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1.INTRODUCTION

ALPAIS Battery Monitoring System (BMS) measures the voltage, temperature,

internal resistance etc. of the battery. These are systems that enable the
characteristics to be measured in real-time, to check whether the measured
values are within the expected range, to detect faulty/defective batteries before
they damage the system, and to send the necessary warnings to the connected
systems via dry contact or communication interfaces in case of errors. The
Control Module in the center of the BMS system provides a complete solution

for monitoring the desired number of batteries with its hardware and software.

1.1. ALPAIS System Structure
Alpais BMS consists of the web server software, a Battery(cell) Module, a String
Module, a Control Module, and accessories of modules, each module functions

as follows;

Table 1. Modules and Definition Table

Module Name Remark

Determination of the single cell voltage,

temperature, resistance, state of health, and
Battery Module
alarm indication
(BATMOD-XXX)
Balancing feature for series connected batteries

Extreme battery voltage and current control

String Module Determination of the string voltage and current
(STRMOD-XXX) parameters

Control Module Realization of the battery data acquisition,
(CONMOD-XXX) control, alarm, and event logging upload

Power Supply, Measuring Cable, Data Cable,
Accessories
Current Sensor, and Current Measuring Cable
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1.2. Operating Conditions

e Operating Temperature: 0°C ~ +50°C

e Storage Temperature: -10°C ~ +70°C

e Working Humidity:5 % ~ 90 % RH, non-condensing

e Atmosphere Pressure: 80 — 110 kPa

1.3. Measurements

Table 2. Measurement Parameter Table

Measuring Place Parameter
Voltage
Battery Internal Resistance
Temperature
Voltage
String Current
Charge/Discharge Cycle
Ambient Temperature
Humidity
Other
Voltage Balancing
(Optionally)
State of Health
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2.1. System Requirements

e 1 Server (If installation is desired on the local network and there is no

embedded server)
Recommended server features are as follows

Core speed of 1.3 GHz or faster
Min 2-core CPU

Min 4 GB RAM

Min 25 GB of free hard disk space

Rl 72 72 72
L X X SR X4

2.2. Communication

In case of any problems please contact us at the following contact
information.

Address: Atakent Mahallesi Vatan Caddesi No:40/1, Postal Code: 41275
Basiskele, Kocaeli, Turkiye

Phone: +90 (216) 561 90 73
Fax: +90 (216) 561 90 74(pbx)

info@alpais.com.tr | www.alpais.com.tr
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3.ALPAIS SOFTWARE

Installation, configuration, adjustment, alarm notification, and monitoring

related to the system are performed via web-based ALPAIS Software. ALPAIS
Software is run on a Linux-based operating system to maintain system stability.
The system supports Modbus RTU, TCP/IP, and SNMP protocols.

The Analyzer (Analyzer) and the server communicate with Ethernet protocol. A
server can provide battery data for multiple clients. The analyzer and server are

located in the same package.
e Features
1. Local Area Network or Cloud Monitoring
2. Multiple Location Control from Single Control Center
3. Supports SNMP, Modbus-RTU and MODBUS TCP/IP*
4. HDMI Display Compatibility*
5. Real-Time Battery Status and Color Notification
6. Detailed Charge / Discharge Record
7. Alarm and Event Activities
8. E-mail Notifications
9. Embedded Web Server
10. PDF or CSV Reporting
11. Graphics and Analysis Tools
12. Alarm History and Service Logs
13. Management and Service Based Reporting

14.Battery Based Voltage-Current Notifications

*0Only the Control Module with an Embedded Server supports MODBUS-TCP and
HDMI display screens.

Modbus Register Map will be shared with the relevant user on request.
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4.CONFIGURATION OF SOFTWARE

4.1. Login
It is possible to access with IP by the manufacturer via any tablet, phone, or

computer. Simply enter the e-mail and password to log into the interface.

alpc”

Signin

E-Mail

Password

Figure 1. Login Screen

4.2. Roaming

After logging in to the site, all transactions in the left column are shown.

