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(1) BASIS OF DESIGN

(2) PROCESS DESCRIPTION

(3) EQUIPMENTS

(4) INSTRUMENTATION

(5) UTILITIES
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1.1.2. v =2
A 7bE 1IKGE DMCE A %3 AS 7|+o 2 3kt

7b 98 ALgEF

(1) Methanol
711.4 g/hr
5.691 kg/8hr
17.074 kg/day



(2) Ethylene Carbonate
9776 g/hr
7.821 kg/8hr
23.462 kg/day

v Al SE AT
(1) DMC
1.0 kg/hr
8.0 kg/8hr
24.0 kg/day
(2) EG
0.689 kg/hr
5512 kg/8hr
16.536 kg/24hr

1.1.3. 48X
7F. Methanol : (F-8)
T 0 99% o4
1. Ethylene Carbonate : (3 -&)

T 1 99% ol

1.1.4. AF A%

7F. DMC

5% 0 99wt% o)A
L} EC

T D 99wt o]

1.15. fFE8E ALY
7}. Process water
- total hardness (as CaCO3) : 0.5 ppm max.
- supply at B.L.
pressure : 4 kg/cr —g
temperature : amb.
L}. Cooling water
tempereature at B.L. : (32)C



temperature incerease : (5)C

pressure at B.L. © 4 kg/ant -g

fouling factor : 0.0002

chlorine : 100 mg/1 max.
t}. Chilled water

temperature at B.L. : 5T

temperature increase : 5C

pressure at B.L. 4 kg/cni-g

fouling factor : 0.0002

chlorine - 100 mg/1 max.
2}, Instrument air

pressure at B.L. - 7 kg/en-g

dew point : -50C

oil content . free of oil

dust content ¢ free of dust

v}, Nitrogen(from liquified nitrogen)
pressure at B.L. © 7 kg/cni-g
v}, Electricity
220V/3P/60Hz for drivers
110V/1P/60Hz for instrumentations
1.16. 7% =4
7}. Temperature
highest : 35T
lowest : -20T
design : 20T
L}. Barometric pressure : 1.03 kg/cn-a
. Humidity : 93% RH at 25C
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1.3. Equipments

131 AAEE

Tag No. Description & = 7N U&= HIAE L | HaArged s} iy AA 7+ 2 A
T210 EC/EG Tank 30L 17} |EC + EC 2 1kg/cri-g A =} 24X 7(24L) A}-& 30L &7
P215 EC/EG Pump 2 LPH 17§ |EC + EC A 10kg/cni—g vl 0-2 LPH AHF2 & P-511
T230 MeOH Tank 30L 178 |ME A2 lkg/cni-g | ¢ 24 A ZH24L) A& 30L &7]
P235 MeOH Pump 2 LPH 17 |ME A} 10kg/cni-g - 0-2 LPH AHHAZE F&=x (C-504)
C240 RXT-DIST Column 3B, bM-1 17} |EC/ME/DMC/EG 220C 2kg/cni-g A 2} W= F/RAAT Az C-01
E241 C240 Reboiler 20L(8B x 600H), 4kw 17} |EC/EG 220C 2kg/cni-g A AF 2AL A3z C-01
E242 C240 Condenser 6B, 30m coil, 3 Mcal/Hr |17} |ME/DMC 80°C 2kg/cri-g A 2} BALA I/ ALA Y C-01
E243 C240 BTM Cooler 3/8T x 3/4T, 1m 171 |EC/EG 2501C/80C 2kg/cnt-g A 2F AAA I} -z

P245 C240 BTM Pump 2 LPH 17§ |EC/EG 80T 10kg/cnf-g el 0-2 LPH AHH=, A& P-102
T250 C240 Top Tank 6L 17§ |ME/DMC 30T 2kg/cni-g A & A5 A ZF 241 3F 6L |7
P255 C240 Top Pump 6 LPH 178 |ME/DMC 80T 15kg/cnf-g - wf 0-6 LPH AHEHdx F5x (V-84)
C260 DMC Column 2B, 5M-H 17} |ME/DMC 200C 12kg/cni—g A 2} 8-S F/BA A 7 3z C-03
E261 C260 Reboiler 20L(8B x 600H), 3kw 17} IME/DMC 250C 12kg/cri-g A ¢ 2A A3 2z C-03
E262 C260 Condenser 6B, 30m coil, 2 Mcal/Hr |17} |ME/DMC 150°C 12kg/cni—g A 2} BALA I/ ALY C-03
E263 C260 BTM Cooler 3/8T x 3/4T, 1m 17} |IME/DMC 250C/80C 12kg/cni-g A 2} AAA T} Zzx

E264 C260 TOP Cooler 2/8T x 3/4T, 1Im 17} |ME/DMC 150°C/80C 12kg/cni-g A Z; ArAx =z

T270 C260 TOP Tank 6L 17} |[ME/DMC 30T 12kg/cn—g A 2F A FAZE 24 7 6L £7]
T280 DMC Tank 30L 17} |DMC 30T 12kg/crt-g A 2F 24X 7H(24L) AFE-F 30L &7]
T290 EC/EG PRD Tank 30L 17} |EC/EG 30T 12kg/cni—g A 2} 24X ZH(24L) A& 30L &7]
C310 EG Column 2B, 5M-H 17} |EC/EG 200C (300 Torr) |A|=+ WSS F/EAL AT 2 C-04
E311 C310 Reboiler 20L(8B x 600H), 3kw 178 |EC/EG 200C (300 Torr) |# =+ BA A C-04
E312 C310 Condenser 6B,30m coil, 1.2 Mcal/H |17} |EC/EG 160C (300 Torr) |A] =} BAA /AL A D F C-04
E313 C310 BTM Cooler 3/8T x 3/4T, 1m 178 |EC/EG 200°C/80C (300 Torr) |# =+ ArAz} zHz

E314 C310 TOP Cooler 3/8T x 3/4T, Im 170 |EG 140°C/80°C (300 Torr) |A|2F AArA 2z =z

P315 C310 BTM Pump 0.4 LPH 17} |EC/EG 80T 10kg/cnf-g o 0-04 LPH AHAX AFx P-105(#}+5)
K320 C310 Vacuum Pump 100 Torr(10 M3/HR) 178 |N2 50C (200 Torr) |7-vi

T330 EG Tank 30L 170 |EG 30T lkg/cni-g A ¥ 24X 7H24L) A8 30L &7]
T340 Heavy Tank 6L 17§ |EC/EG 30T lkg/cn-g A 2 24X 7H(24L) AF& 2 6L &7




Tag No. Description < ¥ 7N Type A 2} 3] A} Model 7} ¢ v 71 7] E
T210 EC/EG Tank 30L 170
P215 EC/EG Pump 2 LPH 170
T230 MeOH Tank 30L 170
P235 MeOH Pump 2 LPH 170
C240 RXT-DIST Column |3B, 4M-H 170
E241 C240 Reboiler x (L(+B x *H), dkw 170
E242 C240 Condenser 6B, 30m coil, 3 Mcal/Hr |17}
E243 C240 BTM Cooler 3/8T x 3/4T, 1m 170
P245 C240 BTM Pump 2 LPH 170
T250 C240 BTM Tank 5L 170
P255 C240 BTM Pump 6 LPH 170
C260 DMC Column 2B, 4M-H 170
E261 C260 Reboiler « (L(+B x *H), 3kw 170
E262 C260 Condenser 6B, 30m coil, 2 Mcal/Hr |17}
E263 C260 BTM Cooler 3/8T x 3/4T, 1m 170
E264 C260 TOP Cooler 3/8T x 3/4T, 1m 170
T270 C260 TOP Tank 5L 170
T280 DMC Tank 30L 170
T290 EC/EG PRD Tank 30L 170
C310 EG Column 2B, AM-H 171
E311 C310 Reboiler « (L(+B x *H), 3kw 17
E312 C310 Condenser 6B,30m coil, 1.2 Mcal/H |17}
E313 C310 BTM Cooler 3/8T x 3/4T, 1m 170
E314 C310 TOP Cooler 3/8T x 3/4T, 1m 174
P315 C310 BTM Pump 0.4 LPH 170
K320 C310 Vacuum Pump |100 Torr(10 M3/HR) 17K
T330 EG Tank 30L 170
T340 Heavy Tank 5L 170




1.32. A=

KOREA INSTITUTE OF SCIENCE AND TECHNOLDGY Sheet Na. ‘ /

T Pront __ VINCPILOT PLANT for 1.0 Ka/AR DG PRODUCTION | Ravaian T 1

28 COLUMN (RASCHIG RING PACKING) / ASSEBLE T — — : T -
L 800 @1000 x 5 = 5000

28 Sch4Q

6B Sch4D
/ SUS316L

CONDENSER COLUMN

®1000 x 5 = 5000

850

88 5chan

/ SUS3i6L

2B-Scha0, SUS316L

/ PACKING SUPPORT

SUPPORT RING
S5316 3m R.B

YaTx1501
SUS316L

@HOLD DOWN PLATE & PACKING SUPPORT

@ ASSEMBLY

\JB\OMC\OMC-COL2B-C1 Scale=1/1.0  AuteCAD=R14  Medio=A3 Font=YSIMP YSIM! Update=2002.03.26 15:03

