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1 OPERATION OF NUCLEAR POWER PLANTS IN JULY-SEPTEMBER 1988 

Regulatory control of the safety of nuclear energy 
is one of the najor tasks performed by the Finnish 
Centre for Radiation and Nuclear Safety. The 
most important objects of control concerning 
nuclear facilities which are included within the 
scope of this control activity have been presented 
in Anner 1. General information concerning the 
Finnish nuclear power plants is presented in 
Annex 2. 

During the third quarter of 1988, annual maintenan
ce was carried out at the Loviisa 1 plant unit 
on 24.6.-5.8. and at the Loviisa 2 plant unit on 
30.7.-19.8. The TVO I and II plant units were in 
commercial operation for the whole the third 
quarter. No event essentially degraded plant 
safety or posed any radiation hazards to the 
personnel or the environment. 

In addition to the annual maintenance, power of 
Loviisa 1 was decreased twice: on 4.9. for the 
maintenance of one main circulation pump and on 
17.-18.9. when one of the six main circulation 
pumps stopped as the result of a fault in an 
electric motor. 

Power of Loviisa 2 was reduced eight times in 
addition to the annual maintenance outage. The 
repair of the other turbine' s steam extract caused 
a power reduction on 3.-4.7. Due to the repairs 
of condenser ltaks power was reduced on 27.7., 
21.8. and 4.9. In addition, on 20.-21.7. live 
steam line safety valve tests and on 19.8. the 
trip of the other turbine caused losses in electri
city generation. On September 21, the tripping 
of one main circulation pump by an electrical 
fault caused a power reduction. 

At Loviisa 2, a human error Induced reactor scram 
occurred on 20.8. during start-up from a cold shut
down. 

On 18.7., power of TVO I was dropped to 75 % 
owing to a start-up after the tripping of one 
main circulation pump. On 21.7. power was again 
reduced from 99 % to 72.5 % due to the restarting 
of the same main circulation pump. In July the 
Finnish Centre for Radiation and Nuclear Safety 
issued a licence for deviating from the Technical 
Specifications so that the highest permitted 
temperature in the condensationpool which is 
23°C could temporarily be raised to 25°C. The 



5 

reason for the event was an exceptionally high 
sea water temperature which exceeded 20°C. From 
the safety point of view, the deviation was consi
dered acceptable. 

On 14.8. power of TVO I was reduced to 70 % for 
conducting periodic tests on valves. On 27.8. 
the superheater emergency drain valves and the 
turbine by-pass valves opened owing to the failure 
of the power supply unit. Power was reduced from 
103 % to 93 % and the faulty power supply unit 
was replaced. On 26.9. the main circulation pumps 
drifted to the minimum speeds of revolution automa
tically and power dropped to 76 %. During the 
increasing of power at the 99 % power level, the 
same thing happened again. On 30.9. one main 
circulation pump was driven to minimum revs owing 
to the oscillation in the pump's speed of revolu
tions and power was reduced to 92 %. The main 
circulation pump which was placed on minimum 
revolutions tripped by an overload protection. 
Power was reduced to 77 % and the main circulation 
pump which had stopped was started. 

On 5.7. TVO II was placed in cold shutdown for 
changing a generator rotor. On 25.7. power was 
reduced to 95 % for repairing a leak in the motor 
cooler of the main sea water pump. On 17.9. power 
was reduced to 60 % for periodic testing of valves. 
On 29.9. an automatic shutdown of the main circula
tion pumps took place after condenser vacuum 
degradation and power dropped to 60 %. 

The quantity of electricity supplied by the Finnish 
nuclear power plants to the national grid from 
the beginning of 1988 totalled 13.4 TWh. According 
to the statistics compiled by the Finnish Associa
tion of Electricity Supply Undertakings, the net 
production of electricity in Finland during a 
corresponding period was 41.78 TWh. Nuclear power 
thus accounted for 32.1 % of the net production. 
The average load factor of the four units was 
88.3 %. The production and availability figures 
are presented in more detail in Tables I and II. 
A general picture of the operation of the units 
can be obtained from the power diagrams, Figures 
1 - 4 . The most important events, discoveries 
and actions at the plant units are dealt with in 
Chapters 2 and 3. 

The occupational radiation doses, as well as the 
releases of radioactive materials to the environ
ment were considerably below the established 
limits. Radiation safety is dealt with in Chapter 
4. 
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2 INCIDENTS AND DISCOVERIES 

Safety-related incidents at Loviisa 1 

No safety-related incidents. 

