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ANPP is located in the western part of Ararat valley 
30 km west of Yerevan by town Metsamor. 

Achieving Zero Fuel Failure Rates at Armenian NPP
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The ANPP consists of two power units with WWER-440 
type reactors, V-270 model (seismically upgraded V-
230 model). 

The installed electrical capacity of the Unit is 407.5 MW. 

Unit 1 was commissioned in 1976 and Unit 2 in 1980. 
After an earthquake in December 1988 both units 
were shut down for safety reasons: 

Unit 1 in February 1989 and Unit 2 in March 1989. 

Unit 1 remains in a long-term shutdown mode. 

Unit 2 was restarted in November 1995 after 
6.5 years of shutdown. 

The design lifetime of Unit 2 expires in 2016. 
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In spite of the zero fuel failure rates in ANPP there is a 
continued high level of interest in fuel failures for these 
reasons: 
First, the problems and inconvenience caused by fuel failures 
in ANPP operations can still be significant. 
Second, the generally accepted goal of achieving a zero 
failure rate requires detailed knowledge of existing failure 
mechanisms, their root causes and remedies. 
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The purpose of using nuclear fuel in ANPP is power generation 
on condition of its reliable use in the reactor taking into account 
the restrictions imposed by the project of fuel and station in 
general on the basis of the analysis of safety. 

In ANPP the natural uranium enriched with an isotope 
uranium -235 1,6%, 2,4 %, 3,6 % and 3,82 %, is used as 
nuclear fuel. 

For the purpose of safe usage of nuclear fuel the 
following main objectives are defined. 

• supply of fresh fuel according to safety requirements; 
• handling and storage of fresh fuel; 
• preparation for the overload and reloading; 
• operation of nuclear fuel in the active zone; 
• treatment and storage of spent fuel assemblies; 
• account and control of fuel; 
• Fuel preparation for shipment, sending and storage to dry 

storage of spent nuclear fuel; 

There are established the following general requirements for working 
with nuclear fuel. 

• should be taken precautions to exclude the possibility of damage,a 
curvature, pollution, penetration of foreign objects into the cassette and
harmful effects of the environment. 

• should be excluded the possibility of a spontaneous chain reaction 
or releases large local energy; 

• should be excluded possibility of the termination of cooling of spent 
nuclear fuel. 
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• The constantly operating - Normative and technical documents, 
regulations, instructions. 

Prepared for each work- programs, work schedules, cartograms. 

Auxiliary documentation - documentation whose existence isn't 
obligatory, but significantly facilitates development of other 
documentation. 

Damages of the fuel assemblies can happen: 

• During operation in the active zone 
• During exposure in spent fuel pool 
• During the transportation-technological operations 

The reasons of damages during the exploitation of assemblies in 
the active zone, Storage Pool, and transportation-technological 
operations can be: 

violation of water-chemistry regime of cooling water; 
vibration (caused by the coolant flow); 
making big unacceptable efforts on assemblies; 
assemblies hitting the walls of Storage Pool; 
dropping heavy things on assemblies. 
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Foreign material management 

Foreign material (FM) -Definition 
Any subject, which is not a part of Systems or project component and 
can harmfully affect operation, components or water-chemical 
conditions of system. 

Introduction of foreign materials (IFM) 

Protection - Conditions when FM can not: 
• Be introduced in the Systems and components •
Be accidentally left in systems or components 

Protection Management - IFM complete eliminations is impossible 
IFM probability reduction 

• Physical protection 
• High administrative control 

Increase IFM identification and removal probability 
• Materials visibility improvement 
• Utilized assets management 

FOREIGN MATERIAL INTRODUCTION PREVENTATION PROGRAM (FMIPP) 

FMIPP APLICATION 

• Internal removable barriers or external covers for equipment exposed 
parts installed to FM introduction prevention 

• FMIPP General Objectives 
• FMIPP implementation is focused on following: 

o Nuclear Safety 
o Integrity of fuel 
o Radiation exposure reduction by reducing the spread of 

contamination 
o Increasing equipment, systems and components reliability o
Reduction of equipment restoration and repetitive repairs 
o Improving overall cleanliness and preventing FMI in ANPP systems 

and components 
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FMIPP elements 

