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Overview

To ensure ease of use, this manual has different types of information given in each secton.
Information in each section includes:

Section 100 General manual and Technical Support Center information;

Section 200  System description and theory of operation;

Section 300  System operation, communications, and software information;

Section 400 Maintenance and component replacement;

Section 500 Troubleshooting;

Section 600 Part lists;

Section 700 Technical Information Publications (TIP and QTIP);

Section 800 Pictorial layouts (parts identification) and system schematics.
The information in this manual is PROPRIETARY and remains the property of Best Power
Technology Incorporated and may not be reproduced in whole or in part or disseminated to
others without the express written consent of Best Power Technology Incorporated. This
information is intended for distribution and use by Factory Authorized Technicians for
maintenance of Best Power Technology products only. Best Power Technology does not assume

any liability for damages arising from unauthorized use. Technical information and specifications
are subject to change without notice.
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Support and Specifications

100 General Information

This Service Manual supplements the User Manual. You should be familiar with the User Manual
before proceeding with any material in this Service Manual.

READ ME FIRST

This service manual contains operational, technical, maintenance and repair information for the
Best Power Technology FERRUPS systems with the following model numbers:

60 Hertz 50 Hertz
FDI0KVA QFDI0KVA
FD12.SKVA QFD12.5KVA
FDISKVA QFD1SKVA

The information presented herein is applicable to all 10KVA, 12.5 KVA and 18 KVA models,
both 50 and 60 Henz. All 50 Hertz models are prefixed with a Q (e.g. QFDI0OKVA). Any
references specifically applicable to 50 Hertz units will be designated in italics.

The models covered by this manual have SERIAL NUMBERS in the following format:

FDsKnnnnn and QFDsKnnnnn where:

L1

s" refers to the size (e.g. 10, 12.5 or 18) and
“"nnnnn" refers to the unique serial number

The information in this manual is accurate for all units with software versions of F6.10 as noted
on the logic board EPROM. Changes may occur on other versions. Please contact Best Power
Technology Customer Support Center for any questions.

101 Technical Suppont

Best Power Technology, Inc. has an outstanding Technical Support Center. Please. write or call
if you have a problem or a question about your FERRUPS. When contacting the Technical
Support Center, it is important that you have your system serial number. The FERRUPS serial
number is stamped on a specification plate located on the back of the unit, below the R§232 port.
All service records and system modifications are filed by serial number.
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The Technical Support Center is open every business day from 7:00 a.m. to 11:00 p.m. Central
Time. Customers outside the United States may wish to use the TELEX number. If you need to
send drawings or diagrams, you may do so by calling our facsimile number. If you have a sales
inquiry, you may call the sales department toll-free in the U.S. and Canada.

Technical Support........... 800-356-5737 (U.S. and Canada)
Technical Support Fax... (608) 565-2509

General Fax..................... (608) 565-2221
TELEX.....cooeiivvneeann. 701934
Sales.....cooveeereeeeeenannnn, 800-356-5794 (U.S. and Canada)
General Office................ (608) 565-7200
BBS... s (608) 565-7424

Mailing Address:
Best Power Technology, Inc.
P.O. Box 280
Necedah, WI 54646

Shipping Address:
Best Power Technology, Inc.
Route 1, Box 106
Necedah, W] 54646

A variety of technical services are available from BEST’s Technical Support Center.

101-1 Telephone Support
If you have a question about a FERRUPS system, such as how to install or repair it, call
the Technical Support Center hotline at 800-356-5737. BEST's staff of Field Service Technicians

is available 24 hours a day to help customers with any type of problem relating to a FERRUPS
system.

101-2 Field Support

In the unlikely event that your FERRUPS system should fail, you can make arrangements
to have your system repaired by a BEST factory-trained technician. Call the Technical Suppon
Center hotline for price and scheduling information.

101-3 Service Training

If you would like to arrange factory training for your in-house service technicians, call
the technical support hotline for more information.

102 Warranty

As stated in the Warranty Section of the user’s manual, the warranty period is one year from the
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date of purchase. If within the one year period you retum a FERRUPS system or component or
circuit board to BEST’s Technical Support Center, BEST will repair or replace it free of charge.
The customer is responsible for ail freight charges to and from BEST.

Customers who purchase the Customer Protection Plan (CPP) receive on-site service and

extended warranty coverage. Contact the Technical Support Center for detailed information about
the CPP.

103 Ordering Exchange Parts

BEST products are warranted for one year. If a product fails while under warranty, you may
order replacement parts for exchange, or you may send in the failed part for repair.

After the warranty has expired, you may order exchange parts or send in the failed parts for
repair, but in either case the failed part must be repairable to qualify for the Non-Warranty Parts

© pricing.

To send in a failed part for repair or exchange, contact the Technical Support Center, give the
serial number of your system, and ask for a Return Material Authorization (RMA) number. Once
you have been issued an RMA, ship the failed part back to BEST. Do not ship retumed parts
COD, as such shipments will be refused by BEST. Please be sure to mark the RMA number
clearly and plainly on the outside of the shipping carton. When the failed parts are received by
the service department, repaired and reconditioned replacement parts will be sent out within two
days and you will be invoiced for shipping charges. If the failed parts are judged by BEST to be
out of warranty, the replacement parts will be sent COD for the value of the parts plus shipping
charges.

104 FERRUPS Specificatons 50 Hertz Models

Required (Amps)

240VAC/50 Amps

240VAC/65 Amps

MODEL
QFDI0KVA QFD12.5KVA QFDI18KVA
AC Input 220VAC/55 Amps”* | 220VAC/70 Amps | 220VAC/100 Amps
Voltage/Service 230VAC/55 Amps | 230VAC/70 Amps | 230VAC/100 Amps

240VAC/95 Amps

AC Output/Max. Amps

220VAC/45.5 Amp
230VAC/43.5 Amp

220VAC/56.8 Amp
230VAC/54.3 Amp
240VAC/52.1 Amp

220VAC/81.8 Amp
230VAC/78.3 Amp
240VAC/75.0 Amp

Audible Noise

240VAC/41.7 Amp
"~ 55dB

56 dB

57 dB
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MODEL

(Haif)

QFDI0KVA QFDI12.5KVA QFDISKVA
DC Amps Max. 71 95 146
(Nom. Bat.)
DC Voltage 120 120 120
Efficiency (Line) 90% 91% 92%
Frequency-line 50 Hz +/-3Hz 50Hz+/-3Hz 50Hz+/-3Hz
{Inverter) (0.5Hz) (0.5Hz) (0.5Hz)
Harmonic Distortion 5% THD 5% THD 5%THD
(THDY 3% Single 3% Single 3% Single
(Single) Harmonic Harmonic Harmonic
Heat Dissipation 2844 3375 4452
BTU/Mr
Isolation <2 pF <2 pF <2 pF
Noise Rejection
(Common Mode >120 dB >120 dB >120 dB
(Transverse Mode) >60 dB >60 dB >60 dB
Operating Temp. 0 to 40 deg. C. 0 10 40 deg. C. 0 to 40 deg. C.
32 10 104 deg. F. 32 t0 104 deg. F. 32 10 104 deg. F.
Relative Humidity 010 95% 0t 95% 0 0 95%
noncondensing noncondensing noncondensing
Output Power 10,000VA 12,500VA 18,000VA
Overload Capability 150% Surge 150% Surge 150% Surge
125% 10 Min. 125% 10 Min. 125% 10 Min.
(Line) 110% 10 (Line) 110% 10 (Line) 110% 10
Min. (Inv.) Min. (Inv.) Min. (Inv.))
Runtime Fuli Load 11 Min. (26) 11 Min. (27) 10 Min, (26)

Weight

5001bs (227kg)

5651bs (257kg)

7501bs (341kg)

Voltage Regulation
(Nominal)

3%

3%

3%
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105 FERRUPS Specificatons 60 Hertz Models

MODEL

FDI10KVA

FD12.5KVA

FDISKVA

AC Input 208VAC/60 Amps | 208VAC/75 Amps 208VAC/110 Amps
Voltage/Service 240VAC/50 Amps | 240VAC/65 Amps 240VAC/95 Amps
Required (Amps) :
AC Output/Max. 120VAC/83.3 Amp | 120VAC/104.2 Amp 120VAC/150.0 Amp
Amps 208VAC/48.1 Amp | 208VAC/60.1 Amp 208VAC/86.5 Amp
240VAC/41.7 Amp | 240VAC/52.1 Amp 240VAC/75.0 Amp
Audible Noise 55 dB 56 dB 57 dB
DC Amps Max. 72 97 151
(Nom. Bat.)
DC Voltage 120 120 120
Efficiency (Line) 90% 91% 92%
Frequency-line 60 Hz +/-3Hz 60Hz+/-3Hz (0.5Hz) 60Hz+/-3Hz
{Inverter) (0.5H2) : (0.5Hz)
Harrnonic 5% THD 5% THD 5%THD
Distortion 3% Single 3% Single Harmonic | 3% Single Harmonic
(THD) Harmonic : :
(Single)
Heat Dissipation 2844 3375 4452
BTU/Hr
Isolation <2 pF <2 pF <2 pF
Noise Rejection
(Common
Mode >120 dB >120 dB >120 dB
(Transverse
Mode) >60 dB >60 dB >60 dB
Operating Temp. 0 10 40 deg. C. 0 10 40 deg. C. 0 to0 40 deg. C.
32 t0 104 deg. F. 3210 104 deg. F. 32 t0 104 deg. F.
Relative Humidity | 0 1o 95% 0.to 95% 0to 95%
noncondensing noncondensing noncondensing
Output Power 10,000VA - 12,500VA 18,000VA
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MODEL

FDI0OKVA FD12.5KVA FD18KVA
= e
Overload 150% Surge 150% Surge 150% Surge
Capability 125% 10 Min, 125% 10 Min. (Line) | 125% 10 Min. (Line)
(Line) 110% 10 110% 10 Min. (Inv.) 110% 10 Min. (Inv.)
Min. (Inv.)
Runtme Full Load | 11 Min. (26) 11 Min. 27 10 Min. (26)

(Half)

Weight

440lbs (200kg)

490lbs (223kg)

6501bs (295kg)

Voltage Regulation
(Nominal)

3%

3%

3%
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System Description and Theory of Operation

200 FERRUPS System Description

FERRUPS protects sensitive electronic equipment against sags, surges, noise, lightning, spikes,
brownouts, and glitches while providing continuous, computer-grade power. FERRUPS is a true
no-break uninterruptible power supply. FERRUPS comes equipped with an onboard
microprocessor-based control system that provides the operator with control, monitoring, metering
and diagnostics. The serial data port allows connection to an external terminal, computer, or
modem. Microprocessor sophistication provides easy change and calibration of system set points
and functions from the front panel keyboard. It also makes the FERRUPS system extremely easy
to install, operate and maintain.

Best Power Technology selected the FERRUPS name because of the unique ferroresonant
transformer used to achieve uninterruptible power. In the normal operating mode the
ferroresonsant transformer filters line power and protects the critical load. The ferroresonant

transformer stores energy in its magnetic field and capacitor circuit, and when line power fails,”’

it continues to provide power to the load. This "flywheel effect” can carry the full rated load
from eight to sixteen milliseconds, much longer than the two mulliseconds it takes to bring the
inverter on line.

If AC line fails or drifts out of tolerance, the FERRUPS microprocessor detects the problem in
as little as 260 microseconds. FERRUPS then switches off the line input and tums on the
inverter, in phase. The inverter changes DC power from the batteries into pulsed DC and supplies
it to the ferroresonant transformer. The ferroresonant transformer takes the pulsed DC and
waveshapes it into computer grade AC. Because of the “flywheel effect” there is continuous, no-
break output power.

When input power returns to normal, the microprocessor synchronizes the inverter to the phase
of the incoming line. The microprocessor evaluates line voltage quality and stability. If
acceptable, the inverter turns off and AC line is switched to the ferroresonant transformer. This
transfer occurs almost instantly, and with help from the “flywheel effect” provides continuous,
no-break AC output

Figure 1 is an actual oscilloscope photo of what happens during a complete AC line loss. Notice
that although the input failed, there was no AC output loss.

201 System Theory of QOperation

The theory of operation for both the 10 KVA, 12.5 KVA and the 18 KVA units is the same. Two
subassemblies are interchangeable: the power board and the logic board (only if it is programmed
for the model in which it is installed).
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The FERRUPS has four system modes. "System UPS OUTPUT WAVEFORM
Mode Auto”, is used in nommal operation; "System 7 T
Mode Inverter” and “System Mode Line \ Ay AC LINE
Condition”, which are used for testing, and "System \ |

Mode Off", which is used to tumn the FERRUPS |} | [{] || | ~=Fr T
off. These modes are covered in more detail in \

Section 300. During normal operation (System N AL AL NT N
Mode Auto), both AC and DC are available. Refer A A
to Figure 2 for the diagram of the FERRUPS - [ [ / l UPS
during normal operation. AC line is applied to the [t — Mt OUTPUT

#1 primary of the ferroresonant n'ansformef and the Figure 1 - Oscilloscope Trace of an AC Line
loads are powered by the secondary. In this mode, g and the FERRUPS’ Response

AC line is powering the loads; commercial AC is

being filtered and regulated by the transformer. The

incoming AC line is continuously monitored by the control electronics under supervision of the
control program. Monitored parameters are compared to preset parameters and the program makes
real-time decisions based on these comparisons. Other operating parameters also being monitored
are input current, output AC voltage and current, battery voltage and current, ambient
temperature, heatsink temperature, and ambient humidity (optional).

If any of these parameters exceed preset limits, the FERRUPS will emit an audible morse code
alarm and enter the cause of the alarm condition into an internal log which is available for future
reference. If certain values exceed preset limits, the FERRUPS may shutdown to protect the loads
or the unit from damage.

The battery voltage
is also monitored
by the batiery
charger circuitry
and the batteries are
automatically
charged as
necessary. Once
fully charged, the
batteries are
"floated" to
maintain full
charge.

Raw Power

Figure 2 - The FERRUPS during normal AC line operation. When the incorning

line fails to meet
minimum requirements, the control electronics turns off the static switch, removing the AC line
from the #1 primary of the transformer. Refer to Figure 3 for the diagram of the FERRUPS
during line failure. This begins a sequence of steps resulting in powering the #2 primary of the
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transformer with pulsed DC from the inverter. The inverter provides output energy in phase
before any significant decay in output voltage has occurred. The resonant reactance of the
ferroresonant ransformer smooths the pulsed DC input and yields a high quality sine-wave
output. This sequence of events requires two milliseconds. During this time the energy stored in
the ferroresonant tank circuit supplies the full rated output power to the load.

With the FERRUPS
Clean Power running on battery

Ferroresopant Transformer —H power, the control
program continues

to monitor all
parameters and

generates an
audible beep every

: 20 seconds to let
Battery Charger lP Inverter the user know the
system is on battery .

NP Pow Flow power. Since the
TSR No Power Plow battery is now
being discharged,
the battery current
and voltage are
monitored. These measurements, along with the stored battery capacity parameter and calculared
VA load value, are used to calculate a runtime remaining. This parameter, stored in minutes, is
available for display as parameter #9 on the front panel or through the RS232 port. When this
value reaches five minutes (the default value) a low runtime alarm sounds. If the battery
continues to discharge, it will reach another programmable value called "near low battery” (the
default is 119 volts), and the audible alarm changes. If the battery is discharged further, and
reaches a preset low voltage value of 105 volts, the alarm will change to "low battery” and the
FERRUPS will shut itself down to prevent deep discharge damage to the battery.

Microprocessor

Figure 3 - The FERRUPS during AC line loss.

While running on battery power in the AUTO mode, the control program continues to monitor
the incoming AC line. After determining that AC line is stable, the system will match the inverter
phase to the incoming AC phase and begin a transfer back to line. This is done by turning off
the inverter and closing the AC static switch. The ferro tank once again powers the load during
this brief transition and the loads are now back on AC line.

To better understand the System Theory of Operation it is necessary to break the system down
into its major components and examine the function performed by each in detail.

202 Major System Components

The basic systemn is composed of four major assemblies and their respective subassemblies plus
wiring and cabinetry. The four major assemblies are the logic board, the power board, the
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heatsink and the ferroresonant transformer. Let us examine the functions of the logic board while
the system is operating in the AUTO mode, the normal mode of operation for the FERRUPS.

202-1 The Logic Board

The logic board controls all the functions in the FERRUPS with the exception of the
battery charger. The heart of the board is an NEC 78C10 microprocessor running at 14.74 Mhz.
The control program is software resident in EPROM (permanent memory) located on this board.
In addition, there are many subsystems located on this board which make up the control and
monitoring circuitry. In all modes of operation, the monitoring circuitry receives its conditioned
and scaled signals from the power board, the current transformers, or the DC shunt.

—202-1.1 Logic Board Subsystem Functions

Multiplexer
The monitored signals, along with preset parameters and external commands, are used by
the logic board to make decisions for control of the FERRUPS. There are a limited
number of A/D (analog-to-digital) port connections on the microprocessor. In order to
sample all of these signals, a multiplexer circuit is used. This makes it possible to monitor
more signals than the processor could by itself.

A/D Converter

Monitored voltages and currents are analog in nature; they do not have discrete or fixed
values. In order for the monitored signals to be useful to the microprocessor they must
be converted to digital values. This is the purpose of the analog-to-digital (A/D)
converter. When the FERRUPS parameters have been properly calibrated, A/D calibration
factors are stored in memory. Calibration factors are necessary because components used
in manufacturing will normally have slightty different performance values. These factors
are used to offset the actual reading and will change only when another calibration is
performed. These values are available for readout on the display panel or RS232 port.

Phase-Locked-Loop
In order for the FERRUPS to switch from line to inverter and back to line smoothly and
in phase, a circuit called the phase-locked-loop (PLL) is used. The PLL compares the
extemnal frequency (AC line) to the oscillator variable frequency and corrects the oscillator
frequency to match the phase of the line. The rate of phase shift or “slew rate” can be
accelerated by a hardwired jumper located on the logic board. This is usually done to
accommodate an unstable AC source such as a generator.

Snubber SCR Drive
When the system goes to inverter operation, the static switch opens. Before the MOSFETs
can begin switching DC, the logic board generates a gate signal for a series SCR located
between the center tap bifilar inverter winding in the transformer and the positive battery.
This gate signal sends DC to the MOSFETS, which can now turn on. This snubber SCR
dnve, originating on the logic board, is amplified and optoisolated on the power board
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before passing to the SCR on the heatsink assembly. This SCR is also allowed to shut off
on zero crossover thereby snubbing any high voltage spikes and preventing damage to the
MOSFETSs. The SCR is turned on again before the next MOSFET drive signal occurs.

Interface
The logic board contains the interface circuitry for commands entered via the keypad or
terminal. The keypad plugs in directly with a modular phone plug and the RS232 port is
directly connected through a ribbon cable. The line drivers and UARTS are located on this
board. In addition, the LEDs and the DIP switch are also part of the interface.

Power Supplies
The logic board operates on 12 voits supplied from the power board and derives other
required voltages from the battery supply. It also contains a three-volt lithium battery to
back up volatile RAM when the DC supply is off.

Miscellaneous
Additional components on the logic board include a pair of relays provided for external
annunciation of inverter on or alarm conditions (available at the intelligent interface port),
a DIP switch for allowing a hardware override of several software parameters, and
adjustment potentiometers for peak current and PLL circuitry. The board also contains the
jumper for changing the slew rate of the PLL and an audio beeper.

—202-1.2 Monitoring Functions

AC Line
This is a scaled value representative of the incoming line. This value originates at the
input step-down monitor transformer (T4) located externally within the unit, passes
through the power board (which provides spike protection) and enters the logic board for
signal conditioning. This is the AC sensing signal for the line detect circuitry. This signal
lights the LINE LED on the indicator panel and is available for rue RMS readout on the
display panel or RS232 port.

AC Output
The output voltage from the ferroresonant transformer is tapped and fed to the power
board where it is scaled (stepped-down) through output monitor transformer (T1). This
voltage enters the logic board and is used to determine proper output voltage. Low and
high AC out alarms are based on this level. This parameter is used to calculate the VA
out plus phase angle and is available for true RMS readout on the display panel or RS232
port.

AC Amps In
This signal is generated by the input current transformer (T2), a toroid located just below
the DIN rail. AC input passes through this coil and is fed through the power board for
spike protection, and on to the logic board. This parameter is calibrated and is available
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for input AC current readings on the display panel and RS232 port.

AC Amps Out
A second toroid (T3) also located below the DIN rail is used to sense output current. The
AC output passes through this coil and generates the AC Amps output signal. This signal
is passed through the power board for scaling and sent to the logic board. This signal is
used to calculate the VA out plus the phase angle and is available for readout on the
display panel and RS232 pon.

\

|

Battery Current 1
This signal originates on the heatsink assembly from the DC current shunt. The shunt, a ‘
precision resistor, generates a voltage proportional to the current that passes through it.
This voltage is passed through the power board and on to the logic board. In the AUTO
mode, with the system on AC line, there is no battery current and no voltage across the |
shunt. When running on battery power, this DC current signal is used to calculate (with ‘
DC voliage, battery capacity, and VA load) the runtime remaining. It is available for |
readout on the display panel and the RS$232 port. ‘

DC Voliage
This battery reference voltage is a scaled proportional voltage which originates on the
power board. It is used for calculating runtime while on battery power, for determining

low and near low batiery alarms and is available for readout on the display panel and the
RS232 port.

Temperature and Humidity

Three additional monitored values include ambient temperature, heatsink temperature and
(optionally) ambient humidity. Ambient temperature is monitored directly from a |
temperature-sensitive resistor connected to the logic board. Heatsink temperature, which 1
oniginates from another temperature-sensitive resistor on the inverter heatsink, provides o
a signal which passes through the power board. An optional humidity sensor is connected |
directly to the logic board. These signals are monitored and compared to stored parameter
settings to determine a possible alarm condition. These signals are also available for
readout on the display pane! and RS232 port.

—202-1.3 Conrrol Signals
The logic board monitors signals to control system operation. These control signals
originate on the logic board (except for the battery charger) but are conditioned or
amplified on the power board. These signals consist of:

Static Switch Drive
In the AUTO mode, AC line is applied to the #1 primary of the ferroresonant transformer.
When the system is turned off or must switch to the inverter mode, AC line must be
removed from the transformer to avoid damage. This drive signal controls the state of the
static switch to turn AC line on or off. This switch is a single sealed module which
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consists of two thyristors (SCRs) connected back-to-back. This module is located on the
heatsink assembly. The logic board generates the drive signal that ultimately is applied
to the gates of these SCRs. The static switch drive is conditioned by the power board and
incorporates soft-start circuitry which is enabled whenever the system is initially turned
on. The logic board must time the static switch drive to turn off before the inverter comes
on when transferring to inverter. When switching back to line, it must turn on only after
the inverter has turned off.

Inverter Gate Drive _

In the AUTO mode, with the system operating normally and AC line applied, the inverter
section of the system is not operating. When required to transfer to inverter, a gate drive
signal is necessary to control the power MOSFET transistors. These are located on the
heatsink assembly. This drive signal originates on the logic board and actually consists
of two timed signals, A and B drive, corresponding to the two "sides" of the inverter. The
basic frequency of these signals is 60 Hz (50 Hz) and is denved from the clock on the
microprocessor. These A and B drive signals are amplified by the power board before
being applied to the gates of the MOSFETs. This basic timing is controlled by the PLL
circuit on the logic board.

202-2 The Power Board
The power board conditions and amplifies signals to and from the logic board. It supplies

the main 12-volt source for the logic board, which originates from the battery supply. This is
fused by F3, a one-amp fuse.

-—202-2.1 Power Board Subsystern Functions

Fail Safe
If the FERRUPS is operating from AC line and loses the DC battery supply, a circuit on
the power board continues to supply DC to the logic board by deriving a DC source from
the AC input monitor transformer T4. This enables the system to perform an orderly
shutdown in case of DC loss and also provides a DC source to operate the system in Line
Condition Mode. With loss of DC in the AUTO mode, the system would shutdown on
low battery and would continue to alarm as long as AC were present on the input.

Static Switch Drive and Soft-start

The static switch drive signal from the logic board is conditioned by the power board,
which uses transformer T2 to provide gate pulses to the static switch. When the
FERRUPS is initially tumed on, the inrush current to the ferroresonant transformer would
exceed the input breaker requirements due to the large energy storage capacity of the tank
circuit. To eliminate any problem with this inrush, the power board circuitry incorporates
a soft-start. Instead of allowing the gate signal from the logic board to fully turn on the
static switch, the power board alters the signal phase so the switch initially comes on very
late in the half cycle. After a number of cycles the signal reverts back to the timing
dictated by the logic board.
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Inverter Gate Drive
These signals (A and B drive) from the logic board are amplified, pulse- height limited,
and provided as test points before being passed to the MOSFETs. The power board also
receives sensor signals from the MOSFET drains and can shutdown the drive signals in
case of transistor damage.

Snubber SCR Drive
This drive signal from the logic board is conditioned and optoisolated by the power board. |
In addition, the current across the SCR is monitored by the power board and the drive
signal can be shutdown by opening the 20 amp fuse F2. The snubber SCR located on the
heatsink is in the current path of the MOSFETs and can shutdown inverter operation
when required.

MOSFET Snubber
The power board contains active snubbing networks for both sectons of the MOSFET
transistors.

Battery Charger

The power board contains the battery charger control circuitry. The charger is a three-
step, phase-controlled charger. Charger current is supplied by a 65 volt RMS winding in
the main ferro. The first step of the charger occurs when the barteries are below the float
level of 2.42 volts per cell; the charger puts out full rated current. The second step
reduces current while maintaining a constant voltage, and the third step is a trickle charge.
Charger output is applied to a full-wave bridge rectifier located on the heatsink assembly.
The charger uses a soft-start circuit when tuming on. Charger test points are TP3. 6, 7,
8, 10 and 11. Voltage is adjusted with potentiometer R113.

—202-2.2 Signal conditioning
The signals conditioned on the power board are:

AC Input
This signal comes from the input monitor transformer (T4) and is passed directly to the
logic board with no change except for spike protection.

AC Quitput
This signal, coming from the DIN rail, is fused on the power board by F1, a five-amp
fuse, and is stepped down by wansformer T1 then passed to the logic board.

AC Amps In
This signal is generated by current transformer T2, located below the DIN rail, and is
attenuated and spike-protected by the power board before passing to the logic board.

AC Amps Qut
This signal is generated by current transformer T3 located below the DIN rail and is
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attenuated by the power board before passing to the logic board.

! Battery
This signal, originating from the DC shunt on the heatsink, is passed through the power
board unchanged except for providing test points.

DC Voliage
This signal, originating from the battery, is precision-scaled and provided to the logic
board. :

202.3 Heatsink

The heatsink assemnbly consists of power switching devices mounted on a large finned
aluminum heatsink. These devices are the static switch, the power MOSFETs, the snubber SCR,
the DC shunt and a temperature sensor. On the 10, 12.5 and 18 KVA models, the fan runs
continuously. The functions of the individual devices on the heatsink are covered in the logic and
power board descriptions.

202-4 Ferroresonant Transformer

The ferroresonant transformer consists of two bifilar wound primary windings, one for AC
at 240/208 (2201230/240) volts input and a second for 120 volts pulsed DC. The output windings
are 240208 AC (220/230/240), a 65-volt charger winding and a tank winding for the tank
capacitors.

202-5 Battery Bank

The standard battery bank consists of ten, 12-volt batteries, connected in series for a
nominal voltage of 120VAC. The batteries may be either gelled electrolyte or an absorbed glass
mat (AGM) construction. These batteries are totally sealed, non-gassing, non-spillable batteries
and are contained in a separate battery cabinet. The battery cabinet also contains the DC switch
and main DC fuse. Additional series strings of ten batteries may be added in parallel to increase
runtime.

il Unit Size l Standard Battery (AH) | Type

10 KVA 3t A-H. AGM
12.5 KVA 55 A.-H. - Gel
18 KVA 57 AH. AGM
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System Operation

300 System Qperation, Communication, and Software Information

NOTE: The information in this chapter is provided to refresh and enhance
material provided in the USER MANUAL, Basic information on startup and
operation is covered more thoroughly in the user manual. Some additional
material is provided in more depth in this section.

301 Startu

The startup procedure that follows will explain how to start the FERRUPS, use the keypad, and
prepare the system for use with your loads. Once the FERRUPS has been installed and the AC
wiring has been completed you are ready to proceed to startup and system operation.

302 DC Switch
Before the FERRUPS can be operated in Auto Mode {normal operating condition), the system
must be powered up on DC. Locate the DC switch behind the lower front panel by unlocking and

lowering the panel. Turn the DC switch on. Close panel and relock. If the system is an Optional
External Battery system, the DC switch is located on the external battery cabinet.

303 Off/On/Keypad Disable

The FERRUPS can now be turned on by the front panel keylock switch. Inserting the key and
turning it to the ON position will cause the unit to come on in five seconds (ten seconds if AC
line is not yet applied). If AC line is not yet applied, the READY and BATTERY POWER .
indicator LEDs will be on. The FERRUPS will now be operating in Inverter Mode, and providing
AC output from its battery supply. Turn on the AC line now. The AC LINE indicator will come
on. The battery power indicator LED wiil turn off in 20 seconds. The FERRUPS is now in Auto
Line Mode, the normal system operating condition. The READY indicator along with the AC
LINE indicator should be on. The CHARGING LED may or may not come on depending on the
condition of the batteries. If an alarm sounds and alarm indicator is on, go to the Alarm
Conditions section of this chapter. The FERRUPS can be turned on and off as required by the
front panel key. If the FERRUPS is to be left on, the key can be turned to the KEYPAD
DISABLE position and removed. The system cannot be turned -off or the operating conditions
changed until the key is tumned to the ON position. However, the FERRUPS will continue to run
in Auto Mode and will go to battery power if required.

304 System Modes

The system modes control the operating state of the UPS. They are an indication to both the
software and the operator how the unit should respond to a change in commercial power. The
mode names (e.g. SMODE F) are the same commands entered from a terminal connected to the
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RS232 port.

SMODE F (System MODE OfF) - [CONTROLI](1]
The unit is off. There is no output from the unit.
SMODE A (System MODE Auto) - [CONTROL](2]

The unit is in automatic mode. This is the normal operating state of the UPS. When line is
present, the loads are powered by conditioned line power. If line fails, the inverter takes over to
supply power to the ferro, provided the UPS is in a ready state (the READY LED is lit).

SMODE L (System MODE Line Condition) - [CONTROL]}(3]

The unit is in line condition mode. In this mode, conditioned power is only supplied to the load
when AC line is present. If line fails, power to the load is lost. This mode is useful for several
reasons. Some loads have a high start surge current that may cause the UPS to turn the inverter
on. These loads can be started with the unit in this mode. If the battery fails, the loads can still
receive conditioned power in this mode until the batteries are replaced. If the unit is on generator
power, this mode will give the actual input line frequency from the generator on parameter #8.
This helps in adjusting the "frequency window" on the UPS to accept generators that may be
somewhat unstable in frequency.

