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he MPOB mill auditing is gaining 
momentum and it is possible very 
soon MPOB Code  of Practices

INTRODUCTION

(CoP) will be able to replace the Milling 
Competency Certificate (MCC), which has 
been a little inactive in recent times due to 
the severe shortage of competent personnel 
to conduct them.  More mills are requested 
to register for the CoP certifications as cur-
rently the audit fees is moderate but may 
rise in future as it is quite costly for MPOB 
to organize and conduct the audit. 

We are aware that millers are still  not 
fully aware of the CoP audit. The concept 
of audit was conceived by the Director-
General of MPOB as he personally felt that 
there must be a good system within the in-
dustry specifically dedicated to ensure that 
three fundamental principles are adhered to 
in all aspects of the palm oil industry. They 
are food safety, product quality and sustain-
ability. The CoP deals with all that we are 
aware of but being at its infancy stage, it 
may not be perfect yet but in year to come 
with feedback from the industry, the CoP 
will become a very good marketing tool as 
it intends to produce palm products with-
out loosing track of humanitarian issues. 

We are happy to note that some mills 
already have all the requirements for CoP 
compliance and of course there are also 
mills that have to start from the scratch. 
This article is meant for the second category 
as they have to get busy and get started as 
otherwise they will be left behind and may 
not be able to sell their palm products even 
within Malaysia.

You may want to ask the question why 
do we need this elaborate documentation 
process. The answer is simple. If any of 
our finished products ends up in a foreign 
country where a safety issue arises, there is 
no provision to trace the cause to the par-
ticular mill from where it originated. The 
only way to check is to eliminate the mills 
which had no  proper documentation and 
that will narrow down the mill which could 
have been the cause. Therefore, it is impor-
tant to have proper documentation of all 
mill activities.

The two most important issues are the 
standard operating procedures (SOP) and 
recording of all activities like processing 
log book, personnel training documenta-
tion and others which are listed to help 
mills to appreciate the system. This is not 
at all aimed to make the miller’s life miser-
able but to make it comfortable as the man-
agement can always refer to  the records if 
something went wrong and the information 
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came some time later and no one could re-
call the events. This is to create an alibi for 
the mill so that millers can say that their 
products have been produced after meeting 
all the prerequisites established by MPOB.

There is no need to have a large number 
of books. It is the information that is re-
quired. You may create the documentation 
in whatever style you want as long as they 
can be retrieved when needed. The station 
operators can note down the required data 
in a little book or a paper and the super-
visor can transfer them to his master log 
book. Note that this does not and will not 
replace the Production Book or the Labora-
tory Record book or other established sys-
tems.

Weighbridge (manager/office staff)

• Yearly calibration and certification.
• Weight discrepancy ex-mill and deliv-

ered weights (out).
• Fresh fruit bunches (FFB) purchases 

consignment chits (in).
• FFB weighing record.
• Crude palm oil (CPO) weight ex-mill 

and delivered weight (out).
• Weighing of sludge oil (out)-sales.
• Weighing of empty fruit bunches (EFB) 

(out)–sales.
• Weighing of decanter cake (out).
• Weighing of bunch ash (out).
• Weighing of incoming items (in).
• Palm kernel ex-mill sales (out).
• Palm kernel shell ex-mill sales (out).
• Palm mesocarp fibre sales.
• Weighing routine cleaning.
• Weighbridge maintenance electronics/

mechanical.
• Load cell damage by lightening/others.
• Others.

Approach Road and Hopper Apron and 
Hopper (supervisor)

• Approach road washing.
• Approach road–surface repair.

• Cleaning of side drains.
• Hopper apron cleaning.
• Hopper apron re-surfacing.
• Hopper and apron lighting.
• Hopper cleaning identify bays cleaned.
• Hopper bottom loose fruit recovery.
• Hopper bottom cleaning.
• Hopper maintenance - mechanical/

electrical.
• Corrosion of structural steel visual ob-

servation (maintenance) .
• Hydraulic/preumatic system overhaul 

(maintenance).

Fresh Fruit Bunches Grading (office/man-
ager)

• Grading operators office inspection log 
(upkeep).

• Grading documentation (list docu-
ments).

