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How it works:

When the overspeed governor is actuated, the rope brake operates solely through the direct action of
safety switches.

Thus, this primary function does not require any activity on the part of the control electronics.
(Switches on the governor must be unblocked.)

Air pressure from the compressor is the prerequisite for the proper function of the brake and must thus
also be monitored, like all actively involved sensors (pressure controllers) and actuators (valve, brake).

The RBC14 control electronics module has two main tasks:

1. To test the brake at intervals of 24 hours, i.e. a check is performed every day to ensure
that all involved components operate correctly when the brake is actuated:
e Compressor pressure (min. 5 bar).
e The function of the pressure controller itself
(enables a three-way valve: brake <= compressor => pressure controller)
e The closing of the brake pad via an NO contact.

2. To prevent the execution of further commands when an error is detected.

The control electronics start a two-hour window at a defined time; the test is normally executed within
this interval.

Additionally, the electronics module can define a running time for the compressor so as to restrict the
noise to a certain time of day.

Like the test interval, the compressor running time is two hours, and is generally concurrent with the
rope brake test. In this case, the compressor is given a lead time of three minutes in order to exclude
any switching hysteresis of the pressure controller at the critical pressure.

If an error occurs, the compressor is always started immediately. Particularly the open contact of the
pressure controller forces immediate actuation on the hardware level.

The system should be designed so that a loss of no more than 1 bar is to be expected in 24 hours.
The pressure switch on the compressor actuates at a minimum of 6 bar and switches off at a
maximum of 8 bar. If the interval for charging the compressor has just elapsed when the pressure falls
below 6 bar, the time to the next charging is no more than 22 hours, during which the pressure should
not fall below 5 bar.

Aside from that, the compressor is always switched on when the brake is active in any way or the
pressure should fall below 5 bar.
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24-hour test sequence (program execution):

1. The electronics module initially waits until the set test time. The test time is the start of a two-
hour interval. Within this interval, the electronics module attempts to perform the brake test
without interrupting regular lift operation.

2. In this interval, the compressor initially receives a lead time of three minutes.

3. After that, the device expects that the lift will be inactive for a brief continuous period (10
seconds).

4. Then the “Enable” relay de-energises and the device briefly (3 seconds) checks whether the
lift ignores this signal (to preclude overlapping with the “Lift active” signal).

5. The actual test is performed: the brake is closed for one second and then opened. The system
verifies whether the corresponding states are set at the inputs “Pmin” and “Brake”.

6. When the test is complete, the device waits for the rest of the interval to elapse and then

returns to the state described in [1.].

The states at inputs “Pmin” and “Brake” are constantly interpreted, and error messages are generated
as necessary. If the rope brake is activated in normal operation, i.e. outside the test phase [5.], by the
governor or another switch, this is reported as error 1 (not an error in the sense of a defect in the rope
brake). When the brake reopens, the device automatically returns to the normal state. The same is
true for error 2 when the pressure falls under 5 bar. All other error situations inhibit lift operation
indefinitely and must be cleared by pressing the SET button on the device. Simply switching the
operating voltage off and back on has no effect.

If the test interval elapses three times without execution of the test sequence and if the rope brake has
not become otherwise active in the previous 72 hours, the RBC 14 responds with error 8.

See pages 5 and 14 for more error messages.
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Messages indicated by the LEDs

The control features two LEDs.

The green LED is permanently lit when the operating voltage is applied.

The yellow LED assumes several messaging functions:

Error messages

In case of an error, the electronics can detect 9 different malfunctions:

Error No. Inhibits Description

Valve active 1 No Brake is active (without testing)

Pmin. 2 No Pressure below 5 bar

Brake not closed 3 Yes Brake pad is open and does not close

Brake not open 4 Yes Brake pad is closed and does not open

Pressure controller 5 Yes Pressure controller does not switch

Valve mech. blocked 6 Yes Brake and pressure controller do not respond when
braking

Valve/coll fails 7 Yes Brake and pressure controller do not respond when
opening

No test 8 Yes The test interval has expired three times without a
test having been carried out

General error 10 Yes Unknown error

The faults 1 and 2 are reset automatically when the fault causes are no longer present.

The controller indicates the error by a long pulse of the yellow LED followed by a number of short
pulses representing the error number.

] [ [ [

Example error No. 3

"Lo-Batt"

The control unit is battery buffered. Should the voltage fall to a critical value, this will be indicated by a
slow and evenly flashing LED (see maintenance section).

