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INTRODUCTION

Industrial training is an important component in engineering curriculum and one of the
courses that listed in the course outline for student to get a diploma in Chemical Engineering
at UITM. This opportunity is a good chance for the student to gain exposure in real industry
while be in studying. Students will be placed at selected departments or organizations during
the industrial training for a period of time, to expose themselves about the real industry and
also to relate what they had been learned theoretically at university with the real applications.
All the students must complete at least 14 weeks of industrial training with 7 credits hours in
order to get the award of Diploma of Chemical Engineering. This industrial training was
implemented during the semester 6 which is last semester for diploma in Chemical

Engineering.

Industrial training is a program that help the student to give an extra information and
insight about the real industry for all the undergraduate students. This industrial training needs
to be evaluated by the supervisor and lecture who in charge in this industrial training. This
¢valuation is to evaluate the student’s performance during the industrial training. This
opportunity will make the students to better understand about the engineering works in general
and can enhance the knowledge and experience of the students related to their courses during
their internship. This is an advantage for them to gain all the experience and knowledge and it
is detrimental if they did not used it. All the knowledge and experience will be used in future

career.
At the end of the industrial training, all the undergraduate’s students should be able to:

i.  To identify the types of work that chemical engineers do in real engineering world and
appreciate the theoretical knowledge learnt.

ii.  Perform basic engineering practices, including technical writing report, communication
with colleagues, handling project and generating proposal for betterment of the
industries.

ii.  Have higher level of integrity, ethical and accountability in practicing engineering.
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ORGANIZATION BACKGROUND

1.1 Company’s Profile

Kualiti Alam Sdn Bhd (KASB) is one of the subsidiaries companies of the Cenviro Sdn Bhd.
Cenviro Sdn Bhd, is stands for “Clean Environment” which is owns by the Khazanah Nasional
Berhad’s investment in sustainable development. Kualiti Alam Sdn Bhd owns and operates the
only Integrated Hazardous Waste Management Centre (WMC) in Malaysia which had been in
operation since 1998. Kualiti Alam provides a complete service for scheduled waste disposal
from “cradle to grave” which includes collection of waste, proper handling, identification,

treatment, recycle & recovery and disposal of schedules waste.

WMC hold license to handle 76 from 77 categories of Schedules Waste listed under
Environmental Quality Regulation 2005 excluding the radioactive and explosive type waste.
However, they are fully licensed to treat Technologically Enhanced Naturally Occurring
Radioactive Material (TERNOM) waste by Atomic Energy Licensing Board (AELB) of
Malaysia. Ternom waste is a waste that have low value in radioactive other than radioactive
waste. Ternom Waste that being transferred to the WMC is from drilling process of Oil & Gas
company which is the waste is sludge. Sludge form drilling process is classified as Ternom

Waste.

In 1996, Kualiti Alam Sdn Bhd was operated the first collection of waste includes the
daily transportation of waste form waste generator (industry) to the Waste Management Centre
(WMC) within the peninsular Malaysia. All the vehicles are equipped with the necessary safety
and communication equipment liked Global Positioning System (GPS) tracking system, in
order to ensure the safety of the scheduled waste transported from the waste generator (WG)

to Waste Management Centre.
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The integrated WMC is located at Ladang Tanah Merah A3 Division, Bukit Pelanduk,
Negert Sembilan. These facilities have the capacity to store, treat and dispose of more than
100,000 tonnes of all kinds of hazardous waste annually. This is the end-to-end facilities
comprise of Incineration Plant, Physical and Chemical Treatment Plant, Solidification Plant,
Scheduled Waste to Energy Plant, Clinical Waste Management Centre and Vertical Secured
Landfill.

As a major industry in the Malaysian environmental services industry, Kualiti Alam
has the opportunities and capabilities to meet the environmental needs in the waste disposal
and management. The services include the properly managing and handling waste provided

help to preserve Malaysia’s environmental.
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Figure 1.1: Overview of Waste Management Centre (WMC)
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1.2 Company’s Corporate Structure

Figure 1.2: Company’s Corporate Structure

1.3 Company’s Logo

Figure 1.3: Kualiti Alam Sdn Bhd Corporate Logo

(S 4
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1.4 Company’s Vision
The Modern Resource Company
1.5 Company’s Mission

We deliver safe and innovative waste recovery and recycling solutions in the drive

towards full circular economy.
1.6 Company’s Core Value

Known as a “SHIELD”
1. Safety
1.  Holistic
iii.  Integrity
1v.  Environment
v. Lean

vi.  Diversity and Inclusiveness
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1.7 Organizational Chart
1.7.1 Kualiti Alam Sdn Bhd

MANAGING DIRECTOR

Johari Jalil

CHIEF OPERATING OFFICER

Adi Saufi Mohamad Daud

SENIOR MANAGER RECYCLING DEPUTY GENERAL DEPUTY GENERAL
&RECOVERY OPERATIONS MANAGER, SALES MANAGER, OPERATIONS
Muhammad Fauzan Baharudin Surindra Mahendra Mohd Rizal Zambras
SENIOR MANAGER, SUPPLY CHAIN SENIOR MANAGER,
ENGINEERING

Harish Mirza Harminder Sigh @
Haidhir Ahmad Taimiyah Shaare

SENIOR MANAGER
PLANT OPERATIONS

Mohd Nazlin Mohamad

Figure 1.4: Kualiti Alam Sdn Bhd Organization Chart
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1.7.2 Production 1
SENIOR MANAGER
OPERATIONS 1
Mohd Nazlin Mohamad
TRAINEE MANAGER OPERATIONS 1
Nur Afifah Mohd Faizal Mohd Nizam Ismail
ASSISTANT MANAGER ASST. MANAGER CLINICAL EXECUTIVE PRE-
OPERATIONS 1 WASTE TREATMENT CENTRE TREATMENT
Azizan Sudin Hasnul Hisyam Mohamad Khairul Anwar Abd Rashid

PROCESS ENGINEER,
SCHEDULED WASTE TO ENERGY

Mohd Sakirin Abd Aziz

Figure 1.5: Production 1 Organization Chart
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Figure 2.1: Overall Process Flow WMC

The overall process flow started from the collection process from the waste generator.
Waste generator is an industry or school that sent the waste to the WMC. During this process,
a Marketing Agent (Cenviro Services) advises the Waste Generator about the proper waste
packing and labelling to prepare waste for delivery to Kualiti Alam (KA). Before activating
the waste collection, waste generator and Kualiti Alam must signed a Scheduled Waste
Transportation and Treatment Agreement (SWTTA). After sign the agreement, the Marketing
Agent will provide the transportation vehicle deployment between the Waste Generator and

Kualiti Alam.

Upon arrives at the WMC, the vehicle will be weight together with the waste at the
weighbridge before transferred to the warehouse. Then, the waste containers will be bar-coded,
and the data will be logged into Electronic Integrated Waste Information System (ETWIS) to
ensure all the data were accurate and reliable. At the warchouse, Inspection and Sampling team
will take a sampling of waste from each waste that which has just arrived at the WMC. The
sampling of waste will be transferred to the lab to be analyse. Then, the Waste Evaluation
Centre (WEC) will evaluate the results and considered which plant is suitable for all the waste

and the waste is ready for treatment or disposal.
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There are 6 plants in the Waste Management Centre which includes the Incineration
(INC) 1 plant, Schedule Waste to Energy (SWTE) plant, Physical and Chemical Treatment
plant, Solidification plant, Clinical Waste Treatment Centre and Vertical Secured Landfill. To
identified which of the waste is suitable, it is based on 2 types of waste which is Organic Waste

and Inorganic Waste.

Organic waste is a material that contains of carbon content and it will produce a carbon
dioxide (CO») and carbon monoxide (CO) gases while being burned. Inorganic waste is a
material that contain chemical substances which is acidic or alkaline waste and difficult to
decompose such as cyanide and chromate waste. Organic waste is for Incineration plant and
Schedule Waste to Energy plant while inorganic waste is for Physical and Chemical Treatment
plant and Solidification plant. For Clinical Waste Treatment Centre (CWTC), it is specifically
for clinical waste only that came from a private hospitals and clinics. These facilities also treat

and dispose a COVID-19 waste from the government hospitals.
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22 March until 26 March 2021

Description of practical training experience |

Briefing about the background’s company, rules, overall process flow and |
other’s department in Kualiti Alam Sdn Bhd. Briefing were conducted by

Briefing about the safety and security by Head of Safety and Security
Environment’s (HSSE) departments.

Introduce myself to the supervisor for the first time which is Mr Mohd
Nizam Bin Ismail, that worked as Manager of Operation 1 in Kualiti

Briefing about the task, projects and activities during the industrial training

Introduce myself to the all of the employees in Incineration 1 operations
which is to the assistant manager, supervisor’s plant, panel and technician.
At the end of the day, Mr Nizam (supervisor) handed over the schedule
industrial training for 17 weeks in KASB.

In the morning, started to do the first task which is to find the information
regarding to the company background and nature of business of Kualiti |
Alam Sdn Bhd based on the schedule that has been given by supervisor

Do the research about the KASB via their website which is Cenviro Sdn

Bhd and also based on the information that been given by the supervisor.
In the evening, briefing about the incineration 1 operation which includes
the types of equipment, overall process flow, etc by Mr Nasharuddin that

Going to the plant visit with Mr Nasharuddin after the briefing session
complete to show the overview of the incineration plant.

In the morning, continue the briefing session with Mr Nasharuddin about
the incineration plant which is about the characteristic of the waste that
being treat and dispose in incineration plant.

After the session finished, continue to do the research and gather all the
mformation about the Kualiti Alam Sdn Bhd.

In the evening, learn about the others with others internship student which
is from Physical & Chemical Treatment plant and Mechanical Engineering

Day
the human resources management.
1 Alam Sdn Bhd.
in the KASB.
yesterday.
2
worked as a supervisor plant.
3
departments.

e Nurul Atigah — Internship of PCT plant
e Alya Wafa — Internship of Mechanical Engincering department. |

10
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- Brieﬁng a little a bit about the process of Incineration 1 Operation to the
both of the trainee based on the information that collect form the Mr Nasha
session and also from the manual book of INC1 Operation that has been
given by Mr Azizan, that worked as an Assistant Manager of Incineration
Plant.

- At the end of the day, gathered all the information throughout the day in
the notebook.

- In the morning, continue to do the first task which is to gathered all the
information about the Kualiti Alam Sdn Bhd and Cenviro Sdn Bhd.

- All the information will be gathered in the notebook to ensure all the
information is easier to find when do the presentation to the Mr. Nizam at
the end of the week.

4 - In the evening, read the manual book of Incineration 1 Operations to
prepare for the second task which is Understanding the Operation of
Incineration 1 plant.

- Jot down the important information of Incineration 1 operation based on
the manual book in the Microsoft Words.

- In the morning, started to prepare for the presentation of task one which is
The Background of Kualiti Alam Sdn Bhd.
- Finished up the gathered information before present to the Mr Nizam in
the evening for the presentation weekly.
- In the evening, continue to read the manual book for the Incineration 1
Operation to prepare for the next task.
- Presentation started at 3.00 pm in the meeting room with the Mr Nizam
(supervisor).
- Comment after the presentation:
¢ Find the definition of organic and inorganic waste
e Find about the Ternom Waste

11
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29 March until 2 April 2021

Tay“

Description of practical training experience

In the morning, find the definition of the organic and inorganic waste
based on the comment after the presentation with Mr Nizam.

Find also the information about the Technology Enhanced Naturally
Occurring Radioactive Material or known as “TERNOM” waste.

Started to do the Process Handbook for Incineration 1 Operation based on
the new task that given by the supervisor on Friday.

In the evening, continue do the second task which is to understand the
overall process of INC1 operation.

Sketch the overall process flow in the A4 paper based on the collected
information about it.

In the morning, ask Mr Yuzaini about the pracess flow of INC 1 operation |
which is

* The flow rate for each of the waste and material that used in the

operation.

Based on the information, continue do the sketch and fill up the
information to finished the sketching of process flow INC 1.
In the evening, started to sketch the overall process flow in the Microsoft
Excel as required by the supervisor.
Find the information about the 3T + 10 which is the principles or rules for
complete combustion in the Rotary Kiln (RK) and Secondary Combustion
Chamber (SCC) which this equipment used to burn all the waste.

In the morning, ask Mr Ganesan about the overall process flow for INC | |
which is
e The flowrate for the substances that used in the process such as
process water, cooling water, ambient air and etc.
After that, ask about the information of the 3T + 10 and compared the '
information that has been researched early with this information.
In the evening, continue ask Mr Ganesan about the stocker. Stocker is used
in SWTE plant.
¢ To determine the function of the stocker than Secondary
Combustion chamber (SCC) used in the SWTE plant.
Continue to fill up the information about the process flow into the
Microsoft Excel based on information that being told by Mr Ganesan.

In the morning, continue do the second task which understand the process
flow of INC 1 operation.
e The function of the INC 1 operation
e The types of the treated waste

12
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5 April until 9 April 2021

Day

Deseription of practical training experience

Started the third task which is Understanding others Operation 1 Plant:
, e Schedule Waste to Energy Plant (SWTE)

e Clinical Waste Treatment Plant (CWTC)

e Pre-Treatment (PTR)

Attached at Pre-Treatment for one day.
PIC: Mxr. Khairul (Executive Pre-Treatment)

- Briefing about the overall process flow of Pre-Treatment by Mr. Khairul in
his office.
¢ The overall process flows
* [ntro about 6 unit in the pre-treatment which includes bunker,
vacuum tank, tank farm, shredding, drum mainline and poison
plant.
» The characteristics of all the waste

e The types of waste treated
¢ How to labelling and distributed all the waste based on their
characteristic

- After the session complete, went to the site visit which is to show the
overview of the 6 unit in the pre-treatment with Mr. Khairul.

- In the evening, followed Mr. Khairul went to logistics area or warehouse
to identify and select waste for SWTE and INCT1 plant as well as to know
the process flow how to identify the waste based on their labelling and
packaging.

¢ Warehouse — a storage place for all types of waste that came from
the waste generator.

