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5 AEDRIT

5.1 catman CEIE % Btk

BIEZFRT 2 7O XDFEMICOVWTIE. T/\A ZAD1—H—< = 177 )U(A05566)%
TTHhEBRBLTLIETN,

 [Configure rangeslih 2 > %R L CEBE A HRELE T,

DAQchannels =~ DAQjobs  Visualization  Dataviewer or databas
) . P =
> i Rename E E > Slow ® % (4 Adaptatio @ fo B o/‘ M

47 Sample ~ » Default P edit X Delete

Start ctive Displa Configure  TEDS Sens: Execute New Configure Assign  Additioftl ~ Configure
& ) Live update - iorY W Fast o ® " B mvv = S Auwsliary channel gu ceeem | b
cha ample ratesfiter e ze tation chanr L 5

nnnnnn

Configure DAQ channels Devices: 1 Hardware channels: 128
[

[95.1 [BEEDRE | K2 >

o InmD/\Y FEEMEROEEZEZLET 5201%ER) .
o [Create(fE)] "2 =ML T, /\V FOBEWERMZETT (KI5.202%EFH).
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1 Configure wavelength range for MXFS8
Optical spectrum

e
E MR M- M M L L n n n MR- MR
1508em T o T T 1550em T55tnm 157tem 1550em e 1600
Wavee:

Channel Band min [nm] Band max [nm] Reference [nm] A
CH1 MXFS8_CH_1-1 1555.13 1564.13 1559.630
CH2 MXFS8_CH_1-2 1565.30 1574.30 1569.800
CH3 |MXFS8_CH_1-3 - - 5 -

CH4 MXFS8_CH_1-4
CHS5
CH6 MXFS8,
CH7 MXFS8_CH,
CH8 MXFS8_CH,
CH9 MXFS8_CH,
CH10 MXFS8_CH,
CH11 MXFS8_CH_1-11
CH12 MXFS8_CH_1-12

CH13 MXFS8 CH 1-13 - -
4 Connector Create bands automatically 2 Change band position, width and reference

2oL zheechold [dB] EEE, s:- () e
K icth (nm)
oot g ey 9 Wigth [nm] Create
EE - (nm) Close

1 ddit | information about data ition with QuantumX MXF:

2
x
il
]
@
)
[alie}
xI|x
-
0]

(Y
o

1-7
1-8
1-9
1-10

[[vive update

Help about configuration of MXFS

X|5.2 Create ranges(EFHZ1ERL) L E T

< TApplyGER) R2>Q3)ZHM LT, BRLIIRI ZDREDEE T/ RITEA
LET (K5.203%1EHA).

o ARXVZDFR (4) ZEBLT. INTCOIAXT RN L TCRLCFIEZ#RYBELE
T (X5.204% ).

5.2 2 AT L

IE LU band definition (/\> FEZR)DSTT I5E. YRATLEEYZRAEL. Y RAT
LO%EGEET AN TEXT,

BEUHICFTNEGTNZEMZ. DAQY 7 bV 7 Hh S RERRZHHND LT, €
VHEHRCTEELT, CDEIITLT & [FrVRIVESECLITOEEHE] HH
AEN, VY OREMRBEENET E53D1Z[ER) .
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= catmanAP V5.5.3 [Presentation version)
File DAQ channels DAQjobs Visualization Dataviewer Sensor database
> =l Rename E E > Slow (1_) ® L{) $ Adaptation @ f A edit
&7 Sample ~ » Default P Edit X Delete
Start = T Ac-twe [f)lllis:a'y W Fast Configure TE-DS Se|:|scv . VIV Exe-cu!e New -s PA——
Measuremen hannel ample rates/filt Zero balance Compytatior el L
Configure DAQ channels Devices: 1 Hardware channels: 128 1|ve update active] 2
bl Channel name Reading Sample ratefFilter Sensor/Function Zero value

! B3 MXFS8

5 | 9 R MXFS8_CH_1-1 & 0.0181 nm 100 Hz/ BE 10 Hz (Auto) x| Wavelength rel. P.0000 nm