SMODE I (System MODE INVERTER Run) - [CONTROL][4}

This is a manual inverter start. The inverter will run in this mode until the battery is exhausted,
the mode is changed, or a failure occurs. Power to the loads continues as if there had been an
actual power failure.

In order for the system to respond to a mode change, certain conditions must exist that will allow
it. Some of the reasons that modes cannot be changed are:

FROM: TO: . Reason for Inability to Change
OFF AUTO Cannot lock the PLL
AUTO AUTO Cannot lock the PLL
AUTO LINE COND Line voltage below a minimum level or
frequency 1s out of tolerance
LINE COND AUTO Line voltage below a minimum level or
frequency is out of tolerance
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CHANGING
FROM: TO: Reason for Inability to Change
LINE COND INVERTER Cannot lock the PLL
INVERTER AUTO Cannot lock the PLL

305 _The Battery Charging System

The 120-volt battery systems use a phase control charger. The charger is a float charger and is
on whenever line is present and the unit is either in SMODE A or SMODE L. If the inverter is
running, the charger will be off. Software controls the charger. It will shut off any time a high

battery condition exists.

306 Systern Parameters

" System parameters provide comparison set points that can be read by software to compare to
values acquired in real-time. These values are either loaded at the factory or by qualified field
service personnel and are calibration factors, operational limits or default parameters based on
the mode! of the unit. Many parameters require a password to display or change. The password
level is directly related to the sensitivity of the parameter. The lowest password is USER,

followed by SERVICE and FACTORY.

NOTE: The parameter name is a mnemonic and is shown here as it actually
appears on the front panel, handheld remote, or a terminal. In the
explanation that follows the summary list, an expansion of the name is given.

PASSWORD
P# Name Range Default REQUIRED
I T —
0 | Time 0-2359 HRS 12:00:00am SERVICE
1|Vin 0-500 AC Volis | Approx SERVICE
21V Out 0-300 AC Volts | Approx SERVICE
3[IIn 0-300 AC Approx SERVICE
Amps
4 | I Out 0-300 AC Approx SERVICE |
Amps
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PASSWORD
P# Name Range Default REQUIRED

5| VA Qut Value --- None
calculated as
factor of I Out
and V Qut

6 | I Batt 0-300 DC Approx SERVICE
Amps

7|V Bant 0-175 DC Volts | Approx SERVICE

8 | Freq QOutput NC
frequency;
cannot be
calibrated

" 9| RnTm Calculated from NC
V Bartt, Watts
and BatCap and
RnTm K

10 | Date "0101-1231 Mo | Jan-01 SERVICE
Day

11 | Amb Temp Actual display --- NC
of sensor
temperature

12 | HS Temp Actual display --- NC
of sensor
temperature

13 | %eHumidity Actual display --- NC
of humidity
from optional

sensor
14 | ID Number: FDI0K012224 | None SERVICE
15 | Model Number FD4.3KVA 9 Param. #41
16 | Full Load% 0-999 Actual NC
17 | Watts (0-99999 Watts | Actual NC
18 | PF 1.00---- 0.00-1.00 Actual: Lead, NC

Lag, Dist
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PASSWORD
P# Name Range Default REQUIRED
L_'__ e —————_
19 | VALimit 00000-99999 Actual, at NC
VA current PF
20 | #Pwr Qut 0-9999 # 0 FACTORY
21 { #Ovr Lds 0-9999 0 FACTORY
22 | Sys Hrs 0-99999HRS |0 FACTORY
23 | InvMin 0-9999.0MIN 0 FACTORY
24 | Inverter Log FACTORY
NOTE: Records the last 16
inverter runs or resets. Cannot
be changed, only cleared.
25 | Alarm Log FACTORY
NOTE: Records the last 16
alarms Cannot be changed, only
cleared.
26 | Reserved
27 | Low Vout 90-300 AC 108VAC SERVICE
Yolts or .90 *
VoutNom
28 | Hi Vout 100-300 AC 130ACYV SERVICE
Volts or 1.08 #
VoutNom
29 | LowBat 0-175 DC Volts | 105 VDC FACTORY
30 | NLBart 0-175 DC Volts | 110 VDC SERVICE
31 ] HiBaut 0-200 DC Volts | 149 VDC FACTORY
32 1 L RnTm 0-99MIN Smin SERVICE
33 [ A Otemp 25C-60C 60C SERVICE
34 | AT Shdn 25-80C 70C SERVICE
35 | S Otemp -- 95 C NC
36 | Low Humid 0-99 00 SERVICE
37 | Hi Humid 0-99 99 SERVICE
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PASSWORD
P# Name Range Default REQUIRED
| S S — %
38 | Off Cnt 0-9999 0 USER r
39 | EPO Dly 1-9999 Seconds | 20 Seconds SERVICE
40 | NVVers Actual NC
41 | Model Indx 1-8 9 FACTORY
§ 42 ;| ARst Time 0-255 001 min SERVICE
43 | XferDly 3-99 Seconds 5 sec SERVICE
44 | AutoRst DYES 2)NO 1)Yes SERVICE
45 | AC ShDn YES 2)NO 1)Yes FACTORY
. 46 1 ExBnOQut DYES 2)NO 1)Yes SERVICE
47 | AltSetup 0-7 0 SERVICE
48 | EPO Rst 0-2 0 SERVICE
49 | VinNom 100-500 AC 120 FACTORY
Volts
50 | VoutNom 100-300 AC 120 FACTORY
Volts
51 | BrownoutV 75V-240 AC 95VAC (120V | SERVICE
Volts in)
or 0.79 *
VinNom
52 | Lo Freq 57-60Hz (47- 59.50Hz SERVICE
50H?) (49.50H2)
53 | Hi Freq 60-63Hz (50- 60.50HZ SERVICE
53Hz). (50 50Hz)
54 | Max ACVI1 0-500 FACTORY
55 | Min ACVI1 0-500 FACTORY
56 | Freq Delay 1-9 2 SERVICE
57 | Glitch Cnt 1-5 2 SERVICE
58 | RTL Mode 0-1 0 SERVICE
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PASSWORD
]_P# Name Range Default REQUIRED
59 | Line Deltl 5-99 12 SERVICE
60 | Line Delt2 5-99 16 SERVICE
61 | V Refibl 0-500 AC Volts | Actual SERVICE
62 | EBrownotV 75-400 AC Calculated NC
Volts
63 | Reserved
64 | Overlap 0-9 0 FACTORY
65 | PhsDly 0-6142 0040 FACTORY
66 | Reserved
67 | Reserved
68 | InvTest DYES 2)NO 1 SERVICE
. 69 | TestRate 19999 MIN 1440 SERVICE
70 | IPk 1-800 DC 600 FACTQORY
Amps
71 | TestPhas 0-9999 0100 NC
72 | 1 Bau Pk 0-999 DC 000 NC
’ Amps
73 | Peak 1 0-9999 DC | 0000 NC
Amps
74 | Peak 2 0-9999 DC 0000 NC
Amps
75 | Alarm Enables Enable SERVICE
76 | Relay Control OPTION OPTION
77 | Reserved
78 | Baud 1-4 21200 SERVICE
NOTE: 1=300 baud, 2=1200
baud, 3=4800 baud and 4=9600
. baud
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] - PASSWORD
| P#]  Neme |  Ramge | Defaut | REQUIRED
79 | ConMde 1)Norm 1)Norm SERVICE
2)NoAM
3)NoEB 4)SndF
80 | Ct1Pswd 1)YES 2)NO 2)No SERVICE
81 | # Bad PW 0-9999 0000 FACTORY
82 | Reserved
83 | RnTm K 1-99 57 FACTORY
84 | BatCap 5-9999 AH 31 SERVICE
85 | BTT 60-240 Seconds | 60 FACTORY
86 | BautTst 1DYES 2)NO 1)Yes SERVICE
87 | IngviDays 1-30 Days 30 SERVICE
88 | RnTm Alm 5-9999 Minutes | 0005 SERVICE
Changes with
model
89 | FerAlm 0-99999 00000 NC
Minutes
90 | BTRT 0-999% Minutes | 0000 NC
91 | Reserved
92 | CFACVI 0-59999 6530 FACTORY
93 | CFACVO 0-59999 3060 FACTORY
94 | CFACALI 0-59999 4710 FACTORY
95 | CFACAOQ 0-59999 8160 FACTORY
96 | CFDCV 0-59999 11265 FACTORY
97 | CFDCA 0-59999 8600 FACTORY
98 | CFREF 0-59999 7460 FACTORY
99 | Reserved
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ConstantxBattery AHx

306-1 Explanation of Parameters
Time - This is the current time of day, using the 24-hour clock format. It is a real-time
clock and can be set to any valid time. If the unit is shut off, the time it was shut off will

be the time displayed when it is tumed on again.

V In - This is the input AC line voltage. This is initially calibrated at the factory to an
actual value.

V Out - This is the output AC voltage. This is initially calibrated at the factory to an
actual value.

['In - This is the AC input current, initially calibrated at the factory.

I Out - This is the value of the current applied to the load, and is initially calibrated at
the factory.

VA Out - This is an intenally-calculated value and is a factor of V Out and ! Out. This
parameter cannot be changed.

I Batt - This is the battery current being supplied to the unit. This is initially calibrated
at the factory.

V Batt - This is the value of the battery voltage. This is initially calibrated at the factory.

Freq - This is the frequency of the input to the unit when the unit is in SMODE A and

the inverter is off. If the inverter is on, this is the nominal design frequency of the unit.

[f the unit is in SMODE L, it is the frequency of the input-to the unit. This parameter is
a display of.an actual value.

RnTm - This is the calculated runtime of the system on inverter for the current load. This
value is a factor of V Bart, I Batt and BatCap. It is only valid after the unit has been
running on the inverter for two to three minutes. The formula used to calculate runtime
is

(VDC - LowBat)?
(FullChgV-VDC) x (LoadWatts +WattsLoss)

The above formula is valid when running on inverter. If calculating this parameter while
the unit is on line, use the following formula to derive the VDC value for the above
formula.

Date - This is the current date. It is a real-time calendar and can be set to any valid date.
If the unit is shut off the date it was shut off will be displayed when it is tumed on again.
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13

14

15

16

17

18

19

(0.036xLoadWatts+Wattloss)
20 + ( Batte:;ry AH)

New VDC=VDC,,,,;—~ResidualChg-

Amb Temp - This is the actual ambient temperature of the unit’s environment in degrees
Celsius. It is derived from a probe inside the unit and cannot be changed.

HS Temp - This is the actual temperature of the inverter heatsink in degrees Celsius. It
is derived from a probe attached to the heatsink and cannot be changed.

%Humidity - This is the actual relative humidity that is sensed by the optional humidity
Sensor.

[D Number - The unit’s serial number can be entered in this location. It is provided for

installations with multiple units sharing a common terminal. If a mode change or alarm

condition occurs, this ID number is also displayed.

Model Number - This value is set at the factory to identify the model number of the unit.
Standard operating parameters, located in system ROM, are transferred to operational
memory based on this value. This value is set at the factory but can be changed when the
Model Index parameter (41) is entered.

FullLoad% - Percentage of actual rated load being provided by the unit. It is calculated *

using the formula:

-

VAOut

FUllLoad%=m

Watts - The actual wattage being drawn from the unit.
PF - Power Factor is determined using the formula below. The power factor type (LEAD,
LAG, or DIST) is determined by software and displayed with this parameter as well.

pp-wattage
VA

VALimit - The maximum VA that can be supplied to the load at the current power factor.
This parameter is determined by the following formulas:

For lagging loads:
For 0.7 < PF < 1.0, leading or distortion:
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24

VALimits= unit watt rating

vALimit=unit waEF ra ting

For PF < 0.7 leading or distortion:
VALimit=unit watt ratingxl.43

#Pwr Out - This is the cumulative number of power outages (actuaily, the number of
times the inverter was run). This value can be manually set to zero and will be
automatically cleared when a memory check alarm occurs.

#Ovr Lds - This is the total number of output overloads. If the VA Out exceeds the
VALimit (Parameter 19) this value increments. It can be set to zero and is reset when a
memory check alarm occurs.

Sys Hrs - This is the total number of hours the unit has been in operation, regardless of
system mode. The only time this counter does not update is when the unit is manually
shut off with the switch. It can be set 10 zero and is reset when a memory check alarm
occurs.

InvMin - This is the cumulative total minutes the inverter has been run. It can be set to
zero and is reset when a memory check alarm occurs.

Inverter Log - The inverter log is a record of inverter activity. The log has room for the
most recent 16 entries. It is cleared by a CLRLOG terminal command or a memory check
alarm. On a terminal, the display also includes the number of seconds as well as an
asterisk ("*") if the inverter is still active. Here is a description of a typical entry in the -
log:

L

|

e Reason for inverter run (see below)
Hours, minutes and seconds of runtime
Time the inverter turned on (9:27pm)
Date of inverter activity

Reason for inverter run:

L -  Line loss has occurred. This is the normal SMODE A response to
line failure.
M - Manual inverter run initiated by a (CONTROL]{4] or SMODE 1 command.
F - Line frequency has exceeded tolerance.
R - A DC reset has occurred. (The DC breaker was turned OFF and then ON again.)
C - Battery test was activated.
B - Brownout has occurred.
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Alarm Log - The alarm log is a record of alarm activity. The log has room for the most
recent 16 entries. It is cleared by a CLRLOG terminal command, or a memory check
alarm. On a terminal, the display also includes the number of seconds as well as an
asterisk ("*") if the alarm is still active. Here is a description of a typical entry in the log:

03/19 21:27 00:12:15 L

| | |
I L———— . Reason for alarm (see below)
L Hours, minutes and seconds the unit alarmed

|
I
L

1
|
l
|
L

Start time of the alarm condition (9:27pm)
Date the alarm occurred (March 19)
Reason for Alarm:

A |- Low Battery H o Heatsink Overtemp

B |-+0e Near Low Bartery J e - - - | User Test Alarm

¢ |-+-- |High Batery K |-+- | Check Cooling ||

D |--- Low Run Time Left || L | +-+« | Reserved Alarm

E |- Low AC Qut _IrM - - Check Battery

F |ee-- High AC Out N |- Check Inverter

G {|--- Output Overload o |--- Memory Check

H fee+++ [ High Ambient Temp | P |«--+ | Shutdown Activated

Reserved
Low Vout - This is the set point at which the low AC out alarm triggers. If the voltage
falls 10 five volts below this number, the unit will shutdown. Calculated by software as
90% of Vout Nominal.

Hi Vout - This is the set point at which the high AC out alarm triggers. Calculated by
software as 108% of Vout Nominal.

LowBat - This is the set point for the low battery alarm. If the actual battery voltage falls
below this point while the inverter is running, it forces the inverter 1o turn off.

NLBatt - This is the set point when the near low battery alarm sounds. This value should
always be higher than the low battery set point.

HiBatt - This is the set point for the high battery alarm.
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33

34

35

36

37

L RnTM - This is the set point at which the low runtime alarm activates. The value is
entered in minutes.

A Otemp - This is the set point for the ambient overtemperature alarm. It is entered in
degrees Celsius.

AT Shdn - This is the ambient temperature shutdown set point in degrees Celsius. This
is the value at which the unit will actually shutdown. The unit will alarm first at the
ambient overtemperature set point (A Otemnp). This can be user-defined but is factory-set
to a nominal value.

S OTemp - This is the set point for the inverter heatsink overtemperature alarm. It is
entered in degrees Celsius. The alarm will sound 10 degrees before the inverter is forced
off.

Reserved - If the humidity option is installed, this is the LowHumid set point for the low
humidity alarm.

Reserved - If the humidity option is installed, this is the HiHumid set point for the high
humidity alarm.

Off Cnt - This is a counter, loadable from a remote computer or terminal, that will shut
off the unit when it reaches zero. If this parameter is manually reset to zero, the timer is
canceled. Used with CheckUPS software.

39 EPQ Dly - Emergency Power Off Delay. This controls the length of time that pin 21 of
the interface connector must be asserted before the system will shut down. This delay
time is used only if parameter #48 (EPO Rst) is set to 1)YES.

40 NVVers - This is the software version number in the EPROM.

41 Model Indx - This is a factory-set parameter that establishes initial parameters for the
software, depending on the unit size. Examples are:

MODEL UNIT
NUMBER SIZE
11 10KVA
12 12.5KVA
13 18KVA
. This parameter will always default to a2 9 (4.3 KVA) when a NOVRAM rewrite is performed.
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43

45

46

47

ARst Time - Number of minutes that the unit will remain in a "Not Ready"” state after
shutting down because of a low battery condition.

XferDly - This is the delay time, in seconds, that the UPS will wait before transfer back
to line after a good line has been verified.

AutoRst - This is the automatic restart parameter. It determines how the unit will respond
to a line loss. If it is set to 1)YES and the system shuts off due to a low battery
condition, the UPS will indicate an AUTQO and NOT READY state. If the line returns,
the unit wili continue to operate, but it will be in Line Condition Mode. When the battery
voltage gets to 120% of low battery, and AC is good and no other shutdown alarms are
in effect, the UPS will go back to the ready state. If it is set to 2)NO, the UPS will still
indicate the same AUTO/NOT READY state, the inverter will not run, and the system
will remain in a NOT READY condition.

AC ShDn - This parameter determines whether the unit will shutdown on a low AC out
alarm. If this parameter is set to 2)NO and you have a low AC out condition (such as a
shorted output), the unit will keep on running. If it is set to 1)YES the unit will shutdown.

ExBnOut - If extended brownout is set to 1)YES, it allows the brownout voltage to be
lower than set point P51, when there is less than the full load on the UPS. The minimum
voltage on a 120VAC unit is 72V, with no load on the unit. When set to 2)NO, then set
point of P51 is used.

AltSetup - Alternate setup is a way to change eight parameters at once. This is associated
with the DIP switch on the logic board, switches 1, 2 and 3. See the table below. Dip
switches 1, 2 and 3 will always be used if they are -not equal to zero (all off). Each
parameter can be changed normally, but will be forced to the value in the table when
Altsetup is changed.

B SWITCHES T _PARAMETERS E{ANGED
Swl | Sw2 |' Sw3 | P43 | PS1 | P52 | P53 | P56 | P57 | P59 | P60 -
0 | OFF | OFF | OFF 20 | 79% S0{ 50| 2 2 12 16
1 | ON | OFF | OFF 201 79% | 1.00| 1.00f 2 2 12 16
2 | OFF | ON | OFF 201 79% | 3.00| 3.00( 2 2 12 16
31 ON | ON | OFF 3171% | 1.50| 150 3 2 13 18
4 1| OFF { OFF | ON 10| 65% | 3.00| 3.00| 2 2 14 19
5| ON [ OFF | ON 10 75% | 1.50 | 150 2 2 16 21
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SWITCHES

PARA[\LAE'ITERS CHANGED "

6

OFF | ON | ON 5{75% { 3.00| 3.00| 2 2 20 40 "

7

oN |oN | on | 3|63% |300|300) 6 | 3 | 20| 40 ||

P51 BrownoutV - percentage of VinNom (e.g. 79% of 120VAC in)
P52 Lo Freq is nominal line frequency minus 0.5 Hz.
P53 Hi Freq is nominal line frequency plus 0.5 Hz.

48

49

50

51

52

53

54

55

56

EPO Rst - Emergency Power Off Restart. If set to the default value of 2)NO, the EPO
function will shutdown the system immediately when pin 21 of the interface connector
is asserted. If it is set to 1)YES, the restart feature is enabled. This means that pin 21
must be asserted for the length of time specified in parameter 39 (EPO Delay, default 20
seconds) before the system shuts down. In either case, once the shutdown has occurred,
the FERRUPS will alarm "shutdown activated” (code P). If EPO Rst is set to 1)YES, the
system will also emit a short beep once every five seconds for a period of one minute.
The system will only turn on again when all of the following conditions have been met:

1) The EPO signal (pin 21) is not asserted.
2) Input line voltage is OK. .
3) The systemn has been off for at least one minute.

VinNom - AC input voltage nominal. Change this parameter to the desired AC input
voltage. This parameter will also change P51 BrownoutV, to 79% of the set voltage.

VoutNom - AC output voltage nominal. Change this parameter to the desired AC output
voltage. This parameter will also change P27 Low Vout and P28 Hi Vout.

BrownoutV - This is the set point at which the inverter will start, if the RMS input
voltage is less than this value at full load. It is entered in AC volts.

Lo Freq - This is the set point for the low input line frequency limit. It can be set in 0.01
Hertz increments.

Hi Freq - This is the set point for the high input line frequency limit. It can be set in 0.01
Hertz increments.

Max ACVI - Monitors and records the maximum AC volts in.
Min ACVI - Monitors and record the minimum AC volts in.

Freq Delay - The microprocessor measures frequency of the AC input line once every ten
cycles (166ms or 200ms). Frequency delay is the number of samples, in a row, that must
be out of the range of parameters 52 or 53 for the inverter to go on.
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59

61

62

63

65

66

67

68

6%

Glitch Cnt - This is the number of consecutive glitches that must occur before the inverter
is started. The glitch count evaluates the results of the reference table and counts the
glitches as they occur. The glitch counter is an up/down counter. This means that missed
compares will increment the counter while good compares will decrement it (down to
zero only).

RTL Mode - If set to default value of 0, and running on Inverter and AC returns, Mode
0 requires to the phase lock loop to lock to line after the transfer delay counter finishes
counting down. Mode 1 ignores the phase lock loop and transfers to line after the transfer
delay has finishing counting.

Line Deltl - Line Delta represents the maximum allowable absolute value difference
(1=approximately .7 to 1.0 volt at 120VAC) between the present sample and the reference
waveform. A line deviation in excess of this set point represents a glitch. Units are in
A/D counts.

Line Delt2 - Same as Line Deltal but used when transferring from inverter to AC line
or changing to System Mode Auto.

V Reftbl - Voltage reference table is the true RMS value of the reference waveform. This
should be calibrated with AC input at the desired brownout voltage. When AC input goes
below the brownout, the inverter will be triggered.

EBrownotV - Extended brownout voltage. When the AC input voltage reaches this set
point the inverter will come on. This is calculated with VinNom and VA out. If P46
ExBnOut is programmed to 2)NO, this function is not used.

Reserved

Overlap - The number of half cycles (8.3ms or /0ms) before the inverter turns off on 2
return to line.

PhsDly - When the inverter is first turned on the gate pulse is delayed for this amount of
time after the zero cross (falling edge of PLL 120Hz or PLL /00Hz signal). Each half
cycle after the turn on, the delay time is reduced (Phase Step). until the delay is about
208 s.

Reserved

Reserved

InvTest - Enables or disables the automatic inverter test.

TestRate - Inverter test frequency in minutes.
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Section 300 System Operation

IPk - The minimum peak current for the inverter test. One current peak must be 50% and
the other between 25% and 75% of this value.

TestPhas - Determines the phase at which the inverter test is performed. This parameter
will automatically adjust to the proper test phase required to get the proper current peaks.

I Batt Pk - Displays the peak DC current, whether on inverter or AC line. Updated every
0.5 seconds. IBatt must be calibrated for this to work correctly. (During line operation,
due to the small current levels, this may not be accurate.)

Peak 1 - Displays the first peak DC current captured at the instant the inverter test was
activated. IBatt must be calibrated for proper operation of the inverter test.

Peak 2 - Displays the second peak DC current captured at the instant the inverter test was
activated. IBatt must be calibrated for proper operation of the inverter test.

Alarm Enables - This feature allows the user to select which alarms will operate the
alarm signal contacis available at the communications port (DB25). To determine how to
program this parameter refer to TIP502 in Section 700.

Relay Control - This parameter is a option that has 7 relays and 35 functions. It can not
be programmed if option board 1s not present.

Reserved

Baud - This is the baud rate at which the RS232 portion of the interface circuitry

communicates with extemal devices. It is active only if DIP switch 4 on the logic board

is off. If the switch is on, the baud rate is fixed at 1200.

ConMde - When in 1)Norm, the unit automatically displays inverter and alarm messages

on a CRT connected to the R5232 port. A setting of 2)NoAM, will suppress these
messages. The 3)NoEB setting is designed to be used with custom power monitoring
software (like CheckUPS). If this is changed to 4)SndF, the "F" string is sent
automatically every 15 seconds. This is primarily used by customers who would like to
log the command status string.

CtlPswd - When this parameter is set to 1)YES, a USER password is needed to use the
control functions. This is useful to prevent unauthorized tampering. When set to 2)NO,
no password 1s needed.
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# Bad PW - This is a counter that increments whenever an invalid password is entered. .
It is a record of possible tampering.

Reserved
RnTm K - This is the constant in the run time formula. -
BatCap - Battery capacity factor used in calculation of runtime. This parameter is entered
as the manufacturer’s ampere-hour (AH) rating number. If there is more than one string
of batteries, multiply the number of strings times the ampere-hour rating of the battery.
Typical entries in this position for standard factory configurations are:

10 KVA = 31 AH

12.5 KVA =55 AH

18 KVA =57 AH
BTT - The amount of seconds the unit will run on inverter while doing the battery test.
BattTst - Enables or disables the automatic battery test.

IntviDays - Number of days between automatic battery tests.

RnTm Alm - Set point for the minimum full load runtime during a battery test.

FcoAlm - The full load runtime alarm factored by the current load. If this is greater than
the Battery Test Runtime (Parameter #90), the battery test will fail.

BTRT - Battery test runtime. The actual runtime during the last battery test.

Reserved

CFACVI - This is a calibration factor for the line voltage. It is the multiplier used by the
A/D converter in determining the value to be displayed in parameter #1.

CFACVO - This is the calibration factor for the output voltage. It is the multiplier the
A/D converter uses in determining the value to be displayed in parameter #2.

CFACALI - This is the calibration factor for the input current. It is the multiplier the A/D
converter uses in determining the value to be displayed in parameter #3.

CFACAO - This is the calibration factor for the output current to the load. It is the
multiplier the A/D converter uses in determining the value to be displayed in parameter
#4,

CFDCYV - This is the calibration factor for the battery voltage. It is the multiplier the A/D
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. converter uses in determining the value to be displayed in parameter #7.

97 CFDCA - This is the calibration factor for the battery current. It is the multiplier the A/D
converter uses in determining the value to be displayed in parameter #6.

98 CFREF - This is the calibration factor for the true RMS value of the reference waveform.
it is the multiplier the A/D converter uses in determining the value to be displayed in

parameter #61.

307 The Contrel Panel Keypad

The front panel keypad/display is attached to the FERRUPS by a six-foot-long (1.8 meter) cable.
The keypad can be removed from the front panel and used as long as the cable is attached. When
the unit is powered up the display should be scrolling through the following: FERRUPS by
BEST, Sysmode: AUTQ, Status: Ready. The READY and AC LINE LEDs should be on and the
CHARGING indicator may or may not be on. Refer to the section on the Handheld Remote for

operation. Refer to Figure 1.

307-1 The

Remote Control

Panel —
This option- ,

. al device is pow- —l _I ‘]D e
ered by the UPS. —
Once the remote is
plugged in, press ';‘ '2," ‘5 '2" o
(ENTER] until the oFF wro AN COND M On
t=>" prompt Vi, Ut LT W BATT FRED
appears in the 5 6 7 8 wmal N\ BRSSP
display. This is an e ] Lo =
indication that the RORTAIE T™E o
remote is ready 10 m%, 0 - e ana ENTER
receive commands.

Next, press [123]

followed by Figure 1 - Handheld Control Panel with Vacuum-Fluorescent Display and LEDs

[DISPLAY],
(CONTROL],

{PROGRAM] [ENTER]. This sequence is called 123DCP. After the 123DCP entry, the display
will show a “scrolling” sequence of information about the status of the unit. On the remote, the
LED indicators will also show the status of the unit. To enter a password, press [PROGRAM]
at this point. The response will be "Password?". Enter the appropriate password for the action
you will be performing and press [ENTER]. With the remote, be sure to clear it before
unplugging it. This is done by pressing [CLEAR] until the scrolling display appears, then
pressing [CLEAR] and {.] simultaneously until the "=>" prompt appears. This clears the 123DCP
. mode and prepares the unit for subsequent communications.
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307-2 Definition of the Buttons .
DISPLAY (GREEN) - This is used before entering a parameter number you wish to

display. Some passwords are required for certain parameters to allow you to either display or

change them. These are:

Password Level I Parameters Accessed
[___'_-'__l——n__‘

None 0-63, 67-69, 71-82, 84-99
USER 0-63, 67-69, 71-82, 84-99
SERVICE 0-63, 67-69, 71-82, 84-99
FACTORY 0-99

NOTE: The USER password is 377. The origin of this password is from the
date that the company was founded (March 1977). The SERVICE password
is seven times the USER password (2639 = 377 x 7). The FACTORY
password is seven times the SERVICE password (18473 = 2639 x 7).

NOTE: the improper use of the Factory password could cause unnecessary alarms,
premature shutdown, or system damage.

The green lettering above each number (and decimal point) on the keypad indicates the first
eleven (and most common) parameters displayed by pressing DISPLAY and the corresponding
pad.

CONTROL (RED) - This button is used to change the operating modes of the unit. Notice that
underneath each of the first seven digits on the keypad, there is lettering to designate the
CONTROL functions performed by pressing the corresponding pad. Any time you enter a
command using the CONTROL key, the system will respond with "Enter to Confirm".

[CONTROL][1], [2], or (3] performs SMODE changes to OFF, AUTO and LN COND,
respectively.

{CONTROL][4] manually starts the inverter. Turn it off by selecting an appropriate
SMODE.

[CONTROL](5] toggles the audible alarm 10 either off or on.
(CONTROL]([6] is an invalid command.

[CONTROL][7] initiates an inverter test. [CONTROL][7][7] initiates the battery test.

Once either of these tests are started, the display will show relevant parameters, to

indicate how the test is doing. After the test is finished, the display will show whether or

not the unit passed. If it does not pass, the unit will also alarm. To stop looking at the test
- parameters, press [CLEAR]. This requires a USER password.
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(CONTROL][8] initiates an alarm test to verify that the audible alarm device(s) works.
This requires a least a SERVICE password. Press this sequence again to clear the alarm
test.

[CONTROL][9] clears both the inverter and alarm logs. This requires at least a
FACTORY password.

[CONTROL][0] clears all alarms and resets all 16 alarm flags. If the alarm condition still
exists, the alarms will reactivate, five seconds later. This requires at least a FACTORY
password. If the alarm caused the unit to go into a NOT READY state, you must change
system mode to get it back into READY.-

{CONTROL][.} performs a systemn reset. This causes the unit to respond as if it were first
turned on. [t is possible to drop the load with this command. This requires at least a
FACTORY password.

[CONTROL][DISPLAY] to display the status of the unit and the first 19 parameters.
Press [CLEAR] 10 exit back to the normal scrolling display.

PROGRAM (ORANGE) - This pad is used to either initiate a password sequence, as explained

above, or to enter a new value in a parameter.

