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MNX-240 AutoFormer Instructions (continued)

IMPORTANT SAFETY INSTRUCTIONS,
SAVE THESE INSTRUCTIONS

These instructions contain important safety and operating information for the MidNite Solar SMA
MNX-240 Autotransformer.

1. Before using the MidNite Solar SMA MNX-240 Autotransformer, read all instructions and
cautionary markings corresponding to the autotransformer and this manual.

2. If you do not fully understand any concept, terminology, or hazard outlined within this user
manual, please confer with a professional installation specialist or qualified electrician.
These instructions are not intended as an exhaustive source of transformer technology but
to serve only as a guide for product installation.

3. If service or repair should become necessary please contact MidNite Solar Inc. for further
instruction. Do not attempt to service or repair this unit on your own. Improper servicing
may result in risk of shock, fire, or explosion. To reduce these risk factors, disconnect all
wiring before attempting any maintenance or cleaning. Turning off the MNX-240 will not
reduce these risks. Solar modules produce power when exposed to light. When it is not
possible to disconnect the power coming from the photovoltaic by an external means such
as a combiner, cover the modules with an opaque material before servicing any connected
equipment.

4. Do not work alone. Someone should always be within close proximity to assist in case of
an emergency situation.

5. Remove all rings, bracelets, necklaces, watches etc. when working with photovoltaic
modules or other electrical related equipment. Power from an illuminated photovoltaic
array makes a very effective arc welder. If one of the welded pieces is on your person, this
may result in deadly injury.

6. Wiring must be done in accordance with the National Electrical Code ANSI/NFPA 70. Use
Class 1 wiring methods for field wiring connections to terminals of a Class 2 circuit. Use
only 14-1/0 gauge AWM wire. Select the wire gauge used based on the protection provided
by the circuit breakers/fuses.
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MNX-240 AutoFormer Instructions (continued)

INSTRUCTIONS DE SECURITE IMPORTANTES,
CONSERVER CES INSTRUCTIONS

Ces instructions contiennent des informations importantes pour utiliser le Midnite Solar SMA
MNX-240 Autotransformer en toute sécurité.

1. Avant I'utilisez cet appareil lis et comprends toutes les instructions et avertissements.

2. Sivous ne comprenez pas [’'une des concepts ou des instructions contenu dans cette manuel
consulter un agent spécialisé.

3. Si des réparations sont necessaires contactez MidNite Solar pour plus des informations. Danger
de choc électrique et de risque de brulure. Rien a dépanner a I'intérieure du cette appareil. Ne
pas ouvrir le couver. Pour toute réparation ou service d'entretien, consulter un agent spécialisé.
Il y’a peut-étre plusieurs sources d’alimentation dans cette system. Débrancher toutes les
interrupteurs avant toute d'entretien ou nettoyage.

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

5. Retirer bagues, bracelets, colliers, montres, et quelles choses comme ¢a. Il y’a risque des
blessures graves s’il y’a un court-circuit. Cela pourrait ruiner votre journée entiere.

6. Le céblage doit étre fait en conformité avec le National Electrical Code ANSI/ NFPA 70.
Utiliser des méthodes de cablage de catégorie 1 pour les connexions de cablage sur .des
terminaux d'un circuit de classe 2. Utilisez uniquement des fils de AWM de calibre 14-1/0.
Sélectionnez le type de cable utilisé sur la base de la protection prévue par les disjoncteurs /
fusibles.

4|Page 10-252-1 REV: D1



MNX-240 AutoFormer Instructions (continued)

AutoTransformer theory of operation.

An autotransformer is a kind of transformer with only one winding, but one or more taps.

The MNX-240 has one center tap. An autotransformer is generally used either for providing a second legin a
single phase system giving you 120/240 Vac from a single 120 Vac line or to provide a 120 Vac tap from a 240 Vac
line. An autotransformer may also be used to help balance loads between inverters.

More details below

Important! An autotransformer does not provide isolation between the input and the output.
An isolation transformer has two separate windings keeping the primary and secondary completely separate.

