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NURZ; KUR (Kurskaya =~Kursk) - 1 NUBZ, LEN (Leningradskaya

« Leningrad) - & NUBD).

There were 38 failures of the BSB equipment found during
gystematic inspections and tests of the 8B, Of these 30 failures
oocurred during the operation of the power units on power, These
cases of 8B failures did not lead to emergency estates but are
potentially dangerous from the standpoint of the AES safety and
lead to repairing of the SB channels which reduces the degree of
reserve for a given systew. The remaining failures occurred in
constantly operating SB equipment: emergency power supply system,
gontinuous supply unit (ABP), commercial (OP) water supply system
as well ag that used for the pneumatic cut-off eguipment, the high
speed blocking cut-off channels (BZOK), the high epeed reduction
unit for venting vapors to the atmosphere (BRU-A)when operating on
demand,

= 14 (21%) of the failures occured because of poorly made 8B
(pneumatic cut-off equipment, BZOK) and when the 8B 1is operating
on demand (6 cases).

= 14 (21%) of the fajlures took place Dbecause of equipment
defects in the constantly operating systems.

Breakdowns in the AES's operation because of 8B failures
are distributed as follows according to offending groups !

« fault of AES personnel - 24 breakdowns or 36% of the total
number of breakdowne:

YuUK - 2; BAL - 1; KhME - §; KLN =+~ 0; ROV (Rovenskaya -~
Rovensk) - 1; ZAP - §; NVO - 1; KOL (Kol'skaya - Kol'skii)- 4; KUR
= 1; LEN = 1; IGN (Ignalinskays - Ignalin) - 1; BIL (Bilibinskaya
= Bilibinsk) - 2.
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Of these 7 failures were due to faults of repair personnel.

= faults of the production plants - 18 breakdowns “27%);

- fauits of the design and construction organizations - 18
breakdowns,

The remaining breakdowns occurred because of assemblers and
loaders,

The greatest number of breakdowns occured in AES with
VVER-1000 - 51 breakdowns. Of these 2% breakdowns occured on
newly installed power units (KhME - 1 -« 12/31/87; BAL +~« 2,3 =~
10/8/87 and 12/25/88; YuUK ~ 3 - 9.20/89; 2ZAP - 4,5 -~ 12/21/87 and
8/31/89, The significant number of breakdowns for new power units
is mainly expladned by:

lack of proper qualifications for the personnel at all
responsiblity levels such 'Y operating, repairing, and
supervisory;

insufficient time of operating the eguipment;

errors in design.

The results of this, as shown by practice, is a long period
for "mastering"” the power unit. This period is 2-3 years. This
fact is aggravated by the use of newly created equipment and media
which have n. . been sufficiently developed by the construction
units and mastered by the preducers and isers for AES with Ru pr.
320 (x-ray unit), For example ASU TP (automatic control system
for tecnnloyical processes), ABP, DG (diesel generator) ASD-5600
ete,

In addition to the foregoing information, data are given in
the chapter on the number of SB triggerings which occur because of

actual faulty signals, including alarm systems for the emergency



power supply for the 2nd group of responsibility (DG), Cases of

triggering of BRU-A, BZOK are treated separately and thespecific
significance of SB triggerings which lead to the power unitare

given (see Tables 6, 7).

2. BREAKDOWNSE IN THE SAFETY SYSTEM's OPERATION FOR AES WITH
VVER REACTORS.
2.1, Equipment Failures for A Reason Which Is Independent of

the Initial Event and Which Often Repeat Themselves.

The breakdowns with independent 8B equipment failures are
given in Table 8. In all 9 .ndependent failures have been
recorded 8 of which took place during the process of developing
the breakdown. The independent failures make up 15% of all of
the failures for the given per! :d of time. Four of the
independent failures took place in the emergency electrical supply
system of which 2 were DG failures. Of the independent failures
55% were related with BZOK, BRU-A, IPK PG (steam generator)
failures.

To & greater extent the potentially dangerous breakdowns for
AES safety are the frilures which take place for general reasons.
All failurees for general reasons occurred during testing (see
Table 9). As an example of a characteristic failure due to
general reasons we cite the events whi=\i necourred at NVO- 2, where
en 10/26/89 the discharge of the storage battery (AB) occurred

hecause of the spontaneous switching off of the
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rectifyir j~charging unit due to the fact that the contrel switeh
relay (RKV) was out of order. This made it impossible to start up
the system for the emergency addition of Dboron automatically.
Therefore a breakdown occurred in the safe operating conditions -
inability of the safety system to operate for 20 min., This event
wae classified as an emergency state; the fault wae assighed to
the supervisory personnel of RTTs~1 (units 1 and 2) who clearly
did not define the offic’*al instructions of responsibility and
theinteraction withthe BShechU-1 (contrel panel)personnel and also
the lack of conscientousness on the part of the ETs personnel ain
watching the central signal panel.

Of all ot'tho 8B breakdowns for general reagong in the power
units of AES with VVER-1000, twe groupe of breakdowns can be
isolated which occur because of failuree -f the same equipment
(see Table 9).

In the first group we find breakdowns because of VE-6 type
lwztcﬁ failures; the reason being the low mechanical reliability
of the switvh's drive elements in one case and the hypothetical
electromagnetic interferencee which arise in the switch control
¢ircuits when SB mecha'.isms start up in the other case. In all 10
failures or 47% of all recorded failures in AES with VVER,

In the second group we find breakdowns due to failuree of the
eontrol valve (RK) of the I68051-500~02 type which is used in the
commercial (OP)water supply systems and in other AES systems; the
reasons being structural defects in the unit for the rod-control
unit attachment (7 failures or 12% of «ll the recorded values for
VVER) .

Failures for these two reasons in 1988-8% occurred at the
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remained in the close.t position during the planned testing of two
8P channels. The reason was & flaw in the algorithm for the
supply control cirevuit and the yupture of the eircuits in the
pr.owary monitors.The loss of power production was 18.5¢ million
kWh .

« 1 shutdown BAL-1 « 1/4/8% because of a false tri, gering of
the 2 channels for protecting 8B channel 2 (hereafter 28R Dhecause
¢f & defect 4in the cable insulation for supplying the
monitorswhich showed up when water from the fire gquenching
apparatus (UAPT) fell on the 28R, The UAPT wvas triggered because
cable shaft & was closed and the false triggering of the fire
warning devices of the DIP-1 type was due to poorreliability. The
loss in power production was 18,38 million kWh.

~28hutdowns occurred as the result of BZOK failures
(protective 8B) - BAL-3 11/23/89 and KhME-1 8/9/88. The lose of
power production - 128.9 million kWh.

