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Development of 36 V-VRLA Batteries with Thermal Management

for the 42V System
s E WA T iR &R 18 =2
Jun Furukawa Hikaru Sakamoto Hiroyuki lizuka

Abstract

Development of 42V powernet system was initiated by the increasing demand of electric power
in 90's and now it has been enhanced to a type of hybrid electric vehicle systems (HEV's) such
as a mild hybrid which is enabling to meet with the increasing requirement of fuel economy,
safety and comfort. 36V-VRLA (valve-regulated lead-acid) batteries were developed with the
required high level of discharge power, regenerative power and life-span. Accelerated cycle
tests simulating a driving mode of a mild hybrid were conducted, which showed one of major
life-limiting factors was heat generation and resulting temperature rise, so that three types
of thermal management techniques were designed and tested. They were 18V-split and
36V-monoblocks equipped with either convection channel or heat pipe & fin, which were tested
in comparison with the conventional 36V-monoblock. It was demonstrated that effective thermal
management techniques could substantially extend battery life in practical senses.
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AC Impedance Measurement for the Structure of Positive Active Materials
of Lead-Acid Batteries

INE !

Ryoji Komiyama

Abstract

R B 2% & *2
Hidetoshi Abe

AC impedance measurements are widely pursued to make analyses on the surface / interface
of batteries’ electrodes and their active materials’ structures, which enables to scrutinize
reaction processes on the electrodes and their degradation behaviors. In this report, two types
of positive electrodes with high- and low- density positive active material(PAM) were examined
by using Cole-Cole plot method in order to make clear any relationship between their structure
parameters and reaction rate controlling step. Within impedance components, charge transfer
resistance (R«) increased exponentially along with utilization ratios. Linear relationship between
R and porosity of PAM were obtained, strongly suggesting that H.SO, diffusion and PbSQO,

blockage occur essentially as controlling therein.
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Micro-Scopic Structure of Positive Grid/PAM Interface and its Degradation
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Behavior in Lead-Acid Battery

ERLRERC A

Jun Furukawa

HFHEER

Kouzou Sogabe

Abstract

The intrinsic failure of lead-acid battery in cycle life tests,in particular,at higher temperature is
believed to be due to positive grid crossion,which makes it difficult to keep both mechanical
and electrical integrity of the electrode.However,the interfacial corrosion layer,which grows
through test cycle simulating practical charge-discharge operations,might play more essential
role in nature via battery's internal electrical resistance.In this study,corrosion products in
positive plates,cured,formed or cycle-tested,were analyzed by using SEM,XRD, and EPMA and
their micro-scopic structure,chemical and crystalographical, was scrutinized,which strongly
suggested that grid's oxidative corrosion proceeds through a few steps,including both solid-and
liquid-phase reactions.Thicker corrosion layer after cycle test,which was identified as PbOx
(1<x<2),contained varied defects and inhomogeneities such as both vertical and holizontal
cracks and layered PbSO..These results suggest that the growth of corrosion layer increases
interfacial or internal resistance rapidly,which is a major controlling factor for cycle life of

lead-acid battery.
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Abstract

VRLA EithE&ET D CAE &R DRET
Application of CAE for VRLA Battery Design

BB 1= T

Hiroyuki lizuka

CAE (Computer Aided Engineering) focused onto computer simulation technique was applied to
VRLA (valve-regulated lead-acid) battery development and design. Reliability problems relating
to stationary VRLA batteries and battery groups were analyzed and optimization measures
were made for the designs of positive grid and strap. In case of 36V automotive VRLA battery,
it was demonstrated that there was a relationship between container geometry and plate-group
pressure working effectively on high-rate discharging.
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Development of Li Ion Polymar Gel Battery
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Abstract
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R

Kouji Hataya

Based on the technology of the long life and high reliability lithium ion cell which was
accumulated for the artificial satellite power supply, developed was a Li ion polymer gel battery
with high power characteristics, which is to be applicable to various industrial batteries with

medium to large size and capacity as well.

