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1    About this Manual

This manual contains information about the installation and maintenance of the LED Sequential Flash Light
System - Type SFL 961.

1.1    Limitations of the Document

TKH Airport Solutions reserves the right to revise this document without notification.

The data provided in this document is based on the most recent information at the time of publication. TKH
Airport Solutions is continually seeking to ensure that its products are developed to the latest technological
standards. As a result, it is possible that there may be some differences between the product and the
information in this manual.

For further information regarding adjustment, maintenance or repair which is not described in this document,
please contact the Customer Service department of TKH Airport Solutions.

The information in this document concentrates solely on use of the products as intended by the
manufacturer.

1.2    Liability and Warranty

TKH Airport Solutions cannot be held responsible for injuries or damage resulting from non-standard,
unintended use, faulty or improper installation of its equipment, or failure to follow the instructions and safety
guidelines in this manual. The safety of any system incorporating the LED Sequential Flash Light System
- Type SFL 961 is the responsibility of any site installation, commissioning, maintenance, and operational
personnel using the system.

Disregarding the safety instructions in this manual will result in the loss of warranty in
case of damage.

Refer to the general TKH Airport Solutions Terms and Conditions document supplied with your sales order
contract for a complete liability and warranty description.

1.3    Storing the Manual

This manual is a part of your product. Store the manual in a location that can be easily accessed by
personnel working on the product.

It is the responsibility of the company operating this equipment to ensure that its personnel is provided with a
copy of this manual.
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1.4    Terms and Abbreviations

AGL Airfield Ground Lighting

EASA European Aviation Safety Agency

ICAO International Civil Aviation Organization

IEC International Electrotechnical Committee

LED Light Emitting Diode

SFL Sequential Flash Light

TIL Threshold Identification Light

1.5    Manufacturer Details

TKH Airport Solutions

Elektrostraat 17 P.O. Box 236 Telephone: +31 (0)53 5741456

7483 PG Haaksbergen 7480 AE Haaksbergen info@tkh-airportsolutions.com

The Netherlands The Netherlands http://www.tkh-airportsolutions.com

For service requests, please contact the TKH Airport Solutions Customer Service department service@tkh-
airportsolutions.com

1.6    Document Information

Name : 05_LED-AGL_SFL_961_System_Installation_Instructions_03-71088

Version : V3.0

Language : English (Original manual)

For the latest version of this document see https://www.tkh-airportsolutions.com/airfield-products/ or scan:
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2    Safety Instructions

2.1    Safety

This section contains general safety instructions for using your TKH Airport Solutions equipment. Some
safety instructions may not apply to the equipment in this manual. Note all warnings and follow all
instructions carefully. Failure to do so may result in personal injury, death, or property damage.

To use this equipment safely,

• Refer to the International Standard IEC 61820, Electrical installation for lighting and beaconing of
aerodromes - Constant current series circuits for aeronautical ground lighting - System design and
installation requirements, and to the International Standard IEC 61821, Electrical installations for lighting
and beaconing of aerodromes - Maintenance of aeronautical ground lighting constant current series
circuits for instructions on safety precautions.

• Observe all safety regulations. To avoid injuries, always remove power prior to making any wire
connections and touching any live part. Refer to the International Standards IEC 61820 & IEC 61821.

• Read and become familiar with the general safety instructions provided in this section of the manual
before installing, operating, maintaining, or repairing this equipment.

• Read and carefully follow the instructions given throughout this manual for performing specific tasks and
working with specific equipment.

• Store this manual within easy reach of personnel installing, operating, maintaining, or repairing this
equipment.

• Follow all applicable safety procedures required by your company, industry standards, and government or
other regulatory agencies.

2.2    Qualified Personnel

The term "qualified personnel" is defined here as a person who thoroughly understands the equipment
and its safe installation, operation, maintenance, and repair. Qualified personnel are physically capable of
performing the required tasks, familiar with all relevant safety rules and regulations, and have been trained
to safely install, operate, maintain, and repair the equipment. It is the responsibility of the company installing,
operating or maintaining this equipment to ensure that its personnel meet these requirements.

2.3    Intended use

Use of this equipment in ways other than described in the datasheet and this manual may result in personal
injury, death, or property damage. TKH Airport Solutions cannot be held responsible for injuries or damage
resulting from non-standard, unintended application of its equipment. This equipment is designed and
intended only for the purpose described in this manual. Uses not described in this manual are considered to
be unintended use. Unintended use may result from taking the following actions:

• making changes to equipment that have not been recommended or described in this manual or using
parts that are not genuine TKH Airport Solutions replacement parts or accessories

• using materials or auxiliary equipment that are inappropriate or incompatible with your TKH Airport
Solutions equipment

• allowing unqualified personnel to perform any task
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2.4    Installation

Read the safety and installation sections of all system component manuals before installing your equipment.
A thorough understanding of system components and their requirements will help you install the system
safely and efficiently. Failure to follow these safety procedures can result in personal injury or death.

• Allow only qualified personnel to install TKH Airport Solutions equipment and auxiliary equipment.
Use only approved equipment. Using unapproved equipment in an approved system may void agency
approvals and will void the warranty.

• Make sure all equipment is rated and approved for the environment in which you are using it.

• Follow all instructions for installing components and accessories.

• Do not hold or carry the light assemblies by the cables.

• Install all electrical connections according to to local codes and regulations, provided they are not in
contradiction with the general rules.

• Use only electrical wire of sufficient gauge and insulation to handle the rated current and voltage demand.
All wiring must meet local codes.

• Route electrical wiring along a protected path. Make sure the wires will not be damaged by moving
equipment and animals (e.g. rodents).

• Protect components from damage, wear, and harsh environmental conditions.

• Allow sufficient room for maintenance, panel accessibility (power products), and cover removal (power
products).

• Protect equipment with safety devices as specified by applicable safety regulations.

• If safety devices must be removed for maintenance, re-install them immediately after the work is
completed and check them for proper functioning.

2.5    Operation

Only qualified personnel (see Qualified Personnel on page 7) should operate this equipment. Read
all system component manuals before operating this equipment. A thorough understanding of system
components and their operation will help you operate the system safely and efficiently.

