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1 OPERATION OF THE NUCLEAR POWER PLANTS IN JANUARY - MARCH 1985 

All plant units, i.e. Loviisa 1 and 2 and TVO I 
and II, were in commercial operation. The plant 
data are given in Table I (p. 7). All plant 
units operated well in the report period, and 
there were no occurrences or discoveries of 
special significance to their safety. 

The Loviisa 1 and 2 units were operated without 
interruptions, most of the time at ca. 100 % 
power. At Loviisa 1 unit, brief power reductions 
were caused by repairs of sea water leaks in the 
condensers and by disturbances in the primary 
circulating and feed water pumps. The most 
significant power reduction at Loviisa 2 unit 
took place in January, when one generator had an 
earth fault. The damages caused by this fault 
were repaired for about two days and the plant 
unit was operated at 50 % power. In addition, 

. there were brief power reductions caused by 
repairs of leaking pipes in the condenser and 
in the reheater and by a feed water disturbance 
due to a fault in the measurement of the steam 
generator water level. 

The TVO I and II plant units operated mostly at 
ca. 100 % power. The operation of TVO I unit 
had to be interrupted once at the beginning of 
January for about two days to repair a leaking 
safety valve in the reactor relief system. In 
addition, there were brief power reductions 
caused by disturbances in the main circulation 
pumps and in the reheater, by repairs of 
components associated with the reheater and by 
repairs of sea water leaks in the condenser. 
TVO II unit was stopped for one day in mid-March 
to repair a leak in the nitrogen system in the 
containment. There was additionallly a small 
power reduction caused by the repair of a sea 
water leak in the condenser. Towards the end of 
March, both plant units began »o-called coast-down 
operation as the reactor power started to decrease 
due to fuel burn-up near the end of the operating 
cycle. 

The amount of electricity produced by the Finnish 
nuclear power plants to the national grid in 
January - March 1985 totalled 4888 GWh. According 
to the statistics compiled by the Finnish 
Association of Electricity Supply Undertakings, 
the total production of electricity in Finland 
was at the same time 14,124 GWh; this means that 
the electricity produced by nuclear power 
accounted for 34.6 % of the production. The 
corresponding figures for the same period last 
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year were 4882 GWh, 12,145 6Wh and 40.2 %. 

The amounts of gross electrical energy produced 
and the plant load factors (the ratio of the 
produced electrical energy to the energy which 
would have been produced if the plant had been 
operated at rated power throughout the report 
period) were in the first quarter of 1985 as 
follows: 

Loviisa 1 1013 GWh 1.009 
Loviisa 2 998 GWh 0.994 
TVO I 1520 GWh 0.958 
TVO II 1572 GWh 0.991 

The corresponding monthly figures are included 
in Tables II and III. The availability of the 
plant units is shown in Table IV. A general 
picture of the production of electricity can be 
obtained from the power diagrams (Figures 
1 - 4 , pp. 9, 10). 

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

The most important occurrences, discoveries and 
actions at the nuclear power plant units during 
the report period are dealt with in Chapter 2. 
The described events are mainly various component 
failures or disturbances resulting in brief 
power reductions. On the basis of safety 
analyses and inspections conducted at the 
plants, no such findings were made that would 
have led to actions limiting operation. 

m 

The radiation doses received by the personnel, 
as well as the releases of radioactive substances 
into the environment were considerably below the 
established limits. 

Radiation safety is dealt with in Chapter 3. 
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Table I Plant data 

Plant Start-up 

unit 

Loviisa 1 8.2. 1977 

r) imman'! tai 

operation 

9.5. 1977 

Rated power 
VU (gross/ 
net) 

465/445 

7 

supplier 

Pressurized water reactor 

r-owiisa 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), Atomenergoexport 

Boiling water reactor 
(BHR), Asea Atom 

Boiling water reactor 
(BUR), Asea Atom 

Table II Electricity produced by nuclear power plants up to 31.3.1985 (gross, GWh) 

Plant 
unit 

Loviisa 1 

Loviisa 2 

TVO I 

TVO II 

Total 

Net production 
of npp's (GWh) 

Production of 
electricity in 
Finland (GWh) 

