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1. Introduction 

 
The Univ. of Illinois at Urbana-Champaign (UIUC) 

submitted a letter of intent to the U.S. Nuclear 
Regulatory Commission (NRC) to apply for a license to 
construct a research and test reactor facility on the UIUC 
campus in 2021. The Ultra Safe Nuclear Micro Modular 
Reactor (MMR™) Energy System by Safe Nuclear 
Corporation (USNC) as part of its green campus 
initiative [1]. Therefore, it is reasonable to analyze the 
site selection of Nuclear Power Plant (NPP) in the dense 
population area, a university campus in Fig. 1 [2].  

Table 1 shows the specification of MMR™ Block 1 
[3]. Thermal power is 15 ~ 30 MWth whose 30% is 
electrical power. Helium gas cooled and 19.77 % 
enriched reactor is operated by the forced circulations. 
Especially, there is no core meltdown safety feature. 
There are some dada for the Urbana and Champaign 
cities in Table 2 [4,5]. Champaign size is larger than that 
of the Urbana.  

In the precious studies, Murakami studied the 
Japanese NPP site selection [6], Richter et al. worked for 
the nuclear waste facility site [7]. In addition, Omitaomu 
et al. studied the energy policy aspect of the NPP site 
selection [8]. There are Analytical Hierarchical 
Processes (AHP) researches [9-13]. 

 
2. Methods 

 
The analysis for the site selection modeling in a 

University campus is performed by the System 
Dynamics (SD) method which has been used for the 
quantification analysis for the technological as well as 
social matters. There are several factors to consider in the 
site decision where seismic activity, population density, 
reactor cost, and consumer proximity are major factors 
in the modeling [14]. 
 
2.1. Analysis of site selection in UIUC 
 

Regarding the NPP site selection applications, Fig. 
2 shows Major factors for site selection in UIUC [14]. 
Fig. 3 shows the word cloud form of variables where the 
graphical importance of the variables is seen as letter size 
and color [15]. 

 
2.2. Modeling of site selection in UIUC 

 
The SD modeling is applied to the site selection in 

UIUC. Fig. 4 shows the Modeling of site selection in 
UIUC where Site selection, Closer site, Multiple 
modules, Less people, and Minimized disaster are 

included. Table 3 shows the list of variables. In Habitat, 
the generated random number is lower than 0.7. it is 1.0 
as Boolean value. Other variables are obtained by the 
designed equation. Fig. 5 is the causes loop for Seismic 
Activity, which shows the connectivity of event flows. In 
the modeling construction, the feedback algorithm, a 
particular characteristics of SD, is used as follows [16], 

  =   −                           (1) 
 
where A and Cause are arbitrary variable values and the 
minus Result shows the feedback event, which is seen in 
Fig. 4(a). In addition, the accumulation of the event 
quantification is used as [16], 
 

Accumulation of event  = ∑(() –  ( +  1))   (2) 
  

where () shows the event at time of i. Hence, each 
interested event is calculated by the designed algorithm.  

 
3. Results 

 
The simulations are performed by the dynamical 

feature. Fig. 6 shows the simulation results of site 
selection in UIUC by SD. The favor value increases 
rapidly in early stage and then smoothly and gradually. 
Fig. 7 shows the Public Acceptance (PA) implicated 
simulation, where PA is studied for nuclear governance 
by Ji et al. [17], (a) PA simulation and (b) Comparisons 
of site selection. In 4th month, the values are same as 
5.171. Then, the values differ as 85.398 in PA case 
compared to 24.240 in non-PA implicated one which is 
in Table 4. 
 

4. Conclusions 
 

It is analyzed for site section of the on-campus 
nuclear reactor where the dynamical simulations by the 
designed variables. The NIMBY (Not In My Backyard) 
phenomenon could be mitigated by the academic area as 
the University area in which the highly educated people 
live. So, it is easier to persuade the residents to take the 
NPP facility in their hometown. In addition, the 
technological quality of newly designed advanced 
reactor could be accepted. Hence, it is desirable to other 
university places of several hundreds’ sites. 
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Fig. 1. Map of U.S.A [2]. 
 

 
Fig. 2. Major factors for site selection in UIUC [14]. 
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Fig. 3. Word cloud form of variables [15]. 
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Fig. 4. Modeling of site selection in UIUC by SD (a) Site  
selection, (b) Closer site, (c) Multiple modules, (d) Less   
people, and (e) Minimized disaster. 
 

 
Fig. 5. Causes loop for Seismic Activity. 
 

 
Fig. 6. Simulation results of site selection in UIUC by  
SD. 
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(a) 

 

 
(b) 

Fig. 7. Public Acceptance (PA) implicated simulation (a) 
PA simulation and (b) Comparisons of site selection.  
 
Table I: Specification of Ultra Safe Nuclear Micro 
Modular Reactor (MMR™) Block 1 [2]. 

 Content 
Thermal power  15 ~ 30 MWth 
Electrical Power  5 ~ 15 MWe 
Type 
 

High Temperature Gas-cooled 
Reactor/micro-reactor/nuclear 

battery 
Coolant/Moderator Helium/Graphite 
Primary 
Circulation 

Forced Circulation 

Inlet/Outlet 
Temperature (oC) 

300/630 (Helium Primary) 
275/565 (Solar Salt Secondary) 

Fuel Assembly 
Number in Core 

180 Fuel Blocks (172,800 FCM 
(Fully Ceramic 

Microencapsulated) Pellets) 
Enrichment LEU 19.75% 
Refueling  Never for Lifetime 
Life 20 years 
RPV  13.25m (Height), 3.5m 

(Diameter) 
Seismic Design 0.3 g 
Distinguish 
Feature 

No Core meltdown 

 
 
 

Table II: Statistics of the city [3,4]. 
 Urbana Champaign 

Population 38,336 (2020) 88,302 (2020) 
Pop. Dens. 1,251.15/km2 1,482.97/km2 
Avg. Temp. 
(oC) 

16.5(High),  
5.4(Low) 

16.7(High), 
5.9(Low) 

Elevation 222 m 233 m 
Employer  13,934(UIUC) 

6,921(Carle 
Hospital) 

1,664(Unit 4 
School District) 

 
Table III: List of variables (Selected). 

Variable Content 
Site Selection (B+A+C+D)/Site Selection,     

Initial value = 1.0 
Seismic 
Activity 

-A + Minimized Disaster,       
Initial value = 1.0 

Population 
Density 

-B + Less People, Initial value = 1.0 

Closer Site Classroom * Food * Habitat * 
Office * Transportation 

Habitat if then else(random 0 1 () < 0.7,1,0) 
Food if then else(random 0 1 () < 0.4,1,0) 

 
Table IV: Comparisons of Site Selection. 

Time  
(Month) 

0 1 4 5 6 50 100 

PAimpl. 1 3 5.17 6.33 6.96 43.39 85.40 
Non-PA 1 3 5.17 5.36 5.92 17.22 24.24 

 
 
 
 


