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CAUTIONS AND WARNINGS

CAUTION: It is essential to read and understand all Warnings, Cautions, and Notes before any
connections are made to the unit or system. If further assistance is needed call (800) 886-4683 and ask for
Customer Service.

ATTENTION: Il est essentiel de lire et de comprendre tous les avertissements, précautions et notes avant
connexions sont faites a I'unité ou du systéme. Si une assistance supplémentaire est nécessaire appelez
(800)-886-4683 et demandez le service a la clientele.

WARNING: The inverter is designed to operate from a battery. Performance cannot be guaranteed when a
charger or power supply is used without a battery in the circuit. The Inverter might sustain damage with a
battery in the circuit.

AVERTISSEMENT: Le variateur est congu pour fonctionner a partir d'une batterie. Performance ne peut
pas étre garantie si un chargeur ou d'alimentation est utilisé sans une batterie dans le circuit. L'onduleur
peut subir des dommages avec une batterie dans le circuit.

WARNING: Inverter chassis and neutral AC must be connected together with either of the battery
connections and bonded to earth ground to comply with most code requirements.

ATTENTION: L'onduleur de chéssis et neutre ca doit étre connecté avec I'une des deux bornes de la
batterie et ensuite connecté a la terre pour se conformer aux exigences du code.

WARNING: Inverter should be installed in Restricted Access Location.
ATTENTION: L'onduleur doit étre installé dans un endroit a acces restreint.
WARNING: A means of disconnect shall be provided external to the inverter in the installation process.

AVERTISSEMENT: Un moyen de déconnexion doit étre fournie externes a I'onduleur dans le processus
d'installation.

CAUTION: Check batteries and battery cables for correct polarity and voltage. The polarity of the leads is
critical to avoid damage to the unit or the system.

ATTENTION: Vérifiez les piles et les cables de batterie pour la polarité et la tension. La polarité de la méne
est essentiel pour éviter d'endommager l'appareil ou le systéme.

CAUTION: Observe all national and local electric codes during installation.

ATTENTION: Respectez tous les codes nationaux et locaux lors de l'installation.
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Introduction
1.0

Thank you for purchasing the finest sine-wave inverter in the power conversion industry. Exeltech's journey to excellence
includes the first affordable sine wave inverter, first modular inverter system, first N+1 redundant inverter system, and the
cleanest sine wave output in the industry. Exeltech strives to manufacture products of the highest possible quality and is
dedicated to 100% customer satisfaction. Proudly built in the USA, Exeltech is committed to TL 9000 standards and beyond,
adding people and procedures continually to further improve quality and customer service. We welcome you as a customer
to the Exeltech family. Congratulations!

MX series inverters provide the cleanest, best regulated sine wave output over the widest DC input of any inverter on the
market today. They are extremely low in Total Distortion; specified to 2%, and typically better than 1.5%. Total Harmonic
Distortion is typically 0.8 to 0.9%. Remaining distortion is a result of residual switching noise, which amounts to a very clean
25 kHz sine wave superimposed on the fundamental output. No significant harmonics of 25 kHz exist. This spectral purity
will exist over the inverter's entire operating envelope, including non-linear and reactive loads. As long as peak output
current remains less than 300% of rated current, total harmonic distortion will remain within the 2% spec. Peak current
capability of the inverter is key to understanding its operational envelope. As long as the inverter is supplying less than this
amount, it will function properly and operate virtually any load.

Many inverters are rated in Volt-Amps (VA), as opposed to Watts (W). This is an attempt to make an inverter or UPS
(Uninterruptible Power Supply) appear larger than it really is. The only fair way to specify these products is in Watts, which is
power the inverter can actually deliver. If Exeltech inverters were specified in VA, our 1000 Watt inverter could be rated at
1250 VA at .8 power factor, 1410 VA @ .7 pf, or an incredible 2000 VA @ .5 pf. It is confusing to specify a product in VA,
because the power factor must also be specified.

The inverter can maintain a spectrally pure output with any load due to a specially designed non-linear control loop in the
primary DC to DC converter. This circuitry is one of three circuits which protect the inverter from any overload condition.

Adhere to this manual, and your inverter will provide years of trouble-free service.
Figure I Sine Wave Output

1.1 Output Waveform

The inverter is designed to convert DC power from a battery system into AC
power. Exeltech Inverters are unique in that they provide a pure clean AC
Voltage independent of input battery voltage or changes in output loads. The
AC output is a true sine wave, meaning that output voltage changes smoothly
and continuously over the period of each cycle. Figure | shows the waveform
of a true sine wave. This is the waveform of Exeltech Inverters. time (secs)

Amplitude (volts)

This extraordinary output is achieved through a process of double regulation.

The Block Diagram in Figure Il shows this. Input voltage is stepped up by a

high power DC to DC converter. This supply is regulated, which helps keep Figure II. Block Diagram

output voltage immune to battery voltage changes. The output of this DC to

DC converter feeds the input of a proprietary DC to AC converter. This 200 VOLTS DC

converter compares the output voltage of the inverter to a perfect sine wave

and makes 25,000 adjustments per second. These adjustments are then DC -—* ...+ ....* AC
filtered so all that remains is a pure sine wave output. For more detailed INPUT OUTPUT
explanation of operation refer to section 7.0 Theory of Operation. VOLTAGE VOLTAGE

DCTODC DC TOAC
CONVERTER INVERTER
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1.2 Modules Overview

The MX Series Inverters are a modular design and allows each system to be tailored for specific needs. Systems can range
in output power, input voltage, redundancy, and a variety of other options. This is done by selecting different combinations of
modules to create a MX inverter system.

1.2.1 Power Modules

The power module is the backbone of the MX Inverter System and is the majority of the modules in most systems. Each
module is capable of producing 1000 Watts of continuous output power. In a redundant system, the slave power modules
can be added and removed at any time without any disruption of power.

Each power module is equipped with a LED bar graph to display output current and a reset button on the face plate. Each
power module has its own self monitoring circuits for extra protection. If a problem is detected the module will shutdown
individually and, if the system is redundant, the output will not be effected. The reset button can be pressed to reset the
module if a problem occurs.

1.2.1.1 Master Module

The master power module contains all the required circuits to operate. A master module could be placed in a system by
itself and produce power if connected to a DC source. It can also operate with 1 to 19 slave modules in the same
system. When operating with a master module the system cannot be redundant and the master module is not hot
swappable.

1.2.1.2 Slave Module

The slave power module is similar to the master module but cannot operate independently. It requires a control card or
a master module in the system. If the system is redundant, the modules can be added and removed at anytime.

1.2.2 Control Card

The control card sets the AC voltage and provides all the signals for slave modules to operate properly. Only one control
card is required in system without a master module and can operate up to 20 power modules. A second control card
can be added for redundancy. If a second control card is present and the first control card fails, the second control card
will switch on automatically. The control cards are hot swappable but require that one control card be present at all times
of operation.

The control card has a green LED and reset switch on its front plate. The LED turns on when the control card is working
properly and creating a signal for power modules. The reset switch can be used to select the control card that is to be used
Pressing the reset switch will switch operation to that card.

1.2.3 Monitoring Modules

There are a few different ways to monitor the MX Systems. Each monitoring module has an on/off switch for the system. If
a monitoring module is not used the remote switch must be used to turn the system on and off. A monitoring module is
required to detect a control card failure and switch to the secondary control card if it is available.

1.2.3.1 Alarm Card

The Alarm Card provides a visual representation of different alarms created by the system. These are all shown on the
front panel through LED'’s. It also has an option of a breaker on the front panel.

1.2.3.2 Transfer Switch

A transfer switch can be used in place of an alarm card if another AC source is to be used along side the inverter. A
simple AC relay is used to switch between the two sources. Transfer time is typically 4ms. The front panel also has
LED'’s to display certain alarms. The transfer switch can be used on systems up to 40A output.

1.2.3.3 System Monitor Card (For all new systems use System Monitor 2 Card)

The system monitor card is a more advance version of the alarm card. It has an LCD display on its front panel to view
all the system’s information, like AC and DC voltage and current. There is also an Ethernet port located on the front
panel used for remote monitoring of all vital information on a PC. It is only recommend to use this card in single
phase applications. For multi-phase applications the System Monitor 2 is to be used.
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1.2.3.4 System Monitor 2 Card

The system monitor 2 card is more advanced than the original system monitor card. It monitors all of the same system
information and alarms but can be used in multiphase applications. Each phase's information can be reported via an
Ethernet connection. The data can be sent to a PC to be viewed and logged or reported via SNMP v1. Only Major and
Minor Alarms are provided via dry form C relay contacts. Use of the other alarm ports on the back plane may
result in damage to the module or system.

1.2.3.5 Static Transfer Switch

The static transfer switch is a transfer switch without any moving parts, reducing mechanical failures. It
can be used in systems where another source besides the inverter is present. Detecting a failure and transferring to
the secondary source is typically 4ms. Most loads will not be disturbed with a single source failure. It can also be paired
with a system monitor 2 card for monitoring of all its data. An LCD screen is also provided to view the card’s state.
Only Major and Minor Alarms are provided via dry form C relay contacts. Use of the other alarm ports on the
back plane may result in damage to the module or system.
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Standard Features
2.0

2.1 Power Modules
DC Voltage Inputs: 12V, 24V, 32V, 48V, 66V, and 108 VDC inputs are available. It is recommended to have a
maximum ripple voltage of less than 5% with the peaks not going above Vmax and below Vmin.

AC Voltage Outputs: 100V, 117V, and 230 VAC outputs are available (+/- 6%) at 60Hz, 50Hz, and 400Hz (+/- 0.1%).

LED Bar Graph: Power modules all have a bar graph to display the output current being produced. It is a peak
responding, RMS calibrated representation of output current. This meter will read properly when loads are resistive.
However, when output current is non-linear, the meter will tend to show a higher output than is actually occurring. This
is particularly noticeable when running electronic loads. With this type of load, peak current can be very high while RMS
current may be quite low. Since the meter will display output relative to peak current, it will read on the high side. In
some electronic loads, the meter may read two to three times higher than actual RMS current. This conservative
approach guarantees the user will be warned of any possible type of overload. It is possible for the inverter to be
operating totally within it's capabilities when the bar graph indicates full scale.

Remote On/Off Switch: A terminal block connection is provided on the backplane to remotely turn the inverter on
and off. To turn on the inverter you will need to connect a switch to “A-” on the terminal block and one of the following
terminal connections, RSW/RSW1. There is little current flow in this lead, so wire size is not a concern and any
size DC switch can be used. The remote switch and front panel switch are wire “OR'd” together so if either switch is on,
the inverter will turn on, and both must be off to shut down the inverter. When using the remote switch, insure the front
panel switch is in the off position to control the inverter with the remote switch.

On/Off Switch: The on/off switch is located on master modules and monitoring modules. It is used to turn the inverter
system on and off.

Cooling: A temperature controlled fan is located on the front panel of MX Master and Slave modules. They will also turn
on at full power within 5-7 minutes.

Over Temperature Protection: Each inverter will go into thermal shutdown at 105C internal temperature. The warning
alarm will go off 5C before thermal shutdown is reached. The inverter will provide its full rated output up to the
temperature listed in the specification sheet. [f the inverter is subjected to higher ambient temperatures or air circulation
is blocked, the inverter may overheat. When the inverter alarm activates, immediate action is required or the inverter
may shut down. Either reduce the load on the inverter or provide more air circulation in the inverter's immediate environment.
When the inverter shuts down, the alarm condition will persist and the cooling fans will continue to run. Since the
inverter has stopped producing output power, it will cool down quickly. The inverter will automatically restart when it has
cooled sufficiently. When the inverter restarts the alarm will clear.

Buzzer: The buzzer is used in master module systems only. It is used to alert the user of low DC voltage or over temperature.
If the DC voltage gets to within 2-4% of the lower DC voltage limit the buzzer will sound. If the temperature gets to within 5C
of the temperature shutoff limit the buzzer will sound.

