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2.0  Site Characteristics
The information in this section of the reference ABWR DCD, including all tables, is 
incorporated by reference with the following departures and site-specific supplements.

STD DEP T1 2.15-1 (Table 2.0-2)

STP DEP 9.4-8 (Table 2.0-2)

Supplemental Table 2.0-2 provides a comparison of the reference ABWR DCD design 
parameters with the actual STP 3 & 4 site characteristics.  A column is provided 
indicating whether or not the site-specific parameters are bounded by the ABWR 
Standard Plant Site Design Parameters. Another column provides a discussion of 
those values that are not bounded, with a basis for any departure from the reference 
ABWR DCD design.  The "Discussion" column also provides a roadmap to the FSAR 
sections where further information is provided.
Site Characteristics 2.0-1
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Discussion
Ma
Gr
Le

um groundwater level site 
teristic is 6 ft below nominal finished 
rade. Further information on maximum 
water level is provided in Subsection 
2.

Ex r information on extreme winds is 
d in Subsection 2.3S.1.

ST
Hu
W
an
[12

um hurricane wind speed for the STP 
s determined in accordance with 
tory Guide 1.221 as described in 

ction 2.3S.1.3.3.2.

ne generated missile spectrum was 
ined in accordance with Regulatory 
1.221 as described in Subsection 

R
ev. 12

 

Table 2.0-2  Comparison of ABWR Standard Plant Site Design Parameters and STP 3 &

Subject
ABWR Standard Plant Site 

Design Parameters STP 3 & 4 Site Characteristics
Bounded
(Yes/No)

ximum 
ound Water 
vel

61.0 cm (2 ft) below grade 28 ft MSL Yes Maxim
charac
plant g
ground
2.4S.1

treme Wind Basic Wind Speed: Furthe
provide177 km/h [1] /197 km/h [2]

Per Section 3.3.1.1, the 
reference ABWR DCD basic 
wind speed corresponds to a 50-
year/100-year wind velocity (3-
second wind gust) of: 

203 km/h/224 km/h 
(126 mph/139 mph)

201 km/h/215 km/h 
(125 mph/134 mph) for 3-second wind 
gust

Yes

P Site 
rricane 

ind Speed 
d Missiles 
]

None 338 km/h (210 mph) for 3-second wind 
gust

Not 
Applicable

Maxim
Site wa
Regula
Subse

Hurrica
determ
Guide 
3H.11.



S
ite C

h
aracte

ris
tics 

2
.0-3

S
T

P
 3 &

 4
F

in
al S

afe
ty

 A
n

a
ly

sis R
ep

o
rt

Ma
Flo
Ts
Le

ussed in Subsection 2.4S.4, the 
 basis flood level is 
(1219.2 cm) above MSL (MSL 
29). This level is based on the breach 

ain Cooling Reservoir (MCR) 
g in a flood level of approximately 6.0 
9 cm) above nominal plant grade, 
is 34 ft (1036.3 cm) MSL (see STP 
1 5.0-1).

& 4 safety-related structures, 
s, and components (SSCs) are 
ed for or protected from this flooding 
y watertight doors to prevent the entry 
r into the Reactor Buildings and 
l Buildings in case of a flood. Flooding 
ion requirements due to the maximum 
vel are discussed in Section 3.4.

tion, an external flooding PRA 
es for STP 3 & 4 concluded that the 
m external flooding is acceptably low 
ussed in Section 19R.
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ximum 
od (or 

unami) 
vel [8]

30.5 cm (1 ft) below grade 182.9 cm (6.0 ft) above nominal plant 
grade

No As disc
design
40.0 ft 
NVGD
of the M
resultin
ft (182.
which 
DEP T

STP 3 
system
design
event b
of wate
Contro
protect
flood le

In addi
analys
risk fro
as disc

Table 2.0-2  Comparison of ABWR Standard Plant Site Design Parameters and STP 3 & 4 Site

Subject
ABWR Standard Plant Site 

Design Parameters STP 3 & 4 Site Characteristics
Bounded
(Yes/No)
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To r information on tornado parameters is 
d in Subsection 2.3S.1.