• Records of analysis (actual).
• Records of rejected bunches (estimates).
• Quality assessment (visual).
• Other (list).

Cage Filling/Sterilization (supervisor) 

• Cages filled at hourly interval with de-
tails on level of filling/overfilling, etc.

• Changes pushed into sterilizer num-
bers at hourly interval – time-in/time-
out.

• Hourly sterilizer temperatures.
• Sterilizer pressure chart (already in-

stalled).
• Record of sterilization regime change 

based on quality of crop, e.g. regime  
 1 – overripe crop – 50 min cycle. 
• Breakdown data, e.g. no steam supply - 

boiler shut down.  Digester full - press 
breakdown - causes.

• Defects noted like – steam blowing at 
door, pressure gauge faulty the report.

• Inadequate safety in working area, e.g. 
slipping (due to oil) flooding of work 
area, etc. should be recorded.

• Safety warning notices in key areas, if 
missing should be recorded and man-
ager notified. 
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Threshing and Pressing (supervisor)

• Thresher cleaning record.
• Sterilizer bunches elevator breakdown 

record.
• Overhead hoist operating hours.
• Fruit conveyors, elevators weekly in-

spection reports (maintenance).
• Digester level and shutting down data 

when empty.
• Digester temperature and level.
• Digester liner renewal interval/dates 

(maintenance).
• Digester blades renewal interval/dates 

(maintenance).
• Press cone pressure and kWhr.
• Press screw/cage renewal interval with 

new weight as well as worn out ones 
(maintenance).

• Crude oil dilution data.
• Press operation, date, No. of presses 

operating on/off time with operating 
hours.

• Press cleanliness – who cleaned and 
when.

• Defects report data (defects reported to 
supervisor).

• Press station general inspection data 
including gutter, conveyers, pump, etc.  
A complete inspection must be made in 
every shift and observations recorded.  
In a book from which supervisors can 
extract data for writing his shift log.

• Shift take-over log.  How the condition 
was when taken over. 

Oil Station (supervisor)

• Cleanliness of the station by each shift 
operator.

• Tank level (a) C. S. tank (b) sludge tank 
(c) pure oil tank per shift.

• C.S. tank temperatures (once/shift).
• Vacuum readings (once/shift).
• Palm oil pump pressure and tempera-

ture.
• Sludge centrifuge – shutting down due 

to chokage – data (when and why).
• Purifier/decanter operating hours, shut 

down data.

• Storage tank temperature.
• C.S. tank differential head (oil skimmer 

level and sludge level) (ones/shift).
• Defects log - observed during shift.

Nut Station (supervisor)

• Press cake condition - moisture level 
comment by touching.

• Condition of nuts in polishing drum – 
fibre attachment.

• Nut breakage in press cake – observa-
tion/comments.

• Nut cracking broken kernel by quick 
analysis/shift comments.

• Hydro-cyclone/clay bath kernel loss 
quick analysis – comments.

• Production kernel dirt content – quick 
analysis comments.

• Kernel losses in shell – quick analysis – 
comments.

Effluent (supervisor)

• Oil in sludge underflow.
• Oil in sterilizer condensate.
• Oil in de-oiling tank.
• Oil in final effluent.
• Fat oil recovered and recycled.
• Comments by operators.
• Defects noted.

Effluent Digestion (supervisor) 

• Temperature of cooling pond.
• Oil content in cooling pond estimation 

(high/low/overage).
• BOD of cooling, anaerobic, aerobic and 

final discharge.
• COD of cooling, anaerobic, aerobic and 

final discharge.
• Observation defects, etc.

Boiler House/Power (supervisor) 

• Boiler operational log - hourly reading 
start with water level gauge tested tem-
perature, pressure, flow rate etc.

• Blow down record.
• Shut down record.
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• Turbine  Receiver data log - load, pres-
sure, oil tempt, tank, safety valve lifting 
etc. (separate record).

• Flue gas continuous analysis chart 
(Ringleman chart).

• Flue gas 3rd party analysis (yearly for 
others).  

The following records to be maintained 
by the executive staff:

• Records of the training of all personnel 
in the mill including the senior staff, 
clerical  staff, non-clerical staff and   
process workers.

