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The assessment of Emergency Centre has a bearing on the implementing of Emergency 
PUn.aitu' is of great significance.Oo the calculation procedure and models concerning the 
normalized concentration (yJQ) in the building wakes are becoming very important. In this 
paper, we use a model which is different from the currently used one to assess the 
habitabitity of Emergency Centre of a certain nuclear power plant in China. 

On the basis of wide investigations and studies.we choose the important results in the 
report of 'Atmospheric Diftvsaon So* OovQrot Room HaftMtabttty Assessments" (NUREGJCR-
505$) as the models of the assessments of the Emergency Centre Habitability.Based on the 
experimental data collected in seven sets of field experiments at nuclear power plant 
sites^the current procedure used for assessing nuclear reactor control room habitability was 
evaluated and the results of evaluation were presented in this report.The results are that the 
current procedure is generally conservative.but the models in the procedure show little skill in 
predicting the effects of different atmospheric conditions on maximum effluent 
concentrations in building wakes.two alternative building-wake models, the New wake model 
and the Composite model, have been developed using the experimental data.the second 
model is an expansion of the first model that has more desirable asympotic behavior and 
includes consideration of the mitigating effect of plume rise on concentrations in building 
wakes.Both models have more predictive ability than the current models.The last one is the 
best model used for estimating the normalized concentration in building wakes.For ground-
level releases.figure 1 to figure 4 respectively show the comparison between the values 
estimated by Murphy-Campe models.New wake model and Composite model and the 
observed values.These figures clearly show that the New wake model and the Composite 
model have better predicting abilities than the current models.The square of the correlation 
coefficient between predicted and observed values (r2) provides another, more 
quantitative.measure of the performance of models .It gives the fraction of the variation in 
the observed values that are accounted tor by the model.Table 1 gives the results of this 
measure.The New wake model and the composite model perform best for ground-level 
releases.they respectivly have the predictive abilities of 0.64 and 0.56,Murphy-Campe has 
0 31 and PAVAN has 0 29. 

In this report.the composite model estimate value is multiplied by a factor of 4, then 
there is only a 10% chance that the observed value would exceed the estimated value.so we 
consider it is sufficiently conservative. 

The New wake model equation is 
(x /Q) n =kX a A b U c S d ( 1 ) 

where (yJQ )n = normalized concentration (s/m3) 
X = distance from the release point to receptor ( m) 
X = D + H - H, 
D = honzotal distance from the release point (m ) 
H = release point height ( m) 
H^ = the receptor height ( m) 
A = projected building area ( m2) 
U = wind speed at 10m in the undisturbed flow upwind 

of the building complex (m/s) 
S = atmospheric stability class ; 1 = A , 2 = B ,... 
a = -1.2 
b = -1.2 
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TABLE 1 Comparison of the Predictive Ability (r2) 
of the Recommended Wake Diffusion Model With 
the Murphy-Campe and PAVAN Wake Models 

Model 
New Wake 
Composite 
Murphy-Campe 
PAVAN 

Ground-level 
Releases 

0.637 
0.558 
0.310 

0.293 

Data Set 

Elevated Releases 
All W,j=0 W0>0 

0.186 0.186 0.268 
0.203 0.225 0.412 
0.133 0.231 0.011 

0.134 0.224 0.006 

Receptors on 
or Adjacent 
to Buildina 

0 069 
0.044 
0.049/0.019 

0.075 
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c = 0.S8 
d = Q.5 
k=t00.0 

The Composite model equation is 
<X /Qi c=1/(F 0-Fp + Fw) ( 2 ) 

where (x̂ COt = normaEzedconcen«rat»n estimated by composite model {s/m3) 
Fp=«Uo^(^ lm3/s) 
Fw = (kXaAbUcS<*)-t Cm%) 
F0 = initial flow (nrVs) 
* = 1S0.O 
ô  = horizontal diffusion parameter (m) 
cjj = vertical aiffusion parameter (m) 

The Composite model and Spfit-H model combination can be used foriboth ground-level 
releases and elevated releases- The exact form of the model is 

Cx/Q) = M( i«Q)U**(1 -M)(7«W <3> 
where ( x*Q) = the normalized concentration predicted by the Split-H model ( s/m3) 

M = the fraction of the time that the plume is entrained in the building wake 
( xSQ )entr= t h e normalized concentration in the building wake predicted for a 

ground-level release ( s/m3) 
(x/Q )a l w = the normalized concentration at ground level predicted for an elevated 

release (s/m3) 
'1 W O ^ < 1 . 0 

M = - 2.58-1.58 (WoAJr) 1.0 S \N(JUT< 1.5 
0.3 - 0.06 ( WQ/U,) 1.5 s" WQ/U, < 5.0 

^0.0 Wo/UT2 5.0 
W0 = effluent vertical velocity (m/s) 
Ur=the release height wind speed (m/s) 
(z/Q)eiev = (to-y^Urr

