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Executive Summary

In electronics and electric vehicle (EV) component manufacturing, end-of-line (EOL) testing is
frequently a severe bottleneck. This white paper examines a recent operational transformation in a
Battery Management System (BMS) production line. By identifying a sequential processing flaw—
where control flashing gated functional testing—and investing $60,000 to decouple these
processes, the operation achieved a 200% increase in throughput (from 4 UPH to 12 UPH)
using the exact same operator headcount. This paper breaks down the operational methodology,
the financial savings, and the Return on Investment (ROI).

1. The Challenge: The Flashing Bottleneck

In the original baseline state, the BMS manufacturing line was restricted by a highly sequential EOL
testing protocol.

The Baseline Process:

1. The operator loads the BMS unit into the test fixture.

2. The system initiates the flashing of the control unit (loading firmware/software).

3. Only after flashing is complete does the functional EOL test begin.

4. The operator unloads the unit.
The Operational Impact: Because flashing and testing were structurally tied to the same fixture
and the same sequential cycle, the operator was left waiting. This idle time (Muda) severely capped

line capacity. The maximum output achieved under this architecture was 4 Units Per Hour (UPH).

To meet growing customer demand, the initial assumption was that the plant needed to duplicate
this entire testing cell—requiring a massive CAPEX investment for new testers and hiring additional
EOL operators.

2. The Solution: Process Splitting & Parallel Execution
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Instead of scaling a flawed process, Mhadeshwar Advisory advocates for process discipline and
bottleneck elimination. The root cause of the limitation was not the operator's speed, but the
machine cycle time dictating the human cycle time.

The Intervention ($60,000 Investment): The process was split into two distinct, parallel stations:
1. Station A (Flashing): A dedicated flashing station.
2. Station B (Testing): A dedicated functional EOL testing station.

The New Workflow: By investing $60,000 in secondary fixtures and handling mechanisms, the
operator’s workflow was decoupled.

e The operator loads Unit 1 into the Flashing station.

o While Unit 1 is flashing autonomously, the operator moves Unit 2 (already flashed) into the
EOL Testing station.

e The operator is now managing parallel processes. Machine idle time and operator waiting
time are effectively eliminated.

The Result: Throughput surged from 4 UPH to 12 UPH, utilizing the exact same single testing
operator.

3. Financial Impact & ROl Analysis

The true value of operational excellence is measured at the P&L level. By decoupling the process
rather than brute-forcing capacity, the financial outcomes are exceptional.

Capacity Metrics

¢ Previous Throughput: 4 UPH
¢ New Throughput: 12 UPH

o Capacity Increase: 200%

Cost Avoidance & Savings Model

To understand the ROI, we must calculate the cost avoidance—what it would have cost to achieve
12 UPH using the old, flawed process.

¢ To reach 12 UPH under the old system, the plant would have needed 3 independent test
cells and 3 operators per shift.

o Labor Savings: By keeping the process to 1 operator, the plant avoids hiring 2 additional
operators.

o Assuming a fully burdened EOL operator cost of $35,000/year (varies by region/shift).

o Total Labor Savings: 2 operators x $35,000 = $70,000 per year per shift. (If running 2
shifts, labor savings jump to $140,000/year).
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e CAPEX Savings: The plant avoided purchasing 2 full integrated EOL testing machines (often
exceeding $150,000+ each), opting instead for a $60,000 process-split modification.

Return on Investment (ROI) & Payback Period

Based on a single-shift operation model focusing purely on labor savings:

¢ Initial Investment: $60,000

Annual Labor Savings: $70,000 / year

Payback Period: $60,000 / $70,000 = 0.85 Years (approx. 10 Months)
Year 1 ROI: [($70,000 - $60,000) / $60,000] x 100 = 16.6%

Year 3 ROI: [($210,000 - $60,000) / $60,000] x 100 = 250%

(Note: If the plant operates on a 2-shift or 3-shift basis, the payback period shrinks to less than 5
months, pushing the ROl exponentially higher).

4. Conclusion & Leadership Takeaway

Technology and capital expenditure do not fix bad behavior or poor process design; process
discipline does.

When facing capacity constraints in high-stakes environments like BMS manufacturing, the default
response is often to "buy more machines and hire more people." This case study proves that
applying Lean manufacturing principles—specifically decoupling sequential processes and
maximizing operator utilization—can triple output.

A targeted $60,000 investment yielded a 200% capacity increase, eliminated the need for premium
CAPEX spending, and protected operating margins by holding labor costs flat. This is how world-
class electronics and automotive plants scale profitably.

