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The result incorporates a high safety level. In drawing up this guideline, the Working Group paid particular attention to safe execution and easy operation and maintenance.  However, if particular national and more stringent regulations are in force in the individual countries, they must be observed.
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Art. 1 General

1.1 Private ropeways are defined as those which are approved for transporting a restricted group of passengers and goods.

1.2 These recommendations are applicable to balanced cabin ropeways in the form of bi-cable ropeways, mono-cable ropeways and funicular railways. In the case of aerial ropeways, reasons must be given for the necessity of a winch drive.

1.3 Where these recommendations contain no regulations, the construction and the operation must conform to the state of the art. In the event of a departure from these regulations, equivalent safety must be achieved.

1.4 The planning, execution and supervision of construction may be carried out only by companies or persons with the relevant technical qualifications.

Art. 2
Classification
2.1
Private ropeways, referred to below as ropeways, are divided into the following categories:

Category
A
B
C

Traveling speed
 1,5 m/s
 2,5 m/s
 5,0 m/s

Number of persons
 2 
 2
no limit

Effective mass
 500 kg
 500 kg
no limit

Monitoring of entry into stations
not required
required 
double requirement

Monitoring of slip-off and overthrow of haulage Rope
not required
not required
required

Monitoring of traveling speed at
120 %
120 %
110 % and 120 %

For traveling speeds of more than 5.0 m/s, the provisions for public passenger transport are applicable.

For funicular railways, monitoring for the haulage rope derailment is not required. For traveling speeds of more than 2.5 m/s, the provisions for public passengers transport are applicable.

Art. 3
Submissions and proofs
3.1
The following documents are required for presentation of the project for construction or for a major alternation:


a)
Technical report with description of the project

b)
Overview map on a scale of 1:25000 or 1:50000 with ropeway alignment



indicated

c) Length profile and layout plan on a scale of at most 1:2000 showing ground and rope lines; stations and track structures, intersections with electric ropes, railway lines, roads and paths, and structures located close to the ropeway

d) Rope and length profile calculations, proof of required drive power and of the assured transmission of the torque

Station plans on a scale of at most 1:100 with ground plans, section and views, including the technical equipment

3.2
The project documents must be supplemented by construction plans and calculations for the following assemblies at the latest, by the commissioning date:

a)
Buildings

b)
Machinery at the stations

c)
Track structures

d)
Vehicles together with Rope fastening and evidence of clearance

e)
Electrical equipment with lightning protection and grounding systems

f)
Rescue facilities

3.3
The following documents must also be provided by the commissioning date:

a)
Operating instructions

b)
Instructions for maintenance

c)
Test certificates

d)
Rescue plan

Art. 4
Structure clearance and gauge

4.1 A transverse rotation of 0.20 rad and a longitudinal rotation of 0.30 rad is to be assumed for the vehicle for determining the structure clearance. Smaller values for the longitudinal rotation, up to 0.15 rad, are permissible if stabilizers are present.

4.2 A lateral distance of at least 0.50 m and a vertical distance of at least 0.10 m must be maintained between the structure of the vehicle and components of the ropeway.

4.3 The transverse rotation of vehicles must be limited in the station region by means of guides. Guides must not endanger people. In the case of open vehicles, guides are not permitted but sufficient rotation shall be provided.

4.4
In the case of bi-cable ropeways, the distance between the track or haulage ropes must be sufficiently large to maintain a minimum distance of 0.5 m between the vehicles at the crossing point with the vehicles each rotated inwards by 0.20 rad. In the case of Rope spans with chord lengths of more than 300 m, the minimum distance between the vehicles shall be increased by 0.20 m for every additional 100 m in length or portion thereof.
If the vehicles do not cross in the middle of the span, the gauge can be determined by linear interpolation of the track extension.
If the vehicles cross less than 150 m away from a support, no track extension is necessary.
The horizontal distance outside the crossing point is determined according to Art. 4.5.

