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I ntroduction

The controller is areal-time, stand-alone battery monitor with full networking support. It
isused for storing individual cellg/jars and full string data, detecting abnormalities
coming from the battery measurements, warning about the changes in the battery
condition and alarming when critical conditions occur on an individual Jar(s) or the entire
string. Based on the collected data, the controller generates various comprehensive
reports for assessing the operational conditions and the health of the battery. The
generated reports are presented in Hyper Text Markup Language (HTML) and in Portable
Network Graphics formats (various graphs and plots) to utilize the Internet based World
Wide Web browsers.

The controller’ s network support facilitates TCP/IP protocol over Ethernet and the PSTN
(built-in modem). The systemis easily accessible (locally or remotely) over PSTN for
report viewing, data downloading, configuration and system upgrading. The system can
also be configured to automatically upload the report-pages to a predefined Web Site and
use Email for the remote enunciation of alarms (local 1SP access point or local network
Gateway accessis required).

Note: When required, the controller system can be augmented with alocal monitor,
keyboard and mouse for on-site data viewing. Asa standard, the controller system
installswithout a monitor. Also, Modbus and Open Modbus can be used as optional
I nterface protocols.

The controller system is composed of one or many measuring device(s) such as:
concentrators, RS232/485 to Optical converter, optical link or combined optical and
twisted pair link (Fiber-Optical Network) and data analyzing and storage device
(Controller/Modbus Console). The controller console controls the system and interfaces it
to the upper network layer.

The Modbus console controls the system and interfaces with the Modbus based higher
level monitoring system

The Controller console supports the following services over TCP/IP network:
Http:  serves battery report pages for WEB-browser
Ftp: file transfer service (for remote configuration, or other file exchanges)
Ssh:  secure shell for remote system configuration/upgrade (replaces telnet)
SNMP: higher level network management protocol (eg. interface to Openview)
Mail:  electronic mail agent (configured to send alarm messages)
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Requirements

On site, you need at |east one RS232/485 optical converter, fiber optical cable, and a
portable computer (running Dos 6.2 or Windows X X) to check individua parts of the
system and verify the system is up and running correctly.

The Ethernet interface to the controller console is an asset, which will provide additional
interfacing capabilities.

A direct telephone line is required for remote access capability, data upload for global
access and support by PENG.

REQUIREMENTSFOR SITE

Ethernet access (optional)

Direct telephone line (optional if remote access/support is required)
Uninterruptible power supply 500V A or UPS protected AC outlet
RS232/R$485 optical service converter (for setup and troubleshooting)

Har dwar e Overview

The concentrators are configured either as low voltage or high voltage devices. The high
voltage concentrators can serve up to 15 Jarsif the intercell resistance and internal
impedance of the Jar are measured together, and the low voltage concentrator can serve
up to 30 Jarsif theintercell resistance and internal impedance of the Jar are measured
together. See Figure 1.

Warning: Thetotal input voltage cannot exceed 280Vdc or fall below 18Vdc.

There are afew small differences in the equipment depending on whether the systemiis
monitoring 2V or 12V Jars. Although concentrators may look the same, it isimportant to
check the nameplate to tell whether the concentrator has the proper voltage for your
application.

All concentrators are powered from the battery monitored. However, the data acquisition
module (Controller) uses a 120/220 Vac outlet for power.

Note: In order to maintain data acquisition during a power failure, the AC outlet
must be UPS protected or have an emergency generator asa backup. The Fiber
Optical Converter(s) and linedriver ispowered from the Controller Console.
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Hardware | nstallation

Alarm contacts, may be connected to

light/bell if desired) 120 Vac (1 A Max)
12 Vdc output power supply or
220 Vac (1 A Max)

‘ ﬁ‘ ﬁj ’ 12 Vdc output power supply

Float Current Monitoring Device

Fiber Optical Cable

SN NANNAARAARNRARAARE S Concentrator

L) ID #3

Charger Negative
< | \ N\ Concentrator
N\ ID #1
Jar #32 \ | P
3 LR LLLLLL L
_— R —
\\\ | | P Charger Positive
T Jar #1

Battery String #1

Concentrator
ID #3

___i'_\.m‘m.m‘m‘mm.m.m.’i |

Charger Negative
[ I\ Concentrator
T \ | 1y m7 ID #1
:-9:-_\.Hfl.\.lﬂl‘\.\.l‘\.\.\.l‘\.\"l.g
\ \\\ | I }Charger Positive
Jar #16 \ r| Jar #1

Battery String #4
Diagram of Controller Back End Connections

Figure 1. System Connectivity
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| nstallation

1. Current Transducer Installation

If acurrent transducer is used, install the transducer coil around a battery lead. It can
be placed anywhere in the battery string. Make sure the arrow is facing the positive
post of the battery as shown in the diagram below in Figure 2. Make certainto re-
torque al the bolts loosened after connecting the transducer.

Warning: Beforeinstalling the transducer, make surethat proper steps have
been taken with the critical load so that when the string isopen, the system will
not be affected.

Y ou must aso connect the current transducer into the optical loop as shown in Figure 1.

Arrow
Facing
Positive
Termina

Fig 2: Current transducer coreinstallation



EE Polytronics Engineering Lid.

2. Concentrator Installation

Typicaly, the concentrators are installed as awall mount or under the upper battery
rack at 30 Jar intervals as shown in Fig. 3. It isrecommended that the concentrator be
placed in the middle of the battery segment it is monitoring in order to reduce the
amount of wire needed. If there were a more suitable location for the concentrators
other than the wall inside the battery room or the battery racks, this would also be
acceptable. Make sure that wherever the concentrator isinstalled, it is held in place
firmly.

Each concentrator is uniquely identified by the concentrator number, whichis
displayed on the nameplate. Concentrators must be installed sequentially and in
accordance with the wiring chart.

All the jar numbers noted here (and on the wiring chart) are in reference to the most
positive end of the string. The jar at the most positive end of the string will be called
Jar #1 and counted sequentially.

Check the wiring diagram for the concentrator ID number that is designated to be
connected to the transducer. Install this concentrator first.

l
= A

T TT.
\\ Concentrator FRONT
WASHER

LOCK WASHER
BOLT

Fig. 3: Concentrator installation under battery rack (side view)
3. Sensing and Power Harness I nstallation.

Starting from the concentrator, run sensing wires in accordance with the concentrator
wiring diagram Fig 4. It isrecommended to use AWG 18 wire for the hookup. When
the concentrator wiring diagram specifies separate wire, you must install it even if
there is more than 1 wire going to the same point. For a connection to the battery, the
wire should be stripped and crimped to the appropriate battery clip (black or red as
specified). Next, connect the battery clip to the post as shown in Figure 5.

Note: Makesurethewireisterminated at the battery post with the appropriate
clip as specified in the concentrator wiring diagram (black clip isfused, red clip
isresistive current limiter).
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Connect the other end of the sensing wire to the specified terminal connector using
the labels on the faceplate as shown in Figure 4 as your reference. Typically, the first
block of 4 isnot connected unless the pilot jar temperature monitoring option is

requested.

] BTM CONCENTRATOR, ID #1,

B- 28 26 24 22 20 18 16 14
Fiber Optcs

12 10 8 6 4 2 Bl+B+

29 27 25 23 21 19 17 15 13 11 9 7 5 3 1 BCHC

JARS 1-30

Output
oMLLLILIIILL)

llllll”llllllllllllll“ 70
[]

Fiber Optics
Input

JAR 30(-), FUSED!

