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(57) Abrégée/Abstract:
A power storage apparatus mounted with a plurality of connected power storage modules and capable of charging or discharging
an electric power, and in which a housing Is partitioned by a partition plate to be divided into a power storage area and a control
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(57) Abrege(suite)/Abstract(continued):

device area; In the power storage area, an opening Is formed, and the power storage modules are contained; in the control device
area, an opening Is formed, and a switching protective device section to switch and protect the power storage modules Is
contained; a main circuit wiring from the power storage modules Is led out of the control device area via the switching protective
device section; the opening of the power storage area Is covered with a detachable cover; and the opening of the control device
area Is covered with a detachable cover independent of the cover of the opening of the power storage area.
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Abstract

A power storage apparatus mounted with a plurality

of connected power storage modules and capakle of charging

or discharging an electric power, and 1n which a housing

-

1s partitioned by a partition plate to be divided into a

power storage area and a control device area; in the power

storage area, an opening i1s formed, and the power storage

modules are contained; in the control device area, an
opening 1s formed, and a switching protective device

section to switch and protect the power storage modules

1s contained; a malin cilircult wiring from the power

storage modules 1s led out of the control device area via
the switching protective device section; the opening of
the power storage area 1s covered with a detachable cover:

and the opening of the control device area 1s covered with

a detachable cover 1independent of the cover of the opening

of the power storage area.



D

10

15

20

25

30

CA 02631379 2007-12-03

DESCRIPTION

Power Storage Apparatus

Technical Field

The present invention relates to a power-storage
apparatus that stores and discharges a DC electric power.
Background Art

As 1s known in the arts, a power storage system in

whlch power storage modules such as secondary batteries

or electric double layer capacitors are used to enable the

charge or discharge of an electric power has been applied
to a control device of electric motor vehicles. By this
system, excess regenerative electric power generated at

the time of braking of the vehicles is stored, and the

stored electric power is used at the time of acceleration,

thereby making 1t possible to effectively use a kinetic

energy that the wvehicles have (for example, Patent

Document 1).

In the case where a power storage system is applied

to any control device of electric motor vehicles, iqjgff~

power storage apparatus being one component element of the
power storage system, there are located power storage
modules to store an electric power, and electrical parts
of, e.g., a switching protective device section for

protecting or making/breaking circuits, and further there

are laid a main circuit wiring for a main circuit and a
control circuit wiring for a control circuit for providing

connection between them.

Patent Document 1: Japanese Patent Publication
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(unexamined) No. 14412/2006

Problems to Be Solved by the Invention

Problems 1n construction of such a power storage

apparatus are as follows.

First, power storage modules requlre a periodic

inspection of whether the leakage of an electrolyte in the
internal part i1is present or absent, or whether apparent
abnormalities are present or absent; and moreover since

they have a product life of about > to 10 vyears, the power

storage modules have to be constructed taking the
efficiency o0of 1nspection or replacing works into
consideration. Furthermore, a large energy needs to be
stored store in order todrive the electric motor vehicles.
Thus, a plurality of power storage modules zonnected in
series or 1in parallel 1s used, so that voltages at both
ends of the plurality of power storage moduleses connected
in series or in parallel come to be higher. Consequently,
speclial considerations need to be paid from the viewpoint
of prevention of an electric shock at the +time of

inspection or replacing works.

Further, 1n the case of occurrence of errors such as

short circuit or breakdown at the power storage modules
having a large energy or at the power storage apparatus,
to avoid the expansion of damage, 1t 1is important to
reliably activate a protective operation of, e.g.,
immediately interrupting circuits and reliably

disconnecting the power storage modules from the system.

Therefore, electrical parts of a switching protective

device section, a control section thereof or the like, or
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a main clrcuilt wiring or a control circult wiring have to
be arranged so as not to 1mpair functions thereof even at

the time of errors.

‘As described above, how the power storage modules,

"

electrical parts of, e.g., a switching protective device

section or a control section thereof, and each part of,
e.g., a main circult wiring or a control circuit wiring,
which form main elements of power storage apparatus, are

arranged, or how a housing thereof 1s structured, are

extremely 1mportant problems to be solved in view of
obtaining a power storage apparatus, which is easy to
perform inspection or replacing works of power storage

modules, and which 1s stable and safe. Heretofore, as a

prioxr art related to the 1internal construction of a power

storage apparatus, as shown 1n Patent Document 1, a device

related to an 1nsulating method has been proposed.

