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Guarantee 

This equipment is guaranteed against defects in materials and workmanship. 

We will repair or replace products which prove to be defective during the 

guarantee period as detailed on your invoice, provided they are returned to us 

prepaid. The guarantee will not apply to: 

 Equipment which has been modified or altered in any way without the 

written permission of Campbell Scientific  

 Batteries  

 Any product which has been subjected to misuse, neglect, acts of God or 

damage in transit. 

Campbell Scientific will return guaranteed equipment by surface carrier 

prepaid. Campbell Scientific will not reimburse the claimant for costs incurred 

in removing and/or reinstalling equipment. This guarantee and the Company’s 

obligation thereunder is in lieu of all other guarantees, expressed or implied, 

including those of suitability and fitness for a particular purpose. Campbell 

Scientific is not liable for consequential damage. 

Please inform us before returning equipment and obtain a Repair Reference 

Number whether the repair is under guarantee or not. Please state the faults as 

clearly as possible, and if the product is out of the guarantee period it should 

be accompanied by a purchase order.  Quotations for repairs can be given on 

request. It is the policy of Campbell Scientific to protect the health of its 

employees and provide a safe working environment, in support of this policy a 

“Declaration of Hazardous Material and Decontamination” form will be 

issued for completion. 

When returning equipment, the Repair Reference Number must be clearly 

marked on the outside of the package. Complete the “Declaration of 

Hazardous Material and Decontamination” form and ensure a completed copy 

is returned with your goods. Please note your Repair may not be processed if 

you do not include a copy of this form and Campbell Scientific Ltd reserves 

the right to return goods at the customers’ expense. 

Note that goods sent air freight are subject to Customs clearance fees which 

Campbell Scientific will charge to customers. In many cases, these charges are 

greater than the cost of the repair. 

 

 
 

 
Campbell Scientific Ltd, 

80 Hathern Road,  

Shepshed, Loughborough, LE12 9GX, UK 

Tel: +44 (0) 1509 601141 

Fax: +44 (0) 1509 601091 

Email: support@campbellsci.co.uk 

www.campbellsci.co.uk 





PLEASE READ FIRST 
About this manual 

Some useful conversion factors: 

Area:   1 in2 (square inch) = 645 mm2 
 
Length:    1 in. (inch) = 25.4 mm 
                  1 ft (foot) = 304.8 mm 
                  1 yard = 0.914 m 
                  1 mile = 1.609 km 
 
 

 

Mass:    1 oz. (ounce) = 28.35 g 
 1 lb (pound weight) = 0.454 kg 
 
Pressure: 1 psi (lb/in2) = 68.95 mb 
 
Volume: 1 UK pint = 568.3 ml 
 1 UK gallon = 4.546 litres 
 1 US gallon = 3.785 litres 

 

Recycling information 
At the end of this product’s life it should not be put in commercial or domestic refuse 
but sent for recycling.  Any batteries contained within the product or used during the 
products life should be removed from the product and also be sent to an appropriate 
recycling facility. 

 
Campbell Scientific Ltd can advise on the recycling of the equipment and in some cases 
arrange collection and the correct disposal of it, although charges may apply for some 
items or territories. 

 
                    For further advice or support, please contact Campbell Scientific Ltd, or your local agent. 
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Tel: +44 (0) 1509 601141    Fax: +44 (0) 1509 601091  

Email: support@campbellsci.co.uk 
www.campbellsci.co.uk 





Precautions 
DANGER — MANY HAZARDS ARE ASSOCIATED WITH INSTALLING, USING, MAINTAINING, AND WORKING ON 
OR AROUND TRIPODS, TOWERS, AND ANY ATTACHMENTS TO TRIPODS AND TOWERS SUCH AS SENSORS, 
CROSSARMS, ENCLOSURES, ANTENNAS, ETC.  FAILURE TO PROPERLY AND COMPLETELY ASSEMBLE, 
INSTALL, OPERATE, USE, AND MAINTAIN TRIPODS, TOWERS, AND ATTACHMENTS, AND FAILURE TO HEED 
WARNINGS, INCREASES THE RISK OF DEATH, ACCIDENT, SERIOUS INJURY, PROPERTY DAMAGE, AND 
PRODUCT FAILURE.  TAKE ALL REASONABLE PRECAUTIONS TO AVOID THESE HAZARDS.  CHECK WITH YOUR 
ORGANIZATION'S SAFETY COORDINATOR (OR POLICY) FOR PROCEDURES AND REQUIRED PROTECTIVE 
EQUIPMENT PRIOR TO PERFORMING ANY WORK. 

