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I

am proud to present the first edition of ‘Focus on PALLAS’. With this publication we would like to inform all
stakeholders with regard to the PALLAS-reactor about
the progress of the PALLAS-project. We also would like to
illustrate what we stand for and how our organisation works.
But first, I would like to address the following: we have noticed
that when people hear about the Foundation Preparation
Pallas-reactor (Stichting Voorbereiding Pallas-reactor) (PALLAS)
they think of a large nuclear power plant. This assumption is
incorrect. The PALLAS-reactor is not suitable for producing
electricity. It will, however, be a nuclear facility that is optimised primarily for the production of medical isotopes.
Did you know that about 48 million exams and treatments
take place with medical isotopes every year worldwide? I am
convinced that every Dutch person knows someone who
has made use of a medical isotope produced in the existing
research reactor in Petten when they were diagnosed with or
treated for cancer or a cardiovascular disease. We were therefore pleased with the report of the high-level working group,
which included positive statements made by many ministries
last year about the necessity of the permanent availability of
medical isotopes. They noted that the medical world actually
cannot make do without a nuclear reactor. Nuclear physicians
testify to the crucial importance of the availability of medical
isotopes.
Reactors are currently still the biggest producers of medical
isotopes. For some isotopes, a lot of effort is being devoted to
searching for alternatives. PALLAS is also an advocate of those
initiatives, as long as supply reliability is ensured for the many
millions of patients throughout the world each year.
Back to PALLAS. In 2017, the PALLAS organisation took some
major steps forward. The first milestone was the completion
of the tender process for the design and construction of the
PALLAS-reactor. We are now entering a new phase: the experienced designers and builders of Argentinian-Dutch company
ICHOS (INVAP and TBI companies Croonwolter&dros and
Mobilis) will deliver the draft of the reactor design in 2018.
We also made progress in the area of required permits in

2017. PALLAS submitted an application and the legally mandated Strategic Environmental Assessment, the SEA, for the
required revision of the current zoning plan for the property
in Petten. In addition, we compiled a Visual Quality Plan that
outlines how the building will look. We expressly included the
opinions of local residents, who prefer to have an inconspicuous reactor facility in their midst.
Another benchmark in 2017 was the creation of the Business
Case 3.0 document. Due in part to the expert external review,
this document was positively received by our shareholders,
the Ministry of Economic Affairs and Climate Policy and the
Province of North Holland, among other things, thanks to the
solid substantiation of the financial feasibility of both the construction and operation of the PALLAS-reactor. The business
case is the guideline in our talks with a wide range of private
investors, who are increasingly expressing interest in this unique investment project. The numerous talks we had in 2017
with customers, potential customers and investors confirm
that we are on the right path with our business case.
Our organisation grew a lot in 2017. Not only did we hire more
employees, we also spent a lot of time on training, optimised
safe work practices and an inspiring cultural programme. With
regard to our organisation’s further development, we are expressly examining the required competencies per phase. For
example, our employees will require other competencies and
roles during the construction phase of the reactor compared
with those during the commissioning phase. We truly are a
learning organisation where people enjoy to work.
We still have a long way to go, but I have every confidence that
we are getting one step closer to our objective every day: to
build and operate a reactor that produces medical isotopes
with which doctors can save more patients’ lives. As Marcel
Stokkel, Head of Nuclear Medicine at the Antoni van Leeuwenhoek Hospital, states later in this annual report: ‘Simply put,
we very much need this reactor in nuclear medicine.’

Hermen van der Lugt
CEO, Foundation Preparation Pallas-reactor
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PALLAS in brief

P

ALLAS has set itself the goal of building a state-of-theart multifunctional reactor which has been designed
for the production of medical and other isotopes and
for conducting nuclear technological research. PALLAS will replace the High Flux Reactor (HFR) in Petten, which
is almost 60 years old and situated 50 km to the north of
Amsterdam.
In European hospitals, seventy percent of isotopes used for
diagnostic procedures (e.g. cancer, cardiovascular diseases)
and for treatment originate from the Petten reactor. Globally,
this percentage is approximately thirty percent, and in the
Netherlands it is as high as eighty percent. In 2012 the Dutch
government decided to replace the HFR, in order to guarantee
a reliable supply of a wide range of isotopes in the long term.
In doing so, the Netherlands can retain - and possibly expand
- its position as the world’s largest producer of medical isotopes. For the location of the new reactor, the preference went
to the current location in Petten (municipality of Schagen),
since this site has both knowledge of and a complete infrastructure for the production and processing of medical isotopes. Until 2013, PALLAS was a project organisation of NRG,
the operator of the HFR. On 16 December 2013, the project
was transferred to the independent Foundation Preparation
Pallas-reactor.
Different phases
PALLAS’s activities are divided into various phases. The
first phase concerns the design, the tender of the reactor’s
construction and obtaining the required permits. At the same
time, a solidly substantiated business case will be compiled in
order to attract private financing for the construction, commissioning and operation of the nuclear reactor.

To this end, PALLAS obtained an 80 million euro loan from
the Ministry of Economic Affairs and Climate Policy and the
Province of North Holland. The goal is to complete the work
for this phase in 2020.
The second phase will be financed by private companies or institutions. PALLAS will start preparations for and the construction itself in 2020. This phase will take about five years. The
goal is to have the new reactor operational in 2025, and then
gradually take over production of medical isotopes from the
HFR. The life expectancy is estimated to be at least 40 years.

