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Enetek Power Group Pte Ltd

Contact Information:

ENETEK POWER GROUP PTE LTD
8 Pandan Crescent (Lobby 5)

#04-03

Singapore 128464

Tel: +65 6873 2228
Fax: +65 6873 2229

customercare@enetek-power.com
www.enetek-power.com

Thank you for choosing Enetek.
For your own safety, please read this manual carefully before
installation and operation.
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All rights reserved: Enetek reserves the right to change the product and the content of this manual
without prior WARNING. Users are recommended to visit the company website at
www.enetek-power.com for more information about our new products and the latest versions of the
user manuals.
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1. Introduction

SMUO1 is an intelligent rectifier system controller suitable for use with Enetek’s range of telecom rectifiers.
It offers a complete power system management function, including data acquisition and processing,
battery management as well as monitoring and control of the system solution.

The user-friendly SMUOQ1 controller unit, coupled with its compact size and simple-to-operate interface, is
highly adaptable and can be incorporated into small design spaces.

2. Technical Specification

The table below highlights the operating conditions for the SMUO1 controller unit.

Description Specifications
Nominal Input Voltage 24Vdc / 48Vvdc

Input voltage Range 18V to 60V

Input current / Power ~0.1A @ 48Vdc (5W)
Operating temperature range (ambient temperature) | -40°C to +75°C
Storage temperature -40°C to +85°C
Relative humidity <95% RH

Elevation <2000m

2.1. Mechanical Specification

External dimensions (WxHxD): 108mm x 43mm x 234mm
Installation slot dimension (WxH): 107m x 42mm
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2.2. System Functions

2.2.1. Display and Setting Function

The controller module is equipped with LCD display, three indicators and four function buttons. The
interface language can be switched between English and other languages.

It provides a simple and efficient user interface, allowing users to view easily view and access the
operating parameters, operating state, alarm state, setup parameters, system configuration data and
control parameters of the power system.
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2.2.2. Control Function

The controller module can send corresponding commands according to the system operating state. The
commands include control of rectifier module on/off switching, battery equalizing/floating charge,
change of current-limiting point of rectifier module and adjustment of voltage of rectifier module.

2.2.3. Intelligent Battery Management Function

The controller is designed to provide real-time battery monitoring of the battery temperature, battery
voltage and battery charge/discharge current.

Coupled with the data, the controller provides a set of battery management incorporating battery
temperature compensation charge, battery charge current limit, automatic/manual float and boost
charge function as well as generating alarms based on set limits.

In addition, the low voltage disconnect function (if available) will automatically connect or disconnect the
battery system according to the set limits. This helps to ensure that the battery system is not

over-discharged during the discharge operation.

The intelligent management battery function is aimed to efficiently prolong the battery service life.
2.2.4. Intelligent Energy-saving Management

The controller module is designed with a set of energy-saving management function with the aim to

improve overall operating efficiency. The controller dynamically manages the on/off state of the installed

rectifier modules based on the operating conditions and user settings to improve the overall efficiency of
the system during operation.

2.2.5. Communication Function
The controller module can communicate with the background host and its secondary devices. The
communication with the background host supports serial, RS485, CAN and Ethernet modes, providing
flexible networking and remote monitoring. Ethernet-based communication supports web browsing and

remote upgrade. The controller module also supports RS485 and CAN modes communication with
secondary devices and rectifier modules respectively.

2.2.6. Digital Inputs and Digital Outputs
The standard controller module has 6 sets of digital inputs and 6 sets of digital outputs.

The digital inputs can be set to identify with the different alarm signals and these can be user-defined.
Any alarms triggered can be mapped to the 6 sets of digital outputs and these are user-definable.

Expansion /0 modules may be added to increase the number of digital inputs and digital outputs.

2.2.7. Alarm and Log Function
The controller module can provide visible and audible alarms on faults based on system data measured
and user-set values. There are three levels of alarms: MAJOR alarm, MINOR alarm and NO alarm. Users
are allowed to set the level of each alarm according to specific requirements as well as the status of the

corresponding relay output for each alarm type.

Users have access to history alarm logs and event logs. The history alarm logs include alarm type,
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occurrence time, and end time, while the current logs only cover alarm type and occurrence time; the

logs are displayed in chronological order of occurrence time. More than 10,000 records of alarm and
event logs can be saved cyclically.

Data log function is also included to allow users to log the data periodically, and all logs may be exported.
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3. The Controller Module

3.1 Description of the Front Panel

® @ ®

SMUO1 controller module is designed to be hot-swappable. See table below regarding the description of
the indicators and function buttons

Description of indicators

S/No Indicator Normal Fault Fault cause
Ref state state
NORMAL (Green) on Off No power supply to the chtroIIer module
1 or the controller module is faulty
MESSAGE (Yellow) Off On Message
ALARM (Red) Off On Major Alarm

2 LCD Display - - -

3 Navigation Keypads - - R

Description of navigation keypads

Key Function

“Go to next menu” or “confirm” the This button serves as the “Enter” function.
J operation. When any setting is changed,
the ENT button should be pressed before
the new setting becomes effective.

