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This white paper systematically elaborates on Master-Slave Functionality for Export Limit
Control solution developed by APsystems, covering its hardware requirements and detailed
configuration guidelines for both ECU-C and ECU-R master-based setups including system
schematics, remote and local configuration procedures via EMA Web and EMA Manager, data
display, and third-party meter selection to ensure effective Export Limit in multi-ECU system.
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Application scenarios

It's used in the “Export Limit” system with multiple ECU units.

Hardware requirements

ECU-C starting with 2150, software version:Above C1.2.21.
ECU-R starting with 2160, software version:Above R2.1.23 + third party meter;
ECU-R starting with 2162, software version: Above R1.3.16 + third party meter;

Tips:

The ECU-C comes with a built-in energy meter function, while the ECU-R requires an external third-party
energy meter to achieve Export limit Control.

The remote setting steps for ECU-C and ECU-R in EMA Manager are basically the same. ECU-C does not
need to select and configure the electricity meter, and other steps are consistent with ECU-R operation.
When the ECU activates "Meter Display,” it is considered the Master ECU. In the Master-Slave system, the
Slave ECU can no longer activate "Meter Display.” The system-wide data displayed in the EMA will be
shown by the Master ECU.

WWW.APSYSTEMS.COM 3
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Option 1: ECU-C Master—Slave Export Limit
Control Solution

I 1.1 schematic diagram

In this scheme, ECU-C serves as the master, while the slave can be either ECU-C or ECU-R.

Please refer to the detailed information in the following picture.
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I 1.2 Schematic diagram of master-slave communication
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I 1.3 How to remotely configure

o
’ ‘ APsystems Energy Monitoring & Analysis(EMA) System

@ 7 ALTENERGY POWER

Login Account

Energy Produced Carbon Offset Installations
T773.48 om 7750163.30 .. 548362
Copigh £ 2022 Abenergy PomesSystmin vy s

Contact the super administrator to enable "ECU master-slave setting” and“Remote Control-Meter

On/Off And Zero Export Setting”for the installer or distributor.

Log in to the installer account on EMA Web (Website address: www.apsystemsema.com)

Locate the corresponding photovoltaic system.

Meter Setting step

Open the "Meter Display”
e Open "Master Setup”, check the box for Slave ECU-C, then click "Send"”. Wait until the status of Slave
ECU-C changes to "Already Function as a Slave Device".

® Open "Export Limit/Relay Control” and set the value for "Power Limit”".

WWW.APSYSTEMS.COM 7
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I 1.4 Energy analysis data display

//’V N
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Option 2: ECU-R Master—Slave
Export Limit Control Solution

I 2.1 schematic diagram
In this scheme, ECU-R serves as the master, while the slave can be either ECU-C or ECU-R.
All ECU-Rs in the local master/slave system must be connected to a third-party meter through
RS485 cables. Please refer to the detailed information in the following picture.

Tips: Supports only one electricity meter systems (with meters installed on the grid side).
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. Demo I Enghish Abowt U
'.‘ APsystems  Energy Monitoring & Analysis(EMA) System
Login Account

Lost your password? Click here...

Energy Produced Carbon Offset Installstions
T773.48 on 7750163.30 548362
‘Copyright & 2022 Aliemergy Pome System Inc. F11vacy | Terms

e Step M: Contact the super administrator to enable "ECU master-slave setting” and“Remote Control-Me-

ter On/Off And Zero Export Setting”for the installer or distributor.

e Step @: Log in to the installer account on EMA Web (Website address: www.apsystemsema.com)

e Step ®: Locate the corresponding photovoltaic system.

