
C H A P T E R  3

COMPANY BACKGROUND AND PROBLEM IDENTIFICATION

This chap te r describ ed  about com pany background, p ap e r m anufacturing 
p ro cess  and  its existing problem, The details w as shown as below.

3.1 Com pany Background

Thai Union P aper Public Com pany Limited is leading of p ap e r  producing 
m anufacturer and distributing printing as  well a s  writing p ap er including paperboard . 
The com pany w as estab lished  in 1969. เท 1979, com pany acqu ired  Bangkok P aper 
Com pany Limited, the neighborhood p ap er M anufacturer Com pany, which started  its 
operation in 1956. Accordingly, the com pany had occupied  7 p ap er m achines.

Thai Union P aper Com pany is the subsidiary of p ap er and  packaging  bu siness 
of Siam C em ent Group.

Thai Union P aper Co,Ltd.(TUP) is the pap er producing m anufacturer and 
distributing printing and  writing p ap er including p ap er board. The com pany sell the 
products through two com panies, Siam C em ent Group under the com pany com m itment 
betw een Thai P aper Com pany (TPC) which sell printing and  writing paper, Siam Kraft 
Industry Co.Ltd.(SKIC) which sell pap er board. The com pany’s product are white and 
color, uncoated  printing and writing p ap er 1white and colored card  paper, p ap e r and 
p ap erb oard  for specia l job, white and  colored carbon less paper, m atted -  finished 
coa ted  p ap er and one - side coa ted  paper, duplex paper.

At the presen t, this mill has seven  pap er m achines, two co a te rs  m achines, three 
su p erca len d er m achines. The p ro cess  begin with bringing the pulp in to the mill and  
p roduce in to the different kind of paper. The production capacity  is about 60,300 ton 
per year. The export product is about 5,500 ton per year. This mill has 504 em ployees.
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3.2 P aper Manufacturing P rocess

Paperm aking p rocess is continuous p ro cess which beginning from stock 
preparation go to o ap er m achine and then bring the b a se  p ap er to trim at reeler. Next, 
the b a se  p ap er is coa ted  at coater p rocess. After that the coa ted  p ap er is ca len d ered  at 
ca len d er p rocess.

Next, the coated  pap er might convert into shee t pattern or roll pattern 
dep end in g  on custom ers’ orders. Then, the product in sh ee t pattern is sorted  and  
pack ed  to keep at w arehouse. On the other hand, the product in roll pattern is p ack ed  to 
store at w arehouse.
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Figure 3.1 Paperm aking P rocess
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3.3 P rob lem  Identifica tion

P aperm aking  p ro cess  is a con tin u o u s  p ro cess  u tiliz ing  a se ries  o f d iffe ren t 

m ach ines. There fore , it is im portan t tha t all m ach ines be sy n c h ro n iz e d  p ro p e rly  to 

ensure  sm ooth  flew  o f the p ro d u c tio n  line. B reakdow n o f only one  m a ch in e  co u ld  d is ru p t 

the  overa ll p ro cess  in w h ich  leads to c o m p a n y ’s losses such as tim e loss, p ro d u c tio n  

loss, sa le loss, and  m a npow er loss in c lu d in g  m any unforeseen losses.

The main m ach ines tha t run 24 hours a d a y  w ere  p a p e r m a ch in e  and  co a te r 

m ach ine . Past re co rd s  co lle c te d  d u ring  the  ye a r 2001 show s ave ra g e  loss tim e o f p a p e r 

m ach ine  (PM) and c o a te r m ach ine  (CM ) o f Thai Union Paper are show n in the  fig u re  3.2

G r a p h  T o ta l L o s s  T im e  o f  P a p e r  M a c h in e d  (P M )  a n d  C o a t e r  M a c h in e ( C M )  in 2 0 01

Figure 3 .2  Total Loss Tim e o f P aper M ach ine  and C o a te r M ach ine

A s de m o n s tra te d  in F igure 3.2, the re  w ere  co n s id e ra b le  am oun ts  o f loss tim e 

o c c u rr in g  a t the p a p e r m ach ine  (PM) and  co a te r m ach ine  (CM ). Im prov ing  these  two 

m ach ines  thus can  lead to subs tan tia l im provem ent o f overall p ro d u c tio n  ca p a c ity . 

