
2017년 화학산업 및 

지진대응 안전사고 예방 워크샵

- 세  미  나(4월19일(수)) 13:00~18:00, SK행복타운(울산)
- 공장견학(4월20일(목)) 09:30~13:00, 동서석유화학 울산공장





2017년 화학산업 및 지진대응 안전사고 예방 워크샵 개요

ㅇ 행사개요

- 주 최 : 한국석유화학협회, 한국RC협의회

- 일 정

· (1일) 세 미 나 : 4월 19일(수) 13:00, SK행복타운 대회의실
· (2일) 공장견학 : 4월 20일(목) 09:30, 동서석유화학 울산공장(정문)

- 대 상 : 회원사 안전담당 임직원

ㅇ 프로그램

일 자 시 간 내  용 비  고

4월19일(수)

13:00~13:30 등  록

13:30~13:40 개회 및 인사말씀
박인  상무

(LG화학)

13:40~14:20 글로벌 QHSE 시스템 및  안전문 화  소개
박현철 교수

(울산대학교)

14:20~15:00 지진사고 발생 대응방안 및 사고예방 우수사례
이성민 박사

(한국건설품질연구원)

15:00~15:20 휴 식

15:20~16:30 일본의 내진설 계 기준

Dr. Takasi Ohno
(High Pressure Gas Safety 

Institute of Japan)

16:30~17:40 지진대 응 비상시나리오 및  체크리스트 소개
Dr. Hidefumi Toyohara

(Nissan Chemical Industries)

17:40~17:50 폐  회

4월20일(목)

     ~09:30 집  합 동서석유화학 울산공장

10:00~10:30 회사 소개 및 환경안전우수사례 발표 동서석유화학

10:30~12:00 공 장  투어

12:00~13:00 중식 및 폐회

    ※ 상기 일정은 내부사정에 따라 변동(순서 등)될 수 있습니다.





           목  차

주제 1  글로벌 QHSE 시스템 및 안전문화 소개

       ················································································· 3

박현철 교수 (울산대학교)

 
주제 2  지진사고 발생 대응방안 및 사고예방 우수사례

       ··············································································· 19

이성민 박사 (한국건설품질연구원)

 
주제 3  일본의 내진설계 기준

       ··············································································· 41

           Dr. Takashi Ohno (High Pressure Gas Safety Institute of Japan)

 
 주제 4  지진대응 비상시나리오 및 체크리스트 소개

················································································79

          Dr. Hidefumi Toyohara (Nissan Chemical Industries)

 참 고  지진 대응 체크리스트 

·············································································· 103

          

     





울산대학교

박현철 교수

주제 1

글로벌 QHSE 시스템 및 안전문화 소개
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HSEQ

- -
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Safer
Eco-friendly

Energy-efficient
Quality-best

: (B.E.) → (MBA) → (Ph.D.)

• 

• 
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(Solvay Group)

Creating a major chemical playerCreating a major chemical player, HSEQ ‘SCMS’

5

3 90% 

43% 

(CSR) 

2011 9 , Rhodia Group

2015 7 ,  Cytec

* 1863 ,  140 21

2016
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1. HSEQ 

2. HSEQ 

< >

HSEQ

SOLVAY WAY
Corporate Social Responsibility ’ ’ 

SCMS*
Solvay Care Management System HSEQ 

HSEQ-STD, PRO
.Corporate HSEPT standards, procedures
.GBU Q procedures

HSEQ 

*SCMS ISO9001, ISO/TS16949, ISO14001, OHSAS18001, ACC RCMS, PSM HSEQ 

Basic(level 1) , Solvay Way(SW), Solvay HSEQ standards & procedures, PSMS, 

SPP Solvay HSEQ Intermediate ~ Best in Class(level 2~4) .

. HSEQ
.

.
HSEQ .
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HSEQ

Solvay Way SCMS HSEQ-PRO

5. 

8. 10. 6. 7. 9. 

11. 

12. 

SCMS
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HSEQ
� -> -> 

1. , CTA •

•

*5
100% 

, CTA
1

•
* / 

/ / / 
/ / / 

• , 

•

2. SOCRATES

3. SRD, PHR

4. ERA, ESA, ORA, RMP

5. PSMS
6. FMEA

7. TRA

• CTA: Critical Task Analysis 
• SOCRATES: Solvay OCcupational Risk AssessmenT for EmployeeS (CTES + Keiron)
• SRD: Safety Review on Diagram( ) (HAZOP + LOPA)
• PHR: Process Hazard Review( ) 
• ERA: Environmental Risk Assessment 
• ESA: Environmental Significant Aspects 
• ORA: Off-site Risk Assessment
• RMP: Risk Management Plan
• PSMS: Product Stewardship Management System
• FMEA: Failure Modes Effects and criticality Analysis 
• TRA: Transport Risk Analysis 

(Technical measures)

, (Personal Protective Equipment, Training)

(Elimination)

(Substitution)

(Organizational measures)
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HSEQ 

HSEQ SIMSER+: -> (’05), ( 40 / )

HSEQ : 1 / , : 1 / , 

(MSV), (NCR), LSV, HSEQ tour 2 / . , 2 / . , 4 / . , 12 / .GBU

(HIRAM) :HSEQ( ) : 1 /5 , :

(GPI) 1 / . . , 
/ / . (FTA)

(TBM), Safety talks / , 

HSE (CHC) 1 / , 
: , : 1 /

100% , LTT

(SD, project)
: 
: 3 / .

