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Abstract – The SMART (System-integrated Modular Advanced ReacTor) reactor is a small, pressurized water reactor that utilizes integral pressurized water coolant, which offers many advantages over traditional designs. In this paper, a neutronic analysis of the SMART modular reactor fuel using the DeCART2D/MASTER computer codes, considering annular and mixed oxide (MOX) fuel designs. The study modeled and analyzed the behavior of the SMART reactor fuel at hot full power for the 1st cycle, including the use of annular fuel design and MOX fuel. DeCART2D code is a two-dimensional neutron transport code that uses the method of characteristics to solve the neutron transport equation, to simulate the neutronic behavior of these fuel types. MASTER is a neutron diffusion nodal code for PWR core design with equipping various calculation capabilities. The study explores the use of annular fuel design for the SMART reactor with respect to several key parameters, which are multiplication factor, maximum fuel temperature, fuel burnup, and power peaking factors. Overall, the neutronic analysis of the SMART modular reactor fuel using DeCART2D/MASTER computer codes provides valuable insights into the behavior of the reactor fuel and can inform the design and operation of the SMART reactor. The findings can also contribute to the development of advanced fuel designs for small modular reactors, with potential applications in both existing and future nuclear power plants.
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I. Introduction

To improve the safety and efficiency of the SMART reactor, there has been growing interest in introducing alternative fuel designs that adopts the ATF concept. One such design is the annular fuel design, which involves using fuel pellets with a hollow center instead of solid ones. The annular fuel design has several potential advantages over traditional solid fuel designs, including improved fuel utilization, higher thermal margins, and reduced fuel failure rates [1]. Another alternative fuel design is the use of MOX fuel, which is a type of nuclear fuel that contains a mixture of plutonium oxide and uranium oxide. The use of MOX fuel has several potential advantages, including increased fuel utilization and reduced production of long-lived nuclear waste. However, the use of MOX fuel also presents several technical and safety challenges, including issues related to fuel fabrication, reactor physics, and radiation shielding. The objective of the study is to investigate the feasibility and performance of using annular fuel design in the SMART reactor. It will also explore the neutronic analysis of annular fuel assemblies and MOX fuel and compare them to those of traditional solid fuel assemblies such as the one used in SMART design. The study will also assess the impact of annular and MOX fuel designs on reactor safety during normal operations. The findings will provide insights to the benefits of using fuel with central hole over conventional fuel.

I.A. SMART core design and assembly models

Figure. (1) shows the core loading pattern of 57 fuel assemblies, utilizing two types, since the central region of the core contains higher flux value than the peripheral region, more burnable absorber materials with higher concentration of Boron (B-10) are used in fuel type A than type B. Furthermore, higher concentration of fissile material 235U is used in fuel type B to maintain a flat flux profile throughout the core.
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Fig. 1. SMART core loading pattern

The fuel assembly is based on the design of KOFA (Korean Standard Fuel Assembly) that was designed by KAERI/Siemens-KWU and used in the 900 MWe Westinghouse type Korean PWR's [2]. The fuel rods are arranged in rectangular lattices, as in KOFA but the length of the active region is reduced to 200 cm. SMART major parameters are listed in Table I [3].

Table I SMART major parameters 
	Parameter
	Value

	Thermal Output
	365 MWth

	Electric Output
	107 MWe

	Active Length
	200 cm

	Cycle Length
	870 EFPD

	Cladding Material 
	Zircaloy-4

	Cladding Thickness
	0.57 mm

	Pellet Diameter
	8.05±0.01 mm

	Pin Pitch
	1.26 cm

	Burnable Absorber Material
	Gd2O3-UO2 &  Al2O3-B4C



The fuel assembly models used in this study are 17x17 fuel rod array, with five different models A1, A2, B1, B2 and B3, each with different number of burnable absorbers and different enrichment, see Figure. (2), and Table II.
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Fig. 2. Fuel assemblies' burnable absorbers locations.

Table II Fuel assembly models' specifications
	Assembly model
	No. of burnable absorbers
	enrichment

	A1
	8
	< 3 wt%

	A2
	12
	

	B1
	0
	<5 wt%

	B2
	12
	

	B3
	20
	




II. Methodology

II.A. Computational tools

The calculation performed in this study used DeCART2D/MASTER codes, two-step core design system. has been developed in Korea Atomic Energy Research Institute (KAERI). The process starts with generating a homogenized group constants (HGCs) for each fuel assembly, radial reflector, and axial reflector using DeCART2D. Another two codes PROLOG and PROMARX are used to convert HGCs of the fuel assemblies and the reflectors to MASTER cross section library format as showed in Figure. (3). Burnup calculations at hot full power for cycle 1 are performed using MASTER.

DeCART2D (Deterministic Core Analysis based on Ray Tracing) [4], is a 2D deterministic neutron transport code, its main purpose is to generate assembly-wise and reflectors homogenized condensed group constants used in MASTER (Multi-purpose Analyzer for Static and Transient Effects on Reactors) [5], which is a neutron diffusion nodal code for PWR core design with various calculation capabilities [6]. Such as the ones performed in this study, neutron multiplication factor, power peaking factors, maximum fuel temperature, burnup calculation and gas production.
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Fig. 3. DeCART2D/MASTER codes system.

II.B. Investigated fuels

The study investigates the effects of introducing central hole in the SMART fuel design, while maintaining the same amount of fissile material 235U. Other options for compensating for the missing material from the center of the fuel pin in the annular geometry include increasing the fuel pin length or increasing the fuel pellet outer radius. However, these options would require major changes to the reactor parameters, such as the fuel-to-coolant ratio and the core configuration. This would deviate from the objective of the study, which is to investigate the effects of the annular geometry on fuel performance while minimizing changes to the reactor core design. Therefore, these options were excluded from the study.

The approach adopted in this study is to keep the outer diameter of the fuel pellet the same as in the SMART fuel design. Since the fuel mass is decreased with the introduction of the central hole, the enrichment of the UO2 fuel is increased as shown in Table III. The study was extended to investigate the annular fuel designs using MOX fuel PuO2. MOX fuel contains plutonium, which has a higher neutron fission cross-section than uranium. This means that MOX fuel can produce more energy per unit mass than uranium fuel, which could compensate for the missing material from the central hole. 

II.C. Fuel rod geometry design

SMART fuel rods design consisted of a uniform cylindrical pellet stacked together within a Zircaloy-4 clad tube. Between the fuel stack and the cladding, a gap is provided in order to accommodate the fuel swelling due to the accumulation of fission products. The gap is filled with helium gas to improve heat conduction from fuel to cladding [7], see Figure. (4). This study adopts the VVER-1000 central hole design geometry in the fuel with a radius of 0.75mm [8], keeping the same outer diameters of the fuel, gap and clad of SMART design, Figure. (5)  shows an example of the annular design. In order to study the effect of the central hole on the reactor performance efficiently, two additional fuel rod designs / central hole diameters were included in the study which are 0.5mm and 0.9 mm, as shown in Table III.
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Fig. 4. SMART fuel rod design.
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Fig. 5. Annular fuel rod design.