• Before starting this equipment, check all safety interlocks, fire-detection systems, and protective devices
such as panels and covers. Make sure all devices are fully functional. Do not operate the system if these
devices are not working properly. Do not deactivate or bypass automatic safety interlocks or locked-out
electrical disconnects or pneumatic valves.

• Never operate equipment with a known malfunction.

• Do not attempt to operate or service electrical equipment if standing water is present.

• Use this equipment only in the environments for which it is rated. Do not operate this equipment in humid,
flammable, or explosive environments unless it has been rated for safe operation in these environments.

• Never touch exposed electrical connections on equipment while the power is ON.

• Never look directly in the light source while the power is ON.
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2.6    Action in the event of a system or component malfunction

Do not operate a system that contains malfunctioning components. If a component malfunctions, turn the
system OFF immediately.

• Disconnect and lock out electrical power.

• Allow only qualified personnel to make repairs. Repair or replace the malfunctioning component
according to instructions provided in its manual. Allow only qualified personnel to perform maintenance,
troubleshooting, and repair tasks. Only persons who are properly trained and familiar with TKH Airport
Solutions equipment are permitted to service this equipment.

• Follow the recommended maintenance procedures in your equipment manuals.

• Connect all disconnected equipment ground cables and wires after servicing equipment. Ground all
conductive equipment.

• Use only approved TKH Airport Solutions replacement parts. Using unapproved parts or making
unapproved modifications to equipment may void agency approvals, impair specified performance and
create safety hazards.

• Check interlock systems periodically to ensure their effectiveness.

• Do not attempt to service electrical equipment if standing water is present. Use caution when servicing
electrical equipment in a high-humidity environment.

• Use tools with insulated handles when working with electrical equipment.
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3    About the LED Sequential Flash Light System - SFL 961

TKH Airport Solutions SFL 961 light fixtures are constructed mainly by using standard components from TKH
Airport Solutions' standard program of elevated fixtures.

The fixture has a breakable coupling designed for 2” (60 mm) stake mounting (Type C) or with 2” thread stub
(Type A).

3.1    Description

A complete SFL system includes an SFL Flash controller system in the substation, and a system-dependent
number of LED SFL light fixtures with corresponding terminal boxes.

• Controller unit

The controller supplies power for flashing, heating and communication via a 4x4 mm² standard installation
cable connected in one loop to all fixtures.

The power line communication includes the following information to each light fixture:

• Requested light intensity (3 steps)

• Time for one sequence (one or two per second)

• Start signal for each new sequence

The Controller unit can be supplied as a module in the same layout as the TKH Airport Solutions CCR
type 961, and can be installed in a module cubicle for CCRs, or the Controller can be supplied as a wall-
mounted unit. See Controller Unit Details on page 13 for more information.

• Flash light fixture

A system can include between 1 and 30 Approach Flash Lights and 0 or 2 Threshold Identification Lights.
The flash light fixtures are based on the TKH Airport Solutions 792-LED approach light fixtures, only with
an additional electronic part including features for:

• Power line communication with Controller unit

• Intensity regulation according to received command from Controller

• Each light fixture can be assigned an address

• Pulse counter for correct timing and flashing frequency

See SFL fixture details on page 22 for more information.

• Terminal box

The cable from the Controller (2 phases, neutral and ground) is connected in a terminal box near
each fixture. The terminal box includes terminals for connection to the next light fixture, as well as the
connection to the light fixture via two safety transformers (each 230 V/24 V), which means that no voltage
above 24 VDC will be present in the light fixtures and secures safe service and adjustments. See SFL
terminal box details on page 24 for more information.
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3.2    Operation

The AFL light fixtures will start flashing at the beginning of the approach line towards the threshold. If the TIL
lights are installed, they will flash simultaneously as the last units in one sequence. The flash frequency can
be selected as 1 or 2 flashes per second.

The communication also includes information on the required light intensity. As the intensity regulation is
performed in each light fixture instead of in the controller, there will be no losses and heating in the controller
unit, and very little sensitivity to cable resistance from controller to each light fixture.

As no voltage above 24 VDC is present in the light fixtures, the safety is significantly increased compared
to service on traditional discharge flash types. There is no safety problem in working with the flash light
fixtures when these are in operation, but to avoid the high intensity flashes when working with a fixture,
a small switch in each fixture can turn off the power LEDs, while synchronization and functionality can
still be controlled via small control LEDs in the fixture. As all supply to the light fixtures is low voltage via
transformers in the terminal box, lightning arrestors are only needed at each end of the supply cable that is in
the power station and in the first terminal box in the approach.

The controller unit can measure the flash current when a flash light fixture is activated, and as the controller
unit knows when each fixture is supposed to flash, the controller can detect and indicate a faulty light fixture
locally and remotely.

The light fixtures are supplied with a small heater and a thermostat to keep the inside free from moisture.
The heating can be on, and powered from the same cable as the flashing, even without the flashing being
activated, simply by not sending a break in the supply. The flashing sequence can only be started by a break
(missing pulses) in the supply.

Each light fixture is given an address, which tells the fixture when to flash, and is used by the controller to
identify eventual lamp failure. The address for each fixture position is shown on the following drawing.

In each Terminal box is a label showing the following information:

1. How to set the actual address of the node by means of two 10-position switches, one for tens and one
for ones.

2. The functions of the LED signal lamps in the fixture.

3. A small toggle switch in the fixture which can be used to disable the power LED during maintenance on
the light fixture.
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3.3    Controller Unit Details

The TKH Airport Solutions Sequential Flash Light Controller System is based on a digital controller and
monitoring system, in the same mechanical layout, and with the same easy-to-use menu as the TKH Airport
Solutions Constant Current Regulator type CCR 961.

Application

The unit offers control and monitoring of a system with up to 30 approach flash lights (AFL) and 2 threshold
identification lights (TIL), without the use of separate control cables.

The AFL light fixtures start flashing at the beginning of the approach line towards the threshold. If TIL lights
are installed they will flash simultaneously as the last units in one sequence.

The flash frequency can be selected as one or two flashes / second.

The system is supplied for a maximum of three intensity steps. As the intensity regulation is performed in the
SFL light fixtures, there are no large power components or resistors in the controller.