6 2 MXFS8_CH_1-2 & 0.0166 nm 100 Hz/ BE 10 Hz (Auto) %] Wavelength rel. 0.0000 nm

7 © MXFS8_CH_1-3 100 Hz/ BE 10 Hz (Auto) x| Wavelength rel. 0.0000 nm

8 MXFS8_CH_1-4 »» 100 Hz/BE 10 Hz (Auto) %] Wavelength rel 0.0000 nm

9 © MXFS8_CH_1-5 3 » 100 Hz/BE 10 Hz (Auto) x| Wavelength rel. 0.0000 nm

10 © MXFS8_CH_1-6 »» 100 Hz/BE 10 Hz (Auto) x| Wavelength rel. 0.0000 nm

1 © MXFS8_CH_1-7 »» 100 Hz/BE 10 Hz (Auto) x| Wavelength rel. 0.0000 nm

12 © MXFS8_CH_1-8 »» 100 Hz/BE 10 Hz (Auto) %] Wavelength rel 0.0000 nm

13 © MXFS8_CH_1-9 »» 100 Hz/BE 10 Hz (Auto) x| Wavelength rel. 0.0000 nm

14 © MXFS8_CH_1-10 »» 100 Hz/BE 10 Hz (Auto) x| Wavelength rel. 0.0000 nm

15 © MXFS8_CH_1-11 » 100 Hz/BE 10 Hz (Auto) %] Wavelength rel 0.0000 nm

16 © MXFS8_CH_1-12 »» 100 Hz/BE 10 Hz (Auto) x| Wavelength rel. 0.0000 nm

17 © MXFS8_CH_1-13 »» 100 Hz/BE 10 Hz (Auto) x| Wavelength rel. 0.0000 nm

18 © MXFS8_CH_1-14 » 100 Hz/BE 10 Hz (Auto) x| Wavelength rel. 0.0000 nm

19 © MXFS8_CH_1-15 » 100 Hz/BE 10 Hz (Auto) x| Wavelength rel. 0.0000 nm

20 © MXFS8_CH_1-16 »» 100 Hz/BE 10 Hz (Auto) x| Wavelength rel. 0.0000 nm

21 |4 © MXFS8_CH_2-1 »» 100 Hz/BE 10 Hz (Auto) x| Wavelength rel. 0.0000 nm

e © MXFS8 CH 2-2 » 100 Hz/BE 10 Hz (Auto) xl Wavelenath rel 0.0000 nm

5.3 PRATLF TV IELUEYHE

Hoeor

DR T LGB T — T IVERY I L, N>R TS TEGBICER Y {11} B ED T
FET

53 EUYiER

FS66HDLE K UFS65HDAt > Hid, BIENDBREFEAR T v /LT Bfcdlc. Ty
1 IV CFBGE2EFER L TWE T, MXFSDIE K UcatmanY 7 b7l 727

JIVFBGZE B R fet U ZBEHE S R— F LTWEW s, catmant > Z2—7 1 —XTlE
HEFv U XIVEFERT ZHELNH VLT,

BT, REICRDELGNSA-ZLEET BHADEH N cF v VT L—2 3>
> — hHMYE L/'(L\Eﬁ'o

FS66HDL & FS65HDADM A I+ v ) T L— 3 VEHH Y £, DF Y. BFBG
DEEFRIEF YT L— 3> y—MIBHEINTWLREDTERIFNEEY £ A
Frv )T L—2arvRiE. INSOREERRICNT 5MHDFBGORREDEL DRI T
—a—o
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Calibration Data Configuration Equation

Reference wavelength @ 0g, Ao [nm] A=Sx [(/12 - AOZ)FBGZ _(/11 - AM)FBGl]
FBG1 1560.603
FBG2 1570.512 Legend:

Calibration factor @100Hz, S [g/nm] 12.96 A: Acceleration [go-pi]

