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GES-TN11-Series – Multi-Phase Input, Multi-Phase Output 
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 GES-602TN11
On Line 6kVA

Service Manual

	NOTE

The instructions contained in this manual are not intended to cover all of the details or variations in equipment, or to provide for every possible contingency to be met in connection with installation, operation, or maintenance. Should further information be desired or should particular problems arise which are not covered sufficiently for the purchaser’s purposes, the matter should be referred directly to Always On.

Any electrical or mechanical modifications to this equipment, without prior written consent of Always "On", will void all warranties and may void UL/cUL listing. Unauthorized modifications may also result in personal injury, death, and damage to the equipment.




Dear Customer,

Thank you for selecting our GES-TN11 Series uninterruptible power supply. We are pleased to include you as one of our valued Always On customers!

We are confident that the Always On GES-TN11 Series uninterruptible power supply system, developed and manufactured in our ISO 9001 certified facilities, will provide the quality and satisfaction you demand.

Thank you for choosing Always On.

Symbols

The following symbols are used through out this manual.

Warning Information
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	This symbol alerts you to important information.


Electrical Hazard
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	This symbol indicates an electrical hazard may be present.


Electrical Symbols

	[image: image4.emf]
	Protective grounding terminal; a terminal that must be connected to ground prior to making any other connection to the equipment.
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	A terminal to/from which an alternating current or voltage may be applied/supplied.
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	A terminal to/from which a direct current or voltage may be applied/supplied.
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	This symbol indicates the word “phase”.
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Safety Instructions
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Read the following safety instructions carefully before operating THE Unit.

1) General

· REad this manual carefully before operating the Unit.

· FOLLOW ALL PROCEDURES, AS DESCRIBED, TO ENSURE SAFE, RELIABLE OPERATION OF THE unit.

· this UNIT IS NOT INTENDED TO POWER LIFE SUPPORT EQUIPMENT.

· DO NOT COnnect PURE INDUCTIVE OR CAPACITIVE LOADS to this unit.

· ALL RECORDED MEDIA SUCH AS DISKETTES, TAPES AND CARTRIDGES SHOULD BE KEPT A MINIMUM OF 60CM FROM THE Unit. THE MAGNETIC FIELD CREATED BY THE OPERATION OF THis Unit MAY ERASE DATA ON THESE Types of DEVICES.
· DO NOT LET THE UNIT COME INTO CONTACT WITH WATER.
· DO NOT STAND BEVERAGE CONTAINERS ON THE UNIT.

· NEVER INSERT any object INTO VENTILATION HOLES OR OPENINGS. 

· DO NOT BLOCK the ventilation holes oN THE FRONT, rear or sides of the UNIT.

· DO NOT DISASSEMBLE THE Unit.

· DO NOT USE OTHER MANUFACTURERS ACCESSORIES. These MAY CAUSE DAMAGE to the UNIT and create UNSAFE operating CONDITIONS.
· DO NOT OPERATE the unit IF it IS LEAKING LIQUID OR IF A WHITE POWDERY RESIDUE IS PRESENT.
2) Electrical Safety

· THis unit CONTAINS ITS OWN ENERGY SOURCE (BATTERies). THE system OUTPUT MAY BE LIVE EVEN WHEN THE Unit IS NOT CONNECTED TO AN AC power SUPPLY.

· POTENTIALLY LETHAL VOLTAGES EXIST WITHIN THIS UNIT While THE BATTERIES ARE CONNECTED.

· DO NOT TOUCH ELECTRICAL CIRCUITS WHEN POWER (AC or BATTERY) IS CONNECTED TO THE Unit.

· DO NOT LET POWER CORDS CONTACT HOT SURFACES

· DO NOT PLUG APPLIANCES; SUCH AS HALF BRIDGE RECTIFIED LOADS, INTO THE Unit.
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Safety Instructions Continued
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Read the following safety instructions carefully before operating THE Unit

3) Installation

· THIS SYSTEM IS NOT intended for external USE UNLESS It has been SPECIFICALLY modified for that purpose. 

· EXAMINE THE PACKAGING CONTAINER FOR DAMAGE. NOTIFY THE CARRIER IMMEDIATELY IF DAMAGE IS PRESENT.

· DO NOT LOCATE UNIT NEAR WATER OR sources of EXCESSIVE HUMIDITY.

· DO NOT LOCATE the UNIT IN AN AREA WHERE UNAUThORIZED PERSONNEL MAY HAVE ACCESS to the Unit.

· TO ENSURE RELIABLE OPERATION OF THE unit AND TO PROTECT FROM OVERHEATING, OPENINGS and Louvres MUST NOT BE BLOCKED OR COVERED.

· INSTALL THE Unit IN A WELL-VENTILATED AREA AWAY FROM FLAMMABLE LIQUIDS, GASES, and EXPLOSIVES.

· THE POWER SUPPLY FOR THIS UNIT:

· MUST BE RATED IN ACCORDANCE WITH THE EQUIPMENT DATA PLATE.

· MUST BE SUITABLY GROUNDED.

· this unit IS WIRED IN ACCORDANCE WITH NATIONAL and local ELECTRICAL CODEs. Make SURE THAT THE WALL OUTLET IS ALSO WIRED TO THESE SPECIFICATIONS.

4) Service and Maintenance

· only qualified PERSONnel may service the unit. DO NOT ATTEMPT TO SERVICE THIS EQUIPMENT YOURSELF.

· OPENING OR REMOVING COVERS WILL EXPOSe you TO DANGEROUS VOLTAGES.

· QUALIFIED PERSONNEL SHOULD BE CONSULTED WHEN:

· THE POWER CABLE HAS BEEN DAMAGED

· LIQUID HAS BEEN SPILLED INTO THE UNIT

· THE UNIT DOES NOT OPERATE NORMALLY EVEN THOUGH THE OPERATING INSTRUCTIONS HAVE BEEN FOLLOWED
· TURN THE UPS “OFF” AND DISCONNECT THE UNIT FROM ANY POWER SOURCEs BEFORE REMOVING THE COVER PLATES.
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Safety Instructions Continued
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Read the following safety instructions carefully before operating THE Unit

5) Batteries

· USE CAUTION WHEN SERVICING BATTERIES.

· BATTERY ACID CAN CAUSE BURNS TO SKIN AND EYES.

· IF ACID IS SPILLED ON SKIN OR IN EYES, FLUSH ACID WITH FRESH WATER AND CONTACT A PHYSICIAN IMMEDIATELY.