4.5
In the case of mono-cable ropeways with endless haulage rope, the horizontal distance between the vehicle rotated by 0.20 rad and the opposite haulage or traction Rope must be at least 1.00 m in spans with chord lengths of up to 300 m. In spans with chord lengths of more than 300 m, this distance must be increased by at least 0.20 m for every additional 100 m length or portion thereof.
The actual distances may be less that the stated distances if contact between the vehicle and the opposite haulage is not probable.

4.6
For funicular railways, a lateral safety distance from the vehicle of at least 0.60 m must be maintained. This distance can be reduced if other measures afford equivalent safety.

Art. 5
Safety distances

5.1
The perpendicular distance between the lowest position of the moving parts of the ropeway and the terrain or any obstacles must not be less than the following values, the expected snow level and the dynamic effects being taken into account.

· 2.50 m in the case of inaccessible terrain

· 3.50 m in the case of accessible terrain

· 4.50 m across roads

· 2.50 m across buildings


The distances to the terrain may be reduced to 0.50 m if these areas are fenced.
The actual distances to roads may be less than the stated ones if the consent of the road maintainer is obtained. In this case, additional security measures are required.
The dynamic effect must be taken into account by increasing the statically determined sags by 10%.
Crossing of buildings at a clearance less than 4 m should as far as possible be avoided and is permissible only in the case of non-flammable roofing.

5.2
The distance of the ropes and the vehicles with transverse rotation of 0.20 rad from fixed objects which are not part of the ropeway must be at least 1.50 m. The lateral deflection of the ropes in wind must be taken into account by assuming a wind pressure of 150 N/m2. For spans with a length of more than 400 m, the reduced lengths mentioned in Art. 6.6 may be used.

5.3
At intersections and approaches to electric lines, the relevant safety regulations must be complied with. If required, protection equipment should be provided.

5.4
At intersections or approaches to other ropeways, their required clearance must be taken into account. It should be borne in mind that ropes may travel upwards.

5.5
Relevant provisions relating to warnings to aviation must be complied with.

Art. 6
Design loads, construction work and safety margins

6.1
Cable calculations and the calculation of the support reactions must be performed for stationary loads and uniformly moving loads. For calculating the drive power, the masses to be accelerated must be taken into account. The following assumptions should be made:

· Weight of a person
80 kg

· Coefficient of friction of the Ropes on rollers
0.03

· Coefficient of friction of the suspension Ropes on Rope guide rails
0.10

6.2
The calculation of the slip resistance on the drive sheave must be based on 1.5 times the greatest differential tension under constant speed. For rubber-lined drive sheaves, a coefficient of friction of not more than 0.25 should be assumed. Other lining materials may be permissible if the coefficient of friction is proven.

6.3
Ropeways of category A and B must be designed for an effective mass of at least 200 kg and Ropeways of category C for an effective mass of at least 300 kg.

6.4
The wind forces should as a rule be determined using the following wind pressures:

· in operation
300
N/m2
· out of operation
1000
N/m2

In regions exposed to wind, appropriately higher values should be assumed.

6.5
The following coefficients on the corresponding reference surfaces should be assumed for calculating the wind forces:

· 1.2 Ropes

· 1.2 tubular towers with ladders

· 1.3 box type towers

· 2.8 lattice type tower

· 1.6 sheave batteries and saddles

· 1.4 vehicles

6.6
For spans with a length of more than 400 m, a reduced length 1red = 240 + 0.4 l may be used for calculating the wind forces. l = effective chord length.

6.7
Rope anchorage and parts of support structures, with the exception of the bases, must be dimensioned for a 20 % higher Rope load.

6.8
In the case of mono-cable ropeways, a force in the rope direction of 10 % of the static support load, but at least 20 % of the maximum weight of the loaded vehicle, must be taken into account for the rope clamp impact on support structures.

6.9
The frictional forces of the suspension Ropes acting in an unfavorable direction should be taken into account on the basis of a coefficient of friction of 0.20.