+

i COLUMN REBOILER
[Aepa by [ i by [Prod by YIM HS
\JB\DMC\DMC-COL2B-CO Scole=115  AuloCAD=R14  Medio=A3 Fonl=YSIMP YSIM1 Updote=2002.03.27 17:00 ‘ Dote ‘Da‘e ‘Date 2002.3.20
KOREA INSTITUTE OF SCIENCE AND TECHNQLOGY Sheet No ‘ /
[Plant MINL-PILOT FLANT for 1.0 KGR DMO PRODUETION | Reviston I I I
2B COLUMN(RASCHIG RING PACKING) / ASSEMBLE [ otent Shecked by I
[“Frect ho 2o Do I
=

PARTIAL LIST

[T][1] No [ ar

28-30K FLG T 0

\ 2 2

HOLD DOWN PLATE 3 20

x 9

5 20

82000 x BBAID x 4.5t
i //W. 1049 QUTTER RING
IR -5 E—
8 [ —
@SF‘IRAL GASKET

4-6" v-NOTCH
/ /98, SUS316

: |
»
° .
o1
/ I
: N/ :
B TN v-noron

< }DISTRIBUTOR

[reno

3]

[ cnea oy [ oo oy viM 1S

Dote

[ oot [ oot 2002.3.22




KOREA INSTITUTE OF SCIENCE AND TECHNOLOGY Sheet o ‘ /
[ Pt VNCPILOT PLANT for 10 FepiR OME PROBUGTION | Reroion I
2B COLUMN(RASCHIG RING PACKING) / FLANGE (2B-30K) [ etint Chacked by I —
[ Project No._2H11570 Dots [ [ [
PARTIAL LIST
NO.| DESCRIPTION MAT'L oTY
1| 28 FLANGE SUS3t6L | 24
9150
2116
®95
61
58
i
1
o
B
457
\ 8-o14 —~°
[TApp or [cnwa sy [P oy viM s
\JB\DMC\OMC-COLZB-C2  Scale=1/10  AutoCAD=RI4 Media=Ant=YSIMP YSIMI Update=2002.03.26 15:02 [one [one [ooe_20023.21
KOREA INSTITUTE OF SCIENCE AND TECHNOLOGY Sheet o ‘ /
T Plont VINCPILDY FLANT 1o 1 0 KR o PRGSUETION | R I
2B COULMN(RASCHIG RING PACKING) / CONDENSER / ASSEBBLY [t Chatked by T 1
[ Project Na._zMitsio Dote | | |
300° \\\ 507
6B-30K FLG / \\ &>
SEE NEXT SHEET — r — \,. p \/
/ 4-6" V-NOTCH é \\
1 I\ 2 T = / AN L _—
[ =W \S% - [ =
1/2B, SUS316 \ / // °
\: \ N Y
21/4B,5ch205 3] RS / /
| — 2veB, .\ s
|— 6B.Sch40 N\
g i b
INNER COIL 3/5"TUBE o -T"
@100x46tum=15m i
4-6" v-NoTCH
CUTER COIL ¥/ TUBE
#125x37turn=15m DISTRIBUTOR
r _NOZZLE ORIENTATION
ity 12 PITCH, TYPICAL
t
=, NOZZLE LIST
e NO. [ SIZE [ TYPE DESCRIPTION REMARK
° \ / |.—— BB.Sch40 CAP N-1 2B FLANGE COLUMN CONN SEE DET.
= N-2 VAPDR OUTLET
a \ THERMOWELL N-3 |, THERMOWELL
Vi SUS3T6L N-4ap] 7 C.W. INLET
o N-5ab C.W. DUTLET
2 N6 SOCKET [Fg
| N-7 SPARE
2B-30K FLG N-8 | ViB LIQUID OUTLET
SEE COLUMN FLG \ N-3 EQUALIZING
N-1 N-1 DISTRIBUTOR N=10 SAMPLING
__ASSEMBLY _ONLY FOR F6Q
[Tappar oy [ enea oy [Preo o vaM 5
\JB\OMC\OMC-COLZB-E1 Scale=1/1  AutoGAD=R14  Medig=A3Font=T5IMP YSIM1Update=2002.03.26 14,13 [ oate [ Dote [oete 2002321




m KOREA INSTITUTE OF SCIENCE AND TECHNOLOGY Sheet. No. ‘ /
[
I
[

[ Ftant MINCRILST PLANT for 10 K&HR OME PRODLKTION | Revsian I I
2B COULMN(RASCHIG RING PACKING) / CONDENSER / FLANGE (68-30K) } TR St oy } }
oot No. ols

& D ()
& ()
o %
| 9230
‘ L | o L
\ | am | \
12-014 3014
BORING 2-016 | 3-014 ‘,L BORING
220x12dp 219x11dp
7 7
% 7

L

BLIND FLANGE SECTION

08230

2195

2166

#150

BLIND FLANGE PLAN

PARTIAL LIST

NO.|  DESCRIPTION MATL [Ty
1| BLIND FLANGE SUS316L
2 | GIRTH FLANGE SUS316L
3| BOLT
12-Mi2
GIRTH FLANGE SECTION
[ (4003 0y [ anca by [ Prea o viM 15
\JB\DMC\OMC-COLZB-E2 Scale=1/1.0  AutaCAD=R14  Media=ARnt=YSIMP YSIM| Update=2002.03.26 15:04 [ooe [core [oote 2002321
KOREA INSTITUTE 0F SCIENCE AND TECHNOLOGY Sheet Na ‘ /
[ Fon. WOEPLOT PLANT for 10 KO OVE FRODIETION | Revigor — T 1
2B COULMN(RASCHIG RING PACKING) / REBOILER (201) [EEE Shockod by I
[“rrofect o z50 Do 1 1
28-30K FLG @D
N &5
I I E-1D
N-D
a-B
D
a-»
o 8B, Schdd CAP
3
{
<
T /
3
- al, 505304
i /i
— - 270— 5| 8 90
o
o
|
450C to € !h\ aors
s
g
3
88, Schdd
SUS316L
NOZZLE LIST
NO. | SIZE | RATING | DESCRIPTLON
N-1 | 28 [3DK FLG | COLUMN MOUNTING
WL N-2 | VB DRAIN
 —— -] N3
Net FEED IN
o
S N-5 | 68 sonxer | DISCHARGE
N-6 THERMOWELL
r \__8B, Seh20 CAP N7 G
( NE BOTTOM VIEW
e N8 PG, LG, VENT, SPARE
[ N-2 N-1o| Y4B W Lo ' NOZZLE ORIENTATION
CEr) N-11
ASSEMBLY
[nppa by [ cnke by [Frea by IM H.S
\JB\DMC\DMC-COL2B-R1 Scole=1/1.0  AutoCAD=R14  Megin=A3 Font=YSIMP YSIM! Update=2002.03.26 15:03 [bote [oote [Bote_20023.21




KOREA INSTITUTE OF SCIENCE AND TECHNOLOGY ‘Sheet No. ‘ /
I
I
[

38 COULMN(RASCHIG RING PACKING) / ASSEBBLE iw ”““‘”‘““"‘“ b i i
800 I @1000 x 5 = 5000 1
200 !
68 Sch40 3B Sch40 |

/ SUS3TEL

@1aoo x 5 = 5000 850

]
i 88 Schda
| SUS31eL

\ 4-6 \/H—NDTCH
8} ( :2 DISTRIBUTOR
( ) ASSEMELY HOLD DOWN PLATE & PACKING SUPPORT

5/gB-PALL RING, SU3316

| COLUMN REBOILER
(500 oy [onwa by [P by viM 1S
\JB\DMC\DMC-COL3B-CO Scale=1/15  AutoCAD=R14  Media=A3 Font=YSIMP YSIM1 Update=2002.03.26 14;32 ‘ Dote ‘Date ‘Dn(e 2002.3.21
KOREA INSTITUTE OF SCIENCE AND TECHNOLOGY Sheet No ‘ /
[ Frort WNCPILOT ALANT far 10 KR OC PRONIETON | Reison I
3B COULMN(RASCHIG RING PACKING) / ASSEBBLE etiont Shecked by I
[ Prepet no_zimisie Dete | | |
38-30K FLG
o _ATIA UIST
H‘ ERRHERN ‘H T
1 B
L7 2 2
3 20
HOLD DOWN + 9
PLATE 8 20
38-5chd0 . a
m SECTION "A
] —
— W 160800 x 98810 x 450
- . OUTTER RING
8
s
4-6" y-NoTCH
YaTx1 500
SUSITBL N\ .
SUPPORT RING PACKING ’
5US316 30 RB SUPPORT g TAG WELDING
<
[T s Vi sussio
[O3N q °
7 '
s . o
3 o w
i 2 ° A A l
} ] |