In 8 cases the power unit shutdownsoccurred because of the
voltage fluctuations or current cut-offs in the SUZ (control annd
protection system) control circuits and eupply circuits of the
EA0Z (system for emergency cooling of the active zone) protective
monitorshecause of unsteady operation and the switching off of the
ABP elements, The lose of power production because of the power
unit shutdown due to ABP failures is 50.03 million kWH or 20% of
all of the production loss.

on 10/11/89 & shut down of the reactor wunit took place at
ZAP-5 triggering emergency precautione (AZ-1) Dbecause of the
failure of channel 1 in the power supply system for group 1

gecurity consumers which resulted in the falee triggering of the



interruption precaution and placing BRU-A and 8B in standby
conditions. The initial event was the switching off of the
RTE-1285 ABP-150C invertor (RTS8 - registratsiya tekushchikh sobytii
(recorder of ongoing events)) due to a defect 1in the trigger
¢ircuit. The switching off occurred with the spattering of

v 50% greater than U and its going out of phase,

output initial
This caused surges in the magnetizing current in the feeders to

the consumers and the switching off of the automatic feeds (AP)

to the monitor wunite that form the 3rd and d4th channels of
interruption protection of the E£B's 1et channel., A study of the

breakdown showed that the forming c¢ircuit for the interruption

protection of the SB's 2nd circuit did not conform to the

regquirements of the OPP-82 p.p.(po poryadky - serial number)

2.9.2, 2.6.4, and 2.6.9, Talse trigyerings associated with power

losses in the individual elements of the protective channels ar.

not excluded in the design of the circuits for 8B protection .

The AP which supply the power supply units for th: monitors

without taking inte account the conditions for switching off the

PTS were not properly selected. The category of the breakdown was

taken as a failure, shutdown of the AS (atomnaya stantsiya -~

power plant) by signals in the automatic control system circuits,

teshnological precautions, and interlocking without a shutdown of

the system's parameters and eguipment.

The shutdown on 4/9/89 at ROV-3 by the action of AZ
(avariinaya zashchita - emergency precaution) because of the
disconnection of 2 channels of protection 2 PAK-2 because the AP
circuit controlling the RTS8 during AVR (avtomaticheskii vvod

rezerva - automatic loading of reserve) was switched off during






Ané the shutdown at YuUk-1 2/5/8% due to the action of AZ-)
a8 the result of *he disconnection of the power supply control
circuit of the SUZ (sistema upravieniya 1 zashchity - control and
protection system) due to the unsteady operation of ABF in 8B 3
channel. The fact that the SUZ power supply control cireouit had
been shut off by a worker was not found out because of the lack of
signals in the design, the switched off position of the automatic
t2ply (AP), and the disappearance of current on one of the inputs
of the 2PP-i8 direct current panel.

In two cases the pneumatic shut off unit was closed because
of the formation of false signals in the control e¢ircuites which
resulted in the pnloudan of the power units because of the
switching off of GTsN 2. The reasons for the appearance of the
false signals in the control ocircuits were:

7/12/8% BAL~-3, internal damage of the BKL-UMz.N 6608,

1/5/89 KLN-1 damage to the control cable in the coil econtrol
¢ircuits, The reason was poor installation,

In one case, BAL-1 9/20/8% the closing of the pneunatic
cutofft unit in the oil system of the GTeN resulted 4n the
unloading of the power unit to 50% because of the abrasion of the
packing beneath of the piston of the reduction valve (Perst firm,
FRG) which resulted in the lenking of the control air and a
reduction in the pressure above the piston, The breakdown
developed in a part of the shutdown of TC-1 because of the
increase in the level in PG-3 as the result of the disruption 1in
the operation of the algorithm for technological protection and
interlocking.

Defects in the algerithm for technological protection and

11
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interlocking.

Breakdowns in the operations of AES which are related with
BZOK failures and which vresult 1in shutdowns of the  power
unitsoccurred 8/9/89% at KhME-]1 and 11.23/89% at BAL-3:

in the former breakdown the closing of the BZOK-2 took place
spontaneously because of the presence of a progressive flaw on the
flange of the vapor releaging unit for the piston spacc,

in the gecond « ({n the development of the breakdown becauze
of a defect in the unit for the terminal closing switches (KVE
kontsevykh vyklyuchatelel zakrytiya - terminal <closing switches)
BZOK-2 did not receive the signal that the GTsN-3 was switched off
which wus the reazon for the shutdown of the power unit 4due to the
falese triggering of the interruptive protection. The main reason
for the maladjustment of the KVZ ig the presence Cf vibrations of
the steam ducts and BZOK in A-280. There i# no informatlion in the
AES on the permissible level of wvibration for the BIZOK unitse.
Thetechnological interloeking of GTsN shutoffe ("one of one"
scheme) is of low reliability.

2.3, Failures in the Safety System. Reasons.

2.3,1, Protective Saiaty Systems

There have been 15 eguipment breakdowns in the protective 8B
(7 breakdowns in 1968), one of which resulted in an emergency
state of the power unit with the breakdown of safe ocperating
conditions., In 3 cases the failures of the protective SB systems
resulted in unplanned shutdowns of the power units with a total
production lose of 147.2 million kWh (see Tables 1, 2, 3, 4).

Of these breakdowns 9 are related with failures of the

pumping equipmeut (systems for th emergency supply of bovon,







supplying the PG, correspondingly emergency cooling.

In all 9 cases the failures occurred during tests of the 8B,
including in one case, 7/9/89, BAL-1 it led to the emergency state
because of the breakdo'n in the conditions of safe operatiuvn as a
result of being under r-oalre for more than 16 h,

In the period beinyg considered there were § breakdowns with
falures of the BZOK, BRU-A, inclu?i(ng 2 failures of the BZOK which
led to shutdown of the power units /8/9/89, KhME~<]1 and 11/23/8%,
BAT -3) see Table 6. The main reassn? for the failure of BRU-A,
BZC ' are: poor quality of repairs (8/9 39 KhME-1), steaming up of
the oom, elevated vibrations of the PG's steam ducts (4/12/89-
BAL- 1.723/8% ~ BAL-3, 3/18/89% KLN-2),

ine breskdown which resulted in ¢ shutdown of the powerunit
occurred on 1/4/8%, BAL-1. The shutdow: c<~curred because of the
falese triggering of 2 protection channels % 8P ohannel 2 (28B)
ba.: 'ne of a defect In the insulation 15* the power supply
<al lets *he monitors for these precautions whi'-y srowved up when
watel fi12 0 the UAPT fire extinguisher feil ont¢ "6 28B. The UAPT
was trig cored because of the steamiig of the cawvie a.lft of the
28B and the fulse tviggering of the monitore ¢«? the DIP-1 type
firs alarms was the result of the poor gquality of mounting the
e ble fer 288,

