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318 AZHHO] T A2 AR 32 A olo] 4gHe LEASo] ATiolof

9. A7171719] BA

0.1 L& ke FHA ASH A7|H, 71AH R AsA HEEofok ¢

9.2 BE HjAut, AE7] Alojul Sole AT FolA FHA AST HaH
HA B o] M Eojof g},

9.3 A5719 AL @A Y £= BH o] FAA HEE AgHAE 4
}ojof g},

9.4 Aol AAHE Be FAAL 54 vd dAdAES AREoto{oF Tt
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11. 9=dy] FHZA|

11.1 IF=A49 #71= F4 30meld 54, 49 42 12mm ol 55 =
d2u)E Ta2 oF F5S ARESIT

11.2 39 #ol= fHIEZRE EX7HH0] 6molsil 4% 25cm o4, &3
Y720l 7.5m ©J|5Fel AL 60cm °lA E&EAF1t)

113 A=HE 7Hse BATH ALY H2E Agstel HA5E FTRL
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EX| X =

NOTES

1. MAIN GROUNDING WIRE SHALL BE USED 95MM
BARE STRANDED COPPER

2. TAPS TO EQUIPMENTS GROUNDING SHALL BE AS

FOLLOW
MOTOR :  GV25MM 2
TANK & VESSEL GV50MM 2
PIPE RACK & COLUMM :  GV50MM 2
PANEL:  GV25MM 2
PB: cvamm 2
LEGEND
_T_ C-SLEEVE
° EQUIPEMENT GROUND LUG
@ Eﬁ — - =
issinn L_=zIx(STEEL GRATING)
I . | — = = m. . . — 30|AS
| S| EEL] kaolé'T .
| | on
[ T T 45871 43458 TolaS TON HOIST RAIL
g M-100-1~4(1ton)
y . A287
g/ -
i Slstem CHLORIN CONTAINER RM
# . M-100-5~8(1ton)
luin %287
N i o N -
L I . _|7 . . - . . 4
| b U
- - p A X2 A4
E 5 i
'S D = T e T _aﬁ ki F z = T 1}
g L_=21x(STEEL GRATING) 4 LECTRICAL ROOM
NEWTRALIZATION R |
I
'EJ CHLORINATION RM A
F-120 L] 3
(80mh AN T
- :»;‘71\)@'
ki 1 M-111-3 M-111-2 M-111-1 M-110-3 M-110-2 M-110-1
H (20kg/h) (20kg/) (40kg/h) (20kgh) (20kg/h) (20kgm)
w05 HAFOI|D HWARYI|C WAFUr|E FAFQUIC AFSI|B  HAEYUI[A
1N /
|
N
N\
00
n
=3
]
@— ; Z = 4 ;
I Z\ZZA\
,% @ MAIN GROUND WIRE(BC) SOLDER
l_ < C-SLEEVE BC STRANDED
v b COPPER WIRE
g INSULATION
BC STRANDED
i M COPPER WIRE
‘[ @ l GV STRANDED
COPPER WIRE
§ INSULATION
o~
o3 N= XA | |.| % | —
m HI1-S ‘= IN[=) P~ =
W SCALE: 1/50
ED—01 ED—02
UPPER WIRE GROUNDING STANDARD INSTALLATION DETAIL
KOS HA Oox.l A xl. NO.| DATE REVISED | CHECKED |APPROVED] PROJECT TITLE DRAWN Bv CEPARK | SCALE NIA
OT O© 12 % xF 04 A Ad od A= =4 = DESIGNED BY C.E PARK qugio 20526
3 KOSHA OO OT O =—|—A| = HL1lo '='XI HHX|_|_ CHECKED BY - DRAWING NO. REV
4 APPROVED BY - KOSHA-E-01 0
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2.6 QAN ME H AXIHH XIEAM

2.6 AHEH|Y A U EXPIE

1. 8 X

2 AL Al ko) gupd AAwE TE 9 7)Ee gstel, 717144 A
Wagh A W AXARA, LARS A 249 B8] o] LA EE 57| U
PAAAAL @ AAPE AP vhesier At

