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Every	 grower’s	worst	 nightmare	 has	
to	be	an	electrical	fire.	The	sad	part	is,	
grow	room	fires	happen	far	more	often	
than	 they	 should,	 usually	 caused	 by	
overloaded	 electrical	 connections,	 or	
cheap,	defective	products.	

Novice growers are constantly putting them-
selves at risk by not planning their electrical 
installations right. The most important thing 
to understand when setting up a new indoor 
garden is your power requirement. Modern 
indoor gardens use HID grow lights, air con-
ditioners, dehumidifiers, oscillating fans, con-
trollers, and more. All those watts add up fast. 
Since lights consume more power than any-
thing else in your garden, we are going to take 
a look at the proper procedures for installing 
a lighting controller and bringing in the neces-
sary electrical wiring to safely supply power 
for your lights. Here’s the good news: Anyone 
with their fair share of common sense, the 
right tools, and a healthy ‘do-it-yourself spirit 
can safely install the power for almost any 
indoor garden setup. However take heed: you 
need to pay careful attention to what you are 
doing and work from a predetermined plan – 
there’s no room for guesswork when planning 
your indoor garden’s electrical system. And, 
once you have planned your installation, it’s a 
must to consult with a licensed electrician to 
check your plan before doing anything. 

120V/240V 4-WIRE ELECTRIC SYSTEM

Before we begin bringing power to the garden, 
we need to do a quick review of the standard 
North American electrical system. In Canada 
and the United States, a standard electrical 
service drop consists of three wires that enter 

In this picture, you can see the main point of entry 
for the three service wires coming in from above and 
entering a conduit, on their way to a main electrical 
service panel.

This picture shows a grounding rod driven in to the 
earth, with a wire that runs up to the main panel. 
This is the proper method of grounding your electri-
cal system. Fault currents are carried directly to the 
earth.

the structure from overhead, or sometimes 
from an underground service feed. Two of the 
wires are 120-volt lines of opposite phase, 
and one is a neutral line. This type of service is 
called a “single phase” electric power system 
and it can supply households and businesses 
with 120 and 240-volt power circuits.

From their main point of entry, the three ser-
vice wires proceed to the main panel where 
they connect to the meter and to a bus bar 
where circuit breakers snap in. Circuit break-
ers provide the protection for various branch 
circuits in the structure. The main service 
panel will always have a master fuse or circuit 
breaker that can cut power to all of the branch 
circuits. Always turn this off before working 
on the panel or on any circuits. Service capac-
ity for a typical main panel is usually from 100 
to 200 amps of 240-volt power. Older struc-
tures may have outdated panels with lower 
capacities. If you have an outdated main ser-
vice panel, you should upgrade the panel to 
comply with current codes and standards. It’s 
the only way you can ensure your electrical 
system will be safe. 

At the main panel, a fourth wire is introduced 
into the system, which is the ground. The 
ground provides a path for current to escape in 
case of a circuit fault. On a proper main panel 
installation, there will be a copper ground-
ing rod driven at least ten feet into the earth, 
with a wire that runs up to a grounding bus 
bar in the panel. Some older electrical systems 
have a ‘mechanical ground,’ where the ground 
is made from the neutral bus bar at the main 
panel. The ‘mechanical ground’ method is gen-
erally not acceptable and if you have an older 
panel with a mechanical grounding system, it 
is recommended that you upgrade your panel, 
or install a grounding rod and locate all of your 
ground wires on an isolated grounding bus bar.

CREATInG BRAnCh CIRCUITS

From the main panel, you can create 120-volt 
and 240-volt power circuits for your garden 
by installing the appropriate circuit break-
ers, conduit and wiring. A	120-volt	circuit	 is	
made	with	one	120-volt	hot	wire,	a	neutral,	
and	a	ground.	A	240-volt	circuit	is	made	with	
two	120-volt	hot	wires	 (of	opposite	phase),	
a	neutral,	and	a	ground	wire. From the main 

panel, a 240-volt circuit is made by installing 
a 2-pole circuit breaker, which taps both 120-
volt lines from the bus bar of the panel. The 
neutral line is derived from the neutral bus bar 
at the panel, and the ground from the ground-
ing bus bar. Naturally, you need to make sure 
that your main panel has the capacity to handle 
your electrical needs. A panel survey is the 
first thing you should do before evaluating the 
potential of your installation.