· BATTERIES MAY CONTAIN METALS AND OTHER CHEMICAL HAZARDOUS WASTE. FOR PROPER DISPOSAL CONSULT YOUR LOCAL, STATE AND FEDERAL environmental Agencies for proper disposal procedures.

· DO NOT CONNECT OR DISCONNECT BATTERY CABINETS WHILE THE Unit IS OPERATING in BATTERY mode.

· ONCE YOU HAVE CONNECTED THE BATTERY CONNECTORS, DO NOT ATTEMPT TO LIFT THE CABINETS
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1.0 Introduction

Congratulations on your choice of the Always On GES-TN11 Series On-Line Uninterruptible Power Supply (UPS). The GES-TN11 Series features the latest top of the line microprocessor technology and IGBT transistors and provides clean, highly regulated and pulse width modulated (PWM) true sine wave power.

1.1. Overview

The GES-TN11 Series UPS is designed for installation between your AC power supply (utility or generator) and your equipment. It protects your equipment from major power events such as blackouts and brownouts, over-voltage and under-voltage conditions as well as other power events including spikes, surges and transients that may cause damage or data loss. The UPS provides a consistent supply of regulated AC power during these power events, allowing you to safely shutdown your equipment and prevents possible damage to both hardware and software. 

1.2. Features

The GES-TN11 Series provides full time self-diagnostics as well as two levels of audible alarms when the unit is operating in battery mode. Along with the current mode of operation, the LCD screen displays critical system information including:

· Percent Load,

· Remaining battery capacity,

· Input voltage,

· Output voltage,

· Input frequency,

· Output frequency and

· Internal UPS temperature.

A manual test switch has been incorporated into the input/test breaker that makes testing a simple procedure. The internal bypass switch allows maintenance on the UPS to be performed without interruption of power to the load.

The efficiency optimizer function adds cost effectiveness, minimizes power loss and reduces power consumption. The function alternates between bypass and on-line modes and is achieved automatically, in accordance with the conditions of the utility AC power. A free run mode is available when the input frequency is outside of the selected input frequency setting.
The communications port, in conjunction with multi-platform monitoring and control software, enables the unit to be connected to a local or networked computer system. Detailed operating information including voltages, currents, and alarm status is available to the monitoring system.

Other communications options include:

· An SNMP adapter to remotely control and monitor the unit via a network or the Internet.

· An AS-400 interface to allow for relay communications in PLC or dry contact environments.

1.3. Definitions

· Critical Load
These are loads that require clean, regulated and continuous AC power and which are connected to the output of the UPS module

· UPS Module
The portion of the UPS system that contains one or more of: the rectifier, charger, inverter, static bypass switch, maintenance bypass switch, controls, monitoring, and indicators.

· Rectifier

Contained in the UPS module. Responsible for converting the normal AC input power to DC power and supplying the inverter and charger with DC power.

· Charger
Contained in the UPS module. Responsible for recharging the batteries.

· Inverter
Contained in the UPS module. Responsible for converting DC power (supplied by the rectifier) to regulated and filtered AC power that is then supplied to the critical loads.

· Static Bypass Switch
Contained in the UPS module. Responsible for automatically transferring the attached load, without interruption, from the inverter AC output to the bypass AC power source in the event of an overload or degradation of the inverter’s performance.

· Maintenance Bypass Switch:

Contained in the UPS module. Used to transferring the attached load, without interruption, from the inverter AC output to the bypass AC power source while electrically isolating the static bypass switch, rectifier, charger and inverter. Used for maintenance purposes.

· Battery
The battery system provides DC power to the inverter input when the normal AC input power to the UPS fails or in the event that the rectifier/charger fails.

· IGBT
Isolated Gate Bipolar Transistor.

· PWM

Pulse Width Modulation.

· UPS

Uninterruptible Power Supply.

· BBU

Battery Backup Unit.

· PFC

Power Factor Correction.

· EPO

Emergency Power Off.

.

2.0 Theory of Operation

The GES-TN11 Series UPS uses a variety of technologies, working in tandem to provide clean reliable power and protect the critical loads. The first stage in the protection process uses a transformer to electrically isolate the unit from the AC source. The input power is then passed through a surge and EMI/RFI filter to remove fluctuations in power frequency and protect against power surges. The rectifier then takes over and converts the AC power to DC, providing a constant voltage. The charger circuit provides regulated DC power to the batteries. The DC power is then fed to the inverter. The inverter converts the supplied DC power into clean, reliable AC power. An output isolation transformer electrically isolates the UPS from the critical loads and an output filter provides protection from power fluctuations caused by equipment on the critical load circuit. A switch allows for manual bypass. An output breaker allows for output switching.

2.1. Block Diagram
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Figure 2‑1 UPS Block Diagram

UPS Subsystems

· Input Breaker

The input breaker prevents the main distribution panel breaker from tripping when a UPS fault or over-current condition occurs. It also acts as a test switch for performing back-up mode tests.

· Input EMI/RFI Filter

This filter attenuates any electrical noise in the input AC power supply as well as noise (THD) generated by the UPS. 

· Input surge protector

Provides protection to the UPS and equipment from power surges such as lightning and phase-to-phase faults.

· Rectifier/Power Factor Correction

During normal operation, the rectifier circuit converts the utility power (AC power) to DC power. The inverter uses the DC power to generate the AC output waveform. At the same time, the Rectifier/PFC circuit ensures that the waveform of the input current used by the UPS Inverter is close to ideal. This type of conversion and state of the art technology maintains two key objectives: the utility power is used as efficiently as possible, and the amount of distortion reflected back to the utility is minimized therefore providing cleaner power to other devices in the building not being protected by the TN Series.  

· PFC Control Note

By utilizing control circuits, the current drawn from the utility power is in-phase with the input voltage.  The control circuit also allows the UPS to have a broader input voltage range (±25%).

· Charger

During normal operation, the charger converts AC voltage drawn from utility power into regulated DC voltage, which charges the batteries or maintains the batteries at the desired level by a float charge.

· Batteries

The batteries provide power to the critical load when the input power is interrupted. Battery sizes vary between series and series-parallel configurations. All batteries are sealed lead-acid valve regulated gel cells.

· Battery Breaker

This breaker is used to connect and disconnect the batteries to and from the UPS system. 

