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1. FOREWORD 

After a long national debate on the role of nuclear energy and after 12 

years of successful operation of two nuclear plants, the Dutch utilities 

are now planning the construction of a series of additional plants in 

order co ensure the country of an economic and relióble supply of elec

tricity. 

In this context, IREM {Industriële Ratn voor Ener$te en Milieutechnologie) 

wants to promote a large participation of *'*» Q\itzk industry in the Natio

nal Nuclear Programme with the double objective of strengthening, in the 

short term, the Dutch industrial position 'presence *.n a high technology 

market and creation of new job opportunities in the Netherlands) and of 

providing, in the long term, a solid bssis of support *or the nuclear 

plants being operated and constructed by the Dutch utilities. 

An independent assessment of the broad capabilities of various segments of 

the industry is part of IREM's strategy in working towards suci objec

tives. IREM has entrusted this assessment to Electrowatt Engineering Ser

vices Ltd., an independent engineering and consulting company - the 

largest of its kind in Switzerland - with a 30-'/ear experience in the 

nuclear field. 

In fulfilment of Its contractual commitment to IREM, Electrowatt has, over 

a two-and-a-half-month's period, investicated the broad «rpabfity of the 

Dutch industry in playing a major role in the supply of gods and services 

for the construction of nuclear plants in the Netherlands The ^ndings of 

this assessment are summarized in the present document. 
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2. EXECUTIVE SüHHARY 

Following a Government decision in favor of the construction of at least 

'two nuclear power plants, the Dutch utilities (PZEM, PNEM and PLEM) have 

initiated the planning of a nuclear plant on one of the potential sites 

Letng investigated. 

The Dutch industry as well, prepares itself for the forthcoming nuclear 

programme. The nature and extent of the Dutch industrial participation 

shall be essentially defined in the next 14 months during which the in

volvement of local suppliers shall be incorporated in the tenders submit

ted by the foreign vendors of nuclear plants. Besides the own promotional 

efforts of Dutch industrial companies, the final domestic scope will de

pend to a large extent on the attitude of the utilities, on the require

ments spelt out in the tender documents and on the conditions imposed on 

the potential foreign vendor(s). 

For the independent observer, there is little doubt that the Dutch indus

try can supply a large portion of the equipment and services needed in the 

construction of nuclear plants. After having played a significant role in 

the construction of the first two plants of the Netherlands, the Dutch 

industry has managed to maintain a position on the international market 

through the supply of key components, such as the 27 pressure vessels 

manufactured by Rotterdam Dry Docks for nuclear plants all over the world. 

Other companies have manufactured components for the joint SNR-300 breeder 

project in Kalkar (Germany). Therefore, in spite of the long interruption 

of the nuclear programme in the Netherlands, the domestic industry has to 

some extent preserved its capacity in facilities and in the special skills 

that will again come into play during the construction of future nuclear 

plants. 

Of possibly greater relevance than their recent nuclear experience 1s the 

broad involvement of several large Dutch companies 1n other large scale or 

high technology industrial fields with stringent requirements in quality 

assurance, 1n engineering, 1n manufacturing and 1n construction experi

ence, such as shipbuilding, oil platforms, chemical processing plants, 

electrical and electronic systems. The high technology level of the Dutch 
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industry and of the Netherlands as a whole should Indeed ensure a high 

level of local participation in the future nuclear programme, as it has 

been the case in other small, but highly industrialized countries. 

Decisions on the extent of initial domestic industrial participation 

should be made in the light of domestic capabilities and the most effi

cient allocation of the nation's resources. The technical feasibility and 

economic attraction of such participation, is determined by evaluating 

both the current status, and the technical growth potential of domestic 

industries and the associated capital requirements. Over the long term, 

increasing participation in future projects will depend upon the continued 

development of industrial capabilities and the development of relation

ships with foreign supply groups for the transfer of suitable technology 

under licenses or other arrangements. While increasing participation 

should not change total costs significantly, it can appreciably change the 

balance of payments aspects of the nuclear program, create new jobs and 

new markets for the national industry. 

The issue of local participation is quite often laden with emotional and 

extreme statements. In industrially underdeveloped countries, the tendency 

is to overestimate the local potential and thereby to set up an overdimen-

- sioned industrial base that penalizes heavily the utilities launching a 

nuclear programme. In well industrialized countries, some people tend to 

underestimate the local potential with the belief that nuclear technology 

is somewhat out of reach and justifiable only in the context of a steady, 

large and uninterrupted nuclear construction programme. Such an underesti

mation is certainly not correct for the Netherlands. 

pThe present assessment of the Dutch industry is thus performed on a system 

basis whereby the contents of a given power plant system (engineering, 

various components) has been taken into account in the formulation of 

conclusions. ̂ Quite clearly, in the subsequent stage of a full evaluation 

of Its supply potential, the Dutch companies Interested 1n the nuclear 

programme should furthermore have in hand a list of components for typical-

pressurized water reactor (PWR) or boiling water reactor (BWR) plants. 

Only then would 1t be possible to exhaust the full supply potential 1n the 

ensuing negotiations with the vendors of nuclear plants. 
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As to the list of potential Dutch participants in the nuclear programme, 

the assessment took first of all into account the capability of the 8 

companies which have been visited and more closely investigated, namely: 

Royal Schelde Holec 

Rotterdam Drydocks VMF-Stork 

Stork Boilers Grootint 

HC6 Philips 

Further companies - which have not been investigated - are nevertheless 

globaly considered in the present assessment.' 

In conclusion, the present evaluation of the Dutch potential leads to 

a estimate of about 70% of the total voluse of supplies and services. 

But, such a level can only be achieved through a determined promoti

onal effort of the Dutch industry, a clearly formulated support from 

the utility owner and a positive attitude of the foreign vendor(s). 

A priori, the maximization of domestic supplies is not the first concern 

of the utility owner whose primary objective lies in the most reliable and 

economical production of electricity, and not in the creation of jobs and 

industrial market positions. 

Yet, there is an incentive for the plant owner to create a strong local 

support for himself during operation of his plants and the construction of 

subsequent plants. Firstly, it should be remembered that one day of outage 

with a large nuclear plant can cost close to 2 million Hfl. in lost gene

rating capacity. Therefore, the speed whith which a repair can be executed 

Is of prime importance, a speed which can best be met with the help of 

local partners. Secondly, high capacity factors depend on a top-notch 

maintenance of the plant with the support of the same technical crew year 

after year, a technical contribution which should be at hand in the same 

country. While support from International companies 1n the European market 

can indeed-be both fast and efficient, experience in other countries has 

shown the importance of building up local industrial partners with the 

proper motivation and attitude. 
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Two documents will , acre than any other actions, seal the level of local 

industrial participation in the Dutch Nuclear Programs: the tender 

documents inviting foreign vendors to bid for the nuclear plants (April 

1986), and the purchase contract to be signed with the successful ven-

dor(s) (April 1987). In between, the utility owner will set the rules of 

the game and dispose of a powerful leverage over the vendors which he 

should use, in particular, to secure a favorable position for the Dutch 

industry. 

In the near future, the tentoer documents offer the first opportunity to 

set the stage. 

An important recommendation deals with the structure of the tenders: 

Regardless of the contracting mode that the utility owner plans to 

eventually adopt, the documents must specify a price breakdown in 

packages and even allow for single bids (e.g. turbogenerator package 

or island alone). Besides providing more leverage to the owner, this 

method will ultimately bring more price transparency to the benefit of 

both owner and industry. 

Furthermore, the tender documents should squarely address the i-ssue of 

local participation in order to bring out the matter as early as possible 

in the bid evaluation phase. Three options can be adopted: 

1. In a "minimum option, the bidders should at least be asked to 

quote a Dutch subtotal for every bid submitted and for every 
package. The sum of these subtotals will show the seriousness of 

the vendors to take Into account local participation. 

2. In a "medium option, the tender documents could specify that a 

certain minimum total fraction of supplies be purchased in the 

Netherlands. Each bidder should then 11st by category of equipment 

and services the volume that he Intends to subcontract in the 

Netherlands. 
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3. In a "maximum" option, the tender documents should contain a 

specific list of equipment and services to be acquired in the 

Netherlands. If a bidder wants to deviate from the list, he should 

then justify the deviation with details regarding price, quality 

or delivery schedule. 

These measures and other possibilities should be thoroughly discussed bet

ween the utility owner, the industry and the interested government offices 

prior to the issuance of the tender documents. 

The utility owner and industry should establish a mechanism to handle the 

issue of industrial participation prior and during the tender evaluation 

phase. For example, one person in the utility team for bid preparation and 

evaluation should be given the responsibility to review and assess the 

team's activity from this viewpoint. He would also act as liaison officer 

to I REM which could thus defend the collective interests of the Dutch 

industry. 

While recognizing the priority of the utility's objective for cheap and 

reliable electricity, such a direct approach and such measures as ment

ioned hereabove will in last analysis lead to an optimum Dutch Industrial 

participation that will combine the interests of the utility for a strong 

domestic base in spare parts, repairs and services, and the interests of 

the industry to strengthen their market position at home, and also inter

nationally. 



3 - 1 

3. IHTROOUCTIOH 

3.1 Background on the Netherlands 

On January 11, 1985, the Dutch Government has informed the Second Chamber 

of the States-General of its position with respect to the Final Report on 

the National Energy Policy Debate. 

After a detailled review of all energy options, "the Government takes the 

view that for the time being at least two nuclear power stations of bet

ween 900 and 1300 MWe each should be built. It does not rule out a larger 

number, which will depend in part on initiatives from the side of the 

electricity producers". 

Since then, the Government has initiated a licensing review of six pos

sible sites for the construction of the first nuclear power piant(s). On 

the other hand, three Southern utilities (PZEM, PNEM and PLEM) have taken 

the lead in the planning of such plants through the formation of a joint 

Project Team which is now working against the following schedule: 

Site selection February 1986 

Tender documents to foreign vendors April 1986 

Receipt of tenders October 1986 

Selection of main foreign vendor(s) April 1987 

Construction permit April 1989 

Plant commissioning April 1995 

In planning the future nuclear plants, the Dutch utilities can make use of 

the experience acquired in the operation of the two existing nuclear 

plants - the 59 MWe boiling water reactor (BWR) at Dodewaard and the 

480 MWe pressurized water reactor (PWR), started up in 1968 and 1973 res

pectively. They can also count on the support of engineering organizations 

like KEMA and NUCON which have acquired and maintained throughout the last 

decade an important nuclear capability through their participation in 

various projects at home and abroad. 

The Dutch industry as well, prepares Itself for the forthcoming nuclear 

programme. The nature and extent of the Dutch industrial participation 

shall be essentially defined 1n the next 14 months during which the 
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involvement of local suppliers shall be incorporated In the tenders 

submitted by the foreign vendors of nuclear plants. Besides the own 

promotional efforts of Dutch industrial companies, .the final domestic 

scope will depend to a large extent on the attitude of the utilities, on 

the requirements spelled out-in the tender documents and on the conditions 

imposed on the potential foreign vendor(s). 

For the independent observer, there is little doubt that the Dutch indus

try can supply a large portion of the equipment and services needed in the 

construction of nuclear plants. After having played a significant role in 

the construction of the first two plants of the Netherlands, the Dutch 

industry has managed to maintain - position on the international market 

through the supply of key components, such as the 27 pressure vessels 

manufactured by Rotterdam Dry Docks for nuclear plants all over the world. 

Other companies have manufactured components for the joint SNR-300 breeder 

project in Kalkar (Germany). Therefore, in spite of the long interruption 

of the nuclear programme in the Netherlands, the domestic industry has to 

some extent preserved its capacity in facilities and in the special skills 

that will again come into play during the construction of future nuclear 

plants. 

Of possibly greater relevance than their recent nuclear experience is the 

broad involvement of several large Dutch companies in other large scale or 

high technology industrial fields with stringent requirements in quality 

assurance, in engineering, in manufacturing and in construction experi

ence, such as shipbuilding, oil platforms, chemical processing plants, 

electrical and electronic systems. The high technology level of the Dutch 

industry and of the Netherlands as a whole should Indeed ensure a high 

level of local participation in the future nuclear programme, as it has 

been the case in other small, but highly industrialized countries. 

3.2 Methodology of Electrowatt's Evaluation 

The assessment of the potential Dutch Industrial participation 1n the 

construction of the future Dutch nuclear plants was carried out over a 

two-and-a-half month period at the end of 1985 and beginning of January 

1986. The following methodology has been followed: 
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a) Broad review of industrial companies which could potentially deliver 

goods and services for nuclear plants. 

b) Selection of a set of companies to be investigated more closely 

through a visit of facilities and through the submital of specific 

information. 

c) Preparation of check list with questions related to qualification 

criteria (company size, stability, quality assurance, know-how 

available, etc.). 

d) Visit to the offices and facilities of the selected companies by a 

team of engineers experienced in the quality requirements of nuclear 

products. 

e) Evaluation of the findings: visits, answers to the deck list and the 

documents received. 

f) Quantitative evaluation of the potential Dutch supplies on the basis 

of a list of systems in a nuclear power plant. 

g) Formulation of recommendations as to the actions to be taken by the 

Dutch industry and utility owner to ensure an optimum Dutch parti

cipation. 

In view of the short time available, it is important to clearly understand 

the objective and the limits of the present study in the context of the 

various possible approaches to the evaluation of local supplies in a 

country which launches a nuclear programme: 

What the present study contains: 

a general evaluation of the industrial capability of the Netherlands. 

However in view of the highly developed industrial infrastructure of 

the country, there was indeed no need to carry out an exhaustive 

evaluation of the availability of the basic materials, equipment and 

services needed in the construction of any large industrial facility, 
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a specific evaluation of manufacturing conditions at companies that 

are potential suppliers of large categories of components and systems 

which constitute a sizable fraction of the total scope and which 

require special skills or experience. 

a set of recommendations based on such an actual evaluation of the 

Dutch industry and on the experience gathered in other countries. 

What the present study does not contain: 

a definitive qualification of a company to supply a particular piece 

of equipment - and likewise for several companies and several types of 

equipment, 

a classification of companies and facilities into a number of diffe

rent groups according to their capability to take part in the supply 

of specific equipment, 

recommendations as to changes and investments to be made (facilities, 

personnel, etc.) in order to allow the manufacturing of some nuclear 

equipment by a given company, 

recommendations as to new equipment (contained in the scope of supply 

for nuclear plants) that could be manufactured in existing facilities, 

and last but not least, a quantitative evaluation of the price level 

and competitiveness of Dutch products in the international context. 

All in all, the present assessment does meet the objective initially 

stated in that it allows to draw a solid conclusion as to the overall 

potential Dutch industrial participation in the forthcoming nuclear 

programme of the Netherlands. 
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4. THE SIGNIFICANCE OF LOCAL PARTICIPATION 

A single, large nuclear project entails a capital cost of several billion 

guilders. A large share of these costs are for conventional labor, buil

ding materials, services, construction and assembly labor, and other items 

which are not necessarily imported or everv unique to the nuclear industr/. 

Even when, for the initial projects, a country intends only to engage in 

the construction and operation of nuclear plants arranged for under so-

called turnkey contracts, there are normally very signigicant subcontracts 

let to local industry. In the fulfilling of these obligations, some indus

tries involved will find themselves working to standards and requirements 

to which they may not be accustomed. In addition to the need for new and 

high-level skills, they will be called upon to institute quality control 

programs and will be subject to quality assurance inspections and checks 

of a rigorous nature. 

Decisions on the extent of initial domestic industrial participation 

should be made in the light of domestic capabilities and the most effi

cient allocation of the nation's resources. The technical feasibility and 

economic attraction of such participation, is determined by evaluating 

both the current status, and the technical growth potential of domestic 

industries and the associated capital requirements. Over the long term, 

increasing participation in future projects will depend upon the continued 

development of industrial capabilities and the development of relation

ships with foreign supply groups for the transfer of suitable technology 

under licenses or other arrangements. While increasing participation 

should not change total costs significantly, it can appreciably change the 

balance of payments aspects of the nuclear program, create new jobs and 

new markets for the national industry. 

In order to meet the high standards demanded by the nuclear industry in 

both fabrication and assembly activities, industrial groups, construction 

firms, craftsmen, and supervisory and management personnel associated with 

the nuclear programme, will be faced with demands to control t-he quality 

of products and performance at an unprecedentedly high standard level. 

This need not be inordinately expensive, nor is there anything magic or 

exotic about the techniques commonly utilized to bring about a rigorous 
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control of quality. Little in the way of innovative management or practice 

is necessary as effective programs are in effect in a number of industrial 

organizations other than nuclear. What is necessary is recognition by all 

parties that effective quality assurance and quality control programs are 

necessary for all construction, assembly, and operation phases and th*t 

indeed these activities are among the most cost-effective investments in 

the entire programme in terms of assuring a reliable end product and 

minimizing delays to replace defective equipment. 

What is the measure and potential extent of local participation? 

The local participation index defines the level of indigenous engineering, 

manufacture and construction activities in any project, expressed normally 

in cost terms. This concept is closely linked with the idea of maximizing 

"learning by doing": the most obvious way of achieving the latter is to 

ensure that local enterprises do participate in a project. This index pro

vides a numerical parameter which enables the important area of "learning 

by doing" to be contractually defined and later monitored. 

The two main areas of any nuclear programme, where large volumes of local 

participation are possible in many countries, are: the manufacture of a 

range of power plant components and the construction activities covering 

both civil and structural engineering. 

The extent of local component manufacture cannot be generalized since it 

depends on the actual level of industrialization In a given country. The 

supplies can cover a wide range of items from comparatively simple pipes, 

valves and fittings to large components and steam turbines. This diversity 

calls for a very thorough Investigation that would classify the items in 

order of their complexity and would relate them to the existing and future 

levels of industrialization, so that a realistic programme can be estab

lished for the full use of the existing industrial potential and for the 

introduction of new items to local manufacture. This work would be based 

on such considerations as: requirements for specialized manufacture 

techniques and the cost of establishing them, requirements for Import of, 

semi-finished parts or finished parts, production cost 1n the quantities 

envisaged, and so forth. 
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The construction industry is usually well established in countries con-

etnplating a nuclear programme. However, some of the existing local experi

ence may have been acquired in the frame of classical undertakings such as 

dams or large industrial projects, etc. In these circumstances, the pur

chase of know-how may be required concerning the adaptation of these 

techniques to the requirements of a nuclear project. 

In engineering, the potential for local participation depends very much on 

the existence of a previous engineering base for non-nuclear projects (any 

nuclear experience on top of that would of course help). If there is in

deed such a background, the utilities have an interest in making use to 

the fullest extent of such a capability in order to develop local support 

for their own needs in the construction, and the operation of nuclear 

plants. While overall engineering represents only a minor fraction of the 

total cost of building a nuclear plant, its importance for the utility 

owner in the long term exceeds by far its mere contribution to plant cost. 

Even if the local participation index has a limited significance, because 

the basic cost data is only partially reliable (e.g. a Dutch pump paid in 

guilders may have a high foreign content in special steels and parts), it 

is still a useful figure for assessing in broad terms the extent of local 

involvement in a project. Therefore, the present report does tackle this 

issue for the Netherlands on the basis of the information gathered in the 

course of the investigation (see Section 9.2). 

Then, in order to put the proposed Dutch figure in a proper perspective, 

it is worthwhile to look at local participation indices of some other 

countries. 

First the lower range. In an underdeveloped country, the local participa-' 

tion index can easily reach 20% thanks to civil construction alone. In a 

semi-industrialized country with basic mechanical and electrical indus

tries, the level rises to about 40%. In a small, but highly industrialized 

country (i.e. high degree of industrialization, but not in all areas), the 

index climbs to about 60%. Incidently, in all these countries at the lower 

end of the scale, the utility owner would buy its nuclear plants on a 

turnkey basis. 
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In the upper range, one finds the large industrialized countries and those 

which have made a deliberate effort to "nationalize" their nuclear pro

gramme, e.g. Japan and Sweden which have achieved a 99% level of local 

participation. In Europe, Spain is now reaching into that league with an 

index in excess of 80S for the most recent plants. 

The examples of Switzerland and Spain deserve a few further comments since 

these two countries represents a kind of lower and upper bounds for a 

discussion about a Dutch participation index. 

The Swiss local participation index of 60 to 65% was achieved under almost 

purely commercial conditions, that is through the quality and competitive 

pricing offered by Swiss companies. Mechanical and electrical equipment 

suppliers are available for a broad range of products for nuclear plants. 

