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This report describes Tokamak Reactor Systems Analysis Code 'TORSAC"

which has been developed in order to assess the impact of the design

choises on reactor systems and to improve tokamak designs in wide para-

meter range. This computer code has following functions.
(1) Systematic sensitivity analysis for a set of given design para-
meters

(2) Cost ecalculation of a new reactor concept designed automatically

as a result of systematic sensitivity analysis
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Process Control
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0 Fixed data, o Control data
o Ref. Design parameter data,
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ture) & its characteristics computation
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Design alteration of each
tcrus structure component

Characteristics computation of
each torus structure
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Repetition for each torus structure component

3

Characteristics computation
of Auxiliary component

Cost computation

Results output

End

Figure 2.1 Basic Structure of TORSAC
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Table 3.5 Plasma Parameters of JAERI Power Reactor

Standard

Plasma Major Radius (m) 6.75
Plasma Minor Radius {m) 2.0
Aspect Ratio 3.375
Ellipticity 1.6
Triangularity 0.3
First Wall Radius (m) 2.2
Average Plasma Temperature (keV) 20
Average Plasma Density (m™°) 1.15x102%
Average Fuel Density (m~3) 9.30x1019
Toroidal Beta (Fuel) (%) 4 .45
Total Toroidal Beta (%) 7
Poloidal Beta 1.11
Plasma Current (MA) 16.72
Safety Factor qg 1.27

q, 2.28
Magnetic Field at Plasma Axis (T) 5.32
Toroidal Field Ripple (%) <2.0
Fusion Power (MW) 3200
Wall Load (MW/m2) 3.37
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Table 3.6 Adopted Criteria of Learning Curve

Reactor Equipment Material Learning Curve Criteria
Pump Limiter 5icC (:)&(:)
Blanket SuS316 (:)
Shield SuS316 ©)
Toroidal Coils SuS316 (:)

Cu & NbsySn @s(s)
Poroidal Coils Sus316 ©

Cu & NbTi @s(s)
Supports SuS316 (:)
Center Cylinder SuS8316 (:)

Table 3.7 Comparison of Total Busbar Cost

Total Busbar

Cost
Case

Constant Dollar Economic
Analysis Model

Current Dollar Economic
Analysis Model

Standard Model
SC High Cost

T1i,0 High Cost

He Cooling
Blanket

1.0

1.36

1.23

0.74

1.07

1.44

1.34

0.79
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Fig. 3.3 Graphical Display of FER
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1.1}
1.0
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0.8
0.7k
0.6t
Q.51
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--------- Jepan
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° USSR
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O 1 L 1 L 1 L 1 i A A
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Valug
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Fig. 3.4 Relative Value of Total Cost
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{(Constant Dollar Economic Analysis Mode)

O% i 50% 100%
| 1 1 | ! ] -
2y
-
\ﬂ’;‘i’}is‘_..
-
Zi AR
1. .222% 2 8.034% 794.47
1.3 46.636% 4611.82 .4 5.154% 509.76
= 1.5 2.218% 219.39 ]1.6 .5547% 54,87
1.7 L006% .62 9.424% 931.94
1.9 9.4247% 931.94 f+31.10 3.141% 310.65
B8 1.11 15.182% 1501.36 0% 0
(Current Dollar Economic Analysis Mode)
0% 50%
L | | x » 1 ;
7 -
-
B 1.2 2127 22 1.2 7.663% 794,47
1.3 44.486% 4611.82 1.4 4.917% 509.76
= 1.5 2.116% 219.39 [J1.6 .529%  54.87
1.7 005% .62 .8 8.989%7 931.94
1.9 8.989% 931.94 [71.10 2.996% 310.65
HE 1.11 14.967% 1551.68 1.12 4.126% 427.76
1.1 land and right
1.2 structures and site facilities
1.3 reactor plant equipment
1.4  turbine plant equipment
1.5 electric plant eguipment
1.6 miscellaneous plant equipment
1.7 special materials
1.8 construction facilities, equipment and services
1.9 engineering and comstruction management services
1,10 other cost '
1.11 1interest during constructicon
1.12 escalation during construction

Fig. 3.6 Plant cost for standard model
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vacuum system

power supply, switching and energy storage

Fig. 3.7 Reactor equipment cost for standard model
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N Py 8y (22 ) (Z2—Z0)
Ny, (2 -2,) (2 2,)
Nl (v, (2= 2 )+ (2 7))
N Cx ey b P (2 7)) —(2— 2 )
N G b P Cy by P (2 200+ (2— 20D
N x 8 P (y—4, P+ (2= 2 P+ (y—4y)
N Cx—8 P+ (y by P {22 P+ {y+4,)
N e P+ (y =8y ¥+ (272 )+ (y—4y)
N XL (y by P+ (Z—Zi P~ (y+ by
(y—4y) (Z—72;)

~(y=t,) 4,

+(yrby) 4,

JF(Y*gy) gn

+(y+é,) 4,

+2(2-2) &,

- 2 (Z*Zl) En

—2(x-4,) tan 7'

(x = )/ (x—€ ¥+ (y—4, - (Z—7; ¥
(yby) (Z—Z;)

+ 2(x—4€,)tan

(x84 (x40, P+ (y+8, P +(2— 7, )°
(y ~by) (Z—Z,)

+ 2 (x+4y B
(X+ )tan (X+2x)’\/ <X+rgx)2+(y7‘gy)2+<z_zl)z

(y+€y) (Z—Z:)

—2(x+48,)tan !

(x+8 ) (x4, P+ {y+8, P+ (2—27,)°

AZ2—(5)

A2—(5)
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RITHRRICODOTEALD, BLNLAIDE (x=%4,, y= =4,) D4ATH 5B, 15 & L
T(x=48s, y=8;) 22, COTHEENLEDE ], J,OF 118, 515, F7ETH B,
(a) 110 (J, TEZS)

Z=Z2, P ETREIREI0OCTHS, Frox— 6, OALTHEBEOTH S, y= £, DHE.L
T, (x= 4y, y= by ) QBT THRBMEERHZ &, B 1UHBKOL H 145,

{x—8,)°

n{d(x_ﬁﬁz*(yfﬁﬂzﬁ(Z—ZJ2+(ZfZJ}2:b
Lici-T, BLUETEREIEEZ0ELTE,,
(b) #5118

(D LFERE, Z=Z, 0 ETROTHE, T4 (x= 4, y=4£,) OT LT, F5IEETFiC
REHAEEGO I LK, 227, OBETO &1 5,

f = (Z—272,) 8,(2—2,) 4imf=20
z 2,

FIH =>—(x—£,) 8

]

Lo TBETE, BEATOLND, B TRBESTHD,
(¢c)®BTIA
tan " OFIEH (. @ ITH, fili (—5, - I AAHROBHCSE, LT,
x=4y, y=4,, 2=, OFWETHETHIZ0O LY, THAATE0 E45,
(a). (o), ()LY, BEMENMIHERTNTOEBNTLNE EOIEENE.
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Appendix-B

Argorithn of Economic ‘Analysis
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1. Capital Cost

1. 1 Land and Land Rights (PLrr)
PLir = CL{1) + CL(2) ALKD
CL(D) : Unit Cost of Land ($W/ka?)
CL(2) : Unit Cost of Site Cleaning ($M/kn?)
ALND : Site Area (kn?)

1. 2 Structqres and Site Facilities (Psse)

1. 2. 1 Site Improvements and Facilities (PsiF)
Psir = CRU(1) (Constant)

1. 2. 2 Reactor Building (Prs)

Prs = CRV Vpaw + CRS(2) SR(2) + CRU(2)

Vrsw = FR(2) VR(2)
CRV(2): Unit Cost of Reactor Building (SH/m®)
CRS(2): Unit Cost of Reactor Building ($W/m?)

" CRU(2): Cost of Reactor Building Utilities ($H)
VR{2) : Volume of Reactor Building (m®)
Veew ¢ Volume of Reactor Building Vall (=®)
SR(2) : Floor Area of Reactor Building (m®)
FR(2) : Volume Fracton of Reactor Building ¥all

1. 2. 3 Hot Cell Building (Pucs)

Puce = CRV(3) Vucaw + CRS(3) SR(3) + CRU(3)

Vacsw = FR(3) VR(3)
CRV(3): Unit Cost of Hot Cell Building (SM/m®)
CRS(3): Unit Cost of Hot Cell Building {$H/m?)
CRU(3): Cost of Hot Cell Building Utilities (SM)
VR(3) : Volume of Hot Cell Building (m®}
Vicsw : Volume of Hot Cell Building ¥all (m®)
SR(3) : Floor Area of Hot Cell Building (n?)

- FR(3) : Volume Fraction of Hot Cell Building Wall

1. 2. 4 Fuel Handling and Storage Building (Peus)
Prus = CRV(4) Vrusw + CRS(4) SR(4) + CRU(4)
* Veusw = FR(4) VR(4)
CRV(4): Unit Cost of Fuel Handling and
Storage Building ($M/n®)




CRS(4):
CRU(4) :
VR :
Vrnsw ¢

] SR4) :

FR(4) :
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Unit Cost of Fuel Handling and
Storage Building ($M/m?)

Cost of Fuel Handling and
Storage Building Utilities ($H)

Volume of Fuel Handling and
Storage Building (z®)

Volume of Fuel Handling and
Storage Building Wall (m®)

Floor Area of Fuel Handling and
Storage Building (m?)

Volume Fraction of Fuel Handling and
Storage Building Wall

1. 2. 5 Radioactive Waste Building (Prws)
Prwg = CRV(5) Varuwsw + CRS{5) 'SR(B) + CRU(5)
Vrwsw = FR(5) VR(5)

CRV(5):
CRS(5)
CRU(B) :
VR (5)
VrRwsy *
SR(B) :
FR(5) :

Init Cost of Radioactive Waste Building ($M/m?)
Unit Cost of Radiocactive Waste Building ($M/m?)
Cost of Radioactive Waste Building Utilities (3M)

: Volume of Radicactive Waste Building (m®)

Volume of Radioactive Waste Building ¥Wall (m3)
Floor Area of Radioactive Waste Building (m?)
Volume Fraction of Radiocactive Waste Bullding Wall

1. 2. 6 Control Room Building (Pcrs)
chs = CRV(G) Vcnsw + CRS(B) SR (6) + CRU(B)
Verew = FR(B) VR(6)

CRV (B) :
CRS(6) :
CRU(B) :
VR(6) :
VCRBU
SR(6)
FR(B) :

Unit Cost of Contrel Room Building ($M/m®)
Unit Cost of Control Room Buiiding ($H/m3)
Cost of Control Room Building Utilities (M)
Volume of Control Room Building (m®)

: Volume of Control Room Building Wall (m®)

Floor Area of Control Room Building (um®)
Volume Fraction of control Room Building Wall

1.2.7 Electrical Equipment and Power Supply Building {Pzps)
Peps = CRV(7) Vepsw + CRS(7) SR(7) + CRU(7)
Vepsw = FR(T) VR(7) .
CRV(7) : Unit Cost of Electrical Equipment and

~ Power Supply Building ($M/m?®)
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CRS(7): Unit Cost of Electrical Equipment and
Power Supply Building ($M/n?)

CRU(T): Cost of Electrical Equipment and
Pover Supply Building Utilities ($M)

VR(7) : Volume of Electrical Equipment and
Power Supply Building {(m®)

Vepsw ¢ Volume of Electrical Equipment and
Power Supply Building Wall (m®)

SR(7) : Floor Area of Electrical Equipment and

) Power Supply Building (m3)

FR(7) : Volume Fraction of Electrical Equipment and
Power Supply Building Wall

1. 2. 8 Cooling System Structure (Pecss)
Pess = CRU(8) (Constant)

1. 2. 9 Cryogenics and Inert Gas Storage Building (Pcrs)
Pcis = CRV(9) Vcisw + CRS(Q) VR(8) + CRU(9)
Versw = FR(9) VR(9)

CRV(9): Unit Cost of Cryogenics and Inert Gas

" Storage Building ($M/m?)

CRS(9): Unit Cost of Cryogenics and Inert Gas
Storage Building ($M/m3)

CRU(9) ¢ Cost of Cryogenics and Inert Gas Storage
Building Utilities (3M)

VR(9) : Volume of Cryogenies and Inert Gas
Storage Building (m®)

Vorsw : Volume of Cryogenics and Inert Gas
Storage Building Wall (o®

SR(9) : Floor Area of Cryogenics and Inert Gas
Storage Building (m?)

FR(9) : Volume Fraction of Cryogenics and Inert
Gas Storage Building Vall

1. 2. 10 Turbine Building (Ptg)

Pre "= CRV(10) Vrpw + CRS(10) SR(10) + CRU(10)

Vrew = FR(10) VR(10)
CRQ(10)= Unit Cost of Turbine Building ($M/m3)
CRS(10): Unit Cost of Turbine Building ($M/m3)
CRU(10): Cost of Turbine Building Utilities (§M)
VR(10) : Volume of Turbine Building (m®)
Vrev ¢ Volume of Turbine Building ¥all (z®)




1.2.1
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SR(10) : Floor Area of Turbine Building (z?)
FR(10) : Volume Fraction of Turbine Building VWall

Miscellaneous Buildings (Pums)

Pue = CRV(11) Vmew + CRS(11) SR(11) + CRS(11)

Vuew = FR(11) VR{1D1)
CRV(11): Unit Cost of Miscellaneous Buildings ($4/m3)
CRS(11): Unit Cost of Miscellaneous Buildings ($M/m?)
CRU(11) ¢ Cost of Miscellaneous Building Utilities (3M)

- VR(11) : Volume of Miscellaneous Buildings (m®)
Vusw : Volume of Miscellaneocus Building Walls (u®)
SR(11) : Floor Area of Miscellaneous Buildings (m?)
FR(11) : Volume Fraction of Miscellaneous Building Walls

Ventilation Stack (Pvs)
Pvs = CRU(11) (Constant)

Spare Parts Allowance (Pspan)
Pspap = RSPA(2) (Psi¢ + Pas + Pucs + Prus + Prws + Pers
+ Peps *+ Pcss + Pcis + Pre + Pus + Pus)
RSPA(2): Spare Parts Allowance Rate of Structures and
Site Facilities

Contingency Allowance (Pcas)
Pcap = RCA(2) (Psir + Pre + Puce * Prus + Prus + Pcra
"+ Peps * Pecss * Pcis + Pre + Pus + Pvs)
RCA(2) : Contingency Allowance Rate of Structures and
Site Facilities

Total Cost of Structures and Site Facilities (Pssr)
Pssr = Psir + Prs * Puce * Prus + Prus + Pcre + Pzrs

+ Pess + Pcis + Pre + Pue + Pvs + Pspas + Pcas

1. 3 Reactor Plant Equipment (Pree)

1. 3.1

Reactor Equipment (Pre)
‘Pre = Ppy + Prw ¢ Pov + Per + Psu + Prr + Pps + Pec

+ Puc + Psp + Pam + Pex + Pes
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(1) Divertor Plate or Limiter (PsL)

L NELM (1. 1)

P
Peu=F _ T CRE(i,1,1) VER(i,1,1)

F oo = (WP 1)U D02 o (g 1)+ wprp (1)) InFELA. 1D /1n2
2NSTD(1) InFCL(1,1)/1n2

CRE(i,1,1): Unit Cost of i Material of Divertor Plate
or Limiter ($M/ton)

WRE(i,1,1): Total Weight of i Material of Divertor Plate
or Limiter (ton)

NELM(1,1} : Number of Element used in Divertor Plate
or Limiter

NSTD(1) ¢ Quantity of Unit Refered for Unit Cost of
Divertor Plate or Limiter

NBF (1) : Quantity of Unit Manufactured Before Current
Construction Starts

NPRD(1)  : Quantity of Unit (Divertor Plate or Limiter)
Required for Each Reactor _

FCL(1,1) : Leaning Curve of Divertor Plate or Limiter

(2) First Wall (Pru)

Fw NELM(2, )

Prw = FLEAN iz_.l CRE(i,1,1) WRE(i,2,1) |
CRE(i.2,1): Unit Cost of i Material of First Vall ($M/ton)
WRE(I,2,1): Total Weight of i Material of First Wall (ton)
NE%¥(2.1) : Number of Element used in First Wall

AN : Same Kind of Definition as FLEkn

(3) Vacuum Vessel (Pwy)

vy NELM(3. 1D

Pyv = FLEAN ;;1 CRE(i,3,1) WRE(i,3,1)
CRE(i,3,1): Unit Cost of i Material of Vacuum Vessel ($M/ton)
WRE(i,3.1)= Total Weight of i Material of Vacuum Vessel (ton)
NELM(3,1) : Humber of Element used in Vacuum Vessel

W

: ) PL
t Same Kind of Definition as FL

LEAN EAN
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4) Blankef (PsL)

NZON(4) g1 NELM (4. J)

PpL = ;2":_1 FL'EAN iz_l CRE(i.4,J) WRE(J'..‘LJ)

CRE(i,4,J): Unit Cost of i Material in jth Zone of
Blanket ($¥/ton)

WRE(i,4,J): Total Weight of i Material in Jjth Zone of

‘ Blanket (ton)

NELM(4,j) : Number of Element used in jth Zone of
Blanket

NZON(4) : Number of Zone of Blanket

FLEkﬂ : Same Kind of Definition as FLEkN

(5) Shield {(Psw)

NZON(B) gg; NELM (5. i)

Psy = ;;1 FLEAN ?;1 CRE(i,5,J) WRE(i,5,3)

CRE(i,5,3): Unit Cost of i Material in jth Zone of
Shield (gM/ton)

WRE(i,5,J): Total Weight of i Material in Jjth Zone of
Shield (ton) -

NELM(5,J) : Number of Element used in jth Zone of

Shield
RZON(5)  : Number of Zone of Shield
i : FL
F or : Same Definition as F
LEAN LEAN

(6) Toroidal Field Magnet (Pre)

NZON<(8) Tr; NELM{G, 5>

Pre=NIFE F_ . Z. CRE(i,5,3) WER(i,5.J)
CRE(i,5,J): Init Cost of i Material in Jth Zone of
TF Magnet ($M/ton)
WRE(i,5.J): Total Weight of 1 Material in jth Zone of
TF Magnet (ton)

NTF ¢ Number of TF Coils
NELM(6.J) : Number of Element used in Jjth Zone of
TF Magnet
NZON (6} : Number of Zone of TF Magnet
TF PL

: Same Definition as FLE

LZAN AN
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(7) Poloidal Field Magnet (Ppr)
nzPF oF s ApPFd
- T
Pre = ;21 FLEAN ;;1 Che? Vir
CRE(i,7,5): Unit Cost of i Material in jth Zone of
PF Magnet ($W/ton)
WRE(i,7,3): Total Weight of i Material in jth Zone of

PF Magnet (ton)

NELM - ¢ Number of Element used in jth Zone of
PF Magnet
nz"f : Number of Zone- of PF Magnet
PF3 L

P
! Same Definition as FLE

LEAN AN

(8) Bucking Cylinder (Pse)
BC - -
Pe = Foan CRE(i,8,J) WRE(i,8,J)

CRE(i,8,3): Unit Cost of Bucking Cylinder ($H/ton)
WRE(i,8,J): Total Weight of Buckigg Cylinder (ton)
BG

F : Same Definition as FLE

LEAN AN

(9) Magnet Cryostat System (Puc)
. MC . . B .
Puc = FLEAN CRE(i.9,J) WRE(i,9,J)

CRE(i.9,J): Unit Cost of Magnet Cryostat System ($M/ton)

WRE(i,9,J): Total Weight of Magnet Cryostat System (ton)
MC L

P
F ! Same Definition as FLE

LEAN AN

(10} Support Structure (Psp)
! SP . - -
Psp = FLEAN CRE(i,10,3) WRE(i,10,3)

CRE(i,10,3): Unit Cost of Support Structure ($M/ton)

WRE(i,10,J): Total Weight of Support Structure (ton)
SP PL

! Same Definltlonras FLE

LEAN AN
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(11) Plasma Heating System (Pan)
Par = CPH(1) PNBI + CPH(2) PRFH
CPH(1): Unit Cost of NBI (SM/MV)
CPH(2): Unit Cost of RFH (SM/MV)
PRBI : NBI Power (MVW)
PRFH : RFH Power (MVW)

(12) Vacuum System (Pgx)

Pex = NPMP { CHEP SPHE + CDT (SPD + SPT) + CVG DAVG!-®
+ CVRA DAVR!- & + CVU } + CVC VCV |

NPMP : Number of Exhaust System

CHEP : Unit Cost of He Exhaust Pump ($M/m3/sec)

CDT ¢ Unit Cost of D,T Exhaust Pump ($H/m%/sec)

VCG  : Unit Cost of Gate Valve ($M/m!-®)

CVRA : Unit Cost of Right-angle Valve ($H/m!- %)

VCU  : Cost of Rough Exhaust System ($M)

CVC  : Unit Cost of Coil Chamber Exhaust System {$M/m?)

SPHE : Required Pumping Speed for He Gas (m*/sec)

SPD  : Required Pumping Speed for D2 Gas (m®/sec)

SPT  : Required Pumping Speed for Tz Gas (m®/sec)

DAVG : Diameter of Gate Valve (m)

DAVR : Diameter of Right-angle Valve (m)

(13) Power Suppy, Switching and Energy Storage (Pes)
Pes = Prps + Pprs
P+ps = CTPS(1) PWRP + CTPS(3) PWRP + CTPS(2) TMJ + CTPS(4)
CTPS(1): Unit Cost of Rectifier (SW/MVA)
CTPS(2): Unit Cost of Flywheel ($M/MJ)
CIPS(3): Unit Cost of Generator ($H/MVA)
CTPS(4): Cost of Moter ($H)
PVRP  : Maximum Volt x Maximum Ampere (MVA)
THJ : Maximum Input Energy (MJ)
Peps = Cerec Ppva + Cpaen Ppva *+ Crriy Pemax *+ Cscr Peva

+ Cpmtr

CPS(1) : Unit Cost of Flywheel ($M/KJ)
CPS(2) : Unit Cost of Generator ($H/MVA)
CPS(3) : Cost of Moter (SH)

CPS(4) : Unit Cost of Rectifier (SH/MVA)
CPS(5) : Unit Cost of SCR Switch ($M/MVA)
PWVCP @ Maximum Volt x Maximum Ampere (MVA)
TPUCP  : Maximum Input Energy (MJ)
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1. 3. 2 Main Heat Transfer and Transport System (Pur)

Pur = Prec * Pour

(1) Main Heat Transfer (Pepc)

Pepc =

CHT(1):
CHT(2):
CHT(3):
CHT(4) *
: Flow Rate of Coolant (r®/h)
: Thermal Power Output (MWt)

- QFLD
PT

(2) Other Heat

Ponr =

CHT(5)
CHT (8)
CHT(7)
CHT(8)
QREFH
QREFN

CHT(1) QFLD + CHT(2) PT + CHT(3) PT + CHT(4)
Unit Cost of Pumps and Motor Drives ($W/m3/h)
Unit Cost of Heat Exchanger ($M/MWt)

Unit Cost of Steam Generator ($H/MUt)
Cost of Other Main Heat Transfer Component ($M)

Transfer (Pont)
CHT(5) PNBI + CHT(6) PRFH + CHT(7) Ppmax + CHT(8)
(QREFH + QREFN)

¢ Unit Cost of NBI Cooling System ($M/MV)
: Unit Cost of RFH Cooling System ($M/MW)

! Unit Cost of Power Supply Cooling System ($H/MW)
: Unit Cost of Refrigerator Cooling System ($H/NW)
: LHe System Load (MW)

: LNz System Load (MW)

1. 3. 3 Cryogenic Cooling System (Pcs)
Pes = CRF(I) QLHE®- 7 + CRF(2) QLN28-7

CRF (1)
CRF (2)
QLHE
QLN2

: Unit Cost of LHe Refrigerators ($M/(KW)° 7)
:. Unit Cost of LN2 Refrigerators (SM/(K¥)2 7)

2 LHe Refrigerator Load (KW)

: LNz Refrigerator Load (KW)

1. 3. 4 Radioactive Waste Treatment and Disposal .(PR”)
Prw = CRW (Constant)

1. 3. 5 Fuel Handl

ing and Storage Systems (Peus)

Pews = CFH(2) PFH(1)2 « CFR(2) PFH(2)/PFR(3)? + CFH(D)

CFH(1) :
CFH(2) :
“CFH(3):
PFH(1):
PFH(2) :
PFH(3)

Cost of Fuel Handling System Utilities ($M)

Unit Cost of Fuel Circulating System ($M/(g/d)?)

Unit Cost of Tritium Recovery System($W/ (g/d)/ (g/kg)?)
Fuel Circulating Rate (g/day)

Tritium Production Rate (g/day)

Tritium Concentration in Blanket (g/kg)
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~ Other Reactor Plant Equipment (Porw)

POTH = Cors (Constant)

Instrumentation and Control (Picr)
Picr = CICR (Constant)

‘Initial Fuel Inventories (Pir:)

Pir1 = CFL(1) QFL(1) +CFL(2) QFJ(2)
CFL(1): Unite Cost of Tritium (SM/'ke)

. CFL(2): Unite Cost of Deuterium ($H/ke)
QFL(1): Initial Inventory of Tritium (ke)
QFL(2): Initial Inventory of Deuterium (kg)

Spare Parts Allowance (Pspare)
Psparp = RSPA(3) (Pre + Pur + Pcs + Pru
+ Prus *+ Poru + Picr)
RSPA(3): Spare Parts Allowance Rate of Ractor Plant

Contingency Allowance (Pcarp)
Pcare = RCA(3) {Pre + Pur + Pcs + Prw
+ Pens + Porw *+ Picr + Pir1)
RCA(3) : Contingency Allowance Rate of Reactor Plant

Total Cost of Reactor Plant Equipment (Prre)
Pree = Pre + Pur + Pecs + Prv + Prus + Potn

+ Picr + Pir1 + Pspare *+ Pcarp

1. 4 Turbine Plant Equipment (Pree)

1. 4. 1 Turbine Generators (Pra)

1.4.2

1.4.3

Prg = CTP(1) PE®7
CTP(1): Unit Cost of Turbine Generators ($M/(MVe)C 7)
PE : Electric Qutput Power (MWe)

Main Steam (or Other Fluid) System (Pus)
Pus = CTP(2) PT
CTP(2): Unit Cest of Main Steam System (SM/MWt)

Heat Rejection Systems (Pnr)-
Pur = CTP(3) PTO-8
CTP(3): Unit Cost of Heat Rejection Systems ($M/(MWt)°-8)

._68—
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1. 4. 4 Condensing Systems (Pcs)
Pes = CTP(4) PEC- 9
CTP(4): Unit Cost of Condensing Systems (SH/ (HVe)O0-9)

1. 4. 5 Feed Heating System (Peyn)
Peuw = CTP(5) PT®-6
CTP(5): Unit Cost of Feedwater Heating System‘($H/(HWt)°'E)

1. 4. 6 Other Turbine Plant Equipment (Porp)
Porn = CTP(B) PEC-©
CTP(6) : Unit Cost of Other Turbine Plant
Equipment™ (SM/ (MVe)©: ©)
1. 4. 7 Instrumentation and Control Equipment (Picr)
P1c1' = CTP(?) PEU' 3 :
CTP(7): Unit Cost of Irstrumentation
and Control Equipment ($H/ (HWe)®-3)

1. 4. 8 Spare Parts Allowance (Pspar)
Psear = RSPA(4) (Prg + Pus *+ Pur + Pas + Pey + Porp + Picy)
RSPA(4): Spare Parts Allowance Rate of Turbine Plant Equipment

1. 4. S Contingency Allowance (Pcat)
Pcar = RCA(4) (Prc + Pus + Pua + Pes + Pry + Pote + Picr)
RCA(4): Contingency Allowance Rate of Turbine Plant Equipment

1. 4. 10 Total Cost of Turbine Plant Equipment (Prpe)
Prpe = Prg + Pus + Pur + Pes + Pen + Pore + Pror

+ Pspar + Pcat
1. 5 Electric Plant Equipment (Pepe)

1. 5. 1 Switchgear (Psw)
Psw = CEP(1) PEP(1)
CEP(1) :Cost of Switchgear ($H/MV)
~ PEP(1) :Switchgear Load (MW)

1. 5. 2 Station Service Equipment (Pssz)
Psse = CEP(2) PEP(2)
CEP{2): Unit Cost of Station Service Equipment ($H/MY)
PEP(2) : Station Service Equipment Load (MW)
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Switchboads {Including Heat Tracing) (Psvs)
Pswe = CEP(3) PEP(3)
CEP(3): Unit Cost of Switchboads ($H/MV)
'PEP(3): Switchboads Load (MW)

Protective Equipment (Ppg)
Pee = CEP(4) AAL
CEP(4): Unit Cost of Protective Equipment ($M/m?)
ML : Total Plot Area of All Buildings (m?)

