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Functions of tachograph devices

m Finding out the circumstances of incidents (accidents),
estimating the responsibility

m Supervising the regularity of drivers’ work (e.g. speed
limits, direction indicators, opening or closing doors)

B ‘Tachograph defends and accuses in the same time.’



Traditional tachograph disc
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Tachographs used on tram vehicles

m Recorded data (in function of path length):
Time
Actual speed

Position of controller (e.g. power or brake position)
Doors, departure signals

Devices operated by passengers (e.g. emergency signal)

Use of other operation devices (e.g. direction signal,
sand-sprayer)



Connections of ‘Hasler’ device
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Recorded data (Hasler)

Function Abbr. (Hu/En)
- - .
Recorded points.in 1 Use of service brake VE/UF | EB
every 2 metres " | (electric brake)
m Actual speed 2. | Use of track brake SF TB
(0-70 km/h) Sl iR PF | SB
emergency brake
m Signals related to j‘> LB IR AN DO
driving c Use of departure T DS
" | signal
6. | Sand-spraying HS SS
7 Passenger UJ EJ

emergency signal

8. | (spare) -- --



Chart of recorded data (Hasler)

Datum Zeit Weg(w) km/h VF SF PF AN IJ HE VJ -

en anechauen mit <Home>,<End>,

Datum

96-11-05
96-11-05

(5] o 3
96-11-05 .0 .0 AN 1.7
96-11-05 .9 B A XS AN
96-11-05 .0 D.0-VE - . AN
.0 P2 WK
-9 &4 VE
9 B.2 VF
.9 3.1 VF
.9 2.6 VF
2.9 2 VF
). 9 24.2 VF
$)

en anschauen mit <Home>,<End> p>, «Pgln», <Down>», <F1 chen

Datum Zeit (m) km/h VF SF PF AN IJ HS VJ -
.8 256.5 VF
20 27.7 VF
.8 29.1 VF

3.8 30.5 VF
. B 31.86 VF
B 32.8 VF

B 34.0 VF
8.8 34.9 VF
5/ 36.2 VF
7 37.1 VF
2.7 33.2 VF
o 39.3 VF
5 4 VF




Chart of recorded data (Tw6000 and Combino)