——
JAR 30(-), FUSED
JAR 29(-), RESISTIVE
JAR 28(-). RESISTIVE
JAR 27(-), RESISTIVE
JAR 26(-), RESISTIVE
JAR 25(-), RESISTIVE
JAR 24(-), RESISTIVE
JAR 23(-), RESISTIVE
JAR 22(-), RESISTIVE

JAR 21(), RESISTIVE
JAR 20(), RESISTIVE

JAR 19(-), RESISTIVE
JAR 18(-), RESISTIVE

UNUSED

JAR 1(+), FUSED

JAR 1(), RESISTIVE
JAR 2(), RESISTIVE
JAR 3(), RESISTIVE
JAR 4(), RESISTIVE
JAR 5(), RESISTIVE
JAR 6(-), RESISTIVE
JAR 7(), RESISTIVE
JAR 8(-), RESISTIVE

JAR 9(-), RESISTIVE
JAR 10(-), RESISTIVE

JAR 11(), RESISTIVE

JAR 12(), RESISTIVE

JAR 17(-), RESISTIVE
JAR 16(-), RESISTIVE

JAR 15(-), RESISTIVE
JAR 14(-), RESISTIVE

JAR 13(-), RESISTIVE

Figure 4: Concentrator Wiring Diagram
Note: Beforeyou connect the sensing wiresto the terminal block, make sureto
remove the terminal blocks from the concentrator.

It is highly advisable that all wires should be labeled at each end of the cable. These
labels are provided with each system.

Figure5: Typical battery sensing clip connection to a battery post
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4. Conduit

Run the plastic wiring duct along the battery rack rail with the outlets positioned at
each battery cell or use other means (cable ties) to bundle and hide the sensing
harness (wires).

5. Communication Path Installation

Layout the communication loop, and measure the distances between the connection
points. Run the twisted pair cable, if necessary, and the fiber optical cable next. The
devices are connected in adaisy chain format - from the Fiber Optics Output (White)
of one device and then connected to the Fiber Optics Input (black) of the next.

Warning: Thefiber optical loop must be planned very carefully
before cutting the fiber optic cable because there are no way to join
cut pieces of fiber optic cable together without any extra equipment.
Also, neither the sequence nor thetotal length of the cableis
important. Theonly important aspect isthelength of the longest
piece of the cableis. Thelongest fiber optic cable must not exceed 60
meters.

The Fiber Optics Output of the last Concentrator of the fiber optical link is connected
to the RS232/485 to Optical converter input (black). The Fiber Optics Output (white)
of the Optical Converter is connected to the closest device Fiber Optical Input. Plan
your connections of fiber optical cable to minimize the length of the longest fiber
optical cable run. If multiple strings are connected to the single optical 1oop, then
fiber-optical cable must connect across strings (sometimes in an other battery room).
Take care to keep the radius on all bends at least 2 inches or 40 mm. Fiber optic
cables cannot be joined. Care should be taken to run all lengths prior to cutting.

Terminating Fiber Optic Cables

The fiber optic cable from the concentrators should be terminated in the appropriate
socket in the RS-232 converter unit. The converter should be located close to the
computer and modem. Prepare the end of the fiber optic cable by cutting it at aright
angle with asharp utility knife. The outer covering should then be stripped back for a
length of 0.15 inches or 3 mm. To smooth off the fiber optic for better light transfer,
heat the blade of the utility knife for afew seconds and then place it on the end of the
fiber cable for about 1 second. Thiswill leave a shiny flat end on the cable. Position
the prepared end of the fiber optic cable in the input (or output) of the special fiber
optic’s connector, be sure the connector isloosened. Push the end of fiber optics cable
into the housing, tighten the connector with finger force as would be used to close a
toothpaste container.

10
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Hardware Verification and Configuration

Remote Workstation
Windows Hyperterminal SW

PSTN line Dial-in / Remote data

Controller Stand-alone

. LCD/CRT with VGA IF
. (min. Resolution 800x600,
. NOT INCLUDED)

access / remote configuration é‘sﬁiﬁ%@
Data access

120/220 Vac (1 A Max)
protected power source

Workstations on IP network

j Internet Explorer

—~ HTML Report Pages

o

system configuration

=

system .

PSTN Interface:
external modem

Ethernet interface
(RJ-45 for 10/100Mbs):
TCP/IP protocol:
- HTML server

. (optional)

- FTP server

LAN / WAN

Ethernet access-point

o

I | b 1 o et 1 \

+,, Cross-over .
+ . Keyboard/Mouse if local LCD option "unetwork cable
« selected (NOT INCLUDED) .

" = om A s s ow om om ow %

Internet explorer -
HTML Report
Pages

[ p——

S e
Data access EYL"SEJ_\EES

system configuration
Diagram of Controller Front end connectivity.

Figure 6: Connecting Portable PC to the Fiber Optical Network.

"
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6. Verification

Verify theinstallation by testing the connections to the terminal blocks before
actually connecting the terminal blocks to the concentrators.

With the help of avoltmeter (range 0 — 300V), measure the potential between
terminals B+ and B-. The value should be equal to:

V = Number Of Jars Monitored By Concentrator * Average Jar Voltage
(E.g. 2.2V averagejar * 24 =52.8V)

Warning: Under no circumstances should thetotal voltage be:

Below 18V or above 200V (low voltage range device);
Below 60V or above 280V (high voltage range device);

Measure the potential between the connector labeled at BC and B1+. Thisvalue
should be the average Jar voltage. Next, move the voltmeter |ead to the next
connector (1). The voltage reading should be two times the average Jar voltage.
Continue this method until reaching connector 29. Each new connector should
have an increase in potential, over the previous Jar, of the average Jar voltage.

If the voltage verification checks out, connect the terminal blocks of every
Concentrator.

The red LED on the left side of the faceplate should start to blink approximately
once every second to verify everything was done correctly.

12
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System Setup and Oper ation

The controller you have received has been pre-configured for your installation.
Reconfiguration of the controller box can be performed remotely over the telephone-
line (dial in), Ethernet or locally.

SYSTEM OPERATION

The standard controller console operates without alocal interface. The basic system
information is displayed on the numeric LED-display. The local display (monitor) can
be easily connected at any time.

To activate the battery monitor, make sure that the hardware is installed and
functional, the fiber optical loop is connected to the optical converter and the optical
converter is connected to the COM 1 (9-pin male connector on the controller
console).

Verify that the network is connected to the Console and the line is active. Turn the
controller console power switch on, and within approximately 30 — 60 seconds, the
consol e should boot up and start functioning.

ACCESSING BATTERY DATA

The controller system facilitates several means to access data. All necessary battery
datais stored in the controller and is also presented in an HTML formatted report file.
Any graphics are produced in the PNG (Portable Network graphics) format. All
report fileswill be periodically uploaded by the System to a pre-configured website
from where the data can be viewed using any internet-browser.

The global data accessis restricted and protected with password. Contact PENG for
account and password information for accessing data on the Internet. Complete
access to all data (including raw data) can be achieved by establishing adial-in
network connection, or by connecting the Controller Consoleto alocal Ethernet
network. The Console has a built-in web-server capability and, all HTML report
pages can be browsed using alocal network connection or over adial-in network.
Raw data, ASCII text tables and other relevant files, can be retrieved using an FTP
site.

NOTE. The Controller Consoleis configured for dynamic I P address and should

work with any existing network. The Ethernet interfaceis configured to be
active.

