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ABSTRACT 

In recent years, most utilities have been facing a challenge of optimizing maintenance 
costs, while maintaining or improving equipment reliability. As the equipment ages and 
maintenance skills within the plant staff may decline due to a generation exchange, the 
challenge becomes even stronger. Consequently, many plants are looking for possible 
solutions through partnering with maintenance service providers. 

The fact that there is only one nuclear power plant in Slovenia hinders the development 
of local maintenance contractors to some extent. Additionally, they have to face ever-
increasing technical and organizational requirements while a longer fuel cycle and shorter 
outage durations result in a narrower annual scope of outage activities. In such circumstances, 
it may be very difficult for local maintenance service providers to retain and improve skills 
and qualifications in the long run. Even more so, since they also face the need to rejuvenate 
their staff and the interest of subcontractors to participate diminishes. 

The paper presents a case on long-term development issues as experienced by NUMIP, 
the leading Slovenian nuclear maintenance service provider. Above all, we would like to 
contribute to a better understanding of efficient local maintenance support. 

NUMIP’s future strategic options are explored in light of possible partnering 
relationship with the nuclear power plant, based on trust, win-win attitude and continuous 
improvement. 

Long-term benefits of the proposed partnering are indicated for both parties, the nuclear 
power plant and the local maintenance service provider. 

 

1 INTRODUCTION 

Regardless of what they are called: contractors, service providers, non-station 
personnel, or most recently, supplemental personnel, they are vital to a success of commercial 
nuclear power plants. They fill an important void created by insufficient resources or skills of 
station employees. 

Results of the survey made by the IAEA in the 1998 [1] indicated the median planned 
change in staffing of the surveyed countries was a 2% decrease in 1998 and a 1,5% decrease 
per year through 2002, which adds up to approximately 8%. Actual figures for the U.S. 
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nuclear power plants show that the staffing levels have dropped even for 20% over the last 
seven years [2]. 

As the plant staff sizes continuously decrease, outage durations get shorter, and fuel 
cycles get longer, the importance of contractors increases. Consequently, plants are looking 
for options to improve the way they work with contractors. The latter is becoming even more 
serious since supplemental personnel are increasingly contributing to errors that adversely 
affect plant safety and reliability. In the year 2003, supplemental personnel in the U.S. were 
involved in one half of the reported significant events [3]. 

Finding and retaining maintenance personnel with the appropriate skill levels is 
becoming a challenge for some plants, especially as equipment ages and vendor support 
diminishes. This challenge coupled with a drive to reduce maintenance costs is resulting in 
plants looking for alternatives to current maintenance arrangements. Decisions on what work 
to contract, types of contracts to award, and whether to enter into a partnering agreement or an 
integrated maintenance service contract are some of the several options available [4]. 
 

2 MAINTENANCE CONTRACTING IN NUCLEAR POWER PLANTS 

For the purpose of this paper, a few recent publications issued by the IAEA [5, 6, 7], 
EPRI [8] and INPO [9], are referred to in order to provide a brief overview of current 
strategies, good practices, lessons learned, and advanced processes related to maintenance 
contracting in nuclear power plants. Since many of the main conclusions in these documents 
are quite similar, they are compiled below. 

Apart from cost reduction, driving forces that cause plants to re-evaluate their 
maintenance arrangements can also be: ensuring long-term support, safety culture 
improvement, organization changes, plant staff retirement/reduction, loss of skill and 
competence of plant staff, economic risks sharing, need to supplement plant staff, contracting 
non-core work to allow plant staff to focus on core work, etc. 

To achieve continuous improvement, one of the most relevant attributes is collaborative 
relationship between the plant and contractors. Its improvement, based on long-term contracts 
and mutual benefits is a proven policy that supports the plant’s vision, goals and objectives. 
Several stations with good experience with supplemental personnel performance have found 
that building strong relationships with contractor workers, treating them with respect, and 
integrating them fully into their station team are key to good performance. Further, utilities 
should integrate contractors into their safety management system and their safety culture. This 
includes involving contractors in safety meetings, planning, preparing work procedures and 
instructions, incident analyses, training programs, supervising, updating plant records and 
providing information concerning lessons learned and standards. It is of crucial importance 
that a contractor is selected who demonstrates a desire to improve.  