Construction companies have already built nuclear plants (5 altogether in 

the country) and there is a large engineering potential in several utili

ties and several engineering companies. As a matter of fact, these latter 

organizations have collectively enough capacity to handle the bulk of the 

overall plant engineering, either under a turnkey or under a multicontract 

mode. The Swiss nuclear industrial capacity is therefore quite flexible 

and the local participation could indeed be pushed above the 70% mark if a 

more deliberate policy would be adopted in this respect. 

Spain's first three nuclear plants were built during the sixties on a 

turnkey basis. These were relatively small plants of less than 500 Mwe and 

the local contents ranged from 25 to 40%. For the second generation of 

plants in the seventies (8 units of about 1000 MWe), the local participa

tion jumped to an average of about 70%. In the meantime, the decision to 

develop a national nuclear industrial infrastructure had been taken with 

the creation of a large manufacturing company, a fuel cycle company, and 

three engineering organizations totaling more than 4000 employees. The 

nuclear projects are carried out under the direct management of the uti

lity owner, in a multicontract mode, with the support of the engineering 

companies, and this for plants equipped with American reactors (General 

Electric, Westinghouse) or with a German reactor (Kraftwerk Union). The 

Spanish nuclear industrial build-up has certainly been a success. But, 

such an ambitious set-up 1s of course vulnerable to changes 1n the size of 
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the overall construction prograrmne. The decision of th* Social is : tirvern-

rwnt to stop the nuclear programme (including pTints R8lf~bu*lt> h:s led 

to a significant underutilization of Spanish t>c1"Mt*as and e^an.ering 

resources," with no possibility to fal l back rm sn almost inax'sting 

international market. These are risks to be taken nto account» 

An optimum local industrial participation should ujly consider the- inte

rest of the ut i l i ty owner for low and reliable electricity production 

(sometimes, but not necessarily associated with turnkey contracts) and 

those of industry as a whole for the highest local contents (job creation, 

new market opportunities, balance of payments, etc. ) . An argument repeat

edly made in the present report is that even in striving only for its own 

optimum, the ut i l i ty owner must recognize the benefits for himself of a 

high location participation (repairs, spare parts, engineering support, 

etc.) . 
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5. DUTCH MANUFACTURING SCOPE 

Mechanical and electrical equipment which are needed for the construction 

of a nuclear plant belong to two broad categories: firstly, a "nuclear" 

category that goes into the nuclear island, and secondly a "conventional" 

category that goes into the turbogenerator island and the owner's scope. 

The nuclear portion contains specially difficult components of significant 

safety importance and other standard components which must be manufactured 

according to very high quality assurance requirements. The conventional 

portion is in principle similar to that of non-nuclear power plants and 

hence accessible to the power plant industry of any industrially developed 

country (except possibly for the larger unit sizes normally preferred for 

nuclear plants). 

5.1 Design Engineering and Manufacturing 

Under the assumption that the Dutch nuclear plants are going to be pur

chased turnkey or in a muItipackage contracting mode with foreign 

vendor(s) bearing the responsibility and the warranty commitment for the 

whole or part of the plant, it follows that the foreign reactor and turbo*-

generator vendor(s) will be the customer of Dutch industrial companies. 

In general or for parts of the scope, the foreign vendors may then elect 

two different modes of subcontracting: 

A. Ordering of systems or components that must satisfy stated specifi

cations and quality requirements. In the "Design and Manufacturing" 

mode, the local supplier must produce the overall design of the order, 

including stress analysis reports, before starting the manufacturing. 

B. Ordering of components already fully designed. In this "Pure Manufac

turing" mode, manufacturing drawings and specifications, including the 

manufacturing code, are to be received from the foreign vendor's manu

facturing division (or from another foreign manufacturing company 

designated/approved by the vendor). In this case, the local supplier 

must produce the shop drawings and the detailed purchasing and manu

facturing specifications, non-destructive examination instructions, 

etc. 
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The choice between these two options depend on the nature of the system/ 

component under consideration (safety relevance, complexity, etc.), on the 

design capability of the local supplier and, last but not least, on the 

attitude of the foreign vendor. Responsible in last analysis for the plant 

performance, some vendors prefer to keep a standard design for all systems 

and components and, hence, to see their local suppliers participate only 

under a pure manufacturing mode. They reflect here the wish of the ulti

mate utility customer for a "reference plant" looking as closely as possi

ble like a nuclear plant already in operation. Other vendors are willing 

to give some leeway to the local supplier for all conventional systems or 

for components already successfully produced by such local suppliers. 

The Dutch industry should to the extent possible strive to develop and 

maintain a capability to perform the design and analysis of nuclear 

components to be manufactured in its shops. On the one hand, this would 

increase significantly the scope and give more depth to the proposed 

supply. On the other hand, also important is the formation of teams of 

people acquainted with the structural integrity of the system or compo

nent, capable of handling many manufacturing problems that could arise. 

The "Design and Manufacturing" mode implies the preparation of the follow

ing engineering documents: 

1. design and detail manufacturing drawings 

2. procurement and material specifications 

3. welding specifications (including qualifications and procedures) 

4. NDE examination instructions 

5. stress analysis reports 

6. deviations and repair dispositions 

7. testing specifications 

8. design, painting, and protection specifications 

The production of the documents has a long approval cycle that'involves 

the QA systems of the local suppliers, of the vendors and possibly the 

Safety Authority. 
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It should also be pointed out that in either A or 6, the acquisition of 

manufacturing know-how may also be required for some difficult components 

such as steam generators. In such cases, it is not sufficient to have only 

the necessary design know-how. 

5.2 Quality Assurance and other Constraints 

The supply of nuclear equipment demands much more than suitable shops* with 

the necessary machining, welding and lifting facilities. Due to the 

stringent safety requirements imposed on nuclear plants, a comprehensive 

system of quality assurance (QA) must be maintained in order to assure 

with controls and written records that the proper level of quality has 

been fulfilled. 

QA implies for example the existence of a QA manual that describes all the 

steps that have to be respected in the course of manufacturing and all the 

documents that will have to be prepared to record the particularities of 

manufacturing. A QA group - reporting directly to management - must moni

tor the respect of QA stipulations. For some nuclear components and in 

some countries (notably Germany), an inspector from an officially designa

ted organization will check manufacturing of a component all the way from 

steel melting to shipping. All these controls complicate manufacturing and 

tax the management of a company. 

In spite of QA, the delivery must stay on schedule since no important 

component may delay the progress of a multi-billion investment. A company 

which manufactures a component for the first time will need something like 

30% more time than an established supplier. All these constraints must be 

taken Into account in due time and with due respect for their importance. 

5.3 The Dutch Manufacturing Capability 

An assessment of local Industrial capability must start from two different 

viewpoints, firstly a list of Items that go into the construction of a 

nuclear power plant and secondly a list of local companies that could 

deliver these Items: 
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As to the first point, Tabel 5.2 shows a list of systems which are 

encompassed in the nuclear island (R), in the turbogenerator island 

(T) and in the owner's scope (B: balance of plant) of a pressurized 

water reactor (PWR). Each of these systems is made of components, such 

as pumps, valves, pipes, tanks, etc. In some cases, a Dutch company 

will be entrusted with the supply of a specific system, in others with 

the manufacture of components that will be incorporated in a whole 

system under the responsibility of the main vendor (reactor or 

turbogenerator). 

The present assessment of the Dutch industry is thus performed on a 

system basis whereby the contents of a given system (engineering, 

various components) has been taken into account in the formulation of 

conclusions. Quite clearly, in the subsequent stage of a full evalu

ation of its supply potential, the Dutch companies interested in the 

nuclear programme should furthermore have in hand a list of components 

for typical PWR or boiling water reactor (BWR) plants. Only then would 

it be possible to exhaust the full supply potential in the ensuing 

negotiations with the main vendor(s). 

As to the list of potential Dutch participants, the assessment took 

first of all into account the capability of the 8 companies which have 

been visited and more closely investigated. These companies are 

reviewed in Chapter 8 where for each of them an indication is given 

about their possible scope of supply, i.e. 

Royal Schelde Holec 

Rotterdam Drydocks VMF-Stork 

Stork Boilers Grootint 

HCG Philips 

Further companies - which have not been investigated - are neverthe

less globally considered 1n the present assessment. A sample of such 

companies is shown in Table 5.1 hereafter, grouped according to cate

gories of equipment. 
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Finally, for many conventional components (e.g. construction materi

als, standard mechanical and electrical hardware), the availability of 

local supply is simply taken for granted on the basis of the breadth 

and depth of the Dutch industrial capacity in general. 

The assessment of the Dutch potential in the scope of supply of the many 

systems of a nuclear power plant is shown in Table 5.2 in the form of a 

semi-quantitative evaluation divided in three categories: 

1. Supply from Dutch sources for more than 70% of the corresponding 

value. This means essentially full local participation, with the 

possible exception of design engineering or purchase of minor parts. 

2. Import for more than 70% of the corresponding value, with the possible 

exception of minor parts. 

3. Intermediate case between 1 and 2,- in which many off-the-shelf compo

nents and parts (motors, valves, pipes, electrical supplies, etc.) 

come from the Netherlands, whereas the more technically demanding 

parts would come from elsewhere. This could also apply to large sys

tems (e.g. the turbogenerator) where a major part within the capabilty 

of a Dutch comapny (e.g. the static part of the turbogenerator) would 

be domestic. 

A detailled analysis of the evaluation in Tabel 5.2 leads to the conclu

sion that about 50% of the mechanical and electrical equipment of a nucle

ar plant can be produced in the Netherlands. When combined with the other 

cost elements (construction, engineering, etc.), this allows a reliable 

and realistic assessment of the overall Dutch potential (see Section 9.2). 
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TABLE 5.1 

Short List of Potential Dutch Suppliers 

Note: This list is rtot exhaustive. Many other companies could deliver 

some of the equipment shown here. 

Emergency Diesels 

SWDiesel Amsterdam 

Dynaf Alkmaar 

Geveke Amsterdam 

Holec Hengelo 

Pumps: 

Begemann Helmond 

Byron Jackson Etten-Leur 

Eekels Amsterdam 

Si hi Maters Beverwijk 

St k Pompen/Delaval-Stork Hengelo 
Sulzer Delta Hengelo 

Heat Exchangers: 

A.K.F./K.M.S. Vestiging Terneuzen Terneuzen 

Breda, Machinefabriek Breda 

Hollandse Constructie Groep Leiden 

K.M.S. Vlissingen 
Koolman, Tankfabriek . • Geertruidenberg 
Korpershoek Rotterdam 
R.D.M. Rotterdam 

Sombroek Zaandam Zaandam 

Standaard Fasel/v/h Bronswerk Utrecht 

Verolme Ijsselmonde Ijsselmonde 
V.M.F. Utrecht 
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Table 5.1 con't 

Tanks, Vessels: 

A.K.F. 

Breda, Maschinef abri etc 

Escher 

Gens 

Plaatijzerindustrie, de 

Ploeg, van de 

R.D.N. 

S.I.F. Helden 

Sombroek Zaandam 

Verolme Ijsselmonde 

V.M.F. 

Goes 

Breda 

s'Gravenhage 

Vorden 

Apeldoorn 

Leeuwarden 

Rotterdam 

Helden-Panningen 

Zaandam 

Ijsselmonde 

Amsterdam 

Reactor Containment: 

Grootint 

Hollandse Constructie Groep 

Iv.fl.S. 

R.D.M. 

V.M.F. 

Zwijndrecht 

Leiden 

Vlissingen 

Rotterdam 

Utrecht 

Storage Tanks: 

Arma 

Escher 

Gems 

Jansen 

Kooiman, Tankfabriek 

Mercon Steil Structures 

Sicon (RSVM) 

Dordrecht 

s'Gravenhage 

Vorden 

Bergen op Zoom 

Geertuidenberg 

Gorinchem 

Vlissingen 
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Table 5.1 con't 

Auxiliary Boilers: 

Breda, Machinefabriek 

Hollandse Constructie Groep 

Stork Boilers 

Standaard Fasel/v/h Bronswerk 

Breda 

Leiden 

Vlissingen 

Hengelo 

Utrecht 

Steel Construction: 

Bailey 

Escher 

Grootint 

Hollandia-Kloos 

Hollandse Constructie Groep 

Limoveld 
Nagron 

Nieuw Lekkerland 

s'Gravenhage 

Zwijdrecht 

Krimpen a/d Ijssel 

Leiden 

'Jelden-Panningen 

Rheden 

Heating, Cooling and Ventilation: 

Bredero (ITB) 

Bronswerk Verwarming 4 Airconditioning 

Caliqua 

FlSkt 

Kennemer Luchtbehandeling 

Kllma 

Swaay, van 

Verhuist 

Bunnik 

Amersfoort 

Tilburg 

Amersfoort 

Beverwijk 

Eindhoven 

s'Gravenhage 

Waalwijk 

Air Filters: 

Camfil 

Filtrair 

Hubert 

Kennemer Luchtbehandeling 

Kiekens 

Ede 

Heerenveen 

Sneek 

Beverwijk 

Amsterdam 
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Table 5.1 con't 

Elevators: 

Breda, Machinefabriek 

Duyvis 

Möhringer Liften 

Otis 

Reus, de 

Starlift 

Breda 

Koog a/d Zaan 

Haarlem 

Amsterdam 

Krimpen a/d Ijssel 

Voorburg 

Cranes and Lifting Equipment: 

Bailey 

Figee 

Grootint 

H.M.C. Kraanbouw 

Sanders en Zoon 

Thole 

Nieuw Lekkerland 

Haarlem 

Zwijndrecht 

Oosterhout 

Enschede 

Enschede 

Reactor Internals: 

A.K.F. 

Hollandse Constructie Groep 

R.D.M. 

Verplme Ijsselmonde 

V.M.F. 

Goes 

Leiden 

Rotterdam 

Ijsselmonde 

Amsterdam 

Water Treatment Equipment: 

Amafilter 

Christ 

Delta Engineering 

Esmil 

Alkmaar 

Zoeterwoudè-Rijndijk 

VI aardingen 

Amsterdam 
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Table 5.1 con't 

Fire Protection: 

Boer/Ajax, de 

Rijn, Techn. Bureau van 

Saval-Kronenburg 

Wormald 

Amsterdam 

Rotterdam 

Breda 

s'Gravenhage 

Refueling and other Platforms: 

A.K.F. Goes 

Fuel Storage Racks: 

R.D.M. 

Wilton-Feyenoord 

Rotterdam 

Schiedam 

Steel Lining: 

A.K.F. 

F.I.B. Apparatenbouw 

R.D.M. 

Scheffers B.V., Gebr. 

Wijk & Boerma, van 

Goes 

Leeuwarden 

Rotterdam 

Schiedam 

Tynaarlo 

Electrical Motors: 

Acec 

Holec 

Siemens 

Apeldoorn 

Hengelo 

s'Gravenhage 

Switchgear: 

BBN 

Coq 

Holec 

Siemens 

Rotterdam 

Utrecht 

Hengelo 

s'Gravenhage 
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Table 5.1 con't 

Cables and Wiring:. 

N.K.F./Draka 

Regt Special Cable B.V., de 

Twentsche Kabelfabriek 

Delft/Amsterdam 

Cape11e a/d Ijssel 

Haaksbergen 

Cable Channels: 

Doorman 

Geel Systems, van 

Gouda Holland 

Nol te 

STAGO 

Rotterdam 

Boxtel 

Haastrecht 

Eindhoven 

Hoorn 

Lighting, Communication and Alarm Systems: 

Nederland 

Philips Nederland 

Siemens Nederland 

Haarlem 

Eindhoven 

s'Gravenhage 

Recording Equipment: 

Enraf-Nonius Delft 

Temperature» Detection and Control Equipment: 

Instrumentation racks: 

Electrofact 

Enraf-Nonius 

Foxboro 

G.T.I. 

Hartman & Braun 

Honèywel1 

Mechelectron 

N1eaf* 

Amersfoort 

Delft 

Soest 

Amsterdam 

Pijnacker 

Amsterdam 

Gouda 

Utrecht 
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Obeservator 

Peekel Instruments 

Philips Nederland 

R.E.N, v/h Croon & Co. 

Hoogvliet 

Rotterdam 

Eindhoven 

Rotterdam 

Instrumentation and Control Panels: 

B.B.C. 

Electromach 

E.T.B. Electron 

G.T.I. 

Hartman & Braun 

Nolte 

R.E.M. v/h Croon & Co. 

Scholten 

Siemens 

St ago 

Tol 

Verolme Electra 

Westinghouse 

Rotterdam 

Hengelo 

Breda 

Amsterdam 

Pijnacker 

Eindhoven 

Rotterdam 

Loenen (Gld.) 

s'Gravenhage 

Hoorn 

Vol endam 

Maassluis. 

Zoetermeer 

Decontamination Systems: 

Jaro 

Mullekom Nuclear Fields 

Philips Nederland 

Verolme Ijsselmonde 

Alkmaar 

Boxmeer 

Eindhoven 

Ijsselmonde 

Computers: 

Philips Eindhoven 
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Table 5.1 con't 

Piping Materials and Fittings: 

Axel Johnson Buizen B.V. 

Leeuwen, P. van 

Mannesmann Nederland 

Nedeximpo 

Ovi ng-Di epeveen-Struycken 

Staalhandel Lübeck 

Helmond 

Zwi jndrecht 

Rotterdam 

Veghel 

Barendrecht 

Hoge Zwaluwe 

High Pressure Valves: 

Donk Afsluiters 

H.P. Valves Holland 

Merwede, de 

Stork Services 

Astava 

Hengelo 

01denzaal 

Hardinxveld-Giessendam 

Hengelo 

Insulation: 

Cleton Insulation 

F.LB. 

Gresel 

Hertel 

Linden & Veldhuis Isolatie, van de 

Rheinhold & Mahla 

VI aardingen 

Leeuwarden 

Spijkenisse 

Amsterdam 

VI aardingen 

Heinenoord 

Painting and Coating: 

Ameron (Amercoat) 

Mobil Chemie 

Ripolin 

Sigma Coatings 

Sikkens 
Van Mullekom Nuclear Fields 

Geldermal sen 

Delft -

Lelystad 

Uitoorn 

Sassenheim 

Boxmeer 
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Table 5.1 con't 

Radioprotection Materials: 

Hamburger Delft 

Picus Eindhoven 

Nondestructive Testing (NDT): 

B.I.B. Breda 

K.M.S. Vlissingen 

NUCON Amsterdam 

R.T.D. Rotterdam 
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TABLE 5.2 

The Potential Share in the Manufacturing Scope of 

a PWR Nuclear Power Plant 

Reactor island 

Turbogenerator island 

Balance of plant (e.g. owner's scope) 

Import > 70 % of value 

Partly import, partly domestic 30 to 70 X 

Domestic supply > 70 % of value 



TABLE 5.2 

R Reactor Island Equipment, Buildings, Erection etc. 

