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Summary

The test facility for performance verification of the control element drive
mechanism (CEDM) of next generation power plant was installed at the site
of KAERI. This test loop was designed to simulate the reactor operating
conditions such as temperature, pressure, and water quality of the reactor
system, and was equipped with a test chamber for the CEDM motor
endurance test, motor air cooling test, motor coil power measurement, and
control element drop test. The test facility consists of main circulation system
providing thermal hydraulic conditions to the test chamber, air cooling system
for air supply to the CEDM motor, and water quality control system to meet
water chemistry. The control system based on PLC was installed to get loop
parameters and to have tight control of the test parameters, and all measured
values were stored in the computer for further test data analysis. This report
describes, in detail, technical specification of components of the test loop
facility and what types of the control systems and data acquisition systems
are applied for optimal control of the test facility. An operating procedure <
test facility was prepared and the test facility commissioning tests were
performed at the CEDM test conditions of 320 C and 150 bar, and required
water chemistry was obtained by operating the on-line water treatment

system.
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M2& I AAS

CEDM Test Loop2 2/1%t & £33 Loopeld F+3 AT, Bleed &
Sampling Al %, CEDM WZAE, &84 T5/4288 A5, AF/AAAS, Ad

ZFAE, 7IE BRAZo2 FAAIH.

Main Loop A%< Circulation Pump, Test Chamber, Main Heater,
Pressurizer, Injection Pump 59 Fa8%¥%Fo=2 F4435 Circulation PumpZ %€
E® <T8LFE Test ChamberE XY} Main Heater2 7ZFEEo] ThAf
Circulation Pump®& S &ol2t}. £ #AX9 dAzZAL a3 2o}

- AAIE 9 2% 1 172 bar, 343 C
A 0 1.3 kg/s (at 156 bar, 320 C)

Ho

. De-Ionized Water

1. Main Circulation Pump
Circulation Pump+ Non-Seal Type Canned Pump& AF&3}31 AlE A] Test
ChamberollA] ¢tE &4 WFo] ZAsE Test Chamberd ol AARFHE FA
& ¢ JEE AHFHAAN 2HF7RA FE3] L Pump Head”’lb 875+ Pump®

A Fa Arge g 2.

7h AdA 23
- AA ¥ 172 bar
- Hg 2% 1343 C
- &% % Head : 40 m, (1.3 kg/s at 160 bar, 320 )
- Discharge : 170.5 bar
- NPSHA ' 35 m o4



L e A
- Pump Speed : 3500 rpm
- NPSHR : 2.7 m
- BHP : 25 kW

t}. Suction ¥ Discharge & 4
- Suction ¥ Discharge Z7] : 1~ 2 3/4°

T4 © ANSI 2500

Flange : Ring Joint

- Suction ¥ Discharge #1% : Top 2 Side

2}. Motor Driver
~ A 2B KW
- A AC 440V, 30, 60 Hz

- Synchronous Speed : 3600 rpm

2. Main Heater

Main Heater® Test Chamber®] &7} 3849 &5 2 AdAS A &
A8t 887 PumpE AAH OAl Solets Alo] uj#e EE&H Fof 23Fhy

AR Lxoldtz "ol £ L4 E tdstd 44 252 Test Chamberol 917}
T % %t Main Heatere 5#335tE ©3859 258 < 4 Cold €2 & 9=
& Horizontal Vessel W&ol <k 20kWe] 7}E-8 Heater® 494 FAelth. Main

Heater®] 71 EA}&S o3 o}

hy

7}. Main Heater Element
- AAGHE 2 % 172 bar, 343 C
- 97 19 mm
- Heating Length : 1.5 m
- A& : SUS 316L
- E89YE 66 Wr



— Heater Rod Q’ty : 9 EA (6.7 KW/Rod)

1}, Main Heater Vessel
- AAYE 2 &% 172 bar, 343 C
- Vessel : 3", Sch. 160 (3 EA)
- A& : SUS 304

- Length : 25 m

3. Test Chamber
AEe x=F, AojBeo] Eovte AYLY], AEEV] HF
o] 43X oz FAHIAY &2 e CEDM¥} AR AZAHY, =9 3
Fe 8719 43 Grey-locke 2 dZste] B 2 X9 FAE Folste & 4
A= ot A&7 olFHE AHES] FEY dFS HLFen, Ad9
g FA3NFTS FTe) AT FA SFSFAE HAlst] A olF A
7} 150 X7t HEE st Alge dAle CES TF-7 A183x9 Add =t
E 7R st dASAW. EARAA Y MPFde AFE7] sl 694 AA
S AAStE £7] st SIXste FFFA WHelA B9 2= dFSA A2

T AEE HASATH

- AAYGE 2L 2% 1172 bar, 343 C

- WA 2 27 1008 mm ¥ 114.3 mm(ANSI 4” Sch. 160)

- A : SUS 304

88T 25 =4 $ Thermocouple : A% 2 dt5o Z+ 174
I

|
f

- A4EA Tap : 17
- 4= &8 Tap: 4
- £33 £ In-Out Nozzle : Z+ 1744

)

- AY Flange Joint Grayloc : 170
- Length : 7000 mm

Test Chambery & &7ol2g2 AF ¥ &H)4d = Radiography TestE 2



Al(ASME Section VIDEE 332 AEEAS A JARE FASH =g Al
% CEDM7lsoz 1% 5dde]l Hast 2 ¢ 3l 7271 a7=He ¥Eog

FA 2AANGELS HFFAA TEs T

4. Pressurizer

Pressurizer- Vessel sH5-ol& 18kWe] 71498 HeaterE A X|3le] Vessel W2
25& Aojgeoz &S Aot} Pressure Vesseld] WREEHL £33
BRI AZUY ¢dF AAANE At FEIFEE 03 m(300 £)o] g2

o
=2
Ao}, Pressurizer®] &4 9+ A Pressurizer Heater?] 7} =& 911
2

ol

£
o)
3] ¥ o™ Pressurizer Vessel®] A¥ ol & Safety Valve® A X3l0 @&
718 Rz Wy & 4 gt A7 wl#L vl AT Pressurizer® &5 $9)
g Main LoopAl &9 384 A 5 71 52 A7l H=F Pressurizer

Vessel-S Hl %] 8} 3o}

o L h A
ofje

rir

- dAlYE R AFS 172 bar, 343 C

-W7Z 2 273 215 m 2 273.05 mn (ANSI 10” Sch. 160)
- Ad : SUS 304

- Heater rod Q'ty : 6 EA (3 kV/rod)

- Nozzle: In-Out Safety Valve Nozzle

- Length : 2 m

5. Injection Pump
Injection Pump¥: Bleed & Sampling Line® 2 Sampling3}7] 93] AR 5=
T84 9 AFNEF Main Loopol Make-Upe 3l Y2 Z Injectiondts] Main

Mg dASA AT F JAEE 9 E Pumpdl &FHE

Discharge %8 : 172 bar

2
- e 2R A2



- FHY 2 HA9 £ 006 m/hr L 0.04 m/hr (at 160 bar)
- Disch. ¥ Suct. &3 : 1705 bar @ ATM
- NPSHA : 35 mn o]%

v ds
- Speed : constant

- BHP : 2 kW

t}. Suction & Disharge % 2}
- Suction ¥ Disch. 27| : 1/2" % 38"
- 74 : ANSI 2500
- Connection : MNPT
- Suct. ¥ Disch. 94* : Top % Side

2}. Motor Driver
- A" 2 KW
- A9 : AC 460V, 3¢, 60 Hz

6. Strainer

Main Circulation Pump®] €%--84 Make-up Pump, Injection Pump Suction

20| Strainer® A x38t% Pumpell o]E Ao E07lx FEE Fir}

7. Storage Tank
Storage Tank: <884 TF/5FABE A F2 Water Storage TankZ &
st AR SUS 3042 AF&3tt}. Tankd 7%E Top Plat®t Bottom Dish&EA

Ho A FAAAE 938l Chemicald FY 3t

- Storage Tank AF¥
- Size : ¢1000 X 1300 H
- Type : Dish (10 %)



A24d CEDM 9 ZA%

CEDM ¥ZtAIE2 CEDM Coildl AA &7 %3S 33 3d &=
g 97, At AT AR FERN 2Y YAASL Y £

=

rd
+
rht
o}

C o8tz FAAIIE, 717} ILFEE THAES TIHEE M

A gHzAL LI B}

- AEY™E 1 bar
- Air 25 :80 C

- Air %% : 170 m’/min

Blower AF%¥

+ Capacity : 170 m'/min X 25 mmAg
- Type : Turbo Fan

-4 10 W

- A9 AC 440V, 3¢, 60Hz

- AojurAl 1 VVVFE Speed Control

2 A F

M
righ

S A=
85

of

F/54

rJ

A 34

& FE/72 #YAEL Main LoopAl &l &5 FTFI}L §55ES

4

#e 7] Y13 Aol Water Storage Tank, De-Ionizer, Feed Pump® 43 %Hc}.
7] A Storage Tankt Bleed & Sampling LoopAlE¢] WZ4-E AL AHL3)

b
o
rlo
v
tlo
o
m

B AX9 A
-~ Feed Pump §% : €4 F% 20 m/hr
- AFR A : De-Ionized Water

=384 FTF/FAHYAEL 1.0 micromho/cm ©)3+2] Deionized Water

£ AAbsle] Storage Tank, Main LoopAl 5ol 3FF3tth Main LoopAlSs &38&



o FAL AE 71NET dA VIEANZ FAANI L, 29 g @) s
o] Analysing System& M X3l A &HFoz AL FAHsH, FAHXE Screen’t
022 Indicating¥tth. £3{HE&F9 FHo] A J|FEA =BHA && wWe
Makeup Pump 3 %¢] Manual ValveZ Closedt A ejoll A F2o] A 7]F X =
g2 w 7% De-lonizer$t Filter& 7% £4% CirculationAlZl %o Makeup
Pump A9l Manual ValveZ OpenAl#A, Main Loop A& BFAZY. 3 £+
Bgrue] £ AaE AAAA AHEAN 2F 273 UE 288 £2 HA g

2ozNE 983 2o

- Specific Conductivity ( 0 ~ 1.0 zmoh/cm)
- Total Solid (0 ~ 0.5 ppm)
- PH(77 °F) (60 ~ 8.0)

- Dissolved oxygen(dearated)

Feed Pump®] 71% A}ke 083 2t}

7h EAzA

- Disch. & Suc. 43 : 2 bar € ATM

v e
- Speed : Constant
- BHP : 2 W

o} Suc. 2 Disch. ¥4
- Suc. ¥ Disch. size : 17 % 3/4”
T4 : ANSI 150
- Connection : MNPT
Suc. Disch $14] : Side & Top



2}. Motor Driver
- Hg 2 KW
- 49 AC 440V, 3¢, 60 Hz

A48 Bleed & Sampling A%

Bleed & SamplingAl£< Main Loop AlZ¢ &5423L& B4 #y sl

A Ael¥, Main Loop &2 UHA 25F WHHFZ] 93 Heat

Exchanger(Cooler)®} #¢t Orifice® Az Al&3tch B

Zr.