ENTER (BLUE) - This is used in conjunction with the [DISPLAY], [CONTROL) and
[PROGRAM)] buttons, as described above. If a parameter is being displayed, pressing [(ENTER]
consecutively will step through the remaining parameters. This is especially useful in displaying
the inverter or alarm logs.

CLEAR (BLUE) - This clears the last value or command entered. It is also used to return to the
scrolling display after completion of a parameter inspection or change. Press this button twice
to clear the password.

307-3 Additional Functions

There are three remote control panel commands that are used to affect the audible or
visible response of the handheld ONLY. These are for the audible alarm, keyclick and display
brightness. The sequence to affect these parameters is also printed on a sticker on the back of
the handheld remote.

Simultaneously pressing [CONTROL] and [PROGRAM] will initiate the sequence. The first
choice is "Audible 1>YES 2>NQ". By choosing either [1] or [2], you can enable or disable the
handheld alarm. If you press [ENTER], the previously set value is retained and the display goes
to the next function.

This next function is "Key click 1>YES 2>NO". Again, select {1) or [2], or simply {ENTER] to
retain the original setting. This brings up the last parameter, "Dim 1>YES 2>NO". The same
choices are available. In this case, [1] dims the display and [2] brightens it.

At this point, there are two options. If (ENTER] is pressed, the above sequence is restarted. If
you have made changes to any of the three parameters and want them to be permanent, press

Section 300 System Operation 320



[PROGRAM] [ENTER].

308 LED Indicator Lights

The AC LINE (green LED on front panel) LED is on only when AC line is present.
The READY (green) LED is lit to indicate the FERRUPS will support an outage.

The CHARGING (green LED on front panel) Lit whenever system is charging batteries. Off
when batteries are charged.

The BATTERY POWER (yellow) LED is lit whenever the inverter is running and the unit is
on battery power.

The ALARM (red) LED is lit whenever an alarm condition exists. See Alarms, this chapter.

309 Alarm Conditions

" A red indicator LED lit on the front panel indicates an alarm condition. The red indicator on the
display/keypad will also be on. The display will indicate the status of the FERRUPS and the
alarm condition. A Morse coded letter will also indicate which alarm is active. The audible
portion of the alarm can be silenced by pressing [(CONTROLJ){S](ENTER]{ENTER]. (If using a
terminal, type [SHUTUP]). To restore the alarm do another (CONTROL}(S}(ENTER][ENTER])
(On a terminal, type {UNSHUTUP)). Alarm conditions vary in severity. Certain alarms are only
warnings; others indicate a shutdown condition and some will force a System Mode change.
Certain alarms clear when the offending condition abates. Other alarms "latch” and have t© be
manually cleared even though the offending condition no longer exists. All alarms require
attention from site personnel because of the possibility of system failure. If a system has
shutdown due to an alarm condition that no longer exists, [CONTROL]J{2][ENTER][ENTER] will
bring the system back up. A latched alarm that has not shut the system down and no longer exists
can be cleared with [CONTROLJ(2](ENTER)(ENTER] or [CONTROL][0O][ENTER][ENTER].
(If using a terminal type {SMODE A}, return). The following table lists all alarms, their severity
and action to be taken. If an alarm cannot be cleared or corrected, proceed to the
troubleshooting section.
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309-1 Table of Alarm Conditions

. ALARM | Letter/Code | Latching | Mode-Change To PROCEDURE
Low Afe - YES Auto Not Ready Batieries have discharged to 41 volts or less.
Batery {Ln-Cond.) With AC restored, do a system reset
([CONTROL]{2]}. Display battery voltage,
parameter #7.
Near Low | Bf-»+«» NO No Change Baitery voltage has fallen to 44 volis or less.
Battery Will clear when vollage rises over 44,
High Cl-o->» YES Not Ready See troubleshooting procedures.
Battery
Low Df-ss NO No Change Inverter only-waming
Runtime
Low AC E/s Both Sys Mode Off Output AC too low - See Troubleshooting
Out
Hi AC Fjo v .o NO No Change See wroubleshooting procedures.
Out
Output Gf- - Both Sys Mode Off VA oul (parameter #5) exceeds YVALimit (#19).
Overload On AC Line FERRUPS will continue to run for
10 minutes with 101-125% overload. (Inverter,
101-110%). After this, the unit will shutdown,
Small, short overloads will self-clear. Reduce
. load. do a system reset.
High Am. | Hfe + o » Both Sys Mode OIf Temp. exceeds the A Otemp set point (#33).
Temp. Non-laiching until emp. exceeds ATShdn set
point (#34). To restan do a system reset. If [
temp. does not decrease, go Lo roubleshooting,
Heatsink If - YES Sys Mode Off Heatsink temperature probe rises to within 10
Overtemp degrees of S Otemp set point (#35). (Alarm-
only) If temperature exceeds #35, unit shuts
down. To correct - See Troubleshooting.
User Test | Jfe - - - NO No Change User Test only ((CONTROL][8]). Clear
([CONTROL](8D).
Check | 7 YES Sys Mode Off Cabinet temperature exceeds 60C (Alarm).
Cooling Cabinet temperature exceeds 65C (Shuts down).
See Troubleshooting.
Check M/- - YES No Change Automatic battery test has failed. Check
Battery calibrations and batleries. Clear with a reset or
{CONTROL](0}.
Check N/- « YES No Change Inverter has failed. Check calibratons and
| Inverter batteries. Clear with a reset or [CONTROL]{0].
| Memory Of- - - NO Any Possible Calibration factors in unit have changed. See
| . Check Troubleshooting.
Shutdown | Pfe - -« YES Sys Mode Off Pin 21 of R§S232 (Panic Button) has been
Activated activated. Open pin 21 and manually restart.
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310 Communication via RS232 Port

NOTE: This section describes communication with the FERRUPS by a
computer or a terminal only.

310-1 Hardware Connection

A DB25S (female) connector is provided on the back panel of the FERRUPS cabinet.
Using this connector the user can communicate directly with the FERRUPS MICTOProcessor to
access information or control operation. To communicate directly, a terminal is required. A
computer that can emulate a terminal can also be used. The FERRUPS DB25 is wired DCE (Data
Communications Equipment) as opposed to most terminals which are wired DTE (Data Terminal
Equipment). Therefore a DTE can plug directly into a DCE. If your computer has a DB25 style
serial port, it is typically wired DTE like a terminal. However, if it uses a DB9-style service port,
it is wired DCE. If this is the case, a null-modem cable or a cable that has transmit and receive
{pins 2 and 3) reversed will have to be used. Refer to Figure 2.

CAUTION: Pin 1, chassis ground, should never be connected between the
FERRUPS and the terminal if there is the possibility of pin 1 and pin 7
(signal ground) being connected together in the terminal device. To do S0
might cause damage to the interface electronics.

If the terminal device has no handshaking
requircments, it may only be necessary to
connect the TD, RD, and SG PINS
between the communication line and the
FERRUPS. (Consult your device’s
operations manual if handshaking is
required.)

The connection between the FERRUPS
and the console device should be through
a high- quality shielded cable.

310-2 Communications Protocol
The data format is ASCII, 8 Data
Figure 2 - The FERRUPS Intelligent Interface Connector  Bits, | Stop Bit. Baud Rate is 1200. Baud

rate can be changed. (See Baud Rate end
of this chapter.) Parity is set to none and operation is full duplex.

With the FERRUPS powered up and the serial ports connected, the FERRUPS will echo all
characters it receives. It will terminate all responses with a “=>" prompt indicating the FERRUPS
is ready to accept command input from the console.
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310-3 Using a Terminal Connected to the RS232 Port

All of the operations that can be performed from the remote can also be performed from
a serial ASCII device connected to the RS232 port. In addition, a terminal (or a computer
emulating a terminal) can perform functions the remote cannot. This is related to the limitations
of the remote (limited alphabetic characters) and the display (limited display area).

The following is a menu of functions that can be performed from a terminal and the password
level required.

- No password needed to do this command.
* User password required. (377)

@ Service password required. (2639)

# Factory password required. (18473)

A or ALARM - Lists the currently active alarm(s).

ATEST(C) @ Invokes (or cancels) the user test alarm (alarm code J). [ATEST C)
cancels the user test alarm. [ATEST] invokes it. If optional
CheckUPS software is in use, the UPS may shutdown after two
minutes on this alarm when running on inverter. Check CheckUPS
software documentation.

CLRLOG # Clears the inverter and alarm logs.
CLRPW - Removes any active password.
DATA _ - Generic 64 point ASCII output for use with external plot programs.

NOTE: See the explanation of this command at the end of this section.

DATA X Outputs AC line and reference table at the time of last inverter turn on.
DATA R Output of present reference table.
DATA L Output of present AC line samples.

DATA _ _ _ - Generic 32 point ASCII output for use with external plot programs.
Input voltage must be executed alone. Other plots can be executed
individually or together. (Up to three plots can be specified.)

DATA 1 Output of present AC output voltage.
DATA 2 Output of present AC input voltage.
DATA 3 Output of present AC output current.
DATA 4 Qutput of present DC input current.

D or Display - Displays one or a range of parameters. The format is: D <start #>
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<end #>

DATE or TIME Displays the system date or time.

F Retumns 80 characters of fixed-field status information for use with
programs that monitor the UPS state.

H or HELP Displays a list of console commands requiring a SERVICE
password or less.

ID [<idsu>]) Display (no parameter number needed) or change unit ID,

ILOG Displays inverter log.

ITEST Initiates an inverter test. Test will end automatically.

L or LOG Displays both inverter log and alarm logs. -

MEM Displays a memory location in hex code.

OFF Displays the off time.

OFF <time> Timed shutdown facility (ime in seconds). For a shutdown of 60
seconds, type [OFF 60].

OFF <time> A Timed shutdown with automatic restart when power retums.

OFF C Cancels timed shutdown.

NOTE: Although the commands SHUTDN and SHUTDN C do not appear in
the HELP menu, they exist to allow compatibility with previous versions of
PowerWatch software. These commands actually invoke or cancel the OFF
command.

P or PARAM - Displays a list of parameters up through 99.
PLOT _ * 64 point ASCII plot for use with ternﬁnals.

NOTE: See the explanation of this command at the end of this section.
PLOT X Outputs AC line and reference table at time of last inverter turnon.

PLOT R Output of present reference table,
PLOT L Output of present AC line samples.
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PLOT _ _

»

32 point ASCII plot for use with terminals. Two can be executed
at the same time except #2.

PLOT 1 Output of present reference table.
PLOT 2 Output of present AC input voltage.
PLOT 3 Qutput of present AC output current.
PLOT 4 Output of present DC input current.

PORTS

PROGRAM

PW<it>

RESET

SHUTUP
SMODE
SMODE A
SMODE F
SMODE [
SMODE L

S or STATUS

TIME

UNSHUTUP

#

%

Displays the values at ports A,B,C,D and F of the processor. This
is a programmer’s diagnostic tool.

Works the same as PR.

To enter a password, PW should be immediately followed (without
a space) by the appropriate three to five digit number. If the
number matches one of the internally stored passwords, that
password level will be activated. It can be removed with the
CLRPW command or by entering PW without a number.

Resets the unit as if it were initially powered up. Equivalent to a
[CONTROL](.).

Disables the audible alarm.

Displays the system m(;dc.

Changes the SMODE to AUTO.

Changes the SMODE to OFF.

Manually starts the inverter.

Changes the SMODE to LINE COND.

Displays date, time, and system status. The system mode, atarm
condition and inverter status are also shown. In addition,
parameters O through 9 and [1 are then displayed.

Displays the system time and date.

Enables the audible alarm. Here are some additional details on the
available terminal commands:

AHELP - This command will print the list of alarms
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B Reason for Alarm:

A |- Low Battery I oo Heat Sink Overtemp
B SRR Near Low Bautery J s - - - | User Test Alarm

C |-»=-- High Battery K |-°- Reserved Alarm

D |- Low Run Time Left §| L }+- ¢+ | Check Cooling

E |- Low AC Out M |- Check Barery

F |++-+ [High ACOu N |[-- Check Inventer

G - . Output Overload O |--- Memory Check

H [ese- High Ambient Temp || P { +- -+« | Shutdown Activated

ALOG - This command displays the entire alarm log. Sec the section on parameters for a
~ description of the entries.

ILOG - This command displays the entire inverter log. See the section on. parameters for a
description of the entries.

CLRPW, or PW<> - Clears the current password in effect.

D <#> or DISPLAY <#> - Displays the parameter requested at #. A range of paramerers can be
requested by separating starting and ending parameters with a space.

PR <parameter> <value> - Allows a parameter to be changed, providing you have the proper
password and the parameter can be changed.

ID <value> - Allows programming the unit’s serial number into parameter #14. This could also
be accomplished using the PR command. A service password is required.

[ and IDENTIFY - Responds with the unit model number, software version, address and phone
number of BEST and a copyright notice. An example would be:

FERRUPS BY BEST

Model # FD18KVA - Unit ID "FD18K00000"
Software version F6.00 dated 05/12/90
Copyright (C) 1990

Best Power Technology, Inc.

Necedah, WI. 54646 USA

Tel. (608) 565-7200

Patents Pending
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OFF - Displays the time before the unit will shut off.

OFF C - Cancels the OFF command and resets the counter back to 0. Changing the SMODE or
setting parameter 38 to zero will also cancel the OFF command.

OFF <time> - Sets the parameter, in minutes, when the unit should shutdown.

OFF <time> A - A stands for auto restart. This means that after the off timer (parameter #38)
has counted down to zero, another counter is started for one minute. After that minute is up, the
unit will restart in AUTO Not Ready. The unit will go back to ready when criteria stated in the
low battery routine are met. While the OFF command is active, the beeper will sound once every
5 seconds until the off command is in the Auto Not Ready state.

SHUTUP and UNSHUTUP - [(SHUTUP] silences the audible alarm and [UNSHUTUP] will
enables it. Any mode change or DC reset also enables the audible alarm.

. MEM «<location> - Displays the value at memory locations FFQQ-FFFF in hex.

ITEST - Performs the inverter test. The inverter will be turned on for a half cycle on each side.
It wiil adjust the test phase, to try to get the proper DC peak current for the unit. If the proper
values are not reached, the unit will alarm "Check Inverter”. Before doing this test, the unit must
be calibrated and the battery charged continuously for at least eight hours.

BTEST - Performs the battery test. When entered the inverter test will start first. After the
inverter test is passed, the battery test wiil tumn on the inverter for one minute and check the
calculated runtime. If the runtime goes below 80% of the unit’s expected runtime with three year

old batteries, the unit will alarm "Check Battery”. Before doing this test the unit should be .

calibrated and the battery charged continuously for 24 hours.

310-4 Explanation of DATA and PLOT Commands

The DATA and the PLOT commands differ only in what is actually displayed on the
terminal’s screen. The DATA command will return a table of data points. This is useful if these
data are captured on a disk file and later manipulated and displayed using some form of plotting
software.

The PLOT command will return an actual plot to the terminal’s screen. Since the typical terminal
only has 80 fixed horizontal and 25 fixed vertical iocations, the plot has been slightly modified
to provide maximum horizontal resolution to the viewer. Each plot is "foided”, i.e. the negative
half cycle is displayed as going in the same direction as the positive half cycle. This way each
half cycle is given the full screen width for better resolution.

There are two forms of the DATA command: DATA _ and DATA _ _ _. The first form takes

"X", "R" or "L" as a single argument. "X" will return both the AC line and the reference table
at the time of last transfer to inverter. This is useful to give some indication of what the last
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cycle of commercial AC power looked like before the system transferred to inverter. "R* will
return the current reference table data. "L" will return the current line sample table.

The responses to all DATA commands will return the sample number in the left column (from
00 to 64) and one or more numbers next to these, depending on the form of the command.

The second form of the DATA command (DATA _ _ _) can have one, two, or three arguments.
The are four choices for the arguments. These are:

1 Present AC output voltage
2 Present AC input voltage
3 Present AC output current
4 Present AC input current

There are some restrictions on which combinations are valid. For a two-argument command, only

1-3, 1-4, and 3-4 are valid as DATA arguments. For a three-argument command, only 1-3-4 is

. valid.

There are two forms of the PLOT command: PLOT _ and PLOT _ _. The first form, like its
associated DATA command, takes "X", “R" or "L" as its single argument. The meanings are the
same as in the DATA command.

The plot will list the sample number in the left column (from 00 to 63) and the x-axis at the end
of the plot.

The second form of the PLOT command is analogous to the second form of the DATA command
except that no more than two arguments are allowed. These are the same DATA command.
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310-5 Examples of Responses to The Status and Parameter Comnmands
{Note that some parameters are model-dependent.)

The STATUS Command

Fact =>s
Status - Model # FDIOKVA - Jun 12,
16:45:43

SysMode:  Auto
Status: Ready
Aud Alm: Enabled
Inverter:  Off

Alarm(s) - None

1 VIn 240
2 VOu 120
3 1In 003.1

4 1Out 000.0

5 VA Out 00010
6 [ Batt 000

7 V Batt 053.3

8 Freq 59.95 Hz

9 RnTm 0242 Min
. Amb Temp 020C

The Parameters

Fact =>p
Parameters -Apr 26, 16:45:46

12 HS Temp 023C
13 %Humidity 00
14 ID Number:
FD10K001991
15 Model Number
FDIOKVA
16 FullLoad% 000
17 Watts 00015
18 PF 1.00 ----
19 VALimit 10000
20 #Pwr Out 0065
21 #0vr Lds 0009
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22 Sys Hrs 00027
23 InvMin 0092.0
24 Inverter Log

25 Alarm Log

26 Reserved

27 Low Vout 108
28 Hi Vout 130
29 LowBat 105.0
30 NLBart 110.0
31 HiBatt 149.0
32 L RnTm 05 Min
33 A Oemp 060C
34 AT Shdn 070C
35 S Otemp (095C
36 Low Humid 00
37 Hi Humid 99
38 Off Cnt 0000
39 Reserved

40 NVVers 06.10
4] Model Indx 12
42 ARst Time 001
43 XferDly 05Sec
44 AutoRst 1)Yes
45 AC ShDn 2)No
46 ExBnOut 1)Yes
47 AltSerup O
48 Reserved

49 VinNom 240
50 VoutNom 120
51 BrownoutV 195
52 Lo Freq 59.50
53 Hi Freq 60.50
54 Max ACVI 278
55 Min ACVI 005
56 Freq Delay 2
57 Glitch Cnt 2
S8 RTL Mode O
59 Line Deltl 12
60 Line Del2 16
61 V Reftbl 200
62 EBrownotV 125
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63 Reserved

64 Overlap 0

65 PhsDly 0040
66 Reserved

67 Reserved

68 InvTest 1)Yes
69 TestRate 1440
70 IPk 600

71 TestPhas 0100
72 1 Batt Pk 000

73 Peak I 0000
74 Peak 2 0000
75 Alarm Enables
76 Relay Control

77 Reserved

78 Baud 2)1200
79 ConMde 1)Nom
80 CtPswd 2)No
81 # Bad PW 0002
82 Reserved

83 RnTm K 19
84 BarCap 0031
85 BTT 060
86 BauTst 1)Yes
87 IntrviDays 30
88 RnTm Alm 0005
89 FctrAlm 00000
90 BTRT 0000 Min
91 Reserved

92 CFACVI 06534
93 CFACVYO 03437
94 CFACAI 15872
95 CFACAO 13797
96 CFDCV 11258
97 CFDCA (00001
98 CFREF 07460
99 Reserved
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Maintenance and Component Replacement

400 Maintenance

[n order to obtain years of built-in reliability from your FERRUPS, proper maintenance
procedures must be followed. Scheduled maintenance is the only way to insure continued
reliability. Unscheduled maintenance procedures may have to be followed when batteries, parts
or components have to be replaced.

401 Scheduled Maintenance

In order to insure satisfactory operation of your FERRUPS, regularly-scheduled preventive
maintenance procedures must be followed. The most basic of these procedures consists of an
outage test to see that the unit is functional. This augments the internal operational tests that are
automatically performed on a regular basis by the FERRUPS. Any irregular results are logged
by the system and generate an alarm condition to alert the operator of a possible malfunction.

- An outage test should be performed monthly.

A system load test is more comprehensive than a simple outage test. This test should be
performed biannually and should also include an inspection of the system and battery bank. It
should be performed if the outage test is failed.

401-1 Outage Test

This test should be performed when operations are not critical. Usually scheduled for
after-hours or weekends, it may have to be conducted "off line” when critical operations are
conducted on a 24-hour basis. When conducted "off line" the load equipment would be operating
on "bypass mode"” and the results of this test would only indicate whether the FERRUPS will or
will not come on in case of an outage. It will not indicate whether it will successfully carry the
required load equipment. The same procedure is used for both models covered in this manual and
for all operating voltages.

Step 1. The FERRUPS should be running on AC line in the Auto Mode. Loads that are
normally supported by the UPS should be up and running, if at all possible.

Step 2. Do a battery test first. ({ CONTROL|[7}7](ENTER][ENTER}) This will assure you
of properly charged batteries, and also to assure you that the inverter is working
properly. The battery test could take up to 30 minutes to perform.

Step 3. Find the AC breaker or AC disconnect for the FERRUPS and tum it off.

Step 4. Verify the FERRUPS has switched 10 battery power and the loads are running
normally. There should be no alarms; a short beep will sound every 20 seconds.
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Step 5. Using the keypad, press [DISPLAY][9]{ENTER]. The number displayed will be
the calculated runtime remaining. After about two minutes on batteries, record this
number 10 compare with results from future tests. At some point this number will
decrease, indicating a failing or weakening battery swring. This will require a
complete systemn performance check and battery load test. If the number obtained
is acceptable, continue running the FERRUPS on battery power until a significant
portion of the DC has been run off,

Step 6. Restore AC line or AC disconnect; in 20 seconds the FERRUPS will switch back
to Auto Mode. Check to see that the CHARGING LED comes on.

401-2 System Load Test

This test is performed as part of a six-month routine or in response to questionable
numbers obtained during the outage test. When performed as part of a six month routine, the
system and battery physical inspections are also performed. When performing this test, fill out
the Scheduled Maintenance Checklist to keep a record of the test results.

Caution: Portions of the following procedure are conducted with the system
AC and DC powered up, the side panels removed and internal components
exposed. The following procedure should be attempted by BEST factory
authorized technicians only. Dangerous AC and DC voltages are present.

Step 1. With the system operating in Auto Mode and load equipment powered by the
FERRUPS, fill out steps #3 through #10 in TIP 60S(TTP 605 is located in Section
700). Using the keypad, display and record the first 20 parameters in step #12
column A. Then display and record the most recent five entries in the inverter log
(parameter #24) and the alarm log (parameter #25) in step #8 of TIP 605.

Step 2. Enter the factory password by pressing [PROGRAM]; the display should read
Password?. Press [18473]{ENTER). The display should read Factory Password.

Step 3. Disable the battery charger. Press [DISPLAY]{31). The display should read "Hi
Batt 149.0". Push [PROGRAM] on the keypad; the display will change to New
Value?. Push [48][ENTER] on the keypad and the display will confirm Hi Ban
120. The Hi Batt Alarm will now come on. Silence it by pushing (CONTROL](5]
(ENTER][ENTER]. The remaining steps will be performed with the red alarm
light on.

Step 4. Using a calibrated DC voltmeter, measure the individual battery voltage readings
(read each individual battery plus to minus). Record these readings under battery
information, "No Load Voltage". If any battery in the string is under 11 volts, and
after a recharge continues to read under 11 volts, it should be replaced. See the
battery replacement procedure at the end of this chapter. .
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Step §. Perform a system test by switching off the AC breaker to the FERRUPS. After
two minutes of battery power operation, display and record the first 23 parameters
in step #13, INV. on with LOAD column in TIP 605. Using the DC voltmeter,
measure the individual battery voltage readings again and record under battery
informaton, "With Load Voltage". Any battery more than .4 volts lower than
others in the string should be replaced. If all batteries are nearly equal and the
system runtime is still insufficient, the entire string should be replaced.

Step 6. Reset Hi Batt Alarm (parameter 31) to 59.6 and push [CONTROL][Z][ENTER]
[ENTER]. The alarm light should go out.

Step 7. Restore AC Lire and wait 20 seconds. Verify the battery charging light comes on.
After.a 24-hour charge all batteries should read at least 13 volts and the system
should have a string voltage of at least 52 volts. Clear the password by pressing
[CLEAR]{CLEAR] twice.

401-3 Final System Check and Inspection

To complete the biannual routine, a final system check and inspection should be
performed. The first step is performed with the system powered down and the covers off. The
second three steps are performed with the covers off, but with the system operating in Auto
Mode.

Tools and Material Required:

Hand vacuum cleaner or compressed air outlet.
Wire Brush, Petroleumn jelly
7/16" insulated open end wrench

Step 1. With system AC and DC powered down, covers off, and front panel open, inspect
the interior of unit. If excessive dust and dirt have accumulated inside use a
vacuum cleaner to remove or use compressed air to blow it out. Locate the Spike
Suppression circuit board (located extreme rear upper left). This small board has
four fuses and two MOV's mounted on it; inspect for any damage. Replace if
necessary.

Step 2. Locate the fan. It is mounted directly behind the front panel. Using a pen or
pencil, spin the rotor of the fan to see if it spins freely. Check all connectors and
cables, looking for loose or bad connections. Look for any unusual discolorations
on circuit boards for evidence of hot spots or leaking capacitors.

Note: Before proceeding, follow battery safety precautions.
Remove rings, watches, bracelets and wear safety glasses.

Step 3. Inspect the battery compartment. Look for leaking, swollen or cracked batteries.
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Check battery cables for tight connections and corrosion on terminals. Use an
insulated wrench to tighten terminals and a wire brush to remove corrosion. Coat
terminals and connections lightly with petroleum jelly. If leaking electrolyte is
found, neutralize with a baking soda solution and replace the battery. If external
baueries are being used, follow the same procedures for additional strings.

Step 4. Power the unit up on DC and set the time and date. Apply AC and verify the
system is running in the Auto mode. Check operation of fan. Apply the load and
if a load test has not been performed previously, perform it now. Close the cabinet
and return the system 1o service.

402 Unscheduled Maintenance

402-1 10, 12.5 and 18 KVA Battery Replacement
Preparation: Make sure unit has no power applied. Ensure battery cabinet switch is turned
off.

NOTE: Before replacing batteries, observe all safety precautions. Remove
rings, watches, bracelets and wear safety glasses. Use insulated tools.

Tools and Material Required:

(2) 7/16" open end wrenches (Tape length of wrench
to avoid shorting battery)

Wire brush, Electrical tape

Baking soda, Petroleum jelly

Small brush

DC Voltmeter

NOTE: When replacing the batteries, the batteries should all be the same
type to ensure proper charging.

Removal Procedure:

Step 1. Remove the cover on the battery cabinet as outlined in the procedure at the end
of this chapter.

Step 2. Locate the positive battery cable (attached to fuse on battery) and remove and tape
the connector end to prevent accidental contact.

Step 3. If replacing the entire string of batteries, remove the most positive battery and
replace it first. Continue replacing batteries on a one-for-one basis until the entire
string is replaced. If replacing only one or two batteries, remove only those and .
replace on a one-for-one basis. Before instailing a new battery, wire brush
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terminals to remove any corrosion. After tightening terminals, brush on a light
coating of petroleum jelly. If any of the replaced batteries have leaked electrolyte,
use baking soda and water to neutralize before wiping it up. Reinstall the fuse on
the most positive terminal.

After the entire string has been replaced, measure across the string (from the
negative cable to the positive terminal with fuse attached) with a DC voltmeter.
Voltage should read at least 48 volts. Make certain the polarity is correct before
turning on the unit. After batteries have been replaced, a system load test should
be done to verify the integrity of the new batteries.

Step 5. Close the covers as describe at the end of this section.
Step 6. Do a load test as described in Section 400, Scheduled Maintenance.

402-2 Fan Removal and Replacement

Preparation: Make certain that there are no external voltages applied to the unit. Power
the unit down (turn key switch to OFF.) Turn off the input AC by turning off the supply circuit
breaker or removing the input line cord from the outlet. Turn off the DC circuit breaker behind
the front panel.

Tools and Matenal Required:
#2 Phillips Screwdriver
5/16" open end wrench
1/4" nutdriver
1/4" open end wrench

Reference Drawings: Refer to the diagram in Section 800 to locate fan.

Removal Procedure:
Step 1. Open the cabinet sides.

Step 2. Locate the heatsink assembly under the power board. Remove four 1/4” screws
holding the heatsink brackets to the upper and lower plates. Move the heatsink
with attached wires and cables toward the rear of the unit to allow clearance for
removal of the fan and shroud.

Step 3. Using the key, open the unit front panel. With a Phillips screwdriver from the

front, and a 5/16" open end wrench from the rear, remove the four screws holding
the fan and shroud. Remove the fan and shroud.
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Replacement Procedure:

Step 1. Replace the fan and shroud from the front of the panel.
Step 2. Reconnect the heatsink assembly.
Step 3. Replace the side panels using the procedure at the end of this section.

402-3 Logic Board Removal and Replacement

Preparation: Make certain that there are no external voltages applied to the unit. Power
the unit down (turn key switch 1o OFF.) Turn off the input AC by turning off the supply circuit
breaker or removing the input line cord from the outlet. Turn off the DC circuit breaker behind
the front panel.

Tools and Material Required:
1/4" Screwdriver
1/8" Screwdriver
#2 Phillips Screwdriver
1/4” Nut Driver
7/16" Nut Driver

Reference Drawings: Refer to the diagram in Section 800 to locate the logic board.

Removal Procedure:

Step 1. Open the cabinet sides. Use the procedure at the end of this section.

Step 2. Locate the logic board. This is the circuit board behind the front panel at the top
of the unit.

Step 3. Disconnect the four ribbon cables from the circuit board. Note that each cable has

a red stripe on one edge. This is the side of the connector that will be mated with
pin 1 when reconnecting the cable.

Step 4. Disconnect the ambient temperature probe plug from the connector marked TR.
Step §. Disconnect the keyboard modular jack from J2.
Step 6. Remove three Phillips screws from the top and right sides of the board (as viewed

from the component side). Remove the fourth screw nearest the on-board
transformer with the short screwdriver.

Section 400 - Maintenance 405




Replacement Procedure:

Step 1. Mount the new board with the four Phillips screws.

Step 2. Reconnect the modular jack to J2.

Step 3. Reconnect the temperature sensor to connector TR.

Step 4. Reconnect the ribbon cables. Be sure to align the edge with the red stripe with pin

1 on the board.

Step 5. Close the cabinet sides. Use the procedure at the end of this section.

Required System Calibration:
Recalibrate the system using the procedure at the end of this section.

402-4 Power Board Removal and Replacement

Preparation: Make ceriain that there are no external voltages applied to the unit. Power
the unit down (turn key switch to OFF.) Turn off the input AC by turning off the supply circuit
breaker or removing the input line cord from the outlet. Turn off the DC circuit breaker behind
the front panel.

