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Abstract

The main point of this study is to find out duplicates and differences among various regulations from
different organizations. Also, it focuses on creating a reasonably unified regulation system to
standardize safety & environment management. In this study, I analyzed the commonalities and the
differences of two systems which are typical korean Process Safety Management System and off—site
Consequence Analysis. It is confirmed that there are 25 species of overlapped material of those two
systems and assessment like handling material information, facilities lists, hazardous substances and list
of machine power.

Process safety report focuses on onsite workers and facility protect. On the other hand, off—site
Consequence Analysis focuses on design, arrangement and management of handling facility from
off—site influence. I found difference two system of Enforcement purposes and way. Contradiction of
Harmful information of Chemicals Control Act and occupation safety and health acts from same material.
To be specific, There are no unit rule of occupation safety and health acts. so it permit inch, psi etc.
But Chemicals Control Act provides that m, Mpa units. Therefore, Each regulatory duplication of items
for chemicals management, standardization is writing so that you can coordinate overlapping items in
the measures the need to be presented.
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<Table 2> Off—site Consequence Analysis and PSM duplicate material

Subst f Pr fet
Substance of Off—site Consequence Analysis ubstanice © 0cess saiety
Management
Phosgene [75—44-5] and a mixture containing
1 Phosgene
more than 1.0%
Acrylonitrile [107—13—1] and a mixture containing o
2 Acrylonitrile
more than 0.1%
3 Ammonia [7664—41—7] and a mixture containing onia
more than 10%
Carbon disulfide [75—15—0 d ixt
4 arbor disu 1_ ? [ I and a mixture Carbon disulfide
containing more than 0.1%
Ethylene oxide [75—21-8] and a mixture .
5 . Ethylene oxide
containing more than 0.1%
Phosphine [7803—51—2] %! and a mixture .
6 .. Phosphine
containing more than 1%
Nitric acid [7697—37—2] and a mixture containin, . . .
7 & Nitric acid(over 94.5% of weight)
more than 10%
g Toluene diisocyanate [26471—62—5, 584—84—9, Tol dii ;
oluene diisocyanate
91—-08—7] and a mixture containing more than 25% Y
Chlorosulfonic acid [7790—94—5] and a mixture . .
9 . B Chloro sulfonic acid
containing more than 25%
Hyd bromide [10035—10—6 d ixt
10 ydrogen bromi f.e .[ ] and a mixture Hydrogen bromide
containing more than 1%
Phosphi trichloride [7719—12-2 d ixt
11 OSPROTUS e O_rl_ el ]_ and a mixture Phosphorus trichloride
containing more than 25%
12 Chlorine dioxide. [.10049—04—4] and a mixture Chlorine dioxide
containing more than 1%
Thionyl chloride [7719—09-7] and a mixture . .
13 . _ Thionyl chloride
containing more than 25%
Bromine [7726—95—6] and a mixture containing .
14 Bromine
more than 1%
2,4=Dinitroaniline [97—02—9]and a mixture . .
15 . Nitro aniline
containing more than 1.0%
Benzoyl peroxide [94—36—0]and a mixture .
16 . o Benzoyl peroxide
containing more than 25%
17 Hydrogen cyanide Hydrogen cyanide
18 Benzyl chloride Benzyl chloride
19 Methyl ethyl ketone peroxide Methyl ethyl ketone peroxide
20 Hydrogen chloride Hydrogen chloride
21 Sulfuric acid Sulfuric acid(over 10% of weight)
22 Chlorine Chlorine
23 Hydrogen sulfide Hydrogen sulfide
24 Ammonium nitrate Ammonium nitrate
25 Hydrogen peroxide Hydrogen peroxide (over 52% of weight)
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<Table 3> HAZOP Risk assessment