Over Voltage Protection: The inverter will shutdown immediately if the DC voltage exceeds the set limits. When the
voltage returns to the normal range, the inverter will immediately restart. Input over voltages tend to happen very rapidly
and can cause damage to the inverter, therefore shutdown is immediate and without warning. There is a small amount of
hysteresis built into the over voltage turn off set point to avoid the possibility of the inverter turning off and on rapidly.
No damage to the inverter occurs unless the amount of power in the surge is very high. Normally the capacitors on the input
of the inverter will absorb the surge without damage. This fault usually occurs if the battery is suddenly disconnected from
the system and the battery charger continues to supply current.
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Under Voltage Protection: The inverter will shutdown when the DC voltage goes below the set limits. The alarm will activate
when the battery voltage falls within 2% to 4% of the lower DC voltage limit. If the condition continues without reducing load to
the inverter or adding charge to the battery, the inverter will shut off. When the voltage rises to approximately 95% of the
nominal battery voltage, the inverter will turn back on and the alarm condition will clear.

Overload/Short Circuit Protection: The inverter has two levels of overpower protection. The first limits peak instantaneous
current to 22 Amps per 1000 Watt module. This acts to limit the current with highly reactive loads. The second limits absolute
power coming from the module to just above 1000 Watts per module. Both of these circuits act to reduce the output voltage
as required to limit the current to a safe level. The power limit circuit has two stages to allow the inverter to produce its rated
surge power for 3 seconds. This surge power is designed to give motors and electronics the extra current they need to get
started. The overpower protection circuit will recover instantly when the overpower condition clears. If the over current
condition is so severe that it causes the output voltage to collapse to under 10% of its normal value for more than 1 second,
the inverter will shut down and not automatically restart. This short circuit protection requires the user to clear the short circuit
safely and then reset the inverter by cycling the power switch off and then on again.

If the inverter is overloaded the output voltage is reduced. In this mode it will produce its rated power. It does this by clipping
the tops of the waveform. The inverter can operate safely in this mode indefinitely. The overpower protection circuit will
recover instantly when the overpower condition clears.

2.2 Alarm Card/Transfer Switch

Alarm LEDs: The Alarm Card relay Transfer Switch will monitor and display different alarms from the system through the
LED’s on the front panel.

Relay Contacts for Alarms: Dry relay contacts are available on the backplane to be used with several different alarms.

2.3 System Monitor Card (For all new systems use System Monitor 2 Card)

LCD Display: All system information is gathered and displayed via the LCD.
Relay Contacts for Alarms: Dry relay contacts are available on the backplane to be used with several different alarms.

Ethernet Monitoring: An Ethernet port is available to connect to a network for remote monitoring of the system.

2.4 System Monitor 2 Card

LCD Display: All system information is gathered and displayed via the LCD.
Relay Contacts for Alarms: Dry relay contacts are available on the backplane to be used with Major and Minor alarms ONLY.
Ethernet Monitoring: An Ethernet port is available to connect to a network for remote monitoring of the system.

SNMP v1 Monitoring: SNMP over Ethernet can be used to monitor all the system information.

2.5 Static Transfer Switch

LCD Display: All system information is gathered and displayed via the LCD.

Relay Contacts for Alarms: Dry relay contacts are available on the backplane to be used with Major/Alarm2 and Minor/Alarm1
alarms ONLY.

Primary Select: The primary source can be selected from a switch on the front plate.
Detect Time: Detection and transfer typically less than 4ms. Most loads will not notice any failure at all.

System Monitor 2: In systems of 5KW or less, the Transfer Switch and System Monitor 2 can be consolidated into one
card. The System Monitor 2 will report all of the transfer switch's information.
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Installation
3.0

CAUTION: It is essential to read and understand all Warnings, Cautions, and Notes before any connections are made to the
unit or system. If further assistance is needed call (817) 595-4969 and ask for Customer Service.

WARNING: The inverter is designed to operate from a battery. Performance cannot be guaranteed when a charger or power
supply is used without a battery in the circuit. See Section 7.0 Theory of Operation (Input Power).

WARNING: Inverter chassis and neutral AC must be connected together with either of the battery connections and bonded to
earth ground to comply with most code requirements. See Section 7.0 Theory of Operation(Grounding).

CAUTION: Before any connections are made to the unit or system, be sure to disconnect the ungrounded battery terminal,
usually negative (-) in 48 Vdc systems and positive (+) for other DC voltage systems.

CAUTION: Check batteries and battery cables for correct polarity and voltage. The polarity of the leads is critical to avoid
damage to the unit or the system.

CAUTION: Observe all national and local electric codes during installation.

3.1 Location

The inverter is a highly sophisticated piece of electronic equipment. As such, its location warrants some special consideration.
The inverter should be mounted indoors, preferably in some type of equipment room as close to the battery bank as possible.
Gases emanating from the battery can be corrosive and highly flammable. Therefore, the inverter should be isolated from the

battery bank as much as possible. The inverter can be wall or shelf mounted.

The inverter must be sheltered from the weather. Keep it away from condensing water. The inverter will provide its full
capability in temperatures from -20C (-4 F) to 40C (104 F). As with all electronics, higher temperatures will lead to a shorter
life. Make sure that adequate ventilation is provided.

Choosing a mounting location is critical to the performance and life span of the inverter. Heat and moisture are the two worst
enemies of any electronic device. When choosing a mounting location, consider the following requirements:

1. The inverter must be sheltered from the elements. Select a clean, dry location.
2. The inverter requires adequate ventilation for cooling. With proper cooling the inverter will operate efficiently and meet its
published ratings. Do not obstruct air circulation. Air is drawn into the inverter through the front panel mounted fans, and exits

through vent holes in the top and rear of the inverter.

3. The inverter should be mounted as close to the battery as possible. Shorter lengths of wire have less resistance, which
translates to increased efficiencies. See Section 6.3 Wiring Charts.
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3.2 Wiring

NOTE: An in line fuse may be desired to protect the battery and wiring to the inverter. This fuse should be located very close
to the battery terminal. To select the appropriate size fuse, consult “Rated and Peak Current”. See Section 6.3 Wiring Charts.

DC Input Connections:

Positive (+) and Negative (-) input terminals are 5/16" studs with brass hardware, spaced 1 inch apart. The DC terminals can
be accessed by removing the rear access cover. Choose the appropriate gauge wire for your specific model and distance from
the battery.

(Recommended Torque = 70 in-lbs.)

Installation clearance: Recqmmended tF’OIS:
- from top of the unit 1 ft. Min. -6/in 1 screwdriver
- from sides of the unit 1 ft. Min. - 72 inch nut driver
- from front of the unit 1% ft. Min. - multi-meter

- from back of the unit 2 ft. Min.

AC Wiring

1) CAUTION: To reduce the risk of fire, connect only to a circuit provided with the appropriate maximum branch circuit
overcurrent protection in accordance with the NEC, ANSI/NFPA 70 and the CEC, Part |, C22.1.

2) Use NEC Table 310.16 for Insulated Conductors in a Raceway, Cable, or Earth, adjusted for an Operating Ambient
Temperature of 40 deg. C. For operating in other ambients, apply the derating factors listed in the NEC. For operation in
countries where the NEC is not recognized, follow applicable codes.

3) Select AC wire sizes appropriate for both the temperature rating of the wire and maximum AC output ability of the MX
Inverter System. Use only 75C or 90C rated copper wire.

4) Insulation on all conductors must be rated for the highest voltage required by any field installed wire.

AC Input Connections:

Output terminals are mechanical lugs (#6-1/0 AWG). They are provided under the Rear Cover. Choose appropriate gauge wire
for your specific model.

(Recommended Torque = 45 in-lbs.)

How to Size a Breaker for the Utility AC Input or Load AC Output:
1. Take the maximum capacity of the Inverter System in Watts. Divide that number by rated system output voltage (VAC).

Example: 11,000W/117VAC = 94A

2. Choose a breaker that is widely available in a value that is close to but higher than the result. In the above example that
would typically be either a 100A or 125A breaker.

NOTE: Never use a breaker that exceeds the rating of the wires in the feed. (E.g. Do not use a 100A breaker on a wire that
is only rated for 50A)
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3.3 Start up procedure: (single phase system)

NOTE: Refer to Section 6.3 Wiring Chart for system connections.

STEP 1: Make sure unit is mounted securely.

STEP 2: Remove rear cover of unit.

STEP 3: Do not connect the AC load until all steps are complete.

STEP 4: Verify that all front panel switches are in the “off” position

STEP 5: Verify the battery cable polarity. Label the wires if necessary. Verify the battery voltage is within the specifications for
the inverter.

STEP 6: Verify DC breaker or fuse is open and leads are not energized.

STEP 7: Connect negative cable from battery bank to negative terminal of the inverter's backplane.

STEP 8: Connect the positive cable from the battery bank to the positive terminal of the inverter's backplane.

NOTE: If the battery system is being utilized by other equipment it may be necessary to precharge the inverter's DC buss.
Precharge the input capacitors of the inverter by connecting one lead of a large resistor (a small wattage light bulb will suffice)
to the positive terminal of the battery bank and the other lead to the positive terminal of the inverter. On a positive ground
system (most 48 volt systems) connect the resistor or light bulb between the negative battery terminal and the negative
terminal of the inverter.

STEP 9: Close the DC breaker or insert the fuse to energize cables and the inverter's DC buss.
STEP 10: Turn the inverter “on”. The switch is located on the alarm card module or the master module. Ensure the system is
operating on the (left) primary control card module. To do this, press the “reset” button of the primary control card.

NOTE: If using the remote switch, the switch on the inverter must be in the off position.

STEP 11: Measure the output voltage at the LOAD terminals on the backplane. The reading should be the nominal AC voltage
+/- 6%.

Steps 12 through 20 are only for inverters equipped with a transfer switch.
STEP 12: Before connecting the commercial utility to the inverter, make sure that the commercial utility breakers are “off”.

STEP 15: Connect the commercial utility line wire (black) to the utility line connection on the backplane. Connect the
commercial utility neutral wire (white) to the utility neutral connection on the backplane. Connect the ground wire
(green) to the chassis ground connector.

STEP 16: Turn the inverter “on” by using the toggle switch in the front panel or the remote switch. Ensure that the system is
operating on the (left) primary control card.

STEP 17: Turn the commercial utility breakers “on”.

STEP 18: Measure from the commercial utility line (black) to the commercial utility neutral (white). The reading should be the
nominal voltage +/- 6%.

STEP 19: Move the primary select switch located on the transfer switch to the desired position. The source LED in the transfer

switch will display switch position.

STEP 20: Measure the output voltage at the LOAD terminals on the backplane. The reading should be the nominal AC voltage
+/- 6%.

STEP 21: Check the input power requirements of the load. Make sure that it is less than the rated output power if the inverter.
If more than one load will be run simultaneously the sum of the input power requirements must be less than the rated
power of the inverter.

STEP 22: Close the LOAD breakers to energies the equipment.
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Operation
4.0

4.1 Alarm Card MX ALARM CARD EXELTECH

Alarm Card - Exeltech's modular Alarm Card can be added to 23" and 19" cages.

NOTE: With an alarm card system there must be a control card in the left slot.

LED ALARMS: The alarm module contains LED indicators that monitor DC voltage, ON
AC Voltage, temperature, load, and inverter. OFF
DC ON
LED’s and Switch Settings
ON/ OFF ON INV SWITCH: Up is “On” and down is “Off”. AC OUTPUT INV ON
cB1
DC ON GREEN DC ON LED: Will be green (indicating inverter
INV ON GREEN on) when the DC power is in specs. LOAD
LOAD GREEN INV ON LED: Green indicates that the inverter
INV FAIL - is operating within specified limits. INV FAIL
BRKR OPEN - LOAD LED: Green indicates that output power
is being supplied to the “load”. BRKR
HIGH TEMP - OPEN
LO DC VOLTS - INV FAIL LED: Red indicates AC voltage not
present or out of limits.
BUSS FAIL A - HI TEMP
BRKR OPEN: Red indicates that output power
BUSS FAIL B -
is NOT being supplied to the load because the L0 DC
TEST - breaker is open. VOLT
HIGH TEMP LED: Orange indicates an over temperature condition exists. WITH Fitljl_si
OPTIONAL
LOW VOLT DC LED: Orange indicates that the Inverter is approaching A/B BUSS
low voltage shut down. ONLY | BUSS
FAIL B
BUSS FAIL A LED: Only on systems with optional A/B BUSS. I
TEST

BUSS FAIL B LED: Only on systems with optional A/B BUSS.