Example 1: 240 VAC from a single 120 Vac line.

FROM GRID / INVERTER "1
ALSO USED FOR 120 VACIN —— —
L1 OUT TO LOADS ‘

n
I
240 VAC OUT TO LOADS 3!
I
\
a

NEUTRAL —
3)

[

[
‘ ‘ !
L2 OUT TO LOADS *vg—uu VAC OUT—‘:
L —

Example 2: Two 120 VAC taps from a 240 Vac line.

. 1
i ' i
120 VAC OUT 5
240 VACIN NEUTRAL ! 2 _
120 VAC OUT :
1 j 1 3
Example 3: Inverter load balancing.
INVERTER 1 | } }
120 VAC OUT
240 VAC IN 240 VAC OUT 1 2
NEUTRAL i
120 VAC OUT
INVERTER 2 | i ‘ 1 { 3
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In this example the AutoFormer is being fed 120 Vac
however 240 Vac is available at the output.

Notice that the lead marked 1 on the autotransformer is
acting as an input and an output.

When power is applied between the leads marked 1 and 2
an opposite voltage (180° degrees out of phase) occurs
between the leads marked 2 and 3. This gives you 240 Vac
between leads 1 and 3. “Lookout wellpump here | come”

In this example the AutoFormer is being fed 240 Vac and is
creating two opposite (180° degrees out of phase) 120 Vac
taps

When power is applied between the leads marked 1 and 3
120 Vac is available between the leads marked 1 and 2 as
well as between the leads marked 2 and 3.

When using two inverters it can be desirable to load them
both equally. The auto former can accomplish this by taking
the stacked output of the two inverters and creating two new
120 Vac taps. Since the loads on the AutoFormer draw power
from the stacked output of the inverters any load on either
tap will be drawing power from both inverters equally. The
240 Vac loads inherently draw power equally from both
inverters.

In this example two inverters are stacked for 240 Vac output.
This output is fed into the AutoFormer resulting in a 120/240
Vac output

When power is applied between the leads marked 1 and 3
120 Vac is available between the leads marked 1 and 2 as
well as between the leads marked 2 and 3.



MNX-240 AutoFormer Instructions (continued)

Introduction

Product Information:

This Manual contains information for the MidNite Solar SMA MNX-240 6000 watt Autotransformer for
single inverter AC coupled systems. The MNX-240 is approved for indoor mounting only. No terminals or
lugs are required for AC wiring. AC wiring must be copper wire and rated for 75°C or higher and must be
10AWG minimum.

The neutral conductor is not bonded to the chassis. This connection is made elsewhere in the
system.

The disconnect means for this device must be provided as part of the installation.

All AC wiring to the circuit breaker terminals are to be fastened according to the torque specs outlined in
the Wiring portion of this manual. Wiring to these terminals must meet requirements set by the National
Electric Code (NEC).

For system grounding see the Wiring portion of this manual. The MNX-240 Autotransformer is intended
to be installed as part of a permanently grounded electrical system per NEC guidelines.

The system ground on the MNX-240 is marked by the following symbol:

The AC output (neutral) is not bonded to the ground.

System Configuration:

The MNX-240 autotransformer contains two sets of windings proportioned to a 1:1 ratio. Figure 1 below
depicts the winding configuration for the MNX-240 autotransformer.

2 4

Figure 1
( @ Indicates Start of windings)
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MNX-240 AutoFormer Instructions (continued)

One dual 25 Amp breaker provides the input/output connection points for this unit. Figure 2 below depicts
the internal wiring configuration for the MNX-240 autotransformer.

e ,
— e 4 25A CB.
E 25A CB.
1] ¢ 3
(eXeXeYe)

Neutral Busbar

Figure 2

Two basic connecting configurations exist for the MNX-240.

1. 240VAC to 120VAC step-down transformer
2. 120VAC to 240VAC step-up transformer

The step-down transformer configuration will be the most common as it steps power down from the
240VAC inverter to make it accessible and useful for the 1220VAC Sunny Island.

