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1) 544y

WF7] : 6,100 USRT (21.4476MW)

7P ;53,235,000 Kcal/hr(61.899MW)

D.I Water : Make—up 70 m*/hr

Polishing 17 MQ2—cm750 m*/hr

1M2—em21]1 me/hr

Compressed Air : 330 Nm/hr* 2 Set at 7
Kg/cm

Borated Water : Water Tank—Storage
tank 11,000 ¢

Mixing Tank 6,000 ¢

Hot Gas Chamber (N2)—6n

Etc

2) gukdn]

WY57] 1 1920 USRT

W7hg) 10,140,000 Kcal/hr

By 108

T7)ZE37]1:9

2, E54dH| 71RAIE

1) 29 % WZIA|AE(Heating & Cooling
System)

Y 7tA) 22812 DI(Deionized & Demineralize-
dDWaterE AH25t] A 2= g3 A7
ZX|(KSTAR : Korea Superconducting Tokam-
ak Advanced Research)o| A wAst= dS
wE7IE St ¥Zshs 13 W3 29} DL
Water®] 4& dedtol WE7|9 W4 &L ¥
shol 9] 52 wjEe}r] 9)e 23} ¥4I R A
ok &, 4 w3k Ao Abe) & 14
Z3lget sta E ) Wev), B g AL
o|& 2zt Wz 2t i) FFE7)e 2d ¥
WA 288 Super Heated N2 GasE o] &3}
o] 72138712 Bakeout3 ¥ Borated WaterZ
ARRSl 2F L7118 2F T Wase 2714
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YZhMu|ZAM 99. 785 91



>

SLAHI0 TR

{

D1z 3=z

12} 3] 2= DI Water Cooler(Heat Exchange-
r), DI Water Circulation Pump, DI Water
Storage Tank® FA=o] Z+ 48 AXjd DL
Water& #A1A AEZX A gyt 4L
W37+5t3, Cooling LoopE F549 FolviA S
ERH o2 22 B2 MY EE T 3
29 742 b5 2ok

— 27°CD.I.Cooling Loop

NBI Ion Source Cooling Loop

NBI Beam Line Cooling Loop

Other Equip. Cooling Loop

— 35C& 50CD.ICooling Loop

~ Borated & Bakeout Loop

Borated Water Loop

Bakeout Loop

2) 22} 3|2

22 3|2 e, ¥4 &, ¥ 2 WgsE
TAE 1A S22 RE dgdd A&
TS B4 @2 T3l S22 wEsEg
4@t} DIWater Loopoll A} €92 wj& 5] ojo}
W7 B2 AA ¥4eHe g8 2o

— Baseline Step : 1.7 MW

— Upgrade Step : 1758 MW

ojFol Wz gats o] g3t A& & 4= 9l
= A% 3HC 2 50C DI Water System,
Borated System©] 11, 27°C D.I. Water System<
Wy 272=0F B4 2TU H2E oYX
depy Zwold ARE Y g ol gl
Pre-Cooling3}3L YA WE7]& o] &3}
& W& 3= T3] Systemo] LT3
25 g FASHHEA, ¥E7] AXE gk o
AR Aokl Hu|7) H g i) )29
4L o3t Z

— Chilled Water Cooling Loop

92 ZhMH|ZA 99, 72S

— Treated Water Cooling Loop

e 27°C System Cooling Loop

® 35C & 50°C System Cooling Loop

® Motor Generator & Emergency Generator
Cooling Loop

2) D.I Water System

1) D.I Make-Up System

12 W3 28 %7]e Fill-Up stx, Zx]9]
Hg A ula, v w4 58 183t DL
Make-Up System-< A %] g+t Make-Up Syste-
me AEEAE 13 APz 3,
Ak A L Polisher EF7]5 138t 27C
oA 17TMQ—cm o}}o 2 3t}

2) D.I Polishing System

DIWater= 2 3] 2 WzZh5A 5o Al 52
EWj#Y 74 F A opH HEd o
7t §AIE ] 22 DIWater7} RE5X] g1
AL A E3A F22 Tof whe FARA o
o] &g 3}t}. DI Polishing System< z} Wz}
R 278 B9 Qualitys FX 3517
At} Zk W7} sl2 e AX)ste) LHT)

(3) Instrument Air System

AEEA] L E540) 9] Ao 2 9% Instrum-
ent Air System PackageZ® A %} 3lt}.