• Minutes of meetings held with trade 
union. 

• Safety meeting records and action tak-
en.

• Minutes of meetings with plantation 
executives. 

• Minutes of meetings with other crop 
suppliers.

• Comments by regulatory bodies, e.g. 
Occupational Safety and Health Act 
(OSHA), Department of Environment 
(DOE), MPOB etc. - log book. 

• Process log book, laboratory records 
and  any other records.

• Water treatment records (third party 
like Nalco), Round Robin test results.

• Any other record.

THE CREATION OF STANDARD  
OPERATING PROCEDURES (SOP) – 

SOME TIPS

Mills  with ISO certification are likely to be  
quite familiar with the system. But for other 
millers, the word SOP seem to baffle them. 
It is quite simple to write the SOP. The com-
mon factors in all SOP can be written un-
der the heading common to all stations and 
they are (1) safety aspects like safety shoes, 
ear plugs, helmets, (2) cleaning require-
ments, e.g. the requirement in each station 
for the operator to clean his work area just 
before the change of shift or termination of 
processing for the day, (3) in case of acci-
dents, the procedure to follow - who to con-
tact? (4) reporting the findings or station/ 

plant data to the shift supervisor at the end 
of shift. It is not necessary to cut and paste 
the common tasks under every station SOP, 
unless millers want the SOP document to 
swell in thickness. Just write only steps spe-
cific to the particular plant.

Please note that this is by no means com-
plete by itself. These are only the skeleton 
frame work. You will have to add more ac-
cording to the character of your milling op-
eration to make it complete. Do not compile 
the SOP with the idea of satisfying the re-
quirements of certain certification require-
ments. It must be created with the sole in-
tention of serving an objective.

EXAMPLES OF STANDARD 
OPERATING PROCEDURES (SOP)

Weighbridge

• System boundary. This starts from the 
area where vehicles carrying fresh fruit 
bunch (FFB), and those dealing with 
other dispatch products will be wait-
ing outside the mill for weighing in. 
This ends until the FFB vehicles have 
completed the discharge of their FFB 
consignments, oil tankers have already 
completed the oil filling, kernel lorries 
have completed filling the lorries with 
kernel, the EFB  and  kernel shell lor-
ries have completed their filling and the 
weighing out.

• The weighbridge must be calibrated 
yearly and certified by the Department 
of Weights and Measures. A copy of 
the certificate must be displayed on the 
wall out side the weighbridge office. 
The operators are required to remind 
the expiry of the existing certification 
to the management in case they over-
looked the expiry date.

• The weighbridge operator shall prefer-
ably have SPM or equivalent qualifica-
tion or others with sufficient computer 
literacy to operate the computer. How-
ever, in-house training certificate issued 
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by the mill management after due train-
ing is required by all as evidence that 
the operator is competent.

• The vehicle movement for weighing in 
and out shall follow a set of procedure 
using traffic lights (red for no entry and 
green for enter) and only the  weigh-
bridge operator or the security person-
nel shall operate as designated by the 
management and no one else.

• The weighbridge operator shall inspect 
all delivery chits and scrutinize the data 
entry for glaring inconsistencies and re-
port this to an executive or anyone else 
nominated by him.

• Every weighing in and out must be re-
corded and a copy retained even if the 
transaction was for the plantation like 
fertilizer weighing or the diesel deliv-
ery. 

• A separate log book should be kept to 
record weighing done for the plantation 
(particularly fertilizer weighing) or oth-
ers and this record must be initialed by 
an executive.

• There must be a specific instruction 
from the mill management for weigh-
ing services rendered to outsiders other 
than products associated with mill op-
erations.

• The weight discrepancies between 
the mills weighbridge and the receiv-
ing end weights shall be recorded and 
initialed by an executive. This infor-
mation must be conveyed as soon as 
possible through the vehicle driver or 
other means to the receiving end man-
agement in a standard format and a 
copy kept by the mill for reference.

Fresh Fruit Bunches Hopper Operation

• Make sure the surveillance cameras are 
in a healthy condition. Note this down 
in the log, e.g. checked the cameras to 

be in order or defective. Report the 
matter to the supervisor.

• Note the condition of the hopper apron, 
e.g. dirty fruits still lying on it, etc.

