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il & MNE-240 EPANEL INSTRUCTIONS

IMPORTANT SAFETY INSTRUCTIONS

SAVE THESE INSTRUCTIONS - These instructions contain important safaftyl operating instructions fiMidNite SolarE-Panels.

If you do not fully understand any of the concepts, terminology, or hazards outlined in these instructions, pleasallefienitsta
qualified dealer, electrician or installer. These instructions are not meant to be a complete explanation aberenergy system.

GENERAL PRECAUTIONS

WORKING WITH OR IN THE VICINITY OF A LEAD ACID BATTERY, SEALED OR VENTED IS DANGEROUS. VENTED
BATTERIES GENERATE EXPLOSIVE GASES DURING NORMAL OPERATION. FOR THIS REASON, IT IS VERY IMPORTANT
THAT BEFORE SERVICINGEQUIPMENT IN THE VICINITY OF LEAD-ACID BATTERIES YOU REVIEW AND FOLLOW THESE
INSTRUCTIONS CAREFULLY.

If service or repair should become necessary, contact MidNite Solar Inc. Improper servicing may result in a risk ofeshoekpfosion.

To reduce thse risks, disconnect all wiring before attempting any maintenance or cleaning. Turning off the inverter will not regluce thes
risks. Solar modules produce power when exposed to light. When it is not possible to disconnect the power coming frtoudkesd3ho

by an external means such as a combiner, cover the modules with an opaque material before servicing any connected equipment.

Never attempt to charge a frozen battery.
When it is necessary to remove a battery, make sure that the battery bankedisbogaker is in the off position and that the PV breakers,
grid breakers and any other sources of power to the inverter are in the off position. Then remove the negative terthimblafiteny first.

To reduce risk of battery explosion follow themstiuctions and those published by the battery manufacturer as well as the manufacturer ¢
any additional equipment used in the vicinity of the batteries. Before installing the battery enclosure, read all insinettiantionary
markings in or on anyannected electrical equipment.

Avoid producing sparks in the vicinity of the batteries when using vented batteries. Provide ventilation to clear thexplesive gases.
Sealed AGM and Gel batteries do not under normal conditions create explosseBgaespecially cautious when using metal tools.
Dropping a metal tool onto batteries can short circuit them. The resulting spark can lead to personal injury or danmegegmén.
Provide ventilation to outdoors from the battery compartment wheailing vented batteries such as golf ca1d5 batteries. The
addition of a spill tray is also a good idea.

Clean all battery terminals. Very high currents are drawn from the batteries; even a small amount of electrical resistsutiEica
overheang, poor performance, premature failure or even fire.

Have plenty of fresh water and soap nearby in case battery acid contacts skin, clothing or eyes. Wear complete eyegrdtelctibn.

Always avoid touching eyes while working near batteriebatfery acid or battery terminal corrosion contacts skin or clothing, wash

immediately with soap and water. If acid enters the eyes, immediately flood with cool running water for at least 15mdigetasiedical
attention immediately. Baking soda nelitr@s battery acid electrolyte. Keep a supply near the batteries.

Do not work alone. Someone should be in the range of your voice or close enough to come to your aid when you work with or nea
electrical equipment.

Remove rings, bracelets, necklaceafahes etc. when working with batteries, photovoltaic modules or other electrical equipment. Power
from an illuminated photovoltaic array makes a very effective arc welder with dire consequences if one of the weldsdpigoes i
person.

To reduce the risk of injury, connect only deep cycle lead acid type rechargeable batteries. Other types of batterkesrrbasstea
causing personal injury or damage.

This equipment is NOT intended for use with life support equipment or other medigpment or devices.
It is the responsibility of the installer to verify compliance with all applicable codes.