However, there has beenno disclosure related to the lavout

of each part and the structure of a housing useful for
solving the problems as discussed above.

The 1nvention has an object of providing a power
storage apparatus capable of making 1t easy to execute
inspection or replacing works of power storage modules,
as well as making it possible to prevent the electric shock

at the time of working, and capable of reliably performing

a protective operation such as interruption of circuits
without any damage to the electrical parts of, e.g., a
switching protective device section or a control section,
Or a mailn clrcult wiring or a control circuit wiring even
at the time of occurrence 0of short circuit fault or at the

time of breakdown of power storage modules.
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Means of Solution to the Problems

A power storage apparatus according to the invention
1s the one 1n which a plurality of connected power storage

modules 1s mounted, and which can charge or discharge an

electric power, the power storage apparatus being arranged

such that:

a housing 1s partitioned by a partition plate to be

divided 1into a power storage area and a control device

area ;

i1n the mentioned power storage area, an opening is

formed, and the mentioned power storage modules are
contained:;

1n the mentioned control device area, an opening is
formed, and a switching protective device section acting
to switch and protect the mentioned power storage modules
1s contained;

a maln clrcult wiring from the mentioned power
storage modules for charging or discharging an electric
power 1s led out of the mentioned control device area via
the mentioned switching protective device section:

the opening of the mentioned power storage area is

covered with a detachable cover; and

the opening of the mentioned control device area is
covered with a detachable cover independent of the

mentioned cover of the opening of the mentioned power

storage area.

Another power storage apparatus according to the
invention 1s the one in which a plurality of connected

power storage modules 1s mounted, and which can charge or
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discharge an electric power, the power storage apparatus

being arranged such that:

a housing is partitioned by a partition plate to be

divided 1nto a power storage area and a control device

area;

in the mentioned power storage area, an opening 1is

formed, and the mentioned power storage modules are

contained;

in the mentioned control device area, an opening 1is
formed,. and a switching protective device section acting
to switch and protect the mentioned power storage modules

and a control section acting to control the mentioned

switching protective device section are contailined;

a main clrculit wiring from the mentioned power
storage modules for charging or discharging an electric
power 1s led out of the mentioned control device area via
the mentioned switching protective device section;

the mentioned control section 1s connected to the
mentioned switching protective device section through a
control cilrcuit wiring;

the mentioned control section controls switchingof
the mentioned swlitching protective device section;

the opening of the mentioned power storage area 1is
covered with a detachable cover: and

the opening of the mentioned control device area is
covered wi1ith a detachable cover 1independent of the

mentioned cover of the opening of the mentioned power

storage area.

Furthermore, 1n the power storage apparatus

according the 1invention, the mentioned power storage
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modules are mounted on pallets each located 1in the
mentioned power storage area at a plurality of levels; each
of the mentioned pallet 1s held with a guide rail provided
af the ‘mer‘l-tJ:.on‘ed power. stéfage ' 'a'rea; 'and _éach of the
S5 mér‘lti'oned pallets on- 'whichﬁ fhe mentio,ne.d_ po.we'r storage
modi.lies aré ﬁount_ed 18 made 1_:0‘._ slide along the mentioned
guide rail to be capable\ of being pulled out of the
mentioned power storage area when the mentioned cover of
the opening of the mentioned power storage area 1s removed.

10 Effect of the Invention | . -
According to the power storage apparatus of the
invention, it 1s possible to prevent the electric shock
at working. In addition, even when any short circuit fault
occurs or when the power storage modules are broken, it
15 is possible to qbtain a protective operation such as
interruption of circulit without damage to the electfical
parts of the switching protective device section, the
control section and the like, or to the main circuit wliring
or the control circuit wiring. Furthermore, 1t 1s easy

