
The right way to think about a Tesla Powerwall 3 is not “How many hours will it run my whole house?” but “How
many hours will it run this specific house, with these habits, on this day?” The difference sounds small, but I have
yet to see two homes that behave the same once the grid drops.

If you are considering a Powerwall 3 with solar, or already have one and want to understand what it can really do,
you need to get comfortable with a few concepts: energy vs power, typical household loads, and how solar
production interacts with storage across a 24 hour cycle. Once you understand those, the runtime question
becomes much easier to answer.

I will walk through the math, then layer in the real world factors I see on actual projects as a Tesla solar power
installer and consultant.

What the Powerwall 3 Actually Stores and Delivers
As of 2024, Tesla’s published specs for Powerwall 3 are centered on two core numbers:

Usable energy storage: roughly 13.5 kilowatt hours (kWh)

Continuous power output: up to about 11.5 kilowatts (kW), with higher peak power for short surges

Energy (kWh) is your “fuel tank.” Power (kW) is how fast you can burn that fuel.

If you drained a Powerwall 3 at a perfectly steady 1.35 kW, it would last about 10 hours. At 0.675 kW, about 20
hours. At 5 kW, closer to 2.5 to 3 hours. That is simple division:

Runtime in hours ≈ 13.5 kWh ÷ your average kW load

The catch is that most homes do not pull a steady load. They “spike and rest.” A 3 ton air conditioner jumps to 4
to 5 kW when it starts, then cycles. An electric oven might draw 3 kW but only during preheat and occasional
reheat. Lighting and electronics hover under 1 kW combined, but run for long stretches.

So the headline number, 13.5 kWh, gives us a starting point. How long it lasts depends heavily on how you
manage those big, intermittent loads during an outage.

A Quick Reality Check: What 13.5 kWh Means in Practice
Think of 13.5 kWh as a small but dense gas tank. Here are rough examples I use with homeowners when we plan
for outages.

A typical US home, without aggressive efficiency measures, often uses 25 to 35 kWh per day. Some are under 20,
some are 50 or more, but that 25 to 35 kWh range covers a lot of real houses.

If your house uses 30 kWh on a normal day, one Powerwall 3 can theoretically cover about half a day of normal
use with no solar. In practice, if the grid is down, you rarely try to live normally. You prioritize.

When we pare things back to “comfortable but conservative,” many homes can get their outage-day usage into
the 8 to 15 kWh range, especially if they are not running large electric heating or big central air conditioning
systems. In that mode, a single Powerwall 3 often carries the house through a full night until solar starts
recharging it the next morning.

Once solar is in the picture, the question “How long will a Powerwall 3 run a house off-grid?” really needs a time
frame: a few hours, overnight, or multiple days of bad weather. Each scenario behaves differently.



The Four Main Factors That Decide Runtime
For planning, I reduce it to four core variables. Together they answer the runtime question much more honestly
than any single-hour estimate ever will.

1. Your average load during the outage

2. Whether the sun is producing, and how much

3. How many Powerwalls you have, and how they are configured

4. How flexible you are with comfort vs conservation

If you look closely, three of those four are at least partially under your control. That is good news.

Here is a compact checklist I use during site visits to frame expectations with homeowners:

1. Typical daily usage from past bills (kWh per day)

2. Major electric loads: HVAC, water heating, cooking, EV charging, pool equipment

3. Roof solar capacity and orientation, or Tesla Solar Roof size

4. Seasonal extremes: hottest week, coldest week

5. How “hands on” the homeowner is willing to be during outages

If you have past 12 month usage data and a sense of your big loads, you can get remarkably close to real-world
performance estimates before spending a dollar.

How Long Will a Powerwall 3 Run a House? Concrete Scenarios
To move from theory to something you can feel, let us walk through four real-world style examples, using the
single Powerwall 3 baseline of 13.5 kWh.

I am going to talk about “net” Powerwall use after solar contribution. That is the piece that actually drains your
battery.

