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6. «KV ^ -S 311-

^ 64

1. SYSTEM s.7) 2i7d

2. 311- ^ ^

3. *i^°0- ^^i

4. JL^rJ!'?]- ^ -^

^ ^ - ^l^^i 73

0- ^^i 73

1. ^^ i 2:?i

2. £# ^ ^

3. -E:^ ^ ^ l -

JL-S: J l ^ -g:^ 79

1. £^1 2:?i

2. ^ -^ ^

3. ^^ i ^2f

^2f 86

- 87

- ii -



.8.

. f e - .g .

320 C, ^ 156 bar

A]-ojofl

- iii -



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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«]«>-§-£ S * H ^l-g-slfe- a M ^ - S - ^ l (Control Element

Drive Mechanism)^ AJ

CEDM

CEDM Al

1 ^ ^ ^ 1999^

ot 2

ABB-CEAH System 8(H
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ABB-CE^fe System 80

CEDM Test Loop^ ^ ^ ^^>S ^ ^ 2 : ? ! ^ ^ ^ ^ l ^ - g - ^ ^ ^ ^ l ^ tfl^ tj-
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CEDM Test Loop£ j l ^ / a i t f # £•£ Loop°M ^ £ - $ « , Bleed &

Sampling^-f-, CEDM

: 172 bar

: 343 °C

-n-^ ^ Head : 40 m, (1.3 kg/s at 160 bar, 320 °C)

Discharge : 170.5 bar

NPSHA : 3.5 m °1#

Main Loop ^l^-fr Circulation Pump, Test Chamber, Main Heater,

Pressurizer, Injection Pump #5] ^A-^f-^LS ^ ^ ^ M Circulation

Hfl#€ ^^r-8-T=fe Test Chamberl- ^14 Main Heater^ 7f<

Circulation PumpS. £H-^l-^r4. €• ^^1^1 ^7fla^i^r 4 ^ - 4
D^ f £ : 172 bar, 343 °C

^^^^ • 1.3 kg/s (at 156 bar, 320 °C)

: De-Ionized Water

1. Main Circulation Pump

Circulation Pumpfe- Non-Seal Type Canned Pumpli: A[-§-'&f̂ 2. A] ̂  A] Test

Chamber°fl^ ^ ^ ^ ^ ^ l ^v^«ll£ Test Chamber^^'HH ^ ^ ^ - ^ ^ -̂ -̂ 1

^#-*l ^ ^ Pump Head7> ^.^slfe- PumpS
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4. ^
- Pump Speed : 3500 rpm

- NPSHR : 2.7 m

- BHP : 25 kW

f. Suction }̂ Discharge ^ ]̂

- Suction ^ Discharge 3.7] : 1 " ^ 3/4 "

- fl1^ : ANSI 2500

- Flange : Ring Joint

- Suction ^ Discharge $]*] : Top ^ Side

-. Motor Driver

- ^ : 25 MV

- *I€ : AC 440V, 30, 60 Hz

- Synchronous Speed : 3600 rpm

2. Main Heater

Main Heaterfe Test Chamber^] 1:

Pump* 7i^ c

j-. Main Heater^ -f-^S

^- Horizontal Vessel ^^-^ ^ 20MVS]

Heater^

Test Chamber^] •&«

Heater-1- -^"^t!: ^^n 0 ] 1 ^ . Main

7K Main Heater Element

- ^3l°0-^ ^ -&5L : 172 bar, 343 °C

- 2] 7% : 19 mm

- Heating Length : 1.5 m

- AQ • SUS 316L

- # ^ ^ £ : 6.6 W/cnf
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- Heater Rod Q'ty : 9 EA (6.7 kW/Rod)

t}. Main Heater Vessel

- - g W ^ ^ -&S. : 172 bar, 343 °C

- Vessel : 3" , Sch. 160 (3 EA)

- ^ : SUS 304

- Length : 2.5 m

3. Test Chamber

Jffe CEDM4

150 ^1*17]- £l£l=- §1-^4. ^l^tfls] -i?flfe CE^l TF-7

: 172 bar, 343 °C

^ < )̂̂  : 100.8 ram ̂  114.3 mm(ANSI 4" Sch. 160)

: SUS 304

-§-^ ^ £ # ^ j - § - Thermocouple : <#$• ^ ^ H ^ l A

^ Tap : I7fl

#^ -§ - Tap : I7fl

-g-̂ r In-Out Nozzle : A

Flange Joint Grayloc : I7fl

- Length : 7000 mm

Test Chamber^ <^-g-7Joi s . ^ ^ ^ ^ ^-^7l]ih^fe Radiography Tes t*
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*1(ASME Section

Vessel

4. Pressurizer

Pressurizer Vessel Spf°flfe 18kW l̂ 7><i-g- Heater* ^

<y-3j-i; Ĵl«H -̂c).. Pressure Vessel^

Slr^ aflajaH*- ^Sfo^ *« .§ | . E s . 0 3 m>(

S. §1-534. PressurizerS] -g-^ ^ f e %HV Pressurizer Heater^ 7f^

4 f1^-^ ^-^-^ Pressurizer Vessel^ #y& Jf-<̂ lfe Safety Valve» ^ ^

^ 7 l # S l^-s Hfl7] %> ^ slfe- <a^ tifl:&-g- of^tj-514. Pressurizer^]

fe- %VAov Main Loop^^s] ££t-§-^r ^^1 & 7\^ ^ $\*\7} ^ £ # Pressurizer

Vessel^ «fl

- ' i^l 'a-^ ^ ^V^ : 172 bar, 343 °C

- ifl 73 ^ S) ̂  : 215 mm ^ 273.05 ram (ANSI 10" Sch. 160)

- ^M : SUS 304

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

- Nozzle: In-Out Safety Valve Nozzle

- Length : 2 m

5. Injection Pump

Injection Pumpfe Bleed & Sampling Line^S. Sampling§l-7l

^ ^ ^ ^ Main Loop^l Make-Up^: ^sfl l t ^ Injection^H Main

Discharge 112 bar
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- 2|cfl ^ g\±$) $-% : 0.06 m'/hr ^ 0.04 m!/hr (at 160 bar)

- Disch. ^ Suet. ^ : 170.5 bar ^ ATM

- NPSHA : 3.5 ram °KV

- Speed : constant

- BHP : 2 kW

4 . Suction ^ Disharge <§*!

- Suction ^ Disch. 3.71 : 1/2" ^ 3/8"

- f r 3 : ANSI 2500

- Connection : MNPT

- Suet. ^ Disch. -?1̂ 1 : Top ^ Side

e]-. Motor Driver

- ^ € : AC 460V, 3 ^ , 60 Hz

6. Strainer

Main Circulation PumpS] ir^-S-^r Make-up Pump, Injection Pump Suction

l Strainer* ^^1«M Pump°fl ^1#^«1 #<H7M1 &v£^- * t4 .

7. Storage Tank

Storage Tankfe- ^^r-g-^r ^^/^r^^^A^-^ Water Storage TankS ^-§-

^M-& SUS 3041- ^ - § - ^ 4 . Tank^ ^-Sfe Top Plats]- Bottom Dish5.*1

Chemical!-

- Storage Tank 4 ° ^

• Size : <p 1000 x 1300 H

• Type : Dish (10 %)
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CEDM

CEDM ^^Mlf-^ CEDM CoiH 3 3 ^7} -ff^-i- ^ ^ H 3-°i

°C °is]-

: 1 bar

- Air £ r£ : 80 °C

- Air -n-^ : 170 m'/min

- Blower *}<$

• Capacity : 170 mJ/min x 25 mmAq

• Type : Turbo Fan

• ^ : 10 WV

• ^ ^ : AC 440V, 3<p, 60Hz

VVVF Speed Control

Main

l ^ t b 7 i ° H Water Storage Tank, De-Ionizer, Feed PumpS.

Storage Tankfe Bleed & Sampling Loop^l^^ ^ z j - ^ 1 - ^-g-

Feed Pump -fr^ : ^ ^ -B-̂ = 2.0 m'/hr

^>-8- -n-̂ 1 : De-Ionized Water

^: 1.0 micromho/cm °}-$£\ Deionized Water

Storage Tank, Main Loop^l^^] ^-g-^t)-. Main Loop^l^
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^ Analysing System-!: -g*l*V^ ^ l ^ ^ S ^ - £ ^ ^ « H , # 3 * 1 * Screen^

J5.S Indicat ing^. £ $ - 8 - ^ 3 4 ^ 0 ] <g;g

Makeup Pump ^ ^ Manual Valve* Closed

i^ll tffl ^> 1̂ De-IonizerSf Filter 1- 7]^ -g-^1- Circulation^?1 ^f^l Makeup

Pump ?i#sl Manual Valvel- Open^l^, Main Loop ^lf-'Hl ^.^^lf l t j - .

- Specific Conductivity ( 0 ~ 1.0 /imoh/cm)

- Total Solid (0 ~ 0.5 ppm)

- PH(77 °F) (6.0 - 8.0)

- Dissolved oxygen(dearated)

Feed Pump^i 71-g- 4<#£- 4 ^ - 4 7^4

: 90 °C

: 6.0 m'/hr ^ 4.0 m'/hr

- Disch. ^ Sue. «a-^ : 2 bar ^ ATM

4. ^
- Speed : Constant

- BHP : 2 kW

4 . Sue. ^ Disch. %q

- Sue. ^ Disch. size : 1" ^ 3/4"

- f M : ANSI 150

- Connection : MNPT

- Sue. Disch ^*1 : Side & Top
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f. Motor Driver

- ^ : 2 I

- # € : AC 440V, 3 g>, 60 Hz

Bleed & Sampling 31

Bleed & Sampling7)1 f-^ Main Loop

W 3 ° H , Main Loop -g-^sj ^ 4 ^ ^ # ifls|^7l ^sfl Heat

Exchanger (Cooler) Q #<& Orifice# €^1

fr^ 0.3 mVhr

- Ar-§- -n-̂ 1 : De-Ionized Water

Bleed & Sampling31 ̂ £ ^.^.^7}, QQ Orifice ¥^r ^>-§-*H Open LoopS.

l r £ Bleed & Sampling^!•£ ^ 4 ^ ^ Heat Exchanger(Cooler)si

olofl <y«V ^-^t-V ^ ^ ^ a ] ^%v ^ Thermal Stress ^ 5 . ^v

(7) ^ ^ ^ ^

-g-^ 250 Hff̂ l ^ i ^ * # ^ S l ^ . ^ 440V

A C 3 < J S

- Main Heater : 60 Hff, 440V AC 3(

- Pressurizer : 18 WV, 440V AC 30
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Circulation Pump : 250 kW, 440V AC 30

Injection & Makeup Pump : 35 kW, 220V AC 30

. PMCS « £ 71B]- : 15 KW, 220V AC
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(Instrumentation Sensor) ^ Field

Instrumentation, oll-S.-f-Ei &mQ A] Ji t- ^ e ] , -̂Bfl

(Signal Isolator), ^ r^^ t f l l - #*13M ^sfl ^ J L 7171s]

^^•l«}fe Operator Workstation ^ Printer, ^ ^ - 7] 7]$) ^

1̂̂ 1̂ 1-fe- Overview Display Panel, ^ ^ € « 1

^ ^ ^ - 7l7ll- 'T-^-^S. -gr̂ i ^ ^^l«>fe Emergency Operator Station,

Desk, ^ § ^ + 1 « ^- i - x>^ ^HSf7l s%n

PLC Main Process Control Module ^ PLC^

fe Relay ^ MCC(Master Control Center) Cabinet -§-^-

J ^ - ^ i ^ xjAl-g- MMI d;=E.4

3.1 ^ CEDM Test Loop^l ^

CEDM Test Loop^ ^l^^H^lf- ^JS. =?•<>§ 7]7]&

(1) A^- -^lAi(Instrumentation Sensor) ^ Field Instrumentation

(2) ^lil^-till ^ * l : M e | 2-l-(Signal Isolator)

(3) Test Loop, CEDMCS A°] PLC £•§•

(4) Windows NT Based Operator Workstation ^ Printer

(5) Overview Display Panel Cabinet ^ Transmitter

(6) *1H Desk ^ ^ ^ Emergency Operator Station^ iLi!"

