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Abstract This chapter is will show you an outline about our project. The theme of our team is "The BCP for

port after earthquake disasters". In this report you can clear propose of our team and we will show
you the tools that we used in the ALPS.

® \What is BCP

First of all, you must clear the meaning of BCP. Business continuity planning (BCP) is "planning
which identifies the organization's exposure to internal and external threats and synthesizes hard
and soft assets to provide effective prevention and recovery for the organization, whilst maintaining
competitive advantage and value system integrity". It is also called Business continuity Resiliency
planning (BCRP). The logistical plan used in BCP is called a business continuity plan. The
intended effect of BCP is to ensure business continuity, which is an ongoing state or methodology
governing how business is conducted. (From Wikipedia, Business continuity planning) In plain
language, BCP is working out how to stay in business in the event of disaster.

® BCP for Port system is

4 Ports are important for Japnese economy

Japan boasts the world's second largest retail market, with a value exceeding US$1,124 billion
(135 trillion yen, 2007). In addition to its size, the enormous influence of Japan's retail industry
attracts global attention as being the origin of many Asian trends.

4 Why the new system in good for Japan

As you know, Japan is one of the most earthquake-prone countries in the world. Other natural
disasters such as typhoons also occur every year. Business in Japan requires a BCP (Business
Continuity Plan) suited to these circumstances. The Hanshin-Awaji Earthquake was a good
example to explain the importance of the BCP for ports. The Hanshin-Awaiji earthquake was an
earthquake that occurred on Tuesday, January 17, 1995, at 05:46 JST in the southern part of
Hyogo Prefecture, Japan. It measured 6.8 on the Moment magnitude scale (USGS), and Mj7.3
(adjusted from 7.2) on JMA magnitude scale. The tremors lasted for approximately 20 seconds.
The focus of the earthquake was located 16 km beneath its epicenter on the northern end of Awaji
Island, 20 km away from the city of Kobe. Approximately 6,434 people lost their lives (final estimate
as of December 22, 2005); about 4,600 of them were from Kobe. Among major cities, Kobe, with
its population of 1.5 million, was the closest to the epicenter and hit by the strongest tremors. This
was Japan's worst earthquake since the Great Kanto earthquake in 1923, which claimed 140,000
lives. It caused approximately ten trillion yen in damage, 2.5% of Japan's GDP at the time. Based
on the average currency conversion rate over the following 500 days of 97.545 yen per USD, the
quake caused $102.5 billion in damage. (From Wikipedia, Great Hanshin earthquake) From the
numeral of the damage, we can believe that our project has the significant for a lot of countries like
Japan. Though ALPS we use some tools to decision on the BCP for port. In this report we will
explain the details of each tool. And talk about use those tools we taught the wisdom for our
project, the IC chip system.

® Our team's suggestion: IC chip system

The IC Chip system, which can help the port to keep working after an earthquake disaster. Image
of IC chip system is like the system which the subway ticket gate are using in Japan. When we
pass the ticket gate of subway station, a lot of passengers are taking a card with green or pink, we
called them SUICA or PASMO in Japanese. We take them and touch a part of gate, and the gate
will receive the information of each passengers and request charge for riding. And we assume that
the IC chip system for port is similar to the PASMO. The card will be put on the outside of
containers and the transfer crane will be used as the gate to read the information.

4 Process of the IC chip system

When an earthquake occurs, the control center is falling down and it cannot work. When a truck is
going into the port, a staff is putting a IC chip on the container which is loaded on the truck. The IC




chip is used for the container's yard plan, the weight and its storage plan. Then transfer crane
which we put a infrastructure on it will read the information of the container. And save themin a
memory stick. Then the staff will take the memory stick to the gate which near the gantry crane.
Then the computer will know the information of this container and bring it to its destination.

4 Benefits and the horizons with the IC chip system

The strong point of this system is that not only can it be used after a strong earthquake, it also
works in usual operations. It will also use less staff than normal, so the port agency could use less
human resources to run the port. Of course, it's a big project and the system will require quite a
huge number of funds. Although the system is not cheap, the potential losses when the port cannot
function can be amount to that caused by the Hanshin-Awaji earthquake. Hence for the business,
for the safety of citizens and the port staff, | think you can agree with us that this system will be a
good business for Japan and also other countries which are earthquake-prone.

® Tools that we used in teamwork

Though our project of IC chip system, we used some tools to analysis and resolve the problems,
like scenario graph, Customer Value Chain Analysis, QFD, Cost Worth Analysis and so on. In this
report we will introduce the each tool which we used in details.
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Executive Summary

Key words: BCP, port, IC chip, disaster, earthquake

This chapter is will show you an outline about our project.

The theme of our team is “The BCP for port after earthquake disasters”. In this
report you can clear propose of our team and we will show you the tools that we
used in the ALPS.

e What is BCP

First of all, you must clear the meaning of BCP.

Business continuity planning (BCP) is “planning which identifies the organization's
exposure to internal and external threats and synthesizes hard and soft assets to
provide effective prevention and recovery for the organization, whilst maintaining
competitive advantage and value system integrity”.

It is also called Business continuity & Resiliency planning (BCRP). The logistical
plan used in BCP is called a business continuity plan. The intended effect of BCP is
to ensure business continuity, which is an ongoing state or methodology governing
how business is conducted. (From Wikipedia, Business continuity planning)

In plain language, BCP is working out how to stay in business in the event of

disaster.

e BCP for Port system is

A Ports are important for Japnese economy

Japan boasts the world’s second largest retail market, with a value exceeding
US$1,124 billion (135 trillion yen, 2007). In addition to its size, the enormous
influence of Japan’s retail industry attracts global attention as being the origin of

many Asian trends.

A Why the new system in good for Japan

As you know, Japan is one of the most earthquake-prone countries in the world.
Other natural disasters such as typhoons also occur every year. Business in Japan
requires a BCP (Business Continuity Plan) suited to these circumstances.

The Hanshin-Awaji Earthquake was a good example to explain the importance of
the BCP for ports.

The Hanshin-Awaji earthquake was an earthquake that occurred on Tuesday,
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January 17, 1995, at 05:46 JST in the southern part of Hyogo Prefecture, Japan. It
measured 6.8 on the Moment magnitude scale (USGS), and M;j7.3 (adjusted from
7.2) on JMA magnitude scale. The tremors lasted for approximately 20 seconds. The
focus of the earthquake was located 16 km beneath its epicenter on the northern
end of Awaji Island, 20 km away from the city of Kobe.

Approximately 6,434 people lost their lives (final estimate as of December 22, 2005);
about 4,600 of them were from Kobe. Among major cities, Kobe, with its population
of 1.5 million, was the closest to the epicenter and hit by the strongest tremors. This
was Japan's worst earthquake since the Great Kanto earthquake in 1923, which
claimed 140,000 lives. It caused approximately ten trillion yen in damage, 2.5% of
Japan's GDP at the time. Based on the average currency conversion rate over the
following 500 days of 97.545 yen per USD, the quake caused $102.5 billion in
damage. (From Wikipedia, Great Hanshin earthquake)

From the numeral of the damage, we can believe that our project has the significant
for a lot of countries like Japan.

Though ALPS we use some tools to decision on the BCP for port. In this report we
will explain the details of each tool. And talk about use those tools we taught the

wisdom for our project, the IC chip system.

e Our team's suggestion: IC chip system

The IC Chip system, which can help the port to keep working after an earthquake
disaster.

Image of IC chip system is like the system which the subway ticket gate are using in
Japan.

When we pass the ticket gate of subway station, a lot of passengers are taking a
card with green or pink, we called them SUICA or PASMO in Japanese. We take
them and touch a part of gate, and the gate will receive the information of each
passengers and request charge for riding.

And we assume that the IC chip system for port is similar to the PASMO. The card
will be put on the outside of containers and the transfer crane will be used as the

gate to read the information.

A Process of the IC chip system
When an earthquake occurs, the control center is falling down and it cannot work.
When a truck is going into the port, a staff is putting a IC chip on the container

which is loaded on the truck. The IC chip is used for the container's yard plan, the
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weight and its storage plan.

Then transfer crane which we put a infrastructure on it will read the information of
the container. And save them in a memory stick. Then the staff will take the
memory stick to the gate which near the gantry crane.

Then the computer will know the information of this container and bring it to its

destination.

A Benefits and the horizons with the IC chip system

The strong point of this system is that not only can it be used after a strong
earthquake, it also works in usual operations. It will also use less staff than normal,
so the port agency could use less human resources to run the port.

Of course, it's a big project and the system will require quite a huge number of funds.
Although the system is not cheap, the potential losses when the port cannot
function can be amount to that caused by the Hanshin-Awaji earthquake. Hence for
the business, for the safety of citizens and the port staff, I think you can agree with
us that this system will be a good business for Japan and also other countries which

are earthquake-prone.

e Tools that we used in teamwork
Though our project of IC chip system, we used some tools to analysis and resolve the
problems, like scenario graph, Customer Value Chain Analysis, QFD, Cost Worth
Analysis and so on. In this report we will introduce the each tool which we used in
details.

