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! Read this first — solar is safe, with a few easy habits

Here's the good news first: a portable solar panel is one of the safest ways to make

your own power. There's no fuel, no flame, no engine, and no carbon monoxide, so it's

welcome right on a patio, a balcony, or the grass — no fumes to worry about. A panel

sitting in the sun is still quietly making real electricity, though, so a few gentle habits

keep it trouble-free: keep the plugs and connectors dry, never let the two bare metal

ends touch each other, and don't use a panel or cable that's cracked, frayed, or

chewed. Always plug a portable panel into a power station or battery — never straight

into your home's wall outlets or breaker panel. Set it where no one will trip over the

cord, and if anything ever looks scorched or feels too hot to touch, unplug it and let it

cool. Nothing on a panel's label can shock you or catch fire — these are numbers to

understand, not to fear, and I'll keep every one of them in plain English.

Let's decode the label together
A solar panel comes covered in little numbers — watts, volts, amps, and a few

stray letters — and they can look like a foreign language. They aren't. By the last

page you'll know what each one means and, better still, which one actually matters.

I'm Bill, and I've spent 30+ years turning confusing gadgets into plain talk for folks here in

Portage County, Ohio. I promise not to turn this into a physics class. We'll take one number at

a time, slowly, the way I would sitting across from you at your kitchen table.

Here's the reassuring part up front: you do not need to memorize any of this. You just need to

recognize a couple of numbers well enough to match a panel to a power station. That's the

whole job. Everything else is background you can let wash over you.

★ There are no silly questions here

If numbers make your eyes glaze over, you are in good company, and that's exactly

what I'm for. Want me to read a label with you? Call or text me at (330) 200-8042 — no

sales pitch, just a straight answer.
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The short version, if that's all you want
If you read nothing else, these few plain facts will carry you through almost any

panel label you meet.

❑ Watts tell you the panel's size — roughly how much power it can make in strong, direct

sun.

❑ Volts and amps describe how it delivers that power; multiply them and you get about the

watts.

❑ The one number that must match is voltage — it has to fit inside the window your power

station accepts.

❑ Every rated number is measured in perfect lab sunshine, so real-world output is almost

always lower.

❑ A panel shows a higher voltage sitting idle than it does while it's working — both readings

are normal.

❑ You don't have to understand it all. Match the panel to the station, and you're done.

✔ The one-sentence takeaway

If you remember a single thing, remember that voltage is the number that has to match,

and the sticker watts are a best case — not a promise.
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Where you'll find these numbers
Before we define anything, let's find where the numbers hide, so you know just

where to look when you're shopping.

Most panels print their key numbers on a label on the back, sometimes tucked under the

kickstand or on a little flap. You'll also see them on the box, in the booklet inside, and on the

seller's web page in a list marked 'specifications' or 'specs.'

They usually come as a short stack: a watt number in big print, then a couple of voltage

figures, and a couple of amp figures. Letters sit right beside them — W for watts, V for volts, A

for amps.

You may also spot the letters 'STC' nearby. That's an important little clue about how the

numbers were measured, and we'll come back to it — it's the reason your real output comes

in under the sticker.

✔ Snap a photo

When you're comparing panels, take a clear picture of each label with your phone. It's

far easier to hold two photos side by side than to keep a wall of numbers in your head.
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Watts: the panel's size
If a panel had only one number, this would be it. Watts are the headline everyone

looks at first.

Think of watts as the size of the panel — how much electricity it can make when the sun is

strong and shining straight onto it. A bigger watt number means a bigger, more capable panel

that refills a battery faster.

It usually also means a bigger, heavier panel to carry and store. So watts aren't simply a case

of more-is-better; they're a trade-off between how fast you charge and how much panel you

want to haul around. Our sizing guide helps you find the happy middle.

One honest caveat, and I'll say it more than once because it matters: that watt number is a

best case, measured in ideal conditions. On a real afternoon you'll gather a fraction of it.

That's normal and fully expected.

✔ A bigger number is a bigger panel

More watts means a faster charge and a heavier load to lift. The right size is the one

that fits both your battery and your back.
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Volts: the push behind the power
Volts are the first half of how a panel delivers its power. Here's the plain-English

picture.

