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1 General 

1.1 About LUDLUM GmbH 

LUDLUM Measurements GmbH offers comprehensive services and products in the field of ionizing 

radiation to the global market. Our highly qualified staff have many years of experience in the 

radiation protection industry and can competently serve all requirements in radiation protection.  

 With our specialized engineering, design and manufacturing capabilities, we understand the 

demanding needs of our customers and provide the highest quality and service standards for these 

safety-critical industries. We support you in the maintenance of legal regulations and the monitoring 

of nuclear fields and their documentation. Our practiced and experienced team specializes in 

implementing the individual wishes of our customers through comprehensive advice, first-class 

service and high product quality. 

Our product portfolio ranges from free-release measuring chambers to various versions of body 

monitors, small items monitors, vehicle monitors and portable radiation meters. Furthermore, our 

customers will benefit also from the years of experience of LUDLUM Measurements GmbH in the 

decommissioning business. 

  

  

 

 

  

Figure 2: Product portfolio 11/2020 Clearance monitors 

Figure 1: Product portfolio 11/2020 Contamination monitors 
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1.2 HBP-29 Product Description 

We are pleased to introduce you to our body contamination monitor HBP-29. The device not only 

meets next to all country-specific, technical requirements but has also been developed consistently 

according to customer needs. Should you have requirements that are not met by the standard 

components and options offered, we will gladly assist you with our engineering team to tailor your 

specific wishes to the measurement device. 

 

 

 

 

 

 

 

 

 

 

 

 

The HBP-29 body contamination monitor is optimized to measure personnel which is leaving 

controlled areas. Most parts of the monitor-design are made out of stainless steel and aluminium. All 

parts of design are optimized to have the biggest space also for servicing reason. The monitor 

features highly sensitive detectors to heave in two steps a full body surface contamination 

measurement. The detectors´ arrangement is optimized to cover the ratio of different user sizes to 

detector distances and high. 

 

The ratio of different user sizes to detector distances fits with the geometry perfect and gives the best 

practicality and performance. In addition, the leg and foot detector area is designed to reach the best 

response. In order to facilitate a comfortable and easy maintenance, the number of electronic 

components has been reduced to a minimum, the maintenance area is very easy to reach behind a 

hinged service door. The monitor has a total of 29 beta plastic detectors that perform a two-step total 

body contamination measurement. 

 

The body monitor is completely self-sufficient during operation and automatically starts to measure 

the background after switching on. The background information is continuously updated during non-

measurement cycles and automatically subtracted from the measurement result. 

Figure 3: HBP-29 standard design with back wall 



 

 
LUDLUM GmbH 

Uwestraße 12 
22525 Hamburg 

+49 (0) 40 2286 139 -0 

Page | 8  

 

 

19-HBP-29-D-E-004.docx 

 

 

 

If the monitor signals the status "Ready to measure", the person to be measured can enter the 

monitor. A detailed voice guidance assisted the person through the monitor to ensure optimal and 

comprehensible positioning. Of course, voice instructions for the measurement are also given during 

and after the measurement. The customer can choose between different languages as: German, 

English, French, Spain, Netherlands, Italian, and others on request. 

 

The measurement is carried out in two measuring phases, first measurement of the front side, then 

measurement of the back side. If the monitor is equipped with driving units, the movements are 

carried out automatically according to the measurement process. 

 

The user benefits from a measuring electronics that is not only state-of-the-art and on the newest up-

to-date of technology, but also easy in operation and maintenance. Integrated maintenance tools 

help to optimize the system and minimize the device downtime. The measuring and evaluation 

electronics are integrated behind the detector door of the monitor. Measurement results and 

parameter inputs are entered via the LCD touch screen display, alternatively an external keyboard 

can be used for input. The touch display is ergonomically located at eye level at the entrance area. 

The measurement result can be displayed in CPS and - if a nuclide efficiency calibration has been 

performed - also in Bq or Bq / cm². 

 

The HBP-29 is equipped with a standard UPS that safely shuts down the monitor in the event of a 

power failure. The battery hold time is well-defined so that several measurements can be completed 

after power lose. After the monitor is safely shut down, it will power up automatically in the "ready for 

measuring" status after the power supply has been recovered. 