Attached at Schedule Waste to Energy plant for two (2) day.
PIC: Mr. Sakirin (process engineer) & Mr. Khairul Anuar (supervisor)

- Briefing about the Schedule Waste to Energy plant by Mr Sakirin that
worked as a process engineer in the SWTE plant.
¢ The introduction of the process flow of SWTE plant.
- Continue briefing session by the Mr. Khairul Anuar that worked as a
supervisor in SWTE plant.
¢ The detailing of the overall process flow of SWTE plant.

» The types of waste treated.
e The characteristics of the waste.

14
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- After the session complete, went to site visit with Mr Khairul startilg from
the bunker until heat recovery boiler system to show the overview and also
the equipment that used in the plants.

- In the morning, continue the site visit with Mr Khairul which is starting
from the turbine system until flue gas treatment system.

- Have some briefing about the process flow with Mr Romzi which is
worked as a panel control room in SWTE plant.

3 - Gathered all the information and started do the slide presentation about the
overall process flow SWTE before present to Mr Sakirin in the evening.

- In the evening, presentation started at 2.30 pm in the meeting room with
the Mr Sakirin (process engineer) about the overall process flow of SWTE

plant.

| Attached at Clinical Waste Treatment Centre for one day.
PIC: Mr. Hasnul Hisyam (ASS. Manager CWTC), Mr Firdaus (supervisor).

- Briefing about the Clinical Waste Treatment Centre by Mr Firdaus that
worked as supervisor in CWTC plant.

e The detailing of the overall process flow of SWTE plant.

4 ¢ The types of waste treated.

e The characteristics of the waste.

- After the session complete, went to the site visit which is to show the
overview of the process flow of CWTC plant. To look visually how to
treat and dispose the clinical waste.

- In the evening, started to gathered all the information about the Pre-
Treatment, SWTE plant and CWTC plant in the Microsoft Words.

- In the morning, started do the progress handbook for INC plant starting
from 2 April until 8 April 2021. |

- Finishing the report about the others operation 1 which includes Pre-
Treatment, Schedule Waste to Energy plant and Clinical Waste Treatment

5 Centre before present it to Mr Nizam (supervisor).

- In the evening, revise back all the information regarding to the task given
and do the final touch up before present.

- Presentation started at 3.00 pm in the meeting room with the Mr Nizam
(supervisor).

15
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12 April until 16 April 2021

Day

' Description of practical training experience_

Started the fourth task which is Understanding others Kualiti Alam Plant
Operation:

@ Physical & Chemical Treatment Plant (PCT)

e Solidification Plant (SOLI)

e Special Waste Treatment Disposal (SWTD)

» Vertical Secured Landfill (VSL)

Attached at Physical & Chemical Treatment Plant for one day.
PIC: Mr. Tajul Arifin (ASST. Manager Operation 2)

- Briefing about the Physical & Chemical Treatment plant by Mr Tajul that
worked as assistant manager of the PCT plant. The briefing also involved
the internship student which is Nurul Atigah (Trainee PCT plant).

e The detailing of the overall process flow of PCT plant.

e The types of waste treated.

| e The characteristics of the waste.

- After the session complete, went to the site visit which is to show the
overview of the process flow of PCT plant. To look visually how to treat
and dispose the inorganic liquid waste.

- In the evening, followed Atigah to do the small scale of WG waste that
arrived at the PCT plant.

e Small scale — to know the portion or ratio between the waste and
the caustic soda/lime carbide which is to reduce the temperature of
the waste during the mixing process to prevent any problem
(explosive) occurred during that process.

| Attached at Solidification plant for one day.
| PIC: Mr. Tajul Arifin (ASST. Manager Operation 2) & Mr Jaafar (panel).

- Briefing about the Solidification plant by Mr Tajul that worked as assistant |
manager of the Ops 2 Operation. The briefing also involved the internship
student which is Nurul Atigah (Trainee PCT plant).

¢ The detailing of the overall process flow of SOLI plant.
e The types of waste treated.
e The characteristics of the waste.

- Continue briefing by Mr Jaafar that worked as a panel in the SOLI control

room.
» The detailing about the process flow of PCT plant
e The issues/problem occurred and safety in the SOLI plant.

16
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- After the session complete, went to the site visit which is to show the

overview of the process flow of SOLI plant. To look visually how to treat

and dispose the inorganic solid waste.

- In the evening, continue briefing about the SOLI plant and started to
gathered all the information about PCT and SOLI plant in Microsoft
Words.

Attached at Special Waste Treatment Disposal (SWTD) plant for one day.
PIC: Mr. Tajul Arifin (ASST. Manager Operation 2)

- Briefing about the Special Waste Treatment Disposal plant by Mr Tajul

that worked as assistant manager of the Ops 2 Operation. The briefing also

involved the internship student which is Nurul Atigah (Trainee PCT
plant).

* The detailing of the overall process flow of SWTD plant.

e The types of waste treated.

» The characteristics of the waste.

¢ The issues/problem occurred and safety in the SWTD plant.

- After the session complete, went to the site visit which is to show the

overview of the process flow of SWTD plant. To lock visually how to
treat and dispose the special waste liked cylinder gases and pressurize

- In the evening, introduces myself to the SWTD employees and continue
the briefing about the SWTD plant by Mr Zakaria which worked as a

Attached at the Vertical Secured Landfill (VSL) for one day.

- Briefing about the Vertical Secured Landfill by Mrs Shahira that worked
as senior engineer of the Vertical Secured Landfill. The briefing also
involved the internship student which is Nurul Atigah (Trainee PCT

* The detailing of the overall process flow of VSL plant.

3
material.
supervisor in that plant.
-i PIC: Mrs. Shahira (Senior Engineer)
plant).
4

o The types of waste treated.
¢ The characteristics of the waste.
e The issues/problem occurred and safety in the plant.

- After the session complete, went to the site visit which is to show the
overview of the process flow of VSL plant. To look visually how to
dispose all the internal (KASB) and external waste (WG).

-~ In the evening, followed Atigah to do the small scale of WG waste that
arrived at the PCT plant.

17
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- In the moming, started do the progress handbook for INC plant starting
from 9 April until 15 April 2021.

- Finishing the report about the operations 2 which includes Physical &
Chemical Treatment plant, Solidification plant, Special Waste Treatment
Disposal plant and Vertical Secured Landfill before present it to Mr Nizam

5 (supervisor).

- In the evening, revise back all the information regarding to the task given
and do the final touch up of the slide presentation before present it to the
Mr Nazlin (Senior Manager Plant Operations)

- Presentation started at 4.00 pm in the meeting room with Mr Nazlin with
others internship students.

18
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19 April until 23 April 2021

Day ‘ Description of practical training experience

E - In the morning, meet supervisor to discuss and do some presentation about
| last week task which is Understanding others Operations in Kualiti Alam.
- Have also some discussions about next task which is Detail Technical
understanding on INC1 Plant Operations.
e Plant detail process low
1 s Plant daily troubleshooting and operational issues
¢ Plant support facility — instrument air, service air, etc
- In the evening, started do the given task which is detailing on process flow
of Incineration 1 operation.
- Refer the information in the manual book first before ask workers about

the information.

- In the morning, continue do the fifth task which about the detail process
flow of incineration operations plant.
¢ Do the research about the concept of demi water system and also
boiler water system of INC1.
¢ Do the research about the information for support facility —
2 instrument air, service air, etc.
- In the evening, started to sketch overall process flow of incineration
operations
e Incineration system
¢ Heat recovery boiler system

- In the morning, continue to do the same task which is detailing of process
flow INC1 plant.
¢ Ask Mr Rauf about the information of support facility and also for
the capacity every tank in the plant.
e Ask Mr Yuzaini about the information of demi water and boiler
3 water system.
- In the evening, continue to ask about the overall process flow of INC1
operations to Mr Rauf and Mr Yuzaini.
- Gathered all the given information in the notebook before transfer it into
Microsoft Words.

In the morning, do the report for all the gathered information to ensure it
will be easier to find when do the presentation and also to get more
understanding about every process flow.

¢ Information of demi water system

¢ Information of boiler system
e Information of support facility — instrument air, service air, etc

19
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In the evening, finished the sketching for overall process flow

s Incineration system

¢ Heat recovery system
Fill up the information for both system in the Microsoft Excel which the
place to sketch the process flow.

In the morning, finish the slide presentation for Operations 2 which about
the overall process flow for every plant:

e Physical & Chemical Treatment plant

» Solidification plant

e Special Waste Treatment Disposal

e Vertical Secured Landfill
In the evening, continue do the task by doing some research about support
facility which is about Cooling Water Tower.
Started do the progress handbook for INC plant starting from 16 April
until 22 April 2021.

20
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26 April until 30 April 2021

| Day

Description of practical training experience

In the moming—,continue do the research about Cooling Water Tower to
complete the task given for information of support facility in the plant.
e The function and concept of the Cooling Water Tower.
e The characteristics of the Cooling Water Tower.
In the evening, continue do the sketching for overall process flow of INC
1 operations on the A4 paper before transfer it into Microsoft Excel.
e Flue gas treatment system

In the morning, do the analysis and report about the gathered information |
of Cooling Water Tower in Microsoft Words for better understanding
about the process.

e The concept of Cooling Water Tower

e The characteristics of Cooling Water Tower
In the evening, continue do the sketching for overall process flow of INC1
operations in the Microsoft Excel.

¢ Flue gas treatment system

In the morning, ask Mr Yuzaini about the detail of every equipment in flue
gas treatment system to fill up the information in the Microsoft Excel.

e Mass flowrate for every equipment.
Fill up the information given in the Excel after getting the information
from the Mr Yuzaini.
In the evening, continue asking Mr Yuzaini about the concept of the
Cooling Water Tower and to confirm the researching information
gathered.
Gathered all the information in the Microsoft Words after getting the
confirmation from the Mr Yuzaini.

In the morning, followed Mr Rauf to the site to look the process cleaning
of Cooling Water Tower and Wet Scrubber.

e This situation happened when minor shutdown occurred due to

repairing the IDF 1.

During the cleaning process, Mr Rauf also explained about the process
flow.

e Cooling Water Tower

e  Wet Scrubber
In the evening, continue to gathered all the information given in the
Microsoft Words.

21
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In the morning, started do the slide presentation for INC 1 detailing
process flow before present it to Mr Nizam.

» Plant detail process low

o Plant daily troubleshooting and operational issues

e Plant support facility — instrument air, service air, etc
In the evening, started do the progress handbook for INC plant starting
from 23 April until 29 April 2021.
Finished the overall report for this task which is Detail Technical
understanding on INC1 Plant Operations.

22




NIVERSITI g '\ .
=) TEKNOLOGI MARA ' Kualiti Alam
¥ MALAYSIA -

- In the morning, started to do the report for overall process flow of SWTE
Operations based on the old and new information given.
e Plant detail process low
¢ Plant daily troubleshooting and operational issues

4 o Plant support tacility — instrument air, service air, etc
- In the evening, started to sketch overall process flow of incineration
operations

e Turbine system
e Flue gas treatment system

- In the morning, fill up the new information given about the process flow
into the Microsoft Excel.

- Fmished up the report for the overall process flow of SWTE Plant

3 Operations.

- Started do the progress handbook for INC plant starting from 3 May until
6 May 2021.
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10 Mav until 14 Mav 2021

Day

Description of practical training experience

In the morning, has an induction programme that held by the
Environmental Preservation and Innovative Centre (EPIC) via Microsoft |
Team for the whole day.
o The operations in Kualiti Alam Sdn Bhd
e Kualiti Alam Sdn Bhd Nature Business
¢ Cenviro Sdn Bhd Nature Business
The induction started from 9.00 am until 4.00 pm

In the morning, continue induction programm_e session for day 2 via
Microsoft Team for the whole day.

* Talk about every department involved in Kualiti Alam Sdn Bhd.
The induction started from 9.00 am until 1.00 pm

In the morning, asking Nurul Atigah (internship student’s PCT plant)
about the process flow of the PCT plant.

¢ Process flow of the lime carbide and acid in the reactor

¢ Preparation of the mixing process of acid waste and ice.
Started do the progress handbook for INC plant starting from 7 May until
11 May 2021. .I

HOLIDAY (HARI RAYA AIDILFITRI)
HOLIDAY (HARI RAYA AIDILFITRI)
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17 Mav until 21 May 2021

Day

Description of practical training experience

In the moring, started to do the Project_l which is Module Training_
Operations 1 that has been given in the first week by the supervisor.
e Company background of the Cenviro Sdn Bhd and Kualiti Alam
Sdn Bhd. |
e Incineration 1 plant Operations
+ Schedule Waste to Energy plant Operations
e Clinical Waste Treatment Centre |

¢ Pre-Treatment
Started to find information for Company Background of the Cenviro and
Kualiti Alam Sdn Bhd.
In the evening, continue to do the same task which to find the information
about the company background for Cenviro and Kualiti Alam.

In the morning, started to compile all the information that had been
collected from the first task that be jot down in a notebook and also in the
Microsoft Words.

¢« Company Background of Cenviro and Kualiti Alam.
Finished up the compile process about the information for Company
Background of the Cenviro and Kualiti Alam Sdn Bhd and transfer it into
the Microsoft Words.
In the evening, started to find information for Pre-Treatment and
Incinerations Operations.

e Qverall process flow
* Definition/purpose of the facilities
¢ Identify major problenyissues in the plant.

In the morning, started to compile all the information that had been |
collected from the third task that be jot down in a notebook and also in the
Microsoft Words.
¢ Overall process flow for INC1 and Pre-Treatment.
¢ Definition/purpose of the facilities |
¢ The major problems/issues in the plant.
Finished up the compile process for the information of Pre-Treatment
Operations.
In the evening, finished up the compile process for the information of
Incineration 1 Plant Operations.
Started do the progress handbook for INC plant starting from 11 May until
18 May 2021.
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- In the morning, gathered all the information to start do the slide for the ]
first project which is Module Training by using Canva.

- Started the slide with Company Background of the Cenviro Sdn Bhd and
Kualiti Alam Sdn Bhd.

- In the evening, finished up the slide module of the Company Background
of the Cenviro and Kualiti Alam before move to the next facilities which is
Pre-Treatment facilities and Incineration 1 Plant Operations.

- After finished the slide, do some comparison with the slide that supervisor
give for the references.