Development of trust between the plant and the contractor allows contractors to readily 
identify problems, concerns, and errors without fear of repercussions. This results in an open 
dialogue with common goals that permits a win-win environment to be established. 

The establishment of long-term contractual relationships and good working 
relationships between NPPs and their main contractors and suppliers has proven to be 
effective. Such contracts provide a mechanism for sharing the risks and rewards of improved 
plant performance. The use of same contractors and contractor personnel from outage to 
outage, and long-term contracts ensure that a prompt response by a qualified labor force is 
available, if a forced outage occurs. Also, quality work during planned outages is important to 
avoid later defects, which may cause unplanned outages. 
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Partnerships are not about transferring jobs to contractors at the expense of plant staff, 
but about achieving mutually beneficial goals. There are significant benefits to be gained by 
improved working arrangements between NPPs and their contractors. Partnering is defined as 
an arrangement between a utility and a contractor that creates an environment for a win-win 
situation. It does not infer a particular type of contract but a relationship based on the desire of 
two firms working together to improve performance by adopting a common goal. That is to 
lower maintenance costs, retain or improve quality and reliability of equipment, and increase 
power generation. Moving to a closer association between a plant and contractor is often 
indicated by the following attributes: complex or demanding quality assurance; one or few 
contractors; high entry barrier for new contractors; scarce specific skills; severe risk and 
serious consequences of failure; high cost of failure; high level of service required (e.g. 
supervision, responsibility for service); intellectual input required (technical or managerial); 
measurable results possible. 

Generally speaking, to maximize the benefits from a partnering arrangement, the 
contract must be signed for an extended period of time; three to five years have been 
suggested. This encourages the contractors to develop their own cost effectiveness and to 
have the same individuals return year after year in order to reduce the required training time 
and orientation. It is obvious that plants are seeing an increasing need for long-term 
agreements. 

Most plants in the EPRI’s survey [8] agreed that it is better to have a small number of 
contractors, each with a larger scope of work. This minimizes the cost of contract 
management and personnel training while increasing the incentive due to a larger volume of 
work for the contractor. Awarding larger contracts with multiple tasks for longer periods of 
time is attractive and stimulates contractors to consider being players in this market. 

An incentive system for contractors should work for both, individual employees and 
organizations to encourage them to participate in achieving plant performance goals.  
Performance measures that determine the health of a partnership are best established by 
mutual agreement and become part of the contractual arrangement. Some examples of 
performance measures can be the following: availability of equipment the contractor has 
performed maintenance on, quality assurance audit, maintenance rework activities, number of 
outstanding defects, injuries, schedule adherence, improvement opportunities identified, 
number of late deliveries of equipment. Performance standards and expectations for the 
conduct of work activities by supplemental personnel are no different than those expected 
from the station staff. 

Environmental, safety and other performance requirements should be integrated into 
specifications for outsourced work so that bidders include the cost of compliance with these 
requirements in their offers. It is essential that a contract specifies the experience, training and 
qualifications for contractor personnel. The same level of training should be provided to 
contractors as to the plant staff. Supplemental personnel performing work independently (that 
is, under their own supervision) are qualified to the same criteria as utility personnel 
performing that work. 

A lot of emphasis is also given to extensive and timely communication of expectations 
and standards, performance monitoring, feedback to and from supplemental personnel, and 
lessons learned. 

 

3 SPECIFIC SITUATION AND CHALLENGES IN SLOVENIA 

Many aspects related to nuclear maintenance contracting that have been changing in 
Slovenia are well known to other European or U.S. plants. Still, when related to the fact that 
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there is only one nuclear power plant in the country, these aspects acquire considerably 
different dimensions. The most important issues are described in the following paragraphs. 

