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2.1 woli-HEEE Xtz

EDPDF E Tl= R0l 220t M222 KIGHIL.

SHMO| HH==ot) HES| 20t A £ Z2DI0 ZSa 0L "E

ol

=UHRE TWA — 50ppm  STEL — 150ppm  (31EI1=)
ACGIH =& TWA 20 ppm

HESHE 2|

HH

0.02 mg/L Medium: blood Time: prior to last shift of workweek Parameter:
Toluene; 0.03 mg/L Medium: urine Time: end of shift Parameter: Toluene;
0.3 mg/g creatinine Medium: urine Time: end of shift Parameter: oCresol

with hydrolysis (background)

S|
to
1]

JIEF EE2JI18 =S
. NEE ZEN 2| 3322, SADIE AKZoIHLL, S)1e=ES2 =&IIE 0lotz =&dt= e 358
22|18 StAIR
0l 222 MEBIHLE AFE8l= &Hl= MICHEHI2E oM AIRIE AXISHAIL.
elgs3
S5J| B35 LEC= JIM/NM 2e3EE SH0| e SEARINMEHBHO| o158 Tt
558 ©57E ABTAIQ
LES50 500ppmELt #2 2R HEsH 2 L= J3Es YEE oy
SELSTPE EZOIAL
SE=50 1250ppm 2Lt 22 2 HES ZH L= J3Es AxEt
BIZ =S (loose—fitting) EE/EUE M4 SEEST E2 HESEA
SXIOAT/S=0IAI(HEOIATE HF| HOZEC! 202t ) E HEDSIAL
SE=501 2500ppm 2Lt 22 2 HES ZH L= M3Es AFE MUy =
HSA BIHE T B)| 328 HESEA/LHUQRA UIHE SEFSIE
ZZBIAL
SE=501 5000000mELt #E d? HEE ZH L= J3SsS AE MY
L= Eo/EC Bl 2AQPA SI|0IAIE EZ0IAL
SE=501 50000000mELt ZE JR MESH ZE L= FISS G
TDISIIB34I(SCBA) L= LHRTPA TDIBIIBZAI(SCBA) SEESTE
=ZBIAL
k=t T N=2E L2IDLt DIt A2l HHE L2I= BI| At RIISEZRH
=2 B35 fioiME 2ot S2 SI|18 122 ESoIAL
220t F20| 2018t AKX/ 2IZHEAIZ(ARA) L MHIHIE EXISIAIL
&= 25 SISt2ZAol SelA L oISt S48 12l HEs WA ESEHUS =E0IAL
AH B Sist=22o 2|& L gIsHN S42 D260 HES A BEs9=8s =E0IAL
et E4
ot OHF|
AHAL PN (FH)
=N EHI I AR
= NN 2.14 ppm
. pH nEeig
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2.1 woli-HEEE Xtz

SSJ|1ely N=28sS
Iy JILITIOE 028 maximization test AI&Z1}, LISRIBIES LIEILIXIZS
EU Method B.6, GLP
ek
AFAOIM S =84S
NELSRIA A=eis
IARC 3
OSHA N=28sS
ACGIH A4
NTP =SS
EU CLP N=8sS
MAINEHOIRY ANEZ | ZRF IZMEES 0|88 REXSHHOIAIEZIOECD TG 476,
0IMES 0|88t SAHSHB0| AIEZUEU Method B.13/14, THAIEZHE A S201
A2S0| 24, MAl L SMMOIAAEZY 24
MASH SHEES 0188 MAISHAIE 2 2000ppm(7537 mg/m3)UIA BXH4= & 208t
242 NOAEC(P) 600ppm(2261mg/m3)
S8 ERA)| =4 (18 =5) MEOUIAN SFAZAHN &2, D2, £33, SII8, SSIHl =3, EE, 2&E,
SFAZA M, Falsel 28 0ld S 222, =, I, |l A=S 222
AES20A OIFESS Lo, T S=AZH
S8 ERA)| =4 (B= =5) HEE 0|88 90 ErsFR=HAIE EU method B.26210F Bl L= AW 22
SIt2 NOAEL 625 mg/kg bw/day
i 0|88 1033 SYULAHAE OECD TG453, GLP 21 HIZ2+ Ath|Q
ZASEHOZ NOAEC 600 ppm2250mg/m3
SHE 0|88t 902 SYUBI=SHAIE EU method B.29, GLP Z1 LASAL
MESHat ZIISAHL, &F, H, 20 Ml HARH L SHSHH Hotie 1 24,
Plasma chollinesterase acitivity 2242 NOAEC 625 ppm?2355 mg/m3
E0IR0A E0IR0MA: ES=A0I0, 40 CTOHA SEZ 20.5 mm2 / s Olot
J|E} Kol & =S
12. 820 DIXl= E&t
It MEH=SH
(G LC50 5.5 mg/f 96 hr Oncorhynchus kistutch
225 EC50 3.78 mg/f 48 hr Ceriodaphnia dubia
B EC50 134 mg/¢ 3 hr Chlorella vulgaris (EC10 2 NOEC : 10mg/L)
Lt &3R4 & Fold
&= log Kow 2.73
2ol A=eis
. d2=s54
=54 BCF 90
MEMNS 80 % 20 day (O|2adH4)
ch. EX0ISH N=eis
Ot DIEt 7ol Z&k SFOncorhynchus kisutch : NOEC40 d=1.39 mg/L
22tFCeriodaphnia dubia : NOEC7 d=0.74 mg/L
13. HIDIAl F=2IALE
o HD g CIS = ot Yo Z XelGtAIL.
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2.2 SFoll-eMd| 22 2 HA|
(2) EdvrH
Ob) S87|ANE - P&IDY A x5HA 71
W) SE71A4A9 . %E%, A4=717, Fan®, nwt7|/, A& Shutter, Crane/
/K

Hoist, 71| o]o], 7], EZ8& ZF, F%x7], 7€} Machinery+

- Rotary valve, MOV, Damper 5ol $28 ZE = A9

(th HAl

- HEZF £ (n/hn X ESU¢EHMPa) X 93] 1 RPM). 4E-5F 2 ==
golofz A2 B3 thal T 2EZIF(EPM) 24

- =717 - ¥/ X EEYEMPa) X 33 A RPM). &E-53 2
Ee fgolofxzf A FE3dgy gl 9 E_EEI_T(SPM) 2+

- Fan ¥ Blower 5 : €8H(ni/hr) X EZ¢8(MPa == mmH,0) X £33 A 4=
(RPM)

- wRE7](Agitator) : 43 2 ¥ (mm) X 3] A =(RPM)

- FF7] - AL F(ton) X & (mm) X SPAN(mm) X =33 71 €] (mm)

- #Auolo] . o]&e (kg/hr, mYhr, /H5/min 5) X o]4 A 2(m)

- 718 YA ;- AE sEIIAL 4RtER] A% B TEHS EASE

Ao s A

() F8A44 : 7153 3 KS, ASTM & Ad &7 7|22 7|4, JIS, DIN +4
FAHOR AeHE FA AE Ths

’6‘
- FACIEAAE FAL AESE e A 19
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(3) HF1ArAg

(o)

Oh Hx AsE

ajl
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22 [l oMl =22

2 @

Volute

Radial Flow Diffuser

Centrifugal Mixed Flow Regenerative Turbine
- Kinetic, Dynamic Vertical Turbine
’ Axial Flow
Others Eductor/Ejector
— Piston
Pumps
— Reciprocating B P!unger
(=) — Diaphragm
T L_ Bellows
- ) Single Rotor—— Vane — Liquid Ring
- Positive Displacement — Rotary — Piston
(BE4) — Flexible Impeller [~ Gear
—=Single Screw — Lobe
Multiple Rotor Circumferential Screw
— Others — Multiple Screw
(W 7] As=
Axial Flow Axial Bladed Type
Propeller Type High Speed
—— Dynamic Mixed Flow
Yertically Split Casting
Centrifugal Horizontally Split Casting

Compressors —| ) .
— Reciprocating

- Positive Displacement

— Rotary Single RotorJ:

Two Rotor {

Diaphragm
Direct Acting —[ Plunger
Piston
Screw
Lobe
Liquid Ring
Sliding Yane
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2.2 wofi- il =5 2 A

(2) X844
h AAWME : P&IDS} LA3HA 71

(W) A9 : Column/Towers, ¥WF3-7]5, Drum/Vessels, & 3}7]| 5, Heater/
Furnaced, ©¥ 3%, 94887, 27 59 Stationary Equipment(a=3
ZA])

- dud|E SAE3 FEE(EE Hot sidest Cold side)S F+E3ke] 719
Jacket/Coile] H-2HE = % Inner pipe/Outer pipe 53 o] A=

2§47 Bdste AAE 44V AEHE BEL TR HA

(Shell/Coil, Shell/Jacket T-%)

.‘_4

g2 =

(th &% : Zx 9 Auje] A 9 Fo] 5& VA
wers 2174 (mm) X Z A4 o] (mm) X T~
- HES7)5F 0 A7 (mm) X A A4 o] (mm)
- Dfum‘ﬁ‘ : 2174 (mm) X 74 ) 2 ©] (mm)
r% A7) X AAZ o) (mm), Filter 8158 (12 4+ IS)
il?_‘rﬂ% A F #r(keal/hr) X A D H A (nf)
AE2F : DD Hal/hr) X AFo] 2(F 7 X o], T 712 X A2 X %)) (mm)
37 AAAZZFH () X AP Z(H A X Fo], s TFE XA Z X 2=0])(mm)

() AAYE 2 A= : A= PAE 7Y

il

() LAY 8 LHLE : FHBEE 53 AN /19
3 Y, SRl A L Aue] AA 2L 24 JHE YT ohe,
SFeo] B9l MPa 918 AHESHE 218 A0 38, =9 9 AahA
5o @97t th2Al Fof 9 Aol MPa thAl A% BAE g
shel AHT & k.
@) AEAA : FHed @ KSASTM 59 ADEFZS 714). IS, DN 5]
FAAR FAL NUVT F AL
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(h ARTA R E AT ALTA 7Y
* ALGTA = AT+ A

% AR hRE AT

o

714 A= AAAEES Flste] 24

(o) A2 o7 &3 A/F FHYAAE AT A9 oAF 7]
o

¥ o d AR e AAARE HAstS A

D) BIHAAAE  BAAEAAY 7202 AAE: 20%, 100%, SPOT)
714
% AAZCo] weh G WA AAES A s Aot dY 2

ul 93 A ALE 7))

(Zh) B AT, FFAA 5 A &L=
BIA P Eatd i B dat = I RS PSR S S g Reinee )
KA e 4987 § AdEdyy, sehedagye] d8S B
7= AE + A=

(3) HAE

R
g
x

x

rfo

b

b AA &
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IHETM Of|A]

D AR Agsg2= H

O BA

M= ALB2EYS
A-283 -29C ~ 343C
A-285 -29C ~ 482C
A-515 -29C ~ 538C
A-516 -45C ~ 538C
A-387 Gr 2 -29C ~ 538C
A-38771 8} -29C ~ 649C
A-240(3007] &) -198C ~ 538C

@ i

A A ALE2E M
A-106 Gr B -29C ~ 538C
API 5L Gr AB -29C ~ 538C
A-53 Gr B -29TC ~ 482TC
A-333 Gr 1 -45C ~ 343C
A-334 Gr 1 -45C ~ 343C
A-333 Gr 34 -100C ~ 343C
A-334 Gr 3 -100C ~ 343C
A-335 Gr P1,p2 -29C ~ 538C
A-335 Gr P5,P7,P9,P11,P12,P22 -29C ~ 649C
A-312(300A41 &) -198C ~ 816

B-407&514(Incoloy 800/800H) 816°C 7}#]
B-165(Monel 400) -198C ~ 816T
B-619(Hastelloy B-2) -29C ~ 427C
B-619(Hastelloy C276) -29C ~ 538C
B-464(Carpenter) -29C ~ 427<C
B-474(Carpenter-20) -29C ~ 427C




2.2 wofi- il =5 2 A

2 AW AH A Fe] AN 8

- Naphtha Cracking Heater Tube(:*7&% 830C)
- TLEGEH =% 830C)

@ A2 ARA

- Demethanizer(2%-2% -143C) &A1
- H,&CH, Separator(:+712%= -145C)

- %Ey’]jq-r;’ﬂ S| ]:]]

- Ethylene Fractionator(3-2% -33C)

