
MAINTENANCE OF THE EPS 3000 ELECTRON BEAM MACHINE AS PART OF QUALITY 

ASSURANCE PROGRAM FOR IRRADIATION SERVICE AT ALURTRON, NUCLEAR 

MALAYSIA 

Siti Aiasah Hashim, Shari Jahar, Ayub Muhammad, Azmi Ali, Abd. Basit Shafiei, Sarada Idris 

Malaysian Nuclear Agency, Bangi, 

 

Abstract 

 

The EPS 3000 electron beam machine is the first of its kind in the country and was installed in Nuclear 

Malaysia in 1991.  It was manufactured by Nissin High Voltage having variable energies from 0.5 to 3.0 

MeV and maximum power of 90kWatt. The machine is currently used for commercial irradiation that 

serves local industries. The Alurtron facility where the EPS is housed is an ISO 9000 certified plant. 

Maintenance program for the EPS is an essential part of Alurtron’s Quality Assurance program. This is to 

ensure that the machine is in good condition and can serve the customer as the demand requires. 

Preventive maintenance is carried out at scheduled period based on recommendation of the machine’s 

manufacturer. Corrective maintenance and repairs are carried out in-house by Alurtron’s technical staff. 

Assistance may be sought from the manufacturer if necessary. Over the years, Alurtron had built its own 

capabilities in term of operation and maintenance of Cockroft Walton type electron beam machine.  
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Mesin alur elektron EPS 3000, yang pertama jenisnya di negara ini, telah dipasang di Nuklear Malaysia 

pada tahun 1990. Mesin ini dibina oleh Nissin High Voltage dan mempunyai tenaga bolehubah antara 0.5 

hingga 3.0 MeV dengan kuasa maksima 90kWatt. Mesin ini digunakan sekarang, untuk khidmat 

penyinaran secara komersil untuk industry tempatan. Kemudahan Alurtron, dimana mesin ini diletakkan, 

adalah satu kemudahan yang telah mendapat persijilan ISO 9000. Penyenggaraan mesin EPS ini adalah 

satu aspek penting dalam program  Ketetapan Kualiti di Alurtron. Ini adalah untuk memastikan mesin 

sentiasa berada dalam keadaan baik dan boleh berkhidmat untuk pelanggan apabila diperlukan. 

Penyenggaraan preventif dijalankan pada mengikut penjadualan yang ditetapkan oleh pembekal mesin. 

Penyenggaran pembaikan dan kerja baikpulih dijalankan di Alurtron oleh kakitangannya sendiri. Bantuan 

akan diperolehi dari pembekal sekiranya perlu. Sepanjang perkhidmatannya, Alurtron telah berjaya 

membina keupayaannya sendiri untuk mengoperasi dan menyenggara mesin alur elektron jenis Cockroft 

Walton. 



INTRODUCTION  

 

Electron beam irradiation is becoming an important tool for Malaysian industries such as automotive, 

pharmaceutical and polymer based product manufacturer. Alurtron Electron Beam Irradiation Centre is a 

government owned facility that provides electron beam irradiation service for local industries. It is 

equipped with electron beam machines of various powers, including suitable product handling system. 

 

The facility is an ISO-9000: 2008 certified, thus requiring complete maintenance program to ensure 

unnecessary stoppage. The scope of certification is for commercial product irradiation using electron 

beam. This means that only activities carried out using the EPS 3000 are included in the system. 

However, the Centre oversees operation and maintenance requirements of all electron beam machines in 

the Agency. 

 

 

ELECTRON BEAM MACHINES AT MALAYSIAN NUCLEAR AGENCY 

 

The first electron beam machine installed at Nuclear Malaysia was the EPS 3000, made by Nissin 

High Voltage. The installation was completed in 1991 when the machine begins to generate maximum 

voltage of 3.15 MeV at voltage conditioning mode. At about the same time, the Curetron (EBC 200), was 

also installed. The later is a self-shielded machine that did not require complicated installation and 

specialised bunker.   

 

The most recent addition to the irradiation facility was the ELV-4, a 1 MeV, 50 kWatt transformer 

type electron machine made by the Budker Institute of Nuclear Physics, Russia. General specifications of 

the electron beam machines are as listed in Table 1. The machines are operated and managed by the 

Alurtron E-beam Irradiation Centre, Malaysian Nuclear Agency. The Centre is run by a team of 

managerial, research, technical and quality assurance staff.  

 

 

 

 

 



Table 1: Technical specifications for all electron beam machines installed in Malaysian Nuclear 

Agency 

 

Machine Accelerator 

voltage 

Beam 

Current 

Max beam 

Power 

Beam 

width/Area 

Dose 

Uniformity 

Conveyor 

speed 

Curetron 150 – 200keV 1–20 mA 4.0 kW 15 x 15 cm ± 10% 3-30m/min 

EPS-3000 0.5 – 3.0 MeV 1–30 mA 90 kW 30,60 and   

120 cm 

±  5% 1–20 

m/min 

ELV-4 0.6-1.0 MeV 1-50mA 50kW 98 x 7 cm ± 10% n.a. 

