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A A A2 5ol TRk el o] A Hofof gk
3) (LFAE] AE) EFAt AFse AF 2 2de
ol H§3l7] Aol WFae] HES wolof g,

4) (MF A8 =gF27F AZss AFds AF 93,

5, A4QR ol s A Asolok sk ARe] Wulth AR W,

4 Wz, FolA7F FAIE o oF Tt
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Ue W =gAte olE FFslof k.

6) (AF =9) EFA7 AZFsE BE A Fo= A,
, A Tol EFFHojof g

1.4.3. A 3 = A=

2
)
o

ok % F7 94 AFsholol @t
- A, AR R EARE g

[€)

2) Az ot E71E ARE AEs ok Pk
- AR

- AA 2 AE A A

EAE AGAEA "5 T ookdlel B8 Aol
of

- AR AR (A A, 8 AR Al Ak, 2l A AR

- AR AEAGAATP)
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o
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4) g F3 AHAE B E A AFE AR sk AEd



K5TAR

N

fAHS: 0
ez} 95.03.17
I o] = 20/125

2 = N & M
ECHS Y21t Q! 31 Hiizt =M

i)

5 ¢t5 Al ot W7 AmE A= ef g

- A 2= (hard copy, AA}3Y)

- A AAA (A2 AR SR AR, AR EA, W A e AR
- AR B AR HAA

- AAL 2 AT AGAATP)

- AAF B AE AN

- AR AR

B
- TEEAETEILA 5 £ WGA 5%, EW(A3) 5, =H(A4 HA}
5%, 3D 22 (CD-ROM & PDF), CD-ROM(CAD_Auto CAD 2010 & A3
PDF)] 2 71€}

A AR, ) EFAT BFEAAA AFdE RE AF L 2L
AlkA Bl A A aFetE Ve FEES A w24,
AE, ool gt =3da7t A4 F2dahA] oy d A {7t w52
8) (84 Alg) AFols AmHon A4EAE Agsn] =W =7
o2k A0, Al, A2, A3 59 A& A&t

9) (AAuiAl 9] AFE) TFEAe] 8o wel AAMAE o] & AFE AE
s A, o MAMAE Ay Vel ¥
s, BAF 7, ATV, olF Bk T

100 (A=) =524= A7 &

A& stoiof gkt
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2) CD-ROMe°l| =3 2E Au(EW 2 F4)2 Image File Format<
CCITT Group 4 TIFF &= #®%] ¥+= PDF(Portable Document Format)Z
N ia=

3) Image File 3t A 2 Z2 Al Fxo] 7hegh a2 (200DPL o] %)
2 FA3E= Scanning ¥ o] oF 3t}
4) = % F49] Image File ¥3F A] Scanning %32 1112 slojof s}

5 =Wl A$E= Multi page TIFF & JPGU7HY oln x| A o] v}
Mol dolx g BF X238 & A 3d 2W)E AL F glan, £A42
Z$-o stste] Multi page TIFFE A& 3k},

6) CD-ROMl 5% A5 A5 E53 AdF ouA] dHeolgrt A=

T AEE 75 EZ9%, 399 (File Name) & 2A Fosto] F5F3a1o]of

D AR A FEee] o|BEE RE /| EEE KFE A4 286 55
V5% Fejel Amolojo} wut

8) (=7 EFAT AFd AAAe] £2E /| SRe BFae] R

NE(GFw A 2 g9 =2 A #HAN 3F AAN, A AsA HAF 2
A HAN B M 55 HAF 5o wet EEo AFHAE ool Ak

1.45. =AM T
D (A= &3) =vas B Afe] $uda F4 BRSAEA o

el AES FHHe nEets TASWARE wEAd A AZselok 3

2) (FAZNAFO =7) dnrdorg ZAZHNAFE &3 72}
- %2 HZF3%2 A (Certificate of Compliance)
- FASUAMF E2(QVDL, Quality Verification Document List)