A new formation of gel electrolyte was devised, which had a structure of micro-phase
separation(MPSG). 1Ah & 15Ah cells were constructed and their high power performance was
demonstrated along with other properties in comparison to their counterparts of electrolyte-type

cell.
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29

326 RLMTHE

AECNOLZEMETMT 5720, OBFTEAR,
ONTERRE, G LER @Fy bRy 7 X
HEBEEERL, TORRERIITRT. MNORER
HHIZDOWTS, BIVOBH - Fk - KiRIER<,
BWZEH LR TE

%3 1Ah #% MPSG-LB D& &M ER
Table.3  Results of safety evaluation tests for
1Ah-MPSG-LB
HERIEE HEREMN Bait=
DBEE BRERED I E, ICADERT | BKR - FA -
i 5EMEERAET S BRaL
O ERiEE BREBREORIE, EEEH 50m | KR - FEA -
HEAE QLT DEHKERT 8 BREEHKT D | Bl
BRBREOLIC, BEIMMO | Loy o)
@fT=L §T%, 150mm/sec DEETEBES :E;;f L
©3 Y £N
BRBREDEIE, 5+ 2T /min HE - 3k -
@y bRy R | DEETI05CETHEEL, T0E, Eg‘ L
105CT 6 BSRIMRIFT 5. AR

4. 15Ah #& &7

4.1 FHFE LD MPSG-LB DR & T

BHAORBEMOR S ZFMT 572D, 1Ah
% MPSG-LB O £ 4 & i £ iy 2 £ 12, 15Ah #&
MPSG-LB Z#fEL7z. I AMEER 121279, &
MR EHT 1AL BB ER—TH 2D, FHAE
BICLHFMETO 2D, BEEZY T X InS
ATV ABN— Ry —2AICEE Lz, EmEER
RERFBHBIZHIETE S LD ICBERTHEE L%
Bl7z. ¥ZEMETLEKR4ITRT .

15Ah #& MPSG-LB D741
Appearance of 15Ah-MPSG-LB

12
Fig.12



X

UFDALAXRYT—=F)VEBDRFE

x4 15Ah #& MPSG-LB OEhE T
Table.4 Specification of 15Ah-MPSG-LB
EREE (Ah) 15.0
KREBEEE (V) 4.1
EAREE (V) 3.7
72 £ (@ 700
sF & (mm) 100W X 140L X 24t
Wh/k 79
Tant-mg ko)
(Wh/I) 165
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On-Orbit Operations of Ni-MH Cells for Space Applications

=
Takashi Iwabuchi

Abstract

HREEZ

Hiroyuki Inafuku

= Il 32 i -

Yukitsugu Ishikawa

To study the interaction between the Martian upper atmosphere and the solar wind, the mars
orbiter, NOZOMI was launched in July 1998. In NOZOMI, 15 Ah Nickel metal hydride (Ni-MH)
cells were used for the first time in the world to meet the requirement of lightweight of the
orbiter. Two onboard batteries, each of which consists of 16 Ni-MH cells connected in series,
have been normally operated in a cruise orbit up to the mars for about 3.3 years by means
of a management method like charge or reconditioning operations. For future spacecraft,
improvement in an increase in the internal pressure of the Ni-MH cells has been recently
made so that charge operations of their onboard batteries may be made removable. This
paper describes a development review of the Ni-MH cells aboard NOZOMI and their on-orbit

operations.

1. [FC®IC

FHEROLZDDOREMIT, YT XTLOF
THEERHBOD—DTH 3, Ny TUIEIEHEMT
BEEBAZELEENO/ENERIN TN,
INET, KBWEEERE TL5 25, MKEEH
2 TGEOTAIL) 171, Ni-Cd ©IVAMER SN TH
10 FMICHZ 0 B st e REL T, LML
M5, TNSENI-CANyTUOERIL, ATHEE
BEDH10%Z2 D570, Ny T D&
SEREINTWE, KEDEBARKEKRBREE DM
EERICETAHEEZEMNET 5 KEREHE 0L
H] T, TOXIBEERRT 5720, LITD
MEZz2HEL, ERBICEDSHEIRINF—EBEN
mWNI-MH 2V Z2BFEL, B8t azN5 I & &Lk,

DEIRIIF—FE 47Whkg).

