APC Application Note #80

Legendary Reliability®

Configuring Smart-UPS® and Smart-
UPS XL

Executive Summary
Smart-UPS and Smart-UPS XL behavior can be flexibly adjusted to the actual operating condition through an extended set of user-
configurable parameters. Proper parameter setting highly enhances the UPS performance thus considerably increasing reliability and

availability of the power protection as a whole.
This application note is intended for Smart-UPS and Smart-UPS XL users.

The purpose of this note is to help Smart-UPS and Smart-UPS XL users further enhance the quality of power protection by providing a
detailed discussion on how to properly adjust Smart-UPS behavior in order for it to deliver the best performance in the particular

conditions.
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Introduction

Smart-UPS is called smart by no accident. Featuring sophisticated microprocessor control it can adapt to a wide variety of conditions.
Nonetheless its performance can be further enhanced by fine-tuning its behavior through several parameters, which users can
configure according to their needs. Every Smart-UPS leaves the factory preset with default settings. These settings are optimal for a
typical, or an average situation. However, you situation may be different therefore some adjustment may be desirable.

Also, if you purchased Smart-UPS XL and a few external batteries you just have to let the Smart-UPS XL know the actual number of
external batteries, otherwise Smart-UPS XL will not be able to accurately calculate the remaining runtime, which may lead to premature

shutdown.

Getting access to the user-configurable parameters of Smart-UPS

In order to gain access to the user configurable parameters of a Smart-UPS you may use one of the three approaches:
1. Using PowerChute Business Edition software (included with every Smart-UPS);
2. Using Internet browser like Internet Explorer (provided your UPS is equipped with a SmartSlot Network Interface Card,
available from APC),
3. Using PowerView remote display (available from APC).
Additionally, you may select sensitivity level and (in some models) low battery warning threshold using the button on the rear panel of
the UPS

The exact procedures will be described below.

User-configurable parameters of Smart-UPS

Read the functional descriptions of user configurable parameters given below and decide if they are applicable to your situation.
Also, please refer to you UPS user manual in order to verify that your UPS allows this parameter to be configured. Some models of
Smart-UPS, especially Smart-UPS SC, have limited feature set and therefore might have some parameters unavailable for user

configuration.

Power parameters

Nominal output voltage (230VAC models only)

The 220/230/240 VAC Smart-UPS’s on-battery output voltage may be configured to allow the user to adapt the UPS for use with loads
that were designed strictly for particular nominal utility voltage. In order to provide your load with exactly the voltage it's been designed
for read the specification on the load or find a sticker that specifies nominal voltage it requires, and adjust Smart-UPS’s output voltage

accordingly. Such a sticker can usually be found on the back panel of the device.

Sensitivity

The Smart-UPS’s sensitivity to rapid changes in utility voltage (e.g. spikes, abrupt sags) or abnormal changes in utility frequency may
be configured to allow use of the UPS in “noisy” electrical environments where it might otherwise continually transfer to on-battery
operation. For example, such an environment is often created by inexpensive fuel-powered generators. Frequent transfer to on-battery
operation not only annoys the user, but also shortens the operating life of the battery. The Smart-UPS better protects loads that are

insensitive to such line voltage fluctuation because the battery remains fully charged. The UPS offers three levels of sensitivity settings:
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1. High (default)
2. Medium

3. Low

Transfer points
The Smart-UPS may be configured to transfer to on-battery operation over a wide range of utility voltages. Loads designed to operate

over a wide input voltage range can be protected without the annoyance of frequent transfers.

Understanding Smart-UPS transfer points is not as easy as it seems though not really difficult, either.

Let's take SUAL1000XL as an example. With its nominal voltage specified at 120V, the available upper transfer point options are 127,
130, 133 and 136V. The available lower transfer points are 106, 103, 100 and 97V.

At the same time the specification for SUA1000XL (which at the moment this application note was being prepared could be found at

http://www.apc.com/resource/include/techspec_index.cfm?base_sku=SUA1000) states the input voltage range as:

Table 1 - Input voltage ranges for SUA1000XL

Input voltage range for mains operations 82-144V

Input voltage adjustable range for mains operation 75-154 V

What is the relationship between these numbers?