20 to execute inspection or replacing works of the power
storage modules.
According to an aspect of the present invention, there 1S

provided a power storage apparatus 1in which a plurality of

connected power storage modules is mounted, and which can

25 charge or discharge electric power:
wherein a housing is partitioned by a partition plate to

be divided into a power storage area and a control device

area;
in the power storage area an opening 1S formed, and the

30 power storage modules are contained therein;
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in the control device area an opening 1s formed, and a
switching protective device section acting to switch and
protect the power storage modules 1s contained therein;

a maln circult wiring from the power storage modules for
charging or discharging electric power 1s led out of the
control device area via the switching protective device
section;

the opening of the power storage area is covered with a
detachable cover; and

the opening of the control device area 1s covered with a
detachable cover independent of the detachable cover of the
opening of the power storage area,

wherein the power storage modules are mounted on a pallet
located in the power storage area at a plurality of levels;

wherein each pallet is held with a first quide rail fixed
at the power storage area; and

wherein each pallet on which each of the power storage
modules is mounted is adapted to slide along the guide rail to
be capable of being pulled out of the power storage area when
the detachable cover of the opening of the power storage area
is removed;

wherein under each pallet there is provided an insulating

plate functioning to prevent an electrolyte leaked out of the

power storage modules from passing through;

wherein each insulating plate is held by a second guide

rail different from the first guide rail fixed at the power

storage area; and

wherein each insulating plate is adapted to slide along

the guide rail to be capable of being pulled out of the power
storage area when the detachable cover of the opening of the

power storage area 1s removed, independently of the pallet

under which it is situated.

oa



CA 02631379 2012-03-16

Brief Description of Drawings

Fig. 1 is a front view with a front cover opened in
a power storage apparatus according to a first preferred
embodiment of the present invention.

Fig. 2 is a front view with the front cover closed
in the power storage apparatus according to the first

embodiment.

Fig. 3 1is a sectional view taken along the line A-A

ob
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with the front cover closed 1n the power storage apparatus

of Fig. 1.

Fig. 4 1is a sectional view taken along the line B-B

with the front cover closed 1n the power storage apparatus

of Fig. 1.

Fig. 5 is a sectional view taken along the line C-C

with the front cover closed 1n the power storage apparatus

of Fig. 1.

Fig. 6 1s a sectional view taken along the line D-D

with the front cover closed in the power storage apparatus

of Fig. 1.

Fi1g. 7 1s a front elevation with a front cover closed

1n a power storage apparatus according to a second

embodiment.

Fig. 8 1s a schematic sectional view with a front

cover closed 1n a power storage apparatus according to a

third embodiment.

Best Mode for Carrving Out the Invention

Embodiment 1.

Fi1g. 1 1s a front elevation (showing a state in which

a front cover 1s opened) of a power storage apparatus

according to a first preferred embodiment of the present

invention. Fig. 2 is a front elevation (showing a state

1n which the front cover 1s closed) of the power storage
apparatus according to the first embodiment. Fig. 3 is
a sectional view taken along the line A-A (showing a state
1n which the front cover 1s closed) of the power storage
apparatus of Fig. 1. Fig. 41s a sectional view taken along

the line B-B (showing a state in which the front cover is



10

15

20

23

30

CA 02631379 2010-04-29

closed) of the power storage apparatus of Fig. 1. Fig.

.S_is ad sectional view taken along the line C-C (showing

a state in which the front cover 1is closed) ©0f the power

storage apparatus of Fig. 1. Fig. 6 is a sectional view

taken along the line D-D (showing a state in which the front
cover i1s closed) of the power storage apparatus of Fig.

1.
As shown in Figs. 1 to 6, main components contained

in the power storage apparatus include power storage

modules 20al-20a3, 20b1-20b3, 20cl-20c3 (Fig. 4), state
monitors 30a-~30¢ (Fig. 1), a cpni:rpl circuit wiring 33, main
circuit wirings 22p and 22N, a control section 35, and a

switching protective device section 23. These components

are contained in a housing 1 to form a power storage
apparatus. The power storage modules are constructead of

@ plurality of, for example, secondary batteries or
electric double layer capacitors connected in series or
in parallel.

The foregoing housing 1 is attached to a car body 50
(for example, under the floor of vehicles) via attachment
membaers 5la, 51b, and 5lc. The housing 1 and the
attachment members 51a, 51b, 51¢c are made of, for example,
aluminum, stainless or iron, being any metal.
Furthermore, although not shown, the control circuit
wiring 33 and the main circuit wirings 22p and 22N are led
cut ©f the housing 1, and connected to any apparatus
forming an external power Storage system such as DCDC
Converters, to make the charge or discharge of an electric
povwer while exchanging control signals. In addition, the

COntrol circuit wiring 33 is a bundle of lines constructed

/
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of a plurality of control circuit wirings.