In general, the monitor can be combined with various detector combination, which are tailored 

according to the needs of the customer. 

¶ Alpha/ Beta plastic detectors with discrimination 

¶ Beta plastic detectors 

¶ Beta/Gamma plastic detectors 

¶ Gas proportional counter with and without discrimination 

And all in combination with additional gamma detectors. 
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1.3 About this technical manual 

This technical manual contains all information that is necessary for the operation and maintenance 

during the life cycle of the HBP-29. 

This documentation is intended for all operating users and summarises the project planning, 

installation, operation, service and decommissioning of the HBP-29. This manual covers the 

standard version of the HBP-29 and all additional features that can be added to the HBP-29 including 

optional fixtures and compatible peripherals. If any future options or components become available 

for this system, these will be documented separately. This technical manual is to be made accessible 

to all users who work with the HBP-29. 

This monitor has been built in accordance with DIN EN61187, Electrical and Electronic 

Instrumentation Documentation. 

Please read these operating instructions carefully and make sure that you have fully understood all 

contents before starting operation or maintenance of this monitor. 

1.4 Disclaimer 

Whilst every effort has been made to ensure the information within this manual is correct at the time 

of publication and is free of inaccuracies and omissions LUDLUM GmbH reserves the right to makes 

changes to this manual and to the equipment described herein without notification. The correct use 

and operation of this equipment for its intended purpose and in its intended environment are clearly 

stated in this manual and all users should familiarise themselves with these requirements before 

operating the equipment or bringing it into service. 

However, LUDLUM GmbH makes no warranty of any kind including, but not limited to, any implied 

warranties of merchantability and fitness for a particular purpose with regard to this manual. 

LUDLUM GmbH assumes no responsibility for, or liability for, errors contained in this manual or for 

incidental, special or consequential damages under any theory of liability arising out of the furnishing 

of this manual, or the use of this manual in operating the equipment, or in connection with the 

performance of the equipment when so operated. 
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1.5 Symbols and writing styles 

This document uses the following symbols and conventions: 

Symbol Description 

 

 

Risk of electric shock 

 Safety instructions must always be observed and 

followed: Attention, Warning, Caution  

Description in italics Additional note 

Description in bold References to another section of the manual 

 Additional information, user tips with useful information 

 

 

 Important information for protection against damage to 

the device or to the environment. Correct operation of 

the system. 

Table 1: Symbols and Formats 

  

Writing in a blue outlined box 

 

 

Writing in a blue outlined box 

 

Writing in a blue box with white 

text 

 

Check that the foot detector is 

connected via USB to the hand unit.  

 

 

Writing in a blue box with white 

text 

 

Check that the foot detector is 

connected via USB to the hand unit.  
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2 Safety 

2.1 General safety instructions 

The attachment of safety markings (according to DIN safety mark) is for accident prevention, health 

protection and general safety, especially in the workplace.  

 Attention / Danger ! 

 
Indicates an immediate hazardous situation which, if not avoided, with result in death or serious 
injury. 
Serious personal injury and property damage can occur: 

¶ By disregarding the information labels on the device and contained in the technical 
manual and documentation 

¶ Incorrect installation, handling and operation 

¶ By unauthorised removal of protection devices 

¶ Handling of the device by unqualified personnel 
 

 

 

Warning! 

Indicates a potentially hazardous situation which, if not avoided, could result in death or serious 
injury. 

¶ Warnings and hazard statements must be followed   

 

Attention! 

Indicated a potentially dangerous situation leading to death or serious illness.  

Injuries may result if not avoided. 

¶ Changes made by unauthorised personnel may void the product warranty with 

LUDLUM GmbH. 

¶ Maintenance, transportation, storage and installation of the monitor must be carried out 

by qualified, trained personnel in accordance with the technical documentation, the 

operating and maintenance manual and the safety instructions. 
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¶ Personal injury and property damage may occur if the unit is operated or changed 

incorrectly.   

2.2 Safety instructions for the HBP-29 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Warning 

The total weight of the system, including all installed components, should be considered when 

choosing a location for the HBP-29! Ensure that ceiling loads have been considered! 

 

Danger 

Take into account the load at the pickup point of the HBP-29 before commencing any 

movement or lifting! 

