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These general reviews of the operation of the 
Finnish nuclear power plants concentrate on such 
events and discoveries related to reactor and 
radiation safety that the regulatory body, the 
Finnish Centre for Radiation and Nuclear Safety, 
regards as noteworthy. The report also includes 
a summary of the radiation safety of the personnel 
and the environment, as well as tabulated data 
on the production and load factors of the plants. 

In the report period, no event essentially 
degraded plant safety nor posed a radiation 
hazard to the personnel or the environment. 
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REGULATION OF NUCLEAR FACILITIES 

The regulatory actions and inspections performed 
by the Finnish Centre for Radiation and Nuclear 
Safety concern the following areas (the licenses 
issued by the Government and their timing are 
given in parentheses): 

- Preliminary plans of the nuclear facility 
Location and environmental effects of the plant 
Arrangements for management of nuclear fuel 
and nuclear waste 
(Decision in principle) 

- Preliminary safety analysis report on the 
planned construction and operation of the plant 
and the safety analyses 

- Safety classification of components and 
structures 

- Quality assurance plan 
Plans concerning the management of nuclear 
fuel and nuclear waste 

- Physical protection 
(Construction permit) 

- Construction plans, manufacturers, final 
construction and installation of components and 
structures 

- Performance tests of systems 
- Final safety analysis report on the construc

tion and operation of the plant and the final 
safety analyses 

- Composition and competence of the operating 
organization 

- Technical specifications 
- Nuclear fuel management and safeguards 
- Methods of nuclear waste management 

Physical protection and accident preparedness 
(Operating license) 

- Start-up testing at various power levels 
- Maintenance, inspections and testing of 

components and structures 
- Operation of systems and the whole plant 
- Conduct and competence of the operating 

organization 
- Exceptional events 
- Repairs and modifications 
- Refuelling 
- Nuclear fuel management and safeguards 
- Nuclear waste management 
- Radiation protection and safety of the 

environment 
- Physical protection and accident preparedness 

(Permits concerning fuel are issued during 
both construction and operation) 
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PLANT DATA 

Plant Start-up Ccnmercial Rated power Type, 
unit operation (gross/net, supplier 

Loviisa 1 8.2. 1977 9.5. 1977 465/445 Pressurized water reactor 
(PWR), Atomenergoexport 

Loviisa 2 4.11.1980 5.1. 1981 465/445 Pressurized water reactor 
(PWR), Atanenergoexport 

TVO I 2.9. 1978 10.10.1979 735/710 Boiling water reactor 
(BWR), Asea Atom 

TVO II 18.2. 1980 1.7. 1982 735/710 Boiling water reactor 
(BWR), Asea Atom 

Imatran Voiina Oy owns the Loviisa 1 and 2 units and 
Teollisuuden Voiina Oy the TVO I and II units in Olkiluoto. 



STUK-B-YTO 30 6 

1 OPERATION OF THE NUCLEAR POWER PLANTS IN JANUARY - MARCH 1986 

All units, i.e. Loviisa 1 and 2 and TVO I and II 
were in commercial operation. No event during 
the report period degraded plant safety in any es
sential way nor posed a radiation hazard to the 
personnel or the environment. 

The Loviisa 1 and 2 units operated very well. 

At Loviisa 1, power had to be reduced three times 
for plugging leaking heat transfer pipes in the 
turbine condenser. Losses to the production were 
small. There were some cases of non-compliance 
with the Technical Specifications in the report 
period. 

At Loviisa 2, power had to be reduced twice for 
plugging leaking heat transfer pipes in the turbine 
condenser. Losses to the production were small. 
There were some cases of non-compliance with the 
Technical Specification and the Technical Standing 
Orders in the report period. 

The TVO I and II units operated very well. 

At TVO I, power had to be reduced for repairing 
a leaking drainage pipe in the reheater and because 
of a low demand for electricity at Easter. Losses 
to the production were small. 

At TVO II, there were no appreciable power reduc
tions . 