() 5744

Aga7 D exEuolEA AH s 4
- gHEE] 19 §HE7)
- seoleA 2EH Y 2%
- fAsetEd AF eI E ST AR PN 27)
2) WA B SHEE
AN R SHEES A GA AE 72 w79

- NG FHIA A2020-415(A @ 71A - 717 FRHAF LA
- KS B 6750-3 "dRbEdE& ¥ 871 4.2.2 AREAIT ) A =E &
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@ AgBANA LTFFHE A5
® @27 2 ARIF dH8r) F
- SHBAL AFHE 4

o
o
- AT 45T oSl L AAARSH Fhol HEAASH grol 0.4n)

- LB TA A2020-413( A A -7 F kA= TA))
- KS B 6750 roled 87)-AA 2 A=z Y4k, 659 €4 =
- KOSHA Guide

D-15-2012 (ﬂ#**ﬂl«l A #AS 71=AF)
D-24-2012 (3}8tAdnl o] bAMA dRb7|Eo] #F 71&A 3
D-37-2012 (3}stdH] 59 34
D-41-2017 (ej&-Ad Ao &3 7|=AZD)

- AR A A A2014-45 O =2 AR AR D A7l Bt
213D

- API RP 571, Damage Mechanisms Affecting Fixed Equipment in the
Refining Industry

il
X
=2
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rot
N
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X
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- API RP 941, Steels for Hydrogen Service at Elevated Temperatures and
Pressures in Petroleum Refineries and Petrochemical Plants
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- APl RP 571, Damage Mechanisms Affecting Fixed Equipment in the
Refining Industry

- API RP 941, Steels for Hydrogen Service at Elevated Temperatures and
Pressures in Petroleum Refineries and Petrochemical Plants
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- API Standard 520, Sizing, Selection, and Installation of Pressure-relieving.
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- API Standard 521, Pressure-relieving and Depressuring Systems.
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2.3.1 3PEFEM
(1) =g oAl
b 34 e
PAT2 A4He 913 342 OO0 A4 OO No.5 Planto] 229 A&
ALnbg An|E o] gate] Aakd ooy Azt A4 HxE g 2k
W Aake o 250,000 Ton /

B =Y 3004 /9

PAT22] ZA N E PATIS 7% Y98 =E AME3LaL Tubular ReactorE A&
k2l A& Oxidation WH&-& G338t x| PAT2E AJ4bsiAl Hrh.

(L}) PAT2 A=
PAT2E= T3 Zo] PATIE 7| Y82 AF&3kal Oxidation ¥H-g-< 3
ste] #F PAT2E A4ksiAl €t

HFE Mechanism

O O
H.,0 /MSA NH
= NH &———— =
Cont
N N ’; oidation. 1O TN N ,}
OH N N
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o4

B &= : 0~15C, Oxidation ¥HS, & &4 mode

B Solvent : THF, H,O, Acetonitrile, Ethanol

A7 AFY AzxsH2 A Al HY BEeE UFo & F Y. 9%
e, = 9 5 183 2%3 2 A% gAE Yol xith

S ALukgol AL A e Feed7t WA 10~15C =2 Wzt &=
AL W72 REopA Al ©nt. Quenching 2y 32 3t dENSE=S
W= w879 79, §E37]o HyO9F NaHSOs& FH 3t & 10C ¥ 7+sto]
03t} o]u] Wk3-7]+= Closed systemg A3t Wzto] wpE Hu =2
13t NoE 39, Y 245 FASH 94 &=0] o|FH = ¢
A &4l NH,OH F< &3l pHE 7.0-85%2 =434 HAd.

AEHs =3 Al 3 HA Feed ¢f 7% THFS} Waterell o} 3l+= PAT1°]
Azola WA Feed: 50% Hy0p0lth vhxg} Feed: MSAS} Waters}
Ao A o] BE AEE TRt A& Sl Oxidation ¥H&g-o] o] Fo
2 A =t PTPil 460 g/min, MSA 252 g/min, H,O, 88.4 g/min® & Feed

rateg xdsto] A% Hg< WPk
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12} 55 Aldl= 267~447Tmmbar, 25~43C ZZAA FF& s FE=Z
A A== Distillate”} E.o}A]+= Receiver tank®] 7d-¢- Jacket &%& 5C °o|3l=
FA3t} 22 FF Alol= ¥HgEo] EtOHS F<43 3 203~308mmbar,
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Distillate”} E.o}2|= Receiver tanke] 7-¢- Jacket 25& 5C ©J3tE A
3t} mix| e F=9o] AL T= A WaterE 543 T 100~267mmbar,
52~57C = A FFE& PstA =, o]F Sample 4= 53l 7
T ANFE AAIH. ojued= dFE AA=F= Distillatert RobA=
Receiver tanke] 7 ¢ Jacket =& 5C ©o|stZ -FA| st}

npRlete 2 A5t 9

20~25C &2 3| 37+

Closed system< %] 3}H

Sample®] &41& Fal &< =

éﬁ%ﬂi Filter Dryer2 o|43lo] o35t Waterel Acetonitrile2 Al A
% 3AIZF &9 N, Purge dto}. HzZ7] Jackete] 7FE2% 45C, Full

vacuum 3ol A 12417 F<QF Ax3% & IPC 4 o Fsta(u )
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B Emulsion Polymerization(+3} 3%

- Styrene-Acrylic Emulsion Polymer

Catalyst/heat

[CHz=CH] + [CHz=CH] -—--------—-—-—- 2 ~[CHz-CH]n-[CHz-CX]ny-
| |

I I
CeHs COOR CeHs COOR

- Vinyl Acetate-Acrylic Emulsion Polymer

Catalyst/heat
[CH=CH] + [CHs=CH]  -——-----—-----—- 2 ~[CHz-CHIn-[CH2-CX1n1-
| I | I
QCOCHs COOR QCOCHs COOR



a Hksd

O T&He A D= vhgdS 4 549 =AY TF Wd=E 44
- A &4 : 476.8 kg/hr x 337 kcal/kg = 160,682 kcal/hr
- B &2 : 2080.3 kg/hr x 405 kcal/kg = 842,522 kcal/hr
- Total : = 1,003,204 kcal/hr

O WHEZS 5317 3 g%

- 16,866 kg x 0.8 kcal/kg.C = 13,493 kcal/C

‘|_
- 2719t =4 ¢ 6.5 — 8.5kg/cm®G (50T — 60C)
- (60-50)C x 13,493 kcal/C / (1,003,204 kcal/hr x 1hr/60min) = 8.1min

