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N DASIC DWINIT TONS

Preparing'a power unit for ctartup,is u _ comb ina t ion .of _ st ys
and operations to repair, check, and test = the systemsiof a
nuclear power plant pe r fo riaed for the purpose of bringing their.
characteristics up to design-standards.

A power unit is' cold when i ts sys tems ;und equipment.~crin form :
t o the following condit ions t:

1) the - reactor plant is scaled :-

2) the reactor is subcritical and=the control 7 rods of_'the aatety
system.of all groups are in thot extreme lower position. The-
content of the liquid absorber. ;(boric ac id ) ini the water - of c the _

'

primary ~ circuit is determ"ed by the . reactivity of Ithe reactor
core and is equal to. the st.unding concentrati'on for- the assumed -
(two or three year). run of the reactor . f uelL(Nationa1L S tandard 95
962-82))
3) the average temperature of the heati trans fer agent :inithe -
primary circulation 1 circuit and the-metial of tho' equipment l'.nos
9reater-than 70C and pressure'in thel primary circuit is no<
g reat er than '15 kilogram - torce per _ square. centimeter;

.4);the temperature of tho' met.a1 of'the b'dy of tho' turbine in.theo
area ot the steam. admission pipes is . no greater _ than 800.

A_ power unit is hot ' when Li t s ! sys tems and r' quipment conform-e
to the ; following" cond'iTIons t .

'A brlef shutdown is .a- shutdown (disconnectlon); of La power -- -

plant dueoto-errors'by~ operators or the fal'se,or;true; operation <
of: safety.and: interlock systems whichjdoes not?cause; damage to

'

'

-

the, primary equipment for: the time-needed'to determine.the-causes_

of the shutdown and correct deficiencies'(no more than three4

days).
-

An. emergency shutdownEis'z a- shutdownbcaused : by the -operation -
_of . the scram system or = operational: safety systems?which make the
reactor -hot or: cold. -

4

False operation [-offthe scram.or'operationa'l safety: systems:
is .-operation due to_ ma1 functions /of . the L comportents ?of their :
electrical" circuits when the equipment-'and sys temsfof'1 the; power -

, unit are operating normally.

10/ 1 Startup of . a unit L is a combination ~of operations 'which makes --

it possible=to:connectLthe-turbogenerator to-the po'werigrid and:~

.then bring the. load up to acspecific level.-

Power operation;ofia unit'is itis prolonged toperation ~ at ; a
. specific powerclevel determined :by the : character istics- of-- i ts ,
equipment.1

; Shut!down of a ' unit' is t a condition where:~

. 1
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1) the turbogenerator. is disconnectedEf rbm the power gridi
2).the unit is switched: to either' hot oricold,, . .

y
;!.

-r
,

_
>

cooling. is ' a combinat longof- operations L on ' ays t erns and;-

equipment which make the react 6r cold. n
-. - . . .

Readiness - for operation 'is DaLeandit' ion 'of t a - sys t em -
i

.
,

(equipment ).. when _no addit.ionalf operations other?t hati' thosu ech t led;
for by the -desiijn ;a'ro requiredit o act-ivste tlie systen and' nude ip ,

-

fulfill its - functional purpose..
,

~

The startup< range Lis ac rangef of J anticipated Lcfitical ._ < . ' b
,

contents of borica acid , inL the i wa tern of t thef p;rimary[ circula tion (
.

q
eircuit' for ca- given nuclearJ steamigenor_ation plant 1condititorik -d

u

equal'c to A gram;per >ilogram: andi! reckoned?inl theit d1rectiorigof f ' M-

values higherithanlits nomina 15critica1 Leo'ntent. / 4
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INTRODUCTION |)g
u

. The rules were written in light of the requirements of:
'

,

1. general principles of ensuring the safety of nuclear j

power plants in design, construction,'and: operation:(General' 'j
Saf et y Principle's 82 ) . :|

2. nuclear sa f ety- rules for: nuclear . Mower plants - (Nuclear .

Safety' Rules 04-7, Moscow, Atomi zda t , '19 7 7', ~2'd ed i t ion ) , j
,

;
p 3. operational' rules for electric power plants andLgrida :

' '

(13th edition, Moscow, Energiya, 1977)|;-~
'

4o ,

4. Rulesifor ' the design and .. safe operation of ' the eguipment 1

.

of nuclear power plants and pilot'and research reactors and
installations-(Moscow, Energoizdat,-1984);

( .

5. Radiation- sa f ety standards -(Radiation! Saf ety Standard. 76,
1 Moscow, Energoizdat,1981);

'

|

6. Basic health rules for;handlingtradioactive materials and
|- other sources of -ionizing radiations . (Basic: Heaithi Rules ;72 ( 60)',

Moscow, Energolzdat,~1981);
~

;

7. Health rulesffor designing and operating) nuclear power'
,

plants (Health Rules-for Nuclear Power Plant's.79, Moscow,3 ~ H
Energoizdat, 1961'-

,

| .

I
'

8.-National Standard 95-962-82.. _ The = Heat Trans fer.. Agent of:
the Primary Circt.it of a VVER-1000 NuclearrReactor..: Quality | 1Requirements. Ways of1 Maintaining!) Quality:L s

~

d
.

9. 8.05-Pr-2298. Water and J Chemical :Coridition . Standards- for ;
the Secondary Loop of Nuclear Power Plants' .With: Water Moderated ' i

Water Cooled Power Reactors.. RequirementsiforztheLQuality'of<the: '
>

Working Medium and Ways iof Maintaining and L Monitoring' lit.. i

National ~ StandardL 37-769-85,
, s

:-)., a
10. Rules |(Provisional') for: Testing th.e1 Equipment 1of4 the j

Sa fety Systems 'of .Nuclearc Power Plantsgwith JVVER-1000 ' Reactors/ o
(V-320)., Moscow, 1985;- .,

1

11./ Rules (Provisional') - for ' Testing the ;Equipmentsof the! j
Safety' Systems'of? Nuclear-Power-Plants with;VVER-1000 Reactors ~-
(V-320),< Moscow, 1985;

12. Materials. of the Designs of f.theMPower? Units of LPower; ;

Plants with VVER-.1000' Reactors,7Includingjthe; Materials' oft j'

Nuclear Steam' Generator! Des ignsi (V-320)'.' '

,
.

Administrative'and, technical personnel:andJthe personnel of, jD.

. the (sections, | departments, : and; services of; nuclear power plants! j
'|are ; obligated Lto- meet i these requirements.

|

[' 14
. , , u

,
. J

';,.- ,
. ,

' '
| |(|'' *

i, , , .
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12/ changes to the; rules mast-be. silbmitted:in. urit ing aad then d
approved by the organizations;which;took part~,luitormulating''the M'

Stsnaard Rules'(TVR-1000-1) andLthen-approvedLhy|t.ho; Main !
'

nd min is t ra t ion for Water Cooled W +a Moderated Reactor Nucl. ear 1
Power Plants of the Ministry of Nuclear Power. -),

c;

This document does not concern design accident s or dasagv7 j

control. This- in forma t ion -is provided 'by| tho''Duuage L. Con t ro11 ]
. Manual. ,

X'
,

. ,,$(;|The document does. not concern .specificfrodtJne-operations,_
which are the . subject of- the operations manuals ,for the _ systems; Diy ,

,

.
?!and equipmentfof the power; unit. ' ' *

+

The provisions of the - rules placaiempf.~ asis ton certalii ?q
,

'

T

requirements of the operations manuals. writ _ ten / by the^ designers O
of _ the equipment and nuclear' steam generabirs _ an_d ; the.

'~

A
.

irequirements of the. general contractor.t- In writing. operations-:

i *manuals one must take;into< account allithe. requirements.of;the
_

operations manuals: written by!the designers of the. equipment and) ,
1 -

j.

systems.and the manufacturers.-
_

~ " . ' W'
< '

-C H ! 3_-

y?q
All operations on_equipmentLand systems (must'be.performedein

accordance with the requirements .ofLoperationsl~anuals.'m

w ,*

'These rules'were. written onitherbaufs?of StAndardJRules-'''
S
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}p 1. GENERAL REAC rott OPERMIUS l'RINCIt%ES

1.1. After fuel recharging or repairs on a uhutdown insting
for more than three days, . power unit chvald be statted up under
the cupervi'sion of the plant'a chlof engineer. Othenwise the
unit i,hould be started up under the supervision of the sh i d
supervisor in accordance with guidelines written on the baois of
design specifications and the requirements of this document and
the rcSults of tests of'the bauic norma.1 and emergency unditions
of the power unit.

-

1.2. The shift supervisor iu responsible for overall
immediate supervision of conn:ctiOPa bat *::en the power unit and
general plant systems and for communications with the duty
controllers of the controller services (the cent.nl control
service, regional electrical administration, or consolidated
control agency).

1.4. A list of equipment indicating the persons assigned to
maintain it should be approved by the director of the. power
plant, while a list of equipment indicating the persons

,

!

responsible for controlling it should be approved by the chief
engineer of the regional electrical administration.

1. 5. No ma t t e r wha t condition the unit is in,.there should
be an operator present at ' every work station of the unit's
control panel who is authorized to control-the systems-in-

,

question. ]
. . I

1.6. A list of hazardous operations and conditions should be ~

put together and approved by the chief engineer of the plant.+

operations manuals should provide complete information on the
conduct of oporttions and describe organizational procedures for
the safety of these operations.

1.7. Operations not described in this document and hazardous
operations not included in the. approved list und'the startup of a
unit after its. basic equipment'has been overhauled should be'
conducted on the basis of programa coordinated with the
scientific director, chief designer, and. manufacturer of this
equipment and approved by the chief engineer of the plant.

. a
1.8. The appropriate. duty and operations manuals and'

instructions should be usod'to determine the functions and duties
involved in maintaining isystems,. equipment, and rooms and
the . operational procedure and the schedule . for monitoring .

_ parameters.in the operation of individua1Lsystems and; equipment
in the process of maintaining .the unit's operation.

14/; 1.9. A list of = systems and, equipment: where switchings must
,

2be carried out according to.special switching instructions which i

indicate the _ sequence of Loperations and safety _ measures and a:
list ^ of| rooms . and ' equipment whicli should: be locked up should be
put?together.and approved by the plant's, chief engineer.e

.

5
6 1>
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=

,
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1.10. If the alarm ayste-.igoes oft c unforeseen |

deviations occur in the proces.3 of making u planned change in the ;

condition of the unit, operatore should temporarily halt thiu '

change (if necessary returning the unit to normal condition) and'
determine and correct the cause of the deviations and continue
the operations they have begun only after thin hau ooen done.

1.11. Prior to prestartup opetator teurs of ban te Syst 9ms *

and equipment, the heads of the departmants responsible for
maintaining and repairing them abould make entries in the
appropriate log ("P_ower Unit instructions) after the maintenance j
has been completed indicating that.all maintenance has been
completed and the equipment and svatems are _ ready for testing.

1.12. In recharging the rmictor tuel a fuel recharging
certificate should be written up and a cartogram of the fuel
charge and cartogram indicating.the location of used fuel in the
cooling pond should be appended to the certificate.

"

1.13. Section personnel _should test the systems und.
equipment and make them ready for startup under the supervision

,

'

of section shift supervisors. The completion of these operations
,should be indicated by entries in.the appropriate logs, including '

the power unit's shift supervisor's operations log. .

The unit shift supervisor is. obliged _to organize and conduct-
a test of the unit's safety and interlock. systems'(a list of the
systems to be tested in the event of a shutdown. lasting no.more

i thno 7 days is given in'the appendix) and check to.see that the r

| system as a whole is functioning properly.using the appropriate
personnel at his disposal. The results of the test should be-,

certified (using a certificate of acceptance of the anit'sisafety
sya+ m f +m the maintenance department) and recordedEin the

i " Safety System Test Log." ,

1.14. Af ter system and equipment tests and checksi}Tve been
completed, the unit shift' supervisor must inform the plant's'
chief engineer that the unit.isireadyLforLstartup,nand afterwards
the chief engineer should authortze the shif t . super ?isor. in.
. writing (by,naking an. entry in the'" Unit Instructions")_to start'

.

up the unit, indicating thei maximum permissible . reactor power. .

level. ,

-

.
. -

, !
15/ 1.15. The unit shift supervisor should'informLthe. plant

shift supervisor that he~has'been~ authorized.to start'up.the
reactor 'and give a written order (in .the operations: logs of' the
reactor and turbine sections). .

,

3.16. If a~unitLhas been shut down for aishort' period'of;-

time and - there was no. damaged equipment, or ; reb,uilding involved,' a 4

the unit may be-brought''up to full' power-after1 authorization 1.in'
..riting-by the shift;supetvisor of the plant with an. entry 1(in;

i

? I
,

*
'7 , ,', : .>,

, x., - ;p 'r
,

,
,

r * < s n
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i

the appropriate form) in the unit ' chif t uuper . luor 's ;,pe rat iota
log.

>

o 1.17. If damage to oyuipment' or syshm component s which mm;o : ,

L it impossible to start up a unit is . discovered af ter a chutdown, !

the unit may be start ed up .again only upon receipt .of written . i

authorization f rom the chiut engineer of tho plant (in thej " Unit,
.

Ins t ruct ions") a f ter ' a comini an inu %ppoin t ed . by h'i m has' . . ::'

'tinvest igated . the causou of' t he shutdown und a f ter . 411 de focts',unti-

riamage have been repairod. -
' ^

-

t

1.18. The plant--shift supervicor is. responsible for. .
.

authorizing any-planned changefin'the power of,the unit'orfa; .|
planned shutdown but first mustireceive the> appropriate-

'

authorinatson f rom' control agencies, ( the1 central: control Lagency ,
of the regional electrical administration). .

..
. , -

.

1

''1.19. The operations involved in;reducingftho power
_

,

and shutting down the unitsare-performed by operators"after they.. .:
.. !have received written a.:thorization 1 f rom .the - unit shift-

^ T

supervisor. !
, ., ,

1.20. If an necident?situntion which threatensLnuclear.
safety should occur, . the _' operator. ~of L the reactor? i_s obliged . to
shut down the reactor oli his- ownc ( switch ;t t to auberitien1)'if
further operation 'would Lthreuten the sa fety of: the unit ' undL the
power plant as.a Whole. .

,
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16/ 2. PREPARING THE FOWER UNjT FOR SI'Ad rUP

Prior to startup, entries should be lade in the Unit '

lustructions to reflect the changes 10 the equ ip uon t made
tollowing the estabi18hed procedure uno shou.ld inc1ude ;

instructions for the operators on operstional procedure on the ;

Lauts of these changes.

Operational records at operator work stationu uhuuld be
revised in accordance with these changes. prior to utartup.

2.1. The condition of normally operating systems and ,

equipment prior to ctartup. - t

i
2.1.1. The nuclear steam generator is cold. ;

2.1.2. The condition of the main electrical' connections and plant. I

auxiliaries and auxiliary' power supply systems' and: equipment.
should meet the following requirements:

- the og tent-for outputting power to the power grid 1(the
systems s buses, outdoor distribution system, autotransformer)- '!

.

ohou3d be energized; >

.

the unit transformers and main auxiliary. power' transformers-

should be put under auxiliary load;

the 6 KV high voltage backup supply sectionsishouId = be supplled--

f rom the backup au xiliary trans formers, 'and the . circuit' breakers - 1
of the backup leads offthese sections should be set for emergency
backup activationt

'

-all the low voltage -(0.4 KV) auxiliary: power sections should be ;

supplied by the main leads. - A backup transformer may be
.

'

substituted for no- more than one main transformer (6/0.4"KV) ,in
.each group of sections if authorized by the chief ungineer of the !

:
-

| plantr- c >

,

L reliable power ishould be provided for the unit control panels-

L, , from the main and backup auxiliary power :sectionsL andHpower must
L'^ be-transmitted to the backup control panel'and local control

spanels of the unit, i
'

'
i.

.

one must check alarm' settings andLcircuitsfand'-theEsound and--
'

! light alarms of the anit controlLpanel,and; backup control panel
shouId:-be in. good working' order. OnefshouIdLcheck theqbackup

?$ control panel; to make sure that iit can monitor end, control ~ thel
~

i,

} equipment-of the power unit properly. ;
'

*

2. l~.4.: The -main and backup' 1ighting ' in the s rooms 1of ' the ' power
.j . unit should'be checked'and turned;on. *,

4

2.1.5. Elntercom and telephone = communications $ ch the. rooms andsc

workplacesiof!the unit should be-checkedLandsbe..inigoodJworking1
order.

,
,

i4
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2.1.6. The auxiliary steam supply of the unit shot. ld be in
operation. One should mase sure that steam can ve blivered from
its sources (a common line connecting the unit to other unito ]
and/or the startup-backup boiler) te all loads in the required
amount with the appropriate characteristico.

17/ 2.1.7. The water supply system for noneritical. loads (group c)
and the circulation water supply system should be operating

! properly and should be able to deliver.the nominal flow of water
to loads. The water temperature should be. nominal.

t

The unit's heat release system (cooling towers'or cooling ;

pond, spray pono) should be in working order as indicated .in the
design.

2.1.8. The high and low pressure nitrogen dispensing system
should be ready for operation. The nitrogen receivers should
contain the proper amount of-nitrogen at the nominal-operating |

pressure. The quality'of the nitrogon-should meet the I
requirements of standards (State Standard 9293-74, grade 1).

2.1.9. The ventilation systems and cooling systems should be
activated as called for'by the design.

2.1.10. The dosimet ric monitoring system should bo act ivated na
called-for by the design. .The a l a rms ' o f t h is 'sys t em shou ld be
checked.

2.1.11. The special plumbing of . the reactor section and J the
special facility and the drainage system of the turbino secticas
should be serviceable. .The sump water tank of1the specisi
plumbing of the reactor section and drainage tanks'.and. sumps of
the machine room should be. prepared to take in-drainage.

2.1.12. The. automatic process control system of tho unit'
( including the reactor _ monitoring ' system, contro1Jcomputer
system, stsndardized set,of hardware,<and automatic-contro1~
system) shouldLbe fully activated.

~ 2.1.13. The- pulse' lines of the instrumentation should be ~ purged.
' The instruments should be tested 'and turned on The-
characteristics of the power ' unit 7should ' be fully. monitored,=
mensured, and recorded'at the unit control panel,Jbackup control
pane 1, and local: control ~ panels.

2.1.14. The valves and their control 1 circuits 1should'be checked;.
valves ' which have undergone repairs 1(inspections)1 for electrical
or mechanical problems should be tested ford 1eaks. . Unit-safety
valves.should he adjusted and tested as calledifor.by uniti
inspection and testing schedules.. Safety. valves.whichLhave 'Jeen
repaired"should be adj9stedson: a' stand prior to _ installation ~ orJ
tested inlplace'. :

,
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2.1.15. The equipment and syu t uma vf the spectol LAcility's
special water treatuent units should meet the folicwing
requaroments:

the sump water treatoont unit, the holding tank water treitm mt-

unit, t he steam generator purtje water trea ment unit, and the
boric acid ritgenerat ion unit (Treatment Unies 3, 4, S, and b)
ohould be prepared for operation to the extent which witi.uake it
possible to start up the reactoc. The filtern of these units
should be regenerated if necessary;

- at least half of the control tanks of the special water
treatment units should be emptied and prepared to take in fluid;

there should be a supply of appropriate reagents at the reagent/18 -

utorage facility of the special facility; sufficient to enable the
continuous operation of the unit at nominal power for one month.

2.1.16. The necessary supply of distillate (at least 500 cubic
meters) should be prepared for. the mahoup tanks of the primary
circuit. The distillate system pumps should be prepared for
operation. Distillate quality should conform to standards
(National Standard 95 962-82). |

2.1.17. The mixers for preparing a boric a'cid solution and the
system for delivering this solution to loads should be ready for
operation.

2.1.18. A supply of boron ~containing water (at least: 150 cubic
meters) should be prepared in every purified boric concentrate
tank. Witer quality should conform to standards '(National
S ta nda ru 95 962-82).

2.1.19. Free space (at least 500 cubic meters) should bo left .i n
,

the tanks for taking in the discharged waters of'the: primary'
L circuit.

2.1.20. The' process circuit system should be[in' operation.
Process circuit water should be delivered with ia nominal floQ to .
all the loads of the reactor. sect' ion. The level . of: dis tillate Lin
the respirator tank of the system should be nominal' as, indicated:
by a level gauge.- Water quality.should conform toLatandards..
Water temperature should be inithe nominal. range.

1

2.1'.21. The special gas treatment and gas blowoff < system should
be operating nominally.-

L' 2.1.~22. The primcry' circuit organizedLleak1 system should be'. ready-
'

for operation.-_ahe gas blowers of'the special| gas treatment
system should be used to establish'the nominal underpressuresin-
.the : organized- leak tank. The level - in- the . tank shou ld1be1 minima 11
for normaleoperation. '

11 j
4

_ .

'
'

'. 1' 'e &;,



i. .

|

,

|

2.1.23. The pressure compensation system ehould be ready tor I

operation. The electric heaters of the pressure compousator ;

should be serviceable. |

The bubbling tank should be filled witn water to the nominel,
level (1700 millimeters). The integrity of itu split membranos
should be checked. Water temperature should.1ie within the
established range (20 to GOC). Water quality chould conform to
standards (8.05-Pr-2298). The level maintenance and bubbling

-

tank blowoff systems should be ready for operation. The watver i

level in the pressure compensator should_ be 11600-11700 -j
millimeters.

2.1.24. The reactor section oil supply system should be-
serviceable. The emergency oil drain tank'and tank for draining *

oil from the cases should be emptied and prepared to take on
dirty oil.

'

.

The necessary supply of oil should be-prepared for'every oil
tank for the makeup units. Every. tank of tho 'ain circulationm
circuit's oil supply system should.be provided the required
supply of oil,

19/ oil quality should conform to standards- (State Standards
9972-74, State Standard 32-74,-or' Specifications 1084-80).

l 2.1.25..The makeup purge system sh'ould t>e ready'for operation.and
all (three) nakeup pumps should be ready.:

,

The makeup deaerator of the primary cirduit'should be filled
with boric water to the nominal-level and the boron concentration
should be equal to boron concentration-in the circuit.-

The boron control deaerator should be emptied.

2.1.26. The sample preparation system should be ready for !

operation. The primary' circuit water automatic radiation }
monitoring ' system should be turned on. -Samples should be taken i

by hand in' accordance with the established schedule.-
.

.. 1
2.1.27. Special water treatment unit 2'should be; ready for-
operation. The newly regenerated filters 1of,the unit should be

-

activated prior to war ming up the nuclear steam generator. 3

2.1.'28. The reactor and primary' circulation circuit should be
-

ready for, operation _and should meet the followipg| requirements:

' reactor fuel recharging. operations should be completed,J the-

-reactor core charge should be checked to4 s' eel f it. conforms;toi
'

the approved cartogram of the' fuel;'chargen onec should' see that
information un the neutron and physical. characteristics of-the
reactor'are available,,and this information'should' include,'in

' ' particular', .the results'of~ calculations of'the burnupfreact'ivityy i

margin, the ef ficiency off the. control? rods: of the control andt

12
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Safety system, and the levels of Static and dynauic Xe-135 and |
Sm-149 poisoning. |

- the reactor should be made suberitical by filling it with a l

solution of boric acid with a concentration determined for the
assumed duration of the run of the fuel charge (12 grams per
kilogram).

. . i
"- all the actuators of the control and sa f et y sys tem should be

linked to their control rods. A dynamometer should be used to
check the connection of the rod of a control actuator to thu
absorber element assembly, and one should check,to see that the
connection is firm by moving the rod of the holder.

|- all the low pressure piping, of the auxiliary systems of' the
~nuclear steam generator should be reliably disconnected by means

of their cutoff valves from the high. pressure piping, with the
= exception of the systems for emergency gas removal from the |

primary circuit, draining the loops, and removing air.from the f
separate circuits of the main circulation pump, the electric . I

actuators of valves in this; position should be|doenergized,.and
the manual backups should be removod. The unit shift: supervisor ;

is reeponsinle for checking the disconnection _ .The reliability 1

of disconnection shovid to checked every shif t by means of' the-
alarms on the unit control panel and the condition of the control
cabinets. The cabinets which contain the automatic systems and
knife switches for taking power from the power and. control.
switches after the systems and switches have been put in a
position which deenergizes the electric actuators should be

20/ locked and sealed. -

- The equipment of the nuclear steam generator should be
assembled and sealed, the reactor should be' assembled and sealed,
water with a temperature of 20 to 60 degrees and a quality which
meets standards (National Standard 95 962-82)L which has been -
inspected for doneration should be added1to'the primary

..
a

circulation circuit, and the. boron content of:the~added1 water i

should be no lower than that in the primary. circulation circuit.
'

and the pressure.of the_ primary circuit 1should be no lower;than 5-
kilograms'perisquare centimeter.

Adding water tcr ( filling) the primary. circulation circuit is
prohibitedLwhen the reactor is cool if the we.ter temperature
dif f ers by moreithan 300 from thel temperature of t the metal of: the
body of the reactor, the primaryLcirculation1 pip'ing,'the pr.imaryl
circulation pump, or the. steam generator t . t<

- the ~ bypass water _ treatment unit (treatment unitL1)lof the
primary circuit;should be ready 1for' operation; y

1

the L neutron flux of -the reactor'should bei monitored by means?of;-

the' neutron flux monitoring equipment'in:the source-' range.' Thel 'n

channelsLof the information system should be purged and fi11eds^

~with nitrogen with a nominal-pressure of|1~.0 to,1.5 kilogram

13 + "
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force per square centinater and the valves for Jelivering ma
removing nitrogen f rom the channels should be closeat

- the energy release snd temperature'moottoring channel.
ennaectors should 'e electrically connected to the (Trans: the
abbreviation used in t his case, VRK, is nat indicated in the list
of abbreviations givoi at the beginning of the docuinent or
defined in any available reference materials) equipment:

- the system for monitoring leaks in the joints of the equipment
ot the prima: y circuit. should be operational, and there should be
no prescure in the space between the gaskets of these joints:

the serviceability of the ~ electrical portion of the r'sactor's-

control system should be checked in.cccordance with operationa .|manuals and an entry should be made in the appropriate log '

indicating that the roactor is_ ready to be brought upfto power
and this entry should De. signed by. the head of the thermal
ettomatic control and monitoring department.

|

,

The unit shift. supervisor.is' responsible for meeting the.
requirements of this subsection. The results of check (s)performed on the instructions'of the unit shift supervisor:should -|be indicated in his operations" log. '

2.1.29. All the primary circulation pumps should be ready for
operation. '

Process circuit cooling water and sealing. water must be
delivered to the primary circulation pumps not used'in starting
up the unit. -

2.1.30. The priumry circuit rooms (according to the.epproved'
list)' shou 13 be inspected to see that no persons or combustible
and explosivt objects are in them. 'After the ond of the
inspection these rooms should be sealed.and closed. The
interlocks for opening (or closing) the main andf emergency
pressurized locks should be activated.

