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Table 1 Software Version

Date Version Note
2023-08-17 1.0 Original release.
2025-05-27 1.1 Add the precaution about the grounding for the enclosure.
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Table 2 Symbol Instruction

Symbol Instruction
ANQTE Highlights an essential element of a procedure to ensure correctness.
A Indicates a procedure or practice, which, if not strictly observed, could result in
CAUTION damage or destruction of equipment.
@ Indicates a procedure or practice, which could result in injury to personnel or
WARNING

loss of life if not followed correctly.

HMUB8N-EMS Hybrid Energy Control System User Manual Page 3 of 69



SmartGen

CONTENTS

T OVERVIEW ...ttt b ettt ettt bt et e bt s h et e bt e et e st e bt et e sbe e st e bt ebt et e e bt estenae e 5
2 PERFORMANCE AND CHARACTERISTICS ...ttt sttt sttt 5
S SPECIFICATION ...ttt ettt h ettt bt et b e e st et e bt et e sbeeat e bt sht et e nbeeatenbeeneetenaes 6
4 DISPLAY AND OPERATION ...ttt et ettt st b e sttt b et sa et e st sbe et e bt emee e 7
AT FRONT PANEL ...ttt et sttt et b ettt sbe et e bt et e e bt eeenas 7
4.2 QUICKSTART L.ttt b e ettt b et bt et e bt s bt et e bt et e st ea e et e sbe et e e bt ee e e bt eaeeeenas 8
4.2.71 ILLUSTRATION ..ottt bt b e ettt b ettt et sae e st e b sbeetenbeeeee e 8
4.2.2 SOFTWARE DOWNLOAD......cceeetete ettt sttt ettt sttt bt e s be e nee e 8
4.2.3 CONNECTION SETTING ..ottt ettt ettt ettt st et st e st sae e e e 8
4.2 4 PORT SETTING ...ttt ettt ettt ettt et e et bt et e sttt e e s et e st e nbesbe et e ebeeneenee e 9
4.2.5 EXTERNAL DEVICE MANAGEMENT ..ottt 11
4.2.6 COMPUTATION MANAGEMENT ... .ootiitiiiei ettt s 16
4.2.7 HOMEPAGE SETTING OF TOUCH SCREEN ........cooiiiiiiiieieieteeeeee e 24
4.2.8 MODULE CONFIGURATION........eiiiitieieitteteie ettt sttt sttt et st st ebe e 33
4.2.9 DATABASE SETTING ..ottt ettt b ettt et sb et e b ese e s sbe s nee 36
4.2.10 SETTING MANAGEMENT ...ttt ettt s et besbe et ene e nee 40
4,217 COLOR SETTING ... .ottt ettt ettt st et b e e e et eb et e st e e st e te e bt emte st e saee b e eneeneeee 43
4.2.12 PLC INTRODUGTION ..ottt ettt sttt sb sttt entesae et e nbeemte et eneeneenee 44

4.2 T3 DEBUGGING MODE ........oiiiiiiieiit ettt st s s 59

A2 TAEVENT LOG ...t sttt 64
4215 SYSTEM SETTING .....oooiiiiiiiii ettt et s s s 65

S WIRING CONNECTION ..ottt st st ne s 66
6 TYPICAL APPLICATION ..ottt s st ne s 68
7 OVERALL DIMENSIONS AND PANEL CUTOUT ..ottt 69
8 TROUBLESHOOTING. ...ttt et s et st 69

HMUB8N-EMS Hybrid Energy Control System User Manual Page 4 of 69



SmartGen

1 OVERVIEW

HMUS8N-EMS Hybrid Energy Control System is used for hybrid energy system consists of solar

energy, wind energy, energy storage battery, hydrogen fuel cell, mains supply and diesel genset. It can
read and display the data and status of various energies, control the power distribution, customize the
control policy and support multiple control modes. The communication protocol is customized and the
touch screen display LCD is configurable by PC, the operation policy or control logic can be written by
using the built-in PLC. It is suitable for hybrid energy systems with flexible configuration and easy

operation.

2 PERFORMANCE AND CHARACTERISTICS

Its main characteristics are as follows:

— 8-inch capacitive touch LCD with 800*600 resolution, optional Chinese and English operation
interface;

— With 4-way RS485 communication port, 1-way CAN port, 1-way Ethernet port;

— The logic programming is available by the built-in PLC, operation mode and scheduling method
can be changed;

— Customized communication protocols for PV inverter, energy storage converter and BMS;

— Customized communication protocols when connecting to power expansion module, genset
controller and low voltage distribution controller;

— The previous data monitoring can be realized via Ethernet port;

— Real-time display parameters and alarm information;

— Real-time clock display, operation history and alarm records functions, which can be exported;

— With USB device port and host port;

— With multi-level brightness;

— The controller is fixed with metal clips;

— Modular design, pluggable wiring terminals, built-in mounting, compact structure with easy

installation.
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3 SPECIFICATION

Table 3 Performance Parameter

ltem

Content

Working Voltage

DC10.0V~DC36.0V continuous power supply

Overall Consumption

Up to 7W

4-way RS485 ports adopt MODBUS-RTU communication protocol,

RS485 isolated, half-duplex, baud rate can be set
Ethernet 100Mbps
CAN Isolated, the maximum communication length is 250m, using Belden
9841 cable or equivalent
Frequency Range: SHz~8Hz, displacement: +7.5mm
Vibration Frequency Range: 8Hz~500Hz, a: +2g
IEC 60068-2-6
Peak acceleration: 50g, pulse time: 11ms, pulse waveform: half-sine,
Shock complete shock test from three directions, and 18 times shock for
each test
IEC 60068-2-27
Bump Peak acceleration: 20g, pulse time: 16ms, pulse waveform: half-sine

Production Compliance

According to EN 61010-1 installation category (over voltage
category) llI, 300V, pollution class 2, altitude 3000m

Overall Dimensions

22Tmm x 163mm x 5Tmm

Panel Cutout

205mm x 147mm

Working Temperature (-25~+70)°C
Working Humidity (20~95)%RH
Storage Temperature (-30~+80)°C
Protection Level Front Panel: IP65
Weight 1.38kg
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4 DISPLAY AND OPERATION

4.1 FRONT PANEL
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Fig.1 Front Panel Drawing

Table 4 Indicator Description

Indicator Description
Alarm Using PLC programming to control alarm indicator flash or extinguish.
Always illuminates when all external equipment communication is normal;
Communication Flashes when some external equipment communication is abnormal;

Extinguishes when all external equipment communication is abnormal.

Always illuminates after power on and operation for touch screen.

Power
Extinguishes when touch screen is power off.
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4.2 QUICKSTART

4.2.1 ILLUSTRATION
This section will introduce how to use the touch scrren from PC configuration.
4.2.2 SOFTWARE DOWNLOAD

Please download and install the configuration software of HMU8N-EMS touch screen by SmartGen
official website.

4.2.3 CONNECTION SETTING

Using network cable to connect touch screen (slave computer) with PC (host computer), click
“Setting” of PC, set the IP as “192.168.0.111", and the port number as “8080".
NOTE: The IP addresses of PC network card and the slave computer must be on the same network segment, for example,
192.168.0.10, subnet mask: 255.255.255.0, gateway: 192.168.0.1.

HMUSN-ENS V1.1.0.0 - [D:\Co s — O

‘ © ‘ =
Set

Quit

b B & &

[

PV State

!

WIS State

1P | 192, 168

Fort Number |3080

GEN State

!

Generation Speed N
+1000kWh 1000rpm

Aotive Power Active Power
+1000kW 1000kW Generation Total

Languaze  [Englisa

30C

O

Charge Today|
1000kWh 1000kW
Consumption Today
=\
| =1
PCS State LOMD Stats .

Fig.2 Connection Setting

Power Distribution
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Click “Read” of PC, it will display “ Read Configuration Completely”, which means that the
communication between PC and slave computer is sucessful.

Hodule Type HNUSN-ENS

Software Ver. ¥1.0.0.0
Hardware Ver. V1o
FD Z230821-HNUSN-ENS
Infe x
o Read configuration completed!

Fig.3 Successful Communication
4.2.4 PORT SETTING
4.2.4.1 ILLUSTRATION

Modify the port parameters via PC and write the configuration into slave computer, it will take
effect as the following figure:

Port Settings

L @) L @) a

Baud Rate 3600 > Baud Rate  [9600 - | Baud Rate 9600 v
Stop Bit It M Stop Bit [1 v Stop Bit 1 v
Parity Bit  lone > Parity Bit  |fone v | Parity Bit  |lone v

Bavd Rate  [9600 v | || Baud Rar=  [125000 P [192. 188, 0 111 |
Step Bir L v Subner Mask | 255, 256 256. O |
Parity Bit |Wone V| Gateway [192. 188 0. 1 |

Fig.4 Port Setting (PC)
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The modifications will take effect on setting interface of slave computer, as the following figure:

2 Setting

Configuration RS485-1

Status: Enable

Baud: 9600 bps
Debug

Parity: None
History Stop Bits: 1
System RS485-2

Status: Enable

Baud: 9600 bps

Parity: None

Stop Bits: 1

RS485-3

Status: Enable

2023/08/29 08:51:46

Fig.5 Port Setting (Touch Screen)
4.2.4.2 RS485 PORT SETTING (TOTAL 4 RS485 PORTS)

Enable Status: the port communication is able to be opened and closed.

Baud Rate: 1200bps, 2400bps, 4800bps, 9600bps, 19200bps, 38400bps, 57600bps, 115200bps are
optional, the default is 9600bps.

Data Bit: 8-bit.

Parity Bit: None, odd parity and even parity, default is None.

Stop Bit: 1-bit, 2-bit are optional, default is 1-bit.

Each port can set its baud rate, stop bit and parity bit separately.

4.2.4.3 ETHERNET PORT SETTING

Eable Status: the port communication is able to be opened and closed.
The default IP address is 192.168.0.111, subnet mask is 255.255.255.0, gateway is 192.168.0.1.
They can be modified through PC and take effect after restart.

4.2.4.4 CAN PORT SETTING

Enable Status: the port communication is able to be opened and closed.
Baud Rate: 5kbps, 10kbps, 20kbps, 50kbps, 100kbps, 125kbps, 250kbps, 500kbps, 800kbps,
1000kbps are optional, the default is 125kbps.
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4.2.5 EXTERNAL DEVICE MANAGEMENT
4.2.5.1 ILLUSTRATION

Each device here corresponds to a real device, which may be photovoltaic inverter, energy storage
converter, genset controller, etc. By setting its port, communication address and message, the system
can obtain the real-time data automatically, such as working status, alarm information of the device. At
the same time, according to the self-defined PLC logic, the slave computer is able to control the
working status of each device, for instance, the power distribution and the start/stop of energy device,
closing/opening of circuit breaker, so as to realize the centralized management of whole system.

This section will describe how to configure each external device by wizard mode.

Device Settings

¥15 x GEN x

[ @) €@

Name [pv | || wame wrs | || tane [azn |

Port [Ra4gs-1 v | || Part |Ra4gs-1 v | || Part [rs4g5-2 v |

Address (1-254) Address (1-254) Address (1-254)

Name [Mains | || tame pes | || tane LosD |
Port [Rses5-3 v || pert [R34g5-4 v port Nt v

siaress [ 1 [ o || pawess [ 1 EJ oo || awess [ 1 [ oo

P | 192, 1. 0 . 200

Port mmber (ol 502 [LH| (1-65535)
a: C 1

Fig.6 Device Management

4.2.5.2 ADD DEVICE

Click to add a new device, which may be photovoltaic inverter, energy storage

converter, genset controller, etc. Please name each device properly.

Enable Status: the communication of device is able to be opened and closed.

Device Name: You may customize the display name to distinguish different devices.

Communication Port: Select the communication ports, and the options are: RS485-1, RS485-2,
RS485-3, RS485-4, Ethernet port and CAN port.

