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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 arisen): 

Construction Phase 

- Preliminary plans of the nuclear facility 
Location 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 
- Nuciear fuel management and safeguards 
- Nuclear waste management 
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- Radiation protect ion and s a f e ty of the environ
ment 

- Physical protect ion and preparedness 
- Observance cf qua l i ty assurance programme 

PLANT DATA 

Plant 
unit 

Start-up Ccfliosrcial 
operation 

Rated power Type, 
(gross/nex, supplier 
1*1) 

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

Loviisa 2 4.11.1980 5.1. 1981 465/445 Pmri'Hii 1 mil water reactor 
(PUR), Atomenergoexport 

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 
(BUR), Asea Atom 

Imatra Power Co. Ltd owns the Lovi isa 1 and 2 
un i t s i n Lovi isa and Industr ia l Power Company 
Ltd the TVO I and II u n i t s in Olki luoto , 
Eurajoki. 
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1 OPERATION OF NUCLEAR POWER PLANTS IN JULY- SEPTEMBER 1987 

All units, i.e. Loviisa 1 and 2 and TVO I and II 
were in commercial operation. Nc event during 
the report posed a radiation hazard to the person
nel or the environment. 

The annual maintenance outage of Loviisa 1 started 
on 27.6. and the plant unit was resynchronised with 
the national grid on 18.7. Power had to be reduced 
on 1.8. and 1.9. to repair the condenser purifica
tion system collector screens. 

The annual maintenance outage of Loviisa 2 started 
on 18.7. and the unit was «synchronized with 
the national grid on 9.8. In connection with the 
start-up, power of the other turbogenerator had 
to be reduced owing to a hydrogen leak in the 
generator heat exchanger. The other turbogenerator 
came off the grid owing to an erroneous protection 
signal which caused the main feedwater pumps to 
trip. The valves which had erroneously been in 
the closed position hindered in addition the 
feeding of auxiliary feedwater to the steam genera
tors in connection with this event. 

A turbine trip occurred at TVO I on 1.7. in connec
tion with the testing of the control oil system 
pressure switches. Owing to an erroneous tripping 
of the trip oil system, a turbine trip reoccur red 
on 2.7. The reactor was shut down with the help 
of an electric motor driven scram system. In 
this connection, a control rod which had become 
stuck inside the reactor core was detached by 
tripping the scram group 9. 

On 28.7. the pressure control system failed at 
TVO I. The result was that reactor pressure rose 
momentarily and the turbine bypass valves opened. 
Owing to the erroneous functioning of the bypass 
valves, pressure started to fluctuate causing a 
power oscillation of about 100 MW in the reactor. 
The plant unit was placed in hot shutdown on 31.7. 
During the inspection which was conducted, impuri
ties were detected in the removed bypass valve 
drive which had caused the valve's erroneous 
functioning. The plant was brought back on the 
national grid on 2.8. At TVO I, power was tempora
rily reduced three times owing to less demand 
for electricity and the conducting of periodic 
tests. 

At TVO II, power was in July reduced to 21 % of 
the nominal power for repairing a leak in a steam 
extraction system valve. In September two short-
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term power reductions took place which were due 
of periodic tests. 

The amount of electricity produced by the Finnish 
nuclear power plants to the national grid from 
the beginning of 1987 totalled 13.5 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 37.1 TWh. Nuclear power 
thus accounted for 36.4 % of the net production. 
The average load factor of the four units was 
89.9 %. 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 

Annual maintenance outage at Loviisa 1 

The tenth refuelling and maintenance outage at 
Loviisa 1 took place on 27.6.-17.7. The plant 
unit's electricity production was discontinued 
for 21 days. 

The most noteworthy operations performed during 
the outage were as follows: 

127 fresh fuel assemblies were loaded in the 
reactor. In addition, prior to the reloading, 
the integrity of all the fuel assemblies was 
inspected since it was obvious on the basis of 
primary water activity that there was a defective 
fuel assembly in the reactor. The fuel assembly 
in question was localized in the inspection and 
removed from the reactor. 

