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The operation of power generation cycles and their related events are one of the main issues in
the field of safety of power plants. If these events are not properly managed for any reason, the
consequences will be irreparable. In the meantime, the operator action can be one of the most
effective factors in the management of the accident. In this research, the operator action has
been evaluated in the main steam line break connected to the turbine and total loss of steam
generator feed water for the Bushehr power plant. Firstly, the data has been validated in both
steady and transient states with the final safety analysis report of the power plant of Bushehr
as a reliable reference. The results indicate a good agreement with the final safety analysis
report. In the next step, the operator action has been evaluated to mitigate the thermohydraulic
parameters, including temperature and pressure. Finally, by performing an operator sensitivity
analysis in the main steam line break connected to the turbine followed by total loss of steam
generator feed water, the maximum possible time for operator intervention has been estimated
76 minutes.
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1. Vessel 7. Gas removal nozzle

2. Drainage nozzle 8. Emergency feedwater spray unit
3. Blow down nozzle 9. Steam nozzle

4. Heat-exchange tubes 10. Steam header

£, Separation units 11. Emergency feedwater nozzle
6. Main feedwater spray unit 12. Access airlock

(101 g9y Hlin Wge Silas (1 JS

Volume 20, Issue 3, March 2020



G2y dllac g spoi0) |yoj OFA

433'.9 95)‘.14» -¥

ol olyandy s Lol dlg) b i di3l> dy Limgh ol
Sl @sly> gz oS gy oS5 9T sl apias T JalS
dlaz I dsle ol g0 wBlayy gdse Camze Gl =lhb
4293 H9o 18 3g5 (sloolSg i waz Jud y3 o el Gl
Bezge wlinizi ) aSiyl 4 drgi b Lol canl 48§ 8 (535
gy o8558 (sl sl> 95 ol plojan 3lusy pogad 53 (Gaiwe
bb S 43l 1unl 45 39800 GBS 1) s uyiawd 5
gy oS5y Gl led IUT (fS 55 & sl Lol )
W )_Jlj U,u)l)f sleosls b QT a_\Lu 9 odd JU3s ccwl 39390
B> 93 ol plojan Sazy @ calys )3 g 39d b e
N WIEVEI Y

iy Lol dlg) bid S ks wT,s -F

Ugo oy 9 gl Jlae 13 ez 93 5l e cuss b disl>
das 4y asie ST Jla Glal b pgan¥gil b 5 g3 sl
el )y do) b g jauatl g )l Jlas Sz
logyie 4 4295 b Gupw A08le Gl HLSU piud oy
i ghd (SaS g Glol s T bght auS ghd eyl
e A 9 gy lS (3 oy Glol jae (Vb 53 39290
el eyt GLSU pad ool 1y aalss &) uei gl
390 @hd b gl g 0ad ylu Age 53 T 15 el
ol 9 el amlos ()3 1y oSl (5ylhdl igels Jas gl oS
sl e 39050 3 gl ylae Hlid (alS el jlid lals
w8l Juds 4 p93 L Wgo 4y bonye Jls Lol ks pgusl
sl wlidgyie 4 azgi b Lol 390 dun S il 42)5V0
dedy 4 asy dlope )3 390 dlun g o3 QS sud o
8l 4 g9yd S slaalie 095 ikl sl
] g 53 ite wigSTy Sy Jlacl ailie 4 o5 1S e
g F g Vg ) )l Voo 4y boype oYyl slapd Gupa
L_;lﬁ:ucu ol Juds s Lag asls & bghs il 5y )Lis U o
i el lej 950 ) it gh (SaS g Lol dyiss T
L LT s TS5l 5 0ad azlse JSe b S5 Sl laalso
02l - Bbise Gl sdcaul Hlu Wse 4 e (65phT o
o by Gl Wpe B U515 O (slos o 390 sl Jos
Lo o5 o (gaulsi Jlu e Glalidl el Los Gigliél ol
1olgs JLisr F g ¥ 0 o slaalge slol bghs Lis il
2 39250 Ghaal glasad el jLid Gialidl ol el
oS ords 395 onSlac dhii 4y By cloige Lol dg s
ol 5o il el e a5 (a3l Lils cdls,
slige ol élaw Ody Jods @ g5l dalsl s Lagd e Ly
&obbel el OF lapiu glaileder 15 4 € g Vo) b
G35 b g ol ylg 395 (g3ee dhii > £ g ¥ oo 4 boyye
sl sl oy g 03 plunw (390385 )3 G O