(7) Relay ^ MCC(Master Control Center) Cabinet

(8) ^ ^ f

(9) MMI i =

(10) <?lEi5]H

(11) Network

- 12



CEDM CSS PC

fllO)SXI(CEDCCS)

Status

Input

Sensor

I
Overview Panel

-U53i;H kg/c

Heater3 m2 F^nlQ l/h Lamp

Motor Lamp

Lamp ^

') L I
Motor

_J Isolator |

HI01 Si S L i a a PC
Relay

— i —

Isolator [,_.

Power Supply

CEDM ea

PLCS<y
2 1

PLC CPU/PID
HI o)?i a i

PLC Analog
Input (A/I)

PLC Dgital
Output

PLC Analog
Output

PLC Digital
lnput(D/l)

| Signal
jConditioner
I & Isolator

H I^S I i e i / ^S f l lCH^

Auto/Manual I
SelectorLJ Converter

MCC

Motor Heater

Sensor sensor ON/OFF
Motor Heater

3.1 CEDM Test Loop^
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1. 3]#

Pump l̂ #

4 . 3.5]JL ^eflo^ x]]o]7] MCC^ Relay^l

7]

conditioner ^

s\°]9lt): CEDM Test Loop

X\ 4°]^, Test Loop

CEDM

Wiring,

7]7l#

437fl^

407fl7f -^-^-sl

> ^ signal

MCC ^ Relay ^SLS. ^

Loop^ ^j-Efll- ^v

37flfe CEDM^

CEDM

91

4 mAf 0 ^3, 20mAl- . 4mA

°1 #$.7}

SB-2C(0.75mm S.Q)»

3.2 fe- CEDM Test Loop°11

?flois.(Twistecl/Shielded Cable)

?i#«}-fe ?flo]l:^r CVV-

fe IEEE-1050^
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3.2 CEDM Test Loop
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2.

7}.

CEDM Test Loop^^fe 1*1-31 # 3 *r£, CEDMCS^ ^ ^ -&S., S

] *]E] 371], 71-SJ-71 *]Ei 171], !-s.a> «13 l7fl, Injection Line *1B] l7fl)s]

31^-3 ^ ^ ^ £ f 31#Sfit4. ^ 7 H 1*> 31 f-3 ^ 3fl#-§-

RTDCResistive Temperature Detector) Pt-100 (HJj#^^r *H^]) 1/4" 1-

4 . °1S] ^ £ O r ^ nfl 100i2

r c ^ 0.3679i2 ^ £ S ) ^f-o]

7 l ]#^^fe 600°Cl- ^^] fevfe4. =J-^JL, 1/4" RTDS] -g-^v^-^-& 63.2%

°] O.losec ^ £ o l o i , 90% i i ^ ] ^ 0.3sec

ice point reference!- A]-g-*]]6>

3.3 fe ^£711 # ^ r ^ t V Wiring

Loop°D

o|cf.

]M-, Ot:

3.1 •& CEDM Test

-8- K-type)

fe 1200°Cl-

fl K-

0°C

3713.

^ ^ r ^ l (Signal Conditioner) £ t S

, alumel 4 ¥°A^:

^-^ 3.3

§• 13131-8- ^ i s ^ ^ r 7 ] (Signal Conditioner)!- 4-20mAS]

Overview paneH]
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FLO1H isolation

4-20mA Overview panel^f ^l^-§- PLCS

a. AIS S I

ChromeL- • v y

• \ Alumel

v ./
4 XJ rii

a a a | g

Module
(K-Type)

Ov

4-20m/

4-20mA

erview Panel Display

: . . . |lJ,^J;LJ

SICHg
PLC

Analog Input

b.

Pt-1OO
\ . . /

RTD

Module
(Pt 100 Type)

Overview Pane
4-20mA B|B B

Display

B

4-20mA
PLC

Analog Input

c. MM as

Pt-100

3.3
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3. 3.1 CEDM Test Loop 7]-

TC-101A(13

TC-101B(1f*d

TC-1O1C<S*!

TC-1Q2<«*11

TC-103A(^j

TC-103B(1*I

TE-10KRTD

TE-102(RTD

TE-103(RTD

rfl

«)

715.

K-type)

K-type)

K-type)

] K-type)

t«

Pt

Pt

Pt

K-type)

K-type)

100)

100)

100)

TE-104A(RTD Pt 100)
TE-104B(RTD Pt 100)
TE-104C(RTD Pt 100)
TE-11KRTD
TE-112(RTD
TE-113(RTD
TE-114(RTD
TE-115(RTD

TE-20KRTD

TE-202(RTD

TE-203(RTD
TE-204(RTD
TE-205(RTD
TE-206(RTD
TE-207(RTD
TE-208(RTD

Pt

Pt

Pt

Pt

Pt

Pt

Pt

Pt

Pt

Pt

Pt

Pt

Pt

100)
100)
100)
100)
100)

100)

100)

100)
100)
100)
100)
100)
100)

0-600 °C

0-600 °C

0-600 °C

0-600 °C

0-600 °C

0-600 °C

0-400 °C

0-400 °C

0-400 °C

0-400 "C
0-400 °C
0-400 °C
0-400 °C
0-400 °C

o-5or
0-15CC
0-50 °C

0-150°C

0-150 °C

o-5oor
o-5oor
0-500 °C

o-5oo°c
0-500 °C
0-500 °C

^ ^<l7l HE-101AS] s l ^ s ^ i f l ^ ,

^ ^<l7l HE-lOlB^l ^lEis^tfl^,

^ ^1171 HE-lOlC^l ^E i s^v f l ^

71-^7) %}t\ PR-101 *]^21 |T-H-?- ,

Injection Pump PU-102 - ^ ^ ^.sllo1^1 •&]B-]

^ l ^ ^ ^ - i - ^ K T e s t Chamber RE-101)

^ H ^ ^ ^ ^ - ^ K T e s t Chamber RE-101)

Main Circulation Pump PU-101 ^-^

^r ;5l<i7l HE-101A ^-^ ^ ^ ^ -8r£7fl#
^ Q'g.7} HE-101B ^-^ itQ^r -Sr£?i]#
^ ^"17] HE-101C ^ ^ ^^Sr^r ^ r £ ^ l ^
7f<y-7] PR-101 f^-T- ^-S.7ll#
7V^7l PR-101 ^ ^ - ^ ^rS.^]#
^ H ^ 7 l HX-101 Bleed Line ^3E7j]#
Bleed Line Cooling line -fril Water^r£?ll#
"§" :T^ ;^' :S"^3. TA-101 ^-T" ^i'9'^r •&S-^l^i

Test Chamber Re-101 2HViH ^ ^ 1 - ^ -

Test Chamber Re-101 3 } ^ ^^1-T-

CEDM 3-Z] a.°d(l)2\ ^rS.7fl#(-M^] *1)
CEDM S.E-] 2^(2)^1 -8rS.^l#('M^l ^ )
CEDM £Ei S<a(3)^ ££.7i]#( ' i*l ^ )
CEDM S.E) 3 .^(4)^ -g:S.7]]#(^^l ^i)
CEDM S E i s ' g ^-^^- £-JE7j]#(^] ^ )
CEDM £ E ] 2 ^ ^ 4 ] - ^ £ T S . 3 ] # (^i^l ^ )

(Transformer^^)
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4.
3.35) c 4 £0)

CEDM Test Loop <̂ lfe fi¥ 37^1 (FT-101, FT-102, FT-201)

4 ^ - ^ » 4 . FT-101 -fr^7fl#7lfe 1 ^311- £ I K ^ -fi-^ ^ l#^

*.^, ^5]3]i(orifice) ^<g -S-^?il^7ll- ^ ^ 5 ^ 4 . Bleed Lineal Bleed

CEDMCS ^llf-s]

fe Ei«l(turbine) ^flo]

Element^

Element(FE : Flow Element 3.7])fy °1# 4-20^^^

^-Sj-fe ^lSL^iTt7l(PT Pressure Transmitter S.7])S. ^A^)°] 9X4. 2-

4 H Element^ I ? l i

fet-11 CEDM Test Loopfe ^ H ^ ^ l ^^ - 24V

^1^^1-i-^: Transmitter^^ ^ € ^ 4-20mAS]

S.-1-?! G3F-AD4A(16^^, Mbit

-^r CEDM Test Loop<H]

4.

FT-101
FT-102
FT-201

0-8:11%
0-1501/h

0-150:11%

Test Chamber RE~101^1 ^^£lTr ^ ^ ^ -n-^^l#
Drain -̂ -%M1#
Air Blower BL-101S] t^T1 ^7l-^-^7fl#

CEDM Loop^ ^f l 7̂ 1̂ -g-s] ^l^fe a^- 27fll-(LT-101, LT-201)

5114. 7r°d-7l ^ ^ 1 - Tfl^^fe 5fl#7l LT-10l£ ^°0- 1̂̂ 1 «• °l-§-«f^

CEDM Loops] -g-^l- ^^-s>7l ^ t J - T ^ i ^ a s i ^ # ^ ^ § H , Reed float

# , §]-!fs] <g-̂  T;>I- ̂ ^ ^ ^r^iSH a^l§H, Reed Float

float7]- afe reed 4 ° 1 ^ » ^°1 floaty ^*1# 7]1#«H ^

Reed Float *§a] ^r^ Element^
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1- 4-20mA2]

Transmitter) ^ n. 0]

•§r CEDM Test Loop°fl

Transmitter(LT : Level

5U4.

LT

LT

713:

101

201

371.2-1160mmH2O

(0-100%)
0-1200 mm

(0-100%)

7}

•8-

"3" 7]

-g*l$l*l

PR-101 si ^£)?-l]^

^ - E Ja TA-101S] ^r

^ -g-E.

^?1]# (Reed Float 'i1 '^)

-^71-

Test Chamber^

^ 7J-°]-7l°l «a-^-§- # ^ *

Test Chamber RE-101S]

DPT-201^r CEDM

, 1 *

, DPT-101 fe CEDM Test Loop

]«>^ CEDM

Test

CEDM

PT
PT
PT
PT

- *}<&>

DPT

DPT

101
102
103
104

514

7] 3:

101

201

0-200KK/Cm2

0-200Kg/Cm'!:

O^OOKg/Cm*
0-200KR/Cm^

—1 O XJ T |

0-4000mmH2O

0-4000mmH2O

7r°av^
Main
Test

'1 Ml-5?- Q
$ -8-E

Circulation Pump(PU-101)sl S # ^ ^1#
Chamber

Injection Pump

Test

Test

Chamber

Chamber

RE-101 si ôi-

(PU-102) S

RE-101S1 ^
^ -8-E.

RE-IOISI siAo
v:T- 2-E-I 2<a a7Bsi -a-
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PLC

PLC Overview

PaneH

±r PLC

CEDM Test d -T ' I o71^-S-

SOLID 101
02 101

CON 101

PH 101

0-2ppm
0-15ppm

0-2us/Cm

0-14PH

•g-^^^^H TA-101 ^^-S] Drain -§-^ ^ ^1#
-§-^^Hv^a TA-101 ^i'S Drain -g-̂ r * ^ < i i ^ #
-§-T^^HVlSa TA-101 # # Drain -§-̂ r Conductivity

• § - ^ ^ ^ • ^ 3 . TA-1012] ^cffi] Drain -§-̂ r P H # ^

. 7171

(1) AA% 7]7]

CEDM Test Loop°ll On/Off ^Eflfe

PLC cl^l1^ input ^>^.S- <?J ̂  =1 <H CRT S]-

!, Overview Display Panel °\}^ PLC^l Digital output ^ r ^ i r ^^fl

Overview Display Panel -2] Relay3. # ^ £ l ° 1 Overview Display Panel $\ Lamp-1-

(2)

CEDM Test Loop0!]

fe LOOP l ^ ^

PLC input ? f ^ l - PLCS. PHD
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i, PLC^l output 7}= * f-ssfl

CRT^l 0 - 100

# 3 ] S]

input

PID 7>:E.

