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Nam-Goo Kim I. Introduction of KEC

Tunnel Fire safety Engineer — JI , Background of Centralization

= Korea Expressway Corporation (1995 ~ ), ]I[ . Network & Zoning
Team Leader (HQ)
= PIARCTC D5 member (2008 ~ ) IV. Systems & Operation
= Educational Background
e B.S. on Building Equipment V . Operational Issues

e M.S. on Architectural Environment

* M.B.A., PhD(c) in Business Administration
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|. Introduction of KEC

1. Overview of S. Korea - location




|. Introduction of KEC

1. Overview of S.Korea - Key Figures

(as of Dec. 2017)
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|. Introduction of KEC

1. Overview of S.Korea — Total Road Network

(as of Dec. 2017)

Type of Road Authority Length (km)
Total Length of Road Network 110,091
Expressway KEC(on behalf of MOLIT) 4,717
National Highway MOLIT 13,983

Special , Metropolitan Special Metropolitan
; i 4,886
City Road City Government

Provincial Road Provincial Government 18,055
City, County Road City / County Government 68,650

¢ MOLIT : Ministry of Land, Infrastructure & Transport



|. Introduction of KEC
2. Expressway Network : 7V X 9H + 6 Ring

o

K iacdii “._." '.":-,Sokcho 1 969
X :

> Y'pongcheon "-.
5 H .

®Gangneung

“Donghae
s mSamcheck

2009 —— 3,496km

e B Ul

2017 . 4,717km

5,131km

Under Construction

Loy * New lines :514km
2 VJ\” R — * Expansion : 69km

s Molorways
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|. Introduction of KEC

3. Roles of KEC

Construction ‘i
Operation & Maintenance of Fac:htles '5“
Traffic management ‘

Research & Development

International Cooperation & Overseas Project

* KEC performs these missions on behalf of the Korean government




|. Introduction of KEC

4. Organization

e 6HQ with 20 division
e 8 Regional HQ, 8 R&D office, 14 Construction Office
e Total Staff : 6,076

{ Auditor ]7 [ President

—

Vice President }
pratl Business Business Transportation Constriciit Project
annieg Administration Operation Management Development
Expressway & Transportation . ;
Research Institute Regional HQ (8) Construction
Office (14)
Traffic Center ( ] )
O&M Office (56) Construction
ICT Center _ | site (99)
Toll Office (354)
HRD Center
-8 -




|. Introduction of KEC

5. Tunnels & Bridges of Expressway

* Tunnels : 532 (454km)
- No. of over 1km : 131 / 1.0-0.5km : 184 / under 0.5km : 217

* Bridges : 9,334
- No. of over 1km : 62 / under 1km : 9,272



Il. Background of Centralization

Increasing number of tunnels and staff

| 2008 | 2012 | 2016 _
No of tunnel 232 316 479
(long tunnel) (42) (65) (123)
No. of Staff 228 348 684
Cost(USD) 15.3mil 21.4mil 42.6mil

800

700 = To reduce increasing labor cost

600

of operation staffs
500

400 = To increase the efficiency

300

of tunnel O&M

200
100 -

0 -

2008 2012 2016

I No of tunnel B No of staff =#=Cost
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Il. Background of Centralization
History

= ~ 1999 : Local control center & operation staffs for each tunnel

= 2000~ : 15t Intergrated Tunnel operation Center [Daeguanryung]
- O&M for 12 tunnels [including 5 long tunnels]

= 2009 ~ : Adopt Centralized Management System
- All systems of tunnels are connected by Fiber-optic network
- Remote monitoring & control for group of tunnels

at O&M office

-11 -



I1l. Network & Zoning
Korea Expressway Corp. HQ and 8 Regional HQ
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Ill. Network & Zoning

Yangyang O&M Office

f’x[ﬁd =

£
B enmesrion | S

_

No of tunnels 32 15 Inje tunnel(10.9km)
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Tunnel Control Center
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V. Systems and Operation

CCTV and Image analysis Over-heated vehicle
accident detecting System ! detection System

oI ol Gl 3 GO

Velr;cil;a;n Salf’;t}-;;:lip | CCTV Electric Conllmunication Traffic
| ;Fiber-optic Network
--------------------------- o ]
\ 4 N ] ' i
S A\
| O ——— SN | S—— . S O S
| Il" | N 8 ‘ ,-II .I'.
/ \‘ / \!
TUNNEL #1 TUNNEL #2 TUNNEL #n
-~ | : 7 B
=R 3 I 3

i e Wl .,
e e B |
= Re=t H i :-. Y - ==

Ventilation Control System Auto Fire-detection System Traffic management Electric Power Control

System(VMS/LCS) System - 15 -
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V. Systems and Operation

Ventilation control system
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V. Systems and Operation

FFFS and Mechanical control system
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V. Systems and Operation

Electrical power control system

L EROM - 531 AR = w FROM - 220
CGI5 oS
01 101
CEIS

w2

CLOSE 'T CLOSE
STATUS STATUS
CGIS

I
$ 401
é CalS €IS
= 5 HH7IM
FIR FIR
40 0z
5 HY B WY

P 4

& taeEgy | OVERVIEW
| A |

TR R L
yoarzzas |

e

GCF-A02  ACH GO0V 10004 WO 1 IV-401
OCA [OCGA] OVA | UK [OVGR] FOR | COM

GEP-401

ACH GO0V G304 w02 1V-414
{ POR |

[ D% [OCGR] OV [ UV [DWGH
q [ WRE) |
AlS} 0| visT) [
[ |
HE
¥F 0| [TH
Hd =
T el B
HE [T N HE |
FF [T T M
2018-09-03 2018-00-03 2018-08-03)
@PENT @
@PENZ@

Date In Time Ire Descriphion Value Status =/ 4
2010080 132332 980 LLFREN S EEf a OFEN COS |
BRI 0031 B M EUH IILALN R B OPEN  COMM
20180831 00-31:34 810 2FEFAIRF §|LMOSIE SH M DFEN COM
D08-00.30 46 1242 200 L LEEEA B W] w CLOGE [CoMM | |

Toeat Alamne: 4 Fiter O Sort Tme in, Descending




V. Systems and Operation

Lighting control system
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V. Systems and Operation

Fire detection system
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V. Systems and Operation

Traffic control system
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V. Systems and Operation

Automatic Accident Detection System
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V. Systems and Operation

Overheated Vehicle Detection System
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V. Systems and Operation

Fire-accident response process

Fire Detecting

v

<Centrized control center>

@ Call 119, 112(Emergency service)
@ Operating safety facilities
® Spread-out the emergency situation

v v

<Highway patrols> <0&M Office>

@ Move to the tunnel
2 Rescue, evaculate
® Small fire suppression

@ Alart the Emergency Situation
@ Support pepole start to the tunnel

I— —————— | ——————————— =
! +10min :
—————————————————————————————— S p——
\ 4 \ 4
<Police/Fire station> <Regional Control Center>
@ Rescue @ Supporting(people, equipment, ...)
@ Fire suppression @ Coorporate related agencies
(3 Traffic control/vehicel detour ® Anounance and press control
- 95 -




V. Operational Issues & Lessons

e Too many kind of systems for tunnel operation
m) Need more education and drill for operators

# Simple procedure for emergency situation

e Network capacity, speed & stability are very important

# Ring network, Duplex server, Hacking prevention

e Accessibility & Quick response

m) Need very high level of availability of safety systems

m) Close cooperation between emergency services.

- 26 -
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Thank you for your attention
Merci pour votre attention




