npegoctaBnaeT $a3oByto MeTKY A4 ANAarHOCTUKN !

www.veski.hr | Solutions only 1 ' ‘q/VESKI. '.




CTaHAapTbl BUOPOMOHUTOPUHTA
MNAPS3FREraTOB

ISO 19201 — MexaHn4yeckasa Bnbpauus — Metogonorus ans Belbopa COOTBETCTBYHOLLMX CTaHAAPTOB BMOpauus MallnH

— MexaHunyeckas Bubpaunsa — IamepeHne n oueHka subpaunmn mawmH MfmapoarperaTbl
(3ameHa ctaHgapTtoB ISO 7919-5 n 10816-5)
— MexaHuyeckas Bubpauuns -- MamepeHue n oueHka subpaunn mawmH TypboarperaTbl
(3ameHa ctaHgapTtoB ISO 7919-2 n 10816-2)
ISO 17359 — MOHUTOPUHI TEXCOCTOAHMA N AUarHOCTUKN MawmnH. OCHOBHbIE HOPMAaTUBbI.
ISO 13373 — MOHUTOPUHI TEXCOCTOSAHUS 1 ANArHOCTMKN MaLlnH. — BMBGpaunoHHbIN MOHUTOPUHT (MPUMEpPHI):
— MeTtoguka gmnarHoctuku ysnos mawwmH FN'9C n rAC
CTO Pycluwapo 02.02.106-2017

B npouecce co3gaHus:

IEC 60034-33 — PoTOpHbIe anekTpnyeckme MaluuHbl — 4acTb 33:

Cneundonyeckme TexHunyeckune TpebosaHuna ans rmgporeHepatopos (WD Edition 3) —
Bubpauua cepaedyHuka ctatopa rugporeHeparopa

Jonyctumble npeaenbl BO3QYLWHOro 3a3opa

ISO 19283:2018 / craHAapT B pa3paboTke

Annex B; MeToayika MOHUTOPVIHIA Y3/10B MZPOreHepaTopOB Vi V1 BUb! HEUCTPABHOCTEN
Annex C: MeToayikin HenMpepbIBHOrO MOHVTOPUHIA U AVArHOCTUKMA

e <k ey vesk'




CraHgapT no smopaumm — ISO 20816-5

* (CpaBHeHMe gna mawunH us rpynnol Ne 4

? 1ISO 7919-5

SO 10816-5 v :
At measurement location 1 At all other main bearings 09 — 'I__ —
Zone boundary :;:':;?;mli R.m.s. velocity :iesz::l‘;?;mz:\kt R.m.s. velocity ?:: ——
um m/ pm mm/s Y — & -
AB 65 30 16 —
BIC 100 50 25 500 — @500
C/D 160 80 4,0 - -
NOTE 1 If a machine has a lower generato acing against the foundation, the vibration 400 =
should be evaluated according to measurement on 1.
NOTE 2 Umbrella-type machines belong to this group, evaluation zone boundaries are those for the main Y4 I £
bearings. o k
Qq_') e A e
1 I TT—&J\ ___l__l___-_-_-_
ISO 20816-5 Ba*KHble U3IMEHEHUA o : s
(48}
* B1S0 20816-5 — oTCyTCTBYET 3aBUCUMOCTb OT YacToTbl & | :] 8
BpaLLEHUA. g== - - cnrliEay
* [paHuLpbl 30H (OTHOCUTENbHAA M abcontoTHaN : ||
BMbpauma) cHMKeHbl B 2 pasa B I1ISO 20816-5 e
* [lonosHUTeNbHOE CpaBHEHME C KIMPEHCOM XO/I04HOTO ot — :\ = —-
noAwunnHuka (~70% KnupeHca) h I
&0 I —
« Jlo/mKHa UCMO/b30BaTbCA TeMnepaTypa NoALMMHUKA = L LEHEE ]

Rotational Speed  *

Solutions only 13 'ICC’IVISJI:§‘Q}VESK|..
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CraHgapT no smopaumm — ISO 20816-5
MEASUREMENTS IN ORDER 0 HAVE A GOOD ASSESSMENT OF THE UNIT DYNAMIC BEHAVIOUR \ B obwen:

Memd Measured * [lpon3BOANTb U3MEPEHUA OTHOCUTE/IBHOWM
shafit
\ vibraton |\ D) “ abCcoNtOTHOM BMBpPaLMIA CUHXPOHHO
N Vibration YES YES Vibration NO ° n d pa METp bl KN pe HCa «Xon OAH oro»
level within Zone level within Zone
AR B noAaLwunHUKa ana cpasHeHusa (~70% ot
Bearing KNIMpeHca)
N Vibratlon Babhbitt metal YES
Tonec e expecicd ste. oraten, * Temnepatypa noawmnHuKa
level? ne "
— ey yBenuumsaetca?
No e JKcnayaTauuOHHbIN PEXMUM OCTaeTcA
No " Babbitt metal atspracement . yes HeM3MeHHbIM?
temperature stabilized at smaller than 70% of
the expected safe cold bearing
level? clearance?
o KPUTEPUMN:
T v 1.
CMFEHE; m.-.dd,-u-m]) * Kputepum 1: abcontoTHoe 3HaveHune
a investigation needed
disp?:lce':tllent YES i BU 6 p d LlIM n
smaller than 70% of
cold bearlng o
clearance? T Need for additional actions 1= * Kputepun 2: UsmeHeHue
(YymeHblleHne nnum yBennyeHue)
ok of damage to e machine amnauTyabl U hasbl (He 6bI10 Npexkae)

needs Immedlate actlon BU 6 pa L||M n

T % ) vesk: [




Brbpauma kak BeKTop

// —

oo
BEESSN

%
I ////

Bnbpauuna moxeT bbITb npeacTtaBneHa Kak BeKTop C

aMnAnTyaon n ¢pasow!

Figure D.1 — Comparison of vector change and change in magnitude for a discrete frequency component

www.veski.hr | Solutions only 15 '%@VESKf.
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Bubpauna / Amnnntyaa n Pasa

First positive peak of vibration

A Vibration signal waveform first harmonic after keyphasor
— Keyphasor 4
(Single trigger impulse
per revolution on known S
shaft position) ""7” o L
\ 4
Phase lag ofyération q
< T= sipé revolution period of time = 360°
v Leading edg
of keyphasor

daza n3mepsaeTcs Kak $asossil y204 @, OT UMMYyNbCa AaTymka ¢asbl 40
MNOJIOXUTE/IbHOro MmKa BUOpaum nepBov rapMOHUKY

www.veski.hr | Solutions only 16 ’1531‘,13,1:§‘Q/VE5K|..
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3mepeHne Bnbpaun

HanpsixeHue curHana nponopuuvaHanbHO

BuUbponepemMeLLeHnIo
daTuynk oTHOCUTENnbHOMN BMOpaunn—2mm/4mm
O6wme | Kopnyc 13 HepKaBetoLWMin CTanm - JKpaHMpOBaHMe
XapaKTepUCTUKHU Kabena
Linearity range MM 0.5...2.5 nu
1..4mm
MpenenbHada YyacTtoTa (-3 dB) My, 1000
-abcontoTHas BUGpauus =9 - Bwubpauus cepaevHuka
No4LWNMHUKOB N Kopnyca ctaTtopa
Husko4yacToTHbIN/ BbICOKOYYBCTBUTENbHbLIN aKcenepomeTp
Specifications Standard Metric HanpsixeHue curHana nponop-
Part Number AC136 M/AC136 LUuaHasiHo BMOPOYCKOPEHUIo
Sensitivity (x10%) unu BmbpockopocTu!
Frequency Response (+3dB) 12-180,000 CPN : Hz
Frequency Response (+10%) 36-90,000 CPM 0,6-1500 Hz
Dynamic Range += 10 g, peak

Relative shaft vibrations
sensors layout

Absolute bearing housing
vibrations sensors layout

T % ) vesk: [
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AViHamMmunyeckoe nepemeLleHvie /

B ra 2
REAL ORBIT DIAGRAM
\ 150

Real signal — shaft displacement - position 1 2/

X(t)
‘e 100 \ "~/ y(x)
=
2 5 ﬁ ,
& Vu\ 100 -
5 0 _
o IS
g 0 ~ A
a o~ 50 CrmAav

-100 5 DITIAA~

-150 n@_

0 0.1 0.2 0.3 0.4 0.5 ' —
Real signal — shaft displacement - position 2 < 0 =
150 £ 7
Q

— 100 \NZ/74L\ &
E =
= Y [ 3 50
P ) S
[3)
§ o :
3
& 50 -100
[a)

-100

-150 -150

0.2 0.5 -150 -100 -50 0 50 100 150
Time [s] Displacement- Position 1 [um]

S =max(y X% + Y?)