3. 714 (MECHANICAL)
3.1 83=(CODE) ¥ 7+4(STANDARD)

(1) API (American Petroleum Institute)

(2) ANSI (American National Standards Institute)
(3) ASME (The American Society Of Mechanical Engineers)
(4) ASTM (American Society For Testing And Materials)

(5) KSE=3d#E)

(6) AAPHEAY 4 24T, 1Y7IATE

|t
A
=
i
r,
rE
=

3.2 7IAFS 71A9 B Au7E Wil A AR/ AR EHE7E "t o4
7431 % 1 AR AR5 ges] HFstoioF ofaL, 7|AEA Al FEH
A

A= =AE FAstoiof 2t

4, H71 (INSTRUMENT)
4.1 283=(CODE) ¥ 74(STANDARD)

(1) IEC (International Electro-technical Commission)

(2) NEMA (National Electric Manufacture Association)

(3) NFPA (National Fire Protection Association)

(4) IEEE (The Institute of Electrical and Electronics Engineers .INC)
(5) ISA (Instrument Society of AmericaStandard)

(6) API (AmericaPetroleumlInstituted)

87



(D zxomzny oA

(7) ANSI (American National Standards Institute)

(8) ASTM (American Society for Testing and Materials)

(9) KS@EH=HAMY#EE)

(10) AtdetA R A ¢ set=daay, 1d7tasey 5 =W T=d+

4.2

BE A, A D AHE o)A TR AT D BATAY|B A
A¥e W & ABS AL AL 9Fow Ftt

5. BX| (STATIONARY)

5.1

5.2

5.3

5.4

-85 =(CODE) ¥ 14 (STANDARD)

(1) ASME (The American Society of Mechanical Engineers)

(2) TEMA (The Tubular Exchanger Manufacture Association)

(3) API (America Petroleum Institute)

(4) ASTM (American Society for Testing And Materials)

(5) ANSI (American National Standards Institute)

) KSE=4td )

(7) AR AY 9 sk, 1vtasey 5 FW SR

A8 F=(CODE) A&

A287](Pressure Vessel & Tower)H

A 27|(Heat Exchanger)&

B 9 (Tank)

A& (Material)

H¥Z4w-Z(Standard Nozzle) & ¥il¥H(Piping)

= AAF= - =W Hol oA AARRE 4

staz, A& Al &daE 9 H|ny] 5 HJAPE FE85] o] FofR| =X A%

AFARS] A3 9 TATEA o] A AEet AR = AR = Q=A1E AFEsto]oF gt

AR Al FEAE Bz & AR B dAFA
Z

stof R4 4710

6. HiZ (PIPING)

6.1

88

837 =(CODE) ¥ +3(STANDARD)
(1) ASME (The American Society Of Mechanical Engineers)



2.6 QAN ME H AXIHH XIEAM

(2) API (America Petroleum Institute)
(3) ASTM (American Society For Testing And Materials)
(4) ANSI (American National Standards Institute)
(5) KS@H=HAMY#EE)
6) AR AY 9 Ist=dded, 17tAadeY 5 FW TR
(AHAtHEAY 9 AP EAZw KOSHA GUIDE &)

6.2 iz 9 RojAne|7t Sl 2A A A==t 3732 LAYOUT(H
T4 olAAY ZEIhTol A ARE A5 FHstolof star, A A
A5t W& vjEoly ELujdy} RjAR|(f54RAFE), E2/EY, A%t
dujet B Fopet 1HdolR So] WH7]E 3 A SPECIFICATIONO| #g
SRS FHstofoF gt

7. ®7| (ELECTRIC)
7.1 2§37 =(CODE) ¥ 7+3(STANDARD)