R.1 Nuclear Systems, Mechanical Equipment 

R.2 Instrumentation and Control Equipment (Wiring in R.3) 

R.3 Electrical Systems 

R.4 Ventilation Systems (HVAC) 

R.5 General Service Systems Facilities (mech) 

R.6 Structures and Site Facilities 
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R.l Reactor Island - Nuclear Systems Mechanical Equipment 

R.l.l Reactor Core 

R.l.1.1 Fuel Assemblies (to be supplied under separate contract) 

R.l.1.2 Core Reactivity Control Equipment 

R.l.2 Reactor Coolant System 

R.l.2.1 Reactor Vessel O 
R.l.2.2 Reactor Internals e 
R.l.2.3 Control-Rod Drive System o 
R.l.2.4 Steam Generators o 
R.l.2.5 Reactor Coolant Pumps 0 
R.l.2.6 Pressurizer and Relief System O 
R.l.2.7 Reactor Coolant Piping and Piping Restraints O 
R.J.2.8 Reactor Servicing Equipment o 
R.l.2.9 Reactor Coolant System Related Equipment o 
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R.l Reactor Island - Nuclear Systems Mechanical Equipment 

R.1.3 Reactor Safety Systems 

R.l.3.1 Safety Injection System 

R.l.3.2 Containment Spray System 

R.l.3.3 Auxiliary Feed Hater System 

R.1.4 Reactor Auxiliary Systems 

R.l.4.1 Chemical and Volume Control System 

R.1.4.2 Reactor Boron and Water Make-up System 

R.l.4.3 Residual Heat Removal System 

R.l.4.4 Fuel Handling and Storage System 

R.1.5 Waste Treatment and Discharge Systems 

R.l.5.1 Nuclear Island Vent and Drain System 

R.l.5.2 Boron Recycle System 

R.l.5.3 Liquid Waste Treatment System 

R.l.5.4 Gaseous Waste Treatment System 

R.l.5.5 Solid Waste Treatment System 

R.l.5.6 Liquid Waste Discharge System 
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R.l Reactor Island - Nuclear Systems Mechanical Equipment 

R.1.6 Auxiliary Cooling Hater Systems 

R.1.6.1 Reactor Cavity and Spent Fuel Pit Cooling and Treatment © 
R.l.6.2 Component Cooling Water System O 
R.l.6.3 Essential Service Mater System © 
R.l.7 Steam/Water Systems • 

R.l.7.1 Main Steam System © 
R.l.7.2 Feedwater System © 
R.l.7.3 Steai»» Generator Blow Down System © 
R.l,7.4 Turbine Bypass System © 
R.l.8 Treatment Systems 

R.1.8.1 Chemical Reagents Injection System © 
R.l.8.2 Circulating*Water Chemical Treatment System © 
R.l.9 Reactor Island Insulation (all) e 



Table 5.2 con't 

R.2 Reactor Island - Instrumentation and Control Equipment (Wiring In R.3) 

R.2.1 Instrumentation System (Nuclear Instr. Incore, Rod Pos., Plant Radiation Moult., 
Post Ace. Hon. 1nc1. cabinets) 

e 
R.2.2 Analog Control System IReactor, Turbine and Feedwater Control Systems) e 
R.2.3 On-Off Controls and Protection Systems (Reactor Protection System etc.) e 
R.2.4 Central Data Processing and Control Facilities (Computer System, Control Room Equlpm., etc.) e 
R.2.5 Communications Systems (TV-System, Telephone and Information System) 

(excluding wiring and cable trays as included In R.3, electrical equipment) 

o 
* 
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R.3 Reactor Island - Electrical Systems 

R.3.1 Special Electrical Systems (Control Drive» Boron Heating, Pressurlzer Heaters) O 

R.3.2 A.C. Power Supply System (HV-LV-Systems, 220 V AC Network) © 
* _̂ 

R.3.3 Standby Power Supply 1ncl. Diesel Generator, DC-Network etc. 

R.3.4 Auxiliary Electrical Systems (Lighting, Grounding, Test Loops) O 

R.3.5 Electrical Components (Cables, Cable Trays, Conduits, Cont. Penetrations) 
R.3.6 Electric Motors/Drives O 

H.4.1 Reactor Building Ventilation System (Control Reactor Drives, Reactor Pit, Containment etc.) O 

R.4.2 Nuclear Auxiliary Dullding Vent. System (Charging Pump, Fuel 8u11dg. etc.) Q 

R.4.3 Flectrical Auxiliaries Vent. System (Smoke Extraction System, El. Building, Q 
Control Room, Cable Floor, etc.) 
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R.5 Reactor .Island - General Service Systems Facilities (mechanical) 

R.5.! Water Production S Distribution (Drinking Water, RI + TGI-Dem. Water) 

R.5.2 Hot & Chilled Water Systems 

R.5.3 Air * Gas Systems (Instr. Air, Service Air, Compt, Air, N2-System) 

R.5.4 Auxiliary Steam System (Distribution System) 

R.5.5 F1re Protection System (Fire Fighting System various, incl. Water Distr. 

R.5.G Sampling Laboratories (Nuclear Sampling, Plant Hot Lab., Site Labs., 
Feedwater Chem. Sampl. System) 

R.5.7 Cranes, Hoists & Lifting Equipment 

R.5.8 Drainage & Sewage Systems (non decontaminated System in others Included) 
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R.6 Reactor Island - Structures arid Site facilities (Civil) 

— — • 

R.6.1 Site Improvements and Facilities (common, partially) 
• 

© 
R.6.2.1 Reactor Building, Containment Structure incl. Roofing, Siding, Finishing 

(reinforced and prestressed concrete containment without liner) 
O 

R.6.2.2 Building Services (drains, sewage system, sanit. equipment, conv. heating) 0 
R.6.3 Primary Aux. Buildings and Tunnels o 
R.6.3.1 Building Services (drains, sewage system, san. equipment conv. heating) (excl. HVAC) © 
R.6.4 Waste Process Building o 
R.6.5 Fuel Storage Building o 
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T.l 

T.2 

T.3 

T.4 

1.5 

T.6 

Turbine/Generator System Equipment (roech) 

Control and Instrumentation Equipment 

Electrical Systems (excl. Switchyard, Main Transformers etc.) 

Turbogenerator Island Ventilation 

General Service Systems Facilities (mech) 

Structures and Site Facilities 

en 
i 



Table 5.2 con't 

T.l Turbogenerator Island - Turbine/Generator System Equipment 

T.l.l Turbine 

T, 1.1.1 H.P. Steam Chests 
H.P. Turbine 

e 
T.l.1.2 L P . Turbines \^7 

T.l.1.3 Loop and Cross over Pipes © 
T.l.1.4 Bypass O 

T.l. 2 Turbine Auxiliaries 

T.l.2.1 Pedestals o 
T.l.2.2 Thermal Insulation and Cladding (inch In T.l.9) © 
T.l.2.3 L.P. Spray Cooling System © 
T.l.2.4 Turbine Drains System o 
T.1.2.5- Lube Oil, Bearing and Jacking Systems . © 
T.1.2.6 Hydraulic Control System © 
T.l.2.7 Gland Steam Sealing System O 
T.l.2.8 TG Miscellaneous Equipment o 
T.l.2.9 Temporary Connections for the Turbine Pre-Operational Test o 
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T.l Turbogenerator Island - Turbine/Generator System Equipment 

T.1.3 Moisture Separator/Reheater 

T.l.3.1 Moisture Separator/Reheater O 
T.l.3.2 Pipework and Valves @ 

T.1.4 Generators and Auxiliaries 

T.l.4.1 Generator e 
T.l.4.2 Exciter © 
T.1.4.3 Hydrogen System © 
T.l.4.4 Seal Oil System O 
T.l.4.5 Stator Cooling System o 
T.l.5 Condensing System • 

T.Ï.5.1 Condenser Shell © 
T.l.5.2 Condenser Tubes © 
T.l.5.3 Valves and Pipework Connections © 
T.l.5.4 Drains Vessels 0 
T.l.5.5 Extraction Pumps o 
T.l.5.6 Air Ejection System © 
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T.l Turbogenerator Island - Turbine/Generator System Equipment 

T.1.6 Feed Heating System 

T.l.6.1 L.P. Heaters O 
T.l.6.2 L.P. Pipework and Valves O 
T.l.6.3 H.Pr Heaters o 
T.l.6.4 H.P. Pipework and Valves o 
T.l.6.5 

T.1.6.6 

Oeaerator 

Heater Drains Pumps ó 
T.l.7 Feedwater System 

T.l.7.1 Pumps o 
T.l.7.2 Drives o 
T.l.7.3 Strainers 

T.l.7.4 Pipework and Valves © 
T.l.7.5 Leak-Off System o 
T.l.7.6 Feedwater Pumps Auxiliaries o 
T.l.8. Main Steam System e 
T.l.9 Turbine Island Insulation o 
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T.2 Turbogenerator Island - Control and Instrumentation Equipment 

T.2.1 

T.2.1.1 

Control and ] Instrumentation for Turbine/Generator Systems 

e 
T.2.1 

T.2.1.1 Control and ] Instrumentation for Turbine and Auxiliaries e 
T.2.1.2 Control and j Instrumentation for Moisture Separator Reheaters o 
T.2.1.3 Control and, 1 Instrumentation for Generator and Auxiliaries . e 
T.2.1.4 Control and 1 Instrumentation for Condensate and Feedwater Systems © 
T.2.1.5 Control and 1 Instrumentation for Feed Heating Systems o 
T.2.1.6 Control and ] Instrumentation for Feedwater Pumps o e T.2.1.7 Control and ] Instrumentation for Main Steam System 

o e 
T.2.2 

T.2.3 

T.2.3.1 

Control and Instrumentation for Transformers 

0 
0 

T.2.2 

T.2.3 

T.2.3.1 

Control and ] Instrumentation 

• 

for General Service Systems 

0 
0 

T.2.2 

T.2.3 

T.2.3.1 Control and ] Instrumentation for Circulating Water System 

0 
0 

T.2.3.2 Control and ] Instrumentation for Auxiliary Cooling Water System e 
T.2.3.3 Control and 1 Instrumentation for Instrument and Service A1r System e 
T.2.3.4 Control and J Instrumentation for Chemical Systems e e e e e e 

T.2.3.5 Control and ] Instrumentation for Auxiliary Steam Systems 
e e e e e e 

T.2.3.6 Control and ] Instrumentation for F1re Protection System 

e e e e e e 
T.2.3.7 Control and ] Instrumentation for General Water Pord. + Distrib. System 

e e e e e e 
T.2.3.8 Control and 1 Instrumentation for Cranes and Lifting Equipment 

e e e e e e T.2.3.9 Control and ] Instrumentation for other Equipment 

e e e e e e 
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T.2 Turbogenerator Island - Control and Instrumentation Equipment 

T.2.4. Control and Instrumentation for Electrical Services 

T.2.5. Control and Instrumentation for F1re Detection 

O 

O m 
i 

ro 
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T.3.1 Generator Load Break Switch ^ 

© 
O 

0 
© 

O 
o 

T.3.5.1 Power Cabling (J 
T.3.5.2 Control and Instrumentation Cabling Q 
T.3.5.3 Earthing Systems f\ 
T.3.5.4 Lightning Protection Q 
T.3.5.5 Aireraftwarning Light System and Cables Q 
T.3.5.6 Communication System Cabling 4% 
T.3.5.7 Clock System Cabling ff% 

T.3.2 HV AC Network 

T.3.2.1 HV AC Network 

T.3.2.2 HV Electric Motors 

T.3.3 LV AC Network 

T.3.3.1 LV AC Network 

T.3.3.2 MV/LV Transformers 

T.3.4 Generator Main Connections 

T.3.4.1 Connections 

T.3.4.2 Generator Neutral Earthing Equipment 

T.3.5 Cabling, Earthing & Lightning Protection 
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T.3 Turbogenerator Island - Electrical Systems (TI) Equipment 

T.3.6 Lightning and Small Power Systems 

T.3.6.1 Lightning and Small Power Systems © 
T.3.6.2 MV/LV Transformers incl. Balance of Plant Scope 0 
T.3.7 DC Systems 

T.3.7.1 8atteries and Chargers © 
T.3.7.2 OC Distribution and Switchboards © 
T.3.7.3 Inverter Power Supplies © 
T.3.8 Auxiliary Transformers 

T.3.8.1 Station Transformers © 
T.3.8.2 Main Feedwater Pumps Transformer © 

T.3.9 

• 

Stepdown Transformers 

T.3.9.1 Stepdown Transformer A © 
T.3.9.2 Stepdown Transformer B © 

T.3.10 Energy Metering 

T.3.10.1 Energy Metering ft Cubicles © 
T.3.10.2 Clocks © 
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T.4 Turbogenerator Island - Turbine Island - Ventilation Equipment 

T.4.1 Turbine Building HVAC and Smoke Removal System © 

T.4.2 Turbine Hall Electrical Premises HVAC System 0 

T.4.3 Auxiliary Boiler Building Ventilation Q 01 

I 

u> 
FN) 
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T.5 Turbogenerator Island - General Service System Facilities (mech) 

T.5.1 Circulation Water System 

T.5.1.1 Main Cooling Water Pumps and Auxiliaries 

T.5.1.2 Main Cooling Water Pump Motors 

T.5.1.3 Electro Chlor1nat1on 

T.5.1.4 Pump Discharge Manifold and Valves and Auxiliary Manifold 

T.5.1.5 Miscellaneous Equipment (and Service Water) 

T.5,2 Auxiliary Cooling Water System 

T.5.2.1 Auxiliary Cooling Water Pumps and Motors 

T.5.2.2 Auxiliary Cooling Water Distribution Pipework and Valves . 

T.5.3 Instrument and Service Air Systems 

T.5.3.1 Service Air Compressors and Associated Plant (E-Motors) 

T.5.3.2 Instrument Air Distribution System 

T.5.3.3 Service Air Distribution System 

T.5.4 Chemical Systems 

T.5.4.1 Chemical Reagents Injection System 

T.5.4.2 Sampling System 

O 
© 

o 
o 
o 
o 
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T.5 Turbogenerator Island - General Service System Facilities (mech) 

T.5.5 Auxiliary Steam Supply 

T.5.S.I Auxiliary Boiler ® 
T.5.5.2 Steam Transformer Q 
T.5.5.3 Auxiliary Steam Distribution System Q 
T.5.5.4 Turbine Pre-Operational Test Boiler 

T.5.6 Fire Protection Systems 

T.5.6.1 Fire Fighting Water Storage Tank • Q 
T.5.6.2 Yard Fire Fighting Piping and Valves Q 
T.5.6.3 Turbine Hall Piping and Valves f\ 
T.5.6.4 Conventional Island Buildings Piping and Valves (\ 
T.5.6.5 Power Transformer F1re Protection System Q 
T.5,6.6 Auxiliary Boilers Building Protection System jfK 
T.5.fi.7 011 Storage Tanks Fire Protection System # | 
r.5.6.8 Hydrogen Production Plant Fire Protection System fi% 
1.5.G.9 Others (Fire Detection) *% 
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T.5 Turbogenerator Island - General Service System Facilities (mech) 

T.5.7 General Water Distribution System 
• 

T.5.7.1 Raw Water Treatment and Piping 
T.5.7.2 Fresh Water Production and Distribution 
T.5.7.3 Drink Water Production apd Distribution fj 
T.5.7.4 Deminerallzed Water Distribution (and make-up) É% 

{Deminerallzed Water Production see Balance of Plant) 
T.5.7.5 Superheated Water Production and Distribution © 
T.5.7.6 Hot Water Production and Distribution Q 
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T.5 Turbogenerator Island - General Service System Facilities (mech) 

T.5.8 Cranes and Lifting Equipment 

T.5.8.1 Turbine Hall Cranes © 
T.5.8.2 Other Cranes © 
T.5.8.3 Lifting Equipment O 
T.5.9 

• 

Miscellaneous Equipment 

T.5.9.1 Effluent Collection and Monitoring © 
T.5.9.2 Other Drainages © 
T.5.9.3 Sump Pumps, Hydrogen Syst., C02-Storage System, N2-Storage System o 
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T.6 Turbogenerator Island - Turbine Island - Structures and Site Facilities 

T.6.1 Site Improvements and Facilities O 
T.6.2 Turbine Building, Building Structure, Machine Foundations, incl. roofing, 

siding, finishing etc. 
© 

T.6.3 Building Services © 
T.6.4 Main Cooling Water Intake and Discharge Equipment, Structures Tubing etc. 

Limit of Supply +1 m outside Turbine Building 
up to © 



Table 5.2 con't 

B. Balance of Plant - Equipment, Buildings, Facilities 

B.l Mechanical Equipment incl. Erection 

B.2 Instrumentation and Control Equipment (included in others) 

B.3 Electrical Systems Equipment and Installation 
in 

B.4 Ventilation Systems (Included In others) • 
CO 
00 

B.5 General Service Systems and Facilities incl. Erection 
B.6 Buildings and Structures, Roads and Places 
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B.I Balance of Plant - Mechanical Equipment 1ncl. Erection 

-IM.l Main Water Cooling System (River Water: Pump Station, Piping etc.) ^^^k 

B.1.2 Secondary Cooling Water System (River Water: Pump Station, Piping, Waterscreen) ^T^Ê 

B.1.3 Demineralized Water Make-up System © 
B.1.4 Water Supply and Sewage Treatment System © 
B.1.5 Security System (Conventional) © 

B.2 Balance of Plant - Instrumentation and Control Equipment Included in B.l, B.3, B,4 B.6 systems Q 
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B.3 Balance of Plant - Electric. Equipment and Installation 

B.3.1 Emergency Diesel Generator System (incl. in R.3.3) 

B.3,2 380 kV Switchyard, with Busbars, Interbus Transformers, Protection System © 
B.3.3 380 kV Main Transformer © 
B.3.4 Auxiliary Power Supply (50 kV, with Transformers Switches etc.) for 

Main and Second. Cooling Water, Demln. Water Make-up, Water Supply and Sewage Plant 
© 

B.3.5 380 kV Interconnection Line to Grid (1 km) O 
B.3.6 Others (Lighting, Grounding, Site Telephone System, Public Addresse and Malnt. System, 

ITV-System, HF-Tel. System, Underground Duct Runs and Power Distribution System to 
Equipment with Cable Trays, Protection System) 

© 

B.3.7 Unlnterruptable Power Supply Systems © 
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B.4 Balance of Plant - Ventilation System Equipment Included 1n B.6 © 

B.5 Balance of Plant - General Service Systems and Facilities Equipment 

B.S.I Various Piping (underground) for Water, Heating* Diesel Fuel, Compr. Air etc. Q *" 

B.5.2 Compressed Air, Diesel Fuel Oil System, 011 Storage, Resin Storage etc. {J) 

B.5.3 Various Plant Equipment (F1re Fighting, Tool Machinery, Workshop Equipment etc.) fj% 
Warehouse Shelfs, Change Room Equipment, ) 
Various Equipment for Environmental Monitoring, ) 
Chemical and other Laboratories Equipment (general) ) 
Office Furniture and Equipment (common) ) 
Transportation and Lifting Equipment ) 
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B.6 Balance of Plant - Buildings and Structures 

B.6.1 Administration Building with Canteen 0 
B.6,2 Gate House with Safety Equipment (Main and Secondary Entrances) 0 
B.6.3 Non Active Workshop and Storage © 
B.6.4 Garages, Structure for Fire Brigade 0 
B.6.5 Structures for Cooling Water Systems 0 
B.6.6 Structures for Power Distribution, Switchyards, Main Transformers and Auxiliary 

Power Supply System etc* (Underground Tunnels etc.) 
0 

n.6.7 Structure for Water Supply and Sewage Treatment © 
B.6.8 Stack, common (complete) o 
8.6.9 Radwaste Storage Building (complete) © 
8.6.10 Railroad Connection (complete) o 
B.6.11 Others (Fencing, Site Preparations, Places, Roads etc.) o 
B.6.12 Dentin. Water make-up Systems Structures (1ncl. in Turbine Build.) o 
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6. DUTCH CONSTRUCTION SCOPE 

Under the concept of construction are generally understood all the activi

ties related to the assembly on site, on foundations and in buildings of 

all the equipment that constitutes a power plant. Subcategories of con

struction are civil engineering and works, erection, site supervision and 

project management. 

6.1 General Considerations 

Civil engineering plays a particular role in nuclear plants. In conven

tional plants, the role of civil engineering was to provide no more than a 

solid foundation and weather protection for the plant equipment and per

sonnel* In a nuclear power plant, civil engineering must in addition pro

tect the environment against the specific hazards originating inside the 

facility and also protect the facility against potentially severe external 

hazards, such as earthquakes, airplane crashes or various explosions. 

As such, civil engineering has become an essential extension of safety 

engineering in the broadest sense. 

Hence, the civil engineering contractor must satisfy a series of require

ments in order to qualify for the construction of a nuclear plant: 

a) to be accustomed to the latest methods for structural and dynamical 

analysis, 

b) to be experienced in the cooperation with suppliers of mechanical and 

electrical equipment, 

c) to be expert in the execution of projects of a similar magnitude with 

comparable constraints, 

d) to have a well-trained and sophisticated work force. 

Civil works for a nuclear plant are furthermore subject to stringent 

quality requirements: 
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Construction quality assurance has to be fully implemented for all 

aspects (concrete mix, rebars, etc.). A QA manual applying the general 

instructions established in standard documents (ANSI ASME-N-45-2, IAEA 

criteria, etc.) must .be prepared and further developed in the more 

detailed procedure manuals. 

Quality control - that is - the specific tasks to control and gather 

records on the quality of the materials and of the work performed, 

starts at the suppliers, watches over the transportation of sensitive 

materials, monitors the quality of soil and concrete in a site 

laboratory and checks the civil works. 