Smax = makcumasribHoe rnepemelleHue Bana
3 (MakcumManbHbIn BEKTOP B XY KOopAMHAaTax

1 Direction
| X

T vvesk'




AHamMunKa 1 cTaTrka BpaLleHnsa oc Baa

2D rpacdhuk guHaMUKKM oCcu poTopa
OPBUTDHI

Crbits | b, synith.

D pos. incl.[] ZERD POS.

—Orbit diagrams:
160-
125-
100-
7o

Direction ' [pm]
(=1
1

UGB ||
LGB ||
168 [ |

1 1 1 1 1 L
-100 -50 o S0 100 160
Direction ¥ [um]

2D rpaduk nonoxeHus ocu Bana

Shaft centerline

100,000

90,000

80,000 )

70,000

60,000

50,000

40,000

20,0001

20,0004

10,0001

ST sn3en

0,000

-10,000

-20,000

uBA B OOHOM
.. CoDiS”

st ans geamn e

Rotational speed [rpm] | S00.0

Autoscale? []
s Circle 100% range [Units]

www.veski.hr
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000

-40,000—

-50,000

-60,000

-70,000

-80,000

-90,000

0 _EmmEge 12
P ] A

500 _a0

50 raai

= FARVAeR; =1
E as0 yd /] -0
|/ / { 60 B
T d / [ g
% 00 7T T &
= 300 — -40 ®
£ 0 Begingfing II' =z
et/ - %

Vd 1 -10
100
. 4 / -0
a""ﬁ_._‘_

0-; L/ \~-10 -0
07:50:39 07:59:54 08:00:09 08:00:24 08:00:30  08:00:52
20/06/2012  29/06/2012  29/06/2012 20/06/2012  20/06/2012 29/06/2012

Time
Shaft centerline configuration Time (Beggining) Time (End) Duration [s]
7:50:40 8:00:51
|Rotational Speed [rpm] . 29.6.2012. | 29.6.2012. |

-100,000
-100,000

ISO 20816-

-50,000

50,000

100,000

urbine Guide Bearing - TGB -
Clearancel(s) 1, 2

Clearance 1 [pm] 100

Shaft centerline

DC - machine "zero’ pos. [pm] Use pos. at time 0[]
UGBX UGBY LGBX LGBY
937 -960 -1083  |-874

TGBX TGBY

Clearance 2 [pm] | 100 |

[1129 J-1030 |

CRE QY veski
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Brbpauyis 1 nonoxeHrie potopa (CTaTvika ocu
BpaLLeHWs)

‘?} 2D ShaftCenterline and Orbits *
@ 16:23:02.498 09/02/2016 us & 300.0- -140.0
............ ol 250.0- -120.0
e . —_
. . . -100.0
- - E -
S - £ 2000
LC d ™~ 5 -80.0
/ \\ £ 150.0-
/ A -560.0
& 100.0-
y \ 2 400
50.0- -200
, 00-! meie. JKcnryaTtaumoH- . 00
C \ 16:20:07 16:22:07 16:28:07 16:29:57
TaTnka \ 09/02/2016 w2206 Hbl€ NapamMeTpbl 09/02/2016  09/02/2016
N sition @ 16:23:02.498 09/02/2016
LeHTpa ocu ; (RPM, P)
i i TGB- Y B 044 A+
Balna 3 g S &l [1250 L]
F RN k
% L i [Generator Guide Bearing L] 250] 250[ < 4324212456160 301237 | ATALAMEI0F 61T 3@ 16T |
| R !
y - : [Turbine Guide Bearing [ {INaN [Nan <] 40+ 20@-6T+0@-145"+2@- 122 | 4818+36@-164"+2@-16°+28-147 |
5 _ff
8 KnnpeHc ;
\\ noaLunnHmMKa f/
\‘\ ,v"{’ Orbit DC:
-
e e N Include DC position in orbit? [x]
h'“‘*-q._w_‘ _’,,d-«‘"" Current DC ZERD position:
rmeran mraan 16:22:50.481 09/02/2016
suoscaier] AAOMYCKU NOALUNMHUKE
_ os Circle 100% range [Units] 300.000 _
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BrbpaLuwms 1 nonoxeHne potopa (CtTatnyecknn LeHTp
BpaLLleHMs