When a parameter option value is a string
A The cursor can be moved among menu of characters that need to be set
items by pressing the UP or DOWN separately, the UP or DOWN button can be
button; to set a parameter option, the used to change the option value of each
UP or DOWN button can be pressed to character. After selecting the value, press
v change the option value. the ENT button, and the cursor will move

to the next character automatically.

This button serves as the “Go back”
The cursor can be moved out of the

4 menu and submenu items by pressing function.
the BACK button.
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3.2 Description of the controller terminations

Please see below the description of the SMUO1 controller terminations.
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Connector | Type Purpose Pin | Description
Pluggable terminal PE and output power |1 GND (Ground)
block 3.81mm, 3-way, connections 2 +12Vdc (Output)
screw type 3 -12Vdc (Output)
P1 Pluggable terminal Input power connections 4 +48Vdc (Input)
block 3.81mm, 2-way, (Note: 18Vdc to 60Vdc) 5 -48Vdc (Input)
screw type - -
Pluggable terminal Temperature Sensing 1 Templ “-”
block 3.81mm, 4-way, 2 Templ “+”
screw type 3 Temp2 “-”
4 Temp2 “+”
Pluggable terminal Digital Input 5 DI1 “-”
block 3.81mm, 6-way, 6 DI1 “+”
screw type 7 DI2 “-”
8 DI2 “+”
P2 9 DI3 “-”
10 DI3 “+”
Pluggable terminal Digital Input 11 | D4 "
block 3.81mm, 6-way, 12 DI4 “+”
screw type 13 | DI5 “”
14 DI5 “+”
15 Di6 “-”
16 DI6 “+”
Pluggable terminal Digital Output 1 DO1 “C” (Common)
block 3.81mm, 6-way, (Default: Normally close) 2 DO1 “s”
screw type (NC or NO is settable) 3 DO2 “C” (Common)
4 DO2 “S”
5 DO3 “C” (Common)
P3 6 | DO3“s”
Pluggable terminal Digital Output 7 DO4 “C” (Common)
Page 11 Copyright Enetek Power Asia Pte Ltd REV 1.2
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block 3.81mm, 6-way, (Default: Normally close) 8 D04 “s”
screw type (NC or NO is settable) 9 DOS5 “C” (Common)
Relay ratings: 60Vdc/1A 10 | DO5 “S”
11 | DO6 “C” (Common)
12 | DO6 “S”
RJ45 Crystal Modular RS485-2 1~3 | 12V+
Plug (For communication with | 4~6 | 12V-
NA expansion modules) 7 RS 485A
8 RS 485B
RJ45 Crystal Modular CAN / RS485-1 1~3 | NA
Plug (For communication with | 4 RS 485A
rectifier modules 5 RS 485B
6 CAN-H
7 CAN-L
8 NA
Pluggable terminal Low Voltage Disconnect |1 LVD1 “C” (Common)
block 3.81mm, 4-way, (LvVD) 2 LvD1 “1”
screw type 3 LVD2 “C” (Common)
4 LvD2 “2”
Pluggable terminal Battery Fuse Sensing | 5 Batt Fuse 1
P4 block 3.81mm, 8-way, Connection 6 Batt Fuse 2
screw type 7 Batt Fuse 3
8 Batt Fuse 4
9 Batt Fuse 5
10 Batt Fuse 6
11 Batt Fuse 7
12 Batt Fuse 8
Pluggable terminal Load Fuse Sensing and |1 Load Fuse “-”
block 3.81mm, 6-way, battery mid voltage sensing | 2 Load Fuse “+”
screw type 3 Mid Voltage 1
4 Mid Voltage 2
5 Mid Voltage 3
6 Mid Voltage 4
P5 Pluggable terminal Voltage Sensing and Current | 7 Volt “-”
block 3.81mm, 6-way, Sensing 8 Volt “+”
screw type 9 Current 1 “-”
10 | Current1“+”
11 | Current2 “-”
12 | Current 2 “+”
USB-A Optional USB-A connection NA | Optional
RJ45 Crystal modular Ethernet Connection, @ | NA | For Web-browsing,
Plug 100Mbps Powerview or SNMP
NA SD Card Slot Upload and download data | NA | For uploading ARM
firmware
Micro-USB @ front panel of controller | NA | For direct connection
module to PC

3.3 Description of Alarm LEDs

The controller module and rectifier units are equipped with LEDs that provide relevant information
regarding the system condition. The indications/status will guide the service technician to the right
module during troubleshooting.
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The alarm events are classified into different alarm categories. Different alarm categories have different

visual/audible alarms and alarm callback activities.

Alarm Category Red LED Yellow LED Alarm Buzzer
No Alarm Off Off Off
Event/Minor Alarm On Off
On On

Major Alarm

The audible alarm will be muted if (1) the user presses any key on the Front Panel; (2) the fault that
triggers the alarm is cleared or (3) after certain user-settable time period. The audible alarm can be

disabled from a menu in the LCD display.

The alarm LED will go off if all the faults that trigger the alarm are cleared.

