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I think definitions are an important way to frame any discussions. It makes the com-
munication more precise. 

Electricity is electrons in motion.

To understand what electrons are and why they are or are not in motion, we need a 
little understanding of basic physics.

The smallest traditional component of matter is the atom. This is the smallest com-
plete bit that is still that matter. Atoms are composed 
of  a nucleus with neutrons (no charge), and 

protons ( + charge) with electrons ( - charge) or-
biting the nucleus. The simplest atom would be Hy-
drogen. Hydrogen is an element with atomic num-
ber 1.

In atoms that are more complex than hydrogen, 
such as oxygen, additional electrons orbit the nu-
cleus in additional planes. These electrons are bal-
anced by an equal number of protons and neutrons 
in the nucleus so the atom is electrically stable. 
The orbiting electrons occupy orderly shells at spe-
cific distances form the nucleus. Each of these shells can only contain a certain num-

ber of electrons. Once the shell is filled, a tight bonding takes place, and no addi-
tional electrons can be added. Although it is possible to dislodge an electron from 
this tight bonding, it takes a relatively large amount of energy to do so.

As the structure and weight of the atom grow, the number of protons in the nucleus 
increases, as does the corresponding number of electrons orbiting around it. Since 
the electrons can not force their way into already filled shells, they must orbit at a 
greater distance. The increased distance between the orbiting electron and the nu-
cleus decreases the attractive force that holds the electron in orbit.

An atom of copper has 29 electrons in orbit around it's nucleus. It also has 29 pro-
tons in the nucleus, giving it the atomic weight of 29. Because of copper's particular 
atomic structure, only a weak force holds it's outer electrons in orbit, and only a very 
weak force is required to dislodge them from this outer shell, or valance shell, of the 
copper atom.

A strand of copper wire is comprised of billions upon billions of copper atoms, all hav-
ing the same characteristically weak valance electron. The atoms in the wire are in 
such close proximity to one another (most of them are intertwined with their neigh-
bors) that the nuclei of adjacent atoms can exert the same or more attractive force 
on their neighbors' valence electrons than they do on their own. Consequently, many 
of the valence electrons break away from their "home" atoms, momentarily attach 
themselves to other atoms, or float freely within the confines of the wire.

If this cloud of free electrons meandering in the wire could be organized to move in 
the same direction, an electrical current would be generated simply because an elec-
trical current is defined as the flow of electrons from one point to another.

Remember, "like charges repel and unlike charges attract" this 
is the law of charges and the first important law of electricity. 

In a stable atom the number of protons is balanced by an equal number of electrons . 
The electron is held in place by it's attraction to the proton, and kept away from the 
proton by the centrifugal energy of it's orbit.

Electricity
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Some types of materials have atomic structures which facilitate the flow of electrons. We call these types of materials : conductors. Conductive materials allow electrons to flow 
and include metals like: gold, silver copper, aluminium, some plastics,and some ceramic materials. Some materials will change conductive properties as temperature changes.

Conductors: allow an electron flow

Other materials which do not allow the flow of electrons are called insulators. Common insulators include glass, rubber, wood, dry air and pure water. This second class of mate-
rials are use to keep the electrons in place for both efficiency and safety. Insulators are resistant to the flow of electrons and include materials like wood, rubber, glass, some plas-
tics, and some ceramics. Caution is advised as material properties change with voltage levels and temperature. Items are usually designed for specific temperature ranges and volt-
age ranges for these reasons.

Insulators : do not allow electron flow

A wire with insulation is like a pipe for electrons - with the conductor allowing the flow of electrons and the insulator keeping it all in place. Caution! under extreme conditions, materi-
als which are classified as insulators, can become conductors.

Most metals are pretty good conductors of electricity. Many of these materials have an electron in an outer shell which is easily given up. Once the electron moves, it displaces an-
other electron, and so on from atom to atom.  The process which begins the electron motion is called     Electro-Motive Force or EMF. 

