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REGULATORY CONTROL OP 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 arisen): 

Construction Phase 

Preliminary plans of the nuclear facility 
- T ocation and environmental effects of the plant 

Arrangements for nuclear fuel and nuclear 
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 nuclear 

waste management 
- 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 structure 

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 emergency preparedness 

(Operating license) 

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 operating 

organization 
- Exceptional events 
- Repairs and modifications 
- Refuelling 
- Nuclear fuel management and safeguards 



STUK-B-YTO 51 5 

PLANT DATA 

Nuclear waste management 
Radiation protection and safety of the environ
ment 
Physical protection and preparedness 
Observance of quality assurance programme 

Plant 
unit 

Start-up Commercial Rated power Type, 
(gross/net, supplier 
1*0 

Loviisa 1 8.2. 1977 9.5. 1977 465/445 

Loviisa 2 4.11.1980 5.1. 1981 465/445 

Pressurized water reactor 
(PWR), Atcmenergoexport 

Pressurized water reactor 
(PWR), Atcmenergoexport 

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 

Imatra Power Co. Ltd owns the Lov i i sa 1 and 2 
u n i t s i n Lov i i sa and I n d u s t r i a l Power Company 
Ltd the TVO I and II u n i t s i n O l k i l u o t o , 
Eurajoki . 
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1 OPERATION OF NUCLEAR POWER PLANTS IN OCTOBER - DECEMBER 1987 

All units, i.e. Loviisa 1 and 2 and TVO I and II 
were in commercial operation. No event during 
the report period posed a radiation hazard to 
the personnel or the environment. 

Power of Loviisa 1 had to be reduced twice during 
the report period. On 5.11.1987 the primary circu
lating pump YD14 was stopped to locate an alleged 
oil leak. In the same connection, the collector 
screen of the condenser purification system was 
checked. On 4.12. the primary circulating pump 
YD12 was stopped for checking the condition of 
shaft sealings. 

The power of Loviisa 2 decreased on 11.10. as a 
result of an instrumentation fault which occurred 
in the plant protection system. 

At TVO 1, the eccentricity protector of the turbine 
shaft caused a turbine trip on 6.10. and, as a 
result, a reactor scram. The plant was brought 
back on the national grid on 7.10. The power of 
TVO 1 was reduced to 95 % for testing the relief 
system valves on 16.10. The DC/AC converter tripped 
on 24.10. from overfrequency and one primary circu
lating pump tripped. Reactor power was decreased 
to 70 % for restarting the primary circulating 
pump. On 21.11. plant unit power was reduced to 
70 % for conducting periodic tests on the valves. 
On 24.11. power was reduced to 84 % for bringing 
the breaker of the Olkiluoto-Lieto 400 kV electri
city line to the closed position. On 6.12. power 
was decreased to 35 % for repairing the valve of 
the steam reheater drainage tank. On 27.12. power 
was reduced to 90 % for repairing one cooler fan 
of the primary circulating pump frequency conver
ter. Immediately after the accomplishment of the 
repair work, power was further reduced to 72 % 
for starting the primary circulating pump. 

At TVO II, power was reduced to 70 % on 8.11. 
for the periodic testing of valves . At the same 
time, the drive of a feedwater system valve was 
repaired. One primary circulating pump stopped 
on 11.11. When the primary circulating pumps in 
operation compensated for the decrease in reactor 
power, power rose so that the reactor power limita
tion clause tripped and the primary circulating 
pumps started to operate at minimum revolutions 
and power decreased to 60 %. Towards the end of 
November, two unintentional primary circulating 
pump shutdowns occurred and power decreased less 
than 10 %. Owing to a relief system valve testing, 
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power was dropped to 95 % on 22.12. On 26.12. 
power was dropped to 60 % owing to the periodic 
testing of some valves. 

The amount of electricity produced by the Finnish 
nuclear power plants to the national grid from 
the beginning of 1987 totalled 18.5 TWh. According 
to the statistics compiled by the Finnish Associa
tion of Electricity Supply Undertakings, the net 
production of electricity in Finland was during 
a corresponding period 50.7 TWh. Nuclear power 
thus accounted for 36.5 % of the net production. 
The average load factor of the four units was 
92.3 %. 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 radiation doses to the personnel, as well as 
the releases of radioactive substances to the 
environment were considerably below the established 
limits. Radiation safety is dealt with in Chapter 
4. 