Mechanical layout

The controller can be based on the same module layout as for the CCR 961. In this case up to two modules
can be built into a standalone cubicle, like our FAA range of CCRs, or can be mounted together with CCR
modules in the Modular CCR layout.

The controller can also be installed as a wall-mounted cabinet. In this case it is possible to extend the system
with a built-in circuit selector
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SFL Controller Parts

SFL Controller Parts Type No.

Parallel interface for Module or Wall-mount
cabinet, RS 485

SFL961-WM-
PARALL-CS

Wall-mount Cabinet for Profibus SFL961-WM-
PROFI

Circuit Selector kit to be built into Wall-mount
cabinet

SFL961-B1/b2

Wall-mount Cabinet for RS 485 SFL961-WM-
RS 485

Module for RS 485 SFL961 – RS
485

Module for Profibus SFL961 – Profi

Stand-alone cubicle for max. two SFL Modules SFL961 –
Cubicle

H x W x D:

A. Standalone cubicle: 1252 x 392 x 605 mm

B. Wall-mount cabinet: 400 x 600 x 250 mm

SFL 961 Cubicle, Standalone
model for a maximum of two
SFL 961 Modules (shown with
one Module)

Input power: 2 x 230 VAC (±10%) + N + G, 50 Hz (±2 Hz), 16 A

Temperature range: 0 - 55 °C, non-condensing
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Communication signals

Figure 1: Communication signals on Phase T1

Phase T1 is both for supply and for communication. T2 is only for supply.

The controller uses five half-waves for the communication (five-bit). See the functions in the above table.
The controller will remove two bits to tell the light fixtures to start a new cycle. Bits 3 and 4 give the binary
information of the desired intensity step, and bit 5 the frequency.

The light fixture starts counting the half waves, and when the number is equal to the address of the fixture,
the fixture will flash.
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Controller as CCR Cubicle (dimensions in mm):
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Board in Cubicle behind SFL module:

18
Installation Instructions  -  LED Sequential Flash Light System - Type SFL 961

©TKH Airport Solutions 2023. All rights reserved.



Installation Instructions  -  LED Sequential Flash Light System - Type SFL 961
©TKH Airport Solutions 2023. All rights reserved.

19



Controller as wall mount

Outer dimensions:

H x W x D = 500 x 400 x 200 mm

Weight: 15 kg
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3.4    SFL fixture details

Application

The high-intensity LED fixture is intended to be used instead of discharge-type flash light in barrette Center-
line approach system and / or as runway threshold identification lights.

The required intensities are reached with LEDs as used in our standard LED Approach light fixture. All
communication and control is via the power cables.

Description

The fitting type is a high-intensity, unidirectional, lightweight, elevated light constructed to meet the demands
for easy mounting, levelling and service, capability to resist jet blast from today’s aircrafts, and to give
sufficient light intensity, in the right angles with the use of a LED light source with low power consumption
and a long life-time.

Operation

Brilliancy control by means of PWM regulation in light fixture, based on step command received via Power
cable. The flashing frequency can be one or two flashes / sec,

The first unit is located at the beginning of the approach, and the last unit is closest to the threshold. The
units are flashing in sequences, and the pilot sees the light moving towards the runway. The threshold
identification lights (TIL/RIL) are flashing simultaneously.

The TILs are connected to same supply cable as the approach sequential flash light system.

Input line voltage is 230 V, and the supply cable is connected to the fixture via Transformers in a Terminal
box.

The supply includes flashing power, synchronization of the flashing sequence as well as power for a heating
element in the fixture.

The address of each fixture is set by means of a built-in dipswitch.
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3.4.1    List of spares

Pos. Name Type per Light

1 Front glass, clear P-382300 1

2 Spring for front glass 792006/1 1

3 Alu-housing 792011 1

4 Cover with electronics 792892 1

5 PVC roundel P-855001 1

6a Breakable coupling Type A (2" thread) 790518/2 1/0

6b Breakable coupling Type C 790901 1/0

7 Rubber grommet P-850059 1

8 Adjustment fixing assembly 790021 + 790022 + P-902841 1

10A D01 fuse P-249097 1

SFL Module Profibus SFL961Profi

SFL Module RS485 SFL961-RS485

SFL Module Parallel SFL961-Parallel

Memory board to 961 961535
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3.5    SFL terminal box details

Application

A Terminal box is placed within a distance of less than 25 m from each Flash Light fixture.

The Terminal box connects the cable from the Controller unit to each Flash light fixture.

An incoming and an outgoing cable, each typically 4 x 4 mm2, is used to supply power and communication
signals to the Flash Light fixture via two isolating transformers each 230 VAC / 24 VDC, both placed in the
terminal box.

Description

The stainless steel terminal box can be mounted in many ways, on poles, on a wall, etc.

Size: H x W x D: Weight

360 x 200 x 120 mm approx. 6.6 kg IP68

Standard type (stainless steel): SFL TB1

Lightning arrestor block type: 40-6308

Mounting kit for 60 mm pole type: MT 60 mm

Cable connections:

Distance from Box to flashlight fixture (m) Cable dimension

1 – 8 3 x 1.5 mm2 + ground

8 – 25 3 x 2.5 mm2 + ground

>25 3 x 4 mm2 + ground
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TKH Airport Solutions recommends the use of the following cable types:

• Incoming cable - to the fixture:

• Control cable 4G1.5 YSLY-JZ Black UV – TR, EAN 5705150321801, or

• Control cable 4G2.5 YSLY-JZ Black UV – TR, EAN 5705150321870

or similar

• Outgoing cable - from Controller to Terminal box:

• Halogen-free supply cable 4x2.5/2.5 mm2 EXQJ Dca type D 500/ (external dimension 14.0 mm), EAN
5702950287009, or

• Halogen-free supply cable 4x6/6 mm2 EXQJ Dca type D 500/ (external dimension 17.0 mm), EAN
5702950287023

or similar

Installation

The power cables are connected to the two groups of terminals marked Ground – Neutral – T1 and T2 (one
set of terminals for incoming cable and one set for outgoing cable to the next Terminal box).

On the farthest away Terminal box, the terminal for the outgoing cable is used for the connection of a
lightning arrestor module.