/ / ,
/' Regisztratum tabla adatai TX]ECX adatértékelés NFALD BR 001 Ttz 2009 14.09.2007 11:15:15 . 14.09.2007 12:35:00
// Digitalis inputok nevei 0 f?a' Sehme me‘gs r: g ; 51: i :‘ g ? ; ; ;? ?i
/ m | 313
/ bemenet 0 - Menet bemenet 4 - Ir-A bemenet 8 - Cseng bemenet 12 - Lep-F ' : H ;‘; v 2 lv ; : : ; ; ;1
bemenet 1 - Homok bemenet 5 - Hemb bemenet 9 - I-B bemenet 13 - Tart1 :, HE o B R R ] el :‘
bemenet 2 - VeszF bemenet 6 - UVFek bemenet 10 - Fek bemenet 14 - Tart2 2 s|sfrikfzfn|z|ulblol1|2fg|g
bemenet 3 - Csusz bemenet 7 - ZHur bemenet 11 - SFek bemenet 15 - Tart3 |a i giw‘ f ry“g 2 | : h ‘ E f ‘ blj
| n gitfrjpvi|[]k| [ o| |
T kezdete : 2007-07-27 14:43:06 T.vége : 2007-07-27 14:46.05 T.sorrendje : Datum-idd Palyaszam : 1566 S I | 31 I & 10| ‘:l ti-|({m{-[[|g]g]L ;[‘
1 0100 0000 0
[ Daum-id6 ]| Seb. | Részut] Telies ut |K. &tm Digitalis inputok (0-15) Aram 1] Aram 2] Fesz. 2| 14.09.2007 11:15:21 | -8139.5| 0| 1] 0| 0] 0| 1| 0| 0| 0] 0| 0 ‘ i ‘ ‘
2007.07.27. 14.:43:06 | 38.577] ___058] _ 1309.292] 677] 0000010101000000] 68 0 727 ‘ 3] 14.09.2007 11:15:21 | -8139.5| 0| 1| 0 0] 0] 1| 0| 1| 0 0| 0] O] 3 o 0/ 0| ol o/ o 0l 1] 0/ 0|
2007.07.27. 14:43:06 | 39,885 066] _ 1309,301] _677] 0000010101100000] 68 0 727 4| 14.09.2007 11:15:22| -8139.5) 0| 1| 0| 0] 0| 1| 1| 1| 0| 0| 0| 0| 1| 1| 0| 0| 0| 0] 0| 0| 0| 1| 0 0
2007.07.27. 14:43:07 | 40.212] __068] 1309,303] 677] 0000010101100000f 68 0 727 5 | 1] 0 0] o| 1] 1 1] 0| 0 o] o 1| 1] 0 0] 0| 0| 0] 0 0] 1| 0| 0
2007.07.27. 14:43:07 | 39,676 07 300.305| _677] 0000010101110000] 68 0 727 T s ‘ ol 2 ol o] 2l 2] 2ol o10] ol 2 3|78l ol o] a6l ol 8] il olc
2007.07.27. 14:43:07 | 39.408] 072 309,306] 677] 0000010101110000f 174 0 727 ‘ 7] 14.09.2007 11:15:23| -8139.0| 0| 1] 0| 0] 0] 1] 1| o[ ol o[ o[l 3] o[ o[ 00/ 0 0010 0
2007.07.27. 14:43:07 | 39,141 073 309.307| _677] 0000010111100000] 174 0 727 ‘ e v o[l ol ol il al T ol o[ ol ol sl 1] ol o o[ o[ o] o] o] 3] 0| 0
2007.07.27. 14:43:07 | 38,873] 074 309,308] _677] 0000010111110000] 174 0 727 ST i sisa| auas] o] 1 ol el alal il slel el b4l 2l al 0‘ AR EE
2007.07.27. 14:43:07 | 38,605) 075] __1309,309] 677 0000010111110000] 174 0 854 T T B S B O R B T 01‘ SToT il ol el el ol ol ol 04 010
2007.07.27. 14:43:07 | 38,337 078] 1309.31] 677 0000010111110000] 383 0 854 e e RO BT "Pi 0] 0191 9 01 1} 0]:0
{ J2007.07.27. 14:43:07 | 38,069 077] _1309311] 677] 0000010111110000] 383 | 324 | 854 SR BN K VS R 1110101 01 01 9L.0] 014, 01.0
2007 07 27 14.43.08| 37.534] __076] _ 1309,314] 677] 0000010101110000] 383 | 324 | 854 2] 14.09.2007 11:15:25| S136.9) 01 11 01 0| OL 4] 41 1 010} 0L 61 4] L1 010| 01 01 f 0 0} 1 O} 0
2007.07.27. 14:43:08 | 36,998 081] _ 1309.316] 677] 0000010101110000] 383 | 324 | 745 | 13] 14.09.2007 11:15:25 | -8136.4| 0| 1] 0| 0} 0 1 1] 1/ 0/ 0/ 0] 0] 1/ 1] 0 0 0/ 0 0] 0 O] 100
2007.07.07. 14:43.08 | 36,462] 084 1309318 677] 00000101171110000] 383 | 324 | 745 .|| 4 14.09.2007:11:35:25 1813554 O] .L]. O10: 011 11421 01,000} O} ‘11110, 010]101:0/,01:0}:11.01:40
2007.07.27_14:43:08 | 36,194 085] _ 1309,319] 677] 0000010101110000] 383 24 | 745 15| 14.09.2007 11:15:25 | -8135.0| 0| 1/ 0 0| 0| 1] 1/ 1] 0/ 0] 0] 0] 1/ 1] 0| 0] 0] 0| 0] 0| 0] 1] 0] O
2007.07.27. 14:43:08 | 35,926 086, 1309.32] 677] 0000010101110000] 383 15 745 || 16} 14.09.200711:15:26| -8134.0| 0| 1| 0| 0] 0/ 1| 1] 1] 0] O] O] o[ 1 1] 0] o] o[ o[ o[ o] 01/ 0/ 0
00707 27 14.43.08] 35.659] 087 1309.321] 677] 0000010111110000] 383 | 315 | 745 || w[1a002007 11526 s1333] o] 1] o[ 0 o[ 1[4 1 0] 0] o[ 0| 1] 1[ o]0 ol ol 0] 6] o] 1]'0] 0
2007.07.27. 14:43:08 | 35.391 088] 1309322 677] 0000010111110000] 280 5 | 745 18 14.09-200738:15i6] Stsae] OF 11 0101 O 1) 1] 0| o] o[ o[ 1] 10| o[ 0| of o] 0| o] 1] 0| 0
2007.07.27. 14:43:08 | 35,123 089] _ 1309.323| 677] 0000010111110000] 280 15 | 856 19] 14.09.2007 11:15:26 | -8131.7] 0] 1| o o] o] 1] 1] 1] o[ o[ of o[ 1] 1] 0| o] o] o] o] o[ o[ 1] o[ 0
2007.07.27. 14:43:09 | 34,855 09| 1309.324] _677] 0000010111110000] 280 15 | 856 [ | 20] 14.09.2007 11:15:27| -81304] 0| 1| o[ 0] o[ 1] 1] 1] o[ 0] o[ 0] 1] 1| o[ 0| o[ 0] o] o[ 0] 1] 0] 0