EMF = Electro-motive Force, causes electron flow

EMF can be created by many means. Some of the most common types of EMF are:

Electro-magnetism - magnetic fields moving in relation to conductive coils can create electricity, like a motor or dynamo.

chemical reactions - electrons flow during chemical reactions. This is how life works ( among many other things)

Static electricity - rubbing two dissimilar materials together (like fur and rubber) will create and electron flow. Lightning is perhaps the most awesome example.

photo electricity - certain materials will create EMF in the presence of light. (photo cells)

thermo electricity - some materials will create EMF when a contrast in temperatures exists. (Thermocouples)

piezo electricity - compression of certain crystals will cause EMFor electricity resulting from pressure. (this is how my bar-b-q grill igniter works)

Most of the electricity we use is a result of electro-magnetic induction. The principles of this were discovered by Michael Faraday, 1791-1867. Faraday had little formal education 
but became one of the most influential scientists in history. The power you use everyday depends on his ideas and discoveries.
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Albert Einstein had a picture of Faraday in his study. 

Now you can too.

For Electro-Magnetic induction, wind ,water or steam are used to turn a turbine on 
which is an electro magnet. 
Around this magnet are a se-
ries of coils. As a magnetic 
field moves in relation to a coil 
it produces EMF. The power 
created in this fashion yields 
Alternating Current or AC 
power - more on this later.

AC power =Alternat-
ing Current

Another type of power commonly used is a battery (chemical reaction) In a battery 
there is an imbalance of electrons and, seeking balance electrons want to flow to 
even out. So the flow is in one direction from - to +. when balance is achieved, we 
say the battery is dead. This type of power - which flows in one direction only is 
called Direct Current or DC power.

DC power = Direct current

How is electricity used?
A wire with insulation is a pathway for the flow of electrons. A closed loop for elec-
trons which includes EMF is called a circuit. Adding an item to the circuit to use some 
to the power of the circuit makes the circuit useful.

 The item which makes work of the electron flow is called a 
Load. 

There are two types of loads which are classified according to how they use this 
power. The first type is a resistance load which basically converts the power 

to heat. The second type is an reactance load which converts the power to mo-
tion. Newer, solid state devices require more exotic types of loads which we will dis-
cuss in due course.

A simple circuit can be created by using a battery, a light bulb, and a wire to connect 
them. The battery is the EMF, the wire the pathway and the light bulb is a resistance 
load. So this simple little circuit already has many of the concepts and ideas already 
outlined: conductors, insulators, EMF, load and DC power.

What happens if the closed loop of wire is opened?Which direction are the electrons 
moving? Why?

RULE #1 Electricity always follows the path of least resistance.

You don’t want to be that path.
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Circuits-There are three types of circuits: 

Series, in which the entire electron flow goes through the entire circuit.

Parallel, in which the electron flow splits and is distributed through the circuit.

and Combination in which a switch or control device is wired in series to control the entire circuit, and the load is wired in parallel to evenly distribute the load.
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Tesla vs Edison/AC vs DC
In the late 1800‘s as electrification begins,  there were two competing notions of what 
the power configuration would be. AC power, championed by Nicola Tesla and DC 

power championed by Tomas Edison. Edison and 
his company mounted an advertising/propaganda 
campaign to try to make AC power look dangerous. 
They even invented an electric chair and as a dem-
onstration, electrocuted an elephant. 

The big test came with the 1892 World’s Fair in Chi-
cago, called the White City. This was to be the first 
major public event to be electrified. Tesla wins,  
Westinghouse takes notice and makes big invest-
ments in AC. - There’s a great book about this (and 
more) called The Devil and the White City by Eric 
Larson that I highly recommend.

 AC prevails as the main 
type of power generated.  
America presents special 
problems with electrical distri-
bution because of extremely 
large distances for electrical 
transmission.  Over large dis-
tances, electricity is lost 
though resistance.

AC power overcomes this 
problem by using transform-
ers and an understanding of 
OHM’s Law. Ohm’s Law 
expresses electrical transmission mathematically and tells us the by increasing the 

voltage, the resistance decreases. Transformers make long distance electrical trans-
mission ( among other things) possible. As a stage electrician, I’ve never needed to 
apply Ohm’s Law, but it is useful to know it and understand the applications it has. 
This is it: Amps = Voltage/ Resistance.

TRANSFORMERS
By using TRANSFORMERS, voltage can be stepped up or down. Ohm’s Law demon-
strates that as Voltage increases, Resistance decreases which allows for long dis-
tance transmission of electricity with minimal loss.  A transformer is just a piece of 
iron with a pair of wires coiled around it - one with many more turns in the coil than 
the other. The coils of wire are not physically connected. The iron core is immersed 
in an insulating oil bath which does not conduct electricity well.
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Measurements of electricity
4 Basic measurements may be made on any electric circuit.