@ summary

@ Proview

(=]

Alarms

@ Measurements

Battories

B logs >
B Reports >
B Definitions v

& Companies
& Usarz
& Eattery Informations
+ Current Senscrs
= System >

R Setiings >

Figure 2. Roaming
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4.3. Summary

In the summary section, all devices under the company appear with their string
statuses and general statuses. Clicking on the device accesses the preview

screen of the specified device. Thus, more detailed information can be accessed.

alp — B e x

General Devices Status General Battery Status General Devices Status

Devices Connection Devices S

status string 1 string 2 string 3 String 4 Total Current
Alpais-Lab0l LV 4 . . 0A
* ®

Alpais-Lab02 b 4

Figure 3. Summary Screen

4.4, Preview
This section includes a system overview. The system is showed the Battery
Status Information, General Alarm Status and General Status from see in Figure
4. It also controls the number of batteries, current, voltage, and temperature in
each string. Roaming is also available from the ‘Device List'.

alp Y

® s Preview |osice: urs

| Pg—

e W o=
a ]
H
2
E
g
H
g
g
g
H

Figure 4. Preview Screen
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4.5. Alarms

Battery and String Alarm Status are given in this part. The alarm details are

given as shown in Figure 5 with their string, batteries, and explanations. These

are real-time data.

alp . B o x
® nar Alarms
| e aome 1
. 21518 13/08/2024 - String Alarm Status
String Alarm Status Alarm Detail
. . S
L] Humidity Is In The Normal values.
L String Voltage Is In The Normal Values For Floating Charge.
o 13/08/202 s t
Battery Alarm Status Battery State of Health Is Lower Than Minimum Limit value! 59
Is Higher Than dmum Limit value! 59
Bottery internol Resistance Is In The Normal Volues. 1234678100
Battery Temperature Is In The Normal Values. 123458788)00
Bottery State of Health Is In The Normal values! 1234678100
Mo Battery Overvoltage Conditiont 123456788500
Mo Battery Overcurrent Conditiont 123456782500
Figure 5. General Alarm Screen
4.6. Measurements

This section shows the measurement values of all parameters (voltage, current,
temperature, etc.) in each battery and string. Measured values are given in
column graphs. Figure 6 shows the selection of the string and others. These are
real-time data. Also, if the voltage balancing feature is turned on, it shows the
target voltage value and balancing (%) on each string.

alp::

www.alpais.com.tr I info@alpais.com.tr


http://www.alpais.com.tr/
mailto:info@alpais.com.tr

Figure 6. Measurement Screen

4.7.

Batteries

It's shown the condition of the battery in each string (see Figure 7). Alarm

notification is available in case of alert or critical condition. It also shows the

number of batteries, voltage, current, and temperature in each string.

Table 3. Battery Measurement Color Definitions

Color

Definitions

Green

The battery does not exceed the upper and lower limit values of the

relevant parameters and is normal state.

Yellow

The battery is in the warning band of the upper and lower limit values|

of the relevant parameters and is warning state.

Red

The battery has exceeded the upper and lower limit values of the

relevant parameters and is alarm state.

alpaf:
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® summary Batteries | pevice: Ups 2 / Normal / Warning +/ Critical

String 13 Battery Voltage Battery Temperature Battery Internal Resistance Battery Health

2 ] 2 13 4 15
=] =] =] =] =]
7 . 26 27 28 29 30

L = ‘ e | e

B - > 32
=]

go

= >

g s

Figure 7. Battery Screen

4.8. Logs
4.8.1. Battery Alarms

In this part, you can select the critical or warning battery status of the limit
values according to the specified status (idle, floating, etc.) and battery alarm
parameters between the desired dates. The log table can be downloaded in CSV

or PDF format.

alpc? = . 4 B e =
@ Ssummary Battery Alarms | pevice : Alpais-Lobol ist
@ n
8 13/08/2024 ven Dates [REIEIEER
@ Measurements
Battery : e |[x1][%2][x3][x4]|[x5] [x6|[x7|[x8][x0]| [x10] [xn o string / Charge  ~/ Discharge -/ Fleating Charge +/ Idle
. Stotus:
5 5
B oo . Limits : xinternal Resistance of Battery e Alarm Stotus : + Critical Warning
. =Battery Temperature | [ = Battery Voltage

= Battery State of Health | | = Battery Overvoltage

=Battery Overcurrent

¥ Chorge Discharge Down|oa5

AlarmStatus 1D String... Status Message Content Atfected Batteries Date
B Rop _ Export oll dota as csv
@ IR Export ol dota as paf
- [
- [ cfical | Columns
E [ ol | v Alarm Status
B Setting . Citieal Internal Battery Resistance Is Higher Than The Max

v D

Figure 8. Battery Alarm Screen

4.8.2. String Alarms
In this part, you can select the critical or warning string status of the limit values
according to the specified status (idle, floating, etc.) and string alarm
parameters between the desired dates. The log table can be downloaded in CSV

or PDF format.
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@ String AlCirm osvice: 6 (suing:a