• Well-defined scope plant systems and components 
• Well-defined responsibilities and accountabilities 
• FMIP requirements manual, including the establishment of boundaries 

in accordance with the operation and environmental conditions 
• Controlled management of materials, supplies, tools and personnel 

FMIPP elements - continued 

• Conducting audits to ensure systems and components satisfy 
station's cleanliness requirements before closing the system 

• Effective introduction and continuing training for establishing and 
ensuring basic work practices 

• Problem solving and constructive feedback methodology 
• FM withdrawal Manual from open systems and components •
Troubleshooting Guide of losing cleanliness control system 

FMIPP Manuals and documentation 

Following documents and guidelines have been established within the 
framework of different projects: 

• Suggestions improvement FMIP of ANPP systems and components 
• FMIP Implementation into ANPP systems and components 
• FMIP evaluation criteria 
• FMIP pocket manual 
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WATER-CHEMISTRY REGIME 
MAINTAINING OF WATER-CHEMISTRY REGIME 

Special water purification systems for 

• primary circuit 

mixed bed ion exchange filter, with H-/OH+ form 
cation and anion exchange filters 
passivation of primary circuit 

• spent fuel pool 

mechanical filter 
cation and anion exchange filters 

Results of water chemistry regime 

• The conditions of the primary and secondary barriers meets 
normative requirements; 

• Violation from normal and safety operation limits of nuclear fuel 
for given period was not fixed; 

• The total condition of metal of the primary equipment and 
pipelines on ANPP evaluated as satisfactory; 

• Monitoring of the condition of Fuel Rods integrity 
• Bench tests of the irradiated Fuel Assembles 
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Summary Industry interest 

Objectives 

• Better fuel utilization - higher burn-up; 
• Radiation waste reduction; 
• Systems availability for diagnostic andrepair; 
• Plant life extension; 

Obstacles 

• Fuel cladding corrosion; 
• Frequent decontaminations for components availabilty; 
• Activated corrosion products transport and deposition on out-of-

reactor surfaces; 

Refuel Machine Management System 

The Refuel Machine RMS-B-270, which exhausted its resources in 2012, 
was decommissioned. Instead of the old one, a new modernized system 
was implemented - Refuel Machine Management System RMMS -440-1A. 

RMMS is designed for the management of the transportation of the 
mechanisms of RMS-B-270 and the provision of the non-stop control of RM 
parameters in the fueling process of the ANPP Power blocks N1 and N2 in 
the regime of the normal commission of the stopped power block. 

While managing the transportation of RM mechanisms, RMMS provides the 
exit of RM mechanisms onto the assigned coordinate with extremely little 
fault. 
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Refuel Machine Management System 

The common aim of the modernization of the RMMS-B-270 of ANPP is: 

Achieve the safety of the commission of the Refuel Machine according to 
the requirements of the current Norm-Technical Document (NTD) in the 
sphere of atomic energetics, as well as increase the commission safety 
while conducting dangerous operations with loaded items; 

Decrease the emotional and psychological burden on the RMM operator 
while conducting dangerous transportation-technological operations; 

The new system RMMS provides accurate control and limits the efforts 
which exclude the possibility of damaging fuel assemblies. 

Provides regime "Trainer" 

• Regime "Trainer" is predetermined for educating and training the operating 
and technical staff of the Refuel Machine (RM) with the aim of increasing 
staff qualifications. 

The transition into the use of vibration proof fuel of average enrichment 
3,82% 

The main advantages of the new fuel are: 

Profiling fuel enrichment along the cross flow of fuel collection provides 
decrease in linear fuel overload, and this brings about increase in fuel 
safety. 

Increase in the primary fuel enrichment decreases the share of the 
replaced fuel while overcharging, which is very important in terms of 
saving the loaded fuel. 

This allows for the increase in the acceptable fuel burning, that is the 
commissioning term is increased and the cost price of produced power is 
decreased. 