Use tripods, towers, and attachments to tripods and towers only for purposes for which they are designed.  Do not 
exceed design limits.  Be familiar and comply with all instructions provided in product manuals.  Manuals are 
available at www.campbellsci.eu or by telephoning +44(0) 1509 828 888 (UK).  You are responsible for conformance 
with governing codes and regulations, including safety regulations, and the integrity and location of structures or land 
to which towers, tripods, and any attachments are attached.  Installation sites should be evaluated and approved by a 
qualified engineer.  If questions or concerns arise regarding installation, use, or maintenance of tripods, towers, 
attachments, or electrical connections, consult with a licensed and qualified engineer or electrician. 

General 
• Prior to performing site or installation work, obtain required approvals and permits. Comply with all 

governing structure-height regulations, such as those of the FAA in the USA. 
• Use only qualified personnel for installation, use, and maintenance of tripods and towers, and any 

attachments to tripods and towers.  The use of licensed and qualified contractors is highly recommended. 
• Read all applicable instructions carefully and understand procedures thoroughly before beginning work. 
• Wear a hardhat and eye protection, and take other appropriate safety precautions while working on or 

around tripods and towers. 
• Do not climb tripods or towers at any time, and prohibit climbing by other persons. Take reasonable 

precautions to secure tripod and tower sites from trespassers. 
• Use only manufacturer recommended parts, materials, and tools. 

Utility and Electrical 
• You can be killed or sustain serious bodily injury if the tripod, tower, or attachments you are installing, 

constructing, using, or maintaining, or a tool, stake, or anchor, come in contact with overhead or 
underground utility lines. 

• Maintain a distance of at least one-and-one-half times structure height, or 20 feet, or the distance 
required by applicable law, whichever is greater, between overhead utility lines and the structure (tripod, 
tower, attachments, or tools). 

• Prior to performing site or installation work, inform all utility companies and have all underground utilities 
marked. 

• Comply with all electrical codes.  Electrical equipment and related grounding devices should be installed 
by a licensed and qualified electrician. 

Elevated Work and Weather 
• Exercise extreme caution when performing elevated work. 
• Use appropriate equipment and safety practices. 
• During installation and maintenance, keep tower and tripod sites clear of un-trained or non-essential 

personnel.  Take precautions to prevent elevated tools and objects from dropping. 
• Do not perform any work in inclement weather, including wind, rain, snow, lightning, etc. 

Maintenance 
• Periodically (at least yearly) check for wear and damage, including corrosion, stress cracks, frayed cables, 

loose cable clamps, cable tightness, etc. and take necessary corrective actions. 
• Periodically (at least yearly) check electrical ground connections. 

 

WHILE EVERY ATTEMPT IS MADE TO EMBODY THE HIGHEST DEGREE OF SAFETY IN ALL CAMPBELL 
SCIENTIFIC PRODUCTS, THE CUSTOMER ASSUMES ALL RISK FROM ANY INJURY RESULTING FROM IMPROPER 
INSTALLATION, USE, OR MAINTENANCE OF TRIPODS, TOWERS, OR ATTACHMENTS TO TRIPODS AND TOWERS 
SUCH AS SENSORS, CROSSARMS, ENCLOSURES, ANTENNAS, ETC. 
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IRVR Controller 

1.  Introduction 
This User Guide should be read in conjunction with the User guides for whatever 

sensors are used in the system. 

1.1  Safety 

This manual provides important safety considerations for the installation, 

operation and maintenance of the IRVR Controller. These safety considerations are 

classified into three levels: 

 

Warnings alert the installer or user to serious hazards. 

Ignoring these warnings could result in injury or death 

and/or irrevocable damage to the sensor unit. 

 
 

Cautions warn of potential hazards. Ignoring these cautions 
could result in the sensor being damaged and data being lost. 

 

Notes highlight useful information in the installation, use and 

maintenance of this product. These should be followed carefully in 

order to gain the maximum benefit from the use of this product. 

 

Ensure that the correct voltage supply is provided to the IRVR 
controller. 

 

1.2  Associated documents 

In addition, note that the IRVR controller is designed to comply with ICAO 9328 

“Manual of Runway Visual Range Observing and Reporting Practices”. 

WARNING 

CAUTION 

NOTE 

CAUTION 
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2.  Overview 

 
 

 
 
 
 

2.1  Introduction 

 
The Campbell Scientific IRVR controller provides the core of a system for 

automated assessment of Instrument Runway Visual Range (IRVR). It can control 

systems for smaller airports up to a full three sensor location system for CAT III 

operation. 

The IRVR controller can poll sensors at between one and three sensor locations. 

These locations equate to touch-down, mid-point and stop-end of the runway, 

depending on its current operating direction. Sensors operate on an RS-485 

network. 