Electrical Structures and-Viring Containers (Pesw)
Pesw = CEP{(5) PEP(4) + CEP(6) AAL
CEP(5): Unit Cost of Electrical Structures
and Wiring Containers ($H/M¥)
CEP(6): Unit Cost of Electrical Structures
and Wiring Containers ($M/m?)
PEP(4): Electrical Structures Load (MV)

Power and Control Wiring (Ppcw)
Ppcw = CEP(7) PEP(5) + CEP(8) AAL
CEP(7): Unit Cost of Power and Control ¥iring ($W/MW)
CEP(R): Unit Cost of Power and Control Wiring ($¥/m3)
PEP(5) : Power and Control VWiring Load (MW)

Electrical Lighting (PeL)
Pey = CEP(9) VAL
CEP{9): Unit Cost of Electrical Lighting ($M/m3)
VAL  : Total Volume of All Buildings (z®)

Spare Parts Allowance (Pspaz)
Pspag = RSPA(5) (Psw + Pssg + Psus + Ppe + Pzsu + Ppew + PeL)
RSPA(5): Spare Parts Allowance Rate of Electric Plant Equipment

Contingency Allowance (PcaE)
Peae = RSPA(S) (Psw + Psse + Psus + Pre + Pesw + Ppow + PeL)
RCA(5)= Contingency Allowance Rate of Electric Plant Equipment

Total Cost of Electric Plant Equipment (Pepe)

Pzpe = Psw + Psseg + Psws * Ppg + Pesw *+ Prow + PeL

+ Pspar + Pcag
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1. 8 Miscellaneous Plant Equipment (Pupe)

1. 8. 1 Transportation and Lifting Equipment (Prre)

Prie = CMP(1) (Constant)

Air and Water Service Systems (Paws)
Paus = CMP(2) (Constant)

Communications Equipment (Pce)
Pce = CHP(3) (Constant)

Furnishing and Fixtures (Prs)
Prr = CHP(4) (Constant)

Spare Parts Allowance (Pspam)
Pspam = RSPA(B) (PrLe + Paws + Pce + Prr)
RSPA(6): Spare Parts Allowance Rate of Miscellaneous
Plant Equipment

Contingency Allowance {Pcam)
Pcam = RCA(B) (Prie + Paws + Pce + Per)
RCA(B) : Contingency Allowance Rate of Miscellaneous
Plant Equipment

Total Cost of Miscellaneous Plant Equipment (Pmpg)

Pupe = Prie + Paws + Pce + Prr + Pspan + Pcam

1. 7 Special Materials (Psu)

1. 7. 1 Materials (Psum)

NSM

Pssu = ?;1 CSM(i) QSM(i)
CSM(i): Unit Cost of i Material ($M/ton)

QSM(i): Weight of i Material (tonm)
NSM  : Total Number of Special Materials
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1. 7. 5 Total Cost of Special Materials (Psw)

. 8

. 10

.11

. 12

. 13

Psu = Psuu

Construction Facilities, Equipment and Services (Pcres)
Pcres = FCF (PLir *+ Pssr + Prpe + Prpe + Pepe + Pupe + Psy)
FCF : Rate of Construction Facilities, Equipment and Services

Engineering and Construction Management Services (Pems)
Pems = FEN (PLLr + Pssr + Prpg + Prpe + Pepe + Pupe + Psw)
FEM : Rate of Engineering and Construction Management Services

Other Cost (Poc)
Poc = FOC {PLLr *+ Pssr + Prpe + Pree + Pepe + Pupe + Psn)
FOC : Rate of Other Cost

Interest During Construction (Pipc)
Pioc = FIDC (PLir + Pssr + Prez + Prpz + Pepe + Pupe + Psy
+ Pcres + Peus + Poc)
FIDC : Interest Rate

Escalation During Construction (Pepc)
Peoc = FEDC (PLLr + Pssr + Pree + Prpr + Pepe + Pupe + Psu
+ Peres + Peus * Poc)
FEDC : Escalation Rate

Total Capital Cost (Pcap)
Pcap = PLir + Pssr + Prpe + Prpe + Pepe + Pupz *+ Psu

+ Pcrzs + Pezus + Poc *+ Pipc + Penc

. Uperating and Maintenance Cost (Pop)

Pop = FOP (PLLr + Pssp + Pree *+ Prpe + Pepe + Pupe + Psu

+ Peses + Pems *+ Poc)
FOP  : Rate of Operating and Maintenance Cost
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3. Scheduled Component Replacement Cost Estimation (Psre)

NCR

Psrc() = E rp (Creli) + CREP(1)) nmce (i)
NCR

Psac@ =  rkp (Caei) + CREP(D)} Fesc(i)

Psrc(1): Constant Economic Analysis Mode
Psrc(2): Current Econonic Analysis Mode

( TLFP/TLF(i) - 1)

Nrep (i) =
Nrep (1) _ .
Fegel(i) = S "~ =1 REP_II 1. (1+E)TLF(1) 0.5
r = (1+E)TLF(i)

NCR : Number of Reactor Components Replaced
E : Annual Escalation Rate

TLFP  : Plant Life Time (y)

TLF(i) : Life Time of Rector Component i

Cre{i) : Cost of Reactor Component i

CREP(i): Replacement Cost of Reactor Component i

4. Fuel Cost (Pre)
Prc = CFL(1) TRBRN(1.0-TBRED) + CFL(2) TRBRN
CFL(1): Unit Cost of Tritium {$M/kg)
CFL{(2): Unit Cost of Deuterium (3M/kg)
TRBRN : Annual Consumed Fuel Quantity
TBRED : Tritium Breeding Ratio
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5. Total Busbar Energy Cost

5. 1 Constant Dollar Economic Analysis Mode (Peorr)

Perp = Loap (1) FCR(1) ;CPSRF+ Psre(l) + Prc

FCR(1): Annual Fixed Charge Rate
Pc  : Plant Capacity (kWh/year)
PAF =‘Plant Availability Factor

_ (8760 - Tu - Ts)
PAF = 760

Tu ¢ Annual Unscheduled Outage Time (hours)
Ts : Annual Scheduled Outage Time {(hours)

5. 2 Current Dollar Economic Analysis Mode

Porg = Poap (2) FCR(2) + Pop (1 + E)P + Pspc(2) (1 + E)P + Ppc (1 + E)P
Fc FPAF
P : Construction Period (years)




JAERI — M 87-021

Appendix-C1

List of Snbroutines and Program Tree
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List of Subroutines and their Purpose

Subroutine

Purpose

$M.001
IZERO
ZERO
INTSET
INPi

(i=1,2,3,4,21)

MPARAM
DIVTOR
FSTWAL
VACVSL
BLNKET
SHIELD
PFCOIL
TFCOIL
CYLNDR
BASE

BELJAR
PSPLYT
PSPLY?P
ADHEAT
PUMSYS
REFSYS
BLDSYS
$8.001
COSCAL

Main routine

Zero clear of data {(Integer)

Zero clear of data (Real)

Initial setting of the data to the reference design

Control data for calculation flow

Calculation
Calculation
Calculation
Calculation
Calculation
Calculation
Calculation
Calculation
Calculation
Calculation
Calculation
Calculation
Calculation
Calculation
Calculation

Calculation

of plasma parameter

for the design of divertor

for the design

for
for
for
for
for

for

the
the
the
the
the
the

design
design
design
design
design

design

of
of
of
of
of
of
of

first wall

vacuum vessel
blanket

sheild

poloidal field coil
toreidal field ceil

central cylinder

of total weight of base (pedestal)

of belljar design

for TF coil power supply

for PF coil power supply

of additienal heating system

for the design of wvacuum pumping system

for the design of refrigeration system

Calculation of building system design

Data set for the composing material

Cost calculation
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FORM NO R45

) PROGRAM NAME INDEX
PROGRAM TREE $M. 001
NO TREE
1| [BM.001 __ —{TIZERO ]
be——{TNe
> NO 3
t—— [TNPZ _ +—{ZERD |
e TTNP2I —{ZErR0 ]
NO 3
NO 4
- > NO s
———[PFCOIL_}> 80 s
NO 7
(> NO 2
b IPSPLYP _J—{MAXD ]
b— ——ADHEAT __ —{FLOAT ]
b [PUMSYS __H{ ABS ]
b [MTRTEBL —{FLOAT ]
> MO 8
'
NO 10
COMMENT =
AUTHOR DATE REVISION PAGE
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FORM NO _R45

FROGRAM NAME INDEX

PROGRAM TREE M. 001

NO TREE

2 [PSPLYT P FLOAT |
SORT

i

4| [BLNKET —{CENTCR _}—{ABS ]

— TVOLXX —{V¥CIR  WITNTEGR |} ABS

L——f{FloAT 1
51 [SHIELO FH{CENTCR - ABS ]
——{SORT 7}
MAX
e———q{ ¥ OLXX H{VCIR —{INTEGR |—{ABS ]
_ .
——(FLOAT ]
COMMENT
AUTHCR DATE REVISION PAGE
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FQRM NO R4S
_ FROGRAM NAME INDEX
PROGRAM TREE
SM. 001
NO TREE
6| [PFcoit  }{RZORD | BN
'
TSR
SIN
e TFILPIN |—S0ORT !
7! [OFcolt _—{%Es ]
L——CENTCR___ - ABS ]
L— - [SECTN —{scrrc {A8S ]
—{(SCRT___]
COMMENT
AUTHOR DATE REVISION PAGE
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C00M HQ R4S
PROGRAM NAME INDEX
PROGRAM TREE $M. 001
NO TREE
8: [COSCAL _1{BDYCJS |
9t [VAGVSL B~ cCalLCV — SORT ]
L—{cas” — ]
L [CENTCR _—{ABS ]
VAKX —{vVCIR F{INTEGR RS ]
'
LT SURF TSELL F-~{5GRT j
L—[%FIR —{SORT |

COMMENT

AUTHOR DATE REVISICON PAGE
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FORM NGO R45

PROGRAM NAME - INDEX
PROGRAM TREE $M. 001
NG TREE
10" [FLOTTR___+{FLOAT ]
> NO 12
NO o
11 LPLANE — M NEWFEN ]
—— [CENSYH T 3YrPEaL ]
L—JCIRC] —{CIREL |
L——{EGNAME _—{NEWPEN )
L—{CeENsY®__—{svmEOC ]
——[CIRGI . —TCIRCL
L———{NUMBER ]
————(FLOAT ]
L [CIRE: —{cIrCL |
————CIRCL___]
—{TFBELOT T NEWPEN |
‘\—{Rci6L2__{cos |
N ]
COMMENT
AUTHOR DATE REVISION PAGE
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FORM NO R4S

PROGRAM NAME ] INDEX
PROGRAM TREE
$M. 001
ND TREE
121 [CRGS5 — —{NEWPEN ]

L——[CENSTM _ —{SvMBOL ]
b—— [CIRCI +—{CIRCL
b TEONAME _ —{NEWPEN |
V——{CENSYM _F—SYMBOL |
— [ETRCY —CIRCL ]

“"—JCcIRCT __—{CIRCL __ }

— PN —{PLOT !
L—— [FCCNTT _ {ACaS

L [ECEHT2 +—{Acos ]
|
L—[RETG6L]  {PLOT ]
L fPLPAR —{syMBdL |
L——{NUMEER |
l——[SGRT ]
13 [BawW —{sarT ]
COMMENT
AUTHOR DATE REVISION PAGE
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FORM NO R4S
PROGRAM NAME INDEX
c
PROGRAM TREE $M.00 !
NO TREE
14| ([SECTOR__+=—ISQORT ]
L——{CIRCLE +{FLOBAT !
L {sort ]
15| [SLUBMN 1L TNE ]
L——f{CIRCLE +{FLODAT ]
COMMENT
AUTHOR DATE REVISION PAGE
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PROGRAM NAME INDEX
PROGRAM TREE $M.00]
NO TREE
999
COMMENT
AUTHOR DATE REVISION PAGE
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Routime Explanation
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ROUTINE EXPLANATION

MAIN PROGRAM NAME

INDEX

M. 001
PURPOSE
Main routine
ARGUMENT SECQUENCE
PROGRAM M. 001
YARIABLE I
NAME | LINKAGE [5| ITEM | UNIT CONTENT
(ARRAY) E
ICASE /0PT /)t ] ] i
3 ) M Option for perturbaticn design
1DsDP /OPT 711 Option for the number of diverter plates
WRITE | 4
IOSFW /OPT 711 Option for the presenée of first wall
WAITE | 4
IDSvY /0PT AR . . L.
. Option for the position of vacuum vessel
WRITE | 4
10S8L /OPT /11 ]
VRITZ | 4 Opticn for the presence of blanket
IDSSH /OFT 71 Opticn for the presence of shield
WRITE | 4
ics /DPT st . .. )
DsPP - Option for the position of P.F. coil
WRITE | 4
ipsTC /OPT /|1 .. . ' ]
WRITE | 4 Option for species cf conductor of T.F. coil
1035FC /0PT 7l
WRITE | 4 Option for species of conducter of P.F. coil
[ascce /0PT D! . L. ' .
. ol Option for the positicn of central cylinder
: WRITE | 4
IDSDW /0PT a8 . N y
WRITE | & Option for the structure o ewar
IDSAH JQPT /1 . o .
WRITE | 4 Option for the additional heating
AMU /CONST  /|R B
: Permeability 1n vacuum

FUNCTICON.CONSTRAINT, COMMENT :

AUTHOR

DATE

REVISION

PAGE
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FORM NO_ R27
MAIN PROGRAM NAME INDEX
ROUTINE EXPLANATION
$M.001
VARIABLE ;
‘NAME LINKAGE |p| ITEM { UNIT CONTENT
(ARRAY) E
RP JMNP| Ak . .
wrrte | & m Plasma major radius
RPD /HNP1 /R . o
W ® Plasma major radius for reference design
AP /HNFI /R
WRITE | 3 m Plasma minor radius (l‘_torizontal)
APD /TN / g m Plasma minor radius (horizontal) (Ref. design)
BP FMNP1 7R . . .
. m Plasma minor radius (vertical)
WRITE | 4
80 /MNP /(R m Plasma minor radius (vertical) (Ref. design)
4
ELL /MNP /IR Plasma ellipticity
WRITE | 4
/BN
ELLO MNP / g Plasma ellipticity (Ref. design)
ASP /MNP /R )
WRITE | Plasma aspect ratio
1P /MNP /R ‘
uriTe | 3 MA Plasma current
BT MNP /R T Toroidal field strength
WRITE | 4
/MNP /R
BTH - T Maximum toroidal field strength
WRITE | 4
SGA JHNFT ak Safety factor
WRITE | 4
LP dhia a5 H Plasma self inductance
WRITE | 4
Stl /MNP § /R . .
GRITE | Plasma internal inductance
RPL /MNFY /|R A Toroidal field ripple
WRITE | 4
FUNCTION,CONSTRAINT, COMMENT:
AUTHOR DATE REVISION PAGE
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" RCUTINE EXPLANATION

MAIN PROGRAM NAME [NDEX

M. 001
VARTABLE ;
NAME LINKAGE [p| ITEM | UNIT CONTENT
(ARRAYS E
¥3 /MNP /R .
wRITE | 4 V.S |Volt-second of OH coil
FVS /MNP /| R -
WRITE | 4 V.S Volt-second of Joule loss component
TAUE /MNP /IR
WRITE | 4 Sec |Energy confinement time
-
TAUED /MNP 7R Sec |Energy confinement time (Ref. design)
4
/MNP
TAUN ak Sec |Particle confinement time
WRITE | 4
TAUND /MNP /R . ] } )
: Sec |Particle confinement time (Ref. design)
CYCL /MNFI 7R Flux to exhaust/Flux to limiter
WRITE | 4
[
TBURN /MNP /1R Sec |Burn time
WRITE | 4
NOP /MNP AR .
VRITE | 4 Number of shot per year
BETAT /MNP 7R Toroidal beta
WRITE | 4
BETAP /MNP /R ]
writel 5 Polcidal beta
PT /MNP /IR n .
WRITE | 3 MW Total thermal power
PWN JHNP1 /1R »
WRITE | 4 MW /m Neutron wall loading
TRISE /PINPT /| R Sec Plasma current rise time
WRITE | 4
puTYyY /MNP /iR
. Duty factor
WVRITE | ¢
IPO /MNP iR .
: MA, Plasma current for (Ref. design)
FUNCTION, CONSTRAINT.COMMENT®
AUTHOR DATE REVISION PAGE
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ROUTINE EXFLANATION

MAIN PROGRAM NAME TNDEX

_ 3M.0N
VARIABLE I
NAME LINKAGE |p| ITEM | UNIT CONTENT
{ARRAY) E
VS0 /MNP iR . .
: V.S Volt second of OH coil {(Ref. design)
1CFL /MNP2 e _
WRITE | 4 Option for species of plasma
ISPN.- /TNF2 7|1 The number of particle species
KRITE | 4 {including electron)
ISPT /MNP2 71 b c .
WRITE | 4 _ Number of temperature speciles
LN /MNP2 /|1 . . . .
s , : Parameter for particle distribution
MN /MNP /T _ ) ]
o ) % Parameter for particle distribution
DNP /HNP2 /R -3 . .
s ) + b Central particle density
DNB /HNPZ / R m‘3 Boundary particle density
s } 4
i /MNF2 /11 . S
;T , ' Parameter for temperature distributien
MT /MRP2 /1 . . ) )
@ ; : Parameter for temperature distribution
TMP /MNPZ /| R
" , : Kev Central temperature of plasma
™B /MNP2 £ R
@ . : KeV | Boundary temperature of plasma
AYDN /CMNG /| R -3 i .
- : » m Average particle density
) 4
AVSY /CMNO /R -3 | . .
wRITE | 4 m Average fusion reaction rate
VP /FTHMND /7| R 3
WRITE | 4 m Plasma volume
SP /CMND /R 2
WRITE | 4 m Plasma surface area

FUNCTION.CONSTRAINT,.COMMENT:

AUTHOR

DATE REVISION

PAGE
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MAIN PROGRAM NAME INDEX
ROUTINE EXPLANATION
5M.001
VARTABLE v
NAME LINKAGE |p{ ITEM | UNIT CONTENT
(ARRAY? E
TRBRN /CMNO /R -1 ] -
wRITE | % Sec Amount of burning tritium
TRCYCL /CHND /iR -1 ] .
WRITE M Sec | Amount of recycling tritium
RDP /COP} /IR
as ) WRITE | % m Radial coordinate of i-th divertor
Z0P /eoPl /|8 m Vertical coordinate ¢f i-th divertor
t10 ) WRITE | 4
S0P /CDFI /|R 2 c . £ i di
o . WRITE | m ross section of i-th divertor
MNDP /C0P1 ‘14 Material number of i-th divertor
e 1 WRITZ | 4
DENDP /COPI /iR 3 ] . ]
o , A Ten/m-} Density of i-th divertor
TWOP /COPO /IR . .
: Ton Total weight of divertor
RECPO /CDPO L ) ] . ‘ .
1a , p m Radial coordinate of i-th divertor (Ref,design]
FAVEES! /COPO /IR o Vertical coordinate of i-th divertor
o ) i (Ref. design)
W /CFW /| R . .
THE el - m Thickness of first wall
WRITE | 4
FrTIW /CFWI /iR ] £1
WRITE | 4 Surface area ratioc of first wall to plasma
NEFW /CFWl ah Number of composing material of first wzll
WRITE | 4
MNFW /EFW aF Material number of i-th component of first wall
ae H 4
FEFW /CFWI 7 |R Volumetric fraction of i-th component of
i10 3 WRITE | 4 first wall
TWFW /CFWO /IR
4

Ton |Total weight of first wall

FUNCTICN,CONSTRAINT,COMMENT ¢

AUTHOR DATE REVISION

PAGE
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ROUTINE EXPLANATIGN

MAIN PROGRAM NAME INDEX

$M.001}
VARIABLE E
NAME LINKAGE o1 ITEM | UNIT CONTENT
{ARRAY) E
/CVVI /IR .

THVY . m Thickness of vacuum vessel
20 b WRITE | 4 .
MNVYV /eyl /1 Material number of i-th component of
to ¥ 4 | vacuum vessel
FEVV /CVV] /R 7 Volumetric fraction of i-th component of
no ) WRITE ] 4 vacuum vessel
NEVYV /EVVI | Number of composing material of vacuum

4 vessel
RVY ACVV] /|R o Radial coordinate of vacuum vessel point
252 ) WRITE | 4 i, 1)
Zvy 7CyvI 7R Vertical coordinate of vacuum vessel point
28,2 ) WRITE{ 4 o i, i
Ccvy /CYVI /R Radius of arc between points. (i, ]} and
(20.2 ) WRITE | 4 o (i+1, j)} of vacuum vessel
NPVY /CYVI AN Number of point for i-th boundary of vacuum
a ) H o vessel
DENVY 7CVVI /iR 3 | Density of i-th component of vacuum

. Ton /m
tig b 4 vessel
Cvva /CYVD /R Radius of arc between points {i, j) and
120.2 ) 4 o (i+1, j) of wvacuum vessel
WEVY /Cyvo /1R . ] :
- ) H Ton Weight of i-th component of wvacuum vessel
RVVG /CVVD 7R o Radial coordinate of vacuum vessel point (i, j)
20.2 ) " (Ref. design)
Zvvo /CYVO /R Vertical coordinate of vacuum vessel point
120.2 ) 4 = (i, j) (Ref. design)
CVA 7CYVYO /IR a Radizl coordinate of the center of arc between
e, 2 H 4 points (i, j) and {(i+l, j) of vacuum vessel
CvB /CVY0 /R Vertical coordinate of the center of arc be-
(20,2 ) 3 o tween points (i,j) and (i+1,j) of vacuum vessel
CVAQ /CYVO /IR Radial coordinate of the center of arc between
20,2 , : m points (i, jg and (i+l, j) of vacuum vessel

(Ref. desigh

FUNCTIGN.CONSTRAINT.COMMENT:

AUTHOR

DATE REVISION PAGE
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FORM_NQ R2T

MAIN PROGRAM NAME INDEX
"ROUTINE EXPLANATION
$M. 001 .
VARIABLE $
NAME LINKAGE [pf ITEM | UNIT CONTENT
(ARRAY) £
CvBO /CY¥VD /1R Vertical coordinate of the_ center of arc be-
20,32 , y m tween points (1,]) and (i+1l,j) of vacuum
’ vessel (Ref, design)
NZBL /C8LI an Number of zone of blanket
WRITE ! 4
NPBL sc8Ll /|1 , ,
1o , . Number of point for i-th boundary
R3L scBLl /| R
36.10 , WRITE | 4 m Radial coordinate of blanket point (i, j)
8L /eBLl /1R m Vertical coordinate of blanket point (i, j)
20,10 H WRITE | 4
cBL /CBL1 7R o Radius of arc between points (i, 3j) and
20,10 ) WRITE | 4 (i+1, i) of blanket
NEBL /CBLI an Number of composing material of i-th zone
1o ! WRITE | 4 of blanket
FEBL /CBLI /|R Volumetric fraction of i-~th material for
00.19 ) WRITE | 4 z i-th zone of blanket
MNBL /e8L1 /If Material number of i-th material for i-th
to. 1o ) 4 zone of blanket
DENBL /CBUL an Ton/m3 Density of j-th material eof i-th zome of
no.1e ) 4 blanket
CBLO /CBLD /IR Radius of arc between points (i, j) and (i+l,
20,10 ) : 4 o j) cof blanket (Ref. design)
WEBL /CBLO /1R - - . . . -
- Ton Weight of j-th materiazl of i-th zone of
ta.1o ! 4 blanket
RBLO /CBLD /|R ﬁ Radial coordinate of blanket point (i, j) of
120.10 ! 4 blanket (Ref. design)
ZBLD /CBLD /iR Vertical coordinate of blanket point (i, j) of
(20.10 ) 4 o blanket (Ref. design)
CBA /CBLO /IR Radial coordinate of the center of arc between
(20.10 ) 4 o points (i, j) and (i+l, j) of blanket
CEB /CBLD 7R Radial coordinate of the center of arc between
(20,10 ) 4 m points (i, j) and (i+l, j) of blanket '

FUNCTION.CCONSTRAINT,.COMMENT :

AUTHOR DATE REVISICON PAGE
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ROUTINE EXPLANATION

MAIN PROGRAM NAME INDEX

$M. 001

VARIABLE =

NAME LINKAGE {p| ITEM p"UNIT CONTENT

(ARRAY) E
CBAD /CBLD /IR o Radial coordinate of the center of arc between
20.10 ) 4 moints {i,j) and (1+1,j) of blanket (Ref.design)
CBBO /CBLD /| R Vertical coordinate of the center of arc be-
(2010 s : m tween points (i,j) and (i+1,j) or blanket

i {(Ref dagign
RSH /CSHI /R . ] . ] o
2610 ) waiTe | 4 m Radial coordinate of shield point (i, j)
Z5H /esnl a4k m Vertical coordimate of shield point (i, j)
(20,10 ) WRITE | 4
CSH /CSHI /R " Radius of arc between points (i, j) and
{26+ 10 ) WRITE | 4 {(i+1l, ) of shield
NZSH /CSHI fll ]

A Number of zone of shield

NPSH /CSHI Fa B . . .
oo ) : Number of point of i1-th boundary of shield
NESH /CSHI Ian Number of composing material of i-th zone
te ) WRITE | 4 of shield
MNSH /CSHI a Material number of j-th component of i-th
ne. 1o ) 4 zone of shield’
FESH /CSHI /iR Volumetric fraction of j-th component of i-th
(0. 10 ) WRITE ' % zone of shield
CEHO /CSHO 7R Radius of interpclating arc of shield
12010 ) : o (Ref. design)
WESH /CSHO /R T Weight of j-th material of i-th zone of
(16,10 y 4 on shield
RSHO /CSHD /1R Radial coordinate of shield point (i, J)
12910 3 : m (Ref. design)
ZSHO /CSHO 7R " Vertical coordinate of shield point (i, j)
t20.10 ) 4 {Ref. design)
CSA /CSHO /R Radial coordinate of the center of arc between
t20.10 ) 4 = points (i, j)} and (i+l, j) of shield
CsB /CSHO /1R Vertical coordinate of the center of arc be-—
121,10 ) 4 m tween points (i, j) and (i#l, j) of shield

FUNCTION.CONSTRAINT.COMMENT ¢
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DATE REVISION PAGE




FGRH W3 R27

JAERTI — M 87— 021

ROUTINE EXPLANATION

MAIN PROQGRAM NAME [NDEX

3M. 001
VARTABLE 5
NAME LINKAGE P ITEM | UNIT CONTENT
{ARRAY) E
CSAD /CSHD /IR o Radial coordinate of the center of arc between
t20.10 } 4 points (i,j) and {i+1l,j) of shield(Ref.design)
CsSBO /CSHD /|R Vertical coordinate of the center of arc be-
20.10 ) M m tween points (i,j) and (l+1,3) of shield
Raf dacioan .
NCPFI /CPF1 1 T e
WRITE 3 Number of PF coil in TF ceil
NCPF /CPFI 4 E Total number of PF coil
WRITE | 4
[
REF /CPFI / R mn Radial coordinate of i-th PF coil
25 1 WRITE | 4
IPF /CPFI /R v . . N .
(o3 , VRITE | 4 m ertical coordinate of i-t coil
DRPF JCPF1 /R . ) . ]
Lt m Radial thickness of i-th PF coil
(28 ' WRITE | 4
DZPF /CFF1 /IR . . ] )
i m Vertical thickness of i-th PF coil
(25 ) WRITE | 4 ‘
T /CPFI /iR . .
R i . m Thickness of insulator of i-th PF coil
125 . | WAITE | 4
TVYPF /CPFI /iR ] ] )
25 . WRITE ; m Thlckness of i-th PF coil
NEPFC /CPFI 7|1 Number of compeosing material in conductor of
(25 } WRITE | 4 i-th PF coil
MNPFC /CPFI ahH Material number of j-th conductor of i-th
(25.10 } 4 PF coil
FEPFC /CPF1 /R 7 Volumetric fraction of j-th conductor in
t25.10 ) WRITE | 4 ° i-th PF coil
NEPF1I /CPFI 21 Number of composing material in insulator of
@5 ) WRITE | 4 i-th PF coil
MNPFI /CPF1 711 Material number of j-th insulator of i-th
25,10 ) 4 PF coil
FEPFI /CPF1 /R 7 Volumetric fraction of j-th insulator of i-th
(25.10 ) WRITE [ 4 PF coil
FUNCTION.CONSTRAINT,COMMENT:
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DATE REVISICN PAGE