2)Ni-Cd IV ERRE TR ERFEEZF > TWD Z

XD, BEATLADKEBREEZLEEL
VAN
3INi-Cd BV D&M E Cd mDRbH 0 iIc MH B %
WHT 2 Z LK DAUATRETH 5.
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EEREMERER 7LV ERE
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N5HETODOD EREHEI I 2L —a VilBk
WL PHEREZEHRLUTZ, ZOFRER, Ni-MH Lk
EREH Toth) OBRGHEZ THHET S &
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%O 33 EM, KEETORTHES, FTECU
AT 43a JEOEREERLUEEIGERS
NTNWBZEZERL TS, 1998 £ 12 A OHER
AT 4 2 INA (BEMICHRE#RZBREDIR< 2EiR
IHTC, TORBEOENIIL > THEEMOEES XL
VHMEERETDHHEHM) 12Lo T, KENOEBH
BICREEDLEZICAREENRAEL LD, HEOE
FRITORER LG L D KEANOBBHFNEL BTz,
S8K 1.7 EFOKENDESETDRITKEHHE
WHRAINDZ EIZRoTWS, EEEOXIS nEHE
i LT, SERBN\y T OFHEEME L T <,

ST BT TR ORIMEREE TASTRO-F) I
1Z, BIVORNERFREZBZBRLZZEICED, NyT
U OEAEENERI NSV EEHAL TV, 2L
T2, Ni-MH )L OBEFEFHES DO h] ICHEL
ZNi-MH Ny 7 U O ETOER - BT 1T
DWTEIRT %,

2. FHHA Ni-MH Eth DR

21 TOEH] DEELEK

KERERE TOTH] JHERDORE ZECT
®IZ 1996 FITFREH L2 H D X D bIEEMEEE % 15kg
H7.7%) B TD2RERDo -, TOERIL, &
BNy TUOHREERER-, B 17 BREERE
[LUNAR-Al (HAOREBICRER KL —% 2 H1RH,
HiEEr, BuREFtO8ERy N - EREL, A
OHFEEZRD, AORESEICE T WA
25 2 LZBET 5) ITHRRICEZE(MNER
TNz ULEDESBERICEDE, BELXIF

— & 4TWh/kg 26§ 5FHH Ni-MH &)L Z %
L7z,

2.2 Ni-MH ZJLOEE(EICDINT

Ni-MH )V O T3V F—EET, SBEWEICK
REFRATZ I EICk > TEETE, Ni-MH U3,
FE—&ZD Ni-Cd IV LD b/ < B2 NK
N5, X112, 7EkONi-Cd )V EEENI-Cd &
NWBIUNI-MH )V D44k - HEREFET DB R R
ER

2.3 Ni-MH )LDt
[DFH] IHEEHINTWS Ni-MH )V &Ny 7
U OHARFHETIEIRDBED ThH 5.

- BV OHARFET
FERZAE : 15Ah/2HR
sfiE (HX L X W) :89 X 69.4 X 24.4mm
B & : 465 g max.
BE2IXI)F—EE : 47.2Wh/kg max.