The IRVR controller, which is 19” rack mountable or can be positioned on a 

desktop, also accepts input from the runway lighting system to provide the runway 

light intensity (RLI) and the operational direction of the runway (RD). Using a 

combination of visibility and background luminance sensors in conjunction with 

the RLI and RD, RVR can be calculated for each deployed runway location in 

accordance with ICAO standards. 

2.2  IRVR system description 

The IRVR controller is used as part of an IRVR System. This functions as follows: 

The IRVR controller can host one to three sensor locations each with up to one 

visibility/present weather sensor and background luminance sensor. There has to be 

at least one background luminance sensor. IRVR can be calculated for up to three 

visibility sensors. The RVR value is calculated by the IRVR controller from the 

Meteorological Optical Range (MOR) from each visibility sensor, the background 

luminance value from an associated background luminance sensor and the runway 

light settings usually passed to the IRVR controller via contact free relays.  

The runway light intensity used is taken from standard settings, namely 0, 3, 10, 30 

and 100% and the nominal lamp intensity. This is then corrected by a derating 

factor to allow for lamp ageing and possible contamination of the lenses. This is 

usually provided by the airport and agreed with the local authorities.   

The simplest system would be a single visibility sensor and a single background 

luminance sensor. This would be appropriate to a CATI system for a runway only 

used in RVR conditions in one direction. The visibility sensor would be placed at 

the touchdown zone (TDZ). 

Figure 2-1.  IRVR controller 
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The other extreme would be a system for a CATIII runway. This would need 3 

visibility sensors at touchdown (TDZ), midpoint (MID) and end (END). Since the 

TDZ and END points will change if the runway direction changes the IRVR 

controller can use information on the runway in use, typically provided via contact 

free relays, to change the visibility sensor used to calculate IRVR for the TDZ 

point in use.  

If one of the visibility sensors is configured as a present weather (PW) sensor then 

present weather data can be collected and passed on to any host system. If the PW 

sensor has a temperature and relative humidity sensor attached then those 

parameters can be passed too. 

Background luminance sensors can be used in a variety of ways. They can be set 

up viewing along the runway or pointing north (northern hemisphere) or south 

(southern hemisphere). Each visibility sensor can be allocated a luminance sensor 

to be used for its IRVR calculation. It is possible to allocate an alternative 

luminance sensor to be used if the main one fails. Similarly it is possible to allocate 

a different luminance sensor to be used if the runway direction changes. In this way 

the IRVR system can be adapted for a huge range of requirements and local 

practices. 

 

Figure 2-2  IRVR system with two visibility sensors and 
two background luminance sensors 

2.3  IRVR system processing 

The IRVR controller algorithms use Allard’s law below to calculate RVR from 

runway light intensity, MOR and illuminance threshold (ET) which is itself 

calculated from background luminance (BL). 

ET = Ie
-(3xRVR/MOR)

/RVR
2
 

Since this cannot be solved directly the calculation follows the iterative process 

defined in ICAO 9837 App A-4. 
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Values of MOR and BL used are averages of 60 measurements. 

The illuminance threshold, ET, used in Allard’s law is calculated from BL 

according to the following equation from ICAO 9328 6.6.6. 

log(ET) = 0.57 log(B) + 0.05(log(B))
2
 – 6.66 

The runway light intensity used is taken from standard settings, namely 0, 1, 3, 10, 

30 and 100% and the nominal lamp intensity. This is then corrected by a derating 

factor to allow for lamp ageing and possible contamination of the lenses. This is 

usually provided by the airport and agreed with the local authorities.  

ICAO documents do not allow the use of lights set to 3% or less of the maximum 

available on the runway for IRVR calculation. If the runway lights are set to 3% or 

less the IRVR controller will either report a ‘Lamps’ fault (see Fig. 5.6) or report 

MOR. It will only report MOR if the background luminance in use is above         

50 cd/m
2
. 

If the value of IRVR has increased since the previous minute displayed value then 

a ‘+’ is displayed in front of the value, if it is decreasing then a ‘-‘ is shown after 

the value and if there is no change there is a ‘=’ shown. If the IRVR value is 

greater than 2000 m at a sensor site then the display will show ‘ABV 2000’ and if 

it is less than 50 m it will show ‘BLW 50’. 

The IRVR controller can be configured to apply a ‘hysteresis’ in the RVR value for 

local displays. This follows the requirements of the UK CAA defined in CAP670, 

NAV.01. 

The IRVR controller also calculates 10 minute mean values. These are required for 

METAR coding. The values calculated allow for a ‘marked discontinuity’ as 

required by ICAO Annex 3 APP 3-9.  

3.  Specifications 
The IRVR controller maintains a log file of IRVR data for at least 30 days which is 

stored internally and can be easily downloaded into a SC115 flash memory drive. 