Current User. -
Meter Configue
#  DASHBOARD
You can selectively um on the function of Meter Configue,And set related parameters.
222 mopbuLe
S nerom  METER CONFIGUE
S HISTORY v
EcuD 2 * — (D Select any ECU-R in the system as the Master
4" REMOTE CONTROL v
ECU STATUS
GRID SAMPLING METER
ECU SETTING e m
GRID PROFILE @ Choose this Meter model
METER SETTING Type DTSU666-1 5(6)A v Current Transformer Ratio 200
SETTING LIST l
12 INTELLIGENT DIAGNOSIS Modbus Address ! ’ SR . . .
3 Fill in the Ratio according to the CT model. Thecalculation
©F  USERREGISTRATION v . ; - i H
P SAMPLING METER ff)rmula is: P.rlmfary c-urrent / S.econdarycurrent Ratio. At this
S BACK e — time, the ratio filled in is 200times.
<
No Configue
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e Step @: Select the ECU UID of ECU-R that is consistent with "Step®". Issue the instruction, wait for 15

to 20 minutes, until "Master-Slave Settings” appears.

L4 & -
# 4 APsystems an & ﬂ¢ im
. ALTENERGY POWER
USERLIST REGISTRATION SETTING AP DESIGNER
Current User. [ -
Meter Setting
#  DASHBOARD
You can selectively tum on the function of Meter Export Limit, and set related parameters.

52 MmopuLe
= ReoRT METER SETTING
£ HISTORY v
#  REMOTE CONTROL 5 ECU ID 216000410442 v

ECU STATUS | 216000:

i SEne Meter Display @ Be conS|stent. V\f’Ith the”UID of the

216008 ECU-Rselected in "Step3".
GRID PROFILE — .
Export Limit/Relay Control [ Close ‘ v |
METER SETTING
SETTHE BT (2) After waiting for 15 to 20 minutes, the "Master-Slave
’ Meter Configue m Setting" interfacewill appear when you refresh the web
(3] INTELLIGENT DIAGNOSIS page.
& USER REGISTRATION v

® Step (5): Check the Slave ECU-Rs, then click "Send"”.Wait for 15 to 20 minutes. The status of the ECU-Rs

will change from "Ordinary device" to "Already Function as a Slave Device".

- 3 . . - fogish | Semings | Signowt
¢ 4 APsystems an 0o o'° [T Beconiog
T ALIERERSY rowES (NI REGISTRATION  MANAGEMENT  SETTING  APDESIGNER jiaxing
[ —— 4
Meter Setting
#  DASHBOARD
5 wooue
= epoRT ¥ METERSETTING
S HISToRY v
# REMOTE CONTROL < ECUD 2162XXXXKXKX
ecustatus
ECUSETTING Meter Display G
GRio PROFILE
Export Limi/Relay Control Close
WETER SETTING
SETTING LIST m
(B)  INTELLIGENT DIAGNOSIS
of  USERREGISTRATION od MASTER-SLAVE SETTING
o BACK
e i i ; N — on with multy i *Single ECU"
Z = H " n
» Select the Slave ECU-Rs, and then click "Send
List of Available Slave Devices
= = - T =
1 2162XXXXXXXX Ordinary device ] 2 2162XXXXXXXX Ordinary device
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(D At this point, the status changes

P = e e to"Already Functioning as a
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Tips: ECU-C does not require configuration and selection of third-party meters.

Step @: Configure Third Party Meter: Fill in "Grid side Meter" to achieve Export Limit Control; Fill in
"PV side Meter"” to Fill in "Grid side Meter” to obtain PV power generation data. The Grid side and PV

side electricity meters can work independently, depending on the actual functional configuration.

Please configure the meter parameters according to
the actual electricity meter on-site.

Grid side meter [ @)
Type DDSUG66-1.5(6)A >
Current transformer ratio 1

Meter Address © 12

Connect the grid side for Export Limit
Function.

PV side meter

Connect the PV side for record the power
generation

< Third Party Meter

Configure Meter

Note

The third party meter has not
been configured. Please
configure the third party meter

first. After the configuring is
completed, the meter function
can be turned on.

configure

Cancel

Third Party Meter

Please configure the meter parameters according to
the actual electricity meter on-site.