Only one nuclear power plant has been built in Slovenia (Krško NPP; one unit, two-
loop Westinghouse PWR, 700 MWe). The plant follows U.S. Codes and Standards, including 
10CFR50, App.B and ASME BPV Code, as well as Standard Technical Specifications 
accepted and approved by the Slovenian regulatory body, and that directly affects 
maintenance contractors. There is no other nuclear power generation facility in the country, 
which significantly narrows the market for domestic nuclear maintenance services providers. 
The nuclear maintenance services market in Slovenia is being further reduced by the plant’s 
transition from 12 to 18-month fuel cycle. From the station’s perspective, this may certainly 
gain a substantial benefit in terms of maintenance cost reduction. However, from the 
maintenance contractors’ perspective, this is a loss of one out of three outage incomes. Apart 
from decreasing revenue, 18-month cycle is likely to imply difficulties in maintaining 
domestic contractor personnel skills, experience, knowledge and qualifications. 

About a decade ago, outages at the Krško NPP lasted 45 days or more. Their duration 
has been decreasing continuously to about 25 days or less. Shorter duration may require a 
presence of larger number of top performing contractor personnel on-site at one time for a 
shorter period, which is far from being easy to achieve. It also requires much better 
organization and management of contractor’s workforce.  

In parallel with ever-stringent technical, technological and organizational rules and 
expectations, nuclear maintenance service providers in Slovenia are facing several new 
requirements that imply higher costs and far more demanding organization of contractors. 
Limitation of working hours by Slovenian law has significantly affected execution of outage 
activities in shifts, which requires additional personnel for the same scope of services. Recent 
new requirements of the Law on Occupational Health and Safety impose several additional 
activities. Further, preparatory activities have been extended also due to the new Law on 
Protection Against Ionizing Radiation. 

 In short, peak outage loads for maintenance service providers in Slovenia are becoming 
less frequent, narrower and more intensive during preparation and execution.  

The fact that the maintenance services have been contracted by the plant on a yearly 
basis after most of the long-term contracts expired in 2002 is also very important. 

There are several serious challenges associated with the situation described above, that 
local contractors are facing with, such as: 

- Limited capability of local maintenance service providers to stay in the nuclear 
business from a commercial point of view; 

- Long-term retention and improvement of necessary skills and qualifications are 
becoming harder and harder; 

- Decreased number of on-line maintenance contractor personnel does not support the 
concept of their becoming work supervisors of contractor groups during outages; 

- Diminishing interest of local subcontractors’ to participate and provide for skilled 
personnel on the long run; 

- Ensuring high return rates of named personnel is very difficult; 
- Extremely low chances to invest into the nuclear services development, training, and 

continuous improvement; 
- No prerequisites available for rejuvenation of personnel and generation exchange 

(apart from loss of people due to retirements, psychophysical condition of older 
workers is becoming questionable); 

- It is difficult to find skilled people in Slovenia, especially young people do not find 
it attractive to work in maintenance, especially under radiation exposure;  
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- Integration of supplemental personnel with plant staff during training, planning, 
outage preparation, etc., is much less efficient with no long-term contract in place; 

- Need for diversification lowers the effectiveness of contractor personnel in the 
nuclear field; 

 

4 NUMIP, A SLOVENIAN NUCLEAR MAINTENANCE SERVICE PROVIDER 

Late 90’s saw many Slovenian companies going out of business or being fundamentally 
restructured. Among them, there were companies which used to provide maintenance services 
also to the Krško NPP. All of a sudden, there was no domestic contractor providing 
experience, skills and knowledge, needed for execution of outage services on the primary side 
of the plant. When establishing NUMIP in 1996, the initial business idea was to fill the niche 
that had appeared. It hired well experienced personnel previously employed at Hidromontaža, 
as well as temporary collected other highly skilled people that used to work in support to 
nuclear plant maintenance but were scattered in several new companies. NUMIP also 
employed and developed new engineers, specialists and project managers, and consequently 
successfully filled the gap. Moreover, it has grown into a leading Slovenian nuclear 
maintenance service company. 

