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A, X, Y, 7/
' DIE DAEMPFUNGSKONDITIONEN
B SOLLEN GENAU ANGEGEBEN WERDEN
<> NACH STK.03.066
250
—t8 | 1 |a ' % TYPE
< ENTLUEFTUNG ENTLUEF TUNG CYTKMT4/0140/0100/06000810/D1KGDKWWN
GoSHoEL ANSCHLUSS 29 . WIRKUNGSWEISE ZIEHEND
i : ; A EINFACH
R 1 , KOLBENDURCHMESSER 140 [om
'? ~ N KOLBENSTANGENDURCHMESSER 100 | mm
, | ; } | GESAMMT HUB (EINSCHL. DAEMPFUNG) 6000 | mm
l,u Lu ! ENTWURFSDRUCK BODENSEITE 5 | MPa
Y . o 0 @ o i ‘p STANGENSEITE 25 | mPa
2 9 § 1 "§‘_ ] '_“*g I r ' ‘ ‘ ‘ ‘ ' ' : T PRUEFDRUCK BODENSEITE 10 MPa
STANGENSEITE 37.5 |wPa
n MAX. DRUCKKRAFT 0 | kN
MAX. ZUGKRAFT 150 | kN
: | ‘ A\ | MAX. ZUGKRAFT (STATISCH) 260 | kN -
- : B — o ” ABZUBREMSENDE BODENSEITE 0 [J
2 NABLASS ' BEWEGUNGS ENERGIE STANGENSEITE 6760 |J
o A J A MAX .GESCHWINDIGKEIT  "AUSFAHREN" 150 | mn/s
: 113 MIN. 5 ~| *EINFAHREN" 150 | mm/s
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POSITION B :
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T2x) iy KONSERVIERUNG: _
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1 SCHICHT SIGMACOVER PRIMER 30 | um
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1 SCHICHT DECKANSTRICH EPOXY RAL 3ooT ROT 50 | um
GESAMMT SCHICHTDICKE 80 | um
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0 | 1 | 2 | 3 ] Dy 5 | 6 | ?
Input from power rail
3x400VAC 25A
N . A
3x400VAC Power consumption: after one trip: approx: 2.6 kW _ :
' maximum use (low battery and low pressure) 7kW
3x400VAC 230VAC Distribution Energy only available while cars are connected to the power rail in OST or CST
w -
=11/9 =11/1 =11/2 =11/3 =11/1 =11/1
LOOVAC/24VDL Compressor - wind screen Heater Battery Battery
Supply- Unit Air pressure Heater ' driver stand. Supply Unit Supply Unit
‘124VDC LOA LOOVAC LkW 60VAC 1200W LOOVAC 800W System 1 30W System 2 30W
' =11/12 =11/14
Track Brake Track Brake
. . . . . - |System 1 System 2
. While cars are connected to the power rail, 24V power is provided by the supply unit
24VDC Distribution Are the cars disconnected from the power rail, 24V rower is provided by the battery /1 " =11/11
Battery E s E Battery
10Ah 24VDC ' 10Ah 24VDC
v » - Yl et ettt ec el ecendoaseae :
-61.1 (=11/10) =11/21 /21 =11/21 /21 =11/29 N I N e A T S B sl JLAAAAS ILLELLE beeseesen :
Batter light head lights, wind screen Audio/Video PLC Sysiefn " linterior v
y driver stand . top wiper top System Touch Screens light _ —{Valve [qValve
180Ah 24VDC 70w X Of|sow X Of | [0ow X | [sw X Of | oow | X Of | |2u0w (100%) X ' ) ‘
v v ¥ ¥ ¥ a ¥ Hydraulic pump ~
=11/87 =11/87 -11/88 -11/60 =11/60 =11/60 Track Brakes @ O - @))
head lights wind screen RSS+ Interior door fans =11/10 -
bottom wiper bottom’ Com. to DST. light . {Control Compartment : '\Track Brakes '
150W X} poow  X| [isWw | X Of [gow.(30% O] Jeow X O [sow X O I oo
24V power consumption during: O nermal trip: approx: 650W (6.6h)
X maximum use: approx: 1200W + use of hydraulik pump (3.6h)
| minimum use: approx: 255W (17h)
Status | Temporary Boppelmayr Seilbahnen AG FIREW A@ 1 System Datas . - 00-9700 3 HINWEISE
g::g BI22001 WO I°Eyjnicylar Cairngorm Overview . Energie Consumption A ' Sroe 7
Modification | Date Name | Origin {00-9728 Scotland . § ? [M § Car - Next page