< N T U 16 BIVEFIEESE
sfiE (H X L X W) :190 X 270 X 115mm
BE:87 + 0.5kg

Ni-MH IV OBETRIINFT—BEIL, F1OHKE
BEITH U THRE T 47.2Wh/kg WE56 17z, EREE
15Ah @ Ni-MH t)l & Ni-Cd )V 04 E %, 11z
7%‘3‘0

=1 FEAILOMLE - MEEFET
Table 1 Performance items of cells for space applications
BE{LER Ni-Cd (f3%) Ni-Cd (B&) Ni-MH
iR : Eﬁ{@#&@%i{t - EEERA
- EEEVESEEL - BBIkRREES
BEEE (mm) - HE - 0.7 SUS304L - 0.4 SUS304L - 0.4 SUS316L
wIEE (g) 678 525 450
B E (%) 0 22,6 33.6
HEIFINF—EE (Wh/kg) 26.5 343 40.0
BEEE EXOS-D, SOLAR-A (19Ah) ASTRO-E (30Ah) PLANET-B (15Ah)
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Orbit-related data in cruise orbit. De, Dsun, Factor1, and Theta-S are the distance between NOZOMI and the earth,

the one between the spacecraft and the sun, the relative solar radiation to NOZOMI, and the angle between the

spacecraft spin axis and the sun, respectively
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Development of a Ni-MH Energy Storage System of Aerial Lift Vehicles for
Construction of Electrical Distribution Lines

LEEE*

Takashi Eguro

Abstract

HH®E

Takashi Shirai

Following the initial stage of development works for environment-friendly aerial lift vehicle
reported in 1998, Ni-MH energy storage system was constructed and vehicle tests were
successfully conducted, resulting in the commercial utilization in 2001. The system included
Ni-MH battery pack of 95Ah-48V in 2parallel series, active air cooling and charge controlling
functions. In addition to the freeness from noise and exhaust gas which were inherent to
conventional ICE-driven system, Ni-MH system showed the compact design due to its specific
energy in volume and over 3 times of operation time length even in winter season due to its low
temperature performance in comparison to lead acid battery system.
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Development of SOH Monitoring System for Industrial VRLA Battery String
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Abstract

There is ever-growing demand for the highly reliable power backup system in order to support
the advanced information technology and its applications. From its maintenance-free
advantage, VRLA (valve-regulated lead-acid) battery has been replacing flooded-type battery in
the market nowadays. Owing to its relatively short history in the market, battery life detection
(SOH diagnosis) has not been fully developed.

Here is a compact, accurate and automated remote battery monitoring system to be installed
at the vicinity of battery string which continuously measures internal impedance, cell voltage
and temperature without system stop and sends the results and the battery life judgment
instantaneously at any remote station as required and put it on the market. After more than
1year of operation tests in the field, the system proved very effective and reliable in monitoring

industrial VRLA battery system.
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B AT L 13 A fERCIEMERY 7 A
Wt EHMMEE : — 20~ 70°C (fiH—)
IR 4 M
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a) B D A DEE : UN3090 Lithium batteries
b) £ & 1Tl & 3A A T8 X : UN3091 Lithium
batteries in equipment
o) ¥%iE & —FEICHE L Tk : UN3091 Lithium
batteries packed with equipment
IBRAFE - BIFTHHITIE, EHANOUFILE
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BYAT7 A ZIVAT7% (SFC) DEERDEERER'
Business development of SIAM FURUKAWA CO., LTD.

8 s T

Katsutoshi Tokuyama
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UEKICKD SFC OAERFEFEEZ®ELL TEW
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Solar and Wind Power System
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BIETERTEBERNYTU—DILEFNF oY
— GOLD 3 U — X2 C-21 M AL & FA—

Full Model Change of Automotive Batteries for Replacement Market

— Applied C-21 Special Alloy to "Gold Series"
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FVH-50-12 F2 &5
Delivery of a Newly Developed UPS Equipped with FVH-50-12 Batteries

M TIE, UPSHEL TERKEREICENE
FVH &% - L L& AEEKD JHFHZENTH
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RS 5000 REICMT EEHRZHA

Delivery of MT Batteries to the 5000-Series Railway Car of Tokyu
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FVH > U —X(Z FVH-50-12 2 & 1E 10
Addition of FVH-50-12 Type to the FVH Series

