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1. EXECUTIVE SUMMARY  
When a disaster occurs, it is difficult to predict where they 
occur, the damage occurs is very serious. 
Especially in urban areas as electricity, gas, and make daily life 
difficult to break in a water supply infrastructure, human 
damage is increased by the building collapse and fire. 
Been evacuated or displaced temporarily under a long-term 
scale of the disaster are forced to live against a very stressful 
daily life. 
Japan's large-scale natural disasters since 1947 (typhoons, 
volcanoes, tsunami, torrential rain, earthquake) and see the 
number of occurrences of the situation amounts to 52 times. 
The earthquake 33 times in 17% of the total life of 14,619 
names is taken away, the 15th typhoon in 29 percent of the 
17,455 names have been deprived of life. In recent years, the 
typhoon is the modernization of the building due to fewer 
deaths. 
It should be noted in the Great Hanshin Earthquake that 
occurred in 1995, 6,437 deceased after 1960. 
 
We initially conducted a brainstorming, Natural Hazard and 
Natural Disaster, Effect & Damage extracted, and thought it 
might be able to supply power to set up the school grounds and 
parks that shelter the renewable energy. By creating charts and 
graphs during a power failure scenario earthquake scenarios, 
lighting and television, enables access to information through 
radio, led can ensure a safe and secure living in shelters. 
 
What we learned in interviews with people who experienced 
the Kobe earthquake was that the power is restored sooner than 
we thought. From power after this disaster, gas, or to recover 
research performed at the time how much of the infrastructure, 
water could get very interesting data.  

-The top priority should be a haven for power restoration. 75% 
24 hours after restoration is done in the area of emergency 
power in the 7 days have ended.  
- Gas and water has to be buried underground, and recovery can 
take 85-95 days. To recover in this case is the highest priority 
evacuation.  
 
Renewable energy uses a natural resource that doesn't dry up 
the resource, and the force of the wind, sunlight, and water 
power are typical.  
When our idea was spoken to the person in charge of disaster 
prevention of the municipality, it was obtained that the 
certainty of 100% was requested in the energy used in a time of 
disaster.   
However, they are required to ensure reliability during disasters 
that greatly depends on the weather and the environment will 
inevitably grow in size very much. 
 
When the global perspective, the world has a non-power region, 
a disaster occurred in the world doing. I tried to work on an 
emergency hearing of the disaster, and later finding the victims, 
it was found that some interesting process. 
- First stage: "surgical" 
- The second stage: "Infection" 
- The third stage: "Mental Care" 
Prevention of infection, vaccines and drugs that require 
temperature control, for it was found that these global needs. 
And we produced a prototype of Portable battery system 
versatile in the world, showed the potential for the use of 
renewable energy in the disaster. 
 
Key word: disaster, renewable energy, earthquake, Infection 
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3. PROBLEM STATEMENT 
Renewable energy uses a natural resource that doesn't dry up 
the resource, and the photovoltaic generation, the solar heat 
utilization, wind power generation, the geothermal power 
generation, and the biomass energy, etc. are given as previously 
stated.  
It is a photovoltaic generation, a solar heat utilization, and a 
force of the wind that it is widespread in these.  
However, the output changes according to natural environment 
and the weather condition. It is necessary to use the battery etc. 
to level this output.  
It is very difficult to imagine damage due to the disaster.  
Therefore, when the renewable energy system is set up while 
securing robust, the construction cost grows.  
It was pointed out that the certainty of 100% was requested by 
the person in charge of the municipality of the disaster 
measures for the energy used in a time of disaster, and the 
portability was requested and.  
 
In the Hanshin-Awaji (Kobe) Earthquake in 1995, the 
restoration construction of the electric power to the evacuation 
site starts in top priority immediately after generation of the 
disaster, and the stricken area region whole will be restored in a 
very short term (seven days). 

 

4. ANALYSES AND DISCUSSION OF ALPS METHODS 
4.1 Mind Map 
The mind map is a tool that arranges the relating item, and 
brings it together plainly.  
Figure 4.2 (see Appendix) is one about “safe and security” we 
made. 
It is divided into eight groups roughly. 
It is health and is life, and it is environmental problems, a 
disaster it, people it, economy, and SDM government. 
The matter that related further was connected from each the 
item and the mind map was made. 
It was understood that this mind map was a tool that brought 
the matter with the relation concerning the theme together. 

 
4.2 Project Priority Matrix 
PPM is about features, cost, and time. It evaluates constrain, 
optimize, and acceptable. 
 
It is evaluated by time series of three patterns. 
The curve is assumed to be a maturity level of the prototype 
that changes with the time axis. 

 
Figure 4.2.1 

 
It changes flexibly according to the desire of the market the 
cost a little beginning came into the market the prototype.	  
However, the improvement is done repeatedly according to the 
user's desire when limiting it to features. The prototype doesn't 
spread to the market if the improvement is not done repeatedly. 

 
Figure 4.2.2 

 
When the prototype begins to sell in the market, the cost is 
limited a little. 
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However, the improvement is done repeatedly according to the 
user's desire when limiting it to features. 

 
Figure 4.2.3 

 
When time passes, too and the prototype is established to the 
market, the cost is limited. However, it flexibly thinks about the 
change for the user's desire when limiting it to features. 

 
Figure 4.2.4 

 
4.3 Scenario Graph 
Scenario Graph is about When, Where, Who, What, Why and 
How. The necessary key word for the theme is picked up from 
5W1H. This keyword of concrete case described clearly. This is 
tool that relativity is shown. 
 
This tool is that the necessary keyword of relativity can 
understand theme of 5W1H. 
 