Output 7>=-* f-«l] 7\<£7]

Loops] £ £ 7 f ^ ^ € 4 . ?

^*11 CRT^l 0 - 100%^

lfe PLC

SCR

f̂ -̂  CEDM Test Loop^l *}••%•%.

^-n PLCS <a

FCV-101
TCV-114
FCV-102

0-100 %
0-100 %
0-100 %

-S*l$l*l ^ •§-£.
Test Loop^l -B-^ 1̂<H
HX-101 Bleed Cooler -fr̂ g * M
Bleed Line s] -fj-*£ 1̂<H

-S!^7]±.
PU-101
PU-102
BL-101

0
0
0

# ^
- 3600
- 1800
- 1750

RPM
RPM
RPM

Main Loop l̂
Main Loop l̂
CEDM Coil l

Injection
££. ;

. -8-s.

&*\7]§.
HE-101A.B.C

HE-102
PR-101

0 -
0 -
0 -

100
100
100

a
%

%

Main Loop 21
CEDM Coil l

7]-<y-7]Sl <y-a
S^ l̂-f--! -

^ 1 < H

*1 « -8-s
^ s| E--] H 'tis. 's'̂ J

(1)

CEDM

3.2 fe

- 22 -



CEDM ££i

7} «JS]S. jaL }̂ ^ 2:3}°] lr7f^*l-7)] £ H $14.

, 50°C, 150°C, 300°C^^

0.5 ^ ^ ^ 7 1 1 - X[&t}a] -SJ§]-C34. ^£AjiAi m^-g- x|<g7l OKAZAKI

TC-C-640fe 37fl2] &^&^ ^^^7} %iJL 2\if-°\] ^7fl -&5L1- * H

7](Calibrator) Fluke-701-l:

2.

3. ^£51^71^ # ^ ^ 7 f o j ^ l ttfl^l 714^4.

4.

4.

5. <m
6. -&S.€^i^ A i ^ ^ ^ s ^ - ^ i oji, a^^VxKgain, span)!-

7. 4€- ^ ^ * ] # ^^§|-J1 1̂ -̂ -Bl

- ^ CEDM Test Loop0)] 4 ^ - ^ RTD

1. MMI s ^ H #^£]fe ^l^S] ^i^Aj ^ linearity

2. MMI °flAi #^£lfe Aj^f 3 x]^ ^ 50, 150, 300 C

3. ĵAi E r ror ^ ^ : 3

fe 0.4 *1 ^°1 ̂ ,
4. Data Sheet °\}^\^ £<>] 7]$\ >&%>£% -^-^sfji &^4 , J1-&

X}o}7} u l s^H ^Tfl S^1*>J1 SI4. °lfe Gain
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5. 3.2

TE-101

TE-102

TE-103

TE-104A

(0-400 CC)

TE-104B

(0-400 °C)

TE-104C

(0-400 °C)

TE-111

(0-400 C)

TE-112

(0-400 °C)

TE-113

(0-50 °C)

TE-114

(0-150 °C)

TE-115

(0-50 °C)

TE-201

(0-150 "C)

TE-202

(0-150°C)

Input(°C)
50.1
150
300
50.3
150.1
300
50.4
150
300
49.8
150
300
49.9
150
300
50
150
300
49.9
150
300
49.9
150
300
40
50

49.8
150

38
49.9

50.1
150

50.3
150

DisplayCC)
50.1
147.7
294.3
50.3
147.3
294.4
50.6
148.1
295.3
49.5
147.5
293.8
49.5
147.4
293.8
49.3
146.9
292.9
49.4
147.2
293.4
48.4
145.5
290.9

40
50.1

49.4
147.8

38
50

49.9
147.8

50.3
149

InputCC)
0

150.3
300
0

149.7
300
0

149.8
300
0

150.4
300
0

150.1
300
0

150
300
0

150.4
300
0

150.4
300
0
50

0
150.3

0
50

0
149.9

0
149.7

DisplayCC)
0.1

150.5
300.1

0
149.8
299.9

0
150.1
300.1
0.1

150.6
300.1
0.1

150.4
300
0.1

150.3
300.1

0.1
150.6
300.2
0.1

150.6
300.1

0.1
50.1

0.1
149.9

0.1
50.1

0.1
150

0.1
149.7

•& CEDM Test Loop^] T/C
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1. MMI

2. MMI

linearity* 3-SltsH

^ 0, 100, 200, 300, 400, 500 °C

3. Data Sheet °f

TC-101A, B, C fe

]TT Off-Set -I- O i l

TC-102S 200 400

Hi

4. TC-101A, B, C, TC-1022] ^-ffe 5:71 gain ih

0
100
200
300
400
500

TC-101A
mm ^ §

4.7
104.3
202.5

302
402.1

491.7(490)

TC-101B

mm ^%6.3
103.6
198.9
298.9
393.8
490.7

TC-101C

mm ̂ s6
109

210.3
313.5
417.3

499.8(480)

TC-102
mm ^ §

9.5
109.5
207.9
307.8
408.5

489.3(490)

(2)

SCR ^llc^7].&}

1. MMI

2. MMI

4 - 2 0 MMI

, 25, 50, 75, 100 % 3 *\tf

4, 8, 12, 16, 20 mA7>

Â  ^ linearityl-

0, 25, 50, 75, 100
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3. Data Sheet

4. Off-set •&

7rk°]

0.05

0
25
50
75

100

SJ^(RPM)
0

900
1800
2700
3600

100
75
50

i 25
0

HE-101A
SCR-101A

3.995
7.993
11.99

15.987
19.983

PU-101
SIC-101

3.996
7.993

11.991
15.987
19.984

FCV-101

19.984
15.989
11.991

7.994
3.996

HE-101B
SCR-101B

3.994
7.993
11.99

15.987
19.983

£j^(RPM)
0

450
900

1350
1800

FCV-102

19.985
15.989
11.992

7.994
3.996

HE-101C
SCR-101C

3.995
7.994

11.991
15.988
19.983

PU-102
SIC-102

3.999
7.99

11.99
15.988
19.981

TCV-114
SIS"
19.988
15.992
11.994

7.995
3.996

PR-101
SCR-101

3.996
7.994

11.992
15.989
19.985

SJ^(RPM)
0

350
700

1050
1400
1750

HE-102
SCR-102

3.995
7.994

11.992
15.991
19.986

BL-101
SIC-103

3.997
7.196

10.394
13.592

16.79
19.988

(3)

20 mA°fl

fe- Transmitter^ # ^

H ^ ^ Transmitter^

, ^ Transmitter

r^l, -n-^ Transmitter^

-fe -&S.9 MMI

^ 3 « H ^ Transmitter^

Transmitter^1 ^ ^ 0 , 25, 50, 75, 100 %s<\ Transmitter

] ^ Transmitter^ # ^ ^^Hl 4, 8, 12, 16, 20 mA7>

^"^ Transmitter # ^ ^ 1 ^ ^ H^fJ-^31- ^ 4 # 7l

1. MMI s l - ^ H W*%£\^ <&$.£) #$.$ ^ linearity!-

i t 5i^*F4

2. MMI °1H

4 -

^ -aSl 0, 25, 50, 75, 100
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• til .as]-534.

3. Data Sheet °1H<4

4. Off-set £• °-} 0.5

7]9\

$1 -§-

0
25
50
75

100

SJ3(%)
0

25
50
75

100

SJ^(mA)
4
8

12
16
20

FT-101
(l/h)

0
2.5

5
7.5
10

DPT-101
(mmH20)

1
25
50
75

100

FT-201
(m3/h)

0
38
75

113
150

PT-104
(Kg/Cm2)

0
43

85.5
128
170

DPT-201
(mmH20)

0
125.5

250
375

499.6

FT-102
(l/h)

0
0.4
0.8
1.1
1.5

PT-102
(Kg/Cm2)

0
43
85

127
170

LT-10KM)
(%)

0
25
50
75

100

CON-101
(us/cm2)

0
0.5

1
1.5

2(19.95mA)

PT-103(M)
(Kg/Cm2)

0
42
85

127
169.5

LT-10KP)
(%)

0
24.6
49.4
74.2

99

Solid-101
(ppm)

0.4
0.8
1.2
1.6

2

PT-103(P)
(Kg/Cm2)

0
42
84

126.5
169

02-101
(ppm)

0
3.8
7.5

11.3
15(19.97mA)

PT-101 (M)
(Kg/Cm2)

o
42
85

126.5
169

PT-101(P)
(Kg/Cm2)

0
42
84

126
168

PH-101
(PH)

o
3.5

10.5
14(19.97mA)
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1.

-fr CEDM Test Loop s

r CEDM *fl<H PLCS

4-20

Main PLC4 CEDM-

3.4 fe-

<a«. -1- 7] 71 Aj-Efl̂ .

4-20 mAS. PLC

P L C 1H }

^ ^ AlsiS. PLC

PID logic # # 7]^ 4-20 mA

n^ 3.5

fe A ]J si-7}(Transmitter, PT-101)# ?\% 4-20 mAS]

e) 71 (signal isolator)!- 7-1*1 ¥ 7fl*l 4-20mASi

-Alai-(Overview Display Panel)^ <a- 7} (PI- 101H1 8.*]

, 4 ^ . § m ~ PLC «g^o.

PID gain(PIC-101,

LCV-101)°ll 4-20mA

S-'i^: 1̂<H PLCS Af-g-gfji 014.

GLOFA-GM3 PLC^l

PLC oiMfe MMI

. CEDM Test Loop <>1|fe- GLOFA-GM3

3.6 fe CEDM Test Loop °fl A>-g-̂

SI4. CEDM Test Loop ^lfe Power

Supply, CPU, Ethernet Communication Module, §f4

Module, 37flfi1 o l - M n Input, « r 4 ^ 6 r ^ S . ^ . Output

1 3 1 PID modules. ^ ^ ^ H $14.

Digital Input/Output

PID Logic^:

2. Main PLC

7\.

CEDM

. tb 7fls; *H-§- PLC l̂ ^^3)- Overview Panels

3eM(Signal Isolator)!-
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to
(O

00

JD,

a*

OPERATING STATION

L0CW0 PH1MTER

ififfl
I'lUBHeilll

I M I

-CD

DATA HIGHWAY (ETHERNET)

COMMUNICATION WTERfACE (HARD WIRING) _

C0UMWICAT10H INTERFACE fHAHO

OATA HIGHWAY (ETHERNET)



3.5
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Old n(J3D 9'S

POWER
(GM3-PA2A)

CPU
(GM3-CPUA)

COMMUNICATION
(G3L-EUEA)

DIGITAL INPUT (64POINT)
(G3I-D28A)

0.1.00-0.1.63

DIGITAL OUTPUT (64POINT)
(G3Q-TR8A)

0.2.00-0.2.63

ANALOG INPUT (16CH)
(G3F-AD4A)

0.3.00-0.3.31

ANALOG INPUT (t6CH)
(G3F-AD4A)

0.4.00-0.4.31

ANALOG INPUT (16CH)
(G3F-AD4A)

0.5.00-0.5.31

PID (32 LOOPS)
(G3F-PIDA)

0.6.00-0.6.31

ANALOG OUTPUT (16CH)
(G3F-0A4I)

0.7.00-0.7.31



^ , 4-20mA

s ^ uj-oj-s-ol^ p L C 7>S.fe-

— +20mA)

— +10V)

- Resolution : 14bit(-8191 — +8192)

- " 3 ^ 4^^r • 167fl/Card

^ 1638^: M-EI-^31, 20mA^l^ 8192S] ?}^-Ei ^-g

2 *fl<H7]s1 CPUfe %^^:(0-100%) ^ ^ £ ^ ^ ( 0 - 4 0 0

30% # ^ , ^HH-M- 50% 7Bac> ^ ) ^^S|-7fl «Vcf.

4-20mA»

^ S ] 7 1 ^

Hlfe G3F-DA4I1-

- # ^ : -20mA— +20mA

- ^ S - Resolution : 16bit

4 . Digital <im ^.5. ^21

«ja.4 ON/OFF ^JJL, £ ^ 2 ] ON/OFF ^ l s ^ ^

CPU71- H«H#ol7i «̂fl>M ^ ^

G3Q-TR8AS.