(1) IEC (International Electro-technical Commission)
(2) NEMA (National Electric Manufacture Association)
(3) NFPA (National Fire Protection Association)
(4) IEEE (The Institute Of Electrical and Electronics Engineers .INC)
(5) The Standard of Japan Electrical Manufacturers Association (JEM)
(6) Japanese Industrial Standards (JIS)
(7) KSE=4td )
(8) AR AY 9 Ist=ddey, 1dvtASYY 5 FW TR
AFARMAEA ¥t 9 1A, TFAEHAREAFE KOSHA GUIDE §)
7.2 A7 AATFAHMHCC Electric Design Criteria) & &35 9 A4
U = H+ € 482 T T
7.3 AIEAY FE2= 4 H 4 [ECE 7IeLl & F&otH 78 =y &4
Hfoll A gt 71 oS d&
7.4 B= A=, GH E FX]= 7oA S0 Alg71E 2 451713 B
Al 2 o AlEE AHE S AS Y3o= 5, Juj/QoA AlZtE = 2=
3 A 94 A= FA71He FAE B o AR AR&stoiof gt

]
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8. EX, UXx HE

8.1 %

8.2

8.3

oo
NN

O
0 R

-8 =(CODE) % +#7%(STANDARD)

(1) ANSI (American National Standards Institute)

(2) ASTM (American Society For Testing And Materials)

(3) KSEH=AIIEE)

(4) A=Y, AR A 4 spshadyay, AviATEE 5 = WA
(esf Hat 2 IA], AR EASE KOSHA GUIDE 5)

ERS BE 449 VAR 27] EFAAS AA Blo] G5 3P 240
Aol YES 7% AR BgIlolol hL FUT BE ZPT 71ZFAY
o] F4L T3 Fstolok Tk

AHE T BAATF ol9fel Tg9| ofzlel] = HANFH FUT HEEY,
7| ZBAR] G, vPR B AN Robote] A W7, AV, e, akdu)
2 G Aest FAve] FHS T2 FAstolor At

AT 9 A 4G S0 HUYH Al FHS T AStolof Sl
NZ A 4T BB 27, AU RS, o Roete] 710% Fx 9 vt
gole] 39S T gstolof drt

ZAH|

#.85=(CODE) ¥ 7F4(STANDARD)

(1) ACGIH(American Conference of Governmental Industrial Hygienists)
- Industrial Ventilation A Manual of Recommended Practice for
Design 28th
(2) KSEH=4HYEE)
() H7|SFEAY, AR A 5 =W T
(A7 LA D LALTFHE 5)

ol

9.2 Q7TFAAE 2 Z2AS] P} P FAE TS 7L AAE loF It

10.

o:]

aA2

AAXALl AA ., AR AY, &8 x|, AAF U A]AHd dske] TKCS 57 80

35 ASEA GAFALE), EEAPAS 28 stolof e,
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2.7.1 U=

D FeHF(EI9) BA

=9 Mz 2A7|1E % BA

2.7 7IEt

(1) 3t
- @4] : Gas Upward Flow Scrubber
- SRAGEIHAD) - 20% THAH
- 7kA8% 100 ppm ©J3}
- A4 : FRP
- 2% 25 m
(2) 8=
55 HE 37|(in) g SHAEmMY) | EHH(M/m’)
Raschig ring Ceramic 11/2 12 312 118

6) 3 B4
- 4]
- A7]
-8F 12 nf
- A& @ FRP

ZAOILE MIZA

Atz 0|8

: 1,600 ¢ /min x 15 mH (for water)

34 © Turbo Fan
- 8% U ¢

:12kW>< 380 V x 60 Hz
: GC200, SM45C

© 60 m/min x 200 mmAq

: Rectangular, Indoor Type
1 4,500W x 2,300L x 1,200H

S6 KW x 380 V x 60 Hz X 4 Phase
: FRP, STS304

Yot FeHoR ol & e W 59 4A 24 B2
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2) ¢AWBE A WS-8

(1) 94 53 Load summary

s 37| ME ok S HAUE =& (kg/hr)
(mm*mm) (MPa) LY 7+ Fail M Xpeh ol =5 xy
PSV-01 25*25 2.0 - - 750 1,000

* oL T} 17 AX|=
(2) 94 o #j&8%F : 1,000 kg/hr
(3) 4 =& Y2l : HIA|

93

2

3) T3 &&F 2 F3l

(1) =4
- NaOH &% : 20%
- NaOH 9% : 1.219 kg/m>(20%)