(967 word)
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1. Problem Statement

Background
What is obstacle to continue harbor works after earthquake?

The port activity is supported by the advanced network between various parties
concerned. Various networks such as administrative bodies and private companies
become interrupted when a large-scale earthquake occurs, and it causes the
paralysis of the port function. It is said that the capital earthquake directly above
its epicenter will be generated at the probability of 70% in 30 years in the future.
As for the estimated disaster scale, 6.5 million people cannot come home, 11,000
dead, and the burnt down building 850,000, all of those economic loss will be as
much as 112 trillion yen. The frequency of such earthquake as magnitude eight
classes will be thought once in about 100-200 years ahead. However, the earthquake
of magnitude seven classes is expected to occur several times in 100-200 years in the
South Kanto region. The possibility that earthquake (M7.3) in the Tokyo Bay
northern part happens is high. It seems that the shake of the central area of Tokyo
is intense, and the shake widely reaches to the seaside part in that case. The marine
transport of urgent goods is needed at the disaster of the earthquake. The action
plan to arrange the activity by various parties is necessary to maintain the function
of harbors. BCP in harbors is maintenance of the port function, which is for the
business continuance and the social system continuance. Maintenance of the port
function means not only hardware but also software.

In a Hanshin Awaji large earthquake of magnitude 7.3 generated on January 17,
1995, a subsidence of the quay, sinking of the yard, and the damage of the
warehouse, the mechanical handling equipment etc. happened everywhere. A
temporary function stop of the Kobe port where about 30% of the container cargo of
our country was handled gave the deep effect to not only the Kobe economy and the
citizens’ life but also distribution and the economy of our entire country. Scale of
the damage by this earthquake will be counted for only once in several decades.
6,434 dead, 3 missing persons, and 43,792 injured and 689,776 houses damaged
were recorded, and the sum of the damage reached to total 10 trillion yen. (This
damage is assumed to be the largest-ever among the natural damages.)

It is presumed several times more than the damage total though it is uncertain that
how much (the amount of money) requires for restoration.

The harbors equipment was restored by prompt support of the government in the
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Kobe port, and the container loading with the gantry crane was restarted in the
Maya wharf on March 20 after two months since the earthquake. Moreover, six
births of the Kobe port wharf public corporation were restored on April 30. All
equipments were restored at the end of March in 1997 afterwards. At that time, the
biggest trouble of the harbors function recovery is an exhaust of rubbles, a repair of
broken heavy machine, and the restoration of the quay, especially the ground
damage. Ministry of Land, Infrastructure and Transport Ports and Harbors Bureau
decided "Basic policy of large-scale earthquake measures in harbors" in December
1996, and the Cabinet Council decided "Infrastructure maintenance emphasis plan"
in October 2003, based on which, the maintenance of an earthquake-proof and
reinforced quay started. In the program for five years from 2006, it is aimed at to
make the high quake-resistance quay, where the necessity for supporting the
marine transport such as urgent goods and construction machineries is high just
after the earthquake.

From the standpoint of harbor function during an earthquake, reinforced quays for
the earthquake are classified into “special reinforced quays” and “standard
reinforced quays”, and the government starts the quay improvement project
assuming an seismic intensity from 6~7. “Special reinforced quays” means that the
structures can withstand major earthquake and are able to transport emergency
material immediately after an earthquake.

“Standard reinforced quays” means such facilities that can restore logistical
capabilities within 7days and can transport emergency materials. Reinforced quays
will be put in place country-wide, at least one berth will be constructed as a “Special
reinforced quay” and will be increased sequentially. It defines that the standard for
the quake-proof structure should be against the strongest quake-intensity in that
area that can be assumed. They assume a 6.5 quake-intensity in consideration of a
lack of knowledge of the active faults surrounding the area. There is the third
recommendation standard by the Japan Society of Civil Engineers. An improvement
by the guidance of the administrative body was advanced to a heavy machine and
the quay that was the biggest problem at that time. Earthquake-proof quay and
crane that made the best use of the lesson by the Hanshin-Awaji earthquake in
1995 have spread, though it is uncertain if it is enough or not.

On the other hand, the maintenance of the harbors information system
management promoted by the private initiative was not advanced well due to the
difference of the interest and efficiency by each enterprise. What we have

understood through VOC and VOX is that software was weak point. (The private
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company was not able to invest the enough capital, and countermeasure was not
enough.) Such problem that the container was not able to be carried out well in the
emergency was because they could not be able to be distinguished (what were put in
there) and found (where they were). Handling containers became difficult because
the function of the control center decreased at the disaster, though it was managed
well by yard plan and the shipping plan under normal condition. Number of missing
containers were said to be over 1000 in that case. Lot of frozen foods and perishable
foods were no way but to be disposed off. Moreover, there seems to be such case as to
increase the disaster without enough urgent goods for the victim. (Considerable
secondary disaster was pointed out according to VOX, though the detailed data was
not available.) At that time in 1995, what should be prioritized as BCP measures
was a revival of hardware such as heavy machines and quays. However, what
should be given priority to considering measures by the administration afterwards
is information system reinforcement for missing containers.

This research is not for hardware measures of harbors promoted by an
administrative initiation, but for such proposal as the reinforcement of the harbor's
information system management promoted by private sectors for missing

containers handling.

— 588 —



[ Consideration memo (in Japanese) ]

RRRIZB T BB NEE 2T 5 8/ ORBEEFIZONT

i
=

CERBEE LA N — 7 L—O BHIEIRR A SRR R MR 5,
AN B ar T — RO (2 > 7 —) & ¥ — RN 3 5 0
WRED - bT v 7 ERETIRE LR RICEF LT,

B
i
RS

(Ewrh]

Al Work-shop %, FEAMFFIRIEEK DT — & OWIBEBORAE, TIZITR %

ATV BUROHETE BCP IR A JHA L 7265 LA T O SR AHI L7z,

o HARICKEITDH 5 REGEITED 80T AW TITMEE LEWT > FY —27 L—IC
YOER L I BBMTON TV D, B 7 1 E THIUTBIEE O BRPE 38D T 7
W, T VESESE I LB & S DRI RIS IO 2] & 2 D EAH RS STV 5,

& VT BRIV TIEIANA—=RF A Y =T HRUC X D IHEMERI I THOI
TW5, BUEIIIERMER N— 2B 2 IEME LE RIS TV D, (EXR
BT — X TIIEHEOWE 1071 I FTIZ AW TEBEO RO & 2 HIE 1T 480 I FTT
HY AT FRICET AIEBIEE EN TV RN

® HMIEEKICBITLar ha—/b X —EHITR WD T ERRIC D X SR N E
fisnTnsg, EEHOMEIRESL T AT AOMEMES)

® ENIFEHRI AT AN LWERIIMEL Y Ny 7 T v 7T — 22BN TH,
22T TN & OB A & B B O SR LI VESE DS SR R 720,
(ATE DO KRB KR 1T = 7 Tl S AL TR T2 KR E DM A 5% O & U LB B 2
B IS IS R o T2 L OER L H D)

BAEVNEL INHIEBIZBITSBCPiZar 7 v —Rags LI AELETHY
S DOFEAHIAFRFE A T A LICE 72— R (MEXIR ISR BN E AL T D) e v 7
NENEDHER > =7 )V o TR FBREGDE DA X —T7 = — 2D FH{LE % D =
TP R AR ) T & TREKFEOIRELICA T S VR IEMEIC A
AR 7R D,

Qi

RGN A R S B BRSOl AR AL AP S A, U A B a— AT
VMRGR D ATREME 2 Rt L7 R, iR %2 <z a7+ v — RO (=
VT ) — AN T A > L LT,

— 589 —




QI ES|

@ N—FLYVTNRDHTERA LV E—T =2—R L LTCarTHllc i w5
LA E 22 2 T O & M NE GRELSCZ xR IE & Fe 5,

® FHILIC FyFiciigkshar 7 HAMINCEES S D, MBHEBRANICIA SN D
BRI — MM TS S, IRHRRIZ 7 — S TR T %, £ AMRFIZ S RIERIZIT O,
BEIRITE S UKERENNHROLNLRWGSE THEMHERS,

LIk

— 590 —



2. Analysis and Discussion of ALPS Methods
2.1. Project Priority Matrix

I show the project charter which we made in the lower figure.