6.10
In areas where there is a particular danger of icing, ice loads must be taken into account.

6.11
The foundations for stations and track-side structures should as a rule be produced as gravity foundations of reinforced concrete to frost depth. They must have a safety of at least 1.5 against tilting, sliding and lifting. Other types of foundations are permissible if at least equivalent stability of the structures is demonstrated.

6.12
At least a design factor of 3 against rupture must be demonstrated for supports. Otherwise, the design must comply with the relevant standards.

6.13
For station parts under static loads and for the vehicles, at least a design factor of 3 against rupture must be present.

6.14
Welding work on load-bearing components may be performed only by qualified welders.

6.15
All steel components must be treated to prevent corrosion.

Art. 7
Ropes

7.1
Only locked-coil ropes or galvanized stranded ropes with steel cores may be used as suspension Ropes. They must consist of a single piece. Additional length for 3 required movements must be provided.

7.2
Only galvanized lang-lay stranded ropes may be used as haulage ropes and traction ropes.

7.3
Crosslay ropes may also be used as haulage ropes for winch operation.

7.4
The diameter of the haulage ropes of ropeways of categories A and B must be at least 8 mm, and that of Ropeways C must be at least 10 mm.

7.5
Only fine-strand crosslay ropes with one stranded layer may be used as tension ropes. The strands should be laid parallel.

7.6
Test certificates should be provided as evidence of the required quality of the wire ropes.

7.7
Wire for special purposes should be used for ropes.

7.8
The rope design factor must not be less than the following values with respect to the calculated breaking load:

Track rope
3.2

Haulage rope
4.5

Haulage rope in winch operation
7.0

Traction rope
4.5

Tension rope
4.5


Fol-Wincas, the safety of haulage ropes with diameters of more than 15 mm can be reduced by 0.1 per additional millimeter in diameter; but the value must not be less than 5.0.

7.9
The ratio of the minimum suspension rope tension force to the maximum sheave load of the carriage sheaves must be at least 40.

7.10
The ratio of the minimum traction rope tension to the weight of a loaded carriers must be at least 20

7.11
Rope termination and rope connections must be such that they are protected from corrosion and can easily be inspected. Sockets must be replaced every 6 years in the case of track ropes, every 12 years in the case of a stabilized arrangement protected from the weather, and every 4 years in the case of haulage ropes. Haulage rope clamps must be opened every year. In the event of damage to ropes in the region of end termination, and at least every 4 years, the ropes must be shortened around the region of the increased loads.

7.12
The following is applicable for rope termination in winch operation:
Only connections for which the clamping force is not dependent on the tensile force and which cannot rotate are permissible on the vehicle.
At least three residual windings must remain on the winch drum.
The free Rope end must be secured with a profiled rope clamp.

7.13
A longitudinal splice must be used for the traction rope connection. The splice length must be at least 1200 times the nominal rope diameter. Not more than three splices may be present in the traction rope loop. The distance between the ends of the two splices must be at least 3000 times the nominal rope diameter. In the case of winch operations, splice connections are not permissible.

7.14
Work on ropes may be carried out only by persons who are familiar with such work.

Art. 8
Anchorage and tensioning of the Ropes

8.1
Track ropes may be either firmly anchored or tensioned by an automatic tensioning device. In the case of firmly anchored ropes, the required design factors must be maintained for the range of temperatures occurring during operation.

8.2
For anchorage of the ropes to bollards, at least three windings must be present. The free rope end must be secured with a profiled rope clamp.

8.3
Clamps on rope ends must be designed for at 3 times the sliding force.

8.4
For anchorage of the track ropes with profiled rope clamps, a safety clamp must be mounted a short distance after these clamps.

8.5
Haulage and traction ropes must be kept at the tension required to transmit the torque. If required by the rope line or external influences, a suitable rope tensioner or an automatic tensioner must be mounted. If required by the operating conditions or icing, the tension movement must be damped.

