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COMMITTEE ON THE SAFETY OF NUCLEAR INSTALLATIONS

The Committee on the Safety of Nuclear Installations (CSNI) of the OECD Nuclear
Energy Agency (NEA), is an international committec made up of senior scientists and
engineers. It was set up in 1973 to develop and coordinate the activities of the Nuclear
Energy Agency concerning the technical aspects of the design, construction and operation of
nuclear installations insofar as they affect the safety of such installations. The Committee’s
purpose is to foster international cooperation in nuclear safety among the OECD Member
countries.

The CSNI constitutes a forum for the exchange of technical information and for
collaboration between organizations which can contribute, from their respective backgrounds
in research, development, engineering or regulation, to these activities and to the definition
of its programme of work. It also reviews the state of knowledge on selected topics of
nuclear safety technology and safety assessment, including operating experience. It initiates
and conducts programmes identified by these reviews and assessments in order to overcome
discrepancies, develop improvements and reach international consensus on technical issues
of common interest. It promotes the coordination of work in different Member countries
including the establishment of cooperative research projects and international standard
problems, and assists in the feedback of the results to participating organizations. Full use
is also made of traditional methods of cooperation, such as information exchanges,
establishment of working groups, and organization of conferences and specialist meetings.

The greater part of the CSNI’s current programme of work is concerned with safety
technology of water reactors. The principal areas covered are operating experience and the
human factor, reactor coolant system behavior, various aspects of reactor component
integrity, the phenomenology of radioactive releases in reactor accidents and their
confinement, containment performance, risk assessment, and severe accidents. The
Committee also studies the safety of the nuclear fuel cycle, conducts periodic surveys of
reactor safety research programmes and operates an international mechanism for exchanging
reports on safety-related nuclear power plant incidents.

In implementing its programme, the CSNI establishes cooperative mechanisms with
NEA’s Committee on Nuclear Regulatory Activities (CNRA), responsible for the activities
of the Agency concerning the regulation, licensing and inspection of nuclear installations with
regards to safety. It also cooperates with NEA’s Committee on Radiation Protection and
Public Health and NEA’s Radioactive Waste Management Committee on matters of common
interest.



FORWARD

At the OECD/NEA Symposium on Reducing Reactor Scram Frequency (Tokyo, April
1986), it was recommended that the collection of statistical data on reactor scrams be
continued and updated regularly; this recommendation was subsequently endorsed by the
NEA Committee on the Safety of Nuclear Installations (CSNI). As a follow-up to this
initiative, the NEA Secretariat compiled a second issue of the statistical data on reactor
scrams for 1987; that compilation was published as CSNI Report N° 157 in May, 1989.
Based on the CSNI’s recommendations, the NEA Secretariat subsequently produced annual
reports entitled "Statistical Data on Reactor Scrams", the most recent one being that for the

1990 scram data, issued in April, 1992.

The current report consists of graphs of the average scrams per unit, as well as the
average scrams per 100 hours critical with the turbine on-line, for the data collected during
1991. Part 1 gives one graph per country showing the trend for those five years; Part 2 is
simply a compilation of some of the graphs given in the reports disseminated during each
of the five years.
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AVERAGES FOR 1991

PWR SCRAM DATA
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BWR SCRAM DATA
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AVERAGES FOR 1991

GCR & PHWR SCRAM DATA
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REACTOR SCRAMS DATA

SECTION 2

TABLES
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REACTOR SCRAMS

Reactor scrams can result from initiating events that range from relatively
minor incidents to events that are precursors of accidents. Total reactor
scrams (automatic and manual) docreased from 274 in 1988 to 196 in 1991, but
appeared to be leveling off in 1992. A total of 195 scrams occurred in 1992,
one less than in 1991. :

Figure 2.2 shows the industry trend in scram causes for the 5-year period.
Equipment failures have remained the leading cause of all scrams. The total
number of scrams due to equipment failure has remained relatively constant
since 1989, ranging from 135 to 126, though this cause has increased from 56

percent of all scrams to 66 percent as scrams from other causes have
decreased. Of scrams caused by equipment failures at operating plants during
1992, 58 percent weve initiated b{ problems in three systems: feedwater (24
percent), main turbine and contro (21 percent), and electrical (13 percent).
These three systems have been the most significant contributors to scrams.

Figure 2.3 contains a pie chart of 1992 operating experience for scrams which
shows that 50 percent of all scrams occurred during normal plant operation,
16 percent occurred during maintenance activities, and 18 percent occurred
during testing while at power.

In summary, 66 percent of all scrams occurring at operating plants during 1992
were caused by equipment failures. Problems in the feedwater system continued
to initiate the greatest number of scrams occurring at operating plants.

Automatic Reactor Scrams

Though the average mumber of automatic scrams decreased from 2.3 in 1988 to 1.4 in

1992, the last two annual industry averages for this indicator appear to be leveling off.

For

the S-year period, an average of 52 percent of automatic scrams occurred during steady-state
plant operations, while 33 percent occurred during the performance of maintenance and
testing. These two factors remained relatively constant duting the period. Automatic scrams
during maintenance and testing caused by procedural problems decreased from 21 percent to 4
percent during the period.

Manual Reactor Scrams

Manual scram averages were relatively constant for the S-year period, with an annual average
44. Similarly, the number of plants without a manual scram varied slightly, but remained

essentially level. An average of 56 percent of manual scrams occurred during steady-state plat
operations, while 21 percent occurred during the performance of maintenance and testing.
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Personnel error as a cause of manual reactor scrams decreased slightly from 24 percent in 1998
to 20 percent in 1992. Manual scrams duriog maintenance and testing cansed by personnel
errors increased from 13 percent in 1988 to 40 percent in 1992. Personnel errors as a cause of -
manual scrams during power changes dropped from 25 percent in 1988 to 0 percent in 1992,
with an average for the S-year period of 14 percent,

Procedural problems causing manual scrams decreased from 14 percent to 2 percent during the
S-year period. Procedural problems resulting in manual scrams during steady state

operations dropped from 9 percent to 0 percent, during maintenance and testing from 37
percent to 0 percent (average 12 percent), but rose during power changes from 6 percent to 14
percent (average 10 percent).
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REACTOR SCRAM FREQUENCY RECORDS

IN BELGIAN NUCLEAR POWER PLANTS

UP TO DECEMBER 31, 1991

AIB-VINCOTTE NUCLEAR

EMERGENCY PLANNING & FEEDBACK SECTION
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APPENDIX

DETAIL OF THE SCRAM DATA

1 INTRODUCTION

This document includes the detailed information in matter of
reactor SCRAM frequency since the start-up of the different
Belgian nuclear power plants.

These data were collected from the monthly/yearly operation
reports of the nuclear power plants, published by the Utilities,
together with the information included in the AIB-Vincotte
Nuclear's DIANE database.