3. JEER o 2FHYY

(1) Baseline Step

w158 7HH o2 20 Sec. Pulse® 19
503] Pulse, 17 10097 A3 4.

1d 24 AIZE T=15Min/Cycle x50 - Cycle/
Day =750Min (12.5Hr)

2) Upgrade Step

) 407 THH 2 Z 300 Sec. Pulse® 19 o)
203] Pulse, A7 10047 A @ &A.

19 &HAIZE T=40Min/Cycle x20 Cycle/
Day=800Min (13.3Hr)
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— Heating Load
Baseline Step Upgrade Step
Equipments Oper. Pulse Avg. Oper. Pulse Avg.
Time Load L-oad Time Load Load
PEC’s 20s 16.0 0.356 300s 405 5.063
ICH antenna 20s 0.274 0.006 300s 0.443 0.053
LHH 20s 0.32 0.0071 300s 0.96 0.123
Tokamak Shield 20s 3.72 0.083 300s 3.72 0.083
Diagnostic 24hr 0.01 0.01 - - -
ICH Transmitter 20s 6.75 0.15 300s 135 1.688
NBI Beam Line 20s 25.0 0.556 300s 75.0 9.375
NBI lon Source 20s 2.0 0.044 300s 6.0 0.75
NBI Power Supplies 20s 0.843 0.019 300s 2.53 0.316
LHH Klystrons 20s 5.66 0.126 300s 16.98 2213
ECH 24hr 0.037 0.037 — ~ -
TF/PF Power Supplies 24hr 0065 | o9 | aar 0065 | o2
DC Busbars 24hr 0.729 o2 24hr 0.729 e
Vacuum Pumping 24hr 0.254 0.254 24hr 0.254 0.254
Transmission system 24hr 0.544 0.544 24hr 0.544 0.544
Motor Generator 24hr 2.0 2.0 24hr 40 40
Cryogenic Compressor 24hr 3.66 3.66 24hr 3.66 3.66
Cryogenic system 24hr 0.244 0.244 24hr 0.244 0.244
Emergency Generator 24hr 2.04 2.04 24hr 2.04 2.04
Borated 24hr 0.1256 0.1256 24hr 0.1256 0.1256
Bakeout 24hr 0.186 0.186 24hr 0.186 0.186
@) A=A & gk & [31] o 71E Astee) £ARHA
DRCE ERNETAERY 22 ¥A9T
- A5 £¥ L 2 2) W7t 54
BI3TE B4 Aade 27] BF, 3 —1x Y zt<=(Demineralized & Deionized
Brg A wis, vdulg 58 2E o] Water) 7%
B8 fap] ol fm HEFE )% Wrhsel FAEE 1047 £4RS o D
SALAT AN A5 Mo} o ITJ 3 280] 10%°1 AstEA && A
v

@ NBI Ion Source : 27°C oA 17M2—cm ©]
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A, &&4F4 100ppb ©] 3}

@ 718} DIWater System:27C, 35C %
50°Co A 1MQ—cm o144

— 22} Y44 (Treated Water) A%

53 #4349 730 glenz Yis B
7 A{FE AHS 3 gurd9d BFE 7
= @tk Bgre divle) =& Ho 9 ny
A7 o2 & A, FE U 9w Eo] WA}
of £3o] otstd F 9ouz EJUZ A
Filtering System2- zt&t},

3) ¥R &%

— 12 Wz (Demineralized & Deionized

=B

i 311218 Nsteel £3

Water) A%

@ Pulse &47x] Y24 System

Pulse &3 Fo YAs: 4% & WA
Pulse®7}A] 28£3] AAE & A= £F

@ Non-Pulse £33 Wz System

23 Foll 2 dF e FE3 AAL &
Ae £F

@ ¥gs2=

AEZA I+ WAFLEE 7IF22 3FFH
(27°C, 35C, 50°C)E T-&. &, Cryo. System(He
Refrigerator)< 15C In/25C Out

— 22} Bz (Treated Water) A%

100CFU/mi O]