TEST BUTTON: Simulates inverter output failure and will cause alarms
to activate and control card to toggle.
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CONTACT CLOSURES (REMOTE ALARMS): The alarm module contains "form-C" contact closures to monitor inverter
status remotely. These remote alarms include: Minor Failure, Major Failure, Inverter Fail, and DC Fail.

Remote alarm monitoring (available in the Backplane):

NOTES: P104 - *INV FAIL, UGOOD #1, and UGOOD #2

—
NEUTRAL are for Exeltech use only.

Jriere NO NG MINOR ALARM: Relay is energized in case of any “soft”
We] SOURCE € % C o aamm failure; Module failure, Inverter failure, overtemp.

NC NO

oo & wasor MAJOR ALARM: Relay is energized in case there is no
AL e ool | v AC to the load: Breaker open, inverter failed, or inverter
— voltage out of limits.

Q)| rvo+

POPK NV FALLS o0l [ ne INV FAIL: Relay is energized when AC is out of limits,
UGOOD* ool [ ¢ pcraL control card fail, power module fail.

E UGOOD* 2 (o] NO

o) BATY veooD & e DC FAIL: Relay is energized when the DC is out of limits.
o) A : Dr NO

) rsw 1 MES tocrouT = AC FAIL: Relay is energized when AC voltage is not

0Q) rsw2 present or out of limits. (Connecting to “UTIL FAIL”

) will provide the AC fail alarm for alarm card)

Backplane Alarm Connections
Wire Size....... 12-26awg

Form C Relay Specifications
Voltage......... 250VAC/VDC
Current......... 1.5 Amp

Page 10



MX SERIES OPERATION AND INSTALLATION MANUAL

4.2 Transfer Switch MX X-FER SWITCH EXELT
TRANSFER SWITCH: A simple AC relay can also be used for inverter / shore ECH
power applications.

Note: With a transfer switch system there must be a control card in the

ON
left slot.
OFF
Transfer Time
- Inverter to Commercial Power: 4 msec.
s : DC VOLTS
- Commercial Power to Inverter: 4 msec.
Note: All transfers are Phase Synchronous MODULE
_ AC OUTPUT FAIL
Voltage Transfer Set Points CB1
- Low Voltage Setting: 105Vac
- High Voltage Setting: 135Vac TEMP
LOAD
LED’s and Switch Settings A
UTIL
UTILITY ON UTILITY OFF \g
INV ON / OFF ON ON OFF OFF ON ON ON
UTIL
DC VOLTS GREEN | GREEN| RED RED | GREEN | GREEN | GREEN SOURCE
MODULE FAIL - - - - - - -
INV
TEMP GREEN | GREEN| RED RED | GREEN | GREEN | GREEN SOURCE
LOAD RED | GREEN| GREEN| RED | GREEN| RED | GREEN
INV
UTIL GREEN | GREEN | GREEN | GREEN | GREEN| RED RED
UTIL SOURCE - - GREEN | GREEN | GREEN - -
PRIMARY
INV SOURCE | GREEN | GREEN - - - GREEN | GREEN REVERSE
INV GREEN | GREEN | RED RED | GREEN | GREEN | GREEN UTIL
EE—— PRIMARY
REVERSE - - - - - - - SELFIS\TI
PRIMARY SELECT
UTIL /INV INV INV UTIL UTIL UTIL INV INV
AN A OFF | oN | oNn | off | oN | oFf | oN

INVERTER SWITCH: When the switch is up the inverter is “on” and when down it is “off”.

DC VOLTAGE LED: When this LED is green the inverter will be “on” and the DC power is within specs. This LED will be
orange when the DC power is in the warning range of low voltage. This LED will be red when the inverter is off or the DC
power is out of range.

MODULE FAIL LED: Orange LED indicates a module “failure” for any Module or Control Card.

TEMP LED: This LED indicates an over temperature condition exists. In conjunction with a module fail indicator, this
indicates a Power Module failure.

LOAD LED: This LED is green when output power is being supplied to the “load”. When the Main AC Breaker is open the
LED is red.
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UTIL LED: This LED is green when the utility voltage is within specified limits. When Orange the utility voltage is reduced
(overloaded). When red, the utility has failed.

UTIL SOURCE LED: When this LED is green it indicates that the utility is supplying power to the “load”.
INVERTER SOURCE LED: When this LED is green it indicates that the Inverter is supplying power to the “load”.

INV LED: When this LED is green it indicates that the Inverter is operating within specified limits. When this LED is orange
an overload exists, and when red the inverter has failed.

PRIMARY REVERSE: Orange indicates the Primary Select Switch operation is currently reversed by the remote source
selection.

PRIMARY SELECT SWITCH: When up the Utility is selected as primary. When down the Inverter is selected as primary.

Exeltech's modular transfer switch can be added to 23", 19", 9", and 7" cages. The transfer switch allows the inverter to
automatically switch between inverter power and a secondary source of AC power. The transfer switch has a maximum
capacity of 40Amps and a typical transfer time of 4ms. Primary power is selectable via a front toggle switch. This means that
you can run the load off of the inverter and switch to the utility when there is a problem, or run the load off of the utility and
switch to the inverter if there is a problem.

TRANSFER CONDITIONS: The transfer module will switch the load from its primary source when voltage of that source
drops below 105Vac or above 135Vac. The transfer module will transfer the load back to the primary source when the voltage
of that source returns to between 110Vac and 130Vac. The transfer switch can be programmed to re-try the primary source
upon the primary source returning to normal voltage, or the transfer switch can be programmed to stay connected to the
secondary source until the transfer switch is manually reset.

LED ALARMS: The transfer module contains LED indicators that monitor DC Voltage, Module Fail, Temperature, Load, Utility,
Utility Source, Inverter Source, Inverter, and Primary Select Reverse.

CONTACT CLOSURES (REMOTE ALARMS): The transfer switch module contains "form-C" relay contact closures to monitor

the inverter status remotely. These remote alarms include: Minor Failure, Major Failure, Inverter Failure, Source Alarm, Uitlity
Failure, and DC Failure.

Remote alarm monitoring (available in the Backplane):

e NOTES: P104 - *INV FAIL, UGOOD #1, and UGOOD #2 are

)| ut15/230 — _ for Exeltech use only.

m NO Ne MINOR

e SOURCE N(C: ﬁo ALARM Make sure that the JUMPER on the Backplane is present
R no || |3 NG from [MBS] to [A-] in order for the Transfer Switch to operate.

o] el |03 c  MAOR This jumper is normally installed at the factory. Removing this

ne | IED) NO jumper forces the switch to utility mode.

ma

% RVD+ I MINOR ALARM: Relay is energized in case of any “soft”

o wvra [[ 1G] ((EL| | ne failure: Unit is in bypass, Module failure, inverter failure (if

13| vsoop [ne] |l [om c DC FAIL TR

— veoon2 || |l (D] || o utility is OK).

1) ear+ . NG

weoo | |\ E20 ¢ uTLeAL MAJOR ALARM: Relay is energized in the case of no AC to

% A wes Lockout || | @ NO the load, breaker open, utility and inverter failed or out of

Tl s limits.

g

Backplane Alarm Connections
Wire Size....... 12-26awg
Torque........... 4 in-Ib

Form C Relay Specifications

Voltage......... 250VAC/VDC
Current......... 1.5 Amp
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SOURCE: Relay is energized when the primary source selection switch goes to the secondary source.

INV FAIL: Relay is energized when there is no AC out of the inverter.

DC FAIL: Relay is energized when the DC is out of limits.

UTIL FAIL: Relay is energized when the utility is out of limits.

JUMPER SELECTS

JUMPER | CONDITION FUNCTION
1 J1 CLOSED LATCHES INVERTER OVERLOAD
0 OPEN RE-TRIES INVERTER OVERLOAD
1 J2 CLOSED AUTO RESETS INVERTER OVERLOAD ON FAIL
0 OPEN MANUAL RESETS INVERTER OVERLOAD (SELECT OR REMOTE)
1 J3 CLOSED LATCHES UTILITY OVERLOAD
0 OPEN RE-TRIES UTILITY OVERLOAD
1 J4 CLOSED AUTO RESETS UTILITY OVERLOAD ON FAIL (SELECT OR REMOTE)
0 OPEN MANUAL RESET UTILITY OVERLOAD

Default Condition is ALL JUMPERS OPEN.
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4.3 System Monitor Card

(For all new systems use System Monitor 2 Card)

It is now possible to monitor all of your remote
power stations from a single location. You can
have up to the minute verification that all of your
remote power systems are 100% operational.

You can monitor all system alarm functions
including: Power Module Fail, Control Card Fail,
Over Temperature, Under DC Voltage, A-B Bus
failure, System Breaker Open, and System
Failure. Additionally, you can monitor battery
voltage, battery current, system output voltage
and system output current. All alarm functions
are viewable from an LCD located on the
System Monitor Card.

Main Menu Items

The main menu consists of 9 different screens.
To switch between each menu item press the
MENU button. Alarm Details and System Settings
have several addition screens available for viewing
or changing system parameters. Press the SELECT
button to choose a parameter for viewing, or
modification of settings. Hold the MENU button
down to return to the main menu screens.

Operation

Normal operation of the monitor card is exactly
the same as the alarm card previously described
in this document. One notable exception is the
remote monitoring of the system status.

Remote Monitoring

Remote monitoring can be performed via a DHCP
enabled network. Monitoring software is available
from Exeltech on-line to allow remote sensing of
alarm states. However, it is also possible to
implement custom software to meet any
monitoring needs.
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4.4 Static Transfer Switch
The Static Transfer Switch is designed for flexibility.
Several configurations are available.

Features

The switch is available in 3 power levels: 5KW, 10KW,
and 20KW. It is available for single, split, or 3 phase
systems. It is capable of reporting AC voltage, current,
and frequency for both the primary source as well as the
secondary source. Major and minor alarm contacts are
available for local monitoring of any potential fail state.

When used as a 5KW single 23" cage system, the transfer
switch also works as a system monitor card, providing DC
information as well. Network remote monitoring is available
via SNMP.
. It can measure the A and B Buss voltage in an A/B Buss
system.
It can monitor the status of power modules and control
cards, and report as a minor alarm
. It can switch to the secondary control card if the primary
card fails.

Remote Monitoring

The transfer switch's status can be monitored over
Ethernet in two ways. The first way to monitor the system
is with SNMP. An “mib” file is provided and can be loaded
into any SNMP monitoring software. Another program is
provided to monitor the system and needs to be loaded
onto a PC connected to the transfer switch's network. This
program displays the status of the system and also logs the
data to be viewed at another time. A DHCP server is
required for the system to acquire an IP address.

LCD Display Details

The LCD is an easy way to visually collect information of
the power inverter system. The system’s voltage and current
along with all the alarms are shown with other items of
interest. There are two buttons that are used to navigate
through the different menus. The LCD menu structure is
designed for transfer switches, alarm cards, and systems
with both. This causes some menus to not be used in all
systems. The menu will still be there, but without any
relevant data.

LCD BUTTONS

The two buttons below the LCD are the menu and select
keys. The right key is the menu key and the left is the select
key. The menu button is used to scroll through the different
menus when pressed and released. It is also used to return
to the top of the menu tree when pressed and held. The
select button is used only as the select key. It should be
pressed when wanting to select the menu item being
displayed or enter into a sub-menu of the menu being
displayed. The select button has no effect on some menus
when there is nothing to select or no sub-menu to enter. An
example would be the menu that displays the DC voltage.
That menu is used for display and the select button can be
pressed but will have no effect.
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O  STATIC TRANSFER SWITCH

EXELTECH oo
 — Q

= Inverter
Modules
on or off.

ON/OFF

STATUS

Indicator
LED of
System

Status.
ETHERNET

— | Network

Data output to monit Activity
ata output to monitor
the system status over 10/100 BASE T
an Ethernet based
network.
Network

Di t will Link
removs the AC AC OUTPUT in
Voltage output UTILITY
from the system. PRIMARY
o ||[¢CJ¢l|lo &
il Z INVERTER
PRIMARY

Detect and Transfer Time

- Inverter to Commercial Power: < 4 msec.