Other events at Loviisa 1 

Annual maintenance 

The 11th refuelling and maintenance outage of 
Loviisa 1 was on 24.6.-5.8. The unit's electricity 
supply to the national grid was discontinued for 
almost 42 days. 

Important work performed during the outage was 
as follows: 

- 126 fresh fuel assemblies were loaded in the 
reactor. In addition, prior to the reloading, 
tightness of all fuel assemblies was checked 
since on the basis of primary circuit activity 
it was known that there was at least one leaking 
fuel assembly in the reactor. Two leaking fuel 
assemblies were detected in the inspection and 
were removed from the reactor. 

• Auxiliary emergency feedwater piping was instal
led in the steam generator space for the auxiliar*' 
feedwater pumps which will be added in the 1989 
outage. 

- Humidity measurement piping was removed from 
one steam generator. 

- Structure of the pressurizer nozzle was repaired 
to avoid potential faults caused by erroneous 
structural materials. 

- The control lines of the double sealings of 
the steam generator primary collectors, the pressu
rizer manhole and the reactor vessel head flange 
were modified for improved functioning. 

- Pressure transmitters which measure primary 
circuit pressure wore replaced with a new type 
of transmitter. 

- Generator nitrogen lines were renewed to ensure 
airlessness of nitrogen. 

- The instrumentation penetrations of the reactor 
building were renewed for better endurance of 
accident conditions. 
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- The flow taken by the emergency feedwater pumps 
was restricted so that in the potential event of 
them taking water from the auxiliary feedwater 
pumps, one auxiliary feedwater pump will suffice 
for feeding two auxiliary feedwater pumps. 

- The structure of the other pressurizer safety 
valve was modified at the supplier's request for 
ensuring valve functioning. A corresponding modifi
cation was carried out also at Loviisa 2. At 
both plant units corresponding modifications of 
the other safety valves of the pressurizer were 
made in the 1987 outage. 

The termination of the outage was belated by ca 
two weeks owing to leaks in the measurement penet
rations of the reactor pressure vessel head. The 
collective dose arising from the work carried 
out during the outage was 0.97 manSv at Loviisa 
1. 

Failure of fuel 

On 7.9. an increrase in the fission product activi
ty of Loviisa 1 primary circuit water activi
ty indicative of a fuel rod cladding leak was 
observed. The total activity of noble gas isotopes 
about 100-folded and the 1 3 1I activity about 
300-folded as opposed to the pre-fuel leak level. 
Primary circuit water activity remained, however, 
clearly below the limitations set forth in the 
Technical Specifications. The 131 I concentration 
of water after leak having become stabilized was 
ca 1.9 x 105 Bq/1. 

The damaged fuel bundle is intended to be localized 
and removed from the reactor during the next 
annual maintenance. 

Safety-related incidents at Loviisa 2 

No safety-related incidents. 

Other events at Loviisa 2 

Annual maintenance 

The seventh refuelling and maintenance outage of 
Loviisa 2 was on 30.7.-23.8. The plant unit was 
out of commercial operation for 20 days. 

Important work carried out during the outage was 
as follows: 

- 127 fresh fuel assemblies w?re loaded into the 
reactor. One leaking fuel assembly detected earlier 
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on the basis of primary water activity was locali
zed and removed from the reactor. 

- The other emergency feedwater pump was changed. 

- In the turbine hall, preparation for the const
ruction of the fire wall between feedwater tank 
level and the rest of the turbine hall was under 
way. 

- The leak control lines of the double sealings 
of the steam generator primary collectors, the 
pressurizer manhole and the reactor vessel head 
flange were modified for improved functioning. 

- Pressure transmitters which measure primary 
circuit pressure were replaced with new types of 
transmitters. 

- For ensuring sufficient cooling water for the 
emergency feedwater pumps, the automation of the 
valves of the cooling water lines of the main 
feedwater pumps was changed so that the valves 
in question will close when the emergency feedwater 
pumps start. It is possible, however, to restore 
manually the cooling of the main feedwater pumps. 

- Alarms were added in the control room alarm 
printer for the switching states of the emergency 
feedwater system control valves which deviate 
from the regular states. 

- Generator nitrogen lines were renewed for ensu
ring airlessness of nitrogen. 

Termination of outage was ca two weeks belated. 
The delay was mostly due to the delay of the 
Loviisa 1 outage and the work performed for the 
localization of a fuel leak which was observed 
at the plant shortly before the outage. 