- 32 control rod drives and 5 main circulation 
pumps were inspected. 
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One sea water condenser was repiped. 10500 
copper nickel pipes were replaced with SMO pipes 
(SMO s molybdenum blended stainless steel). 

To ensure feedwater, the automation of the 
main feedwater lines' shut off valves was modified 
so that the valves will close after the auxiliary 
feedwater pumps have started. The modification 
was implemented at Loviisa 2 in December 1986. 

- The structure of the other pressurizer safety 
valve was modified on the valve manufacturer's 
request to ensure the valve's functioning. A 
corresponding modification was also carried out 
at Loviisa 2. The valves' functioning was tested 
during the plant start-up. 

To make more effective the detection of poten
tial generator hydrogen leaks, the old hydrogen 
analyzers were taken out of use and were replaced 
with a new 8-channel analyzer. 

Certain additions were made in the modification 
of the plant protection system (implemented in 
1986) by which the functioning of i.a. the steam 
and feedwater lines' isolation signals was impro
ved. 

- Three new cooling air batteries were changed 
to every diesel generator room. 

The outage went according to the planned schedule. 
The collective occupational radiation dose during 
the outage was 0.43 manSv. 

Safety-related incidents at Loviisa 2 

Loviisa 2, the loss of main and auxiliary feedwater 10.8. 

A loss of main and auxiliary feedwater occurred 
at Loviisa 2 on 10.8. during a post-refuelling 
outage start-up. The reactor was running at 54 % 
power and only one turbine was in operation. The 
operational transient was initiated »/hen the 
running turbine's generator breaker opened. As a 
result of the loss of load, steam collector pressu
re started to rise and the turbine bypass valves 
opened. Water colder than usual flowed from the 
turbine bypass lines via the condenser to the 
feedwater tanks resulting in a quick drop in the 
feedwater tank pressure. With pressure sinking 
on the suction side, the main feedwater pumps 
tripped from their pressure side protection. 
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The operator noticed the tripping of the main 
feedwater pumps and manually started the auxilia
ry feedwater pumps and also began quickly to 
reduce reactor power. The operator,after having 
interpreted a faulty signal as the reason for 
the tripping of the main feedwater pumps. managed 
to restart two main feedwater pumps. 

As a result of the recovery of main feedwater, 
the steam generators' secondary side received a 
wealth of cold water which together with a relati
vely massive consumption of steam heavily began 
to cool down the primary circuit. Owing to this, 
the pressurizer level started to sink and the 
operator had to start the make-up water pump in 
order to prevent the sinking of the pressurizer 
level close to the limit of the starting of the 
emergency cooling pumps. Normal plant operation 
was continued after the recovery back to the normal 
water level of the pressurizer since both the 
opening of the generator breaker and the tripping 
of the main feedwater pumps had first been interp
reted as resulting from erroneous signals. 

.<o electrical faults were detected during the 
settlement of the incident. The likely reason 
for the tripping of the main feedwater pumps was 
noted to be cavitation which was caused by a 
quick pressure drop in the feedwater tanks and 
the resulting vaporisation of the feedwater in 
the piping. In addition, it was noted that auxilia
ry feedwater had only been received in one steam 
generator: in the other five steam generators, 
the control valves of the auxiliary feedwater 
lines were under manual control and closed. 

The incident's safety significance is, firstly, 
in that a started safety function did not succeed 
as planned owing to the closed valves. Secondly, 
feedwater tank pressure control functioned too 
slowly in this situation which led to the tripping 
of the main feedwater pumps. Because of the quick 
resetting of the main feedwater pumps, the re
maining closed of the valves was not instantly 
observed. 