® -
= 02/os/2019 02f05/2018
£3 Batt
String Status : / Charge Discharge ../ Floating Charge ] idic Alarm Status: +/ Critical warning
B logs w
- -+ | (~AmBient Temparature] [xHumwaity ] [+Strng Votiaga]| \ °
@ florms .
£3 Batt
¥ Chorgs Discharg Alarm Status. ] StringName | Status Message Content =
- Warning 8 a Floating Charge P
Warning & 3
B raport > WWarning & a
Warning & a
B Definiti > = =
Warning 8 3 Floating Charge
= N WWarning & 3 Floating Charge
Warning & 3 Floating Charge
 settings > WWarning & 3 Floating Charge
WWarning & 2 Flooring Charge

1

Figure 9. String Alarms Screen

4.8.3. Charge/Discharge List
In this part, the voltage, internal resistance, and temperature of each battery
are shown graphically according to charge or discharge conditions. When
clicking the ‘Show Batteries’ button, the page in Figure 11 is opened as a report.

Likewise, String presents its own parameters graphically.

- _
© Fraview

Erov
R Charge - Discharge List
@ Measuremaents
EY Eatterias o Chorga Dischargo
5 g . Sort DotefTirme End Dt/ Tirrss Qotus Peiing Tima S
@ slarms

ED Battery Alarms

#h String Alarms

¥ Charge Discharge

B rReports >
B Definitions b
= System >
R settings >

Figure 10. Charge/Discharge List Screen

www.alpais.com.tr I info@alpais.com.tr
DN


http://www.alpais.com.tr/
mailto:info@alpais.com.tr

Battary Reperting |oeves: resTolar

Battery

+/ Voltage -/ Resistance ./ Temperature -/ Health

E ]

4  Downlood

Figure 11. Charge/Discharge Graph Screen

4.9. Report
4.9.1. Report of Batteries
Each battery is displayed optionally the voltage, temperature and internal
resistance values as graphical representation in order to at the specified date
and at specified time intervals (see Figure 12). In addition, data of selected

batteries are downloaded as CSV or PDF files. String selection is made from the
right corner.

° Battery Roporting | bece:es2 1=

./ Resistance ./ Temperature «/ Health

FIEE R ) e e b e e e | (@  Voltage
a =) (=) =)

e m =

Figure 12. Report of Battery
4.9.2.Report of String

Each string is displayed optionally the voltage, temperature, and current values

as a graphical representation in order to at the specified date and at specified
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time intervals (see Figure 13). In addition, data of selected strings are

downloaded as CSV or PDF files. String selection is made from the right corner.

® summary /' Voltage Current  +/ Humiciity ./ Ambient Temperature

Time Interval: - Monthly | Yearly Date 02/0s/2019 =

B Roports . ooy oe Cwam

&8 By AOYY T —
sy =" e
h String
fiitio N v ac

Figure 13. Report of String

ONLY THE 'ADMIN' USER WILL BE ABLE TO ACCESS THE REST OF THE
INTERFACE AFTER THIS SECTION.

4.10. Definitions
4.10.1. Companies

Intracompany system information is recorded and edited. Existing company

information can be edited or new companies can be added.

® summary Companios
@ ¢
o 4 Company List S
°
e Company Name & companyName Phone B | prone
B log Address M@ Address o

EMail B Ewai Peissword 6 | password

Mailserver B | Mailserver rert Port

Company Name Phone Address city E-Mail Mail Server Port Password Delete [ Edit [ Test M...

Figure 14. Company Screen
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4.10.2. Users
Only the admin adds a new user. This part presents user information.

@ summary

® Proviow
8 Aams
@ meosurements

| @ Definitions

= Companies
& Users
€3 Bottery Informtions

+ Gurrent sensors

System

0 settings

Users Definiians > User

User List :]

AddUser

Name- Sumame 2 | Name- surame

E-Mail = el Password 8  possword

Company &

Phone B | phonc Position 2

Languaige n

Name-Surname E-Mail Phone Position Language Record Date Company Password Delote | Edit
admin odmin@clpaiscomir | 05537512106 jAdmin Engiish 5/02/2010 TOVURA [eeee m

Figure 15. Users

4.10.3. Battery Information

Battery types and physical properties are regulated.
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@ Fre Battery Informations Definitions
@ we Battery List :
€3 ear Add Battery x
o Brand B | arand
B Report;
Modlel B Model Capacity A | capocity
@ Dsfinitions
o Cor Voltage [l vortage Intemal fResistance [ | Internal Resistance
Brand Model Voltage (V) Gapacity (Ah) Internal Resistance (mohm) Delete [ Edit
: 2 125 o7 n
oS 2 72 26 n
ES4212 2 12 9 n
12FLBIS0 2 26 94 n
4 »
Figure 16. Battery Information Screen
4.10.4. Current Sensors
Reference sensor values are available.
Current Sensors Definitions

[}

8 I

B

Definitions

= Companies

& users

£3 Battery Informattions.