Module Address: 1-254 is available.

IP: the IP address of the Ethernet port needs to be set and should be on the same network segment
as the slave computer.

Port No.: the Ethernet device needs to be set its port number, the default value is 502.
NOTE: Baud rate, data bit, parity bit and stop bit of all devices with same RS485 port must be consistent, while the

module address can't be same.
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4.2.5.3 MESSAGE SETTING

Click to display all polling message of the device. When the touch screen is running,

it will automatically poll to obtain the real-time data of external device based on the message setting.

4 udd ¥ Delete 4ll

1 MODEUS 3 0 120 1 5
2 MODEUS 3 120 120 1 5

Fig.7 Message Management

Click to add polling message for external device, include the function code,

communication type (only for Modbus-RTU protocol), register start address, register number and
timeout interval.
The polling duration depends on the total number of messages on the access device. When adding

messages, minimum polling message (includes all required data bits) is recommended. In this way, the
polling interval is reduced and the data real-time is enhanced.
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The following is the polling sequence diagram for all devices on the same port:

Ty
Function code ‘3| > ‘
Type MODBUS -]
Address
Digit — 120 o

Folling -

Overtime — C N x100ms

Fig.8 Message Setting

|

[ Modbus Request 1

v

[ Modbus Request 2

v

[ Modbus Request n ]

Device1

[ Modbus Request 1

v

[ Modbus Request 2

v

[ Modbus Request n ]

(SE— N S

Device?2

[ Modbus Request 1

v

[ Modbus Request 2

Device3 7

[ Modbus Request n ]

Fig.9 Polling Sequence Diagram
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4.2.5.4 BINDING COMPUTATION

Click Bt 1o display all computations bound to the device. The computations are divided

into three types: floating-point, string (value), string (bit). The floating-point type is used to display
parameters of device (e.g. voltage, power, etc.), the string (value) type is used to display the running
status of device (e.g. start countdown, etc.), the string (bit) type is used to display the alarm information
and control information (e.g. low battery voltage, start/stop, etc.). Please see more details about the
computation in next section.

Binding [F¥]

Computation Type Yalue GString Method bddress Start Digit Rate Edit Unbind
D [1]-PV State String(... | 400 | Display HONE 1
[2]-PV Alarms Stringl... | 0 | Display|| BOOLEANS BITS 4 03 0 0 0 1
[3]-FY Warnings Stringl... 0 Display|| BOOLEANS_BITS 4B 03 0 0 0 1
[4]-PY Running Float 0 UINT_BITS_iB 03 0 0 0 1
[5]-P¥ Conmon Alarm Float 0 UINT_DITS_4B 03 0 0 0 1
[6]-FV Common Warning Float 0 UTHT_BITS_4F 03 o 0 0 1
[B]-PY Dirsction Float 0 UINT_BITS_4B 03 0 ] o 1
[9]-P¥ Stopped Float 0 UINT_BITS_E 03 0 0 0 1
[10]-PV Generation Today Float 0 TINT3Z_ABCD 03 0 1
[11]-P¥ Total Power Genmeration |Float 0 TINT3Z_ABCD 03 1] 1
[12]-F¥ Active Power Float o INT16_4E 03 0 1
[13]-PYV Reactive Power Float 0 INT16_4R 03 0 1
[14]-F¥ Power Factor Float 0 INTI6_4B 03 1] 1
[15]-P¥ DC1 Voltage Float 0 INT16_4E 03 0 1
[16]-F¥ DC1 Current Float o INT16_4E 03 0 1
[17]-F¥ DC1 Power Float 0 INT16_AE 03 0 1
[18]-PV DCZ Voltage Float 0 INT16_AE 03 0 1
[19]-FV DCZ Current Float o INT16_AB 03 0 1
[20]-F¥ DCZ Power Float o INT16_4B 03 0 1
[21]-PV 4C-L1 Voltage Float 0 INT16_4B 03 0 1 || rdie ||[usbind |||~

Fig.10 Device Computation

Click to add a computation to be bound with the device, after the computation is

selected, it will be modified rapidly.
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Computatlion 12 [PV Active Paower | n |
Tvpe IFlDat w | [@ String |
Method |INT16_4B v | -

Default Value IU |

4ddress = 0 -

Function I[j|3 v |

Magnificatl ll |

Start - 0 ek r

Dizit — 0 .

Fig.11 Bindng Computation

Click n to select the computation needs to be bound with, only the computation that not

bound to any device can be selected.

Type Value String code  Addr tart Digit Rate Binding devic
> 1 PV State String(... | 400 ||Display NONE 1 PV
2 PV 4larms String (... 0 Display || BOOLEANS BITS_AR 03 0 o o 1 PV
a PY Warnings String (... 0 Display | BOOLEANS BITS AR 03 0 0 0 1 PV
4 PV Funning Float 0 UINT_BITS_AE 03 0 0 0 1 PV
5 PY¥ Common Alarm Float 0 TINT_BITS_AR 03 0 1] 1] 1 PV
3} PV Common Warning Float 0 TINT_BITS_4B 03 0 v v 1 PV
8 PV Direction Float 0 TINT BITS_&4B 03 0 0 0 1 PV
i P¥ Stopped Float 0 UINT _EITS_AE 03 0] 0] 0] 1 PV
10 PV Generation Today Float 0 TINT3Z_ABCD 03 0] 1 i
11 P¥ Total Power Genera. .. Float 0 TUINT3Z_ABCD 03 0 1 PV
12 PV Active Powsr Float 0 INT16_4B 03 0 1 PV
13 PV Reactive Power Float 0 INT16_AE 03 0 1 PV
14 P¥ Power Factor Float 0 INTI6_ 4R 03 0] 1 i
15 F¥ DC1 Voltage Float i} INT16_4E 03 0 1 P
16 PY DC1 Current Float 0 INT16_LB 03 0 1 PV
17 PV DC1 Power Float 0 INT16_4B 03 0 1 PV
12 P¥ DCZ Voltage Float 0 INTI6_ LR 03 0] 1 PV
19 FY¥ DC2 Current Float [u} INT16_4E 03 0 1 PP
20 PV DCZ2 Power Float 0 INT16_LB 03 0 1 PV
21 PV 4C-L1 Woltage Float 0 INT16_4B 03 0 1 PV
BY 0012 W¥altam Elaat f THTIA 1R f n 1 By hd

Fig.12 Computation Selection
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After binding, the value of the computation can be obtained through the real-time data calculation
of the device according to the set calculation method, or through the mutual calculation among the
computation, settings and internal variables according to the internal PLC logic.

The relationship among external device, real-time data and computaion is shown as follows:

Display: Home, Detail, Chart
Configuration A~
N
Computations without binding
\ntgrnal "
Variable E—
Data Processing \J/‘::> |::>
Flag N
NV
Computations Computations
bind to bind to e
Internal PLC devicel device? Database
Counter —
Timer — ‘ Registers ‘ \ Reqisters ‘ | e ‘
L L L
Cycle Timer A Control Command|—— ‘ Device1 ‘ ‘ Device2 ‘ | e ‘

Fig.13 Software Frame
4.2.6 COMPUTATION MANAGEMENT
4.2.6.1 ILLUSTRATION

As a bridge between external device and touch screen, computation is the data mapping of
external physical device, the data source of the touch screen, and the data center of the whole energy
management system.

According to the binding relationship between computation and the device, the related
configuration of computation, the computation can be calculated and assigned by the real-time data of
the device or by the internal PLC logic calculation. The computation may not involved in any
calculations.

Computation is devided into floating-point type, string (value), string (bit). Each type has its own
using method. The computation value can be used for touch screen display, or participate in the PLC
logic calculation, or provide data source for database.
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Computation

PY State String (Value)

PV Alarms String (Bit) BOOLEANS_BITS_AB

PV Varnings String (Bit) BOCLEANS_PITS_4B

PV Ruming Float UINT_BITS_AB

Float UINT_BITS_B

Float UINT_BITS_AB

Y Direction Floa UINT_BITS_AB

PV Stopped UINT_BITS_AB

PV Generation Taday Floa UINT32_4BCD

PV Total Power Generation Floa UINT32_4BCD

PT Active Power INTLO_AR

PV Reactive Fower Flow INT16_iE

PV Pover Factor Floz INT16_iB

PV DC1 Voltage INTLO_AR

F¥ DCl Current Flow INT16_AE

PV DC1 Power Floa INT16_iB

F¥ DC2 Voltaze Floa: INT16_4E

F¥ DC2 Current Flow INT16_AE

BV DC2 Power Flow INT16_4E

PV AC-L1 Voltage Floa: INT16_4B

F¥ 4C-L2 Voltage INT1E 4B
PV 40-L3 Voltage INTI6_4B

PV AC-L1 Current INT16_4E

PV AC-LI Current INTLO_AR

Fig.14 Computation Management

4.2.6.2 ADD COMPUTATION

+ Aadd

Click to add computation, the system will assign a unique serial number

automatically. Click “Edit” to modify the computation name (Both Chinese and English), type, default
value, calculation method, address (decimalism), etc. Click “Delete” to delete the computation, and the
serial number of the computation can’t be used again.

The name of the computation must be unique. In addition, the type and calculation method of the
computation should be correctly configured. Otherwise, the correct value cannot be calculated. For
more details of the configuration about the type and calculation method, see the following section.

Type [String(Value) v | (# strinz

lsthod |UINT_BITS_4B

Dafault Value [0

+

Address —

<

Function Code [03

Magnificati [1

Start —

+

+

Digit —

[ Continuous increase

v Ok

Fig.15 Add Computation
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4.2.6.3 COMPUTATION TYPE

4.2.6.3.1 FLOAT-POINT TYPE

Its value is a floating-point number, which can be directly displayed on touch screen for displaying
various numerical parameters of the device.

If the absolute value of the computation is greater than or equal to 10000, the decimal digit is not
displayed; if it is less than 10000, no decimal digit is displayed when the computation multiplier is 1,
while 1 decimal digit is displayed when the computation multiplier is 10, 2 decimal digits are displayed
when the computation multiplier is 100. And so on, the different number of decimal digits are displayed
according to the computation multiplier.

4.2.6.3.2 STRING (VALUE) TYPE

Its value is an integer, which is used to display the running status of the device. Suppose the string
list of computation is configured as the following figure below, and its value is 85, the touch screen
displays “Power Limit Disabled”.

Modify String

Delete

170 Power limit enabled
85 Pover linit diskhled
: \ |

Fig.16 String (Value) Type
4.2.6.3.3 STRING (BIT) TYPE

Its value is Boolean array used to display the alarm information of the device. Suppose that the
string list of computation is configured as the following figure, and its value is Boolean array [FALSE,
TRUE, TRUE, TRUE], the touch screen displays “Mains Phase Loss, Low Water Level, Low Oil Pressure”.

In the popup window of the home page, all alarms could be displayed and one piece of alarm
information will displayed for each line.
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Modify String

low pattery voltage

mains phase loss Telet

low water level Delet

low 0il pressure Delet

AR EAL R
RIS
ERIIERIER K

Fig.17 String (Bit) Type
4.2.6.4 ASSIGNMENT OF COMPUTATION

4.2.6.4.1 ILLUSTRATION

According to the different binding relationships of computation, its calculation and assignment
operation of the value are different.