(2) 94 F=HW) : 1,000 kg/h

(3) ¥F3-4]
Cl; + 2NaOH = NaClO +NaCl + H,O + 25kcal
(P4 1 : 7H94Tt 2)
(4) B2 AAZH(100% =) 0.01%)
X = 1,000 kg/hr + 70.9 kg/kgmol x (1-0.0001)
= 14.1 kgmol/hr = 999.9 kg/hr

(4) F4&E Fok=d 283 NaOH ZFHY)
Y = 2 x 40 kg/kgmol x 14.1 kgmol/hr = 1,128 kg/hr

(5) 20% 71 NaOH 2(2Z)
Z = 1,128 kg / 0.2 = 5,642 kg/hr

94



2.7 7IEt

(6) L3S NaOH §=(Q1)
Q1 = 5,642 kg/hr x 1,219 kg/m® = 6.877 m’/hr

AAEZEE 185t 10 m?/hr(12,190 kg/hr, 167 L/min)

(7) A& B3 AHV)
V=10 m?’/hr x 0.5 hr =5 m’
* orHME X = 300|H AR I
256l NaOH B2 10 m2 ME

I' [eX=X=}

= 74 ol 6fES 2

rolI

w 302 W 2 S TR

4) F3s 2
(1) ¥4 3 d=5Hede 24

= Farsto] X= g AlAE

X& @ = £V . (Z—j)% = 112”010900 X ( 1722?9 )0'5 = (.55
o] 7] A
V 94 8l&8%K1,000 kg/hr)
L : 3l HA%8K12,190 kg/hr, H7]H]E 12.1922 714)
pe : 7FAEE (2.4 kg/m®)
pr ¢ 2BAA(20% NaoH) U= (1,219 kg/m®)

@ X= & 0552 7I€2% Y5 ¢ 0.087 =& H G2 A
0.5
0.087x9.8x24x1,219\" __ .

YXgXpGXpL 0.5

V/: fd
( Fx "2 312 1%?
o] 7] A]
Vo gy wEsEs 7aek(ke/m’s)
: 597F5%(9.8m/s?)
Vendor Data(Raschig ring 1 1/27)

g AA A= (1 P, 29 A A

D g o
95

g
F @ Z3AA A$(G12 m’,
1
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® AA 4L flooding pointy 60%(f)ZE Z2H

V f=286x0.6 = 1.71 kg/m>s

@ o dHE 24
4= I( _ 1,000/3,600 016 m2
Vf 1.71
o] 7] A,

4 =g S
® & 4739 2%

4%0.1
D= (%)&5 = 0.45m

1.3 107 0 x 10008 15529/1291 o 4 9742/9 4 =1.18 (kg/m?)/

o 7] A1,

Cy, Cy @ FEEA AAS 93 2AE AS(1.3x10°, 0.0131)
L, A AH §12,910/0.8)

v, AR 7t

X HEXO=Z Ceramic = PP MEO| SH=0]| CHSH %
21 4,000 kg/m?hr0|22 i

>

2,000 kg/m?hr

10
AR QB0 F25 &2 4 9

(2) 3= &ol AXt

Z= HpoX Npga
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aX(Vﬁﬁ o
ALA S tholi a 0.5
H, : 713AY T9s=ol(m (La’)W X(P(;XDC;) )

Z5 245 (kgmol/m?hr)
L Ao Zgt 2245 (kgmol/m?*hr)
o B,y ¢.m = A A(0.79, 0.38, 0.4, 0.0034, 0.22)

N6 Spaspe] #uES(ClL 7120E 0.875, 71)
Pa * DG

PL_ . ogare] 4ulEZ(Cl, 71202 824, Bd)
Pr ° DL

x (0.875)%° = 0.23m

15,529

a0 a00) (24 =06Im

H, = 0.0034(

75 % 1,274/70.9
15,529/40

)

+0.61 =0.9m

Hpo =023 +

2.7 7IEt
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of 7141,
v - B GFERD) 7hael Yol B=(100%, 10° ppm)
y, - T EFE) 7HAY dEYor 5%(0.01%, 100 ppm)
® $H1(2
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L olg

(3) 23
© ¥4 #E8&F 1,000 kg/hr
@ 20 NaOH <=%F : 12,910 kg/hr
@ A3 :1.0m

S4d&E =°] 1 10 m

dEE

@
® Al 1 1.18 (kg/m?)/m
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( How Can the Hazard Be
Eliminated or Controlled? )

la.

