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Fig. 1. The main arrangement of the whole power plant site: the nuclear island is shown by orange color and the electrical power generating island is
shown by blue. Left: 3Dimensional arrangement of the power plant EPR: 1- Reactor building, 2- Fuel building, 3-Safegaurd building, 4- Emergency
diesel building, 5- Auxiliary building, 6- Radioactive waste building, 7- Turbine building. Source: AREVA, 2009: 10-11, 13.
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Fig. 2. Reactor building (RB), Safeguard building (SB), Fuel building
(FB). Source: http://www.areva-np.com :Dec. 2013.
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Fig. 3. Right and Middle: Plan and section of EPR reactor building
walls. Source: Authors and Left: Reactor building of Olkiluoto 3 (OL3)
power plant, Finland, 2009. Source: http://www.areva.com : Nov. 2013.
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Table 2. Architectural strategies and protecting the reactor building against hazards. Source: authors.
ryas ) ool Ol 51 ials )
st TS S
et ey | 2 okl Sl cblis g e OAp AL S
3l il 5 Cuoglio )98, pleidlo (59,5~ slalginl 8
ook Joril 5o | 3o 5 clish W pls walie Shlss iy )
)l:>r.o.s| z9° DPP \jb )bw.ol
|Gl 5 b)), plsle (08 g 9
oo Sigwoisl [ Lo g diwg (lyis 4 bl lasle S Jols o
Agazg s | ply 58] pleil Cunglie (Rl Corgo unl o]
538920l Dgd oo () g 5 aljlas
> ¢ ) A“’l o (.

i G g 98l Skl Gl glojl slaal sk
Sl zge al).’ Liels g Ll jl cblas Caan by (glatws 150 A)s wiu
93;55;'? Gl Bas j3 gld ol 4l clylad il 3l

2 192°0)
03Ty lesdle (Sgpm diwg (e a4 bibre ledlo
Ao (A oS ‘x.Ta T sk ﬁ:)-f » d-‘bj;r"-*
2 dgg b Lo 4 05 g0)
Ol oyl R ..”L;.o. 979 u}a).u 2y e %20
s :Lmi" )ai%ff: ozl Cuoglio (llxa laiile) (BUSI Sl ()
3 d 9M§‘ 3 _3)_,@\/[,J;Mdlmbbauls?]o—).]mu»l)b)ﬂf)bl)
I b e b sl b g, plesle bils gbad
Iy Sl z9s plp po bdbre leidle 496 5)Slas
WL .U. . }"‘Q{“‘J )
09 izt glaojle Jlite S 6pSsl cue
GOygo 4 O‘ 09 sojle ;u;n.g.l abasts laidle
‘AJ)J 039”.») » 1248 9 lods Jﬁw L;J9Al)a..> )L..>Lw )I u.i;)d
i ) i A YL Cuaglie ol ol diten Syie w2 b
e ITEES | el o bl sLas )l olyen 4 ) s STl
sl 9 cpl blite 311 el gyl dJa.o.’xo PREEEN
ol hgle ol g 5 51 226 byl 3l o1 (59,
S 8 xS ele
bS]y saiS Ss it e Hloa (65,18 dwiin
S B PRVESIRVS L1580y el OB oy elad leds
) oo o Ciam, 3] | O B B el PP Ul S Gl
Joislge | OIS ol slate 4ol (S5 il 5 e ez o)

Rl 500 glaylas j jle S ped)ly Sless i s
el gl

10 :The Scientific Journal of NAZAR research center (Nrc) for Art, Architecture & Urbanism




e

ol poluly el lapiuss 1SS e 500 Ol 4
ssbate & Jos cpl )by J18 el pledlo o 0 M (SBa
2l el Glapianw jd OV Slojen 3l (5055l
U155 2l 4 ool (ol s 4 Sz 1 G e el
(Apel Frank, 2006: 42) x5 1, cesl 5,Shes JolS" plol

s 5o Cagn (olio (Lad ¢ ol b b e leilo )lan

VTV nolS g teg) Lial3dl skt &) g jlare (b (sl Sl VFRF o/ wmslgs Sl / ¥V oyles

S0ac 5 395 laf o35l B 3,1 392 52 i 33 0lge
aS EPR o5, 10 Jlo lgie & aiad pbosl ) desl (5900
ol bl 55 0233 it 93 el 53 350 (ol s 5
ez o8558 nl Sl 5 Cnde 9 25800 48,5 5lai 3 VAN
P oo 485 jlai 3 liebl 30 YU jslaie 4 el it
ol bl iz o 4 EPR 68950 eal (glopiuns 11
S sl glaaisy cpl 51 Sy g (s VAN e

.olf.b)lij:;\&L bl ply o Gel b pladle jl cblas ool maw (00 Y Gun b (g)loxe sla)Sal,) ¥ Joi>

Table 3. Architectural strategies with the goal of increasing safety standards and protecting the safeguard buildings against hazards. Source: authors.
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Table 4. Architectural strategies with the goal of increasing safety standards and protecting the fuel building against hazards. Source: authors.
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Table 5. Architectural strategies with the goal of increasing safety standards and protecting the reactor building, the safeguard buildings and the fuel
building against hazards. Source: authors and EPR, 2009: 5.
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Architectural Design’s Strategies to Increase the Safety of Power Plants against

Natural, Environmental Phenomena and Internal Occurrences *
Amir Bahramy Panah **
Iradj Mahmoudzadeh Kani***
Faramarz Yousefpour****

Abstract

One of the main principles in designing a nuclear power plant is generating safety and preventive tactics to achieve
protection of individuals, society, the environment and the power plant systems against disasters and severe hazards
resulted from nuclear radiation. Different engineering disciplines contribute in improvement of safety standards for
power plants which leads to various design requirements to ensure that the safety of the plant is provided. Architectural
design contributes in enhancing safety as well. The kinds of design principle requirements an architect must be
concerned with during designing in order to increase the safety of the plant is the most challenging questions for
architectural designers.

The goal of this research is to achieve tactics and effective principles in order to prevent accidents and dangers and
decrease the side effects to improve the safety of the plant. One of the main methods on studying architectural design
of the power plant is the analysis of the current advanced power plants. In other words, the research questions could
be traced in design ideas, being expressed in preliminary phase of power plant design.

In order to analyze the architectural design of the power plant, it is essential to describe the concept of the safety
and main resultant goals and the main threatening occurrences which the power plant would confront. Based on this
proposal, firstly the idea of the defense in depth would be studied and the related tactics in order to protect the power
plants would be analyzed in the following.

In this paper the EPR, an evolutionary pressurized water reactor in Europe which has been designed and constructed,
is surveyed as a case study. Since the buildings and structures shaping the power plant are quite a lot, the study
analyses the architectural design of the most important and sensitive buildings of this power plant in order to find all
reasonably practicable architecture measures which prevent accidents in power plants to mitigate their consequences.
The survey shows the architect-designer must always consider protection of power plant buildings against external
and internal dangers and different aspects of danger and prevent the expansion of dangers. Regarding the research
conducted, the architect-designer must consider the combination of reasonable measures and the following techniques
in order to improve the safety of the plant:

1. Physical arrangement and proper positioning of spaces and building to improve the safety.

2. Designing multiple structures in order to protect the sensitive systems and equipments.

3. Designing annulus between buildings in order to prevent expansion of dangerous accident.

4. Physical separation of equipments, spaces and buildings in order to mitigate the consequences of danger.

5. Designing efficient building regarding functionality and resistance against danger.

Considering all those solutions, architectural designs could offer immense help in preventing accidents in power
plants and mitigating their consequences as well as improving the safety of the buildings.
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