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5. Improvement 
Project: 

Project Title:  
Improvement in reliability of Additive Feeder, 117-YF-835D, of LLDPE/HDPE 
unit. 
 
Introduction: 
In the Additive Feeder Package of LLDPE/HDPE unit, there are 7 nos. Additive 
Feeders (117-YF-835A/B/C/D/E/F and 836) which are used to feed additives 
to the polymer powder before feeding the additive-mixed powder to the 
extruder where final pellet is produced.  These additive feeders feed the 
required amount of the additives as per the specified flow rate.  Different 
types of additives are used in the different feeders. 
 
Identification of Problems: 
Each member was assigned to identify and list out various problems faced in 
the LLDPE/HDPE unit. 
 
Selection of Problem: 
After identification of various problems, all the problems were listed out and 
categorized according to their seriousness.  A brainstorming session was 
arranged among the members for classification of problems under A, B and C 
category.  Each member was asked to give their points against each identified 
problem and based on the highest cumulative points, “Improvement in 
reliability of Additive Feeder, 117-YF-835D, of LLDPE/HDPE unit” was 
selected as the problem. 
 
Defining Problem: 
From the equipment history record and the feedback from the operation 
department, it was found that  

i) In additive feeder, 117-YF-835D, the actual feed rate was not 
matching with the set point and it was unable to feed the material 
in the range of 14-45 kg/hr.  Due to this operation was not able 
to achieve higher output of extruder. 

ii) The screw of the feeder, 117-YF-835D, frequently got jammed and 
tripped on overload and lump like additive powder was found on the 
screw and the Teflon sleeve around it. 



 
 

iii) Due to frequent chocking of the screw and subsequent dismantling, some 
quantities of additive powder got wasted. 

Analyzing the Problem: 
 
4W1H method was used to analyze the problem 
 

What Improvement in reliability of Additive Feeder, 117-YF-
835D, of LLDPE/HDPE unit 

Where Additive feeder package of extruder building. 

When Since commissioning of the plant. 

Who Operation and maintenance personnel of the unit. 

How By identifying the root cause as detailed in the next 
step. 

 
Identifying the Causes: 
After analysis of the problem all the members got familiar with the problem 
and they were able to find out the causes of the problem. Another 
Brainstorming session was carried out and the causes were listed out. The 
various causes of the problem found out are as follows: 

1) Misalignment of pipings. 

2) Over pressurization of the LIW hopper. 

3) Leakage in pipe joints. 

4) Feeder Vent Fan problem. 

5) Jamming of quill bearings. 

6) Hardening of flexible connections. 

7) Positive pressure in LIW nozzle. 

8) Size of screw. 

 
 
The Fishbone Analysis was used to categorize the identified causes. 
 
 
 
 
 
 
 
 
 
 
 
 
 

SN MAN MACHINE MATERIAL METHOD 

1 Over 
pressurization 
of LIW hopper 

Misalignment 
of pipings 

Jamming of 
quill bearings 

Positive 
pressure in 
LIW nozzle 

2  Leakage in 
pipe joints 

Hardening of 
flexible 

connections 

 

3  Feeder Vent 
Fan problem 

  

4  Size of the 
screw 

  

 
 

Improvement in 

reliability of 

Additive Feeder, 

117-YF-835D 

MAN 

MACHINE MATERIAL 

METHOD 



 
 

 
Finding out the Root Causes: 
After identification of various causes, Why-Why Analysis tool was used to 
identify the root causes. 
 

SN CAUSE WHY 1 WHY 2 WHY 3 ROOT 
CAUSE 

1 Misalignment 
of pipings 

Defect in 
fabrication 

No proper 
pipe 

support 

 Pipes 
were not 
properly 

supported 

2 Over 
pressurization 
of LIW hopper 

High 
pressure in 

lines 

Chocking 
of lines 

 LIW 
cartridge 
filter was 
chocked 

3 Leakage in 
pipe joints 

Loose/ 
damaged 

hose 
clamps 

High gap 
between 
pipe ends 

 Hose 
clamps 

were not 
properly 
tightened 

4 Feeder Vent 
Fan problem 

Leakage in 
suction 
and/or 

discharge 
lines 

Mechanical 
problem in 

the fan 

Choking of 
line 

Leakage 
in suction 

bellow 

5 Jamming of 
quill bearings 

Damage 
bearings 

Powder 
deposition 

on the 
bearings 

Misalignment Powder 
deposition 

on the 
bearings 

6 Hardening of 
flexible 

connections 

Deposition 
of powder 

Non-
standard 
bellow 

material 

 Only OEM 
supplied 
standard 

bellows to 
be used 

7 Positive 
pressure in 
LIW nozzle 

Choking of 
lines 

Mechanical 
problem in 

fan 

High 
pressure in 

line 

The 
negative 
pressure 
required 

in the line 
was 

higher 

8 Size of screw Screw size 
not as per 
feed rate 
and type 

of additive 

Low rpm 
of motor 

 Higher 
size of 

screw to 
be used 

 
Developing the Solution: 
After identification of the root causes for the problem, remedial action was 
planned. Each and every root cause of the problem were attended and 
resolved. 
 