JAERI — M 87~ 021

FORM NO _R27

ROUTINE EXPLANATION

MAIN PROGRAM NAME

INDEX

$M. 001
VARIABLE !
NAME LINKAGE P [TEM § UNIT CONTENT
(ARRAY) _ E
MNPFV /CPFI AREE Material number of vacuum chamber of i-th
125 ) 4 PF coil
DENPFC /CPF] FiR 3|Density of j-th conductor of i-th
M Ton/m :
125.190 ) 4 PF coil
PEQUIL /CPFI /1R Equilibrium current of i-th
. MA .,
125 ) WRITE | 4 PF coil
F /CPFI /iR . - -
ATP * Ma Maximum ampere turn of i-th FF coil
125 ) WRITE | 4
ELRPF /CPFO /R Ohm |Electrical resistance of i-th PF coil
125 ) 4
REFO /CPFD /iR n Radial coordinate of i-th PF coil
125 ) 4 (Ref. design)
ZPFO /CPFO /1R Vertical coordinate of i-th PF coil
- m .
125 3 ‘ (Ref. design)
ORPFQ /CPFO /R m Radial thickness of i-th FF coil
285 ) ' {Ref. design)
DZPFO /CFFD /| R Vertical thickness of i=-th PF coil
(25 ) y o (Ref. design)
ATPFOQ /CPFO /R Maximum ampere turn of i-th PF coil
. Ma .
@5 ) 4 {Ref. design)
NCTF /CTF1 /1 .
. Number of TF coil
WRITE | 4
NPTE /CTFI / l Number of point of i-th boundary of TF coil
125 ) WRITE | 4
RTF /CTRL /R n Radial coordinate of TF coil point (i, j)
120,10 3 WRITE | 4
ZTF /CTFI /| R . . . .
2. 10 , wRiTE | 4 m Vertical ceoordinate of TF coil peint (i, J)
CTF /CTF1 /R m Radius of interpolating arc between points
(20.10 : WRITE | 4 (i,3) and (i+1,3) of TF coil
NZTFT /CTFI AR . . . .
WRITE 3 Number of zone in theta-direction of TF coil

FUNCTION.CONSTRAINT,COMMENT:
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DATE REVISION
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JAERI-M 87-021

FORM NO _R27
MAIN PROGRAM NAME [NDEX
ROUTINE EXPLANATION
3M. 001
YARI[ABLE v .
NAME LINKAGE |p| ITEM | UNIT CONTENT

(ARRAY) E
TTTF /CTFE /R ‘

4 m Half thickness of TF coil in theta direction
TTF /CTFI /1R m Half thicness of i-th zone of TF coil
aa } WRITE | 4 : _
NETF . /CTFI s Number of composing materials in i-th zone
1o ) 4 of TF coil
FETF /CTF1 7|R p Volumetric fraction of j-th component in i-th
10.18 ) WRITE | 4 . zone of TF coil
MNTF /CTFI 7)1 Material number of j-th component in i-th
t1g.10 ) 4 zone of TF coil
RRPL /CTF1 /R ] ]

wreTe | 3 Correction factor for ripple
RBTM /eTel 7R Correction facter for max. field
WRITE | 4
CTFQ /CTFQ 7| R o Radius of arc between peints (i,3]) and (i+1,3)
(20.10 ) 4 of TF coil (Ref. design)
VIF /CTFD /1R 3 . .
as ) : m Volume of i-th zone of TF coil
RIFO FCTFD . m Radial coordinate of TF coil point (i,j)
(20.10 ) 4 (Ref. design)
Z7F0 /CIFD /R Vertical coordinate of TF coil point (i,])
tz0.10 ) 4 o (Ref. design)
CTA /CTFO /R ' Radial coordinate of the center at arc between
(20.10 ) 4 o points (i,j) and (i+1,j) of TF coil
C7B /CTFO /IR Vertical coordinate of the center at arc be-
(20,19 ) 4 o tween points (i,j) and {(i+l,j) of TF coil
CTAQ /CTFD /IR Radial coordinate of the center of arc between
20.10 ) 3 points (i,j) and (i+1,j) of TF coil(Ref.design)}
/CTFO /IR Vertical coordinate of the_ cepter of arg be-

CTBO . tween points 1,35 and (1+1,j)} of TF co1il
‘e, 19 ’ 4 (Ref, desizn)
NZTFR /CTFO /|1 ) _ _ ] ]

3 Number of zone in radial directiom of TF coil

FUNCTION.CONSTRAINT,COMMENT :
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ROUTINE EXPLANATION

MAIN PROGRAM NAME

INDEX

$M. 001
VARIABLE $
NAME LINKAGE |p| ITEM | UNIT CONTENT
(ARRAY) E
TWBSQO /GBS /{R
WRITE | ¢ Ton | Total weight of base (Ref. design)
MNBS /CBSI / 5 Material number of base
TWTOK. /CBS0 /iR -
: Ton | Total weight of torus structure
MNCC /CCCl an!
3 Material number of central cylinder
ROCC /cecl al m Outer radius of central cylinder
WRITE | 4
RIiCC /CCCt /R . ]
. m Inner radius of central cylinder
WRITE | 4
ZCC /eccl /IRT )
WRITE | 4 m Half length of central cylinder
TWeC /CCCo _ /R Ton | Total weight of central cylinder
4
M r
MNBJ 7e8J1 / i Material number of belljar
TWBJO /CBJT £1R Ton | T2l weight of belljar for reference design
WRITE | 4 °
TWEBJ /CBJO /1R
' Ton | Total weight of belljar
tRIST /CPSLYT /4R See | TF coil current rise time
WRITE | 4
TP /CPSLYP /R
125.50 ) WRITE | 4 -
CURT /CPSLYP /R ]
125,50 ) WRITE ] 4 PF coil current
FPOW /CPSLYP /R P £ for PF 1 1
witE |+ ower factor for coil power supply
NTMP /CPSLYP /|1
4

WRITE

FUNCTION,CONSTRAINT,COMMENT:
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FORM NO R27

JAERI — M 87— 021

ROUTINE EXPLANATION

MAIN PROGRAM NAME INDEX

$M. 001
VARIABLE ‘Yr
NAME - LINKAGE |p [TEM | UNIT CONTENT
CARRAY) E
NTM CPSLYP /|1 _
{50 } WRITE | 4
TMPC /CPSLYP /R _
30 H WRITE | 4
NTPL JCPSLYP /1 ) )
WRITE | 4 Number of time point of plasma current pattern
TPL /CPSLYP /|R 1. . .
50 ) VRITE | 4 Sec Time for time point
CURPL /CPSLYP  / R MA Plasma current
ts0 ) WRITE | 4
NTPC /CPSLYP /|1 _
50 ) 4
AIND /CPSLYP  /|R
(35. 28 ) : H Inductance
CURTO JERSLYP /R PF coil current (Ref. design)
{25.50 H 4
CURPLC /CPSLYP 7/ |R ]
" Plasma current (Ref. design)
(50 1 4
NSPNB /CAUHT / .I. Number of NBI species
WRITE | 4
NSPRF JCADRT /4] Number of RF species
WRITE ] 4
NEQON /CADHT /1 . ]
QN3 . Number of NBI of i-th species
&1 1 WRITE ] 4
NEQRF JCADHT /|1 Number of RF of i~th species
[#.-] ) WRITE | 4
2KNB /CAOHT /1R KeV Energy of NBIL of i-th species at time j
(30,30 H WRITE | 4
FRRF /CADHT /R . .
v MHz Frequency of RF of 1i-th species
30 H WRITE | 4
PRNB /CADHT /R - I .
(30.30 , WRITE | 2 MW Power of NBI of i~th species at time J

FUNCTION.CONSTRAINT, COMMENT ¢
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FORM ND R2T

MAIN PROGRAM NAME [NDEX
ROUTINE EXPLANATION
$M. 001
VARTABLE $
NAME LINKAGE |p| ITEM [ UNIT CONTENT
(ARRAY) E
PRRF /CADHT /| R | ] ] ) -
' . MW Power of RF of i-th species at time j
30.30 1 WRITE | 4
EFNB /CADHT /7 |R o . ] ]
a0 ; wRITE | % Efficiency of NBI of i-th species
EFRF /CADHT  /|R . . . .
0 , wrITE | 3 Efficiency of RF of i-th species
TSTNB /CADHT /|R Sec Injection start time of NBI of i-th species
[a1s] 1 WRITE | 4
TEDNB /CADHT /1R Sec | Injection stop time of NBI of i~th species
a0 1 WRITE | 4 :
TSTRF /CADHT / F'! 5 . . . £ £ i-th .
ag , warre | 4 ec Injection start  time of RF of 1-th species
TECRF /CADHT /R Sec | Injection stop time of RF of i-th species
30 ) WRITE | 4
FRSNB /CADHT / E Torr | Pressure at NBI
WRITE | 4
NT JCADRT /|1 .
* Number of time mesh
WRITE | 4
PWRHT /CADHT /| R ] -
a0 . ; MW Time-dependent power supply capacity
NPUMP JCPUMS st
WRITE | & Number of pumping system
PRSRHE /CPUMS /)R Torr | Pressure of He at vacuum pump
WRITE | 4
FPRSRD /CPUMS /R Pressure of D at vacuum pump
WRITE | 4
PRSRT /CPUMS - /| R
e Pressure of T at vacuum pump
WRITE | 4
ALTE /CPUMS /| R '
[
WRITE | 4 m Length of thicker duct
DATD /CPUMS /R m Diameter of thicker duct
WRITE | 4 .

FUNCTION.CONSTRAINT,COMMENT ¢
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. MAIN PROGRAM NAME INDEX
ROUTINE EXPLANATION
$M. 001
YARIABLE ] .
NAME LINKAGE || ITEM | UNIT CONTENT
(ARRAY) E
ALSD /CPUMS /R
WRITE ; m Length of slender duct
DASD FCPUMS /| R
WRITE | 4 m Diameter of slender duct
DAVLY sceums 7 8 m Diameter of gate valve
WRITE | 4
QREFHO /CREF /R ] .
. MW Reference refrigeration power for He
WRITE | 4
OREFNQ | /CREF /R ] ]
VRITE | 4 MW Reference refrigeration power for N,
RRRC /TBLD /R o Radius of reactor room for reference design
WRITE | 4
HRR /CBLD /iR ) .
c RiTE | m Height of reactor room for reference design
=
SAUXO /C8LD /R 2 . ]
WRITE | m Area of aux. bullding for reference design
PGP /CBDYD /R ] ]
R M$/Ton|Unit cost of divertor
CGDP /CBDYI /| R
WRITE | 4 z Contingency of divertor
PEW /ceprl /)R M$/TonUnit cost of i-th first wall material
ao H WRITE | 4
CGFW /CBDYI  /|R j )
WRITE | A Contingency of first wall
CovV /€80Y1 7R 4 Contingency of vacuum vessel
WRITE | 4
PJBL /CBDYL /R M$ /Ton Unit cost of j-th material in 1-th layer of
10.10 ) WRITE | 4 blanket
CG /CEBDY! /R .
BL . % Contingency of blanket
WRITE| 4
PJSH /SCBOYT /R Unit cost of L 3 I ] -
. j=th material in i-th layer of
(1c. 18 ) WRITE| 4 M$/Ton

FUNCTICN,CONSTRAINT . COMMENT :

shield

AUTHOR

DATE REVISION PAGE

— 100




FORM NO _R2T
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ROUTINE EXPLANATION

MATN PROGRAM NAME INDEX

$M. 001
VARIABLE $
NAME LINKAGE |p| ITEM | UNIT CONTENT
(ARRAY) E
CGSH /CEDYI /iR ) .
— Z Contingency of shield
PPEC /CBOYL /R M$ /T Unit cost of j-th material in i=~-th PF coil .
€23.10 1 WRITE | 4 on conductor
PPFV /C8DYI /R M$/Ton| URit cost of vacuum chamber of i-th PF coil
(25 H WRITE [ 4
CGPF /c80YL /(R . .
_ wrITE | 4 Z Contingency of PF coil
PTF /CBDYI /R / Unit cost of j~th material in i~-th layer of
tig.10 ] WRITE | 4 M$/Ton TF coil
CGTF /CBDYI /R o .
WRITE | 4 pA Contingency of TF coil
PBS /LBDYL /IR M$/Ton| Unit cost of base
WRITE | 4
CGBS /CBDYI /R
WRITE | 4 % Contingency of base
PCC /CBDYL /R .
) M$/Ton| Unit cost of central cylinder
WRITE | 4
CGCC /CBoY1 /iR Z Contingency of central cylinder
WRITE | 4 :
PBJ seseYn /R M$/Ton|Unit cost of belljar
WRITE | 4
/CBDY AR . .
coBJ ori - Z Contingency of belljar
WRITE | 4
PPFI /CBOYI /IR M$/Ton|Unit cost of j-th material in i-th PF coil
t25.10 ] WRITE | 4 insulator
TCODP1 /CBOYD /R .
4 M3 Total cost of diverter
PTREC /CTSPID /(R
WRITE | 4
PTFLY /CTSFIO /R
WRITE [ 4

FUNCTIGN.CONSTRAINT.COMMENT :
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MAIN PRCGRAM NAME INDEX
ROUTINE EXPLANATION .
$M.001
VARIABLE T
NAME | LINKAGE |51 ITEM | UNIT CONTENT.
(ARRAY) E
PREFN /CREFIB /R
WRITE :
PADN /CADHIOQ /R
WRITE ;
PFLYF /CPSPIQ /R
WRITE 4
PGENP /CPSPID  /|R
WRI1TE 2
PMOTP /CPSPID /R
WRITE .4
PSCRP /CPSPIOD /|R
WRITE .4
PSWTF /CPSPIOD /R
WRITE :1
MNAME? FMNAME /1T Material name
(70 V |READ WRITE| 4
MNAMEZ /MNAME /11 .
0 ) IREAD WRITE : Material name
MNAME3 SENAME YAt
70 sy lREAD walTE p Material name
ITIT ATITLE / 1 Title
20 y |READ WRITE! 4
LAUX /FLACH . Opticen for calculation of aux. compenent
_ WRITE | 4
ICOS FFLAGT /)1 . ]
WRITE ; Option for cost calculation
1G=0M /FLAGI /1
wriTe | 4 Option for print out of main body calculation
EMATY /FLAC an Option for calculation of table of materials
WRITE | 4 _
1CQasT FFLAGH /11 . .
WRITE : Option for calculation of table of cost

FUNCTICON,.CONSTRAINT,COMMENT:

AUTHOR DATE REVISION PAGE
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ROUTINE EXPLANATION

MAIN PROGRAM NAME

INDEX

$M.001
VARIABLE ; ‘
NAME LINKAGE |5 ITEM | UNIT CONTENT
(ARRAY) E
[PLOT /ELAGL /|1 } ] .
WRITE " Option for calculation of plotter routine
XMAX /EPARAM /R m Radial maximum distance for plot-out
: .
MACGNFT /PRARAM é Reduced scale for cross section
KPLCR /PLTSW /1 . i .
' * Switch for cross section plotting
AST : R Mark in 6utput
22 ] WRITE | 4
PE /PLNT d i Electric output power {MWc)
I 1 Sub .
WRITE | 4 ubscript
J I .
wRITE | 4 Subscript
COMMON NAMES JCADHID / /CADHT s /CcBDYI s /CBDYD / /CBJI / /CBJ0 / /CBLD /
/CBLOIQ /7 /CBLI / /CBLD / /CBSI / /CBSO / /eetl / /Ccen /
/CCNTIO /7 /CDPI / /COPD / /LRI / /CFWO / ZCGENIG /7 /CMNO /
/JCONST  / /CPFI / JCPFO / JCPSLYP / /CPSLYT / /CPSELD  / /CPUMID /
/CPUMS  / /CREF / /GREFI0 7/ /CREMID / /CSHI / /CSHO / seTeLio 7
JCTFL / /CTFD / /CTRIID 7/ /GTSPIO /7 /CYENID / /Cvvi / /evYe /
JCWCLIO 7 /FLAGY /7 JMHAME  / /MNP 7/ IMNP2 7/ /OPT / /PLNT /
JPLTSW  / /PPARAM / /TITLE /
EXTERNAL NAMES : ADHEAT BASE BELJAR BLDSYS BLNKET COSCAL CSTTBL
CYLNDR DIVTOR FSTWAL INP1 INP2 NP2 INP3
NP4 INTSET IZERD MPARAM MTRTSL PFCCIL PLOT
PLOTS PLOTTR PSPLYP PSPLYT PUMSYS REFSYS SHIELD
TFCOIL VACVYSL ZERD
FUNCTION,CONSTRAINT,COMMENT :
AUTHOR DATE REVISION PAGE
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ENTRY NAME [NDEX
ROUTINE EXPLANATION [ZERO
(ZERO }
PURPOSE '
Zero clear of data
ARGUMENT  SEQUENCE
ENTRY IZERO (TA.N)
VARIABLE ]
NAME LINKAGE |p| ITEM | UNLT CONTENT
{ARRAY) z '
;A ] (QUTPUT) i Array to be cleared
N (INPUTY 11 Subscript of array
_ ‘ 4
PARENT NAMES 1 SM.O00
FUNCTION.CONSTRAINT . COMMENT ¢
Clear the integer array teo zero.
AUTHOR DATE REVISION PAGE
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FORM N0 R27V

SUBROUTINE NAME INDEX
ROUTINE EXPLANATION ZERD
PURPOSE
Zero clear of data
ARGUMENT SEQUENCE
SUBROUTINE ZERO (A N)
VARIABLE 7
NAME | LINKAGE |l | ITEM | UNIT CONTENT
(ARRAY) E
ﬁ X (QUTPUT) g Array to be cleared
N (IRPUT) i Subscript of array
PARENT NAMES POSM.00 INP2
FUNCTION.CONSTRAINT,CCMMENT:
Clear the real array to zero.
AUTHOR PAGE

DATE REVISION
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ROUTINE EXPLANATION

SUBROUTINE NAME INDEX

INTSET

PURPOSE

Initial setting of the data to the reference design

ARGUMENT SEQUENCE
SUBROUTINE INTSET
VARIABLE T
NAME | LINKAGE |f| ITEM | UNIT CONTENT
(ARRAY) E
IDSOP /OPT gy ]
3 Parameter for the number of divertor plates
IDSFW /OPT ok Parameter for the presence of first wall
4
IDSVYV /0PT /1 .
: Parameter for the position of vacuum vessel
IDSBL /CPT I n:
A Parameter for the presence of blanket
IDSSH /0PT AR
: Parameter for the presence of shield
P .. .
1DSPP aal / i Parameter for the position of PF coil
IDSTC /0PT /1 . .
. Parameter for species of conductor of TIF coil
10SPL /0PT AN
4 Parameter for species of conductor of PF coil
10sCC /0PT /11 Parameter for the position of central cylinder
4
IS0wW /OPT AT
: Parameter for the structure of dewar
IDSAH /0PT /|1 L. .
H Parameter for additional heating
RP /FNP 718 m Plasma major radius
4
AP NP .
/PP / E m Plasma minor radius (horizontal)
FUNCTION.CONSTRAINT., COMMENT s
AUTHOR DATE REVISION PAGE
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ROUTINE EXPLANATION

- SUBROUTINE NAME INDEX

INTSET
VARTIABLE | T
NAME | LINKAGE [1} ITEM [ UNIT CONTENT
{ARRAY) E

BP ' /MNP /R _

. m Plasma minor radius (vertical)
ELL /MNP / E Plasma ellipticity
ASP /MNP /1R ]

: Plasma aspect ratio
IP /MNP /R

; MA Plasma current
BT SFINPI /IR

3 T Toroidal field strength
BT /MNP / E T Maximum troidal field strength
SCA /MNP /|R '

: Safety factor
LP /MNP /|r )

; H Plasma self inductance
Sti /NP /iR Plasma internal inductance
- 4

P /MNP R . .

RPL / ; 4 Toroidal field ripple
VS /MNP /R

; VS Volt-second of OH coil
FVS /MNP /R

i Volt-second of Joule leoss component
TAUE diaa / ; Sec | Energy confinment time
TAUN /FNPI /R . . R

; Sec Particle confirnment time
‘CYCL /MNP /IR

. Flux to exhaust/flux to limiter
TBURN /YNPI / B Sec Burn time

4
FUNCTION.CONSTRAINT, COMMENT =

AUTHOR DATE REVISION PAGE
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ROUTINE EXPLANATION

" SUBROUTINE NAME INDEX

INTSET
VARTABLE $ :
NAME LINKAGE |p| ITEM | UNIT CONTENT
(ARRAY) E
MNP
NOP /HNPI / i The number of shots per year
BETAT /MNP /1R .
p Teroidal beta
BETAP MNP /|R
: Poroidal beta
PT /HNPI / E MW Total thermal power
4
P WN /MNP /R
! : MW /m® | Newtron wall loading
TRISE /MNP /R i -
1 Sec | Plasma current rise time
puTY /MNP /| R Duty factor
4
M .
1DFL /HNP2 / i Parameter for species of plasma
ISPN /MNP2 /1] The number of particle species (including
4 electron)
I1SPT /MNP2 /|1 :
: The number of temperature specles
LN /MNP2 /1
- ) p Parameter for particle distribution
MN /NP2 4N Parameter for particle distributien
4] ) 4
DNP /MNP2 /IR - . p
- . : m 3 Central particle density
ONB /MNP2 /IR . .
s , ; Boundary particle density
LT /MNP2 !
@ ) 3 Parameter for temperature distribution
ZT P /P2 / i Parameter for temperature distribution
FUNCTION.CONSTRAINT.COMMENT:
AUTHCR DATE REVISIDON PAGE
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SUBRCUTINE NAME INDEX
ROUTINE EXPLANATION
INTSET
VARIABLE ;
NAME LINKAGE P ITEM | UNIT CONTENT
(ARRAY) E
/MNP2 /IR
EMP , ; KeV Central temperature
iMB /MNP2 /R
2 ) 3 KeV Boundary_temperature
AMU /CONST /R
' : Permeability in vacuum
PAIL /CONST /R .
. P1
4
CK /CONST / g Boltzmann's constant
ALC FCONST  /|R T
; Coefficient of Alcator rule
arT /CONST /1R .
; D-T fusion energy
CN /CONST /R )
3 D-T fusion neutron energy
EXRATE /EXCHNG /| R Exchange rate
4
COMMON NAMEZS t /CONST ./ /EXCHNG / /MNPS / /HNP2 / /OFT /
PARENT NAMES t $M.001
JFUNCTION, CONSTRAINT ., COMMENT ®
AUTHOR DATE REVISION PAGE
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ROUTINE EXPLANATION

SUBROUTINE NAME

INDEX

INP1

PURPOSE

Data input

ARGUMENT SEQUENCE

SUBROQUTINE INPI

PARENT NAMES i $M.001

subroutine.

FUNCTION,CONSTRAINT.COMMENT:

Name lists: NOPT, NFLAGl, NMNPl and MNMP2 are controlled in th%s
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ROUTINE EXPLANATION

SUBROUTINE NAME
MPARAM

INDEX

PURPQSE

Calculation of plasma parameter

ARGUMENT SEQUENCE ¢

SUBROUTINE MPARAM

VARTABLE $
NAME LINKAGE |p| ITEM | UNIT CONTENT
(ARRAY) E ‘
ICASE /0PY /1 . .
s : : Control parameter for perturbation design
RP /HNP /IR Plasma major radius
4
RPO /MNP /1R
p m Plasma major radius for reference design
NP R . , .
AP /HNPT / : m Plasma minor radius (horizontal)
APOQ /MNP /R o Plasma minor radius (horizontal) for reference
4 design :
B8P /MNP /R
i m Plasma minor radius (vertical)
BEPG /MNP /iR o Plasma minor radius (vertical) for reference
4 design
ELL JHNP /1R
p! Plasma ellipticity
ELLO /TNPI / E Plasma ellipticity for reference design
ASP /MNP /R .
: Plasma aspect ratio
IP /MNP /IR .
; MA Plasma current
BT /MNP 718 T Toroidal field strength
4
R
SaA /HINE /1R Safety factor
: WRITE | 4

FUNCTION, CONSTRAINT.CUMMENT:

AUTHOR DATE REVISION PAGE
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SUBROUTINE NAME INDEX
ROUTINE EXPLANATION
MPARAM
YARI ABLE $
NAME L INKAGE p ITEM P UNIT CONTENT
(ARRAY) E
LF /MNP /| R :
A H Plasma self inductance
st /MNP / E Plasma internal inductance
Vs /MNP /R .
: V.S Volt-second of OQH coil
FVS /MNP /iR
i Volt-second of Joule loss component
TAUE /RNPI /| R Sec Energy confinement time
4
c /MNP /R . .
TAUEO 5 Sec | Energy confinement time for reference design
TAUN /MNP /1 ) ) .
; Sec Particle confinement time
TAUND duls / f Sec Particle confinement time for reference design
4
cyet /TRPT / S Flux to exhaust/Flux to limiter
TBURN /ENF /R .
; Sec Burn time
NQP /MNPY T /0
" The number of sheots per year
BETAT /MNP /1R .
: Toroidal beta
BETAP /HNP /iR Poroidal beta
: .
PT /NP 713 - MW Total thermal power
4
/MNP /SR
PWN : MW/m? | Neutron wall loading
IPG /MNP /R

4

Plasma current for reference design

FUNCTION, CONSTRAINT,COMMENT ¢

AUTHOR

PAGE

DATE REVISION
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ROUTINE EXPLANATICN

SUBRQUT INE NAME TNDEX

MPARAM
VARIABLE @
NAME LINKAGE |s| ITEM | UNIT CONTENT

(ARRAY) £
I0FL /HNP2 /il _Parameter for species of plasma

3 0:D and T plasma,l:one component plasma
[SPN /HNP2 Ak | The number of particle species (including

o 4 electron)

ISPT /HNP2 /| .

: The number of temperature species
LN /HNP2 1 T .
s . i Parameter for particle distribution
ZN 1 /NP2 / i Parametar for particle distribution
DNP JHNP2 7R - . .
; ) . o 3 Central particle density
DNB /ANP2. /R T .
s ' . : Boundary particle density
LT /MNP2 ¥ Parameter for temperature distribution
@ ) 4
MT /MNP2 /|1 o . . .
@ \ ; Parameter for temperature distribution
TMP /HNPR /R
@ . : KeV | Central temperature
T™B JmP2 /(R — '
2 ; - .; Kev Boundaty temperature
AVDN /CMNO /1R m-3 Average particle density
AVTH #CMND /R :

. KeV | Average temperature
3o ' ! - 4 . —
AVSY /CMND /{R 3 - .

4 tn?/Sec] Average fusion reaction rate
BLTRP 7 CHNO 7|’ m Variation of plasma major radius

4

TAP /CMND /1R . . . , .

oL : m Variation of plasma minor radius C(horizontal)

FUNCTION.CONSTRAINT.COMMENT :

T_AUTHOR [

" DATE REVISICN FAGE
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SUBROUTINE NAME INDEX
ROUTINE EXPLANATION
MPARAM
VAR]ABLE $
NAME LINKAGE |p| ITEM | UNIT CONTENT
{ARRAY) |E
DLTBP /CMNO /R
N m Variation of plasma minor radius (vertical)
CEL /CHNT 4 E Circumference of ellipse/circle
VP /CHMNO /| R 3
: m Plasma volume
SP /CHNO /R 2
3 m Plasma surface area
TRERN /CHND 712 3erte1 The amount of burning tritium
4 secC
TRCY /CMND R L.
cret ! : 3§:Eel The amount of recycling tritium
AMU /CONST /|R
p Magnetic permeability in vacuum
PAI /CONST /R
2 | Pai
CK FCONST /(R .
; Boltzmann's constant
ALC /CONST /R ]
; Coefficient of Alcator rule
o1 JCONST /IR
3 D-T fusion energy
CN /CONST / E D-T fusion neutron energy
SCAP R
' VRITE | 4 Safety factor of plasma
COMMCON NAMES /CHMND / /CONST /7 /MNPI / /HNPZ / /0PT /
EXTERNAL NAMES = ABS ALDG AVDTS SQRT
PARENT NAMES $M.001
FUNCTION,CONSTRAINT,COMMENT
AUTHOR DATE REVISION PAGE
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Subroutine Algorithm

MPAPAM

ICASE(1)=0

new data input

yes

4

calculation of
plasma parameter

output

— Attachment-1
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Attachment-1 MPARAM

Calculation of Plasma Parameters

. Density and Temperature Distributions, Nj(r), Tk(r) (j=1VISPN, k=1VISPT)

LN(j)

N, () = {DNP(§)-DNB(j) H1i- (5" I +DNB ()
T (2) = (P (0~ (0 Ha- () FT P amm )

Fusion Power, PT
AP
PT ND(r)NT(r) ov> rdr

<gv> : Fusion Reaction Rate

=22 3 el
<gv> = 10 exp{ I an(InTi)"}
n=0

=-1,0074, a,=0.038245

aO=-9.75, a1=6.3997, a 3

2

. Average Density and Average Temperature, AVDN(j), AVIM(k)

AP
AVDN(j) = —= N,{r)rdr
AP 0

2
APZAVDN(R) 0

AP

AVTM (k) N (r)Tk(r)rdr

k

. Confinement Time, TAUE

If input data of TAUE is zero, TAUE is -calculated as

TAUE = ALC SQA - AVDN(e)'AP2

. Plasma Self-inductance, LP

If input data of LP is zero, LP is calculated as

1P = UORP{In(§%§)+%SLI—2}
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Attachment-1 ° MPARAM

Toroidal and Poloidal Beta, BETAT, BETAP

If input data of BETAT, BETAP are zero, BETAT, BETAP are
calculated as

BETAT = ZUOe{AVTM(elec L) +AVDN(elec }+AVIM{ion} 'EZAVDN (i) }/BT2
BETAP = BETAT- (ASP-SQA) 2 =
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SUBROUTINE NAME INDEX
ROUTINE EXPLANATION
: INP2
PURPOSE :
Data input
ARGUMENT SEQUENCE =
SUBROUTINE INP2
VARIABLE T
NAME | LINKAGE |5 | ITEM | UNIT CONTENT
{ARRAY) E
ICASE /OPT /]! . .
s . ; Control parameter for perturbation design
IPLOT JFLAGY /|1 -
: Parameter for calculation of plot routine
RTF ') /CTFL / ; Radial coordinate of TF coil point (i,j)
{20.10 .
COMMON NAMES : /CTFL / /FLAGY /7 /QPT /

EXTERNAL NAMES : ZERD

PARENT NAMES . 5M. 001

FUNCTION.CONSTRAINT.COMMENT ¢

Name lists: NKP, N FW, NVV, NBL, NSH, NPF, NTF, NBS, NCC and NBJ are
treated in this subroutine,

AUTHOR

DATE REVISION PAGE
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FORM ND R27

INDEX

- SUBRDUTINE NAME
ROUTIN ANATION
E EXPL I INP3
PURPCSE
Data input
ARGUMENT SECUENCE
SUBROUTINE INP3
PARENT NAMES : $M.00I1
FUNCTION,CONSTRAINT,COMMENT ¢
Namelists: NPSPT, NPSPP, NADHE, NPUMS, NREFS, NBLDS, are treated
in this subroutine.
AUTHOR DATE REVISION PAGE
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FORM NO R2T

SUBROUTINE NAME INDEX

ROUTINE EXPLANATION
INFP4
FURPOSE
Data input
ARGUMENT SEQUENCE
SUBROUTINE INP4
YARTABLE
NAME LINKAGE ITEM | UNIT CONTENT
(ARRAY)

IPLOT /FLAG! /

rr=|MO<—

Parameter for calculation of plot routine

COMMON NAMES t JFLAGL  /

PARENT NAMES : $M.D01

FUNCTION, CONSTRAINT ., COMMENT ¢

Namelists, NBDYI, NTSPIC, NTRIIO, NTCLIQ, NBLDIO, NPUMIO, NVENIO, NWCLIO,
NGENIQ, NREMIQO, NCNTIO, NREFIO, NADHIO, NPSPIO, PLPARM, PLTFL, are treated
in this subroutine.