13
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Data Access

This section describes all of the html pages, which are used to access data from the
controller. From these pages, you can see the battery conditions and alarms, make
changes to your system setup and configuration and calibrate your system.

SUMMARY PAGE

| @OQ @ @ [ hitpybtmgobaonjcg-binfindex.pl | [Eusearch ‘:ngo @

i
. @ [Bva AAM G Home () Rado 9] Netscape O Search  EBookmarks

EE Polytronies Enginesring Lid

| DETAILS MAINTAINANCE

INFORMATION

HW, SW and all string BtmGlobal: DEMO @ 15:34:33 on 03/09/07

statuses. System Serial Number: DEMO_01
DSP - data storage space Software Optical link . NoRwWAL
CRC & Lost packets: DEVICES (2)

Brrors

unreliable internal
com-link ‘ |
CHGLEV - hattery charge
level BATTERY |
RED : critical Str Name [ status [ Alarm ™ [ 1 | Ripplel [ AmbientT || PiotT | Other
string #1 FITEIOE | WARN (128) | 23V | 000A | NA

GREEN : normal

The Summary page summarizes data and provides links to all the other areas of the system.
Thefirst (or upper) section of the page displays the status of the Software, Disk Space (DSP), and
optical link. These areas are displayed in green when operating normally and red when they are
not operating properly. The middle section displays all the devicesin the system, their ID
number, and their status. The lower section displays information about the batteries themselves:
the status, alarms, and charge level (CHGLEV) out of 100%. Also, the voltages, current, ripple
current, and room ambient temperature of the batteries are displayed.

14
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STATUS PAGE

X0 Battery Status - Netscape

. Fle Edi View Go Bookmarks Tooks Mfndow Help

ﬂ @0 e @ @ l\ hetpsfJbtrglobalDDstat. hem ] [Essearch é‘za @

_/ B, Dl £ A 4 Home G2 Radin [ Netscape qsearch‘ FBookmarks

B roiytronics Engneering L

COMPANY

Polytronics Enginssring Service Contractor Custom Servise
451 o B Telephonz (905) 305 3204
Moarlhom, Fax 905305 8216
Oty Contrast Termination WA
DEMO: PRESENT STATUS REPORT
13:51:09 03/09/2007
System Serial Number: DEMO_01
TOTAL of 1 STRING MONITORED
MONITOR STATUS: NORMAL
[ Devices ][ System H Summary Page ][ Maintenance ]
[ Present Data H Data Profile ][ Hi/Lo Data ][ Alarms ][ History ]
(Stril) String #1 : Lead-Acid (VLR) Installed: 08/2005

Reference: Battery Bank #1 Total Tars 9 Model CB36

MNominal Rating 120 Ahrs at 10.04 to 1.67 Weell Physical x12.25

Rated Capacity: NrA Load: Load bank
STATUS (DURATION) : FLOATING (01:34)
ALARM: NONE
CHARGE LEVEL : 100.0%
BATTERY FACTORY RATED / EFFECTIVE CAPACITY : 120.0/ 120 AHrs
ESTIMATED TIME REMAINING : A
TOTAL VOLTAGE (RIFFLE) 234 (00D YV
DC (RIFPLE) CURRENT 0.000 (0.0) &
AMBIENT (PILOT) T: 231(23.2)°C

String Maintained by: _None Next service visit: April 2007

[ ]

The status page summarizes al the strings configured for the site. This page displays
string descriptions and current status. It also displays the active alarm(s), charge level (%
of rated capacity), currently restored Ahs, rated Ahs, time left when string is discharging,
total string voltage, string current (and its fluctuation) and ambient temperature.

15
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HI/LO DATA PAGE.

(30 Battery Status - Netscape

. File Edit Wiew Go Bookmarks Tools ‘Window Help

Q @ @ @ ‘l http:/btmglobald0fcgi-binfdetail plrss+1+93+8

‘/l/ E,\l\ (=) Mail J,%.C\IM 48 Home G Radio [W] Metscape ©l Search  EJBookmarks

EOIMPAHYE . . Service Contractor Custom Servise
4313111‘1&“?;0 ad"g"‘“m‘g Telephons (9057 305 2204
Markham Fax 9053058214

. Contract Termination Ha
Ontaric

DERMO : Sir #1
ORDERED OVERALL BATTERY DATA REPORT
(Highest to lowest)
13:52:31 03/09/07
(Higher number indicates wealker hattery

Back to Status Table

| 100 | 111
| 2 [ | 107
| 300 | 103
| 9 [ | 101
| 8 [ | 101
| 70 | 101
| 6 ] | 100
| 4[] | 100
| 50 | 100

The Hi/Lo report page gives you overall battery health summary. The individual
calculated parameters used to calculate the Overall Index are available in the Detail data
table. The Jarswill be ordered from weakest to strongest. If aJar overall index valueis
close to the pre-configured limit value, the jar will be displayed in yellow. If the jar
exceeds the pre-configured limit, it will be displayed in red.

Note: For a more accurate battery analysis, detailed battery data studies may be
required.

16
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PRESENT DATA PAGE (bar graph)

&) Bar Graph - Netscape

. File Edit Wiew Go Bookmarks Tools Wwindow Help

@ Q @ Q http: ffbtmalobal00fvbar0l. htm
.9 |

- f == ] Bam 4 Home G Radio W] Netscape €Y Search: EdBackmarks

EE Polytronics Enginesring Ltd

COMPANY
Folytronics Engineering
431 AMen Road
Markham

Ontario

Service Contractor
Telephone

Fax

Contract Termination

Custom Servise
(903) 305 3204
905 305 8216
Ha

DEMO: String #1 READINGS
13:53:40 03/09/2007

[ Status ][ Details ][ ‘Table ]

Totalv:23,.4{(2.60:0,114) VOLTAGE BAR GRAPH (#1} 13:53:40

Ripple:8,811:0,385

1 2 3 4 5 B 7 8 L]

The present data page shows all Jar readings in graph form. This page can be accessed

from the status page.

If values are close to the pre-configured limit, they will be displayed in yellow. Any
values that are outside the pre-configured limits will appear in red. Thetotal string
voltage, average Jar and voltage standard deviation are displayed on the left side of the
header of the page. The voltage ripple and slow changes are displayed on the right.

Selecting asingle bar and clicking on it will produce a single Jar voltage profile for last

six months (see below).

17
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SINGLE JAR VOLTAGE PROFILE

Back to Status
Generating graph

BTM REPORT ON REQUEST

12:592:57 06/25/2003

YOLTAGE Profile FOR String #1{Central} 89:14:53 06/26/2003

2.4

2,42

2,36

———

28

e

.
|
r

2.1

2,38 ; :
2,24 i“' :

e

. e

2,12 [

2,86

2,86

1.94

1.88

1.82

1.76

1.78

1.64

Ag

1.5
12:52

HAvry

|

14:52

16:52

18:52

28:52

22:52 ae:52 a2:52 a4:52 86352 ag:52

m#az

18
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DETAIL DATA PAGE (numeric table)

Q e @ @ “ httpe ffbEmaglobalio)cgi-bin/detail plrss+1

‘j E.\ (=) M1l g,‘%‘,AIM 4% Home G¢ Radio [My] Metscape ﬂf,\ Search‘ FBaokmarks

COMPANT

Polytronics Enginesring ?lffﬂ;fmmtor (C;;tsn:lr; Ds;gueq
ki |
Ot aria Contract Termunation Na
DEMO : 5tr #1
BATTERY DETAILED DATA REPORT
13:35:00 03/09/07

Back to Status Table

100 100 | lo6 | 111 | 108 NA | NA | NA NAa | 11
207 100 | 103 | 106 | 108 NA | NA | NA | NA | 107
300 100 | 100 | 102 | 105 NA | NA | NA Na | 103
40| 00 | 0 | 100 | 100 NA | NA NA  NA | 100
501 100 | 100 | 100 | 100 NA | NA | NA | Na | 100
61| 100 | 100 | 100 100 NA | NA | NA Na | 100
70 100 | 10 | 100 | 100 NA | NA | NA Na | 101
81| 101 | 100 | 100 100 NA | NA | NA Na | 10
91| 102 | 100 | 100 100 NA | NA | NA NA | 1o

The Detail report page gives an overview of al the individual parameters used in the
overall battery index calculation.