-A% 48 2 2 AY ¢ A
- AHE FF 0 4R F% 03 m/hr
- A8 A : De-lonized Water
Bleed & SamplingAl%-2 Ex$7|, ¢ Orifice 5& AI83% Open LoopZE
FAsH, £EFEL Bleed & SamplingAl &2 W¥7t59t Heat Exchanger(Cooler)9
T8ETo SxA old A% FAT WA B L Thermal Stress 522 ¢

Aste B, AF L 28 $2 IARES 44, ARt

(7 A4 35 3 Ao

Faole B FAE Askel TA 8% 250 el AL & £ glow 40V

AC 302 38HEY 428 AEL o33 2.

- Main Heater : 60 kW, 440V AC 390
- Pressurizer : 18 kW, 440V AC 390

._10..



~ Circulation Pump : 250 W, 440V AC 30
- Injection & Makeup Pump : 35 KW, 220V AC 30
- A%, AAE, PMCS A% 2 7e}l : 15 ¥, 220V AC &%

_11-



H 3 & ASHAS
Al 1A ASAAAT 74

AZEAAAEL Z+%  AZ A A (Instrumentation Sensor) %  Field

Instrumentation, © |25 dgd A3ZE A, 2 2 HIsEs Nz AH7

(Signal Isolator), &AAMEHE A&7l 3] F8 71719 A4 HY ZTAHFE
EASHE Operator Workstation @ Printer, 8 71719 244" 2 Fo WS
A Al &k Overview Display Panel, 28448 A9 o] F4HE ARsE B3

L FQ 7|78 FEo2 #34 9 AR+ Emergency Operator Station, Ao
Desk, §Z1} ¥H F& AF Aojst7] A43] @F #3570 AANEE LAAI =
PLC Main Process Control Module @ PLCe] A|ojAz & A FH7|2 A
= Relay 2 MCC(Master Control Center) Cabinet 522 FA T T3 AZA
AAFT FAoE o] 7 845 29 R TEIHE AZEI o], QAHH|2 T2
B 2HY XAE MMI £2ZES o] T HR3J 2ITEJ o] Fo] EFHo o}
2% 31 & CEDM Test Loope] AZAAAE 74& Yetlz ot

CEDM Test Loop9 AZAAE F& FA 7171 9434 2.

(1) A& A A (Instrumentation Sensor) ¥ Field Instrumentation
(2) s 2 A5 2E(Signal Isolator)

(3) Test Loop, CEDMCS Ale} PLC & &

(4) Windows NT Based Operator Workstation % Printer

(5) Overview Display Panel Cabinet 2 Transmitter

(6) Aol Desk ¥ 4% Emergency Operator Station(AE.Z X §)
(7) Relay ¥ MCC(Master Control Center) Cabinet

8) 294 2 7% 2ZEJo(A Z2aF XF)

(9) MMI 2ZEdoj(Ao] R ZYHY =233 )

(10) Qo)A Zealh(Ae] Z2ay X3

(11) Network

- 12 -



Overview Panel

«5?1@

Y
NG Motor
—Motor Lamp g
CEDM CS& PC | ;
| i
[ Relay—]
] i
i
I HIO1Z xI(CEDC CS) | PLCS4  |PLC Dgital o
| [ iseieT 1 (== Output
® O B il PLC CPU/PID |  PLC Analog
S g2 - ] HoJ|2E Output
| & 3
SEISST ou 4‘——{ Isolator 1, PLC Analog | PLC Dgital
N L Input {A/1) Input(D/1)
A T 3
] J
I o
o EEELEEEEEE
i 3o A |
] ; i
PR - Y |
1 | Signal 4; Auto/Manual Hg/Bs i
| Conditioner | S Selector Converter |
| | & isofator
t i
! R
Power Supply ; i MCC
Motor Heater
| ! i ;
i : i ! :
! H H i
t ‘ [e— , H ‘
| | i |
| | | |
| % i :
& A i ' *i
Sensor f(\ o W! ® ® (X) <O
CEDM 25 Sensor Sensor  ON/OFF Notor Heater

1% 31 CEDM Test Loopel AlZAAAAF +4

_13...



Al 2 A ASAF

AEAT +4

ASATE 7Y AMRE, 8, % FATY), @989 ey M= 2
Pump®] A ElE A2 #Aol§ PLC ¥
o o AoA =g Aeolr] #8& @] MCCH Relayoll A€ ste] &A%<
E2E, 3¢, BE T &F Aoyl FFIe NI ABAFTE AFAT I
ooole A 2 Ee ¢EL7]d FEH gl 2k
& MAAe v HAEL AXMISE Wirng, NEE FEFAY A= signal
conditioner ¥ 2% & AZst #H 7|7]1E F5dE MCC 2 Relay 528 T4
Hollty. CEDM Test Loop dle E5F 43709 AA 7 B & 5ol Loope AHE 7
Al Ale18tod, Test Loop frZoll 40747 ¥ & 5o} glw ez 374 CEDMS +%
A€ ZA187] 98l CEDMY 9x 9 4933t 59 ARE FAsted o/ &Hrl.
CEDM fIAAR ArMe 2593}t AA, AN A, G8tAH A2 724 50
Atk °]F CEDM @749 437] AA2HEH dH¥HAE 2%, /%, 44, 9, 94
AR T2 AoAR 9 JPoz AL HH, AolFXo £HE TF 20712 TFAH
of Rt o]F 47/l= AlolE FEAA EHAA Ao AEgHE AAFTH7]
9] Ao o]},

TE olgd2a AlEE 4-20mAd AFANIZE AL dFe 24 2 A
A & dinstdnt. ol AN s Hla] AFANEIL Sl AsHr]) o,
% dHE 4 mAE 0 22 20mAS 100%E HE3te FHIT, 4mAS 0%E S

AFE olgt AT B Asdel gAe AEshed 2o vk 3, A3AA
of BFAAY, A4 B A4 AEAYATY nFel TAHD 0 mAe] A5} A
257 At oW FHiE LA BER AASE nHEC] olsts] WE

ojt}, o2 A3 ZAAMds EY2E 2= #Ho] Aol E(Twisted/Shielded Cable)
o] Al&FRon Aojge 4-20mAel AHAFAIZE AFfsE= AolELE CVV-

SB-2C(0.75mm S.Q)2 Al&3tsch. AsAHAE& ZAAMdE IEEE-10502] X8 7o)
AL5ch 298 32 ¥ CEDM Test Loopll A18&d" A&7 As TS BHAF
I o

- 14 -
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2. A% A
7 2% A

i

i1

CEDM Test Loopdl M & 1214159 =2, CEDMCSS 873 2%, 3]E(H
ol 3|E 37, 7Fd7] 31¥ 170, E=o} 3|E 170, Injection Line 318 170)¢8] &%
22t ATY 2 o 2EF AFsIAAn 9714 1A AT £ AFEe=EE
RTD(Resistive Temperature Detector) Pt-100 (&3 A&A) 1/4"E A1&3 4
thool8 54L& 0CY W 1002 AF @& Ueiis, X7 sobdsE HF ghol
1TH 036792 AEe AM3to] Frlste 5A4S v dubHl H1 A 82
AZEAE 600CE Ex & ad3, 1/4” RTDY $HEAL 632% =217
°] 0.15sec BEol9, 0% ELAIZHE 03sec BEolth £ AXoME AT A4
2EE 3B0CE AAslgenz wMagE2 ATANE AEstols Tt WgEL

AgAel FHozE InHE Dz

L =2 v 71w =2 "«

)
s
)

(o3

AP E F2e sty

FEell ozt Fdo] Aok agn, FHRE o] &3 Wr=A B4 EHo|v, 0T
HAE ice point reference® Ag-#jof st F2A 7HAREE @ & Ud 19
33 © 2xA5S 9% Winng 74& 249F1 gth. & 31 € CEDM Test

Loopol °|8€ &EAZ7]9 B4 715¢ 2okttt

Ao zZtE 3B WHe 2xE AZdle dHe &x B} k-
£ 2% #AA7I2E SAUWT/C K-type)E A&stdch dAdgie] gwrade Ag
LML 120008 97 g sEe] wdRel Ay HFHstel sEH LA
WE2EF HEsted 53] APstA 3H B3 & 2=FAHVNE AT, €4
ol A EAE 71dE L Aojade A& WA (Signal Conditioner) R&82 4=
Hed A9 K-typed F+AE 2 chromel, alumel 3 §943 A=H2 BA =4
& Abgete} 0C REE BAsld s ol T4 ¥ 33 9 a% ol
FAE At EAdY BA =47 Edde FHEELS T4 AFE Ho
ofok HEZel g 71HEHE AATL F Utk 2= AA 2=zt 3 7]AH
€ FARE A5 W37 (Signal Conditioner)E ©| &3t 4-20mAe] AFAZ=Z W
B3k, SAYY SENA ATE 2% AoHFEE Algo] HA gon 1 2%
o 9% FEILY HFHFTFS Ao IEHE BIde 7IvS S5, MM

AZELOE T 2% FAEE W] AT F UESF dAHUA

o
ol
X
_O'L
i
e

3k je] wZEe AEA ASE A Overview paneldl ZA|stE x| 9
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A& W37 7} isolation 7] ZE FAXE A}
43t Y 339 bet Zo] FAFFU o MEAFYI = AW E YHow
o} 2719 4-20mA HFAETZ W3] Overview paneld} Ao]-8 PLCE =33
o AzAYIE Agse AY, QEH 2o 28e 2 Aoz Ao

a. ANy B E HOA L=
N Overview Panel Display
e 2YEH 4-20mA_ 1~
Chromel.-: =\~ gEye | >
HED|
‘/' Module
e (K-Type)
B2y " Alumet e —
Tl - MG 253 |4-00mA pIuE=
~) ze=d Al PLC
HFY Anaiog Input
HzaU ‘
b. NEER-F HOA e
. Overview Panel Display
SN 4-20mA |5l
| O o |———adHE
- D] :
Tl Module
e (Pt 100 Type)
- 192
! . 258 |4-20mA pAE=
()~ e PLC
Pt-100 ) Analog Input
WIE2SHE ’ .
CEERLE
c NER-F< HO& g
. N
i NS RTO
s we| -
T Module 4-20mA Rolg
< (Pt 100 Type) PLC
o 1o12 Analog Input
i 15
1 7 \‘N
N
Pt-100
WIE2 X ’
WY
I8 33 22 A& AL
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¥ 3.1 CEDM Test Loop €EAZ7] EAF 7%