[ Aot by [ crk by [Fps oy viims
\JB\DME\DME-COLTB-C1 Seche=1/Z  AulCAD=R14  Medu=A3  Font=YSIMP YSIMI Updaie=2002.03.28 pidode=2002.03.22 16: 44 \m; \nm \nm 2002.3.22




KOREA INSTITUTE OF SCIENCE AND TECHNOLOGY Sheet No ‘ /
[ Ftont MINCRILOT PLANT for 1 0 K&/HR DME PRODIETION | Revisian I I I
3B COULMN(RASCHIG RING PACKING) / FALANGE (3B-30K) T — R
ot ho ot
_PARTIAL 1IST
DESCRIPTION MAT'L Q7Y
38 FLANGE SUS3I6L | 24

8210
8170
2140 ,
989.7 ‘
| )
| f
o
2

\ 5|45
8014 -~

[Prea oy vIM HS

&> )
%@F"
St [ ae

00

48, SUS31E

|_— 2/28,5ch205 8
68,5c140

/

INNER COIL 3" TUBE
2100x461urn=15m

[

OUTER COIL ¥4 TUBE

#125x37turn=15m DISIRIBUTOR

12 PITCH, TYPICAL

270" U=

[ 4003 by [t vy

\JB\DMC\OMC-COLIB-E2  Seole=1/1  AuteCAD=R14  Msdio=A3Font="5IMP YSIM1Updatc=2002.03.26 14: 37 [ oote | oere [oore 2002321
KOREA INSTITUTE OF SCIENCE AND TECHNOLOGY Shect Na. ‘ /

[ Plon VINCPILOT PLANT o 1 0 KGR MG PRODLGTION | movitan T 1

3B COULMN(RASCHIG RING PACKING) / CONDENSER / ASSEBBLY et hacod by ——

[ Project No._zM11510 Dote [ [ [

o
&>

NOZZLE ORIENTATION

NOZZLE LIST

. |— 6B.Sch40 CAP SIZE [ TYPE DESCRIPTION REMARK
2 38 FLANGE | COLUMN CONN. | SEE DET.
THERMOWELL VAPOR OUTLET
1 Va" SUS316L
Sem THERMOWELL
o C.W. INLET
B CW_OUTLET
’—4 SOCKET [“pg
— 38-30K FLG SPARE
SEE COLUMN FLG 48 LIQUID OUTLET
N1 N-T DISTRIBUTOR FQUALIZING
SAMPLING
__ASSEMBLY
[ 4os9 b [arva v [Fro0 o viM HS
\JB\OMC\OMC-COL3B-E1 Scole=1/8  AutoCAD=R14 Medo=AFont=YSINP YSIM1Updote=2002.03.26 14:33 [ Dote | pote [oote 2002.3.21




HST|  worEA INSTITUTE OF SCIENCE AND TECHNOLOGY Sheel Na ‘ /
3B COULMN(RASCHIG RING PACKING) / CONDENSER / FLANGE (68-30K) i““; e i i

2195

>
@%b
9230
|
|

|
#130 | ‘

12-014

BORING
320x12dp!

3-914

BORING
219x11dp

2148

166

CQVER FLANGE SECTION

2230

2195

2166

2150

45
65

COVER FLANGE PLAN

\JB\DMC \DMC-COLIB-R1

Scole=1/5 AuloCAD=R14  Medio=A3

Foni=YSIMP Y5IM1 Update=2002.03.25 14.38

T PARTIAL LIST
| NO.[  DESCRIPTION MATL  |oTY
i 1 | BLIND FLANGE Sus3ieL| 4
A 2 | GIRTH FLANGE SUS316L| 4
\ 3| BoLT 48
12-M12
CIRTH FLANGE SECTION
[heper oy [enca oy [Froa ov v s
\JB\OMG\DMG-COLSB-E2 Scale=1/1  AutoCAD=R14  Msdio=A3Font="SIMP YSIM1Update=2002.03.26 14; 36 [ Date | oote [oere 2002321
KOREA INSTITUTE OF SCIENCE AND TECHNOLOGY Sheet Na ‘ /
[Plant WINI-PILOT PLANT for 1.0 KGAR IMC PRODUCTION | Revision I I I
3B COULMN(RASCHIG RING PACKING) / REBOILER (201) [Cotent Creckad by -
| Preiect No._2H11510 Dato | | |
58-30K_FLO D
i R
AP
&0 (&
&>
g BB. Seh4D CAP
<
NN
E] 81, SUS304
WL
— — 270— 8| 8 90"
o
2
!
450 C to € ‘ 4-815
1
o
2
88, Sch4p
SUS3I6L
NOZZLE LIST
SIZE | RATING | DESCRIPTION
3B [ 30K FLG | COLUMN MOUNTING
WL \/28 BRAIN
FEED IN
8 4B
e o DBISCHARGE
Vi SOCKET | THERMOWELL
Z T \ 8B, 5ch70 CAP BOTTOM VIEW
Al
(B a2 /4B PG, LO. VENT. SPARE NOZZLE CRIENTATION
@D
ASSEMBLY

[roma o

[oas

Tre o Vv 75

[

Tone

[oote 2002.3.21




MENI-PILOT PLANT for
10 KG/HR DMC PRODUCTION

wme | PROCESS FLOW DIAGRAM

[B] o o o
SCIENGE AND TECHOLOGY
SECUL KOREA

ROlOgK IO a0 hiebsis_beters e i

KOREA [NSTITUTE OF SCIENCE AND TECHNOLOGY Sheet No ‘ PID-of ‘ /
T Pt WAI-PILOT PURT for 10 /i DU PRODUETTON | Revron | 16 | 105 | 11
P & I DIAGRAM -1 [ client Checked by
[“Propei Tz Dote
@
2
3
E CARBONATE -
|
<
B

FROM 1270
/T
/e DMC / MeOH
TO T290
/T
s EC /EG
TO C260

3/aT
/6T

-

3

>
P

1210 T230 P215 P235 C240 E241 E242 E243 P245 E244 1250
@ E XT-1
(300) (30L) (2LPH) (2LPH) COLUMN  REBOILER CONDBNSER (\ COOLR [ (2LPH) C (61) (6LPH)
34T+ VAR
(38 SMH)  (20L, 4KW) (3000 KCALMR) = (e, M) |F (F/aTeaT, M) [heea v [owo o 85 AN [Poasy 10 15
\JB\DMC\OMC-PIOOT Scole=1/0  AutoCAD=RI4 Media=A3  Foni=ysimp ysim!  Update=2002.08.03 10:41 | note [oote 2002221 [vota 2002218




st | 0w |/

KOREA [NSTITUTE OF SCIENCE AND TECHNOLOGY
Far WCPLOT LA o 18 K O PRI | e | 0 [ 15 [ 17
P & I DIAGRAM - 2 Qient ke 85 [A6s [ 465
PP T oo ETEFS s

FROM P25

-~
1
1
|
i (FV
, )r‘ 359)  VENT o-isk

0 c2s0
OMC / MeOH

00
280
[ S — fee —
T P
g X 280,
2
£267 c260 e261 £263 £264 270 280
“CZ6D CONDENSER "DWIC COLDWN G260 REBOIER | CZ50 BIM T0 T0P G260 10F TANK TG, TANK
{2000 KCALHR) (3B, SMH) (20 kW) €| CooeR 2| “CoaR (6L) (3al)
) Grarear, M) (D] ATt M)
[t [ova vy SN [a sy i 1S,
\B\DMCADHE-PiDo2 Scole=1/0 AuloCAD=R14 Metio=A3 _Fant=ysimp ysim1 _Updole=2002.08.05 10:43 [2e [ 2002221 [0 2002218

KOREA INSTCTUTE OF SCIENGE AND TECHNOLOGY Sheet No.
Plant WINI-PALOT PLANT for 1.0 KG/HR ONC PRODUGTION | Revsion
et Checked by
Project No__N11510 Date

P & [ DIAGRAM - 3

FROM P245

@

1200
E313
=T -
. X
= )
7290 K320 E312 €310 E311 » £313 % P315 330 T340
ECAG PRO . C310 VACUUM  ~C370 CONDENSER  EG COLUMN C310 REBOILER ~C310 8TM T310 TP
TANK PUMP (1200 KCALMR) (2B, 5MH) (20L, 2KW) =| coo 0 R PUMP (30L) (61)
(30L) (100 TORR) S| anyT, M) || (T, M) (0.4 LPH)
[ Aop2 by [onkd o BSARN [Prod by YIM 15
\JB\DMC\DMC-PIDD3 Scole=1/0  AutoCAD=R14 Medio=A3  Font=ysimp ysim! Updole=2002.0803 10:44 ["oote [oote 2002221 [oote 2002218




