
Guide
for change of product - 1312RE to 1312FR

without stopping Board-line

Lafarge Plasterboard - Matraville Plant 



Purpose

Purpose of this Guide is to highlight factors affecting product change from 1312RE to 
1312FR board without stopping the Board-line. 
Feedback from our customers is pointing to problems associated with this change – par-
ticularly paper delamination and soft edges. This Guide will aim to provide tools for 
preventing or minimising production of defect product and tools for recognising faulty 
product and preventing it from being released to the market. 
This particular product change is very complex and hard to cover by some sort of strict 
procedure. Purpose of this Guide is therefore to provide maximum available information 
about processes involved – core mix changes and drying process. 

Definitions:

Gap in the Dryer - Gap created by rejecting boards on the Wet End Transfer for whatever 
reason (faulty product, splice, change of the length etc)

Drying process - Process of removal of water (moisture) from plasterboard. In this pro-
cess air stream applies the heat to the board, causing evaporation and carries away the 
vapour. 

Drying time - Time board spend travelling through the Dryer. Drying time is different 
for every product manufactured in our plant. Drying time directly depends on the Dryer 
Chain speed, which depends on Board-line speed. 

Drying Temperature – Temperature set points for Dryer Zone 1 and Dryer Zone 2. Dry-
ing temperature is not constant throughout the length of Dryer. It depends on temperature 
set point, position of board in the dryer, level of heath exchange etc.
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Important factors affecting change

There is a number of factors affecting this particular product change that must be considered in order to 
make it successful. 

Board weight 

Board weight changes dramatically from 8.1 kg/m2 for 1312RE board to 10.5 kg/m2 for 1312FR board. 
This represents change of approximately 40 kg/min to the Stucco set point. It is important to know that 
heavier board is harder to dry. Increase in board weight during this product change is achieved through 
slowing down Board-line and adding Fly-ash and Vermiculite to the mix. Reduction to Stucco set point 
during this change must FOLLOW reduction in Board-line speed to make sure that board weight is as 
required or HIGHER. 

Balance between drying time and drying temperature. 

Drying temperature for both products is almost identical under standard operating conditions. Difference 
in drying time between these two products is 14.7 minutes. This is the main cause of problems result-
ing in board calcination manifested as paper delamination and soft edges. Extended drying time (for 
1312RE) can be compensated by reduction in drying temperature. Timing of Dryer Chain speed adjust-
ment will directly affect drying time. If Dryer Chain speed is changed too early then there is high prob-
ability that 1312RE board will suffer from calcination and if change is too late then there is high prob-
ability that 1312FR board will be wet. 

Understanding of drying process - how Dryer operates under different conditions

The most important part of this understanding is regarding gap in the Dryer created by: Operating with 
Dryer Chain speed not being synchronised with Board-line speed and by rejecting board on the Wet End 
Transfer (change of board length, splice, defect product). It is fair to say, based on previous experience, 
that excessive gap in the dryer created by rejecting board on the Wet End Transfer is probably deciding 
factor between success and failure of this product change. 

Starch consumption 

Starch consumption for 1312RE board is 35 g/m2 and for 1312FR board is 50 g/m2. Higher Starch con-
sumption means harder drying of the board. 

Paper porosity

I don’t have any relevant data regarding difference between pink face paper (1312FR) and standard 
paper (1312RE). I can only assume there is no difference in the paper porosity between these two or if 
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Core Mix Phase 

From the moment of first change to the Board-line speed to the moment of last change to Stucco and se-
lecting Fibre-glass it usually takes some 5-7 minutes. Considering number of changes performed during 
this change it is pretty efficient. 

Good preparation, communication and cooperation between operators on the “wet” side of the Board-
line is essential for success of the change. Some advanced planning and changes could prove to be the 
factor determining success or failure of the change. 