January 

347.9 

336.0 

490.5 

548.0 

1722 

1649 

5179 

First quarter, 1985 

February 

315.2 

314.3 

492.7 

494.7 

1617 

1550 

4662 

March 

349.9 

347.3 

536.4 

529.5 

1763 

1689 

4283 

Total 

1013.0 

997.6 

1519.5 

1572.2 

5102 

4888 

14,124 

Year 
1985 

1013.0 

997.6 

1519.5 

1572.2 

5102 

4888 

14,124 

Since 
start—up 

25,207 

14,853 

30,242 

21,337 

91,639 

Percentage of 
nuclear power 
of production 31.8 33.2 39.4 34.6 34.6 

Consunption 
of electricity 
In Finland 
(GWh) 5638 5036 4732 15,406 15,406 

Percentage of 
nuclear power 
of consumption 29.2 30.8 35.7 31.7 31.7 
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Table III Load factacs of nuclear power plants up to 31.3.1985 
gross electricity prorfcicfcLon . 
rated power x calendar time 

Plant 
unit 

Loviisa 1 

Loviisa 2 

TVO I 

TVO II 

January 

1.005 

0.971 

0.897 

1.002 

First quarter, 1985 
February 

1.009 

1.006 

0.997 

1.002 

March 

1.013 

1.005 

0.982 

0.970 

Total 

1.009 

0.994 

0.958 

0.991 

Year 
1985 

1.009 

0.994 

0.958 

0.991 

Since 
start-up 

0.760 

0.828 

0.758 

0.685 

Table IV Availability of nuclear power plants up to 31.3.1985 
, generator synchronized (h) ,. 

calendar time (h) 

Plant 
unit 

Loviisa 1 

Loviisa 2 

TVO I 

TVO II 

January 

1.000 

1.000 

0.937 

1.000 

First quarter, 1985 
February 

1.000 

1.000 

1.000 

1.000 

March 

1.000 

1.000 

1.000 

0.988 

Total 

1.000 

1.000 

0.978 

0.996 

Year 
1985 

1.000 

1.000 

0.978 

0.996 

Since 
start-up 

0.822 

0.879 

0.800 

0.726 
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Figure 1 Daily gross power of Loviisa 1 plant unit 
in January - March 1985 

1 Stopping of a primary circulating pump 

2 Repair of a sea water leak in the condenser and 
a disturbance in the power control of turbine 2 

3 Stopping of a primary circulating pump and 
repair of a sea water leak in the condenser 

4 Repair of a leaking pipe in the reheater 

Figure 2 Daily gross power of Loviisa 2 plant unit 
in January - March 1985 

1 Trip of turbine 2 due to an earth fault in the carbon 
brush mechanism of generator 2 and repair of the damage 
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Figure 3 Daily gross power of TVO I plant unit 
in January - March 1985 

1 Cold shutdown, repair of a reactor safety valve 

2 Repair of a sea water leak in the condenser and a 
valve in the reheater 

3 Repair of the reheater and the periodic tests 

4 Power reduction caused by a disturbance in the control 
of the reheater and repair of the reheater 

5 Repair of a sea water leak in the condenser 

6 Coast-down operation 

Figure 4 Daily gross power of TVO II plant unit 
in January - March 1985 

1 Periodic tests of the turbine-side valves 

2 Hot shutdown, repair of a leak in the nitrogen system 

3 Repair of a sea water leak in the condenser and 
periodic tests of the turbine-side valves 

4 Coast-down operation 
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2 OCCURRENCES AND DISCOVERIES AT EACH PLANT UNIT 

2.1 Loviisa 1 

2.1.1 Safety-related occurrences and discoveries 

Nothing topical. 

2.1.2 Other matters 

Control rod drops 

There have been many control rod drops at the 
Loviisa 1 and 2 plant units. The problem is 
caused by a cut in the electric power supply to 
the control rod motor as the protective devices 
of the low-frequency converters, which take care 
of the electric power supply, trip due to 
disturbing voltages. In particular, the 
disturbance signals affect the seven control rods 
that participate in the reactor power control 
during power changes. Consequently, the rest of 
the control rods become locked (they cannot be 
pulled out of the reactor) and there is a slight 
reduction in power. It has been possible to 
diminish the problem e.g. by improving the 
damping of the disturbing voltages. In the 
report perigd, there were one control rod dr*op 
at Loviisa 1 unit and two drops at Loviisa 2 unit. 