Petten has a business park about 70 hectares in size,
located in a unique dune landscape, and surrounded by
a protected nature reserve. Research and commercial activities in the field of energy and nuclear medicine have been
taking place there since the 1960s.
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The importance of 		
medical isotopes and 		
of the PALLAS-reactor

’M

any patients are dependent on medical isotopes. We
can no longer provide quality patient care if diagnostics and treatments cannot properly use medical isotopes. If this were the case, we would go back in time
about 80 years. As diagnosticians, we act as the treating physician’s
eyes. If isotopes are missing from integrated care, the treating physicians are, in effect, blind. With regard to treatments, they will lack
essential components in the complete arsenal of treatments.’
This warning comes from Professor of Nuclear Medicine LioeFee de Geus-Oei (Medical Contact, 12 January 2017). The major
and increasing importance of medical isotopes is not disputed
in medicine. Every year about 48 million people (400,000 people in the Netherlands) depend on medical isotopes for their
health. Isotopes are radioactive particles in radiopharmaceutical products that, among other things, detect or fight cardiovascular diseases and cancer cells. The demand is expected to
increase in the future.
The majority of all medical isotopes that healthcare professionals use worldwide is produced in six reactors. The HFR

reactor in the North Holland town of Petten is the most important producer, followed by a reactor in Belgium. Five of the six
reactors are older than 45 years, and the sixth one (in Australia) has now been operational for 10 years. The older a nuclear
reactor is, the greater the risk of production suddenly coming
to a standstill. Even if only one reactor fails, big shortages
may occur worldwide, warned the Dutch National Institute for
Public Health and the Environment (RIVM) in 2017 in its investigative report titled Production and Use of Medical Radioisotopes
in the Netherlands. These reactors, including the one in Petten,
are due to be replaced. Other existing reactors are not suitable
or not intended for the production of medical isotopes, but
for nuclear research or educational purposes. Developing new
suitable reactors is time-consuming and requires quite some
investments. Therefore, the question for the coming years is
whether the supply of medical isotopes will be able to meet
the increasing market demand. That is why the PALLAS-reactor
is necessary - so that patients will continue to be able to be
diagnosed and treated with medical isotopes in the future.

Reactor isotopes

Cyclotron isotopes

molybdenum-99

indium-111

diagnosis of diseases –e.g. heart failure,
cancer- using Technetium-99m

xenon-133

lung ventilation studies

diagnoses, investigations
of the brain and colon

iodine-123

diagnosis of thyroid function

holmium-166

therapy of e.g. liver tumours

lutetium-177

therapy of e.g.
neuroendocrine tumours

iodine-125 and iodine-131
therapy of prostate cancer
and thyroid conditions

iridium-192

thallium-201

detecting cardiac conditions

rubidium-82

detecting cardiac conditions

gallium-67

diagnosis of infections
and inﬂammation

therapy for cervical, prostate,
lung, breast and skin cancer
Type of isotope

strontium-89

description

pain management in bone cancer

therapy

yttrium-90

therapy of liver cancer
and rheumatic conditions

therapy &
diagnosis
diagnosis

Figure 1 Isotopes from Petten
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Diagnostic application of isotopes
To diagnose certain diseases, a small quantity of slightly
radioactive fluid is injected into a patient by a nuclear
medicine professional. To ensure that the fluid arrives at
the correct location in the body, it is combined with another,
non-radioactive substance called a tracer, which is usually a
protein.
After a while, the radiation indicates whether - and if so,
where- something abnormal is happening. This way, healthcare professionals can use nuclear imaging techniques to
detect cancer cells at an early stage, or check whether the
patient’s organs are working properly.
Oncologists, cardiologists and neurologists in particular use
medical isotopes for diagnostic purposes. It is estimated
that this is done in more than 10,000 hospitals worldwide.
In over 80% of cases, the medical isotope technetium-99m
is used. This is a decay product of the ‘mother isotope’ molybdenum-99, a radioactive substance that is produced on a
large scale in a few nuclear reactors in the world.

Therapeutic application of isotopes
Use of therapeutic applications of radiation has rapidly
gained ground in recent years. Treatment of patients with
radiation can be subdivided into radiotherapy (external
radiation source), nuclear medicine therapy (including
brachytherapy) and palliative treatment (pain management).
The last two treatments use medical isotopes.
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‘Simply put, we very much need this reactor.’
‘Without medical isotopes we can’t do anything.
inject patients with this. Not only can we then detect
Our Nuclear Medicine Department at the Antoni
any tumour metastases, we can also apply targeted
van Leeuwenhoek Hospital could go ahead and
internal radiation. The radioactive proteins then only
close without them. Naturally, there are alternative
adhere to the cancer cells and destroy them with
methods for making medical isotopes, primarily protheir radioactive radiation. We call this combination
duction by cyclotrons. But those isotopes are only
of therapy and diagnosis ‘theranostics’. This is
suitable for diagnostic purposes, not for treating
revolutionary and very effective, also for treating
tumours. That’s why a reactor is essential. There are
prostate cancer, for example. But I expect that this
a few of them in the world, but most of them are
technology will also become available for many
old or will close down in the near future. The reactor
other types of cancer in the near future. We will then
in Canada closed down two years
not only be able to get the original
ago. We currently still have a stable
tumour, but all the metastases as
supply of medical isotopes, but all it
well; as we inject the radioactive
takes is for one reactor to experience
substance into the bloodstream, after
a failure, and all hospitals worldwide
which it can reach all metastases in
will immediately have a problem. New
the body. Sometimes you can kill off
reactors are needed in any case. And
the tumour, sometimes you can
PALLAS has progressed relatively far,
significantly lengthen progression-free
so this could be the first new reactor
survival - the period of time that the
that opens. Simply put, we very much
metastases do not spread.’
need this reactor in nuclear medicine.’
Marcel Stokkel, Head of
Ignorance
Nuclear Medicine at the
Diagnosis and treatment in one
‘Patients investigate using Google and
Antoni van Leeuwenhoek
‘Another valid argument for PALLAS is
ask me about the benefit of medical
Hospital and Chair of
that the demand for medical isotopes
isotopes. But they get scared as soon
the Dutch Association of
will increase greatly in the years to
as they hear the term ‘nuclear mediNuclear Medicine.
come, simply because we are
cine’. They ask me how soon after the
constantly seeing more results, both in the diagnotreatment they will become bald, and whether they
sis, as in the treatment of tumours. Take neuroendowill emit light when they are lying in bed at night...
crine tumours, one of my focus areas. These often
but with a CT scan they hardly worry about the
grow slowly. It takes years before they really cause
radiation. Oh, well. People need to be reassured and
symptoms, including in the small intestine, stomach,
need to be informed. I truly hope that the PALLASpancreas and lungs. Not only do medical isotopes
reactor will be here soon. The plan is to get as much
help detect this type of tumour, we can also
private financing as possible for the reactor. I hope
increasingly improve our treatments. We can
that this won’t result in the price of medical isotopes
combine a tracer with lutetium, for example, and
skyrocketing. We certainly should not want that.’
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PALLAS’s tasks

Design and construction
This task is aimed at all activities that relate to the
specifications, functional requirements, tender of the
design, construction and operation of the PALLAS-reactor.