Picture water in a garden hose. Voltage is like the water pressure — the push behind the flow.

A panel's voltage is how hard it pushes its electricity toward the battery.

Voltage is the number you'll care about most, and it's the only one that truly has to match your

power station. We'll come back to why — for now, just hold onto the idea that volts are the

push.

✔ Volts are the push, not the amount

High voltage doesn't mean more total power all by itself. It's one part of the picture, and

it only tells the full story paired with amps.
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Amps: the amount that flows
Amps are the other half of the delivery. Let's stay with our garden hose a moment

longer.

If voltage is the water pressure, amps are how much water is actually flowing — the size of

the stream. More amps means more electricity moving through the cable at once.

You'll rarely need to fuss over the amp number on its own. Your power station simply accepts

what the panel offers, up to its own safe limit. It helps to recognize the number when you see

it, not to memorize or chase it.

✔ Amps are the flow

Think pressure (volts) and flow (amps) together. Neither one alone tells you how much

a panel really makes.
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How the three numbers fit together
Here's the only bit of arithmetic in the whole guide, and it's a friendly one.

Watts are roughly volts multiplied by amps. Pressure times flow gives you the total power.

That's why a panel can reach the same watts with higher voltage and lower amps, or the other

way around — different mixes, the same overall size.

You never have to do this math yourself. It just explains something you'll notice while

shopping: two panels can show the same watts but different volt and amp numbers. They

arrive at the same size by different roads.

Number Garden-hose picture What it tells you

Watts Total water delivered The panel's size

Volts The water pressure The push

Amps Size of the stream The flow

✔ Volts times amps, roughly watts

That's the whole relationship. Recognize it and you'll never be fooled by two panels

that look different on paper but are really the same size.
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Why a panel shows two different voltages
This one surprises people, so let's clear it up gently. A panel has a resting voltage

and a working voltage, and both belong on the label.

With nothing plugged in, a panel sitting in the sun shows its highest voltage — its 'at rest'

reading, taken when no power is actually flowing. The moment you connect it to a battery and

it starts working, the voltage settles to a somewhat lower 'while working' figure.

Both numbers are completely normal. The resting figure is the higher one you'll see; the

working figure is what it delivers once it's doing its job. Sellers sometimes label these with

terms like 'open circuit' for resting and 'operating' for working.

Why should you care? Because the resting voltage is the higher of the two, and it's the one

you check against your station's maximum. You never want even that top figure to climb past

what the station allows.

! Check the higher one against the max

A panel's resting voltage is its highest reading. Make sure even that number stays

under your power station's maximum, and you're on safe ground.



THE LAB-SUN CATCH BillsHomeTech.com · (330) 200-8042

Tech Made Simple — Service Made Personal Page 10 of 29
For general information only — not professional advice. Use at your own risk. For electrical,

gas, water, or ladder work, please call a licensed professional. — Bill's Home Tech

The lab-sun catch: why real output is lower
This is the most honest page in the guide, and the one that saves you from ever

feeling let down.

Every panel's rated numbers are measured under standard test conditions — often shortened

to 'STC' on the label. That's a laboratory setup: perfect bright sunshine, a cool panel, and the

light striking it dead-on. It's a fair way to compare one panel with another, but it is not your

backyard.

In real life — morning haze, a passing cloud, a warm panel, the sun at an angle, a little dust

on the face — you'll gather less than the sticker. Sometimes a good bit less. On a heavy

overcast day, a panel may make only a small fraction of its rated watts.

This isn't a defect, and it isn't a panel being 'bad.' Every panel on earth is rated the same

optimistic way. Once you expect real output to land under the rating, solar stops disappointing

and starts delighting.

✔ Read the sticker as a best case

Whatever watts the label promises, quietly expect less in real weather. Plan around

that and you'll always have enough.
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Two kinds of homes, two sets of needs
The numbers you chase lean a little on where you live. A snug in-town lot and a

wide-open farm read the very same label with different goals in mind.

If you live in town or the suburbs

In town, outages tend to be short and your water keeps running from the city main whether

the power is on or not. So the numbers you need are modest, and voltage is still the figure to

check.

• A smaller panel's watts are plenty for phones, lights, and the internet box.