In this configuration, L1 and L2 (240VAC) power is applied to the 25Amp breakers of the MNX-240
Autotransformer. 120VAC is then available from either L1 or L2 to system neutral. See Fig. 3.

In the Step-Up autotransformer configuration, only L1 (120VAC) is connected to one of the 25Amp

breaker terminals and 240VAC power is available across both 25Amp breaker terminals. See Fig. 3.

See wiring diagram for the Step-Down configuration in Appendix B of this manual.
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MNX-240 AutoFormer Instructions (continued)

Autoformer Chassis

. 2 25 AMP CB. ' >

I: 25 AMP CB. >

240VAC

Figure 3
0000—

NEUTRAL BUSBAR

The 120VAC Terminal block may be double the ampacity of the 240VAC cir

Step up = 50amps in at 120vac and provides 25 amps out at 240VAC

v
120VAC

Step down = 25amps in at 240VAC and provides 50 amps at 120vac out

Wiring

Attention:

All AC wiring to the circuit breaker terminals are to be torque to 20 in-lbs. Wiring to these terminals must
meet the requirements set by the National Electrical Code® ANSI/NFPA 70. AC wiring must be copper wire

and rated for 75°C or higher and must be 10AWG minimum. Use copper Or Aluminum Conductors rated for
25 amps continuous minimum

Torque Specs

Each terminal must meet the required torque specification per NEC standard. For all breakers rated for
10AWG, the torque spec must be within 20 in-lIbs of pressure. The 25Amp breakers provided with this unit
are rated for 20 in-Ibs of pressure.

The bus bar terminal uses two distinct holes for varying sized wire. The larger hole, or the “main hole,” is
used for wire sized at 1/0 to 4 AWG, and requires that no less than 45 in-lbs of torque. The smaller hole, or
“tap hole,” is used for all wire smaller than 4AWG. The following chart illustrates the relation between wire
AWG and the associated torque: See table on Page 8.
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MNX-240 AutoFormer Instructions (continued)

Small Bus Screw Large Bus Screw
18-10 AWG 40 in-lbs 8 AWG 40 in-1bs
8 AWG 25 in-1bs 6-4 AWG 45 in-1bs
6 AWG 35 in-lbs 3-1/0 AWG 50 in-lbs

Mechanical Installation

Mounting the Midnite Solar SMA MNX-240 Autotransformer is fast and easy. Follow the directions
below for a quick installation.

Note: Two mounting configurations exist for the Midnite Solar SMA MNX-240 Autotransformer. The
first belongs to our Stand Alone Mounting Assembly. This comes completely assembled and ready to
mount to a wall using its own mounting back plate. Please refer to Fig. 5a and Fig. 5b. The second
configuration mounts directly to the tall metal back plate. This configuration comes with the Midnite Solar
SMA AC Coupled System, in which the mounting back plate is large enough to accommodate the
inverter, e-panel, and autotransformer at the same time. Please refer to Fig. 6.
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MNX-240 AutoFormer Instructions (continued)

Fig. 5a Fig. 5b

Take Extra Care:

This unit weighs approximately 90-100 pounds and can be difficult to mount. It is recommended that no
less than 2 people be present in the mounting process.

System Orientation:

As you begin the mounting process you will need to know exactly where this unit will be placed in
relation to the E-panel and inverter system. When using the MNX-240 in conjunction with the Midnite
Solar SMA AC Coupled System, the autotransformer will be mounted at the top end of the mounting back
plate, just above the system inverter. When mounting the MNX-240 Stand Alone Autotransformer, orient
the autotransformer so that the system inverter and e-panels are within connecting range. Be sure to mount
the autotransformer to a strong and sturdy surface and fasten the mounting screws secure enough to
manage the weight. Use four ¥%-20 x 1.5” screws. Make certain that the breaker switches are easily
accessible. This unit can be mounted on either a vertical or horizontal surface. Also, be aware that this unit
will need to be well ventilated. Be sure that there is at least an 8 inch space between the louvers and the
nearest obstruction.