To install a DPC-15000-50A-4P lighting con-
troller that will supply 240-volt power for ten 
1,000 Watt ballasts, you will need to install a 
circuit that can handle 50 amps of continuous 
power at 240-volts. Because	standard	circuit	
breakers	are	capable	of	handling	only	80%	of	
their	rated	load	when	running	on	a	continuous	
basis,	you	will	need	to	install	a	60	amp	break-
er	at	your	main	panel	in	order	to	provide	the	
Powerbox	with	adequate	power	availability.	
Likewise,	 if	you	are	 installing	a	DPC-15000-
60A-4hW,	or	other	60	amp	capacity	Power-
box	model,	you	will	need	to	install	an	80	amp	
breaker	at	your	panel	in	order	to	provide	the	
Powerbox	with	adequate	power	availability.	
If	you	are	installing	a	Powerbox	rated	for	30	
amps	of	capacity,	you	will	need	to	install	a	40	
amp	breaker	at	your	panel.	All	breakers	ref-
erenced	are	2-pole	breakers.

SELECTInG PRoPER WIRE GAUGE

The next thing you need to do is determine the 
gauge (thickness) of the wire you will need to 
safely handle the load you will be run
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This photo shows a close-up of where the hot wires 
connect to the terminal lugs of the breakers at a 
main panel. A 2-pole breaker has two hot wires 
(black and red). A single pole breaker has one hot 
wire (either black or red). You can spot a double pole 
breaker by its double thickness and the bar tying the 
two switches together.

This photo shows a 1” diameter EMT conduit originat-
ing from the main panel and running along the side of 
a structure. A conduit like this carries the four wires 
for a 240-volt, 60 amp circuit to the location where 
the Powerbox will connect.

be – the garden area. This is another step that 
requires very careful planning. The safest and 
best choice for bringing the wires from the 
main panel to their destination is to use Elec-
trical Metallic Conduit, or EMT for short. EMT is 
metal tubing that comes in various diameters 
and it shields the wires from weather and any 
other contact. It’s easy to work with, provided 
you have a few of the right tools. 

When running your wires, you should never 
use exposed wiring that can easily be cut or 
punctured in a rugged garden environment. 
Using EMT is a vital step to ensure the safety 
of your installation. Decide where the termi-
nation for your circuit will be and then plan 
an accessible route for the circuit from your 
main panel, where the conduit will begin, to 
the location where the power is needed. You 
will have to make various bends in the conduit 
along the way – try to make as direct a route 
as possible so as to minimize the wire length 
and minimize conduit bends. Fewer bends will 
make it easier to pull the wire through later. 
Connectors are available to mount conduit to 
the panel enclosure, to join conduit pieces to-
gether and to terminate to almost any type of 
electrical box. There is also a simple tool avail-
able at Home Depot for bending the conduit 
perfectly. Mount the EMT securely using the 

companion clips.

PULLInG WIRE

Once the conduit is secured firmly in place, 
you pull the wire through from the panel to the 
destination, with a fish tape, which is a thin, flat 
steel ribbon on a reel. Be sure to buy at least 10 
feet more wire length than you need for each 

Wire Gauge and Capacity

AWG Circular Mils
Current Capacity 
(Amps) Under 75’

Current Capacity 
(Amps) 75’-150’

1 83694 209 120

2 66358 166 95

4 41738 104 60

6 26244 66 37

8 16512 41 24

10 10384 26 15

12 6529 16 9

14 4109 10 6

16 2581 6 4

ning through the Powerbox. Failure to use 
adequately gauged wire can result in circuit 
breakers tripping, wires overheating, and 
potentially harmful conditions. Using the cor-
rect size wire for the amperage requirements 
of the circuit will allow power to flow to your 
lights with minimal resistance, and it will pre-
vent the wire from overheating and poten-
tially starting a fire. Always remember that the 
smaller the wire’s gauge, the larger the wire’s 
diameter. Two factors will determine the wire 
gauge required for any installation. First is the 
length of the wires, and second is the amount 
of current the wires need to carry. The table 
below provides a guideline for the wire gauge 
required for your circuits. For medium length 
wire runs of 75 feet and under, you will want 
use 400 circular mils per amp. For longer wire 
runs of 75 to 150 feet, calculate your require-

ments by using 700 circular mils per amp.