Permits
To enable construction of the new reactor, various
government agencies must make decisions and grant the
required permits. The current zoning plan must therefore
be revised. To this end, the Design & Licensing team must
submit a legally mandated Strategic Environmental
Assessment (SEA), for revising the zoning plan to the
municipality of Schagen. This was done at the end of
2017.
Within a few years, PALLAS will request a Nuclear Energy
Act (NEA) permit from the Dutch Authority for Nuclear
Safety and Radiation Protection (ANVS); an EIA (much more
detailed) is required for this. In addition, the NEA permit
requires a comprehensive Safety Report. Other relevant
laws for PALLAS are the Water Act for all direct discharging
of cooling water, the Environmental Permitting (General
Provisions) Act for location-bound activities, including
construction, installation and use, and the Nature
Conservancy Act for protecting nature areas.

The Cherenkov effect is used during
molybdenum production: sitting in the
dark and watching through thick lead
glass, operators see exactly where the
radioactivity
12 is in the process.
(Photo: Curium)

Solid business case
PALLAS is working on establishing and maintaining a solidly substantiated and economically viable business case.
Substantiation of the financial feasibility of building the
PALLAS-reactor is centre stage in this respect. The goal of
the business case is to successfully attract private financing
for the construction, commissioning and operation of the
nuclear reactor. The business case also takes the decommissioning into account.
In addition, the Business Case & Financing team was given
the task in 2017 to analyse the quotations of the reactor
builders involved in the tender process: do the design
proposals consider all of the functional requirements
mentioned in the business case to a satisfactory extent?
Regular coordination regarding design choices will be
necessary during the design phase as well.

Financing
PALLAS has the task of obtaining private financing for the
following PALLAS phases: the construction, the commissioning, the operation and the decommissioning of the PALLASreactor. PALLAS is in talks with potential private investors
and is drawing the attention of national and international
companies, and institutional and other private financiers.
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‘The business case got an even more
solid foundation in 2017’
‘The highlights of 2017? First, the successful tender
for the construction of the PALLAS-reactor, with
which the organisation is now entering a new phase.
Second, I’d like to mention the report from the highlevel working group. Various ministries indicate the
necessity of the reliable supply of medical isotopes.
Of course, government support is crucial for us. PALLAS is also picking up more and more tailwind from
the medical community. Nuclear medicine professionals point out that a nuclear reactor
will always be necessary for therapeutic isotopes in particular.’

tensive knowledge and experience to support the
organisation’s management as well as possible in
various areas. Last year, for example, we reflected
on important issues such as the European tender procedure, which has now been completed,
the business case, and the tasks of the high-level
working group that advised the Cabinet. As the Supervisory Board, we are able to do this from various
perspectives thanks to our diversity of knowledge,
experience and contacts. In recent
years, we have very much benefited
from the knowledge contributed by
Jan Telgen about European tender
A more appealing business case
procedures, as a former member
‘Another highlight is that our business
of the Supervisory Board of ECN/
case got an even more solid foundatiNRG; Wim Turkenburg keeps us and
on in 2017 with version 3.0. PALLAS’s
the organisation alert to the risks
shareholders had the business case
associated with the construction and
challenged by an external agency,
operation of a reactor; Mich van der
which PALLAS passed with flying
Harst ensures that we do not lose
Remco van Lunteren,
colours. The organisation was given
sight of the interests and processes
Chair of the PALLAS Supera number of areas for improvement,
in the government’s decision-making
visory Board and Director
which we have started working on.
process; and I myself contribute
of Strategic Alliances of
This too has made the business case
knowledge of and experience in
the UMC Utrecht
more appealing, as evidenced by the
political-administrative decisionincreasing serious interest of potential investors.
making processes, as well as the developments
that I observe in medical innovation in my primary
What PALLAS does is still a best-kept secret for many.
function.
The fact that the PALLAS-reactor will not generate
PALLAS still has a long way to go, but the progress
nuclear energy, but will primarily be a nuclear prowe have made is positive. More and more private induction facility for medical isotopes, has not yet been
vestors are exhibiting interest in us, and support for
understood by everyone. That’s why, in my opinion,
this reactor is increasing in political-administrative
PALLAS will have to focus on telling the PALLAS story
circles and in society as a whole. This does not alter
in 2018. Why is the reactor necessary for millions
the fact that we still have difficult hurdles to overof people worldwide, and what does the market for
come, but it is important to make everyone aware
medical isotopes look like?’
of the opportunities for medical innovation and the
benefit and necessity of this project. This added
Diverse composition of the Supervisory Board
value is a precondition for both our future financial
‘At the Supervisory Board, we try to use our exbackers and support in society.’
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Organisation in 2017

Employees

state of affairs within the PALLAS-organisation: where does
the organisation stand, how are things organised now, and
what do we need to pay more attention to in the short term?
This study resulted in a set of recommendations to help us be
properly prepared for taking the next step. PALLAS then compiled a plan for the correct implementation of these recommendations; with which PALLAS commenced in 2018.
The organisation differentiates the upcoming phases of
development of the PALLAS-reactor. The construction phase
requires different processes, competencies and roles than the
commissioning phase, for example. That is why in the coming
years, PALLAS will periodically take stock within the organisation of the knowledge and competencies required for the
next phase and will, of course, take the necessary action to
implement recommendations. The manner in which safety in
general and nuclear safety in particular is and will be entrenched in the organisation is an important focal point with this
work. In 2018, PALLAS will present its approach to the nuclear
authority ANVS in a so-called Safety Management & Organisation Report.

At the end of 2017, PALLAS had 28 permanent staff members.
At the start of 2017, that were 24 persons. PALLAS also contracts external expertise, depending on the work that there
is at the time. In 2017, PALLAS contracted 20 such experts.
About two-thirds of the employees work on tasks for the 		
Design & Licensing team, with the remaining employees
working on tasks for the business case, the financing, support,
and development of the PALLAS-organisation.