Before making any connections verify that the circuit breakers are in the off position including the inverter breakechaoklalk
wiring before applying power.
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INSTRUCTIONS DE SECURITE IMPORTANTES
CONSERVER CES INSTRUCTIONS

Ces instructions contiennent des informations importantes pour utiliser le Midnite Solar SMAMNX
Autotransformer en toutesécurité

. A v a nutiliset ot appareil lis et comprends toutes les instructions et avertissements.

.Si  vous ne comprenez pas | 6une des concepts ou
agent spécialisé.

. Si des réparations sontaassaires contactez MidNite Solar pour plus des informatargyer de choc
éledrique et de risque de bruluiRien a dépanner a l'intérieure clette appareilNe pas ouvrir le couver.

Pour toute réparation ou service d'entretien, consulter un qfmdlssél |y ééae pjuseurs sources
doéoali mentation dans cette system. deDi®tiemanetoyager t o

. Ne travaillez pas seul. Quelqu'un devrait toujours étre a proximité pour aider en cas d'une
situation d'urgence.

. Retirer bagues,sbacel et s, colliers, montres, et quelles ¢
s6i | vy 6darcuitl @ela paunait ruiner votre journée entiére

. Le cablage doit étre fait en conformité avec le dtal Electrical Code ANSI/ NFPA 70. Utiliser des

meéthodes de cablage de catégorie 1 pour les connexions de cablage sur .des terminaux d'un circuit de cla
Utilisez uniquement des fils de AWM de calibre /9. Sélectionnez le type de cable utilisélaase de la
protection prévue par les disjoncteurs / fusibles.
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1.0 Introduction

The MNE -240 Series E -Panel enclosure from MidNite Solar pr ovides the basic DC and AC  over-
current protection and disconnects required for a NEC compliant rene wable energy system. It is
specifically designed to accommodate Magnum PAE split phase 120/240 volt inverters . The
MNE- 240 Series E -Panel can expand to grow as your needs arise and includes the following:

A Powde r-coate d stee | chassis wit h knoc kout s to accommodat e variou s instal | needs.
Inv erter mounts on a unique hinged door to keep a small system foo  t-print
E-Panel mounting b rackets are included to aid in one person installations

Inverter battery brea  ker, inverters cables and snap in grommets included

500 amp/50 mV shunt included for battery monitoring systems

Heavy duty 150 amp bus-bars for AC HOT, NEUTRAL, GROUND, BATT +/ - and PV + included
Dual 50 amp AC input disconnects for gene rator or utility (prewired)

Dual 50 amp i nverter AC Bypass Switch (prewired)

Bracket included for mounting optional charge controller (Classic or MX60)

Inverte r, remote control and charge controller mounting hard ware included

One rectangular cu t-out for mounting a North American GFCI style AC outlet

To Do To Io To Do Do Io Io Do Do

Cut-outs for mounting up to six additional 13mm wide din-rail mount AC and DC brea kers (for
circuits such as PV, wind, hydro or AC distribution)

A Conform s to UL508 A 1st Editio n and CSA C22.2 #14 -M95 (Industria | Contro | Panel)

2.0 Features

Refer to Figure 1 for the following information.

The MNE -240 Series E -Panel incorpo rates all the AC and DC wiring bus -bars and disconnects
required to connect the Magnum MS -PAE Series i nverter/charger system.

It also provides additional room to install additional equipment, such as the MidNite Classic Charge
controller (with accompa  nying solar ar ray brea kers/disconnects and battery temp sensors), the
Magnum Battery Monito r, a PV Ground Fault device, and AC branch breakers (that can be used
in lieu of an AC sub -panel to power the i nverter& AC loads). These additional brea kers are
installed on a supplied Din  -rail mounting b racket that has space for up to six 13mm si zed AC or
DC brea kers.

The E-Panel includes a DC Brea ker used to disconnect the battery bank from the i nverter as
required by the National Electric Code (NEC). This brea ker is also used as an  overcurrent device
to protect against extremely high currents that a battery is capable of producing if a ny short
circuits occu r. A variety of DC Brea ker options are  available from MidNite Sola .