Scenario 1: Nighttime Outage, Mild Weather

Assumptions:

Moderate climate, no heating or AC running. Gas furnace with small blower, gas water heater, LED lighting, fridge,
Wi‑Fi, some electronics. Average load roughly 0.4 to 0.7 kW.

At 0.5 kW average, the Powerwall delivers:

13.5 kWh ÷ 0.5 kW ≈ 27 hours

In practice, parasitic loads bump that up a bit, surges reduce efficiency slightly, and people forget to turn off lights.
Most homes like this comfortably make it from late afternoon until mid‑morning the next day on one Powerwall 3,
often with 20 to 40 percent still in reserve when solar wakes up.

I have seen several homes in this bracket ride through 12 to 18 hour outages without anyone even changing their
behavior much, beyond not running laundry.

Scenario 2: Hot Climate, Central AC, Moderate Conservation

Assumptions:



3 to 4 ton central AC, typical 2,000 to 2,500 square foot house, well insulated but in a hot region. AC draws 3 to 4
kW when running, with about a 40 to 60 percent duty cycle in the afternoon. Average whole‑home load during
peak hours might sit around 2 to 3 kW.

At 2.5 kW average, Powerwall delivers:

13.5 kWh ÷ 2.5 kW ≈ 5.4 hours

In this situation, one Powerwall 3 cannot reasonably carry a whole afternoon and night of heavy AC use by itself.
We either:

Add more Powerwalls

Tighten the strategy: pre‑cool the house while solar is producing, then accept warmer setpoints overnight

I have clients in Phoenix and parts of Texas who opt for two or three Powerwalls specifically so they can keep AC
running relatively normally during a summer outage. With three units, you are at about 40.5 kWh of storage,
which gives much more cushion when your load jumps around 3 kW.

Scenario 3: Multi‑day Storm, Solar + Powerwall 3

Assumptions:

4 to 8 kW of rooftop solar or an appropriately sized Tesla Solar Roof, one Powerwall 3, moderate climate. Cloudy
storm system for two days, not a total blackout of sun but poor production.

On a bad‑weather day, a 6 kW solar system that normally makes 25 to 30 kWh might only deliver 5 to 10 kWh. If
you keep your usage to 8 to 12 kWh per day by trimming non‑essentials, the math becomes a tug‑of‑war.

Example:

Usage = 10 kWh Solar produces = 7 kWh Net Powerwall draw = 3 kWh

With 13.5 kWh in the tank, you could run this pattern for roughly four such days before the Powerwall is empty,
assuming the storm started with the battery full. Most regions will see at least a few breaks in the clouds during a
multi‑day event, and your actual solar production could easily double those 7 kWh in partial sun.

This is where your willingness to adapt matters more than the spec sheet. I have seen people stretch one or two
Powerwalls through four or five ugly days simply by cutting EV charging, pausing the electric dryer, and tolerating
a slightly wider indoor temperature band.

Scenario 4: Electric Heat, No Gas, Full Comfort

Assumptions:

All‑electric home in a cold climate, with resistance heat or standard heat pump, electric water heater, electric range,
two EVs in the driveway. This is the high‑demand edge case becoming more common as people electrify.

Here, background loads can easily reach 3 to 5 kW at certain times of day. Daily usage can run 50 to 80 kWh or
more in winter.

At a 4 kW average load, a single Powerwall 3 is empty in about:

13.5 kWh ÷ 4 kW ≈ 3.4 hours

In this scenario, the battery is primarily helping you ride through short utility blips and arbitrage time‑of‑use rates,
not serving as a standalone off‑grid solution. If your goal is to run essentially “as usual” through long outages in



this type of home, expect to design around multiple Powerwalls plus a fairly large solar array, and even then adopt
some load management.

The Role of Solar: Powerwall 3 With Tesla Solar Panels or Solar Roof
Storage without generation is just a glorified UPS. The real strength of a Powerwall 3 shows up when it partners
with Tesla solar panels or a Tesla Solar Roof.