Tools and Material Required:
1/4" Screwdriver
1/8" Screwdriver
#2 Phillips Screwdriver
1/4" Nut Driver
7/16" Nut Driver

Reference Drawings: Refer to the diagram in Section 800 to locate the power board.

Removal Procedure:
Step 1. Open the cabiner sides. Use the procedure at the end of this section.
Step 2. Disconnect the eight orange connectors.

Note: J§ is composed of three connectors. Correct arrangement

is with the four black wires in a row on connectors two and
three of JS.
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Step 3. Disconnect the two ribbon cables from J6 and J4.

Step 4. Disconnect, left to right, black E1, white E2 and red E3 charger wires using the
1/8"screwdriver.

Step §. Remove the cables from E7, E8 and E9 using a 7/16" nutdriver. The E8 cable
comes from the u-shaped bar on the left side with ransformer wire #1; E9 cable
comes from the common bar on the DC shunt, and E7 comes from u-shaped bar
on the right side with transformer wire #4.

Step 6. Remove the five Phillips/hex head mounting screws holding the board; remove the
board.

Replacement Procedure:

Step 1. Replace the five Phillips/hex head mounting screws.
Step 2. Attach cables from E7, E8 and E9 using 7/16" nutdriver.
Step 3. Reconnect, left to right, black El, white E2 and red E7 charger wires using a

1/8"screwdriver.

Step 4. Reconnect the two ribbon cables from J6 and J4. The red stripe should be on the
same side as pin 1.

Step 5. Reconnect the eight orange connectors. J5 is composed of three connectors; the
correct arrangement is with the two orange wires in a row on cOnnector one goes
to Pin 1.

Step 6. Close the cabinet sides. Use the procedure at the end of this section.

Required System Calibration:

Recalibrate system using the procedure at the end of this section.

402-5 Heatsink Assembly Removal and Replacement

Preparation: Make certain that there are no external voltages applied to the unit. Power -
the unit down (tumm key switch to OFF.) Turn off the input AC by turning off the supply circuit
breaker or removing the input line cord from the outlet. Turn off the DC circuit breaker behind
the front panel.

Tools and Material Required:
1/4" Screwdriver
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#2 Phillips Screwdriver

1/4" Nutdriver

5/16" or 8 mm socket wrench
7/16" socket or open end wrench

Reference Drawings: Refer to the pictorial of the 10 thru 18 KV A units in Section 800 to locate
the power board.

Removal Procedure:

Step 1.
Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Remove the cabinet sides. Use the procedure at the end of this section.
Locate the heatsink assembly under the power board. It is in a vertical position.

Disconnect the orange connectors P8, P9, P10, P11, P12 and P13 from the power
board.

Disconnect the temperature probe from the center of the heatsink by unscrewing
the Phillips head screw.

Looking from the rear of the unit, disconnect transformer wire #1 and the cable
coming from E8 of power board on left u-shaped bar.

Remove the DC shunt with its attached cables in the center of the heatsink by
locating the two mounting Phillips head screws on either side of the shunt. Let the
shunt hang free with the horizontal bar after removing the two left and two night
5/16" bolts.

Disconnect positive-switched battery cable from the left side of the SCR pack (on
the lower left of the heatsink) along with the red wire going to E1 on the power
board. Replace the 7/16" bolt back in the pack with the small white wire.

Remove transformer cable #2 from the center of the SCR pack.

Remove transformer cable #4 and the cable coming from E7 on the power board
from the right MOSFET pack (a u-shaped bar).

Locate the static switch on the lower right of the heatsink. Remove the left cable
going to the rear of the DIN rail connector and the right cable going to the front
of the DIN rail on connector marked ST SW.

Remove the two Phillips head screws holding the heatsink to the bracket on the
right side and the two screws holding the bracket on the left side to the upper and
lower plates. Slide the heatsink out to the left with the left bracket and its
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associated wires attached.
Replacement Procedure:

Step 1. Slide the heatsink in from the left side. Auach the four screws that hold both the
right and left brackets in place.

Step 2. Reconnect the wire going to the static switch coming from the DIN rail.

Step 3. Reconnect transformer cable #2 from the center of the SCR pack. Reconnect
transformer cable #4 and the cable coming from E7 on the power board from right
MOSFET pack (u-shaped bar).

Step 4. Reconnect the positive-switched battery cable from the left side of the SCR pack
(on the lower left of the heatsink) along with the red wire going to El on the
power board. Attach the 7/16" bolt 10 the pack with the small white wire.

Step 5. Replace the DC shunt with its attached cables in the center of the heatsink with
two mounting Phillips head screws on either side of the shunt.

Step 6. Reconnect the temperature probe to the center of the heatsink with the Phillips
head screw.

Step 7. Reconnect the orange connectors P8, P9, P10, P11, P12 and P13 to the power
board.

Step 8. Close the sides using the procedure at the end of this section.

Required System Calibration:

Recalibrate system using the procedure at the end of this section.

403 Calibration Check

The logic board and or parts you receive should be calibrated. After installation, a check to insure
the calibrations are correct must be performed. To do this you will need a true RMS meter and
a clamp- on current probe. We recommend the Fluke 87 true RMS multimeter and the Fluke 80i-
400 AC current probe.

Step 1. ‘Open the cabinet sides. Use the procedure at the end of this section.
Step 2. Power up the unit by applying DC and AC. Tumn the key switch to on.
Step 3. Apply the load to the UPS.

Section 400 - Maintenance 409




Step 4. With your digital multimeter (DMM) measure AC volts in and program this into
parameter #1.

Step S. With your DMM measure AC volts out and program this into parameter #2.

Step 6. With your clamp-on current probe measure current in and program this into
parameter #3.

Step 7. With your clamp-on current probe measure current out and program this into
parameter #4,

Step 8. With your DMM measure battery voltage and program this into parameter #7.
Step 9. Drop AC line to the unit so that it is running on inverter. The next two
measurements will be done while running on inverter. Allow the unit to run for

I minute before taking measurements.

Step 10. With your DMM set to Mv, measure across the shunt. Multiply this value by 2
for a 4.3K and 10K, 3 for a 12.5K, and 4 for a 7K and 18K. One Mv = one amp.

404 Cover Removal and Replacement Procedure

Tools and Material Required:
Phillips Screwdriver
Standard Screwdriver
Removal Procedure:

Step L. Using a Phillips screwdriver, loosen the three screws on top of the UPS.

Step 2. Using a standard screwdriver, remove both covers by loosening the spring-loaded
screws or remove the six phillips screws on each side of the FERRUPS.

Replacement Procedure:

Step L. Using a standard screwdriver attach both covers by tightening the spring- loaded
screws on each side or replace the six phillips screws on each side.

Step 2. Using a Phillips screwdriver, attach the bar across the top of the UPS and tighten
the screws.
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Troubleshooting

500 Getting Started

Finding and resolving problems inside the FERRUPS system cabinet is a very easy process.
However, the problem may not be "inside” the FERRUPS cabinet, but instead may be caused by
improper sizing, reactive loads, poor installation wiring practices, or neglected maintenance.
Statistical analysis performned: by Best's Service Department reveals that about 80% of all
customer problems with FERRUPS systemns are-installation related.

Keep in mind that interactions between the line, the FERRUPS, and the protected loads can
create a tangled web of symptoms that are difficult to resolve. Combine this with poor installation
wiring methods and you have an exwemely difficult woubleshooting job in front of you.

Troubleshooting the entire FERRUPS protected system can be simplified by dividing the system
into smaller subsysiems. By dividing it into smaller systems, you can quickly eliminate

- subsystems that could not cause the problem. This is called the "divide and conquer” method of
troubleshooting,

When applying the “divide and conquer” troubleshooting method to the FERRUPS system, you

. should begin with the question "is the problem internal or external to the FERRUPS system
cabinet?” In other words, is the FERRUPS broken, or is the problem caused by external factors
such as installation wiring, grounding, load interaction, and so on. If the problem only occurs
when a complete blackout happens and the FERRUPS does not have any alarms logged in it’s
alarm log for that time, the problem is probably external. If the problem only occurs during an
actual power disturbance but not when we simulate one, check for equipment that is connected
to the computer with a data cable, but is not protected by the FERRUPS.

Figure 6 is a general "divide and conquer” roubleshooting flowchart that encompasses the entire
system. These are common questions that you can ask yourself and use to break the system into
subsystems. You should use this flowchart early in the troubleshooting process to orient your
thinking and locate the cause of the problem.

501 Troubleshooting Internal Problems

Normally, the first indication of a problem with the FERRUPS will be one of the system alarms.
To simplify the troubleshooting procedure associated with the alarm conditions, a troubleshooting
flowchart for each alamm condition is located within this section. These flowcharts should help
you locate faults that are intenal to the FERRUPS system cabinet, and may indicate some
external faults as well.

If after trying to start the UPS properly, the keypad and display are inactive, refer to the Dead
‘ Unit Diagnostic Procedure in this section.
Sectlon 500 - Troubleshooting 500



15 THE PROBLEM

Figure 6- FERRUPS and MICRO-FERRUPS Troubleshooting

If you can properly start the UPS but it will not operate properly on either AC Line or Inverter,
you may want to follow the AC Line Diagnostic Procedure or the Inverter Diagnostic Procedure
flowchart in this section,

Assistance in identifying the fuses in the system can be found after the roubleshooting flowcharts
in this section.

For help in identifying boards, modules, or components, refer to the pictorial . layouts and
schematics in section 800.
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501-1 Diagnostic Flowcharts

—Low/Near Low/High Battery Alarms

Low Batftery Alarm
Near Low Baft Alarm
High Battery rm

value displayed at
Parameter 7 reflect the

Are the
glarm set-points
(Parometers 29, 30 & 31)
set comectly?

Go to
Low Battery Alarm
Near Low Batt Alarm
High Battery m
Port 2
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Tumn DC Switch
to ‘ON* or
reploce switch

Recalibrate

| Porameter 7

per

Section 400

Reprogram
the parameters
to the comect

values

Replace fuse
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Petform

a system load
test as desclbed In Re&%‘éjed
se(r:r:o‘?nbodet%nef' ° batteres
o
|
\
Battery Voltage |
VDCMGISS‘{: E? Is not reaching |
on the Power Board, the Power Board,
Does this equal the RecB%cig\snmLeﬁes.
ch.
Battery Voltoge? and Cabiles.

Is VDC R11

Replace the
too High or too Low?

Power Board.

Problerm may be
actvity,  Allow LOg[C Beard,
the batteres to

extended inverter Replace the

recharge and recheck.
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—Low Runtime Left Alarm

Gow Runtime Left AlomD

Doos the
value dispiayed ot
Paramater / refiect the
actual (measured)
battery sting
voitage?

volue disployed o
Parameter 2 reflect the
actual (measured)
AC output
voltoge?

Does the
value displayed ot
Parometer 4 reflect the
actual (measured) AC
output cument?

Is the
alarm set-point
(Parameter 12) set
comecty?

Go to
Low Runfime Left Alorm
Part 2

Section 500 - Troubleshooting

Recallbrate
Parameter 7

per
Section 400

Recalibrate
Parameter 2

Section 400

Recalibrate
Paorometer 4

Section 400

Reprogram
Parameter 32 to

the proper value




Low Runtime Left Alarm
Part 2

|

Doesltho R
value dsplayed at
Parameter 84 reflect tha topcﬂ:gm or 84
actual amp/hour rating . rathgmo'fw hour
of your baftery battery IVIW
“alue displayed R
ue ot
Parameter 83, 32 for a No Parameter B3
10KVA, 41 for @ 12.5KVA to the proper
or 57 tor vaiue
a 1BKVAY?
Repkice ot
fafled
batteries
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—Low AC Qut Alarm

AC Une

Go To AC Une
Troubleshooting
Flowchart
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C Low AC OQut Ak:rm)

Does
the giarm
occur while

D

Parameter 2 reflect the

actual {measured) AC

operating on Inverter
AC Line, Inverter,
or both?
o To Inverter
Both Troubleshooting
Flowchart
|
Does the
Recalibrote
value displayed ot { Parameter 2

Section 400

Voltage QOut?

Is the
setting of
Low Vout alarm set-point,
(Pararmater 27),
comect?

Are the
Tank Caopocttors
connected comectly ang e

the comect
capacitance?

Verity that the loads
are not causing the
problem.

If problems persist,
call BEST Service Dept.




—High AC Qut Alarm
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( High AC Out Alcrm>
|

Supply the unit
| the comect
Does the
vaiue d! ed at Recallbrote
Pcracmmlef(ef reflect the Pmﬂp:'fef 2
actual (measured) AC
Voltage Out? Section 400
Hing of
o © Re ram
High Vout alarm set-point, prog
(Parameter 28). Parameter 28
comect?
Are the
Tank Capocttors Comect
he comrect 1 the
copachtance? capochance

Verify that the loacds
cronotccushgme

Sorvt:e Dent.

507




—Qutput Overload Alarm

Does the
volue dis; ed at
Parameter 2 reflect the
actual (measured)

AC outp

Does the
value displayed ot
Pararmeter 4 reflect the

Recalbrote
Parameter 2

per
Section 400

Recalibrate
Porometer 4

actual {measured) AC
cumrent?

Is the
Model Number
(Parameter 15) comect
for the actual model
of unite

The unit may have too
much load at the
cument power factor.
| Reduce the amount

of load.
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Parameter 41 to
the proper volue
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—High Ambient Temperature Alarm

(ngn Amblent Temperghure
Alarm

|

|

i the

Amblen; Onartem Reprogram
an af-lemperqture
aiam set-point Porameter 33
(Parameter 33}

correct?

Is the
sefting of the
Armblent Over-temperature
shutdown set-point
{(Porometer 34)
comect?

Porameter 34

Lower the

room
termperature

smperature

probe connected to TR Repioce the
on the Logic Board ok? | temperature

(11K ohm ot room probe
Repiace the
cooling fan

@ploce the logic board )
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—Heatsink Overtemperature Alarm

Heatsink OverTermperature
Alarm

Is the
sotting of the
Sink Cvertemperature

setpolint
(Parometer 35)
conect?

ls the
temperature
probe. connected to
pins 9 & 10 of connector
J5 on the Power Board
ok? (10K ohm at
70 degrees F.)

Does the
heatsink fan
operate while operating

Repilcce
Inverter
Fan.
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Replace
Temperature
Probe.




—Check Cooling Alarm

(Check Cooling Alcrrn)

With the unit "OFF",
disconnect connector
J3 on the Power
Board.

the resistance

between the 2 wires Replace
on plug P3. b the resistance Logic
lower than 7K ohm Board
at room

temp?

Replace

Temggcr::efuro
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—Check Battery Alarm

G

Perform a System
Load Test
Section .
Repiace al

falled batterdes.

Recalibrate
Parameter 2
per
Section 40
value dbpltf:hyoed at Recaolibrate
onany Cochatees A e
O measul:
‘ output curent? Section 400
i
Recailbrate
Parometer 7

Section 400
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Re m
Parameter 84
octual Amp-Hour rating to the
of the battery corect value
string?
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runtime requred durng
the batt

if Ithe bfgﬁwedes crge three yeoge o
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a3t
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—Check Inverter Alarm

{ Check Inverter Abrrn)

Ensure that the
DC Switch s ON,
and the main OC

fuse s OK.

Does the
value dls ed at
Parameter 2 reflect the
actual (measured)
AC output

Dces the
vailue displayed at
Parametar 4 reflect the
actual (measured) AC
output curent?

Does the
voiue dispiayed af
Porameter & reflect the
actual (mecasured)
DC Cument?

Go 1o
Check Inverter Alorm
Part 2
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Section 400
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Check Inverter Alarm
C Part 2 )

Does the
value dispiayed ot
Parameter 16 reflect

No Add more

greater than lood
a4 % 7
Reset the glom.
#_I?un bﬂ;e Inverter
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Control, 7,
Enter, Enter.
Repiace the
inverter Module,
Power Board, and
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—Memory Check Alarm

Recalibrate
Parameters 1,
2,34 687
per Section 400

Reprogram
Pararmeters
41, 49, 50 &

&1 to the
pioper voiues.

The Mermory
Check Alarm
may (eQccur.
Reploce the
Logic Board.
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—Shutdown Activated Alarm

@dawn Activated @

]
anythin,

oonnectog to

the communication

port ot the
unte

i3

gllowed,
disconnect cable.
Can you put unit
Into Auto
Mode?

Repicce

&

The coble has a +12vDC
Level applled to pin 21,
The probiem Is not In
the unit,
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—Dead Unit Diagnostic Procedure

518
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—AC Line Diagnostic Procedure

AC Une
Oiapnostic Procedura)

Apply AC Une to the FERRUPS.
Put FERRUPS Into the Auto Mode.

|

Is the
AC UNE LED
on the I‘L%nf paned

|

Vedly that AC power

b actually reaching

the FERRUPS. Check

the AC fuse on the

bottom side of the
Din Raf.

Put FERRUPS Into the Cff Mode.
then the Une Condition Mode.

Mecsure
across 1 and 3
on tha static switch,
Is the measuwrement
less than
10 VAC?

Repiace
Inverter
Module.

Put FERRUPS Into the Auto Mode.

5o to AC LUne
Diagnostic Procedure
Pant 2
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AC Une
Dlognos;ic Przocedure _

reflect the actual AC Input
voitoge and Is Parameter 61
approdmately 2 volls
loss than
Pc:rc{gatsr

Are
Parameters
49, 51, §2. 53, 56, 57,
59, and &) programmed
fo the proper
valyes?

Is the
volue displayed
at Parameter 1 higher
than the value d yod
at Paragmeter 519

s the
value displayed
ot Parameter & within
the frequency window set
at meters 52
ang 53¢

The FERRUPS can be delecting
gitches on the AC Une coused
by other equipment on the AC
distibution system. If no
power problerms can be diagnosed,
reploce the Loglc and Power Boards.
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—Inverter Diagnostic Procedure

Inverter
Dlagnostic Procodwo)

Ensure that the batt bank

Is chor?ed. (120 VDC)
epiace al foled battedes.

R Parameter 45
o HNO. Put FERRUPS Into
the Inverter Run Mode.

Measure
volta from

test poinfy TP16 and
TP17 on the Power Board “fp'““
to Battery negative. Are both ogic
measuremenh greater
than 2.5 VvDC?
Replace
Power Board, to Battery negotive. Power
Are boih measurerments Board,

grecter than
25 vDCo

Yoo

Repiace
Inverter
Module.
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501-2 Fuses and Locations

The fuses and locations charts are set up to aid in the identification of the fuses in the
FERRUPS system. The charts are separated into five columns. The first column lists what the
fuse is used for. The second column lists the BEST part number for ordering replacement fuses.
The third column lists the voltage and current rating of the fuse, and the type of fuse. The fourth
column lists the location of the fuse in reference to the schematics in section 800. The fifth
column lists the physical location of the fuse within the actual unit.

FUSES and LOCATIONS (10 - 18KVA)
Fuse BEST Fuse Location Location
Use Part Number ~ Size (Schematic) (Physical)
II Main DC Fuse FUSA-155 125 Amp F3 DRWG On Battery
(10KVA Only) XL25X125 #D2003 Bank
20f3
FUSA-010 175 Amp F3 DRWG On Battery
(12.5KVA ONLY) | XL25X175 #D2003 Bank
20of 3
FUSA-111 250 Amp F3 DRWG On Battery
X1.25X250 #D2003 Bank
20f3
Input FUSA-168 2 Amp ‘Not Shown Fl on
Monitor Fuse MDA 2 Amp Vertical Din
250 VAC Rail
Standard Charger | FUSA-088 MSL 15 Amp, | F2 DRWG Right of
AC Fuse 250V #D2003 Heatsink
20f3 below Power
' Board
IEEE 587 Board FUSA-154 5 Amp IEEE 587 Left side of
Fuses MSL 5 Amp DRWG DIN Rail
250 VAC #D2003 upside down
2of3
AC Qutput FUSA-154 5 Amp Not Listed F1 on Power
Montitor Fuse MSL 5 Amp Board
250 VAC
DC Protection FUSA-153 1.5 Amp Not Listed F2 on Power
Fuse 250 VAC Board
Battery Positive 1 Amp Not Listed F3 on Power
Logic DC Power MDL 1 Amp Board
250 VAC
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502 Troubleshooting External Problems

Once you have completed the tests indicated above, you may still find that the FERRUPS system
does not perform properly. If you are able to turn-on and test the FERRUPS when it is not
connected to the line or load, but have problems once you reconnect it to the "real world”, then
the problem is almost certainly external in nature.

FERRUPS is a separately-derived power system, and as such must be installed differently than
a simple step-up transformer. The role that grounding plays in the proper installation of this
system is of critical importance. Improperly installed FERRUPS grounding can contribute to what
are colloquially referred to as "back door" problems.

"Back door” problems are generally intermittent in nature, and include such things as CPU haits,
data errors, and parity errors. In the worst case, peripherals that are not powered by the UPS will
allow transient or lightning energy to reach the CPU via the "back door", or I/0 ports, hence the
moniker.

Although 100% absolute lightning and transient protection is not reasonable to attain, using the
proper installation methods can certainly afford you a very high degree of protection from these
kinds of problems. Refer to the previous section entitled "Installation Wiring and Grounding" for
general information.

502-1 Installation Wiring and Grounding

As stated at the beginning of this chapter, statistical analysis performed by Best's Service
Department reveals that about 80% of all problems with FERRUPS systems are installation
related. Most of these problems result from simply NOT using the correct wiring diagram
provided by BEST. The National Electrical Code requires that listed equipment be installed in
accordance with the instructions furnished by the manufacture. Failure to comply with this is a
violation of NEC Article 110-3(b).

If you suspect that FERRUPS system faults are caused by external problems, begin to
troubleshoot by reviewing the entire installation, from the service entrance panel, through the
FERRUPS connection panel, through the bypass switch, and out to the receptacle outlets that the
load equipment plugs into. Compare the installation to the wiring diagram in the Installation
Manual shipped with the unit and make note of any discrepancies.

The following chart describes some of the most common installation errors, what should be done
to correct the error, and the National Electrical Code Articles that apply.

Error Correction NEC Article
Switchgear, disconnects, Label all disconnects, 110-22
and load breakers not bypass switches, load
labeled breakers, etc.

FERRUPS located in Locate and position the 110-16
cramped or inaccessible FERRUPS so0 that clearance

area. Unable to fully open conforms to the

doors and inspect system specifications in the users

components. manual.
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FERRUPS neutral not FERRUPS is a separately 250-5(d)
grounded, not used, or not derived power source, and 250-26
switched at external bypass. | must be installed as such. 250-23
FERRUPS neutral is fused Use a bypass switch that is 230-90(b)
at the bypass switch. not fused. 240-22
Local ground to FERRUPS | Supply an unbroken 250-26(c)
15 missing or supplied by conductor from the nearest 250-91(a)
conduit only. available effectively 250-92(a)
grounded electrode, which is 250-92(b)
usually building structural
steel 1f the building has steel
or rebar in the concrete.
FERRUPS 208 VAC output | Never use the 88 VAC leg 110-3(b)

1s fed to loads with a
neutral. As a result the
loads are fed 208/120/88
VAC and loads on the 88
VAC leg are damaged or
malfunction.

on the FERRUPS output.
Use the 240/120/120
configuration instead.

Section 500 - Troubleshooting
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Technical Information Publications

This section of your service manual contains the following Technical Information Publications;

700 TIP's
TIP 604
TIP 605
TIP 611
TIP 613
701 QTIP's

QTIP 611

Written Schedule Maintenance Procedure for ME and FD Models

Schedule Maintenance and Service Call Report Form for ME and FD Models
Changing AC Input Voltage In FD 10, 12.5, and 18 KVA

FD and QFD Battery Charger Control

50 Hz Voltage Change

Section 700 . Technical Information Publications 700



TIP 604
2345
June 1, 1954

FERRUPS® Written Scheduled Maintenance Procedure

o

Use TIP 605 with this TIP to record the responses to the steps below.

Name and signature of the contact person who authorized the maintenance and UPS test.
Does the customer understand that during this procedure the load equipment must be
powered down if the bypass is "break before make" or if the UPS is a line cord model?

Comments or problems regarding the UPS. Record any comments or problems the UPS has
had since its last scheduled maintenance.

Is the UPS environment clean and free from dust and dirt? If the UPS is not in a safe, clean,
dry area, stop and call BEST's Technical Support at 800-356-5737.

YOU MUST EITHER BYPASS THE UPS OR SHUT DOWN THE LOAD
EQUIPMENT FOR STEPS 4, 5, AND 6.

Note: If you have a BEST "make before break" bypass, switch it to Line. If you have
a BEST "break before make" bypass, a non-BEST bypass or a line cord UPS
unit, protect your load equipment by shutting it down.

FloorSaver models only. Follow this step only if your FERRUPS is a FloorSaver FD or
FE model. See if the battery extension cable (BAA-0024) is installed on the back of the
FloorSaver unit. If not, you must bypass or turn off the load equipment and then turn off the
FERRUPS unit. Turn off the DC switch and install the battery extension cable.

A WARNING!

These procedures must be performed by a qualified technician ONLY!

UPS units are designed to provide power under a variety of operating conditions.
Dangerous voltages may be present even if AC line or DC voltage is removed.
TEST BEFORE TOUCHING!

Turn off the UPS' power switch (500 VA - 3.1 KVA models) or key switch
(43 - 18 KVA models) and then remove AC line and DC input power before continuing.
UPS batteries are high current sources. Shorting battery terminals can cause severe
arcing, equipment damage, and injury. A short circuit can cause a battery to explode.
Always wear protective clothing and eye protection
and use insulated tools when working near batteries.

. LPT-0604E ©Copyright 1994, Best Power Technology, Inc. RESTRICTED

= Best Powar

P.O. Box 280 + Necadah, Wisconsin 54646 U.S.A. - 608-565-7200 ‘ Best
Toll-Free: 800-356-5794 - Service Toll-Free: 800-356-5737 {U.S.A & Canada) ~
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TURN OFF THE UPS AND REMOVE AC LINE AND DC INPUT POWER TO
THE UPS BEFORE REMOVING THE COVER AND CONTINUING WITH
STEPS 5 AND 6. TEST BEFORE TOUCHING!

Cover Removal:

For ME or FE 500 VA - 3.1 KVA models- Remove the #1 Phillips screw on the top of the
unit and loosen the #2 Phillips screw on the front of the unit behind the sticker. Then, slide
the cover forward until it is completely off the UPS.

For FD or FE 4.3 KVA - 18 KVA models- Loosen the screws on the top center strip and
then loosen and/or remove the side screws to remove the side covers.

Perform a visual inspection of the UPS. With the covers off, look for any damage on the
boards or any marks inside the unit. Check all terminal connections, including battery
AC Input, and AC Output, to make sure each is in good working order and free of corrosion.
Tighten the connection if a wire is loose. Check each battery connection to ensure each one
is tight. We recommend each connection be torqued to 55 inch/lbs (7.2 newton-meters).
If any damage is evident, stop and call BEST's Technical Support. If not, continue.

FD and FE 4.3 KVA - 18 KVA models only. Check the 587 Spike Suppression Board for
any damage. This board is located in the back of the unit by the DIN rail. If any damage
is evident or fuses are open, stop and call BEST's Technical Support. If not, continue.

THE UPS MUST BE OPERATING AND AT LEAST 50% OF FULL LOAD
SHOULD BE APPLIED FOR THE FOLLOWING TESTS.

Note: To start the UPS you must take the unit off of bypass. The load applied should
be as close to 50% of full load as possible.

List the five most recent inverter and alarm log events. In this order, turn on DC power, AC
power, and the UPS power switch or key switch. Apply the load to the UPS. The load
applied should be at least 50% of fuil load. Then, to view the inverter log activity, display
parameter 24 (Inverter Log) on the control panel by pressing [DISPLAY] {24] [ENTER].
To view the alarm log activity, display parameter 25 (Alarm Log) on the control panel by
pressing [DISPLAY] [25] (ENTER].

Note: On FE models, pressing [0] immediately after (ENTER] will halt the scrolling of the
logs. Pressing [1] will display the next recorded event in the logs.

On ME or FD models, pressing [ENTER] will display the next recorded event in the
logs.

The first enury listed after the parameter wording display is always the most recent.
Refer to TIP 406 (ME or FD) or TIP 407 (FE) if you need more information on
using the hand-held remote control panel.

TIP 604 June 1, 1994
Page 2 RESTRICTED




11.

12.

10.

Is there anything in the logs that impiies the UPS will not sustain the equipment during un
outage? Look at step 7 and determine if any battery alarms have occurred since the last
scheduled maintenance was performed, such as Alarm A (LOW BATTERY), Alarm B
(NEAR LOW BATTERY), or Alarm C (HIGH BATTERY). If so, stop and call BEST's
Technical Support. If not, continue.

Is customer using UPS contacts for a communications link? If the customer is using a
communications link with UPS monitoring software (for example, AS/400) or BEST
CheckUPS software, you must disable the software prior to doing the battery and alarm
tests.

For ME or FD models: Perform a battery test by pressing [CONTROL)] [77]
[ENTER] [ENTER].

Note: Although the unit will actually run on battery power for only one minute, the full test
cycle may take up to 30 minutes.

For FE models: Perform a system test by pressing [CONTROL] {7] [ENTER)
[ENTER].

Note: If the unit fails, repair accordingly.

Perform an alarm test. Press [CONTROL] [8] [ENTER] [ENTER] to test the alarm. While
the unit is sending an alarm, check to make sure that the alarm LED is on. Press
[CONTROL)] (8] [ENTER] [ENTER] to cancel the alarm test. If the alarm did not work,
stop and call BEST's Technical Support. If the alarm did work, continue.

Note: The ME and FD alarm LED on the front of the unit will not light if the unit is set up
to operate with an AS/400 or if the User Test Alarm is disabled (masked).

Check the LED status indicators to make sure they work when they should. The LED status
indicators are located on the front panel. You may want to press [CONTROL] [4] [ENTER]
[ENTER] to have the inverter come on and make sure the battery power LED is lit. Next,
press [CONTROL] (2] [ENTER] [ENTER] to verify that the AC LINE and READY LEDs
are lit. If so, continue. If not, stop and call BEST's Technical Support. (The CHARGING
LED may or may not be lit.)

Note: On ME and FD units, Alarm J must be enabled.

Battery load test. Remove AC line from the UPS. With a load applied, run the UPS on
inverter for 10 minutes per battery string or until each battery is 11.5 volts DC. Record
these figures in the "Inverter On With Load” row and record the date code in the "Date
Code" row.

TIP 604 June 1, 1994
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13.

14,

15.

16.

Note: On BEST batteries, the date code is the three digit number printed near the positive
(1) battery post. Example: 311 would represent November of 1993 as the date of
manufacture.

On Panasonic batteries, the date code is a six digit number printed on the side of the
battery. Example: 931120 would represent November 20, 1993 as the date of
manufacture.

On Gates batteries, the date code is the last 4 numbers of a 12 digit number printed
on the top of the battery. Example: 0765-0001-3295W would represent the 295th
day of 1993 as the date of manufacture.