As mentionned in the 1989 report, the following remarks apply to
the data :

- none of the SCRAMs occurring when the reactor is not critical
have been included;

- the first year of operation corresponds to the commisionning
phase of the reactor which explains the high amount of SCRAMs for
this period;

- except for the number of scrams, only "turbine on line" scrams
have been considered for the detailed data.

2 COMMENTS
2.1 SCRAM data

- For all belgian units, the number of SCRAMs per unit is still
decreasing since 1986 (which corresponds with the start-up of
DOEL 4 and TIHANGE 3 units) being 2.29 scrams per unit in 1991.
The corresponding value for all US plants was 2.1 in 1988 (INPO)
while the objective value is 1.5 for 1990.

- The corresponding number of scrams per unit and 1000 critical
hours is equal to 0.30. From NUREG 1275 ~vol.5, this value was
equal to .45 in 1988 for all Westinghouse US mature power plants
(more than 2 year of operation since the initial start-up).

- The scram records of individual power plants show significant
differences :

* DOEL 4 : the number of scrams has decreased but this
tendency to reduction has to be confirmed in the next
reactor-years.




*# PIHANGE 1 : a low scram rate is hold since the last
ten-year revision

* TIHANGE 2 : since 1986, the number of scrams has
significantly decreased from 11 to 1 in 1989. However,
during the last 2 years, the number of scrams has slowly
increased and the trend must be followed in the future

* TIHANGE 3 : no significant evolution of the scram rate,
remaining at a value of about 3 per year since 1987.

2.2 EVOLUTION OF THE MAIN SIGNALS

Th abbreviation used in the figures are the following :
TT : Turbine Trip

0SSS : Other Secondary Side Signal

PSS : Primary Side Signal

MAN : Manual

0S: Other Signal

11110

The main signals causing scrams for the two last years are mainly
the secondary signals (0OSSS and TT).

2.3 EVOLUTION OF INITIATING SYSTEMS

The abbreviation used in the figures are the following :
FWS : condensate FeedWater Systems
TS : Turbine Systenm

RCS : Reactor Coclant System
RPS : Reactor Protection System
MSS : Main Steam System

GS : Generator System
ES : Electrical System

Condensed feedwater systems takes almost 50% of the causes of

scram while the other systems takes between 6% to 20% of the
scram causes.

2.4 EVOILUTION OF MAIN CAUSES

The relative proportion of component failures/human
errors-component deficiencies/component-human failures remains
nearly unchanged.




3 GENERAL SCRAM_ DATA

3.1 Number of SCRAMs (DOEL)

NUMBER OF SCRAMS
UNIT YEAR TURBINE TURBINE TOTAL
NOT ON LINE ON LINE

DOEL1 1975 8 28 36
DOEL1 1976 0 2 2
DOEL1l 1977 0 4 4
DOEL1 1978 0] 4 4
DOEL1 1979 0 0 0
DOEL1 1980 1l 3 4
DOEL1 1981 0 4 4
DOEL1 1982 0 1 1
DOEL1 1983 0 3 3
DOEL1 1984 0 0] o
DOEL1 1985 1 6 7
DOEL1 1986 1 2 3
DOEL1 1987 o 4 4
DOEL1 1988 0 5 5
DOEL1 1989 0] 3 3
DOEL1L 1990 0] 3 3
DOEL1 1991 0 2 2
DOEL2 1975 3 12 15
DOEL2 1976 1 8 9
DOEL2 1977 2 4 6
DOEL2 1978 1 3 4
DOEL2 1979 1l 1 2
DOEL2 1980 2 7 9
DOEL2 1981 0 0 0
DOEL2 1982 1 0 1
DOEL2 1983 0 3 3
DOEL2 1984 0 3 3
DOEL2 1985 0 3 3
DOEL2 1986 0 4 4
DOEL2 1987 0 2 2
DOEL2 1988 0] 4 4
DOEL2 1989 0] 2 2
DOEL2 1990 0] 0 0
DOEL2 1991 0] 3 3




NUMBER OF SCRAMS

UNIT YEAR TURBINE TURBINE TOTAL
' NOT ON LINE ON LINE

DOEL3 1982 3 21 24
DOEL3 1983 1 6 7
DOEL3 1984 0 4 4
DOEL3 1985 1l 2 3
DOEL3 1986 1l 4 5
DOEL3 1987 4 3 7
DOEL3 1988 0 4 4
DOEL3 1989 0 2 2
DOEL3 1990 0 1l 1
DOEL3 1991 0 0 0
DOEL4 1986 2 5 7
DOEL4 1987 1 3 4
DOEL4 1988 0 3 3
DOEL4 1989 0 5 5
DOEL4 1990 0 5 5
DOEL4 1991 o 1 1l




)

3.2 Number of SCRAMs (TIHANGE)

NUMBER OF SCRAMS

UNIT YEAR TURBINE TURBINE
NOT ON LINE -ON LINE

TIHANGEl 1975 17 18

TIHANGE1l 1976 5 7

TIHANGE1l 1977 0] 9 9
TIHANGEl 1978 1l 3 4
TIHANGEl 1979 0 6 6
TIHANGEl 1980 0 10 10
TIHANGEl 1981 0 3 3
TIHANGEl 1982 0 2 2
TIHANGEl 1983 0] 4 4
TIHANGE1 1984 0 3 3
TIHANGEl 1985 0 3 3
TIHANGEl 1986 1 6 7
TIHANGEl 1987 0] 6 6
TIHANGE1l 1988 0] 1 1
TIHANGEl 1989 0 1 1
TIHANGEl 1990 0] 0 0
TIHANGEl 1991 0 2 2
TIHANGE2 1983 1 23 24
TIHANGE2 1984 1 9 l0
TIHANGE?2 1985 0 3 3
TIHANGE2 1986 5 6 11
TIHANGE?2 1987 0 9 9
TIHANGE?2 1988 0 4 4
TIHANGEZ2 1989 0 1l 1
TIHANGEZ2 1990 0] 2 2
TIHANGE2 1991 0] 3 3
TIHANGE3 1986 0 10 10
TIHANGE3 1987 1 2 3
TIHANGE3 | 1988 0 3 3
TIHANGE3 1989 0 3 3
TIHANGE3 1990 0 3 3
TIHANGE3 1991 0 5 5




