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In 1959, Shin-Kobe Electric Machinery Ca.,
Ltd., developed a small-sized Valve Regulated
Lead-Acid (WHLA) battery as a power supply
unit for signal lamps, and throughout its
manufacturing history this product has
developed a good reputation

Singe then we have been cuﬁducting a series LinE-up Of Sma"'SiZEd
of enhancements to adapt to the changing V R L A batterles

times and technologies and now our VELA

battery can be found in portable TVs, video S
cameras, and UPSs. Mamed the <High Series ! Capaclty Voltage | Ser_\rice
Pack=, the product is widely usad as a high- ; ; l (Ah: 2{]HR} W} life
performance powar supply unit, 5 e i S
Because of i1s "compactness and high
discharge performance,” “ease of handling and
maintenance,” and other features as compared y _
o conventional liguid-type lead-acid balteries, i ) g i !
=High Pack> is active as a leading-edge S- Lﬂnﬂ-“fa e 15. 24 L A;];’:Euﬂ
technology for UPSs and standby storage. - LHM series ; 13 years
Especially within the fields of communication . - i :
and as main power supply units for portable E’, ;
Equipment. g-
The Mabari Factory, a plant producing small- =
sized VRLA lead-acid batteries, abtained = |
certification under ISO 8001 in June 1995 and 2| ! i
designs, develops, and manufactures lead- E 10 e | Mate 1)
acid batleries under a quality conlrol system } ) e | HApprox.
determined by accreditation standards. In E St_ﬂﬂ_dﬂrd ; G Jyearsor
Oectober 1997, the company obtained g Hp series SEET;&'ES :
accreditation as per 150 14001 {environmental gf 133 sl 2 T
management system). Since then, the Rl i ; i
company has set eco-friendliness as its
important theme and has engaged in
production accordingly. 1
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Features :

®High-rate discharge valve
requlated lead-acid Dattery.

®The battery container and lid is
made of flame-retardant resin
(UL g4av-0).

®The standard load time is within
1 b,

@t is a leng-life battery for stand-

by use.

®t is of the standard bype and
comes in many models. There
is a variety of madels with
many different capacities. It
gives equipmeant designers
rmuch lafitude.

&1t is compactly designed and
allows eguipment to be
economically designed.

®High-rate discharge storage
battery designed for UPS use.
It achieves 9-10 minutes in 3C
discharge time.

@The trickle |ife is & years, some
1.7 times as long as that of the
HP type.

®The battery casing and cover is
made of flame-ratardant resin

®High-rate discharge storage
battery designed for UPS use,
It achigves 9-10 minutes in 3C
discharge time.

®The frickle life is 3 years, the
same as the HF type.

®Designed far cycle service. The
cyele life is 400 cycles, twice as
long as that of the HP type.

®The capacity efficiency is 20%
higher than the liquid-type
battery (EE type).

Uses

Certification, JI3,
and UL

8PS
e[lisaster prevention
eseCUrity systems

ATV and UPS

eDisaster prevention
and security systems

eSolar power generation
system

#Lighting equipment

e Toys

slIPS
sDisaster prevention
and security systems

#LIPS
#[lisaster prevention
and security systems

#lotor-driven
wheelchairs

el inattended
transpartation vehicles

e|ndustrial cleansrs

e 5olar power genaration
systems

®Martable measuring
equipment

Mol 4}
#Certified storage
battery equipment,
certification MNo.
97Cv3
ohs por JIS C A702
o)L -rated product

Mate 4)
eCertified storage
battery equiprent,
cartification Mo.
GYCed
eps per JIS C 2702
el lL-rated produc

&fs per JIS C 8702
el -rated product

8As per JIS G 8702
ollL-rated product

®hs per IS C 5702

Mote 1) The trickle life expectancy based on the results of an aceelerated life tost conducted in-housa with the temperature kept constant at 25,0,
Mate 23 The cycle rate is based on the following: The test temperature is 25 .G, discharge is Q2508 up to 1.70% el {100% discharge].

Charge is 245V eall constant-veltage charge, and 110% of the discharge rate. The lije judgment is based on JIS C 8702,

Mote 33 For cartified batteries, see the spacification able for the particular series.
Mote 4) The cerlilicalion numbers of slorage ballery egquipmeant are renewed avery three years. Chack 1he nawest ones.