1) VOLT - The difference in potential of electrical flow between two points in a circuit.(?How many more free electrons there are at one point than another?) Voltage is equal to 
EMF.  Symbol for voltage in equations is commonly E.  Our standard value for voltage (for calculations of loads etc.) is 120V.  Also thought of as a unit of pressure. Pressure 
needed for a current of 1 amp though 1 ohm of resistance. Named after Alessandro Volta (1745-1827), inventor of the voltaic pile :) - this is the forerunner of today’s batteries.

2) AMPERE - the rate of flow of current through a conductor - or - how  many electrons pass a given point at a time?  Symbol is I (for intensity of current flow). Used to de-
scribe a circuit’s electrical capacity. The standard for the most lighting circuits is 20a. House  circuits are commonly 15a. Is a unit of Quantity. The quantity of electricity which will 
deposit 0.00118 gram/second silver - when flowing through a neutral silver nitrate solution. Named after Andre Marie Ampere (1775-1836) a French Mathematician and physi-
cist, considered the Father of electrodydamics.

3) OHM - Everything offers some resistance to electron flow. This is the measurement of resistance. Symbol is : R. Named after Georg Simon Ohm (1785-1854), a German 
physicist.

4) WATT - The rate of doing work. Symbol is P. Can be thought of as use or consumption of electricity, or electrical work - electrons are not consumed, their power is. Named 
after Sir James Watt. a Scottish inventor and engineer.
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Electric Math
THE POWER FORMULA.

 Expresses the relationship between wattage (P), amperage (I), and Voltage (E). It 
states that the rate of doing work is equal to the product of current flow and potential. 
P=I*E - Also called the West Virginia formula...Watts=Volts*Amps or W=V*A. The 
Power formula is useful in calculating electrical loads. This is the one electrical for-
mula I do use as a stage electrician.

Power Generation
AC power reverses direction - in our case 60 complete cycles / second or 60 hz.

in generation, since the magnet and coil are moving in relationship to each other,  
EMF is created. As the  coil moves closer to the magnet the flux is greater and so the 

amount of current fluctuates and can be 
illustrated by drawing a sine wave.

The power in our AC system turns on 
then off in 60 complete cycles each sec-
ond. This becomes a loading problem for 
some motor applications.

To offset the problem of no power over a 

portion of the cycle, polyphase distribution was introduced allowing for significant im-
provement. because the current is fluctuating, electrical components - like lamp fila-
ments vibrate.

Power is distributed differently in different parts of the world. Generally, North and 
South America use 120v as a std while Europe, Africa and Asia use 220v

Japan actually uses two, competing systems.

Power is distributed and delivered to the user in some different configurations or 

ELECTRIC SERVICES.

ELECTRIC SERVICES:

2 WIRE SYSTEM - 1 hot, 1 neutral. 120v potential between them.
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This system is no longer used as a delivery standard in the US. It is not very efficient. 
As you can see in the diagram, only 120V power is available.

 3 WIRE SYSTEM -2 hots, 1 neutral. 120v between any hot and neutral, hots are 
out of phase so potential between two hots is 240v This is the normal delivery for 
household power. Allows for flexibility in  providing both 120v power and 220v power 

for heavier use such as electric hot water heaters, stoves, dryers and furnaces. Typi-
cal household standard is 100 amp capacity.

4 WIRE SYSTEM - 3 hots 1 neutral. 120v between any hot and the neutral, hots 
are 120 degrees out of phase so potential between any 2 hots is 208V. This is nor-
mal distribution for industrial use. Allows for polyphase delivery as well as 120v 
power. Heavy motors make use of polyphase delivery which allows for continuous 
power. Large electrical consumers use 
this type of service for more flexibility in 
using electricity.

Polyphase power is important for heavy 
duty motors and large electrical 
consumers.This diagram shows how the 
power in each phase is 120 degrees out 

of phase, allowing almost continuous power delivery.