Table III Investigated fuel designs
	Designs
	Central hole radius (mm)
	Fuel Material

	SMART
	0
	< 5 wt% UO2

	R0.5
	0.5
	

	R0.75
	0.75 (VVER-1000)
	

	R0.9
	0.9
	

	MOX_R0.0
	0.0
	< 5 wt% UO2, < 3 wt% PuO2

	MOX_R0.5
	0.5
	

	MOX_R0.75
	0.75 (VVER-1000)
	

	MOX_R0.9
	0.9
	



III. Results and discussion

III.A. Neutron multiplication factor 

K-effective value of the reactor core was calculated for the different designs, while boron concentration was kept at a fixed value of 500 PPM for the burnup calculation throughout the cycle. Figure. (6) shows K-effective value among the 1st cycle for different central holes radii of the fuel rods using the original fuel. The annular design R0.9 has the highest value at all burnups (EFPD) starting with 1.07929 and ending with 0.9619, while the annular design R0.5 has the lowest values of K-effective during all burnups (EFPD), starting with 1.072645 and ending with 0.96132. Table. (IV) shows neutron multiplication factor at BOC, MOC and EOC.

  
Fig. 6. K-effective values for the core of different annular fuel designs.

       Table IV K-effective values for different annular fuel radii in BOC, MOC and EOC
	Design
	BOC
	MOC
	EOC

	SMART
	1.072645
	1.023440
	0.961325

	R=0.5 (mm)
	1.072645
	1.023440
	0.961325

	R=0.75 (mm)
	1.075747
	1.025317
	0.961572

	R=0.9 (mm)
	1.078351
	1.026890
	0.961910



III.B. Power peaking factor

Power distribution within the reactor core is evaluated for the annular and MOX fuel designs. Both Radial Power Peaking Factor (RPPF) and 3D Power Peaking Factor (3DPPF) are calculated, in order to ensure that annular and MOX fuel designs will not violate materials integrity nor safety margins. The annular design R0.9 has the highest values of RPPF, on 0 EFPD R0.9 RPPF is 1.3905 and peaks at 495 EFPD with a value of 1.3892 on, while the reference design values seems to be less than all other designs starting with  1.3876 and at 495 EFPD is 1.3836 as shown in Figure. (7). The RPPF value for annular designs have an effect that undergoes a rapid decrease at 600 EFPD, where R0.9 design becomes the lowest until the EOC with an RPPF of 1.3178 and the reference design becomes the highest value until the EOC with an RPPF of 1.3203. Figure. (8) shows the 3DPPF which is more accurate, the annular design R0.9 has the highest value from the BOC with a 3DPPF of 1.6763 until it reaches its maximum value at 390 EFPD with a 3DPPF of 1.7795. The effect of rapid decreasing values of annular designs for the 3DPPF begins earlier than RPPF, specifically at 450 EFPD. Overall, the values for all the designs do not differ significantly from the reference design, yet the annular design R0.9 has the highest values, then R0.75, then R0.5 and the reference design. 

Figure. (9) and Figure. (10) show RPPF and 3DPPF results of the MOX fuel designs. For the RPPF the values are more than 1.6, and for the 3DPPF are more than 2.1, both results violates the reactor's safety margins. This is due to the selection of MOX compositions. Thus, more studies and analysis are needed to solve this issue in future work, such as analyzing different MOX fuel compositions or rearranging different loading pattern configurations to meet all safety requirements.


        Fig. 7. RPPF values of different designs.


        Fig. 8. 3DPPF values of different designs.


        Fig. 9. RPPF values of MOX fuel designs.


Fig. 10. 3DPPF values of different designs.

III.C. Maximum fuel temperature

The safety and efficiency of the reactor operation highly depends on the maximum fuel temperature, Figure. (11) shows the behavior of the reactor using annular fuel designs in comparison with the reference design. The graph shows a complete alignment performance of the maximum fuel temperature during the BOC and EOC, except between 250-500 EFPD, where the annular design R0.9 has the highest temperature of 622.41 Co at 420 EFPD. On the other hand, the reference design's maximum temperature between 250-500 EFPD is 618.75 at 450 EFPD, and it has resulted as the minimum value among other designs. The shift in temperature degradation among designs occurs due to the change of geometry, as the increase of the size of central hole increases its effect.


        Fig. 11. Maximum fuel temperature of the core for different designs.

III.D. Fuel Burnup

Increased annular fuel design inner radius resulted in a decrease of total fuel mass of the reactor core, which led to higher burnup. Table V present the total fuel burnup for the 1st cycle for each design. The difference between the highest burnup design R0.9 and the lowest burnup designs (the reference and R0.5) is equal to 786.4 KWD/Kg.

        Table V Total fuel burnup for the 1st cycle.
	Design
	Total Burnup (MWD/kg)

	SMART
	22.4234

	R=0.5 (mm)
	22.4234

	R=0.75 (mm)
	22.8555

	R=0.9 (mm)
	23.2098



III.E. Gas production (Xenon- 135 and Samarium-149)

The annular fuel designs affect the gas production. The production of non-actinides elements, which have a high neutrons absorption cross-section, mainly 135Xe and 149Sm. Fig. 12 and Fig. 13, shows the amount of the 135Xe and 149Sm produced through the 1st cycle of the reactor respectively. The graphs shows that trends of the designs starts to diverge from early stage in 1st cycle (at 120 EFPD for the 135Xe and 165 EFPD for the 149Sm). The reference design produces the highest amount of 149Sm throughout the cycle with an amount of 2.8E-08 Atoms/(cm∙barn) at 435 EFPD. While the designs with central hole produces less amounts throughout the cycle as the central hole’s radius increase. Where the lowest peak value of 149Sm is 2.77E-08 Atoms/(cm∙barn) at 375 EFPD for central hole with radius R0.9. For 135Xe, the highest production was at the reference design with a value of 2.69E-9 (Atoms/(cm∙barn)) at 165 EFPD. For the design with a central hole R0.9, the peak value is 2.68E-9 Atoms/(cm∙barn) at 165 EFPD.

The reduced production of 135Xe and 149Sm in the annular fuel design (Fig. 12 and Fig. 13) can be attributed directly to the reduction in the mass of heavy metals in the fuel rod. This is because 135Xe and 149Sm  are both fission products, and the rate of fission is directly proportional to the mass of heavy metals in the fuel rod. The fission of the fissile materials in the fuel results in production of those non-actinides elements, leading to negative reactivity, and consequently decreases the reactor's neutron multiplication factor, reactor power and temperature.


Fig. 12. Average production of 135Xe for different designs.


        Fig. 13. Average production of 149Sm for different designs.