KOREA [NSTITUTE OF SCIENCE AND TECHNOLOGY Sheet Na

TPt W PILOT PLANY for 10 K/ W PROOUETION | Fevsion -

6l VESSEL Coer Creches oy -

Propel No 2WiTS10 Dot
=

0ZZLE LIST
w P :
NO. | SIZE | RATING | DESCRIPTION
N-T THERMOWELL
/4B
N-2 DISCHARGE
N3 SOCKET
. FEED
90 -4
- L VaB TV, PG, LG, VENT
° 5 N-6
© 3/s8 TUBE
R Sus304 SWAGELOK NO.
ViB S5-6-TSW-7-4
3B 55-B-TSW-7-6
—~ 180" VB S5-10-TSW-7-8
$§
ol 8 OZ7LE ORIENTATIO
g . .
=18 1_68, Sch4(ID 181.0) 1[7.1¢
z T susateL
-~ I I
i V4B PIPE
- SUS304
o| | .
S| ! ~ i 7 sussua 8t N
4= / K Y/a" SUS304 TUBE / \
s _ \
Q ; gy |52 ; -
[ <
/4B SUS304 PIPE : !
‘H—‘—ﬁ—“ ‘ e / \ /
a4 > = 20 |30 |20
_ N ETEN
/4" SUS304 TUBE K ! \ 70 /
2300 o N /
9353.6 BCD 250 0.
T 1
ASSEMBLY SECTION "A”
[Aod by [ cria by [Prod by YOM H.S
\JB\DONC\DMC-VvosL. Scole=1/5  AutaCAD=R14  Medio=A3  Foni=YSIMP YSIMI Update=2002 03.27 17:04 \ Date. \Dm \Dm 7002.3.20
KOREA INSTITUTE OF SCIENCE AND TECHNOLOGY Shect Na ‘ /
T Plant— VINIPILOT FLANT 1 10 KR D PrRODICTION | Reveior T 1
150 VESSEL ot Ghetad by 1
[ Projest No._2M1 7510 Date | | |
o
NOZZLE LIST
300 NG, [ SIZE] RATING | DESCRIPTION
N1 THERMOWELL
1 N2 | 8 DISCHARGE
N-3
‘ N3 SQCKET | g
L ! | .o N5 | v FEED IN
70 — & Ns | VAP, OUT
s N-7 PG, RECIRC., VENT
4 N-B
[ 1
§ ‘ /\ 2 - HANDLES 240
S ' V4B SUS3 PIPE
E 1 I 180"
= i 1
3 | | NOZZLE ORIENTATICN
|83, Scna0(ID 1998 | 8.2t
i SUS316L, |
| I
| ‘ |
. 3/ SUS304 PIPE
T - ‘ T
g 1 . .
ol » ~ sus304, 8t N
S| ;
& Va" TUBE
SUS304
R /
¥4 5US304 PIPE
/ V™ SUS304 TUBE
| =
PR s
‘ 9435
r
2495
T
ASSEMBLY SECTION "A”
[ppa oy [nea oy [Fee by viM s
\JB\OMG\DME-V5L Seale=1/5  AulgCAD=RI4  Medio=A3  Fant=1SIMP YSIM1 Upckte=2002.03.27 17.93 [ ote [ oate. [oate 2002320




KOREA INSTITUTE OF SCIENCE AND TECHNOLOGY Shaet Na /
[Planc WINI-PILOT PLANT for 1.0 KGAR CMC PRODUCTION | Reviston I I I

20l VESSEL [ _olent Checked by T 1

[“Fresect o250 De -

NOZZLE LIST

NO. | SIZE| RATING | DESCRIPTION
! N THERMOWELL
Nz | 8 DISCHARGE
L ‘ N sj SOCKET | (g
! S FEED IN
s N-6 VAP, OUT
e N-7 PG, RECIRC,, VENT
N-B
K & .
B
<
g 2 ANDLES
= i
2 § V4B PIPE, SUS304
B =
T | NOZZLE ORIENTATION
1 |
| 8B, Scn40(1D 199.9) 1| &0t
i SUS316L i
| |
| |
' ‘ | /4B 5US304 PIPE
BE ——
S|s
5 ’/ SUS304, Bt \
g / \
m //
B el
\w :
V™ $US304 TUBE \ 50 | 30 |20
| - / . ! 70 ! /
;\\ ///
9435 e
0495
f
ASSEMBLY SECTION A"
["hppa oy [cnea by [Po by vIM HS
\JB\OMC\DMC-V20L Sccle=1/  AuloCAD=RI4  Medio=A3 Font=SIMP Y5IM] Update=2002.03.27 17.91 ‘ Dote. ‘Dnls ‘ bate  2002.3.20
KOREA INSTITUTE OF SCIENCE AND TECHNOLOGY Sheet Na ‘ /
T Plont NON-FILOT PLANT for 1.0 K0/ CME FROTUETION | Revision I
30l VESSEL [Tt Grecked by I -
[rregect ho__z0 oore 1T 1
o
_NOZAF |IST
NO. | SIZE| RATING | DESCRIPTION
N THERMOWELL.
Nz | V8 DISCHARGE
— — -3
si ; SOCKET | (g
g N5 | g ey
=4 N-6 VAP, OUT
N-7 PG, RECIRC, VENT
R & /y N-B
\_2 - HANDLES
5B SUS304 PIPE
~ 180'
E
< .
ol 8 ' _NOZZLE ORIENTATION
8~ ;
°
2 108, Sch4D(1D 248.8) 03t
- SUS3I6EL
Y28 SUS304 PIPE
I T
i o 'y .~ sus3D4, Bt \x
= 4" SUS304 TUBE /' \
w| © ; \
g [ Uiy o
2 / . )
o 3 g \
g ) i
i /
& . 2% ‘ s ‘ 2 /s
Y78 5US3D4 PIPE \ T .
Va* SUS304 TUBE \“\ /"/
T i I
9435 1
0495 B
_SFCTION A"
ASSEMBLY [hppa by [ crwa oy [Pea oy viM 1S

\JB\DMC\OMC-V30L

Scale=1/5.0  AutoCAD=R14  Medio=A3

Font=YSIMP YSIMI

Update=2002.03.22 10:07

[ouie

[ oate [oate_2002.3.20




KOREA INSTITUTE OF SCIENCE AND TECHNOLOGY Sheet N ‘ /
[ rant MNCPLOT PLANT dor 10 KE/HR DME PROCUCTION | Revision | | |
350 VESSEL [oe et I
[“Projet we_2vrmn Daie 1 I
o
NOZZLE LIST
NO. | SIZE | RATING | DESCRIPTION
N THERMOWELL
Nz | 7B DISCHARGE
L | sj SOCKET | ¢
N6 | viB FEED IN
8 N-6 VAP., QUT
- N-7 PG, RECIRC., VENT
| I N-8
\_ 2 - HANDLES
T m /g8 SUS304 PIPE
3
g 7%//~
g T NOZZLE QRIENTATION
3
10B, Sch40(ID 248 8) 93t
SUS316L
/2B SUS3064 FIPE
i | ;”A" / LT
= S / " susapa st O\
B .
E 3 V4" 5US304 TUBE /
& s \‘@‘3
A
=
N-Z
V2B SUS304 PIPE /
4" SUS304 TUBE /
14 - |
R =
I 0435 |
f i 350 sq,
8495 T
T d
ASSEMBLY _SECTION "A"
[opa oy [onee oy [Proc oy v S
\JB\DMC\DKE-VasL Scae=1/5  AreCAD=R14  Msdia=A3 Font=Y5IMP YSIM1 Updaic=2002.0326 13.49 ‘ Dol ‘ﬂnln ‘Duw 2002.3.20
KOREA INSTITUTE OF SCIENGE AND TECHNOLOGY Sheet No ‘ /
[ Plont VOICALST FLAN or 10 Ko/ OWE PRODICTION | Revison — T 1
371 VESSEL [ctent <hecked by | | |
[ Preiect o, 21510 Date | | |
@ @ @B
&> o
o1% =)
(RS
3 NOZZLE LIST
NO. | SIZE| RATING | DESCRIPTION
© N THERMOWELL
- Nz | Ve DISCHARGE
-3
L | s% SOCKET | ¢
N5 | g FEED IN
g8 N-6 VAP, OUT
- N-7 PG, RECIRC., VENT
P4 / N-B
. \_ 2 - HANDLES «>
3 eB SUS304 PIPE
e 180"
2
bl ~y
& 7?&%~ NOZZLE ORIENTATION
108, S?UASU:EWIELZA&S ) 3.5 1/oB SUS304 PIFE
i %., X —
— — ~.
- 7 susaba Bt N\
gla SUS304 TUBE / \
= - E. 2 \
e , ) |
V2B SUS3D4 PIPE /“
Va" SUS304 TUBE
| L | 7
4435 | !
1
‘ 2495
T 1
ASSEMBLY —SECTION "A"
[‘hppa oy [cnw oy [Frea oy v 1S
\JB\DMC\DMC-V37L Scole=1/5.0  AutoCAD=R14  Medio=A3 Font=YSIMP YSIM1 Update=2002.03.22 10:08 [ote [ oo [5or_2002.3.20