WA didul ¥ oyl Ve oy9n

6Vf 1 anz
arpBA — (apppA) FWF (V) +
IeA (V= Vy) = (apppA) FIF (V-
a (Vi-vg) vy
at T 9

(t)
V) — CagaypmA [
9%
f ax
90 w¥slen ;s gile g )l 5L (sl jui il slir @Yslsene

ol odd ylo

%(agngg)+ A%;_x(“gpgug%‘q): - %_
%;7 (agVyA) + Qug + Qig + Tighy + T hy +
DISS, )
5 (arprUp) + 55 (agpsUpVya) = —P L
%a% (a’foA )+ Qur + Qi + Tyghy + T he +
DISS; )
Q = Qug t+ Qur ()

3l Gl 5y (sadgl (lgs Sl wl o oS ol uizen
ulaie ol 1) 55 A gy ol s 1y (gl (sl ,iiSTg

ag) _ [p(©)-pla®)

at 4 + 2L 4G +S (A)
2= B - 260 o
Y(t) = Zf@(t) (1)
Pr(t) = Qf¥(0) o)

sl (glayiia gpss (1 Jyaz

byl P

ok L
aols X
olas P

SIS 3 Ug Uy
s 5518 L

&lo g )l ey Vg Vs
ieShs hBye cudyS Xn
298 Al Py

}l8 cpuilo (clogyss 5l iawsd FIG,FIF
oz 2215 3 Jlwo 4 glsns @yl Jll ggaze Q
w9 puSW o
pli 09,5 (551 slagygyigh Slass Ci
6x2l Glopgyish il cape B
x>0 slopgyigh s fi
S e sigs 1dss oloj .
AiyguiST) p
eli o) ably woli A
4b o5 5
by &5 ¥
by ghio ghw Zy

ode Sl usige (dmgly sale doliale



OFA sy o955 55 ddeT LT 1188 g (panysT 4 Juaio Hliny Lol dlg) b caunSd sl 5 45310 3Klac 0T

dly) b St 4isl> 45 3l Slae (55, sl 3T V-

e O Jal lasé ohandy )iy Lol
ol disl> S igy Job 5> o wleladl 5 ygilnl jea> coanl
6 el 0T (gl il caawd ol )3l pliobiz
ST iz 5y & cwl adply wyge eilnl 3Slas ol
b sl & Gilej S Tae a5 390 G e (59 Sl
O ol 3l (659l o &8 g aied g cutd sHilul g9y
o gl ded st Gy A 5 eslatwl ooyl SLo U8
A oylid Ghagl (bayad Gl 390 byl et wlileas
Mo ls sy Gui slepiusw i @ies wlilee eladl gl
s Gyt )3 Sl g oy HUES 53 355 sla i

et g it (g3iliul -0
pll gerd 4l caw I eyhe cdly & Ghabd s
by gaplos |y HLad (halidl azit 53 g Lo (lnliSl g0l
dds0 pladl by gl 5> B3le J,15 (gl oS Slol 3l alex S
5 Los Lialil i1 5 1l el Jol 5o 405 g s (gl
o35k @ phdl jgill S Sis Jlad Gildl ol Cdleie
e Jsl e JLis LialS g oxlis el sbai
sl e 4 T eis lybudl 01555 S s 31 o3litol U (puopas
ey o led | 4wyl O ez gl B dgde Gul
Jlsd o1l 3l iyl cablyy atupms oS s b Los 5 ,Las
Le Jacdy cusilan b (bl 5l 5u 9 Whise pialS g
D9de gl s> 5 I ]y caled )3 g
3 ol &5 g cdd 1l ) S 3 ol Glgie GIS ssba
P8 Gl glepiuw cwl diugly j5ilnl 3l 4 byl
igdse i8S LY B3 slapie plsied gy ol
wdlyy sy ye5ly Glel glaguy 9 wiwe dgil wygen
shy il sl dolee [8laTas Ghgels wygody JuSuw
Slopaitin 325 ¥ Jgao -l o 0313 5l WV lasly 53 1Ty ol
A0 olid |y dslee jy aigy,Sa