Owing to the incident, Imatra Power Co. Ltd has 
started a study of the safety systems. During 
the study, it will be investigated whether such 
parts of the systems remain outside the current 
operational preparedness inspections the erroneous 
state of which hinders the successful completion 
of a started safety function. The additional 
inspections proved necessary by the stud" will 
be added to the start-up preparedness inspections 
and the necessary additional alarms will be imple-
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mented during the annual maintenance In 1988. 
The Finnish Centre for Radiation and Nuclear 
Safety has presupposed Imatra Power Co. Ltd to 
look into the need for modification of the plant 
protection system. Further, the Finnish Centre 
for Radiation and Nuclear Safety has presupposed 
Imatra Power Co. Ltd to present a plan for the 
measures to prevent the tripping of the main 
feedwater pumps during corresponding transients. 

A leak of the TH20S16 safety valve 

The function of the low pressure safety injection 
(TH) which is initiated during extensive LOCAs 
is the maintaining of the reactor core cooling 
so that a sufficient removal of the reactor core 
decay heat will be ensured. 

The TH system consists of two redundancies both 
of which comprise i.a. two pumps. Both pumps 
belonging to the same redundancy are located in 
the emergency pump room where also two pumps of 
the high pressure safety injection (TJ) and the 
containment spray system (TQ) are located. The 
function of the safety valves on the TH pumps' 
pressure side is to prevent the overpressurization 
of the TH system when the check valves of the 
TH line which leads to the reactor are leaking 
to the reverse direction or when the water con
tained in the TH system warms up. The safety 
valves' capacity well exceeds the required 
capacity. 

During the start-up of Loviisa 2 after the annual 
maintenance outage it was noted that the safety 
valve TH20S16 was leaking. The check valve is 
situated in the joint pipeline of pumps on the 
pressure side of the pumps which are located in 
tho other redundancy of the TH system and thus 
the repairing of the safety valve presupposes 
the taking out from operational preparedness of 
the whole redundancy in question. The Technical 
Specifications require that during the mentioned 
operational situation both the TH redundancies 
shall be in working order. 

The safety valve leakage was observed on 7.8. at 
21.30. The safety valve was detached and a blind 
flange was installed in the pipeline leading to 
the safety valve. System overpressurization was 
prevented by keeping the valve of the pumps' 
minimum circulating lines open and thus there 
was a connection from the system via the minimum 
circulation lines valve to an open tank. After 
its repair, the safety valve was reinstalled in 
its place on 8.8. at 12.30. In connection with 
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the detachment and reinstallation of the safety 
valve, the other redundancy of the TH system was 
out of operation for about 10 minutes. 

In connection with a TH pump inservice test the 
TH20S16 safety valve was noted to leak again. 
The same acute measures were taken as the previous 
time. 

In connection with a further investigation into 
the matter it appeared that the safety valve could 
have opened during an accident. It was further 
observed that part of the water which flows through 
the safety valve would have leaked on the auxiliary 
pump room floor. When operating the TH pumps 
over a long period of time, the TH, TJ and TQ 
pumps located in the auxiliary pump room could 
have become submerged and could have lost their 
operability in which case the reactor core cool abi
lity would have been lost. 

The safety valve TH20S16 was not installed in 
its place and the functioning of the corresponding 
TH safety valves was hindered by mounting blind 
flanges in the safety valves' exhaust pipes. The 
pressure endurance of the pipes and components 
which belong in the system was inspected and 
overpressurlzation w'as prevented by process coup
lings. During the annual maintenance outage of 
1988, the opening pressure of safety valves will 
be tuned and the capacity will be readjusted taking 
the above mentioned into consideration. 

Other events at Loviisa 2 

Annual maintenance outage 

The sixth refuelling and maintenance outage of 
Loviisa 2 took place on 18.7. - 8.8. The plant 
unit's electricity production was discontinued 
for 21.5 days. 

Noteworthy operations during the outage were as 
follows: 

114 fresh fuel assemblies were loaded in the 
reactor. Tightness of all fuel assemblies was 
inspected. One fuel assembly was noted to leak. 

- 27 control rod drives and 3 main circulation 
pumps were inspected. 

- At the end of the annual maintenance outage, 
a steel containment tightness test was conducted. 
Some difficulties were experienced in the carrying 
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out of the test owing to the great humidity content 
of the air inside the containment shell. 