+ Current sensors

Systern

R settings

Brand 0  erand

Mol B | Model Multiplicr Valuc: Z  Multipiicr Value

Brand Model Multiplier Delete [ Edit
vHDC CEHST2) S00A/4Y 1 [+ ]
“ >

Figure 17.

4.11.

Sensors Screen

System

4.11.1. System Editing

This tab consists of 3 steps organizing the battery and string information within
the system for the specified device. All information (battery internal resistance

initial value, threshold values, limit values, etc.) is arranged here.

www.alpais.com.tr I info@alpais.com.tr
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Device Information Start Date Delete
B
[
B system
,
B sy 1
oW
string Name string Voltage string Current Ambient Temperature Number of Batteries
g s
1 2968 v oA 277 0

Figure 18. System Editing Screen

4.11.2. System Detail
It offers information such as system name, version, installation date, software
version, device information, etc. In addition, system logs are downloaded from

this page. Remote version update is done through this page.

® summory System Detail

System Information Device Information Device Upgrade

%  Device Name =
B Controller Module Version ea

B log >
£ Number of String 4]

B Rep >
150
B3 Number of Batteries

B Definit >

2 system . B8 Device Setup Date [ Time
Systemn . 88.240189.40
# Ecit Syster & Controller Module IP o

B system Detail
[ & Download Device Logs

@ Settings >

Figure 19. System Details

4.11.3. Memory Check
It shows the usage rate of the device's memory. It notifies users when the
memory is 80% full. With the ‘Delete Data’ button, data in the desired date

ranges or all data can be deleted.

www.alpais.com.tr I info@alpais.com.tr


http://www.alpais.com.tr/
mailto:info@alpais.com.tr

(Stops sending data when memory is 85% full)

e %

@ summary Memory Check

8 worms Memory Check

I & memory Occupancy Rate [l

B , 13/08/2024 GEN 13/08/2024

B Fop R Controller : B | =6 Delata All Data
Controller

o

Figure 20. Memory Check

4.12. Settings
4.12.1. Inputs/Outputs

It is input/output data connection as require to activate the environmental
controllers in the system according to certain alarm conditions. Input alarms are

opened from this tab. Inputs can be edited or deleted later.

aipct [

® Summary Inputs |pevics: uPs 2
©®@ Fren
E A Inputs
@D M
# Explanation Port Number Settings Alarm
&5 &
! st - ‘ I R RN
B g
me d Bk e =2 ’ T T RN RN
B o ions
& settings v
Binp
k& Thrashold Values

Figure 21. Input Port
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® summary OULPULS | Davice: uPs 2

& Morms Outputs

# Explanation Port Number sattings
L =D &
B Lo
B == s
B " > B e P
B Defnitions > a [Froris P
& setting
Output Port Data
L= o v
& Outpy # t [ (port 3] (por Tarin
i Thrashold Values
 Voltogs g

Figure 22. Output Port

4.12.2. Threshold Values
It determines the threshold values according to the current and voltage of

operating modes (float-charge-discharge) for each string.

@ summary Threshold Values psves-5

Threshold Values

String Name Floating Charge Voltage (V) Current (A) Edit
B g Discharge Charging Floating Charge — Charge
B
’
B o
2 [ #
- : s
& setting
1247 4
Snp

Figure 23. Threshold Value

4.12.3. Limits
It is for setting the lower and upper limits of each battery and string for the

following parameters:

e Battery Voltage

e Battery Internal Resistance
o Battery Temperature

e State of Health

e String Voltage

www.alpais.com.tr I info@alpais.com.tr
DN


http://www.alpais.com.tr/
mailto:info@alpais.com.tr

e Ambient Temperature

e Humidity

After the limit values have been set, the ‘Save’ button is pressed as in Figure
24. After setting the limits, click the icon indicated by the arrow for the

parameter to be notified. SMS, notification, and email are sent on request.