Now, .the structural arrangement of the power storage
modules.-20a1—2033, 20bl~-20b3, 20¢cl1-20¢c3 is des.cribed. in
this regard, although there are up to the power storage
modules 20al-20a3, 20bl1-20b3, 20cl-20¢3, the basic
construction of them is the same. Thus, the following
descriptions are made representatively focusing the power
storage modules Z0al~20a3 shown.in the uppermost level
part of Faig. 1. '

The housing 1 is partitioned with a partition plate
2, to be divided into.a power storage a.rc-,ga lb and a ¢control
device area la. In the power storége area lb, there is
provided a pallet 4a supported at both sides with guide
rails 3a and 3b that are fixed to the houging 1 and the
partition plate 2, and the power storage modules 20al-20a3
are nounted thereon (Figs. 1l and 4). Under the pallet 4a,
thexre i1s provided an insulating plate 6a supported at both
sides with guide rails Sa and 5b that are likewise fixed
to the housing l and the partitionplate 2. A state monitor
30a functioning to monitor voltage, current, temperature
and the like is provided at the power storage modules
20ai1-20a3 mounted on the pallet 4. Further, signals from
the state monitor 30a are connected to the control circuit
wiring 33. In addition, the partition plate 2 and the
gulde rails 3a, 3b, 5a, 5b are made of, for example, fiber
reinforced plastics, being an insulating plate, or the

same metal as that of the housing 1.

There are provided at each power storage module a

positive terminal 21Pa and a negative terminal 21Na (Fig.

1), tc be in structure of allowing an electric power to
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get. Further, the mass thereof 1s about several dozens

kg, and thus the mass of a pallet 4a on which a plurality

of power storage modules are mounted comes to be
approximately 100 kg. The pallet 4a 1s made of fiber

reinforced plastics or the same metal as that of the

housing 1 1n order to support the above-mentioned mass.
The pallet 4a 1s perforated with holes at the portions not
required to have much strength 1n order to achieve weight
reduction, and so as to allow an electrolyte to drip to
the insulating plate 6a under the pallet 4a in the case
where the electrolyte existing in an internal part of the

power storage modules 1s leaked.

n

The 1insulating plate 6a 1s a plate, which is made of
an electrically 1nsulating substance such as acryl,
Bakelite, or reinforced plastics, and which is disposed
right below the pallet 4a. This insulating plate 6a 1is
not perforated with holes all over the face so as not to
allow an electrolyte to pass through but to receive all

the electrolyte, to prevent theelectrolyte fromdripping,

e.g., onto the power storage modules at the lower level
in the case where the electrolyte 1s leaked out of the upper

power storage modules. Thus, the mass of the insulating

plate ba 1s just several kg or so.

Owing to such construction, it becomes possible to
allow the power storage modules 20al-20a3 along with the
pallet 4a to slide frontward along the guide rails 3a and
3b to pull out. At the time of inspection or replacing
work of the power storage modules, the power storage
modules are pulled out toward the front of “he housing 1,

that 1s, the power storage area 1lb, and the inspection or

10
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replacing work of the power storage modules 1s executed.

After the work has ended, the power storage modules are

inserted again along with the pallet 4d4a. In this manner,
it 1s possible to easily execute the 1inspection or
replacing work of the power storage modules.

Further, owling to the 1nsulatingplate 6a, 1in the case
of pulling out the power storage modules 20b1-20b3 at the
lower level along with a pallet, 1t 1s possible to prevent
any positive or negative terminal thereof from being in
contact with the upper pallet 4a. Furthermore ,' in the case
where the power storage modules are broken, and an
electrolyte 1n the 1nternal part 1s leaked out, 1t 1is

possible to prevent the electrolyte fromdripping onto the

other power storage modules at the lower level and leading
to expansion of damaged situation. Moreover, by pulling
out the insulating plate 6a regularly to inspect whether
or not any electrolyte 1s adhered to the surface of the
insulating plate 6a, it 1s possible to confirm the presence
or absence of the leakage of electrolyte from the power
storage modules 20al-20a3 without pulling out the power

storage modules along with the pallet 4a.