H ow ever, c o n s id e rin g  be tw een these tw o m ach ines, it can  be seen  from  the g ra p h  that 

loss tim e at co a te r m ach ine  (CM ) is som ew hat h igher. เท a d d itio n  to th is, the  c c a te r
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m ach in e  (CM ) IS insta lled  next to  the p a p e r m ach ine  (PM). E xcess ive  loss tim e at the 

c o a te r m ach ine  lite ra lly  s low s dow n the m ach in e ’s ou tpu t rate in co m p a riso n  to tha t of 

the  p a p e r m ach ine . This results in unb a la n ce d  flo w  o f m ateria ls, w h ich  su b se q u e n tly  

c re a te s  w ork  in p ro ce ss  and a bo ttlene ck  at the p a p e r m ach ine  s ta tion . B ased  on this 

co n s id e ra tio n , it w as thus c ru c ia l for the co m p a n y  to reduce  the loss tim e  o f the  co a te r 

m a ch in e  (CM ), as it IS like ly to g rea tly  enhan ce  the overall p ro ductiv ity .

The firs t th ing  to do  in co rre c tin g  a p rob lem , perhaps the m ost d ifficu lt part, is to 

co rre c tly  de fine  the  m ost im portan t p rob lem  areas to fo cus  a tten tion  a nd  e ffo rts  on. เท 

the  c a se  o f th is  thesis  our b road  ob jec tive  w as to reduce  the loss tim e o f the  c o a te r 

m a ch in e  (CM ). H ow ever, th is loss tim e w as ac tu a lly  caused  by a co m b in a tio n  o f va rious 

ca u se s  and it w as obv ious ly  not poss ib le  to so lve all the p rob lem s d u rin g  the  co u rse  of 

th is thes is  c o n d u c t du e  to lim ited tim efram e and resources. T here fo re , it w as  o f g rea t 

im p o rta n ce  tha t the a p p ro p ria te  p rob lem  area w as chosen fo r co rre c tio n .

B ra ins to rm ing  w as used to g a th e r ideas from  all the p e o p le  c o n c e rn e d  w ith  loss 

tim e o f c o a te r m ach ine . This w a s  to ensure tha t the p rob lem  w as lo oked  at from  all 

a ng les  and  no any im portan t ca u se  w as be ing  m issed out. A  m eeting  w a s  o ffic ia lly  held 

am ong  these  p e o p le  to d iscu ss  a b o u t potentia l ca uses  o f the loss tim e  p ro b le m . People 

p a rtic ip a tin g  in th is b ra ins to rm ing  session inc lude d .

1. M e chan ica l Eng ineer

2. E lectrica l Eng ineer

3. M echan ica l T echn ica l

4. E lectrica l T echn ic ian .

5. P rocess Eng ineer w ho  a c te d  as the co o rd in a to r be tw een  te c h n ic ia n s  and 

ope ra to rs

6. O p e ra to r S uperv iso r w ho  w as the  d ire c t user o f the  m ach ine .

7. O pera tor.

A fte r the  team  w as set up, fo llow ing  s teos w ere  taken to tack le  the p rob lem .
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3.3.1 P are to  A na lys is

Pareto ana lys is  w as used  to h igh lig h t the m ost im p o rta n t p ro b le m  a reas  tha t 

d e se rve  sp e c ia l em phasis . Key poss ib le  ca uses  o f m ach ine  loss tim e w e re  ranked  in 

o rd e r o f the ir e ffec ts  an d  illustra ted  by a Pareto d iagram .

From p ro d u c tio n  da ily  p ro g ress  report o f c o a te r m ach ine  (C M ) in Ju n e  2001 to 

M ay 2002, w e  c o u ld  iden tify  loss tim e o f co a te r m ach ine  by us ing  Pareto ana lys is  as 

show n in F igure  3.3.

L o s s  T im e  o f  C o a te r  M a c h in e  (C M ) (J u n e 2 0 0 1 -M a y  2 0 02 )

Figure 3.3 Loss Tim e o f C oa te r M ach ine  (CM )
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Loss tim e o f C oa te r M ach ine  w as separa te  in five  ca te g o rie s  as fo llow s;

า. P rocess M a in tenance  Loss Time -  m ach ine  s to p  fo r p ro ce ss  c le a n in g  

such  as c le a n in g  co a tin g  co lo r p ipe, co a tin g  c o lo r pan, v ib ra tio n  screen 

to avo id  accum u la tio n  of con tam ina n t in the c o a tin g  system .

