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WARNING!
4 The warning symbol highlights a potential risk of injury or death.
@ Please share these warnings with other operators.
CAUTION!

The caution symbol highlights a potential risk of damage to

equipment.
Please share these cautions with other operators.

NOTE

S The note symbol highlights key information.
z? Please share these notes with other operators.
ENVIRO

The enviro (environmental) symbol highlights areas which may have an
y impact on the surrounding fauna and/or flora.
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Copyright Notice

The Ampcontrol Intrinsically Safe Uninterruptable Power Supply (IS UPS) described in this document is
the property of AMPCONTROL PTY LTD. It is furnished under a license agreement and is to be used
only in accordance with the terms of the agreement.

No part of the hardware or documentation may be reproduced, transmitted, transcribed, stored in a
retrieval system, or translated into any language or computer language, in any form or by any means,
without prior written permission of AMPCONTROL PTY LTD.

Disclaimer

While every effort has been made to assure the accuracy and clarity of this document, AMPCONTROL
PTY LTD assumes no liability resulting from any omissions in this document, or from misuse of the
information obtained herein. The information in this document has been carefully checked and is
believed to be entirely reliable with all of the necessary information included. AMPCONTROL PTY LTD
reserves the right to make changes to any products described herein to improve reliability, function, or
design, and reserves the right to revise this document and make changes from time to time in content
hereof with no obligation to notify any persons of revisions or changes. AMPCONTROL PTY LTD does
not assume any liability arising out of the application or any use of any product or circuit described
herein; neither does it convey license under its patent rights or the rights of others.

Before You Begin

We would like to take a moment to thank you for purchasing the Ampcontrol IS UPS.

WARNING!

. In the interests of safety and correct equipment operation, please
take the time to read and understand the content in this manual.

N

Ampcontrol Contact Details
7 Billbrooke Close, Cameron Park, NSW, 2285
P +61 1300 267 373 | F +61 2 4903 4888

EMAIL: customerservice@ampcontrolgroup.com

WEB: www.ampcontrolgroup.com

Applicable Software Version

This user manual is applicable to IS UPS units with software version 5.5.

ISUPSB007 Rev5 Page 3 of 69


mailto:customerservice@ampcontrolgroup.com
http://www.ampcontrolgroup.com/

® Ampcontrol Pty Ltd — ABN 28 000 915 542

AMPCONTROL IS UPS USER MANUAL
ISUPSB007 R6 — FEB/2020

TABLE OF CONTENTS

1 SAFETY AND OTHER WARNINGS .......coiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeea 6
1.1 Safe Use Of EQUIPIMENT ........uiiiiiiiiiiiiiiiiiiiieeieiieii e 6
2 RECEIVING AND STORAGE .......cuuuuiiiiiiiiiiinieuuunennnnnninnneennnnennnnnmnnnens 7
A R = =107 =AY/ o o U 7
A2 1 1] o 1= e 1o ) o [P 7
2.3 Storage after DEIIVEIY .......coii i 7
2.4 Unpacking of EQUIPMENT.......ccooiieeeeeeeeeeeeeeeeeee e 8
3 PRODUCT OVERVIEW .....uiiiiiiiiiiiiiiiiiiiteeinnneeanesasnssensnnesssssssssssssssssssssssnsssssnne 9
S L KEY FRAIUIES ..oviiit ettt e e et e e e et e e e e eaan 9
3.2 CertifICALION. .. 11
3.3 Explanation of EX Markings...........oieeiiiiiiiiiiiicc e 11
O TN S A I A ] 12
4.1 General WarniNgS........ccouiiiiiiiiiieeee e 12
4.2 Mandatory Installation PractiCes ............couiiiiiiiiiiiiiccee e 13
4.3 CoNAItIONS Of USE ...cciiiiiiiiiiiiieeee e 13
4.4 Mechanical Installation...............ooiiiiiii 15
4.5 Electrical INStallation ............ooevrviiiiiieeeeeieecis e 16
I @ T 12 ¥ 2 [ 17
oI I I B 1 o [ o= 11T TR 18
B2 BAttery LIfE covueeei i 18
5.3 OULpUt CharacCteriStiCS ......ciiiieiiiiiiiiieie e e e e ar s 19
6 WARNINGS FOR SAFEUSE OF THE IS UPS ..., 20
T USER INTERFACE ...t e 21
7.1 STALUS MEINU ..ttt e e e e eaa e 21
7.2 Field Configurable MENUS ...........cuuviiiiiii e 21
8 MENU NAVIGALION ...ttt sbeneenenes 22
9 FIELD ACCESSIBLE MENU STRUCTURE.........coiiiieieeeeeee e, 23
9.1 Field ACCeSSIDIE MENUS ......ccoeeieeeece e 24
10 FIELD CONFIGURATION MENU STRUCTURE ......cccovvviiiiiiiiieeeieeeeeeeeeeeee 28
10.1 Configuration MENU...........ouuuuuiiiie e 30
10.2 Time and Date Menu — 1%t Major Sub-Menu............ccccceeviiiiieeiiiieeeeeee, 31
10.3 User Defined Label — 2nd Major SUb-Menu ...............uevviviiiiiiiiiiiiiieiinnnns 31
10.4 Password Management Menu — 3'@ Major Sub-Menu...............cc.ccveeee.. 32
10.5 UPS Output (Alarm & Run Time) Menu — 4™ Major Sub-Menu............... 33
10.6 Modbus Communications Menu — 5" Major Sub-Menu............c............. 36
10.7 Relay Configuration Modify Menu — 6" Major Sub-Menu ....................... 37
10.8 Trip / Reset Latch — 7" Major SUD-MEenU...........ccccovvveiieeieeiieecie e 44
11 MODBUS & MEMORY MAP ... e 46
11,0 MEMOTY MaAP ...t e et e e et e e e et e e e eea e aaees 46
11.2 LOG REPOIS ...ttt ettt ettt e e e e et e e e e aea e aaees 52
11.3 0utput TOGQGIe TiME ....ceeeeeeeeee e 52
(R R T T I= T o [ T (N 53

ISUPSB007 Rev5 Page 4 of 69



® Ampcontrol Pty Ltd — ABN 28 000 915 542

AMPCONTROL IS UPS USER MANUAL
ISUPSB007 R6 — FEB/2020

12 SERVICE, MAINTENANCE & DISPOSAL......ccciitiiiiiieeeeeeiieee e 54
12.1 EQUIPIMENT SEIVICE ... .eeiiieiiitiieiietiteeeeeteseaessessseessssseseeesesssessnnseseessnnnennnnee 54
12.2 EQUIPMENE MAINTENANCE ......eeeiiiiiiiiiiiiiiiiiieieeeeeieeeeeeeeeeeeeeeeeeeeeeeenennneeennne 55
12.3 Equipment OVerhaul .............uuiiiiiieii e 55
12.4 DISPOSAL....ccceiiieeiiie e 55

13 SPECIFICATIONS ...ttt e e e 56

14 EQUIPMENT LIST .ttt e e e 57

APPENDIX A = DRAWINGS ... .ottt 58

APPENDIX B — APPROVALS ... .ottt 62

APPENDIX € — MSDS ...ttt 63

TABLE OF FIGURES

Figure 3-1: Example of IS UPS LAl ..........uuiiii e 10
Figure 4-1: Dimensions and Mounting Details for the 65Wh IS UPS............coiiiiiiiiiiiiiiiiiiiiies 16
Figure 5-1: Typical Output Voltage vs. Output Load Current Curve forthe ISUPS............coooiiieennn. 19
Figure 7-1: 1S UPS LCD Display and KeYPad ............ceeiiieiiiiiiiiiiis et e e ettt s e e e e e e aaaaaan e e e e 21
Figure 9-1: Field AccesSIible MENU STIUCLUIE .........uuuuii i eee e e e e e e et e e e e e e e a e e e e e e 23
Figure 10-1: Field Configuration Menu — INitial StAgES ...........uuuuuuuimmimiiiiiiiiiiiiii e 28
Figure 10-2: Field Configuration Menu — FiNal STAgES ..........uuuuuuumiiiiiiiiiiiiiiiiiiii e 29

TABLE OF TABLES

Table 1: Battery Backup Capacity and Output Parameter DetailS..............coiiiiiiiieiiiiiiiiiie e, 14
Table 2: Recommended Time Intervals between Power CYCIING ......ccooooviiviiiiiiiiiieeeececiee e, 17
Table 3: The FUNCLION Of the MENU KBYS ........uiiiiiiiiiiiiiiiiiiiieiiiiebeeiee bbb eebeeeeneseeenennennee 22
Table 4: Possible Modbus ComMmMUNICAtIONS SETHINGS .....vvvurruuiiiiiiiiiiiiiiiiiiieiiiiiiieieeeeeeeeeeereeeeeeeaeeeeeeeeeeeeee 37
Table 5: List Of Relay DIVING SOUMCES ......ouuuuiiii ettt e e e et e e s e e e e e e e eeaatna e e e e eeaeeeennnnnnnns 39
Table 6: Available Digital INput SettiNG LiSt.........cooiiiiiii e e e e e e e 42
Table 7: Trip / Reset LatCh OPeration ........ ... oo eiiiieiiiiie e e e e et e e e e e e e e eeeeennes 44

ISUPSB007 Rev5 Page 5 of 69



® Ampcontrol Pty Ltd — ABN 28 000 915 542

AMPCONTROL IS UPS USER MANUAL
ISUPSB007 R6 — FEB/2020

1 SAFETY AND OTHER WARNINGS

For safety reasons, the IS UPS must be installed, operated and serviced only by competent personnel.
Please read and understand this instruction manual completely before installing, operating or servicing
this equipment. Failure to install or operate this instrument in accordance with the instructions contained
in this manual may create hazardous operating conditions.

1.1 Safe Use of Equipment

The equipment supplied has been designed and manufactured to ensure safe operation. The equipment
may only be used within the design parameters.

The instructions within this manual must be observed as an aid towards achieving the safest possible
installation.

Persons responsible for installation, maintenance, or operation, must observe the following
instructions:

1.1.1 Changes to Equipment

Changes in the design and modifications to the equipment are not permitted. Unauthorised changes
made to the hardware or operating firmware will void the manufacturer's warranty, and may
compromise the integrity of the system into which it is installed and other connected equipment.

1.1.2 Equipment Knowledge

Experience with, or understanding of, this equipment is essential for the safe installation and removal of
the equipment. Therefore, please read and understand this manual prior to use. Competency based
training course are recommended and are available on request.

1.1.3 Manual Handling

Precautions have been taken to ensure all equipment is safe to handle and free from sharp edges.
However, care should always be taken when handling enclosures and gloves should be worn.

1.1.4 Installation

Correct operation and safety depend on the IS UPS and associated equipment being installed correctly.
Mechanical and or electrical installation and maintenance of plant and equipment must only be carried
out by appropriately qualified personnel and must be tested thoroughly prior to operation.
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2 RECEIVING AND STORAGE

2.1 Receiving

All possible precautions are taken to protect the equipment against damage or losses during shipment,
however before accepting delivery, check all items against the packing list or bill of loading. If there are
shortages or evidence of physical damage, notify Ampcontrol immediately.

Notify Ampcontrol immediately in case of any shortages or discrepancies to the packing list. Keep a
record of any claims and correspondence. Photographs are recommended.

Where practicable do not remove protective covers prior to installation unless there are indications of
damage. Boxes opened for inspection and inventory should be carefully repacked to ensure protection
of the contents or else the parts should be packaged and stored in a safe place. Examine all packing
boxes, wrappings and covers for items attached to them, retain and store any approval documentation
for your safety file as applicable prior to wrapping being discarded.

2.2 Inspection

Equipment that is found to be damaged or has been modified away from its published specification must
not be used. Please contact Ampcontrol if the equipment is suspected to be different than that ordered or
if it does not match the published specifications.

2.3 Storage after Delivery
2.3.1 General Storage Requirements

When the equipment is not to be installed immediately, proper storage is important to ensure protection
of equipment and validity of warranty.

All equipment should be stored indoors, in a cool dry environment, on raised shelves, and protected from
the elements. Ensure that the storage area is not an area where water will collect.

2.3.2 1S UPS Battery Care

The storage period should be as short as possible. Temperature has an impact on the self-discharge
rate hence it is important to store the batteries in a fully charged condition in a cool but frost-free room.

The batteries will be delivered fully charged and installed inside the enclosure. The battery is non-
serviceable and non-user replaceable.

DO NOT ATTEMPT TO REMOVE THE BATTERIES FROM THE
WARNING! ENCLOSURE

4 The IS UPS has no internal user-serviceable parts. All repairs must
be carried out by Ampcontrol personnel only. If a fault develops return

the IS UPS to Ampcontrol for repair. It is essential that no attempt be
made to repair the UPS as any attempt to dismantle or repair the UPS
can seriously compromise the safety and correct operation of the unit.

N

The maximum storage time at <20°C is 6 months. Higher temperatures cause higher self-discharge and
shorter storage time between recharging operations.

If it is anticipated that the UPS will not be used and will remain disconnected from the mains power
supply for a period of time exceeding the recommended maximum, the battery should be recharged
before the maximum period is reached or the batteries could be permanently damaged.
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Re-charging the 65WH IS UPS every 3 months while in storage is recommended.

To recharge the battery in this situation, connect a lead with mains plug to the units AC input terminals.
Supply should be 90 ~ 250VAC. Turn the power on for the “Charging Time” as listed in Section 13,
Specifications.

2.4 Unpacking of Equipment

The method of packing used will depend on the size and quantity of the equipment. The following
cautions should be interpreted as appropriate.