3.4 Controller Structure

|SNMP/WEB| | PCVIEW | LCD

ALARM
MANAGEMENT
SITE
INFORMATION

(=)

MANAGEMENT

A\ 4

BATTERY
MANAGEMENT

SMUO1 CONTROLLER

DIGITALI/P

EFFICIENCY
MANAGEMENT
EVENT
MANAGEMENT
RECTIFIER

4. Expansion Modules Option

I RS485

RECTIFIER

m
o RS485

MODULE

Expansion modules may be added to enhance the functionality of the controller system.

S/No Expansion Module

Description

1 |0 Monitor

Expansion of 6xDI and 6xDO

AC Monitor

AC voltage, current and frequency

DC voltage, current

2
3 DC Monitor
4 Batt. Monitor

Suitable for 2V battery monitoring
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4.1.Main LCD Screen

This section briefly introduces the display content and the approach to entering each screen on the main

LCD display screen.

Menu

1. Information
2. Configuration
3. Control

4. Quick Config

4.2.System Information Screen

When the monitoring module is powered on, the system information screen will show the DC voltage and
total rectifier current. Pressing thef button will show different information screen in the sequence

detailed below:

- Load and Battery Current

- System Power and Rectifier Average Power

- Input Voltage and Current Values

- Battery Current and Mid-point voltage value

- Battery and Auxiliary (Ambient) Temperature Values
- Battery Capacity and its remaining capacity time

- Connected Rectifier Module Serial Numbers and its respective output current
- Energy Usage information

Bus Voltage

0.00V

Float
Rectifier Current

0.0A

Solar Current

0.0A

Battery Current

0.0A

Load Current

0.0A

System Power

0.0kW

Input Voltage
50.0Hz
Ua: 0.00v 0.00A
Ub: 0.00V 0.00A
Uc: 0.00v 0.00A

Battery1 Current

0.0A

Bat1 Half Voltage

0.00V

Battery2 Current

0.0A

Bat2 Half Voltage

0.00V

Battery Temp

36.7°C

Auxiliary Temp

281 C

B attery Capacity

200Ah

B attery Remaining

600min

Fuel Tank 1

Fuel Tank 2

R ectifiers
069800010039 0.0A
069800010040 0.0A
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Tot. Energy Info.

Usar! Energy 0.00%
U =ar2 Energy 0.00%
IU=ar3 Energy 0.00%
Uzerd Energy 0.00%
Load1 Energy 0.00%
Load2 Energy 0.00%

Tot. Energy Info.

Load3 Energy 0.00%
Load4 Energy 0.00%
Loads Energy 0.00%
Load6 Energy 0.00%
Load7? Energy 0.00%
Loads Energy 0.00%

Tot. Energy Info.

Loadd Energy 0.00%
Load10 Energy 0.00%
Load11 Energy 0.00%
Loadi12 Energy  0.00%
Load13 Energy 0.00%
Load14 Energy 0.00%

Tot. Enemgy Info.
Load15 Energy
Load16 Energy

0.00%
0.00%

Energy Info. Monthly

Jser1 Energy 0.00%
User2 Energy 0.00%
User2 Energy 0.00%
Userd Energy 0.00%
Load! Energy 0.00%
Load2 Energy 0.00%

Energy Info. Monthly

Load3 Energy 0.00%
Loadd4 Energy 0.00%
Loads Energy 0.00%
Load6 Energy 0. 00%
Load? Energy 0.00%
Load8 Energy 0.00%

Energy Info. Monthly

Loadd Energy 0.00%
Load10 Energy 0.00%
Load11 Energy 0.00%
Load1Z Energy 0.00%
Load13 Energy 0.00%
Load14 Energy 0.00%

Energy Info. Monthly
Load15 Energy 0.00%
Load16 Energy 0.00%

4.3.Sub Menu Screen

4.3.1.

Information Submenu

For the Information submenu, the user has the option to view specific information on the alarm data,
output data, input data, battery data, rectifier module data, system data, and expansion module data.

Information
1. Alarm

2. Qutput

+ Input

4. Battery

5. Rectifier
6. System

7. Expand

Information
8. Peak

9. BMS

10. Solar

Please see below some of the references data that are

“Output”, “Input”, “Battery”, “Rectifier”, “System” and “Expand”.

Alarm data Reference

The screen will display the current alarms generated in the system.

Alarm
®xAC Fail
x| ow Load

isplayed on each of the submenus for “Alarm”,
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Output data reference

The user can navigate the screens to view the various output data system.

Input data reference

The screen will display the input voltage of the system

Output Output
Bus Voltage 0.00V Load Total 0.0A
System Power 0.0kW Load 1 0.0A
Rectifier Power 0% Load 2 0.0A
User1 Current 0.0A Load 3 0.0A
User2 Current 0.0A Load 4 0.0A
User3 Current 0.0A Load 5 0.0A
User4 Current 0.0A Load 6 0.0A
/
To Load 16

Input

Ula 220.00V 12.00A
Ulb 220.00vV  12.00A
Uic 220.00V 12.00A
U2a 220.00V 12.00A
U2b 220.00V  12.00A
U2c 220.00V 12.00A

Battery data reference

The user can navigate the screens to view the information of the battery

Voltage Per Cells
1Group-01 0.000VvV
1Group-02 0.000Vv
1Group-03 0.000Vv
1Group-04 0.000Vv
1Group-05 0.000VvV
1Group-06 0.000V
1Group-07 0.000V

Battery Equalize
Boost Remaining time
22h
Lockout Remaining
22min

Battery Test
Lockout Remaining
0 min
Test Remaining time
22min
Next Start Time
22d

To xGroup-24

Rectifier data reference

The user can navigate the screens to view the information of the rectifier modules.