IV. Conclusions

[bookmark: _GoBack]In this study, the feasibility and performance of using annular fuel designs for the SMART reactor were investigated. The results showed a slightly higher values for the annular designs (R0.75 and R0.9) than the reference design, in all key parameters calculated in this paper except for the gas production values are quite less than the reference, which explains the increment for the annular designs' values as mentioned in the discussion. Overall, the annular fuel designs (R0.75 and R0.9) have the potential to significantly improve the performance and safety of the SMART reactor. However, further research and development is needed to address the challenges of implementing these designs, such as mitigating the increased RPPF and 3DPPF values. Additionally, the annular fuel designs also introduce new challenges related to fuel fabrication and licensing. Further research and development in this area is warranted to address these challenges.

In conclusion, this study was based on the assumptions and limitations inherent in the DeCART2D/MASTER deterministic codes, which are the same codes used to design SMART reactor. Future work should focus on validating the findings through experimental measurements and utilizing more advanced modeling techniques, such as Monte Carlo simulation codes.
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RPPF




3DPPF vs. Burnup

R0.5	0	5	15	30	45	60	75	90	105	120	135	150	165	180	195	210	225	240	255	270	285	300	315	330	345	360	375	390	405	420	435	450	465	480	495	510	525	540	555	570	585	600	615	630	645	660	675	690	705	720	735	750	765	780	795	810	825	840	855	870	1.67	1.6600999999999999	1.6462000000000001	1.6452	1.6515	1.6547000000000001	1.6577	1.6593	1.6597999999999999	1.6598999999999999	1.6618999999999999	1.6628000000000001	1.6644000000000001	1.6668000000000001	1.6698999999999999	1.6732	1.6776	1.6829000000000001	1.6890000000000001	1.696	1.7042999999999999	1.714	1.7248000000000001	1.7359	1.7471000000000001	1.7552000000000001	1.7609999999999999	1.7632000000000001	1.7625	1.7576000000000001	1.7523	1.7434000000000001	1.7302	1.7121999999999999	1.6924999999999999	1.6720999999999999	1.6511	1.6313	1.6116999999999999	1.5940000000000001	1.5788	1.5678000000000001	1.5599000000000001	1.5519000000000001	1.5451999999999999	1.54	1.5343	1.5277000000000001	1.5205	1.5134000000000001	1.5064	1.4986999999999999	1.4919	1.486	1.4794	1.4726999999999999	1.4665999999999999	1.4605999999999999	1.4542999999999999	1.4503999999999999	R0.75	0	5	15	30	45	60	75	90	105	120	135	150	165	180	195	210	225	240	255	270	285	300	315	330	345	360	375	390	405	420	435	450	465	480	495	510	525	540	555	570	585	600	615	630	645	660	675	690	705	720	735	750	765	780	795	810	825	840	855	870	1.6711	1.6612	1.6472	1.6496999999999999	1.6556999999999999	1.6596	1.6619999999999999	1.6628000000000001	1.6646000000000001	1.6644000000000001	1.6654	1.6673	1.669	1.6715	1.6746000000000001	1.6785000000000001	1.6834	1.6893	1.6963999999999999	1.7044999999999999	1.7146999999999999	1.7264999999999999	1.7373000000000001	1.7486999999999999	1.7591000000000001	1.7668999999999999	1.7717000000000001	1.7719	1.7683	1.7642	1.7555000000000001	1.7428999999999999	1.7246999999999999	1.7044999999999999	1.6833	1.6617	1.6413	1.6209	1.6024	1.5865	1.5721000000000001	1.5639000000000001	1.5558000000000001	1.5484	1.5431999999999999	1.5375000000000001	1.5308999999999999	1.5235000000000001	1.5163	1.5092000000000001	1.5014000000000001	1.4942	1.4883	1.4816	1.4749000000000001	1.4690000000000001	1.4630000000000001	1.4570000000000001	1.4548000000000001	1.4523999999999999	R0.9	0	5	15	30	45	60	75	90	105	120	135	150	165	180	195	210	225	240	255	270	285	300	315	330	345	360	375	390	405	420	435	450	465	480	495	510	525	540	555	570	585	600	615	630	645	660	675	690	705	720	735	750	765	780	795	810	825	840	855	870	1.6734	1.6636	1.6496	1.6538999999999999	1.6604000000000001	1.6639999999999999	1.6657	1.6677	1.6677999999999999	1.6682999999999999	1.6694	1.6702999999999999	1.6719999999999999	1.6760999999999999	1.6793	1.6834	1.6887000000000001	1.6952	1.7034	1.7129000000000001	1.7244999999999999	1.7361	1.7481	1.7592000000000001	1.7705	1.7770999999999999	1.7795000000000001	1.7771999999999999	1.7746999999999999	1.768	1.7563	1.7390000000000001	1.7192000000000001	1.6977	1.6759999999999999	1.6544000000000001	1.6334	1.6133	1.5967	1.5812999999999999	1.5692999999999999	1.5609999999999999	1.5523	1.5471999999999999	1.5407	1.534	1.5275000000000001	1.5203	1.5123	1.5048999999999999	1.4975000000000001	1.4905999999999999	1.4843999999999999	1.4784999999999999	1.4724999999999999	1.4664999999999999	1.4615	1.4592000000000001	1.4563999999999999	1.4532	SMART	0	5	15	30	45	60	75	90	105	120	135	150	165	180	195	210	225	240	255	270	285	300	315	330	345	360	375	390	405	420	435	450	465	480	495	510	525	540	555	570	585	600	615	630	645	660	675	690	705	720	735	750	765	780	795	810	825	840	855	870	1.6718999999999999	1.6617	1.6476999999999999	1.6415	1.6480999999999999	1.6520999999999999	1.6552	1.6564000000000001	1.6569	1.6571	1.6592	1.6603000000000001	1.6621999999999999	1.6645000000000001	1.6677	1.6712	1.6754	1.6803999999999999	1.6860999999999999	1.6927000000000001	1.6999	1.7087000000000001	1.7193000000000001	1.7305999999999999	1.7402	1.7485999999999999	1.7554000000000001	1.7596000000000001	1.7589999999999999	1.7549999999999999	1.7514000000000001	1.7439	1.7324999999999999	1.7169000000000001	1.6998	1.6800999999999999	1.6592	1.639	1.6201000000000001	1.6012	1.5849	1.5732999999999999	1.5652999999999999	1.5567	1.5491999999999999	1.5436000000000001	1.5379	1.5319	1.5249999999999999	1.5176000000000001	1.5106999999999999	1.5037	1.4958	1.4899	1.484	1.4772000000000001	1.4704999999999999	1.4644999999999999	1.4585999999999999	1.4528000000000001	R0.5_no T	0	5	15	30	45	60	75	90	105	120	135	150	165	180	195	210	225	240	255	270	285	300	315	330	345	360	375	390	405	420	435	450	465	480	495	510	525	540	555	570	585	600	615	630	645	660	675	690	705	720	735	750	765	780	795	810	825	840	855	870	1.6731	1.6613	1.6460999999999999	1.6447000000000001	1.6506000000000001	1.6534	1.6559999999999999	1.6572	1.6573	1.6574	1.6593	1.6603000000000001	1.6621999999999999	1.6647000000000001	1.6677999999999999	1.6713	1.6757	1.6811	1.6872	1.6941999999999999	1.7027000000000001	1.7126999999999999	1.7238	1.7353000000000001	1.7471000000000001	1.7559	1.7622	1.7649999999999999	1.7649999999999999	1.7605999999999999	1.756	1.7476	1.7347999999999999	1.7170000000000001	1.6976	1.6774	1.6561999999999999	1.6362000000000001	1.6165	1.5982000000000001	1.5827	1.5708	1.5631999999999999	1.5552999999999999	1.5474000000000001	1.5424	1.5368999999999999	1.5305	1.5234000000000001	1.5165	1.5096000000000001	1.502	1.4942	1.4882	1.4818	1.4753000000000001	1.4693000000000001	1.4634	1.4571000000000001	1.452	R0.75_no T	0	5	15	30	45	60	75	90	105	120	135	150	165	180	195	210	225	240	255	270	285	300	315	330	345	360	375	390	405	420	435	450	465	480	495	510	525	540	555	570	585	600	615	630	645	660	675	690	705	720	735	750	765	780	795	810	825	840	855	870	1.6739999999999999	1.6624000000000001	1.6472	1.6492	1.6548	1.6583000000000001	1.6603000000000001	1.6607000000000001	1.6620999999999999	1.6617999999999999	1.6629	1.6649	1.6667000000000001	1.6695	1.6725000000000001	1.6766000000000001	1.6815	1.6875	1.6944999999999999	1.7028000000000001	1.7133	1.7253000000000001	1.7364999999999999	1.7483	1.7593000000000001	1.7677	1.7730999999999999	1.774	1.7710999999999999	1.7676000000000001	1.7595000000000001	1.7474000000000001	1.7294	1.7095	1.6883999999999999	1.667	1.6460999999999999	1.6256999999999999	1.6066	1.5904	1.5754999999999999	1.5670999999999999	1.5591999999999999	1.5510999999999999	1.5455000000000001	1.54	1.5336000000000001	1.5264	1.5194000000000001	1.5124	1.5046999999999999	1.4966999999999999	1.4904999999999999	1.484	1.4774	1.4716	1.4657	1.4593	1.4563999999999999	1.4540999999999999	R0.9_no T	0	5	15	30	45	60	75	90	105	120	135	150	165	180	195	210	225	240	255	270	285	300	315	330	345	360	375	390	405	420	435	450	465	480	495	510	525	540	555	570	585	600	615	630	645	660	675	690	705	720	735	750	765	780	795	810	825	840	855	870	1.6762999999999999	1.6647000000000001	1.6495	1.6534	1.6595	1.6626000000000001	1.6638999999999999	1.6655	1.6653	1.6657	1.6669	1.6679999999999999	1.6698	1.6740999999999999	1.6773	1.6815	1.6869000000000001	1.6934	1.7015	1.7113	1.7232000000000001	1.7350000000000001	1.7473000000000001	1.7589999999999999	1.7708999999999999	1.7782	1.7813000000000001	1.7796000000000001	1.7778	1.7717000000000001	1.7605999999999999	1.7437	1.724	1.7029000000000001	1.6812	1.6591	1.6382000000000001	1.6181000000000001	1.6006	1.5851999999999999	1.5725	1.5643	1.5553999999999999	1.5494000000000001	1.5431999999999999	1.5366	1.5303	1.5233000000000001	1.5155000000000001	1.5081	1.5008999999999999	1.4937	1.4866999999999999	1.4809000000000001	1.4750000000000001	1.4692000000000001	1.4629000000000001	1.4608000000000001	1.4581	1.4549000000000001	Burnup(EFPD)