If additional space for battery information is needed, use another TIP 605 and attach
it to the back of the form on which you're working.

On 12VDC batteries, watch for any battery that deviates by more than 0.5 VDC from
the average of all batteries. On 6VDC batteries, watch for any battery that deviates
by more than 0.25 VDC from the average of all batteries. If a battery that deviates
from these averages is found, reapply AC line so that the customer's protected loads
will not be dropped. If you find one or more bad batteries, circle the date code(s).
If you replace one or more bad batteries, note this in step 15. If all of the batteries are
in tolerance, continue. If not, stop and call BEST's Technical Support (after applying
AC line to protect the load equipment).

Fill in the parameters in the list that apply to the model being tested. This is a two step
process:

a. While the UPS is running on inverter (from the battery load test in step 12), display
the parameters listed and record these values in the "On Inverter” column. After the
inverter test has been completed, fill in the information for "Length of load test"
(record how many minutes the test ran) and "Battery Type" (write down the BATA
number located on the top of the battenies).

b. Reapply AC line to the UPS. After the UPS has transferred back to AC line, display
the parameters listed and record the values in the "On Line" column. Reset the time
and date.

Record any repairs or changes that you made. Did you change anything? If yes, you must
completely describe what you found and what you did to correct the problem.

List ail parts, including batteries, used to repair the system.

For BEST IFSCs: Fill out the information on the bottom of page two (travel time, time on
site, was the unit operational, is a return trip required, and whether BEST must contact the
customer). If a billable battery replacement is necessary, fill out the P.O. section and have an
authorized site contact sign the form under "Authorized by". If proper authonzation cannot
be obtained for a PO#, do not replace any battery. Have the form signed by the required
individuals and return it to BEST.

TIP 604 June 1, 1994
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SERVICE ORDER TERMS & CONDITIONS

25T POWER, & drwon of Genera) Signal Power Systems. Inc theremnaiter cailed BEST POWER? and
raomer agree thal Start-Up, Repewr, Exchange. Prevenuve Mantenance, Traning and athet sevides or
¥ pans aales (“Seovce”) provided by BEST POWER to Customer shall be performed exclusnvely
ar nt to the charges. termy and condons stated bedow m the absence of an spplicable Service

gert hetween BEST POWER and Qustorha.  Charges tre bused on BEST POWER'S then

ges for Service. mcluding labor, parts, travel {portal to portal) and other expenses

-~ The change for tny repains not covered by & Service Agroement (a "Non-covored Repair')
«d  /repain made n the sbeence of » Service Agr will be mvoi ‘(tol.b!f"' u%
v tystanderd mies. A Non-Cawered Repair mchudes, b i not |imzted ta, repain or replacements
nc g ail parts and labor) due to damags, wiressonabie ue or other ceuse end includa, without
mitation, all damege fown rodd hasards, sccident, Gre or other casualty, misue or Maspplication,
sgligeron, pramises wirmng, load equapment, high temp w, dirty or dusty sorvironmenta, snd ety use
‘o latan not 1 confoematy wahs strucons fumished, & well o any repain or replacements noeded
» neshoroed modifications 10 the equipment or relsted softwrs or the use of perts not suthorized
rn lied by BEST POWER, or multipie trips mcluding trips dus to deried scceza 1o the squipment.

RT™AR COMPONENTS. Under & Service Agreement or Standard Limited Werranty, perts required
> sl wil be provided by BEST POWER and repluced an an sxchuzigs bevis. In the sbeance of
e :under s Service Agrocment or Warmenty, parts ary provided &t the curten non-warrunty axchangs
Jean, if returned pans are repairsble end remaricetable. I the perts retumed ge not repairsble or
maricstable then, the o will be i d for the full Yist price of the parts. All parts ramoved or
nused become the property of BEST POWER #nd must be returned to the factory within 30 deyy of
¢ of replacomen. Ay umsed parts returned to BEST POWER mary be subject ta the currend
#o  gibe Inthe shaonos of an applicable Sarvice Agr or Stnderd Limitad Wermanty, Bettarios
dl .. provided o BEST POWERY ten epplicable chargas.

PAYMENT TERMS. All irvoicos ere paysble to BEST POWER within thirty (30) days of the date
‘h  mica Customer shall meke such strangements (or psyment & BEST POWER may require, and
ES JWER ney mapend savice until such smimgananis s msde.  Past due emounts shul] be subject
o xwt chargs of one paroent (1%) per month or the highest rate permitted by lew pius all costs of
{bection, including ye feca. ALl sles. property, excise and other faderl, state end other locsl
xe3 (other than those based upan BEST POWER'S net income ) chall be paad by Custoener,

5 RSEDING EFFECT. Acy teme end provisioms of Customer’s order or other dacument which
¢ rawtent with eny of the terma snd conditions hereal are rejocted, will not be binding on BEST
IWER nor considered applicable to the Services ordared. Accaptance of these Lerme and conditiona
all be bhaively ivlicmed by x by Oy of sy wnitten or oral order of request fir Service
Servics Order*). Except s set foxth in an epplicsble Savice Agr thesa tatfs and tomditions
as 1o the entre Agroement batwoen the partics end replacs ey prioy undenstandings, proposals or
ha memmicstion with respect to this subject matter.

LIMITED WARRANTY. Tha Limitod Wamnty spplias to all Savces rendered by BEST POWER
F ized tepresentatives. (The standerd Lamited Wasranty spplicable 1o a Product thall epply to
= Products.) BEST POWER wwrants that the Services that the Customer hes received ar
SEST POWER or ity suthorized repr e p o the term of & Service Order
od property snd/or sy parts supplied by BEST POWER under tha Sarvics Order shall
froa rom aciects 0 smaials nd workmerohip under normal use for & penod of thirty (30) deys. This
erarty, b 3 ds anly to the Cu . It carmvot; be fermed 1o wryone who subwequentty
oot = the product from the Custormer.

(C T AS EXPRESILY SET FORTH (N THIS WARRANTY BEST POWER MAKES NO OTHER
ARRANTIES, EXPRESS OR IMPLIED. INCLUDING, 2UT NOT LIMITED TO, ANY [(MPLIED
ARRANTIES OF MERCHANTARILITY AND FITNESS FOR A PARTICULAR PURPOSE. REST
IWER IXPRESILY DISCLAIMS ALL WARRANTIES NOT STATED (N THIS LIMITED
AR NTY. WITH RESPEICT TO INTERMITTENT FROSLEMY, COMPLEX PROBLEMS THAT
W R SITE SPECIAIC IS3UES OR ANY NON-COVERLD REPAIR. BEST MOWER MAKES NO

T NTY, DOPRESS OR {MPLIED, THAT THE SERVICES SHALL FULLY RESOLVE ALL

ILEMS OR ISSUTS.

SOWER L3 NOT LIABLE FOR ANY DAMACGCES CAUSED BY (T) THE FRODUCT OR PARTS

¥ T OR THE SERVICES RENDEIRED BY IT OR (I) THE FAILURE OF THE PRODUCT OR

TO PERFORM OR (1IT) THE FAILURE OF ANY SERVICES RINDERED TO HAVE BIEN
~RLY RENDERED, INCLUDING, BUT NOT LIMITED TO. ANY LOST PROFITS, LOST
NGS, INCIDENTAL DAMAGES, OR CONSEQUENTIAL DAMAGES. THIS LIMITATION OF
UTY WILL BE EFFECTTVE LVEN IF THE CUSTOMER HAS ADVISED EEST POWER, OR AN
"IZED REPRESEINTATIVE OF BEST POWER, QF THE POSSIBILITY OF SUCH DAMAGES.

@) JTATIONS CONTAINED HEREIN MAY NOT BE WAIVED OR ALTERXD BY ANY PERSON.

RTnaRMORE, THE CUSTOMERS ONLY REMEDY IS TO HAVE BEST FOWER REFLACE ANY
\RT3 Of RIDO THE SERVICES RENDERED. IF REST POWER (3 UNALLE TO REPAIR OR
IPLACE THE PRODUCT OR PARTS OR CORRECT THE SERVICES TO CONPORM TO THIS
AR NTY AFTER A REASONABLE NUMEER OF ATTEMPTS, THEN 3IST POWIR WILL
Il ) THE CRARGE FOR THE DEFICTINT SIRVICL REMEDIES UNDER THIS WARRANTY
W FRESSLY LIMITED TO THOSE SPECIFIED ABOVE.

e amten do ot ellow {imitauons on how Jong &n impled werenty lests or the exclusion or limitstion
nc-=ysl or quortial demages for prody In such staten, |f the Servios should be
o conmamer product, the exchaion or limststsom of this Limited Winrsoty may not epply to the
- This Limited Wrenty gives the Customer spocific legal rights. However, the Curtomer may
10 have other Aghts that may vary from staze 1o sate. The O 1 sdvised to it applicabl
e Lawy to sscertam the full oxterd of his nghts.

6‘ GOVERNING LAW, The terms of this Agreement thall be govermed by the lawa <f the Swre af
Wucorsin exclusive of conilet of laws rutes

T LIABILITY AND CLAIMS. Lubitry of BEST POWER on ayy claim of eny kind, ncludirg ¢larms
fornq]igma-other!om.wh-nylenadmwh;mo(wm-ﬂxumu‘
&mmmm&mwmdmw.mdgmkwmatwmww
by, or fumahed under. nuch 1 order, shall in 0o case excoed the price allocabla b the product, serviee
or part thereal which gives rise to the cleim. In 0o ewert thall BEST POWER bw lisbls for €y pacial.
incidental, comoquential or examplary demeges. Afty claims against BEST POWER for thoctages by i
:mmgmmnuluMhm" to BEST POWER within fifteen (15) days efter receq of

?hidﬂhnidnyhviu&dwinbjﬂbml&w", lock dents, fires, delays
0 manufacture or in trersponation or delivery of material. Goods, severo westher or ather acts of God,
mmmuqm“whmammmmmm
whether similar to, or differer fram, the causts sbove enumersted, whather ulfecting BEST POWER or
BF.ST?OWER\nwliﬂumw.mdmynﬂlilt-nlchE.STPOWm&mmy
lisbility 10 Customer.

8. CHANGES. BEST POWER may, & w1y tima, without notica, maks changes (whother in design,
materialy, the addition of improvements, or otherwise) i mry product, exd may discontimue the
mamuacture of ey product, all in its sole discretion, without IoaTing tty obligations of ey kind a1 &
remult thareol, whether for failure (o £l an arder scoeptad by BEST POWER or othorwise. In performing
Service, BEST POWER mary ue facory ditioned parts or product. BEST POWER mury subcontact
with others to perform Services without Customers prior consentt, tat BEST POWER shall remain
rosponaitie (or parorming the Servics. ’

9. EXCLUSIONS. [n no event chall BEST POWER have ety obligation to identify, cormect, abate,
clesrup, control ar ramove w1y defactive premises sloctrical squip or wiring or any code vialstion
or aty toxic or haszrdow materul in Qustomer's premises.

10. LIMITATION OF ACTIONS. No acticn, regerdless of form or beris, ariving out of trarsactions
nhdmn&vh&huhhvbuwﬁﬂahhpﬁmdmthbyeﬁhum
more then reo (1) yeuns sftsr the anme of sction hes socrusd.
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June 24, 1996

FERRUPS® Scheduled Maintenance and Service Call Report Form
For ME, QME, FD, QFD, FE and QFE Models

n— - DR L TP D T R — -

Please check one: (O Maintemance O Service Service Order Number

Technician Technician [D Number _
LOCATION OF SYSTEM: Model Number Serial Number

Company Name, Address and Phone Number

Work Instructions
Bypass Type: OBBM OMBB  Date and Time of service
1. Name and signanire of contact person who suthorized the maintenance and UPS test.

2. Comments or problems regarding the UPS

3. Isthe UPS environment clean and free from dust and din?  YesO No O If not, correct the problem at this time.

YOU MUST EITHER BYPASS THE UPS OR SHUT DOWN THE LOAD EQUIPMENT FOR STEPS 4, 5, AND 6.

4. FloorSaver models only: Is your battery extension cable (BAA-0024) installed at this time? Yesld  NoO If not, you must instail
. it now. To do this you must turn off the FERRUPS. Before installing the cable, make sure the DC switch is in the " Off" position.

CAUTION! A Turn off the UPS and then remove AC line and DC Input power before removing
the cover and continuing with steps Sand 6. TEST BEFORE TOUCHING!

5. Perform a visual inspection of the UPS. Check all terminal connections (battery, AC Input, and AC Qutput). Are connections tight, free
of corrosion and in good condition? YesTd NoU H not, correct the problem at this time.

6. FD and FE 4.3 KVA - 18 KV A modebs only - Are there open fuses or physical damage on the Spike Suppression Board?
YesDO NoO If yes, correct the problem at this time.

7. List the five most recent inverter and alarm log events:

1 1

Inverter 2 Alarm 2

Log 3 Log 3

4 4

| 5 5

| 8. [s there anything in the logs that implies the UPS will not sustain the equipment during an outage? Notify the site that you are going
to perform a battery load test and that in the unlikely event of a problem, all equipment should be prepared for a power outage.

FOR BEST RESULTS APPLY AT LEAST 50% OF FULL LOAD FOR THE FOLLOWING TESTS
9. Is customer using UPS contacts for a communications link? Take the necessary precautions so that this contact closure wiit not cause

a premature shutdown. For ME or FD models: Perform a battery test by pressing [CONTROL) [77] {ENTER] [ENTER). For FE
| models: Perform a system test by pressing [CONTROL] (7] [ENTER] [ENTER).

LPT-0605K Copyright 1996, Best Power, a division of General Signal Power Systems, Inc RESTRICTED
P.O. Box 280 « Necedah, Wisconsin 54646 U.S.A, - 608-565-7200
Toll-Free: 800-356-5794 + Service Toll-Free: 800-356-5737 (U.S.A. & Canada) ‘ BESt

: Bes: Power FAX: 608-565-2221 » Service FAX: 608-565-2509 ~ Powenr



10.

11

Battery load test. Remove AC line from the UPS. With a load applied, run inverter for {0 minutes per battery string or untii each battery

|
|
Perform an alarm test. Check the LED stamus indicators 1o make sure they work when thev should. |
|
|
measures 1 1.5 volts. Record voltages below in the "Inverter On With Load" column. Circle the date code for any bed batteries. |

12.

13.

14.

15,

Battery Number 1 2 3 4 5 6 7 8 9 10 |
lnverter On With Load ‘
Date Code
Fill in the parameters in the following list that apply to the model being tested. 1
Parameter Number On Inverter On Line Parameter Number On Inverter Onp Line |
0 Time XXX 16 Full Ld % ‘
1 Volts In 17 Wans
2 Volts Out 18 PF
3 Reserved (I In FD/QFD only) 19 VALimit ‘
410ut 20 #Pwr Out |
5 VA Out 21 #OvrLds |
6 i Batt 22 Sys Hrs :
7 V Batt 23 [nv Min .
8 Freq 26 Test Results (FE only) l
9Rn Tm Time/Date XXX
10 Date XXX Logic RA/RD XXx
11 Amb Temp lnvgate L/R XXX [
12 HS Temp Batt RT/DC XXX |
13 Reserved (% Hum FD/QFD only) XXX 67 Hi Bt XXX }
14 Xfmr Temp (certain FE models) 73 Pkl (FD only) |
14 Unit ID (ME or FD only) XXX 74 PK2 (FD only) ‘
15 Unit [D (FE only) XXX ‘
Length of load test minutes. Battery Type }
Record any repairs or changes that you made. Document any wiring problems and any corrective action that was taken.
|
|
i
List all parts, including batteries, used to repair the system.
Travel time Time on Site Unit Operational? Yes/No Return Trip required? Yes/No
Battery type Quoted price (Quoted price does not include shipping or tax, if applicable.)
PO.# Authorized by Veified by (BEST employee)
Site Representative's signature

Thrve road md ekartood te tacms wnd condes W on the e ade of G foom.

Service Representative's signature

TiP 805 June 1998
2 RESTRICTED



SERVICE ORDER TERMS & CONDITIONS

iT POWER, a avsion of Jeneral Sumal Power Susters. Inc 1herewnadier cailed BEST PUWERL and
"o agroe that Swant-Up. Recaw, Exchange. Preventive SMamntenance. Trawiing ana other senvices or
parts walex ' “Service ") pravided by BEST PLWER 1o Custorner shall be pertormed exclusavely
1 ‘- the charges. terma and condisons stated below m the absence of an applicable Service
ween BEST POWER and Customer  Charges are based on BEST POWER'S then

g {or Sernce, ncludmg labor, parts, travel {portal (o portal) and other expenses

PAIRS. The charge for any repein not covered by a Service Agreement (& "Nom-covered Repar”)
y repass made m the absence of & Service Agr will be d 1o the C: at BEST
Ry sandurd rates. A Non-Cavered Repair meludes, taa s not Limsted Lo, repain or replacements
:luding all parts and labor) dus 16 demage. unressonable use of other ciule wd Nclude, withaua
wstion. all damage from road hazards, sccident, fire or other casualty, muuse of musspplication,
o, prammes winng, load squp hagh 1emp dirty or dusty ervirooments, and any yss
|istaon not in conormmity wnth. awtructions furmished, s well @ any repas or replacements needod
swathorend modifs 1 the equap or related software or the use of parts not suthorized
uppliad by BEST POWER. or multiple tnps mcluding tripe dua to denued scosss to the squiprmen

PAIR COMPONNENTS. Linder 8 Service Agreement or Standard Limited Wamenty, perts recuired
r a unt will ba provided by BEST POWER and replaced on en exchange besis. In the sbwancs of
2 Uity & Servion Agreamernt or Wamarnty, parts aro provided &t the current non-wetaty exchangs
:es, if returnod parts ere repamsble and remarketabie. If the parta retumed mre not reparble or
wrkatabie then the custamar will be rvowed for the full list price of the parts. All perts removed or
1 bacome the property of BEST POWER and must be retuned to the factory within 30 days of
L of repl Amy d parts d to BEST POWER may be subject to the urrent
ing fen. I the stmarze of an spplicable Sorvice Agr or Stendard L gmited Wirrency, Battarien
be provided &t BEST POWER's then applicable charges.

{MENT TERMS. All mxvoices are paysble to BEST POWER within thirty (30) deys of the dats
wok.  Custostser shall meive ruch ermengaments foc peymerst & BEST POWER mary require, mad
YOWER maty muspard servce wintl] such emengements are oido. Pt chue amounts chall be sabpect
2 irtrwt charge of ore percant {1%) per month or the highest rets permitted by lew pha all ooty of
ectiom, Bcluding sttomeys fem. ALl sales. property, excas and other federsl, state el other local
* sther than those based upon BEST POWERY net income) thatl be pasd by Customer.

"ERSEDING EFTECT. Asqy tanre and provivions of Customery order or other docurmend which
noonsistant with arty of the Lerts and conditions hervof wro d, wnll not be binding on BEST
NER nor consadered applicable to e Sorvices ordored.  Acompeancs of these L and conditions
tha haively ndicatad by by Cu of sny written or oral order or request [ar Service

os Ovcer”). Except & et forth i an spplicable Scrvice Agr thoss torme end concdtions

uts the ente Agreoment botween the parties and replace sy pror understmdingy, propasals or
~ ouumuucation with respect (o tha subject matter.

IMITED WARRANTY. Thes Limitad Waranty spplics o all Sernioss rendeved by BEST POWER, ©

1 ropresantatrves. (The standerd Lmsed Werranty spplxable to e Product shail spply to

Produc.) BEST POWER warments thut the Services that the Customer bas roceived or

.a BEST POWER or ity suthonzed representative pursasnt to the tarms of & Service Order

| be parformed properfy svd/er aiy perts rupphied by BEST POWER wnder this Sarvice Order shall

v fom defects o materials and workmarahip under nommal use for e penod of turty (30) deys. This

¥, burwewer oxiars only 1o the Cumomer It st be runsferred 1o amyone whe aubsequernly
sem the product from the Customer,

“ePT AS DXPRESILY JET FORTH IN THIS WARRANTY SEST POWER MAKES NO OTHER

RRANTIES, IXPRIESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED

RRANTIES OF MERCHANTARILITY AND FITNESS FOR A PARTICULAR PURFOSE. REST
R DIFRESILY DISCLAIMS ALL WARRANTIES NOT STATED IN THIS LIMITED
ANTY. WITH RESPECT TO INTERMITTENT PROSLEMS. COMPLEX FROSLEMS THAT
VE SITE SPECIFIC [SSULS OR ANY NON-COVERED REPAIR, EEST POWER MAKES NG
ANTY, IXFRESS OR {MPLIED. THAT THE SERVICES SHALL FULLY RESOLVE ALL
EMS OR [SSULS.

'UWER 13 NOT LIABLE FOR ANY DAMAGES CAUSLD BY () THE PRODUCT OR PARTS
1Y IT OR THE SERVICES RENDERLID BY [T OR (1T) THE FAILURE OF THE FRODUCT OR
+ TO PERFORM OR (TIT) THE FAILURE OF ANY SERVICES RENDERID TO HAVE AEEN
IRLY RENDERED, INCLUDING, BUY NOT LIMITED TO. ANY LOST PROFITE, LOST
GS, INCIDENTAL DAMAGES, OR CONSEQUENTIAL DAMAGES. THIS LIMITATION OF
JTY WILL BE DFFECTTVE EVEN IF THE CUSTOMER HAS ADVISED BEST FOWLE, OR AN
RIZED REFRESENTATIVE OF GEST POWER, OF THE POSSIBILITY OF SUCH DAMAGES.
MITATIONS CONTAINED HEREIN MAY NOT BE WAIVED OR ALTERID BV ANY PERSON.

ITHERMORE, THE CUSTOMER'S CNLY REMEDY 13 TO HAVE BEST FOWER REFLACT ANY
T3 Of REDO VTHE SERVICES RENDERED. [F REST POWER LS UNABLE TO RIPAIR OR
ACE THE PRODUCT OR PARTS OR CORRECT THE SERVICLS TQO CONFORM TO THI3
ANTY ATTER A REASONABLE NUMRIR OF ATYEMPTS, THEN BEST POWER WILL
iD THE CHARGET FOR THE DEFICIENT SERVICL REMEDIES UNDER THIS WARRANTY
L EXFRESSLY LIMITED TO THOSE SPECIFIED ABOVE.

* “stes do not silow [mnstatyors on how long en mpliod werranty lasts or the exchason or Limstation

tontal or consequentml damages (or consumer products. In such states, f the Servics should be

s conmame—r product, the exclusom or Tomustions of tho Lanaed Wamanty mey not spply to the

‘omer. Ths Lamted Wameray grves the Customer specific lagal nghits. However, the Customer may

have other nghts that may very from state to state. The Customer s sdvied to corsult spplicable
= Juwy to sscertamn the full exiert of ho nghes.

6‘ GOVERNING LAW. The terma of this Agreement 1hall be govemed by the laws 3¢ the Swate of
"Waconsin exelusive af conflct of lawy rules

7 LIABILITY AND CLADMS. Labnlity of BEST POWER on any claum of any kund, ncluding clamms
[«n@@uum:mwfwmylwmm“h‘oﬁoiwmumwnharru]tmg
&mmmammmmm_mmwmnrmmuw
by.rrﬁznshedu{du.pﬁ\mwﬁ.hﬂhmmmhp’hdlmblemdum“
& part thereof which gives rise to the claim, hmmhﬂmmmhlﬁichmm
mcidental oraeq inl or examplary derag - Ay claim against BEST POWER (or shortages by it
EWLmhglhmdﬂlblnd-hm” to BEST POWER wizth fifteen (1 5) dayy after recaspt of

Tow fullimens of ary Sarvice Order i subject to strices, labor disp lock = Gres, deleys
0 manufactas or N Cooportion of delivery of mutera!, Goods, srvern woxthar or cther ects of God,
mmmdqum“wmmhmddmmm
whether smilas 10, or different from. the cauncs thove amumensied, whather effscting BEST POWER or
Bmmmi-wlh«m.mdwunhmmﬂlabuolv-BES’l’POWERﬁ-umm
lmbility to Customer.

8. CHANGES. BEST POWER may, &t eny time, without ootics, make changes (whother in design,
m@hh&hdﬁmwu&ﬁ)hwmdmmug
merufacturs of sy product, el & its sole discretion, withouwt § mg my oblgations of eny kind o ¢
mmm&mmmmmmwmmmam. In performing
Sarviom, BEST POWER may use factory reconditioned parta or product. BEST POWER, may subcontrect
with others to perform Services withowz Qustomar's prior conserd, but BEST POWER. shall remain
responsible for performing the Sarvice. ’

9. EXCLUSIONS. [n no event shall BEST POWER heve ey obligation Lo identify, oorrect, nbats,
mmammwr ivint abectrical ecquiy or wiring or eny code viclstion
n

or mny taxic or hazard r's premiss.

10. LIMITATION OF ACTIONS No ection, regandless of form or basia, srising out of trersactons
reimted to » Service Crdar or the Services performed or to be parformed oy ba brought by either party
maare than two (2) yesrs after the cxuse of ection hes soorusd.



1 . . ;ocember& 1993
; Changing AC Input Voltages in
FERRUPS®FD 7, 10, 12.5 and 18 KVA

. — ~ LI

This Technical Information Publication describes how to change the AC input operating voltage on

FD 7, 10, 12.5 and 18 KVA models. Call BEST's Technical Support Center at 800-356-5737 if you
have any questions during this procedure.

| Tools Needed:

Standard Screwdriver Phillips Screwdriver True RMS AC Voltmeter
True RMS AC Ammeter 5/16" Open-end Wrench Side Cutter
Torque Driver 8mm Blade

4 WARNING!

UPS units are designed to provide power under a variety of operating conditions, Dangerous

. voltages may be present even if input AC line voltage is removed. AC and DC voltages are
present at the terminal strip terminals.

UPS batteries are high current sources. Shorting battery terminals or DC terminals can cause
severe arcing, equipment damage and injury. A short circuit can cause a battery to explode.
Always wear protective clothing and eye protection and use insulated tools when working near
batteries. Turn off the UPS according to the procedure describing "How and When to
Shutdewn Your UPS" in the FERRUPS User's Manual. Ensure that the UPS batteries and
input AC are turned off or disconnected before starting the voltage change procedure.

Make certain the UPS will comply with all applicable electrical codes when the voltage change
has been completed.

Over the course of the FD production, Underwriters Laboratory established new requirements for the
FERRUPS products. With these new requirements, design changes had to be made to the product:
some of these changes affect the voltage change procedure.

LPT-0611D Copyright 1993, Best Power Technology, Inc. RESTRICTED

P.O. Box 280 « Necedah. Wiscansin 54646 U.S.A, 608-565-7200
Toll-Free: 800-156-5794 - Service Toll-Free: 800-356-5737 (U.S.A. & Canada)
. Best Power FAX: 608-565-2221 + Service FAX: 608-565-2500
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Section 100

Using Table 100 and the serial number from the FERRUPS product, determine what sections need to

be completed to perform an AC input voltage change.

100-1

100-2

100-3

100-4

CHANGES" find the sections to complete.

Remove all power from the UPS before beginning any procedure.

Under "SERIAL NUMBER" find the correct FERRUPS model.

Under "PROCEDURE" find the voltage change procedure needed to complete.

Under "HARDWARE CHANGES", "WIRING CHANGES" and "SOFTWARE

To complete any of the Hardware Changes in Section 200, call the BEST Technical Support Center

to order parts.

SERIAL

PROCEDURE

HARDWARE |  WIRING SOFTWARE
L___i\l'_l,fl\/[BER L CHANGES CHANGES CHANGES
FD7K08388 120 to 208/240 Section 201, 202 Section 301 Section 400
or Higher 208/240 to 120 | Section 201, 202 Section 302 Section 400
208 to 240 N/A Section 303 Section 400
240 to 208 N/A Section 303 Section 400
=FD7K08387 T 120 10 208/240 Section 202 Section 301 Section 400
to FD7.0K07371 | 208/240 to 120 Section 202 Section 302 Section 400
208 to 240 N/A Section 303 Section 400
_240 to 208 N/A Section 303 Section 400
FDI2K00S1S3 | 240 to 208 Section 201 Section 303 Section 400
and above with
]_5 AMP Charger _ 1
["All other FD 10, | 208 to 240 N/A Section 303 |  Section 400
;(ZVSAa?l:itISS 240 to 208 N/A Section 303 Section 400
Table 100
TIP 611 December 9, 1993 Page 2 RESTRICTED




Section 200 Hardware Changes

Section 201 Backfeed Relay replacement

This section involves replacing the backfeed relay along with the correct wiring terminations.

201-1

201-2

201-3

\/ éééAz

Remove the sides from the UPS by loosening the screws located on each side and
loosening the three screws located across the top of the UPS,

Locate the backfeed relay. Loosen the screws for the wire terminations and remove the
wires. Remove the mounting screws then remove the backfeed relay.

208 or 240 to 120 (FD 7 KVA oaly) - replace the static switch wire labeled WIA-0665
with the wire provided labeled BAA-0399.

240 to 208 (FD12.5K005153 and above with 5 AMP charger) - replace the static
switch wire labeled BAA-0339 with the wire provided labeled BAA-0404.

Black/White
Wira BF Relay

Driver Board
—DIN Rail STSW
——DIN Rail #a
Al

DD DD

Install the new backfeed relay provided. See Figure 1 for wire terminatidns. |

Backfeed 1 3 5
Relay

35 ety 11
Board

/ Static Switch Wire ' ’ I | Black/White

BAA039 (120V) — ‘e Wi Wire BF Relay
WIA-0665 (208-240V) EE o it " Driver Board

Black Wire
IEE Board E2 Transformer #9
Figure 1
Page 3 TIP 611 December 9, 1993 RESTRICTED



Section 202 Static Switch and Static Switch Driver Board replacement

This section involves replacing the static switch and static switch driver board. When changing from ‘
208 or 240 to 120, a higher ampacity static switch and low voitage driver board must be installed.
When changing from 120 to 208 or 240, a high voltage driver board must be installed.

202-1 Changing from 208 or 240 to 120 only. Locate the static switch on the heatsink
assembly. See Figure 2. There are two types of heatsink assemblies depending on the
serial number. Determine which is correct for your unit and replace the static switch
with the higher ampacity switch provided.

SERIAL # FD7K08387 AND BELOW ABOVE SERIAL # FD7K08387
(= )
LIRE
O O Q] (O
(o Q
®.5:.) STATIC
STATIC SWITCH SwiTCH l
Figure 2
202-2 Locate the static switch driver board. Note: Units with serial numbers prior to FD7.0K07371 -

do not have a static switch driver board. If your unit has a static switch driver board, the
board location will depend upon the serial number of your unit. Serial numbers after
FD7KO08387 have the driver board mounted on the left side of the unit next to the heatsink on
the shelf. For serial numbers from FD7K08388, to FD7.0K07371, it is mounted on a bracket
hanging above the heatsink assembly. Remove the static switch driver board and replace it
with the one provided.