BRInGInG CIRCUITS To ThE GARDEn

The next step is getting the wires from the 
main panel to the place where they need to 

circuit you are pulling. When buying wire, buy 
BLACK for 120-volt phase 1, RED for 120-volt 
phase 2, WHITE for neutral, and GREEN for the 
ground. Push the fish tape from the termina-
tion point of the conduit back through until it 
reaches the entrance at the panel. Make	sure	
the	main	is	OFF!! Carefully pull about two feet 
of fish tape out and securely tape the wires 
you’re about to pull through, to the fish tape 
with black electrical tape, in a staggered man-
ner so that it will round bends easier when 
pulling through the conduit. With one person 
feeding the wires in at the panel and avoiding 
kinks and tangles, and the other person reel-
ing-in the fish tape from the other end, care-
fully pull the wires all the way through from the 
panel to the location. You will then have all of 
the raw wires for the circuit sticking out at the 

panel end and the termination end. 

InSTALLInG ThE CIRCUIT BREAKER

Now that all of the wiring is in, it’s time to in-
stall a 2-pole circuit breaker. The cover to 
your main panel should already be off, expos-
ing the bus bars where the breakers actually 
snap in. Trim the white wire to a manageable 
length, strip the end about 3/8”, and secure it 
to an empty spot on  the neutral bus bar. Re-
peat the procedure for the green wire and at-
tach to an isolated ground bar. Next, trim the 
red and black wires, strip the ends about 3/8”, 
and attach them to the terminal lugs on the 60A 
breaker. Tighten the screws very tightly. Route 
wires neatly on the side and snap the breaker 
into its location.
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This picture shows the circuit wires terminating to a 
14-50R outlet receptacle, with the protective cover 
removed. 

For making a hardwire Powerbox connection, use a 
junction box like the one shown to join the incoming 
wires to the Powerbox wires.

It is critical to connect the neutral wire se-
curely to the neutral bus bar and the ground 
wire to an isolated grounding bar. Once your 
circuit breaker is installed and all wires are 
securely attached, double-check everything 
for accuracy. Make sure all wires are routed 
without being pinched and make sure the 
breaker is firmly snapped in place. If every-
thing looks good, replace the security cover 
on the panel, but make sure to leave the main 
breaker and the breaker you just installed in 

the OFF positions. 

TERMInATInG ThE CIRCUIT

Now you need to terminate the wires at their 
destination to a NEMA 14-50R outlet that the 
Powerbox DPC-15000-50A-4P will plug di-
rectly into. Secure your 14-50R outlet to a 
suitable location, attach the conduit, and trim 
the wires to the appropriate length. Next, at-
tach them to the proper points on the outlet and 

then replace the cover on the outlet.

ChECK YoUR ConnECTIonS

Clean up your work area and triple check all 
of your connections. If everything looks good, 
go back to the main panel and turn on the main 
circuit breaker and then the 60 amp circuit 
breaker you just installed. If the breaker stays 
on, that is a good sign. Next, you will need to 
use a volt meter to test your circuit at the 
point of termination, which is the 14-50 outlet 
receptacle you installed. Perform the follow-
ing tests on your outlet to ensure it is installed 
properly:

TEST	 	 PROPER	RESULT

Black + White 120 Volts AC

Black + Green 120 Volts AC

Black + Red 240 Volts AC

Red + White 120 Volts AC

Red + Green 120 Volts AC

If all tests produce the proper results, then it is 
safe to plug in your Powerbox. First make sure 
that the main circuit breaker on the Powerbox 
is set to the OFF position and then firmly press 
the 14-50 plug into the 14-50 outlet recepta-
cle. Proceed to follow the Powerbox instruc-
tion manual from this point.