The results of tho inspection should~be entered'in'the
unit duty superviser's operations log and theLinspection should
be made by the. unit duty supervisor. j

-

2.1.31.- The systems' for monitoring the level ~ in' thel steam
.

;generator and - monitoring theJmoisture1 content of the steam 'line i

. in back ' of: the steam generatorE should: be activated. . The
operation of theLlevel gauges of Y>: steam generator' should be
-checked by comparing therreadingu offdifferent-level gauges.' If.
the readings:of level gauges of the same kind dif fer. by morei than

21/ 30 millimeters Lon one steam generator,: then the.KUP-1000. system
should'be.used to check:to'see that the;1evel measuring' system is
operatingtpreperly.-

14:
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Every steam generator whoa.ld be . iilled with water through
the oecondary circuit to a specific level ( 3 7 00 i..i l l i me t e r s ) .
Wat er qual ity should conform to standaros (8.05-Pr-2290). The
filling of the steam generatoru should be completed prior to the ,

*

start of leak tests of the primary circuit.

The system for tuonitoring leaka in the jointu of tne atuam
generators on the primary and secondary circuits uhould be r

operational, and there should be no preuuure in the space between
gaskets of these joints.

2.1.32. The operation and correctness of the settings of the i

safeties and interlocks of the systems and equipment of the u 4t i

should be checked ~in accordance with the settings diagram.

The safeties and interlocks must be ' fully tested by-
acting on the actuators and emergency backup activation devices
of the equipment with the backup activated prior to:every startup
if the unit and equipment have been down for 7 days or.more. If
actuation operations cannot be tested due to the condition of a ,

unit (actuator), the safety systam should be checked without
acting on the unit'(actuator).

Systematic testing of the safety and interlock systems
and the emergency backup activator.is-the responsibility of the
personnel on duty in the react.or section, turbine section,

| chemical section, thermal control and measurement sectier., and ;
. - the electrical section under the supervision of.the section Ahift:
! supervisor depending - oq_what equipment they are responsible' .|or' "

| and the results should be entered 4 in the unit shift-supervisur's (
-

D operations log. ;

l i

L 2.1.33. The safety systems of D the power: unit should be activated, a
| The. devices.for act?vating the safety systems and the devices = 5

included in the sai'.ty system (except
should be closed and scaled.

'

for:the. recording' devices)
.

l

2.1.34. The condit' ion of'other systems which do notfdir'ectly.
affeet the readiness of'the-unit for_startup and the operation.of-
the unit is determined by the need'to use.them'and operations
manuals.

.;:
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21/ 2.2. The Condition of the Saf et y Syst em Prior to Startup.

2.2.1. The emergency power supply system of the power unit should
be tested and meet the following requiroments:

,the 6 and 0.4 kilovolt sectlona for supplying -the loads of the
first and second categories of reliability and the direct. current
panel should be powered by the primary leads trom the auxiliary
power transformers

all the diesel generators should de ready for : operation and-

automatic.startup should be checked. It should take them no
22/ longer than 15 seconds to reach rated speed.

The automatic system.for, starting up:and gradually
connecting the load of a diesel generator should be ready, for
operation.

The oil and fuel service tanks of the diesel generators
should be filled to the nominal' level"(each should contain'10-

tons each). Each tank in the intermediate storage . facility- |
should be given a supply of fuelf in'accordance with VSNTP-80
[Trans: VSNTP-80 is evidently some sort of regulation not listed
in the abbreviations given at the -beginning of the document or-
any available references) su f f icierit to' ensure continuous I

_

~

operation of the' diesel generators for twoldays.

The quality of fuel and' oil'should meet manu f ac tu re r ' s
standards.

- the storage batteries and continuous power . supply unit, should
be operational.

L 2.2.2. The neutron flux monitoring Lequipment ?and electrical
equipment of the control andt safety system should be

L systematically inspected.
l

the reactor power regulation.and limitation device and/thei --

L automat.ic power regulation devicor
.

l- .the devices for control'11ng and monitoring the positionsJof.the
L control rodstof.the control and' safety system and the devices fort

L supplying . electrical: power 1to the : ays tem;

| -.the devices for generatingieme'rgency safety and' preventive
safety signals."

2.2.3.LThe active subsyst'em of'the reactoricore1 emergency coolingt
- system should:be tested and ready,for operation.

The boric acid solutionfemergencyfsupply tank should ben
filled with boron containing water: with a temperature of--20i to: 60;

C and a-level no.less than1 nominal ( 3100 m'mt :' 500 cubicime ters ) .-

15 -,
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Water quality should confocm to standarda (Nat ional
Standard 95 962-82).

Three of the four hydroaccumulator tankn of the paasive
subsystem of the reactor core emergency cooling syntem chould be
ready for operation and disconnected frou-the priuary c;rculation
circuit. The other tank should be ready for tests involving
pouring a boric. acid solution into the reactor.

2.2.4. The syntem for emergency addition of a high preusure boric
acid solution to the primary circulation circuit should De tested
und operatior.al. Each tank should contain the nominal supply of
a concentrated boric acid-solution (15 cubic meters) with a
temperature of 20 to 60C. Water. quality should conform to
standards.(National S ta nda rd 95 962-82).

2.2.5. The system for protecting the equipment of the primary-
and seconde y circuits from overpressuro should be operational.
The pulse safety device of the pressure compensator of the safety
valve of the reactor core emergency' cooling. system, the pulse
safety device of the steam generator, and .the fast acting
reducers for discharging steam into the atmosphere .and into the

,

turbine condensors should be serviceable.

2.2.6. The localizing (cutof f) . valves and their pneumatic and
electric actuators and control circuits should.be tested and in
operating position._ The-air supply system for .the ! pneumatic
actuators should be operational. All three high presuure-

coupressor units should be, serviceable.

The compressed air receivers should contain _ an operational
supply of air with<the nominal pressure and temperature,

s

!
?3/ 2.2.7. The sprinkler system should be test'ed and ready for j

operation. Each' reagent solut . tank of the systemLshould4'

-contain nogloss than the amouu oE boron containing water and
chemical reagent- st ipulated by - the design (6.' cubic meters ) .

The quality.of'the solution ~of the tanks and"in the-
,

operation- of the sprinklers system' chould; conform .to. standards !'(National Standard 95 962-82)'. 1
1

2.2.8. The system for. emergency del'ivery of feed water. tot the
steam generators.should be tested and operational.

~

Each. tank of the system should contain no| loss than"the
amount of desalinated = water stipulated by the design.- Water~

| quality;should conform.to standards (8.05-Pr-2298). Thenlevel'in! .
.each tanksshould.-be at,least 5500 millimeters. .

"'- .2.2.9. Thetfast' acting cutoff. valve 1should:be serviceable.

' ~

2.2.10. The water supply system for critical userss(groupLA). 1'

_should beLoperationaltan'd deliver-the nominal 1 flow toL thetusers.'

, ,
,
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The water revel in the group A water tank should be 4200
millimeters (volune of du cubic met.ers).

"

2.2.11. All three active channels of the emergency cooling cyctem
should be ready for operation and one channel should be in. .

operation for the purpose of handling residual energy releases.

2.2.12. The containment vesuel shou.ld be tested for leuts with
specific exces8 pressure characteristics (0.7 kilogram force per >

square centimeter) inside tho' vessel. The test-results should
,

conform to standards (" Standard Guidelines .for the Operation of *

the Accident Containment System of a Nuclear Power Plant.with
'

VVER-1000 Power Units) . . Leak tests should be conducted once
- every four years and after each abnormal leak in,the scaling .

,

circuit (cutting into the-backup tunnels, and so1forth). ,

Local tests.of the cutoff valves on the systems for
maintaining underpressure and the special' plumbing of the
containment vessel should'he conducted prior;to testing'the- ;
containment vessel for leaks.

The. sealing circuit should be tested,by evacuating it'by
means of the exhaust ventilation system prior to each startup.
af ter every shutdown- involving . repairs of. components of the
nealing circuit, but at least once.every year, a

2.2.13. The tilt of the reactor section should be' checked.on'a.
regular basis (at least once every-four years). I f the: tilt. is.
greater than 1:10,000,- the Chie f iDesigner : and General; . Designer
are' responsible for deciding? whether operation may Leontinue. .

24/ Duritig operation therei should1be regular inspections of the- '
,

L stress-strain state of the" containment 1vesself the.prestress
L system for the containment; vessel', an'd the i anchors, compound,

and reinforcing wire = for tlut purpose of determining their -

integrity and making sure'that there is no: corrosion audithe -

condition of the anticorrosion coatingsof the, sealing: lining.(ift ;,

| damage.is present'it shouldibe corrected).- If deviations . fron i

requirements'are found as a result'of theset inspectionsLthe-
General Designer . is L responsible.-_ for deciding ?whether opera tion
may continue. ' '

1
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25/ 3. STARTING UP'THE POWER UNIT

3.1. Switching the Unit to " Hot "

The power unit may be started up only if the provisions of
pointe 1.14 and 1.15 and chapter 2 are Coltowed.

3.1.5. Warming up the Nuclear Steam Generator
'

3.1.1.1. The purge-makeup system of the primary circuit is
activated. Makeup water is delivered to the seals of the primary
circulation pumps and to maintain the water, level in the pressure
compensator using the standard procedure.

3.1.1.2. Nitrogen should be delivered to the pressure compensator
prior to starting the warmup of the primary circulation pump.
The water. level in the pressure compensator should be at the
upper limit (11600-11700 millimeters).with the proper nitrogen
pressure for warmup (approximately 20 to 25' kilogram' force per
square centimeter) in the gas blanket of.the pressure compensator.- ;

Nitrogen quality should conform to standards (State Standard- )
9293-74, grade 1). '

3.1.3.3. Hydraulic leak tests of the primary. circulation circuit 1
and steam generator should be conducted in accordance with the
operations manual. Tests should be conducted' every time af leak I

occurs in the equipment. of the primary circulation . circuit.

The pressure indicated in the operations-manual.(250
kilogram force per square = centimeter) and a:special. procedure,

should be used to conduct hydraulic strength' tests of the primary
-circulation circuit at least once every four years.

3.1.1.4. The minimum temperature of the heat transfer agent of 1the primary circulation circuit 'in hydraulic ; st rength - and leak !tests should be'no lower than the' temperatures-indicated in the 1operations manual depending'on service time (see. Table 2 of the
Appendix).

In tho' process ,of raising pressure . in hydraulic tests est 1
any time'in.the operation period;theitemperature=of the heat {: transfer Agent should not exceed the upper limit'. indicated in the '

operations' manual (1200).
,

3.1.1.5.: The primary circulation' circuit should be warmed: up by -
running theLprimary circulation pump <and'the residualiheat
release ~of the. reactor core. Thel primary ' circulation' pump should '
be started. upj in accordance with' the requirements of point

"
'- 3 .1.1.12 '.

3.1.1.6. .The equipment of .the primary circulation pump should oe 4

checked for leaks withitho appropriate pressure 11evelsfabove-thel
;

reactor core.(35, 100, 160,;and:200'. kilogram | force per;squareie

centimeter)'.
,
4

7 Ll4, .

,

'_W,' " , A W' ,



,

I .
.

I !
- i

l

!

!t

|

If a leak is discovered at any stagetat the hydraulic |
tests, repairing thio leak requireu cooling the nuclear steam ,

;enerator to the temperature inJicated in the design and reducing .

L

L
pressure in the circuit to atmospheric pcesaure.

3.1.1.7 Pressure in the primaryLeirc'ulation circuit should be }
raised above the limit pressure of 35 kilogram torce per square. j

eent imter only -af ter the metal of the reactor vessel and
. equipment of the nuclear steam generation plant has been v; armed
up to the hydraulic testing temperature. The rate of '

change....lTrans: bot tom line nn ' pg' 25 of original illegible)-

?6/ 3.1.1.8. The joints in the steam generators of the secondary r

: circuit should be tes.ed for leaks after the hydraulic testa of ;

the primary circulation circuit. The tempnruturou of the metal '

of the components of the at im generator (at'least_70C) should_ . t

conform to.the operationu-manual, depending on operating time and- - *

pressure in the secondary circuit (88 kilogr'am force per square i

centimeter). Pressure in the primary. circuit-should not exceed'3
,

L
kilogram force per equare centimeter, ,

'

3.1.1.9. In hydraulic tes ts of the: primary circu'lation . circuit -

and' steam generators in the socondary circuit, pressure in the

|
primary circuit should. vary over a.rango.so that there istan

. always- an acceptable margin (_10C) between the temperature of the. t

heat transfer agent-and.the saturation point at the actuali
pressure in the primary- circulation circuit.

1 -

|. 3.1.1.10. At the _ hydraulic testing temperature there . should be o
| trial ~ activation of the mechanisms ot ' the 1 emergency reactor core :
I cooling system using a gradual . start; f rom"the: diesel generators 1

once.the. pressure in the' primary circuit reaches 160 kilograms
per square centimeter af ter - the hydraulic tests. .,

If this activation is unsuccessful, the' test.should"be-
repeated after malfunctions hat i been corrected.,

,

3.1.1.11. Each hydroaccumulator tank ' of' Jthe _ passive .subsys t emEof 4
~

the core emergency coo. ling system should:be: subject'ed ' to a' test
,

involving pouring;a: bor Ac acid solution intot the reactor on an- 1

alternating basis once every-four years:with a pressure of 30'to; J

| 35 kilogram force per square centimeter in the primary circuit.

3.1.1.12. Th'e primary _circulationLcircuit ~ should'be? activated and
.

operated in.the process' ofi warming up the prfinary circuit Jwith a-

pressure of_at least 201 kilogram Lforce perJ squarei centimeter-
,above the, reactor core and a water _ temperature inLthe:primaryL
' circulation' circuit no great!er.than ISOC. ,

In startup, cooling,e and < power operation of ' the nuclear-
: steamfgenerator, one :should makef sure that :airJ is reliablyL

. ,

4
removed .f rom the_ separate: circuit' of z ea'ch primary cleculation- L, ,

_ pump and' the circulation of; water'on : thisf circuit.
'

'
-
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When the pri. nary circulation pump to in operation preunure
in the in the priinary circuit should be no lower than-the
stipulated level for a given heat transfer agent temporgrure in
tue cold strands of the loops of the primary circulation circuit
(s.o the appendix " Graph of Minimum Pressure Above the Reactor
Core at Which the Primary . Circulation Punp May be Activated as a
Function of Teuperature in the Cold. Strands of the Loops of the
P ri mary Circulat ion Circuit") .

3.1.1.13. In warming up the. nuclear ateam generator the wa ter and
chemical conditions of the primary circuit should be adjusted
with the primary circulation pumps operating and with the water
temperature in the proper range. Nitrogen concentration should
be no higher than - 20 milligrams per kilogram.-

i3.1.1.14. The equipment of the nuclear st eam generator should be '

warmed up no faster than 20C per hour.

One may warm up the metal of the pressure compensator
at a faster rate after a steam blanket'has been generated in the

3pressure compensator but no faster than permitted byLthe i

operations manual (300 per hour).
j

27/ 3.1.1.15. One may reduce the water level in- the steam generator 'j
to the nominal level after the water temperecure in the steam' 1

generator has risen to a level in the establishbd range (100 to
120C) if there is boiling in the ' at'eam generator . -

3.1.1.16. Once the pressure above the reactor core 1 has reached a
stipulated level ( more than 65 kilogram force per- square
centimeter) the hydroaccumulator ' tanks of the core emergency
cooling system should be connected. to the circuit.

3.1.1.17. Prior to bringing the reactor up to. nominal. power-the
:temperature monitoring. system of the reactor should be checked, i

This check should follow the- instructions of the intrareactor
monitoring. system operations. manual.

3.1.1.18.1 .The pulse saf ety devices: ot the pressure compensator . J
should be tested in the process ofLwurming up the nuclear. steam
generation plant.

3.1.1.19. . I f ithe' pressure Sevel in each steam generator is at a -
'

stipulated level =(10 kilogram. force per-square centimeter), one
may.oleed steam Lf rom these steam generators to' hear the equipment
and- piping of the power unit, it. the nuclear . steam generation
plant is - warmed up at 'the proper rate and:if ' the ' steam generators
<are continuously replenished with ' feed wat er E( f rom- the auxilinry;
f eed pu mp ) . .

The difference between:the water temperaturesin<a steam
'

generator and'the temperature''of the feed water should be no
~

-

greater than.120C.

20
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The feed water piping should be heated, and stagnant
cold water should be removed through the drains or the air salves
of the feed piping.

3.1.2. Bringing the reactor to a eritical' level and the minir am
controlled power level.

3.1.2.1. The reactor of the power unit Jhould bu urought up - to
the minimum controlled power 1cvel from-n suberitical state after
the reactor fuel has been recharged and after.the reactor hun
been shut down for more than three days in the presence of a-
responsible representative of the Department of Nuclear Safety
and Reliability (duty physicist).

The senior reactor control engineer-is responsible for
calculating the content of boric acid in the water of the-primary
circulation circuit and the startup position of the control rods
of the control'and safety system and. enter the results~in the
operations log after they have been checked by representatives of
the Department of Nuclear Safety and Reliability.

3.1.2.2. The reactor.may be brought up to power from;a
suberitical state after it has'been shut down'for less.than three
days without a representative of the Department of Nuclecr Safety
and Reliability present and the calculation resulta'should be
checked by the reactor section shift ~ supervisor.

3.1.2.3.=The reactor may besbrought upt to a critical' level?tf the
following conditions are met:

the requirements of section 2 -and the' preceding points of this-

section are met

28/ the nitrogen blanket of the pressure compensator is repinced-

with a steam blankett

--The. water level in the' pressure compensator,is the' nominal
level for a given temperature and automatic maintenance- of this
levels

the steam passage of 'the ' natety valve 'of the preuuure-

compensator is'no higher than the stipulated <el'(250-kilograms'

per hour);
,

all the h' ydroaccumulator tanks of the emergency core . cooling
system have been connected ' to . the. reactor

theiwater temperature' in ' the primary circulation circuit is ' no - i

lower than 230C3:

- pressure above L the reactor core; is. no c lower than 70 ~ kilogram :
'

force peri squar e- centime ter s -
,

s

,
-
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1

the source range, intcruediu e r u nye , and power r .m g o neutt on j-

flux nietering ionization chambers are or in working position:

calculations have been made for the critical state of the 1-

reactor core in accordance with point 3.1.2.1r
'

the actuatars of the control and safety system control rods r$y-

be moved if pressure .'ibove the ritactor core lies in'the-range
indicated by t he control and ca fety system operat ions .aanual (50
to 160 kilogram force por square centimet er)

the boric acid content. in the water _ of- the _ primary circuit to-

no lower than a minimum level which will ensure a reactor
uuberiticality of at least 0.02 a f ter the control roda have been !

raised. |

3.1.2.4. Any t i me tuat a reactor is switched.from a saberitical i

state to power operation, the reactor auction shift supervisor
must be present at the unit control panel and supervise.the-

.

"

actions of the senior reactor control. engineer until a switch is
made to an automatic power maintenanco mode.

3.1.2.5. A reactor may be brought up'to critical and to the |
minimum controlled power level af ter written authorization .has !
been given by the unit shift supervisor'in the operations log of'
the senior reactor control engineer and the following procedure

i
should be tollowed:-

- all the control rods of the~ control =and saf ety system .should be
removed f rom the reactor core in' order of: ascending group j

numbers, with the exception of'the control _rodsEusod to ensure
'

negative heat transfer agent-temperature reactivity' coefficients.
The groups that are removed should be raised'in_ steps of.35
contimeters (by transmitting a contro1' signal .to the actuators 'of'
the rods for - 18 seconds) with an interval 'of .one minute between
steps with a stable controlled' neutron flu x leve] . 1

If in the: process of E raising;the control rods; any instrument #

of any; set.of the neutron- flux monitoring equipment -indicates
that it has taken less than 60 seconds fort neutron-power.to_risci
one should immediately s' top raising the group.and continue to
raise it=only after it. takes at least 00 seconde for neutron' )power to rise.:

-If there is a' violation of the. logical sequence of 4

transmission of motion to- tht ' control rod < groups, , bringing-the
reactor.to a critical leve1Eis' prohibited.

'

A. working. group ot-control.= rods 1should be-raised to the-.

| ' stipulated height of 140,'contimeters if.....[Transt bottom line;
29/.. of page'28 illegiblel LIf~the reacti~vityfcoefficient~is-positive i

at the beginning otrab fueli cycle the ; startup position of 'a
working group or, the group preceding, it shouldt be determin'ed sol ;

L as> to ensure ' the ' r'equired heat trans f er . temperature reactivity '

,

1,
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coefficient (-0.001t/C) anu ' he unit shonld be started up in
accordance with the " Supplement " to theno r.'es. -

- the reactor should be brought to the minimu:a controlled power
level by means of reducing the concentration of boric aciu in the
water of the primary circuit with a flow rate at no rore than 10
tons per hour in the startup pisriod. Samples uhould be taken at
lesst once every 30 minutes for determining and' monitoring the
boric acid content in addittort to continuous monitoring. After
the reactor.has been brought up to the t'' 4.mun cont rol led powe r
level the linkage of the controi rods should be chocked. .This
check should be made by lowering the control' rods 35 to 70
centimeters from the upper position.- Linkage,is determined by-
the change in reactivity or neutron flux.

'

*

3.1.2.6. It is prohibited to perfo'rm simultaneously any
combination,of operations involved.in' removing the= control rods
from the reactor core, lowering the content of boric ucid Jn the
water of the primary circuit, or changing' the-Water temperature
in the primary circuit so as to lower its density-in the startup ,

period.
*

.

3.1.2.7. During the time that tLe reactor ia brought to critical
,

and to the minimum controlled power level it should take at least '

60 seconds for reactor power to increase.

-3.1.2.8. The following operations are prohibited while bringing
the reactor to critical:-

- any repairs on equipment or- in control and safety system and
neutron flux monitoring equipment circuitar

- any operations which may lead ,to an unplanned change in
temperature in the primary circulation-circuit:

,

- activation or deactivation of a primary circulation. pump
(depending on the sign of the water temperature reactivity
coefficient);

- periodically. replenishethe steam generatort by the primary'

feeder in.the startup period and until power is sufficient for
the unit's auxiliaries- (10% of. nominal);

'

transfer. boric acid f rom the primary circuit wi th - a flow-

greater. than indicated by' the rules '(10 tons per| hour)' during the "

startup period
.

sharplyLreduce pressure 'in a steam generatorr $-

rapidly' raise a group of cont.rol rod e r' --

>

- activate the filters of special water-treatment' unit.No. 2
during startupr~ *

.,
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- perform any other operations which may lead to an unanticipated
change in tle reactivity of the reactor coro.

30/ 3.1.2.9. The eenior t eactor control engineer la obliged tu inform
the reactor ae: tion shift cuperviuor thtt the minimum cont rolled
power levol has been reached and make on ontry_in his. operations
log.

The position of the control rodn of Ja!I t he .jroupu Md
the boric acid content in the water of rhe pri, mary circuit u nd .
the busic characteristics of this circuit muut be recorded iuLthe

_

operations logs of the senior reactor control engineer and unit
shift supervisor.

3.1.3. Raising Reactor Power Above the Millimum Controlled Level

3.1.3.1. Raising reactor power above the minimum controlled level
is prohibited if the conditions and operations listed in this
section are not met and performed..

3.1.3.2. The serviceability of all automatic power controller
channels should be checked once reactor power is-in the unit's
auxiliary power range (10% of nominal). ~.The-check should be made
by moving the control rods up and down a specific distance.
(within a 35 centimeter zone) by means of the : individual control
system. The automatic power regulator should maintain a specific
power.

After the check is completed the control rods must be
returned to their initial positions and the automatic power'
regulator left in Aa automatic mode.

3.1.3.3. Reactor gewer should bs' raised to nominal automatically
in a way so that upon a. reduction in ' the boric acid. content in
the primary. circuit.the control rods of the working group are:
always in a position which will: optimize the energy. release
field and the ef fectiveness of the scram. system Land ensure
negative heat' transfer agent temperature reactivity; coefficients.
(The control region-140 to 300 centimetersLin' size, tor the
working. group should_be maintained'by adjustingJthe(baric. acid
concentration in the water of the1 primary circuit). .

. one may raise the power of the react'or by means of L remote
control' with'the= primary controllers of.the power unit operating
au to ma tically. The unit's automatic. controllers should be
' activated in accordance with .the operat forts :manuais L for -
individual systems and' equipment. Reactor: power"shodld be built
up in.accordance'with the. restrictions.listednin Table"11of=the
Appendix.

3.1.3.4. Once the reactor; has reached - the power L level indicatedi
by the operations' manual-(10% of nominal), theineutron flux'
monitoring equipment should. be; calibrated on the; basis -of c the ;

'
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results of calculations ot therul p w r pertomred on the im i3
of procesu characteristic reauingu.

3.1.3.5. The following requirementa abould be met in raising
reactor ppwer and in suosequent operatton of the unit

- one must monitor' the tightneSo of the -)oints of the nuclear
steam generation pinnt on the primury and aracondary circuitn - und
monitor process characteristics:

- one must use the radiation safety monitoring equipment la
continuously check the fuel element cans =for leaks on the buis
of spect fic total gamma activity and neutron. flux density:

31/ . the isotope composition of the media of the primary and
secondary circuits should beiperiodically checked by means of
radiochemical analysis of samples in accordance with special
rulest

' - one mast monitor discharges of radioactive gases intoithe
ventilation stack of the power unit, dischargou of radioacti

.

nucleides~with liquid wastes, and monitor the specific activity ,

of air in attended and unattended arcac of the reactor 8,:rction,
the levels of which should not exceed. established values and
standards.

3.1.3.6. Prior to starting up the turbine, the thermal power of
~

the reactor may be increased (to 40% of nominal).with discharge
of steam through the' fast. acting reducer for diacharging steam
into the turbine condensors.

~

3.1.3.7. The feed turbopump should 15e'' started up either by
.providing auxiliary power to the unit from startup-backup boiler

.

(common plant line) or at the maximum possible, reactor cpower-
which can be provided by, two ' auxiliary ' feed pump 'The load
' regulator is.used to, start up the ' feed turbopump.

3.1.3.8. The turboset ' may be connected to the' grid,lifs

- the steam generator is uupplied b'y thef feed ~ turbopumpt

- the electrical ' aubsystem of the ' turbine regulation system is . in
operation;

steam pressure in the primary circulis tion circui t - ls : equal .to -
'

nominal; -

- the total flow of - fresh. steam through the fast acting reducer
for discharging steam'into thc' turbine condenserb is aufficient-
for the turbine to take 'on th( .pecific loadt

3.1.3.9. Continuous purging f rom each steam generator'.with al flow.

.