This purpose of theme is that to use the prototype from the 
renewable energy rescues the victim. The keyword that relates 
from Scenario Graph to the purpose is shown in a red line. The 
purpose can understand part seen from the whole. Exactly, "The 
forest sees and the tree sees." 
 
Or 5W1H pick up and the keyword concerning this theme pick 
up. There is an advantage that the purpose of the directionality 
of the project becomes clear. 
 
(See Appendix 4.3.1/4.3.2) 
 
4.4 CVCA 

CVCA Customer Value Chain Analysis is tool that the 
relating stake-holder adjust and the flow of fortune and 
information is shown. 
 
I consider CVCA. The stake-holder who made the prototype 
pick up the idea. The outline of the prototype show in Figure 
4.4.1. 
 
First, the prototype is made from PV, Battery, Cooler box, and 
LED-Spot Light Maker. Next, the made prototype sold to Fire 
Station, Hospital, and Local Government. When prototype sell, 
information of the disaster receive. The flow is Figure 4.4.2. 

 
[ Summary ] 

To understand the stake-holder, The flow of the fortune and 
the thing can understand. 

This flow that buy the thing from Maker, make the 
prototype, and sold. It could understood. 

If the price etc. confirmed, in addition, it can understand 
concretely. 
 
4.5 Interview, Observation 
According to CVCA, we decided to visit some of our main 
stakeholders such as victims who really experienced disasters, 
staffs working with a hospital, local government clerks and so 
on. There actually are 3 interviews that changed our ideas. 
 
The first one is a person-to-person talk with the chief of 
Disaster Prevention Section in the city of Toshima—Mr. Sato. 
From his points of view, the prevention system we have been 
using now is extremely unreliable, so to build a strong one is at 
emergency. Plus, if we can use renewable energy like 
photovoltaic generation and locate them in community parks or 
schools, it will become a natural place for the green education 
besides having a trustworthy electronic providing system. 
Finally he suggested us to have a visit to gas station since they 
have the most reliable disaster prevention system, 
unexpectedly. 
 
Therefore we organized an interview to the person who is not 
on our list of stakeholders at the beginning. Mr. Masukawa—
Deputy General Manager from Showa Shell Sekiyu K.K. 
guided us a trip to a gas station. What surprised us is some of 
the gas station did not damage at all during either the Hanshin-
Awaji (Kobe) Earthquake in 1995 or the Mid Niigata Prefecture 
Earthquake in 2006. The amazing system includes a 2-meter-
high firewall, water saved in advance device, and the solar 
photovoltaic system. 
 
Then, we went to Hospital of Kyorin University where we met 
Ph.D. Kobayashi who is an infectious disease physician. He 
told us the most horrible things for them after disaster is the 
Infectious Diseases due to the bad environments, dense 
populations and so forth.  
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Those valuable conversations told us that the person we should 
focus on after disaster is the “helpers” instead of “victims”, 
which makes us begin to think about what they can do and what 
they need during the process of saving others. In addition, since 
we already had a perfect prevention system which adopted by 
gas station successfully and their availability (gas station can be 
found everywhere within a community), the gas station became 
our main customer which is out of our expectation. 
 
4.6 Scenario Prototyping Rapidly 
In order to know the gap between the ideas we had and the real 
customer’s requirements, we made our rapid prototype 
according to scenario revised after interviews. 
 
This is the original version of our prototyping. You can tell we 
were going to build a system for the community as whole, and 
this is a part of our system which is positioned at school. 

 
Figure 4.6.1 

 
It showed some insights of our idea to combine several types of 
renewable energy.  However, it’s impossible for any 
individual company to build this without obtaining sponsor 
from government. That’s why we changed our ideas later but 
still a very good try we guess. 
 
4.7 Value graph 
Combining CVCA and VoX we find the most important 
element for our system would be “Reliable”. To support that, 
our system should be available and provide electronics 
continuously even after disaster. By using this method we’ve 
learned that the system we provide should be maintenance in a 
certain time and care about running out of batteries.  

 
Figure 4.6.2 

 
Also, it reminds us how important the availability of a system 
is. Given there is a reliable system, and only can be used by a 
certain area, the system is meaningless to the society as a 
whole. 
 
4.8 Function-Structure map 

Function-Structure map is tool that showed relation horizontal 
axis and spindle based on QFD. The relation do not understood 
in the table. So, to use Function-Structure map confirm causal 
relation 

QFD1 
To strong between the user requirement and the function 

“Want to electric power” can understand. Another, To strong 
between “Want to electric power” and “Can use anywhere and 
the price are low” can understand. 

QFD2 
To strong between “Can use anywhere” and “Can use 
anywhere” can understand. Another, strong “Can use anywhere 
and the price are low” can understand. 

Summary 
This tool can understand the relation of user requirement, 
function and physical design. To use tool, When you product 
design, understood what keyword of necessity. 
 
4.9 QFD I  
QFD is a tool which will help to meet the customer’s 
requirements, ensure the quality, and let them feel satisfied with 
it during the whole project, because it can prevent big mistakes. 
 
For example, in this project QFD helped us to making a 
decision on using photovoltaic energy among renewable 
energies since it is the most suitable tool for our customer and 
the most appropriate product would be ruck style. 
 
Therefore by using QFD we can tell the orientation of our 
solution. But to make a product with a low cost and to maintain 
its minimum durability, certain kind of materials should be 
founded. This would be matters should be continued after QFD. 