2007 07 27 14.43.09 ] 34.180] _091] __1309.325] 677] 0000010111110000]| 415 | 315 | 856 ‘ 21 14.09.2007 13:15:27| 81295 | 0| 1] 0| 0] 0] 1] 1] 1] 0| 0 o 0| 1] 1/ 0 o[ o[ o] 0] 0] 0] 1] 0| 0
2007.07.27. 14:43:09 | 33 505 092] _ 1309,326] 677] 0000010111110000] 415 | 464 | 856 || 22[ 14092007 11:15:27| -8128.0 0| 1| 0| 0| 0| 1| 1] 1/ 0| 0] 0] o[ 1| 1] o/ o/ 0/ 0| 0/ 0 o] 1/ o 0
2007.07.27. 14:43:09 | 32,831 093] 1309,327] _677] 0000010111110000] 415 | 340 | 856 || 23] 14092007 13:35:27 | 81265 0 1/ 0| of of 11 o] o o] o] 1] 1| o[ 00/ o/ oo/ o100
2007.07.27. 14:43:09 | 31,481 095]  1309,329] 677] 0000010111110000] 415 | 478 | 856 [ | 2] 14092007 11:15:28| -8123.8] 0| 1| 0| 0] 0| 1] 1 1| 0] 0] 0| o] 1] 1'| o/ o] o] o/ o o/ o] 1] 0l 0
2007.07.27. 14:43:10 | 28,107] 099] __1309.334] _677] 0000010111110000] 415 | 478 | 856 [ | 25| 14.09.2007 11:15:28| -81233| 0| 1| 0| o] o[ 1] 1] 1 o"b; o[ of 1 i ol ol ol o ol ol ol 1l ol ol
2007.07.27. 14:43:10 | 22,889 103 __1309,338] 677] 0000010111110000] 415 | 478 | 741 | 26] 14.09.2007 11:15:28 | -8122.7| 0| 1 0| 0] 0] 1| 1| 1] 0| 0[ 0| 0| 1| 1| 0] o[ 0[ 0] 0] 0] 0] 1| 0] 0
2007.07.27. 14:43.11] 19,410] __,106] _ 1309.341] 677] 0000010111110000] 415 | 478 | 741 T eas ik loal sl e slal T2 eolsl ool Bl 6@ ol ool alal ol
_[2007.07:27 14:43.11] 15,508] _108] 1300,343] 67700000010 01110000] 415 | 478 | 741 28] 15092007 11:15:30 8113.0] o| 1| 0| 0] 0] 1| [ 1] o o[ o[ o] 1] 1] 0] o[ o[ 0 0| o 0| 1] ol 0|
(20070727 1443111 13,692 109 1300,343] _677] 0000010101110000] 247 | 478 | 741 5] 14002007 11:15:31 [ ex0mo] o] 1] ol o] o[ 11 1] 1| o] o[ o] o[ 1| 2] 0 o] o[ o] ol o] 3 1] a0
2007.07.27. 14:43:11] 12,738 11| 1309.344] 677] 0000010101110000] 247 | 334 | 741 T2 0200 iz ereesl sTat ol s o i ol ol ol ot ol ool o o ol o 2o o
2007.07.27. 14:43:11] 11,785 11| 1309,344] 677] 0000010101110000} 80 | 334 | 741 f e PP P Doty S B B o e e B B B B B B B B e
2007.07.27._14:43:11] 10,832 11]__1309,345| _677] 0000010101110000] 80 140_| 741 e B o b e s b B B B e T R B S I
2007.07.27 144312 9.879] __111] __1309,345] 677] 0000010101110000] 80 140_| 741 2 A% = 6] 0/ 11 0] 0j 0] 1] 1] 1] 0] 0] 0] 0] 1] 1] 0] 0] 0] 0] O] O] O] 1] 0] O
2007 07 27 144312| 9462 111 __1309.346] 677] 0000010101110000] 80 [ 30 | 741 , 1| 14092007 1i:15i83 | onssa | o i) ] of ol 1 41 3] o] o 0] 61 4] {]'0] ] bj o] & 010} §} 6].0
2007.07.27 144312 | 8.209] __.112] __1309.346] 677] 0000010101100000] 80 30_|_741 341:14.09:2007 11:15°34 | -6080.8 110} 11 0.0} 0} Af 1}°1) 0}:01 01/6) 1] 11:0] 010 010} 0101 11:08.0
2007.07.27 144312 ] 7,792] __.112] _ 1309,346] 677] 0000010101000000} 80 30| 741 L=t 351:14.09.2007.11;15:35 o[ 1]ofojo|1)1]1] 0 ofo|o]1|1fo]ofo|ofofojof1]o|o
2007.07.27. 14:43:13] 5,705 113] 1309347 _677] 0000010101000000] 80 30 | 741 I 0fi11;,01, 0] U3 | 0] ojoj o 1 100 oofofo o 1oo
2007.07.27. 14:43:15| 1,044 116 1309.35] 677] 0000010101000000] 80 30 741 |t 397|1609.20071115:87) 3 0] 1] 0] 0] 0] 1 10jo0jojoj11000H 0000100
2007.07.27. 14:43:15] 000 116 1309,35] 677] 0000010101000000] 80 30 | 741 L 38| 14.09.2007 11:15:37 | -8059.6| 0| 1| 0| 0| 0| o/ oj oo 1] /0 000 oo o100
2007.07.27. 14:43:15] 000 309,35] _677] 0000010101100000] 80 30 | 741 ‘ 39 14.09.2007 11:15:37 | - o[ 1] 0| o] of o/ o[ 1[ 1] 0 o[ 0] o[ 0] 0] o[ 1] 00
2007.07.27. 14:43:15| 000 309,35] 677 0000000000100000] 80 30 | 741 40| 14.09.2007 11:15:38 | - of 1] o] of of | o[ o[ '1[ 1["o| o[ o[ 0] 0] 0] 0] 1] o] ©
2007.07.27. 14:43.16 ] 000 309,35] _677] 0000000000100000] 80 30 26 ]« 1) o of o [ 0| o] 1[ 1] 0/ o] o[ o[ 0] 0] 0] 1] 0] 0
2007.07.27. 14:43:16] 000 1309.35] 677] 0000000000100000] 409 | 30 26 | 1/ 0] o] o] o[ 1{ 2 1] o[ o] o[ o[ 0] 0] 0] 1] 00
2007.07.27. 14:43:16 000 1309.35] 677] 0000000000100000f 214 30 26 ki 110/ 0 0 ojoj1/1]0fofofofofoo 100
2007.07.27. 14:43:16] 000 1309,35] _677] 0000000000100000] 100 | 30 26 1 o/0 o0 /o 1/1 00 00000 100
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Reasons for speed limits