2 INCIDENTS AND DISCOVERIES 

Safety-related Incidents at Loviisa 1 

Nothing reportable 

Other events at Loviisa 1 

Rectifier testing error at Lo 1 and Lo 2 

Transients caused by rectifier quick-charging 
have occurred in the +/-24V DC systems (EH, EJ) 
which feed the plant protection system (YZ). In 
the cases in question, voltage on the minus side 
exceeded the upper limit set for the voltage of 
the cubicles(BBC) of the YZ system extension 
part. This caused the other diode double supply 
system on the minus side of the cubicles to trip. 

The transient did not have any direct safety or 
operability significance since a negative voltage 
in these cubicles is not necessary for the func
tioning of the YZ system but is only needed for 
testing purposes. In certain cases, the use of a 
faulty quick-charging may, however, lead to a 
degradation of the backup of the YZ system exten
sion part supply systems. The following measures 
have been undertaken on the basis of the event: 
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the +/-24 V rectifiers have been fitted 
with protecting covers on top of the 
quick charging buttons for preventing 
unintentional coupling, 

warning signs and instructions on the 
position of the switches during a quick 
charging event will be set next to the 
switches in question and 

the instructions for maintenance are 
updated to correspond with the require
ments of the YZ extension concerning a 
quick charging event. 

Deviation of plant periodic tests from the approved 
Technical Specifications 

In an inspection conducted in November - December 
1987 by the Finnish Centre for Radiation and 
Nuclear Safety it was noted that the periodic 
tests of the Loviisa plants deviated from the 
requirements set in the Technical Specifications 
so that i.a.,as regards the inspection frequency, 
the set requirements were not complied with in 
every respect. 

When studying the cause of the deviation, it was 
noted that some modifications to the plant's 
maintenance instructions had not been transferred 
and signed as approved modifications to the Techni
cal Specifications. What attributed to the non-
obesrvation of the faults was the fact that the 
supervision of periodic testing at the plant 
under the Technical Specifications is not managed 
in a centralized way. The deviation did not have 
any direct safety significance. 

The part of Technical Specifications which deals 
with periodic inspections and tests will be reas
sessed in connection with the renewal of the 
plant operational conditions during 1988. 

Fuel failure 

On 13.12., an increase in the fission product 
activity which is indicative of a fuel rod cladding 
leak was observed in Loviisa 1 primary circuit 
water activity. The combined noble gas isotope 
activity about 50-folded and the iodine isotope 
activity about 10-folded compared with the pre-
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fuel leak level. Primary circuit water activity 
was clearly below the limit set in the Technical 
Specifications. 

The defective fuel assembly is intended to be 
localized and removed during the next annual 
maintenance outage. 

Safety-related Incidents at Loviisa 2 

Nothing reportable. 

Other events at Loviisa 2 

A decrease in the boron acid concentration of the TG30B03 
fuel pool 

Loviisa 1 and 2 share a common pool water purifica
tion system TM which comprises ion exchangers. 
Owing to a depletion of the resins of the ion 
exchanger TM10N04, the resins where changed on 
3.12.1987. A service order was devised for the 
change to which a work order and preliminary 
operational instructions were attached. The work 
having been accomplished, the TM system was taken 
into use to purify the water in the spent fuel pool 
which is situated in the Loviisa 2 containment 
building. 

Prior to the commissioning of the purification 
cycle, the tank water boron concentration was 
12.1 gH3B03/kgH20. 24 hours from the commissioning 
of the purification circulation the boron concent
ration was 11.1 g H3B03/kg H20. 