3.3 Number of SCRAMs per 1000 hours criticality (DOEL)
NUMBER OF SCRAMS
PER 1000 HOURS CRITICALITY
UNIT YEAR TURBINE TURBINE TOTAL
NOT ON LINE ON LINE
DOEL1 1975 .91 3.20 4.11
DOEL1 1976 0o .28 .28
DOEL1 1977 0 .54 .54
DOEL1l 1978 (¢] .56 .56
DOEL1 1979 0 o 0
DOEL1 1980 .13 .39 .52
DOEL1l 1981 0 .52 .52
DOEL1 1982 0 .12 .12
DOEL1l 1983 0 .41 .41
DOEL1 1984 0 0 0
DOEL1 1985 .13 .81 .94
DOEL1 1986 .14 .28 .42
DOEL1 1987 0 .54 .54
DOEL1 1988 0 .65 .65
DOEL1l 1989 0 .46 .46
DOEL1 1990 0 .40 .40
DOEL1 1991 4] .25 .25
DOEL2 1975 1.14 4.56 5.70
DOEL2 1976 .15 1.22 1.37
DOEL2 1977 .30 .59 .89
DOEL2 1978 .14 .42 .56
DOEL?2 1979 .15 .15 .30
DOEL2 1980 .28 .97 1.25
DOEL2 1981 0 o 0
DOEL2 1982 .15 0 .15
DOEL2 1983 0 .58 .58
DOEL2 1984 0] .40 .40
DOEL2 1985 0 .41 .41
DOEL?2 1986 0 .67 .67
DOEL2 1987 o .30 .30
DOEL2 1988 o} .54 .54
DOEL2 1989 0 .31 .31
DOEL2 1990 ¢} ] 0]
DOEL?2 1991 0 .42 .42




NUMBER OF SCRAMS
PER 1000 HOURS CRITICALITY

UNIT YEAR TURBINE TURBINE TOTAL
NOT ON LINE ON LINE

DOEL3 1982 .87 6.11 6.98
DOEL3 1983 .13 .77 .89
DOEL3 1984 0 .49 .49
DOEL3 1985 .13 .26 .40
DOEL3 1986 .12 .50 .62
DOEL3 1987 .58 .43 1.01
DOEL3 1988 0 .51 .51
DOEL3 1989 0 .27 .27
DOEL3 1990 0 .12 .12
DOEL3 1991 0 0 0
DOEL4 1986 .25 .62 .87
DOEL4 1987 .13 .40 .53
DOEL4 1988 0 .39 .39
DOEL4 1989 0 .64 .64
DOEL4 1990 0 .64 .64
DOEL4 1991 0 .13 .13




3.4 Number of SCRAMs per 1000 hours criticality (TIHANGE)

NUMBER OF SCRAMS
UNIT YEAR TURBINE TURBINE TOTAL
NOT ON LINE ON LINE
TIHANGE1 1975 2.95 3.12 6.07
TIHANGE1l 1976 .78 1.09 1.88
TIHANGE1l 1977 ) 1.22 1.22
TIHANGE1 1978 .13 .39 .53
TIHANGE1l 1979 0 .97 .97
TIHANGE1 1980 0 1.34 1.34
TIHANGE1 1981 0 1.59 1.59
TIHANGE1 1982 0 .27 .27
TIHANGE1 1983 0 .56 .56
TIHANGE1 1984 0 .39 .39
TIHANGE1 1985 0 .45 .45
TIHANGE1 1986 .18 1.10 1.28
TIHANGE1 1987 0 .69 .69
- TIHANGE1 1988 0 .13 .13

TIHANGE1 1989 0 .13 .13
TIHANGE1 1990 0 0 0
TIHANGE1l 1991 0 .26 .26
TIHANGE2 1983 .14 3.21 3.34
TIHANGE2 1984 .13 1.16 1.29
TIHANGE2 1985 0 .38 .38
TIHANGE2 1986 .67 .80 1.47
TIHANGE2 1987 0 1.17 1.17
TIHANGE2 1988 0 .50 .50
TIHANGE2 1989 0 .13 .13
TIHANGE2 1990 0 .25 .25
TIHANGE2 1991 0 .38 .38
TIHANGE3 1986 0 1.28 1.28

s TIHANGE3 1987 .13 .25 .38

/ TIHANGE3 1988 0 .39 .39
TIHANGE3 1989 0 .38 .38
TIHANGE3 1990 0 .37 .37
TIHANGE3 1991 0 .63 .63




4 MAIN SIGNALS RESULTING IN A REACTOR SCRAM

4.1 Main signals resulting in a reactor SCRAM (DOEL)

NUMBER OF SCRAMS PER YEAR CAUSED BY :
UNIT YEAR TURBINE | OTHER SEC. PRIMARY MANUAL OTHER UNKNOWN
TRIP SIGNALS SIDE SIG. SIGNALS | SIGNALS
DOEL1 1975 3 14 15 1 3 0
DOELL 1976 0 1 1 Q 0 0
DOEL1 1977 0 3 1 0 0 0
DOEL1 1978 0 1 0 0 3 0
DOEL1 1979 0 0 ] 0 0 0
DOEL1 1980 0 0 2 0 2 0
DOEL1 1981 0 1 1 0 2 0
DOEL1 1982 0 0 0 0 1 0
DOEL1 1983 1 0 i 0 1 0
DOELL 1984 0 0 0 0 0 0
DOEL1 1985 0 0 5 0 2 0
DOEL1 1986 0 1 1 0 1 0
DOEL1 1987 1 1 1 0 1 0
DOEL1 1988 1 2 i 1 0 0
DOEL1 1989 1 1 1 0 0 0
DOEL1 1990 0 2 1 0 0 0
DOEL1 1991 0 0 2 0 0 0
DOEL2 1975 0 9 5 0 1 0
DOEL2 1976 2 3 3 0 1 0
DOEL2 1977 0 3 1 0 2 0
DOEL2 1978 0 3 0 0 1 0
DOEL2 1979 0 1 0 0 1 0
DOEL2 1980 0 1 3 0 5 0
DOEL2 1981 0 0 0 0 0 0
DOEL2 1982 0 0 1 0 0 0
DOEL2 1983 0 1 2 0 0 0
DOEL2 1984 0 1 1 0 1 0
DOEL2 1985 1 4 0 0 0 0
DOEL2 1986 1 1 2 0 0 0
DOEL2 1987 0 0 1 1 0 0
DOEL2 1988 0 2 0 2 0 0
DOEL2Z 1989 0 1 1 0 0 0
DOEL2 1930 0 -0 0 0 0 0
DOEL2 1991 2 0 1 0 0 0




NUMBER OF SCRAMS PER YEAR CAUSED BY :

UNIT YEAR TURBINE | OTHER SEC. PRIMARY MANUAL OTHER UNKNOWN

TRIP SIGNALS SIDE SIG. SIGNALS | SIGNALS
DOEL3 1982 6 13 4 0 1 ]
DOEL3 1983 1 3 3 0 0 0
DOEL3 1984 0 3 0 0 1 0
DOEL3 1985 1 0 2 0 0 0
DOEL3 1986 0 3 1 1 0 0
DOEL3 1987 0 7 0 0 0 0
DOEL3 1988 1 2 0 0 1 0
DOEL3 1989 1 1 0 0 0 0
DOEL3 1990 0 0 0 1 0 0
DOEL3 1991 0 ] 0 0 0 0
DOEL4 1986 3 2 2 0 0 0
DOEL4 1987 1 2 1 0 0 0
DOEL4 1988 1 1 1 0 0 0
DOEL4 1989 2 2 1 0 0 0
DOEL4 1890 1 1 3 0 0 0
DOEL4 1991 1 0 0 0 0 0