· Inverter

The inverter’s solid-state electronics convert DC provided by the rectifier or batteries to AC power.  The inverter will produce 50 or 60Hz (auto-selected) using IGBT technology that switches at ~18kHz. This is above the audible frequency range and does not generate low frequency magnetic components. The inverter uses PWM to generate and regulate the AC output with a very small tolerance (±2%).

· Static bypass

A static transfer switch and bypass circuit is provided as an integral part of the UPS. The inverter has an overload rating of 150% rated load for 20 seconds, 200% rated load for one and a half cycles. The static bypass will auto transfer to bypass if these overload conditions are exceeded. The static transfer switch control logic contains an automatic transfer control that senses the status of the inverter logic signals as well as operating and alarm conditions. This control circuit provides an uninterrupted transfer of the load to a normal input source (or alternate bypass source). Transfers are also made when an overload or malfunction occurs within the UPS, without exceeding the transient limits specified herein.

· Maintenance bypass switch

The maintenance bypass switch is used to transfer the attached load, without interruption, from the inverter AC output to the bypass AC power source while electrically isolating the static bypass switch, rectifier, charger and inverter.

· Output Isolation Transformer

An output isolation transformer factory installed in the UPS cabinet and connected to the UPS output. It provides galvanic isolation between the UPS and the critical load.

2.2. Modes of Operation

The GES-TN11 Series is designed to operate continuously as an on-line, dual conversion system in the following modes:

· Normal Mode

The rectifier converts the utility or AC source input to DC and then supplies the DC current simultaneously to the inverter unit and the storage battery charger. The inverter unit continuously supplies the attached load with regulated AC power. The output voltage is precisely regulated at all times regardless of the input voltage. 

· Back-Up Mode

When the AC input power is interrupted, the inverter is supplied with power from the storage batteries without interruption. There are no interruptions to the output voltage or waveform during transfer to battery power.

· Recharge

When AC input power is restored, the rectifier will automatically restart and continue to supply power to the inverter and battery charger.

· Automatic Restart
During an extended input power outage that leads to a complete battery discharge, the unit will automatically shutdown. When input power is restored, the unit will automatically restart and resume supplying power to the load and battery charger. This feature is enabled in the factory and can be disabled (consult factory).

· Static Bypass

The bypass provides an alternate path (other than the regulated path) for power to reach the load. The bypass can be activated by two different methods:

· Automatic

In the unlikely event of an internal failure or an inverter overload, the unit will perform an automatic transfer of the load from the inverter to the bypass source.

· Manual

Should the unit need to be taken out of service for maintenance or repair, manual activation of the bypass will cause an immediate transfer of the load from the inverter to the bypass source. The input rectifier, inverter, and battery charging operations will be interrupted until the user transfers the UPS back to normal operation

· Free Run Mode (Factory default setting)

This mode allows the system to operate online with an extended voltage and frequency operating window (+/-25% voltage and 45 to 65Hz) relative to normal mode.  This feature takes advantage of the capabilities of the Digital Signal Processor technology incorporated within all Always On online UPS systems.  The UPS synchronizes the output of the inverter with the AC supply as long as the input frequency and voltage are within the user selected Input Frequency Setting and the Input/Bypass Voltage Setting (Chapter 6.5). When the AC supply parameters are outside of the selected window the inverter will lock to the frequency determined on start-up (50 or 60Hz) and maintain that setting until the AC supply is back with operating parameters or the batteries are exhausted.  The static (or automatic) bypass in this mode is available when the AC supply is within the selected operating parameters.  If the AC supply is outside the operating window the bypass will be disabled (as per factory default).  This function can be changed and the system can be programmed to go to bypass without the inverter and AC supply being synchronized. Please refer to chapter 6.5 if you want bypass available while running in free run mode.

· Efficiency Optimizer function (HE Mode see Front Display functions)

The high efficiency function adds cost effectiveness, maximizes efficiency and reduces power consumption.  Alternating between bypass and on-line modes is achieved automatically and in accordance with the conditions of the AC supply power.  On-line mode may be used during times of intermittent power, and bypass mode when the utility is within user selectable parameters (see Front Display Functions) in order to obtain greatest efficiency.  Irregularities can be detected in less than a second, and on-line mode reactivated immediately.  Switching back to on-line mode occurs when input voltage is outside ±10% of nominal (± 15% selectable), when input frequency is outside of ±3Hz or when no input utility is present.

Although high efficiency is standard, the default operation is in on-line mode.  The bypass can be activated in the LCD panel, though on-line can be run permanently if preferred.

· Generator Mode

The inverter of the UPS system is locked to the frequency determined on start-up (50 or 60Hz) within ±0.25Hz.  The bypass is disabled and cannot be enabled because the AC supply can vary independently of the output.  The operating parameter for the input is 45 to 65Hz and 60 to 144VAC (depending on load).  This function is highly recommended for any application with a generator involved or an AC supply that can vary in frequency (VFD’s and other harmonic issues).  See chapter 6.5 for programming.
· Diagnostic tests

When you start the UPS, a diagnostic test is automatically executed that checks electronics, battery, and reports any problems on the LCD display.

An advanced battery management system always monitors the conditions of the batteries sending any forewarnings if replacement is needed. Otherwise every 30 days of normal operation, a battery discharge test is performed and, if a problem arises it will be reported on the LCD display.

Other than during the initial 24 hours, after startup, or while the UPS is in charging mode, diagnostic tests (please see chapter 6.5) can be performed manually from the front panel at any time.

3.0 Physical Topology
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	Removal of the rear access cover exposes personnel to dangerous voltages and shock hazards that may cause damage, injury or death.


3.1. Rear View Diagrams
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Figure 3‑1 Rear view of the 6KVA GES-TN11 Series
4.0 User Interface

4.1. Front Control Panel
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Figure 4‑1 Front Control Panel of GES-TN11 Series
4.2. Normal Display

The UPS status is shown in normal display mode. From here you have a choice to go to UPS meters display and the settings display by pressing the “STATUS” or “FUNC” buttons.

4.3. UPS Metering Display

Various measurements are available through the UPS meters display; pressing the “ENTER” button will scroll through the following meters.