- 32 -



Digital

S * ON/OFF M.£] ON/OFF-g-

24VS]

S.1:

PLC ̂ |«H

^ Ethernet(IEEE-802.3) fe lOMbyte/

s e c *

MMI PLC^l CPUS

CPU

^ ^ . S ^ Aj^Efl^ Ladder Logic^S

]̂oflA |̂ ^fl^tl: S.#-Sr GM3-CPUA(LG<+^i^ GLOFA SCI).£ 16bit ^a)-g- CPU

°13-. ^ . ^ 3.7 ̂  7pJ-7| ^ 1 7 1 1 - ^\o]i}7] ^*V xflĉ  L ogi c Diagram-!: il<*|^:n.

Si3-. °1 *fl«H Logic Diagram^ Ladder Logic £ l a | 5 . S . ^ ^ s ] ^ PLC ̂

CPU<̂ 1 s]«ll ^els]<H 6 ^ £ 2 # ^ 7 f H l - ^«fl MCC(Master Control Center)^

SCR

PID

32 loop-g-21

47fl, SJ-

s si4.

^ £ t S PID

1711,

CEDM Test Loop^fr

37B,
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3.7 7f<y-7l ^ 1 7 1 Logic Diagram
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3. CEDM

CEDMCS(Control System)^ alMS- ^ ^ H l ^ ^ H 9Xr= 37fl£]

(4-20mA), ^ ^ S } - ^il(ON/OFF : Contact), *M-8- *>^-T- ^* r 3JJKON/OFF:

Contact), ^H-S- 7-g-^-^l ^EllS.^l^iL(ON/OFF: Contact}, A] *!£•;£ -^Efl^iL

(ON/OFF: Contact) # s l 57HS. ^ S ) < ^ 014 n ^ 3.8 ^ CEDMCS $• CEDM

Test Loop ^H7fl-i-.2f°l <0JL <^^^

Overview Panel °fl &•& ^l]^^- 3*1

7fl ^14. ^ ^ ^ S } - ^^--c- ^H-f- T 2 - ^ ^ * ! ^ ] l^^ 1 ^SHl cfl ̂ sr}-̂  17113 Contact

K °1 Contact'^ Si-1- Overview Panel3 ¥ 3 ^r^r^^l <a^§l"oi 1̂

r Overview Panel 3

Overview Panels £ A R > * H 3.*]

4. °1

4.
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>- UJ
00 Q

LLJ ?
Q

3.8 CEDMCS Input
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4 ^ MMI ^ : Overview Display Panel

Br =&M34fEl SJ Printer,

Loop ^Efll- ^M&sH A^ 71711- ^ J l S . ^ ^ « r f e ^M^^fiH, CEDMCS

M9 ^lsl-jL ^Hs}fe CEDMCS 33f3 , Loop

Hr Overview Display Panel ^ ^r

3.9 fe

^=3- ^ l # ^ l S 4-20mAl-

§f°i PLC Communication Ethernet Module-H:

o] CRT s -̂̂ ^1 a ^ l ^ 4 .

7r^lS PLC Communication Ethernet Module-!: f-sfl

51 «H CRT Sr^^l 5-^1^4. T ^ -Z:^ %*}: *]^-g:#»):2\ ^^.^.S. im-£r PLC

logic-a: ?i?l ^ ^ 1 ^ ̂ lS17f ^ J i Lamp* ?]t: relay* ^ ^ s V ^ °J

SH&sl ^l^-^^l ^ ^ ^ 1 # ^ ^ r MCCCMaster Control Center) Relay

1- J§-n 71713. ^g-Elfe ^i^^r ^>^«H, ^ r¥^^ l t ^ s : ^ ^ ^

(Operator Demand) 6>^3.n x]*}^^ Q^iLS, ^ f s W MCC21

Motor«Hl 9l7}*}<$ ̂ f^^cf. •̂ •Efl̂ -̂ 1 ̂ (Overview Display Panel)^ £\x]Q x}*\ 7)

4-20mA # ^ ^ l s * MMI 3 ^ 3 if -̂Bfl̂ -AlHV^ ^ A H I

]O\}A] if. 711̂1 4-20mA ^ J L S ^7lE)c>] c ] ^ ^ 1̂ A] 7] -g-

71 (Transmitter)* -f-sfl °d

2.

CEDM Test Loop^ €^>S.s] ^ ^ ^ - ^ a î§fo1lA-l CEDM^

7l# ^^> CEDMSl «]•£ Jgs. ^ ^ ^ ^Sl ^^ - t - Al^§f^

fe 156 Kg/crf, 320°C -̂Hfl̂ A^ 1.3 Kg/secSl -H-^o]
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CEDM CEDM Test Loop 5.B.

Overview Panel

BBBiS kg/cm2

Heater

Motor

0
BBBB l/h Lamp

Lamp

DEDM ̂ H I

3.9

- 38 -



7\. -g—r^i-cf^gS. -5—r

CEDM Test Loops]

" ^ W . -S-^r^l^ '^3-fe 25%-65%

-n-^l^M, Loop°ll 3

CEDM Loop l̂]

«.(LCV-102)l- ^r-^^-S Open A

^r%\ 25% (Low \

LCV-1021-

" - § - ^ ^ ^ ^ 3 ^ ^ JL(HIGH)"

LCV-1027r CLOSE

.^- Loop°fl

80%

^ ^ (LT102)7>

LT-1027f 25%

LT-1027]- 65%«

7> 80%7}- ^ ^ ^

Water Level

4 ^ ^ ̂ >
Water Level ^ #
2i 7l Level -M^^l

^ ^ • ^ r ^ Level
Lo-Lo ^^ j^ l

Lo - t^A]
Hi ^ 3 * 1

Hi-Hi Ad^^l
Control Input

^I°i7l

LT102
25 %

40 - 65 %
25 %

40 %
65 %
80 %

LT102
LCV102 On/Off Controller

Manual ^
^ 5 L -

LCV102 xf^-Open,

Injection tg^^x]
f̂̂  ^[«:

LCV102 ^•§• '§^1
DP-DT-01

Test

Specific Conductivity(CONlOl)

Total Solids(SOLIDlOl)

pH(77 TXPHlOl)

Dissolved Oxygen(O2l01)

Dissolved Nitrogen

Chloride

Fluoride

0 - 2.0 micro-mho/cm

0 - 0.5 PPM

6.0 - 8.0

Deaerated

0 - 0.15 PPM

0 - 0.1 PPM
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2:71 80% -f}-*l

"5" T '

LT-1027f 80%

80%» -B-̂ 1«V

£1 ^ , LINE PUMP(PU-104)l- ^ ^ ^ . S

Sf<̂  -g-^r^^ ^ ^ . ^ DEMI WATER1-

SOLID-101, 02-101, PH-101, CON-101-i-

, LINE PUMP(PU-104)«

^ Line^-S ^

Loop

A (vent)

PUMP

LT-1027}-

-5" T--

^(filling) Jg=

^-t!: VENT» MAIN CIRCULATION

*1] O] f& -H- *\) *r *& ^•

^1°17]
^H7l

A°^A ^^\ LT101
7>*a-7l °m PT1O1
Filling ^ ^ . On/Off
^rltQ ^E. On/Off

Manual ^ r ^
Manual •&'&

Bleed/Feed

100%
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COOLING LINE-§: COOLING WATERS

, INJECTION PUMP(PU-102)« 7] ̂ -^-

^ • i - i : * r W - a , INJECTION PUMP (PU-102)* ^ ^ ^ - S 7l^f-tb4. Bleed -fi-

^ ^^«V7l ^sfl Bleed Line ^ « . # ^ t ^ i , INJECTION PUMP(PU-102)

AUTO MODES ^«|«Vai TEST CHAMBER °tH(PT-103)S) SET POINT

20Kg/cirf - i W 4 . TEST CHAMBER ^-^(PT-103)°l 20Kg/crf7> s ] ^ , FT-102

^«fl BLEED

FCV-101S1

Feed/bleed ^ - ^

°fl feed^leed

TCV-1141-

Injection %Z.7\ <£*^ ^ S . ) S si

-ir Feed/Bleed -fh^=2:;i1S«. FCV-102^]

Cooler HX-101^

Main Loopl-

50 °Ct-

7]-<i

Storage Tank(TA-101)7|-

^ 30 ~ 40 Kg/cnf# ^

•¥-=) jg^-^ -g-^x-1^1-^3. Demi Water

Bleed/F>eed
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Bleed/Feed

^ ° i %v ^r

^£^]#

Volume

^ -¥- % 5̂-
*H Input

*M7]

*1H Input

^1°1 Input

TE-101
170°C

^ ^ 1 7 1 HE-101A/B/C

SCR Control
PT-103

30 ~ 40 Kg/cnf
^ ^ ^ 7 ] ^ Injection Pump

Suction Header
PT-101

30 ~ 40 Kg/cnf
FCV-102

£ 3 -i 3

Manual -M^

Manual ^ ^

Manual - i*j

. CEDMCS^

, CEDMCS

. CEDM Coil

•& CoiH

CEDM Housing^ -^S.7} 50

CEDM Housing^]

- ^ f e -&S.M: ̂ 1^*1-7] $ H Air ^ 7 ] (HE-102)

^ ^ 7 ] s ] <££ CEDM Cooling Blower(BL-lOl)^^1-8-^:4. Housing^

CEDM Cooling BLOWERCBL-101)* MANUAL MODES

3,7] 7}%-t}jL AIR -fr^^l ^ s ] ^ AUTO MODES

- a ^ ^ l * 1200irf/secS. ^ ^ « H CEDM Housing^]

CEDM Coil

lOOOrpm

^-71 -ft-

- CEDM Coil

*fl «H %v ~̂
CEDM Coil

4 *?- ^ ^
^]°i Input TE-201

50 °C
Air 3 1 7 1 HE-102

SCR Control
CEDM Blower BL-101

VVVF 4°]

& ^ A^ ^

Manual ^ ^ j

Manual ^ ^
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4 . 7}<&7] 7]S. - $ ^

) # Saturation -#3] 3. *?

40Kg/crf) Test Loop -ftss] £:£.&. 4 7><g-7l<*|

-rr^lii ^r & 4 . °1 -o^^MH Bleed 3 2] 11*1^ Bleed

full open^H -rrSS] <it^-|k ~Q*\A l ^ S ^ ^ - S A i 7f°tJ-7l|[- 3L^(saturation)

MAIN C m ' FLOW(FT-101)S1 ^ ^ ^ 1 - 6.8m/hS - g ^ s H MAIN LOOP1-

^ ^ ^ ^ 1 4 . INJECTION PUMP(PU-102)fe t ^ H ^ E t -H-^l^ai TEST

CHAMBER ^^(PT-103)s] ^ * ] t - 40Kg/crfAS. ^•

*11- TEST CHAMBER £:E(TE-101) ^ ^ ^ 1 1LA 30°C

232°C ?§£.Jtx) 7><it!:4. ^ ^<i7l(HE-101A/B/C)» AUTO MODES ^ ^

TEST CHAMBER -S:S.(TE-101)^ ^ ^ ^ 1 1 - 194°CS ^^(C)-§H MAIN

LOOPS] ^ r £ # ^ - ^ A ] ? 1 4 . ^i^-s] FeedwaterS] ^ - ^ ^ - S Loops] 'y-^ 7ovsl-l- 4

7] ^5|] Feed Lines] ELECTRIC TRACING 3i7l(HE-103)t- AUTO MODES

K BLEED LINE -a-^(FCV-102) ^ ^ € ^ . 5 ] ^ ^ ^ # 30«/H^-4 €•

-^ .S "?]*}- volume ^^Hr

01 ; 194°C, PT-103 ; 40Kg/cnf)s]Ji

232°C7l- £1^ Loop^l ^ ( P T - 1 0 3 ) ^ ^ ^ ] » 29Kg/cnfS

BLEED LINES] ^^^^.(LCV-lODl- MANUAL OPEN^l^l^ 7\<&7]

isl-(Saturation)

(PT-101)

(LT-10D7]- 50%<a "fl INJECTION PUMP(PU-102)s] 7l^-^-

I (LEVEL CONTROUS-H
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^1 °] ^ %•

£ £

Bleed

-8- ^(Volume)

7v°o-7i <a-^

(715. 48^*1)

7><g-7i ^ s

(715 >«^^)

7P^71 SJ-^

(715. ^ ^ ^ )

7P0-7] ^ ^

(715 ̂ ^ ^ )

^ • ¥ - %V ^~
1̂1 °i Input

^H7l

^ H Input
3-s -â î

^1^71

^ ^ ^ 7 1
^ H Input

3-3 -M^*l
^H7l

Injection ^^
*\}°] Input

l̂*H7l
FCV-102
^ H Input
^a -â î

^H7l

7VSJ"7l^<i7l
^ H Input
3-3 -i^*l

^H7l
7>«a-7î t7i

^1H Input
3-3 A4^^1

^H7l
7HJ-713171

*\]°] Input
3-3 ^̂ §̂ 1

*1H71
Injection

^i^ l - FCV102

FT-101
6.8 m/h

^ ^ ^ r ^ PU-101

S l ? i # £ ^H(VVVF Control)
TE-101

194 "C

^ ^ ^ 7 1 HE-101A/B/C

SCR Control
7}<£. ^ H £ H

PT-103
40 Kg/cnf -> 29 Kg/crf

^ ^1171 ^ Injection Pump

Charging Header

Manual
30 «/h

FCV-102

PT-101
40 Kg/cnf -> 29 Kg/cnf

^r ;5i<i7l ^ Injection Pump

Charging Header

TE-111
232 °C

7><g-7) ^i^7l
7><i^iH2-s.