Suggested sequence of changes:

 1. Board-line speed (should be changed gradually) 

 2. Stucco set point (should be changed gradually and in conjunction with changes to the Board-
line speed to ensure that board weight is maintained)

 3. Total liquids set point - should be changed gradually and in conjunction with changes to 
Stucco set point. Stucco Weight Belt Feeder will not change flow suddenly but rather gradually - this 
provides opportunity to change total liquids timely - Process Water Pump will respond to the change 
immediately. Change in ratio between dry feeds and total liquids will affect the “head”. Sequence and 
speed of changes should be determined by what is happening on the forming table. 

 4. Change from DCP to HEM configuration (board must be heavier for this to be successful. It is 
good idea to change pumps before this operation (before change starting) - this is to avoid changing two 
pumps at the same time. 

 5. Select “Fire Rated” board in Conductor NT - Keep in mind that selecting FR will introduce 
additional dry feeds to the mix. Also keep in mind that selecting FR will not select Fibre glass Cutter.

 6. Adjust BMA, Fluidiser, Retarder etc in accordance with other changes. It is always better not 
to rush with reducing fluidity of the slurry till flows are stable. 

 7. Select Fibre glass Cutter and make sure it started. Cutters should be checked before the change 
by Maintenance. 

 8. Splice the pink face paper and change face and back print. This should be performed only 
after all other changes are in place. Dry End operators will use this to separate two products.

 9. Follow the splice to the Wet End Transfer. Splice will need to be rejected. We also reject board 
when changing from longer board to the shorter size. To minimise gap in the Dryer it might be a good 
idea to finish 1312RE production on the same length you want to start 1312FR production. 

 10. Change Dryer Chain speed. Exact timing of this is not strictly determined in our plant at this 
point of time. Dryer Chain speed will affect drying time of board already in the Dryer (1312RE). Dryer 
Chain speed should not be changed before FR board is starting to enter Dryer Loading section as the 
earliest and no later than FR board starts entering the Dryer. 
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Drying Phase

Drying phase of the change is the phase which will ultimately determine success of this product change. 
Calcination of the board resulting in poor bond and soft edges is generally happening in late stage of the 
drying process - diffusion phase of the drying. 

Finding a balance between drying time and drying temperature is the key for preventing calcina-
tion of the board. 

Drying time is directly determined by Dryer Chain speed. Timing of the change to Dryer Chain speed 
is very important. If change is performed too early (the same way as change from RE to SR as an ex-
ample) then 1312RE board will be exposed to the drying process for extended period of time (up to 14.7 
minutes). If Dryer Chain speed is changed too late then Dryer might not be able to dry 1312FR board in 
reduced drying time. So far we have been changing Dryer Chain speed once 1312FR board is about to 
enter the Dryer. This means that 1312RE board will be exposed to extended drying time but for less than 
14.7 minutes and that 1312FR board will be exposed to normal drying time for that product. Timely 
changes to Dryer temperature set points can ensure that extended drying time is compensated for 
by reduced drying temperature. 

Gap in the dryer is important factor determining success of this product change. It has great impact on 
operation of the Dryer - particularly on temperature profile. It is very important to avoid or minimise 
gap in the Dryer created by rejecting board on Wet End Transfer. 

Dryer Temperature Profiles
under different conditions

Dryer in Matraville plant is made of 2 zones and has 8 decks. Dryer Chain speed is calculated by divid-
ing Board-line speed with 16 (each deck accommodates 2 boards) 

Ideal Dryer Chain speed for 1312RE board manufactured at 30 m/min Board-line speed is 1.875 m/min. 
Ideal Dryer Chain speed for 1312FR board manufactured at 22 m/min Board-line speed is 1.375 m/min. 
This means that gap between boards in the Dryer is approximately up to 500 mm when Board-line 
speed is changed but Dryer Chain speed is not. This change in gap will affect temperature profile of the 
Dryer. TIC9000 and TIC9020 will maintain calculated temperature but heat exchange between hot air 
and board will be reduced prompting Dryer to close natural gas valve resulting in reduction to the inlet 
temperature. Due to reduced heat exchange, outlet temperature will climb up. Excessive temperature at 
the exit of the Dryer very often results in board calcination. There is no strict point determined as for 
what exact temperature results in calcination but it is commonly accepted that outlet (exit) temperature 
in Dryer Zone 2 must not exceed 120oC for extended period of time. 