T—

0 ] 1 | 2 3 8y | 5 6 7
Input from power rail
3x4L00VAC 25A
Y
3xL00VAC Power consumption: after one trip: approx: 2.6 kW
maximum use {low battery and low pressure) TkW
3x4L00VAC 230VAC Qistribution Energy only available while cars are connected to the power rail in OST or CST
=11/9 =11/1 =11/2 =11/3 =11/11 =11/1
LOOVAC/24LVOC Compressor wind screen Heater Battery Battery
Supply Unit Air pressure Heater driver stand Supply Unit Supply Unit
24VDC 4LOA LOOVAC 4kW 60VAC 1200W LOOVAC 800W System 1 30W System 2 30W
=11/12 =11/14
Track Brake Track Brake
. . . . . System 1 System 2
- While cars are connected to the power rail, 24V power is provided by the supply unit !
24VOC DBistribution Are the cars disconnected from the power rait, 24V rower is provided by the battery n C/n
Battery Battery
10Ah 24V0C 10Ah 24VDC
> ] ¢« 1 ¢ 11 1 0« v+ 00 1  areewsesc-----
-01,1 {=11/10) =11/21 =1/ =1/ =11/21 =11/29 =160 [l % e
Batter light head lights wind screen Audio/Video PLC System Interior
¥ driver stand top wiper top System Touch Screens tlight
180ah 24VOC fow X Of| sow X Of | [1eow - Xt 5w X O] | foow | X OJ | [2s0w 1100%) X X
Hydraulic pump
=11/87 =11/87 =11/88 =11/60 =11/60 =11/60 Track Brakes
head lights wind screen RSS+ Interior door fans =11/10
bottom wiper bottom Com. to DST light Controt Compartment Track Brakes
150W X| hoow X| psw | X O] [Bow.(30%) O] [20w X O] [sow X O
24V power censumption during: O normal trip: approx: 650W [6.6h)
X maximum use: approx: 1200W + use of hydraulik pump (3.6h}
| minimum use: approx: 255W (17h}
¢ Status| Temporary Doppelmayr Seilbahnen AG E‘I}REW A@ 1 System Datas 00-9700 3 HINWEISE
b .02. : A - ; i i
> g:':g B0 VO Fynicular Cairngorm Overview Energie Consumption 7 g
Modification | Date | Name | Origin | 00-9728 Scotland 5 ?& IN_I § Car i Next page
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PSS 3000 Standard : Block Diagram SW Drive Control for Aerial Trams and Funiculars
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Programmer Functions in PLC (PSS)

26.01.01 16:19 Aerzb Seite 1

Seilbahn - Steuerungen

Block Diagram Programmer Functions (PKW)
FB 138 Programmer Cairngorm Funicular

NW 2 Counter NW35 Counter Comparison NWE Superv. Counter - Speed
’ SB 041 n
o0 oo SB 043 - SB 048
SB 048 - SSNI.R ) . CNT CTR_SUPV CNT_SPEE
DIF IMP X 03.07.00 10:41 30.06.00 15:36.
09.05.50 08:06 -4 DB CORR —4 SSNR C_OuU SSNR SPEE
bB cw-DIF <o - DIF OK o 21 oK ... ._ZAE
—4 E1-N 22
—4 E2-N - -~ D1
$B 027
—4 RES 4 D2 TP2
-4 TEST —4 B_.Z1 30.06.00 14:58
- —f] SSNR Y
-4 B_ 22
X
NW 4 Counter
SB 041
COUNTEB SB 042
08.05.00 13:59
- COMPARE
$B 048 SSNR CNT ;
DIF_iMP o8 CORR SS1NS§O7:0° 09.3}>
15.07.99 09:37 — = B
-4 08 DIF DIF oK - A A= -
- «~4 E1-N e -4 B A< -
-4 E2-N
—8 RES
4 TEST
NWS5 Supervisioen . NW7 Approach Supervision Car 2 with TM NWB9 Approach Supervision Car 1 with TM-N
SB 044 SB 042 | SB 042
VEW COMPARE COMPARE
28.06.00 13:30 15.07.00 08:37 ~ 15.07.00 08:37
SSNR SUP1 — SSNR A> = —f SSNR . A -
1 CNT SUP2 ¥ A A= - A A= -
™ 3 8 . A< - TM-N_J B A< -
NW8 Approach Supervision Car 2 with TD NW1 0 Approach Supervision Car 1 with TO-N
SB 042 $B 042
COMPARE COMPARE
15.07.00 09:37 15.07.00 09:37 .
~fJ SSNR A> - ..1 SSNR A> -
A A= - A . A= -
T 3B A< = TON_J B A< -
NW 12 Zero Position Superv. Final Pos. NW 11 Zero Position Superv. Final Pos.
SB 042 R © 'SB 042
COMPARE COMPARE
15.07.00 09:37 . 15.07.00 09:37 .
—4 SSNR A> - —~4 SSNR A> -
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Programmer Functions in PLC (PSS)
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Description

Programmer Failsafe FB138

General

The programmer function within the fail safe PLC is called ,PKW"* (Pilz-Kopierwerk), it consists of sealed function
bbcks (SB’s), which are called-up in FB138. Parameters are defined in DB30.

