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My 50 MW to 100 MW Upgrade CAPEX

Worksheet

A Structured Tool to Identify, Prioritize, and Budget Your Expansion

Investments

Who this is for: You own or manage a 50 MW solar module production line and are evaluating

the capital expenditure (CAPEX) required to double output to 100 MW.

What problem it solves: Scaling a production line without a structured equipment audit leads

to overspending on machines you do not need and underspending on infrastructure that

causes commissioning delays. This worksheet forces a station-by-station review so your

budget reflects reality, not assumptions.

How to use it: Work through each section with your production data at hand. Fill in every

field, check every box, and transfer your totals to the summary table. The result is a

preliminary marginal CAPEX estimate you can take directly to equipment suppliers for formal

quotation.

Why this connects to your core goal: pvknowhow.com exists to help you make informed,

profitable decisions at every stage of solar module manufacturing — from your first line to

your next expansion.



Quick Check: Identify Your #1 Bottleneck in 60 Seconds

This single question often determines the largest portion of your upgrade budget.

How many stringer machines (the machines that solder cells into strings and connect

them) does your current 50 MW line have?

What this means:

Your answer Implication

One stringer

This is almost certainly your primary bottleneck. A second stringer will be

your largest single investment. Proceed to Section 1 expecting a major line

item.

Two or more

stringers

Your bottleneck may lie elsewhere (laminator cycle time, layup throughput, or

infrastructure). Sections 2–4 will be especially important for you.

☐  One stringer machine●

☐  Two or more stringer machines●



Section 1: Stringer Capacity Audit

The stringer is the pacesetter (the machine whose throughput determines the maximum

speed of the entire line) for your production flow.

Fill in your current data:

Field Your Value

Current number of stringers __________

Current maximum throughput (modules per hour) __________

Target throughput for 100 MW (modules per hour) __________

Gap (target minus current) __________

Decision:

If a new stringer is required:

Item Your Estimate

Stringer make/model under consideration _________________________

Supplier quoted price or budget estimate $_________________________

Delivery lead time (weeks) _________________________

Important note on estimates: Stringer prices vary widely depending on manufacturer, level

of automation, and cell format compatibility. If you do not yet have a supplier quote, use a

labeled placeholder (e.g., "budget range: supplier TBD") rather than an assumed figure.

Typical ranges depend on specification and origin — request at least two formal quotations

before committing a number here.

☐  A new stringer IS required to meet the 100 MW target.●

☐  A new stringer is NOT required (current capacity covers the gap with shift

optimization).

●



Outcome: You have quantified whether the stringer is your critical investment and

established a preliminary cost figure or flagged it for supplier inquiry.



Section 2: Layup & Laminator Assessment

This is where many operators find significant cost savings. The laminator (the machine that

encapsulates the module layers under heat and vacuum) is one of the most expensive

machines on the line — confirming whether yours already has sufficient capacity can save

substantial capital.

2A: Layup Station

The layup station is where glass, encapsulant sheets, cell strings, and backsheet are

assembled into a stack before lamination.

Question Answer

Can your current layup station handle double the input of cell

strings?
☐  Yes ☐  No

If no — what upgrade is needed? (e.g., second manual table,

additional staff, conveyor assist)
_________________________

Estimated CAPEX for layup upgrades $_________________________

2B: Laminator

Question Answer

Manufacturer-stated maximum annual capacity of your

current laminator
__________ MW

Your current actual annual throughput on the laminator __________ MW

Based on manufacturer specs, can the existing laminator

process 100 MW by optimizing shifts and cycle times?
☐  Yes ☐  No

If no — is a second laminator or a replacement required?
☐  Second unit ☐

Replacement ☐  N/A

Estimated CAPEX for laminator upgrade $_________________________



Reality check: Manufacturer-stated capacity often assumes ideal conditions — minimal

changeover time, zero reject lamination cycles, and continuous operation. Apply a utilization

factor (typically 75–85% of stated capacity, but verify against your historical data) when

comparing stated capacity to your 100 MW target. If your adjusted capacity still exceeds 100

MW, a new laminator is likely not needed.

Outcome: You know whether the laminator — often one of the two most expensive machines

on the line — requires replacement, saving or costing you a major budget line.



Section 3: Finishing Line & Testing Review

Finishing stations (trimming, framing, junction box attachment) and testing equipment (EL

tester for detecting micro-cracks via electroluminescence; IV tester for measuring electrical

performance) typically operate at speeds faster than the stringer. They are often not the

bottleneck, but this must be confirmed, not assumed.

3A: Finishing Line

Station
Can it handle 100 MW with

added staff/shifts?

If no — upgrade

needed

Estimated

CAPEX

Trimming ☐  Yes ☐  No _________________________ $__________

Framing ☐  Yes ☐  No _________________________ $__________

Junction box

attachment
☐  Yes ☐  No _________________________ $__________

3B: Testing Equipment

Equipment Can it handle 100 MW throughput? Estimated CAPEX if upgrade needed

EL Tester ☐  Yes ☐  No $__________

IV Tester ☐  Yes ☐  No $__________

Note: If your answer is "Yes" for all finishing and testing stations, record $0 in the budget

summary for these items. Do not add cost padding for equipment that is already sufficient.