If the parameters are available, the column header will have the date and time the string’s
parameter was last calculated. If the parameter is not available or acalculation is not
possible, NA will be displayed.

Note: All parametersare normalized and expressed in per centage of normalizing
value (100%). Calculation algorithms ar e constructed such that an increasein the
value correlatesto the degradation of the battery.

Only the latest calculated parameter set is availablein this table.

19
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PRESENT DATA PAGE (numeric table)

EE Polytronics Enginesring Ltd

COMPANT
Palytronics

Service Contzactor

Engingering Telephons (9“055) 305 §204
g;;fhljf: Foad Fux 905305 8216
Ontars Contrart Termination Wi
DEMO: String #1 READINGS
13:35:49 03/09/2007
[ Status | [ Details ] [ Bar Graph |
Reading Reading Reading
JAR# (Ripple) JAR# (Ripple) JAR# (Ripple)
v v v
1 236 (0.011A) 3 2.55 (0.0214) 5 266 (0.011TA)
2 242 (0.021NA) 4 2.62 (0.0114) 3 2,66 (0.0TNA) L)
Status: FLOATING Total String: 23.3 V Averag Jar: 2.587 V Current 0.0 A ‘ Temperature: 23.3° C

The present data numeric table gives an overview of the current battery voltages, terminal
ripple and slow voltage changes during float operation.
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HISTROY LOG PAGE

EE Polytronics Enginearing Ltd

COMPANY

Pelytronics Enginssring Service Contractor Custom Servise
o g Telephone (905) 305 8204
Markham Fax 205305 8216
Contract Termination i
Ontario
DEMO: String #1 RECENT EVENT LISTING
13:56:59 03/09/2007
START TIME AVERAGE REMAINING
NR EVENT DATE b TION CURRENT CAPACITY

1 FLOATING 13:0%:50 03/05/2007 4 Day(s) 00470870 0.0 100.0%

2 OPEN 13:0949 03/05/2007 00:00:01 0.0 100.0

3 DISCHARGING 13:09:36 03/05/2007 00:00:13 A 1000

4 FLOATING 12:02:31 03/05/2007 00:00:05 00 1000

This page gives an up to date overview of all activities on the system such as: their start

time, duration, average current during an event, and remaining capacity percentage.

Note: Eventsarelisted from the most recent to latest.
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REQUEST DATA FORM

BTM REPORT FORM FOR DEMO

Year can be omitted

START DATE (MMDDYY):
090906

Ilinutes and seconds can be omitted

TIME (hhmmss): 000000

END DATE (MMDDYY): (030307 'TIME (hhmnss): [135529

EVENT TYPE: & ALL O or SELECTED
] DISCHARGE [ CHARGE [] FLOAT

BA0IG & | JAR LIST 1
TOTAL JARS [3 -
ALL ® JAR LIST 2
or SELECTED JARS O :
HIGH VOLTAGE LIMIT
LIMITS ¢
AUTO ©
or CONFIGURED LIMITS O LOW VOLTAGE LIMIT.

PRIMARY Y-SCALE:
AVR [v] JAR VOLTS
[0 TEMPERATTURE
0 CURRENT [ FLT CURRENT [] IMPEDANCE
Average Factor3

X-SCALE:
® TIME SCALE O EVENT POINTS

Report Method:
@ Graphical O Text

Multiple entries can be selected
O SELECTED EVENTS

RECENT EVENTS LIST
Currently Mot Available [4]

(4]

Back to Status Table

Thisform allows you to specify the voltage profile parameters for selected jars, current,

and temperature. The form is displayed when accessing data through the local network,

or over the Internet.

To generate areport, you must select a start date and time and an end date and time for

the reporting period. If multiple strings are configured for the site, you must select string

number.

If you would like to generate areport for afew selected jars, you can fill in Jar list 1 and
Jar List 2 (both lists are appended to each other, however, if List 1isempty then List 2is

ignored). Lists can be comma separated as shown below.

E.g. List 1: 5,9,15..20,33,69..71 will produce report for jars 5,9,15,16,17,18,19,20,33,69,

70 and 71.
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Note: Do not forget to check selected jarsradio-button, when requesting reportsfor
limited jars.

The graphical report Y-scale is the battery terminal voltage. Its minimum and maximum
values are defined automatically by min and max values measured for the reporting time
period. Also, filling inthe HIGH VOLTAGE and LOW VOLTAGE LIMIT values can
configure these values. Do not forget to check the Configured Limits radio-button, when
using user-defined limits. Any value can be used aslong asthe HIGH VOLTAGE is
greater than LOW VOLTAGE

Following report pages can be requested:
Average jar and individual jars, battery current and ambient temperature.

In addition, if Float Current Monitor (optional) deviceisincluded in the monitoring
system, the battery float current and ripple current profiles are available.

Report graphs are produced in time-domain(x-axis). However, sometimes it is more
informative to plot the profile-date in event-points (to evaluate emerging trendsin
terminal voltages). See sample graphs on the next page.

Report data can be presented as graphical plot, or data can be received as ASCII text
table. The latter can be imported into MS-Excel or any other spreadsheet program for
further analysis.
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Back to 5t
Total of 1 Graph(s)

atus

BTM REPORT ON REQUEST

12:52:57 B6/25/2003

VOLTAGE Profile FOR String #1{Central} 15:88:58 06/26/2003

2.67

2.68

2.53

2,46

|

-
ﬁ .

39

2.3%

2,32

2,25

2.17

—

2,18

2,83

1.96

1.89

1.82

1.75%

1,68

1.61

WAvry

[mES

12352 14:52 16152 18:52 28:52 22:52 00:52 B82:52 84152 86152 B88:52 18152 12:52 14:52

W#15 sz

Battery Profile Report in Time-Domain

Back to 3t
Total of 1 Graph(s)

atus

BTM REPORT ON REQUEST

12:52:57 66/25/2003

VOLTAGE Profile FOR String #1{Central) 15:88:50 B86/26/2003

2,67

60

2.668

2,53

2,46

2,39

2,32

2,25

2,17

2.18

2.03

1.96

1.88

1.8

1.75

1.68

1.61

WAvry

-

1 674 1347 2020 2693 3366 4039 4712 5385 6058 6731 7404 8077 8750 942310096407691443 211227343461

W#15 [H#92

or”

The same as above Battery Profile Report in event-points

24



Ea Polytronics Engineering Lid.