- At Loviisa 2, an extensive modification of 
the plant protection system was made to renew 
the control logics of the steam and feedwater 
valves. A corresponding work was conducted at 
Loviisa 1 in 1986. 

The 4 tanks belonging in the low pressure 
emergency cooling system feed water into the 
reactor pressure vessel during emergencies. If 
the water is too cold the reactor pressure vessel 
cladding may become damaged. In order to prevent 
this, electrical heating was installed in two 
tanks to maintain the temperature of the water 
inside the tank within the temperature range of 
100 - 110°C. A corresponding work has been done 
at Loviisa 1 earlier. 

To prepare for potential diesel generator 
transients, a reserve electricity connection 
from the Ahvenkoski hydroelectric power plant to 
the Loviisa nuclear power plant was constructed. 
The Ahvenkoski hydroelectric power plant can 
supply electricity for both Loviisa 1 and 2. 

- After the shutdown, the concentration of the 
radioactive silver isotope 110Ag in the primary 
water rose sharply. This brought about higher 
dose rates and contaminations at the beginning 
of the maintenance work. 

The outage went according to the planned schedule. 
The collective occupational radiation dose during 
the outage at Loviisa 2 was 0.79 manSv. 

The exceeding of the working hours of the Loviisa 2 opera
tors in August 

In connection with the regulatory control of the 
start-up of Loviisa 2 after the annual maintenance 
outage in 1987, the Finnish Centre for Radiation 
and Nuclear Safety noted that one shift was first 
conducting 16 hrs of diesel testing and after 
that worked as licenced operators in the night 
shift for 8 hrs. The valid Technical Specifications 
pose certain demands on the operators' working 
hours when the operators work as licenced operators 
during a shift. Other working hours have not 
been mentioned. 

On account of the above, the Finnish Centre for 
Radiation and Nuclear Safety asked Imatra Power 
Co. Ltd to correct the item in the Technical 
Specifications which concerns the working hours 
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of the operators so that they are ensured suffi
cient rest prior to acting as responsible super
visors. Imatra Power Co. Ltd modified the Techni
cal Specifications so that also other work than 
acting as <* licenced operator will be taken into 
account when counting the approved maximum hours. 
In addition, Imatran Voima Oy noted in its reply 
letter that the specifications have even until 
today been interpreted so that also other work 
is counted as working hours. Thus, the above 
deviation was made by mistake and was not due to 
an erroneous interpretation of the Technical 
Specifications. 

Safety-related incidents at TVO I 

Nothing reportable. 

Other events at TVO I 

The dilution of the boron concentration of the boron tank 
below the limit set in the Technical Specifications on 17.7. 

The function of the plant's boron system is to 
maintain, without the help of the control rods, 
the reactor subcritical when cold and poisonless. 
The system comprises two parallel pumps and one 
storage tank for the liquid boron concentration 
of which the minimum value of 1.3 percent by 
weight has been defined in the Technical Specifica
tions . 

The liquid volume of the storage tank is inspected 
once a day. in addition, the liquid's boron con
centration is laboratory-defined every month. On 
20.5. in a periodic measurement conducted prior 
to the annual maintenance outage, the boron sol
ution ' s concentration was 1.5 w-%. The next sample 
from che storage tank was taken only after about 
two months which is a deviation from the programme. 
The solution's concantration was noted to be 1.1 
w-% which is below the minimum value prescribed 
in the Technical Specifications. 

When sorting out the reasons for the event it 
was noted that, according to the control room 
circular lists, the solution inventory of the 
storage tank had risen from the normal value 
16.4 m3 to 21.7 m3 on 25.5. This increase in the 
volume of water had decreased the solution's 
boron concentration. The additional water which 
had ended up in the tank was. noted to have orig
inated in the process water distribution system 
from where the water flowed to the boron tank 
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owing to the erroneous valve functions caused by 
maintenance operations. These erroneous valve 
functions went unnoticed in the maintenance. The 
changed volume of water in the boron tank was 
registered on the circular list during daily 
inspections. Since the previous week's list had 
been filed, the registered volume was not compared 
with the volumes registered earlier. The fact 
that detection lingered was also affected by the 
leaving undone of the measurement of concentration 
which was due according to the next montn's pro
gramme. 