- Commercial Power to Inverter: < 4 msec.

- Transfer time when changing primary: 0 msec.

Note: All transfers are Phase Synchronous in
Multi-phase systems.

Voltage Transfer Set Points
- Low Voltage Setting: 100Vac
- High Voltage Setting: 130Vac

Product Status Software for Remote Monitoring
See section 4.6

LCD Display Details
Seesection4.5
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4.5 System Monitor 2 Card (Revision 3 & 4)

O SYSTEM MONITOR I
The System Monitor 2 card is the newest of the
monitoring card family and has more features than | 00O |
the original system monitor card. It will monitor all WECH |
the alarms, AC and DC voltage and current, and | Q |
; -
AC frequency. Multi-phase systems can also be
monitored with all the information available from the . O rumte
front panel LCD or via an Ethernet connection. The ONJOFF T et
card can handle all of the system monitoring and enoreft
alarm reporting that is required for a MX system.
SELECT MENU
Features '®) '®)
The System Monitor 2 card is available in three

power levels, 5KW, 10KW, and 20KW. It is available I I
for single, split, and 3 phase systems. It will report
AC voltage, current, and frequency, along with DC
voltage, and current. All the standard alarms are
also monitored and reported via the front panel LCD
or the Ethernet connection. It can switch to the
secondary control card (when present) if the primary
card fails.

Remote Monitoring

The System Monitor 2 status can be monitored over
Ethernet in two ways. The first way to monitor the
system is with SNMP. An “mib” file is provided and STATUS
can be loaded into any SNMP monitoring software. Indcstor
Another program is provided to monitor the system Q System
and needs to be loaded onto a PC connected to the '
System Monitor 2’s network. This program displays

ETHERNET

l — | Network
the status of the system and also logs the data to be Data utput o monior 101100 BASE T Activiy
viewed at another time. A DHCP server is required anié%}rerzgtsbz:esdover E—
for the system to acquire an IP address. e | o

o e A AC OUTPUT Lk

oltage output
Product Status Software for Remote Monitoring from the system. O
See section 4.6 @)

© S g0
LCD Display Details
See section4.5
O
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LCD Menus (Static Transfer Switch/Monitor 2 Card) (Revision 3 & 4)

The LCD menus are broken down as a menu tree for the ease of navigation. Figure 1, figure 2, and Figure 3 show the menu
tree broken down. Figure 1 is the top menu level. Upon startup, the menu will display the 'System Status' menu. This menu
rotates through three menus without any interaction required. The first menu is the system output voltage. The next menu is
used to display the present output source and its current primary source. The third is the alarm status. The alarm status menu
is there to alert of any possible problems, but not to display the actual alarm.

System System DC Source Phase Minor Major System : J
Status ™| Detais ™| Voltage et Primary > Setting P Counter ™ Counter ™ Config. P> Version

+(See Figure 2) +(See Figure 3)
Figure 1 NOTE: In this menu M goes through the menu, S enters sub menu at SYSTEM DETAILS and at SYSTEM CONFIGURATION.

The menu button is used to scroll to the next menu, which is the 'System Details' menu. Here the select button can be used
to enter into that sub-menu section. That section is covered below. The next menu is the 'DC Voltage' menu. Here the DC
voltage is displayed. The next menu is used to display the present output source and its current primary source. The next
menu displays the 'Phase Setting' of the system. There are three different options: single, split, and three phase. The next two
menus will be minor and major failure counters. Pressing the select key while on the individual counter will reset that counter
to zero. If both major and minor counters need to be reset, both menus need to be reset individually. The last menu screen for
the top of the menu tree is the version number. Scrolling over again will start the menu back at the ‘System Status' menu.

System Details

The first of the two sub-menus is the 'System Details' menu and can be seen in Figure 2. In this version, this sub-menu is for
displaying values of the systems. The select button will be used to scroll backwards since there is nothing to select. To get
back to the top menu level press and hold the menu button.

Output = Brd .
Source [+ P Mod («» P Temp* «» CtriCard <> Temp* «» DCV <> ABus [«» BBus <» Tot me
f Phase Phase
Tot Maj <> Alarms re> <«» DCI| (<> |nvSrc <> UtlSrc <> <+» Fan RPM~<> InvACV
Data Sync W
Theta:
InvAC|l <> InvFreq <> UtIACV «» UtIACI <> UtlFreq |«» Phase
Angle W

Figure 2 NOTE: In this menu M goes thru menu selections and S lets you go backwards thru the menu selections. Hold down M for 3 seconds
to return to main menu.
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Output Source: The source that is powering the load. Solid State Transfer Switches will display utility or inverter and System
Monitor 2 card will have inverter as its source.

P Mod (Power Module Status): This is the power module failure indicator. If a power module fails it will be present on this
menu. Otherwise it will display everything is normal.

P Temp (Power Module Temp. Status): This is the temperature status of the power modules. If one power module is over
temperature, then this warning will display the failure, otherwise it will display everything is normal.

CtriCard/Inverter Ref. (Control Card Status): This is the control card failure indicator. If a control card fails or if the system is on control
card 'B' it will be present on this menu . Otherwise it will display everything is normal.

BrdTemp/Powerswitch Temp (Temp): On Solid State Transfer Switches this will display the SCR temperature.

DCV (DC Voltage Status): This is the DC low voltage warning screen. If the voltage is low it will indicate that it is low, otherwise
it will display everything is normal.

A Bus (A Bus Status) /B Bus (B Bus Status): These are the status of the A and B Bus, if installed.
Tot Min (Minor Alarms)/Tot Maj (Total Major): This is the cumulative alarms of the system.

Alarms (Alarm Status): This is the current alarm state of the card. The result will be major, minor, or none.

Phase Data: This displays phase number of the current card and number of phases of the system.

DC | (DC Current): The DC current is displayed in amps if it is available.

Inv SRC (Inverter Status): This is the status of the inverter source for that phase. The result will be good or bad.
Utl Src (Utility Status): This is the status of the utility source for that phase. The result will be good or bad.

Phase Sync: This is the status of the phase lock between utility and inverter sources. The result will be phase sync or phase
not sync.

Fan RPM: This is the fan speed if a fan is connected.

Inv ACV (Inverter Voltage): This is the inverter output voltage.
Inv ACI (Inverter Current): This is the inverter output current.

Inv Freq (Inverter Frequency): This is the inverter frequency.

Utl ACV (Utility Voltage): This is the utility output voltage.

Utl ACI (Utility Current): This is the utility output current.

Utl Freq (Utility Frequency): This is the utility frequency.

System Configuration

The second of the two sub-menus is the 'System Configuration’ menu and can be seen in Figure 3. The menu button will
advance to the next screen. The select button will be used to change or activate settings. Most of these settings are configured
by the factory and are not intended for customer use. To get back to the top menu level press and hold the menu button.
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. DC DC AC AC
Reboot Net Init AB Bus Phase Reset
™ onori ™ omoff ™ onoff » Voltts 1 Amps B e > Amps B Tt ™ Network?w
Reset SNMP Cal Mode Combined Time
SNMP? kg On > On it Mode hat Stamp w

Figure 3 NOTE: In this menu M goes through the menu, S selects aternate settings if available. Hold down M for 3 seconds to return to main menu.

Reboot: Not available at this time.

Net Init: Factory setting not user selectable.

AB Bus: Factory setting not user selectable.

DC Voltage Range: Factory setting not user selectable.

DC Current Transformer: Factory setting not user selectable.
AC Voltage Range: Factory setting not user selectable.

AC Current Transformer: Factory setting not user selectable.
Phase Address: Factory setting not user selectable.

Reset Network?: Pressing the select button will reboot the communications port, and try to reestablish communications
but will retain all communications settings.

Reset SNMP?: Pressing the select button will reboot the communications port, and reset all communications settings
to factory defaults. This will reset the card back to DHCP mode if a static IP has been set. This will also reset the
total alarm counters back to zero.

SNMP: Factory setting not user selectable.
Cal Mode: Factory setting not user selectable.
TX or Alarm Card: Determines if the card is a transfer switch or alarm card.

Time Stamp: Date code of software build.

Alarms

LED:

The LED on the front of the card is a quick way to determine if there is a problem with the inverter. There are three solid
colors that the system can display: green, orange, and red. The green is for no alarms and everything is good. The orange is
for minor alarms and the red is for major alarms. If there is a major and a minor alarm it will display the major alarm only.

Major Relay Alarm:

If there is not a good source of AC power, a major alarm will be indicated. There are currently 2 ways to have a major alarm.
If the system just has alarm cards then the inverter is the only source. If the inverter's output fails then a major alarm will be
triggered. If it has a transfer switch it takes two bad sources to cause a major alarm. These alarms will be cleared with the
alarm state goes away.

Minor Relay Alarm:

There are 8 different minor alarms that can be triggered. These are: power module over temperature, power module fail,
control card fail, one source fail or not phase locked, level alarm, control card over temperature, board/powerswitch over temperature, and
low DC voltage. Some of these alarms are not used in certain variations of the transfer switch or alarm card, the alarm
card does not look for the other source to be locked if there is not a transfer switch.
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4.6 Product Status Operation (Revision 3 & 4)

* To begin Product Status Installation you will need an Ethernet cord, router and computer.

**PLEASE NOTE THAT THE DATA SHOWN IN THESE WINDOWS DO NOT REFLECT THE DATA THAT WILL BE
SHOWN FOR YOUR SYSTEM***

Step 1.Download the appropriate copy |2
of the Product Status software from the || Vi Hsten Teck e

Exeltech website www.exeltech.com. 025cE 0006 |
Overall System

: o 2 AB Minorf Major/ - Maint - Modbus -
Alarm: - Prim: - Src: - i - A 1: - Am 2 =l tormal Updatz: 0110340672

Readings
General

Low Limit Data High Limit
Battery Voltage (Vdc): |40
Battery Current (Idc): |0
Step 2. Start the Product Status T
Software. lowtimtDztz
Inverter Voltage (Vac): 100
Inverter Current (Tac): |0
Inverter Frequency (Hz): 55
Utility Voltage (V ac):
Utiity Current (T ac):
Utiity Frequency (Hz):
Output {V ac): 100
Output VA (Vac*Iac): 0
Power Switch Temp (C): 0

Minor Alarms
Step 3.Left click on “View” and select el
. . Power Module:
the correct phase information for your
Power Module Temp:
system e

Inverter Reference:

Controls
Phase 1 Sync:
Low Voltage:

Power Switch Temp:

[ Mode H Poll || Run |[ Stop ]

Find Devi '
Step 4.Left click on “Tools” then “Find Device”. This will open the following s E
window. 1 device Found successfully:
IP Address MAC Address oK
172,22.1.65 00:24:ce:00:01:a0
***NOTE: This initial IP Address MUST be given to the System Monitor Il
Card by your network via DHCP. If an IP address has not been assigned
via DHCP you will not see a device in this window.***
Step 5.Left click on the IP Address then “OK”. EETE
Current MAC Address:
Inwerker Mame; {optional)
Irwerter Description: | | {optional)
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Step 6.Left click on “Run”. You should now be receiving data to the Product Status window and the Data State box should
show the message “Live”.

gj Productstatus 55E E\@
File “iews History Tools Help

00:24:ce:00:06:6F |

Overall System
e R v [ [ ., [ e [ ! I

Readings

General

Lowe Limit  Drata High Limit

Battery Yolkage (¥ dc): 40 &0

Batkery Current (I do): 0 20

Line 1 Line 2 Line 3

Lawe Limit  Crata High Limit Lowe Limit  Crata High Limit Laww Limit High Limit

Inverter Woltage (M ac): 100 130 Inverter Woltage (M ac): 100 130 Inverter Woltage (W ac): 100 130
Inverter Current (Iach |0 100 Inverter Current (Iac) |0 100 Inverter Current (Iac) |0 100
Inverter Frequency {Hz): |55 A5 Inverter Frequency (Hz): |55 A5 Inverter Frequency (Hz): |55 A5
Likiliey Volkage (v ach 100 130 Likiliey Volkage (v ach 100 130 Litiliey Volkage (v ach 1a0 130
Utility Current (T ac): 0 100 Utility Current (T ach: 0 100 Ukility Current (T ac): 0 100
Ukility Frequency (Hz): 55 &5 Ukility Frequency (Hz): 55 65 Ukility Frequency (Hz): 55 65
Qukpuk (v ac): 100 130 Qukpuk (v ac): 100 130 Qukput (v ac): 100 130
Output VA W ac *Tac): 0 20000 Output VA W ac *Tack: 0 20000 Output VA W ac *Tack: 0 20000
Power Switch Temp (Cj: |0 100 Power Switch Temp (Ci: |0 100 Power Switch Temp (Ci: |0 100
Minor Alarms

Line 1 Line 2 Line 3

Power Module: Power Module: Pawer Module:

Power Module Temp: Power Module Temp: Power Madule Temp:

Inverter Reference: Inverker Reference: Inverter Reference:

N/A

Phase 1 Sync: Phase 2 Sync: Phase 3 Sync: NS Controls

Low Yaoltage: Low Voltage: Low Volkage: B _

Power Switch Temp: Pawer Switch Temp: Power Switch Temp:

[ Mods ] | Poll | [ Run§ [ Skop l

At this point the Product Status GUI is active and polling data from your system. There is another option under the
tab “History” where you can view polled information in a “.txt” format.