UOIG LUBTONS

The eguipm: t failures of the protective SB mainly occur
becanse o\

1, Poor ¢rality of repairs: ZAP-2 3/5/89, BAL-1, 7/9/89,

Spontansous vlosing of BZOK-2 at KhmE-1 8/9/89 because of a

defect on the £1l.: ge of the unit in the BZOK framing, culprit -

14







defect in the relay for the switching on commanu which made it
impossible to switch on the system for the smergency supply of
b.son for 20 minutes. This occurred because of a failure ftor
general reasons and is classified ac emergency conditions
(p.2.2.2.4 PNA2G-12~005~87 ~ failure of all 8B channel:). The
culprit was plant personnel, poor attention to the signaling panel
of the BShchU (blochnyi shchit upravleniya - block control panel)
2.3.2.1. Reserve Diesel Power Flant

There were 17 breakdowns in RDLE equipment resulting i1in 16
fajlures and 1 emergency state for the power unit which 18 27% of
all of the SB failures in AES with VVER (VVER-1000 - 12 failures,
VVER-440 - § DG failures).

One case occurred in the operation of the RDES equipment upon
demand: 12/19/89% at ZAP-5 in the process of the development of the
breakdown the VA section was disconnected, the DG-1 automatically
started up and the SB mechanisms were switched on but the DG's
revolutions were 750 rpm which corresponded to Hz = 42 Hz (nominal
frequency of revolution of the DG is 900 rpm, Hz = 50 Hz, DG type
ASD-5600, Diesel 78G) The reason was the fracture of the torsion
cylinder of the fuel supplying diesel pump, a part which was
produced with a technological deviation which did not provide for
a good quality assembling of the pump.

The remaining 15 breakdowns were exposed durirg testing of
the SB. Events which are often repeated are failures which arise
because of the defects in the activation system of the g¢generator
SBDG 6300-6MUZ (DG of the ASD-5600 type) This ¢type of DG are
found in the power units of VVER-1000 and RBMK-1500.

In 198C there were 3 breakdowns due to defects in the RNR=-%P

16
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pressure regulators, blocks of rotating diodes, The failures
occurred on 1/17/89, 2ZAP-4; 2/24/89, ZAP-3; 12/20/89, KLN-1, In
the last case repair resulted in the destruction ~f the operating
safety conditinng of the power unit. An analogous case for the
failure of the activation eystem for this type of generator
occurred at KLN on 8/23/88 DG-3,

On 7/22/89% the DG-3 (GX-01) did not connect to the NP section
during testing of the SB because of the failure of the VES-6
switch (Rovensk high voltage apparctus plant RIVA). The reason
war the defective construction of the switch, This BES-6 failure
again indicatc¢s the poor relisbility of switches «nd the need for
taking urgent measures to improve their quality.

In addition to 3 failures of DG because of defects 1in the
generator's activating system, the remaining failures of the DG
have th' ,;ame character.

Because of the fault of the producers there were 9 equipment
failures in RDES equipment:

- 1 case - the DG generator's switch(15D100 type) and the
intersectional switch were not turned on - at KOL-3, 8/25/89
because of defects in producing the electrical units in the switch
control circuits; the guilty party Was the Kharkov
electromechanical plant;

- 2 cases - 12/29/89 at ZAP-5, see above, and 12/13/89 at
ROV-3 - failure of DG-31 because of the destruction of the spring
in the high pressure fuel pump in the 13th cylinder - production
defect;

- 3 cases - because of production defects in the activation

system of the DG generator ASD-5600;

17
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the AES personnel's failure to follow the technological
regulations in part of the testing &equence of the 8B Dbefore
starting up the energy block after PPR, There was also an
unsatisfactory organization of the supervisory AES personnel
forcarrying out the checks of the protection and interlocking of
the power unit before start up and the reqguirements 1in the
instructions 3,4-03 22 TO-86 on the contrcl of the RDES guidance
systems were not carried out,

Thus failures due to AES personnel occur because of poor
organization and operational control on benalf of the supervisory
personnel a breakdown in operating documentation.

There was one minfireof the DG on 7/18/89 at KhME-1 due to
the fault of the AEP designers., The reason was that the DG was
not prepared for automatic start up wunder the DG's operating
conditions during systematic testing due to design defects in a
part of the DG's control system. From 7//89 to 7/18/89%9 2 8B
channels were in stand-by state but the possibility for automatic
start up was excluded which 1is a breakd;wn in safe operating
conditions according to the signals of the control 8B, Two other
8B channels were operative,

The failure of cone channel in the system for emergency power
supply for a time which exceeds that permitted by regulations
classifies it as an emergency state according te VNIIAES
(Vsesoyuznyi Nauchno-Issledovatelskii Institute Atomnay
Elektricheskaya stantsiya - All Union Scientific Research Institue
for Nuclear Power Plants) and PNAEG-12-005-87, p. 2.2.2.3,

It should be pointed out that, as compared with 1988, not a

single case related with the failure of the butterfly valves 1n

19
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the diesel's automatic control system was recorded at the RDES AES
with & DG of the ASD-5600 type which indicates the efficiency of
the measures adopted at the plants.

At the present time modernization of the system for supplying
the 01l to the drive bushing ¢f the large auxiliary mechanisme
(privoda krupnykh vspomogatel'nykh mekhanizmov - drive of the
large auxiliary mechanisms)(PKVM) on the ASD-50uv0 is being carried
out at the plant which optimizes the lubrication of the most
loaded bearings ia the first seconds of start up of the DG.

2.3,2.2, Commercial Water Supply Systems

There were 8 breakdowns recorded in AES (in 1988 - 4) related
with failures of system equipment and 1 failure of the system's
eguipment og¢curred in the development of a breakdown due to other
equipment in the AES (YuUK-2, 9/1/89%, failure of the commercial
water supply pump because of a breakdown in the power cable's
insulation,

There were 7 breakdowns, or 78% of all of the system
breakdowns, due to failures of the control valve
(reguliruyushchego klapana ) (RK) of the I68051-500~02 type.

