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Gearbox bearings Engineering

Condition TRB/CRB/SRB/CARB/DRTRB Consultancy Automatic distributed
Monitoring Services lubrication system
WindCon/WebCon /../

Pitch bearings

/

Monitoring and
diagnostics /| _ Sealing solutions
services ‘ s

Spare part management

Plain bearings

Mainshaft bearing(s)
. SRB/CARB/TRB/DRTRB

Mechanical repairs &
refurbishment

\\

i \
' : \ :
Malnsh al

Yaw bearing Coupllngs and locknuts

Maintenance
tools and
grease

Generator bearings
DGBB/InsoCoated/XL-Hybrid

Bolt tensioning tools
e Duten ) Linictn Tower alignment services
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SKF Remote Diagnostic Centre Germany (Hamburg)

GL-certificated Remote Centre
900 WTGs" (>1700 globally)
16 countries™

31 WTG types*
» 11 different manufacturers™

4 & eE

Customers in the following industries:
-Wind
-Pulp&Paper
-Metals
-Wood Processing

Juan Gallego

« RDC Manager
- Previous experience in RS
- Background - Vibroacoustic Analyses

Dipl.—Ing Christian Alberts Bachelor of Science Ruth Eickhoff

« RDC Senior Consultant
+1SO 18436 Level 2 certificated
= Wind experience since 2004

« RDC Senior Consultant
« 1SO 18436 Level 2 certificated
] - Wind experience since 2004

» RDC Engineer

=+ 1SO 18436 Level 2 certificated

- Experience in Wind, Metals,
P&P and Wood Processing Ind.

* Status 25.03.2014

CuFome  SeeST Qw20 **FOR INTERNAL USE AT TAIPOWER ONLY*** / 5 K ! o

B2. SKF 2 2k #

7

[

i
™
‘

SKF Remote Diagnostic Services for the Wind industry

¢ Reference Group of RDCs across Europe,
China, and North America

* Monitoring over 4,800 assets globally

* Monitor operating conditions remotely
via the web thus reducing the risk of
unplanned shutdowns

¢ Detailed fault reports

* 24/7 web portal access

* Extensive WT template library with statistical
alarming features

I
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SKF WindCon & SKF RDC in the World’s Largest WTGs

5MW and 6MW machines (off-shore)

@ EXF o S04 w201 ***FOR INTERNAL USE AT TAIPOWER ONLY** 5 K I ®

B4 SKF = @2 ZRIEHAE € AN AR 8

:‘; ﬁ:___ﬁ é'_SKF A ;T’Jl;,_"_igz A :J ‘J’ WlndCOIl J KR
t"’-i‘:si-

B5. SKF = & WindCon & ip| % %3t > BB 5 = )

» 532 JGallego + & %37 4R (7

11

it F

\



1-2 R BERITEREE S RPN I !

FRop 4 FEE S FRBPPF R AR P AR Y PERFL

2IA ML ZIF R AR BB LT A DI RF] L TRE
HRK - AR ER 4 R AT e B IR R T ER S
R4 EE o) P R TR PR FOR SR E R L
ﬂi»ﬂ@mﬁ%# o FILEF Y A AE NS B A e S .
HEERT O ERETRARES Lo 22 BS 2 el 38 o b R 6 TR
PERE R TR A AR A Y S ol % 0 B B R ILE L E 4k

BERfeMAIR - T LR HERE G EORA R R

a. uwE b B s o

b Y R F M G
C. WA PE AL BT RS THIRE S0 T AP FLT
d. 5 4TS A R A 45 ¢

e. * {7p @ (proactive)siF% k@ b 8 T £ it o

f. BEHEARPFTF ¥ chad o

g SHFRAFREAIELLETE PG T o

h. fgd §oreshikd fod IR SR TS A A



1. 7 2] B8 pFanRil %% 1 0T .
jo o Bdi g BREEL T
k. 4F R el s e o

CEERT U ERT P REHT N ) TR R R BT M

=
3
S

|
T
o
.
ol
3
N

pe
ol
| =
=
ke

BERR PIR L EE o R R kT o W

TR A BR R AT T A

ad
F_*-
=\
Pt
3
=i
N
A
[
np,.
>
b
#
9
o
Jj_"%\-
h:Y8
4
i

Frumdas g ARAFTE T ER AT S AL ED

¥ AR 2

-
i
L
(Aw
(w

T E

a. ¥< 7 2 (misalignment) °

b. #hk k48 (Bearing problems) e

c. # #3p3% (Damage on gear wheels) e
d. #h%d (Bend shafts)-

e. B/ KA (Lubrication problems) e
f. ##£t# (Mechanical looseness) e
g. ¥ ¥=H (Tower vibrations) °

h. # #4&#% (Blade vibrations) -

1. % #E S 42 (Generator rotor problems) °
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j. Fa TS P4 (Generator stator problems) e
k. % # 4% (Electrical problems) -