AMERF 2 71Z E3HY AXYA 2 &%
= A@7] HE-101A9] S8 =ZdU%,
TC-101A(E€ AWl K-type) [0-600TC SEme LT %1'7(]%-]
__ |5 A<¥7) HE-101B9] 3|z LW,
TC-101B(E A ] K-type) {0-600TC SHmY STHe BAL
F A<E7] HE-101CH S| mZdWE,
TC-101C(E At K-type) [0-600T A9z STae wxs
7}$k7181 8 PR-101 3| Bl g7,
TC-102(E A K-type) [0-600T s EY LEHe was
_ |Injection Pump PU-102 ¢ Ez o] 3|
TC-103A(Z Al K-type) 0-600TC _*TI_J%‘ Nl A e me e ol W
TC-103B(E At} K-type) [0-600TC |EdoolA 3 &7&F FAdTF2: AZ
__ |Ao1 85X (Test Chamber RE-101)
TE-101(RTD Pt 100) 0-4007T NOE sgroT A=
.. Ao 85 FX|(Test Chamber RE-101)
TE-102(RTD Pt 100) 0-4007TC Sun sgron A=
Main Circulation Pump PU-101 &%
TE-103(RTD Pt 100) 0-400TC i B
s3F A
TE-104A(RTD Pt 100) |0-400C |5 A<E”] HE-10l1A ¢ T35 254 F
TE-104B(RTD Pt 100) 0-400C |+ A<€7] HE-101B & 3¢ 224 &
TE-104C(RTD Pt 100) 0-400C |F A<E7] HE-101C & 35 224
TE-111(RTD Pt 100) 0-400C [7I¥}7] PR-101 $4% 2=A4A=
TE-112(RTD Pt 100) 0-400C |7}$t7] PR-101 Aa® =4S
TE-113(RTD Pt 100) 0-50C |€x%7] HX-101 Bleed Line = =A%
TE-114(RTD Pt 100) 0-150C |Bleed Line Cooling line % Water= %A=
TE-115(RTD Pt 100) 0-50C (&AZEA TA-101 W AZF 2TA=
. |Test Chamber Re-101 HA$] d#H 5
TE-201(RTD Pt 100) 0-1507TC e
__ |Test Chamber Re-101 HA$ 2#H%
TE-202(RTD Pt 100) 0-1507TC o110 =
AT EEAS
TE-203(RTD Pt 100) 0-500C |CEDM =2E 3Zd(1)Y & A4=(Ax A)
TE-204(RTD Pt 100) 0-500C |CEDM Z2¥ ZYQ2)e 2=AZF(A2A A)
TE-205(RTD Pt 100) 0-500C |CEDM EH Z4@)e 2= AZ(EA A)
TE-206(RTD Pt 100) 0-500C |CEDM EH ZAd4)9 EZAS(EA #)
TE-207(RTD Pt 100) 0-500C |CEDM EHIAY FAF 2=AS(AEA A)
TE-208(RTD Pt 100) 0-500C |CEDM EHIAY FAF 224 (Bx #H)
o] (TransformerZ2 ) £38 F9 235 93 A8 Fo &4 UAE & A
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o
2
rlr
[
o
w
w =
o lo
@]
el
iy
o
i
2
ok
2
v

U % A
CEDM Test Loop ol& 25 3/0S(FT-101, FT-102, FT-201) & FA A4
7} AHRE AT FT-101 fZAIS7IE 1 AAS €359 73 AF5E 93 285
o, 2 ¥ 2 (orifice) BFY FZFAZ7E A3l Bleed Line?l Bleed &%
AZ71(FT-102)¢F CEDMCS #A %9 %8 #A37] 8 73719 FFAS7]

I

(FT-20D+& E¥l(turbine) Fele] /3 FH71E AHSsidth. & A7 &%,
4F 5 FAHE AA Elementst A7|F ALFXA EdAvEHe ZAH =
TAHY, 3% AZF7 e dF /F3E ASs9 olg Ar1d Az =2 Hste §%

AZH A Element(FE : Flow Element ¥7])9} ©]& 4-20mAY ZF3dH #71=A

ANEZ2 AGsts ANEHAL71(PT Pressure Transmitter £7])2 FAIHo Qo &
E AZ&89 AA Elementd} EWRLVE s FF5AYE FoA <drta] FojoF 3}

=8 CEDM Test LoopE Aojd9 AF 24V ALFF7I17F ALdFFS sla Yot

AZA % Transmitterdl 4] ¥W3E 4-20mAY o221 A3ZE AH PLCY o
21 948 BEQ G3IF-ADMAU6AY, 14bit old=21-Uxd W7 28)2 MY

3t} o2& CEDM Test Loopol AH8E F#HAZ7]9 5A43 7|58 RoFn
=3

32

AM71 S SRt Ad *észl 2 45
FT-101 0-8m°/h  |Test Chamber RE~1010] 225 &34 $IA=
FT-102 0-1501/h _ |Drain #3AZ
FT-201 0-150m>/h |Air Blower BL-101¢] &3 27|44 =
o 9 A

CEDM Loope] 4% AZ&¢ AME 25 2/12(@LT-101, LT-201) AH§3t 2
Aok 717 FHE AZFste AS7) LT-1012 A4 AME o] &30, LT-201&
CEDM Loop® &5& 837 A¢ &I £H9E AS35IH, Reed float
o] AME ARt AGAME FHAE FAE 8719 4, 5ol holed F
4, e 48 AE A2 #dste] ZAIST, Reed Float #9 AAE &7]9
float7} 1= reed HolZE o] floatd] AAE ASstA FHE FASC A4A
A 9} Reed Float 39} 9% Elemente #ejol Aole o, Aol H7A s}



(g
ot
P‘L',
£
(L
i)
p‘h
(e
r
H
—
o
jn ]
wn
2
g
=
-
=
(@]
<
o,

£ 4-20mA¢d AE=E

—
~
o
jon]
1)
%
D
2
)
.
o
o
>,
fol
I
2
ACH
ot
o
rlr

5 2
£ CEDM Test Loopsl AF8® +91A%719 243 71%5¢ BjFn Qi

A7 % =349 FEEEEEE
371.2-1160mmHz0 ]
LT 101 7}47) PR-101 8 #9A1Z ()
(0-100%) B i °
0-1200 ]
LT 201 MM e~ A TA-1019] A2 (Reed Float %21)
(0-100%)

L2y 2 A A
Y AU fA7 r2E Y2 AZsE Fu LdADES A, A

kY

S Aol 4 Aol o3 WL 2R o|F W/H As2 WU GPA

I
(o

2 Test Chamber?] &¥, 1 2HAI%Y ¢35 &H, F
2 7hgkr)e) ¢tEe =Asin, DPT-101 24X E CEDM Test Loop T&39|
Test Chamber RE-1019] %. 3% Atelo] t&E A2 AS3sHr] s AH&$o
DPT-201-& CEDM T% %9 g% xsl= CEDM 7% =¥ :de] €74 &
FEHE 3719 47 279 48 AE FAEY] A8 AgET. 4E 2 oA
Mol AdZE E4AL 1/2°8 AL dEHASE A8 A4 F g7 R
gL AlZste PT-1012 714719 SHRE ZE AlREHE AofRFE o &5
o, 4wz 4E, A% Ade A 2 FHE wHsE ol&dEd. u¥E CEDM

X
e

Test Loopel AH88 €48 2 A%t AZ719l 543 715¢ RelFx g

- relAlA

AM7E 239 Az 2 &5

PT 101 0- ZOOKQ/Cm 7kt g EASE

PT 102 0- ZOOKg/Cm Main Circulation Pump(PU-101)2] E& <38 A=
PT 103 0- ZOOI{g/Cm Test Chamber RE-1019] A& & A&

PT 104 0-200Kg/Cm* |Injection Pump (PU-102) E& ¢ AZ

- ApAA
A7 E =799 HAYH B 4=
Test Chamber RE-101¢] &34 A% SRS
DPT 101 | 0-4000mmH:z0 7;3; amber ] T 559 X

Test Chamber RE-1019] 2% ZH 3d €49 4

01 |o-
DPT 201 4000mmH |, o o ) e
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12 AEe 8 F2S A 93 dAEAT. A A
E(Solid) Al A, £ AA(0)AA, AEE(Conductivity) A, AFE(pH)ESH AAM 2
TAER, ol AMe A £AEA7I WF FHFH An. olg AFTE
He &9 #48& FAHsY 4-20mAe AFAEE w#Este] PLC olgd=2a

"o} o] WfE EF AolE PLCY WEBF=E AEHY, oS

A4tstel AAANE Qod Aojrle) PLC UAY £ =8 o839 Overview

Paneld] 228 FIZE AM A FHo HHE FIAFT FAZA FEA=HZA
&

A
oxl

7]

s

§ 35
el

ZS de @AY s 7|EXE 9EIn JvE RS JEd Y ojwolE PLC
o WRHFE o] §sled FHdo]l A9 +AAH HolHE & F J=& AMA3
Ath. ©&2 CEDM Test Loopel AH8-€ 2 #&A ASF7|9 5434 715E& B
T Aok
A7 & Z434%9 Axex 2 &5
SOLID 101 0-2ppm |85 FEA TA-101 A& Drain 5 85 A
02 101 0-15ppm |[&FAFe=A TA-101 d¢ Drain 5 £&842A=
e - - = —
CON 101 0-2us/Crn -2;7(1 Fel 3 TA-101 A<t Drain -84 Conductivity
PH 101 0-14PH  |&5A%93 TA-1019] A9 Drain 5 PHEH

ul. 7171 A" AS
(1 9x18 7171 4" A
CEDM Test Loopol Al-&d @Wu = g Adg7] T On/Off Feie
Loopel 3 EiE ZAIs7] S8 ASHUYH. o€ &4 S ZAlste dAE
daEe RPN FHANEZR AlE&5o] PLC ©A ¥ input 7I1=2 4 =lo] CRT 3}

=

Aol FAE W, Overview Display Panel ol PLC2] Digital output 7F=& E&l
Overview Display Panel ¢ Relay® Z# % o] Overview Display Panel ¢ LampS
Tk
(2) otgdgz 717] ¥ AE

CEDM Test Loopol] AF-&% @Wv A
BlE Loop & 71719 &4 AHE ZAIE7] 93 ASHUG. Alo] WHe) He
9} Pump® 3AEEE F29 FFE A3 A3 ASEH AFE NEe
PLC o}'2 21 input 7F=& %3] PLCE ¢ = PLCY PID 7h=o o3 #H g

-

1]

2 AE7] 59 oldra *A B



Aol 2R3, PLCO obd 27 output 71EE 53 Alojge @
£5 A7 ¥ Ho] {Fo] Aojdrh AFH WE NEE A
st7] 918 CRTel 0 - 100 %2 EA Y. ASE HE A& S
ZeE A8 98l CRTOl e =7 TAlEY. 7147 3E 9
Loopel 4#-& Alojstr] 93l AZddh. F 389 711‘ d=E Loops &=&
oj5t7] 98l AFEnh AFE NS PLC olgd2 mput 7l=& %3 PLC=Z
#xo] PLCY PID 7t=el o] 2HAEE AlojFe] ZAHIL, PLCY olg=za
output 7+=& F3l 7147l 2 F 11 SCR Aloj7]e]l &= o] 717 e 48
Loopd 2%&7} Alojdt. AFH sl8g 717 Aev F=o A FHE A8
93 CRTAl 0 - 100%%2 EAEch. ©}&-2 CEDM Test Loopol Al-§d H=, =
R 3| AS719 EAGF 7S BAFa vk

IN
ol ox dof
W = [d
o g lo
Mo oY o
Lo

N
o
ol
H
i

2,

1A

- WY AE AA
AA 71 & ZAEY AAYPA L &
FCV-101 0-100 % Test Loops] #F Ao
TCV-114 0-100 % HX-101 Bleed Cooler &% Ao}
FCV-102 0-100 2%  |Bleed Line ¢ &3 Ao}

- BE HAEE WA

ANz A9 AHYx 2 45
PU-101 0 - 3600 RPM |Main Loope] &% % —Q—E. A o
PU-102 0 - 1800 RPM iMain Loop® Injection &% Al
BL-101 0 - 1750 RPM|CEDM Coil ¥Z} AE< 2% A

S ERE

A7 35 A Y AP 2L £
HE-101ABC| 0 - 100 % [Main Loope] 2% Aol 4 §H B35 435 44

HE-102 0 - 100 °/ CEDM Coil 3ZtAIE 9 9—E A o]

PR-101 0 -100 % |7Fg~7lel &8 A9

v AS A5 WA
1) +=435 u4
<& AEFE AT AXMe 2ddst HEFE AFAZ FAHHA U o]
Foll ZtE slEle] AR 2EFH Loz Hx Hojle €44 6742t CEDM =
€ TE-203°4 TE-2087t#¢] #E552 AFAE AAF 13749

WFEe AYAE BF w4 2 242 S9 £ 32 & eEAZY wydy

i,
R
me
ro
f
2,
A



g RojF3 gtk ddvio} CEDM 28 2de] X% 2EAZE AME A18%
i

wHy Y E2Hol ksl Hol ok mA R Ao sted & A

X
rlr
H
n
—
w
N

12 AGdAdA F2AF NGS5 Ao FA=HA ok A @

TC-C-640% 3749 =AM FYT7 93 %ol @A SEE AAse 25 2
2

T A 7](Calibrator) Fluke-701& ©| &

3. 2ERA7Y SFAZX7L dAE w7tA g™

4. nZWZe] LEANE SEAA LA AE7Y AN FhT FYF
c}.