AUTHCR DATE REVISICN PAGE
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FORM NO R27
: ‘ ENTRY NAME INDEX
ROUTINE EXPLANATION INP2I
{INP2 - 1}

PURPOSE

Data inp

ut

ARGUMENT STQUENCE

ENTRY INP21
VARIABLE T
NAME | LINKAGE |§| ITEM | UNIT CONTENT
(ARRAY} E
£ /0PT b
iSASE . 0 ’ . Control parameter for perturbation design
[PLGT /FLAGL /|1
: Parameter for claculation of plot routine
RTF /CTFI /IR Radial coordinate of TF coil point (i,j)
€20, 10 | 4
COMMON NAMES /CTFI / /FLABY 7 /JOPT /
EXTERNAL NAMES ZERO
PARENT NAMES 5M. 061

FUNCTION.CONSTRAINT.COMMENT:

MNecessary data are selected from namelists (NDP, NFW, NVV, NBL, NSH,
NPF, NTF, NCC, PLPARM, PLTFL) by cortrol parameters (ICASE, IPLOT)

REVISION PAGE

AUTHOR DATE
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ROUTINE EXPLANATION

SUBROUTINE NAME {NDEX

DIVTOR
PURFPOSE
Calculation for the design of divertor
ARGUMENT SEQUENCE
SUBROUTINE DIVTOR
YARIABLE T
NAME | LINKAGE |11 ITEM | UNIT CONTENT
(ARRAY) E
A /0PT [ . .
LE SE , ! : Control parameter for perturbation design
[ES /0PT PN .
: Parameter for the number of divertor plates
GEN /MATTAB /IR
(2 ) M Density of materials
ROP /CoP1 7% m Radial coordinate of i-th divertor
ne 3 VRITE | 4
ZDP /COP1 /iR . . £ 3 .
(e , VRITE | 4 m Vertical coordinate of i-th divertor
SDP /COPI /IR 9
e ) GRITE | £ m Cross section of i-th diverter
MNDP /CDPL / i Material number of i-th diverter
{(io )
DENDP /CDPI /iR ] ] ,
. Density of i~-th divertor
1o ) WRITE | 4
OLTRP /CHMNO /R . ] ]
: m Variation of plasma major radius
OLTAP /CHND /IR Variation of plasma minor radius
4 S m (hofizontal)
DLTBP /CMND /R . . ] j ‘
: M Variation of plasma minor radius (vertical)
TWOP /COPO /IR
VRITE | @ Total weight of divertor
RDPC /CDPD /R o Radial coordinate of i-th divertor for refer-
: 4

48] H

ence design

FUNCTION.CONSTRAINT ., COMMENT s

AUTHGR

DATE REVISION PAGE

— 122 —




JAERI - M 87021

FORM NO_R2T

ROUTINE EXPLANATICN

SUBROUTINE NAME INDEX

DIVTOR
VARIABLE ; .
NAME LINKAGE jo] ITEM | UNIT CONTENT
(ARRAY) E
ZDPD /CDPD /R Vertical coordinate of i-th divertor for
to 3 4 reference design
PAI /CONST /7 |R ]
. Pa1
4
RP /MNP /R ) ]
p m Plasma major radius
AP /MNP / E m Plasma minor radius (horizental)
4
M .
BP /NP1 / E m Plasma minor raidus (vertical)
MNAME1 /MNAME  / 1 .
7o - , WRITE | % Material name
MNAME2  |/nnaME /11 Material name
7o ) WRITE | 4
|MNAMES /HNAME -/ |I' Material name
[td] ] WRITE ; 4
IGECH /ELAGT /011 Parameter for print out of main body calcula-
4 tion
WOP /MOIVIR 7| R Weight cf i-th divertor
6o b] WRITE | 4
VDP Ff Volume of i-th divertor
o ) WRITE | 4
I .
I . Subscript
: WRITE | 4
TvDP R Total volume of divertor
WRITE | 4
COMMON NAMES /CDP] / /CDPQ 7/ /CHND / JCONST 7 /FLAGL  / /MATTAB / /MDIVIR /
FMNAME 7 /MNPI / JOPT /
PARENT NAMES M. 001
FUNCTION.CONSTRAINT.COMMENT:
AUTHOR DATE REVISION PAGE
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Subroutine Algorithm DIVIOR

1) RDP(i), ZDP(i) Calculation

ves '
@ RDR (1) =RDP (ID)+DLTRP

no

no (RDP (ID)~RP+DLTPR}+RP

data 1
new data input ZDP(ID)=(1. 0+2£E§£b*ZDP(ID)

2) ¥(i), Ww(i) Caleculation

ROP (1) 1,IDSDP

ZDP(i)

Calculation|i

V(i)=2m*RDP (i)*SDP(i)

W(1i)=DENDP{i)*V(i)

4 3) TVDP, TWDP Calculatiocn
[,IDSDP

V(i) .
W(i)} Calculation

TVDP=2 IVDP(i)
TWDP=2 IWDP(i)

TVDP

TWDP} Caleulation

!

output

Note; Rule for divertor plate position alteratiom with the change of AP, and BP
ig different from general rule, as follows.

AP
RDP-PR RDP~PR = 5 ¥ {RDPo~FR)

Same for Z-coordinate

RDP-PR
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ROUTINE EXPLANATION

SUBROUTINE NAME
FSTWAL

INDEX

PURPOSE

Calculation for the design of first wall

SEQUENCE

ARGUMENT
SUBROUTINE FSTWAL
VARIABLE ;
NAME LINKAGE |p [TEM | UNIT CONTENT
{ARRAY) E
THFW /CFul /IR m Thickness of first wall
WRITE | 4
FFTW ZCFWI /1R . . .
FT » Surface area ratio of first wall to plasma
WRITE | 4 _
NEFW /CFUL 71 . ]
WRITE i The number of composing materials of first wall
MNFW JCEWE /)1 Material number of i-~th component of £irst
1o ) 4 wall
FEFW /CF WL /R Volumetric fraction of i-th component of first
no ) WRITE [ 4 wall
DENFW /CFWI /R
o ) WRITE | 4 Density of i-th material of first wall
TWFW /CFHO ¥ Total weight of first wall
WRITE | 4
WEFW /CFW0 /R . . s 11
o , wRITE | 4 Weight of i-th component of first wa
SP /CNND / 5 m2 Plasma surface area
4
PAI FCONST  /|R .
. Payr
4
DEN /MATTAB /|R . .
. Density of materials
l-T4 ¥ ) 4
RP /MNP /| R .
" m Plasma major radius
AP /MNP /(R m Plasma minor radius (horizontal)
4

FUNCTION.CONSTRAINT ,COMMENT :

AUTHOR

DATE REVISION PAGE
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FORM NO R2T

] SUBROUTINE NAME INDEX
" ROQUTIN XPLANA N
QUTINE EXPL T10 FSTWAL
VARIABLE
NAME LINKAGE ITEM | UNIT CONTENT
(ARRAY)
BP /MNP /
o Plasma minor radius (vertical)

[CASE /0P /

(3 1

Centrol parameter for perturbation design

, /HNA
MNAME] ME / Material name

| 7o ) WRITE
MNAMEZ JHNARME /7
o b WRITE Material name
MNAMES JMNAME  / -
@o ) WRITE Material name

[CECM /FLAGL 7 Parameter for ptint out of main body calcu-

o~ |anvm|revpias—ios— | he ] he | ps | pnem]MOU<~

lation

SFW m2 Surface area of first wall

WRITE
TVEW m2 Total volume of first wall

WRITE
L Subscript

WRITE
COMMON NAMES t  /CFWI / /CFWD / /CHMKD / /JCONST /7 /FLAGI / /MATTAR / /PNAME

' ZHNPY / /OFT /
PARENT NAMES : sM.Q001
FUNCTION,CONSTRAINT., COMMENT ¢
AUTHOR DATE REVISION PAGE
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Subroutine Algorithm FSTWAL

TVEW = SFWXTHFW

WEFW(i) = TVFW*FEFW* (i)*DENFW(i)

NEFW
TWFW(i) = I WEFW(i)
i=1
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3 ROUTINE EXPLANATION

SUBROUTINE NAME INDEX

YACYSL.

PURPOSE

Calculation for the design of vacuum vessel

ARGUMENT SEQUENCE
SUBROUTINE VACVSL
VARIABLE T
NAME | LINKAGE |Y| ITEM CONTENT
(ARRAY) £
1CASE el / i Control option for perturbation design
3 )
PAI /CONST /R .
. Pai
4
OEN /MATTAB 7/ |R . .
2 ' 3 Density of materials
THVY /CVV] /R ]
120 . WRITE | % Thickness of vacuum vessel
MNVY /CVV] 7|1 Material number of i-th component of vacuum
to ) 4 vessel
FEVY /CVVI /R Volumetric fraction of i-th component of
e ) WRITE | 2 vacuum vessel
NEYY /CYVI ap The number of composing materials of vacuum
4 vessel
RYV /CVY] /iR Radial coordinate of vacuum vessel point (i,])
128.2 Y WRITE | 4
vy /CYVI /R Vertical coordinate of vacuum vessel point
20,2 ) WRITE | 4 (i,1)
cvy /CNVI /R Radius of arc between points (i,j) and (i+l,j)
(28,2 ) WRITE | 4 of vacuum vessel
NPVY /CVV] /11 The riumber of points for i-th boundary of
2 ’ 4 vacuum vessel
/ey .
DENYY vl 7|7 Ton/m3 Density of i-th component of vacuum vessel
ta H WRITE | 4
cvva /CYVO /R Radius of arc between point (i,j) and (i+l,j)
(@20.2 ) 14 o of vacuum vessel (Ref. design)
FUNCTION.CONSTRAINT.COMMENT :
AUTHOR DATE REVISION PAGE
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ROUTINE EXPLANATION

SUBROUTINE NAME INDEX

VACVSL
VARTABLE $
NAME LINKAGE |o| ITEM | UNIT CONTENT
(ARRAY) E
WEVY /CVYD /|R . . .
o , VRITE | & ton | Weight of i-th component in vacuum vessel
VIvv /CVYD /R n3 Volume of interior of vacuum vessel
WRITE| 4
RYVD ZCVV0 /|R o Radial coordinate of vacuum vessel point (i,j)
20,2 ) 4 for reference design
ZVvo /CVVO /IR o Vertical coordinate of vacuum vessel point
120.2 ) Fl (i,j) for reference design
TWVY /CYVO /4R -
WRITE | ¢ ton | Total weight of vacuum vessel
CVA /CVYO0 /| R m Radial coordinate of the center of arc between
(20,2 ) 4 (i,j) and (i+l,3)
cva /C¥v0 /1R o Vertical coordinate of the center of arc be-
120,2 ) 4 tween {i,j) and (i+1,])
CVR /Cvva /(R Radius of arc between points (i,j) and (i+1,j)
wm
20,2 ) 4
CVAQD /CYV0 /R o Radial coordinate of the center of arc between
20,2 ) 4 points (i,j) and (i+1,j) (Ref. design)
CVED /C¥v0 /|8 Vertical coordinate of the center of arc be-
20,2 ) 4 m tween points (i,j) and (i+l,j){(Ref. design)
CVRO /CVYD /R Radius of arc between points (i,j) and (i+l,j)
. o P i j
120,2 ) 4 (Ref. design)
Yv
yvv 7evve K m3 Total volume of vacuum vessel
WRITE| 4
EFPVY ACYYO /|R
t1o } 4 -
pDvv /CYYO /iR o The difference in height of vacuum vessel be-
4 tween calculated and reference design
DLTAP /CMNO /IR o Variation of plasma minor radius (horizontal)
4
DLTBP | /CMNO 7R . .
' 3 m Variation of plasma minor radius (vertical)

FUNCTION,CONSTRAINT.COMMENT :

AUTHOR

DATE REVISION FAGE
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ROUTINE EXPLANATION

SUBROUTINE NAME INDEX

VACVYSL
VARTABLE | $
NAME LINKAGE P ITEM | UNIT CONTENT
(ARRAY) £
RP /MNP /iR
A m Plasma major radius
RFO /MNP /iR
W m Plasma major radius for reference design
MNAME] JHNAME /1L Material name
e ) WRITE | 4
MNAMEZ2 JMNAME /|1 .
e ; VRITE | & Material name
MNAME 3 /MNAME /| 1
7o ) WRITE | % Material name
1E0M /FLAGT ! i Option for geometrical data print out
1 I .
» Subscript
WRITE | 4
v ! Subscript
WRITE | 4
SVY R m2 Inner surface area of vacuum vessel
WRITE | 4
COMMON NAMES JCHND 7/ /CONST /EVYI / /CvVD /7 /FLAGL  / /MATTAB / /HNAME 7/
/MNP / /OPT
EXTERNAL NAMES : ABS CALCY CENTCR MAX SURF VOLXX
PARENT NAMES sM. 001
FUNCTION.CONSTRAINT.COMMENT :
AUTHOR DATE REVISION PAGE
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Subroutine Algorithm

VACSL

noe

yes

no

new data
input

design
alteration

design
-characteristics
calculation

gutput

attachment-1

attachment-2

attachment-3
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Attachment-1

VACSL

nag

yes

THVV(i) new data input

¥

(RVV(i,2),2vVv(i,2),
CVv(i,2) calculation

(RVV(i,1), 2Zvv(i,l),
Cvv{i,1), THVV(i) new
data input

(RVV(i,z),AVV(i,2),
CVv(i,2), new data input
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Attachment-2 VACSL

RVV(L,1) = RVVG(1l,1)+DLTRP-DLTAP
RVV (NPVV,1) = RVVO(NPVV,1)+DLTRP+DLTAP

RVV(i, 1) = RVV(NPVY,1)-RVV(1,1) {RVVO(i,1)-RVVO(1,1)}

RVVO (NPVV,1}-RVVO (1,1)

+ RVV{1l,1)

RVV(1,2) RVV(L,L)-THVV(1,1)

PVV(NPVV,2)=RVV{NPVV,1) +THVV (NPVV-1,1)

- RVV{NPVV,2}-RVV(1l,2)

PVV(i,2) - = [RVVO(i,2)-RVVO(1,2) }+RVV(L,2)
RVVO (NPVV,2)-RVVO(1,2)
T — —
ZVV(i,1) = RVV£§va,1) RVV(Efl) ZYVO (i, 1)+ ELL“
RVVO (NPVV,1)-RVVC(1,1) ELLO
ZWV(L,2) = RVVENPVV,Z)—RVV(ifZ) *ZUV0 (i,2) * ELp_
RVVO (NPVV,2)~RVVQ(1,2) ELLO
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Attachment-3 VACSL

<oA=

ves

RVV(i,1),2vV(i,1)
CVV(i,1),THV(i) input

RVV(I,2),2VV(i,2)
Cvv{i,2) calculation

l

RVVO (i,3)=RVV(i,]J)

Zvv0 (i,3)=2vv({i, i) THVV(1), THVV(NPVV-1) are
CVVO(i,3)=CVV(i,i) thickness alomg the R-axis
Z
5 '
RVV (NPVV, 2) 2 (r,23)
vvv={2n/r- (Z9-Z1)-dr}*2,0
RVV{1,2)
RVV(NPVV,1) [
vIvv={2n/r-Z;dr }*2.0 (r,21) R
RVV(1,1) f >
: L
RVV(1,2) RVV(NPVV,2)
SVV = area of inner surface

w1 RVV(NPVV,1)

WEVV(j)=2.0%VVV*FEVV(j)*0.01*DENVV(])  j=1,NEVV

NEVV
TWVV= L WEVV(j)

i=1

J

Note: Vacuum vessel is assumed ds mono-layer, _
Quter boundary of the vacuum vessel is determined from the inner boundary

and thickness.
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ROUTINE EXPLANATION

SUBROUTINE NAME INDEX

BLNKET
PURPJSE
Calculation for the design of blanket
ARGUMENT SECUENCE =
SUBROUTINE BLNKET
VARIABLE $
NAME LINKAGE |pt ITEM | UNIT CONTENT
(ARRAY) E
[EASE /0Pt / i Control option for perturbation design
i1 H
[DSVY /0PT £l . L.
" Option for the position of vacuum vessel
PAI /CONST / 5 Pai
4
DEN /MATTAB /| R . .
€ . Tcn/m3 Density of materials
162 ) 4
RVY /CVY] /iR Radial coordinate of vacuum vessel peoint
120.2 ) 4 o (1,3)
NPYV /CVVI] ap . )
2 ) : Number of point for i-th boundary
NZBL /CSLI ‘it Number of zone of blanket
WRITE ] 4
/ VA R! . .
ﬁfBL , csLl : Number of point for i-th boundary
RBL /CBL1I / E B . b1 . (i.3)
(20.10 , wRITE | % m Radial coordinate of anket point (i,3
Z8L /CBLI 7|8 m Vertical coordinate of blanket peint (1,3)
120,10 N WRITE| 4
CBL /CBLI /1R o Radius of arc between points (i,]) and (i+1,])
22. 10 } WRITE | 4
NEBL /CBLI /|1 Number of composing materials of i-th zone of
ne y WRITE | 4 blanket
FEBL /CBL1 /R Volumetric fraction of j-th material for i-th
t1e. 10 ) WRITE | 4 z zone

FUNCTION., CONSTRAINT, COMMENT:

AUTHOR

DATE REVISION PAGE
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ROUTINE EXPLANATION

SUBROUTINE NAME INDEX

BLNKET
VARIABLE T
NAME | LINKAGE |L| ITEM { UNIT CONTENT
(ARRAY) £
MN /C8 SN . . . .
Ju?: , o ' Material number of j-th material for i~th zong
DENBL /CBLI /|R 3 . ] . ]
(010 , WRITE| & Ton/m EigiQZz of j-th material of ;-th zone of
RP /MNP /1R ] ]
: m Plasma major radius
RPO /HNET 7R m Plasma major radius (Ref. design)
4
AP /MNP ! 2 m Plasma minor radius C(horizontal)
AFPOD /MNP /| R . . \ .
' m Plasma minor radius (horizontal) (Ref. design)
Bp /MNP /R . ] .
: m Plasma minor radius {(vertical)
BPO /MNP /|7 m Plasma minor radius (vertical) (Ref. design)
4
CYv . .
vIvy 7evva ! g n> Volume of interior of vacuum vessel
RyvQ /C¥NO /IR Radial coordinate of vacuum vessel point (i,])
- m . . .
t20.2 3 4 for (Ref. design)
VVY /Cyva F1R 3 ]
4 o Volume of vacuum vessel
ovy /CYVD /R o Difference in height of vacuum vessel between
: reference and created design
CBLO /CBLO /R 2 Radius of arc between points (i,j) and (i+1,])
120,50 ) 4 (Ref. design)
WEBL /CBLD /IR . ] . .
(e, 1o . WRITE | 4 Ton Agf§§E§t°f j-th material of i-th zome of
RBLO /CBLO /1R Radial coordinate of blanket point (i,j)
120.10 ) 4 u (Ref. design)
ZBLO /CBLO SR o Vertical coordinate of blanket point (i,3)
(2c. 10 ) 4 {(Ref. design)

FUNCTION,CONSTRAINT.,COMMENT:

AUTHOR

DATE REVISION PAGE
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ROUTINE EXPLANATION

SUBROUTINE NAME ENDEX

BLNKET
VAR[ABLE !
NAME LINKAGE [p| ITEM | UNIT CONTENT

(ARRAY) E '
TWBL /CBLD 7 |R )

write | 4 Ton Total weight of blanket
CBA /CBLC /IR - Radial coordinate of the ccenter of arc be-
(20,10 ) 4 tween points (i,j) and {(i+1,j)}
C&B /CBLO /R Vertical coordinate of the center of arc be-
(20,10 ) 4 m tween points (i,j) and (i+1,])
CBR /CBLO /IR Radius of arc between points (i,j) and
t20.10 ) 4 o (i+1,3)
CBAD /CELC /| R Radial coordirate of the center of arc be-
12010 ) N o tween points (i,j) and (i+l,3j) (Ref. design)
c380 /CBLD /R o Vertical coordinate of the center of arc be-—
t20.10 ) 4 tween points (i,j) and (i+1,j) (Ref. design)
CBRO /CBLD 7R Radius of arc between points (i,j) and (i+1,i)l
(20. 10 ) 4 = {(Ref. design)
EPBL /CBLO /1R '
no y 4 -
OBL /CBLD /iR . The difference in height of blanket between

4 reference and created design
MNAME /MNAME /) .
o ) VRITE | 4 Materiazl name
MNAME2 /MNAME /|1 Material name
7o ) WRITE | 4
MNAMES /MNARE /] Material name
tro H WRITE | 4
[GEOM /FLAGT /)1 . . .
: Option for geometrical data print out

VBL R .
o ) uRITE | 2 Volume of i-th zone of blanket
WBL R Weight of i-th zone of blanket
[§1 3 WRITE | 4
. : Subscript

WRITE | 4
FUNCTION.CONSTRAINT, COMMENT :

AUTHOR DATE REVISICN PAGE
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ROUTINE EXPLANATION

SUBROUTINE NAME

INDEX

BLNKET
VARIABLE T
NAME { LINKAGE |f| ITEM [ UNIT CONTENT

(ARRAY) E
1 1 .

WRITE ; Subscript
VLI R 2

WRITE | % m Velume of inner region of blanket
TVBL R a?  |Total volume of blanket

WRITE | 4
COMMGON NAMES t /CALT / /CBLO / JCONST 7 /CVVI 7/ JCVYQ 7 /FLAGY  / /MATTAR

JMNAME  / /PNPI 7/ /0PT /
EXTERNAL NAMES CENTCR MAX VOL XX
PARENT NAMES t $M, 001
FUNCTION.CONSTRAINT.COMMENT:
AUTHOR DATE REVISION PAGE
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Subroutine Algorithm

BLNEET

ves

no

ves

new data input

(

blanker design
alteration

blanket
characteristics
calculation

cutput

Attachment-1

Attachment-2
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Attachment-1 BLNKET

no !:%HEEH
yes

DELRL=AP-APO

DELR2=DELR1

DELRL=RVVD (1,2)-RVV(1,2)

DELR2=RVV(NPVV,2)~RVVO(NPVV,2)

RBL(1,j)=RBLO(1,j)-DELR1

_ i=1
RBL (NPBL(j),i)=RBLO(NPBL(j),j)+DELR2 NZBL+1
. Sy oty . _ ~
RBL(i,j) = RBLEPPBL(J)’J) RBL(ffJ) *(RBLO (i,j)~RBLC(1,3)
RBLC(NPBLLJ), j)-RBLO(1,])
. i=2
+ RBL(1,3)  NPBL (j)-1
j=1
NZBL+1
ZBL(1,3) = RBLiNPBL(J),l)-RBL(ifJ) *ELL_.*ZBLa(i’j)
RBLO(NPBL(j),3j)-RBLO(l,j) ELLO
RBIM(i,3) = S(RBL(i,)+RBL(i+1,)) )
: i=1
ZBIM(i,j) = %{ZBL(i,j)+ZBL(i+1,j)) {, NPBL (j)~1,
j=1,
. . NZBL+1
RBLM(i,j) = RBPg(NPBL(J)’l)_RBLE(l’J) * (RBLMO (1, j)-RBLD) (1,1))
RBLO (NPBL{j),3)-RBLO(1,3)
+RBL(1,73)
ZBIM(L, ) = RBLEKNPBL(J),l)—RBLE(l,J) +ELL_ *ZBIMO (i,3)
RBLO (NPBL(3),3j)-RBLO(1l,3j) ELLO

CBL(i,j) should be obtained as a radius of circle passing following 3 points:
(RBL(i,3), ZBL(i,3j)), (RBLM(i,j), ZBLM(i,3)), and
(RBL(i+1,j), ZBL(i+1,j)) J
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Attachment-2 BLNKET

<TemsE) >

yes

RBLO (i,j)=RBL(i,})
' i=1,NPBL(j)

RBLO{i,3)=2BL(i,j) d j=1 NZBL+1

€BLO(i,j)=CBL(i,])

L

RBLMO (1,1) =5 (RBL(4,§)+RBL(i+1, 1)) | B

j=1,NZBL+1

ZBLMﬁ(i,j)=%(ZBL(i,j)+ZBL(i+1,j))

RBL (NPBL (j+1), j+1
VBL(j) = (2m* fr'(2j+i—zj)-dr )*2.0 j=1,NZBL

RBL(1,j+1)

NZBL
TVBL = I VBL(j)
j=1

WEBL(j,k) = VBL{j)*FEBL(j,k)*0.01*DENBL(j,K)

NEBL(3)
WBL(3) = L WEBL (3 ,k) {(j=1,NZBL)
k=1

NZBL
TWBL = I WBL(3})
j=1

no
yves '

REL(NPBL(1),1)
VIVV=2.0*{2W*J-rZidr

RBL(1,1)

h I

(VIVV=VIVV) (Result of subroutine VACSL)~
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ROUTINE EXPLANATION

SUBROQUTINE NAME [NDEX

SHIELD
PURPOSE :
Calculation for the design of shield
ARGUMENT SEQUENCE
SUBROUTINE SHIELD
VARIABLE T
NAME | LINKAGE |£| ITEM | UNIT CONTENT
(ARRAY} E
ICASE /QPT D . . .
gy ) : Option for perturbation design
IDSVV /OPT /|1 -
3 Option for the position of vacuum vessel
10sBL /QPT /11 Option for the presence of blanket
4
PAT /CONST /(R ,
. Pai
4
DEN /MATIAB /IR Ton/m3 | Density of materials
62 ) 4
RP /MNP /R . .
: i Plasma major radius
RPO /MNP /R . .
: m Plasma major radius (Ref. design)
AP /MNP /R
2 m Plasma minor radius (horizontal)
APD /PNP /1R m Plasma minor radius (horizontal) (Ref. design)
4
BP /MNP /1R ) \ .
: m Plasma minor radius (vertical)
2P0 /HRP /R . .
2 m Plasma minor radius (vertical) (Ref. design)
RVV AR /| B Radial coordinate of vacuum vessel point
9.2 ] : 4 (i,i) _
NPVYV /GVY] an The number of points of i-th boundary of
@ ) 4| . vacuum vessel

FUNCTION.CONSTRAINT,COMMENT =

AUTHOR

DATE REVISIGON PAGE
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ROUTINE EXPLANATION

SUBROUTINE NAME INDEX

SHIELD
VARIABLE I
NAME LINKAGE |p| [TEM | UNIT CONTENT
(ARRAY) £
NZ3JL /CBLI /1
3 Number of zones of blanket
NPBL /CBLI /1
(10 , 3 Number of point of i-th boundary of blanket
: /CBL /|R . : . .
i?%u , [ : Radial coordinate of blanket point (i,j)
vivy /8¥v0 /IR o3 [Volume of the interior of vacuum vssel
4
RvVD /C¥va /IR Radial coordinate of vacuum vessel point (i,j)
120.2 ) 4 o {Ref. design)
VvV /CYVE /R
7 m3 Total volume of vacuum vessel (m3)
vy /CVvO /R o Difference in height of vacuum vessel between
4 calculated and reference design
RBLO. /C3L0 /R Radial coordinate of blanket point (i,j) for
o .
f20.10 ) 4 reference design
Dl /CELO /|R The difference 1n heilght of blanket between
3 m created and reference design
RSH /CSHI /R ] ) ] i
(23,12 ) wRITE | 3 m Radial coordinate of shield point (i;3)
ZSH /CSHI /R m Vertical coordinate of shield point (i,3)
t20,¢0 ) WRITE | 4
CSH /CSHI /R m Radius of arc between points {(i,j) and (i+1,3)
1280.10 Ty WRITE | 4
NZSH /CSHI AN .
: Number of zones of shield
NP SH /CSHI an! :
. . 3 Number of peints of i-th boundary of shield
NESH /CSHI 7|1 Number of composing materials of i-th zone
teo ) WRITE | 4 of shield -
MNSH /CSHI ! Material number of j-th component of i-th zone
t10.18 ) 4 of shield

FUNCTION,CONSTRAINT,COMMENT:

AUTHCOR

DATE REVISION PAGE
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SUBROUTINE NAME INDEX

ROUTINE EXPLANATION
SHIELD
VAR[ABLE 7
NAME LINKAGE |p| ITEM [ UNIT CONTENT
(ARRAY) E
FESH /CSHI /IR 7 Volumetric fraction of j-th component of i-th
t16.10 ] WRITE | 4 zone of shield
DENSH /CSH] /R 3 . . . . L
to.10 , VRITE | 4 Ton/m”|Density of j~th material of i-th zone of shield
CSHO /CSHO /1R Radius of zrc between points (i,j) and (i+1,3)
(20,19 ) 4 m _
WESH /CSHD /IR ] ) . . .
e , WRITE | % Ton |Weight of j-th material of i-th zone of shield
R3HAQ /CSHO /iR Radial coordinate of shield point (i,])
(20.10 ) 3 m (Ref. design)
ZSHO /CSHO 7R o Vertical coordinate of shield point (i,j)
120,10 ) 4 (Ref. design)
TWSH /CSHD /| &
VRITE | 4 Ton |[Total weight of shield

CSA /CSHO /R Radial coordinate of the center of interpolat—

. ul . X .. . .
(20.10 ) 4 ing arc between points (i,j) and (i+l,3)
€SB /CSHO /IR Vertical coordinzte of the center of arc bet-—
t20. 10 ] 4 B ween points (i,j) and (i+1,j)
CSR /C5H0 /R Radius of interpolating arc from points (i,j)
120.10 ] 4 o and (i+1,]})
CSAD /CSHY /R Radial coordinate of the center of arc between
(20.10 ) 4 @ points (i,3j) and (i+1,j) (Ref. design)
CSBO /C8HO /R Vertical cocrdinate of the center of arc be-
120,10 ] 4 o tween points (i,j) and (i+l,j) (Ref. design)
CSRO /CSHO /R Radius of arc between points (i,j) and (i+1,j)
(26.10 ) 4 o {Ref. design)
EPSH /CSHO / 13
e ) 4 -
DSH /CSHO /(R o Difference in height of shield between created

4 and reference design
MNAME IHMNAME /1 (a1
va ) wR1TE | 2 Material name
FUNCTION, CONSTRAINT,COMMENT ¢

AUTHOR DATE REVISION PAGE
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ROUTINE EXPLANATIDN

SUBROUTINE NAME

INDEX

SHIELD
VARIABLE ;
NAME LINKAGE pl ITEM | UNIT CONTENT
(ARRAY) E
MNAME 2 /MNAME /1 .
. Material name
[t4-) ) WRITE | 4
MNAME3 IMNAME  /FT ]
7o ) WRITE | 4 Material name
IGEOM /FLAGI 1
: Option for geometrical data print out

VSH 5 m3 Volume of i-th zone of shield
e ) WRITE ) 4
WSH R . . .
"o , wrire | s Ton |Weight of i-th zone of shield
J I Subscript

WRITE | 4
I ! Subseript

WRITE! 4

IR . .