2. B reakdow n Loss Tim e -  m ach ine  fa ilu re  from  m e ch a n ica l, e lec trica l 

p rob lem .

3. Sheet B reak Loss Tim e -  m ach ine  s top  from  p a p e r w e b  b reak. Loss tim e 

com e from  the tim e fo r co n n e c tin g  p a p e r w e b  an d  c le a n in g  p a p e r roll 

w h ich  is s ticky  by  co a tin g  color.

4. S chedu le  Shut D ow n Tim e -  m ach ine  s top  fo r m a in tena nce .

5. G rade  C hange  Loss Tim e -  m ach ine  s top  fo r c h a n g in g  p a p e r g rade .

6. External Loss T im e -  loss tim e beyond  the c o m p a n y ’s con tro l such  as 

e le c tric ity  shortage.

From F igure 3.3, loss tim e that w as  due  to p rocess  m a in te n a n ce  sh o w e d  the 

la rg e s t po rtion  o f total loss tim e. H ow ever, th is type  o f loss tim e w as inev itab le  be ca u se  

re g u la r c le a n u p  w as nece ssa ry  fo r the m ach ine  to rem ain fu n c tio n in g  p rope rly . The 

s e c o n d  m ost im portan t type o f loss tim e as show n in F igure 3.3 w a s  loss tim e from  

m ach ine  b reakdow n , w h ich  ge n e ra lly  invo lved  m echan ica l p rob lem s, w h ich  co u ld  be 

the  resu lt o f m any causes. R e d uc ing  b reakdow n loss tim e re q u ire d  d e ta ile d  ana lys is  

a nd  w a s  co m p lica te d . Therefore, the  team  had fo cu se d  to re d u ce  the  loss tim e ca u se d  

b y  shee t b re a k  and it w as  obv ious ly  a s ing le  cause.
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•  E xp lana tion  o f pape r w rapped  up backing roll

Before  w e  w e n t on to fin d  ou t the root cause  o f sheet b reak, an u n d e rs ta n d in g  

a b o u t the p a p e r w ra p p e d  up  b a ck in g  roll m igh t be useful.

S heet (P aper) can  b reak  in every position on the c o a te r m ach ine  su ch  as 

unw inde r, co a tin g  hea d  1, d ryer, e tc. as show n in F igure 3.4 . The w o rs t ca se  h a p p e n s  

w hen the  sheet b re a ks  at co a tin g  head  as show n in F igure 3.5 - 3.7. W hen shee t break 

o c c u rs  at th is pos ition , The p a p e r fo llow ed  w ill w rap  up the b a c k in g  roll, m aking  the 

b a ck in g  roll b ig g e r. W hen th is h appe ns, the fo rce  from  the  co a tin g  b la d e  tha t p resses 

on w ra p p e d  p a p e r w ill da m a g e  b a ck in g  roll. เท add ition , the  c o a tin g  b la d e  w ill be 

d a m a g e d , too.

F igure 3 .4 :C oate r M achine
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Figure 3 .5  : Paper pass ing  th rough  b a ck in g  roll a t c o a tin g  head

Figure 3.6 S ide V iew  o f C oating  head
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Figure 3.7 P aper W rapped  up B ack ing  Roll

3 .3 .2  S a tis fac tion  C riteria  Set-up

S heet b re a k  loss tim e w as the tim e w a sted  fo r s to p p in g  the  m ach ine , rem ov ing  

w ra p p e d  p a p e r from  the b a ck in g  roll, c lean ing  the b a ck in g  roll, and  c h a n g in g  the 

b a c k in g  roll in c a se  o f dam age . O bv ious ly  the root cause o f th is p ro b le m  w as ac tu a lly  

shee t b reakage , w h ich  sub se q u e n tly  cause  p a p e r w ra p p e d  in the  b a c k in g  roll. There 

are a n u m b e r o f ca u se s  m aking the shee t to break. Exam ples are ho les in p a p e r, p a p e r 