Qnet = Qcore + (mh)pr = (Mh)gy (")

hloo oy iy (¥ Joaz

el prev
93T, oA S @i 53 IS alls (65 Quet
3055y 8 51 ouiaslal (gl Qeore

Feed ;I ondaslsl (g5l (mh)pg

Bleed ;> osdcuiblsyy (g5l (mh )zy

St gl -#
s Glol dlg) bs S disls I Jols b «idy ol
33 ilusle 3551 oslil b ayiss T JalS olads olyamay
il 01 dlad gy @38 g o9 p (sl S9290 Ly
oSy a3 gl 4Kyl 4y dgd by (hid gl oS S ylan Lol

Modares Mechanical Engineering

4 boye )l Age (guipgs ¥ Kb S e g)ls Al
A3 50 ULI.MJ I) UTctg LJ.:a.uo e)f 9 dyw L5Lba4>‘.w 9 al> 94)\_\.,»
ol o_\muammg_ia))a)s opls La)uMGAB)Jzo9

o @ e 0F 5 Sy (glaasls 5 )y Wse (g0 (¥ JSb

JolS 51428 olyandy iy Lol dlg) bt s atals w6 -v-F
ayisi ol

T JolS s olyands 5o Lol dy) bt cuss aisls
2 58 bkl iel O glapiuw &5 33i0 (B3 @piss
e bl riiiha el Jae gl o5 sl oy
b dsl olae «syhksl 5 (SaS (Lol iss OF (glapiuuw glhd
ey )y sloalge casliol SSLac fyj 03l 415 sladdleos 5
bl g9 eSS Jhuw @idl> glej Job y3 45 a0
Ylg ;b iledy (aled b by glaalse dhuwgay SIS wyly>
olyamay 1y ol slae jlid (ialish dlos (Ialidl ol &5 394 8
39 JyuS s ialidl ol )1 aSil 4 29 b el aalgs
ohandy |) Gibgw gladio 93 Gozen piiliphe Bl
e gy s g et o §iliel el ol )3 weudls wnlgs
Jito eyl ey & Ghild )3 g 4l 2hb 5l hs @olg>
Liasly 3 1 sl o i) Lid ialS o oy ylgieds Sgdse
Graal s dw 5o bzl 3L L sl (gobhel (sleySlae
Ugy daldl 3y wladse Jol lae Hlid (halS 5 sw oslid
o3l 5 plug (5loSis jshiedy Glanl slepituns gyl
SLid g ealy el ) 3 Jae olly 9 paal el SO 4 o
31Ty o9y 4z 55 g 0313 halS (uwguone S 4 1y J! e
S e 25 disls L5

Volume 20, Issue 3, March 2020



Gy il 5 sp05058 s OYe

-
s rcccc e n————

12 == =FSAR
— RELAPS

o 2000 4000 8000 10000 12000

()

A3l 0y Job 5> Jol slae lid (¥ jlagad

b Sudery Job )3 0SS Jlww slod 9 i slayialiy

Slod «(5399 (5lod Jlagal culyidy ¥ jlagal it dilusly o 4
4 azg b aede glid dals Job 3 | bl glos 5 2905
dodd 4 o5 cal Hlid 4 aud s obdy Loy lagad lagald

1398l wSis Joe (ool aiss uT 6L€zaum 3HSlae
Cadl cold glod SO s ‘QIAS)_Q: Lylng03 colyd 53 g ol el_?_’al

Lo ( 50

630

620 |
. B

610 =

-

s90 |

580 :fh"‘\
Avverarvemnay
h¥ s Vevedrrrmrrr,ry, -~ =
. 1 (5% veraNms s,y
= sn0

Vv VvianAnS
m— [nlet Tempreture

= o= == Outlet Tempreture
----- Saturation Tempreture

0 2000 4000 6000 8000 10000 12000

i(s)
Oloj ey p9351y gl 9 52955 (53959 (slod Wl jlagas (£ slagal

byye dg) as ,lad «isls (alal 4l s cands spay s 4

UhalS copuway GLSU s osy Jus 4 93 )l Wge 4
4 5 el oascawl By Wge Hlad Silu O Hlagad ubise