3.1  Mechanical specifications 
 

The IRVR Controller is 2U 19” rack mountable. 

3.2  Power requirements 

100-240V AC, 15W 50-60 Hz 

 

Ensure that the correct voltage supply is provided to the IRVR 
controller. 

 

CAUTION 
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3.3  Communications specifications 

 
Three RS485 inputs for sensor locations, 38400 Bd 

RS232 input for Wharton clock, 115200 Bd 

Voltage free relay inputs for Runway Light Intensity and Runway Direction 

Ethernet connection for displays and data messages 

USB service port 115200 Bd native, auto-bauds  

RS485 serial output for data messages Baud Selectable at point of configuration as 

115200 Bd, 38400 (default) or 9600 

Port for Campbell Scientific SC115 flash memory drive. 

 

3.4  Compatible sensors 

 
Visibility/PW Sensors CS120A, CS125, PWS100 

Background Luminance Sensor CS140 

 

3.5  Timing 

 

The IRVR controller has an internal clock accurate to +/ 3 minutes per year. It 

can also take time information via an Ethernet NTP source and has an input for a 

standard `Wharton’ clock. Date and time can be set to UTC or local time. 

 

4.  Installation 

 

4.1  Mounting the IRVR controller 

 
The IRVR controller is either mounted in a 19” rack or can be simply laid on a flat 

surface. 

 

4.2  Back panel connections 

 
The connectors on the back panel are shown in Figure 4-1.  

 

The RS485 sensor inputs have an internal 120 ohm termination 

resistor. Do not add an extra termination resistor at the IRVR 

controller (although one may be required at the sensor site if it is far 

from the IRVR controller). 

NOTE 
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Figure 4-1.  IRVR connectors on back panel 

4.3  Sensor  configuration 

Sensors connected to the IRVR controller should be configured as follows. Refer 

to the relevant sensor Instruction Manual: 

CS120A 

Message 2, Full Format (default message).  

Polling  

Averaging 1 minute (default).  

Baud rate 38400 bd (default) 

Units metres 

May be configured for automatic dirty window correction if required. 

CS125 

Message 8, METAR Present Weather Full Format (not the default message) 

Polling  

Averaging 1 minute (default).  

Baud rate 38400 bd (default) 

Units metres 

May be configured for automatic dirty window correction if required. 

CS140 

Message 2, Full Format (default message) 

Polling  

Averaging 1 minute (default).  

Baud rate 38400 bd (default) 

Units cd/m
2
 

May be configured for automatic dirty window correction if required. 

PWS100 

The PWS100 should be set with the following sequence of fields as message 0 - 20 

21 22 24 25 30 40 41 153 156 157 159. 

Polling  

Baud rate 38400 bd (not default) 
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The IRVR controller supports CRC checking and all sensors can be configured to 

carry out CRC checking on received commands. 

5.  Operation 
 

5.1  Front panel 

 

5.1.1  Sensor maintenance 

The IRVR controller has a key switch which enables three maintenance switches, 

see Figure 4-2. These disable the RS485 connection to the appropriate sensor site 

and cause relevant data to be blanked on the display(s).  

 

The maintenance switch for each site takes all the sensors at that site 

out of action. If another site is relying on a luminance sensor at that 

site then that site will show as ‘ERROR’ on the IRVR display. 

 
 

 

 

 

 

 

Figure 4-2.  IRVR front panel indicators and controls 

5.2  Displays 

 

5.2.1  Display outputs 

 
The IRVR controller presents information in a number of distinct ways. Firstly it 

can serve a display over Ethernet or provide data to drive a locally hosted screen 

such as Campbell Scientific supplied local PC based displays. The screens are 

designed to be high contrast providing feedback on the current RVR value for each 

deployed sensor location, including trend. The current airport/airfield designator is 

clearly displayed, as are the current operational runway direction and the runway 

light intensity. If any fault or error condition is in effect then this will be displayed 

clearly. If any sensor site is in maintenance mode then this is also indicated on the 

displays.  

NOTE                 
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5.2.2  Display screens 

 
The display screen shown in Figure 5-1 is the normal display format. 

 

 
 

Figure 5-1.  IRVR normal display format 

If the IRVR values are above 2000 m or below 50 m then the display will show 

`ABV 2000’ or `BLW 50’ as shown in Fig. 5-2 below. 

 

 
 

 Figure 5-2.  IRVR values above 2000 m or below 50 m 
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If one or more sensor sites is in maintenance mode (see Section 5.1.1) then the 

IRVR value for that site is replaced with the text ‘MAINT’ as shown in Figure 5-3. 

 

 

Figure 5-3.  IRVR display with TDZ site in maintenance mode 

The amber “spanner” icon indicates that a sensor is in a warning 

state but still giving valid data. 