- Creation date
Project Charter
= 2010/7/28
Revized No. Ver.1l, Rev.1
Theme BCP for a port after Earthquake Disaster
Izzue AIPS teaml5s Premission

@®Team members

Name Apomtment

Murano Kenichi Proposer, JFE Enjineering Corporation
Shiracaka Seiko Mentor, Eeio SDM

Tto Yoshiki Member, Keio SDM(Leader)
Eobayash Eiki Member, Eelo SDM

Mizhio Miki Member, Eeio SDM

Shiraichi Eounosuke Member, Eeio SDM

Huang Xinru Member, Eeio SDM

@Key stakeholders

NO. commercial name
1 JFE Enpimering
2 Transport company
3 Shiping agent
4 Port Agency
@Project purpose

BCP Of Port System After Earthquake Disaster

@High-level requierments
Work of loading and unloading can do smoothly ,when earthguake disaster happen.

@®5Success criteria
Recovering rates of operation that containaer treated more than T0%

of normal situation.
taklel. Trancaction wvolume of container in port of Yokohama
normal situation

pET year per day Success criteria
2798002 TEU T666 TEU . 5366 TEU/day

#TEU-20foot equivalent wnit

Fig.1 Project Charter
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We showed team members and key stakeholders in the table at project charter. And
project purpose is “BCP of port system after earthquake disaster” that presented
from proposer. We focus on the circulation function of the port and loading and
unloading. Because we thought the relation of function of loading and unloading is
the closest to circulation function of the port. Then we decided that high-level
requirement is “work of loading and unloading can do smoothly, when earthquake
disaster happen.” We thought success criteria is index which can measure the
circulation. Then we decided that index is transaction volume of container and
recovering rates of operation more than 70% of normal situation. Concrete
numerical value is 5366TEU/day.

By our examination, we found that among the number of ships doing port entrance
and leaving, 55% are container ship. And there is the most it.

Moreover among the form of hips doing port entrance and leaving, 69% are
container. And there is the most it. Therefore we thought the index as transaction

volume of container can measure the circulation.

W corfarey i W arsrwr 1fap

e L0 Vg W pE T T B

LR LR LT e T e DF i L

ol g car af e car
NGl B PHLGen
B panhragr gha B (e e
i it i CHbern
FIG A number and the kind of the ship FIG. Quantity and the kind of the load
in port of Yokohama in port of Yokohama

Fig.2

As collecting project purpose, high-level requirements and success criteria all
together, we were able to make recognition agree among members. By the above, we
said that success criteria was transaction volume of container. Then concrete

numerical value calculated it as follows.
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2.1. Scenario graph

At first we thought about a scenario as follows.

| port agency ‘ | passenger | ‘ citizen | | angler | | transport company

who

| Import & leave port | | refill food | | refill water ‘ | sightseeing

what | get on and off ship ‘ ‘ fishing | | storage goods | | loading and unloading goods

| operating control ‘ | fuel servicing | | walkinz/*/fm method of transportation

| commercial port | | industrial port | fishing port ferry port
marina port of refuge

‘ keep port functions |

| morning | ernoon | | evening ‘ ‘ night | | crowd

de«@-A~0~E

| after earthquake | | after tsunami | | clear ‘ | after fire disaster

Fig.3 Scenario graph

The following are the steps we have made the scenario graph.

First, main theme as "keep port function" set. Next, we considered a number of
scenarios from the main theme. Figure 1 shows the results.

We pick up one key scenario from scenario graph. The key scenario is written in red
in Figure 3. Who is “shipping agent”, what is “loading and unloading goods”, where
1s “commercial port”, when is “after earthquake”.

The reason we chose this key scenario is as follows. First, we considered that
loading and unloading is most important functions of the port. Secondly, when the
Kobe earthquake, the government quickly restored the function of loading and
unloading. Therefore, we chose this key scenario.

Our choice of this key scenario might be subjective. So when choosing a key scenario
I think the next step should use the pugh-selection.

We could not understand the necessary of scenario graph. We think the scenario
graph to be effective in combination with pugh-selection.

We talked many times as follows. It is three following steps.
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| portagency | | passenger | | citizen | [ angler | | transport company |

. 3
| Import & leave port | | refill food | | refill water | | sightsceing |
| get on and off ship | | fishing | | storage goods | | loading and unloading goods |
| operating control | | fuel servicing | | walking | | Change method of transportation |

P
|
*

commercial port | | industrial port | | fishing port | ferry port

marina port of refuge

Main |
theme

| morning | ernoon | | evening | | night | | crowd

| after earthquake | | after tsunami | | after fire disaster

keep port functions |

Fig.4 Others Scenario graph
One step, we thought that a maker might want to transport food early like an upper

figure afterwards.

However, we thought that therefore permission of port agency was necessary.
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‘ port agency ‘ ‘ passenger ‘ ‘ citizen ‘ angler‘ | transport company ‘

who

‘ Import & leave port ‘ ‘ refill food ‘ ‘ refill water ‘ ‘ sightseeing ‘
what I get on and off ship ‘ I fishing ‘ I storage goods ‘ ‘ loading and unloading goods ‘
’ operating control ‘ I fuel servicing ‘ ‘ walking ‘ ‘ Change method of transportation ‘

| commercial port | | industrial port | | fishing port | ferry port
marina port of refuge

theme ‘ keep port functions ‘

‘ morning ‘ ernoon ‘ ‘ evening ‘ ‘ night ‘ I crowd ‘

I after earthquake ‘ ‘ after tsunami ‘ ’ after fire disaster

Hel+d >0 » 0
= 5 =

Fig.5 Others Scenario graph

Two step, operating control of port agency is necessary early to transport food.
We understood what was important by this operating control.
Finally, we assumed the main theme to be a distribution system. And, it thought

about the following things.
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| portagency | passenger | | citizen | | angler | | transport company |

*
| tmport g leave port | | refillfood | | refill water | | sighiseeing |
| getonanfioffship | | fishing | | storagegoods | | loading and unloading goods |
| operating control | [ fuel servicing | | walking | | Change method of transportation |

| commercial port | ‘ industrial port | | fishing port |
I marina port of refuge

Main
theme

~

| distribution system |

| morning ‘ ernoon ‘ | evening ‘ ‘ night| | crowd |

| after earthquake ‘ | after tsunami | | after fire disaster

Fig.6 Others Scenario graph

Three steps, as shown in this figure, we changed our main theme from keep port
function.

Put IC chip with information on container is our initial solution plan. It enables to
gather information about container without help of control center. With this IC
chip, we could specify containers destination quickly and able to remove largest
barrier for operation. As a result, we are able to realize port BCP.

Evaluation by QFD and Value graph could be helpful for next step. Those tools

could give us other insights includes cost view point.
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2.2. CVCA

Ippi ort
Shlppmg dock service P
agent (ex : loading& agency
(Other port) unloading)

P © © ©

products @

Gov.

service

shipping
agent @ service
L) €
SEWX\ products
products — oy
service manufacturer (E citizen
products
land transport ©.9
company @:information about products
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Fig.7 CVCA

Fig.7 is CVCA of our project. Port system has 7 main stakeholders. Main
stakeholders are as follows;

+ Government

- Citizen

+ Port agency

+ Manufacturer

+ Land transport company

- Shipping agent

« Shipping agent(other port)

We think the main function of the port is the logistics and the normal operation of
the ship. From the viewpoint of BCP, we focus on the logistics. Port agency manages
the logistics and gets fund from government.

Then port agency provides shipping agent with dock service and gets fund from
shipping agent. Shipping agent gets fund and information from manufacturer and
provides manufacturer with transport service. Shipping agent in other port also

gets fund and information from manufacturer and provides manufacturer with
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transport service. Then manufacturer consigns transporting service to land
transport company. Manufacturer also sells products to citizen and gets a fund.
Then, citizen gives government a fund for a tax and receives the service.

When the earthquake occurred, port agency cannot provide dock service to shipping

agent. So—we considered about how recover dock service.
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2.3. Interview

We tried to interview stakeholders concerning BCP of port after disaster. We didn’t
have enough time to interview so many stakeholders at that time. However those
interviews were not so easy for us. Most of them said, why do you ask BCP after
earthquake? Are you government person? What kind of impact you can put to
the government concerning BCP. Do you have any administrative ability? It is
quite sensitive and delicate matter, as too many persons died and too many families
lost their houses. They lost so much value of their property.
Anyhow, we tried to contact several stakeholders, but most of persons and
companies didn’t accept our offer. They said sorry we were busy now, what can you
do it? How many persons are working at this issue? Which groups are you belonging
to? Are you working with government? It was not so easy to contact them.
Therefore, we asked the company which has a good relationship (manufacture,
inhabitant and trading house) with us. At first we explained the purpose of this
interview and our position; it took about 10 min. to explain and ask 9 questions.
They answered to some items immediately, but they needed some days to answer to
other items, so it takes total about 1 hour.
We contact Manufacture, Inhabitant and Trading house.

Questions and result as follows;

If it will be impossible to use the port because of earthquake;

Could you please tell us the temporary action of your company?

