7 WAHE J1RT]

LM E

T E dA 199338 SRE 2 GeV o
Ux]¢] Al 34 synchrotron WALE 7H57]& A
Zd] ql=dl o] Synchrotron Storage Ringe =}
e Yol YAPAXEA 2 GeV full energy
linear acceleator® FArst ¢Jr}. ollinear accel-
erator (linac)®] control system- AA HRA}G7}E
e Aoz ASRH FNF PHoE T4
& 4% 9lou}, linacs} storage ringe] A5 o]
ey, gdez Hoid girhs A, linace] A%
H¥ A commissioninge] HxpHoR ssdlthe ¥
Aol apo] e & storage ringe| control
system¥s A3 SYHoE Az 4 gk £
=24 PLS (Pohang Light Source)®] linac®]
control system2- ¥-Ab A 2ele] ANdao| A sks}
£ dAA 1 715A 8FEAE BT 1o
g Alxw] AA 3 FAAdSe ds ARHeR
7)&8 ¥z} g,

2. Linace| #+AMaA

A FddA A sle A8 THElE
R, F. Cavity ¢l traveling wave 5 2 Ul &
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electric field A &g o] &3 Mz} T oAAE 7}
£A171= R, F. ¥ 7}57)ejdh, R, F. linace] 2
2], traveling electromagnetic wave Qo] =t
ok electrono] waved} e £x 3 £ oly ¢lod
electron A ol= %o dAFA7|Y electric field
£ n}x] $709 conducting planerbeld| 9l+ 714
F BA slo] 7Hge) sheA Hde Aelth, F, w
£ £5 2 oscillatingdle electromagnetic waveol|
HE BAs W) phaser} guhe SEeld 4 sleh
H A= 7H45E 5 dlvke 2ol R, F, linac?] 7
o}, ol NS Ao e T 7

g o oy, o] & 93} linace thi3t

L
Zol BAF F-& AAdos 7",

(1) gun-AAE HEE AT = A

(2) bunching system-A A& 7}£A7]7] A
FojA Rolre A

(3) accelerating structure-A 2l & 7}&4]7) &=
A2 24 acceleratord] Az} @il gl

{4) girder-accelerating structureS- | &3] F+=
A2

(5) klystron-accelerating structureol] #x}3}-&
Tashe A

(6) wave guide system-klystronol|4] accelerat-



ing structure7}z] HALHE Hj= A3

(7) modulator-klystronel] powerg- F-F3= A
2]

(8) R, F, driver @ phasing system-linac 9]
klystronge] UAZ frequencyE XU 7
beamz} R, F, waver} «*I3} phase @4
E A she AR

(9) focusing & steering system-3 2} 4] o] Z o]
Yo} A} accelerating structure®] FA]&
ol A Wold of £ F= AH

{10 vacuum-accelerating structure$} wave guide
Al2ES RAFOE RAAAT= A

(11 cooling water system-linac +4 8459 #
TLEE A XA F= AH

@22 instrumentation ¥ control system-# =z},
R, F, wave % <to] oejAs|9] Jei& 7
Al8taL Alejshe A3

Linac+= =4 gun % bunching system$ %33}
injector $-¥3 x| accelerator 2208 ¥
4 9len o|F accelerator ¥¥-2 & AnH|Eo
HEE= B8 2dct, 28 (4] o]F accelerator
FEe F& Ax" W oafe #AE B
block diagram-& b]—E}LH By, Azaplel 7
AAHE olF F8 TEAAGEE Y3l Y
A A Azl o
clob Tc), SRk HEAE WOlIE HANS
S5 @3 Atk Wl 747 e ofy
& Aol slem I & Csystem- o] #43] Qb 2

- : -
et e e nitRATe | 14Tk |
IR L T S TR

a3 1,

Linac A%

BHBEE 38% 59 19894 51

g SAE J157| MY YArRta

HLHof AlAY FHeony

& fAATlEd F EAs
+ PLS Lmac-4 T_S. T
322 g

e o el
£A%9 HE H44% /]

3. PLS Linac description

PLSo|| 4]+ positron optiong 7+ electron linac
233t glrd, Linace) % Zo|:
XA 220me)c}t, e}
Positron optiond wlAl3} 7}4:=7]9] storage ringo)
HAE A APAIA GE AFeld,
Klystrong 40 MW o)Ake] 7o) 16707} #9 o)
ojct, ute) FQ A parameter: ¥ 13 7t}
PLS Linac® 71434 9 Commissioning®] # ¢
A 3 sector® WE £ gled), A AY" THe
100 MeV9] electrong dojll= injector sector®