Grid side meter [ @)
Type DDSUB66-1.5(6)A >
Current transformer ratio 1

Meter Address @ 1>

Connect the grid side for Export Limit
Function,

PV side meter

Connect the PV side for record the power
generation.

Step @: Open“Master-Slave Setting”.After pressing the start button, the interface will switch after 15

minutes of waiting.

Configure Meter |

£ Configure Meter <

Third Party Meter Third Party Meter Configured
Meter Function \:’ Meter Function (/

Three-phase

System Type system

Please select the system type based on the
actual configuration on-site. The work mode
will be adapted according to the system type

Work Mode None

Master-slave Setting

The ‘Master-Slave Anti-Reverse Mode' is only
applicable to the ‘Export Limit Function
Control' of the meter in combination with
multiple ECU-Rs, so be careful to distinguish it
from the regular ‘Single ECU-R’ and switch it
on carefully.

< Master-slave Setting

Master ECU l:’
The 'Master-Slave Anti-Reverse Made' is only
applicable to the ‘Zero Export Control’ of the
meter in combination with multiple ECU-Rs, so
be careful to distinguish it from the regular
‘Single ECU-R’ and switch it on carefully.

After pressing the start button,
the interface willswitch after 15
minutes of waiting.

< Master-slave Setting

Only one ECU-R can serve as the master in
one RS485 network. Please choose carefully!

Master ECU

If the master-slave function is used, only the
master can enable the meter function in one
RS485 network; slaves can't.

| Slave ECU List * ® ‘

WWW.APSYSTEMS.COM
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Step 3): Check the option for the slave ECU-R.Wait for 15 minutes. After the host binds the slave device

successfully, return to the 'work mode' interface, select the working mode, and set the value of Export

Limit Control.

Master-slave Settin

Only one ECU-R can serve as the master in
one RS485 network. Please choose carefully!

Master ECU L
If the master-slave function is used, only the
master can enable the meter function in one

RS485 network; slaves can't.

Slave ECU List * ®

1.216200135892 ©)

216200135892

Step @:return to the 'work mode' interface, select the working mode, and set the value of Export Limit

Control."Power Limit" refers to the limit value for each phase.

[ e

Third Party Meter Configured
Meter Function [ @]
System Type Three-phase

system

Master-slave Setting

The ‘Master-Slave Anti-Reverse Mode' is only
applicable to the ‘Export Limit Fu
Control’ of the meter in combinatior
multiple ECU-Rs, so be careful to di
from the regular ‘Single ECU-R' and switch it

on carefully. None

Export Limit Function
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2.3.1 The Modbus address is consistent(Only applicable to ECU-R)

Tips: ECU-C does not require configuration and selection of third-party meters.

When remotely configuring the electricity meter, it should be noted that the information filled in should
be consistent with the actual internal Modbus address of the electricity meter; the current transforma-
tion ratio should be calculated based on the nameplate of the CT and filled in (for example:
DDSU666-1.5(6), DTSU666-1.5(6) need to fill in the current current transformer transformation ratio. If
the CT is 200/5A, the current ratio = 40.)

< Third Party Meter

gure the mater parsmatars seeording to
ectricity mater on-site.

Grid side meter ‘. 4
T DDSUGE6-5 ) . .
vpo D5US8S-5(80 Modbus address of Grid side meter

Current transfarmar ratic 1

Meter Address @ 1> }

Conneet the grid side for export limitation

2.4 Display on EMA Web

The electric meter transfers export/import power data and photovoltaic power generation data to the
ECU-R via RS485. Then, the ECU-R uploads the data to the EMA platform by using the router or a wireless

network. Users can view energy information on the EMA platform or through the mobile application.