5. €4 JIAEE g wWrA 7igdch

6. =AM AZAAREY 9 ZAGA(gain, span)E FAs Y &%
wA7e FAHX e} A A7

7. 08 HAANE YASD 1HEE wBIo)

t}5& CEDM Test Loopol At8¥ RTD 2554719 ZAHRE 7l<sAtt.

1. MMI #tdiell X Z85= 2059 HHAE 4 linearityE &3t 2825

2. MMI o4 Z¥=e A5 E 3AF F 50, 150, 300 C AHE AR &

#2E Rulo] &85 A3 755 A5 A4 2 AZAHES v

El

3. WA Error &4 3 79 & AME S 2=dAX FAAUTG A
= 04 olHoly, AZ MAE vl g BAGT T 2o}

4. Data Sheet oA ¢t Zo] 79 AFAHE FAST o, T202 25
E AAexet Aoz}t vlast] HA FEAs Atk olE Gain & ZF

el BT 4 k.
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32 54

N\

JEEEE!

K

o e EEE EEE:
. Input(‘C) Display(C) Input(‘C) Display(C)
50.1 50.1 0 0.1
TE-101 150 1477 150.3 1505
300 2943 300 300.1
503 50.3 0 0
TE-102 150.1 1473 1497 1498
300 294.4 300 299.9
50.4 506 0 0
TE-103 150 148.1 1498 150.1
300 205.3 300 300.1
TE-104A Ai%g 14397,2 15(()) 4 12&)1 6
(0-4007C) 300 2938 300 300.1
TEI104B it vy BN EY
(0-400C) 300 2038 300 300
TE-104C 50 493 0 0.1
o 150 146.9 150 150.3
(0-4007C 300 292.9 300 300.1
TE-111 li%(? ffﬁz 15(()) 4 1261 6
(0-400C) ™30 203.4 300 3002
TE-112 49.9 484 0 0.1
) 150 1455 1504 1506
(0-4007C) 300 200.9 300 300.1
TE-113 40 40 0 0.1
: 50 50.1 50 50.1
(0-50C)
TE-114 Li?sg 1?7'2 15(()) 3 12@19
(0-150C) ' ' '
TE-115 43589 gg 5% 50611
(0-50C) ) )
TE-201 50.1 299 0 01
’ 150 14738 149.0 150
(0-150C)
TE-202 503 503 0 01
X 150 149 1497 1497
(0-150C)

t}&-& CEDM Test Loopell A}&d T/C =413 9

=]
o
i)
h)
i
N
s
_?L
2

- 24 -



L. MMI 3t9elA E85e A5 214 R linearityE &Aste €S

A & 0, 100, 200, 300, 400, 500 C X A&

6
ARt} 28e ol FHEE NEE 7|Estn Nso AAAL R A

3. Data Sheet ©°llA]
Aol A7 Ak ol& Off-Set & ZAdHY
TC-101A, B, C & I2A F HE7]e] BE 2352 ALLEH7] wid
Ago Aol v AP Fa3A Foy, 2 Held £ Fo} F
A= "Hoh =3 TC-102% &3 WHe7F o 200 TelA 400 C7HA|ol==m
A 2ol Ao v AYPHL FA gt

4. TC-101A, B, C, TC-1029 A& %7 &3 gain & Al =A@t

Zo| Az HYAPE FAstn deu, 7] gheol 4
H

TC-101A | TC-101B TC 101C | TC-102

AH(C) |29 =4 |54 55 |29 =4 |58 55
0 4.7 6.3 5 9.5

100 104.3 103.6 109 109.5

200 202.5 198.9 210.3 207.9

300 302 298.9 313.5 307.8

400 402.1 393.8 417.3 408.5
500/491.7(490) 490.7/499.8(480)1489.3(490)

(2) A7) 28N E nAAI}

Ao)7] 2HNZTE Aol7] 28 AF 4 - 20 mAd H#HstE AFE MMI
CRTIIA ddste] A3 Alojrle] 24N E St A Aojr|d Aste &9
o] QIZIH &= A& &A3PT. & dlE 9 AS 0, 25, 50, 75, 100 %2 3] 2.8

: B
CRTelA 483ste] @3 SCR Aloj7le] &8 ddl 4, 8, 12, 16, 20 mA7}
T AE AFsAAY. g2 A7l 28059 nZPHEI HF}E 71E3}A

1. MMI 3ol &3Ee 252 AXMAY D linearitys 13+

g oo oap
1%
i

i)
>

2. MMI oM £8=EE A5E 5AA F 0, 25 50, 75, 100 A HE A AsH4

3% Hulol EEHEE AZE V&St Az HAXAd 2 AFAEE v
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3. Data Sheet oA ¢} Zo] A2 A3A AEA

=

4. Off-set & <F 0.05 AE Joy FAAE £5.

HE-101A | HE-101B | HE~101C | PR-101 HE-102
24(%) |SCR-101A|SCR-101B|SCR-101C| SCR-101 | SCR-102
0 3.995 3.994 3.995 3.996 3.995
25 7.993 7.993 7.994 7.994 7.994
50 11.99 11.99 11.991 11.992 11.992
75 15.987 15.987 15.988 15.989 15.991
100 19.983 19.983 19.983 19.985 19.986
PU-101 PU~-102 BL-101
o1z (RPM)| SIC-101 ¥ (RPM)| SIC-102 |18 (RPM)! SIC-103
0 3.996 0 3.999 0 3.997
900 7.993 450 7.99 350 7.196
1800 11.991 900 11.99 700 10.394
2700 15.987 1350 15.988 1050 13.592
3600 19.984 1800 19.981 1400 16.79
1750 19.988
FCV-101 { FCV-102 | TCV-114
U (%) &k S & 54
100 19.984 19.985 19.988
75 15.989 15.989 15.992
50 11.991 11.992 11.994
25 7.994 7.994 7.995
0 3.996 3.996 3.996
3) &=, =9, &% Transmitter EHAZ aAH A3}
4=, 9, 5% Transmitter®d %A 3= Transmitter®] 3235 4 -
20 mA°l vl E A3 E MMI CRTAIAN Yd&eted @A Transmitter?] A S
g =A3td AA Transmitterel ¥dte 3ol Arlg s AE FAHINIIY. F +
2 Transmitter® 2<% 0, 25, 50, 75, 100 %2 Transmitter £3& CRTA ¢4 &
3o A Transmitterd £33 wxtol) 4, 8 12, 16, 20 mA7} &8 E = A& AZ3d
St 422 Transmitter 8 A& TALYHI ARE 7] &39H.
1. MMI 3tRoN 288 AN39 AAA 2 linearitys #2std &34

52 TR}
2. MMI olq 25 A55 d39 547

ARl 2

=

=

a8 e
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S v st
3. Data Sheet oA} o] Ao @¥stA AP FAF Ao
4, Off-set & ¢F 05 AL Qo EA s £L.
FT-101 PT-104 PT-102 |PT-103(M){PT-103(P){ PT-101{(M)
2124 (%) (I/h)  |(Kg/Cm2)|(Kg/Cm2)| (Kg/Cm2) | (Kg/Cm2) | (Kg/Cm2) |
0 0 0 0 0 0 0
25 25 43 43 42 42 42
50 5 85.5 85 85 84 85
75 7.5 128 127 127 126.5 126.5
100 10 170 170 169.5 169 169
DPT-101 | DPT=201 [ILT-101(M)| LT-101(P) PT-101(P)
212{(%) |{(mmH20) |[(mmH20)| (%) (%) (Kg/Cm2)
0 1 0 0 0 0
25 25 125.5 25 24.6 42
50 50 250 50 49.4 84
75 75 375 75 74.2 126
100 100 499.6 100 99 168
FT-201 FT-102 | CON-101 | Solid-101 | 02-101 PH-101
2= (mA)| (m3/h) (1/h) (us/cm2) | (ppm) (ppm) (PH)
4 0 0 0 0.4 0 0
8 38 0.4 0.5 0.8 3.8 3.5
12 75 0.8 1 1.2 7.5 7
16 113 1.1 1.5 1.6 11.3 10.5
20 150 1 .5[2(19.95mA) 2[15(19.97mA) [14(19.97mA)
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A 3 A Ao A

L AAAE 4

A A AZEL CEDM Test Loop &8 #&F #|oldt= Main Aol PLC® CEDM<
AolslE CEDM Aol PLCE TA ¥ 18 34 & AATSD A AS I 4
g HAFa o dF AZ7dA AZE 2%, &E, £, 72AF o2 A

W72 AF 4-20 mAS] AFAZR PLC Alo] BEo A F=,
WE 5 717] ZHE Jdede A" 484dse 3 J432 PLC Ale] ZE
dHHC 4-20 mAR dFEE A3 E PLC W#9 PID logic 5€ 713 4-20 mA
2ay 0oyt 18 YAER 3 7|7]q E¥dY 19 35 € AZEH A3z}
3 PEFHAl HolFa ok Jitrle)l 4Ee ASE A
Z£7] = A &A@ 7| (Transmitter, PT-101)& A A 4-20 mA9] olgz Az=2 9
3. 728 7|(signal isolator)& A F 7§e| 4-20mAe] o= Nz=2 £
U AHE A 8H(Overview Display Panel)9 93 & A]71(PI-101)°] EA|
Ho, g2 shve PLC 9822 A2¥Y. PLC dA= MMI ZHFEAA 244
PID gain(PIC-101, LIC-101)el =z} A" grel o8 @ 75 71(SCR-102,
LCV-101)°l 4-20mA Aol&=-& Wrdt. CEDM Test Loop °l& GLOFA-GMS3
2dS Ao PLCE AM&3tx Atk 1Y 36 & CEDM Test Loop ol AH&€
GLOFA-GM3 PLCY TAE HAxm 9dth. CEDM Test Loop ©l+ Power
Supply, CPU, Ethernet Communication Module, 3}v}2] Digital Input/Output
Module, 37§29 ol Z 1 Input, 3F}e] ob2 21 Output ¥ PID Logice AAtstE
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CEDM &#<¢] AA & oldza e g Z5F 4-20mAe] AFJFANEE 7}
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POWER
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cPU
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COMMUNICATION
(G3L-EUEA)
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DIGITAL OUTPUT (64POINT)
(G3Q~TRBA)
0.2.00~0.2.63

apd E]