An error condition will also blank the display of data for that site. Figure 5-4 shows 

this with a fault at the ‘END’ position 

 

Figure 5-4.  IRVR display with a fault condition at the END site 

NOTE 
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The red “spanner” icon indicates that one of the sensors is in a fault 

condition. This icon will also be present if a sensor is in a fault 

condition but is not in use, for example a spare background 

luminance sensor. 

Figure 5-5 shows all the sites blanked because of a failure of valid light setting 

information. 

 
 

Figure 5-5.  IRVR display with a runway lights or runway in use fault 

If the runway lights are set to 0 or 3% luminance and background is less than or if 

the calculated IRVR is less than 50 m then displayed data is replaced by the 

warning `Lamps too Low’ as shown in Figure 5-6. 

 

Figure 5-6.  IRVR `Lamps too Low’ warning 

NOTE 
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5.3  Serial output 
  

The IRVR controller can also output message strings via RS485 serial or via an IP 

port for integration into other systems. A choice of messages are available and 

reflect the same fault and maintenance conditions as displayed on screen. 

This includes both 1 minute values and trends, and 10 minute marked discontinuity 

values.  

5.4  Archive 

All data is archived within the IRVR controller for a minimum of 30 days and in 

the event of any incident can be retrieved from the unit using a SC115 CS I/O-to-

USB Flash Memory Drive. 

Table 5-1.  Archive message parameters  

Parameter Meaning 

"TIMESTAMP" Date/time 

"RECORD" Archive record number 

"Airfield_ID" ICAO aerodrome index 

"Active_Runway_ID" Runway in use 

"Active_RLI" Runway light setting in use 

"TDZ_1m" 1 minute IRVR value from TDZ 

"TDZ_10m" 10 minute average IRVR value from TDZ 

"TDZ_Trend_METAR" Trend for METAR coding from TDZ 

"TDZ_Trend_DISPLAY" Trend for display from TDZ 

"TDZ_LOCATION_Used" Sensor location used for TDZ  

"TDZ_BL_Used" Location of BL sensor used for TDZ IRVR calculation 

"TDZ_Fault_Level" Fault condition at TDZ* 

"MID_1m" 1 minute IRVR value from MID 

"MID_10m" 10 minute average IRVR value from MID 

"MID_Trend_METAR" Trend for METAR coding from MID 

"MID_Trend_DISPLAY" Trend for display from MID 

"MID_LOCATION_Used" Sensor location used for MID 

"MID_BL_Used" Location of BL sensor used for MID IRVR calculation 

"MID_Fault_Level" Fault condition at MID* 

"END_1m" 1 minute IRVR value from END 

"END_10m" 10 minute average IRVR value from END 

"END_Trend_METAR" Trend for METAR coding from END 

"END_Trend_DISPLAY" Trend for display from END 

"END_LOCATION_Used" Sensor location used for END 

"END_BL_Used" Location of BL sensor used for END IRVR calculation 

"END_Fault_Level" Fault condition at END* 

"Visibility_1m" 1 minute average visibility from the configured site 

"AirTemp_DegC_1m" 1 minute average temperature from present weather 

sensor (if used) 

"RH_1m" 1 minute average relative humidity from present weather 

sensor (if used) 

"PW_SYNOP_Code_1m" SYNOP PW code from present weather sensor (if used) 

updated every minute 

"Initialising" “1” indicates system is initialising 
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* 

No fault = 0 

Maintenance = 1 

Lamps too low = 2 

Fault = 3 

Maintenance and Fault = 4 

To extract data from the IRVR controller use the following steps: 

Insert the SC115 into the connection at the rear of the IRVR controller, refer to  

Fig 5-7. 

The SC115 LED will flash. When the LED has stopped flashing it can be removed. 

This may take a few minutes. 

The SC115 will then hold the last 30 days archive data which can be downloaded 

onto a PC via its USB connector. 

If the SC115 is removed before the LED has stopped flashing 
retrieved data may be corrupted. 

Stored data is in CSV format. 

For more information on the SC115 refer to the SC115 Instruction manual. 

5.5  Connections 

 

5.5.1  Rear panel connections 

 
Figure 5-7 shows the function of the rear panel connections. 

 

 

Figure 5-7.  IRVR connectors on back panel 

CAUTION 
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5.5.2  Wiring tables 

Sensors 

 
Table 5-2.  RS485 half duplex, 9-way D-connectors, male 

(note an internal 120 ohm termination resistor is fitted). 