• Make sure that the FFB graders are at 
hand ready to conduct FFB grading 
when lorries begin unloading. Note 
down the number of graders on duty.

• Instruct the drivers to discharge the 
FFB consignment in specific hoppers 
and not where they like even if all hop-
pers are empty. This is to let them know 
that the hopper operators are in com-
mand.

• Unruly behaviour of the drivers must 
be noted down in the log. 

• The FFB graders will decide on the 
number of bunches and the specific 
spot  where they are to be dumped  on 
the apron for analysis. The hopper at-
tendants shall not interfere with that 
operation.

• The estate management and staff are 
empowered to inspect their consign-
ments on the hopper any time they 
choose to come.

• FFB should not be allowed to be 
dumped on the hopper apron unless 
it is absolutely necessary. All attempts 
must be made to ensure that the fruits 
are not bruised during discharge in the 
hopper.

• Ideally similar type of crop based on 
bunch ripeness should be discharged 
into the same hopper to enable them to 
be combined together to form a steriliz-
er charge so that appropriate steriliza-
tion regime can be applied to them.

Cages Filling

• Ensure that cages are free from any 
contaminants like stones, nets, etc.
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• Loading into cages is a careful opera-
tion involving the loading of the correct 
number of bunches so that bunches is 
level with the top edge of the cages and 
at the same time fruits shall not spill 
out to the ground from the chute dur-
ing filling.

• As far as possible all cages shall have 
the same weight of FFB so that it is eas-
ier to estimate the weight of cages not 
processed.

• If by any chance fruits happen to spill 
on the ground they must be re-covered 
as soon as possible and put back in the 
cage.

• If any cages or the hopper door mecha-
nism are found to be needing repair 
this must be noted down and the su-
pervisor notified.

Sterilization

• Ensure that all mechanisms associated 
with safety of personnel are free from 
defects and  they are operational by ac-
tually testing them.

• Ensure the regulatory approvals are in 
place and the expiry date and registra-
tion number clearly stamped on each 
sterilizer.

• Do not get into a sterilizer for hooking 
detached hooks unless the following  
procedure  is strictly followed. 

 All  sterilizer doors must have a ring weld-
ed on to it so that a chain can be attached  
to it with other end locked to similar ring 
welded on to a column. The operator who 
goes into the sterilizer must keep the key 
in his possession. In addition, a prominent 
signboard must be displayed in front of 
the sterilizer  with  the words, DO NOT 
CLOSE DOOR–OPERATOR INSIDE. 
The supervisor also must station himself 
or his trusted assistant in front of the steri-

lizer for the entire duration of the time the 
operator is inside. If the operator does not 
exit from the sterilizer within 5 min, the 
supervisor must assign another person to 
go inside and investigate. This special SOP 
must be displayed in front of the sterilizer 
and no compromise must be allowed to 
make it simpler.

• The interior of the sterilizer must be 
free from bunches, fruits and other con-
taminants that could obstruct the con-
densate discharge. This will be treated 
under routine cleaning.

• The sterilization regimes catering for 
the three types of crop namely over-
ripe, under-ripe and ripe must be es-
tablished and used when necessary.

• The sterilization peaks should not be 
allowed to reduce to zero pressure dur-
ing blow down operation as this will 
result in wastage of steam. The steri-
lization programme should not cause 
the individual peak pressure to drop to 
zero. A reasonable pressure drop is no 
more than 60% of the peak as by then 
most of the air would have blown out. 

• The sterilizer condensate should be 
continuously bled through a by-pass 
line installed parallel to the main con-
densate pipe. This is to evacuate the air 
released from bunches when they are 
subjected to prolonged heating within 
the sterilizer.

Bunch Lifting/Transfer and Threshing

• The operator must check the bunch tip-
per frame foundation to rule out the 
possibility of the tipper breaking loose 
from the foundation and its condition 
must be logged every day. If defective 
this must be reported to the supervisor.

• The duration of the tipper rotation for 
complete bunch discharge must be 
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established and number of cages tipped 
hourly logged with comments if there 
are discrepancies arising from lack of 
fruits or machinery breakdowns.