In this regard, at points where the pallet 4a and the

guide rails 3a and 3b are 1n contact, it is more preferable
that any o1l 1s applied or there are provided bearings in
order to be less sliding friction and make it easy to pull
out the pallet 4a. Furthermore, although the guide rails

3a and 3b are structured to support the underside of the

pallet 4a, to eliminate displacement in the vertical

direction of the pallet 4a, it is preferable that other

gulide rails are formed at the portion in contact with the

11
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top of the pallet 4a to be i1n construction of guiding the

pallet 4a in the vertical direction.

The power storage modules, including those likewise
constructed and disposed in each pallet of themiddle level
and the lower 1level, are connected 1n serlies and in
parallel toeach other. The positive terminal of the power
storage module of which potential 1is the highest 1is
connected to the maln circuilt wiring 22P on the positive
side, and the negative terminal of the power storage module
of which potential is the lowest is connected to the main
clircuit wiring 22N on the negative side. Although Figqg.
1 schematically shows the wiring providing

serles—parallel connection between the power storage

modules disposed on each pallet of the upper, middle, and

lower levels, the connection lines between each of the

levels are located, for example, on the rear side of the
housing 1 so as not to impede smooth pulling-out of the

pallets 4a and the i1insulating plates 6a. Further, it is

preferable that the contacts on the positive and negative

sides are formed on the rear side of the housing 1 at each

of the upper, middle, and lower levels; and that both of
those contacts are brought 1n an open circuit by pulling
out each pallet, and they are brought in a closed circuit
upon putting each pallet 1in storage. In addition, the
power storage modules of pallets are not limited to the
construction of three levels and one column as
i1llustratively shown, but 1t 1s preferable to be
constructed 1n other numbers of levels, <xf to be

constructed 1n a plurality of columns.

Furthermore, the pallet of a power storage module of

12
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the highest potential 1s disposed at the uppermost level,
and the pallet of a power storage module of the lowest
potential 1s disposed at the lowermost level. Owing to

this layout, as compared with the construction 1n which

power storage modules are located varyingly with their
potentials mixed, when the power storage modules are
inspected or replaced, 1t 1s possible to wvisually
understand potential level of the power storage modules
intended to inspect or replace. Thus, 1t comes to be

possible to carry out deliberate works taking into

conslideration that the power storage modules of higher
potential are located at higher levels, thereby enabling
an 1ncreased working efficiency.

The positive side maln circult wiring 22P and the
negative side main circuit wiring 22N from power storage
modules are connected to a switching protective device
section 23 of the housing 1 that 1s a control device area
la thorough a lead-through member 22Z2a formed 1in the
partition plate 2, pulled out of the housing 1 from the
switching protective device section 23 through a
lead—-through member 22b, and connected to, e.g., an
external DCDC converter. Furthermore, the control
circult wiring 33 1s connected to a control section 35 of
the control device area la through a lead-through member
32a formed in the partition plate 2, pulled out of the
housing 1, and connected to an external monitcring control
section (not shown) . In addition, at the monitoring
control section, states of the power storage modules are
monitored, and, e.g., the DCDC converter is controlled.

Furthermore, the control circult wiring 33 is connected

13
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from the control section 35 to the swilitching protective
device section 23, to switch the switching protective

device section 23 depending on the states of power storage

modules obtained from the monitors 30a. Additionally,
the switching protective device section 23 1 switched in
response to signals from the monitoring section as well.

Fach 1lead-through member 1s made of an electrically

insulating material, for example, rubber, nylon, or

Bakelite.

The lead-through members 22a and 22b for the positive

side malin circuit wiring 22P and the negative side main

circult wiring 22N are lead—-through members different from

the lead-through members 32a and 32b for the control

circult wiring 33. These lead-through members are
members for protecting the main circuit wirings 22p and
22N and the control circuit wiring 33 frombeing in contact
with the end face of materials of the housing 1 and the
partition plate 2 so as not to be damaged.

