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1.

Safety

SAVE THESE INSTRUCTIONS: This manual contains important safety instructions that
must be followed during the installation, servicing, and maintenance of the product. Keep it in a safe place. Review the drawings and illustrations contained in this manual before proceeding. If there are any questions regarding the safe installation or operation of this product, contact Alpha Technologies or the nearest Alpha representative. Save this document for future reference.

1.1

Safety Symbols

To reduce the risk of injury or death, and to ensure the continued safe operation of this product, the following
symbols have been placed throughout this manual. Where these symbols appear, use extra care and attention.

7KHXVHRI$77(17,21LQGLFDWHVVSHFL¿FUHJXODWRU\FRGHUHTXLUHPHQWVWKDWPD\DIIHFWWKH
SODFHPHQWRIHTXLSPHQWDQGRULQVWDOODWLRQSURFHGXUHV
127(
$127(SURYLGHVDGGLWLRQDOLQIRUPDWLRQWRKHOSFRPSOHWHDVSHFL¿FWDVNRUSURFHGXUH
1RWHVDUHGHVLJQDWHGZLWKDFKHFNPDUNWKHZRUG127(DQGDUXOHEHQHDWKZKLFKWKH
LQIRUPDWLRQDSSHDUV
&$87,21
&$87,21LQGLFDWHVVDIHW\LQIRUPDWLRQLQWHQGHGWR35(9(17'$0$*(WRPDWHULDORU
HTXLSPHQW&DXWLRQVDUHGHVLJQDWHGZLWKD\HOORZZDUQLQJWULDQJOHWKHZRUG&$87,21
DQGDUXOHEHQHDWKZKLFKWKHLQIRUPDWLRQDSSHDUV
:$51,1*
:$51,1*SUHVHQWVVDIHW\LQIRUPDWLRQWR35(9(17,1-85<25'($7+WRSHUVRQQHO
:DUQLQJVDUHLQGLFDWHGE\DVKRFNKD]DUGLFRQWKHZRUG:$51,1*DQGDUXOHEHQHDWK
ZKLFKWKHLQIRUPDWLRQDSSHDUV
+27
7KHXVHRI+27SUHVHQWVVDIHW\LQIRUPDWLRQWR35(9(17%8516WRWKHWHFKQLFLDQRU
XVHU
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1.2

General Warnings and Cautions

You must read and understand the following warnings before installing the Alpha FXM and its components. Failure to do so could result in personal injury or death.
•

Read and follow all instructions included in this manual.

•

Do not work alone under hazardous conditions.

•

Only qualiﬁed personnel are allowed to install, operate and service this system and its components.

•

Use proper lifting techniques whenever handling equipment, parts, or batteries.

•

Always assume electrical connections or conductors are live. Switch off all circuit breakers and doublecheck connections with a voltmeter before performing installation or maintenance.

•

Place warning label(s) on the utility panel to tell emergency personnel a UPS is installed.

•

The Alpha FXM uses more than one live circuit. AC power may be present at the outputs even if the system
is disconnected from line or battery power.

•

The Alpha FXM’s surface can be very hot to the touch.

•

Battery installation and servicing should be done or supervised by personnel knowledgeable about batteries
and their safety procedures.

•

If electrolyte splashes on your skin, immediately wash the affected area with water. If electrolyte gets into
your eyes, wash them for at least 10 minutes with clean running water or a special neutralizing eye wash
solution. Seek medical attention at once.

•

Neutralize spilled electrolyte with special neutralizing solutions in a “spill kit” or a solution of 1 lb. (0.45 kg) of
baking soda (bicarbonate of soda) in 1 gallon (3.8 L) of water.

•

Be extra cautious when connecting or adjusting battery cabling. An improperly connected battery cable or
an unconnected battery cable can result in arcing, ﬁre, or explosion.

•

Use new batteries when installing a new unit. Verify that all batteries are the same type with identical date
codes.

•

Always replace batteries with ones of identical number, type and rating. Never install old or untested batteries. One sealed lead-acid battery is rated to a maximum voltage of 12 VDC.

•

A battery that shows signs of cracking, leaking or swelling must be replaced immediately by authorized personnel using a battery of identical type and rating.

•

Keep the chassis area clear and dust-free during and after installation.

•

Keep tools away from walk areas where you or others could fall over them.

•

Wear safety glasses when working under any conditions that might be hazardous to your eyes.

•

Do not work on the unit or connect or disconnect cables during periods of lightning activity.

•

Do not smoke or introduce sparks in the vicinity of a battery.

•

Never open or damage the batteries. Released electrolyte is harmful to the skin and eyes. It may be toxic
and hazardous to the environment.

•

A battery can present a risk of electrical shock and high short-circuit current. The following precautions
should be observed when working on batteries:
a. Remove watches, rings, or other metal objects.
b. Use tools with insulated handles.
c. Wear rubber gloves and boots.
d. Do not lay tools or metal parts on top of batteries.
e. Disconnect the charging source before connecting or disconnecting battery terminals.
f.

Determine if the battery is inadvertently grounded. If inadvertently grounded, remove the source from the
ground. Contact with any part of a grounded battery can result in electrical shock. The likelihood of such
shock can be reduced if the grounds are removed during installation and maintenance (applicable to
equipment and remote battery supplies not having a grounded supply circuit).
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•

Never let live battery wires touch the Alpha FXM, the enclosure or any other metal objects. This can cause a
ﬁre or explosion.

•

Never dispose of batteries in a ﬁre. The batteries may explode. Follow the manufacturer’s directions and
check with your local jurisdictions for safe battery disposal.

•

Before attaching the batteries to the Alpha FXM, make sure that the polarity is correct.

•

If the batteries have been in storage for more than 3 months, recharge them for at least 24 hours and then
test them with a load before installation.

•

Each AlphaCell™ battery has a date code, found on the warning label, which must be recorded in the maintenance log. If non-Alpha batteries are used, see the manufacturer’s documentation for date code type and
placement.

1.3

Certiﬁcations and Compliances

The Alpha FXM has been designed, manufactured, and tested to the requirements of the following national and
international safety standards:



•

CAN/CSA-C22.2 No. 107.3-05 – Uninterruptible Power Systems; additional requirements (RD): CAN/CSAC22.2 No. 60950-1-03 - Information Technology Equipment - Safety.

•

UL 1778 (Edition 4) – Uninterruptible Power Systems; additional requirements (RD): UL 60950-1 (Edition 1) Information Technology Equipment - Safety.

•

FCC CFR47 Part 15 Class A – This equipment has been tested and found to comply with the limits for a
Class A digital device pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable
protection against harmful interference when the equipment is operated in a commercial environment. This
equipment generates, uses, and can radiate radio frequency energy and, if not installed and used in accordance with the instruction manual, may cause harmful interference to radio communications. Operation
of this equipment in a residential area is likely to cause harmful interference in which case the user will be
required to correct the interference at his own expense.

•

Industry Canada - This Class A digital device apparatus complies with Canadian ICES-003.

•

Industry Canada - Cet appareil numrique de la Classe A est conforme la norme NMB-003 du Canada.
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2. General Description
2.1

Overview

The Alpha FXM is available in 3 models – FXM 650, FXM 1100 and FXM 2000. The FXM 650 and the FXM
1100/2000 look different, but all of the front panel connectors and circuit breakers operate in the same way. However the circuit breakers for each unit have different ratings. See “Speciﬁcations” for details. All units operate in
the same way unless stated otherwise in this manual.
•

FXM 650-24VDC – with a 24 VDC battery string voltage.

•

FXM 650-48VDC – with a 48 VDC battery string voltage.

•

FXM 1100-48VDC – with a 48 VDC battery string voltage.

•

FXM 2000-48VDC – with a 48 VDC battery string voltage.

2.2

Front Panel.
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 Battery Breaker
This circuit breaker provides over-current protection and is uses as an on/off switch for the battery power. It must
be switched on for proper Alpha FXM operation.

 Battery Connector
The battery connector connects the external batteries to the Alpha FXM.

 Internal Fan
This microprocessor-controlled fan regulates the Alpha FXM’s internal temperature for optimum performance. It
must not be blocked. If the fan fails, an Alarm is generated.

 LAN
This optional RJ-45 connector is the Alpha FXM’s Ethernet connector.

 LCD Control Panel
The LCD control panel together with the cancel, scroll and select buttons are used to monitor and control the
Alpha FXM.

 Battery Voltage Test Points
These let you measure the battery voltage. They accept 2 mm diameter test probe tips. The battery circuit
breaker must be on to measure the voltage.
The battery voltage test points are not and should not be used as a power outlet.

 RS-232
This DE-9 connector allows a straight-through DE-9 to DE-9 connector cable to be used to connect the
Alpha FXM to a computer for remote control and monitoring.

 Battery Temp
The Battery Temp connector attaches the battery temperature sensor to the Alpha FXM to monitor the battery
temperature. The charging voltage is temperature dependant. The Alpha FXM’s microprocessor adjusts the
charging voltage for optimum charging.
The sensor MUST be attached to the Alpha FXM for normal operation. Firmly attach the sensor end to the centre
battery’s case with high-strength ﬂameproof tape such as duct tape as shown in “Wiring the External Batteries”
section. If the sensor isn't attached, a “Temperature Probe Unplugged” alarm will appear on the LCD.

 Contacts C1 to C6
Contacts C1 to C5 allow the Alpha FXM to be connected to an external monitoring panel or to trafﬁc control
equipment.
The factory default settings can be reprogrammed to meet your requirements. See “Programming the Dry Contacts and the Clock” and “Alpha UPS Monitor, Operations, Relay and Load Shed”.
For Contact C6, the default factory conﬁguration is +48 VDC output (FXM 650-24 is +24 VDC), but it can be factory conﬁgured as a dry contact. Figure 4 shows the contact’s layout while Figure 5 shows the +48 VDC or +24
VDC terminal block layout.
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0LFURSURFHVVRU
836
,QWHULRU

7KHFRQWDFWVKDYH
DPD[LPXPUDWLQJ
RI$DW9

1RUPDOO\
&ORVHG 1&

1RUPDOO\
2SHQ 12
&RPPRQ &

)LJXUH ² &RQWDFW/D\RXW 6WDQGDUGIRU&WR&)DFWRU\2SWLRQIRU&

C1: The C1 contact is energized when line power is unqualiﬁed and the Alpha FXM provides backup battery
power to the load(s). It can be called the “On Battery” contact.
C2, C3: These contacts are energized when the battery drops below a pre-set voltage level. They can be called
the “Low Battery” contacts. You can change the pre-programmed level to match the batteries used and the actual operating conditions. See “Operating the Alpha FXM “#35 Low Battery Warning Voltage”.
C4: This contact is energized after the Alpha FXM has been in Inverter mode for 2 hours. It can be called the
“Timer” contact.
You can change the pre-programmed 2 hours to match your operating conditions. See “Programming the Dry
Contacts and the Clock, Setting the Timer Contact”.
C5: The C5 contact is energized when the Alpha FXM is operating close to the speciﬁed limits. It can be called
the “Alarm” contact.
C6: The factory default layout for the C6 contact is a relay that is energized when the Alpha FXM is in Line or Inverter modes and is de-energized when in the Standby mode. It provides 48 VDC (500 mA) or 24 VDC (500 mA)
from the external batteries to an external fan or other equipment. C6 can be factory-conﬁgured as a dry contact.
0LFURSURFHVVRU

+







9'&P$
);0
 RU9'& );0
 IURPWKH
H[WHUQDOEDWWHULHV

&RQWDFW
&

)LJXUH ² 9'&9'&&RQWDFW/D\RXW 'HHQHUJL]HG6KRZQ)DFWRU\'HIDXOWIRU&
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 Contacts C7 and C8
These optically isolated inputs are used to attach an external switch panel for remote control of the Alpha FXM or
to allow the Alpha FXM to control Alpha Technologies’s optional Automatic Transfer Switch (ATS).
User Input (C7): This relay has three contacts that are used to control the Alpha FXM (Figure 5). They are:
19 (S1): Shorting this contact starts the Alpha FXM’s battery test. See “Operating the Alpha FXM, Battery Test”.
20 (S2): Shorting this contact activates an alarm. See “Trouble Analysis, User Input Alarm".
21 (S3): Shorting this contact disables the AC output. There is no AC output power, the LCD display shows
“SHUTDOWN” (Model 1000 only), but the Alpha FXM is still energized. A manual restart is required to put the
Alpha FXM back to normal operation.
22 (C): Isolated return for contacts S1, S2 and S3. It is located on contact C8 (#22).

Contact C7

Contact C8




66HOI 7HVW 6$ODUP 66KXWGRZQ


&RPPRQ

)LJXUH ² 8VHU,QSXW/D\RXW

ATS (C8): When the Alpha FXM is in the Inverter mode, this normally open relay closes (Figure 6), sending 48
VDC (FXM 650-48, 1100, 2000) or 24 VDC (FXM 650-24) from the external batteries to this dry contact. If the
optional Alpha Technologies’s Automatic Transfer Switch (ATS) is connected, it will cause the ATS to switch the
load from line power to the Alpha FXM’s battery backup power.

Contact C8
9'&RU9'&IURP
WKHH[WHUQDOEDWWHULHV

)LJXUH ² $76/D\RXW

0LFURSURFHVVRU






 Status and Alarm LEDs
Status: When this green LED is illuminated, the Alpha FXM is in Line mode and line power is provided to the
load. When this LED is ﬂashing, the unit is in Inverter mode and backup battery power is provided to the load.
Alarm: When this red LED is illuminated, there is a fault in the Alpha FXM. When this LED is ﬂashing, there is an
alarm.

 Input Circuit Breaker
This circuit breaker is an on/off switch for the line power into the Alpha FXM that also provides input protection. It
must be switched on for proper Alpha FXM operation.

 Input Terminal Block
This terminal block is the Alpha FXM’s AC line power input.

 Output Terminal Block
This terminal block is the Alpha FXM’s AC power output.
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3.

Site Planning

:$51,1*
5HVWULFWHG$FFHVV7KH$OSKD);0PXVWEHLQVWDOOHGLQDUHVWULFWHGDUHDDFFHVVLEOHRQO\
E\TXDOL¿HGVHUYLFHSHUVRQQHO
7KH$OSKD);0LVLQWHQGHGIRUSHUPDQHQW$&FRQQHFWLRQRQO\7KHRQO\H[FHSWLRQLVWKH
);0 8 PRGHO
7KH$OSKD);0PXVWEHFRUUHFWO\JURXQGHGIRUSURSHURSHUDWLRQ2OGHUIDFLOLWLHVPD\
KDYHLQDGHTXDWHHOHFWULFDOJURXQGLQJ,QVSHFWLRQPXVWEHSHUIRUPHGE\DTXDOL¿HGHOHF
WULFLDQEHIRUHLQVWDOODWLRQWRHQVXUHWKDWJURXQGLQJPHHWVWKHORFDOHOHFWULFDOFRGH
7KHXWLOLW\OLQHDWWDFKHGWRWKH$OSKD);0LQSXW0867EHSURWHFWHGE\DFLUFXLWEUHDNHU
FHUWL¿HGIRUWKLVXVHLQDFFRUGDQFHZLWKWKHORFDOHOHFWULFDOFRGH7KH836PXVWEHFRQ
QHFWHGRQO\WRDGHGLFDWHGEUDQFKFLUFXLW
7KH836HTXLSPHQWWKDWLVSRZHUHGE\WKLVVHUYLFHSDQHOUHTXLUHVWKHQHXWUDOWREHSHU
PDQHQWO\ERQGHGWRWKHJURXQG$OZD\VGLVFRQQHFWWKHEDWWHULHVEHIRUHVHUYLFLQJWKH
FLUFXLWEUHDNHUSDQHO
7KHLQSXWDQGRXWSXWOLQHVWRDQGIURPWKH$OSKD);00867KDYHGLVFRQQHFWGHYLFHV
DWWDFKHG
The Alpha FXM is suitable for installations in network telecommunication facilities and locations where the National Electrical Code applies.
Grounding: The Alpha FXM is suitable both for installation as part of a common bonding network and an isolated bonding network.
For installations above 1400 m (4500 ft) elevation, additional cooling may be needed to reduce the operating
temperature of the Alpha FXM. The maximum allowable operating temperature must be reduced by 2°C for
every 300 m (1000 ft) above 1400 m (4500 ft).

3.1

Safety Precautions

•

Install the Alpha FXM on a surface that can support its weight. See "Speciﬁcations".

•

The input wiring must reach a suitably grounded power outlet and the load wiring must reach the
Alpha FXM’s output terminal blocks.

•

The Alpha FXM should be placed at a properly sheltered location or inside a weather-proof enclosure to
protect the electronics from water, dust and other possible contamination.