# - as highias 7.5 . tons-per hour-and periodic purging,with'a standard
flow of ' 301 tons per hour through the steam generat.or's purge .

w
1:'
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water treatment. unit 1(special water,treuthont unft.No. 5). I

(~ . ( S. 05-Pr-2298) Lshould be provided ; t.o" (no irit.aln proper ; water 9
'

conditions in L ehe st eam ge'nerat,or.-
'

,
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-
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31/ 3.2. Starting up a Hot Power Unit ;

3.2.1. If repairs have.been- made on the systemo 6nd equipment of :

a power unit when it is shut down, after thu completion of the
repairs the ystems and equipment should % touted and brought
into the c' 'ition defined in section 2 on the uaalu of the <

|following characteristics:
:

the reactor is critical or is in 'au xi l iary power opera t ion; i-

'
- all the primary circulation pumps planned for startup, at least
two, are operational:

the pressure regulator of the primary circuitEtu. operational >-

and pressure above the reactor' core is-160 kilogram force per
square centimetort

32/ the water temperature in the primary circuit is equal to or-

~ greater than 260Cr

- the water level in the~ pressure compensator is equivalent'to
Its level for a given average temperature of the water of tlue -.

primary circuit;
,

e

- the primary circuit's purging and. makeup'systen is operational;

the bypass water treatment-unit of the primary circuit (special-
,

water treatment unit No. 1),has been turned ont i

the fast cutof f valves.of all the steam. generators areiopen,-

and the level in each steam generator is nominal, and steam is
bled for the auxiliaries of the' power unit.' If necessary1 excess- ;

steam should be dischargea into the turbine condensers by means ' |

| of.the fast acting reducers for~ dischargirig nteam into; the- '

| turbine condensers
'

| . . .

and the_ temperatureE the turbine plant is ready for operation,
.

.

;

of the metal of the body:of the turbine in thecarea ;ot the ateam '

inlets of the high. pressure cylinder is Jequal~ to or greater than
the level.which defines a hot turbine. The rotor of the. turbine :

L should be- rotated by means of' turning the shaf t. The: rotor ,

hydraulic. lift system should be operational. -The1 vacuum in the- js

turbine. condensers should be no worse than the startup lev'l
determined-by.the operations-manual.

'
e

-

g
!

L - feed' water- should be ' delivered -to the steam generator. by means
of the au xiliary ' f eed pump or feed turbopump. - Feed pumps which
are not''in operation should-be ready'for. operation;-

'

- auxiliary- supplies for. the power unit Lmay be provided by- steam'
,

- by. means -of delivering it by means of the- au xiliary ifast acting !

reducer'from the: common plant line (startup-backup. boiler or
;

other power units).

:27 *
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3 '. 2 . 2 . . In the ovent=that the unit is ahut'doWu Jue to the. .

operation of.the; scram system, the causes-of its operation:should
be determined and.' corrected:

3.2.3. During a short-term shutdown caused byqoperator errorsEor
the: operation of the safet los (scram syst'em), tone | = lu?not anowedc
to make any switchings, in :the t roceau and cloct ricola circuDs fi

,

which could ' lead to: a ' changeL ia th+r eondit .lon off thosef syntega; F

prior to shut Nowntexcept' for technically necenaary switchings. . .

-3.2.4. . If.-n reactor is suberitical it uhould<ue bevughtiup t6 o-

,

critical-level'and(t;he. minimal controlled-power; level.in.
occordance with subsection 3.1.2c .

'

3.2.5.One.sNould:conformtosubsection'.3/1.3.einraioingthec

power of the * unit: above the minimum control'1od level.-1
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33/ 4. POWER OPCRATION OF A PDh'CR Ud1T
|

4.1. Genera) Requirements for t'.ne' Ope ariou of a Power Unit ;
;

4.1.1. Power operation of the unit should involve the use of the :
unit's automatic process control system (including the control' ;

computer system, the reactor monitoring system,_ and the - au toma t ic
control system). *

Power .nay be maintained and changed by means at remote ~ !
control in accordance with the requirements of the operations .

manuals published by the designers of the nuclear. steam ;

generation plant and equipment of the unit.. j

*

4.1.2. During power operation 'of the reactori the . control rods of
the working group should'be in a. control zone which eliminateu .,

the-effect of positive temperature reactivity coefficients'and is {
adequate to ensure the effectivenous of the scram' system. *

,

When the control rods _of the working group are,movea to
the upper or lower boundary of a specific. control rangefone;must j
alter the boric acid' content in the water of the primary circuit i

in order to enable the return of the control rods of this_ group
,

to the control zone. !

The position of every. cont rol rod with respect to any
other control rod of this group should not- dif fer from that

,

j
indicated by the operations. manual ( 70 - mi l l i me te rs ) , i

4.1.3. Whenever a steam generator is -in. power operation: the
temperature of the feed water at the inlet of the generator
should be no less than 164C.

4.1.4. The safety system should be checked and tested'during tha
operation of the unit.

4. t.5. The steam generator may be operated foria limited period I

of time of no more 'than 72 ' hours -if' there is a leaksinijust one
of the gaskets, the first or-second, in -the - flange. joint of - tlur
'atch of the header of the primary circuit und then the hatch.

must be resealed. The. leak |line chould be open, and pressure-in
the space:between gaskets should be1oo: greater-than 20 kilogram =
force per square centimeter.

'

I f.' there is a leak in just ' tlie~ first gasket, pressure in
1 the. space between gaskets may be raised to the' working pressure

of the primary circuit. . - I f _there . is a .l eak; in - just . the second ~
gasket,,3 pressure in this' space may be_ raised to._the working
pressure of the secondaryfcircuit.

,

3,
. _ Operating the _ steam generator when? both gaskets of the
hatch' ofithe primary circuit are. leaking is: prohibited
(determinedL by the presence' of ' pressure. in the space between

29
'
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gaskets and an increase in i$ - act tvi* y of the steou genentur's
purge water).i

Pressure in the space between gaskets sh>uld be checked
|

on a monthly basis and the results of the check should be entered ,

in the senior reactor control engineer's log.
|

34/ 4.1.6. A steam generator may be operatswi until the next ucheilu kd
maintenance if only the inside gasket jn the flange joint at the ,

hatch of the secondary circuit is leaking if the following ;

requirements are met :
'

the valves on the line for moniteiring leaks .in the space-

between gaskets should be open and the-line should be' tight over
its entire lengths.

- pressure in the space between gaikets should be equivalent to
actual pressure in the secondary.ctreuit, and pressure in the
space between- gaskets should be che cked at least ance every shift
and the results'should be entered in the senior reactor control j

engineer's log.
' '

A steam generator may be operated with both- gaskets in
'

the flange joint of the hatches of the secondary circuit leaking
_

for a period of no more than 72 hours af ter a lenk~ has been
detected (the presence of pressure in the space between gaskets, '

.the ' presence of noisture in the moisture separator lines for
constant monitoring of-gas activity in the box of!the steam
generator)"as long.as one meets the requirements of. point 5.1.3.

A steam generator. may be operated for no. more than two -

days if the pH of the feed water'is too low. If'it proves-to be
impossible to bring the pH up to the: proper;1evel in twenty;four-- ,

I hours, the unit should be' shut down.
.

!
4.1.7. During power. operation of the unit allLwork on equipment. ,

and systems should be carried out in-accordance with the: !
| operations manuals of thefdesigners of the equipment. ' If. .

!
' .

malfunctioning safety channels are dis ~coveredJthe. channel should-
be repaired = and ; tlus malfunction corrected. -The channel should be

,

| . submitted 1 for . repairs in accordance) with point- 4 . 2 . 2 . 164, items 18- i
and 9.

4.1.8. During any kind of reactor operation the power / level,
~

reactor core' energy release coefficients, and primary | circuit.. :
L characteristics-should be maintained in accordance' with the'--

requirements of'the " Table of Permissible ~ Conditions" Land ' i,
~

L operations manuals.
,

b
..

'!

; 4 . l'. 9 '. . In 'the process ofloperating the Lnuclear steam generator;' ~

'

plant one:should record the number'of. loading' cycles ~of;the plant-
and its' components in. normal andt abnormal;operati'on and:the,'

, y
number'of' cycles of emergency: conditions,7which areflimited by' 3H ,

.the designL(see,the " List cs Conditions Incorporated- in thel i

,9, e
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Deuign of the Nuclear Steam Generator Plant" in.the nppsodix). |The cycles should.be recorded by/the Department of'Nuclour Safety .

and Reliability and tho information should; be provided ~ if
.

4

1
,

necessary to. interested parties accordingLto.the estabtt-shed
precedure, l

i
.

The operation. of a nucioar_ ' steam generation.-piant with 3
equipment whose;1ife hao- expired -(in. t erma of Lcycles)S n- st rictly ii -

prohibited. [
:

4.1.10. During power. operation of.a unitLoperators aru'requirod- y-

:1to:
'

' <

.i

inspect and servico.! equipmentJ. totthe extent. . . . lTrans i fb'ottom ]
line of. pago 34 in the original 11Tegiblel

.

f (
, f

35/ - make sure that estimates of the<; reactor's . thermal , and neutron u
-

,

- poi .r based on the ; readings of the ' instruments;(displays) o(the
neutron' flux -monitoring equipment andLintrarwactor monitoring o
system agree; J 'j, ,

s

in Lthe: event of ' a planned change in reactoripoweri cliango 'thN j-
. -

settings of the overpo,wer' sa f e t y: sys tem;:. j
. . . . . . .

:;
'

-

maintain operational supplies; of ?the? medi'a' andlmaterials:iwhichs .!..

onable.the operation of the unit /and_ mal;e.sureithe'yoare of;the! 1
requis ite qualit'y; and con formi.to 'aubsoctions > 2. lf andi2.2;1 j

~

4

em , 4

-twork'the' actuators ofL the Leontrol roday u'pi an(down'. everyTday.:- 1

The actuators should: be. workediupf and down .' individually- within Lat' ~

single 35 centimeter zone. ;1- ,-[' '

.. - ~:(,
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35/ 4.2. The Condition ot Power Unit Systmas and Equipmcat in Power !
Operation

4.2.1. The condition of power unit sa fet y systems

4.2.1.1. All channels of every nonoperating safety aystem of the
unit should be kept operational,_and in the proceso:-

the tast acting valves on the pipelines of the passive portion. ;
-

'

of the reactor core emergency cooling system should be open,
their electrical circuits should be wired, and the interlock to
close these valves upon a reduction in the level of the
hydroaccumulator tanks of the. core emergency cooling system
should'be operational :

- all three channels of the water supply system for-category |
A loads should be operational, and a nominal flow of water should
be maintained in 'each channelt i

! Ithe condition of the etaergency power uopply. sys tem of the power-

unit is determinei by the requirements of point 2.2.1. All _ the
storage batteries of the system should be trickle charged from ,

their rectifier devices.
'

<4.2.1'2. The neutron: flux monitoring equipment should bo' fully- |
operational, along with the' control rod group and.indi.vidual.
control system, the signal shapera for the nuclear steam
generator plant's scram syatem, the safety systeus' control

,

devices, and power regulating and limiting device- when~ the . unit
is operating-at more than 50% nominal. power.

4.2.1.3. The cont cols which operate, on the sa fety systems should
,

be operational. 3
_ !

4.2.1.4. The process safeties and. interlocks-should'be-
, operational,.and the' automatic control system,= control = computer &

system,. and reactor monitoring system should be in' operation. i

4.2.1.5. One channel of- the safety system. may bel taken- of f line . {
for repairs for no more than two.shiftsilf the other,two channels

| are activated while the channel is under' repair.
~

.4.2.1.6. Only one channel of L the power ' control and regulating' 4
system * may be taken of f line for repairs t if reactor: power is no' .

tnore than 50% of nominal. I

~36/- 4.2.11. 7. one pulse . safety device Jof . the : pressure compensator may. i

?4 be taken off;1ine for repairs, i f areactor Lpower.. is no more, .than ' 1
L 50% of nominal, for a period up to'a-scheduled 1reactorishutdown.

,
. . .. !|

4.2.1.8. One fast acting reducer fqr discharging:st'eam.intotthe: ;
nde seru or= two 'of the.'same' reducers, may be taken of f t i ~;ggggiggr'epepaprsI

,

1g, reactor power. s.no greater than~the levels- :!y

| indicated in) point :5.~1. 5. ? item 7.
~

~

-

|

s
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4.2.1.9. One steam cenerator pu.lse safety device may be taken off
line for repairs only if it is on a primary circulation circait
loop with an id te pr imary c i rcu la t ion pu mp ,

4.2.1.10. Taking any of the channals of the pasuive subsystem
of the core emergency cooling system for repairs is prohibitod.

4.2.1.11. The safety system, its individual componenta, and
its devices should be periodically inspected for the purpose of
determining if they are functioning properly and to see it they
meet the requirement s of " Rules for Testing and Checking the
Saf ety Systems of Nuclear Power Plants with VVER-1000 Reactors."

The schedule for testing safety system channels by
means of starting up the diesel generators should be datermined
on the basis of the actual ecndition of the equipment, but these
tests should be conducted at least once a month (one channel
every ten days) under the condition that repairs have not been
made inside the safety system's channels in the aforementioned
period. If any repair work related to the functional
serviceability of the safety system has een done and every time
the power unit is started up, the sa f e ty s ys t em mus t be checked.

The inspection should include:

1. A check of the electrical circuits and interlocks of
the scram system, the preventive safety system, and the core
emergency cooling system with respect to the signals used for a
gradual start.

2. When the mechanisms are activated by the diesel
generator one must check:

2.1. the condition of the mechanisms and valver, which
should take the positions indicated by the design;

2.3. the activation and operation of the inhitits used
to turn off the mechanisms and change the design condition of the
valvest

2.3. the serviceability of the alarm system;

2.4. one must make sure that the control computer
system knows and has recorded the fact that the sa fety system hat.
been activated;

3. When the safety system is started up from the diesel
generators, the head valves of th+ sprinkler pumps should be
closed. The valves should be inspected in accordance with the
aforementioned schedule and to the aforementioned extent after j
the appropriate safety system channels are tested.

]
1
1
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4. The serviceabil it y of the cutof f (epotainment)
valves should-be checked prior to starting up;the. unit.

5.'A check.of the cloaing of'the' cutoff velves.on the l
purge 'line of the primary circuit'...'...[Trans: ' bottom lineiof pg t

.

'36 of the original illegible 1; 1
_

,37/. - 4 -. 2.1.12 . Any, mal f unct iono;discove red . i n restoLotfthe sufuty
. system should:be1.imiaediately corrected'and afterwards the safety. j
system should be~ retested, q7

4. 2.1. l'3. The; sa f e ty sys tem should be t es ted utider t he . ove ra l.1 N

supervision of,thelunit.sh'ift supervisor and under t he . immediate - y
,

.

'

aupervisioniof the shift supervisor:of-.the,;departmentLresponsible m

for,the' maintenance of this-safoty; system (only,after
.

.,

'

authorization hasE been =rer,civedyf rom the 'powet 'p1' ant < shif t 1

-supervisor. [The test results|should beienteredJin:the, approved
operations records (inithe , logs Lot the shif tisupervisors Lof Lthe- !

; appropriate deparhnents "and in1the " Safety System Test (Log") . '

f<

, . .t

'4.2.2.;The conditio'n'of:systemsdor norma 11operatton- .|

I- 4.2.2.1. .The, badkup ~ spean :1ines L( th'e1au xiliary ~ steam 'linesjrom "

- the startup-backup boLler :to the cutof f .valveAnd from'the
! auxiliary fast' acr inn reducersto the moisture sophrator)|should-

always'beswarmed t, and : ready "f,orL operar lons -
-

j

4.2.2.2. .All the systems of'busesfofple'outdH iistribut' ion i
'

i
system.and autotransformers,ofitherback.up au) sy.htr ans f or mer:'

y
"set should be live. ;),

n
a, . .

!overhead powerJ1ineseshould: be live to , theMt'ent
necessary Lior outputting tpower1f rom LtheDplanttto thejpowei gr id,- ! ,!

,

p: . The' automa"ic ? sa f ety ' devices Tshould be operational.
,- i .,

The' electricallau xili AriesgofUthe eunit shoul'd be poweredc

. f rom the.. auxiliary trans formers' [ts g j
'

. .

y , ,. >, ,. ,.

4 - 4. 2. 2 ; 3. (Thes automatic-- process ' con trol? sys tem, should%e? us9d to .!
V' : control ths/ pose.r plant.' iThe automa' tic controitspstem,(contro1 E

'

computeris'ys temf[Trans ( hpr,e Ofollow Lthr eef abb' revia t ionsWinH helt

L an y: other;.Lavail able ? re f e r ence ] ,[? in1the11Lis tlof e abbrev ia t ionsior,:
.

;;aparenth_ eses ?which4 sre EnotJg iven~

and$thelreactoWmonitoring'$M *m
*

|1~r a "s ys t e m.7 <>

>W 4p
'

<; ; ,
~

<

.

,,

: 4. 2. 2. 4'.iThe Su toma t icJ powe ri reg u la tob opera tfing{~i n4co mb[nu t ioni
.3Twith% th' l electrical r oubsystem!of $the 5 turbine cregu1' ti'o'n ;s steme a

p2, ( ishould/bejused toimaintainiandschangelthe[poweDof;!, the | unit.1 JThe t ;j
.,

joperationbof the" automatic power'regulatorfandrelectricalq
'subsystim o'fDthe f turbinejregijldtion3 system 31sfhutomatically |

. j% i |
, ,

T 4'|' '

'S W " ''''

jd;N M coordinated.; >>y 7 w:
-

, ,y , oq1 e
4, t %c '-

,
.i

- , , ,, .. , t ,|n, ,.5.... ''?'-i,...r-
, 3 ;. ,i1 ;..,;3

Q;. ' EU n i ty po we r .L ma y beW ma i n t a l n ed fa nd j chang ed "by? me un e i o'f : 7,*>

:r e mo tWcon t rol5in i a cco rd ance fw)L'th [the j' J-iu lbemen'tsio f) th.si l
'

|, W > j
~

*
' ' ' ' 'i ' ,y' '

'' j h ] ' i
' ' ~ >; o t'! Q '|S ( , y! - ,

' '

'M. ;q ! . 's1 . ,, 3( @"' ' i
,
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~
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operat ions manuals.of ttw designer $ of the.nuclee c,t'em. l

generation 4 plant:and(the cyuipment of theipower;u' nit. |
'

4.2.2.5. At least two: prima ry circula tionipump,s mus t 12e employed 4

to; circulate water 'in the- primary circuit. Specia17 water
treatment'u.nlt.'1Lshould be.in operatton. ]'

_ The , purge-iaaheup Lsyu tem o r the - pr imary :ui rcui t shou ld ~ be
in operation,asiindicated by thendeaign.;:Under any op4ruting
; conditions ':if makeup stops 1the operators ohould immediately :s t@'

. ;

O th( purging , of; the pr imary circu it.n

-4.2.2.6. The: gas? content ein the; water Lof f.the primary circuit' l'

'

.

shouldLbe.no higherLthan)the permiasiblowfor current parameters j
as indicated in National | Standard 95.962-82 whenithe primary; i

circulationipumps'are:in.operatlon..
' '

Water and ch micabconditi|onsiinitho primary $1ccuit\W
shouldibe maintainedLin:accordance with establinhed' standards

'

.

,

-(Nationalistandard 95.962-82)'^
'

'
'

.

p y, ,

'

;4.2.2.7_. The holding' pond should'be constan.t,1y purged asi .
. .

|indicated by!the-design.' 'Theihydrogen'cpntent;in the?'gasLblanket'
of the holding? pond; shoul not exceede thei standard Llevel1(20 bya
vol u me )|.1

'

a,

4.2.2.8'. 'The. boric . acid contendin thNmakeup watieri should1be- J38/ :

n equivalent to itsscurrent con ten tJin tth e Lwa t er o f 3 the kp ri mhry : 4
? Jcircuit. < .

1:, y , , ..

4;.2. 219. The(boron f regulat ing; debera torashould (be a rcady for : )'

..mW' operation. h
'

''

M*

* 'n ' a
. _ . - .10. LThe . following should hef- operational' as Lindicatednin[the : i

,
_

design:-
]

'

1 m , .

,3,

S L1. : the qprocesshater , suppYy[f orf ca tegory J Bluse rs . > '

g
12 . the'processecircuittsystem.j a

,

1 ,

-

:3;.0the;sampleitaking system.3 Y V j- ,
.

, '-
,

- .% i%i - k (g; ,i , . . _ , , ,

i
. - (if ,L4 L 2. 2fil .j At!' least( two ; steam generators genuld 6ef'I.$n.operatlonl.a g,

% JFeedrwaterugualitygindicatorsjohoutd b6 maintained withiny Q
@ otandar'delimitk:by -means[of Cconstantlyy purging feadh steam ? q

'

gene ra torNwith ?a... flow with in da |.s.t'ipu la ted ; rangel ( the ipurge ; flow : 9
"

%
~ .

i
. isidetermined Fonithe?:b' asis:sof.Lehemical; analysis re.sults.)y andi 4, ,

4providingh100% purification 1ofithe>turbinencondensateby]means(of'x t

H rthe unit':desaliinator f(bOSfPr22298)..i'

,

f
'

._;,
.

.
_ ,

,; 3 J '| , ' m: .. .,
^

G
'

4'1.4 , . , ' , Steam generator 1purgei waterf should beidelivered t toi the; O

,
; .

'

3,

|4 7: ifiLi tersfof ? the' purge Ewaterftre'atmentiunitj(specialiwaterf f j ,

%$, a'treatmentlunit No.z S-)'. , '-One fs t rand ' of Sun'itLNok5 r shou ld1 be inin L
d 1 , ., W m.

aktheifl.Whi'letthe* backup?stiandishduldi6etreadyOfor"operaLibn. o Ot| ion 'k'

y W* ltersvof1 this pat rand 9shouldi behregeners ted ' ' ' ""
Q:

<,

$ no, Vi '" '

b| 'h hg i
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4.2.2.12. All the/ general exchange and special process
ventilation systems, air _ conditioner, and [Trans: here follown'an
abbrevia tion: not 'ind icated in.'theilist or any other,available
reference) . should be' opera tional .:

:

-

4.2.2.13. T' o turbogenerator shouldXbefin operation at a specific
power level. The high and low pres'sure regeneration, systems ,of4
the turbint plant shouldsbo' activated'.in~accordance with the-
requirements offcondition'. charts.

The nuclear. steam generation . plant - may = be. opernt ed for
~

prolonged periods with the ight pressurefheater shut of f under
the condition _ that1the temperature of thel ateam generator's -Efeed
water.is maintained no: lower thanLa. temperature.-(.164C)
appropriate for.the'pcwer of the|,turboplant..

|The operation. of the ofeed turbopump shouId be.

~ appropriate for the operationLofhthe?turbogenerator.

4.2.2.'14..'The, condition of| thecothery sys tems Latid JequipmentL for.
i normal power unit operation-la determinediby subsection;2.2Tand- '

the appropriate <e'uipment/de'signerLoperation~s manuals.q
.

r

4.2.2.15. All_the backup' equipment;of1the; power'unitXshould bei
kept' ready for operation', 'k'

,

-4.2.2.16..The.following|; systems an Mequipment(forinormala
operation _ may be taken of f' line1 forc r;epairs s 7'

'

p ,

-. . . . ~. .. .- - . . .u-

-a, - any of : the systemiof buses .of : theacutdooradistribution system;.

iftheconnectionsiareswitchedstoL's'stempoffbusesis'til'Yini.y.
'

' operation: ' i - w'

the -switch of(any. overhe'ad .'poweri line!ifftheJbypassscircuit
ureaker ; isisubstituted .for| tit;? ' ,

7c
~

' ~

J.ha.

. . .

- the switch....[Trans 91as t D 11ne 6 f; pagoL38]iin J or ig ina11 > 4'

~illeyible], J ' 1 6 'm ,

o

139/'4

' the . voltage' trans formera if < the'Jaa fety Land;- mea'sureinent ; circu;i;ts'i-

'

can be_poweredLby aCtransforme'r stilliinsoperationry
'

4 *,

,

c the "vo'ltage J cobpling J auto tr'ans'f_orme rJi f u n i t0p we r[is "reduchd i '.

M .toL70%1of nominalti ' ?
' '

~

.g ;

, -oneyswitch;ofianyprimary7orfback;upMeddlinany6LkiISvol.ti-highJ
*

,

p
' evoltage section . is hthis sectionJisfpow6tedDf roms a: badkupsort ' ''2

,

. pr imary | switch respectively'r ' ' . ' ' ', @ o' <$.'R-,s
M s. . ; n y n; Q.

. ,b 1:_ ,ondNtrans f 6rmertof t the[6/0.4; kilovolt $dec$ Sons incoiaS1na t'ibn5
,

/
With;the/circuitVbreakersGofithe/leadsbifipokerdisiprovidedito? .,

s. *
M % ,. the.eappropriate(s' ctionst f rom"':.hef backupitrana formers Cor; vi'a C the]e

]qbpi g> 'sec$1o'nQiscuit!breEkdrs;' ' fy ' ,N 'i DU'
-

.

y a", + Mw$ %'st* n
'

M~nM ..

1 ,

. <.

..' ,

f> y # #' M fj r1
'

~g a y< e- ; as, a 3 .. ._
,. , ,

4 ,
, ,
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.

.
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--one channel of a safety consluting ol' th rtze '( four ) i. dependant
channels of one set which generato cafety signals on the basis!of
the "2 out of 3" ("2 out of 4"),;pr incJ ple . Tn theJ proceos : prior
to taking_it _off line forErepairs thwseram Ayatum' chould be :
uwitched to a _ condition appropriate ~ior the nopera tiotrof J thisi R

safety'on the g,iven channelr_-

One_. of , the ' two not s - of -- t ho Jscrsm s'ystmi o f 9hp rpne tur AlilchL dl

generate sa fetyrsiQuals on t he bps isLolLJht,"2 out vi~3" j
'

principle' may bes taken of f 41'ine -for f a limited ' amount. oiEtiN (no; a

repairs 1should.be switched;toia'" test"" mode.1
' Imore'than 14= hours). ...l.nLthesprocesestheSaetjtakenxoff4line: Tor = '

'

:
,

,

y
.. - .. ~the channels of Tsafetites oh interlocks pfitheE r[imary| equipmentip;-

thei"onerout?of one""principlei f?the:designed on the=basisiof: i:

protected equipmentais,taken;offLline'!for rdpairsf ' 4'
i

,

- the elect r'ihal[ subsystem _ ofitliei turbineEregu.1.a t lon sysfem Li f - =

,

the tdrbi'neilufswitF i to theSh' draul{ci.regulatloti: systuli.: CAnyj hy,

change fin powerfis 'prunibited when. the.f hydraulicfreplat'i6n : f' _d
2 system; is .-infoperation.1 Ono 7 may | change Lpowe rg|a te p1 gnneddra tes: "j,

,

':when the -automa ticipower? r%ulatot%fastLact ing :3r' aucerf fora :)
Ldischtrging1 steam;intotthe turbihe? condensers D .nerator7
excitatton booster, and thelprimaryhcontrollerslof the booster- dy

n .