r information on missile spectra is 
d in Subsections 3.5.1.4. 
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rnado Maximum Tornado Wind Speed:
483 km/h (300 mph)

322 km/h (200 mph) Yes Furthe
provide

Maximum Rotational Speed: 
386 km/h (240 mph)

257 km/h (160 mph) Yes

Translational Velocity: 
97 km/h (60 mph)

64 km/h (40 mph) Yes

Radius: 
45.7 m (150 ft)

45.7m (150 ft) Yes

Maximum Pressure Drop: 
13.827 kPaD (2.0 psi)

6.2 kPaD (0.9 psi) Yes

Rate of Pressure Drop: 
8.277 kPa/s (1.2 psi/sec)

2.8 kPa/sec (0.4 psi/sec) Yes

Missile Spectra:
Spectrum I [4]

Region II missile spectrum from 
Regulatory Guide 1.76, Revision 1. 

Yes Furthe
provide

Table 2.0-2  Comparison of ABWR Standard Plant Site Design Parameters and STP 3 & 4 Site

Subject
ABWR Standard Plant Site 

Design Parameters STP 3 & 4 Site Characteristics
Bounded
(Yes/No)



S
ite C

h
aracte

ris
tics 

2
.0-5

S
T

P
 3 &

 4
F

in
al S

afe
ty

 A
n

a
ly

sis R
ep

o
rt

Pr
(fo
De

ussed in Subsection 2.4S.2, the site-
c maximum rainfall rate is 50.3 cm/h 
/hr), which exceeds the DCD 

rd plant site design parameter (see 
EP T1 5.0-1). 

aximum rainfall rate is used as one 
n determining the structural loading 
ons for roof design. A review of the 
ce ABWR DCD Tier 2 Appendices 
d 3H.2 indicates that standard ABWR 
c Category I structures have roofs 
t parapets or parapets with scuppers 
lement roof drains so that large 
ries of precipitation cannot 

ulate.  Appendix 3H.6 states that the 
 the site-specific Seismic Category I 
res (i.e. reactor service water pump 
) are designed without parapets so 
cessive ponding of water cannot 
 Therefore, the 1 cm/hr exceedance in 
um rainfall rate will not result in a 
ntial increase in the roof design 
; and therefore, will not affect the 

 of these structures.

r information on maximum snow load 
ided in Subsection 3H.6.4.3.3.5.

t height of ABWR Standard Plant 
res will be limited to 9 inches.
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ecipitation 
r Roof 
sign) 

Maximum Rainfall Rate: As disc
specifi
(19.8 in
standa
STP D

49.3 cm/h (19.4 in/hr) [3] 50.3 cm/h (19.8 in/hr) No

The m
factor i
conditi
referen
3H.1an
Seismi
withou
to supp
invento
accum
roof of
structu
houses
that ex
occur. 
maxim
substa
loading
design

Maximum Snow Load: Furthe
is prov

Parape
structu

2.394 kPa (50 psf) Normal roof snow load = 6.6 psf and 
Extreme winter precipitation roof load = 
47 psf 

Yes

Table 2.0-2  Comparison of ABWR Standard Plant Site Design Parameters and STP 3 & 4 Site

Subject
ABWR Standard Plant Site 

Design Parameters STP 3 & 4 Site Characteristics
Bounded
(Yes/No)
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Te

aximum dry-bulb temperature in 
ation with coincident wet-bulb 
ature provides the state point 

lpy of the air) that is used as design 
r HVAC system design to determine 
 loads.  The 1% exceedance STP 
ecific state point value is not bounded 
1% exceedance ABWR state point 
TP DEP T1 5.0-1).

fety-related HVAC systems are 
ed based on outdoor summer 
atures of 32.8°C dry bulb and 26.3°C 
lb (coincident) and outdoor winter 
ature of 2.1°C dry bulb.

 on a review of the reference ABWR 
ier 2 Section 9.4, the Control Building 
 and Reactor Building Safety Related 
al Equipment HVAC systems are 

ed for an outdoor summer maximum 
ature of 46°C.  This temperature 
onds to the ABWR 0% exceedance 

