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A year of many 
 challenges! 

In the last issue of Pentronic 
News for 2019 I wrote that we 
were looking forward to an excit-
ing 2020. Little did I then know 
how this year would develop for 
us and for the world as a whole. 
We have witnessed the worst 
pandemic in many decades 
spiced up by an immeasurably 
exciting election of the next 
President of the United States, 
an event that enthralled many 
people even outside North 
America. Who am I to predict 
what will happen in the future.
This year has involved many 
challenges for us at Pentronic 
too, with strict regulations on 
how to ensure social distancing 
and hygiene to avoid spread-
ing the disease, with the aim of 
ensuring our employees’ health 
and being able to maintain good 
service to you as our customer 
and business partner. Thus far I 
can confirm we have succeeded 
but many challenges still remain 
before we can take a sigh of 
relief. 

As always, I would like to 
thank you for allowing us to work 
with you during 2020 and I wish 
you and your family an enjoyable 
and relaxing Christmas and New 
Year’s holiday, even though it 
will surely be different this year. 
May we all endure a little longer 
for the sake of our friends and 
family! 

I hope you will find our articles 
in this issue to be good read-
ing, and be careful not to burn 
yourself on that 
hot toffee 
mixture!

Rikard Larsson
Managing Director  

TRACEABLE MEASUREMENT 
IMPROVES SAFETY IN THE 
NUCLEAR POWER INDUSTRY

What’s the lifespan of a nuclear power plant? Studsvik 
 Nuclear AB is conducting a global research programme to 
discover the answer. One part of the programme is to simulate 
accidents under controlled conditions. 

STUDSVIK has been a centre of nuclear power research for the past 70 years. It 
is home to world-leading expertise in fuel and materials technology. The facility 
outside the town of Nyköping on Sweden’s east coast includes four laboratories, 
three of them for radioactive materials. Tests are carried out behind metre-thick 
walls made of special concrete and lead glass.

“Only a few facilities like this exist in the world,” explains Niklas Snis, General 
Laboratory Manager at Studsvik.

The need for research in this field is increasing. This is partly in order to decom-
mission the reactors and power plants and implement safe final disposal of the 
spent fuel and irradiated materials. And partly to optimize the reactors’ operation, 

Niklas Snis, General Laboratory Manager at Studsvik, shows part of a fuel cladding to 
Pentronic’s Sales Engineer Jonas Bertilsson. 

This experiment simulates various operational circumstances, including a core meltdown. 



extend their lifespan and increase 
safety at the remaining nuclear power 
plants.

Even if some nuclear power plants 
are being decommissioned, nuclear-
powered electricity production will 
continue for the foreseeable future. It 
is therefore necessary to monitor how 
the materials age and when the power 
plant reaches its technical end of life in 
practice.

Temperature, pressure and radia-
tion are three of the factors governing 
the ageing process. These parameters 
affect everything from the fuel cladding 
to the reactor vessels.

“Here we are simulating various 
operational circumstances involving 
fuel rods,” explains Laboratory Engi-
neer Roger Ekvall and shows what is 
happening inside one of the seven cells 
inside the radiation-shielded laboratory. 

Behind the lead glass, fuel cells 
are placed inside an IR furnace, to be 
heated up to various temperatures. 
During operation, the temperature is 
approximately 350 °C. If the feedwater 
pump stops working, the temperature 
can rise to 600 °C. In the case of a 
core meltdown, the temperature is over 
1,000 °C. The tests are done using 
small amounts of fuel, without any nu-
clear reaction, but give realistic results.

“We don’t conduct any of our own 
research projects – instead, we work 
on behalf of clients from all over the 
world,” Niklas explains. “Our cus-
tomers place high demands on the 
documentation of the measurements, 
with error budgets and traceability to 
accredited laboratories. That’s why we 
collaborate with Pentronic.”

The temperature measurements are 
taken using the most suitable sensor 
type for each task. Thermocouples 
are the most commonly used, due to 

Studsvik’s laboratory for radiological research is one of only a few in the world and is also 
used by the leading nuclear power nations. 

the need to be able to follow rapid 
sequences of events. In the range of 
300 to 600 °C type N is used and at 
higher temperatures type S. All the 
measurements are traceable to the 
international definition of temperature 
through Pentronic’s accredited calibra-
tion laboratory. 

In the same way as Pentronic is a 
quality label for temperature measure-
ment, Studsvik Nuclear is a guarantee 
of correct test results. That is why the 
laboratory is also used by the leading 

nuclear power nations of the United 
States, Russia, Germany, the UK, 
Japan and China. 
That’s because no one dares to 
take risks with something so poten-
tially dangerous as nuclear power. 
The industry requires hard facts 
about power plants and materials 
during operation and afterwards in 
order to ensure that decommission-
ing and final storage is done using 
demonstrably safe methods.
That’s why the whole world gets its 
facts from Studsvik Nuclear. 