FVH > U — X3, ZOENESRRERFIEICXD,
EBEMO/NE - BEADIRND ZENS, R ITE
HABNTHBDET,

L, B U—XTH, HEIREZED UPS
s & LT, 200Ah, 300Ah D2 HEEDOATH D,
75kVA ~ 150kVA 7 5 AT, +o7R%FR %25 &H
TIENHFRETATL

FIT, ZORBEBICHETNL, 4[E50Ah
ZBIMFEFTT A EIHLE L,

FVH-50-12 & &ML, 12VE/ 70y JEHT,
AR« ~HEIE MSE-50-12 S[RI% T,

X7, FVH-50-12 EoEMcahE, EJ MM
REEBSORBEERENWZLELEDT, HEE
BEEERERATICD, JHEASTET,

EE1

FVH-50-12 2& B DM

WA ERS ; 0C255  LIEIREEEERT
HEhERER K ; MSE-R
* 1 EEHEER
AE (Ah) Sfeti& (mm)
£ =R NIFEE (V) ZE2H (kg)
* B 10 HEE REES 10 BfEIZE EST e rE & = g
FVH-50-12 12 28.3 42,5 50 220 190 363 128 25
FVH-200 113 170 200 347.5 3225 106 170 18
FVH-300 170 255 300 347.5 3225 150 170 25
x£2 HEHDEE
Fezt FVH 72 MSE 72
1HH FVH-50-12 FVH-200 FVH-300 MSE-50-12 MSE-200 MSE-300
5 DEIMERTEEER (A) 190 760 1140 113.8 455 682
10 HEERTBEET (A) 170 680 1020 94.3 377 566
3.4C10A TD .
HEATEEESE (5)) 10 1EF
T was Lk #HRFY M Y=k wese (LE.)
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®3 HEMTED—F (180 ILEDIEE)

e WISEE Fa—EZITE (mm)
UZ(SVAE)E FVH 7 MSE 7 FVH MSE # Eﬁﬁé%’f?tﬁ
=] BiTE BE L] BITE B

75 50 X 2P 150 2000 750 1950 2000 1000 1950 75
100 50 X 2P 200 2000 750 1950 2000 1000 1950 75
150 50 X 3P 300 3000 750 1950 2800 1000 1950 80
200 200 200 X 2P 2000 1000 1950 4500 1000 1950 44
250 300 500 2800 1000 1950 4800 1000 1950 58
300 300 300 X 2P 2800 1000 1950 6600 1000 1950 42
400 200 X 2P 300+500 4000 1000 1950 8400 1000 1950 48
500 300+200 300 X 3P 5000 1000 1950 9900 1000 1950 51
600 200 X 2P+300 1500 7000 1000 1950 12000 1200 1950 58
750 300 X 3P 1500 7600 1000 1950 12000 1200 1950 63
1000 300 X 4P 1000 X 2P 10800 1000 1950 14300 1200 1950 63

1. Fa2—E2)VHEIL BA] FitEHE%E (SBAS0903) ICEDNVWTWET,
* BAJIE (#b) BMTESOKHTT.
2 (FEMERRY, 104 25C) 0FEERLET,

(EREEREREAT EEHEES RE%EH)
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BMEAAyFFAZy b

A High-Efficiency Switching Unit
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<RAYFrIaA=y MEEREDLEE >
*1 RAwF A=y METT