Art. 9
Station structures

9.1
The machinery and electrical equipment of the stations must either be weather-resistant or must be protected from weather influences. This machinery and equipment must be accessible for maintenance purposes and must be secured to prevent misuse.

9.2
Lighting must be present in the stations for operating the ropeway during darkness.

9.3
No articles which may endanger the ropeway operation may be kept in the stations.

9.4
Facilities for initial fire fighting and first aid material must be kept available at least in the area of the drive station.

9.5
The number of persons that may be transported in a vehicle and the permissible weight must be posted. It must be stated that unauthorized persons are prohibited from entering the stations.

9.6
Passenger Instructions must be posted in the stations.

9.7
The tension weight pits must have positive drainage and must have accessibility to the bottom. Pits shall be properly barricaded.

9.8
Guides must be mounted in such a way that, in the event of longitudinal and transverse rotation according to Art. 4.1, the vehicles cannot lodge on top of them or be supported from them.

9.9
Machine room and control room must be separated when internal combustion engines are used.

9.10
The vehicles must not endanger persons in the entry and departure areas of the stations. Vehicle locations must be marked.

9.11
Facilities for maintaining the vehicles must be provided in the station.

9.12
Areas of potential danger to personnel shall be marked.

Art. 10
Supports

10.1
Supports must be anchored adequately to concrete or rock.

10.2
Bracing of the supports with ropes is permissible only if there are adequate reasons.

10.3
The bearing force of the track rope on tower saddles must be at least as large as the wind force generated by a side wind of at least 500 N/m2  on half the rope lengths of the two adjacent spans. The reduced rope length according to Art. 6.6 may be taken into account. The track rope must not lift off from saddles when the maximum rope force that occurs is increased by 30 %. If hold-down devices are used, they must not hinder the movement of the Rope in the saddles.

10.4
The horizontal deflecting force of the track rope in the case of track extension must not be more than 5 % of the smallest bearing force.

10.5
The radius of the rope saddle must be at least:

· 250 times the rope diameter in the case of rope saddles over which a rope moves.

· The radial acceleration must not exceed of 2.5 m/s2.

· In the case of stationary rope, the values for anchorage bollards must be used.

10.6
Tangential contact with the rope saddle radius according to Art. 10.5 must be ensured even at 120 % of the effective mass.

10.7
The rope groove for the track rope must be adapted to the nominal rope diameter and must be such that it encompasses the track rope by at least 2.60 rad. The track rope saddle grooves must be machined smooth and if required must have a lubrication gallies.

10.8
Rope saddle grooves on which the rope moves must be manufactured from materials suitable for sliding. The ends of the rope saddles must be rounded.

10.9
Rope rollers must be present for guiding the haulage rope or a traction rope on the saddles. The number of rope rollers must be determined according to the magnitude of the bearing load and the roller lining used. The deflection angle per roller is based on the permissible load on the roller or roller lining and on the rope and must not exceed the value of 0.08 rad for traction rope rollers and 0.12 rad for haulage rope rollers.

10.10
Rollers for traction ropes must be arranged in such a way that all rollers are uniformly loaded.

10.11
In the case of traction ropes, the roller load must not be less than the value of 500 N at a nominal traveling speed of up to 2.5 m/s. At a traveling speed above 2.5 m/s, the roller load should be increased by 20 N per 0.1 m/s increase in the traveling speed.

10.12
The support load of traction ropes in (N) must be, on each side of the torque, equal to the value of ten times the sum of the adjacent chord lengths (m).

10.13
In the case of traction ropes, the minimum roller load in hold-down sheaves must be maintained when the vehicle loaded with the maximum permissible effective mass is present on these sheaves.

10.14
In the case of traction ropes, the minimum roller load in carrying rollers must be guaranteed even with a rope tension force increased by 30 %.

10.15
If the minimum roller loads according to Art. 10.13 or 10.14 are not complied with, opposing rollers must be arranged for ensuring rope guidance.