Agi: Reference wavelength FBG; of the accelerometer [nm] @ RT
= Wavelength FBG; at zero instant (after installation)

Sensor Data Ao2: Reference wavelength FBG; of the accelerometer [nm] @ RT
= Wavelength FBG, at zero instant (after installation)
Acceleration range [g] [-20;20] Az Measured wavelength FBG; of the accelerometer [nm]
Frequency range [Hz] [0; 200] A2: Measured wavelength FBG; of the accelerometer [nm]
Maximum full scale error [%] 05 0g position: direction perpendicular to accelerometer main axis

RT: Room temperature
19 = 9,80665 m/s2

Xi5.4 FS65HDAF + 1) 7' L—=/ 3 > 7— 2 Dfl

Calibration Data Configuration Equation
Reference wavelength @ ON, A, [nm] F=85% [(12 — AOZ)FBGZ _(Al — 101)”?61]
FBG1 1579.342
FBG2 1589.545 Legend:
Calibration factor, S [N/nm] 416.515 F: Force [N]

Agq: Reference wavelength FBG; of the force sensor [nm] @ RT
= Wavelength FBG; at zero instant (after installation)

Sensor Data Ao2: Reference wavelength FBG; of the force sensor [nm] @ RT
= Wavelength FBG; at zero instant (after installation)
Measurement range [N] [0;500] Ay: Measured wavelength FBG; of the force sensor [nm]
Operation wavelength range [nm] Ay: Measured wavelength FBG, of the force sensor [nm]
FBG1 [1579.3 , 1580] 0 N: zero load on force sensor positioned with arrow down
FBG2 [15689.5 , 1590.2] RT: Room temperature
Dependence of sensitivity coefficient
on temperature [%/10°C] 0.5

5.5 FS66HDLF + 1) 7'L—= 3 > 7— 2Dl

BEERREG. THBEDRE] 1 V22— T I —ATEHTIHENHVET

o FrUTL—Yarvy—MIEH#HEINTVASFBCOEERRZEHZLET
(B15.2005% £ F).

o REZApply GBA) LET E520D3%%M)

o BRLEOARIZZEBLT, INTOARY ZI LR CFIEZRE)RLEY
(B5.20047% 1)

DAQTF ¥ » RIVDERRITEINEAE YT

o AVTAT=EZDINTCDF v ZIUH TRE (8F) | ELTERSNTWS I L
EHEEALET (K5.3D27%58
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g e47 B Hh
R (EX) REEYOHENIE, RED BEETY, hUE A - A,
FBG DE—JECAEENSIETT,
o FYURIVBDLEEZTIVI )Yy I LT Y DREIEEELEY RK53D3%(%
m) o
© BEVHITIR2ODESHRETT, #RFREL T, wPRIC 1] £ T2) %
BML, Fv VT L—2ary— b EDOMGERBLTIREL,
FBGE—o DTN SDELZDAE[EIF. F+v)TL— 3 VEERRICNT KR
DEITHIGELTWVE T,
BEVYD2DODBCOAIEEZMEHFEDEZICIE. FTEEV Y ZENT HRELDY &
¥
o R HBEFYURIVREZ V=Y ) vy LETRS.6D1%ZER).

DAQ channels DAQjobs  Visualization Dataviewer  Sensor database
P e BEH' '~ @ ®Duw @ s e Y % M
4 sample - » Detout & P edit Xoelete e
Start Active Displa Configure  TEDS  Sensor oy Execute New Configure Assign  Additional ~ Configure
Biliveupdate = ° finery | Wb Fast ca N " B mvv e Pausiliary channel e ST | onctions” | ranget
easurement Channe ple ratesfitar Sensor ze st chane
Configure DAQ channels Devices: 1 Hardware channels: 128 v Sensor
................. = e E— ¢imtomin —mmieiem A | Sensord