Herein, the switching protective device section 23
1s a section constructed of devices for interrupting, or
making or breaking the circuits, that is formed of fuses,
circulit breakers, or ON/OFF switches. The control

section 35 1s asection of controlling operations of, e.qg.,

the circuit breakers or the ON/OFF switches of the
swlitching protective device section 23. Furthermore, the
partition plate 2 functions to support the pallets 4a on
which the power storage modules are mounted, as well as
1s located for providing separation between the power
storage area lb of the housing 1 in which power storage

modules are disposed, and the control device area la of

14
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the housing 1 in which the switching protective device
section 23 and the control section 35 are disposed.
The reason is, in the case where the power storage
modules are broken to burst, to prevent the broken pieces
or electrolyte thereof from scattering onto the switching
protective device section 23 and the control section 35
to damage these devices. Owing to such construction, even

when the power storage modules are broken, 1t becomes

possible to allow the switching protective device section

.23 and the control section 35 to be reliably 11 operation,

kmmjinterrupttjmacircuits. Thus, 1t 1s possible to obtain

a safe and stable power storage apparatus.

The main circulit wiring 22P on the positive side and
the main circulit wiring 22N on the negative side are fixed

to, e.g., the surface of walls of the housing 1 with fixing

members 24. The control circuit wiring 33 is fixed to,
e.g., the surface of walls of the housing 1 with fixing
members 34. The fixing members are made of 1nsulating
materials such as cable ties of Bakelite, vinyl, or Teflon,
or metals coated with rubber, which are suitably selected
taking strength thereof 1nto consideration. Furthermore
at the time of the occurrence of short circuit fault, since
a high current flows through the positive sidemain circuit
wiring 22P and the negative side maln circuit wiring 22N,
large electromagnetlc forces in a direction of
counteracting with each other are generated. In such a

case, unless the main circult wirings 22P and 22N are

firmly fixed, there 1s a possibility that they are largely
moved or deformed to damage the control circuit wiring 33,

the control section 35, and the switching protective

15
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device section 23 resided therearound, thus 1impeding

normal functions thereof.

To avoid such fault, the main circuit wirings 22P and

272N need to be fixed forming a rigid structure as compared

with fixationof the control circuitwiring 33. The fixing
members 24 are to be formed into a rigid structure as
compared with the fixing members 34, and are disposed

spaced apart from the control circuit wiring 33. For the

same reason, the lead—-through members Z22a and 22b for the

positive sidemain circuit wiring 22P and the negative side

main circuit wiring 22N are lead-trough members different

from the lead-through members 32a and 32b for the control
circuit wiring 33.

Furthermore, the bottom of the switching protective
device section 23 and the <control section 35, with

attachment members 40a to 40e, are raised to the level

further higher by Height H2 than the lower end of openings

positioned at height Hl1 from the bottom in the internal

part of the housing 1, that is, the control device area

la. The attachment members 40a to 40e, for example, may
be made of the same material as that of a partition plate
2. The lead-through members 22b and 32b attached to the
housing 1 are likewise raised as well. The reason why the
lower end of the openings of the housing 1 is positioned
up to the level of height H1 from the bottom in the internal
part of the housing 1 is to prevent an electrolyte from
flowing out of the housing 1l 1n the case where power storage
modules are broken, thereby the electrolyte flowing out

of the internal part thereof. Although the value of HI

depends on the amount of the electrolyte of The power

16
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storage modules, it 1s preferable to be about several

centimeters.

In addition, owing to that the underside of the

switching protective device section 23 and the control
section 35 are disposed at Height HZ from the lower end
of the openings, even in the case where the power storage
modules are broken and the electrolyte 1n the internal part

flows out, thereby an electrolyte entering the control

device area la of the switching protective device section
23 and the control section 35 through, e.g., the gap
between thepartition plate 2 and the housing 1, 1t 1s
possible to avoid the damage of the switching protective
device section 23 and the control section 35 due to the
electrolyte. Thus, it becomes possible to allow the
switching protective device section 23 and the control

section 35 to reliably operate to interrupt the circuits,

as well as to prevent the damaged portions from being

expanded.