Example: Power delivery at the ASNMSU/CFTA  there is a transformer outside the 
shop.

via Power Travels into the basement where it is divided into different uses: HVAC, 
building general lighting, perform-
ance lighting, continuous lighting, 
emergency lighting and audience 
lighting.. Continuous power 
feeds some circuits in the build-
ing providing egress. Emergency 
power kicks in anytime regular 
power is disrupted. The main pur-
pose of the emergency lighting is 
to get the audience safely out of 
the building in the case of an 
emergency - and is required by 
code for an audience.This build-
ing has two other sources of 
power. The first is a large genera-
tor which provides emergency 
power and the second is a photo-
voltaic array on the roof which 
can generate all the daytime - 
non-performance needs for this 
building.

MEASURING ELEC-
TRICITY USE

Electrical use is measured in 
Kilowatt hours. Residential power is charged differently from commercial power and 
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the price may vary widely depending on the amount used and time of day used - on 
peak or off peak, and area of the country.

Here’s an example:

From $0.10057/kWH to $0.19320/ kWH

Big power users are charged differently : Customer charge($25), Demand 
Charge($16.65) and per kWH from $0.18022/kWH to $0.04866/kWH

Every 2.0-3.0kW of lighting load requires an additional 1kW of cooling. Therefore, 
theoretically, every 1kW reduction in lighting results in 1.3-1.5kW drop in total energy 
requirements.

Power companies like big consumers - they are reliable. The power company can 
predict how much electricity they will use and when they will use it. Because of this, 
big consumers get better rates. Residential customers on the other hand, are hard to 
predict and electrical use can vary widely. This randomized pattern of use means the 
power company has to have generation capacity on standby and is therefore more 
expensive.

 Electrical Hazards
! DANGEROUS VOLTAGES

There are two ways electricity can injure or kill you: though burning, or by disrupting 
electrical signals within the body. When current passes through the body, the function 
of organs can be disrupted or halted. In addition, as current passes through the body, 
resistance will cause serious burns. 

Current greater than 15 mili-amps  flowing from arm to arm may make it impossible 
for the “victim” to release. Current of 1-2 amps @ 120v may be enough to be fatal. 
Current as small as 10,000th of an ampre and voltage as low as 40v can be damag-
ing. There are endless variables such as temperature, humidity, diet, rest etc that fac-
tor into how electricity may affect your body.  The best practice is to take no chances.

A short circuit is an “electrical emergency” in which current is diverted from the path 
designed for it. Short circuits can be extremely destructive and dangerous. A ground 
is a low resistance path to divert current - literally into the ground and is protection 
against destruction and electrocution.

Some common sense rules in dealing 
with electricity:
! 1)! Electricity always follows the path of least resistance, don’t become 
! ! part of it.

! 2)! When working with current, a good rule is to keep one hand in your !
! ! pocket.

! 3)! Remove all jewelry etc before working on live electric circuits.

! 4)! Keep your hands dry at all times.

! 5)! Wear full coverage bandages on all open wounds.

! 6)! If you don’t know what you are doing, don’t do it. Consult your super-
! ! visor or a trained electrician.

! 7)! Use tools coated with rubber or plastic when working with electricity.

! 8)! For elevated jobs, use non conducting ladders or lifts.

! 9)! Disconnect all loads and devices from power before serving them.

! 10)! Don’t touch bare wires.

! 11)! Don’t overload circuits or bypass circuit breakers or fuses.

! 12)! Maintain integrity of ground circuits - this is your protection.

! 13)! Check cables and connectors periodically.
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WIRE
Typical wiring is copper, although many types of wiring is aluminum. Aircraft are typi-
cally wired in aluminum because it is much lighter.

During the 60’s and 70’s - low cost housing began to be made with Aluminum wire. 
Aluminum is a fine conductor - but reacted with then, standard fittings. Over time, 
when aluminum is in contact with some other metals, will develop an oxide coating. 
This coating make it slightly harder for current to flow. This develops heat which ac-
celerates the problem. Eventually, arcing occurs to complete the circuit. This can 
cause fires. Now, fittings for aluminum wiring are widely available and must have that 
information imprinted upon them.

Stranded wire has a higher carrying capacity than solid conductors. Stranded wire is 
also used in our theatre cables because it allows the cables to be more flexible. Wire 
capacity is determined by the the size of the conductor, solid or stranded and mate-
rial.

The size of the cable is termed it’s gage.

Look at the table on the next page for allowable loads.

Notice in this chart that a 12 gauge wire has more carrying capacity than a 14 gauge 
wire. wire size is inverse to it’s gauge. The most common wire in theatre lighting ca-
bles is 12.  12 gauge wire is designed to safely carry 20 amps of power under most 
common uses.