b reak  at the  edge , p a p e r b re a k  from  ad justing  tension. H ow ever, p re ve n tin g  the shee t 

from  b re a k in g  is ve ry  d ifficu lt as it is norm ally ca u se d  by m any fa c to rs  a nd  m ach ines  in 

the  p re c e d in g  s ta tions. The team  thus d iscu sse d  another a lte rna tive  so lu tion  to re d u ce  

shee t b re a k  loss tim e. Insta ted o f try ing  to p reven t the shee t b re a k  w h ich  ca n  be very  

d ifficu lt as p rev ious ly  exp la ined , ano the r poss ib ility  w as to let the  shee t b re a k  o c c u r bu t 

try to  c u t the torn  p a p e r be fo re  its g e ts  w ra p p e d . The Team  had  c o n s id e re d  m any 

po ss ib le  w ays  to a ch ie ve  and  c o n c lu d e d  that a cu tting  system  sh ou ld  be  ins ta lled  at the 

c o a te r m ach ine . T! :.3 cu tting  system  m ust be ca p a b le  of d e te c tin g  shee t b reaks  w hen  it 

o ccu rs , and  a to m ica lly  cu t the p a p e r be fore  it is rolled into and  g e ts  w ra p p e d  at the 

b a c k in g  roll.
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The resu lt o f im p lem entin g  the  new  w e b  cu tte r w ou ld  be m e a su re d  a g a in s t the 

fo llo w in g  criteria .

1. R unnab ility  o f the w e b  cu tting  system : This is m easured  as the p e rc e n ta g e  o f 

the  tim es the  cu ttin g  system  w a s  ab le  to cu t the p a pe r in tim e be fo re  the  p a p e r gets 

w ra p p e d  at the b a c k in g  roll.

2. Sheet b re a k  loss tim e: C om pare  the sheet b reak loss tim e  b e fo re  and  a fte r 

insta lla tion  o f the w e b  cu tting  system .

3 .3 .3  C heck S heet D esign

A  c h e c k  shee t w as d e s ig n e d  to co lle c t da ta  o f the m easured  crite ria , w h ich  w ere  

the  runnab ility  o f the  w e b  c u ttin g  system  and sheet b reak loss tim e. This c h e c k  shee t 

w a s  p re se n te d  in F igure 3.8.

The c h e c k  shee t w as d e s ig n e d  to co lle c t the  fo llow ing  data:

1. Sheet break loss tim e

2. M ach ine  Position that shee t break

3. N um ber of tim es tha t w e b  cu tte r system  fu n c tio n s  in o c c u rre n c e s  o f 

shee t breaks

4. N u m ber o f tim es that p a p e r w as cu t by the sys tem  be fo re  g e ttin g

w ra p p e d  at b a ck in g  roll.
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Sheet Break / Brake Down Coater Machine D a le________ /________ /

Day shift / Grade GSM Evening shift / Grade GSM Night shift / Grade GSM
C a u s e  o r  M a c h i n e  S to p 1« Ird 4th 1st 2nd 3rd 4rh 1st !»d 3rd 4th

total time (min.) total time (min.) total time (min.)
Reel change

Cause o f Tension

Paper W eb Break Web connecting

( Sheet Break) Hole in paper

Web break at the edge

Change Coating Blade

Process Cleaning

Mechanical

Brake Down from
Electrical

Utility

Operation

R em ark :

Number of Paper Web Break 1st 2nd 3rd 4th 1st 2nd 3rd 4th 1st 2nd 3rd 4th
Position of web break (dryer# l,dryer#2,coadng held» 1/2}

Thickness of paper web Coating headl (mm.)
wrapping backing roll Coating head2 (mm.)

Backing Roll damaged ( / )
Removal paper/repaired backing ruH time(min)

Web Cutter System function (yes / no)
Paper was cut by cutting knifefye J / no)

Running time___ hrs Stopping time__ hrs Running time___ hrs Stopping time__hrs. Running time___ hrs Stopping time__ hrs

Operator's signature Operator's signature Operator's signature

Figure 3.8: C h e ck  Sheet o f Sheet B reak Loss T im e/B reakdow n C oa te r M ach ine
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