•

Alpha Technologies offers a wide range of outdoor enclosure systems. Visit our website at www.alpha.ca,
or call customer service for more information.
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•

In the Generator mode, the Alpha FXM’s range of acceptable input frequency and voltage is expanded to
accept the ﬂuctuations created by a generator. See “Operating the Alpha FXM, Sense Type”.
Use a generator with electronic speed and voltage controls which produces less than 10% voltage total
harmonic distortion (THD). Mechanical governors can force the Alpha FXM to run continuously in the Battery
mode. Before installation, make sure the generator’s output voltage is compatible with the Alpha FXM’s input
voltage requirements. To make sure the system runs smoothly, use a generator that supplies twice as much
power as drawn by the total load.

3.2

Electromagnetic Compatibility (EMC) Requirements

Observe the following EMC requirements when setting up the Alpha FXM and its internal equipment:



•

All AC mains and external supply conductors must be enclosed in a metal conduit or raceway when speciﬁed by local, national, and/or other applicable government codes and regulations.

•

The customer facilities must provide suitable surge protection.
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4. Unpacking Alpha FXM
Follow these guidelines for unpacking the Alpha FXM.

:$51,1*
7KH$OSKD);0LVKHDY\XSWRNJ OE 8VHSURSHUOLIWLQJWHFKQLTXHV7KHOLIWLQJ
DQGPRYLQJVKRXOGEHGRQHE\DWOHDVWWZRSHRSOHWRDYRLGLQMXU\
1.

Select a suitable area for unpacking.

2. Store all the packing material and boxes for possible equipment returns.
3. Check the contents in your product package. See “Checking the Package Contents” on this page.
4. Compare the packing slip and the list of parts with the items you received. If the list of parts on your packing
slip does not match the items you received, or any items appear damaged, immediately notify your carrier
agent and the supplier who prepared your shipment.

4.2.1

Checking the Package Contents

Before starting the installation, inspect the package contents and make sure the following standard items as well
as purchased options are included.

7DEOH$ ² 6WDQGDUG,WHPV
4XDQWLW\

,WHP



$OSKD);0



$OSKD);02SHUDWRU¶V0DQXDO



7HUPLQDOEORFNVDQGODEHOVIRUWKHGU\FRQWDFWV



7HPSHUDWXUHVHQVRUFDEOH

7DEOH% ² 2SWLRQDO,WHPV
4XDQWLW\

,WHP
%DWWHULHVLIRUGHUHGIURP$OSKDZLOOEHVKLSSHGVHSDUDWHO\
(QFORVXUH ZLWKRSWLRQDOPRXQWLQJKDUGZDUHNLW
%DWWHU\KHDWLQJPDWV
1HWZRUN,QWHUIDFH&DUG
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5. Installation
:$51,1*
7KH$OSKD);0PRGXOH0867EHFRUUHFWO\JURXQGHGIRUSURSHURSHUDWLRQ
7KHLQSXWDQGRXWSXWOLQHVWRDQGIURPWKH$OSKD);00867KDYHGLVFRQQHFWGHYLFHV
DWWDFKHG
7KH$OSKD);0PXVWEHLQVWDOOHGLQDUHVWULFWHGDUHDDFFHVVLEOHRQO\E\TXDOL¿HGVHU
YLFHSHUVRQQHO
Once the installation location has been planned and prepared, you are ready to install the Alpha FXM. There are
three steps to setting up the Alpha FXM:
1.

Mounting the Alpha FXM.

2. Wiring the external batteries.
3. Wiring the Alpha FXM.

5.1
1.

Tools and Equipment Required for Installation

DC voltmeter.

2. Labels or masking tape and marker.
3. Torque wrench for input/output terminal blocks.
4. Slot head screwdriver to ﬁt the terminal blocks.
5. Minimum #10 AWG copper wire for input/output terminal blocks.
6. High strength, ﬂame-proof tape such as duct tape.
7.



Battery terminal corrosion inhibitor such as NOCO Company’s NCP-2 or Sanchem Inc.’s No-Ox ID Grease
“A”.
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5.1.1

Mounting the Alpha FXM

The Alpha FXM can be placed on a shelf with no other parts needed. Any version of the FXM can be rack or wall
mounted or secured to a shelf, such as on an outdoor enclosure’s shelf, with the optional mounting brackets as
shown in the ﬁgure below The brackets and the screws to attach them to the Alpha FXM’s case are available from
Alpha Technologies (part number 740-697-21).

&$87,21
7HUPLQDOEORFNFRYHUVDQGWKHEDWWHU\KDUQHVVUHVWUDLQLQJEUDFNHW0867EHXVHGDQG
DUHDYDLODEOHIURP$OSKD7HFKQRORJLHV SDUWQXPEHU ,IWKH$OSKD);0HQG
DSSOLFDWLRQLVPRXQWHGLQVLGHDQHQFORVXUHRULQDQDUHDUHVWULFWHGWRDXWKRUL]HGSHU
VRQQHOWKHQWKHFRYHUVDQGEUDFNHWPD\RUPD\QRWEHQHHGHG
To meet NEBS Level 1 speciﬁcations when you are installing this unit in a rack or frame, do the following:
1.

Before installation, clean all attachment points on the Alpha FXM, rack and mounting brackets and bring
them to a bright ﬁnish. Then coat them with an anti-oxidant such as Sanchem Inc.’s No-Ox ID “A-Special
Electrical Grade” or equivalent.

2. Attach the mounting brackets with the thread forming screws and the paint piercing washers provided with
the brackets to insure adequate grounding between the Alpha FXM’s chassis and the rack.

)LJXUH ² 0RXQWLQJWKH$OSKD);00RXQWLQJEUDFNHWVSRVLWLRQIRUUDFN
PRXQWLQJ5RWDWHWRILWHLWKHU"RU"UDFNV

For the FXM 1100/2000 units only, the control panel and the power connection panel can be rotated to suit
your needs. To rotate either one, unscrew the screws in each corner, remove the panel, rotate it and reinstall the
screws.

&$87,21
8VHFDUHWRDYRLGGDPDJLQJRUSXOOLQJRXWWKHZLUHVRUWKHULEERQFDEOHVZKHQURWDWLQJ
WKHSDQHOV
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5.2

Wiring the External Batteries

:$51,1*
7KHEDWWHULHVPXVWEHLQVWDOOHGE\TXDOL¿HGSHUVRQQHOWUDLQHGLQWKHVDIHXVHRIKLJK
HQHUJ\SRZHUVXSSOLHVDQGWKHLUEDWWHULHV5HIHUWRWKHVDIHW\VHFWLRQLQWKLVPDQXDO
•

Use new batteries when installing a new unit. Verify that all batteries are the same type with identical date
codes.

•

For the FXM 650-24, the battery string is 24 VDC. For the FXM 650-48/1100/2000, the battery string is 48
VDC.

•

If you are making your own battery wiring harness, use at least 10 AWG (for FXM 650/1100) or 8 AWG (FXM
2000) wires.

•

The battery return connection is to be treated as an Isolated DC return (DC-I) as deﬁned in GR-1089-CORE.

5.2.1
1.

Procedure

For FXM 650-48/1100/2000 (48 V battery string), number the batteries from 1 to 4 with labels or tape. For
FXM 650-24 (24 V battery string), number the batteries from 1 to 2 as shown in the ﬁgure below.
Optional in-line fuse

To positive terminal

%DWWHU\

%DWWHU\

To positive terminal

%DWWHU\

Optional in-line fuse

%DWWHU\

%DWWHU\

To negative terminal

%DWWHU\

Tape the battery temperature sensor to the side
of either battery #2 or #3.

To negative terminal

Tape the battery temperature
sensor to the side of either battery #2 or #1.

)LJXUH ² ([WHUQDO%DWWHU\:LULQJ IRU9'&VWULQJ WRS DQG9'&VWULQJ
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2. Wire the batteries as shown in Figure 8. If used, install the in-line fuse as shown.

&$87,21
7RUTXHWKHEDWWHU\WHUPLQDOVDFFRUGLQJWRWKHPDQXIDFWXUHU¶VVSHFL¿FDWLRQVDVJLYHQRQ
WKHQDPHSODWHRUGDWDVKHHW
3. Verify the battery connector polarity and the DC voltage with a DC voltmeter. If correct, attach it to the
Alpha FXM’s external battery connector. Otherwise, perform troubleshooting before connecting it to the
Alpha FXM.
4. Route the sensor end of the battery temperature cable to the batteries. Tape it to the side of battery as shown
in Figure 8.
5. If multiple battery strings are used, repeat steps 1 to 4 as required.

%5HY



5.2.2

Wiring the Alpha FXM

:$51,1*
0DNHVXUHWKHOLQHSRZHULVRII6ZLWFKRIIDOOLQSXWDQGRXWSXWFLUFXLWEUHDNHUVRQWKH
$OSKD);0EHIRUHPDNLQJDQ\HOHFWULFDOFRQQHFWLRQV
,IVWUDQGHGZLUHVDUHXVHGWRFRQQHFWWKHLQSXWDQGRXWSXWWHUPLQDOEORFNVIHUXOHVRU
HTXLYDOHQWFULPSLQJWHUPLQDOVPXVWEHXVHG
5.2.3
1.

Procedure

Connect the temperature sensor to the Alpha FXM (Batt Temp connector  ). Attach the end of the battery
temperature sensor to the side of the centre battery.

2. If used, connect the following ports:
•

Ethernet port  .

•

RS-232 port  .

•

Dry contacts  .

•

User inputs  .

3. Connect the load to the Alpha FXM’s Output terminal block  . Torque to 1.4 N-m (12 lb-in).
4. Connect the line power to the Alpha FXM’s AC Input terminal block  . Torque to 1.4 N-m (12 lb-in).

:$51,1*
%HIRUHSURFHHGLQJYHULI\WKDWWKHOLQHZLUHLVDWWDFKHGWRWKHOLQHWHUPLQDOEORFNWKH
JURXQGZLUHLVDWWDFKHGWRWKHJURXQGWHUPLQDOEORFNDQGWKHQHXWUDOZLUHLVDWWDFKHGWR
WKHQHXWUDOWHUPLQDOEORFNWRSUHYHQWDFFLGHQWDOVKRFNVRUHOHFWURFXWLRQV
5. Connect the external batteries to the Battery connector  . Refer to “Wiring the external batteries”.
6. If needed, attach the terminal block covers and battery harness restraining bracket. See “Mounting the
Alpha FXM”.

5.3

UATS and (UGTS) Option

The Universal Automatic Transfer Switch (UATS) and Universal Generator Transfer Switch (UGTS) are the next
generation of Automatic Transfer Switch (ATS) and Generator Transfer Switch (GTS) products. They are optional
add-on switching units speciﬁcally designed for the FXM UPS family (FXM 650, 1100 and 2000) and the Micro
UPS family (Micro 300 and 1000). These switching units provide power and/or bypass capacity (automatic or
manual) so that the operator may safely disconnect the UPS from line or generator power for easy removal and
servicing. In bypass mode, the loads are directly connected to the line or generator power without any conditioning. Depending on the use of one and/or the other, the UATS/UGTS allows the use of up to 3 different back-up
sources (line, batteries and generator). Refer to the UATS/UGTS Installation Manual (Alpha P/N 020-165-B0) for
details.

:$51,1*
0DNHVXUH\RXKDYHUHDGDQGXQGHUVWRRGWKHLQVWUXFWLRQVJLYHQLQWKH8$768*76,Q
VWDOODWLRQ0DQXDOEHIRUHPDNLQJDQ\FRQQHFWLRQWRWKHVXSSO\
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6.

Operation

The following subsections describe the operation of the Alpha FXM:
•

Communicating with the Alpha FXM.

•

Operating the control panel.

•

Switching the Alpha FXM on and off.

•

Operating the Alpha FXM.

•

Making measurements.

•

Viewing the 100-event log.

•

Communicating with the RS-232 interface.

•

Communicating via the intranet or internet.

%5HY



6.1

Communicating with the Alpha FXM

There are several ways you can communicate with the Alpha FXM UPS:
1.

Using the control panel.

2. Using a RS-232 interface, you can access the UPS’s command line system with Window’s HyperTerminal or
other terminal emulation program.
3. Using a RS-232 serial connection via the Alpha UPS Monitor installed on your computer. The
Alpha UPS Monitor software can be downloaded from www.alpha.ca./downloads/.
4. Using the optional factory-installed FXM communication module, you can communicate with the Alpha FXM
over a company intranet or the internet using a web browser or with SNMP communications.

2SWLRQ
2SWLRQ 

(WKHUQHW3RUW

1RWH);0&RPPXQLFDWLRQ0RGXOH
LVDIDFWRU\LQVWDOOHGRSWLRQ

2Q6LWH
(WKHUQHW&RQQHFWLRQ

);0
&RPPXQLFDWLRQ
0RGXOH

1
/,1(

$OSKD
);0
CANCEL

SCROLL

SELECT

563RUW

2SWLRQ 

8VLQJ:HEEURZVHUIRU
(WKHUQHWFRQQHFWLRQ
WRRQVLWHFRPSXWHU

2SWLRQ
&RQWURO3DQHO

2SWLRQ

8VLQJ$OSKD);00RQLWRU
DYDLODEOHDWZZZDOSKDFD

)LJXUH ² $OSKD);0&RPPXQLFDWLRQ2SWLRQV
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6.2

Operating the Control Panel

The LCD control panel provides “at a glance” monitoring. This panel, when used along with the CANCEL,
SCROLL and SELECT buttons, allows you to program, make measurements, and troubleshoot the Alpha FXM.
The layout is shown in the ﬁgure below.
The Alpha FXM is monitored and controlled with a series of menus and submenus. The Menu Tree is shown in
Figure 11. For a tutorial on how to use this panel, see “Replacing the Batteries”.

1
/,1(

$OSKD

A

);0
CANCEL

SCROLL

B
C

SELECT

D
)LJXUH ² /&'&RQWURO3DQHO/RJR6FUHHQ

$

$OSKD);0PRGHOQDPH

%

$OSKD);0YROWDJHFRQ¿JXUDWLRQ9$&RU9$&
$OSKD);0)UHTXHQF\+]RU+]
6HQVH7\SHVHWWLQJ1RUPDO 1 RU*HQHUDWRU * VHH2SHUDWLQJWKH
$OSKD);06HQVH7\SH

&

3UHVHQWRSHUDWLQJPRGH /,1(PRGHVKRZQ 6HH)LJXUH

'

&RQWUROEXWWRQV
6(/(&73UHVVLQJ6(/(&7PRYHV\RXGRZQOHYHOLQWKHPHQXWUHH
7DEOH& RUDFFHSWVDFKDQJHZKHQSURJUDPPLQJ
6&52//3UHVVLQJ6&52//PRYHV\RXWKURXJKWKHVXEPHQXV 7DEOH& 
RUWRJJOHVEHWZHHQFKRLFHVZKHQSURJUDPPLQJ
&$1&(/3UHVVLQJ&$1&(/PRYHV\RXXSRQHOHYHOLQWKHPHQXWUHH
7DEOH& 

The Alpha FXM’s operating mode automatically changes as a result of changes in the line or the Alpha FXM’s
operating mode. See Table C and also "Speciﬁcations, Boost/Buck/Line Transfer Thresholds”. The LCD panel
automatically updates to reﬂect this.

%5HY



7DEOH& ² 8362SHUDWLQJ0RGHV
/&'GLVSOD\

'HVFULSWLRQ

6+87'2:1
/,1(
%226725%2267
%8&.25%8&.
,19(57(5
5(75$1
75$1
67$1'%<
%<3$66

7KH$OSKD);0¶VLQYHUWHULVVZLWFKHGRII/LQHSRZHULVGLVFRQQHFWHGIURPWKHORDG
7KH$OSKD);0LVVZLWFKHGRQ/LQHSRZHULVSURYLGHGWRWKHORDG
7KH$OSKD);0¶VWUDQVIRUPHULVUDLVLQJOLQHYROWDJHZLWKRXWXVLQJWKHEDWWHULHV$95LV
HQDEOHG
7KH$OSKD);0¶VWUDQVIRUPHULVORZHULQJOLQHYROWDJHZLWKRXWXVLQJWKHEDWWHULHV$95LV
HQDEOHG
7KH$OSKD);0LVSURYLGLQJEDFNXSEDWWHU\SRZHUWRWKHORDG6HH)LJXUH³&RQWURO0HQX
,19(57(5´
7KH$OSKD);0LVWUDQVIHUULQJIURP,19(57(5PRGHWR/LQHPRGH
7KH$OSKD);0LVWUDQVIHUULQJIURPWKHVWDWHLWLVQRZLQLQWR,QYHUWHUPRGH
7KH$OSKD);0LVVZLWFKHGRQDQGZDLWLQJIRUWKHOLQHSRZHUWRTXDOLI\RUWKHXVHUFOHDUVRPH
IDXOWV
&$87,21'RQRWWRXFKWKH$&RXWSXWWHUPLQDOVZKLFKPD\EHVWLOOHQHUJL]HG
7KLVPRGHLVPDQXDOO\VHWZLWKWKH&RQWURO0HQX6HH)LJXUH³&RQWURO0HQX,19
%<3$66´7KLVORFNVWKHXQLWLQWROLQHPRGHDQGWXUQVRIIWKHEDWWHU\FKDUJHUVRWKHXQLWFDQ
ZRUNZLWKDPDQXDOEUHDNEHIRUHPDNHE\SDVVVZLWFK

Pressing the CANCEL, SCROLL and SELECT buttons let you to navigate through the menus and submenus to
control, monitor and troubleshoot the Alpha FXM as shown in Figure 11.
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n

/RJR6FUHHQ
)LJXUH
CANCEL

o

Starting at the Logo
Screen, press the SELECT
button to go down one level.

