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V  
=11/9 
400VAC/24VDC 
Supply. Unit 
24VDC 40A 

ci 
=11/1 
Compressor 
Air pressure 
400VAC 4kW 

=11/2 
wind screen 
Heater 
60VAC 1200W 

24VDC Distribution 

ci 
=11/11 
Battery 
Supply Unit 
System 1 30W 

=11/12 
Track Brake 
System 1 

=11/14 
Track Brake 
System 2 

c1 	 

=11/11 
Battery 
Supply Unit 
System 2 30W 

7 
=11/11 
Battery 
10Ah 24VOC 

-A 
7 

=11/11 
Battery 
10Ah 24VOC 

Valve Valve 
700W 

24VDC 

X 
Hydraulic pump 
Track Brakes 

=11/10 

Valve Valve Valve Valve 

0 
	

1 
	

2 
	

3 
	

4 
	

5 
	

6 
	

7 

Input from power rail 
3x400VAC 25A 

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 DST or CST 

=11/3 
Heater 
driver stand 
400VAC 800W 

While cars are connected to the power rail, 24V power is provided by the supply unit 

Are the cars disconnected from the power rail, 24V rower is provided by the battery 

ci 
	

V 
	

ci 
	

7 
	

ci 
-131,1 (=11/10) 

Battery 

180Ah 24V0C 

=11/60 
Interior 
light 
240W (100°/;;) X  

=11/21 
light 
driver stand 
70W 	X 0 

=11/87 
head lights 
bottom 
150W 
	

X  

V 
=11/87 
wind screen 
wiper bottom 
wow • X  

ci  
=11/88 
RSS+ 
Corn. to DST 

75W 	I X 0  

ci 
=11/60 
fans 
Compartment 
8ovi 	X 0  

Track Brakes 

=11/21 
	

*11/21 	 =11/21 
head lights 	wind screen 

	
Audio/Video 

top 	 wiper top 
	

System 
lsovi 	X 0  100W 	X 75W 	X 0 

=11/29 
PLC System 
Touch Screens 

wow I X 0  

7 
=11/60 	 =11/60 
Interior 
	

door 
light 
	

Control 
80W (30°/0)1 0  20W 	X 0 

24V power consumption during: 	0 normal trip: approx: 650W (6.6h) 
X maximum use: approx: 1200W 4- use of hydraulik pump (3.6h) 
I minimum use: approx: 255W (17h) 

a 

Status 'Temporary 

Date 15.02.2001, 	14:08h 
Desig.  

Modification Date Name Origin 00-9728 

Doppelmayr Seilbahnen AG 
Funicular Cairngorm 
Scotland 

VI2P,C2G 
OUtIk104 

3 HINWEISE 
Page 	6 
Next page 

1 System Datas 
Overview. Energie Consumption 
Car 
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=11/87 

head lights 
bottom 
150W 	X 

=11/87 

wind screen 
wiper bottom 
100W 	X 

57 

=11/88 	 =11/60 

RSS. 	 Interior 

Com. to DST 	light 

75W 	I X 0 80W 130%11 0  

V  
=11/60 

door 
Control 
20W 	X 0 

X 
Hydraulic pump 
Track Brakes 

=11/10 

Track Brakes 

0 
	

1 
	

2 
	

3 
	

A4 	 5 
	

6 
	

7 

Input from power rail 
3x400VAC 254 

3x400VAC Power consumption: after one trip: approx: 2.6 kW 
maximum use (low battery and low pressurel7kW 

3x400VAC 230VAC Distribution 	 Energy only available while cars are connected to the power rail in DST or CST 

7  
=11/9 

400VAC/24V0C 
Supply Unit 
24VOC 40A 

=11/1 
Compressor 
Air pressure 
400VAC 4kW 

=11/2 

wind screen 
Heater 
60VAC 1200W 

=11/3 
Heater 
driver stand 
400 VAC 800W 

7 
=11/11 
Battery 

Supply Unit 
System 1 30W 

=11/11 
Battery 
Supply Unit 

System 2 30W 

24V0C Distribution 
While cars are connected to the power rail, 24V power is provided by the supply unit 

Are the cars disconnected from the power rail, 24V rower is provided by the battery 
=11/11 
Battery 
104h 24VDC 

=11/12 

Track Brake 
System 1 

=11/14 
Track Brake 
System 2 

a 	 

=11/11 
Battery 
104h 24VDC 

-61,1 (.11/10) 