Graphs on the following page demonstrate different temperature profiles for different conditions. 
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Dryer Empty

TIC9000 = 216.0 C
TI9000    = 216.5 C
TI9001    = 215.5 C

TIC9020 = 145.0 C
TI9020    = 145.5 C
TI9021    = 144.5 C

Dryer Full (10mm gap)

TIC9000 = 216.0 C
TI9000    = 273.5 C
TI9001    = 177.5 C

TIC9020 = 145.0 C
TI9020    = 175.5 C
TI9021    = 115.1 C

Dryer Full 
(500 mm gap)

TIC9000 = 216.0 C
TI9000    = 270.5 C
TI9001    = 180.5 C

TIC9020 = 145.0 C
TI9020    = 172.4 C
TI9021    = 118.2 C

Dryer Full
(Excessive gap)

TIC9000 = 216.0 C
TI9000    = 266.5 C
TI9001    = 184.5 C

TIC9020 = 145.0 C
TI9020    = 168.4 C
TI9021    = 122.4 C
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Matraville Dryer temperature profiles for 1312RE board
under different conditions

Temperature pro-
files presented in the 
graph on the left side 
were recorded in our 
plant under differ-
ent Dryer conditions 
(Dryer loading). 

It is important to 
note that readings 
for TIC9000 and 
TIC9020 are identi-
cal under all four 
different conditions. 
These values are 
NOT MEASURED 
but rather CAL-
CULATED. Dryer 
will change natural 
gas valve opening 
in order to achieve 
required temperature 
(Set Point). These 
changes will greatly 
affect inlet and outlet 
temperatures. 

Dryer inlet and outlet 
temperatures for 
Zone 1 and Zone 2 
can be monitored in 
Conductor NT . 

Introduction of 
excessive gap in the 
Dryer will reduce our 
abilities to control 
inlet and outlet tem-
peratures greatly. 

All above temperatures are for the air flowing through the Dryer - NOT FOR THE BOARD ITSELF. 
Board temperature is much lower due to the evaporation process. Generally speaking - board is protect-
ed form calcination as long as there is moisture inside the core and evaporation is not finished. 
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Real case studies

Every change to settings made during Core Mix and Drying phase is recorded in Conductor NT. This is 
an excellent opportunity to analyse changes and their impact on the outcome. 

Two changes of this type have been recorded and scrutinized to find out reasons for success or failure. 
These are changes performed on 03/11/2007 and on 16/01/2008. First change resulted in some loss of 
product due to calcination (delamination and soft edges). Amount of rejected product was just under   
300m2. This is also the first change of this type that was closely scrutinized in terms of additional testing 
of the product at the Dry End Transfer. Second change was successful and additional testing returned all 
positive results. 

Case Study No. 1
Change on 03/11/2007

Core Mix Phase changes:

12:36:29 Belt speed  29 28.5
12:36:50 Belt speed 28.5 28
12:37:17 Stucco  232 226
12:37:51 Total liquids 200 198
12:37:59 Belt speed 28 27
12:38:15 Belt speed 27 25
12:38:31 Belt speed 25 22
12:38:37 BMA  1.05 0.9
12:38:57 Total liquids 198 196
12:39:04 Stucco  226 220
12:39:09 Belt speed 22 24
12:39:30 Total liquids 196 194
12:39:46 Belt speed 24 22
12:39:54 Belt speed 22 20
12:40:00 Stucco  220 215
12:40:22 Total liquids 194 192
12:40:29 Fluidiser 940 880
20:40:49 Total liquids 192 190
12:40:58 Stucco  215 210
12:41:05 BMA  0.9 0.8
12:41:20 Total liquids 190 186
12:41:26 Fluidiser 880 750
12:41:36 Fluidiser 750 700
12:41:41 Stucco  210 200
12:41:55 Fluidiser 700 650
12:42:05 Clay/Vermiculite selected
12:42:36 Stucco  200 190
12:43:06 Fluidiser 650 330
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Case Study N
o. 1

Core Mix phase during this particular change of product 
took less than 7 minutes to complete. Face paper was 
spliced at 12:43 - 55 seconds after selection of Clay and 
Vermiculite and start of Fibre Glass Cutter. That is enough 
time for Clay and Vermiculite to reach the Mixer. This 
change is easily visible as slurry changes colour. 