In this catalog, "G represents the value (C20) of 20-hour-rals raled capacily. Inhe cass of HE15-12W, for example, G (=G20) = 15,




Features

It is long-life storage batlery for stand by use.

The battery casing and cover is made of flame-retardant resin (UL 94V-0).

Main uses

Telecommunication system,
CATV, UPS, emergency
lighting, fire alarm equipment,
prevention and security
systems, etc.

It is accredited by the Storage Battery Equipment Certification

Cornmittee and the UL.

It is used for disaster-prevention equipment. For the certified varieties, see the specification

table.

The standard load time is 0.5-20 hours.

B Specifications

Battery type LHM-15-12 LHM-24-12 LHM-38-12 LHM-65-12
Nominal voltage vV 12 12 12 12
20HR (0.05C)
1 75\ call Ah 15 24 38 65
10H R(0.1C)
S Ah 14 22 | 35 60
granchy 5HR(0.17C) é
25C : '
5 1.75V/cell il 13 i ” 7
(77 F)
. 1HR(0.6C)
1.60V/ocell Al : 14 = o
1C B -
1.60Vcall Ah LS 12 18 32
Overall height mm 167 125 170 175
£2 (0.08) (inch) (68.57) (4.92) (6.69) (6.89)
Casing height mm 167 126 170 175
S +270.08) (inch) (6.57) (4.92) (6.69) (6.89)
Dimensions
Length mm 181 166 197 350
21 (0.04) (inch) (7.13) (6.54) (7.76) (13.8)
Width mm 76 175 165 166
| *1(0.04) (inch) (2.99) (6.89) (6.50) (6.54)
T ' kg 6.4 11 16 25
Rlehfonie (b [14.1) (24.2) (35.2) 155)
Terminal shape = F2 B6 B& B7
Flame retardant container/lid
UL-Laboratories rating i i
Internal resistance at 25C '
(Approx) mQ 13 10 8 6
Max. discharge current 5s A 90 144 228 390
Constant Charge voltage 13.65£0.15 Temp. coefficient —20mV/'C (—11mV/'F)
voftage charge : - 2
25C (77°F) Max. charge current A 4.5 7.2 11 19
Charge C (F) 0 to 50
Service temp. 1 0
e ) D{scharge C (F} 16 to 50
i Storage C (F) —15 to 40
UL approved oy O

M Terminal shapes

[FASTOM TADR Mo.250] s Bolt
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Examples of discharge Examples of discharge
characteristics (25C) LHM24-12 characteristics (0C) LHM24-12
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Typical characteristics of Examples of cycle service Examples of capacity preservation
discharge current and lifespan characteristics characteristics
discharge time (at 25TC) : 9
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£ e ] |
d_ﬂ \\ =z 3 Py, § f
E 50— i 20 |- @The charging retention ratio is a ratio lo 2 20-hour
) 2 HE L HV type retention capacily.
i ) @Make a supplemenial charge until the charging
£ Life-zpan lest retention ratio becames 807 or loas.
P Charge: 2.275 Vicell 1 ] | I |
o . constant-voltage cantrol 0 2 4 [ (B0 12
m \ T - i Strgepood (o)
Final voltage 1.70 Weell at 257
g Judgrment: It is the lite when the dischargs
time becomes & hours ar less for o
a -+— i discharge test, | |
0.05 0.1 0.2 05 1 3 ; 15 28 a5 45 50
Discharge current (CA) : Tempperature (C) /
@The lifte-span charactadislics vary depending on

discharge gonditions and charge conditions.
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Battery charges must be conducted appropriately in order to fully take advantage of the performance of
our VRLA batteries. The batteries must be charged by a constant-voltage method with current
restriction (a constant-current and constant-voltage charging method).

