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Abstract 
 

Nuklear Malaysia has 2 complex located in Bangi and Jalan Dengkil. The utility in Nuklear Malaysia consists 
of civil, mechanical and electrical system that has been managed by Bahagian Kejuruteraan (BKJ). The 
mechanical utilities system has been divided to three main groups which are the main system, supporting system 
and safety equipments. The objectives of this paper are to propose and plan the rehabilitation works of 
mechanical utility system in Nuklear Malaysia and also to explain working procedures in maintaining and 
repairing the mechanical utility system. The study suggest the rehabilitation works on the mechanical utilities 
system especially on Thermal Energy Storage (TES) and domestic water system needs to be done which involve 
process of design, procurement, installation and commissioning. 

 
 

Abstrak 
 

Nuklear Malaysia mempunyai 2 buah Kompleks yang terletak di Jalan Bangi dan Jalan Dengkil. Kemudahan 
Utiliti di Nuklear Malaysia terbahagi kepada Sistem  Awam, Mekanikal dan Elektrikal yang diurus dan 
dikendali oleh Bahagian Kejuruteraan. Kemudahan Utiliti Sistem Mekanikal terbahagi kepada 3 bahagian iaitu 
loji-loji utama, sistem sokongan dan sistem keselamatan. Objektif perbentangan kertas ini adalah untuk 
mencadangkan dan merancang kerja-kerja menaiktaraf sistem kemudahan utiliti mekanikal dan pemberitahuan 
prosedur kendalian,  pembaikan dan baikpulih sistem utiliti mekanikal yang terdapat di  Nuklear Malaysia. 
Hasil kajian mencadangakan kerja-kerja pemulihan pada kemudahan sistem mekanikal terutama pada system 
TES dan system air domestic perlu dilakukan yang melibatkan proses mereka bentuk, perolehan, pemasangan 
dan uji lari. 
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INTRODUCTION 
 
Engineering Division, which has also been called to as BKJ is placed under the Program of Technical Services. 
The Engineering Division has a vision to provide services in development and maintenance of buildings, 
utilities and infrastructure efficiently and effectively. The utilities in Nuklear Malaysia consist of civil, 
mechanical and electrical system which has been managed by three (3) sections which are Unit Pembangunan 
dan Penyenggaraan Awam (UPPA), Unit Mekanikal and Unit Elektrikal. 
 
The objectives of this paper are to to explain the rehabilitation works on mechanical utility system in Nuklear 
Malaysia and also to explain the working procedures in maintaining and repairing mechanical utility system. 

 
 
 

BACKGROUND 
 

Engineering Division was officially established in 2006. The original purpose of the existence of the 
Engineering Division is to provide and maintain the facilities in both complex Bangi and Dengkil in order to 
support research activities in Malaysian Nuclear Agency. Previously, maintenance the facility was under 
responsible under Unit Mekanikal Elektrikal (UME) and Unit Pembangunan dan Penyenggaraan Awam (UPPA) 
that was under Program Technical together with Prototype Development Centre (PDC) before been merged to 
separate division. Nowadays, the responsibility for providing services in planning and executing any 
development of infrastructure and also involve in maintenance activities on existing facilities in Nuklear 
Malaysia was parked under Engineering Division. 
 
 
 

THEORY 
 
As for basic definition, a facility composed of one or more pieces of equipment connected to or part of a 
structure and designed to provide a service such as air-conditioning or electricity or water or sewage disposal. 
Utility means “of practical use” that normally refer to government facilities that provide water, electricity and 
natural gas as public utilities. Utility is similar to the word utilize, which is basically a stuffy word for use.   
 
The utility in Nuclear Malaysia consists of civil, mechanical and electrical system. For mechanical utilities 
system, has been divided to three main groups which are main system, supporting system and safety 
equipments. Air conditioning, ventilation and exhaust system is one of the main system which very important in 
Nuklear Malaysia. This system apart from creating comfort conditions is required to: 

1. Remove particulate or gaseous contamination and airborne micro-organisms by ventilation and 
filtration for spaces which require such degree of cleanliness.  

2. Achieve close tolerances in the various temperatures and humidity requirements for various areas.  
3. Allow for accurate control of environment condition.  

 
The compressed air System and fire protection system also have been categorized as main system. The 
compressed air system is needed to support research activities, while fire protection system is compulsory as 
stated in uniform building by-laws. Secondly, supporting system consists of pump, motor, lift, crane and hoist, 
fume hood, laminar flow and bio-hazard cabinet. Lastly, safety equipments that consist of hose reel, portable 
fire extinguisher and special fire protection system at electrical power substation. 
 
As per good engineering practice, the above systems must go for preventive maintenance. As per definition, 
preventive maintenance is maintenance that is regularly performed on equipments and facilities which the 
primary goal to avoid or mitigate the consequences of failure of a single equipment or the overall system. The 
activities including tests, measurements, adjustments, and parts replacement, performed specifically to prevent 
faults from occurring. 
 