Vapor Press. (kgffecm2.G)
[
[
(=]
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PIPING SYMBOLS INSTRUMENT SYMBOLOGY DEFINITION INSTRUMENTATION FUNCTION IDENTIFICATION
7 MEANINGS OF IDENTIFICATION LETTERS . REFER 10 UIST BELOW FOR_IDENTIFICATION
THIS TABLE APPUIES ONLY TO THE FUNCTIONAL IDENIFICATION OF INSTRUMENIS. INSTRUMENT LINE SYMBOLS — ONE QUARTER INGH_SOUARE 1OCATED N UPPER
————  MAIN PROCESS UNE — PG swamic wixer AG - ABOVE GROUND ARST LETTER SUCCEEDING LETTERS — L RIGHT HAND CORNER ONLY
———————————————— OTHER PROCFSS LINES & UTILITY UNES QI," - Q_WSPRWENRE o o T on Py B:ocsss cmﬁrncgm
—— - = UNDERGROUND LINES —CIE] sPRar vozaLE OR EDUCTOR BL - BATTERY LMIT INITIATIKG VARIBLE. MODIFIER PASSMVE FUNCTION |  FUNCTION MODIFIER SUMMING A ] owrerence
- —_— - e —
—_—  ——— EXISTING UNES & EQUIPMENT = UNE SIZE REDUCTION gg oP WO?‘F}E”TDR A | AALYSIS AARM "’ PNEUMATIC. SIGNAL BIAS HIGH SELECTOR
_____________ FUTURE LINES & EQUIPMENT (ALSO INTERNALS)) 4—1;— FLANGE JOINT ggcnu - amsna os‘;u' PRESSURES) g ﬁs:f: FLAME USER'S CHOICE USER.S;”‘”CE UCSLEORS.EDQ‘OICE oo ELECTRIC SIGNAL OIVIDE LOW SELECTOR
P ABBREVIATIONS {3 ALPHAS MAX 4l UNION JOINT - O SEL 'S CHOKCE o fv%——o_
(s[r_ TSV Rt FOR mmgmnou T g:o - D | oensiY G I N i SOFTWARE LINK FROM TMR MULTIPLY GAIN
s WNENOMBRR, et pesicusmon ——l——— HAMMER BUND OR SPACER RING 0 - € | VOUTAGE (EWF) o PRIWARY_ELEMENT KX CAPILLARY SIGNAL CHARACTERIZE REVERSE
(SEE UST AT mcm) T Z: - EACE HATCH F | FLOW RATE DIFFERENTIAL RATIO
BERS * NTWL UNE NUMBER —————{|l———— SPACER BUND - = N = —p—+—+—+——  HYDRAUUC SIGNAL -
B *UST 3 MM seaue . GO - GEAR OPERATOR G mw) GLASS OR GAUGE EXTRACT SQ ROOT AVERAGE
—  UNE SIZE T HDR - HEADER ¢ ) i ) o A ELECTIOMAGNETI OR e LTER
—————  PIPING SPECIICATION CLASS DESIGNATION ——li——— SPECTACLE BLIND (OPEN) HUW - HIGH :;'OU’D :EVEL 1 | navo on SONG INTEGRATE
e HGh PRESSURE (HANUALLY INTIATED) SOFTWARE LINK LOW LIMTER RATE OF RISE
——iTl——— SPECTACLE BLIND (CLOSED) KO — LOCKED OPEN CURRENT VES
e D L - LOW LIOWD LEVEL ! | EEcTRicn) INDICATE BASIC CONTROL VALVE ] weur / ourpur oF e FoLLowmG
P - LOW PRESSURE .
v - vay e | 4 | powem SCAN MULTI-INPUT i CONTROL VALVE — T
MIN ~ MINIMUM R TIME OR TIME CONTROL . . DESIGNATION l SIGNAL
— NN FLEXBLE CONNECTION MM — MISCELLANEOUS MATERIAL SCHEDULE STATION O BALL (OR ROTARY) kg THREE WAY A AALOG
= MOV —~ MOTOR OPERATED VALVE - M VALVE txl VALVE 0 \i-octr;t[
— MW — MANWAY L | ever UGHT (PILOT) Low .
= BLANKED CONN. _ BUTTERFLY ANGLE . ey
L_Lu ON VALVES & PIPING NL - NORMAL INTERFACE LEVEL - W— — e 2 ——t? fovrs v -
G ML - LIQUID. LEVEL M| USER'S CHOICE INTERMEDIATE 0 ELECTROMAGNETIC
§ BLEED OwD - OVERITAD - P PNEUMA
OW - OBSERVATION WINDOW N | USER'S CHOICE USER'S CHOICE USER'S CHOICE | USER'S CHOICE * BY ADDING ACTUATOR TO BASIG VALVE R RESISTANG
PIMRR O RIEMWR os- 7500 P Fsic OWL  — OBSERVATION WINDOW LIGHT P R - VALVE BECOMES CONTROL VALVE.
~ 2500 ————————1 HOSE CONNECTION RC ~ RODDING IECTION 0 (
(RESTRICTION)
O e —— & et G RS O ot T _UNIT_DESIGNATION LINE SERVICE ABBR.
CC — COLD CONSERVATION —F}— we R SH  — SAFETY SHOWER P | yACUUM con»cgfon) _—
TP - FRE PROTECTION S - SERVICE STATION VACUUM DISTLLATION UNIT 0100 SERVICE SERVICE CODE
cAT WAXING UNIT 0200
How - il — ___Q_, STRANER (BASKET TYPE) :;1;» — STEAM Q| QuanTiTY oR INIEGRATE O W&Y“C/Dimm o 200 o WATER SUPPLY s
Z NOISE CONTROL - oy COOLING WATER RETURN CWR
e O s ~ TEMPORARY STRAIN
o PERSONNEL PROTEC% STRANER Y TYPE o - rim,m- vl R | USER'S CHOICE RECORD OR PRINT TEMPERED WATER SUPPLY WS
uc CONNECTION
STRANER BATHTUB TYPE UG - UNDERGROUND < | sPeED OR _ ACTUATORS TEMPERED WATER RETURN TWR
DESINATES TYPE OF HEAT TRACKG L OFs - OfL FREE SEWER FREQUENCY SAFETY SwiicH — LOW PRESSURE STEAM h?s
B - TRACED OWS - OILY WATER SEWER MEDIUM PRESSURE STEAM
oW - as TRACED & WINTERIZED —=—1)——— TEMPORARY STRANER PS  — PROCESS SEWER sov] SOLENOID " ? PRESSURE BALANCED HIGH PRESSURE STEAM HPS
= STEAM TRACED ezt 5 EQUIPMENT CONNECTION ;'rr/z T © Cﬁ DIAPHARAG DIAPHRAGM LOW LOW PRESSURE STEAM g
STW — STEAM TRACED & WINTI e WELDED CONNECTION - T | TEmPERATURE TRANSMIT LOW PRESSURE CONDENSATE
Z STEAM TRACED WITH SPACERS {DESGNATES GOMPONENTS SUPPLIED )
ST7 Z STEAM TRAGED WITH MEAT TRANSFER CEMENT AS PART OF A VENDORS SYSTEM) U | MULTVARBLE WULTIFUNCTION MULTFUNCTION | MULTIFUNCTION E CYLINDER ELECTRIC MOTOR (MOV) MEDIUM PRESSURE CONDENSATE MPC
The - ﬁ} TRACED WITH VA BODY AND BONNET --- VALVE. DAMPER T MR oA
TRACED WITH VAL v | viBRATION PLANT Al
INDICATES BOUNDARY OF OR LOUVER B
DIRECTION OF FLOW VENDOR SUPPLIED SYSTEM LOGIC AND SEQUENCE - [T—l SOLENOID A @ UNGLASSIFIED NITROGEN :n
| o CONTROL SYSMBOLS w | e ok _roRce WL - < . Sy I HYDROGEN
Yy viy Yy — - - - X | uncLassFED UNCLASSIFIED UNCLASSIFIED | UNGLASSIFIED PROCESS P
2 S EoUS AR OPERATED ACTUATOR NITROGEN OPERATING ACTUATOR POTABLE WATER -
Cws01001-2—co1— —He-sT ¥ B 7\ ProcravMABLE LOGIC CONTROL ¥ | USER'S CHOICE CELLN = — NN BN SERVICE WATER W
: C— e TE = AT U PROS [ 7] AcCESSBLE 10 GPERATOR z ] DRIVE. ACTUA BOILER FEED WATER ?éw
FINAL_CONTROL DISTRIBUTED CONTROL SHARED FUEL GAS
PROGRAMMABLE LOGIC CONTROL
NOT NORMALLY ACCLSSIBLE 10 —— ELEMEN DISPLAY SYMBOLS WASHING OIL SUPPLY WS
@ UTLITY COMNECTION Wi THE OPERATOR WASHING OIL RETURN WOR
‘E § ; * APPROPRIATE CODE_DESIGNATION SERVICE. DIAGRAM o GENERAL INSTRUMENT SYMBOLS — BLOWDOWN 8D
DESAAATES ISLRATION AND/OR TRACHG LT DESIGNATION NIERLOGK INPUT OF outeuT N SHARED DISPLAY_ INDICATOR /— PROCESS FLARE P
TES INTERLOCK NUMBER N CONTROLLER / RECORDER / ALARM VENT FLARE W
F17|COI  DESIGNATES PIPING SPECIICATION CLASS CHANGE FEED OR LOCAL NSTRUMENT — VENT ATMOSPHERE VA
= WL s oispuay DEMINERALIZED WATER DM
——{>}—— VALVE NORMALLY OPEN (TYP) COMPUTER SYMBOLS \g% LocaL OUNTED. INSTRUMENT K (DESIGNATIONS AS S NOTED N TABLE) PROCESS SEWER ps
—— P VALVE NORMALLY CLOSED (TYP) — 9 (7% Golts P e - kY WerEn, SEWER o
NDICATOR /CONTROLLER/RECORDER [ — NOT NORMALLY ACCESSBLE T0 OPERATOR oy o
TED VALVES ACCESSIBLE 70 OPERATOR € BEHIND PANEL (LOCAL) MOUNTED INSTRUMENT K
MANUALLY OPERATED VAL — Ty o Tors. AUXI srce oovce
NOT NORMALLY ACCESSIBLE 70 CONSOLE OR PANEL MOUNTED INSTRUMENT FOR SEXAMPLE BACKUP. CONTROLLE!
THE OPERATOR
——><F——  GATE VAVE
N ——D=ed—— GLOBE YAVE (—‘—3 RACK OR BEHIND PANEL MOUNTED INSTRUMENT CONTROL VALVES (TYPICAL
INSTRUMENT ABBREVIATIONS _ ( )
—TNJ—— CHECK VALVE -
—pk—— pLuc v €S - CHEMICAL SEAL (D DUAL FUNCTION (OR SERVICES) INSTRUMENT
PR S FC - FAL CLOSE —
O FLC  ~ FAL LOCKED LAST POSITION — BRIFT CLOSED I AN, ) SELF CONTNED
—g DUPHRAGM VAIVE FLO - FAL LOCKED LAST POSTION - DRIFT OPEN Q P e EN/W-WHITE 3
=S }—— BUTTERFLY VALVE OR DAWPER FO - FAL OPEN
GH - GAUGE HATCH
—{>’<}—— NEEDLE VALVE HOA  — MANUAL STATION FOR SELECTION . TE CONTROL VALVE BACK PRESSURE
Jvan STATON PR SElecT DENOTES TYPE DISP. (DISPLACER) D/P EIC. CONTROL VALYE !é Bk pES
THREE WAY VALVE OF OPERATION
¥ - uoUD AUED
ANGLE VALYE RID - RESISTANCE TEMPERATURE DETECTOR A * DENOTES ANALYSIS TYPE Ls] REGULATOR
SO - SHUIDOWN <B> sowenom vave WITH_ EXTERNAL
sk WITH MANUAL RESET PRESSURE TAP .
—F—V&V‘C@“B‘ggﬂm SP - SET PONT Q TRACED LOCAL INSTRUMENT -
PURGE CONNE TS0~ TIGHT SHUTOFF
MISCELLANEOUS INSTRUMENT SYMBOLS | T TERMOCOWE /st
,_4\4\,——- STOP CHECK
——f}—— SUPERVISORY COCK _ . .
FLAE PRESSURE RUPTURE_ DISC [ ORIFICE PLATE WITH F_
—k—— w0 CONTROL VALVE ARRESTOR SAFETY VALVE {PRESSURE) SIGHT GLASS FUANGE TAPS ROTAMETER
OWDOWN VALVE — cocuwon
oo TS R TR RS I R B S
AVERAGING RUPTURE DISC VENTUR TUBE — INTEGRAL o, o omEme OO b FUmRCD. W LS
p OR W PART TO OTHERS DICEPT N ACGORDAMCE WITH THE TERWS OF ANT AGREEMENT UNDER WHICH (7 WAS
i — PAOT TUBE v % (VACUUM) — LOR FLOW NOZZLE (Fr v@— mmmtm e THE PRIOR WRITTEN CONSENT OF e HO Sl BE
——il—— ke o BLAST GATE AU e - \¥, INTEGRAL —
SAFE] ORIFICE oRAWN TmE:
=G PINOH VALE
—oh— 1 Ly oo Turae O Hor N w0 | .o | PIPING & INSTRUMENT DIAGRAM
— jé]; AN worc votex ETC. LEGEND & SYMBOLS
¥ GLOBE VAVE STRNGHTENING & vACUUM b % “Hs HAND /OFF /AUTO A°PD
PRESSURE RIMARY ELEM TRANSMITTER
e SAFETY VAME g’ o (\) SWITCH e fow PN | o
F/NAME [ . ]
WM pg3i7a  |scae| nowe | oate j1728/95 Rev. | 3
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CD—V0202R NOTE 11, NOTE 12 CD-Y0203R CD—JOZOVS MNOTE :
VACUUM STRIPPER NOTE 13 VACUUM DRYER SET @ 35 kg fem g VACUUM DRYER EJECTOR 1. E% 65;3[&?‘& Ogoges AND SYMBOLS SEE
DIAMETER: 1550 mm DIAMETER: 1550 mm  nNOTE 11 SIZE: 47 x 2 SUCTION PRESS: 735 mmHg Abs. .
HEIGHT (TL-TL): 13500 mm HEIGHT (TL-TL): 7450 mm - g) BAL = TAH  Reser TRIM CLASS: CO1 2. :'I%LE ';‘22?};}‘5”3,1 Tri:»g%ms ON THIS DWG.
DESIGN TEMP.. 343/-15 C DESIGN TEMP.: 343/-15°C  _ S e Y INS. /TRACING: HC -
DESIGN PRESS.: 3.5 /FV kg/emZg DESIGN PRESS.: 3.5 /FV kg/cm<g \_T : T ATAL 3. DELETED.
MATERIAL: SHELL- KCS INTERNALS- 410SS MATERIAL: SHELL— KCS TRAYS- 410SS CsC |y ) 4. DELETED.
TRIM CLASS: COTA Mcsm GASS: COIA _—" PO2038R~16"~CO1A-HC NO_POCKETS 5 oELETED
INS./TRACING: HC -/ TRACING: R - g :
~X 51' s moy[q’lcowoc‘f‘5 6. REFER TO VD-04-14 FOR WASH OIL CONNECTIONS.
L_e CD-04-09
NOTE 12 7. DELETED.
8. RELOCATE VALVE TO GRADE LEVEL.
I— b Vi CHANCED FC TO FO.
207 pupene I 9. BRACE PIPING FOR SLUG FLOW.
. MW |i: R ' ! ] 10. EXISTING 4"-CO1A LINE REPLACED WITH
. - S - - . 6" -CO1A UNE.
Teal T 11. DESIGN TEMP.REVISED.
>~ 10" . 12. REPLACE THE EXISTING 12" OUTLET NOZZLE
- S~ :l H(L COIAL FOIA WITH A 16" NOZZLE.
., NOTE 10 o ] 13. REPLACE STRUCTURED PACKING IN LOWER
P02023-6"-COIA-HC—ST WO PHASE BT T T T 2 BED TO MEET NEW PROCESS CONDITION.
14. EXISTING MOTOR OF DS-P3300A/B WAS REUSED.

C0-04-06 [™=1o"STRIPPER BOTTOMS FROM V0201

.

P02023-8"-CO1A-HC—ST WO PHASE NOTE_§ | A
CD-04-07A ey
HP STRIPPER BOTIOMS 10 H0203 ! (o)
PO2326-8"-COIA-HC-ST TWO PHASE NOTE 9 N
o7 POLZo-8 - COHC- > . 10
CO-04-07A P15 CTRIPPER BOTTONS FROM HO203 %, l ]
- vi J3/47 -87-COIA-
oot o Po: S FOIAHC-ST ——ba ~ P02053-8"-C0O1A-HC
- — - $10.33 Ja/o =
DSL FROM FC-2046 np‘i}’“- i 2 Ly ka/ q@ 5 . %
< C, LN | 2 7 PR e VTX 3/4 \FOz024-6"-c0 PO2038R- 16"~COA-HC
N, -| S N & - -——. o1 20248 COMHC-ST @ OVERHEAD T0 FO212R 0-04-08
“—1 — 11/2 A CoiA 4 vF PO2041-1 1/2"-FO1A 08
WPSIZ0031 172 *—FONB—HC AN | nl - _ (5 REFLUX FROM POZOBAR/BR/CR | 0 040
<
WPS o1 30
- FO1A_,_COIA
1"Xw | He 4.
i >3 I wes