To identify the operational leaks hurting your margins, or to schedule a Shop Floor Diagnostic
Audit, contact Mhadeshwar Advisory today.
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In electronics and electric vehicle (EV) component manufacturing, end-of-line (EOL) testing is
frequently a severe bottleneck. This white paper examines a recent operational transformation in a
Battery Management System (BMS) production line. By identifying a sequential processing flaw—
where control flashing gated functional testing—and investing just ¥60,000 to decouple these
processes, the operation achieved a 200% increase in throughput (from 4 UPH to 12 UPH)
using the exact same operator headcount. This paper breaks down the operational methodology,
the capital expenditure (CAPEX) avoidance, and the Return on Investment (ROI) matrix in INR.

1. The Challenge: The Flashing Bottleneck

In the original baseline state, the BMS manufacturing line was restricted by a highly sequential EOL
testing protocol.

The Baseline Process:
1. The operator loads the BMS unit into the test fixture.
2. The system initiates the flashing of the control unit (loading firmware/software).
3. Only after flashing is complete does the functional EOL test begin.
4. The operator unloads the unit.

The Operational Impact: Because flashing and testing were structurally tied to the same fixture
and the same sequential cycle, the operator was left waiting. This idle time (Muda) severely capped
line capacity. The maximum output achieved under this architecture was 4 Units Per Hour (UPH).

To meet growing customer demand, the initial assumption was that the plant needed to duplicate
this entire testing cell—requiring a heavy CAPEX investment in new EOL testers (priced at ¥25
Lacs each) and the hiring of additional EOL operators.

2. The Solution: Process Splitting & Parallel Execution

Instead of scaling a flawed process through expensive capital investment, Mhadeshwar Advisory
advocated for process discipline and bottleneck elimination. The root cause of the limitation was
not the operator's speed, but the machine cycle time dictating the human cycle time.

The Intervention (¥60,000 Investment): The process was split into two distinct, parallel stations:
1. Station A (Flashing): A dedicated flashing station.
2. Station B (Testing): A dedicated functional EOL testing station.

The New Workflow: By investing just 60,000 in secondary fixtures, wiring, and handling
mechanisms, the operator’s workflow was decoupled.

¢ The operator loads Unit 1 into the Flashing station.

« While Unit 1 is flashing autonomously, the operator moves Unit 2 (already flashed) into the
EOL Testing station.
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¢ The operator is now managing parallel processes. Machine idle time and operator waiting
time are effectively eliminated.

The Result: Throughput surged from 4 UPH to 12 UPH, utilizing the exact same single testing
operator.

3. Financial Impact & ROI Analysis

The true value of operational excellence is measured at the P&L level. By decoupling the process
rather than brute-forcing capacity, the financial outcomes are exceptional.

Capacity Metrics

e Previous Throughput: 4 UPH
¢ New Throughput: 12 UPH

o Capacity Increase: 200%
Cost Avoidance & Savings Model

To understand the ROI, we calculate the cost avoidance—what it would have cost to achieve 12
UPH using the old, flawed sequential process.

e To reach 12 UPH under the old system, the plant would have needed 2 additional
independent test cells and 2 additional operators per shift.

o CAPEX Savings: The plant avoided purchasing 2 full integrated EOL testing machines at
%25,00,000 each.

o Total CAPEX Avoided: ¥50,00,000 (50 Lacs)

« Labor Savings: By keeping the process to 1 operator, the plant avoids hiring 2 additional
operators.

o Assuming a burdened EOL operator cost of ¥3,00,000/year.

o Total Annual Labor Savings: 2 operators x ¥3,00,000 = ¥6,00,000 per year per shift. (If
running 2 shifts, labor savings jump to ¥12 Lacs/year).

Return on Investment (ROI) & Payback Period

Based on a single-shift operation model focusing purely on labor savings (excluding the massive
50 Lac CAPEX avoidance):

¢ Initial Investment: 260,000
¢ Annual Labor Savings: ¥6,00,000 / year
o Payback Period: 360,000 / %6,00,000 = 0.10 Years (approx. 1.2 Months)
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» Year 1 ROI: [(36,00,000 - %60,000) / *60,000] x 100 = 900%

(Note: When factoring in the ¥50 Lacs of avoided capital expenditure, the ROl is effectively
instantaneous and infinite, freeing up critical cash flow for the business).

4. Conclusion & Leadership Takeaway

Technology and capital expenditure do not fix bad behavior or poor process design; process
discipline does.

When facing capacity constraints in high-stakes environments like EV and BMS manufacturing, the
default response is often to "buy more machines and hire more people." This case study proves
that applying Lean manufacturing principles—specifically decoupling sequential processes and
maximizing operator utilization—can triple output.

A targeted ¥60,000 investment yielded a 200% capacity increase, eliminated the need for ¥50 Lacs
in premium CAPEX spending, and protected operating margins by holding labor costs flat. This is
how world-class electronics and automotive plants scale profitably.

To identify the operational leaks hurting your margins, or to schedule a Shop Floor Diagnostic
Audit, contact Mhadeshwar Advisory today.
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