Set the charge voltage at 2.275 V when charging the battery in the hours, set the charge currentto 0.1 CA or
+0.025 V/eell when the range of 5 to 35°C (average: 257C), more. However, to avoid accidents and
surrounding temperature is 257C. the temperature adjustment is not undesirable effects to battery life, keep the
Be sure to adjust the voltage required. In order to recover a charge current at no higher than 0.3 CA.
charge according to the battery's capacity, the charge steny
surrounding ambient temperature.  ampere hour must be 105% or Example of Charging Characteristics
Set the temperature adjustment more of the discharge ampere While in Standby Use
coefficient to a negative value hour. The level of charge current is A0p
(-3.3mV/C/cell) so that a higher related to the desired charge time oo st L
y A [ K aller
temperature is accompanied by a for full recovery. In order to i
lower charge voltage. However, recover battery capacity within 24 100f.. F 13 =R
. i . = 3 = i Gharge guantity
ECharging Periods Conditions = slz L2
T % @ = (1Discharging
emperature ! Gharge time 01 CA-20 5] =) o 1005 (0.05CA 20k
Charge adwtment | M a;;?’”m 3 25C-01CA il Tempe T sl S| Bt = = = = 50% (0.05CAX10h)
Gharging method|  voltage coefficient for | © get rature 215 = Vi (I Charging
25 (Vicdl) voltage c(“g;; 50% 100% (¢) & z | & , Charging voltage: 13,65V [2.275Viesll)
(mv/ Tloell) discharge | discharge | [ o] S-S S {1 S  Charging current:0.1CA
[ ] [} (3 Temparature: 250(77F)
Conslan wliage, 1 1
consiantcument ghage| 22750025 —33 03 18 24 0to 40 201 - -1 1
{with curre restrction} Lr 1Y
] bl Charging current
Note: The charge time is the approximate time for recovering 30 t0 100% of the discharge quantity. When [¢] a | il il
charging after the batteries have been |eft at a high temperature over a long period or when the batteries ara 0 5 10 15 20 25 30
connected in series, the batteries may not recover up to their 80 to 100% capacities, This is so even when Charging time (h)

\ charged under the same conditions as described in the above table. For details, call our compary.




Features

It is of the standard type. It comes in many models.
There is a choice of different models with 6V and 12V in voltage and 1.2-65Ah in
capacity. This gives equipment designers latitude.

It is accredited by the Storage Battery Equipment
Certification Committee and the UL.

It is used for disaster-prevention equipment. For the certified varieties, see the
specification table.

It can be used not only for stand-by use but also for cycle
service as well.

The trickle life expectancy is about 3 years (25°C, 0.25CA discharge).

The cycle life expectancy is about 200 cycles (25°C, 0.25CA, 100% discharge).

The standard load time is 0.5-20 hours.

B Specifications

Main uses

@Stand-by use

CATV, UPS, emergency lighting, fire alarm
equipment, disaster prevention and security
systems, etc.

@®Cycle service

Portable equipment, transportation
equipment, toys, lighting equipment, solar
power generation systems, etc.

HP6.5-12 HP15-12A HP24-12 HP24-12A HP38-12 HP65-12
Ballerviiype (12P65) (12P150) (12P240) [12P24A) (12P380) (12P650)
Nominal voltage 0 v 12 12 12 12 12 12
20HR(0.05C) .
e Ah 6.5 15 24 24 Agn , 65
10HR(0.1C
1_?5“,08"? Ah 6.0 14 22 22 35 60
Capacity 5HR(0.17C) ; -
R D Ah 5.5_ 13 20 20 32 65
(T7°F) 1HR(0.6C) .
1.60Vical | An 39 9 14 14 23 39
1C
| 1s0vcel Ah 3.3 7.5 12 12 19 32
Overall height | mm 100 167 125 175 170 174
 +2(0.08 inch) (3.94) (6.57) (4.92) (6.89) 16.69) (6.85)
Casing height | mm 64 167 125 175 170 174
I +2(0.08) (inch) (3.70) (6.57) (4.92) (6.89) (6.69} (685 |
' Length | mm 151 181 ! 166 166 197 _ 350 if
+1(0.04) (inch) (5.94) (713 | (6.54) (6.54) (7.76) | (13.8) |
Width mm 85 76 % 175 125 165 166 ;
+1(0.04) | (inch) (2.56) (2.99 | (6.89) (4.92) (6.50) (654 |
3y kg 2.7 6.1 ' 9.0 94 ' 15 22
WWCluRtiRppnos) (b 60) | (13.4) (19.9) (20.9) (33.1) (48.5)
Terminal shape TR Fi(F2} B1 B1 B1 B2 B3
Flame retardant container/lid
UL-Laboratory rating o PRt UL 94HB
Internal resistance at 25C '
(Approx.) .mQ 22 15 10 10 8 8
Max. discharge current 5s A 98 - 255 360 360 400 500
Sl aRdnRIsianeRi 13.652£0.15 Temp. coefficient —20mV/C (—11mV/°F)
volage Vol f'-' o ) .
charge 25C gltageiianeycle v 14.7040.30 Temp. coefficient —30mV/'C (—17m VI F)
77°F) il .
‘Max. charge curent| A 2.0 4.5 7.2 7.2 ‘ 11 19
i . Charge C (F) 0to 40 (32 10 104)
fj{;‘;cfan_ge_  Discharge | C (F) —1510 50 (5 to0 122)
- | Storage C (F) —1510 40 {5 to 104) [
UL appr(_)ved S No. MH15705