1) Has your company/you already prepared the crisis management manual?

2) How dose your company/you manage to load imports and exports in the port?

3) How will your company/you maintain the business until the port functions will
recover?

4) If recovery of port function will be delayed for long time, what kind of damage
will be happened?

5) What kind of port function should be recovered at first?

6) As we continue the business; What is the least necessary function of the port?

7) What does your company/you expect the port BCP now?

8) If your company/you already has risk management based on your experience of

Kobe earthquake?
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9) If you have some ideas to recover the port function at an early stage after

earthquake?
Manufacture Trading company Citizen
Q1 | Yes, but under No manual, under Nothing special.

correction

consideration

Some notice from

government

Q2

The other ports,
No loading

Manpower and available

machine

Q3

Use the other ports

Use the other ports

Q4

Cost up or production,

shipment delay

Major going concern for

the company

Increase in number

of crimes

against earthquake

and loading function

earthquake and loading

function

Q5 | G-crane, loading facility and Life line, harbor
transportation transportation

Q6 | Transportation Ditto —

Q7 | Strong construction Strong construction against | Strong construction

against earthquake

Q8

Diversified store of
major materials and

regular shipment

Alliance with other
industries

or among same industry

Evacuation drill

for disaster

Q9

Several BCP

availability

Under investigation among

the industry

Fig.8 VOX-Interview

We interviewed three stakeholders at beginning stage. We didn’t have enough time

and chance to interview so many stakeholders at that stage. And three stakeholders

were as follows; We contact Manufacture, Inhabitant and Trading house.

Stakeholder A: Manufacture, they are producing pulp and paper.

They have several own company berth and more than 20wood chip container boats

(tanker). Their main raw materials are loaded by themselves. And final products

are shipped from several main ports. Regular products and main raw materials are

stocked in different area for safety sake.

And they have prepared several manuals for disasters. They stocked main raw

materials 3 to 4 weeks somewhere in their own warehouse.
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Stakeholder B: Trading company, they are working several ports (Hakodate, Tokyo,
Yokohama, Oosaka, Kobe, Shimonoseki, Hakata)

Now they start to consider loading manual for continue trading business after
disaster. Their risk management is not only earthquake but also terrorism etc.
Their main focus is how soon to resume operation again after damage. They already
established private’s local organization, its like a local net-work for cooperation and

disperse the risk.

Stakeholder C: Citizen; he is living in Yokohama and working near the port.

He is extremely ordinary man.

These three stakeholders have different risk understanding, Pulp and paper
manufacture is not so sensitive to the earthquake disaster, but Trading company is
too sensitive and nervous to this disaster. And Some of Citizens are fading the crisis
in Kobe earthquake. His image is conveying the baggage compared to transport the
person. And Citizens study to evacuation drill for disaster for escape from the
danger of life.

The citizen has expected to the administration to prepare evacuation method and

hedge against the risk.

Why dose pulp and paper manufacture not so sensitive to the earthquake disaster?
They already have prepared some risk management manuals. Theirs wood chip
container boats is not bigger than oil tanker. And they can riper and remodel the
berth without discussion with other company, other user, other customer.

Why dose trading company so sensitive and nervous to this disaster?

They cannot continue the business without port function, especially loading and
unloading machine/equipment. In other words they are symbiotic relationship
Generally, Citizens are anxious about own life and then personal property at first.
It is natural things and risk understanding because of earthquake disaster is not
only big influence for our daily life but also incur economic and financial crisis.
Different standing positions make distinct BCP for port. It is unclear if these three

results are showing representative opinion of individual ones or not.

We made self-examination about our interview. We should interview each
stakeholder on each item more carefully. With some reason, these results are just
showing their surface opinions. We should try to contact and interview port staff

and try to collect more information about their real experience at next time. We will
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try to know their risk management based on their experience of the Kobe

earthquake.

*Disaster situation occurred in 1995 in Kobe sea port.(by earthquake)

*What did the port do to recovery from a disaster in Kobe City, and reconstruction

process, etc.?

*Development process of crisis and risk management system.

*What is the worst obstacle and barrier after earthquake in the sea port?

*Tt is definitely needed to repair manual for loading/unloading facility in the port.
(in order to carry out the import and export products from the port quickly.)

*1t 1s needed to have crisis and risk management system in the earthquake.

*Try to consider the operation manual of loading/unloading for disaster.

*Try to investigate, how to bring out the import/export products after earthquake
from the port.

*Try to contact and interview sea port staff and try to collect

more information about their real experience. VOX, Mind-Map. ?7???

We had better understanding that these three opinions given to us were not their
real and actual conditions. These were their just comments, not real opinions.
Their entire feelings were not showed.

Anyway we stand on the trading company and to consider BCP for port. And we
investigated how soon they can restore the broken crane after an earthquake. And
we contacted general trading companies and port staff. We also attended port tour
at Daikoku-Pier to collect current anti-earthquake situation and what was the
biggest worries about current BCP for port.

We tried to interview port workers/staffs and furthermore import/export trading
agent and distributor at the tour of Daikoku-pier.

We investigated current situation and BCP for port.

*In the Japanese 5 major ports; those share handling cargoes are over 80%.
They have already changed or modified their cranes to such one as to be
anti-earthquake. Their risk for total crush in case of the 7 level of an earthquake is
quite small. Those machines for handling containers have already been modified
to be against an Earthquake.

*In those berths for containers; they have been reinforced against an earthquake
by sleeve method. Now reinforcement of such berths for bulk cargoes are

considered.(There are 480 ports which have risks for crush in all the 1071 ports
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around the metropolitan area in accordance with the ministry of transportation
data.)
*k Possible risks on anti-earthquake countermeasure for such facilities as control

center are pointed. (Such as building and computer system)

[And we understand as follows; ]

*Most of gantry clan and bath were improved for the purpose of earthquake
resistant for container ship use only. It is quite few things to collapse these cranes
and bath in seismic intensity about 7.

*Some of staffs are worried about information system for control of port functions in
the current BCP. If the communication system would not work, it would not be
possible to make sure which container should be in emergency for picking up, even
though the backup date would be available from the other port. (In case of the last
earthquake, it did not work to pick up frozen food containers urgently or give them

up for perishable disposal.)

Important point for recent BCP for ports is how to handle containers (both in and
out). It will be possible to handle them correctly, if those hardware such as crane
and those software such as information on cargoes are well connected by proper
interface, even though the situation will be chaos just after an earthquake. Our
goal 1s how to preserve the indispensable data and information to each container,

and then how to read and recognize the data from them.
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WS2Consideration: We will investigate how soon they can restore the broken
crane after an earthquake.

port worker/staff and port tour of Daikoku-Pier, import and export
trading agent and import/export contracting distributor.

[ And we understand as follows; ]

*Most of gantry clan and bath were improved for the purpose of earthquake
resistant for container ship use only. It is quite few things to collapse these
cranes and bath in seismic intensity about 7.

*Some of staffs are worried about information system for control of port
functions in the current BCP.

WS3Consideration : We changed our idea to investigate how soon they can
take containers out from the yard

How to preserve the indispensable data and information to each container.

How to read and recognize the data from each container.

Fig.9 VOC/stakeholder requirement

And, we made our final goal with VOC and benchmarking methods which based on
interview with general trading companies and shipping companies and port staff
during the port tours. Our final goal was how soon they can take out containers
from container yard. It was the most important and indispensable matter from
business point of view. After we decided our final goal, we started to contact many

offices such as;

Ministry of land, infrastructure and transport harbors bureau.
Planning section, harbors motor vehicle department of Tokyo metropolitan.
Yokohama harbors bureau.

Some general construction companies.

Earthquake-proof performance design system of harbor structure, published by

Harbors and airport technical research institute.
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How to preserve the
indispensable data

and information to
each container.
How to read and
recognize the data
from each container

It will be possible to
handle containers , if we
understand information
of cargo and container's
location in the yard
briefty and accurately
even if the situation will
be chaos just afler an
earthquake.

Fig.10 Tentative our target

We contacted government offices, construction companies, shipping company and
others. We could successfully obtain valuable information from them. We got to
know that most of gantry cranes and berth for container ships were already
improved for the purpose of earthquake resistant. At first, in October 2003,
Japanese government decided Infrastructure maintenance emphasis plan and
started constructing reinforced quays against earthquakes.

From 2006 to 2011, Japanese government also planned to make necessary quay
service anti-earthquake in order to support emergency sea transportation of
general merchandise and construction machines. They categorized those
reinforced quays into two groups. One is special reinforced group and the other one
is standard reinforced group considering their functions in case of earthquake
seismic intensity level at 6+ and 7.

Special reinforced quays, this means no deformation or displacement in case of
large scale of earthquake and they will be available for emergency merchandise

transportation just after an earthquake.
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Assumptions made for ALPS after earthquake

»Special reinforced berth & Aseismatic gantry cranes are workable.
»The minimum utility is secured to load work in special reinforced quay.