1. = 3K 42 (Resonance problems) °

m. # L # (Unbalance) -
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#2 % Reactive maintenance > &8 - B4sdb A A enfBiE » F] S $30 t il @

I~

PR R R o 5k > 2 H TIPS e E (Preventive
maintenance) > + AZEEFEY ~ Aoeft ATk R FREFTRLE
Ao 2 g (- HenHErRpRkEiFaik ¥ BREAT AR EARE
(Condition based maintenance, CBM) » &% :iF % 5Lk & & B R BT anE 5 o
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gokve gm0 - 44 2 & CMS(Condition

system) o # i A R idbg > Bz AL @8- H o @HDFe R T

monitoring

MEFEF A ERE B MS R B ELE L E T > RELEF FE 0 &
SRR RN BRI E R dek F AR A - o REHET F
srd k%o 4eB 6. 2 BT, SKF Ak #1 80R & R A EI R L UL o

Asset Diagnostic Services — End of Warranty inspections

SKF solution:

o SKF provided a user friendly mabile SKF WindCon solution. Delivered in a transport case,
this solution comes complete with 8 vibration sensors, speed prabe, magnetic holders and
a preconfigured router to send the data automatically to the SKF cloud. As a result the
customer had no concerns about communication, data storage or software installations.

¢ The mobile SKF WindCon and sensors were equipped with quick release plugs for easy
user handling, and the router used a 36 G5M netwaork to provide connection to the SKF
cloud where data was stored centrally, and could be accessed worldwide by the customer.

¢ The solution also enabled live measurements, with the possibility to acquire data during
routine maintenance, and with all channels collecting data simultaneously this could be
done quickly and effectively.

o Alternatively, SKF WindCon can be left on-top until any defective components are
replaced. Vibration specialists from SKF Remote Diagnostic Services analyze the data and
send back the diagnostic report to the customer. The areas of application for this solution
are diverse, such as end of warranty inspections, or troubleshooting.

-

3/4

F16. SKF fh 43 B8:K # 38 A £ it B 2 $RT>
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Asset Diagnostic Services - End of Warranty inspections

Customer benefits:

e Get an overview of your drive train condition
(gearbox, generator, main bearing, etc) without the
need for large investment

¢ Installation of a mobile SKF WindCon solution
can be quick

e Data acquisition times are reduced through
simultaneous measurements

e Can be installed without special training

¢ All required set-up can be done remotely by the
SKF Remate Diagnostic Center

¢ The customer can log into the database at anytime
to see his wind turbine data
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SKF Remote Diagnostic Services of WTGs

Statistical Analyses:
+ Critical machines
+ Critical components

Knowledge database:

based on Report statistics

Critical machines A_I
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Data recording Data storage Data processing and
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (2MbyteWTiday) analysing
Generate Record Transform Store Analysis
signal signal Signal to FFT-data ° Signalto FFT-data FFT-data
and trend values andtrend values |  andtrend values

[m— -
and

load

Drive train =) Sensor =) WindCon

/ akF
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Product Data Manufacturer