• In the case of cage hoist, ensure that the 
regulatory approvals are in place. The 
expiry date must be clearly stamped on 
the hoist control car or the body where 
it can be clearly seen.  If about to expire 
remind the manager.

• Make weekly inspection of the drum, 
endless chain joist (I-beam), other wear 
parts and log the condition as accurate-
ly as possible. If worn out dangerously, 
report the finding to the manager.

• Ensure that no personnel stand under 
the active zone of the hoist when it is in 
operation.

• Provide sirens during the hoist move-
ment so that personnel standing under-
neath can get out of the way.

• Ensure that all the safety instructions 
are displayed in prominent areas.

Fruit Conveyors/Elevators

• The fruit conveyor and elevator chains 
should not operate at high speeds. The 
recommended maximum speed for 
conveyors for log life is about 30 m  
min-1.

• In the case of  chain rollers, all efforts 
must be made to discourage palm fibre 
from lodging within  rollers  as it will 
cause them to slide instead of roll.

• Care should be exercised by the shift 
greasers to avoid the grease from fall-
ing into the bucket elevators during the 
routine greasing exercise.

• Large quantities of thrash get collect-
ed daily in the elevator pits and this 

should not be allowed to accumulate. 
This must be evacuated at least weekly 
as otherwise they will tend to rot and 
become a breeding ground for bacteria 
or other microbes.

Digestion and Pressing

• The digester shall not operate without 
a minimum of two-third full of fruits.

• There should be an indicator to indi-
cate the digester level and it should be 
clearly visible to the press operators.

• The press should be stopped when the 
digester level drops below the three-
quarter level.

• The digester temperature should be 
maintained at or above 90oC at all 
times. For this, remote gauge should be 
used. The accuracy should be checked 
and  calibrated quarterly by the labo-
ratory  using a master gauge as this 
gauge is  subject to extreme conditions.

• The digester drainage will tend to re-
duce when the drainage holes get 
choked up and this must be corrected 
by flushing them with hot water or 
other means. If the problem persists 
this must be reported to the supervi-
sors and remedial action taken the next 
day.

• The press cone pressure based on the 
ampere reading should not exceed 30 
amps or any established ampere found 
suitable for the mill. If the nut  breakage 
is in excess of 25%, the cone pressure 
should be reduced without causing an 
undue rise in the oil loss in mesocarp 
fibre. This is best done by increasing 
the digester drainage to the maximum. 
There are mills capable of good press-
ing with nut breakage as low as even 
5%. So the aim should be as low as pos-
sible and not 25%. This can be done in 
stages.

Feature Article



PALM OIL ENGINEERING BULLETIN NO. 9524

• Hourly readings of press amps – each 
press.

• The gap between the bottom perfo-
rated plate and the expeller arm also 
can be a factor causing excessive nut 
breakage. If kept too close, nuts will 
not be able to lodge within the tight 
gap avoiding nut breakage and if too 
wide a gap, nuts can enter the gap but 
will not break. The mill can establish 
the optimum gap based on their com-
fort level and instruct the maintenance 
team to maintain this and record it.

Crude Oil Vibrating Screen, Sand Trap, 
Crude Oil Tank

• Over-accumulation of tailings on 
the screen can result in reduced flow 
through the screen. The operator has 
to manually remove them periodically, 
e.g. hourly if necessary.

• A flushing water jet should be pro-
vided over the screen for flushing the 
screen.

Oil Station 

• Crude oil tank should be thoroughly 
cleaned weekly and inspection carried 
out on the condition of the partition 
plates.

• The crude oil pump must essentially 
be a positive displacement pump (e.g. 
Mohno pump) and operating at a speed 
not exceeding 800 rpm. Alternatively a 
steam ejector pump may be used. Cen-
trifugal pumps are not encouraged for 
pumping crude palm oil. 

• The crude oil pump impeller and sta-
tor should be opened up and checked 
monthly for cleaning and inspection on 
wear of internal components. 

• The crude oil should be heated in the 
pre-heating chamber to raise the tem-

perature of crude palm oil  to between 
90°C  and 95oC.

• The temperature of the crude palm oil  
in the continuous clarifier should be 
maintained at above 90oC and should 
be monitored closely. The thermometer 
has to be remote type so that it is easily 
visible to the operator.