The cable for the light fixture is to be connected to: Ground - 0 – 1 - 2.

Figure 2: SFL-TB1 (stainless steel) dimensions
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Figure 3: Assembly drawings for SFL-TB1
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Figure 4: Electrical schematic drawing for SFL-TB1

1. LEDs

2. Communications port

3. Arrow buttons

4. LCD display

5. Key Switch

6. Buttons 0-9 + E & C
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LEDs: RED (top) – YELLOW (middle) – GREEN (lower)

RED Flashing: Key on ”Manual” or ”Off”

Steady Light: Alarm

YELLOW Flashing with synchronization speed

GREEN Steady Light for Main circuit breaker on

The arrow buttons can be used to flick through the menus.

LCD display:

The LCD displays information, such as:

• Analog values

• General information

• Instructions

The Key Switch has 3 positions: Remote (Fern) – Off (Aus) – Manual (Local)

Remote In this position the SFL system can be controlled only via the Remote Control System.

Off The SFL Controller is off.

The SFL Module must be in this position before the Module is mounted or removed from the
cubicle.

Manual In this position the SFL system can only be controlled locally.

Back-indications, Alarms and analog values are still transmitted to the Remote Control System.

Switching the Key position between Remote and Manual must be done swiftly to avoid
the SFL from being turned off.

When changing from Remote to Local, the SFL will maintain the intensity step selected from Remote.

Independent of the Key position, the arrow keys can be used to flick through the normal menu.

Buttons 0-9 & E & C:

The keys 1-7 can be used to switch on the SFL in one of the intensity steps. Key ”0” is used to switch off the
SFL. If the SFL is switched off because of an alarm, the key “0” can also be used to reset the alarm situation
(Key-selector in position ”OFF”). If the system is provided with circuit selector the keys “6 and 9” are used for
this.

In the User menu (see The SFL menus on page 30) the maximum number of active intensity steps can be
selected. If locally a key with a higher number than the maximum number of steps is activated, the SFL will
select the highest active intensity step. In short:

• Key “0”: Switch OFF or reset

• Key “1”: select step 1

• Key “2”: select step 2

• Key “3”: select step 3

• Key “4”: select step 4, which is power on for heaters in the RGL fixtures, but no light

• Key “6”: select light direction B1 if circuit selector is provided

• Key “9”: select light direction B2 if circuit selector is provided

• Key ”E” is for selection of one of the two adjustment modes; “E” is also used for acceptance of changes.

• Key ”C” is used to abort from a menu.
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Preparation for operation

Before the SFL Module is mounted in the cubicle, the following must be checked:

1. The Memory card (Memboard) must be mounted in the socket on the main board.

2. The Address for the Remote Control must be set (see label on Module).

When mounting the Module, the Key switch must be in the OFF position.

The Module is pushed into position in the cubicle. The last approxi. 1 mm activates a spring and must be
done by means of the 2 screws in the front.

If the new module is to replace an existing one, the Memboard must be moved to the new SFL.

The connecter on the back of the SFL can give a small shock shortly after the SFL has
been in use.
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3.6    The SFL menus

Operation and adjustments can be performed in different menus, please consult 961.002 for more details:

Normal Menu (no code) with the menus N1 – N8: Normal CCR operation and data read-out

User Menu (User code) with the menus U1 – U19: Standard user adjustments

Factory Menu (Factory code) with the menus F1 – F9: Special adjustments

To get access to the User or Factory menu, the CCR must be in menu N1 (where the selected intensity step
is shown), then press ”E”, followed by the relevant code, ending by pressing ”E” again.

Now you can change between the different menus by means of the right  or left  button.

When all values are as wanted, go to the final menu to store the new values by pressing ”E”.

In the final menu, you could also select to cancel the new adjustments by pressing ”C”, or you can select the
factory default values by pressing ”5”.

An easy way to get to the final menu where the data are stored is to press arrow right  for a few seconds.

Remember, always save data changes when leaving the User menu (>E< in menu
U19) or leaving the Factory Menu (>E< in menu F8).

With the use of arrow keys you can flick through the different menus, as follows:

N1

This menu shows the name of the series circuit, selected
intensity step, Runway direction (B1/B2) and the position of
the Key selector.

If you press the E-key for a few seconds, you jump directly
to menu N8.

N2

Lamp alarms, if any

N3

The ADC value for one chosen light fixture (First number =
ADC value, second number = Chosen light fixture).

With the number buttons a lamp between 0 and 31 can be
entered.

Press ”E” to confirm the entered number.
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N4

100 %-running hours, as well as total number of hours
switched on.

N5

Input voltage

N6

Time – date – and internal temperature

N7

Software version – time and date for program, and actual
Remote Control Protocol.

N8

Choose one of the menus; a password will be needed:

• For ”User-menu” press button 1, and enter User code

• For ”Factory-menu” press button 2, and enter Factory
code.

U1

Select whether there is a Runway Identification Light “RIL”
active in the system.

Use the  buttons to switch between “Active” and
“Inactive”.

U2

Select between high frequency (Hi) and low frequency (Lo).

Use the  buttons to switch between the two
configurations.
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U3

Select if there is a Heater active in the system or not.

Use the  buttons to switch between “Active” and
“Inactive”.

U4

Select the configuration for “iso measurements” in defined
time intervals.

Use the number buttons to enter the desired value (in
hours).

Press ”E” to confirm the entered interval.

U5

Choose the ISO alarm 1. Use the  buttons to switch
between several preconfigured values (in kΩ). The last line
shows the selected value.

U6

Choose the ISO alarm 2. Use the  buttons to switch
between several preconfigured values (in kΩ). The last line
shows the selected value.

U7

Configure the lowest lamp address in the circuit.

Use the number buttons to enter the desired new value.

Press ”E” to confirm the entered number.

U8

Configure the maximum number of available intensity steps
for regulation of the circuit.

Use the number buttons to enter the desired new value
(between 1 and 3).

Press ”E” to confirm the entered number.
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U9

Choose the minimum ADC value for 2 lamps (RIL system).

Use the number buttons to enter the desired new value.

Press ”E” to confirm the entered number.

U10

Choose the maximum ADC value for 2 lamps (RIL system).