BTM REPORT ON REQUEST

Back to Status
Total of 26 Graphi(s)

12:52:57 86/25/2003 SHUNT CURRENT Profile FOR String #1{Central} 89:14:53 86/26/2803

B N L B N Y
:\:iis:\i\i:iis\\is:iiq\:
N NN N
B e R S e | B e
B et s s | RN |
B 1 T B s 1 e | R
U 1 S S |
T —
-933.32+
B I | N N | R
-1335.354
B -,
i
-19308,14
R S —,—
o306, 87 A L R S S N S S S S N N S S S S R A

12352 14:52 16352 18:52 28352 22352 aa:52 a2:52 84352 86352 ag:52

5

12:52:57 06/25/2003 TEHMPERATURE Profile FOR String #1{Central} 089:14:53 86/26/2003

21.97

21.35—|—l
| R S NN | I N | N O I | I
0| N 1 IS O I
19.==.=21\.E = - l. h - lt = N. =

Requested String Current Profile.
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12:52:57 B86/25/2003

TEHPERATURE Profile FOR

String #1{Centrall}

89:14:53 086/26/2003

NN R
HNEETE NN | AN N
SN | N D .
SN | EN A S U
e
P NN IR
o L T N N [ B [ I B |
18,29 l:: L‘1
N I DR I A AR
I N R

17.3

12:52

14:52 16:52

18:52

29152 22152

ea:52 82152 84152 86152

88152

Requested ambient temperature profile

12:52:57 B6/25/2003

VOLTAGE Frofile FOR String #1{Central)

89:14:53 66/26/2003

1.96 L . S Bl AL | .
1,89 S S . S S ; N
1.82 . L .
1,75 : . . : : : : . ; L :
A GE B I S R R S S N .
1'61 ! X 1 : ! 1 1 X 1

12:52

14;52 163952

Havry H#1 W#2

18352

M43

28352 22352

W#4 45

88;52 82;52 84352 86352

[O#6 w47 W48

(k] CO#18

8g;52

Requested Jar Voltage profile
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STRING PERFORMANCE (profile) GRAPH

DEM(: String #1 PROFILE GRAPH
FROM:04:30:56 03/08/2007 T0:13:59:49 03/09/2007

13:54:47 83/89/2807

03/08 83/88 03/08 03/88 83/09 03/89 83709
M oc current (A} [ Ripple Current {Arns}

04:30:56 83/88/2807 voltage Profile 13:54:47 83/89/2807

a1 i8 17:02 21:12 a1:23 05:33 09:44
83/08 83/08 83/08 83/08 a3/09 83/09 a3/09

M Average v W High v Mo v Ripple ¥

84338356 B3/08/2007 Anbient/Pilot Tenperature Profiles 13:54:47 83/89/2807

0- [
04:30 0g:41L 12:51 17:02 21313 01:23 05:33 09344
83788 83708 837088 B3/08 83709 83789 83769

M anbient T (c) M rilot T <>

The string performance profile graph displays string current, ambient temperature, and jar
voltage (average, minimum and maximum) behavior over last 2 months (depends on
configuration). The maximum jar ripple voltage and slow change differenceis also
graphed. This page helps the operator to evaluate battery current status.
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SYSTEM ALARM LOG PAGE.

EE Polytronics Engineering Ltd

COMPANY

f:gnr;gmc;id@mw Telephone (505 305 8204

18 Bl Fax 905 305 €215
- Contract Termination WA

Service Contractor Custom Servise

Ontario

DEMO: All Strings ALARM LIST
14:13:53 03/09/2007

STRING Alarm Activation
STATUS Type Time and Date IDs & VALUES
Total: 2
1. Stek1: FLOATING Tar Voltage Above Set Limit \ 14:13:41 03/08/2007 \ #6..9.2.68(2.68),

Thealarm log filelists al the alarms recorded, their activation time and pairs of Idswith
their values. If the alarm is String related, |D#0 denotes average voltage and | D#1
denotes string current. Otherwise, the ID isjar ID number that is counted from the most
positive end (facing charger positive) of the String.

For detailed description of alarms for Controller, see Appendix C.
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MONITOR STATUSPAGE

EE Polytronics Enginsaring Ltd

COMPANY
Folytronics Engineering
431 Alden Road
Makham

Ontario

Service Contractoy
Telephone

Fax

Contract Tennination

Custom Servise
(905) 305 8204
905 305 £216
Ha

DEMO BTM MONITOR STATUS

14:14:43 03/09/2007

System Serial Number: DEMO_01

Version:3 1L 5(Fh 7 2007)
DIN: 00:00-0E: C4FADIE

DEVICE DEVICE DEVICE Comments
ID# TYFE STATUS
1 CONCENTRATOR OK Acquistion Time:391 ms
31 FLOAT CUEEENT (9):4 Acquisition Time: 131 ms

The monitor status page displays information about all the installed concentrators.

In thistable, all configured devices are listed by their type (Concentrator, Float Current
Monitor, Loader, etc.), data acquisition status (OK, OFF-LINE) and a device data
acquisition time. If some devices have observed intermittent communication problems,
the device will appear in yellow on the table, and the number of lost packages and/or CS-
errors will be displayed.
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MAINTENANCE PAGE

g BtmGlobagl

MAINTENANCE
FUNCTIONS Maintenance Functions For DEMO Site
14:41:51 03/09/07
ACTIVATE FUNCTION S
Go to selected function page SERVICE PASSWORD
BTH CONFIGURATION: ®
WOLTAGE ADJUSTMENT. (@]
Forswe 1|

Activate Function

mm

ack to Status
-scape maintenance functions
no changes)

259

This page will take you to the configuration and setup section. Thereisapassword in
order to get in and change the configuration of the system. It isimportant that only
experienced personnel work on the maintenance page. The password is“dixie” and is
case sengitive. Once you type in the password you will select the string you wish to edit.
After that, you will chose either the BTM configuration screen or the Voltage
Adjustment screen. The BTM configuration page will alow you to make changes to the
setup of your system, and the V oltage adjustment will allow you to easily calibrate your
devices.
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VOLTAGE ADJUSTMENT
EE Polytronics Enginesring Ltd Bmcbbal
Voltage Adjustment Table
for String #1
Back to Status Table
Jark | Present Reading. [ NewReating [ T Present Reading. [ MewReading
AMBIENT T 23.7°C 3z | PILOT T 24.3°C EZEI

1 237V G 5 NA i
2 Na HA I 6 NA W4
\ 3 NA [ Ha [ 7 NA [ M4
| 4 NA | A I 8 NA | N4
5 NA \ A [ 9 NA \ NA

Force Adjustment []

{ Reset Values H Adjust Voltages ]

As apart of the controller maintenance program, the concentrators need to be verified
periodically against a calibrated voltmeter. If any of the voltage readings need
correcting, the controller offers a convenient way to adjust every individual input reading.
This page alows you to make calibration changes to the specified string. The jars are
listed in columns with the present reading beside them. The new reading column allows
you to enter the new value. If another string needs to be adjusted, you must go back to
the Maintenance page and enter the next string number and the corresponding password.
It is not necessary to adjust every value, just the values that read inaccurately.
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MAINTENANCE SYSTEM PAGE