5.6 MR F ¥ RIVRZ >

KBFBGIFENKRRZBET DL D IBRENTL STt KE(A — HIEF v RIMET

o

o BEUHICHET HREMETHETF v RIVERELE T, FS66HDLOMERAI%
BI5ASRLE T,

o EUTDHFIEEETAHETT (1B8R) .

o XS AHABMEERELET QBR) .

o VU FYUTL—Y 3 Y- MIRBHEIN TV AREXEZEA LEIBESR),
MEHEU/ERL (create computation) | R% > &R L E 9 X]5.7 DAEER).
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Edit computations

4 I Q) Create computation I Close Hel

) ion channel:
— R —

(o (C LN

| rormulas 88| 019 EA Gl () (€] (7] 15 1
[ Formula edl(or“ Predefined formulas Unearization Statistics

§

IName FS66HDL_A I Ium( N

|
Formula collection

Last in use a
From file a

No formula collection loaded

Edit expression

416.515(FS66HDL_A_2-FS66HDL_A_1)

7|(s]ls] [7][¢ = || <> ]| < | |pow|/sqrr| Additional functions
4|[s][e] [x][) > |[<=|[>=][exp ][ w @ Modulo division
1][2][3] [-][pi] [anD ][ or |[sIn] cos
0 (] +|le ABS INT TAN  LOG

Hell \! raic function:

Which operators?

5.7 COYVEER T BIcHDFEF ¥+ 2RIV EER L ET

TEGHWHHTT Lo, 5H8F v U RIVESEER T 5 ENDH Y EY
(MEISIRER. MEEITRER) .
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catmanAP V5.5.3 [Presentation version]

DAQ channels DAQjobs Visualization Dataviewer Sensor database
=i Rename E E > Slow (]-_ @ {4 Adaptation @ f&) [Hedit . 9
& sample - » Dttt P edit X Delete ¢ /
2 Live update - W) Fast

Measuremert Channel Sample rates/filter

Start

Configure Execute New

Active Displa Configure Assi
T e % Auxiliary channel ke

Zerobalance Computation char

Limitvalues/eve

Hardware channels: 12 ay filter active] [Live update acti
> Channel name Reading Sample rate/Filter Sensor/Function Zero value
il ¢ B3 MXFS8
5 | & 2 FS65HDA_A_1 @ 0.0636 nm » 100 Hz/BE 10 Hz (Auto) % Wavelength rel. 0.0000 nm
6 % FS65HDA_A_2 & 0.0712nm » 100 Hz/BE 10 Hz (Auto) x| Wavelength rel. 0.0000 nm
21 | @ % FS66HDL_A_1 & -0.0031 nm » 100 Hz/BE 10 Hz (Auto) x) Wavelength rel 0.0000 nm
22 % FS66HDL_A_2 & -0.0107 nm » 100 Hz/BE 10 Hz (Auto) x| Wavelength rel. 0.0000 nm
37 | @ " FS65HDA_B_1 @ 0.0649 nm » 100 Hz/BE 10 Hz (Auto) X Wavelength rel. 0.0000 nm
38 % FS65HDA_B_2 @ 0.0695nm » 100 Hz/BE 10 Hz (Auto) % Wavelength rel. 0.0000 nm
53 | & " FS66HDL_B_1 & 0.0251 nm »» 100 Hz/BE 10 Hz (Auto) % Wavelength rel. 0.0000 nm
54 2 FS66HDL_B_2 & 0.0188 nm » 100 Hz/BE 10 Hz (Auto) %] Wavelength rel. 0.0000 nm
69 | @ %2 FS65HDA_C_1 @ 0.0632nm » 100 Hz/BE 10 Hz (Auto) % Wavelength rel. 0.0000 nm
70 % FS65HDA_C_2 & 0.0713nm » 100 Hz/BE 10 Hz (Auto) % Wavelength rel. 0.0000 nm
85 | @ % FS66HDL_C_1 & -0.0014nm » 100 Hz/BE 10 Hz (Auto) % Wavelength rel. 0.0000 nm
86 % FSB6HDL_C_2 @ -0.0098 nm » 100 Hz/BE 10 Hz (Auto) % Wavelength rel. 0.0000 nm
101 | @ % FS65HDA_D_1 © 0.0634 nm » 100 Hz/BE 10 Hz (Auto) %) Wavelength rel. 0.0000 nm
102 % FSB5HDA_D_2 & 0.0704 nm » 100 Hz/BE 10 Hz (Auto) % Wavelength rel. 0.0000 nm
17 | @ % FS66HDL_D_1 @ 0.0215nm » 100 Hz/BE 10 Hz (Auto) % Wavelength rel. 0.0000 nm
118 % FS66HDL_D_2 & 0.0188 nm » 100 Hz/BE 10 Hz (Auto) *) Wavelength rel. 0.0000 nm
g2 ¢ fx] Computation channels
134 fx] FSB5HDA_A & 0K 12.96*(FS65HDA_A_2-FS65HDA_A_1) 0.00000 g
135 [fx] FS65HDA_B @ 0K 13.4*(FS65HDA_B_2-FS65HDA_B_1) 0.00000 g
136 fx] FS65HDA_C @ 0K 12.89*(FS65HDA_C_2-FS65HDA_C_1) 0.00000 g
137 |fx] FS65HDA_D @ 0K 12.93*(FSB5HDA_D_2-FS65HDA_D_1) 0.00000 g
138 [fx] FS66HDL_A @ oK 416.515*(FS66HDL_A_2-FS66HDL_A_1) 0.00000 N
139 |fx] FS66HDL_B @ 0K 416.632*(FS66HDL_B_2-FS66HDL_B_1) 0.00000 N
140 fx] FS66HDL_C & 0K 416.560*(FS66HDL_C_2-FS66HDL_C_1) 0.00000 N
141 A FSS6HDL D @ oK 416.935°(FS66HDL_D_2-FS66HDL_D_1) 0.00000 N
<