The activities falling under the heading "Erection" do not differ much 

from those for other large industrial facilities, except that some 

components are yery heavy (pressure vessel, turbine, generator, contain

ment dome, etc.)* and that some tasks must follow very demanding criteria 

(e.g. welding). Some aspects of erection are worth mentioning: 

Up-to-date reinforcing steel fabrication techniques must be used. A 

reinforcing steel shop should produce between 2'000 and 2'500 tonnes 

per month. The great variety of steel elements, embedded or not, 

requires much work of disassembling, machining of joints, welding, 

threading, etc. All this is carried out in a differentiated fabri

cation workshop. The thousands of tonnes result from the addition of 

various elements, many of them simple equipment anchorages. 

The handling of heavy loads constitutes another important aspect of 

construction, due to the very high density of materials, machines and 

workers on the small construction area. For the positioning of form-

work, reinforcement, embedded steel, tools and equipment, tower cranes 
are normally used, more and more numerous and with greater range and 

loading capacity. It is nowadays usual to see 15-20 tower cranes in 

the nuclear island area, sweeping each zone at least twice, and this 

besides the concreting jibs. Cranes for handling heavy pieces of 500 

to 1000 tonnes are basically meant for the assembling of heavy equip

ment and prefabricated elements of the steel containment liner, but 

they can also be used for assembling prefabricated reinforcement, for 

Instance in the reactor containment building. 
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Welding, as mentioned, is an activity requiring practically an immedi

ate control in order to verify the fulfillment of quality norms and 

avoid perturbations to the contruction schedule caused by subsequent 

repairs. 

Finally, construction management ensures the coordination of all con

struction activities, at the owner's headquarters (general engineering, 

project management by the owner himself or his architect-engineer) and at 

the site (field supervision). The most important activities are here: 

1. Construction management and supervision 

2. Planning and schedule control 

3. Site engineering/supervision 

4. Material and subcontract control 

5. Labor control and training 

6. Quality control and quality assurance 

7. Cost control 

A few points are worth mentioning: 

The plant operating personnel will participate as actively as possible 

in the activities prior to start-up, not only because of their contri

bution at this stage, but mainly to acquire a better plant knowledge 

before taking charge'of it. The most appropriate activities for this 

participation are those related to equipment maintenance and spare 

parts control. Carrying out the preoperational tests is an activity 

which requires the active participation of the operating personnel. 

This is the best stage to transfer the responsibility from the con

struction supervision organization to the plant's operation organi

zation. 

On-site engineering is gaining importance in the construction of 

nuclear plants due to the need to settle as rapidly as possible the 

problems encountered 1n the construction and the impact of deviations. 

It is thus important to have enough means at the site to develop 

detail engineering and solving the difficulties which appear during 

construction. This should be a real engineering organization which 
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supersedes the old concept of the site technical office, whose only 

purpose was to check documents and to act as an intermediate between 

engineering and construction. Site engineering includes more and more 

the use of computers which not only provide calculation capacity, but 

also an integrated management of design material control, and erection 

feasibility for the different components. 

•In conclusion, the contruction of a nuclear plant requires a solid organi

zation and good planning. Large companies, which have led the construction 

of major facilities such as power plants, refineries, factories or oil 

platforms, have to a large extent learnt the requirements imposed by all 

the above construction activities. Much of such an experience is trans

ferable to the construction of a nuclear power plant. 

6.2 The Dutch Construction Capability 

As already mentioned, Electrowatt has not carried out a detailed investi

gation of the Outch constuction industry since it can be taken for granted 

that practically all construction activities for a nuclear plant can be 

performed by local companies. This rather superficial assessment is yet 

fully justified on the basis of the observations collected in other count

ries (at a similar or lower stage of Industrialization than the Nether

lands) and on the basis of the general background of the Dutch companies 

mentioned in Table 6.1 which constitute a mere sample of potential parti

cipants in the Dutch nuclear programme. 

As to construction management in particular, it may be assumed that exper

tise could be drawn from existing organizations, such as utilities, 

engineering companies (e.g. Comprimo) and of course the Dutch civil 

contractors and erectors shown in Table 6.1. 

In spite of the high local participation possible in construction, it 

should be said that a small but essential know-how will have to be acqui

red from foreign constructors who have a recent experience 1n the con

struction of large nuclear plants. This foreign Input will be defined by 

the foreign vendor(s) in case of turnkey or two-island contract, or selec

ted by the Dutch contractor in case of a four-package contract. 
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6.3 The Impact of Plant Contracting 

Civil works plays a special role in the placing of contracts for nuclear 

plants. Under the turnkey or two-island modes, civil works are under the 

responsibility of the vendor(s) who then select their local partners. In 

the four-package mode, civil works (as independent package) are split from 

both the nuclear and turbogenerator islands and contracted directly by the 

utility owner. 

The present study does not formulate any recommendation about the plant 

contracting mode (an issue outside the mandate received from IREM). It is 

simply assumed * on the basis of the Dutch conditions - that any mode from 

turnkey to four-package could indeed be selected by the utility owner 

without jeopardizing his objectives for a fully warranted plant producing 

cheap and reliable electricity. 

The following comments may then be formulated as to civil works: 

Turnkey 

The foreign vendor evaluates and selects a local partner. As noted in 

Chapter 9, the vendors should be asked to show in their tenders the 

volume of subcontracted civil works in order to allow comparisons and 

provide leverage for pushing the local scope to a higher level. 

Two island 

The vendors for the two islands will also select their own civil con

tractor. During the final negotiations with the preferred pair of 

vendors, a common civil work contractor (or then a consortium) will 

have to be selected by the two vendors to achieve a single construc

tion organization and to avoid interfaces in civil works. A construc

tion consortium of local companies has the advantage of allowing 

access to nuclear experience for more than one company, and of provi

ding more future competition for the utility owner. 



6 - 6 

- Four packages 

In this case, the utility owner should first reach final negotiations 

with the two main vendors (nuclear package and turbogenerator package, 

without civil), and only subsequently request bids from Dutch con

structors on the basis of the selected reactor and turbogenerator 

technology. Such a procedure prolongs the pre-construction phase, but 

provides an excellent means to control the cost of civil works, a cost 

element to which vendors sometimes add too many contingencies. 

The impact of plant contracting on erection is much less, since erection 

must be handled on a case-by-case basis by the foreign vendors. However, 

here also, the yolume of erection services must be made a negotiation 

issue with the vendors to ensure the highest possible local scope. 

As to construction management, it is obvious that it depends strongly on 

the contracting mode, with a greater coordination function at the utility 

owner for modes other than turnkey. 
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TABLE 6.1 

Short List of Potential Civil Contractors and Erectors 

Civil Engineers and Contractors: 

H.B.G. Rijswijk 

Kon. Volker - Stevin, Rotterdam 

Bal1ast-Nedam Groep, Amstelveen 

Bredere Bouwbedrijf Nederland, Utrecht 

B.A.N. Holding, Zeist 

Verenigde N.B.N. Bedrijvers,'Gravenhage 

Erection of Components/Systems: 

Hollandse Constructie Groep (HCG), Leiden 

SICON (RSVM), Vlissingen 

Vermeerf Hoofddorp 

Verolme Ijsselmonde, Ijsselmonde 

Wescon, Utrecht 

Grootin, Zwijndrecht 

Erection of Piping: 

Fabricom. Krimpen a/d Ijssel 

Hollandse Constructie Groep (HCG), Leiden 

Nacap Pipeline Contractors, Delft 

SICON (RSVM), Vlissingen 

Vermeer, Hoofddorp 

Verolme Ijsselmonde, Ijsselmonde 

Wescon, Utrecht 
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Table 6.1 con't 

Installation of Electrical and Instrumentation Equipment: 

E.T.B. Electron, Breda 

G.T.I., Amsterdam 

Hartmann & Braim, Pijnacker 

Hoop, de Rotterdam 

Holee, Hengelo 

Manotherm, Rotterdam-Botlek 

Nolte, Eindhoven 

R.E.M, v/h Croon & Co., Rotterdam 

Rietschoten & Kouwens, van Rotterdam 

Sunvic, Rotterdam 

Verolme Electra, Maassluis 

Westinghouse, Zoetermeer 

Transport of heavy Equipment: 

Mammoet Transport, Amsterdam 
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7. DUTCH ENGINEERING SCOPE 

In comparison with manufacturing and construction, overall engineering 

represents a modest fraction of the total plant costs. However, since 

engineering is the binding element between utility owner and the 

suppliers, and between the different packages making up the plant, it is a 

focus of know-how accumulation in any nuclear programme, a know-how which 

is of great use to both industry and utilities at any stage of such a 

programme. Hence, overall engineering deserves a brief chapter in the 

present document. 

7.1 Overall Engineering and Layout 

Overall engineering deals with the assembly of all systems to form a total 

nuclear power plant. Even though the boundary between them is not*always 

sharp, overall engineering is distinct from system/component engineering 

which refers to the design of specific parts of the plant. The latter is 

always in the hands of the main vendors of nuclear steam supply system and 

turbogenerator groups, or in those of the component suppliers (see Section 

5.1). Overall engineering, depending on the contracting mode, may then be 

under the responsibility of different partners: 

Turnkey: the plant vendor 

Three-package (i.e. 2-islands): mostly by the two plant vendors, in

cluding interface; some by the utility owner's engi

neering staff (plant layout) 

Four-package: mosf.y by the two plant vendors and the civil engi

neering contractor; some by the owner's staff. 

Split package and multicontract: either by the owner's engineering 

staff or by an architect-engineer acting on behalf of 

the owner. 

Whatever the contracting mode,-whoever the executing party, there is in 

overall engineering a total of about 20'000 to 25'000 man-months (or about 

200 to 25C engineers over a period of 8 years). 
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Typical tasks performed under overall engineering deal with: 

Criteria document 

Specifications 

Plant layout 

Civil engineering 

System descriptions 

Process and instrumentation 

di agrams 

Schematic diagrams 

Wiring diagrams 

General arrangements 

Composite drawings 

Isometric drawings 

Stress analysis 

Design of support 

Project procedures 

Purchasing, expediting 

Quality assurance 

Supplier surveillance 

Licensing 

Project management 

Financial 

Contract administration 

Computer services 

Planning, scheduling 

Cost estimating 

Site Engineering 

A$-built drawings 

Interface engineering 

7.2 Owner's Share In overall Engineering 

For reasons noted elsewhere - essentially, the risks for the utility owner 

due to the lack of clear cut responsibilities and warranties associated 

with the multicontract or split package modes (i.e. more than 4 packages) 

- the present study assumes that in the Netherlands the utility owner 

could adopt the "turnkey", "two-islands" or "4-package" contracting mode 

without undue risks and delays. In such a range, the bulk of the overall 

engineering remains with the vendors. 

What is then the volume of engineering services that the utility owner 

must gather from his own staff and/or from outside engineering companies? 
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The following figures provide a tentative answer: 

Normal turnkey Four packages 

(man-month) (man-month) 

Preconstruction 800 1200 

Construction 2000 4300 

Total 2800 5500 

These figures convert to an average engineering staff of 30 people for 

turnkey and 50-80 for the 4-package mode. 

It should be stressed that the 4-package approach does not entail large 

risks and a large engineering volume of several hundred engineers, because 

the responsibility of performance and the corresponding warranties remain 

with the main vendors. The nuclear package vendor guarantees the steam 

conditions at the interface with the turbogenerator vendor who in turn 

guarantees the thermal efficiency and electrical output for a stated 

reactor output. With the responsibility and the warranties go the engi

neering and the supervision associated with each of the "turnkey" pack

ages. The situation changes rapidly beyond 4 packages (e.g. a split-pack

age mode with, in addition, mechanical and electrical out on their own), 

because engineering takes here a new and much broader dimension since 

simple plant parameters such as steam and electrical output cannot as 

easily be the object of performance warranties. 

The 3-package approach (2-islands) would fall somewhere between the two 

cases shown above. 

As to the engineering and monitoring of the interfaces between packages, 

it is customary to subcontract a significant fraction to one of the 

vendors (normally, the nuclear vendor in a two-island contract), whereas 

the balance can be handled by the owner and his architect engineer. 
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7.3 The Dutch Engineering Capacity 

The manpower level for overall design and engineering required at the 

owner for the construction of a nuclear plant depends y^ry much on the 

contracting mode adopted by the owner to buy his plant. 

As noted in Section 7.2, any mode from turnkey to 4-packages would require 

less than 100 engineers of various disciplines with nuclear power experi

ence. Its is only for more packages and for multicontracting that large 

engineering staff with hundreds of people become necessary. 

The information available shows that in the Netherlands a nuclear engi

neering staff of up to 100 people can easily be assembled from the resour

ces available in the utilities and at organizations like NUCON and KEMA. 

Complemented with the support of foreign engineering companies, the over

all engineering could thus be essentially carried out in the Netherlands 

by Dutch organizations with an optimum accumulation of experience. 
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8. SHORT PROFILE OF SOME DUTCH COMPANIES 

As noted in Section 5.3, Eltctrowatt's assessment of the Dutch industrial 

capability started with a global analysis in various fields of relevance 

for the construction of nuclear power plants. However, because of prior 

involvements in the nuclear and power business or in other large industri

al undertakings, a particular group of companies played right away a spe

cial role in the present assessment, namely: 

1. Royal Schelde 5. Holec 

2. Rotterdam Dry Dock 6. VMF-Stork 

3. Stork Boilers 7. Grootint 

4. HCG 8. Philips 

These companies deserved a special attention and it was necessary to as

certain more closely their potential role in the forthcoming Dutch nuclear 

programme. Visits were paid to their offices and facilities, and an exten

sive documentation was analyzed. 

The review of these companies followed a well-defined pattern focused on a 

list of evaluation criteria chosen specially for the purpose at hand. 

A total of 10 criteria have been retained: 

a) size of the company - shall be in adequate proportion with potential 

orders for nuclear components or services; 

b) prospects of long term stability - needed to complete such orders and 

later to provide spares and services; 

c) project management experience - gained in projects of comparable size, 

complexity, quality and safety requirements, schedule, etc.; 

d) availability of a Quality Assurance (QA) system; 

e) familiarity with international codes and standards; 
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f) company interest to obtain orders for equipment or services for the 

Dutch nuclear programme; 

g) availability of the specific design know-how; 

h) availability of the specific manufacturing know-how, equipment, space, 

capacity; 

i) availability of the required examination, testing and inspection know-

how, equipment, capacity; 

j) availability of specific certifications - like N-Stamp or its local 

substitute. 

An eleventh criterion - price competitiveness - has been subsequently 

considered on a yery general level since it was not possible in the frame 

of the present study to base any conclusion on suitable quantitative eva

luations (market prices, investment requirements, depreciation policies, 

type and number of Dutch nuclear plants, etc.). 

To each of the aforementioned criterion is devoted a section of the cur

rent chapter which summarizes the information gathered and the conclusions 

of Electrowatt. 

« 



Abbreviations used in the text 

A.C. 

AD-Merkblatter 

AFNOR 

ANSI 

API 

AQUAP 

ASME 

ASME Code 

ASME A-Stamp 

ASME N-Stamp 

ASME PP-Stamp 

ASME S-Stamp 

ASME U-Stamp 

ASME V-Stamp 

alternating current 

Greman rules for pressure vessels, edited by "Arbeits-

gemei nschaft Druckblatter" 

Association Franchise de Normalisation. Also a stan

dard issued by the same organization 

American National Standard Institute. Also a standard 

issued by the same organization 

American Petroleum Institute 

Allied Quality Assurance Publications (NATO) 

American Society of Mechanical Engineers 

Boiler and Pressure Vessel Code, an American National 

Standard issued by ASME 

Symbol signifying that the power boiler assembly con

forms to the applicable rules of the ASME code. An 

authorization issued to a manufacturer by ASME to 

apply the A-Stamp 

Symbol signifying that nuclear equipment conforms to 

the applicable rules of the ASME Code. An authoriza

tion issued to a manufacturer by ASME to apply the 

N-Stamp 

Symbol signifying that the pressure piping conforms to 

the applicable rules of the ASME Code. An authoriza

tion issued to a manufacturer by ASME to apply the 

PP-Stamp 

Symbol signifying that the power boiler conforms to 

the applicable rules of the ASME Code. An authoriza

tion issued to a manufacturer by ASME to apply the 

S-Stamp 

Symbol signifying that the pressure vessel conforms to 

the applicable rules of the ASME Code. An authoriza

tion issed to a manufacturer by ASME to apply the 

U-Stamp 

Symbol signifying that the valve conforms to the 

applicable rules of the ASME Code. An authorization 

issued to a manufacturer by ASME to apply the V-Stamp 
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American Society for Testing and Materials 

American Welding Society 

British Standard 

computer aided design 

computer aided design and manufacturing 

direct current 

Deutsches Institut für Normung, also a standard issued 

by the same organization 

Electricitë de France 

International Atomic Energy Agency, Vienna 

International Electrotechnical Commission 

International Standard Organization also a standard 

issued by the same organization 

Keuring Elektrische Materialen - Dutch organization 

for testing of electrical material 

Kraftwerk Union AG 

Lloyds Register of Shipping, also a specification 

issued by the same organization 

U.S. Military Specification 

North Atlantic Treaty organization 

Non-destructive examination 

Nederlands Normalisatie Institut, also a standard 

issued by the same organization 

nuclear power station 

Norske Standard - Norwegian Standard 

pressurized water reactor 

quality assurance 

Röntgen Technische Dienst bv 

Sociétê Générale de Surveillance 

Standardization Agreement (NATO partners) 

Technische Regeln für Dampfkesse1: German technical 

rules for steam boilers 

United Kingdom Atomic Energy Authority 

Verband Deutscher Elektrotechniker 

Det Norske Veritas 
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8.1. ROYAL SCHELDE, VLISSIN6EN 

8.1.1 Brief Description 

ROYAL SCHELDE is a large company employing about 3500 persons in six manu

facturing divisions and three subsidiaries. It exists since the last cen

tury. 

The company offers a wide variety of products and services, many of them 

of the "high technology" type: 

Shipbuilding Division: Navy frigates 

Ship Repair Division: Repair of all kinds of ships 

Aluminium Products Division: Curtain walls for buildings 

Marine Engineering Division: Marine diesel engines, 

Propulsion gearings 

Process and Nuclear Division: Various nuclear equipment as noted 

hereunder. 

Boiler Division: 

a) Utility boilers (CE license, Sulzer license), (controlled circulation 

and once through boilers), up to 1900 tonnes of superheated steam per 

hour fired on pulverized coal, oil, natural gas and blast furnace 

gas. 

b) Industrial boilers (CE license), fired on oil, natural gas and waste 

fuels of the following types: 

- Shop-assembled VP boilers, from 20 up to 230 tonnes of superheated 

steam per hour. 

- Larger medium pressure boilers of the VU 60 type, from 45 up to 

360 tonnes per hour, which can be field erected, partly field 

erected or completely shop-assembled. 

- High pressure modular unit boiler, from 45 up to 360 tonnes per 

hour, tangentially fired. 

c) Coal fired industrial boiler (CE license) of the HU 20 type fired on 

pulverized coal or lignite. This boiler is completely shop-assembled. 
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d) Marine boilers (CE license) 

e) Town heating hot water boilers 

f) Fluidized bed boilers 

g) High temperature boilers for special purposes 

h) Coal pulverizers 

i) Stacks, ducting, dampers, expansion bellows and shut-off plates 

j) Maintenance and service. 

8.1.2 Nuclear Experience 

ROYAL SCHELDE Process and Nuclear Division is a leading manufacturer of 

very complicated nuclear equipment, such as: 

sodium heat exchangers, coiled steam generators and emergency coolers 

for fast breeder reactors; 

cascade units for uranium enrichment facilities; 

zircaloy fuel channels for the Dodewaard nuclear power plant; 

condenser for the Borssele nuclear power plant; 

coiled and straight tube steam generators 

reactor vessel (high flux test reactor, Petten) 

In most instances,-manufacture of this equipment has included the design, 

the engineering, the stress analysis, and in most cases, the supporting 

activities in research and development. 



8 - 7 

A key asset of the ROYAL SCHELDE nuclear experience lies in its very refi

ned welding technology, based on its own know-how and combined with a 

first class expertise in the processing of special materials. 

There has been no interruption in nuclear manufacturing at ROYAL SCHELDE 

over the last years. As a matter of fact, nuclear equipment was being 

manufactured during the visit of the.Electrowatt team. 