• Still confirm the panel's voltage fits your station's window — a small size doesn't excuse a

mismatch.

• Shade from nearby buildings pushes your real output further below the rating, so don't

over-count the watts.

• A matched kit hands you numbers that already fit — the easiest path when space and sun

are limited.

If you are out in the country on a well

Out in the country you have more sky and more sun, so bigger watt numbers actually pay off.

The same rules apply, though, and one hard limit does not bend.

• More open sun means a larger panel's watts get closer to earning their keep.

• Your well pump is 240-volt and cannot run on a portable panel and station — store drinking

water for an outage.

• Read voltage first even on a big setup; more watts never lets you ignore the station's

window.

• With room to spare, sizing the watts a touch generous helps cover your grayer days.

★ Bring me the labels

Snap a photo of a panel's label and your station's input specs, and I'll tell you in a

minute whether the numbers match. Call or text (330) 200-8042 — no sales pitch, just

a plain answer.
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The one number that has to match: voltage
Of every number on the label, this is the one worth your attention. Get it right and

the rest sorts itself out.

Your power station accepts solar power only within a voltage window — a low end and a high

end. The panel's voltage has to land inside that window: high enough to wake the station up

and start charging, and never higher than the top of the window.

Too little voltage, and the station may not begin charging at all, or it charges weakly. Too

much voltage is the one thing that can genuinely harm a station, so the high end is a hard

ceiling, not a gentle suggestion.

This is exactly why we spent a page on the two voltages. You compare the panel's higher,

resting voltage against the station's maximum, to be sure even the peak stays safely inside

the window.

✔ Inside the window, every time

Panel voltage above the station's minimum and below its maximum — that single

check heads off most solar headaches. Our sizing guide and the station's-solar-input

guide go deeper.
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Why voltage gets the respect
Watts decide how fast you charge. Voltage decides whether you charge safely.

That's why voltage earns your attention.

If a panel's watts run a little small, the only penalty is a slower charge — mildly annoying,

never dangerous. If a panel's watts run larger than your station can use, the station simply

ignores the extra. No harm either way.

Voltage is a different story. Send a voltage higher than the station's ceiling and you can

damage the very thing you're trying to protect. There's no reward for overshooting and a real

cost, so this is the number to double-check before you ever plug in.

! Never exceed the station's max voltage

Watts you can be relaxed about. The station's maximum input voltage you cannot.

Check the panel's highest, resting voltage against it every time — especially before

wiring two panels together, which can stack voltage up fast. Our series-and-parallel

guide explains that part.
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What the watts really buy you: speed
Once voltage is safely matched, watts answer a different question — how quickly

the battery fills.

A larger panel, up to the most your station will accept, fills the battery faster. A smaller panel

fills it more slowly. Neither is wrong; it's a choice between speed and how much panel you

care to carry.

There's a ceiling, though. Every station has a maximum it will take from solar. Past that point,

extra watts just sit unused — not harmful, simply wasted. Matching the panel's watts to that

ceiling gives you the fastest charge the station allows.

✔ Watts are about speed, within a limit

Bigger panel, faster charge — up to the station's cap. Our buying-the-right-size guide

turns this into a simple picking method, without a single made-up number.
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Those USB numbers on the panel
Many foldable panels have USB and USB-C ports built right into them, and those

carry their own little numbers. Here's what they're telling you.

A built-in USB port lets you charge a phone or tablet straight from the panel, with no power

station in the middle. The numbers beside the port describe how much it can deliver to a

device.

These ports are handy for a quick top-up in the sun, but they're a bonus, not the main event.

The panel's real job is refilling a power station through its main solar cable. Think of the USB

ports as a convenience for a sunny afternoon.

✔ USB ports are a nice extra

Wonderful for charging a phone directly in a pinch. For anything more, you'll still want

the panel feeding a power station.
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A plain-English tour of a label
Let's walk an imaginary label together, top to bottom, so a real one feels familiar the

next time you turn a panel over.

At the top, the big number in watts — that's the size. Below it, two voltage figures: the higher

resting one and the lower working one. Beside those, two amp figures that pair with them.

And somewhere nearby, the letters STC, reminding you it was all measured in perfect lab

sun.