At Loviisa 1 unit, control rod YS 18-49 dropped 
on 9 January. Initially, the control rods 
were being moved a little lower to compensate 
for the xenon changes in the reactor caused by 
the power reduction the evening before (primary 
circulating pump problem, see section 2.1.2). 
To keep the control rod group in the correct 
range with respect to the power, the primary 
circuit was supplied with some boron acid 
solution. Under the influence of boron, the 
reactor power control system (ARM) began to 
drive the control rods upwards, and simultaneously 
the above-mentioned rod dropped to the lower 
position. In the situation, the control rods 
had risen a little too much, for neutron power 
could reach 102 %, which locked the rods and 
placed the reactor power control from the 
secondary-circuit pressure control to the 
neutron flux control. 

At Loviisa 2 unit, control rod YS 06-37 dropped 
due to a similar fault on 9 and 10 January when 
the plant unit was at 50 % power because of a 
generator failure (see section 2.2.2). 

From the point of view of process engineering, 
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the control rod drops result in a situation in 
which the pressure of live steam decreases along 
with the decrease of reactor power. This makes 
the primary circuit temperature and pressure 
drop, and so there will be more resistor elements 
actuated in the pressurizer unless the operator 
manages to reduce turbine power manually. The 
automatic control will not reduce turbine power 
until the steam pressure goes below 4.1 MPa, 
i.e. 0.3 MPa below the normal %-value. At rated 
power, the power needs to be reduced by about 30 
MW. 

Besides reducing the converter troubles in 
the electric power supply of control rods, it is 
being studied how the turbine control could 
respond to a decrease in steam pressure more 
quickly than it does at present. 

Stopping of a feed water pump and damage to a 
non-return valve behind the pump on 18 February 

At both Loviisa plant un.-'ts, the main feed water 
system is composed of two feed water tanks and 
five feed water pumps, of which four is normally 
running and one is in reserve. There are two 
parallel feed water pumps in both main legs. 
All have a common suction pipe and they supply 
water along two lines through the HP pre-heating 
plants into six steam generators. The supply of 
feed water at both plant units is ensured by the 
emergency feed water system and a feed connection 
from the primary circuit make-up water system to 
the steam generators. 

While Loviisa 1 plant unit operated at 99 % 
power on 18 February, feed water pump RL21D01 
stopped as the thermal relay of its motor 
tripped. The standby pump RL91D01 did not start 
because the cooling air of the motor was too 
hot (> 50 °C). The power control reduced the 
electrical power to 386 MW. Attempts were made 
to start the feed water pump again but it did 
not keep running. The flow sustained by the 
rest of the feed water pumps was led into 
the lines bypassing the HP pre-heating plants, 
and consequently the steam generators received 
water with the temperature of 160 °C instead of 
215 °C. 

In about 20 minutes after the outset of the 
event, the standby pump could be started by 
passing the protections for the duration of the 
starting. The power of the plant unit was 
raised to its rated value in a little more than 
an hour. It was found out that the feed water 



13 

pump had stoppe 1 because the set point of the 
motor overload w;is too low. The set points of 
other pumps were checked and corrected a3 well. 

In connection with the event It was also 
discovered that the non-return valve behind the 
feed water pump did not close but leaked back to 
the line at a rate of ca. 20 kg/s, which is 
about 10 % of the line flow. Operators closed 
the shut-off valve of the line, which restored the 
normal situation. If a non-return valve were 
left open while a feed water pump stopped, there 
might in some situations be so strong back 
flow through the stopped pump that the rest of 
the pumps could stop due to overloading. The 
non-return valve did not close properly because 
the internals of the valve had been badly 
damaged by erosion and were partly broken in the 
pressure change caused by the pump stop. As a 
further action, it is intended that all five non
return valves at Loviisa 1 unit be replaced with 
valves of another type during the annual 
maintenance. The situation at Loviisa 2 unit 
will also be checked. 

