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Design Features
*R= 214m, a=0.595m
*B= 10T
* W,,g=5.2GJ
b= 77MA
s P, <20 MW
* Q=10, Pygion ~ 150 MW
* Burn Time = 20 s ( 2 tau_cr)
* Tokamak Cost = $351M (FY02)
* Total Project Cost = $1.2B(FY02)
at Green Field site.

1,400 tonne
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Cost Estimate of FIRE Preconceptual Design (FY 2002$)

Greenfield Site Cost Estimate

1 - Fusion Core Systems

1.1
1.2
1.3
1.4
1.5
1.6

Plasma Facing Components

Vacuum Vessel & In-Vessel Structures
Toroidal Field Magnets and Structures
Poloidal Field Magnets and Structures
Cryostat

Tokamak Support Structure

2 - Auxiliary Systems

21
2.2
23
24

Coo~NOOO AW

Gas & Pellet Injection Fueling Systems

Vacuum Pumping System

Fuel Recovery and Processing Systems

RF Heating/Current Drive Systems

- Diagnostic Systems

- Power Systems

- Central Instrumentation & Controls
- Site and Facilities

- Machine Assembly &Remote Maintenance
- Project Support & Oversight
- Preparations for Operations

10 - R&D During Construction

Estimated Conting'y Total with
Cost Conting'y
$279,524 $71,279 $350,803
$66,977
$42,354
$123,121
$35,732
$1,919
$9,420
$89,789 $22,896 $112,685
$4,769
$12,645
$4,089
$68,286
$21,455 $5,471 $26,926
$153,504 $39,144 $192,648
$18,337 $4,676 $23,013
$143,882 $36,690 $180,572
$80,375 $20,496 $100,871
$118,378  $30,186 $148,564
$40,351  $10,290 $50,641
$19,328 $4,929 $24,256
$945,595 $241,127 $1,186,721