In 2 cases these failures resulted in disruption of the safe
operating c¢onditions (p. 3.4.2. TRV~-1000-1) 2AP-3, 12/6/89 and
ZAP-S5, 11/9/89., By comparison 1in 1988 2 cases of analogous
failures of RK ¢of this type were recorded in the 1investigation
reports: 12/8/88, KhME-1 and 8/26/88, ZAP-2.

All cases of RK failures in 1989 took place at the Zaporozh
AES (see Table 1). The reasons - the spontanecus separation of
the rod from the control unit (plunger) because of the appearance

of hydrodynamic¢ vibrational stresses at low flow rates of

20
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1000-150C m/h. 8ix of the breakdowns were the result of
construction defects (A reliable structure was not provided for
the connections of the rod with the control urit, Earlier RK
failures of this type took place irn 1988 at KhME-1, 12/8/88, at
ZAP-1, 6/4/88 and 5/13/88.

The measureeg taken by the producers to improve the
reliability of the unit for attaching the rod t¢ th 1 unit
in 1988 did not give the desired results there® .. ne . . must
take measures to improve the construction for th: -vi. ot valve,
takirg into acecnunt the actual operating conditions .. <he AES.

On 4/28/89 during SB tests on the DG at KhME-1 the checkvalve
(OK) (obratnogo klapana) jammed on the QF31D01 pump's pressure
head: tae reasonswas not determined. An analogous failure took
place on 11/5/86 at BAL~-1 with the QF21806 OK hecause of a shift
in the valve's axes,

In power units with RBMK there were no recorded failures in
the commercial water supply systems.

Conclusions On Security SB:

1. Shut downs of the power units because of the wunsteady
operation and switching off of ABP elements take place because of
the false triggering of 8B precautions during power losses in
individual protection channels, defects 1in the algorithm for
technological precautions and interlocking.

2. DG failures take place because of faulty construction
parts, poor gquality production and assembly, the absence of
requirements in the instructions for the operation and technical
maintenance (TO) (technicheskomy obsluzhivaniyu ~ technical

maintenance); due to the fault of personnel - improper assembly of

/2



electrical circuits for protecting the g¢generator, c¢lear cut
boundaries were not given for separating the equipment in the ETs
and TsTAM plants in DG systems; vicolations of the requirements of
technological standards in preparing the power unit for start up
after PPR, (preventive maintenance and repair) and, on the whole,
because of poor operating organization of the supervisory
personnel in charge at the ALS.

3, Failures in the commercial water supply system OP in 78%
of the cases occur as the result of construction defects in the
rod-control unit connection of the control valve (RK).

2.3.3. lLocating Safety Systems.

IN AES with VVER 10 breakdowns were recorded (in 1988 =~ 1),
related with system equipment failures,

Three because of the unsanctioned closing of the pneumatic
cut off unit in the GTeN's o1l system and 1 false ¢triggering of
precautions for the power unit because of a pressure jincrease
above the GO of more than 0.3 kgf/cm, which resulted 1in 2
shutdowns and 2 unloadings (because of the deviations of two GTsN)
with an overall production loss of 49.82 million KkWH (9/20/89,
BAL-1: 9/19/89%, KhME-1; 7/12/89, BAL-3, 1/5/89, KLN-1
respectively, see Table 1).

The closing of the pneumatic c¢ut off wunits at BAL-3 on
7/12/89 and at KLN-1 on 1/5/89 occurred because of the appearance
vof fulse signals because of internal defects in the logical
command blocks BKL-UM, Plant N 6608 and in the control cable in
the coil control circuits.

The ¢losing of the pneumatic =shut off unit at BAL-1 on

9/20/89 resulted in the development of a shutdaown of the powerunit
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because of the increase in the level in the PG-3 as a result of
the breakdown in the operation of the algorithm for the
technological protection. The reason for triggering the pneumatic
shut off unit was the maladjustment because of the aging of the
packing material in the reducing valve in the <coil's centrol
system. Unsatisfactory carrying out the coil's TO.

One ghut down at KhME-1 on 9/19/89 took place hecause of the
activation of AZ-1 (avariinaya zashchita - emergency protection)
by a false signal for a pressure increase of more than 0.3 kgf/cm
above the GO when the hermetic valve TL 42802 for supplying the
air under the casing was closed during systematic testing. The
reasons for the false operation of the protection was the defect
in the algorithm for the technological protection of the
ohstruction,

8ix breakdowns were related with failures of the pump units
in the sprinkler system TQ 11 (21, 31) DO1, (3/17/89%, KhME-1;
21189, ZAP-2; 8/7/89, ZAP-3; 1/14/89, ZAP-4; 4/1/8%, 2ZAP-4,;
§/20/89, ZAP-4) including 4 hreakdowns which happened because the
pump units to the sections for reliable supply were not switched
on because of breakdowns in the operation of VE-6 type switches.
The reasons for the failure of the switches are the same as in the
breakdcwns which are related with the pump units of the protective
SB and 2 breakdowns occurred as the result of the low operating
levels of the pumping equipment becauge of the defective
organization of the opeia%tion. As an example we cite the failure
of the sprinkler pump on 8/7/8% at ZAP-3 during tests because of
the overheating of the 3rd bearing to 99°C, The failure was the

result of the lack of proper controel of the oil level in the pump

L
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¢rank case; there are no marks on th: pump oil gauges for the
minimum permissible level in the crankcase. Such failures may Dbe
the reasons for the appearance of general failures. An analogous
failure of the sprinkler system took place at ZAP-4 on 4/1/89, A
low operating level for the SB mechanisms,

Conclusione:

Equipment failures for the localizing SB occur mainly because
of:

1. False triggering of the pneumatic cut off wunit 1in the
GTsN oil system in all 3 cases occurred becaue of the appearance
of false signals in the coil's control circuits because of: hidden
defects because of the use of elements in the BKL which do not
correspond to the requirements of the operating conditions for the
UKTC, poor mounting of the control cable,

2. The poor organization of the operation, the lack of
regquirements in the instructions in operating the pump units as to
the gquality and level of the o0il in the crank case for pumps of
the type TsNCA 700-140 (N123,.35.00.00P8) &/7/89, ZAP-3; 4&/1/89,
ZRP-4) .