X

= [(ANEAFZAA e A2 (Certificate of Compliance) 3
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2 ECHS WZts3d= 34 9 F9 ajad $4 3¢
2.1. ECHE 3743 35 %< v
) A4 W7k FEA 2
- EC PI(EC 2~6)2] collector Y2 52 ECH Wz Al2~®lo A Wz}
FE FHI o, EC P2(EC 2~6)9 collectorE #19]3F #x] o] Wz44=
+ LHCD W7zt Al=glol A WzteE Faskal itk
- ol 9 2-1.& @A EC P1 & EC P2 W47t F55H3 Qe
Flow diagrame©]t}.
EC P1
75.0lps
EC P2
i (2~6 collector 2])
80.3lps
. ICRF
LHCD PUMP 1o . 25.2lps
109lps x 2CH 109Ips * 1=109Ips  =—
5 ANTENNA
LHCD 20.0lps
# 2 uAl HE 48 stand-by ZH) ICRF 2.4lps
¥ M2 AT QU HE O HELICON 8.0lps
¥ H 3o ura s AR 0 A
& PF dummy Load
54.0lps
70lps*2=140lps LHC%?;L?[@)
HELICON PUMP ; e HELICON
70lpsx3CH L > 20.0lps
a9 2-1. EC P1 & EC P2 7| W74 35 Flow diagram
2 BE 4 F YR TF P
- EC PI(EC 2~7)¢] collector W75 &5<S LHCD W7 Al=golA &
H#3ta, EC P2(EC 2~7)9] collectors A 9|8 WZh4=% LHCD ¥zt Al
g A Fasteh =3 7] LHCD wjdeo] AX% 200A PRVE EC Plo
ol A s}
- otglel 19 2-2.&= EC P1 & P2(EC 2~7)9 WZH=x A4 2 FW

W S o Wz ¥ WekS YERd Flow diagrame] o
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ezt 25,0317
| o] A1 24/125

i)

- ICRF Wz} wj#h&

AHE ¢l PRV, A=

ECH 7} nj ol

A4 gcH(EC P1 150A vl el

AMA, Do AAE ICRFel 1oj=2 Alg3tc})

LHCD 20Ips
ICRF 2.4Ips
HELICON 8.0lps
HE 27 ;
A ICRF
Ho {f =7t - 25.2lps
EC2~6
L0 FUve 1091ps * 2=218lps > (EC7 Dummy)
109Ips x 3Cf 184.31ps
w2
o AMe Ai ool sh- Zrx 8ol o
¥ HUE & f ! C el x:&i £ HI_ Ei._------------------------ = (EC7 Dummy 2')
% OFQ AIMO M L Oj7hYE| 31.1lps(5lps suction pump EX])
¥ 2 A HE 2%(stand-by ZT) .
¥ AR MAL TRRWEE U4 ’ o d‘;mzsmd
¥OSMABEMSA™EHERE e ,
HELICON X E= #o] 22| | LHCD(A K| O & :
70lps*2=140lps = | 200 |
HELICON PUMP o HELICON
70lpsx3Eh 70lps*2=140lps 108lps

a9 2-2. EC P1 & EC P2 #=

Z A
o

5 o=
e‘?“/gz}‘l‘

3w Flow diagram
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3.1.

3.2.

ECHE ¥Z4sd= 4 2 9 wj# 4 e AE

ne

1) EC7 Z4dol wet 7] AA=o] gl LHCD W7hs Al=dle] Wzbeg =

A B FE oAy S A5 wj#s FAse ECTel WATE g H o
2 sudd Aol ECHECZ ~ 7) W2 aw5 3 71 loopel A &+

sto £ Zhashe hdAS B g

Requirements
1) EC7 ¥z} requirement= % 46.23 Ips, W2t &5 <= 25T ols}, W

214 54 24 1 MR-cm o4 ootk WZFe RTAFE o

3t 3-1 EC7 Cooling Water Requirement

. . ) Pressure Flow rate actual
ISP (el (MPa) (1 /min) data
Recomme FIEHmE Drop
Cooling circuit ndation proof test Min Typical (MPa)
value
Manifold Collector
1 0.60 0.98 1500 1600 0.413
Manifold Assembly
| Outer track of CDJ1 (CD]J:
271 Collector Down Jacket) 047 049 4 8
9-9 O.uter track of CDJ3 (include 0.49 4 3 0.363
viewing port)
3 Ogter track of CDJ2 (Final 0.40 0.49 3 6 0211
4 Final mirror bellows 0.18 0.20 2 5 0.073
5 | Output window 0.15 0.20 15 20 0.022
6 DC Break water™ 0.47 0.49 10 15 0.223