10.16
In the case of rollers for traction ropes, inside rope guidance must be mounted on the first roller and last roller. Catching devices must be mounted on the outside and must permit passing of the grips.

10.17
The catching devices must be designed in such a way that a traction rope slipping off the roller rim at an inclination of 0.54 rad, based on the plane of the roller, is still caught.

10.18
The rollers should be equipped with switches which shut down the drive in the event of derailment of the rope. The devices must not be dependent on the position of the traction rope and must not automatically return to the standby state.

10.19
Inner and outer rope flanges must be used guiding the haulage rope back into the rollers.
In the case of electrically isolated haulage rope, at least the outer haulage rope guide must be grounded.

10.20
Intermediate stations may be provided with either fixed or movable boarding ramps. Ramps, shall be designed using accepted standards. Dangerous points on mobile ramps must be monitored in the safety circuit. The standard stopping point of the vehicle must be indicated in the control room.

10.21
Supports must be provided with ladders and service platforms. Barriers should be provided to prevent unauthorized persons from ascending the supports. Supports must be numbered sequentially.  Appropriate transfer from the ladder to the service platforms must be provided.

10.22
Vehicle guides must be mounted so that the vehicles cannot rest on the guides or hang from them in the case of transverse and longitudinal rotation according to Art. 4.1.

10.23
Towers should be equipped in such a way that the ropes can be lifted completely from their supports.

Art. 11
Equipment of the stations

11.1
Ropeways must be equipped with a motor drive.

11.2
Motorized emergency drives are required if rescue by gravity operation is not possible.  The brakes must be designed for gravity operation.
For ropeways of categories A and B, the motorized emergency drive is not required if the ground clearance is less than 50 m and the terrain is accessible.

11.3
Test runs must be performed at a speed adapted to the test method. These test runs must also be carried out with gravity operation.

11.4
It must be possible to see the entry and exit, the indicator and measuring devices and as large a part of the line as possible from the control room.

11.5
Moving parts of the ropeway in the control and traffic area must be guarded to prevent accidental contact.

11.6
The drive must be equipped with a service brake and a safety brake. The braking force must be generated by weights or pressure springs. In the case of ropeways of categories A and B, a non-automatic service brake may be provided. The force must be transmitted mechanically. The braking force must be adjustable.

11.7
The safety brake must act directly on the drive sheave or winch drum and must be applied automatically when the nominal traveling speed is exceeded by 20 %.
In the case of ropeways of category C, the safety brake must also be applied when the carrier travels beyond its normal stopping point in the station.
It must be possible for the operator to manually apply the safety brake.

11.8
In the case of ropeways of category C, the service brake must be automatically applied when the nominal traveling speed is exceeded by 10 %.

11.9
The service brake or safety brake must be automatically applied when the drive motor fails, is shut down or when a safety device trips.

11.10
The electric drives must be equipped with overload protection devices.

11.11
The sections must be limited by means of limit switches. These are capable of operation directly from the vehicle. In the case of mono-cable ropeways of category A, the limit switch may be operated by a virtual vehicle (grip dridel) if there are sufficient reasons.

11.12
Emergency limit switches should be mounted immediately after the limit switches. The emergency limit switches must be incorporated in a separate safety circuit.

11.13
Manual switches must be mounted and designated in clearly visible and easily accessible areas of the station. In the remote stations, these can be omitted in the case of categories A and B.

11.14
Manual safety switches accessible only to the staff must be mounted in the station.

11.15
The braking deceleration of each brake must be at least 0.5 m/s2. At traveling speeds above 4.0 m/s, the braking deceleration must be not more than 1.5 m/s2 on application of the service brake, and not more than 2.5 m/s2 on application of service brake and safety brake.

11.16
Convenient test weights must be kept available for the brake tests.

11.17
A self-adjusting vehicle position indicator must be mounted in the control room. This must show the locations of the stations and towers.

