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A disassemble technique and component material analysis of
battery for electric vehicles toward CO2 assessment

in production phase
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Basic study on thermal runaway propagation

through lithium ion cells
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Lithium-ion cells are being used in an increasing number of
electric and hybrid vehicles. Both of these vehicle types contain
many cells. Despite various safety measures, howeve, there are
still reports of accidents involving abnormal heat, smoke, and fire
caused by thermal runaway in the cells. If thermal runaway in one
cell triggers that of another and thus causes thermal runaway
propagation, this can lead to rupture of the battery pack, car fire,
or other serious accidents.

This study is aimed to ensure the safety of vehicles with
lithium-ion cells by clarifying such accident risks, and so we
investigated the process of thermal runaway propagation. In the
experimen, we created a battery module made of seven
laminate-type cells tightly stacked one on another. Then, we
induced thermal runaway in one of the cells, measured the surface
temperatures of the cells, and collected video data as the process
developed. As a result, all of the seven cells underwent thermal
runaway. We clarified the timing at which gas and flame eruptions
occurred and the process of thermal runaway propagation. This
experiment clarified one of the phenomena that occur during such

propagation.
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Features of fatal cyclist injuries in vehicle-versus-cyclist accidents

in Japan
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Cycling characteristics of bicycles at an intersection
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Investigation of CO2 emissions in production and usage phases

for a hybrid vehicle system component
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The transport sector in Japan emits a large amount of CO2.
Passenger vehicles’ and trucks’ emissions are the largest part of
the emission in the transport sector. Electrified vehicles are
expected to be key technologies for reducing CO2 emissions.
Using electric propulsion systems, such as hybrid system, the
efficiency of vehicles for the propulsion can be improved. The
kinetic energy of vehicles can be recycled by regeneration and the
energy can be used for the following acceleration. As the
consequent, the CO2 emissions will be reduced in comparison
with conventional vehicles. This study focuses on the
improvement of drive energy and investigates the impact of
electric components in hybrid systems on CO2 emission
reductions. Electric components in a hybrid vehicle system enable
electric propulsion and contribute to reducing fuel consumptions.
At the same time, such electric components contain materials of
which the production consumes a large amount of energy. To
estimate the CO2 emission reductions of hybrid electric vehicles,
life cycle assessments are important. In this paper, the CO2
emissions in the production phase of an electric component are
estimated and compared with the emissions of a hybrid electric

vehicle in usage phase.
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Research on Daytime Running Lamps of Four-wheeled Vehicle
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Comparing with Real-World Accidents in Japan
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Particulate matter (PM), particulate number (PN) and other
emissions were measured from a truck with damaged diesel
particulate filter (DPF). The tested truck meets with the most
recent Japanese exhaust gas regulation which is almost equal to
Euro VI and aftertreatments of the truck were a diesel oxidation
catalyst (DOC) and the DPF. Damaged DPF was produced by
removing bottom side seals of the DPFs from 0 to 100 % in
surface area. Using the damaged DPF, changes of emissions in
JEO5 mode were evaluated. In addition, detection methods of the
emissions at a periodic technical inspection (PTI) were also
evaluated. In addition to an opacity measurement which is adopted
in present PTI protocol, some devices based on laser light
scattering photometry (LLSP) were tested. The tests were
conducted in free acceleration in no load conditions by
considering use at PTL.

As the results, PM emissions exceeded the regulation limit (10
mg /kWh) when the damaged surface ratio exceeded 9, 3 %, On
the other hand, increase of PN emissions by increasing damaged
surface ratio was quite high and only 2.7 % damage resulted
exceeding the regulation limit (6x1011 g/kWh). LLSP devices
with free acceleration tests had enough sensitivity to detect the
emissions within the regulation limits, however the K values
varied almost twice as much among the different devices. The free
acceleration test condition is not a steady state condition and
emissions changed dramatically second by second. Thus, the
varied K values seem to come from the difference of response
time among the devices. To adopt the LLSP systems to PTI,
setting the standard of response time is required.