AHS
Il = Al 2 M AgdE: 0
w3z} ‘95.03.17

KSTAR

ECHS Y21t Q! 31 Hiizt =M

H o] A1 26/125
7 Sub window 0.16 0.20 10 15 TBD
8-1 | Beam tunnel and body 0.50 0.98 6 10 0.250
8-2 | Internal mirrors(M1- M3) 0.98 6 10 0.213
9 ge giltiit_oé)for DeB 0.50 0.98 3 5| 0067
10 | Radiator & Jacket 0.65 0.98 8 10 0.218
11 | Electron gun 0.40 0.49 03] - 0.348
12 | Viewing port dummy 0.50 0.98 2 5 0.385
13 | MOU chamber 0.50 0.98 30 45 0.059
14 | MOU port 0.50 0.98 10 20 0.080
15 | MOU mirror/stand/RF shield 0.50 0.98 6 15 0.268
16 Sho.rt pulse dummy load (KF's 0.30 0.50 5 5 TBD
device)
Manifold Assembly (separate
circuit)
17 | Cavity 0.75 0.98 90 104 0.731
18 | Compressor 0.30 10
Dummy load
19 | CW load 0.20 0.25 660 700 TBD
20 | CW load Tee 0.20 0.25 9 11
21 | CW load mirror 0.20 0.25 30 35
22 | Transmission line 0.45 0.50 80 100
Galdenchiller Line**
19 ‘ DC Break Galden™ TBD 0.2 9 12 TBD

Collector 26.7 lps, Dummy load 14.4 lpsi= LHCD w7zt

=)
L)
o
o%
-
¥
Ho
oft
o
=

[t

¥ 3-2 EC7 Cooling Water &+ 7 &

Flow rate (1 /min)
Cooling circuit
Typical T35 Wet
Manifold Collector 1600 | - W= A
Manifold Assembly 65A 202
Manifold Assembly 40A 104 _
- Suction pump A2 (F % : 328lpm(5.51ps)
Manifold Assem compressor 10
Galdenchiller Line 12
Dummy load 846 | - ¥ZFHE A
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i)

3.3. AAA Y
3.3.1. Anl AdA A Y

SaAdrs A8k 23(SB201)¢] LHCD W74

lt:l

2) ¥z v

1o,
o
ol
rlo
J{m
-+
1t
o
offl
ol
offl
-
=2,
e
=
T
@
)
=
H,
i)
T
@
T

vl ICRF W #& =43 488 = dz4 v ool 2

- ECH wj#tol A #7]ste] EC Plel Wz+E &dsta e 150A i
300A LHCD ®j@ell 4] 200A o= E7]8to] A3t ojuj LHCD
Zbe wj o] 7] A9 PRVE AASe] A= E7)5= 200A &3 v
of o]d Mgt T3 AAE PRV 9Xoll = wias AA3ch

- ECH wj#tol A #7]ste] EC Plell Wz+E &dsta U™ 150A Hj#-&
150A ICRF w3l d4gttt. o]uf ECH ®je] 7] AXH PRV, I=E%

S
2) AGFEFADE 23
S BET 0T 44 W A, WE AA, Y W eE Ao]H A

7FE X4 @ Suction pump 2t A x| HIEZ wo] A A2 W A X
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1l = A &

ECHE <2

K5TAR

ZHl A7

(Cooling Water circulation pump), suction pump@

oz v
= et

a7 Wz

™

%0

(Cooling Water circulation pump)

3H 3L
b= et

Q74

4.1.

4.1.1.

4 86.2m

H)
ol

H)
B

N

wo

=
=

2 109.0 fps

oF

s}

file)
X7

of
o

H)
B

< "<l

oz v
= et

tel & 3019

)

3
R

2 g

Stand-by 3

1+

3 3
L 3L

’

al
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_
o

=K

H)
B

O
xX

o
oo

4.1.2.

ol

o

H)
B

Nfo
olo

=
N
o
=3
0

AL
OO

<
0

4.1.3.

Vertical in-line centrifugal pumps AF-&

M=
o —

1)

o] AL Casing, Impeller =% Cast iron A

3H
-

2)

Suction pump

4.2.

4.2.1.