11.18
Vehicle position indicator, copying units and systems for monitoring the traveling speed should as far as possible be taken from non-driving rope pulleys.

11.19
An operating hours counter and a trip counter must be provided.

11.20
Buffers must be mounted to decelerate the vehicle if it travels beyond end positions. The buffer must be designed so that the vehicle is not severely damaged if it drives into the buffer at the maximum entry speed.

11.21
In the case of winch operation, the distance between the axle of the winch drum and the first Rope deflection roller must not be less than 25 times the effective drum width if no Rope winding device is present.

11.22
Not more than five Rope layers should be wound on a winch drum, unless special measures are taken to prevent the Rope from penetrating into lower layers of windings. Winch drums must be grooved.

11.23
In the case of winch operation, the control room must be arranged in such a way that the winding process can be observed by the operator. The maximum permissible winding diameter must be monitored.

Art. 12
Monitoring of entry

12.1
Provided that it is ensured that the operator is present during entry into the station, the following are applicable:

a)
In the case of Ropeways of category A, a monitored speed reduction during entry into the station is not necessary. In this case, an appropriate run-out distance must be present between stopping point and buffer. The buffer must be capable of absorbing the kinetic energy and switching off the drive.

b)
In the case of Ropeways of category B, a single-stage monitored speed reduction to not more than 1.0 m/s is required during entry into the station.

c)
In the case of Ropeways of category C, two independent monitored speed reductions in two stages are required during entry into the station, the smallest stage being not more than 0.6 m/s.

12.2
With an unattended drive station, two independent devices must be present for monitoring entries into the station.

Art. 13
Cable pulleys, Rope rollers and Rope drums

13.1
The following minimum values are applicable for the diameters of Rope pulleys, Rope rollers and Rope drums:

Purpose
Cable makeup
Point of use
multiples of cable diameter

Track Rope
Locked-coil Rope

Stranded Rope
Anchorage drum

Anchorage drum

Lined Rope pulley
60

40

120

Haulage or traction Rope
Stranded Rope

Stranded Rope 6x7

Stranded Rope 6x19

Stranded Rope 6x7

Stranded Rope 6x19 and multiwire
Drive, deflection and guide pulley

Rollers

Rollers

Anchorage drum for the haulage Rope

Winch drum

Winch drum
Lined 60

Unlined 80

10 (min. dia. 150 mm)

8 (min. dia. 150 mm)

15

60

40

Tension Rope
Stranded Rope
Tension Rope 

Pulley
Lined 40

Unlined 50

13.2
The drive deflection and guide pulleys for haulage and traction ropes must be provided with ice scrapers. These may be omitted if the climatic conditions do not require them.

13.3
Rollers must be elastically lined and equipped with metallic flanges.

13.4
The flanges of traction rope rollers must project beyond the lining at least one tenth of the traction rope nominal diameter, but not less than 3 mm.

13.5
Linings of traction rope rollers must have a pronounced rope groove.

13.6
The difference between the diameter of the outer edge of the flange and the diameter at the groove base must be at least twice the rope diameter.

Art. 14
Vehicles

14.1
The permissible loading weight, the permissible number of persons, a „No smoking“ sign and passenger instructions must be posted clearly and permanently in the vehicle.

14.2
If passengers are transported in a sitting position in open vehicles, the vehicles must be lined to a height of at least 0.40 m above the seat; if they are transported in the standing position, the vehicles must be lined to a height of at least 1.20 m above the vehicle floor.

14.3
If passengers are transported in the standing position, a floor area of at least 0.20 m2 per person must be provided; if they are transported in a sitting position, a seat width of at least 0.45 m per person must be provided.

14.4
Open vehicles must be provided with a protective roof. In the case of funicular railways, a protective roof must be mounted on the car if the clearance does not allow people to stand up during the journey.