3DPPF




RPPF vs Burnup

MOX_R0.0	0	5	15	30	45	60	75	90	105	120	135	150	165	180	195	210	225	240	255	270	285	300	315	330	345	360	375	390	405	420	435	450	465	480	495	510	525	540	555	570	585	600	615	630	645	660	675	690	705	720	735	750	765	780	795	810	825	840	855	870	1.6504000000000001	1.6420999999999999	1.6384000000000001	1.6417999999999999	1.6434	1.6444000000000001	1.6445000000000001	1.6435	1.6422000000000001	1.6413	1.6404000000000001	1.6396999999999999	1.6394	1.639	1.639	1.6393	1.6396999999999999	1.6407	1.6420999999999999	1.6439999999999999	1.6463000000000001	1.6492	1.6512	1.6520999999999999	1.6504000000000001	1.6460999999999999	1.6387	1.6293	1.6181000000000001	1.6060000000000001	1.5934999999999999	1.5807	1.5679000000000001	1.5555000000000001	1.5434000000000001	1.5319	1.5208999999999999	1.5103	1.5003	1.4908999999999999	1.4816	1.4728000000000001	1.464	1.4554	1.4471000000000001	1.4391	1.4311	1.4234	1.4178999999999999	1.4128000000000001	1.4077	1.403	1.3985000000000001	1.3940999999999999	1.39	1.3863000000000001	1.3829	1.3795999999999999	1.3766	1.3738999999999999	MOX_R0.5	0	5	15	30	45	60	75	90	105	120	135	150	165	180	195	210	225	240	255	270	285	300	315	330	345	360	375	390	405	420	435	450	465	480	495	510	525	540	555	570	585	600	615	630	645	660	675	690	705	720	735	750	765	780	795	810	825	840	855	870	1.6333	1.6261000000000001	1.6234999999999999	1.6281000000000001	1.6305000000000001	1.6315999999999999	1.6324000000000001	1.6324000000000001	1.6314	1.6308	1.6304000000000001	1.6295999999999999	1.6294	1.6293	1.6294	1.6303000000000001	1.631	1.6323000000000001	1.6338999999999999	1.6365000000000001	1.6394	1.6420999999999999	1.6435999999999999	1.6434	1.6400999999999999	1.6339999999999999	1.625	1.6143000000000001	1.6023000000000001	1.59	1.5771999999999999	1.5645	1.5519000000000001	1.5397000000000001	1.528	1.5168999999999999	1.5061	1.4959	1.4862	1.4767999999999999	1.4677	1.4589000000000001	1.4500999999999999	1.4416	1.4335	1.4255	1.4182999999999999	1.413	1.4078999999999999	1.4028	1.3980999999999999	1.3936999999999999	1.3895	1.3854	1.3816999999999999	1.3784000000000001	1.3754	1.3725000000000001	1.3702000000000001	1.3686	MOX_R0.75	0	5	15	30	45	60	75	90	105	120	135	150	165	180	195	210	225	240	255	270	285	300	315	330	345	360	375	390	405	420	435	450	465	480	495	510	525	540	555	570	585	600	615	630	645	660	675	690	705	720	735	750	765	780	795	810	825	840	855	870	1.6325000000000001	1.6253	1.6228	1.6272	1.6301000000000001	1.6314	1.6312	1.631	1.6303000000000001	1.6293	1.6289	1.6283000000000001	1.6278999999999999	1.6282000000000001	1.6285000000000001	1.6293	1.6306	1.6324000000000001	1.635	1.6383000000000001	1.6419999999999999	1.6448	1.6454	1.6438999999999999	1.6385000000000001	1.6303000000000001	1.6195999999999999	1.6076999999999999	1.595	1.5822000000000001	1.5690999999999999	1.5564	1.5438000000000001	1.5318000000000001	1.5204	1.5095000000000001	1.4990000000000001	1.4893000000000001	1.4797	1.4704999999999999	1.4614	1.4527000000000001	1.4441999999999999	1.4358	1.4276	1.4196	1.4139999999999999	1.4086000000000001	1.4032	1.3982000000000001	1.3935	1.3889	1.3846000000000001	1.3807	1.3772	1.3738999999999999	1.3711	1.3693	1.3674999999999999	1.3660000000000001	MOX_R0.9	0	5	15	30	45	60	75	90	105	120	135	150	165	180	195	210	225	240	255	270	285	300	315	330	345	360	375	390	405	420	435	450	465	480	495	510	525	540	555	570	585	600	615	630	645	660	675	690	705	720	735	750	765	780	795	810	825	840	855	870	1.63	1.6228	1.6207	1.6240000000000001	1.6269	1.6285000000000001	1.6286	1.6279999999999999	1.6274	1.6265000000000001	1.6257999999999999	1.6255999999999999	1.6254	1.6254999999999999	1.6263000000000001	1.6272	1.629	1.6313	1.6347	1.6386000000000001	1.6423000000000001	1.6448	1.6447000000000001	1.6413	1.6342000000000001	1.6245000000000001	1.6126	1.5999000000000001	1.5867	1.5732999999999999	1.56	1.5467	1.5341	1.5219	1.5104	1.4992000000000001	1.4885999999999999	1.4782999999999999	1.4681999999999999	1.4584999999999999	1.4492	1.44	1.4312	1.4225000000000001	1.4155	1.4097999999999999	1.4041999999999999	1.3989	1.3939999999999999	1.3894	1.3851	1.3811	1.3774999999999999	1.3741000000000001	1.3709	1.369	1.3673	