Registered Rec Mum

Rectifier
Red Curr 0.04
AC Rect Power (%

Solar Rect Power 0%

0

Rectifier 1

Serial Mo, 121313123132
YVotage 0.00v
Cumrent 0.04
Temperature 00.0°C
State Comm F ail
Mains

Caonfirmation Cancel

System data reference

The screen will display the system information
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Confroller System Maintenance
Serial Mo, 00000000000 User: Customer Maintenance
SW. Ver F--F ar.MNo 00000000000 Semvice Engineer:
SwW 2007990174 M odel SMu0 ADMIM GPS :
WModel SH U0 Site 1D: i Installation Date:
IP.Add. 192168.10.20 12-12- 2018 ¥ 0°

Commissioning Date: w 09 0°-
12 -12- 2018

Maintenance

Remak :

Expand data reference
The screen will display the system information

Expand 101
Fan1 OK Speed: 30%
110 FanzERR  Speed 20%
2DC Temp1 OK 100.0°C
Templ ERR 100.0°C
Tank1 OK Qcm
Tank2 ERR QOcm

DC Mon 01 HNUM  I{A) E (kwh) BAT FUSE F USE
DC Voltage ooV | |01 0.0 0 Batt.1 Fuse OK || 01Fuse oK
TEMP 0.0 (02 0.0 0 Batt.2 Fuse OK || 02 Fuse OK
DCCurm. 0.04a| |03 0.0 ] Batt.2 Fuse OK || 03 Fuse 0K
Batt.1 Curr. 0.04 | |04 0.0 ] Batt. 4 Fuse OK || 04 Fuse DK
Batt.2 Curr. 0.04 | |05 0.0 0 05 Fuse 0K
Batt.3 Curr. 0.04 | |06 0.0 0 06 Fuse OK
Batt.4 Curr. 0.04 | |07 0.0 0 07 Fuse Ok
To Num20 To Fuse 30
sYS BAT SENSOR STATE ||CURR. SENSOR
Dl Ok Batt.1 Cur OK Mommal 01 Momnal Ok
DIoz2 Ok Batt.2 Cur OK Maommal 02  Momal 0K

DC Voltage Momal Batt.2 Cur OK Mommal 03  Mommal Ok
Batt.4 Cumr OK Mommal 04  Momal OK

TEMP OK Momnal 05 Momal Ok
DCCurr  OK MNormal |[|06 MNomal  OK | To Normal 20
07 Momal OK 7]

Page 17 Copyright Enetek Power Asia Pte Ltd REV 1.2



Enetek Power Group Pte Ltd

The screen will display the system information.

Peak
2020.12.07
16:31:07
Bus Voltage 0.00v
Batt Cumr 0.0A
Sys State Charg.

Batt Capacity 300
Batt Remaining 600M
Save -1.51

The screen will display the lithium batteries BMS information.

BMS
BMS 0
Volt. 0.00v
Cum. 0.00A
Cap 0.0Ah
SOC 0%
CellT 0.0C
EnvT 0.0C
State OK

Solar Converter

The screen will display the solar converters information.

Solar Rectifier
Rect Cumr 0.0A
Solar rect Power 0%
Regist Solar Num 1
Solar Energy OWH

Solar Rectifier 1

Serial No. 0

Voltage 0.00v
Current 0.0A
Temperature 00.0C
State Comm Fail
Mains Solar

Confiration Cancel

4.3.2. Configuration Submenu

For the Control submenu, the user has the option to view and control/manage the system operations.
There are a total of 18 items in this sub-menu. This menu is password protected.

Config

1. DCAlarm Setting
2. AC Alarm Setting
3. DCShunt Config
4. Current Config
5. Battery Config
6. Float Config

7. Boost Config

Config
8. Battery Test
9. DI Config
10. DO Config
11. LVD Setting
12. LBRS
13. Temp Config
14. Aux. Mon config

C onfig
15. SysTem Config
16. Fan Caonfig
17. Password
18. RecDevConfig
19. Gen Config
20. Peak Config

DC Alarm Setting

The user can set the various DC voltage alarm, system overload and rectifier current limit settings in this

sub-menu.
DC Alarm Setting
DC Volt High1 57.50V
DC Volt High2 ~ 45.00V
DC Volt Low1 45.00V
DC Volt Low2 45.00V
SysOverlLoad Rat 90%
RecCurLimit 100.00A
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AC Alarm Setting
The user can set the various AC voltage, AC current and AC frequency settings in this sub-menu.

AC Alam Setfing
AC Vol High 260V
AC Vol Low 2600
AC OverCur 100A
AC FreqHigh B0Hz
AC Freqg Low 40Hz
DCVel High 100V
DC Ower Cur 184
DC Shunt Confi
This sub-menu allows the user to set the parameters of the shunt used in the system operation.