1.4. Instrumentation

14.1. AZE=

Tag. No. Description Fluid Remarks
C240 Top Temp/Flow
TIC/FIC-249 DMC/MeOH(L)
Control
TE/FE/FT/FV-249
C260 T T /F1
TIC/FIC-249 op ROy MC/MeOH()
Control
TE/FE/FT/FV-249
C310 T T /F1
TIC/FIC-319 op R Oy MC/MeOH(L)
Control
TE/FE/FT/FV-319
FIC-270 C270>C240 Flow Control DMC/MeOH(L)
FE/FT/FV-270
FIC-290 C310 Feed Flow Control EC/EG(L)
FE/FT/FV-290
FG-215 EC/EG Feed Flow Measuring |EC/EG(L)
FG-235 MeOH Feed Flow Measuring |MeOH(L)
FG-255 C260 Feed Flow Measuring |DMC/MeOH(L)
FG-240 C240 N2 Feed N2(G)
FG-310 C310 N2 Feed N2(G)
LIC-241 E241(C240) Level Control EC/EG(L)
LT-241
LT-261 E261(C260) Level Control DMC(L)
LT-261
LIC-311 E311(C310) Level Control EC/EG(L)




Tag. No. Description Fluid Remarks
LT-311
LG-210 T210 Level Gauge EC/EG
LG-230 T230 Level Gauge MeOH
L.G-241 E241 Level Gauge EC/EG
LG-250 T250 Level Gauge MeOH/DMC
LG-261 E261 Level Gauge DMC
LG-270 T270 Level Gauge MeOH/DMC
LG-280 T280 Level Gauge DMC
LG-290 T290 Level Gauge EC/EG
LG-311 E311 Level Gauge EC/EG
LG-330 T330 Level Gauge EG
L.G-340 T340 Level Gauge EC/EG
dPR-240 C240 DP Recording DMC/MeOH
dPT-240
dPR-260 C260 DP Recording DMC/MeOH
dPT-260
dPR-310 C310 DP Recording EC/EG
dPT-310
PIC-260 C260 Pressure Control MeOH/DMC
PT/PV-260
PIC-310 C310 Pressure Control EG
PT/PV-310
PG-210/215/230/235 |Pressure Gauge ALEA -z
PG-240/241/245/250|Pressure Gauge ALEA
PG-255/260/261/270|Pressure Gauge ALEA Hx
PG-270/280/290/310|Pressure Gauge P I
PG-311/315/330/340|Pressure Gauge P I




Tag. No.

Description

Fluid

Remarks

TIC-241 E241 Heater Control
TE-241

TIC-261 E261 Heater Control
TE-261

TIC-311 E311 Heater Control
TE-311

TR-240 C240 Temp. Recording
TE-240 a~h

TR-260 C260 Temp. Recording
TE-260 a~h

TR-310 C310 Temp. Recording
TE-310 a~h

TG-243/244 Dial Thermometer
TG-263/264 Dial Thermometer
TG-313/314 Dial Thermometer
BRR-240 Back Pressure Regulator
MX-245 P245 Stroke Adjuster
MX-315 P315 Stroke Adjuster
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[NSTRUMENT SCHEDULE (FLOW and TEMPERATURE) 2002, 4, 11 7%
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[NSTRLMENT SCHEDLULE (FLOW)
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[METRUMENT SCHEDLLE (FRESSURE)
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[METRUMENT SCHEDLLE (TEMPERATLURE)

Dpesrating Corediiions Hpecifications
bomarks
Fress, Flow rate | lens, AR
Tag Mo, Service Tamgn, Vapoer | Visc, Loca- |Sig [Ty e
Fluid |staia) kg, 5 P ol Lkg kg IS Trumet iw Hiairge
I Ca . 1 [ = o] [ R oAl 1hiom | meal leresaod ] en
[= =] Lkgshe ) | co
TE-241 [ 11 ELEL Cat, 1L L4 jdbie] Ihermocoumnl e Type b 1 L E
Tl Uemn, ind, comteed les 1 F E ol [
™ Il BRI poAe Fes, 1 FE! E
TE-51 (S H] INICIL mn Ty Thirmocoigml e Tvme ko 1 L E
Tl Uemn, ind, comteed les 1 1 E ol [
Th Thwrl Bine podoe reg, 1 FE E
[E-311 [ i ELEL Cat, 1L Vac, TEC Thrmocoaml e Tvme k. 1 L e
Tl Temn, ind, comteod les 1 F E Bk &
T v Sloe pover reg, 1 FE E

T =
TE-2ilb- "~ [l i} SelHALNE B b, & 200 Thrmocoaml e Tvme k. ] E E

= Blacoercher 1 P E =Ll

140 =
TE-M-a " h [ ShedH /LR L » 1m0 Thrmocoaml e Tvme k. ] L E
187

111 Flacor cher 1 B E Ik

160 =
TE-310-a " h A1 ELEL Cat, 1L i, Thrmocoaml e Tvme k. ] L E
TE3

= Blacoercher 1 P E =Ll
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[MWSTRLMENT SCHEDULE (TEMPERATURE and MISCELLANEQUS)

Dperaling Lomdiiions Hpecifications
Fress, Flow rate Lans, AR Hemaris
Tog Mo wervice Fluid (state) g, B Wi Vi (g, R kg I trument i oot |5is Rarge s
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o @l Lkg b ) ] [ |
P ER b E243 [ .o .0 b il twpe thermometos 1 L H-100°C
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P ERa by EZES CYEIL ) A0 fall Diml tvpe thermometier 1 L =100°C
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= et ] [ [0 ] el lEd 1 4 Tall Hack press, supailatod 1 L =00, i@
bl L. ElAls Sirodie adjustes 1 L E oo, of pam | PR
-0 Fal Stroke adjustes 1 L E e, of puep (FHIG)

CFC Alternatives Technology Center



1.5. Utilities

1.5.1 Control Panel Instrument Specification
7}. Programmable indicating controller
(1) F8AY

Model: YOKOGAWA: SLPC(Style E)

(2) Range
Tag no. T2 Range Sl el
TIC/FIC-249 1 0~200C / 0~5kg/hr
TIC/FIC-269 1 0~200C / 0~3kg/hr
TIC/FIC-319 1 0~200C / 0~2kg/hr
FIC-270 1 0~ 3kg/hr
FIC-290 1 0~2kg/hr
LIC-241 1 0~100%
LIC-261 1 0~100%
LIC-311 1 0~100%
PIC-260 1 0~ 20kg/cm’~g
PIC-310 1 -1~ 1kg/ocm*-g
Y. Temperature indicating controller and Thyristor
Tag no. T2t Range Sl el

(1) Temp. ind. cont.

TIC-241 1 wxx % C

TIC-261 1 wxx % C

TIC-311 1 wxx % C
(2) Thyristor

TX-241 1 0~4kW

TX-261 1 0~3kW

TX-311 1 0~2kW




t}. Recorder
(1) F&A Y

Model: YOKOGAWA: pR100(6-channels)

(2) Range

Tag no. # of ch. Range H| 1O
dPR-240 1 0~1000mmH20

dPR-260 1 0~1000mmH:0

dPR-310 1 0~1000mmH0O

TR-240 8 0~250TC

TR-260 8 0~250T

TR-310 8 0~250T

2. mA/V converter
(1) &A%Y
Model: YOKOGAWA: SDBS-140+A(4-channels)
Function: Signal conversion(4~20mA to 1~5V)
(2) Tag no.. FX-249, 269, 319, 270, 290, LX-241, 261, 311, PX-260, 310
(3) # of channels: 10channels (=10/4 units)

ul. TC/V converter
(1) FFALY
Model: YOKOGAWA: STED-210-TK=*B

Function: Signal conversion(Thermocouple input to 1~5V)

(2) Range
Tag no. T2k Range H| 31
TX-249 1 0~200TC
TX-269 1 0~200TC
TX-319 1 0~200TC




1.5.2. Local Gage Specification
7}. Flow Instrument
(1) Rotameter type flow meter
1) TEAY

Model: DWYER
Type: Rotameter type
Connection: 1/4” NPT
Material: Standard

2) Range

Tag no. T2 Range (#/min) H| D
FG-240 1 0-7? A A
FG-310 1 0-30 FA A

(2) Flow measuring tube
Tag no. T2 Spec. H| D
FG-215 1 P215 (EC)
FG-235 1 P235 (MeOH)
FG-255 1 P255 (DMC/MeQOH)




(3) Low flow transmitter

Operating condition

Output signal
Power supply

Material
Orifice
Measuring capsule
Flange
Gasket
Diaphragm

Related instrument
Spare parts

Recommended model

Fluid

Flow Max./Nor. (kg/hr)

Press. Max./Nor.
(kg/cm®-g)

Temp. Max./Nor. (TC)

Density (kg/m”)

Viscosity (cP)

M.W

Gauge & transmitter

Description

Measuring range (kg/hr)

AP Max./Nor.  (mmH20)

Orifice size (mm)

DMC+ MeOH (Lig.)
/ 2.415
/0.2
/70
860
0.332

D/P trans. with integral orifice
0-5
*(386) / *(90)
*(0.864)
4 - 20mA
DC 24V

316SS
316SS

Teflon
Hastelloy—-C

Orifice bore 1lset

YOKOGAWA
EJA115-DMS4-00B-22DD/FU1

KIST SHEET NO.
REVISION
Low flow transmitter CHECKED
) ) ) . BY
(D/P transmitter with integral orifice) DATE
PLANT CLIENT
LOCATION : PROJECT NO. :
ltem no. FE(FT)-249 FE(FT)-269
No. of required
Line size 1 set 1 set
S 3/8" tube 3/8" tube

DMC+ MeOH (Liq.)
-/ 1415
-/ 10.0
-/ 80
770
0.279

D/P trans. with integral orifice
0-3
%(1281) / *(285)
#(0.508)
4 - 20mA
DC 24V

316SS
316SS

Teflon
Hastelloy-C

Orifice bore 1lset

YOKOGAWA
EJA115-DMS4-00B-22DD/FU1

NOTE :

- Vendor should check the data or fill in the blanks marked with "*".