11/2"
2B @

11727

~— OWS02039-3"-CO1A—HC-ST

(SIART_UP_VENT)
i
5
T
B
q

P02026—3"—FO 1A—HC-ST N
C0- 0401 [t WAXED PRODUCT T0 EOZOTR * | ]
'
. 1 WPS02203-1 1/2 “~FOIB-HC I .
H WS X e v % == 1k oS
; @ L3 K
; - :5'5 é
] - - .
i BYPS vy /07 R 1/2° B
i~ K430 g = & -
| ® | i ® 1 4
" -t
ey PSQ2012-3/4=FOIA-HG-ST N %
Ao) 5 e A, 2 -
&iﬁ;‘w € osoron-3/4"-Fou-Hg-sT > D84 ™% ovsoaat-3/4—Foa-nc-st CD-P0O204AR/BR I OO GO PRCRETI MEORATEN SN T WO DU MEL GBI L,
~ . LUBE PRODUCT PUMPS 0w PART 0" m&wﬁ" e m’.?..:’:.%::‘:“%%‘u'x‘
oy X I _.__"i_ DESIGN CAPACITY: 82 m3/hr - P Ral ° )
com conl OFF. PRESS: 165 ka/om? [ T™EPIPING & INSTRUMENT DIAGRAM
1 \ R S a0 W (oTE 14) oD 7 CATALYTIC DEWAXING UNIT
INS./TRACING: HC/ST APPD VACUUM STRIPPER/VACUUM DRYER
@ @ SEAL FLUSH PLAN: 21/62 - B —
el ows oo s COOLING PLAN: M i _ L
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CD—-E0209 CD—-EO0210BR CD—E0210AR NOTE :
LUBE PRODUCT LP STEAM GENERATOR LUBE PRODUCT COOLER LUBE PR PRODUCT COOLER 1. FOR GENERAL NOTES AND SYMBOLS SEE 12. SEE DWG L9301-00-04-02 FOR TYPICAL SAMPLE STATION.
Destc Tev m(z JT) : 160, —15 / 255, —15¢C Drotn o ( ) AREA @ 436 m2 ) Elvf', Nﬁ;‘:}h}i‘;’gj&ggs o TS 13. ORIFICE PLATE ONLY NEW.
S, -1 -1 DESIGN TEWP. (S 200, —15 / 200, —15C Brsient TowP (/1) : 215 / ~15 70, - N 14. NIR ANALYZER
DESIGN PRESS ($/1) 5.3, FV/ 2411, W kafem?g DESIGN PRESS (5/1) 5 241 /140 ka/emig DESIN PRESS ((5//1) 2, 1// e /iss kg/cmZ DWG. ARE PREFIXED WITH CD. A 40C vis'
UATERWAL (S/T) - MATERIAL (S/ (1 ERIAL (S/T) _2, 9 3. DELETED > 100C vis"
TRIM CLASS (s/!) cms / FO1A TRIM CLASS (S/T) : mm CLASS (S/T) : 4. FOR ALL COOLING WATER SERVICES IN THIS vi
INSUL./TRACING INSUL. /wcmc,/ ;PP (sué_a ONLY) INSUL /mcmc/T PP (saéLL ONLY) UNIY. WHEN THE BLOCK VALVES ARE LOCATED iep
ON A VERTICAL LINE. A BLOCK VALVE WITH E:FP
A BODY DRAIN VALVE SHALL BE USED. s
5. TEMPERED WATER 10 BE USED FOR START-UP ONLY. :
5. FI-0489 TO BE VISIELE FROM BLOWDOHN VALVE 15. SYMMETRICAL PIPING DESIGN SHALL BE REQUIRED.
7. LOCATE Mu-201 ABOVE CD-F0209 ) B e Sz O e T DAANCING FLOWS
10 AT AT SET @ 5.3 kq/cml'q 8. PROVIDE THE WEEP HOLE DRAIN.
- SAFE LOCATION (P 5!—5- 3xd 7o 9. IN CASE OF TUBE RUPTURE EXTEND HIGHER CLASS
TO FIRST (SUB) HEADER CONNECTION.
- /"\/ . 10. REFER TO VD-04~14 FOR WASH OIL CONNECTIONS.
VAD2016R—4"-CO18-FP 11. LOCATE TEMP ELEMENT MINIMUM OF 5 METERS
NOTE 8 DOWNSTREAM OF BYPASS.
4" LPS02002~4"~C01B-HC
' >><} SET @ 14.0 Kg/cm?g
FREE DRANING 4 l'\;/_fj @ps (P S s
POCKETS— L Poe START-UP \0437 CONV.
SILENCER
LPS02004-3"-C018-PP FO1A | FOIB
Perg D TO ATM. AT i
R START-UP 205 SAFE LOCATION MIN —1
1" - .
LPS02003-1 1/2 “~CO18-HC-ST - - »< Nﬂozo:émt Sr;m—pp
Py TAH P02029~3"—FO1A-HC~ST . ' TWR
w TAL p i C 8°—FO1A
; — . NOTE 9
e o CD-£0209 VISBLE FROM L @ ,'\1 L] | o
(1: W i3 TG-0406 AT ¥ HOTE 16 v
i X" ; . CROUND LEVEL Y L
" CD-E0210AR X r
- y
? 7y T 6 T8
I \|/67x4 = MIN = NOTE 9
NOTE 9 . CWSO2005R-8"~FOTA
L 41 1777 <l
vy .
A DR 11
.m: q’ 73
% g > I & K FROW LC-0429
I3 @ IS @ T i
¢ 8 g = /ﬁ‘ i co by
1 N - g Gy !
H S S .? 04947 : P02105-4"-FO1A-HC-ST
o + T = SR | HEAWY SLoP T0. | Y0313
& 3 3 g (o494 R LINE WOR03003
: : : L o (o)
y C
! — 5 . /1\ NOTE 13 NOTE 11 031-4"—FO1A-HC=ST
TWO PHASE Foz He-= Y-04-13
s (mo 43 8¢ T b
3 vz BIH02001-1 1/2°-FOIBHC _ \ z Y-T0304A/8
CD-04—01 | FO227=5 FOMAHE-ST o 1> ‘ PO2030-3"-FO1A-HC-ST — & Y-T0306A/8
FOT LUBE ot it Y-T0307A/8
0201k .
3 s
coB|Fo1B f P02056-4"~FO1A-HC-ST
VISIBLE FROM > <l > CD-04
i 16-0503 AT L L BT T T R
. GROUND LEVEL DRI 1 RECYCLE TO E0201
NOTE 16 - ’
I i I J I
9
i P02029-3"-FOTA-HC-ST 0% 0
7
PO2324—4"~FOTA-HC-ST ‘SZ%W : ~_:_4
Fvy 140 & Kg/Cm2g = +
@ < /017} FOIA,_FO1IB NOTE 14 3
A y T + |
~ L0509 N e — AN i N ] -
@ 0500, i"m 1"V o _ | f 1 NOTE 5.9 ) 0 |, e nare g s
c 023123 FOIAHO-ST . o T . o losos Z l? gRFAé)E 1" DR TWR WARKS | DATE | DESCRIPTION OF ISSUE [wwn]cuxo[wo
D-04-01 202312 - 4> Hlt 1 VTX LOCATION e s o W wor mcoe rueusiey o e s o or | THE SK. Corporation
1" OR 143" et CWR02308-6"-FOIA ¢ o s 1 Tootra T SERAA T Joon FEESE W MREES VT T
nn NOTE 9 NOTE 9 SHALL NOT BE REPRODUCED, COPIED, LENT OR OTHERWISE DISPOSED OF DRECTLY OR MODIRECTLY, NOR USED
ot T - MIN, CWR TOR Aot P OIPRR TH THAY FOR WHECH I & SPECPCALLY FURNSHED.

- | ﬁ CD-E0210BR I ﬂ v - S {5
& i e -

CWS02308-6"-FOIA
NOTE 9

Yo M 1B e o - —r
- 1" DR : ™S e rmonSae o8 TS ek WO SHALL SUCH METRATON B URED W WS
. v, A ™ L T Y B P L T el
FOTA | FOIB o
DRAWN # TE pIPING & INSTRUMENT DIAGRAM
CHK'D S CATALYTIC. DEWAXING UNIT
PP ] LUBE OIL PRODUCT COOLING
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CD-H0203

VACUUM STRIPPER CHARGE HEATER

DUTY : 2.12 mmkcal/h
DESIGN TEMP : 313 'C

DESIGN PRESSURE : 4.5 kq/em2g

MATERIAL : (CS CASING)/(S Cr - 1/2 Mo TUBES)

TRIM CLASS : S33B

CD-04-07

[hzicy
£0503
BY_SKEC | BY VENDOR
@r—&«—f—»«—fmﬂi
) ™
{essg, ~eses/ (s
A B SKEC | BY VENOOR. |
KI Ni N\
K703 . SEL PR 1 %ﬂ 2
. IO _L__i z
0658 o609) |1 1/2
5] TAH
I N : 06738/ votE 10 o—o 70 FIC-0673
ORAFT N7 1. bwe. cp-04-078
TE PT BY SKEC | BY VENDOR I g BY SKEC
omy) o 0658, 0679 [ ¥BY VENDOR
TAH - P PAH
P02023-8"-CO1A-HC-ST . TWO PHASE  P02023-8"-C37A-HC-ST - AR L2
HPS_BOTTOMS FROM V0201 H 8 %% s
NOTE 13 ! i
cotA | C37A @
k PT
m
, P02326-8"-C37A-HC-ST TWO PHASE " P02326-8"—CO1A—HC-ST - 04—07
o HPS BOTTOMS TO V0202
c37A | coia NOTE 13
— i
o
@ DRAFT -
..; NOTE 10 TAH
e GO @@ (|
<
NOTE 9 \N_ I T RO421 I “BY VENDOR| BY SKEC
[ 0 5" BY BY SKEC  BY BY SKEC —
! ! ! VENDORI VENDORl o [T
| h = =3
i i 1 ’ i = A
:W/Elsmn: :‘”/ISKN} g
! o 1 § BY VENDOR | | ! g ‘
PN BN | D g dTEOSEC T |
- g 1 ] - AN g
[e0s) ey 4 : Nl l VAN B
FLAWE
T Her || N [ L7
N * R —
% v a2 BY VENDOR | BY SKEC
NOTE- 14 5
06 D 4
DRAFT
NOTE 10 . <
+ =
DATE_| DESCRIPTION OF FSSUE [ ORAWN [CHK'D | APP'D |

NOTES:
. FOR GENERAL NOTES AND SYMBOLS SEE
DWG. L9301-00-04-01.
. ALL INSTRUMENT NUMBERS ON THIS DWG. ARE
PREFIXED WITH CD.
. TEMP. CONTROL TO USE RAMP FUNCTION FOR
START UP.
. NUMBER OF THERMOCOUPLES TO BE DETERMINED
BY VENDOR.
HEATER SHUTDOWN MATRIX IS SHOWN ON DRAWING
19301-CD-04-07B.
. LOCATE AT GRADE MINIMUM OF 15 METERS
FROM HEATER.
REFER TO DWG. CD-04-078 FOR BURNER CONTROLS.
SNUFFING STEAM HEADER VALVE TO BE LOCKED OPEN.
ADDITIONAL FLUE GAS SAMPLING POINT.
10. PIPING TO DRAFT GAUGES LOCATED AT GRADE
LEVEL SEE DETALL "A”

N

[

FS

o

o

o ®
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NOTES

1. SYSTIM AUTO-slanuUAL SELECTOR SWATOM SHALL
BE PROVIDED 14 THE LOCAL mALOM COMIROL PANEL

2. M SYSTEW COMPONMENTS SMall B€ SUPPLED BY A
VEMDOR EXCEPT SULK waTERAL (PPES AND wRES)

3, FOR PALON SYSTEW BLOCK OIACRAM, SEC CLECTMOAL
PRL ALARM ERLOCK DFAGR AM,

4, T HVAC SYSTEM (INCLUDING FIRE QAMPER) SMALL BC
SHUT DOWM SMULTANEOUSLY wabe THE HMaLM

%, THE MALOM RELEASE HOICATING LAMP, QRCH. MAMUAL
STATCH SHaLL BE 'NSTALLD AT w7,

.
1 rE< 3 6. THE PumG MATEMALS SHALL € COWFNUED SINACE 1
L@L_J TLASS MO, B7 & SHALL BC SALYAMIZED.
; I OCS RACK W 7. HALON STSTIM COUPWENTS SMALL BE OESICNMD
| 1 (30 1) & MSTALLED 8Y VENDOR.
r
. ""i"" SYMBOL & LEGEND
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W/CTLINGER VALVE CONTROL MEAD AWD
1
! ACCESS P WAMUAL CONTROL OPERATING LEVER
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| =], 1 1 0
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1
IR HALOW COMTROL PAMEL, {DUsL STSTEM) o
:,;: W HALCM GAS STORAGE RODW
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: 1 : : i l'r L1 Ps PRESSURE SwiTCH
: : . rel - PSY  PRESSURE S4FETY GUTLET
[N ! )b
vl
10 TR
b
e b & b b b SYSTEM OPERATION (AUTOMATIC MODE} &
]
P LI ] 1 ] !
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ot [ h ,?l ¢ SUBZONES WITHN THE HAZARD ARCA ENERZE SOLENOD 48D FRE PRGICTION APweG L — LOCAL CONTROL BDG (FoOF 4} 3 |
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1 g - - B 3TN
b gt | 1 h h! ! 3 OPENNG OF PLOT CYUMDER VALVE ALLOWS PRESSURIZED I ke
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ﬂ i 3 =
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(th) National Fire Code(NFC)