L f

are iri operat' ion r _ m ' '

y,: ,, g.,
,

a.
, ,

~

,

:- measurement' channels,wliich do notitak'e jpaf tlihygenorhtind .:

'sa fety and Linterlock signu1af when Jitris;ponsible' toimonitorXtihe
'

| >

L | condition-~of; thel equipmentioitherSdirectl L o'r!qinilirectlyjisthei 7 y
L casis of thetmonitoringEchannels?still{intoperationb '' 1 j

~

%' .. o, ' . . . n , M4

, ,

- :the: computer; hardwafe 'of Lthe ; react'o'rJ monitor,ings.sys tem Li f9ElieL . TL
' intrareactor' mon'itoringhequipmsnt{isistillioperational#andiN "~ ' (q

~

' L * irea.ctor powerfisino higher? thansthe fst.ipuistedElevel':.' le
'

'

,

o
. _ . g . , ,i M % d0

. <

. -4 when 'there 41s Lnof temperatureCmorittioring Latithsloutput fofjthe! ' 4

reactorDi core J the i reactorimayjbeToberat'ed 2 for Jholmore othan" th'e :,

; stipulated.periodSandhthen1reacto 6p"owerDmust! W reduceditoythe. ,/
' ' ' ~

,

minimumicontrolled, level . , '' R-
' g % g. L K

' 11 'L* ''s ,

c y
< r >,

, ,

>. m c L. ; rm. . m . r~ ,m s

The t'i;ae: that one --oet?of intr'areact,orimonitoraing' equ;ipmentyaay[be H Nyo r. ..

' * "itaken of filine Lforn repairspis / limited L(seel th'etroquirementst of ^ i
7- point 3.'3Loftthe: Appendii)f 3 't L t'

. 0
'

<

| n- us :,
't

_ _
:p'' 'n ,_M'

, [,
.

.

> i

g ( the .automati'cfpowerf regula tor if L. reactor ( power? La ino ib'ighbr,,

m,,,...
~ 90% of,nominalt: 'mJF 3thars : - :

"

+

,t W r. - .
3 3 3- + , , ,,

, 3
,

' W, _ . .s

"S ,then in f orma tilon L subsys temj o f |:the ? con t roe (compu ..terisystemnfor.Enoi 9

.

,

-4 r np Anore thaCldhour if thencondition. ofithe; power,:uniticarnb'eJ ~ R * ' 'i

s,i @reliab.lyimonitoredibyimeansj of theidisplaye L! 'of tlie intrire!Mtor), .

A a w '' monitoring : a
|squipment'.i . ystem iand Lneuttorin flu x;. munitoring cbottom Olinepf fpageI 39(inhoeicjihalTm'issing[ '

'

' Ig"
,

r[Tkans: '
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,
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a
40/c the_ computer subsystem of the control coinpu te r- sys tem. Aur act 1

-

of hardware may'beJtaken off line for repairs if the sets st111 !
'

in operation'are. capable.of keeping the control. computer system ]
.

f ully? f unctiona') ; l
:I

- one. makeup aggregate of the purge-makeup system of'the primary |,

. circuit ( H 'a defect is discovered);= Q
a
.|L

- one . pump and one heat ' exchanger of the procosu circuit' (if a-'
- ,

defect is. discovered); . H
3

'

f. onM channel of ' the hydrogenf combust ion | oys temband one _ gas; ;

blowers |>

1
- one channel' 'of the special1 gasi treatment f sysi.sm;

1|
a

- one' channst of thel holding poridt waterlcooling systemi; l
i

'

-i
- ene channe1 Leach :of ~ specialE wateritrea tmentqunitsiNo'.j 2,; No'.: 3,. :(4

tb 5,!andiNo.'=6;
'

,

-Jone' fan each o'f?the:ventilStion0 systems |f$r. maintaining.the,
'

i'

necessary _underpressurei'in the containment 1 vessel . cooling Dthei ;

- rooms ' of1the oil; systens q th_c ! primary circulstion(pumps,; coolihg . J
the rooms'of the' makeup" aggregate _s Ccooling thettunnels7inhthe' f
'bottomLand vessel 5f the!containmenttarea,Lcooling theiroomsCof M

t

. the reactor control 1'andysa fetpj aystem board;J and| the (;
-instrument cand control JandIsa f ety sys temipanel L rooms';) j,

>.

, . -!,, , _ ,

fan 'ach offtheiairs conditioning systems ; foritnu , homslof -- one e
. the unit control panel, '.backupi controlspanel, "a'nd : control? !
compu te r . sys tem. . > ' ' ;

,

, , ;7 j
. -

. . il
''4. 2. 2 '117?.| .I f itak ing = anyfsys t' ems ,Jdevices, jorf equipment fordnormal j.

Loperation;off.line for repaits-means"that?the| unit %i'lleoperate jo

'withouty-a backup; for? theliperl'odhof frepair;hthisi isi permittedL only1 7

rafteriwritteniauthorizationthasLbeentr'eceivedsfromLtheschief
'

q
~

Ogineer of, the p_lant.#
'

h,'.. ''
'

O
''.

k. j . 2.18f _Whenf tli'e un'ihjis i in power operationjonelshould checks tot j
v Osee that=: 1 ts isys tems , andlequ ipmen ti cant be ; opera t ed 3 f rom' . the 5 d

([;g , o , ; backup icont rolTpaneli on t a %.montlilyg bas is ;l 1,

,

'
_ , J

@? I4.2.2 119.- Thel pos's'ibilitstof contro11tng L powe.r unit? equipment _ J,m
| ifromfthe backup. control ^ panel (shoulds be; checked by/meansTofstrial j*4,1 IJactivation1(deactivation)fof the equipmentifrom..the backup panelf' .

h La f tersthis -equipment (hasj tieen t_et ted .f rom thelianiticontrol' panel; j* Jini accordance L with.Lapproved Ltest. schedules'' .' q jo '

...e +a - . . . , . . 1
1

i4'. 2. 2. 20. ; P rior pto je. Iormitig/ operations,; onfthe'. backup contr'or'' . -
"u ,

sn o ; panel | oneishouldt also1( if: enough2 timef islavailable)T check thei ~i
~

@ p 'i 'rviceabiliityiof(theLalahm :s'ystjm at%thefpowert supply fand
,

j
'

,

se,

D o f A th'e Cins t ru mentation-
.

K. sesviceabilitvimonitoring 7 eqQipmentyot atho backup con, Hinclu'd inq1the t neutron L flux'ad,!
W+

, 4

J,
c trol?paneI.:;a - L +, ,

& !c
' W Jg AQ j ;<p, , ,

, ,, ,

; ' > w a..

d }.$f,,*

lj '* '

.~..pg 'm ..[, ,"y ,a3w n- . . , , , . . ,, >- ,-
. ,

o .o gv ,,a
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' I
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j
c

All malfunctions should1be: correctsd imnsdiately ;af ter
they are discovered.-

'

L

. .
I-

4.2;2.21. One should check the operation:oria: neutron fl u x
monitoring ' equipment set by ' moving the ingkup;.cuat rol panel?.sE. set

'

r

Ljof tietectors only upon receiptiof: spbe ta l. ' author tza t ion': f ros i the
;

. chief engineerJof :the piant;- (deputy chief engineer).. g
I
y

4.2.2.22. The results ofethe: testa described in: '4.2.'2. 19-4.2.2.21. 1'
shou 1d:be.enteredTinLthe appropelato'logaLand-other standard- :|
records.

. j'

41/ 4.2.2.23. . It int' prohibitt.d "to s .
'

,- perform.the operation's?indicatedLin; 4~.2.'2.19-4.2.2.21? when the-
: unit is. not operating . stably; f)

H
- enter the- b'ackup? controlLpaneli room withoutL_ permissione f rom tho' N

'

unit shift supervisort i J'
'

]
'

. . .
. . . .

,

- control: power unitsequ1pment from'the backup;controllpane1'
during normalL operatforwith the exceptionpof- when the; backup ,

. panel is:teuted.
~ ,

s,,

!

4.2i2,24. If-conditions which'would 'normallytadtivate the core, )
T emergencyL cooling system shou Id1 arise '.andi the 'autiomatic 4

. mechanisms of' the . system f allito[ operate nithe soperatorfinust; d.* activate ^ them manually.; g
.
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4.3, The Basic'Characteriatieu of o Unit in! Operation j
'4.3.1 When the unit is-in power operation procese
' characteristics should-lie within the r9ngen stipulated by the ;u.
s.euign ano the'operattono manunts'of;tho designers of the |

_

~

quipment and the systems, and the -. table - of permiss ible - 1

conditions. ,

l- 4.3.2.; A mi xed ammonia-potaen ium?wa te r supply with borie acid i
>

should. be used : ins the primary circuit. .i
?

~ ?
- Primary circuit water quality should cotiform to

' established;standarde-(NationallStandard: 95.962-82).._ '

"

t

4.3.3. The content ofiboric acidLin?the primary circuit water. e

should' be determined on the basis 'of the: reactor's reactivity )

margin, jn

' '4.3.4 1A permissibib hydrogen' content-shouldjoe; ensured;by; '

maintaining , an equilibrial concentration-: of annaonia in-the-
primary circuit -whose quality meets? directiv'ebrequirements'(State , ,

S tanda rd - 6221-75,- grade A). j
4.3.5. The quality :of :the boric acid ;used should' conform to' a<

directive / requirements 1(State' Standard J9656-75, 'ichemica 11y
'

,o

|: pure," or StatetStandard 118704-78, grade A).
' ''

L q
, . _ _

. -A~

.

4.3'6. Intadding bhric' acid to;the| primary circuit.or when|the'
: chloride life : o f L the - filters hasf e xpired,$ a itemporaryf( no ' more 4' ;

.

'than 24 hours)T: increase -in the : chloride? content of Ethis ?waterHis :i M
!

permiss iblel ( up * to10.15 millig rams - per(k ilog ra m) . _ {
3 .

The total duration of' operation:with suchielevated chloriSe- i
L contents should|not exceed five. days'ove.rbthelcourse.of a year <-

' ' '

j(National Standard ; 95'.962-82 )~.
,

'
.

;

Under ' normal! operating ; conditionsLit sis prohibited to Ltake
-special= ; water : treatment ~ unit' No. -jl(outiof joperationiwhen theD j,
rpressure Ldif f erent'ial on the-sorbent ) trap (1s ?no higher (than'' 5 -

L iki~logram force 7per square ' centimeter,g andfif; this: pressure
, differential;is. higher, Tone mustitake?antappropriateLstrand of.' '

the unitroutLof operation'and shut off5the primary!circulati6n'T
.,a

'
'

1pump.2of thisEsttand.*
.

. -, - g

f

,,42/4 L4'.'3. 7.s. liyd r azine-hyd ra te r in ia ! quan t i t yio f :- 20 ' t o|: 30| nii l l ig r a ms i pe r , 4/[.
~ kilogram of s.olutionishould'be addedftonall'isolutfonsladdecoto?'

i, . . . = . . -t <r .! . .
.

. g

.

'
~ 'O

p .the pr imary(circuitiwithouto preli miriary -deaa ration' when? thej <

reactor is t inEoperatioriK(National rStandard195.962-82 )' ,d' ' ''

., ;

, ,. . = m. ,
, . . . .

I. i ' !..n . .3

y m L4. 3.8'.g The quaPityfoiJ the If eed[ water fat "the31nlet .~of ?awtean \ J
~

4

,M, 4 generatorjand (the-purge .wateroo f a the La team 7 generator ; and Lthe:~, >

/ quality )ofic turbine condensate . (downstream; of EtherunitL 'a 1p &' ~

,;M 6 'desalinator)? should c be. no'.lowernthan fatandardL levels R,
-

, g
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4.3.9.' Deter f oration of the qualtity 'of 'steaat gener6 tor feed watur
~ ~

end purge water and turbine condensate with1renpact to specific
ehtet roconductivity_ and - the content of oxygen, ol19, and heavy

'

_

petroleum products of as high , as 501, by co.npur inon with the
utandard levels'_ is :permidsible : for a certaM poriod .(thu first
.three days) after:a: turbogenerator has been col.nected to the grid,
in addition;n' limited increuud - in ; the cout'ent. oF;irou and copper
compounds fin' the . f eed - water Eis _ pe r .nies ible ( 8. 05-P r-2 298 ) ..

.

4'.3.'10. 'For a? limited period af ter a turbogenerator .hos been
connected to the grid (first two days),~the-contentiot? free

d
_

- h/ razine ; hydrate in the ofeed water of . the steam generator.'should '
be"no .ower than?O.5; mil 1.igrams per-kilogrum:(U.05-Pr-2290)'.-

.

4.3.11. The; total flow.: ratefot Leonkiriuousf and periodic purgeL'

a
: water'nhould be no-lower than(157tonsfper hour >for'a= limited
period ifirst'three days) after'the turbogenerator hasLbeen-

.

cor" "c t ed - Rthe t g r id . . ~In theJ proce'us L 'the flowJo f .~ pe riodic; purg e
,'

y e ior. this steam generato$ should4be :nolless"than that
indicated by ~ the> design (7;5? tons /per hour)L and periodic | purging ^
-should be.carrled out:for-atileast two; hours'per-day
' ( 8. 05-P r-2298 ) . .

- 4.3.12'.iPeriodic purging hf aTateam generator mayf beLearriednout-7
only on!an_ alternating ' basis sthatiin,:the total flow-of purge:
water . f rom a isteamLgeneratorfshould/be! at!1eas.tl as :high, as. the .

<

flowLof constantLpurging "for e threel steamigeneratcra -and: periodic ,

purging, for; one uteam igenerator]

4 . 3 .' 13 . : If the': chloride' content; in? tije purge waternisitoo high-
,

( 8. 05-Pr-2298 )(. per lod ici purg ing f ti'me e shouldi bei;no L longer than.
required for normal cooling L.of ? the? power run'it = (10' hours) .

,

-

-

' 4 . 3 .14 . The total specific activityoofi radionucleides iniprimary_
circuit water should; be LnoWigherithan ,10-1 L curies : por liter.;~

,

|413.15.: Thef specific- activ,ity;gfisteam; generator purge ' water
2,should be:nolhigher than?1110-oicurles"perf1iterTor-;3i7Ltimes 10 1

h bec'querels per liter.
_

.

,

~4. 3.16L.dhb ave rage ' da'liy i pOrmiss;ible (dischargeJ of g radioact'iv'e
gases. . . ..._[Trans.sv bottom Eline :of4 pg L42Tinhoriginalfmissing]5 '

'

\

O
43/"'

| should Econform to;approvedJstiandards.
4.3.17.SAnnualLdischarges offradionucleide's-into! bodies |of water:

i

~

i T4. 3 e 18. L Annualbd ischarges b of Lradionucleides t wi thel'1 quid ' was ces?"

M ' and the sp'ecific7ra'dioactivitiyfofi airlinrattended(and'" r 4

,,

usemiattended ircoms "and Ltnellevel(of: contamination ofithe Laur f ace's'. 1

L' 4* . in. them - sh'ould ?not. .exceedithe: levels /deterniinedibys" their controli
'

- ( work ing ) " levels 1 ' ' '-'
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.43/ 4.4. Turning Off One Pri Nrj Cireuh tion Pump out of Threez(Four)
'

I
' ' Ope rating Pumps.-

11
'

Connecting One. Primary Circulat ion Pump to Two. (Three). Operating
P u mps

f . .. E

q 4.4.1. Prior to turning of t Lone primary circulation pump, the
E power ;.of .the unit should be reduced to a level- no greater than; 1
| that appropria rn . for the ' puinpa :ot i l l: . in. opera t ion. '|

1

4 4.4.'2. Af ter ' turning of f ,a L pump,, the power ?sd f ety set t ings shou ld. j
;be changed to fl.t the: reactor '1s new s powe r. level . !J

f

4.4.3. It is permissible to cubof f- the. Tfeed water = and purge 4
water of.,the steam generator- of .aLloop with ~an Jidle: primary .(,

cieculation' pump'andLeut:offjitsisteam if. written authorization ;

is received from the chief engineer of the; plant unuer;theT ic
condition that the valve of~-theLfast: acting-reducer for . , i
dischargingssteam Linto the atmosphere is; switched to: remote' 4>

,"- con t rol'. : .
,

,

J"
4'.4.4. In connectingt one primary circula. tion. pump tortwo or three" ..

operating cpumps : '

.o

-

f

-- reactor power should-be1 reduced to an appropriate 2 level 1(20%1to- ,

|_ :30% respectively)ifrom.nominalr;
, .,

;; y
L ' the: condition of..the. other systemsi andFequipment : should; meet: I

~

J-

|? the requirements of: subsection:4.~2.
3,'

.
.

.
.. . . .

3'

L 4.4.5. After a pump has?been connectedband the: unit's||parametersi 1have'been.stabifizedi reactorupower':mayabe increasedito-allevel
..

appro'priate toitheLnew numbet of' opet;ating primary; circulation j^
2'

4

pumps,Jtaking' the - requirements,-of. point- 4. l'. liinto' a'ccount; 4and!'

: the ' settings. ofithe ~ saf eties 'of tthe. inuclear rateamigenerationf 3.

plant shouldcbe changed.toJ: fit the;new power level.? A

W 44/1 4',4.6. OneHmay1 start ( andTstop; primaryFci chlationi pumps byJmean's:.

g o f remote Econtrol when: the i control'lers: o f L th'e uniti are popera ting j~

'

,

' :intan' automatic' mode.' l,

y
W* !4. 5L.L Shutt ingyOffg(Connectincj)LtheEHigh ; Pressure Heater!

,

I ,

#

r
,

N

.~
L '

.

W( [, ? 14; 5;f.J PriorJ toashuttingtof fsa hicjhL pressure Seaterntlie automatic''
~

o
' '

: power regulatorJmust'benswitcheditoJa constantincutron) power '

'

%*
1ma in tenancef mode . = * Jc

,
<

A,,

m
,

s,

, ,41512.Jonet sEou'ldicut o'f f the steamLtom high pres'sure| heater .in . ?
h *

,

' c a| way? such , that; the rat,e of) change. Eo f e the te.mperature LofIthe - feed
. i

'

,. y,

* ' ' swater downstreamfof Lthei-heatera will! not c9xceed La; permissible.; o .

,,'|y levelq(55C(per" hour). 7- ,
,,

g w.s
,

- .<: - .. .. .. .

reactor =

, . , ,

'
6 .s :

. .i '
.

f4.5J3.SAf ter a high pressure heater hassbeen1 cut of fj
.

j., c a -

C Y power may be? increased' untill the, power ounitir~e' covers mitis finitial? , "ji'
&

jM 9 i | f electrical, <acad butinoihigher tlian : the authorize ( level-n,', y ' +

,

)] ) |Y'

. y '4 9| * -

.s.
* St'

:a ,
.

u. y, , ,;- y ,,
,

f'jf,f,f:
,

L43. j .f ,,%
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}
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4.5.4. In connecting a: high! pressure _ hoater one must, meet the a
requirements of point 4. 5'. 2. with the autowit.ic ' power - regula tor - j

operating in a constant neutron _ power maintenance' modo. j
, ,

. .iI

The rate _of change of. pressuro'la thu bodies of-high ,|
pret,sure heaters . when they dre coitnec t eil abould not ncoed 0. 6 1

~ kilogram force per square centimeter _ per minute). - 1.

.. , .. .
.. !

4. 5. 5.- Af ter steam and wa terihavoiboen allowed to ilow: t o a hie)h i

pressure heater and the parameters _of ; the nuclear steam = :|generation plant have. bee'n stabilized, the' power- of _ the . unit tac y , 1
~

if necessary.. raised to aspormissible-Love 1. ]
;

i

4.6. Ghutt ing'.' of f; u.! Feed Turbopump - )
+

,

'

.;

4.6.l. Wne'n shutting' of t ; an _op_ erat ing - feed turbopump, .the? power -i
of the unit should be reduced to:50%.oftnominal. 'After power has.
; stabilized - att this- level fiti may be- raised to' (power level 4 j-

determined.zfor each specific unitF.inithe> process of:startup and j
. ad j us t me nt .; ;

,

\

.4.6.2. When.a unit operatin at a pcwer.ofL350? megawatts is| shut | -

'down, one feed turbopump sh...ald(be. switched to"a recirculation j
'

mode af ter taking :it--of f automatic contro1~.
.

4.%,

.i

.
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45/ 5. DISRUPTIONS :OF - NORMAL OPERA CING CONDIT NHS . LEADING TO SIliPovM !

OF THE PRIMARY: EQUIPMENT OF THC UNIT OR A Rr.DOCTION IW ITS POWER .

~

t

i

15.1. Shutting Down the Reactor-or Reducing its Power. !

i

5.1.1. The; reac t or should be. l.mpediat e ly .shu t down by the ,
.

j-

operators by' pressing the switch.oC dny|of the scram'systemisetd j
on the unit, control panel cr.: backup contro1 panel 'iff 17

| 1) any. scram signal has. been generated and La saf ety ' au not. .

jh
|

|' opersted (the: uni't.should be switched:to " hot" unttili thej problem . ' j
.is corrected);- ;

,

A

k 2)n two channels of all othree;neutroni'ituximo'nitoring equipment [
' - sets 6are' not ' monitoring? neutronIpower ' ( the ; unit'should1be

'

*

switched to1 hot until the ~ problem is corrected);; . ,
,

3): two channelsrof f all three nou6ronDflux mo.nitorihg equipment.
seta are-not!monitoringLpowertbu11 dup ^ time,-(th'e unit should:be
switched to. hot until' the? problem is ; corrected),;;

~

- <

3

4 )y the monitors ' forL pressure <in the primary .and secondary -?
circuits,' water; temperature at1 theioutlet ofi the reae:n core, !

; the: water levelyinLthe pressure compensator,LtheCwater lovel in ,

the steam, generator 'of anyflooph.with' operating priinary c
' circulation' pumps, the pressure 'dif forentialratVany primary, >

-

ci r cu la t ion 1 pu mp - when . the ; un i t?.is " opera t ing Lwi thi t wo ope ra t i nig i
_

pr imaryL circulation | pumps, Land; tlje pressureld_l'f f brentiali utQhe .j
t reactor core are' fu'lly ;down ( thelreactor shouldJ bel switchedEto ' 4!

ithe. problem L s corrected );
~

Jcold until
+ , , .

. .
, , , V '

]5).fmalfunctions in the control" rod controlicircuits which keep
'its scram systemc f rom operating LareLdiscoveredi( the1 reactor

n should.be switched to hot''until the problom istcorrectsd)';; !-

m

a
6) a control circuit. malfunction causes a:groupEoficontro1Lrods. l3

''to move'uncontrollablyLup (thefreactor[shouldybc|switchedbtothot?
"'until the|problemLis corrected); |

|7) two orimoreicontrolLrods? drop; unexpectedly indthe,creactorJcore. j~

:( the reactor should' be- switched --to hotguntilothe problem <isc ' H'

%, Lcorrected);.
'''

'

7m >,

' l- .8)? a.ifirev on Lthei unit' control (panel,:.a > fire in the roomn;corLan: 1s

emergencyx hich poses.a; threat toithey int'egrityfof1the - primaryY 'w
6- e.quipmentl and). a threat; to :. nuclear 'sa f ety ;and plant 3 sa fety ( the

~

-

= reactor' chould be switched"to Leold . unt:ll the.causes undieffectsi.s 1
yM Ca r e : eli mA na ted )'; . ' i

'
~ ~ . . - - ;, ' . :9') both7 feed"turbopumpsjhave'gone..offLand cannotibenreactivatedi, !1# s

V'4' inia 9 timely manne'r,3 oriif1 theTlevelliinia.Esteam senerat ar- dropa- t'o
more ithanc 350 nmmbbelow nomina 1, Korfif L theimakeuptw.aters for a 3;

4| ' |steamigenefa'tS'rYisinot getting' tojtiand cannotibe ' res toredy the.9 .[

*

'F >

,

y ;;4 .,
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, i ,

t
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'freactor abould be switched to hot ~ until the probleu is j

corrected); 'l
)
'

10) there is aniabrupt (rudical).increune hi the radioactivity of-
the purge _ water of a steam generator (the reactor should be-

(
switched to cold until|the problem.is corrected); p

'

i

11) there is a : leak infthe primaryJor? secondary circuit which
causes one. of the characteris tics = of ' _the : at mosphere under3 t_he' <

con ta in me n t vessel to exceed the -following levelsi pressure (1.2 A~''
kil'ogram force per square centimeter,' absolute),

. _

''

<> temperature. . . . (Trans k bottom;1ine on page 45- in original
missing.)

:\
. 46/ 5.1.2. Powert should be; reducedf toithe thinimum controlled level by: i

the operators if

l_)ipreventive safety circuits are unserviceable, preventi'ng:the- ,j-

transmission of safety signals: andh the ' operation of prev _entive q

r safetiest(until theiproblem is1 corrected)~; }
2) one- control rod of the Lfif th, Jriinth,; or tenth group cannot be' k

~

g
# controlled and it'is more thanl100 centimetersJabove.the~ bottom: '

of the" reactor core or - two = or more contr ol rods /lesno than 100 l
centimeters 'above the bottom 4f ,the reactor core cannot be y
controlled (until problem corrected);j

. 4
-3 )1 mon'itoring of thelpasit ion more ' than Lonei cont rol? rod haa

,
,

N,'been - los t' (until theLmalfunct wn istcorrected);i
:|1

:4 )L one:contro1J rod less~- than : 100; centimeters 'aboveL the bottom Tof.
' '

the core cannot.- bei controlledj andLmonitoring of) the] position: of O
'

another control. rod has'been lostM(until^the malfunctionEis! j'
Jcorrected);.

' , ','
, i , ON(

x '5 ) malf unctionsLwhichi keep the operation: of Dthe ! control .and ' L' [
'

4 sa f ety system'Ls preventiv.e, sa fety .11:andiprevencive1sa fety - 2 care
' discovered;: m '

R
'

1
4 >

6 )f the"un'it desalinahorJhasishutKdown: land : cannot be :restoredi o ;a !i
'

t:

inormal operationQ withliflodhours (wheni chlorideDand -sodium 1,

* concentrati' ns in- steam"generatorfpurgef water are Lthreet times? do
higherLthan!permiss'ible'oriwithin' twenty}fourJhours?when'thsfpW - '- d,

levellis; tooflow2in dstea'm generatorffeed twater.; j ]+
.

,.. .
+ .m .

.
..,. ..

% e54173.oTbc reactornshould be?shutTdownLand the unit < itched : to- 1

'9;t . 1coldfith i.. I
'

i
'

i ~ ' '

M
4

o
-

. .
c p , .

