
PLDS - PENTOL LEAK DETECTION SYSTEM
THE SYSTEM FOR EARLY STAGE STEAM LEAK DETECTION IN POWER BOILERS



PENTOL LEAK DETECTION SYSTEM

What is the PLDS?

PLDS has been designed to detect leaks which occur on the walls of the power boilers. 
This system comprises airborne acoustic and/or structure borne sensors. Their type and quantity depends on site conditions.

Supplier of the site equipment is Procon Engineering LTD - world leader in this kind of instruments.

Pentol-Enviro Polska Sp. z o.o. is an integrator of the system + supplies their own system for data acquisition and visualization.



• ACOUSTIC SENSORS AND WAVEGUIDES
• STRUCTURE BORNE SENSORS AND WAVEGUIDES
• HEAD AMPLIFIER FOR BOTH SENSOR TYPES
• JUNCTION BOX
• DATA ACQUISITION SYSTEM
• OPTIONAL REMOTE STATION

WHAT DOEAS THE SYSTEM 
COMPRISE OF?
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Airborne Sensor

Structure-borne Sensor

Airborne Sensor

Structure-borne Sensor Data Acquisition System

Dots show typical sensor 

positions.  Please note all 

our systems are designed 

specifically to meet your 

plant requirements



WHAT WILL THE LEAK
DETECTION SYSTEM TELL ME?

• When you have an increase in noise level
• If that increase is actually a leak
• The rate at which the leak is getting bigger
• Where the leak may be located
• The true noise level of the leak
• It is an early warning system that alerts you as soon as the 

leak occurs



BENEFITS

•Early warning of a small boiler tube 
leak can prevent expensive secondary 
damage and unscheduled outages.

•Increased availability, reduces repair 
time, and increases plant efficiency.

•Planned and scheduled orderly 
shutdown of a boiler at the most 
convenient time.

•An increase in boiler availability  will 
significantly contribute to the ROI of a 
leak detection system.

•Safeguards large capital investments.

•Increased operating profits by 
reducing Financial Penalties.

•Contributes toward on site 
personnel safety

Other benefits include the detection of 
abnormal boiler operating conditions, for 
example: the incorrect operation of soot 
blowers, inspection ports being left open, and 
steam leaks external to the boiler.



HOW MANY SENSORS WOULD I NEED
TO LISTEN TO MY BOILER?

This will depend upon:
• The size of your boiler
• The type of boiler
• The internal construction
• The working parameters
• Where you have had known leaks
• Where you anticipate leaks ‘may’ occur

No worries, we will help you to select proper quantity!



TYPICAL APPLICATION - DIAGRAM



AIRBORNE ACOUSTIC SENSORS

This type continuously monitors the internal noise of the boiler using a special 
microphone and signal process head amplifier. 
The system has a wide frequency band and when calibrated can provide both leak 
detection and leak location between similar channels. 
This type of detector may require a hole in the water-wall web, dependant on 
installation.

This version consists of the following components:

•Tubular Waveguide with Heat Insulator
•Can be supplied with or without air purge 
•Transducer and Lead
•Head Amplifier 
•The output is 4 to 20mA dc covering the range of 54 to 114dB (1000:1 ratio). 



AIRBORNE ACOUSTIC SENSORS
WAVE GUIDES WITH AIR PURGE

Sensor assemply (wave guide with head amplifier)

Airborne sensor



AIRBORNE ACOUSTIC HEAD AMPLIFIER
WITH AIR PURGE



STRUCTURE BORNE SENSORS

This type continuously monitors the vibration in the structure of the boiler that is 
created by a leak within the boiler. It uses a special transducer and signal processing 
head amplifier, and is easy to fit to the outside of a water-wall. 

This version consists of the following components:

•Solid Waveguide attached to the outside of the boiler
•Transducer and Lead
•Head Amplifier 
•The output is 4 to 20mA dc covering a nominal range of 40dB (100:1 ratio).



STRUCTURE BORNE SENSORS

Head amplifier with structure borne sensor

Structure borne sensor



STRUCTURE BORNE SENSORS
INSTALLATION GUIDE



STRUCTURE BORNE SENSORS
HEAD APLIFIER



JUNCTION BOX

Junction box installed in Opole Power Station, 
power unit 5 and 6 (2 x 900 MW)



FEATURES OF THE PLDS

▪ High sensivity – shock and vibration resistant (30 – 50 Times more sensitive than
piezoelectric microphones)

▪ Type and quantity selected for individual boiler

▪ Airborne sensors comes with air purge unit – preventing „ash clogging” of wave guides

▪ Suitable for application on CFB boilers

▪ On-line audio signal from airborne sensors

▪ Software in Englisg and other languages (option on demand)

▪ Remote diagnostic from Pentol’s Office (option)

▪ Alarms blockage during soot blowers operation

▪ Possible digital transmission between central unit (DAS) and plant DCS

▪ Central unit (DAS) can handle sensors from one or more boilers simultaneously

▪ Two stages of possible leak and low strength signal

▪ Callibration of sensors on-site

▪ System can be delivered on turnkey basis



WHY SHOULD I INSTALL 
A BOILER LEAK DETECTION SYSTEM?

• Increases operating profit

• Increases availability

• Increases tube life

• Increases personnel safety



WHY SHOULD I INSTALL 
A BOILER LEAK DETECTION SYSTEM?

• Reduces repair costs

• Reduces secondary damage

• Reduces outage time

• Reduces financial penalties

• Reduces insurance costs



WHY CHOOSE A PENTOL SYSTEM?

▪ Well proven and reliable system comprising of Procom 
Engineering (30 years experience on the market) site
equipment and Pentol data acquisition system

▪ Committed to ongoing investment and development of the 
product

▪ Significant reference sites throughout the World (Procom)

▪ Strong relationships with boiler manufacturers

▪ Well supported and cost effective solution 



SOFTWARE

▪ Mimic diagram

▪ Bar diagrams (current data)

▪ Trend charts (historical data)

▪ Alarms tresholds

▪ Spectral alalysis

▪ Audio sygnal

Central unit (ELCHO)



MIMIC DIAGRAM
BOILER SHAPE WITH SENSOR LAYOUT



BAR DIAGRAM
CURRENT DATA



TREND CHARES
HISTORICAL DATA



SPECTRAL ANALYSIS



PROJECTS

Status Finalized Ongoing
Plant: CHP ELCHO Power Station Opole (unit5 i 6)
Boilers: 2 x CFB 2 x pulverized coal boiler
Capacity: 2 x 420 t/h 2 x 2455 t/h
Total quantity of sensors: 30 pcs/boiler 22 pcs/boiler

-airborne: 14 pcs 22 pcs
-structure borne: 16 pcs -

Qty of central units: 1 pc (common for 2 boilers) 2 pcs
Software: Procon Engineering Pentol
Stub pipes (in scope of): Pentol Boiler manufacturer (GE)
Range of steam detection: Entire boiler interior Area of superheater and ECO
Responsible for selection of

sensors layout:

Procon/User/Pentol Boiler manufacturer (GE)

Rezliaztion: Turnkey Turnkey
Signing of the contract: March 2014 August 2016
Start-up: Bolier 2: June 2014

Boiler 1: August 2014

Unit 5: system commissioned

and optimised

Unit 6: system commissioned



EXAMPLES OF BOILERS WITH SENSORS LAYOUT

ELCHO OPOLE



THANK YOU

www.pentol.pl