	LCD Message
	Description

	O/P VOLT=***.*V
	Shows Output AC voltage

	O/P FREQ=**.*Hz
	Shows Output Frequency

	I/P VOLT=***.*V
	Shows Input AC Voltage

	I/P FREQ=**.*Hz
	Shows Input Frequency

	BAT VOLT=**.*V
	Shows Battery Voltage

	O/P Load%=**%
	Shows % of Maximum Rated Load

	O/P W=*W
	Shows Output Watts

	O/P VA=*VA
	Shows Output VA

	O/P Curr=*A
	Shows Output Current

	BACKUP TIME=**min
	Shows Estimated Backup time in minutes

	BAT CHARG=**%
	Shows approximate % of battery capacity

	TEMPERATURE=**C
	Shows approximate ambient temperature

	BAT PACK NUM=*
	Shows External Battery Packs Number

	RATING=****VA
	Shows UPS Rating

	CPU VERSION **.*
	Shows CPU Version


Table 4‑1 UPS Meters

4.4. Button Operation

There are three operating buttons on the front panel:

· “ON/ OFF” button:

· Push the “ON/OFF” button for at least 3 seconds to turn on the UPS.

· When UPS is running, push the “ON/OFF” button for at least 3 seconds to turn off the UPS.

· “FUNC” button. 

This button is used to check UPS configuration information

· Push the “FUNC” button for at least 2 seconds

· Move between items by pressing the “FUNC” button once. (See Table 4-2)

· If nothing has been pressed for 10 seconds, the display will return to original status.

	Settings
	LCD Display
	Explanation
	Selection
	Default

	O/P Wire Set
	O/P Voltage Setting
	Select nominal output voltage
	208/220/230/240
	240

	I/P Wire Set
	I/P Voltage Setting
	Select nominal input voltage
	208/220/230/240
	208

	Input Frequency
	I/P Frequency Setting
	Select input frequency range when UPS goes into free run mode
	(((
	(((

	
	
	
	(((
	

	
	
	
	(((
	

	Input/Bypass Voltage
	I/P Bypass Set
	Select input voltage range when bypass is available
	((0(
	-10 to +15%

	
	
	
	+10 to -15%
	

	
	
	
	+15 to -20%
	

	Free Run Mode
	Free Run Set
	Select if UPS can run in Free Run Mode (unsynchronized)
	ON/OFF
	ON

	Bypass Enable/Disable at Free Run Mode
	Bypass Disable
	If enable is chosen, the UPS can go to bypass when unsynchronized.
	Enable/Disable
	Disable

	HE Mode Setting
	HE Mode Set
	Select if UPS runs in efficiency optimizer mode
	ON/OFF
	OFF

	Force Manual Bypass
	Manual Bypass
	Permanently force UPS to bypass.  For service only*
	ON/OFF
	OFF

	Frequency Conversion
	Freq Convert
	Select output frequency 

(50 Hz or 60 Hz)
	OFF/50/60
	OFF

	Do Battery Test
	Battery Test
	Detect battery is within normal parameters
	
	

	Silence Function
	Silence Set
	Enable or disable silence function
	ON/OFF
	OFF

	Number of External Battery Packs
	Bat Cabinet Set
	This setting is needed for UPS's to predict expected back-up time
	0
	0

	
	
	
	1
	

	
	
	
	2
	

	Site Wiring Alarm
	Site Fault Set
	You can enable or disable the site wiring alarm
	Enable/Disable
	Disable

	Select Language
	Language
	Select display language
	English / German / French / Spanish / Italian
	English

	Set Generator Mode
	Generator
	Set unit in generator mode**
	ON/OFF
	OFF

	Set RS-232 Communication
	RS-232 Control
	Set RS-232 communications on or off
	Enable/Disable
	Enable


Table 4‑2 UPS Configuration

* In order for the UPS and power management software to operate normally, Manual Bypass should be set to OFF as the load will not be protected by the unit when Manual Bypass is ON.  This is aimed for operating an external maintenance bypass switch.

** You should turn the UPS off and keep the AC power connected before you use “Generator” function.  (Even when you go from Generator Mode to Normal mode.)

· “FUNC” (function) button continued

· Push the “FUNC” button for at least 2 seconds to choose the function that you want.

· Each function can be displayed by pressing the button once, and there are fourteen different functions to choose from.

· After selecting the function, push the “ENTER” button to choose the selected function.

· Push the “FUNC” button to choose another function.

· Push the “ENTER” button to enable your function.

· Push the “ENTER” button to confirm and enable the selected function.

· If nothing has been pressed for 10 seconds, the display will return to original status.

4.5. Control Panel Lights

Operation of the UPS is indicated on the monitor panel with five LED indicators

· ON-LINE
When the UPS is in normal or static bypass modes, there is voltage at the output terminals and this LED will light up in green.

· ON-BAT

While the unit is operating in backup mode, this LED will light up in yellow.

· BYPASS

While the unit is operating in bypass mode, this LED will light up in yellow.

· FAULT

If an internal error occurs in the UPS, this LED will light up in red.

Audible Alarm

Pressing any button on the front of the UPS will silence the audible alarm. The audible alarm will sound when the UPS enters one of the following states.

· Backup Mode

The UPS will beep once every five (5) seconds and the BACKUP LED will illuminate.

(beep - - - - beep - - - - beep) [Slow beep]

· Low Battery

The UPS will beep once every second when the batteries are almost depleted.

(beep - beep - beep) [Fast beep]

· Fault

The UPS will sound a continuous beep and the FAULT LED will illuminate.

(beeeeep) [Continuous beep]

5.0 Communication Interfaces

There are two types of communication interfaces available on the standard UPS, RS-232 and Dry Contact. There are also SNMP and AS-400 adaptors available as options.

5.1. RS-232 Port

A 9-pin female SUB-D connector is located on the UPS rear panel to provide a communications link between the UPS and the computer. The included software package and cable allows you to connect the UPS to a computer and monitor the operating status of the UPS system.

	Pin #
	Signal Name
	Direction (Ref. UPS)
	Functions

	2
	TxD
	Output
	TxD Output

	3
	RxD
	Input
	RxD / Inverter Off Input

	5
	Common
	
	Common

	6
	CTS
	Output
	AC Failure Output

	8
	DCD
	Output
	Low Battery Output

	9
	RI
	Output
	+8 to 24VDC Power


Table 5‑1 RS-232 Pinout

5.2. Dry Contact

Dry contact outputs are provided through the RS-232 port located at the front of the UPS. Each output contact provides status information of the UPS operation. These contacts enable the UPS to notify a computer or automation device being supported by the UPS of a power anomaly. The connected device may then be programmed to recognize these signals and initiate a shutdown sequence.