 The ABWR 0% exceedance state 
ounds the STP site-specific 0% 
ance state point and the 1% 
ance state point.  Therefore, the 
ce ABWR DCD cooling loads 
ted based on 0% exceedance values 
trol Building HVAC, and Reactor 
g Safety Related Electrical Equipment 
systems are bounding.  Therefore, the 
 in 1% exceedance wet bulb 
ature has no adverse impact on these 
systems. 
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bient 
sign 
mperature

1% Exceedance Values The m
combin
temper
(entha
input fo
cooling
site-sp
by the 
(see S

Nonsa
design
temper
wet bu
temper

Maximum:
37.8°C (100°F) dry-bulb

32.8°C (91°F) dry-bulb [9] Yes

Maximum:
25°C (77°F) wet-bulb 
(coincident)

26.3°C (79.3°F) wet-bulb
(coincident) [9]

No

Maximum:
26.7°C (80°F) wet-bulb 
(non-coincident)

27.3°C (81.2°F) wet-bulb 
(non-coincident)

No

Based
DCD T
HVAC,
Electric
design
temper
corresp
value. 
point b
exceed
exceed
referen
calcula
for Con
Buildin
HVAC 
change
temper
HVAC 

Minimum:
-23.3°C (-9.9°F)

2.1°C (35.8°F) [9] Yes

0% Exceedance Values (Historical limit)

Maximum: 
46.1°C (115°F) dry-bulb

44.1°C (111.3°F) dry-bulb Yes

Maximum: 
26.7°C (80°F) wet-bulb 
(coincident)

22.4°C (72.4°F) wet-bulb (coincident) Yes

Table 2.0-2  Comparison of ABWR Standard Plant Site Design Parameters and STP 3 & 4 Site

Subject
ABWR Standard Plant Site 

Design Parameters STP 3 & 4 Site Characteristics
Bounded
(Yes/No)
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n-safety related Reactor Building 
dary Containment HVAC system has 
designed. Details of the changes can 
d in Chapter 9.4. The Radwaste 

g, some of the Radwaste 
ement systems, and the Radwaste 
g HVAC systems have been 
ned.  Further details of these changes 

 found in Chapter 11 and Chapter 9.4.  
dwaste Building HVAC systems are 
ecific and have been designed to 

te-specific ambient temperatures and 
ised HVAC design is compliant with 
4 Characteristics.

aximum non-coincident wet-bulb is 
s input for short-term performance of 
 towers. In the case of STP 3 & 4, this 
s an hourly data point for the 30-day 
ation analysis.  The site-specific 
um non-coincident wet-bulb 
atures on an hourly basis are not 
d by the reference ABWR site 
ters. However, the calculated 30-day 

-hour consecutive maximum non-
ent wet-bulb temperatures have been 
ined to be less than the DCD non-
ent hourly value (see STP DEP T1 
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Maximum
27.2°C (81°F) wet-bulb 
(non-coincident)

31.3°C (88.3°F) wet-bulb (non-
coincident)

No
The no
Secon
been re
be foun
Buildin
Manag
Buildin
redesig
can be
The Ra
STP sp
STP si
the rev
STP 3&

Minimum:
-40°C (-40°F)

-15.8°C (3.6°F) Yes

The m
used a
cooling
value i
evapor
maxim
temper
bounde
parame
and 24
coincid
determ
coincid
5.0-1).

Table 2.0-2  Comparison of ABWR Standard Plant Site Design Parameters and STP 3 & 4 Site

Subject
ABWR Standard Plant Site 

Design Parameters STP 3 & 4 Site Characteristics
Bounded
(Yes/No)
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S cooling tower long-term cumulative 
ation for the postulated LOCA case 
en evaluated using the STP site-
c worst-case 30 consecutive day 
r data as discussed in FSAR Section 
.1.   The UHS basin water 
ature has been evaluated using the 
& 4 site characteristic wet-bulb (non-
ent) value. Thus, the 0% exceedance 
 exceedance values for non 

ent wet-bulb temperatures not being 
d have no adverse impact on the STP 
HS performance as determined in 

ance with RG 1.27.