Furthermore, owing to that the lead-through members

- 22b and 32b are disposed at Height HZ from the lower end

of the openings, even when the power storage modules are

broken and the electrolyte 1n the internal part flows out

thereby any electrolyte entering the control device area
la through, e.g., the gap between the partition plate 2
and the housing 1, it becomes possible to avoid the damage
of the positive side main circult wiring 22P and the
negative side main circuit wiring 22N, the control circuilt
wiring 33, and the lea-through members 22b and 32b due to

the electrolyte. Thus, 1t 1s possible to prevent the

damaged portions from being expanded.
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The gagkets 41a-;-41b are provided around the openings,
to be in construction of allowing each of the control
device area 'la and the power storage area 1lb tTo. be
independently open or closed with covers 42a and 42h.
Since it is constructed such that the cover member is
divided into the two pieces 0f covers 42a and 42b, which
can cover the control device area la and the power storage
area 1lb respectively, it comes to be possible to detach
only one cover of the area to be inspected. OQOwing to this

construction, for example, it is possible to open the cover

42a of the control device area la in which the switching
protective device saction 23 and the control section 35
are contained to execute an inspection work while the cover
d2b of the power storage area 1lb in which power storage
moduvules that are charged and have potentials all the times
is kept closed. Thus, there is an advantage of preventing
an electric shock at the time of inspection work. It is

preferable that the covers are fixed to the openings with
bolts. Alternatively, it is preferable that a cover is
Just caught on one end of the opening, and the other end

thereof is fitted, or it is preferable to be fitted with

the use of bolts togethar.

Embodiment 2.

Fig. 7 18 a front view (showing a state in which a
front cover is closed) o¢f a power storage apparatus
according to a second embodiment. In addition, the same
reference numerals refer to the same or like parts to those
of the other empbodiments, and further descriptions thereof

are omitted. This powar storage apparatus is intended to
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‘mount on the floor or on the roof 60 of vehicles, and there

are provided at the underside of the housing 1 attachment
members 51d and 51le. Thus, the power storage apparatus

can be applied to any structure 1n which the housing 1 1is

mounted at the underside of the vehicles, 1in which 1t 1is

mounted on a roof thereof, or in which i1t 13 mounted on

the floor in the wvehicles.

Owing to the constructions employed in the first and
second embodiments as shown above, 1t 1s easy to execute
inspection and replacing 'w__orks of the power storage
modules, as well as 1t 1s possible to prevent the electric
shock at the time of working. Furthermore, 1t becomes
possible to obtain a power storage apparatus in

construction enabling to reliably perform operations such

as interruption of c¢circuits without damage to the

electrical parts of a switching protective device section,
a control section and the like, a main circuit wiring, or
a control circuit wiring even when any short circuit fault

occurs, oOr when the power storage modules are broken.

Embodiment 3.

Fig. 8 1s a schematic sectional view (showing a state
in which a front cover 1s closed) of a power storage
apparatus according to a third embodiment. Fig. 8

corresponds to Fig. 4, beiling a cross section taken along

line B-B o0of the first embodiment. Herein, parts of
construction different from +that shown in the first
embodiment are described. In the third embodiment, it is
intended that power storage modules 20al-20a3, 20b1-20b3,

20cl1-20c3 are effectively cooled. In the drawing, the
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arrows 1ndicate the flow of a cooling air. There are

proVided at a detachable cover 43 of the power storage area

lb rainproof members 43a and an alr filter 44. 1In pallets
4al that can be pulled out of the power storage area 1b,
holes are made larger 1n a downstream direction, to be
constructed to cool more equally the power storage modules
20al-20a3, 20bl1-20b3, 20cl-20c3. There 1is provided at
the backside of the housing l an air duct 45. An alr-blower
46 1s disposed 1n the air duct 45.

With the holes formed jjy'ﬂmajpallets 4al, 1t 1s
possible to flow a sufficient éir also around the power

storage modules disposed downstream (for example, 20a3).

The pallets are located at a plurality of levels as in the

first embodiment. Along the course 1ndicated by the

arrows, the cooling air 1s sucked through the cover 43,

1s led to each of the power storage modules through the

holes of the pallets of each level, cools each of the power

storage modules, and discharged from the bottom of the
housing 1 through the air duct 45. 1In addition, the flow
of cooling air i1s not limited to this example, but it 1is
preferable to be constructed such that air 1s sucked
through another points, and discharged out of the cover
43,