Use the number buttons to enter the desired new value.

Press ”E” to confirm the entered number.

U11

Choose the minimum ADC value for 1 lamp (AFL system).

Use the number buttons to enter the desired new value.

Press ”E” to confirm the entered number.

U12

Choose the maximum ADC value for 1 lamp (AFL system).

Use the number buttons to enter the desired new value.

Press ”E” to confirm the entered number.

U13

Select the name of the series circuit here.

Use the  buttons to toggle between the possible
notations for the digits.

Every digit is to be confirmed by pressing “E”.

U14

Calibrate U-in (U-mains).

Use the number buttons to enter the desired new value.

Press ”E” to confirm the entered value.
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U15

Calibrate the display contrast.

Use the number buttons to enter the desired new value
(between 1 and 10).

Press ”E” to confirm the entered value.

U16

Calibrate the display light intensity.

Use the number buttons to enter the desired new value
(between 1 and 10).

Press ”E” to confirm the entered value.

U17

Calibrate the time/date.

Use the number buttons to enter the desired new values.
Use the  buttons to toggle between the possible
notations.

Press ”E” to confirm the entered value.

U18

Select the system's display language.

Use the  buttons to switch between “Dansk”, “English”
and “Deutsch”.

U19

To store the selected new data press key ”E”.

To use the default values in the program press key ”5”.

To return to normal menu without storing changes press key
”C”.

The Factory code and menu should only be used by properly instructed and authorized
persons.

After entering the Factory code you will gain access to the menus shown in the following table.

You can flick through the menus by means of the buttons  and .

To accept a new value, press ; this will take you to the next menu.

In the final menu, you must choose to store changes (”E”), use default values (”5”), or quit (”C”).

It is possible to jump directly to the final menu by pressing the button  or ”C” for 2 seconds.
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F1

Reset the hour meter for CCR in the 100%-step by pressing
”0”.

F2

Switch on the calibration of the allowed measurement delay
during the systems.

Use the number buttons to enter the desired new value (in
ms).

Press ”E” to confirm the entered value.

F3

The user password can be changed here.

Use the number buttons to enter the desired new code.

Press ”E” to confirm the entered value.

F4

The Runway Circuit Selector can be activated here.

Use the  buttons to switch between “Inactive” and
“Active”.

F5

The Lamp check can be activated here.

Use the  buttons to switch between “Inactive” and
“Active”.

F6

The Earth function can be activated here.

Use the  buttons to switch between “Inactive” and
“Active”.

Installation Instructions  -  LED Sequential Flash Light System - Type SFL 961
©TKH Airport Solutions 2023. All rights reserved.

35



F7

This menu sets the error level for lamp fail measurement. A
higher value can be used to stabilize the measurement in
noisy environments.

F8

The External synchronization function can be activated.

Use the  buttons to switch between “Inactive” and
“Active”.

F9

To store the selected new data press key ”E”.

To use the default values in the program press key ”5”.

To return to normal menu without storing changes press key
”C”.
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4    Installation

4.1    Unpacking the SFL 961

Unpack carefully and check that all parts are included. After unpacking the Controller must be stored indoors.

4.2    Before the Installation

Check the planned installation location. The floor must be stable and the SFL cubicle must be fastened to
the floor or, for the wall-mounted type, to the wall. The room must be ventilated and free air circulation from
under the cubicle is required. If this cannot be guaranteed a special door with air inlets must be ordered.

The SFL cubicles can be placed directly next to each other, and as all services can be performed from the
front, the SFL cubicle can be placed with the back directly against a wall.

4.3    SFL installation

• Remote connection for RS485 can be by means of terminals or RJ45 plugs

• Input power cable dimension must be a minimum of 2.5 mm²
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Installation Principle
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5    Commissioning

5.1    Preparation

Commissioning and adjustment normally have to be certified in a protocol.

Conditions for correct adjustment

• The SFL is wired for the correct supply voltage (2 x 230 VAC, note correct phases!).

• Remote control address is set to the correct value.

• The power lines are tested for acceptable isolation value and continuity.

• The remote control cable is connected.

Assembling:

• The Key switch is initially set in position ”OFF” (= AUS).

• Switch on the power.

• No blinking must occur in the display.

• Turn the Key switch to ”Manual” (local operation).

Setting and adjustments:

The following adjustment procedure is valid for SFLs supplied directly from work, where Default data are
activated.

The User and Factory menus can only be accessed by the use of a code. The codes will be listed in the
Factory Test protocol.

5.2    Control settings in each menu

User Mode

To enter the SFL into User Mode (from Normal menu 1):

1. Press >E<

2. Enter Code for User Mode.

Control the menus using  (arrow right) as follows:

Menu
No.

Menu Name Default
Value

Setting Comments

U1 RIL active active Set active if RIL is part of the system

U2 Frequency Lo Set to (1 flash/s) or Hi (2 flash/s)

U3 Heater Active Set to Active or inactive

U4 ISO Meas. 3 hours Time between ISO measurements

U5 ISO alarm 1 100K – 250K Set ISO alarm level 1

U6 ISO alarm 2 25K - 50K Set ISO alarm level 2
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U7 No. of lamps 10 Number of lamps in the AFL system

U8 Max. Step 3 Number of active steps to be set

U9 ADC (RIL) 1500 Minimum ADC value for 2 lamps (RIL
system)

U10 ADC (RIL) 2000 Maximum ADC value for 2 lamps (RIL
system)

U11 ADC (AFL) 1500 Minimum ADC value for 1 lamp (AFL
system)

U12 ADC (AFL) 2000 Maximum ADC value for 1 lamp (AFL
system)

U13 Circuit name Name of series circuit is set

U14 Uin 230 Uin calibration (Phase L1)

U15 Display Contrast 5 Set contrast of display

U16 Display Light 7 Set light intensity of display

U17 Time/date Factory setting is UTC

U18 Language English Select display language

U19 Store data Store new data by pressing >E<

Factory Mode

To enter he SFL into Factory Mode (from Normal menu 1):

1. Press >E<

2. Enter Code for Factory Mode.

Control the menus using  (arrow right) as follows:

Menu No. Menu Name Default Value Setting Comments

F1 Hour count Hour counter for 100 % step
reset by pressing >0<

F2 I-measure delay 7 ms Delay after zero-crossing

F3 User Password 5486

F4 RWY Circuit selector Inactive Is circuit selector installed?