Note 1) The type in parenthesis is a type name under JIS (JIS C 8702).
Mote 2) The specification in parenthesis in the table is optional specification.
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Examples of various discharge

characteristics (25C) npz-12
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Examples of trickle charge
lifespan characteristics

Examples of various discharge
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Examples of cycle service
lifespan characteristics
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2 2| ife-span test ot S ap | Endufdschane 102)| (Discharge tme: 1.5 us) | {Dstage fime: 05t
= | Charge: 2278 Vel g‘
conztani-voltage contral
HP10-6 ateach temperature 20 =
{6P1 00} 1 Dizcharge: 0.25 A
Finzl voltage 1.70 Vicell at 25°C q Di current: J.25 CA constant current _ |
Judgment: Tt is the life whern Lhe Charge veltage: 14.7 W (2.45 Waell) al 257
8 dizcharge ime becomes 2 hours Initeal ChamP (,ument 0.2 CJ\
ar less for 3 discharge test.
05 _ ] 200 o 50 %00 TeeeTE00
i 25 35 48 50_, MNumber of cycles (tima)
! 0 @The life-span 'Ic'ﬁgg&aerﬁ;llrces Egr]y depending on STne e spancho tislics iy cleperding on
dizcharge conditions and charge condltlonsg discharge condtions and charge conditions.
6.3
T Example of relation between Examples of charge retention
- temperature & capacity characteristics ;
120 100
6.0
R -0.05C8
199, //--'_____"' TICA 50
5.0 ¥ a0 ! // 0.25CH 2 ‘--..__\
X " — kS
2 Py / I —|0&Ca = 8o "
100 T so :/ ’_.f"—.- -|10A -g ., ~. ~ =
= - =l ' 25T
{3 94} T ~ //’_____ 2CA, ; 40“(: SET 30T T
£ 4 ] e z A0
84 o L 1 Traating the capacity at 25T E
{3 70} 20 o”/ U.U?CA discharge as 100% & g | @The charging retention ralio is 2 ratio to a 20-hour
- ¥ . —  retention capacity. —
“ 151 | [ @nlake a supplemental charge unlil the charging
o retention ratio bacomes 80% or less,
- (5.94) =20 —10 0 10 20 30 40 50 60 (C) 0 | \ : | | !
—4 —i4 32 50 BB BE 104 122 140 ('F) 2 2 5 E 10 1z
508 Temperature Storage period (month)
(1.97)
1.9
(4.2}
F1 :
B Terminal shapes
f = B/ | B2
[ 10
e y
r *_I & =
o
150 :

6.82510.075 Temp. coetficient
—10mVW/'C {(—5.5mV/F)

7.3520.15 Temp. coefficient
—15mV/'C {—8.3mV/F)

3.0

0 to 40

—15 to 50

—15 10 40

O
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Long-life HF series

Standard HV/ geries

Features

BHF series - HV series

It is a long-life storage battery for high-rate discharge.
It achieves a capacity 10-20% larger than the HP series and achieves 9-10 minutes in 3C discharge time.

The standard load time is 0.1-1 hour.

BHF series

The trickle life expectancy
The trickle life expectancy is about 5 years (25°C, 0.25CA
discharge), some 1.7 times as high as the HP and HV series.

The battery casing and cover is made of flame-
retardant resin (UL 94V-0).

Main uses

UPS, disaster prevention and security systems, etc.