In general, the PKW consists of two independent counters which receive pulses from two independent encoders.
The two counters are compared in NW5 (network 5). The counter value corresponding to the position closer to the
final position of the car will be selected to call-up the two supervision curves. A supervision curve contains a
maximum allowed speed at any position on the line, one curve for each direction of travel, respectively for each
car approaching the station. These curves are stored in data blocks (DB's) within the memory of the PLC. Two
independent tacho-generators deliver actual speed signals. This actual speed signal is now compared with the
supervision curves, should actual speed be higher than the supervision curve allows, a servnce stop will be
triggered. The two supervision curves are compared with both speed signals.

$peed
Supervision curve

.................. —Normal approach speed

' Speed not reduced

Service Stop

final position : poéition

NW 2: Counter 1

SB48 "DIF_IMP" counts pulses for each program cycle (<100ms) and transfers them to the counter in SB41,
incrementing or decrementing, depending on the direction of travel. SB41-can be set to maximum (= start of trip in
counter station) or to zero (= start of trip in drive station) when the .car is in the station. The correction
automatically adjusts the trip length in the counter, cancelling apparent trip length changes due to rope stretch and
wear of the liners at the counter wheel where the pulse generators are mounted.

Parameters SB41 for Counter 1 in DB30

DW0510 | Trip length (theoretical) [pulses]
DWO0511 Max. allowed correction [pulses]
DW0512 Correction up . [pulses]
DW0513 Correction down 4 [pulses]
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NW 4: Counter 2

Same as counter 1

Parameters SB41 for Counter 2 in DB30

DW0520 Trip length (theoretical) [pulses]
DW0521 Max. allowed correction [pulses}]
DwW0522 Correction up [pulses]
DW0523 Correction down S [pulses]

NWS5: Counter Comparison

Program block SB43 "CTR_SUPV" compares the two counters. Both counters are on zero when car 1 is in the
drive station, both counters are on maximum when car 2 is in the drive station. Should the counter values differ
more than the set value (tolerance) in DB30 a service stop will be produced. With the two -counters within the
tolerance the data of the counter, giving the position of the car closer to the approached station, will be used for
the approach supervision function.

Output “OK” will be 1 when the two counters are within tolerance.

Parameter SB43 for Counter Comparison in DB30

DW0525 [ Tolerance [ [pulses]

NW 6: Supervision Counter Speed — Tacho Signal

The change of the counter position is computed into a speed signal and is then compared with the actual speed
signal given by the tacho generator. This supervision provides information about the correct counting direction and
counting speed of the programmer. SB49 detects the change of counts and multiplyes with a fixed value to get
speed, SB27 is a low pass filter and then the signal is compared with the tach signal in SB42

Parameters SB49 for Supervision Counter speed - Tacho DB30

DWO0560 | Factor counter - > Speed [ (v [m/s] * 1000 / f [Hz])

Parameters SB027 for Supervision Counter speed - Tacho DB30

DW0565 [ Time constant low pass [ [cycles]

Parameters SB027 for Supervision Counter speed - Tacho DB30

DW0570 | Tolerance [ [mmV/s]
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NW 5: Supervision Curves

In SB044 the valid counter data addresses the memory containing the supervision curve.
The supervision curve is organised in 16 DB'’s (Data Block) with a total length of 16384 pulses. DB100 to DB115
is reserved for this data. The curves for the supervision function is computed in an external PC based program.

Parameters SB44 for Supervision Curve
DW0530 { Factor Supervision curve 1 [1]

___Factor is 1 or-2 depending on the maximum speed of the tram, factor 2 for tram speed <4 m/s, factor 1 for tram
speed >4 m/s. .

NW?7 — NW10: Approach Supervision

The approach supervision is realized in 4 comparator blocks (SB42 "Compare”). Each of the two supervision
curves is compared with both tacho generator signals.

Parameters SB42 for Approach Supervision DB30

DWO0535 Tolerance APR with TM [mm/s]
DW0540 Tolerance APR2 with TD [mm/s]
DWO0545 Tolerance APR1 with TM-inverted [mm/s]
DWO0550 Tolerance APR1 with TD-inverted [mm/s]

Normally tolerance is set to KF00000.