202-3 Refer to Figure 3. Locate your backfeed relay driver board mounted behind the backfeed
relay under the DIN rail. Determine if your board has the jumper labeled J2. If changing to
120 VAC input, move the jumper to the <120V position. If changing to 208 or 240 VAC,
move the jumper to the 2 200 V position.

2 -:-0-:- =

o < =m0 0

F=; Uogy —-—

eE b= ®
Figure 3

TIP 611 December 9, 1993 Page 4 RESTRICTED



Section 300 Winng Changes

. is section covers the rewiring of the monitor transformer and DIN rail.

Section 301 Wiring Changes 120 to 208 or 240 (FD 7 KVA Only)

301-1 Locate the monitor transformer near the DIN rail in the unit. See Figure 4.
301-2 Remove the gray jumper between pins 2 and 5 (2 and 6 Signal Transformer).
301-3 Move the jumper between pins 1 and 3 (1 and 4 Signal Transformer) and connect between pins
2 and 3 (2 and 4 Signal Transformer).
301-4 240 Volt Input - Connect the white wire with blue tracer to pin 5 (pin 6 on Signal
Transformer).
208 Volt Input - Connect the white wire with blue tracer to pin 4 (pin 5 on Signal
Transformer).
301-5 Locate the DIN rail. Remove Jumper A (see note) and Jumper B shown in Figure 5-1. Install
Jumper C between terminal blocks 7 and 8 shown in Figure 5-2 or Figure 5-3.
Note: Starting at serial number FD7K 10738, Jumper A is replaced by a longer jumper that
connects from terminal 4 on the backfeed relay 1o DIN rail biock 7.
301-6 208 Volt Input - Move the static switch wire labeled HRS-104 (or BAA-0339 with small
orange wire) to terminal block #6. See Figure 5-2.
. 240 Volt Input - Move the static switch wire labeled HRS-104 {or BAA-0339 with smail
orange wire) to terminal block #5. See Figure 5-3.
301-7  Torque the DIN Rail screws to 26 inch Ibs. and go to Section 400 Calibration.
120 VOLT LINE 208/240 VOLT LINE
Beevme——11 5 6|12 10 Yotrer 240vAC 5 6|12 10 e
|| Bive Whita with Blue
GWT;A\;"I;; 4 5 119 Wire lelégv‘:ra“ 4 5 11 9 Wire
- 3 41108 %ﬁ',.‘g'{:(r 3 4108
w2 2|8 7 o —- 2 2|8 7 e
e 1 1|7 6 we M, 1 1]7 6 e

Transformers manufactured by Cramer are numbered 1-10.
Transformers manufactured by Signal are numbered 1-12.

Figure 4

Page 3 TIP 611 December 9, 1993 RESTRICTED



Section 302 Wiring Changes 208 or 240 to 120 (FD 7 KVA Only)

302-1

302-2

302-3

302-4

302-5

302-6

302-7

Locate the monitor transformer near the DIN rail in the unit. See Figure 4.

Move the jumper between pins 2 and 3 (2 and 4 Signal Transformer) and connect between pins
| and 3 (1 and 4 Signal Transformer).

Install a jumper between pins 2 and 5 (2 and 6 Signal Transformer).
Connect the white wire with blue tracer to pin 5 (pin 6 on Signal Transformer).
Locate the DIN rail. Make one of the following DIN rail changes

A) If your unit has Jumper C or the bus bar shown in Figure 5-2 or 4-3 remove it. Instail
Jumper A between terminals blocks 5 and 8 and Jumper B between terminal blocks 7 and 9

shown in Figure 5-1.

B) If your unit has the two transformer leads labeled 7 and 8 terminated in DIN block 7,
remove transformer lead 8. Insert transformer lead 8 in DIN rail block 5 along with
transformer lead 5. Find the white wire labeled WIA-0866 (provided), and install one end
in terminal 4 of the backfeed relay along with transformer lead #9. Place the other end of
the white wire in DIN rail block #7 along with transformer lead #7.

Connect the static switch wire labeled HRS-104 (or BAA-0339 with small orange wire) to
terminal block #5 shown in Figure 5-1.

Torque the DIN rail screws to 26 inch Ibs. and go to Section 400 Calibration.

Section 303 Wiring Changes 208 to 240 or 240 to 208

303-1

303-2

303-3

303-4

TIP 611

Locate the monitor transformer near the DIN rail in the unit. Sec Figure 4.

240 Volt Input - Connect the white wire with blue tracer to pin 5 (pin 6 on Signal

Transformer).
208 Volt Input - Connect the white wire with blue tracer to pin 4 (pin 5 on Signal

Transformer).

FD 7 KVA FERRUPS DIN RAIL
208 Volt lnput - Move the static switch wire labeled HRS-104 (or BAA-0339 with small

orange wire) to terminal block #6. See Figure 5-2.
240 Volt Input - Move the static switch wire labeled HRS-104 (or BAA-0339 with smail

orange wire) to terminal block #5. See Figure 5-3.

FD 10, 12.5 and 18 KVA FERRUPS DIN RAIL
DIN rail terminal blocks for AC Input will be rearranged in Figure 5-4 and Figure 53-5 for older
FERRUPS: however, the connections are still the same.

208 Volt Input - Move the static switch wire labeled BAA-0191 (or BAA-0403 with smalil
orange wire) to terminal block #6. See Figure 5-4.
240 Volt Input - Move the static swilch wire labeled BAA-0191 (or BAA-0403 with small
orange wire) to terminal block #5. See Figure 5-5.

Torqué the DIN Rail screws to 26 inch lbs. and go to Section 400 Calibration.

December 9, 1993 Page 6 RESTRICTED




FD 7 KVA DIN Rail Diagrams

Figure 5-1 120 Volt Input FD 7 KVA DIN Rail Diagram
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Figure S-2 208 Voit Input FD 7 KVA DIN Rail Diagram
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Figure 5-3 240 Volt Input FD 7 KVA DIN Rail Diagram
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FD 10, 12.5 and 18 KVA DIN Rail Diagrams

Figure 5-4 208 Volt Input FD 10, 12.5 and 18 KVA DIN Rail Diagram
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Figure 5-5 240 Volt Input FD 10, 12.5 and 18 KVA DIN Raijl Diagram
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Section 400 Perform a Software calibration
400-1  Refer to the User's Manual for startup procedure. You must be familiar with the UPS

keypad operation to calibrate the software parameters. Enter the Factory password before

attempting to change the parameter values.

400-2  Program the new AC input voltage into parameter #49 (VinNom).

400-3  Measure the actual input voltage. Program the measured value into parameter #1 (VIn).

400-4  Subtract 2 volts from the value programmed into parameter 1. Program this reduced

value into parameter #61 (V Reftbl).

400-5  Measure the AC amperes in with the ammeter. Program the measured AC amperes value

into parameter #3 (I In).

400-6  Call BEST's Technical Support Center if you have any problems or questions.

TIP 611
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Semt. 1, 1992

FD and QFD Battery Charger Control

Best Power Technology, Inc.

This Technical Information Publication describes how to set the dip switches for charger control.
The switches should be set if batteries are added to extended runtime,

a Warning

UPS units are designed to provide power under a variety of operating conditions.
Dangerous voltages may be present even if AC line voltage is remo

UPS batteries are high current sources. Shorting battery termi severe arcing,
equipment damage and injury. A short circuit can cause a ode. Always wear
)

protective clothing and eye protection and use insulated orking near batteries.

The tables on page 2 are the recommendations
to the Amp Hour Rating. A battery string j
the correct voltage DC. For example
48VDC in one string.

ger size and battery string according
ber of batteries connected in series to equal
batteries connected in series is equal to

To use the tables, read the loy:
1. Find ger that is being used. (5, 10, or 20 Amp)
2. Look at 2 for the total Amp/Hour Range of the battery bank or string.
3. The next four columns will tell you what dip switches need to be on or off,

These four dip switches are located on the Power Board.

BEST does not recommend a charger with a string of batteries that is not listed in the tables.
For example; any string above 400 Amp/Hours is not recommended for a 5 Amp Charger.

LPT-0613C RESTRICTED
Copyright 1992, BEST Power Technology, Inc.

Best Power Technology. [nc.
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5 AMP CHARGER

Battery Size Amp/Hour Switch 1 Switch 2 Switch 3 Switch 4
(Amp/Hour) Range On/Off On/Off On/Off On/Off
24 20-30 On On On On
31 30-50 On On On Off
55 50-75 On On Off On
80 75-100 On Off Off On
100 100-150 Off Off Off On
150 150-200 On On Off Off
200 200-300 Off On Off Off
300 300-400 Off Off Off [ Off
l_‘—-—_'—*—__—i-___—tmr —
= = =
10 AMP CHARGER
Battery Size Amp/Hour Switch 1 Switch 2 Switch 3 Switch 4
{(Amp/Hour) Range On/Off On/Off On/Off On/Off
55 50-75 Off Off Off On
1- 80 75-100 On On On Off
100 100-150 On Off On Off
150 150-200 Off Off On Off
200 200-300 On On Off Off
300 300-400 On Off Off Off
'T 400 400-500 Off Off Off Off
—_— L | S [ VI |

%

20 AMP CHARGER

Battery Size Amp/Hour Switch 1 Switch 2 ' | Switch 3 Switch 4

(Amp/Hour) Range On/Off On/Off On/Off On/Off
80 75-100 On On On On
100 100-150 Off Off On On
150 150-200 Off Off Off On
200 200-300 On On On Off
300 300-400 On Off On Off
400 400-600 Off Off On Off
600 600-800 off On Off Off
800 800-1000 on | off Off off

2 TIP613  Sept. 1, 1992
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. Changing AG Input Voliages in FERRUPS® :

\L ! ;

' ] [ ) L X
-

| H B [ . !

This Technical Information Publication describes how to change the AC input operating voltage
on QFD10, 12.5, and 18KV A models.
Tools Needed:

Standard screwdriver True RMS AC Voltmeter  True RMS AC Amp meter

W e eaeees Warning ----------ceccemcmmeccceennn. 1
UPS units are designed to provide power under a variety of operating conditions.
Dangerous voltages may be present, even, if input AC line voltage is removed. AC and
DC voitages are present at the DIN rail terminals.
UPS batteries are high current sources. Shorting battery terminals or DC DIN rail
terminals can cause severe arcing, equipment damage and injury. A short circuit can
cause a battery to explode. Always wear protective clothing and eye protection and use
insulated tools when working near batteries.
Make certain the UPS will comply with all appticable electric codes when the voltage
change has been completed. -
100: There are two procedures that must be completed to change the AC input voltage.

A. Change DIN rail connections.

B. Perform a software calibration.

NOTE: For 50 Hz applications, the monitor transformer does not change.

Complete only the Sections indicated in Table 200 on the following page.

IPTB611Q RESTRICTED
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Section 200 For 220, 230 or 240 VAC voltage change.

Converting from: To: Move BAA-191 Go to
from -~ to Section #
220 VAC 230 VAC #7 #6 300
220 VAC 240 VAC #7 #5 300
230 VAC 240 VAC #6 #5 300
230 VAC 220 VAC #6 #7 300
240 VAC 220 VAC #5 #7 300
240 VAC 230 VAC #5 #6 300
Table 200
If the FERRUPS is in operation, follow the TURNOFF and SHUTDOWN procedure in the User’
Manual.
201  DIN rail change
201-1 Find the DIN rail at the back of the UPS.
201-2 Move BAA-191 as indicated in Table 200.
201-3 Refer to Figure 201-1 for QFD 10, 12.5, & 18 KVA.

Figure 201-1 for QFD10, 12.5, & 18KVA UPS DIN RAILS - 220, 230, & 240 VAC

DC
AC OUT 6 5 AC N
— — — ] - +DC| -DC
‘ 230 240

| Xt X1 xT2 X2 ‘ l L

3 ) = N L1 =

G o~ — 25 g
sy ——— BAA-191 b ‘
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Section 300 Perform a Software calibration.

. 301  Refer to User’'s Manual for startup procedure. You must be familiar with the UPS
keypad operation to calibrate the software parameters. Enter the Factory password
before attempting to change the parameter values.

301-1 Program the new AC input voltage into parameter #49 (VinNom).

301-2 Measure the actual input voltage and program the measured value into parameter
#1 (V In).

301-3 Subtract 2 volts from the value programmed into parameter 1. Program this
reduced value into parameter #61 (V Reftbl).

301-4 Measure the AC amperes in with the amp meter. Program the measured AC
amperes value into parameter #3 (I In).

301-5 Call the Service Department if you have any problems or questions.

Page 3 (Q)TIP 611 February 20, 1991
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Pictorial Layouts and System Schematics

800 Module Pictorials

800-1 Logic Board

800-2 Power Board

800-3 IEEE-587

800-4 10 KVA Heatsink |
800-5 12.5 KVA Heatsink |
800-6 18 KVA Heatsink |

801 Unit Pictorials

801-1 10 - 18 KVA Top View
801-2 10 - 18 KVA Left Side
801-3 . 10 - 18 KVA Right Side
801-4 Battery Cabinet Left Side
801-5 Battery Cabinet Right Side

802 Schematics

802-1 10 - 18 KVA System Schematics Page 1 of 3
. 802-2 10 - 18 KVA System Schematics Page 2 of 3
802-3 10 - 18 KVA System Schematics Page 3 of 3

|
|
| Section 800 - Pictorials and Schematics 800
|



J1 To LED Board

PLL Adjustment J7 RS232 Port Ribbon Cable

| Peak Adjustment

FERRUPS Controt
Program EPROM

Back-up Batlery Powet

J6 Ribbon Cable J13 Aibbon Cable
From Power Board From Power Board

800-1 Logic Board




Positive Batlery {E7) Posilive Lead From Right SCR

R I R T R O . . K Negalive Battery (E9)

Leads To AC To DC Rectifier __IESALI
* e H

SCR Leads To Hea!l Sink Assembly (J8)

— %— Right SCR Lead To Heat Sink Assembly {J9)

o I 2 et

.q:l._r.....r! mm\ Logic Ground (J10}

.

Left SCR Gale Leads To
Heat Sink Assembly {J11)

OEM Option _ES
%— SCR Gate 1 To Static Switch (J12)

-~ +—SCR Gate ? To Static Switch (J13)

AC Outpul Monitor Fuse
250 Volt 5 Amp (F 1}

DC Protection Fuse (250 Volt 1.5 Amp {(F2)

Positive NC Connector (J7) Voliage Regulalors

800-2 10-18KVA Power Board



AC Input Suppressor Cap
AC Input Suppressor Cap = CERRERRRiNEie,,

Despiker Fuses (5 Amp 250 Volt)

Naspiker Fuse (5 Amp 250 Volt)

[L T
OL0G

MOV's (Metal Oxide Varistor)

800-3 IEEE-587



"8 From Power Board

DC Shunt

i3 From Power Board

Right Steering SCR

SCR Package Heat Sink Temperature Probe

Left Steering SCR

————ee

DC Shunt

Snubber

Static Swilich

g St XSS P13 From Power Board

Jat
Y
“T..nv' P12 From Power Board
F=s )
P11 From Power Board

Wires o J5 On Power Board

800-4 10KVA Heal Sink Assembly



NC Shunt

|
|
|
7 I'8 From Power Board __ Wi

P13 From Power Board

P12 From Power Board

Static Swilch
Snubber

Right SCR Steering

Heat Sink Right
lemperaiure SCR Package
Probe

Left
SCR Package

P11 From Power Board

_ Lelt SCR Steering

800-5 12 5KVA Heatsink Assembly



DC Shuni Heat Sink Temperature Probe

Stalic Switch

Left SCR Steeri ey a . . ..
e eering I~ ..-."JL = P . . Snubber

Right SCR Steering

P12 From Power Board

P13 From Power Board

P8 From Power Board

11 From Power Board

Lef1 SCR Package Right SCA Package

800-6 1BKVA Heal Sink Assembly




tHtand-held Remaote Control Panel

AC Qutput Current Torroid

AC Inpul Meonitor Transtormer

[N AVIRLY

Logic Board

Power Board

AC Inpul Current Torroid

DIN Rail

BOt-1

10-18KVA Top View



[EEE 587 Board

RS$232 Communications Por!

Main DC Fuse

ok mn

i3

Main Ferro Transformer

ry—————

-
g

. ——— -

+
Pl

1

-

- Power Board
— :
Charger Fuse (250 Volt 20 Amp) |

SCR Diode

DC Filter Caps

Fans

=
B
:

Tank Circuit 7

B0O1-2 10-18KVA Left Side <.mi



Logic Board

AC Inpul Fuse

AC Output Current Torroid

Power Board

RS232 Communications Port

‘Fan Shroud

Heal Sink Assembly

Fans
Main Ferro Transtormer

Tank Circuit

801-3 10-18KVA Righl Side View



DIN Rail

-~ - - 0 e

DC Disconnect

801-4 Battery Cabinet Lell Side
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801-5 Battery Cabinet Right View
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Welcome to the growing FERRUPS family. FERRUPS represents a breakthrough in the design of advanced, on-
line uninterruptible power systems.

Please read this manual thoroughly before operating your FERRUPS. Keep this manual handy for future reference.

001 About Best Power Technology, Inc.

EST in March 1977, with the help of a steadfast core of relatives and friends. The

The Paul family formed B
—— located in Central Wisconsin — as headquarters for its new company.

family chose rural Necedah

mber 1983. The next year BEST introduced the
FERRUPS in March 1986; the third in October
ration in November 1993.

BEST introduced the first generation of FERRUPS in Septe
MICRO-FERRUPS line. We introduced the second generation
1987; the advanced technology series in May 1990; and the present gene
BEST is the world’s largest manufacturer of on-line, single-phase UPS for microcomputers, minicomputers,
workstations and Local Area Networks (LANS).

J02 If You Have a Problem or a Question

outstanding customer service. Qur Technical Support Center

Best Power Technology, Incorporated is committed to
have. A service technician is available

is happy to help you with any problems or answer any questions you may
24 hours a day, 365 days a year. Just call

Technical Support: 800-356-5737 (U.S.A. and Canada) or (608) 565-2100

Technical Support Fax: 1 (608) 565-7642
Bulletin Board Service: 1 (608) 565-7424
CompuServ: Go BEST at any ! prompt.

003 If You Need More Information

This manual provides the information you need for basic operation of your FERRUPS. If you have a special
application or if you need more in-depth information, BEST offers an excellent selection of literaturc to help you.

Simply call your local BEST office. We'll be happy to meet your information needs promptly.
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FERRUPS units come in different sizes. This section will help you choose the startup section for your model; it will aiso
help you decide if you need to install the FERRUPS before startup.

FERRUPS.

\
Does your UPS look like one of the models below? If so, use the drawing to find the startup section for your size
|
|

w

DoODDD éggzgl'gg
e ———— poog D O
I
5’ AT
10]
500VA-3.1KVA gpoon 4.3KVA-18KVA
Go to Section 202. Go to Section 2
Asesr EHE i
jy |
w ‘
|

If your FERRUPS does not have a plug, or if it has a separate battery cabinet, make sure it has been installed. Then, use
the drawing to find your FERRUPS size and the startup section.

Page 2



This section provides step-by-step instructions on starting your FERRUPS. We’ll explain how to tum on DC and
AC power and how to prepare the UPS to support your equipment.

201 Storing Your FERRUPS

If you are not going to use your FERRUPS right away, you must store it between —20° and +40° Celsius (-4°
1o +104° Fahrenheit). If you remove the batteries and store them separately, you can store the UPS itself at —20°
1o +60° C (—4° 10 +140° F). Keep batteries in storage fully charged. Recharge the batteries every 90 days.
Batteries will have a longer shelf life if you store them below 77° F (25° C).

202 Startup: FE and QFE 500VA-3.1KVA

Make sure the temperature is 0° to 40° Celsius (32° to 104° Fahrenheit). The relative humidity must be
0-95% without condensation, The air must be free of dust, chemicals that corrode or other contaminants,
and the air must be free to move around FERRUPS.

Back View

S500VA-850VA 1.15KVA-14KVA 1.8KVA-3.1KVA
1 = On/Off Switch 2 = Output Receptacles (for your equipment)
3 = R$232 Communication Port 4 = Alarm Silence Switch

Page 3



If your FERRUPS has an input plug, plug in the

UPS. (If your UPS has a removable input cord,

connect the UPS end first.) Once you have plugged

in the FERRUPS, the AC LINE light should light. If
the plug and your outlet (receptacle) do not match, ask your
electrician to install the outlet you need.

If your FERRUPS does not have an input plug, tum the AC
Disconnect Switch on; then, tum the bypass switch to *“UPS.”

H
99

o —
o ==

Note: If you have a separate battery cabinet with a DC
switch on the front, tum the switch on now.

0 0 0

ACLINE READY CHARGING BATTERY
POWER

28
55

Place the ON/OFF (1/0) switch in the ON (1) position. {The On/Off switch is shown in step 1.) After a short
2 startup test, the green READY light should blink for a few seconds and then stay lit.

0 0O O

AC UNE READY CHARGING BATTERY  ALARM
POWER

3 FERRUPS charges the batteries automatically whencver the AC LINE light is on and the BATTERY POWER
light is off. 1f the CHARGING light is on, let the batteries charge. This may take 24 hours. The CHARGING
light will turn off when the batteries have been fully charged.

Page 4
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FERRUPS units with receptacles on the back:
Swilch off your equipment and plug it into the UPS’
receptacles. (If you have a 50 Hz model, use the

i cord or plug provided to connect your equipment to
‘ FERRUPS’ receptacles.) Next, swiich on your
| equipment. If the red Alarm light comes on, see

Section 304 on page 15.

0 . .

FERRUPS units without receptacles on the back: @ @

Switch on the equipment that is connected to your FERRUPS. @ L

If the red Alarm light comes on, see Section 304 on page sy —1

15 C\/ 11

. 111

f A O A
|
111

Fill out the Warranty Registration Card in this manual and return it 0 Best Power Technology.

5 That's it! Your FERRUPS is now providing conditioned, computer-grade power (o your equipment, and
FERRUPS is ready to provide power from its batteries if AC input power goes bad.

If you need to notice a special operating condition, FERRUPS will bring it to your attention. When FERRUPS runs on
battery power, the yellow Battery Power light comes on and FERRUPS beeps a few times each minute. When there is a
FERRUPS alamn, the red Alarm light comes on and FERRUPS sounds the Morse code for the alarm.

See the rest of this manual for information on operation, communication and alarms,
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203 Startup: FE and QFE 4.3KVA-18KVA

|
Make sure the temperature is 0° to 40° Celsius (32° to 104° Fahrenheit). The relative humidity must be 0-95% |
without condensation. The air must be free of dust, chemicals that corrode or other contaminants, and the air must ;
|
|

be free to move around FERRUPS.

Front Panel Lights (LEDs)

FERRUPS Features
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Control Panel

On/OAff Switch

@ -

o 9o
om
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FERRUPS Back View
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2 = R§5232 Communication Port
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If your FERRUPS has an input plug, make sure the AC
1 input power is off at the service panel. Then, plug in the
UPS. If the plug and your outlet (receptacle) do not
match, ask your electrician to install the outlet you need.

If your FERRUPS does not have a plug, make sure your AC
Disconnect switch, bypass switch, and the UPS On/Off switch are

all off at this time.

Next, use the instructions that apply to your model
2 to find and switch on the DC switch:

4.3KVA-7KVA: Use your FERRUPS key to unlock
the lock in the center of the front of FERRUPS. Then, remove
the front panel, find the DC switch, and tum the switch on.
Put the front pane! back on the UPS. If you have battery
cabinets or racks with DC switches, turn those switches on
also.

10KVA-18KVA: Turn the DC switch(es) at your battery
. cabinet(s) or rack(s) on.
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Now, 1o start FERRUPS on battery power, use the

key to turn the On/Off switch on, After a brief self-
3 check, the yellow BATTERY POWER light and the

green READY light will light on the UPS and the

control panel. The UPS will beep every 20 seconds
to let you know it is running on battery power (inverter). The
control panel will scroll this display:

FERRUPS by BEST
Mode: Auto
Charger: Off
Beeper: Enabled

If the red ALARM light is on, read the alarm message on
the control panel display, turn off the On/Off and DC
switches, and call BEST’s Technical Support Center at
800-356-5737 (U.S. and Canada; in other areas, call your
local BEST office).

- If your FERRUPS has a plug, tum the AC input
power on at the service panel. The green AC LINE
light will light. After a few seconds, FERRUPS will
switch from battery power (inverter) to AC input
power. The BATTERY POWER light should tum
off,

4

If your FERRUPS does not have a plug, it has a bypass switch
(either on the back of the FERRUPS or mounted nearby). Tum
the UPS AC Line Disconnect Switch on. Then, tum the UPS
Bypass Switch to “UPS.” The green AC LINE light will light,
After a few scconds, FERRUPS will swiich from battery
power (inverter) to AC input power. The BATTERY POWER
light should tum off.

O 0O O

ACLINE READY CHARGING BATTERY  ALARM
POWER

5 FERRUPS charges the batleries automatically whenever the AC LINE light is on and the BATTERY POWE

L]

READY CHARGING BATTERY ALARM
POWER

L]

AC LINE

OFF

@0N

N\GESP

UPS UPS AC LINE
BYPASS DISCONNECT
SWITCH SWITCH

light is off. If the CHARGING light is on, let the baiteries charge. This may take 24 hours. The CHARGI
light will tum off when the batteries have been fully charged.
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Now, you can set the time and date using the control panel. FERRUPS needs the correct time and date for its

6 Alarm and Inverter Logs, so you should reset the time and date whenever FERRUPS has been shut down. First,

you need to enter the User Password (377).

PRESS THIS KEY:
[CLEAR]
[PROGRAM]
[317117]

[ENTER]

DISPLAY SHOWS:
FERRUPS by BEST
Password:
Password: 377
Level: User

This password lets you look at and change some FERRUPS parameters.

Next, set the time. (This is parameter 0; see Section 305 for more information on parameters.)

; PRESS THIS KEY:
| [DISPLAY]
(0]
[ENTER]
[PROGRAM|

DISPLAY SHOWS:

Display:

Display: 0

00 Time: 11:30:20
00 Pgm:

Enter the correct time using the 24-hour system. To do this, you enter times from 1:00 a.m. to 12:59 p.m. just as you
would read them from a clock. From 1:00 p.m. to 11:59, however, you add 12 hours to the “clock time.” So 8:30 a.m.
would be entered {8] [3] [0, but 8:30 p.m. would be entered [2] [0] (3] [0]. Midnight is [0] [0] [0] [0], 12:30 a.m. is {0]

. [0] [3] (0], and so on.

Enter the current time. For example, if the time is 9:30 am.:

PRESS THIS KEY:

[91(31{0]
[ENTER]

DISPLAY SHOWS.:

00 Pgm: 930
00 Time 09:30:00

Set the date next. The date is parameter 10. To display the date:

PRESS THIS KEY:
{DISPLAY]

(1[0]

[ENTER]
[PROGRAM]

DISPLAY SHOWS:
Display:

Display: 10

10 Date: 01/01/93
10 Pgm:

Now, press the number of the month, then the number of the day of the month, and then the year. For example, to enter

June 14, 1993:

PRESS THIS KEY:
(01 [6] 1] (4] [91 [3)
[ENTER]

DISPLAY SHOWS:
10 Pgm: 061493
10 Date 06/14/93

. Now that you’ve entered the time and date, clear the password by pressing the [CLEAR] key twice (until you see the
message “Password Cleared” on the control panel display).
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s

FERRUPS units_with receptacles on the

7 e ®, @
Switch off the equipment you want to 0]
protect, and plug it into the UPS’

receptacles. Then, switch on your equipment. If the

red Alarm light comes on, see Section 304 on page

15. |-
e o o o
FERRUPS units without receptacles: @ @ @
Switch on the equipment connected to your @@
FERRUPS. If the red Alarm light comes on, see s o ° o ——
Section 304 on page 15. ,[ } } _,'
f -
1

card helps BEST's Technical Support Center when your FERRUPS needs routine maintenance or if there is a

problem. .

That's it! Your FERRUPS is now providing conditioned, computer-grade power to your equipment, and FERRUPS is
ready to provide power from its batteries if AC input power goes bad.

8 Please fill out the Warranty Registration Card in this manual and retum it to Best Power Technology. This

If you need to notice a special operating condition, FERRUPS will bring it to your atiention. When FERRUPS runs on
battery power, the yellow Battery Power light comes on and FERRUPS beeps a few times each minute. When there is a
FERRUPS alarm, the red Alarm light comes on and FERRUPS sounds the Morse code for the alamm,

See the rest of this manual for information on operation, communication and alarms.
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This section will describe how FERRUPS works, We'll discuss the meaning of the indicator lights and describe
how to use the control panel. We'll also describe what the automatic sysiem test does, what alarms mean, what
parameters are, and how to read the Alarm and Inverter Logs. Finally, we’ll see how to tum off FERRUPS.

301 Front Panel Lights

At the front of your FERRUPS is a panel with five lights (LEDs). These lights tell you several things about the
operating status of the FERRUPS.

AC LINE READY CHARGING BATTERY ALARM
POWER

Light (LED) | Color | What It Means When It's What It Means When It’s What It Means When It
ON OFF Blinks

AC LINE Green | FERRUPS is gelting power FERRUPS is not getling input | Not applicable.
from the AC input power power; there is an outage, the
source, AC input breaker is (ripped, or

you have unplugged the UPS,

READY Green | FERRUPS is ready to provide | FERRUPS cannot provide You have just started
backup power from its backup power; it may be in the | FERRUPS; FERRUPS is
batteries when needed. Line Condition Mode or the testing the batteries as part of

Off Mode (see Section 302), the automatic system test
or its batteries may be (see Section 303); or, you
discharged, or it may be have started a timed
running on batiery power. shutdown (Section 402).

CHARGING | Green | FERRUPS is charging the The battery charger is off, Not applicable.
batteries. balteries are at full charge.

BATTERY Yellow | FERRUPS is providing power | FERRUPS is providing FERRUPS is testing the

POWER from its batteries; it is in the conditioned power from the inverter as part of the
Inverter Mode. AC input power source, or automatic system tesl. {See

FERRUPS is off. Section 303.)

ALARM Red FERRUPS is warning you that | No alarm exists. Not applicable.
an alarm exists. If you have
not silenced the alarm beeper,
you should be hearing a code
that tells you what the problem
is. (See Section 304.) If you
have a control panel, an alarm
message appears on ils display.
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302 How to Use the Control Panel

The control panel comes with all FE/QFE 4.3KVA-18KVA models. If you have an FE/QFE 500VA-3.1KVA, you
may have ordered the control panel as an option. If you have, please see TIP 407 to connect the control panel.

reany O

BATTERY
POWER

anrm O

The control panel is attached to the front of your FERRUPS with a six-foot (1.8-meter) cable, which lets you pick
up the control panel and hold it in your hand. The panel’s READY, BATTERY POWER and ALARM lights work
like the READY, BATTERY POWER and ALARM lights on the front of the UPS. (See Section 301.}

Using the control panel’s keys, you can change FERRUPS system modes and display and change parameters. You
can also lock the control panel and change some of its features. If you press the wrong key at any time, press
[CLEAR] and then the correct key. The control panel will click each time you press a key.