- Inthe morning,_ci)ntmue to do the Module Training’s slide for the Nature |
Business of the Company and the overall process flow for Operations 1.
e Begin with the waste collection until dispose process.
5 - In the evening, continue the same task which is to do the Module
Training’s slide for the Overall process flow of Operations 1.
- Started do the progress handbook for INC plant starting from 18 May until
20 May 2021.
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24 May until 28 May 2021
Day Description of practical training experience N

- In the morning, continue to do the Module Training’s slide for the Nature
Business of the Company and the overall process flow for Operations 1.
e Overall process flow for Operations 1.
» Pre-Treatment Operations.
1 » Incineration 1 Plant Operations.
» Schedule Waste to Energy Plant Operations.
» Clinical Waste Treatment Centre Plant Operations.
- In the evening, finished up the same task which is to do the Module
Training’s slide for the Overall process flow of Operations 1.

- In the morning, continue to do the Module Training’s slide for the Pre-
Treatment part.
* Definition of the Pre-Treatment Operations.
2 e Overall process flow PTR
- In the evening, finished up the same task which is to do the Module
Training’s slide for the definition and overall process flow of Pre-
Treatment Operations.

- In the moming, continue to do the Module Training’s slide for the
Incinerations 1 Plant Operations part.
e Definition of the INC 1 Plant Operations.
3 e Overall process flow INC1 Plant Operations
- In the evening, finished up the same task which is to do the Module
Training’s slide for the definition and overall process flow for the INC1
Plant Operations.

- Inthe m?rning, continue to do the Module Training’s slide for the

Incinerations 1 Plant Operations part.
¢ Detailing on every equipment in the plant.
» The major problem/issues on every equipment

4 » The critical parameter for every equipment

- In the evening, finished up the same task which is to do the Module
Training’s slide for the detailing on every equipment in the plant for the
INC1 Plant Operations.

- In the morning, final touch up for the Module Training’s slide for the
Incinerations 1 Plant Operations part.

5 e Definition of the INC 1 Plant Operations.

e Overall process flow INC1 Plant Operations.
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e Detailing on cvery equipment in the plant.

- In the evening, continue to do the final touch up for the same task which is
to do the Module Training’s slide for the definition, overall process flow
and detailing on every equipment for the INC1 Plant Operations.

- Started to find information for Schedule Waste to Energy (SWTE) VS
Incineration (INC) 1 Operations.
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31 May until 4 June 2021
Day Description of practical training experience

In the morning, started to compile all the information that had been
collected from the third task that be jot down in a notebook and also in the
Microsoft Words.

¢ Schedule Waste to Energy (SWTE)

¢ Incineration (INC) 1 Operations
Finished up the compile process for the information of SWTE versus
INC1 Plant Operations.
In the evening, started to find information for Schedule Waste to Energy
(SWTE) Plant Operations.

* Overall process flow

¢ Definition/purpose of the facilities

¢ Identify major problem/issues in the plant.

In the morning, started to compile all the information that had been
collected from the third task that be jot down in a notebook and also in the
Microsoft Words.

¢ Overall process flow for SWTE Plant Operations.

e Definition/purpose of the facilities

e The major problems/issues in the plant.
Finished up the compile process for the information of Schedule Waste to
Energy (SWTE) Plant Operations.
In the evening, finished up the compile process for the information of
Schedule Waste to Energy (SWTE) Plant Operations.

In the morning, continue to do the Module Training’s slide for the
Schedule Waste to Energy (SWTE) Plant Operations part.
e Definition of the SWTE Plant Operations.
*  Overall process flow SWTE Plant Operations
In the evening, finished up the same task which is to do the Module
Training’s slide for the definition and overall process flow for the INC1
Plant Operations.
Continue to do the Module Training’s slide for the Schedule Waste to
Energy (SWTE) Plant Operations part.
e Detailing on every equipment in the plant.
» The major problem/issues on every equipment
» The critical parameter for every equipment

In the morning, continue to do the Module Training’s slide for the

Schedule Waste to Energy (SWTE) Plant Operations part.
e Detailing on every equipment in the plant.

30



e

e

—

e

& UNIVERSIT ‘

TEKNOLOGI MARA LA
MALAYSIA N -

Kualiti Alam

» The major problem/issues on every equipment
» The critical parameter for every equipment
In the evening, finished up the same task which is to do the Module
Training’s slide for the detailing on every equipment in Schedule Waste to
Energy (SWTE) Plant Operations.
Started to find information for Clinical Waste Treatment Centre
Operations.
e Overall process flow
¢ Definition/purpose of the facilities

In the morning, started to find information of Process Handbook for
Incineration 1 and Schedule Waste to Energy Plant Operations.

e [dentify the major problems/issues.

e Identify the root causes.

e Identify the corrective point.
Started to compile all the information that had been collected from the
third task that be jot down in a notebook and also in the Microsoft Words.

e The major problems/issues

¢ The root causes

e The corrective point
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7 June until 11 June 2021
Day Description of practical t;aining experience

1 HOLIDAY

- In the morning, continue to do the Module Training’s slide for the Clinical
Waste Treatment Centre (CWTC) Plant Operations part.
e Definition of the SWTE Plant Operations.
2 e The characteristics of the treated waste.
- Inthe evening, finished up the same task which is to do the Module
Training’s slide for the definition and the characteristics of CWTC Plant
Operations.

- In the moming, continue to do the Module Training’s slide for the Clinical |
Waste Treatment Centre (CWTC) Plant Operations part.
¢ Overall process flow of CWTC plant, starting from collecting
process until dispose process.
- In the evening, finished up the same task which is to do the Module
Training’s slide for the overall process flow of CWTC Plant Operations.

’ - Continue to do the Module Training’s slide for the Process Handbook for
Incineration 1 and Schedule Waste to Energy Plant Operations part.
e The major problems/issues
e The root causes
e The corrective point
- In the morning, started to do the Project 3 which is Schedule Waste to
energy (SWTE) Reverse Osmosis Membrane Optimization that has been
given in the first week by the supervisor.
e Definition Reverse Osmosis
e Overall Treatment Process Flow
» Detailing on every equipment
¢ Detailing on Reverse Osmosis info.
» The effectiveness of RO membrane
4 e Lifespan of Reverse Osmosis

* Summary.
- Started to find all the information for SWTE Reverse Osmosis Membrane
Optimization project.
- In the evening, continue to do the same task which to do some research
about the reverse osmosis process.
s Definition of the Reverse Osmosis
e Overall Treatment Process Flow
» Detailing on every equipment
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- Inthe n?cming, continue do the research about the project bﬁsing the
manual book of SWTE plants and also from the internet.
* Definition of the Reverse Osmosis
e Overall Treatment Process Flow |
» Detailing on every equipment
- In the evening, started to compile all the information that had been
collected from the previous task which is about the Detailing of SWTE
Plant Operations.
e Definition of the Reverse Osmosis

e Overall Treatment Process Flow
» Detailing on every equipment
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14 June until 18 June 2021
| Day Description of practical training experience B
- In the moming, started do the research about the project by using the |
manual book of SWTE plants and also from the internet.
e Lifespan of the Reverse Osmosis
» Reverse Osmosis Membrane
» Carbon Filter
» Micro Filter
1 - In the evening, continue do the research about the project by using the
manual book of SWTE plants and also from the internet.
e Tifespan of the Reverse Osmosis
» Reverse Osmosis Membrane
| » Carbon Filter
| » Micro Filter
- In the morning, started to compile all the information that had been )
collected from the manual book of SWTE plants and the internet.
* Lifespan of the Reverse Osmosis
» Reverse Osmosis Membrane
2 » Carbon Filter
» Micro Filter
- In the evening, finished up the compile process for the information of
Schedule Waste to energy (SWTE) Reverse Osmosis Membrane
Optimization.
|
| - Inthe morning, gathered all the information to start do the slide for the |
third project which is Schedule Waste to energy (SWTE) Reverse Osmosis
Membrane Optimization by using Canva.
- Started the do the slide for project 3.
3 * The project’s Objective
s The Definition of the Reverse Osmosis
¢ The Overall Treatment Process Flow
- In the evening, finished up the slide for the project’s objective, definition
of the RO process and the overall treatment process flow.
- In the morning, continue to do the Schedule Waste to energy_ (SWTE)
Reverse Osmosis Membrane Optimization project’s slide part.
4 & Overall Treatment Process Flow

» Detailing on every equipment - functions and lifespan of the
membrane.
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| - Inthe evening, finished up the same task which is to do the Schedule
Waste to energy (SWTE) Reverse Osmosis Membrane Optimization
project’s slide part.
e Overall Treatment Process Flow
» Detailing on every equipment — functions and lifespan of the
membrane.

- In the morning, continue to do the Schedule Waste to energy (SWTE)
Reverse Osmosis Membrane Optimization project’s slide part.
e Detailing on Reverse Osmosis info.
» The effectiveness of RO membrane
* Lifespan of Reverse Osmosis Membrane
- In the evening, continue do the same task which is to do the Schedule
Waste to energy (SWTE) Reverse Osmosis Membrane Optimization
project’s slide part.
¢ Detailing on Reverse Osmosis info
» The effectiveness of RO membrane
e Lifespan of Reverse Osmosis Membrane
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21 June until 25 June 2021

Day

Descriptio_n of practical training experience

In the_moming, started to do the_Project 2 which is Schedule Waste to
Energy (SWTE) Minor Shutdown Case Study that has been given in the
first week by the supervisor.
¢ The Objective case studies
# The Duration of Shutdown
¢ List of the Department and Contractor involved
e List of work prepared by
» Maintenance
» Process technician
»> Contractors
» Electrical & Instruments
+ List of Work Identify
¢ Actual of Project Gant Chart Progress
e Conclusion
Started to find all the information for Schedule Waste to Energy (SWTE)
Minor Shutdown Case Study project.
In the evening, continue to do the same task which to find information for
Schedule Waste to Energy (SWTE) Minor Shutdown Case Study.
* Definition of the Shutdown
e Purpose of the Shutdown in general

In the morning, continue to find and collect all the information about the |
shutdown process.

o The definition of the shutdown

e Purpose of the shutdown
In the evening, continue to do the same task which to do some analysis
about the information of SWTE shutdown that had been given by the
supervisor which is Mr Nizam.
Jot down all the information on the A4 paper before transfer to the
Microsoft Words for better understand about the process.

In the morning, continue to find and collect all the information about the

shutdown process.

¢ The objective of the SWTE shutdown

e The duration of SWTE shutdown

e The list of department and contractor involved
In the evening, continue to do the same task which to do some analysis
about the information of SWTE shutdown that had been given by the
supervisor which is Mr Nizam.
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* The objective of the SWTE shutdown

o The duration of the SWTE shutdown

® The list of departments and contractors involved
Jot down all the information on the A4 paper before transfer to the
Microsoft Words for better understand about the process.

In the moming, continue to find and collect all the information about the
shutdown process.
e The list of work prepared by
» Maintenance
» Process technician
» Contractors
» Electrical & Instruments
In the evening, continue to do the same task which to do some analysis
about the information of SWTE shutdown that had been given by the
supervisor which is Mr Nizam.
¢ The list of work prepared by
» Maintenance
» Process technician
» Contractors
» Electrical & Instruments
Jot down all the information on the A4 paper before transfer to the
Microsoft Words for better understand about the process.

In the morning, continue to find and collect all the information about the
shutdown process.
e The list of work identifies
» Major works — issues, root cause, corrective and preventive
action.
» Minor works
In the evening, continue to do the same task which to do some analysis
about the information of SWTE shutdown that had been given by the
supervisor which is Mr Nizam.
e The list of work identifies
» Major works — issues, root cause, corrective and preventive
action.
» Minor works
Jot down all the information on the A4 paper before transfer to the
Microsoft Words for better understand about the process.
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28 June until 2 July 2021

Da i Description of practical training experience
Y p p g exp

- In the moming, started to compile all the information that had been
collected in a notebook and A4 paper and transfer it to the Microsoft
Words.

e List of department and contractors involved
e List of work prepared

» Maintenance

» Process technician

» Contractors

1 » Electrical & Instruments

- In the evening, finished up the compile process for the information of
Schedule Waste to energy (SWTE) Minor Shutdown Case Study.

* List of works identify
» Major works — issues/problems, root cause, corrective and
preventive action.
» Minor works — issues/problem, root cause, corrective and
preventive action.

- In the moming, gathered all the information to start do the report case
study for the second project which is Schedule Waste to energy (SWTE)
Minor Shutdown Case Study.

- Started to do the report case study for project 2.

e The project’s Objective
2 » The Duration of the SWTE Shutdown
» The List of Departments and Contractors involved
- Inthe evening, finished up the report case study for the project’s objective,
the duration of SWTE shutdown and the list of departments and
contractors.

- In the moming, continue to do the Schedule Waste to Energy (SWTE)
Minor Shutdown Case Study project report part.
¢ The List of Work Prepared
» Maintenance
» Process technician
3 - In the evening, finished up the same task which is to do the Schedule
Waste to energy (SWTE) Minor Shutdown Case Study project report part.
e The List of Work Prepared |
» Contractors
» Electrical & Instruments
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In the moming, continue to do the Schedule Waste to Energy (SWTE)
Minor Shutdown Case Study project report part.
* The List of Work Identify
» Major works — issues/problems, root cause, corrective action
and preventive action
In the evening, continue do the same task which is to do the Schedule
Waste to energy (SWTE) Minor Shutdown Case Study project report part.
¢ The List of Work Identify
» Minor works — issues/problems, root cause, corrective action
and preventive action.