The key fact here is that the upper and lower transfer points specify the maximum and minimum output voltages, respectively. E.g.,
setting the upper transfer point to 127V and the lower transfer point to 106V would guarantee that the load will never see the voltage
beyond the range of 106 to 127V.

Let's consider a scenario. Suppose the upper transfer point of a SUA1000XL is set to 127V and the lower transfer point is set to 106V.
At the beginning let input voltage be 120V, hence the output voltage of SUA1000XL being 120V as well. Then the input voltage begins
to decrease. The output voltage decreases along with the input voltage until it hits the lower threshold of 106VAC. At this point the
Automatic Voltage Regulator (AVR) kicks in and boosts the output voltage by a certain extent, which is 15% in the case of SUA1000XL.
The output voltage rises up to 106 x 1.15 = 121.9V. If the input voltage continues to decrease, the output voltage follows it, staying 15%
higher than the input voltage. But once the output voltage hits the lower threshold of 106V again, the input voltage at this point being
92.2V, the AVR doubles the boost (in models where equipped, and enabled by operating conditions) by yet another 15% (in case of
SUA1000XL). The output voltage rises to 92.2 x 1.30 = 119.8VAC again. Should the input voltage keep on decreasing, the output
voltage would also decrease proportionately until it hits the lower threshold of 106VAC yet one more time. At this point the input voltage
is 82VAC, and the AVR has no more taps to switch to. Only now the UPS goes to battery and the output voltage rises to 120V.

On the opposite side, when the voltage increases above nominal, Smart-UPS works in a similar way. The AVR in this case makes only
one attempt to trim the input voltage (by 13% in case of SUA1000XL) in order to keep the output voltage below the threshold of
127VAC. If the input voltage increases further the UPS goes to battery, generating output voltage of 120V.

The following two graphs illustrate the explanation given above. Here, the light blue and green beams represent the upper and lower
transfer points, respectively. Together, they comprise the allowed output voltage range. The output voltage may not drift beyond these
limits.

The red line reflects the transfer points when the voltage is decreasing and the dark blue line designates the transfer points when the

voltage is increasing.
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Graphs are given for two situations: for the narrowest and for the widest output voltage ranges.

Figure 1 — SUA1000XL transfer voltages with upper transfer point set to 127V and the lower transfer point set to 106V
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Figure 2 — SUA1000XL transfer voltages with upper transfer point set to 136V and the lower transfer point set to 97V
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Smart-UPS models other than SUA1000XL operate in the same fashion; with the only difference that the actual transfer point voltages

and AVR correction ratios may be different.

The user bears the responsibility to decide how wide the output voltage range his or her load is capable of withstanding. By default,

every Smart-USP is preset at the factory to provide the narrowest output voltage range.
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Battery management
Automatic self-test
Smart-UPS is equipped with diagnostic functionality which ensures early detection of potential problems by periodic testing of UPS
components. During the self-test the UPS momentarily transfers to battery in order to verify its readiness to support the load for the
time when the real black-out occurs. It is during this procedure when the bad battery condition can be revealed and reported to the
operator. APC recommends testing the UPS on a regular basis. It is better to reveal bad battery condition before the real black-out
strikes and the bad battery renders the UPS useless just when it's most needed.
The parameter that defines the self-test occurrence has 4 options available:

1. Atturn-on and every 14 days thereafter (default),

2. Atturn-on and every 7 days thereafter,

3. Atturn-on only

4. Never.
APC does not recommend setting it to “never”. This option is for service purposes only. The self-test procedure is completely safe for
the load. Even if the battery is bad, the load will not suffer because if the battery is found to be incapable of supporting the load the UPS

will instantaneously retransfer back online in a matter of milliseconds.

Date of last battery replacement
Usually the batteries life is predicted to be anywhere between 3 to 6 years. Therefore if the UPS is used for longer than that then the
batteries would probably have to replaced at least once. In order to keep track of the date of replacement and to be able to plan for the

date of the next replacement, Smart-USP provides this data field for you to store the date of last battery replacement.

The number of battery packs (for XL only)

When on battery, Smart-UPS is continuously calculating the remaining runtime based on the battery capacity, age, load, etc. In order
for these calculations to be accurate it is very important to inform the UPS about how many external batteries are connected. This is
done through setting the number of external batteries. If this parameter is not set correctly the runtime calculation will not be accurate

resulting in premature shutdown.