ANALOG INPUT (16CH)
(G3IF—-AD4A)
0.3.00~0.3.31
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i

ANALOG INPUT (16CH)
(G3F-AD4A)
0.4.00~0.4.31

ANALQG INPUT (16CH)
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0.5.00~0.5.31

PID (32 LOOPS)
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B AXAERE 47y
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TEAA R AFA, AL E FEFA, ALLHBYE PR A2 7
dElel Ao AlEEd 2 AoFAIske] Qg olxE HA AlojE AAAR
(4-20mA), 2=51¥st HH(ON/OFF : Contact), #Aol% stk el A R (ON/OFF:
Contact), Aol¥ FF5Fx AvH ZTAARB(ON/OFF: Contact), Al2&d AefA R
(ON/OFF: Contact) 59 57tA 2 7%} glty. 17 38 & CEDMCS ¥ CEDM
Test Loop AojAlE el A& AZAE RofFT §)

Aol g AXBEE FA AAE AAE bR 4-2mARF AZE &9
ok o] A/E Aol Overview Paneld e A% 914 TAAZE FF3

A At 29938 FEe AoE 7EFA Y 129 Wste] disted 1719 Contact

ARE &3} o] Contact'#3E Overview Panel®] F3 718 st A
o]89 F 2z AE FA AojE sk I3 AHR = Overview Panel?]
AolE I3t AFE HAEs7] 98] AdEH ol Hasith AojE FHEFAX A

FEANARE A% TEAX AA vAAAS Overview Panel®] ZA|Z Ao FA
sel 2ol 47 Aol TEFA HuUE BE T 5 AA FAk AL
JeARE FEAAANNE AN A8 L%, 4, 43 F3
FYstel B4 L uAAL Wasie] Aol TEFA Alo}sle YPoE Az
O ool AEE Alde) HHUARE AolE FEAAACIN ksl BRAT A
4% TEZ WA/ A3} AgAch

Aol B TEAAS e AFHelar B5 4547 E (solator) Bt ol
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Al 4 2 MMI 2 Overview Display Panel

1. Alojd 74

sl CEDMCS ZFH, Loop & AtH o2 ddhsly]

2% ARE AFshE= Overview Display Panel ¥ FE5&-& 93 v Agto
2 7499 19 39 & Addde F4E EAF vt FA R AHFHEZRE
FEAHE ¥ g2 8% AFAE 4-20mAE Ao PLCAA HAE sz ¥

3t PLC Communication Ethernet Module2 £33 ZA 2 AAAFEHE UHH
o] CRT &Wol A" E3 71719 &4 & FASts A" AsgxE vt
7}A 2 PLC Communication Ethernet Module® & 7ZA]

o] CRT 3tHel At +F5 242 A% ujdLddte] 4RAS 432 PLC

HeEloh v ANe] vdAA 29 % &3-2 MCC(Master Control Center) Relay
=

B3 71712 FEHE ALL Ay, £324 2HASE £5Ld &7

o
)
8
o

(Operator Demand) ol =21 * AFANsZ WwEsle MCCe HALA7Iv
Motorell {17}ste} -5 3otk e Al HH(Overview Display Panel)e] HAI" x| A7

t A% AZE7) 4-20mA £ENEE MMI 2R Auigalete] SAd ZA 5]
Ad) AzAB A F e 4-20mA AZE E7]|H dAE A 7L AF5HES
71(Transmitter) & &3 dF o] FAE 7171 &34 g FASE dA2 4
2 PLCY UAE E£HANZE Wol FAETH

2. ¥MEE 3 ARz 24

CEDM Test Loop2 UAtze] AAALH ZAstelA CEDMO w3 2 7%
A7z < CEDMY| w2 Az 2 3 F9 45E& AFPst= dulelth. AlY
du) &= 156 Kg/er, 320CAElel A 1.3 Kg/secd] # %ol 3t A FHu& F&
g AT &x 2 ¢S APxA0 w#A dAHSA A s Aol AFY FLF

N
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7b AR RA B

CEDM Test Loope] &+AFHAE= Loopol LR3I &45 FHIIE 7|5E
g3y, 4243 Bgas 25%-66% FAE XAt AH, 27] 80% FHE

FA 5™, Loopell Bo¥ &8 TF&.

CEDM Loopol A}-838 442 24438 3(TA-101)d E43t), &43F
B(LCV-102)& 522 Open 39 &£5AFHA(TA-10D)2 +A(LTI02)7F A
&9 25%(Low HAAX)7HA &4& T B39 9 LT-1027F 25% ol/do]
W LCV-1028 AeRE2 A@dt. &5-A38ae] £9 LT-1027 65%E 9
oW “LEALYa £9 LHIGH)” Br7F 2SI, +997F 80%7F oW A%
©2 LCV-1027t CLOSE €. t&2 &A% 939 S5 #dd F8 74
2 Aol W4E g kst

- &A% B3 T8 #A R Ao ¥F

=3

AN FE | ALg= T =

+A44
Water Level A& LT102
g7 | £7] Level A3 25 % Manual 23
Water Level A2 Level 40 - 65 % A5 7
Lo-Lo A A XA 25 % LCV102 #}5Open,
Injection B = A =]
Lo HAA] 40 % AZ A3
Hi 47X 65 %
Hi-Hi A X 80 % LCV102 X=AXA
Control Input LT102 DP-DT-01
Ao 7] LCV102 On/Off Controller

U g 2 2 S5 AE 4
Test Loope] AL Ag 79 F23d 84 Fo sty AE F &5

o +3e e 2e 44 ZAL BEo} B

- Specific Conductivity(CON101) : 0 - 2.0 micro~-mho/cm
- Total Solids(SOLID101) : 0 - 0.5 PPM

- pH(77 “F)(PH101) 6.0 - 80

- Dissolved Oxygen(02101) : Deaerated

- Dissolved Nitrogen L=

- Chloride :0 - 015 PPM

- Fluoride :0-01PPM



Z27] 5 AZBA(TA-10D)S 9 LT-1027F 80% ©l oA &4 8 A%<
AL AL A E A =97 80%E FAT F £4HE A S (MA-102)
Tz ¢EFHW, LINE PUMP(PU-104)E F5 o2
71E5td, & AEHI 3 /P P45t £44F #39 DEMI WATERE
AT 48 49 £28=27 SOLID-101, 02-101, PH-101, CON-101-& &<l

Z =9, LINE PUMP(PU-104)& T35 M2 FA 1, ¢34

A B} 4=(drain)¢} B} 7] (vent) S

A% WH o Hdo] TUW §4 FA(filling) HE(PU-103)E #5222 7]
F&8 A% 5390 4 A 283 VENTE 98] MAIN CIRCULATION
PUMPE #%(C)2 2 7tF 7|58 &% 571 =Y 474 BZ(PU-103)2
Fed A%E Ke/afBE U8t F4E FP G ol EFAFR I 9
LT-1027F 40%°]’d< FASFEE Lt gL F T 5 2 HireA

Z 72 24 2 Aol MEE adsgr

i
fls

2

FEHAF 3+ 2 W7 2A L A ¥s

Al &= AR EE g = =24
T &<l 7k47l 9 LTI101
R —=go] 71317 geﬂ PT101
. Ao 7] Filling § X On/Off Manual £ 3#
T A o] 7] F 3 -é&_ On/Off Manual £ A

3 A%5 % Bleed/Feed A€ &4

A7) FALT-10D7F 100%S Fx13te] F2E 571 ol FojA™, Fe¢

2
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BASE A7 93 F&8 FZ(PU-10DS 1208 BA8Y. F3 3=

2} A% COOLING LINES #<Qlstdd COOLING WATER®] %

d, Fed YT E £5 28 7] Fd.

e F3o] A=W, INJECTION PUMP(PU-102)E 71§35t7] 93 ®xe
AE& Fd3tx, INJECTION PUMP (PU-102)E& T¥ 28 7|53t Bleed # %
S 387 93l Bleed Line BEE AHEsta, INJECTIOCN PUMP(PU-102)&
AUTO MODE® A ®dt1 TEST CHAMBER %#(PT-103)¢] SET POINTE
20Kg/crt A& gttt TEST CHAMBER $+=(PT-103)°] 20Kg/cni7t H®, FT-102&
%3 BLEED f%°] 4¥$ Ao

Fd HZ(PU-10D)S F3

(2]
s
FT-101¢] 2AAE AAEsA 2AGT F&3 B2 2448 2 7 ARz

4

get 2 slxe AWY T2 A £ 43¢ AR LEo BE A4

& f%e WE FEY 4RERPYE FCV-1019) AEE 4502 2Hs &

Feed/bleed %<& 7t 42 =0 uwtg} Injection BE7F dAT £x)2 3| A
Hia, &5 Wsle] wlE {fFe] W3lE Feed/Bleed +HZZEWE FCV-1029] M=
€ Aso2 23MEA FEIT. FE&I} F2Y FHAEISG G AGNE
E343t7] Aol feed/bleed F 22 Cooler HX-1019] WZ& H3) ¥ f 29 wE

2 AA32 TCV-114E AFEE=EZ A3,
FAE71(HE-101A/B/C) 2 71471 AL7](PR-101)e] AYE 54 ==
38t Main LoopE 7183%tx, &3 AT 2% A5E #03. o y 714

€& AZF 50 CTE 9A =% 3§71 A 714719 4HEPT-10D)5% 2%
(TE-111D)E At o b 8 A% hE2 30 7 40 Kg/ergs oF 170C7HA
ZhE 3t F8 fF22o 2% St & R #AFL L4 LA Demi Water
Storage Tank(TA-101)7} &3ttt 2x9] F7lo ugt E0l8 e &S &
Zo wat &x7t walste Frel §FA] WBE xHSe] FEHT O

#8745 2 Bleed/Feed A% 319 F2 A 2 Aol W55 st

r

dlo
flo
AN o
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- F&9AF 2

Bleed/Feed A% <A

22 Al e

Ao I 5 A 5 g5 #}H =F += A AH A
Ao} Input TE-101
=raAE 53X AAXA 170C Manual A3
e A o} 7] F x 47| HE-101A/B/C A5 BE
ex
SCR Control
A o] Input PT-103
e 53 AAA 30 ~ 40 Kg/cif Manual 4 #
FLEAF
Aoy 7] F d<L7] 2 Injection Pump A BE
b=
Suction Header
FBAF A o] Input PT-101
Vol 2 AAXA 30 T 40 Kg/cn Manual 2 A
oume A7) FCV-102 JE 2=

ut. CEDM Coil WZAE &

CEDM< Coildl Q715" =
A& CEDM Housing &

1

o
Ho

3

Ry

PN

oot
o>

i

i

3
ful

b ol 2EE fA Stk I

=%=7F 50 ColA #FAZ=m, CEDMCS &4

JAE=E A ATz 2ddH

CEDM Housing® €5+ #9499+ 3719
Aol oz A o]FAY, FUHE 252 Adsrl Y&l Air A<E7)(HE-102)