4.2.6.4.2 ASSIGNMENT OF UNBOUND DEVICE

Unbound floating-point, string (bit) computations are assigned by coverting computations, settings,
internal variables and constants according to PLC logic.
The computation of floating-point type only needs to set name, type and default value, other

configurations are invalid.
The computation of string (value) type only needs to set name, type, string list, default value, other

configurations are invalid.
Conversion operation supported by PLC include: +, -, *, /, %, absolute value, max., min., mean value,

assignment, as the following figure:

ﬁ Variable %
Z=f(x, y)
z Computa w || 10 |PY¥ Generation Today n
x Computa: v || 108 |GEN generation today n
+
y : =
/
ibs Cancel
Mazx
Min
Ford
Z=x

Fig.18 PLC Conversion Operation
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For instance, suppose that there are three computations named “Photovoltaic Power Generation
Today”, “Wind Power Generation Today” and “Unit Power Generation Today”. Then define the
computation named “Total Power Generation Today”, whose value is the sum of the above three
computations, as shown in the figure below:

PV generation today Float INT16_4B 03 100

0
s

WTS generation today Float INT16_LE 03 100

Genset generation today Float INT16_4B 03 200

oo ole
[ S P Y

Generation today Float HONE

Fig.19 Computation Example

The value of “Total Power Generation Today” is assigned by the computation of user-defined PLC
logic, as shown in the figure below:

| [HOIO] ] | [Ololololoe
PEBBTF""ECEOE0N
B0 X (@
(| '@ I Edit ¥1 = PV zeneration today + WTS zeneration today
O @ I Edit Generation today = ¥1 + Genset zeneration today

Fig.20 Example of Computation Coversion
4.2.6.4.3 ASSIGNMENT OF BOUND DEVICE

The computation bound to the device requires correct configuration of its calculation method. The
system calculates and assigns the values according to the real-time data of the device, or assigns
values via PLC logic.

The calculation method is valid only for the computation bound to the device, while it is invaild for
the computation that is not bound to the device.

If the calculation method configured for the computation bound to the device doesn’t match with
the type or function code, the default value remains unchanged.

The details are as follows:

1) NONE

Suitable for computions of floating-point type and string (value) type.

Only when the calculation method of the computation bound to device is set to NONE, the value
can be assigned by PLC logic operation; Other methods can only calculate and assign values according
to the real-time data of the device, the value is invalid in PLC logic operation.

2) UINT-COIL

Suitable for computions of floating-point type and string (value) type, applicable for 01 function
code, the datarangeis O or 1.

Coil register status is ON, the compution value is 1, if the status is OFF, the computation value is 0.

3) BOOLEANS_BITS_AB

Suitable for string (bit) computation, appliable for function code 03.

If string (bit) computation is selected, only need to configure the name, type, string list, calculation
method, address, function code, start bit, digit, other configurations are invalid. The data range of start
bit is 0~15, the bits should be same as the string list.
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Suppose that the computation is configured as the figure below, and the register value of address
1 is 0x0044 (MSB 0000 0000 0010 1100 LSB), 4 bits are intercepted from index 0, and the computation
value is Boolean data [FALSE, FALSE, TRUE, TRUE].

Modify

MName |Genset Alarms| |
Type |String(Bit) v
Method [BOOLEANS_BITS_AB v

Default Value

0 |

Address —

03

Function Code

Maznificati |1
Start —
Digit -

Fig.21 BOOLS_BITS_AB Calculation Method

4) UNIT_BITS_AB

Suitable for floating-point, string (value) computation, appliable for function code 03 and the data
range is 0~65535.

The data range of start bit is 0~15, and the data range of digit is 0~16, the sum of start bit and digit
number should less than 16.

Suppose that the computation is configured as the figure below, the register value of address 1 is
0x0044 (MSB 0000 0000 0010 1100 LSB), 4 bits are intercepted from index 0, and the intercepted
hexadecimal number is 0x1100, which is converted into unsigned 16-bit integer decimal number is 12,
after multiplying by 1, the computation value is 12.

Modify

Wame |Cust0m Name |
Type |F10at v | [# String
Method |UINT_BITS_AB v

Dafault Value |0 |

Address —

Function Code |03

Magnificati |1

Start —

Digit —

Fig.22 UINT_BITS_AB Calculation Method
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5) INT8_A_AB

Suitable for floating-point, string (value) computation, appliable for function code 03 and the data

range is -128~127.

Suppose that the computation is configured as the figure below, the register value of address 1 is
0x34CC, make the first byte 0x34 convert into the signed 8-bit integer decimal number is 52, after
multiplying by 1, the computation value is 52.

6) INT32_DCBA

Wame |Cust0m Name |
Type |F10a‘t v | [# String
Method |INTS_&_4B v

Dafault Value |0 |

- B

Function Code |03 v |
Wagnificati |1 |
= 0 +
— 4 +

Fig.23 INT8_A_AB Calculation Method

Suitable for floating-point, string (value) computation, appliable for function code 03 and the data
range is -2147483648~2147483647.
Suppose that the computation is configured as the figure below, the register value of address 1 is
OxFEDC, and the register value of address 2 is OxBAFF, according to the sequence of DCBA, make
(OXFFBADCFE) convert into the signed 32-bit integer decimal number is -4530946, after multiplying by 1,
the computation value is -4530946.

Name |Signed 32-bit |
Type |F10at v | [# String
Nethod |INT32_DCBA v

Dafault Value |0 |

S - B

Function Code |03 v |
Wagnificati |1 |
— 0 +
-— 0 +

[ Continuous increase

Fig.24 INT32_DCBA Calculation Method
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The calculation method is shown as the table below:

Table 5 Calculation Method

Method Description Example
NONE PLC logic operation assignment or | Computation 2= Computation 1+ Internal
as a constant Variable 1
UINT_COIL Coil register status ON: 1, OFF: 0
Hexadecimal: OXFEFC
) . Binary System: MSB 1111 1110 1111 1100
BOOLS_BITS_AB | Get a Boolean array of multiple bits
- - y dHipie bl LSB Intercept 4 bits from the first bit=>
[false, true, true, true]
Hexadecimal: OXFEFC
Get an unsigned 16-bit integer of | Binary System: MSB 1111 1110 1111 1100
UINT_BITS_AB . , . . .
multiple bits LSB Intercept 3 bits from the first bit
0x110=>6
Get a signed 8-bit integer of |, ,
INT8_A_AB FEFC” ==>-2
pre-byte
- o ;
INTS_B_AB Get a signed 8-bit integer o EEFC” =25 -4
post-byte
Get an unsigned 8-bit integer of
UINTS_A_AB unsig t Integ "FEFC" ==> 254
pre-byte
- o :
UINTS_BAB Get an unsigned 8-bit integer o YFEFC” 22> 250
post-byte
Get igned 16-bit int f AB
INT16_AB Yy Y " B “FEFC” ==>-260
sequence
Get a signed 16-bit integer of BA | , B
INT16_BA FEFC” ==>-770
sequence
X 16t | :
UINT16_AB Get an unsigned 16-bit integer o "EEFC” ==> 65076
AB sequence
Get an unsigned 16-bit integer of | |, )
UINT16_BA BA FEFC” ==> 64766
Get a signed 32-bit integer of ABCD | |, .
INT32_ABCD FEDCBAFF” =>-19088641
sequence
Get a signed 32-bit integer of DCBA | |, .
INT32_DCBA FEDCBAFF” =>-4530946
sequence
Get a signed 32-bit integer of BADC | |, .
INT32_BADC FEDCBAFF" =>-587268166
sequence
Get a signed 32-bit integer of CDAB | |, .
INT32_CDAB FEDCBAFF” =>-1157628196
sequence
Get an unsigned 32-bit integer of | |, .
UINT32_ABCD FEDCBAFF” => 4275878655
ABCD sequence
Get igned 32-bit int f
UINT32.DCBA | o an unsigne 't INMEIET O | weEpCBAFF” => 4290436350
DCBA sequence
Get igned 32-bit int f
UINT32_BADC | o an tnsigne " IMEGEr O «cepCBAFF” => 3707699130
BADC sequence
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Method Description Example

Get igned 32-bit int f

UINT32_CDAB | o' @n unsigne "t INeGer O wrEpCBAFF” => 313733910
CDAB sequence

FLOAT32_ABCD | O°t 32-bit floating-point number of |...n o) e . 1 4670055E38
ABCD sequence

FLOAT32 DCBA Get 32-bit floating-point number of "0080C842" => 100.25
DCBA sequence

FLOAT32_BADG | O°t 32:bit floating-point number of | ..o e . s 249065517
BADC sequence

FLOAT32_CDAB | C°t 32:bit floating-point number of | ..o\ cev . 001953001
CDAB sequence

4.2.7 HOMEPAGE SETTING OF TOUCH SCREEN

4.2.7.1 ILLUSTRATION

This section will describe the homepage configuration of touch screen by PC test software, and
introduce how to display the various parameters, status and alarm information.

Up to 10 energy devices can be configured in upper left part of touch screen homepage. (Each
device is called an energy flow, similar to the followings), and three diagrams are configured in right
part. The configuration of PC is shown as the following figure:

‘i’o}‘[-»

Quit

Home

NOTE: The PC data is only used for placeholder display, and the actual data is subject to the display of touch screen.

] S ol A
B B e & M
Running Running Running
J.A_L =
N\ ol | + |
21> |
| — ]
Today Pover Today Power s0c
1000kWh 1000kWh 1000%
Active Power Active Power Active Power
1000kW 1000kW 1000kW hctive Power
Today Power Today Power Today Power
1000kWh 1000kWh 1000kWh l
hetive Power hetive Power Active Power
1000kW 1000kW 1000kW
Total Consuption
Rl R JrRunene)

O

Total Fower

Fig.25 Homepage Configuration (PC)

The display of touch screen is shown as follows:
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HMUSN-EMS

Running Running Running

Today Power(kWh) Today Power(kWh) S0C(%)

125 125 85

Active Power(kW) Active Power(kW) Active Power(kW)

225 225 225

Active Power

Running Running Running

r

ki

Today Power(kWh) Today Power(kWh) Today Power(kWh)

125 125 125

Active Power(kW) Active Power(kW) Active Power(kW) Wrsgow

225 225 1225 Total Power

Total Consuption

2023/08/29 06:45:16

Fig.26 Homepage Display (Touch Screen)
4.2.7.2 HOMEPAGE CONFIGURATION

To add a PV energy flow to the energy flow display area, drag the PV icon in the option area ( or
other energy flows) to the specified position of the display area. From 1 to 10, the sequence number of
the energy flow is where it is located (the sequence number of the first line is 1-5, and the second line is
6-10). The number of energy flow is 2 as shown in the following figure.

Drag the style icon from the digram options part to the display part to add a diagram of the
selected style to the corresponding area.