ST

Positron option-g

= 1. PLS Linac #8474 parameter
Beam energy (GeV) 2
Energy spread +0, 8%
Beam pulse length (ns) 2
Repetion rate (pps) 60
Pulse beam current (A) >1
Emittance (MeV/c cm) 0.015x
Accelerating gradient (MeV/m) 16,7
RF pulse lenth (ss) L5——4
Operating mode 2/3n
Accelerating structure (m) 3.05
Number of section 56 ‘
Gun voltage (KV) 120
Gun current (A) >8

E:3 2, Master Oscillator Specification

Frequency 2856, 0 MHz
Frequency stability 2x107"/day
Tuning range +0,05 MHz
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WA sty AR FoHe ok 80m FHelo] 1
GeV 745 sectord Ale Zojnh, dabd FA4elA
ol AYH A1%e 1 B WAle Az
o =88 Fgzt 2%}, Positron optiono] 4
5= 4$-L injector sector7} Yo o AR
o] injectors} t}& 7}& sector Alole] 250 MeV
electron Booster#} Positron injector7} ol =
c},

zt sector ol beam ¥-MAAEo| FolA ==
d] o] &2 Commissioning 7)7Heel]: Beam A4
2 715719 H2E FAs=dl e Linaco] ¢
AE Follv o8 A AEE s 2d Ao
ok

Z, PLS Linac A|~8l-2 Beam X¥AAxE 33
ste] Bl d A7 Y sectorgS ARAHLZ A
e 2 AAMEY o|z3t AL distributed com-
puter controle] AAAYA FHY HHS A
ct,

PLS Linac control System-2- Linac?] o] F<4
Aujge] AR LA el 2EsheA s
3 Adske 715E sted o)F T2 F&AulEe
AeHde et 2

(1) RF Drive System

RF Drive System2 0,8 W(CW) £32] master
oscillator} RF signale 600 W& Z2FA|7|= g
o e FAglch Master oscillator®] spec, & ¥ 2
s} e},

(2) Waveguide System

7%% transmission network £ i3] X &
-band < 5mm FA ¢ FAE W OFHC
Waveguide7} A&-%ltl, Waveguided] whHz 2
72x3mmo] Fch Klystrons) nEH o fof
Waveguide System 21Fo] FA|Fojop 3=t
full-powerd) ojoll= 2x107"Torr oj8l2 FAHL
zero-powerd wiof| &= 5x107*Torre]ejo} Fir},

Waveguide?] <} %l phase lengthE 7] ¢l
WA power7t A= F3} accelerating struc-
ture®] 2H52 5 45C+1'CE fA sefo} gl

(3) Accelerataing Structure

7} accelerating structure2¥-€1¢] o) oJod&Ed
2 of 3MW (pulse) ¢} 540W (Fg)olct, o] &4
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k3 3. Accelerating Structure®] 54

RF configuration contant gradient, TW
QOperating frequency 2856+0.2 MHz

Operating temperature 45,01+0,3C

Number of cavities 86

RF phase shift per cell 120x2.5

Filling time 0, 83us

Shunt impedance 53 MQ/m

Group velocity 0, 020, 0065 W
Attenuation parameter 0,57 1

Bo| Wzl 133 Pald F4Ed, Y
T 35°Coltl, Accelerating Structured] #FE&
& ¥ 39 2},

(4) Vacuum System

Vacuum beamo] A5 Algtol] ojs] glofx]
© A% wWAsy, wAE WA s klystron
window® X3de= £33 9%L 3t} Linacy
vacuum 8727& ofg3 2,

-Accelerating Structure®] ZAlB¢ o}¥L 5x
1077 Torr Y71,

-Klystron?] windowe] gted-& 5% 10~ *Torr U7,

-Electron Gun®] 442 5x10*Torr 7,

(5) Cooling Water System

7V471¢) RF power®] thi-4-9] ouixe 42 ¢}
DI =S R RS EXNRENE EE L
FEEo]l ddAd gt fxabe] ddojulx] YrE
e F8% 9¥$& gl Cooling water A| 28
accelerating structure cooling water, klystron cool-
ing water @ 25249 A BEx Aoz JTAE
t}, Accelerating structuret= ol s A}s| wl
7] &= 45,040, 3Coll FRl=ofof g},