The amount of electricity produced by the Finnish 
nuclear power plants to the national grid in the 
report period totalled 4.95 TWh. According to 
the statistics compiled by the Finnish Association 
of Electricity Supply Undertakings, the total 
production of electricity in Finland was at the 
same time 13.3 TWh. Nuclear power accounted for 
33.4 % of the production. The average load factor 
of the four units was 99.9 %. The production 
and availability figures are presented in more 
detail in Tables I and II. A general picture of 
the production of electricity at the units can 
be obtained from the pow&r diagrams (Figures 1 -
4). The most important events, discoveries and 
actions at the plant units are dealt with in 
Chapter 2. 

The radiation doses received by the personnel, 
as well as the releases of radioactive substances 
into the environment were considerably below the 
established limits. Radiation safety is discussed 
in Chapter 4. 
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2 INCIDENTS AND DISCOVERIES AT EACH PLANT UNIT 

LOVIISA 1 

Safety-related incidents 

Leak through an isolation valve in the coolant 
purification system 

The coolant purification system has two purifica
tion lines, both of which are isolated from the 
primary circuit with two valves that close auto
matically in the event of an accident. These 
isolation valves can also be closed from the 
emergency contol room if the main control room 
of the unit is not available. In a periodic test 
carried out on 27 January, it was discovered that 
there was a leak of about 1.5 kg/s through one 
of the valves. The leak would have been greater 
during an accident because of a higher pressure 
difference. The valve could no longer be regarded 
as operable in view of an accident. The valve 
was repaired and the other valve that is located 
in the pipe line after the leaking valve was 
provided with the same control signals as the 
first valve, with the exception of operation from 
the emergency control room. 

Because there have been leaks also in the other 
isolation valves of the purification system, the 
Finnish Centre for Radiation and Nuclear Safety 
expects that the reliable operation of the valves 
be ensured or that these valves of the control 
valve type be replaced with shut-off valves in 
the refuelling shutdowns of 1986. 

Shortcomings in the fire protection of cables 

In the periodic inspection performed by the Finnish 
Centre for Radiation and Nuclear Safety, it was 
discovered that there were shortcomings in the 
fire protection of cables in the cable room on 
level +4.70, below the control room of Loviisa 
1. As an improvement, the power company Imatran 
Voima Oy will provide the cable racks with a 
mineral wool mat covered with leaf aluminium in 
the annual maintenance of 1986. 

Violations of the Technical Specifications 

At Loviisa 1, there were two cases in which the 
existing Technical Specifications were not complied 
with. 

In the service water cooling circuit, there are 
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two lines, which back each other and transfer 
heat e.g. from the shut-down cooling system and 
from the emergency feed water pump rooms when 
the unit is placed in a cold shutdown. Contrary 
to the Technical Specifications, both these lines 
have been unavailable, but at different times. 
One line was unavailable from 10 to 19 December 
1985 and the other on 2 and 3 January 1986. This 
had happened because a motor-driven valve in the 
line had been closed and electrically disconnected 
for repair. The first deviation from the Technical 
Specifications was not noticed during the repair. 
The second was noticed on 3 January. The reason 
given for the deviations was human error. When 
one line was unavailable, a single fault in the 
other line could have caused a situation in which 
the stand-by cooling system of the ventilation 
in the shut-down cooling and emergency feed water 
pump rooms would have become inoperable. 

The deionate supply system was modified on 17 
and 18 March. For the duration of the work it 
was necessary to close the valve in the supply 
line leading to the cooling and sealing water 
tank of the emergency feed water pumps and the 
shut-down cooling system pumps. The work was 
completed in conformity with the repair time given 
in the Technical Specifications for the repair 
of the above-mentioned valve. However, the equ
ipment mentioned in the Technical Specifications 
can be removed from service during power operation 
only for repairing a fault in the equipment itself, 
and so the modification was classified as a viola
tion of the Technical Specifications. 