DC Shunt Config
Type Load Total
Offset 60Ah
Shunt Current 300A
Shunt Volt 50mV
Polarity +
Current Config

This sub-menu allows the user to set the parameters of the current configuration for both the battery
and load channels, as applicable.

Batt Curr. Config Load Current Config
Total Cur Enabled Total Cur Enabled
Batt 1 Cur Disabled Load 1 Cur  Disabled
Batt 2 Cur Disabled Load 2 Cur  Disabled
Batt 3 Cur Disabled Load 3 Cur  Disabled
Batt 4 Cur Disabled Load 4 Cur  Disabled
Load 5 Cur  Disabled
Load §Cur Disabled

To Load 16

Battery Config
This sub-menu allows the user to set the parameters of the battery configuration implemented in the
system solution.

Batt Config Batt Config
Banks 1 |ave Enabled
Packs per Banks 24 Symmetry Enabled
Cap per Bank  200Ah Symmetry Voltage 12V
Cell VotlHigh 2.4V Mode Continue
Cell VoltLow 1.8V Discharge Delay ~ 30Min
BCL Enabled Alarm HighLimit >V
Disch. CurLmt -3% Alarm LowLimit >V
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Float Config
This sub-menu allows the user to set the float charge parameters for the battery system installed.

Float Config Float Config
Float Vol R AcEmrToBoost Enabled
FloatCurLimitRat ***% ACEmr Time 4 min

FloatToBoost Vd = **.**V
ToBoostCurLimit Enabled
ToBoost CurRat **%
ToBoostCapLimit Enabled
ToBoost CapRat **%

Boost Config
This sub-menu allows the user to set the boost charger parameters for the battery system installed.
Boost Config Boost Config
Boost Enabled ToFloat Cap Disabled
Boost Vol IV ToFloat CapRat **%
CurLimitRat **% ProCap Disabled
ToFloat CurRat X0 ProCapRat 0
Max.Duration FEEEmin P Boost Disabled
Delay A min Interval Eh
Lockout *EEEmin Fuse Quit Disabled

Battery Test Config

This sub-menu allows the user to set the parameters of the current configuration for both the battery
and load channels, as applicable.

Batt. Test Config Batt. Test Config
Batt Test Enabled ToFloat Cap Disabled
Test Vol N ToFloat CapRat ***%
TestCurLimitRat ***% ProCap Disabled
Test TimeLimit ***min ProCapRat **%
Test Lockout A min P Bat Test Disabled

P Bat Test Intvl ***d

Digital Input Config
This sub-menu allows the user to set the parameters of the individual digital inputs of the system.

DI Config
01 DN PosLogic
DI Self Function
02 DI2 PosLogic
DI Self Function To DI 16
03 DI3 PosLogic
DI Self Function

Digital Output Config
This sub-menu allows the user to set the parameters of the individual digital outputs of the system.

DO Config
SelfAlarm DO 1
DO 1 PosLogic
DO 2 PosLogic
DO 3 PosLogic
DO 4 PosLogic
DO 5 PosLogic
DO 6 PosLogic
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LVD Config

This sub-menu allows the user to set the parameters of the LVD function of the system.

LVD
LVD InhibitTime ~ ***s

LVD 1Config
Ctrl Mode Auto
Reconnect Vol ~ **.**V
Connect Vol * NV

SelfMode NC without C

ToLVD 5

This sub-menu allows the user to set the parameters to manage the energy saving function of the system.

LBRS Config
LBRS Config
LBRS Disabled
LBRS Mode N+0
High Threshold **%
Low Threshold ***%
EfficiencyPoint **%
Cycle Interval M
LBRS PauseTime *****s

LBRS Config
BatTestFirst Disabled

Temperature Config

This sub-menu allows the user to set the battery and auxiliary temperature settings of the system.

Temp Config
Temp Sensor1 Bat
Temp Sensor2 Aux
Temp Unit °F

Temp Config
AuxTemp High b
AuxTemp Low o
BattTemp High e
BattTemp Low b
TC . Disabled
TC Ref 125°F
TCRat  -02mV/°C/Cell

Auxiliary Monitoring Config

This sub-menu allows the user to manage the settings of the expansion modules — battery monitoring
module, AC monitoring module and 10 monitoring module.

Batt. Mon. Config Aux. Mon Config AC Mon Config
A"“'FE{;% :ﬁ;’;g? 04BattMonConfig 00 | |08BattMonConfig 00 ACH Num =
2 AC Maonitor 02Batt. Mon.Config ] Batt Mon.Mum 0 ACMA Cur. ™™ AS™*A
310 M onitar 03Batt. Mon. Config 0o ACM2 Cur. bl |l
4DC Monita 04Batt. Mon. Config 0o
5 BMS 05Batt. Mon. Config 0o
06Batt. Mon.Config 0o
07Batt. Mon.Config 0o
IO Config DC Mon Config BMS Config
IO Monitor Mum 0 DC M onitor Mum 0 Battery YRELa
MYvH 57.6V BM S Mum 0
01vL 48V
02vH 57.6V
02vL 48V
03vH 57.6V
03vL 48V
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SYS Config
This sub-menu allows the user to set the parameters in relation to the system configuration.
system Config .