Ol 4y £95d (5305 e b g gy (SiwSd Jlael amo

=
- FSAR
6
e RELAPS
s
=
% 4
&3
1
0
] 2000 4000 6000 $000 10000 12000

us)
oSl 55y Wge ;LaS (0 4lagal

dsb 3 [ F g Wi by sbedge i 4y bgypo slagai 7 1393
9 Glol 4iss O i ghd Jus 4 .m0 plis sl
gy BB eyl cailsy ededs LB (9,0 O slod (SaS

o3 (b3l el 45 035 Ty GRalil olej s9,0 0 ol slase

WA didul ¥ oyl Ve oy9n

s (s3lodasds Gradl iled AT GBI 53 sy Lol dg) b
Lol dg) b St sl lojan sy ogas 55 g Ll
Ll 13 ccunns puyiws 53 apdes O JolS™ ()lads ohamay Lo
sloosls b by Llol dyf b cass @l 5l Jols mlis
Boaobios 85 bauwgi o5 iy o9, Gl (2led lUT GilS
Oww 9 odd odly Gubi wid elxsl (DINAMIKA-97)

3950 091 didl> 93 ol lojed dasy a4y bgie (glaylagas
G50 45 cm 93 5 sk byl Lol dg) b ki aisls
Glel )1m 4 (6,505 5 gill w53 093 )l Wge 4 wlez |l
i s ghie phw sdie ST gdie pis b
Voo 0 &5 gl e Hlagad V jlagal cwl o/\YF g o/ YEF
S Glel e 4y &5 Gilaw 1Y lagad g 39850 i 095 5l
oled 230 lid dsls (ol asliYeo ;3 1) 3950 (4w
by el @ilai loosls gde oany laylsgai 4 oS aigS

Ao Ui gy o9, (el led LT LiyliS (slamosls

=== FSAR
—RELAPS

100 120 140 160 180 200

1s)

1400
=== FSAR

200 —— RELAPS

1000

. 600
.
£ w00

200

0 50 100 150 200
t(s)

L Glol 5um 4y sl a5 Ktasi 5 olise (¥ slagas

ol by sy |y sl ylae Lid (hunlio lsgas ¥ ,lsgas
Iy ealie g,y Laylagal 3gdse odmlie a5 4igS ylas 230
s 4 cdial> aig) Job 55 a5 e Jlids o)l i Job 5
Vol glaalse 4 baye (g hhsl st Of lapiuw 3Slae
Gl SiS Jae g osuy pagl wdle So 4y gl Hlae jlis F g
k> 518 51,9551y oy s g S e pladl STy e (Wb

9o zHl>

ode Sl usige (dmgly sale doliale



OVY yedgy o5 55 43ises T laEs § ¢paysd 4 Juate Hlin Lol dlg) s cankd ddsls 53 4l 3Slac 5407

600

550

500

450

T(K)

400
350
300

50

0 2000 4000 8000 10000 12000

6000
1(s)
0bj ey 59551y Gl 4 (63959 Jlw (slos (A jlagad

600
550
500

450

£ 400
350
300

30

0 2000 4000 8000 10000 12000

6000
1(s)
0lo) ey )93STy B 5 gy Sl sled (3 Jlagal

asl> Job 53 1y ol jlw Wge OF 55 lagad Ve ylagal
33 e HSU st eauny s 4 S £9,0 b ams e plis
cad b g odd (g3 Of 5l ety sdpscal jlu Wge OF

Ao pielS (a5

L(m)

0 2000 4000 ﬁ 8000 10000 12000
S

Oloj ey el iy Wge S5 (Ve jlogas

9(:L0'4J-‘QJUTL5LQ’W39”W9M443L>
0loj y9p0 4 Azl 53 S 5o (5L S ) ik (SaS
b LinlS el oy lailse huwgi 3T eyl calay
MSlac 5 45ilnl 3955 b b caled 53 &5 oad ladge ol SIS
Ao ol el Sy @ ) ladge Sl Gleal slapiugw
Ao ol [ F g W o) b slaidge T 55 5laged O laged