 
4.10 Complexity Cost Worth Analysis 
In the Cost Worth Analysis, each part can be analyzed whether 
it is a proper cost distribution according to the importance. It 
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can be judged that it is a proper cost distribution because each 
part exists from this figure in a proper range. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.10.1 
 

4.11 FMEA 
The red line in the following graph shows the prototype we 
want to provide. 
 
There is the possible unconventional failure modes we 
concluded according to Figure 4.11.1. 
 
According to Table 4.11.1, our system won’t work well in 
certain conditions like the so called bad weather, which means 
days we don’t have solar or heavy wind or no wind at all, and 
not to mention the broken of the devices which generate 
electricity. 
 
In the graph if the object which has a high point means it is a 
dangerous one and under this situation we hardly can use 
electricity power, vice versa, if it gets a low point that means it 
will affect generating little or not at all. 
 
Table 4.11.2 is based on Figure 4.11.2&3. 
As we can see if RPN got a high number, that means people are 
injured or not have enough information. Otherwise, it is due to 
the weather. 
 
4.12 Design for Variety 

At first, the connection with the electric power company 
would be cut off due to disasters. So we proposed a dependent 
social system which can provide electronics by itself. However, 
it was understood that the proposal was not requested while 
interviewing, and shifted to the product proposal.  

It was a power supply that was actually requested because 
the electric power came to supply in about one week as for the 
clarification by the interview even if the power supply was cut 
off in Japan due to the disaster immediately after struck. 
Therefore, it is a large amount of electric power. Became the 
product proposal of "Portable multi energy backpack system" to 
which electricity was able to be generated anywhere though 
electricity was not able to be generated.  

There is especially no design change after it thinks about this 
product. 
 
4.13 Environmental Complexity Recyclability 
This tool is not suitable for our project, so very sorry we cannot 
use it. 
 
4.14 Serviceability 
Something was discussed, "Disaster", and the flow to which the 
disaster occurred was confirmed in the beginning. All members 
were able to recognize that they returned to the state in daily 
life after timing for which the electric power was needed had 
occurred the disaster by having confirmed the flow.  
Next, the method of generating the most efficient renewable 
energy discussed something. Moreover, not only to discuss the 
power generation method but also to deepen the more 
understanding, it visited an actual site. It went to Ashikaga 
Institute of Technology for the visit for the small water power 
citizen power plant and wind power generation for the 
photovoltaic generation including the Kashiwazaki Kariwa 
nuclear plant of Tokyo Electric Power Company for the mega-
solar site and the hydro-power of the north grove city. 
Especially, it was able to know there was a demand of wanting 
to cool the vaccine for those who injured in the stricken area 
and to preserve it in the Ashikaga industry. As for the method 
of each power generation, the summary is Table 4.14.1.  
 
The power supply the request actually because the electric 
power comes to supplied in about one week even if the power 
supply is cut off in Japan as other interviews are done due to 
the disaster immediately after struck. Therefore, it is a large 
amount of electric power. To be the product proposal of 
"Portable multi energy backpack system" to which electricity 
was able to be generated anywhere though electricity was not 
able to be generated. 
 

 
  Source Output Infra Municipality House Personal 

Photovoltaic Sun Electric     

Wind power Wind Electric    --- 

Biomass Plant Electric,  
Gas, Hot water 

  --- --- 

Solar energy Sun Heat,  
Hot water 

----    

Hydropower water Electric   --- --- 
Geothermal Geo-  

Heat 
Electric,  
Hot water 

 --- --- --- 

 
Table 4.14.1 

 
4.15 Quality Score-carding 

Control Factor  About providing the electronic 
The prototype can control power supply from the solar panel 

and the battery. The solar panel can adjust the angle of light. 
The battery can control the output of electric energy to be made 
renewable energy. 
 

Noise Factor  Besides sunny day , For example , rain , 
snow , cloud , strong wind 

Figur
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The prototype can charge the cellular phone, warm the drink, 
cool the drink from the renewable energy. The renewable 
energy consists of natural energy. Natural energy is controlled 
by the weather. Human cannot control the weather.  

As a result, Noise Factors is weather. 
 
How did you arrive at your transfer function? 

Transfer Function 
For example 

Y Necessary amount of energy for helping others 
X1 size of battery X2 solar panel 
V1 rain , V2 snow , V3 cloud , V4 strong 

wind 
	 Y (X2(if, -V1 -V2 -V3 -V4 ) X1)  

 
Purpose of prototype supplies what electric power from 

renewable energy. And when you use Y, the electric power was 
requirement. 
 
4.16 Net Present Value Analysis 
Following is the main structure of our business model. 

 
Figure 4.16.1 

 
The parameters showed in Graph 4.16.2 (see Appendix). 
 
*Total Admin Cost including Staff Cost, Office rental fee, CM 
cost, transportation cost and so on. 
 
Then, we set our tax rate as 4% referencing to www.nta.go.jp; 
the discount rate as 10% which is the average number; and 
assume we can get 86,000,000 yen as our initial investment. It 
will take us for 3 years to get the payback. 
 
Detail prices are included in Figure 4.16.3 (see Appendix). 
According to that our Net Present Value would be 26,576,000 
yen. It is quite a good deal for our investors. 
 
4.17 Design Structure Matrix 
This tool is not suitable for our project, so very sorry we cannot 
use it. 

 
4.18 Design of Experiment 

Design Variables: 
A  Kind of battery	 A1. Lead-acid storage battery A2. 
Lithium-ion battery  
A3. Nickel and hydrogen storage battery  
B  Kind of solar panel B1. Fold  B2. Fixed mount  
C  Style of cooler bag C1. Circle C2. Square C3. Triangle  

 
Table 4.18.1 

 
The electric power is supplied to put the battery on the 

rucksack, and to cool the one from the sunlight energy in the 
cooler, and it shines on with the light. 