4 B & &

Rurning Running Ramning Co—
‘ e \
= N =L
OR= A

Today Fower Today Power soc
1000kWh 1000kWh 1000%
Active Pover Active Poer Active Pover

1000kW 1000kW 1000kW Active Pover

PowiDisplay l l Chart Display []x]

Today Pover Today Pover Today Power

1000k¥Wh 1000kWh 1000kWh l
hctive Povex Active Pover hctive Pover

1000kW 1000kW 1000kW

Total Consuption

R

Running Running Tumning ( \

Total Power

Fig.27 Hompage Configuration Area (PC)

HMUB8N-EMS Hybrid Energy Control System User Manual Page 25 of 69



SmartGen

Write the configuration into the touch screen, and the energy flow, optional data, diagram are
displayed in the setting area, as shown in the figure below:

Running

Today Power(kWh)

125

Active Power(kW)

225

Running

Today Power(kWh)

125

Active Power(kW)

225

2023/08/29 06:45:16

HMUBN-EMS

Running Running

Today Power(kWh) SOC(%)

125 85

Active Power(kW) Active Power(kW)

225 225

Running

ke
Today Power(kWh)

125

Active Power(kW)

1225

Today Power(kWh)

125

Active Power(kW)

225

4.2.7.3 ENERGY FLOW CONFIGURATION

Active Power

Total Consuption

WIS (kW)

Total Power

Fig.28 Homepage Display Area (Touch Screen)

Click & of PC, or double-click the icon of energy flow to configure it. Please pay attention to the

red marked number in the figure below should correspond to the slave computer:

Edit

Tcon

Nodule Status

Status Color

Icon Status

11 F¥ State

14E2PV state color

144FV icon state

Direction 88PV Direction

Binding module |PVb v |
-Key data 1

Computation 16PV Generation Today

Name |Generatiun Today

Tnit |kWh v Display symbols m
- Koy data 2

Computation 1? PV Active Power n
Name |Ac‘tive Power |
Unit |kw e | Display symbols

Fig.29 Energy Flow Configuration

HMUS8N-EMS Hybrid Energy Control System User Manual

Page 26 of 69



SmartGen

Click ﬂ to pop up computation selection as the following figure, select the computation and

Nethod Ad rt nate Binding
1 IV State String(... 400 Display NONE 1 PV
2 PV Alarms String(... 0 Display || BOOLEANS BITS AR 03 1] 0 0 1 PV
3 PV Warninzs Stringl... 0 Display || BOOLEAWS BITS_AB 03 0 0 0 1 PV
4 PV Furming Float 0 UINT_BITS_AE 03 1] 0 0 1 i
5 PV Common Alarm Float 0 UINT_BITS_&E 03 1] 0 0 1 PV
6 PV Common Warning Float 0 UINT_BITS_AE 03 0 0 0 1 PV
g F¥ Direction Float 0 UINT_BITS_AE 03 0 0 0 1 PV
9 FV Stopped Float 0 UINT_EITS_AE 03 0 0 0 1 FYV
10 PY Generation Today Float 0 UINT3Z_AECD 03 0 1 PV
11 PV Total Power Genera... Float 4] UINT3Z_ABCD 03 Q 1 PV
12 PV Active Power Float 0 INT16_AB 03 4] 1 PV
13 PV Reactive Power Float 0 INT16_AB 03 4] 1 PV
14 PV Power Factox Float 0 INT16_4B 03 4] 1 BV
15 PV D1 Voltage Float 0 INT16_4B 03 0 1 PV
16 P¥ D01 Current Float ] INT16_&B 03 b} 1 PV
17 F¥ DC1 Power Float ] INT16_&B 03 b} 1 PV
13 PY D02 Voltage Float ] INT16_&E 03 b} 1 PV
19 FY D02 Current Float ] INT16_AE 03 L} 1 PV
20 F¥ DCZ Fower Float 0 INT16_4E 03 0 1 FYV
21 PV AC-L1 Voltage Float 4] INT16_AB 03 Q 1 PV
D arr 14 il n TNT1 4B n I 1 B >

Fig.30 Computation Selection

1) Energy Flow Status String
It applies to string (value) computation.The strings corresponding to the bound compution are
displayed here. Suppose the bound computation is configured as the follwing figure, the slave
computer displays “Status 4" by default. If the compution value is 100, “Status 1” is displayed. If the
computation value is not within the preset range, “-" is displayed.

Modify

[PV State

Type String (Value) v | Delete
Fethod HowE v | 100 Statel Delate
200 State? Delete

Default Value |400 |
—— ano Stated Delete
Address - 0 + 400 Stated Delete

200 Stated Delete
Function Code |01 i

Go0 Statef) Telete

Nagnificati 1

e

Start - 0 &=

Digit — 0 +

! Toltagze Float o]
| Toltage Float 0
Current Float 0
| Current Float 0
| Current Float 0
requency Float 0 T T T T T T T

Fig.31 Status Computation Example
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The bound computation can be changed by PLC logic to realize the display of the running status
and alarm information of the device during operation. The example of PLC logic is as follows:

0@

When PV Common Alarm = 1, top home block show PV Alarms

- o

O

FV Common Alarm

HomeBlock 1

@
o

A——{)

Action

Action type |UI Bind

Home

Computation

z

PV Alarmz

0K

Cancel

U

Fig.32 Example 1 of Status Change Bound Computation

O 'Q_' I WYhen PV Common Warnings = 1, top home block show PV Warnings
|®. I F‘I—laf_ﬁﬁ;n HomeBlock 1 Action >
O ™ Il { ) . .
@ J 11 U 1 Action type (UI Bind w U
- Home 1 =
Computation 3 |PV Warnings n
0K Cancel
Fig.33 Example 2 of Status Change Bound Computation
O .@. I When PV Common Warnings iz not 1 and PV Common &4larms is not 1, top home block show Rurming
. Status
|®. I F\agﬁﬁ:n HomeBlock Action X
- Li { ; ; v
@ 3 7 4| 1 dotion type UL Bind
U U
= Home 1 =
FV Alarms
1 Computation 2 |PV Alarms n
g7l
.

Fig.34 Example 3 of Status Change Bound Computation

Home

is the serial number correspingding to the energy flow.
2) Background Color of Energy Flow Status
It applies to floating-point computation, the background color of text can be changed according to
the bound computation. Suppose that the color matching settings of PC are as follows:
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1D 1
Name ‘Stupped
o -

— 0 +

Transparency

Color

Transparency

— I +

Hame

Color

Transparency

|Warnings

- +

Color

Transparency

The bound computation is configured as the following figure, the default value is 1, and the color of

corresponding ID is the “Stop” color.

Fig.35 Color Matching Set

Wame

Tvpe
Nethod
Default
Address
Functio
Magnifi
Start

Digit

Modify

BV state color |

[Float [ @ s |

[ONE a3
Value [0 |
=[ o [+
n Code 01 v
cati 1 |
=[ o [+
=[ o [+

Fig.36 Example of Status Background Color Computation

The computation is assigned by PLC logic operation, such as the figure of PLC logic below:
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Vhen PV run normally, assign 4 to PV status color

U
) Q
- >

FV Running PV state coler

& 0

When PV i= stopped, assign 1 to PV status color

PV 3topped FV cstate color

- e

20

O I@' & VYhen PV has alarms, assign 2 to PV status color
o+ FV Common Alarm PV state color
| |

O @ + Il :)
=S —
oo +

O '@' & VWhen PY has warnings, assign 3 to PV status color
— PV Common -
|ﬁl I Warning FV state color

[0 ™=

B —a—g0

Fig.37 Example of Status Background Change

When PV is in normal running, the computation value is 4, and the text background color is “Normal
Running” color, when PV stops, the computation value is 1, the text background color is “Stop” color, it
displays black if the computation value is not configured with the corresponding color.

3) Energy Flow Icon

Click to change the energy flow icon, the supported icons are shown below:

Select icon

Fig.38 Energy Flow Icons
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4) Status of Energy Flow Icon

It applies to floating-point computation, icons can be changed flashing or static according to the
computation value.

Suppose that the computation is configured as the following figure:

Modify
Name PV icon state] |
Type [Float v || @ strine

Nethod [NONE v |

Default Value |0 |

- 0 +
01
1
- 0 +
- 0 o

(W Cancel

Fig.39 Example of Icon Status Computation

This computation is assigned by PLC logic, such as the PLC logic of the following figure:

- t . .
O '-@' & VYhen PV has alavms, aszsign 1 to PV status icon

- + FV Common Alarm FV state color

O I'@ + I ;)

O '-@' I When PV hasz no alarms, assign 0 to PV status icon
e + PV Common Alarm PV state color

O @ Lz ()

Fig.40 Example of Icon Status Change

When there is no alarm of PV, the computation value is 0, the PV icon will be static, when the PV
icon alarms, the computation value is not 0, the PV icon starts to flash.

5) Click Event of Energy Flow Icon

Click the icon to jump to the details of the corresponding module according to the “Bound Module”.
If “Bound Module” is not configured, the click will not take effect.

6) Energy Flow Data 1

- Key data 1

Computation 0 n
Name |T0day power |

Tnit |k‘|'|'h A | Display symbols

Fig.41 Energy Flow Data 1
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Click ﬂ to select the bound computation, which applies to the floating-point computation, the

value is displyed on slave computer. The name and unit displayed on the slave computer can be
customized. If “Data Display Sign” is switched on, both positive and negative signs of the computation
value will be displayed. If “Data Display Sign” is switched off, the negative sign will be displayed if the
computation value is negative.

7) Energy Flow Data 2

The configuraton method is the same to “Energy Flow Data 1”.

8) Energy Flow Direction

It applies to the bound floating-point computation, according to its value, the energy flow arrow can
point to the busbar or icon.

When the value of bound computation is 0, it will point to the busbar, while the value is not 0, it will
point to icon. The bound computation can be calculated and assigned according to the real-time data of
the device, or by PLC logic operation according to actual situation.

9) Optional Chart

The data source of the chart is the database. Each chart needs to be bound to a database, and the
data is displayed in the form of a chart. See the following detais about the database in next section.

Curve Settings

e &

Name ‘ﬁctive Fower ‘

Data ‘U-Active Fower A ‘

Fig.42 Optional Chart

4

the supported styles include line chart, histogram, up/down histogram, ring chart (displyed as
percentage), pie chart (displayed as specific value), as shown below:

The displayed chart name on slave computer can be customized. Click to select chart style,

Select Tf.-"IZ:- =]

& IIO|| =Ii:

Q€

Fig.43 Chart Styles

@)
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4.2.8 MODULE CONFIGURATION

4.2.8.1 ILLUSTRATION

Each module corresponds to a detail page of slave computer, which can customize the name, data
display, table header data, charts. Please pay attention to the red marked number should be matched

with the slave computer.

The PC configuration is shown as the following figure:

PY

The slave computer is displayed as below:

0

U-phase current (A)

Apparent pow

Power factor

Daily charge(kWh)
System voltage(V)
Max cell voltage(V)

Min cell temp(°C)

2023/08/29 09:08:21

Fig.44 Module Configuration (PC)

0

V-phase current (A)

Active power(kW)

U-phase current(A)

Daily discharge(kWh)

System current(A)
Min cell voltage(V)

Avg. cell temp(C)

Min disc

07:40

V-phase current(A)

System SOC(%)
Avg. cell voltage(V)

Max charge «

Pos. insulation (k)

Max d

07:45

Gen Powser (

Total charge(kWh)

Fig.45 Module Display (Touch Screen)

Frequency(Hz)

W-phase current(A)
Total dischange(kwh)
System SOH(%)

Max cell temp(“C)

Max disch,

Neg. insulation(k)

M ¢
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4.2.8.2 TITLE BAR SETTING

It includes module icon, module name, module status. Among which the module status can be
bound to the computation and display the device running status by the computation value.

a4l Icon

Click

Click

Fig.46 Module Icons

displayed on the title bar of the details, as is shown below:

Mame

Computatio

Irunning state

1 |FV State

4.2.8.3 DATADISPLAY

Fig.47 Title Bar Setting

Click to display all the data, as the following figure:
> 1 Generation Today KW [10] — PV Generation Today [ Eair |
2 Generation Total kWh [11] - PV Total Fower Generation Edit Delete
3 Active Power Ly [12] - P¥ Active Power Edit Delete
4 Reactive Power kvax [13] - PV Reactive Pover Bdit Delate
5 Power Factor [14] — PV Power Factor Edit Delete
6 pcl v [15] - F¥ DC1 ¥oltage Tdit Delata
7 ncl A [18] - P¥ DCL Current Edit Delete
8 ncl Ly [17] — PV DC1 Power Edit Delete
9 ac Hz [27] = PV AC Frequency Edit Delete
10 D Xs [18] — P¥ DC2 Voltage Edit Delete
11 nc2 A [13] — PV DC2Z Current Edit Delete
12 jrisk] kW [20] - PV DC2 Power Edit Delete
13 AC-L1 v [21] - PV 4C-L1 Voltage Edit Delete
14 AC-LZ T [22] — PV AC-LZ Voltagze Edit Delete
15 AC-L3 T [23] - PV AC-L3 Voltage Edit Delete
16 AC-L1 A [24] - PV AC-L1 Cwrrent Edit Delete
17 AC-LZ A [25] — PV AC-L2 Cwrrent Edit Delete
18 AC-L3 & [28] — PV AC-L3 Current Edit Delete

Fig.48 Computation Selection

to select the module icon, the supported icons are as the following figure:

to select any computation, which is suitable for string (value) computation and
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o to add a data option, of which the display name and unit can be customized

Click

and bound to a computation to display the computation value or the corresponding string.

