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1) LIOL-B DATASHEET, ORDERING CODE, WEIGHT AND DIMENSIONS 
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2) OVERVIEW 
 
The beacons are pre-assembled in factory and can operate with their own power supply circuits. 
 
The necessary power feed the beacon is 1/10 of the power needed for the same beacon 
incandescent type. 
 
This manual has to be read and understood before doing maintenance on the system or doing the 
start-up. 
 
For the system functioning and first start-up, please refer to document F.A.T. included in the data 
book. 
 
Each lamp has a special breathing valve to prevent moisture presence. This device: 
- Equalizes pressures to protect housing enclosures and seals; 
- Prevent contamination to protect electronics; 
- Reduce condensation to protect against corrosion. 
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3) ICAO RULES GENERAL CONCEPTS, TYPE OF LAMPS 
Rules References: 
- ICAO (International Standards and Recommended Practices), Annex 14, Aerodromes, 

Volume I, Aerodrome Design and Operations, 6th July 2013; 
- ICAO Aerodrome Design Manual, Part 4, Visual AIDS, 4th edition 2004; 
- ICAO Airport Service Manual, Part 9, Airport Maintenance Practices 1984, par. 2.6 Light 

Maintenance Procedure. 
 

Aircraft Warning Light (AWL) beacons are designed in accordance with ICAO rules.  
These rules define: optical characteristics, number to be installed and allowed configurations of the 
lights. 

 
Please refer to the table below: 
 
 

1 2 3 4 5 6 7 

Light Type Colour 
Signal 
Type/ 

(flash rate) 

Peak intensity (cd) at given Background 
Luminance (b) Light 

Distribution 
Table Day (Above 

500cd/m2) 
Twilight  

(50-500cd/m2) 
Night  

(Below 50cd/m2) 

Low-intensity,  
Type A  

(fixed obstacle) 
Red Fixed N/A N/A 10 Table 6-2 

Low-intensity, 
 Type B  

(fixed obstacle) 
Red Fixed N/A N/A 32 Table 6-2 

Low-intensity, 
 Type C  

(mobile obstacle) 

Yellow/Blue 
(a) 

Flashing  
(60-90 fpm) N/A 40 40 Table 6-2 

Low-intensity,  
Type D 

(follow-me 
vehicle) 

Yellow Flashing  
(60-90 fpm) N/A 200 200 Table 6-2 

Medium-intensity, 
Type A  White Flashing  

(20-60 fpm) 20.000 20.000 2.000 Table 6-3 

Medium-intensity, 
Type B Red Flashing  

(20-60 fpm) N/A N/A 2.000 Table 6-3 

Medium-intensity, 
Type C Red Fixed N/A N/A 2.000 Table 6-3 

High-intensity, 
Type A White Flashing  

(40-60 fpm) 200.000 20.000 2.000 Table 6-3 

High-intensity, 
Type B White Flashing  

(40-60 fpm) 100.000 20.000 2.000 Table 6-3 

* Document extract from ICAO Annex 14, Aerodromes, Volume I, Table 6-1. “Characteristics of obstacle lights” * 
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ICAO defines three categories of lights: 
- Low Intensity; 
- Medium Intensity; 
- High Intensity. 

 
Differences between these categories are related to: luminous intensity, colours, steady burning or 
flashing mode and functioning during day and/or night. 
 
Combinations of lights are possible, for example Medium Intensity Light Type AB: white flashing during 
daytime and red flashing during night-time. 
 
When flashing lights are installed on a structure, they have to be synchronized.  
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4) LIOL-B BEACONS EMISSION TESTS 
Low Intensity Obstruction Lights (LIOL) type B (with 360° radial emission), have the following intensity: 

- Switch off during day time; 
- 32cd red steady burning during night-time. 

 
Reference code number: L810-LXS-AR (see datasheet page. 5) 
 
 
 

Night mode (red steady burning): 

 Minimum Maximum 

Measured Intensity (cd) 48 90 
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5)  SAFETY NOTICE 

 
 

DANGER - ELECTRICAL VOLTAGE 
 
The AWL system associated with the supplied equipment uses 230VAC (as option 24VDC) and 
170VDC voltage to supply the beacons. This voltage is present in the AWL panels and also inside the 
beacon. 
In addition some components installed inside the AWL panel contain capacitors that will retain their 
charge for several minutes after the main power has been switched off.  
 