&) BtmGlobal Configuration - Netscape

. Fle Edt Yiew Go Bookmarks Tools Window Help

o @QQ @ Q [ hetpyjibmcbalnnjcg-binjmaintenance L.l | [Cosearch | an @

L B Bral Zam 4 Home G Radio [ netscape C search ‘ EBackmarks

BimGlobg

NETWORK STRING CFG SITE SERVICE INFO ADVANCED DATE & TIME

SYSTEM Company Name |Poktronics Engineering

©Overall Monitoring system Stts Name [DEMO New String Nominal v
configuration, site information Description | Battery Room NR ofJars for MNew STR
To add new string, define its

nominaljar volage and Address 431 Alden Road Murber of Strings l:l
number of jars City |Markham

To add multiple strings with Number of Devices |2

different topologies, add one State/Province |Ontario

string at time
Enable Alarm Contacts

To activate Alarm Contacts
(AL 1 and 2), enter 2 for Enable
Alarm Contacts

The System page alows you to edit site information and most importantly the system
configuration. This screen iswhere you enter the number of strings and total number of
devicesin your system. These values must be entered in order for you system to detect
all of your devices properly. For the changes to take effect, you must click ‘ Submit’ and
then *‘Maintenance’. The next step is described in the Maintenance Activation Page.
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NETWORK PAGE

| @O Q @ Q [ httpesjbtmglobalonegi-binybtmeont. pi?t | [Cisearch | CS;G @

L B @ral BAM G Home (D Radio [W] Netscape Q.Saar(h‘ EJBockmarks

— BtmGlobal

SYSTEM WO STRING CFG SITE SERVICE INFO ADVANCED DATE & TIME

NETWORK

INTERFACE DEVICE |eth0
Network configuration:
dhcp (dynamic) or static. NETWORK ACTIVE |ves

IP PROTOCOL |dhcp
STATIC IF |0.0.0.0

IP PROTOCOL: dhcp or static

If static is defined then Static NETMASK |0.0.0.0

IP, Gateway IP, Network and

Broadcast must be also BROADCAST P 10000

defined NETWORKIP |0.0.0.0
. GATEWAY |0.0.0.0

Generally it is recommended to

use dynamic addressing(dhcp) GATEWRY DEV |0.0.00

DNS1 (0000

GATEWWAYDEV can be left

undefined. DNS2 (0.0.00

IF I;I;? isﬂnm known, leave it

undefine!

If direct crossover cable
hetween System Controller
and PCis used, static IP may
be required.

The Network page allows you to make adjustments to the network configuration.
For the changes to take effect, you must click * Submit’ and then *Maintenance’. The
next step is described in the Maintenance Activation Page.
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STRING CFG

. Ele Edt Yiew Go Bookmerks Tools Window Help \

httpsfbtmglobalonfgi-binjbtmeon b2 Q, search ’Sg (N
(=] Q

. @B DMal BAM E Home G2 Radio [ Netscaps Cf Search  EJBookmarks

EE Polytronics Enginesring Lid Bt be ' l =i

SITE SERVICE INFO | ADVANCED | DATE & TIME

STRING CFG #01 String name  |String #1 String Maintenance Group [Mone
String related parameters, String reference  |Battery Bank #1 Siring Maintenance Group E-Mail poc(@hotmail.com
string maintenance Othernotes  |Battery tested OEM prior to b Next Battery Service Date  (March 2007
information, data storage
configuration and alarm limits Battery Load |Laad bank Maxfloating eurrent |1 n

Battery Installed |08/2005 B

Current shunt is nminnalrwhen Battery Model |CESG Max transducer current {350 n
float-current transducer is
installed. In such a case, enter Number of Jars |12

0 for Current device.

Low Ternperature limit |12 C

Nominalvoltage (122 W High Termperature limit |35 C

High Ripple Currentlimit |6 A
Device list: comma separated Battery Gapacity 120 lahr an Hiee
values and/or sequences Atcurrent Rating |10 a JarDisch End v |6.67 I il
?:squ?ence: S.Zallnumherfrom o (Shunty Current 100 |, 8tiing Disch End v |390 ¥ i
o
EG. 1,3.8,11,15.118 String Profile Recording Period |36 Sec
Current device |0 ID# HA, OPN, FLT, FCH, CHG, EQL, DIS
Float-current dev is typicalty
R et ot e 0 Float-cutrent devica |31 Dz JarvPersStatus (2.021,22,222223,2.06 I
for device ID. Ambient T device |31 Dz JarLowV Limits [1.0,2.0,2141.71.71717 I
Exclude Inputs: Arnbient T Conversion Factar |1.0 Unit .JarH\ghVUmns 303023424242425 I
PORT:D#:(chans to exclude Pilot T device |1 D Significant Jar Defta |0.1,0.05,012,0.12.012.0.15,0.08 v
list) " . Significant Average V Delta |0.1.0.03.0.10.0.10.0.10.0.12.0.06 I
List Is comma separated vals Filot T Canversion Factor |30 Unit
or slice (a..h) Concentrator list |01 ID#s Significant Curtent Delta |10 17104
Concentrator odd number Time Based Recording |0.600.3600.1800.300.300.60 Sec
inputs starting from 5to 33 are Exclude Inputs [CHAs ) )
- Times to Record atthe Beginning of Event |0,1,1.1.5.35
jar V measurements
A Concentrator has 15 jar V
note

Devices configured for more
than 15 inputs (NO INTERCELL)
are logically splitting into 2
adjacent ID's, eg. 1and 2.

EG. 0:2:(15..33) =>

excludes from physical device
#1 10 last inputs {the device
monitors 20 jars). —

The String CFG page allows you to edit the detailed aspects of the configuration.
Important areas included:

Shunt device: Must always be a device (concentrator), which is part of the string you are
editing.

Float-Current Device: |sthe Float Current Device ID number that is connected to the
current string. If thereisno Float Current Device, this value should be zero.

Temperature Device: Isthe Float Current Device ID number that is connected to the
current string. |F thereis no Float Current Device then this value must be a concentrator
unit 1D that iswithin the string.

Concentrator List: Thislist must include al the concentrator 1D numbers, which are
within the current string. Y ou can list them individually with commas, ex. 1,2,3,4,5 or
you can select a sequence by using two periods, ex. 1..5, which would indicate units 1 to
5. You can also use a combination of these methods.

The limits allow you to set where the alarms become activated.
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After entering all the changes to be made, you must click * Submit’ and then click

Maintenance. The next step is described in the Maintenance Activation Page.

Exclude Inputs: This section requires knowledge of the internal input mapping of a

physical concentrator. The key point hereisthat in every ‘physical” Concentrator, there

aretwo ‘logical’ concentratorsinside. That meansfor every one physical concentrator,
there are actually two logical concentrators.

That being said, it is also important to realize that not all the input are used. With one

concentrator, you can monitor up to 30 jars. Asthe figure below shows, jars 1-15 are on
thefirst logical conentrator, and jars 16-30 are on the second logical concentrator. When

excluding inputs, the first five are not used and all intercell inputs can be ignored.

However, if you do exclude the intercell inputs along with the jar inputs, thisis

acceptable as well.