Gender

(permanent staﬀ)

Female | 8

Nationalities

8

Work ﬁeld

(permanent staﬀ)
Design &
Licensing|16

Permanent staﬀ

29
in %

71
Male|20

57

28

in %

11

External experts

20

32
Staﬀ |9

Business Case &
Financing |3

Corporate social responsibility

Figure 2 PALLAS employees in 2017

PALLAS’s core values are ‘care’, ‘reliability’, ‘excellence’ and
‘connected cooperation’. But it is not only our own employees
who have to abide by these values in their work: all companies that work for PALLAS must do so as well. An important
incentive for PALLAS employees is the possibility of contributing to the recovery of ill people worldwide through the use of
medical isotopes.
PALLAS structurally weighs every possible impact on people
and the environment in all its activities. PALLAS strives to
remove negative effects and risks or keep them to a minimum
and - where realistically possible - change the situation for the
better. The organisation opted for an approach with project
and work plans, procedures, instructions and work methods
in which all essential processes are guaranteed. PALLAS has
chosen an approach with project and work plans, procedures,
instructions and work methods in which all essential
processes are guaranteed.

Organisationally ready for the future
The PALLAS-organisation will adapt to its new tasks with every
next step it takes. After all, the requirements being placed on
PALLAS will change along with these tasks. That is why the
organisation wants to be able to clearly show at all times how
the responsibilities are distributed within the management
team, show that employees are sufficiently qualified to carry
out their duties, and demonstrate that it has embedded the
national and international safety requirements into the organisation and culture. PALLAS strictly complies with national
and international laws and regulations, with the International
Atomic Energy Association (IAEA) in Vienna being an important
source of knowledge.
In 2017, PALLAS conducted an in-depth analysis of the current

CEO

HR & Management
Assistant
SHEQS
Manager
SHEQS
Manager

Project Manager Business
Case & Financing
Project Manager
BC&F

Communications
Manager
Communications
Manager

Finance
Manager

Director Design &
Licensing

Finance
Manager

Project
Oﬃcer

Management
Assistent

Procurement
Manager
Commissioning
Manager
Construction Control
Manager
Licensing
Manager

Figure 3 PALLAS organisation chart in 2017

Design Control
Manager
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Cooperation
PALLAS is very aware of the importance of maintaining
good relationships with the surrounding area and its stakeholders. That is why, in 2017, PALLAS worked together
with other companies and organisations to create a future
vision for the Health & Energy Campus in Petten.
PALLAS cooperated on many fronts with NRG, the operator
of the current reactor in Petten. In 2017, we approached
current and future customers together, took part in international nuclear medicine congresses in Denver (US) and
Vienna, and participated in international meetings on bringing about real, market-based prices for medical isotopes.
PALLAS’s existing principals/financial backers (the Ministry
of Economic Affairs and Climate Policy and the Province
of North Holland) are regularly informed about current
developments and about the progress of work. The Supervisory Board appointed by them protects the interests of
the principals and is therefore comprehensively informed
about the progress every two to three months.
PALLAS also likes to help inform political parties in both the
Province of North Holland as well as the House of Representatives in The Hague.
In 2017, there was continuous consultation with stakeholders such as local residents, local entrepreneurs, the
municipality of Schagen, Staatsbosbeheer (the Dutch
Forestry Commission), the Water Authority and knowledge
institutions. There is also regular contact with the Authority
for Nuclear Safety and Radiation Protection (ANVS), the
Central Organisation for Radioactive Waste (COVRA) and
the Nuclear Research & Consultancy Group (NRG).
PALLAS organised various information evenings for interested parties in 2017. At the start of 2018, PALLAS partnered
with the municipality of Schagen to organise an information meeting about the SEA. In addition, the ‘Petten Village
Council takes place four times per year.

Cultural programme
The PALLAS staff is characterised by great international
diversity as a considerable amount of our knowledge also
derives from other countries. The organisation has highly
educated employees from the Netherlands, Argentina, Belgium, England, France, Italy, Spain and South Africa. That is
why a cultural programme was started by HR in 2017. With
the aid of the profile dynamics method, the employees’
personalities were identified so that people could obtain
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better insight into their own behaviour and the reactions
of their colleagues. What is more, this programme takes
into account various management styles. PALLAS is a
proponent of the consensus model. By talking about this
with others, more understanding is generated for ‘other’
management styles.
With this cultural programme, PALLAS aims to lay the foundation for the organisation’s culture in the coming years, so
that all employees, regardless of their cultural background,
think alike about the why, how and what and about the
practical application of the core values of PALLAS.

Sharing experiences
PALLAS likes to enter into dialogue with all possible stakeholders and believes in the adage ‘Knowledge is power, but
sharing knowledge is strength’. This is evidenced, among
other things, by talks with managers and operators of
other nuclear reactors, such as those in Belgium, Australia
and South Africa.

Security
Security of nuclear facilities, materials, and information is
of utmost importance to PALLAS. To prevent the safety of
people and the environment from being endangered, or
knowledge and information about the reactor, the technology or (reactor) material ending up in the wrong hands,
PALLAS complies with the IAEA policies as published in the
Nuclear Security Guidelines.
Furthermore, PALLAS ensures that the reactor design will
comply with the relevant conditions as stipulated in Dutch
and international laws and regulations regarding security
of nuclear installations and nuclear materials.
In addition to nuclear safety, we also ensure the personal
‘conventional’ safety of employees. PALLAS involves employees in working with security procedures and ensures
that they comply with these. PALLAS trains employees on a
regular basis, continuously striving for improvement.

Certifications
In 2017, PALLAS succeeded in certifying the organisation
pursuant to the ISO27001 information security standard.
The ISO9001 and ISO14001 certifications had been
previously obtained. Where possible, PALLAS makes sure
that suppliers are also certified pursuant to the same
standards.