4.2 Main signals resuiting in a reactor SCRAM (TIHANGE)

NUMBER OF SCRAMS PER YEAR CAUSED BY :
UNIT YEAR TURBINE | OTHER SEC. PRIMARY MANUAL OTHER UNKNOWN
TRIP SIGNALS SIDE SIG. SIGNALS | SIGNALS
TIHANGE1 1975 3 22 4 0 4 2
TIHANGEL 1876 0 9 2 0 0 1
TIHANGEL 1977 1 3 5 0 0 0
TIHANGE1 1978 1 3 0 0 0 0
TIHANGEL 1978 0 4 1 1 0 0
TIHANGEL 1980 0 5 4 0 0 1
TIHANGE1 1981 1 2 0 0 0 0
TIHANGEL 1982 0 0 0 0 0 2
TIHANGE1 1983 0 3 0 0 0 1
TIHANGEL 1984 0 0 3 0 0 0
TIHANGEL 1985 0 0 0 3 0 0
TIHANGEL 1986 0 4 0 2 0 1
TIHANGEL 1987 0 2 3 0 1 0
TIHANGEL 1988 0 1 0 0 0 0
TIHANGE1 1989 0 0 1 0 0 0
TIHANGE1 1990 0 0 0 0 0 0
TIHANGEL 1991 0 1 0 1 0 0
TIHANGE2 1983 7 10 4 1 2 0
TIHANGE?2 1984 6 1 0 0 0 3
TIHANGE2 1985 0 2 1 0 0 0
TIHANGE2 1986 1 7 3 0 0 0
TIHANGE2 1987 0 9 0 0 0 0
TIHANGE2 1988 0 3 0 0 0 0
TIHANGE2 1988 0 1 0 0 0 0
TIHANGE2 1980 0 1 1 0 0 0
TIHANGE2 1991 0 3 0 0 0 0
TIHANGE3 1986 0 7 3 0 0 0
TIHANGE3 1987 0 0 3 0 0 0
TIHANGE3 1988 0 2 1 0 0 0
TIHANGE3 1989 1 2 0 Y 0 0
TIHANGE3 1990 0 3 0 0 0 0
TIHANGE3 1991 0 3 1 1 0 0




4.3 Main signals per 1000 hours criticality (DOEL)

NUMBER OF SCRAMS PER 1000 HOURS CRITICALITY BY :
UNIT YEAR TURBINE | OTHER SEC. PRIMARY MANUAL OTHER UNKNOWN
TRIP SIGNALS SIDE SIG. SIGNALS | SIGNALS
DOEL1 1975 .34 1.60 1.71 .11 .34 0
DOEL1 1976 0 .14 .14 0 0 0
DOELL 1977 0 .40 .13 0 0 0
DOEL1 1978 0 .14 0 0 .42 0
DOEL1 1979 0 0 0 0 0 0
DOEL1 1980 0 0 .26 0 .26 0
DOEL1 1981 0 .13 .13 0 .26 0
DOEL1 1982 0 0 0 0 .12 0
DOEL1 1983 .14 0 .14 "0 .14 0
DOEL1 1984 0 0 0 0 0 0
DOEL1L 1985 0 0 .67 0 .27 0
DOEL1 1986 0 .14 .14 0 .14 0
DOEL1 1987 .14 .14 .14 0 .14 0
DOEL1 1988 .13 .26 .13 .13 0 0
DOEL1 1989 .15 .15 .15 0 0 0
0OEL1 1990 0 .27 13 0 0 0
DOEL1 1991 0 0 .25 0 0 0
DOEL2 1975 0 3.42 1.90 0 .38 0
DOEL2 1978 .30 .46 .46 0 .15 0
DOEL2 1977 0 .44 .15 0 .30 0
DOEL2 1978 0 .42 0 0 .14 0
DOEL2 1979 0 .15 0 0 .15 0
DOEL2 1980 0 .14 .42 0 .70 0
DOEL2 1981 0 0 0 0 0 0
DOEL2 1982 0 0 .15 0 0 0
DOEL2 1983 0 .18 .38 0 0 0
DOEL2 1984 0 .13 .13 0 13 0
DOEL2 1985 .14 .27 0 0 0 0
DOEL2 1986 .17 17 .33 0 0 0
DOEL2 1987 0 0 .15 .18 0 0
DOEL2 1988 0 .27 0 .27 0 0
DOEL2 1989 0 .15 .15 0 0 0
DOEL2 1990 0 ] 0 0 0 0
DOELZ 1981 .28 0 .14 0 0 0




»

NUMBER OF SCRAMS PER 1000 HOURS CRITICALITY BY :

UNIT YEAR TURBINE | OTHER SEC. PRIMARY MANUAL OTHER UNKNOWN

TRIP SIGNALS SIDE SIG. SIGNALS | SIGNALS
DOEL3 1982 1.75 3.78 1.16 0 .29 0
DOEL3 1983 .13 .38 .38 0 0 0
DOEL3 1984 0 37 0 0 .12 0
DOEL3 1985 .13 0 .26 0 0 0
DOEL3 1986 0 .37 12 .12 0 0
DOEL3 1987 0 1.01 0 0 0 0
DOEL3 1988 .13 .25 0 0 .13 0
DOEL3 1988 .13 .13 0 0 0 0
DOEL3 1990 0 0 0 .12 0 0
DOEL3 1991 0 0 0 ] 0 0
DOEL4 1986 .37 .25 .25 0 0 0
DOEL4 1987 .13 .27 13 0 0 0
DOEL4 1988 .13 .13 .13 0 0 0
DOEL4 1989 .26 .26 13 0 0 0
DOEL4 1990 .13 .13 .38 0 0 0
DOEL4 1991 .13 0 0 0 0 0