During the whole tests, on board diagnostics (OBD) did not detect
any failure even when DPF with 100 % damaged surface area was

tested. The PM and PN emissions were 8 times and 200 times

higher than the regulation limits, respectively.

This study was financially supported by National Agency of

Vehicle Inspection, Japan.



Basic study on thermal runaway propagation
through lithium ion cells
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Lithium-ion cells are being used in an increasing number of
electric and hybrid vehicles. Both of these vehicle types contain
many cells. Despite various safety measures, however, there are
still reports of accidents involving abnormal heat, smoke, and fire
caused by thermal runaway in the cells. If thermal runaway in one
cell triggers that of another and thus causes thermal runaway
propagation, this can lead to rupture of the battery pack, car fire,
or other serious accidents.

This study is aimed to ensure the safety of vehicles with
lithium-ion cells by clarifying such accident risks, and so we
investigated the process of thermal runaway propagation. In the
experiment, we created a battery module made of seven
laminate-type cells tightly stacked one on another. Then, we
induced thermal runaway in one of the cells, measured the surface
temperatures of the cells, and collected video data as the process
developed. As a result, all of the seven cells underwent thermal
runaway. We clarified the timing at which gas and flame eruptions
occurred and the process of thermal runaway propagation. This
experiment clarified one of the phenomena that occur during such

propagation.
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Feedstocks on Fuel Economy and Exhaust Emission Performances
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Temporal Subtraction Processing of Derailment Coefficient

Collected with The Monitoring Bogie
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A typical index to evaluate the running safety of railway
vehicles is derailment coefficient. Recently, a new type of
monitoring bogie which monitors derailment coefficients during
commercial operations has been developed. In order to perform
predictive maintenance of tracks utilizing the new monitoring
bogie, temporal subtraction processing, which is commonly used
in medical fields, seems effective to identify yearly changes.
However, the distance traveled along the track, which is estimated
by integrating the vehicle velocity, contains errors because the
wheel radius gradually changes over a long period. In this paper, a
method to correct the running distance in high precision by
utilizing the bogie twist corresponding to estimated twist
irregularity of the track is proposed. The way to conduct temporal
subtraction processing of the derailment coefficient is proposed,
and the potential usefulness of the  processing for track

maintenance is mentioned.
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The role of driver in automated driving vehicle andthe related

international guidelines for advanced driver assistance systems
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A Study on Hybrid Control Method for Improvement of Fuel

Economy and Exhaust-gas Emission of Hybrid Trucks
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A study on the Improvement of NOx Reduction Efficiency
for a Urea SCR System
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Exhaust emission regulations for diesel heavy-duty vehicles are
becoming increasingly stringent. In 2016, Japan will introduce
new emission regulations based on the World Harmonized
Transient Cycle (WHTC), which includes a cold-start cycle. An
exhaust aftertreatment system is essential and the Urea SCR
system is one of the most promising aftertreatment systems to
reduce NOx emission in diesel engines. Both Cu-zeolite (Cu-SCR)
and Fe-zeolite (Fe-SCR) urea SCR systems have been studied
extensively but never in combination. Here we present studies on
such Combined-SCR systems and their capacity to reduce NOx
under various operating conditions. We also present the results of
transient engine tests using different catalyst systems to compare
their performance.

The test results show that Combined-SCR systems reduced
NOx more effectively than Fe-SCR or Cu-SCR alone. The best
NOx reduction performance was achieved at a Cu ratio of 0.667
(i.e. Fe: Cu =1: 2). Combined-SCR apparently benefits from the
characteristics of both Cu-SCR and Fe-SCR, allowing it to reduce