How to Change Operating Modes:

There are four UPS operating modes: Auto, Inverter (Battery Power), Line Condition, and Off. FERRUPS will
select the appropriate operaling mode automatically; however, there may be times when you need to set the
operating mode manually from the control panel. Notice that the names of the operating modes appear in red on
the bottom of keys 1-4.

—— - A A =

Operating Mode How to Select It What It Means
Off Press [CONTROL] [1] FERRUPS is not providing power to your equipment, but you
{ENTER} (ENTER]. can still use the control panel. The READY light is off.
Auto Press [CONTROL.] [2] This is the normal operating mode. FERRUPS is conditioning
[ENTER] [ENTER]. AC input power and providing this conditioned power to y
equipment, and it is ready to switch to battery power if
necessary. The AC LINE and READY lights should be on.
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Operating Mode

How to Select It

What It Means

Line Condition Press

[CONTROL] [3]

[ENTER] [ENTER].

FERRUPS is conditioning AC input power and providing this
conditioned power to your equipment, but if there is an input
power problem, FERRUPS will not switch to battery power.
Instead, FERRUPS will sound the Low AC Out alarm, The
READY light is off when FERRUPS is in this mode.

Inverter On Press

[CONTROL] {4]

(Battery Power) [ENTER] [ENTER]).

FERRUPS converts batlery power 1o AC power for your
equipment. It will not charge the batteries. The BATTERY
POWER light is on. FERRUPS calculates the runtime
remaining and sounds an alarm when runtime starts to get
low.

Il

How to Enter Passwords

To display or change some parameters, you will need a password. The User Password is 377. To enter the User

Password, follow these steps:

PRESS THIS

KEY:

[CLEAR]
[PROGRAM]}
(31 (7] [7]
[ENTER]

DISPLAY SHOWS:

FERRUPS by BEST
Password.
Password: 377
Level: User

When you want to clear the password, press the [CLEAR] key until you see “Password Cleared” on the control

panel display.

How to Display and Change Parameters

To display a parameter press [DISPLAY], the parameter number, and [ENTER). (The names of the first 11
parameters appear in green on the top of the number keys.) For example, to display parameter O (time), follow

these steps:

PRESS THIS

KEY:

[DISPLAY]

{0
[ENTER]

DISPLAY SHOWS:

Display:
Display: 0
00 Time 07:04:08

To change a parameter, display it first. Then, press [PROGRAM], enter the new value you want for the parameter,
and press [ENTER]. (You will need a password if you need to change parameters.) For example, to change
parameter O (time), follow these steps:

PRESS THIS

KEY:

[DISPLAY] (0] (ENTER]
[PROGRAM]
(9] (3] (O]
[ENTER]

DISPLAY SHOWS:
00 Time 07:04:08
00 Pgm:

00 Pgm: 930

00 Time 09:30:00
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How to Lock and Unlock the Control Panel

You may need to disable (lock) your contro! panel if you want to limit its use. When you disable the control
panel, it will not respond to its keys until you enable it again. To disable the panel, press the keys shown below.
(Make sure you have the Unlock number shown below.)

PRESS THESE KEYS: DISPLAY READS:
[CLEAR] and {[ENTER) together -Keypad Locked-

When you lock the control panel, it will beep and show the display above for about two seconds; the control panel
will beep and show this display whenever you try to use the keys. The front panel lights (LEDs) will continue 10
show the UPS’ status, and the control panel will show UPS alarms. To enable the control panel again,

PRESS THESE KEYS: DISPLAY READS:
[CLEAR] and [ENTER] together Unlock #;

(8] [2] [0] [4] (9] Unlock #: 82049
[ENTER] Keypad Unlocked

After about two seconds, the control panel will show the same display it showed before you unlocked it. If you
enter the wrong Unlock number, the control panel will display “-Keypad Locked-" for two seconds, and the control
panel will remain locked.

How to Use the Configuration Menu . .

Your control panel includes a Configuration Menu that lets you adjust its baud rate and brightness, tumn the beeper
on or off, tum off the click you hear when you press keys, and control other features. The label on the back of
your control panel includes more information on this menu. (See the drawing below.)

Remote Control Panel (RCP)
Access Instructions for Configuration Menu

Simuitaneously press [CONTROL] and [PROGRAM] to enter RCP
Configuration menu

At any time: Press [ENTER] to display/edit next menu itam
Press [PROGRAM] to exit menu and save changes
Pross {[CLEAR] to exit menu without saving changes

e lom | Range-
Baud Rate 0-5 0=300, 1=1200, 2=2400, 3=4800, 4=9600, 5=19200

Brightness 0 - 7 | Display brightnass: 0=Min, 7=Max
Beeper 0 - 1 | Beeper enabled? 0=No, 1=Yes

Kayclick 0 - 1 | Kayclick enabled? 0=No, 1=Yes
Repeat 0 - 1 | Autorepeal of depressed key? 0=No, 1=Yes
Connect 0-1 Send "123DCP" at startup? 0O=No, 1=Yes
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303 Automatic System Test

FERRUPS regularly tests its memory, batteries and inverter (o make sure they will perform when you need them.
(The factory setting for the time between tests is seven days.) During the system test, the BATTERY POWER and

READY lights will blink,

Logic Test:

First, FERRUPS checks its memory. If it finds a problem, the UPS sounds alarm O, Memory
Check (— — —). (See Section 304.)

Inverter Test: The inverter converts DC battery power into the AC power your equipment uses. During the

Battery Test:

Inverter Test, FERRUPS pulses its inverter to see if it delivers the proper amount of current. If
not, FERRUPS sounds alarm N, “Check Inverter” (— »). (See Section 304.) Although it is testing
the inverter, FERRUPS is not in “Inverter Mode™; it continues to condition input power, and it
is ready to provide battery power if there is a power outage. The BATTERY POWER light will
blink during this part of the test.

FERRUPS also checks its batteries to make sure that they can support your equipment for the
minimum specified runtime. If not, FERRUPS sounds alarm M, “Check Battery” {(— —). (See
Section 304.) The READY light will blink during this part of the test.

For the results of the last system test, you can display parameter 26. (See Section 305.)

. 304 ALARMS: What They Mean, What to Do about Them
When FERRUPS detects a problem, it

» sounds an alarm code,
» lights up the red ALARM light on the front panel (and the control panel if you have one), and
« displays an error message on the control panel (if you have one).

Here's how you should react:

1.

Find out which alarm FERRUPS is sounding. If you have a control panel, you can read the alarm
on the display. If you do not have a control panel, listen to the FERRUPS alarm code; FERRUPS
will sound the Morse Code for the alarm letter. (See the alarm table on the next two pages to
match the code to a letter.)

Find the alam in the table on the next two pages. This table will tell you what the alarm means
and how to react to it. If the table tells you to call BEST, call your local BEST office. (In the U.S.
and Canada, call 800-356-5737.)

If you want to silence the alarm beep, follow the instructions below.

FE/QFE 500VA-3.1KVA: Find the Alarm Silence Switch on the upper right corner of the back
of your FERRUPS. Tumn this switch off.

FE/QFE 4.3KVA-18KVA: Press [CONTROL] [5] [ENTER] [ENTER] on the control panel.
Remember to turn the alarm becp back on (either through a switch or the control panel) after
you’ve corrected the problem that caused the alarm. If you forget to do this, FERRUPS will not

be able to sound an alarm code (beep) the next time there’s an alarm. (FERRUPS will still show
a red ALARM light and flash an alarm message on the control panel display.)
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too high. If the wmperature
reaches a preset point, the UPS
will shut down.

Letter | Audio | Alarm Message What It Means What To Do
Code
A .= Low Battery ' The battery charge is low The UPS will shut down. Before this alarm, you
' because the system was running | should have received a “Low Runtime” alarm (-~
on battery power, or the DC * «) to warn you lo shut down your equipment.
Switch is not on. When AC power returns, turn FERRUPS on
again. The green CHARGING LED should light
as the balteries recharge.

B ~a s+ | Near Low Battery | The battery voltage has reached | The alarm should clear itself when the battery
the Near Low Battery set point. | charger has charged the batteries enough.

C- —+ —« | High Battery There may be a problem with Phone BEST’s Technical Support Center.
the charging circuil or
parameter scitings.

D —e Low Runtime The unit is running on battery Do an orderly shutdown of your equipment.
power, and the battery runtime | Then turn FERRUPS off 10 conserve battery
remaining is low. power, When AC input power returns, tum

FERRUPS on again.

E . Low AC Output The output voltage is below a The UPS will shut down. Shut down your

preprogrammed setpoint. equipment or bypass the UPS, and tum the UPS
switch off. Phone BEST's Technical Support
Center.

F = » —« | High AC Output The output voltage is higher The UPS will shut down, Phone BEST's
than the alarm setting. Technical Support Center. .

G ——= Output Overload Your equipment is drawing Reduce the amount of equipment using E
more volt-amps (power) than FERRUPS power and tum FERRUPS on again.
FERRUPS can provide. (See If the problem persists, phone BEST's Technical
your model's VA rating.) The Support Center.
unit will continue to run with
overloads as high as 125% for
10 minutes and then shut down.

H soee Hi Ambient Temp | The temperature inside the unit | If the UPS has shut down, call BEST's
is too high. If the temperature Technical Support Center. If not, correct the
reaches a preset point, the unit | cause of the high temperature if possible and
will shut down. turn FERRUPS on again. If the problem

persists, phone BEST’s Technical Support
Center.

i . Hi Heatsink Temp | The inverter temperature is too | If the UPS has shut down, call BEST's
high. If the temperature reaches | Technical Support Center. If not, shut down
a preset point, the UPS will - your equipment or bypass the UPS; wum the
shut down, UPS off. Phone BEST's Technical Support

Center.

J » ——-— | User Test Alarm The user is testing the alarm To start the user test alarm from the controt
feature. panel, press [CONTROL)] [8] [ENTER]. Repeal

the procedure to tum the alarm off.

K —.— Hi Transfmr Temp | The transformer temperature is | The UPS may have shut down; if so, call

BEST's Technical Support Center. If the UPS
has not shut down, shut down your equipment
or bypass the UPS; then, turn the UPS off an
call BEST's Technical Support Center.
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Letter | Audio | Alarm Message What It Means What To Do
Code

M - Check Battery The baticries have failed the Phone BEST’s Technical Support Center.
automatic system test.

N — Check Inverter The inverter has failed the Phone BEST’s Technical Support Center.
automatic system test.

0 ~—— | Memory Check Possible microprocessor Shut down your equipment or bypass the UPS;
problem. turn the UPS off. Phone BEST"s Technical

' Support Center.
P + — —+« | Emergency The Remote Emergency Power | To restart the UPS, disconnect the signal to pin
PwrOff Off feature has been aclivated 21 on the RS232 pont. If you have a control

at the RS232 port. (See Section | panel, put the FERRUPS in Auto Mode. If not,
403.) wrn the On/Qff switch off and then on again.

Q -~ —+—1{ Hi PFM Res The Power Factor Module’s If the UPS has shut down, call BEST’s

Temp temperature is (oo high. If the Technical Support Center. If not, shut down
temperature reaches a preset your equipment or bypass the UPS; then, um
point, the UPS will shut down. | the UPS off and call BEST's Technical Support
Center.

R . Probe Missing A temperature probe is missing | The UPS may shut down. Call BEST's
or damaged. Technical Support Center.

) vee High AC Input The input voltage is higher than | Phone BEST’s Technical Support Center.
the alarm setting.

T - Call Service The UPS has detected a The UPS will shut down. Call BEST's

. problem that requires service. Technical Support Center.

305 Parameter Table

The table on the next two pages shows the first 26 parameters. You can view or resel the parameters with a
FERRUPS control panel or a terminal or computer (Section 402). Some of these parameters can keep track of
information (like Time, Date, or the Alarm and Inverter Logs) or display operating and power conditions (like
voltage, current or temperature). Other parameters (like User ID) let you program FERRUPS for special situations.

« If you plan to view or change parameters from the control panel, see Section 302 for instructions.

« If you plan to view or change parameters from a terminal or computer that you have connected to the
RS232 port, see the commands in Section 402. When you use commands to display or change
paramelers, you can identify the parameter with either its number or name. (The table shows both.) If
you use the name, you can enter the whole parameter name or just the short form shown in the table;
you can also abbreviate the parameter name as long as your abbreviation includes the letters in the shon
form.

Although you do not need a password to view any of the first 26 parameters, all of them require a password to
change. (See the Password column in the Parameter Table,) See Section 302 or 402 for password information.

NOTE: All changeable parameters except 0 (Time), 10 (Date) and 15 (Unit ID) are set at the factory.
Only qualified technicians using the proper metering equipment should change other parameters.
Improper calibration may cause the FERRUPS {0 malfunction. Call BEST’s Technical Support
Center before you attempt to change any parameters except 0, 10 and 15.
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Number | Sample Display |Password |Terminal Explanation
Name
{Short Form)
0 00 Time 07:04:00 | User time System Time. FERRUPS uses this time o record alarms and
()] inverter runs. Time must be resel when you restart the unit
after DC power is off.
1 01 VIn 120.7 Service acvolisin The input voliage FERRUPS is receiving. When this value
{vi) drops below the brownout voltage, FERRUPS swilches to
inverter.
2 02 V Ow 120.7 Service acvolisout The voltage FERRUPS is providing 10 your equipment,
(vo)
03 --Reserved-- Reserved
4 04 1 Out 3.1 Service acampsiout The current your equipment is drawing from FERRUPS.
(a0)
5 05 VA Out 374 Change Not | vaout Voli-Amps Out. The total “apparent power” your equipment
Allowed (va} is drawing from FERRUPS. This value is bascd on
parameters 2 and 4, and should be less than or equal to the
VA or KVA rating of your uniL
6 06 1 Ba 0.0 Service ibatt Battery Cument. The amount of current (in amps) the
| (ib) batteries are supplying to the unit when it runs on battery
F power. .
7 07 V Batt 48.51 Service vbatl Batiery Volts. The present battery vollage. FERRUPS wil '.
(vb) atarm il this value is 100 low. ]
8 08 Freq 60.43 Hz |Change Not | frequency In normal operation, this is the frequency of power
Allowed (3] FERRUPS is receiving from the AC input source. If this
value falls outside preset limits, FERRUPS goes to battery
power. When FERRUPS is running on battery power, this is
the frequency FERRUPS is supplying to your equipment.
9 09 RunTime 12m | Change Not | runtime Estimated Runtime Remaining. The amount of time
Allowed (rt) FERRUPS will continue to support your equipment when
FERRUPS is running on battery power. FERRUPS will alarm
when this value falls below a preset limit.
10 10 Date 06/01/93 | User date System Date. FERRUPS uses this date o record alarms and
(d) inverter runs. The date must be reset when you restart the
unit after DC power is tumed off.
.or 11' |11 Amb Temp 23c [ Change Not | ambtemp The temperature (in Celsius) inside the unit. FERRUPS will
Allowed (an) alarm and shut down if this value is too high.
12 12 SinkTemp 26c | Change Not | heatsinktemp | The temperature of the heatsink on the unit's power board.
Allowed (st) FERRUPS will alarm if this value is too high.
13 13 --Reserved-- Reserved

' On a FERRUPS control panel, you can display the Ambient Temperature by pressing [DISPLAY) [ . ] or
(DISPLAY] [1) [1]. '
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“ Number | Sample Display |Password |Terminal Explanation
Name
(Short Form)
14 14 XforTemp 28¢ | Change Not | xfmrtemp The temperature of the transformer. FERRUPS will alarm
Allowed (xt) and shut down if this value is too high. (This parameter is
only active on some models; for other models, the display
will always show -63c.)
15 15 Unit ID User unitident Unit ID. An identification string that can be configured for
Network #1 UPS (id) use with your network.
16 16 FullLoad% 075 | Change Not | fullload Percent of Full Load. The percentage of FERRUPS’ 1otal
Allowed ()] capacity that is actually being used by your equipment.
17 17 Watts 374 Change Not | watts The total “real power” your equipment is drawing from
Allowed (w) FERRUPS.
18 18 PF 0.73 Dist | Change Not | powerfact The power factor of your equipment; the difference in the
Allowed (pf) way it draws voltage and current. Power factor is equal to
Watts Out (parameter 17) divided by VA Out (paramelter 5).
This parameter also tells whether the power factor is leading
(Lead), lagging (Lag), or distortion (Dist).
19 19 VALimit 500 |Change Not | valimit The maximum volt-amps FERRUPS can supply o your
Allowed (val) equipment at the present power factor. The unit will alarm
when VA Out (parameler 5) is higher than this value.
20 20 #PwrQOut 1 1 Change Not | powerout The number of times there has been a loss of input power
Allowed {po) since you started the unit,
21 21 #OvrLds O Change Not |overloads The number of times FERRUPS has sensed an overlead; that
Allowed {ol) is, the number of times VA Qul has been greater than VA
Limit.
22 22 SysHrs 00000 |Change Not |syshours The total number of hours FERRUPS has been operating,
Allowed (sh) regardless of mode. This number does not increase while the
On/Oif switch is tumed off.
23 23 InvMin 0000.0 | Change Not |invmin The total number of minutes the inverter has run since
Allowed (im) startup.
24 24 Inverter Log Change Not |inverterlog A record of the date, time, duration and reason for the last 20
L. 0319 2127 1215 | Allowed (@i inverter (battery power) runs. (See Section 306.)
25 25 Alarm Log Change Not | alarmlog A record of the date, time, duration and reason for the last 20
It A 0319 2127 1215 | Allowed (al) alarms. (See Section 306.)
26 |26 Test Results Change Not | testresults This parameter records the results of the last system test. The
(See explanation.) | Allowed {tr) parameter display includes the time and date of the test and

the results of each part of the system test. (See Section 303.)

Additional Parameters: The microprocessor in your FERRUPS keeps track of more than 100 parameters.
Parameters 27 and above consist of alarm and operation set points, calibration factors and other settings. You
usually do not need access to these parameters for normal operation of the FERRUPS. If you need information
about the full range of FERRUPS parameters, call BEST’s Technical Support Center to ask for TIP 503.
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306 How to Read the Alarm and Inverter Logs

Your FERRUPS makes an entry in its logs every time it sounds an alarm or switches to inverter (battery power).
This information can be helpful in diagnosing problems.

You can view the Alarm and Inverter Logs from either a FERRUPS control panel or a terminal or computer that

you have connected to the RS232 port. (See Section 400 to connect FERRUPS 10 a terminal or computer.)
Reading Logs from a Control Panel

Alarm Log: The Alarm Log is parameter 25. To display the Alarm Log from a control panel, follow these steps:

PRESS THIS KEY: DISPLAY SHOWS;

[DISPLAY] Display:
[2][5] Display: 25
[ENTER] 25 Alam Log

The display will then scroll through the 20 most recent entries in the Alarm Log. If you have not had 20 alarm
conditions, the display will scroll through the entriecs FERRUPS has recorded. You can use the number keys as

you view this scrolling display: .
USE THIS KEY: TO DO THIS: :
[0) Pause the scrolling and start it again.
[1] through [9] Go 10 the next log entry.

Each log entry consisis of four pieces of information: the alarm code, the date (month/day) of the alarm, the time
(in 24-hour time) and the duration (in hours and minutes).

For instance, one entry might look like this:

B 0205 1017 0005
In this example, “B” means the alarm was “Near Low Battery” (see Section 304 for more information on alamm
codes); if alarm B was active, there would be an asterisk (*) after “B.” “0205” means the alarm occurred on
February 5 (2/5). *1017” means the alarm occurred at 10:17 a.m. “0005" means the alarm condition lasted for §
hours and 5 minutes.

Inverter Log: The Inverter Log is parameter 24. To display the Inverter Log, follow these steps:

PRESS THIS KEY: DISPLAY SHOWS:

[DISPLAY] Display:
[2][4] Display: 24
[ENTER] 24 Inverter Log
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The display will then scroll through the 20 most recent entries in the Inverter Log. If the inverter has not run 20
times, the display will scroll through the entries FERRUPS has recorded. You can use the number keys as you

view this scrolling display:

USE THIS KEY: TO DO THIS:
0] Pause the scrolling and start it again,
(1] through [9] Go to the next log entry.

Each entry includes four pieces of information: the inverter code, the date (month/day) of the inverter run, the time
(in 24-hour time) and the duration (in hours and minutes). For instance, one entry might look like this:

L 0205 0951 0015
In this example, “L" means the FERRUPS went to inverter because it lost AC input power, if the inverter was
still running, there would be an asterisk (*) after the “L.” “0205" means the inverter ran on February 5 (2/5).

“0951" means the inverter ran at 9:51 a.m. “0015” means the inverter ran for O hours and 15 minutes.

Here's how to interpret the inverter codes:

| Inverter Code |Meaning Explanation
T Battery Test | FERRUPS went to inverter to lest the batteries.
B Brownout AC input voltage was too low.
L Line Loss AC input power was lost.
“ M Manual The inverter was started manually.
F Frequency Input frequency was too high or oo low.
U R Reset A system reset was performed,

Reading Logs from a Terminal or Computer
You can also read the logs from a terminal or computer that is connected to FERRUPS’ R5232 port.

Alarm Log: To display the Alarm Log on a terminal or computer, you can use the AlarmLog or Logs command.
(See Section 402. The Logs command displays both the Alarm and Inverter Logs.) These commands will display
up to 20 log entries in a table. For example, the log might look like the table below:

Active EventDate EventTime Duration Codg/Event

No  08/25/1993 11:25:32 00:00:45  J-User Test Alarm
No  08/24/1993 12:13:18 00:01:08 A-Low Battery

No  08/24/1993 12:05:07 00:08:11 B-Near Low Battery

The table shows whether the alarm is active now (Active), the date and time of each alarm, how long it lasted
(Duration), and what caused the alarm (Code/Event).

You can also display parameter 25 to view the Alarm Log; this display is the same as the control panel display.
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Inverter Log: To display the Inverter Log on a terminal or computer, you can use the InverterLog o.g
command. (See Section 402. The Logs command displays both the Alarm and Inverter Logs.) These commands
will display up to 20 log entries in a table. For example, the log might look like this:

The table shows whether FERRUPS is running on inverter (battery power) now (Active), the date and time that
FERRUPS ran on battery power, the length of time FERRUPS ran on battery power (Duration), and the reason

Active EventDale EventTime Duration Code/Event
No  08/25/1993 11:25:32  00:00:45 M-Manual tumon
No  08/24/1993 12:13;18 00:01:08 L-Line fault

{Code/Event).

You can also display parameler 24 to view the Inverter Log; this display will be the same as the control panel

display.

307 If You Have an Extended Power Outage

If your power is out for an extended time, your FERRUPS will continue to provide power for your equipment until |

it gets near the end of its runtime. If you wish, you can check how much runtime you have left by reading
parameter 9. (See Section 305.) At a set number of minutes before the end of the runtime (factory default selting

is five minutes), FERRUPS will sound a “Low Runtime” alarm (— « ). You should do an orderly shutdown of |

your equipment when you hear this alarm. Then, turn your FERRUPS off (sec Section 308) to conse
remaining battery power. When AC input power retums, turn FERRUPS on again so the batteries will re

If your FERRUPS shuts itself down because ils battery voltage is too low, shut FERRUPS off (see Section 308)

until AC input power retumns.

308 How (and When) to Shut Down Your FERRUPS

Your FERRUPS is designed for many years of round-the-clock operation. Usually, you do not need to shut down
FERRUPS, even if your equipment will be shut down for scveral days. Even when it's not powering your

When to Shut Down Your FERRUPS

equipment, FERRUPS will monitor its internal condition and keep the Time and Date parameters current.

There will be some times, though, when you want to shut down FERRUPS, such as:

|
2,
3
4

5.

When you will not be using it for an extended time;
When it is being serviced;
Before you move it;

When it has gone into the Off Mode because the batteries have been discharged during an extended

outage; or
When a system malfunction requires that you shut FERRUPS down.
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How to Shut Down Your FERRUPS

1. Tum off the protected equipment. If you have an external or intemnal bypass switch, tum it to the “bypass”
position. If there is no bypass switch, connect your protected equipment to standard AC wall outlets, Tum
your protected equipment back on if you must use it while FERRUPS is off.

2. Tum off FERRUPS’ On/Off switch.

3. If your FERRUPS is plugged in, unplug it. If the UPS does not have an input plug, it is hardwired (wired by
an electrician); tum off the AC Disconnect switch, and tum off AC input power at the service panel for the

UPS.

4. Follow the instructions for your model:

S00VA-3.1KVA:

43KVA-TKVA:

10KVA-18KVA:

If you do not have a separate battery cabinet, go 1o step 5. If you have a battery
cabinet that has a DC switch on the front, tum the switch off. If your battery
cabinet does not have a DC switch on the front, unplug the gray connector
between the battery cabinet(s) and the UPS; make sure you reconnect this
connector before you start the UPS again.

Use the FERRUPS key to unlock the lock in the middle of the front door; then,
remove the front door. Find the DC On/Off swilch inside FERRUPS and tum it
off. If you have battery cabinets, tum the DC switch(es) on the cabinet(s) off. If
you do not turn off the DC switch, the batteries will run down,

Turn off the DC switch(es) on the battery cabinet(s). If you do not turn off the
DC switch, the batteries will run down.

If your FERRUPS will be shut off for an extended period of time, recharge the batteries every 90 days.

5. To turn power back on, follow the Startup procedure for your model in Section 200. Be sure to complete all
of the steps to make sure the UPS will operate properly.
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This section describes FERRUPS' RS8232 communication port and tells how to connect a terminal or computer
to it to communicate with FERRUPS. It also describes the commands that you can enter from a terminal or
computer. We'll also look at the other functions that you can access through the RS232 port: remote monitoring
and Remote Emergency Power Off.

Since FERRUPS is capable of full-duplex communication, it can communicate with a computer, a Local Area
Network, or a multi-user computer system. If your system comes with UPS monitoring and automatic shutdown
software, FERRUPS can communicate with that software. If your sysiem does not have software, BEST offers
CheckUPS® software. CheckUPS does an orderly automatic shutdown of your system when there is a long power
outage, and CheckUPS lets you communicate with FERRUPS. Check UPS is available for many kinds of computers
and operating systems; call your local BEST office for more information.

The diagram below shows the functions of the pins at FERRUPS' communication port.

f@— Common Inverter Signal Contact

Contact opens on alarm —
P ® G- Contact closes when on inverter

Common Alarm Signal Contact + @3 )
@) Contact opens when on inverter
Contact closes on alarm €3 @

@
Remote Emergency Power Off &)

I ——
AS/400 Option -T-& ®-1- Signal Ground

. @ -1- +12V Lavel (when UPS is operating)
+12V Level (when UPS Is oparating) -+ ®-- Clear to send output from UPS
g (®-1 Request to send input to UPS
& (®- Receive data output from UPS
+12V, .3 amp (500-3.1) | @ (@ Transmit data input to UPS

+12V, .5 amp (4.3-18) ~
(do not use for setting logic Ievelsw
Pins 23 and 25 change status when FERRUPS is tumed off.

Note that pins 2-5 and 7 are for R§232 communication, pins 11-13 and 23-25 arc for rcmote monitoring, and pin
21 (used with 6 or 18) is for Remote Emergency Power Off. The sections below will tcll you more about how
to take advantage of these features. Pins 10, 20 and 22 are for oplion use only.
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401 Connecting a Terminal or Computer to the RS232 Port
|
|

If you are connecting a terminal to the RS232 port, the terminal must be capable of serial communications. ‘

If you are connecting a computer, the computer must be running terminal emulation software. Many popular
modem software packages can emulate a terminal; if you do not have a terminal emulation program, please
call BEST's Technical Support Center for more information.

1. To connect FERRUPS' DB25S (female) RS232 port to your terminal or computer, you will nced a cable
‘ designed specifically for this purpose. (See Figures 401-403.) BEST offers cables for computers or terminals
‘ using 25-pin or 9-pin serial ports; call your local BEST office to order one of these cables. If you would like
. to build your own cable, follow these requirements:
|
|
|
|

« Use a high-quality, shielded cable.

« Do not use a standard 25-conductor straight-through cable; you should only include
straight-through connections for the pins shown in Figures 401-403. For RS232
communication, use pins 2 (transmit data), 3 (receive data), and 7 (signal ground); for

| handshaking, you can also use pins 4 (request to send) and 5 (clear to send). No other pins
) should be connected from FERRUPS’ RS232 port to your terminal or comptter.
|

For more information on pin connections and the function of the non-serial pins on the RS232 port, see the
beginning of Section 400 and Section 403.

Computer DB9 to UPS

DB25P (MALE)

DB8 TO '
N il
2 — 3 | b

o2 —
RD 3 - A 5§ —— 7 - hD
DCD 4

8
RTS7
CTS8 o g 780

® s L

Figure 401
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DB25 TO
COMPUTER
(DTE)

TD 2 d I

RD3

RTS5 4

C185

DSR @

SG7

DCD B
DTR 20 o |

Figure 402
DB25 TO
MODEM
(DCE)
1 |

TD 2 T

RD3
RTS 4
CT85

8G7 pL

1 |
Figure 403

2. Connect the cable from the RS232 port on the back of the FERRUPS to the serial port on your terminal or

computer.

3. Your terminal or computer should have the settings shown below. (The table on the next page shows the

Computer DB25 to UPS

]

Lg

Noons~wwN

~N W

L U

DB25P (MALE)
TO FERRUPS

(DCE)

f k
27D

UPS

Modem DB25 to UPS

-

2 2]
3 <3
4

s _J

7 —— 7

“ ” 3RD

758G

DB25P (MALE)

TO FERRUPS
(DCE)

270

UPS

standard FERRUPS settings and what they can be adjusted to.)

*» 1200 baud.

+ 8 data bits and 1 stop bit.
» No parity.

« FULL DUPLEX.

The terminal or terminal emulation software should also be set to FULL DUPLEX. If you are using a ten.'

f
'm 3RD

758G

/

I I

note that FERRUPS supports the Televideo 900 serics, ADM3A and WYSE 50 emulation.
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The table below shows the settings at FERRUPS® DB25S port. Call your local BEST office if you need to
adjust any of the settings.

“= Specification Standard Setting Adjustable to:
Connector 25 pin D (female) wired as DCE. —
Format ASCII. 8 data bits. 1 stop bit. Standard setting or
Most significant bit set to 0. 7/8 bits, 1/2 stop
Baud Rate 1200 50-38400
Parity None Odd, Even or None
Duplex Fullt Full or Half

Tum your terminal on or run your terminal emulation software. Then press the [ENTER) key on your
keyboard. You should receive a message from FERRUPS, then a prompt. The prompt will vary depending
on your current password level:

=> Normal prompt
User=> User Password has been entered

Press [ENTER] on your keyboard a few times to make sure FERRUPS responds.

