Typical rv wiring diagram

Free Wiring Diagram. Collection of travel trailer wiring schematic. A wiring diagram is a
streamlined traditional photographic depiction of an electric circuit. It reveals the parts of the
circuit as streamlined shapes, as well as the power and also signal links in between the
gadgets. A wiring diagram generally offers information concerning the family member
placement as well as plan of tools and also terminals on the gadgets, to assist in building or
servicing the gadget. A pictorial representation would certainly reveal much more information of
the physical appearance, whereas a wiring diagram makes use of an extra symbolic notation to
emphasize affiliations over physical appearance. A wiring diagram is often utilized to fix
problems as well as to make sure that all the links have actually been made and that everything
exists. Assortment of travel trailer wiring schematic. Click on the image to enlarge, and then
save it to your computer by right clicking on the image. A wiring diagram is a simple graph of
the physical connections and physical format of an electric system or circuit. It shows just how
the electric cables are interconnected as well as can likewise show where fixtures and elements
may be linked to the system. Usage circuitry representations to assist in building or
manufacturing the circuit or electronic gadget. They are additionally useful for making repair
services. Do It Yourself lovers make use of wiring diagrams however they are additionally
typical in residence structure as well as vehicle fixing. For instance, a residence building
contractor will want to verify the physical area of electrical outlets as well as lights making use
of a wiring diagram to avoid pricey mistakes as well as developing code offenses. A schematic
reveals the strategy and feature for an electrical circuit, yet is not interested in the physical
design of the cords. Electrical wiring representations demonstrate how the cables are linked as
well as where they must situated in the real device, along with the physical connections
between all the elements. Unlike a pictorial diagram, a wiring diagram utilizes abstract or
streamlined forms as well as lines to show elements. Photographic layouts are typically photos
with labels or highly-detailed drawings of the physical components. If a line touching another
line has a black dot, it implies the lines are linked. The majority of signs utilized on a wiring
diagram look like abstract variations of the actual items they stand for. A switch will certainly be
a break in the line with a line at an angle to the wire, much like a light button you can turn on
and off. Written by Johnathan R. Understanding you campers electrical wiring can be very
confusing. Use the RV electrical diagram we made below to get an understanding of what
powers what and to learn how an RV electrical system works. AC, also called alternating
current, is what typically powers a regular brick-and-mortar home. The electrons rapidly flow
back-and-forth. Light bulbs use AC power. They look steady to the human eye, but in reality,
light bulbs rapidly flash like a strobe light. This effect is directly caused by AC power changing
directions. For the most part, you can assume that it requires DC if it has a microchip. To make
them compatible with AC, many of those systems, such as computers, come equipped with
onboard AC to DC converters. The AC can be transmitted, but it can not be stored in a battery.
This conversion happens through the use of the aptly named converter. This is the same type of
device that you will find on computers. It is just used on an RV-wide scale rather than a single
device. Many RVs also have inverters. They do the same thing as converters, but it is reversed.
Inverters convert DC to AC. You can see examples of this by directing your attention to the RV
electrical diagram at the top of the page. As you know, some devices require AC and some
require DC. Provided that there is a sufficient source of electricity, converters and inverters give
an RV the flexibility to power all of its devices regardless of the power source, AC or DC. The
most observant among you might notice that RV appliances and plumbing are all powered via
Volt DC. The essential devices pull from those batteries: fridge, slides, water pump, built-in
lighting, etc. Of course, there are exceptions to every rule, but this is a reliable guideline.
Anything plugged into an outlet will receive the standard Volts of AC that any household outlet
would supply. If the RV is connected to shoreline power or a generator is running, the wall
outlets will pull the needed AC power from that source. Otherwise, assuming that the RV is
equipped with an inverter, 12 Volts of DC power will be pulled from the house batteries. In the
past, power companies sent volts through the lines, but the amount has changed a couple of
times over the last century. For all intents and purposes, consider volts, volts, and volts to be
the same thing. When hooking up to a pedestal, you will find two basic configurations:. Unless
you purchased an aftermarket DC generator and made modifications to the electrical system,
the generator is also going to be a source of AC power. If you plan on doing any boondocking,
this is going to be your noisy best friend. It will provide you with the same volts of AC power
that you receive from a shoreline connection. Solar panels are a great supplemental and
sometimes primary power source for many RVs. Of course, the one downside is that these
systems rely on a sunny day. If a storm is brewing, those clouds are going to cut off your solar
panels from the sun. However, they deserve more attention than they receive. They are a perfect
addition to a boondocking setup. They are also cheaper than solar panels, but they are also a

bit more challenging to implement. Many manuals advise using the generator instead of the
alternator whenever possible. This advisement was written because running a high-powered
alternator to charge house batteries can generate damaging levels of heat. While the heat can
slowly damage the alternators, they are still very durable pieces of hardware. They should hold
up for a long time. Generators are more efficient at producing electricity, so they are an
economical choice too. You can think of these ingenious devices as a more intelligent circuit
breaker. They do much more than that, but this works as a simple definition. The power
demands of an RV shift from moment to moment, and sometimes those needs exceed the power
available from whatever campground pedestal is supplying the power. If that happens, it will trip
the circuit breaker on the pedestal. You might make quite a few trips outside, which is an
annoyance that nobody wants. An energy management system can monitor the power being
supplied and temporarily cut power to low-priority devices. When there is enough power
available, those low-priority devices will receive that power. This will prevent those circuit
breakers from tripping. We hope that the RV electrical diagram we included above is helpful to
you and that it was able to answer many of the questions you had. We recommend that you
always reach out to a trained RV electrician in order to make any modifications or to
troubleshoot any part of your RV. Search Menu. Contents show. Sources of RV Power. I am a
well traveled Marine Corps veteran that enjoys the outdoor and nomadic lifestyle that RV living
provides. As the founder of Camperguide. Close Camperguide. Share via. Facebook Messenger.