The decrease in the pool water boron concentra
tion was due to the fact that the TM10N04 ion 
exchanger's anion resin had not been changed 
prior to the taking into use of the TM system 
from hydroxy 1 ion form to borate ion form. As a 
result of this, the TM10N04 bound ca. 440 kg of 
borium from fuel pool water during the purifi
cation process which lead to a decrease in the 
pool water borium concentration. The decrease in 

• the fuel pool borium concentration to the above 
mentioned value did not cause any danger since it 
suffices to ensure subcriticality. In addition, 
subcriticality has been verified by means of a 
proper design of the holders employed for fuel 
storage. 

The event has safety significance owing to a 
fault in the instructions. The operating instruc
tion shall be renewed owing to the incident. 
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Deviation from the Technical Specifications related to 
control room ventilation systems 

The UV45 and UV46 systems manage the ventila
tion of the Loviisa 2 control building instrumenta
tion rooms. The systems are partly redundant. 
The air conditioning system of Loviisa 1 may 
with certain limitations be used also for meeting 
the needs of Loviisa 2. 

The fuses of both compressor circuits of the 
UV45 system had been detached on 29.9.1987 because 
of a repair work which was due. The Technical 
Specifications presuppose that either the UV45 
or the UV46 system is in working condition. 

During normal operation, either of the Loviisa 2 
cooling units (UV45 or UV46) is in operation and 
cools the water in both circuits. On 23.10.1987 
the UV46 system was in operation. The safety 
relief valve UV45S05 having opened unintentionally, 
the use of the cooling circuits UV45/46 coupled 
was hindered. It was considered, however, that 
the safety relief valve UV46S01 would be sufficient 
to protect the UV45/46 systems, thus, the opening 
of the UV45S05 was prevented and the operation 
of the UV46 system was continued as usual. 

On 26.10.1987 it was noted that the protective 
metal net of the vibration damper pipe after the 
UV46S201 had torn. The UV46 was stopped immediately 
owing to the danger of a freon leak and the pipe 
was changed. The operation rendered inoperative 
the II circuit of the UV46 system. The I circuit 
was in working condition. The UV45 and the UV46 
systems both contain two separate compressor 
circuits each. 

The UV45 system I circuit was already undergoing 
test operation at this stage following the chan
ging of the compressor and the coil protectors 
of the eletric motor. The UV45 II circuit was in 
working condition during the repairs. 

The Technical Specifications were violated against 
since the work order of the UV45 system had not 
been returned to the control room in the presup
posed manner prior to the commencing of the UV46 
repairs. It was a procedure which violated the 
instructions concerning the work order practice. 
The cooling of the instrument quarters of the 
Loviisa 2 plant unit control building had been 
secured during the course of events even though 
surety of system operability had degraded. 



STUK-B-YTO 51 11 

Isolation of steam generator due to an erroneous signal 
initiated by the plant protection system 

An erroneous plant protection signal caused a 
steam generator isolation at Loviisa 2 on 
11.10.1987. Consequently, the reactor power rest
riction unit decreased reactor power to ca. 79 % 
and the limit pressure controller restricted 
turbine powers to make them correspond to the 
decreased reactor power. 

Process events were normal and the transient had 
no direct safety significance. The malfunctioning 
of a plant protection automation memory card was 
noted to be the cause of the transient in the 
preliminary inspections conducted in cooperation 
with the supplier. The faulty card has been sent 
to the manufacturer for further inspections. 

Safety-related incidents at TVO I 

Nothing reportable. 

Other events at TVO I 

Inoperability of the 314 pressure control valves 

The 314 system of TVO I and II is the reactor 
overpressure protection and pressure control 
system. The system comprises ten relief valves 
and forced blow valves, two quick-open valves 
and two control valves. After the blowing of the 
314 system, the control valve remains controlling 
reactor pressure. 

A turbine trip occurred at TVO I on 6.10., as a 
result of which, owing to a partial inoperability 
of the turbine bypass valves, a reactor scram 
followed as well as the opening of the 314 system 
valves and the transfer of reactor pressure control 
to the 314V21 and 314V22 control valves of the 314 
system. The motor protection switches of the 
control valves tripped from overpressure during 
pressure adjustment. The valves switched on to 
the manual control position and remained in an 
about 15 % open position. This position did not 
suffice to maintain reactor pressure constant 
but reactor pressure rose slowly and exceeded 74 
bar. By always restoring the motor protection 
switches after a trip, the valves could gradually 
be driven into the open position. Reactor pressure 
could thus be made to decrease to the desired 
design value. 
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The cause for the inoperability of the control 
valves was a modification made during the annual 
maintenance outage in 1987 during which the control 
valve motor protection switches had been set to 
trip from too small an electrical current value. 
Prior to the restarting of the plant unit, the 
setting of the motor protection switches was 
changed to comply with the IEC 292 standard. The 
event did not have any direct safety signifi
cance . 