Shutdown behavior
Alarm Delay After Line Fail
For applications where the Smart-UPS is used as a remote power source or where the UPS frequently transfers to on-battery operation
due to poor utility power quality, operation of the audible alarm can be altered so that it will not become an annoyance. The unit may be
set to silence the audible alarm until the utility failure has lasted for more than 30 seconds. The alarm can also be silenced until low
battery, or defeated for all utility and battery conditions using power management software.
There are four options:

1. The UPS starts beeping after 5 seconds on battery (default).

2. The UPS starts beeping after 30 seconds on battery.

3. The UPS starts beeping only when the Low Battery threshold has been reached.

4. Never.

Low battery warning
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Because shut down and file saving routines can take longer than the default 2 minute low battery warning interval, the Smart-UPS

offers a choice of extended intervals up to 20 minutes.

Shutdown delay

When the shutdown sequence has been initiated by the low battery warning of a UPS, the operating system sends the USP shutdown
command at the end of its own shutdown sequence, in order to turn the UPS off. However, some computer networks are unable to
issue UPS shutdown commands as the last part of a shutdown routine. In these cases, it is up to the UPS to provide some delay before
actual shut down to allow the network to finish the shutdown routine. The Smart-UPS’s shut down delay in response to a shutdown

command can be extended from 20 seconds (default) to as long as 16 minutes.

Minimum capacity before return from shutdown

Many networks and multi-user computer systems cannot withstand unexpected shutdowns and demand a known interval of protection
under all circumstances. However, repetitive power outages can cause a UPS to shut down in a period less than the low battery interval
due to reduced battery capacity caused by the earlier power outages. Hence, the shutdown is unexpected and could cause lost or
corrupted data. In such cases, it is preferred to keep a UPS shut down following an extended power outage until the batteries have had
the opportunity to sufficiently recharge. The battery capacity necessary to restart may be set so that the Smart-UPS will always provide

a known minimum run time.

Synchronized turn on delay
Where multiple network servers are required to be powered in a known sequence, this parameter determines the delay, from O seconds
to 16 minutes (the range varies among different Smart-UPS models, see the user manual for a particular UPS), after which the Smart-

UPS’s outputs will be energized following return of normal utility voltages or a scheduled shut down.

UPS identification
The UPS may be assigned a name in order to differentiate among multiple UPS on the network. The name must be 8 characters long

and may be comprised of any combination of numbers, Latin alphabet letters, space and underscore characters.

©2005 American Power Conversion. All rights reserved. No part of this publication may be used, reproduced, photocopied, transmitted, or stored in any retrieval system of any nature,
without the written permission of the copyright owner. www.apc.com 7



Adjusting sensitivity and low battery warning signal using the controls on the back panel of the UPS

On the back panel of a Smart-UPS there are voltage sensitivity control button (1) and indication LED (2). Using these controls one can
set the UPS sensitivity (see discussion above), and, in some models, low battery warning.

Setting sensitivity:
Press voltage sensitivity button (1). Use a pointed object (such as a pen) to do so. The sensitivity will be changed and the LED (2) will
reflect the current setting:

e Brightly lit: High sensitivity

¢ Dimly lit: Medium sensitivity

¢ Off: Low sensitivity

Setting Low Battery Warning
(some models only, refer to your User Manual to check if your Smart-UPS supports this feature)
Press the On/Test button on the front panel of the UPS and, holding it, press the voltage sensitivity button (1). The Low Battery Warning
setting will be changed and the LED (2) will reflect the current setting:
e Brightly lit: 2 minutes
¢ Dimly lit: 5 minutes
e Off: 8 minutes

Note: Other settings may include 10, 12, 15 and 18 minutes and are accessible via software, web-interface or PowerView display (see
below)

Note: If you hold the On/Test button for 4 seconds or longer, the self-test will begin. Self-test does not affect the procedure of setting

low battery warning via voltage sensitivity button.
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Configuring Smart-UPS using PowerChute Business Edition

At the time this application note was being prepared the latest version of PowerChute Business Edition Basic software was 7.0.2 and

was available for free download at

http://www.apc.com/tools/download/software _comp.cfm?sw_sku=SFPCBE702

Not all of the user configurable parameters can be set or modified using PowerChute.