 
 What are your factors (= design “knobs”) 

Battery, Solar panel, and Cooler bag 
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Figure 4.18.1 

 
 What are your levels? 

Answer is nothing. Because our prototype is not numerical 
target. 
 
A lot of prototypes are sold to the local government, hospital 
and fire station. 
 

 How can you conduct experiments with your prototypes 
 Physical Experiments? 

Actually, The user uses the prototype. 
 
4.19 Object-Process Methodology 
To combine the ideas of our group and visualize the structure of 
our system, OPM did help us a lot. Especially at first, all of us 
only have am ambiguous vision of it. Figure 4.19.1 (Appendix) 
shows the level-0 of our system. 
 
We were trying to build a back-up system which also could be 
used in usual times due to the depletion of conventional 
resources. Therefore, the system looks like a transition one 
between only using fuel nowadays and only using renewable 
energy in the future. 
 

5. DESIGN RECOMMENDATION 
According to the priority, we designed our system more 
suitable for the person who can help others. 

 
Figure 5.1 

 
As showed in the above picture, there are four basic parts in our 
system: solar panel, generator, light and ice-bag. The solar 
panel and generator work together to provide continuously 
electronics, and lights would be an extraordinary element due 
to the high frequencies disaster happens in night and the dim in 
the underground. In the saving process, ice bag would be a very 
useful tool to conserve medicines. We considered it as a key 
element of our system. Also, we can offer other parts such as 
rice-cooker according to customer’s requirements. 

 
Figure 5.2 

 
Use-cases (Figure 5.3) and Scenario Graph (Figure 5.4) 
attached (see Appendix) explained our main concern on the 
mid-term of our system design.  
 
We are planning to provide our products to local governments 
and gas stations and some families. Once they find their 
products are in bad condition they can call us and we’ll go there 
for checking and repairing. The changing of batteries will be 
held interval 2 years. Additionally, we’ll teach them how to use 
it and how to keep it at first time they get the products. 
 
In terms of partnerships, we may cooperate with companies 
who are doing researches on renewable energies and alike. 
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6. COMPETITIVE ANALYSIS 
Our business model would be a model product mixed with and 
service. We will purchase solar panels, generators, ice bags 
from our suppliers, and assemble them according to our 
customer’s requirements. At the same time, for our patrons we 
will provide after sales service such as one free regular check 
within 2 years, batteries changing or system repairing within 24 
hours after customer calls.  

 
The following graph shows the detail of our business model. 

 
Figure 6.1 

 
Due to the expensive administration cost of warehouse in the 
big Tokyo area, we gave up the plan of rental and least model. 
And we also didn’t include the service revenue because at the 
first 3 years it would be too little to be taken into account. 
 
Here is our cost structure, and we assumed the Minimum, 
Likeliest and Maximum prices respectively. In addition, the 
total administration cost is made up of the office rental fee, 
CM, staff and so on. We did a rough calculation as well. 
(see Appendix Figure 6.2/6.3) 
 
According to National Tax Agency of Japan, we set our 
taxation as 4%; since the average discount rate is between 
4~12, so we set it to 10%; and we assumed we could get an 
initial investment at least 86,000,000 yen. Then, we got the 
graph showed us we can make money from the third year which 
means our company will enter into a development phase after 2 
years hard working. And the Net Present Value of our product 
would be 26,576,000 yen. (see Appendix Figure 6.4) 
 
Apparently, the model of assemble corporation is the easiest 
one to be imitated. However, we’ll focus our main concern on 
integrations but not only simply assembling or repairing. 
 

7. ALPS ROADMAP AND REFLECTIONS 
At first we brainstormed on the concept of “disaster” and 
“renewable energy”. According to that we made our own 
Scenario Graph. Referring to the specialty of our system, our 

scenario is made in three different situations which are the three 
phases during disaster. That is before disaster, just after disaster 
and the recovery phase. Then, we listed almost all stakeholders, 
and interviewed some. After group discussion, we decided to 
choose the key routine for our project and made CVCA, OPM. 

 
Figure 7.1 

 
As a matter of fact, we interviewed some key person after 
second ALPS lecture because of their time table. And the latter 
interview actually changed our ideas, which can be called Aha. 
During the third period of ALPS, we actually made a real 
prototype and this is the Eureka I guess. We also had many 
Oops, especially at first, second phases since we want to build a 
very huge system for a community which seems impossible 
later. 
 
If we could do the project again from the beginning, we’d like 
to use it again. At least, it is a suitable tool for our team. 
 
We wish Japanese would be also available. The advantage of 
which is it will improve the quality of ALPS. 
 

8. CONCLUSION AND FUTURE WORK 
In order to build the electronics providing system, we solved 
three main problems which related to the reliability, 
availability, and sustainability respectively. 
 
First of all, our system must be a reliable one because it will be 
used even after disaster happened. After a casual visiting to a 
gas station, we began to consider it as our best place to restore 
electronic generators because the strong construction system 
they had. Plus, since gas stations are located at every corner of 
cities, it is very convenient to be reached for citizens. 
 
Secondly, the electronic power should be provided at some 
place where may be experienced a huge damage. In a word, a 
portable one is required. On this point we should thanks to the 
tool of VOC and CVCA. At first we didn’t include hospital 
when we selected our key scenario, but it showed in CVCA. In 
order to understand our customers’ requirements completely, 
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we decided to have a visit to the hospital as well, which 
changed our idea totally. 
 