(2P American National Standards Institute(ANSI)

("h) American Water Works Association(AWWA)

(¥} American Society for Testing and Materials(ASTM)
(A Japanese Industrial Standards(JIS)

(P Instrument Society of America(ISA)
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R EA
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3.2.5. A% ALE
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(2) 2 SAAGAA HATL BANE A FANLG] BLF F 258
Sre AEUT

3) 2 BAAGA A2H 2885 F AU F 258532 T4
Aol A Was 25 5O T

@) 239Z A 99 QM 42 F 2 85FS FuBT
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2) 50% &Fo= 3HE AH&t= B+
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gt Ze AAPZ LS AH o2 3, FAFF 150%E EE
& o AAEH 65% ol dE KA Tt
&3P L= 0512 MPas] AAUYH S 2he HEZE AR
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- 423 W 0 g = 350 L/min
- &3k 4 N = 201 FHNTF H8)
- Qa = g¢XN

= 350%2

700 L/min(42 ni/h)

2) A EYUHAY &8 EEST Qb
A&71E2 2t AHETIELR 3.
- ZYH W% q=1,893 L/min(500GPM)
- ®EYH N =2
Qb = q¢XN
= 1,893 %2
= 3,786 L/min(227 m/h)
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- X WARF - q = 4.1 L/min.of
Qdl = AXq
962x4.1
3,944 L/min(237 m/h)
MFEAA WY HFE 245148 AR F=x)

e HZY WaET A28 EESH 0 Qd2

- XA43H 7 0 N = 371
- HFALEF © q = 400 L/min
Qd2 = NXq
= 3%x400
= 1,200 L/min(72 ni/h)
. Qd = Qd1+Qd2
= 3,944+1,200

= 5,144 L/min(308 ni/h)

5 o3 &3 I EETF Q=
Q = Qa+Qb+Qc+Qd
= 700+3,786+3,968+5,144
= 13,598 L/min
= 816 m/h
&7 Agkell A Bagh 23 EE EEFL 816 ni/h o]do] Hofof gt

C1E& FasEz &3 ¢ 1,023 m/hx47], ¥ 4,092 ni/h)
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FEETA Of|A|

(6) FAUTIFA] HFF X AAZY ¥ ()

T gA T Fed wE
% ALEAE AN T

b w&=F ALt
D3=1
O FAW@AZYW) : EFHY
O $EWS @ H-1
O 24 : i gusRy FEUlFHe] &=l A=)
O AoF< : 1.0m/s
O Z=+4 : 100W x500L x200H
O Tt % : lset
O *= A4 : PVC 3.2t
O WiZZ A4+ - Q = 60-V-(10X2+A) [ZARE - HF 1-1]
O wW&FZF 4AF<=23 : 502.8 ni/min
Q1 = 60.V.(10X*+A)
Vo Ao]F£(1.0 m/s)
X =ZZAg0.7 m
A: Fz=of @HAH=02X0.2 = 0.04 ot
Ql = 60x1x(10x0.7 2+0.04)
= 296.4 ni/min
. QL = 2964 X 2(¥3) = 502.8 m/min
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2) F&- 2~ %t 3
O F3AH(EAAAT) - A2
O $=W3% : H-2~-H-3
O T2« oy Sy 35
O AoZF<4 - 1.0m/s
O T =++24 : 550W x2,400L x1,150H
O = 7 : 2set
O % 14 : Steel Plate 2.3t
O ®iZ= A4 Q = 60-V-(10X*+A)

= ZAXFE : Industrial Ventilation 2Ith Edition p3-11 Figure 3-10 -
Downdraft Hood [# 7 1-2]

O Hi&ZF Ar=23 : 20.88 ni/min

Q2,3 = 60.V.(10X*+A)

V: AAF20.0 m/s)
X E22A(0.12 m)
A: o "@HA=01x03=0.03 m

02,3 = 60x1x(10%0.12 2+0.03)
= 10.44 ni/min
.. Q3 = 1044 X 2set = 20.88 ni/min

3

s 4

O F3ABW(EZAEH) : FE7

O F=W3E : HA4

O T2 oA Sy &

O AlojE<% - 1.0m/s

O =44 : 600W x600L x900H
O & =¥ : 2set

O F= #§4 : Steel Plate 2.3t

O HlFHF A4k : Q = 60-V-(10X*+A)

= <AAE : Industrial Ventilation 21th Edition p10-160 Table 10.95.1
Miscellaneous Wood Working Machinery not Given in VS print(## 1-3)
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@ Tx{OtR
O OL- L—

T OffA]

O HiFZF 4=23 : 15 ni/min

Q4 = 350 ~ 800 cfm for Router machine

= 500cfm = 15ni/min

4) 3= 5
O FAHGEAZLEE) : &4
O W3 : H-5
O T2 @ X9 T=(BH7] 9E AZ3F)
O AAAEF< ¢ 0.7m/s
O 8% : 603HP
O Tt F%F : lset
O %t A& : Steel Plate 2.3t
O vjZF=H AL . Q = 60-A- V= ZAXE - HE ]-4]
O WZFF 4+=27 . 4.2 ni/min
Q5 = 60-A-V
Vo A ZFS0.7m/s)
A: Zz=o /4HA= 02%05 = 0.1 nf
Q5 = 60x0.1x0.7
= 4.2 m/min
. Q =42 ni/min
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5) 3= AA WITF

O Q1+Q2+Q3+Q+Q5 = 502.8+10.44+10.44+15+4.2

= 542.88 nd/min




Wb ¢8Ed AA 2 37 &35 24
D FE-HE 454 A4t

2

&4 Ps=(F+DPv

A

L

O

7hH *&
Hood
F: ¥
Pv :
Ps = (0.5+1)*13.78=20.67mmAq

A8
b

Ul

o

$ g

=

PN
T

bt b

¥ @
o o

P 2

b DUCTe| st&€<&4  (APD)
O A& d¥gEd (APL)
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T4 40| Re f AP
(@, m/m) (L, m) (#ol===) (AFEA ) (2f£mmAQ)
150 26 1.9 X 105 0.0038 62.7
200 10 2.6 X 105 0.0035 16.7
250 30 3.2 X 105 0.0033 37.7
350 8 4.5 X 105 0.003 6.5
500 7.5 6.4 X 105 0.0028 4
600 7 7.7 X 105 0.0028 3.1
700 15 9.6 X 105 0.0026 5.5
A 136.2

-7 4 07009 A4k

- Re= DVp D: & ZHm)
1 u o AARAST 1.82 x 107 kg/m.sec
V: & & 20  m/sec
p: @ %= 1166 kgl ni
. Re = DTXX1LI6 . g o g5
1.82 % 10
C P ML LIS - 55 mmAg

L wEbA AR o+ 23+ FFB + 718 230 mmAg
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S TA Oi|A]

2) A/IC TOWERY g4 A4

= * % (_V 156

APs =037 * D (100)

APs = 0.37 * 10.24 *( 9186‘(1)3 Y156
= 3.69in Aq = 93.72mmAq

= 100mmAq
*D : BA4g T4 (260mm = 10.24inch)
*V . Z¥ &% (0.5m/s = 98.43ft/min)

3) FAN Sp(al&~7] <) = SPoy - SPin - VPip
0.526 - (- 168.589 ) - 11.677 = 157.438
157.438

= 160mmAqE A=A

H WEN A
7] YA

Q X AP

=9 = — X 1.
&% (HP) 60 < 75 X 7 1.2
_ 150 < 190 “ 1o
60 X 75 X 0.65
= ]J0HP

.". TURBO FAN : 150CMM x 160mmAq x 10HP
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2.4 = 2d|9f HiX|=

(7) 4=5EH 2A (9)

@ Duct A7

-. Main Duct

ThAZE SSOH/min

Ducte] dk&A52 @ 15m/sec = 900m/min
Q 550 |

A= = = 0.611m
' 900

D= 4 X A/m =4 X 0.611/7

= (.882m — {882
Duct ZO] : 15m

- Sub Duct : 47|92} 20| E|He| 74 PsiH
> DUCTAZA U Qi HHE 2z

@ LA

- A2 e EHP)

L rvz
P1 = A X '
D 29

= DUCTHA E T3ed IHE =2

P1 = é4.7mnAq
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T zzomenA o

- BN YABA(P2)

rvz 3]
P2 = T, .. N
29 90

@ DUCTHEA 3 Y3sd YR 3=

= 7.2mmAq

- UREOAY AR EH(PI)

rv2
P3 = (§1+C2).

29

@ DUCTAIA U Yeiadl AHE 21

= 13.2mmAq

~. Pre-Filter & &4(P4)
7 FdHQ Pre-Filter9] &AL 30~ 60mH200|H 30mH20E Z 8§

P4 = 30mmH20
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2.4 = 2d|9f HiX|=

30
)1.56 = 151.4mAq

P5 =037 x 420 x (
305

' & UHLM(AP) = P1 + P2 + P3 + P4 + P5

= 2665 mAq = 0{QE 0 280mmAq
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01

S TA Oi|A]

-. & Al Turbo-Fan
- A A SS-41 x 3.2t
- £ & 550m/min

o : 280mmAq

N
olH -

-8 &:70%
- 088 : 11

PxQ
-~ & BHP)= —— x 1.1
4500 x n

280 x 550
= x 1.1
4500 x 0.70

53.78HP = 40HP(Designed)

190



(8) 218 A7Fx] FFE BAXAE ()

b 248 AL dA A
a) %‘i‘ - 94g PR

b) &2} : Cyclone

c) 4
- 98514 : (21,650x8,375H) X 27]
- BAR : (01,650%1,650H) X 27]
- Hooperqn : ((2 1,650- 2 750) X 6,735H) X 27]

d 24 AAAN DL AFEAA

- A7t~ 0 746 nd/min(374nd /min X 27])

- &% ¢ 25T
- A7k /F45(V) ¢ 15m/s
- Qe - —Srm/min

15m/sec X 60

- AFHE= dFEb) X YF=YUMh)=a/3x3a = 864 %300

- 2]&74[D) = 5b = 1,500....... 2 1,650
- =74 = D/2 2 750
- AEF4o|M) = 1,650

- ET7H ﬁ%zz_Ol 1 >h = 1,500
- 3% Zo|(H) = 2D = 3,300 - - - - -

Drain Hole = & 250

(Wb A3 JRAANAE ZA A
a) WA . o343 x17](Bag-Filter)
b) ¥4 : Bag Filter
c) 2292 ¢ air jet 222

d FHREE  90%

e) &4 : 2,438 x4,267L X 7,657TH
f) A% - ArkEAA FHER FE)
g) Bag A& : Polyester %23

h) FAA2 2A

- A2 &7 : 600ni/min

1= AH|9| HiX|=
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S TA Oi|A]

Q
- G A8 LA =
Ao A) i
¥ Q: FUEH(=600ni/min), M : 3= E3}4&%(2.5m/min)
600m' /min
= — - ottt = 240 2
2.5m/min .