Work on this monitor may only be carried out by qualified and trained personnel. 

 

 

Work on this monitor may only be carried out by qualified and trained personnel. 

 

When lifting the HBP-29, the load at the pick-up point must be considered. 

 

 

When lifting the HBP-29, the load at the pick-up point must be considered. 

 

This technical documentation is part of the HBP-29 system. Attention to this manual is 

required for trouble-free and safe operation. Furthermore, liability and warranty claims 

presume that this documentation had been read and fully understood before the first 

start-up. Please keep this manual close to the monitor for reference. 

 

 

This technical documentation is part of the HBP-29 system. Attention to this manual is 

required for trouble-free and safe operation. Furthermore, liability and warranty claims 

presume that this documentation had been read and fully understood before the first 

start-up. Please keep this manual close to the monitor for reference. 

 The operation of the system is to be carried out by trained personnel only. 

 

 

The operation of the system is to be carried out by trained personnel only. 

 

Do not expose the monitor to strong magnetic fields. 

 

 

Do not expose the monitor to strong magnetic fields. 

 

Avoid static charges. 

 

 

Avoid static charges. 
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Danger 

After switching off the main power switch, all 24V DC components will continue to be powered 

by the UPS. 

 

Danger 

Avoid potential crushing hazards on the doors and the conveyors of the monitor. 

 Danger 

Power input 100-240V:  

Power off and disconnect the HBP-29 from the mains power supply before working on the 

monitor!  

 

Attention 

Always shut down the system PC correctly to avoid data loss. 
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2.3 Personal Protection 

Personal protection equipment must be worn by personnel, when working on this monitor, to 

protect them from injury and health hazards.  

Personal protective equipment includes: 

 

Eye and Face Protection 

 

 

¶ Dangerous emissions 

¶ Liquid splashes 

¶ Flying objects 

Head Protection 

 

 

¶ Falling objects 

¶ Flying objects 

Foot Protection  

 

 

 

¶ Crushing 

¶ Additional grip 

¶ Falling objects 

Hand Protection  

 

 

 

¶ Burns 

¶ Electrical current 

¶ Hazardous materials 

¶ Sharp objects 

Table 2: Personal protection 

 

 

Warning! 

Personal Protective Equipment should be used. Failure to do so may result in damage to 
health including injury, illness or occupational disability.  
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2.4 Environmental conditions for transport and operation 

For the transport and storage of this monitor, a temperature range of -20 ºC and 55 ºC is permitted. 

The HBP-29 complies with the classification IP54.  

The monitor is designed to operate at an ambient temperature of between -5 ºC and 45 ºC with an 

85% humidity. Up to 95% humidity may be permitted without condensation. It is important that the 

monitor is always operated in a stable temperature environment. 

Background radiation during operation must be observed. The monitor measures the background in 

pre-defined cycles and updates the background observed accordingly. Fluctuations are also 

analysed and reported by the monitor. 

For the smooth operation of the monitor, we recommend checking and monitoring the conditions 

stated above and keep them as stable as possible. 

 

 

 

 

2.5 Name Plate 

The name plate is visible on the device and contains the following information:  
 
Manufacturer information 
Type:   Instrument Name 
Serial Nr. xx:    Serial Number 
Order Nr.:  LUDLUM GmbH Order Number 
Year of manufacture:  Year Instrument Manufactured  

 
 Supply voltage / Current / Frequency 
 CE:    CE- mark 

  

Figure 5: Name Plate 

Follow the instructions in this manual. 

Do not work outside of the above operating conditions. 

 

 

Figure 4: Name PlateFollow the instructions in this manual. 

Do not work outside of the above operating conditions. 
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2.6 Conformity with EU directives 

EU Declaration of Conformity (Excerpt) 

The under-signed, representing the following manufacturer, hereby declares that the product has 

been manufactured in accordance with the provisions of the following EU Directive (s) (including any 

applicable changes) and that the appropriate standards and/or technical specifications have been 

used.  

The CE certificate can be found in section 14 ï Appendix/Drawings. 

 

 

  

 

Attention! 