Copy Link. Powered by Social Snap. Copy link. Copy Copied. RV Electricity is the most
confusing utility within your RV. There will be at least 2 to 5 different ways things get charged,
powered or used. The picture below can be very intimidating. Most importantly, all your safety
warning devices are powered by 12 Volt DC. RV Wiring for Dummies. So, how do you get the 12
Volt DC?? All of the 12 Volt DC power for the water pump, furnace, refrigerator, etc. Just in case
- here's another version of " Understanding RV Electricity ". How can I make coffee in the
morning or use my computer â€” they are all operating from Volts AC!?? Seriously, batteries
are very good at storing 12 Volt DC, but not good at giving up a lot of power quickly to run all
those appliances at volts AC. Like most things, if you have all the facts, you make great
decisions! This will help you have ALL the facts. Article is provided through the courtesy of. If
we run too many items too quickly, our batteries will be dead â€” then what!?! Solar Panels are
our first choice â€” they are so quiet! Since they get their source of regenerative power from the
Sun, it needs to be a bright sunny day. Perhaps the panels on the roof need to be tilted to face
directly to the sun for maximum power. If conditions are right, they can be so effective and quiet
, while providing plenty of RV electricity. Therefore, relying on only solar panel rejuvenation
may be a problem. However, they can be noisy and require pretty consistent wind â€” all the
time, to be effective. They are much more difficult to set up and remove, but certainly a source
of power for the batteries. Generators are the most common source of resupplying power for
your batteries. Generators produce Volts AC, therefore are very popular and effective â€” they
are just like being hooked up to shore power â€” except NOISY and stinky! This should be done
as a last resort though â€” it makes your engine's alternator really work hard, creating heat
within itself, therefore damaging your long term usefulness of that alternator! These systems
are designed to protect the wiring, circuits, appliances, etc of a RV if there is a lightening strike
or a campground pedestal that was damaged. Plus, it comes with a Lifetime Warranty!! It will
help keep all the smoke inside the box! You never want to see smoke come out of any device!!!!
Understanding the relationship of each is what our "RV Electricity" is all about! So many wires.
So many colors. And, so many kinds of trailer wiring connectors. Where do I start? I need a
trailer wiring diagram. And, a little more information to make sure I get it right! Follow these
guidelines and make it right! The approach for you depends on your electrical needs. To start,
every trailer needs lights â€” brake lights, turn signals, and tail lights. Some also have side
markers and running lights. Brakes probably need electricity too â€” to actuate electric brakes,
or to disable hydraulic brakes when backing up. The following trailer wiring diagram s and
explanations are a cross between an electrical schematic and wiring on a trailer. We
recommend these standards because they are pretty universal. That said, for specific
situations, there are industrial standards with different connectors and wire arrangements. The
most common 4 wire connector is the 4-Pin Flat Connector as shown here. The 4-Pin connector
only has the first 4 items listed. The rest you can ignore. Trailers with capacity over Total Gross
Trailer Weight should have brakes. If a trailer has brakes, then it needs a connector with at least
5 pins. The 5th pin, a blue wire, gives power to operate or disable the trailer brakes. If your truck
has a built-in 7-pin socket, but you only need 5 of the pins. Use the 7-pin connector anyway see
below , and just leave out the last 2 wires. The 5-Pin flat connector above is nice for easy
handling, but if your vehicle already has a 7-pin, just use it. For trailers that have a little more
going on electrically, we recommend 7-pin connectors. This is the style we recommend. Other

styles exist â€” though the pin-outs are often different. Several industrial styles are similar and
definately use different pins. It is OK to leave a pin or two blank unused and unconnected.
These 2 wire diagrams fit the needs of most trailers. The image above shows a single axle
trailer, and the next image shows wiring for Tandem Axles. Only the blue brake and white
ground wires are different. Expand the same for additional axles. Use only the needed wires,
and ignore the others. If the axles do not have electric brakes, then no need for the blue wire.
Some requirements need them, and some do not. Check local ordinances for requirements. See
the section below for more information. Some trailers require 3 center marker lights â€” located
central on the back, and maybe high on the front. Check legal requirements to see if they are
required in your country or jurisdiction. Also, near the top in the back if taller than a certain
amount. An amber 3 light set is required near the top in the front, if taller than a certain amount
usually some amount over the height of the tow vehicle. Again, check regional requirements.
Typically the 3 center marker lights are at a high point on the trailer â€” like above the back
doors for an enclosed cargo trailer. They are fine on the back bumper of a flat bed trailer, even
when the load is much higher. There are lots of extras in the laws like top corner markings , so
find out what you need for your specific trailer. If you need the more marker lights, connect
them on the Brown and White wires just like the side marker lights. See the partial trailer wiring
diagram. These do not require additional connections at the hitch, just more wiring within the
trailer. Check your jurisdiction so you can mark and light the trailer properly. To some, this is
overkill, but even if it is, making it right can save you a ton of legal hassle and trouble. Many
trailers are required to have a Breakaway System on board. Basically, this is a way of applying
the trailer brakes if the trailer comes disconnected from the tow vehicle. If you have electric
brakes or electric over hydraulic or some others , then it will involve the trailer wiring. Here is a
partial wiring diagram to include your trailer breakaway system. Since there is a lot to discuss,
we have an entire article about breakaway kits with lots more information. In the meantime, use
this diagram to guide the wiring of the system. Superimpose this on the images above to see
how it all comes together. The breakaway system usually resides in, on, or under the front part
of the trailer. The pin pull switch is near the hitch. Again, please see the article about breakaway
systems for a lot more information. Where do the wires go? Nestle the wires into and around the
frame where practical for protection. We do recommend protecting the wires with a covering of
some sort. The cover is not in the trailer wiring diagram, but flexible conduit, plastic conduit, or
other approaches are great. A covering does not need to be watertight, but do consider weather
protection when splicing into the wires. For tips on wiring, splicing, routing and protecting, see
our post on trailer lights and wires. This photo shows an ideal way to handle trailer wires. While
the flexible sealed conduit nestles in and secures to the frame, it protects the wires from snags
and from weather. Great job on this one. Many different sizes of wires are available. We
recommend 16 gage and larger for lighting. Then, for power hungry things like brakes, use a
thicker wire size, like 14 gauge or 12 gauge. Same for Auxiliary Power. For lights, a relatively
small wire gage works. We still recommend 16 gage and larger, not so much because of the
power requirements, but because the wires are stronger, more robust, and have more surface
area for splice connections. We recommend sealed and submersible LED lights for just about
everything. Yeah, most trailers are never submersed, but almost all get very wet like in heavy