So r information on minimum static 
 capacity is provided in Subsection 

.

r information on shear wave velocity 
d in Subsections 2.5S.4.4 and 

.7.

r information on liquefaction potential 
ided in Subsection 2.5S.4.8.
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The UH
evapor
has be
specifi
weathe
9.2.5.5
temper
STP 3 
coincid
and 1%
coincid
bounde
3 & 4 U
accord

il Properties Minimum Static Bearing 
Capacity: 
718.20 kPa (15,000 psf) [5]

Minimum bearing capacity 718.20 kPa 
(15,000 psf) (gross pressure) with 
average settlements up to 7.0 inches

Yes Furthe
bearing
2.5S.4

Minimum Shear Wave Velocity: 
305 m/s (1000 ft/sec) [6]

See Note 6a No Furthe
provide
2.5S.4

Liquefaction Potential:
None at plant site resulting from 
site specific SSE ground motion

None Yes Furthe
is prov

Table 2.0-2  Comparison of ABWR Standard Plant Site Design Parameters and STP 3 & 4 Site

Subject
ABWR Standard Plant Site 

Design Parameters STP 3 & 4 Site Characteristics
Bounded
(Yes/No)
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Se r information on the GMRS calculation 
 is provided in Subsection 2.5S.2.6.

r information on the SSE Response 
a with site-specific GMRS is provided 
section 2.5S.2.6.

pendix 3H.6 for discussion of site-
c time histories consistent with the 
 defined in Subsection 2.5S.2 as input 
eismic analysis of the site specific 

res.
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ismology SSE Peak Ground Acceleration
(PGA):  0.30g [7]

Ground Mean Response Spectra 
(GMRS) PGA: 0.09g

Yes Furthe
of PGA

SSE Response Spectra: 
per RG 1.60

GMRS developed per RG 1.208 Yes Furthe
Spectr
in Sub

SSE Time History:
Envelope SSE Response 
Spectra

– – See Ap
specifi
GMRS
to the s
structu

Table 2.0-2  Comparison of ABWR Standard Plant Site Design Parameters and STP 3 & 4 Site

Subject
ABWR Standard Plant Site 

Design Parameters STP 3 & 4 Site Characteristics
Bounded
(Yes/No)
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Ha
Si

luation of the aircraft hazards that 
mpact the STP site was conservatively 
ted at 1.09 x 10-7 as discussed in 
ction 2.2S.2.7.2.  When estimating the 
r of operations along the nearest 
 to the STP site (V-70), the number of 
ions at each of the airports-Palacios 
pal Airport, and Scholes International 
 (the terminal points of airway V-70)-
qually divided among the airways for 
irport to determine the potential 
r of operations along the V-70 airway. 
 a very conservative assumption since 
l aviation aircraft mainly fly under 
Flight Rules or Instrument Flight Rules 
on and under new Federal Aviation 
istration regulations, most commercial 
litary aircraft will fly point-to-point 
than in specific airways.
ecause of the inherent conservatism 
ircraft accident analysis, the 

ted aircraft hazard of 1.09 x 10-7 is 
the order of magnitude of 10-7 and 
the intent of the criteria specified in 
06 and NUREG-0800, Section 
.

er hazards in the STP site vicinity 
entified that could approach a 

ncy of 10-7 per year as discussed in 
 2.2S.

r information on toxic gases is 
d in Subsection 2.2S.3.

r information on volcanic activity is 
sed in Subsection 2.5S.1.
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zards in 
te Vicinity

Site Proximity Missiles and 
Aircraft:
≤10-7 per year

Site Proximity:
Missiles - None
Aircraft hazard 1.09 x 10-7 per year

No An eva
could i
estima
Subse
numbe
airway
operat
Munici
Airport
were e
each a
numbe
This is
genera
Visual 
conditi
Admin
and mi
rather 
Thus, b
in the a
estima
within 
meets 
RG 1.2
3.5.1.6

No oth
were id
freque
Section

Toxic Gases:
None

None Yes Furthe
provide

Volcanic Activity:
None

None Yes Furthe
discus

Table 2.0-2  Comparison of ABWR Standard Plant Site Design Parameters and STP 3 & 4 Site

Subject
ABWR Standard Plant Site 

Design Parameters STP 3 & 4 Site Characteristics
Bounded
(Yes/No)



S
ite C

h
aracte

ris
tics 

2.0
-11

S
T

P
 3 &

 4
F

in
al S

afe
ty

 A
n

a
ly

sis R
ep

o
rt

d velocity (3-second gust) of 203 km/h 

locity (3-second gust) of 224 km/h per 

 of 0.32 as found in National Weather 

netration resistance, and a small rigid 
0-kg automobile, a 125-kg, 20-cm 
m horizontal wind speed of the design 
n the most damaging directions.