Lastly but not least importantly, our system should be 
sustainable since we don’t have much resources left in the 
earth. Therefore, we chose to use renewable energy in case the 
fuel is depleted. Besides, in terms of the technique problem 
(reference to Pugh Selection) we only use solar power in this 
phase but will add more in the future which will be discussed 
later. 
 
Figure 8.1/8.2/8.3 (see Appendix) showed our processes in 
using almost all important tools learned during ALPS lectures. 
 
To sum up, during the whole project VOC helped us a lot in 
making the key decisions, so we reckoned that it is extremely 
vital to listen to your customer or other stakeholders frequently 
and observe/analyze their behavior maybe a vital points in 
system designing. 
 
Apparently, there is not a 100% perfect system in the world, not 
to mention our system. There are at least 3 things we should do 
in the near future. 
 
Firstly, due to the characteristic of portable, we don’t think our 
system can last a long time if the batteries couldn’t be 
recharged on time. In another words, our system at a large part 
depends on the weather. Therefore, next year we should be 
developed another one such as wind power or geothermal 
energy to make it up. 
 
Then, given several types of electronic generators we need a 
standard interface for recharge. This would be taken into 
account within 3 years. 
 
Furthermore, our customers currently are gas station and local 
government since they had safer places. However, if you surf 
on Google map and take a look at their locations, it’s not 
difficult to find that there are still lots of blind areas. As a 
result, next step would be very instinct, that is to provide it to 
ordinary families and help them to find a safety place to store. 
This would also become our core business—to provide an 
integrated solution for electronics either after disaster or in their 
ordinary lives. 
 
In order to do those things, a deep knowledge on renewable 
energy is required. Professional engineers who are familiar with 
electronics and construction and of course certain amount of 
investment are musts. 
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Figure 4.1 

 
 

 
Figure 4.3.1 
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Figure 4.3.2 

 

 
Figure 4.4.1 
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Figure 4.4.2 

 

 
Figure 4.6.2 
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Figure 4.8.1 

 

 
Figure 4.8.2 
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Table 4.9.1 

 

 
Table 4.9.2 
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Table 4.11.1 
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Figure 4.11.2/5.3 

 
OPM	  level-‐0	  diagram

 
Figure 4.11.3/4.19.1 
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Figure 4.16.2/6.2 
 

Figure 6.3 
 

Figure 4.16.3/6.4 
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Figure 8.3 

 
 
 

 
 
 
 

―  145  ―





Group 4’s Final Presentation Slides

―  147  ―



Fi
na

lp
re
se
nt
at
io
n

Fi
na

l�p
re
se
nt
at
io
n

“D
isa

st
er

pr
ev
en
tio

n
sy
st
em

us
in
g
re
ne

w
ab
le
en

er
gy
”

Di
sa
st
er
�p
re
ve
nt
io
n�
sy
st
em

�u
sin

g�
re
ne

w
ab
le
�e
ne

rg
y

AL
PS
�2
01

0�
Gr
ou

p�
4

20
10

.1
1.
19

1

Bo
un

da
ry
�o
f�N

at
ur
al
�D
is
as
te
r�f
ro
m
�B
ra
in
�S
to
rm

in
g�

Ef
fe
ct
�&
�D
am

ag
e

i
b

kd
i

N
at
ur
al
�D
is
as
te
r

N
at
ur
al
�H
az
ar
d

re
pr
es
en

t�a
�se

rio
us
�b
re
ak
do

w
n�
in
�

su
st
ai
na
bi
lit
y�
an
d�
di
sr
up

tio
n�
of
�

ec
on

om
ic
�a
nd

�so
ci
al
�p
ro
gr
es
s.

Ex
tr
ao
rd
in
ar
y�
na
tu
ra
l�o
cc
ur
re
nc
e

E
th

k
Ea
rt
hq

ua
ke

Di
sa
st
er

Hu
m
an

Br
ea
ki
ng
�w
ire

Bl
ac
ko
ut

G
us
�C
ut
�o
ff

Vi
ct
im Is
ol
at
io
n

Sl
ig
ht
�in
ju
ry

Se
rio

us
in
ju
ry

Ea
rt
hq

ua
ke

Fl
oo

d
Er
up

tio
n

Er
up

tio
n�
Gu

s�

Ea
rt
hq

ua
ke
�D
is
as
te
r

Vo
lc
an
o�
Er
up

tio
n

Co
lla
ps
e

Cu
t�o

ff

W
at
er
�D
am

ag
e

In
te
rr
up

tio
n

Se
rio

us
�in
ju
ry

De
ce
as
ed

Ts
un

am
i

Fo
re
st
�fi
re

La
nd

sli
de

U
nu

su
al
�w
ea
th
er

Fl
oo

d

Ts
un

am
i

de
ra
ilm

en
t

Ca
ve
�in

Tr
af
fic
�o
ut
ag
e

Re
sc
ue

He
av
y�
Ra

in

He
av
y
Sn
ow

M
et
eo

rit
e

Py
ro
cl
as
tic
�fl
ow

Dr
ou

gh
t

av
al
an
ch
e

m
ud

sl
id
e

Fi
re

Re
fu
ge

He
av
y�
Sn
ow

Ty
ph

oo
n

M
et
eo

rit
e

to
rn
ad
o

Li
gh
tn
in
g

Da
m
ag
e
fr
om

co
ld
w
ea
th
er

Co
nt
ag
io
us
�d
ise

as
e

av
al
an
ch
e

In
fr
as
tr
uc
tu
re
�d
am

ag
e�
&
�o
ut
ag
e

to
rn
ad
o

Da
m
ag
e�
fr
om

�c
ol
d�
w
ea
th
er

2

To
�re

co
ve
r�f
ro
m
�d
is
as
te
r

O
rd
in
ar
y

Di
sa
st
er

Re
co
ve
r

O
rd
in
ar
y

El
ec
tr
ic
�P
ow

er
G

Re
co
ve
ry
�in
�c
as
e�
of
�G
re
at
�H
an

sh
in
�E
ar
th
qu

ak
e

In
�K
ob

e�
lif
el
in
e.