K23HCL-FT.HWP

APPD BY

CHKD BY

PRPD BY

DATE

DATE

DATE




KIST SHEET NO.
REVISION
Low flow transmitter CHECKED
) ) ) . BY
(D/P transmitter with integral orifice) DATE
PLANT CLIENT
LOCATION : PROJECT NO. :
Item no. ‘ FEFT)-319 FE(FT)-270
No. of required
Line size L set L set
3/8" tube 3/8" tube
Operating condition
Fluid EG (Liq.) DMC+MeOH (Liq.)
Flow Max./Nor. (kg/hr) - © 1
-/ 0.689 -/ 1.415
Press. Max./Nor.
2 -/ -0.6 -/ 3.0
(kg/cm™-g) - /80 -/ 80
Temp. Max./Nor. ()

. 3 1060 770
Density (kg/m”) 313 0.279
Viscosity (cP) "~ o
M.W

Gauge & t.ransmltter D/P trans. with integral orifice D/P trans. with integral orifice
Description
Measuring range (kg/hr) -2 0-3
AP Max./Nor (mmIL,0) *(420) / *(50) #(1281) / *(285)
Orifice sizo (om) +(0.508) +0.508)
Outout sienal 4 - 20mA 4 - 20mA
utbut signa DC 24V DC 24V
Power supply
% 316SS 316SS
ifice 316SS 31655
Measuring capsule _ B
glankget Teflon Teflon
.aS N Hastelloy-C Hastelloy-C
Diaphragm

Related instrument
Spare parts

Recommended model

Orifice bore lset

YOKOGAWA
EJA115-DMS4-00B-22DD/FU1

Orifice bore lset

YOKOGAWA
EJA115-DMS4-00B-22DD/FU1

NOTE : Vendor should check the data or fill in the blanks marked with "*".

K23HCL-FT.HWP

APPD BY

CHKD BY

PRPD BY

DATE

DATE

DATE




KIST SHEET NO.
REVISION
Low flow transmitter CHECKED
. ) . Y BY
(D/P transmitter with integral orifice) DATE
PLANT CLIENT
LOCATION : PROJECT NO. :
Item no.
‘ FE(FT)-290
No. of required
Line size L set
3/8" tube

Operating condition

Fluid

Flow Max./Nor. (kg/hr)

Press. Max./Nor.
(kg/cm®-g)

Temp. Max./Nor. (TC)

Density (kg/m?)

Viscosity (cP)

M.W

Gauge & transmitter
Description
Measuring range (kg/hr)
AP Max./Nor.  (mmH-20)
Orifice size (mm)
Output signal
Power supply

Material
Orifice
Measuring capsule
Flange
Gasket
Diaphragm

Related instrument
Spare parts

Recommended model

EC+EG (Liq.)
-/ 0.799
-/ Atm

-/ 80
1073
2.88

D/P trans. with integral orifice
0-2
#(440) / =(70)
#(0.508)
4 - 20mA
DC 24V

316SS
316SS

Teflon
Hastelloy-C

Orifice bore lset

YOKOGAWA
EJA115-DMS4-00B-22DD/FU1

NOTE : Vendor should check the data or fill in the blanks marked with "*".

K23HCL-FT.HWP

t}. Level Instrument

APPD BY CHKD BY

PRPD BY

DATE . DATE

DATE

(1) Pressure / Diff. pressure transmitter




KIST SHEET NO.
REVISION
PRESSURE / DIFF. PRESSURE CHECKED
BY
TRANSMITTER DATE
PLANT : CLIENT
LOCATION : PROJECT NO. :
1. General
CASE: Vapour proof, with bracket for 2 inches pipe mount. COLOUR: MFR. STD.
CONNECTION: Process: 1" PT or 4" NPT (except flange type)
Air (supply. signal): 1" PT or 4" NPT
Conduit: # inch size.
3 VALVE MANIFOLD: (yes) (no) OUTPUT SIGNAL: linear output for 0~100% of scale
range.
PNEUMATIC TYPE: Supply air Kg/Cm®g. signal 0.2~1.0Kg/Cm®g.

Combination air filter and reducing valve with air supply gauge,
securely mounted and piped to pilot is required.
ELECTRONIC TYPE: Electric source [JAC, HDC 24 'V c/s Output  4-20 mA

D.C
Connection box, with provision for connecting test gauge on output.
EXPLOSION PROOF: (% marked only)

2. Specification codes
Over range protection required equivalent to body rating.

N Pneumatic code | element material, attatched function
E | Electronic S | Stainless steel (316L)
B Bourdon type A Tantalum
\Y Bellows type M | Monel
F Diff capacitance type T with teflon diaptragm
M Mercury manometer type H Hastelloy—c
R Silicon resonant type
0] Ordinary type (4B or 1B) G with output gauge
P Flush mount type (flange) D with damper for pulsation service
X Extended diaphragm type (flange) @ | with elevation kit
C Capillary type (flange) © | with suppressing kit
Z 3—Valve manifold is required

3. Design data

Test

Tem)| Press,
| Meas. | Body - 5 | Dens Output | Press, | Recommended
Tag no. |Qty Code Range | Mat'l Fluid Ié kg/gcm kg/m3 Scale | kg/cm’ model
g
] _ ~100% EJA1 10§—DMS4
LT-241 | 1 | EFOSGBO ﬂ@ggo SUS316 | ECL) |205| 02 | 958 | “ingar | 10 ~99DB/FU1
_ . EJA110A-DMS4
LT-261 | 1 | EFOSGPO r&%&oo SUS316 | DMC(L) | 187 | 10.0 | 813 100% | 10 J—928§/FU18
LT-311 | 1 | EFOSGRO n%?%ggo SUS316 | EG(I) | 183 | Vac. | 1076 inear 10 -92DB/FU1
Remarks
APPD BY CHKD BY| prPD BY

DATE . DATE . DATE




(2) Level gage

Tag no. T2k Range (mm) H| 2
LG-210 1 FA=AE A T210 (EC)
LG-230 1 ! T230 (MeOH)
LG-241 1 " E241/C240 (EC)
LG-250 1 ! T250 (MeOH+DMC)
LG-261 1 " E261/C260 (DMC)
LG-270 1 " T270 (MeOH+DMC)
LG-280 1 " T280 (DMC)
LG-290 1 " T290 (EC)
LG-311 1 " E311/C310 (EC)
LG-330 1 ! T330 (EG)
LG-340 1 " T340 (EC)

t}. Pressure Instrument

(1) Pressure / Diff. pressure transmitte




KIST SHEET NO.
REVISION
PRESSURE / DIFF. PRESSURE CHECKED
BY
TRANSMITTER DATE
PLANT : CLIENT
LOCATION PROJECT NO. :
1. General
CASE: Vapour proof, with bracket for 2 inches pipe mount. COLOUR: MFR. STD.
CONNECTION: Process: 1" PT or " NPT (except flange type)
Air (supply. signal): 1" PT or 4" NPT
Conduit: # inch size.
3 VALVE MANIFOLD: (yes) (no) OUTPUT SIGNAL: linear output for 0~100% of scale
range.
PNEUMATIC TYPE: Supply air Kg/Cm®g. signal 0.2~1.0Kg/Cm’g.