Brief facts about Studsvik
Studsvik offers a range of advanced 
technical services to the global 
nuclear power industry. Studsvik’s 
focus areas are fuel and materials 
technology, software for core moni-
toring and fuel optimization, and 
technical solutions for the handling, 
conditioning and volume reduction 
of radioactive waste. The company 
has over 70 years’ experience of 
nuclear technology and services in 
radiological environments. Studsvik 
has 517 employees in seven coun-
tries and the company’s shares are 
listed on Nasdaq Stockholm.

Roger Ekvall works with radioactive materials behind one-metre-thick lead glass. 



Sweden’s national cross-country ski team is 
intensifying its collaboration with Pentronic. 

“It gives us access to leading expertise in 
temperature management,” says the team’s 
head wax tech, Petter Myhlback.  

SKI TEAM SWEDEN SHARPENS ITS EDGE 
WITH KNOW-HOW FROM PENTRONIC

PETTER MYHLBACK, who was previously an elite skier and 
competed in the World Cup numerous times, took up the job 
of head wax tech in May 2020. He spent this past summer 
recruiting a new team of wax technicians who will supply 
world-class skis to Ski Team Sweden’s skilled athletes.

A key issue of the 2020/21 season is the ban on waxes 
containing perfluorochemicals (PFCs), which have proven to 
be harmful to both the user and the environment. Together 
with his team, Petter has invested a lot of time in testing 
new products and methods that can replace the high-fluoro 
waxes.

“A number of new products have come out but so far 
nothing that is as good as fluorinated wax. That’s why 
 reliable testing methods are needed to ensure that skis have 
not been waxed with PFC products before the ban comes 
into force,” Petter explains.

The ban has now been postponed but will be introduced 
later.

Ski Team Sweden began working with Pentronic in the 
lead-up to the 2018 Winter Olympics in South Korea, then 
with Urban Nilsson heading the waxing team. 

Christophe Zaninotti at Pentronic thinks it is terrific that 
Petter also values Pentronic’s expertise and products and 
wants to continue the cooperation.

“Pentronic is leading in its field,” Petter says. “There’s 
also an interest in skiing, which promises well for a fruitful 
exchange of knowledge.”

Christophe explains that Pentronic has developed two 
sensors for Ski Team Sweden.

One sensor can measure the snow temperature quickly 

and in a repeatable way, and the other measures the 
incoming or reflected radiation’s effect on the snow under 
a sunny or clear sky. 

“On a cloudy day with stable conditions everyone has 
the same circumstances,” Christophe says, “but on a 
day when the weather clears up quickly, or in the spring 
when the sun’s radiation can have a big effect on the 
snow, then our PTHFM sensor can be very useful and 
can give the waxing team a value for the radiation’s effect 
on the snow temperature. They can then include that 
as a parameter in their calculations for which methods, 
 structures and waxes they want to use.”

Conditions change over the course of a ski season and 
therefore so does the need for different solutions.

“The correct waxing can mean the difference between 
success and failure,” Petter explains. “The greater num-
ber of reliable parameters we can include in our decision, 
the more certain it is that we’ll get the waxing just right.” 

The current pandemic is making the 2020/21 ski 
season an unusual one. At the same time, interest in all 
forms of outdoor sports is increasing. If there is lots of 
snow, many people will take out their cross-country skis. 
It would be hard to find a more suitable activity during 
a pandemic than heading out on skis on a bright, clear 
winter day.

What is Petter’s best waxing advice for carefree 
 amateurs? 

“Buy a pair of skin skis. They have a climbing skin 
 attached under the ski’s grip zone. That gives good grip 
in most conditions and then you don’t have to bother with 
grip wax and can just use glide wax,” is the answer from 
Petter Myhlback.

“And of course you have to keep an eye on the 
 temperature so that your glide wax is right,” Christophe 
adds with a smile.

Read more about how the collaboration began and 
how Pentronic’s PTHFM sensor was used during the 
2018 Olympics in Pentronic News 2018-1.

Petter Myhlback, head wax tech for Ski Team Sweden X-Country. 
Photo: Johanna Lundberg, Bildbyrån.

A PTHFM measuring instrument. Pentronic’s Sales Engineer 
Christophe Zaninotti.

Photo: Johanna Lundberg, Bildbyrån.



PRODUCT INFORMATION

Are you looking for a versatile, precise and 
easy-to-use measurement instrument?

Here we present a new product that 
meets those requirements.

The Dostmann P790 is a precision instrument for 
Pt100s and thermocouples. The instrument has high 
resolution for both Pt100s (0.001 °C) and thermo-
couples (0.01 °C). The built-in memory can store up to 
6,000 measurements. 