CAUTION!
Take care when unpacking crates as the
contents may have shifted during transport.
The disposal of packaging materials, replaced parts, or components
ENVIRO must comply with environmental restrictions without polluting the saill,

air or water.
m Ensure that any timber and cardboard used as packaging is disposed
of in a safe and environmentally responsible manner.
Where possible, dispose of all waste products i.e. oils, metals, plastic
and rubber products by using an approved recycling service centre.
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3 PRODUCT OVERVIEW

The 65Wh Intrinsically Safe Uninterruptible Power Supply (IS UPS) by Ampcontrol is designed for Group
| applications. The IS UPS converts 90 ~ 250VAC mains power to intrinsically safe low voltage DC
power with a built-in Battery Backup. A user accessible keypad, LCD screen, and indicator lamps allow
interrogation and configuration of the IS UPS. The IS UPS also provides several other intrinsically safe
monitoring and control connections.

3.1 Key Features

LCD Display with Keypad input
“Mains On”, “Output On” and “Output Overload” indicator LED’s
“Stop LED” and “Reset LED”
Local start/stop
Remote start/stop
Auto shutdown on low battery
Battery state and capacity indicators
Configurable alarms for:

Output over current

Output under current

Output under voltage

Battery over temperature
Three output relays with voltage free NO contacts. These can be configured for multiple alarm
functions. Contacts are rated at 30V/3A.
Relay 1 is suitable for use with a separate intrinsically Safe circuit i.e. the contact is isolated from
the UPS’ intrinsically safe circuit.
Relays 2 and 3 are suitable for use on the same intrinsically safe circuit (i.e. not isolated from
each other) that may be separate to the IS circuits of the UPS or those utilised on Relay 1.
Two external isolated digital inputs (DI2, DI3) that may be used to activate functions as listed in
Table 6. These can be powered from a common external intrinsically safe circuit or the IS UPS
output.
A non-isolated digital input (DI1) that can be configured to activate functions as listed in Table 6.
Modbus RTU over RS485 communications port to monitor the device
Event and periodic logs
User configurable timer to shut down UPS, while operating from battery

The IS UPS must be installed in an upright position and may be mounted by its back or base using M6
screws. The enclosure is of robust stainless steel construction with screw connection terminals inside an
internal connection box on the top of the enclosure. This connection compartment is divided into 2
sections, one of the incoming AC power and the other for the various Intrinsically Safe circuits.

CAUTION!

The terminal compartment should only be opened if the external AC
& supply has been de-energised. Opening this compartment in a

hazardous area when the AC supply is energised is not permitted.

WARNING!

/ THE TERMINAL COMPARTMENT MUST NOT BE OPENED WHEN
AN EXPLOSIVE ATMOSTPHERE IS PRESENT.
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All cables enter and exit the enclosure via appropriate cable glands. The cable glands must meet a
minimum requirement of IP66 to maintain the integrity of the enclosure. If the IS UPS is to be installed in
a Zone 1 environment, then the gland used on the incoming AC supply will need to be certified to ‘Ex d’
or‘Exe’.

NOTE

S Cable glands into the IS UPS enclosure must be a minimum of IP66. If
@ the enclosure is going to be installed in Zone 1, then the AC Mains
»

gland must be rated to ‘Ex d’ or ‘Ex €’.

Typical use of this power supply is for gas detection systems but it is also suitable for voice
communication systems, serial to Ethernet converters, and other electronic equipment requiring
intrinsically safe power in Group | applications. The Intrinsically Safe UPS can be used as a simple
backup system for I.S. circuits in line with the output parameters and the factory default configuration or
can be user configured with optional functions.

The user can configure various functions of the UPS, as well as the use of the external 1/O which
includes 3 digital inputs, 3 relay contacts and Modbus communications.

WARNING! The IS UPS has no internal user-serviceable parts. All repairs must
p ' be carried out by Ampcontrol personnel only. If a fault develops, return
the IS UPS to Ampcontrol for repair. It is essential that no attempt be
@ made to repair the UPS as any attempt to dismantle or repair the UPS
A can seriously compromise the safety of the unit and the consequences
can be fatal.

MANUFACTURED BY
AMPCONTROL

ISUPS
INTRINSICALLY SAFE UNINTERRUPTIBLE POWER SUPPLY
Exiamael -20°C<Ta<B60°C IPE6
IECEx TSA 10.0008X
PART No.110282 - 110-240VAC/15.1V, 1.5A, 65Wh

AC INPUT PARAMETERS DC OUTPUT PARAMETERS

Um =250V Uo=15.1V,lo = 1.5A
Co = 1.0uF Co =2.09 uF

Lo = 200uH or Lo=181.5uH
L/R=87.17uH/Q L/R=79uH/Q

Figure 3-1: Example of IS UPS Label
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3.2 Certification

The UPS is compliant with the following standards:

IEC 60079.0: 2011 Ed 6.0 — Explosive atmospheres — Part 0: General requirements
IEC 60079.7: 2011 Ed 5.0 — Explosive atmospheres — Part 7: Equipment protection by
increase safety “e”

IEC 60079.11: 2011 Ed 6.0 — Explosive atmospheres — Part 11: Equipment protection by
intrinsic safety “I”

IEC 60079.18: 2011 Ed 4.0 — Explosive atmospheres — Part 18: Equipment protection by

encapsulation “m”

The IS UPS conforms with IEC 60079.11:2011, clause 6.3.13

3.3 Explanation of Ex Markings
An example of the marking label is shown above in Figure 3-1 and the certifications discussed below.

Mains Powered — Ex eb ia mb [ia Ma] | Mb

Techniques eb (mains input), ia (keypad) and mb (input power module) are used for Zone 1 located
equipment. The [ia] outputs can be fed into the Zone 0 area.

Battery Powered — Ex ia | Ma
Equipment can be located in a Zone 0 area.
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4 INSTALLATION

4.1 General Warnings

These instructions have been designed to assist users of the IS UPS with installation. The IS UPS is
required to be installed into a system along with appropriate devices providing input signals (sensors)
and output control/indication (fan controls, beacons, sirens, SCADA systems etc.).

Before the IS UPS can be installed, there are a number of things that need to be considered and
understood to prevent incorrect or unsafe operation of the IS UPS or the system into which it is installed.

Along with relevant competence, and an understanding of the target application, the following points
should be considered:

4.1.1 Ensure that the information provided in this user manual, particularly Section 6, is fully
understood.

It is extremely important that the limitations and functionality of the IS UPS are understood to prevent
incorrect installation and use from creating a potentially dangerous risk. If in doubt as to the nature of the
limitations or their implication, consult a competent authority such as a supervisor or Ampcontrol
applications engineer.

4.1.2 Ensure that the application into which the IS UPS is being installed has been properly
defined, designed and approved.

Any system intended to mitigate the risk of injury needs to be properly designed and implemented. Such
a system must be the result of structured risk analysis with the outcomes used to define the system
requirements. These requirements, in turn, will guide the choice of instrumentation, logic solvers and
actuators needed to implement the system. Understanding the needs of the system will ensure proper
selection of equipment.

4.1.3 Ensure that the IS UPS will properly perform the required functions within the system
design.

It is important to understand how the IS UPS is intended to interact with other equipment within a
system. For safe and reliable use, it is crucial that the IS UPS’ operation is not compromised by
incompatibilities with connected equipment.

4.1.4 Ensure that the intended devices to be connected to the IS UPS are compatible with the
entity parameters as specified on the IS UPS certificate of compliance (conditions of safe use).

Check the terminal 1.S parameters of all devices intended to be connected to the IS UPS against the IS
UPS certificate of conformance. If in doubt, consult a competent authority, or contact an Ampcontrol
applications engineer.

4.1.5 Modifications of any form to the IS UPS are prohibited.

The IS UPS as supplied has been designed and manufactured to comply with the requirements of
electrical standards. If modifications of any form are made to the IS UPS, the equipment may no longer
be fit for use. If any modifications or damage to the IS UPS is evident, do not use the equipment and
contact Ampcontrol for advice.

CAUTION!

The user is responsible for maintaining the Explosion Protection rating
& by complying with the “List of Special Conditions” outlined in the

certification (See APPENDIX B — APPROVALYS).
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4.2 Mandatory Installation Practices

The following information must be adhered to when installing the IS UPS. Failure to adhere to this
information may give rise to unsafe operation.

Using the IS UPS in a manner that exceeds its electrical, functional or physical specifications, or in a way
that is contrary to its operating restrictions, may create risks to personnel and/or equipment resulting in
injury or death.

The IS UPS must be powered within the specified voltage range.

The Condition of Safe Use listed in the certification must be adhered to.

The installation of the IS UPS must be carried out by suitably trained and qualified personnel.
Identification labels fixed to the IS UPS must not be damaged, removed or covered before, during
or after installation.

The installation is to be in accordance with the relevant installation Standards/Codes of Practice.
Modifications must not be made to any part of the IS UPS. As supplied, the unit is built to, and
complies with the relevant standards. Modifications to its construction will render the unit non-
compliant.

Complete and accurate records of the installation must be kept as part of the site installation.

4.3 Conditions of use

There are eight models of IS UPS with a range of voltage and current limits that may be selected from
Table 1, following. Various output options and battery capacities that are not shown in the table can be
manufactured on request as a system special.

System specials will require longer lead times to manufacture

NOTE Some standard models of IS UPS have been tested with two different

sets of |.S. parameters. The installer may select and apply only one set

of parameters to the 1.S. assessment, depending on the requirements of
the system.

WARNING!

Um = 250V (mains power input) must not be applied when installed in
Zone 0 areas.
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4.3.1 IS Parameters

The following input / output parameters must be taken into account when installed.

Terminals X8, X9, X10; Mains Input

Um = 250Vac

Mains power input must not be applied when installed in Zone O areas.

Terminal X7; External Start Push Button:

Uo = 32.5V
lo =24mA
Lo =100pH
Co = 0.04puF

Terminal X6; DC Output:

Table 1: Battery Backup Capacity and Output Parameter Details

Ampcontrol Pty Ltd — ABN 28 000 915 542
IS UPS USER MANUAL
ISUPSB007 R6 — FEB/2020

Description Uo lo Co Lo L/R Um

15.1v 1.50A 1.0pF 200pH 87.17uH/IQ 250V
15.1vDC / 1.50A Output

15.1v 1.50A 2.09uF 181.5pH 79uH/Q 250V
15.1vDC / 0.51A Output 15.1v 0.51A 1.0pF 200pH 87.17uH/Q 250V
15.1vDC / 0.47A Output 15.1v 0.47A 2.01pF 520uH 87.17uH/IQ 250V
15.1vDC / 0.50A Output 15.1v 0.50A 1.0pF 200pH 87.17uH/Q 250V
14.5VDC / 1.50A Output 14.5v 1.50A 1.0pF 200pH 87.17uH/IQ 250V
12.6VDC / 2.5A Output 12.6V 2.50A 2.0uF 167.2uH 33uH/IQ 250V
12.6VDC / 2.4A Output 12.6V 2.40A 2.0uF 167.2uH 33uH/IQ 250V

12.6V 2.00A 502nF 164pH 40.1pH/Q 250V
12.6VDC / 2.0A Output

12.6V 2.00A 20.54pF 102.1pH 39uH/IQ 250V

The above output parameters Co, Lo, Lo/Ro were determined based on spark testing. The same Co, Lo,
Lo/Ro values are allowed to be used with models of the IS UPS when configured with lesser Uo and / or

lo values.

Terminal X5; Digital Input 1:
Uo = 16.5V

lo = 16.8mA
Lo = 100pH
Co = 1pF

Terminal X4; Digital Input 2 & 3:

Ui = 16.5V
Uo = 0V

ISUPSB007 Rev5
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Terminal X3 Pins 1 & 2; Data for RS-485:

Ui =7.14V

Ci=0.221puF

Li = OpH

Uo =5.88V

lo =124mA

Terminal X3 Pins 3 & 4; Power Supply for RS-485:
Ui = 16.5V

li=2.8A

Ci=0uF

Li = OpH

Terminal X2; Relay 1:

Ui = 30V

li=3A

Uo =0V

Terminal X1; Relay 2 & 3:
Ui = 30V

li=3A

Uo =0V

4.4 Mechanical Installation

Install the IS UPS in an area that complies with the relevant parts of the specifications in Section 6
‘Warnings for the Safe Use of the IS UPS’. In addition to these requirements, the following is also
required:

1.
2.
3.

The IS UPS must be installed in an upright position.

Ensure adequate space above and below the unit to allow free air movement around the unit.
Mounting of the IS UPS should be in such a way as to allow full access to the connection
terminals, display and buttons. Positioning of the IS UPS should also be such to allow easy
removal of the unit for repair. The IS UPS should also be clearly visible to allow inspections to be
carried out without having to remove parts of the installation (visual inspections).

The IS UPS must be mounted in such a way that the battery’s breather hole (located on the back
plate) is not covered.

Use applicable cable glands to ensure the IP66 rating of the enclosure is maintained and that
requirements of local Mines Regulations for Ex e and Intrinsically Safe “ia” wiring are complied
with.

The IS UPS is supplied with an earthing stud. This is the chassis earth & should be connected to
the earth.

Ensure the Earth, Neutral & Phase conductors at mains input are 0.5SQmm cable
minimum. The incoming AC supply earth wire should be connected to the earth terminal in the
Ex e connection terminal block in the connection area at the top of the UPS. An additional
chassis earthing stud is provided in this area.

For terminal connection details see Appendix Drawing ISUPS-E-007.
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CAUTION!

Wiring to the IS UPS must comply with any statutory, site or local wiring
codes and Explosion Protection standards, as appropriate.

181

| Meo plug
E s ® 6 Places
(@) . | M16 Plug
& 7 ‘'@ (| 2Places
® @J.
g M6
M3 Phillips Screws
Use PH1 Screwdriver _Earth Stud

1997  —w v W w we)

160

?6.5

140

20

165

Figure 4-1: Dimensions and Mounting Details for the 65Wh IS UPS

4.5 Electrical Installation

When installing the IS UPS, consideration must be given to I.S. parameter matching, cable selection,
cable termination, cable marking and cable restraint. The installation must be carried out with reference
to standards appropriate for the application, industry and/or locale. These standards include, but are not
limited to: AS/NZS 3000, AS/NZS 1972, AS/NZS 60079 (Parts 14, 17 & 25) & AS/NZS 4871. Failure to
comply with standards could lead to a dangerously installed system.