Owing to such construction, it comes to be possible
to forcibly cool the power storage modules in addition to
the advantages shown in the first embodiment, and thus it
1s possible to obtain a small-sized and light-weighted

power storage apparatus. Furthermore, the cover mounted

onto the openings originally formed in the housing 1 is

structured to allow a cooling air to pass, so that as to
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the suction of the cooling alr, no air inlet needs to be

newly formed at any other position of the housing 1, and

thus the strength of the housing 1 1s not 1impaired.
Although shown 1s the case where the power storage modules
in the power storage area are forced to cool, 1t 1is
preferable to forcibly cool the control device area.
Additionally, although the first, second, and third

embodiments are described to have a construction in which

the parts forming a power storage apparatus (power storage

modules, switching protective device section, and control

section) are contained 1n the housing 1 dedicated for the

power storage apparatus, the power storage apparatus
according to the 1nvention 1s not 1limited to such

embodiments. For example, even in the case 1in which a part

of a housing of, e.g., DCDC converter or inverter, which
forms a power storage system, 1s partitioned off for use
as a power storage area and a control device area with
partition plates; there are provided covers at openings

formed individually; and parts forming the pcwer storage

apparatus are contained therein, it 1s possible to apply

contents disclosed i1n the aforementioned embodiments as

a matter of course.

Industrial Applicability

In this specification, descriptions are made taking

a power storage apparatus to be applied to a power storage

system mounted onto railway wvehicles. The field of
application 1s not limited to such a field of vehicles,

but can be applied to various related fields such as a

#

ground-based power storage system in the field of railway,
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automobiles, elevators, and electric¢ power systems, as a
natter of course.
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The embodiments of the invention in which an exclusive

property or privilege is claimed are defined as follows:

1. A power storage apparatus in which a plurality of

connected power storage modules is mounted, and which can

charge or discharge electric power:

wherein a housing is partitioned by a partition plate
to be divided into a power storage area and a control

device area;

in the power storage area an opening 1s formed, and

the power storage modules are contained therein;

in the control device area an opening 1is formed, and a
switching protective device section acting to switch and
protect the power storage modules 1s contained therein;

a main circuit wiring from the power storage modules
for charging or discharging electric power 1s led out of

the control device area via the switching protective device

section;

the opening of the power storage area 1s covered with

a detachable cover; and

the opening of the control device area 1is covered with

almd

a detachable cover independent of the detachable cover of

P

the opening of the power storage area;

wherein the power storage modules are mounted on a

pallet located in the power storage area at a plurality of

levels;

wherein each pallet 1s held with a first guide rail

fixed at the power storage area; and

wherein each pallet on which each of the power storage
modules is mounted is adapted to slide along the guilde rail
to be capable of being pulled out of the power storage area

— p—

when the detachable cover of the opening of the power

storage area 1s removed;
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wherein under each pallet there i1is provided an

insulating plate functioning to prevent an electrolyte
leaked out of the power storage modules from passing
through;

whereln each i1insulating plate is held by a second

guide rail different from the first guide rail fixed at the
power storage area; and

wherein each insulating plate is adapted to slide
along the guide rail to be capable of being pulled out of
the power storage area when the detachable cover of the
opening of the power storage area 1s removed, 1ndependently

of the pallet under which it is situated.

2. The power storage apparatus according to claim 1,
wherein the power storage modules are disposed to be
stacked i1in such an order that a power storage module of a
highest potential 1s positioned at an upper portion of the
power storage area and a power storage module of a lowest

potential 1s positioned at a lower portion of the power

storage area.

3. The power storage apparatus according to claim 1 or 2,
wherein a lower end of an opening provided 1in a side

surface of the power storage area or the control device

area of the housing 1s positioned higher than the bottom of

the housing.

4. The power storage apparatus according to claim 1 or Z,
wherein the switching protective device section and a
control section in the control device area are disposed at

positions higher than a lower end of an opening provided 1n

a side surface of the control device area of the housing.

24
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S. The power storage apparatus according to claim 1 or 2,

wherein a position of the main circuit wiring led out of

F

the control device area 1s higher than a lower end of an

opening provided in a side surface of the control device

area of the housing.

o. The power storage apparatus according to claim 1 or 2,
wherein the maln circuit wiring and a control circuit
wiring of a control section in the control device area are
fixed individually to an internal part of the housing by

using different fixing members.

7. The power storage apparatus according to claim 1 or 2,

wherein the main circuit wiring and a control circuilt
wiring of a control section in the control device area are
made to pass through the partition plate by using different

lead through members.

3 . The power storage apparatus according to claim 1 or 2,
wherein a cover is adapted to allow cooling air to come 1in

and pass through the cover; and

wherein an ailr blower 1s provided at a backside of the

housing.
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