• The oil skimmer height should be ap-
proximately 15 cm below the sludge 
off-take level. For effective monitoring 
and control of the skimmer height, a 
metal pointer with graduations in cm 
should be welded on to the interior of 
the clarifier tank close to the skimmer. 
This reading should be logged hourly.

• The tank cleaning schedule (past and 
future) should be recorded on a white 
board placed close to the operator’s 
bench/table.

• The temperatures and levels of hot 
water tanks, sludge tanks and pure oil 
tanks should be monitored hourly and 
logged. The thermometers should be 
calibrated quarterly by the laboratory  
using a master gauge.

• The pure oil temperatures at purifier 
outlet, vacuum dryer outlet and pro-
duction oil before and in storage tank 
should be recorded every shift and the 
thermometers calibrated quarterly.

• The vacuum dryer vacuum to be re-
corded every 2 hr together with the 
temperature if a thermometer is fitted.

• Decanter data: operating hours, amps 
every 2 hr, production data. 

• Sludge centrifuge operating log (start/
stop) cleaning intervals, change of noz-
zles during operation.

• Storage tank levels at end of each shift: 
external pointer (not by soundings).
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Nut Station 

• Condition of press cake – comments,  
e.g. (1) oily, (2) high broken nuts, 

 (3) yellow mesocarp, etc. once every  
shift by visual observation.

• Separation column - comments - once 
per shift - based on visual observation, 
e.g. (1) over-loaded, (2) cake not suffi-
ciently loosened up for fibre/nut sepa-
ration, (3) high moisture, (4) too much 
fibre falling into the polishing drum 
along with nuts, etc. These can be listed 
with attached boxes where the opera-
tors can just tick to avoid the torture of 
having to write down whole sentences. 
This operation will make them feel that 
their observations are valuable to the 
management.

• Nut polishing drum. Write comments 
on the condition of nuts every 2 hr like 
(1) excessive fibre still attached to nuts, 
(2) too much dura nuts, (3) high stone 
content.

• Nut silo: if heated, the temperature and  
levels must be recorded every 2 hr.

• Nut crackers: comments on per-
formance, e.g. (1) cracking efficiency 
dropped-excessive semi-racked/un-
cracked nuts observed in cracked mix-
ture, (2) suspect rotor rods/ripple sur-
face worn off (3) suspect wear plate 
worn off, etc.

• Low tension dust separation (LTDS):  
the shell separated by LTDS must be 
tested by the laboratory at least quar-
terly to find out the percentage shell 
out of the total shell separated by 
LTDS. It is imperative that maximum 
shell is separated here instead of at the 
wet separation process. During the pe-
riod when, dura crop reigned palm oil 
industry, the LTDS contribution in shell 
separation was significant but with ten-
era it is no doubt low but still possible 
to achieve about 60% separation to to-

tal shell without sacrificing too much 
kernel fragments. This problem can be 
easily resolved if broken kernel is con-
trolled in the press. 

• Hydro-cyclone. The cracked mixture 
pump pressure must be recorded  once 
every shift. The two hourly observa-
tions to be recorded after conduct-
ing a simple analysis of a sample are: 

 (1) un-cracked whole nut in shell, (2) 
half cracked nut in shell,  (3) whole  
kernel, (4) broken kernel. Similarly, the 
kernel also should be sampled and an-
alysed for 1) un-cracked whole nut in 
kernel,  (2) half cracked nut in kernel,  
(3) broken kernel, and (4) shell/dirt  in 
kernel.

• Hydro-clay bath. In the case of clay 
bath, the specific gravity of the clay 
bath should be recorded hourly and 
corrective action done by adding more 
clay in the mixture. In addition, all the 
analyses should be carried out as for 
hydro-cyclone.

• Kernel silo temperature should be 
maintained at 70oC for a  duration of 
14 hr. The silo levels and temperature 
must be recorded in every shift. The 
thermometer should be calibrated eve-
ry three months. The silo together with 
the shaking grate should be cleaned at 
minimum six monthly intervals. The 
heater banks should be cleaned weekly. 
The cleaning schedule must be written 
on a white board mounted near the si-
los.