7} structure®] Ho) g3l <k 2 7TKWeluk,
7t o] ek 1°C o)stolm mzbA acceler-
ating structure® wg 2L wsl8-o Fx|ghlsic)

ox

4. PLS Linac ControlA|AE @

PLS Linac®] Control |2l Linace] Ao



(1) Linace 25 a9l X-rayE uk&Esl)
wfgoll A5} 4m o]}l fJA|3}efo} d}w] =%
Foll= Aol Erbssith aebA $ABTE
s Ay, B3] 2E Fol 2AE ¥Q
sk Az Klystron 222 &2 A
Eoll YAstedol Pk, a2l Au= 7bEd
o} self-protecting ¥ self-restting & 4=
= 750l slofok g,
Linace] % 7,—10111 B A Ad o)A (beam
analyzing station)-& ¥3%aled 220m o]sfo] 1
3 sectorg 7o} 1,]1:}, Sector 7t S.75+=
15E Ak Aol g,
Linac 24}dl= 72% Modulatort} Klystron
& noisefdo] ®r}l o] noise?} computer
controlef] A& Ao o] Ho| EAfslx
2 noised AAH, A F Q= WP ESl =
AA QA s ook g,

Fod2ke] AR R e, Linaco] $Hd% Fojl=
main controle] Linac control roomel|#] 35 3
FyAatale o 4

|

ox F
igfl‘i}'m

r

—
L)

@

storage ring control roomoj| 4] o]
gJojob Ftr}, Local control systemE-& main
control system$ R 3= ¥ Fd g
Sector’] 94 7])7bel| &= local control roomE-of A
W3 Al AlefsAvt A3E A 3 sectorofl
g E¢Ael MM, trigger equipment, B
uhAbs A AF Gell 33k A X7} central control
roo/m%ﬁl linac panel3} displayel vtelto} 3hc),

oe] gt 7|F 5L control system$ A sh=d o}
S 2L AR V1RA R A e,

(1) Signal A=

Ad HAA oH signalEg ASA]e] Hger
Aolol & FQIAE @’éwﬂﬂt g}, ol& A=
beame] =742 ¢3gF 7] & control 7 do] v}e}o}
3, equipment layouto] 1}e}o} gt} 7p&7]e]
A5 B35S 7T T sde FE5AFol
o=, 7p&7) Edel @A™ signale] A=
ek, 7}&7) 93 HeixE  informationo]]
signale] A3 B3 ® 158 doli Hfshe
el thah cost7h A3sl7] wFel signale- 71H57)

_2(_"

4> o, Jm

i

AR L 384 5% 19894 5H

g YAE 157 HE YAEA T

HAHO AlAY IR

HES slel 98 Hawe Ao Aesjolo}
gch,  Modulator-Klystron 2H5-2] 29 on/offg
A 2Hgo] Fo1Al specification o]eljA] o] 01|
£ ohdAE BelFe 309 signale] o] Hzol
signale] & 5 gl 73},

(2) Interlock

RE acceleratore®] 2E HE 9 2u)EL 7}y
g3 o2 §-3E59) malfunctiono]u} failureo] 2)3)
EAE A GxE FHolop ok whek Fw
electromagnetic effectt} =] FA}7] 23 beamol
3t JS wRshe de-Gaussing A|28]8] Hle]
vz We] accelerator FAlZo| A wlojul disk
-load wave guide®] o]} beam scraperE uj=
£AS- 7122 4 9l o)dl+= machine protec-
tions system(MPS) o] 2b25 o] beam2 HE 4 Q)
ojof Fhrl, djebr] MPS$E vacuum system, cooling
water system, RF drive system ¥ ac voltage sys-
temS 3HAF 7HAEE A AH] B-Eo Y¥e] A 7}
Aol dlew beamE F 4 glojof ¥k o]
B3715S AHelAE A4 AdatE uEYA
F3h 44717 WE Xerayeld HES 4 glofeb
g}, &, $1¥e] €d1al RF powert} beame] ¢l&
gul HZo] 7153 xE = Interlocke] control
systemel] F&xjojo} gl

(3) Accelerator operation

Linac $<% $3} control concept: beamo] #
e B FL¥FS K84 A5G A, BE
% control¥ central control room2 8 #HFH
71, 2|2 local operation& UA|HOE 7 Fo
t}, Linac®] 7% kiystrone] &% 7§ azvrizts
beam ofi4%|7} ekt "o Ay }E Klystrone
powerg ZHOEMX beame| F42 7hedict,
24 beamo] ASle Ft FRI-F A E57}
sPsalof @), ol o] Klystron & 2l
E-& operationr] HL¥ 4 ¢l aHbabE A9
Mg F gk