L(m)

o 1000 2000 3000, 4000 5000 6000
1s)
ooy ez F g ¥ 5l (slaalge 515 (O lagad

Modares Mechanical Engineering

Wy 3 00 [l laalge azuit )3 g 4yl jlae jLis (ialél
bohs jlis (i8Il el yo jobay HLaS il gl il
gl sl 45 dedipe w9 dade Fg W)l Age
S 395 3Sas dhiii )3 )y slaalge Lol dg) bS53 39290

g a9 5b Wipe iyls KWl EaVNOF jLis

9

8

7

6
= 5 == =FSAR
% 4 —— RELAPS
v
SO

2

1

[

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

i(s)
arl> d9| 430000 PR | )\.‘24 6LmJ.J9A )LMs 4 )|$9A:!

B Glel dgl b cunsis sl gyl I asliplisabl 5l (ug
23 by o893 ieal (el 3T (i)liS slmosls b of @itk
Slol 4yl bs cuks disls 5l Jols (slaylsgai 45 Gidu el
ol Gmghy Glel plgie o5 apies OF JolS ()ladd olyamay )l
g oo dislay

el Jol jlse jlis sl g, Job 5> e slasially I G
JLid sl g9, 31 oo aili 13 g0 amlie 4 digS len
6okl sadil I Al & Hgilnl ySlae Lds 4y ol jlae
e 9 035 Iy guse el wunl oailid ienl (gl
29 oday el edle Sy 4 bl (el glepiue b 3g)9
Slae jLid lage3 ¥ jlagad 3gdiz0 2l disl> 518 I HeiSTy azi
830 ldd dsl> gy Job 5 1y Jg

o 2000 4000 6000 8000 10000 12000

1(s)
B3l oy Jsb 5> Jsl Jlae JLid (Y jlagad

Gl ey 9 (53959 Jlw slod caiia 3 9 A (slaylagas
29> 2 o> s &S el gl BB 3o glis | Heisy
oled g 1lse dolsl 8 (6399 53 Jloww liasti b uwliste I8
|y sl Kgy i jebay 3gdie 023 Laylagal ;3 o aigS
@l 52955 9 (63909 sled H9ill HSee I il S o JLds
los Giaal glapituc G055 Juds 4 caled 3 9 035 lag (5345

g0 el

Volume 20, Issue 3, March 2020



Gy il 5 a0 s OVY

1000
------ (TLOFW) RELAPS
== (MSLB+TLOFW) RELAPS
500
400
0 2000 4000 8000 10000 12000

6000
(s)
ST ool g Y2 (slod diiis olyads (gltunlia yl3gas (Y lsgal
s T JalS 518 olyamdy i (Lol dgf bd oS disls 5 coulus

ABlaz wygod aiss O JolS laas aisls o

(xS Y

iz disle s eilal GRS uy 4 b I Glegly ol 4
owg 4 date Jby Glol dg) b cusd dbls plojen
sy 38 3dgi oS (sl wdss O JolS pladd olandy
Olsie eba B Seyge (hbgh 4 dzgi b gb wisly,
SLeriably (595 prizmean 9 ddlo bl )3 1y Hgihl g 236
30 5 45 sl o 5 LS gl .3gad oumliie Saeliydgey’
1295 8 63908 led 9 )b g oaid Sl bl y5lhal 395
ol Ko glyisds & gl 9 adly (ISl Gl s9p0 4 8
Bl o 4 gloj Jsb 53 wsdie aslid 4l >k il ils
S 4 gl Sy Job 53 Lo Glalisl gl g ey 3l
el &5 el wlss ) B gledle gl
2% 928 Tgasly Slge HLal calgd )3 g )eS]) b 4 byl
» L Gludl gelgz g g by pislihhsa 9 odd huse
cdly amlgs (o