» Information management system of port functions are behind with
earthquake-proof.
»Some ships scheduled to enter the port can be moved to other ports.

*

v'Japan Society of Civil seems that largest strength is 6.5.

v'Reinforced quays are classified into “Special Reinforced &Standard Reinforced” .

v'The government has been starting to improvement project since 2003.

*Sp.R. structures can withstand major earthquakes and are able to transport
emergency material immediately after an earthquake.

* St.R.: restore logistical capability within 7 days and can transport emergency ones.

References for the assumptions t

“Urgent Maintenance Program of the earthquake-proof reinforced quay”

“Yokohama Ports and Harbors Bureau, Planning Section,

Harbors Motor Vehicle Department of Tokyo Metropolitan”
"Earthquake-proof performance design system of harbor

structure"

Fig.11 final target/conclusion

And, the standard reinforced quays means that they will be available for emergency
merchandise transportation after emergency repair works for about 7 days, in case
of large scale of earthquake.

In order to make it possible to transport the emergency merchandise from any ports
even in case of large scale earthquake, every port should be equipped with one
special reinforced quay.

Furthermore, Special reinforced quays should be equipped with a seismic crane. It
is quite few things to collapse these cranes and berth in seismic intensity about
level 7. Above are countermeasures for some damaged hardware, which brought us
to such conclusion that port works will not stop. Frequency of seismic intensity level
7 earthquake is supposed to be every 300 or 500 years, however life of special
reinforced quays will be 50~100 years. Those lives should be 50 years, as some
necessary repairs by new technology and regulation are taken into account. We do
not know whether something else on top of current governmental countermeasure

on anti-earthquake strength for harbor buildings should be done or not, when we
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consider cost and effect.

In view of above, we propose in WS4 such port information control system by
putting IC on containers as to be available in emergency. We want to adopt such
available system as Suica and Pasmo for various transportation to container control
system with IC chip. We consider Containers as customers who have IC cards and
Transfer cranes as station gates. This system will make us possible to handle
containers in case some information system like control center will be damaged,

which we want to propose.
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[ Interview memo @ trading company (in Japanese) ]
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2.4. OPM

Fig.12 OPM

This is our second OPM of our project .

Make a comparison with the first OPM, we change the target which one we will
research. We change the gantry crane to control center.

The reason is we interviewed Yokohama port agency and a tending company. They
told us the hardware like, gantry crane and the berths are be strengthen after the
Hanshin-Awaji Earthquake, and they told us the concern with the software.

As this graph, if the control crane is cannot workable, the gantry crane, transfer
crane and the Gate check will be stopped. Because the information of containers are

will be unknown, as destination and weight of containers.
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2.5. Function-Structure map

First of all, FFBD ( Function Flow Block Diagram) of the system that we thought

about 1s shown below.

Fig.13 Function-Structure map

To think how to connect these items with the function of an actual port, we had to
investigate existing functions and working of the port. Therefore, we visited the port,

and understood the following flows.

27 MM E THENIL

LT AT
ENCETLLT
N EDFT
A~ &,

Fig.14 The entire port
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Fig.15 In container yard

Figure about which it thought from these is shown.

Fig.16 Function-Structure map
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2.6. Scenario Prototyping Rapidly

We will explain about our prototype next.

The prototype divided it into four steps and thought. we assume figure 1 after the
earthquake a step and show below a flow.

Suddenly, an earthquake with a seismic intensity of 7 occurred around Yokohama.
There are some remarkable components such as gantry cranes and a control centre
for distribution port system.

After an earthquake we understood how the components of the port will be
damaged.

The electric power supply can provide 30% as usual.

Various kind of information can be gathered by the control center indicated with a

cross-mark.

Fig.17 Scenario Prototyping Rapidly

It also takes an important role to send out information all over the container yard.
We suspect that the control centre will not work properly with the current system
and the whole distribution system will fail as a result.

According to the result of re-discuss, we found control center is one of the weakest
links in port BCP.
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Control center is
the most important
position for port
system

After earthquake,
control center
doesn't work

(current situation)

Fig.18  Scenario Prototyping Rapidly

Center’s major functions are managing contents and destination of containers.

If control centers functions are destroyed, it directly impacts to port operations.

So it is very important to gather information about containers contents and
destinations quickly before center’s recovery.

As a conclusion, system to keep information about content and destination in

container itself could be one of the solutions for port BCP.

new system

Mew system can collect
each container's detail
information by the adding
new funcion.

ex.) I1C chip...

Fig.19 Scenario Prototyping Rapidly
Put IC chip with information on container is our initial solution plan. It enables to

gather information about container without help of control center.

With this IC chip, we could specify containers destination quickly and able to
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remove largest barrier for operation. As a result, we are able to realize port BCP.
If the net-work system would not work, it would not be possible to make sure which
container should be picked up quickly in emergency situation, even if the backup
date would be available from another port.

So, we tried to investigate tentative net-work system in emergency situation.

Our point of view;

How to collect original data of each container without general net-work system.

Current system; All container information is delivered through the Control Center.

i oj ~ storage plan

# yard plan

90

Control center

Fig.20  Scenario Prototyping Rapidly

But our tentative plan can transmit the original information of each container by
itself. Each container has been keeping original data by special IC chip during the
storage yard.

Therefore new system might be able to make sure which container should be picked

up quickly in emergency situation.
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2.7. Use case

Fig.23 Use case

The use case of our project is Figure.23.

From the voice of our stakeholders such as port agency and transport company, We
developed the use cases. This time, we focused on the end-use customer of our
project, who 1s the port agency.

The scenario of our prototyping describes contingency action when a level 7
earthquake happened, the control center cannot work.. Our use case is "how to
handle the data of containers after an earthquake?" We found out three major
points to resolve this problem.

The first one is that we can share the data of containers with other ports. For
example, if the control center cannot work after an earthquake, the data of
containers will be brought from other port agencies. It should meet the requirement
from our customer that they want to understand the cargoes in containers after an
earthquake.

The second one is that we can make some markers on each container for confirming
the data of cargoes. It should cover the customer voice that keep the staffs in safety
and can be used easily. This can be used not only after an earthquake, but also in a
normal condition.

The third one is that we can use a new computer system. It should cover the voice of

customer that enhance efficiency and cut resource use. From the use case analysis
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we can list up the customer voice, and use the tool called "Affinitize VOCs" to collect
and analyses the customer requirements.

In next tool, we will use the customer requirements for QFD. From the result of the
use case, we can get some customer requirements from the port agency. From these
requirements, we think the port system needs a new function or an evolution in the

future.
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2.8. QFD1, QFD2

We created QFD about container with IC chip. First, we explain about QFD phasel.

We think about customer requirements of IC chip as follows.

+ Take out within 48 hours

* Low human resources

+ Low electric resources

+ Can know information about container
+ Reusable

- Safe for human

- Work safety

+ Small size

* Removable
And we think about Engineering Metrics of IC chip as follows.

* Time of taking out

+ Head-count, Electric Energy

- Radio field strength of IC chip
+ Strength of IC chip

+ Size of IC chip

+ Weight of IC chip

+ Adhesion strength

+ Test of harm

Next, explain about QFD phase2. We choose same engineering metrics as QFD
phasel. And we select about Solution Elements or Enabling Functions of IC chip as

follows.

+ Container
+ IC reader
+ IC writer

* Receiver

« Communicator
- CPU
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+ Memory

+ Case

 Method of adhesion (like magnet...)

The results of QFD phasel and phase2 are as Fig.21 and Fig.22.

Customer Requirements

Take out with in 48 hours
Low human resources

Loe electric resources
Can know info about container
Reusable

Safe for human
Work safety
Small size
Removable

Engineering Metrics
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Fig.21 QFD phasel

Engineering Metrics
Time of taking out (t)
Head-count

Electric energy (Wh)

Radio field strength (mV/m)
Strength (Pa)

Size of IC chip (m3)
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Fig.22 QFD phase2
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Time of taking out is large weight score in QFD phasel. This result is the same as
our forecast.

Memory is large weight score in QFD phase2. This result is the same as our forecast
too. Because we think the most important function is to save information such as

yard plan and storage plan.

Our issues and other thoughts about QFD phasel and phase2 are as follows;

+ We should consider about QFD to quantify. Because now we qualitatively-set
relation weight.

- We have to make cost-worth analysis. Therefore we set IC function, and we
estimate cost-worth about IC.

+ We think that, QFD is too difficult to use social system.