1b.

lc.

2a.

2b.

2c.

3a.

3b.

3c.

4a.

4b.

4c.

Ela.

Cla.

Elb.

Clb.

Elc.

Clc.

E2a.

C2a.

E2b.

C2b.

E2c.

C2c.

E3a.

C3a.

E3b.

C3b.

E3c.

C3c.

E4a.

C4a.

E4b.

C4b.

Edc.

C4c.

E = Eliminated

C = Controlled
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[EX] 1] 22 SZH(Occupation inventory worksheet)

X2 22 H(Occupation inventory worksheet)
Hs LMY SEE e
[EX] 2] 2! 22 H(Jop inventory worksheet)
X2 EEH(Occupation inventory worksheet)
ENE 5 S EEE
BIHXt HEH
e ael xS CErEH]
= (Job or Activities) (Loss Exposure) e " =g
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XIQIOLHELA QIHEXOI OFAL (041)

| | B AR ==
Xt H(Job title) : A X| Y (Job location): H 7t XHAnalyst) : HE 2 (Date) :
LA Job #) ZHol M= (Job description) :

Sl HEY LA » a2l A =(Hazard Description) :
(Hazard type)

ZAk(Consequence) : | S22l EAX|(Hazard Controls) :

=28 2H E= 2|Z(Rational or comment) :

[EX] 4] ZIHQIHEA 2FAI(042)
EHOHEM AFA(042)
At AX|HJob location): T 7t XHAnalyst) : HAE U (Date) :

ZrefchA 8l Q) M&(Job description) :

2 29l Mz (Hazard description) :

=0}
els
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KX|(Hazard controls) :
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[EX] 5] ZHLTEA LA(GHI3)

RIQJOITEY 2LAI(0)3)

XHOI O K H A

Hi 1=

<Job Safety Analysis Worksheet>

M(JSA) RAAE =g ¢

<Job To Be Performed> :

2 M <Department>:

JSA ZHME Xt
<JSA written by> :

S8 HYN D)

<Job  performed  by>

(names)

HEU<Date> :

H=AHME)

<Supervisor>  (Signature)

N2 S T,

58 =+ A 7| 2RTH|
Personal Protective Equipment, Special Tools and Other Equipment Required :

A=
Step No.

712 &Y A
<Sequence of
Basic Job Steps>

HAYE Foifigac
<Potential Hazards>

A IR MR}
<Recommended Safe Job
Procedures>
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4.2 €4
D) 5454 1 27t (4R 1M 8% E2dekmg/ 1 E= ppm)ol =25k
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() HE1 3¢

0.07 kgf/are} 2eto] del= A4
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(1) T]=AFAAYSHS|(ATHA)O A ¥HESH ERPG2(Emergency response planning
guideline 2)

(2) U= HESHEPA)NA LIS AEGL2(1AZH)(Acute Exposure Guideline
Level 2)

(3) Tl=r YA (DOE)OA THSH PAC2(Protective action criteria 2)

(4) 1= APXAEAH(NIOSH)OIA HHESH IDLHImmediately dangerous to
life and health) %9 10%