Cost Estimate of Preconceptual Design (FY 2002$)
TPC w/o contingency $946M

BEKIR: PPPLEN, #ifSIESHARAT
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[ [Title [ Levelof Estimate | Est. Cost [ Recommended Contingency Total wi Contingency | Comments
(- | Summary | Detail | FY 99 5K 3 Y99 $K EY 93 SK |
1 - Fusion Core Systems $266,322.4K | 29.48% $78,507.0K $343,814.3K
1.1 [Plasma Facing Components - Ulrickson / Dreimeyer $71,902.2K 26.76% $19,241.1K L $91,1433K
1.1.1 First Wall X $15,067.9K 21.42% $3,227.0K 1$18,204.9K
112 Quter Divertor Modules X $26,663 9K 20.99% $5,506.0K 1$32,250.9K
113 Baffle Structures X 59,409 8K 59.47% 85,596.0K | $15,005.8K
114 Inner Divertor Plates X $5,675.3K 21.39% $1,213.8K $6,889 1K
1.1.8 Limiters & Armor X $1,971.9K 21.45% $423.0K §2,394.9K
1.1.6 Wall Conditioning Systems X $4,413.4K 20.92% $923.4K §5,336.8K
1.1.7 Plasma Facing Components Cooling Water (Inside Cryostat) Already in Above Numbers
1.1.8 |PFC R&D X $8,700.0K 26.00% $2,262.0K §10,962.0K
1.2 |Vacuum Vessel & In-Vessel Structures - Nelson $36,384.6K 31.92% $11,614.5K $47,999.1K
1.2.1 Primary VV shell X $18,860.1K 134.00% 36,412.4K §25,272.5K Are Internal Contrel Coils
122 VV Port Extensions & Duct Shielding X $9,639.3K 28.00% $2,699.0K §12,338.3K
123 VV Poit Closure Systems & Penetration Shielding X $5,315.4K 28.00% $1,488.3K 86,803 7K
124 VV Heating & Cooling Systems (Inside Cryostat) X $639.0K 3600%  |§230.0K 18669 0K
125 VV Supports X $1,494 5K 42.00% 3627 7K $2,122 2K
126 Logal I&C and Sensors X $436.3K 36.00% $157 1K 18593.4K
1.3 [Toroidal Field Magnets and Structures $117,901.0K 32.27% $38,041.7K $155,942.7K
131 TF Winding Pack X 591,277 4K 34.00% 831,034 3K $122311.7K
132 TF Cases & Support Structure X 55,503 4K 30.00% $1,657.0K 187,154 4K
133 TF Magnet Assembily (Winding Pack into Cases) X 2,416.9K 30.00% 8725.1K 3, 142 0K
1.34 TF Power & Cryogen Interfaces X 1,800.0K 20.70% $372.6K 2,172.6K
1.3.5 TF Magnets Engineering Design/Support X 13,620.3K 25.00% £3,405.1K 17,025.4K
1.3.6 TF Coil R&D X 3,283.0K 26.00% 3853.6K 4,136.6K
[
Field Magnets and Structures $29,242.8K 24.66% $7,211.5K $35,359.3K
Central Solenoid and Inner Ring Coils (PF1/2 Upper & Lower) X $6,606.3K 3.14% $2,189.2K §8,795.0K
TS/nner Ring Coils Winding Pack: $5.1833K 3E00% 31,767 3K $6,9456K
[CSfinner Ring Coils Cases and Support Structure $883.0K 30.00% $264.9K $1,147.9K
|CSTinner Ring Coils Assembly (Winding Pack into Cases $540.0K 30.00% $162.0K $702.0K
Quter Ring Coils (PF3/4 Upper & Lower) X $12,524 6K 21.67% $2,713.6K 815,238 1K
Outer Ring Coils Winding Packs $7,283.3K 16.00% §1,165.3K 58,448 6K
QOuter Ring Coils Cases and Support Structures $2413K 20.00% $48.3K $289.6K
Quter Ring Coils Shrouds & Assembly $5,000.0K 30.00% $1,500.0K $6,500.0K | Place Holder of $5M for Ring Coils Shrouds/Assembly
143 PF Power and Cryoegen Interfaces 51,250.0K 20.00% $5250.0K $1,500.0K
144 Field Error Gorrection Goils 51,761.4K 18.00% $317.1K 182,078 5K Scaled from TPX Design
145 Resistive Wall Mode Coils Future Upgrade - WBS Placeholder Only
146 PF Magnets Engineering Design/Support X 56,148 6K 26.00% $1,508.6K 57,747 2K
147 PF Coil R&D X $952.0K 26.00% 3247 5K 181,199.5K
[
1.5 |[Cryostat- Nelson $1,917.2K 28.62% $556.3K $2,473.5K
151 Cryostat Shell & Structure X $1,730.4K 28.00% 3484.5K $2,214 9K
152 Vaccum & Fiuid Systems X $114.5K 40.00% $45.8K §160.3K
155 Local I&G and Sensors X $72.3K 36.00% $26.0K $98.3K
I
1.6 [Tokamak Support Structure - Titus \ Heitzenroeder \ Waganer $8,974.7K 20.52% $1,841.9K $10,896.5K
161 Main Assembly Support Ringf & Central Column Supports $1,472.0K 20.00% 3294 4K $1,739.3K
1.6.1.1 [Central Column Supports X $938.0K 20.00% $187.6K $1,107.8K
1.6.1.2 [Main Assembly Support Ring X $534.0K 20.00% $106.8K | $631.5K
1.6.2 Gravity Supports X $1,028.0K 20.00% $205.6K §1,214.8K
1.6.3 TF Coil Radial Compression $5,692.0K 20.00% 31,138 4K 86,727 6K
163.1 Compression Rings X $3,293.0K 20.00% 5658 6K $3,892.0K
1632 Radial Compression Mechanism & Interface Elements X $2,399.0K 20.00% $479.8K | $2,835.6K
164 Cental Tie Rod Assembly $0.0K 20.00% 500K $0.0K NO LONGER REQUIRED
1641 Tierod Coumns. X 20.00%
1642 Tierod End Supports X 20.00%
| X 600% 5203 5K $1,214.8K |