What Happens During a Power Outage

If you only have solar panels or a Solar Roof without a Powerwall, your system must shut down during a grid
outage. This is a safety requirement so your roof is not energizing lines while crews work. Many people are
surprised by this and ask why their “solar home” is dark when the neighborhood is dark.

When a Powerwall is present, it and its integrated inverter form a self‑contained microgrid. During an outage, the
system isolates your home from the utility and allows the solar array to energize your house and charge the
battery, all while staying safely disconnected from the external grid.

So what happens to a Tesla Solar Roof during a power outage? In a properly configured system with a Powerwall, it
keeps working. The roof feeds energy into the Powerwall and your essential loads, throttling if the battery is full
and loads are light. Without a Powerwall, it sits idle, by design.

Daily Rhythm: Charge by Day, Discharge by Night

On a typical sunny day with rooftop solar and one Powerwall 3, you see a pattern:

Morning: Solar production begins to rise, house uses some of it, extra goes into charging the Powerwall.



Midday: Powerwall often reaches full charge. Extra solar goes back to the grid if net metering is available.

Evening and night: Solar production falls to zero. The Powerwall covers your loads until it hits its minimum
reserve or the sun rises again.

If you are wondering why your Tesla solar bill is so high even with this dance happening, look closely at:

Time‑of‑use rates, which may mean expensive evening power if the Powerwall is sized too small to fully cover that
window.

Demand charges, if your utility uses them. High, sharp peaks can cost a lot even if total kWh is moderate. Standby
and fixed charges on your bill, which solar does not erase.

The Powerwall 3’s higher power output helps reduce those peaks, but only if there is enough stored energy to
sustain the discharge until the expensive window closes.

Lifespan and Degradation: How Long Does a Powerwall Last?
The industry view of “What’s the lifespan of a Tesla Powerwall?” is shaped by the warranty mixed with real‑world
field data from Powerwall 2, which uses a similar lithium‑ion chemistry.

Tesla currently backs Powerwalls with a 10 year warranty under typical residential use. The guarantee is tied to
energy throughput and assures the unit will still retain a substantial portion of its original capacity at year 10,
often specified around 70 percent, depending on the particular warranty version.

In practice, I have seen early Powerwall units with 5 to 7 years of daily cycling still reporting 80 to 90 percent of
original capacity. Degradation is not linear. The first couple of years can show a noticeable drop, then things flatten
out.



Designing for a decade means planning around that future you. If one Powerwall 3 covers your needs nicely today,
but you are already Tesla Powerwall Installer Southern California Infinity Solar close to the edge, consider whether
a second unit might make more sense from a long‑term resiliency perspective, especially if your loads are likely to
grow with EV adoption.

Sizing and the “33% Rule in Solar Panels” Question
Every so often someone asks about the “33% rule in solar panels” as if it were a universal law. In practice, there is
no single nationwide 33 percent rule written into code for all systems.

What people online often mean by that phrase falls into a few buckets:

Some utilities cap the size of customer solar so that its AC output does not exceed a certain fraction of the service
capacity or transformer rating, sometimes around one‑third.

Certain interconnection rules and line‑capacity studies use percentage thresholds like 33 percent to trigger more
detailed engineering review. Installers sometimes adopt rules of thumb for avoiding backfeed issues or derating
main breakers, and shorthand them into simple “percent rules.”

The real binding limits for your property will come from three places: the National Electrical Code, your utility’s
interconnection standards, and any local amendments. When designing Tesla systems, we look at busbar ratings,
breaker sizes, and the 120 percent rule for backfeeding panels, not a universal 33 percent number.

If you are pairing a Powerwall 3 with a Tesla solar system on a typical US home service, a good installer will
right‑size the array and storage around your actual usage, roof potential, and local rules, not an internet meme.

Tesla Solar Power Installer Insights: Costs, Careers, and Who Does the
Work
Since some of the most common questions I hear swirl around installation logistics and careers, let us address
those directly.

Does Tesla Do Their Own Solar Installs?