The UPS reads the input signal through a photo-coupled diode transistor pair, so your control equipment remains electrically isolated. The photo-coupled transistor is capable of a maximum conduction level of 40VDC at 40mA.
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Figure 5‑1 Photo-coupled transistor

5.3.  Monitoring and Control Software

The supplied power management software offers powerful features such as the ability to monitor local UPS's, as well as remote units via a TCP/IP network, from your central location. It can notify you of any problems automatically, by sending email or by dialing your pager through a modem when an event such as a power outage occurs. The software is capable of broadcasting messages to remote computers and can even send them commands to shutdown.

The GUI is a real time graphical display of UPS status including input/output voltage, frequency, load, temperature, and capacity. There is also a data-logging feature included. The software can be configured to schedule battery tests. The software can also shutdown the system in a safe fashion before the batteries run out in the case of an extended blackout.

Use

· Install the software package included with the UPS according to the instructions included with CD.

· Connect the UPS to the computer using the RS-232 cable included.

· Start the software.

5.4. Emergency Power Off

A customer-supplied switch may be located remotely as an emergency stop button for the UPS. The switch may be used to open the EPO jumper connection and force UPS to switch off. Since the EPO shuts down the equipment immediately, the power management software is prevented from performing an orderly shutdown. The UPS will have to be manually restarted with the EPO jumper closed again in order to reconnect power to the load. The UPS comes with a simple jumper in place of the push button so that it runs without a switch.

6.0 Operation
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	Not following the start-up and shutdown procedures correctly can damage the system or cause injury.


6.1. Start-up Procedure

· Remove maintenance bypass switch cover on rear of UPS.

· Confirm bypass switch is in “INV” position.

· Confirm battery breaker is in OFF position.

· Confirm output breaker is in ON position.

· Confirm input breaker is in OFF position.

· Remove cover plates on battery cabinet (if applicable).

· Turn ON all battery breakers on battery cabinet (if applicable).

· Turn ON battery breaker on rear of UPS, and then wait 10 seconds.

· Apply utility power to UPS. 

· Turn ON input breaker.

UPS will enter stand-by mode.

LCD will light, and the fans will start.

· Push “ON/OFF” button on the front panel to turn UPS ON (hold “ON/OFF” button for 3 seconds or until UPS beeps and displays “READY ON”).

The unit will automatically perform a self-test and then go to line mode.

Shutdown Procedure

· Shutdown and turn off the attached loads.

· Push “ON/OFF” button on the front panel to turn UPS OFF (hold “ON/OFF” button for 3 seconds or until UPS beeps and displays “UPS OFF”).

The alarm will sound and the UPS will shutdown.

The LCD will display “UPS OFF” for a few seconds and then go to stand-by mode.

· Turn OFF input breaker and wait 10 seconds.
The LCD will extinguish and the fans will stop.

· Disconnect utility from UPS.
· Turn OFF battery breaker on rear of UPS.

· Turn OFF all battery breakers on battery cabinet (if applicable).

The unit is now completely shutdown.
6.2. Maintenance Bypass Procedure

Maintenance Mode is used to bypass the inverter portion of the UPS without disrupting the load.  When the input breaker is closed, the UPS tracks the phase of the input waveform and the transition from inverter mode to maintenance mode is seamless provided that the utility is functioning satisfactorily.

6.2.1. Entering Maintenance Bypass Mode

· Use the front panel “FUNC” button to place the unit into maintenance bypass mode.

Bypass LED will light.

· Remove maintenance bypass switch cover on rear of UPS.

· Turn the maintenance bypass switch to “MAINT” position.

· Push “ON/OFF” button to turn off the UPS.

· Turn OFF input breaker.

UPS will power down, and the LCD will extinguish.

· Turn OFF the battery breakers on the rear of the UPS and on the BBU.

The unit is now in maintenance bypass mode.
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	WARNING: Make sure AC Input and Battery Circuit Breakers are in the “Open” position before working on the UPS inverter in Maintenance Mode.


6.2.2. Restoring normal operation

· Turn ON the battery breakers on the BBU and on the rear of the UPS.

· Wait 10 seconds.

· Turn ON input breaker.

· Push “ON/OFF” button to turn on the UPS.

· Use the “FUNC” button to place the unit into manual bypass mode.

· On the rear panel, turn the maintenance bypass switch to the “INV” position.

· Use the “FUNC” button to turn off the manual bypass mode.

UPS will start inverter and enter inverter mode.

Bypass LED will go out.

Line LED will become lit.

The UPS is now in Normal Operating Mode.

7.0 Optional Extras

7.1. Installation Procedure for (Optional) Extended Battery Cabinets


Attention:

Choose the correct battery pack voltage, according to the UPS rated capacity. Do not connect too few or too many batteries, as this could cause electrical shock, damage or death.


Caution:

It is important to follow the correct procedures for connecting the battery packs. If the procedures are not followed properly, it will increase the chance of electrical shock, damage or death. Follow the procedure to avoid any possible danger.


Attention:
Ensure correct battery bank voltage and polarity before connecting.

Ensure UPS is “OFF” and battery breakers are “OFF”

Do not connect the wires to the UPS first, electrical shock will occur.


Caution:

Observe the appropriate cable connections regulation (e.g. National Electrical Code – NEC in the USA) at all times. Using cables of improper size may damage your equipment and cause fire hazards. Ground the UPS and the load equipment to a common point to prevent looping.

1) Battery Cabinet(s) should be installed as close as possible to the UPS system. (Cable to be as short as possible)

2) The DC Voltage of the Battery Cabinet must be the same as the DC Voltage of the UPS system. Battery Bank Voltage is 240VDC nominal.

3) Before connecting the Battery Cabinet to the UPS:

i) You Must Power down the UPS and remove input AC supply.

ii) Battery (UPS) Breaker MUST BE in the “Off” position on the UPS system and Battery Bank.

4) Battery cable (supplied) is hardwire attached to the Battery Cabinet and the UPS.  

5) If multiple battery banks have been purchased connect all batteries banks together in a parallel fashion (Batt. Pos. to Batt. Pos. and Batt. Neg. to Batt. Neg. see Figure 13.1.1) before connecting the final battery bank to the UPS.  

6) Connect Batt. Pos. lead from battery banks to Batt. Pos. on terminal strip on UPS. 

7) The minimum tightening torque shall be no less than 35 ft lb/in.