8.1.3 ROYAL SCHELDE Scope of Supply - Self-evaluation 

ROYAL SCHELDE considers itself a potential manufacturer of the following 

hardware or supplier of the following services for the Dutch Nuclear Pro

gramme: 

1. Reactor internals: core grid, control rod guide tubes 

2. Steam generators: complete shell and tubing in cooperation with RDM 

3. Pressurizers 

4. Primary piping 

5. Secondary piping 

6. Various complete water systems: emergency cooling, core spray, etc. 

7. Feedwater preheaters 

8. Feedwater piping 

9. Fuel storage racks 

10. Containment access hatches 

11. Storage pool lining 

12. Condensers 

13. Ventilation systems 

14. Fuel elements grids and channels 

15. Large storage tanks 

16. Design engineering of whole systems 

17. Project management of whole systems 

18. Auxiliary primary systems (water treatment, boron injection, etc.) 

19. Wet sipping apparatus 
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This hardware will be manufactured and the services provided by the Pro

cess and Nuclear Equipment Division and the Boiler Division. Some 

machining may be internally subcontracted to the Marine Engineering 

Division. 

In order to get ready for the manufacture of this hardware, ROYAL SCHELDE 

believes that no adaptation (investment, manpower) is needed in the Pro

cess and Nuclear Equipment Division except for getting some additional 

manufacturing know-how. The Boiler Division reportedly needs adaptation in 

manufacturing know-how and in quality assurance. 

8.1.4 ROYAL SCHELDE and the Qualification Criteria 

The analysis of the information obtained during the visit on site and from 

documents received leads to the following evaluation: 

Company Size 

ROYAL SCHELDE is no doubt large enough. 

Prospect of Stability 

Though some divisions and subsidiaries are not operating at full capacity, 

most of the company is doing well and as a whole is profitable. In busi

ness for about 100 years, ROYAL SCHELDE has a good chance of seeing 

through the construction and operation of the next series of Dutch nuclear 

plants. 

Project Management Experience 

Extensive project management experience is available from the nuclear pro

jects and even more so from the non-nuclear projects of comparable com

plexity, size and quality requirements. 
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Quality Assurance 

A separate QA manual and QA manager exist in the Boiler Division and in 

the Process and Nuclear Division. These two divisions handle the bulk of 

the work on nuclear hardware. 

Due to the long experience of ROYAL SCHELDE with the manufacture of pro

ducts under a QA system, the personel has obviously become "QA minded" and 

is therefore capable of handling major nuclear jobs. 

Once the QA requirements for the Dutch nuclear programme will have been 

defined by the Dutch Authorities, the QA manuals will have to be revised 

to establish an explicit compliance with these requirements. Furthermore, 

the work which will be done by the Marine Engineering Division (e.g. some 

machining) will have to be integrated in the QA system of the Boiler and 

Process and Nuclear Equipment Divisions. 

Familiarity with International Codes and Standards 

ROYAL SCHELDE is thoroughly familiar with most international or national 

Codes and Standards, including ASME, DIN, AD-Merkblatter, AFNOR, etc. 

Interest in Orders for Nuclear Hardware and Services 

ROYAL SCHELDE is seriously interested in the nuclear business. It needs 

this type of work to capitalize or. the accumulated know-how. «he 1984 

Annual Report anticipates a ROYAL SCHELDE participation in the Dutch 

nuclear programme. 

Design Know-How 

"State of the art" design methods and equipment, e.g. CAD is available and 

in expansion. The design know-how required by certain nuclear components 

(e.g. steam generators, pressurizers) will have to be acquired or comple

ted. 
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Manufacturing Know-How and Facilities 

The extensive experience of ROYAL SCHELDE has been acquired in the manu

facture of "exotic" nuclear hardware for a sodium breeder reactor. ROYAL 

SCHELDE may therefore need to obtain the specific manufacturing know-how 

necessary for the equipment ov pressurized water reactors. 

Royal Schelde can manufacture with their present facilities the internals 

of the reactor vessel and of the steam generators. The assembly of the 

tube bundle of the steam generators is also possible since the necessary 

equipment and crane capacity are available. However, the assembly of the 

whole steam generator (400 tonnes) would be constrained by the maximum 

available lifting capacity which is now lower. 

For more common hardware the equipment is available. 

Testing and Examination Know-How and Facilities 

The testing and examination know-how, personnel, equipment and documenta

tion are certainly available for u ipone.its with small and medium wall 

thickness. However, it was not yet clear how ROYAL SCHELDE plans to x-ray 

the heavy wall thickness of large nuclear components. 

Certification 

ROYAL SCHELDE has been granted an impressTve collection of ASME stamps: 

A(Power Boiler Assemblies), PP(Pressure Piping), S(Power Boilers), 

d(Pressure Vessels). ROYAL SCHELDE should be able to obtain within a 

reasonable time any certificate that might be required by the Safety 

Authority for the manufacture of nuclear components. 

Price Competitiveness 

The price level of the ROYAL SCHELDE hardware and services for the Dutch 

Nuclear Programme which are comparable to its standard products and ser

vices are expected to be competitive. 
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The price competitiveness of t'e special components, which considerably 

differ from the ROYAL SCHELDE normal production, like steam generators, 

pressurizers, core grids require a special assessment by ROYAL SCHELDE. 

8.1.5 Conclusions regarding ROYAL SCHELDE 

Electrowatt considers that ROYAL SCHELDE is technically quplified to manu

facture the hardware and to provide the services they want to supply with 

very little or no adaptation of their facilities, except the manufacture 

of the steam generators, pressurizer and seme reactor internals which may 

require additional investments or know-how transfer. A detailed review of 

the complete list of equipment for a nuclear power plant would reveal more 

potential items of supply than those in the list explicitely mentioned by 

ROYAL SCHELDE. 
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8.2 RDM ROTTERDAM 

8.2.1 Brief Description 

RDM is a large company with about 1600 employees in 4 manufacturing divi 

sions: 

Naval Division: 

General Engineering Division: 

Steam Turbine Division: 

Heavy Equipment Division: 

Submari nes 

Heavy hydraulic components, 

excavators, steam turbines, tanks, 

howitzers, etc. 

Condensers, feedwater heaters, piping, 

stationary parts of turbines, etc. 

Engineering contractor for turbine 

island. 

Heavy components for nuclear steam 

supply systems, chemical, petrochemi

cal and natural gas plants, and tank 

turrets. 

8.2.2 Nuclear Experience 

RDM belongs to the world leaders in the design and manufacture of nuclear 

pressure vessels (27 built), reactor internals {14 reactors) and other 

heavy nuclear equipment. The manufacture of some of the reactor pressure 

vessels was performed on site. The last reactor pressure vessels were 

built by RDM for two 1300 MW PWR of KWU design which were delivered in 

1981. Some of the RDM reactor pressure vessels were built according to the 

ASME "N-Stamp". 

The most recent nuclear equipment - the component replacement machine for 

the NPS Kal kar - was delivered and installed on site in September 1985. 
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8.2.3 RDM Scope of Supply - Self-evaluation 

RDM considers itself a potential supplier of the following hardware for 

the Dutch Nuclear Programme: 

Nuclear Island:-

1. Reactor pressure vessel 

2. Steam generators 

3. Pressurizers 

4. Control rod drives 

5. Reactor internals 

6. Control rod drive housing 

7. Fuel storage racks (RDM's own design) 

8. Primary piping 

Turbine Island: 

1. Turbine (stationary part and integral piping systems) 

2. Condensate and feedwater train piping systems 

3. Heeters 

The RDM scope for the nuclear and turbine islands should be reviewed 

against'a comprehensive list of hardware and services for large nuclear 

plants. This review is expected to result in the addition to the above RDM 

scope of a number of additional hardware items, e.g. heavy tanks, piping 

other than primary and also some packages of services, like erection. 

8.2.4 RDM and the Qualification Criteria 

An analysis of the Information contained 1n the checklist completed by RDM 

and in the RDM documentation, as well as the information obtained by 

. Electrowatt during the visit of RDM facilities, gives the following 

picture: 
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Company Size 

RDM is obviously large enough, with a solid basis. 

Prospect of Long-Tern Stability 

ROM, like most companies of the heavy industry, has suffered from the low 

demand for heavy equipment, especially in the nuclear market, experiencing 

years of modest or no profit. But since the restructuring in 1983, the 

company shows a good development. 

Project Management Experience 

Extensive project management experience has been gained on many nuclear 

projects and also on projects of comparable complexity, size, quality 

requirements, e.g. submarines. 

Quality Assurance 

A separate QA manual and QA manager exist in each of the Naval, Heavy 

Equipment and General Engineering Divisions. They meet the NATO QA 

requirements specified in the STANAG-4108, AQUAP 1/edit. 2. 

Moreover, the very long RDM experience with the manufacture of products 

under a QA system has made the RDM personnel very conscious of QA require

ments. 

All that seems to be necessary is to adapt some QA manuals to establish a 

formal, explicit compliance with the applicable specific nuclear "Codes 

and Standards", once these have been determined by the Dutch Authority. 

For ROM this should be a simple, editorial job. 

Familiarity with International Codes and Standards 

RDM is thoroughly familiar with a variety of international Codes and 

Standards, such as the ASME Code (including Section III), German TRD/AD 

Rules, etc. 
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Interest in Orders for Nuclear Hardware and Services 

RDM is very interested in the nuclear business, especially in heavy 

equipment. ROM has established a project manager to coordinate the full 

reactivation of their potential to manufacture nuclear hardware and to 

provide nuclear services for the Dutch Nuclear Programme. 

Design Know-How 

Although not investigated in detail, the evidence from the RDM references 

shows that the design know-how is available and strong in the company as a 

whole and suitable for many nuclear jobs. RDM may have to check whether in 

view of the personnel changes since 1981 all the aspects of the design 

work for the hardware of RDM interest can still be covered. 

Manufacturing Know-How and Facilities 

The necessary know-how is in house for the manufacturing of the reactor 

vessel pressurizers and simpler hardware. The same applies to the shell 

part of the steam generators. A know-how transfer would be necessary if 

RDM wants to start the manufacture of the steam generators or restart the 

manufacture of reactor internals. 

RDM has investigated the possibility of manufacturing the steam generators 

very thoroughly, and has come to the conclusion that steam generators can 

be manufactured in the Netherlands, if a know-how transfer from experi

enced and well-known foreign designers/manufacturers of steam generators 

can be realized. 

In all evidence, the manufacturing facilities are well equipped for hand

ling many types of nuclear equipment, since they contain all the machi

ning, welding, heat treatment, measuring and lifting equipment (which was 

used for the last big nuclear orders). This equipment seems to be in work

ing condition and allows *he conclusion that no major heavy Investment 

would be required to again go nuclear in a big way, except possibly for 

some difficult reactor internals. 
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Testing and Exanrination Know-How 

Enough key specialists involved in the testing and examination of the 

previous reactor vessels and pressurizers are still with RDM and their 

skills have been used in non-nuclear fields as well. 

It should also be noted that in the Netherlands excellent testing and 

examination services are available on a subcontract basis, e.g. from RTD. 

Most of the equipment needed for the testing and examination in the manu

facturing of the reactor vessels and similar heavy components are avai

lable - including the linear accelerator for the -X-ray examination of 

heavy wall components. 

Certification 

It is at the present time not clear what kind of certification - it any -

will be required by the Dutch Safety Authority. At any rate, even if the 

N-Stamp is required, RDM could be certified in a short period of time. 

Price Competitiveness 

The price level of RDM products has been successfully tested in the real 

market for vessels and other* equipment. Given a sufficient number of 

orders in the Netherlands and possibly elsewhere, even new nuclear 

products could be competitive. 

8.2.5 Conclusions regarding RDM 

The RDM scope of supply could probably be expanded beyond that shown in 

section 8.2.3. 

RDM is technically qualified to manufacture the hardware, of which 1t 

considers itself a potential supplier The question of the steam gene

rators should nevertheless be evaluated very carefully: this is a )/ery 
sensitive part of a PWR NPS requiring experience and a clear and unique 

responsibility in manufacturing. 
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8.3 STORK BOILERS, HENGELO 

8.3.1 Brief Description 

STORK BOILER is a medium to large company with about 1000 employees. For 

more than a century it has been designing, manufacturing and installing 

components and systems for energy conversion in which steam plays a vital 

part. 

Typical products and services: 

Water-tube boilers for power stations and industrial applications 

Combustion equipment 

Condensing and preheating systems for turbine plants, including con

densers, deaerators and preheaters 

Piping systems for conventional and nuclear power stations for steam, 

feed-water and condensate 

Instrumentation and control for powe. stations 

Special components for fast breeder nuclear power stations (see 8.3.2) 

Design, supply, on-site assembly, commissioning of whole systems and 

turn-key plants. 

8.3.2 Nuclear Experience 

STORK BOILERS supplied the primary coolant piping for the nuclear plant 

Atucha (Argentina) and the steam and reheat piping for Borssele (Nether

lands), Doel and Tihange (Belgium), the last two in 1981. 

Some more challenging examples worth mentioning are the sodium steam 

generator and the sodium pumps for the primary and secondary systems of 
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Kalkar in 1984. STORK BOILERS recently provided some services for the 

conventional part of the Borssele nuclear plant. 

Thus, there has been no pause in the STORK BOILERS' nuclear work in the 

recent years. 

8.3.3 STORK BOILERS Scope of Supply - Self-evaluation 

STORK BOILERS considers itself a potential supplier of the follwoing 

hardware and services for the Dutch Nuclear Programme: 

Nuclear Island: 

1. Primary coolant piping 

2. Pressurizers 

3. Accumulator tanks 

4. Pressurizer relief tanks 

5. Reactor containment spray heat exchangers 

6. Regenerative and non-regenerative heat exchangers 

7. Auxiliary coolant coolers 

8. Liquid waste evaporators 

9. Main steam and feedwater lines and valves in reactor containment 

10. Parts (tube bundle) of steam generators 

11. Tanks 

12. Volume control, boric acid auxiliary system 

13. Coolant surge and storage primary drains head tank 

Turbine Island: 

1. Condensers 

2. Feedwater tank/deaerator installation 

3. Heat exchangers 

4. Water separators/reheaters 

5. Feedwater heaters No. 1, 2, 3, 4 and coolers 

6. " " No. 5, 6 and coolers 

7. Crossover piping of the turbine 
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8. Welding constructions, low pressure turbine casing 

9. Piping: main steam and feedwater lines and valves and bypass lines and 

systems in the turbine building 

10. Bled steam piping: turbine to heaters 

11. Main condensate piping system 

12. Circulating water intake and discharge pipes 

The above hardware and services can be provided, according to STORK 

BOILERS, with their present organization, know-how, personnel, equipment, 

etc. No significant investments are necessary. 

8.3.4 STORK BOILERS and the Qualification Criteria 

Company Size 

STORK BOILERS is sufficiently large for the scope of supply that has been 

targeted. 

Prospect of Stability 

The company has made losses in the past. However, since 1984 it shows 

again a profit and the work load in 1984 • according to the Annual Report 

- exceeded the capacity. For the coming years STORK BOILERS seems to be in 

a reasonably stable position. Obtaining additional work for the Dutch 

Nuclear Programme will further improve its stability. 

Project Management Experience 

Extensive experience is available from identical or similar projects as 

those for which STORK BOILERS considers itself a potential supplier. 

A very useful tool for project managment at STORK BOILERS are their 

"Supplementary Project Instructions" which constitute a scenario or 

guidelines for handling large projects. 
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Quality Assurance 

A rather complete QA manual exists, but its structure and terminology 

differ somewhat from those used in most of the documents governing the QA 

in nuclear manufacture, e.g. ANSI 45.2, IAEA Safety Code of Practice, ISO 

6215. An in-depth review would thus be necessary to conclude whether the 

manual meets all criteria. Some criteria, e.g. QA records, operating 

status, identification, may not be fully satisfied in the present version 

of the QA manual. 

Anyhow, once the QA requirements for the Dutch Nuclear Programme are 

known, the manual will have to be revised to establish an explicit com

pliance with them. At such time, any missing aspect could be included. 

This revision and its consequences should not, however, constitute a 

noteworthy problem for a company like STORK BOILERS which has lived under 

a QA system for years. 

Familiarity with International Codes and Standards 

STORK BOILERS is familiar with most international and national foreign 

codes and standards. 

Interest in Orders for Nuclear Hardware and Services 

STORK BOILERS intends to make a substantial contribution to the Dutch 

Nuclear Programme. The company needs this type of work to keep the 

utilization of the capacity at the present level and also to maintain the 

special expertise - e.g. very sophisticated welding techniques - gained in 

past nuclear work. The 1984 Annual Report is very explicit in this 

respect. . • 

Design Know-How 

The large design potential of STORK BOILERS could certainly cover the 

component engineering that goes with the supply of much nuclear hardware, 

if entrusted to do this work by the main suppHe*. Nevertheless, design 
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know-how may have to be acquired from third parties for more difficult 

components. 

Manufacturing Capability 

For most of the hardware and services of interest to STORK BOILERS, there 

is a comparable recent experience in the STORK BOILERS reference list. The 

manufacturing know-how is obviously available, except possibly fe- major 

components such as the steam generators (if STORK BOILERS would indeed 

decide to engage in this kind of manufacture). In view of the fact that 

the steam generator is a critical component of the PWR and that its suc

cessful fabrication requires experience, it may be less than optimum to 

have parts made by several companies. As to the pressur4zer, the required 

lifting and heat treatment capability would require verification. 

Testing and Examination Know-How 

This know-how is available for the hardware of which STORK BOILERS 

considers itself a potential supplier. 

Certification 

The granting of the ASME S and U Stamps is in process. In view of the 

possibilities to expand in the U.S. market, seeking the V stamp is under 

consideration. The certification by Lloyd concerning STORK BOILERS com

pliance with BS 5750 (Quality Assurance) is expected in February 1986. 

With the available and expected certifications, STORK BOILERS should be in 

a position to comply within reasonable time with the certification requi

rements of the Dutch Nuclear Authority after they become known. 

Price Competitiveness 

STORK Boilers should be competitive for all its standard products and 

those directly derived from its power plant and nuclear experience. 
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8.3.5 Conclusions regarding STORK BOILERS 

On the basis of the visit at the facilities and the information consulted, 

Electrowatt believes that STORK BOILERS can handle a broad scope of sup

plies for. the Dutch unclear programme, probably even broader than des

cribed in Section 8.3.3. The company is technically qualified to make much 

hardware for nuclear plants and to provide all the services for which it 

considers itself a potential supplier without any noteworthy investments. 
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8.4 HC6, LEIDEN 

8.4.1 Brief Description 

Hoi andse Constructie Groep (KCG) is a large company employing about 1700 

persons in 5 divisions, 8 subsidiaries, 18 branches spread all over the 

Netherlands. It is one of the 18 operating companies comprising the HBG 

group. 

HBG is a mammouth organization with about 17'000 employees. It encompasses 

perhaps all imaginable activities in the field of construction in the 

broadest sense of the word. 

HCG's scope covers a very wide range of products and services in the field 
of .steel construction. The following list of examples is therefore far 

from being complete: 

Steel Construction and Off-Shore Division: 

Steel structures for buildings and industrial plants 

Bridges 

Storage tanks 

Off-shore modules 

Boilers and Process Equipment Division: 

Several types of large steam and water boilers 

Pressure vessels 

Heat exchangers 

Rotary drums 

Plant Construction Division: 

Prefabrication of piping 

Field erection of boilers, complete power stations and chemical plants 

Maintenance services in power stations and chemical plants 

Coating Services Division: 

- Grit blasting 

Coating of all types 
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International Contracting Division: 

Contracting in the field of steel structures and site erection of 

power and chemical plants 

Subsidiary Elascon BV: 

Prefabricated factories, warehouses, sports halls 

Wall and floor cladding 

Subsidiary Asselbergs and Nachenius BV: 

Air conditioning, ventilation 

For the above products and services, HCG provides the full scope of acti

vities: design, engineering, project management, purchasing, fabrication, 

erection, coating, outfitting, commissioning, etc. 

8.4.2 Nuclear Experience 

HC6 has delivered among others Zl tanks and 4 filters for the Borssele 

nuclear plant, 24 flood tanks for the Biblis, Grafenrheinfeld, Grohnde 

plants in Germany, and 16 flood tanks for the Busher plant in Iran. 

Some special equipment was delivered and installed for experimental 

reactors in Holland and Italy. 

Compared to the huge volume of equipment and services in other fields, the 

portion of nuclear equipment and services provided by HCG is not very 
large. Despite this, the extent and quality of the KCG nuclear expertise 

is very substantial. 