The ability to wirelessly transmit the measurement 
data via Bluetooth makes the instrument extra flexible. 
The logged measurement values are easily sent from a 
smart phone or tablet using a free downloadable app, 
DE-Graph Blue. The app is available from both the 
App Store and Google Play. 

The unit offers various calibration possibilities for 
connectable Pt100 and thermocouple sensors. The 
easiest and most convenient option is to use a sensor 
with a built-in memory – the calibration coefficients are 

THE DOSTMANN P790 – 
A FLEXIBLE HANDHELD 
INDICATOR FOR PRECISION 

automatically transferred from the sensor to the 
instrument when they are connected.

If you need advice on which sensor is a 
 suitable match for the Dostman P790 or if you 
want to learn more about the unit’s features, 
you are welcome to contact Pentronic.

Article number: 05-80078  

This spring Pentronic  wel comed 
Lars Grönlund to the  sales 
 department in the role of 
 Technical Specialist. 

AN EXPERT ADDITION TO PENTRONIC’S 
 SALES DEPARTMENT!

LARS IS A WELL-KNOWN FACE in temper-
ature measurement and calibration in the 
Nordic region. For 28 years he worked at 
Pentronic’s accredited temperature labor-
atory, the past 18 of them as head of the 
department.

Lars brings to the sales department an 
in-depth knowledge of modern calibration 
methods and measurement uncertainty, as 
well as much else. Such expertise is be-
coming more and more important in order 
to quality assure many of our customers’ 
processes and increase their efficiency.

Do you have questions about measure-
ment uncertainty or the calibration of 
temperature sensors? Visit our website 
for the contact information of Lars and his 
colleagues.

www.pentronic.se
Lars Grönlund, Technical Specialist at Pentronic.



QUESTION ANSWER
Questions should be of general interest 
and be about temperature measurement 
techniques and/or heat transfer.

If you have questions or 
comments, contact Professor Emeritus 

Dan Loyd, LiU, dan.loyd@liu.se

THE RIGHT TEMPERATURE IS 
 IMPORTANT WHEN MAKING TOFFEE 
QUESTION: Before Christmas I usually 
make toffee and I boil the mixture in 
our microwave oven. The mixture I 
use has to be heated to a specific 
temperature within the range of 120 
to 140 °C. When I need to measure 
the temperature, I take out the bowl 
and stir the mixture and then use a 
food thermometer. My colleague at 
work says that stirring is not neces-
sary because in a microwave oven 
the mixture becomes evenly hot. Is 
that true?                 
    Pelle B 
 
ANSWER: Microwave oven manu-
facturers try to create a microwave 
field that is as even as possible. To 
compensate for any inconsistencies 
in the field, they use a rotating plate 
on which to put the food. The micro-
waves only heat the toffee mixture, 
which consists of granulated sugar, 
syrup, cream etc. In turn, the mixture 
heats the bowl via thermal conduc-

tion and the air via convection. The 
inside of the bowl above the mixture 
is heated by the air via convection 
and radiation from the mixture. The 
heat transfer in the bowl itself occurs 
via thermal conduction. The outside 
of the bowl heats the air inside the 
oven via convection. The microwave 
oven’s walls, floor and ceiling are 
heated by convection from the air 
and radiation from the bowl. Parts of 
the oven’s walls and ceiling are also 
heated by radiation from the mix-
ture. The rotating plate is heated by 
thermal conduction from the bowl, 
convection from the air, and radiation 
from the bowl and the oven’s walls, 
ceiling and floor. In this case, the 
mixture and also the bowl become 
very hot and the temperature is 
influenced by such factors as how 
the oven’s cooling and ventilation 
systems are designed. 

The heat transfer from the toffee 
mixture to the bowl and the heat 

transfer from the surface of the mix-
ture cause temperature differences 
in the toffee even if the microwave 
field is uniform. Pelle B is clearly a 
meticulous toffee maker. In this case, 
it is a good idea to stir the mixture 
to achieve as even a temperature 
as possible prior to measuring the 
temperature. Knowing the mixture’s 
temperature is very important so that 
he can stop the boiling process at 
precisely the right temperature that 
will result in the type of toffee he 
wants to make. 

In this case, heating the mixture 
should be stopped when it reaches 
a specific temperature within the 
range of 120 to 140 °C. The higher 
the temperature selected within this 
range, the harder the toffee will be. 
It is important to use a thermometer 
with a short response time so that 
the measuring process does not 
take longer than necessary. Because 
the range within which the boiling 
process must be stopped is relatively 
narrow, the thermometer must be 
calibrated in order to produce toffee 
with the desired hardness.