To avoid risk of injury we recommend the following precautions: 

- Maintenance should only be undertaken by qualified, experienced personnel, familiar with 
the equipment involved; 

- After isolating the power supply wait at least 5 minutes before opening the panel.  This allows 
the capacitors to drain their charge; 

- Ensure the system is electrically isolated before attempting maintenance on cables. 
 
 

 
 

DANGER – HIGH BRIGHTNESS 
 
Do not look directly the light source (LED) during system functioning. Considering the high brightness 
of this source there is an high risk to be dazzled and/or to have temporary or permanent sight injury. 
If during maintenance it will be necessary to leave the light on, it will be mandatory to use adequate 
protection glasses, for the whole time. 

  



LUXSOLAR - AERONAUTICAL LIGHTING 
 
 

 
 

Page. 11 of 30 – rev 2.00 
COMBUSTION AND ENERGY SRL 

Via per Dolzago 21, 23848 – Oggiono (LC) – Italy – Ph. +39 0341.260926 – E-mail: info@luxsolar.com / 
info@ce2k.com - Web: www.luxsolar.com / www.ce2k.com 

LXS and LUXSOLAR are trademarks of Combustion and Energy Srl 

6) TYPICAL GENERAL LAYOUT AND SYSTEM DESCRIPTION 

 
LIOL-B AWL system is used when the structure is higher or equal than 45m. 
Lights are installed on the top of the MARKED structure and composed by the following material: 
 
At base structure: 

- Nr.01 Base AWL Panel; 
- Nr.01 Twilight Sensor. 

 
At top level: 

- Nr.01 or 03 or 04 LIOL-B beacons (quantity depends on the shape and diameter of the 
structure). 

 
In the next pages it is shown the typical interconnection diagram of the system. For further details 
please refer to the dedicated electrical drawing. 
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7)  FIXING DETAILS 
Each beacon can be fixed to the structure in different ways, see details below: 
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8) AWL SYSTEM OPERATIONS 
The AWL system is designed to work only during night-time. During normal operation LIOL-B beacons 
are steady burning, according to the light condition. It feeded with 230VAC 50/60Hz voltage, 1 
phase + neutral (or 24Vdc as option). The voltage has to be sinusoidal (in VAC version only) so no 
square UPS input voltage nor diesel generator type is allowed. 

 
There are Nr.02 functional modes of the system. 

- Day mode: LIOL-B beacons are switched OFF;  
- Night mode: LIOL-B beacons are light on steady burning mode. 

 
Switch between day and night mode automatically is made by the system, through the twilight 
sensor. This devices, that detects the light difference between day and night has to be installed in a 
safe area, where artificial light is not present (to avoid false reading). During tests phase or 
commissioning it is possible to “force” the mode condition by covering or light up the sensor; It has 
an hysteresis of about 1 minute on the reading, so the change over is not immediate. 

 
For the start-up please refer to the step-by-step instruction included in the FAT document  
 
Each LIOL-B beacon is feeded through Nr.01 current sensor, code 323-LXS-134 (CS components in the 
drawings), used check the lamp status. For further details please refer to Section 9. 
 
Once the system has been switched on and tested, it works automatically through the twilight 
sensor, so manually change the status mode is not necessary. 

 
A system with multiple lights can be controlled in this way on the AWL Control Panel are installed fault 
status lamps (one for each beacon of fault beacon level), while inside the panel are installed fault 
signal contacts (one for each beacon). 
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9)  FAULT DETECTION, ELECTRONIC BOARDS DETAILS AND SETTING 
Each LIOL-B beacon is power supplied with Nr.01 current sensor, code 323-LXS-134 (CS components 
in the drawings). These sensors check the lamp status by reading its current value. 