This particular change was pretty messy and control over 
the “head” on the Forming Table was lost for some time 
- slowing down of Board-line was reversed at one point 
to deal with the massive overflow of the slurry over Dam 
assemblies (12:39:09 to 12:39:54)

Due to problems with the “head”, splice and change of 
length (4.2 m to 2.4 m), total of 16 boards of 2.4 m were 
rejected at the Wet End Transfer. This created additional 
gap of 2.4 m between boards in the Dryer. Not all of these 
boards had to be rejected but operators involved were not 
aware of the impact on the drying process this excessive 
gap will have. 

Board manufactured between 12:33 and 12:40 was reject-
ed at the Dry End due to calcination (poor bond and soft 
edges). 

It took 19 minutes and 31 second from first change of 
Board-line speed to change of Dryer Chain speed. This 
delay is partly due to the excessive Wet End reject delay-
ing arrival of FR board to the Dryer. 
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Drying Phase changes:

12:32:26 Zone 2 SP 145.5 145
12:35:44 Zone 1 SP 215 214.5
12:44:00 Zone 2 SP 145 144
12:56:00 Dryer Chain adjusted
13:02:00 Zone 1 SP 214.5 214
13:03:07 Zone 2 SP 144 143
13:09:20 Zone 2 SP 143 142
13:12:33 Zone 2 SP 142 141.5
13:15:43 Zone 2 SP 141.5 141
13:25:55 Zone 1 SP 214.5 215
13:40:00 Zone 2 SP 141 142.5
13:42:56 Zone 2 SP 142.5 143
13:44:51 Zone 2 SP 143 143.5
13:47:08 Zone 2 SP 143.5 144.5
14:11:38 Zone 2 SP 144.5 144
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Actions related to the Drying phase of this change took 
some 1 hour and 39 minutes to complete. Numerous 
adjustments to natural gas output were made during this 
change as well - mainly in order to deal with exces-
sive difference between set point and real temperature 
caused by excessive gap in the Dryer. 

Attempts were made to compensate extended drying 
time and excessive gap in the Dryer but it is fair to say 
these were not timely or adequate. 

Considering how big gap in the Dryer we had to deal 
with, I have some doubts that losing of product was 
avoidable but more aggressive adjustments could mi-
nimise it. 

Chart on the left presents Dryer 
temperature profile during this prod-
uct change. It is important to note 
that temperatures for TIC9000 and 
TIC9020 have barely changed dur-
ing this process (due to the lack of 
decisive changes to temperature set 
points). On the other side, changes of 
TI9000, TI9001, TI9020 and TI9021 
were quite substantial. This was 
caused by combination of factors - 
500 mm gap created during Core Mix 
phase and in particular by introducing 
excessive (2.4 m) gap created by re-
jecting boards at the Wet End Trans-
fer. Note that temperature at the exit 
of the Dryer (TI9021) was in excess 
of 120oC for quite some time.