PT-101
29 Kg/crf

7}<&7] #<£.7]

LT-101
50 %

Bleed/Feed Flow

€- 3 -M ̂

Manual ^^j

Manual ^ ^

Manual ̂ i^

4 ^ £ H

Manual ^ ^

Manual *!^

Manual ^ ^
^ £ H
7»l-^£^

Manual ' i ^

Manual ^ ^

XI--S-J2.2E.
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§• 4 1

7\<&7]*\ 7] ̂ 7} ^ ^ £ l ^ CEDM Test Loop£ CEDM

4 1 ^ ^ £ E S #<H#4. °H 7l-«g^^ 50 °C/h#

4 . £ S . A J - T * S Sl$ volume W-& BLEED LINE -^-^(FCV-102)

S ^ S H -§-T^ ^^ v ^=L(TA-101)7> ^-§-7]- ^-g-*H, 7}<37]$] ^-^]^ BLEED

LINE -^-^(FCV-102) ^]c>iti«-S} Injection Pump°1] ^ t!r Feed -

-& TEST CHAMBER

44
- 7^1 jl $14. ^^^715] -&£7|- 430

50% 5 ^ ^-BflS ^ ^ s ] 4 . 7pO-7l^l ttsH ^ " ^ « H 7}<y-7| «g-^oi 160

^<l7l ir ^:^*1 ?1*H, "7>SJ-7l uL^"(165 Kg/crf)7j £.7} ^

^1-S-^.S. ^ 4 4 ^ , 7>SJ-7lfi) <a-^o] 170 Kg/crf 4 *

153 Kg/Crf7l- Sl^ 7

^ ^ s ] ^ ^^<i7l7f 4 ^ ^ ^ ^ 4 ^ 1 4 . 7}

Lo-Lo(25%) ^ 1 4 ^ «fl 4

7f°0-7l ^r^fe BLEED LINE -fi-̂ =(FCV-102) ^ l ° 1 1 I i ^sfl S^slfe Bleed

Injection PumpSl S)^i^£oll ^ ^ ^^s l fe Feed -B-̂ °11 s)«fl £ ^ ^ 4 .

Bleed -^-^4 Feed -^-^^r 7]°\ %•<&$; ^^r -^-4£)^, -̂«1 Injection Pump-8r

- 5 % °1«>S ^ < H ^ nH^lfe Bleed

, ^^7f ^^o
VEl!(50%)^4 +5% O1

Bleed -^^^r ^7fA]4 ^ - ^ 5 . ^ - 4 ^ 4 . 7><y-7l ^$7} *go]x\ Lo
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Bleed Line 1 ̂  (Close),

Lo-Lo

7l

70%

Injection ^ ^

^] ^ ^ ^~

7>«a-7i ° ^

1̂ ̂ f ^ ^
*IH Input

- f r ^ *fl<H7l

^)°] Input

^l«H7l

PR-101 ^^]
PR-101 full on
^ 1 7 1 ^^1
PR-101 S.2.
7]-<?]-7]^i<i7l

*11<H Input

^H7l

%V 2 :

TE-101
320 °C

^ 3 1 7 1 HE-101A/B/C

SCR Control
7>1 ^ 1 ^ £ H

TC-104A/B/C > 430 °C
^£Q %S. PU-101

5]?1^£ ^ FCV-101
PT-101

156.8 Kg/cnf(PR-101 50%)
PR-101 (SCR * H )

160 Kg/cnf
153 Kg/cnf

170(high), 153Kg/crf(low)
7>«a-7l ^ ( l o - l o 25%)

•a-^^olJELH.
LT-101

50%
Injection %E. PU-102

3 ] ^ ^ £ ^ FCV-102
^ ^ ^ H ^ ^ l I 50 +- 5%

1^0^^*1(35%)
Lo-Lo(25%)

Hi^^*l(70%)
7l-<a-7l^^7]

^ 1 < H ^ ^
Injection

^ S 2 f FCV102

Bleed Line ^elilJS. ^^1
7p^7l ^<i7l $x]
Injection ^E. ^^1

Bleed/Feed Flow

£ *d ̂  ^

Manual ^ i^
*}-^ £E

4^£H

Manual ^^ j
^}f££

^^£^

4f£H

Manual •£?&

^ ^ £ ^
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CEDM Test

Test Chamber 4>Jf

^ ^ « r -B-^(FT-lOl)

, B, C)

, 112)

- Bleed -^^^^(FCV-102) ^ Injection -fr*?NH(SIC-102)

- 7}<&7] °^ iLSL(PSV-lOl)

7}<&7]

- Bleed -fi-̂ = l̂<H(FCV-102) % Injection

CEDM Coil -fr^ ^7]

- CEDM

- CEDM

- CEDM Air 317KHS-110)

- CEDM Air Blower(SIC-103)

Storage Tank ^ *l}°]

- Storage Tank ^ ( L T - 1 0 2 )

- Storage Tank Injection

Bleed Line

- Bleed Line

- Bleed Line Cooling -fr^ ^H(TCV-114)
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3. MMI

y\. MMI

MMI $•&•§: 3LA Overview Display Panel, CRT £.*} MMI S ^ G .

4 . Overview Display Panels Test Loop s] 3HaH?l £* l#S | )* 4 W 7 ]

. CRT S*l MMI Sj-^-^ Main Manu 3 ^ , ^ #*1 Schematic

M Trend 5j-£, Alarm ^ Event ^ ^ Report ^-^-^.

Main Manu s } - 1 ^ ^ - ^ i ^ 0 ! 4 MMI sj-^ofl ^7fl ^ 5 - ^ ^

MMI S^-^^r £^1-^ Directory $•&<>] 4 . ^ ^ 1 ^ ^ ^«H, #Al$fjL^ §ffe 7l 7l

i g ^ ^ sflig- s ) - ^ ^ Click *V^ ^ ^ sj-^^l CRT

^ ^ ] Schematic s } - 1 ^ CEDM Test Loop^-

^ -fi-S.fi! S # # ^^-5-S. schematic Sj-'S-i: ^ ^

^^ r ^ ^ Trend 3 - $ £ £ & Trend s}-^^: ^ ^ " § H ^ ^ S f ^ trend

^ ^ schematic

Trend Sj-^AS T 1 ^ ^ ^ - . ^ ^ r ^ - ^ V *r^ ^ ^ # 2:̂ -§l-<^ 1 ^ } ^ Trend

Trend Sj-̂ 'H] 2, 4, 6,

Alarm ^ Event g.*] Sj-̂ -Sr Test LoopS]

f. Alarm ^ Event a^l s^-^^lfe Alarm Page, Alarm Summary, Event

Page, Hardware Page, All Status s ^ A

Report S) -^^ ^ r ^ ^ ^ l €«Hr i

£ ^ , 71 71

4 . Overview Display Panel 'M l̂

Overview Display Panels CEDM Test Loop^

7} $]n ^ « j 5 l ^ 4 . on- ^sfl Overview Display Sj-'S^

r£^- A4.n^\Sm. 3.% 3.10 ^ Overview Display Panel

$14
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GRAPHIC DRAWING

3.10 Overview Display Panel

Overview Display S^S£ Test Loop^ -ft-S-1- # ^ Schematic S^g.a.

fi-S.^ Jif-1- ^711 «1*|SH Loops] ^tii-^ol ^^^-Bfl»

>a.7ll : 4 W *r 5J1T=J-- Overview Display S^ofl a^l=|fe- Si^rfe 4x>e) ^ S Jt

, 7 segment LED display 7]7]& *H-tf-#tt

7)7} # 5 H fl^l^: H, L ^ J i LED71-

^tS|-5a4. 5^1 ^ 71715] ^ ^ ^ - E | ] 5J olx^T-Eflfe ^ ^ - 7l7l^ LED

Iamp7} ^ ^ S A ] ^ 4 . 7]7]7> ^ ^ 4 N M T S yellow, o l^^ i -^o]^ r e d

a 3.3 £ Overview Display $•&<% a^l^lfe- ^"Al ^

] ^ . ^ . 7]^5}^c}.. Overview Display Panel^ 3 .7 ]^ 1200(w) x

800(h)*.S. 25 x 25 mm Mosaic Tilei: «l-§-^-°i T 1 - ^ ^ Tlle-i- ^
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3.3 Overview Display

#Alt£J2.

£«:̂  ££

Chamber ^ ^
Chamber

£«^r -ft-*

7>«a-7i ^

7i-^7i ^
7>od-7] tf3

3Ji
Bleedwater

*£
Bleedwater

Bleed -fr*

-g-^3. ^3

-§-̂ 2

CEDM Blower
Main Heater A
Main Heater B
Main Heater C

PZR Heater
^£«: ^S

Injection ^5.
FiUing ^ S
Line %S.

Bleed ^e)«l«.