8) Additional battery banks for the TN series UPS’s require an additional 208VAC or 240VAC (multi-phase) supply to power the additional charger (provided with the battery bank).  Connections are shown in Figure 13.1.1. (Cable not supplied).

Start-up Procedure

1)
Install the UPS system and Battery Bank(s) as per recommendations within this manual.

2)
Once all connections are secure, turn all the Battery Breaker(s) “On” starting from farthest away from the UPS.

3)
Perform the Turn On / Start-up Procedure for the UPS (Section 8.1).


8.0 Technical Specifications

Standard Models (Isolation XFM Included)

	TN11 SERIES
	MODEL NO.
	GES-602TN11
	GES-802TN11
	GES-103TN11

	INPUT
	CAPACITY
	6kVA/4.2kW
	8kVA/5.6kW
	10kVA/7kW

	
	RATED VOLTAGE (Nominal)
	208 / 220 / 240VAC 1 Ø (2 WIRE + G)

	
	VOLTAGE RANGE
	170 - 276VAC

	
	BYPASS VOLTAGE
	+/-10%, +10/-15%, +15/-20% (User Selectable)

	
	FREQUENCY 
	50 or 60Hz Auto Sensing

	
	FREQUENCY WINDOW
	45-65Hz (+/-2%, +/-5%, +/-7% - User Selectable)

	
	SYNCHRONIZATION WINDOW
	+/- 3Hz

	
	POWER FACTOR
	> 0.99

	OUTPUT
	VOLTAGE / PHASE
	120, 120/240, 110/220VAC  (3 WIRE + G) Other configurations available

	
	VOLTAGE REGULATION
	± 2%

	
	TOTAL CURRENT
	25A
	33.3A
	41.7A

	
	FREQUENCY ACCURACY
	50Hz / 60Hz   ± 0.5%

	
	THD 
	< 3% Linear Load; < 5% Rectified Load

	
	LOAD POWER FACTOR
	0.7

	
	SLEW RATE
	1Hz / Second

	
	TRANSIENT RESPONSE
	± 4% (100% Load Change)

	
	OVERLOAD CAPACITY
	125% for 1 minute and 150% for 10 seconds

	
	CREST FACTOR
	3:1

	
	EFFICIENCY (AC-AC)
	> 85%

	
	TRANSFER TIME
	0ms

	
	OUTLETS
	Hard-Wired

	BATTERY
	BATTERY TYPE 
	Sealed Lead Acid - Maintenance Free

	
	VOLTAGE
	240VDC
	240VDC
	240VDC

	
	RECHARGE TIME
	5 - 8 Hours;     Recovery = 90%, Typically

	BACKUP POWER TIME
	FULL LOAD
	10 MIN.
	15 MIN.
	10 MIN.

	
	HALF LOAD
	25 MIN.
	30 MIN.
	25 MIN.

	EXTENDED RUN TIME
	 
	Available  -  Consult Battery Banks

	PROTECTION
	OUTPUT SHORT
	YES

	
	ABNORMAL VOLTAGE
	YES

	
	I/O NOISE PROTECTION
	Common & Normal Mode Noise Suppression

	
	I/O SPIKE & TRANSIENT PROTECTION
	YES

	INTERFACE
	COMMUNICATION
	RS 232 / Dry Contact / (Optional SNMP or AS400)

	
	DISPLAY
	LEDs and LCD Status Panel

	
	AUDIBLE ALARMS
	On Battery, Low Battery, Overload, Fault

	ENVIRONMENT
	OPERATING TEMPERATURE
	0-40°C

	
	HUMIDITY
	0% - 90% (non-condensing)

	
	AUDIBLE NOISE
	 55 dBA AT 1 Meter From Unit

	SAFETY APPROVAL
	SAFETY
	UL1778,   CSA C22.2

	
	EMI / RFI
	FCC CLASS A

	
	SURGE / TRANSIENT
	IEEE  C62.41  CAT.A

	PHYSICAL DATA
	WxDxH in mm
	260x555x700
	340x640x980
	340x640x980

	
	WEIGHT in kg
	114
	200
	250


Specifications subject to change without notice to reflect upgrades and improvement in technology.

	TN11 SERIES
	MODEL NO.
	GES-123TN11
	GES-153TN11
	GES-203TN11

	INPUT
	CAPACITY
	12kVA/8.4kW
	15kVA/10.5kW
	20kVA/14kW

	
	RATED VOLTAGE (Nominal)
	208 / 220 / 240VAC 1 Ø (2 WIRE + G)

	
	VOLTAGE RANGE
	170 - 276VAC

	
	BYPASS VOLTAGE
	+/-10%, +10/-15%, +15/-20% (User Selectable)

	
	FREQUENCY 
	50 or 60Hz Auto Sensing

	
	FREQUENCY WINDOW
	45-65Hz (+/-2%, +/-5%, +/-7% - User Selectable)

	
	SYNCHRONIZATION WINDOW
	+/- 3Hz

	
	POWER FACTOR
	> 0.99

	OUTPUT
	VOLTAGE / PHASE
	120, 120/208, 120/240, 110/220VAC  (3 WIRE + G)

	
	VOLTAGE REGULATION
	± 2%

	
	TOTAL CURRENT
	50A
	62.5A
	83.3A

	
	FREQUENCY ACCURACY
	50Hz / 60Hz   ± 0.5%

	
	THD 
	< 3% Linear Load; < 5% Rectified Load

	
	LOAD POWER FACTOR
	0.7

	
	SLEW RATE
	1Hz / second

	
	TRANSIENT RESPONSE
	± 4% (100% Load Change)

	
	OVERLOAD CAPACITY
	125% for 1 minute and 150% for 10 seconds

	
	CREST FACTOR
	3:1

	
	EFFICIENCY (AC-AC)
	> 85%

	
	TRANSFER TIME
	0ms

	
	OUTLETS
	Hard-Wired

	BATTERY
	BATTERY TYPE 
	Sealed Lead Acid - Maintenance Free

	
	VOLTAGE
	240VDC
	240VDC
	240VDC

	
	RECHARGE TIME
	5 - 8 Hours;     Recovery = 90%, Typically

	BACKUP POWER TIME
	FULL LOAD
	10 MIN.
	10 MIN.
	10 MIN.

	
	HALF LOAD
	25 MIN.
	25 MIN.
	25 MIN.