• The complete pneumatic transport sys-
tem comprising the blower, bulk stor-
age tank, discharge ducting, air lock, 
etc. must be cleaned at six-month in-
tervals. The bulk storage levels should 
be established weekly and checked 
against physical stock derived form 
production. Dispatch figures and dis-
crepancies logged and written off 
weekly for audit purposes.
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Boiler House

• All workers must be made aware of 
the danger involved in the operation 
of boilers. Only qualified operators 
should be allowed to operate a boiler 
independently. The others like trainees 
are allowed to operate only under the 
supervision of a qualified operator.

• The first job of the boiler operator is 
to test the gauge glass of all boilers in 
operation. When in normal mode, all 
valve handles will be in vertical po-
sition, viz., the water and steam side 
valves are open and the drain valve is 
shut. This is to prevent the accidental 
sliding of the horizontal handle valve 
to gradually take up a vertical position 
thereby shutting off  the cock due to vi-
bration. The steps are:

i. Close water and steam cocks and 
open drain. If nothing issues out there 
is no leakage through the drain.

 
ii. Open and close water cock to check 

that the water cock connection to the 
boiler is clear.

iii. Open and close steam cock to check 
that steam connection to the boiler is 
clear.

iv. Close the drain.

v. Open the water cock. Water should 
gradually rise up to the top of the 
gauge glass.

vii. Open the steam cock and the water 
in the gauge should fall to the level of 
the water in the boiler.

• Burst tube. (i) Shut off the fuel feed-
ing system, the draught fans, the ID 
fan damper and feed water supply, (ii) 
allow the boiler to cool down slowly, 

 (iii) when the pressure drops to about 
1 bar, open the air cock, (iv) inform the 
machinery inspector who will then di-
rect the required action to be taken. 

• Fire blow back from furnace. This 
is caused by the improper balanced 
draught maintained in the furnace and 
may cause fire hazard if not checked. 
Make sure the furnace draught is main-
tained at-0.25 inch water gauge (IWG) 
or–6 mm water gauge. The negative 
pressure will discourage blow back. 
Both the draught fans must be set to at-
tain the correct furnace draught.

• Black smoke. This is due to the over 
feeding of fuel into the furnace and can 
be controlled if operators are a caring 
lot. If the fuel feeding is increased, it 
must be accompanied by a correspond-
ing increase in air and that must be sup-
plied by the draught fans operating on 
auto mode. If the draught is automati-
cally controlled the balanced draught 
will be achieved quickly. If it does not, 
the defect must be corrected as soon as 
possible as the control system is not re-
sponding fast enough.

• The boiler ash must be cleared at regu-
lar intervals.

• All readings must be taken hourly and 
logged. This must be the actual read-
ings and NOT what should be – a com-
mon mistake by the boiler operators.

• The feed water must be well treated at 
every stage like raw water treatment, 
flocculation, pressure sand filter, soften-
er and chemical dosing. The boiler op-
erators must be well aware of the daily 
analytical results. They must make 
comments on the quality of boiler wa-
ter. The effective life of a boiler depends 
very much on the feed water treatment 
than anything else.
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Power Plant

The steam should not be allowed to blow 
out through the relief valve as this result in 
the wastage of energy. 

 • In a well managed power plant, this 
should never happen.

 • The surplus steam may be utilized to 
heat up feed water in the feed make-
up tank instead of wasting to atmos-
phere. 

• The steam traps must be tested every 
morning by draining away the con-
densed water after the mill has started 
operation.

• The steam trap by-pass valve must 
always remain shut. It must only be 
used for testing. If the traps are found 
to be passing, this must be reported to 
the supervisor and logged in the log 
book.

• Low pressure wet steam is a danger-
ous vapour and must be treated as 
such. Excessive un-drained conden-
sate at valve could cause violent water 
hammer endangering people. As such, 
the condensate must be fully drained 
before wet steam is admitted into a 
steam range containing condensate.

 
Biomass (EFB, fibre and shell) Manage-
ment

• EFB produced by the mill during 
processing must not be allowed to re-
main within the mill premises. It has 
to be transferred to the plantation if 
the mill is part of the same group, for 
mulching in the plantation field  if 
such a company ruling exits. 