,BXp[-0.5(H/o2)2] (s/m3) 
X/Q = C(X/Q) (4 ) 

where x'Q = normalized concentration calculated in this paper (s/m3) 
C = a constant chosen to make the model conservative 

Here C = 4.0 , we use equation 1 to 4 in computer code and calculate. 
Tim mpnt date awe as foWotw; 

F0 = 0.0 iTt̂ /s 
W0 = 0.0 m/s 
A = 3000.0 m2 

H = 62.0 m 
H, = 1.0m 
D = 160.0 m 

Table 2 The %/Q values predicted by New wake model 

Wind Speed 
(m/s) 

1.0 
2.0 
3.0 
5.0 
7.0 
12.0 

A 
3.6162E-5 
5.7936E-5 
7.6330E-5 

Stability Classes 
B C D E F 

5.1141E-5 6.2634E-5 7.2324E-5 8.8578E-5 
8.1935E-5 1.0035E-4 1.1537E-4 1.4191E-4 
1.0795E-4 1.3221E-4 1.5266E-4 1.7068E-4 1.8697E-4 
1.5278E-4 1.8712E-4 2.1606E-4 2.4157E-4 

2.3522E-4 2.7161E-4 3.0367E-4 
3.9185E-4 
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Table 3 TtoejfiJQ ualuespiedk^toyCors^aos^oaodel 

Vftnd Speed StabSty Classes 
(rate) A 8 C D E F 

1.0 5.9724E-S 8.5096E-5 1.0S28E-* 1.2276E-4 V5142E-4 
2.0 ES544E-5 1.2805E-4 1.617SE-4 1.9250E-4 2.4112E-4 
3,0 1.0548E-4 1.5S31E-4 2.0135E-4 2.4620E-4 2.B2Q7E-4 3.1493E-4 
5.0 T.8040E-4 2.4745E-4 3.2248E-4 3.8062E-4 
7.0 2.6503E-4 3.6910E-4 4.5077E-4 
12.0 4.0703E-4 

The results calculated by computer are shown in table 2 and table 3 .These blank 
spaces in those tables are impossible to appear according to HAF* 0103 table?. 

According to the actual atmosphere condition on sfle.high wind speeds are seldom 
appear meanwhile most of the atmospheric conditions are stabte.and *he chracteristic of the 
model, the more stable the atmosphere condition is,the higher the normalized concentration 
is, we study these results carefully and make a conclusion that the x/G value predicted by 
Composite model with 3m/s wind speed and stability dass O.E.F respectively being 1/3 is 
reasonable conservative.The assessment of Emergency Centre habitabUtty is based on Shis 
X/Q value, 2.81x10-* s/rn3 .We assume that at the beginning of severe accident the storage 
of radioactive material in the core is that at the end of equilibrium cycle. »n another wontthe 
bumup of 1/3 core is 1 year,1/3 core is 2 years and 1/3 core is 3 yearsThere is no large 
quantity of radioactive material releasing during the first 24 hours after the actidenUhe large 
quantity releases to enviroment occur after 24 hours.The configuration of the Emergency 
Centre and the reador building and the wind diredion and duration affed the exposure of 
staff in Emergency Centre.Only when the Emergency Centre is in the downwind of reador 
building.at the same time the radioadive substances is releasing.the habitability of 
Emergency Centre is influenced.Other drcumstances can be negleded.So we also 
conservatively assume that the Emergency Centre is in the wake as soon as the radioactive 
substances release.On the basis of above-mentioned hypotheses,we study the meterological 
data and obtain the statistic data of duration of wind making the Emergency Centre in the 
wake.then we calculate the external exposure and the internal exposure.The results indicate 
that using present shielding facilities and ventilation equipments.it is impossible to habit in 
the Emergency Centre for 7 to 10 days.The results is greater than the dose limit,50 mSv, 
stipulated in HAF* 0703.So we locate the Emergency Centre in another place .the horizontal 
distance between the receptor and the release point is1l50m,then the x/Q value is 3.7tx10-s 

s/m3.We do the same calculation mentioned above.the result is that the Emergency Centre 
with the same shielding fadlities and ventilation equipments is habitable.lf the distance 
between the recepter and the release point is SOOm.lhe %IQ value is about 9.0x10-5 s/m3 and 
the Emergency Centre is habitable too.So we condude tnat if we want to meet the 
requirement of habitability of Emergency Centre .locate it in the place that the distance 
between the Emergency Centre and the release point is longer than 500m. 

In a word .the estimation models and the meteorological data processing way for 
estimating diffusion in building wakes are thought to be valuable for widely referring and 
using. 

' HAF: The Law.Regulations.Codes and Guides on the nuclear safety of the People's 
Republic of China 
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