(4) Beam9| 214

Linac2 "2 2 storage ringe]| full energy®
AxE JARITIE Aol FE2{er} storage ring®]
Azl fill-up time x| 102 oJWE o AEY
storage ring®] life-time (4} 547} o]Ah) & 1}w
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2] AR idle timee] ®r}, o] upmA] A7k
Linac-& £7}7}b| 923t beam analyzing station
& olgsle) oddl JIA e ZAe A¥e ¥ 4
ek, o] & FH2Eg Linace] AHEE: A%
PLS central control roomsl| 4+ Linace] AR&-% 3
odth= X7t Adsojol A%t Linac beame
control2 Linac central controle] @AA 5 gjo]
of g},

(5) Local control

el 4 7|7 73} 7S beam?] storage ring o]
9]e] A+8-& Linac HAEZAA 4 local control
MNde AP 4 A Pk, Local control- real
time, multi—tasking 7]%o] Slefof sz, #HAo]
7Fedlof gl ® - control systemo] 22HE-S-
siejgte AA sl & 43S 7AA dole} &
t}, Commissioninge] $#a¥ Fole ZE A9
£4]$ maintenanced E.F3}3 storage ring ]9
o o2 o= 71X A¥EE APE F A s} &
t}, Linac alignment¥ local controlel] E3A|Z &
sle}. 7+ sector Eo] i+ controlg central
control®}o] A2 HA-g & of gt}

(6) Linac central control

Linac central control-& linac A sectord &
beame] Ael, AANHNE HAF T glojo} 3o
Wol 2A7E SlE A% o sectorr} FA7} Q1A
Linac 4loA Bojd 4 glofoF &}, Linace]
central control room-& E2|"H 2% linac HE %
A glt}, Linac central control system2 linac &3
of A BE YL Fowelot g}, Linaco]
storage ring?] YA} AlAEI O Z o)1 gl7] wjFo
Linac®] A}&3 X7} storage ring control system?2]
linac paneld] A|A)=2 &= FQA] storage ringel 4]
linac controlg W& 4 Q5 E sk= 7o] njekAa
slch, Q0.2 storage ring $-dd T3k FgAq A
B7} linac control roomell = A hs]ojo} g},

5. AlAg SuHe

SR A AFRE Al2" A7 2 QA ajet
Linac control system$ 7§#a 32} & whol] A4
22 o] uhy, A7) debdel, A, Aw), 7
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=532 Aol 3o projectel] ¥ 3 An|
5 Fola 7leits Hdge s fxsr| 98 o
+3 22 AAY AAE A$aal g

(1) 27]¢) Y. computer?d] »)5¢] i3

X &o+= Linac control A]A®le] sjutE g
Linace] 2t%7)%< computer LAolr]L the3)
71ed] EEuer s stz adv|Ed A
=ik AL AAFheu] system®] 7 9 Linac
of ¥ FFFHe] FHHT r14eHo| Il
w2} state-of-the-art 7|48 =oldlc), o] Age
Linace] sectord F4A AT A}, de}y
Al sector?] 7 operation ¥ commissioning2 7}
T8 FEFLE S5ty o|zle] FYPH F
computer control2 A g}, ole|dt why S 3t
S2H ZANAA - A4HE 44 ETFelz o
EAE d2 2AA $4E 5 Qldh a2y Ha
o] A4 sectore] control A|AHE HA9 2Ey
o] Bud FA oty HHE WA @ speA
A5l T AdAFE,
(2) A=A

A e] AR QAZE Fo]3 control systeme
NS F0)7] Y8t hardware: A|&oA 4A
& 9go] F9E AFES AT softwareT 7}
T o 1] dFad A Alge] 29" AL

dqste] AL &g, sfdte] € 2% hardware
softwaret= EARZE Azl wlg} FHITAY 7=
F7ich On-line #44 Al software: de51gn°]]
AHEEAE S AR ALsle AAL software W
Ao A4H 42 AFTt £Y4HA] g A
B2 gkt

(3) FAEFA

7} control A|ARIEE A3 Tbel SYPAL o= A
5 At & 3o bl Ad AlxEle] Az
A7t HA $EE Joh 4w softwareS--
FAARHY F4o] foleF i,

4) 7PEA

Hgoll= A28 AANEE Az 4 9
X softwaree] 44, software?} hardware?} %3}
3l, 4, ¥ hardwared] fxH¢ FEE #us)
<l FEgch 22y HE A28 Ayt 23
g s grsls o 94" 5 gl o)

o o

~
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9l5te] software % hardware 7Jwtst7& FAI%

ct.