The collective dose arising from the work performed 
at Loviisa during the outage was 0.67 manSv. 

Failure of fuel 

On 23.7. an increase in the fission product activi
ty of the primary circuit water activity indicative 
of a fuel rod cladding leak was detected at Loviisa 
2. The total noble gas isotope actvity about 
five-folded and the 1 3 1I activity about 20-folded 
as opposed to the pre-fuel leak level. Primary 
circuit water activity, however, remained clearly 
below the limits established in the Technical 
Specifications. The 1 3 1I concentration of water 
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after the leak had stabilized was ca 1.3 x 10s 

Bq/1. 

The defective fuel assembly was localized and 
removed from the reactor during annual maintenance. 

Faults in the air-conditioning system 

Two air-conditioning systems (UV45 and UV46) 
provide cooling for the Loviisa 2 plant unit 
control building component quarters. These systems 
are partly redundant and both contain two separate 
compressor circuits. Under design basis environmen-
tal conditions both circuits of one system are 
needed for cooling the component quarters. 

During September, several faults were detected 
in both systems. On 4.9. the compressor (UV46D01) 
of the other system tripped and the redundant 
compressor (UV46D02) did not start. All the five 
blower engines of the air condenser of the system 
in question (UV45) were out of order. The other 
cooler circuit of the redundant system (UV45) 
was out of operation for other reasons. Only one 
compressor circuit was in working order.The UV46 
system was made operational on 9.9. Towards the 
end of September, on 22.5. a freon leak was detec
ted in its other compressor circuit which was 
repaired on 23.9. 

Several simultaneous faults degraded significantly 
the reliability of the cooling of the control 
building component quarters. Owing to the cool 
season, the temperatures allowable in the com
ponent quarters were not surpassed and thus the 
situation did not directly endanger safety. Inade
quate preventive maintenance and the quality of 
components were the reasons for the faults. A 
report on the necessary modifications is under way. 

Safety-related incidents at TVO I 

No safety-related incidents 

Other events at TVO I 

Nothing reportable. 

Safety-related incidents at TVO II 

No safety-related incidents. 

Other events at TVO II 

Nothing reportable. 



STUK-B-YTO 56 10 

3 OTHER MATTERS RELATING TO THE USE OF NUCLEAR ENERGY 

Contruction of Imatra Power Co Ltd's repository for reactor 
waste to be started 

On 29-9. the Finnish Centre for Radiation and 
Nuclear Safety approved for its part of the Preli
minary Final Safety Analysis Report for Imatra 
Power Co Ltd's repository for intermediate and 
low level reactor waste and the commencement of 
its construction. The repository is intended to 
be constructed on-site in Hästholmen, Loviisa. 
Imatra Power Co Ltd has plans for commencing the 
construction in the 1990's. 

The Finnish Centre for Radiation and Nuclear 
Safety's approval was preceded by close supervision 
of the research and review phase which started 
towards the end of the 1970's as well as the 
checking of the Preliminary Final Safety Analysis 
Report and the related topic-specific reports. 
As the basis for estimating the acceptability of 
the safety of disposal, the Finnish Centre for 
Radiation and Nuclear Safety has primarily used 
the self-prepared document "Safety criteria for 
the disposal of reactor waste in on-site bedrock, 
12.9.1988". On the basis of the reviewed documents, 
the Centre has compiled a safety assessment con
cerning disposal on which the Advisory Committee 
for Nuclear Safety has issued a statement. 

The repository is intended for low and intermediate 
level reactor waste such as miscellaneous main
tenance waste and process water filter sludge 
and evaporization waste which have been solidified 
in concrete. The waste will be packed primarily 
in metal drums or concrete containers which will 
be placed ca 100 m underground in waste tunnels 
and a hall (Fig 5) which will be excavated in 
bedrock. A concrete tank has been designed for 
extra insulation in the hall for intermediate 
level waste. 

The total activity of the disposed waste does 
not exceed 25 terabecquerels which is a few percent 
of the 137Ce fallout which reached Finnish territo
ry as a result of the Chernobyl accident. It is 
an important radiation safety requirement where 
disposal is concerned that nobody in the vicinity 
of the repository will receive an annual indivi
dual dose exceeding 0.1 mSv which is some percent 
of the exposure arising from natural radiation. 
The outcome of the conducted analyses has clearly 
remained below this limit. 
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Cooperation in the field of nuclear energy between Finland 
and Poland 

An agreement on cooperation in the safety field 
of nuclear energy was signed in September 1988 
between the Finnish Centre for Radiation and 
Nuclear Safety and the corresponding Polish autho
rity (The National Authority for Radiological 
and Nuclear Safety of The Polish People's Repub
lic). Cooperation includes i.a. exchange of infor
mation concerning i.a. supervision of safety and 
regulations. 