8.4.3 HCG Scope of Supply - Self-evaluation 

HCG consideres "'tself a potential supplier of the following services and 

hardware, whereby the services seem to prevail: 
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1. Installation of equipment in the Nuclear Island: the reactor building, 

the primary and secondary containment, the reactor auxiliary building, 

etc. 

2. Prefabrication and installation of piping in the Nuclear Island -

except for the primary reactor piping, but including installation and 

fabrication of supports. 

2. Production and installation of steam, condensate and feed water sys

tems, cooling systems and utilities. 

4. Fabrication and installation of the fuel pool cladding and the clad

ding of other bassins. 

5. Fabrication of equipment for the primary auxiliary systems, heat ex

changers, storage tanks, accumulators, drain tanks, feed water tanks, 

moisture separators. 

6. Steel structures, stairs, platforms, cladding - fabrication and in

stallation. 

7. Fabrication and installation of fans, silencers and whole ventilation 

systems. 

Due to its broad industrial basis, HC6 describes the hardware- and servi

ces, of which it considers itself a potential supplier, by indicating 

whole areas of activities related to certain typical systems rather than 

'defining specific hardware items and packages of services. 

8.4.4 HCG and the Qualification Criteria 

Company Size 

HCG is itself large enough. Moreover, it is a part of the very big HBG 

organization. Hence, the size is certainly not a concern. 
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Prospects of Stability 

The HCG Annual Report is integrated into that of HBG, with HBG, showing in 

the last 5 years a constant, or even slightly increasing profit, 

especially in the Dutch market. 

Taken into account all these factors, HCG is in a good and stable 

position. 

Project Management Experience 

Project management experience is a very strong asset of HCG. Without a 

very efficient project management, some large, complex and risky projects 

with extremely tight schedules - like manufacture and installation of the 

off"Shore modules - could not have been executed so successfully. HCG has 

recently delivered and installed an off-shore module within 86 weeks -

from purchase order, through design, engineering, procurement, manufac

ture, transport and finally installation at sea. 

The experience of companies like HCG, which have become through their 

off-shore experience very "schedule minded", will be very beneficial to 

the Dutch Nuclear Programme. 

Quality Assurance 

The existing QA manual shows an integrated QA policy for all 4 manufactu

ring departments. It. complies with BS 5750 Part 1 and NS 5801. 

In order to comply with the requirements of some types of nuclear manu

facturing, minor changes in the manual may be necessary - e.g. to document 

explicitly the QA records, operating status and identification require

ments. 

Here also, the manual may have to be revised to establish an direct 

compliance with the QA requirements to be specified by the Dutch Safety 

Authorities. However, for a company like HCG, which went through the hard 

off-shore QA school, this should be a minor editorial task. 



8-27 

Familiarity «nth International Codes and Standards 

HC6 is adequately familiar with most relevant international and national 

foreign Codes and Standards, like ASME Code, AD-Merkblatter, DIN, BS, etc. 

Interest in Orders for Nuclear Hardware and Services 

The HCG management shows a vivid interest in getting a sizeable part of 

the work in the Dutch Nuclear Programme. HCG wants orders for hardware and 

services, not only to increase the utilisation of its capacity in basic 

metal construction trades, but also to achieve a higher and more rewarding 

utilization of its accumulated expertise through diversification. 

Design Know-How 

This know-how is of a very high level and supported by a CADAM facility, 

which allows a rapid conversion of the information contained in the 

procurement documents of HCG customers into fabrication drawings. 

Manufacturing Capability 

All seems to be available for the hardware and services that HCG wants to 

supply, since similar equipment has already been manufactured and similar 

services performed. 

Testing and Examination Know-How, Equipment, Capacity 

Know-how and equipment is available in house. Moreover, a great part of 

the nondestructive examination is being subcontracted by HCG to RTD. 

Hence, the know-how, equipment and capacity is available in abundance. 

Certification 

HCG has the ASME S and U Stamps and the AQUAP 5 certification. There 

should be no problem for HCG to obtain a new certification, 1f this is 

required by the Dutch Authority for the Dutch Nuclear Programme, except 

for the N Stamp which is somewhat more complicated to obtain. 



8 - 2 8 

For many hardware items and services in HCG scope e.g. fuel pool cladding, 

storage and drain tanks, ventilation, etc., no certification would anyhow 

be required. 

Price Competitiveness 

A large fraction of the products and services is being exported. The 

general price competitiveness with foreign suppliers should therefore be 

satisfactory. 

8.4.5 Conclusions regarding HC6 

A simple conclusion can be stcted, namely that HCG is qualified to make 

the hardware and to provide the service that it wishes to supply, and this 

without noteworthy investments in facilities, construction equipment or 

personnel training. 
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8.5 6R00TINT, ZWIJWDRECHT 

8.5.1 Brief Description 

GROOTINT is a relatively young company - it was established in 1948. Since 

then it has expereinced a considerable expansion. 

It employs in Holland about 1800 employees in 5 steel construction opera

ting companies, 3 crane construction operating companies and 4 associated 

companies. 

In addition, there are 1500 employees in 6 operating companies and one 

associated company overseas (U.K., Norway, Switzerland). 

Nowadays the main products of the whole GROOTINT group comprise the 

following: 

Steel structures 

Off-shore structures 

Bridges 

Ocean-going barges 

Cranes 

For these products GROOTINT can provide project management, design, 

engineering, procurement, fabrication and installation. 

Non-destructive examination and insulation are subcontracted in their 

entirety. 

8.5.2 Nuclear Experience 

GROOTINT has no nuclear experience. An order for the Dutch Nuclear 

Programme would be their first nuclear job. 
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8.5.3 6R00TINT Scope of supply - Self-evaluation 

For the forthcoming Dutch nuclear plants, GR00TINT considers itself a 

potential supplier of the following hardware and services: 

1. Steel structures 

2. Prefabricated piping 

3. Steel containment structure 

4. Carbon steel storage vessels 

5. Cranes 

6. Erection of nuclear and conventional systems 

This hardware and these services can be provided without much investments 

In facilities and personnel - except that GROOT I NT would have to enlarge 

its piping installation personnel. 

8.5.4 GROOTINT and the Qualification Criteria 

Company Size 

GROOTINT is, no doubt, large enough. 

Prospects of Stability 

GROOTINT is a prosperous and steadily growing company. There is no rtason 

to doubt that it will remain prosperous - and even growing - for many 

years to come. 

Project Management Experience 

• 

A traditionally efficient project management explains certainly the suc

cess and the growth of GROOTINT from 1948 until the present. The mastering 

of the challenging and very complex off-shore projects with their very 

tight schedules was an excellent project management school for the 

GROOTINT personnel. 
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Here also, one may say that companies like GROOTINT which have demon

strated their capability to handle tightly scheduled off-shore projects 

should be given the opportunity to contribute their strength to the Dutch 

nuclear construction programme. 

Quality Assurance 

The QA manual of GROOTINT complies explicitly with the NS 5801, AQUAP' 1, 

BS 5750 and ANSI/ASME SPPE-1-1-7J. The organization chart shows that the 

QA manager is reponsible for the QA of the GROOTINT Steel Construction 

Group in Holland who reports directly to its highest executive. 

The structure and in some cases the terminology of the QA manual differs 

somewhat from those usually found in the nuclear QA requirements specifi

cations - e.g. in IAEA 50-C-QA. An in-depth review would, therefore, be 

necessary to confirm that despite the different presentation, all the 

nuclear QA requirements have been complied with, e.g. Process Control, 

Inspection and Test Control. 

For years GROOTINT has been used to meet the rather demanding QA require

ments of its off-shore customers (on some occasions, there are up to 100 

customer inspectors at GROOTINT). In view of this, any anticipated revi

sion of the manual and a new audit of its organization for nuclear jobs 

would be just routine. 

Familiarity with International Codes and Standards 

GROOTINT reports that it is familiar with AWS, ASME, ASTM, API, Stoomwesen 

Rules, and also with NS, BS and AQUAP. 

Interest in Orders for Nuclear Hardware and Services 

The management of GROOTINT confirms their deep interest in playing an 

important role 1n the Dutch Nuclear Programme. The Annual Report indicates 

also that new areas of activity are necessary to broaden the company's 

scope. 
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The work for the Dutch Nuclear Programme would improve the utilization of 

the workshop capacity and would allow GROOTINT to capitalize on the 

accumulated high-level know-how that they have developed in project 

management» engineering and erection. 

Design Know-How 

Also at GROOT I NT the design is now to a great extent done with a CAD 

system, a system which is now being expanded. 

Manufacturing Know-How and Facilities 

The manufacturing know-how is undoubtedly available for most of the 

hardware and related services that GROOTINT wishes to supply. Additional 

know-how may, however, be necessary for special items, such as containment 

steel structure. 

The workshops of GROOTINT have together a large floor space of about 
2 

350'000 m , allowing enough flexibility to handle a sizeable nuclear scope 

in between the conventional activities. Anyhow, GROOTINT is interested 

essentially in items whose prefabrication does not require large shop 

area. 

For the piping installation, additional personnel would have to be hired 

if GROOTINT would receive a large contract for the Dutch Nuclear Pro

gramme. 

Similar bottlenecks may possibly appear in other areas, depending upon the 

state of the order book at the time. Nevertheless, GROOTINT is large, di

versified and versatile. It can easily transfer part of Its work from one 

shop to another, so that shop capacity should be of no concern. 

Testing and Examination Know-How, Equipment, Capacity 

As already mentioned, 1t is GROOTINT's policy to subcontract testing to 

the material manufacturer van Lewen and nondestructive examination to RTD 

and SGS. These subcontractors have certainly the required know-how, 

qualified personel and the proper equipment. 
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With this practical arrangement, testing and examination capacity can 

easily be adjusted to the demand. 

Incidently it is interesting to point out that RTD is providing NDE to 

GROOT I NT as well as to a number of other Dutch companies (e.g. see 

paragraph 8.4.4). The RTD capacity is apparently large enough to absorb 

the present demand despite its possible fluctuation. The demand for NDE 

would of course be dramatically increased, once the nuclear projects have 

been launched. 

Certification 

GROOT I NT has no ASHE Stamp or a similar certification. However, some of 

the hardware and services of interest to GROOTINT do not require any 

certification, e.g. steel structures, carbon steel storage vessels and 

some low class piping. For items with a high safety classification, some 

sort of certification may be required by the Dutch Authority. But with its 

present QA system and its accumulated off-shore experience, GROOTINT 

should be in a position to comply with adequate certification requirements 

within an acceptable period of time. 

Price Competitiveness 

It should be noted that GROOTINT exports a considerable part of its pro

duction, in particular to EEC countries. In view öf this, its price compe

titiveness in Holland and in the EEC should be satisfactory. 

8.5.5 Conclusions regarding GROOTINT 

GROOTINT is qualified to supply the hardware and the services of which it 

considers itself a potential supplier, In most cases without a noteworthy 

investment or personnel build-up. In some specific cases an adaptation may 

be needed, but the associated cost and delay are not expected to be prohi

bitive. 
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8.6 VHF-STORIC, Various Places 

8.6.1 Brief Description 

VMF-STORK is a large internationally oriented group with 6 divisions and 

50 operating companies located in various places in Holland and on all 5 

continents as well. 

The group employs some 12'000 people, 4'000 of them outside Holland. 

The nucleus of today's STORK was founded in 1868. The group VFM-STORK was 

created in 1954 through the merger of STORK with other companies. 

In the broad spectrum of the products and services of VMF-STORK one can 

find: 

Construction Division: 

Manufacture and installation of pipelines 

Construction and maintenance of industrial installations 

Engineering Division: 

Transport, storage, piping and pipeline systems, compressor stations 

Heat and Air Technology Division: 

Heating and air conditioning systems 

Industrial Equipment and Services Division: 

Pumps, heat exchangers, fans and gearboxes 

Industrial Services and repair of various equipment 

Plastic machinery, city buses and maritime equipment 

Food Processing Machinery Division: 

Production lines for dairy, preserves, beverage and poultry processing 

- industries 
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Paper and Textile Finishing Machinery Division: 

Printing systems for the textile, paper processing and printing indus

tries 

Rotary screens and design systems 

Associated companies, which could support a Dutch content in this project 

are: 

Del aval Stork, industrial steam turbines and compressors, turbine and 

motor driven feed pumps for power stations 

Storn Werkspoor Diesel, diesel engines and diesel power stations 

In the course of the present investigation, information of the following 

companies of Group was received: 

Stork Pumps, Hengelo. Product: pumps 

Bronswerk Heat Transfer, Nijkerk. Product: heat exchangers 

Wescon, Utrecht. Pioduct: construction and maintenance of industrial 

installations 

Bronswerk HVAR, Amersfoort. Products: industrial heating, ventilation, 

airconditioning and refrigerating systems 

Stork Fans, Hengelo. Product: industrial fans 

Stork Services, Hengelo. Product: shut-off valves 

Alpha Engineering, Beverwijk and Protech International, Schiedam. 

products: engineering, piping, transport systems and industrial 

installations 

FDO, Amsterdam. Product: research and development, energy technology. 

8.6.2 Nidear Experience 

From the extensive reference list of Stork Pumps, one sees that pumps for 

power plants have been delivered to various customers: EDF in France, PNEM 

in Holland and UKAEA in the UK. 

The reference list "Components for Power Plants" of BRONSWERK 'Heat 

Transfer shows in 1984 three deliveries to'nuclear power plants: 
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Vessel pipeline welding for Kal kar 

Aire00led sodium coolers for Neratom 

Reactor water heat exchangers for Dodewaard 

Wescon contributed construction services to both Dutch nuclear plants 

Oodewaard and Borssele during the erection of the plants. 

Bronswerk Heating, Ventilation, Airconditioning and Refrigerating engi

neered and supplied for Kalkar, Borssele, Oodewaard, Petten (ECN) and 

Almelo {Urenco and Ultra Centrifuge Nederland). 

Stork Fans supplied the cooling fans of the nuclear power stations: 

- WPPSS, Richland/USA 

Doel 4, Belgium 

Leibstadt, Switzerland 

Chinon, France 

Tihange, Belgium 

FDO was involved in development (low friction rotary seals of pumps) and 

testing equipment for Kal kar, Borssele and Dodewaard. 

Alpha Engineering and Protech designed equipment components, e.g. a 

special valve for Kalkar. 

Del aval Stork supplied feed pumps for Gundremmingen (West Germany) 

8.6.3 VMF-STORK Scope of supply - Self-evaluation 

8.6.3.1 Stork Pumps 

Stork Pumps considers itself a potential supplier of the following hard

ware: 

1. Main condenser cooling water pumps, Including complete electromecha

nical equipment 

2. Condensate pumps 
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3. Service water pumps 

4. Emergency feed water pumps 

5. Other pumps for the balance of plant 

No investment in manufacturing facilities are necessary to make the pumps. 

In view of the large number of pumps going into the construction of a 

nuclear plant, a further review of the supply potential of STORK Pumps 

appears necessary in order to maximize the scope. 

It is expected that this review will result in an increased scope which 

may possibly include e.g. residual heat romoval pumps, safety injection 

pumps, containment spray pumps and a large number of other pumps. 

8.6.3.2 Bronswerk Heat Transfer 

The potential scope of supply of this company can be derived from their 

shop survey which is in fact a reference list, and which shows a rather 

broad field of- heat exchange equipment of conventional nature. Much of 

this product line would be suitable for nuclear plants as well. 

No investment is thought to be necessary to supply this hardware and the 

associated services. 

8.6.3.3 Wescon 

Wescon is a construction company specialized in the field of: 

piping prefabrication (performed by a specialized shop in the 

Rotterdam area) and instalation 

erection of equipment and steel structures 

installation of instrumentation and electrical work 

- consultancy services in lifting and transport of heavy plant 

equipment, performed by its subsidiary Euro Rigging 

If appropriate, Wescon is able to participate in the project management. 
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8.6.3.4 Bronswerk HVAR 

is specialized in the turnkey delivery óf: 

heating 

refrigeration 

ventilation 

airconditioning 

cooling and heating plants 

both for standard and custom designed installations. No investment is 

thought to be necessary to supply this hardware and the associated 

services. 

8.6.3.5 Stork Fans, Hengelo 

Highly specialized company for the supply of large diameter propeller 

fans. No investment is thought to be necessary to supply hardware for 

nuclear plants. 

8.6.3.6 Stork Services 

One particular product in the scope of supply of this company, shut-off 

valves, is considered. Stork Services gathered a wide range of conven

tional experience in its applications for power stations. This is sup

ported by the know-how of Dikkers Hengelo, a former company which granted 

to Stork Services the sole and exclusive right of production and selling 

of their valves. No investment is thought to be necessary to supply this 

hardware. 

8.6.3.7 Alpha Engineering and Protech International 

Both engineering companies are specialists in their own fields, whereby 

Protech is yery sophisticated in the transportation of gas and hydrocar

bons, while Alpha Engineering is strong in the design of utilities and 

handling of non-oil products (coal, ore, food, etc.). Each of the compa

nies can provide project management, design and engineering in all disci

plines, procurement and site supervision. 
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8.6.3.8 FDO 

FDO is an independently operating company within the VMF-STORK Group, 

mainly working for government or industry all over the world. One of the 

main activities is in the field of energy and technology, handled by the 

energy and technology department. The product is development and engi

neering. This comprises technical and economical feasibility studies, and 

by means of design and engineering, ultimately the delivery of prototype 

equipment including testing. 

8.6.3.9 Del aval Stork 

Del aval Stork has expressed its interest in: 

the main, high powered, feedwater pumps 

steam turbines, in particular those used as prime mover in auxiliary 

systems. 

Although no investment in manufacturing facilities are to be foreseen, a 

possible development and design of the feedwater pumps should be consi

dered. 

8.6.3.10 Stork Werkspoor Diesel 

SWOiesel has expressed its interest in supplying the whole emergency power 

systems or at least the general contracting, engineering and installation 

services, including the supply of auxiliaries and electrical parts. 

SWDiesel anticipates a need to set up a special testing program for their 

possible deliveries to the Dutch Nuclear Programme. SWDiesel is not exclu

ding that the corresponding investment may be prohibitive. 

8.6.4 VMF-STORK and the Qualification Criteria 

Company Size 

The VMF-STORK companies considered in the present assessment are of medium 

size. The hardware items they would intend to supply to the Dutch Nuclear 
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Programme do not belong to the largest or most costly categories. No such 

item is likely to take the whole capacity of any of these companies. More

over, all these companies are firmly integrated in the very large VMF-

STORK Group with its broad and deep capacity. All in all, their size is 

adequate for the hardware and services they may supply to the Dutch Nucle

ar Programme. Wescon and Stork Pumps should nevertheless be mentioned as 

being large in their own line of business. 

Prospects of Stability 

To quote the last Annual Report, the VMF-STORK Group is now completing a 

long period of transformation - from a group centered on heavy capital 

goods to a multidisciplinary organization with industrial services and 

complete processing systems. This transformation has already been showing 

positive results: sales, cash flow, orders backlog, penetration of foreign 

markets and profit are steadily improving. 

Hence, the activities of VMF-STORK companies involved in the nuclear pro

jects will be continued as a support to the VMF-STORK strategy. 

Del aval Stork is gaining market share based on an advanced design of the 

turbine. Its prospects are encouraging and the financial results satis

factory. 

SWDiesel has been going through difficult years as a result of a decrease 

of demand for heavy diesels. It has to reduce its capacity in the heavy 

diesel area which is relevant for the nuclear programme. But even here 

there are encouraging signals from the market. 

Project Management Experience 

The documentation of STORK companies shows adequate project management 

experience 1n the area of the products and services comprising the scope 

of these companies. Moreover, there is the support of Stork-Data, a VMF-

STORK operating company specialized in management automation systems. 
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Quality Assurance 

All companies have implemented a QA system under a responsible manager or 

department. These systems programmed either for certain purposes (e.g. 

AQUAP if military equipment is involved) or set up as a universal manual 

are useful for the nuclear scope of supply. 

Familiarity with International Codes and Standards 

In addition to special standards (e.g. ACMA related to fans) and Dutch 

codes (e.g. NEN and Stoomwezen), all companies report familiarity with 

several international or foreign codes and standards, like DIN, VDI, AWS, 

ASME, API, BS. 

Interest in Orders for Nuclear Hardware and Services 

All companies have demonstrated an explicit and strong interest. The 

review of their business situation reveals the need for this type of 

orders and how the latter fit in their business planning. 