	EXTENDED RUN TIME
	 
	Available  -  Consult Battery Banks

	PROTECTION
	OUTPUT SHORT
	Yes

	
	ABNORMAL VOLTAGE
	Yes

	
	I/O NOISE PROTECTION
	Common & Normal Mode Noise Suppression

	
	I/O SPIKE & TRANSIENT PROTECTION
	Yes

	INTERFACE
	COMMUNICATION
	RS 232 / Dry Contact / (Optional SNMP or AS400)

	
	DISPLAY
	LEDs and LCD Status Panel

	
	AUDIBLE ALARMS
	On Battery, Low Battery, Overload, Fault

	ENVIRONMENT
	OPERATING TEMPERATURE
	0-40°C

	
	HUMIDITY
	0% - 90% (non-condensing)

	
	AUDIBLE NOISE
	 55 dBA at 1 meter from unit

	SAFETY APPROVAL
	SAFETY
	UL1778,   CSA C22.2

	
	EMI / RFI
	FCC CLASS A

	
	SURGE / TRANSIENT
	IEEE  C62.41  CAT.A

	PHYSICAL DATA
	WxDxH in mm
	340x640x980
	340x760x1160
	340x760x1160

	
	WEIGHT in kg
	250
	255
	265


Specifications subject to change without notice to reflect upgrades and improvement in technology.
9.0 Troubleshooting

The following chart of unusual situations includes some possible problems and solutions occurring under daily operation. If the UPS loses its basic functions, please check the following items before contacting you the factory or service centre:

1. Is the UPS connected to the power source?

2. Is the input voltage and frequency within operating parameters?

When you contact Always On for service, please provide the following information:

1. UPS model name and serial number.

2. Date the problem occurred.

3. Complete description of the problem.

TROUBLESHOOTING CHART
	Problem
	Possible Reasons
	Solutions

	UPS will not operate after pressing On/Off switches or no lights or warning sounds appear.
	Input power source failure
	Check power source

	
	Breaker switch on rear panel has been opened
	Press breaker switch to “On” position

	
	Time of pressing “On” button is too short
	Press “On” button longer than 1 second

	
	Output short circuit or UPS overload
	Turn off UPS, remove all load to insure no problems with it or internal short circuit.  Press “On” button longer than 1 second

	Indicates no utility and warns every several seconds
	No power source input
	Check power source input

	
	Breaker switch on rear panel has been opened
	Turn breaker switch to the “On” position

	Fault light on and buzzer keeps beeping
	UPS has failed
	Contact dealer or service center for help

	Buzzer keeps beeping
	Overload
	Take off some load

	Utility indicating light is flashing
	Voltage of utility is exceeding UPS input range
	Save digital data and shutdown the applying program to ensure utility is within UPS range

	Available time of batteries is too short
	Batteries have not been charged; UPS overload; Batteries are aged and cannot be charged fully
	Keep UPS “On” for over 8 hours to recharge the batteries. Check the load and remove any non-crucial equipment

	
	The charger has failed
	Contact dealer or service center for help

	The battery light is flashing when power of UPS is supplied by utility
	Battery voltage is too low or batteries have not been connected
	Check that UPS batteries are well connected. Replace any damaged battery packs immediately.


10.0 Contact Information

Uninterruptible Power Supply

Please complete the Warranty Card supplied with this UPS and return it by mail to Always On UPS Systems Inc.  This activates the warranty. 

If additional information or technical assistance is required call:

Always On UPS Systems Inc Sales and Technical Support Line 

Toll free at 1-877-259-2976 Ext. 451 or (250) 491-9777 Ext. 451 or Fax (250) 491-9775

Or E-mail at sales@alwayson.com or visit our web site at www.alwayson.com 

Or write to 

Always On UPS Systems Inc.

Bldg 1 – 150 Campion Road,

Kelowna, BC,

V1X 7S8,

Canada

Please complete the following information for your records and to remain within this equipment manual.

Model Number:

Serial Number:


Date of Installation:

Inspected By:


11.0 PREVENTATIVE MAINTENANCE FORMS

Date ____________________

Time ____________________

Customer Name _______________________________________________________________

UPS Identification

Model ____________________________________________________________

Serial Number ______________________________________
Remarks _____________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

Preventative Maintenance Continued…

11.1. UPS PREVENTATIVE MAINTENANCE CHECKLIST

1. The Following Battery Maintenance Procedures Preformed:

a) Measure and record charging voltages of each battery onto Battery Maintenance Form.

b) Inspect for leaks, swelling, corroded cables and connectors.

c) Annually, re-torque all battery connections to their proper specifications.

d) Clean exposed surfaces of batteries and enclosures.

2. Perform the Following UPS Maintenance Procedures:

a) Clean interior and exterior of UPS and battery cabinets with vacuum cleaner.

b) Check and clean air filter and replace if necessary.

c) Inspect all ribbon cables and connectors.

d) Check DC capacitors for swelling, leaking and extruded vents.

e) Check for burned or heated wires and connections.

f) Check for proper operation of cooling fans and blowers.

3. Complete the Maintenance Measurement Form.

4. Complete the Front Panel Status Report Log Form.

5. Complete the Front Panel Meter Readings Form.

6. Complete the Battery Maintenance Form.

Preventative Maintenance Continued…

11.2. MAINTENANCE MEASUREMENT FORM

1. Initial Start Up (no load connected)

Confirm the correct voltage configuration. Measure and Record the stated voltages and currents.

a) Static Mode (Utility power applied; Input/Test, Output and Battery Breakers Open; Maintenance Switch in “Normal/Inverter” position; Inverter Off).

	Input Voltage (AC)
	L1-L2
	________ V
	
	
	
	

	
	L1-N
	________ V
	L2-N
	________ V
	
	

	Input Current (AC)
	L1
	________ A
	L2
	________ A
	N
	________ A


b) Inverter Mode (Utility power applied; Input/Test, Output and Battery Breakers Closed; Maintenance Switch in “Normal/Inverter” position; Inverter On).

CAUTION: ENSURE START-UP PROCEDURES ARE FOLLOWED. SEE OPERATOR MANUAL.