F5 Lamp check Active

F6 Earth function Inactive

F7 Extern sync? Inactive A flash sequence can
be started with external
synchronization pulse

F8 Store Data Store new
data by
pressing >E<
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5.3    Step-by-step adjustments

5.3.1    Manual selection of intensity step

1. Turn the Key switch to ”Manual”

2. Switch on the SFL in step 1 by pressing ”1”. Other intensity steps may be selected in the same manner.
The SFL can be set for up to 3 active intensity steps. Step 4 is heating, only.

5.3.2    Adjustment of number of intensity steps

1. Turn the Key switch to ”Manual”. Then press ”E”.

2. Enter the code for User Menu. Then press ”E”.

3. Press  7 times to the display shows ”Max no. of steps”

4. Use the buttons 1 – 3 to select the number of active steps

5. Press  for a few seconds to get to the menu for ”Store data”. Then press ”E”.

5.3.3    Adjustment of alarm limits for lamp failure

1. Turn the Key switch to Manual

2. Go to Menu N3 and read the ADC value for the different lamps in step 1 and step 3. The value for
address 31 is for both TIL fixtures and therefore much higher than for the other lamps. Note the values
as TIL (lo / hi) and AFL (lo / hi). The AFL values is taken as an approximate value from the the different
fixtures.

3. Press ”E”

4. Enter the code for User Menu. Then press ”E”.

5. Press  8 times to see ”ADC, TIL lo” in the display

6. Use the buttons 0 – 9 to enter the desired value for alarm limit "lo", approximately half of the value
found in step 1 for TIL in menu N3. Then press ”E”.

7. Press 

8. Use the buttons 0 – 9 to enter the desired value for alarm limit "hi", approximately half of the value
found in step 3 for TIL in menu N3. Then press ”E”.

9. Press 

10. Use the buttons 0 – 9 to enter the desired value for alarm limit "lo", approximately half of the value
found in step 1 for AFL in menu N3. Then press ”E”.

11. Press 

12. Use the buttons 0 – 9 to enter the desired value for alarm limit "hi", approximately half of the value
found in step 3 for AFL in menu N3. Then press ”E”.

13. Press  for a few seconds to get to the menu for ”Store data”. Then press ”E”.

5.3.4    Adjustment of time / date

1. Turn the Key switch to ”Manual”. Then press ”E”.

2. Enter the code for User Menu. Then press ”E”.

3. Press  16 times to see ”Calibration of watch” in the display.

4. Press and the value for ”Hours” will start flashing.

5. Use the buttons 0 – 9 to enter the desired value for hour. Then press ”E”.

6. Press  and the value for ”Minutes” will start flashing.
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7. Use the buttons 0 – 9 to enter the desired value for minutes. Then press ”E”.

8. Press  and the value for ”Day” will start flashing.

9. Use the buttons 0 – 9 to enter the desired value for day. Then press ”E”.

10. Press  and the value for ”Month” will start flashing.

11. Use the buttons 0 – 9 to enter the desired value for month. Then press ”E”.

12. Press  and the value for ”Year” will start flashing.

13. Use the buttons 0 – 9 to enter the desired value for year (2 last digits). Then press ”E”.

14. Press  for a few seconds to get to the menu for ”Store data”. Then press ”E”.

5.3.5    How to change the language in the display

1. Turn the Key switch to ”Manual”. Then press ”E”.

2. Enter the code for User Menu. Then press ”E”.

3. Press  17 times to see ”Language” or “Sprache” in the display.

4. Press  and  buttons to select the desired language.

5. Press  for a few seconds to get to the menu for ”Store data”. Then press ”E”.

5.3.6    How to set up the name of the series circuit

The CCR Name (that is, the name of the series circuit) is constructed as follows:

XXXX Z1 Z2 Z3 Z4, where:

• XXXX can be selected from the following terms: SFL-AFL-RIL-SPEC!

• Each of the digits Z1, Z2, Z3 and Z4 can be selected from: 0-9, L, -, space

• If the option SPEC! is selected for XXXX each digit (altogether) can be given an
ASCII value (see ASCII Code: on page 43).

1. Turn the Key switch to ”Manual”. Then press ”E”.

2. Enter the code for User Menu. Then press ”E”.

3. Press  12 times to see ”SFL Name” in the display.

4. Press >E< 4 times until ” ^^^^” is shown in the display.

5. Press  buttons to choose the XXXX term. Then press ”E”.

6. Press  buttons to select the Z1 value. Then press ”E”.

7. Press  buttons to select the Z2 value. Then press ”E”.

8. Press  buttons to select the Z3 value. Then press ”E”.

9. Press  buttons to select the Z4 value. Then press ”E”.

10. Press  for a few seconds to get to the menu for ”Store data”. Then press ”E”.
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ASCII Code:
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5.3.7    Procedure for changing an SFL module

1. Turn the Key switch to ”Manual”.

2. Remove the SFL module from the cubicle.

3. Mount the Memory stick from the ”old” module in the ”new” module.

4. In the ”new” module set the remote control address using the associated DIP-switch. See the instruction
on the side of the module or simply copy the setting on the ”old” module.

5. Optionally, you can fill in the Log schema on the side of the module.

6. Set the Key switch on the ”new” module to ”AUS” (OFF)'.

7. Mount the ”new” module in the cubicle.

8. Check that the display seems to be working normally (no flashing).

9. The SFL module is switched on in step 1. If the module seems to be working, the other steps are
tested.

10. The Key switch can now be turned to the position ”Fern” (remote).
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6    Remote control

6.1    Standard RS485

The main board includes all hardware and software for direct communication with a remote control
system via RS485. The connection in the cubicle is as standard a set of terminals (-XX1) or a set of RJ45
connectors.

Description of the RS485 communication protocol:

19200 Baud, 8 bit, no parity, 1 stop bit.

SFL961 will only transmit after receiving a command or status inquiry.