Tag No

TE-201

TE-101

PT-103

PT-103

FT-101

LT-101

LT-101

PT-101

PT-101

TE-113

TE-113

TE-114

FT-102

LT-102

LT-102

BL-101
HE-101A
HE-101B
HE-101C
PR-101
PU-101
PU-102
PU-103
PU-104

LCV-101

LCV-102

0 - 150 °C

o - 400 r

O-nOKg/Cm12

Status

0 - 10 1/h

0 - 100 %

Status

0-170 Kg/Cmz

Status

0 - 50 °C

Status

0 - 150 "C

0 - 15 1/h

0 - 100 %

Status

Status
Status
Status
Status
Status
Status
Status
Status
Status
Status

Status

CEDM Housing •fr 'S^l -gr£ #^1 ^

Aii- Heater i<H
Main Circulation Water -&S. &*] ^

Test Chamber RE-101 OJ-^ ^ 1

Chamber <&<% -$n#*} %£.(Wo)

Main Circulation * # ^^1 5

7>1>71 ^f l^A] ^

Injection ^ S] ?}^/FCV-102 « « . *W

7><&7] ^-fl -^BO^AI ^a.(hi/lo)

7>«a-7i ^-^ 4 v ^ i^ i ^a.(hi/io)

Bleed line water -&S. ^-A] ^
Bleed line ^e l " l« . ^ H

Bleed line water ^ 5 . ^-^H^-AI ^a.(hi)

Bleed line Cooling water ^ £ ^ A ] ^
Cooling -B-^ aH««.(TCV-114) jq°\

Bleed line -fr^ ^ 1 ^
Injection ^ S . Sj^^r/FCV-102 81«- '^H

-8-^r^ i-i^JB.aCV-102) |̂«1

^ ^ ^ # A l ^JiChi/Io)
CEDM Blower^ * ^ -#31 # A ]
Main Heater A^ .gr^ ^31^-A]
Main Heater B ^ #-?j -S-^^-A]

Alain Heater C l̂ * ^ - # 3 ) ^ 1
PZR Heater^ ^ -^ 4 ^ ^ ]
^*« ^= €-^ -8-̂ 1̂ 1

Injectiun ^S. ^ -^ -^31^1
FiEing ^5L £ # ^Q*]
Line ^ S ^r^i -S"^l^l

Bleed line ^Ejaj t i . * ^ Aj-Bfl̂ -A]
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f. MMI

(1) Main Manu

Main Manu : ^ ^ ^ CEDM Test Loopt- #-*]s}7l $ ) ^ z)- MMI

-s}7l $)$; Directory S ^ a l t h n ^ 3.11 €• Main Manu $1

Test Lpop,Fi'Ojeat

; •

'Heed

i i
nmnKUi

' '~,^t ' , ,

Full. Screen'
• ? • "

' Svaomtvy

t***/r**/> ^e*f t v •

' ' J i l l «
. , ' /

If" TTZ7 >\—

3.11 Main Manu

5!l4. Main Manu

^-, Trend

MMI

MMI

- dick 4

47fl^ Schematic

^ Report

-;, 57fls] Alarm Event

Icon<>l $X

^ MMI
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(2) ^ Schematic MMI

^r Schematic MMI $•#•& CEDM Test Loop^ ?A Tfl-f-s] o ] # # 3 | #

7]]^- ^-A]^-^o]tq-. ^ Schematic SH3£- t ) - ^ go] 4 7fl£|

- Test Chamber, ^&$t ^ ^ ^ 7}<#7l

^ Bleed/Feed Line

CEDM Coil

3.12 fe ^ Schematic Test Chamber

3.12 Test Chamber

Injection ^ ^

Schematic
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Pop-up

Schematic Tag No

Box

Schematic lfe 5g=, 1 J L

%-2\SLS. 7]7}S\ oĵ -̂ -Bflfe- 7)7] ^r»Ml TRIP, EMG

STOP, OVER TEMP, TEMP HIGH ^

^r CEDM Test
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(3) Trend

^ ^ 3 Trend 3^££ £ ^ Trend 3^3 •§•

4 n^ schematic S ^ o M ^S]-l- ^ M ^ X } s>

Trend ^ A S ^ ^ 4 . ^^§}JL^} t}^ ^ ^ # 21J-SH

Trend S)-^^ 2, 4, 6, 1O7M*1^ ^ ^ * ^i^*M

n ^ 3.14 fe ^ schematic sj-^i^i ^ £ ^1-r f-'̂ l Trend

^«^ ^ ^ Trend S}-^^ Trend Open nj^°ll $M Open

POP-UP ^ - ^ 4 ^r^l^ 87H^ Tags] ^ ^ ^ 4 4 1 ̂ -§-

Trend s|-^^ §}̂ -<̂ lfe A ] ^ ̂ ^ y]s.6] $6) trend

Hr trend

Kr Trend

, ir.iQi

•++l*.**lS VUMAUalS V>UUWJ

Ml l i

3.14 Trend

4.

CEDM Test Loop^

MMI

.fe LoopS]
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* 4571^

1 2 7 ^ 7$2L%o)

, Test Loops] til^H1"^* 3.

CEDMCS3 « l ^ ^ ^ E f l » ^

ALARM WINDOW

L€: ALARM WINDOWS 37}x] ^ RED, YELLOW, GREEN

ALARM WINDOWfe ALARM(HIGH4 LOW)Sl ^ - f YELLOW, B.t)- ^

^ t b ^%(HI-HI, LOW-LOW)S1 3-f REDS. S^l«!:4. a ^ : ^ 7 ] ^ ^^1

(TRIP)fe REDS 3.*] &t\;

ALARM WINDOWS ^ £ S . CRT s ^ ^ l ^4^ $3.7} *\H&x}£- S.*]

MAIN CIRCULATION UNSTABLE ^ ^ . 4 ^°1 ^-v+5)

-fe MMI CRT

L01

ALARM WINDOWS]

L02 L03

aL Si 4 .

L04 L05

1st MAIN HTR

TEMP HIGH

2nd MAIN HTR

TEMP HIGH

3rd MAIN HTR

TEMP HIGH

1st MAIN HTR

TRIP

2nd MAIN HTR

TRIP

3rd MAIN HTR

TRIP

MAIN CIR PUMP

UNSTABLE/TRIP

TEST CHAMBER

TEMP HIGH

TEST CHAMBER

TEMP LOW

MAIN CUT

FLOW LOW

TEST CHAMBER

PRESS HIGH

TEST CHAMBER

PRESS LOW

PZR PRESS

HIGH

PZR PRESS LOW

PZR LEVEL LOW

L31

L06

L32

L07

L33

L08

L34

L09

L35

L10

CEDM COOL
BLOWER TRIP

CEDM AIR
INLET TEMP

HIGH

CEDM COOL
AIR € ^ 7 ] ON

CEDM COIL
TEMP HIGH

CEDM HOUSING
CAP TEMP HI

INJECTION
PUMP TRIP

STORAGE TANK
LEVEL HIGH

STORAGE TANK
LEVEL LOW

BLEED LINE

TEMP HIGH

BLEED COOL
WTR TEMP

HIGH

WTR
CHEMISTRY
UNSTABLE

L36 L37 L38 L39 L40
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L l l L12 L13 L14 L15

UPPER GRIPPER

COIL PWR FAIL

UPPER GRIPPER

COIL

OVERCURRENT
UPPER GRIPPER

COIL

OVERVOLTAGE

UPPER LIFT

COIL PWR FAIL

UPPER LIFT

COIL

OVERCURRENT
UPPER LIFT

COIL

OVERVOLTAGE

LOW GRIPPER

COIL PWR FAIL

LOW GRIPPER

COIL

OVERCURRENT
LOW GRIPPER

COIL

OVERVOLTAGE

LOW LIFT

COIL PWR FAIL

LOW LIFT COIL

OVERCURRENT

LOW LIFT COIL

OVERVOLTAGE

L41

-7 3J Q I C i ^ U

mm Mosaic Tile-i-

GREEN 3

L42

%. Drop

lamp Test i

L43

tile

L44 L45

^S.^ 1 -^: 25 x 50

RED, YELLOW,

<§Hlfe CEDM %•

Ack, Reset ^

EMERGENCY CONTROL PANEL

3.15

M M CRT

RED, YELLOW, GREENE

Ike] 37}*)

5L€-
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CEDM Test Loop £

PLC

Test

c] ^

3.16

PaneH 9X^

87fll-(Potentiometer : PM-101 ~ 108)

105, 108), # £ « ! - i ^ ^ i l : ^ * i f i ^Kr 57fl^ xH^CPM-lOl, 103, 104, 106,

107) ^H]S}-a $14. JZ.€- *|$-£ 10ki3, 10 turn A S

fe TCV-114, FCV-101, 102 ^

T^1°17} 7 > ^ ^ £ ^ ^ ^ ] S ] ^

PU-101, PR-101, PU-102, BL-101, HE-102

)%>^ MCC MI-'M

sa4. s 3.4 fe

CEDM $#£) # ^ ^ 1 1 - 7l#S}2. ^ 4 . a 3.5

1̂ Name
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u
tflt
00
i

MAINHTR M41NPUMP PZRHTR INJCTPUMP HLLPUVP UNEPUMP CEOM

L/T

CEOM AIR
KCATER

STISO
VALVE

S3

ma
PZRHTR

START
INXT PUMP

START
INJCTPU.M° UI€P) ,VP CEOM BLOWER C83MAIRHTR

START STA'ir START START
BDISOVLV ST1S0VLV

OPEN OPEN

M»'N PUMP
STOP

PZR HTR INJCT PUMP
STOP STOP

HE-102

INJCTPUMP UNEFUMP CEKvlffi-OWSR CSM/JRHTR
STOP STOP START START

BDISOVLV STISOVLV
CLOSE CLOSE



3. 3.4

-8 - *

HE-101A(20kw)

HE-101B(20kw)

HE-101C(20kw)

PR-101(18kw)

Blower HE-102(30kw)

HE-103(10kw)
Injection Pump

Main Cir. Pump

PU-101(3.7kw)
Ejection Pump PU-102(2kw) - f t - *

Blower Pump BL-101(2.2kw)

Filling Pump PU-103(2.2kw)

Pump
PU-104(2.2kw)

TA-lOls]

FCV-101(0-6.84m3A)

FCV-102(0-0.06m3/h)
Drain

LCV-101(0-0.06m3/h) - * Drain -§--r "-fl-* ON/OFF

LCV-102(0-3.2m3A)
TA-LOl^] f-r-g- «JW-

TCV-114(0-3.2m3/h)
- *
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3.5 ^ 3 * 1 Name Tag ^

NAME PLATE
MAIN HEATER
(OR MAIN HTR)
MAIN CIR PUMP
(OR MAIN PUMP)

INJECT PUMP
PZR HEATER(OR PZR HTR)

FILL PUMP
LINE PUMP

CEDM BLOWER

(OR BLOWER)
CEDM AIR HEATER

(OR AIR HTR)
BLEED ISO VALVE

(OR BD ISO VLV)
TANK ISO VALVE

(OR ST ISO VLV)
MASTER POWER

CEDMCS POWER

AUTO/MANUAL
SELECT SWITCH

CEDMCS AUTO/MANUAL

AIR HTR ST

LOCAL/REMOTE

LAMP TEST
DROP CEA

INJECT PUMP START
ACKNOWLEDGE

INSERT CEA
INJECT PUMP STOP

RESET
WITHDRAWAL CEA

TAG NO

HE-101

FU-101

PU-102
PR-101
PU-103
PU-104

BL-101

HE-102

LCV-101

LCV-102

HE-102

PU-102

PU-102

71 ¥

^ ^171 Bl# 3 * |

^ £ * 5§S Bl# 3*1

Injection ^ i £ *1# 3*1
7}$7] ^ ^ 7 1 Bl>8- 3*}
Filling ^ S «1# 3*1
LINE i£B. aRT- 3*1

CEDM BLOWER

«1# ^*1
CEDM AIR ^ ^ 7 l

n)^ 3 ^ |
BLEED ISO VALVE

=r^ Close
TANK ISO VALVE

^ Close
^ ^ € «1# -̂ }̂ :

CEDMCS ^ ^ ^ ^

o l# S>^:
7171 x>W<r^ ^^d

CFnMCS ^>W4-^
^ -^ #:& i^^;]

7l7i(Air ^ t 7 ] ) ^ ^

-i3*l ̂ î̂ l̂

^^ ^ft f̂l̂ l
Alarm LAMP TEST

CEA = ^ DROP
INJECT PUMP ^ ^ ON
Alarm ACKNOWLEDGE

CEA r̂-f- Insertion
INJECT PUMP ^ Off

Alarm RESET
CEA *r^ Withdrawal
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1. 3]* £ # 711A

CEDM TEST LOOP *l«lfe 2 . 5 ^ W 3 . £ £ Sf-dsHH Control Element

Drive Mechanism^] £} "CEDM")s] ^ ^ -

4 . ^- ^ 1 ^ ^«1^1 ^ r ^ S ? i ^ 156bar,

172bar, 343°C^]4. ^ ^°lfe
tflu]^ 6]-^^. £*}<>]

2. ^JL 7-8 71 71

- *l̂ l-&-7l ( 4 > , sch.160, 7500L, TYPE 304 ^Kfl?l^|i)

( 6 > , sch.l60(JACKET))

- LOOP tifl^: (1^" , sch.160, TYPE 304 ^£H<?l3)li)

- ^ ^ H (MAIN CIR/PUMP, 156bar, 320°C, 1.3Kg/sec, 40m)

- ^1^1 (^ * l i 7 l 3Tfl x 20kw)

(PRESSURIZER ltfl x 18kw)

S (INJECTION PUMP lrfl x 0.09m!/hr)

£12: 7l7l

3. ^

IN /̂ERTER 4°d^l CANNED ^S(PU-

^ ^&5.» ^1^11: ^ 7̂11 7171

B-^TlKFE-rODi setting^,
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CHAMBER

^ LOOP

CONTROL POINT

] 20kw 2tfi7>

TEST

70% «J

20~30°C ^7fl SETTING^

7}<£7]

Cushion

TEST CHAMBER SETTINGS

A. 7\<&7\

LCV-101

SETTINGS

BLEED

4. Bleed Tfl̂ f- ^

BLEEDING A

§><̂  FCV-102^] ^ S

COOLERS OUTLET

COOLING WATERS

60°C

10% OPENS] <H&4.