PUBLIC
:::xu.;:y' ':L:um“m:” General Specifcaton g I [ 1dortdcancn| Coondraies Propimes | Wind speed | Emmsn
Type: TO5 - Gawwenl Deecriptin Appendices. Poge 47 of 40 e sidon [etavanecie g
 cooadee o[ =RTass
123 Noise Levels Yo o ===
Geourt el W an
12.3.1 HNoise Curve V90-3.0 MW, 50 Hz, Mode 0 Bt dowownd M L
Sound Power Level at Hub Height: Noise Mode 0
Conditions for Sound Power Leval: Measurement standard IEC 6140011 ed. 2 2002 /
Wind shoar: 0.16
Max. turbulence at 10 meter height: 16%
Inflow angle (vertical): 0 £ 2°
Air density: 1.226
| Hub Height 80m
[ Los @ 4 mvs {10 m above ground) [4BA] 7.9
| Windl spesd st hh (mfeec) B8
Ly @ 5 mi2 (10 m above ground) [GBA] 100.9
Wind speed at hh [m/ses] 7.0
L @ 6 m/s (10 m above ground) [GBA] 1042
Wind speed at hh [m'sec] 84
Lua @ 7 m/s (10 m above ground) [aBA] 106.1
Wind speed at hh [m/soc] 0.8
Laa @ B m/s (10 m above ground) [dBA] 107.0
Wind speed at hh [mfsec] 1.1
Lo @ 9 m/s (10 m anove ground) (0BA] 1068
Wind speed at hh [mfsec] 12.6
Lya @ 10 mie {10 m above ground) [dBA] 106.6
Wind spaed st hh [mfsec] 139
Lo @ 11 mis (10 m above ground) [dBA] 1052 |
| Wind speed at hh [mfsec) 153 |
Lye @ 12 mis {10 m above ground) [dBA] 106.3 I
Wind speed at hh [mfsec] 16.7 |
Lua @ 13 mis 110 m above ground) [dBA] 1054 |

®B113. Pridictor-Lima 4 45 % sud4% & 2 78 74

®)14. Pridictor-Lima 4 47 % st = % gL 8- hve 5 & 47
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1 st flap-wise
2 st flap-wise
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1 st torsional
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1 st flap-wise

2 st edge-wise
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Measurement setup

4 frontends
= Dyn-X, 24 bits per sample
- 2inthe nacelle
— 2inthe tower: at 24 m and 62m

e 56 accelerometers
-~ 12 on the tower
26 for nacelle structure
6 on the main frame
3on GBX
3 on generator
6 for ref. coordinate system
- no accelerometers on blades

e 10 control signals
{wnd speed ol wand direchons . )
e 2 tacho probes (LSS)
- 18and 32 PPR
BI18. f ARHE 5 A 45 % i
Measurement system — overall architecture

12 x 4507/4508 on 3x triax accelerome-

each blade ters 4506B
Tachoprobe M360

2 x DC acc. (4574) IRIG-B (synch.)

Pt caor 12-ch. LAN-XI (3053

IRIG-B (sync.) ¥ B-120)

42-ch LAN-XI (3660-C - . —

& 3x3053-B-120 & Access point Cisco

3050-A-060) AP1262
2 x directional
antennas

Access point -

Cisco AP1262 Meas. PC running

2 as PULSE Data
2 x omni-dir. antennas Recorder 7708
R Briiel & Kjaer <8 g
%] 19 E] ?J‘ &}:FT & A’\ *fr /J é‘i‘ N ‘f#‘
TAA G ETE R AR S A 473 2 " OMA(operational modal analysis) ¢

\“-

- BRhBE S RHAITE D2 o )23 T REGIE ORISR R ER

P ERHE T U EEARE R €T R PR 0 4 T Y 2 e R



%‘}‘l“;’% = VE o
Measurement setup
Distributed acquisition system which was used to measure o
the modes shown in the slides above 20 x triaxial
accelerometers

LAN-Xi

modules Convenent

| 3 1 |  panel for 4

1 3 13  ; HE  yiax sccsl

e \ P e
——m——_
Ethernet hub with PoE
—-——
e thav com, 1 orue o njeul 1l

B20. @ % OMA e i » h 45 # ¥ % %2t - BAR
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4.1

Hardware

“FOR INTERNAL USE AT TAIPOWER ONLY"™ 5 K l @

CMS Principle

Data recording Data storage Data processingm

7777777777777777777777777777777777777777777777777777 (2Mbyte/WT/day) analysing
. " Generate Record Transform Store Analysis
signal signal Signal to FFT-data | Signal to FFT-data FFT-data

and trend values

and trend values and trend values

|
|
1
- ----—-——-—--—-—-.’------—--—----:

A

eSFGmP  Skess  Suy.20u “*FOR INTERNAL USE AT TAIPOWER ONLY™™ / E K I @
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SKF WindCon — What is it?

* SKF WindCon is an online
condition monitoring system
specifically designed for
wind turbines.

* SKF WindCon is designed to
provide early warning and
trending of developing faults.

* It also provides Health
Status. !