2.4.1 Export/Import Data (Meter is installed on the Grid Side)

It HMADBPEP YD

HIETORY

REMOTE COMTROL

ALARM BHFORMATION

DAGHOSE

USER REGISTRATION

MAINTERANCE TICKETS

Back

ENERGY ANALYSIS
ECU | OO

O Guery ] e

Energy curve for }IOKEXNKKXXN in 2023-02-09

| ' S

B Epores T. 82 vom - imponed 4 e
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2.4.2 PV Power Generation Data (Meter is installed on the PV Side)

ya N\
| Curemt User
ENERGY ANALYSIS
#  DASHBOARD
ECU  XOOCKON0N00N *  Data i - Dwte (i) 20230200
- Type | EnsogyinDuy Q Quary B ewen
o Power in Day
== REPORT Hourly Energy in Day
Daity Energy i Pariod Energy curve for X00000000000K in 2023-02-09
ENERGY USAGE Monthly Energy in Year
Unin[Wh) Yearly Enargy in Lifatima
PV SUMMARY 300
Prodution
ENERGY ANALYSIS 200
ECU DATA
100
IMVERTER DATA
DOWNLOAD REPORT gUIDJ“U;"{_)ﬂ_UQ;';_l--U:ﬂ1-U::E; “Ii‘:ul“ 0601 0?:UI-"“L‘;J:IJQ W’:DQ 1002 1102 1202 1302 1402 l‘x‘:U." 16:02 I?’:IJJ 18:02 19:03 AIJ.QJ“-..J!KH 29’05 I;Cll\
= HISTORY -
A REMOTE CONTROL -
Fy ALARM INFORMATION -
I DuGHosE -
&S USER REGISTRATION - produced 12,14 o
S5 MAINTENANCE TICKETS -
- Y,
2.4.3 PV Power Generation, Consume energy, and Export/Import energy Data (Meter is
installed on the PV Side and Grid Side)
/~ ™~
Current Uses.
EMERGY ANALYSIS
= oot A
= ECU  MEENOOOO0000 +  DewType .,__ - Dare ) FOFE-02-00 O tey F] Espen
Power in Day
= REPOAT - Moty Ensrgy in Diny
Disity Enerigy o Pard Emsrgy curve for X0000000XK i 2023-02-09
EMERGY USAGE Maonithiy Ensgy in Year
L wh YVoarly Ensegy in Lifoteme
PV SUMMARY =0

EMERGY AMALYS!
A A — ImportProduce’ 200

ECU DATA Comsume
100
INVERTER DATA
0
DOWHLOAD REPORT S _p— —
HESTORY - W

A& REMOTE CONTROL - Export -200
A RLARM INFORMATICN - 00
0003 0104 0701 0301 0401 ON01 OG0! 0701 OROZ 0902 1002 1102 1307 1A02 1407 1502 1602 1702 1002 1903 2003 2103 2203 2303
DiACKOLE -
@  USERREGISTRATION - produced T2, T4 wm o consmed 8. 32 wwn m eponed T.B2 wm B st &
BN MAINTEMANCE TICKETS -
=  BACK
\ /

Tips: The entire system’s photovoltaic data is only displayed on the host ECU-R. The slave ECU-R shows
"No Data". Please select the UID of the host ECU-R for viewing.
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Reference

Grid Type Material CHINT Menter Model | Voltage & Ac%gsrgeTn;pe CT Application
Part No. Frequency
220/230V Direct Circuits whose current is
. 2273020003 DDSU666-5(80)A 50/60Hz connection No need within 80A
Single-phase
(1P2W)
220/230V . . Circults whose current is
2273001003 | DDSU666-100A/40mA 50,/60Hz ViaCT Including 100A CT within T00A
Purchased by the : :
2273002013 DDSU666-1.5(6)A 220/230V Via CT customer: 1 CT, secondary Maximum CT ratio
50/60Hz current must be 1A or 5A. less than 9999
3X230/400V Standard configuration: | cjrcyits whose current is
2270105003 | DTSU666-250A/50mA Via CT 3 CTs of 250A, e
50/60Hz with package; within 250A
Three-phase
four-wire (3P4W)
2270107003 |  DTSU666-L5(6)A | 3 230/400V ViaCT | customer s oTe, secondar Maximum CT ratio
: 50/60Hz : g y less than 9999

current must be 1A or 5A.
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