1.3656999999999999	1.3642000000000001	1.363	MOX_R0.0E	0	5	15	30	45	60	75	90	105	120	135	150	165	180	195	210	225	240	255	270	285	300	315	330	345	360	375	390	405	420	435	450	465	480	495	510	525	540	555	570	585	600	615	630	645	660	675	690	705	720	735	750	765	780	795	810	825	840	855	870	1.6487000000000001	1.6415999999999999	1.6387	1.6425000000000001	1.6445000000000001	1.6458999999999999	1.6464000000000001	1.6457999999999999	1.6446000000000001	1.6437999999999999	1.6428	1.6419999999999999	1.6415999999999999	1.6411	1.641	1.6412	1.6415999999999999	1.6425000000000001	1.6435999999999999	1.645	1.647	1.6495	1.651	1.6513	1.649	1.6440999999999999	1.6363000000000001	1.6264000000000001	1.615	1.6025	1.5898000000000001	1.5769	1.5640000000000001	1.5515000000000001	1.5392999999999999	1.5278	1.5166999999999999	1.5061	1.4962	1.4866999999999999	1.4775	1.4685999999999999	1.4599	1.4514	1.4431	1.4351	1.4273	1.4207000000000001	1.4154	1.4103000000000001	1.4053	1.4006000000000001	1.3962000000000001	1.3918999999999999	1.3877999999999999	1.3842000000000001	1.3808	1.3776999999999999	1.3747	1.3726	MOX_R0.5_no_T	0	5	15	30	45	60	75	90	105	120	135	150	165	180	195	210	225	240	255	270	285	300	315	330	345	360	375	390	405	420	435	450	465	480	495	510	525	540	555	570	585	600	615	630	645	660	675	690	705	720	735	750	765	780	795	810	825	840	855	870	1.6348	1.6265000000000001	1.6232	1.6274	1.6293	1.6301000000000001	1.6305000000000001	1.6301000000000001	1.6289	1.6283000000000001	1.6279999999999999	1.6273	1.6273	1.6273	1.6274999999999999	1.6284000000000001	1.6292	1.6307	1.6326000000000001	1.6355	1.6388	1.6419999999999999	1.6439999999999999	1.6444000000000001	1.6415999999999999	1.6361000000000001	1.6275999999999999	1.6172	1.6055999999999999	1.5933999999999999	1.5809	1.5683	1.5558000000000001	1.5437000000000001	1.532	1.5209999999999999	1.5102	1.5	1.4902	1.4807999999999999	1.4717	1.4628000000000001	1.454	1.4455	1.4373	1.4292	1.4214	1.4154	1.4103000000000001	1.4051	1.4004000000000001	1.3958999999999999	1.3916999999999999	1.3875	1.3837999999999999	1.3804000000000001	1.3773	1.3744000000000001	1.3716999999999999	1.3696999999999999	MOX_R0.75_no_T	0	5	15	30	45	60	75	90	105	120	135	150	165	180	195	210	225	240	255	270	285	300	315	330	345	360	375	390	405	420	435	450	465	480	495	510	525	540	555	570	585	600	615	630	645	660	675	690	705	720	735	750	765	780	795	810	825	840	855	870	1.6338999999999999	1.6256999999999999	1.6225000000000001	1.6264000000000001	1.629	1.6297999999999999	1.6292	1.6287	1.6278999999999999	1.6269	1.6265000000000001	1.6261000000000001	1.6257999999999999	1.6262000000000001	1.6266	1.6274999999999999	1.6289	1.6308	1.6337999999999999	1.6374	1.6415999999999999	1.6449	1.6460999999999999	1.6451	1.6404000000000001	1.6327	1.6224000000000001	1.6109	1.5984	1.5858000000000001	1.5728	1.5603	1.5478000000000001	1.5359	1.5245	1.5135000000000001	1.5031000000000001	1.4933000000000001	1.4838	1.4744999999999999	1.4654	1.4567000000000001	1.4480999999999999	1.4396	1.4313	1.4231	1.4164000000000001	1.411	1.4056	1.4005000000000001	1.3956999999999999	1.3911	1.3867	1.3827	1.3791	1.3757999999999999	1.3727	1.3703000000000001	1.3686	1.367	MOX_R0.9_no_T	0	5	15	30	45	60	75	90	105	120	135	150	165	180	195	210	225	240	255	270	285	300	315	330	345	360	375	390	405	420	435	450	465	480	495	510	525	540	555	570	585	600	615	630	645	660	675	690	705	720	735	750	765	780	795	810	825	840	855	870	1.6315	1.6232	1.6204000000000001	1.6232	1.6256999999999999	1.627	1.6266	1.6256999999999999	1.625	1.6242000000000001	1.6234999999999999	1.6234	1.6233	1.6234999999999999	1.6244000000000001	1.6254	1.6274	1.6297999999999999	1.6335999999999999	1.6377999999999999	1.6418999999999999	1.645	1.6455	1.6427	1.6362000000000001	1.627	1.6154999999999999	1.6031	1.59	1.5768	1.5637000000000001	1.5505	1.538	1.5258	1.5144	1.5032000000000001	1.4924999999999999	1.4822	1.4721	1.4623999999999999	1.4530000000000001	1.4438	1.4348000000000001	1.4260999999999999	1.4178999999999999	1.4120999999999999	1.4065000000000001	1.4012	1.3962000000000001	1.3915	1.3871	1.3831	1.3794	1.3758999999999999	1.3728	1.3701000000000001	1.3683000000000001	1.3667	1.3652	1.3640000000000001	Burnup (EFPD)