* Takes into account rotating
speeds and variable loads
delivering accurate and
trustworthy warnings to the
operator.

oucGow  Swess  say.2om “*FOR INTERNAL USE AT TAIPOWER ONLY*** / 5 K l ®

Typical SKF WindCon Diagnosed Defects

Bearing condition.

Gear condition.

Misalignment.

Shaft deflections.

Mechanical looseness.
Generator rotor/stator problems.
Resonance problems.

Tower vibrations.

Blade vibrations.

Electrical problems.

Detects poor lubrication condition.

OSKFGrow  Side ST 9Juy, 2014 “*'FOR INTERNAL USE AT TAIPOWER ONLY"** / 5 K l ®

41



Powerful Measurement Capabilities

Standard features \

* Acceleration enveloping

* Time synchronous averaging (TSA)

* FFT (100-6400 lines) and time waveform
* Orbit analysis

* True simultaneous measurement of all channels (each channel has its
own A/D converter)

* Time synchronous measurements programmable up to 16 channels
* Integration/derivation in frequency domain

* Simultaneous storage of rotational speed (or another analogue
parameter) together with vibration measurement

* Order tracking
* Parametric gating
* Adaptive alarming

esFere  Siess s ““FOR INTERNAL USE AT TAIPOWER ONLY"™* f E K I ]

Powerful Processing Capabilities

Distributed data collection and alarm evaluation in the \
data acquisition devices (DADs)

+ Measurements are made continuously in DADs and
stored according to schedule
+ Alarms are reported immediately to the host

« When alarming a spectra is automatically stored for
the actual measurement point

« Alarm groups

esFome  Sies s “FOR INTERNAL USE AT TAIPOWER ONLY™™ / 5 K I ®
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Example of Sensor Arrangement

2 Sensors at the

(M- mm)
+ 1x axial

+ 1x radial

ooi- 505

©SKF Growp SideE0 9.y, 2014 “*'FOR INTERNAL USE AT TAIPOWER ONLY"**

4.2

Communication &
IT Infrastructure

FOR INTERNAL USE AT TAIPOWER ONLY™™

43

4 Sensors at the gear box:

2 Sensors at the generator:
+ Drive side (DS)
« None-drive side (NDS)

Ceeno i

[ oo e |
]

| B
= —

G 05 VEL o ci

La ] = 2N



Ways of Communication

Rl ——
WT 1 WT 2 WT 1
1SKF|Mx / . !SKFIMX g SKF IMx

Router (DSL, GPRS, ISDN)
Turbine Bottom

Router (DSL, GPRS, ISDN)

Turbine Bottom

Communication:

- GPRS

- Satellite

« DSL (broadband / web)
« ISDN (phone)

/[ BKF

Central DB-server
(e.g. cloud solution)

oSCGop  SEEE? Sy 01

~

Info from Customer: The device number is

i It / the type of unit for which you are about to
Configuee by Software —il create a network and ID configuration file.
. | / About the number is released, upon which the
Desics rumbos system data is stored.
Network options
" Obtain an IP address automatically Wind farm side (Info from Customer): IP
& Use the folowing IP sddress ?ddresst (f%r the detwc)e)Terz‘nddgq(teway (wind
z 1 arm or turbine router is determines
RN whether the unit is integrated into the park
network or whether a separate network to be
Subnet mask: e / established. For example, the CMS can be
Gatowar reached in reverse.

Data base side (Info from Data base owner):
@ Observer Montoe IP: | 172.16.4.30 ‘_7

IP address (where to go) and Port (key to open
@ Observer Moritor Port [1121 — the ,door’)

oSG SRS Suw20te ~*FOR INTERNAL USE AT TAIPOWER ONLY*** / E K l ®

44



4.3

Software

“"FOR INTERNAL USE AT TAIPOWER ONLY"™

kK

SKF Monitoring Software @ptitude Observer

Displays a hierarchy like W EXPLORER

Observer 0.3 - [Alarm lst {Linked)] =lolx]
&b Fle Edt  Show Datame  Ondme Wndow  Hel -8 X

BQQ%J@&W '*0 §
A®SBAEL G| W

EEERRERS

EREREOO@EaH

syecam s | eskegi |

Al
e A
Nerce N30 Fliee  [Hotacmmedoed =] Relieth ‘ ﬁ

Db el Enmigin 0L 4T ad i ordes RSATLIE 61780

045142 PZABI001 Darclle
0051436046810
05 814 PEaB AT

Weas por.