In the morning, finished up to do the Schedule Waste to Energy (SWTE)
Minor Shutdown Case Study project report part.
e The List of Work Identify
» Minor works — issues/problems, root cause, corrective point
and preventive point.
In the evening, started to analyse the Gantt Chart progress for the Schedule
Waste to Energy (SWTE) Minor Shutdown project report.
e Feeding system
e Incineration system
» Rotary kiln
» Stocker
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5 July until 9 July 2021
Day Description of practical training experience ) )

- In the morning, continue to analyse the Gantt Chart progress for the
Schedule Waste to Energy (SWTE) Minor Shutdown project report.
e Heat recovery boiler system
> Boiler, superheater, economizer
e Turbine system
» Turbine
» Air cooler condenser (ACC)
e Flue gas treatment system
» Semi dry reactor
1 > Bag filter
» Wet scrubber
» De-Plummer
> Stack
- In the evening, started to do the task which is to do the Schedule Waste to
energy (SWTE) Minor Shutdown Case Study project report part by using
Microsoft Words.
¢ The Gantt Chart Progress
» Feeding system
> Incineration system

- Inthe moming,_ continue to do the Module Traming’s shde for the
Schedule Waste to Energy (SWTE) Plant Operations part.
e SWTE vs INC 1 Operations.
» Pro and Cons for Schedule Waste to Energy (SWTE) Plant
Operations
- In the evening, finished up the same task which is to do the Module
Training’s slide for the Schedule Waste to Energy (SWTE) Plant
2 Operations part.
¢ SWTE vs INC 1 Operations
» Pro and Cons for Incineration (INC) 1 Plant Operations
- Continue to do the Module Training’s slide for the Schedule Waste to
Energy (SWTE) Plant Operations part.
e Clinical Waste Treatment Centre (CWTC) process
» Microwave Ecosteryl

- In the morning, continue to do the task which is to do the Schedule Waste |
to energy (SWTE) Minor Shutdown Case Study project report part by

3 using Microsoft Words.

e The Gantt Chart Progress
» Heat recovery boiler system
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» Turbine system
In the evening, continue do the task which is to do the Schedule Waste to
energy (SWTE) Minor Shutdown Case Study project report part by using
Microsoft Words.
e The Gantt Chart Progress
» Flue gas treatment system
Started to collect information for Industrial Training Presentation.
e Info of activities and projects during the industrial training

In the morning, continue to do the Schedule Waste to energy (SWTE)
Reverse Osmosis Membrane Optimization project’s slide part.
¢ Lifespan of Reverse Osmosis Membrane
» Adding some information about the RO Membrane.
In the evening, continue do the same task which is to do the Schedule
Waste to energy (SWTE) Reverse Osmosis Membrane Optimization
project’s slide part.
¢ Lifespan of Reverse Osmosis Membrane
» Adding some information about the filtered

In the morning, gathered all the information about the activities and the
projects during industrial training.
Started do the slide presentation for present to the supervisor, Mr Nizam.
e Company’s Background of Kualiti Alam and Cenviro Sdn Bhd.
* Overall process flow/Nature business
@ Operations 1
» Pre-treatment
> Incineration 1 plant
» Schedule Waste to Energy plant
» Clinical Treatment plant
e All the projects
» Module Training Ops 1
» SWTE Minor Shutdown Case Study
» SWTE Reverse Osmosis Membrane Optimization
In the evening, presentation started at 4.00 pm with the Mr Nizam
(supervisor) via Microsoft Teams.
Comment after the presentation:
e Do some corrective point regarding to the false information.
® Adding some information to make the system completed.
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13 July until 17 July 2021

Description of practical training _experience

- In the moming, started to do the corrective point that beingtgld last week |
during the presentation with the supervisor, Mr Nizam.
e Overall process flow for Kualiti Alam Sdn Bhd
¢ Overall process flow for Operations 1
> Incineration 1 plant
» Schedule Waste to Energy plant
- In the evening, continue do the corrective point about the overall
activities and projects during the industrial training.
e Overall process flow for Operations 1
» Clinical Waste Treatment Centre
» Report Project 2
» Schedule Waste to Energy (SWTE) Minor Shutdown Case
Study.

- In the morning, started to do the slide presentation for Industrial Training
Presentation which is on 22 July 2021 with the panel of UiTM Pasir
Gudang and supervisor, Mr Nizam.

e Introduction
*  Overview
» Company, location, duration, department and supervisor’s
name.

- In the evening, continue to do the slide presentation for Industrial Training
Presentation.

e Company’s Background of Kualiti Alam Sdn Bhd
» Group structure

- In the moming, started to do the slide presentation for Industrial Training
Presentation.
¢ Nature business/ Overall Process Flow
» Begin with collection process until dispose process
e Activities
» To know about Operations 1
L Pre-Treatment Operation
- In the evening, continue to do the slide presentation for Industrial Training
Presentation.
e Activities
» To know about Operations 1
i Incineration (INC) 1 Operation
i Schedule Waste to Energy (SWTE) Operation
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Presentation.
e Activities
» To know about Operations 1
L Clinical Waste Treatment Centre (CWTC) Operation
In the evening, continue to do the slide presentation for Industrial Training
Presentation.
e Project 1
» Module Training Operations 1

In the moming, started to do the slide presehtation for Industrial Training

In the morning, started to do the slide presentation for Industrial Training

Presentation.
e Project 2
> Schedule Waste to Energy (SWTE) Minor Shutdown Case
Study.

In the evening, continue to do the slide presentation for Industrial Training
Presentation.
e Project3
» Schedule Waste to Energy (SWTE) Reverse Osmosis
Membrane Optimization
Started to settle all the document and submit all the PPE clothes and
accessories to the Admin Department,
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PROJECT ASSIGNED

4.1 PROJECT 1

MODULE TRAINING OPERATIONS 1

This module training was constructed because it will be used to train all the operation 1 staff
likes supervisor, panel, process technician, operator and forklift driver. Moreover, this module
also be used for annually refreshment training or training for new employee. This module as a
references module if there are a problem or confusion about the operations 1. Operations 1
plant include the Pre-Treatment Operations, Incineration (INC) 1 Plant Operations, Schedule
Waste to Energy (SWTE) Plant Operations and Clinical Waste Treatment Plant Operations.

4.1.1.  Objective of this project
¢ To know the characteristics of each plant in Operations 1

e  Understand the overall process flow for Operations 1

4.1.2. Kualiti Alam’s Background

Kualiti Alam Sdn Bhd (KASB) owns and operates the only Integrated Hazardous Waste
Management Centre (WMC) in Malaysia. KASB has been entrusted by the Government of to
undertake the Privatization of Malaysia’s 1% Integrated Hazardous Waste Management System
on 18 December 1995. To meet this requirement, the WMC commenced full operations in 2000
to serve the complete management of hazardous waste from “cradle to grave”. It includes from
the collection of waste at the waste generators likes industry, school and hospitals,

transportations, treatment, recycle and recovery to final disposal.

The WMC are designed to treat more than 100,000 tons of all classes of hazardous wastes
types which liquid and solid annually. The Waste Management Centre (WMC) hold license to
handle 76 from 77 categories of Scheduled Waste that listed under Environmental Quality
Regulation 2005 except the radioactive and explosive waste. However, WMC can treat the
Technologically Enhanced Naturally Occurring Radioactive Material (TERNOM) waste. It can
be treated here due to lower of value radioactive. The type of TERNOM waste that be treated
here is sludge that came from the drilling process a t the Oil & Gas Industry.
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The WMC is the end-to-end facilities comprise of
‘ﬂ Incineration 1 plant, Physical & Chemical Treatment
plant, Solidification plant, Vertical Secured Landfill,
i} Schedule Waste to Energy plant and Clinical Waste
' Treatment Centre. This facility is able to develop practical

&

2 %

waste management strategies to meet the needs of large

F
A

N A

Figure 4.1: Incinerator Stack

and small generators alike. Innovative management ways

are designed to satisfy all regulatory requirements to

protect and facilitate the present activities and also future

operations.

Kualiti Alam is a company that can provide up to date knowledge about the
environmental regulations, helping the customers/clients to comply with ever changing waste
legislations. KASB also serves the complete cervices which are focused, concise and all aspects

of the job are handled professionally, economically and in total compliance.
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4.1.3.

F’ " incineration Plant

Operation 1 Overall Process Flow
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Figure 4.2: The overall process flow Operations 1

First of all, the waste is generated at the waste generator liked from industry, school or

hospitals. Then, all the waste is transported by vehicle that provided by the Cenviro Sdn Bhd

to the Waste Management Centre (WMC). The WMC will provides a complete service for the

hazardous waste disposal, begin from the transportation for the waste until to the final disposal

at the secured landfill.

Upon the waste arrival at WMC, the vehicle will be weight first together with its

contents are taken at the weighbridge and transferred it to the warehouse where sampling and

lab analysis is done. When the lab result come out only then the waste will be treated.

At Operations 1, there are four (4) types of treatment process which are:

1.

iL
1.

1v.

Pre-Treatment
Incineration 1 Plant
Schedule Waste to Energy Plant

Chnical Waste Treatment Plant

Then, all the organic liquid and solid waste were transferred to the Organic waste feed

preparation or can be known as the Pre-Treatment (PTR), before transfer it to the Incineration
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(INC) 1 plant operations and Schedule Waste to Energy (SWTE) plant operations. In both of
two (2) operations it will produce fly ash as a by-product and then, it will be transferred to the
solidification plant to be treated and dispose. While waste with total organic carbon (TOC) also

known as slag below 10% will be transferred directly to the secured landfill for final disposing.

At the Clinical Waste Treatment Centre, all the clinical waste forms the hospital or
clinic will be directly transferred to the CWTC plant. The waste does not need to go to the Pre-
Treatment to be repacking and labelling. The clinical waste will be repacking the CWTC plant
by their own workers. If there are a lot of bag log of clinical waste, it will be transferred to the
SWTE plant operations and INC 1 plant operations. At the end of the production, the residue

will be produced and it will be transferred to the secured landfill for final disposal.

KASB is an integrated waste management centre (WMC) because at the WMC the
process is end-to-end that connected to one another in cohesion. This facilities process is
synchronized and depend on another to function properly, if there is any problem at one of the

plants, it will make the whole plant performance decreasing.

4.1.4. Pre-Treatment Process Flow

Organic waste (solid & liquid) received at the PTR from lightly contaminated to highly
contaminated with debris and complex chemicals waste mixtures. Therefore, the
characterization of feed material is a most important factor in selecting the suitable waste to be

treated at the incineration 1 plant and schedule waste to energy plant.

The objective of Pre-Treatment:
» To prepare waste and supply it for Incineration (INC) 1 plant operations and Schedule

Waste to Energy (SWTE) plant operations.

In the pre-treatment facility operations, there are 6 units to prepare the waste for
incineration plant and schedule waste to energy plant which are bunker, shredder, repacking
(drum mainline), vacuum tank, tank farm and poison plant. There are two (2) types of waste
which are solid and liquid. Both of the waste has their own types of waste that shown in the

figure 4.3.

47



UNIVERSITI ™ \ W
TEKNOLOGI MARA ‘ Kualiti Alam
MALAYSIA R —
f Inorganic waste |
_——Iu— —_—
v P JEP
Solid ) ! Liquid |
- ) _ )

/;_!'! —— . v v . v

e / { ) )
Bulk waste' l EnergeticJ I AqueousJ i vi::.:lggty Taxic J

® 0 :®u

Figure 4.3: Types of waste (slod and liguid)

The main considerations in the selection of appropriate types of waste in the pre-treatment are

shown in the Table 4.1.

Table 4.1: Properties for solid and liquid waste

LIQUID WASTE PROPERTIES BULK WASTE PROPERTIES
Energetic waste CV>10MJ/kg Calorific value (CV) 10-15 MJ/ke
Aqueous waste CV <10 MJ/kg ph >4
Viscositv <500 ¢cps Flash point >50 °C B
Polymerization No - Size 6”x6”x 67
Ph B >4 Total Sulphur <1%

Size Max 4mm Total chloride <35%

4.14.1 Overall Process Flow Pre-Treatment

1= -
[ R = .
-
[ e et =
Pre-Treatment
liquid waste soltd waste

enerperic waste H H H
: aqumuﬂnm : * encrgetic waste » plastic pails § » iab waste |

':,‘ e * aquesus waste » shudge H » pail woste §
v ) 6 v

Tank Farm Varuam Tank | Bunker | Drum Maindine

= B

. — INC_‘I I S’:’TE PLANT -
Figure 4.4: Overall Process Flow Pre-Treatment
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4.1.5. Incineration 1 Process Flow

Incineration 1 plant is a waste treatment process that involves the combustion of organic
substances that contained in the materials. This plant is considered as a thermal treatment
because it used high temperature to treat the organic waste liked contaminated shudge, expired

chemical, wastewater and etc.

This plant treat about 100 tonnes per day of organic waste includes 40 tonnes per day
of solid waste while treat 60 tones per day of liquid waste. Furthermore, the incineration waste
materials were converts the waste into fly ash, slag, flue gas and heat. The flue gas that produces
in the plant must be cleaned of gaseous and particulate pollutants before dispersed into the

atmosphere.

The detail of the flowrate for each of the waste transferred into the equipment in plant

is shown in the Table 4.2 and Table 4.3.

Table 4.2: Flow rate for solid waste

SOLID WASTE |

Bulk waste 144 batch/day
Drummed waste | 96 drum/day ,
| Clinical waste | 50 bag/day |

Table 4.3: Flow rate for liquid waste

[l LIQUID WASTE

‘ _High viscosity waste 9.6 tones/day

| Energetic *oil waste | 8.4 tones/day _
' Aqueous *liquid waste | 12 tones/day

| Toxic waste | 7.2 tones/day

4.1.5.1 Qverall Process Flow INC 1

Incineration process can be divided into 3 system:

Incineration system

[

1. Heat recovery boiler system

ni.  Flue gas treatment system

49



- PSSR
———
B~ UNIVERSITI ‘.\ Kualiti Alam
*<) TEKNOLOGI MARA 1 Kualiti Alam
<@ MALAYSIA S —
Steam Air Heater -
==y w1 =i
!
Quench
1!
Solid Waste 1 .
- 9 si
| &
Drumined Waste |
e 1 :
' Ay
Enargetic & —
Aquenats Ash
g | |
z:ig:':iscasi(y : ¥ aw!-” = © ‘-
Stag g
Toxic Waste g} Genveyor y
Stag
mml:;:ﬁ |
Fusd "

Figure 4.5: Overall Process Flow INC 1
4.1.5.1.1 Incineration System

Incineration system consists two (2) types of equipment which are Rotary Kiln and Secondary
Combustion Chamber. Both of these is the important equipment in this plant because without
this 2 equipment, the waste cannot be treated properly and it will cost the performance of the

plant.