Next to the DC Brea ker is a 500 amp/50 mV shunt with a DC negati ve bus -bar attached. The
shunt is pr ovided so that a Battery Monito r, which is use d to determine the battery bank & state
of charge, may be easily connected without any rewiring. The DC negati ve bus-bar provides a DC
negati ve connection point fora ny DC loads or PV  Panels in the installation.

Located on the right side of the E-Panel system is an AC input disconnect and an inverter bypass

switch. The AC disconnect is used to rem ove the incoming AC power to the i nv erter input. The
inverter bypass switch is provided to easily route the incoming AC power around the inverter and
directly to the AC loads in the system - without rewiring or losing power to the AC loads in the

system - incasethei nverter needstoberem oved.
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«a¥ Figure 1, MNE -240 Series E -Panel Features

3.0 Installation

Before installing, read the entire installation section to determine how you are going to install your E-Panel.
The more thorough you plan in the beginning, the better your overall system needs will be met.

The installation begins by selecting a wall. All E -Panels are indoor ra  ted and should not be placed outside

unless precautions are made to keep rain and moisture off of the system. The wall must have suitable

clearance to open the door with inverter attached. It must also have adequate clearance to operate the

breakersandou t 1l et s that protrude out the sides. The NHPa&elmaybe i res 3
located anywhere within this 30 inches, however make sure you have sufficient room to the side to operate

the circuit breakers. Some E  -Panel installations may hav e circuit breakers on both sides. The NEC also

requires 36 inches free and clear of obstructions in front of the E -Panel. The 360 clear area in
electrical panels is to provide a space to fall back into in case of electrical shock. Each E -Panel wi t h itsd

inverter will weigh close to 100 pounds so make sure your wall is adequate for this load. The mounting

brackets provided will span studs on 16 inch centers. Mount the top bracket as shown at about 64 -68 inches

off the floor. If stacking two syst ems vertically, make sure the breakers fall within the NEC guidelines for

height, (Il owest and highest all owable). Number 10 screws with

hardware provides for a better margin of safety.
A basic system diagram for the MNE-240 Series E-Panel is shown in Figure 2, MNE-240 Series E -Panel

System Wiring Diag ram. This diag ram should be reviewed to assist you in planning and designing your
installation.
e | Info: Installations should be performed by qual ified personnel, such as a licensed or certified
L electrician. It is the installe r& responsibility to determine which safety codes apply and to ensure
that all applicable installation requirements are followed.
e | Info: Itis easier to install and wire a ny additional accessories (i.e. brea kers for charge control, the
1 inverte r, etc.) while the E-Panel is still lying horizontal on a table. Do as much as possible before

mounting the E -Panel on the wall.
3.1 Door Configuration

The standard E-Panel ships with breakers on the right side and with a left hand hinge. The door will
open to the right  over the brea kers. If for some reason you need the brea kers on the right, but the door to

open to the left, then you can purchase the left hand door (part number MNEleftdoorSTM -240).
e | Info: The circui t-breakers can be m oved from the right side and reassembled on the left side of
1 the chassis. E ven though this is possible, it is not advised. M oving the brea kers is very time
consuming and the bypass switch will need to be re -positioned and rewired. It is much more
efficient to so spend the time before the installation to pre -determine and order the correct side

(left hinge or right hinge door).

3.2 Knockout Preparatio n

e | Info: See Figure 3 for the location and dimensions for the knock-outs on the MNE-240
1 Series E -Panel.

Think about all the different wiring required and rem ove the appropriate knoc  kouts before mounting  the E-
Panel. Knockouts for breakers and outlets are best accomplished using a straight bladed screw dri  ver and
hamme r. A hacksaw blade is another way to cut them out.