./ Stator and Rotor shape
90°
I
19:45:23 22.07.2018 ALARM on RV TGE X&RV TGE '
GEMERATOR

2|7
39|Pole®
17.700 |AG Min [mm]
126.467 | @ [7]
. . —= X
-Flndehow True AG Min, ——
270°
Rotation Angle for Rotor []:

Rotation Direction: |[CCW H

Data from AG orbitst ————
Current Orbit Point Dist. [rmm] 0.072

Smax from synt. orbit [mm]

20 40 60 80 100 120 140 160 180 200

220 240 260 280 300 320 340 359

Bo3ayLwwHbIN 3a30p ruaporeHeparopa

—Measured Air Gaps by AG sensor and pole numben

Paole Number AG of Sel. Pole [mm]

| 39 || 17714 | =

Select Pole Number to View AG Minimum

— Data Manipulation:
Select AG plane: |Air Gap Upper Plane

Select AG sensor label: IAGODG

Crbits from: |Ser|sors @ (0% and 90%) H
—Rotor circularity:
NOTE: Masx Diff [mm]: [ 0.520] Polez[ 47
Sensors under "Select AG .
sensor label’ are increasing Min Diff [mm]:| -0.350| Pole# E
sequentially from 0 to 360 Diff (Max-Min) [mm]: 0.869
deg. (Max-Min) [%]: 43
—RPM: ~Rotor concentricity

Reference [rpm] 128.7 Rotor 'Statical' Centre X [mm]| -0.118
Data [rpm] 128.5 Rotor "Statical' Centre Y [mm)] 0,194

Delta 'Statical’ Centre [% 1.1
—Magnetic Fields s ical’ Centre [%]
Reference [T]|  0.000] | “giator circularity: —————————
Data[T][ o0.000 (Max-Min) Data [%]: -
| J— — — — — —
—Visible/Invisibles ——————— IStalm concentricity:

Show Rotor Ref. [ Stator Centre Offzet X [mm] 0.765
Show Rotor Data [X] Stator Centre Offzet ¥ [mm]| -1.302
Show Stator Data [] I Delta Stator Offset [%%] 24
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Ds

o e e

[Turbine Guide Bearing Il <[NaM [NaN [ <] 302110728 1067-20 67|

Orbit DC:

J‘/
- Include DC position in orbit? [>]
e Current DC ZERO position:
16:22:50.481 09/02/2016
Autoscale? []
Cirele 100% range [Units] _ _

1) 2D ShaftCenterline and Orbits X 1) 2D ShaftCenterline and Orbits X
@ 16:22:50.481 09/02/2016 Us B 300 -140.0 @ 16:23:02.498 09/02/2016 us B w0 1400
ol 2500- 1200 & 2500 -1200
= -100.0 . T -1eoo
E 2000- o, E 2000
5 20,0 ~ 5 80,0
£ 150.0- \ £ 150.0
@ -60.0 @ €00
] - \ @ 1000
g oo -40.0 - = -40.0
300 -200 300 200
; i'( 5 il o
/ Y 00- ] ; ) | 00 i Y 0.0- A : | | 0.0
; Y 16:20:07 16:22:07 16:24:07 16:26:07 16:28:07 16:29:57 \ 16:20:07 16:22:07 16:2407 16:26:07 16:28:07 16:28:57
% 09/02/2016 09/02/2016 09/02/2016 ! 09/02/2016 08/02/2016
i Time Cursor position @ 16:22:50.481 09/02/2016 1 Time Cursor position @ 16:23:02.498 09/02/2016
o [TGB - Smax [um) 1267 B P i TGB - Smax [um] = [224 aF
b P [ms | &l = P (0|8
H s : : 5 - -
i [Generator Guide Bearing Il (] 250] 230 >[><>] 3535017 3EITHETY | 4817L38EETTE- 041G . i [Generator Guide Bearing  [Jl <] 250 250 [>>([<] -tdoesa@-iztsse-torze-iz | 4mai-tdgioesoeiiT-ie-or|
"
% $