A 9]

=
=

EC7¢] Collector?} Dummy load

-
s

1) Suction pump

o
el
o
4

B
4

Stand-by

-
o

17, 1t

Hxo

tol 1= w<l

)

A]

A
=

U=

-
R

2) Suction pump

0

T
A

mK

H
B

e

o
olo
i’
n

_—

0

I
)
TR

FA Tt

S

r
1



KﬁTAR — wralel R} 250817

N

fAHS: 0

2 = AN & M

ECHS Y21t Q! 31 Hiizt =M

i)

| o] A: 29/125

4.2.2.

4.2.3.

4.3.
4.3.1.

4.3.2.

4.4.

D HEzo] fF2> AgddA9 27 7% AA7& 10%E F718te 6.0 Ips

2) FHe EC @A B winel ¥ 23 ke/aist $AG FPOR 2

¥ AFGA g sy ol 0.7 kg/er + HEYA 15 kg/ar = 2.2 kg/

1) 3 += horizontal end-suction pump AF-&

2) Bz AL Casing= Cast iron, Impeller= 5§42 % wlE %

3}o] Stainless steel A& S Ap-g3lT)

oj
o
fd
4,

Piping Velocity & Material

AAz=A

1) e 48 AAsE Ve AAA, 5 UE 5 & 2 ZA
A], System waterol] &% 7] Ao wj=

2) ddbAQl 4 wj# System HlF o] F7] #EFS e o B
S A 05 m/s oM, 58 wEA & w Hzo] Yol Frishe wE
sEu Y F7F B o] o] wrAskA €

3) #HE 5 LAY 50 mm o]FY W5 wide] H e A4
Hazen-Williams Formulag 4 -&3to] AAgh 2 AA= A3F 2008 4
e A A = A g 480041t 2

- -

=

61 =4

"
Apx
2
il
rr
=
-4

S

T4 949 & 1#ste] STS 316, WH &= SCS 13

b

1) v AdL STS 316¢]t.

2) v %2 g e 2 vpEEAS a8 o aj3e] Schedule Numbers
w2 20S, 5 v 10S o]t}

A7 2 2HE Ao

A A7FE F7F AXE glon, HE on/off, AH, &%, stand-by %
+d, BEZ af 4 Fo] AL o] FolA T Tt
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ECHE 2=t Sl =5 Hif =4 d o] A 31/1%

5. A 2R

5.1. Yz sEH
D W7 ¢392 AFE 7E AFS T ATz 55 AAYeR
AR, 3 109 lpsoll A ge HEES AdA sl A S
2) HEZFF A8 91D o W& o] et £ YR oAfE
S F7FskA] &kt Requirement W22 6,540 fpm(109 fps)ol™, &7
o] Zn] AA Pade AAshs Hxol| A3stEE Padgs R e AlAs
of A=A gt

5.1.1. Flow rate
e Main pump : 109 fps/™ (6,540 fpm/t]) x 1tH

5.1.2. %4 (Head)
EC YZ4 &3 ¢80l 20 ~ 83 kg/eor= WZ4FHE FAHLS 862 me &
o= Mg
* Total Head : 86.6 m

5.1.3. Wzt S3EE AL
1) W2t 5838 X = Requirement®} @A) A8 F<l Hixo] $31S 1183}
Y & 20 ke/or o1 10 ke/en o], frF 109 fpsE THE F AEF
skofof ghrt

5.1.4. Pump Selection

it 5-1. Main pump specification

Gl < DWP-S-013C
= %) Main Pump
2 2] Vertical in-line centrifugal pumps
T i 14
. % (Lpm) 6,540 (109.0 ¢ps)
b x
44 (m) 86.6
49 (kW) 132
dF 7
A 3Ph, 380V, 60Hz
4T (mm) 150
A A vl
EET (mm) 100




Il = Al 2 A e 0
KﬁTAR Wiz} 2503.17
i ]
ECH= YR -SEIT Qi 359 Yt =Ad 7 o] #|: 32/125

5.1.5. A ALY
1) A4A-& Casing, Impeller =5 Cast ironC. 2 &}% FH3x o Alokol] ulzg} W
A At

2) Pumps= Fault Al 9B 7t AFgom 75d ¢ U=s Ao 2ds

%3
) AZE 2B (soft starten)E M 3ol FAF IS T+ AT @
t}.