4.4 Main signals per 1000 hours criticality (TIHANGE)

NUMBER OF SCRAMS PER YEAR CAUSED BY :
UNIT YEAR TURBINE | OTHER SEC. PRIMARY MANUAL OTHER UNKNOWN
TRIP SIGNALS SIDE SIG. SIGNALS | SIGNALS
TIHANGEL 1975 .52 3.82 .69 0 .69 .35
TIHANGEL 1976 0 1.41 .31 0 0 .16
TIHANGE1 1977 .14 .41 .68 0 0 0
TIHANGEL 1978 .13 .39 0 0 0 0
TIHANGEL 1979 0 .65 .16 .18 0 0
TIHANGEL 1980 0 .67 .54 0 0 .13
TIHANGEL 1981 .53 1.06 0 0 0 0
TIHANGEL 1982 0 0 ] 0 0 .27
TIHANGEL 1983 0 .42 0 0 0 .14
TIHANGEL 1984 0 0 .39 0 0 0
TIHANGE1 1985 0 0 0 .45 0 0
TIHANGEL 1986 0 13 0 .37 0 .18
TIHANGEL 1987 0 .23 .34 0 Al 0
TIHANGEL 1988 0 .13 0 0 0 0
TIHANGEL 1989 0 0 .13 0 0 0
TIHANGEL 1990 0 0 0 0 0 0
TIHANGEL 1991 0 .13 0 .13 0 0
TIHANGEZ 1983 .98 1.39 .56 .14 .28 0
TIHANGE?2 1984 77 .13 0 0 0 .39
TIHANGEZ 1985 0 .25 .13 0 0 0
TIHANGE2 1986 .13 .93 .40 0 0 0
TIHANGE2 1987 0 1.17 0 0 0 0
TIHANGE2 1988 0 .38 0 0 0 0
TIHANGE2 1989 0 .13 0 0 0 0
TIHANGE2 1990 0 .13 .13 0 0 0
TIHANGEZ 1991 ] .38 0 0 0 0
TIHANGE3 1986 ] .89 .38 0 0 ]
TIHANGE3 1987 0 0 .38 0 0 0
TIHANGE3 1988 0 .26 .13 0 0 0
TIHANGE3 1983 .13 .26 0 0 0 0
TIHANGE3 1990 0 .37 0 0 0 0
TIHANGE3 1991 0 .38 .13 .13 0 0




5 INITIATING SYSTEMS

5.1 Initiating systems (DOEL)

NUMBER OF SCRAMS PER YEAR CAUSED BY :
UNIT YEAR  |COND.FW. | TURBINE |REACT.COOL.| ELECT. | REACTOR |MAIN STEAM|GENERATOR]UNKNOWN
SYST. |SYSTEM | SYSTEM  [SYSTEMS |PROT.SYS.| SYSTEM
DOEL1 1975 14 3 12 3 4 0 0 0
DOEL1 1976 1 0 1 0 0 0 0 0
DOEL1 1977 2 0 1 0 0 1 0 0
DOELL 1978 1 0 1 2 0 0 0 0
DOEL1 1979 0 0 0 0 0 0 0 0
DOEL1 1980 0 0 2 0 2 0 0 0
¢ DOEL1 1981 1 0 0 2 1 0 0 0
DOEL1 1982 0 0 1 0 0 0 0 0
DOEL1 1983 0 0 2 0 1 0 0 0
DOEL1 1984 0 0 0 0 0 0 0 0
DOEL1 1985 0 0 4 0 2 1 0 0
DOEL1 1986 0 0 2 0 0 0 0 0
DOEL1 1987 1 1 0 0 2 0 0 0
DOEL1 1988 4 0 1 0 0 0 0 0
DOEL1 1989 0 0 0 1 1 0 1 0
DOEL1 1990 2 0 1 0 0 0 0 0
DOEL1 1991 0 0 0 1 1 0 0 0
DOEL2 1975 9 0 4 0 2 0 0 0
DOEL2 1976 3 2 4 0 0 0 0 0
DOEL2 1977 2 0 1 2 0 1 0 0
DOEL2 1978 4 0 0 0 0 0 0 0
| DOEL2 1979 1 0 0 0 0 0 0 1
| DOEL2 1980 1 0 3 2 3 0 0 0
DOEL2 1981 0 0 0 0 0 0 0 0
DOEL2 1982 0 0 0 0 1 0 0 0
| (\ ) DOEL2 1983 1 0 0 0 2 0 0 0
| e DOEL2 1984 2 0 0 0 0 1 0 0
DOEL2 1985 2 0 0 1 0 0 0 0
DOEL2 1986 1 0 0 0 2 1 0 0
DOEL2 1987 0 0 0 0 2 0 0 0
DOEL2 1988 0 0 0 1 0 3 0 0
DOEL2 1989 1 0 0 0 1 0 0 0
DOEL2 1990 0 0 0 0 0 0 0 0
DOEL2 | 1991 1 1 0 0 1 0 0 0




NUMBER OF SCRAMS PER YEAR CAUSED BY :
UNIT YEAR COND.FW. | TURBINE [REACT.COOL.| ELECT. | REACTOR |MAIN STEAM|GENERATOR|UNKNOWN
SYST. |SYSTEM SYSTEM SYSTEMS |PROT.SYS.| SYSTEM
DOEL3 1982 11 2 0 0 3 4 0 1
DOEL3 1983 1 0 0 1 0 4 0 0
DOEL3 1984 2 1 0 0 0 1 0 0
DOEL3 1985 0 1 1 0 0 0 0 0
DOEL3 1986 2 1 1 0 0 0 0 0
DOEL3 1987 3 0 0 0 0 0 0 0
DOEL3 1988 2 1 0 0 1 0 0 0
DOEL3 1989 1 0 0 1 0 0 0 0
DOEL3 1990 1 0 0 0 0 0 0 0
DOEL3 1991 0 0 0 0 0 0 0 0
DOEL4 1986 3 1 ] 0 0 1 0 0
DOEL4 1987 1 1 0 0 1 0 0 0
DOEL4 1988 0 1 0 0 2 0 0 0
DOEL4 1988 2 1 0 1 1 0 0 0
DOEL4 1990 1 0 1 2 1 0 0 0
DOEL4 1991 0 0 0 1 0 0 0 0




5.2 Initiating systems (TIHANGE)

NUMBER OF SCRAMS PER YEAR CAUSED BY :
UNIT YEAR COND.FW. | TURBINE |[REACT.COOL.| ELECT. | REACTOR |MAIN STEAM{GENERATOR|UNKNOWN
SYST. |SYSTEM SYSTEM SYSTEMS [PROT.SYS.{ SYSTEM
TIHANGEL 1975 11 i 0 0 3 2 1 0
TIHANGEL 1976 3 0 2 0 1 0 0 1
TIHANGEL 1977 1 0 2 4 1 1 0 0
TIHANGEL 1978 2 0 0 0 1 0 0 0
TIHANGEL 1978 3 0 1 0 1 1 0 0
TIHANGEL 1980 3 0 2 3 1 0 0 1
TIHANGE1 1981 1 1 0 0 0 1 0 0
TIHANGEL 1982 0 0 0 0 0 0 0 2
TIHANGE1 1983 2 0 0 0 0 i ] 1
TIHANGE1 1984 2 0 0 0 1 0 0 0
TIHANGE1 1985 0 0 2 0 1 0 0 0
TIHANGE1 1986 S 0 0 0 1 0 0 0
TIHANGE1 1987 2 0 0 2 2 0 0 0
TIHANGEL 1988 1 0 0 0 0 0 0 0
TIHANGE1 1989 0 0 0 0 1 0 0 0
TIHANGEL 1990 0 0 0 0 0 0 0 0
TIHANGEL 1991 1 0 1 0 0 0 0 0
TIHANGE2 1983 14 0 3 2 1 2 1 0
TIHANGE2 1984 0 4 0 1 0 1 2 1
TIHANGE2 1985 1 0 1 0 0 1 0 0
TIHANGE2 1986 3 0 0 0 3 0 0 0
TIHANGE2 1987 7 0 0 0 0 2 0 0
TIHANGE2 1988 2 0 0 0 1 1 0 0
TIHANGE2 1989 0 0 0 0 1 0 0 0
TIHANGE2 1990 0 0 0 1 1 0 0 0
TIHANGEZ 1991 2 0 0 0 0 1 0 0
TIHANGE3 1986 6 1 1 0 2 0 0 0
TIHANGE3 1987 0 0 1 0 0 1 0 0
TIHANGE3 1988 1 0 0 0 1 0 1 0
TIHANGE3 1989 3 0 0 0 0 0 ] 0
TIHANGE3 1990 3 0 0 0 0 0 0 0
TIHANGE3 1991 3 2 0 0 0 0 0 0