[Turbine Guide Bearing [ <NaN [NaN [ [ 4620867081428 12 | 4516-366-164-28- 16728147 |

Include DC position in orbit? [
Current DC ZERO position:
16:22:50.481 09/02/2016

/f’ Orbit DC:
o

O

Autoscale?

Circle 100% range [Units]

be3 Bo30yXxaeHus

Konbua OpbuTbl ¢ MONOXKEHMEM OCK BaNa
Kosbua Ha Npumepe —MexaHn4yecKkoe BpalleHne Ao

BO3DOYKAEHMA
M3MeHeHMA B NONIOXKEHUM OCK Bana byaeT cpasy

NOCTYMHbI BU3YaNbHO

C Bo30yxXaeHnem

Konbua OpbuTbl ¢ MONOXKEHMEM OCK BaNa
N3MEHUTNCH

Ha npumepe BMAEH 3KCLUEHTPUCUTET OCeN
pOTOpa M cTaTtopa

[MonHaa wkana 300 MKm
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f,/” “B XapaKTepHbIN OTKIUK:
Y\ ‘ BubponepemeweHne sarna CHUKAETCH
%%_ —
£ | §M6pau,m;| nogwwunHuka YBENTMYUBAETCA
[ . ¥
Tpena Smax, Bubpauus Bana n TaxomeTp
3apeBaHue Bana
!/ /,/ - o A: ANiTAE Absolute bearing vibration signal — - [
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BMGPOMOHNTOPVIHI BaJia - TUMNYHbI€ HENCNPABHOCTU
—arperaTta

CoDiS Ha 100% cooTtBeTcTByeT TpeboBaHmam ISO 13373-7, cnocobeH BbiABAATD TUNOBbIE HEUCNPABHOCTHU:

FeomeTpvm Balia npu

MexaHu4yeckun gucobanaHc -
AneKkTpuyecknn aucoanaHc MeANeHHOM BpalLeHUK
w = 36 0/min | w = 66 ofmin = 3 112 0/mi sxcited
| SESSRASSSE | SERSPISEES - 2aRV..\aE
Ei R iR Ee Rt ERSRa | BE-{ SES b pEERS mechanical
= NN AANE, . SREAAEARARE | AW .- rotation
“_,_ - ' - ==y

TemnepaTypHbIn gucbanaHc

thermal

= UGB (X, Y)

i

- LGB (X, Y) p\c,TNE.PD\N s
B TeB X Y) 8. =310,

@
@
e
=
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=
@
>
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B6POMOHUTOPUHT BaJia - TUMUYHbIE HEUCMPABHOCTU
—arperata

HecTtabunbHOCTbL B noAlIMNHUKE

KnupeHc nogwmnHuka

0- . A
B~ b A
1004 - ’

il Shaft position (X-X')/2 s
g.m. e
L
P
ﬂ_
400, ' ' ¥ N " 1 N ' . ' . ¥ .
15:00 15:10 15:20 15:30 15:40 15:50 16:00 16:10 16:20 16:30 16:40 16:50 17:00 170
Vrijeme

80 (N2 [

0~ G [

)

g0 \: Clearance changes (X+X')/2
50
=
=l
]
o
-400-, . ' ' '
15:00 15:10 5:20 1530 15:40 15:50

100 1810 162 160 1s0 160 1700 170
e

JKCUEeHTpUCUTeT poTtopa/ctaropa
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|E] 05x @ 25Hz
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— Absolute bearing vibration signal IR

II [
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MOHI/ITOpI/IHI' BO34yLUHOIo 3a30pa - TUNMn4yHbIE