4 RADIATION SAFETY 

Individual occupational doses 

Individual occupational doses in the report period 
remained clearly below the dose limit for three 
months, 25 mSv. The highest individual occupa
tional dose 16.6 mSv was received at the Loviisa 
units. The individual occupational doses until 
the end of the report period in 1988 were also 
clearly below the annual dose limit which is 50 
mSv. The highest dose 19.7 mSv was received at 
the Olkiluoto units. The highest individual doses 
which appear in Tables III and IV were received 
in Sweden. 

The occupational dose limits are included in the 
legislation on radiation protection and they are 
based on the recommendations of the International 
Commission on Radiological Protection (ICRP). The 
dose limits have been so set that the health 
risk caused by radiation is comparable with the 
occupational risks of other professions which 
are considered safe. 

The distributions of individual occupational 
doses in the report period and in 1988 (Tables 
III and IV) specify the number of persons in 
each dose range and at each plant site. In addi
tion, the Tables show a distribution which is 
the total number of workers in each dose range. 
The distributions comprise the doses of persons 
who have been recorded as nuclear power plant 
workers in the central dose file of the Finnish 
Centre for Radiation and Nuclear Safety. 
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Collective occupational radiation exposure 

In the report period, the collective occupational 
radiation dose at the Loviisa units totalled 
1.472 manSv and at the Olkiluoto units 0.047 manSv. 

The collective cumulative occupational radiation 
dose in 1988 by the end of the report period was 
at the Loviisa units 1.716 manSv and at the Olki
luoto units 2.124 manSv. 

For the most part, the collective radiation dose 
arises during the annual maintenance outages of 
the plant units. The annual maintenance outages 
of the TVO I and II units occurred during the 
report period. 

The dose limit recommended in the guides of the 
Finnish Centre for Radiation and Nuclear Safety 
is 5 manSv/GWe per installed electrical power in 
one year, which would be in total 4.45 manSv/year 
for the Loviisa 1 and Loviisa 2 units and 7.1 
manSv/year for the TVO I and TVO 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 release limits (Table V). 

The release limits have been so determined 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 1/30 of the dose 
received annually from natural background radiation 
and 1/50 of the dose limit prescribed by legisla
tion. The release limits have been established 
for such nuclides and release channels as have 
significance from the viewpoint of the possibility 
of exceeding the individual dose limit. 

Thus, the radiation doses calculated on the basis 
of the release reports for those who live in the 
vicinity of NPPs are very small. 

A carbon-14-release will cause a universal collec
tive dose which is almost as high as the reference 
dose limit (5 man Sv/GWa per installed electrical 
power). This collective reference dose limit is 
based on the limitation of the annual dose caused 
by the widespread use of nuclear power below 0.1 
mSv per person living in the future. When defining 
the collective dose limit it has been presupposed 
that an average of 10 kW of electric energy per 
person will be generated by nuclear power in the 



STUK-B-YTO 56 13 

whole world for 500 years. The current use of 
nuclear energy in Finland is about 1/20 of the 
mentioned value. 

Radioactivity of environmental samples 

The total number of samples taken in the surroun
dings of both plant sites in. accordance with the 
environmental monitoring programme was in this 
quarter 230. Nuclides originating in nuclear 
power plants were detected in one air sample, one 
rain water sample, all bladder wrack samples and 
three samples of sedimenting matter as well as 
in samples of green alaga and crustacean taken 
in the Loviisa environs. 60Co was detected in 
all these samples. In addition, 58Co and 124Sb 
were detected in the air sample and 58Co in the 
bladder wrack sample. In Olkiluoto, nuclides 
originating in the power plant were detected in 
bladder wrack, green alga, mussels, sedimenting 
matter and lettuce. In addition to 60 Co detected 
in all the above samples, 58Co was detected in 
bladder wrack, green alga and mussels, 51Cr and 
5 9 Fe in green alga and 65Zn in bladder wrack. 
All the detected concentrations were low and 
will not cause any action. 