i |
5.3 Initiating systems per 1000 hours criticality (DOEL)

NUMBER OF SCRAMS PER 1000 HOURS CRITICALITY CAUSED BY :
URIT YEAR COND.FW. | TURBINE |REACT.COOL.| ELECT. | REACTOR {MAIN STEAM|GENERATOR |UNKNOWN
SYST. |SYSTEM SYSTEM SYSTEMS |PROT.SYS.{ SYSTEM
DOEL1 1975 1.60 .34 1.37 .34 .46 0 0 0
DOEL1 1976 .14 0 .14 0 0 0 0 0
DOELL 1977 .27 0 .13 0 0 .13 0 0
0OEL1 1978 .14 0 .14 .28 0 0 0 0
DOEL1 1979 0 0 0 0 0 0 0 0
DOELL 1980 0 0 .26 0 .26 0 0 0
DOEL1 1981 13 0 0 .26 .13 0 0 0
DOEL1 1982 0 0 .12 ] 0 0 0 0
DOEL1 1983 0 0 .27 0 .14 0 0 0
DOEL1 1984 0 0 0 0 0 0 0 0
DOELL 1985 0 0 .54 0 .27 .13 0 0
DOEL1 1986 0 0 .28 0 0 0 0 0
DOEL1 1987 .14 .14 0 0 .27 0 0 0
DOEL1 1988 .52 0 .13 0 0 0 ] 0
DOEL1 1989 0 0 0 .15 .15 0 .15 0
DOEL1 1990 .27 0 .13 0 0 0 0 0
DOELL 1991 0 0 0 .13 .13 0 0 0
DOEL2 1975 3.42 0 1.52 0 .78 0 0 0
DOEL2 1976 .46 .30 .61 0 0 0 0 0
DOEL2 1977 .30 0 .15 .30 0 .18 0 0
DOEL2 1978 .56 0 0 ] 0 0 0 0
DOEL2 1978 .15 0 0 0 0 0 0 .15
DOEL2 1980 .14 0 .42 .28 .42 0 0 0
DOELZ 1981 0 0 0 0 0 0 0 0
DOEL2 1982 0 0 0 0 .15 0 0 0
DOEL2 1983 .19 0 0 0 .38 0 0 0
DOEL2 1984 .26 0 0 0 0 .13 0 0
DOEL2 1985 .27 0 0 .14 0 0 0 0
DOEL2 1986 A7 0 0 0 .33 .17 0 0
DOEL2 1987 0 0 0 0 .30 0 0 0
DOEL2 1988 0 0 0 13 0 .40 0 0
DOEL2 1989 .15 0 0 0 .15 0 0 0
DOEL2 1930 0 0 0 0 0 0 0 0
DOEL2 1991 .14 .14 0 ] .14 0 0 0




NUMBER OF SCRAMS PER 1000 HOURS CRITICALITY CAUSED BY :
UNIT YEAR COND.FW. | TURBINE |REACT.COOL.| ELECT. | REACTOR {MAIN STEAM{GENERATOR|UNKNOWN
SYST. |SYSTEM SYSTEM SYSTEMS |[PROT.SYS.| SYSTEM
DOEL3 1982 3.20 .58 0 0 .87 1.16 0 .29
DOEL3 1983 .13 0 0 .13 0 .51 0 0
DOEL3 1984 .25 .12 0 0 0 .12 0 0
DOEL3 1985 0 .13 13 0 0 0 0 0
DOEL3 1986 .25 .12 .12 0 0 0 0 0
DOEL3 1987 .43 0 0 0 0 0 0 0
DOEL3 1988 .25 .13 0 0 .13 0 0 0
DOEL3 1989 .13 0 0 .13 0 0 0 0
DOEL3 1990 .12 0 0 0 0 0 0 0
DOEL3 1991 0 0 0 0 0 0 0 0
DOEL4 1986 .37 .12 0 0 0 .12 0 0
DOEL4 1987 .13 13 0 0 .13 0 0 0
DOEL4 1988 0 .13 0 0 .26 0 0 0
DOEL4 1989 .26 .13 0 .13 .13 0 0 0
DOEL4 1990 .13 0 .13 .26 .13 0 0 0
DOEL4 1991 0 0 0 .13 0 0 0 0




i

5.4 Initiating systems per 1000 hours criticality (TIHANG'E)

NUMBER OF SCRAMS PER 1000 HOURS CRITICAL CAUSED BY :
UNIT YEAR  |COND.FW.|TURBINEJREACT.COOL.| ELECT. | REACTOR {MAIN STEAM|GENERATOR|UNKNOWN
sYST. |SYSTEM | SYSTEM  {SYSTEMS |PROT.SYS.| SYSTEM