NOx over an expanded range of operating conditions.
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A Study on Onboard Consumption Energy Measurement Method
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Evaluation of NOx emission for heavy-duty truck
by digital tachograph connecting NOx sensor
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An attempt of an objective sound quality evaluation

for the running vehicle based on the physiological measurements
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Future Perspective of Safety Evaluation Method for
Vehicle Structure against Traffic Accidents
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Severity of cyclist head injuries caused by impacts

with vehicle structure and road surface
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NOx Emission Evaluation for Heavy-duty Truck Driving on Road

by NOx Sensor-based Portable Emission Measurement System
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Study of reliability considering failure foreknowledge on railway
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An Estimate Methodology Using a Battery Charge-discharge
Device for Range per Charge of Electric Vehicles
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Range per charge (mileage) has been recognized as one of the
most basic and important indexes representing Electric Vehicle
(EV) performance. Measurement of range per charge has been
conducted by driving actual vehicles on chassis dynamometers in
the Japanese automobile type approval test. The measurement
requires a large facility and not a few measurement operators. We
have studied a new test methodology using a battery
charge-discharge device for increasing the test productivity. In this
study, we will report an estimate methodology with converting
battery charge-discharge data, such as voltage, current and test
time, to range per charge data.

The estimate procedure for range per charge of EV is as follows.
(i) Charge-discharge power data for a battery pack in EVs was
sampled by conducting actual vehicle driving tests on a chassis
dynamometer. The power data was composed of battery pack
voltage, current and test time. (ii) The sampled charge-discharge
power data was reduced to the corresponding power of a battery
cel. (iii) The modified load data was applied to a test cell by using
a battery charge-discharge device. (iv) Range per charge of the EV
was estimated based on the combination of the obtained
charge-discharge data and the EV’ s driving control algorithm.

In a case study, an EV with 116.9 km of range per charge was
selected as a test vehicle. Estimated mileage per charge was 119.3,

119.3 and 119.2 km by using the methodology. The error was less
than 3%, demonstrating accuracy of the methodology. Other case
studies will also be discussed.
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Monitoring systems for road traffic noise
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Experiences with chassis-dynamometer tests
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Development of the Safety Bar Monitoring System
using Image Analysis
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Algorithm for Reproducing Driver Actions in Eemergencies

in a Simulation Program (ASSESS)
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of Hybrid Electric Assist Engine System
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A Study on Test Method of Fuel Consumption Considering

Transient Characteristics for Heavy-duty Vehicles
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In general, "derailment coefficient (Q/P)" was measured by the
instrumented wheel sets, named "PQ wheel sets", as an index of
running safety. From the view point of safety, the derailment
coefficient should be measured every day, but it is impossible to
do so due to technical problems of strain-gauge-instrumented PQ
wheel sets (for reasons including strength and durability).

Tokyo Metro introduced PQ monitoring bogies equipped with a
number of non-contact gap sensors into commercial lines from
2009 instead of PQ wheel sets. They were introduced into
Marunouchi Line for the first time and into Tozai Line and
Chiyoda Line after that.

As a result, it was possible to take continued measurements of
derailment coefficients by in-service trains on these commercial
lines.

As one of the advantages of continuous measuring of derailment
coefficients on commercial lines, the data of all curves on these
commercial lines can be obtained every day, and an enormous
volume of measured data has been accumulated. The methods of
application are considered for these data.

In this paper, examples are explained for application methods
for Q/P data which are measured by PQ monitoring bogies. That
is, discussions are included for positional changes along a curve
and daily and monthly changes in a maximum and/or a mean
value(s) of derailment coefficients, which are affected by the

lubrication conditions of the rail (rain and rail lubricator).
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There are many problems in a sharp curve negotiation such as
large lateral force, squeal noises and excessive wear of wheel
flange and rail gauge corner. To solve these problems, a single
axle steering truck has been developed by Tokyo Metro and
Nippon Steel & Sumitomo Metal Corporation, and Tokyo Metro
adopted this newly developed steering bogie for the new train
series 1000 for Ginza Line [1 and 2]. Previous study has not
clarified advantages of a steering bogie about running resistance
and power consumption. This report shows comparison between a
steering bogie and a conventional bogie about curving

performance with a full scale bogie on roller rigs.
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in a bogie on curving performance

