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" Event tree
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Cause consequence diagram

" Event sequence diagram
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' Fault tree

" State space diagram

" Reliability block diagram

* Failure modes and effects analysis
* Top event



o g aalsh 4l L;LM\J_UJCLMU%Q}):M.:ﬁéjquﬁj&TJ\J%)) s gla o‘jjf
S i Jolo b gl ¢ (OS5 5 mend o3L 53 Slabad o ms oo ¢ Dlalas gl ol Legas oS LS
(YN 0L 5 ote)s s o 5510l sl

Sl Ol C bl o —V-0-0

ot Jola S ail e (HRA) 'Ll 0laebl s s PSA Lol 53 0 a0 S
sl gy 5 Gl gy s 5 cus s ) gtk e o s Shae ol 05,8 515 ¢ ludl slas Shae

&‘J}J‘j‘dw‘%u)t}uﬁﬁjﬁ\éyl{éﬂt{ﬁ‘éLﬁWW‘.}t{..Li\.:w.)a;f
YV TAEA) L s 5 ol 385 53 VL s ¢ SL1 sl als (sla

PSA Jdou (gl » 518 5,90 sla eals —V-0-1

b o3 et i sla e (3l (oS (512 5L 350 Sl pled A5 5 (655l e ¢ Silay e ¢S
G s L3 S o 1 i Ll e e mes 3 gla enls 35S Sl a5 L el ik I e
B sla Jus pns Joli al o ol Sllas L 5,8 gm0 ol (S L3 e 5l e
Wl el Sl s eSS 5 bl o oals mle end © 5l 5550 la el 5 Olabl

(YA Oliams )3 53 oo gl 0 b o gla oalad oo 5 3V (gla sl

D558 0 e B A 53 PSA Oldlas 5L 5550 sl esls Lo gas

ijuﬂ sl gla osls @

‘SF“&L’L.;ﬁ‘f'ﬁé)b4—<$¢ﬁw‘c,ms‘ol&kj&\ﬁ&uub °
‘jl-h-\o\-" &Lk.?— LSLA e_}‘_) [}

A Wk o ‘5\.45 03ls °‘§:’.‘i -\-0-Vv

oges 0313 oL Sl s sy dsly samhe e esls ¢ e slajmell ey ol ol o

chl s min b o850 G sty et gla zell 51l e b esls cpl L 3 sd e eslinul

' Human reliability analysis
" Generic Database
" Plant specific database
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Abstract:

During nuclear power plant (NPP) normal operation, emergency power systems
are in stand-by status, but in a continuous readiness for start-up. In case of
occurrence of an initiating event, e.g. loss of offsite power, requiring operation of
diesel generators, the start-up and acceptance of emergency loads is required in few
seconds automatically. Since diesel generators are mostly in standby status for long
time, it is vital needed to ensure about their operability in a periodic manner. The
maintenance policy is designed for a test/inspection procedure to examine that diesel
generators work correctly per demand. Thus, diesel generators have special
functional profile. The profile takes into account of redundancy and other safety
features such as physical separation and diversity. The maintenance also obeys strict
safety and quality requirements. Due to their long standby mode, aging problems
shall receive special attention. Although classic reliability assessment is widely used
for evaluation and safety of nuclear power plants, deterioration mechanisms during
intervals might affect dynamic behavior of diesel generators. This process cannot be
modeled by classic reliability assessment adequately. In this research, Dynamic
reliability assessment is used to model dynamic behavior of the Emergency Diesel
Generators by utilizing Monte Carlo simulation. The study investigates effectiveness
of aging consideration on the proposed method compared with conventional
methods through incorporation of dynamic reliability assessment. In this research,
using exact computations and/or discrete event simulation, reliability block diagram
and Fault tree applied for representing dynamic sets aimed at aging, reliability and
maintenance modeling to find out the optimum maintenance policy for maximum
availability of the emergency power system upon demand. The methodology applied
on Boushehr nuclear power plant PWR Emergency Diesel Generators.

Keywords: Emergency Diesel Generator Bushehr Nuclear Power Plant, Ageing, Dynamic
Reliability, Dynamic Reliability Block Diagram, Dynamic Fault Tree, Availability