Because the total boron inventory in the system 
tank fulfilled the required value, the boron 
system could have maintained the reactor sub-
critical. Thus, safety was not directly degraded. 
The boron pumping time would have been slightly 
longer than normally, however, owing to the in
creased volume of solution. 

The procedures concerning surveillance and inspec
tions were modified so that the circular lists 
will be kept in the control room before their 
filing until the values registered on the various 
lists have been compared with each other. The 
laboratory's sampling programmes will be transfer
red on ADP so that alarms will be received for any 
measurements which may potentially have been 
left undone. 

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 

Commissioning of Industrial Power Company Ltd*s interim 
storage for spent fuel 

The interim storage for spent nuclear fuel built 
on the Olkiluoto NPP site by Industrial Power 
Company Ltd was commissioned in September 1987. 
Fuel transfers from TVO I were commenced then. The 
interim storage is necessary in order to have 
adequate storage capacity for the spent fuel until 
the time when it can be transported abroad or 
disposed of in Finland as prescribed in the policy 
decision made by the Council of State in 1983. 
Taking into account the possibility to expand the 
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storage has been sized for all the spent fuel 
produced by the TVO I and II units i.e. 7000 -
7200 fuel assemblies, and its period of operation 
has been planned to end in 2050. 

After the checking of the Preliminary Safety 
Analysis Report and the associated reports, the 
Finnish Centre for Radiation and Nuclear Safety 
gave its approval for the commencement of the 
construction of the interim storage in 1984. 

During the construction and commissioning phase 
of the interim storage, the Finnish Centre for 
Radiation and Nuclear Safety supervised the ven
ture' s progress in many different areas. The 
objects of regulatory control included i.a. the 
builders of the interim storage, systems and 
components, nuclear materials safeguards, security 
measures and radiation protection. The fuel trans
fer cask and the fuel transfer plans were approved. 

Before the transfers of spent fuel, a STUK-approved 
shock damper was installed in the bottom of the 
hoisting shaft of the TVO I reactor building to 
provide for a potential accident involving the 
drop of a transfer cask. A corresponding modifica
tion shall be carried out at TVO II before any 
fuel transfers from TVO II are made. 

Prior to the commissioning of the Interim storage, 
the Finnish Centre for Radiation and Nuclear 
Safety conducted an inspection of the storage in 
which a sufficient preparedness for the commis
sioning of the storage was verified. For the 
decision on commissioning , a special safety assess
ment of the interim storage was made in which 
its functional safety was considered acceptable. 

The transport of spent nuclear fuel rods to Sellafield, 
GB, for research purposes 

On 21.8. nine spent fuel rods were transported 
from TVO I by road to the Rauma harbour and further 
to the UKAEA's windscale installation, Sellafield. 
At Windscale the fuel rods will undergo research 
as part of the High Burnup Effects Program (HBEP) 
project conducted by the US Battelle, Pacific 
Northwest Laboratories research institute. The 
transported rods are high burnup rods and they 
were removed from the reactor in 1985 and 1986. 
The research is expected to yield operation and 
safety related information on high burnup fuel. 

The package used for the transport was a Transnuc-
lear GmbH (TN)-owned R52 of the B(U)-type, the 
original approval to which came from France. TN 
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was also responsible for the practical arrangements 
of the transport. TVO bore the main responsibi
lity as the licencee and the sender of radioactive 
material, however. 

The whole transport was without any disturbances. 

4 RADIATION SAFETY 

Individual doses of the personnel 

The occupational doses of the nuclear power plant 
personnel in the report period remained clearly 
below the dose limit for three months, 25 raSv. 
The highest occupational dose 17.0 mSv was received 
at the Loviisa units. The individual occupational 
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 17.1 
mSv was received at the Olkiluoto units. 