9] Bagel Z7] : o 165% 3,000H
o9 Bage] o3t (@) = DL = 3.14 X 0.165 X 3.0 = 1.5543nt
240m’
_ o] 3 Q2=aKN) = 0
Bage] 38 F7FN) T rsa3 0 154.4 ea

Codg 2 oage vEske] 10x16 = 160 eas A A

(th g4g FIAHA/C tower) AA AHd)
a WA . FEF o3 A4
b) d4 : FAEAIC) T
c) % : 550ni/min X 17]
d /g4 : 2,440W x 3,505L X 2,575H
e) AAA  EFAYE A= A9
f) AAZFZF : 5500t /min
g) WAAIE AA
- FEGHEAA) - HY FETES 30m/min(0.5m/sec) 0.2 A
550m’ i
A=% =W/§if=1&33rﬁ
- S48 HEFATHY = 1sec o]
- FEHAFNVQ  AFAIZ 125 FA&H7] A S48 HA F0A A
550m' /min .
Va - ?Q ) 1sec><60£ec/min - 917 m
- AAAAND) : 2,440W x 3,050L x 420H X 3& = 94 ni
- AA A" HFZAIZHD) : 1sec ©]%
tD = % = Eﬁ()grr;l% = (0.017min = 1.02sec
G HA(AD) : 2,440mm X 3,050mm X 3% = 22.3m
=% =o|(H) = 420H x 3¢
h A€ wA4F7) A4

- F&A4 FRAYUE = 500kg/nd
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2.4 = 2d|9f HiX|=

- AA G- £3Q) = 244 X 3.05 X 042 X 3 =94 nof
- 848 Tk = 94m X 500kg/m = 4,700kg
- SA4" wAF7I(D)

3.75X 105 X SX W 3.75 > 105 > 0.25 %< 4,700

T TFXCxM< O 07x28T7x16x550 | S86hr

£
N

A

<4(70%)

%“ (Bed)oﬂ FYEHE 2954 55(287.7ppm)
H=do BAFE]E 16)

= (550 nt /min)

o @o

©C= o TE L
mlott
}‘_',

. T = 148.6hr = 35.5¢
= 19 TAZE 7HEA 35URe BH e wASl ol &
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| S

deimac 25 S5| BEaE EPD
0F%4& Ga
1544 Ga == Gb
25A A Ga, Gb =+ Gc
< RHEAZT J|7|ESHFEue 2 >
PIESTE aELE J|s 2 FHws
ERreS ia KS C IEC 60079-11
2 ma | KS C IEC 60079-18
Ga e ;]::;L b7 4 B 27 SHd - | IEC 60079-26
FULE A AR S | g
3t4-7] d KS C IEC 60079-1
b Z e KS C IEC 600797
R ib KS C IEC 60079-11
2c m mb | KS C IEC 60079-18
Gb #9] 0 KS C IEC 60079-6
%44 p .px .,py |KS C IEC 60079-2
=4 q KS C IEC 600795
P BackaAd (FISCO) - [EC 60079-27
TR AR VI I | g
Baelz ic KS C IEC 60079-11
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A gh37] "R |KS C IEC 60079-15
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2543 717 nC | KS C IEC 60079-15
JYeta7) pz | KS C IEC 60079-2

g= W2 vA™3st /g (FNICO)

IEC 60079-27

PYAE AHEIE 71719 FAA

HI
ot o

[EC 60079-28
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(D) zzorenA oAl

P

|CH 2+ = Al (mm)

A 0.90] 4

IIB 0523} 0.97] g

Iic 0.5] 3}

W HaHshA [
2RO =Szl MI|7|7] | A FH|(OE = 1)

A 0.8 Z3}

B 0.45 %3 0.8 °]3}
Ic 0.45 vl

oh Z3=
21717 2| EH 25(C) 2SS 7| = 7t29| &E2E(C)
450 ©]3} Tl 4505 95 A
300 o]a} T2 300 =3 450 o]&t
200 o]a} T3 200 =3 300 o3t
135 o] &} T4 135 %3} 200 ©]3}
100 ©]3} T5 100 %3} 135 ©]3}
85 ©]3} T6 85 %3} 100 ©]3}
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Mils
JME-0M

251E003
2000
421003

208003

LxDO
FaEl

BENZENE
PROPANE
PROPANE
PROPANE

PROPANE

B

5

i

Gas@Vapor
Gas&Vapor
Gas&Vapor
Gas&Vapor

Gas@Vapor

K 1
T 3
TewlE 3
Rl 2

R 2

1 %
% %
g %
g %
%

REL

B0ug

)
m

F

1873

150E+000 15064000 KS CIEC 60075-10-1

1304000 15064000 KS CIEC 60079-10-1

100E+000 | 10064000 KS CIEC 60079-10-1

1504000 15064000 KS CIEC 60079-10-1
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CAS No. 107-13-1 EREM) 53.06 kg/kmol
aH s 808 kg/m HI () 1.151 W, = 6.551,, %79 AP, M®257
FEANY 5
Lz 3 w58 17 o |
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EK P-1
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e RETT | weA B =
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SEREHm) 25606 Ao | w@Ascd) 075 gt |
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LHMEREM 25 C v | FY2L(Ta) 20/c ~
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2.5.2 W= HI|/AI]A-I|7

(1) 28l

MFIIE

A

ERu =l

(157 : 7F=Zd AP 4]
ZateEgad NI E(AEFHA)
MAZA | HIAF 7IA -7 (A & 11B)
g=ar (=== P
N Exd I B T4 Exd I B T4
1= MOTOR -
= Exe I T3 | =< Exe I T3
1% PUSH BUTTON - Exd I B T4 Exd I B T4
1% LOCAL CONTROL PANEL - Exd I B T4 Exd I B T4
, N Exd 1 B T4 Exd I B T4
15, 2% LIGHTING FIXTURE -
= Exe I T3 | =+ Exe I T3
1%, 2% RECEPTACLE - Exd I B T4 Exd I B T4
1%, 2% CONDUIT FITTING - Exd I B T4 Exe 1I T3
1%, 2% INSTRUMENT Exia I B T3 Ga |Exd I B T3 Gb | Exd I B T3 Gc¢
. Exp II T3 Exp I T3
1= CONTROL PANEL -
(0%, py) (px, py, pz)
287 BEJFT 4]
Zdtelsmas MEI|Z(UZHA)
EETRIES HIAZ 717 7
215 Fa 25 Ha
1% MOTOR Ex tD A21 T120C Ex tD A22 T120C
15 PUSH BUTTON Ex tD A21 T120C Ex tD A22 T120C

F) O AVANAA TR 57, ASHA 2 294 5 Buelg gl A8 wE A7)/
A7 78 F2E we $AE, FEEE 7%,
@ WEYY BAVEE BE AT A5 A9 A A gshe el wEuL,
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(1) X8l

FROM KEPCD 154k BOHz

NOTE

1. et MEE VER W C/T B
{B30A—>12508)

HESE

DATE DESCRIPTION

ISSUE & REVISION

CLENT

PROJECT

VCB
24Ky
12504
25KA
31 | o
1200-600/34 LoD
104, xﬁ'\l“ [ o |
Jou1
S| EEN

rooo-a2 T Umysc
WA

vCcB
2aKY
12504
25KA
CTT

3-cr
YR

[ o |
oIT
N v B |Efﬁl
o ETA
o0

229KV FR—CN/CO-W .

T0 #l# NAN ELEC. ROOM
229KV SWGR. EPT-101"
{LT&,/BPUKUMLITY/PROCESS)

Bx1C—500sq

TO KIS WAIN ELEC. ROOM
22 9KV SWCR. EPT-102°
(LTG/BFU&UIMLITY,/PROCESS)

229KV FR-CN/CO-W 3x1C—325sq
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ZEoHHETA oA

1.7 2
1.1 5%
2 AFHAF AdAM= of #Este £UESAS 7o oE =
AS0M 1EFe JEHE TOHoEM USASTdo REGE HUEY A =

T 7171712 Y28, EFALE T30 oM 7IEE HMAISIES S
NE[RC ERc 2A 3¢ HEAERS 1H T 24 XEEE 24 TEAFY ARE A
=EIL, § AHSoMe B21717]2) g 3 AT ATEEE EEST| 25 Z[oh

o AFHFE UEs 3o TR 1S HLUSH=S Tht

rx

fu

= AttMe] nFEFE HME HE=Z= " £ 0|85t A LHorFct
1.2 2023l
i e I = o 3

Recommended Practice for electrical Distribution  for

|IEEE std 141 )
Industrial Plant

AMSI/IEEE Guide for Application of AC High-Voltage Circuit Breakers

C375 Rated on a Total Current Basis

AMSI/IEEE Application Guide for AC High-Voltage Circuit Breakers

C37.010 Rated on a symmetrical Current Basis

IEEE C37.13 IEEE Standard for Low-Voltage AC Power Circuit Breakers
Used in Enclosures

|IEEE std 399 Recommended Practice for Industrial nad Commercial

Power System Analysis
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25 =woExd e g ay eie

1.3 202 Hol

1) Low-Voltage Duty(Interrupting Duty) : ME* T2} fusedf TS Z|Z= 1,2 cycle Duty
ILV = Epu/Zpu = Ib = LVF, Ib =lbase
2) HV & MV Interrupting Duty : HV & MV Circuit Breaker

li = Epu/Zpu = Ib = MF, Ib =lbase
MF : Multiplying Factor= ANSI C378=E
) Circuit Breaker2| ACHEEF AT AH2E

3) Momentary Duty - HY & MV Circuit Breaker

Im = Epu/Zpu = |b = Ratio Asym to Sym , Ib =lbase
Ratio of Asym to Sym : ANSI/IEEE Circuit Breaker®| M2 I XS] H
) AFA E7| 1/2Cycle Mom FREM F7|7[72] 7[HT Z=E§ Hlust=H AHE.

4) Low Voltage Factor

LVF = [ 1+e-m/ (/R 1+e-/K]
K = tan{cos-1(PF))

Power Circuit Breaker PF = 15%
Mold Case Circuit Breaker(=20kA) PF = 20%
Mold Case Circuit Breaker(10~20ka) PF = 30%
Mold Case Circuit Breaker{=10kA) PF = 50%

1.4 YmTA A4
CIE2&412 100MVA Z|EPUIZSE AOT~8 Eot=0l AHESHOL
1) Power Source [Utility]

Zpu = 100[MWVA] / System S.C [MWVA]
¥pu = Zpu = sin(tan-1 ¥/R), Rpu = Zpu = cos{tan-1 ¥/R)

2) Rotating Machine

¥d" = (%Xd"/100) = (100[MVA]/MVA Rating) = (Base[kV]*old/Base[kV]’new)
Hd' = (%eXd'/100) = (100[MVA]/MVA Rating) = (BaselkV]Pold/Base[kV*new)
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D) =mordzTA oAl

3. 44 =H

1) 2 DEWT HAtMo] H A2 ANSI/IEEE std C37.010/C37.5/C37.132] A ArkeHof o|&t
o ALz SCEH
2) Pre-Fault Voltage= Z D& 30 UMM 1.05puE FESHELCH

=

3) Motor Reactance X" Multiplier= C37.010/C37.5/C37.132] 2t& HEoHFCH

wE X
4) Momentary 9 Interrupting Duty®] solution= E/Z Method® 2|5H0{ H A& RACH
5) 1FEM= 1T SR Hopx] 2=Ct

IEF0 HESIS FE7F HADR E=Ct
7) HY7| TAPE NORMAL POSITIONG] 2=
8) o2 XE2 ue2{str| =0t

g 2& HEo| FHIfAEL SEHEDEL Bl HEPRSHES FAISILE BdES 1

T & g EH C=!
CASE#1 PKC ZEIFEEED 11KV
CASE#2 229KV SHEFHHES S 22 9KV/KEPCO=TH
CASE23 H|&LF7| HME3S EDG
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25 ZUEXY 72 & ©7| e
4. A&k Z1t
4.1 CASE#
o SHORT CIRCUIT CURRENT -
BUSE ) Interrupting
(kv 30Cycle[KA) 14X 2hka) [KA]
Duty[KA]
MCC-1 048 69.506 51797 52551 a5
EMCC-1 048 69.506 51797 52551 a5
PP-A 022 4293 4274 4,305 a5
PP-B 0.208 8672 8.595 8749 35
PP-C 022 8.207 8134 8.260 e
PP-D 022 4293 4274 4,305 a5
PP-E 022 14417 14157 14 660 a5
PP-F 022 14417 14157 14.660 35
PP-G 022 4293 4274 4,305 35
PP-H 022 4293 4274 4,305 35
PP-H-1 022 0234 0.234 0177 35
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x|, AR F7F w57 & £7]
(2) 27 R #Faxt=z
o KS C IEC62305-1 3 & AJ2=H"] - A 1% ddF =
o KS C IEC62305-2 1)=& A" - A2 gl»~=3 I

o KS C IEC62305-3 3% A2H - A3F: 7259 =84 &4 9 AHA
o KS C IEC62305-4 3= Al2=®Hl - A4F: F2&E WF9 A7 A Al 2"
o KS C IEC62561-1 A28 4 8 4(LPSC) - A1F: HEA) o B3 87