-

,

L1hth'eps[iha ' teaki i,nd the Lpr imary'. c ircu ithi ths a gflow loffmors
'

_ t. #y ,,

(% :. thanC0i2ttora : per Ebouriand itheP location} oil the "leakDear.notf be7>> -

% foundlortthere61s ' aOleak :with"a; flowL of ' more?than32L tons perF iour- Jl s ,

jh6seflocationliDknovn;
' ' ~

s!" ,'d'
y 1

, -
, , ,

em 1
, ,

,

. . .x . n
I

. ,

O h;
'

} .
(> r
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U 2) total specific. activity lu;,the wetoc ci the arimary
circulation-circuit Lis greater than 1.10-l'euries per liter or~~ ''

t. -

L 3 . 7 - t i me s 109 ' cecquere is 'per ' liter ;,
'

.3 ) the specific activity of the' purgeJwater 'of, any steam !
'

m
L generator has increased to thoL upper 1imi t ;(1.104 curies per :i

) t i t er'''or - 2.'7 c times? 102 becquerels-~per 11ter),fhas contloued to- ,,

R. increase, and cannot betreduced without unattin'j'uown:the

'to correct deviati.ot uso periodic purging 02 the steam;generhtoc -.reactot (one ma y?.n .
,

ono f rom purge.'. water radioactivity 'standa rds ); a

4)~twoLindependent mdnitoring channels! indicate that'dischargsu i
~

of radioactive noble gasessinto'theiatmosphereLare too highfwhile' !o
the operatior. of thenventilation./ system and-gas-blower system.hau-

."
,.

I remained the | same L(500 curies per ;hourt);1
1;<
' 5) the gas and taerosol ac t i v it y: o f L. .the air. in fattended' rooms' has: 3

.

increased above permissible' levels:(10-6 curies.per liter,
,. ,

shuttinggdownJthelreactorr.
~

cannotibetreduced'wi.thout }1976LRadiation Safety.' Standards)MandEit
'

it

| '6 )I more . than Lone ccliannel of any sa fety .systenJ 'is malfunctioning,. .;

I there is aLteak:from-anyTemergency; boron, supply-tank =or from any. J
hydroaccumulator tank: ofithe| core emergency cooling ' system',Jor' if
it is si mpossible to f take a' sa fety systemlof f 'line ifor-repairs (
within Lthestipulated i time (dp) to? twosshif ts )|, .'or11.ff the

.

''

requirements | of i sectioni 2 2 Fwith1respectb to.;. . ... i[Truds :J bottom iu .

H line of page 46Lin originalfmissing) Jar'e L yiolated. j

47/ 7) more thanionelpulse" safety dev. ice"of"the pressure comp'ensator q'

is malfunctioning;
' '

<L J.
,

:a ... . ,..
.

.,; 8)! all' theipulse1saf etyJdevices cof( onossteart generatoreare q'
-

malfunctioning'r'+ 52
'' ' ' ''

U
- >

'

n3i
-

.

E 9 )'. more than, twoff as tbacting reducerst ;forldischarging! ste'an t 'i n ho , ij1

>

n .'the : turbine condensers Lorijmore f than;one.J f astia'cting : reducer c for - .3
' discharging 4 steaml into 7 he 'atmosphsrejaresmal f unc|ti'oning ;I jt

'; m ;, e qs, ,

10) ~ m1f unctionsfare/ discovered 11n : thei procee circuitLsystem 4
',

E which prevent norma 1Tcooljingiof | the11oads i, ,'

11) ' requirements (f$r thenoperationiofithecreactor"and[ steam'>,

{" ' ' " 'generatorfincany noop[of| the ; primary :cir'culation circuibwhen
~

7 3there1are Lleaks oin itheUgaskets Aintthe aflange;jointai of {the inain |
E

- reactor? joirith and ? theiprimaryfand secondaryLeircuitOhatches off j
the~ steam generator | areinot cmet';> J1,

, ,

,
. . . . .. . . . 2+ .J t

,

'a,
' ' -

. c. 4

i '12)" thelchloride? content infsteam/ generator purgej water has?gone,

n
4, ;abovell'. 5 mi'111 grams;nperik11ograint orphasisteadily Lexceeded) 0. 5,

,

<
'

' milligramslper ikilogram ; for.stendhouro k 4 Af tersthef, unit has' been.

,

"'',3 y
,shutidown 9theWcauses Hshou ld?belcOrrectedYandithe is team Jgeneratot M

'

E

~ should bes fl~ushed r with?desal'inated / water.3 A steam generatory
'

3 1,

m . shou 1A$otib'elal'lowedito(.Iopera tie Iwi th gareexcess'ivsichloride =P
. '$

= O_g: '| W 2 [.
}]W3 ,a__ .) _ , ' ,.'
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content in the purge water of up_ to 1.5 ug/hg for more_than 120|
hours per year;

13) not enough water is being provided to coolithe control and
sa fety system actuators (27700 cubic meters per hour) 'or t.hu .

j
concrete of the reactor shafe (18000 cubic-meters per hour):- t,

. :!
14) there is al fire at t he- backup < control , patie1;

A 15) the in forma t ion subsystem of , the control; computer goes -ilowa
and'cannot be.' reactivated within-Eive-hours.: The.Lunit it " be' i

3 operated with;no reduction in power for up, to one_ hour' if the j~

information subsystem fails,xbut iftit~is notLreatore" within an- 1
'

-

hour-unit power must be reduced to 701 of tiomina!' L I;
a

16)= more than one makeup pump set Lis t malf unctioning'. _ j
q

~ 5.1.4. The reactorlubould'belshut down (the unit switched?tb hot '

- unti'l.theLproblem isicorrected)yand'tho' boron' concentration.:
'should be.stabilla!edLif:

3
- . 1 i:1) - ma1 f unctions' which disrupti the proper sequence iof motion .for '!

: groups '-of ' cont rol rods 'and fl. eau L to : upward . movement of . certa ini .c
control rodsLapart from the!. entire group!or .toltheisimultaneous :

movement of ai more.' acceptable nu'mber | ( two groups)D at any J1evel 'in -o

|the.reactorJcore or..other-malfunctionsswhichfrequireishutdownlof 1
thes renetorgin ?accordance with"thef operationaxmanuar for;it.sc j

icontrolJand! safety (system are9 discovered; 4

d
2 )_ movementiisinotf automaticallyf transmi;tt'edI bet ween groupsi ofi i:

contro11rodsnin1the4 proper-sequence either"when?removingythem- j'

from.-thefcore orkloweringEthem intoithe core.' '

,. .. .

.

",
<

f5.1. 5. Reactor . power ; should be reducedLby" operators : to ? theulevels ;
indicatedfbelow'if:J " & it j, , ,

cl) _one controi rod of'Lany3 g roupnlocate'd11ess) thanfl00Hcent6 tera - j|
..#

>t

.f rom .the bottomDcif ethe reactorFcore ;cannot bEcon' troll'ed : ( 900 ofi -jN ' nominal);'
' ' '

w
,

1,,

:1a-
II 2 )d the, position of fone - control crod (6 t[ anyf g roup scannotibe>' d
( monitored ;(90% of ~'nomihal)T;' .g q

'
,

1 , .

g( ' ,3 ) .jth,eDautomatic | powere regulator x ha's gonelof f - or| ma'' f unct isn's ' ;
j

. . .- . II ..: ,t. . 1( :.
#

l iwhich? keep ?it^ f rom. . . . [Trans t? bottom!.line ofy pagef47 'i'nior ig inal- 14' 1

f 18/ . m'issing)..;are discovered;; F1 ''

pi 4
.

+ *

1 1
.

,
3

S * yf V 4)[the power dulatinkanddimibingidev'ikhsbejopeloffLorD i
-],

> 2,s ;s

& fmalf unctionsJaroldiscoveredlwliteli keepRitif rop f utictionincf ; , % ', aj$y '
,

l$4 Lnor mal:1yf(po |higherithan 50Fof 9iominal'),;i 'i<t ''
'

'.

<;w *m ;:. , m, o,, , . , , . . ..p 'i , i: j .5 de, .,5
,

, , ,f ; , , z'n ;.is #

V g s 7g , 5) Lone F l'sej safety device:ofjthejsteam generatoriof ,any,//1 oops ]i
_

. , ~

.
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6) one pulse safety device 1of theLpressure compensator l's j
mal f unctioning' ( 50% of nominal) ( for a - period of up to 24 hours d
and'then. unit must beiswitched to cold); '

'

d
7) one fast acting : reducer . for diuchargingf st,eam into ~ the turbine ' !
condensers -(90%)', two (50%), three 'or more (one' fast' acting ;e

s

reducer for dincharging steam into the ''atmosphera) (the power i

_

unit shouldIbe| switched'to~ cold);
. c

~8). all pressure differeatialduonitoru?on any operating primary ;

circulation pump.are| malfunctioning:(75%-of._ nominal whencfour R
pumps .are in operation or 50% .when. three pumpsEare operating);- '

9 ) A* operating - primary c;i rcula t lon; pu mp mal f unctions 1 which 1 :)'s

require shutting it;off are:discoveredt(sce the table of-
'

.

.

per missible . conditiofis ) ; '
3

, ,

. . s .. . u ..
. s .

'
u< .

=10) tneTbasic monitored:characteristicsuof?the'. unit have' exceeded:
.

''

fpermissible'_ deviations Lin normalL opera.tioni according gto the L table?
of: permissible' conditio,ns1(until permissille parameters are -

4
-

restored), ~ '' ' ~

!

'

o m
, 11' ) s reactor ! monitoring 'sys tem .md1 f unct'io'nsiare | discovered ; U

__

w _( monitoring ! temperature at? the? outlet |ofstheTreactori core or e d'

monitori6g energy"releaseLdistilbution)D(501 ofsnomina'11for upnto el

three)daya,(subsequently?theunit.muutiboswitched?to' hot;)/(see ]
-

-

,

'
~

' point J3' 3! of ! the? Appendix)F ,.;
-

, 3 8,

5.1. 6.. .In thel even t - that taunospher ib JchAract'd r,is t ics/ in[the irooms! l
'

.

( te mpera tu re kpres su re, ? de6si ty,frad ioact ivitybiaois ture ~ content ):'~
J!
df;- keepyvarying" and t ge t? close?. t6 a the:gma xi mumTpsrmiss ible Oleve ls;a

xindicatedLin the s.manu f ac tu r e rs '? "(,supp1!1e rs ' ) fspec i f ica t ions l and ?
~

.

: ope ra tJ onsi manuals UforF the i oquipmentAv'alven Wins t ru men t s , .: and
.

7

. other Hi tems ins talled Linith'e_:;roo'ms,c 'thCopeta tors Fmus tTh.ake - steps
? 1,t'o1 stabilize theso"variableicharactert'stics. J r '

:
'

2
'

~
- ' - w,. w,

. ; i t' ,. , 2.
u.

, ,1 , , . _ . . , 4 '

;J I f' jus tione ch'aracteristicis,houldireach? theflimi t, Ethe - ,;i*

L" , unit mus t( beiswitch'ed uto Lcold'c '
.

' ." N
'
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49/ 6. HANDLING ACCIDENTS AND DISRUPTIdNS rW ' NonMM, openT1ou
;

~6.1.- General Measures and Procedureu ;
; >

6 '.1.1'. In'the event that an emergency should-arise at=the power
. ,

unit', .the_ operators of'the unit: headed by.the power plant. shit i

supervisor are' obliged-to take all possible steps'to rectore nafe
operation.

Operators must monitor; andisupport _ the operation of the -
,

scram -( preventive sa f ety) . system,1sa fety systems, 'and sa fety:
. !

L
_

devices,.and the: operation of-the interlocks'' designed to controli j
.the hazardous a f tera f fects 'of nuclear- steam' generation plant
equipment; failures. !s

'6.l~.2. The plant shift supervis_orpt's obligated to informithe'
'

idirector of the; plant, the chiefLe_ngineer, and the' deputy chief
engineer of'any; emergency, situation..

.

1

6.1.3. Inf the| eventi of disruptions -in; nurmal operation,/the 4
operators;of?a unit-headed by;therplant shitt supervisor-are. -

'obligedLto:

1)1guicklyfandfcorrectly determine /thefroason's3for the disruption.
.of norma 1' operation on tthe basisL of ^ thej readingsL of displays, .

q' <_

instruments,3 and ' alarms,Eonf theLhas;is. of b recordingsnof' variations
.

~

of Echaracteristics onithe. contro11 computer t system's Apr1nters tand!
printouts, land :als' z on the ' basis |cof emessageOf rom operatoru Jato

;1

workJstations;c 4

s
2 )' make : sure - that the safetiesLand[intsrlhEks of the poweriunit's ji

systems _andLequipment| are uopera tingicorrectly. : In'the event'that j~,
certainisafeties-and inter.locksyf ai'll totoperate they -are q

.

obligated to switch to othern - either 'by6 remote 1 control or
'; manuallyri j!

s

^'
i.

< r

93 ) . use' intercomianddonlinef ediumu'ri'icitions ! tolannounce dis rupe.i'ons y
'

. 1?

Lin . normal operktion to tall op' rators?at thel 0nitcand'iinform' the 1
'

e
fchiefJengineer , gdeput / | chi.e f (engineerb 'ando. telephone opera tor on) iy

h.\g (the.. basis |:of au1istD. approved;byxthe plantsdirector' d
"

.

~

, , , , , , .. 1 . _ . . t
" ' ' ' 4 ) : set up. continuous / monitoringlof f the' radiation.~ situatiorv in- J the 1

s

%, $ , ' . . at'tendedtrooms .of(the ;powersplant: ~andf monitorin'g of' theVdischarge ' i''
< f

N; ,of radioactive?isot, opes?into3.theLenvironment. * '

,
-1.

,

:6.1.'4'.: 'Intie'rventioniini the i op'e ra t ion Jo fiau to ma t ic. Leon t roisi
ii % j' isa fstiesa and vint'erl'ocksmis(prohibit'ed,sexcept vin [ thel case of [j
y-

d mal:f unc t ions .'
~ '

*

1
, + -

sM. E 'N ,
>. , .- . t.

'' '

~ . ..

, ,r y 1,

%~ d|% g
.,N 1..6'.1. 5.fInitheiproceiis| o'f fhandling dis ruptions ; of . normal operation = Hke atf afpower;;un,itithejopefators;headeaf by?the jpower plant. shif t fj

,

>:supervisorfare obligedEton ,' ?. l'~
,

gg,1 '.
-,a.. ,y .

2

h f proventS anpuncontrbliabldiselin'. tlief reactor'sj power;;
,

$3,p
.

,
ic ng

.
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2)' provide' reliable, cooling for~the reactor corerb .{
..

3 ) avoid any uncalled-for .shutof f of operating; primary ?-

circulation pumps or feed, turbopumps (auxiliary feed punps); ,

4 )' :iiake sure that , the unit 's dene' %tcr- feeder -units ' ara ; operating' lr
*

reliably; ;,

a
'

50/- . . .t. .. . . .[TRANS: .PAGE.150 MISSIt4G! PROM: THB. ORIG It4M.) -

_

'

m 51/. ~b 1.13, In :thef cventis of Ta oreak in.. a' atieam line:'operat| ors' must .
arrange forJ the: delivery of boront to the primary circuit |: f romc thel i

j high pressure pumps and, boroth sprinkler- pumps.- g t

'

6.2. Accelerated L cooling:. of'. the nuclear, ateam generation | plant.
1

.6;.2.1.: The'. nuclear - steam generation ; plan t-' may :be subjected to ;i

accelerated cooling: at' a e rate. .of noj more :than, that .. indicated Lby.:, '
e

,

the . designf ( 60C per hour ): af ter/ an ;-omergency c shutdogn:of the-
'

3 _

| reactor:by'the scram: system or.7 operators pressingithe scram t
. switch Lin , the event' that J1eaks : f rom the primary circuit can be ;

~

tcompensated for, . including leaks of water from the primary'.
! circuit into tho uecondary circuit. (

'
:,

*-
, .. ., .

. e

, Accelerated cooling must; be carried 'outa w) th ' the. primary
-circulation ; pumps operating.

..

'
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52/ 7.. SHUTTING DOWN THE ROWER UNIT

p 7.1. The-power unit,should be shut"down uning the-electrica1
I portion of the . turbine regulation ayatem and - the automat ic 4

~

L cont rol system with- the automa_ tic power regulator operating i n' .i (
secondary circuit: pressure maintenance modo. -

1

'

'

7.2. Every purified boron concentrate tank shodld contain'a~ total }
irreducible. water'..Lupply of'150 cubic-met.ers:withca boric Acid 3

~ /- concentration of 40. grams per kilogram..
,

!
,

The conditionfof:Lthe' boron containing; solution tanks-should-!

conform to. design requirements;( f roe space of at leastf400 cubici i
'

!
L . me t e r s ) .' .

,

:

L 7.3..The power ofsthe unit:shouldibefreduced by.means:of changing' ,i

the turbogenerator power setting:on theLturbogeneratoriregu1'ation- :

elect rical subsystem panel .ir: - afway -such that :
,

- the rate of reductlonbof" reactor? power is no; greater than the
stipulated rate of~3%-of nominal per mi|nuteh

= th e water level in thej pressurel comp'ensa' tor ;in' kept! equal' tofj '

L corresponding reactor. power-levelsr:.. q

z . . . 1L .. , ..
s

|- . st eam prdssure in' the steam generatorL ~is witliin5 stipulated ;

| limits (60:to 643k11ogram;forcefper:oyuare cent 1 meter); j

g
. . --

' !

I? It is-' permitted to reduce the powerlof the untt by meansf of .
remote control of'the'turbinefsynchronizer to alter.its powerL

e * '

setting. . , , z

,s. . . , d
- 7.4. The containment 0 vessel .,may' be Lunsealed Jinithe 'proce'ss of _.a- E-j

, planned shutdown of Lthe power <; unit a f te'r pressure? n.ithe primary ?}i

circuit ha's beeng reducedy tof the prop r level -(no Jmore-- thane 5 E

J ; kilogram -forcei per ' square centimeter) . , 3sf

7. 5. The turbine ishould Lbel shut down: in accordance :with th 'I~

drequirementsLof(its operations manual.-
-- . . .

. ,-

i 7. 6.iIf the power 7 unit Lisi tolbeOkopt hot af ter' itilso shut dowry,

" 4

reactorJ power ;should/betreduced }p (the _ level L ofiau xiliary power.
.m]b or i minimumi cont ro1~1edlpowerf

'

4

h' ~ 7.7. ;Wh'enFa : reactor 41sishut downOfor adheduled maintenance f and
,

~

, fuel rechargingkthe(nuclear steam generation: plant Ashould be - j
t

switched'to: cold an'd1theJreactorjohouldibe made?subcritical by 73

mean'stof increasing 1theicontentiof. boric acidlin"the water of the '1
'

primary circuit.(tojaMle_velanoflowerJthan thattestablished forithe-
. given t reactorf f ue.lf charge 1(*12'jgrams per ;kilogre.n),

+.g
~ ',

,

7.8? Once:,the! react'orIsasfreached aEcertaincsubcritical-level,-l,

ig one /may leave %ofl$ssfthan tNo primary; circulation' pumps ~ino
-!'wg .

;Sp, , ,,
-
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operation, and afterwards.one must lower all the control-rodu a l l'-
tho way to the bottom of- the . reactor core. !

7.9. After the reactor has been ahut.down the pulse,uafety
devices of the steam generators should..be testest and'they should:
be tested: prior to coolingf ot L he nuclear ste 'mLgeneration:plantit

1~
53/- 7.10. It-is, prohibited to' start-co61ing the nuclearfst.eam

.

generation. plant;if the content of: boric acid in theluator of:the
primary circulation circuit ' is less than tha t" requir ed d oiencure
a subcritical level of, O. 05 wi thdhe control rods ;1owered . ( bor ic-
acid concentrationfinithe; primary circuit of at least 12 g ra ms ' 3

| per kilo-3 ram) . .

7.11. TheEnuclear steam generation?plhntishould; be fcooledi to' the ]
temperature" level: indicated:by.thetdesigC once'the= steam
generatorsf are : filled: with ' waterion the secondary circuit (tola
specific-leveJLof 3750;+13850?mm andithe pressurexcompensatordini
filled to aslovel of.11700 millimeters.,lonernhouldlfollowJthe .*

,

nuclear 1steamL generation plant's designer's'' manualiinifi'llingfthe' 'a
. "

steam; generators withLwater. j
:

7.12. In . cooling) the nuclear steam; generation! plant one should1t

also make'aure that the|iprimary circuit Jsteam generator | headers !
and reactor roofLare' cooled.-

'
'

:4

'
: :

The rate of cooling of'theJnuclear: . steam gene' rat ~ ion plantp b
should not exceed 130C; per hou r . , ' ~, * a,

:, 1i , m
.

For: every steam generat'or - bodyl and ; the bodyc ofTthe; pressure de
compensator the difference between the" .emperature of L the ' metal 3
and the lower part of thellsod'yfshould? >tlexceed-SOC.t ;

.

The-difference between then.temt ature of" theifeed; water
and the temperature of ?the wateriin a 4 team; generator,;uhou Id not'

' ,exceed'120C. 7,.,

L. .

'

'
-

,

i .When theJprimary circuit)isncooled[andyits' temperature.has
%; reached' 200C,c flow' through apecial water'! treatment (unitLNo.H1 'on'

each strandishould;beEreduced'to 201 tons?perihour).(inforderctoi l: ,

avo'id(theLentrainmentJof; corrosion products)Jand atEtheLaameLtime. j
p ?the flow of purge water -through| the prinsryfcircuitishould' be' 4

<

y{. . increased ' to the 1 maximum permissible: levelr(60 4 tons)per : hour):. 1
.O j

7!.13.JIfythe. pressure compensator doesinot haveJa_' nitrogen
,v ublanketh the> primary circulation 5 circui~t 'shouldibe/ cooled so ithat-._

j:c a
.

1
6 f ' , >' the|temperatureJof the: water inditiis always areatbr Than the

.

hm ; temperature of > the water in: theJsteam generators runder' the roof
[' 'J

Y"" _ ili.. ',iof/the' reactor.;
' ", j

'

, , s

, .
, ,

->

h [7I.14hThei emergendy ; cooling' pumps : should be[codnect'ed to Lthe' li *
* ~prLimaryJcircuit after pressurelid?the| primary MircuitThas been;

'
~

wf reduced toi20Lkilogram-force <perysquare1centimeterjandEthei
> > ? y cooiing | circuit (should be | warmed fup so' tthhtithe ?dif fdrence -"

4;jx n -,

,p. . .yt, . ,- , ,m
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i ioetween the temperature of the water- in the t rimary circuit and .
cooling. circuit is no greater =than 300,

a
l: lt is recommended Lthat the cooling L eircuit be connected to.

the pri nary circuit onceqits rate _ of cooling by the systemsL of
,

the secondary | circuit reaches-100 per hour, but one nay. connect I

the cooling circuitLonce the, cooling rate of the: W imary circuit:
reachu 3" 'per? hour,.

>
.

lOn the basis 7of'.? the operating . conditions. of the. primary
.

'

circulation pumps,~oncetthe pressure in'the primary. circuit' . 1
reaches 20 kilogramL orce per square. contimeter, nitrogenfunderf

pressure of :20 kilogram force per- aquare centimeter .shouldebe
connected toLthe pressure compensatorLfor}the; purpose ~of: 41
mai ntaining ; constantipressuru (in f the4 primary circuit. ]
7;16 7 n tho' process of ' cooling cthe pnuclearj steam generation ]1 '

plant, oneinusts. j,
,

, og
. . .

.
. 1 .. . . . . .x < s 'isi) disconnectt theT hydroaccumulator e tanks of' the . core emergency . '

,

cooling; system from.the. reactor?if' pressure.infthe primary :
circuit 41s no: greater.than(70 kil'ogram(force per: square' !3

'

centimeter;! ''
-

'

}
,

i,

'2 )i shut down primary circu'iation) pump 6 which ~ sre still- in ' ji
;operot'lon:once(thertemperaturetofDtherwater....(Trans Ebottom Y

,

line of page 53/missingpf, '

- '

3 > ,y

f
"

3) monitor th. concentration of ? dissolved!.g'asLin?th'e heat jJ54/J4

transferragent of theAprimary!circuittwhentainitrogeniblanketDis- d1

L used.u This concentrationdshould? be"no tyreater. than '20 hmilligrams d
H| per kilogram;

' ' ''

4
,

,
.

.. 4 ) switch the -delivery of(fepd wa ter; to . thel steam generators f' rom !"

the f feedttu rbopunips utoj the; auxil!1ary feed pump; once the - flow :of:L

n feed wa ter : has: decreasedi t'of300itons/per hour,
.

a ,"
w

,
\ >

_

i 7'17.rAfteria116theLprimary.. circulation pumpsihaveibeen' shut off, 'I,. .
'"

'furtherLcooling offthefreactorschouldLmeet[th'e s following j i
.

requirements : : 4 *
i ' j.,

, ' ,3

x 'o <

3:
. , . . , ,

.

q, ,
.

1)f th'elpressure compensator : should ' be cool'ed by deliveringfwa ter . A
/ ;.

,,

fy L i . rom . the, makeup sys tem: of ;'the primary ' circuit'; go

W .>LN (2 ) pressure 11'n ; the? hysiroaccum,ufatorf t' nks _of the core cemergency d
,

'
a ,

'e .coolinggsystem<should be 2 reduced:to 35fkilogram forceiper, square.
,

....i!centimetery, ji* ' oj'

u

Notilreducing the| pressureiin ' the' h
k' " I ' permiss)ble gi fi the ff ast |iact ingivalves ar' ydroaccumulatorf tankst is ? .

de 01osed,Jtheirt
,

.,

7 ,electricalycircuits"areidis' connected,?and theivalves:themselve'sX " jm

a areV1AckSd;
'

' ''

,

b
5 " '

, < >

;, @f, ;
"'f |

.

'' '
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3)'during the operation of the;omergency cooling'oystem pressure.c

in the primary circulation circuit should not . exceed permissible
levels.

7 . - 18 . In' the process' of cooling ' the nuclears steam' generat ion-
~

plant; the pressure dif forentia1 - on the makeup ' es of the
primary circuit should -be ; minimized by?mesns ot . ..

1) activating special wateritredtment unit No'.. lfforibypaan
puritication:of:the. heat trans f erJagent wi th the ivalves on :i ts

,

; . pipingL fully opent j,

~ 2 ) maximizing the output of the makeup-purge system of; the i

primary circuit while, maintaining: the necessary? level in theF
pressure compensator.-

. 1

!7.19. TBy: the_ time the temperatu re. of ythe water -in the primary: O
p ' circulation circuit reaches the ! Limits yindicated1by tho design l
C (cold power unit,'60oto ;700),Ltisfconditlon;:of2the, systems;and.

equipmentnof L the power: units shot idEmeet the1following.
Lrequirements:- J'

4

j,

1 ) L the- reactor : should o b'e ' plugged by?a'll the; control rods,: and$the' |
' boric acidL eoncentration in pr iuury. circuit.:: water should be ' no

.|lowerethanl the level indicated' .for ;the.i fuel |tchargefin < question .,

-( 12- g ramsL per kilogram)'; !
"

,t y .n

2 ) - the.isuberiticality of itlleureactor stiouldL be monitored Lby thef JI,

J sourcefrange-subsystem of?theTreactor?monitoringisystem; '
l'u<M u .