Internal Input Mapping Structure of a Concentrator

Temperature —

ot Used —

Current —

Total Voltage —

Intercell 1 —

Jar 1 —

Intercell 2 —

Jar 2

Intercell 3 —

Jar 3 —

Intercell 4 —

a5 |

i Intercell 5 —
L ogical e
Concentrator IntercTeII g —
Jar 7

One Intercel | 7 —
Jar 7 —

Intercell 8 —

Jar 8 —

Intercell 9 —

Jar 9 —

Intercell 10 —

Jar 10 —

Intercell 11 —

Jar 1

Intercell 12 —

Jar 12 —

Intercell 13 —

Jar 13 —

Intercell 14 —

Jar 14 —

Intercell 15 —

Jar 15 —

Logical
Concentrator
Two

Temperature —
ot Used —
Current —

Total Voltage —

Intercell 16 —
Jar 16 —
Intercell 17 —
Jar 17 —
Intercell 18 —
Jar 18 —
Intercell 19 —
Jar 19 —
Intercell 20 —
Jar 20 —
Intercell 21 —
Jar 21 —
Intercel | 22 —
Jar 22 —
Intercell 23 —
Jar 23 —
Intercell 24 —
Jar 24 —
Intercell 25 —
Jar 25 —
Intercell 26 —
Jar 26 —
Intercell 27 —
Jar 27 —
Intercell 28 —
Jar 28 —
Intercell 29 —
Jar 29
Intercell 30 —
Jar 30 —

One Physical Concentrator

Figure 7: Internal Input Mapping
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Hereis an example:

Jar Inputs 1-18 and 29 are to be used. The line in the Exclude Inputs section will be as
follows:

0:2:(10..29,32..33)
or could be looked at as:;
0:2:(10..29,32..33)

Thisisthe convention. Thefirst O: is simply used to open the section. The 2: isthe
logical concentrator number 2. The (10..29,32..33) are excluding jars 19-28, leaving 29,
and excluding 30. Y ou should be able to see the values with the corresponding input
valuesin the Internal Input Mapping figure. Y ou must useacomma’,’ to separate
values, or two periods ‘.." to include arange of values.

Now, if you wanted to exclude the last 3 jar inputs (jars 28, 29, 30) on al three
concentratorsin String 2, you would use the following line:

0:2:(28..33),4:(28..33),6:(28..33)
or could be looked at as:
0:2:(28..33),4:(28..33),6:(28..33)

In this example, remember that you are excluding the last 3 jar inputs on three separate
concentrators. Therefore, you are excluding the last 3 jars on the second logical
concentrator of each of the three. Y ou must place a comma between each concentrator
you decide to excluding inputs on. The initial 0: does not need to be repeated.
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BATTERY SERVICE

. Ble Edt Yiew Go Bookmerks Tooks Window Help

| @a e @ Q [ hetpufsotmgiobsloncgi-bingbtmeont. piza

/ ©, Bval BAM 4 Home G2 Rado W] Netscape O\Sear[hl FBookmarks

EE Polytronics Engneering Ltd

SYSTEM

NETWORK

STRING CFG

ADVANCED

DATE & TIME

SITE SERVICE INFO

Site Maintained by

Site Maihtenance Contact Infi

Site service provider contact

information Telephane
If different Service providers Fax
for different strings are used,

fill in this information in STRING E-Mail

MNext scheduled service

Alarm recepient over e-mail. In
order to enable e-mail alarm
notification, a network access
point to valid mail-server must
be provided. No passwordis).

Email configuration | activation
is not supported through
Maintenance Interface.

Contract expiration
Alarm E-Mail 1
Alarm E-Mail 2

Custam Senvise

Other

(a05) 305 6204

905 305 8216

infol@puolytronicseng.com

N

N

one@somewhere.com

info@pokytronicseng.com

The Battery Service Section alows you to enter the battery servicing information.
For changes to take effect, you must click ‘ Submit’, and then ‘Maintenance’. The next
step is described in the Maintenance Activation Page.
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ADVANCED PAGE

J @oe @ Q [ hitpybtmgobalonjcg-binfbtmeont 4 | [Eysearch | Cgo @

. @B el BAM 4 Home G Radio [ Netscape O, Search  EJBookmarks

SYSTEM NETWORK STRING CFG SITE SERVICE INFO

DATE & TIME

ADVANCED Packet Timeout 1200
Wait after transmit |75

‘Wiait after scan cycle 120
IMPORTANT: Do not modify ‘iait After Read |00
unless well familiar with the
system! Comman d Byte Delay &

Reset PacketErrars |1

System fine tuning.

This section deals with the advanced communication settings. Do not edit these values
unless you are very familiar with their functions due to the fact that incorrect settings will
cause the system to lose communications. For the changes to take effect, you must click
‘Submit’, and then ‘Maintenance'. The next step is described in the Maintenance
Activation Page.
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TIME AND DATE PAGE

. Fle Edt Yiew Go Bookmarks Tools Window Help

| @QQ @ @ [ hitpybtmgobalonjcg-binfbtmeont 78

| @) <, 6D

L/ B EBral ZAM R Home G Radio W] Netscape Dgsaamh‘ FIBaokmarks

EE Polytronies Enginesring Ld

SYSTEM NETWORK STRING CFG

ADYANCED §

SITE SERVICE INFO

DATE & TIME

SYSTEM TIME
System Controller Date and Hours
Time Settings Minutes:

Seconds:

Adjust DatefTime

SYSTEM DATE
Calendar borth (1-12)
Calendar Day(1-31y |08 |

Decade (00-99)

This page smply sets the time and date of the controller. Thisisvery important to set
accurately so that when data and/or alarms are recorded, they display the correct time.
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MAINTENANCE ACTIVATION PAGE

" QQQ @ O [ hup 00/ e.pls | [Cysearch | go @

L. @B DMal BAM B Home G2 Radio [ Netscaps Cf Search  EJBookmarks

e BtmGlobal

REACTIVATE BtmGlobal | RESTARTNETWORK | REBOOTSYSTEM | CLEAR CSVs CLEARALL |

CHANGE ACTIVATION ’

BTMGI¢bal System Maintenance For DEMO Site

CLEARDLL - doledos 15:22:05 03/09/07
UNRECOVERABLY ALL data

from the system! Back 1o Summary Page | [ Dump Binary | [ Durp CSV |

REACTIVATE BtmGlobal
reloads BimGlohal monitoring
SV so that configuration
changes will be taken into
account

RESTART NETWORK

stops and starts network
interface device so that any
changes in network
configuration will be taken into
account

REBQOT SYSTEM

performs soft 05 rehoot, all
services and programs are
restarted

Back to Status
No changes are activated at
this time

The Maintenance Activation Page will cause all changes made in the Maintenance pages
to take effect. There are severa functions that can be made which are related to
Activation.

Clear All: Thisclearsall recorded data and will not be unrecoverable from the system.
This function is destructive and must be used with care. However, it should be used
when starting a new setup (possibly after installing a new concentrators) in order for the
displayed data (Graphs etc.) to display the correct data. Before the Clear All functionis
used in this situation, the * Dump CSV’ and/or * Dump Binary’ should be used first.

Dump CSV: Thisfunction allows you to save al the recorded data your remote
computer. It will be saved asa CSV file.

Dump Binary: The system records all datain binary form and convertsit to a useable
(.csv) format for viewing. Technically, the Dump Binary and Dump CSV are very
similar. However, the Dump CSV isthe datain ausable form. If you want the binary
files, click on the Dump Binary icon.

Reactivate BTM: This function is used when changes have been made to the
configuration of the device in the maintenance section. Thiswill cause all changesto
take effect.

Reactivate Network: This restarts the network in order to have Network changes take
effect.
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Reboot System: This performs a soft OS reboot of the system. It is suggested that your
I'T department backup all recorded data before using this function (Dump Binary/CSV)

Clear CSV’s: Thisis used to recover hard drive space. Itissimilar to Clear All function,
but it does not clear the Binary files and the datais recoverable.
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APPENDIX A

Hardwar e installation site notes

Hardware install ation site notes.