AR | e wm e e | R
® AC AT
FAREBE (V) 200 /210
BEL BRE 3B -3
BEZHER (V) 180 ~ 231 R%E
BiE# (Hz) 47 ~ 63
ANHE 0. 99 Ll E
@®DC Hh
EREE (V) — 535 BxE
BEREEA (V) — 50~ 56 — 48~ 59
TEEEBE (%) + 1.0% LA RxE
EHRER (A 100 mE
=ETER (A 110 105
ERXEEE (A) 40 ~ 105
Uy 7L (mVp-p) 200 LAF [Eipaa
FHlgEE (mV) imV LT
ME (%) 88 93 Lk
EREME VCCI class A Ri
[ Zqoli)
AF—T1x—R RS485
A EHIES BA
BERE (C) 0~ 45
ZE (%) 30 ~ 90
<FiE (WxDxHmm) 440x400x150 440x280x150
gg (kg) 25 17
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<HBHE>
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BS>ZTaRAs, BLx)F—
BY D 350W OESIHEEZEIDHIK TE %,
BE5%E (=10
AN ZEBEDER
BB NEREEI LANNE
kA AT HE
W/ 71X
FHEAER 1mV LT, VCCl class A
| VINViThg v
HBAR—-Z1L
EIRDOHFE L&A AABEE DS E
WS HEERE T

1 TRIEED

fERE MM
KNREEE
DR
88%=>93% L.l I
eIzt U 5.7% UP
2) 5N~k
PERITH L 70212 /NEE
NEE
PERMmITH L 70% 1C8 21k

4) EBITHAIAATZEE DB TE
BURAE 1% 600 (W) X 600(D) X 1700 ~ 1900 (H)
DHELTE 600mm 7 400mm 1Z/NBIL AT RE

(BRI AT LEEE S 2iLFH)
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SNER UPS “ZI)/XT7— AL U—X"
High-Efficiency UPS “Furupower AL-Series”

UPS (Uninterruptible Power System : #&{F 8 &R
HE) L3, EEMAREICEASNEERIRIF
—Z&#o T, BREEANEBYNS I LR<TME
EREDFTHIEEENE L EBREBDRKTT,
BEHIbiba 04 B, UPSIdMk4inE ZATHEDNT
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L E N - B2 EMETEE L, WAma
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AR B e R

<&H@mRIN>
iy BHEE a8 (kVA)
AT |3 ¢ 200V 30, 50, 75, 100, 150, 200,
300, 400, 500
3 ¢ 400V 300, 400, 500
ALS |1 ¢ 100V 30, 50, 75
<HR>

QALT >V —XDEERRIILHERED 97X E
T, fERBICHERTT 7 aX M EXIBIC
BRTEET., BESEOREFMER1ITRL

7,
=1 S =24 AR MOERBG
FROBTHSHL™
=8 ___Tm E— Em=
=i AT > 1) —X

50kVA 100 [87%] 21 [97%] 79%
100kVA 100 [88%] 23 [97%] 77%
300kVA 100 [89%] 25 [97%)] 75%

FEL: ] EEDE (%),
Q1 EDOX R )N—4TUPS #EBHL T/NNg-
BEEZHDE L. BELOFAZR2ITRL

S I
x2 g2=2tk0fl
HE (A\HABERD)
B8 —— o A=
R ALT > 1J—X
50kVA 900kg 500kg 44%
100kVA 1,400kg 950kg 30%
300kVA 3,300kg 2,000kg 39%
(EEHEREEAT EFEHER MH®RH)
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REEW - BRI RAERER FX >
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FX-Series Car Batteries Applicable to Agricultural and Construction Machines

ek, BEEMCERERICIT, BHERNES
MEZEEHL TWELZD, ZHWEIEICEAERICH
EHLTHBD, BEIMEL RO RER T
EERESREDRERICEDEREMERD T —AN
AENFELE. Fi, ﬁ%iznwém%ﬁfﬁm
THEEMMTIE, MORICESLIFIZDNDEDR
é’lﬁb:%ﬁ-ﬁ%ﬁf?}bhibfco T, MREA
NWZ— AR ABTEDIIME - ZEXETZ2R L -8
MEFHFNZLELEZOTEAWEZLET., SHEO
FX U —XIEEEAEmO TTX U —X, 57
FAEMO TCH > U — Xk < EARETOE

EnSZEIThkD, EROLSREFMERZ LK
L, BEER, BRI —T—0oRRmIcHiFEzZL
TWET,

(BR)
OAZTF AT v T

AN LAESBIROEAT, HOKERE
AL VAN 1l
OmtEgH%E7 v 7
EMEORE % < ER
60095-1 L \)V 3 D EE &S
20 ) U7 —,
OR&%Et

BAKX O #ReZz2d 1 ZICERAL, BPIEZ
DOHEFEED ZRhLE.