***If you wish to assign a static IP address to your system continue reading on page 24.***
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System Monitor Il Static IP Configuration (Revision 3 & 4):

Step 1.Left click on “Tools” then “SNMP”.

Update SNMP MIB X
IP Address: || | ] | | . | | ] | |[ Sek l
Subnet Mask: | | y | | ' | | . | | [ Set ]
Default Gatewav:| | : | | . | | . | | [ Setk ]

Step 2. Input the desired Static IP Address.

!

Update SNMP MIB

IP Address: iz | .2 | [t I
Subnet Mask; | | : | | . | | . | | [ Set l
Default Gatewa':.-':l | : | | . | | . | | [ Set l

Zancel

Step 3.Left click “Set” and verify that you receive a confirmation message.

! i

Attention

. | ) IP &ddress set ko 172,22.1.69

Step 4.Repeat Steps 7 and 8 for the Subset Mask and Default Gateway

Update SNMP MIB (%]

Attention

IP Address: [tz | |2 | [t | . |es |[ Set ]
SubretMask: 255 | . 285 | .o | .o || et | 1 ) Subnet Mask set ta 255,255.0.0
Defaulk Gateway:| | : | | : | | . | |[ Sek ]
8] 4
| Cancel
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Update SNMP MIB X .
Attention [5_(|
IP Address: EE EEl | BEERE ==
L]
Subret Mask: |255 | i |255 | i ||:| | i ||:| |[ et ] \!.“) Defaulk Gateway seb ko 172,.22.0.1
Default Gateway: (172 | . (22 | . |0 | . 1] ET

Cancel

Step 5.Reboot the communications port. ***NOTE: The information for your Static IP Address is now loaded into the
memory of the System Monitor Il card but is NOT currently active.*** To make the Static IP Address active you must
reboot the communications port. There are two methods to reboot the communications port.

Method 1: You may reboot the port by turning the system off and back on. To reboot the port you must both turn off the
Inverter as well as the Utility source to the Inverter. The System Monitor Il card must power down.

Method 2:You may reboot the port by using the “RESET Network” feature. From the main menu of the System Monitor I
Display. Press “Menu” repeatedly until you see the message “System Config.”. Press “Select’. Continue pressing the “Menu”
button until you see the message “RESET Network”. Press “Select”. The green and yellow LED's on the comm. The port
should briefly turn off and then return.

Your desired Static IP Address should now be active. Please note that if “RESET SNMP” is selected in the System
Config. Menu the Static IP Address will be erased and the System Monitor Il card will return to the default DHCP setup.
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4.7 System Monitor 2 Card (Rev 5 and 6)

A few changes from the System Monitor Rev 3 and 4 that let the user view the IP in the face plate, more security, better
communication between cards and a few other minor changes.

Features

The System Monitor 2 card is available in three power levels, SKW, 10KW, and
20KW. It is available for single, split, and 3 phase systems. It can report AC
voltage, current, and frequency, along with DC voltage, and current. Allows
Control Cards to automatically toggle when an event is detected on the output
The 5KW single phase System Monitor II card will feature a 50 Amp output
breaker on the front plate.

Remote Monitoring

The System Monitor 2 status can be monitored over Ethernet in several ways. The
System Monitor 2 can communicate with third party software through SNMP
protocol or Modbus over Ethernet. The .mib file for SNMP monitoring is
available on Exeltech's website. Or you can use Product Status to monitor the
system and needs to be loaded onto a PC connected to the System Monitor 2’s
network. This program displays the status of the system and also logs the data
while the program is running so it can be viewed at a later time.

LCD Display Details

The LCD is an easy way to visually collect information of the power inverter
system. The system’s voltage and current along with all the alarms are shown with
other items of interest. There are two buttons that are used to navigate through the
different menus. The LCD menu structure is designed for Solid State Transfer
Switches, System Monitor IT cards, and systems with both. This causes some
menus to not be used in all systems. The menu will still be there, but without any
relevant data.
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LCD Menus

The LCD menus are broken down into a menu tree for ease of navigation. To navigate through the menu tree, press the
menu button to scroll to the next menu, and press the select button to enter the sub-menu shown on the screen or display
the information of the other menu tree items. In a sub-menu, the menu button will scroll forward and the select button will
scroll backwards. To retum to the top level menu tree from a sub-menu, press and hold the menu button.

Figures 1 thru 3 show the menu trees broken down. Figure 1 is the top menu level. Upon startup, the menu will display the
'System Status' menu. This menu rotates through three sub-menus without any interaction required. The first of these three
sub-menus displays the system ouftput voltage. The second menu displays the card type, and the third menu displays the
alarm status.

System System DC Source Phase Minor Major System f J
Status et Details Lt Voltage > Primary > Setting > Counter > Counter Lt Config. P> \ersion

*(See Figure 2) +(SE.-E Figure 3)
Figure I NOTE: Inthis menu M goes through the menu . S enters sub menu at SYSTEM DETAILS and at SYSTEM CONFIGURATION.

SYSTEM DETAILS

The first of two large sub-menus is the 'System Details' menu. The navigation tree for this menu is shown in figure 2. This
sub-menu displays values for various parameters of the system.

Power
Power Control DC Total
Mod B B
s g}lﬂpllt |l  Module |=s| Te uh: |t Card |aw Temp* |« Volage e ;ﬂBtI.IS |t S'lﬂlﬁ |l  Minor
urce Status Sl;‘p Status Status us Alarm —‘
us
Uhiieiy | AlAMMS || Phase |ew DC (L] Inverter |o,| Uty | 1 Sync [, Fan || Inverter
Nﬂr""a’m“' Status Data Current Status Status Status RPM Voltage —‘
Inverter || Inverter | | Utbiily | _f Utiity | | Utiily | | Phase
Current Frequency Volage Current Frequency e —‘

F:’gumZ MOTE: Inthis menu M goss thrumenu selections and S lels you go backwads thruthe menu selectio ns. Hold doen M for 3 seconds
to retum to main menu

* Temp = Tenmperature
Output Source: The source that is power the load. Solid State Transfer switches will display utility or inverter and
System Monitor IT cards will have inverter as its source.

P Module (Power Module Status): This is the power module failure indicator. If a power module fails it will be present
on this menu. Otherwise it will display everything is normal.

P Temp (Power Module Temp Status): This is the temperature status of the power modules. If one power module is over
temperature, then this warning will display the failure, otherwise it will display everything is normal.

CtriCard (Control Card Status): This is the control card failure indicator. If a control card fails or if the system is on
control card B' it will be present on this menu. Otherwise it will display everything is normal.

BrdTemp (Temp): On Solid State Transfer Switches this will display the SCR temperature. On the System Monitor IT
card this will display the board temperature.

DCV (DC Voltage Status): This is the DC voltage warning screen. If the voltage is low it will indicate that it is low,
otherwise it will display everything is normal.
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A Bus: Displays the status of the A Bus, if enabled.
B Bus: Displays the status of the B Bus, if enabled.

Total Minors: This is the cumulative minor alarms of the system. Can be reset by using the Reset Counter Menu option
under System Configuration.

Total Majors: This is the cumulative major alarms of the system. Can be reset by using the Reset Counter Menu option
under System Configuration.

Alarms: This is the current alarm state of the card. The result will be major, minor, or none.

Phase Data: This displays phase number of the current card and number of phases of the system.

DCI (DC Current): The DC current is displayed in amps if it is available.

Inv Sre (Inverter Status): This is the status of the inverter source for that phase. The result will be good or bad.
Utl Sre (Utility Status): This is the status of the utility source for that phase. The result will be good or bad.
Phase Syne: This displays the phase sync status of the system. The result will be either 'Sync' or Not Sync'.
Fan RPM: Displays the Solid State Transfer Switch fan speed. The System Monitor II card doesn’t use this.
Inv ACV (Inverter Voltage): This is the inverter output voltage.

Inv ACT (Inverter Current): This is the inverter output current.

Inv Freq (Inverter Frequency): This is the inverter frequency.

Utl ACV (Utility Voltage): This is the utility input voltage.

Utl ACT (Utility Current): This is the utility output current.

Utl Freq (Utility Frequency): This is the utility frequency.

Mbefg: Default state is ‘off”. Indicates whether the System Monitor IT card can be edited.

Theta: Phase Angle: Displays the phase angle between inverter and utility source.
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SYSTEM CONFIGURATION

After the 'System Details' menu; The top level menu displays general information about the system. Returning to
the main menu and scrolling past 'System Details', the screen will display the system's DC voltage, the source primary, the
phase setting, and the counters for major and minor alarms. Following the major counter screen, the system will display
the 'System Configuration' menu. Pressing the select button on the 'System Configuration' screen will enter the
configuration sub-menu.

FIGURE 3 NOTE: In this menu ‘M’ advances you through the menu selections and *S” lets you go backwards through the menu selections.
Holding down ‘N for 3 seconds will retum you to the main menu.

By default, the system configuration menu is locked and cannot be edited. To unlock the menu, enter the 'System
Details' menu from the home menu tree. Scroll to the screen showing *‘Theta: Phase Angle’. Hold the select button until
the on-screen text changes to 'mbefg on'. System configuration changes can now be made for 15 minutes and will return to
locked status when the time is up. Return to the home screen by pressing and holding the MENU" key, and navigate to the
'System Configuration' screen. Any changes made in the configuration menu will be saved simply by returning to the home
screen, you can continue editing the configuration until the 15 minutes has passed or you have cycled the power which will
disable the editing mode.

While the 'System Configuration' menu is locked, some items may still be changed. Reset counter, network reboot,
network reset can be changed.

Network Reboot: Hold select to perform a hard reboot of the network card.
Networ k Reset: Hold select to reset the network configuration to the default settmgs.
AB Bus on/off: Exeltech Use only
DC Voltage Range: This 1s the range of the input DC Voltage.
DC Amps: Displays the DC current.
AC Current: Displays the AC current.
Phase Config: This 1s the phase address of the current card. Can be phase 1, 2, or 3.
Reset Counter: Rest the Major/Minor counters.
Reset DCizero: Exeltech Use only
Load% on/off:
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Net CG5, Net CG6, Net CG7, and Net CG8: Configure the four numbers of the subnet mask.
Net CG9, Net CG10, Net CG11, and Net CG12: Configure the gateway IP address.
Net CG13, Net CG14, Net CG15, Net CG16: Configure the trap IP address.

IP Mode: Press select to change between DHCP or Static IP address settings.

Net CG18: Exeltech Use only

Net CG19: Exeltech Use only

Cal Uv: Exeltech Use only

Cal Ui: Exeltech Use only

Cal Iv: Exeltech Use only

Cal Ii: Exeltech Use only

Cal Dv: Exeltech Use only

Cal Di: Exeltech Use only

Cal Ov: Exeltech Use only

Cal AB: Exeltech Use only

CRC: Exeltech Use only

Alarms

LED Indicator: The LED on the front of the card is a quick way to determine if there is a problem with the inverter. There
are three solid colors that the system can display: green, orange, and red. Green is for no alarms, orange is for minor
alarms, and red is for major alarms. If there is a major and a minor alarm it will display the major alarm only.