The Rotary Kiln is known as a heart of this incineration system which operated in higher
temperature which from 1000 °C until 1200 °C to ensure achieve the excellent burnout. By
achieving the excellent burnout, this plant could achieve the max destruction efficiency which
is 99.98%. The process in the rotary kiln started with the combustion of solid and liquid, then
with drying process and lastly gasification process. In addition, resident time for complete burn

the waste is approximately 30 to 90 minutes depends on the waste characteristics and slag.

Secondary Combustion Chamber (SCC) also works same like the rotary kiln but in this
equipment, it is a chemical combustion which is to burnout the flue gas only that produce from
the rotary kiln. In this SCC, it applies a Vortex-SCC concept where the combustion air and
liquid waste are injected tangentially. It is to make the proper mixed between both of these
substances to achieve a complete burnout. The flue gas that come out from the SCC must in
high temperature which is 1200 °C because higher temperature will make higher in pressure.
The pressure will used for the boiler process. Moreover, the resident time for SCC to complete

burnout is higher than 2 seconds.
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The destruction of organics compound is determined by the 3T + 10 principles which
consists of temperature, time turbulence and oxygen. Temperatures is the most important part
because its determines either the waste is completely burn or not with that temperature. Time

refers to the length time to complete destroy the hydrocarbon that contain in the waste.

Turbulence is referring to mix the proper air flow in the chamber between the oxygen
and combustion air. If the mixing process is improper, the flue gas will out without complete
burning. A better mix will result in a higher rate of destruction of the organics. Last factors are
oxygen, with the proper amount of the oxygen will make the combustion process in higher rate
and efficient in the help of combustion air to burning the waste. All of the factors were

important to achieve maximum destruction efficiency which 99.99%.
4.1.5.1.2  Heat Recovery Boiler System

Heat Recovery Boiler system consists three (3) types of equipment which are Quencher,
Boiler and Air Preheater. This system basically a series process to cool down the flue gas
before flue gas being clean in flue gas treatment system and also to generate a steam to use for

purging system.

Flue gas from the SCC will flows to the quencher before enter boiler. Quencher is used
to cooldown the temperature of the flue gas. The temperature from 1200 °C will be drop from
700 °C to 650 °C. The flue gas’s temperature must in range in that value because if the

temperature is lower or higher than the temperature, it will make the boiler become tripped.

After being cool, the flue gas will enter into the boiler to generate steam. To generate a
steam in the boiler is by cooling the flue-gas in the boiler with higher pressure from the SCC.
The temperature of the flue gas must in range 700 to 650 °C to avoid the tube boiler corrosive

or plugging. The steam that produces in this system will be used for purging system.

The last equipment in this system is air preheater. Air preheater is used to save the
consumption fuel in the incineration system by producing the combustion air. In this
equipment, it used heat transfer concept which the heat from the flue gas will heat the ambient
air that flows in the air preheater, then the ambient air will do the cooling process which it will

cooldown the flue gas at the same time.
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4.1.6. Schedule Waste to Energy Process Flow

Schedule Waste to Energy plant is a waste treatment process that involves the combustion
of organic substances that contained in the materials. This plant is considered as a thermal
treatment because it used high temperature to treat the organic waste liked contaminated

sludge, expired chemical, wastewater and etc same liked Incineration 1 plant operations.

However, this plant also can generate power about 3.4 megawatt/hour to light up
approximately 9500 homes. It is a bit different with the Incineration 1 plant operations. In this
plant, it just not only treats and dispose the waste, it also can generate a power for Tenaga

Nasional Berhad.

This plant treat about 100 tonnes per day of organic waste includes 60 tonnes per day of
solid waste while treat 40 tonnes per day of liquid waste. Furthermore, the incineration waste
materials were converts the waste into fly ash, slag, flue gas and heat. The flue gas that produces
in the plant must be cleaned of gascous and particulate pollutants before dispersed into the

atmosphere.

The detail of the flowrate for each of the waste transferred into the equipment in plant is

shown in the Table 4.5 and Table 4.6.

Table 4.5: Flow rate for solid waste

SOLID WASTE |
| Bulk waste 45 tones/day _
| Drummed waste | 5tones/day
| Clinical waste | 20 tones/day

Table 4.6: Flow rate for liquid waste

LIQUID WASTE
High viscosity waste ] 5 tones/day
| Energetic *oil waste 10 tones/day -
Aqueous *liquid waste 15 tones/day |
Toxic waste | 0.01 tones/day |

4.1.6.1 Overall Process Flow SWTE Plant

Incineration process can be divided into 4 system:

. Incineration system

ii. Heat recovery boiler system
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iii.  Turbine system

iv. Flue gas treatment system
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Figure 4.6: Overall Process Flow SWTE Plant

4.1.6.1.1  Incineration System

Incineration system consists two (2) types of equipment which are Rotary Kiln and
Stocker. Both of these is the important equipment in this plant because without this 2

cquipment, the waste cannot be treated properly and it will cost the performance of the plant.

The Rotary Kiln for SWTE plant is a bit smaller than INC 1. The temperature for this
RK is not higher than 600°C. The range temperature for this RK is from 400°C to 600°C only.
If the temperature is higher than 600°C, it will cost problem in the stocker which is the waste
is stuck at the moving grate. Even though the temperature is lower than rotary kiln in INC 1,
but the excellent burnout also can be achieved which is 99.99%. In this process, all the waste
were burn with 45% only before enter the stoker. The process in the rotary kiln is a combustion

of solid and liquid waste take place which is physical process.

Stocker also works same like the rotary kiln but in this equipment but in the stocker, it
contains a moving grate which is to maintain and push the temperature by burning the waste
from rotary kiln. This process is a physical and chemical combustion which is to burnout the
waste at the moving grate and the flue gas that produce from the rotary kiln. In this process, all
the waste were burn with 55% to complete burnout the waste and to achieve maximum
destruction which 99.99%. The flue gas that come out from the SCC must in high temperature
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which is 1200 °C because higher temperature will make higher in pressure. It needs to achieve

27 bars of pressure to use at the boiler to generate a steam for generate the power at the turbine.
4.1.6.1.2  Heat Recovery Boiler System

Heat Recovery Boiler system consists three (3) types of equipment which are Boiler,
Super heater and Economizer. This system basically a series process to cool down the flue gas
before flue gas being clean in flue gas treatment system and also to generate a steam to use for

turbine system.

The high pressure of flue gas will enter into the boiler to generate steam. To generate a
steam in the boiler is from the heat of the flue gas, it will heat the boiler water in the boiler
drum. From that, it will produce a saturated steam. The pressure of steam must higher 27 bar
because it will trip the turbine if lower than 27 bar. The steam that produces in this system will

be used for generate power.

The steam will flow through super heater first before transferred into the turbine. The
saturated steam that produces from the boiler must be heated first to produce dry steam because
if the saturated steam were flow into the turbine, it will make the turbine trip and disturb the

performance of the plant.

The last equipment in this system is economizer. Economizer is used to heat the boiler
water from the deaerators and cool down the flue gas at the same time. In this equipment, it
used heat transfer concept which the heat from the flue gas will heat the boiler water that flows
in the economizer, then the boiler water will do the cooling process which it will cooldown the

flue gas at the same time.
4.1.6.1.3  Turbine System

Turbine system consists two (2) types of equipment which are Turbine and Air Cooler
Condenser (ACC). In this system basically where the steam is used to generate power to the

Tenaga Nasional Berhad(s).

Turbine is used to generate power from the super heater steam (dry steam) to the grid
of Tenaga Nasional Berhad. It will generate power about 3.4 megawatt/hour. There are some
factors that need to be control in this process which are the temperature steam must 246 °C and

the pressure steam must higher than 26 bar because to prevent the turbine tripped. However, if
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the turbine in maintenance or unfunctional the steam will transfer to the ACC. ACC is used to

produce a process water to the deaerator tank.
4.1.6.14  Flue Gas Treatment System

Flue Gas Treatment system consists six (6) types of equipment which are Semi Dry
Reactor, Dry Venturi, Bag Filter, Wet Scrubber, De-Plumer and Stack. In this system the flue
gas will be clean first before dispersed it into the atmosphere. This system is a crucial part to
control because all the hazardous waste must follow the value that required by the DOSH

before dispose into the atmosphere.

The flue gas from the economizer will be flow through the semi dry reactor first. The
purpose of the semi dry reactor is used to control the temperature of the flue gas before enter
bag filter by using atomized water. The temperature must be control between 160 °C to 190°C.
If the temperature is higher or lower from the range, it will be occurring a problem at the bag

filter.

Before enter the bag filter, the flue gas will through the dry venturi where the lime silo
and activated carbon were injected into the bag filter at the same time. The lime silo is used to
neutralize the acidic gases in the flue gas while activated carbon is used to absorbs heavy metal
or dust than contain in the flue gas. After that, it will through the bag filter. The used of bag
filter is to collect all dust in the flue gas by through the bag filter efficiently. The temperature
of the flue gas must in a range from 160 °C to 190°C because if the temperature higher than
190°C, the bag filter will burn while if the temperature lower than 160°C, it will make the bag
filter wet and it will cost difficulty to filtered the dust.

The filtered gas will go to the wet scrubber for further cleaning. In the wet scrubber, it
will control and trapped hydrochloric gas and sulphur dioxide gas. By using caustic soda, it
will control and trapped the hydrochloric gas and sulphur dioxide gas. Furthermore, the flue
gas will be cooldown first in the quencher before enter the wet scrubber. Before the treated
gases transferred to the stack, it will through the de-plumer. De-Plumer is used to reducing the
formation of the smoke in a stack and cool down the gases at the same time. At the end, the

treated gases will be transferred to the stack. Stack will disperse the gases into the atmosphere.

The detail of the emission value is same as the Incineration 1 Plant Operation which is

be shown in Table 4.4.
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All the pictures for Module Training Operations 1 which for the Incineration 1 Plant

Operation and Schedule Waste to Energy Plant Operation will be showed in the PROJECT |-

APPENDICES.

4.1.7. INC 1 versus SWTE

Incineration 1 plant Operations and Schedule Waste to Energy (SWTE) plant Operations are

in the same process which is to treated and dispose the hazardous waste. The process flows are

quite similar which each other but there are some pros and cons between both of these plant

operations. The difference will be shown in the

Table 4.7 and Table 4.8.

Table 4.7: Pros and Cons of Incineration Plant

PRO

|_Higher durability in the Rﬁaryﬁln ducto

‘ the max temperature is 1200°C
-

‘ The—lowmen@ o@ggsmck at tEslag_

conveyor

~ INCINERATION PLANT

o CONS

Cannot generate powef, j_ust treat and di_spog

the hazardous waste only.
Cannot to reduce the formation of the smoke ‘

at the stack ‘

Table 4.8: Pros and Cons of Schedule Waste to Energy Plant

'SCHEDULE WASTE

TO ENERGY PLANT

}7——_P_RO '

CONS

Available to treat, disp?se and also to
‘ generate a power to Tenaga Nasional

‘ Berhad(s).

| Low dura—bﬂity in the Rotary Kiln due to a

temperature lower than 600°C

Consists of De-Plumer and make to reduce

‘ the formation of smoke at the stack.

=3

' High potential of moving grate stuck due to <‘
the melting slag if the temperature is higher ‘
than 600°C. |
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4.1.8.  Clinical Waste Treatment Centre Process Flow

Clinical Waste Treatment Centre plant is a Malaysia’s First Non-Incineration Clinical
Waste Treatment Centre. In this plant, it used microwave to treat the clinical waste that come
from hospital and clinic. It is zero emissions technology from Belgium and non-harmful effects

with eco-friendly process which are no need a water, steam, burning and smoke.

This plant treats about 28 tonnes per day of clinical waste. If there are a lot of quantity of
bag log, it will be transferred to the INC 1 and SWTE plant operations. INC | operations will
treat about 50 bag per day while SWTE operations will treat 20 tones per day. In this plant,
there are four (4) quantity of microwave by using technology Belgium. Each microwave will
treat 7 tones per day. CWTC also equipped with 2 cold storage facilities to store the non-treated
clinical waste. Once the clinical waste is being treat, it will fall into the same category as

household rubbish.

In addition, the quantity of the clinical waste that being treat at the INC 1 is much lower
than SWTE because if used a higher volume of clinical waste, it needs to do a major
modification on the solid feeder system which is the hopper. The hopper in the INC 1 is much
smaller than in SWTE plant. Even though, the quantity of clinical waste in the SWTE is higher
than INC 1, it must not exceed that actual value because it will affect the rotary kiln refractory

lining and it will reduce the daily plant throughout.

4.1.8.1  Overall Process Flow Clinical Waste Treatment Centre Operations.

Lorry with cliical waste weighs at | Unioading all tne clinical waste at | i ! The backiog of clinkal waste will be
Y lghih it s eighs ﬁ " e e ﬁ epacidng the clinical waste -q _ Klog of clinical waste wi
.

ﬂ
| Steriizsion process teougn h h Tranater WMt ben 66001 to me |
| Mictowdve syeremn | _ happer

E

80-100°C

Treaved residue spored ar Treated residue screw out into Transfer to the seawed fandfili -
hotding tank residue bag for final dispose
: -

s
"' J o P ]

Figure 4.7: Overall Process Flow CWTC plant
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First of all, the lorry from the waste generator that contains a clinical waste will be
weighs first at the weighbridge stations. The clinical waste no need goes to Pre-Treatment
because PTR only supply the hazardous waste for incineration plant and schedule waste to
energy plant. After being weight, the lorry will go to the CWTC plant to unloading all the
clinical waste. In this moment, the repacking process will be done which the 220 L bin of

clinical waste will be transferred into the 660 L bin.

Then, all the backlog of clinical waste will be store at cold room to make sure the
hazardous substances will not be exposed to the workers in the plant. The COVID-19 clinical
waste will be repacking in the jumbo bag and directly being disposed at the incineration plant
and schedule waste treatment plant because the waste needs to be disposed immediately to

prevent any infection within all the workers.