Problems in the electric power supply to the 
relief magnet of a primary circulating pump 

At the Loviisa 1 and 2 plant units, the bearing 
forces in the vertical motors of the primary 
circulating pumps are reduced by means of so-
called relief magnet3. The magnets receive 
their 220 V d.c. supply normally through a 
rectifier from the a.c. network. In addition, 
they have a separate set of batteries specific 
to each motor. If the electric power supply is 
interrupted from both sources, the relief 
magnets trip and the primary circulating pump 
stops. The reactor power reduction system (ROM) 
reduces the reactor power to about 75 % by means 
of control rods. 

On 2 January the electric power supply to the 
relief magnet of primary circulating pump YD15 
was left to the batteries. The failure of the 
normal supply was located in a measuring card, 
but the exact reason could not be found out. A 
spare part card (tested in 1975) taken from the 
store differed in structure from the card in 
use. When the failed card was moved, it began 
to function and the normal supply could be 
restored in a little more than two hours. By 
then the voltage in the batteries had decreased 
to about 180 V. 

A similar fault was detected on 8 January. This 
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time the fault came up while the thyristor 
supply was being restored. As the voltage in 
the batteries had become too low, the relief 
magnet tripped and the pump stopped. When the 
fault had disappeared, the pump was started but 
in a few hours the supply was again left to the 
batteries. The reactor power was reduced 
to 75 % and the pump was stopped because the 
batteries had such a low voltage that the pump 
was in danger of stopping. This time the reason 
for the failure was found out, the measuring 
card was replaced and the pump was started. 

The fault lasted for this long i.a. for the 
following reasons 

the faults were disovered outside 
normal working hours and expert persons 
could not always be contacted 
at first there was no suitable spare 
part on hand 
the battery charger of pump YD15 had 
been faulty but this was not discovered 
until the sequence of events was in the 
final phase (that is why the charging 
voltage of the batteries was lower than 
expected) 
the pumps (with the exception of pump 
YD16) still had the original batteries 
with somewhat deteriorated capacities. 
New batteries were installed in January. 

Power control disturbance on 18 January 

The plant unit was operated at reduced power as 
a sea water leak was being looked for in the 
condenser of turbine 2. The power required by 
the electro-hydraulic controller of turbine 2 
dropped suddenly to zero, which made the control 
and bleeder valves close and the generator power 
decrease to zero. However, in two seconds the 
turbine control was switched to the electro-
hydraulic rotation speed control and the generator 
power rose to 80 MW. The protection leading to 
a turbine trip did not have time to become 
actuated. In about 20 seconds, the power 
reduction system ROM began to insert control 
rods as a consequence of the unbalance between 
the reactor and turbine sides. The situation 
was restored back to normal when the electro-
hydraulic controller started to operate again in 
a little less than 10 minutes. 

It has remained unclear why the controller 
stopped requiring power. A set point in the 
electro-hydraulic rotation 3peed control had to 
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be changed, because in this situation the set 
point should have been 36 MW instead of the 80 
MW that was realized. 

2.2 Loviisa 2 

2 . 2 . 1 Safe ty -re la ted occurrences and d i s c o v e r i e s 

Low l eve l in a steam generator due t o a fau l t in 
the measurement of the water l e v e l on 7 March 

Loviisa 2 plant uni t has s i x steam generators of 
the h o r i z o n t a l t y p e . The measurement of the 
water l e v e l in the steam generators i s accomp
l i s h e d w i th two wide-zone (L005 and L051) and 
s i x narrow-zone (L001-LC04, L006 and L061) 
measurements based on the measurement of pressure 
d i f ference . The wide-zone measurement L051 i s 
connected t o the reactor protect ion system (SUZ) 
and i t t r i p s t h e r e a c t o r i f the water l e v e l 
s i n k s too low i n two steam g e n e r a t o r s . The 
narrow-zone measurement L061 i s connected to the 
plant protect ion system (YZ51/54) and i t s t a r t s 
the emergency feed water pumps i f t h e water 
l e v e l i n one steam g e n e r a t o r s i n k s t o o low. 
Besides t h a t , the measurement g i v e s a s i g n a l 
s t o p p i n g t h e f e e d w a t e r f l o w i f the water 
l eve l r i s e s too much i n that steam g e n e r a t o r . 
The rest of the measurements are re lated to the 
normal control and protect ion a c t i v i t i e s . 