VLI . m3 |Volume of interior of shield

WRITE | 4
TVSH R 3 .

wiTE | m Total vohixme of shield
COMMON NAMES /CBLI / /CBLO / /CONST 7/ /CSHI / /CSHO 7 /CVVI 7/ /CYVO

JFLAGY  / /MATTAB /7 /MNAME /7 /MNPI /7 70PT /
EXTERNAL NAMES CENTCR MAX YOLXX
PARENT NAMES SM. 00}
FUNCTION, CONSTRAINT . COMMENT s
AUTHOR DATE REVISION PAGE
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Subroutine Algorithm

SHIELD

no

no

new data input

shield design
alteration

shield
characterisitcs

output

Attachment=-1

Attachment-2
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Attachment-1 SHIELD

IDSBL=0

DELR3=AP-APO

DELR4=DELR3

I
DELR3=RVVO(1,2)-RVV(l,2)
DELR&4=RVV{(NPVV,2}-RVVO (NPVV,2)

|

P
N

L
DELR3=RBLO (1,NZBL+1)-RBL (1 ,NZBL+1)

DELR4=RBL (NPBL (NZBL+1) ,NZBL+1)~RBLO (NPBL{NZBL+1) ,NZBL+1)

B

RSH(1,j)=RSHO(1,;)-DELR3
RSE(NPSH(j)},j)}=RSHO{NPSH(j),j)+DELR4

Y

*(RSHO(i, j)-RSHO(1,3)) i=2,

yRSH(NPSH(j) , §)-RSH(1, )

RSH({, j — —
RSHO(NPSH(j),j)-RSHO(1,3) NPSH-1,
> a
i=1,
+RSH (1,7) NZSH+1
ZSH(i’j)_ngENPSH(J),J)~RSH(1,J) *ELF_ *ZBLO (L, )
RSHO(NPSH{j),j)-RSHO(1,j) ELLD <
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Attachment—~1 SHIELD

CSH(1,j)
RSHM (3, §)=5{RSH({,1)+RSH(i+1,1)}
ZSHM(i,jj=%{ZSH(i,j)+ZSH(i+1.j)}

_RSHM{(NPSH(3),1)-RSHM(1,j)
RSHO (NPSH(3),j)_RSHO(1,})

RSHM(i,1)

*{RSHMO (1, j)-RSHO(1,j)} | i=1,NPSH(j)
j=1,NZSH+1.
+RSH(1,j)

_RSHM(NPSH(j),1)-RSEM(1,j) .ELL
RSHO (NPSH(j}, j)-RSKO(1,j) ELLO

ZSHM (i, 3) *ZSHMO (1, 3)

-
(SH(i,j) should be obtained as a radius of circle passing following
3 points:

(RSH(i,3),ZSH(i,3)), (RSHM(I,j), ZSHM(i,j)) and
(RSE(i+1,3), ZSH(i+1,i})
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Attachment-2 SHIELD

no ! _
yes

RSHO(i,j)}=RSH(i,])
i=1,NPSH({)

ZSHO(1,3)=Z8H{i,]j) > i=1,NZSH+1
CSHO(i,j)=CSH(i,j)
= . .1, .. cy
RSHMO (1, ) == *(RSH({, })+RSH(i+1,})) -L i=1,NPSH(j)-1
zsamo(i,j)=% *(ZSH(i,j)+ZSH(i+L,§)) 3=1,NzsH+
RSH(NPSH(j+1),J+1)
VSH(3)=2.0%{27 r'(Zj+1—Zj)-dr } j=1,NZSH
RSH(L,j+1)
NZSH
TVSH= I  VSH(j)
j=1
WEBL (j ,k)=VSH(j)*FESH(j k) *0,01*DENSE(j ,k) gk=1,NaSH
i=1,NZsH
NESH(3)
WSH(j)= I WEBL(j,k) j=1,NZSH
k=1
NZSH
TWSH= I  WSH(J)
j=L
IDSVV=3 no
RSH(NPSH(1),1)
VIVV=2.0%{2n* r.Zdr VIVV=VIVV (Result of VACSL
RSH(1,1) or BLNKET)

I |
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Attachment-2

SHIELD

ATPF1(i) =

ATPF2(1)

RRPF(i) , IP
RRPFO({) 110

* ATPF10 (i)

VS * ATPF20(i)
VS0

ATPF (i) = ATPFL(i)+ATPF2(i)

PEQUI(i) = ATPF1(i)/ATPF(i)

SCPF(i) = ATPF{i)/CDENC (i}

TRCPF (i) =~/§éPF(i) * BRBYZ (1)

TZCPF(i) = SCPF(i)/TRCPF (i)

DRPF (i)

DZPF (i)

n

TRCPF{i) + 2.0% (TIPF(i)}+TVPF(i})

TZCPF (i) + 2.0% {TIPF(i)+TVPF(i))
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ROUTINE EXPLANATION

T SUBROUTINE NAME

INDEX

PFCOIL

PURPOSE
Calculation for the design of poloidal field coil (PF coil)
ARGUMENT SEQUENCE :
SUBROUTINE PFCOIL
YARIABLE I
NAME | LINKAGE |L| ITEM | UNIT CONTENT
{ARRAY) ‘ iE
AS /0PT /il . . .
is E , : Contrel option for perturbation design
[DSVV /OPT /11 Option for the position of vacuum vessel
4
1DSBL /GPT Ak _
i Option for the presence of blanket
IDSSH 7orT / i Option for the presence of shield
I1DsPP /OPT /)1 T . .
" Option for the position of PF coil
IDSPC /08T /) Option for the conductor ecf PF coil
4
DEN /MATTAB /4R Ton/m> Density of materials
162 3 4
/HMATTAB /| R - .
i? , : Ohm~m |Electrical resistivity of materials
RP /MNP /1R .
: : ‘m Plasma majotr radius
RPO /MNP /R N . -
1% o Plasma major radius for reference design
/MNP /
IP E MA Plasma current
LP /PNP /IR H Plasma self inductance
4
VS /MNP /iR
" wmiTe | Vs Volt-second of OH coil

FUNCTION, CONSTRAINT, COMMENT ¢

AUTHOR |

"DATE

REVISION

PAGE
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SUBROUTINE NAME INDEX
ROUTINE EXPLANATION
PFCOIL
VARTABLE $
NAME LINKAGE |p ITEM { UNIT CONTENT

(ARRAY) E '
IPO /MNP /|R .

4 MA Plasma current for reference design
AMU /CONST  / 2 Magnetic permeability in vacuum
PAI /CONST /R )

. Pai

4
RVV /TVVI /R .
0.2 ) . m Radial coordinate of vacuum vessel at point

’ 4 (1.3

vy’ 7CVV] /iR Vertical coordinate of vacuum vessel at point
tz6.2 ) 4 - {i,3)
Cvy /CVVL R . . o ] .
20.2 , S m Radius of arc between point (i,j) and (i+1,j)
NPVV 7CVVI /1 The number of points for i-th boundary of
@2 ) 4 vacuum vessel
NZBL /CBLI D!

3 The number of zones of blanket
NPBL /CBLI /11 The number of peints for i-th boundary of
na ) 4 vacuum vessel
REL /CBLI /IR m Radial coordinate of blanket at point (i,j)
0. 10 ) 4
8L /CBLI /|R m Vertical coordinate of blanket at point (i,j)
{20.10 } 4
cBL /CBLI /R Radius of interpeolation arc of blanket between

» m . PR . .
6,10 2 4 points (i,j) and (i+1,3)

/CSH R . . . . P

if?o , : ! : m Radial coordinate of shield at point (i,j)
ZSH /CSHI /iR . . . . o
=8.10 ) ; m Vertical coordinate of shield at point (i,j)
CSH /CSHI 7R Radius of arc of shield between points {(i,])
20.10 ) _ 4 m and (i+1,j)
NZSH /CSHI /1

4

Number of zone of shield

FUNCTION,CONSTRAINT,COMMENT ¢

AUTHOR DATE REVISION PAGE
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ROUTINE EXPLANATION

SUBRCUTINE NAME INDEX

PFCOIL
VARIABLE !
NAME LINKAGE p| ITEM I UNIT CONTENT

(ARRAY) E
NPSH /CSHI /1 _ .
o ) p Number of points for i~th boundary of shield
CyvD /Cvva /R Radius of interpolating arc of vacuum vessel,
(2e.2 ) 4 m from point i to i+l, for reference design
RYVOD /CYYO /IR Radial coordinate of vacuum vessel at point
t20.2 ol 4 m (i,7) (Ref. design)
ZVVv0 /CV¥VO /IR Vertical coordinate of vacuum vessel at point

» m .. .
i20.2 ? 4 (i,j) (Ref. design)
CYA /CYY0 /IR Radial coordinste of the center of arc between
(20,2 ) 4 m peints (i,j) and {(i+1,j)
cvB /CVY0 /IR Vertical coordinate of the center of arc be-
t20.2 ) 4 n tween points (i,j) and (i+1,j) of vacuum vessel
CVR /GVVD 7R _ Radius of arc between points of (i,j) and
z0.2 ) 4 m (i+1,3)
CYAD /C¥Y0 /| R Radial coordinate of the center of arc between

. m oints {(i,j) and (i+l,j) of vacuum vessel (Ref.
(20,2 )] 4 651gn
CVBOo /CVVO /R Vertical coordinate of the center of arc be-

* o tween points (1,3) and (i+1,3j) of vacuum vesse]
120.2 ! 4 (Ref, design
CVRO /CVYD /R Radius of the are between points (i,j) and
t20.2 ) 4 m (i+1,j) of vacuum vessel (Ref. design)
EPVV /CVVO /| R
o y 2 -
CBLO /CBLO /iR Radius of azrc betweern points of (i,i) and (i+1]
120,10 ¥ 4 o j) of blanket (Ref. design)
RBLO /c8L0 - 4 R Radial coordinate of point (1.,_‘1) of blanket
20,10 H 4 m (Ref. design)
ZBLO /CBLO 7R Vertical coordinate of point (i,j)} of blanket
t20.1¢ ) 4 o (Ref. design)
CBA /CBLO Z|R Radial coordinate of the center of arc between
(20, 10 ) 4 w points (i,j) and (i+1,j) of blanket
cgB /CBLO /IR Vertical coordinate of the center of arc be-
(20. 10 ) i m tween points (i,j) and (i+1,7) of blanket

FUNCTION.CDNSTRAINT.COMMENT=

AUTHOR

DATE REVISION PAGE
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ROUTINE EXPLANATION

SUBROUTINE NAME INDEX

PFCOIL
VARIABLE !
NAME | LINKAGE P ITEM | UNIT CONTENT

(ARRAY) E
CBR /CBLO /iR Radius of arc between points (i,j) and (i+l,j)
(z0.10 ) 4 m of blanket

CBAD #CBLO /(R Radial coordinate of the center of arc between
20,10 ) : 4 o points(i,j) and (i+1,j) of blanket{Ref. design)
C8B0 /CBLa /R Vertical coor%lnate of the cepter of arc be-

‘ . m tween points (i,j) and (i+l,j) of blanket

20. 19 ! ¢ (Ref. design)
C3RO #CBLO /|R o Radius of arc between points (i,j) and (i+1,j)
120,10 ) 4 of blanket (Ref. design)
EPBL /C8L0 /R

(30 b 4 -
CSHQ /CSHO /R o Radial of arc between points (i,3) and {(i+l,])
12019 ) 4 of shield (Ref. design)

RSHOC /CSHO /iR . . ] .. .

20,10 , : m Radial coordinate of peint (i1,j) of shield
ZSHQ /CSHD / 5 m Vertical cocrdinate of point (i,3) of shield
tz0.10 3 4

CSA /CSHO /iR Radial coordinate of the center of arc berween
t2g. 10 b .4 o points (l,J) and (l"’l,]) of shield
CSB /CSHO /R Vertical coordinate of the center of arc be-
(26.19 ) 4 o tween peints (i,37) and (i+1,j} of shield

CSR /CSHD /R Radius of arc between points (i,j} and (i+1,3})
(20,10 3 4 m of shield

CSAC /CSHO /IR Radial coordinate of the center of arc between
(2e. 0 ) 4 m points (i,j) and (i+1,j) of shield (Ref.design)
€530 /CSHO /R Vertical coordinate of the center of arc be-
2. 1 , 3 m tween points_ (i,j) and (i+l,j) of shield
i (Ref esiegn

CSRQ /C5HO /R Radius of the center of arc between points(i,j)
(20.10 ) 4 = and (i+l,j) of shield (Ref. design)

EPSH /CSHD /R

8] ) 4 -

CURT /CPSLYP /R MA PF coil current

{25. 50 b] 4

FUNCTION.CONSTRAINT, COMMENT:

AUTHOR

DATE REVISION PAGE
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“"SUBRCUTINE NAME [NDEX
ROUTINE EXPLANATIDN
PFCQOIL
VARIABLE |- T
NAME | LINKAGE || ITEM [ UNIT CONTENT
(ARRAY) E
NTPL /CPSLYP /] 1 ) )
p Number of time-point of plasma current pattern
AIND /CPSLYP /R
(25,25 ) 4 H Inductance (plasma, PF coil)
/CPSLYP /R ' \ .
CURTO L . MA |PF coil current (Ref. design)
(25,50 } 4
CURPLO /CPSLYP /R .
56 , : MA {Plasma current (Ref. design)
NCPFI 7CPEL /1] The number of PF coil inside of TF coil
WRITE | 4
NCPF /LPFL 711 Total number of PF coil
WRITE| 4
RPF /CPF1 /| R . . . .
. m Radial coordinate of i-th PF co1il
(25 ) WRITE| 4
ZPF /CPFI 7[R _ i ) )
25 ) VRITE ; m Vertical coordinate of i-th PF coil
DRPF /CPFI /R m Radial thickness of i-th PF ccil
128 ' WRITE 4
) CPF R
QZFF / ! K m Vertical thickness of i-th PF cecil
@2s ) WRITE | 4
TIPF /CPF1 /R . \ ] .
(25 , VRITE | 4 m Thickness of insulator cof i-th PF¥ coil
TVPF /CPFI /(R m Thickness of i-th PF coil
25 ) WRITE{ 4
NEPFC /CPF1 /|1 Number of composing materials in conductor of
(25 ) WRITE | 4 i-th PF ceil
MNFFL /CPFI /1 Material number of j-th material in conductor
(23.30 ) 4 of i-th PF coil
FEPFC /CPF1 /1R Volumetric fraction of j-th conductor im i-th
(2%.10 } VRITE| 4 “ PF coil
NEPFI /CPFI s Number of composing material in insulator of
125 ¥ WRITE | 4 i-th PF coil

FUNCTION,.CONSTRAINT.COMMENT:

AUTHOR DATE

REVISION PAGE
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FORH ND_ R27
SUBROUTINE NAME INDEX
ROUTINE EXPLANATION
TINE PFCOIL
VARTABLE $
NAME LINKAGE tp] ITEM | UNIT CONTENT

(ARRAY) £

MNPFI /CPFI an Material number of j-th material in insulator
(25.1¢ ) )4 of i-th PF coil

FEPFI /CPFI /iR 7 Volumetric fraction of j—th material in insula-
125,10 ) WRITE : * tor in i-th PF ceoil :
MNPFV /CPFI a Material number of i~th PF coil vacuum chamber
eH] 3 4

DENPFC  |7CPFI /R Ton fu3 Density of j=-th material in conductor of i-th
125,18 ) WRITE] 4 BB PE coil
DENPFI /CPF] /R Ton/m3 Density of j-th material in insulator of i-th
125. 10. 3 WRITE | 4 PF coil

DENPFV /CPF] /7|R 3 . . .

2 , ' Ton/m”|Density of vacuum chamber of i-th PF coil
ERPFC /CPF1 /|R Ohm-m |Electrical resistivity of j—th material of
(25.10 ) 4 i~th PF coil

PEQUI /CPF1 /R e . .

1 MA Equilibrium current of i-th PF co1il

25 - ) WRITE | 4 )

ATPF /CPF1 /R MA Maximum current of i-th PF coil

(25 ) WRITE | 4

— o = :

ELRPF /CPRQ a8 Ohm |[Electrical resistance of i-th PF coil

125 b WRITE | 4 )

WEPFC /CPFQ /iR Weight of j-th material in conductor, cf

. Ton . p

(25.10 ) WRITE | 4 i-th PF co1il

WEPFI /CPFQ /iR T Weight of j-th material in insulator of i-th
125,10 H WRITE | 4 on PF coil

WEPFV /CPFD /R

o5 y 1 Ton |Weight of vacuum chamber of i-th PF coil
SCPF /cPro ! ; n2 Cross section of i~th PF coil conductor

{23 )

TTWPF /CPFD 7R Ton |Total weight of PF coil

WRITE | 4 .

RPFO /CPFD 7|k m Radial coordinate of i-th PF coil (Ref. design)
125 ) 4

FUNCTION,CONSTRAINT .COMMENT !

AUTHOR DATE | REVISION PAGE
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SUBROUTINE NAME INDEX
ROUTINE EXPLANATION
PFCOIL
VARLABLE ;
NAME LINKAGE |p| ITEM | UNIT CONTENT

(ARRAY) E
ZPFQO /CPFQ /1R . . ] ] .
(25 , 5 m Vertical coordinate of i-th PF coil (Ref.design)
ORFFO /CPFD /R
- ) 3 m Radial thickness of i-th PF coil (Ref. design)
DZPFO /CPFO /| R m Vertical thickness of i-th PF coil {(Ref.
(25 } 4 design)
ATPFO /CPFO /R MA | Maximum ampere turn of i-th PF coil (Ref.
25 ) 4 design)
NPTF /CTF1 /il Number of peint of i-th boundary of TF coil
(25 ) 4
RTF /CTFL /R ] ] ) i T
(20, 10 , : m Radial coordinate of TF coil point (i,j)
ZTF /CTFI /1R .
20.10 ) H m | Vertical coordinate of TF coil point (i,j)
CTF /CTF1 /iR o Radius of arc between points (i,j) and (i+l,j)
129.10 ) 4 of TF coil
NZTFT /CTFI /1 . . .

4 Number of zones in theta direction of TF coil
CTFQ /CTFO /1R o Radius of arc between points (i,]) and (i+l,]
120,10 ) 3 of TF coil (Ref. design)
RTFO /CTFO /|R o Radial coordinate of TF coil point (i,])
120.10 ) 4 (Ref. design)
ZTFQ /CTFO /R Vertical cooxdinate of TF coil point (i,j)
(20.10 ) 4 o (Ref., design)
CTA /CTFQ /R Radial coordinate of the center of arc between
120,10 ) 4 m points (i,j) and {(i+l,j) of TF coil
ciB /CTFG /|R Vertical coordinate of the center of arc be-~
€29.10 ) 4 m tween points (i,j) and (i+1,i) of TF coil
CTR /CTFD 7R Radius of arc between points (i,j) and (i+l1,j)
(6. 10 ) 4 = of TF coil
CTAQ /CTFG /| R Radial coordinate of the center of arc between
(20,10 ) : m points (i,j) and (i+l,j) of TF coil (Ref.design]

FUNCTION.CONSTRAINT,COMMENT:

AUTHOR

DATE REVISION PAGE
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I-4-130
FORM NO R27
SUBROUTINE NAME INDEX
ROUTINE EXPLANATION
. . PFECOIL
YARTABLE ;
NAME LINKAGE P I[TEM [ UNIT CONTENT
(ARRAY) E
CTBO /CTFQ /R Vert -
T8 : »  |Tossicpbiseeniingseanl eSS F e
! ? 4 (Ref, design)

CTRO /CTFO /R o Radius of arc between points (i,]) and (i+1,7])
(20,10 . ) p of TF coil (Ref. design}
NZTFR /CTFD 2y Number of zone in radial direction of TF coil

4
EPTF /CIFD /R
no ) 4 -
MNAME FMNAME /|1
ted] b WRITE z Material name
MNAME2 /MNAME /| ] ]

. Material name
o ) WRITE | 4
MNAMES /MNAME /11 .

L ]
70 ) WRITE | 4 Material name
TAUX /FLAGI an Option for calculation of aux. component

4
1GEDH FLATL 7 i Option for geometrical data print out
RRPF /CPFCL /IR Radial coordinate of i-th PF coil in polar
23 3 4 * m coordinate
TANPF /CPFCL /1R . vy .
25 , : * Rad |Tangent of i—~th PF coil in polar coordinate
RRPSO /CPRCL /{R
25 b] 4 -
RRPS JCPFCL /R _
125 1 4
DRPSO /CPFCL / F't -
125 ) 4
RRFPTO /CPFCL /| R
2% ) 4 -
RRPT JCPFCL /R
125 ) 4 =

FUNCTION.CONSTRAINT.COMMENT:

*Origin of polar coordinate is the center of plasma.