14.5
Vehicles must be designed in such a way that they permit rescue. An anchor point for the rescue equipment must be installed. Windows must be made of non-shattering material. They must be capable of being opened only to such an extent that passengers cannot become entangled in station equipment or supports.

14.6
Vehicles must be provided with back-reflectors on the uphill & downhill ends. In the case of bi-cable ropeways, the vehicles must be numbered.

14.7
Vehicle doors must be secured to prevent accidental opening. In the case of closed vehicles and an insulated haulage rope, the closed state of the vehicle doors must be monitored electrically at least in the vicinity of the stations.

14.8
A derailment guard must be mounted on the carriage or the roller flanges and must extend at least to the lower edge of the suspension rope. The carriage must be provided with snow scrapers.  These may be omitted if the climatic conditions do not require them.

14.9
The connection between the haulage rope and the carriage must be such that the rope is not damaged. The haulage rope connection on the carriage must be capable of being checked periodically. If, as an exception, a connection which cannot be checked is used, the connection must be replaced periodically. The use of wedge-type end clamps with rope diameters of more than 16 mm is permissible only where there are sufficient reasons. The quality characteristics of the components of rope connections must be demonstrated.  Rope end connections must be dimensioned for the theoretical ultimate load of the rope.
When clamps are used in continuous haulage ropes and traction ropes, at least a design factor of three against slipping must be present in the most unfavorable load case and where reduction of the rope diameter is possible in operation. In the case of continuous haulage rope, the incoming and outgoing radii of the clamps must correspond to at least 5 times the nominal Rope diameter. The use of bow clips (jaw tooth clamps) is not permissible.

14.10
The weight of the vehicle should be distributed as evenly as possible over the running wheels. The load on the running wheels must not be relieved by the action of the haulage Ropes.

14.11
The load-bearing parts of vehicles and their connections must be designed in such a way that their condition can be tested.

14.12
If a track Rope brake is provided in special cases, the regulations for Ropeways in public transport must be applied for this purpose.

14.13
Closed vehicles must be provided with sufficient ventilation.

14.14
In the case of winch operation, it is necessary to provide a device which shuts down the drive when the load is removed from the haulage Rope. This device should preferably be mounted on the vehicle.

Art. 15
Electrical equipment

15.1
Electrical equipment must be housed in separate closed cabinets.

15.2
Circuit diagrams must be kept in the drive station. Electrical equipment must be permanently identified in conformity with the circuit diagrams.

15.3
Safety, control and signal circuits outside the drive station must be operated at low voltage less than 50V.

15.4
Drive station, remote station, towers and the technical equipment must be provided with lightning protection systems. Control and telecommunication lines must be provided with overvoltage protection devices where they leave the station.

15.5
The safety devices should be combined in safety circuits. The principle of closed-circuit connection should be applied. Every break in a safety circuit must trigger a stop command.

15.6
Voice communication must take place between the stations.

15.7
In the case of ropeways of category C, the vehicle should be equipped with voice communication to the drive station.

15.8
In the case of ropeways of category C, an acoustic signal to indicate readiness for departure and a stop command must be capable of being transmitted from the vehicle. The departure signal in the stations must sound over an appropriate period up to departure.

15.9
Switching devices which act on safety circuits must be designed in their operation and mode of action as manually actuated devices or as safety circuits.

15.10
No equipment foreign to the system may be housed in the switching cabinet.

15.11
The values of important variables, such as traveling speed, main voltage, current consumption of the drive motor and pressure in hydraulic systems, must be indicated by means of measuring instruments.

15.12
The starting readiness of the ropeway must be indicated on a green indicator lamp on the control cabinet.

15.13
In the case of speed-controlled drives, a stop command must be given when the speed falls below the traveling speed by 0.1 m/s.