7o Aol ofs) FEHT. CEDMCSel A

Z ol

=t

A3t} Housingdl Y EE 3719 %42 CEDM Cooling Blower(BL-101)9]

CEDM Cooling BLOWER(BL-101)Z MANUAL MODEZ A3l 1000rpm
9] £x 2 %7] 71%3s AIR 3| gA4xH AUTO MODEZ AZsa F7] &

A fHEo AHARNE 1200m/secE A3 CEDM Housingol 3718 #9471

© o
T -

- CEDM Coil ¥ZAE &4

2 2 A we

CEDM Coil $ZA1% €49 Fa #A 2 Ao w58 2osisich

Ao s AFEIE F =z T HdAA
CEDM Coil Ao} Input TE-201
WA= 23 HAZA 50 C Manual 23
L% A o}7) Air d€7] HE-102 A B=
<5

SCR Control
Z7]8ZF Aojr] CEDM Blower BL-101 Manual A A

VVVE Aof
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oI N ] o I e B
ALAL eHe sgrlol /TS Py 4 Lok AUy A E

g A3 deiHE 7MY71 S Saturation AEIE wHEojok Fth o] Y8 <A
& F29 &+ stol A (F 40Kg/er) Test Loop fr2e] 2=t 7Igtr]9] =7t
30 T ol =A fA=CoF ot MYl xE MY HEVIE AoEA
A" F Stk o AeiolA Bleed AMH 9} Bleed §F AlojWHE FFoF
full opendte] F2¢ 4&HE Ay Bojm@do 2 A 79ty & ¥ 3(saturation) 4
HE wEo sigtrle Y12E A

MAIN CIR." FLOW(FT-10D)°] A XE 68m/hZ AA3ste MAIN LOOPE
&3 71th INJECTION PUMP(PU-102) ¢#EAlolm=& $X3sx TEST
CHAMBER ¥ (PT-103)9] HAXE 40Kg/awo2 HAs 71hghet

7171 AE71(PR-101)E A 7148 AR=2 A3, 7147 2 =(TE-111)
AA X2 TEST CHAMBER 2 %(TE-101) A4 Rt} 30T A AAste 71¢t
7€ 232C AE7MA 7hE%t. & AE7I(HE-101A/B/C)& AUTO MODEZ %
3t TEST CHAMBER 2%(TE-101)9] HAXE 194C=2 HAC)stqd MAIN
LOOPS &5 & AsA7Itt. 22 Feedwatere] ¥4 2.2 Loope &y #stE =
7] 98] Feed Line® ELECTRIC TRACING #<97](HE-103)& AUTO MODE=Z
A3sted Ath BLEED LINE fZ(FCV-102) Aojdue] HAXE 304/HETY &
e HAAJ}A &% Asog Q3% volume BFE &5 A% PBA(TA-10)7F +
=g gt

LOOP9] 2%x¢} gt=ge] QFA(TE-101 ; 194C, PT-103 ; 40Kg/cm) s 2 7+47)
o] R X (TE-111)7} 232C7}F =" Loopel 4+ (PT-103) AAXE 29Kg/cr &
dA %tk BLEED LINES Za¥H(LCV-101)& MANUAL OPENA7I® 7171
= (PT-101)2 3 (Saturation) 48 (T30Kg/cr)o. 2 7¢tslo] 719tz o
Z71(STEAM)7} AA4=a o|d R e 7iqtr19l F9(LT-10D3= 3-23t7] A& gie.
FA(LT-101)7F 70%Y @ 71sk7] RE71E AHANRER Astn, 7hdrl 4 d
(PT-101) A AX(2Kg/a)E FFTITE 4HE A3t zdn 717l 4
(LT-101)7} 50% ¥ w INJECTION PUMP(PU-102)9) 7152 AEH o2 A
mooa $9 Ao (LEVEL CONTROL)E=Z HF=o] 717l F9(LT-101)2 A
2(50%)8 FEI}EE A gL 71yl 71E AP & Fo A 2 A

o] Meg aeokagth.
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2A 2 Ao} W

Aoggd & | AR S 2 =% s Hd A A
Ao Input FT-101
S 5X AAA 6.8 m/h Manual 2%
Teeale Ao 7] F43 HE PU-101 AE B
5 o
slA&E A o(VVVE Control)
Ao} Input TE-101
= o= 2% 4AXA 194 Manual 4%
e Ale 2 o] 7] F x4 7) HE-101A/B/C As B=
2T
SCR Control
F HE7] 718 AR AsEE
A o] Input PT-103
= Lo = 23 AAHA 40 Kg/err —> 29 Kg/cnt Manual 2 A
Fo3AE = 7o T
A o] 7] F 47] € Injection Pump AERE
ol&]
= Charging Header
Injection F X dPAJEE AeEE
Bleed Ao} Input Manual
o 2(Vol ) 3 AAA 30 ¢/h Manual 4 A
Tl volume A1 7] FCV-102 ATRE
Al of FCV-102 AN E= ATEE
A o] Input PT-101
et g =3 AAA 40 Kg/edt —> 29 Kg/cnt Manual 23
B A ] 7] F Ad7] 9 Injection Pump A=
71E A H;ﬂ .
] 833 Charging Header
7t - g 7] ZMEA EE AsERE=
A o] Input TE-111
Zg AAA 232 C Manual 223
oly] <
M EE e ] 28] AEEE
(712 BARA) | Jlgtr1mnd7) JtE Aol R E AT
A o] Input PT-101
L A 2] % 2 Al
Sherr) el =8 AAXA 29 Kg/cn Manual
A ] 7] 7t47l dE7] ATERE
CIE A43F)| 714714471 dHAARE AL
A o] Input LT-101
23 HAAX 50 % Manual A2 A
[e] 2~ 0
7Hd7) 54 A o 7] Bleed/Feed Flow A5ERE=
(71X ABAA) Injection FHAAR= AR

FEZ o} FCVI02
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AL AlE 7t
7tt719] 71E7F ¥ =EH CEDM Test Loope CEDM T+% Ag& &
371 A 7HE FARE=ZE Sl old 7tE&E 50 T/hE ¥R &olok g,
Loop®] 7182 FHE7IE FTaA o] FolAH, ojd ¢HL 7I471E T3 =82
o 2% A%5o=2 Q% volume *F-E BLEED LINE §3(FCV-102) Ao
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FILL PUMP PU-103 Filling B2 uA AR
LINE PUMP PU-104 LINE B X 8|4 AR
CEDM BLOWER CEDM BLOWER
BL-101 ,
(OR BLOWER) vk AR
CEDM AIR HEATER HE-102 CEDM AIR A €7
(OR AIR HTR) v A
BLEED ISO VALVE — BLEED ISO VALVE
(OR BD ISO VLV) % Close
TANK ISO VALVE TANK ISO VALVE
LCV-102
(OR ST ISO VLV) 4% Close
MASTER POWER F AY v Zgd
23 AY
CEDMCS POWER CEDMCS 5 24
v A} Ad
AUTO/MANUAL 7171 A%/+%5 4
SELECT SWITCH A8 =9H
CEDMCS AUT CFDMCS RA&/5%
O/MANUAL 274 A8 297
Z17V(Air AL7)) %
AIR HTR ST HE-102 a3 A9
AE/7%
LOCAL/REMOTE ed AR 297
LAMP TEST Alarm LAMP TEST
DROP CEA CEA %% DROP
INJECT PUMP START PU-102 INJECT PUMP $% ON
ACKNOWLEDGE Alarm ACKNOWLEDGE
INSERT CEA CEA 5% Insertion
INJECT PUMP STOP PU-102 INJECT PUMP %% Off
RESET Alarm RESET
WITHDRAWAL CEA CEA % Withdrawal
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CEDM TEST LOOP Aul& molg 42 &d =dsto) A Centrol Element
Drive Mechanism(©¢]3} "CEDM")8] A%& A|gsr] ¢ m& m3be] AP¢A o
th B XY Aule SAZAL 156bar, 320CAA 1.3Kg/secd] ko] «@dHw, 4
A AL 17%ar, 343Celth 2 Au|E 719 2 YZEEE A% 50ColHE &
Asted AdF A U9 AFF o] HEE Frh

2. F8 TA4717]
- AgE7] (@49, sch160, 7500L, TYPE 304 ZH<1# =)
(6" ¢, sch.160(JACKET))
- LOOP Hl& (14", sch.160, TYPE 304 =H Q&)
- F8EE (MAIN CIR.’PUMP, 156bar, 320C, 1.3Kg/sec, 40m)
- AE7] (F AE7] 30 x 20kw)
- 7}447] (PRESSURIZER 19 x 18kw)
- AFPZ (INJECTION PUMP 19 x 0.09m'/hr)
- FAE A
- 718 Bx 77

aAE &2

8 A %S INVERTER EFY e CANNED HE(PU-10D) 935t #HA=
LOOPAA <250, 4814 275% %2 % 258 AT & QA 77
Aojgu)sl AU, eFNa B F2AFE-10D) cettingd 3
3] sk FEFFI(PU-10DY $EA] ¥ §322WB(FCV-101)A o]
sl 27 S04 LAIES @ok

i

3. F
=
T

!

W

i
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- XA ; NPRA] AHAY LOOP &=F Astr] st TEST
CHAMBER &3Z £%E CONTROL POINT £x2 AAsd F AL7]
7t Aoldn AR £ Fo 20kw 2di7t 7HEE oA,

- Ao} ; PU-1019) HASE % A BRECV-10DY A= 70%Y
A% 9A fRe @4sE 352 Ast] FCV-101¢ AFede=
SHFCV-101 70%H AT o] w PU-101& +5LHeE Jde 3
A%z B,

- gE€Alel ity AdEe Ve A2AY +d AddAe FEAST
SE(TE-10DET 71¢7ide]l x=(TE-111)7F 20730C A SETTING?
o 71t7]l WY €8 Aofsiy mexgt &4 AdA= Zistrle 4EH e
FANNE 71%E g3, 7] e B e &% Wl nE
A B R FF g ATHY ¥4F o9 ¥stel 9 Cushion
8-S st A7 Ay WHE @A) AFP=] Tl ALAS
<A AldA£ TEST CHAMBER $3(PT-103)9]1 SETTINGE ¢#<&
Fotd FEBAEY JhtA ool AMgE™ 2234t TESTOAME 7Ht7] 9]
F9LT-10D)l SETTINGE F9& FFsto 71471 FolAold 284

tt. 7FE7l FHAT-10D7F AF@LOoW)d =2 & 3¢ BLEED LINE®]