Combination air filter and reducing valve with air supply gauge,
securely mounted and piped to pilot is required.
ELECTRONIC TYPE: Electric source [JAC, HDC 24 'V c/s Output  4-20 mA

D.C
Connection box, with provision for connecting test gauge on output.
EXPLOSION PROOF: (% marked only)

2. Specification codes
Over range protection required equivalent to body rating.

N Pneumatic code | element material, attatched function
E Electronic S Stainless steel (316L)
B Bourdon type A | Tantalum
A% Bellows type M | Monel
F Diff capacitance type T with teflon diaptragm
M Mercury manometer type H Hastelloy-c
R Silicon resonant type
0 Ordinary type (3B or %B) G | with output gauge
P Flush mount type (flange) D with damper for pulsation service
X Extended diaphragm type (flange) @ | with elevation kit
C Capillary type (flange) © | with suppressing kit
Z 3-Valve manifold is required

3. Design data

Test

Tem)| Press,
| Meas. | Body . | Dens, | Output | Press, | Recommended
Tag no. |Qty Code Range | Matl Fluid % gcm m Scale e’ model
g
- - oo EJAL 10@—1)1\/{54
dPT-240 | 1 | EFOSGZ &?3890 SUS316 | DMC(V) | 205 | 0.2 10 _99pB/FUL
- = oo EJA11O§—DMS4
dPT-260 | 1 | EROSGZ ﬂ&ggo SUS316 | DMC(V) | 187 | 10.0 10 _9opB/FUL
- = " oo EJA110A-DMS4
dPT-310 | 1 | EFOSGZ n%%&oo SUS316 | BC(V) | 183 | Vac. , 10 —99pB/FU1
0- 2% - -
PT-260 | 1 | EFOSG i~ | SUSS16 | DMO) | 140 | 100 | - O, | 10 [EIAE0ACRATIB
- pp—— i " o-70 EJA310A-DMS4
PT-310 | 1 | EFOSG |QrffY)sus3ie| BEGW) |140| -06 ity | 10 ~99DB/FUL
Remarks
APPD BY CHKD BY| prPD BY

DATE . DATE . DATE




(2) Pressure gage
1) &AL
Type: Bourdon type
Material: 316SS
Size / Connection: 100mm (or 75mm or 50mm) dia. / 1/4” NPT(or 3/8")

2) Range

Tag no. et Range (kg/cm?-g) H| 1
PG-210 1 Vac. - 2
PG-215 1 0-2
PG-230 1 Vac. - 2
PG-235 1 0-2
PG-240 1 Vac. - 2
PG-241 1 Vac. - 2
PG-245 1 0-2
PG-250 1 Vac. - 2
PG-255 1 0-2
PG-260 1 0-20
PG-261 1 0-20
PG-270 1 0-20
PG-280 1 0-20
PG-290 1 Vac. - 2
PG-310 1 Vac. - 2
PG-311 1 Vac. - 2
PG-315 1 Vac. - 2
PG-330 1 Vac. — 2
PG-340 1 Vac. - 2

(3) Back pressure regulator
1) TEALY
Model: TESCOM BPR-3000/5000
Connection: 1/4" NPT
Material: 316SS

2) Range
Tag no. = Range (kg/cm®~g) (In / Out) H| 1
BPR-240 1 0-10 / 0-05




2}. Temp. Instrument

(1) Temperature gage
1) &&A Y
Type: Bimetal type
Size / Connection: 100(or 75 or 50)mm dia. x 50mm length / 1/4” NPT(or 3/8")
Material: 3165S

2) Range
Tag no. T2k Range (C) =]l
TG-243 1 0 - 100
TG-244 1 0 - 100
TG-263 1 0 - 100
TG-264 1 0 - 100
TG-313 1 0 - 100
TG-314 1 0 - 100
(2) Thermocouple
1) TEALYS
Type: K type
Material: 316SS
2) Size
Tag no. T2F Size Bl
TE-241 1 1/8" dia. x 600mm length
TE-261 1 1/8" dia. x 600mm length
TE-311 1 1/8” dia. x 600mm length
TE-240-a~h 8 1/8" dia. x 300mm length
TE-260-a~h 8 1/8” dia. x 300mm length
TE-310-a~h 8 1/8" dia. x 300mm length




u}. Control Valve

Tag No. FV-249 FV-269 FV-319 FV-270 FV-290
Quantity 1 (H+r) 1 (H+) 1 (Tech?) 1 (H+r) 1 ()
Line size 3/8" tube 3/8" tube 3/8" tube 3/8" tube 3/8" tube
Operating Condition
Fluid DMC+MeOH | DMC+MeOH EG DMC+MeOH EG+EC
Phase Liquid Liquid Liquid Liquid Liquid
Flow nor/max (kg/hr) 2415/ 5 1415/ 3 0.689 / 2 1415/ 3 0.799 / 2
Temp.(T) 70 30 80 80 30
P-in (kg/cm’-g) 0.2 10.0 -0.6 3.0 0.0
P-out (kg/cm’-g) 0.0 3.0 0.8 2.8 0.6
Density (kg/m’) 360 770 1060 770 1073
Viscosity (cP) 0.33 0.28 3.13 0.28 2.88
Valve Cv
Calculated, nor. #(0.0068) *(0.00072) %(0.0017) %(0.00114) %(0.0012)
Selected %(0.02) %(0.002) %(0.005) *(0.002) %(0.003)
Body
Type Globe Globe Globe Globe Globe
Material 316 SS 316 SS 316 SS 316 SS 316 SS
Connection * * * * *
Trim
Plug Linear Linear Linear Equal % Linear
Material 316 SS 316 SS 316 SS 316 SS 316 SS
Bonnet
Form Standard Standard Standard Standard Standard
Material 316 SS 316 SS 316 SS 316 SS 316 SS
Packing material Teflon Teflon *(Teflon) Teflon Teflon
Actuator
Type Standard Standard Standard Standard Standard
Action Air to Open | Air to Open | Air to Open | Air to Open | Air to Open
Positioner
Type I/P /P /P /P /P
Input signal 4720mA, DC | 4720mA, DC | 4720mA, DC | 4720mA, DC | 4720mA, DC
Air signal(kg/cm®-g) 0.271.0 0.271.0 0.271.0 0.271.0 0.271.0

Air supply(kg/cm>-g)

sk

%k

%k

sk

%k

Note: 1) Vendor should check the data or fill in the blanks marked with "*".

2) Recommended model: Badger type 807




Tag No. LV-261 PV-260 PV-310
Quantity 1 (74 1 (B5) 1 (Tech?)
Line size 3/8" tube 3/8" tube 3/8" tube
Operating Condition
Fluid(Phase) DMC C.W. N,
Phase Liquid Liquid Gas
Flow nor/max (kg/hr) 1.0/ 2 20.0 / 50 -/ 25
Temp.(T) ‘ &0 32 20
P-in  (kg/cm’-a) 10.0 3.0 1.0
P-out (kg/cm’-a) 0.0 2.0 0.0
Density (kg/m”) 993 1000 MW=28
Viscosity (cP) 0.35 1.0 -
Valve Cv
Calculated, nor/max. %(0.00038/-) %(0.0233/-) #(/0.0283)
Selected %(0.001) *(0.05) %(0.03 or 0.05)
Body
Type Globe Globe Globe
Material 316 SS 316 SS 316 SS
Connection * * *
Trim
Plug Linear Linear Linear
Material 316 SS 316 SS 316 SS
Bonnet
Form Standard Standard Standard
Material 316 SS 316 SS 316 SS
Packing material Teflon Teflon Teflon
Actuator
Type Standard Standard Standard
Action Air to Open | Air to Open | Air to Open
Positioner
Type I/P /P I/P
Input signal 4720mA, DC | 4720mA, DC | 4720mA, DC
Air signal(kg/cm®-g) 0.271.0 0.271.0 0.271.0

Air supply(kg/cm>-g)

3k

%

sk

Note: 1) Vendor should check the data or fill in the blanks marked with "*".

2) Recommended model: Badger type 807




Tag No. FV-319 FV-290 LV-261 PV-310
Quantity 1 1 1 1
Line size 3/8" tube 3/8" tube 3/8" tube 3/8" tube
Operating Condition
Fluid EG EG+EC DMC Ny
Phase Liquid Liquid Liquid Gas
Flow nor/max (kg/hr)| 0.689 / 2 0.799 / 2 1.0/ 2 -/ 25
Temp.(TC) ‘ 80 80 80 20
P-in (kg/cm™g) -0.6 0.0 10.0 1.0
P-out (kg/cm’-g) -0.8 -0.6 0.0 0.0
Density (kg/m”) 1060 1073 993 MW=28
Viscosity (cP) 3.13 2.88 0.35 -
Valve Cv
Calculated, (nor./max.)| *(0.00242/-) #(0.0012/-) #(0.00038/-) *(-/0.078)
Selected *(0.006) %(0.003) %(0.001) #(0.1)
Body
Type Globe Globe Globe Globe
Material 316 SS 316 SS 316 SS 316 SS
Connection size * * * *
Trim
Plug Linear Linear Linear Equal %
Material 316 SS 316 SS 316 SS 316 SS
Bonnet
Form Standard Standard Standard Standard
Material 316 SS 316 SS 316 SS 316 SS
Packing material Teflon Teflon Teflon Teflon
Actuator
Type Standard Standard Standard Standard
Action Air to Open | Air to Open | Air to Open | Air to Open
Positioner
Type I/P I/P /P /P
Input signal ( 4720mA, DC | 4720mA, DC | 4720mA, DC | 4720mA, DC
Air signal(kg/cm’-g) 0.271.0 0.271.0 0.271.0 0.271.0

Air supply(kg/cm*-g)

sk

sk

%

sk

Note: 1) Vendor should check the data or fill in the blanks marked with "*”".