After the waste done the repacking process, the 660 L bin will be transferred to the
hopper by using a lifter. In the hopper, all the waste will be shred into the very small particles
which is 20 mm diameter before going to the microwave for sterilization process. After
shredding the waste, it will be transferred into the microwave. In this microwave, the waste
will be heated to 100°C. the microwave heating consists of 2 boxes of the beam (12kW). This
microwave is in the stereo mode with controlled field polarization which is to heat the waste
to the core and rapid rise the temperature. Which this process, it will make complete destruction

of the pathogenic organisms in the waste.

Before the residue will be transfer to the secured landfill, the residue will be treated
again in the holding tank. The temperature in the holding tank is from 100°C to 150°C in about
45 minutes to 1 hour. This is to make sure the residue is completely does not contain any
harmful bacteria. Holding tank also can be used as a backup equipment because if the
temperature in the microwave is lower than the actual temperature, the residue will be treated

at the holding tank.

Lastly, the treated residue will be out from the holding tank by using screw out into the
residue bag. Once treated, the clinical waste falls into the same category as household rubbish.

Then the residue will be transferred to the secured landfill for final disposal.
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4.2 PROJECT 2

SCHEDULE WASTE TO ENERGY (SWTE) MINOR SHUTDOWN CASE STUDY

Every year KASB’s Schedule Waste to Energy (SWTE) plant will be shutdown. Shutdown can
be defined as temporary closure of the building or factory to perform some maintenance for a
long period of time and usually take 2 weeks to 1 month. Thus, it takes a lot of work to be
scheduled in a relatively short period of time. Therefore, it is a complex and complicated
process to do. So, it required a proper planning to prevent the problem during the shutdown.
By schedule a proper planning, it can help to increase the plant efficiency and reduce the plant’s

downtime.

4.2.1 Before Shutdown
The objective of the Scheduled Waste to Energy (SWTE) plant shutdown is:

1. To replace the cutrent thinning bricks (15 rings) with castable, it is because due to
the rotary kiln shell temperature reading were in range of 350 — 380 degree C at the
thinning area.

1. To repair the tube burst (1-4) at the superheater part is also one of the major
problems occurred when do the inspection at the superheater.

iii. To do an internal maintenance work and process cleaning such as change micro

filter, to change gate valve, cleaning boiler’s tube etc.

The shutdown activity involves a lot of works, departments, vendors and contractors as
well as all the KASB staff in the plant will be involved. Thus, shutdown activities require a
proper planning of the budget, period of time and the manpower to ensure the maximum
efficiency of the plant and also to make sure all the activities will go according to plan and

finish on time.

Details on the shutdown’s list of departments and contractors involved are shown in the
Table 4.2.1, while the details on the shutdown’s list of operations and contractors will be shown

in the PROJECT 2 — APPENDICES.
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| KSB | KAO =
| CIC | MT I

| Tepat Con | ENI ]
| Boiler Master | KAM _— _‘
Emrot | ENG I
Darco Water | SM R ‘
Excellift |

AKR ﬂ
‘ Atlas Copco ‘ — J
LFBma | S

| MCIE | ]

Table 4.8: List of Departments and Contractors Involved.

At this point, project management skills are crucial, it is because it would determine either
the project will be succeeded or failure. Therefore, it is important to make sure to prepare a

proper planning of the budget, period of time and manpower before started the shutdown.

To know the works, go accordingly to the plan and finish on time, a Gantt chart was also

be constructed by using Microsoft Excel. In the Gantt chart, all the detail and the time allocated

were listed accordingly based on the activities.

In addition, the equipment that were list in the operations and maintenance of the SWTE
shutdown, pictures must be taken before the shutdown works begin. The purpose of this works
is to compare these pictures with the pictures after the shutdown and it can be evaluated, either
the contractor that was assigned to the job is doing correctly or not. Other than that, is to have

a proper record keeping and for asset disposal that is going to be done after the shutdown works

finishes.
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Before Shutdown Pictures

Grate

Figure 4.9: Moving J

Heater’s Tube

Figure 4.10: Micro Filter Figure 4.11: Super ‘

64



99

| | | |
_ "aImyeradwo; ydiy |
damyeradurey foydry ur Junpow 7 Ul pasn uaym Ajiqeinp | | _
Wiuaaad o3 Ajiqeanp ySiy sey Y3y sey 11 sins 7 “IauuIy) auI0saq (aanyeradwa) enjoe uey) 7

| ¥eu Suneood o Airenb ySiy pes n - | A[BW 0} 3[qrISED IM A1010B1301/8011q | Tomor) eare Sutuuryy syoLq
"UOLBIOLIdIOP W] SOLIq (s3uwr ¢ 1) syoLIq JusLInG AU} soyew ey 7 3y} 18 (8¢ ~ 0S¢ Jo 3uer oy 7

7 943 Juaaaid oy ssaooxd Surjeay pue | ay1 soerdar ‘ssaooad ssjeradway y3ry ur own ur seam Surpear armjeraduwe
8uIj00d 3y op UayM S Mel - umopinys ay1 o - | Suof v 1o] pasn uvaq sey - [19ys ujry Arejor oy _
_| i uonIy oZE?QalJ |=otu%.:¢coq asned Jooy ~ senss|

01D upy Aaegoy 1
AJQUIPY SYIOM JOTEIN  ['7°7'¢

‘douBURUIRUL 10 Juatave[dal swios Surop a101eq yuswdinbs ayj jo wa[qoxd;/sansst
O} MOWY 03 asnedssq suop oq 03 Juepodwr st pred SUIL "S3I0M Jourlu ® se 10 syiom lofewr ¢ se paijisseo SI S}I0M 9Y) UIULIAIGP 0} JINS 3L

0} ST ‘umopInys ay3 June)s 010Jaq PAJOILLSUOD 21aM AJIUSPL SII0M JO ISI] 943 “SI0M A19A3 1O PIUIIINAP 01 SHI0M A[JoBXD 3y} MO O,

IS 0} UIBaq SHIOM UMOPINYS 3y ABJA pulT YL UQ '[Z0T ABIN (51 7 [un Aoy w61 woy
POME)S ST otqm sAep oIy soxyey ssa001d styy pue yrom UMOPINGS U} PoLIe}s 910J2q JSIIf UMOP PI[00D 9q O] spadu juerd oy, “doys 03 uiSaq ury

Are1oy ayy oyur ssao01d ajsem Jo Suipaay oy yorym we 0£'8 18 1707 LN 61 oY) U0 parre;s umopinys jueid (1 M S) A810ug 0 ajsEp dMpayog Ay,
umopinyg 3uring z'z'y

A VISAVIVIA

!

LRI 1Iem VAVIN IDOTONMA],
Wely nuen) ) ILISSAAIN]




99

‘aunssaxd 9A1ss20%0 parjdde
USYM Js1nq woly aqny juaaad jey)
Aypiqeanp ySuy sey jey) oquy pasny -
"aw J0ys €
ur pauaddey uorso1109 1usnaid 0)
WI/SUIWALS OJOIW 7°() UBL) MO[oq
ST J9JeM I9[10q JO ANALONPUOD
Jo anjeA oyl oms ey -

‘Iapeay
wonoq pue doy o Je
yoeq Surpjom pue oded
9y} WOy aqn) oY1 1o

oyel ‘oqng ayy Bumpn) -
"ssao0xd

umopinys oy oq -

‘adeys rensn sj1 woiy
puedxs aqny oy syewr
1ey) amssard aA1SSO0Xd
Joaoussardoyioyong -
"UOISOLI0D 31} 01 anp
IoUUIy) oWooaq aquy -

‘wapqold Sunyesy

asned jey) (p-[) Je 18Inq aqn

UOIIY JAIIUIAAL] uondy o&«uutcnﬂ.. asned 100y sanssy |
((HS) 1opeay sodng
‘aImeraduus;
‘aamyesedwa) roySry ur Sunjow Sy ur posn
1 uoasid o3 Lpiqenp ySiy sey uaym Aypiqemp ySiy sey "JOUULY) 2W093q

1ey) Suneoo jo Anfenb ySiy paspy -
“UONBIOLINSP WOIJ $YILIq
3y yudaaid o3 ssaooud Sunesy pue
3urjooo ay) op usym ow aye] -

11 2108 YW 0] JqEISED

UM SOLIQ SJUHIND

a1 soerdau ‘ssaosoad
umopInys Ayl o -

A1010R121/53911q

ay) sayew ey

ssmyesadwa) Y3y ur owy
8uop e 10] posn ueaq se -

armnjeroduway [[oys 193018 oy,

"Ieraduwo) anfea [enjoe
uey} 1Mo[ sem Surpear

U0HOVY 3ANUIAILY | 0LV JAIIALIOD ISNEd 100y sanssy
O (T 1
. VISAVIVIN <82
i EE 4 : o |\ -
weyy ayeny VIV IDOTONSE B S




‘urede

pauaddey uoiso1100 pue Suysns
1saaid 01 axmgesadws) pue ‘1ajem
‘Ire 9y spremoy Ajiqernp ysiy

L9

‘awn uoj 0] ureSe
pasn ues jey) os ‘0jeId
Iaqjo1 ayy pue oje[d
oy} A[reroadsa (seysnd

-doe1d saye; ssadoid
UOIS0.102 pue Junsni ayy
oyewr jerp arnjeroduro)
Y3y o1 pue a1e ‘Iojem
oy} 03 pasodxa Jurog
un

"UOISOLIOD pUR JShI
3} LA UOLIPUOD pBg B Ul
91eld I9[[01 AU} pUE SWLIOJOp

Sey Jeyj SaoUBISQNS [BLIdJEW PAs(] - wed) Apoq ay) ysiquryay - guof ur pasn Sureq )y - _ ared yoysnd wer oy,
UOHOV SATIUIAALY | OV 9ADILIO) _ ISNEI 100y | sanssy |
HEE ) wdysAg Surpaag ‘1

JIRPL SO OWN 77T

"J380[9 8103 QW]

oy sk dn-jooyo Ajeem a3 o]
‘anjeA jergor ueyy Jaydiy

Jayem Jo[10q JO AJIALINPUOD

oy juaAaid 03 ams aew 0}

11} A10AS JOJ SWNQII] 93 MOUY

giblicliine)

QIOW SUI0IAq PAISY[I}

3y} aunsud 03 s1 Jf

"paueao 3uiaq JajJe duo

ASQU I} YIM QUBIQUIAWL
pue Iy osopwr a8uey) -

‘1ayewr ayernonaed
pue ‘sajnosjowr
‘sresourwr — sonunduur
oyl PIIM Pajeod

aq 11 asoym ‘owny Juo|
Ul pasn Set| QUeIqUISW

(OY) stsowso
9SIOAQL PUB JOJ[1J OO

“WO/SUBWLS
OI0IW 70 UBY} MOJ3q

[OBAI JOUURD 137eM I3]0 |

SU} JO ANATIONPUOD dn[BA

r UOCIJIY IANUSAILY

O[OV 9APIILIOD) |

asned 300y | B

sanssy i

wejy nieny)

UL JAJBM PIZIBISWIUR([ Al

VAVIN IDOTONMA],

g

VISAVIVIAL

M,Em.,mnm\ﬁZD
\EEEETRAEAG




89

| | PdnsUd 0) sauo mou Ay | D

o a1esd Suraowr pro _ ‘sajoy Ay _ |
_ "91e13 uraow oy 1ajud | pue oFewep ay) ofueyy) - | Yy3noiy} mopy jouues Ie _

i udgM Junjow ajsem oy Jusaard "d)sBM | uonsnquios ayy os ‘sajoy ‘(3joy 2y |
| 03 SNIS[a]) 3318ap-009 03 Ot wouj _ pauapiey ay} wroiy oy urpnjour ayerd y3noayy e Ajddns jouue) |
| 101109 3q 01 ST ULy AIgjol Ay _ s$ajoy pue ajeld oyesd | QLU AU SISA0D djseMm 93ewep pue uoyIpuos prq ur |

opisur amgeradwa) oy auns aepy - Suraow oY) Surueery - ! Sunow pouspiey oy - | sa1oy pue sje[d a1e18 Surropy
U0V 9A11I3LI0)) asned jooy _ m@__@ml

9)RID) SUIAGTY] Al

e —

.u_,.m:oocncoﬁ
JO pueiq eyjoue yum o8ueyy -

_
‘TeuonduUNyuUn pue |

‘urede 190018 dU) apisur . ofSewep a[dnosowary _ - i
pauaddey wojqord SuryjAue i | armgeradwa) ayy yoeq | ) opIsul Josuag - | _
Jojuow 03 sjdnosouriay) mou ayy | Josuss 0) sjdnoooursoy owi |
| [ressut Jaye Aqrep dn-yoayo oty oq - MU [[ejsur pue aoefdoy - | 3uof ur pasn Sureq )y - | uonoungrew s[dnosouwnar |
uonoy w§i/|§94 9APIILIO] | asned ﬁcoﬂ Sanss| __
djos
_.||| I e S S I||§.||_I|J|I|||I||_
| Suipuoq ur Sunmsar
| | "y | Aqarat) “zapur[£o | |
| ‘urede pauaddey 3uol ur ureSe yiom ues | 3y pue peo| ay usamiaq
wa[qoxd sty Juaaard o3 Japurjho i $sa00xd oy ams oxeur | owse adosdur; - _
| PUB PEO] 313 u0am1dq Juowudife | 0} sopurfd oneIpAy Eliiyel | o8ewep 1opurjAo
| Jodoxd paunorred sey ams oyepy - MU [essul pue soefdoy Juof ut pasn Sureqyy - drnerpAy seysnd winip pul |
r S UOI}OY IAUIAILG asned Jooy sanssy |
¢ . ) wasdg Buipaag
. VISAVIVIA a
wely pyeny wviDoTowal (52
% b LLISYEAINN

PP



0L

"JULOLYD SI aow $5990.d
PRI SY} JBY) OS ‘UOIIPUOD

poo3 Ut 12317 Y [[® 2Ins
oewr 03 dn-3ooyo Ajeom o) o -

"an[eA 10eX2 3y 108

pue A[ypoows Jutof st

$59004d paIdy[yy oYy 2uns

93[BW 0] JI}[IJ pue SIUL}
a(1 SuIUeQO pUL AJIAIDG -

“YI00WS 10U PaINY
Jo ssao01d o) axew jet)
“o10 ‘yanew ajemoned
‘retourty oy saprndur
oY) YIIM PIB0D

QISM S3UIJ pue I3)[1J Sy,
‘awy uoj ur pasn Suraq
ale sauly pue Iy QUL

‘anjeA [emoe uey) Joydiy

- ST $SQUpIeY 1) JO onjea
oy pue saundur gy yIm

- PajRUIWEIUOD ST 10JBM Y

UOIOV SAPUIAIL |

UONIV 9A3IALIC)

ASNEI 300y |

sanss] |

1IIMO, J3JBAN SUI[00)D) °XI

.