‘Potential investors are proactively involved’
‘When I was finishing my Master of Business AdmiThis organisation gives me room to grow. I attend
nistration degree almost two years
training and take courses, but I learn
ago, PALLAS was looking for a junior
the most on the job. I especially learn
business analyst. I applied, was hired,
an enormous amount from daily
and started working for the organicollaboration with colleagues. I am
sation while I was still studying. My
also involved in talks with potential
primary task was to refine the finaninvestors. They want to know all the
cial model that underlies the business
substantive aspects of the business
case. We can use the financial model
case and the reactor. The potential
to forecast the returns investors can
investors come to us with good quesexpect. To be able to truly underAlex Rood, Strategy
tions and are pro-actively involved. Of
stand the business case, it was impor- Associate PALLAS
course, they also ask about potential
tant for me to immerse myself into
risks. That helps us think ahead and
the technical aspects of the reactor as well. That
fine-tune our work. All in all, it is a very interesting
was difficult, but interesting.
and challenging workplace.’
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Mission

‘We will be able to get the necessary permits’
‘After my studies in chemistry and physics in
represented. I like having such an internationally
France, and then doing several apprenticeships, I
oriented work environment. I myself work in the
started my career as a safety expert
PALLAS Design & Licensing team.
in 2008. I was working for Areva at
We are working hard on obtaining
that time, a French company that is
all of the required permits to build
active in the nuclear sector. In 2013,
the reactor and get it operational.
I switched to NRG, where I was the
We have already made a lot of proRisk & Reliability Officer.
gress with the conventional permits,
Two years ago I came to PALLAS.
but we have just begun the nuclear
What appealed to me in particular
permit application process.
was that this project is completely
I have every confidence that we will
new - for everyone involved. I mean,
be able to get all the necessary perhow many decades has it been since
mits. It will certainly be a challenge
the last reactor was built in the
Sinda Kahia, Licensing and
to secure the private financing. Our
Netherlands?
Safety Engineer PALLAS
colleagues who are working on that
The cultural diversity at our organiare very competent. This makes me
sation is quite big, with a lot of nationalities being
very confident that we will succeed.’

PALLAS’s mission is to provide unique solutions
for nuclear medicine and research.

Vision
PALLAS will build a safe and state-of-the-art production facility that will be the world’s leading producer of
radioisotopes for nuclear medicine and enable nuclear
technology research - the first in industry to be privately
financed, owned and operated.

Values
Care
We care about health and wellbeing, safety, security and
the environment.
Reliability
We act truthfully and professionally and deliver what we
promise.
Excellence
We apply our unique knowledge and experience to the
benefit of society.
Connected cooperation
We capture the interests of internal and relevant external
stakeholders and contribute towards optimal fulfilment of
those interests.

Convictions
We believe that PALLAS:
• Makes an essential contribution to nuclear medicine
and research.
• Will be the future benchmark for nuclear medicine
development and production, and for nuclear research.
• Will be able to create a broad support from investors,
government, medical society, industry and the public.
• Can deliver a state-of-the-art, safe, commercial production facility for nuclear medicine and research.
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Values expressed in desirable conduct
Care
• My thoughts and actions are driven by well-being
and nuclear safety and the principles of the
IAEA safety culture: I always ensure that risk is
adequately managed when it comes to safety,
security, health and the environment.
• I care for the well-being of my colleagues as
much as for my own.
Reliability
• I maintain open and constructive work relation
and share my knowledge and experience with
my colleagues.
• I am aware of relations and interfaces with other
work streams and manage those by delivering
on time and being transparent.
• I act fairly, responsibly, and with integrity, respect and courtesy when working with colleagues,
contractors, authorities and other stakeholders.
• I work with the end product in mind.
Excellence
• I deliver work according to high standards and
first time right.
• I continuously look for improvements in my or
my own team’s way of working.
Connected cooperation
• I am aware of the interests of my stakeholders
and I keep them informed about how I integrate
their interests in my work.
• I take active interest in collaborating with others,
both on a professional as a cultural level.
Leadership
• I delegate, give responsibility to people, encourage people to take ownership and responsibility, and empower people, while setting clear
goals.
• I give regular feedback.
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Design & Licensing
team in 2017

Tender
In 2015, PALLAS started the tender procedure for the design
and construction of the PALLAS-reactor according to the
EU’s tender guidelines. After an extensive pre-selection, the
next step in the tender procedure for the construction of the
PALLAS-reactor was taken in 2017: three parties were formally invited to participate in the tender. They received the
functional specifications for the design and the construction
management of the new reactor. These three parties - INVAP
from Argentina, TechnicAtom from France and Kaeri from
South Korea - submitted their quotations in March. Each of
the bidders had formed a consortium so that their quotation
was able to offer all of the relevant expertise.
In May 2017, PALLAS discussed these conceptual designs
with the submitting consortia during a negotiation round.
They were asked to provide a comprehensive, detailed cost
analysis for both the design and the construction of the
reactor. In addition, they were required to make their own
contribution to the financing of the PALLAS project. The
evaluation showed that an important assumption about the
scope of the reactor had to be modified: the circumference
would not be 40x40 metres but 40x60 metres. At the end of
June, the bidders were asked to submit their revised quotations by mid-August.
After reviewing these revised proposals, it appeared that a
third round was necessary, which had not been anticipated.
The most important reason was that the consortia had not
sufficiently met all of the design requirements and the financial and contractual guarantees requested by PALLAS.

On 24 January 2018, Hermen van der Lugt, CEO of PALLAS,
Vicente Campenni, CEO of INVAP, Lennart Koek, Director of
Croonwolter&dros B.V. and Robert Jan Feijen, Director of
Mobilis B.V. signed the contract in The Hague. The agreement was signed in the presence of Alberto Weretilneck, Governor of the Río Negro Province, Héctor Horacio Salvador,
Ambassador to Argentina, Bas van den Dungen, General
Director of Curative Care of the Dutch Ministry of Health,
Welfare and Sport, representatives of the Dutch Ministry of
Economic Affairs and Climate Policy and Jaap Bond, Deputy
of the Province of North Holland.

Research on various cooling options
Cooperation with stakeholders
Throughout the entire design phase of the project, PALLAS consulted with local residents and other stakeholders - such as Staatsbosbeheer, the Water Authority and
the municipality of Schagen – regarding several matters,
including the visual integration of the new reactor into
the direct surroundings.