+ QFD was very difficult because we have never used it. And, we think that QFD is
used after determined a solution. So-we think the solution converges to local

minimum.
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2.9. FMEA

Function or
Requirement

Potential Failure
Modes

Potential Causes
of Failure

Occurrence

Local Effects

End Effects on
Product, User,
Other Systems

Attach a IC chip to
each container on
the track

Cannot attach a IC
chip to a container

Weak bond portion
between a
container and a IC
chip

It is impossible to
add informations to
each container

It is impossible to
load and unload
containers

Cannot attach a IC
chip to a container

Miss a IC chip

It is impossible to
add informations to
each container

It is impossible to
load and unload
containers

Cannot attach a IC
chip to a container

The surface of the
container covered
with rust

It is impossible to
add informations to
each container

It is impossible to
load and unload
containers

Transfer crane
collect information
of each IC chip

IC chip sends
wrong data to
transfer crane

IC Chip do not
communicate
correct data to
transfer crane

Transfer crane
cannot receive
correct information

It is impossible to
load and unload
containers

IC chip sends
wrong data to
transfer crane

Mix with noise
during the
communication

Transfer crane
cannot receive
correct information

It is impossible to
load and unload
containers

Transfer crane
cannot collect
information of each
IC chip

IC chip's data
signal does not
reach to transfer
crane

Transfer crane
cannot receive
correct information

It is impossible to
load and unload
containers

Transfer crane
cannot collect
information of each
IC chip

Date signal
receiver of transfer
crane is broken

Transfer crane
cannot receive
information

It is impossible to
load and unload
containers

Transfer crane
cannot collect
information of each
IC chip

IC chip is broken

Transfer crane
cannot receive
information

It is impossible to
load and unload
containers

Transfer crane
save information of
each container

Device of transfer
crane cannot save
information

Device of transfer
crane is broken

Transfer crane lost
information of
each container

It is impossible to
load and unload
containers

Device of transfer
crane cannot save
information

Memory capacity
is full

Transfer crane lost
information of
each container

It is impossible to
load and unload
containers

Some people go to
transfer crane to
pick up information

Some people
cannot go to
transfer crane

Underhanded

Cannot collect
information

It is impossible to
load and unload
containers

Some people
cannot go to
transfer crane

container yard
collapse

Cannot collect
information

It is impossible to
load and unload
containers
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Remake / Display
storage plan

Cannot make /
display storage
plan

human error

Cannot make /
display storage
plan

It is impossible to
load and unload
containers

Communicate
wirelessly track
the location of the
container

Track cannot
communicate

Radio is broken

Track cannot
receive information

It is impossible to
load and unload
containers

Track cannot
communicate

Slgnal does not
reach to track

Track cannot
receive information

It is impossible to
load and unload
containers

Transfer crane put
the container on
the truck

Containers fall of
the truck

Afterquake

Transfer crane
cannot put the
container on the
truck

It is impossible to
load and unload
containers

Cranes cannot put
the containers on
the trucks

not enough trucks
are available to put
cranes upon

Transfer crane
cannot put the
container on the
truck

It is impossible to
load and unload
containers

Cranes cannot put
the containers on
the trucks

Transfer crane is
broken

Transfer crane
cannot put the
container on the
truck

It is impossible to
load and unload
containers

Trucks drive to the
gantry crane

Trucks cannot
drive

Truck has a flat
tire

Cannot carry
containers to
gantry crane

It is impossible to
load and unload
containers

Trucks cannot
drive

Truck run out of
fuel

Cannot carry
containers to
gantry crane

It is impossible to
load and unload
containers

Gantry cranes load
the ship

Containers cannot
be placed on the
ship

No power supply
for the gantry
cranes available

Containers are not
put on the ship

It is impossible to
load and unload
containers

Containers cannot
be placed on the
ship

Tha gantry crane
is broken

Containers are not
put on the ship

It is impossible to
load and unload
containers

Containers cannot
be placed on the

No place on the
ship to put more

Containers are not
put on the ship

It is impossible to
load and unload

ship containers containers

Containers cannot |The ship is Containers are not |It is impossible to

be placed on the |damaged by the put on the ship load and unload

ship earthquake containers
Fig.24 FMEA
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This is the FMEA of our ALPS project. We considered the FMEA based on the
functions. And, we divided into nine sub-functions. Potential failure modes,
Potential causes of failure, Local effects and End effects on system of each function
are shown in the table. As a result, we found that there are many potential failure
modes.

Our issues and other thoughts about FMEA are as follows;

+ We have to think of ways to cope with failure mode.

+ We have to estimate DNP.
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2.10. Design for Variety (Robust Conceptual Design)

We discussed about how to keep port BCP when earthquake and other problems
happen at the same moment.

Following is list of situations we discussed.

Large Scale Small Scale
1.Typhoon/Hurricane X O
2. Terrorism X [
3. Fire 0 o
4. Lack of manpower 0 0
5. Tsunami X 0

Fig.25 Robust Conceptual Design

In Typhoons and Hurricanes case, operators should keep attention for weather
information during operations except too large typhoon/hurricane.

In terrorism case, operator should wait support by Self Defense Force before start
operation.

In fire case, there are few combustible materials in port area, but after extinguish a
fire, start operation.

In lack of manpower case, port is not operating 24h, so need to standby

emergency response team nearby port area.

In Tsunami case, if tsunami too big to collapse container, operation is impossible,

if tsunami is small, operators should watch out for tsunami information.

Many case should assumed to keep port BCP. Routine recovery drill is also

important as well as designing system.
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Large Scale Small Scale

1.Typhoon/Hurricane [ o
2. Terrorism X X
3. Fire X X

4. Lack of manpower — —

5. Tsunami X X

Fig.26 Robust Conceptual Design

We discussed about how to keep port BCP when earthquake and other problems
happen at the same moment.

IC chip feature

(@D For rain, it have waterproof cover.

@ For fire, it is weak against heat and lose data.

@ For typhoon, it is fixed well and no problem.

@ For terrorism, maybe terrorists took away IC chips.

® For tsunami, IC chips maybe fall off because of water pressure.
As shown is above, we should consider robustness of IC chips. To keep port BCP,

Not only watch recovery procedure, but we should select appropriate product.

Multi-view analysis is useful to keep port function in emergency situation.
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2.11. Morphological concept generation based on function

W
Sub-Functions 1 2 3 4 5
Receive ’ Share(/ '
. letter mail DC
Information -serve
Save -] | e % )
. . > paper Bar-code| & 5 s IC-chip
information | * IR T N
Attachinfo B Diec
. magnet . tape . key [ pin
to container N H writing %

Goto read

. nothin
Information .

ontai
Read

& -l o
Information " reader

Save&collect b (
W ate ! In-car i .
Information |Sildk# " ,.I trotepc. )\ il devies/ | TR memerie
give T \ (
. lit
Information E oraity 13 R PoPer

Fig.27 Morphological concept generation based on function

DC GPS

\

-
date

We generated morphological concept based on function. We consider main function
about save up to receive information such as storage plan and yard plan. This
function can be separated sub-functions as follows.

+ Receive information

+ Save information

+ Attach information to container

+ Go to read information

+ Read information

+ Save & collect information

* Give information

First, we considered solution about each sub-functions. The results are as follows;
[Receive information]

* Letter

+ Mail

+ Phone

+ Shared-server
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+ Date communication

[Save information]
+ Paper

+ Bar-code

+ QR-code

+ IC chip

[Attach information to container]
+ Magnet

+ Tape

* Direct writing

+ Key

+ Pin

[Go to read information]
+ Walk

+ Container track

+ Nothing

[Read information]
+ Eye
+ Code reader

* Date communication
- GPS

[Save& collect information]
* Paper

- Date (Note PC...)

* In-car device

« Memorize

[ Give information]
* Orality

- Paper

* Date
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Next, we choose best solution by each sub-functions. Best solution of receive
information is DC (Date Communication), Best solution of save information is
IC-chip, Best solution on attach information to container is magnet, Best solution of
go to read information, Best solution of read information is container track, Best
solution of read information is DC (Date Communication), Best solution of save &

collect information is in-car device, Best solution of give information is data.

Our issues and other thoughts about [Morphological concept generation about
function] are as follows;

-We generate more morphological concept based on function / VOC / EM.

*We consider about more sub-function.

*We should choose best solution by use pugh-selection.

+ Morphological concept is most difficult tool in this homework.
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2.12. Scorecarding and Design of Experiment

It is useful when we work with new problem that we only have little knowledge
about design space.

Procedures are as shown in below.

Design variables = factors

Values of design variables = levels

Outputs = observations

The figure of the flow.

Factors + Levels = “Experiment” = Observation

Project Objective (Biggest Y)

It is an earthquake and a disaster.

NPV as Biggest Y;

Design/Development Process |:>

Earthquake Earthquake

R | |:> R |

wwvjm

Fig.28 Scorecarding

— 631 —



Control Factors (X’s)
As a conclusion, system to keep information about content and destination in
container itself could be one of the solutions for port BCP.

However, The factor is the durability of the system.

