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Abstract - Related incidents and accidents are frequent after 2000 years, such as the outbreak of the Taian
peninsula crude oil spillage and Gumi hydrofluoric acid leakage accident. In the wake of such environmental
pollution accidents, Consensus has been formed to enact legislation on liability for the compensation of
environmental pollution in 2014 and the rescue, and has been in force since January 2016. Therefore, in the
domestic insurance industry, the introduced environmental liability insurance system needs to be managed
through the standardization formula of a new insurance model for managing the environmental risk. This study
has been carried out by the emergence of a safe insurance model with a risky nature of the risk type, which is
one of the services of the knowledge base. The verification of the six assurance media on the occurrence of
environmental pollution such as chemical, waste, marine, soil, etc. is expressed through semantic
interoperability through this possible ontology. The insurance model was designed and presented by deducing
the relationship between the amount of money and the amount of money that was written in the area of existing
expertise, In order to exclude the possible consequences, the concept of abstract is conceptualized in the form
of a customer, and a plan for the future development of an ontology-based decision support system is proposed
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to reduce the cost and resources consumed every year. It is expected that standardization of the verification
standard of the mass of mass will minimize errors and reduce the time and resources required for verification.

Key words : Ontology, Standardization, Knowledge Representation, Insurance, Environment Liability
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Table 1. Facilities subject to environment liability insurance (By 2013)[3]

Facilities object to damage liability Facilities object to liability insurance
. st . ..
Atmosphere | Air pollutant emission facilities 48615 | Atmospheric 17 class and atmospheric emission 4,664
facilities
Water wastewater discharge and zero Water quality 1% and specific pollutant emission
. . L 49,201 L 5,618
quality discharge facilities facilities
Waste treatment facility
. 4,680 . .
Waste Construction waste treatment 1980 Designated waste treatment facility 760
facility ?
Oil pipeline and submitted for the risk 556
Sol Target facilities for soil pollution 22868 management plan facilities,
management ! Storage capacity over 1,000 oil and pollutant 420
waster storage facilities
| o e e
chemical .. e p . 6,889 Essential Hazardous chemical target facilities 1,206
submission hazardous chemical
substance . s
handling facilities
‘N01s‘e NoTs.e and vibration discharge 143254 ) )
vibration facility
Total 177,487 Total 13,224
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Table 2. Subject of environment pollutant risk assessment[7]

Assessment Required basis documents Criteria
Air source emission management system(SEMS) report, license, TMS and
Atmosphere L
self-measurement data + annual operation time data
Whol . S and self da As of the end of
Water ole country wastewater emission survey repcfrt, WTMS and self-measurement data December last year,
+ annual wastewater discharge data c
annual emissions®, use
Chemical Harmful chemical substance performance report data, toxic gas use performance data and handling t(?tai
according to high-pressure gas safety management law amount of material
Waste Allbaro system performance report document
Soil Certificate of completion of report for 'n‘leasurement soil pollution management “Finally license®
facility (storage capacity) as
. . . e of end data of
Ocean Certificate of marine facilities (change) notification .
insurance
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Fig. 2. Amount of substance adjustment of emi-
ssion process [8].
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Table 3. Information on basic premium rate calculation for Atmospheric media[9]

Specific atmospheric . . . Basic premiums per
No. hazardous substances CAS No. HEF_i DistHH_i substance (Vkg)
1 Cadmium and compound Cadmium and compound 10 0.75 9,XXX
2 Hydrogen cyanide 74-90-8 3 0.75 2,XXX
17 Chloroform 67-66-3 9 0.75 8,xxx
18 Formaldehyde 50-00-0 10 0.75 9,XXX
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Fig. 3. Environment Insurance Liability substance accounting approach.
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Estimation_rule = If ( ‘PlaceOfBusiness have waterQuality(?Simplicity)’
Then( ‘ EIL premium base 200000 (?Simplicity),|
Delete( ‘PlaceOfBuisness have EIL Account longProcess (?Simplicity)’))

data = ( ‘PlaceOfBusiness have atmosphere’,
‘PlaceOfBusiness have waterQuality’,

‘PlaceOfBusiness have waste’,
‘PlaceOfBusiness have soil’,
‘PlaceOfBusiness have marine”)

‘PlaceOfBusiness have chemistrySubstance’,

print forward_chain ( [Estimation_rule], data, verbose=True)

Fig. 10. Example of forward chaining of simple accounting.
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He mrom Agat Aol 2o HHolzt 2
%+ ol

Fig. 120]4] EAS= 2E2X|E AHEsto] W&
w3 B BgdRdel 140 gt 8,
AL, A8 LT Aol ES golsA] sk F
2 st Wz Bae] YALS e 7| ETte] B
Ag Eakstol A4 maRsh Hrk. ol W
d82 Protege editorg AR&3l=d|, add-in &
A%1Ql DroolsE &3l oA A4 2 & 2Hd
sto] AdYsteint. o= F& At AFEAY] HolH,
4 W 24712, Wz 22 44 A% 5o djo)
Huo|A7F SHEH &L Fo TAE =43
311, legacy systemd} @ ¢jo] 7l Aoz Hot

g,

KIGAS Vol. 22, No. 5, October, 2018

33 EAMeHE HiE SAE Mo X4 5H

GAAARY O 71 A APl o ul
2 27 S 919 QAR Aoz Alztsiol
AAL Aoz 3] Uk top down WS
2 g3l5ie{14]. Fig. 13) (13 2ol 4] Zej2el
EIL2 274 Al AFGe vl 4 A4k =q<l
(EmissionAccount class)¥} 7]&of| 7115 Al AMY
A+ (RenewalAccount class)$] 39 S A2 BF
stA gk Algteb 74l AEY Sejas 7k A
(Simplicity) 7} wj& &2 ¢ (NoneSubstance),
HjE &3 F4F (AccountTask)2 A=, Z42¢
o] Zej A9 AA &AL hasSubProcess, hasSub-
sequentProcess, isSubsequentProcessOf, isSub-
ProcessOf2 7 o] =t}