Work orders concerning the repairs of equipment 
included in the Technical Specifications are 
stamped with a "restricted operation" stamp in 
the Work Planning Office. Thereafter they are 
examined by the safety engineer. The permit to 
perform the work is given by the shift supervisor. 
He also supervises that the work is completed 
within the prescribed repair time. Because of 
the violations of the Technical Specifications, 
the Finnish Centre for Radiation and Nuclear Safety 
has asked the power companies to give an account 
of how the supervision of compliance with the 
Technical Specifications will be developed. 

Other events 

Nothing reportable. 
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incidents 

Violation of the Technical Specifications 

At Loviisa 2, there was one case in which the 
existing Technical Specifications were not complied 
with. 

Both ventilation systems, which cool the instru
mentation cabinet rooms in the control room buil
ding, were simultaneously inoperable between 10 
December 1985 and 14 March 1986 due to faults in 
the systems. One of the systems could have been 
operated manually and, for some of the time, with 
reduced power. Now the above-mentioned rooms 
were cooled by means of the systems at Loviisa 
1. According to the Technical Specifications, 
at least one ventilation system must be operable 
during power operation. No reason could be given 
for the deviation from the Technical Specifica
tions. 

Other events 

Nothing reportable. 

TVO I AND TVO II: 

Safety-related Incidents 

Nothing reportable. 

Other events 

Faulty settings in che emergency ventilation of 
the main control rooms 

The main control rooms of the TVO I and II units 
have been provided with emergency ventilation 
systems. The purpose of the systems is to raise 
the pressure of the control rooms above that of 
the surrounding rooms and the outdoor air and to 
filter the outside air before it is led into the 
control rooms. The system is started if the plant 
air contains significant amounts of radioactive 
substances. The system is composed of two lines 
backing each other. Both lines have preheaters 
and blowers, as well as particle filters and 
activated carbon filters. The power supply is 
diesel-backed. 

The air flow of one filter was measured in January 
and it was found out that the flow rate was 20 % 
too high. As a consequence, the flow rates were 

LOVIISA 2: 

Safety-related 
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checked In all filter lines at both plant units. 
The design settings were exceeded In all lines. 
As an Immediate action, the flow rates were ad
justed to correspond with the design settings. 

If the flow rate is too high, the air stays in 
the carbon filter a shorter time and the filtration 
of iodine is impaired by about 0.1 - 0.2 %. In 
accident conditions, the doses to the thyroids 
of the control room personnel might have been 
greater in comparison with the situation in which 
the system works as planned. However, this fact 
would not have been of any immediate importance 
to the safety of the personnel. 

3 OTHER MATTERS RELATING TO THE USE OF NUCLEAR ENERGY 

IAEA-OSART inspection in Olkiluoto 

A group of researchers consisting of 13 experts 
and 5 observers selected by the International 
Atomic Energy Agency from ten countries carried 
out a so-called OSART (Operational Safety Review 
Team) inspection in Olkiluoto from 3 to 21 March. 
Representatives of STUK also participated in the 
inspection. 

The procedures that are used in the operation of 
the Olkiluoto nuclear power plant were examined 
and assessed in detail with respect to safety. 
The purpose of the OSART is to transmit information 
between various countries on procedures that 
improve the safety of nuclear power plants. 

The inspection was based on an invitation presented 
in the General Assembly of IAEA by Seppo Lindblom, 
the Finnish Minister of Trade and Industry. 

The results of the inspection will be evaluated 
in detail in order to fully utilize the improve
ments proposed. There were no discoveries that 
would have required immediate actions for impro
ving safety. 

Exemption of low-active scrap metal from control 

In June, 1985, the turbine condenser blocks of 
TVO II unit were replaced with ones made of ti
tanium. The old condenser blocks contained 176 
tons of aluminium-brass alloy and 38 tons of iron. 
The blocks were temporarily stored at the plant 
site. To be able to reuse the metal, the power 
company TVO submitted a plan and an application 
to STUK for the exemption of seven blocks from 
control. TVO based the application on the facts 



STUK-B-YTO 30 11 

that the scrap metal had a considerable value as 
raw material and Its specific activity was low. 