Monitor Addr 0 Datefzﬁ}ﬂ?ﬂ{: anig
LCDDire Level Time-"f*h wpp *g
Buzzer Disabled Inst D ate: =+ +4+
Badklight **min ’ '
Montor Baud 19200
Sys Level 48V
Battery VRLA

FAN Config

This sub-menu allows the user to set the parameters for the fan function that is installed, as applicable.

Fan Config
Fan Disabled
LTC Disabled

LTC Threshold 20°C
Restart DiffTemp 60°C
Minimum Speed 30%
Minimum Time 13s

Password Config
This sub-menu allows the user to set the password parameters for the different level of access.

PassWord Config
Service PassWord

Password 10000
F actory Pas=\Word
vt
00000 Super Pass\ord
st

RecDevNum Config
This sub-menu allows the user to set reference rectifier development number.

RecDevNumConfig
01Dev 7000010003
02Dev 7000010004
03Dev 7000010005
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Gen Config
This sub-menu allows the user to set generator parameters.
Daily Start Disabled Wednesday  20:00-6:00
Mone selected
Sunday 20:00-6:00 Thursday 20:00-6:00
| Gn-52t Startd Mone selected
Monday 20:00-6:00 Friday 20:00-6:00
Generator Config Gen-set Start Mone selected
Generator Disabled Tuesday 20:00-6:00 Saturday 20:00-6:00
GenCurLimitRat RO Mone selected Mone selected
Stop delay 10min |
Start delay 8Min
E‘jﬁ?ﬁr gfgﬁ; SR il Monthly Start _ Disabled
Shusklisty X ons 0 b= |ctartDay(istaty 01
Start Time 09:00
Alarm Gernset Startl
Start Day(2.star): 15
Start Time 08:00
Alarm Genset Start2
Generator Config Generator Config
Alarm Gen-set Startt Currlim Stop Disabled
CapacityCtrl Disabled StopCurrimRat 5%

Start on DischLim 20% GeneratorTrigger ull
Stop on Chrgelim  80%

VaoltageCtrl Disabled
Start on 49
Stop after 15h
Peak Config
This sub-menu allows the user to set peak saving parameters.
User-Defined(8)
Start End
I 00:00 -- 0320
Stake Charg.
— T 0220 -- 24 00
Stake Charg.
1)8-11h 13-22h Disch. I 0000 -- 00030
2}8-11h 14-22h Disch. Stk Dicch.
3}8-11h 15-22h Disch.
— 438-11h 16-22h Disch. —
Feak Config 5}8-11h 17-22h Disch. User-Defined(g)
Peak Mode R e T n's'g::nm -::u:l:;: "od:n
: 11h 15-22h Disch. 00 -- :
Electricty ]I;}fa-k Mode  (7) Stae Charg.
Peak Setiing — : — vV 000D -- 0000
Stake Charg.
T 0000 -- 0000
Stake Diisch.
Hourdy Hll Houry Bill

00 0596  OT D598¥ 14 0596  210.598%
010596 08 1.108% 150596 221.108%
02 0596  091.108% 160895y 231.108%
03 0596 10 1.108% iT 0596

04 0596 11 0598 18 0596

05 0ES6Y 12 1.108% 15 0550y Bill Res=t
05 0596 12 1.108% 20 0.555% MNull

Peak Config
Pask Enablz
Peak SopWolt 4500V
Pesk SopCapPat  40%

— Pesk Sarivolt  53.00V
Pesk SenCapRat TO0%
Pesk Trgger Maull

PeskCurlimitRlat -100%
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4.3.3. Control Submenu

» o«

For the Configuration submenu, the user has the option to view and configure the “Battery”, “Rectifier”,
“LVD” and “Special Function” parameters. This menu is normally applicable only to the highest level of
access.

Control

1. Battery

2. Rectifier

3. LVD

4. Special Func

Battery control parameters
This sub-menu allows the user to manually operate the boost, battery test and capacity update when
required.

Battery
Boost Null
Battery Test Off
Capacity Update  On

Rectifier control parameters
This sub-menu allows the user to manually turn on all rectifier modules, clear the module communication
loss message and disable the LBRS function.

Rectifier
Open AllRedifier  MNull
Clear Comm Lost On
LBRS Suspend Mull
Solar Rec Offset 0.1V

LVD control parameters
This sub-menu allows the user to manually activate the LVD function.