380 isls gg,i 51 V0o auiliyy Jgl Hlae dries ¢ cuis (g5l
0S5k S e Wl b ageippenl 9 ddle S s Gl
Uid phalS g Jhw o35z sokiedy eajlid slapd (g k]
Greal Slepinn Gub jl omly led b Jhw 3955 iz
Al ) 9 oMol 4wl )l SO glied )bkl g
ol 5T prizmads -l 0330 SaS @il 6 §1 o zo,5
oles HSTas &5 (laigS @ i8S g0 eilnl HSLec oloj (59,
yoly 48 8VF |y Jlaiol s> jlge 9 ol J5uS sl oY
wiss Ol JolS olasd disls 1y o5 cwl Gl s ool ccwol 03903
4l Bliae . cuol 04 39Ty 4iBIAY (o) oyl A1az eyg04s
50T Gl 50 39250 (cloals b osalewddy (glwosls dunlio
bl Bl @250 plgieds gy a8 1455 oS58 Gheal (led
G Y3 Al gl oadply il e g sl (S
ROWIYS TYRLL LYV

el 0285 gl S tiengd by (5390 13338 9 S

el 0383 ol S tiengd bawgi (5390 1INS] 4pal

el 0285 gl S Siengi bawgi (5390 (@8l Byl

ol oddid ¢l ug_\,wug_v buwgi (5390 Ulf.&.w.uy (g

WA didul ¥ oyl Ve oy9n

b sty ySlas oloj (55 cumlus T 5l Jol> il A-#
iy 55 5 olatl

3l pSlee sl @Y ploj JiSIa> uas i (i3 ol )
S exSolz o @ 4y wisi g e sliwl g9,d Hhied,
el By ol

3o oitg o8,5) a2ly ool (aled LT ()l 4 4z b
Sl a0l I Guy 48830 (loj 53 ygill wdlos wisl> jo
Gb S0 el wild Guyes 3 kel wiss O
oo 8L ool gy 05 b 53 HeShy G 8 [z 0
b 150 eslS 42, FYFAG S a8 b 3 (slos payiSle -
5158 Loy 53 3905 j9lad (aglS dmy Mo VPND I e (sles )3T
Al pials 4.

Il Q8 g5 )3 eSS (slos g dgdd Sl I8 Y
A8 jolad (uglS dzydAYYD

4 e WS Q3 g el (il g9 (sl gl 3Sdes ¥
Sl bohs jlis iz g adgl 0iSS0S HLiLS oS 39
GPhb Hlid oSl 53 4 03Y 39, 18 >hb jliee Lis %10
ol JSLKeY/AF  \W/VE Cutyias g3l g adgl jlae (slp
ol 59y ol T elaxil s delllas 90 Jolhe ¥ Jgaz
2 3950 odalie oS b Glas a230 glid |y gl HSlas
Ui g g aid) yils b dgam I gl jlae jLid @i ESVY lej
5 odelcwosdy polis 4 dzgi b 14 Lo JSwLEeYo/O 394>
3939 oley oAl sl & Gl ST ohb jlxe slie
wilifFee 391> ploj glyie «wwdS pladl gilnl 3Slac
b @obbel @it of i 3Slac pic I a2y (4835V7)
9 bald S ez eilnl 3Sdee 3955 sl ol 51>
P cwl G s el cwdls s dsls gg8g 5l (5uSel>
g & jgilyl Heas 43 @ldsi Ol JolS ¢alyewnsl disls
ol ospuy pladl g daliphly So B s phlSan o (Silde
o2l &Sl oaids 3ygTy (ABBIAY) Alileoo 3ga 53 Hlade ¢yl
Bl gpinad 4 dzgs b ggilyl ey gl Giloy S
> @lss OF JolS s ohandy jlxg Glol dg) bs cuss
Wols ailSlaz gy iss O JolS olads dsls b duglio
68 ool SIUT (gldunlio Hl3323 1Y 3585 ol duzgs JlE
olyandy )y Glol dg) bs sl disl> s yeill ySlae ¢loj
T JalS palscansl disl> uican o apiss T JalS lass

2350 ol |y ailflas wygods dyiss

253hal 8hae o (555 ol BT olasil (gl asllan Jole (Y Jgaz
B sles jiSlas ousS S Jlw slos  Hlas jlid

(min) (le;

x) (K) 29,5 (MPa) s
YEO/OF £EV/Ve Vo/o) % 2
AVo/VY SEV Ye/\D Yo
Ao/ E FEE/ WY Vo/VE s
VYO SEO/OF Vo/FA %%

ode Sl usige (dmgly sale doliale



OVY 5y oBg,s5 55 T T l188 g ¢yanygT 4 Juato Hli Lol dlg) b caunSd dial> 53 45310 3Klac 0T

M. Assessment of passive safety system performance
under main steam line break accident. Annals of Nuclear
Energy. 2014;64:287-294.