Contact Closures (Remote Alarms): The transfer switch contains "form-C" contact closures to monitor inverter status
remotely. The alarm connections are located on the backplane. The System Monitor IT and Solid State Transfer Switch only
have Major and Minor Alarms.

Backplane Alarm Connections:
WITCIBIZEL - coosvivesisusunestasisassumssusarsassssnshsaus nEEEY 12-26 awg

Form C Relay Specifications:
Molbape .o i 250 VAC/VDC
CULTENL e e e e s e emnnnee e e 1.5 Amp

Major Alarm: If there is not a good source of AC power, a major alarm will be indicated. There are two ways to have a
major alarm. If the system only has System Monitor IT cards then the inverter is the only source. If the inverter output fails
then a major alarm will be triggered. If it has a transfer switch it takes two bad sources to cause a major alarm. These
alarms will be cleared when one AC source returns to normal state.

Minor Alarm: There are 8 different triggers for the minor alarm.

Power Module failure Low DC voltage

Power Module over temperature AB buss one source fail

Control Card over temperature AC One Source failed rOnly present when used with a Transfer Switch)
System Monitor IT card over temperature Phase unsynced {Oniy present when used with a Transfer Swiich)

Some of these alarms are not used in certain variations of the Solid State Transfer Switch or System Monitor II, such as the

System Monitor IT does not look for the other source to be locked if there is not a transfer switch.
NOTES: PI02, PI03, & PI04 - *INV FAIL, UGOOD #I, and UGOOD #2 are for Exeltech use only Connecting to these terminals on the backplane can cause
malfunction or failure of the krverter system
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4.8 Product Status 2 Operation(Rev 5 and 6):

**PLEASE NOTE THAT THE DATA SHOWN IN THESE WINDOWS DO NOT REFLECT THE DATA THAT WILL BE
SHOWN FOR YOUR SYSTEM***

Step 1. Download the appropriate copy of the Product Status software from the Exeltech website.

Step 2. Start the Product Status Software.

[ &) Productstatus SSE (=] 5
File View History Tools Help
f’lﬁb’i'éﬁi'&é’:’ﬁﬁiﬁ’i&ﬁ’f| =
Overall System
dlarr: | wya [ eim: [ wa s [ wa 182 [ wa | g [wa Jhe= wa |52 R mﬁ:
Readings
General
Low Lme Da: High Limit
Battery Voltage (Vdc): |40 NfA | &0
Battery Current (I dc): 1] N/A 20
Line 1
Low Limi Data High Limit
Inverter Voltage (V ac): 100 njA 130
Inverter Current (T ac): O NjA 100
Inverter Frequency (Hz): 55 NA 55
Utility Voltage (¥ ac): 100 NjA 130
Utility Current (I ac): 0 MjA 100 =
Utility Frequency (Hz): -1 N/A 65
Output (V ac): 100 N/A 130
Output VA (Vac *lack: |0 NfA | 20000
Board Temp (C): 0 NA 100
Minor Alarms
Line 1
Power Module: N/A
Power Madule Temp: N/A
Control Card: NjA
Control Card Temp: NfA
Phase 1Sync: N/A e
Low Voltage: N/A S _
Board Temp: NfA
Mode || poll || Run Stop
4 m ]
Step 3. Left click on “View” and select the correct phase information for your system.
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Step 4. Left click on “Tools” then “Find Device”. This will open the following window.

-
Find Device

7 devices found successfully:

i g

IP Address MAC Address

172.22.1.12 00:24:ce:00:03:fd

172.22.1.71 00:24:ce:00:04:5¢

172.22.1.14 00:24:ce:00:04:42

172.22,1.85 00:24:ce:00:05:5d

172.22.1.90 00:24:ce:00:05:bd I
172.22.1.99 00:24:ce:00:03:f9

172.22.1.28 00:24:ce:00:05:59

Enter IP

Current MAC Address: 00:24:ce:00:05:bd
Inverter Name: 00:24:ce:00:05:bd (optional)
Inverter Description: (optional)

***NQTE: This initial IP Address MUST be given to the System Monitor Il Card by your network via DHCP. Ifan IP
address has not been assigned via DHCP you will not see a device in this window. ***

Step 5. Left click on the IP Address then “OK".
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Step 6. Left click on “Run”. You should now be receiving data to the Product Status window and the Data State box
should show the message “Live".

[ (@ Productstatus SSE )
File View History Tocls Help
00: 24:ce:00:05:bd m
Overall System .
Readings
General
Low Limie Daa High Limit
Battery Voltage (V dc): | 40 B0
Battery Current (Idc): |0 - 0
Line 1
low Lim&t Data High Limit
Inverter Voltage (W ac): 100 130
Inverter Current (Tac): |0 100
Inverter Frequency (Hz): .55 ) .ES
Utility Voltage (V ac): 100 130
Utility Current (T ac): [u} 100 3
Utility Frequency (Hz): 55
Output (V ac): 100
OutputVA (Vac*lac): |0
Board Temp (C): [v]
Minor Alarms
Line 1
Power Module:
Power Module Temp:
Control Card:
Contral Card Temp:
Phase 1 Sync: ———
R oetastoe: |
Board Temp:
Mode || ol |iTRan [ swp |
. [T r

At this point the Product Status 2 GUI is active and polling data from your system.
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Static IP Configuration

Step 1. On the Display of the System Monitor |l Card, hold down the Menu button for several seconds then release. This
will place you at the Main Menu for the System Monitor |l Card.

Step 2. Press Menu. You will see the message *
Menu.

System Details”. Press Select. You are now in the System Detials Sub-

Step3. Press Select. You should see the message “Theta”

Step 4. From the Theta screen press and hold

the Select button. The message will change to “mbcfg OFF” and after a

few seconds the message will change to “mbcfg ON". Release the Select button. The card will now accept configuration
changes. You should see this message on Product Status.

f'

Attention

===

Modbus "Edit Mode" is active!

IMPORTANT NOTE: Once edit mode is active there is a limited amount of time to complete your changes to the Config

settings.

After a period of about ten minutes the mbcfg will reset to OFF and configuration changes will no longer be accepted.

Any configuration changes must be completed before the allotted time expires_ If time runs out you will get this message.

rﬂittention

_—

‘0' Modbus "Edit Mode" turned off.

Step 5. Press and hold the Menu button to exit the System Details Sub-tree..

Step 6. Click on Tools then IP Configuration. You should see this screen
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r B
IP Configuration ﬂ
IP Address: : 5 - E

Subnet:

Gateway:
Trap IP:

Address Type: @ DHCP () Static

Step 7. Select the Static radio button. This will poll the card for the static IP address that is stored in memory. This screen
shows the default Static IP.

r Y
IP Configuration ﬂ

IP Address: (192 |. 168 . |1 1
Subnet: 255 |.[2s5 |.[255 |.[o
Gateway: 192 |.[168 |.[1 .|o
Trap IP: 192 . |169 . |1 =3

Address Type: () DHCP (@ Statid

x|

Step 8. Set your Static IP address, Subnet, Gateway, and Trap Target IP as desired. Click “Set”. The Static IP information
is now loaded into memory but is not executed.

Step. 9. Reboot the Comm. Port. To do this press “MENU" on the System Monitor |l Display until you see the message
“System Config”. Press Select. You are now in the System Config sub-tree. You should see the message “Network
Reboot”. Press and hold Select. The message will change to “Reset done”

Step 10. On the Product Status window first press “Stop”.
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Step 11. Select Tools then Find Device. You should be able to find your card under the newly assigned
Static IP address. Highlight the IP address by clicking on it. Click “OK” then “Run”

r "
Find Device ﬁ

7 devices found successfully:

' 1P Address MAC Address | oK ?

1172.22,1.12 00:24:ce:00:03:fd

|172.22.1.99 00:24:ce:00:03:f9

51?2.22.1.23 00:24:ce:00:05:59
1172.22.1.14 00:24:ce:00:04:42
|172,22.1.71 00: 24:ce:00:04: 5¢
[172.22.1.85 00:24:ce:00:05:5d

Enter IP

Current MAC Address: |00:24:ce:00:05:bd

Inverter Name: 00:24:ce:00:05:bd {optional)
Inverter Description: (optional)
[ @] Productstatus SSE = )
File Wiew History Tools Help
[ 00:24:ce:00:05:bd | -
Owverall System .
s ] o (o] v [ . N o () e ) e It (soooosens
Readings
General
Low Limit Data High Limit
Battery Voltage (vdc): |40 60
Battery Current (I dc): [} 20
Line 1
low Limk Data High Limit
Inverter Voltage (V ac): | 100 130
Inverter Current (Tac): 0 100
Inverter Frequency (Hz): 55 65
utility voltage (v ac): 100 130
Uitility Current (I ac): i} -
Utility Frequency (Hz): |55
Output (v ac): 100
Output VA (Vac =T ac): 0__
Board Temp (C): -Cl.
Minor Alarms
Line 1
Poweer Module:
Power Module Temp:
Control Card:
Control Card Temp:
el = -
Low Voltage:
Board Temp: m
[Mode ][ pon |ETRin ] [ swe ]
b m 4

At this point the Product Status 2 GUI is active and polling data from your system.
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Maintenance
5.0

5.1 Common Maintenance

Preventative maintenance required on Exeltech products is minimal. Under normal circumstances,
the only maintenance required is a regular visual inspection of the inverter to check for signs of
dirt, dust, corrosion or other damage.

Inverters that are used in harsh environments such as mining or marine, should be inspected more
frequently as well as cleaned if dusty or dirty. Accumulated dust may block airflow and impede
cooling which can cause overheating. The units should also be checked thoroughly for loose
hardware or damaged wiring caused by excessive shock or vibration.

Since the inverter system is modular, repair is done on each module as necessary. If a module
fails, remove and replace with a new module. Call Exeltech for an RMA number, then send the
failed module to Exeltech. Repairs are done at Exeltech only.

Inverters not in use (ie; stock) should be powered up and run partially loaded for a few hours every
12 months. This will help keep the electrolytic capacitors from depolarizing. These units should be
stored in a manner so that exposed contacts are subject to minimal oxidation.

5.2 Module Replacement

Power Modules and Control Cards are “HOT INSERTABLE?” or in other words, the modules can be replaced while
the system is powered and running. Alarm cards, master modules, and 12VDC power modules ARE NOT hot
insertable. To replace these units, the power should be disconnected from the inverter system.

The module cannot be quickly inserted into the cage. There is a 3 step procedure that occurs during
installation of the module:

a) The input capacitors are precharged.

b) All electrical connections to the inverter occur.

c) The module is powered up and brought on line with the rest of the modules.

In order for these things to occur in the correct sequence and timing, the screws are designed to stop the
installation of the inverter before any electrical contact takes place in the card edge connector. As the
thumb screws are tightened, the above events are forced to happen in sequence and fairly slowly.

In our experience, most of the problems occur because people try to install it just as they would a rectifier
module, which has no input capacitance. Use the following procedures.

You may see the inverter fail LED illuminate during the seating process. This is normal. When fully seated

the bottom LED of the module will illuminate, and depending on the load, many bars of the LED bar graph
will illuminate as the power module levels current with the rest of the system.
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5.2.1 Power Module & Master Module 12VDC System

Remove and Replace Procedure

STEP 1: Shut off power to the inverter.

STEP 2: Remove rear cover of the inverter rack.

STEP 3: Remove 2 brass screws that connect backplane to the power module.

STEP 4: Alternately loosen the thumb screws on front panel of the inverter two turns at a time. They should become
completely loose from the rack, yet remain captive in the power module front panel.

STEP 5: Remove the power module by pulling on the front handle.

STEP 6: Install the new module insuring that the ribs on the edge of heatsink are in the grooves of the plastic slides.

STEP 7: Tighten the top and bottom thumb screws using the procedure below. The inverter will not seat in the connector
until the thumb screws are completely screwed into the rack .

STEP 8: Install the two brass screws through the backplane battery buss bar connections.

STEP 9: Re-install back cover (4 screws)

STEP 10: Turn the inverter “on”

5.2.2 Power Module 24VDC - 108VDC System

Remove and Replace Procedure

STEP 1: Shut off power to the inverter. (Step 1 only for non-redundant system. In redundant systems, modules are “hot-
insertable”).