Name [sr:uc |

Unit [% v |

Computatio 3 [=02 n

Fig.49 Module Data

4.2.8.4 TABLE HEADER MANAGEMENT

Click Lttt to set two table headers. The data source is the data item added to the detail

page, and the max. value and min. value of the dial plate need to be set, as shown in the following
figure:

Header Settings

Data [l—Datal h | Data [2—Data2 v |

Fig.50 Table Header Management

4.2.8.5 CHART SETTING

Click b Curve to set a chart and select the style, the data source is bound to a data base that

in form of chart display. The specific configuration is the same as the chart selected on the homepage.
The details can refer to the following section.
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4.2.9 DATABASE SETTING
4.29.1 ILLUSTRATION

The database is used to display the line charts, bar charts, ring charts or pie charts. Each chart has
only one database bound to it, and the chart is updated in real-time as the database changes.

Databases are divied into minute database, hour database, day database, month database, year
database. Each database can be set as single point data or accumulated data.

4.2.9.2 SINGLE POINT DATA
Single point data is time record data.

Table 6 Types of Single Point Database

Types Description

Data is read and stored at 0s/min. The database points to the next data address.
Circularly cover the data and save the latest 60 items.

Data is read and stored at every hour. The database points to the next data address.
Circular over the data and save the latest 24 items.

Data is read and stored at every 0 o’ clock. The database points to the next data
Day address.

Circular over the data and save the latest 30 items.

Data is read and stored at the beginning of each month. The database points to the
Month next data address.

Circular over the data and save the latest 12 items.

Data is read and stored at the beginning of each year. The database points to the
Year next data address.

Circular over the data and save the latest 50 items.

Minute

Hour

It is assumed that a computation of PV active power is added to the minute database as the data
source, which is calcuted and assigned through the real-time data of the device. The system reads the
value of the PV active power every minute and stores the data. The database points to the next data,
and so on, and saves the latest 60 items.

Other types of database are similar.

4.29.3 ACCUMULATED DATA

Accumulated data is the accumulation of setting source data. The data is read once per second,
and the data read every second is accumulated. If the data is not read from data source
(communication failure), data source is 0.

Table 7 Types of Accumulated Database

Types Description

Data is stored at 0s/min. The database points to the next data address and clears
Minute the accumulated data.

Circularly cover the data and save the latest 60 items.

Data is stored at every hour. The database points to the next data address and

Hour clears the accumulated data.
Circular over the data and save the latest 24 items.
Day Data is read and stored at every 0 o' clock. The database points to the next data
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Types Description
address and clears the accumulated data.
Circular over the data and save the latest 30 items.
Data is read and stored at the beginning of each month. The database points to the
Month next data address and clears the accumulated data.
Circular over the data and save the latest 12 items.
Data is read and stored at the beginning of each year. The database points to the
Year next data address and clears the accumulated data.
Circular over the data and save the latest 50 items.

It is assumed that a computation of PV generation is added to the minute database as the data
source. The PV generation per second is calcuted and assigned by PLC logic, and PV active power is
calculated and assigned by real-time data of device, which is shown in the following figure:

D€ ¥ [ Edit | PV Generation = PV Active Power / 3600

Fig.51 Accumulated Data Example of Minute Database

The system reads PV generation value once a second, and accumulates the data read every
second, that is, the total PV generation. Data is stored at every minute, the database points to the net
data, starting from 0, and so on, savng the latest 60 items.

Other types of database are similar.

4.2.9.4 DATA SOURCE

[# Edit Data

Click to add up to 5 computations as the data source, the string (bit) value

computation is not supported, as shown in the following figure:

Name Init

[11]-B¥ Total Powsr Generation BV kW -
[A4]-WTE generation total ¥Ts W
[3T] Mainz generation total Mains kW
[109]-GEN generation total GENSET ey

Fig.52 Data Source
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Each database corresponds to a chart, and each computation corresponds to a curve or category

in chart. Click to customize each curve or the name and unit of the category as the figure note,
as shown in the following figure:

Modify
Computation | 11 |PV Total Power Generation n
Name PV |
Uit klih v |

Fig.53 Chart Option Settings

4.29.5 CHART TYPE

Line chart, a computation corresponds to a curve, the slave computer displys as the following
figure:

Generation Total

200,000

178,240
169,841
) 161,450
160,000 153,059

141,992
135273

120,000

1819 1820 1821
PV (kWh) * WTS (kWh) = PCS (kWh)

Fig.54 Line Chart

Histogram, the slave computer displys as the following figure:

141,992
135273 134,320
128,560
121,847

1819 1820 1821
PV (kWh) * WTS (kWh) = PCS (KWh)

Fig.55 Histogram

HMUS8N-EMS Hybrid Energy Control System User Manual Page 38 of 69



SmartGen

Compared with the histogram, only take the first two items of data in the database, the slave
computer displys as the following figure:

63680

6145

161450 T _—
- 186646

195040

18:20 :al
PV (kwh) © WTS (kwh)

Fig.56 Histogram Comparison

Pie chart: take the most approximate value of each data in the database, the slave computer
displys as the following figure:

Generation Total

Fig.57 Pie Chart

Ring chart: take the most approximate value of each data in the database and calculate its
percentage, the slave computer displays as the following figure:

Generation Total

WTS (kWH)

Fig.58 Ring Chart
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4.2.10 SETTING MANAGEMENT
4.2.10.1 ILLUSTRATION

Settings are the supplement to the computation, the values can be saved after a power failure,
which can be used to save the coefficient, threshold, status, etc. It can be divided into key type, value
type, and both of them are floating-point value and can take part in the PLC logic operation. In addition
to the floating-point value, the key type also has the corresponding string.

The functional-related settings can be put in the same group when adding. Click “Edit” to modify
the name, type, default value, permission, unit of the setings, and click “Delete” to delete the
computation.

The setting value can be manually modified in setting page of slave computer, or assigned by PLC
logic operation, or modified by PC. The figure of PC setting screen is shown as follows:

HNUSN-EMS V1.1.0.0 - onf — O X

Custom Settings

Quit

pes

> Rated active power 500 k¥ [& Edit
> Rated reactive power 500 kvar
>  PCS cut-off discharge SOC 30 % [& Edit

> PCS cut-off charge SOC 1000 %

PV x
Name v | + s

> PV rated active power 500 k¥ & Edit elets

> PV rated reactive power 500 kvar

Fig.59 Setting Management (PC)

The figure of slave computer screen is shown as follows:
{2 Setting

PCS

Rated active power: 500.0 kW
Port
Rated reactive power: 500.0 kvar
Debug
PCS cut-off discharge SOC: 30.0 %

History PCS cut-off charge SOC: 100.0 %

System PV

PV rated active power: 500.0 kW

PV rated reactive power: 500.0 kvar

2023/02/13 18:18:12

Fig.60 Setting Management ( Touch Screen)
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4.2.10.2 FLOATING-POINT TYPE SETTING

The value of setting is floating-point, and can be set as default value, custom unit.
Suppose the setting is configured as the following figure:

Modity
Hame Max S0C |
Type [Fioat v
Limit Mo password required v |
Default 130 \
Uit % v |

Fig.61 Example of Floating-point Setting 1

This setting can be used as threshold value, when the energy storage SOC is less than or equal to
30%, the discharge will be stopped, as shown in the figure below:

Fe T PCS 80C 0x05 "
1% ] Condition *
| ()
@ <-1=‘:JE g M Condition Type Computation ~ J
discharge S0C
Polarity Normally open ~
Computation 36 |PCS S0C n
Tezt = ~
Value 1 Custom © ~| PCS cut—off discharze SOC ~
0K Cancel

Fig.62 Example of Setting Usage 1

Suppose the setting is configured as the following figure:

Nodify
Hame [Bquivalent economic factors |
Type [Float v
Limit Mo password required v |
Defaul t 0.7 |
Unit |3/K¥n v

Fig.63 Example of Floating-point Setting 2

This setting can be used as a coefficient to calculate the equivalent economic income of PV power
generation today, as shown in the following figure:
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O ‘@' 3 Z=1ix, v) ﬂ Variable X
7=f(x, v)
z Computa + || 139 |Equivalent savings n
x Computa ~ || 10 |P¥ Generation Today n
Operator i )
¥ Custom | v |Equivalent economic factors -
(i) Cancel

Fig.64 Example of Setting Usage 2
4.2.10.3 KEY TYPE SETTING

The value of the setting is the index value of the option, from 0 to display the corresponding string.
In key option settings, the selected option is the default value.
Suppose the setting is configured as the following figure:

Add

Hame [Rurming Node W +

s Jker Y || ® eria viea (x ]

Limit |ND password required ~ | O Retention 0

Default Grid tied 3 Bz ecbem 0
+ O

Fig.65 Key Type Setting

The setting can be used as a flag, and perform different PLC logic operations according to the
different states of the flag, as shown below:

O@ § crid tied

s 1 Running Mode Flag# 1
n@s T 0
B =
O '@' I Fetention

s b Running Mode Flaz# 10
n@: T 0

B e
0 '@' I Zero carbon

s b Funning Mcde Flag# 20
n @3 T 0

B e
U Q P oidone

IQI I Running Mode Flaz# 30
[ ™=

B —a—g0

=3

Fig.66 Usage Example of Key Type Setting
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4.2.10.4 PERMISSION MANAGEMENT

There are three modification permissions for setting: “No Password”, “Only Confirm", “Password

Confirm”. If the permission to change the setting value is “No Password”, the value can be modified

directly. If the permission to change the setting value is “Only Confirm”, click “confirm” to modify its
value, shown as below:

Edit Configuration2 (Only Confirm)

Fig.67 Only Confirm

If the modification permission is “Password Confirm”, the value can be modified after entering the
correct password. The management password is “318" as default, it can be modified via PC and the
password input box is as follows:

Please input password

Fig.68 Password Confirm

4.2.11 COLOR SETTING

The color value and name and be preset. The system automatically assigns serial number to each
color value, it starts from 1. According to the floating-point computation value, the corresponding color
value can be selected.

Add the setting as the following figure, if the computation is 2, the corresponsing color value is
“Alarm Color”.

HMUSN-ENS V1. 1.0.0 - [D:\Contis. jsenc]

Fig.69 Color Management
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4.2.12 PLCINTRODUCTION

4.2.12.1 ILLUSTRATION

As the introduction of the above section, after the communication establishement between PC and
external device, the real-time data is obtained continuously, including various parameters, running
status, alarm information, etc, which is converted into the computation and displayed on slave
computer to realized the remote monitoring of the external device.

Through the PLC logic operation, the computation, internal variables and settings can be converted
to each other to control the display of the slave computer, and can send to the external device the
Modbus request to realize the remote control of external device, which is more flexible and convenient
to meet the business requirements.

4.2.12.2 PLCEDITING INTERFACE

PLC editing interface is divided into condition area, action area, setting area and logic editing area,
as shown below:

P (=) ) [®] 50 B 1S 5) ™) =™ =) == =) <= Condition
=== ) (E) (= g*m?m,:nM X'1[l)] e Action
o BEE OX (@@ @ Setting
ID '@' I Grid tied mode, =zet Flag#l tzue P_ Labe'
a1t Rl o w
P& —&o—&
- Condition  Action - '
| | 'Q' I Retention mode, =zet Flagh? tzrue LOgIC
vy + Running Mode Flaz=Z
Io @ Il 0
@ SILL [\

Fig.70 PLC Editing Interface
4.2.12.3 CONDITION AREA ELEMENTS

Drag the corresponding condition icon to the logic editing area for logical editing. The elements of
condition area are shown as the following table:

Table 8 Elements of PLC Condition Area

Icon | Condition Name Description Example
To test whether the flag is valid.
FLC Flag 1
Condition .
’ Flag Gondition Type |Flag test 41 (B n When Flag 1 is true,

Polarity Nornmally open v

Flag test PLC Flag 1 ~]

condtion is valid; otherwise the
o C— condition is invalid.