You might notice wire insulation is often colored. These colors have std uses:

White = neutral (grounded)

Black = hot

Red = hot

blue = hot

Section 2

Cables and 
conductors
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white coded black = hot

green = ground

bare copper = ground

Cable is designated by #of connectors, gage and jacket or insula-
tion.

our cable then, is:  3/12/so. S being stranded and o being oil resis-
tant.

Some other types of wire 
commonly used in the 
theatre include lampcord, 
also called “zipcord”. It is 
a 2 wire (2 conductor) 
wire used often to wire 
practical lights for stage 
sets. It comes in 14, 18 
and 12 gauge sizes with 
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14 most common and 12 most expensive. Take special note if using zip cord in an application that it is likely the weak point 
in the circuit and there is no third wire, or ground to act as a safety. Typically, one side of the wire (or one conductor) has a 
texture moulded into it which makes tracing wires for correct polarity easier. Another type of wire found - less commonly ( 
thankfully ) is asbestos insulated wire. Asbestos was the ideal insulator. It was completely heat resistant, conducted no 
electricity, and was cheap. Unfortunately, we now know that exposure to asbestos is potentially carcinogenic. It was in com-
mon usage until the 1970’s. Any asbestos wiring on existing lighting equipment must be replaced. Here’s what it looks like:

We often use “circuit accessories” like cables to extend our 
reach, twofers to plug two items into one circuit and adapters 
to change from one plugging system to another. Each time 
something like this is added into a circuit, another possibility 
for failure is inserted along with it.Most theatres have enough 
cable that managing it becomes a problem requiring a solution. We have adopted a simple system in which 5’ long ca-
bles have yellow tape at the plugs identifying them, 10’ long one are red, 25’ are blue and 50’ double blue. This simple 
system makes getting your hands on just the right piece of cable a much easier task.

Most of the wiring we are concerned about in the theatre will be the temporary wiring for shows. The receptacles we 
plug into are HARD WIRED and considered permanent circuits. The connections to these circuits are considered tem-
porary and different systems have different shapes. Usually these shapes allow the user to safely connect the correct 
type of circuit to the correct type of power.

Connecting to these circuits, we use connectors - the ends on a regular extension cord 
are an example and they are called EDISON connectors. All Edison con- nectors used in 
a theatre for power distribution must have 3 prongs - hot neutral and ground. Addition-
ally, regular edison plugs are made to handle a maximum of 15 amps. Code for most 
Edison plugs in a theatre are to have the neutral pin set sideways - this allows larger 
items - up to 20 amps to be plugged in. This type of plugging system is in used at the At-
kinson Recital Hall. A benefit is that any regular extension cord can be used to cable 
circuits. (for circuits under 15 amps)
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We use a stage two pin and ground plug. It is rugged, designed for 20amps, fairly inexpensive, and widely used. In this 
system, the ground is the center pin and one pin is offset further away ( the hot). Note the slot in each pin. This allows ten-
sion to be maintained in the cylindrical sides of the “female” plug , ensuring good electrical contact. Periodically, it is good 
practice to “spread the pins” by inserting a pin spreader or pocket knife blade in this opening. Failure to do this can lead to 
arcing and, ultimately, catastrophic failure.

One other system is a twist lock system. The ground is a pin with a tab - the cable is joined and 
twisted to “lock” the connection.

Important to note that connectors are for temporary circuits only. Using temporary connectors long 
term will lead to arcing, circuit failure and/ or fire. Long term use of extension cords can lead to seri-

ous electrical problems.

Adapters are often used to 
connect dis-similar systems.

At right: a stage 2 pin and 
ground to edison adapter.
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Other Cable and connections

All previously mentioned systems are rather typical connections for providing power for typical lighting instruments. Many modern theatres have need of additional types of cabling 
and wiring.

Powercon

The powerCON is an electrical connector manufactured by Neutrik for connecting mains power to equipment in a small space. It looks and works similarly to the Speakon with the 
line connector inserted in the chassis connector and twisted to make contact and lock. Both line and chassis connectors are fully insulated even when disconnected.