5.2. Suction pump

1) Suction pumpi= EC72] Collector®} Dummy loadE A& &= W§z;
T FEs gRy] da AAstdoen, fFE FY ¥HS 6 =

15m=z AAste] oz e A3 AX 9 MFA Fre Was £33
o] d&atA o]Fod F U=xE M

2) HE AMEE Aol Ao deln G ARHow Yed + 9

rlo

by
o
rok
v

5.2.1. Flow rate

e Main pump : 6.0 £ps/th (360 fpm/t) x 2tH(1t] stand-by)
5.2.2. %4 (Head)

FFE> EC AA 35 vjde] 4Hd 23 ke/aret U gHo=R

M
i
_o|L

= 16m(1.5 kg/em)= A4 gk},
o AYAA T4 dlee 42 0.7 kg/en + HEZFAE 1.5 kg/en = 2.2 kg/en
e Total Head : 22.0 m

5.2.3. Suction pump AF%

=

1) Suction pumpi= 28 A=] RequirementE 18 ste] A7 <=2 0.6 kg/en

al
o] 10 kg/cr ©lst, & 6.0 Ips= FHE T UEF dtoof ghrh

L
JE

5.2.4. Selection
it 5-2. Suction pump specification
H < DWP-S-013-A/B
&2 = Suction pump
3 2] horizontal end-suction pump
S ¥ 20 (19 stand-by)




xhgj 5
Jl &= Al 2 A e 0
KSTAR S
= LD IATHIT QI 5] Yt
L S (tpm) 360 (6.0 fps)
R %4 (m) 15
4 (kW) 2.2
a s 7
kiRl 3Ph, 380V, 60Hz
EAdTF (mm) 50
o A wj) o
EZT (mm) 50
5.2.5. Al AL F
1) AL Casing< Cast iron°]™, Impelleri= Stainless steel® 3}% H3Z
o] Ap&kol whel WA = Q)
2) Pump+ Fault Al oY H27} Axo2 7]edd & AEE AoJA| 28-S
Eaaia=
3) SIHE dAFor 3t}
5.3. HEE AR
¥ 5-3. AEE A|aWBE AL
T 2 Bl 8- H| a1
&= (kg/em?) 10 ol 3}
2% (7) 100 o] &}
A5 2 s A=A
71 % 1= o
by-pass
A GCD 450
AE BC6
A A
=] EPDM
g Stainless steel
574 % AEAg Wi S5 39, indicator H%
5.4. Suction diffuser

¥ 5-4. Suction diffuser A}SF




MEgHE: 0
Jl &= Al 2 A i
KSTAR S
= LIDMAIEHIT QI 2
ECH= YR==E1T QU S84 Hit =& A o A 34/1%
S u & H 3
4= (kg/em?) 10 o3}
<% (7) 100 o] s}
A = HrEd HFE YI4-E 43 fF5
° BER fAGe] A Z g%
A GCD 450
A A
e A=) stainless steel
- Vane A% 917} 232" WF71 o}
U ET S A
- U 2ade] FA4 ofF &Rl Tt
54 2 ALY (Intelligent element)
- Quick-changable hinge %
- 24 W
- R S+349
5.5. ) &
1) 3= STS 316 A £ 2 ol A2S AFE3)
2) Wzt I3 HE d=Ee oF 30 ~ 200 kg/em? ©]il, Suction H-#-
°F 0.3 ~ 1.0 kg/em® o]E2 SQF=ol] A3hst T wi#z WH 55 A
==
3) v BLo AlX ZA B E wTe AAES A
4) =7 vl & Air vent, Drain valveE A X & u] WF=A] PocketS X3k
=
5.6. i L\
56.1. Hx 22 w2 (DWP-S-013C, DWP-S-013-A/B)
56.1.1. oH] HEx 2F7]E Ao
AP LA Fo|lE Main X 2018 7M5ata, 75 9 Fx7t 71A1% o4
Aoz At o] HEIL AsoZ 7% oy Zhsslo]of gttt
56.1.2. HE AF 715 Ao

off
i)

DWP-S-013A/B/C+= stand-by A7l wet H= 207} 7}
pump DWP-S-013-A/Bi= DWP-S-013 #x 7l §& d-gste] x5 ojof
3t} =3 Suction pump DWP-S-013-A/BE= W w2
oF &t

a1, Suction

o
Mo
2
o
N
N
olr
EL
s
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6. W 24
6.1. A gEAL R}
6.1.1. A8 W9
D & A2 “ECHE ¥asHz 3l 59 ujd 47 =9 31 Ao A