Press the SCROLL button to move between the menus. The
SCROLL button moves only in one direction, so if you overshoot, you
have to go all the way around the menu tree again.

SELECT

&RQWURO0HQX
7DEOH'

SCROLL

6\VWHP6WDWXV0HQX
7DEOH(

CANCEL

SCROLL

SELECT

$ODUPDQG)DXOW
0HQXV ,I$FWLYH
7DEOH5DQG6

SCROLL

(YHQW6WDWXV0HQX

p

Press the SELECT button to enter the submenu. Then press
the SCROLL button to cycle through the submenu items. The
SCROLL button moves only in one direction, so if you overshoot, you
have to go all the way around the submenu again.

SCROLL

The CONTROL MENU
(Table D) lets you
control, program and
adjust the Alpha FXM
for connection to trafﬁc
intersection equipment
or other applications.
You can control the:

The SYSTEM STATUS
menu (Table E) lets you
measure various inputs,
outputs and other
values. The available
measurements are:

The ALARM and FAULT
menus in the Troubleshooting section are
invisible and disabled
until the Alpha FXM has
a malfunction.

The EVENT STATUS
menu displays the last
25 Alpha FXM events on
the LCD. For the event
log, see "Viewing the
100-Event Log".

•

VIN

•

VOUT

•

IOUT AC

When the front panel’s
alarm LED is on or
ﬂashing, press SELECT.

•

BATT TEMP

•

FREQ IN

•

OUTPUT PWR

•

BATT VOLT

•

CHGR CUR

•

DATE

Press the SELECT button to access the menu.
Press the SELECT then
the SCROLL button
to scroll through the
events. To see what
a speciﬁc event was,
press the SELECT button. Press the SCROLL
button to see what
malfunction triggered
the event.

•

TIME

•

INV COUNT

•

INV TIMER

•

SHED TIMER 1, 2
OR 3

•

INVERTER

•

BYPASS

•

BATT TEST

•

AUTO TEST

•

SHUTDOWN

•

SENSE TYPE

•

FUNC MODE

•

VOLTAGE

•

FREQUENCY

•

QUAL TIME

•

BATT COMP

•

DATE FRMT

•

INV RECORD

•

VERSION

•

CLOCK FRMT

•

MAC Address

•

CHGR CUR

•

IP Address

•

RELAY TEMP

•

kWh

•

TEMP DISP

•

Remain Tm

•

Daylight

•

Serial Number

One of the malfunctions listed in Table R
and Table S will appear
on the LCD. Press the
SCROLL button to see
if more than one malfunction is present.
Fix the malfunction.
Press the SELECT
button to clear the
malfunction from the
screen.
If the malfunction is
ﬁxed, the malfunction is
cleared from the LCD. If
it isn’t ﬁxed, it will reappear on the screen.

)LJXUH ² /&'0HQX7UHH
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6.3

Switching the Alpha FXM On and Off

Under normal operation, the Alpha FXM is always powered ON to supply uninterruptible power to the load.
Switching off the Alpha FXM will disconnect the power supply to the load. If for any reason you need to switch
off the Alpha FXM while maintaining power to your critical load, make sure that you have a plan that provides an
alternate source of power.

6.3.1
1.

Switch Off Procedure

Switch off the AC input circuit breaker.

2. Switch off the battery circuit breaker. The status LED turns off and the LCD panel goes blank. The Alpha FXM
is now switched off and no backup power is supplied to the load.

6.3.2

Switch On Procedure (LINE mode)

Before you put the Alpha FXM back into commission, make sure that the line is qualiﬁed and the batteries are
fully charged.
1.

Switch on the battery circuit breaker. The LCD displays STANDBY and the fan turns on for about a minute. If
the temperature is below –15ºC, the LCD display may not function. See "Troubleshooting".

2. Switch on the AC input circuit breaker. The Alpha FXM qualiﬁes the line power. The LCD displays RETRAN,
then shows LINE, BUCK or BOOST. The status LED illuminates.
3. If there is no line power, the Alpha FXM will remain in the STANDBY mode until it the line power is qualiﬁed.
If you need to provide backup battery power to the load, perform a manual start by using the Inverter
command See “Operating the Alpha FXM Inverter”.
4. The Alpha FXM uses auto-frequency detection. When it is ﬁrst switched on, it senses the line frequency and
adjusts its output frequency to match that of the input. The load should be receiving power, If not, perform
troubleshooting.

6.3.3

Switching the Alpha FXM from Line mode to Inverter mode

You can force the Alpha FXM to operate in the Inverter mode by manually switching off the input circuit breaker.
Doing so will effectively disconnect any line power to the Alpha FXM, simulating a power outage which triggers
the Alpha FXM to switch to the inverter mode of operation.

Procedure
1.

Switch off the input circuit breaker. The LCD shows INVERTER, the status LED starts ﬂashing to show that
the Alpha FXM is running on backup battery power. Conﬁrm that the load is receiving power.

6.3.4 Switching the Alpha FXM from Inverter mode to Line mode
The Alpha FXM remains in the Inverter mode for as long as the input circuit breaker is switched off. Backup power is provided to the load until the batteries are drained to a preset level which triggers the Alpha FXM to shutdown automatically. If it is not necessary to operate the Alpha FXM in the Inverter mode, switch the Alpha FXM
back to the Line mode as soon as possible.

Procedure
1.

Switch on the input circuit breaker. The Alpha FXM qualiﬁes the line power. The LCD displays RETRAN, then
shows LINE, BUCK or BOOST. The status LED illuminates.

If the Alpha FXM constantly switches between Inverter and Line modes because of a noisy line, the Alpha FXM’s
input parameters should be broadened from Normal to Generator. See “Operating the Alpha FXM, Sense Type”.
Also see the speciﬁcations, “Boost/Buck/Line Transfer Thresholds”.
In the Generator mode, the range of acceptable input frequency and voltage are expanded to accept the ﬂuctuations created by a generator.
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6.4

Operating the Alpha FXM

The control menu (Table D) lets you operate the Alpha FXM or program it to suit your operating conditions. You
can also use the Alpha UPS Monitor to make these adjustments. See “Alpha UPS Monitor”.

6.4.1
1.

Procedure

From the Logo screen go to the Control menu.

2. Press the SELECT button to enter the submenu (Table D).
3. Press the SCROLL button to move between items in the submenu.
4. When you have reached the item you want to change, press the SELECT button. The item chosen is blinking.
5. To toggle between the choices, press the SCROLL button. Stop when you reach the choice you want.
6. To make the change, press the SELECT button. The blinking stops.

7DEOH' ² &RQWURO0HQX
/&'GLVSOD\

0HDQLQJ

'HVFULSWLRQ

,QYHUWHU

:KHQLQYHUWHUPRGHLVVHWWR21WKH$OSKD);0SURYLGHVEDFNXSEDWWHU\SRZHU
WRWKHORDG7KLVPRGHRIRSHUDWLRQLVQRUPDOO\DFWLYDWHGDXWRPDWLFDOO\ZKHQOLQH
SRZHUEHFRPHVXQDYDLODEOHRUWKHOLQHSRZHULVQRWTXDOL¿HG<RXFDQDOVRSXW
WKH$OSKD);0LQWRWKLVPRGHGXULQJLQLWLDOVWDUWXSLQWKHDEVHQFHRIOLQHSRZHURU
EHFDXVHRIXQTXDOL¿HGOLQHSRZHU6HH³$GMXVWLQJDQG&RQWUROOLQJWKH$OSKD);0
,QYHUWHU2Q2II´

,19%<3$66

,QYHUWHU%\SDVV

7KLVIXQFWLRQFDQRQO\EHVZLWFKHGRQZKHQWKH$OSKD);0LVLQOLQHPRGH:KHQ
VZLWFKHGRQLWORFNVWKH$OSKD);0LQWRWKH/LQHPRGHVZLWFKHGRIIWKHEDWWHU\
FKDUJHUDQGPDNHVWKHRXWSXWYROWDJHHTXDOWRWKHLQSXWYROWDJH7KLVLVGRQHWR
5HSODFHWKHEDWWHULHV
25
$OORZWKHXVHRIDEUHDNEHIRUHPDNHPDQXDOE\SDVVVZLWFKVRWKH$OSKD);0FDQ
EHVKXWRIIIRUPDLQWHQDQFHRUUHSODFHPHQWZLWKRXWLQWHUUXSWLQJSRZHUWRWKHORDG

%$777(67

%DWWHU\7HVW

/HWV\RXVHWWKHGHVLUHGEDWWHU\WHVWGXUDWLRQWRDYDOXHEHWZHHQDQGPLQXWHV
0DNHVXUHWKDWWKHVHWWLPHGXUDWLRQLVVKRUWHUWKDQWKHGHSWKRIGLVFKDUJHRI\RXU
EDWWHU\EDQN2WKHUZLVH\RXZLOOGUDLQWKHEDWWHU\DQGWULJJHUDIDXOW6HH%DWW9ROW
ORZ

$8727(67

$XWRPDWLF7HVW

,IWKH*8,¶VSHULRGLFVHOIWHVWLVHQDEOHGWKLVVWDUWVWKHWHVWQRPDWWHUZKHQLWLV
VFKHGXOHGWRWDNHSODFH

6+87'2:1

6KXWGRZQ

:KHQWKLVIXQFWLRQLVVZLWFKHGRQWKH$OSKD);0¶VLQYHUWHULVVKXWRII1HLWKHU/LQH
QRU,QYHUWHUSRZHULVVXSSOLHGWRWKHORDG

6(16(7<3(

6HQVH7\SH

7KLVIXQFWLRQFDQRQO\EHXVHGZKHQWKH$OSKD);0LVLQ6WDQGE\RU6KXWGRZQ
PRGH 7DEOH& 7KLVIXQFWLRQWRJJOHVEHWZHHQ
1250$/7KH$OSKD);0FDQRSHUDWHVXFFHVVIXOO\ZLWKPRVWOLQHFRQGLWLRQV
25
*(1(5$7257KH$OSKD);0¶VLQSXWYROWDJHDQGIUHTXHQF\SDUDPHWHUVDUH
H[SDQGHGVRWKH$OSKD);0FDQZRUNZLWKWKHÀXFWXDWLRQVFDXVHGE\DJHQHUDWRU
RUQRLV\OLQH

)81&02'(

)XQFWLRQDO0RGH

7KH)XQFWLRQDOPRGHFDQRQO\EHFKDQJHGZKHQWKH$OSKD);0LVLQ6WDQGE\
RU6KXWGRZQPRGH 7DEOH&DQG6SHFL¿FDWLRQV³%RRVW%XFN/LQH7UDQVIHU
7KUHVKROGV´ 7KLVIXQFWLRQWRJJOHVEHWZHHQ
$8720$7,&92/7$*(5(*8/$7,21 $95 7KHEXFNDQGERRVWPRGHVDUH
DFWLYH
25
48$/,7<7KHEXFNDQGERRVWPRGHVDUHVZLWFKHGRIIWKHLQSXWYROWDJHLVWKH
$OSKD);0¶VRXWSXWYROWDJH

9ROWDJH

/HWV\RXVHWWKH$OSKD);0¶VRXWSXWYROWDJHVHWWLQJWR9$&9$&RU
9$&7KLVVKRXOG21/<EHGRQHE\DTXDOL¿HGWHFKQLFLDQDFWLQJXQGHUWKH
LQVWUXFWLRQVRI$OSKD7HFKQRORJLHV&XVWRPHU6HUYLFH'HSDUWPHQW)DLOXUHWRFRQWDFW
$OSKD7HFKQRORJLHVEHIRUHSHUIRUPLQJWKLVSURFHGXUHFRXOGYRLG\RXUZDUUDQW\

,19(57(5

92/7$*(

)5(48(1&<

)UHTXHQF\

%5HY

7KHIUHTXHQF\FDQRQO\EHFKDQJHGZKHQWKH$OSKD);0LVLQ6WDQGE\PRGH
7KLVOHWV\RXVHWWKH$OSKD);0¶VIUHTXHQF\VHWWLQJWR+]RU+]7KLVVKRXOG
21/<EHGRQHE\DTXDOL¿HGWHFKQLFLDQDFWLQJXQGHUWKHLQVWUXFWLRQVRI$OSKD
7HFKQRORJLHV&XVWRPHU6HUYLFH'HSDUWPHQW6HH6HUYLFHDQG7HFKQLFDO6XSSRUW
)DLOXUHWRFRQWDFW$OSKD7HFKQRORJLHVEHIRUHGRLQJWKLVSURFHGXUHFRXOGYRLG\RXU
ZDUUDQW\



7DEOH' ² &RQWURO0HQX
/&'GLVSOD\

0HDQLQJ

48$/7,0(

/LQHTXDOLI\WLPH

/HWV\RXVHWKRZORQJLWWDNHVIRUWKH$OSKD);0WRUHWXUQWR/LQHPRGHDIWHUWKH
OLQHKDVEHFRPHUHTXDOL¿HGWRPDNHVXUHWKHOLQHLVVWDEOH,WFDQEHVHWWR
RUVHFRQGV7KHIDFWRU\GHIDXOWVHWWLQJLVVHFRQGV$OVR6HH
³$GMXVWLQJDQG&RQWUROOLQJWKH$OSKD);0/LQH4XDOLI\7LPH´

%$77&203

%DWWHU\
WHPSHUDWXUH
FRPSHQVDWLRQ

/HWV\RXVHWWKHEDWWHU\WHPSHUDWXUHFRPSHQVDWLRQWRPDWFKWKHEDWWHULHV\RXDUH
XVLQJ,WFDQEHVHWWRRUP9&&HOO7KHIDFWRU\GHIDXOWVHWWLQJLV
P9&&HOO

'$7()507

'DWH)RUPDW
6HOHFWLRQ

7KLVOHWV\RXWRJJOHWKH$OSKD);0¶VGDWHIRUPDWEHWZHHQ<<00''00''<<
<<<00''00''<<<<''00<<<<<<7;7''7;7''<<''7;7<<
<<<<7;7''7;7''<<<<''7;7<<<<<<<<''7;7<<''7;7<<<<
''00<<''007KHIDFWRU\GHIDXOWVHWWLQJLV00''<<

&/2&.)507

&ORFNGLVSOD\
IRUPDWRSWLRQ

/HWV\RXVHOHFWZKLFKIRUPDWWRGLVSOD\WLPHLQIRUPDWLRQLQKRXUFORFNIRUPDWRU
KRXUFORFN $030 IRUPDW

,195(&25'

,QYHUWHUUHFRUG
FOHDU

7KLVFOHDUVWKHLQYHUWHUFRXQWHUDQGWLPHUIURPWKH/&'¶VV\VWHPVWDWXVPHQX7KLV
GRHVQRWFOHDUWKHHYHQWORJLQWKH56PHQXV

&+*5&85

&KDUJHUFXUUHQW

$OORZV\RXWRVHWWKHEDWWHU\FKDUJHUFXUUHQWWRHLWKHU$$$RU$127(,I
\RXVHWWKHEDWWHU\FKDUJHUWR$\RXZLOOWXUQWKHFKDUJHURII

5HOD\
WHPSHUDWXUH

7HPSHUDWXUHVHWWLQJWRDFWLYDWHWKHVSHFL¿HGGU\FRQWDFW7KHFRQ¿JXUHGGU\FRQWDFW
ZLOODFWLYDWHZKHQWKHVHWEDWWHU\WHPSHUDWXUHLVUHDFKHG6HWWLQJUDQJH&WR
&

7HPSHUDWXUH
GLVSOD\IRUPDW

7KHWHPSHUDWXUHFDQEHGLVSOD\HGLQ&HOVLXVRU)DKUHQKHLW

'D\OLJKWVDYLQJ
RSWLRQ

6ZLWFK21WKLVRSWLRQWRDFWLYDWH'D\/LJKW6DYLQJWLPH

5(/$<7(03
7(03',63
'D\OLJKW



'HVFULSWLRQ

%5HY

6.5

Making Measurements

The System Status menu lets you make measurements of various Alpha FXM inputs, outputs, temperatures and
other values. You can also use the Alpha UPS Monitor to make these measurements. See “Alpha UPS Monitor”.

6.5.1
1.

Procedure

From the Logo screen go to the System Status menu.