6. AlAas] MA

Qo A)ET AR W AENF st
Linac computer control A|~Ele] thgt A7)
AZxd 4 9t} oo oslwl Linac®] computer
control system-& fron-end-controller, 3 local con-
trol station (positron option®] 7-$- 4), mainlinac
central control station®] 3A4|%9} F2& zt= F-4b
computer control A|AE 07 FAF= o] AlAxH
of feld, HPAL Sla ubpgsi 2w
Linace] 2¢dAr3le storage ring control roomei] 4
7 38 oF = 9)A 3k storage ringe| <JAbsk
X linacel|4] & 4 ¢4 &} Linace control—ﬁ—
Linac central control computer?} @<3b# gk
o] A% Linacd central computer+ mini com-
puter 28 3}3 locai control& micro computer
Zo)m 2E& zlo|vl. 28 2o network FAEE
¥ o} I/O interface = Bending Magnet 1}
Quadrupole Magnet?] 7% 16bit £35S ZHA|38t

3 tfE A 12bitE AMEEch, A/D conversion
A)7¥e 50ps2.& gl Front-end-intelligence con-
trol board2 4]+ 16bite]t} 32bit micro processorg
A} -8} 3 multipriority, vectored interrupt, paral-
lel & serial 1/0O, DMA interface, MEM7} 64K byte o]
Akel  off-the-shelf-iteme-% Al8-3tc}, Front End
Controller$} local control system?zbe] data through
-put2- oF 50Kbit/sec &2 Hgc} Touch screen
3} digitized encoder?} A E® 7147 fodo] £
o} Hzls)A 7ot}

Linac control room&] &4<& 47] isiAis 7|
Bz o2 beam® #Hslgk 3, F2A4H, profile
So] ZAg]ojo} ), beam pulsed H53ty

o

Af, #FAHF, FH $& FHs A

=

toroidal current transformers A3} wall cur-
rent=-g ZA gt Injectore] WAHEE 3517
$18§ 4= Faraday cup& A&k o cup
injector A|&7)7F F & stopper2 % ARE-Ec}
beam?] %, $X 925 &3} beam position

EERAEIE 384 59 1989% SH

Fg HARE JhET7] ME IARRRA HibHof AlAH JHEIHY

i.INAC Storaze Ring
edinicoaputer | main tontrol =1 Wain ¢introl

station station

®Micro-
camputer

[ r J_

| tocal ;la’.xon_’ leal station il.ot'al station |
B e !
CTTTT [l

acu um Beal F&ms;le—l i h;mq Miscel-
Annlrul lanrous

le\. e Ecan Touch ke .Focus/

Nacuun data pdnEl Inier- steering .I nzhl

pressare Target Graphics tack Magret .Door
10 LED statis Inter-
rontrol ook

a2l 2. Linac control network

£+ 4. Linac Beam Monitor
Monitor 3 ef T %
beam ¢} 3| 4 strip lines 15
beam profile screen 12
beam instensity toroid transformer 7
beam instensity wall current 7
beam stopper Faraday cup 1
beam loss Ton chamber 16

monitor£x= ok 30cm Zoje] 4strip lined A8
sl =& Qo resonant cavityE Mgk
microwave H} Alo] ¢l t} Microwave H}A] &
sensitivity7} £ Al strip lined A Z#3 714,
A Az, aga B o IR S
zt=t} PLSe|| 4]+ strip line monitors F+2 ARE
oA ojr},

3 3} target monitor & beam profile, beam
emittance, beam position ™ beam spread3 &3]3}
= dl §43fch. lon chambere beamo] 7}&47] &
7oA Qolme]e A% 1 HAE Hapie] w4
7 X—rays o|-&3le] Aollle FH|Z commis
sioning 7|75 wi-¢ f-8% Aoich, ® 4ol TAF
¢l monitor®] £79| & Riirh

7. o
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ojo

£l

e
rie
Sl

o] 4 & Pohang Light Source 2] 2 GeB
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Linac®] computer control systeme] tjsle] x| F7
A s el diste] AfEAHew T)eE By
t}, o] control AP o} Al glor
Linace] o}& 3o tigh Fauho] Ao o}
g @A AAD Ao}, obA AA o} & AlgF
Z23 71& Klystron#} ModulatorZ % Ao
slm beam3} RF waved] &ul2 $|AHS #x|3Hl
sl=vf e FAAH Klystron®) 354, $5F 5

of AAHA 4L 5 ol & Fr] AFslol & #
AZ dolld, ® iy sl Fag A=
storage ring#} data sharinggld] ¥zj7}z)e] fLAale
199037 7bA] AA3E 2E 100 MeV section®] 7]
£ WEA7)ed controld] NLEHE AFAFI
Main control system®] A7+ control®]e] of & ¥
o AAAEe] Fd £4€ w7 HEY A2 &
dAF 2} P,
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