5.8 AXFS65HDAF K UM4XFS66HDLDFTER 75> X 7 L\ 1ERE

m—— FOrce Sensor 1 == Force Sensor 2

0 Start zigzag
actuation

N

Raise of

pantograph

Force [N]

&
———

=]
=

W

20 25 30 35 4 45 50 55 6
Time [s]

Pantograph VNV

down
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5.4.1 &ft71 (ContactForce)

mabove i
Fc = i;_IFSensor,i + k i;_laSensor,i + Fcorr,aero
= a =

[]5.11 EN50317/1cE D < it 15t E

T

- P NSO T
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——— Sideway position of contact wire
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= catmanAP V5.5.3 [Presentation version]
DAQchannels ~ DAQjobs  Visualization  Dataviewer  Sensor database
» 3 [ - ™
» =i Rename E E Slow (’;J @ 4 Adaptation @ f) Fedit e 0/
47 Sample ~ » Default . P edit X Delete
Start Execute New

2 Live update - W) Fast 3 mv/v S Auxiliary channel

Measurement Channel Sample rates/filter Sensor Zero balance Computation channels Limitvalues/eve

Active Display Configure ~ TEDS Sensor Configure Assi
. filter . . v

Configure DAQ channels Devices: 1 Hardware channels: 128 Computation channels: 8 [Display filter active] [Live update active]

® Channel name Sample ratefFilter Type Sensor/Function Zero value Limitvalue monit
145 ] Fsum FS66HDL_A+FS66HDL_B+FS66HDL_C+FS66HDL_D  0.00000 N
146 7] Asum FSB5HDA_A+FSB5HDA_B+FS65HDA_C+FS65HDA D  0.00000 g
147 [fx] Contact Force Fsum+(5/4)*Asum 0.00000 N
148 £x] Position A-B FS66HDL_A(FSB6HDL_B+FS66HDL_A)*1.2-1.212 0.00000 m
149 [fx] Position C-D FS66HDL_C/(FS66HDL_D+FS66HDL_C)*1.2-1.2/2 0.00000 m

X5.15 catman TS & EMUBDFHE
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