BHL 4 f O OB IR IERIERE IS 5 2 D R

HEESL—N T =A T2 ) A RIEBE, BARIEA
IRl
Fo R EA B REHER
B HSES KERR
SLIBY AT LRFTERE s, KRIFE., A& HiE
HEMRER A B

The International Symposium on Speed-up and Sustainable
Technology for Railway and Maglev System (STECH 2015)
(AA)

(FRE 27 5 11 A 10-12 H)

Each of four wheels of one bogie has a different wheel/rail
contact point because of understeering in a sharp curve
negotiation. In general, the gauge corner of outside rail and the top
of inside rail are lubricated in a shape curve. Each of wheel/rail
contact points makes different friction coefficients. Therefore, a
bogie has several curving performances according to the wheels
friction conditions. In this study, ideal conditions in a sharp curve
negotiation are proposed by selecting a lubrication combination
for each of wheel/rail contact points. The result of stand tests
about the influence of conditions of wheels lubrication on curving
performance and the evaluation of wheel/rail contact force above

are also reported.
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Experimental research on rail/wheel wear
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A restraint on the wear of train wheels and rails of a railway is
required to improve running safety and reduce maintenance cost.
Wear is one of the problems that need to be settled in managing
railway property. In order to deal with this problem, it is
fundamental that we understand the mechanism of wear between
rail and wheel. For this purpose, in this study an experimental
approach to wear development using test stand that has controlled
environment with respect to contact parameters and factors
influential in causing wear is taken. In the experiments conducted,
a 1/5 scaled rolling stock test stand consisting of a wheel set and
two rail rollers is used. A comparison was made of the worn wheel
surfaces and the creep force under various contact interface
conditions such as coefficient of friction and radius of curvature.
The contact interface conditions included a dry surface condition
and a friction modifier-applied condition, in which low coefficient
friction and high positive friction were used as friction modifiers.
By studying photographs of worn wheel surfaces and the creep
forces under various conditions, the mechanism of wear
development at the rail/wheel contact point is examined. In
particular, we clarify the influence of the creep force on the wear

coefficient and the status of the worn wheel suraces.
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Study on Standard Safety Assessment Methods for Guided
Transportation Systems Which Use FMEA and FTA as Core Tools
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The International Symposium on Speed-up and Sustainable
Technology for Railway and Maglev System (STECH2015)
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Objective safety assessments by ISA (Independent Safety
Assessor) in agreement with international standards including
concepts of SIL, RAMS, etc., are required for guided
transportation systems (e.g. railways) intended for overseas
expansion from Japan. In this paper, a study on standard safety
assessment methods which are internationally acceptable is
reported. IEC 62425 (Safety Case) and IEC 62278 (RAMS)
were selected as preferred international standards with which the
standard assessment methods of this study were required to be in
conformity. As an ISA, NTSEL has been carrying out many
safety assessments and confirming that the probability of seriously
dangerous events is sufficiently low. The assessment criteria used
to be the equivalent of the excellent safety achievements of
Japanese railways or higher, but recently, numerical criteria, such
as SIL4, are employed.

Application of FMEA and FTA is recommended by IEC 62425,
and procedures of FMEA and FTA are described in IEC 60812 and
IEC 61025 respectively. Such descriptions about FMEA and
FTA in these international standards match with NTSEL's
traditional safety assessment methods, and, therefore, these
NTSEL's methods will continue to be adopted.

As stated above, a basic structure of standard ISA's safety
assessment reports (introduction, assessment scope, references list,
terms/abbreviations, related international standards, system
overview, technical points and assessments, FMEA/FTA,

prototype tests and conclusion) has been presented.
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Condition diagnosis of railway tracks
by a compact size onboard device
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This paper summarizes observations on a new development of a
compact size onboard device for condition monitoring of railway
tracks. Track irregularities are estimated from a vertical and a
lateral accelerations and roll rate of a car body. Rail corrugation is
detected by cabin noise according to spectral peak calculation. A
GPS system and a map-matching algorithm are used to pinpoint
the location of faults on tracks. The device is driven by a Li-ion
battery for 6 hours or by outside power source. Accelerometers,
rate gyroscope and GPS were designed to give higher
performance. A microphone may be added outside if condition
monitoring of rail corrugation is necessary. Collected data are
usually kept in inside un-volatility memory (SSD) or an SD card.
Data transfer module transfers the collected data to a data server
via cellular phone. The compact size onboard device provides
regular monitoring of tracks in order to sustain railway systems