Permanently rapidly flashing LED
Exceptional cases (e.g. complete failure of the battery buffering) can be indicated by a rapid,

continuous flashing of the LED. If the flashing can’t be eliminated by pressing the SET button for a
longer period of time, a basic initialization is required (see SET button section).

Parameters / inputs

Inputs and queries by means of the SET button are also supported by the yellow LED. For further
information see the next section.
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SET button

The SET button is used for clearing / acknowledging errors, for entering/querying the test time and for
basic initialisation of the control unit.

Acknowledging errors

When an error is indicated by the yellow LED (see above; in this context, “Lo-Batt” is no error)
pressing the button for three seconds clears / acknowledges the error.

Querying the test time

If no error is present and the button is briefly pressed the LED indicates the number of hours
remaining until the next test will be carried out in terms of short flashes. To facilitate counting the
flashes, they are issued in groups of 3.

Entering a new test time (countdown)

If no error is present and the button is pressed for a longer period, the LED will start issuing longer
flashes after three seconds, until the button is released.

The number of flashes issued represents the hours until the next test will be carried out. This period
will be recorded and indicated once again for checking purposes. To facilitate counting the flashes,
they are issued in groups of 3.

Example:
The technician arrives on site at 03:10 pm. Testing should be made around midday.
This means a countdown of 21 hours.
Keep the button pressed and count up to 21 flashes, then immediately release the
button.
The control unit confirms the setting by flashing 21 times again.
The next test will be carried out at 12:10 pm.

Base initialisation:

The controls have been pre-initialized at the factory. A base initialisation is only required in exceptional
cases!

If the SET button is kept pressed during power-up (application of operating voltage) all internal
parameters are reset to their default value. In particular, date and time are set to fictional values; the
automatic adjustment to daylight saving time will no longer be made!

In countries where change disturbs by German summer time can be prevented in this way a change.
The process is then, however, irreversible.

The parameter settings can, however, be accessed via a serial interface on the control unit. Please
contact the manufacturer for the respective tool (sw program) if need be.
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Fast motion facility

For functional checks, the internal time can be set to run faster by setting a jumper (see figure) onto
the plug-in connection for the programming interface on the utmost left (pins 1,2).

': o Put the jumper on pins 1 and 2
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The internal clock will start running from 00:00:00 only after the unit has been reset by power on and
will seem to run 300 times faster, i.e. one hour will be 12 seconds in real time or a test will be made
ca. every 5 minutes.

The values of the real time clock remain, of course, unaffected. After removing the jumper the control
immediately returns to the actual time.

For storing the jumper it can be “parked” on pins 3 and 4.
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Installation instructions

The unit is clipped onto a top hat rail (profile TS35).
Wiring on the pluggable screw terminals is to be made in accordance with the wiring diagram.
No external voltage may be applied to the inputs “Active”, “Break” and “Pmin” (terminals 3-8)! Y

The outputs “Enable”, “Compressor”, and “Valve” (terminals A-F) are floating outputs.

The maximum current of 6A must never be exceeded! Only use fast-acting circuit breakers (max.
B6). The direct switching of the compressor current via the printed circuit board can destroy the
printed conductors due to the six times higher starting current. An auxiliary contactor is to be used.

Switched inductive loads as well as contactor coils, valve coils, etc. are to be equipped with
interference suppressors in accordance with the respective regulations.

Commissioning

The units have been pre-set in the factory.
After installation and testing the unit — as described testing guide — the test time can be set if required.
No further actions on the unit are required.

Testing guide

For a comprehensive testing of the installed unit, the following steps are to be taken:

- Shut down the lift (secure the cabin against moving, e.g. by disconnecting a line on the
“release” connector, terminals 3-4)

- Set jumper for fast motion (see section Fast motion facility) and interrupt the supply voltage to
the electronic control unit for three seconds. Within the next five minutes a self-test should be
carried out on the rope brake:

1 ,compressor* — relay drops out (compressor on) 10 sec. break

2 .Release” — relay drops out (lock lift) 3 sec. break

3 ,Valve" —relay pulls in (brake closes) 1 sec. break

4 | Valve —relay drops out (brake opens) 1-10 sec. break *
5 ,Release” - relay pulls in (unlock lift) 24 sec. break

6 ,compressor” — relay pulls in (compressor off)

- Disconnect the line from terminal 8 (“Pmin” connector).
The control unit indicates “Error 2”. Re-connect the line.
- Short-circuit terminals 5 and 6 (“Brake” connector).
After 10 seconds the control unit indicates “Error 4”.%
Remove the short-circuit and acknowledge error.
- Short-circuit terminals 5 and 6 (“active” connector).
A self-test of the rope brake in which the “Compressor” relay drops out and pulls in again after
ca. 30 seconds will be carried out within the next five minutes.
Within 15 minutes the control unit indicates “Error 8.
Remove the short-circuit and acknowledge error.