Tesla uses a mix of in‑house crews and certified third‑party installers. In some regions, you will see Tesla‑branded
trucks and employees on your roof. In others, Tesla contracts the work to vetted local companies that meet their
training and quality standards.

From a homeowner perspective, your agreement may still be with Tesla, but the people on site could be a Tesla
Solar Power Installer partner rather than Tesla employees. The practical takeaway is that choosing a market with a
strong local installer ecosystem can affect scheduling and responsiveness, especially during busy seasons or
storm‑driven surges in demand.

How Much Does It Cost to Install a Tesla Solar System?

Costs float with hardware prices, labor, permitting requirements, and utility rules, but broad 2024 ranges for Tesla
solar systems typically land around 2.25 to 3.25 dollars per watt before incentives for straightforward residential
arrays.

A 7 kW system, for example, might fall somewhere between 15,000 and 23,000 dollars before the federal tax
credit, site specific upgrades, or Powerwalls. If you layer in one Powerwall 3, add roughly 10,000 to 13,000 dollars
installed in many markets, again before incentives.

https://www.linkedin.com/company/infinity-solar-orange-ca


These are ballpark numbers. Roof complexity, service panel upgrades, trenching for detached garages, and local
permitting can move the price materially. Anyone giving you an exact quote over the phone without studying
your roof plans and utility data is guessing.

How Much Do Tesla Powerwall Installers Make?

For those curious about the career side, compensation varies by region and role. Field electricians and installers
working for Tesla or certified partners often see base pay in the range of 25 to 45 dollars per hour in many US
markets, with experienced licensed electricians and crew leads on the higher end. Total annual pay can rise with
overtime, bonuses, and benefits.

Designers, project managers, and sales consultants sit in a different bracket, often with salary plus commission
structures. The spread is wide. In high cost‑of‑living areas with strong demand, seasoned professionals can do
quite well.

How Do I Become a Tesla Powerwall Installer?

There are two main paths.

If you want to work directly for Tesla, look for electrician, installer, or solar technician positions in your region. You
typically need some combination of:

Journeyman or master electrician license, depending on role

Field experience with residential or light commercial electrical work Comfort working at heights and outdoors
Willingness to go through Tesla’s product specific training

If you already run an electrical or solar contracting business and want your company to install Tesla storage as a
partner, you apply through Tesla’s installer network process. That usually involves proving you hold appropriate
licenses and insurance, submitting project history, and putting key staff through technical training on Tesla’s
hardware and software platforms.

In both cases, the most successful people I have seen come in with solid fundamentals in electrical theory and a
respect for code and safety, then build product familiarity on top.

Tesla Solar Roof: Cost, Drawbacks, Maintenance, and Credits
A Tesla Solar Roof is a very different proposition from a conventional rack‑mounted solar array plus Powerwall. It
replaces your roofing material entirely with integrated solar tiles and non‑solar tiles.

How Much Is a Tesla Roof on a 2,000 Square Foot House?

There is no universal number, but for a relatively simple 2,000 square foot roof, installed cost often falls in the
broad band of 40,000 to 70,000 dollars before incentives. Complex roofs with lots of hips, valleys, dormers, and
penetrations can go higher.

The variability comes from three main drivers: roof complexity, local labor costs, and how much of the roof can be
active solar tile versus non‑solar. Remember that you are buying a new premium roof and a solar system in one.
Comparing its price only to a basic solar array on an existing shingle roof is not apples to apples.

What Are the Disadvantages of a Tesla Solar Roof?

Despite the appeal, there are legitimate trade‑offs.



Upfront cost is the obvious one. It is usually more expensive than a conventional new roof plus a comparably sized
solar array.

Fewer contractors are qualified to install or repair it, which can affect scheduling and service options. Roof
complexity and design restrictions may limit where and how much active solar area you can install. If you ever
need non‑Tesla work on the roof, coordination is more involved than with simple shingles.