Pin Function 

1 N/C 

2 N/C 

3 RS485 Data + 

4 RS485 Data - 

5 RS485 Gnd 

6 N/C 

7 N/C 

8 N/C 

9 N/C 

 

Runway in use and runway light settings 

 
Table 5-3.  Voltage-free contacts, 15-way D-connectors, female 

Pin Function 

1 Runway Light Intensity - Default 0% (OFF) 

2 Runway Light Intensity - Default 1% 

3 Runway Light Intensity - Default 3% 

4 Runway Light Intensity - Default 10% 

5 Runway Light Intensity - Default 30% 

6 Runway Light Intensity - Default 100% 

7 Reserved for Future Use 

8 Runway Direction - Primary TDZ 

9 Runway Direction - Reverse of RD 1 

10 Reserved for Future Use 

11 Reserved for Future Use 

12 Reserved for Future Use 

13 Reserved for Future Use 

14 Reserved for Future Use 

15 Ground 
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Serial output 

 
Table 5-4.  RS485, 9-way D-connectors, female 

Pin RS485 half duplex 

1 N/C 

2 N/C 

3 RS485 Data + 

4 RS485 Data - 

5 RS485 Gnd 

6 N/C 

7 N/C 

8 N/C 

9 N/C 

 

Clock input 

 
Table 5-5.  RS232, 9-way D-connectors, male 

Pin Function 

1 N/C 

2 RS232 RX 

3 RS232 TX 

4 N/C 

5 RS232 Gnd 

6 N/C 

7 N/C 

8 N/C 

9 N/C 

 

 

Configuration 

Configuration of the IRVR controller is a specialist operation. The required 

configuration will be set in advance of installation and requirements should be 

specified carefully. If you require changes to the system configuration after 

commissioning please consult either Campbell Scientific or the organisation that 

supplied the system. 
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Appendix A.  IRVR Controller output 
message formats 

The IRVR Controller can host one to three sensor locations each with up to one 

visibility/present weather sensor and background luminance sensor.  It can be 

configured to output any one of the following message formats, over RS-485 half-

duplex (8N1) and via serial over IP.  The selected message is broadcast every 

minute (message 12 is the default). 

The fields shown below are all space separated. In the event a value is unavailable 

it will be replaced with ‘/////’. 

TDZ, MID, END, TDZ10, MID10 and END10 can be replaced with FAULT if the 

underlying sensor(s) are in a fault condition or ‘MAINT’ if the underlying location 

has been set into maintenance mode on the controller switches.  In the event the 

light conditions are deemed too low they will be replaced with ‘LAMPS’.  In the 

event a particular location is not deployed it will be replaced with ‘N.A.’ to 

indicate not available. 
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Message 11 IRVR Information (as Message 01) with ISO 8601 International 

Date/Time included. 
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Message 02 IRVR Information Augmented with VIZ PW (SYNOP) Ta and 

RH (where available). 
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Message 12 IRVR Information (as Message 02) Augmented with VIZ PW 

(SYNOP) Ta RH (where available), with ISO 8601 International Date/Time 

included. 
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Message 03 IRVR Information Augmented with VIZ PW (SYNOP and 

METAR) Ta RH (where available). 
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Message 13 IRVR Information (as Message 02) Augmented with VIZ PW 

(SYNOP and METAR) Ta RH (where available), with ISO 8601 

International Date/Time included. 
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Example message 13 from unit id 01  

01 12 08/13/2015 10:36:00 09R 0 550N 1000N 1200N 550 1000 1200 350 73 SN+ 01 90 C2AE 

Where: 

 01 is the two digit ID of the IRVR controller unit ranging from 01 to 10 

 12 is the two digit message ID being broadcast, can be any defined message 

 08/13/2015 is the ISO 8601 international date in the format MM/dd/yyyy 

 10:36:00 is the ISO 8601 international time in the format HH:mm:ss 

 09R is the current runway direction identifier 

 0 is the current system fault level.  0 is Normal (no fault), 2 is Warning and 3 is Fault 

 550N is the one minute touch down IRVR value appended with the trend (U for increasing, D for 

falling and N for unchanged) 

 1000N is the one minute mid-point IRVR value appended with the trend (U for increasing, D for 

falling and N for unchanged) 

 1200N is the one minute stop end IRVR value appended with the trend (U for increasing, D for 

falling and N for unchanged) 

 550 is the ten minute marked discontinuity touch down IRVR value 

 1000 is the ten minute marked discontinuity mid-point IRVR value 

 1200 is the ten minute marked discontinuity stop end IRVR value 

 350 is the current visibility as reported from the configured visibility location 

 72 is the current SYNOP present weather code as reported from the configured present weather 

location 

 SN is the current METAR present weather code as reported from the configured present weather 

location 

 18 is the current air temperature as reported from the configured Ta location in degrees Celsius 

 90 is the current relative humidity as reported from the configured RH location in % 

 C2AE is a four digit hexadecimal checksum of all the characters following the STX, calculated using 

CRC-16 

Note that all visibilities and IRVR values are reported in metres.  
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Appendix B. Configuring the IRVR 
controller using the Campbell Scientific 
Device Configuration Utility 

 

The following settings are found in the IRVRSettings table within the IRVR 

Controller.  They can be accessed by connecting to the USB service port and using 

Device Configuration Utility (sometimes known as DevConfig), a free application 

provided by Campbell Scientific and available for download from campbellsci.eu. 