Start PowerChute Business Edition Console.
(please refer to PowerChute Business Edition user’s

manual for installation and operation instructions)

You should see a screen similar to the one on the right:

Find the UPS you want to configure from the list and
double-click on it.

The Device Properties dialog will open:

Make sure the you've checked “Show advanced

items” in the lower left corner

APC PowerChute Business Edition Deluxe

Console  Wiew Tools Help
i' [Huslname lSta1us IUPS Model IAgerrt Operating System
h A\ demat a.apc.com Warning Smart-UPS 700 Wincloves XP 5.2
Status deamoZa.apc.com Marmal Smart-UPS 700 Wincowes HP 5.2
@damnSa apc_Com armal Smart-UPS 700 Windowes XP 52
5.. @ demoda apc.com Marmal Smart-UPS 700 Wincoues XP 5.2
P £ e com Mormal Smart-U 1] 4 2
Dsﬁ?,;m‘:;nt @damnﬁa apC COom ormal Smart-UPS 700 Windowes XP 52
. ) demaTa ape.com Mormal Smart-UPS 700 Wincloves XP 5.2
{_ Iﬁ &damoﬁa.apc.com Mormal Smart-UPS 700 Wincowes XP 5.2
4 &damnga apc.Com Warning Smart-UPS 700 Wincoves XP 5.2
PU'&\‘EfIE"_'ent @ demot b apc.com Marmal Smart-UPS 700 Wincowes ¥P 5.2
i | 8 demozb apc.com Mormal Smart-UPS 700 Windowrs XP 5.2 |+
demoSa.apc.com Location: Building 1, Wiring Closet
UPS Modet Smart-UPS 700 Contact: Building Mairtenance
Yokage [ @ Normal
Analysis e
Description: The system is operating normaly.
Rizk.
Assessment
{25 device(s) inthe device fist., 3 Warning “Connactad to: localhost ]‘

OO

www spe.cam

UPS Idertification .
P cha H0§1 Iljflorl'maltloln
Beitony Stetus IP Adchess: 192168407
Power Parameters SR
- Environmental Monitor Agent Version: 700
- S_humow_n Operating System: Windows HP 5.2
[+ Diagnostics i G
[+ Log Files
[+ Communications UPS Information
UPS Model: Smart-UPS 700
| ] .
Sernial Number: NE85172935473 ‘
I anufachure Date; 1/3/2004
| ] . L.
Firrnwsare Revision: 723D |
Battery Replaced: 14372004 |
| i 13%%@!1#@#'&@3@: [ Close ] [ Help ]
lRead\,r. ]I
| |
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Changing the UPS identification:

Updating the date of latest battery

replacement:

OO

e ———
o lievice Properties

demoba.apc.com 11

www ape.eam

= General
- SUMImAry

- UPS Status
- Battery Status

- Powver Parameters
[#- Environmental Monior
= Shutcown

- Shutdown Sequence
- Shutcown Schedule
- Powyver Failure

- Shutdown Type

[+ Dimgnostics

[+ Log Files

- Communications

feeioss  UPS Identification |

Idertification Settings

RS Mare:

Device 1 | Dievice 1 |

Device 2:

Device 2 |

Device 3_"| Device 3 |

Device 4: | Device 4 |

2
-9

Show advanced tems

[ Cancel ][ Help ]

[Read\,r.

OB

demoba.apc.com

- BUMmary
- Acdmin Information
- UPS |dentificatio

S PE. S am

Battery Status

- Power Parameters
[H- Environmental Monitor
[=- Shutdavwn

- Shutdowen Sequence
- Shutdown Scheduls
- Power Failure

- Shutdown Type

[+ Disgnostics

[+ Log Files

[+ Communications

Capacity:

Battery Status: pormal 2

Battery Yoltage: 123__? W DC

Runtime Remaining: 20 min,

Battery Replaced: | 3242004

Shav advanced tems

[Ready.
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Adjusting transfer points, output voltage,

sensitivity and audible alarm:

Adjusting the minimum capacity before return from

shutdown:

o

o

Device Properties

demoba.apc.com

= General
- SUMImAry

- UPS Idertification
- UPS Status
- Battery Status

- Enwironmental Monitar
= Shutcown

- Shutdown Sequence
- Shutcown Schedule
- Powver Failure

- Shutdown Type

[+ Dimgnostics

[+ Log Files

- Communications

Show advanced tems

- Admin Information 1
4

Powver Seﬂi_n_gs

[ Close ][ Help

[Read\,r.