7d
ay
s

85
da

s
W
at
er
�S
up

pl
y

G
as

El
ec
tr
ic

Ga
s
W
at
er

O
ut
ag
e

N
ee
ds
�fr
om

�e
xp
er
ie
nc
e

85
da
ys

95
da
ys

M
ov
e�
to
�th

e�
Sh
el
te
r�

El
ec
tr
ic
,�G

as
,�W

at
er
�O
ut
ag
e

Tr
an
sp
or
ta
tio

n�
O
ut
ag
e

Ce
llu
la
r�o

ut
ag
e�
fe
w
�d
ay
s

Ho
t�m

ea
l,�
W
at
er

In
fo
rm

at
io
n

Sa
fe
ty
�&
�S
ec
ur
ity

to
�p
re
ve
nt

Se
co
nd

ar
y�
di
sa
st
er
s

Au
to
no

m
ou

s
E

l

M
ill
io
n�
ho

us
es

To
�re

st
or
e�
el
ec
tr
ic
�p
ow

er

En
er
gy
�su

pp
ly

Black�out

Du
al
�u
se
�c
on

ce
pt

M
ul
ti�
So
ur
ce
�a
nd

�D
ua

l�U
se 3

Pr
ot
ot
yp
e�
#1

Q
ui
ck
�id
ea
�a
nd

�m
od

el
�:�
P

4

―  148  ―



5

In
te
rv
ie
w
an

d
O
bs
er
va
tio

n
In
te
rv
ie
w
�a
nd

�O
bs
er
va
tio

n

6

In
te
rv
ie
w

K
i
U

i
H

it
l

e
e

•
Ky
or
in
U
ni
v.�
Ho

sp
ita

l
–
In
fe
ct
io
us
�D
ise

as
e�
Ph

ys
ic
ia
n�

h
b

h
M
.D
.,�
Ph

.D
.�K
ob

ay
as
hi

•
W
ha
t�s
ho

ul
d�
be

�d
on

e�
af
te
r�d

isa
st
er
?

–
3�
ph

as
es

p •
Su
rg
er
y�
su
pp

or
t

•
In
fe
ct
io
us
�d
ise

as
es

•
M
en

ta
l�c
ar
e

7

Ah
a!
�fr
om

�in
te
rv
ie
w
�a
nd

�o
bs
er
va
tio

n

•
Th
e�
di
sa
st
er
�is
�a
�g
lo
ba

l�i
ss
ue

.
g

•
W
ha
t�i
s�n

ec
es
sa
ry
�in
�a
�ti
m
e�
of
�d
isa

st
er
?

W
h

d
if

h
i

•
W
ha
t�c
an
�w
e�
do

�if
�w
e�
ha
ve
�so

m
e�
en

er
gy
�in
�

di
sa
st
er
?

•
Re

ne
w
ab
le
�e
ne

rg
y�
ca
n�
be

�u
se
d�
ev
en

�in
�th

e�
w
or
ld
w
ith

ou
tt
he

el
ec
tr
ic
al
po

w
er

sy
st
em

w
or
ld
�w
ith

ou
t�t
he

�e
le
ct
ric
al
�p
ow

er
�sy

st
em

.
•
Sa
fe
ty
�a
nd

�S
ec
ur
ity

w
ith

�re
ne

w
ab
le
�e
ne

rg
y…

•
SA
VE

�L
IF
E,
�H
EL
P�
PE
O
PL
E�
!�!

8

―  149  ―



Pr
ot
ot
yp
e�
#2

”P
or
ta
bl
e�
m
ul
ti�
en

er
gy
�b
ac
kp

ac
k�
sy
st
em

”

9

Ap
pr
oa
ch

CO
TS
�:�
Co

m
m
er
ci
al
�o
ff
�th

e�
sh
el
f

Pr
ot
ot
yp
e�
th
at
�c
an

�b
e�
re
al
ly
�u
se
d

10

”P
or
ta
bl
e�
m
ul
ti�
en

er
gy
�b
ac
kp

ac
k�
sy
st
em

”
Pr
ot
ot
yp
e�
AL

P�
G
4/
S

11

”P
or
ta
bl
e�
m
ul
ti�
en

er
gy
�b
ac
kp

ac
k�
sy
st
em

”

Se
rv
ic
e�
se
gm

en
t

12
VD

C�
is
�w
id
es
pr
ea
d�
to
�a
ll�
ov
er
�th

e�
w
or
ld
�a
s�t
he

�
ba

tt
er
y�
of
�th

e�
ca
r.
Th

e�
ba

ck
bo

ne
�o
f�t
hi
s�s
ys
te
m
�is
�

de
si
gn
ed

w
ith

12
VD

C
LE
D�
Sp
ot

Li
gh
t

de
si
gn
ed

�w
ith

�1
2V

DC
.

Ev
en

�1
00
v�
22
0v
AC

�s
ho

ul
d�
be

�a
bl
e�
to
�b
e�
ch
ar
ge
d.
�It
�

is
�n
ec
es
sa
ry
�to

�b
e�
ab

le
�to

�b
e�
ch
ar
ge
d�
fr
om

�th
e�
ca
r�

an
d�
th
e�
so
la
r�b

at
te
ry
�o
ut
pu

t�a
s�w

el
l.