Concentrators

Fiber #

Fiber #

in

out

Serving Jars

Serial #

used as

#/FROM

#/TO

string

from - to
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Appendix B
Connecting your PC tothe Controller using a Cross-Over Network Cable

1. Requirements.

o Ethernet Cross-Over cableto link 2 Ethernet cards together or 2 CAT-5
cables

o A portable computer with Ethernet card with RJ45 connector or USB to
Ethernet adaptor with an RJ5 connector. The computer must also be
configured for networking using the TCP/IP protocol.

o Small 2 or 4 port router (optional)

Option: Instead of connecting 2 network cards directly using Ether net
Cross-Over Cable, it isalso possible to use a small network router with at
least 2 ethernet portsand 2 direct Ethernet cableswith RJ45 plugs.

By default, BtmGlobal device has DHCP service enabled, which means that
the device acquires | P address at itsboot time from the network (dynamic
IP), thereforetherouter isrequired to act asDHCP server. In thiscase, you
can skip dyep 2 and go directly to step 3.

S232/Modbus Interface ‘%

To ETH interface
connector

Ethernet Cross-Over
Cable

To Portable PC
Network adapter

Figure 8: Connecting Portable PC to Controller Console
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2. Setup

e Connect your portable computer to the controller box’ s Ethernet port
connector using the crossover cable (or use 2 direct cables and asmall hub). (see
figure above)

Warning: The BtmGlobal Controller must have Static | P defined. If thisisnot the
case, direct connection with cross-over cableisnot possible. Only connection using
small network router will work.

e Modify (or verify) your network card TCP/IP settings. This can be done by
going to the <Start> menu, select <Settings> and <Control Panel>. From the
<Control Panel> window, you double click on the <Network> icon. In theicon
<Network>, click on the <Configuration Tab> dialog box and then the <Installed
Component List box>. Highlight the entry TCP/IP-> Ethernet-card (connected to
Modbus Box). If your computer has multiple network cards configured, make
surethat you select is the right one. After highlighting the entry, click
<Properties>. Next, select the <IP ADDRESS> tab. Write down the existing
settings. To modify the settings, select the <SPECIFY an IP Address:>. See

Figure9.
Hetwaork
Configuration |Identificati-:n| Acczss Contral |
General |

‘Y'ou can get IP settings assigned automatically if your network suppoarts
thiz capability. Otherwize, you need to ask your network. administrator for
the appropriate [P zettings.

" Dbtain an P address automatically

—% Uze the following IP address:

IP address: 192 168 . 1 . 99
Subnet mask: I 205 285 285 .0 0
Default gateway: I . . .

€ Dbtain DHE server addiess automatically

—% Uze the following DNS server addresses:

Prefemed DMNS server:
Alternate DMS server: I . . .
Advanced... |
Ok I Cancel |

The fallowing netvork, components are inzlalled:

3 MNetBEUI-: NEALL Lompahble

[~ TCPAP -» DialUp &dapter
ol

Add.. Fiemaowve

Frimary Metwark Logor:
Windows Logon j

Eile and Print Sharing... |

Dezcription
| ZF/IF 12 the protocol you use to connect bo the Internet and
wide-area retworks.

Figure: 9 TCP/IP Protocol Settings

1] | Cancel |

Figure: 10 Network Settings
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If the OS requires an installation CD after closing the <Network> dialog, specify the
location as your windows directory (For example: C:AWINDOWS). For Windows 98:
You must restart the computer after completing this step.

3. Connectingto Controller
e Start your Microsoft Internet Explorer or Netscape Internet Browser.

e Inthe address bar, type http://BtmGlobal XX, where XX isdigits 01 —99. The
Controller name is recorded on the front-l1abel.

e The Battery Index page should be displayed. Now, navigate through battery
data as desired.

4. Restoring your Computer TCP/IP settings

After finishing the upgrade, disconnect the network cable and restore your original
TCP/IP settings as you recorded from step 2. If you do not restore to your original
settings, some of your applications or network connections may not work properly. The
Modbus Translator Box must remain operational (you will see changing scan-codes on
the LED display).
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Appendix C

Controller Alarmsand String Statuses

Alarm

Description

String Exhausted

Battery total voltageis below discharge
end voltage (during discharge)

String Open

String is at open potential, charger not
connected or malfunctioning

Pending Jar Reversal

A jar terminal voltageis near itsend
voltage during discharge. Thisjar does not
support the load any longer.

L ow Capacity

String capacity near exhaustion, a few
minutes reserve time remaining

Jar Internal resistance High

The internal resistance of ajar has
increased drastically.

Jar Voltage Below set limit

During float operation, the jar terminal
voltage is below preset limit.

Jar voltage Above set limit

During float operation, the jar terminal
voltage is above preset limit.

Jar High Float Mobility

Jar terminal voltage drifts significantly
during battery floating

Jar High Noise during Float

High ripple voltage during float operation

Temperature Abnor malities

Ambient/Pilot temperature outside limits

Discharge Warning

String is discharging

Charge Warning

String is charging

Equalization War ning

String is at Equalization potential

Jar Parameters Degraded

Jar calculated parameters during discharge,
charge or Float have been degrading.

Note: Each alarm can beindividually enabled/disabled. The controller can send
an e-mail when an alarm isdetected if it is connected to the LAN or hasadial-

out to the | SP capabilities enabled.

String Status Description
NA String status unknown. During a system
start-up or communication failure
OPEN String is at open potential
FLOATING String isfully charged and floating at its

nominal voltage

FLOAT-CHARGING

Charge current is not detected, battery not
at open potential but its capacity is not
fully restored.

CHARGING Charging current to the battery detected.
EQUALIZING Battery at equalizing potential (prolonged
application will be harmful to the battery).
DISCHARGING Load is on the battery.
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Appendix D. Sample Controller System

Remote Local Network

Local Network
Workstation

HTML Report Pages

Workstation

T
=
i

e T
Access

% Workstation

i e

| =

LAN

INTERNET

Dial-in
ISP/Web hosting

Networking (PPP)

ISP dial-in
Automatic HTML-pages upload
E-mail messaging (fax/pager options)

PSTN Interface (Modem)
. Supports PPP and TCP/IP
PSTN. line or Auto answer / automatic dial-out
Satellite Modem

?

VGAfor KBD

120/220 Vac
protected power source

TCP/IP Address for Controller Console:

* Statically assigned (in factory - default)

* Dynamic address ( DHCP protocol, from local sub-net master,
configurable during installation)

* Dynamic address (DHCP protocol, as local sub-net master,
configurable during installation)

Ethernet interface
(RJ-45 for 10/100Mbs):

* TCP/IP protocol:

- HTML server

- FTP server

- Telnet/SSH server

- Mail server

- SNTP support

- DHCP support

Rs232 to Rs485 - Open Modbus

?

onitor

local LCD mousel Converter Protocol support
com3 COM1 | @ODBUS
¢ Master
1 v
External AT Command Set Ethernet
Compatible Modem
Linux OS Based
System Controller
0000 9009
A
4 Float Current m
power from

2 Alarm oo@s
can be connected to
light/bell

Fiber Optical Cable

Float Current Monitoring Device

RN HHARAA NN RRAAAY

3 Concentrator

System Controller

i ID #3
Charger Negative ‘\
~ Concentrator
T \ SN w7
\\ LG LLLLLL S |
\ i\\ I P Charger Positive
Jar #16 A

Battery String #1
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