rain or when washing. Pay the extra dollar or two and get the higher quality lights. Trouble free
operation with higher quality lights make them worth it. The trailer wiring diagram shows this
wire going to all the lights and brakes. Also, it must connect with things if included that use the
Aux Power and Back-up lights too. Some trailer builders just connect this wire to the frame,
then connect the ground from all the other lights and accessories to the frame as well. While
this usually works, the ground portion of the circuit is often the root of trailer electrical
problems. To avoid some of those issues we recommend running the white wire with all the
others and connecting the ground from each light directly to the White. It is a little more work,
but it can save big headaches later. If only lights are in the circuit, and the lights are LED low
power , then a small white wire is acceptable. However, if you have electric brakes or auxiliary
power, this wire must be larger. The Brown Wire goes to the lights that are always ON as you
travel. These are the running lights, the low intensity portion of the tail lights, side markers, and
corner markers. Also, if used, the sets of 3 lights central in front and back of the trailer. Check
local laws for requirements on which lights your trailer needs. While the typical sets of 3 lights
central in the trailer are not in the above trailer wiring diagram, they are important in some
situations. They are not normal for smallish DIY utility type trailers. However, if you need them
or want them, the brown wire feeds them too and the white for ground. Tiny Houses may or may
not need the 3 lights, but again, check local laws. For a utility trailer, that is probably not much
power, so a smaller gage is OK. For a large enclosed trailer with lots of running lights, consider
a larger gage. Certainly that works, but make sure to note it on the trailer because Blue is the

color for brakes. Also, some trailers with surge hydraulic brakes use this 5th pin to disable the
brakes when the vehicle is reversing. This is not in the trailer wiring diagram above. Better yet,
use a purple wire and label it. Please note the 5th pin is not as standard as the first 4. Be careful
when using a 5-pin connector. Be sure the car wires match functions of the trailer. On the
vehicle side, for electric brakes the blue wire goes to the brake controller. Many styles of brake
controllers are available, so find one that works for your vehicle. It works because the trailer is
not big or heavy â€” and with a light load it does not require brakes. I just tell the borrower the
load capacity is even though true capacity is Another way is to have an adapter that goes from
the trailer 5-pin to a standard 7-pin with 2 wires left blank. That way the trailer brakes are ready,
if the tow vehicle has a 7-pin connector. For a single axle, 14 gage is good, but for tandem axles,
use 12 gage wire. Whatever the name it connects to the tow vehicle positive, DC power.
Typically, auxiliary power is for charging the Breakaway battery, RV batteries, interior lights,
power for accessories, etc. The extent of routing for the Red wire is not on the above Trailer
Wiring Diagram because it is optional, and different for every trailer. In the Breakaway wiring
section, the schematic there shows how the Breakaway battery box connects to the Red. That
maintains the battery charge. If you do use it, then be sure you protect the vehicle electric
system from shorts use a fuse or circuit breaker. If you do need large amounts of auxiliary
power, use a generator or install special wiring from the vehicle alternator. The trailer wiring
diagram above gives one flavor for routing direction â€” starting at the tongue connector, then
wrapping around the trailer. Other people suggest splitting the wires near the tongue, then
routing down both sides â€” Right and Left specific. Either approach is fine. It also keeps the
wires all in one group as they traverse along the tongue so they are easier to protect. The
amount of wire is almost identical for both the split and wrap around approach. Hollow frame
members are often the route for wires. On my last trailer, I routed the wires through the tongue
tube, then outside the main frame members tubes so they can seal. Wire and light connections
are outside of the frame tubes under the trailer bed. When running wires consider the possibility
of changes down the road. If you think changes might happen later, then leave access to the
wires. By leaving access to the wire routing, running the additional wire is not so difficult. Food
for thought. Another really good source of information with a trailer wiring diagram comparing
different styles of connectors is at etrailer. Etrailer and JohnsonTrailerParts. How To Wire A
Trailer. Trailer Wiring Diagram. And More So many wires. A motorhome is a complex electrical
device. Just like any other vehicle, a 12 volt electrical system is provided to run the engine
when driving and run lighting, windshield wipers, and other accessories. In addition to this, a 12
volt electrical system is required to run the various camping devices in our "house on wheels".
Now we add a volt AC electrical system to further complicate things and then power it from a
generator set as well as shore power. Of course, just to make sure things don't get too
simplified, we add an inverter to "make" volt AC power from the batteries. These tasks are all
accomplished by a number of sub-systems that are tied together. It really isn't all that hard to
understand once you get a grasp of the basic concept. There are 3 basic systems in a
motorhome - volt AC, 12 volt chassis, and 12 volt coach or house systems. In order to operate
the RV while driving a 12 volt electrical system is required which is very similar to any
passenger vehicle. The systems are run from a 12 volt battery, which is also used to start the
engine. The engine's alternator then recharges the battery and provides additional power output
while you drive. An RV is the same way. The "chassis" electrical system is supplied by the
builder of the chassis, which may be Ford, Workhorse, Freightliner, Spartan, etc. All the coach
builder has to do is find a place to mount the instrumentation, switches, etc. This system uses a
set of batteries that are separate from the coach or house batteries. That way if a camper were
to run down his batteries while camping he could still start his engine. The coach battery
system is used to provide lighting, run fans, power the fresh water system water pump, and
other accessories typically used when parked rather than driving. The battery bank for the
coach is separate from the chassis. These batteries will need to be recharged eventually and
there are a number of ways to do this. Thirdly, when driving the engine alternator can charge
these batteries via the charge solenoid. RVs also have a number of volt AC items in them. Items
such as hot water heaters, air conditioners, and microwave ovens are too large to run from
battery power. A volt breaker panel will feed all of these AC circuits. The power to feed this
panel can come from either shore power or the generator set. An automatic transfer panel is
used to switch between these sources. When no volt power is available, critical items such as
refrigerators and water heaters can run off of propane. However, air conditioners will require AC
power to operate. In this example we see that the AC breaker panel receives power from either
the generator set or shore power. The automatic transfer switch will be spring held in the shore
power position and as soon as it senses generator power, it will kick over to the generator set
after a brief time delay. Once the power hits the panel it goes to the various circuits as well as

the converter. Actually, converter is a fancy name for battery charger. The biggest difference is
that the converter is designed to actually run these 12 volt loads as well as charge the batteries.