ICHOS
In December 2017, the Argentinian-Dutch company ICHOS
(INVAP and the TBI companies Croonwolter&dros and Mobilis) was selected as the designer and builder of the PALLAS
reactor. Among the deciding factors were: the convincing
project management approach, the extent to which PALLAS’s requirements were met and the schedule for the entire
project.
ICHOS will deliver a state-of-the-art multifunctional reactor
design: the concept design in 2018 and the basic design over a
year later, which, together with a preliminary safety assessment report (PSAR), is required in order to obtain the required
permits. The PALLAS-reactor will be a pool-type reactor, with
the reactor core being housed in a large water reservoir. In
addition, this consortium is expected to take care of the construction management and the commissioning of the reactor.
The construction is expected to take about five years.

The OPAL reactor (ANSTO) in Australia (photo INVAP).

A design for the non-nuclear part of the reactor, the so-called
‘Off-Plot-Scope’, was also needed. The Arcadis engineering
firm was tasked with this in 2015. In 2017, one of the firm’s
focus points was to research three different cooling options
for the secondary cooling of the reactor. Various options were
examined, including cooling water being drawn from the
Noordhollandsch Kanaal and the North Sea respectively (in
which the cooling water is subsequently discharged) and the
possibility of air cooling. At the beginning of 2018, drawning
cooling water from the Noordhollandsch Kanaal and discharging into the North Sea was opted for. It is still being examined whether residual heat from the cooling water could be
useful in other applications.

Milestones
The Design & Licensing team works according to a detailed
permit plan in order to identify the required approvals,
exemptions and permits and streamline the entire permit
application process. Important milestones in 2017 were the
completion of the SEA, the application to change the zoning
plan and the formulation of the Visual Quality Plan.

The SEA
The SEA delves into the possible environmental effects of the
PALLAS project, both in the construction phase as well as in the
transition and operational phase. PALLAS is meticulous and
thorough, and has therefore had several environmental studies
concerning the SEA done and redone.
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Eleven aspects were assessed in the SEA (see box). PALLAS
worked closely with the Arcadis engineering firm and nuclear
service provider NRG on this project.

Assessment framework
The guideline for taking inventory of and assessing the
effects is a so-called assessment framework. This consists of eleven aspects:
l Radiation protection and nuclear safety
l Soil and water
l Water safety (flood protection)
l Air quality
l Noise
l Light
l Nature
l Landscape and cultural history
l Recreation and tourism
l Archaeology
l Traffic
These eleven aspects are each further divided into
criteria and sub-criteria. The ‘soil and water’ aspect, for
example, contains the criteria ‘ground water’, ‘water
quality’, ‘cooling water extraction and discharge’ and ‘soil
quality’. A criterion such as ‘ground water’, in turn, will
then be further sub-divided into a number of sub-criteria, including the impact that changing the ground water
level will have on agriculture in the direct surroundings.

Zoning plan

how and the extent to which this fault line comes to the
surface. It is also known that the first few hundred metres
of substrate consists of sand: this has a dampening effect
on any tremors from below. In the autumn of 2017, PALLAS,
together with a specialised company, started seismological
soil research on and around the site in Petten. This field work
included triggering tremors on and near the future construction site and placing measuring equipment.

Permits
Around 2019-2020, PALLAS will request a Nuclear Energy Act
(NEA) permit; an EIA (much more detailed than de SEA) is
required for this. The initial preparations for this application
were started in 2017; well in advance, because permit processes can take a lot of time. A Safety Report is needed in order
to request a NEA permit. Other relevant laws for PALLAS and
with which the organisation is working include the Water Act
for all direct discharging of cooling water, the Environmental Permitting (General Provisions) Act for location-bound
activities, including construction, installation and use and the
Nature Conservancy Act for protecting nature areas.

Priority project
With respect to complying with the Nature Conservancy Act, it
is relevant that the PALLAS project was designated a ‘priority
project’ in 2017 based on the so-called PAS legislation (PAS
stands for Programma Aanpak Stikstof, or Nitrogen Approach
Programme). The nature surrounding the construction site
is very sensitive to the deposit of nitrogen, which will be
immediately released during the construction phase of the
reactor in particular. A ‘priority project’ is a project of general
national or provincial interest, for which the required development room has been reserved in advance based on the
PAS legislation.

Although the current zoning plan for the intended location
of the PALLAS-reactor does meet the required ‘concentration
of nuclear activities’ designation, the circumference of this
area is slightly too small for the PALLAS-reactor. That is why
it is necessary for the zoning plan to be revised, and why
PALLAS has submitted a change request to the municipality
of Schagen.

Visual Quality Plan
The Visual Quality Plan was also compiled in 2017. This plan
acts as a framework and outlines how the reactor building
will look. The opinions of local residents were incorporated
into this.

Various tests
Numerous aspects must be checked in order to obtain all
required permits and to comply with international laws and
regulations. For example: How could a flood or a plane crash
impact the reactor? PALLAS will be designed to withstand
even the most unlikely events. The substrate of the reactor
must also be carefully identified. That is why the Design &
Licensing team continued the testing all the way to the underground fault line near the reactor in 2017. They examined
HFR reactor in Petten (photo: NRG)
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The Business Case
in 2017

Milestone
A major milestone for PALLAS was the delivery of the Business Case 3.0, at the end of February 2017, to the two principals/financial backers: the Ministry of Economic Affairs and
Climate Policy and the Province of North Holland. This was
preceded by an intensive process of external consultation
and reviews. The Business Case 3.0 and the financing strategy were assessed by the Strategy& (PWC) consulting firm
on behalf of the Ministry and the Province. The assessments
were definitely positive and resulted in additions or further
improvements to the business case in several aspects.
Compared to the earlier versions of the business case, this
latest version contains more in-depth analyses and a solid
substantiation of the financial feasibility of building the
PALLAS-reactor. These analyses were done by means of a
comprehensive range of interviews with physicians, researchers, both large and small pharmaceutical companies,
existing and potential customers and potential investors.
Business Case 3.0 includes analyses of the isotopes that are
to be produced, rendering of additional services, a summary
of all possible costs (for construction, the necessary fuels,
the decommissioning at the end of the reactor’s service life,
etc.) and comprehensive market analyses. Based on this
solid, well-founded report, PALLAS entered into talks with
potential investors.