 
LIOL beacon has Nr.05 trimmer and the correct configuration is the following: 

 
- For all CS-1/2: 
- Undercurrent No Memory 
- I value: 20% 
- Hysteresis: 7,5% 
- Ti: 4s 
- Tt: 3s 

 
The current sensor checks continuously the beacon status and in case of fault it automatically 
switches on the fault signalling lamps and the fault contact. 
Once the system detects fault condition it is possible to understand visually which is the electronic 
board in this condition. On the bottom right side of the boards are installed Nr.02 status LEDs. Un refer 
to the power supply circuit so during the night it has to be on and fixed. Instead R refers to the output 
so in this case we have two conditions: 

- Normal operation: it is on and fixed; 
- Faulty operation: it is off while Un is on. 

 
Once the fault condition is detected please contact our technical office by phone or email for 
further assistance. 
 
Electronic board PSU regulatory compliance 
 
The LED DRIVER PSU, is designed to allow the Warning Beacons to comply with ICAO rules, and FAA, 
EASA specifications. 

Combustion and Energy Srl, as manufacturer of AWL beacons, and relevant Driver Circuits declares 
to operate in accordance with EN-ISO-9001: 2000 (cert nr. IQ-1200-15), and 89/392/CEE, 91/368/CEE, 
93/44/CEE, 93/68/CEE directives. 

Combustion and Energy Srl, as manufacturer of AWL beacons, and relevant Driver Circuits inform 
that the above part of devices can not be in service before that the full device, on which it will be 
incorporated, as to be declared in conformity to the rules 89/392/CEE.  
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10)   MAINTENANCE 
AWL beacons maintenance has to be done in accordance with ICAO rules: 

 
Airport Service Manual 

Part 9  
Airport Maintenance Practices 

1984 
 par.2.6 Light Maintenance Procedure 

 
Maintenance procedure can be resumed as follow: 
 

1) AWL beacons cleaning intervention: 
Dust and sand brought by wind to the beacons, often reduce the intensity of the light so 
they have to be removed. The same thing has to be done for water left on the glass by bugs. 
For this reason every two months it is necessary to clean the Beacons protection, with water 
and suitable fluids.  
Pay attention!!!  
Do not use corrosive or oily products.  
If there will be meteorological phenomenon with dust, the beacons cleaning is required. 

 
2) Damaged beacon replacement  

As soon as the broken beacon is detected, replace it immediately with a new one. Do not 
try to repair it on quote; test and repair the beacons only in laboratory. 

 
3) Periodic check 

Climatic conditions, lens degrade and the reduction of the intensity emitted from light 
source are the causes of possible reduction of the intensity of AWL beacons. 
ICAO rules provide that if the light intensity is reduced under the 50% of the specified value, it 
is necessary the replacement of the beacon. 
By the way it is strongly prompted to replace the beacon if the light intensity is less than 70%. 
A simple light sensor, used overnight, can indicate the light intensity value, that has to be 
compared with the ICAO one. 

 
The optimum working period of AWL beacons (LED type) can be define in 5 years before beacons 
replacement. 
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MAINTENANCE MODULE 
 
Please send us this report every six months, starting from bill of materials date, at Luxsolar by fax nr. 
+39 0341 577747. 
Others way of sending will not be considered. The compilation of this module is necessary for the 
warranty. 
 
 
Date of document:  …./…./…….. 
 
Person in charge: …………………………… 
 
Company:  ……………...……………. 
 
Report number: …………...………………. 
 
 

Device 
State of functioning and preservation 

Notes 
Very good Good Damaged 

 
LIOL-B LED 
beacons 

 

    
 

 
Control panels 

 
    

 
Internal wiring 

 
    

Twilight sensor     
 

 
Interconnection 

cables 
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11)   TROUBLESHOOTING 
Very important! Some of the tests below have to be done with live system. For this reason they should 
only be undertaken by qualified, experienced personnel, familiar with the equipment involved. 
 

Preliminary tests to be done without power supply: 
- Verify the interconnection cables installation (correct pins, bolts tighten etc.); 
- Verify that all green connectors on all electrical devices inside the panel are fixed correctly to 

the related electronic boards; 
- Verify that all the fuses integrity; 
- Verify that all the automatic switches are in ON position; 
- Verify that the system receive 230Vac power supply (or 24Vdc as option); 
- Verify if black burnt mark are present on electrical components. 