Co
ol
er
�b
ox

10
0�
22
0V

AC

En
er
gy
�se

gm
en

t
Ba

tt
er
y�
&
�C
on

tr
ol
le
r�s
eg
m
en

t

PV
Co

nt
ro
lle
r

Ba
tt
er
y

In
ve
rt
er

12
VD

C

12
VD

C
12
VD

C
M
ed

ic
al
�K
it

10
0V

AC

Co
m
m
un

ic
at
io
n

12
VD

C
5V

DC

An
d�
ot
he

r�r
en

ew
al
�e
ne

rg
y�
w
ith

�1
2V

DC

12

―  150  ―



N
ex
t�s
te
p�
fo
r�p

ro
du

ct
s

•
Ba
tt
er
y

–
W
ei
gh
t�s
av
in
g�
an
d�
hi
gh
�e
ne

rg
et
ic
�d
en

sit
y

g
g

g
g

y

•
Ph

ot
ov
ol
ta
ic
�g
en

er
at
io
n

Hi
hl

ffi
i

–
Hi
gh
ly
�e
ffi
ci
en

cy

13

Te
m
pe

ra
tu
re

co
nt
ro
lle
d
va
cc
in
e

Te
m
pe

ra
tu
re
�c
on

tr
ol
le
d�
va
cc
in
e

M
ed

ic
al
de

vi
ce
so

n
th
e
fie

ld
M
ed

ic
al
�d
ev
ic
es
�o
n�
th
e�
fie

ld
Th
e
ac
tu
al
sc
en

e
Th
e�
ac
tu
al
�sc

en
e

16

―  151  ―



M
uc
h
lo
ng
er

m
uc
h
br
ig
ht
er

M
uc
h�
lo
ng
er
,�m

uc
h�
br
ig
ht
er

17

in
si
gh
t

•
Po

ss
ib
le
to

se
ar
ch

fo
ro

th
er
si
ft
he

re
is
a
lig
ht
in
g

Po
ss
ib
le
�to

�se
ar
ch
�fo

r�o
th
er
s�i
f�t
he

re
�is
�a
�li
gh
tin

g.
�

•
Th

e�
m
ed

ic
in
e
ca
n�
be

�p
ro
vi
de

d�
if�
th
er
e�
is�
an
�

co
ol
er

bo
x

co
ol
er
�b
ox
.�

•
Th

e�
em

er
ge
nc
y�
m
ed

ic
al
�e
qu

ip
m
en

t�c
an
�b
e�
us
ed

�
if
th

i
l

t
i
it

if�
th
er
e�
is�
el
ec
tr
ic
ity
.�

•
Te
le
co
m
m
un

ic
at
io
ns
’e
qu

ip
m
en

t�c
an
�b
e�
us
ed

.�
•
Ca

n�
be

�c
ha

rg
ed

�c
el
lu
la
r�p

ho
ne

,�r
ad
io
�e
tc
.

•
If�
th
e�
e q

ui
pm

en
t�i
s�p

or
ta
bl
e,
�it
�c
ou

ld
�b
e�
us
ed

�
q

p
p

,
w
or
ld
w
id
e.
�

18

Sp
ec
ia
lt
ha
nk
st
o

Sp
ec
ia
l�t
ha
nk
s�t
o:

In
fr
as
tr
uc
tu
re
�a
nd

�In
no

va
tio

n�
In
st
itu

te
,�I
nc
.

P
id

tM
T

i
M

N
k
ji

M
S

d
Pr
es
id
en

tM
r.�
Ta
ni
ya
,�M

r.�
N
ak
aj
im

a,
�M

s.
�S
aw

ad
a

Th
an

k
yo
u

Th
an

k�
yo
u

19

―  152  ―



Re
ne

w
ab

le
�e
ne

rg
y�
ty
pe

s�a
nd

�u
sa
ge
�m

od
el

Re
ne

w
ab
le
�e
ne

rg
y�
is�
en

er
gy
�w
hi
ch
�c
om

es
�fr
om

�n
at
ur
al
�re

so
ur
ce
s�s
uc
h�
as
�su

nl
ig
ht
,

W
in
d
ra
in

tid
es

an
d
ge
ot
he

rm
al
he

at
w
hi
ch

ar
e
re
ne

w
ab
le
(n
at
ur
al
ly
re
pl
en

ish
ed

)

So
ur
ce

O
ut
pu

t
In
fr
a

M
un

ic
ip
al
ity

Ho
us
e

Pe
rs
on

al

W
in
d,
�ra

in
,�t
id
es
,�a
nd

�g
eo

th
er
m
al
�h
ea
t,�
w
hi
ch
�a
re
�re

ne
w
ab
le
�(n

at
ur
al
ly
�re

pl
en

ish
ed

).