Install IC chip
to container.

We able to know contents and destination of containers efficiently.

Fig.29 IC chip

What can you control?

Suddenly, an earthquake with a seismic intensity of 7 occurred around Yokohama.

. Vo

With this IC chip we could
Specify containers destination
quickly and able to remove
largest barrier for operation.
As a result, we are able to
realize port BCP.

Fig.30 distribution system

Put IC chip with information on container is our initial solution plan. It enables us

to store and collect information about container without help of control center.
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With this IC chip, we could specify container’s destination quickly and be able to
remove largest barrier for operation. As a result, we are able to realize port BCP.
What are your levels? We discussed about how to keep port BCP when earthquake

and other problems happen at the same moment. Each factor can take two levels.

Noise Factors (V’s)
I investigated the result of five factors about compound misfortune as follows.

Transfer Function

Y=F(X)
F(X)=Five factor
F=f....
Y=(Y1,Y2,..Y5)
Scorecards;
X=(X1,X2,..X5) shapshot
Documentation
Of Xand Y

Fig.31 Design of Experiment

In Typhoons and Hurricanes case, operators should keep attention for weather
information during operations except too large typhoon/hurricane.

In terrorism case, operator should wait support by Self Defense Force before start
operation.

In fire case, there are few combustible materials in port area, but after extinguish a
fire, start operation.

In lack of manpower case, port is not operating 24h, so need to standby

emergency response team nearby port area.

In Tsunami case, if tsunami too big to collapse container, operation is impossible,

if tsunami is small, operators should watch out for tsunami information.

Many case should assumed to keep port BCP. Routine recovery drill is also

important as well as designing system.
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How can you conduct experiments with your prototypes?
It is an assumption experiment.
We did design of robustness for working condition and IC chips. Result of analysis

for working condition shown by black, and IC chip shown by red.

Red mark is an IC tip Large Scale Small Scale
1.Typhoon/Hurricane X [ 0O o

2. Terrorism X X 0 X

3. Fire 0 X o X

4. Lack of manpower o — 0 —

5. Tsunami X X X X

Fig.32 Robust Conceptual Design

DOE is used in the context of robust design.

From this table, we understand we should focus on robustness of IC chips.

IC chip feature

1. For rain, it have waterproof cover

2. For fire, it is weak against heat and lose data

3. For typhoon, it is fixed well and no problem

4. For terrorism, maybe terrorists took away IC chips

5. For tsunami, IC chips maybe fall off because of water pressure
*Design Variables

I. The installation position of the IC tip
II. The weight of the IC tip

ITI. The strength of the magnet.

IV. Affinity with the container.

Discussion:

In port BCP situation, there was large risk that became constraint from government
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involvement and government administration systems.
After our several attempts, we decided score carding and Design for Variety will not
describe our solution well because government’s influence is too big in this situation.

It also came from ambiguous user requirement and boundary setting.
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2.13. NPV

I show an evaluation result of NPV in Fig33.

ME217 DFM PROFITABILITY ANALYSIS (Cost Savings P roject)
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Fig.33 NPV
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An amount of money was not displayed when I performed NPV. As a reason, 1
thought our system to be because an amount of money was big to handle the
circulation.

The growth characteristics are low in the market size for the country and Time
before reaching a point of IRR is short. But

When I consider a toll at the time of the earthquake outbreak, I think that the

selling price of the system is proper.

I. Analyze
The big cost is only for initial investment in our system. Therefore there are few

adding costs and benefits of buying new equipment and maintenance. But If
Japanese government introduce our system into the Japanese port, We think
that the trust from the foreign countries in the international trade improves. If it is,
we think that use profit of Japanese port rises and may lead to activation of the

economy

B Fummi D B =TI - 15

1B I R
- = P ST - 3

¥ s wond LPGas Association

There is little profit as business. But Japan that is an earthquake large country and
has great economic benefit in trade. Because it is a duty of the countries to protect

damage to the economy, we think that this system is essential.
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2.14. DSM

wy ADCBEFLGHI JKMN staat

a A A a Schedules

d D D b Dimensioning

e C c [ Main Layout

hn B B d Manufacturing Plan

w E E v Instrumentation

i F F f Purchasing Plan

' L g Main AuxiBanes

g G G n  Communicator Details
h H H i Receiver Details
i1 | 1 IC Card Details
i J x  Memoly Medium Detalls
k K K I Basic Engineering

m M | m Bectronics

n N N » Communication Engineering

ADCBEFLGHI JKMN
Fig.34 DSM

DSM is Design Structure Matrix.

This is the Organized DSM of our project.

It is a tool for system analysis. As a management tool, DSM tool provides a project
representation that allows for feedback and cyclic task dependencies. This time we
only made a simple DSM for our project. We use fourteen tasks and analyze the
process that we should find out the important things before we are scheduled for
introduction the IC Chip for port system.

From the first time we use the DSM to analysis the project. We found the better
turns than the first time.

As the DSM table of our project, we analysis the schedules, main layout,
manufacturing plan, instrumentation, purchasing plan, main auxiliaries,
communicator details, receiver details, IC card details, memory medium details,
Basic engineering, electronics, communication engineering with the DSM.

Then we change the turn of them for decreased the X on the right side by the black
grates. After that we found the electronics and communication engineering are
important for the part of IC chip, as the communicator, receiver, IC card. Except

those parts, we found the better turn for the other tasks.
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So, from the DSM, we found the better turn of our project. It will help us cut down
some steps than before. We also found the coupled part in our project, from H to N

in the graph.
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3. Design Recommendation.
What we will propose is new system

From 2006 to 2011, Japanese government also planned to make necessary quay
service anti-earthquake in order to support emergency sea transportation of general
merchandise and construction machines. They categorized those reinforced quays
into two groups. One is special reinforced group and the other one is standard
reinforced group considering their functions in case of earthquake seismic intensity
level at 6+ and 7. In order to make it possible to transport the emergency
merchandise from any ports even in case of large scale earthquake, every port
should be equipped with one special reinforced quay. Furthermore, Special
reinforced quays should be equipped with a seismic crane. It is quite few things to
collapse these cranes and berth in seismic intensity about level 7.Above are
countermeasures for some damaged hardware, which brought us to such conclusion
that port works will not stop. In view of above, we propose in WS4 such port
information control system by putting IC on containers as to be available in
emergency. We want to adopt such available system as Suica and Pasmo for various
control system with IC chip.

We consider Containers as customers who have IC cards and Transfer cranes as
station gates. This system will make us possible to handle containers in case some
information system like control center will be damaged, which we want to propose.
The new system that we propose is how to find out missing containers promptly and
accurately in the emergency. What we are proposing is to put IC chips to those
containers. Basic principle of this system has been already practically used with the
charge collection system of various transportations and automatic examination of
tickets in the expressway. It will be the one to make the most use of writing and
reading performance by noncontact character of integrated circuit chip. Information
on the cargo loaded into those containers (emergency and notes for handling, etc.) is
written into the integrated circuit chip installed in each container. The information
will be collected when unloaded with the gantry crane in case of import cargo, when
passes the harbors gate in case of export. Each integrated circuit chip can keep
sending the location information etc. by a built-in battery for the maximum several
days. The container is piled up with four steps normally, of which height is over
eight meters. Work by man is dangerous even if it can be readable with noncontact

technique. Therefore, the device to read the information will be put to transfer
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crane. (location of device will be adjusted by the height of containers at both sides.)
As containers are piled up with four steps by two rows, one pass of transfer crane
can cover much space for missing containers. At the same time to read the
information, computer in the transfer crane can make new and urgent plan for
picking up necessary containers.

In the normal case, the information will be kept as back-up in several different
sections. However, in case of emergency, those are not enough to build up new plan
for special and urgent situation. In order to make the new plan for emergency, such
information as container location and cargo will be necessary, since containers will
be moved to other location temporarily in case of emergency.

This system can be fit for such situation as temporary re-location of containers by
information of IC chip, so that we can pick up and carry out necessary container
correctly, urgently and safely. New software development and improvement of
current one will be necessary for above system, so that emergency yard and
shipping plan can be made easily. It can restore the port function in case of
emergency that new container plan will be updated by complying with the situation.

The details can be referred in the chapter of prototype.
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4. Competitive analysis

II. Estimate

We decided the assumption that selling to the management system of loading and
unloading of container by IC chip.

At first we estimated the cost.

The results are shown in Figure 35.

introduction cost maintenance cost
= T
of money of money
g Gate 4000 5 Equipment charges 300
3_ IC chip 200 % Personnel expenses 600
agrnr Software farre-plans 50 % (mainten.ancn.e}
pC 20 o Communication costs 150
Device 192 6-? Facilities operation 1000
2 expense
IC chip case 100 %‘ Personnel expenses 400
Attachment 100 = (ICproduction)
Facilities 1000
E % Persannel expenses 2000
%;j Communicationcosts 150
3 Entertainment 200 10072
Z expenses
Fig35. cost

We conducted a study of necessary expenses. And we supposed that a cost was
necessary in an item to show in Figl. We decided to introduce a cost to the cost of
introducing and selling system and to keep the cost of maintenance and other
expenses to maintain the system.