• If the company has a renewable energy 
(RE) generation power plant within 
the premises, it must be transferred to 
the RE plant fuel storage area.

• A record must be kept on the surplus 
fibre and shell that was dispatched to 
the RE power plant. If no measuring 
device is installed, an estimated figure 
must be made out based on an hourly 
mill surplus of the fibre and shell and 
the estimated boiler requirement in the 
RE plant (hint: steam production rate 
is shown on the flow meter and work-
ing backwards the EFB‘s contribution 
towards steam production is known 
using its calorific value and with these 
data the fibre and shell used to pro-
duce the extra steam can be computed 
by subtraction and their calorific val-
ues. Note that here one of them must 
be quantified like shell which is easy to 
quantify).

• The excess fibre and shell should not 
be   dumped near the boiler as there is 
a fire risk in this area. It must be stored 
in bins and documents kept on their 
mode of disposal or sales. The sales of 
shell, fibre, EFB and their prices must 
be documented and initialed by the 
manager and the amount credited to 
sundry revenue. This must be support-
ed by a copy of the weighbridge ticket 
and the tendered price approval letter 
(see next para).

• The standard tender procedure must 
be followed in all sales other than 
palm oil and palm kernels. This may 
vary from company to company. The 
usual procedure is to call a few bidders 
for the best price for fibre, shell and 
EFB which the mill wishes to sell. It 
is best to fix  the same contractor for a 
minimum of seven years based on bids 
from several (not less than three)  RE 
developers. This can be done before 
the end of the year (like November) so 
that the successful contractor is select-
ed in advance for the following year. 
The quoted bids can be in a standard 
form with some clauses to compen-
sate affected party if the market prices 
swing either way beyond a certain per-
centage. 
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Effluent Management

• The production rate must be continu-
ously monitored and recorded.

• The pH, BOD, COD, O&G,  suspended 
solids, total nitrogen, ammoniac nitro-
gen, and any other required analyses 
must be carried out according to the 
established procedures and the results 
documented.

• The sterilizer condensate produced 
must be quantified at least once a 
month and the value recorded. If this 
exceeds 15%  (ratio in % to FFB), the 
laboratory supervisor must alert the 
manager. This must not be allowed 
to join the sludge in the sludge pit as 
some oil is recovered from this pit for 
recycling.

• The oil recovered from the cooling 
ponds should not be recycled. The re-
covered oil should be collected and 
quantified every month. Its ratio to FFB 
computed.

• The sale of sludge oil should be based 
on tender and sold to the best bidder  
based on the highest price with  one 
year validity of the contract.

• The effluent discharged into the river 
should be based on DOE compliance 
and any deviation should be recorded 
and commented upon.

Water Management

• The water flocculation procedure 
should be based on flocculation test 
carried out in the laboratory and also 
the guidelines given by the water treat-
ment chemical suppliers like Nalco or 
Drew Ameroid.

• The alum dosing point must be as far as 
possible from the flocculation tank inlet 
to ensure a good mixing, the ideal point 
being the raw water pump inlet. It is 
also important to ensure that the raw 
water inlet pipe at the point of entry 
to the flocculation tank is straight pipe 
of not less than 6 m length to maintain 
a laminar flow before the water enters 
the tank (technical).

• The sludge blanket in the flocculation 
tank should not be allowed to swell too 
much. From the top at least six steps 
should be clearly visible like a sheet of 
glass without the clarity been marred 
by fragments of floc. If the sludge 
level is high, some of the floc must be 
drained out through the discharge out-
let.

• The flocculation tank interior must not 
be allowed to breed fungus. If fungus is 
seen to grow on the internal surface, it 
must be removed using chorine-based 
chemicals or other chemicals as recom-
mended by the water treatment con-
sultant.

• The outside ladder must be regularly 
checked for signs of corrosion on a rou-
tine basis to ensure that the welding is 
still intact.  

• The pressure sand filter should be back 
washed regularly leaving sufficient free 
board. The sand also must be prefer-
ably replaced  yearly based on usage 
to prevent the sand from forming cakes 
leading to short circuiting. During an-
nual inspection, the damaged water 
collection cups   must also  be exam-
ined and replaced if necessary.
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