Space louvers 8” away from any obstructions.
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MNX-240 AutoFormer Instructions (continued)

Hardware and Tools:

Below are the necessary components needed to mount the Midnite Solar SMA MNX-240 Stand-Alone AC
Coupled Autotransformer to the MidNite tall metal back plate. In the Autoformer box you will find the
individual components listed here.

Hardware:
Packet A Autoformer chassis mounting screws 10-32 x '4”
1 MNX-240 Autotransformer
1 Midnite Solar SMA Autoformer Lid

As any job requires, you will need the right tools. The Following is a list of tools you will need to properly
assemble the stand-alone Midnite Solar SMA MNX-240 Autotransformer. All tools needed to complete
the assembly will not be included with the assembly Kit.

Tools:
#2 Philips head screwdriver (preferably electric).
Wire strippers,
conduit tools may be required

Mounting:

When mounting this unit to the Midnite Solar SMA AC Coupled System follow the steps below.

There are three steps in mounting the Autoformer to the back plate of the Midnite Solar SMA AC Coupled
System: 1) remove the front cover, 2) mount the Autoformer 3) fasten the Autoformer lid.

Mount the Autoformer
To mount the Autoformer you will need the following:
MNX-240 Autotransformer

Autoformer Mount Assembly (Packet #4A)
1/2” Nut Driver

Procedure:

1. Orient and align the autotransformer over the Autoformer mounting holes located on the back plate
within the center of the Autoformer chassis mount.

2. Install four 10-32 screws supplied to secure to the backplate.
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MNX-240 AutoFormer Instructions (continued)

Fasten Autoformer lid

To fasten the Autoformer lid you will need the following:

Yellow Autoformer Lid
Lid Mounting Screws (Packet #4A)
Philips Head Screwdriver

Procedure:

1. Orient the lid so that the mounting holes align with the holes on the chassis.
2. Fasten Autoformer lid mounting screws. (Use a Philips head screwdriver.)

When mounting this unit to a surface other than the back plate of the Midnite Solar SMA AC Coupled
System, simply remove the front cover and fasten to the surface of your choice using the surface mounting
holes located in each of the four corners of the standalone autotransformer back plate. Use ¥%-20 x 1.5”
screws when mounting through sheetrock. 1” long screws when mounting to wood.

Appendix A
MIDNITE SOLAR INC. LIMITED WARRANTY

MidNite Solar Power electronics, sheet metal enclosures and accessories

Midnite Solar Inc. warrants to the original customer that its products shall be free from defects in materials and
workmanship for a period of five (5) years. At its option, Midnite Solar will repair or replace at no charge any
Midnite product that proves to be defective within such warranty period. This warranty shall not apply if the
Midnite Solar product has been damaged by unreasonable use, accident, negligence, service or modification by
anyone other than Midnite Solar, or by any other causes unrelated to materials and workmanship. The original
consumer purchaser must retain original purchase receipt for proof of purchase as a condition precedent to warranty
coverage. To receive in-warranty service, the defective product must be received no later than two (2) weeks after
the end of the warranty period. The product must be accompanied by proof of purchase and Return Authorization
(RA) number issued by Midnite Solar. For an RMA number contact Midnite Solar Inc, 17722 67th Ave NE unit C,
Arlington, WA 98223 (425) 374-9060. Purchasers must prepay all delivery costs or shipping charges to return any
defective Midnite Solar product under this warranty policy. Except for the warranty that the products are made in
accordance with the specifications therefore supplied or agreed to by customer, MIDNITE SOLAR MAKES NO
WARRANTY EXPRESSED OR IMPLIED, AND ANY IMPLIED WARRANTY OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE WHICH EXCEEDS THE FOREGOING WARRANTY IS HEREBY
DISCLAIMED BY MIDNITE SOLAR AND EXCLUDED FROM ANY AGREEMENT MADE BY
ACCEPTANCE OF ANY ORDER PURSUANT TO THIS QUOTATION. MIDNITE SOLAR WILL NOT BE
LIABLE FOR ANY CONSEQUENTIAL DAMAGES, LOSS OR EXPENSE ARISING IN CONNECTION WITH
THE USE OF OR THE INABILITY TO USE ITS GOODS FOR ANY PURPOSE WHATSOEVER. MIDNITE
SOLAR’S MAXIMUM LIABILITY SHALL NOT IN ANY CASE EXCEED THE CONTRACT PRICE FOR THE
GOODS CLAIMED TO BE DEFECTIVE OR UNSUITABLE. Products will be considered accepted by customer
unless written notice to the contrary is given to MIDNITE SOLAR within ten (10) days of such delivery to
customer. MIDNITE SOLAR shall not in any case be liable for any event occurring or defect discovered with
regard to said product unless written notice thereof is given to MIDNITE SOLAR within ninety (90) days of such
product delivery to customer. MIDNITE SOLAR is not responsible for loss or damage to products owned by
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MNX-240 AutoFormer Instructions (continued)