If you are building or upgrading an indoor 
garden that you hope will provide years of 
bountiful productivity, you need to build a solid 
electrical infrastructure. That requires an in-
vestment of time and money, but the rewards 
are huge. Remember to craft a careful plan, 
and consult with a qualified electrician before 
doing anything.

This photo shows a 60 amp circuit terminating with a Powerbox lighting controller, which in turn runs ten 1,000 
watt Galaxy digital ballasts. This particular setup also uses 10 Flipbox switches to double the production of the 
garden by running two parallel rooms with 10 lamps each, all off of one 60 amp circuit. All equipment is securely 
mounted to the wall with steel struts. 
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TIMER PRoGRAMMInG InSTRUCTIonS
The built-in programmable digital timer 
is flexible and easy to setup. You can pro-
gram up to 7 ON/OFF cycles for any indi-
vidual day, or for every day of the week. 
For instance, it would take one program 
to set the Powerbox to go on and off once 
per day, every day of the week. 
1. Pop open the door of the Digital Timer 
with a small screw driver.
2. Ensure the ON/OFF switch at the bot-
tom of the Digital Timer is set to the ON position.
3. Reset the Digital Timer by using a small paperclip to depress the recessed 

RESET button (small round hole).

SETTInG ThE CLoCK

4. The Digital Timer displays the time in 24-hour format by default follow-
ing a reset. To change to 12-hour format, press the MIN and hOUR	buttons 
simultaneously and briefly (0:00 display = 24-hour format,12:00 display = 
12-hour format).
5. Set the time using the hOUR and MIN buttons. If you have selected the 12-
hour format, ensure that PM appears on the screen when an afternoon time 
is displayed.
6. Set the day by using the DAy button.
7. Press one of the control buttons or close the Digital Timer door to return 

to normal operation.

PRoGRAMMInG ThE DIGITAL TIMER

8. You can set up to 7 different programs with the digital timer. However, for 
a standard routine where the unit comes on and off at the same time every 
day, you only need to set one program, and select all days of the week. To set 
a program, you need to enter its start time (ON) and its end time (OFF).
a. Pry the Digital Timer door open using a small screwdriver.
b. Press the PGM button once, and program number 1 (P1) and its On time 
(ON) will appear. -:-- will appear instead of the time if the program is not 
set (inactive).
c. Press the DAy button to select the day to which you want to apply the pro-
gram. If you want to apply the program to every day of the week, press DAy 
until all the days are displayed. This will count as only 1 program.
d. Press the hOUR and MIN buttons to set the ON time (time when you want 
devices to turn ON). If you have selected the 12-hour format, ensure that PM 
appears on the screen when an afternoon time is displayed.
e. After you have programmed the ON time, press the PGM button briefly to 
display the OFF time (time when you want the devices to turn OFF).
f. By default, the same DAY(s) you selected for the ON time will be displayed 
for the OFF time. 
g. Press the hOUR and MIN buttons to set the OFF time (time when you want 
devices to turn OFF). If you have selected the 12-hour format, ensure that PM 
appears on the screen when an afternoon time is displayed.
h. To set another program, repeat steps (b) through (f). Programs that are 
not set will remain inactive.
i. Press one of the control buttons or close the switch door to return to nor-

mal operation.

SELECTInG ThE oPERATInG MoDE

9. The Digital Timer has 2 operating modes: manual (MAN) and automatic 
(AUTO). To switch modes, press and hold the switch door in for 3 seconds.
a. Manual Mode. The Digital Timer operates as a regular switch. Briefly press 
the switch door in to turn devices On of Off. The mode (MAN) and state (ON or 
OFF) are displayed.
b. Automatic Mode. The Digital Timer follows the programmed schedule. The 
mode (AUTO), state (ON or OFF) and current program number are displayed. 
To temporarily override the programmed schedule, briefly press the switch 
door. The new state (ON or OFF) will flash to show that this state is tempo-
rary. The override remains in effect until you press the switch door again or 

until the beginning of the next program.