‘JUSIOLYYD 210w Jwiqqnios

$82004d Ay} axyew ued 11 18Y) 0S

‘uonpuos pood ur Aesds sy auns
afewr 01 dn-yoayo Appoom oy oq -

‘sapundur

pue 3snp oy} woiy

ueard Aeads oy arnsus

01 11 Buluea]d pue 9[zzou
Aexds ayp apuewsiq -

‘A[JU3ID1J3 PRIdLIIXD

3q jouued sanndur
oY} sayew jey} ‘sel

an[y oy} woay sanrndurn
pue Jsnp ay1 yim
pareod st 9[zzou Aexdg

JUBIALYJR J0U
- st Surqquuos Jo ssavo01d oy |

UOIDY IATIUIAILY UOHDIV 2APIALIO)) | ISNEI J0OY _ Sanssy |
PG JIPA A
- _ —
‘seoe|d oyey ssovoid
‘Kuniqemp ySig Uo1801109 pue Jursns

9ARY JeU) [BLIOJEW POJROD PAs() -
"19jem pue Iie Y} 03 posodxe

Suraq sAemie 03 onp Ajifiqemp
Y31y sey jey) [eLIjEW € pas() -

‘2w Suoj ur urede pasn
e 1 1By} 0S ‘JOAIAUO0D
Mma10s doj mau

[[eISUT pUe 2JeoLIqe,] =

aYew jey) 197em pue
I1e ayy 03 asodxs urag
owmn

Buof u1 pasn Suraq ]

"pagueyd st doj ay)

Jo adeys oy os[e ‘U0ISOLI0D
PUE JSTLI Y} YIIM UOTIIPUOD
peq e ur 104A0Au09 mards do,

UOIIY AADUIAILY

U0V JANIILI0))

asned J00Yy i

sanss|

Wejw nyjeny

) 191 Seg ‘mA

VISAVIVIN <S5
VAV TDOTON3IHA], <




1L

“JUSTOIIID
dIowW s $83001d paioy[y
3(} 18] OS ‘VONIPUOd POoT

‘sonundur
3} I9)[1J JOUURD J3UTENS

ay1 J1 pag8oro Suraq adid

oy} 1uaAaixd 01 s1 9] “oeq

‘sanundur

asoyy Aq pag8opo

1ou st odid 2 a1ns ayew

0} 1aurens A1oAs ysnoiy

mor3 ey sanundun
Jojojeareamy] -

“Jourens
ay) y3noayy moyf jey) 010
‘Jopew aje[nanted ‘sierounu

Ul Jaurens ay) [[& ons ayew 11 [[BISUl puE Jourels awn “isnp paxif sapunduur ayy
01 dn-yoayo Apjeem oy o] - 9y} SUrUeQO puUR VARG - Suorurpasn Suaq )y - UIA PAJROI ST I3UTRNS A,
 BOIOV 3ATIUIAALY TONDV JAIALIO]Y asnes jooy sanssy

e[ nyjeny

Huswdmbs [fe e Joureng °x

-

VISAVIVIN <S>

) VAVIN I'DCTONMA], ..

-

S In

IR T



NIVERSITI _ e el
Y7y TEKNOLOGI MARA ( Kualiti Alam
MALAYSIA Ras

)) ;;5

4.2.3 After Shutdown

After the shutdown works and maintenance has finished, the supervisor will do the inspection
first before proceed to the firing process. All of the works that in the shutdown list must be in
good and operating condition. The purpose of the firing process is to light-up the rotary kiln

and bring up the temperature before feeding process can be started.

At this moment, there were a lot of paperwork that need to be done to ensure all the
shutdown operation is well documented. This paperwork is containing two things which is the
shutdown summary of the activities and the before and after pictures of the works that be done

during the shutdown.

Before and After Shutdown Pictures.

The before and after shutdown pictures are important in this project. It is because all the
pictures are serves as a proof that the contractor and all the staff were doing their job
accordingly to the plant and doing it correctly. These pictures also can used to do a proper
documentation for the shutdown activities. For viewing, some of the pictures were presented

in the PROJECT 2.

Summaryv of Shutdown Activities

The summary of shutdown activities is a time table or schedule for the time needed for the
work to be done. To keep track on the shutdown activities, the daily progress of the shutdown
was mark down in this summary. It is easier and better solution to keep track the activities.

This summary was done by referring to the daily status update during the shutdown.

In addition, for this shutdown, the summary is like a Gantt chart for the time needed for
the work to be done. The purpose of this summary is to use as a reference for the future
shutdown and also do some improvement that can be made for better planning and much more
accurate schedule. The Gantt chart for this shutdown can be seen in the PROJECT 2

appendices.
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4.3 PROJECT 3

SCHEDULE WASTE TO ENERGY (SWTE) REVERSE OSMOSIS MEMBRANE
OPTIMIZATION.

During the Schedule Waste to Energy (SWTE) plant shutdown, reverse osmosis (RO)
membrane and other filtered membrane were being change and cleaned after a several years.
This requirement 1s an essential for the plant performance to being more effective and optimize.
By doing this, it can be evaluated either the replacement and cleaning process is effective or

not for the plant performance.
The objective of this project:

e To know the effectiveness of the reverse osmosis membrane after being clean by

using CIP performance and replacement.

Reverse Osmosis (RO) is one of the filtered appliances in the Demineralized Water
Treatment system to produce the demineralized water that used for generate a steam. Reverse
Osmosis system can be defined as a water purification process that purifies a water by using a
force or pressure to push the water through the semipermeable membrane. This membrane is
used to remove the impurities in the water liked ions, unwanted molecules and larger particles

from the water resources such as soft water or hard water.

In this system also used others filtered membrane liked carbon filter, micro filter and
mixed bed polisher. All of this equipment is important to produce a better quality of
demineralize water to generate a steam and can avoid any problem occurred during the transfer
of the water in the tube. Moreover, this water conductivity is the crucial part to be controlled,
so by implement this system in the plant, it can reduce the value conductivity. Based on the
requirement, the value of the conductivity is must lower than 0.2 micro siemens per
centimetres. This value must be followed to avoid any problem happened over the tube liked

corrosion, scaling, etc.

This system is important or the crucial part in the Schedule Waste to Energy plant
operations because it need to control the value conductivity of the water for avoid the problem

happened regularly in the plant that can cost the performance of the plant.
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4.3.1 Overall Treatment Process

1BAwater f.C:ARBON
FILTER T

5 mifhr

Antiscalant

Demin water tank — —\
{boiler water) L dmihr REVERSE

0.2 micro siemensfem | POLISHER | 5 micro siemens/cm \ OSMOS]S 20

Figure 4.12: Overall Treatment Process.

The overall process flow for reverse osmosis system consists of carbon filter, micro
filter, reverse osmosis 1* stage, reverse osmosis 2™ and lastly mixed bed polisher. All of this
equipment has their own purpose and works in this system. The process flow started when
water flow from the JBA water tank follows as shown in the Figure 4.5. After the city water is
fed into the carbon filter with 5 m*/hr, 3 m*/hr of demineralized water will be produced from

the Reverse Osmosis System.

The purpose of the carbon filter is as a pre-treatment equipment in this system, it
supposes to remove the smell, taste, organic compounds, extracting free chlorine form water,
absorb heavy metal, dust, etc. This equipment is an important part in the reverse osmosis
system because it will protect the delicate reverse osmosis membrane, extends its life and

prevent frequent fouling.

After the water being filtered in the carbon filter, it will flow through the micro filter
for further filtered process. The purpose of this micro filter is to minimize the troubles occurred
liked blocked the porous of the reverse osmosis membrane. This micro filter used cartridge
filter that consists of porous fibre layer that function to remove all the suspended solid from S
micro siemens per centimetres of size. Due to this filter, the suspended solid cannot block the
RO membrane. Both of this filtered which carbon and micro filter are important equipment to

ensure the lifespan of the reverse osmosis membrane permanent and long lasting.

Then, it flows through the 1*' reverse osmosis stage before through the 2" RO stages.

With the presence of second stage, it will make the filtered process more optimum to remove
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the impurities. As explained before, reverse osmosis system is a separation process that uses
forces or pressure to push the water through the semipermeable membrane to remove the
mmpurities that contains in the water liked ions, unwanted particles, hardness, dust, etc. This
filtered need to be implement in the system to produce a better quality of demineralized water

for boiler and turbine system to ensure the efficiency of the plant is optimum.

Reverse osmosis is a process that used external pressure to move the liquid across
membrane from high concentration to a lower concentration. It is different with the osmosis
process which the liquid moving from low concentration to a high concentration of liquid and
this process did not used pressure to move the liquid through the membrane. The water that
produces at the 2° stage of RO membrane is called as permeate water while residual water is
called as a concentrate. The value of the conductivity at the end of the 2% stage must 0.5 micro

siemens/cm to ensure that the performance of the plant is in optimum state.

Lastly, the permeate water will through the mixed bed polisher while the concentrate
will be transfer to the waste water treatment or JBA water tank for recycle the water back to
being process again. The purpose of the mixed bed polisher is to control the value of
conductivity and minimizing the residual of TOC/SiQ; and also to ensure the value
conductivity is below than 0.2 micro siemens/cm because to prevent aby scaling and corrosion
happened in the tube. Mixed bed polisher is a process that when ion exchange reaction is
occurred based on strong acid (cation) and strong base (anion) exchange resin to be mixed and
filled. The strong acid that be used is hydrochloric acid (HCL) while sirong base is a sodium
hydroxide (NaOH).

At the end of the process, the purified water will be transfer to the Demin water tank

before transfer it to the boiler drum for generate steam.
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4.3.2 Lifespan for The Membrane and Filtered.

4.3.2.1 Carbon Filter

Lifespan: 6 months to 1 year

4.3.2.2 Micro Filter

Lifespan: 6 months to 1 year
Both of these filters are known as a pre-filter which the most important equipment to
ensure the lifespan of the RO membrane is long lasting. But if ignore the exact time to replace,
1t will disturb the effectiveness of a filtration process which mean all the filters cannot filtered
the impurities 100%. If this two of filters is be taking care, this system can live until 10 to 15

years if regularly change and clean the filters.

4.3.2.3 Mixed Bed Polisher

Lifespan: Once a year

This filter is known as a post-filter which to control and minimizes the value of
conductivity to 0.2 micro siemens/cm, this filter act same like the others filter which it can be

problem for the system if ignore the exact time to replace the filter.

4.3.2.4 Reverse Osmosis (RO) Membrane

Lifespan:
> Replacement:
» 3to 7 years
» Cleaning:

» 2 1to 4 cleanings per year (surface water)

»> 1 to 2 cleanings per year (well water)

There are several factors that the replacement and cleaning must be done. Firstly, is to
prevent the low permeate flow and high salt passage over time. Second is to indicate severe

fouling which becomes worse and last but not least to make the lifespan of the membrane long

lasting.
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4.3.3 The Effectiveness of Reverse Osmosis Membrane

4.3.3.1 Data and Results

VALUE CONDUCTIVITY (BEFORE) VALUE CONDUCTIVITY (AFTER) |
37.48 us/cm 4.050 us/cm (157 stage)
4.665 us/cm (2" stage)
i__ Result:
| VALUE CONDUCTIVITY (BEFORE) | VALUE CONDUCTIVITY (AFTER)
' 26.57 us/em 10.7 us/cm {17 stage)

6.80 us/cm {2™ stage)

- |
| Result: |

4.3.3.2 Discussion

To know the effectiveness of the reverse osmosis membrane, the data value of
conductivity was taken before and after cleaning process as well as the data before and after
for replacement procedure. These data will be determined either the cleaning and replacement

process 1s a good process or bad process.

From that data, it shown that for March cleaning the value before being clean is 36.48
micro siemens/cm and after being clean the value is reduced to the 4.050 micro siemens/cm for
1* stage while 4.665 micro siemens/cm for 2™ stages. The valuc after being clean shows that
it lower than 5 micro siemens/cm, so it proves that by cleaning the membrane the value of the

permeate conductivity will reach at the actual value which is below than 5 micro siemens/cm.

While for the June replacement, it shown that the value before being replace is 26.57
micro siemens/cm and after being replace the value is reduced to 10.7 micro siemens/cm for
1% stage while 6.80 micro siemens/cm for 2™ stage. At this process, although the value is
reduced but at the end of the results it shows that the value was higher than § micro siemens/cm.

This problem happened due to the leaking occurred at the pressure vessel.

Pressure vessel is used to give the pressure to push the water through the semipermeable
membrane to remove all the impurities (ions, larger particles, etc). If there is a leaking occurred
at the pressure vessel it will disturbs the filtered process that can make the performance
decreasing. Due to this problem, it proves that the filtered process is unsuccessfully and make

the value of the permeate conductivity is higher than 5 micro siemens/cm. To make sure this
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problem does not happen again, must do the weekly check-up of the pressure vessel to ensure

all the equipment in a good condition.
4.3.3.3 Conclusion

This project presents about the SWTE Reverse Osmosis (RO) Membrane Optimization.
Reverse osmosis is a water purification process that purifies a water by using a force or pressure
to push the water through the semipermeable membrane. This membrane is used to remove the
impurities in the water liked ions, unwanted molecules and larger particles from the water

resources such as soft water or hard water.

The objective to be achieved in this project is to know the effectiveness of the reverse
osmosis membrane after being clean by using CIP performance and replacement. CIP is stands
for Clean in Place which means the equipment was cleaned at their place without taking them
out and clean at another place. There are two (2) methods to determine the membrane is
effectiveness after being used in along time. First method is CIP cleaning and second is by

replacement methods.