Battery 

1804h 24V0C 

=11/60 
Interior 
light 

240W 1100%)X  

=11/21 
light 
driver stand 
70W 	X 0  

V  
=11/21 
head lights 

top 
150W 	X 0  

V  
=11/21 
wind screen 
wiper top 
100W 	•X 

-11/21 
Audio/Video 
System 

SW 	X 0  

9  
=11/29 
PLC System 
Touch Screens 
100W I X 0  

5, 

=11/60 

fans 
Compartment 
BOW 	X 0  

24V power consumption during: 	0 normal trip: approx: 650W 16.6h) 
X maximum use: approx: 1200W 	use of hydraulik pump 13.6h) 
I minimum use: approx: 255W 117h) 

    

Status 

Date 

Temporary 

15.02.2001. 16:08h _ 
Doppelmayr Seilbahnen AG 
Funicular Cairngorm 
Scotland 

VG2IEWL\ig 
OU&KO 
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Programmer Functions in PLC (PSS) 

Zi5 

Seilba hn - Steueruh • en 

NW5 Counter Comparison 

SB 043 
CTR_SUPV 

03.07.00 10:41 
— SSNR 	C_OU _ 

Z1 	 OK 

Z2 

- D1 

- D2 

- B_Z1 

- B_Z2 

NW6 Superv. Counter - Speed 

SB 049 
CNT SPEE 

30.06.00 15:36. 
SSNR 	SPEE 

_ZAE 

SB 027 
TP2 

30.06.00 14:58 
SSNR 

NW 2 Counter 

SB 048 
DIF_IMP 	• 

09.05.00 08:06 
DB 	DIF 

SB 041 
COUNTER 

08.05.00 13:59 
SSNR 	CNT 

DB 	CORR 

DIF 	OK 

El -N 

E2-N 

RES 

TEST 

A 

NW 4 Counter 

S8 048 
DIF_IMP 

15.07.99 09:37 
DB 	DIF 

SB 042 
COMPARE 

15.07.0009:37 
SSNR 	A> 

A= 

A< 

SB 041 
COUNTER 

08.05.00 13:59 
SSNR 	CNT 

DB 	CORR 

DIF 	OK 

El-N 

E2-N 

RES 

TEST 

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

NW7 Approach Supervision Car 2 with 1M 

SB 042 
COMPARE 

15.07.00 09:37 
_ SSNR 	A> - 

A An - 

TM_ B 
o \ 

A< - 

NVV8 Approach Supervision Car 2 with TO 

SB 042 
COMPARE 

15.07.00 09:37 
- SSNR 	A> _ 

A 	 A= - 

TD_. B 	 A< .... 

NW 12 Zero Position Superv. Final Pos. 
I 

SB 042 
COMPARE 

15.07.00 09:37 
- SSNR 	A> [ 

A 	 A= 

_ B 	 A< 

NW9 Approach Supervision Car 1 with TM -N 
.., 

SB 042 
COMPARE 

15.07.00 09:37 
- SSNR 	A> 

• 
- 

A 	 A= - 

TM-N. B 	 A< 
, 
-. 

NW10 Approach Supervision Car 1 with TO-N 

SB 042 
COMPARE 

15.07.00 09:37 
SSNR 	A> 

A . 	A= 

TD-N 
	

A< 

NW 11 Zero Position Superv. Final Pos. 

' 5B042 
COMPARE 

15.07.00 09:37 
SSNR 	A> 

A 	 A= 

A< 

NW5 Supervision 

SB 044 
UEW 

28.06.00 13:30 
SSNR 	SUP1 

CNT 	SUP2 

NW 14 
SB 046 
FPOINT 

14.08.00 14:14 
SSNR 	F_FP 

SUP1 	K_FP 

SUP2 	WIND 

_FL- FP 	S_FF 

El-N 	S_KF 

E2-N 

R_FF 

R_KF 



Programmer Functions in PLC (PSS) 

; Speed not reduced 

Service Stop 

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 service stop will be 
triggered. The two supervision curves are compared with both speed signals. 

Speed 
Supervision curve 

Normal approach speed 

final position 	 position 

NW 2: Counter 1 

SB48 nDIF_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] 
DW0511 Max. allowed correction [pulses] 
DW0512 Correction up [pulses] 
DW0513 Correction down [pulses] 



Programmer Functions in PLC (PSS) 

Seilbahn -Steuerun en 

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] 
DW0522 Correction up [pulses] 
DW0523 Correction down [pulses] 

NW5: 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 
DW0560 
	

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 	I Tolerance [mm/s] 



Programmer Functions in PLC (PSS) 

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] 

Factor is 1 or2 depending on the maximum speed of the tram, factor 2 for tram speed <4 m/s, factor 1 for tram 
speed >4 m/s. 

NW7 — 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 
DW0535 Tolerance APR with TM [mm/s] 
DW0540 Tolerance APR2 with TD [mm/s] 
DW0545 Tolerance APR1 with TM-inverted [mm/s] 
DW0550 Tolerance APR1 with TD-inverted [mm/s] 

Normally tolerance is set to KF00000. 