- Remove the fast motion jumper and re-set lift into operation.

" Exception see page 13: The input signal “active”.
? Depending on the size / volume of the used brake cylinder.
3 In an unstable contact making (wiggle) it can also indicate error 10.
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Maintenance

The electronic unit is battery buffered. Should the voltage fall to a critical value this will be indicated by
a slowly flashing LED. In this case, the button cell is to be replaced. To avoid any data loss, the
replacement should be made quickly and without short-circuiting the cell.

- Shut down the lift and disconnect all plug-in connections to the electronic unit,
- Lift the contact bridge on the button cell two to three millimeters,
- Remove the old button cell from its holder (e.g. by means of a magnet),
- Insert new button cell,
- Re-connect plug-in connections and re-set lift into operation.
Life of the button cell:

On the basis of the electric load, the cell has a theoretical life of 50 years. The actual life, however,
depends on other physical criteria and is - according to the manufacturer — five years.

We therefor recommend to replace the butten cell preventiverly after 10 years.

Besides the battery, the control unit is maintenance —free. Repairs on the rope brake electronics are
not permitted; any defective units are to be replaced completely.

Technical data

Operation conditions

Deployable in danger zones up to IP40 inclusive; moreover, the deployability may be extended when
installing the control unit in housings approved to meet a higher protection class (closed cabinets up to
IP55 acc. to EN60529/10.91, terminal cabinets up to IP54)

Test voltage: 5kV

Contact load: 6A, 30V DC /250 V AC
Switching capacity max.: 2500 VA AC/300W DC
Insulation resistance min. (at 500V DC) 1000 MOhm

Climate resistance: FW 24 DIN 50016

Ambient temperature
0 up to +65°C

Approvals
Type certificate no. 03 — GOT — CL — 0016

Dimensions:
Length: 115mm, width: 75mm, height: 58mm

Operating voltage
24V DC
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Safety considerations / Risk analysis

Overspeed governor is active

When the rope brake valve is supplied from the safety chain behind the governor contact (series
connection with the pre-cutoff), actuation is assured 100%, entirely without safety relays or similar.

A limit switch on the rope brake pad opens the safety circuit at another suitable point, so that further
travel (movement of the machine) is also precluded by the circuit principle when the rope brake is
actuated.

In this configuration, the safety-relevant part runs entirely without support from the
electronics.

At no time does any failure in the electronics result directly in a dangerous state.

Function test: (24-hour test sequence)

When the rope brake is actuated, the air pressure is switched from the pressure controller to the brake
cylinder. The limit switch (NO contact) on the brake and the contact of the pressure controller must act
antivalent to each other when the system is functioning correctly. This is monitored and interpreted by
the electronics.

Compressor running time limit:

In error-free operation, the compressor running time is limited to a definable interval.
If the rope brake is actuated, the electrical power for the compressor is immediately enabled. In
addition to the software response, power to the relay coils “Enable” and “Compressor on” is supplied
via the contact of the pressure controller, i.e. when the pressure falls below the minimum threshold the
compressor starts immediately and the lift is disabled immediately.

The “Enable” contact is designed as a physical NO contact.

(De-energised coil => not enabled, lift out of service)

The contact “Compressor on” is designed as a physical NC contact.

(De-energised coil => “Compressor on”)

Releveling control:

The releveling control function bridges parts of the safety chain (emergency limit switch, governor
contact, safty gear contact...) by actuating a toggle switch.

When creating the circuit diagram, make sure that the rope brake can enable the rope by actuating the
return motion switch even when multiple safety switches are actuated — i.e. the valve coil receives
power.

On the other hand, the voltage may only be present in conjunction with a sustained pressing of the
travel button (up/down), as uncontrolled initiation of lift travel cannot be ruled out when the brake is
released (e.g. in the event the gear unit breaks).

The brake must close immediately when the pushbutton is released!

The circuit principle is illustrated in the attached example circuit diagrams.
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Using the processor

Use of the microprocessor is not critical in any way, as it only performs testing and monitoring tasks,

and none that have a direct effect on the operational safety of the lift. This means that any failure of

the processor does not lead to any dangerous state.