1. 15 23. C|2220)st 0.02 mg/1 0|3t | 0.000 mg/1
2. 24/50ml 24 24, WAl 0.01 mg/1 O[5} | 0.000 mg/1
3. 0.05 mg/1 0|3} | 0.00 mg/1 |25. S5 0.7 mg/1 031 | 0.000 mg/1
4. 1.5 mg/1 0|3} 0.3 mg/1 |26. OfjE!IHI 0.3 mg/1 0I5} | 0.000 mg/1
5. 0.05 mg/1 0|3} | 0.000 mg/1 }27. A 0.5 mg/1 0|5t | 0.000 mg/1
6. 0.01 mg/1 O[5 | 0.000 mg/1 |28. 2= 300 mg/1 0|8} 51 mg/1
7. EHE 0.000 mg/1 |29, JUZIMZE £H)ZF| 10 mg/1 0|5} 0.3 mg/1
8. E224& 0.00 mg/1 [30. HM 2% =

9. 67t 38 0.05 mg/1 O[3 | 0.00 mg/1 |31.5¢ S| &

10. ol AL 0.5 mg/1 0|5} 0.00 mg/1 [32. 5 1 mg/1 015} 0.00 mg/1
1. FANEA 10 mg/1 0|3} 22 mg/1  [33. M 5 0|5} 0

12. 3|=8 0.01 mg/1 0|3} | 0.000 mg/1 |[34. S0|2AH &MH | 05 mg/1 0|3l 0.0 mg/1
13. HlE 0.05 mg/1 0f3 | 0.000 mg/1 |35. £L0(REE 58-85 73

14, ZE2|E= HE 0.1 mg/1 0[5} - 36. Ofgd 1 mg/1 0I5} 0.06 mg/1
15. C}O|OFR| = 0.02 mg/1 O[3} | 0.000 mg/1 |37. g0l 150 mg/1 0|3t 13 mg/1
16. T2lEl2 0.06 mg/1 0{3} | 0.000 mg/1 |38. BLARS 500 mg/1 0|5} 160 mg/1
17. Y2jEl2 0.25 mg/1 013} | 0.000 mg/1 |39. & 0.3 mg/1 0|5} 0.00 mg/1
18. H|ERE|IR2 0.04 mg/1 0{5t | 0.000 mg/1 |40, 22t 0.3 mg/1 Ol3t 0.00 mg/1
19. ZHI 0.07 mg/1 0I5} | 0.000 mg/1 |41. I 2% 0]5} =

20, EB|E2= ot 0.1 mg/1 0151 | 0.000 mg/1 |42. EMo|2 200 mg/1 0|51 5 mg/1
21 BlERIE22 o2 | 0.01 mg/10/8} | 0.000 mg/1 |43. YF0|= 0.2 mg/1 0J5} 0.00 mg/1
22. Ec|E=2= ofgl’d] 0.03 mg/1 0I5t | 0.000 mg/1 ‘
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4) Borated & Bakeout System

— Bakeout System

AEFA &34 7|7 F Vacuum Vessel 9]
2% JacketWol] 360°C Super Heated N2 GasZ
48Hr o] FF3 9 Bakingsl®d Vacuum
Vessel W59} B2 A A3}

* Blower &% : 2 Kg/S (123 CMM)

* Inlet Pressure : 3 Kg/ow

— Borated System

Vacuum Vessel9] Bakingo] €1 N2 Gas”}
SHE FHZ = A B FU7 ¥R 81
Vacuum Vessel®] 257} 35C A= 2 73l=
Borated Waterg FUstas 2 ¢ggo=
Vacuum Vessel 2% Jacket W] N2 Gas& d]7)

2 i3t

(5) D.| Water System

1) D.I Make—Up System

DIMake—Up System #2}-€3& Cooling
Water SystemS Z7]9] 48Hr oW = &
T e &FE VIELE 3E, AX] H
A%k w7, vl T st F8
< grgi

System Type : 2] A4}2]

A A4 Polisher W3 F71& 3183
27°CAM 1TMQ—em o)

2) DI Polishing System

DI Polishing System< ZF WZ}3|2oflA &
T8 WA QualityE #1387 Y8k 2+
Wzt 322 AAse FEd