LCV-101 CLOSE®t 714719 98 FA3 =% g

4. Bleed Al A

BLEEDING ZAlEA B8 f%Fo] F3FA FT-102¢] SETTINGE %S F
3te] FCV-102¢1 93ty Aojftt 5 BLEEDING ASoA Bdf3e 2%
COOLER®] OUTLET &X(TE-113)°] SETTINGE® £X2& F%3t9 TCV-114%
Ao}3te] COOLING WATERSY #%g ZA3dA 53439 2EE Ajdta
T3 2=(TE-114)7} 60C °ol4Yd 4 9% TCV-1148 FULL OPEN3IY &
¥ SE(TE-113)7F & <13 Hoxe AL WX gk & TCV-114% 3A
10% OPENS ] glt},

o

fr

5. CEDM+F ¢ &7 2% AAA%
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CEDM¢Y A8A] CEDMS §¢37] €52 dASA fAstdo stz
CEDM SYSTEM INLET®X(TE-201)¢] SETTINGE 5% FF3to HAd7]
(HE-102)& Al°j3ts AIR®F(FT-201)¢] SETTINGE #3< #=3l] BLOWER

(BL-101)8] 3A%7} Asj =,

6. V4 B3 A%

CEDM TEST LOOPY H3Z & 93 &3 22 7|7 B3d3E°] Ut
- FRY7 (F ¥97] ; HE-101A/B/C) BZE
O F&£8$BEZ(PU-101)7F TRIP(EE STOP)E A% ZE HAdr]e Aol
TRIPE o] Ad7|9 ge] & &4 LA
@ A4719 ELEMENT 2 %(TC-101A/B/C)7} AAAHY £ o 2
AE71el Aol TRIPHO AE7]9] ELEMENT &4 WA
- 7}471(PRESSURIZER ; PR-101) 2%

D 7t4719 ggel AAYEE ZIgsteE 3¢ PSV-101(SET POINT ;

168 Bar)ell &j&te] 719t7] 2 ABRS

@ 7}%4719) ELEMENT 2%(TC-102)7F A4 ®o}h & 9 7ishrle A
o] TRIPHS 71471e] Adr] &4

7kt71e] 917 HAS 9 (Lo-Lo)dl

TRIPE o] 71719 AE7] &34%A

-~ F ¢BAF

® =@ 4% Agrle Aol

@ SYSTEMSE] st8o] AU S 238 79 RUPTURE DISC(RD-101

SET POINT ; 172Bar)7} $4g3td 7] @E=Ho F £3AF 4%
=]

-4 §377 %

@ BLEED LINE 2X%(TE-113)7} 35C ol44Q 3%
@ BLEED LINE ##FZ2WH(FCV-102)7} 0% 73
@ 19 O @9 =d ¢ ¢ LCV-101 CLOSE 34
(FT-102, SOLID-101, 02-101, PH-101, CON-101)¢]
- CEDM 04137 AE7I(AIR A4€7] : HE-102)

@ AIR BLOWER MOTER7} AA & #A$ A4 ¢

e WAE] 93t
o AL E A=A



@ FT-2019] &3Fe]l A7} obd A4 AE7] A

A2 A £AFRA
1. SYSTEM %7 =3

7}. MCC PANEL A9 ¥4

1) & A4 F4/8

(2) F AF7) A4 T/
(3) MAIN CIR." PUMP A9 ¥4/&4
(4) PRESSURIZER A9 ¥4/%4
(5) INJECTION PUMP A9 /3%
(6) FILLING PUMP 34 %%
(7) LINE PUMP A9 %9
(8) AIR BLOWER A9 /8
9) AIR Ag7] A F4/82
(10) HEATING CABLE AY %9
(11) FAN & LIGHT A9 /3%
(12) CEDM POWER ¥¢

}. CONTROL ROOM £ A4 =9
(1) PLC PANEL AY ¥1/8<
(2) COMPUTER 1 (CONTROL STATION) A9 F/3¢l
(3) COMPUTER II(CONTROL STATION) A9 /s8¢l
(4) CEDM-CS COMPUTER A4 $4/8¢

t}. GRAPHIC PANEL A4 %<
(1) & # F4/84
(2) PLC A4 £91/8
(3) D.C HA F4/8<
(4) A/O DC A4 F/&d
(5) INSTRUMENT A9 F4/3<



(6) CONTROL M4 #<1/8<
(7) FAN & LIGHT A4 7%/

2. A% &4
7} A A= (TA-101)
® =[x :
- $4A 7493 DEMI WATER STORAGE TANK (TA-101) EMPTY
- LCV-102 MANUAL CONTROL MODE
- MANUAL VALVE (03GV05, 03GV08, 03GV27) CLOSE
- MANUAL VALVE (03GVO03) CLOSE
@ +3AR
(1) 54389 3(TA-100)8] £ LT1027} EMPTY(PADCl 2 "854 %)
A A £(LOW ; 25%)" ARE FAM)FT)
(2) #Z(TA-101) ISOLATION VALVE(LCV-102)& OPEN(C)3}x, 49
LT-102(PM)$t €% TE-115(M)E st}
@) $99 27} WA F$ LCV-1028 CLOSEStT 91 FAdrh
@) 59 LT-102(°M)7} 25%(?) o] %™ LCV-1028& AFZEE2 AP
.
(5G) £FAFHdIL] 9 LT-1027t 66%E dej/td g Fda +49 1
(HIGH)" Z4x7F SAP, M)< #Usta, 80%7F 9ol ATz
LCV-1027} AX(CLOSE)¥-& &<l&]).

U, 5432 AS(DEMI WATER TREATMENT SYSTEM)

@ ==%2
- A% %3 DEMI WATER STORAGE TANK(TA-101) 80%
- MANUAL VALVE 03GV05, 03GV02, 03GV10. 03GV30 CLOSE
- MANUAL VALVE 02NV08, 03GV0l, 03GV03, 03GV08, 03GV09,

03GV12, 03GV20, 03GV28, 03GV29, 03GV26 UPEN

@ +HHA

(1) TA-1019) ¢ LT-1027} 75% ©]2(P,C)&1 e,
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o

(2) EFAYAZTMA-102)8 SAZA(N)E FAL)3td, £xdxH0|
54, LINE PUMP PU-104% #%(C)ez 71534, §FARRA=R
DEMI WATERE £@&X it}

(3) 48 59 $£2=x7 SOLID-101, 02-101, PH-101, CON-101& &<l
(PM)3t, &2 x7o] wEFdW, LINE PUMP PU-1048 F£3(M)e2

A B,

I

. MAIN LOOP &4 % #]7](MAIN LOOP FEEDING AND VENTING

SYSTEM)

@® x=1%A

- $5 233 DEMI WATER STORAGE TANK(TA-101) 65%°]%

- MAIN CIR.” FLOW CONTROL VALVE(FCV-101) MANUAL FULL
OPEN

MAIN CIR.” PUMP(PU-101) MANUAL MODE

BLEED LINE VALVE(LCV-101) MANUAL OFEN

BLEED LINE CONTROL VALVE(FCV-102) MANUAL FULL OPEN
MANUAL VALVE 01TV01, 01TV02, 02NV01, 02NV02, 02NV03,
02NV04, 02NV038 OPEN

® 213

(1) MAIN LOOPe] d%F #F FEE #&<dA FULL OPEN(01TVOl,
01TVO02, 02NVO01, 02NV02, 02NV03, 02NV04, 02NV08)stxL &<t
(2) &5Tdxde gAsn, &5 FY FZ(PU-103)4 8F % 47

2 788 F(03GV05, 03GV07)& OPEN3L, 55 A FE%T VENT
7} o]Fe|AEE VENT VALVE(0INVI2, 0INV05, 0LNVO06, 01INVO7,
01GV06) # HjF& WH(01GV01, 01GV02, 01GV03, 01GV04, 01GVO05,
01GV07)E FULL OPEN3 %, &5 F¢ FZ(PU-103)E +F(0C)2=

ON3}4 MAIN LOOPZ 4%t}

(3) dANA w4 ™E(01GV0l, 01GV02, 01GV03, 01GV04, 01GV05,
01GVONE &3 gyt =¥ wj$¢¥8 & CLOSEdZ, 54 FEE
VENTE 93 MAIN CIRCULATION PUMPE F%F(C)&Z ON3L
M 71F .
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(4) 258 3] A8 stgrle £9 LT-101% 43 PT-1018 &<
(P,M) e,

(5) MAIN LOOP7} &% %% 7147 49 LT-101000%)< 3 #F<
(PM)EH, VENT VALVE(0INV12, 0INV05 OINV06, OLNVO7,
01GV06)<} BLEED LINE % $%9R(02NVO01)E CLOSESt, &+
FUREZ(PU-103)E F&F A5 S 4Kg/aBAE=PM) ¢t FrE
ARG 49 A9 VENT VALVESA Eut wisdAL), &+
FYHZ(PU-103)E FF(C)2.2 OFFstn, €4 FUHEI(PU-103)9
% £% &7 ¥B F(03GV05, 03GV07)& CLOSEE .

(6) MAIN LOOP & ¥ T 35 ¢85 ¥ &£+A3939 +9 LT-102
7} 40%0°)3to]™ LT-102 LOW ZAR7l A€ = LT-1027} 25%9]
gto]d LT-102 Lo-Lo Ax7 @A ol &5AFdAY FAE
40%°18 o2 HA}HY FILLING PUMPE #AA sz LCV-1028
MANUAL OPEN&H LT-1029] +9& 40%0|d ez wEn &5
ASRAE wEste] A

#. F&8 AS(MAIN CIRCULATION SYSTEM)
® x71z3d
- 7kl = 9(LT-101) 100%
- = VENT VALVE(01GV15, 01GV14) CLOSE
- ZE H$ WE(01GV06, 01GV07, 01GV08, 01GV10, 01GV11) CLOSE
- FCV-101 MANUAL FULL OPEN |
- MAIN CIR." PUMP(PU-101) MANUAL MODE
- BLEED LINE VALVE(LCV-101) AUTO MODE
- INJECTION PUMP(PU-102) MANUAL/PRESS.’ MODE
- BLEED LINE CONTROL VALVE (FCV-102) MANUAL OPEN
® +A-A
(1) 7Fk71 491 LT-101 100%S &AP@PM)3e, S8#& F571 =P oH,
F48 WE(PU-101)¢) COOLING LINES 939 COOLING
WATERS] %3 4<& EAL)3r).
(2) INJECTION PUMP PU-102& ~1%3%7] $18 SUCTION VALVE
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OPEN &t}

(3) INJECTION PUMP PU-102& AUTO MODE=Z A#3t3x TEST
CHAMBER ¢¥(PT_103)¢] SET POINTE 20Kg/CmA A3t PT-103
¢ 4 ol 20Kg/Cm7t F9, FT-102€ %3 BLEED f#%°] ¥4 H
< FAEPM)S

(4 F£8 F=T PU-1013} FCV-101¢ AFL2 AFHO)sta FT-1019
SETPOINTE AA(C)ste] PU-101¢ 7]%383 FCV-1012) OPEN ‘¢
g AWM FFYEH  FFE FAOMWEH. Fo@EE
INJECTION PUMP PU-102¢] A%< #A5te(L) Aol A% 74 H
ZE AAMSY Ad& FAs}ch

tjo

3. AZAL &4

7h ALAG &4

2713

- 7F47] B 9(LT-101) 100%

- BLEED LINE &% $%¥WH (2NV01l, 02NV02, 02NV03, 02NV04,
02NV08, 03GV28, 03GV29, 03GV30 OPEN

- BLEED LINE &% <$3¥H (2NV05 O02NV06, 02NV07, 03GVO0l
CLOSE

- &4 A% ¥= DEMI WATER STORAGE TANK(TA-101) 40%°]%

- LCV-101 AUTO MODE(TE-113 SETPOINT 50C)

- COOLING WATER LINE VALVE OPEN

- TCV-114 AUTO MODE(TE-114 SETPOINT 60C,TCV-114 10% “&A|

OPEN)

FCV-102 AUTO MODE(FT-102 SETPOINT 30 £ /H)

- Z4¥97] MANUAL MODE

PRESSURIZER MANUAL/HEATING MODE

INJECTION PUMP MANUAL/PRESS.” MODE

LR
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(1) BLEED LINE FLOW(FT-102)¢] #% d4& &gt

(2) MAIN CIR.! FLOW(FT-101)9] SETPOINT(SP)& 68m/HZ A A (C)
3o} MAIN LOOPE ¢8A1A f%F°] ¥48& &N PMEUH.