P & ID NO. DH 1507—058—-PI03 Process Sulfuric acid tank (CT-4002) and the pump, around the pipe
The design intent Safe storage and transportation of sulfuric acid used in waste water treatment
e | T Risk | R dati
stre is| ecommendati
No Deviation Causes Consequence Safety guard uenc ¢
ngth Rank on
v
To prevent leakage
H2S04 chemical during Chemical
M Tank (CT Z O%I;C?It H2S04 chemical Ln;ng | e;mc}al d Expansion
T nl - in ver—flow , sho
1 ore d e Tank (CT—4002) ove e, sou D 3 4 Control
Level valve mal—operation install dike and a K
over—flow. Equipment
open. storage tank area.
Operator training.
Pump
H2S04 chemical discharge
Less Tank (CT—4002) inlet Wastewater treatment - safety valve
2 . Operator training E 3 5 .
Level valve mal—operation delay Installation
close. Recommendati
ons
When leakage of A tank <':ar dArivers and APump
. . . When inhaled or sulfuric acid entrant discharge
sulfuric acid supplied tact the skin. it i traini fet I
contact the skin, it is ainin, safety valve
3 Safety | to H2SO4 chemical | OTH U P An £ D 2 3 | tyﬂ -
armful to the human er wearin; nstallation
Tank (CT-4002) ; & .
i body. protective safety work Recommendati
with the tank .
carried out ons
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<Table 4> Results from Risk Assessment Model Implementation

1. Information of Equipment

@) ti
Storage Sulfuric acid Operating peration
. AMB Pressure 0.041
substance (7664—93-9) temperature (C
) (MPa)
. . . Vessel . .
Container type Horizontal cylinder . 1.54 Container height 2.140
diameter (m)
Storage Save the liquid
Stocks (k: 22,101.6 . L 1.7
ocks (ke) conditions Liquid level (m)
Disch: 11 Wheth
ischarge wal 149.32 . ether N
area(m’) indoors
Reason for
selection Leak
equipment
2. Weather conditions
Temperature L . . . X Atmospheric
i Humidity (%) Wind direction Wind (m/s) . Also curved surface
(C) stability
13.5 64 WNW 1.6 D Field
3. Leak conditions
Leak Leak
Leak form Plumbing leaks . © 0.0 cdrage can 1
height (m) fancy
Rel
Leak size (mm) 50mm . clease 1,194
Time (sec)
The total
Leak rate(k 18.5 22,101.6
eak rate (kg/sec) leakage (k)

<Table 5> Comparison of Warning signs

O tional Health and
Chemicals Control Act ceupationdat Health an
Safety Act
Sodi . causticity, Aspiration
causticity, 1rritant
um hazard
hydr
e
.. causticity,
causticity, Acute toxicit
Sulf Acute toxicity T v
uric Aspiration hazard
[Figure 2] The main protection target location acid ‘s @‘ ‘s @‘ ‘e
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<Table 6> Comparison of substance