— NBI Ion Source

g% System AA SEHFF 100%

ANE D 2TM2—cm oA 1TM2—cm o] 4

— 7)€} System

A2}k | System WA S5 F oF 6%

Ak 1 35C 2 50°CoAl A 1M2—cm o] 4

(6} Instrument Air System

1) Air Quality

Instrument Air A} o} Oilless & Dry
AirZ 4 0.01 Micron

2) Air Capacity

Air Vol. : 300 Nm¢/Hr

Required Pressure : 7.0 Kg/ o

Dew Point : -40C

3) System Component

Air Compressor, Air Dryer, Air Receiver
Tank, Auto Purge Control & Miscellaneous
Item
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Q) As

1) Wyz4st

A ¥R WZH3-3}+= Baseline Step¥} Upgra-
de Stepl.Z TEEO] Aol7t glovF 7} o
R A, W7 A avle Ay A 2
el de gaH oz A § g F83%
&) HEEZE nH )

—APTA 2HGA

@ Baseline Step

15Minute 7H4 2.2 20 Sec. ¢} Pulse7} 243
3k 1Y Hd) 503] Pulse2 &7+ 10097 49

@ Upgrade Step

40Minute 714 2 2 300Sec. F<F Pulse7} A8
&t 19 F o 203] Pulse2 4710093 AF

— 254

@ Pulsed Load

Pulse &35+ 4@3X= Average Load7}
Cycle Times<t x| e] WzHE a2 vehuo,
o] 5515 th& ¥ Pulse’} A12E]7] A7A] &
23] AAS Agel A Ao] YLEE slodof 8
t}. Pulse®] AJ7F2 Baseline StepA] 20Sec,

Upgrade StepA] ol & 300Sece]tt.

@ Non-Pulsed Load

PulseZ 2 HHA AR APAIH
St AL AH o] YZHREE Ve,
o] B3t dAES FR3] AAS A 47
ol X7ge] YEF 3o of Fhet

2) 718=x4

— 34 F% Lw (L/S)

Lw=Pulsed Load(MW) x 860,000Kcal/
MW +(3,600Sec x AT)

o} 7] 4], IMW =860,000K cal

— WZAx 23} Q (Keal/Hr)

Q=Pulsed Load(MW) x 860,000Kcal/MW x
Duty Factor

— Pulsed Load el
Time/Cycle Time)