TIHANGEL | 1975 1.91 .17 0 0 .52 .35 17 0
TIHANGELl | 1978 .47 0 .31 0 .16 0 0 .16
TIHANGEL | 1977 .14 0 .27 .54 .14 .14 0 0
TIHANGE1 | 1978 .26 0 0 0 .13 0 0 0
TIHANGEL | 1979 .49 0 .18 0 .16 .16 0 0
TIHANGEL | 1380 .40 0 .27 .40 .13 0 0 .13
TIHANGEL 1981 .53 .53 0 0 0 .53 0 0
TIHANGEL | 1982 0 0 0 0 0 0 0 .27
TIHANGEL | 1983 .28 0 0 0 0 .14 0 .14
/, TIHANGE1l | 1984 .26 0 0 0 .13 0 0 0
- TIHANGE1 | 1985 0 0 .30 0 .15 0 0 0
TIHANGELl | 1986 .91 0 0 0 .18 ] 0 0
TIHANGEl | 1987 .23 0 0 .23 .23 0 0 0
TIHANGEl | 1988 .13 0 0 0 0 0 0 0
TIHANGE1 | 1989 0 0 0 0 .13 0 0 0
TIHANGEL { 1990 0 0 0 0 0 0 0 0
TIHANGEL | 1991 .13 0 .13 0 0 0 0 0
TIHANGE2 | 1983 1.95 0 .42 .28 .14 .28 .14 0
TIHANGE2 | 1984 0 .51 0 .13 0 .13 .26 .13
TIHANGE2 | 1985 .13 0 .13 0 ] .13 0 0
TIHANGE2 | 1986 .40 0 0 0 .40 0 0 0
TIHANGEZ | 1987 .91 0 0 0 0 .26 ] 0
TIHANGE2 | 1988 .25 0 0 0 .13 .13 ()} 0
TIHANGE2 | 1989 0 0 0 0 .13 0 0 0
TIHANGE2 | 1990 0 ] 0 .13 .13 0 0 0
TIHANGE2 | 1991 .26 0 0 0 0 .13 0 0
TIHANGE3 | 1986 .77 .13 .13 0 .26 0 0 0
B TIHANGE3 | 1987 0 .13 0 0 13 0 0
J TIHANGE3 1988 .13 0 0 0 .13 0 .13 0
. TIHANGE3 | 1989 .38 0 0 0 0 0 (] ]
| TIHANGE3 | 1990 .37 0 0 0 0 0 0 0
| TIHANGE3 | 1991 .38 .25 0 0 0 0 0 0




6 MAIN CAUSES

6.1 Main causes (DOEL)

NUMBER OF SCRAMS PER YEAR CAUSED BY :
UNIT YEAR CoMP. HUMAN ERR. COMP. + |PER.TEST| ENVIR. UNKNOWN
FAIL. PROC.DEF. HUM.FAIL. |+ MAINT.} CONDIT.
DOEL1 1975 27 2 0 1 0 6
DOEL1 1976 2 0 0 0 0 0
DOEL1 1877 2 0 0 2 0 0
DOEL1 1978 3 0 0 1 0 0
DOEL1 1979 0 0 0 0 0 0
DOEL1 1980 0 2 ] 2 0 0
DOEL1 1981 3 0 ] 1 0 0
DOEL1 1982 0 1 0 0 -0 0
DOEL1 1983 0 1 1 1 0 0
DOELL 1984 0 0 0 0 0 0
DOEL1 1985 7 0 0 0 0 0
DOEL1 1986 2 0 0 0 ] 0
DOEL1 1987 2 1 1 0 0 0
DOELL 1988 2 2 1 0 Q 0
DOELL 1988 3 0 0 0 0 ]
DOELL 1930 2 1 0 0 0 0
DOEL1 1991 0 1 0 1 0 0
DOEL2 1975 7 1 0 7 0 0
DOEL2 1976 6 0 0 3 0 0
DOEL2 1977 4 0 0 2 0 0
DOEL2 1978 1 1 1 0 0 1
DOEL2 1979 2 0 0 0 0 0
DOEL2 1980 4 0 1 4 0 0
DOEL2 1981 0 0 0 0 0 0
DOEL2 1982 1 0 0 0 0 0
DOEL2 1983 3 0 0 0 0 0
DOELZ 1984 2 1 0 0 0 0
DOEL2 1985 3 0 0 0 0 0
DOEL2 1986 3 1 0 0 0 ]
DOEL2 1987 2 0 0 0 0 0
DOEL2 1988 3 1 0 0 0 0
DOEL2 1989 1 0 1 0 0 0
DOEL2 1990 0 0 0 0 0 0
DOEL2 1991 2 1 0 0 0 0




[ N—

NUMBER OF SCRAMS PER YEAR CAUSED 8Y :

UNIT YEAR COMP. HUMAN ERR. COMP. + |PER.TEST| ENVIR. UNKNOWN
FAIL. PROC.DEF. HUM.FAIL. |+ MAINT.{ CONDIT.
DOEL3 1982 14 5 0 2 0 0
DOEL3 1983 3 0 0 2 0 1
DOEL3 1984 3 0 0 1 0 0
DOEL3 1985 1 0 0 1 0 0
DOEL3 1986 2 1 0 1 0 0
DOEL3 1987 1 2 0 0 0 0
DOEL3 1988 3 0 1 0 0 0
DOEL3 1989 1 1 0 0 0 0
DOEL3 1990 0 1 0 0 0 0
DOEL3 1991 0 Y 0 0 0 0
DOEL4 1986 2 1 2 0 0 0
DOEL4 1987 3 0 0 0 0 0
DOEL4 1988 3 0 0 0 0 0
DOEL4 1989 3 1 0 1 0 0
DOEL4 1930 4 1 0 0 0 0
DOEL4 1991 1 0 0 0 0 0




6.2 Main causes (TIHANGE)

NUMBER OF SCRAMS PER YEAR CAUSED BY :
UNIT YEAR COMP. HUMAN ERR. COMP. + |PER.TEST|{ ENVIR. UNKNOWN
FAIL. PROC.DEF. HUM.FAIL. |+ MAINT.| CONDIT.
TIHANGEL 1975 13 3 0 2 0 0
TIHANGEL 1976 3 0 0 1 1 2
TIHANGE1 1977 4 0 0 0 4 1
TIHANGEL 1978 3 0 0 0 0 0
TIHANGEL 1979 3 1 0 1 1 0
TIHANGE1 1980 6 1 0 1 1 1
TIHANGEL 1981 1 1 0 1 0 0
TIHANGEL 1982 0 0 0 0 0 2
TIHANGE1 1983 2 1 0 1 0 0
TIHANGEL 1984 1 1 0 1 0 0
TIHANGEL 1885 2 0 0 1 0 0
TIHANGEL 1986 3 1 0 1 1 0
TIHANGE1 1887 3 1 1 0 1 0
TIHANGE1 1988 0 1 0 0 0 0
TIHANGEL 1989 0 1 0 0 0 0
TIHANGEL 1990 ] 0 0 0 0 0
TIHANGE1 1991 2 0 0 0 0 0
TIHANGE2 1983 16 4 0 3 0 0
TIHANGE2 1984 6 1 ] 0 2 0
TIHANGE2 1985 2 1 0 0 0 0
TIHANGEZ 1986 rd 3 0 0 1 0
TIHANGE2 1987 6 2 1 0 0 0
TIHANGE2 1988 1 2 1 0 0 0
TIHANGE2 1989 0 0 0 1 0 0
TIHANGE2 1990 0 2 0 0 0 0
TIHANGE2 1991 3 0 0 0 0 0
TIHANGE3 1986 5 5 0 0 0 0
TIHANGE3 1987 1 1 0 0 0 0
TIHANGE3 1988 2 1 0 0 0 0
TIHANGE3 1983 1 2 0 0 0 0
TIHANGE3 1990 2 1 0 0 0 0
TIHANGE3 1991 3 2 0 0 0 0




N

6.3 Main causes per 1000 hours criticality (DOEL)

NUMBER OF SCRAMS PER 1000 HOURS CRITICALITY CAUSED BY :

UNIT YEAR COMP. HUMAN ERR. coMP. + [PER.TEST| ENVIR. UNKNOWN
FAIL. PROC.DEF. HUM.FAIL. [+ MAINT.| CONDIT.