Design Know-How 

These companies seems to intend to supply their standard products. Should 

this remain true and should all these standard products be acceptable for 

nuclear plants, then the design know-how would most probably be adequate. 

On the other hand, if the review of the potential scope of these three 

companies results in adding to the present scope items which are not stan

dard products, the availability of the design know-how for these new items 

will have to be verified. 

Manufacturing Know How and Facilities 

What was just said about the design know-how also applies to manufacturing 

know-how. As to floor space and shop capacity, 1t can be stated that the 

three companies would welcome orders for the Dutch nuclear plants to im-

prc/e the utilization of their capacity. It can therefore be safely assu

med that the capacity and space are available 1n abundance. 
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Testing an Examination Capability 

Know-how and equipment are available for all the standard products of . 

these companies. Adjustments may have to be implemented for some special 

products for nuclear plants. 

Certification 

Both, Stork Pumps and Bronswerk He it Transfer, have been granted ASME 

U-Stamps. This should facilitate obtaining further certification for the 

Dutch Nuclear Programme in case the Dutch Authority would require it. 

As far as ther other companies are concerned, it seems unlikely that 

prohibitive certification requirements will be applied to such specialized 

and experienced manufacturers. 

Price Competitiveness 

The 1984 annual report highlights that the proportion of orders received 

by the Dutch operating companies that came from other countries was in 

1985 54% (1983 55%). 

The Industrial Equipment and Services Division to which Stork Pumps, Stork 

Fans, Stork Services and Bronswerk Heat Transfer belong, exports about 51% 

of their production, the Construction Division of Wescon even 72%. In 

fact, all the companies are export oriented and VMF-STROK has offices in a 

lot of countries all over the world. These export data demonstrate convin

cingly that VMF-STORK prices for its standard products are internationally 

competitive. 

8.6.5 Conclusions regarding VMF-STORK 

Stork Pumps can certainly supply many pumps for nuclear plants without 

noteworthy investements. 

Bronswerk Heat Transfer should be able to participate 1n the Dutch Nuclear 

Programme through the supply of heat exchangers. 
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Wescon should be considered for piping preïabricatiort, erection and ins

tallation works. 

Bronswerk HVAR is specialized in delivery of cooling and heating systems. 

Stork Fans Hengelo and Stork Services are specialized suppliers of respec

tively fans and valves of a high performance. 

Alpha Engineering, Protech International and FDO can be involved in deve

lopment and engineering. 

The suitability of standard diesels produced by SWDiesel is assumed. Minor 

modifications may be necessary to meet the very stringent safety require

ments of large nuclear power plants. 

Del aval Stork should be taken into account for the high powered pumps and 

auxiliary steam turbines. 
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8.7 HOLEC 

8.7.1 Brief Description 

HOLEC is a medium size concern supplying a wide range of products, systems 

and services for generation, distribution and applications of electricity. 

It was established in the sixties through the amalgamation of a number of 

Dutch electrotechnical industries, each having then 75 to 100 years of ex

perience. 

HOLEC is presently employing about 3*500 people, 400 of them abroad. 

HOLEC consists of 5 manufacturing companies in Holland, forming 2 manufac

turing groups: Machines and Apparatus, and Systems and Components. HOLEC 

has fully owned sales organizations in the Netherlands, Germany, France, 

Belgium, United Kingdom, Indonesia and Australia (partly with manufactur

ing capabilities) and partly owned sales organizations in Spain and Ire

land. Furthermore, HOLEC has agents in 15 other countries. 

HOLEC is supplying the following main products and services: 

Power Supply Systems: 

Generators 500 KVA and up 

Emergency power supply systems 

Uninterruptable power supply systems 

Switch Gear and Distribution Systems: 

High and medium voltage switchgear systems 

Low voltage distribution systems 

Distribution transformers and transfgrmer stations 

Electric Motors: 

medium voltage three-phase A.C. motors, up to 15 MW 

D.C. motors 
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Variable speed drive systems 

Electrical equipment for hoisting and conveying systems 

Electrical equipment for marine and off-shore application 

Electrical systems for railway traction 

Power engineering projects (project management, engineering, supply, 

assembly, commissionning 

Electrical instal lat ion 

Electrical systems for research 

Repair, spare parts, service 

8.7.2 Nuclear Experience 

HOLEC has not made any delivery to a nuclear plant in "the last 10 years, 

but did realize numerous deliveries to conventional power plants. 

The typical HOLEC products and services are indeed not much affected by 

the type of power station in which they are installed. In view of this, 

the lack of direct nuclear experience in case of a company like HOLEC is 

not very relevant. 

8.7.3 HOLEC Scope of Supply - Self-evaluation 

Holec considers itself a potential supplier of the following hardware and 

services: 

1. Turbogenerators 

2. Diesel generators and/or complete diesel power units (with purchased 

diesel engines) 
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3. Systems for uninterruptible power supply 

4. Motors over 200 KW 

5. High (up to 170-KV), medium and low voltage switchgear systems 

6. Variable speed drives 

7. Hoist crane systems 

8. Dry type transformers up tc 15 MW 

9. Detail engineering 

10. Electrical installation 

11. Project management and contracting of electrical systems 

12. Maintenance services. 

HOLEC is able to manufacture under license the stator of generators up to 

the 1300 MW class. 

HOLEC can also handle assembly and testing of whole generators of up to 

1300 MW using a HOLEC stator and a rotor made by HOLEC's licensor. In this 

case some additional investments will probably be necessary. 

As to the above list of potential supplies, it is unlikely that items 5 to 

8 would be ordered separately. They will certainly be hidden parts of the 

system to which they belong. Thus, HOLEC should rather identify the sys

tems or larger components in which these items are used as parts of sub

assemblies. Then, in some cases, HOLEC could be the main supplier, in 

others a subcontractor. 

8.7.4 HOLEC and the Qualification Criteria 

Company Size 

HOLEC 1s large enough for any hardware and service it intends to supply to 

the Dutch Nuclear Programme. 

Prospects of Stability 

The question about HOLEC's prospects of stability would have been diffi

cult to answer, had 1t been asked before 1983, when HOLEC was facing seri

ous problems as a result of the overall economic decline. 
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However, in 1982. an aggressive program of reconversion was drawn up and 

since then implemented. One of the main adaptation was the reduction of 

HOLEC to its core business and to a smaller size: the number of employees 

in 1984 was about half of that in 1981. 

As a result, since the second half of 1983, HOLEC is again profitable and 

its order books are being filled with attractive orders. 

KOLEC's stability with respect to the needs of the Dutch Nuclear Programme 

need not be questioned today, thanks to the increased efficiency and the 

solid position of the newly structured company. 

Project Management Experience 

HOLEC's interest to participate in the construction of the nuclear plants 

with also a good share of project management responsibility for certain 

systems is fully justified. Lie reference list of HOLEC shows, time and 

again,that HOLEC can not only supply certain electric power equipment, but 

can also manage complex and large energy supply projects. 

Quality Assurance 

The Group of HOLEC has a QA manual and a QA manager. The QA manual expli

citly complies with AQAP-1 and NEN 2646. Its structure and terminology 

differs somewhat from that used in the IAEA Safety Standard No. 50-C-QA. 

Without an in-depth review^ it is thus difficult to confirm whether all 

the usual QA aspects have been adequately covered. Some aspects such as 

corrective actions, records and audits may require a more complete cover

age. 

A possible up-dating of the QA manual would only by justified, once the QA 

requirements have been defined by the Dutch Authority. If changes would be 

necessary as a result of this review, their Implementation should not be a 

major problem for HOLEC. It 1s much easier to modify certain parts of a 

working QA programme than to build a new one from scratch. 
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Familiarity with International Codes and Standards 

HOLEC shows familiarity with. NEN, DIN/VDE, KEMA, IEC, BS (partly), Lloyd, 

Veritas, Stanag and Nil standards. 

Interest in Orders for Hardware and Services 

HOLEC expresses an explicit and unambiguous interest in supplying hardware 

and services to the Dutch Nuclear Programme. A big chunk of work for the 

next nuclear plants, which HOLEC is certainly qualified to supply, will be 

very much welcome, also to maintain and strengthen their technical design 

and manufacturing know-how and capabilities. 

Design Know-How 

It can be safely assumed that the design know-how is available for the 

equipment and services which HOLEC is interested to supply. In the context 

of restructuration and efficiency drive which started in 1982, HOLEC it

self would not be looking for orders for which it would not have a solid 

know-how basis. 

Manufacturing Know-How and Facilities 

* 

The comment just made about design know-how also applies to the manufactu

ring know-how. The manufacturing equipment for the HOLEC standard pro

ducts, those which HOLEC intends to supply to the Dutch Programme, is ob

viously available. A further clarification is needed to conclude whether 

some additional Investments are necessary for the assembling of 1300 MM 

generators. Otherwise, all facilities, in term of space and capacity, are 

adequate. 

Testing and Examination Know-How, Equipment, Capacity 

All these are available for HOLEC's standard products and services. The 

assembly and testing of the turbogenerators, up to the 1300 MW class 

possibly requires some additional Investments. 
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Certification 

No certification comparable to the ASME N Stamp is likely to be required 

for the typical HOLEC products and services. 

Price Competitiveness 

Since 1982, along with the reorientation of the company, an emphasis on 

the export activities also took place. This has already started to produce 

positive results: the orders received ir. 1984 from abroad were about 16% 

above their 1983 level. 

Apart from this indirect demonstration of HOLEC's competitiveness on the 

foreign market, it should also be noted that HOLEC succeeds on the very 
open Dutch market against foreign competitors who have free access in 

HOLEC's scope of products and services. 

The prices of the hardware and services HOLEC intends to supply to the 

Dutch Nuclear Programme should therefore be internationally competitive as 

wel 1. 

8.7.5 Conclusions regarding HOLEC 

HOLEC is in every respect qualified to supply to the Dutch Nuclear Pro

gramme its standard products and services Including the stator for the 

turbogenerator of up to the 1300 MW class with some identifiable need for 

investments and upgrading. 

Further clarification is needed to identify which additional investments 

(if any) are necessary to make the stator for the turbogenerator of the 

1300 MW class and also to assemble and test the whole turbogenerators. 

HOLEC can handle 1000 MW turbogenerators without any additional Invest

ments. 
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8.8 PHILIPS, EINDHOVEN 

The follow.ng evaluation of PHILIPS' potential scope in the Dutch Nuclear 

Programme is based on the information gained during a visit as well as 

from the study of the documents received from PHILIPS. 

8.8.1 Brief Description 

PHILIPS is one of the world leading industrial multinationa1 entreprises. 

It is a major innovator, manufacturer and supplier of a wide variety of 

electrical and electronic products, systems and services for domestic and 

professional applications all over the world. The Annual Report 1984 lists 

approximately 130 companies on all 5 continents. 

Of relevance here are the PHILIPS products and services for professional 

applications. Total sales in this area reached in 1984 the level of 16 

billions of Guilders or 30% of PHILIPS' total sales. 

The PHILIPS professional products and services comprise the following: 
Lightning Equipment and systems 

Telecommunication systems 

Cable products and systems 

Defense systems 

Trafic control systems 

Small computer systems 

Electronic office equipment 

Medical systems 

Analytical equipment, test and measuring instruments 

Industrial automation systems 

TV equipment, including the cable audio-visual communication and 

security systems 

Machines and tools 

The term "PHILIPS" participation" as used here should be understood as the 

participation of the "PHILIPS Professional" Division. 
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Besides hardware and software supplies, PHILIPS can also offer a very pro

fessional project management/engineering support to its customers. When a 

project involves interrelated civil, mechanical and electrical engineering 

disciplines, PHILIPS can provide, coordinate and supervise the execution 

of a specific part of complex and large systems. 

8.8.2 Nuclear Experience 

Specific information on PHILIPS nuclear experience has not been received. 

It is known that PHILIPS has a Westinghouse license for the manufacture of 

the control rod drive mechanisms. In view of the very diversified 

facilities and contracts, it is expected that other examples of PHILIPS 

nuclear experience could be found. 

8.8.3 PHILIPS* Scope of Supply - Self-evaluation 

The following mostly conventional equipment for the Outch nuclear plants 

would be delivered by PHILIPS: 

0. Lightning equipment and systems 

1. Telecommunication equipment, systems, e.g. telephones, telexes, etc. 
2. Cables 
3. Security systems 
4. Small computers 
5.ss Electronic office equipment 
6. Analytical, test and measuring Instruments, radiation monitoring 

systems 
7. Close circuit TV systems, e.g. for surveillance 

All this equipment would come from the standard PHILIPS production, 
meeting the applicable quality requirements and being sold at competitive 
price level in Holland and abroad. 



8 - 5 2 

8.8.4 PHILIPS and the Qualification Criteria 

An indirect assessment of PHILIPS qualification criteria leads to the 

following conclusions: 

Coopany Size 

The "Professional" Division of PHILIPS is certainly large enough. Its 

standard products will meet the applicable quality and schedule requi

rements thanks to the professional management of a big, experienced, 

successful company, which PHILIPS certainly is. The special products and 

systems will be handled by the PHILIPS project management organization 

which has demonstrated in the past, time and again, the ability to handle 

complex projects with tight schedules. 

Prospects of Stability 

PHILIPS is obviously a healthy, vigorous, future-oriented and expanding 

enterprise. -It will, no doubt, serve the Dutch utilities during the whole 

time of construction and operation of the nuclear plants. 

Project Management Experience 

The documents which have been analysed contain numerous examples of chal

lenging, large and complex projects which have been successfully managed 

by PHILIPS. Efficient, professional project management experience is cer

tainly available. 

Quality Assurance 

No specific information has been recaived. However, one may say that for 

the conventional part of the PHILIPS scope, like telephone systems, elec

tronic office equipment, etc. only limited - 1f any - quality assurance 

requirements are likely to be imposed by external authorities. 

For the safety and security related equipment, like many cables, security 

systems, radiation monitoring equipment, etc. it can be assumed without 
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risk that PHILIPS has in place an adequate quality assurance system, as a 

result of the requirements of other customers, such as the purchasers of 

defence equipment. 

Familiarity with International Codes and Standards 

In view of the fact that about 94* of PHILIPS sales are done outside 

Holland, PHILIPS is most probably familiar with all relevant international 

and foreign national Codes and Standards. 

Interest in orders for Harware and Services 

As said in 8.8.3 above, PHILIPS is interested to supply to the Dutch Nu

clear Programme its standard products and services under normal business 

conditions. 

PHILIPS would also be ready to supply products or services which would 

need some development - if this is essential for the success of the Dutch 

Nuclear Programme. But also here, PHILIPS would require that the minimum 

requirements for a normal business operation are satisfied. 

PHILIPS would be reluctant to accept orders which would imply a great 

volume of development work, but which would not offer good business 

opportunities in broader context and perspective, and would thereby not 

justify the tying-down of PHILIPS research and development resources. 

PHILIPS has 2000 vacancies for electronic engineers and does not see how 

to fill them in the forseeable future. 

Design Know-How 

The design know-how, including the development know-how is amply available 

without a need for further evidence. But the capacity for the development 

of new products must be utilized in line with carefully set up priorities. 

Manufacturing Know-How and F*rll1t1es 

Evidently available. 
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Testing and Examination Know-How, Equipment, Capacity 

Evidently available. 

Certification 

No information was made available. Nevertheless, in general terms, the 

assumptions made for the quality assurance apply by and large also for the 

certification. 

Price Competitiveness 

PHILIPS is selling its products and services in Holland and all over the 

world against strong competition. Yet, PHILIPS' sales have been steadily 

growing in the past decade. 

The prices of the PHILIPS supplies for the Outch Nuclear Programme should 

therefore be competitive. 

8.8.5 Conclusions regarding PHILIPS 

PHILIPS is in every respect qualified to supply to the Dutch Nuclear 

Programme a wide variety of products and services. 

Thfs variety will not be limited by the limits of PHILIPS' qualification, 

but by PHILIPS assignment of priorities for the utilization of its brain 

force. 

The whole area of Instrumentation and Control" (I+C) deserves a specific 

comment in the context of PHILIPS. This represents a relatively large 

package of components and systems which plays an essential role in the 

operation and safety of nuclear plants. For this reason, the plant owner, 

prefers to have a uniformity and full compatibility of I+C equipment 

throughout the plant. I+C equipment for nuclear plants has been developed 

by numerous companies around the world, e.g. Siemens in Germany and Brown 
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Boveri in Switzerland» companies which have established their position in 

the market on the basis of their power plant experience. 

PHILIPS has certainly the strength to move into the I+C field for nuclear 

plants if they so wish. But, in view of the limited market in Holland and 

elsewhere, and of the existing competition, PHILIPS may well rather decide 

not to enter a field that does not offer the potential rewards of other 

research and development projects» On the other hand, one may say that the 

manufacture of nuclear I+C equipment under license would not make sense, 

because of the nature of such equipment, or may even be impossible due to 

the likely reluctance of foreign licensors to set up PHILIPS as new 

competitor. 
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9. AM OPTIMUM DUTCH INDUSTRIAL PARTICIPATION 

Th» investigation of the Dutch industry carried out by Electrowatt 

Engineerings Services Ltd., under the present contract has unambiguously 

confirmed the large potential of the domestic industry to contribute 

significantly to the scope of supply - both in equipment and services - of 

the next series of nuclear plants to be built in the Netherlands. 

These investigations have been focused on an apparently short sample of 

Dutch companies, namely those described in the preceding chapter. However, 

due to the size, nature and diversity of the products and services offered 

by these companies, it is indeed a fact that they are collectively in a 

position to supply a large fraction of the total scope of a nuclear plant. 

Hence, the importance of a careful evaluation of the nuclear capabilities 

of these companies according to well-defined criteria. For the scope of 

supplies otherwise required, Electrowatt has relied on other sources of 

information, it being understood that the high degree of industrialization 

of the Netherlands allows in many cases to draw immediate conclusions 

regarding the potential for local supplies (e.g. all conventional 

construction equipment, but also high technology components also used in 

non-nuclear power plants or facilities). 

9.1 Causes for Optimism 

The conclusion that the Dutch industry could with confidence play a major 

role, in the forthcoming nuclear programm rests therefore on solid evidence 

collected through visits of factories, through an examination of the 

technical doci^&ntation of key companies and through open discussions with 

the management of several reputed Dutch organizations. 

How can such a positive statement be broadly justified for the industry of 

a country which has commissioned Its "last" nuclear plant 13 years ago? 

There are at least three explanations: 

1) The Dutch industry has repeatedly delivered equipment and services to 

nuclear plants - since the first days of the Dutch programme and until 
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recently elsewhere (Germany, Switzerland, Belgium etc.). In the 

process, experience has been gained in the tough international market, 

and many a Dutch company will not be a newcomer in the coming nuclear 

programme of the Netherlands, in spite of the 13-year's pause. 

2) Through the Dutch participation in the SNR 300 breeder plant in Kal kar 

(Germany), some key segment of the Dutch industry have had the oppor

tunity during the last 10 years to design and manufacture 

sophisticated nuclear components,.and thereby to preserve not only the 

corresponding manufacturing know-how, but equally important the 

quality assurance know-how of the nuclear field. Therefore, the Dutch 

participation in the Kalkar project will now have a positive impact in 

that it should bring about a stronger Dutch industrial involvement in 

the supply of equipment for the coming thermal nuclear power plant. 

3) Nuclear is not the only technology that demands special skills, 

special manufacturing facilities and special care in quality 

assurance. In the last decades, the Dutch industry has indeed been 

very active on the national and international market in a broad field 

of industrial construction, such as petrochemical facilities, 

off-shore platforms, military hardware, electrical and electronic 

systems, aerocraft and aerospace, etc. The excellence of the Dutch 

performance in these fields can be - to a large extent - carried over 

to the nuclear field, even where the Dutch industry had not otherwise 

already acquired a lot of nuclear experience. 

The issue of local participation is quite often laden with emotional and 

extreme statements. In industrially underdeveloped countries, the tendency 

1s to overestimate the local potential and thereby to set up an 

overdimensioned Industrial base that penalizes heavily the utilities 

launching a nuclear programme. In well industrialized countries, some 

people tend to underestimate the local potential with the belief that 

nuclear technology is somewhat out of reach and justifiable only in the 

context of a steady, Urge and uninterrupted nuclear construction 

programme. Such an underestimation is certainly not correct for the 

Netherlands. Drawing a parallel with Switzerland may here be relevant. 