There have been d i s t u r b a n c e s e s p e c i a l l y at 
Loviisa 2 unit because the minus l e g l i n e s of 
t h e wide-zone measurement, which s t a r t in the 
lower part of the steam generator, have gathered 
d i r t from t h e bottoms of the steam genera 
t o r s . Therefore the l i n e s have been provided 
with blowing f a c i l i t i e s for cleaning them from 
time to t ime. 

On 7 March, while Lovi isa 2 uni t was operating 
at 100 % power, the measurement l i n e s L0O5/L051 
of steam generator YB54 were cleaned by blowing 
them. In about 14 minutes a f t e r the blowing 
there fo l lowed a sequence of events , in which 
the fas t -ac t ing feed water stop va lve RL35S03 of 
steam generator YB15 c l o s e d and opened f i v e 
times in f ive minutes. The valve acted i n t h i s 
way because the YZ measurement L061 intermit
t en t ly , and f a l s e l y , i n d i c a t e d too high water 
l e v e l i n t h e s team g e n e r a t o r ( s e t p o i n t • 
100 mm). In fact the steam generator l e v e l began 
t o s i n k below the s e t p o i n t (2100 mm), but 
because of the f a u l t , the measurement d id not 
r e ac t c o r r e c t l y and the emergency feed water 
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pumps did not start on the protection limit (set 
point - 140 mm). However, one emergency feed 
water pump (RL93D01) did start on the control 
limit (set point - 100 mm) as It was controlled 
by measurement L001. When the steam generator 
level had sunk to 1600 mm, primary circulating 
pump YD15 stopped and the power reduction 
system (ROM) reduced the reactor power slowly to 
ca. 78 %. According to the operable measurements, 
the steam generator level was at Its lowest 
about 1500 mm before It could be raised by 
concentrating feed water flow Into this steam 
generator with manual operation. As a safety 
precaution, the turbine trip signal on high 
level was simulated off the steam generator in 
this situation. 

To clear up the fault in measurement YB15L061, 
the blowing of its measurement lines was started 
a little more than half an hour after the above-
mentioned blowing of the YB54 L005/L051 lines. 
Now it was found out that the blow valve in the 
plus leg of measurement YB15L061 had been slightly 
open. After the blowing of the YB54 L005/L051 
lines, when pressure had been released from the 
main blowing pipe that is common to all measure
ments, measurement YB15L061 leaked into this 
main pipe causing the above false indications. 
The normal situation could be restored in a 
little less than two hours after the beginning 
of the incident. 

The incident is an example of the disturbances 
that blowing during the operation of the plant 
can bring about. These disturbances can in turn 
lead to more serious transients. It is intended 
that the following modifications be made in the 
annual maintenance of 1985: 

the closing of the fast-acting feed 
water valves would from now on require 
that the limits of two level measurements 
be exceeded in a 2/2 connection 

the measuring pipe in the lower part of 
the steam generator will be provided 
with a perforated extension which will 
go 100 mm into the steam generator with 
the purpose of preventing the sediment 
from travelling into the measurement 
line. One steam generator is equipped 
with this extension in 1985 and, if the 
modification proves good, the rest in 
1986. 
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Faults in the leak control measurements of the 
primary circuit 

Leaks in the primary circuits of the Loviisa 
plant units are controlled with the help of 
measurements of the water level in two floor 
sumps of the containment, measurements of the 
humidity of ventilation air, and measurements of 
the amounts of condensate water in the ventila
tion. The floor sumps situated in the steam 
generator room contain several water level 
switches and one continuously operating water 
level gauge (TZ20, 30L005). According to the 
Technical Specifications, the water level 
switches may be taken out of service if the 
level gauge in the sump is operable. 

On 21 March, the water level gauge (TZ30L005) of 
one of the two floor sumps in the containment of 
Loviisa 2 unit failed. As one water level 
switch in the sump was simultaneously inoperable, 
the plant unit was in a condition where it 
should have been placed in a hot shutdown. 