2) Recommended model: Badger type 807




1.6. Piping

1.6.1. Class Symbol

Class Discription Fluid Temp. Max.Press
1/4T SUS316 Tube 1/4 inch | MeOH, EC, EG, DMC 0-350 20K
3/8T SUS316 Tube 3/8 inch | MeOH, EC, EG, DMC 0-350 20K
1/2T SUS316 Tube 1/2 inch | MeOH, EC, EG, DMC 0-350 20K
1T SUS316 Tube 1 inch MeOH, EC, EG, DMC 0-350 20K

1.6.2. Fluid Symbol

EC Ethylene carbonate
EG Ethylene Glycol
ME Methanol

DMC |Dimethyl carbonate
CW Cooling Water

N2 Nitrogen

VENT |Vent gas

* f4: © PRO/II simulation 23} %%

* Insulation(IH) : Hot insulation (by Nomax)
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© 80.3%, 140°C= W&E7F A9 992%=A 1 $go] Ax &
grde 2Este] wel &0l W= olf= TFHE W e
9l phol gl o wodch MeOHS #7e Ry
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of d wgel Felshd B Aow waHn we =7k 140 °C
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6-1> gHdy &%= Wt A3
hlacEarl A3}

grAdY 2% =H] HES o o ol & DMCZ& H] a1
(C) (MeOH/EC) () (atm) (%)

138~142 9.00 78.0~80.0 | 1.75~1.80 99.2 AgkE °F 100%

158~163 9.12 79.0~80.0 | 1.75~1.80 30.3 EC &3}

178~181 9.12 79.5~80.5 | 1.75~1.80 61.0 EC &3
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¥ 6-2> v W Ag
"S-z 23}
Z vl =) e en ore] DMC& Hl A
(wt.%) |(MeOH/EC) (C) (atm) (%)
0.5 9.18 78.5~80.5 | 1.74~1.77 70.8 -S4 "o
1.0 9.12 79.0~81.0 | 1.77~1.80 80.4 HES-A) TF ARt
1.5 9.12 78.7~80.1 | 1.76~1.78 90.8 HES-A) TR ARt
2.0 9.12 79.0~80.0 | 1.76~1.78 99.2 AskE °F 100%
2.5 9.12 78.8~80.1 | 1.76~1.78 99.1 HES-A f-A]
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19 6-32 MeOH/EC

ERAES
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<# 6-3> EH](MeOH/EC) W3} A ¥

ElacEaEdl 2 7}
2] o) | wgew | ¢ | DMCHS 4l

(MeOH/EC) | (wt.%) (C) (atm) (%)

4.0 2.0 77.8~79.3 | 1.73~1.75 59.3 B34 "oy
6.0 2.0 78.0~79.4 | 1.74~1.76 76.9 B "oy
8.5 2.0 78.3~79.6 | 1.74~1.77 93.4 Elast e Eatiiy
9.12 2.0 78.6~80.0 | 1.75~1.78 99.1 HAEE oF 100%
10.0 2.0 78.5~79.6 | 1.75~1.77 99.1 s 1A
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I8 64 JE=EFEEY wge g DMC 89 H3lE HoFt) V=839
1538715 =2 v 71%x= DMC &2 X%t 28y, 1.738) o] AHEDMC <

ol wAsH Fasky] AlFekdnh ol Ay frRdHe] &l ¥ siAA
EG/MeOH &¢=& F&s] @54 XA wa, ool w2} MeOH/DMC gk o]
FHAAER FET eS AT ARHFo] FHAAV wroem E4dEY 100%
DMC & =28 5 A= Al sa8dFerr, o 7] 1639 FEoz AT
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<3 6-4> Feed™ Z7} A3
"S-z 7 2 3}
2w | weew | a9 | DMCHE ol
Feed & .
(MeOH/EC) (C) (atm) (%)

1 (71) 9.12 79.0~80.0 | 1.76~1.78 99.2 AeE °F 100%
1.53HH 9.12 78.8~80.0 | 1.76~1.78 99.2 AsE °oF 100%
1.734) 9.12 78.2~79.8 | 1.75~1.77 96.1 o7t wg
1.80m} 9.12 78.0~79.6 | 1.73~1.76 92.5
2.0 1y 9.12 77.0~78.6 | 1.63~1.67 89.9 EC &3
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1% 6-5% 3HFH] W3le e DMC 65 HojEth dFus gudae 7}
S WAoo gA 2AFIY. FEH7F 11A-AEAA DMCEFEo] 99%0] 4 4%
o A A ko] skFu7 s Aor golEdr)

WS-z A 2 3}
) FISSEokS & DMC& -
A i -
(MeOH/EC) () (atm) (%)
8.23 9.12 78.0~78.8 | 1.76~1.77 82.4
9.17 9.12 78.5~79.0 | 1.77~1.78 87.0
9.96 9.12 79.0~80.0 | 1.77~1.78 90.8
10.91 9.12 79.0~80.0 | 1.76~1.78 98.5
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o ~E| 2 gukgo] °]g A% DMC FA4S Sl weSH A4S AHEsdon,
Ed FulE o] &gt AddH e oF 7rdola, grdele] 719833 MeOH/EC
o] ¥& =He W3l EC v @9 ¥t & &3 HAH9 1S A st

I9 6-8, 6-9¢ FHRIY &% W g DMC €<% ®Bowth 747 EC 335 %
< 0111 Vh, 0222 Vh ol¥, &4 gJEdy e 2=7F &4 wf DMC &< #Agh
Aol DMC €& grnde] &% 198205Co A dojzit, o]F AFoeE g o

LS 20002 FAA grdy exwste] i AAZS F 6-6, 6-7° e

E
Wl

WS 24 A3}
dude x| Ey 2 & DMC+&
() (MeOH/EC) () (atm) (%)
196~200 9.12 123~125 | 6.9~7.1 61.9
216~220 9.12 123~126 | 6.6~7.2 50.9
226~232 9.12 123~126 | 6.6~7.1 44.7
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®6-7> R 2= W3t A

i)

(EC &+ 0.222 1/h)

ElacEaEdl s
fgude x| &Y placpa s o DMC&
(C) (MeOH/EC) (C) (atm) (%)
203~207 9.12 123~125 | 6.8~7.1 68.85
221~227 9.12 122~125 | 6.8~7.1 65.54
236~244 9.12 122~126 | 7.0~7.1 48.41
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X ofF . MeOH/EC

a" 6-102 MeOH/EC fz=Ene] Rzt ek DMC &2
AR EHE 40-2009 HeoA wgEH A BuFot 1, DMC F&& 37
17k 159, DMC &2 R2%s 42 + 9}21@. =H WSl g 2
e AT
<X 6-8 1(MeOH/EC) ®13} 23
placEeil =
=] EC 5% | uhe o DMC=&
(MeOH/EC) (I/h) (°C) (atm) (%)
4.0 0.111 119~125 | 6.9~7.1 28.6
9.12 0.111 122~125 | 6.8~7.1 65.5
11.0 0.111 123~124 | 6.9~7.1 76.5
12.0 0.111 123~124 | 7.0~7.1 82.8
15.0 0.111 124~125 | 7.0~7.1 92.2
20.0 0.111 124~126 | 7.0~7.1 90.5
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19 6-11% EC 3% W3l g3 DMC &% Ro&Ft}. EC &g %o
FaEFo] 0.111 I/h oA 0.056=

Flarsiavil 2 3}
EC 5% EH] Ll o DMCH&
(1/h) (MeOH/EC) (T) (atm) (%)
0.056 11.0 123~124 7.1~7.2 84.0
0.111 11.0 120~124 6.4~7.0 82.7
0.148 11.0 123~124 6.9~7.0 70.0
100 T T T T T
90
o °
80 \-
S 70 |
=
‘S
S~ 60
@)
> 50
Q
40
30
1 1 1 1 1
0.06 0.08 0.10 0.12 0.14
EC Flowrate (I/h)

(18 6-11] EC &g %9 3



¥ 6-12, 6-132

MeOH/EC®] &H]+= 110]%lolH, 247} EC

< grde

ERAS

dea@ol W DMC <+
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" F 0.056 /h, 0.111 I/h ©]tt. DMC

= HoFErh

oL
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AEF o] 4150W, EC &+ Fo] 0.056 Vholl Al 7H¢ 2 91%7} vhebst

I 6-10> grRAdY

F(EC &= 0.056 I/h)

HE-S- 271 A3
SRS ) Ll i DMCS%&
dFa=F (W) | (MeOH/EC) () (atm) (%)
3321.8 11.0 123~125 6.5~7.1 84.0
3724.1 11.0 124~125 7.1~7.2 88.1
4149.4 11.0 124~125 7.0~7.1 90.9
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i 6-11>

H(EC &= 0.056 I/h)

el A3}
2 B =] i o= DMC+&
dewF (W) | (MeOH/EC) () (atm) (%)
1655.2 11.0 122~124 6.9~7.1 76.5
1942.5 11.0 122~124 6.8~6.9 7.7
2586.2 11.0 123~125 7.0~7.1 79.5
3321.8 11.0 120~124 6.4~7.0 82.7
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