To test wheter the counter value
123

+— Counter = —PI —

reaches the set value. Click % of the

When the value of
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‘ Timer

setting area to set the timer.

Condition =
Condition Type Timer test MEC.
Polarity Hormally open v
Timex# 1
[i):e Cancel

Icon | Condition Name Description Example
setting area to set the counter. Counter 1 reaches the set
Condition x| | value, condition is valid;
Condition Type [Conter tost v (3= otherwise the condtion is
l;:i:::z Ilurmally open ~ |nVaI|d
o Canoel
To test whether the delay time of timer
reaches the set value. Click ‘® of __”_
L

When the delay
time of Timer 1 reaches the
set value, condition is valid,
otherwise the condition is
invalid.

&% Cycle Timer

To test whether the cycle timer and
positive pulse reach the set value.

. % .
Click == of setting area to set the

value of cycle timer.

Condition Type Cycle timer

Polarity Hormally open v

Cycle Timex# 1

7
_"_ When the delay
time of Cycle Timer 1 is less
than the set value of positive
pulse time, condition is valid;
otherwise the condtion is
invalid.

X ;' | Internal Variable

To test whether the internal variable
meets the set condtions, and can be
compared with the internal variable,

settings, computation, constant in
pairs.
Condition =
Condition Type Variable v X
Polarity Hormally open ~
Tariable piak ~
Test < v

Value 1

Computatio
Custom Sst

Cancel

—ai—

When internal

variable X1 is less than
constant 100, condition is
valid; otherwise condition is
invalid.

—gi—
e When internal
variable X1 is less than the

value of X2, condition is valid;
otherwise the condition is
invalid.

<PV Active
Bz When internal
variable X1 is less than the

total active power value of
computaion, condition is valid;
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Icon

Condition Name

Description

Example

otherwise the condition is
invalid.

<Rated active
power

When internal
variable X1 is less than the
charging power value of
custom setting, condition is
valid; otherwise the condition
is invalid.

Computation

To test whether the computation
meets the set condtions, floating-point
type and string (value) type are
supported, and can be compared with

the internal variable, settings,
computation, constant in pairs.
Condition =
Condition Type |Computation < Bl
Folarity Normally open ~
Computation 0 =2

Test < ~

Value 1 Constan ~ | |0

27
=)

_J”_

€00 When the value of
computation SOC is less than
the constant 100, condition
is valid; otherwise the
condition is invalid.

_J”_

<-‘*'— When the value of
computation SOC is less than
the value of internal variable
X1, condition is valid;
otherwise the condition is
invalid.

_”_

} E When the value of
compuation A is less than the
value of compuation B,
condition is valid; otherwise
the condition is invalid.

{FCS cut—off

charge 30C

When the value of
computation SOC is less than
charge SOC value, condition is
valid; otherwise the condition
is invalid.

S

Setting

To test whether the setting is meet the
set conditions, and can be compared
with the internal variable, settings,
computation, constant in pairs.

Running Mode

_S”_

- When the value of
running mode is equal to the
constant value 0, condition is

valid; otherwise the condition
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Icon | Condition Name Description Example
Condition X is invalid.
Condition Type |Config set YIS Running Yode
Polarity Normally open ~ I I
s s Reduces C0: factor - S
Test < v “ When the value of

Value 1 Constan ~ | |0

running mode is less than the
value of internal variable X1,
condition is valid; otherwise
the condition is invalid.

Running Mode
_S”_

Frs=== When the value of
running mode is greater than
the value of genset status,
condition is valid; otherwise
the condition is invalid.

——

” <E When the value of
setting A is less than the value
of setting B, condition is valid;
otherwise the condition is
invalid.

To test whether the current time
meets the specific time period of
setting, including start time, but not
the end time.

The start time should be earlier than _’”_When the time of

. the end time, and both of them should .
/| Time slave computer is between

be on th day.
©onthe same day 12:00 and 18:00, condition is

Condition X . . .
valid; otherwise the condition
Condition Type Time of day v y
Polarity Hormally open v IS Invalld'
Start End 00
[i):e Cancel
To test whether the time of the day
meets the condition of the specific
Sunday, Monday
day. |
coneer * When the day of
Condition Type Day of week ~ T‘
Mon. || Week ol e e v slave computer is Sunday or
E Weekly(s) Sunday, Nonday s

Monday, condition is valid;
otherwise the condition is
invalid.
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Icon | Condition Name Description Example

To test whether the current date

meets the conditon of specific date. fst, 2nd

Condition = _mll_

Condition Trpe [Day of nonth =N e When the date of
m Polarit Hormally open ~ A .
o || Date o bt ; slave computer is the first or

F
second day of each month,
condition is valid; otherwise
the condition is invalid.

[1):¢ Cancel
To test whether the number of current
week of a month meets the set
number condition. e ”‘ ?
ondition =11
coret - * : When the date of
Condition Type Week in the month ~ |
15t || Week No. ol e e > slave computer is the first or
' ee) =3 L1 3 MEE] v
ook (s sk Lokt second week of each month,
condition is valid; otherwise
the condition is invalid.
[1):¢ Cancel
To test whether the current month
meets the set month condition.
Condition x T
Condition Type Month 7 _'.x'l I_
r . When the month of
m Polarity Normally open ~
May Month Honth(s) 01,02 v .

. slave computer is Jan. or Feb.,
condition is valid; otherwise
the condition is invalid.

[1):¢ Cancel
To test whether the current year meets
the set year condition. ZiT
When the year of
2025 Year Condition Type Year ~ 2025, .
v — o o = slave computer is 2023,
Year 0 condition is valid; otherwise
o Eancel the condition is invalid.

HMUB8N-EMS Hybrid Energy Control System User Manual

Page 48 of 69




4.2.12.4 ACTION AREA ELEMENTS

Drag the corresponding action icon to the logic editing area for logical editing. The logic conditon
can have multiple logic actions.

Table 9 Elements of PLC Action Area

Icon Action Description Example

Action: Set flagto 1.

Trigger Mode: Triggered when condition is valid. )
—()

> Act when condition is

Action type Set flag ~ ’

Lt : . valid: set flag to 1; act when
ag -

condition is invalid: flag keeps the
0K Bl original state.

Action: Set flag to 0.
Trigger Mode: Triggered when condition is valid.

> Act when condition is
Action type Reset flag v ’

Lt . _ valid: set flag to 0; act when
ag -

condition is invalid: flag keeps the
0K Bl original state.

Action: Toggle flag (if the original flag is 1,it turns
to O; if the original flag is 0, it turns to 1.).
Trigger Mode: Triggered when condition changes

> from invalid to valid (edge trigger) . Act  when  condition

changes from invalid to valid: toggle
flag.

bhotion type Toggle flag ~ ’
Flag# 1 =

3

0K Cancel

Action: Drive flag (set flag to 1 when condition is
avtive; set flag to 0 when condition is invalid).
Trigger Mode: Triggered when condition are valid Flaze 1

’ and invalid. _r()

Act when condtion is

bAotion type Drive flag w ’ Va||d set ﬂag to 1, act When
Flagh 1 g condition is invalid: set flag to 0.
0K Cancel
Action: Add 1 to the counter. —A{()
13.3 Trigger Mode: Triggered when condition changes Act when condition
from invalid to valid (edge trigger). changes from invalid to valid:

counter increases by 1.
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Action type Reset counter A

123

Counter# 1 > Seact

0K Cancel

Icon Action Description Example
hction type | Increment counter ~ 123
Counter# 1 = L
O Cancel
Action: Minus 1 to the counter.
Trigger Mode: Triggered when condition changes
from invalid to valid (edge trigger). ‘D i
123 . Act when condition
- fotion type Decrement counter ~ 123 . . .
commt [ = - changes from invalid to valid:
counter minus by 1.
0K Cangel
Action: Rest counter (reset the value of the
counter to 0).
Trigger Mode: Triggered when then condition is Counters 1
valid. —)
123 - Act when condition is
Reset

valid: reset the counter, and the value
of counter is reset to 0.

Action: Drive delay (timer keeps working if
condition is valid; timer stops delay when
condition is invalid, and resets the timer to 0.)
Trigger Mode: Triggered when the conditions are
valid and invalid.

Action x
. . »
Action type |T1mer delay v| *
Timer# 1 >
0K Cangel

Timer# 1

—=0)

Act when condition is
valid: timer continuous keeps
working; act when condition is
invalid: timer stops delay and resets
to 0.

Action: To trigger cycle timer (the cycle timer
continuous keeps working if condition is valid: the
cycle timer stops delay when the condition is
invalid, and resets to 0).

Trigger Mode: Triggered when condition is valid.

Cycle Timer# 1

Act when condition is

Trigger Mode: Triggered when condition is valid.

valid: the cycle timer is cycle
working: act when condition is

ALction type CycleTimer v a 3 . .

e _ invalid: cycle timer stops deay and

Fole limer: -
resets to 0.

()4 Cancel
Action: To trigger function (trigger function when
Fn condition is valid). ﬁ)

Executes the selected
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Icon

Action Description

Example

hction type Function ~

Function Record Homepage Data v

0K Cancel

function when condition is valid.
Optional functions include:

1)Record the homepae data, and the
minimum recording interval is 500ms
2)Turn on the buzzer and the alarm
indicator is flashing

3) Turn off the buzzer and the alarm

indicator is distinguished.

Action: Send the Modbus request to external
device.

Trigger Mode: Triggered when condition changes
from invalid to valid(edge trigger).

Action *

M

Action type Modbus ~

Fun code 0x05 ~
Device PV w
Address Constan v |1

Data Variabli v | Xl ~

0K Cancel

Optional Function Code: 0x05, 0x06, 0x10.
Address and data can be filled in constant, or use
the computation, settings , internal variable value
(floating-point is strongly coverted to integer).

Send the Modbus
request to external device when
condition changes from invalid to
valid.

Action: numerical conversion and conversions
among computation, internal variable and
settings in pairs.

Trigger Mode: Triggered when condition is valid.

Action hd
Action type Convert ~ X
Z Variahli ~ X1 ~
% Computa ~ 12 PV Active Power n
Operator + w
g Computa: v || B3 |WIS Active Power n

u):4 Cancel

X, Y are parameters, Z is the output value, X, Y, Z
are floating-point types.

0

—=0

Conversions among
computation, internal variable and
settings in pairs when condition is

valid.

U

Action: Interface binding, to change the
computation bound to the homepage energy flow.
Trigger Mode: Triggered when condition is valid.

HomeBlock 1

_U()

Change the computation
bound to the energy flow of
homepage when the condition is
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Icon Action Description Example

Action % 1 | valid.
Action type UI Bind w U
Home 1 >
Computation 1 |PV State n
0K Cancel

The homepage is the sequence number of energy
flow, see section 4.2.7.3.

4.2.12.5 SETTING AREA ELEMENTS

It can open, save, delete the PLC configuration, add label and variable change, set counter, timer
and cycle timer.

Table 10 Elements of PLC Setting Area

Icon Description Example
Open:
- Click the icon to open the edited PLC
file.
Save:

% Save all the logic editing areas to PLC
file.

Selected Save

Save the selected logic code to PLC
file.

Clear:
Clear the logic editing area.

Eb

Save the Single Line:

Save the PLC logic of the line to PLC
file.

Move:

Drag up and down to change the
position of the PLC logic in the whole
PLC logic.

f - h Delete:
Eli - Delete the line.
Label:

Drag the icon to logic editing area for | U € ¥ #v cenmration pex seoond
labeling. O3 3 [Eit | PV Generation = PV Active Pawer / 3600

e

Lol

Save the comments or notes about

e . As shown in the red box.
the PLC logic in this section.
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Icon Description Example
O 'Q I Edit ¥1 = GEN AC-L1 Voltage + GEN AC-LZ Voltage
. . o BLE - .
Numerical Conversion: B =l el s valiogs
. . e 5 1 . -
Drag the icon to logic editing area for | D &3 § | Bdit | GIN Voltage hve = %2/ 3
adding the conversions amon [ Bt EL
X J . . . 9@ 1 ()
computation, internal variable and = 'l _N
settings in pairs.
X1 and X2 are internal variables, Gen Ua, Gen Ub,
Gen Uc and average voltage are computations.
Counter Setting:
123 . . Counter limit 1 5 -
Click icon to set the counter, and T )
Set Set the upper limit times of Counter 1 is 5.

there are 100 built-in counters.