~

3 ) at' leasti two emergency power psupplys chhnnelsLofi the 0 second
reliabilityicategor .should be:re.adysfOrfoperation';'

' 4 ') 'a t least one emergency;. cooling channel Tshould (bel inEoperat ion g
-

and at.least one-channel;should be:roadynforioperation;- j> . ,'
-, . . . 1 .

y
_ ..-

,

I15 ) . the' process Lwater Laupply Lchannels? for-.:' riticaliusers (group'A)" jc
. corresponding to the serviceablejemergency.;coolingIchannels- jEshould. be' L inc ope ration;; '

" ' '

7 y,

.p
,

,

J4

V
6') ethe condition of' the: val've'sJ shoul'dNet - the.' requirements Lof, I2*

'' '

. the Loperations& manuals t forf thei aystems nand Jequipment Lot 0 the9'9werg.~* . unit.. ''

'T " ' '
'

" '

.

,

L55/5 712'0; LThei water 51eveliinLtiie Esteam. generators may beireduced. . riw'

.n ,nominaliafter!the?primaryLandhsecondary?circuitsihave B enJcooled:"

to;60fto170C. ' ~

' '

L" '
? s

.. . ,
4

h i' , @ ; 7.21. : The Lqual-itycof Cwater1 intthe prima, ryyeircuit! must be "|
s.

. 3 .; .

.

r

;;m imaintained0ing the? processjoficcoling1theinuclearfsteam genera tion |
i

'

,

T, J plantn by :addingf the::nec.essary;;reagentsf 6n the 11ntake osides Jof the; JGMy . makeup (pumps. , i
'
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7.22. The primary circulation circuit may be_u.usAaled for.
s

rocharging the reactor'Jfhc11af ter the;.following co6ditions have |

.bcen-met:
'

'!

1) the circuits from the'actuatora of-the control and safety
system, .the neutron measuroment-channels,'and the devices-for i

colapensating the cold junctions of the temperature raonitors have
%en disconnected;> and the removableipart s of - thelnaula tion

i ta: and' air ducts forocoolina the actuators of: the L coittrol. and
fety system and the- electrical wiririg arid air' unit of the--

- reactor'have been removed;

2)-water temper,ture in?the primary circulationicircuit'does not-

exceed 70C and pressure in;the primary; circuit 1has been reduced^

to atmospheric preusure;
i a

L3 ) water in:theyprimaryLcirculation=circultEhas been draine'd"to.a.
level, lower than the main joint of f the reactor; (200~ to 300 -mm 4

below, 2400 to 2500 mm au ideterminod by the : level gauge of the " A.-

pressure compensator;
.'i t ,

4) the boric acid content l'n s the wa te r'. o f : the primary; circuit isi )
noglower than.the level-stipulated for a:9 vensreactorffuel .ji

chargen 1

5-)! the water in ' the pr imary circuit ' has bien :changedi three'; times
.

and the water. level in1the: primary. circuit hastbeen;agitatede _j

three times 1for?the purpose ot removing inert' radioactive. gases 1
fromEthe primary circulation circuiti through j the c air;; uni ts. j

a
l7.23. When unsealing . the1 primary circulatibn circuit ,for: the.- 1

purpose.ofsmaking repairs on'the" equipment *ofithe/ primary
._

>j
'

circuit : in, addition (toL meeting the ' t equirement' yof h 7.22: one must 's i

.also circulate ~ primary ~ circuit. water-in theEfollowi'ng|way f" cold"
strand.of the loop.of.thelprimaryccirculation' circuit - emergency
cooling. pump - q" hot" strandLof ithe- loop. of |the priinary ,
circulation circuit,:1andEwater Mahould beidrained3 rom. the primary - -1

Leirculaticin Jcircuit to'a" level no lower #thantthe9 axis of>the( '

_i
'" cold'? inletsjof the reactor. 3>

, .

h

'7.24.JIt? is prohibited ito unseal? theinuclearb st'eaubgeneration j
plant!withoutf.first; removing rad 3sactiv_etgases'fronathe: primary- i

~

i

L circulation pump several otimes or !when Ethe gas 9 reat ment . vstem-.
0or' holding' pond; ventilation systemsiare ma1funetloning.

a 21-)
' ' '
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g/ 8. RECHARGING Tile REACTOR l'UEL

8.1. Prior to beginning the recharging-propesc, the to l lowirig . j

conditions must be me t :

1) the requirements of point 7.19 and point 7.22 have been met; |
2) all the documents used in the recharging process have_been '

prepared; .
.

3
1) the materials handling equipment out side the containment ,

!s9ssel and inside the containment vessel has been adjusted;and
checked outt !

I4) the sample-taking subsystem, equipment, and control panels: for
detecting fuel element can leaks outside the containment-_ vessel ,

o '. id the piping and panels for detecting fuel element can . leaks
inside the containment vessel should be certified.using the *

defective assembly leak detection-system and preparedofor
operation;
5) steps have|been taken to prevent disti'llate from accidentally
getting into the primary circulation circuit and charging pond. ~

r

(holding pond);
6) the reactor has been disassembled immediately prior to '

recharging, ,

Prior to removing the top module of 'the reactor, the t

connecting rods of the control rod' actuators.should be ,

disconnected f rom the control rods. The shielding - tube assembly
should not be removed-unless this step has been - taken.

The unit shift supervisor is personally responsible for
making sure that the control. rods and' connecting rods have been

,

disconnected and that the connecting rods are in- the transportf =!
nosition and must make an entry. indicating this in his operations i

! 109: )

7) tne radiation situation in the. rooms of the: reactor:section
must be continuously monitored;-
8) the system for filling (emptying)~the recharging'pondemust be. :!

prepared and certified for operation:
9) at least two recharging- pond cooling channels should' be ready.
for operation, while one may,be under repair;-
10) reliable 'communicationse should be estab1fshed between the
unit control panel-operatorsLand operator of the charging ~
machine, the operator of the fuel element.can' leak detection j
system, and_the dosimetry services j

1

8.2. In disassembling the. reactor for rechargingLand in-
assembling it af ter recharging, the water levelc in the primary
circulation circuit should not fall lower thane 400 millimeters
'below the main joint marker - Any further drop should be-
prevented.

8.3. Recharging the reactor fuel is prohibitdd ifs :
,

1) the requirements of point 8.1 have not'been met

57
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57/ 2) all new fuel elements have not undergone acceptance tests: iu
accordance with supply requirements:
3) less than 72 hours has elapseJ aince the reactor wu shot down. .

Water temperature at the - outle t of the reactor core is higher
*

than 70C;
4) the subcriticality of the reactor has not been monitored by
means of reactor monitoring equipment on at least two channeln, '

one of which is equipped with tround alarms;
5) the boric acid content in the water'of the primary circuit is
less than the required level for o given reactor fuel _ charge (12
grams per kilogram);
6) steps have not been taken to abstract heat from the reactor
core by circulating heat transfer agent through the-cooling ;

circuit;
_

_ .

.

7) the water level in the recharging pond and_ reactor. shaft is
less than 15.5 meters, boriccacid~ concentration _does not meet the
requirements for fuel recharging (at least 12 grams per kilogram).: 3

Water quality should meet theLrequirements of National Standard:
95.962-82;
8) operations involved in the. addition and. removal of heat
transfer agent f rom the reactor's cooling system have' not been
completed, with the exception of-treatment operations;-

8.4. All operations involved in preparing the reactor for
recharging and recharging itself should be conducted in
accordance with the requirements ot reactor fuel recharging.
guidelines;

8.5. In the recharging process the content-of boric acid in the;,

watec of ''e primary circuit and, recharging pond (holding pond)
I should be Tintained at a level no. lower than ,1:2 grams per

kilogram and should be checked twice; per shif t; *

8.6. The valves for~ draining water from-the shielding tube

| assembly inspection sha f t 'and reactor internal : equipment'-
inspection shaft should'be closed and locked;

8.7. The temperature and water level 11u~the reactor and
compartments of the holding pond (recharging pond) should-be
monitored during the recharging process.-

|- Working = with a TV camera is nott re' commended if the
temperature of the heat transfer. agent is-higherEthan'60C. *

If=the temperature rises;above .70C, recharging opetations- .

should be halted.
,

f
8.8. The condition of the ventilation systems-for:the ropms.of'

'

-the primary _ circuits should' meet the requirements of appropriate
operations manuals.

'

8.9. During the recharging process- steps 'shouldEbe f taken to -
prevent extraneous objects f rom:getting into the~ reactor;

,

58 t
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58/- 8.10. During the recharging; procesa : the ' radiation - situation asi
the level of . the reactor roomiin the area o f , t he.1 recha rging pond ' |
should be continuously monitored;: q

S.11. One-ti me and. expe r i mentcili recharg.inij Lopera t lono not
governed by appropriate guidelined should be : conducted on the 't
basis of special programs coordinated and: approved:accordinijlto j
the eutablished procedure. :- !

' '

8 .12 '. Assembly..of-the reactor is pe r mi t t e'd ' a f te r : docu men t s; which -

indicate that all recharging ~ operations have been completedfundi i

that the reactor equipmentiand its-components'an:1-systems"havo; '

been inspected have;been written up according~.to:the established
iprocedure; '

8.13. Af ter reactor fuel .has-. been . charged,- car'.ograms_ ofi:tlie' fuel-

charge in' the reactor and: a ' cartogram .ofi the '.ocation of 'used'
,

fuel in the racks of the holding.| pond-'shoula be.drawnLup.
according to the establtuhedJproce. dure.: ij

'

8.14. In transporting the shaft of: the recharger to:-theGpondland'
f rom the reactor ; internal equipment |-pond personneljmay not Tremain- '

in the steam generator: and primary circulation pump = boxes.-

1
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59/ 9. SPECIAL TMSTS

9.1. Physical _and thermohydraulic Lests on a power unit mu s t --be
conducted on the basis of programs 1 coordinated uccording to-the'
ostablished procedura and approved by the chief e;.gincer of the--

'

plant.

9.2. The programs uliould indicate ant icipated changes in
reactivity and outline safety measuren and damage. control
procedures.

9.3. The chief ongineer or a person appointed by'him are
responsible for the general direction of test programs.

The unit shift supervisor is responsible < for the immediate
supervision of testing with:the technical assistance.of the staff'
and developer of the program.

When experimenting with major variations -in reactivit'y, tiie
test tean should include a supervising | physicist.

_'

9.4. Deviations f rom the _ requirements of these rules shouldfbe
indicated in the program and always: include' proof of safety and-
the program itself must be coordinated with the-scientific.
director, the chief designer, and inspectorates.

.

1

'
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60/ APPENDIX

STANDARD: INDICATORS- :

WHICH CHARACTERIZE =THE-SAFE OPERATION .

OF A~ POWER UNIT CONSISTING OF :
A STANDARD NUCLEAR. STEAM' GENERATION L PLANT. (V-320)

:

'
i

'I
i

^
!
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1 >
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61/ 1. GENElG% PRINCIPLES

1,1. Standard indicators which characterize'the nafe operation of-
a power unit may be revised on t1:e t>ssis ~ o ti opard t lor.a1 '.i

experience and technological ad vaisce u . .,

i

h
1
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62/ 2. LIMITS OF SAFE OPCRATlON OF T}f 8.REACTORi f

.|2.1, Limits of Safe Operation of the Rehetor Core y.

2.1.1. In all kinds of noriaal operation the thermal power.of the-
reactor should not exceed 102% of nominal (a llowing for dyria mic
arror). Power determination error _ shouldJnot. exceed 2%. ,

The nominal thermal capacity of-the reactor 1u-3000
,

megawatte. (
2.1.2. The thermal power. of the. reactor,. the average heating offa!
heat transfer agent in the reactor, heating in the~ fuel assembly,
the temperature at the: outlet ~of the, fuel assembly, temperature
at the inlet of the, reactor, reactor core energy release

~

unevenness coefficients, and pressure in the primary--and'
secondary circuits should._not. exceed the limi.ts indicated in the-

7
table of permissible nuclear steam' generation plantL operating; ;

conditions in stable operation on four',-three, or two loops.:
-

,

2.2. Permissible Rates of Change of Reactor. Power

The rates of change of reacto'r power c should not exceed; the i

values given in Table 1. i,

Table 1

Planned increase After prolonged Load 4 buildup ~
(decrease) operation-for ,

more than 12, ''

days at a. reduced
power level

100% 100% 100%-
G radual

L 10creasetby1 ,

| 1% per min ' O.08% | pe r min 10t Jriomina l- !

I

| 80% holding for 90%~ 50%..

(once every
.

;3| hours)

| 3 hours- ,

!-

1%.per min 0.17% per min Gradual
,

increase by;- 1-

!20% nominal,
-

| -(oncejevery
|; 23 hours) o

~
45%- -50%-

-

3%<per min
1

.

0% 0%

a

.
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63/ 3. LIMITS AND CONDITIONS FOR THC SAPS OPERATION ~OF-
SAFETY-CRITICAL SYSTEMS

3.1. Primary Circulation' Circuit
t

3.1.1 Operating components:

a) primary circulation pumps-

- at least two primary circulation pumps should be in operation ~
when bringing the reactor to the minimum controlled power level; l

t

- turning on two or more primary circulation pumps at- the sa me

time is prohibited;
'

,

b) the reactor main joint

the power unit -should be switched to cold when pressure uppears- '

-

in the main joint leak monitoting system. The. chief engineer.of-
the plant is responsible for determining the' time' of the switch,

.

c)' pressure compensator

- prior to bringing the reactor to th'e minimum controlled 'l'evel a
steam blanket f ree of nitrogen impurities should= be generated in-
the pressure compensator'andothe level-in the compensator should
be no less than 4500 millimeters'andfpressure'should be at least
70 kilogram force _per square'contimeter;

- when the nuclear steam generation plant . is _ operating at t nominali
power (3000 megawatts, thermal), the. level in the-compensator-
should be 8770 millimeters;

d). the pulse safety devices of.the pressure _compensa't'or

- all three devices should!be| serviceable prior to bringing the
~

reactor to the minimum control 11ed level;-

din a shut-down reactor when the-primary circuit is. sealed an'd'-

.the top assembly is1' mounted on the-vessel, at least;one_ pulse
sa f ety device should bei serviceable - (except' when hydraulic . tests: i

of the primary circuit are. underway);

- whenz one pulse'.saf ety, . device Lis unservicable :the power 'of = theE
'

*

nuclear steam generation plant -should' be' reduced; to 50% of c ,

nominal; ,

i

- when two or: more pulse' safety _-devicesTare unserviceableJ(or one
I device'for 24 hours), the unit' must be switched to cold;

e ). prior to bringing the reactor , to -the Lminimum controlled' level ~,
L sll ins t ru ments , alarms, controllers,, and sa fetiesl and interlocks-

of the equipment of theiprimary circulation circuit must be fullyE
,

serviceable.

'
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3.1.2. Pressure in the primary circulation circuit

Pressure in the circuit should not exceed - the following
limits: 160 kgf/cm2 in power operation,-100 kgf/cm2 under- ,

transient conditions, 280 kg f /cm2. in hydraulic leak tests of the
primary circuit, and 250 kgf/cm2 in hydraulic ^ strength tests of
the primary circuit. .

t

64/ 3.1.3. Warming and . cooling of the primary: circulat ion circu it i

a) the rate of change of the temperature of thu' heat transfer |

agent should not exceed 100 per hour-in heating or 15C por' hour !

in cooling (in the process:the temperature of the heat-transfer;
agent in the " hot" strands of the. loops is critical); ,

b) in heating and cooling the - pr imary circuit the, teiaperat!ure Lof L
the heat transfer agent in.'the pressure. compensator should.be1
20 to 70C higher than that in the " hot" strands of the
circulation loops;

c) the primary circuit may;be coole'd when the baric ac'id
.concentratioa in the heat. transfer 1agant.of.the primary circuit _ '

is at least 12 grams per: kilogram- (a= reductic.nL in. the'av'erage- '

temperature of the heat transfer agent;balov 260C should bo
~

considered the beginning .of' cooling); .,

d) when the primary circuit is heated and cooled theJdifference ,.

in the temperatures of the " hot"-and"" cold"" strands of the-loops,
~

should not exceed-55C;.
.

e)- the rate of change of pressure in the primary circuit should
not exceed 10-kgf/cm2 per minuteiduring1 heating.and cooling;. .

f) in theTheating and cooling of:the; primary circuit 7 there!should #

be at least a 15C margin between:the actual ~ temperature 1and'the,
boiling point of-the heat transfer agentL a t the ; outle t ' of ' the -
fuel assembly;;

,

2.g ) pressure in . the : primary -circui' .may b'e raisedEto 351kgf/cm 'c
when the' temperature of.the out 3 of the. reactor? vessel 11s"at

| least 15C.
.

!

Raising the pressure inythe primary, circuit toL.more: than 35
kgf/cm2 is prohibitedsiffthe. temperature;of:the'heatitransfer1 '

agent of the primary' circuit t and dead-end' areas :is ;1ess : than 85C :
at the initial period.of. operation,:and;cubsequentlylas' indicated.
by Table ~ -2. The temperature of---the..outside (surface') of thel

.

.

y pressure compensator,should be greater.than 800. ,

1

l

1~.
|
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Table 2-
P

Time since the 1 4 a 12 lb 2d 24 2d 30
beginning of ,

ooeration, yrs
'Yesperature, VC* 85 86 97 103 lod L12 LLS tl8~~I 2 0 -

*1 rom the point ot vEw ot' Fhe-
pressure compensator's brittle strensth

i

3 .14 . The activity of the heat transfer agent of the primary
circuits

a) the limit or volume activity of the_ heat transfer agent ofEth'e ;

primary circuit during. power . operation of the i;uclear steam-
generation plant-is determined on the basis of an overall volune:
radionucleide activity of no more-than.0.1-curies per'literJ(3.7 -

times 109 becquerels per liter)r
.

66/ b) once the overall volume _ activity of the heat transfer agent in
terms of iodine'131-135 radionucleides reaches u level of: 1.5 . '

,

8times 10-2 curies per liter (5.5 times 10 becquerels per. liter),
the power unit should be switched to cold:and the fuel _ element
cans of all=the tuel assemblies.should be testedEfor Icaks.

*

Note: the actis ity in question ao defined ai the mean' arithmet le
'

value of three or more samples taken over. tl'e courue of several
~

hours,

3.1.5. Primary circuit heat transfer agent qiality standards - .y

| If primary circuit heat transfer agent fquality standards
(National-Standard 95.962-82).. are violated it the course 1of power
operation of the reactor,. operators must take steps to restore +

acceptable concentrations.. If.such steps prove to be
ineffective, then if total chloridexand fluoride ' concentrations

,

i are higher than 0.1 mg/kg then a f ter 24 . hours, the power ' unit
| nould be switched ' to cold '(af ter 48 hours _'if there are

violations with respect to other indicators). |

The unit should be operated! for -no more -than five days LaJ
| year with the aforementioned violations.
1

R '3.2. The Reactor Control andDSafety System:
|

,
i

|_ a) prior - to bringing thel reactor ' to .the minimum controlled power +

L level the following itemstshould be fully'serviceables +

|
- the group and individual control system'for the control rods;

the control rod position monitoring syste n;-

e66
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- the reactor's scram system'(including the reactor- power
regulation and limitation device);

the automatic reactor power regulator;-

the neutron flux monitoring equipment;-
,

,

the power supply for the control and-safety system's electr.". cal-

equipment;

b) during power operation deviations from the conditlono
indicated in item a required to make it possible to: repair i.
def ective channel of the scrum system or neutron! flux monitoring

~ ?equipment are permissible._ in' the. process sn emergencyfaignal on
any of the other~ two channels _ still-- in operat ion should ; lead to
the operi. tion of an appropriate safety;

c) if t'te automatic power regulator has1become > unserviceable,
reacto'. power should be reduced-toL101 of' nominal;,

3.2.0 Scram signal transmission time. JControlorod reset time.

a) the time between the appearance;of a scram signal and: the
movement of.a control rod should not exceed 0.3 seconds;(with the
exception of time-delay safeties); q

66/ b) when the characteristics of the primary- circuit Lare nor*nal
-

(pressure, heat transfar agent temperature,' flow through the-
reactor), it should tehe each control rod noE more? than 4 seconus
to descend to the bottom-of the-reactor: core;'if thisjis_notLthe
case, the actuators of the control rods'should;be, inspected;;

i

! 3.2.3. The serviceability of control rods and position-
indicators:

a) if there are malfunctions 1in controlLrod controlscircuitry
which could lead to disruption of the_ designed sequence.of-

L movement of the control rod: groups, reattorJpower.should be

h reduced to the minimum controlled level until the malfunctions
i are corrected;

L b) if it proves impossible to- monitor the position- of one control-
rod the thermal power of the.nuclearLateamLgeneration plant;must'

be reduced to 90% of permissible -.

L c) in the event that one' control rod-gets. stuck et a height of~
' less than:100 centimeters'from the bottom"of'the reactor core,

the thermal power --of theEnuclear steam generatio n plant'should be
reduced.to 90% of permissible.

j

L In the event that one . control rod gets stuck a'. a height
of more than '100 centimeters t or - two or more get stuck at a' level-
less than 100 centimeters from the bottom of-the reactor core,

!

'
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reactor power must be reduced to tb minimuu controlled level-|
unt il rne malfunctions are correcten: ;

t

Note: Sticking is defined as a situation where a control' rod will i

not move down on command f rom the control switch or o scram
oystem signal . .

In the event that two or more control rods in a group uro at;
levels more than 35 centimeters apart, the thermal power of.the ,

plait should be reduced to 90% of-nominal until the problem io
corrected.

r3.3. The Reactor Monitoring System _

t.) prior to1 bringing the reactor to the minimum controlled. power-
level and in. power operation; the reactor-monitoring system must
be fully serviceable (both when it operates in combination withf

.

the intrareactor monitcring system and independently);- ;
,

b) in combined-operation with a computer-when the reactor:;isiin
power operation.at least 75% of the temperature sensors at the:
outlet of~the core assemblies out of a total of 95 and=nr.less ';
than two thirds of the neutron measurement channels out of a?
total of 64 should be serviceable *.(* Neutron measuret.ent channels
should be considered unserviceable if they contain~just one pair .,

or adjacent unserviceable direct charge. sensors o. siny three: .

'unservtceable direct charge sensors).- The =meauv rement ; procesning
sys tem should outpu t a comple te' three-dimensior.ali car tog ram o'f :
the distribution of energy release infthe reactor core. . The'
reliability of measurements and data processing shouldEbe._checced
by means of-comparing them with the results"of1 neutron physical.
calculations of energy releasefdistribution'forcappropriate ~

~

>

p reactor core conditions:

| 67/ When the liindu Kush intrareactor moni c.oring J aystem11s operating .
independently, the ' thermal power of L'.he , reactor- plant 'should be-

reduced by 3%,. and 90% of the thermecouples and: ins t ru ments:
should be serviceable. The nonserv.ceable' sensors'should oe

L evenly distributed.over the reactor core;-
!;

| c)'if condition (b) is not met, the thermal . powerc of theireactor' .

; should be reduced ' to 50% of' nominal underithe condition .that- the

| characteristics Lof the nuclear steam generation plant: lie.(withir
'

the ranges called-for-by the'" Table of Permissible Conditions."

| .

If the serviceability of: the' reactor - monit|oring Jaystem has
' :not been restored =in the course of 72 hours ('as:'a': minimum, in

accordance with condition b), the ' unit - should - be. switched 'to' hot.

| d) if the' intrareactor-- monitoring - system should1 f ail 1(under1the
.

L -condition that the power range readings'offthe: neutron flux. . '

| monitoring equipment and positions of the control rods confirm:

| that energy -release inE the reactor core 11s symmetric), .the power
lof the nuclear steam generation plant oshould be1 reduced =to"75% aof ''

68 t
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nominal within 10' minutes. (If the Efailure occurrsd in' tho-
the pewer of the plaut, then.anyrsubsequentprocess of raising s

riue in plant power she.,uld be halted.) If the uervicenbility of'
the intrareactor monitoring system huu not been restored, then in
one hour one must reduce the power of the nuclear steam
generation plant to 50% of_ ne> mins 1,_and in three hours, if t he
serviceability of the system han - not been restored, one should
switch the unit to hot. If, in the event that the intrureactor
em.itccing system fails, the distribution of energy release in
the reactor core ( as determined by ' the in formation- subsystem
(and) neutron flux monitoring equipment) is unbalanced, the
thermal power of the nuclear. steam generation plant shoula be i

reduced to 50% of nominair if serviceability has not.been-
.

;

restored within one-hour _ therual power should_be' reduced to 30%
of nominal, and if serviceabili.ty hasJnot been restored withi'n
three hours the unit should be switched to hot. The coefficients
for, calculating the energy release ' field should be changed every;
14 days to enable-the intrareactori monitoring system-to operate
in an independent mode. At least-once per shift one'must get

.

printouts of the-signals from-the temperature sensors at_the:
outlet-of the. fuel assemblieslandidirect charge.' sensors:and then:

.

analyze their serviceability andithe reliability-_ of . their 1

'

readings.

v

c

..

P

e-

:

.

r

69

i;;, y,



. _. _ _ _ . _ . _

.. .

5,

e t

3.4. Reactor Core Clergency . cooling Synt ems-

3.4.1. The reactor core passive cooling system.

a) prior to bringing the reactor to the miniraum controlled levbl- ,

the core passive _ cooling system should be fully serviceable:-
;

- all four hydroaccumulato': tanks should be filled-with water
whose quality meets the requirements of yational Standard
95.962-82 to a level of 6500'+ 100 taill i me te rs (tnere should be
at least 50 cubic meters of wEter in each tank), workirig - nitrogen

2pressure should be 55-60 kgf/cm and the operating temperature ';
should be 20-60C.