The «lusions about the sprinkler pump failuresbecause the
switches rthe VE-6 type did not turn on are considered under the

subheadin- ‘ecautionary SB.
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P BREAKDOWNSE IN THE OPERATION OF THE SAFETY SYSTEM WITH RBMK
REACTORS
In 1989 7 breakdowns were recorded at AES with RBMK reactors
or 10% of all breakdowns due to failures of safety system (SB)
equipment. In comparison there were 5 in 1988, Moreover 2?2
breakdowns happened irn 1 power unit of the Bilibinsk AES which has
another type of reactor. Of all of the breakdowns 2 resulted in

emergency states and 7 in failures (Tables 1, 2) of the powe: unit

One breakdown which happened on 11/18/89 at SMO-1 resulted in
an unplanned shutdown of the power unit with a production loss of
149.2 million kWh and a downtime of 150.0 h. The breakdown was
related with the appearance of cracks in the welded joint in the
Du200 duct of the SPiR and SAOR junction at a distance of 8 m from
the branch into the SAOR collector. 1In operation of the SAOR the
defect in the welded joint could lead to a disruption of the
conditions for emergency cooling. Reasons - the preliminary cross
tightening of the duct in the region of the welded joint, bending
of the duct because of insufficient heat compensation, and poor
gquality of the weldings because of a breakdown in technology and
poor control over the welded seam.

All of the breakdowns that happenec 1« power units with RBMK
in 1989 were of the same character except for 3 which were related
with the false triggering of the SLA 10 system, 10/11/89 and
12/21/89, LEN-4.

Distribution of the breakdowns with respect to the safety

systems:

/Y



Protective SB:

4 breakdowns - 5/14/89, IGN-2; 11/18/89, SMO-1; 4/24/89, §/28/89,
BIL-1;

security 8B:

2 breakdovns because of DG failure (1 during use 5/22/89, KUR-4§;
and 1 during testing $/11/8%, IGN-2);

locating 8B:

2 breakdowns SLA (11/10/89 and 12/21/89 LEN-4).

In 1989 there were:

2 independent SB equipment failures {5/22/89, KUR-4; failure of
the DG-1 because of improper adjustment of the relay in the DG's
control c¢ircuit; 5/14/89, IGN-2; failure of the catch in the SAOR
pump's recirculaticen line Dbecause of a defect in the flow
monitor);

2 failures for general reasons (5/14/89 IGN-2; catch failure r=
the SAOR pumps' pressure head because of the improper adjustment
of the clutch limiting the moments of the catchs' electric drives;
10/10/89 LEN-4 becausge of the hermetic loss for the compressed air
duct there wag a loss in the efficiency in the emergency locating
units LEN-3,4).

On 5/14/89, IGN-2 6 of the 8 catches on the NSAOR pressure
head did not open during the c¢omplex testing of the SAOR's
efficiency; 2 of the catches only opened partially (TN16801,02,
TN17802, TN27801, 02, TN:I6802, TN17801, TN268§01). This made it
impossible o feed water from the NSAOR to the MPTs loop. In
addition to these catches the TNS3D01 catch 4in the NSAOR
recirculation line did not close because of the absence of a 44

signal from the flow monitor. The failures of the catches which




connect the NSAOR to the KMPTs were due to the common reason of

the improper adjustment of the clutch for limiting the electric
drive's momentum, The RTs personnel did not carry out measures
mentioned previously which were developed on the basis of the
conclusions of the previous test of the SAOR p., 3.4 act N 1-13/489
from 10/29/88. An acalozous event occurred on 7/17/88 at IGN-2.
The control valuee on ¢i.e NSAOR pressure head were in the ¢losed
state during operation =n poss) ‘aecaise of the disruption of the
technological standards by ..« wd personnel which meant that
water could not be supplied to the KMPTs during operation of the
pumps on demand (act N 2T4N-0-7/19/88). Because of this order of
repetition of the events it can be concluded that the
organizational state for the operation of SB at tha IGN AES 1is
unsatisfactory, there is no control over carrying out the
requirements of the operating documents and of measures instituted
on the basis of results of preceding tests of the SAOR, a low
level of worker's discipline.

Because of leaks in the armature and pulse tubes of the KMPTs
on 5/33/8%9 at KUR~2 there was a pressure increase 1in the
dense-stable boxes (PPB) (plotno-prochnykh boksakh) triggering an
AZ-5. The high speed c¢atches (BDZ) (bystrodeistvuyushchie
zadvizhki) of the water tanks (GB) (gidroballonov) and PEn opened
up. The DG-1,2,3 started up. The DG-1 w.d not connect to the
section for reliable supply (NP) (nadezhnogo pitanivya). The
reason for the failure of DE-1 on demand wag predominantly the
improper adjustment of the time control relay for the start up
period (KZ-1) (kontrelya zapuska) in the DG's control eirecuit

(type 12 ZV40/48 + $52445-12) which caused the switching off of the






pressure in the air conducting system because of the damage to the
air duct for supplying the tanks ~f the BLA or witha power loss teo
the electromagnets of the pneumatic distributors. The damage to
the air duct for supplying the BLA tanks was due to the fault of
AES personnel who ignorzu the raguirements for safe.y in ca rying
out ground operations (eide by side with the actua. ducts) wusing
shrew-like techniques,.

12/21/89 at LEN-4 because of the overfilling of the water seals/
(GZ) (gidrozatvorov); the culprit « AEE personnel who allowed the
overfilling of the GZ. There was no reduction in power or
shutdowns of the energy blocks,. In all 3 cases the faise
triggering of the BLA system resulted in the non-design cperation
of the power units during the time the BLA otticieécy was restored
(10 h). The first two breakdowns of the commission are classified
as emergency states and the breakdown on 12/21/8% was clasri‘ied
as a failure, citing the notice on the change in the Technological
standard verified by the MAEP SSSR. This notice was not cleared
with the Gospromatomnadzor S88R, coﬁstruction and design
organizations which i& a breakdown in the reguirements of the
Technological standard on the operation of power units with
RBMK~1000 reactore p. 3 and therefore the notice anthorizing the
operation of power units withceut SLA is invalid and the breakdown
must be classified as an emergency state,

Two breakdowns occurred at BIL-1 during the PPR which were
classified as failures. On 4/24/89 during tests of ASPOV there
wag a jamming of the reverse valve in the 4th loop. The reason
was the accumulation of corrosion production - the culprit AES

personnel, On 5/28/89 during adjustment there wag a jamming of












BREAKDOWNS IN AES OPERATION DUE 10 SE _EQUIPMENT FAILURES AND SB
FAILURES OCCURRING IN BREAKDOWNS DUE 10 OTHER AES EQUIPMENT

TABLE |
EQUIPMENT

ﬂf{. 5“. of

Block breakdown,
State of category million time breakdown System
Block kWh " (Failure) Equipment