Baseline Step : 20S+900S=0.0222

Upgrade Step : 3005 +2,400S=0.125

* TPX : 1,000S +4,500S8 =0.222

Non—Pulsed : 100% =1.0

(2) Baseline Step

1) Deionized & Demineralized Water

O) 21— 5
e 4

3 $2AS(Pulsed

PULSED | AVG. | WATERTEMP. | FLOW WATER | COOLING | WATER
TEMP. | EQUPMENT | OPER. | LOAD | LOAD () RATE iy LOAD | QUALITY | mremark
ZONE | (SYSTEM) | TME
wo [ w [ N [ar| s | N [ ap [ Kehr | Mow
PFC'S 20s | 16 |o3s6| 50 [ 118 | 324 | 103 | 414 | 305800 | 1
eana | 20s | 0274 o006 | 50 | 45 | 64 | 69 | 207 | 5300 | 1
LHH 20s | 032 [00om1| 50 [ 121 | 63 | 69 [621] 6200 | 1
50°C
SORAMAK | 205 | 372 {0083 | 50 | 192 | 463 |1379| 34 | 71100 | 1
DUCNOS 1 24nR | 001 | 001 | 80 | 65 | 037 |137.9| 138 | 8600 | 1
SUB TOTAL 20324 | 0462 39157 397.000 131RT
96 T aHRIM 9. THS
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NS, 20s | 675 | 0150 | 27 | 421 | 383 76 | 552 | 128900 | 1
NODEAM | 205 | 25 |osse| 21 | 118 | sost | 103 | 621 | 477800 | 1
NOocE | 20s | 2 [ooa| 21 | 181 | 316 | 103 | 931 | 38200 | 17
27°C
NBDOWER | 205 | 0843 |0019| 27 | 48 | 420 | 103 | 69 | 16200 | 1
LHH 20s | 566 | 012 276 | 108100 | 1
KLYSTRONS S . 0.126 27 39 347 51.7 7.6 , 0
ECH 24HR | 0037 | 0037 | 27 | 031 | 285 | 1379 69 | 31900 | 1
SUB TOTAL 4029 | 0932 6812 801,100 265RT
TF/PF 0.065
POWER SUP, | 24HR | 0065 | 02901 35 | 3 220 | 069 | 69 |236500 | 1
DCBUSBARS | 24HR | 0.729 ((’2722% 35 | 40 132 | 069 | 69 |1900600| 1
35C |VACUUM
PUNP 24HR | 0254 (0254 | 35 | 264 | 23 | 517 | 63 |218500 | 1
IRANS. | ogR | 0544 | 0544 | 35 | 10 13.0 - | = |4e8000] 1
SYs.
SUB TOTAL 1592 | 1592 50.5 2,823,600 934RT
2) Treated & Borated Water
PULSED | AVG. | WATERTEMP. | FLOW WAIER  |cooiG | WATER
TEMP. | EQUPMENT | OPER. | LORD | LOAD () RATE i LOAD | QUALTTY | ey
ZONE | (SYSTEM) | TME
MO | MY | NLET | AT s | NET ] AP | KealHr | M@-en
CRYOGENIC
veren R | 3ss | s | B | 50 50 | 552 | 345 | 3150000 | TREATED
BC  IMGSET | R | 20 | 20 | 3 | 50 %6 069 | 345 |1000| -
TREATED
WATER | EMERGENCY )
RN MR | 204 | 204 | B | 50 972 345 | 1749000
SUB TOTAL 17 ] 17 378 6,610,000 2189RT
: W
U o |SeLonG | 2R | 016 form | % | a0 100 138 | 345 | 108000 | BORATE le;}cm
WATER
A SUB TOTAL 01256 | 0125 100 108,000 357RT

7t MuiZiMd 99 788 97
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- BAKEOUT | 244R | 0186 | 0186 | 35 | 50 89 160,000
BAKEOUT
WA
™R [suBToTAL 0185 | 0.1 89 160,000 5RT
¢ |CRYOGENIC
BC o Svstew | 2R | o244 | o2 | 4D 583 209880
WATER
SUB TOTAL 0264 | 0244 5.3 209580 694RT

(3) FstAIAL off
1) Heating & Cooling Load
—50C D.I. Water Zone

* Plasma Facing Components

. Average Load : 16 MW x 0.0222=0.3552 MW
Heat Load : 16 MW
Flow Rate : 16 MW x 860,000 Kcal/MW (3, 600S x 11.8°C)=324 L/S
Cooling Cap.
— Heat Load Type

C=16 MW x 860,000

— Flow Rate and AT Type

C=324 L/Sx118°C x20S x4 Cycle=305,856 Kcal/Hr
— Selection : 305,300 Kcal/Hr

471

ot o
T

{3) Upgrade Step
1) Deionized & Demineralized Water

&2 3o

Kcal/MW x 0.0222= 305,800 Kcal/Hr

2 A= QAN W2 Y 4B SR

PULSED | AVG. | WATERTEMP. | FLOW ‘QJQEEFS* COOLING | WATER
TEMP. | EQUPMENT | OPER. | [OAD | LOAD () RATE N/ LOAD | QUALITY | pevark
ZONE | (SYSTEM) | TME o
MV | MW | INLET | AT | L/S | NLET | AP | KedHr | M@en
PFC'S 300s | 405 | 5063 | 50 | 118 | 820 | 103 | 414 | 4353800 | 1
ICH
ANTENNA | 300s | 0443 | 0085 | 50 | 72 | 147 | 69 | 207 | 47,700 1
50°C |LHH 300s | 096 | 012 | 50 | 121 | 190 | 69 | 621 | 103,200 1
TOKAMAK
SHIELD 300s | 372 |0083| 50 | 192 | 463 [ 1379 | 3.4 | 399900 1
SUB TOTAL 45.623 | 5321 900 4,904,600 1622RT