The IRVR controller contains a CR6 data logger and is accessed via. DevConfig 

as a CR6. 

Normally the IRVR controller will be configured by Campbell Scientific or the 

organisation installing it, if trained by Campbell Scientific Ltd. This table serves 

as a reference for the available settings. 

Note that training in CR6 logger configuration is needed to be able to configure an 

IRVR controller. 
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Setting Description Valid Settings 

SYSTEM_CSIRVR_Controller_ID This is the unique identifier of the CS-IRVR controller and is used 

to identify units where more than one IRVR system is installed at a 

single airfield. 

01 to 10 

SITE_AirfieldID This is the ICAO or sometimes IATA identifier of the airfield. Any valid ICAO/IATA identifier 

SITE_SingleDirectionOnly When enabled this indicates the runway only ever operates in one 

direction and can NOT be reversed. 

0 – Disabled 

-1 - Enabled 

SITE_RunwayDirection_1_ID This is the runway identifier for the runway in its primary operating 

direction. 

The runway direction is indicated by taking the first 

two digits of the runway orientation e.g. ‘09’ for 90 

degrees. Note 36 would represent north rather than 

00.  The identifier may also have a letter added to the 

end to indicate which runway when there are multiple 

parallel runways, for example ‘09R’. 

SITE_RunwayDirection_2_ID This is the runway identifier for the runway in its reverse operating 

direction. 

As above.  Note this is usually 180 degrees in 

direction to the SITE_RunwayDirection_1_ID 

SITE_RunwayLightIntensity_1_Percent This value indicates the percentage level of the light rating that is 

represented by the first of the six voltage free contacts connected to 

the IRVR controller.  This is the lowest setting. 

0 to 100%, default is 0%. 

SITE_RunwayLightIntensity_2_Percent This value indicates the percentage level of the light rating that is 

represented by the second of the six voltage free contacts connected 

to the IRVR controller. 

0 to 100%, default is 1%. 

SITE_RunwayLightIntensity_3_Percent This value indicates the percentage level of the light rating that is 

represented by the third of the six voltage free contacts connected 

to the IRVR controller. 

0 to 100%, default is 3%. 

SITE_RunwayLightIntensity_4_Percent This value indicates the percentage level of the light rating that is 

represented by the fourth of the six voltage free contacts connected 

to the IRVR controller. 

0 to 100%, default is 10%. 

SITE_RunwayLightIntensity_5_Percent This value indicates the percentage level of the light rating that is 

represented by the fifth of the six voltage free contacts connected 

to the IRVR controller. 

0 to 100%, default is 30%. 

SITE_RunwayLightIntensity_6_Percent This value indicates the percentage level of the light rating that is 

represented by the sixth of the six voltage free contacts connected 

to the IRVR controller.  This is the highest setting. 

0 to 100%, default is 100%. 

SITE_RunwayLighting_Rating This is the nominal value of the runway lamps in cd. This does not 

include any de-rating factor. 

0 to 10,000 

SITE_RunwayLighting_Correction This is the percentage de-rating factor for the runway lighting 

system. 

0 to 100%. For example 20% would mean the lights 

were de-rated to 20% of nominal value. 
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SITE_HysterisisEnable When enabled this causes the IRVR controller to implement a 

hysteresis in line with the UK CAA requirements. This option 

should NOT be enabled for systems in other countries. 

0 – Disabled 

-1 - Enabled 

SITE_IsCategory1 Flag reserved for future use. No function in OS 4.1.  

Default is 1 

0 – Disabled  

-1 - Enabled 

SYSTEM_RS485_Bus_Speed This is the baud rate of the RS-485 sensor network used by the 

IRVR system.  This has to be the same as the sensors in the 

sensors.  The associated settings are always 8N1. 

A valid baud rate to match the sensors. Default 

38400bd. 

SYSTEM_OutputMessage_Type This is the chosen message for output via the Serial and/or IP 

output ports.   

Any output message ID defined in the manual, 

appendix A 

SYSTEM_Ethernet_Serial_Output_Port This is the output port number to listen on for outgoing messages.  

The CS-IRVR controller can support 10 simultaneous connections 

to this port. 