- 10 -



F&:&

Z =
=3}

et

cEREGEEREE ROE ST ERE R S

EIL 252X+ protege 2Z4A HYVE & o5, ZF Sl A9 annotations?] rdfs:comment
s Agstoleh ol A e AR dak ARl 2 Ba) Felsrlc. Fig 132) (2% top-down )
Zo] Hj& BRAS AASH] Y8 A= R &4 2] 9] asserted hierarchyZ 4}¢| processDomain
A Zea ko] EYHo| AL, Bl ol 2 Zejast 519 FYAS 719 AR BTG

Aole Mavt vk whebd, 491w, Table 4 A Zehao) ojuE Pelsac.
Sejzel stg) 2eagrel WA Bl Sl
parent 9} child THA 2 TEa}T. L= 2+
Y 7He] =22 919 parent, child, constraint,

precondition2 %

Az FAE

34 vhE 23 FA YD2IF
Wy B H S A ¢
13,00001 74 Abgiabel B 717k

d

oft
)

b

=

i o
oo 2

o
Ll

decomposition, name a8

Table 4. Definition of domain ontology about EIL accounting

Class name Individual class definition Examples
owl:Things Default assertion in protege -
ProcessDomain EIL Ontology domain Accounting of emission substance
.. Discharge substance accounting of target . e
EmissionAccount & s 2 8 Accounting for target facilities
facilities
Discharge substance accounting of renewal
Renewal Account g s & -
facilities
. . L Closed or none business during insurance
NoneSubstance Facility without emissions . i
period
L . . . Joint prevention facilities, Waste generation b
SimplicityConsignment Discharge substance treatment consignment P . & Y
business
ST Discharge substance water treatment .
Simplicity . Water all around consignment
consignment
AccountTask Discharge substance treatment accounting Atmosphere, water, chemical, waste, soil, ocean

PlaceOfBusiness PlaceOfBusiness AccountActivity

Customer

- companyName: String - AccountSubstance: Real
- insuredMass: String

- enteredPremium: Real

companyName: String
insuredMass: String
enteredPremium: Real

- name: String
- address: String
- phone: String

+ setAccountSubstance(a: Real)
|| + PlaceofBusinessicompany: String, + getAccountSubstance ( ): Real
insureMass: String, enterPremium: Real) + getGroup ( ): String

+ setCompanyName(company: String) I

PlaceofBusinessicompany: String, insureMass: |
String, enterPremium: Real)
setCompanyName(company: String)
setinsuredMass(insureMass: String)
setEntertedPremium(enterPremium: Real)
getCompanyMame( ): String
getlnsuredMass( ): String
getEntertedPRemium( ): Real

! i !

WaterQuality Waste

+ Customer{n: String, a: String, p: String)
+ setName(n: String]

+ setAddress(a: String)

+ setPhone(p: String)

+ getName( ): String

+ getAddress( ): String

+ getPhone( ): Real

+ setlnsuredMass(insureMass: String)
+ setEntertedPremium(enterPremium: Real)
+ getCompanyMame( ) String
+ getlnsuredMass( ): String
+ getEntertedPRemium( ): Real
- numSubstance: Real

| - accountEach: Real

l - numSimplicity: integer

FinalAccount

+ FinalAccount(substance:
Integer, simplicity: Integer )

+ getAccountSubstance ( ): Real
+ getNumsSimplicity { ): Integer

Atmosphere ChemicalSubstance

- manageMethod: String

- exhaustNumber: Integer

- compenent: String

- compenentAmount: Integer

- manageMethod: String
- component: String
- compenentAmaunt; Integer

- manageMethod: String
- component: String
- compenentAmount: Integer

- annualResultReport: String
- component; String
- componentAmount: Integer

+ atmosphere(manageMethod:
string, exhaustNumber: Integer,
component: String,
componenAmount: Integer)

+ setManageMethod (m: String)

+ setExhaustNumber(e: Integer)

+ setComponentAmount(c: Integer)
+ getManageMethod( ): String

+ getExhaustNumber ): String

+ getComponentAmount( ): Integer

+ waterQuality hod:
String, component: String,
componenAmount: Integer)

+ setManageMethod (m: String)

+ setCompenentAmount(c: Integer)
+ getManageMethod( ): String

+ getComponentAmount( ): Integer

+ wast 1ageMethod: String,
component: String,
componenAmount: Integer)

+ setManageMethod(m: String)
+ setComponentAmount(c:
Integer)

+ gethManageMethod( ): String
+ getComponentAmount( ):
Integer

+
ChemicalSubstance(annualResult
Report: String, component:
String, componenAmount:
Integer)

+ setannualResultReport (a:
String)

+ setComponentAmountic:
Integer)

+ getManageMethod( ): String
+ getComponentAmount( )
Integer

SoilOcean

- license: String
- storageCapacity: Integer

+ SoilOcean(license: String,
storageCapacity: Integer)

+ setlicense (I String)

+ setStorageCapacity (s: Integer)
+ getlicense( ): String

+ getStorageCapacity ( ): Integer

Fig. 14. UML diagram for the EIL PlaceOfBusiness class with access specification notation.
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