FT-102sl SETTINGS

BLEEDING ^l^eH4 M - f r

SETTINGS. ^ r J£» ^#S}<^ TCV-H4

-fe TCV-1141- FULL OPEN^H :f-

5.

CO



CEDM SYSTEM INLET^r£(TE-201)^] SETTINGS

(HE-102)» *H*1-^ AIR-fi-^(FT-20lH SETTING^ - BLOWER

6. « ] # i l S . XI ^

CEDM TEST LOOPS] t|«g-3|- ^ ^ 7]7)

; HE-101A/B/C) iLS

STOP)!

ELEMENT ^r£(TC-101A/B/C)7>

^ € ° 1 TRIPS] <̂  ^ " i 7 | ^ ELEMENT

7t-°0-7l (PRESSURIZER ; PR-101) iLS

® 7><y-7l̂  <y-^o] -gTll^- i : ^^«]-fe ^- f PSV-10KSET POINT ;

168 Bar)^l ^ § H 7^71 £ Xl^-a.3:

ELEMENT -&S(TC-102)7>

TRIPS] <̂

TRIPS] ^

SYSTEMS] #s |o l -iXI

SET POE^T ; 172Bar)7}

RUPTURE DISCCRD-101

® BLEED LINE ^S.(TE-113)7]- 35°C <>1#

(2) BLEED LINE -^^S^ 1 i « . (FCV-102)7} 0%«J ^

(3) ^ s ] ®~(2)5] s £ ^ ^ - f LCV-101 CLOSE

(FT-102, SOLID-101, 02-101, PH-101, CON-101)^

- CEDM ^ ^ ^ 7 1 ^ 1 7 ] (AIR ^<i7] : HE-102)

(D AIR BLOWER M0TER7>
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© FT-2013

^ 2 ^ £

1. SYSTEM

7>. MCC PANEL

(1) ^ 3 ^

(2) ^ ^ 1 7 1

(3) MAIN CIR.' PUMP

(4) PRESSURIZER ^

(5) INJECTION PUMP

(6) FILLING PUMP

(7) LINE PUMP *1

(8) AIR BLOWER

0) AIR

(10) HEATING CABLE

(11) FAN & LIGHT ^

(12) CEDM POWER

CONTROL ROOM

(1) PLC PANEL

(2) COMPUTER I (CONTROL STATION)

(3) COMPUTER n(CONTROL STATION)

(4) CEDM-CS COMPUTER

GRAPHIC PANEL ^ € ^°J

(2) PLC

(3) D.C

(4) A/O D.C

(5) INSTRUMENT
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(6) CONTROL

(7) FAN & LIGHT

2. n
7\.

DEMI WATER STORAGE TANK (TA-101) EMPTY

- LCV-102 MANUAL CONTROL MODE

- MANUAL VALVE (03GV05, 03GV08, 03GV27) CLOSE

- MANUAL VALVE (O3GVO3) CLOSE

(1) -§-*r;W33.(TA-101)3 =r3 LT1027} E

3. ^ ^fl(LOW I 25%)" 3SL1- ^"t l (M)^4.

(2) ^a.(TA-101) ISOLATION VALVE(LCV-102)l- OPEN(C)*|-jt,

LT-102(P,M)^ £ ^ TE-115(M)1- ^ ? 1 ^ 4 .

(3) ^rfls}- &^7\ H ] ^ ^ - ^ ^ - f LCV-102» CLOSE*}

(4) ^r^ LT-102(P,M)7} 25%(?) «l^-o]^ LCV-1021ir

A.
(5) -§-̂ M*cH3i3.<q 4^fl LT-1027}

(HIGH)" ^iL7} ^-^^-(P, M)# -̂̂ -&}aL, 80%7} ^ ^ .

LCV-1027} ^

7fl-f-(DEMI WATER TREATMENT SYSTEM)

DEMI WATER STORAGE TANK(TA-lOl) 80%

- MANUAL VALVE 03GV05, 03GV02, 03GV10. 03GV30 CLOSE

- MANUAL VALVE 02NV08, 03GV01, 03GV03, 03GV08, 03GV09,

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

(1) TA-101^| ^r^ LT-1027} 75%
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(2)

3 ^ , LINE PUMP PU-1041- ^ ( Q . 2 . 3 . 7l-f-«H,

DEMI WATER* £ $ W ? l t h

(3) € f - 8 - ^ = r = i M SOLID-101, O2-101, PH-101, CON-101-ir

(P,M)«M, - r ^ S ^ o ] ^ s ^ , LINE PUMP PU-104

4 . MAIN LOOP f ^ S till 71 (MAIN LOOP FEEDING AND VENTING

SYSTEM)

DEMI WATER STORAGE TANK(TA-lOl) 6596*1'*

- MAIN CIR.' FLOW CONTROL VALVE(FCV-lOl) MANUAL FULL

OPEN

- MAIN CIR.' PUMP(PU-lOl) MANUAL MODE

- BLEED LINE VALVE(LCV-lOl) MANUAL OFEN

- BLEED LINE CONTROL VALVE(FCV-102) MANUAL FULL OPEN

- MANUAL VALVE 01TV01, 01TV02, 02NV01, 02NV02, 02NV03,

02NV04, 02NV08 OPEN

(1) MAIN LOOPS} ^ ^ ^ igw.1: ^^-^M FULL OPEN(01TV01,

01TV02, 02NV01, 02NV02, 02NV03, 02NV04, 02NV08)«1-J1

(2) - 1 - ^ ^ ^ 2 ^ - g - ^9l^3L, -§-^ ^ ^S(PU-103)^ €

^ t^T^1!^- ^(03GV05, 03GV07)^r OPENSl-3., ^* r A1 ^ Q VENT

7} 6\^c>\y<\s.^ VENT VALVE(01NV12, 01NV05, 01NV06, 01NV07,

01GV06) ^ n^r tt«.(01GV01, 01GV02, 01GV03, 01GV04, 01GV05,

01GV07)» FULL OPENtb % -%-^r ^<$ ^S(PU-103)l- ^ ^ ( C ) ^ - S

ON§1-^ MAIN LOOPS ^^r^rtf.

(3) ^^^1^1 flfl^r^S-COlGVOl, 01GV02, 01GV03, 01GV04, 01GV05,

01GV07)» J§-n *W7\ SJ^ ^ ^ y j H »

VENT» fl«|| MAIN CIRCULATION PUMP
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(4) ^ » z\°l%}7} $\n 7><y-7l̂  ^ LT-101^1-

(5) MAIN L00P7> &&& ^ 7}®?} ^sj\ LT-1010.00%)^- ^ «H1

(P.M)^^, VENT VALVEC01NV12, 01NV05, 01NV06, 01NV07,

01GV06)£|- BLEED LINE $ 3 " *r*H;»i(GZNV01)-t- CLOSE^ol,

VENT VALVE-^H

(6) MAIN LOOP %-^r *£ Sfe # ^ ^ S . * - g - ^ ^ l ^ - ^ 3 ^ ^ f l LT-102

7V 40%°l*MiS LT-102 LOW ^ ^ 7 > ^ - ^ ^ 4 . SE. LT-1027> 25%°}

*}°)T$. LT-102 Lo-Lo ^Ji7l- 1-^3^4. 6 H - i - t - ^ ^ ^ 2 ^ ^HH»

4096<>l^£.S -fh^1*h^^ FILLING PUMP» ?g*M2. LCV-102*

MANUAL OPEN«}^ LT-102^

(MAIN CIRCULATION SYSTEM)

100%

VENT VALVEC01GV15, 01GV14) CLOSE

- 2-€- «fl̂ r »J£-(01GV06, 01GV07, 01GV08, 01GV10, 01GV11) CLOSE

- FCV-101 MANUAL FULL OPEN

- MAIN CIFL' PUMP(PU-lOl) MANUAL MODE

- BLEED LINE VALVE(LCV-lOl) AUTO MODE

- INJECTION PUMP(PU-102) MANUAL/PRESS.' MODE

- BLEED LINE CONTROL VALVE (FCV-102) MANUAL OPEN

(1) 7>#7l n-% LT-101 100%lr ^ , >

^T&% AgS(PU-lOl)^ COOLING LINE^r ^ -? l sH COOLING

WATERS -a-^^^-g- ^-tKU^tJ-.

(2) INJECTION PUMP PU-102# 71-f-^l $\% SUCTION VALVE
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OPEN

(3) INJECTION PUMP PU-102* AUTO MODES. # ^ 3 . TEST

CHAMBER ^ ( P T J O S ) ^ SET POINT* 20Kg/Cnri^«H PT-103

3 H 20Kg/Cm7> E)£, FT-102» f-Sfl BLEED

(4)

SETPOINT» ^^(C)§><^ PU-lOl^r 7l^S>JL FCV-101^ OPEN

INJECTION PUMP PU-1023]

3.

7\.

100%

- BLEED LINE € # ^ ^ 1 « - 02NV01, 02NV02, 02NV03, 02NV04,

02NV08, 03GV28, 03GV29, 03GV30 OPEN

- BLEED LINE ^ > ^>§W- 02NV05, 02NV06, 02NV07, 03GV01

CLOSE

- -%-^r ^ ^3- DEMI WATER STORAGE TANK(TA-lOl) 40%

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

- COOLING WATER LINE VALVE OPEN

- TCV-114 AUTO MODECTE-114 SETPOINT 60°C,TCV-114 10%

OPEN)

- FCV-102 AUTO MODE(FT-102 SETPOINT 301 /H)

- ^ € ^ 7 ] MANUAL MODE

- PRESSURIZER MANUAL/HEATING MODE

- INJECTION PUMP MANUAL/PRESS.' MODE
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(1) BLEED LINE FLOW(FT-102)^ -fr^ ^ ^ - Q9

(2) MAIN CER.' FLOW(FT-101)S1 SETPOINTCSP)* 6.8m/HS

« H MAIN LOOP* £ ^ * } ^ -fr^°] 3 ^ 1 - i : sHKPJS/QW.

(3) INJECTION PUMP(PU-102)£) CONTROL MODE* 7><y-(PRESS)-§-

- TEST CHAMBER PRESSURE(PT-103)3 SETPOINT(SP)

(4) BLOWER(BL-101)i: MANUAL MODES lOOOrpm^

t}ZL AIR -B-^61 H ^ s m AUTO MODES. ^^5>3L AIR - f r ^ SET

POINT* 1200mVsecS. ^^s><^ AIR -f^o] ^ A ^

(5) PRESSURIZER(PR-lOl)^ CONTROL MODE*

(M)^l-Jl P:RESSURIZER MAIN TEMP.'(TE-lll)^ SETPOINT(SP)*

TEST CHAMBER MAIN TEMP.'(TE-lOl)^ SET-P0INT(SP)ii4 3

(TC^Tfl ^ ^ ^ H PRESSURIZER^ xfl̂ - £ : £ * ^-'?1(M)?!:4.

(6) ^ ^ ' i^CHE-lOlA/B/Ol: AUTO MODES ^^:(C)§>al TEST

CHAMBER MAIN TEMP.'(TE-101)£] SETPOINT(SP)!: 170°CS

MAIN LOOP^

(7) ANALYZING SYSTEM(SOLID-101, O2-101, PH-101, CON-IOD

(1) ^ ^^7l(HE-101/A/B/C)l: MANUAL ST0P(C)^4.

(2) PRESSUIOZER(PR-101)-i- MANUAL STOP(C)3b4.

(3) MAIN LOOP^ TEMP7> ^-^-^1 £^-S>^ PRESSURIZER^

LCV-102» MANUAL OPENS><̂  ^ - ^ ^ - 5 . QQ&z): MAIN OR.'