NW 13: Fix Point Supervision 

Both supervision curves are monitored in 5B46 "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] 
DW0556 Fixpoint window low [mm/s] 
DW0557 Hysteresis [mm/s] 



SB 049 
CNT_SPEE 

30.06.00 15:36 

SSNR 	SPEE 

ZAE 

NVV8 Sup rv. Counter - Speed 

FB 138 Programmer Cairngorm Funicular 

NW 2 Counter 1 

SB 048 
DIF_IMP 

09.05.00 08:08 

DB 	 DIE  

SB 041 
COUNTER 

08.05.00 13:59 

SSNR 	CNT 

DB 	 CORR 

DIE 	OK 

El -N 

E2-N 

RES 

TEST 

NW5 C usher Comparison 

SB 043 
CTR_SUPV 

03.07.00 10:41 

SSNR 	C_OU 

Z1 	 OK 

Z2 

D1 

02 

B_Z1 

8_22  

SB 027 
TP2 

30.06.00 14:58 

SSNR 	V 

NW 4 Uhler 2 
SB 041 

COUNTER 
08.05.00 13:59 

SSNR 	CNT 

DB 	 CORR 

DIF 	OK 

El -N 

E2-N 

RES 

TEST 

  

   

SB 042 
COMPARE 

15.07.00 09:37 

SSNR 	MB 

A 	 A=13 

B 	 AmB 

 

SB 048 
DIF_IMP 

15.07.99 09:37 

DB 	 DIE 

 

  

TO 

    

NW5 Su enAsion curve  

SB 044 
UEW 

28.06.00 13:30 

SSNR 	SUP1 

CNT 	SUP2 

NW7 Approach SupenAsIon Car 2 with TM 

SB 042 
COMPARE 

15.07.00 09:37 

SSNR 	A,B 

A 	 A=B 

TM — 

NVV8 Ap roach Supervision Carl WA TM-N 

SB 042 
COMPARE 

15.07.00 09:37 

SSNR 	MB 

A 	 MB 

A4B 
TM-N 

TO 

NVV8 Approach Supervision Car 2 with TO 

SB 042 
COMPARE 

15.07.00 09:37 

SSNR 	A>B 

A 	 MB 

MB 

NW 12 Zero Position Superv. Final Pos. 

SB 042 
COMPARE 

15.07.00 09:37 

SSNR 	A>B 

A 	 MB 

MB 

NW10 Approach SupenAsion Carl with TO-N 

SB 042 
COMPARE 

15.07.00 09:37 

SSNR 	MB 

A 	 A=B 

A4B 

NW 11 Zero Position Superv. Final Pos. 

SB 042 
COMPARE 

15.07.00 09:37 

SSNR 	A>B 

A 
	

AB 

MB 

SB 046 
FPOINT 

14.08.00 14:14 

SSNR 	F_FP 

SUP1 	K_FP 

SUP2 	VVIND 

FP 	 S_FF 

El -N 	S_KF 

E2-N 

R_FF 

Ft_KF 

TD-N 

NW 14 
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FB 110 
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FB 130 
_ FB 131 

FB 132 
FB 133 

t S.c acktc.. 
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FB 137 
FB 138 
FB 139 
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11_ _IL 

Drive station / Top station 

Overtravel —at=1 

Final 	Auxiliary drive position 
Auxiliary Drive 

Control 

Final position Winter 

MI 
Bull Wheel 

1111.•.- 	-.411111 

Final position Summer 

brake Emergency II 

1-S200.2 

=1/39 

=1/79 

2-S2002 

=2/5 

1-5202 

=1/37 

1-5204 

=1/70 

0 

NOTE! 

This Diagram shows only 

the track related Inputs 

to the control systems 

1 

T3V.015-02y-811spez. 1-5200.1 

MK015-11y 2-S200.1 

BN 20-11rz+KS1 1-S201 

BN 20.:11z+KS1 1-S203 

Position sensing rail 

for door control side 1 

BN 20-11rz+KS1 	1-S211 

BN 20-11z+KS1 	.1-S221 

2 

/m///////////////  

Ills 1-S222 	Fixpoint 

=1/70 

Intermediate station 

3 4 
	

5 
	

6 
	

7 

1-S212 
	Approach supervision 

=1/70 
	Man.-Aux. mode v=1m/s 

BN 20-11z+KS1 51-5226,1 

BN 20-11rz+KS1 

MK015-11y 41-5200.1 

	

El _IL 	51-5225,2 Normal stop down 

=51/71 

	