Imatran Voima Oy applied for an exception to the 
Technical Specifications because, after the 
requirements in the Technical Specifications had 
been written, the sump had been provided with a 
new gauge, which is not mentioned in the 
Specifications. This new gauge is intended to 
monitor the water level on the bottom of the 
containment under accident conditions. As this 
new gauge is not provided with the alarms and 
automatic functions that are associated with 
gauge TZ30L005, temporary instructions were 
prepared for leak control by means of the new 
gauge. 

The Finnish Centre for Radiation and Nuclear 
Safety sustained the application for an exception, 
but pointed out in its decision that the power 
company had unnecessarily delayed the application 
because gauge TZ30L005 had failed on 29 March 
and the application was not filed until 2 April. 

2.2.2 Other matters 

Earth fault in the carbon brush mechanism of a 
generator on 8 January 

On 8 January, generator SP50 of Loviisa 2 unit 
became disconnected from the grid as the earth 
fault protection of the rotor was actuated. 
Consequently, the power of the plant unit dropped 
to 50 %. The actuation of the protection was 
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preceded by an earth fault alarm, an alarm of 
bearing vibrations in the turbine, and a fire 
detector alarm from loop 3BH3. The earth fault 
was caused by a short circuit in the carbon 
brush mechanism associated with the excitation 
of the generator. The red-hot carbon brushes 
let out smoke, but it stopped after the generator 
had become disconnected from the grid. The 
plant fire brigade arrived at the place but it 
did not have to take any fire-extir.guishing 
measures, because the event did not result in an 
actual fire. In a little less than three 
minutes, the operators broke the vacuum of 
turbine SA50 to make the turbine stop more 
quickly and began to remove hydrogen from the 
generator cooling system with the purpose of 
eliminating the risk of hydrogen combustion and 
explosion. 

The damage caused by the earth fault was 
relatively small, because the earth fault relay, 
which acts as the generator protection, tripped 
as planned. Only the surface of the inner slip 
ring of the generator and the corresponding 
brush collar were damaged and they were repaired 
before the generator was re-started on 10 January. 

The reason for the event has remained unclear. 
Probably the earth fault was caused by a small 
part of the brush collar dropping on the slip 
ring or by some impurities, carried by cooling 
air, which led to a contact fault. In further 
actions, the main emphasis is placed on developing 
a device which monitors sparking. 

2.3 TVO I 

2.3.1 Safety-related occurrences and discoveries 

Partial reactor trip while the unit was being 
placed in a shutdown on 5 January 

As TVO I plant unit was being placed in a cold 
shutdown for the maintenance of the pilot valves 
in the relief system, the generator was discon
nected from the national grid and the turbine 
was tripped while the reactor power was 15 %. 
Suddenly there was a partial reactor trip (part 
of the control rods entered the reactor core). 
There should be a partial reactor trip in 
connection with a turbine trip only if the 
reactor power exceeds SO %. It was found out 
that the reason for the false trip was a faulty 
connection which had been made when the relay 
box had been modified during the refuelling 
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Leaks in the pilot valves of relief system 314 

The most important tasks of the relief system 
are the over-pressure protection of the reactor 
pressure vesse'. and cutting down the reactor 
pressure in a LOCA. The system has ten safety 
valves connected to steam pipes. The valves are 
controlled both electrically and mechanically 
(directly by pressure) and the steam that is let 
out through them is led via blow-down pipes to 
a condensate pool in the reactor containment. In 
two of the lines, there are additionally pressure 
control valves. 

TVO I plant unit was placed in a cold shutdown 
on 5 January for the repair of a leak in the 
pilot valve of relief valve 314V13. The leaks 
can be detected by means of temperature sensors 
in the blow-down pipes. During the shutdown, 
the pilot valves of valves 314V2 and 314V9 were 
also serviced. 

The pilot valves of valve 314V13, which was 
taken away from the plant unit, were later 
disassembled and it was found out that both the 
mechanical and the elecrical pilot valve suffered 
from such structural damages that the operation 
of the pilot valves could not be considered 
reliable. In the mechanical pilot valve, the 
upper section of the slide counterpart could not 
move freely and might have become jammed when 
the valve was operating. In the electrical 
pilot valve, the piston had broken in two, and 
the lower part was askew pushing the sealing 
surface of the chamber and causing it some damage. 