Still, the following actions enhance operating safety:

e A separately installed watchdog acts on the reset input of the processor and is actuated regularly
once at the start of the main program.

e The main program is made up of individual state machines that work with two redundant sets of
status variables and checksums.

e Duplicates of the variables and checksums are stored in the battery-buffered RAM (real time
clock).

e No processor data or address lines lead externally (EMC/ESD).

e The RAM is accessed serially (I12C).

e The RAM has built-in barriers to the processor in the event of a loss of power; however, the
processor can operate normally at under voltages of up to 2.7 V.

e Testroutines at the start and end of the main loop check variables and checksums for plausibility.

PCB layout / insulation resistance
The PCB is type tested and complies with the required creepages and clearances. Type-testing

certificate no. 03—GOT—-CL-0016. The relays used are classed in insulation group B/350, C/250 (acc.
to VDE 0110). The floating contacts may thus be used in or on circuits in the safety chain.

Error analysis:

Event Effect

Failure of the operating power Relay “Enable” de-energises, lift travel inhibited.

Restoration of operating power Error and test status are battery-buffered and are retained.

Input “lift active” always on The test interval elapses with no test, relay “Enable” de-
energises on the third day, the lift ceases movement
operation.

Input “lift active” always off Test executed in spite of moving lift. Emergency braking can
be optionall¥ inhibited using a motion contactor parallel to
output E-F. "

Any defects at the inputs “Pmin” and/or Are discovered during testing at the latest and lift travel is

“Brake” inhibited.

D See also page 13 and example circuit diagrams on page 16
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Additional notes

Heat dissipation

In the upper left corner of the board there is a voltage regulator radiating dissipated heat. Touching it
during normal operation might be unpleasant.

The output signal "Enable"

Between the terminals A and B there is a floating contract (NOC) labelled “Enable”. Normally this
contact is closed and only opens if the lift is not to travel (any more). This happens either once every
24 hours (5 to 15 seconds) for the duration of the test or indefinitely due to an error.

The integration of the “Enable” contact in the existing control depends on the type of lift system.
Ideally, the system will feature an input circuit which prevents further travel once it is interrupted and —
if necessary — issues an error message after 20 seconds at the earliest. Normally, the system will not
feature such an input (especially when an older system has been altered). Principally, all sensor inputs
that (temporarily) inhibit the lift system are suited. However, when using control units featuring an error
log, one should bear in mind that the test will not cause an error entry to be generated every 24 hours.

The table below lists some possible places of installation as well as the respective pros and cons.

Place of installation Comments

Remote Off Short-time “Out of Order” message during the
test.

Inhibit input (handshake for frequency Even when required, no error message will be

converters, etc.) generated.

PTC thermistor (motor protection) Only with non-permanently inhibiting units.
Entry in error log possible.

Room thermostat (or similar) Entry in error log possible.

“Door open” button, reversing contact Door opens during test and in case of an error.

Critical e.g. when pit doors open to the yard.
(Free space, building protection)

Inquiry of door contacts (with older systems: Interesting for manually operated swing doors.

before “Door relay”) Ideal, if the “active” signal is simultaneously
generated by the magnetic lock drive.

Safety circuit, emergency stop To use only with older systems. May result in a

(connect parallel contracts (NOC) for the main run-time error of the system.
contactors!)
Before the call buttons in the common supply Only for self-drive controller. Not for collection
line or group control.

Notes on readjusting rope systems:

The closing of the brake during the test (every 24 hours) takes about 2 to 10 seconds, depending on
the size of the brake (volume of the cylinder). During this time the safety chain is interrupted and the
main contactors will pull in with a corresponding delay when the readjustment begins. Should this
result in an error message of the lift control, the readjustment of the cabin must also be suspended by
the “Enable” signal. This is permissible as it does not represent a so-called anti-creep protection of a
hydraulic system.
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The input signal "active"

For determining when the automatic test will be carried out, the electronic unit requires information on
whether the lift is currently travelling (or readjusted if applicable) or whether a travel is intended. Also
here, there are several ways to generate the signal. Modern systems will provide for a “travel” signal
but also a NOC on the main contactors may be used. Also the output driving the magnetic lock is
suited to issue such a signal.

The signal is to be applied to terminals 3 and 4 by means of a floating output. If the rope brake’s
electronics is anyway supplied via the lift control’s operating voltage or if OV (minus, GND) of the lift
control is already connected to terminal 1 of the circuit also a positive switching signal (24V DC, joint
cathode, positive logic) can be directly applied to terminal 4.