Good installation practices are to be followed to minimise the stress on the terminations and the IS UPS.
The various input / output parameters of Section 4.3.1 must be taken into account during installation.

NOTE
N Both the chassis earth and earth terminal of the Ex e terminal block
’0 must be connected to earth.
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5 OPERATION

The Intrinsically safe uninterruptible power supply exhibits very low output impedance. The output
voltage is reduced by an average of 0.4V at full load. Precise current limiting provides maximum
available current up to the lo parameter. The power supply output acts as a current limited voltage
source. The load impedance can vary down to short circuit while the maximum output current is
maintained. This is a safety feature; we recommend not exceeding the load that reduces the output
voltage to maintain the maximum output current.

The UPS has various configurable functions but for users who wish to use it in the simplest form an ex-
factory default setting is programmed into the unit prior to delivery. Refer to programming Section 10.5 &
Section 10.7 for details on programming and customise as required to suit specific applications. A brief
on the functionality of the ex-factory default settings is given below:

The programmable output on time is set to “Always ON”, the output will remain on even when the
mains are switched off, and until the battery voltage reaches the low level. The output on time
can be programmed to any time at 10-minute steps. In this case, the output will stop when the on
time is expired. To initiate another cycle it is necessary to start the IS UPS either by using an
externally wired momentary switch, or the local keypad.

Application of mains power will override any timer function and will automatically switch the DC
output on if it is in an off status due to time out. If the UPS has been “stopped” by pressing the
local “STOP” button prior to loss of mains supply the output will not be energised by the return of
the mains supply.

The minimum battery voltage level will switch the output off automatically ignoring the timer
activity, as a self-protection feature.

Digital inputs are mapped 1 to 1 to the relays to mimic input status.

As part of its design as an Intrinsically Safe product the input AC supply to the UPS is protected by both
a ceramic fuse and resettable thermal fuse (NTC), which is encapsulated into the electronics assembly.
It is unlikely, but possible that repeated application of the mains supply over a short timescale (the
thermal fuse not having enough time to recover) could cause the ceramic fuse to blow if the AC power
supply is particularly noisy or at the limit of the permitted voltage.

To reduce any possibility of this protection device being activated it is recommended to avoid cycling
power to the UPS frequently. Please follow the time intervals shown below between the consecutive
applications of mains power to the UPS to avoid blowing the input ceramic fuse.

Table 2: Recommended Time Intervals between Power Cycling

Mains Input Voltage Ambient Temperature Power Up intervals
110Vac <40degC 30-seconds
110Vac >40degC 60-seconds

240/250Vac <30degC 90-seconds
240/250Vac >30degC 3-minutes

The Mains LED not illuminating when AC power is applied to the UPS would indicate activation of the
protective fuse. In this case, the UPS should be returned to Ampcontrol for service.

Maintain the time intervals between successive applications of mains
CAUTION! power to the UPS. Multiple applications of mains power, at insufficient
intervals, may risk blowing the internal ceramic fuse. Replacing a blown
& fuse will necessitate returning the unit to Ampcontrol for repairs (See
warning in Section 3, Product Overview). This repair could be time
consuming & expensive. (See detail above)
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On receipt of your UPS it should be in Stop mode. The front display will be off and the reset LED
flashing.

5.1 LED Indication

On the front facia there are 5 status indication LEDs:

5.1.1 Reset LED
When the STOP button is pressed to stop/lock the UPS, this LED starts flashing and remains flashing
until the UPS is unlocked by pressing the RESET button. The LED remains flashing when the UPS is in
lock mode. The application of mains power while the UPS is locked will not start the UPS; it will be
necessary to press the RESET button to unlock and then press the START button to start the UPS.

5.1.2 Stop LED

When the UPS is unlocked (by pressing the RESET button) it forces the STOP LED to begin flashing.
This means that the UPS is ready to start and pressing and holding the START button for 1-second will
start the UPS. The UPS may also be started by momentarily closing the terminals ‘Start+’ and ‘Start In’
located at X7 on the terminal Board. The successful start is indicated by the OUTPUT LED becoming
illuminated at which time output will be available at the output terminals. The application of mains power
while the UPS is unlocked will immediately start the UPS.

5.1.3 Output LED
This LED illuminates when the UPS is on.

5.1.4 Overload LED
This LED illuminates when the UPS is operating in current limit mode, and extinguishes when operating
normally.

5.1.5 Mains On LED
This LED illuminates when the mains power is applied to the UPS, and extinguishes when mains power
is switched off.

5.1.6 LCD Backlight
The LCD display turns off 30-second after the last press on any button.

5.2 Battery Life

Provided the IS UPS is stored as per the requirements listed in Section 2, the battery within the unit can
be expected to have an operational lifespan of approximately 3 years at an ambient temperature of 20°C.
It is important to note that the IS UPS’ battery life is a function of temperature, and as such, the expected
life span of the battery must be degraded as the ambient temperature increases. At an ambient
temperature of 40°C, the battery within the IS UPS is reduced to approximately 1 year (see Section 12.3
“Equipment Overhaul”).

I
CAUTION! The “Reset” LED flashes continuously (<1-seconds intervals) to indicate that
this equipment is in “Stand-by” mode and contains an operational battery pack.
The battery life is 6 months for the 65Wh UPS when stored in the

recommended manner.

ENVIRO : . -
P Lead-acid batteries are recyclable products. Recognising the need to be

| - involved in the whole lifecycle of a battery and to protect the
; y F environment, Ampcontrol will recycle batteries from 1S UPS units that

are returned to Ampcontrol at the end of their life.
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5.3 Output Characteristics

Voltage vs Current (Combined 15V 1.5A, 12V 2.5A)

110%

100% —m—m—m—m77mrmr— — ——————————

90%

80%

70%

60% —Voltage vs Current 15V 1.54
50% —Voltage vs Current 12.6V 2.5A

% Voltage

40%
30%

20%

10%

0%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 110%
% Current

Figure 5-1: Typical Output Voltage vs. Output Load Current Curve for the IS UPS
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6 WARNINGS FOR SAFE USE OF THE IS UPS

10.

The equipment is designed to receive 90 ~ 250VAC. It also contains
WARNING!  pattery backup which is indicated by a flashing LED. It is essential to be

@ careful about the installation, use and storage of the IS UPS.

To ensure safe operation, avoid nullifying the warranty and
contravening the Certificate of Compliance, it is important to comply
with the requirements of this section.

N,

The input/output parameters provided in Section 4.3 must be taken into account when designing
the system and installing the UPS into an existing system. An assessment of the system should
be carried out to ensure compliance with IS requirements.

The mains power input must not be used when installed in Zone 0. The mains power input is
allowable in Zone 1 due to the protection provided by the ‘Ex e’ terminal compartment.

The IS UPS must either be taken to a safe area for recharging when necessary, or powered
under the provisions covered by the local mines regulations; Zone 1 AC power is permissible in
most Australian mines.

Ensure the input Voltage range is within the limits permitted and the connections are to the
designated input terminals.

Ensure the load is connected to the designated output DC terminals.

Any alteration to this product may violate the explosion protection features with potentially fatal
consequences.

Do not allow the equipment to operate beyond the specification. This will compromise the
product-life and result in premature failure.

Refer to Table 1 for output parameters.

Ex e or Ex d cable glands to the IS UPS MUST be used for non-I.S circuits which are to be
connected to the IS UPS in a hazardous area.

The installation of the IS UPS must be conducted in a manner conforming with the requirements
of AS/NZS 60079, parts 0, 14, 17 and 25, in addition to any other standards relevant to the
installation, industry or locale.
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7 USER INTERFACE

The IS UPS is managed by using a 16 character x 2 line LCD display and a keypad.

Figure 7-1: 1S UPS LCD Display and Keypad

The menus are divided into two user accessible groups: the Status Menu and the Field Configurable
Menus.

7.1 Status Menu

The status menu displays information regarding the general status of the UPS such as Output ON/OFF
and Mains ON/OFF. Other information, available from this menu by the use of the RIGHT button, is: UPS
Model, Serial Number, User Defined Label, Date and Time, Software and Hardware Version, and
Release Date.

7.2 Field Configurable Menus

The configuration menus coordinate and display changes to the settings that control the operation of the
UPS. A password is required to gain access to the configuration menus. The factory default setting for
the password is ‘0000’ (four zeros).

It is recommended that the password be changed once the UPS has been configured after installation.
Be sure to remember the password, as lost (or forgotten) passwords cannot be recovered. Creating a

new password will necessitate resetting the password to the original factory ‘0000’ prior to creating the
new password.

CAUTION! _ ) _ )
If the password is reset by Ampcontrol all previous user settings will be
lost and will revert back the ex-factory default. (The same as when the
unit was first delivered).

Refer to Section 10.4 for the Password Management Menu.
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8 Menu Navigation

Navigation of the menu is performed by pressing the arrow keys on the keypad. The backlight will be lit
for around 30 seconds whenever a key is pressed while the unit is battery powered.

<1

UP Key (Button) DOWN Key (Button) LEFT Key (Button)  RIGHT Key (Button)

From the power-on-default Status Menu (Section 7.1) pressing the UP key will allow navigation through
the major menus, and pressing the DOWN key will navigate back. Pressing the RIGHT key will select the
minor menus from the sub-menus. Repeated pressing of the LEFT key will navigate back to the major
menus. These key actions are typical throughout the menus.

Each menu requires different settings or responses from the user, some keys may be de-activated all
together or have a different action — but this depends upon each menu. In general the keys will operate
as shown in Table 3, below.

Table 3: The Function of the Menu Keys

Status Menus Configuration Menu

Key Major Menu Sub-Menu Major Menu Sub-Menu

MM/a MM/(b-n) CM/a CM/(b-n)

UP Next Menu - Previous Menu | Increase Setting Value
DOWN Previous Menu - Next Menu Decrease Setting Value
RIGHT Sub-Menu Next Sub-Menu Sub-Menu Next Sub-Menu

LEFT - Previous Sub-Menu - Previous Sub-Menu

ISUPSB007 Revb Page 22 of 69



® Ampcontrol Pty Ltd — ABN 28 000 915 542

AMPCONTROL IS UPS USER MANUAL
ISUPSB007 R6 — FEB/2020

O FIELD ACCESSIBLE MENU STRUCTURE

mm7a mm7b

6.Configuration »Enter Password: |
» >0Enter Password: | ema_ ;
*Enter Password: | C1l.Time & Date !
|__*[Enter Password: ——»Setup______
* % % >0<
IOto9
mm6a \4 mm6b
5. Comms. Info »MB Save Addr: 1 See ‘Config
Modbus Port: OFF <4+—>|Set: 38400:N:8:1 Menu Structure’
mm5 mm5g mm&h
—>Relay 1: CLOSED —>Relay 2: OPEN »Relay 3: OPEN
,/->Digital Input <+—>»UPS Alarm < »Off
mm5 W
»Digital Input 3: —>
,/-> HIGH |[¢—
mmba \4 mm5b mmbc
4.UPS Info »Digital Input 1: »Digital Input 2:
< > LOW |« g HIGH
A K
mméda \4 mméb mméc
3.0utput Info »Vo = 12.1V »OP Timer Running
Output is ON < »lo= 0.2A < » 00:13:48 rem.
A V\
mm3a \4 mm3b mm3c mm3d
2.Battery Info PVR = 241V »Battery Temp.: »Battery Level:
~ PR = -0.4A < g 28RC < » 76% full
/ L
I
mm2a \ 4 mm2b mma2c |
1.Log View Select Log »001: MAINS PN |
< >[017] Event< <+ =%60'2_:-M73‘INS_‘;5E|5" i
t PERIODIC or EVE :,1_6017; DIGITAL2
" [21:17:00 17Sep07
mm1a \ 4 mm1b mmic mm1d
UPS Status Info p> 65W15.1VR1.50iR< |e—pfThis is the < pPate: 17/09/2007
MAINS:OFF OP:ON S/N: 0605 - 000001 Device label Time: 19:23:01
L \E A
mmie \4
SW:V2.0:15/07/10
HW:V0.0:09/09/09
Power On (Default LEGJD
Status Menu) —> ENTER
—>ESC
N UP, DOWN,
LEFT, RIGHT

Figure 9-1: Field Accessible Menu Structure
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9.1 Field Accessible Menus

9.1.1 Default Menu

The Default Status menu is displayed at power-up of the UPS. The bottom line displays the Mains
status and Output status. From here navigation to all other menus can commence. From this menu the
DOWN and the LEFT button have no effect. The UP button will change the menu focus to the Log View
Menu (Section 9.1.2); while the RIGHT button changes menu focus to show the Model, Serial Number,
User Defined Label, Date & Time, SW & HW version menu. While in any of these menus the UP and
DOWN button have no effect and the LEFT button changes to previous menu.

Main and Output Status menu — displays the Mains ON/OFF status and Output ON/OFF status.

UPS  Status Info
Mains:OFF OP: ON

Model and Serial Number menu — displays the model and Serial Number of the UPS.

>65W  15.1v 1.50i<
S/N:..00 -00000

User defined Label menu — displays the blank window for user to write any identifying description etc.

Date and Time menu — displays date and time.

Date: 01/01/2008
Time: 05:01:19

SW and HW version menu — displays Soft-Ware and Hard-Ware version. Press the LEFT or the ESC
button to return to the Default Menu.

SW:V2.0:15/07/10
HW:V0.0:09/09/09

9.1.2 Log View Menu

1.Log View

To view the log, press the UP button to select the “Log View” menu. To access the sub menus of the log
view, press the right arrow to access the log selection menu. At this menu, and subsequent sub menus,
Modbus reporting of the logs is suspended.
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9.1.3 Select Log Menu

Select Log
> Periodic<

At this menu, either the Periodic Log or the Event Log may be selected for viewing by pressing either the
UP or DOWN button respectively. Pressing the RIGHT button will select the currently active option.