The reasons for the valve failures are still 
being studied. The Finnish Centre for Radiation 
and Nuclear Safety has paid attention to the 
operating procedures of the system and has 
forbidden the moving of the valves during 
operation. The purpose with the moving has been 
to make them tighter. The Centre has also 
required that the leak control of the valves 
should be more careful in the future. 

Faults detected in the control circuits of 
relief system 314 during start-up on 6 January 

As TVO I unit was being re-started, the reactor 
tripped, the fast-opening valve 314V19 in the 
control line of the relief system opened and the 
control valve in the line began to regulate the 
reactor pressure. This should not have happened, 
but another, pre-selected control line should 
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tripped, the fast-opening valve 314V19 in the 
control line of the relief system opened and the 
control valve in the line began to regulate the 
reactor pressure. This should not have happened, 
but another, pre-selected control line should 
have taken care of the reactor pressure regulation 
in this situation. However, the automatic 
system did not open the fast-opening valve in 
the pre-selected line. It was discovered that 
the faulty operation of the control lines was 
caused by defective electronic cards in the 
control circuits of the relief system. The 
faults were repaired by replacing the cards. 

Another consequence of the defects was that two 
safety valves in the relief system had only the 
mechanical control (with pressure) to rely on. 
However, this fact has no essential importance 
with respect to the maximum pressure that is 
obtained in the over-pressure protection if the 
mechanical control functions as planned. Thus 
the card faults had no significant effect on the 
safety of the plant. 

Because of this event, the Finnish Centre for 
Radiation and Nuclear Safety has required that 
the testing of the control logic of the system 314 
valves be planned in such a way that the logic 
will be tested thoroughly and in every respect. 
The plan shall be ready by the refuelling 
shutdowns of 1985. 

2.3.2 Other matters 

Turbine trips and a reactor trip during the 
start-up of the plant unit on 5 - 7 January 

During the start-up of the plant unit, the 
turbine tripped five times. Four trips were 
caused by too low lubricating oil pressure in 
the turbine bearings and one by eccentricity of 
the turbine shaft. The oil pressure in the 
turbine bearings was too low because cold air 
had made the lubricating oil thick. The turbine 
trips occurred while the speed of rotation of 
the turbogenerator was within the ranqe 1700 -
1800 rpm. It was discovered that the trip 
on the eccentricity of the turbine shaft was 
caused by malfunction of a measuring device. 

In connection with the turbine trip on too low 
oil pressure in the bearings on 6 January, there 
was also a reactor trip on condition SS11 
(turbine trip and a simultaneous prohibition to 
blow steam into the condenser). This was 
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because one vacuum breaker valve, which had 
opened in the condenser during the turbine trip, 
had been left open. Consequently, the condenser 
temperature began to rise and actuated a 
protective signal which closed the turbine by
pass valves. 

As further actions, it will be investigated 
whether the capacity of the pumps in the turbine 
lubricating oil system should be increased and 
whether oil should be warmed to eliminate the 
problems caused by cold and thick oil. 

2.4 TVO II 

2.4.1 Safety-related occurrences and discoveries 

Leak from the pressurized nitrogen system into 
the containment on 15 March 

At the TVO plant units, the pressurized nitrogen 
system is used inside the containment e.g. for 
controlling valves provided with pneumatic 
actuators. If the system should lose its 
operating pressure completely, there would be 
such consequences as opening of the fast-acting 
valves (314 V19 and V20) of the relief system, 
which are used for reactor pressure control, and 
stopping of the shut-down cooling system pump as 
the isolation valves of the system inside the 
containment would close. The inner isolation 
valves of the main steam lines may also close if 
the non-return valves in the pressurized nitrogen 
lines, which supply the pilot valves, are not 
tight enough. 

While the plant unit was operating at 100 % 
power, there was an alarm on very low pressure 
in the pressurized nitrogen system. In the 
examination that was carried out immediately, it 
was disovered that the leak was in a pipe 
section inside the reactor containment. Because 
the leak was so big that it was not possible to 
raise the system pressure above the alarm limit, 
the plant was placed in the hot shutdown 
condition. The shutdown was carried out normally 
and there were no disturbances in the actuators 
that are controlled by means of the pressurized 
nitrogen system. When the piping was examined, 
it was detected that the leak came from the 
drainage valve of filter C320 of the pressurized 
nitrogen system. A plastic part in the valve 
had broken. The leaking valve was replaced and 
the plant unit was re-started. 
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As a fuifcher action, all corresponding filters 
are checked in the annual maintenance of 1985 
and the plastic parts will be replaced with 
metal parts. 