RPPF




3DPFF vs Burnup

MOX_R0.0	0	5	15	30	45	60	75	90	105	120	135	150	165	180	195	210	225	240	255	270	285	300	315	330	345	360	375	390	405	420	435	450	465	480	495	510	525	540	555	570	585	600	615	630	645	660	675	690	705	720	735	750	765	780	795	810	825	840	855	870	2.0407999999999999	2.0186000000000002	2.0072000000000001	2.0146000000000002	2.0215999999999998	2.0264000000000002	2.0289999999999999	2.0283000000000002	2.0285000000000002	2.0295999999999998	2.0291999999999999	2.0310000000000001	2.0337000000000001	2.0354000000000001	2.0396999999999998	2.0436999999999999	2.0493000000000001	2.0567000000000002	2.0640999999999998	2.0739000000000001	2.0853000000000002	2.0983000000000001	2.1069	2.1122000000000001	2.1078999999999999	2.0951	2.0747	2.0486	2.0202	1.9904999999999999	1.9623999999999999	1.9350000000000001	1.9094	1.8854	1.8632	1.8423	1.8211999999999999	1.8008999999999999	1.7822	1.7642	1.7462	1.7285999999999999	1.7114	1.6956	1.6813	1.6687000000000001	1.6561999999999999	1.6436999999999999	1.6331	1.6224000000000001	1.6121000000000001	1.6026	1.5938000000000001	1.5865	1.5789	1.5710999999999999	1.5641	1.5576000000000001	1.5516000000000001	1.5474000000000001	MOX_R0.5	0	5	15	30	45	60	75	90	105	120	135	150	165	180	195	210	225	240	255	270	285	300	315	330	345	360	375	390	405	420	435	450	465	480	495	510	525	540	555	570	585	600	615	630	645	660	675	690	705	720	735	750	765	780	795	810	825	840	855	870	2.048	2.0289999999999999	2.0196000000000001	2.0286	2.0346000000000002	2.0396000000000001	2.0428000000000002	2.044	2.0427	2.0430999999999999	2.0434000000000001	2.0428000000000002	2.0449000000000002	2.0461999999999998	2.0495999999999999	2.0543999999999998	2.0587	2.0661	2.0731999999999999	2.085	2.0962999999999998	2.1069	2.1133999999999999	2.1124999999999998	2.1025999999999998	2.0836000000000001	2.0571000000000002	2.0268000000000002	1.9962	1.9669000000000001	1.9371	1.91	1.8843000000000001	1.8603000000000001	1.8386	1.8182	1.7976000000000001	1.7779	1.7592000000000001	1.7405999999999999	1.7238	1.7072000000000001	1.6906000000000001	1.6773	1.6640999999999999	1.6521999999999999	1.6411	1.63	1.6191	1.61	1.6014999999999999	1.593	1.5858000000000001	1.5782	1.5702	1.5651999999999999	1.5601	1.5546	1.55	1.5456000000000001	MOX_R0.75	0	5	15	30	45	60	75	90	105	120	135	150	165	180	195	210	225	240	255	270	285	300	315	330	345	360	375	390	405	420	435	450	465	480	495	510	525	540	555	570	585	600	615	630	645	660	675	690	705	720	735	750	765	780	795	810	825	840	855	870	2.0478000000000001	2.0287999999999999	2.0192999999999999	2.028	2.0358999999999998	2.0402999999999998	2.0423	2.0434999999999999	2.0427	2.0421999999999998	2.0427	2.0423	2.044	2.0474999999999999	2.0497999999999998	2.0556999999999999	2.0613000000000001	2.0703	2.0806	2.0947	2.1078000000000001	2.1179999999999999	2.1206	2.1153	2.0979000000000001	2.0720000000000001	2.0421999999999998	2.0112000000000001	1.9799	1.9502999999999999	1.9220999999999999	1.8956999999999999	1.8708	1.8481000000000001	1.8267	1.8058000000000001	1.7853000000000001	1.766	1.7468999999999999	1.7294	1.7121999999999999	1.6951000000000001	1.6806000000000001	1.667	1.6548	1.6433	1.6318999999999999	1.6212	1.6109	1.6027	1.5946	1.5860000000000001	1.5775999999999999	1.5692999999999999	1.5633999999999999	1.5576000000000001	1.552	1.5470999999999999	1.5429999999999999	1.5404	MOX_R0.9	0	5	15	30	45	60	75	90	105	120	135	150	165	180	195	210	225	240	255	270	285	300	315	330	345	360	375	390	405	420	435	450	465	480	495	510	525	540	555	570	585	600	615	630	645	660	675	690	705	720	735	750	765	780	795	810	825	840	855	870	2.0449000000000002	2.0263	2.0171999999999999	2.0249000000000001	2.0331000000000001	2.0385	2.04	2.0404	2.0406	2.0394999999999999	2.0396999999999998	2.0407999999999999	2.0415000000000001	2.0453999999999999	2.0497000000000001	2.0554000000000001	2.0634000000000001	2.0729000000000002	2.0868000000000002	2.1015000000000001	2.1147999999999998	2.1234000000000002	2.1221999999999999	2.1103000000000001	2.0886	2.0602999999999998	2.0274999999999999	1.9959	1.9658	1.9358	1.9081999999999999	1.8822000000000001	1.8577999999999999	1.8351999999999999	1.8138000000000001	1.7921	1.7715000000000001	1.7514000000000001	1.732	1.7139	1.6964999999999999	1.6822999999999999	1.6680999999999999	1.6545000000000001	1.6426000000000001	1.6308	1.6195999999999999	1.6091	1.6006	1.5926	1.5841000000000001	1.5758000000000001	1.5685	1.5627	1.5575000000000001	1.5528999999999999	1.5478000000000001	1.5426	1.5388999999999999	1.5355000000000001	MOX_R0.0E	0	5	15	30	45	60	75	90	105	120	135	150	165	180	195	210	225	240	255	