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Abstract— Soot blowing is an often neglected aspect of the 

operation of a pulverized coal boiler, yet the way Soot 

blowers are used can have a significant impact on the 

financial bottom line.  Optimizing soot blowing practice can 

help reduce emissions and improve unit heat rate. In most 

pulverized coal boilers, slag from coal ash builds up on the 

walls of the furnace. Left unattended, the deposits can 

become unmanageable in size and require an expensive 

outage for removal. The deposits reduce the heat transfer 

rate in the water wall region, resulting in increased gas 

temperatures leaving the furnace. The long retractable soot 

blower consists of a lance tube with a nozzle at the end. 

When it is operated, the lance is extended into the boiler up 

to 8m leading to high amount of lateral or cantilever 

displacement acting on it. Sometimes the supporting rollers 

that provides inward and outward movement to the lance 

tube inside the boiler gets jam and works improperly and 

thereby inducing drag force and friction on the lance tube. 

Basically, this work deals with the failure analysis and 

design development of Long Retractable Soot Blower 

(LRSB). 
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I. INTRODUCTION 

Pulverized coal fired boiler is a conventional method to 

produce electricity by means of steam which is produced 

inside boiler zone. Main difficulty attached with it is 

production & ash deposition on boiler wall & on boiler 

tubes.  

 Inside the  boiler there are several units installed 

like super heater zone, economizer, reheater, air preheater 

etc. and are likely to be get affected by an unfavourable  

effect of soot deposition in the form of slagging. Ash 

deposition may be due to various reason which is depend on 

soot forming mechanism, coli size, moisture content type of 

coal & coal properties. Tube cleaning is done periodically to 

remove the ash or soot deposits .To clean these ash 

deposition or soot formation on heat exchanging surfaces or 

boiler tubes   a long  retractable soot blowers are used. A 

Long Retractable soot blower is a device for removing the 

soot deposited on boiler furnace tubes during combustion 

process. The basic principle of long retractable soot blowers 

is to keep cleaning the multi surface tube banks by high 

impact of air, steam or water through the nozzle attached in 

LRSB several soot blowers are usually found on each level 

of boiler tower.  

 Long Retractable Soot Blowers are available in 

various basic models designed for travel upto 12.2 m. to suit 

the cleaning requirements of different furnace sizes, heat 

recovery coil arrangements etc. These blowers are available 

with single motor drive, dual motor drive and non-rotating 

lance. They can be operated electrically or pneumatically. 

 The soot blower consists of a lance tube with a 

nozzle at the end. When it is operated, the lance is extended 

into the boiler and steam is admitted through the lance. The 

steam flows out as a high velocity jet through the nozzles, 

which cleans the ash deposited on the surface. When the 

lance move into the boiler it cleans the area covered by the 

travel of the nozzle. The lance is then retracted back. 

 If these boiler tubes are not cleaned then soot fire 

can cause damage to a boiler because it can cause localized 

hotspots to occur in the tubes. These hotspots may reach 

temperatures that weaken the materials of the tubes. Soot 

blowers reduce the risk of soot fires and their resulting 

damage. The tube must be clean so to improve boiler 

efficiency & output. 

 
Fig. 1: Actual image of LSRB 

 
Fig. 2: Elevation of LSRB (parked outside the boiler 

 
Fig. 3: Image of soot deposit on tubes 

 
Fig. 4: Image of Lance tube insertion inside the boiler 

passage 
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II. CAUSES OF FAILURES 

LRSB failure is observed in plant due to following 

mechanical problems. 

 Lance tube  bend 

 rollers jam 

 gland leak 

 gear box  delink / jam 

 puppet valve jam 

 chain loose  

 From the above structural causes are the area of 

interest in this study, as the design improvement will be 

performed of lance tube bending problem. 

III. OBJECTIVES 

 This work consists of soot blower operation. The 

objectives are:- 

 To perform Failure analysis and design improvement of 

Long Retractable Soot Blower (LRSB). 

 To ensure proper support to the LRSB lance tube so that 

it will not sag or bend due toself-weight. 

 To make Long Retractable Soot Blower (LRSB) clean 

the soot deposition on the boiler tubes more effectively 

and increase the overall working efficiency of the 

boiler. 

 To enhance the working and design of rollers so as to 

avoid jamming of rollers when Long Retractable 

SootBlower (LRSB) moves inwards and outwards of 

the boiler. 

IV. LITERATURE REVIEW 

Bhatt Samik[1]This paper is based on the optimization of 

soot blower operation under the operating condition. An 

emphasis is given to increased heat transfer rate, maximum 

thermal efficiency to save the quantity of steam & thus it is 

beneficial in terms of operational condition for the present 

work. CFD code FLUENT 14.0 is applied for the analysis 

purpose & the manual calculations are validated with that of 

CFD calculation & nearly give approximate result. Number 

of various parameters can simply change or modify for 

future work. From the study of mass flow rate, working 

temperature & pressure there are several blocks can be 

described with the result of only one block. All Boundary 

conditions are applied to the geometry in respect of physical 

properties & the same can be calculated using CFD analysis. 

Boundry conditions as temperature, working pressure,effect 

of soot blowing medium, heat transfer rate & also erosion 

rate can also be found out. 