2. Press the SELECT button to enter the submenu (Table E).
3. Press the SCROLL button to move between items in the submenu. When you reach the item you want
to measure, stop pressing the button. The measurement is automatically displayed on the LCD. It is
automatically updated every 0.5 second.

7DEOH( ² 6\VWHP6WDWXV0HQX
/&'GLVSOD\
9,1

0HDQLQJ

'HVFULSWLRQ

,QSXW9ROWDJH

7KHOLQHLQSXWYROWDJHLQWRWKH$OSKD);0

9287

2XWSXW9ROWDJH

7KH$OSKD);0¶VRXWSXWYROWDJH WUXH506 

,287$&

2XWSXW&XUUHQW
$&

7KH$OSKD);0¶V$&RXWSXWFXUUHQW WUXH506 

%DWWHU\
7HPSHUDWXUH

7KHEDWWHU\¶VWHPSHUDWXUH & 

,QSXW)UHTXHQF\

7KHIUHTXHQF\RIOLQHSRZHULQWRWKH$OSKD);0 +] 

2XWSXW3RZHU

7KH$OSKD);0¶VRXWSXWSRZHULQ9$ WUXH506 

%$7792/7

%DWWHU\9ROWDJH

7KHEDWWHU\¶VRXWSXWYROWDJH 9'& 

&+*5&85

&KDUJHU&XUUHQW

7KH$OSKD);0¶VEDWWHU\FKDUJLQJFXUUHQWLVVHWWRWKLVYDOXH $PSV 

6+('7,0(5

$PRXQWRI
WLPHXQWLOWKH
GU\FRQWDFWLV
DFWLYDWHG

7KHIDFWRU\GHIDXOWGU\FRQWDFWIRUWKLVVHWWLQJLVFRQWDFW&6+('7,0(5DQG
6+('7,0(5FDQEH¿HOGSURJUDPPHG6HH³6HWWLQJWKH7LPHU&RQWDFW´7KLV
GLVSOD\VKRZVWKHDPRXQWRIWLPHOHIWLQVHFRQGVXQWLOWKHFRQWDFWLVDFWLYDWHG
7KHIDFWRU\GHIDXOWVHWWLQJLVKRXUVEXWWKLVFDQEHFKDQJHGDVVKRZQLQ
3URJUDPPLQJWKH'U\&RQWDFWVDQGWKH&ORFN

0$&$GGUHVV

&;&0$&

7KH&;&0$&DGGUHVVZLOOEHGLVSOD\HG

&;&,3

7KH&;&,3ZLOOEHGLVSOD\HG

N:0HWHU

7KHDFFXPXODWHGRXWSXWSRZHUZLOOEHGLVSOD\HG

5HPDLQLQJ
%DWWHU\5XQWLPH

7KHUHPDLQLQJUXQWLPHRIWKHEDWWHU\ZLOOEHGLVSOD\HG

8QLW6HULDO
1XPEHU

7KHXQLWVHULDOQXPEHURIWKH$OSKD);0ZLOOEHGLVSOD\HG

6RIWZDUH9HUVLRQ

7KHVRIWZDUHYHUVLRQXVHGLQWKLV$OSKD);0

%$777(03
)5(4,1
2873873:5

6+('7,0(5
6+('7,0(5

,3$GGUHVV
N:K
5HPDLQ7P
6HULDO1XPEHU
9(56,21
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6.6

Viewing the 100-Event Log

Using the LCD display, RS-232 or web interface, you can view up to the last 100 events the Alpha FXM went
through and the malfunctions that triggered each of them. If more than 100 events occurred, the oldest is overwritten. To clear this log, see “Operating the Alpha FXM, INV RECORD.”
To view the events on the LCD display, refer to the following procedure. To view the events using the RS-232 or
web interface, see “100-Event Log” or “Alpha UPS Monitor, Event History” respectively.

6.6.1
1.

Procedure

From the Logo screen, navigate to the EVENT STATUS MENU.

(9(1767$7
0(186

1
/,1(

2. Press the SELECT button to enter the submenu.
3. The following log screen appears.
DATE EVENT HAPPENED
(YY:MM:DD) (Depends on
selected date format)

OPERATING MODE THE Alpha FXM WAS IN
WHEN THE EVENT HAPPENED (Line shown)

/,1(
(9(17



TIME EVENT HAPPENED
(HH:MM:SS 24-hour clock)
(Depends on selected date format)

EVENT COUNTER
(Event #1 shown)

4. Press the SELECT button. The event counter ﬂashes.
5. Press the SCROLL button to scroll through the event counter.
6. When you reach the event you want press the SELECT button.
7.

The event loading screen appears and then the log screen reappears with the details for that event.

(YHQW
/RDGLQJ

(9(17

$/$5067$786

2YHU/RDG

8. Press the SCROLL button. One of the faults or alarms shown in Table R and S is displayed and is the
malfunction that triggered the event.
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6.7

Communicating with the RS-232 interface

The following subsections describe the operation of the Alpha FXM via the RS-232 interface.
•

Wiring the RS-232 port.

•

Using the Main menu.

•

Adjusting and controlling the Alpha FXM.

•

Programming the dry contacts and the clock.

•

100-event log.

•

Communicating with the "Alpha UPS Monitor".
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6.7.1 Wiring the RS-232 port
The Alpha FXM’s front panel has a DE-9 female connector. When connected to a PC with Windows HyperTerminal or other terminal emulation software, the Alpha FXM can be remotely monitored and controlled with it’s
command-line system. The Alpha UPS Monitor provides a Windows or web browser type of control.

Procedure
1.

Connect a 9-pin, fully shielded, straight-through DE-9 to DE-9 connector cable between the computer’s port
and the Alpha FXM’s port.

)LJXUH ² 56SLQFRQQHFWLRQV

2. Conﬁgure the communications parameters to the values shown in the terminal set up table below.

7DEOH) ² 7HUPLQDO6HW8S7DEOH



(PXODWLRQ7\SH

97RU
&RPSDWLEOH

%DFNVSDFH

1$

'XSOH[0RGH

+DOI'XSOH[

%UHDN/HQJWK

1$

;RQ;RII)ORZ&RQWURO

1RQH

(PXODWLRQ7\SH

1$

576&76)ORZ&RQWURO

2II

/LQH:UDS

2Q

+DQGVKDNLQJ

6RIWZDUH+DQGVKDNLQJ

6FUHHQ6FUROO

2Q

%DXG5DWH

ESV

&57UDQVODWLRQ

&5

'DWD)RUPDW

ELW'DWD1R3DULW\6WRS%LW1R)ORZ&RQWURO

&RPPXQLFDWLRQ3DUDPHWHUV
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6.8

Using the Main Menu

The Alpha FXM’s main menu screen runs on a command line system. This program does not recognize the
backspace or delete keys even if it appears that way on the monitor. If you make a mistake and press Enter, the
Alpha FXM echoes the command back exactly as you typed it. Press Enter and retype the command again.
If you choose not to use the command line system, you can use the Alpha UPS Monitor to control and monitor the
Alpha FXM.

6.8.1 Main Menu Screen
The main menu screen shows the Alpha FXM’s current input and output values, displays if any faults or alarms
are present and gives access to the submenus. It can be accessed from anywhere in the menu tree by typing 0
and pressing Enter. The Alpha FXM is controlled by submenu 3.
To access a particular submenu, type in the submenu number and press Enter. To update the main menu
screen, press Enter.
The complete menu tree is given in Figure 14. Tables describing the Line Status, Output Status, Faults and
Alarms displays are given in Tables G, H, I, and J.
a. The readings on the main menu screen do not automatically update to reﬂect changes in the
Alpha FXM’s status. Press Enter to update the screen.
b. For many functions you need to enter a password. The factory setting is 1111.

^

6XEPHQX1XPEHUV

^

6WDWXV)DXOWVDQG$ODUPV'LVSOD\V

)LJXUH ² 0DLQ0HQX6FUHHQ
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6.9

RS-232 Menu Tree

Submenus #1, 2 and 4 are read-only screens for monitoring the Alpha FXM. To control the Alpha FXM, use submenu #3, the Maintenance submenu.

0-Main Menu

Submenus

8QLW6SHFL¿FDWLRQV

8QLW0RGHO
,QSXW
9ROWDJH
)UHTXHQF\

Submenus

,QSXW2XWSXW9DOXHV

,QSXW
9ROWDJH
)UHTXHQF\

%DWWHU\7HVW2Q2II

2XWSXW

9ROWDJH

&XUUHQW

9$

9$

%DWWHU\9ROWDJH
9ROWDJH
6RIWZDUH9HUVLRQ

%DWWHU\7HVW2SWLRQV
6HW%DWWHU\7HVW3HULRG

9ROWDJH

2XWSXW

0DLQWHQDQFH

%DWWHU\
9ROWDJH
7HPSHUDWXUH

,QYHUWHU2Q2II
6HW,QYHUWHU2II'HOD\

/LQH6ORZ
'HWHFWLRQ6HWXS

This read-only screen shows
the Alpha FXM’s input voltage
parameters. These values
are factory set and cannot
be changed in the ﬁeld. See
Speciﬁcations, “Boost/Buck/
Line Transfer Thresholds.”

,QYHUWHU2Q2II

&KDQJH3DVVZRUG
/LQH4XDOLI\7LPH
 6HWWRVHFRQGV GHIDXOW
 6HWWRVHFRQGV
 6HWWRVHFRQGV
 6HWWRVHFRQGV
 6HWWRVHFRQGV

These 2 read-only screens show the Alpha FXM’s
factory speciﬁcations or the present input and output
measurements. The Input/Output Values submenu
does not automatically update. For an updated value,
type 2 and press Enter.

 6HWWRVHFRQGV

/RZ%DWWHU\:DUQLQJ
9ROWDJH
/RDG6KHG7LPHU
2Q2II
 7LPHURQ
 7LPHURII

Press Enter to go up 1 level in
the menu tree.

 7LPHURQ

To reach any submenu, type
in its number and press Enter.

 7LPHURQ

 7LPHURII
 7LPHURII

To reach the main menu, type
0 and press Enter.

)LJXUH ² 560HQX7UHH
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6.9.1

Line Status

Line status tells you the line’s condition. For an updated value, press Enter.

7DEOH* ² /LQH6WDWXV
Normal The line is within speciﬁcations. See speciﬁcations, “Boost/Buck/Line Transfer Thresholds”.
The Alpha FXM is operating in Line mode.
Boost Line voltage is out of tolerance. The Alpha FXM is operating in Boost mode.
Boost2 Line voltage is out of tolerance. The Alpha FXM is operating in Boost 2 mode.
Buck Line voltage is out of tolerance. The Alpha FXM is operating in Buck mode.
Buck2 Line voltage is out of tolerance. The Alpha FXM is operating in Buck 2 mode.
Blackout The line is absent.
Freq low Line frequency is too low.
Freq high Line frequency is too high.

6.9.2

Output Status

Output status tells you how the Alpha FXM is producing power. For an updated value, press Enter.

7DEOH+ ² 2XWSXW6WDWXV
Line mode
Battery mode
Battery mode, low bat. warning
Battery mode (testing battery)
Boost mode
Boost 2 mode
Buck mode
Buck 2 mode
Hot swap mode
Inverter off due to fault
Inverter off due to low battery
Inverter off at start-up
Shutdown due to user request
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6.9.3 Fault and Alarm Displays
Fault and alarm displays any malfunctions the Alpha FXM has encountered. Also see "Troubleshooting".

7DEOH, ² )DXOWV
Short_Circuit The load has a short.
Vout_Hi The output voltage is above speciﬁcations.
Batt_Hi The batteries cannot be charged.
Batt_Lo The batteries are almost discharged.
Vout_Lo The output voltage is below speciﬁcations.
Overload The Alpha FXM is overloaded. Remove excess loads.
Backfeed A relay inside the Alpha FXM has failed and it cannot be replaced in the ﬁeld. Contact Alpha
Technologies customer service department.
Bad_Battery The battery voltage has dropped below a speciﬁed level. Inverter shuts down.
Temp_Hi The Alpha FXM is operating above temperature range.

7DEOH- ² $ODUPV
Overload The Alpha FXM is overloaded. Switch off excess loads.
Temp_Hi The ambient battery temperature is too high.
Temp_Lo The ambient battery temperature is too low.
User_Input The user input contact "User Input: S2" is shorted.
Line_Freq The line frequency is outside of the Alpha FXM’s input speciﬁcations.
No_Temp_Probe The battery temperature sensor has become disconnected or has failed.
Weak_Battery The battery has failed the background scan in Line mode.
Batt_Low The battery voltage is low.
Batt_Brkr_Open The battery breaker is opened.
Self_test The Alpha FXM is performing self test.
Fan_Fail The Alpha FXM internal fan has failed.
Wrong_Softwre The Alpha UPS Monitor is invalid (either version or part number).
AC_Brkr_Open The AC breaker is opened.
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6.9.4 Adjusting and Controlling the Alpha FXM
The Maintenance submenu lets you control the Alpha FXM and change selected items to meet your operational
needs.

Procedure
From the Main menu, type 3 and press Enter.

7DEOH. ² 0DLQWHQDQFH6XEPHQX
30 Battery Test Options This starts the battery test and sets how long the test will run. The default setting for the
test duration is 2 minutes, but this can be adjusted in 1 minute intervals. See "Operating
the Alpha FXM, BATT TEST”.
31 Inverter On/Off This switches the inverter on or off to allow you to prevent a damaging deep battery
discharge or to provide backup battery power to the load. See “Operating the
Alpha FXM, INVERTER”.
You can set a delay before the inverter switches off to allow time for switching off critical
loads. The Set Inverter ON/OFF delay is only available when the Alpha FXM is in the
Battery or Standby modes.
The delay can be adjusted in 1 second steps with a default setting of 0 seconds to a
maximum of 600 seconds (10 minutes). The delay is only available in the Standby or
Battery modes. Once the Alpha FXM returns to the Line mode, the delay resets itself to 0
seconds.
32 Change Password This changes the Alpha FXM’s password. The factory set password is 1111, which can
only be changed when the Alpha FXM is in Line mode. The password is limited to 4
alpha-numeric characters in length.
34 Line Qualify Time This lets you set the delay when the Alpha FXM goes from Battery mode to Line mode
after the line becomes requaliﬁed. The purpose of this delay is to make sure the line is
stable before the Alpha FXM switches back to it. See “Operating the Alpha FXM, QUAL
TIME”.
The default setting is 3 seconds, but you can set this to 3, 10, 20, 30, 40 or 50 seconds.
35 Low Battery Warning The lets you set the Alpha FXM’s low battery warning voltage, adjusting the setting to
Voltage match the batteries you are using and the actual operating conditions.
The default value is 40% (47 VDC) and can be adjusted in 1% (0.05 VDC) increments
between 45.0 (0 %) and 50.0 VDC (100%) by typing in the % battery voltage level where
you want the warning to be triggered.
36 Load Shed Timer On/Off This lets you switch the timer contacts on or off. See "Contacts C1 to C6”.
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6.9.5 Programming the Dry Contacts and the Clock
The Alpha FXM’s front panel contacts (C1 to C6) can be programmed to meet your speciﬁcations with RS–232
communications. You can also adjust the Alpha FXM’s date and time.

Programming the Dry Contacts
The functions of dry contacts C1 to C5 (and if factory conﬁgured, dry contact C6) can be changed with RS-232
communications.
For example, to change contact C1:
1.

To see how it is currently programmed, type c1 (all lower case) and press Enter.

2. The Alpha FXM responds with *c1=1 where the * shows the unit responded to your command.
For example: a "1" shows it is programmed to be the On Battery indicator as shown in the Dry Contact
Conﬁguration table below.

7DEOH/ ² 'U\&RQWDFW&RQ¿JXUDWLRQ
1= On Battery

4= Alarm

7= Timer 2

2= Low Battery

5= Fault

8= Timer 3

3= Timer 1

6= Disabled

9= 48 VDC
(Only available for contact C6)

3. To change the contact, type c1=X where X is 1 to 9 and press Enter.
The Alpha FXM responds with *c1=(1 to 9). The programming is done for that contact. Repeat as necessary
for the other contacts.
Each contact can only be programmed for one function at a time and cannot show multiple conditions.
4. To reset the contacts to the factory default, type default and press Enter. The Alpha FXM responds with
*default, showing it is reset. This command also resets the timer setting to the 2 hours factory default. See
“Setting the Timer Contact”. See "Speciﬁcations" for the factory default settings of dry contacts C1 to C6.
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6.9.6

Setting the Timer Contact

The front panel’s timer contact can be programmed to suit your application. See "Contacts C1 to C6” and "Programming the Dry Contacts and the Clock". The table below explains how.