AUTHOR DATE REVISION PAGE
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ROUTINE EXPLANATION

SUBROUTINE NAME [NDEX

PFCGOIL
VARIABLE !
NAME | LINKAGE [L{ ITEM [ UNIT CONTENT
(ARRAY) E
DRPTO /CPFCL /R _
128 ) 4
ATPF1 /CPFCL /R .
25 . WRITE | % MA Equilibrium current component
ATPF2 /CPFCL 7/ R MA OH current component
(25 ) WRITE | 4
Tj:CPF /eRFCL s ; m Horizontal width of PF coil conductor
2 1
TZCPF /CPFCL /R . . .
25 : ; o Vertical width of PF coil conductor
/CPF R .
COENC crECL /% MA/m? {Current desntiy of conductor
25 ) WRITE | 4
RBYZ JCPFCL /R .
(25 , . Ratio of TRCPF to TZCPF
4
ATPF10 /CPFCL /R Equilibrium current component (Ref. design)
25 H 4 MA
== F; .
)(:slr'F20 ] cPECL 7 g MA OH current component (Ref. design)
RRPFO /CPFCL /R o Radial coordinate of i-th PF coil in polar
125 ! 4 coordinate {Ref. design)
VPFI JCPFCL 7/ |R 3
25 ) WRITE | 4 m Volume of i-th PF coil insulator
F / :
VPEY /CPFCL 8 w3  Wolume of i-th PF coil vacuum chamber
125 ) WRITE | 4
gJouL /CPFCL /(R ' : . )
25 , wRITE | & HW Joul loss of i-th PF coil
YPFC /CPFCL /18 m3 Volume of i-th PF coil ceonductor
2s ¥ WRITE [ 4
WPFL /CPFCL /R Ton Weight of i-th PF coil imsulator
23 1 WRITE | 4
WPFV /CPFCL /(R . . .
. Ton  Meight of i-th PF coil vacuum chamber
(25 ) WNRITE | 4 -
FUNCTION,CONSTRAINT.COMMENT ¢
AUTHOR DATE REVISION PAGE
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ROUTINE EXPLANATION

SUBRCUTINE NAME INDEX

PFCOIL
VARTABLE !
NAME LINKAGE |pi ITEM | UNIT CONTENT
{(ARRAY) E
WPFC /CPFCL /R ] . .
25 , VRITE | 4 Ton jWeight of i-th PF coil conductor
TWPF /CPFCL /R
25 , WRITE | 4 Ton |Total weight of i-th PF coil.
RINFED /CPFCL /R % o Radial coordinate of point pinter (Ref. design)
125 ) 4
RINPF /CPFCL /R . . . .
25 ) : * m Radial coordinate of point pinter
ZINPFO /CPFCL /R * m Vertical coordinate of point pinter (Ref.
125 ) 4 (design)
ZINFPF /CPFCL /R
123 ) M * m Vertical cocrdinate of peint pinter
T7 /CPFCL 7 {R .
VPR . m3 Total volume of i-th PF coil
s ) WRITE [ 4
1 I .
wite | 4 Subscript
J ! Subscript
WRITE | 4
R . . .
TTVPFI * m3 Total volume of PF ceoils in TF coil
WRITE | 4
TTVRFO R 3 o ' .
* m Total volume of PF coil outside of TF coil
WRITE | 4
TTWPFI R . I, )
WRITE | & Ton {Total weight of PF coil inside of TIF coil
TTWPFC 5 Ton |Total weight of PF coil outside of TF coil
WRITE | 4 .
R ,
TeJouL . MJ Total Joule loss of PF coil
WRITE | 4
COMMON NAMES /CBLI / J/CBLO / /CONST  / /CPFCL  / /CPFI / /CPFO 7/ /CPSLYP /
/CSHI / /CSHO / /CTFI / /CTFO /eyl / /TYVO / /FLAGL 7
MATTAR / /HMNANE 7/ /HNFY 7 /OPT /
EXTERNAL NAMES ABS ALDG ATAN cos ELLFIN RZCRD SIN
SART '
FUNCTION,CONSTRAINT.COMMENT:
*See the figure in Attachment-1 (PFCOIL)
AUTHOR DATE REVISICN PAGE
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CORM NG _ R27-
SUBROUTINE NAME INDEX
ROUTINE EXPLANATION
£ PFCOIL
PARENT NAMES + $M. 001
FUNCTION, CONSTRAINT.COMMENT ¢
AUTHOR DATE REVISION PAGE
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Subroutine Algorithm

PFCOIL

ICASE(8)=0

new data input

PF coil
characteristics
alteration

ocutput

Attachment-1

Attachment-2

— 162 —




JAERI —M 87—-021

Attachment-1

PFCOLIL

yes

no

coil position
alteration with
change of RP

o

change of coordinate
from R-Z to polar
{r, )} respect to
plasma center

f the coil

Appendix-A

no

PF colil center

|

plasma center

coil position alter-
ation refer to shield
{(blanket wvacuum
vessel).

colil position
alteration refer
to TF coil

¢

coil design
characteristics
calculation

Y

change of coordinate
from polar (r-%} to
R-Z

i - Outer boundary of
shield(blanket,vacuum
vessel) or IF coil

\

PF coil center

point PIN

1 A,

plasma center
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Attachment-2 PFCOIL

ves

TRCPF(i) = DRPF(i)-2,0*(TIPF{i)+TVPF(i))

TZCPF(i) = DZPF(i)-2.0%(TIPF{(i)+TVPF(i))

SCPF (i) = TRCPF(i)*TZCPF(1i)

CDENC(i) = ATPF(i)/SCPF (i)

RBYZ (i) = TRCPF(i)/TZCPF{i)

ATPF10(i) = ATPF(i)*PEQUI(i)*0.0l

ATPF20(1)

ATPF (1) -ATPF1 (i)

RRPFO (i) =1J(RPF(1)—RP)2+ZPF(i)2
|
|

(volume calculation of each portion)

VPFC(i) = SCPF(i)*27*RPF (i)
VPFI(i) = {TRCPF(i)+2.0%TIPF(i))*(TZCPF(i)+2.0*TIPF(i})~SCPF(i)}
*2T*RPF (1)
VPFV(i) = {DRPF(i)*DZPF (i)~ (TRCPF (i)+2.0*TIPF(i))*
((TZCPF (1)+2.0%*TIPF (1)) }*2m*RPF (i)
TVEF (1) = VPFC(Li)}+VPFI (i)+VPFV(i)
NCPFI
TTVEFL + { E  TVPF{(i)}#2.0
i=1
B NLPF
TIVPFO = { L TVPF(i)}*2.0
{=NCPFI+1
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Attachment-2 PFCOIL

(weight calculation of each portion)

WEPFC(i,j) = VPFC{i)*FEPF(i,j)*0.01%DENPFC(i,])
NEPFC{1)

WPFC(i) = I WEPFC(i,])
j=1

WEPFI(i,j) = VPFI(i)}*FEPFI(i,j}*0.01*DENPFI(i,]j)

NEPFI(i)

WPFI(i) = I WEPFI(i,j)
j=1

WPFU(i) = VPFV{(i)*DENPFV{i)

TWPF (1) = WPFC(i)+WPFI{i)}+WPFV{(i)
NCPFI

TTWPFL = ( T TWPF(i)) *2.0
i=1

_ NCPF

TIWPFO = ( L TWPF(i))*2.0

i=NCPFI+1

TTWPF = TTWPFI+TTWPFO
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Attachment-3 PECOIL

(electric resistance calculation)

<Tpsee-2 >

ves

no

ELRPF(1)=0.0 i=1,NCPF

—\.

no
4@» {set ELRPF(i)=0.0 if ERPFC(i,j)=0.0
for a series of j)

ves

ELRPF (1)=0.0

—‘\J_——I
l NEFFL 1

ELRPE(L) = (SCPE(LD) L ERPRC(r,J)RFERFC(Y,3)%0.01

*27*RPF (1)

>-1

|
|

{(Joule loss calculaticn)

0JOUL(i) = ELRPF(i)*{ATPF(i))2*106
B NCPF
TQJOUL = I QJOUL(i)
i=1
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Attachment-4

PFCOIL

no

replace ""shield"
to "blanket"

IDSSH=0

IDSBL=0

PF coil design is
impossible because of no
inner structure

/

replace ''shield" to
"vacuum vessel'
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Appendix-B to Attachment-1 PFCOIL

Here, it it assumed that the poloidal coil is located outside of the shield.
In other cases, see attachment-4,

Calculate the intersect point between straight line M~P and outer boundary of
shield:

{RINPFO(i), ZINPFO{(i)) for reference design

(RINPF(i}, ZINPF(i))} for altered design

outer boundary
of shield

A \
—_ P (center of
- b i-th coil)

(plasma center)

ERPSG(1) =\/ERINPFO(i)-RP)2+(ZINPFO(i))2

RRPS (1) =,v&RINPF(i)—RP)2+(ZINPF(i))2
DRPSO(i} = RRPF(i)-RRPSO(i)

RRPF (i) = RRPS(i)+DRPSO(i)

1

RPF (i) RRPF (1)*COS +RP

ZPF (1) RRPF(i}*sin
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Appendix-A to Attachment-l

PFCOIL

ICASE(2)=0

no

RPF(i) = RPE(i) + RP - RPO

yes

v

RRPF (i) = (RPF(i} - RP)2 + ZPF(i)2

TANPF(i) = ZPF(i)/(RPF(i) - RP)

i=1,NCPF
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ROUTINE EXPLANATION

SUBROUTINE NAME

INDEX

TFCCIL

PURPOSE

Calculation for the design of toroidal field ceoil (TF coil)

ARGUMENT SEQUENCE @
SUBROUTINE TFCOIL

VARIABLE !

NAMZ | LINKAGE || ITEM | UNIT CONTENT
(ARRAY) E

/0PT [ . . .

iEASE : 0 / . Option for perturbation design
1osvy el / i Option for the position of vacuum vessel

IDSBL /O0PT B! Option for the presence of blanket

4
IDSSH /OPT 71 Option for the presence of shield
4
1DsTC /0PI ak Opticn for the conductor of TF coils
4
RP /MNP /| R .
. n Plasma major radius
rRPO /MNP /iR ) ] )
: m Plasma major radius (Ref. design)
AP /MNP /iR
p m Plasma minor radius (horizomtal)

P R . . . .
APQ /PN 4 : m Plasma minor radius (horizontal) (Ref. design)
BP /MNP /R . . .

: m Masma minor radius (vertical)
BP0 /PNPI /iR m Plasma minor radius (vertical) (Ref. design)
4
ELL /MNP /1R Plasma ellipticity
4
ELLO /MNP /R . e .
: Plasma ellipticity (Ref. design)

FUNCTION,CONSTRAINT.COMMENT:

AUTHOR

DATE

REVISION PAGE
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ROUTINE EXPLANATION

SUBROUTINE NAME

INDEX

TFCOIL

VARIABLE ;
NAME LINKAGE |p| ITEM | UNIT CONTENT
(ARRAY) £
BT /MNP /R . )
: T Toroidal field strength
RPL /FNP1 7R F4 Toroidal field ripple
WRITE | 4
£ M . . .
DEN / ATTA? i3 Ton/m3 Density of material
62 ) 4
ER /MATTAB /R . ... .
2 , : Ohm-m [Electrical resistivity of material
ANY JCONST  / R Magnetic permeability in vacuum
4
PAI FCONST / E Pai
4
N /CBL1 /
8L é Number of zones of blanket
NPBL seBLl /1 . ]
o ) : Number of point for i-th boundary of blanket
RBL /CBLI /R
20,10 ; 3 m Radial coordinate of blanket point {i,j)
VY /CVY /R . . . PR
i:i , it : m Radial coordinate of vacuum vessel point (i,j)
NPYYVY Jcvvl /1 Number of peint for i-th boundary of vacuum
= ) 1 vessel
RVVQ /2VV0 /R o Radial coordinate of vacuum vessel point (i,j)
t20.2 ] 4 (Ref. design)
Dvy /CVvD /R The difference in height of vacuum vessel be-
4 o tween created and reference design
RBLO /CBLO /R o Radial coordinate of blanket point (i,j)
120,10 ) 4 (Ref. design)
DaL /CBLO /R The difference in neight of blanket between
4 m created and reference design
RSHO /CSHO /1R o Radial coordinate of shield point (i,])
4

=6.10 1

(Ref. design)

FUNCTION, CONSTRAINT.COMMENT:

AUTHOR

DATE REVISION PAGE
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ROUTINE EXPLANATION

SUBROUTINE NAME INDEX

TFCOIL
VARIABLE $
NAME LINKAGE |p| ITEM j UNIT CONTENT
{ARRAY) E .
DSH /CSHO /R Difference in height of shield between created
4 m and reference design
NCTF /CTFT /1 )
VRITE | 4 Number of TF coil
NPTF /CTFI /11 Number of peint of i-th boundary of TF coil
125 H WRITE |} 4
RTF FCTFI /R . . . ] .
2610 , vRitE | 3 ‘m Radial coordinate of IF coil peoint (i,j)
ZTF FCTF] 718 m Vertical coordinate of TF coil point (i,j)
2o.10 ) WRITE | 4
CTF /CTFI /| R o Radius of arc between points (i,3) and (1i+1,3)
(20.10 ) WRITE | 4 of TF coil
NZTFT /CTFI an! . . . .
: . The number of zones in theta direction cf TF cgil
WRITE | 4 coil
TTTF /CTFI /1R o Hzlf thickness of TF coil in theta direction
4
TTF /LTFI /1R . . .
ao , WRITE | 3 m Half chickness of i-th zone of TF coil .
NETF JCTFI /|1 Number of composing material in i-th zone
1o ) ) 4 of TF coil
FETF /CTFI /|R - Volumetric fracticn of j-th material in i-th
(10,10 ) WRITE| 4 ) zone of TF
MNTF /CTFI /|1 Material number of j-th material of i-th zome
(to.10 ) 4 of TF coil
RRPL /CTF1 /1R . .
WRITE | 4 Correction factor for ripple
RBTH 7LTR 718 Correction factor for max. field
WRITE | 4
DENTF /CTFL /(R Ton/m3 Density of j-th component of i-th zcne of
10.13 ) 4 TF coil
CTFO /CTFQ /1R Radius of arc between points (i,j} and (i+1,])
(29.10 ) 4 m (Ref. design)

FUNCTION,CONSTRAINT, COMMENT ¢

AUTHOR

DATE REVISION PAGE
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- ROUTINE EXPLANATION

SUBROUTINE NAME INDEX

TFCOIL

VARIABLE ]
NAME LINKAGE [p| ITEM | UNIT CONTENT
(ARRAY) E
/CTF /1R . .
VTF CTFo . n3 Volume of i-th zone of TF coil
(o } WRITE | 4
TWTFM /CTFO /|R ]
WRITE | 4 Ton {Total weight of TF magnet
ELRTF /GTFO /R
WRITE | 4 Ohm |Electrical resistance of TF ccil
RTFOUT /CTFa / 2 m Quter most position of TF coil
| B /CTF '
RTFCN 70 ‘18 m Radial coordinate of the center of TF coil
WRITE | 4
DRTF /8TFD /|R _ . .
' WRITE | 4 m Half radial bore of TF coil
LZTF /CTFD 7|R m Half vertical bore of TF coil
WRITE | 4
RTFO /CTFQ A Radial coordinate of TF coil point (i,j)
(20,10 ] 4 m (Ref. design)
VARSY /CTFD /R o Vertical coordinate of TF coil pcmt (i, J)
tze.10 1 4 (Ref. design)
WETF /CTFO /R
q0.10 , walte | & Ton |Weight of j-th material of i-th zone of TF coil
. ATTE /CTFD 7R MAT |Ampere turm of TF coil
WRITZ | 4
CTA /CTFO /R Radial coordinate of the center of arc between
(2016 H 4 n points (i,j) and (i+l,j) of TF coil
cis /CTFD /R Vertical coordinate of the center of arc be-
zo.1e ! 4 = tween points (i,j) and {(i+l,j) of TF coil
CTR /CTFO /R Radius of arc between peints (i,j) and (i+1,j)
20.10 ) 4 m of TF coil
CTAQ /CTFO ki Radial coordinate of the center of arc between
zo.10, } 4 o points (i,j) and (i+1,j) of TF coil(Ref.design)
CTBQ /CTFQ /1R Vertical coordinate of the center of arc be—
. o tween points (i,j) and {(1+l,]) of TF coil
2e.10 ! 4 (Ref, design)
FUNCTION, CONSTRAINT, COMMENT ¢
AUTHOR DATE REVISION PAGE
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ROUTINE EXPLANATION

SUBROUTINE NAME - INDEX

TFCOIL
VARIABLE ;
NAME LINKAGE |p| ITEM | UNIT CONTENT
{ARRAY) E
CTRO /CTFO /| R o Radius of arc between point (i,j} and (i+l,j)
(20,10 ) 4 of TF coil (Ref. design)
NZTFR /CTFD /|1 Number of zones in radial direction of TF coil
4
EPTF /CTFO /| R
(e ) 4 -
RSH /CSHI /R Radial coordinate of shield peint (1,3)
{20.1Q } 4
NZSH /CSHI / i Number of zones in shield
NPSH /CSHI FaN! . . .
o ’ : Number of peint for i-th boundary of shield
MNAME] /MNAME /)1 Material name
[#4:] ) WRITE | 4
MNAMEZ ZMNAME /|1
70 3 WRITE ; Material name
YT
MNAMES 7 MNAME / E Mzterial name
(94 ¥ WRITE } 4
[GEOM /FLAGT /i1 Option for geometrical data print out
4
NSI JTFPLTP /1
{10 )] 4 -
NED JTEPLTP /11 _
(31+] ] 4
X1 JTFPLTP 7/ E -
{10.30 3 4
X2 /TFPLTP /R -
(16.10 ' 4
Y1 /TFPLTP /% ~
f1e.18 ] 4
Y2 /TFPLTP /IR _
1o.to ¥ 4

FUNCTION.CONSTRAINT.COMMENT ¢

AUTHGOR

DATE REVISION PAGE
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ROUTINE EXPLANATION

SUBROUTINE NAME

INDEX

TFCOIL
VARTABLE I
NAME | LINKAGE |{| ITEM | UNIT CONTENT
(ARRAY} E
WTF R . ) .
2a ) WwRITE | 3 Ton [Weight of i-th zone of TF ceil
J ! Subscript
WRITE | 4 '
1 I .
. Subscript
WRITE | 4
TVTF R 3 1 £ TF 1
WRITE | & m Total volume o col
TVIFEM R m3  |Total volume of TF magnet
WRITE | 4
TWTF R Ton |[Total weight of TF coil
WRITE | 4
R
ATTET . MAT |Ampere turn of TF magnet
WRITE | 4
BTHMAX R . . .
wRITE | 4 T Maximum toroldal field
DECTF R Ma/mZ |Current demsity in conductor (MA/mZ=A/mmZ)
WRITE | 4 :
CITF : MJ Joule loss of TF ceil
: VRITE | 4
TOJTF R 1 £ 7
VRITE | 4 MY Joule loss o ¥ magnet
COMMON NAMES soeLl / /CBLO / JCONST 7 /CSHI 7/ /CSHO / /CTFI / /CTFC
/evvl 4 /sowvo / /FLAGT  / /HATTAB /7 /MNAME 7 /HNPi 7 s0PT
FTFPLIP /7
EXTERNAL NAMES ABS CENTCR MAX _ SECTN SIN TAN
PARENT NAMES $M. 00!
FUNCTION.CONSTRAINT,COMMENT ¢
AUTHOR DATE REVISION PAGE
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Subroutine Algorithm

TFCOIL

TF-coil design
alteration

e ey

-

b e = = — —— ——

TF-coil
characteristics
caleculation

output

Attachment-1

Attachment-2
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Attachment—1 ' TFCOIL

no

yas
IDSBL=0
yes

yes
DELR5=AP-APO

DELR6=DELRS

DELR5=RVVO (1,2)-RVV(1,2)

DELR6=RVV(NPVV, 2} -RVVO (NPVV,2)

I
_%—|

DELR5=RBLO (1,NZBL+1)~RBL (1,NZBL+1)

DELR6=RBL (NPBL (NZBL+1) ,NZBL+1)-RBLO (NPBL (NZBL+1) ,NZBL+1)

SR

DELRS=RSHO (1,NZ5H+1)-RBL(1,NZSH+1)

DELRS=RBL (NPSH (NZSH+1) ,NZSH+1) -RSEO (NPSH(NZSH+1) ,NESH-1)

_l

RTF(1,j)=RTFO(1,j}-DELRS

RTF (NPTF(j),j)=RTFO(NPTF(j}, j}+DELR6

- - . -
RTFO(NPTF(i},]j)-RTFO(1,]) j=1,NZTFR+1
+RTFO(1,3) g
ZTF(i, ) - RTFE?PTF(J),I)-RTF(EjJ) *ELL_ *ZBLO(1,])
RTFO(NPTF(j),j)-RTFO(1,j) ELLO
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Attachment-1 : TFCOIL

{RTFM(i,j) = %{RTF(i,j)+RTF(i+1,j)}

ZTFM{i,j) = %{ZTF(i,j)+ZTF(i+1,j)}

RTFM(NPTF (1),3),1)-RTFM(1,])

RTEM(i,j) = — *{RTFMO (1, j)-RTFO(1,j) }+RTF(1,3)
RTFM(NPTF (j}, 1)-RTFMO{(1,j)
.. RTFM(NPTF (}),1)- i —~ . ., . .
ZTFM(L, ) = _“( (3),1) RTFfFl’J)*ELFW *ZTFMO (i, ) i=1,NPTF(j)
RTFO(NPTF(1),j)-RTFO(1,j) ELLO j=1,NZTFR+1

CTF(i,j) should be obtained as a radius of circle passing following 3 points:

(RTF(i,j), ZTF(L,37), (RIFM(i,ji), ZTFM(i,j)),
(RTF(i+1,j), ZIF(i+1,3))
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Attachment—-2 s TFCOIL

" s

NZTFR=2*NZTFT+1
RTFﬁ(i,j)=RTF(i,j5
ZTFO (L, 3)=ZTF(i,3})
CTFO(i,3)=CTF(i,})
RTFMO(i, j)=0.5%{RTF (i, j)+RTF (i+1,j)}} i=1,NPTF(j)-1
ZTEMO (i, §)=0.5%{ZTF (1, })+ZTF (i+1,5)) 3=1,NZTFR+1

RTF(NPEF (j+1),j+1)

'= * -_— - '=
SCTF{(j)=2.0 J(zﬁl zj) dr j=1,NZTFR
RTF(1,3+1)

i=1, NPTF(j)
j=1,NZTFR+1

i
T(i)={ Z TTF(j)}*2.0
i=1

TTTF=T (NZTFT)
5(1)=SCTF(NETFT)

S(iy=8(1)+ ; {SCTF (NZTFT+j)+SCTF (NZTFT-3) }, i=2,NZTFT

< j=1
VIFL(1)=T(i)*S(i) i=1,NZTET
VTF(i)=VTF1(NZTFT-iTl)-VTF1(NZTFT—i), i=1 ,NZTFT-1

VIF (NZTFT)=S{1)#T(1)
TVTF=VTFL (NZTFT)

TVIFM=TVTF*NCTF
~

g weight calculation

WETF {i,j)=VIF(i*FETF{i,j)*0.01#DENTF (i,j) for i=l, NZTFZ

NETF (i}
J WIF(i)= I WETF(i,3)
j=1
NZTFT
TWTF= § WIF(i)
j=1

TWTFM=TWTF*NCTF
-
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Attachment~2 TFCOIL

Conductor crosssection calculation

SCTFC = 2.0*TTF(NZTFT)*%{RTF(1,NZTFT)-RTF(I,NZTFT+1)
+RTF (NPTF (NZTFT), NZTFT)-RTF (NPTF (NZTFT+1),NZTFT+1)}

Ampere-turn calculation

= 2T*RE prsy . 0E-
ATTFT = S *BT*1.0E-6

ATTF=ATTFT/NCTF

Maximum field in the cenductor calculation

RP*BT

MAX = m—————— %
B RTF (1,NZTFT) RBIM
Ripple calculation
RPL = RRPL *{ 1.0 werr 1.9 TCFT 1
(RP+AP y ~1.0 RTF (NPTF (NZTFT) ,NZTFT °)
RTF(1,NZTFT) ) RP+AP ’

|

Current density calculation

RTE (1,NZTFT+1)*tan (1 /NCTF)

THTF1 =

THTF2 = RTF(1,NZTFT)*tan{m/NCF)
DELT! = TIF(NZTFT)-THIF1

DELTZ = TTF(NZTFT)- THTF2

~Tgmr > )

no

THTIFLl THTF2
@ . T /NCTF R

no
z /
SCTFC = {RTF(1,NZTFT)~RIF(1,NZTFT+1)}

RTF (NZTFT+1)

R
*(THTFI—THTFZ)*EzgéQ%EEEl (RTFI1) (§§é§g§FT)
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Attachment-2 TFCOIL

SCTFC = {RTF(1,NZTFT)~RTF{l,NZTFT+1)}
. TTF (NZTFT)
* e
{THTF1 FTF + TTF

SCTFC = {RTF(1,NZTFT)-RTF(1,NZTFT+1) }*TFT(NZTFT)*2.0

___‘

DECTF = ATTF/SCTFC

Electric resistances calculation

<fosre-z__>

ves

ELRTF=C.0

A
NETF

ELRIF = {SCTFC I
j=1

1.0
ERTF (1) *FETF (NZTFT,1J%*0.01

-1

}

*YTF (NZTFT) /SCTFC

Joule loss calculation

6
QJTF = ELRTF*(ATTF)Z*-L%P

TQJTF = NCTF*QJTF

Calculation of outer most point of the coil

RTFOUT = RTF(NPTF(NZTFR+1), NZTFR+1)
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Attachment-2 TECOIL

Data generation for PSPLYT
RTFCN = 0.5%{RTF(1,NZTFT)+RTF (NPTF (NZTFT), NZTFT)}
DRTF = 0.5%{RTF (NPTF (NZTFT) ,NZTFT)~RTF (L ,NZTFT) }

DZTF ; Z coordinate (height) of NZTFT-th boundary at R=RTFCN

RFTOUT = RTF (NPTF{(NZTFR+l),NZTFR+1)
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Appendix to Attachment-2 TFCOIL
(1) Ampare—turn calculation
27+ RP 6 ATTFT
= 10 =
ATTFT i x BT x s ATTF NCTF
(2) Maximum field in the conductor
{a) value by 1/R scaling
RP
BIMAX = ¥ (T, NzerD) * BT
in case of oval (eleptic) shape TF coil
RTIF(1,NZIFT) = RTFC~ATF(l,NZTFT)
(b) multiply the adjust coefficient
BTM = BTMAX * RBTM
(3) Ripple calculation
RPL = RRPL * { 1 + 1 1
(RP+AP )NCTF (RTF(NPTF,NZTFT))NCFT
RTF(l,NZTFTj -1 RP + AP -1

(4)

adjust coefficient

RTF (NPTF ,NZTF)

Current density

DECTF = ATTE

= RTFC + ATF(2,NZTFT)

crossection of conductor (inboad side crosssection should be used)
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Appendix to Attachment-2

TFCOIL

(5) Method of zone-numbering of TF-cool

Zone in R-direction
(NZTFR)

NZTFR = 2%NZTFTI~-1

R

Zoue 1is B-direction

(NZTFT)
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- ROUTINE EXPLANATION

SUBROUTINE NAME INDEX

CYLNDR
PURPOSE
Calculation for the design of center cylinder
ARGUMENT SEQUENCE
SUBROUTINE CYLNDR
VARIABLE T
NAME | LINKAGE |§{ ITEM | UNIT CONTENT
(ARRAY) E
DEN /MATTAB /R 3
(62 - : Ton/m™| Density of materials
[CASE /0PT ' s
a3 ) 3 Option for perturbation design
/MNP
8P : / E m Plasma minor radius (vertical)
BFO /MNP /IR a Plasma minor radius (vertical) (Ref. design)
4
RTF /CTF] /R
(20. 10 ) : w Radial coordinate of TF coil peint (i,])
NZTFR /CTFQ /|1 Number of zone of TF coil in radial direction
4
MNCC /cecl /i1 } i
: Material number of center cylinder
ROCC /eecl /IR m Cuter radius of center cylinder
WRITE | 4
RICC /eceel /R
WRITE | 2 ‘m Inner radius of center cylinder
/ceel :
Zcc d 5 m Half length of center cylinder
VRITE | 4 '
TWCC /cCC0 /iR ) )
WRITE | 3 Ton | Total weight of central cylinder
PAl /CONST /R Pai
4
THCC 2 m Thickness of center cylinder
WRITE | 4
FUNCTION, CONSTRAINT.COMMENT ¢
AUTHCR DATE REVISION PAGE
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- ROUTINE EXPLANATION

SUBROUTINE NAME

INDEX

CYLNDR
VARTABLE I
NAME | LINKAGE |1 ITEM | UNIT CONTENT
(ARRAY) E
TveC 3 m3 |Total volume of center cylinder
WRITE | 4
COGMMON NAMES seecl ¢ /ccen / JCONST /7 /CTFI / /CTFO / /HMATTAB / /HNPL
/07T / ‘
PARENT NAMES M. 001
FUNCTION.CONSTRAINT,COMMENT:
AUTHOR DATE REVISION PAGE
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Subroutine Algorithm

CYLNDR

ICASE(10)=0

new data input

center cylinder radii

. . s
design alteration should be altered with the
change of inner-most
position of toroidal eoil
noe

RICC;%/E’,”fz/’

design
characteristics
calculation

OUTPUT

{

print cylonder design
is impossible

TWCC=-1.0

return

- Attachment
=1
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Attachment-1l CYLNDER

noe

yes

no

new data input

ROCC = RTF(1,NZTFR}=DRCT
RICC = ROCC-THCC
BP
=25 _ %
ZCC ) ZCC
RIce > O
no
ves
| print "cylinder design
. Al o
DRCT = RTF(1,NZTFR)-ROCC LS lmpos“bie
THCC = ROCIC—RICC TWCC=-1,0
v 2 2
TVCC = 2.0*7m* (ROCC™-RICC™)*ZCC
TWCC = VCC*DENCC
r—(
output

return
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RGUTINE EXPLANATION

SUBROUTINE NAME

INDEX

BASE

PURPOSE :

Calculatien of total

weight of base (pedestal)

ARGUMENT SEQUENCE

SUBROUTINE BASE

VARIABLE 7
NAME LINKAGE ; ITEM | UNIT CONTENT
{ARRAY) E
ICASE /0PT aF Option for perturbation design
13 ] 4
/COPD /R
TwDP ' Ton |[Total weight of divertor
TWFW /CFW0 /R . )
p Ton |Total weight of first wall
THVY /LVVO 7R Ton |Total weight of vacuum vessel
4
THBL /CBLT ! E Ton |[Total weight of blanket
TWSH /CSHO /1R . .
: Ton |Total weight of shield
TTWPF /CPFO /R
3 Ton |Total weight of TF magnet
TWTFHN /CTFO / ; Ton |[Total weight of TF magnet
/CCC /iR
TWeC oco : Ton |[Total weight of center cylinder
TWBSO /CBS1 /|R .
1 Ton {Total weight of base (Ref. design)
TWTQK /LBST 7R Total weight of torus structure
WRITE | 4
/C R
TWBS s /R Total weight of base
: WRITE | 4
TWTCGKO R . .
waite | 31 Total weight of torus structure (Ref. design)
FUNCTION.CONSTRAINT. COMMENT:
AUTHOR DATE REVISION PAGE
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FORM NO R27

INDEX

SUBROUTINE NAME
A N
ROUTIRE EXPLANATID BASE
COMMON NAMES : /CBLO /7 /CBSI / /CBSG s /CCCD 7 /CDPO / /CFWD 7/ /CPFO ¢/
/CSHO / /CTFQ / /Cvvg / /0PT /o
PARENT NAMES t 3M.001
FUNCTION.CONSTRAINT, COMMENT s
AUTHOR CATE REVISION PAGE
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Subroutine Algorithm BASE

TWTOK~-= TWDF + TWFW + TWVV + TWBL + TWSH

+ TTWPF + TWIFM + TWCC
no

yves

TWTOKO = TWTOK

ms=_w_*m56

TWTOKO

output
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SUBROUTINE NAME INDEX
ROUTINE EXPLANATION
‘ BELJAR
FURPODSE
Calculation of belljar design
ARGUMENT SECQUENCE :
SUBROUTINE BELJAR
VARTABLE $
NAME LINKAGE |p| ITEM | UNIT CONTENT

(ARRAY) E

ICASE /0PT /|1

a3 ) 3 Option for perturbation design
RTFOUT /CTFO ! E m Outer most position of IF coil
TWEJD /CBJI /| R ]

‘ . Ton | Total weight of belljar (Ref. design)
TWBJ /CBJD /|R ) .

WRITE | 4 Ton Total weight of belljar

COMMON NAMES #CBJI / /CBUD / /TTFO ¢ /OPT /

PARZINT NAMES sM. 001
FUNCTION.CONSTRAINT /COMMENT «

ALTHDOR DATE REVISION PAGE
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Subroutine Algorithm

BELJAR

no

yes

RTFO = RTFOUT

i

!