Safety-related incidents at TVO II 

Nothing reportable 

Other events at TVO II 

Nothing reportable. 

3 OTHER MATTERS RELATING TO THE USE OF NUCLEAR ENERGY 

The transport of spent nuclear fuel from Loviisa 1 and 2 
to the Soviet Union, a defective transport cask 

Imatra Power Co. Ltd transported spent nuclear 
fuel from the Loviisa power plant to the Soviet 
Union on 21. - 23.10. The transport which was 
sixth of its kind was realized using arrangements 
which were in conformity with the earlier ones, 
as a combined rail and road transport. During 
the transport, six packages containing fuel which 
was unloaded from the reactors during 1982 were 
returned, 90 assemblies from both units. Dry 
packages of the type B(M) were used for the trans
port which was approved by special arrangement. 
The transport was problem-free. 

The Imatra Power Co. Ltd had planned to return 
seven packages of spent fuel but one cask was 
turned down owing to the material faults which 
appeared. The cask in question was in Finland 
for the first time. During its reception inspec
tions by the ultrasonic method internal defects 
were detected in its construction material and 
welded seams which affect the construction's 
integrity. The cask was returned in connection 
with the fuel transport. 
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4 RADIATION SAFETY 

Individual occupational doses 

The occupational doses of. the nuclear power plant 
personnel in the report period remained clearly 
below the dose limit for three months, 25 mSv. 
The highest occupational dose 2.9 mSv was received 
at the TVO I and II units. The individual occupa
tional radiation doses until the end of the report 
period in 1987 were also clearly below the annual 
dose limit which is 50 mSv. The highest dose 17.5 
mSv was 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 considered 
safe. 

The distributions of the individual occupational 
doses in the report period (Table III ) and in 
1987 (Table 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. 

Collective occupational radiation doses 

In the report period, the collective occupational 
radiation dose at the Loviisa units totalled 
0.034 manSv and at the Olkiluoto units 0.036 manSv. 

The collective cumulative radiation dose of NPP 
personne' was at the Loviisa units 1.348 mSv and 
at the Olkiluoto units 1.727 mSv by the end of 
the report period. 

The dose limit recommended in the guides of the 
Finnish Centre for Radiation and Nuclear Safety 
is 5 manSv/6W(e) 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. 
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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 a thirtieth part of 
the dose received annually from natural background 
radiation and 1/50 of the dose limit given in 
the legislation. 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/GWe 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 
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 amount of samples taken in the surroun
dings of both plant sites in accordance with the 
measurement program of environmental samples was 
in this quarter 174. Substances originating in 
nuclear power plants were detected in only few rain 
water samples. The detected nuclides were 9*Co 
and *°Co in Olkiluoto and «°Co in Loviisa. All 
the measured concentrations were low and will 
not cause any action. 

The fallout from the Chernobyl NPP accident still 
rendered some difficulties in the environmental 
measurements carried out in the vicinity of NPPs, 
this is particularly true as regards the 134Cs 
and the 137Cs. These nuclides abounded in the 
fallout and their residence time in both the 
terrestial and the marine environment is long. 
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Also, the major part of the 54Mn and the 110"Ag 
which are typical of power plant emissions still 
originated in the fallout from Chernobyl. 

In addition to the above mentioned radioactive 
substances originating in the NPPs, the older 
fallout caused by nuclear tests and the Cherno
byl accident, the environmental samples also 
usually contain natural radionuclides (natural 
de^ay series, 7Be and 40 K). 