A}E)
o KS C IEC62561-2 3 A| 28l A @ A(LPSC) - A2H: &4 2L HXA| =9
3+ Q A
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o KOSHA Guide
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E-83-2011 (A =8l9] g3 #Agld & 71=X3)
E-92-2011 (A0 A 9L FxFe o &3 7<=
E-107-2017 (AZE& 59 I=du Ax|o #3t
E-102-2011 (] q}-& A71Adnie] HA A0 A28 @ AX o &g 7]<A3)
E-126-2012 (A 4] AE 2L FA|&] o 3k )
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A7 2 ANEE A NFS FHIT

1.2 97 X 73

ot Myt 9 42 I HAHe FH&E& dFo=E 3.
D ARG ® A

2) KS(Korean Industrial Standards)

3 A71AEH 7= 71+ E

4) NEC(National Electrical Code)

i

D ol A7 B ol A o= Mrjdve A 8 HEAzT] 9
g 52 g % A% HA

2) A BE 3o 771719 o HA
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2.6 QAN ME H AX|IBE XIEAM

(1) X8l

r

(JAEA A2 D AAAE AHAM = G 3N A H= B 2l
g =

AAAZE, AvIALF, Alg 2 Aol & 8-3kt)
3. Ot™ M Mx] Code & Standard

RE Fo Ax 9 FEgidu|e HA AZFd+= the %9 Code H
Standard& # &3t}
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(D) zzorenA oAl

<OMAMAH| - MX| Code & Standard>

HS - = CODE & STANDARD

1 Pressure Vessel ASME SEC. VII

2 Boilers Manufactural Standard

Building / Structure AISC/ ACI/ ANSI/ UBC Uniform Building
4 Electrical KS/ IEC/ NEC/ ANSI/ IEEE{ NEMA/ API/ NFPA/ JEC/
JEM/ Local code & Regulations

5 Instrument IEC/ API/ ISA

6 Sanitary Korea Laws

7 Aircraft Warning CAA/ DCA

8 Safety [P/ NFPA/ UL/ OSHA

9 Water pollution Korea Laws

10 | Air pollution Korea Laws

11 | Noise Korea Laws

12 Fire Protection NFPA

13 | Piping ASME/ ANSI B31.3

14 Concrete Korea Laws

15 | Materials ASTM/ ASME Sec.VIl/ DIN/ JIS/ KS

16 | Mechanical Equipment API/ANSI/ 1SO/ KS/ Manufacturer Standard
17 | Welding ASME/ AWS

18 | Heat Exchangers ASME/ TEMA/API

19 | Tanks API650/ API620

A AAA A2 B AR ol e A A

LA 3l 3| sl
/}“—'ji] IH = ];—l =< Z}-,{(-)]E-ﬂ_oqo]: A=y
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2.7 7|Et

B AAE 00 AvZe] DUST B s EA A TAEE cd=de

Agste WAL AAstaa st AAAdYH.

2. VENTURI-SCRUBBER 130CMM

A. DESIGN OF EQUIPMENT
D ARER : AFA AAA
2) 3 : VENTURI SCRUBBER
3 &

b Jz

o2 MA-AAS=H AR
4) A 2 . VENTURI SCRUBBER - STS304 & FRP
%213 - BAFFLE TYPE
FAN - FRP
SPRAY PUMP - FRP

5 AEl¥E : JAYH= 7129 7AHEFS THROATH-2lolA € oA

v d
AEEOA A E e A Ede

B. ENGINEERING CALCULATION
D 7}2%F . 130 m3/min
2) & % : ABOUT 60 °C =+ 5 °C
3 AYBEEHAFEA) : 80%
4) 7} 2~"1=(G) : 0.783kg/m
5 AAAU=(L) : 1,000kg/m3(at 20C)
6) A7}2H] . 6 L/m3
7) THROAT VELOCITY : 35m/sec
8) DUCT VELOCITY : 15m/sec
9) DUCT @ Z(A) : 130m3/min / (15m/sec X 60) = 0.14 nd

10) THROAT ©@¥&(A) : 130m3/min / (35m/sec X 60) = 0.062 nf

P 00 oA T8t 4, 7€ BS 71 H=
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(D) zmorx=nA oAl

11) THROAT =Z7]
12) A=HW) -
= 780

13) = °](H)

A =

14) SCRUBBER SIZE

1) Factor

0.3 X 0.25
B7t2HE 61 /2 3HH

= 0.75m
: 130m3/min X 61 /m
| /min
1dF + BAFFLEZS + SPRAYZ +
DEMISTER + ELIMINATOR
2260 + 400 + 840 + 300 + 200
1800 x 4000 H x 6T

= 4000 H

oG —0.5

| o ALt

oL -

=]

g

AMAN f=F (kg/hr)
)& 7}~ (kg/hr)
&7t~ 9% (kg/m)
Ay A= (kg/nt)

L
Ne
oG =
oL =

WHERE,

60 min 1000 kg

0.783kg |

= 46,800 kg/hr

3
m

hr

60 min

L — »pG—05
|

VoL oL

= 6,107.4Kg/hr
hr
46,800 — 0.783 —0.5

I |
L 1000 -

X = 0.214

6,107.4
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2.7 7|Et

(G 0.2 _
2) we A=
g oG pL
WHERE, G'= § @3 vj &7} kg/sec. nt)
F'= Z2dAA 4 (m-D (a/ e 3)
w = Al ] HE (centipoises)
g = Y7145 (9.8m/sec?)
Flgure 4914 £JolA T3 factorrgks XSl
o i eey] o Y= S @E elew
0.40 drcrp in inches of water per foot .
__f'%lng -of packed height
020~ .
0.10 Elﬁﬂ;,\H\ -
0.060 p==0.50. N a2z
0.040 . 2524 e~ : (G 2)FHpes
T~ =013
e = T T g pG pL
0.010 RN
0.006 Je==0,05 -y \\ N
= N
0.001 ‘\\1
§§§§3§3‘§3333'§

3 & GHAG W ST G) ALY FHAGS F = 82(From TABLE 3)
AN =& 20CoAe 59 = 1 = 10028 dYsted G'E

Fahw
G [-(0.13]' g pG D::ID.E [0.13 ¥ 9.8 ® 0.783 »x 1000 =05
- (F) (s 82 x (1.002)°% -

= 3.487 (kg/sec.m®)
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(D) zzorenA oAl

[TABLE 3] SXAHH &= F

k=3 Zl X Z=(inch)
s ® X
1 1% 2
Rasching Ring Ceramic 509 312 213
Metal 1/32 - in Wall 377 . )
1/16 - in Wall 450 269 187
Pall Ring
Plastic 171 105 82
Metal 157 92 66
Intalox Saddles 273 171 131
Berl Saddles 361 213 148
) FRE dHH©O) 2HA
- at 60% of Flooding
Vv’ 6,107.4
S = = = 0.81 (m2)
(G") (f) (3600) 3.487 x 0.6 x 3600
5 XY A4 (NA)Do)el 24
s (4) 0.81 x 4
Dc = [ ------ 105 = [ ——————mmme- 0.5 = 1.02 (m)

T
= A AGGE L FolA ¢1800 mmE AHA 3},

Q 130 m¥/min B
Ur = — = = 0.856 m/sec WHERE, A=S3 &2 &4H
As 2.54 % 60

X 4 = 0.644(m)
BAFFLES 400 mm x 19 =2 A A3}

a) 859 £0l@) = FE2ALEAFNOG) x FHAE &9 =£°l(HOG)
0.
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SPRAY

AYF + FAF +

ELIMINATOR

=ol(H) =

Mo

LAY

2400 + 400 + 840 + 300 + 200
=i

4140 H
o] AAEA

21800 x 4140 H x 6T

Aujell A EAY =

T
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| o] 228 9]
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Flare Load Summary (0{])

2.7 7IEt

Process|  ohEwie A3z smpe #23 ¥E 8% (ka/hn)
Area HE (2E217]) BHEH 37| 5 | (kglcmz G) H2p DE i s A 1| b E Control Yalve Fail Rupture Incinerator Fail H 2
kghr | MW | C | kghr [MW | %c | kaihr [MW | © | kghr [MW | C | kahr MW ] T | kghr MW | 't | kghr | MW | T
PSV-001 2" X 3" CONV. 222 8807| 42| 58
PSV-002 1"X 2" CONV. 222 1090| 42| 58
PSV-003 2" X 3" CONV. 222 8897 42| 58
PSV-004 1"X 2" CONV. 222 127.3] 42| 58
PSV-005 1"X 2" CONV. 54 86.1| 18| 164
PSV-006 3" X 4" CONV. 54 5300 41| 146
PSV-007 1"X 2" CONV. 5.4 91| 18| 164
PSV-008 11/2"X 3" |CONV. 54 793| 30| 160
PSV-009 4" X 6" CONV. 54 15376) 53| 148
PSV-010 4" X 6" CONV. 5.4 15460| 53| 148
PSV-011 4" X 6" CONV. 54 16324) 53| 148
PSV-012 11/2"X2" |CONV. 222 2613| 44| 169
PSV-013 11/2"X3" |CONV. 13.6 3817| 44| 35
PSV-014 11/2"X 3" |CONV. 13.6 3817| 44| 35
- - : 17.6] 22600] 42| 65
: : . : 950 27| 27
= ol H 22600] 42| 65 24265| 47.8 16324) 53| 148 950 27| 27
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31 HEdEIte

3.1.1 HEEBII MA73
1. 48382 e
11§09 B9

o HAZOPZI®ell A Abgst= §o19 AHol= a3t 2o

- AA )= (Design Intent) : AAAZF vigty = =12

- AETZNode) : HAZOP AEE 3tua st= w3k

- W4 (Parameter) : F3, ¢Y, 2%, Bl 3AHY] 58 21&
e e

- 7}ol = =(Guide words) : 42| Aoy} S #3 o3t

- o]&H(Deviation) : 7}o] =9 & 9} W=7} 235 o], 9
Qe Zol AA YEERE Hlold AH

AQl(Causes) : o]&o] dojupE o]f

- A3} (Consequence) : o]go] ol pB M of7|E &= A
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WA AYe HOE HGe AFNEI] Al AN e of

R 2 0 ZA
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31 HEdEIte

A5 2]

1

__o_._

U A3A4 #rtol &&

al

&

-

Bkel =

T
T

(1) "E&H

ks
pul

bt

H 419 o]0}

T
) BN

AA=A

T
T

7hell AbE-H

3

3

2

3

9]51‘

+

XO

Q) 71E F

ks
pul

=E

ol

B4 5

4) #

! A =HE & D)

F AN 2E B AlE A

- 8 =(PFD) 2 =4 454

- e A

o A4 Bk

ks
yul

by,

A A

bl A %7

S

v Akl A EF7HNode) S A

(13
=

o et HE

S

WS4~ (Parameter) 9} 7o) =9 =(Guideword) S =3t

BEERE S

i
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- A%3H HAZOPAIA ALEHE Jhol=giee] 27 9 A9

VAN
(o]

12 ZXO| Jj0|EQ =S Ko >

L/ S —
ZHol=S= g 9 of = FHE
o I
i M7 ose] 93| Hhstod No Flowztz =9 ! g S -
No, Not or | o) aro] o1 ar AET Wl fFol fAY s=A de
Ho] fo] e AH
None) A1)
i v T AL
o Wi} FH oz ZrbEe High Flowz}i @& 7%
% 7HHigh) Are AETZ oA So] A omrHT o)
i 2+ A
Loy | BT FACE gase [Highel weln A& At Sloids Nog
o il 8 £= e
HA e} AugE e fFEolu whs Tol &3] 8= Reverse
= = ol
o F(Reverse) g e © Flowglx ZdE A$ AEFZZ oA &A7}
= 3 Auit] Wsko 7 s=2= At

AA T 9o o2 Wl | 2 9(Contamination) T3 Zo] AAYE 99
B == A 712 o]FolA &= A

AAYE H2 &3] o)F | 24 vlgo] ZAXRE A o] MAgEU =R
AR A e AH HA &e A

AAYE g AXHA | 48FTF ZE, VALVE 23 22 5

FAY, o] FAHA

27HAs well As)

BB (Parts Of)

71 €}
(Other than)

o e

- 8%y Y9 A
52 T AFHE WMEE ASHolA ASHE FF A9, 25,
4y 5 oo] wAME SHHE S we AHTime)w AAx

(Sequence)& F7}sted ofge} o] 7lo|=f=9} 23HE o|gS Zolok

< A|Ztof 2tHsE olE >

—_ e -

o & PS| 9|
AR ZHNo time) 22 = YUt o] FolA A ¢k

A ZFA A (More  time)