Of the nuclides contained in the fallout caused 
by the Chernobyl nuclear power plant accident, 
134 cs and 1 3 7Cs in particular are present in 
almost every environmental sample. Also the greater 
part of the 54 Mn and U0|B Ag concentrations still 
arise from the Chernobyl fallout. Of the 3H which 
was detected in the sea water samples, part ori
ginated in power plant emissions, part in Chernobyl 
and part was from older fallout. Apart from artifi
cial radionuclides, environmental samples usually 
contain also natural radionuclides (natural decay 
series, 7Be and 40 K). 

As regards the luclide contents, the results 
obtained from the measurement of environmental 
samples containing radionuclides which origi
nate in power plants are consistent with the 
release reports of the power companies from this 
and the previous quarters. In making this compa
rison, nuclide behaviour in nature and their 
detection limits in analyses shall be taken into 
account. 
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Table I Elec t r ic i ty production and availability of the units 

Loviisa 1 

Loviisa 2 

TVO I 

TVD II 

Electricity production 
(gross, TWh) 

Third 
quarter 

0.62 

0.76 

1.60 

1.47 

Since be
ginning 
of 1988 

2.52 

2.78 

4.37 

4.31 

Since 

Availability 
factor % 

Third 
start-up quarter 

38.0 

27.5 

50.3 

41.7 

62.2 

78.6 

100.0 

92.8 

Load factor % 

Third 
quarter 

90.9 

74.0 

85.4 

90.7 

Since be
ginning 
of 1988 

82.5 

91.0 

90.5 

89.2 

1987 

93.2 

92.6 

90.9 

92.3 

Availability factor . ^ g S S g g g ^ < h ) x 100 % 

Load factor 
gross electricity production 1fin „ 
rated power % calendar time (h) x 1 U U * 

Table II Nuclear energy in the Finnish production of electricity 

Third Since Deginning 1987 
quarter of 1988 

1986 

Production of nuclear 
electricity (net, TWh) 4.3 13.4 

Total production of 
electricity in Finland 
(net, TWh) 12.7 41.8 

Percentage of nuclear 
electricity of total 
production 33.9 32.1 

Load factor averages of 
the Finnish plane units % 77.8 88.3 

18.5 

50.7 

36.5 

92.3 

18.0 

46.9 

38.4 

88.8 
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Table III Occupational dose distribution in the report period 

Dose 
(mSv: 

0.5 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

range 
1 

< 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
> 

0.5 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Number of 

Loviisa 

238 
97 
91 
58 
61 
36 
31 
11 
8 
7 
6 
4 
6 
5 
5 
1 
1 
1 
-
-
-
-
-
-
-
-

persons in the 

Olkiluoto 

1225 
15 
9 
2 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

dose range 

Total " 

1326 
134 
113 
67 
64 
35 
33 
11 
11 
8 
6 
4 
8 
6 
5 
1 
1 
2 
-
-
2 
-
2 
1 
-
-

These columns also include the data of those Fin
nish 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 Occupational dose distribution from beginning of year 
until end of report period 

Number of persons in tho dose range 

Dose range 
(mSv) Loviisa Olkiluoto Total • 

0.5 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

< 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
> 

0.5 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
25 
25 

207 
95 
100 
55 
56 
34 
37 
21 
17 
7 
9 
5 
7 
7 
3 
2 
2 
2 
1 
-
-
-
-
-
-
-

386 
257 
264 
131 
80 
55 
18 
20 
9 
12 
3 
4 
2 
3 
1 
1 
1 
3 
-
-
1 
-
-
-
-
-

553 
335 
330 
180 
125 
87 
54 
46 
27 
22 
14 
11 
10 
14 
4 
3 
5 
6 
5 
1 
2 
2 
3 
1 
-
-

These columns also include the data of those Fin
nish 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 v Releases of radioactive substances at each plant site 

Plant site 

Loviisa 

Report period 
Year 1988 

Olkiluoto 

Report period 
Year 1988 

Annual release 
limits 

Loviisa 
Olkiluoto 

Plant site 

Loviisa 

Report period 

Year 1988 

Olkiluoto 

Report period 
Year 1988 

Annual release 
limits 

Loviisa 
Olkiluoto 

Releases into 

Not.e gases 
<87Kr-equiv., 
TBq) 

b c 

b c 

b 

b 

2.2 X 1016» 
1.8 X 1016 

the air (Bq)« 

Iodines 
(13x I-equiv., 

6.1 x 107 

7.5 x 107 

1.7 x 10* 
4.7 x 10s 

2.2 x 10"« 
9.5 x 1010 

Releases into water (Bq)a 

Tritium 

2.5 x 1C12 

1.4 x 10" 