,

the check valves on the piping connecting the hydroaccumulator;-

tanks to the reactor should be serviceable;-
,

the fast acting valves on the piping connecting the--

hydroaccumulator tanks to the_ reactor should be serviceable andL
open:

the -valves on the line ' for - ad justing ~ the level in ' the-

hydroaccumulator tanks, on_the' drainage: lines, on the nitrogen'
delivery line, and on the check valve -bypass should- be
serviceable and closed;

- both safety valves on every hydroaccumulator: tank should be
serviceable;

- the . instrumentation, alarms, and= interlocks.of~the: core | passive '

cooling system should be-serviceable; '

3.4.2. The core emergency coolingLsystem.

Prior to and in the process 'of warming: up' the unit _and ,
,

during power operation and cooling one should make sure that:,

L
i

the level of a boron solution with austrength ofLat'least.12-

grams per kilogram in - the pit -tank ' is 5300 -mill'imeters ('no less:
than 5001 cubic meters);: |

L - the zlevel of a boron solution : with a. strengthi of _' at " Least L ' 0
~

4
g/kg in the: supply ~ tanks atythe . intake- off the> PT 6-160_ pump' istg ,

3100 millimeters (15. cubic meters);
|^

b -- the level'of condensate' in the emergency ! desalinated' water.
'

supply tanks at the intake ofLthe1PE 150-80 pump is 5500.
millimeters 1(volume of 'at least 450 cubic meters);

the flow of process water through the'. . . . lTrans: the
abbreviation ("t.o.") is not included ind.the .11e of
abbreviations accompanying the arti~cleLand,itshmeaning cannot be -!

readily deciphered from the available references) of theicore -
~

emergency cooling system should ;be :3000 tons _ per hour. H

,
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In the event that parameters shou ld = devia tee f rou the
aforementioned values in one sa fety system channel, one should
activate two'(Trans: bottota 1ine of page 68 in or1 i9 nal

69/ illegiblel until the problem is corrected.

In the event' that it is imposuible toLrestore_the proper
paraueter values within the time. indicated or it there are

~

deviutions on more than one channel, the unit-should be switched
to cold.

The boron-10 is'otope content' of the bor.ic acid should[be at-

least 19.0% of the total boron 11sotope content.-

.1. 5. Sealed Rooms Designed ' to Withstand Pressure (Containment
l'es s e l )

a) prior to bringing the reactor to the minimum controlled level-
and during power' operation thenintegrity of the containment 1
vessel should be ensured:- j

_

. . !

the transport opening ~ should oe closed- and Laealed r . ;j-

- all the doors ' of the locks -for the access: ofi personnel into-- the j
'

containment vessel should be' closed and sealed;
i

- all the cealed tunnels should-be serviceable; j

1

- leakage from the containment vessel'over the entirefrange of~
abnormal pressures shou td not e xceed .1%: of the?vol ume- of air.

_]inside the containment vessel (atla pressure of'4 kgf/cm2)fperc
'

day;

- the underpressure in the; containment" vessel should be in the-
,

range to 15 + 20 mm !!20. !'

I

b) in the event of major leaks in the' containmentivesself thefunit' I
~

should-be switched to cold.. . One- indication .of ' a major leakb is i

'])
pressure higher.than 15-mmcil20 when the TL22 ventilation system ;

'

is serviceable.

3.6. Steam-Generators and/Their-Purging-System- j
. 3.6.1.- The radioactivity of steam 'and Epurge dwater.
!

| icvel of 1.10 gotal volume activity of jpurge ~wggerd reaches aIf the s

curies _per~1 iter (1.31 - 2.10- curies per liter ;1'

in terms of iodine),-the power unit should'be switched-to cold.- j

l
Once the readings ofLtotal- volume ac.tivity of live' steam j

or steam'at the' outlet of the primary ejectors have1 stabilized, j
one should get' analyses of the activity.of the'waterxof al'1 the -j

steam generators within 30 minutes ' and 'if. this activity _ is-Lgeater:

1
11'

l
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than 1.10-9 curies por liter (1.31 to 2.10-10 curles'per litor in-
terms of iodine), the power unit-abould'be owitched toLeold.

.

3.6.2. Testing the joints fur leaks. i

a) steam. generators must be 'taken out of operation for - no more
than 72 hours if only one gasket - ( first or second)' in the flange |
joint of the primary circuit hender hatch is, leaking. ..The' power ;

unit should be switched to cold, and the hatch should be j

resealed....lTrans: portion of text on the bottom ofepage 69:and' '

70/ top of 70 in original missingl...The unit should be switched'to )

cold, and the hatch should be resealed.-

b) steam generators should be. taken out of service 'for no more-
than 72 hours.if both gaskets;in the. flange joint of the-
secondary circuit hatch are leaking. '|

Notes,The emergency signalf1'imit,(output'to the1 unit

monitoring system is 20 kgf/cm, circuit header hatch leakcontrol panel) for the primary
2, while that for the same

2secondary circuit system is-20-kgf/cm ,

3.6.3. Temperature and' pressure in steam generators - !

a) the rate of heating and coolingL of a steam generator should
not exceed 20C per hour and'30C per hour-respectivel'y;-

b) in power operation, the temperature of a- steam gener: or's. ,
lfeed water should be within the 164 to 220C range ; !

1. 1641. 2C when the high pressure heaters are- shut of f.

c) . the water temperature when ' cooled .and! emptied steam generators |

~

! are filled on the. primary and. secondary' circuits'should differ by
| no more than 60C from the temperature of the : steam . generator's. .;
l metal.

~

In replenishing a nonoperational1 heated: steam generator on
the secondary circuit the di f ference : between the; temperature of . !

,

the makeup Lwater and -temperature of primary. circuit .waEer shouldl'

L not exceed 1200. '

'd) pressure'should not' exceed- ;
;,

250 kgf/cm2 in hydraulic. strength ' tests of the. primaryfcircuit;. . j
2

.- 110,kgf/cm ..in hydraulic-strength. tests of.'the'secon.dary circuit;. !~

| -The temperature;of.the heat transfer agent of-tlie primary *

circuit :in ' hydraulic tests ':bs. indicated in Table 2. *

The' temperature.of the sides of."the. components of the. _
secondary | circuits of-~ steam 1 generators should be.no greater than> 3

700 in hydraulic tests.

Notes: 'l. 164 1'2C when the high pressure heaters-are shut off.- ,

a
.

-72 ,

, ,



. __ . .-

.- .

,

.

;
!

2. When the nuclear power plant 1 au been deenergized: and !3
the water feeder has malfunctioned, water-with at ;

temperature of 5 to .20C: may be delivered to the steam:
generators on a separate 1ine over;the entfre' course-of
the cooling per iod.

3. In emergency situations, when feed water with a-
temperature-of less than GOC is delivered to a-
steam generator, activation of the steam gene.rator
must be preceded by an inspection of'theLfeed water
emergency delivary lines.

3.7. The Primary. Circuit Emergency Gas Removal System
t

a) prior to bringing the reactor up to. the minimum controlled 4

level the- emergency gas removal lines f rom the air units and bothi
headers of' every steam generator > and the line! for emergency _ ,

release of pressure on the pressure compensator-to the bubbling-
tank should be serviceable;

,

.. .
b

71/ b) one of. three simultaneously? activated valves : on 'ench' linelmay , i

be taken off line for repairs.in reactor power operation. 'One
may take all the valves on _ the emergency. gas; removal -lines on no-
more than two, steam generators 'of f line_for, repairs if all,the; 1

other' lines are" serviceable. The valves.should not be takencoff-
line for repairs for more than twenty' four hours, but if this=is i

necessary the reactor should be . reduced to the. minimum controlled
power level or cooled down'if:the valves have to be1 inspected;; 1

c) in cooling, as indicated by;the operations.manualiof the chief
designer of _ the steam generators, : heat transfer | agent-shoulil be -

removed through the~ air units of the primary circuit of'the; steam- ,

generator for the purpose ~of levelling'out-theLvertical- -

,

distribution of temperatures over the steam generator theaders, i

There should be a flow of one cubic meter' per hour L f rom.each
steam generator, 44

,

3.8. The Primar y _ Circulation Circuit LDraina~ge' System

a) prior to bringing the ; reactor ; to minimum controlled ' power, all ,

four primary circuit drainage lines and the organ- ~ed' leak heat :
exchanger must'be' serviceable.-

'

i

b) -in power - operation of the reactor' no more - than - twoi primary =
circuit cdrainageg lines c may; be takent out~ of service : for5 repairs,.
and i'f| they . have Luot .- been repaired ' within this periodi the ; reactor:.
should _be . reduced to the minimum : controlled level -or cooledif f'

x the -valves or' organized 'leakt heat' exchanger .must' be repaired. . *

,

F
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72/ 4. LIMIT CONDITIO14S FOR FUEL RCCFiARGING
:

a) fuel recharging may t>egin once the following conditions are
met:

the reactor has been subcritical for at _ least 72 houro;-

- the average temperature ot the heat trans fer agent of the l

primary circuit is no more than 70C; j
|

the holding and charging ponda have been filled with water to.a-

.flevel of 15.5 meters;

the holding pond cooling system (coolingf pumps, pump for. ,

0delivering holding pond water for treatment) is serviceable;:
t

- at least one process strand of special, water treatment unit No. !

4 is serviceable (anionite filters are in boron- form);

the boron solution emergency _ supply tank is . filled > with water' i-

with an H3B03 concentration of at least 12 grams per kilogram (at
least 500 cubic meters of water in the tank); ,

the recharging machine and overhead cranes tare serviceable;-

- all six channels of-- the recharging neutron flux monitoring
syst em and monitoring instruments mounted on - the recharging
machine are serviceable;

1

- three source range channels of one act of' neutron: flux -
| monitoring equipment, the reactor runaway soundfalarm,_an'd the.
l recharging neutron flux monitoring equipment installed =on-the
I unit control panel are' serviceable;

steps have been taken,to prevent-accidental delivery.of water-

with an (13B03 concentrat kn of less than 12 grams per _ Kilogram to
the primary -circuit and nolding pond;

the fuel'el'5 ment.can leak detection system.is serviceable; ;-

1

| - at least two emergency cooling | systems?and the appropriate ;

~

systems of vafety valves of the contro1Eandosafety system and
"

process water; systems for critical users areiservidable;-

- auxiliary = power for:the1unitEis supplie~diby the' backup' j
i *transformer and at:least two diesel generators.are1 serviceable-i

_(in' addition to-the circuitry for-. gradual startup;in a coolingi

mode and the? corresponding. loads);

- the. TLO4, TL21, and'TL41 ventilation. systems are serviceable;
.;

'I- the radiation situation in =the central :roo6 ?is continuously

monitcredi
i,

'
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communications between theLunit control panel and recharging j-

machine panel are serviceable;

b) in the fuel recharging process, periodic checks (twice per
shift) of boric acid concentration should tie made and' include
taking samples from the reactor vessel. If: boric acid t

concentration shouId fa11 below-12 g/kg in'the reactor'vuonel,
73/ fuel recharging operationa ahould be halted until the counustof

the problem are discovered-and t he proper . concent ra tion' 10
restored (no loss.than '12 g/kg H3tt03). t

In the fuel recharging process-periodic'_ checks (at: least
once per. shift) should be made of the steps taken to prevent the
ingress of water with a borie acid concentration ofcless?than 12'
g/kg into the primary ' circuit and holding pond;

The average temperature of the -heatE transfer agent 'of- the
primary circuit should not exceedf70C at.the' outlet of the
reactor during' recharging' 1

;. .

!c) one may take one -process strand of the . holding pond cooling
system out of service for repairs'for a period'in which' water,
temperature in.the. pond |will not exceed 70C if: the:last strand' .i

'

should becomo unserviceable -(including when the nuclear steam.
generation plant.is,in' power operation);-

;

d) if two adjacent reactor monitoring = channels are 'found to be l

unserviceable,. fuel recharging operations should: belhalted ' and;
may be continued only afterofu111 serviceability,ha's buen.
restored.
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74/ 5. MAXIMUM PERMISSIBLE DISCHARGES OF RADIOACTIVE- SUBSTANCES INTO
THE ENVIRONMENT

a) in all kinds of nuclear steam generatlon plant operation - the
discharge of radioactive substances-from the ventilation stacks ,

of the reactor sections of two units and the. special f ac il ity-
should not exceed the following levels:

'

;

inert radioactive gases - 500 cur'ies per-day - 1000 megawatts |-

(electrical) 1

1 131 - 0.01 curies p.er day - 1000 megawatts
~

-

(electrical)

aerosols: (DZhN)* - 0.015 curies per-day- 1000 megawatts--

(electrical)
(KZhN)* - 0.2 cur.ies per day- 1000/ megawatts 3

(electrical)
-

*[Trans: abbreviations not explained in - document Lor any ' other'
available reference]

'

If the aforementioned-limits are exceeded the, unit should1be
*

switched to cold.

Note: A one-time (daily) discharge'of radioactive substances five
times greater.thanythe1 average daily permissible discharge.
is -permissible -under the condition that ' the . total ~ discharge
in one quarter does not exceed acceptabletlevels,

b) in all kinds of nuclear steam generation plant. operation they
monthly discharge f rom- the ventilation. stacks ~ of the reactor
sections of.two' generation units.and the special" facility should"
not exceed the following levels in terms of:

i

s tron t :.u m-90 - 1.5-millicuries per month - 1000'MW (elec); -

s t ron t ium-89 . 15 millicuries per month' : 1000f MW - ( <s lec )"
-

ce s iu m-13 7 - 15 millicuriesL peri month.. -1000 MW (elec)-

cobalt-60- - 15 millicuries perimonth, 1000 MWJ(elec)--

. manganese-54- 15 - millicur.ies per month 1000 MW (elec):-

,

- chromium-51 - 15 millicuries per month _ > 1000 MW (elec).

Note: In , exceptional cases - the average monthly dischargu may.
be exceeded by a.-factor ofJfive-ifEthe annual''dtacharge?
11mit ' is - not' e xceeded.-

'
j

,

|

|
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:75/ 6.; ORGANIVATIONAL !MEASURBth
,.

.!
.y .

,

6.1. The ' Procedure to be: Pol lower!!1tiL t he?!Neuri-thatMimlis are, - !?

Exceeded and: Safe Operating; Conditions /are Violuted -j

The, State: Nuclear Pow'r Supervisory [Agencyi: the . Chie f
.

e -

Designer, _ the Scientific 1Directori = and the General? Designer;nust j
be Immedia t ely noti fied of olIl in'ciden.to _where l i mit sf are j

exceedad: and safo operatinye condi t|lora lire. v iolat ed, and the ; ,'
,

power of the ' nuclear:- staan generat l'on e platit? must- bei approprlat.ely"
?]!changed ( to operation.. ate towerEpower,; to~-reactorfshutdown?'or.7 to;

'
~

iishutdownJand cool _ing)..
'

7 '
, , ..

n _ y
The wayuin!which1the nuclearipo. wor'plantiisJto be' operated? g Ll; |,

in~the future must be determinediontthelbasis'ofJtheirosultsiof.- 3
. '

. an _ analysis ~~:'of 1 the -incidentsiwithL tiie enuthor iza t ion ~ o'f theJState ; }l-

Nucicar Power Supervisory Agency.; [W
.
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76/ 7' TABLC
OF Pl:RMISSIBLE NUCLEAR PLANT POWER UNIT NOMINAL POWER OPERATIN'G'

'

CONDITIONS -

Parameters Number of Operating Primary Circulatio71 Pumpu
4 3 2

_
opposite adjacent

1. max 100+2 67+2 50+2 - 4042
permissible 3000+60 2010+60 1500+60 1200+G0
thermal power
on the
primary and
secondary ,

circuits, %,
-'

MW (on the j

basis of
intrareactor
monitoring
nystem
readings)

f

l2. ma x 30- 27 24 *

permissible
heating of j

the heat
transfer agent
on the basis
of. measurements
of temperature
in theLloops, C
(intrareactor
monitoring system
readings)

3 . ma x 31' '29 32' *

permissible
heating of the ,

heat transfer j
agent at the j

. fuel assemblies
of the reactor

)|,,
. core,'C-(on the
. basis of/

"

intrareactor .j

monitor system ').
readings)

|i4. max permi 319 L310 313 *

t e mp _ a t the
outlet of the |
fuel-assemblies, _|
C'.(intrareactor 1
monitoring system :

-I
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,

readings) ,

5. scram system 107.0 77.0 60.0 50.0 ,

operate setting, j

]1 of N, nom.
'

6. power 102.0 69.0 52.0- 42.0
reg and lim
device operate
setting,

-!% of N,. nom.
ultimately determined on the basis i*

of scheduled preventive maintenance ,

results i

7. Maximum permisuible coef ficient of unevennosu~of energy
release over the volume of the reactor core (on the basis- t

lo f intrareactor monitoring | system readings)
,

Mode No.-of' energy release sensor
1 2 3 4 5 6, 7

1. 1.75 1.75 1.76 1.62 L.49 1.36 1.23-
2' l.90 - 1.90. 1.90 1.77 l'.64 1 51-' l'.33

Mode l a independent intrareactor mon'itoring' system' operation-
Mode 2: combined operation of;the system and-Khortitsa- ;

software
Note: The maximum permissible values. indicated in points 2-4

are valid for a power grid frequency-of-50'Hz.

At f requencies -of . fi permissible hsatingi for point's 2 -
and 3:' ct\t:=- 4 t uer; .X 50/f

| permissible 1 temps for points L4-
t = 288 + ' o t_ g.,y )(' 50/ f'

77/ 1. The parameters of the reactor plant in' nominal power operation
should be maintained within:the following,rangess:

1

heat transfer agent' temperature at the inletfof the reactorL(ini .i
any cold' strands of the loops): no more than 288C

~

'
- heat transfer a the reactor core:-160 +2 kgf/cm2, gent pressure above:| _

1

b steam pressure in'- the steam generators:: (61 +2);kgf/cm2.-
-

!

|. Incthe; event that-any of the above thermohydraulic parameters are:
exceeded, the thermal power of the, reactor should be reduced"to a.'

| level at.which reactor plant parameters.do_.not exceed thenlevels
indicated 11n the table, j

o

2. The margin until the scram system operates on the basis of
neutron power excess -signals -in- the powerD range on .any neutron 1
flux monitoring equipment channel ~ should not exceed 7%- when the -

79 .;
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plant is operating on four loops or 10% when the plant 10 i

operating on three and two loops of the nominal level used for- |

tne operation of the neutron f Lux: monitor ing. equipment s .

3. No' mat ter how many primary ci rcula t ion pumps are in operation,
the dist ribution of the enerc, reluase field over the reactor

^

core should not exceed the lih, ts. Indicated in point 7 of thic
table.

.

In the event that the coefficient of unevenness K "" is
'

y
excoeded, reactor power should be reduced in accordance with the
formula: ROII

* QM 1x /.1/
K-1 y

INUwhere: NT is permissible: thermal power (see point 1 of this
table). If'K exceeds 2.5;in any' properly functioning'sengor,.y
the thermal power of the reactor should:be reduced to 50t of'the' i

current permissible level. ;

'

one may " suppress" xenon oscillations in the reactor core in
accordanco with the algorithm.given in Appendix ~8.- The '

,

Hindu- Kush intrareactor monitoring systemimay operate in mode 1
(independent operation) for no more than 1 hour:at the nominal
power level, in accordance=with'the'reactorcplant operations
manual.

' ~

4. The reactor may not be. operated for| prolonged periods'(more -
than one to one-and athalf hours) whenLthe~ working group of-

,

control rods occupies a position belown70%.' ,

'

5. The safeties and interlocksEshould bei. tested and activatedLin| 1

accordance 'with the " List of Saf eties and- Interlocks. . . "''

6. Operation at nominal powercis permitted when all tho' [
regulators indicated-intthe design areLoperational~.

L7.- This. table'may be-revised.on the hasis'of startupLresults with
the approval. of the Kurchatov. Institute of . Atomic' Energy 'and the

.

~

Gidropress - Special Design O f f ice ~. - '

'8. - Existing nuclear , steam generation ~ plants may be operated [in :
: accordance with thel requirements of a " Table of rPermissible

Conditions": written fory the design of annuclea'r. power plant and,
E coordinated with the Gidropress Special . Design Of fice,.; Institute? '

-iofiAtomic Energy, and' National" Nuclear'PowercPlant Operation
_

-Research Institute. !-

'%, ,

,

*
>
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78/ 8. An Algorithm for Cont rolling Energy. Releano in a VVER-1000
Reactor Core (Suppressing Xenon Oscillations)

<

8.1. The steady state of a VVER-1000 reactor core in power
operation is characterized by the following-conditions:

t'8.1.1. The thermal powercof the reactor to maintained by the '

power regulator with an accuracy of~+2tN2|/if ;

/gTeX, T832./
jAOU.

.Tena.
'

8.1.2. The working-group of control rode is1 maintained within t.he 3

70-90%:from the bottom of ;ad3ustment range of movement-(lipp =

the reactor core-(by varying: boric acid concentration in the heat'

tronufer agent).

8.1.3. Measured energy ' release. unevennessicoe f f icients ( measu red
'by ' means of a standard intrareactor. monitoring-system) do noti-

exceed'the levels indicated in1the " Table of Permissible. t

conditions "

/4t,y*gn /, q
where i is the number of.the' point-on'the vertical'' axis of'the' ;

reactor core ( i = 1, 2 i . . . , E7 ) ; .

and j is the number of the fuel: assembly'of the reactor core-(j%
1, 2,...., 163). ;

8.1.4. The axial of f set 1 measured byTmeansL of a s''andard '

t

in trareactor monitor ing ' system = should be' in - the i-0. 02 to 0.15,-

i
range.

8.2. Conditions -for the occurrence of xenon oscillations may
~ *

include:

8.2.1. Shedding : the load of the power unita (emergency or ' planned ) ;
.

involving:movenent.of-the working 1 group of control? rods'below the j

ad jus tmen t range for-moreLthan one to one and.s hal.f' hours.-. }
J

,
8.2.2.. Unforeseen movement'of a workingegroupuoficontrol-rods!

I' f rom- the adjustment range L (lower Lthan - 70%. f rom 1the bottom of ' the -
| reactor core) for moreu than' one' to one and af half ? hours.D

1

! 8.3. If in' operation at .a steady power :1evel' the measurec ' current
.

| values ; of . the volume coef fi'cients ' of ' unevenness:;ofi' energy release- j

p reach (exceed) permissible levels, the following act' ions must~be.
taken. .|

.,

I . 8. 3.1. If volume coef ficients of' energy release unevenness in:the
-bottom of the-' reactor. core:(KTEKV1,2,3-=1K **#yt ,2',3 ) ~or ' axia1 -

~

'of f set: becomes greater than .0.15 - in an~ ' individual control modelE

one must. lower theJcontrol rods with the' partial absorber. length,
,

P
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to the bottom of the reactor core and remove it' 'f rom the reactor
core once the axial offset reaches 0.2.

Reactivity must be compensated upon - movement ' of 'a control
rod of partial absorber length by-' moving-the working group of
control rods within the acjustment range and/or by varying boric

19/ _id concentration.

| The time that a control rod of partial absorber _ length ,

i stays in the bottom position may ' vary f rom 1.0 to 1.5 to 10 to 12 i
~

i hours.
|

8.3.2. In the event that volume coef ficients of energy release
in the top part of the reactor. core are1(K ," V567 7uneyenness

Kjj67 one should lower the working group of contro11 rods ko a-
position) 50% from-the bottom of the core or unti1 axial offset

1reaches 0.05 to 0.08 and vggume coef ficients of energy release'
unevenness K * VS,6increasesto0.15thework$'5[6,77 6 'K In the event that1 axial offset ;

ng group of control rods must be-
returned to the adjustment range. Reactivity should be
compansated upon movement of a working- group of- control rods by
var'ying the boric acid concentration.

The time that the control rods of a' working group stay at
a position of 50% from the bottom of the core-may. vary from-1.0
to 1.5'to 10 to 12 hours. Lo'wering a working group of control;

| rods lower than 50% from the bottom'of the-core at the nominal-
| power level-is prohibited.
1

Once the permissible time has elapsed (12 hours) reactor ;

power and the position of;the control rods should be brought into
conformity with the graph.of optimal contro11 rod positions'by
varying the concentration of boric acid in the heat-transfer
cases.

8.3.3. One may not . allow the permissible volume: coef ficient.s of
energy release unevenness . indicated!in the Table of Permissibic:
Conditions to-be exceeded in'any kind of-,reactorcoperation.

that current values K vuryi-
the thermal power ofithe, j exceed permissibleIn the event

### reactor,should b'ei
i values K y 1,

reduced in ac,cordance with the formula: gog,.,;

" ' '
TOK. - N A " x

- d aKO.TeIL71.7 ' TOIL;I . ., M
'

V t. n,

where117$6 is permissible: thermal power as indicatednin'
the Table of Permissible conditioner)

I K'f,f[ :is 'the : permissible volume coe f ficient- of ter.ergy ' release
~

unevennessLin thecreactor core for'a permissible reactor thermal-
power in the corresponding ith cross section;

and' K {a p is the maximum Ky in the - ith'~ cross ~ section. .
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The position of the working group of cont rol roda and j. |
thermal power of the reactor should' conform to the cuntrol rod

toptimal position group,
.

.

8.4. In emergency or planned reductionu'in.the power level of-the
unit to a thermal power of, N ?f"i( . 35% N';%

.
. one should.1

take steps to generate a vertical eno'rgy relaase field'in.the ,

''reactor core which would L muke it impossible to exceed perminciblo
volume coe f ficients of energy reloano ' unevenness K $ f yl, j when
the powcr of the. unit is subseguently rained. -Por this purposeA
one should:

80/ 8.4.1. Compensate for xenon-135 poisoning of the reactor core:by!
removing the groups of control rods' moved-in reducing.the power
of the unit (the working and precedingLgroup of the standardL
sequence) until the working group' reaches;the adjustment range'of ,

'

70 to 90% f rom the bottom of the reactor . core for no more' than
l.5 to 2.0 hours. Control' rod- groups : ahould be- removed in :the j

standard sequence. Once the time ~.indicatodiabove has. elapsed- :!
.

'reactor power and'the position of the! control > rods shou'Id be-3

brought into conformity with the graph of the' optimal 7 position of
the control rods of the working ; group by varying the-
concentration of boric acid in the heat: transfer agent'.

8.4.2. If in operation at n' reduced power . level the" axial offset
should exceed 0.15,-one must. lower the control.rodscwith ' par tial:~

,

absorber lengths to the extreme lowerEposition inian" individual: ,

control mode.

In the event that the powerflSve11 i s 'u n c h'a n g e'd , reac t i v'it y -
L

should be compensated by moving :the1 working group = of :controlTrods
i and varying the boric acid ' concentration af ter: this group of - rods
| has been returned to the-adjustment range.- Control rods ' with
|. partial absorber lengths should - be. removed eitherz once'the;

maxiuum of fset reaches 0.02 or in.the process of raising.the'

| power level-of the unit, thus compensating L for the ef fect of
| reactivity.- ,

~ '

'After the control rods of; partial ~ansorberilength have-
been removed, further. compensation of, reactivity should: involve

j' moving -the working ' groupf of control' rods and = varying /the! boric '

E acid concentration after this group has'be'en. returned to;the ,

acjustment range.. ,

L 8.4.3. If in the process 1of raising the power of~the' unit'or-

.,

l afterwards in operation ~ at1 the ; nominal steady. level 1 the' measured'
l' current- values of volume energy release -unevenness coef ficients

shouldfreach permissible levels, one should' follow the-
recommendations of . points - 8; 3.1. and 8.3.2. andtif necessary

;

? 8.3.3.