 
 
 
 
 
 



METHODOLOGY 
 
The process flow chart of the study is described in fig. 1. Process 1 is the definition of the problem and 
objectives of the study. Then process 2 is the detail study of the basic understanding of the mechanical utilities 
system and collects the relevant data from relevant sources. The next process is the analysis on the system that 
need rehabilitation works before concluding the study. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Flowchart of the methodology 
 
                                                     
 

RESULTS AND DISCUSSION 
 
Rehabilitation Works 
 
1. Thermal Energy Storage (TES) System 
Thermal Energy Storage is a technology that allows thermal energy to be collected for later use. In Nuklear 
Malaysia, TES was installed by 2 phases on 2002 and 2005 with total cost about RM9.2mil. The TES system 
was designed intentionally to shift the electric load of the chillers from on-peak periods (daytime) to off-peak 
periods (night time). Centralized air conditioning in some building has been provided more economically by 
using cheaper electricity at night to freeze water into ice, then using the cool of the ice in the afternoon to handle 
air conditioning demands by using TES. This type of centralized air conditioning system is called as district 
cooling water cooled chiller.    
 

Table 1. TES Specification 
 

Cooling Load Maximum Demand 1,500 RT 
Daily Energy Usage 16,000 RTh 
STL Energy Storage 5,659 RTh 
Peak supply from Brine Chiler/ STL 1,500 RTh 
Total Storage Volume 400 m3 
Charge Time 10 Hrs 
Distribution Temperature 5.5/12.8 C 

Overall Plant Efficiency 
0.5853 kW/RT 
0.9216 kWh/RTh 

 
 
 
 
 
 
 
 



 
Figure 2. Schematic diagram of TES system 

 
 
Proposal 
In centralized air conditioning system, there are 3 units of chillers, 3 sets of cooling towers and ancillary 
equipments such as pump, valve, heat exchanger and insulated pipe as shown in fig. 3 above. Only 2 units of 
chillers named as CH1 and CH2 become part of TES system. For time being, chiller CH3 has limited ability 
which cannot produce chilled water in ice form. There is proposal to replace chiller CH3, so that CH3 can be 
operated together with other chillers as a part of TES system. The objectives are to reassess the actual needs, 
temperature and humidity of rooms and laboratories which require a centralized air conditioning system and also 
to reduce operating costs with more efficient use.   
 
2. Domestic Water System 
Syarikat Bekalan Air Selangor Sdn. Bhd. (SYABAS) supplies the treated water to Nuklear Malaysia Complex 
and been stored in storage tank before be distributed to internal building and facilities. There are two main 
storage tanks in main complex which are elevated tank or normally called as water tower and suction water tank. 
Water tower can keep water up to 100,000 gallons while suction water tank has capacity 16,700 gallons of 
water. This system is functioned together with 2 units of water pump with capacity of 25hP each located in 
pump house (Building 22). This facility was built in 1982 to supply water to 14 blocks in Nuklear Malaysia at 
that time. Nowadays, domestic water system can supply water all blocks except block 11 and 12 for 1 day when 
there is breakdown water supply from SYABAS.  
 
Proposal 
With increasing number of staff and facilities, rehabilitation works on the domestic water system needs to be 
done which involve process of design, procurement, installation and commissioning. One of the rehabilitation 
works can purpose is to add one more suction water tank that can be built at lower altitude location somewhere 
near to building 11. As part to encounter increasing demand of domestic water, it can resolve low pressure water 
supply from SYABAS. Then water in new suction tank will be pump out to Water Tower for usage of entire 
main complex. 
 
Working Procedure  
 
In BKJ, we have specific working procedure to be followed in maintenance and repair activity of mechanical 
utilities system. After Staff in BKJ received report in HelpDesk, they will check either the system or equipments 
reported in contract service or not. If only in contract service, contractor service will proceed with checking and 
investigating before produce problem report. Then the requested repair work needs to be approved and 
confirmed the price by Superintending Officer (S.O.) either item already in schedule of rate or based on 
acceptance rate. This procedure differs if the item is not in service contract which required direct purchase or 
quotation. If LO do not approved due to no budget, the repair work will be postpone until new budget approved. 
After the repair work done by contractor, S.O from BKJ will confirm the functionality of system before making  
payment. 



  
Figure 3. Working Procedure in maintenance and repair works on mechanical utilities system. 

 
 
As per record, cost for maintenance and repair works of mechanical utilities system is about RM1.74mil for 
2014 which come from allocation of budget mengurus, pembangunan and amanah for Pusat Khidmat. For types, 
modes and limit of procurement in Malaysian government, as shown in table 2 below. 
 

 
Table 2. Types and modes of Procurement in Malaysian Government 

 
 
 

CONCLUSION 
 
The utility in Nuklear Malaysia consists of civil, mechanical and electrical system that has been managed by 
Bahagian Kejuruteraan (BKJ) based on specific working procedure. The cost for maintenance and repair works 
of mechanical utilities system is about RM1.74mil for 2014 which come from allocation of budget mengurus, 
pembangunan and amanah for ‘Pusat Khidmat’. Due to increasing number of staff and facilities, the study 
suggest the rehabilitation works on the mechanical utilities system especially on TES and domestic water system 
needs to be done which involve process of design, procurement, installation and commissioning.  
 
 

No. Types of Procurement Modes Limit  

1. Direct Purchase  
supplies and services Below RM50k  
works Below RM20k 

2. Quotation 
supplies and services Above RM50k and up to 

RM 500k  

works Above RM20k and up to 
RM500k 

3. Voting based on Schedule of Rates  works Above RM20k and up to 
RM50k 

4. Tender works, supplies and services Above RM500k  
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