The price we decided that for the 10% addition of the total cost. A public works
project is usually addition of 4% of the total cost.

But when we compare it with the scale of the circulation loss sum at the time of the
earthquake outbreak even if we raised it to 10%, we judged that the feelings of the
customer did not have a difference.

The market size assumes it 23 ports of the domestic specially important harbor.
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III. Calculate ( and Visualize the result)
I show an evaluation result of NPV in Fig36.
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An amount of money was not displayed when I performed NPV. As a reason, I
thought our system to be because an amount of money was big to handle the
circulation.

The growth characteristics are low in the market size for the country and Time
before reaching a point of IRR is short. But

When I consider a toll at the time of the earthquake outbreak, I think that the

selling price of the system is proper.

IV. Analyze

The big cost is only for initial investment in our system. Therefore there are few
adding costs and benefits of buying new equipment and maintenance. But If
Japanese government introduce our system into the Japanese port, We think
that the trust from the foreign countries in the international trade improves. If it is,
we think that use profit of Japanese port rises and may lead to activation of the

economy.

B 72 uhmEi O BEmid L s aemet

CIExNimt N EEm
By BRbESE

¥ 1 world LPGas Association

There is little profit as business .But Japan that is an earthquake large country and
has great economic benefit in trade. Because it is a duty of the countries to protect

damage to the economy, we think that this system is essential.
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5. ALPS roadmap and reflections

I describe the technique used with current ALPS and the obtained finding.
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Fig.37 Road map to WS2

We began ALPS activity in a mind-map as the beginning. However, we admitted to
begin far from our life oneself. Therefore, some difficulties confronted us at the time
of CVCA making. Then we grasped the perspective of port by making function
structure and system architecture. After that we determined solutions by making
CVCA and OPM. But we noticed that our solution is not important by repeating an
interview. Then we arranged interview contents and function of port. And reflect
most suitable solution. Now we carry .We could define our activity history like above

and information.
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Fig.38 Road map to WS3

We obtained feedback because of the announcement, and collected the voices to the
people who were the re-related to the port. Then, we noticed the role and
importance at the control center, and the control center felt that it became the key
to our system. Afterwards, Pugh Selection was done, and the member conferred on
the policy in the future. It thought about Use case in the circulation of the decided
port, and Use case suitable for our purpose was selected. Then, the demand of the
customer who actually uses the port has been extracted. The interview result of
going previously is reflected in this. Afterwards, we are QFD how to achieve the
demand. It examined it. Here, because the examination was advanced by the table
form, it is felt that all members deeply understood the content. Three techniques
ahead are used and QFD went. The conception of integrated circuit chip that was
able to play the role of the control center here floated. Afterwards, Cost-worth

analysis was done, and a rough cost was understood.
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I show a road map after the third work shop of ALPS in figure 1.

Before we start FMEA, carried out OPM, scenario, Use Case again to arrange a
conventional change. Therefore we made the indicator of the system clear. After
that we grasped the risk that could happen by using FMEA. In addition, we
arranged the task that was necessary for a process by using DSM. Furthermore we
considered for the risk that could happen by using Robust conceptual design. To
pass on information obtained by using these techniques in the prototype, it
announced by Power Point. Therefore we made a small container yard. And we give

presentation by the operative process of the system which I used an IC tip for.
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I show a road map to last announcement on the top. We examined the financial
analysis and inspection method by the last announcement. The big profit was not
provided by the cost analysis, but our system thought that it was necessary at the
Japanese port when I considered an economic toll at the time of the earthquake
outbreak. We sentenced you to an appeal to the investor by the commercial by
overlooking our system.

In addition, I realized the strength and the weakness of our system again by

thinking about how you conveyed an important item with the elevator pace.
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6. Conclusions and Future Work

Total financial damage of Hanshin Earthquake was 10 trillion yen, and total
financial damage of epicentral earthquake at Tokyo, which we assume as our target,
could be 112 trillion yen.

We have estimated financial damage of port around 1 to 11 trillion yen from
experience of Great Hanshin Earthquake. Reduction of financial damage is also
important in port BCP.

Our proposed system using IC chips costs 120 million yen, it seems not balanced in
cost-benefit point of view, but possibility of a severe earthquake in Tokyo area
within 30 years is over 70%, and we could say it have significant benefit from
financial damage reduction point of view. If distribution function stopped 24 hours,
it could cause 1 billion yen .loss every day, and the loss of the discontinuity of
distribution function was estimated to 500 billion yen at Hanshin Earthquake.
Immediately after Great Hanshin Earthquake, only 3 quakeproof berths Kobe port
were available. But, currently, 70% of berths at Tokyo port have been already
quakeproofed and many quakeproof measures are taken. So, introduction of IC

chips is important, and it is beneficial enough from reliability point of view.

Hanshin-Awaj Tolya Earthquake
Earthguake {anticipated)
Total financial About 100000 About 112000
ldamage Bl e |biFIi-|:|n W
The financial 1,000 billicen yen About 11,000
damags [abowt 10%]) killion yven
=
Total loss About B00 billion yan About 1 bilion yen
distribution uper day)
Provigion and [Hard  |Only aquakepraof berth T0% of barths hayve
Damage was workabla(3/150 ) sarthquake resistant
Soft lN-a provision Investmant cost is
120 million yen
G chip syvetam)

Fig.41 Effects
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I would like to set out about issues and outlook for the future about our IC chip
system.

First step, we created port logistics system using the IC chip system.

After that, we will check characteristic of IC chip, and we will improve IC chip
quality.

Furthermore, we restructuring our IC chip system based on data got from the IC
chip.

Second step, we will consider the actual use in Tokyo Bay. And we will hope to get
actual performance and System Reliability Through the actual use.

After that, we will get official approval from public agency.

Third step, we will plan to expand five major ports in Japan.

Furthermore, we would like to expand all Ports in Japan.

And we will hope to get actual performance in all of Japan ports.

After that, we would like to get official approval from WTO.

Fourth step, we will want to introduce our IC chip system to all of earthquake

country.

Approrral of WO

Apgroval of Japaness
QoweTi ol

Toechnological
as {ablishrmenl

Fig.42 Schedule & Challenges
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In this research, we test our ideas for port BCP from view of keeping distribution
functions. But we found out that the government maybe overtake the control of
port operation and port operators cannot use port by their own in some situation
after the earthquake. So we should look at not only distribution function, but also
government’s administration and legal systems. Global standardization of port
system is also important, beside of building national and local government’s
simplified procedures on emergency situations. It is not easy to standardize port
system globally because it needs to promote new law or treaty as Incoterms at
international trade, and new infrastructure. To keep port BCP, government’s
administration system and international standardization should be set up. So
government including national government, corporate related to port and citizens
should discuss together how to build system, and we expect our IC chip solution
take place in this total system.

Quakeproof measure for control center and introducing new computer system is
important, but also human resource development for risk management at port is
important. Risk management requires process management and it is mandatory
to develop appropriate human resources.

For who works for port operation safety, they should understand knowledge about
maritime operation safety and international framework including ISPS code.
Currently, there was course about port operation safety conducted by The Japan
Port and Harbour Association and NPO called Port Security Network. Over 1000
people take the course and they are working at front line.

To keep practical ability for risk management and disaster control, regular training
and practice is important. Port government uses scenario based training for long
time, but now they try to introduce more practical training as using role playing
games. Training and practice with broad stakeholders as Coast Guard and Police
have constraint of cost and time, so training become aims to just demonstrate, but
we expect by introducing role playing game style tabletop exercise and
communication exercise within worksite to develop practical ability.

Volunteers take important role in local disaster prevention or risk management.
To leverage their abilities, role of leaders are necessary, but in Japan there was only
“Disaster Prevention Expert” by Japan Disaster Prevention Organization for ability
development. We expect utilizing experts know port very well by registering and

using NPO network related to port for human resource development.
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A FRAMEWORK FOR PERFORMANCE-BASED SEISMIC DESIGN
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SUMMARY
Conventional seismic design for port stoctares is based on prowviding capacity to resist a design seismic force, but it
does not provide information on the performance of a strucure when the limit of the force-balance is exceeded In this
sy, a desien framework based on performance-based methodology is proposed, in which deformations in ground and
foundation seils and the comesponding stractural deformation and stress sain states are used as key desipn parameters.
Based on the properly defined design earthquake lewels and acceptable damage levels, the proposed performance-based

methodology forms the basis for practice-onented guidelines on seismic design of pont smachares.
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