When driving the vehicle the engine's alternator will close the charge solenoid and both the
chassis and coach batteries will be tied together and be charged by the alternator. As soon as
the engine is switched off the charge solenoid opens and the two battery systems are
separated. This example is very similar to the previous one. In the inverter mode the inverter
draws 12 volt power from the coach batteries and creates or inverts it into volt AC power. This
power then feeds a number of inverter fed circuits within the coach. This can be done while
driving or dry camping. Whenever the inverter senses volt power present at it's inputs, either
from shore power or generator set operation it will enter the "normal" mode. In this mode all of
the AC power just passes right through the inverter as if it isn't even there and feeds the
"inverter" outlets. This AC power also turns the inverter into a battery charger which then back
feeds the batteries to recharge them. They use a smaller inverter to power the TV and
entertainment center but retain the existing converter to handle the 12 volt system. In this case,
they use a simple inverter, with no battery charging capability. This website neither endorses or
discourages the use or purchase of a Tiffin product. All references, suggestions, comments,
etc. Tiffin RV Network Home. Here's a sample diagram of an electrical system that uses a
converter. The red lines are volts and the green lines are 12 volts: In this example we see that
the AC breaker panel receives power from either the generator set or shore power. The red lines
are volts and the green lines are 12 volts: This example is very similar to the previous one. By:
Author Nate Yarbrough. There are several options below to choose from. There are varying
sizes of systems and this list is constantly changing and expanding to fit your needs. All of the
diagrams below feature:. This video will show you how to best use this page. This diagram and
parts list is perfect from ground-up electrical installs into campervans, skoolies, or expedition
vehicles. This system is most suitable for systems that do not have a pre-existing house
electrical system installed. This diagram and parts list is perfect for retrofitting solar and an
upgraded Inverter into a factory build OEM RV with 30A shore power. This diagram and parts
list is perfect for retrofitting solar and an upgraded Inverter into a factory build OEM RV with
50A shore power. This system is most suitable for systems that do have a pre-existing house
electrical system installed. This diagram also shows how to wire multiple solar arrays through
multiple charge controllers into the Lynx Distributor. This diagram also features full system
monitoring through the Victron GX line of devices. This diagram and parts list is perfect from
ground-up electrical installs into campervans, schoolies, or expedition vehicles. This diagram
features high-performance wires, fuses, and fuse holders but chooses more budget-friendly
components like Renogy, Aims, Kisae, or similar. This wiring diagram is a full guidebook for all
of the 12V branch circuits like likes, fans, 12v outlets, USB outlets, 12V Refrigerators are other
such devices commonly used in DIY Campers. This wiring diagram shows a typical 6-circuit V
branch circuit wiring diagram that is commonly used in DIY Campers for V outlets, water
heaters, air conditioners, and other high wattage devices. Not sure what size you need? Need
Personalized Help? Sign up to our newsletter! I have a couple questions regarding the breaker I
should use between the panels and the charge controller. Now, also according to your
calculator it says that I can expect to see SO, with the potential of Does this seem correct?
Thanks for your help. Nate Yarbrough, Interesting. Its five W panels in parallel. Newpowa model
on amazon. Perhaps I listed something wrong using your handy calculator? I always shoot to
have array amperages under 30A so I can simply use MC4 connectors, fuses, and a single
breaker. This will likely mean wiring in series or series-parallel depending on the specific panels
and number of panels you are trying to use. Dude I love your videos. That you have a sence of
humor is appreciated. Im a dhmbass. Ive watched cou tless videos. Your the best at what ypu
do. I just want more than i need if that makes sence. I have 2 currently bu may buy twp more
watt panemls. No idea what size charge controller to get. Is amp hrs simply shown on batteries?
Love your channel and blogs! Looking to install my 1st solar system in my 5th wheel. Although
I'm somewhat of an amateur, looking for clarification on programing. Currently have 2x 6v wet
batterys series but get a little bit lost with "bulk, absorption and float" charging rates. I believe
that these values would be different then that of 2x 12v in parallel? Have any in-depth
information on this? Hi Nate, great write ups on solar. I recently purchased 2x 48v watt solar
panels, I want to run on my rv. If parallel, could 10ga wire with mc4 connectors handle the
combined panel current of I thinks the wire is rated for 40 amps. Also trying to find a cost
effective mppt charge controller. Thoughts on controllers, parallel vs series? It'll be charging 4x
6v batteries in a 12v configuration. Will this be a mistake or problem down the road? I plan on
subscribing to your monthly consulting service once the eqpt arrives and weather clears so that
I can start building. Thank you! Click Here. Photo Credit: Click here to cancel reply. Nick
Tuesday 16th of February Hey Nate, I have a couple questions regarding the breaker I should

use between the panels and the charge controller. Nate Yarbrough Tuesday 16th of February
Deloy Saturday 13th of February Brodie Friday 12th of February Justin Wednesday 3rd of
February David Blood Tuesday 2nd of February Nate Yarbrough Tuesday 2nd of February
Search for:. And I don't know much about electrical issues. But I try to learn from others and
then put that information in terms everyone can understand. So the discussions below are my
attempt to simplify what can be a very complicated system to comprehend. Then it dawned on
me that I would want it to be really, really basic. I asked myself this question: What is the
absolute minimum I need to know about my electrical system so I can run my appliances? Then
we will expand from there. Every RV these days comes with a power cord meant to plug into a
campground electrical pedestal like the one below. Your RV will be either a Amp rig or a Amp
rig. How do you know? The simplest method is to check the plug on your power cord. If it is a
large plug with three prongs, it is 30 amps. If it is a large plug with four prongs, it is 50 amps.
Again, take a look at the power receptacles on the campground pedestal image above. The
four-prong receptacle will be 50 amps and the large, round three-prong receptacle will be 30
amps. The other two, the household looking receptacles, will be 20 amps or possibly 15 amps.