STEP 2: Alternately loosen the two thumb screws on front panel of the inverter two turns at a time. They should become
completely loose from the rack, yet remain captive in the power module front panel.

STEP 3: Remove the power module by pulling on the front handle.

STEP 4: Install the new module insuring that the ribs on the edge of heatsink are in the grooves of the plastic slides.

STEP 5: Slide the module in until it just touches the rear connector.

STEP 6: Tighten the top and bottom thumb screws using the procedure below. The inverter will not seat in the connector
until the thumb screws are completely screwed into the rack.

STEP 7: The module should power up and level with other module(s).

STEP 8: Turn the inverter “on”.

5.2.3 Master Module 24VDC - 108VDC System

Remove and Replace Procedure

STEP 1: Shut off power to the inverter.

STEP 2: Alternately loosen the two thumb screws on the front panel of the inverter two turns at a time. They should become
completely loose from the rack, yet remain captive in the power module front panel.

STEP 3: Remove the power module by pulling on the front handle.

STEP 4: Install the new module insuring that the ribs on the edge of the heatsink are in grooves of the plastic slides.

STEP 5: Tighten the top and bottom thumb screws using the procedure below. The inverter will not seat in the connector
until the thumb screws are completely screwed into the rack.
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Specs

PROTECTION
CIRCUITRY

6. 0 Over Voltage:  Shutoff at maximum input
voltage, per input conditions.
Under Voltage: Shutoff at minimum input
voltage, per input
conditions.
Thermal: Shuts off due to over
temperature condition.
Warning buzz 5 C before shutoff
Output Short: Unit shuts off: Circuit
breaker protected and
. electronically limited.
6.1 MX Inverter Electrical Specs Y
OUTPUT POWER (Per Each Power Module) ENVIRONMENTAL
SURGE
CONTINUOUS| POWER NO LOAD OUTPUT OUTPUT WEIGHT Temperature: -25 to 40 C full power,
POWER (3 seconds) POWER VOLTAGE | CURRENT LBS. derate 20% per 10 C.
Above 40 C.
Humidity: 5 to 95% non-condensing
e Gadd ik 230+/-6% 4.3 7.5 Altitude- -200 to 10k feet full
power, derated above 10k
o 2200W 20W 117+-6% 8.6 75 Audible Noise:  Less than 45dbA
Cooling: 1KW-Thermostatically
1000W 2200W 20W 100+/-6% 10.0 7.5 waritielEs) Geress) Al
Warranty: Full year parts and labor.
INPUT (Per Each Power Module)
TYPICAL PEAK
MODEL MINIMUM SYSTEM MAXIMUM RATED PEAK EFFICIENCY | EFFICIENCY
VOLTAGE (TYPICAL) (TYPICAL) (TYPICAL) CURRENT | CURRENT @ FULL @ 1/3
POWER POWER
12V 10.4/10.6* 13.8V 17V 98 A 1M1A 85% 87%
24V 19/21V* 27.6V 34v 49 A 56 A 87% 89%
32v 26.5/28V* 36.8V 45V 36.8A 42 A 87% 89%
48V 41.5/42.5V* 55.2V 62V 245A 27.7A 87% 89%
66V 57.5/58.5V* 75.9V 94V 17.8A 20A 88% 90%
108V 94/95V* 124V 149V 10.9A 124 A 88% 90%
*indicates typical cut-off voltage/warning buzzer voltage
CONDITIONS MINIMUM TYPICAL MAXIMUM Four case sizes are available; all are:
7" high X 15" deep.
19 inch Wide: (includes hardware for
WAVEFORM - SINUSOIDAL - rack or shelf mounting)
23 inch Wide: (includes hardware for
LINE REGULATION - 1% 5% rack or shelf mounting)
9.97 inch Wide: (for 1 to 3KW applications:
LOAD REGULATION - 3% 5% surface mounting only)
7 inch Wide: (for 1 or 2KW applications;
DISTORTION - 1.5% 2% surface mounting only)
Available in other sizes including metric. Call
FREQUENCY* -1% NOMINAL +.1% factory for sizes.

*50, 60, 400Hz nominal

Page 37




MX SERIES OPERATION AND INSTALLATION MANUAL

6.2 Mechanical Specs/Drawings 23" cage - Mechanical Specification
16.05 Surface Mount
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6.3 Wiring Charts

How much current does my EXELTECH inverter draw from my batteries?

Take the output power (Po) of the inverter and divide it by 0.85 (85% efficiency worst case). This gives you the input power
(Pin) of the inverter. Now divide the input power by the voltage of the battery bank (Vbat). This is the current in amps (DC

Amps) that the inverter draws from the battery.

Po /0.85 = Pin; Pin/VBat =DC Amps

The voltage drop between the inverter and the battery should be less than 2% of the Low-Line DC battery voltage. The
proper cable size can be verified in the National Electrical Code Book.

Wiring between inverter and battery bank should be as short as possible and of a gauge as larger or larger than that called
for in the chart. This manual covers many different input voltages. Find the correct row for the inverter, read across to the
column corresponding to the distance between the inverter and battery bank, and then read the size of the wire cable which

is needed.

Wires for a 1KW load:

LESS THAN 20’

MODEL LESS THAN 5’ LESS THAN 10’ LESS THAN 15’

12VDC 2AWG 00 AWG 0000 AWG 0000 AWG
24 VDC 6 AWG 4 AWG 2AWG 0 AWG
32VDC 12 AWG 8 AWG 6 AWG 4 AWG
48 VDC 14 AWG 10 AWG 8 AWG 8 AWG
66 VDC 16 AWG 14 AWG 12 AWG 10 AWG
108 VDC 18 AWG 18 AWG 16 AWG 14 AWG

Note: the table specifies standard wire sizes (not smaller than 18 AWG) that will provide less than a
2% voltage drop at Low-line Input voltage and Rated Output Power.

Wires for a 5KW load:

LESS THAN 20’

MODEL LESS THAN &’ LESS THAN 10’ LESS THAN 15’
12 VDC 0000 AWG 500 MCM 750 MCM 1000 MCM
24 VDC 2AWG 00 AWG 000 AWG 500 MCM
32 VDC 4 AWG 2AWG 0 AWG 00 AWG
48 VDC 8 AWG 4 AWG 4 AWG 2AWG
66 VDC 10 AWG 8 AWG 6 AWG 4 AWG
108 VDC 12 AWG 12 AWG 10 AWG 8 AWG
Wires for a 10KW load:
MODEL LESS THAN 5’ LESS THAN 10’ LESS THAN 15’ LESS THAN 20’
12 VDC 500 MCM - - -
24 VDC 00 AWG 000 AWG 0000 AWG 500 MCM
32 VDC 2 AWG 00 AWG 0000 AWG 500 MCM
48 VDC 4 AWG 2 AWG 00 AWG 00 AWG
66 VDC 6 AWG 4 AWG 2 AWG 0 AWG
108 VDC 10 AWG 8 AWG 6 AWG 4 AWG
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Wires for a 15KW load:

MODEL LESS THAN &’ LESS THAN 10’ LESS THAN 15’ LESS THAN 20’
12VDC - - - -
24 VDC 0000 AWG - - -
32VDC 00 AWG 0000 AWG - -
48 VDC 2AWG 00 AWG 000 AWG 0000 AWG
66 VDC 4 AWG 2AWG 0 AWG 00 AWG
108 VDC 8 AWG 6 AWG 4 AWG 2AWG
Wires for a 20KW load:
MODEL LESS THAN 5’ LESS THAN 10’ LESS THAN 15’ LESS THAN 20’
12VDC - - - -
24 VDC - - - -
32VDC 000 AWG - - -
48 VDC 0 AWG 000 AWG 0000 AWG SEE NOTE
66 VDC 2AWG 0 AWG 00 AWG 000 AWG
108 VDC 6 AWG 4 AWG 2 AWG 0 AWG

NOTE: a 20ft run , 20KW system,

48Vdc input, and 1.7% voltage drop will require a 600kcmil wire gauge.
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6.4 System Connections
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FOR EXELTECH SYSTEM
INTERCONNECT ONLY.

i il 9 K
300000 ‘|
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y
See connection schematic supplied with inverter. TO LOAD NEUTRAL ~ TO LOAD LINE
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7.0 Theory of Operation

MX series inverters provide the cleanest, best regulated sine wave output over the widest DC input of
any inverter on the market today. They are extremely low in total distortion, specified to 2% and typically
better than 1.5%. Total harmonic distortion is typically 0.8 to 0.9%. Remaining distortion is a result of
residual switching noise which amounts to a very clean 25 kHz sine wave superimposed on the
fundamental output. No significant harmonics of 25 kHz exist. This spectral purity will exist over the
inverter's entire operating envelope, including non-linear and reactive loads. As long as output current
remains under 22 amps peak per 1000 watts, total harmonic distortion will remain within the 2% spec.
The 22 amp peak capability is key to understanding the operational envelope of the inverter. As long as
the inverter is supplying less than this amount, it will function properly and operate virtually any load. The
inverter can run loads of any power factor. Any real world reactive or non-linear load can be operated.

Our 1000 watt inverter can output an honest 1000 watts continuously at 40 degrees C (104 Degrees F).
This is 8.5 amps RMS at 117.5 volts RMS, while not exceeding 22 amps peak. The job of the inverter is
to provide a true sine wave voltage to the load. It is a function of the load as to how current will flow in
the circuit. It may be non-linear so the inverter has to source this current to the best of its ability while
maintaining a true sine wave voltage output. Exeltech products do this better than anything else on the
market, due to it's precise voltage regulation, fast dynamic response, and high instantaneous current
rating.

The inverter can maintain this spectrally pure output at any load, due to a specially designed non-linear
control loop in the primary DC to DC converter. This circuitry is one of three circuits which protect the
inverter from any overload condition: over current, over power, or short circuit. The inverter can also
supply twice its rated output power for 3 seconds to start motors or supply inrush currents to electronic
loads. If output power is exceeded for greater than 3 seconds, the output voltage is reduced to a level
which will provide 1000 watts to the load, by clipping tops of the waveform. The inverter can operate
safely in this mode indefinitely. Should the overload condition clear, the inverter will go back to providing
1000 watts at 117.5 Vrms. The over current circuitry insures that the maximum peak current does not
exceed 22 amps. Should this number be exceeded, it will again reduce he output voltage, as required,
to maintain the limit. The inverter can operate in this mode indefinitely, so that when the overload clears,
the output voltage is automatically restored. If the inverter stays at it's maximum of 22 amps output for
the majority of the cycle and for a prolonged period of 1 to 5 seconds, the inverter will completely shut
off. A short is defined as less than 0.5 ohms per 1000 watts. This guarantees the inverter is disabled in
the event a technician clears the short without first shutting off the inverter. The inverter acts as an
extremely high performance circuit breaker. The short circuit and overload circuitry respond much faster
than any normal fuse or breaker. No external current limiting devices are necessary (as certified by UL).
If many loads are connected to a large inverter, you may desire to use normal circuit breakers to protect
individual branch circuits, as the wiring in these branch circuits may be smaller than the inverter’s surge
capacity.