Production
Loss,

No ., Record Down- EQuipment

causing Etate of

Remarks

1 2 3 4 ) 6 7 3

11/23/89
on powver

9 BAL-) 86,9

0 2.7 Because of
defect in

KVZ B20k-3
there was

no signal

to switch

off GTaN-13
resulting

in triggering
false Intce~

ruption pro=

tection

Operating
on

demand

KVZ BZOK failure
because of
elevated vib-
ration in duct
and on B20K

50T »

1 A8 112.84 71.65

10 3717789 0 - -

on powver

VES~6
TQ21b01
did net
svitch on

Testing

4/28/89 0 - -
on power

11 EhME-1 Jamming X
of the OBK
i the pump
AnVF svetem

(QFI1DO1}

Start up

fallure for :

DG~1 due to W

maladiustment

of pneumatic
head

VES=h of the "

TQL2001 puamp

did not

switch on

6/8/89 0 - *
PPR

12 XhME~1

6/9/89 0 - -
PPR

13 KnME-]

7115789 0 » “
PPR

Start up ¥
fatlure of

DG~1 due

to leaks

of com=

presgsed air
through in=

let nut

14  KhME-1

1/18/89 Start up s
fatlure

for DG,

defect in
control

system

15 KhME~-]

False .
triggering

of precaution
pressure ele-
vation above
housing of

0.7 kgf/em

9/19/89 0 15.9

on power

16. KhME-1 18,54

The main reason
the switeh did

not turn on was

a breakdown in the
kKinematic circuit

Assembling
defect

PNR
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BREAKDOWNS IN AES OPERATION DUE TO 88 EQU
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IPMENT FAILUKES AND §B £QUIPMENT

FAILURES OCCURRING IN BREAKDOWNS DUE TO OTHER AES EQUIPMENT

No. AES, Date of
Block breakdown,
State of
Block

Record

Production

Loes,

category million

kWh

time breakdown

Downs HAuipment

State of

System
(Failure) Equipment

cousing Kemarks

1 P k)

5

&

? [} 9

17 KhME~1 8/9/89
on power

18 KhME-1 9/1/89
on powet

56.62

52,0

Spontaneous FYalse
closing of triggering
BZOK ~Plaw
in mounting
framevork
of B20K
BZOK+5 d1d
not ¢lose
due to lnter-ating
locking as

level {n PG4 on
increased demand

Oper~ During develop-
ment of break=

down

75,16

68.5

19 KLN-1 1/5/89

on power

12/20/89
on power

20 KLN=-1

21 KLN=-2 1/18/89

AS

9.06

Spontaneous False
closing of
pPneumatic
cut=off
mounting in
ATeN=K3 o1l
system in
control
circuits

Triggering

Fallure of Testing
DC's acti~

vating

system

BRU~A-2 did Oper-

not close

because feed ation

robdt was on :
"knocked out" demand

9.06

4/9/89
on power

22 ROV=3

11/23/89
on power

23 ROV-3

24 ROV-3 12/13/89

15,43

11.506

17.0

12.0

Failure of Constant
ABP {n SB3 Operation
due to mal~-
adjustment
of power
thyristor
Faflure of L
ABP &B3

due to false
operation

of PTS
Protection
Failure Testing
of DO=131

due to de=

fect in

TV Sl by el RN i
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TABLE 1

UREAKDOWNS IN AES OPERATION DUE 70 SD LOUIFMENT FALLURES AND $B RQUIPMENT
FATLURES OCCURRING IN DREAKDOWNS DUE TO OTHER ARS EQUIPMENT

No, AES,

Block

Dete of Record
breavdown, Loss,
State «f  gategory million
Block kiWh

Production

. Fquipment

State of
favbing ' Rermarks

time breakdown System

(Failure) Equipment

3 4 5

7 ] 9

33

34

15

36

37

38

38

4«0

42

43

LAP=2

ZAp=1

ZAP=4

ZAP=4

5/6/89 0 -
on power

“/16/86 0 .
on power

2124789 0 -
on pover

3/18/99 0 -
on power

8/7/89 0 -

12/6/89 0 -
on power

1/17/8¢% 0 -
on power

1/14/89 0 -
on power

4/1/8% ¢] »
on power

4/13/89 0 -
on power

4/28/83 0 -

on pover

DG~1 sent Equipment
for.crepair inspection
because of

fatlure of

AK 63-ZMEGUZ

in ShSN-2

shaft of

KYAS~5600

Failure of Testing
TQ23D01 bes

cause VES«6

did not

switch on

Fatlute of Ly
DC die to

defect in
activating
sy'tem

Failure of it
ASP's cone
trol system

Failure of o
TQ3LDOY -
elevation

in temper=-

ature of

Jrd bushing

Fatlure of Constant
control Operaction
valve {n '
VF 188

system

Failure of
DG due to
defect in
activation
regulator

Testing

Failure of L
TQL1D0l in

VES~6 switch's
control system

TQZ1D01 be~ L
cause of (n-

crease in
temperature

of 1rd bushing

Failure of B
TQ20001 -
leak in
seal
Fallure of Y
TX30D01 due

to VES«H

detec?

PR ——



TABLE 1

BREAKDOWNE IN AES OPERATION DUE TO &5 EQUIPHENT FAILURES AND SD EQUIPMENT
FAILURES OCCURRING IN BREAKDOWNS DUE TO OTHER AES CQUIPMENT

No. AEE, Date of  Record  Progduction ~ Lquipment
Block breakdown, Loss, Down= ~causing  Stote of R
State of category millien time breakdown  System .
Block kWh b (Failure) Equipment

e e i e i D T A B e e e T RO, e e e R e — ——————-——ﬂ

B i 3 3 4 s b e, ] 4

hé 2AP~4  4/29/89 0 - - Failure of Constant
PPR control Operation
valve in
VF system

a5 2AP=6  5/20/89 0 - - Failure of Testing
on power TQL1DO1 due
to inter~
ference in
VES«6 con-
trel cir=
cuits

b LAP=G  7/22/89 0 - - DG CX~01 "
on power did not
connect to
section due
to VES«~6
failure

47 ZAP=4 B/27/8%9 0 - - Failure of  Constant Dynamic action
on power control Operation on RK
valve of
VF system
leak in
weld seam

4“8 ZAP-5 10/11/89 0 15.8 15.728 ABP failure 4,
on power due to in-
vertor defect

45 ZAP-3 10/28/89 0 - - Start up Testing  BKL defect in
an power failure DG-13 control eircuit
due to con~ of DC switech
trol system on command
defect |