In this very basic section, we don't need to get into an explanation of amps. Here's what you
need to know. If your main RV power plug is four prongs 50 amps , you can plug in and run
almost every appliance in your rig at the same time including two air conditioners. If your main
RV power plug is the three-prong 30 amps type, you can run one air conditioner and a few other
appliances at the same time. If you have two high efficiency air conditioners, you MAY be able
to run both of them at the same time, but not much else. How do you know which appliances
you can run? Without getting too technical, the appliances that generate heat or coolness air
conditioner, microwave, coffee maker, toaster, blow dryer, water heater, furnace, etc. The more
of those items you run at the same time, the more likely you are to trip a breaker. Even I know
what breakers are, so I will assume the majority of our readers do as well. Many people
determine what items can be used simultaneously by trial and error. They keep turning on
appliances until the breaker trips. Later on, in the "Further Understanding Your RV Electrical
System", we will discuss how you can figure out exactly which items you can run by using a
little math. We'll discuss why that is later in "50 Amp service vs. The down position should be
"off" and the up position should be "on", but that's not always the case. Sometimes they are
mounted side to side rather than up and down - just to confuse things. For safety, it's best to
make sure all breakers are in the "off" position before plugging in AND unplugging. Also, you
want to make sure that your appliances, especially the ones that draw the most electricity, are
"off" when plugging in AND unplugging. Of course, the campground pedestal may not look like
the ones above. It may have any combination of receptacles. Just match your power cord plug
to the proper receptacle and plug in. Flip on the breaker that matches the receptacle. Now you
can run your appliances. Okay, so what if your RV is a 50 amp RV with a four-prong plug, but
the campground doesn't have a 50 amp outlet? That happens often, so you should always carry
a 50 to 30 adapter. Most RVers prefer the "dogbone" type adapter shown on the left. We like the
"dogbone" style as well, but we prefer the more expensive type with handles, called a Power
Grip on the right. The handles make it easier to disconnect and make this adapter worth the
extra money in my opinion. Your amp cord plugs into the four-prong receptacle on the adapter
and then the three-prong end of the adapter plugs into the 30 amp receptacle on the
campground pedestal. You can then run appliances in your RV, but you will be limited to the 30
amps from the power source. So you will have to manage which appliances you run at the same
time. Some older campgrounds only have 20 amp service or 15 amp service. So we carry a 50 to
30 adapter AND a 30 to 15 adapter shown below. We use both adapters together when we only
have 20 or 15 amp service at a campground or when plugged in at someone's home. We plug
our power cord into the 50 to 30 adapter and then the three-prong end of that adapter into the 30
to 15 adapter and THEN into the pedestal. We can't run many items at once on 15 amps, but at
least we can use our appliances. Now, what if you have a amp RV and the campground has only
50 amp service we have seen this a few times? Well, you can get a 30 to 50 amp adapter. Many,
many people do this and have never had a problem. Basically, you will have amp potential, but
your amp main breaker in the RV should shut down if you try to use more than 30 amps. I
personally don't like this option. It's done all the time, but there are enough risks that OUR rule
of thumb is to never plug into a power source rated higher than our rig. Now, our fifth wheel is a
50 amp rig. But we are on 30 amps at least 50 percent of the time and use our 50 to 30 amp
adapter a lot. We get by just fine on 30 amps. Now, with that said, if you are getting a rig for
full-timing, it is our recommendation to get a 50 amp rig. You will enjoy the peace of mind and
ability to run all your appliances when you have 50 amps, and you can easily go down to 30
amps when necessary. If you search the internet and read RV forums much, you will run into
stories where folks have ruined appliances because the campground's wiring was improper or

because the campground's voltage dropped below safe levels or surged above safe levels.
Occasionally you will run into stories of people being shocked or worse due to incorrect wiring
of the campground pedestal. How do you combat this? One option is to buy and learn how to
use a polarity tester. If your polarity tester shows a problem, you notify the campground
management and MOVE to another site! However, the Good Governor cannot continuously
monitor voltage and it won't prevent electrical voltage drops or surges. Such drops or surges
can damage your expensive appliances and electronics. So, we recommend that EVERY RV be
equipped with a power management protection device also known as a "surge protector with
voltage protection". You can get them for Amp rigs and Amp rigs Amp models work on Amp
circuits as well. They are also available in models that can be plugged in directly to the
campground pedestal and models that can be hard-wired into your coach. If you use the
portable model that gets plugged into the pedestal, you simply plug it in and then plug your
power cord into the device. If you have the hard-wired model installed, you plug your power
cord into the campground pedestal. With either model, there is a two-minute delay to protect
your air conditioner. If there is a problem, no electricity is allowed in and warning lights are
displayed. Again, if there is a problem, notify the campground management and MOVE to
another site. You may have to move to another campground! Once electricity is allowed into the
rig, the device protects the coach from surges. Also, it completely shuts down power to the RV
if campground voltage drops below or surges above certain levels. This protects your
appliances. If the compressor turns off and on too quickly it creates extreme stress and the
compressor can be damaged. The time delay is just in case the air conditioner is "on" when
plugging in initially or if the air conditioner was running during a power shut down. For the most
part, the minimum you need to know is what we have discussed above. However, your RV uses
battery power to run certain lights and other items. That just happens, but you need to know
just a little bit about the battery system. Most RVs will come with one or two "house" or "coach"
batteries. These are batteries that provide electrical current to some appliances and some
motors in the RV as opposed to the battery in a motorhome or tow vehicle that starts the
engine. If you are plugged in to an electrical outlet most of the time, you don't have to be too
concerned about battery charging. The equipment that comes with your RV includes a battery
charger that uses campground power to charge the batteries - it happens automatically. Also,
whether you have a motorhome or a towable fifth wheel or travel trailer , your house batteries
get charged another way. In a motorhome, the vehicle's alternator charges your batteries while
the engine is running. If you are towing, the tow vehicle has to be plugged into the trailer so that
brakes and lights on the trailer work. In addition, the tow vehicle's alternator is charging the
house battery in the trailer while you are driving down the road. As for maintenance, you should
keep the battery terminals clean and make sure the water levels are kept up only use distilled
water in batteries. If you don't know how to do either, just ask someone with experience or have
an RV service department do it or show you how. It's not that difficult, but sometimes the
batteries can be a bear to get to. Not having electrical hook-ups makes our basic discussion
more complicated. But we will keep it short and simple. If you have a generator, you can run
your appliances just like you are plugged in. Well, it's not quite that simple, but a generator
produces the same TYPE of power as a campground pedestal. The issue is whether or not it
produces as much power. If you don't have a generator, the only way to run the majority of your
appliances is to use the power from your batteries. That requires something called an
"inverter". Some motorhomes and higher end fifth wheels have an inverter, but most towable
RVs do not. If you are interested in more details on being without electrical hook-ups and more
details on the electrical systems, keep reading. Otherwise, you have the basic information you
need. We started our RV lifestyle with the basic understanding of RV electrical systems as set
forth above. Actually, we knew less than what we discussed above. Still, we were able to go on
the road and fully enjoy the capabilities of our RV. However, in time we learned a little more and
the new knowledge has been beneficial in broadening our lifestyle. So we will try to pass on a
little of that knowledge below. Well, volt power is provided by the electrical pedestal at your
campsite or by running your generator if you have one. Volts are a measure of the "force"
pushing the electrical current through wires. Think of it like water pressure. The higher your
water pressure, the more water that is pushed through. Obviously, volt power pushes electricity
through with much more force than volt power. But with a little research I found that these are
basically one and the same. For practical purposes there is no need for most of us to
distinguish between the two. I will always call it volts because it makes the math we need to
understand all this easier. You'll see what I mean later. Now, there is more terminology that
always comes up when talking about RV electrical systems. So let's see if we can help
understand "AC" and "DC". We all learned this in our basic science classes in school, but most
of us forgot it. However, in RVing it actually becomes practical and helpful to know the

difference. AC is "alternating current". That means that the electricity flows in both directions.