It is fair to say that this particular product change was not executed well in either Core Mix phase nor 
in Drying phase. During Core Mix phase we lost control over the “head” on the Forming Table and that 
introduced an element of panic and rushing with other changes (reversing process of slowing down etc). 
Overflow over Dam assemblies affected board edges and operator rejected boards with this defect as it is 
pretty much standard response to this type of situation in our plant. Not all boards had to be rejected at the 
Wet End Transfer but operator is not to be blamed for doing it as he was not made aware of the importance 
and impact that gap in the Dryer causes on the Drying phase. 
Changes related to the Drying phase were not enough to compensate for extended drying time. It was prob-
ably impossible to compensate for the excessive gap but it was possible to compensate for extended drying 
time by more aggressive changes. 
One positive element of this product change was that we became aware of possible consequences for qual-
ity of the product and decided to perform additional testing. Faulty product was identified and prevented 
from being released to the market. 
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Case Study No. 2
Change on 16/01/2008

8 8

Core Mix phase

15:02:19 Stucco  265 256
15:02:30 Belt speed 29 27.5
15:02:54 Total liquids 193 192
15:03:11 Total liquids 192 191
15:03:30 Belt speed 27.5 26
15:03:42 Total liquids 191 189
15:03:57 Stucco  256 235
15:04:08 Total liquids 189 188
15:04:25 Belt speed 26 25
15:04:42 Belt speed 25 24.5
15:04:52 Total liquids 188 184
15:05:11 Fluidiser 920 800
15:05:18 Total liquids 184 183
15:05:32 Total liquids 183 182
15:05:39 Fluidiser 800 700
15:06:13 Fluidiser 700 600
15:06:43 Face water 120 0
15:06:49 Back water 90 0
15:07:47 Clay/Vermiculite 1
15:07:51 Fiberglass 0 1
15:08:17 Belt speed 24.5 22
15:09:23 Belt speed 22 21
15:09:50 Fluidiser 600 500
15:10:01 Stucco  235 228
15:11:08 Belt speed 21 20
15:11:21 Stucco  228 223

Drying phase

14:57:35 Zone 1  212.5 210
14:58:59 Zone 2  143.5 141
15:12:12 Zone 1  210 208.5
15:12:19 Zone 2  141 139
15:24:06 Zone 2  139 135
15:24:31 Zone 1  208.5 205
15:24:43 Zone 1  205 204
15:25:12 Zone 2  135 132 
15:26:51 Zone 1  204 203
15:26:55 Zone 2  132 130
15:34:45 Zone 1  203 205
15:37:53 Zone 1  205 206.5
15:40:04 Zone 1  206.5 207
15:46:26 Zone 1  207 207.5
15:47:05 Zone 1  207.5 208.5
15:50:37 Zone 1  208.5 209
15:52:49 Zone 2  130 126
15:53:59 Zone 2  126 130
15:54:51 Zone 1  209 210
15:55:03 Zone 2  130 132
15:56:35 Zone 2  132 135
15:59:26 Zone 2  135 137
16:00:30 Zone 2  137 140
16:06:35 Zone 2  140 145
16:08:53 Zone 1  210 211
16:15:07 Zone 2  145 146.5

Chart on the left is presenting Dryer 
temperature profile during this change. 
Core Mix phase went smoothly and 
without any incidents or spillages. Only 
one board was rejected at the Wet End 
Transfer (3 m long) to avoid excessive 
gap in the Dryer. 
Aggressive adjustments (particularly to 
the set points in Zone 2) ensured that 
extended drying time was compensated 
for by decisive reduction to drying tem-
peratures. 
Additional testing of boards was per-
formed at the Dry End and all results 
were positive. Complete success. 



Guide for change of product from 1312RE to 1312FR without stopping Board-line

Lafarge Plasterboard - Matraville Plant - Production Department
9 9

Change from 1312RE to 1312FR without stopping Board-line is a very complex change and one with a 
high degree of risk of producing some product that is not within our quality standards and specifications. 
There are many variables involved and too many situations where control might be lost. It is very impor-
tant to be able to identify faulty product and prevent it from reaching market place. Our standard testing 
schedule might not be adequate for this task. Some additional testing of product at the Dry End is required 
to ensure that all product released to the Warehouse and our customers is of good quality. 

Product most likely to be affected during this product change is 1312RE. To be on safe side - the most like-
ly board to be affected is 1312RE that happened to be in the first quarter of Dryer Zone 2 and all 1312RE 
board in Zone 1 at time of Dryer Chain speed change. 