(5) IDLH =217} §le &42 &9 &AH= IDLH A& dAlste] A8
Ak,

<
=2 T
D 0.1 x LC50 & 0.2 x LC50

* 302 0| 3t 7ol 2 0.1, 4A7H &0 o
(WP 1 x LCLo

3 30l 3L 0.2 Mg

(th 0.01 x LD50(3)
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[BX] 1] ML AL} H MDSHEN 2t
a 1=
AL ALEI2 H AMAEEES Fi
T = E|Ho| Atu ALtE|L2 CHEEO| Atn ALfE|2
718 AEAtE
SH(m/s)
CHZ | 2P & (A~F)
CH7 |2 =(0)
5E(%)
HEUHAHT|(m) OANEZOEADO=fEE ()| DAZOEAD =9 £ ()m
=3 5 gt
=39
=39 YH O 71 O AN O 2 (A + 7| H]) O 71 O AH O 2 (A +7|H])
HH[E(E= B2
2L (MPa)
2H2E(0
FEFY 37|(mm?)
€80| A7|(m’)
3o 52t
FEZL
ZI T A thkg/s or kg)
3&0|(kg/s)
2H|/b2Hkg/s)
|3t 2t
N . 4 kW/m? 125 kW/m? 37.5 kW/m’ | 4 kW/m’ 125 kW/m?  37.5 kW/m’
SPH-=AKEO| ORE=A2(m)
- 7 kPa 21 kPa 70 kPa 7 kPa 21 kPa 70 kPa
S2-IR0] OJXf= 2(m
. 25% LEL LEL UEL 25% LEL LEL UEL
eHitZ-2lskg(m)
. ERPG 1 ERPG 2 ERPG 3 ERPG 1 ERPG 2 ERPG 3
SHtE-5g(m)
@ 52 15 n/s B SY9| B4,
@ CH7|P8E= F e &40 Ci7|2F8E
@ t7[2ke A 397t ZSoto| AU 25 = FY 2=
@ = At 3dZt 00| et 5k L & 5k
© BEUARY|= AlZ, EA, 29 T olLE MISAL dH 2EAZY] 7|
©® =Zo| JHl= 7, AN, 28 F SIS M3
© FE72 A7l 3 L i £352| 0| ol 7|
330| A7|= AHS Hdot B0 okl 7|
© HEA U= MY AN £E5E(kg/s) EE FESKg)S 7IM
390|, 2| HiZ0E FES(SLLE) L= ALRES I
@ SH-SAIZO= 4, 125, 37.5 kw/mPo| SAIZ0| O[X:= 72| 7[THEY SAIER oz MF 7tks)
@ SL-0Yol= 7, 21 70 kPaQ| MAO| DIX|= AHE| 7|M(Ty M2 Yo|= M 7ts)
@ 2-Qlobyol= QISFYMHLE 7tA0| STt 25% LEL, LEL UELO| &l= 72| 7|2 s== &l MY 7+ks)
HE-=2g0l= SE=H| 527t ERPG 1, ERPG 2, ERPG 37t El= 2| 7IM(E sEe 9 18 7ts)
© FF= OX= SAE, Y, 2t ske 8HE 7ks
Aol Sle g=2 45 7ts
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3.3.1 7HQ
KOSHA O0A$A9] g4 AZEAHA 4 F2 A 4 7153 A7 IR H S
ANSET. Ph AEALLS AJrARAY o] FHEHEL agos

585k s|2=s =
1(T?/VCA) 1(Sc"l' EL) LCs0@, TAIZH ERPG 1 ERPG 2 ERPG 3
0.5 ppm 1 ppm 293 ppm 1 ppm 3 ppm 20 ppm

obg, Fd AFANIL G487, AohEy, 12D,
Q25 1YY Y AFN] 24 F 24 5o e

oh2 gujo] uls) ot UF Shehta BTl Bt

(1) Ay @ A4 87(¢H Ad)

(2) A% =27] : ID 770 mm, L 1,600 mm
(3) A& : 1,000 kg

(4) SAL= @ 25C

(5) AL : 0.679 MPa(Z3stHA)

6) ¥ HHAH : 10 mm
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@ IO ETIA] GA|