Demand will exceed supply
The market demand for medical isotopes is expected to increase steadily in the years to come. This applies to diagnostic isotopes, but even more so to therapeutic isotopes, which
can be used to not only detect tumours, but to treat them as
well. Even metastasised tumours can be treated with certain
medical isotopes, such as lutetium-177 and holmium-166.
The extent to which production of medical isotopes can keep
up with this increasing demand remains to be seen. After
all, there is only a limited number of reactors, with most of
these needing to be replaced in the coming years because
they are between 50 and 60 years old. However, hospitals,
pharmaceutical companies and physicians fear that the supply reliability of medical isotopes cannot be guaranteed in
the future. This is why the advent of the PALLAS-reactor has
seen a positive response.

kinds of ‘targets’ can be radiated, but the next step can also
be taken in the chain towards chemical and possibly medical
processing of radiated material. This would allow PALLAS
to expand its range of activities, thereby better distributing
risks.
It is a major advantage for the PALLAS-reactor that we are
able to tap into the vast knowledge and experience of the
people at NRG. What is more, as soon as the HFR has been
phased out, PALLAS can ensure a seamless transition of
the customers to the new PALLAS-reactor. This will create a
substantial customer base right away.

High-level meeting
A number of ministries joined forces in 2017 in the ‘high-level
nuclear landscape working group’. The task of this working
group at the General Director level, under the leadership
of the Ministry of Economic Affairs and Climate Policy, was
to map out the nuclear landscape in the Netherlands, take
stock of the financial risks for the government and identify
policy options for the future of the nuclear landscape in the
Netherlands. This working group’s final report indicates that,
given the need for the continuous availability of medical isotopes, the country deems the arrival of a nuclear reactor to
be a necessity. Furthermore, the working group stated that
the PALLAS-reactor ‘is currently the most advanced European
initiative for meeting the future demand for medical radioisotopes’. According to the report, the international community also regards this as an advanced initiative, with the
required knowledge infrastructure and necessary facilities
already being available in the Netherlands.
The working group also presented various scenarios for the
future nuclear research infrastructure in the Netherlands.
A further decision is expected to be made about this in
2018. PALLAS assumes that it will play a role in the nuclear
research infrastructure in the future as well.

Where can I find the report'?
https://www.rijksoverheid.nl/documenten/rapporten/
2017/07/03/eindrapport-hoogambtelijke-werkgroepnucleair-landschap

Value proposition of the PALLAS-reactor

Bid analysis

The production of the commonly used molybdenum-99
for diagnostic purposes will be a good foundation for the
PALLAS-reactor. In addition, the use of therapeutic applications of medical isotopes is sure to gain ground in the years
to come. This segment is therefore an appealing growth
market for the PALLAS-reactor. In addition to production of a
large number of medical isotopes, PALLAS will also focus on
nuclear research. The PALLAS-reactor will be able to operate
about 300 days a year, which is more than average. This offers more supply reliability for customers, and hence more
value.

In 2017, the Business Case & Financing project team extensively analysed important components of the bids received by
the reactor builders involved in the tender procedure. What
are the possibilities of improving these proposals from the
business case perspective (‘value engineering’)? What do the
financial feasibility and cost structure of the design proposals look like? This is an important analysis, because changes
that support the business case can still be implemented
during the reactor’s concept design phase. This is hardly possible in the next phase, basic design.

Nuclear Health Centre

In several countries, the production chain for medical isotopes is subsidised by the national government to various
degrees. An international agreement has been concluded to

In cooperation with NRG, PALLAS is investigating the possibility of setting up a Nuclear Health Centre, so that not only all

Level playing field
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stop this practice. Unfortunately, the agreement has not
yet been implemented everywhere. The Netherlands did
implement it, and PALLAS also has to abide by this policy.
There is therefore no honest and transparent international
level playing field. This weakens the business case of the
PALLAS-reactor and may be an impediment for private
investors. That is why PALLAS is in talks with the national
government to more strongly urge - at least within the EU an honest and transparent level playing field with respect
to the granting of subsidies to nuclear reactors.

The patients who encounter medical isotopes for diagnostic purposes are usually scheduled for a nuclear scan. This
includes all types of imaging techniques that use radioactivity. These scans are particularly well-suited to illustrate
movement and change, such as the bloodstream through
the heart or the metabolism in an organ.

Limiting waste flows
One disadvantage of nuclear reactors is that they produce
radioactive waste. PALLAS wants to limit the waste flow
as much as possible with the PALLAS-reactor. There are
various ways to do this. PALLAS will make the reactor’s
capacity as small and efficient as possible, so that less fuel
is necessary and hence less waste is produced. Production will also be made more efficient, contributing to the
reduction in waste. Ultimately, PALLAS will continue researching promising alternative forms of waste treatment
throughout the world.

Alternative technologies
In addition to the use of nuclear reactors, there are
also non-nuclear production alternatives. There is a
technique for producing medical isotopes via so-called
cyclotrons, or accelerator, with which many experiments are being conducted. These accelerators are
not yet suitable for producing all types of medical
isotopes on a large scale. Cyclotrons can produce isotopes such as iodine-123 (for diagnosing the thyroid
function), thallium-201 and rubidium-82 (with which
physicians can detect heart problems). A number of
medical isotopes can be produced on a large scale in
a reactor, but not in an accelerator. This applies to all
therapeutic medical isotopes, but at the moment also
to the known diagnostic isotope molybdenum-99. The
cyclotrons will never be able to replace reactors, but
these two facilities can complement each other.
One of the alternative techniques caught the attention of high-tech company ASML several years ago.
The Lighthouse initiative hopes to have the molybdenum-99 isotope available for diagnosis in the future.
This project is still in an early development stage, and
the technique still needs to be proven.
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PALLAS financing
in 2017

I

n 2017, PALLAS held a number of serious talks with
potential investors. The convincing and concrete Business
Case 3.0 appears to have very much piqued interest in
this investment project. From the public interest’s point
of view it is obvious that this reactor needs to be built (better
diagnosis and treatment of patients, with a greater chance of
recovery); all the more so because, given the advanced age of
most reactors, there will virtually not be any alternatives in the
coming years. Furthermore, the market demand for medical
isotopes will only increase as the evidence of the benefit of
medical isotopes becomes clearer.