9.1.4 Periodic Log Menu

001: 001:
01:20:01 01Jan08 U=13.2V: 1= 0.2A

This menu will initially display ‘LOG START’. Press the UP button and the periodic log entries will be
displayed, with the most recent entry being displayed first. ‘LOG END’ will be displayed when the other
end of the log is reached.

The periodic log can display the entries that have been logged every 5 minutes for up to 6 days — 1,728
entries in total. To assist with rapid navigation, by continually pressing the UP (or DOWN) button, the
entries will increment (or decrement) by about 12 per second (roughly 1 hour intervals).

Once an entry has been selected, the bottom line of the display will show the time and date the entry
was logged (see above left example), then, after a few seconds, will display the output voltage and
output current reading that was logged (see above right example).

9.1.5 Event Log Menu

005:SYSTEM BOOT 005:SYSTEM BOOT
01:00:01 01Jan 10 U=12.8V: I=0.1A

This menu will initially display ‘LOG START.

Pressing the UP button, the periodic log entries can be displayed, with the most recent entry being
displayed first. ‘LOG END’ will be displayed when the other end of the log is reached.

The periodic log can display the event entries that have been logged whenever an event of significance
occurs. Up to 100 events are logged. To assist with navigation through the log, the UP (or DOWN)
button may be held closed to scroll forwards (or backwards) at about 5 per second through the events
viewed.

Once an entry has been selected, the bottom line of the display will show the time and date the entry
was logged (see above left example), then, after a few seconds will display the output voltage and output
current reading that was logged (see above right example).

Press the ESC to return to the “Log View Menu”.
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9.1.6 Battery Information Menu

2 .Battery Info

Press the UP button to select the “Battery Info” menu to view the battery status. This major menu has
submenus that display the Battery Voltage and Current, Battery Temperature and estimated capacity
remaining in the battery. To view these menus press the RIGHT button successively.

Battery Voltage and Current menu — displays the Battery Voltage and Battery Current. Current displayed
with a “—ve” sign indicates that the battery is supplying the load and “+ve” sign indicates that the battery
receiving charge.

Vo= 128V
o = -0.3A

Battery Temperature menu — displays the battery temperature in degrees Celsius.

Battery Temp.:
20°C

Battery capacity Remaining menu — displays the estimated battery capacity remaining. Press the ESC
button to return to the “Battery Info” menu. While in any of these submenus, the UP and DOWN buttons
have no effect, the LEFT button changes to the previous menu. Press the LEFT or the ESC button to
return to “Battery Info” menu.

Battery Level:
78% full

9.1.7 Output Information Menu
Press the UP button to select the “Output Info” menu to view the output status of the UPS. This major
menu has submenus that display the Output Voltage and Current, Timer, and Remaining time that the
UPS will run for. These submenus can be accessed by pressing the RIGHT button.

3.0utput Info
Output is ON

Output Voltage and current menu — displays the output voltage and current of the UPS.

u= 1510V
| = 1.00 A

Timer menu displays the remaining time that the UPS output will run for. The output will be switched off
once this timer reaches 0:00:00. Press the LEFT button or ESC to return to “Output Info” menu.

OP Timer Running
3:12:17 rem.
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9.1.8 UPS Information Menu

Press the UP button to select the “UPS Info” menu to view the status of the digital inputs and the relay
outputs.

4 .UPS Info

These menus can be viewed by pressing the RIGHT button. The first press on the RIGHT button will
show the digital input-1 and its state (HIGH or LOW), and further successive presses will show the digital
inputs “-2 and 3”. Further successive presses on the RIGHT button will show the Relays “-1, 2 and 3”
along with their state and configuration (driving source). An example of each is shown immediately
following:

Digital Input-1: The top line displays the digital input number and bottom line displays its state
HIGH/LOW.

Digital Input 1:
LOW

Relay 1: The top line displays Relay number and its state OPEN/CLOSE, the bottom line displays its
driving source, as configured in the “Configuration menu”. Press ESC button to return to “UPS Info”
menu.

Relay 1: OPEN
Digital Input

9.1.9 Communications Information Menu

Press the UP button to select the “Comms. Info” menu to view the Modbus communications port
settings. This major menu also displays if the Modbus port has been switched ON (by setting the
address to non-zero).

5.Comms. Info
Modbus Port:ON

Pressing the RIGHT button progresses the display through the Modbus address and the
communications settings. An example is shown immediately following. Press the ESC button to return to
the “Comms. Info” menu.

MB Slave Adr: 1
Set: 9600:E:8:1
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10 FIELD CONFIGURATION MENU STRUCTURE

cm7a cm7b cm7c
6G. Trp RST Setup o [Trp RST Enable: | [Tripping OP:
g Yes<[* g Relay 1<
LS
See figure on See figure on See figure on
following page for following page for following page for
final stag  es of final stages of final stages of
structure structure structure
A A A
cm6a cm6b Y cmee ¥ cm6d M
6F. Relays Setup 6F1: Relay 1 6F2: Relay 2 6F3: Relay 3
<+—>(Configuration < »(Configuration < »Configuration
A
1200:E:8:1
cmba \ 4 cm5h cme 1200:0:8:1
6E. Modbus Setup . [Slave Address: Modbus Config: 1200:N:8:2
> 12< [« »> 38400:E:8:1< 1200:N:8:1
1 2400E:8:1
é
0-25¢ 38400:N:8:
cmda \ 4 cmdb cméc cmdd
6D. Alarm & Run lo Over CurrLevel P . [lo Under CurrLevel P . [Vo UnderVo ltLevel
[Time Setup > 0.5A< [T P 15A< ™ TP 223V<
A
I 001025/ I 001025, I 0.0t0255)
cm3a \ 4 cm3b cméf cmée
6C. Change New Password: Shutdown on DI1 P . [Run Period
Password SO *** > LOW{™ > 10 mins<
A
I 09 HGH I 0to 600 min:
cm2a \ 4 cm2b LOW
6B. UPS Label _IXYZ Gas System OFF
Setup "IAt Newcastle
/ \
I 09, AZ, az
cmia \ 4 cmib
6A. Time & Date  |D: 23/01/2009
Setup T[T 14:38:12
»
\\\ 00:00:00 01/01/2009 t LEGEND
N 23:59:59 31/12/2050 —>ENTER
mmle Nooommb — ESC
16. Configuration P {Enter Password: 1
! 1 \'": *xx 5(0< ! UP, DOWN,
__________________ _>
LEFT, RIGHT

See 'IS-UPS Main
Menu Structure’

Figure 10-1: Field Configuration Menu 1 Initial Stages
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6F1A: Relay 1: »{Output Status
> Output Status< < > OFF< OFF or ON
A
v
6F1A: Relay 1: »{Timer Status ‘
> Timer Status< [« S RUNNING{ § RUNNING or ALWAYS
A
v
6F1A: Relay 1: »[Digital Input .
> Digit al Input< < > 3H+2L+1L< Refer Section 13.7.
J\
v
6F1A: Relay 1: »Mains Status
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A
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7\
v
6F1A: Relay 1: »Bat. °C HiAlarm o o
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A
v
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A
v
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f —>ESC
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Figure 10-2: Field Configuration Menu i Final Stages
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10.1 Configuration Menu

Press the UP button to select the “Configuration” menu. This menu can be used to View and Modify or
change the configuration settings. To gain access to the configuration menus, a valid password must first
be entered.

6. Configuration

Pressing the RIGHT or ENTER button progresses the display to show the Password entry menu. An
example is shown below:

Enter Password:
>0< * * *

Selection of the first digit of the password is done by progressive pressing of the UP and/or DOWN
button. Pressing the RIGHT button will move to the next digit. Pressing the LEFT button will move to the
preceding digit.

Once the four password digits have been entered, pressing the ENTER button will display the ‘6A: Time
and Date Setup’ if the password is correct. If the password is not correct the cursor will return to the left-
most digit of the password entry display. After all the password entry digits are cleared, the password
can be re-entered.

Press the LEFT button to move back to the previous digit or, if in the left-most digit, the previous menu.

NOTE

N The correct password must be entered to gain access to the
1}? configuration menus. The factory password is set to ‘0000’ (four zeros).

To prevent unsolicited tampering with the configuration settings, it is recommended that the password be
changed once the configuration is completed.

CAUTION! Be sure to set the new password to a value that is easily remembered
' because access cannot be gained to the configuration settings without

the password.
A lost or forgotten password will require returning the unit to Ampcontrol

for resetting.

Refer to Section 10.4 for the Password Management Menu.

The “Configuration” menu has 6-submajor menus which allow access to change the settings belonging
to these categories.

To gain access to the major sub menus, press the UP button while in any of the major submenus,
pressing the RIGHT button will open the submenu and the settings can be changed here.
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10.2 Time and Date Menu — 15t Major Sub-Menu

6A: Time & Date
Setup

Press the UP button to gain access to this menu. This is the first major submenu. To change the settings
in it, press the RIGHT button and it will provide the editable menu.

10.2.1 Time and Date Setup Menu

D: 01/01/2008
T: 14:33:18

This menu allows entry of the current date and time. The element (day, month, year, hour minute or
second) of date/time that is active for modification is indicated with a flashing block (‘l’). The value of the
element can be increased or decreased in value using the UP or DOWN buttons. Selection of the
elements can be done using the LEFT and RIGHT buttons. Press the ENTER button to save the
changes. Press the ESC button to return to the Time and Date Setup Menu (1st Major Sub-menu).

NOTE

? The UPS time and date is set to the current time at the factory.
>

10.3 User Defined Label — 2nd Major Sub-Menu

6B.UPS Label
Setup

Press the UP button to access this menu. A user definable label to be given to this UPS is entered here.
Normally, information that is relevant to the user regarding the installation of the UPS is entered at this
menu. This information is displayed on the Main Status sub-menu. Press the RIGHT button to access
the editable menu.

10.3.1 UPS Label Setup Menu

Upon entry to this menu, a flashing block will appear in the upper left corner. The UP or DOWN button
can be pressed to select the desired character for the position of this label. A single press of the UP
button will select the next character/digit; conversely a single press of the DOWN button will select the
previous character/digit. If either the UP or DOWN buttons are pressed, then rapid progression of the
next or previous characters will be selected.

The RIGHT button will allow the next character in the label to be selected for editing. Successive presses
of the RIGHT button will move the block to the last character of the bottom line, then an additional press
of the RIGHT button will move focus to the top left of the menu.

The LEFT button will allow either the previous character to be selected for editing; except if the block is
already in the upper-left corner of the display, the last character will be moved into focus.
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The ENTER button saves the setting into memory. Press the ESC button to return to the User Defined
Label Menu (2nd Major Sub-menu).

NOTE

N This menu has no default display — it will appear as a blank screen after
1}? factory initialisation.

10.4 Password Management Menu — 3" Major Sub-Menu

6C.Change Password

Press the UP button to access the Password Management Menu. Under this menu there is an editable
menu that will allow the operator to enter the new password. To enter, press the RIGHT button.

10.4.1 Password Change Menu

New Password:

>0<* * *

The Password Change Menu allows the user to change the configuration menu entry password.

Pressing the UP or DOWN buttons will change the password digit with the focus up or down,
respectively. Pressing the RIGHT button will move the focus to the next digit. The LEFT button will move
the focus to the preceding digit, providing that it is not the first digit (left-most digit). If the focus is on the
first digit, and the LEFT button is pressed, then it will move the focus to the last digit.

The ENTER button saves the setting into memory. Press the ESC button to return to the Password
Management Menu (3rd Major Sub-menu).

Be sure to set the new password to a value that is easily remembered
because access cannot be gained to the configuration settings without
the password.

A lost or forgotten password will require returning the unit to Ampcontrol
for resetting.
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10.5 UPS Output (Alarm & Run Time) Menu — 4" Major Sub-Menu

6D.Alarm & Run
Time Setup

Press the UP button to gain access to this menu. This major sub menu allows the viewing and setting of
various UPS parameters, as follows:

The output over-current level
The output under-current level,
The output under voltage level,
Run time and

Shutdown on DI1

10.5.1 Output Over-Current Level Menu

OP OverCurrLevel
> 10A<

Press the RIGHT button to gain access to this menu. This menu allows entry of the level of current that
will result in the Output Over-Current alarm being activated. The UP/ DOWN button
increments/decrements the setting in 0.1 Amp intervals. The minimum setting is 0.0 Amps, the
maximum is 2.5 Amps. This is set to the maximum output current of the model in the factory. Hysteresis
is 20% of the current limit from Table 1.

The RIGHT button progresses to the next menu.

The LEFT button returns to the previous menu.

The ENTER button saves the setting into memory.

Press the ESC button to return to UPS Output Menu (4th Major Sub-menu).

10.5.2 Output Under-Current Level Menu

OP UnderCurrLevel
> 0.7A<

Press the RIGHT button to gain access to this menu. This menu allows entry of the level of current that
will result in the Output Undercurrent alarm being set. The UP/DOWN button increments/decrements the
setting in 0.1 Amp intervals. The minimum setting is 0.0 Amps, the maximum being 2.5 Amps. Default
setting 0.0A; Hysteresis is 20% of the current limit from Table 1.

The RIGHT button progresses to the next menu.

The LEFT button returns to the previous menu.

The ENTER button saves the setting into memory.

Press the ESC button to return to UPS Output Menu (4th Major Sub-menu).
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10.5.3 Output Under-Volts Level Menu

OP UnderVoltLevel
> 07.7V<

Press the RIGHT button to gain access to this menu. This menu allows entry of the level of voltage that
will result in the Output under Voltage alarm being set. The UP/DOWN button increments/decrements
the setting in 0.1 Volt intervals. The minimum setting is 0.0 Volts, the maximum being 25.5 Volts. Default
setting 1.8 V; Hysteresis is 20% of the voltage limit from Table 1.

The RIGHT button progresses to the next menu.

The LEFT button returns to the previous menu.

The ENTER button saves the setting into memory.