@ summary Limits | bevies :ups 2
© #
<} Edit Limit
Battery Voltage (V) Battery Internol Resistance (%) Battery Temperature (°C) string Voltage (V) Ambient Temperature (°C) Humidity (%)
5 Logs 4 Battery Voltage (V)
B Reports . N
Battery voltage (v) Battery Internal Resistance (%) Battery Temperature (°C) string Voltage (v) Ambient Temperature (°C) Battery State of Health (%) Humidity (%)
NN NN save
B Definit >
141 144 109 nz LA 131 138 B 00 g 123 .
Save All
& settings v -
# inputs /
B Outputs Plase sslect the channels you want to receive notifications
& Threshald Values
Limit
en wes o v

Figure 24. Limits

4.12.4. Extreme Alarm Configuration
It sets the upper limits for the overvoltage parameters of the batteries in each

string. The changes made are saved with the ‘Save’ button.

The icon shown with the arrow must be clicked to report the overvoltage and

overcurrent parameters. SMS, notification, and e-mail are sent upon request.

o = -
=m
al <] B e =
® summary Extreme Alarm Configurations | oevice : Aipsis-Lob0l
@ v
Extreme Alarm Configurations
Battery Overvoltage (V)
Batteries
. . T Y T AN RNRRRY RRRRRRRRRRRRRN <~
. @
N
= Battery Overcurrent
& Settings v
sting Name T I RS SN ERNENENY RESNNERRERRRRNSY
ad Threshold Values

Figure 25. Extreme Alarm Configuration
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4.12.5. Voltage Balancing

It is set to take action about the 'voltage balancing' property of each string. If
the balancing feature on the handle is desired to be turned on, the battery type
should be selected first, and the 'OFF' statement should be made 'ON' and saved
with the 'Save' button. If it is suitable for the structure of your batteries, the

'Split Batteries' option should be clicked along with the balancing feature.

From the measurements page, the target voltage and the balancing(%) in each
battery can be observed. The voltage balancing feature can be turned off at any
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Figure 26. Voltage Balancing

4.13.Notification and Devices
According to the limit values set on the interface, if the notifications are turned
on, the notification will be seen on the interface as soon as the alarm occurs. At

the same time, if active, e-mail and SMS will be sent.

The device is selected from the right-hand corner. The device list is selected

from the upper right corner of the interface (see Figure 27).
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Figure 27. Notification and Devices

4.14. Exit
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Exit by pressing the icon in the top right corner (see Figure 28).
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5.LIGHT NOTIFICATION and ALARM CASES

5.1. Control Module

The light notification definitions in the control module are as follows. Does not

apply to light notifications on a Control Module with an Embedded Server.

Table 4. Control Module Light Illustration Table

No Color Status Definition

1 Green Short flashing light The program is ready to run

Battery Module application on

2 Yellow Short flashing light Control Module
. . No network connection can be
3 Red Continuous Light / established via Ethernet /

Short flashing light Verifying peripheral units

* Observe the light instructions on the control module when starting the installation. In order to see

that the program works in a healthy way, first red, then yellow, and finally green light flashes.

5.2. Battery Module
In normal conditions and when the 'State' button on the control module is pressed,

the light notification definitions on the battery module are as follows;

Table 5. Battery Module Normal State Light Notification Table

No Color Status Definition

1 Green 0.2 sec. led @ 30 sec Connection is available

Continuous / 0.2 sec.
2 Yellow led@5 sec/ 0.7 sec. led
@1 sec

Continuous / 0.2 sec. | No Application (Only Boot

IR Test / No message*/

Software update

3 Red
led @5 sec Loader) / No Connection

*If data is not coming at more than 30 sec.
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Table 6. Light Notification Table with Battery Module State Button Active

No Color Status Definition

Do not overstep lower or
1 Green 0.5 sec. led@1sec o

upper limit values

Limit values in the warning
2 Yellow 0.5 sec. led@1 sec

band

Overstep lower or upper limit
3 Red 0.5 sec. led@1 sec

values

5.3. String Module

In normal conditions and when the 'State' button on the control module is pressed,

the light notification definitions on the string module are as follows;

Table 7. String Module Normal State Light Notification Table

No Color Status Definition

1 Green 0.2 sec. led @ 30 sec | Connection is available

Table 8. String Module State Button Active Light Notification Table

No Color Status Definition

Do not overstep lower or
1 Green 0.5 sec. led@1sec

upper limit values

Limit values in the warning
2 Yellow 0.5 sec. led@1 sec

band

Overstep lower or upper limit
3 Red 0.5 sec. led@1 sec

values

5.4. Sounding Notification Device

The sounding notification feature is available on the Alpais Software. Alert alarms
can be intercepted by buttons on the software. The sounding notification feature

is optional and can be disabled if desired.
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