JI 
	51-S226,2 Normal stop up 

=51/71 

II 	 41-S212 	Approach reduced 0.2m/s 

=41/14 

41-5200.2 Overtravel attachable 

=41/14 	maintenance trailer 

-r-r 
///7/////7/////7/7/ Counter station / Bottom station 

 

BN 20-11z+KS1 
	

51-S225,1 	ji El 
Position sensing rail 

for door control side 1 

	I> 
Control 

System 

Drive 

Control 

I 1‘11 

ASH 

500kW 

Master 

Status 
Date 15.02.2001, 13:42h 

a Desig.  
Modification Date Name Origin 00-9728 

Doppelmayr Seilbahnen AG 
Funicular Cairngorm 
Scotland 

FREYAG 
STANS 

1 System °gas 

Limit Switches on the Track 
Overview Track 

00-9700 2 PRINZIPSCHEMA 
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2 3 4 

Si PSS Si 

Tunnel Door 

13 Hybrid cabel 24x1 LWL + 6x4x0.13mm' CU Hybrid cabel 24x1 LWL + 6x4x0.8me CU 

Counter station 

used by FREY AG 	: 06 x LWL-Cores and 3 x CU-twisted paires 

reserved for Audio/Video : 18 x LWL-Cores and 9 x CU-twisted paires 

Intermediate station 

Communication via RSS (DST-Car 1/2) see: Page 1 

receive 

Service Stops 

Final position 

Supervision Tension hydr. 

Approach reduced Car 1/2 

receive 

Visinfo Data 

receive 

Phone call 

Tunnel Door open/close 

Stop request Car 1 1ST 

Stop request Car 21ST 

Speak to Car 1/2 

Door CST open/closed 

Stops 1ST (Magnetic Switches) 

from: 

CST 

from: 

CST 

CST 

CST 

CST 

from: 

CST 

CST 

CST 

CST 

CST 

CST 

1ST 

track 

LWL 1+2: Ethernet 
receive 	 from: 

Visinfo Data 	 DST 

LWL 3+4: Safety Bus 

Transmit 	 to: 

Visinfo Data 	 DST 

LWL 1+2: Ethernet 
Transmit 	 to: 

Visinfo Data 	 CST 

LWL 3+4: Safety Bus 
receive 	 from: Transmit 	 TO: Transmit 	 to: 

Service Stops 	 DST 

Control Signal for 
DST 

Tension hydr. Supervision 

Final position 	 DST 

Supervision Tension hydr. 	DST 
Control Signal for 

CST 
Tension hydr. Supervision 

Approach reduced Car 1/2 	DST 

LWL 5+6: Profi Bus LWL 5+6: Profi Bus LWL 5+6: Profi Bus 
receive 	• 	 from: Transmit 	 TO: receive 	 from: Transmit 	 to: Transmit 	 TO: 
System is running 	 osT Phone call 	 DST System is running 	 DST Stop 1ST Car 2 down (Magnetic Switch) 	OS! System is running 	 CST 1ST 
Phone call 	 DST Tunnel Door open/close 	DST Stop ST Car 2 up (Magnetic Switch) 	DST Phone call 	 CST 

System Ready 	 DST Stop request Car 1 ST 	DST Stop ST Car 1 down (Magnetic Switch) 	DST System Ready 	 CST 

power rail On/Oft 	 DST Stop request Car 2 1ST 	DST Stop 151 Car 2 up (Magnetic Switch) 	DST power rail On/Off 	 CST 

Tunnel Door closed 	 DST Speak to Car 1/2 	 DST Tunnel Door closed 	 CST 

Stop request 1ST 	 DST Door CST open/closed 	 DST Stop request 151 	 CST 

Car 1/2 in Final position 	DST Dvertravel maintenance Car 	DST Car 1/2 in Final position 	CST 

Door CST open/close 	 DST Door CST open/close 	 CST 

Tunnel Door 
(twisted Pair( 

Z-1284. 

Communication via CU (RSS) : 
Z-1284 

(twisted Pair) 
STOP 1ST 

Telefon induktiv (2xtwisted Pair) 
Mic Tel 

Status 

Date 	24.01.2001. 15:28h 

Desig   

Date Modification Origin Name 00-9728 

Doppelmayr Seilbahnen AG 
Funicular Cairngorm 
Scotland 

FREY AG 
STANS 

1 System Datas 

Communication DST 1ST CST 
Remote supervision system 

2 PRINZIPSCHEMA 
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0 1 2 3 4 5 

Brake hydraulic Diesel engine 
Dual System 

Gearbox 

TA B1 (=1/110) 

Pulse generator 

Visinfo 830 (4/92) 