BHV series

The trickle life expectancy The trickle life
expectancy is about 5 years (25 °C, 0.25CA discharge),
some 1.7 times as high as the HP and HV series.

Examples of discharge characteristics at
various rates (at 25C)

13
—
—

12 o S \Q‘\‘\
= RN NN
o 11
g \ \
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e
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Discharge lime

Typical characteristics of discharge current
and discharge time (at 25TC)

Examples of discharge characteristics at
various rates (at 0C)
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Discharge time

Examples of trickle charge lifespan
characteristics

ESpecifications 1007
ol e HF7-12 HF12-12 | HF17-12A | HF28-12A | HF44-12 | ETerminalshapes \ 15
atter e
ah HV7-12 HV12-12 | Hvi7-12A | Hvze-12a | Hv4d-12 | [EH 50
10
Nominal voltage \'J 12 12 12 12 i2 __m_I \
20H R(0. %I— 5 HF(HV)7-12 7
(:'75(\”2:'0) Ah 7.0 12 17 28 44 - ” HF(HV)12-12
c 5
10HR(0.1C) : £ 20 /
1.75V/cell A 6, 11 15 25 40 L = N / _ e
| £ g
Capacity | SHRIOITO) | ap 6.0 10 14.5 24 37.5 * 3 }\ 5
25% 1.75V/cell [FASTON TAB No.187) g . A N\ =
. 1HR(0.6C 5
{Zagk) Y80Viosll | AN 4.9 8.4 12 19:5 Bl F2 | & HF(HV)17-12A 2
1c HF(HV)28-12A
1.60V/cell Ah 4.7 8.0 11.5 18.5 29.5 - I HF(HV)44-12
] 3:\/0/(:9" Ah 35 6.0 76 126 19.8 = _:EJ \\ 1 :é;%ﬁ:é{%%vr'ceuoon:mm-vollngoocn:rotm sach
.3 34 Discharge: 0.85 CA
Overall height | mm 100 100 167 175 170 ,QSJ 4 EL:;'E :%%?»‘-5?‘;;“",:" R echarga fima bacomos 2
+2(0.08) finch) (3.94) (3.94) (6.57) (6.89) (6.69) == g pdament] e Voliclnon e discnapge time bedomas
Casing height | mm 94 94 167 175 170 == 2= - — = T p - el
D +2(0.08) (inch) (3.70) (3.70) (6.57) (6-89) (6.69) [FASTON TAB No 250) T T T ‘  Tanppersim 0
Length mm 151 151 181 166 197 @ The e span charactaristes vary dopanding on
+1(0.04) (inch) (5.94) (5.94) (7.13) (6.54) (7.76) m
Width mm 65 98 76 125 165 . -
+1(0.04) (inch) (2.56) (3.86) (2.99) (4.92) (6.50) 12 “H’E Examples of charge retention characteristics
= kg 2.7 43 6.4 9.4 15 - 100
Weight (Approx.) | (b)) (5.94) (9.46) (14.1) (20.7) (33 al .é} o LTS
Terminal shape — F2 (F1) F2 B1 B1 B2 i b
. - : 80
Flame retardant container / | UL 94V-0 HF:UL 94V-0/HV:UL94H B M5 Boltand nut N
lid UL-Laboratory rating '\
Internal resistance at25C (Approx.) | mQ 22 16 15 10 8 m § .
= Bl —
Max. discharge current 5s A 105 180 255 360 400 2 \\ \\\ \\\ ~a
- ~ 15 2 : 25T
Float charg Charge voltage v 13.65+0.15 Temp. coefficient —20mV/C (—11mV/°F) "H’g H 40C 35C a0c
° 1 T 40
25.0(77 F) Max. cra(ge current A 2.1 3.6 l 51 l 8.4 | 13 S-l_ o §
T Charge | C () 010 40 (32 to 104) @ |= ]
tseer:i‘;cfange Discharge | C (F) —1510 50 (5 to 122) | 20
Storage o] (F) : —151t0 40 (5 to 1 04) M5 Balt and nut :-P;rzliek:,?;?.li;gl;?t:zglliaolnclr;"rgeisuilrila{il'?elzhaafg;)iHgorlerl;?;:r‘llfglicoag:g;%es 80% or less,
UL approved =5 No. MH15705 0 | 1 ] | ! I