LVD
LVD1 Mode Auto
LVD2 Mode Connect
LVD3 Mode  Connect
LVD4 Mode Connect
LVD5 Mode Connect

Special function control parameters

This sub-menu is used as special function for certain operations, including deletion of power data and log
details, system recovery, resetting communication count data, as well as setting max/min system voltage,
failed test recovery, alarm time delay, enabling soft start function and network port function.
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Special Func Special Func Special Func

1. Special Func Energy Clear Mull Alarm Dday(sec) 10000
2. Rec.ComCount Recover Config Mull Alarm Test Disabled
3. 1OM Com.Count Log Clear on LVD PLUS Disabled
4. BM Com.Count ComCount Clear on Update Trig on
5. ACM Com count Sys Max Vol 60.00Y

6. LOADM Com count Sys Min Vol 40.00v

7. BMS Com count Test Fail Clear Hull

Rectifier Com C ount IOM Com. C ount BM Com. Count
01Rec Tx 113 0110 Mon. Tx 0 MBattMon Tx 0
01Rec Rx 113 0110 Mon. Rx 0 1BattMon. Rx a
02Rec Tx 113 0210 Mon. Tx 0
03Rec Rx 112 0210 Mon. Rx 0
04Rec Tx 111
05Rec Rx 111

ACM Com.Count
01AC Mon. Tx 0
01AC Mon. Rx 0

LOADM Com.C ount BMS Com.Count

4.3.4. Quick Config Submenu

For the Quick Config submenu, the user makes a quick review and configuration to the “Battery”,
“System”, “LVD” and “Phase” parameters. This menu is password protected. User can select “English” or
“Russian” to be the SMUO1 Language.

Quick Config
1. Battery
2. System
3. VD
4. Phase
Battery System LvD Phase
Banks 1||LBRS Disabled | [LVYD1DCN Vol 445V ||7500010002 A
Capper Bank  =™ah|[TC Enabled | [LVD2 DCN Vol 445V | MULL
RedType L LVD3IDCN Vol 4458V |[g MULL
SysType AC-DC LvD4 DCMVol 4558V 0 M ULL
Language en_US | [LvDs DCMVol 4533y | (0 MULL
Redifier Num 3 0 MLLL
Redyumblarm  Disabled 0 mULL
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5. Alarm Information

Please see table below detailing the respective alarm information.

Alarm Reference

Description

AC Fault

All the rectifiers report AC input fault or a digital input defined as “AC
Fault” is active

AC Overvoltage

AC voltage is higher than the set value of AC high voltage threshold

AC Undervoltage

AC voltage is lower than the set value of AC low voltage threshold

All Rectifiers Shutdown

Al rectifiers are shutdown by the controller module

Ambient Temperature Sensor

Fault

Ambient temperature sensor is faulty or interface issue with the 1/O
board

High Ambient Temperature

Temperature measured exceeds the set value of high temperature
threshold

Low Ambient Temperature

Temperature measured is below the set value of the low temperature
threshold

Battery Over Current

Battery charging current exceeds the charge current threshold of the
battery capacity

Battery Current Limit

Battery charging current exceeds the set value of the battery current
limit threshold

Battery Fuse Failure

Battery fuse is blown or battery switch is open (a digital input defined as
“battery fuse failure” is active)

High Battery Temperature

Measured battery temperature exceeds the set value of the high battery
temperature threshold

Low Battery Temperature

Measured battery temperature is below the set value of the low battery
temperature threshold

Battery Test

The battery test function is active

Battery Test Failure

Battery tested using the battery test function has failed to meet the set
requirements

Busbar Voltage Sensing Fault

The busbar voltage sensing (terminal P50) exceeds the average output
voltage of the rectifier modules by 2.0V. If this fault occurs, the system
bus voltage shall depend on the rectifier output voltage

Current Sensor Fault

The signal from the current sensor is out of range

Boost/Equalize Charge

The system is in boost/equalize charge mode

High Float Voltage

System bus voltage exceeds the set value of the high float voltage
threshold

High Load Voltage

System bus voltage exceeds the set value of the high load/battery
voltage threshold

Battery Discharging

The system is in battery discharge mode

Load Fuse Failure

Load fuse is blown or load switch is open (a digital input defined as “load
fuse failure” is active)

Low Float Voltage

System bus voltage is below the set value of the low float voltage
threshold

Low Load Voltage

System bus voltage is below the set value of the low load/battery voltage
threshold

LVD Disconnect

The LVD contactor is disconnected from the load or battery

LVD Fault The LVD signal and connect/disconnect status is inconsistent.

MOV Fault One or more of the installed MOVs are faulty (a digital input defined as
MOV Fault” is active)

AC Fan Fault AC fan has failed

Multiple Rectifiers Lost

Controller lost communication with more than one rectifier module

Multiple Rectifiers Failure

More than one rectifier has failed, or the module AC input is faulty (but
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not causing loss of phase or overall AC failure)

Single Rectifier Lost

Controller lost communication with only one rectifier module

Rectifier Current Limit

Rectifier output current exceeds the current limit threshold of the
rectifier

Single Rectifier Failure

Only on rectifier has failed, or the module AC input is faulty (but not
causing loss of phase or overall AC failure)

Rectifier — No Load

Total rectifier current is less than 2% of the maximum system output
capacity. The set value is configurable

Rectifier Overtemperature
Fault

Rectifier has automatically shut down due to its overtemperature
protection function

Sensor Fault

When any one of the sensors (current sensor, voltage sensor or
temperature sensor) is faulty

System Overload

The power system is operating near its maximum capacity. The threshold
set value is configurable

Temperature Sensor Fault

Temperature sensor is faulty or interface issue with the 1/0 board

AC Sensing Board Fault

Loss of communication between the AC sensing board and controller
module

Battery Interface Board Fault

Loss of communication between the battery interface board and
controller module

High Battery Voltage

Battery voltage exceeds the set value of the high battery voltage
threshold

Low Battery Voltage

Battery voltage is below the set value of the low battery voltage
threshold

AC Input Overcurrent

AC input current exceeds the set value of the high AC input current
threshold

High Input AC Frequency Fault

AC input frequency exceeds the set value of the high AC input frequency
threshold

Low Input AC Frequency Fault

AC input frequency is below the set value of the low AC input frequency
threshold
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6. PowerView Software

The graphical user interface used for direct connection between the PC and the controller is established
via the Powerview.