98 7} Mu|AM 99, TES
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ICH

TRANS., | 300s | 135 | 1688 | 27 | 421 | 766 | 76 | 552 | 1451300 | 1
e =™ | 300s | 75 |o3s | 27 | 118 | 15184 103 | e21 | 062500 | 1
NBI ION

o7 | SOURCE 300s 6 0.75 27 15.1 94.9 103 93.1 645,000 17

NB POWER

S0P, 300s | 253 | 0316 | 27 | 48 | 126 | 103 | 69 | 272000 | 1
it 300s | 1698 | 2.123 39| 104 | 517 | 26 | 1825400 | 1
KLYSTRONS | 300s | 16. : a | : 6182,
SUB TOTAL 11401 | 14.252 19199 12,256,200 4063RT
TF/PF 0.065
POWER SUp, | 24HR | 0.065 | 09921 35 | 3 | 220 | 069 | 69 | 236500 | 1
DCBUSBARS | 24HR | 0720 | &8 | 35 | 40 | 132 | 069 | 69 | 1900600 | 1
3¢
Poue ™ | 2aR | 0254 | 0254 | 35 | 264 | 23 | 517 | 69 | 218500 | 1
SOaNS. | 2arR | 0544 [ 05ea | 35 | 10 | 130 468,000 | 1
SYS.
SUB TOTAL 1592 | 1592 505 223,600 934RT

2) Treated & Borated Water

o, | equpvent | opee PU%%D A, WATE(R ')I'EMP. FLOW ‘Q’fgg@ COOLING | WATER
: | L LOAD T RATE LOAD | QUALITY
ZONE | (SYSTEM) | TME (N/em) REMARK
MW | mw [ NET | AT LS | INET| 2P | Kear | M@-en
SUORENCl e | e | ass | % | 50 | wso | sz | 5 | 3750000 |TREATED
%T MG SET 4HR 40 4 45 ’
o 2 0 | 3 | s0 1912 | 089 | 345 | 3440000
ATER
RN 2R | 20 |2 | 3 | s0 | a2 us | 100 |
SUB TOTAL 97 97 4634 9.489,000 3,138RT
T W
%%RATED sHELDnG | 2R | omse [omse | s | 30 100 B8 | 345 | 108000 | BORATE
WATER
SUB TOTAL 01256 | 0.1256 100 108,000 35IRT
50 BAKEOUT | 24HR | 0185 | 0186 | 3 | 50 89 160,000
e
WATER
SUB TOTAL 018 | 0186 89 160,000 53RT

27F Mu|4A 99 78S 99
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e |Neren | MR | oz | o | m | w0 | s 209380
WATER
SUB TOTAL 028 | o2 583 200580 BU4RT

(3) F-3HANE o
1) Heating & Cooling Load
— 50°C D.I. Water Zone
¢ Plasma Facing Components
Average Load : 40.5 MW x 0.125=5.063 MW
Heat Load : 405 MW
Flow Rate : 405 MW x 860,000 Kcal/MW + (3,600S x11.8°C)=820 L/S
Cooling Cap.
— Heat Load Type
C=405 MW x 860,000 Kcal/MW x 0.125=4, 353,800 Kcal/Hr
— Flow Rate and AT Type
C=820 L/S x11.8°C x 300S x 1.5Cycle =4,354, 200 Kcal/Hr
— Selection : 4,353,800 Kcal/Hr
479 e wpgos Adel Qs W o 437 LEA @ WHoE T2y
g ol gdte] 2 R5E MYV Ak
SIROCCO FAN< ¢}5lE, A
AHHEE B9 A7), $714%, W,
W, FF E52 AR ET 7
E A Fel v FFel M 2
L R b S B e

Ao A7pEAL B AR

sz 24 (o] H oz oulMgoZa B} A g7 o] &olstth
Agdel Bt Vlefale ol = rivle] &A% FYGAT 3} 24 & A&AQ 7]
FA duls AUE UL BB ey AR e 2

°of AAFL nIokHEN6S  F 3EE WA et ® ZX o AHYGA L BHFA
o RAZ AALABA A g v FAFAT ol Ao FYHA FFIR EEL
TH ARG A& AAFE P4 2ED AWHLE &F 22 GIRHE LFHEN
AFozA BER] A7|7hA. g 22 0¥ 23 A Fo] B Fdold @ud &
AR AR 72 A o= gYd 4%S e zyge dolm Yol £2u
o] F& FAE AA7E 7)5g 233 g % 7l Ak
Folsirh =3 5fo] AW FALSl ETE AF 29 : (02)3471-3329
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