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China’s civilian plutonium separation at the pilot reprocessing facility (2010 to 2019)

PEO/ A OYBLEHERICE T ARERT V=7 L5 R E (20105 ~ 194)

Year & 2010 2011 2012 2013 2014 2015 2016 2017-19
Accumulated 138 138 138 138 254 254 409 5007
amount (kg)

ARl

Rate (kg/yr) 13.8 o o o 116 L 15.5 153
EREER e/ F)

Equivalent 4.6 L] o o 39 [ 5.2 51
operation days *

BEAXEY

Capacity factor 46%b ('] a o 1% L] 1.4% 14%
BimA AR

Note: a) Assuming in one day the facility operates at a full capacity of 300kg of spent fuel, and one ton of spent fucl
contains about 10 kg of separated plutonium, then one equivalent full day separates about 3 kg of plutonium.

Ea) B AMEREN300ke/ B EAFAHEBE L AYOSET V=7 LEE 10kgs
THE, —EIG}TJbﬁﬂﬂL.J:éj’}I’F—@AEEII&H’JSkgO

oA g 459.1 kg of jum was produced between 2017 and 2019 at an average rate of 153 kg of
plutonium per year, a total of 500 kg of plutonium would have been produced from 2010 to 2019.
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China National Nuclear Corporation’s Gansu Nuclear Technology Industrial Park. Satellite image from March
12, 2020 (Coordinates: 40°19'29.74"N 98°30'53.30"E). Credit: Maxar Technologies and Google Earth.

PEZITEERALFOHRZZRNTTRAM, 2020538 128 OFHEE R (EHR:
40° 19°29.74 “N 98° 30’ 53.30 "E) , ©Maxar Technologies . Google Earth,

(2]

The demonstration reproces: ler construction at Jinta, Gansu. Satellite image from March 12, 2020 (Coordinates:
40°19'29.74"N 98°30'53.30"E). Credit: Maxar Technol Iog dGoogl e Earth.
HMESETREPORBERIEET 5> M5 L UMOXHER.
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Cost for reprocessing & dry cask storage: high and low estimates
BRBLEAEr R OFEICHNDSIR: F-ERELY

Plant Capital Cost  Operating Cost 40-year Cost  40-year Storage Cost
BEFIRL  @EIRE A0EMDIARS 40FEMDETBIAN

$3.38B $200 M $11.38B $1.78B
33{EFIL 28RN 113{EFIL 17{8F L

$5.9B $360 M $20.1B $1.78
59{EF )L 3{E60005 F )L 201{EF )L 17{8F L
$8.3B $500 M $28.4B $6.7B
83{EEIL 5K 2848 F)L 67{EFIL
$218B $1.6B $83.4 B $6.7 B
210{8F 168K L S34{BE L B7{EE L
e
Even without financing costs : EAREIR ML TH:
---Evcn_olgw estimate for 800 tHM/yr plant operated at full capacity throughout 40-year life—save over $21 B by dry casks for that
peri
SLIEBREHB00tHM/ ENBM BTS2 15, RAFEHOWOFEMILERL-BEOERROIA LA R
AR B e R ORML =7 A%2100 F )L L E i,
--about $10 B savings for low estimate of 200 tHM/yr plant
200tHM/SE TS b DIBE . $9100f8H L Ei#.
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Per-kilogram reprocessing costs: high and low estimates: 800 tHM/yr plant (2017%)
FOI5LHEYOBNEIR: E/ERFELY  800tHM/ FETF U~
(201 7EFIL#E)
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The second CFR-600 demonstration
fast reactor EERRALF2SH
-- The same design as the first and to be co-located;

1S HERCERET. A—BubRICEHRE,
--Share some auxiliary facilities with the first one;

1SHE—BOMBRMERA,

--FCD in Dec 2020; commissioned around 2026.
2020412 A I<#[EID ") —MTE% (FCD);
20264Ft5 (< EERBA

CFR-1000 ( 1000-1200 MWe)
CFR-10007 &€ ZE4F (1000-1200MWe)

-- Planned: to make the final decision in 2020 whether to proceed. But not yet.

P E TIEX20205F [CHRAR MBI B ZHIMT, LAL. F1=,

--Planned to finish the concept and preliminary designs by 2024 and 2028, respectively.

20245 F TITHE S ERET. 2028 F F TICR AR ER T TR,

--Planned to start construction in 2028, and start operation in Dec 2034.