Determine the knoc  kout uses for:

wiring from the E  -Panel to an AC sub -panel

wire runs from utility and/or a gene rator to the E -Panel

battery cable wiring from the battery bank to the E - Panel

additional wiring froma  ny external DC source (P V, Wind or Hydro) tothe E ~ -Panel

small signal wiring (battery sensors, battery monitoring, auto gen starting)
attaching lightning arrestors

o Do o Io Do Do D

charge control wiring
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3.3 Knockout sizes and Dimensions

The dimensioned chassis drawing in figure 3 shows the location of the conduit knoc kouts, mounting
holes and mounting b rackets.
A Knockouts on the top surface are directly in line with ones on the bottom surface for stacking

units verticall .
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Figure 3, MNE -240 Series E -Panel Di mensions and Knockout Sizes
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3.4 Installing Optional Hardware

Additional Breakers

Additiona | AC circui t breakers can be installe d per the manufacture r& instruction s on the open DIN
Rail in the E-Panel. This DIN Rail has location s availabl e for six additiona | 13m m wide AC and DC
circui t breakers. These additiona | circuit breakers can be used for such thing s as: solar, wind or
hydro charg e controllers , DC groun d faul t protecto r, AC and/o r DC distributio n cente r and more.

Info:  MidNite offers 150VDC brea kersin 1, 6, 7, 8, 10, 12, 15, 20, 30, 50 and 63 amps.

AC brea kers are available in 10, 15 and 20 amp si zes that carry the UL489 and UL489A
branch circuit rating. MidNite also offers 30, 50 and 60 amp si zes that carry the UL1077
listing for supplementary protection but are not b ranch circuit rated; these brea kers are
rated for continuous duty and are usually used as AC disconnects.

To install additional brea  kers, rem ove the side brea ker cover with the circui t-breaker cu t-outs;
see figure 4. Each 13mm wide brea ker requires rem oval of two cu t-outs and the 17.5mm wide
brea kers require rem oval of three cu t-outs.

Caution: Torque the breaker terminals to 20 in. Ibs. using a1l / 4wide flat-blade screwdri ver
(do not use a 3/ 160 wi deer thay céhdaniageithe screw termaalsd r i
easily). It is highly recommended to recheck all terminations after an hour and also conduct
a pull test.  You m ay be surprised that what you thought was a tight connection actually
pulls out with little effort. Copper is a relati vely soft metal and will continue to move under

inadequate clamping pressure; a 20 inch pound of torque ta kes a lot of strength!
When installing DC and AC brea  kers together on the same din rail. Some local inspectors will
require p hysical sepa ration between the AC and DC brea ker s . There are UL | isted pl
insulators supplied with this E -Panel to fulfill this sepa  ration requirements; see figure 5.

m Info: UL and the NEC allow mixing AC and DC wiring in this installation because the wire
insulation is rated for the highest  voltage encounter ed in the enclosure. Both AC and DC
circuits are considered part of the same Rene wable Energy circuit for this installation.

' i) "‘

2 x 6" insulators
(placed between the
din-rail mounted DC
and AC breakers)

C ¥
¥ o«
E’I :v'; |
" - '

Figure 4, Removing and replacing Figure 5, Insulators between AC and DC
the breaker cover breakers

Charge Controller Bracket

If installing a Charge Controlle r, secure the charge control bracket to the E-Panel with two #10 x
3/ 80 sheet metal screws supplied.

Inverter Remote Bracket
If installing the inverter remote control, secure the remote bracket to the upper left hand side

ofthe E -Pa n e | wi t h t wo sheedt fetakscr8ws 8upplied. When installing the b racket on
the right side, use two sheet metal screws and one machine screw. The remote bracket hides the
space of the AC outlet cut out, but the outlet still can be used with the b racket installed.
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3.5 Locating and Mounting the E -Panel