Pentronic’s recipe 
for good toffee:
Makes: 30 pieces
• 100 ml granulated sugar
• 100 ml whipping cream
• 100 ml syrup
• 1 tbsp butter or margarine
• 2 tbsp peeled and chopped almonds

Mix the sugar, cream and syrup in a 
bowl that can hold 2–3 litres and is 
microwave oven proof.

Place the bowl in the microwave 
oven, heat at maximum power, and 
monitor the mixture’s temperature so 
that you get the desired consistency of 
the toffee.

At 120–140 °C the toffee mixture will 
have boiled for long enough. The hot-
ter the mixture, the harder the toffee 
will be.

When you have achieved the right 
consistency it is time to stir in the 
almonds and butter/margarine. Then 
divide up the mixture into the paper 
candy cups. 

Good luck!



Customizing temperature sensors to suit our customers’ needs 
and wishes is Pentronic’s speciality. However, this often in-
volves a total solution that makes it efficient to install, calibrate 
and demount the sensors in situ in the real world. Pentronic 
has the necessary knowledge and experience, and can advise 
on products that can facilitate, improve and simplify the work. 
One way to do this is to customize the cabling and connectors. 

THERMOCOUPLE CONNECTORS AND  ACCESSORIES 
THAT MAKE YOUR WORK LIFE EASIER

Thermocouple splice with male and female connectors and clips in working position.

An example of a solution that makes it quick and easy to replace and calibrate 
thermocouples.

PENTRONIC’S SALES ENGINEER 
PER BÄCKSTRÖM gives one sample 
tip about connectors. 

Thermocouple connectors are 
usually 2-pole and problems can 
arise if it is necessary to connect 
a ground wire or add a monitor. In 
such cases, circular connectors are 
often used but as a rule this means 
that the connectors become un-
compensated. The solution can be 
to instead use 3-pole thermocouple 
connectors. These have an extra 
copper pole that can be used to add 
a monitor. Another advantage of a 
3-pole connector is that it cannot be 
reversed. 

“Another common problem 
is that thermocouple connectors 
break,” Per continues. 

He says there is a very easy 
solution in the form of a simple pair 
of clips. These are available for both 
standard and miniature connectors. 
One clip is mounted on one of the 
connectors and then locks onto the 
other. This makes it unnecessary to 
use cable ties or electrical tape to 
ensure a good connection. It is often 
such small things that can cause the 
big issues when analysing measure-
ments.

“In a harsh, damp or dusty 
environment, it can be necessary to 
add splash guards to thermocouple 
connectors,” adds Lars Grönlund, 
who is also a Sales Engineer at 
Pentronic. 

He explains that thermocouples 
have very low signal levels. If ther-
mocouples are a demanding envi-
ronment with both moisture and dirt, 
the result can be poor insulation and 
corrosion to splices and connec-
tors. Then it is a good idea to use a 
splash guard.
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A selection of all the accessories Pentronic supplies as inventory items.

This year Pentronic is supporting orphaned children by making a 
 donation to the Swedish branch of SOS Children’s Villages. 

As our valued  customer you are taking part in this gift.

Pt100 sensors can usually be 
spliced with an ordinary connector 
but thermocouples should prefera-
bly not be spliced using an ordinary 
copper connector due to the risk of 
creating an uncompensated con-
nection, which will give a misleading 
measurement result. To solve this 
issue, compensated connectors are 
available. These are marked with 
plus and minus signs at the con-
nection point to minimize the risk of 
a mix-up. It is also possible to use 
thermocouple panels, mounted in 
cabinets or junction boxes, to make 
it easy to replace sensors quickly 
and to provide good protection 
for the thermocouple splices. The 
panels can also be equipped with 
splash guards to increase protection 
against the surrounding environ-
ment. 

In some cases it can be worth 
using a junction box or an instru-
ment cabinet when splicing tem-
perature sensor cabling in order 
to achieve a practical and sturdy 
splice.

“Yet another good accessory 
is the cable strain reliever,” Lars 
continues. 

Ordinary thermocouple connec-
tors can be used without a strain 
reliever but to future proof connec-
tions, rubber protective sockets and 
metal cable clamps are available as 
accessories.

Finally, if you need to splice 
cabling or install connectors, it is 
worth using custom-made access-
ories and connectors for a practical 
and long-lasting installation. 

In the appendix to Pentronic 
News 2020-4 you will find a selec-
tion of products from Pentronic’s 
product portfolio of connectors and 
accessories which cover a few of 
the most common solutions.

If you need advice and tips 
about your installations, contact 
Pentronic and we will help you to 
find cost-effective solutions that will 
simplify your work and improve sen-
sor installations in your particular 
process.

Merry Christmas 
& Happy New Year