Today, NUMIP Engineering, Construction, Maintenance and Production Ltd, employs 
52 people, one third of them holding a university degree and another third being technicians. 
For complex projects such as regular outages at the nuclear power plant, around 200 people 
from up to 20 partner companies are mobilized and managed. At the peak in the year 2000 
during regular outage and steam generator replacement at Krško NPP, around 400 people 
were wearing NUMIP’s hat. 

In 2001, NUMIP acquired QTechna, specialized in quality assurance and quality 
control, which has grown into a leading Slovenian QA/QC institute, accredited for five NDE 
methods, currently employing 17 people. 

At the very beginning, NUMIP’s revenues were mostly related to the services in the 
nuclear industry. In 2001, the company had anticipated the nuclear maintenance market in 
Slovenia to decrease and started to diversify its services. Consequently, the proportion of 
nuclear services has been falling from year to year; from over 80% in 2001 to less than 40% 
planned for 2004. In 2005, there is no outage at the Krško NPP, thus revenues from nuclear 
services will further decrease. 

NUMIP regularly provides the following maintenance services to the nuclear power 
plant: pump maintenance - primary side; cranes and fuel handling equipment servicing; 
containment hatch and air locks opening/closure and servicing; reactor vessel services, 
including disassembly/assembly, handling of internals, cleaning of flange and studs; 
maintenance of primary valves and operators; HVAC servicing; fitting and welding; polar 
crane operation – RB; crane operation – TB/FHB; snubber maintenance and testing; various 
repairs and replacements of piping, tubing, etc. 

Apart from the above, its services to the nuclear market comprise of installation and 
modification implementation, project management, field engineering, quality assurance and 
quality control, manufacture of spare parts, elements of equipment and structures, as well as 
of the representative office for ENERTECH, U.S.A. on the CEE territory. 

From its foundation, the company has been carefully developing its core competencies 
for nuclear industry with a special emphasis on specialized technical knowledge and skills; 
modern project management organization, methods and techniques; efficient coordination and 
management of different subcontractors; integrated quality system (ISO9001 / ISO14001 / 
OHSAS18001 / 10CFR50, App.B…); personnel experience and qualification tracking system, 
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continuous improvement process, etc. Further, it continuously provides for a long-term 
development. 

NUMIP’s most important references/achievements in the nuclear field consist of: 
- Seven successful outages performed at the Krško NPP (mechanical scope covered 

by NUMIP) with 15 – 20 different activity groups/contracts per outage; 
- Permanent participation in on-line maintenance activities at Krško NPP; 
- Professional fulfilment of all obligations from the five-year maintenance contract 

with the Krško NPP (expired in 2002); 
- Approximately 200 people managed per outage; 
- Successful execution of large number of design modifications at Krško NPP 

(mechanical scope or multi-discipline turn-keys); 
- No serious injuries of personnel managed by NUMIP so far; 
- No outage extensions or consequential power reductions attributable to the activities 

of NUMIP so far; 
- Several successful co-operational projects with world leaders in nuclear business. 
 

5 FUTURE PERSPECTIVES 

To keep pace with changing requirements and to face other challenges described in the 
paper, NUMIP considers a few directions that can possibly lead to a solution. First of all, it is 
of paramount importance to find common ground for a long-term partnering with the plant 
and second, it is essential to make every effort to supply maintenance services to nuclear 
utilities outside Slovenia.  

In order to define partnership, the expression "non-adversarial" customer-supplier 
relationship is very useful. The adversarial relationship was a reflection of the kind of short-
term practice, which some people believed to be possible in a world of apparently endless 
resources, but which is no longer possible in a world where all parties in a trading relationship 
need to act in a responsible and caring manner. Partnership is also defined as follows: "A 
strategy to achieve higher performance and/or lower costs through joint, mutually dependent 
action of independent organizations or individuals" [10].  

Partnerships are therefore about sharing risks and rewards, achieving common goals, 
and operating in mutual dependency, which is very different from the traditional customer-
supplier relationship. It involves considerable management effort on both sides to ensure that 
the relationship endures. 