BT = (ELoUl} 2B 0

RTFO

cutput
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FORM NO R27

ROUTINE EXPLANATION

SUBRCUTINE NAME INDEX

PSPLYT
PURPOSE
Caleculation for TF coil power supply
ARGUMENT SEQUENCE
SUBROUTINE PEPLYT
VARIABLE !
NAME LINKAGE |p i TTEM | UNIT CONTENT
(ARRAY) E
IDSTC /0PT / E Parameter for conductor of TF coil
T LYT /R
TRIST 1CPS 3 Sec |TF coil current rise time
SLT JCPSLYT /|R , .
wrITE | 4 " felf inductance of TF coil.
PWRT /CPSLYT / 5 MW |Peak power of TF coil
WRITE | ¢
T PSLYT /R ‘ N
THW /ePst s MJd |Constant power of TF coil
WRITE | 4
™J /CPSLYT /7 |R MW |[Total energy of TIF coil
WRITE | 4
! F R T ' .
NCTF 7eTF : Number of TF ecils
ELRTF /CTFO /R . )
M Ohm |Electrical resistance of TF eoil
RTFCN /CTFG /R B Radial ecordinate of the center of TF coil
4
DRTF /CTFa / g m Half radial bore
OZTF JCTFO /R m Half vertical bore
, 4
ATTF /CTFD /1R ]
A MAT |Ampere turn of TF coil
AMU /CONST 7R Magnetic permeability in vacuum
4

FUNCTION.CONSTRAINT,.COMMENT «

AUTHOR

DATE REVISION PAGE
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SUBRDOUTINE NAME INDEX
ROUTINE EXPLANATION PSPLYT
VARIABLE 7
NAME | LINKAGE |[| ITEM | UNIT CONTENT
{ARRAY?) E
iTIT JTITLE /|1 ]
* Title
(20 H WRITE | 4
COMMON NAMES JCONST 7/ /CPSLYT / /CIFI / /CTFD ¢ sOPT / /TITLE 7
EXTERNAL NAMES ABS EXP FLOAT SQRT
PARENT NAMES SM.001
FUNCTION.CONSTRAINT,.COMMENT:
AUTHOR DATE REVISION PAGE
I
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ROUTINE EXPLANATION

SUBROUTINE NAME TNDEX_.
PSPLYP |

PURPOSE

Calculation for the design of power supply system of PF coil

ARGUMENT SEQUENCE

SUBROUTINE PSPLYP

VARIABLE $
NAME L. INKAGE p ITEM | UNIT CONTENT
(ARRAY) E
ipP /MNP /1R
; MA Plasma current
1PD /MNP /1R
H MaA Plasma current (Ref. design)
CA /0PT 4N . . .
f;s Sk 3 : Option for perturbation design
NCPF /CPFI /1! .
; Total number of PF coil
ELRPF /CPFO /R Ohm [Electrical resistance of i-th PF coil
(25 H 4
CURT /CPSLYP /s 5 MA PF coil current as a function of time
(25,50 1 4
FPOW /CPSLYP /R
; Power factor
NTMP /CPSLYP / I
. -
NTPL /LPSLYR /1] Number of time point of plasma current pattern
WRITE | 4
TPL JCPSLYP /| R s o for NTPL
50 ) VRITE 4 ec Time . oF
CURPL /CPSLYP /R i ]
50 ; ; MA Plasma current as a function of time
ALND /CPSLYP /1R H Inductance (plasma, PF coil)
25,25 ) WRITE | 4
vIiP /CPSLYP  / 5 _
(25.50 ) WRITE | 4

FUNCTION.CONSTRAINT.COMMENT s

AUTHOR -DATE REVISICN PAGE
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FORM ND R27

SUBRDUTINE NAME INDEX
.‘ROUTINE EXPLANATION PSPLYP
VARIABLE 7
NAME | LINKAGE |5} ITEM | UNIT CONTENT
(ARRAY) E
ViPM FCRSLYP 7 5 MVA |Maximum apparent power
WRITE | 4
PWCF /CPSLY:R”: E MW Power supply capacity
TJHP /CPSLYP /R
WRITE | 3 MW Teotal Joule loss of EF coil
TPwWCP /CPSLYP /R MJ Total energy capacity
WRITE | 4
E:::RPLD ’ /CPSLYP /7 E MA Plasma current (Ref. design)
TVIPR R
(30 H WRITE ; -
TVIP R _
(50 ) WRITE .4
EVPF R
125.5¢ H WRITE 2 -
ZVPFR R -
{25.50 L WRITE !} 4
VIPR R -
t25. 50 ¥ WRITE | 4
I !
WRITE | 3 Subscript
NCPF1 !
WRITE ; -
K1 ! -
WRITE | 4
KM I _
WRITE ;
THCAP 3 Thyristor capacity (MW)
WRITE | 4
COMMON NAMES /CPF 7 {TPFO 7 /CPSLYP 7/ /MNPL 4 2OPT ’
EXTERNAL NAMES ABS AMAXI MAXQ MIND
PARENT NAMES $M.001
FUNCTICN.CONSTRAINT , COMMENT ¢
AUTHOR | DATE REVISION PAGE
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SUBROUTINE NAME INDEX
ROUTIN XPLANATION :
INE EXPL ! ADHEATY
PURPOSE
Calculation of additional heating system
ARGUMENT SEQUENCE
SUBROUTINE ADHEAT
VARTABLE $
NAME LINKAGE |p| ITEM | UNIT CONTENT
- {ARRAY) E
[DSAH /OPT / i Option for additional heating
NSPNB /CADHT il .
H Number of KBI species
NSPRF JCADHT /|t
3 Number of RF species
EKNB /CADHT /R KeV |Energy of NBI of i-th species at time j
30,39 1 4
PRNB /CADHT /R MW Power of NBI of i-th specles at time j
(30.30 } 4 :
PRRF /CADHT /R . ) ] )
0. 30 . : MW Power of RF of i-th speciles at time j
EFN3 /CADHT /1R
a0 . 3 Efficiency of NBI of i-th species
=
;fRF : /CADKT —/ E Efficiency of RF of i-th species
PRSNB /CADHT /R Torr |Pressure at NBI
4
PRETM / CADHT / E MW Maximum power supply capacity'
. WRITE| 4
TERH /CADHT /. R Total energy of RF and NBI
WRITE | 4
/CADHT /R
SPNB . Pumping speed for NBIL
sq 1 WRITE ] 4
TPIN /CADHT /R Total power of NBI
WRITE | 4
FUNCTIGON.

CONSTRAINT, COMMENT ¢

AUTHOR DATE REVISION PAGE
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ROUTINE EXPLANATION

SUBROUTINE NAME

INDEX

ADHEAT
VARIABLE $
NAME LINKAGE |p| ITEM | UNIT CONTENT
(ARRAY) E ’
NT /CADHT Al .
: {The number of time mesh (% 0)
PWRHT /CADHT 7|R MW Time~dependent power supply capacity
(30 ) WRITE| 4
CK /CONST 7 ; Boltzmann's constant
TBURN /MNPI /iR .
: Sec Burn time
TRISE /MNPLT 7 R Sec |Plasma current rise time
3 |
v ! Subscript
WRITE | 4
FROM R . .
. Sec Start time of maximum power
WRITE | 4
T R . :
wRITE | % Sec End time of maximum power
COMMON NAMES i /CADHT  / /CONST /7 /MNPY / J0PT 4
EXTERNAL _NAMES 1 FLOAT
PARENT NAMES $M. 001
FUNCTION. CONSTRAINT,COMMENT -
AUTHOR DATE REVISION FAGE
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FORM ND R27

RCUTINE EXPLANATION

SUBROUTINE NAME INDEX

PUMSYS

PURPOSE

Calculation for the design of vacuum ﬁumping system

ARGUMENT SEQUENCE :
SUBRDUTINE PUMSYS
VARIABLE !
NAME LINKAGE |p| ITEM | UNIT CONTENT

(ARRAY) E '
IDSVY /0PT /|1

3 Option for the position of vacuum vessel
TRBRN /chND / g Amount of burning tritium
TRCYCL /CHMNO /IR . ..

: Amount of recycling tritium
RVYV /CVVI /R
(20,2 , : m Radial coordinate of vacuum vessel point (i,3)
NPVV /CYVVI /11 The number of point for i-th boundary of
2 ) 4 vacuum vessel
VvV /CYVO /iR 3 ‘
’ ’ i m Total volume of vacuum vessel
NPBL /c8Lr /11 Number of point for i-th boundary of blanket
(o H ' 4
RBL /CBLI /R m Radial coordinate of blanket point (i,j)
{20.10 ) 4
RSH /ESEL /R m Radial coordinate of shield point (i,j)
{20.1¢ ) .4
NP /CSHI Pl . . .
HDSH , : Number of point for i-th boundary of shield
NPUMP /CPUMS /|1 .

M Number of wvacuum pumping systems
PRSRHE /CPURS /R Torr [Pressure of He at vacuum pump

4
PRSR: /GPUM /IR

SRO CPuRS : Torr [Pressure of D at vacuum pump

FUNCTION.CONSTRAINT, COMMENT ¢

AUTHOR

DATE REVISIGN PAGE
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_ : SUBRAUTINE NAME INDEX
ROUT INE EXPLANATIGN PUMSYS
VARIABLE ; ' ,
NAME LINKAGE |p| ITEM | UNIT CONTENT
(ARRAY) E
PRSRT /ePURS -/ 2 Torr | Pressure of T. at vacuum pump
ALTD JCPUMS /IR
; m Length of thicker duct
DATD JCPUMS /7 |R
M m Diameter of thicker duct
ALSD /eeuns s E m Length of slender duct
JCPUM /|R
DASD CRUMS : m Diameter of slender duct
DAVLY /CPUMS /R
3 m Diameter of gate valve
cC ~
SEFFHE /cPUMS /R 3/ et ) ) 4 of T
WRITE | m~/sec{ Effective pumping speed of He
SEFFD /oPURS /R w3/sec| Effective pumping speed of D.
WRITE | 4
ScFFT JCPUMS /(R 3 . .
WRITE | & m-/sec|Effective pumping speed of T.
CHE /CPUMS /|8 m?/sec|Conductance of He
WRITE | 4
co /CPURS /R m3/sec| Conductance of D.
WRITE | 4
cT /CPUMS /R 3
WRITE | 3 w”/sec!Conductance of T.
SPHE /cPuns - /R m3/sec| Pumping speed for He
WRITE | 4
SPD /LPUMS /R m3/sec Pumping speed for D.
WRITE | 4
SPT /CPUMS  /|R 3 .
| RITE | 3 m”/sec| Pumping speed for T.
PAIL /CONST /R .
i Pai .
COMMON NAMES 1. /CBL] / JCMND 7 JCONST /7 /GPUMS  / /CSHI AT TS / /CVND
FUNCTION, CONSTRAINT.COMMENT
AUTHOR DATE REVISION PAGE
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FQRM NO _RE?
SUBROUTINE NAME INDEX

ROUTINE EXPLANATION PUMSYS
COMMON NAMES ¢ /OPT /
EXTERNAL NAMES t ABS
PARENT NAMES : sM.001
FUNCTION.CONSTRAINT.COMMENT:

AUTHOR DATE REVISION PAGE
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ROUTINE EXPLANATION

SUBROUTINE NAME

INDEX

REFSYS

PURFQSE

Calculation for the design of refrigeration system

ARGUMENT SEDUENCE
SUBROUTINE REFSYS
VARIABLE T
NAME | LINKAGE |§| ITEM | UNIT CONTENT
{(ARRAY) E
/0F D!
iEASE , 0FT " Control parameter for perturbation design
TBURN /MNP /R
i Sec {Burn time
PT /MNP 7R MW Total thermal power
: 4
DuTY /MNP /IR
' Duty factor
QREFHD  [/CREF  /]®r ' _ _
3 MW Reference refrigeration power for He
QREFNO /CREF /iR MW Reference refrigeration power for N,
4
UREFH /CREF ak MW Refrigeration power for He
. WRITE | 4
£ /CREF /1R .
OREFN » MW Refrigeration power for N.
WRITE | 4
COMMON NAMES JCREF  / /MNPI ¢ /OPT /
PARENT NAMES $M. 001

FUNCTION, CONSTRAINT.COMMENT :

AUTHOR

DATE

REVISION

PAGE
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ROUTINE

EXPLANATIGN

SUBROUTINE NAME INDEX

BLDSYS

PURPOSE

Calculation of building system design

ARGUMENT SEZCQUENCE :
SUBROUTINE BLDSYS
VARIABLE $
NAME LINKAGE ot [TEM | UNIT CONTENT
(ARRAY) £
ICASE /QPT /)t ] ]
03 , : Control parameter for perturbation design
PT ZHNPY /R _
: MW Total thermal power
RTFOUT /CTFO / g m Outer most position of TF coil
RREQ /CBLD /|R . .
: m Radius of reactor room for reference design
HRRO /CBLD /| R
. m Height of reactor room for reference design
SAUXD 7esLp 4l w2 Area of aux. building for reference design
- 4
VRR /CBLD /|R 3
. i Volume of reacter room
WRITE | 4
SAUX /CBLD /R 2 o
WRITE : m Area of aux. building
RRR /CBLD 7R m Radius of reactor rocm
WRITE | 4 ’
HRR /C8LD ks m Height of reactor room
WRITE | 4
COMMON NAMES /€BLD / /CTFO / /BNPY / /OPT /
PARENT NAMES M. 001
FUNCTION, CONSTRAINT,COMMENT ¢
AUTHOR DATE REVISION PAGE
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ROUTINE EXPLANATION

BLOCK DATA NAME

INDEX

$B8.001

PURPQSE

Data set for the composing materials

ARGUMENT SEQUENCE

BLOCK DATA $8.00!1

VARIABLE T

NAME | LINKAGE 5| ITEM § UNIT CONTENT
(ARRAY) ' E
DEN /MATTAS /R Ton /m> Density of materials
162 ) 4 :
ER /MATTAB /| R . . . .
o2 , : Obm-m |Electrical resistivity of materials
COMMON NAMES /RATTAB ¢/

FUNCTION,CONSTRAINT.CCMMENT::

AUTHOR

DATE

REYISIGN

PAGE
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Appendix-C3

AT — 7R AL
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4 T b F— 4 ERHRE

ANF—2B2Tr—a-12 p5KY, ZNEFozrr - Tre 2 BFNFN
FmAh o JRP A —FTEEHRIGELT R,

o ANF-4s2ERORBER
) Ela5238TFT505THB,
2 B2HSADBEIRA—LUZ T A—TERTEES,
3 AL IR A—TROBRNTIDULEOTS L2551, F—& 2 F—
22DETIH L TCETE,
) F—2 OREISEINTEDLD, BN O v IEBLTS L,

UFiEAhF—20%¥H2EY,

o BIKEDOA-FEAL bAd—FTHAE

o ROH— NI, HBBOr—FBANENE, BL, thIBERHOBAI
DHBET, BEHBRABCIIECR L, BB, ZOy—FR1IEOS vicdl T
El1EOAADINS,

LDHZ—FOARZLY, HBEL2ZLLTOT I L 7o rOHBESEES
N5, REHMBESITEZTHSOT, MNAMEL (70), MNAMEZ(70), MNAME3(70) ®
3oNEFEBER ., 1O L TR 2%y 5222 TAATEZ ST
g3,

LOH— FIM4BO L~ FTEREN, IRZSEAOHBEBBEEDIZATEN
a;ﬁar,%%mmmawwﬁoﬁaauwxaafaao

ABDTRNEHBPEBULoTR, Bl 1BZHB I 2 r28HT3CL,
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BHosrSve v

IDSDP -4 4 N—% - FL— b OB
IDSFR ------ 54 +— (REA2L) OFK
IDSWY - REBEOLE

1. =y
2. FIv¥ye PO—W
3. ER&EO—®

IDSBL - T3y POHE

IDSSH - EREOTE

IDSPP ------ PPz 4 2 ONE

IDSTC ----- TFa4 A OREOEHR

IDSCC -~ BLOEEHE (Central Column) OHrE
IDSBS - IR OH M

I1DSD¥ ... 52 9— (Dewar ) QMY

IDSAH ------ mesoER
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’Eﬁ'ﬁﬂ)’f Tie v

IAUX =1; MEREHESTE.
; MEEHELLRL,

I
o
.

IC0S =1; oz +EtEZTE,
s I FEFEEZLAZV,

f
o

s REHEER S 2 —2OHBET S,
; BEHEERAS -2 0OHNELLRN,

IGEOM =

o
o
- .

IMATT = 1; MBZOHERUVE T2 T3,
=0; HBEROHERUHEDEL 2,

ICOST = 1; ax FEOHHEERUHNZ2T 5,
=0; 22 +rROHERUHEDEL I,

IPLOT =1; ‘oo ¥ - A—FUEtE2T 5,
=0; Yuy ¥ - 1—F L HELR2L I,

INFLD = 1; RBEEL TS,
=0; BIBHEL2LZW,

TIOPNST= 1: NASTRAN ~Oi{ %2 T 5,
= 0; NASTRAN ~OHO 2L T,

TOPEQ = 1; EQUICIR mitE %2 T 5%,
0; EQUICIR DEtHE 2L &4,
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EERHHEOF v v

ICASE) 1T, 254 0BHTHODLEANE, ZOBHEOCIIONIIZERFOR
Ry, AT CH200FTve > Cdh), 1ONRIEERHCRLTO
(BERE2HLZWV) TRUNIZ LV, BERICRIEDORBLH 50T 2
ri’s B ad X9

ICASE(#) =10Xm-+n
m=0 - ﬁﬁ;;gm

n=10--BHEEZL (HERHORILEE)
=1-BHEEHH, Filicput detalz BREBEET 2,

=D e BHEEZL., (MERKOBRHLEELZV) ZERH ORI
BEvs.

RRELUTOSSvs Y IITFREOBVL2T S,
ICASE(2) =10Xm+ n
n=0-F5 L2 ER¥E—E
=1 75 X THEXEY - M¥EE—F

=0 e 75 X E¥EE T - B¥EXY
=3 oo 75 X< RIMBEER
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ICASE(4) == 0 ------ 54 +—ORHE®RLZL
=1 54 F—ORHEGH Y

ICASE(11) =0 ------ Fau—ORHEHZIL
=1-F2v—ORHEGSHY

ICASE(12) =0 ------TFa«4 2 BBz ETELRZL
=1 TPo4 A BECZETERD

ICASE(13) =0 ----- IS XD BECEEZL
=1 T3 X0 MZEEDLD
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BEdEOL Tre o

ITFOP1=1; tuf Xirai o EERZB{EREIOHELT S,
=0; .tiﬂ?f’ﬁ%ﬁb&b‘o

ITFOP2=1; tuq a4 ARDLEMBIZSHT, LRI IZEHSIRIED
DOHEL, BRHN, BEHRO2BYOLETIT S,
=2; LRCHELEBIHRETOATIT.
=0; FEEHER2TDLI WV,

ITFOP3=1; ruf #ia4 sl ELOAE, AOHRIBIEDOHNE B
¥, BEHE0ZEBYOFTETH S,
(ﬁﬂ:tu9909ﬁﬁmﬁ ------ R T 2.1,y W

By AIEERARE 24 L — LWMDHek > »HO
i - |
=2; LEHNE2EFHEOATITS
=0; LEHEZODEV,

ITROPA=1; hu4 £ra4 L OBLHOHEEBHHE, BEHKOZED OF
ETT S,
=2; LEHBBFHNOATHS,
=0; LRHBEETLRV,
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oy AHAOOFFTre v

KPLCR = 1: CROSS SECTION I H AT %,
= (0; CROSS SECTION RIZ2H{ L &2,

KPLPL = 1; PLANE FIGURER2 N T %,
= 0; PLANE FIGUREZHI L 1

HHN=J;£n4§»:4»(iifVQQU)QEEﬁ%%ﬁmhnf&U%
E@ﬁ’"&?%tﬂﬂ#éo

=0; LEEDOYSI72HALRV,.

KPLPF2=1; #u4f ¥ro4 2 ORBEREUCREILEEHDT S,
=0; EEEHDRLEL,

KPLTF = 1; BELEKEBTOREEER2HIT 5.
=0; FEEHEDELZL,

KPLHF = 1; rte4 ¥aa4 rORBH2HEHNT S,
=0; LEHEDELIZV,
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KTIT: #4 b dFove v
=10rE, ¥4 FA2EL,
=0DrE, 24 FalWhB,

ESW(I. J. E) : HEOE@EZ: FTve v

I=1onrsE, HEARCBETEAD s FTHBEL L ERT,
=20t¥%, LARCZETEZ2D 49 FTCHBLLERT.

J=10t %, BEONARBEIBEITEZY (» FTHELLERT,
=20ry, BEONBMBECETE2Y (> FTHBLLETT,
=30tx, BBOZBHILBETEXD 1 » FTHBLLERT,
=4bas,ﬂﬁoﬁﬁoﬂﬁmataz¢4,%?aaza&ﬁfo
=5nkE, BEOEBRAS A —20B/TEAY (9 FTHBLLERT,

K=1nkri, Y5 AT ExD (9 FTHELLERT,
=20LE, ¥4 R~ BTE2D (9 FTHBLLETRT,
=30rEk, REBRBUBEITZI A (»FTHBLLERT,
=40LE, 7505y FEBTEXD (> FTHBILERT,
=50¢E, BRERAECZETEAD (o FTHBTLLETRT,.
=6DtE, PFas ARBTZ2AD (o FTHBILERT,.
=7T0rE, TFas ABTERAD (> FTHILLERT,
=8mty, FOXEHERLBETZ2 Vv 1y FTHBLLERT,

KSH{l. J. ) Blors, shigETaRESELN, 0ok sXFHTV,
HL, XSF(l. 2 3 ) OEREBBORKEBCIETE 2D 49 FO L 5 ZBK
PERTIVLOBED,
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IPFOPI(]) =1; 1ZEHOFE A ¥iLa4 AHOBARELRDE, #os ¥ o
1 =1. NCPF A ADZBERITHEOL S, FALEEE, TFo4 ABWELH 1~
NCPFL RT3, 1, WHREROLEE, FEBSOAND

AT I
Z )
| - —- JEXER
Tk
19
© @ ~--
56 otk
12 >
O R

IPFOPI(I) =0; IBEOE v, ¥4 AROBRXBEOHER2TLR L,
IPFOP2=1; H#af X¥ia4 pic®l, RN ETHOHELT 5.
=0; LRHE2TDIV,
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|I.1x (1/5) #EvU =z b (EEEE)

HEES H OB & BE (Ton/ni) ESIERE (Q o)
1 SUS304 8 03 7.0 x10-7
2 sUs31o0 7. 92 9.0 %107
2 SUS316 7. 87 7.0 x 1077
4 Hastelloy X 8. 23 1.35x 1076
5 : Inconel 600 8 43 1.2 x10°8
6 [ =S SV i | 80 5.0 x10-7
7 | _ Cu 8. 93 1. 72x 108
8 A2 2. 69 2. 75x 108
g Kb 8 56 1.3 x10°7
10 Mo 10. 2 5.6 X108

=iI, ATLSEELETIZL,
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B 1%k (2/5) #B v =+ (HEH, E&H, B
HEES # OB £ ZHE (Ton/n) BRERE (Q n)
21 Pbin 11. 34 2.1 x107

22 C 2.25 _L_O

23 Be 1.84 6.4 x 108
24 B 2. 35 1.8 X101

25 By C 2. 54 1.0 x 101

26 Li 0. 534 9.4

27 Liz 0 2.013 1.0 x10m

28 Flibe 1. 82 1.0 x10mw

29 Ho O 1.0 1.0 x1o0W0

30 EAH A 2.4 1.0 x10%

31 W 18.1 5.5 x10-8
32 Liz S5i0; 2.52 1.6 x10®
a3 L‘iq, Si04 2. 28 1.0 x 10w

=, HPLEEEZETRIV,
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B 1% (3/5) #Brxt (HEHHE)
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| HEES OB £ “E (Ton/m’) BREHNE (Q n)
41 NbTi 6. 68 0.0
42 Nbz Sn 8. 20 0.0
43 Cuo (RAH) 8. 93 1.72X 108
44 AL 2. 69 2.75
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BI.1% (4/5 #Bv =2+ (R

MRS # B % BE (Ton/m’) ERERE (Q n)
51 i *F & H 5= (GFR) 2.0 1.0 x 1910
52 Z—r8—4 izl — 0.15 1.0 x 10w
vy v (SI)
53 FRP
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L. 1% (5/5) #Bv=zt (o)

HBES 7 ¥ % ZE (Ton/n’) BREFRE (Q o)
61 $iC 2.0 1.0 X100
62 Air 1.2 x10°2 1.0 x10%
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NAMELIST —EEZ(1)

Anr—Fo NAMELIST Reference B3 Perturbation¥s
INP1 NOPT '
NFLAG1
NMNP1 WHE DHE
NMNP2
INP2 NDP IDSDP # 0 d & & B8 | IDSDP # 0
(EIFR#) ICASE(3) # 0
NFF IDSFN # 0 IDSFN # 0
ICASE (4} # 0
NV IDSVV # 0 IDSVV % 0
ICASE (5) #0. 10
NBL IDSBL # 0 IDSBL # 0
ICASE (6) # 0. 10
NSH IDSSH # 0 IDSSE # 0
ICASE (7) #0. 10
NPF IDSPP +# 0 IDSPP # 0
ICASE (8) #0. 10
NTF IDSTC # 0 IDSTC + 0
ICASE (8) # 0. 10
NCC IDSCC # 0 IDSCC # 0
ICASE (10) #0. 10
NBJ IDSDN # 0 IDSDR # 0
NBS IDSBS # 0 IDSBS + 0
INP3 NPSPT
NPSPP BE
NADHE
NPUNS
NREFS TAUX# 0
NBLDS
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NAMELIST —EE%(2)

i AAr—=2 NAMELIST Reference EL Perturbetioni® st

INP4 NBDY!