As regards the nuclide contents, the results 
obtained from the measurement of environmental 
samples containing radioactive substances origi
nating wholly or partly in power plants are con
sistent with the release reports of the power 
companies from this and the previous quarters. 
In doing this comparison, one must take into 
account nuclide behaviour in nature and their 
detection limits in measurements. 

5 ANNUAL REVIEW 1987 

All units, i.e. Loviisa 1 and 2 and TVO I and II 
were in commercial operation and their annual 
electricity output was close to the theoretical 
maximum value. No event during 1987 posed a radia
tion hazard to the personnel or the environment. 

The events, observances and measures considered 
noteworthy by the Finnish Centre for Radiation 
and Nuclear Safety which occurred at the various 
units were as follows (in brackets the annual 
report is given which deals with the matter): 

Loviisa 1: 

Erroneous removal of process protections 
for two primary circuit make-up water 
pumps (Quarterly Report 1/87) 

Defective fuel (Quarterly Report 2/87) 

Loviisa 2: 

Fuel failure (Quarterly Report 1/87) 

Short-term loss of feedwater 2 on 7.6. 
(Quarterly Report 2/87) 

Loss of main and auxiliary feedwater on 
10.8. (Quarterly Report 3/87) 
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Leak of the TH20S16 safety valve (Quar
terly Report 3/87) 

The exceeding of the working hours of 
operators in August (Quarterly Report 
3/87) 

TVO I: 

Power oscillations (Quarterly Report 1/87) 

Fuel failure (Quarterly Report 1/87) 

Breaking of the condensate system (316) 
check valve spindle (Quarterly Report2/87) 

Blockage of sea water inlet at the plant 
during the annual maintenance outage 
(Quarterly Report 2/87) 

Separation of safety systems for tightness 
testing of isolation valves during power 
operation (Quarterly Report 2/87) 

Dilution of the boron concentration of 
the boron tank below the limit set in 
the Technical Specifications on 17.7. 
(Quarterly Report 3/87) 

The amount of electricity produced by the Finnish 
nuclear power plants to the national grid during 
1987 was 18.5 TWh. According to the statistics 
compiled by the Finnish Association of Electricity 
Supply Undertakings, the production of electricity 
in Finland totalled 50.7 TWh during a corresponding 
period. Nuclear power thus accounted for 36.5 %. 
The average load factor of the Finnish nuclear 
power plant units was 92.3 %. The production and 
availability figures are presented in more detail 
in Tables I and II. The development of the annual 
load factors, reactor scrams and collective radia
tion exposures as of the start-up of the units 
has been presented in Fig 6. 

The occupational radiation doses as well as the 
releases of radioactive substances to the environ
ment in 1987 were considerably below the establis
hed limits (Tables IV and V). 
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Table I Electricity production and availability of the units 

Electricity production 
(gross, THh) 

Availability 
factor % 

Fourth Since be- Since Fourth 
quarter ginning start-up quarter 

of 1987 

load factor % 

Fourth Since be- 1986 
quarter ginning 

of 1987 

Loviisa 1 

Loviisa 2 

TVO I 

TVD II 

1.03 

1.02 

1.61 

1.68 

3.80 

3.77 

5.85 

5.94 

35.5 

24.7 

45.9 

37.4 

100.0 

100.0 

99.3 

100.0 

100.4 

99.6 

99.1 

99.0 

93.2 

92.6 

90.9 

92.3 

91.0 

81.9 

88.1 

94.5 

"*tt*mt» tartar - * " g g ^ T g £ f f i ^ « *> % 

Load factor 
gross electricity production l f n * 
rated power x calendar time (h) * x u u * 

Table II Nuclear energy in -the Finnish production of electricity 

Fourth Since beginning 1986 
quarter of 1987 

1985 

Production of nuclear 
electricity (net, TWh) 5.1 18.5 

Total production of 
electricity in Finland 
(net, TWh) 13.7 50.7 

Percentage of nuclear 
electricity of total 
production 37.2 36.5 

Load factor averages of 
the Finnish plant units % 86.5 92.3 

18.0 

46.9 

38.4 

88.8 

18.0 

47.3 

38.0 

89.9 
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Table III Occupational dose distribution in the report period 

Number of persons in the 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 

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

0.5 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
75 
25 

These columns also include the data of those Fin
nish workers who have received doses at the Swedis 
nuclear power plants. The same person may have 
worked at both Finnish plant sites as well as in 
Sweden. 

