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Actually Operated Condition of Valve Regulated
Lead-Acid Battery PWL Series at Outside Cabinet
for Telecommunication in South East Areas
in North America
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Abstract

An extensive battery fleld test program by GS Yuasa Corporation has been promoted to investigate the actu-
ally operated condition of valve regulated lead-acid (VRLA) battery exposed to the severe circumstance of high
temperature for remote terminal (RT) applications in south east areas in North America since 2001. The tem-
perature on the surface of battery and its surrounding atmosphere both inside and outside of the cabinet was re-
corded together with the values of string DC current and float charging voltage every 10 seconds in the selected
field test sites at Georgia and Florida. The highest temperature on the surface of battery was found out to be
over 50 C and its average value is in the range of between 24 C and 32 C in 2001 to 2003. Even in this severe
circumstance condition, the long life type VRLA battery of PWL series was turned out to hold the enough capac-
ity for the maintenance of RT system from the analysis of health state of test batteries pulled out periodically

from the field test for three years.
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Fig. 1
regulated lead acid batteries.

External appearance for PWL series valve

Table 1 Specifications of PWL series valve regulated lead acid batteries with ultra-long life performance.
Iltem PWL12V15 PWL12V24 PWL12V38 PWL12V100TT PWL12V100FT PWL12V125
Nominal voltage / V. 12 12 12 12 12 12

Rated capacity / Ah 15 (20HR) 24 (20HR) 38 (20HR) 96 (8HR) 100 (8HR) 125 (8HR)
Outer dimensions

Length / mm 181 166 197 329 558 558

Width / mm 76 125 163 173 125 125

Height / mm 167 175 174 240 230 276

Mass / approx. kg 6.1 9.1 14 35 40 50

Terminal types Flat contact Bolt, Nut Bolt, Nut Bolt, Nut Bolt, Nut Bolt, Nut
Float voltage / V 13.38 13.38 13.38 13.50 13.50 13.50
(Recommended)

Expected life 13 13 13 13 13 13

/ years (25 °C)
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Table 2 Various types of cabinet and its battery-
location for field test of remote terminal application.

Cabinet A type B type C type
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Fig. 2 Field test location of outdoor cabinet with
PWL series valve regulated lead acid batteries for
remote terminal application in North America.
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Table 3 Field site location of various types of cabinets with PWL series valve regulated lead acid batteries.

Site No. 1 2 3 4 5 6
Location Covington, GA Covington, GA Ft. Pierce, FL Gainesville, FL Gainesville, FL Covington, GA
Cabinet type A C B B C B
Ventilation Ventilation fan Fan circulating Fan circulating Fan circulating Fan circulating Fan circulating
type (with outside air)  inside air inside air inside air inside air inside air
Battery Separate from Same place and Same place and Same place and Same place and  Same place and
position DP* space near DP system  lowest position lowest position near DP system  lowest position
Installed PWL12Vv38 PWL12V38 PwWL12v24 PwWL12v24 PWL12V38 PWL12v24
battery
Date of bat- March 9, 2001 April 27, 2001 May 28, 2001 June 26, 2001 March 27, 2001 July 18, 2001
tery installa-
tion
*Distributed power
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Fig. 3 Change in temperature of surface of battery and its outdoor cabinet type B with fan circulating of inside

air for remote terminal site of location at Ft. Pierce in FL.
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Fig. 4 Change in temperature of surface of PWL
series valve regulated lead acid battery, inside and
outside of its outdoor cabinet type B with fan circu-
lating of inside air for remote terminal site of loca-
tion at Ft. Pierce in FL, hottest week in 2001.
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Table 4 Surface temperature of PWL series valve regulated lead acid batteries installed at outdoor cabinet of

remote terminal application in North America.

Site No. 1 2 3 4 5 6

Location Covington, GA  Covington, GA Ft. Pierce, FL  Gainesville, FL Gainesville, FL Covington, GA

Cabinet type A C B B C B

Battery temperature / ‘C

2001 Max. 35.3

2002 Average 27.4 31.7 31.1 27.3 25.0
Max. 53.4 48.8 51.6 458 53.1
Min. 1.4 6.5 3.9 1.9 -0.9

2003 Average 26.5 32.0 30.9 271 24.4
Max. 50.6 49.0 50.7 44.3 52.6
Min 2.2 6.3 3.9 1.6 -0.4
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Fig. 5 Frequency of battery discharge at remote
terminal application in North America.

Site 2: Outdoor cabinet type A, Convington GA.
Site 3: Outdoor cabinet type B, Ft. Pierce, FL.

Site 4: Outdoor cabinet type B, Gainesvill, FL.

Site 5: Outdoor cabinet type C, Gainesvill, FL.

Site 6: Outdoor cabinet type B, Covington, GA.
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Fig. 6 Variety of battery discharge time at remote
terminal application at GA and FL in North America.
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Fig. 7 Variety of depth of discharge of battery at
remote terminal application at GA and FL in North
America.
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Table 5 Actual usage condition of PWL series
valve regulated lead acid batteries installed at out-
door cabinet of remote terminal application in Cov-
ington, GA (Site No.2) and Ft. Pierce, FL (Site No.3).

Site No. 2 3
Average charging voltage / V 54.7 55.3
Average battery temp. / °C 27.6 31.5
Max battery temp. / °C 53.4 48.8
Number of discharge 5 10
Total discharge amount / Ah 4.6 8.3
Used period / years 2.8 2.7
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Fig. 8 Outside view of PWL12V38 valve regulated
lead acid battery used for about 3 years at outdoor
cabinet type C of remote terminal application at
Covington, GA (Site No.2).
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Table 6 Electrical characteristics of PWL series
valve regulated lead acid batteries used for 3 years
at outdoor cabinet of remote terminal application in
Covington, GA (Site No.2) and Ft. Pierce, FL (Site
No.3).

Site No. 2

Battery type PWL12Vv38

OCV/V 1271 12,70 1271 1271 (12.7)
IR/ mQ 6.0 7.0 7.2 6.2 (6-8)
8HR capacity / h 8.83 832 860 880 (8.3
Site No. 3

Battery type PWL12v24

OoCV/V 1273 1271 1271 1272 (12.7)
IR/ mQ 9.4 9.0 9.4 9.5 (9-11)

8HR capacity / h
() Initial value

8.38 847 828 822 (84)

Fig. 9 Plates and separator of PWL12V38 valve
regulated lead acid battery used for 3 years at out-
door cabinet type C of remote terminal application
at Covington, GA (Site No.2).
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