(1,000 ft/sec). The deviations from the 

eactor Sites.”
3°C wet bulb (coincident) and outdoor 

generated 2-hour 0.5% maximum 

nerated 2-hour 0.5% maximum sector 

Ex
Ar
Bo
(E

r information on the EAB is provided in 
ction 2.3S.4.

Me
Di
(χ

r information on χ/Q values is provided 
section 2.3S.4.
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[1] 50-year recurrence interval; value to be utilized for design of non-safety-related structures only; corresponds to a win
wind per Subsection 3.3.1.1.

[2] 100-year recurrence interval; value to be utilized fo design for safety-related structures only; corresponds to a wind ve
subsection 3.3.1.1.

[3] Maximum value for 1 hour over 2.6 km2 probable maximum precipitation (PMP) with ratio of 5 minutes to 1 hour PMP
Source Publication HMR No. 52. Maximum short term rate: 16.3 cm/5 min per Subsection 2.4S.2.3.1.

[4] Spectrum I missiles consist of a massive high-kinetic energy missile that deforms on impact, a rigid missile to test pe
missile of a size sufficient to just pass through any openings in protective barriers. These missiles consists of an 180
diameter armor piercing artillery shell, and a 2.54-cm diameter solid steel sphere, all impacting at 35% of the maximu
basis tornado. The first two missiles are assumed to impact at normal incidence, the last to impinge upon openings i

[5] At foundation level of the reactor and control buildings.
[6] This is the minimum shear wave velocity at low strains after the soil property uncertainties have been applied.
[6a] Shear wave velocities at multiple depths below the foundation of seismic Category I structures are less than 305 m/s 

minimum shear wave velocity requirement will be justified by site-specific soil structure interaction analysis.
[7]  Free-field, at plant grade elevation.
[8] Probable maximum flood level (PMF), as defined in ANSI/ANS-2.8, “Determining Design Basis Flooding at Power R
[9] Non-safety-related HVAC systems are designed based on outdoor summer temperatures of 32.8°C dry bulb and 26.

winter temperature of 2.1°C dry bulb.
[10]  1.62 x 10-4 s/m3 is the PAVAN generated 2-hour 5.0% overall site value at the EAB; 2.74 x 10-4  s/m3 is the PAVAN 

sector value at the EAB.
[11]  3.99 x 10-5 s/m3 is the PAVAN generated 2-hour 5.0% overall site value at the LPZ; 5.27 x 10-5 s/m3 is the PAVAN ge

value at the LPZ.

clusion 
ea 
undary 
AB)

An area whose boundary has a 
χ/Q less than or equal to 1.37 x 
10-3 s/m-3

2.74E-04s/m3 Yes Furthe
Subse

teorological 
spersion 
/Q)

Maximum 2-hour 95% EAB: 
1.37x10-3 s/m3

1.62E-04s/m3[10]

2.74 x 10-4 s/m3[10]
Yes Furthe

in Sub

Maximum 2-hour 95% LPZ: 
4.11x10-4 s/m3

3.99E-05s/m3[11]

5.27 x 10-5 s/m3[11]
Yes

Maximum annual average (8760 
hour) LPZ:
1.17x10-6 s/m3

7.09E-07s/m3 Yes

Table 2.0-2  Comparison of ABWR Standard Plant Site Design Parameters and STP 3 & 4 Site

Subject
ABWR Standard Plant Site 

Design Parameters STP 3 & 4 Site Characteristics
Bounded
(Yes/No)
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[12] Design requirements and exceptions applicable to tornado windspeed and tornado-generated missiles noted in vario
applicable to hurricane wind speed and associated hurricane-generated missile spectrum (Refer to STP DEP 3.5-2).
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