Gearbox 

Hydraulic pump 

Pulse generator CTR 1 

8111 (=1/82) 

iiiiiitfriiiiii 

2 

Counter wheel Bull Wheel 

Pulse generator 

I
Feedback Drives 81,11=1/16) 

Emergency brake 

Gearbox oil cooling 
Pulse generator 

Motor 81,2 (=1/16) 
Slave 	Master 

Service brake 

Pulse generator CTR 1 g 
Bill (=1/83) 

....---Bottom station Top station 

Final position 
Switch 

12E1 	 

Overtravel 
Switcn 

Vehicle 

Hydraulic motor 

Gearbox 

Operating unit 

Counter station 
Visinfo 

c  

Visinfo Operating unit 
Drive station 

—1 1 iF Il— 

.554 +552 

/-\ 

Operating room Counter station Operating room Drive station 

I 	11 

Hybrid Data cable 12x1 Optic « 6x4x0.8 Copper 

Main control 

cabinet 
Drive station 

Drive Control 
-PSS 

PLC 

Safety System 

Main control 
cabinet 

Counter station 

PLC 

Tension hydr. 
Control « 

Supervision 

c Status Doppelmayr Seilbahnen AG F EY AG 
STA Pi S 

T1 Systemechno [Doagt a s 	• 	 • 

y diagram Drive 
00-9700 . 2 PRINZIPSCHEMA h Date 23.01.2001.1334h 

Funicular Cairngorm a Desig.  Page 	1 
Next page 	2 Modification Date Name Origin 00-9728 	• Scotland 

11kV 

Transformer 

2 

7000* VA 

Transformer 

Mechanical 

Services 

315* VA 

Trans former 

7000k VA 

; .5502 

Supply auriiary devices 

Power control 
cabinet 

11kV IlkV 



1 2 7 3 5 6 6  4 

Approach supervision 

Man.-Aux. mode .v=1m/s 

1-5222 	Fixpoint 

=1/70 

1-S212 

=1/70 

=1/70 

T3V.015-02y-811spez. 1-S200.1 

111<015-11y 	 2-S200.1 

BN 20-11rz•KS1 	1-S201 

BN 20-11z•KS1 	1-S203 

Position sensing rail 

for door control side 1 

BN 20-11rz•KS1 	1-5211 

BN 20-11z•KS1 	1-5221 

BN 20-11z•KS1 	51-S225,1 

Position sensing rail 

for door control side 1 

BN 20-11z•KS1 	51-S226,1 

ON 20-11rz•KS1 	41-5211 

MK015-11y 	 41-5200.1 

Intermediate station 

51-5225,2 Normal stop down 
=51/71 

51-S226,2 Normal stop up 
=51/71 

41-S212 	Approach reduced 0.2m/ 
=41/14 

41-5200.2 Overtravel attachable 
=41/14 	maintenance trailer 

Counter station / Bottom station 

NOTE! 
This Diagram shows only 

the track related Inputs 
to the control systems 

Status 

Date 15.02.2001, 1342h 

a Desig.  

Modification Date Name Origin 00-9728 

Doppelmayr Seilbahnen AG 
Funicular Cairngorm 
Scotland 

FREYAG 
STANS 

1 System Datas 
Limit Switches on the Track 
Overview Track 
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00-9700 

Emergency brake 

Slave 	Master 

0 	0 	Drive station / Top station 

g 	

1-5200.2 Overtravel 
=1/39 
=1/79 

2-5200.2 Final position Auxiliary drive 

=2/5  

0 I 	1-5202 	Final position Winter 

=1/37 

A 	 A 	1-5204 	Final position Summer 



Brake regulator ,47 
INU 1 INU 2 

	D. 

-K3 
u actual speed V 

-M2 

-I> cn—Reger./Mot. 

—Torque 
—actual Speed 

0 
	

1 
	

2 
	

3 	 I 4 I 	 5 	 6 
	

7 

Drive Mode 

Drive 1 
Drive 1+2 

()nye 2 

Control Mode 

Direct 
Remote 
Man.-Aux. mode 

One Car unattended 

Maintenance 

Preselect Final position 

Summer 

Winter 

Direct 
	

Remote 
	

Man.-Aux. mode One Car unattended Maintenance 
	 P55 (SS2) 

Drive 1 5m/s 5m/s 2m/s 5m/s 2m/s INU 1=Single INU 2roff 
Drive 1+2 10m/s 10m/s 2m/s 5m/s 2m/s INU 1=Master INU 2=FoBower 
Drive 2 5m/s 5m/s 2m/s 5m/s 2m/s INU 1=off INU 2=Single 

Internal Data Processing 

Drive 1 On 
Travel direction 

Speed Reference 
Sigle/Master Mode 

Torque scaling 

Current ISU 1 
Motor 1 magn. 