That's genuinely the whole story. Everything else on the label — weight, dimensions, the

model line — describes the panel as an object, not the electricity. For matching to a station,

you only ever need the watts and the voltage.

❑ Find the watts — the panel's size.

❑ Find the highest voltage — the number to keep under the station's maximum.

❑ Notice 'STC' — your reminder that real output runs lower.

❑ Let the rest go, at least for matching purposes.

✔ Two numbers do the real work

Watts for speed, voltage for the match. Spot those two and a scary-looking label turns

into a friendly one.
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Comparing two panels, fairly
When you're torn between two panels, a few honest comparisons keep you from

being swayed by big print alone.

First, compare their watts to judge size and charging speed — but remember both numbers

are lab-sun best cases, so weigh them as equals, not as guarantees.

Second, check that both panels' voltage fits your station's window. A panel with gorgeous

watts is no use to you if its voltage falls outside what your station will accept.

Third, weigh the practical side: the heavier panel, the bulkier fold, the shorter cable. The

numbers on a label never mention how a panel feels to carry up from the basement.

✔ Same watts can hide different panels

Two panels can share a watt number yet differ in voltage, weight, and build. Read past

the headline before you settle on one.
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Numbers you can happily ignore
Part of reading a label well is knowing what not to worry about. Let's take some

weight off your shoulders.

• The exact amps. Your station takes what it can, so you rarely need to think about the amp

figure by itself.

• Tiny efficiency percentages. Interesting to engineers, but they don't change how you

match a panel to a station.

• Marketing superlatives. 'Advanced' and 'high-performance' aren't measurements — look

at watts and voltage instead.

• The working voltage, mostly. It's the higher, resting voltage you check against the

station's ceiling.

• Model names and series numbers. Handy for reordering, useless for judging what a

panel will actually do.

✔ Less to memorize than you feared

Two numbers matter for matching — watts and voltage. Nearly everything else you can

let go of with a clear conscience.
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One thing the numbers don't cover: the plug
The numbers tell you whether a panel and station are electrically suited. They say

nothing about whether the plugs fit — and that's a separate check.

A panel and station can match perfectly on voltage and still wear different connectors on the

ends of their cables. That's common, and it's not a problem — adapters bridge most

mismatches, and matched kits arrive already fitted.

So treat the plug as its own small question, apart from the numbers. You're really matching

two things: the electricity (voltage) and the physical connector. Our connectors and

compatibility guide lays out the common types — MC4, Anderson, XT60, the round barrel

plugs, and USB — side by side.

✔ Numbers and plugs are two checks

Right voltage, right connector. Both have to line up, and each is easy once you know to

look. The connectors guide handles the second one.
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The other half: your station's numbers
A match takes two. So far we've read the panel — now a quick word on the

numbers your power station brings to the table.

Your station lists a solar input voltage range — that's the window we keep mentioning — and

a maximum it will accept, given in amps or watts. Those two figures are the targets the panel

has to hit.

You'll also see the letters PWM or MPPT, the two kinds of built-in controller that manage

incoming solar. MPPT is the smarter, more common sort, and it squeezes a bit more from a

panel in imperfect light. It's good to recognize, not something you must choose on the spot.

We keep this brief on purpose — the station's-solar-input guide reads that label in full. Here,

just hold onto the idea that the panel's numbers are only half of a match, and the station

supplies the other half.

✔ The window comes from the station

The panel has a voltage; the station sets the window that voltage must fit inside. Read

them together, and lean on the station's-solar-input guide for the fine print.
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Questions worth asking about the numbers
Whether you're reading a web page or standing in a store, these questions cut

straight to what matters.

Q: Does this panel's voltage fit my station's window?

This is the make-or-break question. You want the panel's highest voltage above the station's

minimum and safely below its maximum. Bring your station's input specs and you can answer

it on the spot.

Q: How big is it in watts, honestly?

Watts set your charging speed, but they're a lab-sun best case. Ask yourself whether the real,

lower output will still fill your battery in the sun you actually get.

Q: Is this a resting or a working voltage?

Sellers don't always say. The resting figure is the higher one and the number you check

against the station's ceiling. If a listing shows only one voltage, it's fair to ask which it is.

Q: What connector does it use?