/

(BBS) : 1 / . , 2 / .

(S. contacts) 1 / .

+  

→

HSEQ 1 / . . . .

HSEQ 

→

HSEQ 1 / . ( ), . /
HSE , . ( )

HSEQ , 1 / or 2

+  

.poster.W/S, 1 /

5 

, / , , 1 /

, 24

8 /

HSE , . ,  

, 1 /

HSE , 

, 1 /

LSR , , N+1, 

2 / , ~ 

, 80%,
90%

!
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HSEQ 

.2016 12 31 ( )

+ 

1.HSEQ 
2. &
3.SW, SCMS level 1~2 
4.

13
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1. HSEQ 

2. HSEQ 

< >

HSEQ

* incentive HSEQ : 30%,  / incentive/penalty : 5%  
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Q3 2016 SCMS closing
meeting 

2016. 10. 04.

SCMS internal audit team

Safer
Healthier

Eco-friendly
Energy-efficient

Quality-best

1. SCMS 

17

• ISO9001/ISO14001/OHSAS18001/TS16949 ‘ ’ .
SCMS ‘ ’ 4 ‘ ’ .

• ‘16. Q3 SCMS Corporate (11/22~11/25)
SCMS ver.1.1 gap .

• Final self-assessment 4 (10/25) leader auditor . 
(10 14 Final self-assessment

)

• SCMS covers HSEPTQ as Integrated Management 
System(IMS);
.ISO9001: 100%, TS16949: around 80%
.ISO14001: 100%
.OHSAS18001: 100%
.Solvay Way(ISO26001, ISO50001), PSMS, SPP, ACC RCMS, PSM, SCM
.Solvay HSEPT Policies, Standards, Procedures, Guidelines

• 12 elements: 49 sub-elements: 70 requirements: 1,002 Yes/No.

13



2. SCMS element team 
Element Content

No. of 
Sub-

element
Leader Member

1 Leadership & Management 
commitment 10 o o , o , o , o , o , o

2 Compliance management 3 o o , o , o , o

3 Customers requirements & 
Product development 4 o o , o , o , o , o , o

4 Hazard identification & Risk 
management 8 o o , o , o , o , o , o

5 Human resources 2 o o , o , o , o , o , o , o , o

6 Procurement & Management 
of suppliers 2 o o , o , o , o

7 Supply chain & Logistic 4 o o , o , o

8 Production 2 o o , o

9 Maintenance & Inspection 3 o o , o , o

10 Quality control & Product 
release 4 o o , o , o

11 Emergency preparedness & 
Emergency response plan 4 o o , o , o , o , o

12 Performance assessment 3 o o , o , o , o , o , o

‘16, 8/29 

1. 4 (2015~ ): o (E2,3,4,8), o (E6,7,10,12), o (E1,5,9,11)             
2. Element team :  element , 

• requirements(70 ) level 2 .

• field check( + ) 
SCMS level 2, Solvay Way level 2 100% .

• incentive Corporate .
Incentive = (SCMS % + Field %) /2

• , (HC 
PARK) Corporate .

19

3. 2016 SCMS element team’s target
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* element requirement

‘16, 10/04 4. (1/2)
El.
(Nb)
:1

Sub-
Element
(Nb):1.1

Require
-ment
(Nb):1.1.1

2014 (Target level:2.0) 2015 (Target level:2.5) 2016 Q1, Q2 (Target level:3.0)
2016 Q3 (Target level:2.0)

Q3 Q4 Q3 Q4 Q1 Q2 Q3

Level 
( %)

Level 
( %)

Level 
( %)

Level 
( %)

Level 
( %)

Level 
( %)

Level 
( %)

1 10 15 1.06 (52.9) 2.06 (103) 2.27 (90.8) 2.90 (116) 2.66 (88.7) 2.43 (81.1) 1.70 (85.0)

2 3 7 1.29 (64.5) 2.64 (132) 0.86 (34.4) 2.64 (106) 2.35 (78.3) 2.78 (92.8) 1.14 (57.0)