PRoGRAMMInG FoR USE WITh FLIPBoxES

10. When using a Flipbox in conjunction with your Powerbox lighting control-
ler, it is recommended to power the ballasts off for 10 minutes during each 
flip cycle during the time the flip is set to occur. For instance, if your light flip 
times are 12:00 AM and 12:00 PM, you would program your Powerbox lighting 
controller’s timer as follows:
Program	Powerbox	Lighting	Controller	as	follows:
 P1	ON	Time:  12:05 PM,  P1	OFF	Time:  11:55 PM
 P2	ON	Time:  12:05 AM,  P2	OFF	Time:  11:55 AM
 Be	sure	to	set	both	P1	and	P2	for	ALL	days	of	the	week.	
Program	the	Flipbox	timer	as	follows:
 P1	ON	Time: 12:00 AM,  P1	OFF	Time: 12:00 PM.

	 Be	sure	to	set	P1	for	ALL	days	of	the	week.	

TRoUBLE ShooTInG GUIDE

BLANK TIMER DISPLAY: Verify there is power to the unit. Ensure the ON/OFF 
selector switch on the Digital Timer is set to ON. Reset the Digital Timer using 
a small paperclip. 
TIMER DISPLAY HARD TO READ OR APPEARS FADED OUT:  Verify that the neutral 
wire is properly connected at the main panel and at the point where it con-
nects to the Powerbox. If timer display still appears faint, the internal backup 
battery may need recharging. Leave the unit connected to the main power 
and make sure the recessed switch at the bottom of the timer is set to the 
ON position. Leave the unit on for 90 minutes to give the battery time to fully 
charge. Check the display again and it should appear normal. 
PROGRAMS DO NOT RUN AS EXPECTED: Make sure the Digital Timer is properly 
programmed. Note that -:-- indicates an inactive program, 00:00 indicates 
midnight. If the Timer has been configured for 12-hour format, check that PM 
appears on the left side of the screen when as afternoon time is displayed. 
Make sure the timer is in AUTO mode.
CANNOT SWITCH BETWEEN 24-HOUR and 12-HOUR FORMAT: First, press one 
of the control buttons so that MAN or AUTO appears on the display.
TIMED OUTLETS DON’T WORK / WON’T TURN ON:  Check that the main circuit 
breaker is turned on. Check that the recessed switch under the timer front 
panel is switched ON. Check that the timer display reads ON. Check the main 
connection and ensure that all wires are connected properly.
TIMED OUTLETS DON’T WORK / ONE CONSTANT OUTLET WORKS:  One of the 
120V hot legs is missing or improperly connected. Turn off the power at the 
main breaker and check all connections. 
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FLIPBOX
LSM - 20

LIGHT SWITCHING MODULE
FLIP TIMER

TIMER ON - BANK ‘B’ ON
TIMER OFF - BANK ‘A’ ON

240-Volt Main
Connection

ON / OFF

POWERBOX

ON ??

20 Light/10 Ballast

DPC-15000

Flipbox switches ballast output
back and forth between 2 rooms
each 12 hrs.

INSTALLATION ILLUSTRATIONS

Lights in Room A on for 12 Hours Lights in Room B on for 12 Hours

Timer initiates the
changeover from 
Room A to Room B

120-Volt Main 
Power Cord

Optional 120-Volt
Trigger Cord

Flipbox cords plug
into ballast output

Ballast power cords
plug into lighting controller

Powerbox Lighting Controller

Row B Lamp Inputs

Row A Lamp Inputs

Lighting Controller is used to supply
ballasts with 240V power and to
turn ballasts off for 10 mintues every 
12 hours, when the flip occurs

Ballasts

240V Receptacle
for Powerbox

27

InSTALLATIon ILLUSTRATIonS

1. ELECTRICAL PAnEL hooKUP DIAGRAM

This diagram shows the basic installation of a 50A plug & play 
outlet from the main panel. The two hot wires (black and red) 
are connected to the two lugs on a 2-pole circuit breaker.  
The neutral wire (white) is connected to the neutral bus bar 
inside the panel, and the ground wire (green) is connected to 
the grounding bus bar inside the panel.To ensure trouble-free 

operation, the neutral and ground bus bars should be isolated 
from each other. The wires are housed in protective conduit 
that runs from the panel to the outlet.  The wires then terminate 
at the proper positions on the back of the outlet receptacle, as 
indicated by the color-coded dots shown on the outlet blade 
receptacles.