On a way to partnership, NUMIP proposes the development of a long-term contract 
which would take into account most of the good practices known in nuclear maintenance 
contracting. Some of them being: 

- Development of trust between the plant and the contractor; 
- Definition of a minimum expected scope of services for the contracted period 

(this provision is necessary in order to secure long-term arrangements with 
subcontractors; allowing contractor to have a broader scope of maintenance work 
and to provide support activities gives it greater responsibility and a better sense 
of ownership); 

- Provisions for rejuvenation and for training of contractor personnel, similar to the 
one of the plant’s staff; 

- Long-term involvement of people including subcontractor’s personnel for on-line 
maintenance, who take over part of the work leadership during the outage; 

- Integration of contractor into plant teams and vice versa; 
- Integration of safety and environmental requirements into the contract; 
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- Specialization of personnel and equipment and/or provision of backup support 
through bigger partners in nuclear industry; 

- Responsiveness and prompt availability of personnel in case of emergency; 
- Two-way feedback; 
- Defined return rate of personnel, availability of named people; 
- Incentive scheme (bonus/penalties) system based on performance measurement; 
- Effective multi-level dispute resolution; 
- Commitment to continuous improvement; 
- Commitment to negotiate the evolutions of the contract conditions due to possible 

extensive changes in the industry or environment. 
 

For a partnering contract to achieve long-term success, top management from both 
sides must be committed to using partnering as a long-term strategy, building a partnering 
arrangement, investing time and resources to develop teamwork, cooperation, and culture. 
They should be visible champions of partnering [11]. 

An important issue in switching from an adversarial contract style to a cooperative one 
is perhaps the most underestimated and difficult step to achieve, because all the participants in 
the actual work execution and all the administrators, managers, and support staff must 
understand the principles involved and behave in line with the spirit of the contract. 

In support to the contract preparation the new European guideline on maintenance 
contract preparation [12] may prove to be useful. 

To further ensure long-term ability to stay in the nuclear market and the availability of 
experienced resources, NUMIP intensively explores opportunities of closer co-operation with 
the major companies in the nuclear services market. The intent is to permanently follow latest 
developments in the industry and make use of specialist knowledge and resources, as well as 
training facilities available at an original equipment manufacturer - OEM. On the other hand, 
NUMIP offers services to the OEM in the nuclear power plants outside Slovenia. 
Consequently, by expanding its services in the nuclear market, NUMIP will be able to retain 
and even strengthen its experience, skills and qualifications, as well as its cost-effectiveness. 
This is important not only for NUMIP but also for the plant, for the latter can trust in the skills 
and qualifications of the local service provider, as well as its technical efficiency and 
responsiveness on the long run. 

In the future, NUMIP will strive to stay the leading Slovenian and a competitive 
European provider of nuclear maintenance services. Should for any reason long-term 
partnering with the plant fail to be realized and stronger co-operation with leading players in 
the nuclear market outside Slovenia does not work out, the company will inevitably need to 
put higher stakes on diversification. That would most certainly require some reorganization to 
better fit non-nuclear industrial branches, which may finally result in moving out of nuclear 
field. Such potential development seems to be least beneficial. 

 

6 CONCLUSION 

It is not enough that only plant employees internalize “nuclear is different”; inevitably, 
supplemental personnel have to do it, as well. For this reason, they have to regularly spend 
sufficient time and effort within nuclear industry. Common strategies of the plant and the 
local maintenance service providers to deal with the facts described in the paper seem to be 
underdeveloped. NUMIP strongly believes that it is possible to define and realize a long-term 
partnering solution satisfying interests of both parties. Those being safety, reliability and 
optimal maintenance costs for the plant on the one hand, and profitability, further 
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development and continuous improvement of the nuclear maintenance service provider on the 
other hand. It is to the best of local contractor’s interest that the plant operates safely and 
successfully, thus providing jobs and healthy environment for plant staff, as well as for 
contracted personnel. Hence, it is also a strong motivation for the latter to professionally and 
efficiently participate in maintenance of the plant in the long run. 
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