Running NU 1 
Ready NU 1 

Fault INU 1 
Fault ISU 1 
Warning INU 1 

PM SSO1 

Drive 2 On 

Travel direction 
Speed Reference 

Single/Follower Mode 

Current ISU 2 
Motor 2 magn. 

Running INU 2 

Ready INU 2 
Fault INU 2 
Fault ISU 2 

Warning INU 2 
RM SSO2 

K2 I I I 
ssoi I 	I 	I 

11 
S SO" —Drive 2 

 

 

	—D. Regen./Mot. INU2 
	()Torque INU2 

Connect here while 
2 	using Drive 2 

ISU 1 	
Master/Followerl-e> 
	ISU 2 
	

actual speed 

Drive 1/1+2 

Regen./Mot. INU1 
Torque INU1 
actual speed 

Connect here while 
using Drive 1 or 
operating with Drive 1+2 

   

Status 
Date 
Desig. 

24.01.2001, 8:444 
 

Doppelmayr Seilbahnen AG 
Funicular Cairngorm 
Scotland 

F EYAG 
STANS 

1 System Datas 

Overview Drive- and Control Modes 
Control Signals Drive 

00-9700 2 PRINZIPSCHEMA 
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INU 1 ACA 610-765-3 INU 2 ACA 610-765-3 

optical link 

NINT 

OC/AC 
Converter 

I 	 II 
NAMC 
Motor 

Control 
Board 

NT NT 

H3 

optical link 

H3 

H2. H2. 	 CH2 
Link used while drive in Master/Follower mode 

Option to down- and upload 

application software to PC NINT 

DC/AC 

Converter 

NAMC 

Motor 
Control 
Board 

Torque M2 (analog) 
	

A02 
. Regen./Mot. 	 3 

Braking System 

NTAC 
actual speed 
	

4 	4 

A02 
K3 

optical link 

NTAC 

NO10-01 

NO10-02 

Status 
Date 24.01.2001, 2116h 
Desig.  

Modification Date Name Origin 00-9728 

Doppelmayr Seilbahnen AG 
Funicular Cairngorm 
Scotland 

FREYAG 
STANS 

1 System Datas 

Overview Drive 1 + Drive 2 
Control Signals Drive 
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1 
	

2 
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4 
	

5 
	

6 
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Trafo 1 1000k VA 

-K21 	I 	I 
Trafo 2 1000kVA 

—EP 
A01—.-131,  

ISU 

1006A 
1 ACA 635-0765-3 ISU 

1006A 
2 ACA 635-0765-3 

K2 Ark Main Contactor DB 

OB 
On 

OB 

NIOC-01 1(2 

to 

1(3 

Fault ISU 1 1=no fault P55 K4 Ark Main Contactor OB 

DB 
DM 

On 

NIOC-01 1(2 

K1 

K3 

Fault ISU 2 1=no fault PSS —Eic 
PB in SSO1 Reset Fault ISU 1 Line current lanalogl—P55 PB in 5502 Reset Fault ISU 2 Line current (analog P55 

--er —Ps 
A01-------40 

5501  Ark Fan ISU 1 Charging — 1=charging SSO1 5502 —Ark Fan ISU 2 Charging =charging S502 
SS 01  ISU1 on/off ------40 —Ds. Main Contactor — .on 5501  SSO2 —ISU2 on/off  Main Contactor .on 5502  

CH1 	 CH1 

NIOC-01 

0 Control 
board 

All 4 	 Speed Ref (analog) <1 	 

 

	>Speed Ref (analog) 

 

	1> All NIOC-01 
10 Control 

board 

/ optical link 

K2 

 

	>Motor 1 magn. 

 

P55 Motor 2 magn. <1 	 

 

1C2 
1315 <1 	 1_Master 0=Single <3 	 

 

	> 1-Follower 0=Single 

  

IS 
Torque M1 (analog) 
	C> Regen./Mot. 

actual speed  

+) 

(4) --> Brake regulater 

(4) 	Pulse Generator 	(4..) 

fitted to M2  

(,) 
Connections only valid while 
INU1=Single or 

INU1=Master INU2=Follower 

Connections only valid while 

INU2=Single 

Run Enable 	1> Run Enable 	 011 
	

N010-01 
Travel direction 
	

cl— 	t. Travel direction 
	 012 

Ready INU 1 
	>Running INU 1 

Reset Fault INU 1 
Ark Fan INU 1 

Fehler INU 1 
	>Warnung INU 1 

	

a 	 
P55 

PB in 5501 
4-- 5501 

	1>  

Ready INU 2 
Running INU 2 

Reset Fault INU 2 

Ark Fan INU 2 
Fault INU 2 
Warnung INU 2 4-1(2 

PB in SSO2 
SSO2 	--> 

co 	 

 

1C1 
1C2 

 

  

011 N010-02 

 

1> 012 
K1 

 



-A200 
-A201-A210;-A211 

t)-A212:-A213;-A214 
-521.5-A21,5:-A217 
-A218 

PSS 3000 

Service STOPs CST 

Control and 

Supervision Signals 
Tension hydr. 