 
Please find here below some fault conditions, with dedicated solution. All the operations that require 
replacement of components have to be done without power supply. 

 
- Fault = all LIOL-B beacons are off 

Probable causes = there is no electrical power supply to the system, automatic switches into 
off position, main switch into 0 position, fused terminals open 
Solutions = give power supply to the system, turn automatic switches into on position, turn main 
switch into 1 position, close fused terminals 

 
- Fault = one LIOL-B beacon is in fault condition 

Probable causes = there is no electrical power supply to the lamp, one or more electronic 
board are in fault, damaged LEDs inside the beacon, wrong interconnection 
Solutions = give power supply to the lamp, replace the electronic board, replace the beacon, 
change the interconnection 
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12)   LIOL-B TESTS: ICAO CERTIFICATION, IP65 TEST, CLIMATIC TEST REPORT 

ICAO CERTIFICATION 
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IP65 TEST REPORT 
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CLIMATIC TEST REPORT
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13)   WARRANTY 

 
LUXSOLAR Warranty, Obstruction Lighting 

 
Combustion and Energy SRL – “Luxsolar” warrants the purchaser and the final user of AWL LED beacons 
”Luxsolar” that at the moment of their purchase the products were exempt of shortages and 
conform with ICAO Annex 14 requirements. 
 
3 years warranty for materials and labor 
For a period of five years from the purchase date, “Luxsolar”, at its unchallengeable opinion, provides 
to repair or replace lacking product, directly or through other companies and people. Warranty is 
applicable only in case of factory default or assembly default. 
 
3 years warranty for light degradation 
For a period of five years from installation date, “Luxsolar” at its unchallengeable opinion, provides to 
repair or replace (directly or through other companies and people) the product having a light 
intensity 7% lower than the intensity required according to ICAO Annex 14 June 2004 rules . 
 
Warranty does not cover:  (1) Advice or information complementary given by “Luxsolar”,  (2) 
assembly and disassembly of products,  (3) Fault or lacks caused by accidents, modifications, wrong 
use, environment temperature >55°C, voltage value higher than the indicated one, wrong 
maintenance, abuse, wrong installation and wrong storage. 
 

Warranty conditions: (1) The user has to communicate and detail the shortage or the reduction of 
light intensity before the end of the warranty period; (2) Ship the product with a copy of the purchase 
order and the name of the original purchaser; (3) The user has to pre-pay all shipping costs (including 
insurance), from plant to Luxsolar and from Luxsolar to plant for repaired and/or replaced parts; (4) 
Luxsolar is authorized to detain repaired/replaced parts; (5) every six months, starting bill of material ‘s 
date, User has to send the maintenance module -entirely compiled- to Luxsolar service center, 
exclusively by FAX (no. +39-0341-577747). If this module will not be sent, warranty will not be applied to 
repair/replacement. 
 
Warranty limitations: this warranty will not cover other suppliers’ products. All the replaced/repaired 
products will be covered by warranty only for the remaining warranty period. The replaced products 
will not be necessarily identical to original ones, though having the same functionality. Repairs, 
replacements or compensations are the only remedies agreed by this warranty. 
 “Luxsolar” declines any other kind of warranty, included, without limitations, the implicit warranty of 
commercial use and suitability for other uses. 
 
Damage limitations: Under no circumstances “LUXSOLAR” will be liable for incidental or accidental 
damages and loss of profits or savings - suffered by purchaser or third part - that may be caused by its 
products or by failure of its products. This limitation will be effective even if damage and loss have 
been caused by “Luxsolar” or its representative’s negligence and even if “Luxsolar” is informed about 
the possibility of such damages and losses. This limitation of liability may not apply to damages 
relating to personal injury or death in jurisdictions where such damages may not be disclaimed as a 
matter of law.  
To obtain warranty service, user has to ask (by fax +39-0341-577747) and obtain the authorization 
return number of material (ARM) from Luxsolar Service Centre. 