270	285	300	315	330	345	360	375	390	405	420	435	450	465	480	495	510	525	540	555	570	585	600	615	630	645	660	675	690	705	720	735	750	765	780	795	810	825	840	855	870	2.0360999999999998	2.0175000000000001	2.0085999999999999	2.0171000000000001	2.0251999999999999	2.0312999999999999	2.0350999999999999	2.0356000000000001	2.0363000000000002	2.0373999999999999	2.0367999999999999	2.0381999999999998	2.0404	2.0417000000000001	2.0455999999999999	2.0491999999999999	2.0548000000000002	2.0617000000000001	2.0680000000000001	2.0768	2.0874000000000001	2.0990000000000002	2.1059999999999999	2.1097000000000001	2.1036000000000001	2.0889000000000002	2.0670999999999999	2.0396999999999998	2.0105	1.9801	1.9513	1.9235	1.8976	1.8733	1.851	1.8301000000000001	1.8089	1.7887999999999999	1.7705	1.7525999999999999	1.7346999999999999	1.7170000000000001	1.7009000000000001	1.6858	1.6727000000000001	1.66	1.6476	1.6361000000000001	1.6255999999999999	1.6149	1.6046	1.5954999999999999	1.5874999999999999	1.5802	1.5725	1.5647	1.5577000000000001	1.5516000000000001	1.5463	1.542	MOX_R0.5_no_T	0	5	15	30	45	60	75	90	105	120	135	150	165	180	195	210	225	240	255	270	285	300	315	330	345	360	375	390	405	420	435	450	465	480	495	510	525	540	555	570	585	600	615	630	645	660	675	690	705	720	735	750	765	780	795	810	825	840	855	870	2.0527000000000002	2.0301	2.0182000000000002	2.0259	2.0306999999999999	2.0345	2.0365000000000002	2.0365000000000002	2.0348999999999999	2.0352000000000001	2.0358000000000001	2.0358000000000001	2.0383	2.0402	2.0436999999999999	2.0489000000000002	2.0533999999999999	2.0613999999999999	2.0695000000000001	2.0821999999999998	2.0945999999999998	2.1069	2.1150000000000002	2.1160000000000001	2.1078000000000001	2.0905999999999998	2.0653000000000001	2.0360999999999998	2.0065	1.9777	1.9484999999999999	1.9216	1.8962000000000001	1.8724000000000001	1.8508	1.8297000000000001	1.8090999999999999	1.7895000000000001	1.7707999999999999	1.7521	1.7342	1.7175	1.7009000000000001	1.6858	1.6727000000000001	1.6596	1.6485000000000001	1.6375	1.6266	1.6161000000000001	1.6076999999999999	1.5992999999999999	1.5921000000000001	1.5846	1.5766	1.5704	1.5652999999999999	1.5599000000000001	1.5553999999999999	1.5510999999999999	MOX_R0.75_no_T	0	5	15	30	45	60	75	90	105	120	135	150	165	180	195	210	225	240	255	270	285	300	315	330	345	360	375	390	405	420	435	450	465	480	495	510	525	540	555	570	585	600	615	630	645	660	675	690	705	720	735	750	765	780	795	810	825	840	855	870	2.0524	2.0297999999999998	2.0177999999999998	2.0251999999999999	2.0320999999999998	2.0352000000000001	2.0358999999999998	2.0358999999999998	2.0348999999999999	2.0343	2.0352999999999999	2.0354999999999999	2.0375999999999999	2.0415000000000001	2.0440999999999998	2.0501999999999998	2.0562999999999998	2.0659999999999998	2.0773000000000001	2.0922999999999998	2.1067999999999998	2.1187	2.1229	2.1196999999999999	2.1040000000000001	2.0796999999999999	2.0512000000000001	2.0209000000000001	1.9903999999999999	1.9614	1.9336	1.9075	1.8827	1.8602000000000001	1.8384	1.8172999999999999	1.7968	1.7776000000000001	1.7584	1.7398	1.7225999999999999	1.7054	1.6891	1.6755	1.6621999999999999	1.6507000000000001	1.6393	1.6287	1.6183000000000001	1.6088	1.6008	1.5922000000000001	1.5838000000000001	1.5754999999999999	1.5684	1.5627	1.5571999999999999	1.5524	1.5477000000000001	1.5439000000000001	MOX_R0.9_no_T	0	5	15	30	45	60	75	90	105	120	135	150	165	180	195	210	225	240	255	270	285	300	315	330	345	360	375	390	405	420	435	450	465	480	495	510	525	540	555	570	585	600	615	630	645	660	675	690	705	720	735	750	765	780	795	810	825	840	855	870	2.0493999999999999	2.0272999999999999	2.0158	2.0223	2.0291999999999999	2.0333999999999999	2.0335999999999999	2.0329000000000002	2.0329000000000002	2.0318999999999998	2.0325000000000002	2.0341999999999998	2.0352999999999999	2.0394000000000001	2.0442999999999998	2.0499999999999998	2.0586000000000002	2.0688	2.0838000000000001	2.0992999999999999	2.1141999999999999	2.1244000000000001	2.1251000000000002	2.1153	2.0952999999999999	2.0684	2.0365000000000002	2.0059	1.9762999999999999	1.9468000000000001	1.9197	1.8938999999999999	1.8695999999999999	1.8472	1.8250999999999999	1.8035000000000001	1.7827999999999999	1.7626999999999999	1.7425999999999999	1.724	1.7060999999999999	1.6906000000000001	1.6765000000000001	1.6624000000000001	1.6497999999999999	1.6380999999999999	1.6269	1.6163000000000001	1.6067	1.5987	1.5902000000000001	1.5819000000000001	1.5747	1.5676000000000001	1.5626	1.5581	1.5529999999999999	1.5478000000000001	1.5434000000000001	1.54	Burnup(EFPD)