NW 13: Fix Point Supervision

Both supervision curves are monitored in SB46 "FPOINT". SB46 produces a position window (upper level to lower
level) out of the supervision curve. A fixed signal is activated by the car when passing a switch on the track. At this
point the window must be open, indicating that the supervision curve corresponds with the actual car position. If
the signal from the track switch is activated outside the window, a service stop will be produced. If the signal from
the track switch has not been detected when the car reaches final position, the next start is not possible and the
fact that the signal was missing is indicated.

Parameters SB46 for Fixpoint Supervision DB30

DW0555 Fixpoint window high [mm/s]
DWO0556 Fixpoint window low [mm/s]
DW0557 : Hysteresis [mm/s]
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This Diagram shows only
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NOTE!

This Diagram shows only
the track related Inputs
to the control systems
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Data Communication via Hybrid cabel see Page 10
Transmit to: receive from: Transmit to: receive from: receive: i from: Transmit: te .
Signal Level 0st Pilat Channel 0sY Signal Level ’ ost Pitot Channel DsT Signal Level ‘7 Wl w2 Pilot Channel Wi w2
Service STOP L1y Service STOP Test osT Service 5T0P osT Service STOP Test DST Service STOP Wi W2 Service STOP Test Wi, w2
‘maintenance Platform oSt System is running DST ‘mainfenance Platfarm 0sT System is running DST ‘matenance Platform Wi w2 System is running Wi, W2
Emergency STOP ST 1. Ready osT Emergency STOP DsT 1. Ready DsT Emergency STDF; Wi w2 1. Ready W1, w2
Track brake released 0s7T 2. Ready oSt Track brake released DST 2. Ready 11) Tratk brake relsased Wi w2 2. Ready w1 w2
Direction supervision osT Travel direction Car: 1 down 0sT Dirgction supervision 0sT Travel direction Lar: 1 down psT Direction superviisiun Wi w2 Travel direction Car: 1 down Wi, w2
Track brake: up Travel direction Car: 2 down nstT Track brake: up Travel direction Car: 2 down bsT Track brake: up] Travel direction Car: 2 down Wi w2
Direction supervision DST open/close Car Doers side 1 0sT A Direction supervision osy open/ciose Car Doors side 1 st Direction 5upgrv;slnn Wi w2 open/close Car Doors side 1 w1, W2
Track brake: down open/close Car Doors side 2 DST Track brake: down open/close Car Doors side 2 0sT Track brake: down open/close Car Doors side 2 w1, W2
Car Doors side 1 open (133 Track brake reduced Signal 1 osT {ar Doors side 1 open osT Track brake reduced Signal 1 osT Car Doors side 1 apen Wi w2 Track brake redured Signal 1 w1 w2
Car Doaors side 2 open osT ar position Bit 1 osT {ar Doors side 2 apen oSt Car pasition 8it 1 0sT Car Doors side 2 open Wi w2 Car position Bit 1 Wi, w2
Ready osT Car position Bit 2 0sT Ready, osT {ar position Bit 2 DST Ready ' Wl W2 Car position Bit 2 w1, w2
Up/taster osT Car position Bit 3 osT Up/faster 0sT Car position Bit 3 0sT Up/taster Wi W2 Car position Bit 3 Wi, w2
Down/slower DST Car light Gn/01F. osT Oown/slower osT Car light On/Off 1) Down/slower Wi w2 Car light On/0ff Wi w2
STOP osT FB Stop request IST osT sTOP DST FB Step request IST st sTOP Wi w2 fB Stop request IST Wi, w2
Stop request IST osT Loudspeaker Compartment On/0ff 0OST Step request IST DST Loudspeaker Compartment On/0ff osT Stop request IST Wi W2 Loudspeaker Campartment On/O0ff Wi w2
Opstical detecter DsST . Surveillance camera On/0Ff osT Opstical deiecter DsST Surveillance camera On/0ff 0sT Opstical detecter W1, W2 Surveillance camera On/0ff Wi w2
Telephone calt DsT Telephone call osT Telephone call 0sT Telephone call DsT Telephone call Wi, W2 Tetephone cali wi, w2
Spare 1 osT Track brake reduced Signat 2 ost Spare 1 st Track brake reduced Signal 2 st Spare 1 w1, W2 Track brake reduced Signal 2 w1, W2
Spare 2 oSt Spare 2 087 Spare 2 133) Spare 2 DsT Spare 2 w1, W2 . Spare 2 Wi, w2
Spare 3 osT Spare 3 DSt Spare 3 osv Spare 3 DsT . Spare 3 w1, w2 Spare 3 Wi w2
STOP IST 7 - 1284
STOP Tunnel Door - 128t
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