9- Pavlova M, Andreeva M, Groudev P. Steam line break
investigation at full power reactor for VVER-1000/V320.
Nuclear Engineering and Design. 2015;285:65-74.

10- Atomic Energy Organization of Iran. Final safety
analysis report (FSAR) for BNPP: Introduction and
general description of NPP [Report]. Unknown Publisher;
2007.

11- US Nuclear Regulatory Commission. RELAP5/MOD3.2
Code Manual: Code structure, system models, and
solution methods. Idaho: National Engineering
Laboratory; 2001.

12- Mozaffari M. Simulation of the effect of a small break
loss of coolant accident (SBLOCA) transient on VVER-
1000 reactor pressure vessel parameters [Dissertation].
Shiraz: University of Shiraz; 2006.

13- US Nuclear Regulatory Commission. RELAP5/MOD3.2
Code Manual: Code structure, system models, and
solution methods. Idaho: National Engineering
Laboratory; 2001.

14- Allis-Chalmers Manufacturing Company. Steam
System and feed water system failures [Internet].
Washington:  United States Nuclear Regulatory
Commission; 1962 [Unknown cited]. Available from:
https://digital.library.unt.edu/ark: /67531 /metadc8722
88/m1/1/

15- Luitjens J. Code calibration and validation framework.
Idaho: Idaho National Laboratory; 2011.

16- Kliment T, Kvizda B, Zold T. Small break LOCA analysis
of Mochovce NPP VVER-440/213 with operator action.
Proceeding of the 6th International Information Exchange
Forum on Safety Analysis Nuclear Power Plants VVER
RBMK Types (Forum-6), 2002, April 8-12, Kiev, Ukraine;
2002.

Modares Mechanical Engineering

.l oddid ULu Ugwg_v hwg) Ed90 ‘_,JLA 8JLLA

&lie

1- Atomic Energy Organization of Iran. Final Safety
Analysis Report (FSAR) for BNPP: Accident Analysis
[Report]. Unknown Publisher; 2007.

2- nrc.gov [Internet]. Washington: United States Nuclear
Regulatory Commission; 2016 [Unknown cited] Available
from: Not Found

3- Svenson 0. A decision theoretic approach to an accident
sequence: When feedwater and auxiliary feedwater fail in
a nuclear power plant. Reliability Engineering & System
Safety. 1998;59(2):243-252.

4- Gencheva R, Stefanova A, Groudev P. Investigation of
steam line break accident during the development of
emergency operating procedures for VVER440/V230.
Institute for Nuclear Research and Nuclear Energy,
Tzarigradsko Shaussee; 2002.

5- Muellner N, Giannotti W, D'Auria F. Investigation of a
possible emergency procedure for the VVER1000 NPP in
case of total loss of feed water and a main steam line
break. Proceedings of the 12th International Conference
on Nuclear Engineering; Arlington, Virginia: 2004, April
25-29. New York; American Society of Mechanical
Engineers; 2004.

6- Pavlova MP, Groudev PP, Stefanova AE, Gencheva RV.
RELAP5/MOD3.2 sensitivity calculations of loss-of-feed
water (LOFW) transient at unit 6 of Kozloduy NPP.
Nuclear engineering and design. 2006;236(3):322-331.
7- Bucalossi A, Del Nevo A, Moretti F, D’Auria F, Elkin IV,
Melikhov Ol Investigation of accident management
procedures related to loss of feed water and station
blackout in PSB-VVER integral test facility. Nuclear
Engineering and Design. 2012;250:633-645.

8- Lim ], Choi SW, Yang ], Lee DY, Rassame S, Hibiki T, Ishii

Volume 20, Issue 3, March 2020



	1165
	1165-TXT