Main Window Screen

Cloffine  Muss  [ethernet Cthernet Type RTU

JInJE] EJ IP | 10.1.100.201 Port| 2001

English

Above picture shows the main login page of PowerView. There are 3 connection modes that can be
selected to establish the connection, namely, offline, USB and Ethernet.

To login, select the level of access (factory, service or user) and then type in the respective password.
For further details, please refer to the manual of the PowerView Software.

7. Web Interface

Home Page
, [rn— . _ f
£ @z LE0:78 L o
< C O Yr ©é htp//101.100201/ B 4~ Q sEs o 9. =
360X ? ) BRI & x

System login

Web Interface uses the Web browser and the Web Page it downloaded as the User Interface. By using
the Web Interface, the User will be able to communicate with the SMUO1 Controller to retrieve
information or to control the setting of the Controller
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For further details, please refer to the Manual of the Web Interface.

8. 10 Monitor (I0M01-000)

IO Monitor (IOM01-000) is an optional module use together with SMUO1 Controller to provide expansion
They are useful in outdoor applications for climate control of a fan
cooled outdoor cabinet such as Fan speed control, Temperature and Fuel sensing measurement collection

in Digital input and Digital output.

etc.

For further details, please refer to the Manual of IO Monitor (I0M01-000).

9. Troubleshooting

During normal operation of the power system with controller module, the user may encounter some
abnormal issues, which may be due to wiring or settings/configuration errors. Please refer to the table
below for troubleshooting procedures of the common faults which may occur.

Issues Encountered

Possible Cause(s)

Actions that may be taken

Controller LCD has no display and
“green” LED is not lighted

There is no input power supply

Check and ensure that cable
connection to P1 is ok, and wait
for start-up to complete

AC input failure and battery LVD
is disconnected

No action required. When AC
input returns, the controller
module will operate normally

Voltage supply board fault or
controller module fault

Check and replace the defective
module

Controller LCD has no display and
“green” LED is lighted

Controller is in start-up process

Wait for start-up to complete

Controller is faulty

Replace controller module

Controller has either “red” or
“yellow” LED lighted

There is an active alarm

Check and verify the alarm on the
LCD display. Rectify as necessary

Incorrect battery or load current
readings

Busbar voltage sensor connected
in reverse polarity

Check and verify the polarity of
the busbar voltage sensor
connection

Incorrect current shunt
connections or settings

Check and verify the connections
and settings of the shunt

Battery current limit is active

Normal operation, no action
required

Controller display configuration
error

There may be a missing or invalid
profile

An incorrect configuration file
may have been accidentally
loaded or a setting has been
altered through the controller.
Check and verify

Different rectifiers are installed,
resulting in incorrect output
voltage

Check that the correct rectifier
modules are installed. Change, if
necessary

Communication issues with
RS232

Incorrect cable, faulty cable or
disconnected cable

Check and verify. Replace as
necessary

Check USB cable

Use alternative, if necessary

I/0 board power and
Communication OK LED is not
lighted

I/0 board does not have power
supply or is faulty

Check and verify RS485
connections. Replace I/0 board, if
necessary
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LVD contactor does not operate

LVD settings are incorrect

Check and verify that LVD is
enabled and set value is correct.
Check LVD manual release setting
is set to Auto

LVD contactor is disconnected

Check and verify that the control
signal cable and power supply
cable are connected

Rectifiers are turned on, but the
system does not have DC voltage
at the load output

Load fuse or load switch is in
open position

Check whether the fuses are
fused or there are issues with the
load switches

LVD contactor is disconnected
from the load

Check and verify that LVD is
enabled and set value is correct.
Check and verify that the control
signal cable and power supply
cable are connected. Check and
verify the LVD connections to the
load

Battery is not connected to the
system

Battery fuse or battery switch is
in open position

Check whether the fuses are
fused or there are issues with the
load switches

LVD disconnected due to AC
failure and battery fully
discharged

No action required. When AC
supply is back to normal, the
battery will automatically
reconnect

LVD contactor is in open position

Check and verify that LVD is
enabled and set value is correct.
Check and verify that the control
signal cable and power supply
cable are connected. Check and
verify the LVD connections to the
load

PowerView unable to access
Controller after firmware
upgrade

After firmware upgrade, the
baud rate may be changed to
2400

Check the Controller baud rate
using the keypad on the front LCD
panel under
Menu
> 2. Configuration
> 15. System Config
> Monitor Address: set to 1
> Monitor Baud: set to 19200
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