0 2 4 6 8 10 12

Note 1) The specification in parenthesis in the table is an optional specification. Storage period (monih)




HC series

Features M Specifications
) . Battery type HC24-12 HC38-12
:tt_as atcyclebst?rvu{(j:e Isto;aflge b?ttery. Nominal voltage v 12 - P
is a storage battery designed for cycle F 20HRI0.05C
service. The cycle life expectancy is about 400 '1'-_7:_;‘\”6@ } Ah 24 38
cycles (25°C, 0.25CA 100% discharge), about 10HR(0.1C)
twice as long as the HP series. 1.75V/cell Ah 22 35
SR TE Ah 20 2
Compact design. Sapoty 1.75V/cell ®
The volume energy density was about 20% 77 1HR(0.6C) Ah 14 03
inproved than that of flooded type batteries. i) 1.60V/cell
1C -
Overall height mm 125 170
Main uses +2(0.08) (inch) (4.92) (6.69)
) ) Casing height mm 125 170
Electro motive wheelchairs, unattended . +2(0.08) (inch) (4.92) (6.69)
transportation vehicles, industrial cleaners, SR LBIEih i 166 197
solar power generation systems, portable +1(0.04) (inch) (6.54) (7.76)
equipment etc. Width mm. 175 165
+1(0.04) (inch) (6.89) (6.54) )
. kg 9.0 15
Welght kpprex) (b) (19.9) (33.1)
Terminal shape = B1 B2
Flame retardant container/lid il
UL-Laboratory rating UL94HB
Internal resistance at 25C (Approx)| mQ 10 8
Max. discharge current 5s A 360 400
. Charge T (F) 0 1o 40 (32to 104)
Senice Femp. Discharge T (F) —1510 50 (5 to 122)
range
- Storage €A —1510 40 (510 104)
M Terminal shapes EB o e -
2y yp 1 i
wSEE el{p: T
={le= “ 1 e 7.95 |
M5  Bolt and nut h;s Boltand nut [FASTON TAB No 2I50i
In order to use the life of a battery fully, EConstant Current Constant Voltage Charging L
insufficient charging and over-charging must
be avoided. As an effective measure, start the | Charging Examples of Charging Characteristics
cut-off timer when the battery voltage G (25°C) Battery : HC38-12
becomes a set value and automatically cutthe | £ i i e S e
charge after a certain period of time has > %leﬁh’n\ L 120 1l
passed. Depending on the ambient § i | kol s Charge quantity
temperature, the charge voltage may require Timer cut-off ime . stop g = i
correction. Set the temperature adjustment %‘ o %2 Jfiniler i
coefficient to a negative value (-3.3mV/C/cell) . & g S
so that a higher temperature is accompanied & & &0 % M Ry
by a lower charge voltage. However, when & S sl Charging votage:147V (245Vicl)
charging the battery in the range of 5 fo 35°C 5 L B Aol
(average: 25°C), temperature adjustment is not 5 20 St
required. ; 2 Charging current
| 0 re===-T=
The charging time can be controlled by 0;'::'“";”""" " 0 5 0 15 D
changing the initial charging current and i | ST D
voltgge. ‘I_'he table below show;. thgz MCharging Periods Conditions
relationship between the charging time and o e = e y e
charging conditions. In case of five hour et ch:r;i el d‘:‘;‘g‘:’ Gutoft | Tomp. Tempe- o
charging a large initial charge current is (DOD 100%)| current | 25C 25¢C ;:‘; (‘:3,,{:;:6“] ‘(’.g;" amount
required. For safety and protection, we (h) (A) | (vicel) | (Vicel) (%)
recommend the use of a 6-hour standby timer 15 01C 245 240 B '
circuit. The battery charge shall be completed | 10 0:2G 245 | 240 | @ [ =5 [l0Med4nl @040
when the charge quantity becomes 110%. 5 | 04C 250 | 245 | 3




Examples of discharge

Examples of discharge

Discharge duration vs. Discharge

Dischrge current (A)

Examples of capacity preservation
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Examples of cycle service
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W2-Step Constant Current Charging

Charging Examples of Charging Characteristics
(25C)Battery : HC38-12
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