The installation begins by selecting a wall. Al | E-Panels are indoor rated and should not be placed

outside unless precautions are made to keep rain and moisture off of the system. The wall must

have suitable clearance to open the door with inverter attached. It must also have adequate

clearancetoope r at e the breakers and outlets that protrude ou
clear on the wall. The E  -Panel may be located anywhere within this 30 inches, however make

sure you have sufficient room to the side to operate the circuit breakers. Some E -Panel

installations may have circuit breakers on both sides. The NEC also requires 36 inches free and

clear of obstructions in front of the E -Panel. The 360 clear area in front
to provide a space to fall back into in case of electr ical shock. EachE -Panel with itsd inv

weigh close to 100 pounds so make sure your wall is adequate for this load. The mounting

brackets provided will span studs on 16 inch centers. Mount the top bracket as shown at about

64 -68 inches off the flo  or. If stacking two systems vertically, make sure the breakers fall within

the NEC guidelines for height, (lowest and highest allowable). Number 10 screws with back up

washers wild.l suffice, but 10 (6mm) hardware provides f

Revie w Figur e 6, MNE-240 Serie s E-Panel Mounte d to determin e the mountin g space requirements
for the E-Panel wit h the inverter/charge r and any othe r optiona | equipmen t that may be mounted.

i Info : Do as muc h of the additiona | wirin g as possibl e befor e hangin g the E-Panel on the
wall.

Install the E -Panel in a location that meets the following requirements:
A The E-Panel must be mounted vertically on a flat surface (suchasa  wall).

A Do not mount the E-Panel near any flammabl e or combustibl e fluid or component s (i.e. paper,
cloth, plastic, etc.) that may be ignited by heat, sparks or flames - they must be at a minimum
distance of 2 feeta way from the E -Panel/i nverte r.

A ¢his E Panel system will weigh appr oximately 100 pounds. The mounting surface and hard ware
must be capable of supporting at least twice the weight of the E -Panel/i nverter combination.

A The area must be free from any risk of condensation, water or any other liquid that can enter
orfallonthei nverter.

A Locate the E-Panel and inverter system as close to the batteries as possible. Long DC wires
tend to loose e fficiency and reduce the  overall performance of ani  nverte r. Howe ver, the unit
should not be mounted where it will be exposed to gases produced by the batteries. These
gases are corrosi ve and will damage the inverter; also if these gases are not ventilated and if
allowed to collect, they could ignite and cause an explosi on.

A Ensure the E-Panel is accessibl e after it is mounted . Select a wall that has suitable clearance
to open the door with the inverter attached. It must also have adequate clearance to operate
the brea kers and outlets that protrude out the sides.

E- Panel Mounting Procedure

e | Info: Prior to mountingthe E  -Panel to the wall, ensure the bottom mounting b racket has
B | been installed and the door has been rem oved.

1. Use a level and hold the top mounting bracket on the wall in a hori zontal position and mark on
the wall where you want the mounting screw holes.

2. If required, drill holes using a #10 ( O . 1 @i8meter) drill bit. Drill appropriately sized holes for
anchors when installing on non -wood surfaces.

3. Secure the top mounting bracket to the wall using the three % X 1% hex-head lag bolts. If
mounting to other than a wood wall or surface, use appropriate screws and anchors as required.

4. Lift the E -Panel and place the  keyhole slots (located in the upper back of the E - Panel) directly
over the mounting screws on the mounting b racket and lower into place.

5. Tighten the top mounting screws to secure the E -Panel to the mounting b racket.

6. Secure the bottom mounting b racket to the wall.
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Ceiling
< 22.37 9 23 »| Top Mounting
18.50" > Bracket
A
Remote
Control
Magnum 24.91"
Inverter/ >
Charger
® 26.45"
MidNite
Solar —— —»
Classic ®
Controller
MNE-240 j: \ 4
Series Qo T — v
E-Panel t J
Mounting J
Bottom Bolts (x4)
Mounting
Bracket
Plywood
Wall studs
16 inches on center
r Floor
Figure 6, MNE -240 Series E -Panel Mounted
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