If above is correct then last 30 minutes of 1312RE board are most likely to be affected by extended drying 
time. Our experience is that critical time frame is narrower than this (10-15 minutes) but so far we were not 
able to pinpoint exact timing of that (it seems to be different for every campaign).

What needs to be tested and when?

Board exposed to extended drying time is most likely to suffer from calcination which destroys bond be-
tween paper and core of the board and also burns the edges making them soft. Other parameters covered 
by our standard testing are not affected. In my opinion, dry bond test and edge hardness test would be suf-
ficient to identify faulty product. Last 30 minutes of 1312RE board should be subjected to test of dry bond 
and edge hardness in 5 minutes time intervals. Test results should be recorded in SFCQP. 
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And last but not the least - we must analyze this product change from safety point of view. 

It is compulsory to wear Safety Glasses, Safety Helmet and Safety Boots in our plant at any time. 

Change from 1312RE to 1312FR without stopping Board-line requires involvement of several operators 
on the Wet End - Forming area. These are - Core Mix Operator, Former Operator, PLB Operator and Shift 
Supervisor. Presence of Plaster Mill Operator and Shift Electrician is also required in case of need for as-
sistance. They will all operate in relatively small area and under considerable pressure to perform their 
tasks efficiently and timely. Due to potential spillages, this area might become wet and slippery. Only well 
organised and trained crew can perform this change without excessive safety risk. 

Some precautions can and must be taken to eliminate or minimise risk of injuries and accidents. 

For example - during this change we move from DCP to HEM configuration - this involves change of our 
DC pumps and replacing long hoses with short ones. To minimise number of operations performed during 
this product change we can change DC pumps before starting product change (10 minutes earlier) so that 
only long hoses need to be swapped for the short ones during the change. 
Work area must be cleaned from any spillages and anything that might represent trip hazard. Mobile DCP 
work-bench should be pushed on side to be out of the way after pumps have been changed prior to the 
product change.
PLB operator handling Fiberglass should wear Dust mask. Dust mask should be also used during work on 
the Vermiculite Transfer platform. 

It is our goal to operate our plant efficiently. However - IT IS OUR 
IMPERATIVE TO OPERATE OUR PLANT SAFELY. 

If working conditions during this product change become dangerous for safety and 
health of the crew then change should be abandoned and safety restored to acceptable 
standards. 

Safety Sa
fe

ty
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I hope this Guide has helped better understanding of all processes involved in the product change 1312RE 
to 1312FR without stopping the Board-line. My experience from working with various crews on this 
change is pointing to the lack of this understanding among operators. That prompted me to try to make 
this Guide. 

Our process is ever changing and advancing as we progress and some changes to this Guide will be nec-
essary to be able to keep up with that progress. This Guide is therefore not a finished project but rather 
work in progress. Only two changes of this type were scrutinised and conclusions made. That was efficient 
enough to help to compare some elements of the change. Many improvements are still to be made to make 
this change even more successful than now. 

Any suggestions how to improve our efficiency in performing this product change are encouraged and 
welcome. Please contact me on alex.adzic@au.lafarge.com with your comments and suggestions.

Justification of this product change was questioned mainly due to some failures to identify faulty product 
and prevent it from being released to the market, as well as number of changes that were not successful 
and loss of product occurred. It is always good thing to ask this type of question as not every change to 
the way we do things is necessary positive and progressive. 
If we analyze positive and negative impact this change has had on our performance then I believe that 
we can justify it without any doubts. Performing this product change has improved our overall Machine 
Efficiency and particularly our results for T4  (down-time for product change). Loss of product so far has 
never exceeded 300 m2. It is important to know that loss of product would also occur if we stop our Board-
line to perform this change as every shut-down and start-up are associated with some loss of product. We 
have also improved utilisation of our Dryer by avoiding situation of it operating unloaded while Board-
line is stopped for product change. 
We can make this product change even more efficient by getting to know our process better and improve 
our performance through sharing our experience and knowledge. 
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