	Output Voltage (AC)
	L1-L2
	_______ V
	
	

	
	L1-N
	_______ V
	L2-N
	_______ V

	Output Current (AC)
	L1
	________ A
	L2
	________ A
	N
	________ A


	Battery Voltage (DC)
	________ V
	
	

	Battery Current (DC)
	________ A
	
	

	Input Current (AC)
	L1
	________ A
	L2
	________ A
	N
	________ A


c) Backup Mode (Input/Test Breaker Off)

	Output Voltage (AC)
	L1-L2
	________ V
	
	
	
	

	
	L1-N
	________ V
	L2-N
	________ V
	
	

	Output Current (AC)
	L1
	________ A
	L2
	________ A
	N
	________ A

	Battery Voltage (DC)
	________ V
	Battery Current (DC)
	________ A


Factory Test Report Continued…

2. Connect normal online mode loads. Measure and Record the stated voltages and currents.

	Input Voltage (AC)
	L1-L2
	________ V
	
	
	
	

	
	L1-N
	________ V
	L2-N
	________ V
	
	

	Input Current (AC)
	L1
	________ A
	L2
	________ A
	N
	________ A


	Output Voltage (AC)
	L1-L2
	________ V
	
	
	
	

	
	L1-N
	________ V
	L2-N
	________ V
	
	

	Output Current (AC)
	L1
	________ A
	L2
	________ A
	N
	________ A


	Battery Voltage (DC)
	________ V
	
	

	Battery Current (DC)
	________ A
	
	


3. Record final front panel meter readings (attach sheet)

4. Attach battery maintenance form

Requires Action and Comments

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

Preventative Maintenance Continued…

11.3. FRONT PANEL STATUS REPORT LOG FORM
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1. LCD Readings

(Enter display value) 

	Output Voltage
	_______ Volts AC

	Output Frequency
	_______ Hz

	Input Voltage
	_______ Volts AC

	Input Frequency
	_______ Hz

	Battery Voltage
	_______ Volts DC

	Output Load
	_______ %

	Output
	_______ Watts

	Output
	_______ VA

	Output Current
	_______ A

	Backup Time
	_______ Minutes

	Battery Charge
	_______ %

	Temperature
	_______ oC

	Battery Pack
	________________

	Rating
	_______ VA

	CPU Version
	________________


Preventative Maintenance Continued…

2. Settings

(Circle appropriate value)

	O/P Wire Set
	____________ Volts

	I/P Wire Set
	____________ Volts

	Input Frequency
	( 2%
	( 5%
	( 7%
	
	

	Input Bypass
	( 10%
	+ 10% / - 15%
	+ 15% / - 20%
	
	

	Free Run
	ON
	OFF
	Bypass
	Enable
	Disable

	HE Mode
	ON
	OFF
	
	
	

	Manual Bypass
	ON
	OFF
	
	
	

	Frequency Conversion
	
	OFF
	50
	60
	
	

	Battery Test
	
	
	
	
	
	

	Silence Setting
	ON
	OFF
	
	
	

	Battery Packs
	0
	1
	2
	
	

	Site Fault Detect
	Enable
	Disable
	
	
	

	Language
	English
	German
	French
	Spanish
	Italian

	Generator Mode
	ON
	OFF
	
	
	

	RS-232 Control
	Enable
	Disable
	
	
	


3. LED display

(Check if light is lit)

	ON
	_____

	ONLINE
	_____

	ON-BAT
	_____

	BYPASS
	_____

	FAULT
	_____


Preventative Maintenance Continued…

11.4. BATTERY MAINTENANCE FORM

Checked by _________________

Company _______________________________________________

Date _______________

1. Battery Information

Battery Type __________________________

No. of batteries ________________  

Ampere-Hour _________________

Battery Brand Name _____________________________

Serial Number __________________

Purchase Date __________________

Preventative Maintenance Continued…

2. Record Voltages

Load____________         Total discharge time______________

	
	
	

	Battery Number
	Static
	10 min
	20 min
	30 min
	40 min
	50 min
	60 min
	Float 24 hr recharge

	1(NEG)
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	
	

	6
	
	
	
	
	
	
	
	

	7
	
	
	
	
	
	
	
	

	8
	
	
	
	
	
	
	
	

	9
	
	
	
	
	
	
	
	

	10
	
	
	
	
	
	
	
	

	11
	
	
	
	
	
	
	
	

	12
	
	
	
	
	
	
	
	

	13
	
	
	
	
	
	
	
	

	14
	
	
	
	
	
	
	
	

	15
	
	
	
	
	
	
	
	

	16
	
	
	
	
	
	
	
	

	17
	
	
	
	
	
	
	
	

	18
	
	
	
	
	
	
	
	

	19
	
	
	
	
	
	
	
	

	20
	
	
	
	
	
	
	
	

	21
	
	
	
	
	
	
	
	

	22
	
	
	
	
	
	
	
	

	23
	
	
	
	
	
	
	
	

	24
	
	
	
	
	
	
	
	

	25
	
	
	
	
	
	
	
	

	26
	
	
	
	
	
	
	
	

	27
	
	
	
	
	
	
	
	

	28
	
	
	
	
	
	
	
	

	29
	
	
	
	
	
	
	
	

	30 (POS)
	
	
	
	
	
	
	
	


Ambient Temperature _______oC / _________ oF

Preventative Maintenance Continued…

Load____________         Total discharge time______________

	
	
	

	Battery Number
	Static
	10 min
	20 min
	30 min
	40 min
	50 min
	60 min
	Float 24 hr recharge

	1(NEG)
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	
	

	6
	
	
	
	
	
	
	
	

	7
	
	
	
	
	
	
	
	

	8
	
	
	
	
	
	
	
	

	9
	
	
	
	
	
	
	
	

	10
	
	
	
	
	
	
	
	

	11
	
	
	
	
	
	
	
	

	12
	
	
	
	
	
	
	
	

	13
	
	
	
	
	
	
	
	

	14
	
	
	
	
	
	
	
	

	15
	
	
	
	
	
	
	
	

	16
	
	
	
	
	
	
	
	

	17
	
	
	
	
	
	
	
	

	18
	
	
	
	
	
	
	
	

	19
	
	
	
	
	
	
	
	

	20
	
	
	
	
	
	
	
	

	21
	
	
	
	
	
	
	
	

	22
	
	
	
	
	
	
	
	

	23
	
	
	
	
	
	
	
	

	24
	
	
	
	
	
	
	
	

	25
	
	
	
	
	
	
	
	

	26
	
	
	
	
	
	
	
	

	27
	
	
	
	
	
	
	
	

	28
	
	
	
	
	
	
	
	

	29
	
	
	
	
	
	
	
	

	30 (POS)
	
	
	
	
	
	
	
	


Ambient Temperature _______oC / _________ oF

*-optional 





*
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Figure 13.1.1


Battery Bank and UPS Connections
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