A unique investment opportunity
In total, PALLAS held dozens of talks with investors: from often
socially motivated investors such as pension funds to private
equity firms and from financiers of pharmaceutical companies
to investment funds specialised in infrastructure. Multiple
talks were held with certain investors due to their serious
interest in this opportunity. It is an opportunity that is, without
exception, regarded as unique; after all, this will be the first
privately financed nuclear reactor for the production of isotopes in the world. The fact that the builder of the reactor is also
willing to invest in the project is considered to be an encouraging sign by other investors.
Based on the talks with investors, PALLAS has deduced that
there is a lot of available capital in Europe which is waiting for
a profitable investment. Many investors deem an additional
investment in a nuclear reactor with considerable returns to
be very interesting.

fact that PALLAS will be the first fully privately funded reactor
makes some investors more careful, as there is no comparable experience in the private sector.

Investing with conditions
The current financing provided by the State, a loan of 80
million euros, will be sufficient until the beginning of 2020,
approximately the moment of the permit application. This
is thanks in part to a solid and frugal financial policy: in the
past four years the PALLAS organisation spent less money
than budgeted. Nevertheless, over the course of time there
are sure to be unforeseen financial setbacks of costs that
we will have to bear in the future. For example, the costs for
obtaining the permits within the framework of the Nuclear
Energy Act (the ‘handling fee’) are significantly higher than
were envisioned and budgeted for when the PALLAS project
was started.
Empowered by all the talks with investors and the robust
Business Case 3.0, the PALLAS organisation is convinced that
financing for the nuclear reactor will be forthcoming.

Private
The possible risks of investing in the PALLAS-reactor were
also discussed during the talks. As long as no permit has been
granted for the construction of the reactor, many investors
are still hesitant, which was expected. They cannot invest until
they are sure that the permit to build PALLAS is in place. Any
investment decision is expected to have this as a precondition.
Another risk for investors is the relatively long payback period,
as the PALLAS-reactor will not be operational until 2025. The

The OPAL reactor (ANSTO) in Australia (photo INVAP).

Curium operators working in the hot cells for molybdenum
production.
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Stakeholders

‘We must dare to dream bigger!’
'I am incredibly proud that there is a large chance of a nuclear
reactor being built in Petten, a part of our municipality of
Schagen, which will be important to health care around the
globe. It will produce medical isotopes that will
help us get a better grasp on cancer. I find it
an exciting development that not only will we
improve diagnostics with the help of medical
isotopes, but that there are increasingly more
possibilities to treat patients with this horrific
illness.'

years. And the government certainly won’t grant permits just
like that, will it? PALLAS employees are never too busy to
attend citizen meetings and talk comprehensively about their
plans and to answer all questions calmly and
comprehensively.’

Good for high-quality jobs
‘Another aspect of my duties is employment.
Sectors such as flower bulb cultivation, seed
improvement and wind energy have already
created high-quality jobs in our region. The
Worries about safety
arrival of PALLAS will create even more
‘My primary task as mayor is to guarantee the
excellent job opportunities, especially if the
safety of our citizens. That is why, when
Marjan van Kampen,
desired Energy & Health Campus is developed
building the reactor, the very strict requireMayor of Schagen
around PALLAS, in which numerous other
ments regarding safety and the handling of
companies are also active. Just as TNO has
nuclear waste must be taken into account. Citizens regularly
delved into applied energy research here in a research centre
ask me what the new reactor will mean for their safety. Or
together with ECN part of TNO. We must dare to dream
they want to know how the reactor will be cooled, and how
bigger!
the nuclear waste will be removed. Some people are worried
PALLAS can’t do it alone. I strongly believe in the power of
about this, and I fully understand their concerns. Others are
teamwork. PALLAS must join forces with hospitals, the various
worried that tourists will stop coming once the new reactor
government authorities, knowledge institutes and other
has been built. But I also notice that most citizens are
facility services companies. I have every confidence that the
confident about the reactor, just as I am. Keep in mind that
reactor will be built, provided that all the safety guarantees
they have been living in the vicinity of the HFR reactor for 60
are in place.’

‘Talks with the Petten Village Council are open and honest.’
‘People here have pretty much always lived close to a nuclear
the production of medical isotopes using cyclotrons, have not
reactor. You do not need to tell them about the possibility of
been sufficiently tested. In my view, the ship has sailed on the
an outage and the associated risks. We responentire discussion of whether this reactor should
ded to the plans for the new reactor through
be built. The reactor will come, that is a fact.
the Petten Village Council as well as the ComI have noticed that there is still a lot of ignomunity Advisory Panel, of which I am the Chair.
rance among our citizens when it comes to the
We did not want an overly iconic building in
benefit of medical isotopes. The same certainly
the dune landscape. And no air cooling, which
applies to tourists. That is why it would be good
requires cooling towers that would protrude
to have more communication and publicity, for
far above the ground. Fortunately, we appear
example in the form of an information desk. We
to have gotten our wish, because most of the
are talking about this with both the municipality
protests by residents were exactly about this.
as well as with PALLAS, who also see the benefit
They are also expressly thinking about the imGreet Andriesse, Chair of
of this. In any case, I have only good things to
pact on tourism, which is an important source
both the Petten Village
say about the talks that we, the Village Council,
of income for our village. We get primarily
Council and the Petten
are holding with PALLAS, as these are always
German tourists, who are not exactly big fans
Community Advisory
open and honest. I never feel that they are
of nuclear plants. We do agree on the benefit
Panel
keeping information from us. They are clear in
and necessity of this nuclear reactor. Produwhat they want and are working with us to see
cing medical isotopes for diagnosing and treating patients
how we can achieve things together. That is something I find
is essential. Alternatives, such as the Lighthouse Project and
to be very positive.’
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Priorities for 2018
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Business Case Information
meetings ANVS Safety
Management & Organisation Report Cooperation
ICHOS Cultural Programmes
Congresses Dialogue Safety
Go/no-go moment Concept
elaboration Thorough market
analysis Various tests Elaboration of the Nuclear Health
Centre Intensify talks with
investors
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