Uevice Properties

demoba.apc.com

=) General

- SLIMITEEY

- &dmin Information
- UPS Idertification
- UPS Status

- Battery Status

- Powver Parameters m
[+ Environmental Monitor
[=]- Shutclown

- Shutdown Sequenet

- Shutdown Type
[+ Diagnostics
[+ Log Files

[#- Communications

Show advanced tems

T

RefieshData

Wwhen powver failz, begin a shutdosyn procedure:

7 Immedistely
) After UPS has been on battery for

E 3 mirmte(z]
(% &t runtime limit

2 |
/

When power returns, reboot URST

7 Immecliately

© Mever tManually turn UPS amnj

Cancel ] [ Help

[Ready.

©2005 American Power Conversion. All rights reserved. No part of this publication may be used, reproduced, photocopied, transmitted, or stored in any retrieval system of any nature,

without the written permission of the copyright owner. www.apc.com

11



Configuring Smart-UPS using Web-interface

In order to gain access to Smart-UPS via web it has to be equipped with a SmartSlot® Network Interface Card.

At the time this application note was being prepared there were three network interface cards available from APC: AP9617, AP9618,
AP9619. Information on those was available at http://www.apc.com/products/family/index.cfm?id=98

Pleaser refer to Network Management Card User Manual for installation and operation instructions.

Launch a web browser, such as Microsoft Internet Explorer.
In the address line, type in the network address of the Network Interface Card inserted in the UPS you want to configure.

The front page is the general UPS status page. On the right hand side there’s a menu. Click on the UPS name.

3 APC Network Management Card - Microsoft Internet Explorer 5 .I o ] 4
J Eile Edit Wiew Favorites Tools  Help | -'a'

J OBack - Q - @ @ i:j ‘ pSearch *Favorites QMedia @ D/fzv :\; - J ﬁ

Jngdress I@ http:ff159,215,9, 23 arakfram.htm?0:0 j Em

MNetwork
Management b Al bt n ?
Card

1P: 150.215.9.28

Smart-UPS 700 RM named APC_TEST

Smart-UPs 700 BM
Environment

On Line, A¥R Trim Enabled, No Alarms Present

Environment

Events
K Thresholds Disabled, Contact Alarms Disabled
Data
MNetwork
10/100 Management Card Status
System
Logout Mame: AP9617 Metwaork Mgt Card Date: 12/03/2004
Contact: testdrive@apcc. com Time: 23:39:26
I Location:Data Center C User: aAdministrator
[RIE[E UpTime: 0 Days 2 Hours 4 Minutes Status:COk
Links
[&] httpif[159, 2159, 23 arakfram htm?1:0 [ [ [ miermet y
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The UPS status screen will appear.
Click on “Configuration”

3 APC Network Management Card - Microsoft Internet Explorer X o ] 54

J File Edit Wiew Favarites Tools  Help | ﬂ"

JQBack - o - @ @ \/_':j‘pSearch *Favorites *Media @‘ B' .:_% - \_‘_’J ﬁ

J Address I@ httpiff159,215,9, 23/ arakfram. htm? 1:0

Metwork
Maﬂagement www.apc.com
Card

IP: 159.215.9.23

UPS status

¥ Smart-UPS 700 RM

On Line, AYR Trim Enabled, Mo Alarms Present
Status

Enabled AWR Trim; high incaming line valtage,

I
Reason For Last Transfer To Battery: Uz e seiitwaie eommzie or UPSts fest

contral,
Internal Temperature: 79,7 ©F
Runtime: 96 hours 18 minutes

K Utility power status

i ] Input Yoltage: 136.0 YAC
Environment Input Frequency: 59,75  Hz
Maximum Line Voltage: 136.0 WAC
Events Minimum Line ¥Yoltage: 1352 WAC
Data
Network
S Output voltage: 120.9  VAC
Logout Output Frequency: 59.75 Hz
Load Power: 000.0 9% Watts
Help
Links Battery Capacity: 100.0 %
Battery Yoltage: 27.54  wDC
Number of External Batteries: 008
Self-Test Result: Unknown 2
Self-Test Date: Unknown
Calibration Result: Unknown
Calibration Date: Unknown
[&] httpif[159,215,9,23/arakfram htm?1:3 [ [ [ miermet Y
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The configuration screen will appear.