2) 2 A Ao WAIE A S Abgkolut d AGo] B4 #E A 52 =
2}

3) =Wy 2z AMEStE e HEeo AA7F gl 3 Metric,
Kilogram % Celsius® 3%t} vl#e] &34 42 Millimeter® 3l 7] 3 (A)

g A3

6.1.2. A
EE ECHE& ¥z z 3 59 v S48 5383 AAZE gle & KS
AEE AR A

Ag dAew an KS A& @@ 4¢e JISy
ANSL, ASTM % Maker STD.ol weth 4, 4 5& 743 Ao
g 71%S Hgstelor drh
1) KS : KOREA INDUSTRIAL STANDARDS
2) ISO : INTERNATIONAL STANDARDS ORGANIZATION
3) JIS : JAPANESE INDUSTRIAL STANDARDS
4) AWS : AMERICAN WELDING SOCIETY
5) ASTM : AMERICAN STANDARD FOR TESTING MATERIALS
6) ANSI : AMERICAN NATIONAL STANDARDS INSTITUTE
6.1.3

ol
ro
Sl
X

%
teel ww % ATl uheh x5 ook Fk,

1) Piping Plan(¥] &%)

—
-
r 2|
2
2

2) Piping Support & Insulation detail
3) Line list
4) Piping Isometric Diagram

5) 71e} Az Ao Add =i # AR

Mo
&3

6.1.4.

2

RS

’

=
Mo
(L

2 AZE Al

=
=
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2) AE GEZE 2 AEAC A ddet=E SR {FrIEAE A ARE
= A% = arell ARt AlERE Ao dho
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Multi-component, self-curing, 712 o} 2] X](Inorganic zinc-rich) &}
o= ofeffo] Apgte] whEt

1) Solide] A|=H] @ 63% + 2%

2) Az oA F ofdAwF H] 1 85% + 2%

3) 3 {7 EAHF(S A 7R &S FH) - MAX. 480 g//

=% : MAX. 45T, MIN. 3T

ol

4) A&
5) %A 8 (Non-immersion) : 400C Continuous, 540°C Non-continuous
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1) Solide] A= 4] @ 65% + 2%
2) AR F7I A ZFEHATIA B2 H) - MAX - 373 g/ 4
3) A8 2% : MAX. 45T, MIN. 5C
4) Liter & o] W% HA(EF/H) 125 micronol A 5.2 m'/ ¢
5 AT (24Tl A) + 712 - 12704, dskA - 24714
6) AZAIZH25TA]) @ Touch - 12A]3F, Hard - 24A] 3¢
7) # 24 over coating 74 : 164 7F

8) TtA : FJE &9 9% 23T oA

10) &= @ J-3E (semi-gloss)
8.2.6. np e
Multi-component, o} ¥ Z2] - g HJAE= ofeflo Algto] wpEt)
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2) A F7IEAFE A TIA B2 H) - MAX. 466 g/ ¢
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5 AZFH25ToNA) @ 718 - Ha 12/0€, A - 4 24714
6) AZAIZH25TA) © Touch — 2A1%F, Hard - 10A] 7t
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3) 8 &% : MAX. 45C, MIN. 3T

4) Liter & o] &W % HA(EF/H) 125 micronol A 6.4 m'/ ¢
5 AT @24TAA) @ 712 - 6704, AsA - 24704

6) AZXA7H25CNA) @ Touch - 2417k, Hard - 164 %F

7) # 24 over coating 77 : 164 %F

8) TtA  FJE E9S 9% 23T oA

8.2.8. oA T HG HIIE
HAag T Y] 94% o]/de] ofdi s XS dx yHor #H AS
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3.2.9. 718 =S
o OAEA o] mizE Al o] FAA R WYIEo A FudtE = Aol
Z Q3 WE Putty, Filler, Sealers, Primers, Under—coats, "I 55 A%
stojof shal = 2]l b s el E ook gk E A A o] VE =AA)
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8.3.1. 4] 2
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- = #A9S st= H<F HAETF Overlap, Over spray, Spillage ¥+ 7
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