3DPPF




Max fuel tempereture vs. Burnup

R0.5	0	5	15	30	45	60	75	90	105	120	135	150	165	180	195	210	225	240	255	270	285	300	315	330	345	360	375	390	405	420	435	450	465	480	495	510	525	540	555	570	585	600	615	630	645	660	675	690	705	720	735	750	765	780	795	810	825	840	855	870	870	661.72	640.07000000000005	625.79999999999995	616.95000000000005	611.12	605.54	600.14	594.70000000000005	589.65	589.04	588.75	588.55999999999995	588.37	588.15	588.01	587.91999999999996	587.94000000000005	588.11	588.4	590.29	593.38	596.76	600.38	604.02	607.53	610.85	613.83000000000004	616.28	618.04999999999995	619.20000000000005	619.77	619.66	618.78	617.15	614.91999999999996	612.35	610.05999999999995	607.91	606.25	604.87	603.99	603.46	602.91999999999996	602.6	602.66999999999996	602.69000000000005	602.64	602.51	602.35	602.14	601.9	601.75	601.70000000000005	601.61	601.52	601.41	601.29999999999995	601.20000000000005	601.1	601.09	601.09	R0.75	0	5	15	30	45	60	75	90	105	120	135	150	165	180	195	210	225	240	255	270	285	300	315	330	345	360	375	390	405	420	435	450	465	480	495	510	525	540	555	570	585	600	615	630	645	660	675	690	705	720	735	750	765	780	795	810	825	840	855	870	662.05	640.35	626.11	617.21	611.26	605.62	600.12	594.58000000000004	589.91	589.53	589.23	589.01	588.77	588.54	588.4	588.36	588.42999999999995	588.66999999999996	589.04999999999995	592.08000000000004	595.5	599.23	603.1	606.91	610.59	613.96	616.76	618.78	620.24	621.13	621.19000000000005	620.41	618.79	616.5	613.80999999999995	611.25	608.97	607.04	605.59	604.51	603.94000000000005	603.38	602.91999999999996	603.01	603.04	603	602.89	602.75	602.55999999999995	602.33000000000004	602.09	602.04999999999995	601.99	601.91999999999996	601.83000000000004	601.75	601.66999999999996	601.6	601.64	601.72	R0.9	0	5	15	30	45	60	75	90	105	120	135	150	165	180	195	210	225	240	255	270	285	300	315	330	345	360	375	390	405	420	435	450	465	480	495	510	525	540	555	570	585	600	615	630	645	660	675	690	705	720	735	750	765	780	795	810	825	840	855	870	662.75	640.95000000000005	626.64	617.70000000000005	611.63	605.91	600.30999999999995	594.67999999999995	590.51	590.11	589.77	589.53	589.22	588.98	588.84	588.80999999999995	588.94000000000005	589.24	590.41999999999996	593.76	597.45000000000005	601.42999999999995	605.5	609.49	613.24	616.38	618.84	620.66	621.86	622.41	622.01	620.62	618.45000000000005	615.74	612.88	610.48	608.15	606.61	605.16999999999996	604.54999999999995	603.97	603.42999999999995	603.34	603.4	603.39	603.32000000000005	603.19000000000005	603.02	602.80999999999995	602.59	602.41999999999996	602.38	602.34	602.27	602.21	602.15	602.1	602.16	602.25	602.37	SMART	0	5	15	30	45	60	75	90	105	120	135	150	165	180	195	210	225	240	255	270	285	300	315	330	345	360	375	390	405	420	435	450	465	480	495	510	525	540	555	570	585	600	615	630	645	660	675	690	705	720	735	750	765	780	795	810	825	840	855	870	661.98	640.38	625.89	617.07000000000005	611.30999999999995	605.77	600.42999999999995	595.05999999999995	589.70000000000005	588.62	588.35	588.16999999999996	588.04999999999995	587.85	587.73	587.66999999999996	587.70000000000005	587.83000000000004	588.09	589.19000000000005	592.11	595.29	598.71	602.19000000000005	605.6	608.84	611.84	614.41	616.36	617.71	618.52	618.75	618.32000000000005	617.14	615.29999999999995	612.94000000000005	610.55999999999995	608.48	606.54	605.20000000000005	603.96	603.45000000000005	602.91	602.38	602.38	602.42999999999995	602.39	602.29999999999995	602.13	601.94000000000005	601.70000000000005	601.45000000000005	601.41999999999996	601.34	601.23	601.1	600.96	600.83000000000004	600.70000000000005	600.59	R0.5_no T	0	5	15	30	45	60	75	90	105	120	135	150	165	180	195	210	225	240	255	270	285	300	315	330	345	360	375	390	405	420	435	450	465	480	495	510	525	540	555	570	585	600	615	630	645	660	675	690	705	720	735	750	765	780	795	810	825	840	855	870	614.23	612.20000000000005	610.23	609.62	609.19000000000005	608.59	607.88	607.05999999999995	606.20000000000005	607.22	608.88	610.65	610.91999999999996	611.29999999999995	611.78	612.32000000000005	612.99	613.84	614.83000000000004	615.85	616.32000000000005	617.03	617.89	618.67999999999995	619	618.97	618.51	617.47	615.72	613.37	610.49	607.22	603.29999999999995	599.05999999999995	594.61	590.5	586.73	583.65	580.83000000000004	578.66999999999996	576.37	574.39	572.87	571.15	569.25	567.21	565.29	563.67999999999995	561.89	559.96	557.91999999999996	555.95000000000005	553.94000000000005	551.9	549.85	547.79	545.75	543.72	541.70000000000005	539.79999999999995	R0.75_no T	0	5	15	30	45	60	75	90	105	120	135	150	165	180	195	210	225	240	255	270	285	300	315	330	345	360	375	390	405	420	435	450	465	480	495	510	525	540	555	570	585	600	615	630	645	660	675	690	705	720	735	750	765	780	795	810	825	840	855	870	614.69000000000005	612.67999999999995	610.74	610.11	609.70000000000005	609.11	608.39	607.57000000000005	606.71	608.12	609.79999999999995	611.25	611.52	611.91999999999996	612.39	613.01	613.77	614.71	615.82000000000005	616.70000000000005	617.44000000000005	618.41	619.4	620.13	620.41	620.29999999999995	619.54	618.03	615.85	613.04999999999995	609.74	605.79999999999995	601.30999999999995	596.70000000000005	592.20000000000005	588.01	584.79999999999995	581.65	579.45000000000005	577.09	574.91	573.35	571.6	569.66	567.58000000000004	565.55999999999995	563.91	562.09	560.13	558.04999999999995	556.04999999999995	554.01	551.95000000000005	549.87	547.79	545.73	543.66999999999996	541.64	539.76	537.98	R0.9_no T	0	5	15	30	45	60	75	90	105	120	135	150	165	180	195	210	225	240	255	270	285	300	315	330	345	360	375	390	405	420	435	450	465	480	495	510	525	540	555	570	585	600	615	630	645	660	675	690	705	720	735	750	765	780	795	810	825	840	855	870	615.37	613.37	611.42999999999995	610.79999999999995	610.39	609.79	609.07000000000005	608.24	607.46	609.04999999999995	610.74	611.9	612.15	612.54999999999995	613.04999999999995	613.70000000000005	614.52	615.54999999999995	616.80999999999995	617.61	618.53	619.65	620.74	621.41999999999996	621.65	621.29	620.22	618.34	615.76	612.55999999999995	608.77	604.24	599.51	594.54999999999995	590.25	586.52	583.15	580.59	578.20000000000005	575.72	574.09	572.35	570.44000000000005	568.36	566.16999999999996	564.47	562.66	560.70000000000005	558.63	556.58000000000004	554.53	552.45000000000005	550.36	548.26	546.17999999999995	544.1	542.04999999999995	540.14	538.34	536.55999999999995	Burnup(EFPD)


Max fuel T (Co)




135Xe Production vs. Burnup
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