20284 | ER A BASAL . 20344E12 8 ITSEEBAIA T 5E, Y
[R4]
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China’s cumulative plutonium separated from PWR spent fuels ( tons)(2020-2040)

HEOPWREREHERNSHBENET N N =DADRES (1) (2020-2040)

Scenarios Assumptions
>FuA [
Casel-High 1) The pilot plant operates at full capacity (0.5 t pu/yr) from 2020 to 2040 and had a stock of 0.5 t separated plutonium by 2019,
CFull) 1A By TS A52020~ 20404 ETTILERE (0.5 t pu/EE) L 2019 ETICH BEPUE
ToRIE 05 tARyS
(i) o
2) The first demo reprocessing plant operates at full capacity (2 t pu/yr) from 2025 to 2040.
B Hﬂﬂiﬂ;’—uhb*zozs-vzmoii'evmﬁn 2t pu/fE),
3) The second demo plant operates at full capacity (2 t pu/yr) from 2030 to 2040.
!—iﬂ77zhh‘i%ofﬁb‘bimtﬁﬁi'\’.‘wbﬁﬁ(2t pu/fF) o
4) No 800 tHM/yr reprocessing plant is built.
BOOtHM/yr T S MBI,
Case 1-low i pilot and demonstration plants operata 3t half capacity of Case 1-Tigh {Talll
guain RAOYNTSUFERRET T2 M — R0 (L) D353 Thil.
=2
Case 2-High 1) The same assumptions as in Case 1-High (Full), except the B0O tHM/yr reprocessing plant is built.
(Full) 800 fHM/yr?'?J HDE&JAM &, r—21-% (7)) LRLEE.
r-22-\ 2) Gne 800 tHM/yr reprocessing plant operates at full capacity (8 t pu/yr) from 2035 to 2040,
om aootHWyr:fwmgﬁ 20356 520404 E T LR (Bt pu/4E)
Case 2-Low The pilot, demanstration, and 800 tHM/yr plants operate at half capacity of Case 2-High (Full).
i) SAOYRTSUE, HIET S, B0OHM TS0 bt —R2-B(T7 D45 THE.,
(N=7) 18
[&4]

Cumulative PWR plutonium used by Fast Reactors ( tons) (2020-2040)

BEFAPWRIILF=Y LD EHEE (F2) (2020~ 20404F)

Scenarios Assumptions
T RE
Casel(FR)- 1) CEFR continues using HEU till 2024, then uses MOX 2025-2040

g CEFR #2024 5% T HEU £ELVEIT, TOH 2025-2040 FIXMOX £
=2 I{FR)-E 2) The first CFR600 uses Russian HEU 2023-2029; starts using MoX from 2030, initial core 2 t Pu, replacement 1 t/year, recycling
time 5 years. As the first one, the second CFR600 uses MoX from 2030,
CFRB001 5 #42023-20204F F TO L 7 WHEUZ (.. 20304 M SMOXEE A #1H5FIL 2t Pu, X1t/
U4 JILESRI54E . CFRE00 1S & RHIZ. CFR6002BHEE 2030 A DMoXER,
3) No CFR1000.
CFR1000DEBRLL .

Casel(FR)- | Assuming CEFR and two CFRE00 operate at half capacity of the casel(FR)-High
Low CEFRECFRB002#4%r —X1(FR) — BO4 A TEEE R E
o—A1(FR)-E

cg,,z(m) 1) The same assumptions as in caseL(FR)-High, except for CFR1000 operating

CFRIO00DEIZLLAH I, 7 —RIFR-BERLLEE
-5' ZZ(FR) B | 2) Assumin gCFR1000 operates from 2035, initial core 4.2 t Pu, replacement 1.4 t/year, begins recycling time 4 years.

CFR1000A$2035F A REMEAR T, HDHAAF4.2t Pu, TR 4/EF, Y17 )LEFRASE,

Case2(FR)- ‘Assuming CEFR, two CFRG00, and the CFR1000 operate at half capacity of the
case 2(FR)-High
4—Z2(FR)-{E | CEFR, CFR6002%, CFR10001 £}, FNENr—A2(FR-B D5 THESRE 20

(5]

Cumulative PWR plutonium used by Fast Reactors ( tons)(2020-2040)

BEEFERAPWRT L= LD R EHR2) (20204 ~20404E)

Even for the low case of Pu separation ( no 800 tons/yr
reprocessing, and the pilot plant and two 200t/yr plants run at
half capacity) is large enough for even the high case of pu
uses for FBRs ( CEFR, two CFR-600 reactors and one CFR 1w
1000 run at full capacity)

{EPuS Bt —R (800F> /S BEBLL . MOV TSUbE
200t/ S b2 A D O 5 TEE) (SBLTH, FBRTOR
L PuFi| FH4r—A (CEFR. CFR-6002% . CFR-10001 247 JL18
) I=+57uE.

-

Seperated Pu-Low
Seperatad Pu-High

=== Puuse-Low

v

— -Puusa-High

Ra Pu ( tons) (k)

» Thus, no need of a 800 tons/yr reprocessing plant in the near
future.

LizAto T SELRIZ800h / E QOB RB TIRIFFE,

¥ Most likely, China would have a large stock of Rg Pu as Japan
and France have.
FEIE, B-ALRACCKRORFFERPuEBERT HLITED
£33,

(5]
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7E1 : Book information on page 11: Bunn, Zhang, and Li, “The

Cost of Reprocessing in China,”

7£2 : Bunn, Matthew, John P. Holdren, Allison Macfarlane,
Susan E. Pickett, Atsuyuki Suzuki, Tatsujiro Suzuki and Jennifer
Weeks. “Interim Storage of Spent Nuclear Fuel: A Safe,
Flexible, and Cost-Effective Near-Term Approach to Spent Fuel
Management.” Managing the Atom Project, Belfer Center and
Project on Sociotechnics of Nuclear Energy, University of

Tokyo.
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