Press the ESC button to return to UPS Output Menu (4th Major Sub-menu).

10.5.4 Run Period Menu

Run Period

> 500 minutes <

Press the RIGHT button to gain access to this menu. This menu allows selection of how long the UPS
will provide output (without mains power), in 10 minute intervals. The setting can be from 0 minutes
through to a maximum of 600 minutes (10 hours) or ‘ALWAYS ON’ using the UP/DOWN buttons. In the
‘ALWAYS ON’ mode the timer is deactivated and the UPS will continue to run until the battery low
voltage is reached and the UPS shuts down. The run time is only active while UPS is running from
Battery. If the UPS is stopped because it has exceeded the run time or low battery voltage and the mains
power is returned, the UPS will start and remain running with the run time counter disabled. The UPS
cannot be started while the “RESET LED” is flashing (this only happens when UPS is stopped by
pressing the keypad Stop button). This means it is in lock mode and needs to be reset by pressing the
keypad Reset button before any start command can be given. Default setting is ‘ALWAYS ON’.

The RIGHT button progresses to the next menu.

The LEFT button returns to the previous menu.

The ENTER button saves the setting into memory.

Press the ESC button to return to UPS Output Menu (4th Major Sub-menu).
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10.5.5 Shutdown on DI1 Menu

Shutdown on DI1
> HIGH<

Press the RIGHT button to gain access to this menu. This menu allows selection of whether the UPS wiill
shut down from Digital Input-1. The available options are OFF, HIGH or LOW. For example, when set to
OFF, no action will be taken when Digital Input-1 changes state. If set to HIGH, then the UPS will shut
down when Digital Input-1 changes to a high state. If set to LOW, the UPS will shut down when Digital
Input-1 changes to a low state.

CAUTION!

This feature only operates when the UPS is in Battery mode and it can
only be used to shut down the UPS.

To enable restart; Digital Input-1 must be in a high state if set to LOW and in a low state if set to HIGH.
The local start button or an external start button from the terminal board may then be used to restart the
UPS.

Switching mains power on after a shutdown caused by DI1 will start the UPS but if the mains power is
disconnected the UPS will shut down again. To fully utilise the IS UPS ensure that the actual DI1 is
opposite to the screen setting (in a high state if set to LOW and in a low state if set to HIGH) before the
mains is applied. Default setting is OFF.

The RIGHT button has no effect.

The LEFT button will return to the previous menu.

The ENTER button saves the setting into memory.

Press the ESC button to return to UPS Output Menu (4th Major Sub-menu).

Once this setting has been saved to memory, it will be acted upon
WARNING! immediately and may cause the UPS to shut down in a ‘locked out’
state.

a
For example: If DI1 state is currently HIGH, and the setting is changed
to HIGH and saved to memory, the UPS will shut down immediately and

remain shut down unit DI1 goes to the LOW state and a “Start”
command is issued.

N,
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10.6 Modbus Communications Menu — 5" Major Sub-Menu

To activate the RS485 communication it needs a safe PSU with the following specifications: Voltage
Rating: 12V min & 16.5V max; Current Rating: 0.05A min & 2.8A max.

6E.Modbus Setup

Press the UP button to access this menu. The Modbus Configuration, View and Modify major menu
allows the editing of the Modbus port settings. It has two submenus which may be accessed by pressing
the RIGHT button.

Pressing the RIGHT button progresses the display to show the Modbus Slave Address Menu.
Pressing the UP button returns to the Relay Configuration Modify Menu.
Pressing the DOWN or LEFT button has no effect.

10.6.1 Modbus Slave Address Menu

Slave Addr:

> 1<

Press the RIGHT button to access this menu. This menu allows selection of the slave address of the
device. The selection of address 0 will switch the Modbus communications OFF; any other address will
cause the unit to respond to messages of the same address. By default, address 1 is selected.

Pressing the ENTER button saves the setting into memory.

10.6.2 Modbus Configuration Menu

Modbus Config:
> 9600:E:8:1<

Press the RIGHT button to access this menu. This menu allows selection of the baud rate, parity and
stop bits for the Modbus communications. Note that the data format is fixed to 8 bits, and therefore is not

selectable.
Selection is made by multiple presses of the UP or DOWN buttons. The possible settings are as in Table
4, following.

The RIGHT button has no effect.

The LEFT button returns to the previous menu.

The ENTER button saves the setting into memory. Press the ESC button to return to Modbus
Configuration View and Modify Menu (5th Major Sub-menu).
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Table 4: Possible Modbus Communications Settings

Baud Parity Bits Stop
1200 E 8 1
1200 O 8 1
1200 N 8 2
1200 N 8 1
2400 E 8 1
2400 E 8 2
2400 @] 8 1
2400 N 8 2
2400 N 8 1
4800 E 8 1
4800 @) 8 1
4800 N 8 2
4800 N 8 1
9600 E 8 1
9600 0] 8 1
9600 N 8 2
9600 N 8 1
19200 E 8 1
19200 0] 8 1
19200 N 8 2
19200 N 8 1

10.7 Relay Configuration Modify Menu — 6" Major Sub-Menu

6F.Relays Setup

Press the UP button to access this menu. This major sub menu allows the viewing and setting of the
Relay driving source and the level of the parameter at which it will activate the relay. Progressive
pressing of the RIGHT button will access the configuration menu for Relay 1, 2 or 3 (See note below).

NOTE

v

The procedures and illustrations applicable to Relay 1 are discussed in
this section but the method of configuration is the same for all 3 relays
once the appropriate relay configuration menu has been selected.
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10.7.1 Relay Configuration Menu

6F1.Relay 1

Configuration

Press the RIGHT button to access this menu. When in this menu press the ENTER button to access the
source selection menu to select the relay driving source. One of the ten sources in Table 5 can be
selected as the relay driving source by pressing the UP or DOWN buttons. Once the driving source is
selected, press the ENTER button to access the editable menu for the selected source parameter. The
value may then be set by pressing the UP/DOWN (increase/decrease) buttons. Press ENTER again to
save the settings. The default setting for all three relays is ‘OFF’.

NOTE

S The last source in the menu, “Trip Reset Latch”, cannot be selected in
? the menu. A separate configuration menu is used to configure the Trip
>

Reset Latch function and to assign a relay to it.

10.7.2 Configure Relay 1 Using “Output Under-Volt” Menu

The following example shows the selection of ‘Output Under-Voltage’ as the driving source for Relay-1
and its parameter value set to 10V, at which point it will activate the Relay-1.

While in the “6F1.Relay 1 Configuration” menu, press the ENTER button, then progressively press the
UP button until it displays ‘Output Under Volt’ in the bottom line on the display — then press the ENTER
button again to open the source parameter editable menu. Here enter 10V’ by pressing the UP/DOWN
(increase/decrease) button, then press the ENTER button to save these settings. After these steps are
completed, the Relay-1 will be activated whenever the output volts fall below 10V. The configurable
minimum and maximum values are 0.0V & 25.5V respectively. Hysteresis is 20% of the voltage limit from
Table 1.

Press the ESC button to return to the Relay Configuration Modify Menu (6th Major Sub-menu).

Relay Source Selection Menu

6F1A: Relay 1
>OP Under Volts<

Output Under-Volts Selection Menu

OP Under Volts
> 10Volt<

NOTE
If alarm value is set above 0, the under voltage and under current

f alarms will be active if the CPU is active (mains on, healthy or not) and
[ the UPS output is off.
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Table 5: List of Relay Driving Sources

(9]
pd

Available Relay driving Source
Off
Output Over Current (OP Over Amps)
Output Under Current (OP Under Amps)
Output Under Voltage (OP Under Volts)
Battery Temperature Alarm (Bat.°C Hi Alarm)
UPS Alarm (UPS Alarm)
Mains Status (Mains Status)

Digital Input (Digital Input)

|0 |(IN[oOO|O|B~|W|DN|PF

Timer Status (Timer Status)
Output Status (Output Status)
Trip Reset Latch (Trip Reset Latch)

[ERN
o

[EEN
[EEN

10.7.3 Configure Relay 1 Using “Output Over-Current” Menu

While in the “6F1.Relay 1 Configuration” menu, press the ENTER button, then progressively press the
UP button until it displays ‘OP Over Amps’ in the bottom line on the display — then press the ENTER
button again to open the source parameter editable menu. Here enter ‘0.40A’ by pressing UP/DOWN
(increase/decrease) buttons, then press the ENTER button once again, to save these settings. After
these steps are completed, the Relay-1 will be activated whenever the output current rises above 0.40A.
The configurable minimum and maximum values are 0.0A & 2.5A. Hysteresis is 20% of the current limit
from Table 1.

Press the ESC button to return to the Relay Configuration Modify Menu.

Relay Output Over-Current Menu

6F1A:Relay 1
> OP Over Amps<

Output Over-Current Setting Menu

OP Over Amps
> 0.40 Amps <

10.7.4 Configure Relay 1 Using “Output Under-Current” Menu

While in the “6F1.Relay 1 Configuration” menu, press the ENTER button, then progressively press the
UP button until it displays ‘Output Under Current’ in the bottom line on the display — then press the
ENTER button again to open the source parameter editable menu. Here enter ‘0.30A’ by pressing the
UP/DOWN (increase/decrease) buttons, then press the ENTER button once again, to save these
settings. After these steps are completed the Relay-1 will be activated whenever the output current drops
under 0.30A. The configurable minimum and maximum values are 0.0A & 2.5A. Hysteresis is 20% of the
current limit from Table 1.

Press the ESC button to return to the Relay Configuration Modify Menu.
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Relay Output Under-Current Menu

6F1A:Relay 1
> OP Under Amps<

Output Under-Current Setting Menu

OP Under Amps
> 0.3 Amps <

NOTE
S If alarm value is set above 0, the under voltage and under current
? alarms will be active if the CPU is active (mains on, healthy or not) and
[ the UPS output is off.

10.7.5 Configure Relay 1 Using “Battery Temperature Alarm” Menu

While in the “6F1.Relay 1 Configuration” menu, press the ENTER button, then progressively press the
UP button until it displays ‘Bat °C Hi Alarm’ in the bottom line on the display — then press the ENTER
button again to open the source parameter editable menu. Here enter '45 °C’ by pressing the UP/DOWN
(increase/decrease) buttons until the required value is displayed, then press the ENTER button once
again, to save these settings. After these steps are completed, the Relay-1 will be activated whenever
the Battery temperature reaches to 45degC. The minimum setting is 0°C and the maximum setting is

+69°C. After the relay activates, the relay will de-energise once the Temperature has fallen 1°C below
the setting.

Press the ESC button to return to the Relay Configuration Modify Menu.

Relay Battery Temperature Alarm Menu

6F1A:Relay 1
>Bat. °C Hi Alrm<

o9)

attery Temperature Setting Menu

Bat. °C Hi Alarm:
>45°C<

10.7.6 Configure Relay 1 Using “UPS Alarm” Menu

While in the “6F1.Relay 1 Configuration” menu, press the ENTER button, then progressively press the
UP button until it displays ‘UPS Alarm’ in the bottom line on the display — then press ENTER to access
the editable menu, press the UP button to select ‘Active/lnactive’ then press ENTER to save the settings.
If the ‘Active’ is selected, the Relay-1 will be activated when any of the UPS alarms situation arises.
These alarms settings are in the “6D.Alarm and Run Time Setup” menu.

Pressing the ESC button returns to the Relay Configuration Modify Menu.
Relay x UPS Alarm Menu

6F1A:Relay 1
>  UPS Alarm<
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UPS Alarm Setting Menu

UPS Alarm
> ACTIVE<

10.7.7 Configure Relay 1 Using “Mains Status” Menu

While in the “6F1.Relay 1 Configuration” menu, press the ENTER button, then progressively press the

UP button until it displays ‘Mains Status’ in the bottom line on the display — then press the ENTER button
again to open the source parameter editable menu. Here enter 'FAIL/GOOD’ by pressing the UP/DOWN
buttons, then press the ENTER button once again, to save these settings. If ‘FAIL’ is selected, the Relay-

1 will be activated whenever the Mains fail. If ‘GOOD’ is selected the Relay-1 will be activated whenever
the mains is ON.

Press the ESC button to return to the Relay Configuration Modify Menu.

Relay x Mains Status Menu

6F1A:Relay 1

> Mains Status<

Mains Supply Setting Menu

Mains Status
> FAIL<

10.7.8 Configure Relay 1 Using “Digital Input” Menu

While in the “6F1.Relay 1 Configuration” menu, press the ENTER button, then progressively press the
UP button until it displays ‘Digital Input’ in the bottom line on the display — then press the ENTER button
again to open the source parameter editable menu. Here enter '3H 2L 1L’ by pressing the UP/DOWN
buttons, then press the ENTER button once again, to save these settings. After these steps are
completed, the Relay-1 will be activated whenever the three Digital Inputs match the set up. See Table 6
‘Available Digital Input setting list’ following for various options of setting.

Pressing the ESC button returns to the Relay Configuration Modify Menu.

Relay Digital Input Menu

6F1A:Relay 1
> Digital Input<

Digital Input Setting Menu

Digital Input
>  3H+2L+1L<
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Index Digital Input-3 Digital Input-2 Digital Input-1
Non-Isolated Isolated Isolated
1 IGNORED IGNORED IGNORED
2 IGNORED IGNORED LOW
3 IGNORED IGNORED HIGH
4 IGNORED LOW IGNORED
5 IGNORED LOW LOW
6 IGNORED LOW HIGH
7 IGNORED HIGH IGNORED
8 IGNORED HIGH LOW
9 IGNORED HIGH HIGH
10 LOW IGNORED IGNORED
11 LOW IGNORED LOW
12 LOwW IGNORED HIGH
13 LOwW LOW IGNORED
14 LOwW LOW LOW
15 LOW LOW HIGH
16 LOW HIGH IGNORED
17 LOwW HIGH LOW
18 LOwW HIGH HIGH
19 HIGH IGNORED IGNORED
20 HIGH IGNORED LOW
21 HIGH IGNORED HIGH
22 HIGH LOW IGNORED
23 HIGH LOW LOwW
24 HIGH LOW HIGH
25 HIGH HIGH IGNORED
26 HIGH HIGH LOwW
27 HIGH HIGH HIGH
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10.7.9 Configure Relay 1 Using “Timer Status” Menu

While in the “6F1.Relay 1 Configuration” menu, press the ENTER button, then progressively press the
UP button until it displays ‘Timer Status’ in the bottom line of the display — then press the ENTER button
again to open the source parameter editable menu. Here enter ‘RUNNING/ALWAYS ON’ by pressing the
UP/DOWN buttons, then press the ENTER button once again, to save these settings. If ‘RUNNING’ is
selected, the Relay-1 will be activated when the UPS is running from the battery and the timer is running
(Refer Section 10.5.4 “Run Period Menu”). If ‘ALWAYS ON'’ is selected, the Relay-1 will be activated if
the timer is set to ‘ALWAYS ON'.