Outcome: You have confirmed whether smaller (but still necessary) investments are required

at the end of your line, or whether your existing equipment already has headroom.



Section 4: Infrastructure & Utilities Check

This is the section most often overlooked — and the one most likely to cause commissioning

delays.

Complete every item. A single "No" here can halt your entire upgrade timeline.

Requirement Status Action needed if "No"
Estimated

CAPEX

Cleared physical floor space for new

stringer (including operator access

and maintenance clearance)

☐  Yes

☐  No
_________________________ $__________

Compressed air system rated for the

load of an additional stringer and

faster line speed

☐  Yes

☐  No
_________________________ $__________

Electrical main connection sufficient

for increased power demand

☐  Yes

☐  No
_________________________ $__________

Adequate HVAC / climate control for

expanded production area

☐  Yes

☐  No
_________________________ $__________

Material handling / logistics flow (cell

storage, module output staging)

☐  Yes

☐  No
_________________________ $__________

Total estimated CAPEX for infrastructure upgrades: $__________________________

Outcome: You have identified foundational requirements that support the new machinery and

prevented the most common cause of project delays — infrastructure unreadiness.



Real-Life Scenario: The Hidden Cost of Compressed Air

A common oversight that causes costly delays:

A production manager orders a second stringer to double throughput. The machine arrives,

is installed on schedule, and passes mechanical commissioning. On the first production run

at full speed, the line halts. The compressed air system — which must deliver clean, dry air at

consistent pressure to operate pneumatic actuators throughout the line — cannot maintain

pressure with the additional demand.

What went wrong: The existing compressor was sized for one stringer operating at moderate

speed. No one checked whether the air supply could handle a second machine running

simultaneously at full throughput.

The consequence: An emergency compressor procurement, typically requiring additional

lead time of several weeks, plus installation of new piping. During this period, the new

stringer sits idle and the upgrade timeline slips.

Rule of thumb: Verify your compressor's rated free air delivery (in liters per minute or CFM)

against the combined air consumption of ALL equipment on your upgraded line before

placing the order for new production machinery. Request air consumption specifications from

your stringer supplier at the quotation stage.



Why This Matters for Your Production Scaling Decision

Doubling output from 50 MW to 100 MW is not simply a matter of buying a second stringer. It

is a system-level decision where each station, utility connection, and logistics flow must be

evaluated as part of an integrated whole. This worksheet ensures you identify the minimum

effective investment — your marginal CAPEX — rather than over-purchasing equipment you

already have or under-investing in infrastructure that will block your expansion. The goal is a

clear-eyed, data-driven budget that maximizes return on every dollar spent.



Your Preliminary Budget Summary

Transfer your estimates from Sections 1–4 to create your total budget overview.

# Investment Item
Estimated

Cost

Priority

(H/M/L)

Supplier Quote

Obtained?

1 New Stringer(s) $______________
☐  H ☐  M

☐  L
☐  Yes ☐  No

2 Layup Station Upgrades $______________
☐  H ☐  M

☐  L
☐  Yes ☐  No

3 Laminator Upgrades $______________
☐  H ☐  M

☐  L
☐  Yes ☐  No

4 Finishing Line Workstations $______________
☐  H ☐  M

☐  L
☐  Yes ☐  No

5 Testing Equipment Upgrades $______________
☐  H ☐  M

☐  L
☐  Yes ☐  No

6
Infrastructure (Air, Power,

Space, HVAC)
$______________

☐  H ☐  M

☐  L
☐  Yes ☐  No

7
Contingency (typical: 10–15%

of subtotal)
$______________ — —

TOTAL Estimated Marginal

CAPEX
$______________

Simplified estimate disclaimer: This total represents a preliminary budget based on your

internal assessment. It does not account for import duties/taxes, installation and

commissioning labor, operator training time, production ramp-up losses (typically several

weeks of below-target output), or potential cost escalation between quotation and purchase

order. Add these factors before presenting to finance or investors.



Your Next Steps

Step 1 — Get a structured overview of solar module production economics:

Enroll in the free course "Solar Module Production Fundamentals" to strengthen the

foundation for your expansion decisions.

→ https://www.pvknowhow.com/free-ecourse/

Step 2 — Engage with equipment suppliers:

Use this completed worksheet as your briefing document when requesting formal quotations.

Share your throughput targets, current equipment list, and infrastructure status with at least

two suppliers per major item to obtain competitive pricing.

Step 3 — Validate your business case:

Before committing capital, stress-test your expansion against realistic revenue projections,

module pricing trends, and financing terms.

→ Business Plan & Finance details: https://www.pvknowhow.com/premium-course-business-

plan-and-finance/

Save or print this document. Use it to guide your internal planning discussions, supplier

negotiations, and investment committee presentations.

https://www.pvknowhow.com/free-ecourse/
https://www.pvknowhow.com/premium-course-business-plan-and-finance/
https://www.pvknowhow.com/premium-course-business-plan-and-finance/
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