A 

-A305 
Siemens 

Logo 2AI 4010 
0 

0 

00-9700 2 PRINZIPSCHEMA 
Page 	7 
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5 

Drive station 	 Intermediate station 	 Counter station 

RS232 

Distance approx. 2000m 

-A410 -A413 

Opts 

-A414 

Link 

-A415 

PC System 

Visinfo 

-A270 
-5271 

Siemens Si 

SP503 

— 	Profi Bus 
Cl 

es.PC System 

Visinfo Opts Link 

— 	Profi Bus 
-A260 

— 

Siemens TP37 

Touch Panel 

-A281 

E 

Opts 

Siemens 

Link 

-A291 

E, 

Opts 

Siemens 

Link 

-
-A290 

Siemens TP37 

Touch Panel 

0 

I 

I 

-A250 
-5251; -A252:-A253 
-A2SC 

Siemens Si 

-A294 

Siemens Si 

-A280 SPS04 

SPS02 

Profi Bus 
Siemens 

OP 161/160 

-A231 

Siemens 

Opts Link 

-A303 

Magnetic Switches —es. 
Pilz 

Remote 810  

-A230 -A304 -A302 

et' SafetyBus Pilz 

Opts Link Opts Link Remote 161 

Control Drive 1 
and Drive 2 

F EY AG 1 System Datas 

Overview Network PLC, PC 
S TA NS Overview IT Network DST ST CST 

Control Signals 

FS RSS 

CControl Signals 

RSS 

Safe tyBus 

-A300 

Pilz 

Main drive control 

Safety circuits 

Service STOPs DST 	—I> 

RIO 81/80 

-A301 

Pilz 

-A400 

1SON Modem 

RIO 161 

-W942 

w 

m 

M u 

SPS01 

24.01.2001, 843h 
  

00-9728 

Doppelmayr Seilbahnen AG 
Funicular Cairngorm 
Scotland 

Status  
Date 

a Des 9. 
Date Modification Name Origin 
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Rnffnm induction loop 

C 

C
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c  E 

rairn 	Min  
c 
0 
	:4.7_ 	 

41 
Rope capacitor 

Top 

R 	T 
Haul rope  R 

Supervision 

Haul rope/ 

Counter rope 

—1------- 

I 	i 	I 
ro 

..i._ 
in 
cu . 	4... 
ro 

'El 
U 
	E 	 

Car 2 

 

Car 1 

0 	Counter rope 

?  
s

ta
ti

o
n
  

CM
 

c_. 
cu 
C — 

-I — R 	T 

induction loop 	silo 	mil  
i> 

Tunnel 
> ._ 
c_ 

cZI 

I  
— 

Track 
. 	1 

Data Communication via hybrid cabel see Page 10 

Car 1 Car 2 Drive station 

Transmit to: receive from: Transmit tO: receive from: receive: from: Transmit: to : 
Signal Level DST Pilot Channel DST Signal Level 051 Pilot Channel 051 Signal Level Wt W2 Pilot Channel Wl. W2 
Service STOP DST Service STOP Test DST Service STOP DST Service STOP Test DST Service STOP Wt W2 Service STOP Test Wl. W2 
maintenance Platform DST System is running DST maintenance Platform DST System is running DST maintenance Platform Wt W2 System is running w1, W2 
Emergency STOP DST Ready DST Emergency STOP DST I. Ready DST Emergency STOP Wt W2. I. Ready Wi, W2 
Track brake released DST Ready DST Track brake released DST 2. Ready DST Track brake released Wt W2 2. Ready Wi, W2 

Direction supervision DST Travel direction Car: 1 down DST Diriction supervision DST Travel direction Car: 1 down DST Direction supervision Wt W2 Travel direction Car: 1 down Wl. WZ 
Track brake: up Travel direction Car: 2 down DST Track brake: up Travel direction Car: 2 down DST Track brake: up Travel direction Car: 2 down Wi, W2 