&

Timmer Setting:
Click the icon to set the timer, and
there are 100 built-in timers, the type
can be s or min.

40,0 =1 =

Timer limit 1

Set the delay time of Time 1 as 10.0s.

-

S

Cycle Timer Setting:
Click the icon to set the cycle timer,
there are 100 built-in cycle timers, the
type can be s or min.

Cyele Fozitive Fulze

Timer limit 1 0.0 = 0.0 = 5

Type

~

Set the cycle time of the timer as 10.0s, and the
positive pulse as 1s.

4.2.12.6 LOGIC INTRODUCTION

4.2.12.6.1

4.2.12.6.2 “AND" LOGIC

“OR” LOGIC
w 1 FLC Flag i -2’1'353-::::.5:;;5
n 8 + . ‘)
@ > 1 =\
PLC Flag 2

] 1
=11

Fig.71 “OR” Logic

When flag 1 is true or flag 2 is true, perform the function.

— FLC Flag 3 FLC Flag 4 35:21’:'253-':::5:5;5
] e + i’ » ;)
11 11 B\

Fig.72 “AND” Logic

When flag 3 is true and flag 4 is true, perform the function.
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4.2.12.6.3 “NOT” LOGIC

- 1 FLC Flag 5 RECEEC TUEERR
8 ()
@ > F I

Fig.73 “Not” Logic

When flag 5 is false, perform this function.

4.2.12.6.4 COMBINATION LOGIC

" 4 PFLC Flag 1 PLC Flag 3 D T R
O @ Il 11 {
= =l =l =\
FLC Flag 2
] 1
=11

Fig.74 Combination Logic
In the state when flag 3 is true, flag 1 is true or flag 2 is true, perform this function.
4.2.12.7 APPLICATION EXAMPLES

Suppose the service logic is as follows: system is composed of PV1, PCS1, BMS1, Mains 1, Wind 1,
Load 1.

Grid-tied Running

In grid-tied operation, PV and wind energy are always at the highest power generation.

Safety Power Running Mode

The goal is to make the energy storage as the backup power supply, which could support a
maximum power supply time during the whole micro-grid is in off-grid running mode due to the failure
of external power grid.

Table 11 Safety Power Mode

SOC >=98% SOC < 95%

PCS stop charging PCS start charging

Zero-carbon Economy Running Mode

The goal is to use PV, wind, storage energy as the clear energy to the fullest and to supply power
for load at the demand.

If the total output of the three energy sources is less than the load, the differential load will be
supplied by external grid. Meanwhile, considering the sharp, peak, valley and flat hours of the power
price, the charge and discharge of energy storage will be economically scheduled to realize the
zero-carbon economy running of the system.
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Table 12 Zero-carbon Economy Mode

PV + Wind Energy >= Load PV + Wind Energy < Load
SOC >=95% SOC < 95% SOC > 10% SOC <=10%
Valley Power
2:00-4:00
11:00-17:00
Flat P Discharging:
at Power | charging: isc argmg‘ ‘
0:00-2:00 Excess power is ) The discharging i
The charging power ) No charging and
4:00-7:00 connected to | . power is the load | | )
i is the  excess discharging.
10:00-11:00 the grid. ower power — PV power —
17:00-18:00 power. wind power
Peak Power
7:00-10:00
18:00-24:00
Unif
RZ(I:r?;?;e SOC < 40%, full power T00kW charge;
=40% .
16:00-17-00 SOC >= 40%, No recharge

Off-grid Running

The off-grid mode operation only happens during special circumstances (such as trips of external
grid maintenance power failure, overcurrent, short circuit, voltage loss protection)

Table 13 Off-grid Mode

PV + Wind Energy >= Load

PV + Wind Energy < Load

SOC >=98% SOC < 98% SOC > 10% SOC <=10%
Sited PO | CRO™ Discharging: Storage energy at rest, and
generation, first to limit | Full power ging: g g9y '

the wind energy, then
to limit the PV.

generation of PV
and wind energy

Full power generation
of PV and wind energy

the whole system is power
off.

The PLC logic figure is shown as below:
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O '@' I Grid tied mode, set FlagHl true
- Running Mode Flagtl
O @D 11 0
@ EILL =\

O '@' I Fetentiom mode, =set Flagh2 true
— Running Mode Flag#2
m| @ Il 0O
@ FILL =\
O '@' I Zern carbon mode, set Flag#d true
 t Funning Mods Flagsd
| @ Il 0
@ FILL E\
O '@' I Grid off mode, =set FlagHd true
- Funning Mods Flagit
| @ Il 0
@ EILL E\
O 'e' I Talley power period, Flaghd zet true
" T Flaz#d
0 @3 0
B )
11
L
O '@' I Flat power period, FlagHt zet true
- 1 Flags6
| @ [l 0
F\

A

Flaz#7

=()

Residual power of electricity

Edit ¥1 = PV Power + VTS Power

H
- @

Edit Fesidual Powser = X1 - Load Power

Fig.75 PLC Logic Example (Part 1)
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Grid tied Mode

actionl: Modbus Device: PVl Ox(08 Paraneterl: address ParameterZ: Configuration(P¥ max power)

actionZ: Modbus Device: WTS1 Ox06 parvameterl: address Parameter?: Configuration(WT5 mazx
power

PLC Flag 1 0x05

- e e e

@ b‘” M{)
0x05

—()

|

U
U

Fetention mode

action: Modbus device: PCS Ox0f Parameterl: address parameterZ: 0 PCS stop charge

PLC Flag 2 20 0x05

|

11 11 ")
L MLL VAl

RE

O '@' I action: Modbus dewice: PCS O0x0f parameterl: address parameterZ: 1 PC5 start charge
— T FLC Flag 2 s0C 0x05
O @ Il Il ()
@ L NLL M A
<85
O 'Q' I Zero carbon mode
O 'e' I Zero carbon mode, charge period. 30C < 40%, action: PCS start charge
w + FLC Flag 3 FLC Flag 8§ soc 02
| @ Il I I 0
@ =11 =11 L M \
<40
O '@' : Zero carbon mode, charge period, 50C >= 40%, action: PCS stop charge
- + FLC Flag 3 FLC Flag 8 soc Ox5
O @ Il Il Il 0O
@ =11 =11 MLL M A
O '@ I Zero carbon mode., Rezidual power »= 0, 50C »= 93%, action: Residual power to gzrid
- + FLC Flag 3 PLC Flag 5 Residusl Fower S0C 0z05
| @ Il I I Il )
@ =11 =11 LL DLL M \
=0 =85
FLC Flag §
_b-l |_
FLC Flag 7
- —
N > BH . _ .
o § Zexo carbon mode., Residual power »>= 0, S0C < G8%, action: PCS start charge
a + FLC Flag 3 FLC Flag 5 Residusl Power soc 0x05
O @ Il Il Il 0
@ =11 =11 ML DLL M 1
»=0 <95
FLC Flag &
—
PLC Flag 7
Il
=11

Fig.76 PLC Logic Example (Part 2)
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|

|

A

-
)

- e

|

P

-
.Q. ¢ ]
- 5 &

-
o0

O

A

|

-

|

1%
£

Zero carbon mode, Valley/Flat/Peak power period, Residual power < 0, 502 > 10%, action: PCS discharge

FLC Flag 3 FLC Flag & Residual Fower s0C 0x05
Il 11 11 11 f)
=11 =11 ML ML M 1
<0 »10
FLC Flag 6
A —
FLC Flag 7
11
L
Zero carbon mode, Valley/Flat/Peak power period, Residual power < 0, S0C <=10%, action: PCS offline
FLC Flag 3 FLC Flag & Residual Fower s0C 0x05
Il 11 11 11 f)
=11 =11 J 11 J 11 M 1
<0 {=10
FLC Flag 6
_’I I_
FLC Flag 7
11
=11
Grid off mode
Grid off mode. Residual power>=0, S0C>=98%, action: PV power limit
FLC Flag 4 Residusl Fower s0C 0x05
Il 11 11 f)
L LU LU M
3-0 3-08

Grid off mode, Residual power»=0, S0C<9E%, action: WIS and PV max power, PCS charge

FLC Flag 4 Residusl Fower s0C 0x05
Il 11 11 f)

L LU LU M

»=0 <98

005
()
005

Grid off mode. Residual power<0, 30C>10%, action: PV and WIS max power, PCS discharge

mY

FLC Flag 4 Residual Fower s0C 0z05

I1 1 1 l’)

=11 LU LU M
<0 »10

0x05

m

0x05

ml

Grid off mode, Residual power<0, S0C<=10%, action: System shutdown
PLC Flag 1 Residusl Fower S0C 0z05
Il 11 11 f)
L LU LU M
<0 {=10

Fig.77 PLC Logic Example (Part 3)
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4.2.13 DEBUGGING MODE
4.2.13.1 ILLUSTRATION

Display the status of flag, computation, settings, internal variable, counter, timer and cycle timer of
PLC in real-time.

4.2.13.2 FLAGS

As shown in the figure below, there are 100 flags, the green boder means the flag is used in PLC,
and the green filling means that the flag is used in PLC and the status is true.

& Setting

Conﬂguration Computation Variable Configuration Counter Timer CycleTimer

Paort

History

System

2023/08/29 08:56:12

Fig.78 Flags
4.2.13.3 COMPUTATION

As shown in the figure below, each item displays computation ID, device name (if bound to device),
computation name, current value, and the green border means that the computation is used in PLC.
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& Setting

Configuration

Paort

Flag

Tips: click to see detail

1: PV State
Stated

6: PV Common ...

Variable

2: PV Alarms

8: PV Direction

Configuration

3: PV Warnings

9: PV Stopped

Counter

4: PV Running

10: PV Generati...

Timer

CycleTimer

5 PV Common ...

11: PV Total Po...

History

. PV Active P.. 13: PV Reactive...

14: PV Power F... 15: PV DC1 Vol..
System
7. PV DC1 Po...

: PV DC2 Vol 19: PV DC2 Cur... 20: PV DC2 Po... 21: PV AC-L1 V..

22: PV ACL2 V.

23: PV ACL3 V. 24: PV AC-L1 C. 26: PV AC-L3C...

27: PV AC Freq... 18: PCS State
-- State3

20: PCS Alarms 30: PCS Warnin... 31: PCS Running

32: PCS Comm... 33: PC5 Comm... 34: PCS Direction 35: PCS Stopped

2023/08/29 09:15:02

Fig.79 Computation

Click it to display the computation details, and the floating-point type is shown as the following
figure:

PV inverter: PV2 input current

Type: Float

Method: INT16_AB
FunctionCode: INFUT_REGISTER
: 3004

Address
Ratico: 0.01

Value:

Fig.80 Floating-point Type Computation

The string (value) type is shown as the following figure, including value and its corresponding
string, the green is the current value:
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Generator status

Tips: Green indicate valid

1: Preheat

2: Fuel Output
3: Crank

4: Crank Rest
5: Safety Delay
6: Start Idle

7: Warming Up
8: Wait for Load

9: Mormal Running

13: Wait for Stop

14: Stop Failure

Fig.81 String (Value) Type Computation

The string (bit) type is shown as the following figure, including register address, bits and its
corresponding string, the green is the current bit:

PV inverter: Common Alarm
Tips: Green indicate valid

34.0: alarm00

34.2: alarm02

34.3: alarm03

34.6: alarm06
34.7: alarmQ7

34.8: alarm08

34.9: alarm09

34.10: alarm10
34.11: alarm11
34.12: alarm12
34.13: alarm13
34.14: alarm14

alarm15

Fig.82 String (bit) Type Computation
4.2.13.4 SETTINGS

As shown below, each item displays the setting ID, name, current value, and the green border
means the setting is used in PLC.
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2 Setting

Conﬂguration Flag Compautation Variable Counter Timer CycleTimear

3: Maximum on... 7:GEN_H1 (kW) 9: GEN_L2 (kW) 4: PCS power ¢... 10: SOC_H1 (%)
Port 0.0 630.0 270.0 enabled 85.0

11: SOC_H2 (%) 2:f 13: S0C_L2 (%) 14: PCS Contro... 15: Add Compl...
80.0 5. 30.0 Disabled

16: Redu

Reset

History

System

2023/08/29 08:56:39

Fig.83 Settings
4.2.13.5 INTERNAL VARIABLE

There are 100 internal variables and the default value is 0. The green border means the parameter
is used in PLC.