In other words, picture electricity moving through a wire from right to left. Then it stops and
moves back left to right. It "alternates" - stopping and starting and reversing direction and
moving in a wave. Of course it happens so fast, we never know it. DC stands for "direct
current". This means that the electricity flows in one direction. Because DC current always
flows in one direction, it stays constant. Many appliances and motors are better suited to that
constant current. DC direct current is produced by batteries. So your RV batteries your volt
system supply power to DC appliances like certain lights and motors. For example, motors that
run electric jacks and slides, motors that run hydraulic jacks and slides, and motors that run
water pumps get their power from the batteries. Also, most built-in generators use DC from the
batteries to start or crank the generator. Here is a graphical representation of the different
currents. The AC current is at the top and the DC current is at the bottom. There is no need to
get into the science of how it all works. DC was once the standard in the United States. But AC
took over because it could be pushed over long distances more efficiently. Those of us that
have owned houses never worried about "AC" vs "DC". In stick homes, it is all AC and we never
cared much about the difference. We just plugged in stuff and it worked. The only DC we used
was whatever ran on portable batteries - flashlights, etc. Bottom line. The campground electrical
pedestal and generators supply volt, AC power to most of your RV appliances TVs, microwaves,
air conditioners, computers, blow dryers, satellite receivers, etc. The batteries called "house
batteries" or "coach batteries in your RV supply volt, DC power to non-AC appliances in your
rig. Okay, I'm way out of my league here. So I won't attempt to define these terms in great detail.
But it is helpful to know the relationship between volts, amps, and watts to know how much
power you need to run your appliances. Watts are a measure of electrical power. Volts are a
measure of force or pressure through an electrical circuit. Let's go back to our water pipe
analogy. As I said before, Volts are like water pressure. Amps are like the water flow rate. Watts
are then like the total water output produced by the combination of water pressure and flow. So,
electrical power is determined by the amount of electrical current amps and the amount of force
volts used to push that current. The higher the force volts or the higher the current amps , the
more power watts there is in an electrical circuit. We care because we have to determine how
much electricity we need to run the goodies in our RV. These math problems help in figuring out
what our batteries can do, what appliances we can run at the same time in various situations,
and what future upgrades to the electrical system we might want to undertake. We usually need
to know amps since most of our RV electrical knowledge is based on amps. We plug into amp,
amp, and amp electricity sources. We always know volts. And wattage is usually available. It's
located on the appliance nameplates or in the owners manuals. Or, wattage can be estimated by
using the many online wattage tables for common RV appliances. Of course, if you use online
tables, remember they are just estimates as your actual appliances may vary. So why can we
run so many appliances at the same time with 50 amp service when we were more limited at 30
amp service? Quite a difference. Ah, but there is more to the story. Remember at the beginning
when we talked about a amp power cord having 3 prongs? Well, those three prongs correspond
to a hot volt wire, a ground wire, and a neutral wire. But the amp power cord has 4 prongs.
Those four prongs correspond to a ground wire, a neutral wire, and 2 volt hot wires! We have
two lines capable of 6, watts each, not just one. Our total is now 12, watts of potential power for
amp service as opposed to only 3, watts for amp service. Now you can see why amp service
gives us so much more capability than amp service. Another note on amp service. Almost all
RVs are wired such that the two amp, volt lines are used separately. In other words, some of the
appliances are wired to one hot leg of the amp service and the remaining appliances are wired
to the other hot leg of the amp service. And now we also know why there are two amp breaker
switches shown on our pedestals - one for each hot line. But even though there are two
switches marked "50", they do not operate independently. The whole circuit will trip if one line
is overloaded. Finally, this is another good reason to have a amp surge protector with voltage
protection on your amp rig. Those devices test both lines of the amp service and protect all
your appliances no matter which leg they may be on. If you do not have one of these devices,
one bad leg could be the reason some appliances work and others don't. However, one bad leg
will probably lead to much worse problems than that. The neutral in a amp circuit is there to
help balance the total volts between the two hot lines so they each carry only volts and no
more. Our microwave takes watts according to the nameplate. According to our RV owners
manual, an RV water heater will use about 10 amps, a roof top air conditioner uses 13 - 15 amps,
and an electric space heater uses 10 - 15 amps. Any appliance that has an element to heat or
cool takes lots of amps. So if we run our air conditioner, have the water heater on electric
instead of propane , have the refrigerator on electric instead of propane , run the microwave, the
coffee maker, and the TV we will need We had better be on 50 amp service or we can't do that.

So that's how you determine what appliances you can run at the same time when you have AC
power. Find the wattages for each appliance and determine the total amps. Then compare that
figure to the amps your power source can supply 20, 30, Obviously, you have to make more
choices when on amp service than you do when on amp service. Well, the above is one method
for figuring what appliances you can run at the same time. Another method is trial and error.
That is probably the most popular method among RVers - just keep turning things on until the
pedestal breaker trips. Computing the amps required for each appliance is also important when
determining what size generator you might want. We didn't know that at the time we bought our
rig, so we just said "Yes, give us the generator option. We ended up with a Onan watt propane
generator. Since generators produce volt AC power, that means ours will produce So, with the
generator on, we can pretty much run the same appliances that we can with a amp hook-up. At
least until a neighbor tells us to shut the thing off or we run out of propane. One last comment
on calculating amps and tripping breakers. An initial amp "surge" is typical for starting any
appliance containing a motor or compressor. So even though your total amp calculations,
appliance by appliance, might be within your amp or amp threshholds, you can still trip
breakers when you turn on a new appliance and add it to the circuit. To compensate for the
start-up, build a little cushion into your calculations. And avoid plugging in with several
appliances in the "on" position. Well, yes they are. BUT now we are going to look at amps from
a volt, DC standpoint. Why do we want to do that if most of our major appliances are volt, AC
appliances? Well, we may want to park our RV in places where we can't plug into an AC power
source. Or we may not have a generator. Or we may not want to run our generator to produce
AC power because of the noise or cost of fuel, etc. An inverter is a device that "inverts" DC
current and changes it to AC current. We'll use easy math. Let's say we have a TV that uses
watts. So the rule of thumb is to multiply the AC amps required by an appliance by 10 to
determine the DC amps it would take to run the same appliance using batteries and an inverter.