Pressing the ESC button returns to the Relay Configuration Modify Menu.

Relay Timer Status Menu

6F1A:Relay 1

> Timer Status<

Timer Status Setting Menu

Timer Status
> ALWAYS ON<

10.7.10 Configure Relay 1 Using “Output Status” Menu

The Relay-1 Output Status Setting Menu allows selection of when the output has been enabled will
activate Relay-1. While in the “6F1.Relay 1 Configuration” menu, press the ENTER button, then
progressively press the UP button until it displays ‘Output Status’ in the bottom line on the display — then
press the ENTER button again to open the source parameter editable menu. Here enter 'ON/OFF’ by
pressing the UP/DOWN buttons, then press the ENTER button to save these settings. If ‘ON’ is selected,
the Relay-1 will be activated when the Output is enabled. If ‘OFF’ is selected, the Relay-1 will be
activated when the Output turns off.

Pressing the ESC button returns to the Relay Configuration Modify Menu.
Relay Output Status Menu

6F1A:Relay 1
> QOutput Status<

Output Status Setting Menu

Output Status
> ON<

Relay Off Menu

6F1A:Relay 1
> Off<

10.7.11 Configure Relay 1 Using “Trip Rst Latch” Menu

Assigning a relay to the trip reset latch function cannot be done in this configuration menu but is instead
done in the “Trip Reset Latch” configuration menu.

It is displayed in this menu only to inform the operator that the relay has been assigned to this function.
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10.8 Trip / Reset Latch — 7'" Major Sub-Menu

6G. Trp RST  Setup

Press the UP button to access this menu. This major sub menu allows the viewing and setting of the trip
reset function. When active, this function allows trips from external devices to be latched.

10.8.1 Enable / Disable Menu

Trp RST Enabled:

> Yes<

Press the RIGHT button to access this menu.

The Enable / Disable menu allows the trip reset latch function to be enabled or disabled. Pressing UP or
DOWN will change the enable state between “Yes” and “No”. Pressing ENTER will save the state.

When set to “Yes” the trip reset latch function is enabled and the below functions are automatically
assigned to the digital inputs shown below.

NOTE Assigning the below inputs to the Trip / Reset Latch function DOES
N NOT override any previous assignments. |.e. If the “Shutdown on DI1”
? function is enabled the UPS will shut down on DI1 regardless of the Trip
> / Reset Latch function.

Table 7: Trip / Reset Latch Operation

DI2 DI1 State Relay (Selectable)
(Trip Input) (Reset Input) (Output)
Low Low Healthy Closed
Low High Healthy Closed
Low Toggle (Low-High-Low) Healthy Closed
High Low Tripped Open
High High Tripped Open
High Toggle (Low-High-Low) Tripped Open
Low Low Tripped Open
Low High Tripped Open
Low Toggle (Low-High-Low) Healthy Closed
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10.8.2 Tripping Output Menu

Tripping OP:
> Relay 1 <

Press the RIGHT button to access this menu.

The Tripping Output menu allows the output relay to be selected. Pressing UP or DOWN will select the
relay. Pressing ENTER will save the selection.

NOTE Selecting a relay on this menu will override any other function assigned
N to the relay. De-selecting a relay or turning off the Trip / Reset Latch
? function will not return the relay to its’ previous setting. This must be
p> done manually on the relevant menu.
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11 MODBUS & MEMORY MAP

A two wire RS485 interface is provided to allow Modbus Master to query the UPS using RTU Modbus
protocol. The various Modbus registers exposed by the device are shown in the Memory Map section
following. The RS485 configuration is shown in the Modbus Configuration Menu in Section 10.6.2. An
external dc power supply is required to enable the RS485 communications.

11.1 Memory Map
11.1.1 Discrete Outputs (0X Reference)

Discrete outputs (0X References)
Adc?ritess Name Comment Modbus Functions Supported

1 Mains Status 0=0ff,1=0n Read Coil Status(0X01)

2 Output Status 0=0ff,1=0n Read Coil Status(0X01)

3 Modbus Status 0=0ff,1=0n Read Coil Status(0X01)

4 Relay 1 0=0ff,1=0n Read Colil Status(0X01), Write Single Coil(0X05)
5 Relay 2 0=0ff,1=0n Read Coil Status(0X01), Write Single Coil(0X05)
6 Relay 3 0=0ff,1=0n Read Coil Status(0X01), Write Single Coil(0X05)
7 Reserved

8 Reserved

9 Up Button 1 = Pressed Read Colil Status(0X01), Write Single Coil(0X05)
10 Down Button 1 = Pressed Read Colil Status(0X01), Write Single Coil(0X05)
11 Left Button 1 = Pressed Read Colil Status(0X01), Write Single Coil(0X05)
12 Right Button 1 = Pressed Read Colil Status(0X01), Write Single Coil(0X05)
13 ESC Button 1 = Pressed Read Coil Status(0X01), Write Single Coil(0X05)
14 ENTER Button 1 = Pressed Read Colil Status(0X01), Write Single Coil(0X05)
15 START Button 0 = Pressed Read Coil Status(0X01)

16 STOP Button 1 = Pressed Read Coil Status(0X01)

17 Reserved

18 Reserved

19 Reserved

20 Reserved

21 Digital Input 1 0 =Low, 1 =High | Read Coil Status(0X01)

22 Digital Input 2 0 =Low, 1 =High | Read Coil Status(0X01)

23 Digital Input 3 0 =Low, 1 =High | Read Coil Status(0X01)

24 Reserved

25 Overload Current Sense 1 OLC1 Input Read Coil Status(0X01)

26 Overload Current Sense 2 OLC2 Input Read Coil Status(0X01)

27 Overload Current Sense 3 OLC3 Input Read Coil Status(0X01)

28 Reserved

29 Latched Overload Current Sense 1 OLC1 Latch Read Coil Status(0X01)

30 Latched Overload Current Sense 2 OLC2 Latch Read Coil Status(0X01)

31 Latched Overload Current Sense 3 OLC3 Latch Read Coil Status(0X01)
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Discrete outputs (OX References)
Ad(?:;ss Name Comment Modbus Functions Supported
32 Reserved
33 Reserved
34 Reserved
35 Reserved
36 Reserved
37 Reserved
38 Reserved
39 Reserved
40 Reserved
41 Reserved
42 Reserved
43 Reserved
44 Reserved
45 Reserved
46 Reserved
47 Reserved
48 Reserved
49 Reserved
50 Reserved
51 Reserved
52 Reserved
53 Reserved
54 Reserved
55 Reserved
56 Reserved

11.1.2 Input Registers (3X References)

Input Registers (3X References)

Adc?riss Name Comment Modbus Functions Supported
1 System Timer (MSW) Seconds Read Input Registers(0X04)
2 System Timer (LSW) Read Input Registers(0X04)
3 Battery Temperature °C Read Input Registers(0X04)
4 Battery Bus Voltage mV Read Input Registers(0X04)
5 Mains Input Voltage (Indicative only) \% Read Input Registers(0X04)
6 DC Output Voltage mV Read Input Registers(0X04)
7 DC Output Current mA Read Input Registers(0X04)
8 Battery Voltage mV Read Input Registers(0X04)
9 Battery Discharge Current mA Read Input Registers(0X04)
10 Battery Charge Current mA Read Input Registers(0X04)

ISUPSB007 Rev5

Page 47 of 69



® Ampcontrol Pty Ltd — ABN 28 000 915 542

AMPCONTROL IS UPS USER MANUAL
ISUPSB007 R6 — FEB/2020

11.1.3 Holding Registers (4X References) — Control Registers Support Read/Write

Holding Registers (4X References) — Control Registers Support Read/Write
Bit .
Address Name Comment Modbus Functions Supported
1 Periodic Log 16 bit index of the Periodic Log to show | Read Holding Registers(0X03), Pre-set
Index at Holding Register starting : 101 Single Register(0X06)
5 Event Log 16 bit index of the Event Log to show at | Read Holding Registers(0X03), Pre-set
Index Holding Register starting : 201 Single Register(0X06)
16 Bit timer in seconds to activate the
output toggle operation. Setting this to a . . i
3 %Lrﬁzlrjt Toggle value greater than 0, immediately gienacljeHR())éd|ir;gtge|;z(8g)](|gge)rs(0X03), Pre-set
switches the output Off. The output 9 9
would come on when this timer expires.
4-100 | Reserved

11.1.4 Holding Registers (4X References) — Periodic Log Supports Read Only

Holding Registers (4X References) — Periodic Log Supports Read Only
Adc?ritess Name Comment Modbus Functions Supported

101 Periodic Log Entry Index Register Index H Read Holding Registers(0X03)
Register Index L Read Holding Registers(0X03)

102 Total Periodic Log Entries | Total Log Entries H Read Holding Registers(0X03)
Total Log Entries L Read Holding Registers(0X03)

103 Time Seconds Read Holding Registers(0X03)
Minutes Read Holding Registers(0X03)

104 Hours (24 Hr Format) Read Holding Registers(0X03)
0 (Reserved) Read Holding Registers(0X03)

105 Date Day (1 —31) Read Holding Registers(0X03)
Month (1 -12) Read Holding Registers(0X03)

106 Year (— 2000) Read Holding Registers(0X03)
0 (Reserved) Read Holding Registers(0X03)

107 Output Current (mA) Output Current H Read Holding Registers(0X03)
Output Current L Read Holding Registers(0X03)

108 Output Voltage (mV) Output Voltage H Read Holding Registers(0X03)
Output Voltage L Read Holding Registers(0X03)

109 Battery Current (mA) Battery Current H Read Holding Registers(0X03)
Battery Current L Read Holding Registers(0X03)

110 Battery Voltage (mV) Battery Voltage H Read Holding Registers(0X03)
Battery Voltage L Read Holding Registers(0X03)

111 Battery Temperature (°C) | Battery Temperature Read Holding Registers(0X03)
UPS Status UPS Status Read Holding Registers(0X03)

112-200 | Reserved
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11.1.5 Holding Registers (4X References) — Event Log & LCD Data Supports Read Only

Holding Registers (4X References) — Event Log & LCD Data Supports Read Only

Bit Comment
Addres Name Modbus Functions Supported
s Hex ASCII
201 Event log entry number 0x30 0 Read Holding Registers(0X03)
0x31 1 Read Holding Registers(0X03)
0x37 7 Read Holding Registers(0X03)
202 0x2C , Read Holding Registers(0X03)
203 Total event log entries 0x30 0 Read Holding Registers(0X03)
0x39 9 Read Holding Registers(0X03)
204 0x39 9 Read Holding Registers(0X03)
0x2C , Read Holding Registers(0X03)
205 Entry description 0x20 Read Holding Registers(0X03)
0x20 Read Holding Registers(0X03)
206 0x20 Read Holding Registers(0X03)
0x20 Read Holding Registers(0X03)
207 Ox4F 0] Read Holding Registers(0X03)
0x56 \% Read Holding Registers(0X03)
208 0x45 E Read Holding Registers(0X03)
0x52 R Read Holding Registers(0X03)
209 0x20 Read Holding Registers(0X03)
0x43 C Read Holding Registers(0X03)
10 0x55 U Read Holding Registers(0X03)
0x52 R Read Holding Registers(0X03)
11 0x52 R Read Holding Registers(0X03)
0x45 E Read Holding Registers(0X03)
Ox4E N Read Holding Registers(0X03)
2te 0x54 T Read Holding Registers(0X03)
0x2C , Read Holding Registers(0X03)
213 Output Current (Amps) 0x20 Read Holding Registers(0X03)
014 0x20 Read Holding Registers(0X03)
0x20 Read Holding Registers(0X03)
215 0x20 Read Holding Registers(0X03)
0x20 Read Holding Registers(0X03)
216 0x20 Read Holding Registers(0X03)
0x20 Read Holding Registers(0X03)
217 0x20 Read Holding Registers(0X03)
0x30 0 Read Holding Registers(0X03)
18 O0x2E . Read Holding Registers(0X03)
0x32 2 Read Holding Registers(0X03)
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Holding Registers (4X References) — Event Log & LCD Data Supports Read Only
Bit Comment
Addres Name Modbus Functions Supported
s Hex ASCII