2 Setting
Computation Configuration Counter Timer CycleTimer

Configuration

Port

History

System

2023/08/29 08:56:32

Fig.84 Internal Variable
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4.2.13.6 COUNTER

There are 100 counters, each item displays the set value and the current value of the counter. The
green border means the counter is used in PLC, the green filling means the counter is used in PLC and
the counter value reaches to the set value, shown as the following figure:

L Setting

Conﬂguration Computation Variable Configuration Timer CycleTimer

1 2

Port Target: 255 Target: 0 Target: 0 Target: 0 Target: 0
ELTER) Value: 0 Value: 0 Value: 0 Value: 0

Target: 0 Target: 0 Target: 0 Target: 0 Target: 0
Value: 0 Value: 0 Value: 0 Value: 0 Value: 0

History
Target: 0 Target: 0 Target: 0 Target: 0 Target: 0
System Value: 0 Value: 0 Value: 0 Value: 0 Value: 0

Target: 0 Target: 0 Target: 0 Target: 0 Target: 0
Value: 0 Value: 0 Value: 0 Value: 0 Value: 0

Target: 0 Target: 0 Target: 0 Target: 0 Target: 0
Value: 0 Value: 0 Value: 0 Value: 0 Value: 0

2023/08/29 08:56:45

Fig.85 Counter

4.2.13.7 TIMER

There are 100 timers, each item displays the set value and the current value of the timer. The green
border means the timer is used in PLC, the green filling means the timer is used in PLC and the delay
time reaches to the set value, shown as the following figure:

2 Setting

[‘onﬂguration Computation Variable Configuration Counter CycleTimer

2 3 4 5
Port eri s Period: 0s Period: 0s Period: 0s Period: Os
Value: Os Value: Os Value: Os Value: Os

7 8 9 10
Period: 0s Period: O0s Period: O0s Period: 0s Period: 2s
Value: 0s Value: 0s Value: Os Value: Os Value: Os
History
11 2 13 14 15
Period: 0s Period: 0s Period: 0s Period: 0s Period: 0s
System Value: Os Value: Os Value: Os Value: Os Value: Os

18 19 20
Period: 3s Period: 65 Period: 9s Period: 125 Period: 15s
Value: Os Value: Os Value: Os Value: Value: Os

21 22 23 24 25
Period: 0s Period: 0s Period: 0s Period: 0s Period: 0s
Value: Os Value: Os Value: Os Value: Os Value: Os

/29 08:56:50

Fig.86 Timer
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4.2.13.8 CYCLE TIMER

There are 100 cycle timers, each item displays the set value, curren value, positive pulse set value
of the cycle timer. The green border means the cycle timer is used in PLC, and the green filling means
the cycle timer is used in PLC and the delay time is less than the positive pulse set value, shown as the

following figure:

2 Setting

Configuration

1
Port Period: 0.2s
Pulse: 0.1s

Value: Os

6
Period: 1s
Pulse: 0.5s

Histol
ry Value: 0s

SEE 1
Period: 15
Pulse: 0.5
Value: Os

2023/08/29 08:56:55

4.2.14 EVENT LOG

Computation

Variable Configuration Counter

2 3 4

Period: 120s Period: 1s
Pulse: 60s Pulse: 0.5s
Walue: 31.35s Value: 0s

Period: 15
Pulse: 0.5s
Value: 0s

7 8
Period: 1s
Pulse: 0.5s
Value: 0s

Period: 1s
Pulse: 0.5s
Value: Os

Period: 15
Pulse: 0.55
Value: 0s

12 13
Period: 15
Pulse: 0.5
Value: Os

Period: 15
Pulse: 0.5s
Value: 0s

Fig.87 Cycle Timer

Timer

5
Period: 15
Pulse: 0.5s
Value: Os

10
Period: 1s
Pulse: 0.5s
Value: 0s

Event log includes the operation records of manual modification of settings, port setting, system
setting. Up to 10000 piecs of data are supported to be saved in a local database, which can be exported

by a USB flash drive. It is shown below:

£ Setting

Configuration

2023-08-29 09:00:52

Port

2023-08-29 09:00:48

Debug

System

2023/08/29 09:01:03

Date and Time

Title

GEN_L2

Fig.88 Event Log

Stop Bits 2=>1

270.0 =>1270.0

Source

Manual

Manual
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Click “Clear” to clear up all the historical data and click “Refresh” to obtain the latest historical data.
After connecting the USB flash drive, click “Export” to export the historical records, the export
operation supports the data with a maximum of one month.
NOTE: The partition table of USB flash drive must be in MBR format and file system must be FAT32 format.

4.2.15 SYSTEM SETTING

The system settings include date and time, buzzer switch, brightness ajustment and software
update, shown as the following figure:

X Setting

Configuration System Settings
Date and Time: 2023-08-29 09:00:16
Port
Buzzer: Disable
Backlight: 100.0 %
Language: English
About
Module Type: HMUSN-EMS
Software version: 1.0.0.0

Hardware version: 1.0

PD: Z230821-HMUSN-EMS

2023/08/29 09:00:16

Fig.89 System Settings

Date and time: Modify system date and time.

Buzzer: After the buzzer is enabled, the buzzer can be turned on or turned off by the function in
PLC.

Brightness adjustment: It can manually adjust the backlight brightness.

Update software: Save the updated file into U flash drive, click “Update Software” and enter the
management password to pop up the menu of U flash drive, as shown below. Select and click update
file to update the program. The default mangement password is 318, which could be changed through
PC.

© Recent [ ] LOSTDIR 646 PM

Internal storage
5.52GB free | ] System Volume Information May 9

use

28.75GB frae -
W SmartGen apk May 10

Fig.90 Update Software
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WIRING CONNECTION

DC10~36V
Max. 7W

| (@) BooT
| [®] RESET

RS485-1

RS485-2 RS485-3 RS485-4

CAN
(ISOLATION) (ISOLATION) (ISOLATION) (ISOLATION) (ISOLATION)

L

ETHERNET

>

USB DEVICE

o>

USB HOST

C€ ® O

Fig.91 Back Panel Drawing

Table 14 Terminal Connection Description

No. Function Cable Size Description
1 B- 1.0 mm? | Connect to battery negative.
2 B+ 1.0 mm? | Connect to battery positive.
3 PE /
4 Terminal  Matching /
Resistance (1200Q) | d 1200 shieldi o ded and
: CANH 0.5 2 .mp(.e ance- shielding wire is recommended an
its single end grounded.
6 CANL 0.5 mm?
7 PE1 /
8 Terminal  Matching /
Resistance (1200Q) | q 1200 shieldi o ded and
9 RS485A10) 0.5 2 .mpt.e ance shielding wire is recommended an
its single end grounded.
10 RS485B-1(+) 0.5 mm?
11 PE2 /
12 Terminal  Matching /
Resistance (1200Q) | d 1200 shieldi o ded and
mpedance- shielding wire is recommended an
13 | RS485A2() 0.5mmz | pecance g ©
its single end grounded.
14 RS485B-2(+) 0.5 mm?
15 PE3 /
16 Terminal  Matching / Impedance-120Q shielding wire is recommended and
Resistance (1200Q) its single end grounded.

HMUB8N-EMS Hybrid Energy Control System User Manual Page 66 of 69



No. Function Cable Size Description
17 RS485A-3(-) 0.5 mm?
18 RS485B-3(+) 0.5 mm?
19 PE4 /
20 Terminal  Matching /
Resistance (120Q) o o
o7 RS485B-4() 0.5 mm? !mpgdance—1 20Q shielding wire is recommended and
7 RSA85A-4(+) 0.5 mm? its single end grounded.
23 PES /

NOTE1: ETHERNET port can be directly connected to conntroller via network cable, or multiple controllers via a switch.

The default IP address of touch screen is 192.168.0.111, and the IP address of controller must be in the same network

segment but different from that of large screen.
NOTE2: USB-HOST is used for rapid upgrade and data export of the USB flash drive. The partition table of the USB flash
drive must be in the MBR format and the file system must be in FAT32 format.

NOTE3: USB-DEVICE port is used to connect PC to upgrade the firmware. The upgrade steps are as follows:

1.
. Press the BOOT key;

. Press the RESET key;

. Release the RESET key;
. Release the BOOT key, and then the touch screen enters the burning mode;
. Connect to PC via USB-DEVICE of the large screen;

o N o o b~ WN

Power on the monitoring screen;

. Decompress the upgrade package, and double-click the file of “mftool2.vbs”;

. If “HID-compliant vendor-defined device” appears, it indicates a successful identification.

... MfgTool_MultiPanel (Library: 2.7.0)

Hub 2--Port 3

Drive(s): III

| HID-compliant vendor-defined device

Status Information

Successful Operations: a

Failed Operations: i]

Failure Rate: 0%
Start Exit

Fig.92 Burn Mode

9. Click “Start” button to start burning the image, click “Stop” to stop burning after successful burning, and click

“Exit” to exit the burning software;

10. Disconnect the large screen from the PC, press the RESET key and release it to restart the large screen.

... MfgTool MultiPanel (Library: 2.7.0)

Hub 1--Port 3
Drive(s): E:
Done

Status Information

Successful Operations: 1

Failed Operations: 0

Failure Rate: 0,00 %6
Stop Exit

Fig.93 Successful Firmware Upgrade
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6 TYPICAL APPLICATION

LOAD

@ et ™~
I 1
N )
I 1 I
T T L‘:’_l]
\ 1#
j'—‘ GENSET
HGM9560 RS485
HGM9510 .
~—©G
I
L‘;/—‘ PG
‘ n#t I
GENSET
CLOUD
HGM9510
Ethernet APP
\I}i HMP300 RS485 HMU8BN-EMS
RS485 RS485
INVERTER INVERTER INVERTER CONVERTER

BMS

L\

Fig.94 Typical Application Diagram
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7 OVERALL DIMENSIONS AND PANEL CUTOUT

Unit: mm

146
159
163
147

204 7

1
o
{11}
@
(]
N =
L} o
12
51

221 205

Fig.95 Overall Dimensions and Panel Cutout

8 TROUBLESHOOTING

Table 15 Troubleshooting

Symptoms Possible Solutions
PC read/write configuration | Check whether the PC network and HMU8N-EMS are on the same
failure network segment.
PC read/write configuration | Check whether the IP address and port set by PC are the same
failure with HMUSN-EMS.

Comm. failure of external device

Check whether the baud rate, stop bit, parity bit of RS485 port are
correct.

Failed to obtain external device
data

Check whether the register address, number and timeout period of
the device message are correct.

Failed to obtain external device
data

Check whether the communication address and calculation
method of the computation are correct.

Failed to export event log

Check whether the partition table of the USB flash drive is in MBR
format and the file system is in FAT32 format.

Comm. failure of external device

Ensure that all cable connectors are firmly connected to
HMUSN-EMS.

Touchscreen malfunction

Check whether the enclosure's grounding post is grounded.
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