This inverter has a wide range of DC operation. Typical

high line voltages are 1.6 times low line voltage. Over 200 VOLTS DC

this entire range, the inverter performs to every

specification. There is no measurable change in output lN%%T <-+ "‘* "‘* OU"AI'IEUT
voltage, little change in efficiency, and no degradation in  yoLTAGE VOLTAGE

output power or surge power ST DG TOAC
CONVERTER INVERTER
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A brief explanation on the system block diagram may help to explain how everything interacts. The
inverter is comprised of 1000 watt inverter modules with 117.5 Vac output. There are 5 types of
modules: Master Module, Power Module, Control Card, Alarm Card and Transfer Switch. These
modules are connected with their inputs in parallel and their outputs either in series or parallel to
make an infinite variety of inverter systems. The control card generates reference signals that drive
up to 20 power modules. The master module contains circuitry of both a control card and a power
module. The power module cannot operate on its own. It must receive control signals from either a
master module or a control card. The power module contains circuitry to regulate its output current

MASTER VOLTAGE CONTROL FOR to match all other modules. The alarm card monitors the
MoBULE | vormace | NERMODULES 5, output of the inverter system and if the output voltage
GelTel PCONgggfgg; HE cannot be maintained, it switches the system to the other
POWER MODULES control card. It also sets various alarms if the inverter
POWER CURRENT performance is impaired.
> CONTROL CONTROL
65
= . .
g’z‘ ¢ 4—I l The power module consists of two Pulse Width
Ly| ocronc bCTOAC " he Modulation (PWM) circuits in series. A DC to DC
— converter takes the input voltage from the battery to an

Intermediate high voltage. This converter regulates high
voltage output, and acts as the input to the following DC to AC converter. The DC to DC converter
has a very sophisticated non-linear feedback circuit which provides power protection, surge power
time limit, and voltage regulation. The power limit regulation limits the inverter's output power to
1000 watts. It allows current to exceed its rated current for 3 seconds, after which time it will limit
current back to its continuous rating. The bandwidth of this regulator is very slow (ie. < 30 Hz). This
is done intentionally so that the current drawn from the battery system is an average of current
demand over a period of 1 cycle. Enough energy is stored in the inverter to supply the instantaneous
demands of the load and to provide storage of reactive currents caused by the load. This current limit
is non-linear, such that if it detects a sudden change in output current, it opens the bandwidth to
respond in less than 1 millisecond to the load demand.

The DC to DC section is followed by a patented DC to AC converter. It is unique in that it can provide
instantaneous currents up to 3 times its rated capacity. It can supply voltages, both positive and
negative of true ground, source or sink reactive currents without regard to voltage phase, and can be
paralleled for higher power. This section alternately provides a positive, negative, or 0 voltage output
to maintain a true sine wave output. Each mode allows for reactive current flow in either direction,
should the load demand it. The output of this PWM is filtered to eliminate switching frequencies. This
circuitry also measures and limits instantaneous output current to 22 amps per module as indicated
above. The response time is very quick (25 kHz), to protect the output devices from overload. If a
short circuit were to be applied to the output of the inverter, the result would be a very low voltage 22
amp square wave, since the short would cause the voltage to collapse. When this condition is
detected, it will shut off the inverter completely. The operator will have to cycle the on/off switch to
re-establish operation.

Power modules and master modules output a signal to the backplane, which represents the amount
of current they are providing to the AC output. Power modules also monitor this backplane signal and
compare it against their internally generated signal. If the internal signal is lower than the backplane
signal, the module will increase its output current. In this way all modules tend to level themselves to the
highest module.
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The control card or master module produces a reference to the DC to AC converter from a crystal
oscillator running at 512 times the output frequency. The resulting square wave is filtered to its
fundamental frequency component only. This output is then used as a reference for the DC to AC
converter. In this way, the reference is defined without the use of any potentiometers, which are a
perennial source of quality problems both in the factory and the field.

This product and the factory were designed simultaneously. This affords a high quality cost effective
product. Since all repairs are done at the factory, we can confidently quote a demonstrated MTBF in
excess of 20 years. This also provides feedback to the engineers to further improve the design.

7.1 Input Power
The inverter must be installed with a battery on the DC side.

If it is not, a destructive oscillation may occur between the CONFIGURATIONS
inverter and DC power supply. The inverter employs an BAD GOOD
extremely fast non-linear control loop, allowing it to respond

to fast changes in load requirements. No known power CHARGER CHARGER
supplies have the dynamic response characteristics to keep 14 14
up with the inverter. Typically the following scenario will

occur: The power supply will supply power to the inverter, BATTERY

and the inverter will power some load. If a sudden change in INVERTER | | BANK | |
the load occurs such as turning on some piece of electronics, 4 d
the inverter will immediately demand its maximum surge

current from the power supply. If the supply cannot provide BATTERY INVERTER

the required current instantly, voltage of the supply will fall. BANK | | -

If supply voltage falls below the low voltage cutoff of the
inverter, the inverter will shut off. When this occurs, any energy
stored in the output inductor of the power supply will immediately cause an output voltage spike.
This voltage spike may rise so rapidly that the inverter will not turn on before the voltage increases to
above the inverters over voltage cutoff. If this occurs there is nothing to limit the voltage spike. Should
this spike exceed double the inverters input rating, damage to the inverter may occur. If the voltage from
the power supply increases to a point that allows the inverter to turn on then the load will turn on. This
will cause the power supply voltage to collapse again and the cycle will continue. Depending on the
dynamics of the interaction between the inverter, the supply, and the load, 3 situations may occur. (1.)
The load may eventually turn on. (2.) The system may continue to “motorboat” indefinitely. (3.)The
inverter, the load, or the power supply may be damaged.

7.2 Grounding

The input and output of the inverter are isolated with a minimum of 1500 Vac. This isolation guarantees
hazardous voltage from the output will not reach the input. The inverter is designed to have both the
input and output grounded. The inverter is compatible with negative or positive ground battery systems.
The battery bank may actually be grounded at any intermediate voltage. The AC output, again while
floating, is designed to have the neutral (white) wire connected to chassis (green) wire somewhere in
the system. The inverter will operate in either an “earth” ground or “floating” ground environment.

In order for the inverter to function, the AC output must be AC grounded to the DC input. This is
accomplished internally by 2 capacitors. One goes from AC neutral (white) lead to inverter chassis
(green) lead. The other capacitor goes from the battery negative lead to inverter chassis. In this way AC
current can flow from AC neutral to battery negative via the inverter chassis. These are only small
signal level currents and are not hazardous in any way but are necessary for proper operation of the
inverter. If the neutral (white) wire is not grounded, nothing will limit the voltage between the AC output
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line and chassis ground. If this potential exceeds 1000 V, the capacitor between ground and neutral may
fail and hence the inverter will not function. A similar situation exists with battery ground and chassis.

AC neutral, chassis, and battery should be L
BATTERY N | DISTRIBUTION

grounded at the same point. A wire should T INVERTER PANEL
be connected from those 3 points to the GRD
same grounding rod.

BETTER CONFIGURATION l

7.3 235 Vac Grounding LBLAGK WIREY
235 Vac output is designed for the North American bi-phase & LINE 2. 120 VAG »
standard. This is achieved with 2 inverter modules by setting @ | (REDWIRE)
one with a voltage output 180 degrees out of phase with the g NEUTRAL
other. The result is 3 possible output combinations. = LHEWRE )

The inverter has 117.5 Vac phase 1 output from Line 1 (BLK) to neutral (WHT), 117.5 Vac phase 2 from
Line 2 (RED) to neutral (WHT) and hence 235 Vac from Line 1 to Line 2. The advantage of this
configuration is that power can be taken from the inverter in any combination of 117 / 235 so long as
output current limit of either of the single phase inverters is not exceeded. Any degree of imbalance is
allowed. For instance in a situation of a 2000 watt inverter with 1000 watts per phase, any of the
following situations are acceptable: It may supply up to 1000 watts off phase 1 and up to 1000 watts off
phase 2 simultaneously. It may supply 2000 watts to a single 235 Vac load or some combination that
adds up to 2000 watts total, or 1000 watts per phase. A combination may be used like 1000 watts at
235 Vac, 500 watts 117 Vac on phase 1 plus 500 watts at 117 Vac off phase 2.

Outside of North America, most of the world uses a single phase 220 Vac to 240 Vac power system.
The inverter while designed specifically for the North American standard can safely power any appliance
made for these systems.

7.3.1 3 Wire Systems

This system is used on appliances with a metal case. The premise is if one of the line conductors shorts
to the chassis, a circuit breaker in the AC supply system should open. This will occur exactly the same
way in the inverter. The inverter will sense a short between one of the line outputs and neutral, or
(chassis) ground. It will supply its short circuit current for approximately one second and then shut off
both phases. This acts exactly like the required circuit breaker.

7.3.2 2 Wire System

This system is used when the appliance is double insulated or reinforced insulation is used. In this case
the appliance is made such that either line can be “HOT” since the plug is generally made symmetrical. It
does not make any difference to the electronics what the potential to ground may be. In this case there
is no ground wire to short to and hence ground potential makes no difference. Some users have asked
why they cannot connect one of the lines to ground and leave the neutral terminal floating. Unfortunately,
the inverter may not survive this type of connection for reasons similar to those mentioned above in
grounding. The inverter depends on the neutral terminal to be “ground”. If the neutral is left floating in the
235 Vac case it will ultimately be at 117.5 Vac relative to the inverter chassis. As mentioned before, the
inverter cannot stand high currents flowing in the chassis. If 117 Vac is energizing the neutral and no
voltage energizing the chassis it has the same effect as putting a current through the chassis because
of the potential difference between neutral and chassis. This causes unexpected feedback currents
between the battery negative terminal and neutral. These currents ultimately will cause the inverter to fail.
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8.0 Part Numbering System
MX SERIES SYSTEM PART NUMBER

Use the Design Chart to formulate the 15 digit model number.

EXELTECH MX SERIES
MODEL NUMBER J

Step 1: Enter the two character code
for cage assembly size and
configuration.

Step 2: When a transfer switch or alarm card is used,
enter the single character code for that card. 2nd
and 3rd characters designate option level of
transfer switch or alarm card. Enter 00 for
standard module, if no alarm card or transfer
switch use “B” configuration backplane, enter (***).

Step 3: Alpha character assigned by EXELTECH to repre- -
sent changes or revision levels in racks, alarm cards,
or transfer switch. Enter(-). EXELTECH will assign
revision level. See revision level chart on
www.exeltech.com for the most current revision list.

Step 4: Enter the two character code for Control Card(s) or
Master Module. There is not an application where
both are used. Enter (M*) or (C*) if only one is used.

Step 5: To designate power level, enter the number of power modules —
required. Redundant systems require continuous load rating
plus one additional power module(* if none used).

Step 6: To designate output voltage of the power module required, enter the -
single character code(* if none used).

Step 7: Single alpha character assigned by EXELTECH represents changes or —
revision levels in Control Cards, Master Modules, or Power Modules.
Enter (-). EXELTECH will assign revision level. See revision level chart
on www.exeltech.com for the most current revision list.

Step 8: To designate input voltage, enter the single character from the VDC voltage —
chart below.

Vdc INPUT VOLTAGE CHART

DC Volts | 12 24 | 32 § 48 § 66 J108
Designation 1 2 B ] 4 E 1

Step 9: Output frequency is designated by using the first number of the frequency
(5for 50Hz, 6 for 60Hz, 4 for 400Hz).

Step 10: For options, enter two digit code. If no option, enter (00).

EXAMPLE: A redundant system with an alarm card, to fit a 23"
wide cage, for powering a 4000 watt continuous load, at 120Vac,
60Hz with 48Vdc input would require the following model number...
2AA00ACC5P-4600
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MX Stacked Rack Numbering System

—

. Indicates a Stacked Rack system

N

. Number of phases 1, 2, 3

w

. Cage code 1A, 2A, (for main rack
from MX System Model Chart.)

4. Main System Card Type:
Transfer Switch has priority over others.
A= (ALM), B = (SMI), C = (SMII), X = (XFER)
S = (SSXFER), T =(STS CTRL)

5. Main System Card Option Code:
(e.g. A02 = MX Alarm Card OPT: 02)

6. Control Card, Master Modules, per phase
(per MX brochure) C*, CC, M*

7. Number of Power Module, per phase 01 to 23
use (* *) for no power modules

8. Voltage 1, 2,4, E, |

9. Frequency 2,4, 5,6

10. MX Option: Always has 2 characters, no option is 00

All stacked rack part numbers must be 15 characters long.

EXAMPLE:

120V 1 PHASE w/ALM NO POWER MODULES S12AA02****4600
120V 2 PHASE w/XFER 19IN RACK S21AW00CC034600
208V 3 PHASE w/ALARM 23IN RACK S32AA02CC064600
120V 1 PHASE w/MONT II w/COMM S12AC0CCC064621

& SOLID STATE XFER SWITCH

*Stacked systems contain a minimum of 2 cages.
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Made in the USA

EXELIECH

7317 JACK NEWELL BLVD NORTH
FORT WORTH, TX 76118-7100
(817) 595-4969 FAX (817) 5695-1290

1-800-866-4683
www.exeltech.com
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