219 0x41 A Read Holding Registers(0X03)
0x2C , Read Holding Registers(0X03)
220 Output Voltage (Volts) 0x20 Read Holding Registers(0X03)
0x20 Read Holding Registers(0X03)
221 0x20 Read Holding Registers(0X03)
0x20 Read Holding Registers(0X03)
299 0x20 Read Holding Registers(0X03)
0x20 Read Holding Registers(0X03)
223 0x20 Read Holding Registers(0X03)
0x20 Read Holding Registers(0X03)
24 0x30 0 Read Holding Registers(0X03)
Ox2E . Read Holding Registers(0X03)
295 0x30 0 Read Holding Registers(0X03)
0x56 \% Read Holding Registers(0X03)
296 0x2C , Read Holding Registers(0X03)
Time recorded 0x30 0 Read Holding Registers(0X03)
927 0x39 9 Read Holding Registers(0X03)
Ox3A : Read Holding Registers(0X03)
278 0x35 5 Read Holding Registers(0X03)
0x37 7 Read Holding Registers(0X03)
229 Ox3A : Read Holding Registers(0X03)
0x32 2 Read Holding Registers(0X03)
230 0x35 5 Read Holding Registers(0X03)
0x20 Read Holding Registers(0X03)
231 0x30 0 Read Holding Registers(0X03)
0x36 6 Read Holding Registers(0X03)
232 0x44 D Read Holding Registers(0X03)
0x65 e Read Holding Registers(0X03)
233 0x63 c Read Holding Registers(0X03)
0x30 0 Read Holding Registers(0X03)
234 0x37 7 Read Holding Registers(0X03)
0x0a \n’ Read Holding Registers(0X03)
235 Current LCD Top Line U Read Holding Registers(0X03)
P Read Holding Registers(0X03)
236 S Read Holding Registers(0X03)
Read Holding Registers(0X03)
237 S Read Holding Registers(0X03)
t Read Holding Registers(0X03)
238 a Read Holding Registers(0X03)
t Read Holding Registers(0X03)
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Holding Registers (4X References) — Event Log & LCD Data Supports Read Only

Bit Comment
Addres Name Modbus Functions Supported
s Hex ASCII
239 u Read Holding Registers(0X03)
s Read Holding Registers(0X03)
240 Read Holding Registers(0X03)
I Read Holding Registers(0X03)
a1 n Read Holding Registers(0X03)
f Read Holding Registers(0X03)
242 o] Read Holding Registers(0X03)
Read Holding Registers(0X03)
43 LCD Bottom Line Read Holding Registers(0X03)
a Read Holding Registers(0X03)
a4 i Read Holding Registers(0X03)
n Read Holding Registers(0X03)
245 s Read Holding Registers(0X03)
Read Holding Registers(0X03)
246 6] Read Holding Registers(0X03)
F Read Holding Registers(0X03)
47 F Read Holding Registers(0X03)
Read Holding Registers(0X03)
248 O Read Holding Registers(0X03)
P Read Holding Registers(0X03)
249 : Read Holding Registers(0X03)
0] Read Holding Registers(0X03)
250 N Read Holding Registers(0X03)
Read Holding Registers(0X03)
251-300 | Reserved
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11.1.6 Holding Registers (4X References) — Date & Time Registers Support Read/Write

Holding Registers (4X References) — Control Registers Support Read/Write
Adg’rifass Name Description Modbus Functions Supported
301 Seconds In Seconds of the Time and Date in BCD format. | Read Holding Registers(0X03),
BCD format Valid range = 0X00 to 0X59 Pre-set Multiple Registers(0X10)
302 Minutes In Minutes of the Time and Date in BCD format. Read Holding Registers(0X03),
BCD format Valid range = 0X00 to 0X59 Pre-set Multiple Registers(0X10)
303 Hours In BCD | Hours of the Time and Date in BCD format. Read Holding Registers(0X03),
format Valid range = 0X00 to 0X23 Pre-set Multiple Registers(0X10)
304 Date In BCD Date of the Time and Date in BCD format. Read Holding Registers(0X03),
format Valid range = 0X01 to 0X31 Pre-set Multiple Registers(0X10)
305 Month In BCD | Month of the Time and Date in BCD format. Read Holding Registers(0X03),
format Valid range = 0X01 to 0X12 Pre-set Multiple Registers(0X10)
306 Year In BCD Year of the Time and Date in BCD format. Read Holding Registers(0X03),
format Valid range = 0X00 to 0X99 Pre-set Multiple Registers(0X10)
306-400 | Reserved

11.2 Log Reports

There are two separate logs kept in the UPS; a periodic log and an event log. These logs are accessible
through the Modbus interface using the ‘Read Holding Registers’ command as per the Memory Map.

To set the desired log entry to be reported for a Periodic or Event log, the entry number (index) needs to
be set in holding registers 1 and 2 respectively.

If a log entry is requested that does not exist in the log, then a Modbus error will be returned to the
Modbus master.

11.2.1 Event Log

The Event Log contains a text representation of the log entry. The entry details that are sent are (in
order), the Entry code (that is, the numeric value of the cause of the log entry), the Entry description (that
is, a short text summary of the cause of the log entry), the output current, the output voltage and the date
and time when the entry was logged.

Each entry detail is always the same size — it will be padded with spaces to ensure the details remain the
same length. This allows the Modbus master to request sections of the string, if needed.
11.2.2 Periodic Log

The Periodic Log is reported in a raw binary manner —i.e. strings do not represent the Periodic Log
records, but absolute raw values. The Periodic Log can hold up to 1,728 records.

11.3 Output Toggle Time

This timer can be used to toggle the output of the UPS remotely through Modbus. Setting this timer
immediately turns the output of the UPS off (if the output is already off it is kept off). The timer value
setting would be used to determine when to turn the output on after it was turned off. It is a read/write
register and the timer count-down is visible by reading this register.
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11.4 Time and Date

The system Time and Date is available in the Holding Registers as per the memory map shown
previously. Each of the registers; for seconds, minutes, hours, date, month and year are in BCD (Binary
Coded Decimal) format. Each of these registers can be read (using Read Holding Registers (0X03)) and
write can be done using Pre-set Multiple Registers (0X10). When the write is performed the system
checks for validity and the system Time and Date is updated only if all the fields are valid.

NOTE The system only checks for upper and lower bounds and not if the date
N is valid. For example: if the external system sets the month as Feb and
? Date as 31, though the date is invalid the UPS would save it as valid
p> since 31 is within the bounds of 01 31.
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12 SERVICE, MAINTENANCE & DISPOSAL

12.1 Equipment Service

During service, a number of external system based checks should be completed on a regular basis.
These ‘routine inspections’ must be carried out by suitably trained people with knowledge of the IS UPS
and the systems into which it is fitted. Routine inspections may take the form of either visual-only checks,
or visual and ‘hands-on’ checks.

The IS UPS requires an overhaul every 3 years.
12.1.1 Visual Only Inspections

A basic visual inspection focuses on looking at the installation for signs of physical damage, water or
dust ingress and the condition of cables and labels. This type of inspection may involve opening cabinets
to gain access to the IS UPS and other equipment. This level of inspection may also include cleaning
display windows that have become obscured by dirt.

For a list of required visual inspections for Ex “e” enclosures, refer to AS/NZS 60079.17.

CAUTION! _ _ _
The IS UPS enclosure and display window must only be cleaned using
& anti-static cleaning materials. Do not clean the IS UPS with any

cleaning products that may cause the build-up of static charge.

Observations would typically be:

Check that equipment enclosures, cable trays, conduits, etc. are in good order with no physical
damage.

Check that sealed wall boxes are free from water and dust ingress internally. Door seals are in
good condition.

Check that connected cables are free from cuts, abrasions and obvious signs of damage. Cable
restraints are in good order and correctly fitted.

Check that labels on equipment, wall boxes and cables are present and in good condition
(especially certification labels).

Check that no modifications have been carried out to installed equipment.

12.1.2 Hands-On (Detailed) Inspections

A more detailed inspection would include all of the elements of a visual inspection, plus some checks
that cover the integrity of connections, fixtures and fittings.

In addition to basic visual observations, more detailed integrity checks would involve:

Verify that equipment housings, wall boxes and other mechanical fixtures are secured in place.
This includes terminal box lids, tightness of cable glands, integrity of wall-box mountings, security
of equipment fixing to walls/DIN rails etc.

Verify all electrical connections are secure with no loose screw terminals or DIN rail terminals not
fitted to rails etc.

Verify that the terminal compartment O-rings and seal arrangements are intact, effective and
show no signs of degradation such as flat spots, splits or cracks.

For a list of required tasks for a detailed inspection of Ex “e” enclosures, refer to AS/NZS 60079.17.
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12.2 Equipment Maintenance

The IS UPS has no internal user-serviceable parts.

WARNING! All repairs must be carried out by Ampcontrol only.
/ If a fault develops, return the IS UPS to Ampcontrol for repair. It is
essential that no attempt be made to repair the IS UPS as any
A attempt to dismantle or repair the IS UPS can seriously

compromise the safety of the unit and the consequences can be
fatal.

If, during an inspection, it is determined that there is damage to the ISUPS terminal compartment covers
or seals, these may be replaced. Replacement kits must be obtained from Ampcontrol in order to
maintain the Ex protection of the device. See SPECIFICATIONSError! Reference source not found.
for relevant item numbers.

If, during an inspection, it is determined that there is damage to the ISUPS glands, these may also be
replaced. Replacement glands for the IS terminal compartments must be minimum IP66 rated and sized
according to APPENDIX A — DRAWINGS.

Replacement glands for the AC terminal compartment must be selected in consideration of the
requirements of Ex e installations as outlined in AS/NZS 60079, parts 0, 7 and 14. They must be sized
according to APPENDIX A — DRAWINGS.

12.3 Equipment Overhaul

For continued reliable and safe performance, Ampcontrol recommends an overhaul period of no more
than 3 years. To overhaul the IS UPS, it must be returned to an Ampcontrol repair facility.

Ampcontrol does not guarantee the performance of the batteries for longer than this 3-year overhaul
period.

12.4 Disposal

ENVIRO The electronic equipment discussed in this manual must not be
treated as general waste. By ensuring that this product is disposed of
m correctly you will by helping to prevent potentially negative
y consequences for the environment which could otherwise be caused by
incorrect waste handling of this product.

The IS UPS contains Sealed Lead Acid Batteries. Please return unwanted units to the vendor for
disposal/recycling. Do not attempt to remove batteries individually or in groups, or attempt to
charge/discharge batteries with other equipment.
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13 SPECIFICATIONS

Electrical Specifications

Input Voltage 90 ~ 250VAC. 50/60Hz
Max. Current Draw 1A @ 100VAC
Permitted supply short- 1500A

circuit current

Charging Time (from
fully discharged)

65Wh Model: 4hrs

Output Voltage

Model Dependent; refer to Part Number Table below.

Output Current

Model Dependent; refer to Part Number Table below.

Battery Back-Up Time

By taking the safe discharge level of the battery into account, a conservative
estimation of the battery backup time in hours = 41 / (User’s Load in Watt).

For Example: if 15.1W (15.1Vx1Amp) is the user load on the 65WH

15.1V/1.5A rated UPS, then the estimated battery backup time in hours will be
‘41/(15.1x1) = 2.71 hours.

Mechanical Specifications

Dimensions

180W x 200H x 210D

Weight

12kg

Operating Temperature

-17°C < Ta < 60°C (Increased operating temperature will result in a decreased
battery lifespan (refer to Section 5.2).

IP Rating

IP66

Certification

IS Certificate

IECEX TSA 10.0008X
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14 EQUIPMENT LIST

ISUPS Part Numbers & Associated Intrinsically Safe Parameters
_ 65Wh
Description Part No. Uo lo Co Lo L/R Um
15.1V 1.50A 1.0uF 200uH 87.17uH/IQ 250V
15.1VDC / 1.50A Output 110282
15.1V 1.50A 2.09uF 181.5uH 79uH/Q 250V
15.1vDC/ 0.51A Output 142541 15.1V 0.51A 1.0uF 200uH 87.17uH/Q 250V
15.1vDC/ 0.47A Output 142539 15.1V 0.47A 2.01uF 520uH 87.17uHIQ 250V
15.1vDC / 0.50A Output 140368 15.1V 0.50A 1.0pF 200uH 87.17uHIQ 250V
14.5VDC / 1.50A Output 142543 14.5V 1.50A 1.0uF 200uH 87.17uH/Q 250V
12.6VDC / 2.5A Output 142545 12.6V 2.50A 2.0pF 167.2uH 33uH/IQ 250V
12.6VDC / 2.4A Output 140364 12.6V 2.40A 2.0uF 167.2uH 33uH/IQ 250V
12.6VDC / 2.0A Output 140365 12.6V 2.00A 502nF 164uH 40.1uH/Q 250V
12.6V 2.00A 20.54uF 102.1uH 39uH/IQ 250V
Terminal Cover Part Number
Part No. Description
179492 KIT ISUPS COVER TERM 65 WH
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APPENDIX A — DRAWINGS

Drawing Number Description
ISUPSA008 IS UPS 65Wh Enclosure General Arrangement
ISUPSEQQ7 IS UPS Connection Diagram
ISUPSZ028 IS UPS Block Diagram

The drawings appear in the following pages in the same order in which they are listed in the table above.
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APPENDIX B — APPROVALS

The Ampcontrol IS-UPS, in all of its revisions, is Ex-certified equipment — designed for use in explosive
atmospheres. The following list is the Certifications, which are relevant to the IS UPS.

IECEX TSA 10.0008X (Certificate of Conformity)

o
o

IEC 60079.0: 2011 Ed 6.0 — Explosive atmospheres — Part 0: General requirements
IEC 60079.7: 2011 Ed 5.0 — Explosive atmospheres — Part 7: Equipment protection by
increase safety “e”

IEC 60079.11: 2011 Ed 6.0 — Explosive atmospheres — Part 11: Equipment protection by
intrinsic safety “I”

IEC 60079.18: 2011 Ed 4.0 — Explosive atmospheres — Part 18: Equipment protection by

encapsulation “m”

Copies of this certificate may be obtained in the following ways:
From the Ampcontrol website,
By contacting customer service, or
From the IECEx website.

EMC Compliance
IEC61204-3:2011 - Low-voltage switch mode power supplies — Part 3: Electromagnetically compatibility

(EMC)

Mains Powered — Ex eb ia mb [ia Ma] | Mb

Techniques eb (mains input), ia (keypad) and mb (input power module) are used for Zone 1 located
equipment. The [ia] outputs can be fed into the Zone 0 area.

Battery Powered — Ex ia | Ma
Equipment can be located in a Zone 0 area.
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APPENDIX C — MSDS

This Information was prepared in cooperation with the Committee of Environmental Affairs of EUROBAT (May 2003), reviewed by EUROBAT TC
members. Actual revision: May 2006 (amendments to item 14 by Deutsche EXIDE GmbH).

