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Product Mapping of Indian Market LUMINOUS

12V 150Ah

Highly competitive market in
all categories.

High warranty (> 24 Months)
expected by customer.
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Considering diverse
geological  conditions in
India, usage pattern varies

dramatically.
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HAMMOND’S APPROACH TO LUMINOUS EXPANDER DEVELOPMENT

The
Challenge

PbA in their present state, suffer from low
cycle life and low charge efficiency, leading
to high cost for a specific use cases

Determine the influence of Expander
component (carbon, organic & barium
sulfate) combinations to optimize
Luminous solar battery design

L4 Taguchi Design of Experiments were
employed to determine the best material
and loading levels for antimonial PSOC
cycling applications

The Method

SPECIFIC
PERFORMANCE
TARGETS

* Improve the Charge efficiency.
* Improve PSoC (20-80% DoD) cycle-life.
* Reduce water loss.
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3
L, (2°)
Factor, A B C
Trial #
1 1 1 1
2 1 2 2
3 2 1 2
4 2 2 1

An L, requires four separate trial conditions and can be used to

study up to three factors at two levels each

FACTOR RESPONSES

BaSO, Loading Charge Acceptance
Organic Type Water Consumption

Carbon: Organic Ratio Cycling Performance

LUMINOUS



HAMMOND: CELL DoE RESULTS

Main Effect
Responses

Charge
Acceptance

PSoC
Cycle Life
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BaSO, Loading

Effect of BaSO4 Load

FACTORS
Organic Type

Effect of Organic Type

2

1 2

Effect of C/O Ratio

TEST PLAN

* Peukert Discharges (1C, 0.5C, 0.25C, 0.1C) / Charge Acceptance
* Hot Float ( 60°C, 2.4 VPC for 1 hour)

* PSoC Cycling

Percent PSoC Cycling Improvement

Effect of BaSO4 Load

Effect of Organic Type

1

PSoC Cycle Lifeas %

2

1 2

Effect of BaSO4 Load

Effect of Organic Type

Luminous Control Best DOE Result

RESULTS
* Best Factor A: Low Barium Sulfate Loading
* Best Factor B: Type One Organic

* Best Factor C: High Carbon/Organic Ratio
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Life Cycle Test-EOD Voltage During PSoC Cycling LUMINOUS

Battery Design
Version:

12V  150A, Tubular
Flooded

Electrode:

New negative paste recipe with
Hammond additive (Additive-X)

Test Protocol*:

Discharge @ C3 up to 60%
DoD with PSOC cycle (20 ~
80% SOC). — steps as per

Controlled standard negative
: standard
paste recipe (Regular) . Temperature @ 40°C
AdditveX —  Regular 110.00 —e— Additive-X - Regular
3 80.00 M’\’\Aw
\‘A\“k E 70.00 '_\4 M\'\
k“n .; 60.00 \ ot \‘v_._,/_\
\ AVASERE ccn NI \\
U&M\‘ HM i 20.00

Additive-X has helped to achieve around 20-30% more cycles. Repeat experiments also show the

same trend.

* Derived from IEC-61427 / endurance test
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SEM Analysis of End-of-life Battery Plates LUMINOUS
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# Figure shows Bigger
PbSO4 crystals in regular
battery negative plate. So,
NAIC\I/I found dislodged from
Grid.

In negative plates with
Additive-X, PbSO4 crystals
were smaller in size. NAM
found well connected with
grid.
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