








5/24/2

TO: R SIMMONS,  D MEADE

FROM: C NEUMEYER

SUBJECT: REVISED COST ESTIMATE FOR FIRE POWER SYSTEMS

Reference:

“FIRE Power System Cost Estimate, Revised”, C Neumeyer to R Simmons, 8/14/2000

This memo presents a revised cost estimate for the power systems, which is consistent with the information being supplied to the Snowmass Meeting. In terms of $2002, it is around 16% lower than the prior estimate. 

The major changes are as follows:

1) Costs inflated to 2002 using Snowmass guidance from L. Waganer.

2) Minor adjustments in power requirements based on latest spreadsheet analysis FIRE_010727.xls, which is for the 10T, 2.14m machine.

3) Correction to costs for DCCB system for PF plasma initiation. Although actual voltage and current requirements are still not known, prior estimate was erroneously set to equal ITER Fast Discharge Unit cost, should have been ITER Switching Network Unit cost, which is considerably less since it does not have to absorb the full coil energy.

Assumed requirements along with the updated cost are listed in the following tables. 

OVERALL POWER REQUIREMENTS

	EXPERIMENTAL POWER
	

	Peak Active Power (MW)
	745

	Peak Reactive Power (MVAR)
	1091

	Peak Apparent Power (MVA)
	1182

	Peak Pulse Energy (GJ)
	14

	Overall Pulse Duration (second)
	55

	Pulse Repetition Period (minute)
	120

	
	

	AUXILIARY POWER
	

	Maximum Apparent Power (MVA)
	60

	Maximum Emergency Power (MVA)
	3.25


CURRENT  AND VOLTATE REQURIEMENTS

	
	TF
	CS1
	CS2
	CS3
	PF1
	PF2
	PF3
	PF4
	CC
	FECC

	# Systems
	1
	1
	1
	1
	1
	1
	1
	1
	2
	8

	Imax (kA)
	446
	35
	50
	25
	50
	50
	6
	2
	75
	?

	|V|max (I>0) (kV)
	1.1
	3.0
	1.0
	1.0
	1.0
	1.0
	3.0
	4.1
	0.05
	?

	Imin (kA)
	
	-50
	
	
	
	
	-50
	-50
	
	?

	|V|max (I<0) (kV)
	
	3.0
	
	
	
	
	3.0
	4.1
	
	?

	Vdccb (repetitive 

for initiation) (kV)
	
	?
	?
	?
	?
	?
	?
	?
	
	

	Vdccb (non-repetitive for protection) (kV)
	
	
	
	
	
	
	
	
	
	


POWER SUPPLY RATINGS

	
	 TF  
	CS1  
	CS2  
	CS3  
	PF1  
	PF2  
	PF3  
	PF4   
	CC  
	FECC  

	2-Quadrant PS Req’t (MVA)
	468
	
	50.6
	25.3
	50.6
	50.6
	18.2
	8.1
	7.5
	10

	4-Quadrant PS Req’t (MVA)
	
	152
	
	
	
	
	152
	203
	
	

	∑TF (2Q)
	468
	
	
	
	
	
	
	
	
	

	∑PF (2Q)
	221
	
	
	
	
	
	
	
	
	

	∑PF (4Q)
	506
	
	
	
	
	
	
	
	
	


COSTS IN $2002

	CATEGORY
	FIRE Rating (MVA)
	FIRE Scaling ($K02

/MVA)
	Fire Cost (M$02)
	TR
	TW
	SR
	SW
	CR
	CW
	Cont

%
	C$

	Utility Grid Interface
	600
	5.6
	3.3
	1
	2
	8
	1
	1
	2
	12
	0.4

	Substation
	600
	18.2
	10.9
	1
	2
	8
	1
	1
	2
	12
	1.3

	Energy Storage System
	0
	
	0.0
	2
	2
	8
	1
	4
	2
	20
	0.0

	Reactive Power Compensation 
	300
	35.1
	10.5
	2
	2
	8
	1
	4
	2
	20
	2.1

	∑AC Distribution
	1579
	3.6
	5.7
	1
	2
	8
	1
	1
	2
	12
	0.7

	AC/DC Converters
	1204
	
	
	
	
	
	
	
	
	
	

	Auxiliary Heating
	75
	
	
	
	
	
	
	
	
	
	

	Reactive Compensation
	300
	
	
	
	
	
	
	
	
	
	

	TF AC/DC Converters
	468
	59.7
	27.9
	4
	2
	8
	1
	4
	2
	24
	6.7

	TF Fast Discharge Units
	0
	
	0.0
	
	
	
	
	
	
	
	

	∑PF AC/DC Converters
	727
	
	
	
	
	
	
	
	
	
	

	- 4Q AC/DC Converter
	506
	67.4
	34.1
	4
	2
	8
	1
	4
	2
	24
	8.2

	- 2Q AC/DC Converter
	221
	59.7
	13.2
	4
	2
	8
	1
	4
	2
	24
	3.2

	PF Switching Networks
	
	
	
	
	
	
	
	
	
	
	

	-Fast Discharge Circuits
	
	
	0.0
	
	
	
	
	
	
	
	

	-Switching Network Units
	1350
	2.1
	2.8
	6
	2
	8
	1
	6
	2
	32
	0.9

	Fast Plasma Position Control PS
	8
	175.6
	1.3
	6
	2
	4
	1
	6
	2
	28
	0.4

	Field Error Correction PS
	1
	100.0
	0.1
	2
	2
	4
	1
	6
	2
	20
	0.0

	Instrumentation
	
	n.a.
	3.5
	6
	2
	8
	1
	4
	2
	28
	1.0

	DC Components & Dummy Loads
	
	n.a.
	22.0
	4
	2
	4
	1
	4
	2
	20
	4.4

	Exp Power System Engineering
	8m*6yr  
	
	11.5
	4
	2     
	8   
	1     
	4
	2     
	24
	2.8

	TOTAL EXP PWR SYS 
	
	
	146.9    
	
	
	
	
	
	
	22
	32.0

	Auxiliary Power System
	60
	120.8
	7.2
	
	
	
	
	
	
	
	

	Aux Power System Engineering
	4m*6y
	
	5.8
	
	
	
	
	
	
	
	

	TOTAL AUX POWER SYSTEM
	
	
	13.0
	1
	2
	8
	1
	4
	2
	18
	2.3

	GRAND TOTAL
	
	
	159.9
	
	
	
	
	
	
	
	34.3