Unauthorised modification of the monitor, system or software invalidates the declaration of 

conformity. 
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3 System description 

3.1 Full body contamination monitor 

The HBP-29 is designed to measure the entire body 

including the hands, feet and the head for radioactivity 

according to the Radiation Protection Ordinance. Due 

to its simple design this monitor features the best 

performance of a personal contamination monitor 

whereby it has one of the smallest foot prints on the 

market. Therewith an optimal performance to space 

factor is given. It is also perfect suitable for exchange 

of old systems.  

With aid of several highly sensitive light sensitive 

readout components per detector this highly sensitive 

detectors are used for a fast and reliable decision 

measurement on beta plastic detector technology. 

The design, the choice and the positioning of the 

detector arrangement and the sensor system helps to 

optimal positioning of the human body against to the 

measuring components.  

Depending on customer requirements, the monitor 

can be factory fitted with various plastic detectors or gas detectors. 

With every of the detector choices, the monitor is fully compliant to IEC-61098. 

The monitor is characterized by its simple operating concept and can be operated without prior 

knowledge by the user. The system automatically requests the respective measuring steps via 

voice instruction when entering. The software can be easily controlled via the touch display. After 

commissioning, the HBP-29 monitor measures and evaluates the background and then 

automatically changes the status to "ready to measure". Background information is constantly 

updated during non-measurement cycles. The measuring process does not require any input from 

the user. The measurement result can be displayed in IPS and - if a nuclide efficiency calibration 

is determined - also in Bq. 

The low-maintenance and repair-poor overall concept guarantees continuous operation of the 

monitor even under difficult background conditions and during outages with high throughput. 

The user benefits from measuring electronics that are not only state-of-the-art, but above all 

designed for easy operation and maintenance. Built-in maintenance tools help optimize system 

design and minimize device downtime. For a better overview, all our monitors can be networked 

with a central database, which allows measurement and maintenance data to be collected from a 

number of monitors and analysed remotely. The software is operated by a webserver interface on 

the monitor.  

Figure 6: HBP-29 Entrance site 
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3.2 Mechanical design 

We only uses the latest, commercially available components suitable for industrial 

environments. Due to the high technical level we were able to implement in this device, the 

structure of the electronics is kept as simple as possible according to today's model. 

 Structure of the standard monitor  

The HBP-29 monitor exclusively uses the latest, commercially available components that are 

suitable for industrial environments 

The monitorôs electronic structure, compared to comparative instruments currently on the 

market, has been designed to be simple yet, effective and functional.  

 
Figure 7: main components HBP-29 

1) Touch display 

2) Main switch 

3) Loud speaker 

4) Status LED stripe 

5) Monitor entered sensor 

6) USB 

7) Emergency open (optional) 

8) Head detector 

9) ΧƻƴŜ ƻŦ ǘƘŜ ōƻŘȅ ŘŜǘŜŎǘƻǊǎ 

10) Hand box  

11) Lower leg and toe detectors 

12) Foot detector 

13) 2nd hand sensor 

14) Optional back wall 

 

15) Touch display 

16) Main switch 

17) Loud speaker 

18) Status LED stripe 

19) Monitor entered sensor 

20) USB 

21) Emergency open (optional) 

1 
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 Hardware build up and Service access 

All relevant components are located very compact in the main housing. Behind the beta detectors 

the gamma detectors are installed with the lead shielding.  

In the picture below you can see the HBP-29 body monitor in a cross section from above.  

In yellow coloured is a phantom of a human body which stands in the monitor before the green 

coloured beta detectors. The design of the detector door is in the typical form of a human torso 

and is compliant to IWC61098. 

Behind the beta detectors are the blue coloured gamma detectors located, which having a 1,5mm 

lead shielding as tray, located to the three sites which are not orientated to the human body.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9: cross section from above 
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The electronics are located behind the beta detector doors. The beta detector door is split into two 

parts which can be separated be open (in red colour in the picture) to have the best possible 

service access.  

Also the optional gamma detectors can be flap away, so an easy service access is given (in blue 

colour in the picture) to the electronics. 