8.5. In emergency or planned reductions.in the power level of.the a
unit - t'o a- thermal power level N $ < 35% N Ifja ;ithe.use of-

control rods-to affect the' energy release field in the. reactor
.

$
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il/ 9. The Safeties and Interlocks ifnich Must tsc'Tosted Prior to
!! tarting Up a Power Unit Af ter ti Shutdown of tJo More ti,an Sovon i

'

Days
-

l. The scran and prouentive syst(:ns of the cont rol and safety j
system (scram systent and preventive system) -

2. The safetles of the core emergency cooling system ,

'3, 7M01 33. T N.

4, ygog / 1 + III units / 34. 7239.
1

>
<

5. 7BP01 /1 + III units / 35. UT504 |'

-
, '

6. N 36. U TS11
7.,73514, 15. ,,' 37.yTS12 ;

.
- -

8. FT502 :~

9. Y2501 ,

!'

10. 72501, 73503
i

11. Y P01 . .

12. YIP 11 - '

13. YP12 . - |
-

14. YAF13 .-
', ,

15. YRP14
.

!
.

'

id.IPP02.
17.T0301/02,03/

|:18. T0504 /05,03/ -

' ~

19.TK501//02,03/
,' ;20. TiP03 -

21 Ti510
,

22. TX528
'23. TX521 [

-

24. TXS19. .

.

25. TXS16 *-

.

26. TXS17
27. TXS18

,

28. TX522
-

.
.

20. TX524
30. TXS2G i

;

31. TXB36..
32. TX237
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32/ 10. List of Conditions incorporated in the De. sign of a Naclear
Steam Generation Plant. Number of Cycles over a Li fe of 30 Years;
("The V-320 Reactor Plant. Specifications 320.00.00.00.000,
1979)

1. Norma] Operating Conditions

1.1. Filling the equipment with working mediun
and waling the equipment

ior the reactor 100-
,,

for the other equipment 60- -

1.2. Separate hydraulic testing on the primary
and secondary circuits: ,

for leaks 100-

for utrength 30-

1.3. Scheduled warmup f rom a cold state at a
rate of. 200/hr 130

|
1.4. Changing powers

bringing the reactor f rom hot to-

nominal powers
at a rate of 3% Nnom por min to o |

'a level ot 40 to 45% of nominal,
at a rate of 1% Nnom per min to
100% nominal (reactor must be kept
at 75 to 85; nominal for at least i

three hours. 90
'

reducing reactor power from nominal-

to the hot. level at a rate of no more
than 3% Nnom per minute 90

,

building up the load f rom the . current-

power level
..

is no more thanwhen the current level
50% nominal, the load may be gradually
increased by 20%;
when the current level _is greater than
50% nominal the load may be gradually ,

increased by 10% and the reactor must
be kept at a steady level for at least
three hours prior to raising it to - the
next level 10'

1.5. steady. operation power fluctuations

,

of +2% nominal due to the operation

| of the regulation-system unlimited
_

,

| 1.6. operation at_the auxiliary power level

l
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(up to 10% Nnon thermal) with natural
heat transfer agent circulatlun 30

1.7. f alse operation of t he scram system 150
1.8. planned shutdown of the primary

circulation pump 200
(par pump)

1.9. activation of a primary circulation
pump of a loop which has not been
in operation 230

( per pu mp )
83/ 1.1.0 shutdown of high pressure heaters

and subuequent reactivation 300 ;

I1.11. closure of the cutoff valves of
one of two operating turbines 200

1.12. testing of the safety valveu of the
pressure compensator by the rules

1.13. testing of the safety valves of the !

steam generator by the rules

1.14. testing of the passive subsystem ,

of the core emergency cooling system 50

1.15. planned cooling to a cold level at a
rate of 300 per hour 70 ,

i 1.16. emptying and unsealing of equipment
| - reactor 100-

- other equipment 60 -

1.17. replenishment and purging of the heat
transfer agent in the primary and
secondary circuits, organized leaks -

,

1.18. delivery of nitrogen to the equipment-
and removal of gas blowof f -

| 1.19. cooling the equipment with air, process !
water, and process circuit, water' -

1.20. fuel and intrareactor equipment handling .

operations -

|

i 2. Violatic.s of Normal Operating Conditions

2.1. deenergization of' the primary circulation
pu mps (all possible combinations) 30

2.2. closure of the cutoff valves:
- of the last operating turbine,of a unit-

'
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with two turbineu 100
the turbines of a monoblock 100-

2.3. complete deenergization of the nuclear
power plant and delivery of 5-40C feed ';

water 10

2.4. cutof f of the delivery of feed water to the
steam generators 30

2.5. uncontrolled renoval at a control' rod group
f rom the reactor core 30

.

2.6. reduct. ion in the boric acid concentration in ;

the heat transfer agent due to disruptions'in
the boron regulation system 30

2.7. steam generator leakages rupture of a heat
exchanger tube 30

2.8. false injection into tho' pressure
compensator from a standard makeup unit with
a water temperature of 60 to 70C 10

,

Note: Af terwards the pressure compensator
should be inspected.

r

2.9. cudden transition to replenishment of the
primary circuit with a water temperature of
60-70C 30

84/ 2.10. accidental deviations of f requency in the
grid

from 50.5 to 51 hertz (up to 10. seconds i-

but no more than 60 seconds per year)- . 10
f rom 49 to 48 hertz (up to 5 minutes but-

no more than 20 minutes per year) 20-

- from 48 to 47 hertz (up to 1 minute but
'

no more than 20 minutes per year) _

15
from-47 to 46 hertz (up to 10 seconds) 10-

,

2.11. operation accompanied by disruption of
heat abstraction from the containment
vessel 30

2.12._ accelerated cooling at a rate of 60C/hr- . 30-

3. Emergency Situations

3.1. minor. leaks rupture of a Dul00mm pipeline
on the primary circuit 15

,

3.2. major leaks: rupture of a Dul00mm pipeline -
'on the primary circuit, including the dub 50mm 1

88L
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!
:

3.3. pressure cc .apensator saf ety valve lehru 1 ;
' (per valve), ;

,

3.4. steam generator saf ety valve leaka 1
. .

(por valve) .;

,

3.5. leaks in'the< valves of the devices for
discharging steam f rom the steam

,

!

,

generators 1-

.(per device). ;
.

3.6. ejection of a control rod in tlie event' |
of rupture ofrthe cap of an octuator 5 t

i
3.7.' instantaneous jamming of:a primary v

circulation pump 1 per pump.

3.8. rupture of a steam generator steam
line 1 per

steam?
generator-

3.9. rupture of a steam. generator feed
water line 1 per

. steam-

. generator.

3.10, rupture of the liveisteam header; ~1-

3.11. fuel handling accidents -

+-
Comments : 1. Persono examining' this list : should 'also

take:seismicsstabil'ity requirements;- -

2. .The nuclear utoam generation plant''must -

be . examined'a t ter einergency sit uat ions.- t

3. If : f requency : as indicated 11ii point 2.10..
drops below 49 hertz the reactor : muy;

#

be operatedLat a lower' level -

,

' ?

?.
89-
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5/ GRAPfl OF THE OPTIMAL POSITION OF A GROUP OF CONTROL RODS AS A j

FUNCTION OF REACTOR POWER
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4/ 1. GENERAL PRINCIPLRS
I

1.1. This suptlement to the rulus was writ ten in accordcnce with
"Dec 'sion Cones'rning t he Prevention of Poa t t ive llent Transf er ,

Temperature Reas'tivity Coefficienta and the Procedure for
Start.ng. Up and Operating New and Existing Power unita with
VVER-1100 Reactors Using a Two-Year Fuel Char <je," approved by the
first Ceputies of organizations of the Ministry of Nuclear Power
of the Soviet Union and...(Trans: moaning of last abbreviation in
original unclear)

t

1.2. This supplement to the rules applies to reactor plants with
61 control rods and is a supplement to " Operational Rules for
Power Units with VVER-1000.Reactora " which define the condit ons

'and procedure for starting up and bringing to power a VVER-1000
reactor with a two year fuel charge when there is a positive
primary circuit heat trans f er ar,ent temperature reactivity
coef ficient and a negative pritrary circuit heat transfer agent
density reactivity coefficient in the initial period of' fuel'
charge operation.

1.3. This supplement will go into effect as indicated by the '

chief engineer of the nuclear power plant-prior to.the beginning
of startup operations on a reactor. The necessary_ changes
(additions) to the operations manuals should also be made
according to the established procedure- prior to the beginning of
startup operations.

L1.4. This supplement will no longer be-in effect once the chief
engineer of the power plant so indicates' af ter enough fuel has
been burned to make temperature reactivity coef ficients negative
(density reactivity coefficients positive) for the critical
states of a reactor without power and not poisoned by1 xenon-135
with a heat transfer agent temperature.of 260-to 2800.and the
control rods of the tenth group lowered 20 to~40%..

1.5. While this supplement is in effect, the required (by safety
considerations)-reactivity coefficients are maintained;by the
control rods of the 8th, 9th, and 10th groups , lowered into the
reactor core.

The control rods of the 8th and 9th groups should- be amncved
as the power level increases, as xenon-135 poisoning increaces,
and fuel burns without-an excessive boric acid concentration in
the primary circuit.

In switchintf to .the' 9th' and then the 10th- group of control
rods, operators should check to see that motion.is' transmitted-
properly to the control rods of the 9th and loth groups and that ,

the control rodu of these groups are linked . in an. individual-
control mode.

( l.6.cTheLprocedure for starting up_and bringing a VVER-1000
, reactor with-its firstefuel charge to power is. defined by a1
|
|
|

9
<

t



a s

|

1

Physical Startup Program which must take the requirements of this
supplement into consideration. 5

88/ 1.7 This supplement defines the requirements for the condition
of nuclear steam generation plant systems, the combination and |

sequence of operations, and for the executica of recorJu not |

described in the operational rules and required to ensure nuclear
safety in the startup and operation-of a nuclear power plaat and ,

restrictions on the configuration of current fuel charges.

1.8. A certificate should be written up on the basis of the $
results of a reactor startup carried out in accordaace with thic !

supplement and copies shoutd be sent to the Kurchatoe Institute. .

of Atomic Energy, the Gidropress Special Design ~ Of fice, and the '

"Energiya" National Nuclear Pow?r Plant Operation ReseatMh
Institute.

2. THE CONFIGURATION OF CURRENT FUEL CHARGES

The configuration ot current fuel charges, in the event ' that
the design configuration is ,,ot employed, should_ ensure a
negative temperature reactivity coefficient of less than
-0.001%/ degree when the: control rods of the 10th' group and 'some-
of the control rods of the 8th group are lowered into the core.

3. THE CONDITION OF. EQUIPMENT AND SYSTEMS PRIOR TO REACTOR
STARTUP

The following technical and organizational measures should
be taken in preparing for reactor startup during the effective
period of this supplement:

'

3.1. DPI position sensors should be installed on the actuators of
the control rods of the fifth, eighth, ninth, and tenth groups
used in startup operations for. regulating power and the
distribution of energy release in the reactor core,-and if.these
sensors are not available DD-2 sensors should be used.

3.2. One should make it impossible to_ control the control rods of
the 9th and 10th groups by keeping them in the initial (bottom)
position by means of the holding " catches" of _ the actuators -(with
position monitoring):

the MI module (breaking the 9th group control circuits) should-
.

bt removed in the 13PKU-3 UFK and .14PKU-1,2,3,4 panels t

- the M1 module (breaking the 10th group control circuits) should
be removed in the_15PKU-1,2,3,4 UFK and 16PKU-1,2-UFK panels.

;

3.3. The 13PKU-3,4 UFK, 15PKU-1,2,3,4 UFK, and 16PKU-1,2 panels'
I

| and the points of installation of tho' MI modules should be

L sealed, and notices should be posted on the panels prohibiting
the nstallati9n of the modules. Work on the aforementioned
panef's

|

is prohibited without special.programstj
1

93
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3.4. The access of personnel to the rocus of the control and
sa f ety system panel should be restricted...lTrans: last line of

89/ page 80 missingl...of the chief engineer of the nuclear power or
his deputies for operations transinit ted by the unit shif t
supervisor and approved by a representative (chief) of the
inspection team of the State Nuclear Power Inspectorate at the
nuclear power plant.

'

Appropriate entries concerning the operations shouJd be made
in the operations logs. In walking inspections of the equipment, t

the control and safety system inspector (Trans: first
abbreviation in this sentence unclear } of the thermal control and
measurement department should check the voltage on-the
instruments of the BRP and BSV power units every two hours and j

make appropriate entries in the opurations log.

The operators of the reactor section should systematically
monitor the positions of the control rods of the 9th and 10th
groups on appropriate f ragments and use the readings of the -
neutron flux monitoring equipment to monitor the symmetry of the
neutron field ( misalignments . in the neutron field may indicate i

that the control r ods have moved ) .

3.5. The necessary information on the startup and operating
,

conditions of the nuclear steam generation plant governed _by thisI

docu men t :hould be entered in the reactor fuei charge. neutron and
,

physical charactetistics book.

; 3.6. The prime.ry circuit _ of the nuclear steam generation- plant
! should be heated to a temperature of at least 260C (or_150

degrees if three primary circulation pumps are . in operation,'

| while the boric acid concentration should be no less than 12
grams per kilogram (when the charge begins to operate).

4. REACTOR STARTUP PROCEDURE

4.1. The reactor should be started up under the direction , f the
chief engineer of the nuclear power plant or his- deputy for
operations (in physical startuos under the-direction of the
scientific director of startups) .only when a representative of'a_ 1

State Nuclear Power Inspection Agency. inspection team is present i
*

at the unit control panel.'

4.2. Groups 1-7 of the control rods of the control and safety
system should be- extracted in turn, in 35 centimeter steps ,

(transmitting control signals to the control rod actuators for 18 ,

secondo) with a one minute delay between steps when there is the
proper concentration ot boric acid in the primary circuit. The
8th group of control rods should be raised' in the same order to a
level of 20-40%.

4.3. The boric acid concentration in the primary circuit should-
be reduced and _ the reactor should be brought up to the minimum

,

&
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controlled level by replenishias it with pure condencate with u
flow rate of no more than:

40 tons per hour when the boric acid concentration is '11 her9-

than 11 grams per kilogram

20 tons per hour whun the boric acid concentration in less than-

11 grams por kilogram (outside the startup . range of boric acid
concentrations);

10 tons per hour in the startup range of boric acid-

concentrations.

90/ The startup range of boric acid-concentrations is 1 gram per
kilogram, and the lower limit of the startup rango is egual.to
the anticipated critical concentration of boric acid in the
primary circuit heat transfer agent. q

4.4. At the beginning of the startup range of boric acid- j

concentrations the concentrations of boric acid in.the primary J

|circuit, the pressure compensator, the makeup deaerator, and in
the organized leak tanks.

4.5. At the minimum controlled level af ter. replenishment of the
primary circuit has been completed and boricRacid. concentrations
in the reactor, pressure compensator, and makeup-deaerator, onet

l must record the startup condition of the reactor and determine
the sign and magnitude of the temperature reactivity coefficient
using a procedure approved by the chief designer and scientific
director of the project.

4.6. After the temperature reactivity coefficient;(close to zero)'
has been experimentally determined when the reactor 'a in .its
atartup condition, one must determine mot'e accurately the
permissible boric acid concentration in the heat-transfer agent

,

corresponding to a zero temperature reactivity coefficient andI

write down instructions ' for the operators- to maintain .the boric
acid concentration in the primary circuit'at a-level-no lower
than permissible.

"

,

4.7. When the temperature reactivity coefficient is greater than
zero and the 8th group of control rods is in the 20% position,
the reactor should be plugged and the. control rods should be
lowered and the boric acid concentration should be put at 12
grams per Kilogram. Further actions,in starting'up the: unit
should be indicated in writing by:a special decision.

5. BRINGING THE REACTOR UP TO POWER

5.1. Depending on the results of measurements according . to point 1

4.5. of this supplement, reactor power should be raised above the
minimum controlled level by:

95
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- removing groups of centrol rods from the reactor core (if the
experimentally determined temperature reactivity coefficient is
less than 0.001% per degree;

,

- boric acid should be removed f rom the primary circuit by
periodically delivering pure condensate on the makeup line with a :

flow of up to 10 tono per hour (if the experimentally determined -

temperature reactivity coefficient is less than 0.001 percent'per
degree), for the purpose of reducing the boric acid. concentration
in the primary circuit to a level appropriateJfor temperature
reactivity coefficients of less than 0.001% per degree.
Subsequently power should be raised by removing groups of.conttol
rods.

5.2. In the process of raising reactor _ power,. raising the-
concentration of boric acid in the' primary circuit above'the
permissible level is prohibited.

91/ 5.3. After the 8th group of control rods has been'raisod to the
80% level and when boric acid concentration'in the primary '

circuit is lower than the permissible level,-upon receipt of ,

written instructions f rom the chief engineer of the plant or his '

deputy for operations the M1 mod ul a slould be installed in the -

13PKU-3,4 UFK and 14PKU-1,2,3,4 UFn panels (the breaks in the
control circuits of the 9th group of control rods should be
eliminated), reactor power should be raised to 50%(40%) of
nominal by successively removing the.8th and 9th groups of i

control rods. ,

.

5.4 Power should be raised to 70%(75%) of nominal (in 5 to 6%
'acrements) over the course of 15 to 20 hours: accompanied by.

compensation for the power effect and xenon-135 poisoning by
.

'
successive removal of the 8th group of = control: rods from the core
(no higher than 80%) followed by, if necessary, the removal of
boric acid f rom the primary ' circuit.

;
'

5.5. The breaks in the control circuits.of the loth group of ,

control rods may be eliminated af ter the reactor has been raised
to a level 70% (75% in power startup of a reactor with its first
fuel charge and if it has been experimentally confirmed that the -

temperature reactivity coefficient-is equal to or less than
-0.001% per d: gree) of nominal.

5.6. Taking the therma relaxations of the fuel in the fuel
elements into account, po. ar should' be raisedL f rom 70% (75% for
power startup of a reactor with its first fuel charge) to 100% of;

!nominal accompanied by compensation for reactivity effects by'

L removing the 9th and 10th groups of control rods to the standard- 1

| position and removing boric acid from the primary circuit.until
l the reactor core reaches a steady state.
!

6. STARTING UP AND BRINGING THE REACTOR TO' POWER AFTER A SHUTDOWN
.

>
3

t
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6.1. In the event of a shutdown or operat ion of the scram system,
'' one should take steps to stabilize the boric acid concentration i

at a level 1 gram per kilogram higher than the last startup .

'

concentration with the 8th group of control rods in the 20 to 40%
position. In preparing the reactor tor startup after a prolonged
shutdown. lasting more than 12 hours, the initial condition of the ;

wiring of the control and saf ety system devices'should be r

m * rd in accordance with point 3.2. of this supplement. In
the event of a shutdown of lesser duration one may avoid
disassembling the control circuits of the 9th group of control
rods if a negative temperature reactivity coefficient of less
than -0.001% per degree for startup boric acid concentrations'can
be provided by lowering only the 9th and 10th group of control
rods. -

92/ 6.2. The reactor should be started up in accordance with points
4.2. and 4.'3. of this supplement with an initial boric acid
concentration in the primary circuit determined by reactor
shutdown conditions in accordance with operational rules.

'

6.3. When power is raised-and the reactor isfoperating under
conditions of unstable xenon-135 poisoning, the required control
rod positions (see point 7.2. of this supplement) should be !

maintained by varying the boric. acid concentration in the primary t

circuit but changing it no higher than the permissible level. 5

7. SAFETY MEASURES
,

7.1. In the process of starting up the reactor- and bringing it to
power the neutron power level settings of the scram system should ,

conform to the following values:

- prior to going to the minimum controlled- level - 5(5)%:
to 50(40)% of nominal - 55(45)%i

-

L - to 70(75)% of nominal - 75(80)%
'(95)%to-(90)% of nominal|

--

to 100% of nominal - 104(104)%|
-

! -

t

The numbers in parentheses indicate the power' levels and
corresponding scram system settings for physical and power
startup of a reactor with its first fuel-charge.

7.2. When the 9th and 10th control rod groups are: fully lowered
~

into the reactor core, reactor power should not exceed 80% of i

nominal and when the loth control rodtgroup is fully = lowered it
should not exceed 90% of nominal with energy release unevenness
coef ficients in the reactor core less than the maximum *

|
permissible for the specific power levels.

7.3. The concentration of boric acidLin the heatftransfer agent
ofLthe primary circuit should be systematically monitored and
maintained within permissible limits in the process of raising >

the reactor to power-and in power. operation: 1

;

>
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7.3.1. On the basis ot the readings of t ae - IMR-11 concentration -

meters and the results of chemical analyses (twico per shift). |

'

7.3.2. On the basis of the po.;itiono of the cont rol rods and the ;

symmetry of the distribution of energy. release in the reactor
core.

,

!7.4. The symmetry of the distribution of energy relesso and'' the <

heating of the heat transfer agent la the reactor core had t.he '

conformity of these parameters to the Table of Permissiblo
Conditions should;be systematically monitored on the basAs of -

Idata provided by the intrareactor1 monitoring ' system with reactor
power higher than 35% of nominal'.

' ' '

'

93/ 7.5. In a transition to control of the loth group of control
rods, any. LD-2 sensora installed on the 8th group of control rods ,

should be replaced with DPL type sensors.

Note: When physical calculations used to justif y ca' tograms 7

of current fuel charges indicate the possibi.'ity- of i

ensuring a negative temp'erature' reactivity coefficient ~ !

of less than -0.001%-per degree when the 10;h and 9th group.- ,

of control rods are lowered 20 to 40%,.one must-revise ,

this supplement in'lightlof the-specific pnysical i
;calculations with the approval.of the-Energiya. .

.

National Nuclear-Power Plant Operation Research Institute :
.'

and the representative ~ (head)-of'the! inspection team of.
. '

the State Nuclear Power' Inspection Agency.at-the power-
plant. |

.

+

i
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d/ d. DEMONSTRATION OF THE POSSIBILITY OF REMOVING THE LOTH GROUP OF
CONTROL RODS IN THE PROCESS OF BRINGING A VVER-1000 REACTOR UP TO i

POWER AND OPERATING IT

The experience of starting up the first unit of the r

Balakovskiy Nuclear Power Plant after the first recharge in t

meeting the requirements of this supplement (wi th a positive
temperature reactivity coefficient at the beginning of the run)
indicated that the steps taken to ensure negative reacttvity |
coefficients were effective. Measurements revealed that the i

'

temperature reactivity coefficient at the minimum controlled
level with a heat transfer agent temperature of 274C in.an
unpoisoned state with a boric acid concentration in the heat :

*

transf er agent of 8.7 grams per kilogram with the 8th group of
control rods raised to a height of 30% and the 9th and 10th ,

groups lowered was -0.004% per degree.

However startup and operational experience has indicated
that tailure to remove the grcup ot control rods in the process -

of building up power and xenon-135 poisoning leads.to an increase
in the maximum energy release unevenness coef ficients and heating
on the fuel assemblies and operation of the reactor core under
design conditions and is redundant from the point of view of
ensuring a negative temperature reactivity coefficient, because i

when the reactor is brought to power from a hot unpoisoned state ,

and boric acid concentration is below the permissible level (with,

a negative temperature reactivity coefficient), the following_
'

changes take place in the reactivity budget
. .-

No. Reactivity effect Change, %
1. Increasing power to 100% of y

nominal and heating to 302C -1.7

| 2. Xenon-135 poisoning -3.5 1

3. Removing the 8th, 9th, and
10th control rod groups -+2.0

Thus, in order to compensate for a total negative
contribution to the reactivity budget of approximately 3%, an
additional 2.1 g/kg of boric acid will have to. be removed. In
view of the fact that the margin between boricLacid concentration

| and the maximum permissible at nominal power (Trans meaning of
following clause unclear] is approximately 2 grams per kilogram
(in terms of reactivity, and the reactivity compensation margin

I of the 10th group of control rods-(when the 10th group is in the
70-80% position) is 0.2 to 0.1%, then if boron is-intentionally
or accidentally . removed ar.d its concentration.is higher than '

permissible, the power of.the_ reactor'may drop and could go as
low as the shutdown level.

Thus, the current concentration of boric acid, which
determines the sign and magnitude of the temperature reactivity-

,

coefficient in the process of bringing the-reactor up to power,- 1

will change only negatively and will not exceed. the maximum

:
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permissible boric acid evueentration under practically all
conditions. ,

in the evetit t. hat the scram system operate =i, additional 7

poisoning will occur in the first two hours due to the
accumulation of xenon-135. The level of this poisoning will ;

_

depend on initial power and may get as high as 2% ( for an initial
power of 100%). ,

1

In any case, the amount of stable xenon-135 poisoning, which
is equal to 3.5% (see the table), is 1.5% greater than the ;

overall efficiency of tbo 8th, 9th, and luth control rod groups,
!which guarantees that the maximum permissible concentration of

boric acid will not be exceeded-in the process of going to power ;

operation af ter the scram system has operated. Xenon poisoning ,

will reach its initial stable level for the nominal power level
only 25 hours af ter the scram system has operated.

95/ Thus, the above indicates that the " Decision Concerning the
Prevention of Positive Temperature Reactivity Coefficients and
the Procedure for Starting Up and Operating New and_ Existing
Nuclear Steam Generation Plants with VVER-1000 Reactors Using a
Two-Year Fuel Charge" which was proposed by the Gidropress
Special Design Office, Kurchatov Institute of Atomic Energy, and
the National Nuclear Power Plant Operation Research Center and
which calls for removing the 10th group of control rods (point
2.5) is well-founded and should be imple mented .

[Trans: This section is followed by-a form' indicating that
'

pertinent individuals have acknowledged fatailiarization with the i

operational rules for unit No. 3 of the Rovno Power Plant, a list
of changes and additions to the operational rules for unit No.3
indicating the points or paragraphs in question and justification !

and acknowledgement of the change, and a review sheet for the
aforementioned operational rules indicating changes and
additions respectively, all of which' indicate paragraphs, pages,-

'

I and dates and the persons acknowledging the changes and additions
respectively}

,

i
'

i

i

'

-i

'
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The general reactor operation principles for unit No. 3'of
the Rovno nuclear power plant aro given. Those includepreparing the power unit for startup, starting up the
power unit, power operation of a power unit, basic
characteristics of a unit in operation, and disruptions
of normal operating conditions leading to shutdown of-

g, the primary equipment of the unit or a reduction in~itspower, h discussion is -also given of handling accidents ,

and disruptions of normal oporation, shutting down the
power unit, rocharging the reactor fuel, special tests,
and standard indicators which characterize the safe:
operation of a power unit consisting of a standard nuclear
steam generation plant.
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