DOELL 1975 3.09 .23 0 A1 0 .69
DOELL 1976 .28 0 0 0 0 0
DOEL1 1977 .27 0 0 .27 0 0
DOEL1 1978 .42 0 0 .14 0 0
DOELL 1979 0 0 0 0 0 0
DOELL 1980 0 .26 0 .26 0 0
DOELL 1981 .39 0 0 .13 0 0
DOEL1 1982 0 .12 0 0 0 0
DOELL 1983 0 .14 .14 .14 0 0
DOEL1 1984 0 0 0 0 0 0
DOELL 1985 .94 0 0 0 0 0
DOELL 1986 .28 0 0 0 0 0
DOEL1 1987 .27 .14 .14 0 0 0
DOELL 1988 .26 .26 .13 0 0 0
DOEL1 1989 .46 0 0 0 0 0
DOEL1 1990 .27 .13 0 0 0 0
DOEL1 1991 0 .13 0 .13 0 ]
DOEL2 1975 2.66 .38 0 2.66 0 0
DOEL2 1976 .91 0 0 .46 0 0
DOEL2 1977 .59 0 0 .30 0 0
DOEL2 1978 .14 .14 .14 0 0 .14
DOEL2 1979 .30 0 0 0 0 0
DOEL2 1980 . .56 0 .14 .56 0 0
DOEL2 1981 0 0 0 0 0 0
DOEL2 1982 .15 0 0 0 0 0
DOEL2 1883 .58 0 0 0 0 0
DOEL2 1984 .26 .13 0 0 0 0
DOEL2 1985 .41 0 0 0 0 0
DOEL2 1986 .50 .17 0 0 0 0
DOEL2 1987 .30 0 0 0 0 0
DOEL2 1988 .40 .13 0 0 0 0
DOEL2 1989 .15 ] .15 0 0 0
DOEL2 1990 0 0 0 0 0 0
DOEL2 1991 .28 .14 0 0 0 0




NUMBER OF SCRAMS PER 1000 HOURS CRITICALITY CAUSED BY :

L

UNIT YEAR COMP. HUMAN ERR. COMP. + |[PER.TEST| ENVIR. UNKNOWN
FAIL. PROC.DEF. HUM.FAIL. |+ MAINT.] CONDIT.
DOEL3 1982 4.07 1.45 0 .58 0 0
DOEL3 1983 .38 0 0 .26 0 .13
DOEL3 1984 .37 0 0 .12 0 0
DOEL3 1985 .13 0 0 .13 0 0
DOEL3 1986 .25 .12 0 .12 0 0
DOEL3 1987 .14 .29 0 0 0- 0
DOEL3 1988 .38 0 13 0 0 0
DOEL3 1989 .13 .13 0 0 0 0
DOEL3 1990 ] .12 0 0 0 0
DOEL3 1991 0 0 0 ] ] 0
DOELA4 1988 .25 .12 0 0 0 0
DOEL4 1987 .40 0 0 0 0 0
DOEL4 1988 .39 0 0 0 0 0
DOEL4 1989 .38 13 .13 .13 0 0
DOEL4 1990 .51 .13 0 0 0 0
DOEL4 1991 .13 0 0 0 0 0




A

6.4 Main causes per 1000 hours criticality (TIHANGE)

NUMBER OF SCRAMS PER 1000 HOURS CRITICALITY CAUSED BY :
UNIT YEAR CoMP. HUMAN ERR. COMP. + |PER.TEST| ENVIR. UNKNOWN
FAIL. PROC.DEF . HUM.FAIL. |+ MAINT.{ CONDIT.

TIHANGEL 1975 2.25 .52 0 .35 0 0
TIHANGEL 1976 .47 0 0 .16 .16 .31
TIHANGEL 1977 .54 0 0 0 .54 .14
TIHANGEL 1978 .39 0 0 0 0 0
TIHANGEL 1979 .49 .16 0 .16 .16 0
TIHANGEL 1980 .81 .13 0 .13 .13 .13
TIHANGE1 1981 .53 .53 0 .53 0 0
TIHANGE1 1982 0 ] 0 0 ] .27
TIHANGE1 1983 .28 .14 0 .14 0 0
TIHANGEL 1984 .13 13 0 .13 0 0
TIHANGEL 1985 .30 0 0 .15 0 0
TIHANGE1 1988 .55 .18 0 .18 .18 0
TIHANGEL 1987 .34 A1 .11 0 .11 0
TIHANGEL 1988 0 13 0 0 0 0
TIHANGEL 1989 0 .13 0 0 0 0
TIHANGEL 1990 0 0 0 0 0 0
TIHANGEL 1991 .26 ] 0 0 0 0
TIHANGE2 1983 2.23 .56 0 .42 0 0
TIHANGE2 1984 77 13 0 0 .26 0
TIHANGE2 1985 .25 .13 0 0 0 0
TIHANGE2 1986 .27 .40 0 0 .13 0
TIHANGE2 1987 .78 .26 .13 0 0 0
TIHANGE2 1988 .13 .25 .13 0 0 0
TIHANGE2 1989 0 0 0 .13 0 0
TIHANGE2 1990 0 .25 0 0 0 0
TIHANGEZ 1991 .38 0 0 0 0 0
TIHANGE3 1986 .64 .64 0 0 0 0
TIHANGE3 1987 .13 .13 0 0 0 0
TIHANGE3 1988 .26 .13 0 0 0 0
TIHANGE3 1989 .13 .26 0 0 0 0
TIHANGE3 1990 .25 .12 0 0 0 0
TIHANGE3 1991 .38 .25 0 0 0 0
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COUNTRY: FRG

YEAR: 1991

NAME
PLANT UNIT
REACTOR TYPE PWR BWR
MUMBER OF SCRAMS PER REACTOR 0.31 2.29
NUMBER OF SCRAMS
PER 1000 CRITICAL 0.09 0.31
TURBINE ON-LINE HOURS
TURBINE TRIP
OTHER
SECONDARY 3 3
SIDE SIGNALS
PRIMARY
SIDE 3
NUMBER OF MAIN SIGNALS
SIGNALS RESULTING
IN REACTOR SCRAMS
NEUTRONIC SIGNALS 1 1l
OTHER SIGNALS 3
SPURIOUS OR
INADVERTANT 6
SIGNALS
FULL POWER, 100% 5
NUMBER OF SCRAMS 10% - 100% 3 8
OCCURRING AT
VARIOUS POWER LESS THAN 10%
LEVELS OR
OPERATIONAL STATES STARTING UP 1 2
SHUTTING DOWN 1
NUMBER OF SCRAMS
CAUSED BY 1 4
HUMAN ERRORS
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