HE (acl ENFT i claie)
W8 racicl VEL fhigh olace)

WO radtel £ g i)
W racidl VEL Ihigh class)

s 2moozoen
@amanizaa
B 520131303
[ —

4B radid ENV1 o classd
4B radid ENV1 i cles)
4B radid VEL [l cse)
4B r2cia VEL [hich clss)
1B zwia AT [1kHz)

1B 5w BN s clase)
0 kel ER igh cleasd
1D SR NEL (o |
B sl VEL (righ close)
1P dbage AT b clasz]

. 3

5 pine | dcknoneige ol | Ackrawiece |

SKF @ptitude
Monitoring: g
* Trends.
* Alarms.

* CMS status (sensor failure).

Set-up:
* Kinematic (bearings & gears).
= Settings (frequency range ...).

Analysis:

B i

|8 aberts || TUULEPAREID. 6 - PRSI [ F Tundeperged QA3 @ 390

©5KF Growp SldesS Sy 2014 “FOR INTERNAL USE AT TAIPOWER ONLY™™
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» Diagnosis tools (band- and harmonic
cursor).

* Calculation tools.
* Spectra.
* Diagrams (waterfall, orbital...).

/[ BKF



Machine Part Driven Setup and Knowledge Base

Graphic tool for easy machine data setup 3§;°:‘;";‘"“ \

* Easy graphical interface for
setting up the correct
parameters for the accurate
machine condition monitoring:

— Bearing data

— Pulley diameters

— No. of teeth on gearwheels
— Generator components

- more... 0_‘._@*

* Shows the mechanical
functionality of the machine.

sERRRRRS D oS J

r‘i\wu‘@-#

(L AR LA

¢¢..c:¢:c'¢
th- T OO €

| e oy Sy o 1

¢ Automatic calculation of
defect frequencies,
rotational speed and
diagnosis.

OSKFGW  SWess 9Juy, 2014 “*FOR INTERNAL USE AT TAIPOWER ONLY"** / 5 K I ®

Kinematic Data

Why it is important for the diagnosis: \
009 * The CMS configurates all defect

008 band frequencies automaticallly.

0,007

awesUp 108109

| oees 3 .

L i 5 * The calculation of the defect
i g 3 . frequencies is mainly based on the
wase T3 z ﬁ ! L I g kinematic data input in the system.
= JLJL w1l i i = Wr_ong kinematic => poorly
(T R e e e e R e e adjusted system.

*)eg. N 2336 ECMB

©SKF Grow Sige67  9Juy,2014 “**FOR INTERNAL USE AT TAIPOWER ONLY"*** / 5 K l ®
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Kinematic Data

T : " Example main bearing:
trend with incorrect kinematic > R : . -

@ e * incorrect kinematic data from
o3 the customer: no increasing

trend visible

* correct kinematic data from the
customer: increasing trend
clearly visible

P 80 A dRTedin
22.01.2010 00:00:00 z

D PP & pol

29.09.2008 00:00:00 27.01.2008 00:00:00 27.05.2005 00:00:00 24,05.2008 00:00:00

ao0r] |

trend with correct kinematic

dismounted main
bearing

29.09.2008 00:00:00 27.01.2009 10:00:00 27.05.2008 00:00:10 24.05.2009 00:00:00 22.01.2010 00:00:10
Date/Time.

OSKFGrop  SIde63  Ouuy,2014 “**FOR INTERNAL USE AT TAIPOWER ONLY"** / 5 K l ®

Wizard and Template Driven

=
4 SKF @ptitude
Observer

Sub title:

Data selection | General Diagram
= [1%; WindCon Server
+-[ 1l Reffroy

-]l Company

]l Repower Turbines

~[CJll Stanwell Renewables

@[]l Wind Parks France

[ WirelessVT
Il

Welcome to the Multiple point update
wizard

@[] TestGE Template Steve Wa

( ]

[ Generaterepon | [ Loadtemplate | [ Savetemplate | [ Cancel |
OSKFGmp  SKeSs o201 “*FOR INTERNAL USE AT TAIPOWER ONLY"* EKI ®
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How to Configure Measurement Points ?