There 1s - properly speaking - no nuclear Industry 1n Switzerland. 
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Nevertheless, thanks to the high standards achieved in the production of a 

broad range of products and services and thanks to an adequate level of 

nuclear experience at home and abroad, a series of Swiss companies 

maintain a fair position in the nuclear market. 

At this stage, having made the point that a high Dutch participation in 

the Dutch nuclear programme can indeed be viewed with optimism, some 

questions naturally come up: a) what is a fair estimate of such 

participation in percentage of the cost of a nuclear plant, b) what can 

industry itself do to strengthen its own position, and c) how can a high 

participation be achieved through proper actions of the utility buyer? 

These three questions shall now be addressed. 

9.2 Potential Dutch Scope 

In order to estimate the potential Dutch industrial participation with the 

usual yardstick of a percentage of total plant costs, it is necessary to 

define what is meant by "Total Plant Costs" in such a context. 

The total bottom line of accumulated expenses at the commissionning of a 

nuclear power plant includes four broad categories: 

direct cost 

indirect costs 

interests during construction 

nuclear fuel (first load). 

The sum of these figures, depreciated over a certain time period, and 

completed by other operating expenses (maintenance, personnel, etc.) would 

lead to a unit kilowatt-hour cost. 

Here - and in general - the concept of "Total Plant Cost" means the sum of 

direct and indirect costs, exclusive of the other two Items. The interests 

during construction represent the amount due to the money lenders on the 

payments to suppliers made prior to commissionning, an amount which de

pends heavily on financial conditions and on the duration of construction, 

and which can reach a level of 30-100% of the Total Plant Cost depending 
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on interest rates and duration of construction. The nuclear fuel is also 

excluded, since it really belongs to the category of fuel cost/operating 

cost, and not investment. 

A breakdown of the Total Plant Cost is shown in Table 9.1, while a defini

tion of the various entries is listed in Table 9.2. 

The terra "Equipment" refers to the virtual sales price of the equipment 

(inclusive of component and system engineering, and project management) at 

the vendor, while "Erection" refers to the cost of building the correspon

ding equipment into the finished power plant. These figures should be 

fairly typical for a nuclear power plant of about 1000 MWe, built under 

average European conditions. Actual figures for specific projects may 

considerably vary in many of the entries. 

Table 9.2, recognizes four main packages of direct costs: 

I. Civil works package 

This includes all civil engineering and civil structures, in parti

cular the civil part of the "Nuclear Island", of the Conventional 

Island" and of the "Owner's Scope". 

II. Nuclear package 

This corresponds to a standard "Nuclear Island", less civil works. 

111.Conventional package 

This corresponds to a standard "Conventional Island", less civil 

works. 

IV. Owner's package 

This is basically an "Owner's Scope", less civil works and includes 

also the electric package and the miscellaneous direct cost. All the 

indirect costs are also allocated to the Owner's package. 

The entry of Table 9.1, "Engineering and Services", refers to the overall 

engineering, supervision and management associated with such a 4-package 

contracting mode. It can either be seen as an additional entity within the 
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Owner's Organization» or as a separate entity under contract to the owner 

(architect-engineer). In a turnkey mode, this entry would of course be 

part of the supplier's scope. 

On the basis of the information gathered in the present report (Chapter 5, 

6 and 7) and of general assumptions for some important groups of 

components, an estimate of the potential Dutch participation has been 

derived and summarized in Table 9.3: 

Civil works: except for a small fraction, all the equipment and 

engineering is of Dutch origin. Some supervising 

personnel and know-how comes from the main foreign 

vendor(s). 

Nuclear package: a long list of equipment would be mostly procured in 

the Netherlands, e.g. reactor pressure vessel, reactor 

internals, heat exchangers, piping, tanks, small 

valves, instrumentation and control, etc. For this 

equipment, the component/system engineering part 

(which can exceed 20% of the price) is in general 

assumed to remain with the foreign vendor(s) (i.e. 

pure manufacturing subcontracts), even though it is a 

part in which the Dutch industry is strongly intere

sted as well, and for which it has the experience and 

capability. 

Turbogenerator 

package: 

The full potential of the Dutch industry is conside-, 

red with contributions in the stationary parts of the 

turbine and of the generator. Here also the component 

and system engineering remain essentially with the 

main supplier. 

In conclusion, the present evaluation of the Dutch potential leads to a 

estimate of about 70 % of the total volume of supplies and services. But, 

such a level can only be achieved through a determined promotional effort 

of the Dutch industry, a clearly formulated support from the utility owner 

and a positive attitude of the foreign vendor(s). 
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Although it is difficult to talk about "accuracy" in this global assess

ment of the Dutch industrial participation, one may endeavour to guess 

that it lies somewhere between ± 5% points (notwithstanding discrepancies 

due to reactor type, supplier, contract mode, etc.). 

The Dutch participation in the two most important packages (nuclear and 

turbogenerator) could still be increased with a larger role in the manu

facture of components (but with more substantial investments) and in the 

engineering of components and systems. All in all, an additional 5% points 

could possibly be gained, to reach a total participation of about 75%. 

9.3 How can the Industry help its own Cause 

The degree of success of the Dutch industry in securing a strong position 

for itself in the supply of equipment and services for the Dutch plants 

shall depend critically on some actions done in its fold, and on the 

support from others, namely 

a clear understanding of the scope of supply to aim at in order to 

strengthen its own hand in the negotiations with the main foreign 

vendors; 

in each company, an assessment of the in-house capacity, of the in

vestment possibly required to match the conditions of supplies and of 

the price position, with respect to the anticipated number of plants 

ordered; 

an understanding with the utility owner about the support to be 

provided in the tender documents and in the contract negotiations 

between the owner and the foreign vendors. 

In view of the proposed construction schedule (see Section 3.1), the 

related actions have to be initiated immediately: 



9-7 

A. A shopping list in hand 

To optimize its own scope during the early negotiations with the sain 

vendor(s), a company must have prepared its own shopping list out of an 

exhaustive list of equipment and services related to a particular reactor 

type. Only then will this company be in a reasonably strong position in 

front of a foreign vendor who knows in detail his own plant and the possi

bilities it offers for local participation, but who is not always interes

ted in maximizing the latter. 

B. A business approach 

Once an industrial company knows which scope it wishes to supply, an 

accurate assessment must be made of the requirements necessary to reach 

it: investments, personnel training, license agreement, market survey of 

the national and international potential. 

C. The utility support and vice-versa 

A priori, the maximization of domestic supplies is not the first concern 

of the utility owner whose primary objective lies in the most reliable and 

economical production of electricity, and not in the creation of jobs and 

industrial market positions. 

Yet, there is an incentive for the plant owner to create a strong local 

support for himself during operation of his plants and the construction of 

subsequent plants. Firstly, it should be remembered that one day of outage 

with a large nuclear plant can cost close to 2 million Hfl. in lost gene

rating capacity. Therefore, the speed whith which a repair can be executed 

is of prime importance, a speed which can best be met with the help of 

local partners. Secondly, high capacity factors depend on a top-notch 

maintenance of the plant with the support of the same technical crew year 

after year, a technical contribution which should be at hand in the same 

country. While support from international companies in the European market 

can indeed be both fast and efficient, experience in other countries has 

shown the importance of building up local industrial partners with the 

proper motivation and attitude. 
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Hence, for his own benefit, the utility owner should promote a high 

national participation. The ultimate kilowatt-hour cost depends not only 

on the investment volume at plant commissionning, but also on the capacity 

factor thereafter... 

9.4 How the Utility Owner can help 

Nuclear plants are ordered by electric utility companies to produce elec

tricity as reliably and economically as possible. The utility takes then 

the risk of commiting a very large investment in a construction that must 

be carried out within budget and within schedule. With such a responsibi

lity on its shoulders, the utility owner has thus the privilege to define 

more than any other party the purchasing conditions of a nuclear plant. 

What are thus the elements that a utility can determine which have an im

pact on the degree of local industrial participation? 

The .choice of reactor technology is a first factor to mention. The diffe

rence in local participation between the pressurized water reactor (PWR) 

and the boiling water reactor (BWR) is small and lies within the uncer

tainties of the difference between the various designs and vendors of 

these two reactor types. It is more important here to compare the attitude 

of vendors towards local participation than the underlying technology. 

The contracting mode for the nuclear plant purchase, and in particular the 

sequence of its selection, definitively influence the local scope. 

Based on the present assessment of the Dutch situation, Electrowatt be

lieves that any of the three following contracting modes could be adopted 

by the utility owner with acceptable commercial risk. 

A) Two-package (or normal turnkey) 

This is the low-risk approach to the utility, but probably, the most 

expensive in the short run, with the least use of the local manufactu

ring and engineering capability. Except for his own package, the uti

lity buys the nuclear plant as a whole. 
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B) Three-package (or island approach) 

By splitting the contract in two main parts (the nuclear island and 

the conventional island» each inclusive of civil structures), the 

owner already gains more leverage during contract negotiations for 

himself and the local industry, and thereby ensures a greater role for 

his local engineering staff during construction. 

C. Four-package (nuclear • conventional + civil + owner's scope) (as in 

Table 9.2) 

By contracting civil engineering separately, the owner gains even more 

leverage and transparency during contract negotiations, and builds up 

during construction - through the coordination function of his engi

neering staff - a knowledgeable staff which will be of great impor

tance at a later time. The risks are still acceptable with well-iden

tified responsibilities and performance warranties for each of the 

packages. 

With more than 4 packages, the engineering coordination and the interface 

between systems become much larger and require a significant and long-term 

effort by the utilities to develop a full architect-engineering capability 

eith'er in-house or in the country. The Netherlands could follow the 

Belgian model (i.e. multicontract, with a larger number of packages), only 

if at least the following conditions would be fulfilled: 

agreement of all Dutch utilities to work with the same Dutch archi

tect-engineering organization; 

selection of a single reactor technology (practically a single 

supplier) to concentrate and optimize system know-how transfer from a 

foreign vendor; 

assurance of a stable and growing nuclear programme (at least 4 plants 

in planning, no more than 2-4 years apart); 

a lead time of at least 3 years before the first order, to provide 

enough time for a training programme outside the Netherlands. 
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It should be reminded that the Belgian model was launched in a period of 

strong growth in electricity demand, of simpler licensing requirements and 

of smaller unit sizes. Today, anywhere in the world the multi-contract ap

proach would have to be preceded by a very thorough investigation of the 

benefits and risks. 

As far as the bidding strategy is concerned, there is a definite advantage 

for the owner to issue the tender documents for more than two packages, in 

order to get a better insight into the price structure of the vendors and 

a better negotiating leverage. Starting off with 4-package tenders does 

not preclude the subsequent conclusion of a turnkey contract with a single 

vendor or a consortium of vendors. 

The difference in local participation percentage between the 4-package 

contracting mode and the turnkey approach can only be roughly estimated: 

the local fraction in the mechanical and electrical equipment is about 

the same in both modes. In reality, due to the better negotiating 

leverage with 4-packages, a slightly better percentage could be 

reached; 

the civil component is somewhat smaller in turnkey, since the civil 

builder is now subcontractor of the foreign vendor instead of (con* 

tractually) its equal; 

the overall engineering element is much smaller under turnkey, even if 

the foreign vendor subcontracts work locally. 

All in all, by changing accordingly Table 9.3 (item 2 to 0.85, item 3 to 

0.90, item 4 to 0.40, item 6 to 0.50 and item 13 to 0.4), one obtains a 

reduction of about 5% points in going from the 4-package to the turnkey 

mode. 

It should also be noted that a shift from turnkey to 4-package should 

normally be accompanied by an overall price reduction, since smaller 

contingencies need to be added by the vendors on their own scope, parti

cularly in the area of civil works. One can only guess the corresponding 
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reduction: in the Netherlands (stable environment, stable labor 

conditions, reliable subcontractors, etc.), the difference should be at 

least 15%. Doing the same calculation as the vendors, the utility owner 

could of course dismiss such difference by arguing about the higher 

associated risks and the additional project engineering and management 

costs. 

-Nevertheless, with everything else being equal, the higher local parti

cipation of the 4-package mode over turnkey should still be giver, serious 

consideration, be it only for the higher local engineering involvement 

which represents an intangible, but valuable asset for the future 

operation and construction of nuclear plants. 

A further factor - under the control of the utility owner - may well in

fluence the degree of local participation, namely the number of units 

ordered initially. Whenever the load growth of a utility justifies it, 

twin units are being purchased under the same initial contract, with of 

course a suitable time difference between their construction. Twin orders 

lower the unit cost by allowing for an efficient allocation of manufactu

ring and construction resources, provided that the time difference between 

the two units does not exceed 2 years. With a twin order, the Dutch indus

try could with more assurance invest in manufacturing facilities, manufac

turing know-how and personnel training, and thereby increase its competi

tive edge and leverage in the negotiations with the main suppliers. This 

factor alone could be up to 2 percentage points in the overall Dutch in

dustrial participation. 

But the most powerful tool in the hands of the utility owner are indeed 

the conditions imposed on the main vendor(s) by means of the tender docu

ments and the contracts. By being explicit about local industrial parti

cipation, by making it an evaluation criterion in the choice of vendor(s), 

and by finding an enforceable contractual mechanism to ensure the respect 

of promises made during contract negotiations, the utility owner can and 

should indeed exercise a major influence on the whole issue of local 

participation because of his bargaining power over the potential vendor(s) 

prior to the signing of the plant order. 
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k^ How should the tender documents be formulated in the context of a 

maximum local participation? The following elements should be considered: 

a) First, an obvious but still a worthwhile mentioning point. In the 

tender documents and in its general attitude, the utility owner must 

abundantly make clear that the degree of local industrial participa

tion shall be an important evaluation criterion of the main tenders. 

At all levels and in all documents, the message must be unambiguous. 

b) Regardless of the contracting mode that the utility owner plans to 

eventually adopt, the documents must specify a price breakdown in 

packages and even allow for single bids (e.g. turbogenerator package 

or island alone). Besides providing more leverage to the owner, this 

method will ultimately bring more price transparency for the benefit 

of both owner and industry. 

c) In the tender documents or subsequently with the short-listed 

suppliers a further detailed price breakdown of the main supply 

packages (with may be more than 50 - 100 entries) should be requested. 

The suppliers are understandably quite reluctant to go that far in 
« 

revealing the details of their pricing policy. But in today's buyer's 

market, nothing is impossible.... 

d) Whenever possible and relevant, the specifications of the tender 

documents should be such as to allow Dutch suppliers to qualify their 

products. 

e) In a "minimum" option, the bidders should at least be asked to quote a 

Dutch subtotal for eyery bid submitted as per b) hereabove, and even 

for the detained list of paragraph c). The sum of these subtotals 

will show the seriousness of the vendors to take into account local 

participation. 

f) In a "medium" option, the tender documents could specify that a cer

tain minimum total fraction of supplies be purchased in the Nether

lands. Each bidder should then 11st by category of equipment and ser

vices the volume that he Intends to subcontract in the Netherlands. 
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9) In a "maximum" option, the tender documents should contain a specific 

list of equipment and services to be acquired in the Netherlands. If a 

bidder wants to deviate from the list, he should then justify the 

deviation with details regarding price, quality or delivery schedule, 

h) Firm price quotations must be requested, not subject to changes due to 

an allegedly uncertain local scope. Thus, the main vendors are forced 

to get early enough subcontract quotations from local partners. The 

tendering period should be long enough to allow such local inquiries. 

B. How can the final purchase contract be managed to ensure an enforceable 

level of local industrial participation? Experience elsewhere has shown 

that the favorable figures discussed prior to contract signing do not 

always survive the subsequent pressure of events. Arguing with a tight 

schedule and tight quality requirements, the main vendor(s) can often 

convincingly justify a last-minute supply from their own factories. Among 

the possibilities of enforceable measures, one may mention: 

a) No signing of main supply contracts before appropriate letters-of-

intent have been issued to local companies. Here again, enough time 

must be provided by the utility to allow such negotiations with the 

short-listed vendor(s). 

b) Alternatively, adjunction to the main supply contract of a specific 

list of equipment and services to be procured locally. This list would 

be jointly agreed upon and based on preliminary negotiations between 

the main suppliers and potential local subcontractors. The list should 

be accompanied by suitable contractual clauses on modification proce

dures and other conditions. 

These measures and other possibilities should be thoroughly discussed bet

ween between the utility owner, the industry and the interested government 

offices prior to the issuance of the tender documents. 

The utility owner and industry should establish a mechanism to handle the 

Issue of Industrial participation prior and during the tender evaluation 

phase. For example, one person in the utility team for bid preparation and 
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evaluation should be given the responsibility to review and essess the 

team's activity from this viewpoint. He would also act as liaison officer 

to I REM which could thus defend the collective interests of the Dutch 

industry. 

Whiie recognizing the priority of the utility's objective for cheap and 

reliable electricity, such a direct approach and such measures as ment

ioned hereabove will in last analysis lead to an optimum Dutch industrial 

participation that will combine the interests of the utility for a strong 

domestic base in spare parts, repairs and services, ana the interests of 

the industry to strengthen their market position at home., and also inter

nationally. 
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Table 9.1 

Typical Total Plant Cost Contributions 

Direct cost (excl. first fuel load) 

Land and land rights 0.2 t 
Civil works and structures: equipment/materials 8.2 % 

erection 7.6 % 

Nuclear package equipment 30.6 I 

erection 9.2 % 

Turbogenerator package equipment 18.8 % 

erection 3.7 % 

Electric package equipment 3.0 % 

erection 1.0 % 

Miscellaneous equipment 1.5 % 
m erection 0.4 % 

Total direct cost 
* 

84.2. % 

(Total "Equipment" 62.3 %) 

(Total "Erection" 21.9 %) 

Indirect cost (excl. interests during construction and escalation) 

Construction facilities, equipment and services 

Engineering ans services: architect-engineering 

Other owner's cost 

5.7 * 

5.0 % 

5 .1 % 

Total indirect cost 15.8 * 

Total Plant Cost 100.0 % 
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Table 9.2 

Breakdown of nuclear plant costs 

| Direct Costs 1 

1. Civil works and structures 

Site improvement and facilities 

Reactor building 

Turbine building 

Intake and discharge structures 

Reactor auxiliary building 

Radioactive waste building 

Fuel storage building 

Miscellaneous buildings 

2. Nuclear package 

Reactor equipment 

Main heat transfer and transport systems 

Safety cooling systems 

Radioactive waste treatment and disposal 

Nuclear fuel handling and storage systems 

Other reactor plant equipment 

Instrumentation and control, electrical and ventilation systems 

3. Turbinegenerator package 

Turbo-generators 

Main steam systems 

Condensing systems 

Feed heating systems 

Other turbine plant equipment 

Instrumentation and control, electrical and ventilation systems 
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4. Owner's package 

a) Electric plant 

Switchgear 

Station service equipment 

Switchboards 

Protective equipment 

Electrical structures and wiring containers 

Power and control wiring 

b) Miscellaneous plant 

Transportation and lifting equipment 

Air and water services systems 

Communication equipment 

Furnishing and fixtures 

{Indirect Costs| 

c) Construction facilities, equipment and services 

Temporary facilities 

Construction equipment 

Construction services 

Commissionning and consumable materials 

Temporary housing for site staff 

d) Engineering and management services 

Project management staff 

Plant engineering 

Construction site supervision 

Commissioning site supervision 

e) Owner's cost 

Housing for operating staff 

Owner's project management 

Owner's engineering staff 

Training of personnel 

Safety licensing costs 

Taxes and Insurances, etc. 
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Tabel 9.3 

Dutch local Participation 

(Dutch percentage = Dutch fraction times percentage as in Table 9.1) 

Direct cost 

1. Land and land rights 

2. Civil works - equipment 

3. - erection 

4. Nuclear side - equipment 

5. - erection 

6. Turbogenerator side - equipment 

7. - erection 

8. Electric - equipment 

9. - erection 

10. Miscellaneous - equipment 

11. - erection 

12. Construction facilities, etc. 

13. Engineering/services 

14. Other owner's cost 

Dutch fraction Dutch percentag 

1.0 0.2 % 

0.9 7.4 % 

0.95 7.2 % 

0.45 13.8 % 

0.75 6.9 % 

0.55 10.3 % 

0.8 3.0 % 

0.90 2.7 % 

0.95 0.9 % 

1.0 1.5 % 

1.0 0.4 % 

1.0 5.7 % 

0.9 4.5 % 

1.0 5.1 % 

Grand Total 69.6 % 