7DEOH0 ² 6HWWLQJWKH7LPHU&RQWDFW

'LVSOD\LQJWKH
7LPHU

(QWHUFRPPDQG

'HVFULSWLRQ

WLPHUDQGSUHVV(QWHU

WLPHU 

5HWXUQVWKHYDOXHRIWLPHU

WLPHUDQGSUHVV(QWHU

WLPHU 

5HWXUQVWKHYDOXHRIWLPHU

WLPHUDQGSUHVV(QWHU

WLPHU 

5HWXUQVWKHYDOXHRIWLPHU

WLPHU DQGSUHVV
(QWHU

WLPHU 

WLPHU DQGSUHVV
(QWHU

WLPHU 

WLPHU DQGSUHVV
(QWHU

WLPHU 



6HWWLQJWKH7LPHU

836GLVSOD\

WLPHU  DQGSUHVV(QWHU

WLPHU 

WLPHU DQGSUHVV
(QWHU

WLPHU 



WLPHU  DQGSUHVV(QWHU

GHIDXOWDQGSUHVV(QWHU

WLPHU 

GHIDXOW

6HWVWKHYDOXHRIWLPHUWR
VHFRQGV

6HWVWKHYDOXHRIWLPHUWR
VHFRQGV
6HWVWKHYDOXHRIWLPHUWR
VHFRQGV
5HVHWVWKHWLPHUWRWKHIDFWRU\
GHIDXOWRI KRXUV 
DQGUHVHWVFRQWDFWV&WR&WR
WKHIDFWRU\GHIDXOWVHWWLQJV6HH
³3URJUDPPLQJWKH'U\&RQWDFWV´

1RWH,QWKHDERYHH[DPSOHWKHGHIDXOWWLPHUVHWWLQJRIKRXUVLVXVHG
 ,QGLFDWHVWKDWWKH$OSKD);0KDVUHVSRQGHGWRWKHFRPPDQG\RXHQWHUHG
 7LPHFDQEHHQWHUHGLQXQLWVRIVHFRQGHJXQLWVRIVHFRQGV VHFRQGV+RZHYHULWLVPRUHLQWXL
WLYHWRHQWHUWLPHLQWKHKKPPVVIRUPDWVXFKDVIRUPLQXWHRUVHFRQGVLQWKHDERYHH[DPSOH
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6.9.7 Setting the Date and Time
7DEOH1 ² 6HWWLQJWKH'DWHDQG7LPH
(QWHUFRPPDQG

836GLVSOD\

clock and press Enter

*clock=12/31/07 22:00:00

clock=010107 9 120000 and
press Enter

*clock=01/01/07 12:00:00

'HVFULSWLRQ
Returns the current date and
time.
†

Sets the date and time to Jan
01, 2007, 12:00 pm.

1RWHV
 7LPHLVGLVSOD\HGLQWKHKRXUVFORFNIRUPDW
 &KDQJLQJWKHPPGG\\IRUPDWZLWK'$7(6(/RQWKH/&'&RQWUROPHQXGRHVQRWFKDQJH
WKH56PPGG\\IRUPDW
 ,IWKH$OSKD);0KDVEHHQLQVWRUDJHRUVZLWFKHGRIIIRUDSURORQJHGSHULRGWKHEDFNXS
/LWKLXPFRLQEDWWHU\FRXOGEHGUDLQHGDQGPD\QRWFRUUHFWO\NHHSDEDFNXSRIWKHGDWHDQG
WLPH\RXHQWHUHG$IWHUVZLWFKLQJRQWKH$OSKD);0FKHFNWKHGDWHDQGWLPHVHWWLQJV7KH
$OSKD);0VKRXOGGLVSOD\WKHFXUUHQWGDWHDQGWLPH,ILWGLVSOD\VWKHGDWHDV
WKHQWKHEDWWHU\LVVSHQWDQG\RXQHHGWRDVNDTXDOLILHGVHUYLFHSHUVRQQHOWRUHSODFHWKH
OLWKLXPFRLQEDWWHU\6HH7URXEOHVKRRWLQJ
 ,QGLFDWHVWKDWWKH$OSKD);0KDVUHVSRQGHGWRWKHFRPPDQG\RXHQWHUHG
 ,IWKHGDWHRUWLPHFKDQJHLVLQYDOLGWKH$OSKD);0ZLOOUHWXUQWKHWLPHDQGGDWHLWZDVVHWWR
EHIRUH\RXWULHGPDNLQJWKHFKDQJH7KHGDWHDQGWLPHPXVWEHHQWHUHGDVRQHFRPSOHWHOLQH
FRPPDQG<RXFDQQRWFKDQJHRQO\WKHWLPHRUWKHGDWHDORQH%RWKPXVWEHVHWDWWKHVDPH
WLPH,I\RXPDNHDPLVWDNHSUHVV(QWHUDQGWU\DJDLQ
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6.9.8

Viewing the Serial Number

To display the serial number of the Alpha FXM UPS, type " QY0" at the command line and press "Enter".

6.9.9 Setting the Peukert Number and Capacity
You can set the Peukert Number and Capacity using the RS-232 interface or the web interface. To display the
current Peukert Number, type " QY6" at the command line and press "Enter".

To change the Peukert Number to 1.1345, type " ST6:1.1345" at the command line and press "Enter".

To display the current Peukert Capacity, type " QY7" at the command line and press "Enter".

To change the Peukert Capacity to 109.123, type " ST7:109.123" at the command line and press "Enter".

To determine the Peukert number and capacity of your battery, refer to "Puekert Number and Battery Capacity".
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6.9.10 100-Event Log
Up to 100 events are stored in the Alpha FXM’s log. If more than 100 events occur, the oldest is over-written.

Procedure
1.

To see the log, type event (all lower case) and press Enter. The events are listed starting with the most
recent and appear as: If less than 100 events occurred, the last entry will appear as:
HYHQW; 
(YHQW'DWH7LPH
$ODUP

)DXOW 0RGH
Date & Time formats depend
on selected display format

See below for details on these
readouts.

$ODUP:KHQWKHIROORZLQJELWVVKRZD
WKHIROORZLQJDODUPVDUHGLVSOD\HG

)DXOW:KHQWKHIROORZLQJELWVVKRZD
WKHIROORZLQJIDXOWVDUHGLVSOD\HG

6HOI7HVW

7DEOH2 ² (YHQW&RGHV
&RGH

0RGH

&RGH

0RGH

&RGH

0RGH



6WDQGE\



%RRVW



,QYHUWHU



/LQH



%XFN



6KXWGRZQ



%RRVW



%XFN



%\SDVV

2. If less than 100 events occurred, the last entry will appear as:
HYHQW; 

3. To clear the log, type eventclr and press Enter. It takes the Alpha FXM 30 seconds to clear the log. Do not
enter any other commands during this time.
4. To see a speciﬁc event, type eventX where X is from 1 to 100 and press Enter. To see a range of events (for
example, events 20 to 30), type eventX-X where X are events from 1 to 100 and press Enter. To clear the
log, type eventclr and press Enter. It takes the Alpha FXM 30 seconds to clear the log. Do not enter any
other commands during this time.
5. To see a speciﬁc event, type eventX where X is from 1 to 100 and press Enter. To see a range of events (for
example, events 20 to 30), type eventX-X where X are events from 1 to 100 and press Enter.
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6.9.11 Communicating with the Alpha UPS Monitor
Introduction
The Alpha UPS Monitor graphical user interface (GUI) provides web or Windows© like computer communications
with the Alpha FXM. The screen and its features are shown below. It is used to monitor, control and set various
parameters like the date and time, determine when to perform the weekly self test, change the relay conﬁgurations, etc. The Fault or Alarm indicators show if the Alpha FXM has experienced a malfunction and the cause.
Descriptions of all the screens and their functions are given in “Operation”.

E

F

B

C

A
D

)LJXUH ² $OSKD8360RQLWRU 8366SHFLILFDWLRQ6FUHHQVKRZQ

$

6FUHHQVHOHFWLRQPHQXV

%

&XUUHQW836RSHUDWLQJPRGH7KLVLVXSGDWHGDXWRPDWLFDOO\

&

)DXOWDQGDODUPLQGLFDWRUV±ZKHQDOLJKWLQWKLVEDULVLOOXPLQDWHGPRYHWKHPRXVH
FXUVRURYHUWKHOLJKWWRGHWHUPLQHWKHPDOIXQFWLRQ'RXEOHFOLFNLQJRQWKHOLJKWZLOO
VHQG\RXWRWKH$ODUPV )DXOWVVFUHHQ

'

5HDGRXWVFUHHQV

(

'URSGRZQPHQXV

)

2QOLQHLQGLFDWRU
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6.9.12 Checking Your Windows Computer for the .NET Framework
1.

Click on the Start button.

2. Go to and click on Settings.
3. Click on Control Panel.
4. Double-click on the Add or Remove Programs icon.
5. When the window shown in the ﬁgure below appears, scroll through the list of applications. If you
see Microsoft .NET Framework listed, the Framework is already installed and you can install the
Alpha UPS Monitor. If you don’t see it listed, you MUST install it from the Microsoft Windows update web site
before installing the software.

)LJXUH ² $GGRU5HPRYH3URJUDPV:LQGRZ

If you are downloading from Microsoft’s web site, an Internet web browser such as Internet Explorer or Firefox
must be installed on your computer. In addition to installing .NET, downloading from the web site will update your
computer with all the latest security updates. If your computer is part of a company network, check with your
network administrator before downloading software from the Internet.



%5HY

6.9.13 Installation and Set Up
The following tools and materials are required:
•

Alpha UPS Monitor, available for download from www.alpha.ca./downloads/.

•

Windows 98 or later with Microsoft’s .NET framework installed.

•

DE–9 serial straight-through computer cable.

Procedure
1.

Install the Alpha UPS Monitor onto your computer. Restart the computer.

If you install the Alpha UPS Monitor on a version of Windows without the .NET framework installed, an error message saying the framework is not installed will appear. Install the framework onto your computer according to "Communicating With the Alpha UPS Monitor". Restart your computer and then try to install the
Alpha UPS Monitor again.
2. Connect the computer cable from any available communications port on the computer to the RS–232 port on
the Alpha FXM’s front panel. See “Wiring the RS-232 Port”.
3. Set the communications parameters on your computer to:
a. COM Port: The COM port on your computer you have selected to use.
b. Baud Rate: 2400.
4. To start communications between the computer and the Alpha FXM, do one of the following:
a. Click on the screen’s Online Indicator, or
b. In the File drop-down menu, click on Connect to FXM.
If the computer cannot connect to the Alpha FXM, a pop up screen appears asking you to check the wiring and
that you are connected to the proper com port.
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6.10

Operation

The various screens are described on the following pages and operate like Web or Windows-type screens. Point
and click to change the various functions or ﬁelds.
The on line indicator shows if you are connected to the Alpha FXM. The Alpha UPS Monitor automatically polls
the Alpha FXM to obtain its status. The default setting is polling once every 3 seconds, but you can change this in
the UPS Maintenance-Unit Conﬁguration screen in the “Status Refresh Time” menu.
If a light or lights are illuminated in the Fault or Alarm ﬁelds, the Alpha FXM has a malfunction. Hover your mouse
cursor over the light to learn the type of malfunction or double-click on it to go straight to the Alarms & Faults
screen.
To control the unit or change it’s settings or parameters, either click on the On/Off buttons, or choose an item
from a drop down menu. Then click on the Update Settings button.
If you do not click on this button, the change will not happen.

6.10.1 UPS Speciﬁcations
This screen displays the various speciﬁcations of the Alpha FXM.


)LJXUH ² $OSKD8360RQLWRU8366SHFLILFDWLRQVFUHHQ
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6.10.2

UPS Monitoring

These read-only screens show the Alpha FXM’s current input and output values and other measurements.

Input & Output
Shows the current line input and Alpha FXM output values and the Alpha FXM’s present operating mode.

)LJXUH ² 8360RQLWRULQJ,QSXW 2XWSXWVFUHHQ

Battery & Inverter
Shows the battery string’s status and how many times and for how long the inverter has been active.

)LJXUH ² 8360RQLWRULQJ%DWWHU\ ,QYHUWHUVFUHHQ
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Relay & Load Shed
Shows how the front panel dry contacts are conﬁgured. If any relays are used for load shedding, the time setting
is shown.

)LJXUH ² 8360RQLWRULQJ5HOD\ /RDG6KHGVFUHHQ

User Input Status
Shows the current status of the user programmable inputs 1 to 3.

)LJXUH ² 8360RQLWRULQJ8VHU,QSXW6WDWXVVFUHHQ
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6.10.3 UPS Maintenance
The UPS Maintenance screens are used to conﬁgure and adjust the Alpha FXM to meet your operating needs.
To change parameters, either click on the On/Off buttons or choose an item from a drop down menu. To execute
the changes, click on the Update Settings button. If you do not click this button, the changes will not happen.

Unit Conﬁguration
Is used to set the name, input, output and how often the GUI polls the Alpha FXM.

)LJXUH ² 8360DLQWHQDQFH8QLW&RQILJXUDWLRQVFUHHQ

Battery
Allows adjustments of battery string voltage, charging parameters, low battery warning time, periodic self test
time, and starts the self test.

)LJXUH ² 8360DLQWHQDQFH%DWWHU\VFUHHQ
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An accurate battery runtime estimation requires the following parameter to be adjusted:
•

Peukert Number: Refer to the appendix for information about how to calculate the Peukert number to be
entered here.

•

Battery Capacity: This is the rated capacity (Ah) of the battery shown on the battery data sheet. Do not confuse the battery capacity with the Peukert capacity.

•

Battery Open Circuit Voltage: This number is obtained from the battery data sheet. The battery data sheet
shows the value for a single battery, so for a 48 V system where 4 batteries are connected in series, this number must be multiplied by four.

The "Battery Runtime Remaining" algorithm attempts to calculate the health of the battery to get a more accurate
prediction of the remaining battery runtime. An accurate estimate of the battery health requires that at least one
battery discharge greater than 20% depth of discharge has taken place since the unit was switched on. When the
unit is powered up from an off state, the algorithm assumes that a new battery is connected to the unit. Each discharge of greater than 20% will result in a new calculation for the relative battery health. This value is then used
in the "Battery Runtime Prediction algorithm to compensate for an aging battery. We recommend that the user set
up a periodic (every 6 months) battery test with a depth of discharge of at least 20%.
The "Battery Runtime Remaining" algorithm relies heavily on the battery voltage to predict the remaining runtime.
This results in a less accurate predicted runtime during periods when the battery voltage is changing rapidly. The
battery voltage typically changes rapidly during the ﬁrst few minutes of discharge when the unit switches from
charging to discharging while the unit is in the Inverter mode. The battery voltage may also change rapidly during
the last 20% of the discharge time when the battery is almost drained.

Inverter
Is used to turn the inverter on or off to start or stop backup battery power to the load.

)LJXUH ² 8360DLQWHQDQFH,QYHUWHUVFUHHQ
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Relay & Load Shed
Is used to conﬁgure the front panel’s dry contact to provide a signal for turning off the load.

)LJXUH ² 8360DLQWHQDQFH5HOD\ /RDG6KHGVFUHHQ

Controlling the external fan by temperature triggered dry contact
The Alpha FXM has up to 6 dry contacts (C1 to C6) on the front panel which can be conﬁgured by the user to
open or close based on the speciﬁc trigger conditions. Dry contact functions currently available include: Alarm,
Fault, Timer, Low Battery, On Battery, etc. The Temperature trigger has been added as a new function, with a
user conﬁgurable range of +20°C to +55°C. When the battery temperature (monitored by the Battery Temperature Probe) reaches the threshold, the assigned relay closes and turns on the external fan.
Dry contact C6 is by default factory hard wired to External VDC. To conﬁgure C6 as a programmable dry contact,
the unit must be sent back to the factory.
The Temperature trigger can be programmed via one of the following 3 interfaces:
1.

LCD panel – from the Logo screen, navigate to Control Menu > RELAY TEMP. Press the SELECT button
and the current temperature display will start ﬂashing. Use the Scroll button to change the temperature in
5°C increments. Press SELECT to accept the changes or CANCEL to abort.

5(/$<7(03
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Dry contact functions are not programmable through the LCD. Use the RS-232 GUI or the HyperTerminal instead.
2. RS-232 GUI – Figure 26a shows the Relay Conﬁguration window under the UPS Maintenance > Relay &
Load Shed screen. As an example, to assign C1 as the Temperature trigger, select Temperature from the
drop down menu. Click Update Conﬁguration and the current status will update momentarily. In the example
shown below, the fan on temperature threshold is set at 55°C. To change this value, simply type the new
value into the Fan On Temperature box (or use the up/down arrow keys) and click Update Conﬁguration to
update the current status display.
a. Assigning the Temperature trigger function to a dry contact.

b. Setting the Temperature trigger value.