 

 

The EPS 3000 

 

The EPS 3000 is the most utilised eb machine in the centre since it is used for commercial product 

irradiation. It is the central component of Alurtron’s Quality Management System where if missing the 

whole system will collapse. 

  

Since its operation in August 1991, the EPS-3000 has generated more than 9000 hours of high voltage 

and 5000 hours of beam current (or irradiation time). These figures are very small for a machine of its 

capacity. In any design of industrial electron machine, it is expected to run at 92% reliability and 6500 

hour per year running (Chmielewski 1997). It should be noted that the irradiation service for commercial 

products was only started in late 90’s with one regular customer. 

 

To turn the EPS-3000 into a commercial facility, it is necessary to equip it with proper product 

conveyor and handling equipment. . The centre started to provide commercial irradiation in 1997 after the 

installation of the wire and cable underbeam handling system (WUBHS dedicated for tubal product 

irradiation such as automotive cable and heat shrinkable tubes (Figure 1). A toe conveyor with batch 

trolley system is used to carry products that come in pieces or small boxes (Figure 2).  

 



 
 

Figure 1: Handling system for wire, cable and tubes 

 

 
 

Figure. 2: Conveyor trolley for batch irradiation 

 

 

MAINTENANCE PROGRAM FOR THE EPS 3000 

 

The maintenance for the EPS is carried out either as preventive or corrective purposes. The 

preventive or scheduled maintenance is laid out as recommended by the manufacturer. Scheduled 

maintenance for the EPS-3000 is normally set based on the total hour of high voltage generation. 

However since the HV generation is below its capacity, the maintenance is scheduled every 2 years. This 

maintenance is more of an overhaul where the all components and parts that make up the HV generation 

sections are dismantled and inspected for functionality. The overhaul is also the time to train new staff on 

the operation and maintenance of the EB machine.  



Table 2: Some of the important guidelines recommended by the manufacturer to schedule for 

maintenance work. 

 

Part Work item Frequency Reference on manual 
Pressure tank SF6 gas temperature Weekly V-3-1-1 

SF6 gas pressure weekly V-3-1-2 
Ion pump Replacement 20,000 hours V-3-3-2 
Scanner assembly Bolts of window flange When vacuum degree 

has degraded, tighten by 
torque wrench 

V-3-7-1 

Window foil Change after 2000 hours V-4 
Cleaning of window foil Weekly V-3-7-2 

 

 

The other preventive routine maintenance such as daily, weekly and monthly checks are also carried 

out to ensure that machine and its auxiliary are in good condition. The most important components that 

will provide health indicator of the machine are the ion vacuum pump (vacuum level) and the window foil 

(physical condition). The machine is also equipped with interlocking system to the auxiliary such as water 

pressure, cooling gas and compressed air. Should any of this fail, the machine will automatically interlock 

to prevent any damages. All of these important data are recorded together with the daily operational data 

from the data logger system. These data are used for reference during trouble shooting and as evidence for 

any operational disputes. 

 

The handling and the conveyor systems are also an important part of the irradiation service although 

it is not a component of the EPS. The systems consist several mechanical machineries that need regular 

servicing. Normally the mechanical servicing is outsourced to external supplier that has previous 

experience working with similar machineries. Existing supplier is preferable but new supplier will also be 

considered after evaluating their experiences. 

 

 Corrective maintenance in our case normally refers to correction or repair work done in the event of 

breakdown of service. The cause of the breakdown could come from the EPS or handling system or any 

of the important auxiliary. In any case, trouble shooting will be carried out to determine the root cause 

and also to evaluate the extent of the problem. The outcome of the trouble shooting will be used to 

identify the correction required, man power, spare parts, timing and scheduling and also tools needed.  

 



The decision to carry out any maintenance work is made by the plant manager after discussion with 

the operational team. All maintenance works are recorded and verified by the supervisor or manager, for 

future reference.  

 

In general, the technical team has gathered sufficient experience to conduct overhaul maintenance as 

well as doing trouble shooting in case of breakdown. Good relationship with the manufacturer had 

enabled Alurtron to communicate directly with the technical support division in emergency cases. Often, 

phone calls and emails communication provide sufficient assistance to carry out trouble shooting or even 

solve the problem. This way, the machine down time can be shortened as well as reducing the repair cost. 

 

 

CONCLUSION 

  

A good maintenance program together with experienced technical team is essential to ensure quality 

service. The technical team should also be proficient enough to counter any sudden machinery 

breakdown.  

 

 

REFERENCES 

 

Chmielewski A.G., Iller E., Frank N.W., (1997) Technical and Economical Aspects of E-B Installations 

for Treatment of Flue Gases from Power Plant. In:  Proceeding of International Symposium on 

Radiation Technology for Conservation of the Environment. Zakopane, Poland 8 – 12 September 

1997 

Instruction Manual for 3000kV-30mA-120cm EPS. Nissin High Voltage Co. Ltd., Kyoto Japan.  

(Vol 1 – 3) 

  

  

 

 