Art. 16
Automatic operation with unattended stations

16.1
Operation with unattended stations is permissible if the conditions below are fulfilled and the following equipment is provided:

a)
Safety brake and service brake must be capable of being automatically applied.

b)
Operation of the emergency limit switches must result in application of the safety brake.

c)
Two independent devices for monitoring the station entries.

d)
Monitoring for incorrect position of the haulage rope.

e)
A departure button which can be operated from the vehicle.

f)
An acoustic departure signal in the stations which draws attention to the imminent departure; this signal must sound over an appropriate period up to the departure.

g)
A stop button in the stations and in the vehicles.

h)
An automatic alarm device with which fault rectification or rescue can be called for.

i)
Monitoring of the wind speed, which automatically reduces the traveling speed to completion of the started journey and prevents a further start for an appropriate time.

16.2
If rescue is carried out from the remote station, this too must be provided with a journey indicator.

Art. 17
Rescue

17.1
It is necessary to provide equipment which makes it possible, in the event of operational failure, to rescue the people present in the vehicle within an acceptable time even under the most unfavorable conditions.

17.2
A line for pulling up aids and any rescue equipment must be carried in the vehicle.

17.3
A plan of action must be prepared for rescue.

17.4
A rescue exercise must be carried out annually.

Art. 18
Operator

18.1
An Operations Manager must be appointed for managing the operation of the ropeway. If the Operations Manager is prevented from operating the system, operation can be continued if a representative is available. These persons must be suitable for carrying out their activity.

18.2
Further persons may be employed by the Operations Manager only if it can be demonstrated that they have been instructed and are familiar with the Ropeway.

Art. 19
Operating regulations

19.1
The ropeway must be operated in accordance with operating regulations.

19.2
The operating regulations must contain provisions concerning:

· The persons who may be transported

· The implementation of the transportation of passengers

· The tasks of the operator

· The loading regulations

· The signal code

· The keeping of the service journal

· Provisions for daily start-up or start-up after particular events

· The permissible wind speed

· Control

· The periodic checks

· Maintenance

· Rescue

Art. 20
Maintenance

20.1
Maintenance must be carried out in accordance with the manufacturer’s instructions. These instructions must be available at the ropeway.

20.2
The track ropes must be visually inspected every six months. The haulage, traction and tension ropes must be visually inspected after 300 hours of operation, but every six months at the latest. Visual inspections may be replaced by magnetic induction methods.

20.3
After exceptional events (suspicion of lightning strike, catastrophic weather, rope overthrow, etc.), the affected rope segments must be immediately inspected.

20.4
Magnetic induction testing of the ropes must be carried out on suspension, haulage and traction ropes after every 2000 hours of operation, but no later than 6 years after their installation. On the basis of the result of the investigations, shorter inspection intervals may be stipulated if required. In addition, the track ropes must be visually inspected in the bearing area at the saddles. The magnetic induction rope testing may be carried out only by competent persons or test centers.

20.5
Track ropes must be displaced by the extent of increased rope stress every 12 years at the latest.

20.6
Track, haulage and tension ropes must be repaired or removed if they exhibit an impermissible reduction in cross-section. This is the case if the reduction of the metallic cross-section (wire breaks, wear, corrosion, loosening of the structure or other damage), stated in percent over the reference length, exceeds the following values:

Locked-coil Ropes
10% over 200 d
5% over 30 d *)

Stranded Ropes
15% over 40 d
6% over 6 d


d
Nominal rope diameter
*)
but an outer wire break is permissible

If more than 2/3 of the above-mentioned values are found in the visual inspection, a magnetic induction test should be carried out or the rope should be repaired or removed.

20.7
An unacceptable reduction in cross-section is also present when

a)
in the case of locked-coil ropes two wire breaks in adjacent outer wires are located relative to one another in such a way that they are likely to fall out and repair is no longer possible;

b)
in the case of stranded ropes more than half the outer wires of a strand are broken at one point in the rope.

Art. 21
Commissioning

21.1
Before commissioning, the operability and the suitability of all parts of the ropeway must be demonstrated in the course of an acceptance test.

21.2
Insurance must be obtained to cover liability arising out of the operation of the ropeway.