)LJXUH ² 7HPSHUDWXUHWULJJHUIXQFWLRQYLD$OSKD8360RQLWRU
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3. RS-232 HyperTerminal – the Temperature trigger function can be assigned to any available dry contacts as
described in "Programming the Dry Contacts" (e.g. c1=11, where 11 is the assigned index for the Temperature
trigger function.)
After establishing an RS-232 connection with the Alpha FXM at the HyperTerminal screen prompt, type Temp
and press Enter to display the current temperature setting (Alpha FXM returns *temp=20). To change the
value to +35°C, type temp=35 and press Enter. The Alpha FXM returns *temp=35 as conﬁrmation.

)LJXUH ² 7HPSHUDWXUHWULJJHUIXQFWLRQYLD+\SHU7HUPLQDO

Programmable Dry Contact Time of Day Action
You can assign a dedicated timer to a dry contact. Upon entering the Inverter operating mode, the timer is activated and begins to count down from a user deﬁned value. When the timer reaches zero, the programmed dry
contact relay will be activated (Status = ON).
p'U\FRQWDFW
DFWLYDWHVZKHQWLPHU
FRXQWVGRZQWR]HUR

o7LPHU
VWDUWVWR
FRXQWGRZQ
n,QYHUWHU
PRGH
HQWHUHG

0LFURSURFHVVRU

)LJXUH ² 3URJUDPPDEOH7LPHU2SHUDWLRQ
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A typical application of this timer controlled dry contact function is to control a trafﬁc light. When the grid power
fails, the Alpha FXM goes into the Inverter mode and continues supplying backup power to the trafﬁc light. Since
the batteries supplying the backup power have limited capacity, a timer controlled dry contact is usually conﬁgured to switch the trafﬁc light into the ﬂashing amber or ﬂashing red mode after a user-deﬁned period to conserve
battery power. This setup works ﬁne during non rush hour trafﬁc, but during rush hour, it may be more desirable
to keep the trafﬁc light running normally for as long as backup power is available. To address this issue, a new
feature called the Time of Day Action has been added to deactivate the timer during a user deﬁned time period
up to twice each day.
p'U\FRQWDFWDFWLYDWHV
ZKHQHQDEOHGWLPHU
FRXQWVGRZQWR]HUR

o7LPHUVWDUWVWR
FRXQWGRZQ
LIHQDEOHG
n,QYHUWHU
PRGH
HQWHUHG

0LFURSURFHVVRU

3HDNSHULRG
VHWWLQJV

5HDOWLPHFORFN

'LVDEOH7LPHU $FWLRQ 21 RU
(QDEOH7LPHU $FWLRQ 2))

)LJXUH ² 7LPH2I'D\$FWLRQ2SHUDWLRQ

You can deﬁne up to 2 peak time periods of the day:
1.

Go to the UPS Maintenance > Relay & Load Shed screen.

2. In the Time of Day Action Conﬁguration dialogue box, set up the start and end time of the ﬁrst rush hour
under Time Period 1 and the second rush hour under Time Period 2. In this example, during the ﬁrst time
period (7 AM to 9 AM), all 3 timers are disabled (they do not count down at all). Similarly, all timers are
disabled during the second time period (3 PM to 6 PM).
3. Select ON under each time period. Click the Update button under each time period to store the settings.
Conﬁrm your settings in the UPS Monitoring > Relay & Load Shed > Time of Day Action Status screen.

)LJXUH ² 7LPH2I'D\&RQILJXUDWLRQ
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)LJXUH ² 7LPH2I'D\$FWLRQ6WDWXV

Once the Time of Day Action is conﬁgured, the Alpha FXM will automatically disable the timers during the Inverter
mode at the deﬁned peak periods.
You can switch off the Time of Day Action by setting one or both time period(s) to OFF. The dry contact will be
activated by the timer regardless of the peak period settings.

Time & Date
Is used to set the Alpha FXM’s date and time.

)LJXUH ² 8360DLQWHQDQFH7LPH 'DWHVFUHHQ
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Password
Is used to set the Alpha FXM’s password. The factory set password is 1111.

)LJXUH ² 8360DLQWHQDQFH3DVVZRUGVFUHHQ

The password is limited to 4 alphanumeric characters. The software will not accept more than 4 characters.

User Input
Three programmable User Inputs exist. Their functions are similar to the Dry Contact relays. Supported functions
include: (a) Shutdown, (b) User Alarm and (c) Self Test.

)LJXUH ² 8360DLQWHQDQFH8VHU,QSXWVFUHHQ

Any user input can be conﬁgured to perform a certain action in response to different trigger types and logic
levels. For example, if you want the Alpha FXM to issue an intrusion alarm when the door is opened, you will need
to wire the door with a switch that triggers a user input every time the door is opened. The following procedure
describes how User Input 1 can be conﬁgured as an intrusion alarm input.
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Procedure
1.

Select UPS Maintenance > User Input to display the User Input Conﬁguration window.

)LJXUH ² 8VHU,QSXW&RQILJXUDWLRQ6HWWLQJWKH7ULJJHU7\SH

2. In the Input 1 column, select the Type down arrow to display the 3 types of available triggers: Edge Trigger,
Level Toggle, and Level Alternative. For more information on how triggers work, see "Types of Trigger".
3. Select Edge Trigger.
4. Select Low from the Level drop down menu. The User Input will go to logic level "low" whenever it is
triggered.
5. Select User Alarm On from the Action #1 drop down menu.

)LJXUH ² 8VHU,QSXW&RQILJXUDWLRQ6HWWLQJWKH/RJLF/HYHO

6. Click the Update button and enter the password to conﬁrm if required.

)LJXUH ² 8VHU,QSXW&RQILJXUDWLRQ6HWWLQJDQ$FWLRQ
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7.

Check the User Input Current Status at the UPS Monitoring > User Input Status page.

)LJXUH ² 8VHU,QSXW&XUUHQW6WDWXV

Perform a quick test by shorting the User Input 1 dry contact pin (Pin 19 of C6) to ground (Pin 22 of C6) with
a short length of PVC insulated electronic wire. This will trigger the Alpha FXM to issue a User Input Alarm as
shown below.

)LJXUH ² 8VHU,QSXW&XUUHQW6WDWXV

Hovering the cursor over the amber indicator will display the corresponding context sensitive message.
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Operation
Many of the screens used for Ethernet communications look and function the same and contain the same information as the Alpha UPS Monitor screens. There are additional screens only available with Ethernet communications which are detailed below.
Conﬁgure Site Information
This screen is used to enter site location information into the UPS’s memory.

)LJXUH ² $OSKD8360RQLWRU&RQILJXUH6LWH,QIRUPDWLRQ

Communications
•

Conﬁgure TCP/IP is used to set the UPS’s IP or TCP address.

•

Conﬁgure SNMP is used to set the UPS for use with SNMP communications.

•

Conﬁgure RS-232: You cannot change RS-232 parameters with this screen.

•

Email Notiﬁcation tells the card to send an e-mail message whenever selected UPS events happen.

)LJXUH ² $OSKD8360RQLWRU836&RPPXQLFDWLRQVVFUHHQ
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Restoring All Parameters to Default Values
The purpose of this command is to reset the Alpha FXM to the factory default state. See Table P for a list of parameters that will be restored to their default values.

&$87,21
7KLVFRPPDQGUHVHWVDOOSDUDPHWHUVWKDWDUHXVHUFRQ¿JXUDEOH$OOSUHYLRXVO\SUR
JUDPPHGRSHUDWLRQZLOOEHORVW,PSOHPHQWDEDFNXSSODQIRUPLVVLRQFULWLFDORSHUD
WLRQV7KLVFRPPDQGLVSDVVZRUGSURWHFWHG
The default command can be issued via the RS-232 HyperTerminal or the RS-232 GUI as follows:
•

RS-232 HyperTerminal – type default:all and press Enter. Enter the password and the Alpha FXM returns
*default as conﬁrmation.

•

RS-232 GUI – From the UPS Maintenance > Unit Conﬁguration screen, click the Restore Defaults button.
Enter the password to execute the command.

)LJXUH ² 5HVWRUHDOOGHIDXOWFRPPDQGV
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7DEOH3 ² /LVWRI3DUDPHWHUV
Maximum battery charging current
Temperature compensation of battery charging
Maximum allowable duration of output short circuit before shutdown
Property settings of programmable user input #1
Action #1 setting of programmable user input #1
Action #2 setting of programmable user input #1
Property settings of programmable user input #2
Action #1 setting of programmable user input #2
Action #2 setting of programmable user input #2
Property settings of programmable user input #3
Action #1 setting of programmable user input #3
Action #2 setting of programmable user input #3
Start hour of rush hour of time of day action period #1
Start minute of rush hour of time of day action period #1
End hour of rush hour of time of day action period #1
End minute of rush hour of time of day action period #1
Start hour of rush hour of time of day action period #2
Start minute of rush hour of time of day action period #2
End hour of rush hour of time of day action period #2
End minute of rush hour of time of day action period #2
Scheduled events
Format setting of date display on LCD
Line qualify time
Time setting of periodical self-test (minute) (hh:mm)
Inverter off delay setting
RS-232 baud rate
Number of weeks setting of periodical self-test
Day of the week setting of periodical self-test
Time of the day setting of periodical self-test
Battery low warning threshold setting (%)
Self test duration setting (minutes)
Internal temperature setting to turn on cooling fan
Load shed timer1 duration
Load shed timer2 duration
Load shed timer3 duration
Programmable dry contact #1 setting
Programmable dry contact #2 setting
Programmable dry contact #3 setting
Programmable dry contact #4 setting
Programmable dry contact #5 setting
Programmable dry contact #6 setting
Password setting
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Alarms & Faults
This read-only screen shows the operating status of the Alpha FXM. When the fault or alarm indicators on the
horizontal bar are illuminated, place the mouse cursor over the light to display the context sensitive message.

)LJXUH ² $OSKD8360RQLWRU836$ODUPV )DXOWVVFUHHQ

Event History
This screen shows the last 100 events recorded by the Alpha FXM. Choosing a number in the Event Index dropdown box and then clicking on the View Selected button will display the updated information about the selected
event.

)LJXUH ² $OSKD8360RQLWRU836(YHQW+LVWRU\VFUHHQ
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To view all the events, click on the View All button to open the Event Log Monitor window. Clicking on the Clear
History button clears the log. This action cannot be undone.

)LJXUH ² $OSKD8360RQLWRU(YHQW/RJ0RQLWRUVFUHHQ

In the Event Log Monitor window, the events are displayed by date and time. Scroll up and down the list to
select the events you want to see. To download the latest events from the Alpha FXM, click on the Get Events
button. This process may take a few minutes. When the process is ﬁnished the events can be saved to an event
ﬁle by selecting File > Save As.
To build a complete history of events for an Alpha FXM, save all the downloaded events from the unit to the same
event ﬁle. A maximum of 100 events can be stored on the Alpha FXM. The oldest events are replaced by the
newest ones. However, saving to the same event ﬁle gives the option of appending to an existing event ﬁle when
selecting File > Save As.

)LJXUH ² (YHQW/RJ0RQLWRU2SHQ(YHQW)LOHZLQGRZ

To view a previously saved event log without downloading any new events from the Alpha FXM and overwriting
the saved event ﬁle, select File > Open and navigate to the saved event log ﬁle.
When opening or saving event log ﬁles, only ﬁles with the extension 'evt' can be opened or closed. This is the ﬁle
type associated with event log ﬁles in the Alpha UPS Monitor.
%5HY



Upgrade Files
This feature is available only on Alpha FXM UPS equipped with the network interface card factory option.
To upgrade the Alpha UPS Monitor ﬁrmware, browse to the .bin ﬁle and click OK to start the upload. This may
take a few minutes to complete.

)LJXUH ² $OSKD8360RQLWRU8SJUDGH)LUPZDUH

To upgrade the Communication module, browse to the .ezip ﬁle and click OK to start the upload. This may take a
few minutes to complete.

)LJXUH ² $OSKD8360RQLWRU8SJUDGH&RPPXQLFDWLRQ0RGXOH

Communications
This screen changes the Alpha FXM’s communication parameters. The RS-232 Baud Rate cannot be changed.

)LJXUH ² $OSKD8360RQLWRU836&RPPXQLFDWLRQVVFUHHQ
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Keep Alive
The Keep Alive feature can be used to reset power when a communication failure is detected. The purpose of
the reset is to temporarily remove power and reset the local communications equipment powered by this unit.
The goal of the Keep Alive feature is to attempt to restore communications by resetting the local communication
equipment until communications is re-established

%5HY



Keep Alive status/manual control:
a. The Status ﬁeld allows the user to enable or disable the Keep Alive function. When disabled the alarm is
cleared.
b. The Delay to Startup ﬁeld allows the user to set the time to the ﬁrst ping from the enable ping or UPS
restart after a ping failure. Minimum = 5 s, Maximum = 3600 s.
Keep Alive Method to detect communication failure:
a. The Protocol ﬁeld allows Ping as the only option.
b. The IP Address ﬁeld is used to enter the IP address to be pinged.
c. The Delay Between Retry ﬁeld is the delay between pings. Minimum = 5 s, Maximum = 65535 s.
How to detect communication failure:
a. The Timeout ﬁeld is where the ping time out setting is conﬁgured. Minimum = 2 s, Maximum = 65534 s.
b. The Retries Before Failure ﬁeld is the number of pings to repeat before power cycling. Minimum = 1,
Maximum = 20.
Keep Alive action to attempt to restore communication:
a. The Action ﬁeld allows Reset Power as the only option.
b. The Action Duration ﬁeld is how long the output will be shut off by the UPS, Minimum = 1 s,
Maximum = 3600 s.
When To Fail:
a. The After X Consecutive Actions ﬁeld determines the number of times the UPS will go through the ping
and power down and back up cycle before registering an Alarm for Keep Alive. Other alarms and events
will occur regardless of this value. After the ﬁnal power cycle, the UPS will issue another ping after the
Delay between retry has elapsed. This ensures the destination IP is not alive. The UPS will then set the
Keep Alive alarm. Minimum = 1, Maximum = 20.
Keep Alive Failure:
a. The Send Trap ﬁeld allows the email and SNMP trap notiﬁcation to be switched on and off for the Keep
Alive only.
b. The Delay to Re-Startup ﬁeld conﬁgures the delay after the Keep Alive alarm is set and the next ping is
sent in delay to restart. Minimum = 5 s, Maximum = 3600 s.
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6.11

Communicating Via The Intranet or Internet

If the Alpha FXM is equipped with the optional, factory-installed FXM communication module, then the internet or
a company intranet can be used to communicate with the Alpha FXM. In addition, the Alpha FXM can be monitored and controlled via a web browser or with SNMP protocols.

6.11.1

Installation and Set Up

The following tools and materials are needed:
•

Computer with network card and web browser.

•

Cross over cable or hub.

•

The UPS’s: Final IP Address and Subnet Mask and if needed the Default Gateway and the DNS Server addresses.

&$87,21
7RVXFFHVVIXOO\FRPSOHWHWKLVSURFHGXUH\RXVKRXOGKDYHDZRUNLQJNQRZOHGJHRI
QHWZRUNSURWRFROVDQGKRZWRFRQ¿JXUHWKHP&RQVXOW\RXUQHWZRUNDGPLQLVWUDWRUIRU
GHWDLOV
,IPXOWLSOH836¶VDUHLQVWDOOHGRQWKHVDPHQHWZRUNFRQ¿JXUHHDFKXQLW¶V,3DGGUHVV
EHIRUHWKHLQVWDOODWLRQ(DFK836RQWKHQHWZRUN0867KDYHLWVRZQXQLTXH,3DGGUHVV
6HH&RPPXQLFDWLRQV&RQ¿JXUH7&3,3
6.11.2
1.

Procedure

Connect the Alpha FXM to the computer with either the cross over cable or a hub.

2. Switch on the computer.
3. Conﬁgure the network card to talk to the FXM communication module. The module’s default address is
http://192.168.0.90.
4. Type the IP address into the browser and press ENTER. The input and output screen appears. See “UPS
Monitoring”.
5. Go to the communications screen, “Conﬁgure TCP/IP”, and conﬁgure the TCP/IP properties according to
your network’s requirements. Push the Apply Settings button. The screen will prompt for the password. The
factory default password is 1111.
6. Connect the Alpha FXM to the conﬁgured network according to your new properties.
7.

Access the Alpha FXM according to the new network properties.
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6.11.3

Types of Trigger

There are 3 types of trigger:
Edge trigger
When the user input changes from one state to the other, the Alpha FXM is triggered to perform Action #1. If the
level is set to High, the action will be triggered by a Low to High edge (leading edge). If the level is set to Low, the
action will be triggered by the High to Low edge (falling edge).