0 to 65535, avoiding default ports and ensuring no 

clash with other devices on the ethernet network. 

SYSTEM_Serial_Output_Baud This is the baud rate of the serial output port when listening to the 

output message via the 9-pin serial port. 

A valid baud rate default 115200bd. 

SYSTEM_ActiveTimeSource This setting determines what time source is in use for the CS-IRVR 

system, only one time source can be in operation. 

0 – Internal Clock 

1 – NTP Time Ethernet Source 

2 – Wharton Clock Serial Source 

3 – Timeon Serial Source 

SYSTEM_NTPServer When the active time source is set as NTP, this is the server 

address to synchronise to. 

Any valid DNS name for an NTP source. 

SYSTEM_TimeSource_Baud When using the Wharton and Timeon time source options, this is 

the baud rate at which to expect the clock input port to operate. 

Any valid baud rate, assuming 8N1 settings, default 

115200. 

SYSTEM_Location_1_SensorType 

SYSTEM_Location_2_SensorType 

SYSTEM_Location_3_SensorType 

These values define the visibility/present weather sensors fitted at 

the IRVR locations.  Location one refers to the position identified 

by the RunwayDirection_1_ID and is typically the primary 

operating direction, location 2 is the MID point and location 3 is 

the position identified by the RunwayDirection_2_ID 

0 – No Sensor Fitted 

2 – CS120 

3 – CS120A 

4 – CS125 

5 – PWS100 

SYSTEM_Location_1_BLSensorType 

SYSTEM_Location_2_BLSensorType 

SYSTEM_Location_3_BLSensorType 

These values define the background luminance sensors fitted at the 

IRVR locations.  Location one refers to the position identified by 

the RunwayDirection_1_ID and is typically the primary operating 

direction, location 2 is the MID point and location 3 is the position 

identified by the RunwayDirection_2_ID 

0 – No Sensor Fitted 

1 – CS140 

 

SYSTEM_Location_1_BLSensorOrientation 

SYSTEM_Location_2_BLSensorOrientation 

SYSTEM_Location_3_BLSensorOrientation 

These values define installed orientation of the background 

luminance sensors fitted at the IRVR locations.  Location one 

refers to the position identified by the RunwayDirection_1_ID and 

is typically the primary operating direction, location 2 is the MID 

point and location 3 is the position identified by the 

RunwayDirection_2_ID 

0 – No Sensor Fitted 

1 – Neutral 

2 – Directional 
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Neutral orientation can be used as a fall-back sensor and must be 

pointed north in the northern hemisphere and south in the southern 

hemisphere.  Directional sensors are pointed along the line of the 

runway and cannot normally be used as backup sensors except in 

particular circumstances. 

SYSTEM_Visibility_Location This indicates the position 1, 2 or 3 to report the MOR visibility 

value from for transmission in the augmented message formats. 

0 – None 

1, 2 or 3 and refers to the physical locations 

SYSTEM_PresentWeather_Location This indicates the position 1, 2 or 3 to report the present weather 

value from for transmission in the augmented message formats. 

0 – None 

1, 2 or 3 and refers to the physical locations 

SYSTEM_AirTempAndRH_Location This indicates the position 1, 2 or 3 to report the Air Temperature 

and Relative Humidity value from for transmission in the 

augmented message formats. 

0 – None 

1, 2 or 3 and refers to the physical locations 

SYSTEM_IP_Address This is the ethernet address on the network of the CS-IRVR-C-1 

controller. 

Any unique IPv4 address on the network. 

SYSTEM_IP_SubnetMask The subnet mask for the current network configuration Any IPv4 Subnet mask, 

SYSTEM_IP_Gateway This is the ethernet address of the gateway machine on the current 

network, this is optional. 

Any unique IPv4 address on the network of a gateway 

device. 

SYSTEM_IP_DNSServer1 This is the ethernet address of a DNS server to resolve DNS names 

rather than IP addresses, this is optional. 

Any unique IPv4 address on the network of a DNS 

server. 

SYSTEM_Ethernet_Serial_Output_Enabled When enabled this causes the IRVR controller to transmit the 

chosen OutputMessage_Type on the configured ethernet port in 

addition to the 9-way serial out port. 

0 – Disabled | -1 - Enabled 

FACTORY_SensorInputConfiguration This setting determines if all sensors should go through the sensor 

input port 1 or whether they should be paired through ports 1, 2 and 

3.  Note this feature is hardware dependent. 

0 – Single Port (Sensor Input Port 1) 

1 – Multiple Ports (Sensor Input Ports 1, 2 and 3) 

 

Once all settings have been adjusted, ‘ApplyAndRestart’ should be set to -1 to persist and apply the settings.  This will result in the IRVR 

controller restarting. 
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