Optional contact parallel to output E - F "valve"

Although the likelihood of a defect occurring in the generation or query of the input signal “Active” is
extremely low, it cannot be ruled out entirely. In order to preclude the possibility of a test braking (full
braking) by the RBC14 during travel, an additional NO contact can be connected from the main
contactors parallel to terminals E — F.

This principle is illustrated in the enclosed example circuit diagrams.

Changing the battery
When replacing the button cell please keep to the instructions given in the “Maintenance” section:

- Shut down the lift and disconnect all plug-in connections to the electronic unit
- Lift the contact bridge on the button cell by two to three millimeter

- Remove old button cell (e.g. by means of a magnet) from the holder

- Insert new button cell

- Re-connect plug-in connections and re-set lift into operation

Do not touch the battery clip with your fingers or measuring leads of no button cell is installed and the
unit is nevertheless connected. Pointed pliers or tweezers are unsuitable tools as they may cause
short —circuits on the button cell.
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Error messages and causes

In normal operation (virtually always unless the 24-hour test is active), five states can occur:

No signal (yellow LED is dark): Idle state — the device is in standby
Input status:
- Input5 -6 open => Brake pad open
- Input 7 — 8 closed => Pressure controller on (Pressure > 5 bar)

States: valve power on, brake cylinder vented, pressure controller aired, brake OPEN

Error 1 Brake is active: Essentially just an activity signal
Input status:
- Input5 -6 closed => Brake pad closed
- Input7 -8 open => Pressure controller off (valve has switched over)

States: valve power off, brake cylinder aired, pressure controller vented, brake CLOSED

Error 2 Pressure less than 5 bar:
Input status:
- Input5 -6 open => Brake pad open
- Input7 -8 open => Pressure controller off (pressure <5)

Causes when valve power on (valve in position brake OPEN):
- Compressor pressure actually too low
- Pressure controller defective
- Input 7 — 8 defective
Causes when valve power off (valve in position brake CLOSED):
- Brake mechanically blocked (compressed air has no effect)
- Limit switch of brake pad defective
- Input 5 — 6 defective

Error 4 Brake pad is closed and does not open
Input status:
- Input5 -6 closed => Brake pad closed
- Input 7 — 8 closed => Pressure controller on (pressure > 5)

Causes when valve power on (valve in position brake OPEN):
- Brake actually mechanically blocked (spring force ineffective)
- Brake requires more than 10 seconds to open
- Limit switch of brake pad defective
- Input 5 — 6 short circuit
Causes when valve power off (valve in position brake CLOSED):
- Pressure controller defective
- Input 7 — 8 short circuit

Error 10 unknown error
Input status:

- Undefined, changes multiple times within the evaluation phase (1 s).
Causes:

- Intensive contact bounce

- Loose connections
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The following errors can occur during the 24-hour test phase:

Error 2 Pressure less than 5 bar:
Causes:

- Compressor pressure really too low after test

- Pressure controller defective (remains open after braking)
Error 3 Brake pad is open and does not close:
Causes:

- Brake pad is mechanically blocked (compressed air has no effect)

- Limit switch on the brake pad defective

- Input 5 — 6 defective
Error 4 Brake pad is closed and does not open:
Causes:

- Brake actually mechanically blocked (spring force has no effect)

- Brake requires more than 10 seconds to open

- Limit switch on the brake pad defective

- Input 5 — 6 short circuit after test
Error 5 Pressure controller does not switch:
Causes:

- Pressure controller is defective

- Input 7 — 8 short circuit
Error 6 Brake and pressure controller do not respond during braking:
Causes:

- Valve sticking mechanically, no response to switching off coil voltage

- Output E-F short circuit, wiring error

- Relay “Valve” on RBC14 defective (coil does not energise, contact does not open)
Error 7 Brake and pressure controller do not respond when opening:
Causes:

- Valve sticking mechanically, no response to applying coil voltage

- Valve coil defective (e.g. winding shorts)

- Relay “Valve” on RBC14 defective (contact burnt out, does not close)
Error 8 The test interval has elapsed 3 times without a test:

(The rope brake showed no activity for 72 hours)

Causes:

- Input 3 —4 (“Active”) was incorrectly addressed, wiring error

- Input 3 — 4 was never open for longer than 12 seconds during testing

(too frequent lift use)

- Input 3 — 4 short circuit

Error 10 unknown error:

Undefined input states during the evaluation phase (1 s)

Causes:

Intensive contact bounce
Loose connections
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