and secure the safety.
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Characteristics of Approach Pattern in Car and Bicycle

in Japanese Traffic Road
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Study of reliability analysis considering maintenance period

on railway
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Study on Assessment Method for Safety and Reliability

of Guided Transportation Systems to Overseas Expansion
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Track irregularity estimation from measured car-body acceleration

of conventional railway
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Consideration of Brightness Contrast Ratio

Which Influences Visibility of Head-Up Display
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We previously conducted two indoor experiments using a driving
simulator (DS) to reveal the safety issues of multiple HUD items
which present information over a wide windshield area. We
measured drivers’ cognitive performance including HUD
visibility, brake response time and other safety issues, among
which HUD visibility was considered to be related to the
brightness contrast ratio between the HUD and background.
Therefore, in this study we measured luminance of the real world
in order to verify the results of HUD visibility obtained in the DS
experiment.

The authors already conducted two different experiments to
examine safety issues related to multiple items on HUDs. In the
first experiment, we examined the influence of the position and
number of HUD items on drivers’ cognitive performance
including HUD visibility. In the second experiment, we examined
the effect when participants had to respond to a dangerous
situation in front of them as quickly as possible while they
observed HUD items.

The results of HUD visibility in the first experiment were
considered to be related to the brightness contrast ratio between
the HUD and the background. In this study, we introduce an
outline of the first DS experiment, next we discuss the brightness
contrast ratio of the real world to verify the results of the DS

experiment.
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Development of track condition monitoring system

for local railway and monitoring examples
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Study of reliability analysis considering failure foreknowledge

on railway
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A sampling method for p-nitrophenol in diesel exhaust emissions

from actual vehicles meeting the newest regulation
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Nitrophenols have received much attention due to their risk of
biological effect, such as muscle-contracting and
endocrine-disrupting. The nitrophenols have been qualitatively
detected from diesel exhaust emissions. On the other hand, the
detecting method for diesel exhaust emission has never been
authorized. The purpose of this study is the establishment of
quantitatively detecting method for the nitrophenols in vehicle
exhaust emissions. In this report, we demonstrate the importance
of a sampling method with a filter and a synthetic adsorbent for
detecting the nitrophenols from actual vehicles meeting the newest

regulation. p-Nitrophenol was selected as an example of the

nitrophenols.

Generally p-nitrophenol is known to exist in the solid state at
ordinary temperature and normal pressure. However, in diesel
exhaust emissions, p-nitrophenol exists not only in the solid state
but also in the gas state. Therefore the combination of a filter and
a synthetic adsorbent is necessary to detect the total amount of
p-nitrophenol in diesel exhaust emissions. p-Nitrophenol in diesel
exhaust emissions from actual vehicles meeting the newest
regulation was detected by using the sampling method. The
experimental results demonstrated that p-nitrophenol detected
from the synthetic adsorbent was 20 times larger amount than

from the filter.
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Various urban transportation systems and practical use process

in Japan
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In Japan, many types of new urban transportation systems are
realized mainly in the suburban areas. Maany new transportation
systems on the segregated guideway for example elevated
guideway, accept DTO/UTO systems because of high
technologies. Furthermore, for the subway system, DTO system is
realized after severe risk assessment mainly in the tunnel.
However, on behalf of Japanese social situations, demand for new
urban transportations including subway does not increase.
Therefore, small and smart city project will be making progress in
Japan now. One of the high-powered tools for smart city is LRT
(Light Rail Transit). Unfortunately, LRT is operated by TOS at this
present stage. However, LRT will be operated by DTO by using
ITS technologies including automobile technologies in the near
future. Moreover, combination of LRT and New urban
transportation systems will be constructed in the future by

information technologies and ITS technologies of automobile.
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