NTSPIO
NTRIIO
NTCLIO
NELDIO
NPUMIO
NVENIO
NWCLIO IC0S+# 0
NGENIO
NREMIO
NCNTIO
NREFIO
NADHIG
NPSPIO

INP2 PLPARM
INP4 PLTFL IPLOT # 0 IPLOT # 0
PLTIN INFLD=1%>- IPLOT=1 IMFLD=~1%>-5> IPLOT-1

INPS NMFOPT
NNFDT IMFLD # 0

INPS NPLNT ICOS+# 0 ICBS+# ©
NCOST IENE# 0 1IENE+# 0
‘NEGY
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NAMELIST: NOPT (INP1)

EHE | EH (L k)

ICASE (13) KERHHEOr S v, BT FLe L ORBD
2Bz L,

1DSDP 4 =2 - FL—+r0O¥

IDSFN 74— (RENZL) OFHE

IDSVV REBERBONE

1DSBL TS5 vyy FOHE

IDSSH BEGEOTE

IDSPP PPz 4 A OATE

IDSTC P24 L OBEOCENE

1DSPC PFo4 L OBEOESE

1DsCC ROXHEONE

IDSBS EEOHE

1DSD¥ Fa 9 — (Dewar ) DX

IDSAH B I
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NAMELIST: NFLAG1 (INP1)

= o g | & (g k)

TAUX : HEEHES Ty v (0FERETT)
1C0S oz FPHEXTYs v (0, 1, -1, —2, —3)
1: Hazzx rdBE0A2TS
0: HELZVL
—1: BHFEEFEHE, Hax PHHEE2TS
—2: BAOFEEFEHECARITS
—23: "W £ (BL, BEHEITDIV)

1GEOM EZBHE SV b b Frs v (0FREL)

INATT HMBRIHES Fve v (01

1C0ST |2z P ERHEF v v (0FRITT)

1PLOT Fuy bep—FLvHEF T v (0FRIT1)

IMFLD BgEES Frs v (0F21T1)

10PNST NASTRAN 17— FAOHBF Fva v (0FRIT1)

I10PER EQUCIRDE S+ Fva v (0F 1)

KOUT HHSETASSIGNT o7 4 A &S (1T 6)
(1% AUB v E Licey FEND)

TTHETA BEOeRDEIDOuyg FLHHABE (degree)

(O TRV ERZANBEZ L) (F47+4 FHEIT360° )
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NAMELIST: NMNPI(1) (INP1)

Zr ¥ & &A G k)

RP T3 X EEE (M)

AP 35 L2 Bl¥E (HorizontalFHE) (M)

BP (2) 75 X< BI¥E (Vertical HE) (M)
BP(1)IT Z > 0, BP2X Z < 0 D,

ELL (2) MR (BP/ AP)
ELL(I}XZ > 0, ELL2{E Z < O >4 s,

ASP 7z2~s +H (RP/ AP}

1P T X Rt (MA)

BT Fbogs XaBE (T)

BTM BAFe s 2 BB (T)

SQA Z2HRE

Lp HE4 v4¥2% vz (H)

TAUN BFHALADKE (SEC)

CYCL PEAERLFELLE OB 2reeyele LTWWBE T+
L EOEYMIZ EBFELD ORNECHT B H

TRURN Burn phase BN (SEC )

NOP FEWOEE L 2 HE

BETAT FE4 F B

BETAP Hodg ¥FalfE

SLI HERs v &2 % =

RPL res4 FL Yo T (%)

VS 0-H @VS (V-5)

FV$ 0K VS lp Lp T35 H

TAUE zAAX—OBRULABHERME (SEC )

PT BB (MF)

PRN Wali Loading (MW/ M? }

TRISE 75 X< B LR (SEC )

DUTY Duty factor |

DLP ZARE

— 225 —




JAERI-M 87-021

NAMELIST: NMNP2 (INP1)

EHE | B G k)

IDFL T XvRNFOEEETRT A 2x—4 (FHiPera:
¥) |

1SPN T2 X NFOERBEE (FHP2EDTLRN)

ISPT 73X REOCEER

LN (5) EBESHETRT AT 2 — %

MN (5) "R E

LT (2) EBEARERT AT A — &

HT (2} "R t

DNP (5) TIX=HRLOERE (/M)

DNB (5) TIXHAERE ( /M)

THP (2) T3 XvHLRE (KeV )

TMB (2) TIXTHEHRRE (KeV )
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NAMELIST: NDP (INP2)

ZnL | BN (6 k)

RDP (5, 2) ¥4 nx—%FLr—p (i) OREE
(i=1; kM, j=2; F@)

ZDP (5, 2) Hpg =8 - SL—r(i)DZEM
(j=1; k@, j=2; T

SDp (6, 2) F4nh—2 - FLr—r(i)OEn 4 ¥LHER
(i=1; 89, i=2; T&)

NNDP (5, 2) 4 x—2 - Fr—1t (i) OHEES
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| NAMELIST: NF¥

(INP2)

% £ B (i g k)

NEFW
MNFW
FFTW
FEFW
DENFF
THFW

(10)

(10)
(10)

EI1BERMOR
FBIES (i) ROOVUEES

T XvRERCRTAB I EOREGRE
EI1EE (i ) RP0EETS (%)
EI1RE(I)RFOEE (ton/m? )
EBIEOESE ()
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NAMELIST: NVV (INP2)
EHE | EHN (GO k)
NPVY (z, 2) NFaz—a <o A (1) EBROAOEK
ek AL (i=1; k@, i=2; FH)
RVV (20, 2, 2) E(EROE(I)EZEHORORERE
(k=1; kM, k=2; T@)
ZVV (20, 2, 2) B(EROE (I )BEHORADZEE
(k=1; k@, k=2; F@)
| CVY (20, 2, 2) B(i)EFROBLi, i+ 10MIEE
(k=1; £, k=2; TFM)
THVV (20, 2) FB(IBEOEEL, v e BT 2HERAROE X
' (i=1; k@, j=2; T
NNVV (10) REBBOERE (i )RDDES
NEVV HEBBOBHOBRRD O
FEVV (10) REBRBOERHME (i) Roo5ENS
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NAMELIST: NBL (INP2)

WL (RN G k)

NPBL (10, 2) Tiuyre PE(L)RAREEROERAOE
(i=1; kM, i=2; T

RBL (20, 10, 2) E(jIEAMERE (i) AORER
(k=1; L@, k=2; T

ZBL (20, 10, 2) B EARAMRRE (i) R0ZEE
(k=1; kfd, k=2; T

CEL (20, 10, 2) E()EAMKFROMNK i, i+ 10oWMEEE
(k=1; k@, k=2; T6)

NZBL TS5uby FPeBRTEEON

NEBL {10) TIrye VOB(I)EOBBRRSOE

MNBL (10, 10) Tovye FOE(I)E, B RIOHBES

FEBL (10, 10)

Tovyy rOE(IE, B(i)RIZOERNE

— 230 —




JAERI —M 87— 021

NAMELIST: NSH (INP2)

EH L EH G k)

NPSH (10, 2) v A FOB(1I)BREKFOEZESAOR
(ij=1; k68, k=2; F#)

RSH (20, 10, 2) E(I)EBREKRFTE (1) AORERE
(k=1; Efd, k=2; T

ZSH (20, 10, 2) () BREERE (1) RO ZEE
(k=1; E#, k=2; T

CSH (20, 10, 2) B)ERMEROARL i, i+ 1OHEEE
(k=1; ki, k=2; T

NZSH v FRBETEEOR

NESH (10) v FOE(L I EORRRSTDOE

MNSH {10, 10) v-A FOE(LE, B ) RIOVUBES

FESH (10, 10) v—a FOE(L)E, £())RI0DEREE
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NAMELIST: NPF (INP2)

e | ER G k)

NCPF PP 4 A DR

NCPFI TFa2 4 A ORPICHAEPFa 4 L O

RPF (30) PFa4 A (1 )OWDODOREBE (m)

ZPF (30) PP 4 i (i) OFRLOZEE (o)

DRPF (30) PFars4 A (i)ORAFEOAEZ (m)

DZPF (30) PFas A {(i)OZAEOAE (m)

TIPF {30) PFoqs n (i)OBEBOEX

TVPF {30) PFas (i) OREBOE S

ATPF {30) PPos L (iYD7P o7& —oDBRAM

PEQUI (30) ATPF (i )ic e 2 FERIERIR

NEPFC (30) |PFa4 (i) OBEBTORD O

MNPFC (30, 10) PR (i) OREBBHE () RS ORIES

FEPFC (30, 10) PFPas a4 (i) 0oBEBAIE (| RZOFETS

NEPFI (30) PFa4 o4 (i) OEBERSORD O

MNPF1 (30, 10) PFPas n (i) OBRESSOE (I ) RPORIES
FEPFI (30, 10) PFa4 4 (i) OERAOE (| ) RTOEHTE
MNPFV (30) PFa4 o (i) DREHORDBS
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NAMELIST: NTF (INP2)

ERE ER G5 k)

NCTF | | TF2 4 2 OB

NPTF (10, 2) Bli)BERAURROEE RO
(i=1; kf1, j=2; F&m

RTF (20, 10, 2) BV ERMERE (i) XORBE
(k=1; k68, k=2; Ffm)

ZTF (20, 10, 2) B(I)ERORRE (i) A0 ZEE

| (k=1; B1, k=2; FfH)

CTF (20, 10, 2) Bli)BAMEROMETi, i+ 1OHKEE
(k=1; L&, k=2; F)

NZTFT CEMIZBRTFa s A 0B

NETF (10) TFTas A DE (i) EORKRT O

MNTF (10, 10) TFas A DB (iI)E, £(i)RFZOHEBES

FETF (10, 10) TFa4 L DW(i)E, Bli)RDOHEHANE (%)

TTTF - TFa4 LD FRHOEADES

TTF (10) TFa4 AOB(iI)BOIFHOEA

BRPL TIXTEE Yy T4 OMEHRE

RBTM RARIEOMIERE
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NAMELIST: NBS (INP2)

ZHe B G k)

MNBS REOHMBES
TWRS FHOBEE
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NAMELIST: NCC (INP2)

ZE R % | EFW GO k) _

1CTYP TP FA VI VADELZEDE S S o

IDPF (2, 2) PFPo4 A BB, ICTYP =2, 3002 2 WBke & 0,
(i=1; LW, i=2; F6)

NPCC (2) TPV UV HOEERON
(i=1; L8, i=2; F&)

ROCC (2) U PIN VY UHONEE
(i=1; LW, i=2; Fo)

RICC (2) T FIN LI HORER
(i=1; k8, i =2; T

ZCC (2) e FIRL -V UHTOES
(i=1; k@, i=2; TH)

RC (10, 2) VPR VIVHOE(BEOETEAORESE
(i=1; k@, j=2; T&)

ZC (10, 2) IRV v XOEIEEOTELADZ KR
(i=1; ktO, i=2; T

MNCC €t FIa v UHXORBES
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NAMELIST: NBJ (INP2)

=S &S (. j k)

¥NBJ LU —DORBES
TWRBJ : ~LrTe—ODEREE
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NAMELIST: NPSPT (INP3)

= 8B

TRIST

TFz2 4 A BilEsT FIFEER (sec )
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NAMELIST: NPSPP (INP3)

Z W e EN G k)

NTPL +5 L v RO Tine Mesh

TP (30, 50) Hof Fras 0 (1)OBBIET 5 — L 2R TH
M5 2—% (sec )

CURT {30, 50) HosXoas0(i)dt=TP (i, j) sec Iz B A
e i

FPOW pap: 4

CURPL {50) 73Xt =TP (i, j) sec iZHBIT 5 MWHE

EFH- E¥EZDa4 1 E
EFHENH- a1 2
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| NAMELIST: NADHE

T2 | &Y (i

| NSPNB NBI OEE 0K
NSPRF RFOEB O
NEQNB (30) (i) ENB] D&

| NEQRF (30) (i )ERFOBE
EKNB (30, 30) (i )ENB] OTime=(j )DL EDx A&~
FRRF (30) (i )EERFO B
PRNB (30, 30) (i)ENBI OTime=(j)D & EDEHD
PRRF {30, 30) (i YERFOTine=(j )DL X DEHD
EFNB {30) (i )EENBl 3=
EFRF (30) (i) ERFOLE
TSTNB (30) (i )BENBIl Minjection DHPBLSRM
TEDNB (30) (i )EENBI Minjection LK
TSTRF {30) (i YHERFMinjection OFEBEERL
TEDRF {30} {i)EERFOinjection D FFRE
PRSNB NBI HEH (Torr)
KT A NELR S
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NAMELIST: NPUMS (INP3)

E 8 e BN G k)
KPUMP BERUR OB ,

PRSRHE HERDES (Hel (Torr)
PRSRD REFRDES (D] (Torr}
PRSRT REXROED [T) (Torr}
ALTD AEHERT 7 POER
DATD NABEeERY Y POEE
ALSD HEHEY s rOES
DASD HEHESY 2 rOEE
DAVLY Y=t AL TOER
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NAMELIST: NREFS (INP3)

e EW (i j k)
QREFHO | WikHe RBMETT (kW)
QREFNO BH&EN » RBEW (kW)
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NAMELIST: NBLDS (INP3)

=8 e B k)

RRRO FEEE (reference BRE)
HRRO IFEOE X (reference FBEH)
SAUXO MEBFROLEBE (reference B]EH)
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NAMELIST: NBDYI

E 2 BIH (L k)

PDP Unit cost of divertor [M$/ton)

CGhp Contingency of divertor (%)

PFE {10} Unit cost of (i)th first wall material (M$/ton)

CGFW Contingency of first wall (%)

PIVV (10) Unit cost of (i)th vacuum vessel material

(M$/ton)

Cavy Contingency of vacuum vessel (%)

PJBL {16, 10) Unit cost of (j)th material in (i) th layer of
blanket material [M$/ton)

CGBL Contingency of blanket (%)

PJSH (10, 106) Unit cost of (j}th material in (i) th layer of
shield material [M$/ton)

CGSH Contingency of shield (%)

PPFC (30, 10) Unit cost of (j)th material in (i)th poloidal
coil conductor [M$/ton)

PPFY (30) Unit cost of vacuum chamber of (i)th poloidal
coil [(M$/toni

PPFI (30, 10) Unit cost of {j)th material in (i)th poloidal
coil [(M$/ton)

CGPF Contingency of poloidal coil (%)

PTF (10, 10) Unit cost of (j)th meterial in (i) th layer of
toroidal coil (M$/ton)

CGTF Contingency of toroidal coil (%)

PBS Unit cost of base (M$/ton)

CGRS Contingency of base [%)

PCC Unit cost of centre eylinder [(M$/ton)

CGCC Contingenecy of centre eylinder (%)

PBJ Unit cost of belljar (M$/ton]

CGBJ Contingency of belljar (%)
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NAMELIST: NTSPIO

EHE B G LK)

PTREC : Unit cost of rectifier for TF eoil [HS/HVA)
PTFLY Unit cost of flywheel for TF coil [(MS/MVA)
PTGEN : Unit cost of generator for TF coil (MB/MVA)
PTMTR Cost of motor for TF coil [M$/device)
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NAMELIST: NTRIIO

=ML B () k) |
PTRICN | Fixﬁd cost [M$)

PTRSL1

PTRSL2 Scaling cost (M$/ g/day)

THPTRI Tritium throughput (g/day]

PRTRI Tritium produection [g/day]

CNTB Tritium concertraion in blanket (g/kg)
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NAMELIST: NTCLIO

ZEL£ BEW G §k)

NTCV Reqﬁired number of perfect volum changes
required fer the cleanup campain interfacing for
vacuum vessel

NTCR Required number of perfect volum changes
required for the cleanup campain interfacing for
reactor room

EMV Franction of complete mixing sttained for V. V.

EMR Franction of complete mixing attained for
Reactor room

TTCV Desired cleanup time for V. V. (min)

PTCV Unit cost for V.V. T cleanup system

(M$/ (m? /min)0‘21]
PTCR Unit cost for K. R T cleanup system
(Ms/ (m* /min) % 38)

PTCOP Ducting and Piping (M$/device!

PTCVLC Valving. Louvers. Controllers [(M$/device]

PTCSH Supports and Hangers [Hs/devicél

PTCES Exhaust Steck (M$/device)

PTCI Instrumentstion (M$/device)

PTCPS Penetration Seals (M$/device)

PTCRBD Recirculation Blowers and Drivers [M%/deviece]
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NAMELIST: NBLDIO

T E I EW (g k)

PBLD1 Volumetric unit cost bf reactor room [(M$/m® )
PBLDZ Ares unit cost of aux-room [ME/m? )
PBLD3 Cost of utility [M$/deviee)
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NAMELIST: NPUNIO

Zue &G k)

COHE Unit cost of He pump (M$/m® /s)

coDT Unit cost of D-T pump IME/m® /s)
CORC Unit cost of recovery pump {M$/m® /s)
COMY Unit cost of metal valve [Ms/ml's]
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NAMELIST: NVENIO

Zw s BA G k) |
PEVACP Air conditioning Package cost [H$/HV0'67]

PEVEE Exhaust blawer’s (with motors) cost [M$/m® /min)
PEVAR Air reheater’s cost [M$/MN0'28}

PEVAD Air ducting for reactor hall (M$/m? )

PEVEF Electrostatiec filters [M$/m® /min)

PEVPLD Plenums. Louvers. Dampers. Valves (M$/m® /min)
PEVIHF Inlet and HEPA filters and Frames (M3/m® /min)
PEVEP Electric power wiring [M$/MW)

PEVHS Hangers and Supports [(M3/M)

PEVCT Condensate Tanks [M$/kgwater/days)

PEVCS Control System [{M$/device)

PEVM Monitors (M$/device)

PEVT Tie~ins for Tritium ctleanup system (M$/device)
PEVFP | Foundation and Pads [M$/device)

PEVPP Piping and Flumbing [(M$/device])

PEVIV Isalation Velves (M$/device)
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NAMELIST: NWCLIO

EE e |BEHNG § k)

PPFP Unit cost per peak fusion power [MS/(MW)O'SZZ}
PAFP Unit cost per average fusion power {MS/(MW)O'SIS}
PTFP Unit cost per totsl fusion power [M$/(MJ)0'749]
PPCP Unit cost per pesk PF coil heating (Ms/ (W) O 822
PPCA Unit cost per average coil heating [M$/(MW]0‘815]
PPCT Unit eost per totsl coil hesting (Ms/ (43 745,
PTCP Unit eost per peak TF coil heating [M$/(MN)0‘822J
PFCA Unit cost per average toil heating (M$/(MN)0'815]
PTCT Unit cost per total coil hesting (Ms/ (1) 0 749
TEMPR PF coil base temperature difference ()

TEMPM PF coil maximam temperature difference ()

TEMTB TF coil base temperature difference [T}

TEMTH TF ecoil maximam temperéture difference [T

PTAP Unit cost per total average power [M$/(MW)0'8683
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 NAMELIST: NGENIO

EE BEW () k)

PGEN Unit cost of generator [H$/I[VAO‘ 7]
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NAMELIST: NREMIO

ZH L2\ \EX G § k)

PREM Reference cost of remoto system (M$/device}
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NAMELIST: NCNTI0

8L | EA G

i

k)

PCNT 1

Reference cost of control system (M$/device)
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NAMELIST: NREFIO

T M A KSR (i k)

PREFHE : Unit cost of He refrigerstion system [(N$/device)
PREFN Unit cost of N refrigeration system (M$/device)
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NAMEL1ST: NADHIO

W2 | BN (. § k)

PADN Unit cost of NBI (M$/MW)
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NAMELIST: NPSPI0

&% EF G 6 k)

PFLYP Unit cost of flywheel for Poloidal coil power
supply (M$/H])

PGENP Unit cost of generstor for Poloidal eoil power
supply (H$S/MVA)

PMOTP Unit cost of motor for Poloidal eoil power
supply [M$/device)

PSCRP Unit cost of Thyristor-Type rectifier invertor
power supply (N$/MVA)

PSWTP Unit cost of SCR switch cost (MS/MVA)
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NAMELIST: PLPA_RAM (INPZ, INP4)

% 8% |RA (. k) -

XMAX Rﬁ@¢%<%féﬁiﬁfmf

YMAX LB BRAODZEE (m)
ZHIGT KELHBLHLHTZO0ES (n) «~HEOHRS
MAGNF1 FEROMBR (x4 )
MAGNF2 FEROBR (¥4 )
NPLOT Try s HNETR2=y P ES (BHL 1 )
t
ERIWEADTS
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NAMELIST: PLTFL (INP2, INP4)
N Z I EM G . k)
KPLCR WERE S o
KPLPL EEmEt Sre v
KPLPF1 Huds a4 LBEREEE
KPLPF2 Ruq Hoaq A BE, BRIES Sve v
KPLTF EEHEFLEHSE (EBKEEH) +Fve v
KPLNF Fr4 XAl ARBIELSre v
KTIT 4 b0 -FTFve v
KS¥ (2, 5, 8) Tro X -2V (0 F
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NAMEL1ST: NMFOPT

e | BERG . k)

ITFOP1 res oo A BMLEBIOHES T o

ITFOP2 Fr4 iz LB RHSIRVEDOMES T
v .

ITFOPS PR ol Al ALHOHES T o

ITFOP4 burg a4 AWML BLOOHES Sve v

IPFOP1 (30)
IPFOP2

Huag a4 AARABRBHAEST v o
Hus ol rCMEBHLETFTHOHES T

¥ o
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NAMELIST: PLTIN

(INP2, INP4)

T2 BA (. k)

N1DPLT ' TINE= 4 — 1 D538 ¥
FZAENIDPLT= 1 B 5 I TIMES M 2 52D 24— AT
BRefd.  LERYBHTIMEFRATALD1IH
T L5, NIDPLT=0 2 RA ¥+ 3 &,

IDNUM (9) AE XN EZTIMEOueshES

<@ A WXNIDPLT= 1 TTIMEX® 4 > FTPL B8 D #E 1
PeEoTBEE, IDNUM(1) =3 L4 HET(1)~
TR FTL, TW~TRO 2202y~ 1 THeH
<o

% L, IDNUN(I-1)+ 1 & IDNUM (I} @ TPL MD{EA31x102

DEZHNTBEB4EI0B 13 “PLTPF-FIGI-ERROR” o

A e—CEHATENERGTR2RIT 3,
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NAMELIST: NMFDT

8 H | BN G

i

k)

SIGMAB

EANZBry— s {BTEIo®

— 261 —




JAERI — M 87 —021

NAMELIST: NPLNT (INP6)

ZE o % EF G k)
PE Electrie Qutput Power
PEP {5) Switchgear Load
Station Service Equip Load
Switchboard Load
Electrical Structures Load
Power & Control Wiring Load
ALND Site Area
VR (12) Building Volume

Site Improvements and Facilities

Reactor Building

Hot Cell Building

Fuel Handling and Strage Buliding
Radioactive Waste Building

Control Room Building

Electric Equipment and Power Supply Building
Cooling System Structure

Cryvogenics and Inert Gas Strnge Building
Turbine Buildings

Miscel laneous Buildings

Ventilation Stack
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NAMELIST: NPLAT (INP6)

ERE

R (i

i

k)

FR

SR

VAL
AAL
PKBI
PRFH
NEPMP

(12)

(12)

Volume Fraction of Building Wall
Site Improvements and Faeilities
Reactor Building
Hot Cell Building
Fuel Handling and Strage Buliding
Radioactive Waste Building
Control Room Building
Electric Equipment and Power Supply Building
"Looling System Structure
Cryogenics and Inert Gas Strage Building
Turbine Buildings
Miscel laneous Buildings
Ventilation Stack
Plot Arez of Building
Site Improvements and Facilities
Reactor Building
Hot Cell Building
Fuel Handling and Strage Buliding
Redioactive Waste Building
Control Room Building
Electrie Equipment and Power Supply Building
Cooling System Structure
Cryogenics and lnert Gas Strage Building
Turbine Buildings
Miscellaneous Buildings
Ventilaztion Stack
Total Volume of All Building
Total Plot Area of All Building
NBl Power
RF Heating Power

Number of Exhaust System
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NAMELIST: NPLNT(INP6)

xE s B G§ k)

SPHE Required Pumping Speed for He Gas

SPD Required Pumping Speed for D Gas

SPT Required Pumping Speed for Ty Gas

DAVG Diameter of Gate Valve

DAVR Diameter of Right Angle Valve

VCV Volume of Coil Vaccum“Chamber

TPRCP Max. Energy-input to PF Coils

PWCP Max. Volt X Max Current of PF Coils

PWRP Mex. Volt x Max Current of TF Coils

T™] Max. Energy-input to TF Coils

QFLD Flow Rate of Coolant

JREFH Liq. He System Load

QREFN Ligq. N System Load

QLHE Liq. He Refrigerator Load

QLNZ Liq. N Refrigerator Load

PFH {3) Tritium Through put
Tritium Production
Tritium Concentraztion in Blanket

QFL (1) Initial Inventory of Tritium

QFL {2) Initial Inventory of Deuterium

NSM Number of Special Materials

QSH FWeight of Specsil Materials

FCF Rate of Construction Faciiities, Equipment and
Services

FEM Rete of Engineering and Construction Mangement
Service

NCR Max. Number of Ractor Component HReplacement
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NAMELIST: NPLNT (INP6)

2 KA k)

TLF {10) Life time of Reactor Component
Divertor or Limiter Plate
First Wall

Vacuum Vessel

Blancet

Shield

Torcidal Field Magnet
Poroidal Field Magnet

Buking Cylinder

Magnet Cryostat System

Support Structure

TRBRN Annual Consumed Quantity Fuel

TBRED Tritium Breeding Ratio

PAF Plant Availability Factor

P Construction Period

" TLFP Plant Life Time

FRE (10. 10. 10) Feight of Material i of Zone k in Reactor

Equipment j (i. j. k)
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NAMELIST: NCOST (INP6)

E WA

®H (i

i

k)

CL (1}
CL (2)
CRV

CRS

(12)

Unit Cost of Land
Unit Cost of Site Cleaning
Unit Cost of Building (per Wall Volume)
Site Improvements and Facilities
Reactor Builiding
Hot Cel]l Building
Fuel Handing and Storarge Build
Reactive Waste Builinding
Contro! Roow Building
Eiectrical Equipment and Pwer Supply Building
Cooling System Structure
Cryogenies and Inert Gas Storage Building
Turbine Building
Miscellaneous Building
Ventiation Stack
Unit Cost of Building (per Piot Area)
Site Improvements and Facilities
Reactor Builiding
Hot Cel! Building
Fuel Handing and Storarge Build
Reactive Waste Builinding
Contro! Room Building
Electrical Equipment and Pwer Supply Building
Cooling System Structure
Cryogenics and Inert Gas Storage Building
Turbine Building
Miscellaneous Building

Ventiation Stack
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NAMELIST: NCOST (INP6)

8L EA G0 k)|
CRU (12) | Cost of Utility
Site Improvements and Facilities
Reartor Builiding
Hot Cell Building
Fuel Handing and Storarge Build
Reactive Waste Builinding
Control Room Building
Electrical Equipment and Pwer Supply Building
Cooling System Structure
Cryogenics and Inert Gas Storsge Buiiding
Turbine Building
Miscellaneous Building
_ Ventiation Stack
CPH (1) Unit Cost of NBI
CPH (2) Unit Cost of RFH
CHEP Unit Cost of He—-Exhaust Pump
ChT Unit Cost of D.T Exhsust Pump
(1 Unit Cost of Gate Valve
CVRA Unit Cost of Right-gngle Valve
cvu Cost of Rough Exhaust System
cvC Unit Cost of Coil Veccum Chamber Exhaust System
CPsS (5) Unit Cost of Flywheeel for PFC
Unit Cost of Generator for PFC
Cost of Moter for PFC
Unit Cost of Reetifier for PFC
Unit Cost of SCR Switeh for PFC
CTPS (4) Unit Cost of Rectifier for PFC

Unit Cost of Flywheel for PFC

Unit Cost of Gererator for PFC

Cost of Moter for PFC
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NAMELIST: NCOST (INP6)

E ¥ e B G k)
CHT (8) Unit Cost of Pumps and Motor Drives
Unit Cost of Heat Exchanger
Unit Cost of Steam Generator
Cost of Other Main Heat Transfer
Unit Cost of NBI Cooling Syst
Unit Cost of RFH Cooling System
Unit Cost of Power Supply Cooling System
Unit Cost of Refrigerator Cooling System
CRF (2) Unit Cost of Liq.He Refrigerator
Unit Cost of Lig. N2 Refrigerator
CR¥ Cost of Radicactive Waste Treatment & Disposal
CFH (3) Cost of Fuel Handling System Utilities
Unit Cost of Fue! Circulating System
Unit Cost of Tritium Recovery System
COTH Cost of Other Reactor Plant Equipment
CICR Cost of Instrumentation & Control
CFL (2) Unit Cost of Tritium
Unit Cost of Deuterium
CTP {7 Unit Cost of Turbine Plant Equipment

Turbine Genersators

Mine Steam {or Other Fluid) System
ffeat Rejection Systems

Condensing System

Feed Heating System

Other Turbine Plant Equipment

Instrumention and Control Equipment
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NAMELIST: NCOST (INPE}

o et

& (i j k)

CEP

CHP

CSM
RSPA

RCA

FOC
FIDC
FEDC

(9)

(4)

(10)
(7}

(7)

(2)
{2)

Unit Cost of Electric Plant Equipment
Switchgear
Station Serviece Equipment
Switchboads {Including Heat Tracing)
Protective Equipment
Eleetrical Structures and Wiring Containers
Power and Control Wiring
Electical! Lighting

Cost of Misecellaneous Plant Equipment
Transportation and Lifting Equipment
Air and Water Service System
CommunicationsEquipment
Furnishing and Fixtures

Unit Cost of Special Material

Spare Parts Allowance
Lend and Land Right (FEBEFEL L)
Structures and Site Facilities
Resctor Plant Equipment
Turbine Plant Equipment
Electric Pilant Equipment
Miscellaneous Plent Equipment

Continagency Allowance
Land end Land Right (FHEEIAZ L)
Structures and Site Facilities
Reactor Plant Equipment
Turbine Plant Equipment
Electric Plant Equipment
Miscellaneous Plant Equipment

Rate of Other Cost

Interest Rate (Without & with Escalation)

Eseelation{ (DI TX0.0 2¥3, )
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NAMELIST: NCOST (INP6)

L | &H () k)
FoP Rate of Operating & Mazintenance Cost
CREP (10) Replacement Cost
Divertor or Limiter Plate
First Wall
Vacuum Vesssel
Blanket
Shield
Toroidal Field Magnet
Poroidal Field Magnet
Bueking Cylinder
Magnet Cryostat S&stem
Support Structure
FCR (2) Annual Fixed Change Rate
(Without & with Escalation)
E Annua! Escalation Rate
FCL (7) Leaning Curve for Reacter Equipment
Divertor or Limiter Plate
First Wall
Vacuum Vesssel
Blanket
Shield
Toroidal Field Magnet
Poroidal Field Magnet
NSTD (7) Production Quantity of Resctor Equipment Before

Unit Cost of Resctor Equipment
Divertor or Limiter Plate
First Wall
Vecuum Vesssel
Blanket .

Shield
Toroidal Field Magnet
Poroidal Field Magnet
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NAMELIST: NCOST (INPS)

o

3 (i .

k)

NBF

NPRD

CRE

(7)

{7)

{10. 10. 10)

Production Quantity of Reactor Equipment Before
This Production Start

Divertor or Limiter Plate

First Wall

Vacuum Vesssel

Blanket

Shieid

Toroidal Field Magnet

Porvidal Field Magnet
Production Quantity of Required for Reactor
Equipment

Divertor or Limiter Plate

First Wall

Vacuum Vesssel

Blanket

Shield

Teroidal Field Magnet

Poroidal Field Magnet
Unit Cost of Material i of Zone k in Reactor

Equipment j (3. j, k)
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NAMELIST: NENGY (INPG)

i

&3 (i i k)

1

ERCA

ERSPA

(10)

Contingency Allowance
Divertor or Limiter Plate
First Wall
Vacuum Vessel
Blanket
Shield
Toloidalt Field Magnet
Poloidal Field Magnet
Bucking Cylinder
Magnet Cryostat System
Support Structures

Spare Parts Allowance
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