 Shivaraj Kumar [2] in this paper, problems 

associated with soot or slag deposition on the furnace walls, 

which reduces the heat flux. In order to blow off the soot on 

furnace walls efficiently and economically, a new system 

called Intellectual Soot Blowing is invented. The project 

includes comparative analysis of THR, UHR &Cycle 

efficiency prior and after installation of SWBS where there 

is a drastic change in investment for slag removal in the 

plant which in turn boots the cycle efficiency, which is a 

needed parameter. The analysis has also proved that the 

cycle efficiency has been driven up to a considerable extent 

when compared to the conventional value. 

 MorthaBabji, Satish Reddy[3]In the proposed 

paper, a pressure pulsation (PP) sensor arranged in close 

vicinity to the crack area and the corresponding casing 

vibration signals are used to monitor blade crack 

information. As these signals cannot directly demonstrate 

the blade crack, the method employed in this research is 

based on the extraction of weak signal characteristics that 

are induced by blade cracking. A method for blade crack 

classification based on the signals monitored by using a 

squared envelope spectrum is presented. Experimental 

investigations on blade crack classification are carried out to 

verify the effectiveness of this method. The results show 

that it is an effective tool for blade crack classification in 

centrifugal compressors. 

 M. Ishaq Jameel ,Honghi Tran[4]In the proposed 

study investigation was conducted to determine the cause of 

the internal corrosion of a number of soot blowers lances 

installed in two recovery boilers. It was found that the 

corrosion was the result of flue gases entering the inside of 

the lance tubes and forming an acidic condensate that in turn 

rapidly attacked the material. Acidic condensate is formed 

from the condensation of (acidic) flue gases that contained 

high concentrations HCl and SO2. The problem was 

rectified by making improvements to the low pressure air 

system that ensures the continuous purging of the soot 

blower lances to keep the flue gases out. The experience 

highlights the importance of a properly functioning purge air 

system for soot blowers.  

 V.VARA LAKSHMI1, P.S.KISHORE[5]This 

paper was carried out by taking data of Pulverized fuel 

boiler which is a water tube boiler having pressure 138 bar 

and temperature 5400C.The fuel used in this boiler is low 

grade bituminous coal having a calorific value of 

4204kcal/kg. The performance of this boiler was conducted 

by calculating thermal efficiency and heat losses of 

pulverized fuel boiler by indirect method. Gross calorific 

value of fuel, wind velocity, surface temperature of boiler 

shell, and ambient temperature, humidity of air, fuel firing 

rate, specific heat of flue gas and steam are taken as input 

parameters. Thermal efficiency, heat losses such as heat 

losses due to dry flue gas, evaporation of water formed due 

to H2 in fuel, moisture present in fuel, moisture present in 

air, incomplete combustion, radiation and convection and 

unburntfuel in fly ash and bottom are calculated. 

 M.Gowshikan, S.Ganesh Kumar, H.Surjith[6] The 

chemical recovery boiler utilizes the black liquor which is 

the waste liquid coming out from pulp in paper industries. 

Soot blower is one of the major components required to 

clean the sediments deposited on boiler tubes which affects 

the heat transfer. Several issues like steam leakage, lance 

tube bending, ash deposition on lance tube and corrosion are 

frequently reported among the 28 soot blowers of SPB Ltd.  

In this paper, the problems that are occurring in soot blowers 

identified and analyzed. The problems are eliminated by 

providing the best solution I,e. changing of material from 

stainless steel (310) to magnesium alloy (AZ91D). Solutions 

for corrosion, ash deposition and steam leakage are given 

for proper functioning of the soot blowers in the chemical 

recovery boiler. 
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V. IDENTIFIED GAPS IN THE LITERATURE 

Most of the projects on long retractable soot blower till now 

is based on soot blower operation effectiveness, 

optimization on its corrosion of soot blower operation 

components, review on problems caused during soot or slag 

deposition on the furnace walls, tc. From our research the 

improvement in design is still needed and very limited work 

has been observed on the design improvement of soot 

blower operation. This work is focused on design 

improvement of Long Retractable Soot Blower (LRSB). 

VI. PROBLEM FORMULATION 

During the survey it was revealed that long range retractable 

soot blower which is used to clean the ash composition 

formed inside the boiler tubes needs a design improvement 

for the enhancement of its performance. At current due to 

improper support to LRSB lance tube get sag or bend due to 

its selfweight. Sometimes when Long Retractable Soot 

Blower (LRSB) moves inwards and outwards the rollers 

gets jam.  

 So to avoid and overcome from the above 

mentioned problems we are performing Failure analysis and 

design improvement of Long Retractable Soot Blower 

(LRSB) which will increase its performance as well as 

increase the overall boiler efficiency.  

 
Fig. 5: Schematic Diagram of Soot Blower 

VII. RESEARCH METHODOLOGY 

In present study, we have accumulated all the necessary data 

of existing Long Retractable Soot Blower (LRSB) and 

Literature study has been performed. After CAD modeling 

of LRSB a Failure analysis will be carried out using FEA 

soft wares. Based on the Results design will be modified and 

validation will be performed by FE Analysis. After that 

results will be discussed and design will be finalized. 

VIII. CONCLUSIONS 

Our project involves the study, analysis of the factors 

pertaining to the failures of Long Retractable Soot Blower 

(LRSB) and design improvement. The various causes of the 

failures like bending due to self-weight, soot deposition and 

jamming of rollers are identified and the solutions for those 

problems are established during the course of study. Further 

in order to increase the LRSBperformance and avoid 

unwanted failures we will be carrying out modifications, 

improvement and analysis in existing design of Long 

retractable soot blower. 
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