Action #1
User input

Action #1

Low to High
edge trigger

D /HYHO +LJK
8VHU,QSXW /RZWR+LJK$FWLRQLVWULJJHUHG
8VHU,QSXW +LJKWR/RZQRDFWLRQWULJJHUHG

User input

High to Low
edge trigger
Action #1

Action #1

E /HYHO /RZ
8VHU,QSXW +LJKWR/RZ$FWLRQLVWULJJHUHG
8VHU,QSXW /RZWR+LJKQRDFWLRQWULJJHUHG
)LJXUH ² (GJH7ULJJHU

Level Toggle
When the Level is set to High, the Alpha FXM is triggered to perform the other action when the user input changes from Low to High. If the input then changes from High to Low, Action #2 will be triggered. In other words, a
level change in the user input will trigger an action toggle between Action #1 and #2.
Action #1

Action #1
Action #2

User input

Action #2

D /HYHO +LJK
8VHU,QSXW /RZWR+LJK$FWLRQLVWULJJHUHG
8VHU,QSXW +LJKWR/RZ$FWLRQLVWULJJHUHG

Action #2

Action #2

User input
Action #1

Action #1

E /HYHO /RZ
8VHU,QSXW +LJKWR/RZ$FWLRQLVWULJJHUHG
8VHU,QSXW /RZWR+LJK$FWLRQLVWULJJHUHG
)LJXUH ² /HYHO7ULJJHU
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Level Alternative
When the level is set to High, the Alpha FXM is triggered to perform the next action when the user input changes
from Low to High. If the input then changes from High to Low, no action will be triggered because the level is set
to High. In other words, only a Low to High user input level triggers an action when Level is set to High. Similarly,
when Level is set to Low, the Alpha FXM will trigger an action only with a High to Low user input.

Action #1

Action #2

Action #1

User input

8VHU,QSXW
8VHU,QSXW
8VHU,QSXW
8VHU,QSXW

/RZWR+LJK$FWLRQLVWULJJHUHG
+LJKWR/RZQRDFWLRQWULJJHUHG
/RZWR+LJK$FWLRQLVWULJJHUHG
+LJKWR/RZQRDFWLRQWULJJHUHG

User input
Action #1

8VHU,QSXW
8VHU,QSXW
8VHU,QSXW
8VHU,QSXW

Action #2

Action #1

+LJKWR/RZ$FWLRQLVWULJJHUHG
/RZWR+LJKQRDFWLRQWULJJHUHG
+LJKWR/RZ$FWLRQLVWULJJHUHG
/RZWR+LJKQRDFWLRQWULJJHUHG
)LJXUH ² /HYHO$OWHUQDWLYH
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7. Maintenance
7.1

Updating the Software

The Alpha FXM’s ﬁrmware can be reinstalled or updated to the latest version with this procedure.
If your Alpha FXM is provided with the factory-installed FXM communication module, the ﬁrmware upgrade can
be done via an intranet or internet connection.
You will need the following items:
•

RS-232 connection cable to the Alpha FXM.

•

uBug12 software must be installed. It is available for download at www.alpha.ca\downloads.

•

Alpha’s ﬁrmware must be installed. It can be accessed with your computer and downloaded at www.alpha.
ca\downloads.

7.1.1
1.

Procedure

Switch off the Alpha FXM.

2. Connect the RS-232 cable if it is not already connected.
3. While pressing and holding the SELECT button, switch on the battery circuit breaker. The LCD panel shows
“Alpha XP ISP”.

$OSKD;3,63
9
4. Start uBug12.
5. Type (all lower case) con(1 space)1(or the number of the computer’s comm port you are using) and press
ENTER. The screen shows “connected” when the connection is established.

6FUHHQVKRZV³&RQQHFWHG´

(QWHUWKH&RP3RUW
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6. In the uBug12 screen, type (all lower case) fbulk and press ENTER. The erase pop-up appears. It
disappears when the Alpha FXM’s memory is erased. If an error message appears, send the fbulk command
again.

(UDVHSRSXS
DSSHDUV

7\SHIEXON

7.

In the uBug12 screen, type (all lower case) ﬂoad(1 space);b and press ENTER. A pop-up appears asking
you to locate the new ﬁrmware. Look for a “sx record” (*.sx). Select this new ﬁrmware. The ﬂoad pop-up
appears.

/RRNIRUDV[
¿OH

7\SHÀRDGE
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8. When the software has ﬁnished loading into the Alpha FXM, the pop-up shows “Loaded OK in (xx)
seconds.” If an error message appears, switch off the Alpha FXM and start over again. It should not take
more than one or two restarts to load the software. If problem persists, contact Alpha technical support.

)LUPZDUHLVORDGHG

9. Type (all lower case) exit and press ENTER. The uBug12 screen disappears.
10. Switch of the battery breaker.
11. To check if the installation was successful, switch on the battery breaker. The LCD’s logo screen should
appear as follows. If it shows “Alpha XP ISP” as shown in Step 3, try installing the ﬁrmware again.

$OSKD
);0
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7.2
7.2.1

Testing and Replacing the Batteries
Battery life

Batteries lose their ability to store power as they age. Regularly test the batteries to ensure that they can continue
providing reliable service. Battery life is reduced by three major factors:
•

Temperature – higher ambient temperatures, especially above 25°C, will reduce battery life. For example,
an average operating temperature of 27°C will likely reduce the life of the battery by 25%. Ensure that the
Alpha FXM and batteries are situated in a well ventilated area with adequate temperature control. A cool
environment is preferable.

•

Number of discharge cycles – the more frequent the batteries are discharged, the shorter the battery life.
Frequent power outages imply the need for more frequent battery replacement.

•

Depth of discharge – the longer the batteries are required to provide back up power, the shorter the battery
life. Frequent full discharging and the associated recharging of the batteries reduces the life. Shut down the
electrical load or return to primary power as soon as possible to extend the battery life.

7.2.2

Battery Run Time

The chart below shows typical run times (time to full discharge) for the standard batteries supplied with this unit.
These runtimes are for batteries in new and good condition. The run time performance will deteriorate over time in
a progressively decreasing curve.

%DWWHU\9ROWDJH 9

'LVFKDUJH5DWH&KDUDFWHULVWLFV


/RDG


/RDG

'LVFKDUJH7LPH
)LJXUH ² 7\SLFDO'LVFKDUJH&KDUDFWHULVWLFVIRU/HDG$FLG%DWWHULHV
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7.2.3

Battery Maintenance

The batteries supplied with this unit are sealed and maintenance free. Regularly ensure that all connectors are
tight and free of corrosion. The presence of corrosion, swelling of the battery case, or distortion in the shape of
the case suggests that the batteries need to be replaced.

7.2.4 Battery Conductance Test (Optional)
1.

Place the conductance meter probes across Battery #1.

2. Record the voltage and Siemens values in a log book.
3. Repeat for batteries #2, #3 and #4.
A new AlphaCell 180GXL battery has a conductance reference value of 1100 Siemens at 25°C. When this value
drops to 550 Siemens or 50% of the new battery reference value, the battery capacity is suspect of being below
80% and should be evaluated further. When the temperature of the batteries is not between 20°C and 30°C, use
the following temperature compensation values.

7DEOH4 ² %DWWHU\7HPSHUDWXUH&RPSHQVDWLRQ9DOXHV
%DWWHU\7HPSHUDWXUH

5HIHUHQFH9DOXH1HZ*;/

6XVSHFW9DOXH

35°C or higher

1183

592

30°C

1140

570

25°C

1100

550

20°C

1063

532

15°C

1028

514

10°C

995

498

5°C

965

483

0°C or colder

936

468

7.2.5 Replacing the Batteries
Replace the batteries according to the results of the self test or the presence of terminal corrosion, swelling of
the battery case, or distortion in the shape of the case. New batteries will normally provide longer run times than
older ones. Larger capacity batteries may be available. Contact Alpha Technical Support (1 888 462 7487) to
order replacement batteries or to obtain assistance. On-site service may be available in your area.

Tools and Materials Required



•

AC/DC voltmeter or multimeter.

•

Labels or masking tape and marker.

•

Torque wrench.

•

Slot head screwdriver to ﬁt the terminal blocks.

•

High strength, ﬂame-proof tape such as duct tape.

•

Battery terminal corrosion inhibitor (such as NOCO Company’s NCP-2 or Sanchem Inc.’s No-Ox ID Grease
“A”).

%5HY

:$51,1*
5HDGDQGXQGHUVWDQGWKHEDWWHU\VDIHW\LQVWUXFWLRQVLQ³3URGXFW6DIHW\,QIRUPDWLRQ´

&$87,21
0DNHVXUHDOOWKHUHSODFHPHQWEDWWHULHVDUHRIWKHVDPHW\SHDQGUDWLQJ)DLOXUHWRGRVR
FRXOGUHVXOWLQLPSURSHUFKDUJLQJDQGGDPDJHWRWKHEDWWHULHV

The Alpha FXM cannot provide backup battery power while the batteries are being replaced. If the line becomes
unqualiﬁed while the batteries are being replaced, the Alpha FXM shuts down and no power is provided to the
load.

Procedure
1.

The Alpha FXM must be in the Line state. If it isn’t, wait until the line is qualiﬁed before proceeding.

2. Switch the Alpha FXM into the Bypass State by doing one of the following:
a. From the Alpha FXM control panel, navigate to the UPS Control Menu > INV BYPASS. Press the
SELECT button once OFF is ﬂashing. Press the SCROLL button once ON is ﬂashing. Press the SELECT
button once ON is displayed continuously, indicating that the Alpha FXM has been switched into the
Bypass state.
b. From the Alpha UPS Monitor main screen, go to the UPS Maintenance > Unit Conﬁguration screen.
Switch on the Bypass Mode by clicking the ON button and then the Update Conﬁguration button.
The Alpha FXM responds by displaying a “Bypass State” alarm. This is normal and does not indicate a
problem. It will clear itself when the Bypass state is subsequently disabled.
3. Switch off the battery circuit breaker.
4. Replace the batteries.
5. Switch on the battery circuit breaker.
6. Switch the Alpha FXM out of the Bypass state by switching the Bypass Mode OFF.
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7.3

Preventative Maintenance

Perform preventative maintenance on the Alpha FXM module every 6 to 12 months. For mission critical applications such as backup trafﬁc intersections, more frequent maintenance should be done. Proper implementation of
the following procedure will insure that your system continues to provide reliable backup power in the event of a
utility power failure.

7.3.1

Tools and Materials Required

•

Wrench set.

•

Labels and marker to number batteries.

•

Conductance meter for optional conductance test.

7.3.2
1.

Procedure

Inspect the Alpha FXM and wiring for any physical damage. Repair or replace as required.

2. Verify that all connections are securely fastened. Tighten if necessary.
3. Inspect the batteries for cracks or swelling. Replace all four batteries if any of the batteries are cracked or
swollen. Replace only a faulty battery if an Alphaguard battery balancer is installed.
4. Inspect the battery terminals for corrosions. Clean and apply a corrosion prevention compound such as
NOCO Company NCP-2 or Sanchem Inc. NO-OX-ID if required.
5. Re-tighten the battery terminal bolts on Insert Terminal batteries. Re-torque the battery terminal bolts on Flag
Terminal batteries to the manufacturers speciﬁcations on if required.
6. Label the batteries #1, #2, #3 and #4. The battery negative cable from the Alpha FXM is connected to Battery
#1, and the battery positive cable from the Alpha FXM is connected to Battery #4.
7.

Verify that the battery temperature probe is securely taped to the side of either battery #2 or #3.

7.3.3
1.

Operational Test

Activate the Alpha FXM self-test function.

2. After passing the self-test, disconnect the AC input to the Alpha FXM to trigger the Alpha FXM into the
backup (Inverter) mode.
3. Let the Alpha FXM operate in the backup mode for approximately 10 minutes.
4. Measure the individual battery voltages while the Alpha FXM is operating in the backup mode. There should
be no more than 0.6 volts difference between the highest battery voltage and the lowest battery voltage.

&$87,21
$EDWWHU\WKDWPHDVXUHV9ORZHUWKDQWKHRWKHUWKUHHEDWWHULHVLQWKHVWULQJSUREDEO\
KDVDVKRUWHGFHOO5HSODFHDOOIRXUEDWWHULHV
7KUHHEDWWHULHVLQWKHVWULQJPHDVXULQJWKHVDPHYROWDJHDQGRQHEDWWHU\PHDVXULQJ
VHYHUDOYROWVKLJKHULQGLFDWHVDQRSHQFHOOLQWKHEDWWHU\ZLWKWKHKLJKHUUHDGLQJ5H
SODFHDOOIRXUEDWWHULHV
5. Verify that there is no Low Battery Alarm.
6. Reconnect the AC input.
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8.

Troubleshooting

When the front panel alarm LED is illuminated or ﬂashing, the Alpha FXM has a malfunction. The alarm and fault
submenus describe the malfunction. The Alpha UPS Monitor can also be used for troubleshooting.

8.1
1.

Procedure

Press the SELECT button.

2. The LCD may display one or more conditions in the following table.
3. Press the SCROLL button to see if more than one malfunction is present.
4. To clear the malfunction from the screen, press and hold the SELECT button for 5 seconds.

7DEOH5 ² $ODUP6XEPHQX
/&'6KRZV
Over Load

3UREOHP'HVFULSWLRQ

:KDW7R'R

The Alpha FXM is overloaded.

Remove excess loads.

Batt Temp High

The battery temperature is above the
speciﬁcation limit.

If used, ensure that the battery fan
is working. Contact Alpha Technical
Support to purchase an upgrade if
required.

Batt Temp Low

The battery temperature is below the
speciﬁcation limit.

Use optional battery heating mats or
heater. Contact Alpha technical support
to place the order.

The batteries are almost discharged.
Also see “Adjusting and Controlling the
Alpha FXM, #35: Low Battery Warning
Voltage”.

Ensure that the Alpha FXM charger is
working. If the charging voltage is low,
the battery may need to be replaced.

The fan has failed.

Contact Alpha technical support. The
fan is not a replaceable part.

The temperature probe is unplugged.

Plug it back into the Alpha FXM or
change the probe.

User Input Alarm

When the user input is shorted. See
“User Input: S2”.

Check the user input parameters.

In Freq Out Of Range

The line frequency is outside of the
Alpha FXM’s allowable range. The
Alpha FXM goes into Inverter mode.

Info only.

Weak Battery

The battery is being monitored
continuously in the background in
Line mode. This alarm is issued if the
battery did not pass the background
scan.

Check the battery life and replace the
battery if necessary.

The Alpha FXM is performing a battery
test.

Info only.

The battery breaker is opened.

Ensure the battery breaker is
functioning.

Batt Low Warning

FAN Alarm
Temp Probe Unplug

Battery Test
Batt Breaker Open
Wrong_Softwre
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The Alpha UPS Monitor is invalid (either
Contact Alpha technical support.
version or p/n).



7DEOH6 ² )DXOW6XEPHQX
/&'6KRZV

3UREOHP'HVFULSWLRQ

Overload Fault

Short Circuit

Intl Temp Fault
Output Over Voltage
Output Voltage Low

Battery Fail

:KDW7R'R

The load draws more power than the
Alpha FXM can provide. This can lead
to an automatic Alpha FXM shutdown.

Remove excess loads.

The load has a short.

Check the output. Remove the faulty
load if necessary.

The Alpha FXM’s internal temperature
is too high and could cause an
automatic Alpha FXM shutdown.

Verify that the fan is not blocked and
that it is working by performing a
battery test. Also See Fan Fail Alarm.

The output voltage is above or below
the Alpha FXM’s speciﬁcations.

Info only.

In Inverter mode, the battery voltage
has dropped below a speciﬁed level.
This fault is triggered and the inverter
shuts down. This fault is also known
as a Low Battery Shutdown or Bad
Battery.

Info only. The Alpha FXM will recharge
the battery when the Alpha FXM
requaliﬁes the line.

DANGER: Do NOT touch the AC input
A relay inside the Alpha FXM has failed.
terminals. Contact Alpha Technical
It cannot be ﬁxed in the ﬁeld.
Support.

Backfeed

Battery Over Voltage

Batt Volt Low

Battery voltage is abnormally high.

Check the voltage at the battery
voltage test points. Ensure that the
battery is in good working condition.
Replace the battery if necessary.

Battery voltage is low and is close to
the self-kill level.

Ensure that the Alpha FXM charger is
working. If the charging voltage is low,
the battery may need to be replaced.

7DEOH7 ² 3UREOHPV1RW5HSRUWHGE\6\VWHP
/&'6KRZV
No LCD display even when the
Alpha FXM is powered on
Date and time reset to 00:01:00 and
00:00:00



3UREOHP'HVFULSWLRQ

:KDW7R'R

The LCD may not function below
-15ºC. This does not affect the normal
operation of the Alpha FXM.

Bring the operating temperature
above -15ºC and the LCD display will
gradually resume operation.

The backup lithium coin battery may
need to be replaced. This is possible
if the Alpha FXM has been in storage
or switched off for a prolonged period.
The average operating life of the lithium
coin battery is about 5 years.