EXIDE CusTOMER CARE PROGRAM

INSTRUCTIONS FOR THE SAFE HANDLING OF LEAD-ACID BATTERIES

l 1. lIdentification of Product and Company

Product: Sonnenschein A200, A400 (<= 12Ah), A500 (<= 16Ah), A500 Cyclic,
SOLAR (17 Ah), GF Y (14 Ah)

Marathon XL,L, M (45 and 90Ah), M FT Sprinter P / XP
Powerfit S500 Tudor Distribution (> 40Ah)
AVB Military DFY 14Ah
Category: Battery, wet, non-spillable (IATA compliant) '
Trade Name: Sonnenschein, Marathon, Sprinter, Powerfit, Tudor Distribution, DF, AVB
Manufacturer

Company: Exide Technologies, Lda
Address:  Av. Dr. Carlos Leal, 2600 — 619 Castanheira do Ribatejo - Portugal
Phone: +351 263200800

Local contact: Phone:

2. Composition and Information on the main Ingredients g

CAS no. Description Content Hazard symbol
[% of weight]
7439-92-1 |Lead Grid # 82 T
(metallic lead, lead alloys with possible traces of additives)
7439-92-1 | Active Mass * ~32 T
(Battery Oxide, inorganic lead compounds)
7664-93-9 | Electrolyte ° ~29 C
(diluted sulphuric acid with additives)
Plastic Container / Plastic Parts ~7

3. Hazards Identification

No hazards occur during the normal operation of a Lead Acid Battery as it is described in the
instructions for use that are provided with the Battery. Lead-acid Batteries have three significant
characteristics:

= They contain an electrolyte which contains diluted sulphuric acid. Sulphuric acid may cause
severe chemical burns.

= During the charging process or during operation they might develop hydrogen gas and
oxygen, which under certain circumstances may result in an explosive mixture.

1 See item 14 — Transport Regulation

contents may vary due to performance data of the Battery
3 As result of the harm to the unbom children Lead compounds are classified as toxic for reproduction, Category 1. As this category is not
described with a specific hazard symbol, Lead compounds have to be labelled with the ,skull “ symbol. Lead compounds are not classified ,toxic”.
4 see chapter 12 — Ecological Information
5 Density of the electrolyte varies in accordance to the state of charge
5 Composition of the plastic may vary due to different customer requirements
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= They can contain a considerable amount of energy, which may be a source of high electrical
current and a severe electrical shock in the event of a short circuit.

The Batteries have to be marked with the symbols listed under item 15.

4. First Aid measures

This information is of relevance only if the Battery is broken and this results in a direct contact with the
ingredients.

4.1 General
Electrolyte (diluted sulphuric acid):  sulphuric acid acts corrosively and damages skin

Lead compounds: lead compounds are classified as toxic for reproduction
(if swallowed)

4.2 Electrolyte (Sulphuric acid)

after skin contact: rinse with water, remove and wash wetted clothing
after inhalation of acid mist: inhale fresh air, seek advice of a medical doctor
after contact with the eyes: rinse under running water for minimum 15 minutes, seek

advice of a medical doctor

after swallowing: drink lot of water immediately, swallow activated carbon, do
not induce vomiting, seek advice of a medical doctor

4.3 Lead compounds
after skin contact: clean with water and soap

after contact with the eyes: rinse under running water for minimum 15 minutes, seek
advice of a medical doctor

5. Fire fighting measures

Suitable fire extinguishing agents:

CO, or dry powder extinguishing agents
Unsuitable fire extinguishing agents:

Water, if the battery voltage is above 120 V
Special protective equipment:

Protective goggles, respiratory protective equipment, acid protective equipment, acid-proof
clothing in case of larger stationary battery plants or where larger quantities are stored.

6. Measures to be taken in case of accidental release

This information is of relevance only if the battery is broken and the ingredients are released.

In the case of spillage, use a bonding agent, such as sand, to absorb spilt acid; use lime / sodium
carbonate for neutralisation; dispose of with due regard to the official local regulations; do not allow
penetration into the sewage system, into earth or water bodies.

7. Handling and Storage

Store under roof in cool ambiance - charged lead-acid batteries do not freeze up to -50°C; prevent
short circuits. Seek agreement with local water authorities in case of larger quantities of batteries to be
stored. If batteries have to be stored, it is imperative that the instructions for use are observed.
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8. Exposure limits and personal protective equipment

8.1 Lead and Lead compounds

No exposure to lead and lead-containing battery paste during normal conditions of use.

8.2 Electrolyte (Sulphuric Acid)

Exposure to sulphuric acid and acid mist might occur during filling and charging.

Threshold value in workplace:

Hazard symbol:

Personal protective equipment:

CAS-No:
R-phrases:
S-phrases:

occupational exposure limits for sulphuric acid mist are regulated
on a national basis.

C, corrosive

Protective goggles, rubber or PVC gloves, acid-resistant clothing,
safety boots.

7664-93-9
R-35 Causes severe chemical burns

8§-1/2 Store away and keep out of reach of children

8-16 Keep away from sparks or naked flame, No smoking

8-26 In case of contact with eyes rinse immediately with plenty of
water and seek medical advice

8§-45 In case of accident or if you feel unwell seek medical advice
immediately (show the label where possible).

9. Physical and Chemical properties

Lead and Lead compounds Electrolyte (diluted sulphuric acid, 30 to
38.5%)
Appearance
form : solid liquid
colour : grey colourless
odour : odourless odourless
Safety-related data
solidification point : 327 °C -35t0-60 °C
boiling point : 1740 °C approx. 108 to 114 °C
solubility in water : very low (0.15 mg/l) complete
density (20°C) : 11.35 g/om® 1.21t0 1.3 g/cm?®
vapour pressure (20°C) : N.A. 14,6 mbar

Lead and Lead compounds used in Lead-Acid batteries are poorly soluble in water, Lead can be
dissolved in an acidic or alkaline environment only.

10. Stability and Reactivity (sulphuric acid, 30 - 38,5 %)

= Corrosive, non-flammabile liquid

=  Thermal decomposition at 338° C.

= Destroys organic materials such as cardboard, wood, textiles.

= Reacts with metals, producing hydrogen

= Vigorous reactions on contact with sodium hydroxide and alkalis.
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11. Toxicological Information

This information does not apply to the finished product “lead-acid battery”’. This information only
applies to its compounds in case of a broken product. Different exposure limits exist on a national
level.

11.1 Electrolyte (diluted sulphuric acid):

Sulphuric Acid is intensely corrosive to skin and mucous membranes; the inhalation of mists may
cause damage to the respiratory tract.

Acute toxicity data:
* L Dso oralray =2.140 mg/kg
*  LCsp (inhatation, raty = 910 mg/m>/2h

11.2 Lead and Lead compounds

Lead and its compounds used in a Lead Acid Battery may cause damage to the blood, nerves and
kidneys when ingested. The lead contained in the active material is classified as toxic for reproduction.

12. Ecological Information

This information is of relevance if the battery is broken and the ingredients are released to the
environment.

12.1 Electrolyte (diluted sulphuric acid)

In order to avoid damage to the sewage system, the acid has to be neutralised by means of lime or
sodium carbonate before disposal. Ecological damage is possible by change of pH. The electrolyte
solution reacts with water and organic substances, causing damage to flora and fauna. The electrolyte
may also contain soluble components of lead that can be toxic to aquatic environments

12.2 Lead and Lead compounds

Chemical and physical treatment is required for the elimination from water. Waste water containing
lead must not be disposed of in an untreated condition.

The former classification of Lead compounds as toxic for the aquatic environment R50/53 had been
triggered from test results generated in the 80’s for soluble Lead compounds (Lead Acetate). The
hardly soluble Lead compounds such as Battery Lead Oxide were not tested at this time. Tests on
Battery Lead Oxide were carried out in 2001 and 2005. The respective test results conclude that
Battery Lead Oxide is not toxic for the environment, neither R50 nor R50/53 nor R51/53. From this it
follows that the general classification for Lead compounds (R50/53) does not apply to Battery Lead
Oxide. As the result of this the Risk Phrase R52/53 (Harmful to aquatic organisms, may cause long-
term adverse effects in the aquatic environment) applies to Battery Lead Oxide (see chapter 12 —
Ecological Information)

Effects of Battery Lead Oxide in the aquatic environment:

- Toxicity for fish: 96 h LC 50 > 100 mg/I
- Toxicity for daphnia: 48 h EC 50 > 100 mg/l
- Toxicity for alga: 72h1C 50 > 10 mg/l

The results demonstrate these Battery Lead Oxide compounds in a concentration of 100 mg/l have no
adverse effect on fish and daphnia. A concentration of these Battery Lead Oxide of 10 mg/l has no
adverse effect on the rate of growth and the biomass. For the classification according to Directive
67/548/EEC the most sensitive adverse effect has to be considered. As a result of the toxicity for alga
at > 10 mg/l Battery Lead Oxide has to be classified according to the R-Phrases 52/53 (Harmful to
aquatic organisms, may cause long-term adverse effects in the aquatic environment).
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13. Disposal Considerations

Spent lead-acid batteries are subject to regulation of the EU Battery Directive (91/157/EC, repealed by
2006/66/EU) and its adoptions into national legislation on the composition and end-of-life management
of batteries.

Spent Lead-Acid batteries (EWC 160601) are recycled in lead refineries (secondary lead smelters).
The components of a spent Lead-Acid battery are recycled or re-processed.

At the points of sale, the manufacturers and importers of batteries, respectively the metal dealers take
back spent batteries, and render them to the secondary lead smelters for processing.

To simplify the collection and recycling or re-processing process, spent Lead-Acid batteries must not
be mixed with other batteries.

By no means may the electrolyte (diluted sulphuric acid) be emptied in an inexpert manner. This
process is to be carried out by the processing companies only.

14. Transport Regulation

14.1 Batteries, wet, filled with acid :

Land Transport (ADR/RID)
- UN N°: UN2794
- Classification ADR/RID: Class 8
- Proper Shipping Name: BATTERIES, WET, FILLED WITH ACID electric storage
- Packing Group ADR: not assigned
- Label required: Corrosive
- ADR/RID: New and spent batteries are exempt from all ADR/RID (special provision
598).
Sea Transport (IMDG Code)
Sea Transport - Classification: Class 8

(on account of the differences between - UN N°: UN2794

Land Transport

products supplied by various - Proper Shipping Name: BATTERIES, WET, FILLED WITH ACID electric storage
manufacturers, the supplier should be - Packing Group: Il
consulted. ) - EmS: F-A, §-B

- Label required: Corrosive

Air Transport (IATA-DGR)

- Classification: Class 8

- UN N°: UN2794

- Proper Shipping Name: BATTERIES, WET, FILLED WITH ACID electric storage
- Packing Group: Ill

- Label required: Corrosive

Air Transport
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14.2 Batteries, wet, non spillable :

Land Transport (ADR/RID, U.S. DOT)
Land Transport -~ UN N°: UN2800
- Classification ADR/RID: Class 8
- Proper Shipping Name: BATTERIES, WET, NON SPILLABLE electric storage
- Packing Group ADR: not assigned
- Label required: Corrosive
- ADR/RID: New and spent batteries are exempt from all ADR/RID (special provision 598).
- A manufactures declaration must be available. If not available, batteries have to be
handled as described under 14.1
Sea Transport (IMDG Code)
Sea Transport ~ UN N°: UN2800
Classification: Class 8
Proper Shipping Name: BATTERIES, WET, NON SPILLABLE electric storage
Packing Group: 11
EmS: F-A, S-B
Label required: Corrosive
If non-spillable batteries meet the Special Provision 238, they are exempted from all
IMDG codes provided that the batteries' terminals are protected against short circuits.
- A manufactures declaration must be available. If not available, batteries have to be
handled as described under 14.1
. Air Transport (IATA-DGR)
Air Transport - UN N°: UN2800
Classification: Class 8
Proper Shipping Name: BATTERIES, WET, NON SPILLABLE electric storage
Packing Group: Il
Label required: Corrosive
If non-spillable batteries meet the Special Provision A67, they are exempted from all IATA
DGR codes provided that the batteries' terminals are protected against short circuits.
A manufactures declaration must be available. If not available, batteries have to be
handled as described under 14.1

14.1 Batteries, broken:

Land Transport (ADR/RID)
Land Transport ZUN N°: UN2794

- Classification ADR/RID: Class 8

- Proper Shipping Name: BATTERIES, WET, FILLED WITH ACID electric storage
- Packing Group ADR: not assigned

- Hazard Note 8

- Label required: Corrosive

- Packaging advise P 801a (hazardous goods transport - Battery Boxes) or special
provisions VW14 (hazardous goods transport — goods in bulk)
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15. Regulatory Information

In accordance with EU Battery Directive and the respective national legislation, Lead-Acid batteries
have to be marked by a crossed out dust bin with the chemical symbol for lead shown below, together

with the ISO returnfrecycling symbol. , : % r

In addition Lead-Acid batteries have to be labelled with the hazard symbols described below:

No smoking, no open flames, no sparks Corrosive

Wear Safety googles Observe operating instructions

@ Keep away from children

Labelling might vary due to application and dimension of the Battery. The manufacturer, respectively
the importer of the batteries shall be responsible for placing the symbols (a minimum size is specified).
In addition, consumer/user information on the significance of the symbols may be attached.

Explosive gas mixture

16. Other Information

Products such as Batteries are not in the scope of regulation which require the publication of an EU
Safety Data Sheet (91/155/EEC).

The information given above is provided in good faith based on existing knowledge and does not
constitute an assurance of safety under all conditions. It is the user’s responsibility to observe all laws
and regulations applicable for storage, use, maintenance or disposal of the product. If there are any
queries, the supplier should be consulted.

However, this shall not constitute a guarantee for any specific product features and shall not establish
a legally valid contractual relationship.
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