The activity of the condenser blocks was measured 
with a gammaspectrometer. The total activity was 
about 50 MBq. The specific activity varied in 
aluminium-brass tubes between 150 and 650 Bq/kg 
and in iron between 2 and 12 Bq/kg. The most 
important nuclides were cobalt-60 and cobalt-58, 
manganese-54, silver-110 m and zinc-65. 

TVO proposed that it would deliver the aluminium-
brass to Outokumpu Oy, where it would be smelted 
to anode copper together with copperstone coming 
from a flash smelting furnace. Further treatment 
would take place electrolytically. The main 
product will be electrolytically purified copper 
and by-products nickel vitriol, platinum, selenium, 
gold and silver. The bulk of radioactive materials 
in the scrap metal will be left in the slag. 
The iron would be delivered to Rautaruukki Oy 
for making structural and furnace steel. 

The calculations presented to STUK show that the 
radiation doses caused by the reprocessing of 
the metal and the use of the products remain below 
the limits included in the international recom
mendations concerning the exemption from control 
for reuse (personal dose limit 0.01 mSv per year). 

The Finnish Centre for Radiation and Nuclear Safety 
approved the above procedure but required that 
samples be taken of the materials that are produced 
in connection with the smelting and electrolytical 
treatment of the aluminium-brass alloy to ensure 
that the activity of the products and by-products 
corresponds with the plan. Outokumpu Oy has 
already smelted some aluminium-brass in the Har
javalta mill in the spring, 1986, and has begun 
the electrolytic treatment at the Pori mill. 
The results from the analysis of samples have 
confirmed that the activities are very low. 

4 RADIATION SAFETY 

Personal doses of the personnel 

The personal doses of the nuclear power plant 
personnel in the report period were clearly below 
the dose limit for three months, 25 mSv. The 
highest personal dose was 2 mSv; it was received 
at the TVO units. 

The dose limits of the persons who are exposed 
to radiation in their work are included in the 
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legislation on radiation protection and they are 
based on the recommendations of the International 
Commission on Radiological Protection (ICRP). 

The distributions of the personal doses of the 
nuclear power plant personnel in the report period 
(Table III) specify the number of persons in each 
dose range and at each plant site. In addition, 
the table shows a distribution which is the total 
number of workers in each dose range. The dist
ributions comprise the doses of persons who have 
been recorded in the central dose file of the 
Finnish Centre for Radiation and Nuclear Safety 
as nuclear power plant workers. 

Collective radiation exposure of the personnel 

In the report period, the collective radiation 
dose of the nuclear power plant personnel at the 
Loviisa 1 and 2 units totalled 0.022 manSv and 
at the TVO I and II units 0.029 manSv. 

The doses are clearly below the limit recommended 
in the guides of the Finnish Centre for Radiation 
and Nuclear Safety, i.e. 0.005 manSv/MW(e) in one 
year, which would be in total 4.4 manSv/year for 
the Loviisa 1 and 2 units and 7.1 manSv/year for 
the TVO I and II units. 

Releases and radiation doses in the environment 

The releases of radioactive substances into the 
environment in the report period were considerably 
below the guide release limits (Table IV). 

In accordance with the Resolution of the Ministry 
of Trade and Industry, the release limits are 
determined in such a way that for the persons 
with the highest exposure, the annual whole-body 
radiation dose is no more than 0.1 mSv. This is 
less than one tenth of the dose received annually 
from natural background radiation and 1/50 of 
the dose limit given in the legislation. 

Thus, the radiation doses calculated on the basis 
of the release reports are very small. 

Radioactivity of environmental samples 

The total amount of samples taken in the surroun
dings of both plant sites in accordance with the 
measurement program of environmental samples was 
110. 

The environmental samples contained the following 
radioactive substances originating in the nuclear 
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power plants: 3H at both sites, and 60Co in Olki
luoto. In addition, in the surroundings of both 
nuclear power plants there were nature's own 
radioactive substances (natural decay series, 
and 7Be and 40 K) as well as those originating in 
nuclear weapons tests (3H, 90 Sr and 137 Cs). All 
measured percentages were small and do not cause 
any actions. 