(3) INJECTION PUMP(PU-102)9] CONTROL MODEE 7H$H(PRESS)<
&<1(C)3t: TEST CHAMBER PRESSURE(PT-103)¢] SETPOINT(SP)
g 40Kg/croZ AARO)FY 73 g¥e] AeEe FAPCMT
}.

(4) BLOWER(BL-101)& MANUAL MODEZ 1000rpme] &£E&8 Z7|71%
31 AR #%o] ¥A45"W AUTO MODEE A#3t3 AIR %< SET
POINTE 1200m'/secZ A33ste] AIR #3Fol FHES FAME

(5) PRESSURIZER(PR-101)9] CONTROL MODEE <$<(A47])& &<
(M)3}3i PRESSURIZER MAIN TEMP.(TE-111)¢] SETPOINT(SP)&
TEST CHAMBER MAIN TEMP.(TE-101)¢] SET-POINT(SP)Xt} 3
0Cx7A 4A3l9 PRESSURIZERY] Wl¥ <X & A3t

(6) 3 RHAY7I(HE-101A/B/C)E AUTO MODEE HAZH(C)3ti TEST
CHAMBER MAIN TEMP. (TE-101)¢] SETPOINT(SP)E 170C2 A3
(C)std MAIN LOOPY 2%& XAgAzdt. 2=/t AsEs <
(P,C,M)3%tc),

(7) ANALYZING SYSTEM(SOLID-101, 02-101, PH-101, CON-101)& &
A(C, M)t}

Y AZAY &4 FB
® >ddx

(1) # AL71(HE-101/A/B/C)E& MANUAL STOP(C)#t.

(2) PRESSURIZER(PR-101)€ MANUAL STOP(C)¥ .

(3) MAIN LOOPS] TEMP7} ‘429 x93 PRESSURIZERS 4¥<&
LCV-102& MANUAL OPEN3t4 ¢teg zhdt.  MAIN CIR/
PUMP(PU-101)€¢ MANUAL SOP(C), INJECTION Pump MANUAL
STOP(C), LCV-101 MANUAL CLOSE(C), TCV-104 MANUAL
CLOSE(C), FCV-102 MANUAL FULL CLOSE(C)&tt.

(4) & A<L717} STOPH L F#% AHLOOP e X7 F&)o] A3t
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% BLOWEREZ STOP#¢ TESTE F&%Th

4, 127 A

Mo

o ALAY £4 9= F neaY

Ao
2
o
f
2
i

® 27 %A
- 7}3H7] WS (LT-101) 100%
- g% Az wE
- BLEED LINE @& S92 (02NV01, 02NV02, 02NV03, 02NV04,
02NV08, 03GV28, 03GV29, 03GV30 OPEN
- BLEED LINE &% $%9HE (02NV05 02NV06, 02NV07, 03GV0l
CLOSE
-~ LCV-101 AUTO MODE
- FCV-102 AUTO MODE(FT-102 SETPOINT 0 £ /H)
- TCV-114 AUTO MODE(TE-114 SETPOINT 50TC)
- LT-101 SET POINT 50%
- PT-101 SET POINT 32Kg/ct
- 31L31¢t £ 4] g8 (TE-101;194C, PT-103;40kg, TE-111;232TC)
ARz
(1) MAIN CIR.” PUMP(PU-101)7} 3l&3d4 MAIN LOOPE <&#AIA
#%o] WAFT-100IE FA(PM L.
(2) & ALG71(HE-101A/B/C)8] HEATINGS.E2 MAIN LOOPe =2%=7} 19
4CE FA(TE-10D)EE AAPM) T
(3) PIPING INSTALLATION ELECTRIC TRACING(HE-103)2 AUTO
MODEZ A8shc}.

(4) INJECTION PUMP(PU-102)7} 7}4(PRESS) MODE®|A A= <]
MAIN LOOPS] ¢¥o] 40Kg/cr | (PT-103)8& &<1(PH)@TH
(5) PRESSURIZER(PR-101)7} <%<2(HEATING) MODEdA AT o]
PRESSURIZERW ¢} €%X(TE-111)7} 232TCE #AX3%e 3FA(PM)3 .
(6) BLEED LINE FLOW(FT-102)2] SETPOINT(SP)E 30¢/Hxtt & 3t

o
Ao
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& AAC)std $4 AAR =#3 DEMI WATER STORAGE TANK
(TA-101)7} 435 @rh

(7) MAIN LOOPY] &x¢} ¢+go] ¢HA(TE-101 ; 194C, PT-103 ; 40Kg)
53 PRESSURIZERS] W% <X(TE-111)7} 232C7F 5|4 PT-1039)
SET POINTE 29Kg/Cmz AA .

(8) BLEED LINEY VALVE(LCV-101)Z MANUAL OPENAZ7IH®
PRESSURIZER &3 PT-101&  Saturation POINT( 30Kg/cm) S 2
DOWNSE & PRESSURIZER Wi} % 7|(STEAM)Zt BA=H™ o9
F(LT-101)7} 87t £=9(LT-101)7} 70%49 @ PRESSURIZER
AA719 750 AFFHoE $(HEATING 1A >}SH(PRESS)MODE
W@ s o] PRESSURIZER ¢¥(PT-101)¢] SETPOINT (SP ; 32Kg/cw)
& FF3A gHA It ojFAt aln FHLT-101)7F 50%4 o
INJECTION PUMP(PU-102)9] 7I%5°] AFH 22 7IHPRESS)AA
#1=4(LEVEL CONTROL)Z W5 e PRESSURIZER +91(LT-101)
9] SETPOINT(SP ; 50%)& F%3to] A o)7} o] FoiZr)

(1) & A¥Y7)(HE-101/A/B/C)& MANUAL STOP(C)@t}.

(2) PRESSURIZER(PR-101)& MANUAL STOP(C)%th.

(3) INJECTION PUMP(PU-102)& MANUAL STOP(C)%t}.

(4) MAIN CIR." PUMPY| 93 MAIN LOOPY <#$& FT-101& &3}
ZA(PM)E T MAIN LOOPY 71¢t® $1¥e] BLEED LINES %3t
ZerES PT-103¢ E3td ZA(PM)E® MAIN LOOPY 2% 374&
TE-101& &3t ZA(PM)E T}

(6) BLEED LINEE %3 z¢tAlZ o= PRESSURIZERS] <9
(LT-101)7} 3148 = 3len STORAGE TANKS $91(LT-102)E
¥ FE Jdvh. olAE ZA(PM)FT.

(6) MAIN LOOPS] TEMP$} PRESSURE7} A2, gte] T&s MAIN
CIR.’ PUMP(PU-101)€ MANUAL STOP(C), LCV-101 MANUAL
CLOSE(C), TCV-104 MANUAL CLOSE(C), FCV-102 MANUAL

£

of

£
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FULL CLOSE(C)&t}.

(7) BLEED LINE &% X W (02NV01) CLOSE3tt]

(8) F A4717t STOPHZ FEE ANZHLOOP W 2E7F )0l 3#3%
% BLOWERE STOP39 TESTE F&3l
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H5% SetA=2H

Ald A2AL &4

7

(1) SYSTEM %7| =79 MCC PANEL A F4& &<

(2) SYSTEM #%7] £z CONTROL ROOM A4 F£94& 2

(3) SYSTEM #7] 272 GRAPHIC PANEL A9 54 <l

4) ATSAF $£5AFYZ(TA-10D9] F9(LT-102)7F 40% ©1dd& &2

5) A%eAd ¥ 4548 AS(DEMI WATER TREATMENT SYSTEM)E&
&g3le] AFL59 FAXA(SOLID-101, 02-101, PH-101, CON-101)°]
FHEAE g9

(6) MAIN LOOP %4 % ®7]E E3& LOOPYd o|&d 2 F7I7t XFHXA
Fed g2

(7) 7F471(PR-101) 9] 491(LT-102)7} 100%E &<

® F FHHEZ(PU-10DE 7153t MAIN LOOPY] R4S F<

ZA

—
Mo

=2

2. =AW

(1) MAIN LOOPY] 48 #%#ET-10D)] 43A& 50mhz A9l &3

(2) TEST CHAMBER®] #3(PT-103)9 4AAE 40Kg/aw= Azt &5F
4 H= It

(3) CEDM COOLING AIRE 1200m'/secE2 AA3ld AR RIOWER(BL-101)E
7vE

(4) 7F719] S=(TE-111)8] 2AAE 200C2 2R3 7M7ine] §58 <
£ g}

5) 7HH719) SE(TE-111)7F 328t 30C7F ¥ o™ TEST CHAMBER® 2
E(TE-10D)¢] 44A & 170C2 HAste} MAIN LOOPY 2E& $23th

(6) TEST CHAMBERS SX(TE-101)7F 4AAA0T) =Egstz 4
(PT-103)0] A4 (40Kg/ar)e] £ Ae)E A BT},

(7) ol LOOPS] A7ES N&H e gABY.
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A Az

Ho

7t 259 %‘!:‘z}—[ TEST CHAMBER : TE-101
Z}471(PR-101) @ TE-111

74471 (PR-101) 200CE %-&-1%

e
/" F727(HE-101A/B) 110CE $eA%

//‘.‘ r"/
o s o
A WA
300 &
/f /f‘
250 va
¥ /
2 5 AL TE~111
¢ 7 L~ .
170 F—- -Ff - T L e P et
150 o AN
;‘ f _-r'" J/" o
100 / ! e
i 7 f/v“ \x"!
}f A ] A
50 7 = o
; _/f. ?f./;,"\
01:00 0200 0300 0400 05:00 05:00 07:00 08:00
A g [ ¢ 0 E N
I !
A:¢dza g9 77
B : 717l %(TE-111) A $& F3t
C : TEST CHAMBER £ %(TE-101) 7}/ € %(TE-111) %73}
D : £X(TE-101) ¢H38 73+
E:tq 73
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. stge] Wt —[TEST CHAMBER : PT-103
7FF71(PR-101)  : PT-101

|53 W = (PU-102) 40Kg/cr2 7}k A&

7
i

kgt /

70

-t n OIS NUON IO A oW P S O W JUSSE QU SUNPN SUUY: SV DOURY ..1

8Q

st s ora frn alan ad nas vl s dhs wnn o s X ZVPYES VNI JYVIDL SR AN 20T Y

'~

50

o

= - e e o 1m0 0 s 5 o e e e
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