Ph
ot
ov
ol
ta
ic

Su
n

El
ec
tr
ic

W
in
d
po

w
er

W
in
d

El
ec
tr
ic

���
W
in
d
po

w
er

Bi
om

as
s

Pl
an

t
El
ec
tr
ic
,G

as
,�

Ho
t�w

at
er

���
���

So
la
re

ne
rg
y

Su
n

He
at
,

���
�

So
la
re

ne
rg
y

Su
n

,
Ho

t�w
at
er

���
�

Hy
dr
op

ow
er

w
at
er

El
ec
tr
ic

���
���

G
eo

th
er
m
al

G
eo

El
ec
tr
ic

G
eo

th
er
m
al

G
eo

�
He

at
El
ec
tr
ic
,

Ho
t�w

at
er

���
���

���

21

In
te
rv
ie
w
�#
1

•
Ci
ty
of

To
sh
im

a

e
e

•
Ci
ty
�o
f�T
os
hi
m
a

–
Di
sa
st
er
�P
re
ve
nt
io
n�
Se
ct
io
n�
Ch

ie
f�M

r.�
Sa
to
u

•
Pr
ev
en

t�d
isa

st
er
�sy

st
em

�m
us
t�h

av
e�
re
lia
bi
lit
y.

–
It�
de

pe
nd

s�o
n�
th
e�
w
ea
th
er
�c
on

di
tio

n�
in
�c
er
ta
in
�d
eg
re
e.

–
If�
w
e�
se
t�u

p�
th
e�
ph

ot
ov
ol
ta
ic
�g
en

er
at
io
n�
in
�th

e�
pa
rk
�a
nd

�th
e�
sc
ho

ol
,�

p
p

g
p

th
at
�w
ill
�n
ot
�o
nl
y�
do

�g
oo

d�
to
�d
isa

st
er
�p
re
ve
nt
io
n�
bu

t�m
or
e�
im

po
rt
an
tly

�
it�
w
ill
�b
e�
a�
go
od

�p
la
ce
�to

�h
av
e�
an
�e
nv
iro

nm
en
ta
l�e
du

ca
tio

n.
�

–
Th
e�
pr
io
rit
y�
le
ve
l�o
f�e

ne
rg
y�
is�
lo
w
�in
�th

e�
ph

as
e�
of
�d
isa

st
er
�p
re
ve
nt
io
n.
�

–
17

%
�a
nd

�it
�a
ss
um

es
�it
�to

�th
e�
el
ec
tr
ic
�p
ow

er
�d
am

ag
e�
at
�m

ag
ni
tu
de

�si
x�

le
ve
ls.

Th
e�
ev
ac
ua
tio

n�
sit
e�
is�
su
pp

os
ed

�to
�b
e�
re
st
or
ed

�o
n�
to
p�
pr
io
rit
y.
� 22

In
te
rv
ie
w
�#
2

•
Sh
ow

a
Sh
el
lS
ek
iy
u
K
K

e
e

•
Sh
ow

a�
Sh
el
l�S
ek
iy
u�
K.
K.

–
De

pu
ty
�G
en

er
al
�M

an
ag
er
�C
or
po

ra
te
�P
la
nn

in
g�
Di
vi
sio

n�
M
r.�
M
as
uk
aw

a

•
Ab

ou
t�t
he

�d
isa

st
er
�o
f�t
he

�g
as
�st
at
io
n.

Th
i

di
d

h
d

d
i

h
H

hi
A

ji
–

Th
e�
ga
s�s
ta
tio

n�
di
d�
no

t�h
av
e�
da
m
ag
e�
du

rin
g�
th
e�
Ha

ns
hi
n�
Aw

aj
i�

(K
ob

e)
�E
ar
th
qu

ak
e
in
�1
99

5�
an
d�
th
e�
M
id
�N
iig
at
a�
Pr
ef
ec
tu
re
�

Ea
rt
hq

ua
ke

in
�2
00

6�
ei
th
er
�.

d
ff

d
b

h
h
f

ll
–

Sp
re
ad
in
g�
of
�fi
re
�w
as
�p
re
ve
nt
ed

�b
y�
2�
m
et
er
�h
ig
h�
fir
ew

al
l.�

–
Th
e�
ga
s�s
ta
tio

n�
is�
co
ns
id
er
ed

�a
s�a

�d
isa

st
er
�p
re
ve
nt
io
n�
ce
nt
er
.

–
W
at
er

is
sa
ve
d
in
ad
va
nc
e
in
ca
se

of
be

in
g
st
op

pe
d.
Th
e
so
la
r

W
at
er
�is
�sa

ve
d�
in
�a
dv
an
ce
�in
�ca

se
�o
f�b

ei
ng
�st
op

pe
d.
�T
he

�so
la
r�

ph
ot
ov
ol
ta
ic
sy
st
em

�h
as
�b
ee
n�
in
tr
od

uc
ed

�in
�p
re
pa
ra
tio

n�
fo
r�t
he

�
po

w
er
�fa
ilu
re
.�

23

―  153  ―


	ALPS2010_final[1] 128
	ALPS2010_final[1] 129
	ALPS2010_final[1] 130
	ALPS2010_final[1] 131
	ALPS2010_final[1] 132
	ALPS2010_final[1] 133
	ALPS2010_final[1] 134
	ALPS2010_final[1] 135
	ALPS2010_final[1] 136
	ALPS2010_final[1] 137
	ALPS2010_final[1] 138
	ALPS2010_final[1] 139
	ALPS2010_final[1] 140
	ALPS2010_final[1] 141
	ALPS2010_final[1] 142
	ALPS2010_final[1] 143
	ALPS2010_final[1] 144
	ALPS2010_final[1] 145
	ALPS2010_final[1] 146
	ALPS2010_final[1] 147
	ALPS2010_final[1] 148
	ALPS2010_final[1] 149
	ALPS2010_final[1] 150
	ALPS2010_final[1] 151
	ALPS2010_final[1] 152
	ALPS2010_final[1] 153
	ALPS2010_final[1] 154
	ALPS2010_final[1] 155
	ALPS2010_final[1] 156
	ALPS2010_final[1] 157
	ALPS2010_final[1] 158