3 4 5 1.40 (70.0) 2.60 (130) 1.50 (60.0) 1.90 (76.0) 1.60 (53.3) 2.30 (76.7) 1.30 (65.0)

4 8 10 1.64 (82.1) 1.93 (96.5) 1.50 (60.0) 1.90 (76.0) 1.15 (35.8) 1.95 (65.0) 0.85 (42.5)

5 2 4 2.50 (125) 2.50 (125) 2.38 (95.2) 2.62 (105) 2.37 (79.0) 2.12 (70.8) 1.50 (75.0)

6 2 3 1.50 (75.0) 2.00 (100) 1.00 (40.0) 2.50 (100) 2.50 (83.3) 2.00 (70.8) 1.00 (50.0)

7 4 5 1.80 (90.0) 2.60 (130) 1.50 (60.0) 2.60 (104) 2.60 (86.7) 1.30 (43.3) 0.80 (40.0)

8 2 4 1.25 (62.5) 2.13 (107) 1.38 (55.2) 2.75 (110) 2.75 (91.7) 0.75 (25.0) 1.62 (81.0)

9 3 3 1.50 (75.0) 2.38 (119) 0.83 (33.2) 2.50 (100) 3.00 (100) 1.30 (44.4) 1.50 (75.0)

10 4 4 1.83 (91.7) 1.83 (91.7) 1.38 (55.2) 2.50 (100) 2.25 (75.0) 0.62 (20.8) 1.00 (50.0)

11 4 5 1.40 (70.0) 2.10 (105) 1.50 (60.0) 2.30 (92.0) 1.50 (50.0) 1.30 (43.3) 0.80 (40.0)

12 3 5 2.00 (100) 2.31 (116) 1.90 (76.0) 2.80 (112) 2.30 (76.7) 1.00 (33.3) 1.00 (50.0)

Sum 49 70 1.52 (76.0) 2.26 (113) 1.52 (60.8) 2.49 (99.6) 2.25 (75.1) 1.84 (61.3) 1.22 (61.0)

‘16, 10/04 4. (2/2)
• requirements(70 ) level 2 .
• requirement 38 � 45.7%

Chapter Document review Interview + Field check

1.1.1 QHSE Policy 2 0.5
1.5.2 Internal communication 0.5 0.5
1.6.2 Improvement plan 0.5 0.5
2.1.1 Identif ication of regulatory requirements 0.5 0.5
2.1.2 Assessment of compliance w ith regulation 0.5 0.5
2.2.2 Compliance with voluntary programs 1.5 1.5
2.3.1 General rule 3 0.5
2.3.3 Personal Protective Equipment 1 1
3.1.1 Requirement related to the products 0.5 0.5
3.4.1 Management of changes 2 0
4.1.1 Identif ication of environnmental aspects 0.5 0.5
4.2.1 Occupational safety 0.5 0.5
4.2.2 Preventive & protective measures 3.5 1.5
4.3.1 Industrial Hygiene 0.5 0.5
4.4.1 Occupational Health 0.5 0.5
4.6.1 Product Safety 0.5 0.5
4.7.1 Product Quality 0.5 0.5
4.8.1 Transport Safety 0 0
5.1.1 Employees competencies 0 0
6.1.1 Purchase responsabilities & authorities 0.5 0.5
6.2.1 Management of contractors 0.5 0.5
7.1.1 Reception of raw  mtrl and other incoming goods 2 0.5
7.2.1 Unloading/Loading operations & handling of hazardous material 2 0.5
7.3.2 Storage 0.5 0.5
7.4.1 Packaging & shipping of f inished products 1 0.5
8.1.1 Control of manufacturing processes 0.5 0.5
8.1.2 Health & safety hazards, & environmental aspects 0.5 0.5
9.1.1 Preventive maintenance 2 0.5
10.1.1 Quality control of raw  material & sampling operations 0.5 0.5
10.3.1 Calibration & test of measuring equipment 1.5 1
10.4.1 Identif ication & treatment of non-conforming product 0.5 0.5
11.1.1 Identif ication of potential emergency situations 2 0.5
11.2.1 Emergency response plan 2 0.5
11.2.2 First aids & emergency medical attention 0.5 0.5
11.3.1 Drills & large scale exercises 2 0.5
12.1.1 Customers complaints & inquiries 0.5 0.5
12.3.2 General planned inspection program 2 0.5
12.3.3 Housekeeping 2 0

Requirement

5

1

2

3

4

12

6

7

8

9

10

11

15



SCMS audit wrap up
Solvay Way + Level 2 requirements 

at Onsan PP site 

Corporate Audit Team

25/November/2016

Audit result summary 

23

• SW target for Onsan PP site in 2016: 2.74(68.5%)
=> : Solvay Group 1

• SW HSE part performance from SCMS in 2016:
3.35(83.8%)
=> : Solvay Group 1

• Achieved all level 2 requirements of Solvay Way and
SCMS 100%
=> Solvay Group Solvay Way SCMS 1

16



HSEQ

HSEQ risk
, 

HSEQ
‘SCMS’

1. : -> -> 
2. HSEQ 
3.
.
.
.