PUMP(PU-lOl)^- MANUAL SOP(C), INJECTION Pump MANUAL

STOP(C), LCV-101 MANUAL CLOSE(C), TCV-104 MANUAL

CLOSE(C), FCV-102 MANUAL FULL

(4) ^ ^1717} STOPSloL ^^-fb Al?>(LOOP

- 69 -



BLOWER» STOP3M TEST

4.

7\.

100%

- BLEED LINE ^ ^ " T ^ J i L 02NV01, 02NV02, 02NV03, 02NV04,

02NV08, 03GV28, 03GV29, 03GV30 OPEN

- BLEED LINE W ^-S-^H. 02NV05, 02NV06, 02NV07, 03GV01

CLOSE

- LCV-101 AUTO MODE

- FCV-102 AUTO MODE(FT-102 SETPOINT 01 /H)

- TCV-114 AUTO MODE(TE-114 SETPOINT 50 °C)

- LT-101 SET POINT 50%

- PT-101 SET POINT 32Kg/crf

(TE-101;194°C, PT-103;40kg, TE-111;232'C)

(1) MAIN CIR.' PUMP(PU-101)7}- S)^s>^>| MAIN LOOP

(2) ^ €"i7l(HE-101A/B/C)^ HEATING^-S MAIN LOOP^ ^r£7> 19

4°C» -8-̂ 1 (TE-lOD^-i- 3-*!(P,M)$:4.

(3) PIPING INSTALLATION ELECTRIC TRACING(HE-103)^r AUTO

MODES. ^^:«!:4.

(4) INJECTION PUMP(PU-102)7l- 7>^-(PRESS)

MAIN LOOP^ °A^°} 40Kg/crf^- -fi-̂ 1 (PT-103)^-8:

(5) PRESSURIZER(PR-101)7> ^^r(HEATING) MODE^H

(6) BLEED LINE FLOW(FT-102)^ SETPOINT(SP)1-
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H DEMI WATER STORAGE TANK

(TA-101)7> ^-g-Sl-S-S- $ 4 .

(7) MAIN LOOP^ ^ £ 4 ^ o ] #3(TE-101 ; 194*0, PT-103 ; 40Kg)

s\5L PRESSURIZER^ ifl-

SET POINT!- 29Kg/Cm3.

(8) BLEED LINE^ VALVE(LCV-101)1- MANUAL

PRESSURIZER ^ PT-101^ Saturation POlN'i'C'30Kg/(af)^.S

DOWNS] 3. PRESSURIZER ^^-^1 ^^7](STEAM)7> ^ ^ s | ^ °)H

70%<£ ^| PRESSURIZER

^ ^ 7>1J-(PRESS)MODE

PRESSURIZER ^ ( P T - l O l ) ^ SETPO3NT (SP ; 32Kg/crf)

INJECTION PUMP(PU-102)^

•$221 (LEVEL CONTRODS. ^^5]<H PRESSURIZER

3 SETPOINTCSP ; 50%)»

4.

(1) ^ ^^7l(HE-101/A/B/C)» MANUAL ST0P(C)t!4.

(2) PRESSURIZER(PR-lOl)^ MANUAL ST0P(C)tt4.

(3) INJECTION PUMP(PU-102)» MANUAL S T O K O W .

(4) MAIN CIR.' PUMP l̂] ^ * MAIN LOOP^ ^ € * FT-101-i-

. MAIN LOOP^l 7}*$$. °d-^°l BLEED LINE-§-

:PT-103# !§-*}<$ #*)(PM>^*\ MAIN LOOP l̂

(5) BLEED LINE# ^ - ^ ^ # ^ 1 ^ ^ i f e PRESSURIZER^!

(LT-101)7> *}?£% ^S. $IA^ STORAGE

(6) MAIN LOOPS] TEMP4 PRESSURE7} -#•&, #<&<% S.^-^}^. MAIN

OR.' PUMP(PU-lOl)^: MANUAL STOP(C), LCV-101 MANUAL

CLOSE(C), TCV-104 MANUAL CLOSE(C), FCV-102 MANUAL
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FULL CLOSE(C)t!:4.

(7) BLEED LINE € # ^5- €«-(02NV01)

(8) ^ ^^.7}7} STOPS)5L %•&*}:

^- BLOWER* STOP^<^ TEST
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1.

(1) SYSTEM

(2) SYSTEM 3:71

(3) SYSTEM 27)

(4) Jfl^g-

(5) ^ 1 ^ ^ : ^

MCC PANEL

CONTROL ROOM

GRAPHIC PANEL

40%

^^-(DEMI WATER TREATMENT SYSTEM)^:

1, 02-101, PH-101, CON-101)ol

(6) MAIN LOOP

(7)

(8)

LOOP^^] %7\7>

100961

MAIN LOOPi

2.

(1) MAIN LOOP&)

(2) TEST CHAMBERS ^"^(PT-103)^

* 5.0m/hS.

40Kg/(rf^

AIR PT .OWER(BL-101)(3) CEDM COOLING AIR# 1200irf/secS.

(4)

(5) 71-^71^ ^£(TE-l l l )7l- ^-^-^.4 30°C7> ^ ^ . ^ TEST CHAMBER^

£(TE-101)^ -S3*11- 170°C5. - i ^ H MAIN LOOP^

(6) TEST CHAMBERS -&£(TE-101)7}-

(PT-1O3)<>1

(7) « H LOOPS]
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3.

7\. TEST CHAMBER : TE-101

200TCS.

300

25Q

2M

170
150

100

170tS.

/

/
*

iy
!

;

{

i-

! /
.•

/

s
/

/

/

/

>
1/

/I/ I
x"

/
/

y
y

/

y
. - • '

- - ^

;

TE-111

TE-101

0M0 04;W <JB;QD
. A f

, B .
C

T
 D ... E

A :

B :

C : TEST CHAMBER ^r5.(TE-101) 7><g-7] ££.(TE-111)

D :

E :
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TEST CHAMBER : PT-103

: PT-101

40Kg/cnfS.

70

50

40

30

20

10

—

_

—

_4_.

——

H

j

-4—

/I

/

ft

1
/
/

/

—

/

j
—- - ————

|

-r
i

. . .

— —

—

—

_ _

_ _

- _

PT-1C13

PT-101

01 :M 02tM 03:00 04:00 06:00 07rf)0 08:00

> C D

A :

B : TEST CHAMBER <a-^(PT-103) 7><g-

C :

D :

- 75 -



(FT-101)
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c; D

A : ^

B : -^^(FT-101)

C : ^ ^ ^ r -friKFT-101)

D :
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h CEDM ODOLING AIR £ £ . igfl- (TE-201)

2001CS

170t;S.

30

20

10

=F

J

_-1 4-

-Hf— - + •

—t—

"T"

I /

1/
f

A
i

/ I
1/

44
t-r-M-.

i
"T"

_i j

I
_4.-4-—I—•}—!—

T "

-h -

- r

- h -

I I I ; I
I I I"-r""n~

-4-
I

4-4- i i i

02:00 05:00 06;D0

T"

l

TE-231

oaoo
A 8 D E

A : €

B :

C : TEST CHAMBER

D :
E :
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TEST CHAMBER -tf (DPT-101)

A :

B : ^

C : MAIN LOOP

D :

(5.0m!/h)

(170 r )
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1. ^ S#

(1) TEST CHAMBER £:&(TE-101) 170 °C ±3

(2) 7>^-7](PR-101)sl ££.(TE-111) 200°C±3

(3) TEST CHAMBER <£^ (PT-103) 40Kg/crf±2

(4) 7><&7] (PR-101)s] ^ ( P T - l O l ) 40Kg/crf±2

(5) ^r£«r ^ ( F T - l O O 5.0m/1 ±0.1 %H

(6) CEDM COOLING AIR^l ^:£(TE-201) 25°C±2

(7) 7>^-7](PR-101)S] ^fl(LT-101)7> 100%!

(8) - 8 - ^ * # ^ 3 . ^ ^^(LT-102) 40%±3 «1

2.

(1) 7>tf7l(FR-101)3 ^ r£ (TE- l l l ) ^ SATUNATION ^ :E 232°CS.

(2) TEST CHAMBERS *H(TE-101)-a- 194°CS.

(3) MAIN LOOP-el ^ ^ € -fr^=(FT-101)-i- 6.8m/hS.

(4) MAIN LOOP21 £JES}- ^ ^ 6 1 ^>^(TE-101 ; 194°C, PT-103 ; 40Kg/cnf)sl

31 7>#7l(PR-101)3 tfl^-^:S.(TE-lll)7> 232°C7>

(40Kg/crf)# 29Kg/cnfS. - i ^ ^ - 4 .

(5) BLEED LINE3 VALVE(LCV-101)» ^ r ^ ^ - S

r SATURATION

(6)

^ ^V^^-=|^. TEST CHAMBERS ^-£(TE-101)^r 320°C

(7) 7><y-7l(PR-101)£| ^-^(PT-lOD-i- 156Kg/afS. - i ^ t ! : 4 .

(8) TEST CHAMBERS ^ £ , ^ - ^ ^ ^ ( T E - 1 0 1 ; 320°C, PT-103 ; 16Kg/

(9) o H LOOPS]
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3.

7\. -&Z. (TEST CHAMBER ; TE-101, 7}<&7] (PR-101) ; TE-111)

500

7E-111

01:K) CCtM CflcDD OficOO 0&00

A 1 B

1
0

A

B

C

D

E

F

SATURATION

SATURATION

TEST CHAMBER ĝr£(TE-101)
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(TEST CHAMBER ; PT-103, (PR-101) ; PT-101)

BLEED LINE VALVE OPENDIJ
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MAIN LOOP 7V<g-

°0-^(156Kg/ciif)

- 81 -



(FT-101)

6.8m'./h
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A :

B : -B-^(FT-lOl)

C :

- 82 -



(LT-101)

VALVE OPEN

BLEED^LINE VALVE CLOSE
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} . CEDM COOLING AIR (TE-201)
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1.

£ $ • (TEST CHAMBER ; TE-101, 7}#7)(PR-101) ; TE-111):

01 ; 170°C, TE-l l l ; 200"C)3.

(TEST CHAMBER ; PT-103, 7}<#7] (PR-101) ; PT-101):

5 40Kg/crf, PT-101 ; 40Kg/

el-. CEDM COOLING AIR £5. &$• (TE-201): ^^^\ €^-fe TEST

CHAMBER^ ^^ (TE- lO l )^ ^ ^ i - ^>A^ < i ^ £ i A - ' 1 5 f *}= 20^:

}. TEST CHAMBER -* • S}^ ^"^^} $ $ • (DPT-101) : Od-^^}S]

-fi-^(FT-lOl) €3^-, TEST CHAMBERS] £r£(TE-101)WS] 'S^-i-

2.

(TEST CHAMBER ; TE-101, 7^71 (PR-101) ; TE-111):

SATURATION ^E(TE-101 ; 194°C, TE-111 ; 232°C)<:>1]

; 320°C)S. ^^S}<^ *>^S|fe^ 4iA5]fe A ] ^ > ^ ̂  4

-g-^71- -a-<a^ ^ - f TEST CHAMBERS] ^H(TE-101)7l-

(TEST CHAMBER ; PT-103, 7}#7] (PR-101) ; PT-101):

# 3 (PT-103 ; 156Kg/cri, PT-101
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/h)3.
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«>. CEDM COOLING AIR
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(TE-201): ^ r ^ ^ ^ ^ f e TEST

A ^ TE-101«l 320°C<i

>. TEST CHAMBER -# • ^-fl dd"^^> ^ ^ (DPT-101):

^ ^ r -fi-^(FT-lOl) ^1^-, TEST CHAMBER^ * £ ( T

^ r ^ 4 . Stb , TEST CHAMBER^ -°rS.(TE-101)7> 300°C

RANGE (0~HXX)mmH2O) OVER7>

^ f l (5096)1

TEST CHAMBERS -S-S.(TE-101)7>

-21 2^>^ PIPE LINE^] 7>"i7l

^(100^150°C) S)-^ MAIN LOOPi
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