Commands to SFL961:

1 2 3 4 5 6 7 8 9 10 11

Start ID-High ID-Low CMD Step RWY Mode Time CRC
high

CRC
low

End

@ 0..9 0..9 S,W 0..7 1..9 1..F 1..F 0..F 0..F *

Byte 1: Start character @

Byte 2 and 3: CCR node number, decimal figure 0 - 32.

Byte 4: Command = W. Status request = S

Byte 5: Step command, decimal figure 0 - 7

Byte 6: Circuit selector 1-4. Not in use!

Byte 7: Normal mode = 0. Service mode = 1. Not in use!

Byte 8: Normal = 0. Set internal watch to 12.00 = 1

Byte 9 and 10: CRC hexadecimal figure between 00 and FF

Byte 11: Stop character *

Back indications from SFL961:

1 2 3 4 5 6 7 8 9 10 11 12

Start ID-High ID-Low CMD Step RWY Err1 Err2 Sta Ana1 Ana2 Ana3

# 0 0 S,W 0..7 1..9 0..F 0..F 0..F 0..F 0..F 0..F

13 14 15 16 17 18 19 20 21 22 23 24

Ana1 Ana2 Ana3 Ana1 Ana2 Ana3 Ana1 Ana2 Ana3 CRC
High

CRC
low

End

0..F 0..F 0..F 0..F 0..F 0..F 0..F 0..F 0..F 0..F 0..F *
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Byte 1: Start character #

Byte 2 and 3: SFL node number, decimal figure 0 - 32

Byte 4: Answer to command = R. Answer to status request = S

Byte 5: Step indication, decimal figure 0 - 7

Byte 6: Circuit selector 1-4. Not in use!

Byte 7: Error status 1: sum (0-F) of Lamp1 = 1, Lamp2 = 2, Emin1 = 4, Emin2 = 8

Byte 8: Error status 2: sum (0-3) of Imin = 1, Imax = 2

Byte 9: Key switch position: Remote = 2, Off or local = 0

Byte 10-12: Iout analog decimal value 0 - 999

Byte 13-15: Lamp analog decimal value 0 - 999

Byte 16-18: Uout analog decimal value 0 - 999

Byte 19-21: ISO analog decimal value 0 - 999

Byte 22-23: CRC hexadecimal figure between 00 and FF

Byte 24: Stop character *

Command to CCR961 CRC calculation:

^ = Xor

crc = data,1(start character)

crc = crc ^ data,2

crc = crc ^ data,3

etc. (until all bytes are included)

crc value, in Hex, is converted to 2 bytes ASCII

Example:

ASCII: Decimal: Xor crc:

Start @ 64 64

ID high 0 48 64 ^ 48 = 112

ID low 9 57 112 ^ 57 = 73

Command W 87 73 ^ 87 = 30

Step 3 51 30 ^ 51 = 45

RWY 1 49 45 ^ 49 = 28

Mode 0 48 28 ^ 48 = 44

Time 0 48 44 ^ 48 = 28

28 decimals = 1C Hex

1 2 3 4 5 6 7 8 9 10 11

Start ID-High ID-Low CMD Step RWY Mode Time CRC high CRC low End

@ 0 9 W 3 1 0 0 1 C *
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Back indication examples:

Byte 7:

No failures = ASCII 0 = decimal 48

Lamp failure 1 = ASCII 1 = decimal 49

Lamp failure 2 = ASCII 2 = decimal 50

ISO failure 1 = ASCII 4 = decimal 52

ISO failure 2 = ASCII 8 = decimal 56

Lamp failure 1 and ISO failure 2 = 1+8 = decimal 57

Lamp failure 2 and ISO failure 2 = 2+8 =ASCII a = decimal 65

Byte 8:

No failures = ASCII 0 = decimal 48

I min failure = ASCII 1 = decimal 49

I max failure = ASCII 2 = decimal 50

Byte 9 (Key switch position)

Remote = ASCII 2 = decimal 50

Off or Local = ASCII 0 = decimal 48
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Connections on terminals –XX1 for RS485-based remote control communication with the protocol described
above.

In the lower part of the picture is shown that, upon request, the terminals –XX1 can be exchanged for two
RJ45 connector houses, mounted on the board 961.745.
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6.2    Redundant Profibus

When a Profibus communication interface to the remote control system is required, the SFL Module will have
a Redundant Profibus Board added internally, and this will then communicate with the SFL Main board in a
RS485 protocol.

The connection in the SFL cubicle is a set of terminals (-XX1).

Description of Profibus

The Profibus module can be used as a single or redundant interface to the Main Board via RS485. The
Module is constructed and based on two Siemens ASIC circuit LSPM2, which fulfils the Profibus format
according to IEC 61158.

Redundant use:

Port PB.0 Master Bit determines which channel (A or B) is controlling the CCR.

The detection of the Master bit is edge-triggered (edge-sensitive).

The channel with the latest change from 0 to 1 is the controlling channel. This is also the case if the Master
bit is 1 from both channels.

If the Master bit in both channels is permanently set to 1, and there is a failure on one channel, there is a risk
that the communication will fail, as no shift is detected in the Master bit.

Response time:

The data communication between Profibus board and main board is stroke-controlled. The Profibus module
will send data to the main board with fixed intervals of 200 ms and the main board will send data to the
Profibus module with fixed intervals of 300 ms.

The total time from data received from the Profibus until a response is placed in the buffer on the Profibus
module, which can be read via the Profibus, will vary from approx. 10 ms to approx. 510 ms.

(200  ms + 300 ms + 2 x 5 ms (µP program cycle).
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The individual functions are described in the following table and examples.
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Explanation of the Profibus protocol:

• Port PA and PB receives information from MASTER, while port PC and PD delivers the signals to
MASTER.

• Bit PA-7, Status req. can be set to 1, to enable a request of tx status or tx analog without sending a step
command at the same time.

• If Bit PB-4 is set to 1, the request is for analog values. Which analog value requested is set by means of
the Bits PB 5-6-7.

• Port PC and PD are shown on the previous page, both for tx status and for tx analog.

In case of tx status step indications, Warnings and Alarms are sent.

In case of tx analog values for Iout, Lamp Failure, Uout or Isolation resistance can be sent.