Brief Details of the jobs done: 
Actions taken against each root cause are briefed below. 
1) Misalignment of Pipings: The inlet and discharge pipes were found to be 

not in centre line with respect to LIW feed hopper, as a result the 
material used to get settled near flexible joint and disturb the weight 
signals. The same was rectified by centring the pipes and by fixing the 
knife gate support properly.  



 
 

 
 

2) Over pressurization of LIW hopper: 
The LIW cartridge filter was found in 
choked condition. The same was 
cleaned and it was instructed to 
check and clean the cartridge 
regularly.   
 
 
 
 

3) Feeder Vent Fan problem: Air was 
passing through inlet adapter of the 
Feeder Vent Fan, 117-KA-825 and 
due to this venting line suction was 
not working properly. The same was 
attended.  

 
 

 
 
 
 
4) Leakage in pipe joints: All the venting lines connected to the different 

additive feeders were inspected and leakages observed were rectified by 
sealing with sealant.   

     
 
Leakage of material was observed through gap between feed hopper and 
quill connection as its hose clip was found in loose condition. The same 
tightened properly.  
 

5) Jamming of quill bearings: it was found that the quill got jammed due 
to deposition of powder. The quill was cleaned and bearings were 
replaced. It is recommended to check and clean the quill whenever 
possible and replace the same, if required. 



 
 

6) Hardening of flexible connections: Some 
flexible connections were found to become 
very hard and it was recommended to replace 
those with new flexible silicon bellow. The 
weight signals get disturbed due to hardening 
or use of non-standard bellow. 
 
 
 
 
 
 
 
 

7) Positive pressure in LIW nozzle: LIW nozzle was getting pressurized by 
its downstream conveying pipe and the positive pressure coming from the 
screw through discharge pipe line was disturbing the weighing system. 
For rectification of the same, negative draft has been increased by 
adjusting the manual damper of 117-KA-841 from bag filter. The negative 
pressure was increased from -140 mmWC to -200mm WC. After adjusting 
the negative pressure, it was observed that the positive air coming in 
upward direction of discharge line got minimized. 
 

8) Size of Screw: To increase the extruder output the additive feeder 117-
YF-835D need to run between 14-45 kg/hr feed rate with Irgafos 168. The 
matter was discussed with the OEM.  The existing screw of 25 x 25 mm 
was replaced with new screw of 35 x 35 mm size. 

 
Foreseeing Probable Resistance:     
No resistance was faced. 
 
Trial Implementation and Results: 
After rectification of the root causes, the system was tested.  The results are 
mentioned below. 
 
1) After installation of 35x35 mm screw, the feeder was able to deliver 

material from 14-138 kg/hr. The system was tested by running at 
different constant speeds and below mention weight results noted. 

SN 
RPM @ 
Drive 

Freq. @ 
Drive (Hz) 

Wt. sample 
in 60 sec (kg) 

Calculated 
Flow Rate 

(kg/hr) 

1 750 25 0.050 3 

2 1500 50 1.080 64.8 

3 2250 75 1.700 102 

4 3000 1000 2.300 138 

 
2) The system was tested in gravimetric mode also and the results are 

mentioned below. 

SN 
RPM 

@ 
Drive 

Extruder 
Load vs 

PPM 

Freq. @ 
Drive 
(Hz) 

Actual/ 
Set Pt. 

Flow Rate 
(kg/hr) 

Motor 
Current (A) 

*FLC: 
0.92A 

1 436 31.5/700 14.8 21.75/22.0 0.58 

2 900 31.5/1500 31 46/47 0.52 

3 1260 31.5/2000 37 64/63 0.52 

4 1590 31.5/2500 52.2 78/79 0.50 

 
3) The additive feeder was run at 79 kg/hour feed rate and no jamming of 

material observed at inlet or discharge pipe. 
4) The leakage of additive powder through joints was stopped. 
 



 
 

6. Target Date for 
Completion: 
 

07/01/2019 

7. Potential Benefits: 
a) Tangible: 

 
1. Reduction in maintenance cost. 
2. Minimization of additive wastage. 
3. Improvement of MTBF. 

4. Improved housekeeping of the area. 

 b) Intangible: Due to increased reliability of the feeder, engagement of manpower in 
maintenance of the equipment has been reduced and the maintenance team 
can be utilised in other activities. 

8. Achievement till 
date: 

The system performance has increased.  Choking/tripping of the feeder has 
been minimized. 

9. Implementation 
Status: 
 
Implemented: YES / 
NO 
 
If NO, reasons: 
 

 
 
 
Implemented. 

10. Counselor’s 
Remarks: 
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