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 IV) 
specify the number of persons in each dose range 
and at each plant site, in addition, 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 recor
ded as nuclear power plant workers in the central 
dose file of the Finnish Centre for Radiation 
and Nuclear Safety. 

Collective radiation exposure of the personnel 

In the report period, the collective occupational 
radiation dose at the Loviisa units totalled 
1.272 manSv and at the Olkiluoto units 0.086 manSv. 

The collective cumulative radiation dose of NPP 
personnel was at the Loviisa units 1.314 mSv and 
at the Olkiluoto units 1.691 mSv by the end of 
the report period. 

The dose limit recommended in the guides of the 
Finnish Centre for Radiation and Nuclear Safety 
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is 0.005 manSv/MW(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 
ands 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 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 240. Substances originating in 
nuclear power plants were detected in one rain 
water sample in Loviisa which contained i0 Co. In 
addition, "Co and 60Co were detected in sedimen-
tlng matter and bladder wrack. In Olkiluoto, 
51 Cr originating in the nuclear power plant was 
detected in bladder wrack and green algae and 
M Co in sedlmenting matter, green algae and bladder 
wrack. In addition to the above, *°Co was measured 
also in a rain water sample and shells. In addition 
to bladder wrack, a small number of "Zn was 
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detected in one sample of pike.All the measured 
concentrations were low and will not cause any 
action. 

The 131I measured in the air samples which were 
collected in August originated in the nuclear 
test explosion conducted by the Soviet Union in 
Novaja Zemlja. Very small amounts of iodine from 
the same source were also detected in the milk 
samples collected in the vicinities of both NPPs 
during the corresponding time. 

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 l34Cs 
and the 137Cs. These nuclides abounded in the 
fallout and their residence time in both the 
terrestial and the marine environment is long. 
Also, the major part of the 5«Mn and the 110»Ag 
which are typical of power plant emissions still 
originated in the fallout from Chernobyl. The 
3H detected in the sea water samples was partly 
originating in NPP releases, partly from Chernobyl 
and in part from older fallout. 

In addition to the above mentioned radioactive 
substances originating in the NPPs and the Cherno
byl accident, the environmental samples also 
usually contain natural radionuclides (natural 
decay 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. 
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Table I Electricity production and availability of the units 

Electricity Uiuduction 
(gross, TW\) 

Availability 
factor % 

Third Since be- Since Third 
quarter ginning start-up quarter 

of 1987 

Load factor % 

Third Since be- 1986 
quarter ginning 

of 1987 

Loviisa 1 

Loviisa 2 

TVO I 

TVO II 

0.81 

0.76 

1.54 

1.68 

2.77 

2.75 

4.25 

4.34 

34.4 

23.7 

44.3 

35.8 

81.5 

76.8 

97.8 

100.0 

79.3 

74.5 

94.8 

97.4 

91.0 

90.3 

88.2 

90.0 

91.0 

81.9 

88.1 

94.5 

Availability factor - ^ ^ ^ ^ ^ W «100% 

^ f a c t o ' S S ^ ISeSafS^h) * «°% 

Table II Nuclear energy in the Finnish production of electricity 

Third Since beginning 1986 
quarter of 1987 

1985 

Production of nuclear 
electricity (net, TWh) 4.5 13.5 

Total production of 
electricity in Finland 
(net, TOh) 10.9 37.1 

Percentage of nuclear 
electricity of total 
production 41.3 36.4 

Load factor averages of 
the Finnish plant units t 86.5 89.9 

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 

Dose 
(mSvl 

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

range 
> 

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

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

Number of 

Loviisa 

184 
83 
74 
56 
56 
42 
25 
14 
13 
8 
3 
4 
3 
2 
-
1 
1 
-
1 
-

persons in the 

Olkiluoto 

1015 
34 
20 
3 
-
1 
-
-
-
-
-
-
-
-
-
-
-
-
-
-

dose range 

Total • 

1136 
133 
98 
65 
58 
43 
27 
15 
15 
9 
3 
4 
3 
2 
-
1 
1 
-
1 
-

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. 
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Table IV Occupational dose distribution from the beginning of the year until 
the end of the myuit period 