Change the parameters to whatever you like and then click the “Apply” buttons located in the section you've just modified.

3 APC Network Management Card - Microsoft Internet Explorer oy ] 54

J File Edit Wiew Favarites Tools  Help | |:'
- L A G e . ; = 3L = ]

J Q Back = \) - \ﬂ @ ,_Ij ‘ f'\ Search ‘gx( Favorites eMedla @3 ‘ [‘__--_;:v (&= o _| '5

| Address [ @] htp://159.215.9.23)arakfram him?1:3 RN K=

Network - : Smart-UpPs 700 RM
N /\PC H

Card

IP: 159.215.9.23 Configuration of Smart-UPS 700 RM named APC_TEST

Utility Line Settings

* Smart-UPS 700 RM

Output Yoltage: 120 =| WAC
High Transfer Yoltage: 127 =] WacC
Lows Transfer Yoltage: 106 =] WaC
Sensitivity: High j

Applyl Cancel |
Shutdown Parameters

Environment

Return Battery Capacity: oo~ %
Low-Battery Duration: 0z = Minutes
Events
Data Maximum Shutdown Time: 2 Minutes
Metwork
Shutdown Delay: 020 = Seconds
System
Logout Return Delay: ooo - Seconds
Sleep Time: 0.0 Hours

Help Applyl Cancel |

UPS Name: [sPC_TEST i

Links

Last Battery Replacement: 1272803
Audible Alarm: Power Fail 'l
External Batteries: 003
simple Signal Shutdowns: Disabled 'l
Tl Nl |
@ Daone l_’_’_|0 Inkernet 5
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Configuring Smart-UPS using PowerView

PowerView is handheld control panel to configure and control APC UPSs.

At the time this application note was being prepared PowerView was available as SKU AP9215 and was described at

http://www.apc.com/products/family/index.cfm?id=42

Please refer to PowerView User Manual in order to properly connect PowerView to Smart-UPS.

Once you've connected PowerView to Smart-UPS you'll see something like this on PowerView display:

Fuel 90% [1II1111°"
Load 75% [1I1I1°7°"
120Vin 120Vout 60Hz

Runtime: Ohr 20min

Press the key with <! symbol on it in order to activate the main menu.
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Using T and ! keys navigate to “Setup” and press < key in order to enter the configuration submenu
(Setup)

Control Logging
Status Display
»Setup Diags

Accessories Help

The configuration submenu (Settings) opens:

Settings
®»Transfer UPS Info
Shutdown Copy
Other Default

Using T and ! key navigate to one of three items in the submenu:
“Transfer”, “Shutdown” or “Other”. Press the <! key.

The contents of these three submenus is given below:

Transfer

»ow Xfer: 106V
High Xfer: 127V
Sensitivity: High
Output: 120V

This submenu provides access to the following user-configurable parameters:
(in the order listed in the submenu)

Lower transfer point;

Upper transfer point;

Sensitivity;

Output voltage.

Shutdown

®»| ow Batt Dur: 2min
Shutdown Dly: 180sec
Return Dly: Osec
Return Bat Cap: 0%

This submenu provides access to the following user-configurable parameters:
(in the order listed in the submenu)

Low battery warning;

Shutdown delay;

Synchronized turn-on delay;

Minimum capacity before return from shutdown.
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Other

»Self Test: 14 days
UPS ID: UPS_IDEN
Bat Date: 06/08/04
#Ext Bat Packs: 0

This submenu provides access to the following user-configurable parameters:
(in the order listed in the submenu)

Automatic self-test;

UPS identification;

Date of last battery replacement;

The number of external battery packs.

Using T and ! buttons navigate to an parameter you wish to modify and press «button. Then, using T and !
buttons modify the parameter. Use <'or Esc buttons to confirm your selection.

Conclusion

Smart-UPS and Smart-UPS XL behavior can be flexibly adjusted to the actual operating condition through an extended set of user-
configurable parameters. Proper parameter setting highly enhances the UPS performance thus considerably increasing reliability and
availability of the power protection as a whole.
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