2T, EN##&
HUE (60m/s? &

pe ERR S R

BRI

67

O HRABEIIS U MEZRE
- BREMED36 4 AXIE6 5 km 2RE (B
FHEICEROBETHTNNRNEEET)
<12 - AfE (B - BRERICEROHS)
ORELET 7T —
BB ENICEANLRER- FEER AY1 X%
<)
cREBREN B THONDBA DO —F—%%
fid (AP XzkR<)

(B RMER -6 R 12 517 )

wa | BE | 5EEE SMETE (mm) RAEES
V) |FEAN |uws g5 | B | 25| Bk
30A19R/L 12 22 175 | 160 | 125 | 185 7.6
40B19R/L 12 30 227 | 200 | 125 | 185 9.3
55B24R/L 12 36 227 | 200 | 126 | 236 11.7
75D23R/L 12 52 225 | 200 | 169 | 230 15.9
85D26R/L 12 55 225 | 200 | 170 | 257 18.7
105D31R/L| 12 64 225 | 200 | 171 | 304 23.1

(HEBESMERAR HTREXET RER
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Valve-Regulated Stationary Lead Acid Battery of Long-Life Type
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EFmfbick, S22 aAMEKREICE
BT 5D EMARRIT/RD £ LTz,

Otk & OB
MSE U — X ER—YA X72DT, BEPFa
—EVNVEHET DI ERL, BERAMNEE
T,

OCSH#HESEMmIDEMERE - 227 b
MSE U —XOREEEN L - X EHFMEE
B, CSHmESBMIDSEET, I
HICHENTNET,

OEN-R-FE
FEFICHEET BB A ZEERICRINEE
5= )AREFALTWETOT, EMRIC
B9 5 RTFNAETT,

OTHBFIERE S
LEMRIFEREEERDRBELZITTVETOD
T, WHEOERICHEERFEATEET,

HBERE G : MSE — K

HEFIERE RS (00 C250 73 : OVSREEE)
=1 HEMBDEIR
® = &8 (AN AT (mm)

uE

st wE | 1ommE 1%@£(é;)(g)(;)(m)
FVL-50-12 | MSE-50-12K 50 325 220 128 | 363 | 20.5
FVL-100-6 | MSE-100-6K 100 65 220 128 | 345 | 20
FVL-150 MSE-150K 150 97.5 365 170 | 106 13
FVL-200 MSE-200K 200 130 365 170 | 106 15
FVL-300 MSE-300K 300 195 365 170 | 150 | 22
FVL-500 MSE-500K 500 325 365 171 | 241 36
FVL-1000 | MSE-1000K 1000 650 365 171 | 471 72
FVL-1500 | MSE-1500K 1500 975 375 337 | 476 | 113
FVL-2000 | MSE-2000K 2000 1300 375 337 | 476 | 143
FVL-3000 | MSE-3000K 3000 1950 375 340 | 696 | 216
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MT-Series Train Battery

SEEMAO/NY T U -2, SHECEARKES),
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=1 MT ey T 1) —EIER
s STk
MT %i_z %E g‘g 5] R B (f%)
. W) A | mm) | om) | mmy | O
6M20T 7.2 20 170 255 306 16
6M30T 7.2 30 170 255 306 17
6M40T 7.2 40 170 255 306 18
6M50T 7.2 50 170 255 306 19
6M60T 7.2 60 170 255 306 20
6M70T 7.2 60 170 255 306 21
6M80T 7.2 60 170 255 306 22
6M9O0T 7.2 80 170 255 306 23
6M100T 7.2 100 170 255 306 24

) 100V Rid, &BRX 12 » THRLET
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