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Abstract

The developed MSE-750 valve regulated lead-acid (VRLA) battery has been added to MSE series. Four pieces
of MSE-750 battery that connected in parallel have about the same outer dimensions as MSE-3000. Since a de-
veloped battery size is small as compared with MSE-3000, MSE-750 can be brought in shelter or room that has
small door, and in building which does not have enough space to use crane etc. In addition, terminal shape of
MSE-750 battery is nut insert type, and the bolt is incorporated washer and spring washer. As a result, work

time of battery installation can be reduced.
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Table 1 Specification of newly developed MSE-750 and existing MSE series valve regulated lead—-acid batteries.
Model number MSE-750 MSE-50-12 MSE-100-6 MSE-150 MSE-200 MSE-300
Nominal voltage / V 2 12 6 2 2 2
Rated capacity / Ah 750(10 HR) 50(10 HR) 100(10 HR) 150(10 HR) 200(10 HR) 300(10 HR)
Expected life 7-9 7-9 7-9 7-9 7-9 7-9
/ years (25 °C )
Terminal types Nut inserted Bolt, Nut Bolt, Nut Nut inserted Nut inserted Nut inserted
Outer dimensions
Length / mm 336.5 363 345 106 106 150
Width / mm 169.5 128 128 170 170 170
Height / mm 354 217 217 354 354 354
Mass / approx. kg 51 23 22.5 12.5 15 21.5
Model number MSE-500 MSE-1000 MSE-1500 MSE-2000 MSE-3000
Nominal voltage / V 2 2 2 2 2
Rated capacity / Ah 500(10 HR)  1000(10 HR) 1500(10 HR) 2000(10 HR) 3000(10 HR)
Expected life 7-9 7-9 7-9 7-9 7-9
/ years (25 °C )
Terminal types Nut inserted Bolt, Nut Bolt, Nut Bolt, Nut Bolt, Nut
Outer dimensions
Length / mm 241 471 476 476 696
Width / mm 171 171 337 337 340
Height / mm 354 362 372 372 372
Mass / approx. kg 35.5 70 108 140 212
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Fig. 2 Comparison with newly developed MSE-750 and MSE-3000.
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Fig. 3 An example of CAE analysis for newly
developed MSE-750 battery.
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Table 2 An example of connecting parts of 3000
Ah, 12 V type with MSE-750 and MSE-3000.

Iltems Number of connecting parts / pieces
MSE-750%24 MSE-3000+6

Bolts 96 96

Washers -(Inserted in bolt) 96

Nuts -(Inserted in battery) 96

Connecting bars 28 96

Total 124 344

Table 3 MSE battery system and battery combina-
tion.

Capacity Nut insert type Bolt and Remarks
/ Ah nut type

50 MSE-50

100 MSE-100

150 MSE-150

200 MSE-200

300 MSE-300

400 MSE-200*2

500 MSE-500

600 MSE-300%*2

700 MSE-500 + MSE-200

750 MSE-750 new
800 MSE-500 + MSE-300

900 MSE-300+*3

1000 MSE-1000
1050 MSE-750 + MSE-300 new
1250 MSE-750 + MSE-500 new
1500 MSE-750%2 MSE-1500
1750 MSE-500*2 + MSE-750 new
2000 MSE-750*2 + MSE-500 MSE-2000
2250 MSE-750+*3 new
3000 MSE-750*4 MSE-3000
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Fig. 4 Comparison with connecting bar installation of newly developed MSE-750 and MSE-3000.
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Fig. 5 An example of 12 V 3000 Ah battery sys-
tem.
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Table 4 Results of reliability test for newly developed MSE-750 battery.

Test item Standard Condition Result

Large current discharge JIS* A fully charged battery is discharged at 6 CA  No case deformation and breakage.
test for 5 seconds.

Vibration test JIS* A vibration 16.7 Hz frequency and peak to peak No case deformation, breakageand

amplitude 4 mm is applied to the X-,Y- and Z- leakage.
axis directions of a fully charged battery for 60
minutes respectively.

Shock test JIS* A fully charged battery is dropped in the upright No breakage and leakage.
position from height of 10 cm onto a hard board
having a thickness of 10 mm or more. Test is
repeated 3 times.

Short circuit test GY*** A fully charged battery terminals are connected No burn and burst. No leakage.
with a bar of 50 m-ohms or less resistance.

Electrolyte leakage test GY*** A fully charged battery is charged at 0.2 CA for No case deformation, breakage and
5 hours. leakage.

Heat-cycle test GY*™* A batteries are charged on the conditions from No case deformation, breakage and
-15 degrees C to 65 degrees C. leakage.

* JIS C 8704-2-1: 2006 and JIS C8704-2-2: 2006
** JIS C 8702-1: 2009
*** |In-house standard
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Fig. 6 Discharge characteristics for MSE-750 bat- . . .
tery at 25 °C. Fig.7 Accelerated floating charge life test for newly

developed MSE-750.
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