The actual analog value in question can be determined by means of the Bits PD 4-5-6. The analog value
is given as follows:

1. Iout, Lamp failure and Uout

Value is given only in PC:

Bit 7 6 5 4 3 2 1 0

Binary
value

128 64 32 16 8 4 2 1

Iout: Binary value / 10 = Iout (A)

Uout: Binary value / 100 = Uout (KV)

Lamp failure: Binary value = number of faulty lamps

2. ISO value (Resistance to ground).

Profibus Master sends the following data bit to CCR:

PA: 00000010 Step 2

PB: 01110001 master, tx analog value type 3 ~ ISO value

The analog value is given in kΩ by means of 3 digits: 2 significant digits + number of zeros

Port D

Bit No: 7 6 5 4 3 2 1 0

Value: Analog pointer 2048 1024 512 256

Port C

Bit No: 7 6 5 4 3 2 1 0

Value: 128 64 32 16 8 4 2 1

Example:

250K ~ 251: PD: xxxx0000 PC: 11111011

260K ~ 261: PD: xxxx0001 PC: 00000101

56K ~ 560: PD: xxxx0010 PC: 00110000

1.7M ~ 173: PD: xxxx0000 PC: 10101101
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Profibus data examples:

Step = 2 (normal)

Profibus Master will send the following data bit to CCR:

PA: 00000010 step 2

PB: 00000001 master, Status req.

Profibus module will send the following data bit to Master:

PA: 00000010 step 2

PD: 00100000 Remote

Step = 2 (Emin1 alarm, Emin2 alarm (Emin = ISO))

Profibus Master will send the following data bit to CCR:

PA: 00000010 step 2

PB: 00000001 master, Status req.

Step = 2 (Imin alarm)

Profibus Master will send the following data bit to CCR:

PA: 00000010 step 2

PB: 00000001 master, Status req.

Profibus module will send the following data bit to Master:

PC: 00000000

PD: 00101000 remote, Imin alarm

Step = 2 (Imax alarm)

Profibus Master will send the following data bit to CCR:

PA: 00000010 step 2

PB: 00000001 master, Status req.

Profibus module will send the following data bit to Master:

PC: 00000000

PD: 00110000 remote, Imax alarm

Analog values:

I-out:

Profibus Master will send the following data bit to CCR:

PA: 00000010 step 2

PB: 00010001 master, tx analog value type 0 (Iout)
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Profibus module will send the following data bit to Master:

PC: 00011001 25 ~ Iout 2.5A

PD: 10000000 analog value type 0 ~ Iout

Lamp failure:

Step = 2

Profibus Master will send flg. data bit to CCR:

PA: 00000010 step 2

PB: 00110001 master, tx analog value type 1 ~ lamp failure

Profibus module will send the following data bit to Master:

PC: 00000001 1 ~ lamp failure, one faulty lamp

PD: 10010000 analog value type 1 ~ lamp failure

U-out:

Step = 2

Profibus Master will send the following data bit to CCR:

PA: 00000010 step 2

PB: 01010001 master, tx analog value type 2 ~ Uout

Profibus module will send the following data bit to Master:

PC: 00110000 48 ~ Uout = 0.48KV

PD: 10100000 analog value type 2 ~ Uout

ISO value (E):

Step = 2

Profibus Master will send the following data bit to CCR:

PA: 00000010 step 2

PB: 01110001 master, tx analog value type 3 ~ ISO

The isolation value is given in kΩ by means of 3 digits: 2 significant digits + number of zeros (factor 10).

The value is displayed as a binary value on port C + the first 4 bits in port D.

Example 15 kΩ: 1 5 0 = 0000 1001 1001

Profibus module will send the following data bit to Master:

PC: 10010110 150

PD: 10110000 analog value type 3 ~ ISO
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Figure 5: Connection diagram for Profibus to the terminals –XX1

54
Installation Instructions  -  LED Sequential Flash Light System - Type SFL 961

©TKH Airport Solutions 2023. All rights reserved.



6.3    Parallel control

When a parallel interface is required, a separate parallel interface board is placed in the SFL cubicle, and
this board will communicate with the SFL main board via the RS485 serial bus.
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6.4    Ethernet IP-addressable

The IP solution is similar to the solution for Parallel control, by mounting a special box in the SFL cubicle that
will convert the IP communication to RS485 towards the SFL.

The Protocol and set-up for this solution can be obtained in a separate document.

Figure 6: Ethernet IP-addressable LAN-COM interface
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6.5    Dip-switch settings

There are dip switches on the Main Board and on the Profibus Board (only for Profibus solutions). The
drawing below shows the setting of the dip-switches, both on the Main Board and on the Profibus Board.

In solutions with a parallel remote control interface, the address on both Main Board and on the Parallel
Board is normally set to 1.
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7    Maintenance and troubleshooting

7.1    Safety instructions

Before any maintenacne work is done in the SFL cubicle, the power supply must be switched OFF.

If measurements have to be done with power on, the measurement must be via a measuring transformer.

Before any work is done on the series circuit:

• The key selector on the SFL must be set to “OFF”.

• The SFL front door must be clearly marked with a sign “Work is being done on the circuit”.

7.2    Preventive Maintenance

There is no requirement for maintenance to be done on the SFL, but the following recommendations could
improve both MTBF, lifetime of the equipment, as well as safety for maintenance personnel.

Every 2 years:

• Disconnect the power lines from the SFL and measure the insulation resistance level (Megger test).

Every 5 years:

• Clean the SFL inside with a vacuum cleaner (SFL CUBICLE IS POWERED OFF!)

• Do a visual check of all components for changes in color etc.

• Check all power connections using a thermal imaging camera.
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Company profile:

TKH Airport Solutions is an innovator in airfield ground lighting, offering a
complete range of LED AGL products. We build upon the know-how from
a long and successful tradition of pioneering developments in the AGL and
connectivity industry. Being part of the TKH Group, our company can build
on a history of more than 90 years in smart connectivity, energy distribution
and AGL.

More information:

TKH Airport Solutions
sales@tkh-airportsolutions.com
www.tkh-airportsolutions.com
+31 (0)53 57 414 56

Visiting address:

Elektrostraat 17
7483 PG Haaksbergen
The Netherlands