Replace the lithium coin battery.
Caution: This must be performed by a
qualiﬁed service personnel. Dispose of
used batteries according to your local
laws and jurisdictions.
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9. Specifications
7DEOH8 ² 0HFKDQLFDO6SHFL¿FDWLRQV
3DUDPHWHU

9DOXH

Dimensions H x W x D
mm (in)
Weight without batteries kg (lb)
Color

);0[[ [[
);0[[ [[
);0 
);0 
%ODFN

Mounting

6KHOIUDFNRUZDOOKRUL]RQWDORUYHUWLFDOPRXQW

Humidity

2SHUDWLQJ QRQFRQGHQVLQJ 8SWR
6WRUDJH8SWR

Cooling

0HWKRGRIFRROLQJIRUFHGFRQYHFWLRQ IDQFRROHG
0D[LPXPKHDWUHOHDVHVHHWDEOHEHORZ
Maximum heat release
Normal Mode

Backup Mode

FXM650-24

9W

217 W

FXM650-48

9W

143 W

FXM1100-48

22 W

242 W

FXM2000-48

41 W

439 W

Maximum heat release per foot
(meter) of vertical frame height used*
Normal Mode
Backup Mode
4.4 W/ft²
105.5 W/ft²
(155 W/m²)
(3723 W/m²)
4.4 W/ft²
69.5 W/ft²
(155 W/m²)
(2452 W/m²)
7.3 W/ft²
78.4 W/ft²
(258 W/m²)
(2775 W/m²)
13.2 W/ft²
142.5 W/ft²
(469 W/m²)
(5046 W/m²)

%DVHGRQLQVWDOODWLRQLQDQHTXLSPHQWUDFNZLWK´RYHUDOOZLGWKDQG´GHSWK
ZLWK"PDLQWHQDQFHDLVOHDQG"ZLULQJDLVOH
Sound power level
Mounting
Temperature Range,1, 2, °C
FXM 650
FXM 1100/2000
Altitude, m (ft)
Operating
Storage
AC input and output connectors
Dry contact connectors
RS-232 connector
Ethernet connector
Dry contacts
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/:$G G%$ZLWKIDQDWPD[LPXPVSHHG
6KHOIUDFNRUZDOOKRUL]RQWDORUYHUWLFDOPRXQW
2SHUDWLQJ
WR
6WRUDJH
WR
2SHUDWLQJWR3 IRU9$&XQLWWRIRU9$&XQLW
6WRUDJH
WR
2SHUDWLQJ8SWR4 
6WRUDJH8SWR 
7HUPLQDOEORFN:HFRSQ+'6RUHTXLYDOHQW PD[$:*
7HUPLQDOEORFNPDWLQJSOXJ-,7(SQ37%%RUHTXLYDOHQW PD[
$:*
'()HPDOH
2SWLRQDOIDFWRU\LQVWDOOHG5-
VHWVRIVLQJOHSROHGRXEOHWKURZUHOD\VORFDWHGRQWKHIURQWSDQHO7KH\DUHUDWHG
DW9$&$7KHIDFWRU\GHIDXOWVHWWLQJVDUH
&2Q%DWWHU\
&&5/RZ%DWWHU\
&/RDG6KHG7LPHU
&$ODUP
&9'&IRUDQH[WHUQDOIDQ,WFDQEHIDFWRU\FRQ¿JXUHGDVDGU\FRQWDFW



7DEOH8 ² 0HFKDQLFDO6SHFL¿FDWLRQV
3DUDPHWHU

9DOXH

User inputs Three optically-isolated and powered inputs are located on the front panel. When
they are shorted, their functions are:
S1: Starts the self test.
S2: Activates an alarm.
S3: Unit shutdown.
User interface 6 2 x 20 backlit alpha-numeric LCD screen. Three control buttons located below.







&DSDEOHRIRSHUDWLQJDWRIUDWHGIXOOORDGIRUXSWRKRXUVDW&$ERYH&DPELHQWGHUDWHRXWSXWSRZHUE\SHU&ULVH
XSWR&PD[
&DSDEOHRIRSHUDWLQJDWRIUDWHGIXOOORDGEHORZ&GRZQWR&DIWHUWKH$OSKD);0KDVEHHQVWDELOL]HGDW&IRUDWOHDVW
KRXU
);09RQO\DERYH&DPELHQWGHUDWHRXWSXWSRZHUE\SHU&ULVHXSWR&PD[
'HUDWH&SHUP IW DERYHP IW 
)RU);0 4 WKHGHIDXOWVHWWLQJRI&LV³)$8/7´
7KH/&'GLVSOD\PD\QRWIXQFWLRQEHORZ&,WJUDGXDOO\UHVXPHVQRUPDORSHUDWLRQDVWKHWHPSHUDWXUHULVHVDERYH&7KLVZLOOQRW
DIIHFWWKHRSHUDWLRQRIWKH$OSKD);0

7DEOH9 ² (OHFWULFDO6SHFL¿FDWLRQV
3DUDPHWHU

9DOXH

Input
Voltage (nominal), VAC
Frequency, Hz, ±5%
Current, Amps
(@ nominal Vin and max
battery charging current)
Input Circuit Breaker
Ratings, Amps

Battery Circuit Breaker
Ratings, Amps

RURSWLRQDORSWLRQDOIRU);0RQO\IRU);0
 DXWRGHWHFWLRQ 2XWSXWIUHTXHQF\ ,QSXWIUHTXHQF\
);0#9$&
);0#9$&
);0#9$&
);0#9$&
);0#9$&
);0#9$&
);0#9$&
);0#9$&
);0
);0

Output
Voltage (nominal), VAC
Frequency, Hz, ±5%
Power, W/VA

Waveform
Load Crest Factor
Output Voltage Distortion
Efﬁciency 7
Normal Mode
Backup (Inverter) Mode
Transfer Time, mS
AVR to Backup
Backup to AVR
Line Qualiﬁcation Time,
Seconds
Battery String Voltage



RURSWLRQDORSWLRQDOIRU);0RQO\IRU);0
 RXWSXWIUHTXHQF\ LQSXWIUHTXHQF\
);0
);0
);0
3XUHVLQHZDYH
 ORDGGHSHQGHQW
7+' UHVLVWLYHORDG

!
! 9EDWW ! 9EDWW
 W\SLFDO
 W\SLFDO
 IDFWRU\GHIDXOW XVHUDGMXVWDEOHWRRU
);09'&
);09'&
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7DEOH9 ² (OHFWULFDO6SHFL¿FDWLRQV
3DUDPHWHU

9DOXH

Battery Charger Current,
Amps FXM 650-48/1100/2000: 48 VDC.
Battery Charger Temperature
Compensation 8 -5 mV/°C/Cell (factory default), user adjustable to -2.5, -4, -5 or -6 mV/°C/Cell.
Battery type Anderson Power mating part SB50 or equivalent.




(I¿FLHQF\LVPHDVXUHGDWDQDPELHQWWHPSHUDWXUHRI&IXOOUHVLVWLYHFRQGLWLRQDQGQRPLQDO/LQHDQG%DWWHU\YROWDJH
:LWKH[WHUQDOEDWWHU\WHPSHUDWXUHSUREHDVVHPEO\)RU);0 4 FKDUJHUFRPSHQVDWLRQLVGLVDEOHG

Table W — Boost/Buck/Line Transfer Thresholds
3DUDPHWHU

9DOXH
120 VAC Units

230 VAC Units

High Line Transfer
High Line Retransfer

175 VAC
162 VAC

325 VAC
303 VAC

Buck 2 Transfer
Buck 2 Retransfer

152 VAC
146 VAC

282 VAC
272 VAC

Buck 1 Transfer
Buck 1 Retransfer

134 VAC
128 VAC

250 VAC
236 VAC

Boost 1 Retransfer
Boost 1 Transfer

116 VAC
112 VAC

210 VAC
207 VAC

Boost 2 Retransfer
Boost 2 Transfer

102 VAC
98 VAC

180 VAC
176 VAC

Low Line Retransfer
Low Line Transfer

97 VAC
88 VAC

162 VAC
151 VAC

7DEOH; ² 5HJXODWRU\
3DUDPHWHU

9DOXH
Electrical Safety UL 1778, CSA 107.3, EN 62040-1-2, EN60950-1.
Emission FCC Part 15, Subpart B, Class A, CSPR22, EN55022 Level A.
Marks

C

CSA US, CE (230 VAC versions only).

Packaging Designed to meet requirements for ISTA program.
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10. Puekert Number and Battery Capacity
10.1

Introduction

The Alpha FXM series UPS units run on batteries when the AC utility power fails. In this mode, the user may want
to estimate the remaining time that UPS batteries can supply power to the loads.
The battery run time remaining is calculated based on the Peukert equation. Two critical parameters are required
for the equation:
•

Peukert number.

•

Peukert capacity.

The Peukert number and Peukert capacity depend on the battery characteristics. This document describes the
procedures to determine the Peukert number, and Peukert capacity for the selected battery.
Once the Peukert’s number and capacity are determined, enter these values in the GUI or web interface. The
FXM will report the remaining battery run time.
The Peukert’s equation and the remaining battery run time are estimates only. The actual run time may vary
based on various parameters like the age and status of the batteries etc.

10.2
1.

Determining the Peukert’s Number and Peukert’s Capacity

Obtain the data sheet of the selected battery.

2. Calculate the nominal load current for the application.
Example: If the load is 150 W and the battery string is 24 VDC, the load current is calculated as 150 W / 24 V
= 6.25 A.
3. Find the current discharge ratings table in the data sheet. From the table, pick two current discharge values
(I1 and I2) that are closest to the calculated load current and look up the two discharge hours (R1 and R2).
4. Use the following formula to calculate Peukert's number and capacity:

Peukert’s number = n =

Log (R2/R1)
(Log (I1) - Log (I2))

Peukert’s capacity = (I1)n x R1 per battery

10.3
1.

(1)

(2)

Determining Peukert’s Capacity for Series Parallel Combinations

For batteries connected in series, the Peukert’s capacity for the battery bank is given by the equation:

Peukert’s capacity Battery bank = Peukert’s capacity per battery Ah
(as calculated in equation (2))

2. For batteries connected in parallel, the Peukert’s capacity for the battery bank is given by the equation:

Peukert’s capacity Battery bank = Peukert’s capacity per battery x N Ah
(where N = number of batteries in parallel)
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10.4

Example

The following example shows how to calculate Peukert’s number and capacity from a conﬁgured battery string.
Consider four Alpha 180GXL batteries connected and conﬁgured as shown in the ﬁgure below. Two of the four
batteries are connected in series, and the two series strings are connected in parallel to the 24 V DC output.
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)LJXUH ² %DWWHU\VWULQJH[DPSOH

The Peukert’s number and capacity for the above conﬁguration can be determined as follows:
1.

Obtain the data sheet of the selected battery. See table below.

2. Find the current discharge ratings table in the data sheet. From the table, pick two current discharge values
(I1 and I2) that are closest to the calculated load current value. Look up the two discharge hours (R1 and R2).


3. From the table, I1 = 13.9A, I2 = 10.8A, R1 = 6 hrs, R2 = 8 hrs.
From Equation (1) earlier:

Peukert’s number = n =

n=

Log (R2/R1)
(Log (I1) - Log (I2))

Log (8/6)
= 1.14
Log (13.9) - Log (10.8)

From Equation (2) earlier

Peukert’s capacity = (I1)n x R1 per battery

= (13.9)1.14 x 6
= 120.55 Ah per battery

(3)

4. The Peukert’s capacity for the series combination (Batteries #1 and #2) is 120.55 Ah.
5. The Peukert’s capacity for the parallel combination (Batteries #1, #2 and #3, #4) is 2 x 120.55 Ah = 241.10 Ah..
%5HY



10.5

Using the Spreadsheet

Download the spreadsheet “Peukert’s Parameters Calculator.xls” from www.alpha.ca website.



ŶƚĞƌƚŚĞĂƩĞƌǇ
ǀŽůƚĂŐĞĂŶĚ
ŶŽŵŝŶĂůůŽĂĚ



&ƌŽŵƚŚĞĚĂƚĂƐŚĞĞƚŽĨ
ƚŚĞďĂƩĞƌŝĞƐĞŶƚĞƌƚŚĞ
ϮĐůŽƐĞƐƚĐƵƌƌĞŶƚƐĂŶĚ
ĚŝƐĐŚĂƌŐĞŚŽƵƌƐ

ŶƚĞƌƚŚĞ
ŶƵŵďĞƌŽĨ

ƉĂƌĂůůĞůƐƚƌŝŶŐƐ
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11.

Warranty

Alpha Technologies Ltd. warrants all equipment manufactured by it to be free from defects in parts and labor, for
a period of two years from the date of shipment from the factory. The warranty provides for repairing, replacing
or issuing credit (at Alpha’s discretion) for any equipment manufactured by it and returned by the customer to
the factory or other authorized location during the warranty period. There are limitations to this warranty coverage. The warranty does not provide to the customer or other parties any remedies other than the above. It does
not provide coverage for any loss of proﬁts, loss of use, costs for removal or installation of defective equipment,
damages or consequential damages based upon equipment failure during or after the warranty period. No other
obligations are expressed or implied. Warranty also does not cover damage or equipment failure due to cause(s)
external to the unit including, but not limited to, environmental conditions, water damage, power surges or any
other external inﬂuence.
The customer is responsible for all shipping and handling charges. Where products are covered under warranty
Alpha will pay the cost of shipping the repaired or replacement unit back to the customer.

11.1

Battery Warranty

Note that battery warranty terms and conditions vary by battery and by intended use. The most common battery
warranty provided by Alpha is a two year full replacement warranty with a pro-rated warranty for the following
three years. Pro rated warranty provides a credit applicable toward the purchase of new batteries from Alpha. The
credit is calculated as the purchase price multiplied by the percentage of the battery life that was not available (in
months). Battery warranty coverage is lost where the battery charge is not maintained for 6 months. Contact your
Alpha sales representative or the Technical Support team at the above number to understand your entitlements
under Battery Warranty.
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12. Emergency Shutdown Procedure
The Alpha FXM UPS contains more than one live circuit. In an emergency, line power may be disconnected at the
UPS’s input, but AC power can still be present at the output.

1. Switch OFF the input circuit breaker.
2. Switch OFF the battery circuit breaker.
3. Disconnect the AC input power.
4. Disconnect the battery string.
%DWWHU\&LUFXLW%UHDNHU

);0
,QSXW&LUFXLW%UHDNHU

);0

Complete the following for your records:
Serial #
Options
Purchase Date

This unit was purchased from:
Dealer
City
State/Province
Zip/Postal Code
Country
Telephone #
Fax #
E Mail Address
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Alpha Technologies Ltd.
7700 Riverfront Gate
Burnaby, BC V5J 5M4
Canada
Tel: +1 604 436 5900
Fax: +1 604 436 1233
Toll Free: +1 800 667 8743

Alpha Technologies Inc.
3767 Alpha Way
Bellingham, WA 98226
United States
Tel: +1 360 647 2360
Fax: +1 360 671 4936

Alpha Industrial Power Inc.
1075 Satellite Blvd NW,
Suite 400
Suwanee, GA 30024
United States
Tel: +1 678 475 3995
Fax: +1 678 584 9259

Alpha Energy
1628 W Williams Drive
Phoenix, AZ 85027
United States
Tel: +1 602 997 1007
Fax: +1 623 249 7833

Alpha Technologies GmbH
Hansastrasse 8
D-91126
Schwabach, Germany
Tel: +49 9122 79889 0
Fax: +49 9122 79889 21

Technologies Argus
First de Mexico
Anatole France Num. 17
Colonia Polanco
11560, México D.F.
Tel: +52 55 5280 6990

Alpha Technologies Europe Ltd.
Twyford House Thorley
Bishop’s Stortford
Hertfordshire, CM22 7PA
United Kingdom
Tel: +44 1279 501110
Fax: +44 1279 659870

Alphatec Ltd.
339 St. Andrews St.
Suite 101 Andrea Chambers
P.O. Box 56468
3307 Limassol, Cyprus
Tel: +357 25 375 675
Fax: +357 25 359 595

Alpha TEK ooo
Khokhlovskiy Pereulok 16
Stroenie 1, Ofﬁce 403
Moscow, 109028
Russia
Tel: +7 495 916 1854
Fax: +7 495 916 1349

Alpha Technologies
Unit 504, 5/F,
Fourseas Building
No 208-212 Nathan Road
Kowloon, Hong Kong
Tel: +852 2736 8663
Fax: +852 2199 7988

Argus Brasil Serviços
e Comércio Ltda.
Av. Bernardino de Campos, 332 - loja 2
Campo Grande - Santos - SP
CEP: 11065-000 - Brazil
Tel: +55 13 3345 0881
Cell.: +55 13 7806 1438

Alphatec Baltic
S. Konarskio Street 49-201
Vilnius, LT-03123
Lithuania
Tel: +370 5 210 5291
Fax: +370 5 210 5292

Visit us at www.alpha.ca
Due to continuing product development, Alpha Technologies reserves the right to change speciﬁcations without notice.
Copyright © 2010 Alpha Technologies. All Rights Reserved. Alpha® is a registered trademark of Alpha Technologies.