Number of persons in the dose range 
Dose range 
(tnSv) 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 
87 
74 
56 
58 
46 
24 
14 
13 
10 
3 
3 
4 
2 
-
1 
1 
-
1 
-
-

436 
294 
198 
88 
47 
34 
19 
9 
15 
9 
4 
8 
3 
3 
-
1 
-
-
1 
-
-

589 
366 
249 
138 
108 
81 
51 
26 
33 
18 
11 
10 
8 
6 
3 
3 
2 
1 
2 
-
-

These colunre also Include the data of those Fin
nish workers who have received doses at the Swedish 
nuclear power plants. The sane person nay nave 
worked at both Finnish plant sites as well as in 
Sweden. 
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Table V Releas 

Plant s i t e 

Loviisa 

Report period 
Year 1987 

Olkiluoto 

Report period 
Year 1987 

e s of radioactive substances a t o u i Ĵ.CUIL 

Releases into the a i r (Bq)* 

Noble gases Iodines 
("7 Kr-equiv., (131 I -equiv. , 
TBq) « a ) 

b c 3.9 x 107 

b c 4.6 x 107 

b 1.5 x 10* 
4.8 x 1011 3 .6 x 107 

s i t e 

Other nuclides 
(GBq) 

6.2 x 107 

6.6 x 107 

4.9 x 107 

1.9 x 10* 

22 

Tritium 1 4C 
(TBq) 

4.4 x 10" 
1.0 x 10" 

5.3 x 1010 

1.3 x 1011 

d 
d 

d 

d 

Annual rel 
limits 

Loviisa 
Olkiluoto 

2.2 x 10"* 2.2 x 10"" 
1.8 x 101* 9.5 x 1010 

Plant site 

Releases into water (Bq)a 

TritLuB Other nuclides 

Loviisa 

Report pBriod 

Year 1987 

Olkiluoto 

Report period 
Year 1987 

Annual rel 
Limits 

Loviisa 
Olkiluoto 

1.8 x 10" 6.2 x 107 

1.2 x 10" 8.7 x 107 

3.4 x 10" 6.7 x 10» 
1.4 x 10" 2.9 x 1010 

1.5 x 10" 8.9 x 10"» 
1.8 x 10" 2.8 x 10" 

The unit of radioactivity i s Becquerel (Bq); 1 Bq 
transformation par second 

one nuclear 

b Below the detection limit 
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The calculatary release of 41ftr from the Loviisa 1 and 2 units 
expressed as 87Kr-equivalents was 3.3 x 10A1 TBq in the report 
period and 1.2 x 1012 TBq as of the begiming of 1987. 

The 14 C-release estimate based on experimental data was 6.7 x 
1010 TBq in Loviisa and 1.6 x 10" in Olkiluoto in the report 
period. As of the beginning of 1987, the estimates were 2.4 x 
1011 TBq and 4.5 x 1011 TBq oorrespondingly. 

The figure shows the release limit of the plant s i te on the 
presunptian that there will be no releases of other release 
types. The guide xelease limit i s set in such a way that the 
sua of the release limit shares of the various types i s equal 
to or snaller than 1. 
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100 'i 
4 6 3 HU 

Figure 1 Dally gross power of the Loviisa 1 plant unit i n July-September 1987 

1 Annual maintenance outage 
2 VE51, 52 repair of co l l ec tor screens 

100 7. 
46S MW 

Figure 2 Daily gross power of the Loviisa 2 plant unit in July-September 1987 

1 Annual maintenance outage 
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Figure 3 Daily gross power of tt» TWO I plant unit in June-September 1987 

1 Turbine trip 
2 Disturbances in the control and trip oil system 
3 Less demand for electricity 

Figure 4 Daily gross power of the TVO II plant unit in June-September 1987 

1 Repair of steam extraction valves 
2 Less demand for electricity 