1.6.5
|

|Ring Preload Mechanism R&D
| |

BEEEIR: PPPLEN, HfiIEsstHFAr

EnHmligs B=dAEd® www.ipoipo.cn

Hi B UE 32 IR 40 PR 23 A

ZHESHANG SECURITIES CO.LTD

25


http://ipoipo.cn/

B UE 33 AR PR 23

*z%g&%grﬂji}n‘u% . ET{: ‘ Egﬁiﬁyg I' IEj ‘ ﬁﬂiﬁgt ZHESHANG SECURITIES CO.LTD

LEIEZETOTFIRERIEME, BRERUTRERNE, SEFAKE, 8 B BREEEFNERWFHLIRIRZY H—F
2023H1 LB HEBA3RZBTFAERI, S%FFusion Energy Base#iiE, Haieikits
9FIHBERTEENER/BENG, RIFEP—EXEUAIRER, WEKRETLR
H (HAR) BFEKIAIGEE, SEFIRE, BiE—1MQ>1009R TS ERICAR
h, HERigEZERAGHS55%, NSRRI RF Rt @ik 22T, i

REUEZETHABWISEMER, BeSRELUBILREHEIE. RISESHRMAED R.5
/B ER L RIIR T LR HEH — P R EAEISTEH, FK 036, SEITER,
ZiE— 1 El RS T ZARDBIE, HPigREALEEL85%, NIESILERER

2EZETIRH AT EE3R(ZTT.

| Lot |

IR}

;. ZERTRRRE IS —T 2t
= BT T — RER LM

26

#EISE: FIA, Fusion Energy Base, CFSE"[Y- E?ﬁﬁ?ﬂkﬁ% WWw.ipoipo.cn -


http://ipoipo.cn/

B UE 33 AR PR 23

XY ZRTGETENTE: Fiit2023-2033FFHIE SIBIEH26% ZESTANG SECURTES O 17D

Ok R A s/, N S 47 _ = ER AN/ NS . . u
{RIEFIAX SORMBRSRE AT ST, 202552030 F AR ERBUMNEIATIOS & srunce e v tenoi T A S
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E SR EEIIFRTR B TSR IOIE, &5 CFSRALINHESPARCIEELERZT R HEARCTRIT 13 13
IRERTEHERTSE, RfiMRIR: 2021-20255F e AR Z IO HEIIERI A BIZE /955, 2026-2030

FHENIIR, 2031-2035FFHENI3R, 2036-2040FHE 6. s 6
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2172{Z7%, 2023-2028fFE&1BE35%, 2028-2033FE &IBiE19%, 2025 2030 2035 2040 2045 2050

2R TRIT2023-2033F 2R R IREHIHFIIE SIRIEI26%

_ 2021-20254F 2026-2030£F 2031-2035%F 2036-20404F 2041-2045¢F 2050%F 5
1 5 13 13 6 1

SoRkE I IE AT E

=]nd 3% 13% 33% 33% 15% 3%
=R e aieg= f okl R TR 36 5 EAERL AN 10001275 IR & 5 El85%=3060012 7T
Rt ERiT=E ({127T) 785 3923 10200 10200 4708 785
TR SEREIIE A TS E 5 13 13 6
=]nd 13% 33% 33% 15%
R IHLE ST SCIG R EESR36 S EAHER AN 1001275 18 %% th EE55%=19801Z 7T
RO ERITTE ({127T) 254 660 660 305
SEZBTIREMHRITIE ({27T) 1038 4583 10860 10505 4708 785
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688776.SH EERS 75 0.90 0.48 4.0 4.9%
600363.SH BBl 251 3.39 4.64 6.03 7144 74 54 42 34 6.0 8.5%
688122.SH FEIES 316 7.52 8.09 10.74 12.97 42 39 29 24 4.8 11.9%
600105.SH  KEHERID 87 0.43 - - - - - - - 3.2 1.5%
600577.SH FEIARD 151 4.26 5.55 7.31 8.70 35 27 21 17 2.8 8.1%
000969.5Z LR 136 2.49 423 4.51 5.23 54 32 30 26 2.5 4.9%
5| 62 36 29 3.9 7%
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