3.3.2 Al AL YW AtNGFYUEXM

21y

AR AUl ¥ ATEEES T

T+ = Z|ofo| AL AlL}2|2 CHQte|] At AJL}E2| 2
714 A XHxtE
SE(m/s) 15 3
7| P = (A~F) F D
7|2=(0) 40 25
SE(%) 50 50
HHHET|(m) OAZ R EAQD2HEE ()m OAZ R EAQDZHEE ()m
=3 % dH|
=329 BN PN
=H0o| HEf O 718 O H& W 22 +7]H) O 718 O 4 W 22+ 7| H)
MH[F(EE Hi2ESR) i 87| g 87|
27 Qt2{(MPa) 0.68 0.68
SP2E(0) 25(Z22HHK)) 25(Z 2 K|)
FZE320l 27|(mmd)
£30| 37|(m’)
i) [v/E==~nl;
FE40
A& A Aka/s or kg)
3 E0]|(kg/s)
A H|/Hf2kkg/s) 4.7 kg/s 4.7kg/s
ofsi At
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_ 7 kPa 21 kPa 70 kPa 7 kPa 21 kPa 70 kPa
Z2-1110| OfX= H2km
L 25% LEL LEL UEL 25% LEL LEL UEL
SHAA - 21D (m)
N ERPG 3 50% LC50 LC50 ERPG 1 ERPG 2 ERPG 3
SHMAN-EM(m)
7,469 2,649 1,612 1,346 570 373
O EH52 15 ms B ENO E,
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® Url2=s A 3H7F FSot0| 2 2k L= S 2k
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@ ALl 2™ AMSE FELE(kg/s) e FEEKg)S 7IM
SE0|, M|, Hio= FES(BLUSE) E= AL E J|XY
@ SH-ZAIHOE 4, 125, 37.5 kw/nP2| SALZEO| OJXjE 72| 7[TH(EA ZAIHS Qo2 MY Jhs)
@ -0l 7, 21, 70 kPa| 10| OJX[&= H2| 7|Tj(EA M2 olz MH™ Tt+s)
@ QIS0 QISHEMR|LE ZEAO| ST} 25% LEL, LEL, UELO| El= H2| 7|RHEH sEe= Qo] ME Ths)
-E40lE S8EEO SE7t ERPG 1, ERPG 2, ERPG 37t &= 2| 7|M(EA sk= Yo ME 7ts)
© = OX|= SAE, Y, 2t 5= B8 Jts
SHEFARO| Qe aE2 MEF 7Hs
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(2) e-CAMIZYEN T=T]H)

ALtz |a<4=_':2¢ == auEe| |
FE=EE
== (CHLORINE) > MW : 70.9 kg/kmol, BP : -34.0°C
2E 2= (Ts) 25| |*C > | STACIXT=S (Pg) 579 | bar
T EPAE EEHEYE EEohoE A - T ErarEl IESHOl A
- HEEEF 1000 kg - O ™MERI 072 m3 -
O 2 a5 m* SR =T m*
x| EEEER =2=8= - [ mues ogrs
[ Bl 2 oo =(&=0l) m B Mo ZEZ=E m
FEEE
SEEE B 5= === Tk
== AFE D) mm FEF o= (Cd) | @
= EREHAITE 600 |s |EMEILR o | mm
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=g || = || W\
ALtE 2 = e B HEBSE(C) MT=(h) AZAH FESHko) SS3(mm) ISNSEAZZD) ISHSSZAH 2DM 0 3 AH
E242| 5= ALl =2 24 (CHLORINE) 25 679 EFpeH 1000 = (| BDA | = A
672 bar SE2E 25 C -
o m v FEI A mm -
H 600 -
== 4.657 kgrsec == 1000.0 kg srs=Az 0 sec ==z 26 m =Esus 4.6569 ka/sec

(e-CA Al ALZ|R 23 3 =53
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3) ¥yt A3 Ayl e 1(ALOHA)

(1) He
O A MARCE 7 Eo| o]&H«= AXFFEA 209 F st vl=
EPAS] ALOHA &
O 7|1& AH+= 2o 9 ko] Ay e} sty +&+ 2715 10 mm &

(2) 24Z21H(Text)