Both in Loviisa and in Olkiluoto, radioactive 
substances originating in the nuclear power plants 
were detected only in sea water. 

The concentrations of radioactive substances 
measured in environmental samples are consistent 
with the release reports of the power companies, 
as regards the nuclide contents and their interre
lations, when one takes into account the behaviour 
of nuclides in nature and their detection limits 
in measurements. 
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Table I Electricity production and availability of the 

Loviisa 1 

Loviisa 2 

TVO I 

TVD II 

Electricity production 
(gross, TWh) 

First 

quarter 

1.01 

1.00 

1.56 

1.58 

Since be

ginning 
of 1986 

1.01 

1.00 

1.56 

1.58 

Since 

start-up 

29.0 

18.6 

35.9 

26.9 

Availability 
factor % 

First 

quarter 

100 

100 

100 

100 

units 

Load factor % 

First 

quartet 

101.0 

100.5 

98.3 

100.0 

Since be
ginning 
of 1986 

101.0 

100.5 

98.3 

100.0 

it 

1985 

93.0 

91.7 

87.4 

87.4 

Avail*mty factor - *»<^g^0JM x 100 % 

Load factor • gross electricity tiimTurrtJon 
rated power x calendar time x 100 % 

Symbols (if needed) 
c modifications 
f refuelling 
m maintenance and inspections 
r repairs 
. z power restriction 

Table II Nuclear energy in the Finnish production of electricity 

First 
quarter 

Since beginning 
of 1986 

1985 1984 

Production of nuclear 
electricity (net, TWh) 

Total production of 
electricity in Finland 
(net, TWi) 

Percentage of nuclear 
electricity of total 
production 

Load factor averages of 
the Finnish plant units % 

4.95 4.95 

13.36 13.36 

33.4 33.4 

99.9 99.9 

18.0 

47.1 

38.2 

89.9 

17.8 

43.3 

41.1 

89.3 
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Table III Dose distribution of the personnel in the report period 

Number of persons in the dose range 
Dose range 
(mSv) Loviisa Olkiluoto Tctal 

< 0 . 5 
0 . 5 - 1 
1 - 2 
2 - 3 
3 

42 
8 
7 
-
-

69 
15 

3 
1 
-

110 
23 
11 

1 
-

- 25 

This column also includes the data of those Finnish 
workers who have received doses at the Swedish nuclear 
power plants. The same person may have worked at both 
Finnish plant sites as well as in Sweden. 
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Table IV Releases of radioactive substances into the environ
ment at each plant site 

Plant 

Gaseous effluents 

Noble gases Iodines 

Liquid effluents 

Tritium Other 
nuclides 

(•7 Kr-equiv., (U1 I-equiv., (TBq) (GBq) 
T3q) MBq) 

Loviisa 

Report period 

In 1985 6.7 

4.0 

9.3 

0.003 

18 

Olkiluoto 

Report period 0.36 0.76 

In 1985 

Annual release 
limits 

3.0 1.2 14 

Loviisa 

Olkiluoto 

22,000* 

17,000 

220,000b 150 

120,000 19 

890b 

300 

Below detection limit. The theoretical release of 41Ar 
from the Loviisa 1 and 2 units expressed as 87Kr-equivalents 
was 0.44 TBq in the report period. 

The figure shows the release limit of the plant site on 
the presumption that there will be no releases of other 
release types. The guide release limit is set in such a 
way that the sum of the release limit shares of the various 
types is equal to or smaller than 1. 
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Figure 1 Daily gross power of Loviisa 1 unit in 

January - March 1986 

1 Repair of a sea water leak in the condenser 
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Figure 2 Daily gross power of Loviisa 2 unit in 

January - March 1986 

1 Repair of a sea water leak in the condenser 
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Figure 3 Daily gross power of TVO I unit in 

January - March 1986 

1 Repair of a drainage pipe in the reheating system 

2 Low demand for power at Easter 
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