50 ZAF=5 11/9/89 0 - - Failure of Constant
on power control Operation
valve in
VF system

51 ZAP=5 12/29/8% 0 - - Independent Operation
shutdown failure of on demand
DC due to
break in
fuel pump

52 28P-5 4.12.89 0 - - Failure of
control
valve of
VF system

27 15.8 15.75

W
~J
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TABLE

~ DREAKDOWNS IN AES OPERATION DUL TO SO LQUIPMEKT PAILURES AND $B EQUIPMENT

FAILURES OCCURRINC IN BREAKDOWNS DUE TO OTHER AES EQUIPMENT

No. AES, Date of Record Froduction . Egquipment
Block breakdown, Loss, wown causing Btate of Kompr s
State of cotegory millipn timeg hreakdown  System ‘s
Block kWh b (Failure) Equipnent
1 ¢ 3 4 L] b 7 8 ]
60. KUR-4 5/22/89 0 - - Independent Operation
on power DG~1 failure on
due to a denabd
defect in
control
svatem
1
61 LEN=&  10/10/89 AS - - Falas False
on power triggering triggering
of SLA due of the
to design system
errors
62 LEN=&¢ 10/11/8% AS - - 1 "
on power
63 LEN-4  12/21/89 0 - - N "
on_power
1 0T + 4 AS
64 Sh=1  11/18/989 0 149.2 150.0 Flaw in Constant Poor quality
on power SPIR-SAOR  Operation of welding
duct during assemb!ly
1 149, 2 150.0
65 ICw=2 5/11/89 0 - - DG Fallure Testing
on power Action of
DFZ~
grounding
(hidden
cable
. defect
66 ICN-2 5/14/89 0 - - Failure of L
PPR cladding on
delivery
conduit of
NSAOR
2
67 BIL-1 4/24/89 0 - - Jamming of b o
PPR ASPOV's OBK
gvstem
68 BIL-1 5/28/89 0 ’ - Jamming of
PPR IPK valve
2
Total &8 386, 1 Yk, o



TAELE 2

SB BREAKDOWNE IN 198% BY AES BY QUARNTERS

Ne. Name of
AES

For
1988

1
{

Block 1}

Gusiter
{1 II1 IV 1 I1 111 1V 1

Block 2
Quarter

Blockd
Quartcer

Block 4

Quarter
IT 111 IV 1 11 111 1v

*

Block §
Quartey N¢

Total

I 11 111 IVBreskdoims

Balakov 3
Zaperozh 7
halinin 1
Khmel 'nits5
Yu.Ukraine!
6 N,Veronezh J
7 Rovensk 2
8 Kol'skii 6

LTI U S

e

AES With VVER Reactors

2

Ll >
Lol ™ ]

—

1
i

.

s
>
L

LGt b U IR LT R, N

Total for 28
VVER

un
o

9 Kur'sk 1
10 Chernobyl ]
11 Leningrad
12 Smolensk *
13 Ignalinsk 3
14 belovarsk
15 Bliibinek

*

ES With RBMK And Other Types of Reactors

1

T § 3 %> L 4 b

Total for 5
RBMK

ol

Total 33
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TASLE 3
ENERGY PYODUCTION LOSSES AND TYPES OF BREAKDOWNS IN THE
OPERATION OF 8B FOR 1989

.- - — -

Ne. AES Name Production Preguction Emerjency

Loss Loss Total Downtime
Block 1988 Shutdotm/mil kWh Failures
Shutdowns Unlicading h State
AES With VVER Reactors
1. Balakov 3/97.9 A/ 14,96 “/112.87 71.65 1 5
;2 Zapourozh 171279 17158 i715.8 15.75 g7
3 Kalinin 1/9.06 179,06 1 2
& ¥hmel'nits 1/6.44 2/75.10 2/75:16 68,50 G
5 Y“n Uk!‘&ihe 1/‘0'9 llr'&‘g 6-60 :;
) N. Voronezh 1 1
7 Rovensk 2/35,83 2/26,93 2/26,93 2% 0 4
8  Kol'skii 2/9.11 1/2.4 18k 5.4 2
fotal for 6764, 28 207288, 27040 3706-.00 196.9 4 6 et
lv B
AES Witlr RBMK Rédotors

«  Kursk 1/65.%4 1

L0  Chernobyl

L1, Smolensk 17149.2 17149,2 150.,0 1

|2 Leningrad 2 1

13, Ignalinsk 2

L4 Belovarsk

15 Bilibinsk 2

‘otal for 1/65. 96 17149.2 1/149.2 150.0 el 7 e
mMR

otal 7/130. %4 11/393.3  2/24,0 137096,29 346,9 5 53

41
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TABLE 4
NUYSFR 4Y uB BREAKDOWNS BY AES
et i . -
e 77:55‘ o Sifety System
Prntuczive Locating Total
Emergency Power Water Supply
——————— - 4 System System
| Control ™out & Elec  Control Mech.&Elec  Mechanical and Mechanical
Circuit Equipment Circuit Equipment Ela-trical :n:-ai':;. %
inc,RDEC Inc. RDLC Squipnent Fioad Equip
ment
ALS With VVIR Peactors

‘Balakov 7 1 (g 2 Ll Y
2aporezh i 5 3/2 5/4 b 5 27
Kalinin - p 3 - 1/1 - 1 3
Khmel'skii 2 | 2/2 1/1 1 2 U
Ukraine - - 1/1 1/0 1 - b
N.Voronezh - - - 2/0 - - 2
Rovensk - - 2/ e/1 - 4

(Elock 3) 1/0 2/1

Kol'skii . . 2/2 1/2 - 5
otal for 7 i 10/8 1579 5 S o -, D

ARS With REMK and Other Tvpes of Reactors

ursk . 1/1 - - ’ 1
Chernobyl - . “ - - -

ningr: 4 - ”~ - = 3 3
nolensk - 1 - - - 1
gnalinsk 1 - “ - - 2

loyarsk - - - - - - -
414 thinsk 2 - - - - 2
jatai for L. 3 171 171 0 3 )
otal for 8§ 11 "1y 16,16 3 13 68
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EP