CHEMICAL DATA:
Chemical Name: CHLORINE
CAS Number: 7782-50-5 Molecular Weight: 70.91 g/mol
AEGL-1 (60 min): 0.5 ppm AEGL-2 (60 min): 2 ppm AEGL-3 (60 min): 20 ppm
IDLH: 10 ppm, Ambient Boiling Point: -34.3?C
Vapor Pressure at Ambient Temperature: greater than 1 atm
Ambient Saturation Concentration: 1,000,000 ppm or 100.0%

ATMOSPHERIC DATA: (MANUAL INPUT OF DATA)
Wind: 1.5 meters/second from ese at 10 meters

Ground Roughness: open country Cloud Cover: 5 tenths
Air Temperature: 25?C Stability Class: B
No Inversion Height Relative Humidity: 50%

SOURCE STRENGTH:
Leak from hole in horizontal cylindrical tank
Non-flammable chemical is escaping from tank

Tank Diameter: 0.77 meters Tank Length: 1.6 meters
Tank Volume: 0.75 cubic meters
Tank contains liquid Internal Temperature: 25?C

Chemical Mass in Tank: 1000 kilograms, Tank is 96% full

Circular Opening Diameter: 1 centimeters

Opening is 0 meters from tank bottom

Note: RAILCAR predicts a stationary cloud or 'mist pool' will form.

Model Run: traditional ALOHA tank, Release Duration: 9 minutes

Max Average Sustained Release Rate: 125 kilograms/min(averaged over a minute or more)
Total Amount Released: 1,000 kilograms

Note: The chemical escaped as a mixture of gas and aerosol (two phase flow).

THREAT ZONE:
Model Run: Heavy Gas
Red : 494 meters --- (146 ppm)
Orange: 747 meters --- (73 ppm)
Yellow: 1.4 kilometers --- (20 ppm)

THREAT AT POINT:
Concentration Estimates at the point:
Downwind: 500 meters Off Centerline: 0 meters
Max Concentration:
Outdoor: 143 ppm, Indoor: 7.34 ppm
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ppm
200 -
150 Red LOC
100 -
Orange LOC
50
Yellow LOC
0

0] 10 20 30 40 50
minutes

— Qutdoor Concentration

------ Indoor Concentration

60

At Point: Downwind: 500 meters Off Centerline: 0 meters
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Cloud Width [m]

Cloud Width [m]

Cloud Footprint
Leak
. I
0 1 = Category 1.5/F @ 1 ppm
— —— = Category 1.5/F @ 3ppm [}
g m——— ———r ——%_—h\_\ = Category 1.5/F @ 20 ppm
1 /—/_/ \ == Category 1.5/F Pool
0 = >
= /
_ k /
—Q /’_/-_/_n—
100 — —
50 100 150 200 250
Distance downwind [m]
(Cloud Footprint, &7 50 mm)
Cloud Max. Footprint
Leak
T T T T
2000 — Category 1.5/F @ 1 ppm (9.44502E+06 m2) [ |
] PeuliREERs — Category 1.5/F @ 3 ppm (3.44626E+06 m2)
1 = Category 1.5/F @ 20 ppm (368344 m2)
1 == Category 1.5/F Pool (42,1055 m2)
1000 // e — \\
° — >
-\ / -—-'—_'-___--F- .-——-—'—""__F—-—‘
_.—l—-_'--_._._—
-1000 \\ - 7
q \'~v___..--—""’-
-2000
500 1000 1500 2000 2500 3000 3500 4000 4300 5000 5500 6000

Distance downwind [m)]

{Cloud Max. Footprint, =&+ 50 mm)
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Maximum Concentration versus Distance
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(CHOtOl At AlLfE|2)

(3) &t AtuALE|Q 24 Z1H00000)

FET XS 5 mm 10 mm
1 ppm(ERPG 1) 6,050 m 7,450 m
3 ppm(ERPG 2) 4,200 m 6,000 m
20 ppm(ERPG 3) 1,300 m 2,550 m
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Cloud Footprint
Leak
I I I
= Category 1.5/F @ 1 ppm
—_ = Category 1.5/F @ 3 ppm
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Maximum Concentration versus Distance
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