. To control or monitor FERRUPS, simply type the command you need and press [ENTER]. The 1able below

shows what keystrokes you can use as you type commands or view displays. See Section 402 for more
information on FERRUPS commands.

[To do this Use this key sequence

Delete last character typed. {BACKSPACE] or [CTRL}-[H]
Delete line. [CTRL]-{X]

l;ause displays that take more than onc screen. [CTRL]-[S])

" Resume scrolling. (Tum Pause off.) [CTRLI-(Q]

402 Entering Commands from a Terminal or Computer.

To monitor or control FERRUPS from a terminal or computer, simply type in one of the commands and press
[ENTER]. (See the table that starts on the next page.) You can type the command in uppercase or lowercase, and
you can use the whole command or the short form, or you can abbreviate the command as long as you include
the letters in the short form. You can also enter more than one command on a line if you put a semicolon between
commands. You will need to enter the User Password before FERRUPS will accept some commands; use the
Password command below to do this. (The User Password is 377.)
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; # -
Command Short Form | Password Function
alarmshelp ah None Shows a list of all possible alarm messages, the audio code and letter for
each alarm and whether the alarm is active.
alarmlog al None Displays Alarm Log. See Section 306.
alarmtest at None Allows you 1o test the alarm function, Alarmtest sounds the User Test alarm
(I). See Section 3(4.
alarmtest cancel atc Turns the User Test alarm off,
chargermode chm User Shows the FERRUPS® battery charger mode. By entering a mode after the
chargermode command, you can change the charger mode:
chargermode off (chm f) or chargermode disable (chm d) = charger off;
chargermode on (chm 0} or chargermode enable (chm ¢) = charger on;
chargermode auto {chm a} = charger enabled if AC input voltage and battery
voltage are acceptable.
clearalarms ca None Clears all active alarms.
clearhistory ch None Clears the minimum and maximum parameter values shown when you use
the extendedhistory or history commands.
clearpassword cp None Clears the current password,
commands cm None Displays a list of all valid commands.
contdisplay cd Depends on | Continuously displays the parameter that you are currently displaying. You
parameter | can specify other paramelters for the continuous display by entering the r.
password | or number of cach parameter afier the contdisplay command.
contstatus cs None Continuously displays the Status information. (See the status command.)
date da None Displays system time and date. To set the date, enter date
[month)/[day)/[year).
delay dl None Delays next command when you enter a number after delay. Each unit
represents 2.5 milliseconds, so delay 1 would cause a 2.5 mS$ delay. For a 1-
second delay, enter delay 400.
display d Depends on | Displays the values of one or more paramelers, (See Parameter Table,
parameter | Section 305.)
password { Format: display [parameter # or name] [parameter # or name)
Example: d 1 10 fullload ol will display the values of paramelers 1, 10, 16
and 21,
extendedhistory xh None Displays the minimum and maximum values of parameters 1 (AC Volts In),
2 (AC Volts Out), 7 (DC Volts) and 5 (VA Out); the command then clears
the minimum and maximum values. See the Parameler Table, Section 305.
formal f None Displays an 80-character line containing information on the FERRUPS'
status. CheckUPS and other UPS monitoring software use this data.
help ? or he None Shows a list of terminal/computer commands.
history h None Displays the minimum and maximwm values of parameter 1 (AC Volts In);
the command then clears the minimum and maximum values.
identify i None Shows BEST’s address and telephone number and the software version. .
inverterlog il None Displays the Inverter Log. See Section 306. .
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Command

’l Short Form | Password Function
logs 1 None Displays both the Alarm and Inverter Logs. See Section 306.
off [ume] o [time] User Shuts down FERRUPS in a given number of seconds. The READY LED
will blink until the UPS shuts down, and the UPS will beep five seconds
before shutdown. Example: OFF 60 shuts down the unit in 60 seconds.
off [time] o [time] a User Shuts down FERRUPS in a given number of seconds (see above), and
autostart restarts the UPS shortly after power returns.
off cancet oc User Cancels timed shutdown,
parameters P Depends on | Shows a list of sysiem paramelers. See Section 305. You can also display a
parameter | range of parameters by entering the starting and ending parameter number or
password | name after the command.
Example: Parameters 1 10 will display parameters 1 through 10.
paramkeywords pk Depends on | Displays all parameters and their keywords (the names you can use with
parameter | commands). You can also display a range of parameters by entering the
password | numbers or names of the starting and ending parameters.
password pw None Allows you to enter the User Password. Typing password alone clears the
current password.
Example: password 377 enters the User Password.
program pr Depends Lets you set the value of any parameter. You must enter the appropriate
on password before you reset the value. See the Password command above.
- parameter | Format: PR [parameter # or name] [newvalue]
password | Example: PR 0 815 resets the time (parameter 0) to 8:15 a.m.
remote m None Configures the RS232 port so the connected terminal will work like a control
panel.
shutdown sd User Shuts down the UPS output in 60 seconds. The UPS will restart shortly after
power returns.
shutdown cancel sdc Cancels a shutdown started with the shutdown command.
shutup sh None Tums off audible alarm,
status s None Shows date, time, system status, present system mode, active alarms, and the

value of various syslem paramelers.

Typmg systemmode alone dnsplays whnch system mode is now.active.
systemmode with A, O, I-or L may be used to enter one of the following
operaung ‘modes.

Emcrs the AUTO Mode. 'Ims is thc normal FERRUPS mode. In' this-mode,
'FERRUPS is condmomng AC input power for your eqmpmem if thére is a
power outage, FERRUPS “is ready-to switch to baitery power.

[ ryou

,\I:En o1 the OFF Mode In lhlS mode FERRUPS is not provndmg power to

1 Enters the INVERTER Modc In this mode FERRUPS is converting DC

baucry power to AC power for your equipment.

. ‘the LINE: CONDITION Mode. In this mode, FERRUPS is

condmomng AC.input power for your equipment, but it will not switch to

bauery power (inventer) if there is a power outage; instead, FERRUPS will
sound a Low AC Out‘a‘lann
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Command Short Form | Password Function
syslemtest st User Starts a system test of the logic, inverter and bauery.
t None Shows the current UPS time. To set the time, enter [hour}):[minutes] after
the command,
unshutop u None Tums audible alarm back on,

403 Remote Monitoring and Remote Emergency Power Off

Monitoring

Alarm Signal Contacts: These are relay contacts (rated at 25V AC/DC and 250 mA) that change status
on any alarm condition or when the UPS is tumed off. (See the beginning of
Section 400.) Contacts that close on an alarm are available between pins 23 and
24. Contacts that open on an alarm are available between pins 24 and 25.

Inverter On Signal Contacts: These are relay contacts (rated at 25V AC/DC and 250 mA) that change status
when the inverter tums on. (See the beginning of Section 400.) Contacts that
close on inverter operalion are available between pins 12 and 13. Contacts that
open on inverter operation arc available between pins 11 and 13.

Remote Emergency Power Off

Computer rooms often have an emergency shutdown switch; this switch shuts off the power that runs the
equipment in the computer room. If FERRUPS is connected to the switch, the switch will shut off the input power
to the UPS; however, FERRUPS will continue to provide output power to the equipment it protects until its
batteries run down. To make sure your emergency shutdown switch can shut off FERRUPS' output power, you
can usc FERRUPS’™ Remote Emergency Power Off feature.

Your computer room’s emergency shutdown switch must have a set of contacts that can apply FERRUPS'® +12
VDC on pin 6 to FERRUPS’ pin 21. (You can use pin 18 instead of pin 6; do not use pin 14.) Use a shielded,
single twisted pair cable to connect the switch to FERRUPS® pins.

A brief connection between pins 6 and 21 (or 18 and 21) will shut down FERRUPS' output power to the protected
equipment. When FERRUPS’ Remote Emergency Power Off feature has been activated, FERRUPS will be in the
OFF Mode, and the Emergency Power Off Alarm will sound. A comrol panel or a terminal connected to the
FERRUPS will display “Emergency PwrOff,”

To restant the UPS after a Remote Emergency Power Off, break the connection between pins 6 and 21 (or between
pins 18 and 21) at FERRUPS’ RS232 port. Then, follow the steps in the Startup section for your model (202 or
203). Note that the 12-volt level on pin 6 or pin 18 is only available when FERRUPS is operating.

You can change the type of Emergency Power Off signal that FERRUPS responds 10 and how quickly FERR
responds. You can also set up FERRUPS to restart automatically when the Emergency Power Off signal
See TIP 503 or call BEST's Technical Support Center for more information.
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» Your FERRUPS does require some attention j
recommends that you schedule

service technician should

® Inspect and clean the unit;

® Inspect and record the Alarm and Inverter Logs;
® Check the batteries;

® Check the AC ang DBC meter functions and recalib
® Perform an outage test; and

® Check the values of the fi

rate if necessary;

rst 19 parameters on ltine and inverter,

Your technician muyst observe important safety precautions while performing these checks, For more

information on what your technician should do in 2 Preventative Maintenance check, or to schedule Preventative
Maintenance with a BEST authori

ized field service representative, call BEST's Technical Support Center, We'll
be happy to help you,

502 Service and Support

Best Power Technology, Incorporated has an o
write if you have a p
number handy when

utstanding customer service department. Please fee] free to call or
roblem or question about your FERRUPS, Please have Your model number and serial

You call. This information appears on a label at the rear of your unit. You also can get this
information by reading parameter 40 on the contry] panel. If you are requesting repair under warranty, please

inchide proof of purchase and purchase date in correspondence. Call BEST for instructions before retuming a unit
Or component. (See the beginning of this manual for the telephone numbers of other BEST offices.)

Technical Support Center

Best Power Technology, Inc.
Route 1, Box 106 - P.O. Box 11
Necedah, Wisconsin 54646 US.A.

Phone; 800-356-5737 (US.A. and Canada)
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This section provides technical information about the FERRUPS physical and operating specifications.

601 Specification Table: Standard Product — FE and QFE 500VA-3.1KVA

500VA/

Model 7F00VA/ 8S0VA/ LISKVA/ 1.4KVA/ 18KVA/ 2.1KVA/ 3.IKVA/
350W 500W 600W 800W 1IKW 1.25KW 15KW 22KW
AC Input Voltage*
60 Hz 120 120 120 120 120 120 120 120
50 Hz 2201230/ | 2207230/ | 220/230/ 220/230/ 220/230/ 2207230/ 220/230/ 2207230/
240 240 240 240 240 240 240 240
AC Input Service
120 10 amp 10 amp 10 amp 15 amp 15 amp 20 amp 20 amp 30 amp
220/230/240 5 amp 5 amp 5 amp 10 amp 10 amp 10 amp 15 amp 15 amp
Ouiput Voltage and | 120=4.2 | 120=58 | 120=7.1 120=9.5 120= 117 120=150 | 120=175 | 120=258
Maximum Output 220=23 | 220=32 | 220=39 |220=35.2 220 = 64 220=82 |220=95 220 = 14.1
Current in amps** 230=22 | 230=3.0 | 230 =3.7 230 = 5.0 230 = 6.1 230=178 230 =9.1 230 =135
240=21 | 240=29 | 240 =335 240 =48 240=58 240=75 |240=88 240 = ]2‘
Efficiency On AC 85% 86% 85% 88% 88% 90% 90% 9%
Line
On Line BTU/hour: | 210 277 361 n 465 474 568 742
KWhour: | .062 .081 .106 109 136 139 .166 27
Audible Noise (dB) | 41 41 a7 49 49 51 51 51
Runtime {in min.}
Full Load: 9 14 11 12 14 11 9 14
Half Load: 25 35 28 29 37 30 25 35
Weight:
Without Batiery:
60 Hz Units: 45 lbs. 51 lbs. 57 lbs. 86 Ibs. 94 fbs. 120 Ibs. 132 kgs. 144 |bs.
50 Hz Units: 22.2 kgs. | 25 kgs. 27.7 kgs. 41.7 kgs. 45.4 kgs. 58.1 kgs. 63.5 kgs. 69 kgs.
With Batiery:
60 Hz Units: 58 lbs. 76 lbs. 82 lbs. 126 lbs. 148 Ibs. 176 lbs. 188 Ibs. 248 lbs.
50 Hz Units: 28 kgs. 36.3 kgs. | 39 kes. 59.9 kgs. 69.9 kgs. 83 kgs. 89 kgs. 116.1 kgs.
Dimensions 12in. x 10 in. x 21.25 in. 15.1in. x 15.2 in. x 20.2 in. 21.2 in. x 15.25 in. x 22.9 in.
(HxWxD) 305 mm x 255 mm x 540 mm 385 mm x 390 mm x 515 mm | 540 mm x 390 mm x 585 mm

*Other voltages are available.
**At .7 leading or distortion power factor.
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VJZISpecification Table: Standard Product — FE and QFE 4.3KVA-18KVA

———

+If your model hes an internal bypass
switch, add 8 in. or 200 mm to the

depth.

l Model 43KVA/IKW S3KVARTKW  |TKVA/SKW 10KVA/T.SKW | 125KVA/IOKW | IBKVA/ISKW
" AC Input Voltage
60 Hz 208/240 208/240 2087240 2087240 208/240 208/240
50 Hz 220/230/240 220/230/240 220/230/240 220/230/240 220/230/240 220/230/240
AC Input Service 120 = 40 amp* 120 = 50 amp* 120 = 65 amp*
208 = 25 amp 208 = 30 amp 208 = 40 amp | 208 = 60 amp 208 = 75 amp 208 = 110 amp
220 = 25 amp 220 = 30 amp 220 = 35 amp | 220 = 55 amp 220 = 70 amp 220 = 100 amp
230 =25 amp 230 = 25 amp 230=35amp |230 =155 amp 230 = 70 amp 230 = 100 amp
" 240=20amp  |240=25amp  [240=35amp |240=50amp |240=65amp  |240 =95 amp
Output Voltage and | 120 = 358 120 = 44.2 120 = 58.3 120 = 83.3 120 = 104.2 120 = 1500 -
Maximum QOutput 208 = 20.7 208 =255 208 = 33.7 208 = 48.1 208 = 60.1 208 = 86.5
Current in amps** 220=19.5 220 =24.1 220 =318 220 = 45.5 220 = 56.8 220 =81.8
230 =187 230 = 23.0 230 = 30.4 230 = 43.5 230 = 54.3 230 =78.3
240=179 240 = 22.1 240 =292 240 = 41.7 240 = 52.1 240 =75.0
Efficiency On AC
Line 90% 90% 90% 90% 91% 92%
On Line BTU/our: | 1138 1403 1896 2844 3375 4452
KWrhour: 333 A1l 556 .833 989 13
.Audible Noise (dB) |50 51 52 55 56 57
mtime (minutes)
Full Load: 10 20 12 11 11 10
Half Load: 24 50 33 26 27 26
Weights:
Without Battery
60 Hz Units 243 lbs. 268 lbs. 362 Ibs. 442 Ibs. 505 lbs. 625 lbs.
50 Hz Units 115.7 kgs. 131.1 kgs. 176.5 kgs. 217.7 kgs. 251.3 kgs. 312.1 kgs.
With Battery***
60 Hz Units 348 Ibs. 484 lbs, 578 lbs. — — —
50 Hz Units 163.3 kgs. 229.1 kgs. 274.4 kgs. — — —
N Cabinet with - — — 395 1bs. 535 Ibs. 675 Ibs.
Standard Batteries (179.2 kgs.) (242.7 kgs.) (306.2 kgs.)
Dimensions 29.5in. x 15.5 in, x 25 in 36.5in. x 19 in. 2 32 in.}
(HxWxD) 750 mm x 395 mm x 635 mmt 930 mm x 485 mm x 815 mmt

tIf your model has an internal bypass switch, add 8 in. or 200 mm (o the

depth.

*FE and QFE 4.3KVA, 53KVA and 7TKVA models have optional 120 VAC input voltage.
**At .7 10 .8 leading or distortion power factor.
*++*FE and QFE 10KVA, 12.5KVA and 18KVA models do not have internal batteries. Batteries are in a separate battery cabinet or rack.
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603 AC Output with Nominal Input Power and Loads (Protected Equipment)

Voltage Repulation:

Overload Capability:

Sine-wave Power:

QOutput Frequency:

FERRUPS provides 3% load regulation. Total voltage regulation under any line, load,
or battery condition to within -8.3% and +5% of nominal. Exceeds CBEMA and ANSI
voltage regulation standard for computing equipment.

On line (nomina! AC volis in) — 150% surge and 125% for 10 minutes. On inverter
(nomina! DC volts in) — 150% surge and 110% for 10 minutes. Overload operation is
not thermally limited. FERRUPS' microprocessor continuously monitors output VA and
sounds an alarm before loss of output vollage regulation occurs.

FERRUPS provides sine-wave, computer-grade power with five percent or less total
harmonic distortion at rated load. It meets or exceeds CSA C22.2 No. 107.1.

On line: 60 Hz (FE) or 50 Hz (QFE) with nominal power line grid stability of £0.005 Hz.

On inverter; 60 Hz (FE) or 50 Hz (QFE) +.003 Hz average, £0.05 Hz peak for no more
than 1/2 cycle. Output frequency tracks input line frequency up to limit, which is
adjustable from +0.01 Hz to £3.00 Hz. Inverter tumns on if line frequency exceeds the
selected limit.

604 Lightning and Surge Protection ' .

FERRUPS provides 2000-10-1 spike attenuation. Tested using lightning standard per ANSI/IEEE C62.41 Categon,
A (6000 volt spike and 200 amp) and Category B (6000 volt spike and 3000 amp) test, and ANSI/IEEE C62.45

test procedures.

605 Isolation and Noise Rejection

Isolation, Including Output

Neutral to Ground Bonding: FERRUPS provides a true scparately derived power source, as defined by

Noise Rejection:

606 Environment

Storage Temperature:;

Relative Humidity:

National Electrical Code Article 250-5d, with output neutral bonded to ground.
There is no direct connection between input and output, and less than 2 pF of
cffective input to output capacitance.

Common Mode: greater than 120 dB with output neutral bonded to ground.
Transverse (Normal) Mode: greater than 60 dB.

Batteries: -20° to +40° Celsius (-4° to 104° F). See Section 201.
UPS: -20° to +60° Celsius (-4° to 140° F) if batterics are removed from the UPS.

0 to 95% without condensation. .
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Operating Ambient Temperature:  0° to 40° Celsius (32° to 104° F) and 95% relative humidity.

Ventilation Requirement. Clean, dust-free air, free of corrosive chemicals or other contaminants must be

available. FERRUPS uses intemnal fans to circulate the air for cooling. Air must be
free 10 circulate around the UPS and battery cabinet(s).

High Altitude Operation: The maximum operating ambient temperature drops 1° C per 300 meters (2° F per

607 Protection

DC Input:

Output Protection:

1000 feet) above sca level, with the maximum elevation being 3000 meters (10,000
feet).

DC fuse and battery charger fuse.

The ferroresonant transformer inherently limits current and provides overload protection.
FERRUPS has high AC and low AC output voltage alarms, as well as an overload alarm. The
UPS will shut down if the low AC output voltage alarm lasts longer than 10 seconds. Some
FERRUPS models have output receptacles protected by fuses or circuit breakers.

608 Batteries and Battery Charger

. Standard batteries are sealed, gas recombinant, lead-acid type, especially designed for UPS use.

S00VA-14KVA:

1.8KVA-3.1KVA:

4.3KVA-18KVA:

Nominal battery voltage is 12 VDC. The standard battery charger output is variable. For
500VA-850VA units, the charger output is rated at approximately 4 amperes at low battery
and 2 amperes at 13.7 VDC. For 1.15KVA and 1.4KVA units, the charger output is rated at
approximately 8 amperes at low battery and 2 amperes at 13.7 VDC.

Nominal battery voltage is 48 VDC. The standard battery charger is rated at 4 amperes at 54.8
VDC.

Nominal battery voltage is 48 VDC for 4.3KVA-7KVA models and 120 VDC for 10KVA-
18KVA models. The standard battery charger is rated at 5 amperes.

Optional battery chargers at higher current ratings are available. Consult your Technical Sales Coordinator.
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Warranty Information

For U.S. and Canadian Users Only .

_BES‘T announces an industry first!
Limited Double Lifetime Warranty; l

Covers customer loss if surge circuitry fails

Best Power Technology, Incorporated stands behind each product it sells with a new warranty that can’t be matched.
If, under normal use, a BEST power protection device allows a surge to damage your hardware, BEST will repair or
replace its own product and repair or replace the damaged equipment. No other power protection manufacturer shows
this much confidence in their power protection devices.

Simple registration process
We offer this new warranty plan above and beyond our two-year standard warranty. Buyers must retumn their warranty
registration card within 10 days from installation to activate the Limited Double Lifetime Warranty.

Take a few minutes to complete a short form to begin warranty coverage. The BEST device purchased and all
connected equipment must be specified in writing on the registration card. We'll send your official Limited Double
Lifetime Warranty Certificate within four weeks of receiving your registration card. Any changes to the connected
equipment must be sent in writing 10 BEST or the agreement is void.

All connected equipment must pass through a BEST product and conform with installation instructions furnished by
BEST. Also, the installation must comply with all applicable elecirical and safety codes set forth by the National
Electrical Code (NEC). Power protection products must be plugged into or directly connected to properly wired and
grounded outlets or panels. Only BEST bypass switches may be used. No extension cords, adapters, other ground P

wires, or other electrical connections may be used. The warranty docs not cover damage from improperly installed
equipment.

Standard Warranty (For All Users)

Best Power Technology, Incoiporated (hereinafter called BEST) warrants cach product sold by it to be free from defect in material
and workmanship under normal use and service beginning with the date of the retail sale or the date of delivery to the initial user
{whichever occurs first), subject 1o the following conditions: The wamanty period is classified as two (2) ycars and is limited to the
replacement or repair, during the warranty period and subject to conditions enumerated below, of such product returned intact which
shall appear to BEST, upon inspection, to have been defective in material or workmanship. Replacement or repair will be accomplished
at BEST's CUSTOMER SERVICE DEPARTMENT, Box 106, Necedah, Wisconsin 54646 U.S.A. Such replacement shall be made
free of charge if a defect becomes apparent and BEST is notificd within the warranty period.

This warranty does not include any taxcs which may be due in connection with replacement or repair, nor any installation,
transportation, or postage costs. No warranty is made with respect to other products sold by BEST which do not bear the name BEST
POWER TECHNOLOGY or BEST POWER TECHNOLOGY SALES CORPORATION and no recommendation of such other products
shall imply or constitute any wasranty with respect to them. This warranty does not cover repair or replacement because of damage
from unreasonable use (damage from road hazards, accident, fire or other casualty, misuse, negligence, incorrect wiring) and any use
or installation not in conformance with instructions furnished by BEST or repairs or replacement needed because of modifications o
parts not authorized or supplied by BEST. This warranty is expressly in lieu of any other warranties, express or implied, including
any warranty of merchantability or fitness for particular purpose. Remedics under this warranty are expressly limited to the
provision of products as specificd above and any claims for loss arising out of the failure of products to perform for any period of
time, or special, indirect or consequential damages or other cconomic loss are expressly excluded. .
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suble Lifetime Warranty (For U.S. and Canadian Users Only)

jer Technology, Incorporated (hereinafter called “BEST™) hereby warrants the transient voltage surge suppression circuitry

JERRUPS?, FORTRESS®, PATRIOT®, CITADEL?®, or SPIKEFREE™ (hereinafter called “Product”) sold by it for installation

Jnited States of America and Canada to be free from defects in maierial and workmanship under normal use and service for

,Aime of the Product beginning with the date of the retail sale or the date of delivery to the initial user (whichever occurs first)

abject to the following conditions. This warranty is applicable only to the initial user (hereinafier called USER), is not transferable
and is limited to the following remedies:

1. The replacement or repair of the transient surge suppression circuitry in each Product that is returned intact and which shall appear
to BEST upon inspection to have been defective in material or workmanship or (1o have been damaged through normal use;

2. The reimbursement to the USER of up to $25,000 per occurrence of documented physical damage to specified computer equipment
connected to a Product where such damage could have been protected by transient voltage surge suppression circuitry as detailed in
BEST's specification for the Product sold.

This warranty does not include any taxes which may be due in connection with replacement or repair nor any installation, transportation
or postage costs. This warranty does not cover repair or replacement because of damage from unreasonable use (damage from road
hazards, accident, fire or other casualty, misuse, negligence, incorrect wiring) and any use or installation not in conformance with
instructions fumnished by BEST or repairs or replacements needed because of modifications or parts not authorized or supplied by
BEST. Replacement or repair will be accomplished at BEST’s CUSTOMER SERVICE DEPARTMENT, Box 106, Necedah, Wisconsin
54646 US.A.

This warranty is operable only upon the written acceptance by BEST of an application by the USER for the above warranty coverage
for the Product sold. In such application, the USER shall represent that the Product sold has been properly installed and grounded in
accordance with instructions received from BEST and, in such application, the USER shall also specify for protection the specific
computer equipment to which the Product sold has been connected. This warranty will not apply to any equipment not specified in
writing by the USER as protected equipment.

This warranty is made in addition to BEST’s limited two-year warranty in which BEST warrants each Product sold by it to be free
from defect in material and workmanship for two years and limited 1o the replacement and repair of such Product returned intact which

. "all appear to BEST upon inspection 0 have been defective in material or workmanship.

EXCEPT AS EXPRESSLY SET FORTH IN THIS WARRANTY AND BEST'S LIMITED TWO-YEAR WARRANTY, BEST
MAKES NO OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. BEST EXPRESSLY DISCLAIMS
ALL WARRANTIES NOT STATED IN THIS WARRANTY OR BEST'S LIMITED TWO-YEAR WARRANTY.

REMEDIES UNDER THIS WARRANTY ARE EXPRESSLY LIMITED TO PROVISION OF PRODUCTS AND THE
REIMBURSEMENT SPECIFIED ABOVE AND ANY CLAIMS FOR LOSS ARISING OUT OF THE FAILURE OF PRODUCTS
TO PERFORM FOR ANY PERIOD OF TIME, OR SPECIAL, INDIRECT, OR CONSEQUENTIAL DAMAGES OR OTHER
ECONOMIC LOSS ARE EXPRESSLY EXCLUDED.

Some states do not allow limitation in how long an implied warranty lasts. In such states, the limitation or exclusions of this Limited
Warranty may not apply to the USER.

Some states do not allow the exclusion or limitation of incidental or consequential damages for consumer products. In such states, if
the Product covered by this Limited Warranty should be deemed a consumer product, the exclusions or limitations of this Limited
Warranly may not apply to the USER.

This Limited Warranty gives the USER specific legal rights. However, the USER may also have other rights that may vary from state
lo state. The USER is advised to consult applicable state laws to ascertain the full extent of his or her rights,
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Options

BEST offers many options for your FERRUPS. The list below describes these options; if you would like more mformauon

contact your local BEST office or dealer.

Bypass Switches:

CheckUPS®:

Control Panel:

Environmental
Monitoring:

Extended Runtimes:

Optional Charger:

Power Monitoring:

Plugs, 60 Hz:

If your UPS does not have a plug, a bypass switch lets you transfer your protected equipmel.
to direct AC input power conveniently when it’s time to service your FERRUPS. Your local
BEST office can tell you if a bypass switch is recommended for your UPS and describe the
different bypass switches.

BEST's CheckUPS software runs on your computer and allows the computer t0 communicate
with the UPS. CheckUPS does a complete unattended shutdown if you have a long power
outage.

BEST offers Control Panels and extension cables that let you monitor and operate FERRUPS
from a remote location.

BEST's EnviroCom™ monitors many office and UPS conditions and phones you when there
is a problem. EnviroCom 1I also lets you 1) phone your FERRUPS for an update on its status
and environment, and 2) conirol and communicate with your FERRUPS through a modem.

If you want extended runtimes, call BEST for information on adding additional battery
capacity or an optional battery charger.

An optional intenal or external battery charger is available to handle additional battery
strings.

Interface cables and assemblies are available for IBM AS/400 and RS/6000 systems, Novell
NetWare and 3COM LANs. These let your software shut down your equipment safely d
a long power outage.

The following plugs are available for 60 Hz units with a standard battery charger.

Unit 120 VAC 208 YAC 240 VAC
FES00VA 5-15P 6-15P 6-15P
FE700VA 5-15P 6-15P 6-15P
FE850VA 5-15P 6-15P 6-15P
FE1.15KVA 5-15P 6-15P 6-15P
FE14KVA 5-15P 6-15P 6-15P
FE1.8KVA 5-20P 6-15P 6-15P
FE2,1KVA 5-20P 6-15P 6-15P
FE3.1KVA L5-30P L6-20P 6-15P
FE4.3JKVA without Internal Bypass Switch 5-50P L6-30P L6-30P |
with Internal Bypass Switch 5-50P L14-30P L14-30P
FE5.3KVA | without Internal Bypass Swilch 5-50P L6-30P L6-30P
with Internat Bypass Switch N.A. 14-50P L14-30P
FETKVA without Internal Bypass Switch N.A, 6-50P 6-50P '
with Internal Bypass Switch N.A. 14-50P 14-50P
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DIGIcIGIC

o 5-15P 5-20P  L5-30P  6-15P  L6-20P

\
5-50P L6-30P  6-50P L14-30P 14-50P

Receptacles: The following output receptacles are available for new units;

60 Hz RECEPTACLE OPTIONS

cD C
120 VOLT 0 12'?w 120V 120V

...@mm
L5-15R

208!240 VOLT 120!240 VOLT

mwv maov (m.:) 1m40v
® © © & ( D & @” S @ © ©
LE20R e q&& L1420R L1230R

6-15R L8-15R 6-20R

#208 volts not avaliable with L14-20R or 30R.
1. Standard in 500, 700, and 850VA and 1,15 and 1.4KVA. 2. Standardin 1.8, 2.1 and 3.1KVA.

50 Hz RECEPTACLES

| QA QB Qc Qo OF oG
IEC 320 EUROPEAN UNITED KINGDOM SWISS [TALIAN  AUSTRALIAN FRENCH

o). [0 L) FE

3. IEC 320 receptacles are only available for QFES00VA-QFE3.1KVA models.

10A 250V 10H6A 250V 10A 250V 10A 250V 10A 250V 10A 250V 10H6A 250V
Special Interface :
Options: With cabling and connectors for IBM AS/400 systems, Novell NetWare UPS Monitoring
Cards and IBM PS/2 Mouse Ports, 3COM 3+ and 3+ Open Networks, and Microsoft LAN
Manager 2.0 UPS support. See the CheckUPS option also.
Warranties: Besides our standard two-year warranty, BEST offers three Warranty Enhancement Plans 1o
meet your service and maintenance needs. (See the next page.)
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Three-Year Customer Protection Plan (CPP): A threc-year total service pac.

Three-Year Site Warranty Plan (SWP):

Two-Year Extended Warranty Plan (EWP):
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designed to make FERRUPS startuy,
maintenance and operation worry-free.

Provides three years of on-site repair for
customers who may not need the more
comprehensive CPP service.

A two-year continuation of our standard two-
year warranty. EWP provides replacement
patts or factory repair.