customer and located on MIDNITE SOLAR’S premises caused by fire or other casualties beyond MIDNITE

SOLAR’s control. This warranty is in lieu of all other warranties expressed or implied.

Appendix B

Assembly Diagram

6.040-1 — REVISION HISTORY
60401 Py REV.| DESCRIPTION OF CHANGE |DATE[SIGN
A | DESIGNRELEASE 105512 RAQ
WRONG HARDWARE IN DRAWING
B WAS6-190-1, 1560401 [28/13 | RAQ
6-040-1
B
7-042-1
7-042-1
3-390-20
" \mam?wo
PARTS LIST
ITEM | QTY [PART NUMBER DESCRIPTION [Sx
3 |1 3-004-3  |REV D MNXX EURO DIN RAIL
9-480-1 4| 1 345141 |REVAMNXX 5 POSITION DIN RAIL
61221 13 | 1 | 339020 |REVJMNSMATRANSFORMER CHASSIS
34041 12 |1 3-398-1 |REVF MNSMA AUTOTRANSFORMER BACK PLATE
- 9 |1 34041 |REV B SMA BREAKER COVER
e & 11| 1 | 51541 |REVGMNSMAAUTOTRANSFORMER COVER
ST 15 | 2 | 60071 |SCREW SMS 10-32 X.375 PHP SS
il 17 | 2 | 60121 |SCREW6-32X 3-8 FHP SS
6-007-1 16 | 2 6-122-1  [8-32KEP NUT SS
33084 14 | 18 | 61831 |SCREW 12- SELF TAPING X 5 FHP SS
18 | 3 | 61841 |RIVET.125IN. DIA 318 LONG AL,
> 61831 1 5 7-042-1 Varies
6-183-1 ‘ 10 [ 1 9-152-1 |60 AMP 150 AC CBI-QZDof
pyro - 7 | 4 | 94801 |WEIDMULLER 0337660000 A
s - 61831 1834 20 | 4 | 60401 |6-20 SELF TAPPING SCREW
RA\
ALL TOLERANCES, UNLESS OTHERWISE STATED: 8050 2/8/2013 3 :‘_.
6-183-1 xa0=+/-0,005 HERED D m %. | _,tﬂ I :
X.xx=+/-0.01 0
X.x=+/-0.05" [TITLE
61801 ALL ANGLES =+/- 1° UNLESS OTHERWISE STATED _Hza MNSMA AUTOTRANSFORMER
| MATERIAL: STANDARDS: FPPROVED
6-183-1 REV B ASSY
FINISH: : REV
6-183-1
6-183-1 B | SMA  |mnsMa AUTOTRANSFORMER REV B ASSY| B
LA 181 \ 4 o104 PROCESS:
60121 /7-042-1 E-FILE:MNSMA AUTOTRANSFORMER ASSY.iam _mxmm: OF2
B A
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MNX-240 AutoFormer Instructions (continued)

iagram

D

iring

Appendix C
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