2.4.2 Other matters 

Nothing topical. 

3 RADIATION SAFETY OF THE PERSONNEL AND THE ENVIRONMENT 

3.1 Radiation safety of the personnel 

3.1.1 Collective radiation exposure 

In January - March 1985, the collective radiation 
dose of the nuclear power plant personnel at the 
Loviisa 1 and 2 units totalled 0.015 manSv and 
at the TVO I and II units 0.069 manSv. 

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

3.1.2 Personal doses 

The personal doses of the nuclear power plant 
personnel in January - March 1985 were clearly 
below the dose limit for three months (25 mSv). 
The highest personal dose during the report 
period was 2.65 mSv; it was received at the TVO 
I and II plant units. 

The distribution of the personal doses of the 
nuclear power plant personnel in January - March 
1985 (Table V) specifies the number of personnel 
in each dose range and at each plant site. In 
addition, the table shows the distribution of 
the total doses that the workers have received 
at the plant sites in the time span in question. 
The distributions comprise the doses of persons 
who have been recorded in the central dose file 
of the Finnish Centre for Radiation and Nuclear 
Safety as nuclear power plant workers. 

The dose limits of the persons who are exposed 
to radiation in their work (annual dose limit 50 
mSv and dose limit for three months 25 mSv) are 
included in the legislation^on radiation 
protection and they are based on "the recommenda
tions of the International Commission on 
Radiological Protection (ICRP). 
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Table V Dose distribution of the nuclear power plant 
personnel in January - March 1985 

Dose (mSv) Loviisa TVO Plant sites 
in total a) 

< 0. 
0.50 - 1 
1 - 2 
2 - 3 
3 - 4 
4 

50 43 
5 
4 
-
-

97 
30 
13 

4 
-

147 
35 
17 

4 
1 
-

a) This column also includes the data of those Finnish 
workers who have received doses at the Swedish nuclear 
power plants during this time. 

3.2 Radiation safety of the environment 

3.2.1 Releases 

The releases of radioactive substances into the 
environment in January - March 1985 were 
considerably below the guide release limits 
(Table VI). 

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

3.2.2 Measurement of environmental samples 

The measurement program of environmental samples 
is implemented by the Surveillance Department of 
the Finnish Centre for Radiation and Nuclear 
Safety. The total amount of samples in the 
surroundings of both plant sites was 60. 

The environmental samples taken in the surroun
dings of the nuclear power plants in the first 
quarter contained the following radioactive 
substances originating in the nuclear power 
plants: at Olkiluoto, 58Co and 60Co in sea 
water. In addition, in the surroundings of both 
nuclear power plants there were radioactive 
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substances originating in nuclear weapons tests 
(3H, Sr, A £ S ) a n d i n nature's own decay 
series (7Be, K). All measured percentages 
were small and do not cause any actions. 

The results obtained from the measurement of 
environmental samples are consistent with the 
release reports of the power companies, as 
regards the nuclide contents and their interre
lations, when one takes into account the behaviour 
of nuclides in nature and their detection limits 
in measurements. 
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Table VI Releases of radioactive substances Into the environ
ment In January - March 1985 

Plant 

Gaseous effluents 

Noble gases Iodines 

131 

Liquid effluents 

Tritium 

87 
Kr-equlv. 

(TBq) 

I-equiv. (TBq) 
(MBq) 

Other 
nuclides 
(GBq) 

Loviisa 1 and 2 

Jan. - March a) a) 3.47 0.02 

TVO I and II 

Jan. - March a) 0.42 0.26 1.5 

Annual release 
limits 

Loviisa 1 and 2 22,000 

TVO I and II 17,000 

b) 220,000 

120,000 

b) 150 

19 

890 

300 

fa) 

41 
a) Below detection limit. The theoretical release of Ar 
from the Loviisa 1 and 2 units expressed as Kr-equivalents 
was 0.43 TBq in the first quarter of the year. 
b) 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. 