2.4 x 10" 
9.9 x 10" 

1.5 x 10" 
1.8 x 10" 

Other nuclides 
(GBq) 

3.8 x 107 

4.7 x 107 

4.2 x 107 

1.9 x 10» 

Other nuclides 

1.3 x 10* 

3.5 x 10» 

2.9 x 109 

1.6 x 1010 

8.9 x 10"« 
2.8 x 10" 

Tritium ] 

(TBq) 

2.8 x 10" 
1.5 x 10" 

5.6 x 1010 

1.2 x 10" 

17 

L4 C 

d 

d 

d 
d 

The unit of radioactivity is Becquerel (Bq); l Bq = one nuclear 
transformation per second 

b Below the detection limit 
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The calculatory release of 41Ar from the Loviisa 1 and 2 units 
expressed as 87Kr-equivalents was 2.9 x 1011 TBq in the report 
period and 1.1 x 1012 TBq as of the beginning of 1988. 

The 14 C-release estimate based on experimental data was 5.9 x 
1010 TBq in Loviisa and 1.6 x 1011 in Olkiluoto in the report 
period. As of Hie beginning of 1988, the estimates were 2.3 x 
1011 TBq and 4.6 x 1011 TBq, correspondingly. 

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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iOO X 

1 6 5 MU 

Figure 1 Daily gross power of Loviisa 1 in July-September 1988 

1 Annual maintenance 

2 Changing of oil for the main circulation pump 

3 Main circulation pump trip due to a fault in an electric motor 

3 , 4 
100 2 
465 MU 

Figure 2 Daily gross power of Loviisa 2 in July-September 1988 

1 Repair of turbine steam extract 

2 Testing of safety valves of live steam lines 

3 Annual maintenance 

4 Turbine trip 

5 Tripping of main circulation pump due to an electrical fault 
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Figure 3 Daily gross power of TWO I i n July-September 1988 
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Figure 4 Daily gross power of TVD II in July-September 1988 

1 Repair of generator 

2 Periodic tests 
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Figure 5 Abroad outline of the repository 
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REGULATORY CONTROL OF NUCLEAR FACILITIES 

The regulatory control performed by the Finnish 
Centre for Radiation and Nuclear Safety encompass 
the following areas (the granting of the licenses 
mentioned in parentheses is recommended when 
the control activities have been completed and 
no reason for withholding the license has ari
sen) : 

Construction Phase 

Preliminary plans of the nuclear facili
ty 
Location and environmental effects of 
the plant 
Arrangements for nuclear fuel and nuc
lear waste management 
(Decision in principle) 

Preliminary safety analysis report on 
the planned structure and operation 
of the plant 
Safety classification of components 
and structures 
Quality assurance plan 
Plans concerning nuclear fuel and nuc
lear waste management 
Physical protection 
(Construction permit) 

Construction plans, manufacturers, final 
construction and installation of com
ponents and structures 
Performance tests of systems 
Final safety analysis report on the 
structure and operation of the plant 
and the final safety analyses 
Composition and competence of the opera
ting organization 
Technical specifications 
Nuclear fuel management and safeguards 
Methods of nuclear waste management 
Physical protection and emergency prepa
redness 
(Operating license) 
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Operating Phase 

Start-up testing at various power levels 
Maintenance, inspections and testing 
of components and structures 
Operation of systems and the whole plant 
Operation and competence of the opera
ting 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 preparedness 
Observance of quality assurance pro
gramme 
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PLANT DATA 

Plant 
unit 

Start-up Comnercial 
operation 

Rated power Type, 
(gross/net, supplier 
1W) 

Loviisa 1 8.2. 1977 9.5. 1977 465/445 

Loviisa 2 4.11.1980 5.1. 1981 465/445 

TVO I 2.9. 1978 10.10.1979 735/710 

TVO II 18.2. 1980 1.7. 1982 735/710 

Pressurized water reactor 
(PWR), Atanenergoexport 

Pressurized water reactor 
(PWR), Atemenergoexport 

Boiling water reactor 
(BWR), Asea Atom 

Boiling water reactor 
(BWR), Asea Atom 

Imatra Power Co. Ltd owns the L o v i i s a 1 and 2 
u n i t s i n L o v i i s a and I n d u s t r i a l Power Company 
Ltd t h e TVO I and I I u n i t s i n O l k i l u o t o , Eurajo
k i . 