542 1068 1581 
31 18 50 
5 4 9 

1 1 
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Table IV Occupational dose distribution from the beginning of the year until 
the end of the report period 

Number of persons in the 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 

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

0.5 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
50 
50 

173 
90 
69 
63 
56 
48 
27 
12 
14 
10 
4 
3 
3 
3 
a» 

1 
1 
-
1 
-
-

443 
295 
202 
85 
34 
36 
20 
8 
13 
11 
4 
9 
3 
2 
1 
1 
-
-
1 
-
-

596 
371 
248 
143 
107 
86 
54 
23 
33 
19 
13 
11 
7 
6 
4 
3 
1 
1 
3 
-
-

These columns also include the data of those Fin
nish workers «ho have received doses at the Swedish 
nuclear power plants. The sane parson 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 s i t e 

Loviisa 

Report period 
Year 1987 

Olkiluoto 

Report period 
Year 1987 

Annual release 
limits 

Loviisa 
Olkiluoto 

Plant s i t e 

Loviisa 

Report period 

Year 1987 

Olkiluoto 

Röponrt psr loo 
Year 1987 

Annual release 
limits 

Loviisa 
Olkiluoto 

Releases into the air (Bq)" 

Noble gases 
(87Kr-equiv., 
TBa) 

b c 
b c 

9.5 X 1010 

5.8 x 10" 

2.2 x 10"€ 

1.8 x 1016 

Iodines 
( i 3 i l - e q u i v . , 
VBQ) 

t» 

4.6 x 107 

^ 

3.6 x 10? 

2.2 x ID"» 
9.5 x 1010 

Releases into waiter (Bq)* 

Tritium 

1.8 x 10" 

1.4 x 1013 

4.3 x 10" 
1.9 x 10" 

1.5 x 10" 
1.8 x 10" 

Other nuclides 
(GBq) 

1.4 x 10s 

6.7 x 107 

9.5 x 10s 

2.0 x 10» 

Other nuclides 

1.3 x 1010 

1.3 * 107 

6.4 x 10» 
3.6 x 1010 

8.9 x 10"* 
2.8 x 10" 

Tritium 14C 
(TBq) 

7.3 x 10" d 

1.7 x 10" * 

1.6 x 1010 d 

1.5 x 10" d 

The unit of radioactivity is Becquerel (Bq); 1 Bq * one nuclear 
transformation par 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 4.4 x 10" TBq in the report 
period and 1.6 x 1012 TBq as of the beginning of 1987. 

The " C-release estimate based on experimental data was 8.7 x 
10" TBq in Loviisa and 1.7 x 10" in Olkiluoto in the report 
period. As of the beginning of 1987, the estimates were 3.2 x 
10" TBq and 6.3 x 10" TBq cxarxespondingly. 

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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ice 

Figure 1 Daily gross 
in October -

of the Loviisa 1 plant unit 
1987 

1 Stop of the primary drculatixig punp, location of cdl leak, 
the Inspection of the collector screens of the condenser 
purification system 

2 Stop of the primary circulating punp 

«65 

Figure 2 Daily gross power of the Loviisa 2 plant unit in 
October - December 1987 

1 Erroneous isolation of steam generator 

2 Locating a oondenser leak 
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800 T 

3E700 

100 
723 

Figure 3 Daily groas 
in Octcbar -

of ttos TVO I plant unit 
1987 

2 Faxiodic 

3 Repair of a valve relating to 
lite rehestar system 

Figure 4 Daily groas power of tha TVO II plant unit 
in October - December 1987 

1 Periodic teats and tha repair of a valve 
in the turbine plant feadwater system 

2 Trip of the 313 P4 primary circulating pump 

3 Periodic tests 
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Loviisa 1 

Loviisa 2 

TVO I 

TVO II 

Fig 5 Operational diagrams in 1987 
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Fig 6 