Safety (e.g. hardly visible
intersections)

Switches, track crossings
Curves with little radius
Wrong tracks
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Reptér Megdl16hosszisédg: 732 m Kamaraerdei Ifjiségi Park vAa.

Frvényes: 2007.09.01.

Méretardny: 1:4946 Viszonylat/Abraszém:H

wm/27

Ikt.sz. 142422/ 64 /2008

BKV Zrt. Infrastruktira Fé6mérndkség
Palya- és Mitargyfenntartasi Szakszolgalat

Tisztelt Cimzettek!
Targy: lassujel elrendelés lemondas moédositas
allando)

(ideiglenes

Lassujel szama: 405 Uzem: Budai Palyafenntartasi

Palyamesteri szakasz: Budafoki Palyamester:
Lassuijel helye: IX. ker. Kamaraerd6 va. és repiilétér mh. kozott
Szelvényszam: 48+50 — 49+00 Hossza: 50 vm
LassUjel iranya: Kamaraerdd Felépitményi rendszer: bbet. tfa. Vg48,5
Valtozas oka: A vaganyok mellett folyé Kéér-patak alamosta a vasuti alépitményt
Megsziintetés maodja és varhato ideje: FCSM javitja varhatéan 2008-ban
Engedélyezett sebesség (km/h): 10 El6z6 engedélyezett sebesség (km/h): 25
Valtozas ideje: 2008. 05. 30.