The original and most common version of the powerCON is rated at 20 A. It comes in two deliberately incompatible variants to prevent people connecting two mains supplies to-
gether. The type A is blue and used for power sources (power flows out of a blue-ended cable, into a chassis socket). The type B is white and used for power drains (power flows 
from a chassis socket into a white-ended cable). Couplers are available with one chassis socket of each type mounted on the ends of a plastic tube to extend cables.

Later[when?], Neutrik introduced a larger 32 A version of the powerCON. Unlike the 20 
A version the 32 A version comes in only one variant which appears to be intended for 
use as a source. [1]

The main advantages of the powerCON are high current capacity in a small space and 
locking action. The main disadvantages are cost and reliance on a single vendor. Older 
models are not designed to be connected/disconnected under load (which makes them 
unsuitable for equipment used by untrained personnel). Neutrik fixed this issue with the 
powerCON TRUE1 which is a connector with breaking capacity, meaning it can be 
connected/disconnected under load.[2]

(from wikipedia) We currently use powercon connectors in LED fixtures and Varilights.
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Break outs

Break outs are designed to make cabling a show easier and for electricians to have 
to handle less cable. They  can plug into special output  located on the side of the 
plugging box, which have 6 circuits and the other end has stage pin plugs for 6 differ-
ent circuits. They can be purchased in the opposite direction too.

DMX

Technically, DMX is an abbreviation for DMX512-A, the ESTA (Entertainment Serv-
ices Technology Association) Standard for controlling lighting equipment and related 
accessories. In January 2011 ESTA merged with PLASA, a similar organization in the 
UK. The new organization is called Plasa.

A wide variety of lighting control consoles, controllers and other devices that output 
DMX signals can be used to connect to an even greater variety of lighting fixtures 
and accessories that can be controlled by DMX.  DMX controlled lighting systems 
are used in many professional settings, including concert lighting, stage lighting, stu-
dio lighting, theme park attractions, and much more.

In recent years, the DMX standard is being used more frequently in Architectural light-
ing projects, including illumination of building exteriors, accent lighting, general pur-
pose building management and high-end residential lighting.  This is due primarily to 
the high popularity of LED based lighting fixtures, which are frequently controlled via 
DMX signals.

DMX cables use XLR-5 (XLR plugs with 5 conductors) and devices can be daisy 
chained together, so most DMX devices would have an in and an out. Some devices 
require termination. This is a device that looks like a connector without the cable.

We will take a closer look at DMX in control systems.
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Low Voltage Power

We have a number of Morpheus color changers which in addition to using DMX, are 
powered by a low voltage power supply. The cable for this looks like DMX (XLR 
plugs) but have only 4 connectors, or pins.

Ethernet Cables

Our  theatre has it’s own ethernet network - dedicated to the lighting systems and 
ethernet “nodes” are placed around the space to connect DMX devices to this net-
work.

Keeping it all straight

Developing a system to identify cables by type and length is essential for any cable 
inventory. Here at NMSU we use colored electrical tape to create the following color 
designations:

5’ = yellow

10’ = red

2 way5’ = blue

50’ = 2Xblue

low voltage = orange +length color

DMX = green + length indicator

This way, the electrician can tell at a glance, what kind of cable and how long a cable 
he has.

When not in use, cables should be coiled, and usually connected to themselves. This 
lessens tangling and protects the connectors.

There are even more cable types you might see around our space - it is a compli-
cated place. None of these are technically part of the lighting system, but it doesn’t 
hurt to be aware of them.

Cue light system - used by the stage manager for cueing stage, fly, sound, video or 
actors when head set communication isn’t either possible or practical.

Head set - out theatre has 4 different channels to make communications a little less 
hectic.

Video - there is a dedicated video projector in the back of the house, but futher video 
signals are possible via a number of input/output jacks available throughout the 
space. There is also a show “channel” visible in the dressing rooms and green room 
so that show personnel can see what’s happening on stage.

Audio in ( microphone ) / Audio out (speaker) - all sound wiring is completely sepa-
rate from lighting wiring. Failure to keep these two separate will result in very noisy 
sound.

Data - data ports are all over the building. In addition to these, there are data ports 
that tie directly into the booth.

Edison outlets - there are 3 “flavors” of outlets backstage. (we aren’t sure what is dif-
ferent about them...( this is under investigation)

Backstage speakers

light sensors,

occupancy monitors, 

HVAC controls,

 Fire systems, etc.