In the measurement points configuration will be defined all importent \
settings for the measuring task! The parameters should be selected

considered for that reason. e ——— g
"
* Which signal/components should be monitored? | ="
*« What is my the expected frequency range? B = |
* What resolution is required? 9 "
. x|
* What measurement time do | need? et e s |
. =-«u-« o | (e 1_sme
* What active range should | choose? g < N LA
L T T I o B T

. m |

E‘ﬁrm wo [T g Me R Ee |

S |

[t | [

©SKF Crup Ske?0  9.Juy. 2014 “FOR INTERNAL USE AT TAIPOWER ONLY"™ / 5 K l ®

Built-in Diagnostic Knowledge Base

4 SKF @ptitude
Observer

e adare
Elaumeero s asonesr
Bl prro 01567 030033
Edovmd Prrs) 17

P

handling

= W Defait [,g
Gerisal eetbrgs =l ngqmenl —
Kanne: BFFl =l BVW"Q
Prapt [ER— =+ Bearing all freq's
Calcuiebin Add [+] v Tite Gl £+ Bearing mal
e Bearg iy v unt e (6] > % Brg combined
Vachirepat  [Bearal 3 Cakulsin: e v = Brg inner race
Drectsr: T | Noe reducoon [a] 5 Brg looseness
Haoior: o Desespton: = Brg outer race
o ~ Brg pulsation =
Beamgpat lmerrace v A
Wubls: 1 ™ —a £ Brg roling
0=Auto == Envelope
o B 1 FRO
Sicebends H waes  ®00 1 @ W Beltdive
e Somdchom. 4 ke @ [ Electric faults
Wschreper  (shan | o = & |l Envelope
Hhaeoer 2_] [+ @ [l Gear wheels
Mol v K @® [l Mechanical looseness =
# W Overal
o Lacd El e ]
s # [l Unbalance v
Losas J_su J{ oo ]
Edit
o Lancel

cocGop  owert s “*FOR INTERNAL USE AT TAIPOWER ONLY*** / 5 K i ®
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Powerful Spectra Analyses Tools

— = = q SKF @ptitude

Harmonic indicators.

Sideband indicators.

DiagX wizard.

Peak indicators.

Bearing defect
indicators.

Zero padding.

©SKF Growp Side72  9Juy,2014

Spectra - Vertical - WindCon Server\BrokenGear TMS-HSS\ALLY\E18\HSS Vert ACC (SkHz, 1100Tr/mn) (3064.063 Hz; 250 Hz; 0.01449 g Rms )

2009-04-02 19:43:21; Speed: 1561.76 cpm; Process: 539.3657
0.05000 g3 - P
DiagX. of
0.04500
0.04000 M Wbl Feqeny  Devision o
0 o 2 1307 467 [1}3 | |
O ® mswhed 2 1307 467 0% =
02.03500 € 298 0
‘ C1€hK5s Rs U aPR 0 e o
€8 Gen e BFFD th a0 o
g 1 €F Gen DE BFFD 1 1304588 3
‘ O s El 12% 261 3
Eu.ozsom 18 ms 6snuBPFD ® 13ca601 0
5 BFFO @ 267 0%
1€k Lss 65 BFFD. 48 1262602 (3
0.02000 1 ] &= Gen Shalt £l 1307 467 3
‘ o= ke cuk = 130 487 ox 126
a.o1s00 || |
0.01000
0.00500

0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,900 4,500 5,000

“**FOR INTERNAL USE AT TAIPOWER ONLY""™" / 5 K ' ®

* Helps the user

to quickly
identify the
selected
frequecy

* Requires: All

machine parts

have to be
stored in
Observer.

* Essential for

machines with
variable speed

OSKFGOD ggapy  9OU.2014

Select a
frequency

DiagX shows BPFO as No 1 in

the list. Deviation is 0%.
/[ BKF
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Powerful Spectra Analysis Tools - 3D Plot

\

* |s used for comparison
of spectra e.g. at

* Run-up/coast-down
analysis

* Transient analysis

* The z-axis can be set
to any measured
process parameter e.qg.

* rotational speed
* power
* date & time

osCome Sk 920 “*FOR INTERNAL USE AT TAIPOWER ONLY*** / 5 K i ®

Powerful Spectra Analysis Tools - Topology Plot

whether variable
speed or frequency-
stable

* Helpful to determine  smate s ‘ \

* The z-axis can be set
to any measured
process parameter
e.g. rotational speed,
process, date & time
or equal spreading

osrome  SieTs a0 ~*FOR INTERNAL USE AT TAIPOWER ONLY"** / E K ‘ ®
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Powerful Spectra Analysis Tools - Gear Inspector

51