Separate from the numbers, make sure the plug fits your station or that an adapter comes

with it. The connectors guide shows the common types side by side.

✔ One page, four questions

Answer these four and you've read the label better than most salespeople. Not one of

them needs a memorized spec.
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Common Questions
The questions folks ask me most once they start staring at a panel's label,

answered plainly.

Q: Do I really need to understand all these numbers?

No. You need to recognize two — watts for size and voltage for the match. Everything else is

background you can safely skip.

Q: Why is the panel's voltage higher than I expected?

You're probably reading the resting figure, taken with nothing connected. Once the panel is

working, the voltage settles lower. Both readings are normal, and both belong on the label.

Q: The panel makes less than its watt rating — is it broken?

Almost certainly not. Ratings are measured in perfect lab sun, so real output is always lower

— more so on cloudy or short winter days. That's how every panel is rated.

Q: Can a bigger panel damage my station?

Extra watts, no — the station just won't use them. Extra voltage, yes — that's the number to

keep under the station's maximum. Watch voltage, relax about watts.

Q: Two panels have the same watts but different volts and amps — which is better?

Neither is automatically better; they reach the same size by different mixes. Pick the one

whose voltage fits your station and whose weight fits you.

★ Still squinting at a label?

Read me the numbers over the phone, or send me a photo, and I'll translate them into

plain English. Call or text (330) 200-8042. That kind of quick question is exactly what

I'm here for.
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You don't have to do this alone
You just have to remember that a friendly, patient person is one call away.

I hope this guide made reading a solar panel's numbers feel a little less daunting and a lot

more doable. Keep it in a drawer with your other home papers, come back to a page

whenever you need it, and don't worry about memorizing anything.

When you'd rather have a hand, that's exactly what I do. I come to your home, work at your

pace, and never make you feel rushed or silly for asking. A first visit is a flat $99, and for the

parts that don't need me on-site I can often help right on your screen for $49. Every visit

comes with a 30-day, come-back-free guarantee. Most portable solar setups are simple,

plug-and-play, and need no wiring at all — but if yours ever calls for a licensed electrician, I'll

help you line up a trustworthy local pro.

★ Bill's Home Tech — real help, close to home

Call or text me at (330) 200-8042, or visit BillsHomeTech.com. Serving Atwater and all

of Portage County. 30+ years of patient, plain-English tech help — and if you're ever

not 100% happy with a visit, I'll make it right or refund it. That's a promise. — Bill
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Need a Real Person?
You do not have to remember all of it.

You just have to remember you can call.

Friendly, in-home tech help -- I come to you.

BILL'S PROMISE

If you are not 100% happy with a visit, I will

make it right -- or refund it. No awkwardness,

no fine print. That is how I would want to be treated.

(330) 200-8042  ·  BillsHomeTech.com
Bill@BillsHomeTech.com  ·  Mon–Sat 9:00 AM – 7:30 PM

— Bill

Prefer help without a visit?
Bill can screen-share and fix many things remotely — a flat $49, free for Support Plan members.
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A Note From Bill
A quick note from Bill.

I write these guides to make home tech a little less frustrating, and I do my best to keep every step
accurate and up to date. Still, every home, device, and setup is a bit different, so I can't promise a guide
will match yours exactly or fix your particular problem. These guides are for general information only —
they're not professional, legal, or financial advice, and they don't replace your device's own manual or

the manufacturer's instructions. Please go slow, use your own good judgment, and use everything here
at your own risk. If a step involves electrical wiring, a gas appliance, a water heater, plumbing, or

climbing a ladder — or if anything just doesn't feel safe — please stop and call a licensed professional
(or give me a call at 330-200-8042). Bill's Home Tech and Bill Davis can't be responsible for any

damage, data loss, or injury that comes from using these guides. Thanks for reading, and stay safe out
there.

— Bill

Book a visit —
billshometech.com/book

Use of these guides is subject to our Terms of Use (billshometech.com/terms-of-use).

(330) 200-8042  ·  BillsHomeTech.com
Bill@BillsHomeTech.com  ·  Mon–Sat 9:00 AM – 7:30 PM

For general information only — not professional advice. Use at your own risk. For electrical,
gas, water, or ladder work, please call a licensed professional. — Bill's Home Tech
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