Koézlekedd viszonylat: 41

Budapest, 2008. majus 19. Elrendelé:




» S
Reading of
exercise sheet

m Sample sheet

m The end of data
sequence is the start
of journey

m Distance values are
counted backwards
from readout

BME Kézlekedésiizemi Tanszék
Villamos menetregisztrald késziilék adatainak kiértékelése

715

Datum 1dé Ut(m) km/h VF SF PF AN 1J HS VJJ|Datum 1dé Ut(m) km/h VF SF PF AN |J HS VJ
70004 174 75548 296
70924 1356 7556.8 27.7
70944 B89 7558.8 253
70964 37 7560,8 239
70083 25 75628 222
06-11-05 17:34:39 71003 04 7564,7 20,3
06-11-05 17:34:36 71003 0,0 AN 1J 7566,7 17,8
06-11-05 17:33:31 71003 0,0 AN 7568,6 14,8
06-11-05 17:33:24 71003 0,0 VF AN 7570,6 11,8
71023 02 VF 75726 1.7
71043 62VF 06-11-05 17:32:14 75746 0,0 SF AN IJ
71062 98 VF 06-11-05 17:32:04 75746 0,0 VF SF AN
71082 124 VF 06-11-05 17:32:03 75746 2,1 VFSF v
71102 152 VF 06-11-05 17:32:01 75746 0,3 vV
71122 183 VF 06-11-05 17:32:00 75746 0,0 AN |J
71142 20,2 VF 06-11-05 17:31:56 75746 0,0 AN
71162 20,2 06-11-05 17:31:50 75746 0,0 VF AN
71182 147 75766 7,1 VF
71202 135 7578.6 10.7 VF
71222 112 75806 12.9 VF
71242 112 7582,5 14,5 VF
71262 11,2 75845 16,2 VF
71281 11,3 VF 7586,5 18,1 VF
7130,1 12,2 VF 75884 19,8 VF
71321 13,0 VF 75904 214 VF
71341 145 VF 75924 22.8 VF
71361 165 75944 239 VF
71381 16,5 75964 250 VF
71401 16,5 75984 253 VF
71421 165 7600,4 255 VF
71441 165 76024 255
71461 16,5 76044 255
71481 165 7606,4 255
71500 165 VF 76084 255
71520 18,7 VF 76104 255
71540 20,6 VF 76123 258
71560 222 VF 76143 258
71580 2319 VF
71600 253 VF
71620 26,6 VF 78902 258
71639 296 VF 78922 258
71659 316 VF 78942 258
71679 338 VF 78962 250
71699 354 VF 78982 242
71719 368 VF 79002 231
71739 384 VF 79022 21,7
71759 39,0 7904,2 20,3
7906,2 18,9
. 7908,2 16,7
75389 39,0 79102 14.3
75409 29.0 79122 118
75429 384 79142 88
75449 376 06-11-05 17:30:57 79162 0,3
75469 365 06-11-05 17:30:52 79182 00 AN 1J
75489 357
75509 340 o o
78528 227 Sta rtlng terminus
75548 313




" A
Parts of your exercise

m Determine the following parameters m Calculate the following indicators:
by your data sheet: 8) Whole distance travelled

1) Start time of travel (v>0) 9) Average speed of the whole travel

2) End time of travel (departure 10) Average speed in traffic (without stops)
from the last stop) 11) Ratio of total dwell time and total

3) Number of stops journey time (one indicator)

4) Total dwell time (at stops) 12) Optional: Acceleration after, and

5) Total journey time (between stops) deceleration before the first stop

6) Number of speed limit violations 13) Short description of the travel,

7) Absolute (km/h) and relative (%) with attention paid
measure of the overstep of to unusual events, EB | Electric brake
speed limits incidents (3-4 lines)  |TB |Track brake

SB Spare emerg. br.
m Speed limits on the tram line (measured from start terminus): > =

DO Doors open

Start point| Length [Speed limit Reasatl oS | De —
(m) (m) (km/h) : parture signa
815 5+L,, 30 Switch (trailing-point movement)| |SS Sand-sprayer
847 5+L,, 10 Switch (facing-point movement) ES |Emergency signal




Thank you for your
attention!