4.
5.
6.
7.
8.
9. .
10. .

HSEQ

more future’ workshop

1 : 40

2 : HSE   40

3 : SCMS   40

4. ACT      30
5. Safety  30
6. 20
7. PSM     20
8. OpEx   10
.
.

* : 10 /

17



� PSM P (‘03~)

� 1 (‘10~)

� A 
(‘10~)

� A (‘04~)

� (‘08~)

� HSEQ
1 (SCMS, Dec. ’13: 96.1%, 
Nov. ’16: level 1~2 100% )

� CSR 1
(Solvay Way, ’15: 73.0%,  
’16: 81.8%)

� IMS 
(DNV, Nov. ‘14 )

� 1
( : Aug. ’12~) 

Contractor

“A”  levelZero 
Accident

PSM

“P “ level

Fire Safety

1st level

Emergency

“A”  levelEnvironment

Green Color

SCMS

1st ranking

HSEQ 

Contractor

“A”  level

’17, 2/28

!

Contacts
E-mail: rhodia@ulsan.ac.kr
MP: 010-8523-8750
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한국건설품질연구원

이성민 박사

주제 2

지진사고 발생 대응방안 및 

사고예방 우수사례

19
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High Pressure Gas Safety Institute of Japan

Dr. Takashi Ohno

주제 3

일본의 내진설계 기준
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KRCC Workshop at Ulsan 

Emergency response scenario, a checklist of countermeasures 
  

Dr. Hidefumi Toyohara 

Nissan Chemical Industries, Ltd. 

 
[preface] 

At the Japan Chemical Industry Association Responsible Care Committee, in order to 
prepare for the "Nankai Trough Gigantic Earthquake" and "Tokyo Inland Earthquake" 
that is expected to occur in the near future, we organized "earthquake and tsunami 
countermeasure exchange meeting" in 2014. At this meeting, we discussed the 
experience of the Great East Japan Earthquake, the response taken at that time, and 
the preparation situation for member companies' earthquake disaster. We modeled 
response to the earthquake and tsunami disaster, and compiled it into a check list form. 

 
As the assumed earthquakes, in the Kanto region, " Tokyo Inland Earthquake 

(magnitude 7.0)", in the central region "Nankai Trough Gigantic earthquake 
(magnitude 9.1)", in the Kansai region "Nankai Trough giant earthquake" and 
"Uemachi fault earthquake (Magnitude 7.6) ". 

Many companies decided the damage prediction based on information from the 
Government of Japan (Cabinet Office). Meanwhile, companies located in areas other 
than the above (for example, Hokuriku region etc.) often assume a seismic intensity of 5 
or more, and earthquake proof diagnosis and plant emergency stop corresponding to 
this seismic intensity were planned. 
 
 

[Checklist of countermeasures] 
The checklist is summarized in 1) Emergency Response scenario at plant, 2) Emergency 
Response scenario at Head office. Items to be addressed were classified as "large items" 
and "small items", and "specific activity cases" and "notes" were stated. 
 
1. Emergency Response scenario at plant 
In the event of a plant being damaged, it is necessary to prevent the leakage (in some 

cases, diffusion prevention) from reservoirs and manufacturing facilities as well as 
secure the safety of employees and, in some circumstances, to stop the plant safely. 
Incorrect initial countermeasures will trigger the occurrence of fire and explosion 
accidents and have a great impact not only on the factory but also in neighboring 
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communities. In order to prevent such accidents, it is important to diagnose earthquake 
resistance of facilities and implement various disaster reduction trainings. 
The response varies depending on the location of the plant (coastal or inland), 

manufactured items (petrochemical or pharmaceuticals etc.), raw materials (dangerous 
goods, high pressure gas etc.) held.  
 
2. Emergency Response scenario at head office 
Based on the experiences of the Great East Japan Earthquake, companies were 

positively engaged in confirming the safety and responding to those who were difficult 
to return home. Although the East Japan great earthquake occurred during the daytime 
on weekdays, discussions were made on how to contact the management, when 
establishing an earthquake on a holiday or at night, where to install the disaster 
countermeasures headquarters, securing traveling means, and so on. 
Regarding communication means, each company secured a plurality of means such as a 
satellite phone and a dedicated line, on the assumption that the mobile phone is hard to 
be connected.  
Regarding the headquarters functions, Some companies have headquarters in East 

Japan, West Japan, and the functions are dispersed. Headquarters functions including 
information infrastructure were built according to the situation of each company. For 
disaster reduction training, various assumptions were made, and each company was 
actively involved. 
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