You can see that it takes significant battery capacities to enjoy the full capabilities of an RV
when not hooked up to "shore power" or running a generator. Batteries for RVs are rated by the
"amp-hours" they provide in a 20 hour period. Why 20 hours? Well, I won't get into that, but just
think of it as how many amp hours a battery can supply in a day from full charge to being fully
discharged used up. Let's say we want to use our inverter and batteries to run our two TVs,
satellite receivers, a few lights, and two laptops all plugged into AC outlets in the rig for five
hours during the day. Let's say we've calculated our total watts and figured the appliances
would take a total of 5 AC amps. We know from our previous discussion that it would take 50
DC amps 10 X 5 amps using the batteries. If we ran all those appliances for 5 hours that would
be amp hours 50 DC amps X 5 hours. So we would need a battery bank that has a total capacity
of at least amp hours. Ah, but it is not quite that easy. So, in our example above, we would want
a battery bank with a capacity of at least amp hours. Most RVs don't come equipped with a
battery bank that large as standard equipment. And most RVs have only one or two batteries
with a total capacity of - amp hours. RV manufacturers always try to keep costs down. Even
though most mid-range and higher RVs are supposed to be "self-contained", it seems the
industry presumes that all RVs will be plugged into shore power all the time. So let's look at our
options if we want to upgrade that lame battery bank that came with the rig. A Starting Battery is
what is used in most vehicles to start engines. They are designed to provide quick, powerful
bursts of energy but are not designed to be discharged over and over. Deep Cycle Batteries are
designed to be discharged and recharged several times and to provide energy over a long
period. There are also hybrids out there that are designed to start motors and provide long-term
energy. They are used mostly in marine applications. So just be sure that your house batteries
are Deep Cycle Batteries and not Starting Batteries or hybrid also called "dual purpose" Marine
batteries. I won't get into the technical construction differences of these types, but they are all
lead acid batteries. Instead, I'll provide links to some really informative web pages. Check out
these great websites for more detailed and technical information on deep cycle batteries. The 12
Volt Side Of Life. Jack Mayer - Battery Bank. Wet Cell batteries are the most common in RV use.
Plus, RV manufacturers like to cut costs wherever they can, so house batteries will typically be
Wet Cell, and the battery bank will typically be inadequate unless one always parks with
electrical hook-ups. The consensus among the websites listed above seems to be that AGMs
are the best choice. However, the cost difference over Wet Cells is hard to justify for many
people. If money is not an issue in putting a battery bank together, I'll join the experts in
recommending AGMs. Otherwise, Wet Cells will do just fine. However, the experts agree that
6-volt batteries are better IF you have room for them. They are larger than volt batteries with
similar capacity. The key to that sentence is "with similar capacity". The experts also agree that
when two 6-volt batteries are wired together in "series" basically creating a volt battery , they
allow for deeper discharge more times and have greater capacity than two similar sized volt

batteries. That's right, two 6-volt batteries wired in series creating one volt battery have more
capacity than two volt batteries of the same size. Here is a graphic of two volt batteries wired in
"parallel" on the left and two 6-volt batteries wired in "series" on the right to "create" a volt
battery. I'll go with the experts one more time. If you are replacing batteries or upgrading and
space is not an issue, I'd recommend two 6-volt batteries wired together over single volt
batteries. NOTE: When people tell you to put "golf cart" batteries in your RV, they are talking
about 6-volt deep cycle batteries wired in "series". If you have gotten this far, I'm guessing you
are interested in using batteries and an inverter and parking without electric hook-ups - at least
once in awhile. At this point you have a few choices. You can use the information above to see
what your current system is capable of and use it accordingly 2. You can use the information
above to see what you might need to upgrade your current system 3. You can scrap your
current system and start over. It's best to have a battery bank that includes batteries of the
same type, size, and age. We stated before that your batteries will last longer if you do not
discharge them fully. But how do you know how far they have been discharged? You don't
know unless you have a battery monitor. Our rig didn't come with one of those. My main point in
this section is: Once you determine the amount of DC amp hour capacity you need, you should
at least double it. Of course, if you quadruple the size of your system, you will be even less
likely to discharge the batteries too much. But there is a fine line between buying too much
capacity and having enough to keep the batteries in good shape as long as possible. It can be
quite the dilemma. Don't get enough capacity and you can't live like you want to without
hook-ups. Or, if you do run all your appliances, you have to draw down the batteries too much
and shorten their lives. Or get too much capacity and you've simply spent too much money.
That's another reason lots of folks stick to Wet Cell batteries. It doesn't hurt the wallet quite as
bad to make sure you have enough capacity and, if you have too much, you have not thrown
away quite as much as with AGMs. Battery Charging Well, if you are always going to have
hook-ups, you don't need to worry too much about the house battery ies. Whenever you have
an electric hook-up, your battery will get charged automatically. Virtually every rig has a built-in
charger of some kind. The quality of that charge depends on a couple things we will discuss
later. Your batteries are also charged by your motorhome or tow vehicle's alternator as you go
down the road, but that is not a primary means of charging your batteries. There are other
methods of charging, such as wind power, etc. Converters A converter is a device almost every
towable RV comes with. It takes AC power and "converts" changes it to DC power. So if you are
plugged into an electrical pedestal at a campground, the converter is automatically charging
your batteries and running your DC appliances. If you are not plugged in to "shore power", but
you are running your generator, again the converter is automatically charging your batteries
and running DC appliances. Now, most electrical experts will agree that the converter that
comes from the factory in most RVs, while functional, is not the best method for charging your
house batteries. In fact, that is probably an understatement. Standard converters do a terrible
job of regulating how much charge goes into the batteries and they can "cook" them. Batteries
are sensitive little critters. Also, standard converters are designed only to keep the batteries
topped off. So they also do a terrible job of re-charging deeply discharged batteries. An option
is to upgrade to a converter that has multi-stage charging capabilites. They are "smart"
chargers and prevent the overcharging of batteries. You can also get external devices Charge
Wizard brand, for example that plug into some existing converters to regulate battery charging.