As the results shown in the data, it proves that results after CIP performance is
successful because the value of permeate conductivity is below than 5 micro siemens/cm which
for the 1% stage the value is 4.050 micro siemens/cm while for 2™ stage is 4.665 micro
siemens/cm while it different with the results after replacements. It is because the value of
permeate conductivity is higher than 5 micro siemens/cm which for 1% stage is 10.7 micro
siemens/cm and for 2™ stages is 6.80 micro siemens/cm. This problem happened due to the
leaking occurred at the pressure vessel that disturb the performance of the filtered process. If
there is no problem occurred during the replacement basically the result will lower than 5§ micro

siemens/cm.

To be concluded, both of these methods are successful but due to some problem
occurred at the appliances, it disturbs the performance of the filtered process. Then, it is
important to follow the requirement of the cleaning and replacement process of the membrane
and filtered. Thus, it will damage the other’s part if ignore the date because all the equipment
is connected to each other in this system. By doing the cleaning and replacement at the exact
date, it will make the reverse osmosis system can live until 10 to 15 years if regularly change

and clean the filters.
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CONCLUSION

The industrial training program is completed for 17 weeks started on 22™ of March 2021 and
end on 16™ of July 2021. During 17 weeks of attachment at Incineration 1 Plant Operation at
the Kualiti Alam Sdn Bhd, Waste Management Centre, it has successfully provided a lot of
beneficial knowledge and a unique experience because KASB is the only Hazardous Waste
Management Centre in Malaysia that handles all types of hazardous waste except for explosive

waste and radioactive waste.

The technical and non-technical skills that been developed in during the industrial
training is an opportunity to prepare for the real working environment in the future. The
learning process from the both skills liked overview of the plant design, process flow,
hazardous waste handling, operation and maintenance activities. All of these are the valuable

knowledge and experience that had been given during the industrial training in the KASB.

One of the unique experiences that get in the KASB is the shutdown activities because
during the shutdown all the capabilities are being put to test. There is also another skill that
need in this shutdown which is technical, management, technical, observation and
communication. All of these skills need to be implemented in this activities t ensure the

shutdown progress work according to plan without any problems happened.

During the industrial training, the crucial or the challenging thing that happened is to
communicate with everyone in the plant. Communication skill is one of the personal skill
developments when do the industrial training in KASB because to know all the purpose,
characteristics, process flow, operation and maintenance things, it need to communicate with
their workers to get the information. So, to know all the process and to know all the workers
the communication skill needs to be develop. For that matter, all the activities or task assigned

will be going smoothly without any obstacles.

By improving the communication skills, it also enhances the leadership qualities. During
the industrial training, it being exposed with the real working environment, so it develop the
strong mental, physical and emotional spirit because all of these need to have to overcome the

obstacles and odds that might be faced in the future career. Moreover, the KASB in the only
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place that treat and dispose Hazardous Waste, thus it has a lot of things need to be prepared

and learn.

As a conclusion, all the course outcome that has been set earlier, which to identify the types
of work that chemical engineers do in real engineering, perform basic engineering practices,
including technical writing report, communication with colleagues, handling project and
generating proposal for betterment of the industries and have higher level of integrity, ethical
and accountability in practicing engineering were be able to achieve. Therefore, the industrial

training was successfully completed and it has been very beneficial from the beginning to the

end.
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APPENDICES
PROJECT 1

1. Incineration 1 Plant Operation

i. Incineration System

Figure 6.1: Rotary Kiln

ii. Heat Recovery Boiler System

Figure 6.2: Secondary
Combustion Chamber

Figure 6.3: Boiler & Air
Pre-Heater
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iii. Flue Gas Treatment System

Figure 6.4: Flue Gas
Treatment Svstem
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2. Schedule Waste to Energy (SWTE) Plant Operation.

a) Incineration System

Figure 6.5: Rotary Kiln

Figure 6.6: Stocker

b) Heat Recovery Boiler System

Figure 6.7: Boiler
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¢) Turbine System

Figure 6.8: Turbine

d) Flue Gas Treatment System

Figure 6.9: Semi Dry

Reactor Figure 6.10: Bag filter
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Figure 6.11: Wet
Scrubber

86



L8

ovy IDZIIOU093 3qr) m:mcmoﬁu _ J—— 9 _
ovi yse umip afuey)) :
oV | 1pagy Km0l Yse TuIuea|o pue 20IAIdg
- ovY | o Iareayradns aqny Sumues|)) | 1jeoyradng S
) (p~1 aqmy) Fupyes] adud neday
- oV - Sk wnIp aiury) _
oVl 13paa) Alrjol S JO[I0q 90IAIRS 1arog t
ovly | Jo[10q aqu] FUTUBI[D) |
ovY | areld TUIAOW SOTAJAS pUE JUIUL]]) | o
D Pue gV pOTV LI 2[dnodowiayy mau [[ejsu]
oreyd aireyosip arerd Juiaowr areds 21ednIqRy O,
= vale 130]s 10) Aiojoerfardredar o, 13Y01 c
uo)) jeda] | Joquieys AeIn) FUIAOIA T 100D S[OYUBW [BUOTIPPE AJIPOW O [
R “(oT1eydsip Surieaq
aoe|dat pue wuoge|d ‘1049Au00 uoide sredat) 1049Au00 Sels 9914195 O,
- 131038 18 $3[o11q Jredar o
uop) yedag (Apoq) Fuisnoy teysnd dwer ysiqingar o,
a[qeIsed Furstl SFuLl ¢ 0] A101oelal 9oedal o] upry A1e30y 7 |
QuoZ padreyasip pue Furpad) S 1. e[d Furreas soepdar o,
ovY Tourens dwmd (OY) 9014108 pue Furuea]) |
oV ONTIBUY 18}y J93Seq SOTAISS pUE TUIUEd[) |
ovy snoanby 1ourens aoIAIss pue FuIues[)) | wsAg Surpasyg I
ovy I3qQBI3 FUNSIXD 9IIAIS O,
- Iaddoy 10y adrd fexds 1o1em areonqey o,
JOLOVIINOD/INTNLAVIAA | HONVNIINIVIA/ SNOLLVHAJO VIYV  ON

sdueuduUIRl % suogetad(y jo sy |

¢ LOHErodd

SHJIANHAALY

VISKVIVIN <%

wepy nyeny

b VAVIA HOOAOZM.M,H

-
4 = «m,%w

M

AT




88

ovY

dwnd gy J Jouiegs 901A13s PUB TUIUBI[D | ISJBAN SS9001J | /|
oV dund A\ 18UrRnS 20IALSS pUE TUIURA]) | Jamo], "
oV ~ 1oMO0) Jotem TUI[00d JOI[Iy pUe Soul SUIURS[]) | 19jeA Suijoo)) 9l _
B JUnN ¢ 29 | uej Isneyxa Jeisuy | tossordwo) 1y | [ |
. ovY dumd 1aurens 9o1ales pue Furuea]) |
Aeadg Aousiiowg md 19qqnios jom 1oy uonisod adid doe[daro] | 1eqquuios 1M | b1
[ QAIBA 9103 03URLD O
[ ovy | Fuwreaq Jq 9oe[dey T
._ oV ~ 10qqnIos 1om 10} odid T3] mau 918a1iqe) oL 4dI _ ¢l
r IOAQATOD MAIDS STIBYISIP J9)[1] Q1IqB] 3LILIQR] O
__ adid Surfund ave1d j0ods 1ay[iy Teq [[e1sy] L 8eg | 71
B adud Furdind aoaud 11oys ey Feq aoejday .
oV X0q1ea8 [00g 1S 90o1Aap SULIOW WI[ J0TAIDG Ammm\m.—haewhwm 11
dwnd wnnaea uoneso] ourens uomsodor o], Iasuspuo)) _.
OV - duidue[eq puB X0qIead DV 991AI9S O 13100 Iy 01
. x0qJead surqin urdnos 1ayses ooedar o, ——
ovy adid den wess Aypowr 0 '
a8y 1oysed sadueyy ooepdoy lojeiara(]
QURIQUISW (Y ) SISOUISO 2SI0AIT [[BISUIRT pUL 3 ULy
ovi 191|1J odolwl dFuRYD wia)sAs
oV IoysT[od pau XTI UISal MOU 25 Uey)) Iatem TwIacy
WIAISAS ULLUS(] 10J ISAWUMO[} [[BISU] _
= VISAVIVIN <

Em_f -.-.-, —m_ﬂ_-ﬁ b VIVIA HUOAOZMMF




68

dumd pd
Iaurens 301ALes pue furueaD

SAD Y §53204g

LMD
13ulens AdIAISS pue Fuiues|)

13M0] I3Jem SUTj00D
19)[1§ pue sauy Fulues)

AIMO] 24 Sutjoo)

1N {5 39 [ UeJ ISNeyxa [[esu]

A0ssaaduwo)y np

0€ | 62

8T | LT

91

ST

L4

| X4

(44

| ¥4

4

61

HLVAMEOM

AVIA

HINOIW

wa)sAg Lyprey yoddng -q

wd
(%4

(8u1pasy
1e)s) amyersdura) dn dwey

eale Surpunorng

1ourens dwnd
O 991A138 pue uruesy)

Idulens
snoanby aotazes pue Surues)

anadreug sy
1oY[seq 901AI0S pue Surues[)

Iaqqerd Sunsixe 201A1as 0,

Jaddoy Joj
adrd Aeids 1ajem apeouqey o,

we
0£'8

$s0001d umap urjoo)

0f | 6t

87 | LT

ST

4

€<

(44

1<

0z

HLVAAROM

”

AVIA

6l

HINOW

Wepy gjemn

-

S

WI)SAS SUIpId] ‘e
ey puen) ssaifoag ‘7

VISAVIVIN <

VAVIN IDOTONMHY], ~




06

Quld
Surrowr 901Al0s pue Juuea[)

D'V v0T
V1L sjdnoootuwiay; mau [[eisuy

ajerd afreyosip ayeid
Suraour areds ajeatIqey 0

©AIE IOYO0]S
10] Arojaerpar iedar o,

Jaquieyo ajels SUTAOUI B 100p
J[oyuew [RUOnIppE AJTpOow O,

(93.seoSIp

Surreaq soefdar pue wogerd
‘10A8Au09 uorde aredas)
10£0AU09 Fe[s 991AI0S O,

190038 e §[o11q Jredar o]

AYD01§

(Apoq) Jursnoy
Joysnd durer ysiqingar oy,

9[qe)sed AuIsn sauLl
G| 40y Arojoeryar aoepdal o,

QUOZ S IRYISIP PUB TUIPIa]
M ve ayerd Sureas ooejdal o,

upy Livjoy
0¢ | 67 | 8T | LT | 9T | ST | ¥T | €T | TT 17| 0z | 61 MO/ VIIY
AVIN . HINOW
WR)SAQ uoeIaudUY *d
N — VISAVIVIN <S5
WBiY ieny VAV IDOTONMNH], <
LB jen . TISAT WA }
4 Dt Ty Al




16

Jlojelswap
1oysed saSuefy soedoy

A0Iwdana(Y

SUBIQUIAW ()Y ) SISOWSO
9SI0ARI [[BISULLI pue AZuLy)

19y osorwr a3uey)

I91RM UILI(]
Jaureqs 3o1A4s pue ujues|)

wshs
UTWA( I0J I910ULMOI] [[BISU]

WIISAS 42mM 1

yse WnIp 19Z1Iuouoss aduey)

aqn] f9z1wouods Juruea|)

AI21U0U0D T

19pa9) AlrloL
yse Suueao pug 291AISG

(b1 2quy) Sunyes] adid Jreday

“roreaytadns aqry Surues|)

Aamayi2dng

yse wrp Jaj10q afuey)y

13paag
ATe)0I Se JO[10q DIAINS

13[10q eqny Sutuea|d

THISHT N

40
0f | 67| 87| LT| 97T | ST | vz | €| 2z| Iz| 07| 61 ALVASTIOM
AVIN. _ HINOIW
WdIsAQ J3[iog £19A033Y I8 P
o - VISAVIVIA .@
wejy mjeny \ VAVIN [DOTONMF], S




Z6

dumnd wmnosa
UoneI0[ Jautens uonisedar ol

Tumnueleq
pue xoqead DOV 991A138 0

JISUBPUCY) 43[007) MY

X0QIeas auTqIm)
Burrdnoo joysed aseqdaz o,

adid deny we)s Aj1pow 0,

uIqIn g
ST | bT | T | TT | 1T | 0T | 61 HLVAATHOM
AVIN e = . HINOW

Wa)sAQ surqing 3

VISAVIVIA 3
VAVIA [DOTONMHY], ~

ISAT )




€6

IQUIBLS S0IALAS pue Juruea])

Aexds
AsuoSrawg A\d 109quIns jom
4105 uoyisod adid sorjdar o,

aATeA 91es oduero o],

43Qqna3s 12,4

Suuraq 4] 9oeday

“19qQIuIos jam
Joy adid .1 maeu ojeanIqe] o],

Adl

\poq
J0AQAU0D Ma10s aFIeyosip
LSNLF oUqe) AjetqE] O

adid Fuidand
30a1d [oods 1)1} Seq [[eIsuy

adid urdind
9oa1d poys 1ay1) Feq aoejdoy

4414 Sng

xoqueadl [00E.L0S
901ASP BuLIAIOW W] IDIAINS

(4@s) 101912y L 11usg
0¢ | 67| 8T | Lz |97 | ST |¥T| €¢| 2T 1T 0T 6l SHOM
~ AVIA ; HINOW
WASAG JuduLaL] seyanff °J
i VISAVIVIN <80
Wey eny VIVIA IDOTONIHY, 2

THSYT N
e e At




- TEKNOLOGI MARA

UNIVERSITI

MALAYSIA

j J_“ Kualiti Alam

3. Before & After Pictures

NO. | WORK BEFORE AFTER
Start: 27 May 2021 Complete: 29 May 2021
To refurbish ramp
1 pusher housing
(body)

Cleaning and

Complete: 30 May 2021

2 service moving
grate plate
3 Change micro

filter
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NO. | WORK BEFORE AFTER
Start: 28 May 2021 Complete: 11 June 2021
Top header Top header
4 Repair pipe

leaking (tube 1-4) Bottom header Bottom header
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