 

 

 

 

  

Figure 10: Service access, beta and gamma detector doors 
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 Operational components 

Main interface to work on the monitor or to use the service functions is the entrance area of the 

unit. The monitor can be operated by either the touch display or the keyboard.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

  

1) Status LED 

2) Ceiling LED Lamp 

3) Head detector 

4) мнά- Touch Display 

5) Reflector Hand detector 

6) USB- Port 

7) Emergency open 

8) Optional 2nd Display 

 

 

 

9) Status LED 

10) Ceiling LED Lamp 

11) Head detector 

12) мнά- Touch Display 

13) Reflector Hand detector 

14) USB- Port 

15) Emergency open 

16) Optional 2nd Display 
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Figure 12: operational components 
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 Driving units (optional) 

The system can be enlarged to an exit border monitor by using different automated driving units. 

In case of combination with an automated driving unit the system will be equipped with 

emergency opening switches. 

3.2.4.1 Automated or hand driven head detector 

The personal contamination monitor can optionally be equipped with a movable head detector. 

Depending on the configuration, these can be moved 

manually or automatically. 

In the head detector unit, there is a detector installed with 

the same size as the rest of the device has. A 

counterweight is designed accordingly, which keeps the 

unit stable at the height it has reached. 

When equipped with a manual head detector, the person 

to be measured can pull the head detector against their 

head accordingly before starting the measurement. After 

the measurement, the detector must be brought back into 

position. 

In the case of the automatic head detector, the detector is 

automatically moved in front of the head under sensors control and, accordingly, it is automatically 

brought back in the home position after the measurement. 

The design can vary according to the nature of the room. As standard, the head detector is guided 

by rods that lower into the monitor and protrude from the monitor when it is raised. This variant is 

the most stable version.  

For customers with a lower ceiling height, a module can also be offered which moves up and 

down to the side of the person measuring by means of a linear drive. 

3.2.4.2 Automated driven entrance and/or exit doors or barriers 

The monitor can also be equipped with a barrier or a door on either the 

entrance or exit side, which limits the direction of traffic. The combination 

here is versatile and ranges from a simple exit barrier to an entrance 

barrier/exit door to an entrance and exit door. 

The drive unit is equipped with sensors which ensure that the open or 

closed position is approached clearly. Inserted doors are also 

magnetically locked when closed to prevent them from being forced open. 

 

 

 

 

Figure 13: movable head 

Figure 14: automated double door 
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 Calibration mounts for test sources (optional) 

Surface contamination monitors are equipped with alpha and / or beta detectors which needs to 

be calibrated in the instrument using the correct protective grid in front of the detector and a 

defined distance.  

Each detector is individually calibrated by software by placing an area source in front of the 

detector. The sources are placed at the most realistic distance compared with the person later 

standing in front of the detector. The distances of the sources to the detector surfaces depend on 

the operator and the production run. Different distances can also be calibrated.  

Example: Hand, foot and head in contact or 1cm. The remaining positions in 3cm or 5cm. 

Example: Source holder for 150cm² area sources for 5cm, 3cm and 1cm distance 

For each source we offer individual designed test source holder equipment. 

 

 

 

 

 

 

 

Figure 15: source holders for 

different distances  



 

 
LUDLUM GmbH 

Uwestraße 12 
22525 Hamburg 

+49 (0) 40 2286 139 -0 

Page | 24   

 

 

19-HBP-29-D-E-004.docx 

 

 

3.3 Electronic design 

 

Figure 16: block diagram  

The system will be operated from the touch display at the entrance area of the body monitor.  

A second one will be optionally installed in the inside of the monitor, so that the user can 

directly read the informationôs on the screen after the measurement. The system-PC is the 

LUDLUM GmbH standard version and adapted to the HBP-29. The system software, hardware 

is protected against power failures via a miniUPS. All measurement electronics are operated 

by 24V connection.  

The inside of the HBP-29 floor way has an LED lamp to illuminate the inside. A loudspeaker 

will guide the user through the single measurement steps and the result is shown on the 

display and indicated by the status LED at the top of the cabinet.  

All in and outputs of the system as well as the optional driving units will be controlled by the 

PLC system which is in different stages of expansion.  

The system PC for calculating, displaying and operating the measuring device is integrated in 

the main housing behind the detector doors, as well as the gamma detectors are.  

All detectors are connected by a USB connection. The detectors are accessible by the two 

internal service doors, which will let the service personnel access them very easily.  

 
























































































































