BN
£
e
rr

A9)7} S eARRY 28] A%,

Al b= (Less time) 97} FeARY #A &=,

PN
XS
A
rlr
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31 HEdEIte

Al A0 ZHHASE OE >
ol =1 S e
Z2A A S ANZ, 2)RYG =4 AZHE
(Action too late)
x7|x2 | EHLAANZE, Z2)EY & A FE
(Action too early)
22 A 2S5 A
(Action left out)
o ) =% A aA g3 HeE J34g
(Action backwards)
HEZ2 SA ZF ol A shvhe] R 22X A S
(Part of action missed)
e zz StHA 22 F B Q3 2 A9 =2E gk

(Extraction included)
71eF L =%

(Wrong action taken)

3)

s AES} B P

(4) A AR AR ol A

3713k

23 Age wRd HAog WA
x0T FAGTH
BANE FHAGAT A ool thatelx
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31 HEdEIte

2t AETIHNODE)Y] 27 R AR FA

il

I A z="o] B3A4(3skekg, Control Logic &)oll w2}

il

3 7]

w
i
i
~
<
i
ol

Ho

b bse @

) P&IDel UE7F BYHE BEY 3 WA AETES A

S
ol

Slas

Sk of
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(D) zmorx=nA oAl

AEJANEE ()
T4 AN
Node _
s THEHS HE 2t o
1 PID-01 H2 STORAGE & SUPPLY SYSTEM
2 PID-01 TANK LORRY ell4 P-010& AF&-3t] T-0109] DCPDE F 3= &4
3 PID-02 T-010¢] NITROGEN PURGING ¥ VENT SYSTEM
4 PID-02 | DP9 EE P-011& AHE3to] T-1100 Fdst= 34
5 PID-03 DP drum< P-111& AF83te] T-110¢] FYste= 34
6 PID-03 T-110¢] NITROGEN PURGING ¥ VENT SYSTEM
(b)) T3, A3 HAEFZ s FAHALAANE, HEY & IH 7R
T2 ool 2ol Ayste] BEE 5 glow, AP} FPH] HAE
2 Aol mEt ALY F = ok
HE 2P B
TA - FHNETA
COidd s ?—7'—I- Ir M ol ol { ol ==
s |5 | THEA drol= dELX | HEX | SEEF
TAE HAUHo = ' o] 2]
— ’ oy d == A=A
000 1 1-1 wrerle] =9 07.07.06. CEVARES A &2
¥ FAO FHTE AL T JR FHOoE FE.IEIC
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31 HEdEIte

ol @AY} AE A7r) 22 (Worksheet) 2+ Wy

() 7708 sjol= —?4‘:

o o
of
N
1m
P
o

AEFRXBIOE HE

34 - THANEEA
02 |ee | wheE | gie | B0t | Za | woh | w5 | 2R |l 22| Jle
1 | % | 80ni/hr 0 0 0 0 X X X X X
5 Fo X O O X X X X X X
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S TA Oi|A]

01

(Facility status matrix)

g

M H].O x| At

o

n 9
= Z | Z|Z|Z
ol 1 5/5|0|8|38
E O
H Z EIEIRE Z
0 ©lo|o|o|©
< olo|o|o|O
Q2 olo|o|o|o
I olo|ojo O
< o|o|o]o|O
N ojlo|o|o|o
= o|lo|uvjo|O
.W,\Wﬂmaﬂ_.a_/l
= 0 o~

_.mu&\ma7woﬂ%
meTo_oo_oo‘%oo

o

)
oju

.UU
il
)
O
"
)

N

(Step/Node matrix)

Xt
vl

2t

2HE

NEEIOOOFO
m

mu__@ L || O m
o

% ||| O
mﬂ Ll |O|O|w
W_.q/E O|O |||
~

m_uo OO0 |0 |0
ol

EH O|lm || |
I Jm
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ﬂ_ﬂuu_ O | || | m
jum|

of

O f
d)_f L
mwl,m}ammﬂ
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187 N
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7F e’ 60782 A= 1ol A7
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o2 749 =
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et

= HR7} EojHof &

_(?4

-

BT T}l

™

4 (Deviation Chart)(0d]) >

A
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= 03 oo X X0
K ok o Nd N
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o wjp o T T 1
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AE FEE olgd w}
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(D) zmorx=nA oAl

HEHEE2I A5 Fat I[FX](Y)
F7 : H2 STORAGE & SUPPLY SYSTEM AEY : 07.07.06
TR g B
| s | o sixjord | 98 | ZA| | AHMAED
ws | OF | 2 € xxl |53 | ws | Al
s | ag e e W AEL AL A .
1 ge | mn a7 oz RIg NS 2. F A 2 - N
R TAEE SRR )
=) “OIEL” o= #H P&IDAA B3 HE F3tol| tiste] 7tol=gj=$
TE5 A&t 74 59 AA e HFIAE e} Zo] A xR
Ta Aol 3NN BT 1 % Srobn 71280,
2h) “dA” Hell= B P&IDAA A3 HE T3t thste] ojgo] dojd

T e ddEE oA dARH. E‘P‘/H ol thste] siit o]/
l = 7153,
ol %OJOH

bFodss 4eds deue oy
S 7334% 7% F3he] 7] Sshelok Gk,
) @A) AR el Zzte] e AUE FEHT) A% A
A7t BASRG oA WAl AEAE ST
A AP AE A /1 BA AR e FH oY g bsd A
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31 HEdEIte

s o] €& 2 s s & ¢
el = AxE &5, dHEgoR HAXd AgdE, w93, AV
(No flow) 717183l oJgk 4, Wi 542
A9 F AzwB A wjde] Alo]Z(Siphon) BHAY, F2A A3 g Alo)
(Back flow) 5
T TFs7t 7 EBE5d, F45 o4F UL EESS oY A4, #H9
(Flow) (More flow) A2 NG
THFTA iy =AY 2, 38 943, AAES, 25 52 = ST
(Less flow) A4 5
o4 Akl d = dwdr|e] FH OFA ZEH JAYuiFEAZ,
(Contamination) | ®ja&5-2], F7]9] <, v1AHSH B 25
A Z7} ETEE 2, FOFE, dAo An, AAANA 1A
o (More level) |2 A A
(LeveD OB TH A AT E A, FUHE, dAo] Ao, HAAAA 14
(Less level) 24 QA A
d=E St <5 s, oldNES, "B Ad, e FEuEeh 8 AojA
Slg= (More pressure) |(Surging)
(Pressure) dEgA 2B A, EA, dEAoEE Y, w3 vE T
(Less pressure) | A4, sEZFQ A9, HARA ke v
=357} B BAE, duj3g3Yd, dudry] FE v&, ¢ 2,
o= (More temperature) ©] A28k
(Temperature) Tzt _
g - W25 FEHY, AUEF B, 547 neng
(Less temperature)
o) 53R
il EUETT o) 14, neaw, 24 dE20)
(Mixing) (No mixing)
Tk A2 BAYE, S AAA PEY, SuEEAEs Ees
(No reaction) | v, ZFA A4
A A RS- 52PN B, A8 AFAE G, RESANAA BE,
(Reaction too far) | v B&A43}, A A4
Llacy Bk N o
. . . dE5x44 B, 4=x4 B, v B4, o888 o9,
(Reaction) (Side reaction)
[e=RE) NN
e xR BAY, 485240 B
(Reverse reaction)
o] ik AikstE FA, 254 Ao A, AAAN =" 1, S44W]
(Runaway reaction) vl #FF<], &7|HFH(4HsEES)
A= BHHEg EHolY TFE, 2EASH AHEgd o3 Asg)
(Viscosity) (Gelation), &1 <=2
ke A2} A, AAA2E [/ o3 vEFHAE HEAZE Ay
(Time) 4 HE
TALTA
AR A, AAA 2" S Fol o3 FAHAGA A 2 HE
(Sequence)
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87t ML

H

31 2

29 9

% (Consequence) T
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B =
= Nro i = " o
£ T % 2o
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~5 WUE — o Nro
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31 HEdEIte

3. B1M I 9l & XA
3.1 811X X
(1) BEaAdE 53 22 Ao x3tEofof gt

- 348 2 Ad Jje
- 349 938 54
- AEYL e 54
- "2y 9 ALY AFAE
- AR HI AE AV EA
- A 9 dAHo] x3¢H AAAH

2) AEH o3 AHEHNY ZE B U

3

(4)

)

rr

A58 o} “APA

ot

7}

AFd” & A4

O

TAEEE=PDY 183 5 HE 3 or o ALY 3AHAEY
AFE T glE 7t AR 87717 FAEMarked) P&IDE 91843 7}
A F(Hazard File)oll dsl A oF at™, HER 1A FL2X], AAEA A,

574491 7 LS AN Sis) A

=
J—UL

IAY T EE JRAE

=

AR o] ARE Zzte] ATHUe] AEE AT,
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(D) zzom=mA ol
3.2 IXXX

(D o) ANG AAHYL 3ae] 7)ol me SHENE Fote] A2
shelok B,

7} AR A ABBY 712 ABFF 22 o 22) FE9
AYHB7 Aol thstel SAe] HEbsE APBE 1ZGEF olsh
oJSHE WY AR BHEAE WEA Hsho} Bk,

U 34k #8715 @ AREFG5EDY Aol HAelA F g
Aol eH (=D oy AUALAGL 488 & ok

o AP WS 9y 4 3]
aofsts B A AR P AAZ eALA e 2NE A%
shok et

o R AELY ojg ALE T Mol P ¥ 92 52

B als] St

)

@ MAZEAAZ L ool ol 0 AYL meste] BAR 2@
7 BTt AN A W&
U ZF o g 9
o 7 B9 W Aol Y F

o
FFL W Ao ALY PP I
(3) BE AMATAGS The3t ¢S A 1eiste] A4

- 9, oidel, A, ou =X 2237
- AR AEAS AAEL AR T F A= vy 2T
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31 HEdEIte

A}

A7) SA6]de] AdEo] Aol WAStE AS WA 93
(ANALYZER) AT-3219] =&l wj#e] =5 HE AAT A

M
X
N

ANEAHAA AL | ASAH 249 AN AL HAEHE AL Y] HAste] w2
HEgA AA WMz 6 “-1h-3219] A BT FHs 4 A

N

gl 2 Y (Re-Boilene] &=AoE Aud A, &7] 7-V-327F Zurg
7hsAdol AEnE o]E0] WA Ve HIRE BNty 3ol Al
HkYgste] O X235 A& A

)
rO
=L
=]
z

'89\d ¥4 =4 (De-Bottlenecking) Al ol SMA 7 Vessel ol ]

$FUES 4 2shach
AMWE §F PE | A2 $AEL o §71°] HAE WHEFS ZAPAE w2t §71%}

H oW =

Block-out®l 7-%-ol kB &3 EEZ wjde] a7|& AAESIL
3t 7
=

Flare Headerd] 3715 AAHE 7l

(5) FHZEAL BAbe] SAo) wheh IR, 7| &H, AYF FoA 47 A8
=

(6) 184 W7} Azte] ANATARL o] WARe Aajol we} A F

() AYFE FAPAB FALNA Fo A3 DA WESo] HAs)
5

I AEAE BYEHSHA stofof T
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31 HEdEIte

3.1.2 ¥ Bt 54

T?

x{ﬂ/‘q u] 7}ow 7428l WIRHCH)S HElshe Aol nz 34,
= 77

o= ME
R 1o
flo it 4y i

doofn oo M
X

459 A A A9 Baons AQs, 0111:16]- gos
AR NAY A7 ol Td Wk SRS AL BA o= 0], HAZOPL
2497t g o MRS
3.1.3 3HAUY 54

2 7t A ArloA HEdte fal-A@EE S 7 7Sl g o A
Wl == 7]7] A2 R (Flange)ol A1 o] F=2 213 34 - Z ko] 93 o] g4t

EA st )

=3 HEZ g 2EF9 AP 182T 2 A kb Bl o
fal-AdEde2e ERAA dod, 34 S HED oEdd SgEe
FYZ YR LHH-53004 ¢F 204C 2 7121 o) A FE2H 1L
HEZ ogd#dll F2)FL Qsky ool ng 7AR /X7 F 2ua ol 2]t
s 4 Utk
3.1.4 3 Y FF
B 7h=A e Adrlo A EAste AT R AspAATF]] gl 9%
sHA-Ze & 4 Jon =3 HER gl SE 2 o3 Ao HFS
{-ﬂtﬂ- _/]: ohq_
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