Direction supervision DST open/close Car Doors side 1 DST Direction supervision OST open/close Car Doors side 1 DST Direction supervision W1. W2 open/close Car Doors side 1 Wi, W2 
Track brake: down open/close Car Doors side 2 DST Track brake: down open/close Car Doors side 2 CIST Track brake: down open/close Car Doors side 2 Wi, W2 
Car Doors side 1 open DST Track brake reduced Signal 1 DST Car Doors side 1 open DST Track brake reduced Signal 1 DST Car Doors side 1 open Wl. W2 Track brake reduced Signal 1 Wi, W2 
Car Doors side 2 open DST Car position Bit 1 DST Car Doors side 2 open DST Car position Bit 1 OST Car Doors side 2 open Wl. W2 Car position Bit 1 Wi. W2 
Ready DST Car position Bit 2 DST Readn DST Car position Bit 2 DST Ready Wl. W2 Car position Bit 2 Wl, W2 
Up/faster DST Car position Bit 3 OST Up/faster DST Car position Bit 3 DST Up/faster W1. W2 Car position Bit 3 Wi, W2 
Down/slower DST Car light On/Off. DST Down/slower DST Car light On/Off DST Down/slower W1. W2 Car light On/Off W1, W2 
STOP DST FB Stop request 151 DST STOP DST FB Stop request MT DST STOP W1. W2 FB Stop request 1ST Wi. W2 
Stop request 151 DST Loudspeaker Compartment On/Off DST Stop request 151 DST Loudspeaker Compartment On/Off OST Stop request 1ST Wi, W2 loudspeaker Compartment On/Off WL W2 
Opstical detecter DST Surveillance camera On/Off DST Opstical deiecter DST Surveillance camera On/Off DST Opstical detector WL W2 Surveillance camera On/Off Wl. W2 
Telephone call DST Telephone call DST Telephone call DST Telephone call DST Telephone call Wl. W2 Telephone call W1, W2 

Spare 1 DST Track brake reduced Signal 2 DST Spare 1 DST Track brake reduced Signal 2 DST Spare 1 WL W2 Track brake reduced Signal 2 Wl, W2 
Spare 2 DST Spare 2 DST Spare 2 CIST Spare 2 DST Spare 2 W2 Spare 2 WI, W2 
Spare 3 DST Spare 3 DST Spare 3 051 Spare 3 DST Spare 3 1;2 Spare 3 WI, W2 

STOP MT - 1284 

STOP Tunnel Door Z - 1284 

Status Doppelmayr Seilbahnen'AG F Elf AG 
S TA NS 

1 System Datas 

Communication DST-Car 1/2 
Remote supervision system 

00-9700 2 PRINZIPSCHEMA Date 21..01.2001. 15:19h 
Funicular Cairngorm Desig.  Page 	9 
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Touch-Panel 

Bedienung Hauptantrieb 

00 	 

	

 	0 

?A it 9-  LI 0 
---- LI 0 

0 2 

ca. 440 

43 

Status Ooppelmayr Seilbahnen AG F EY AG 
STA NS 

5 ZEICHNUNGEN 
Operators Stand 	+BSH 
Upper Station Control Room 

00-9700 AST-KP 
Date 11.12.2000. 15:15h Funicular Cairngorm 
Desig.  Page 	2 

Neat page 	3 
Modification Date Name Origin 00-9128 Scotland 
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Sichtbare Alu-Platte 380x170x3mm 

a Status 

Bate 24.01.2001, 15:59h 

Desig.  

Modification Date Name Origin 00-9728 

F EYAG 
STANS 

5 ZEICHNUNGEN 

Operators Stand +BSH 

Upper Station Control Room 

Doppelmayr Seilbahnen AG 
Funicular Cairngorm 
Scotland 

AST-KP 00-9700 
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Sicht bare Alu-Platte 380x170x3mm 

Temporary 

24.01.7001. 1621h 

 

00-9126 

Doppelmayr Seilbahnen AG 
Funicular Cairngorm 
Scotland 
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5 Drawings 

Operators Stand +KP 
Bottom Station Control Room 

00-9700 

a 
Modification Data Name 

Status 

Date 

Desig. 

Origin 

GST-KP 

Page 	3 
Next page 	4 



Badenbefestigung 
Typ CP 6160 

5 c e 	3 
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Neigungsadapter 
Typ CP 6023 

Gehaiisekupplung 
Typ CP 6130 

	212,---ME1 4 	 
f 	 

Bodenplatte 
400x400x5mm 

1 	 2 	 I 	 3 
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Os-Test/CAD/Muster/13122 

status 
date 09.11.2000, 738h 
design  

modification date name origin 00-9728 

Doppelmayr Seilbahnen AG 
Funicular Cairngorm 
Scotland 

F EYAG 
STANS 

5 ZEICHNUNGEN 
Operators Stand +KP 
Bottom Station Control Room 

00-9700 GST-KP 
page 
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Opera krZr pbk 4564A/Cs" copt,"0444/111.101/ 

Bedienplatte Driver Abteil towards the top 

530 

S7  

200. 

© 	 © 	 © 
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