Inverters An inverter is a device that inverts changes DC power battery power to AC power so
that you can run AC appliances in your rig without being hooked up to shore power or without
running a generator. Many motorhomes and some upper line fifth wheels come with an inverter
as standard equipment. Ours did not. Again, the standard inverter that comes with your rig may
not have the capability that you want or need. This is another reason why it is very important to
determine the watts required to run the appliances you want to run when not hooked up to AC
power. You can have all the battery capacity in the world, but if your inverter cannot produce
the watts you need, you won't be happy. Inverters are rated by the number of watts they can
supply to your AC appliances. In other words, a 3, watt inverter can provide 3, watts of
continuous power to a combination of appliances. Inverters also have a surge rating that will be
higher than the continuous watt rating. If you recall, AC appliances require a little extra power
upon start-up, so the inverter should be rated to handle those surge wattages. The following
diagram shows a typical set-up where the RV has both a converter and a separate inverter. Then
the charger changes over to an "absorption" or normal charge in which the charge slows down
as the batteries approach a full charge. Finally, the multi-stage charger goes into "float" or
trickle or storage mode to top off and maintain the batteries while making sure the batteries do
not get overcharged. I won't get into the technical reasons why this multi-stage charging is best
for your batteries. That could go on and on. Just remember to have a multi-stage or three-stage

charger in your converter or inverter if possible. While we are on the subject of inverters, we
have to discuss pure or true sine wave vs modified sine or square wave inverters. Yeah, that's
what I said. Let's keep it simple. It's a nice up and down smooth curve. All appliances like the
pure sine wave. Higher priced inverters change battery power into AC power with a pure sine
wave. However, many inverters change battery power into a modified sine wave. The two wave
forms are shown below. Modified sine wave inverters are much less expensive than pure sine
wave inverters, and they will run most AC appliances. That's why RV manufacturers use them
and why many people choose not to go with pure sine wave inverters. However, many
electronic devices such as laptops , medical equipment, laser printers, and other appliances
can be fried by modified sine wave inverters. So, if you want to be able to run all your AC
appliances without worry, a pure sine wave inverter is the way to go. Of course, if cost is an
issue, then the modified sine wave inverter will work with most things. But you need to be very
careful about which appliances will be okay and which ones won't. My suggestion would be for
full-timers to spend the extra money, if possible, and go with a pure sine wave inverter. Solar
Panels The quietest, cleanest, cheapest after initial purchase way to charge batteries is via solar
panels. It is the preferred choice of serious boondockers and all those that like to park without
hook-ups and not use generators. Sunlight is free as opposed to fuel propane, gas, or diesel for
generators. And there are no noisy motors required as in generators for solar panels to charge
batteries. Of course the downside is you can't always depend on clear, sunny skies and solar
panels are not real productive in shade. And solar panels are very expensive battery chargers.
As said before, they provide the cheapest energy once installed, but the upfront costs make it
hard to recover your investment. Many folks think solar is complicated. I did too. But the
complicated part is what we have already discussed on this page. Solar panels are nothing
more than battery chargers. Sure, you still have to figure out what type, size, and number of
panels, but just remember that they are still simply battery chargers. Okay, there are a few
different types of solar panels. But we aren't going to get into that. They all work in basically the
same manner. The important things to know are what output they have, how many you need,
and how many you can fit on your roof. Solar panels are rated by watts of output and the more
watts they produce, the larger they are. But they also have volts and amps ratings as well. Keep
in mind, we don't need to know output to power appliances - the batteries and inverter do that.
We just need to know output to make sure we have enough panels to re-charge our batteries
based on our battery usage when not hooked up to electric. The calculations to determine how
much charging power you need in solar panels can get extensive. A general rule of thumb is to
get watts of panels for every amp hours of battery capacity. Of course all individual needs will
vary, so if you are serious about solar panels for your RV, check out the following websites:. In
addition to the panels themselves, you will need a solar controller or regulator. This is a device
that is mounted between the panels and your battery bank. Because solar panels can produce
more volts than the batteries can take, the controller manages the charge and makes sure the
batteries get the charge they need. The great thing about solar is you can add panels in stages.
In fact, developing an entire system for "boondocking" can be done in stages. That's what we
did. For a complete look at our electrical system upgrade click on Our Electrical System. Well,
that wraps up our discussion of RV electrical systems. Hopefully, it was basic enough and
detailed enough to satisfy a broad range of readers. Our first goal here was to let novices like
me know that they don't need to know everything to get started. Our second goal was to try to
break down the terminology and systems so that even the novice can understand the details,
and so the more electrical saavy person can see how RV electrical systems are laid out. Our
third goal was to help all RVers in the selection of their systems up front or in the modification
of their current systems. Please let us know if there are any glaring errors in the above
discussion. All content Copyright - RV-Dreams. Is It For You? Electrical Adapters Okay, so what
if your RV is a 50 amp RV with a four-prong plug, but the campground doesn't have a 50 amp
outlet? Now, the polarity tester does not test for improper voltage which can harm your
appliances. The "House" Or "Coach" Batteries For the most part, the minimum you need to
know is what we have discussed above. House batteries need to be re-charge
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d and most of them need a little maintenance. What does that mean? And volt power is
produced by batteries. AC Vs. DC Now, there is more terminology that always comes up when
talking about RV electrical systems. Now for the math I promised earlier. Our toaster takes watts
which translates into 6. Our living room TV uses watts - 1. Our coffee maker uses watts - 8. So
Amps Are Amps, Right? So a amp AC appliance requires DC amps. The formula we used earlier

bears this out. Battery Capacities Batteries for RVs are rated by the "amp-hours" they provide in
a 20 hour period. But what does that really mean? In the next section, we will look at the
different types of Deep Cycle Batteries. Most RVs come with one or two volt batteries. If you are
in the latter camp, keep reading. You can scrap your current system and start over NOTE: When
I speak of upgrading, I'm talking about a complete replacement of the batteries. The diagram
below shows a typical RV electrical system set-up with a converter.