Process Safety Management Offsite Consequence Analysis
amount of handling (kg) amount of handling (kg)
chemical . chemical e
substance CAS No. Daily dealings Maximum substance CAS No Year dealings Daily
amount storage amount Maximum
Ammoni
Natural gas 68410-63-9 2,670,000 - o Adomtl;;q )| 186-21-6 360,000 1,200
ydroxide A
98%—1,000,0
Sulfuric acid 00 98%—3,460
Sulfuric acid 7664—93-9 3,450,000 15,000 7664—93-9
wiune A ° (98%,30%) 30%-3.4500 | 30%-11,530
00
Sodium Sodium
1310-73-2 2,100,000 7,000 . 1310-73—-2 2,100,000 7,000
hydroxide hydroxide (25%)
182442—-95—
NMC 1 360,000 1,000
Nickel (IT Ifat
fckel (D sulfate | 0150 97 0 | 3,150,000 10,500
hexahydrate
4.2 A7} v <Table 7> Comparison of Risk Assessment
Process Safety Off—site Consequence
%LZ-]O ZgEus ﬂ x—]] _LOﬂ/H = _?,]@/\é 347} 7]1:& o2 Management Analysis
HAZOPS 43I, 219jga7lolilt o)) -
A 7V AASE & AlaL AU E ufgoR 3 assessm
5 = 9o oA EHE FEld Ao R ent HAZOP PHR, OCA
- - techniqu
AABIATE P HE A RS A T el €] es
=, ﬂAPEﬁEMWJ A FEE AR THY
=] = =] =] O =
O}‘i» ?1’78_5’:?(]% /g'}\] O}‘}‘f A]_Ot] X]—”]g 'ﬂ&]g EE:]Q} Considering handling
.\7517]»% 3]—93\2_13%’ Zo]- 051 1‘501:,\751 ]»1_‘—_; ZH’H-/] o:ﬂ ] %@v‘i‘— Purpose Protect your employees facilities  sites outside
- Y - and business facilities influences, deployment
HI’/]’ og?g:@_?,] "H ‘Zl‘ri'_ 0, 1 Ha EH]C %3’:]'%7(]3] and management
dshE T5 olgste] AYEE EESith ol 9
=] O =] =] (e} = B
sunﬂ: %ﬂ 01‘7 ] _ﬂo A ?:11 ’ ZSIL%]‘TE‘ r’H)?D]———E ﬂ' Q-%ZE]' evaluati Consider the business
- - - _ Internal business
?A% /\] —?—P/] /K]—ﬁo]‘ ‘g-l = /\] Ho]—xﬂ ‘%‘ = ] T,H‘gl— r;r:gc fternal business outside influences
o © -
=

7—;;& o= 374
o] FAALe] oA
?‘*ﬁﬂﬂ 943587k 7ol v=

N ABS 9 % gek, FARa A 49199

AR A
H5F ) MES ¥R S i v 4
1 it ]

528 25%F07 el o]
TAY] = 7] o]F HA



Aol Fald R 7)ol AXsh= Al ol Wi, A
TH= 7ol EAIRS Bl & 5 ik
@ F A= 2+ 2 g s B faE9E £
55 SH7AES, AX 9 AugA|, it 9 7pAaF]
HA 5 AR o] EANSIIAITE ZF AlellA AA|
k= 7o R el $g Rl & & QIditk 53]
AbdebdR AN ell= &9 agol §lo] inch, psi 52
HRE AR 3 4 glon) sEEddERS m, Mpa
9] To® sk Y A 9l 3 4= gk
B odjeMe 3 de A gelddE e
84 Tl Weks HAHoR PAY A AlE B
&}gﬂ' @‘ﬂ', 1:H/\o]' i}@l—%g-ﬂ %?ﬂl—‘:ﬂ' 7]%01 iﬁ]—ﬂo] O]ih—/Hfs]_—, o 7(451?'51:7,]. O:]:rL*y/\
QAR A ] o] HATEe] ATEHE 240 L;;JL RO AT
A ke ZE ER SRl kst AEE R Oi]x: q;:sh ol ek} Fahuka}
G AN ANSH: 1] B olFow Aol ol © B a2
k= Ag 1 & = qllek ofel = seshEd e ;;fﬁ@f’g v Sre=Al
o] BFslE Bdl TEAMIS Y Aokl A4 cTtesert o
HE Ffste] Aladigel 7]elE 3 FeAo] girkar
AbE T

6. References

¢
>
of

[1] Small Business Administration, Technology
Roadmap Project (2013)

[2] Occupational Health and Safety Act , the
Ministry of Employment and Labor

[3] Chemicals Control Act , the Ministry of
Environment

[4] Kim , Yoon , yunjunheon , Kim bacteria,
bakgyosik, Off—site Consequence Analysis
Study Introduction(2014)

[5] National Institute Chemical safety, Offsite
Consequence Analysis summery (2014)

[6] Occupational Safety and Health Agency,
KOSHA GUIDE (P-92-2012) Guidelines for
source term modeling, (2012)