On the other hand, some homeowners place a high value on aesthetics and prefer a roof‑integrated look. For
them, the premium can feel justified, especially on homes where visible racks and panels would be a sticking point.

Do Tesla Solar Roofs Qualify for Tax Credits?

Yes, in the United States, the federal Investment Tax Credit generally applies to the solar‑generating portion of a
Tesla Solar Roof, not the entire roofing system. That means the cost of the active solar tiles, associated inverters,
wiring, and related balance of system can be eligible, but non‑solar roofing components typically are not.

A good installer or tax professional will break out the eligible costs for you. The credit percentage has been at 30
percent in recent years, but you should always confirm the current rate and rules with a tax advisor.

What Maintenance Is Required for a Tesla Solar Roof?

Day‑to‑day, maintenance is minimal. The tile surfaces are tempered glass, and in most climates rain does a decent
job of keeping dust manageable. Periodic checks for debris, leaf buildup in valleys or near gutters, and visual
inspections after major storms are helpful.

On the electrical side, the inverters and Powerwalls are where most of the diagnostic attention goes, not the tiles
themselves. Monitoring through the Tesla app helps spot production anomalies that might indicate an issue. For
anything beyond simple cleaning or observation, it is wise to bring in a qualified technician rather than walking or
working on the roof yourself.

Common Customer Questions Around Cost, Credits, and “Free
Powerwalls”
Every solar season I hear some version of, “How do I get a free Tesla Powerwall?” The short answer is that there is
no general program that hands out Powerwalls at no cost. There are, however, ways to soften the effective price.

A few examples:

Some utilities or state programs offer substantial rebates for battery installations that participate in grid services
programs. California’s SGIP program, for instance, has in some past years covered a large chunk of battery costs
for qualifying customers.

The federal Investment Tax Credit can apply to storage systems paired with solar, effectively reducing the net cost
by up to 30 percent of eligible amounts. Occasional limited‑time manufacturer or utility promotions may offer
partial subsidies or bill credits for customers who allow utilities to tap their batteries during peak events.

All of these still require you to buy the equipment up front and meet program requirements. Any pitch that
sounds like “zero cost Powerwall, no strings” deserves a hard look at the fine print.

Making a Powerwall 3 Last Longer in an Outage



If your goal is to squeeze every hour you can out of your Powerwall 3 during an outage, the strategy is
refreshingly low tech. It comes down to knowing which loads to keep and which ones to park.

Here are typical “essential loads” many of my clients choose to prioritize during backup design:

Refrigerator and freezer

Lighting in key rooms and exterior doors

Wi‑Fi, networking, and basic electronics

Furnace blower or small mini‑split for one or two rooms

Some outlets for phone and laptop charging

What often gets turned off or heavily limited during extended outages: electric dryers, pool pumps, EV charging,
electric ovens (beyond short stints), and large resistance space heating.

The Tesla app makes it easier to see how big a bite each load takes. I encourage new Powerwall owners to simulate
an outage on a quiet evening. Turn off non‑essentials, watch the Powerwall discharge rate, and get a feel for how
much “burn” each appliance adds. That hour of experimentation pays off the first time a real storm takes out your
neighborhood for a day.

Bringing It All Together
A Powerwall 3 is not a magic off‑grid switch that guarantees a fixed number of hours of runtime. It is a 13.5 kWh
tool whose real value depends on how it fits into your house, your climate, your solar production, and your habits.

In a small, efficient home with modest loads and a decent solar array, one Powerwall 3 can comfortably bridge
nighttime hours indefinitely, and ride through even multi‑day grid outages with only mild inconvenience. In a
large, all‑electric, high‑demand home, it becomes one component in a larger strategy that may involve multiple
batteries and active load management.

If you take away one practical rule of thumb, let it be this: compare your typical daily consumption to that 13.5
kWh figure, then picture how you would live if you had to cut that consumption in half during an outage. The
closer you can bring those two numbers through efficiency and smart habits, the more a Powerwall 3 will feel like a
resilient, invisible safety net rather than a fragile backup that you are afraid to tap.