Tvpe of SAFETY SYSTEMS
AE) Security
Protection
Emergency Power Supply Water Supply System Locacing
Toral
cl '“:::. Elee!‘ Contrel circuits Meck. & Elec. Mechanicail and Electrical Meck & Elec.
E Fquipment
Bunipaas including RDEC Including RDEC [ SP— Squipment
VVER-440 - - 32 572 - - £
YVER-1000 7 L] 775 1677 9 | £4) 53
EBMK - 1000 - i i/1 - - k4 Y
RBMK -1500 i - - 171 - 2
LGP - 2 - - - ~ 2
Total 8 11 11/8 26719 e i3 s8
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TABLE ¢
TRIGGERING (THE OPERATION) OF THE 8B B QUARTERS
AES WITH VVER REACTORS
Jriggerings, (operation) No. §B Triggerings |
$B 1/f*  Ineluding DG BRU«A BZOK
TNV T 131111V Q1T Q10 MV 1 1% 1M1 4V per Power Block
Balakov 1 11 1/0 1 1 3 gl = 20 trig/bl ek
2 1 2 1
3 1/42/1170 1/0 2 11 1 2 1 1
Zaporoeh 3 O/1
4 0/1 n“ = 0.6 trig/block
11 1 1 1
Kalinsk 1 1/0 ' 1
2 1
Khmel nite 1 01 170
it 113 14 ngp * 1.0 tr.g/block
Vuth
Ukraine 2 0/1 0/1 1 gl 0.6 trig/block
Novoe G 071 0/1 1
Voronezh 5 0/1 1 Ny * 0.6 trig/block
Rovensk 3 0/ 0/1 fgp * 0.33 trig/block
Xol'skid 3 0/11/0 1

*1/f - Fa'se/Actual $B triggerings
* ngf Nume¢ of actual SB triggerings/block/vear

44
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ne 0.25 trig/block
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TRIGGERING (THME OPERNTION) OF THE 8B BY QUARTERS
AES WITH REMK REACTORS

TABLE 7

Triggerings (Operation)

AES, Block
Sk 1/f L [+19 GPL
11 111 1V S € S UM L A S W i v
Kursk & blocks 0/1 1l 1 fep® 025 trig
block

Chernobyl
Leningrad 3/0

4 blocks
Smolensk 0/1 1 g * 0.25 trig/
2 blocks block
Ignalinsk 0/1 1 fgp 0:.25 trig/
5 blocks B

block

*1/f = [alse/actual Sb triggerings

Ll "SB = number of actual SB triggerings/block/vear

45
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TABLL ¢

INDEPENDENT SE EQUIFMENT PAILURES

No

ALS, Unit

Date

Erief Description of Event

EAL - 2
1/18/89

BAL ~ 1
4/12/%¢

BAL =~ 3
11723/89%

KhME - 1
$/1/89

YuUK = 2
@/1/8%

ZAP -~ 8
12/729/89

The BRU-A-Z di1d not open up in the standby
state because of loss of power in the

eontrol ecircuit.,

During operation of the BRU=A (TKheo80S§)
the casing of the terminal switches (kV)
of the valve drive cracked. Ag a resul:
there was & "knock out" of the robot for

disconnesting the BRU-A drive. The reason -

high vibration level of the steam duct
from PG4 An analogous breakdown oo~
curred or ./16/89%. In addition the

TEREOE0E wai put into the closed state.

Because of a acfect in the steam supply
valve in the BZOK-2 framework and the
subseguent Lugsn out of the valve's elec~
tric motor b.cause of steaming, the BZOK-2
shut down for several minutes resulting in
premature switching off of the 6TsN-2. In
addition there vas a failure of BZOK-2 be-
cause of a defest in the terminal switch,
As & result of thia the signal was not
given for switching off of the GTsN-2
which was the reasen for the breakdown -
triggering interruvti’e protection of $B 1
and the shut down of Lhe power unit.

Failure of BZOK-4 (MK \80806), which did

not clese Dby interlocking as the PG-4
level increased due t¢c a defect in the
framework ¢ladding.

Because of th”. false operation of
protection during ewitching off GTsN-4 the
NTVO-2 was disconnected -a break in the
insulation ¢f the bolt cable connection to
the electric motor because of overvoltage.

the development of the breakdown the
DG's failed to start up due to the failure
of the fuel supply pump.

a6

e IR B



7, NVO - 4
8/10/89

8 KOL - 3
4/7/89

9 KOL ~ 3
8/25/89

TABLE & (cont)

In developing the Dbreakdown the ODG-4
failed because of the drift in the fre-
quency adjustment of the monitor for the
frequency regulator.

The ABF of 28B was disconnected because of
the false operation of the current protec-
tion, triggering the precautions SAOZ 2EB,
start up of DG 3QV and 3QX. The IPK cover
of PG-1 was not closed.

While the power units are on pover it be-
came necessary to repair one of the three
independent commercial water supply
systems. In te.ting 2 other 8B channels
the DG did not stort up; the generator and
section switches fioiled because of the
faillure of their ccntrol ecircuite, e 8B
channels failed (for commercial water and
emergency power). A breakdown in safe op-
erating conditions.

" TOTAL
FOR VVER

¥ independent Taillures including E
failures in carrying out eqgquipment
functions.

47
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AP ~ 2
2/11/89%

ZAP - 2
2/28/89

ZAP - 2
3/12/89

ZAP - 2
4/16/89

ZAP -~ 4
1/14/89

ZAP - 4§
4/28/89

ZAP - 4
§/2n/89

“———-————————-—————m

Pump and DG failures for the SB  during

tests due to failure of VE-é type
switches

The TQ31D01 did not connezt to the
section of the sprinkler pump because of
the failure of the VES-6 switch. Reason
predominantly the appearance of electro-
magnetic interfercnces in the control
circuits of the gwitches.

The pump for the emergency supply of
boron TQ13D01 did not turn on. Reason -
falure of the VES-6 because of a defect
in the mechanical part of the catch, de-
struction of the floor covering in the
KRU-6, absence of TsZ requirements for
the floor covering,

The pump for the emergency feed of the
PG, TKh30D01l, did not turn on primarily
because of the appearance of breakdowns,
the board assumes the appearance of
electrmagnetic interferences in the BKL
circuits,

Failure of pump for emergenczy supply of
boran to turn on, TQ23d0r1.

Probable reasons - defect in the plug
connection of the secondary circuits,
the circuit connecting the switch with
relay cut off case and failure of tk-
elements of the kinematic drive circuit.
Culprit - RZVA

Failure of the TQ11D01 sprinkler pump .
Main reason =~ interferences in the
VE-6 switch control circuits (see 2.2.1)

Start up failure of pump, TKh30DO1.

TQ11D01 did not switch on (see 2.2.1)
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LE 9(cont)

The DG~3 did not connect to the section

because of a construction defect in the
switceh drive.,

Failure of pump TQ21DO1. Possible
reason - breakdown in mechanical part
of the switch,

The emergency cooling pump TQ12D01 did
not turn on due to the failure of the
VES-6é switch. Reascn not established.

TOTAL

10 failures of VE-¢ type switches in-
cluding 6 failures in which reason was
determined and 1 in which it vwas not,
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