HEUCNPARHOCTA

OcnabneHne 6aHAaXHOro KonbLa AKcueHTpUcuTeT oboana 6aHaaxa AKCUEHTPUCUTET poTopa U ctaTtopa
-

90° Measured Air

Pole Nt

. Statorand Rotorshape W - | ——— 0 T las | AG of Sel. Pole [mm]
13.212 ——

AG Plane |Air Gap Upper Plane =)

Pole Number AG of Sel. Pole [mm]

Select Pale Number to View AG Minimum

03 - 90°
Select Pole Number to View AG Minimum

N AGO
! Operating Regime: [GENERATOR STATIONARY]

Select AG sensor: AG000 =
Orbits from; /AG000 and AGDOL (0" and 90°) [

| 180°

3
]
v Rt oy G !
g O mm [_0705] Poes] Reference [rpm] !
3 Mm Diff [mm] Data [rpm]
< Rotor concentricity:
RotorStatical Centre X [mm] [__0535]
Reference [T] Rotor 'Statical' Centre ¥ [mm]
Data [T] Delta ‘Statical Centre [*

e

Rotor Sl entre X fmm)[_0068]

Rotor Satcl Centre Y mm)
DetsStticat Crire %]

Visible/Invisible:

f
Show Rotor Data ]
[

(MaxcMin) Data (%]
Stator concentrcity:
Stator

Soros Come Ofse X

[ [ L T e
Max Scale: 120 % i " urrent Orbit Point Dist. [mm] » .
2 Smaxfrom synt. orbit [mm CEREERTEIE

Show Rotor Ref. [

o
Show Stator Data ]

Stator Centre Offset Y [mm]

R i/ Show True AG Min —
rent O
DetaSttor Ozt %]

AGO01 -

Rotation Angle for Rotor [}

0 s rom sym om[mm

Rotation Direction: |CCW E

Rotation Angle for Rotor ')
160 180 200 220 240 260 280 300 320

(IR Find/Show True AG Min. =X Data from AG orbits:

Ycagka oboga 6aHaaxa 3aknuHoBKa onop cratopa BbiaaBnuBaHue nonrca

Operating Regime: [GENERATOR STATIONARY] g

Select Pole Number to View AG Minimum

15 1015 20 25 30 35 40 45 5 55 60 65

Select AG plene: [Air Gap Upper Plane =

Select AG sensor label: [AG003 = 1

Orbitsfrom: [Sensors @ (0° and 907) =l

=3
g |2 — T R 3
Sensors underSelect AG MeAE ‘et /O WM WOE  GnE  Maess  Deans  Rews  Res 2
sensorlabel are increasing Timels] =
sequentially from 0to 360 el 3
deg.
RPVE
Reference [rpm] Rotor Statical’ Centre X [mm]
Data [rpm][__23,1] | | Rotor Statical’ Centre Y [mm] [_-0.270] ol
elta ‘Statical’ Cent §
Magnetic Feld: e i
) [ m«mﬁ‘ Sator 3
2 Data oin)Daa 4 i
» st 5 u e T | H
= i
@ || Seterc usns g
e e i utons J A e et
0 e — ‘,,m,,,,“ Show Stator Data DeltaStator Ofset %1 35 R Soss T AR
Rotation Angie for Rtor '
sio s  cemom  oedoes  iatho  fodate  mOMD 10 am 1000 Rotation Angle for Rotor '}
O DeAE AR BN DOYE R0UE  DONE AW 20E Do 28 per=)
s Time 5] O T R O E T K O R
63 W 0 @ 100 10 e 160 180
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Koppensauus Bo34yLLUHOro 3a3opa K MarHUTHOroO
— NOTOKA

Kopomko3samkHymsbIli nosiroc pomopa

~Air Gap

Srednja MX

A

=
(=]
1

Odstupanje MX [mT]
—
? =

OTKNOHeHue
OT cpefHero
3HayeHusA

BEE,

T 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 2 4 6 B 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Broj Pola

3HayeHUe Ma2HUMHO20 MoMmMoKa roJiroca rnpesbiwiaem
cpedHee 3Ha4YeHue
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