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Purpose

1.1 Application Scenario

e This document is applicable to the deployment of the LUNA2000-(107-215)
Series Smart String ESS.

e This document is applicable to the routine maintenance of the
LUNA2000-(107-215) Series Smart String ESS.

1.2 Intended Audience

This document is intended for maintenance engineers.

1.3 Change History
Issue 02 (2025-05-09)
Updated 2 Key ESS Devices and Their Functions.
Updated 3 ESS Power-On and Deployment Commissioning.
Updated 7 Troubleshooting.
Issue 01 (2025-01-22)

This issue is the initial release.
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Key ESS Devices and Their Functions

2.1 C&I PV+ESS On-Grid Scenario

The PV+ESS system is mainly used for maximum PV self-consumption as well as

peak staggering and peak shaving at the grid connection point. Figure 2-1 shows
the networking architecture of the PV+ESS system.

Figure 2-1 Networking architecture of the PV+ESS system
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2.1.1 C&l On-Grid PV+ESS System and Key Devices

For details about the solution in which the C&I liquid-cooled ESS is used in on-grid
scenarios, see the LUNA2000-(107-215) Series Commercial and Industrial On-
Grid Energy Storage Solution User Manual.

2.1.2 Key Devices in the C&I Liquid-Cooled ESS

The C&I Smart String ESS supports pack-level active balancing, intelligent liquid
cooling, independent smoke duct, top-mounted explosion vent, and centralized
fire suppression (optional). The ESS supports three-sided cabinet layout. The
battery packs and power modules are installed in different cabins. The Liquid

Issue 03 (2025-05-26) Copyright © Huawei Digital Power Technologies Co., Ltd. 2
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Thermal Management System (LTMS) is mounted on the door. The ESS has an all-
in-one architecture. Only AC output power cables and communications cables
need to be installed onsite.
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Figure 2-2 Components (interior view, with DCDC)
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Table 2-1 Component description

No. | Item Maximum Description
Quantity per
ESS

1 LTMS 1 The Liquid Cooling Controller (LCC)
controls the temperature in the ESS with
the cooling, heating, and
dehumidification functions.

2 Display 1 Provides an independent fire alarm

module indicator, SOC indicator, and status
indicator for the ESS.

3 Fire alarm 1 Generates alarms for internal devices

horn/strobe when abnormal temperature or smoke
occurs.

4 Exhaust fan 2 Exhausts combustible gases from the
cabinet. Only some models support this
function.

5 Smoke 1 Photoelectric smoke detector that

detector detects smoke.

6 Heat detector | 1 Monitors temperature to prevent fire.

7 T/H sensor 2 Measures the real-time ambient
temperature and humidity in the
cabinet.

8 CO sensor 1 Checks the concentration of CO in
combustible gases.

9 Door status 1 Monitors the opening or closing status

sensor of the ESS door.

10 | Door limit 1 Works with the door status sensor to

switch monitor the opening or closing status of
the ESS door.

11 PACK 2/3/4 A battery pack is a combination of
battery cells that are connected in series
and supply or receive power through a
pair of positive and negative terminals.
Each battery pack is equipped with a
battery management module, balancing
DCDC module, and liquid cooling plate.

12 | Aerosol fire 3 When the aerosol fire suppression

suppression device senses the high temperature, it
device automatically starts and releases
extinguishant.

Issue 03 (2025-05-26)
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No.

Item

Maximum
Quantity per
ESS

Description

13

PCS

1

The PCS converts the battery DC voltage
discharged from the ESS into specified
AC voltage and converts AC voltage into
DC voltage to charge the ESS. It
supports 100% unbalanced loads.

14

Lead-acid
battery box

The lead-acid battery box is optional. It
works with the thermal runaway
suppression system to supply power to
the TRSD. Only some models support
this function.

15

DCDC

DC-DC converter that converts the DC
voltage of a battery rack into stable DC
voltage. Only some models support this
function.

16

SmartLogger
installation
position

The SmartLogger can be installed inside
the ESS in the single-cabinet scenario.
The SmartLogger manages the voltage,
current, temperature, and energy of
each ESS in an array.

17

Water sensor

Detects water based on the resistance
change between both electrodes.

18

TRSD host

When a thermal runaway alarm is
generated for any PACK, the TRSD host
communicates with the BMS to respond
to the fire alarm and start automatic
fire suppression control. Only some
models support this function.

19

Desiccant

Desiccants are used for dehumidification
inside the ESS.

NOTE
Do not remove the desiccants before the ESS
is powered on. If the ESS has been delivered
for more than six months, replace the
desiccants with those of the same
specifications and amount (Montmorillonite
desiccant, 500 g/bag).

Issue 03 (2025-05-26)

Copyright © Huawei Digital Power Technologies Co., Ltd. 6



LUNA2000-(107-215) Series Smart String Energy
Storage System Solution Maintenance Handbook

2 Key ESS Devices and Their Functions

No.

Item

Maximum
Quantity per
ESS

Description

20

RCM

1

The RCM consists of the BCU, rack
power control board, fuse, contactor,
disconnector, etc. It is used for ESS
control, short-circuit fault detection,
insulation detection, leakage current
detection, high-precision current
sampling, auxiliary power supply, and
connecting to the ESS on the mobile

app.

21

Document
holder

Stores documents related to the ESS,
such as the quick guide.

The following describes the battery pack, DCDC (optional), PCS, RCM, power
distribution, LTMS, sensor, and TRSD.

1.

RCM: consists of the battery control unit (BCU), rack power control board

(RPCB), contactor, fuse, power copper bar, and heat dissipation fan. The RPCB
contains the low-voltage auxiliary power supply for the ESS and provides two

12 V DC power supplies, one for the LTMS and the other for low-voltage
electrical devices. The BCU is the main control unit of the ESS. It

communicates with external devices in the northbound direction and controls

and manages internal devices in the southbound direction. The RCM also

provides an independent 220 V AC power supply for air conditioners, which is

controlled by a circuit breaker.
PCS: converts 648-864 V DC voltage into 380-480 V AC voltage, supports 3-

phase 4-wire and 100% unbalanced loads, uses CAN for communication, and
supports hardware rapid shutdown.

DCDC: converts the DC voltage of the battery racks into stable 760 V DC
voltage (adjusted as required) to match the PCS, uses CAN for
communication, and supports hardware rapid shutdown.

Battery pack: composed of cells connected in series and parallel (1P60S in this

solution). It is the minimum energy storage unit that stores or provides
energy. Data such as the battery voltage, battery current, and battery
temperature is reported.

LTMS: includes a highly integrated thermal management module developed
by Huawei. It ensures the optimal operating temperature for each module of
the ESS and optimal temperature and humidity inside the cabinet through

adaptive adjustment and control.

Main power distribution: 1000 V DC high-voltage DC design for fault isolation
or power-off maintenance

Issue 03 (2025-05-26)
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Figure 2-3 ESS charge and discharge logic

ESS float charging
When any battery pack in the ESS is

ESS charging

ESS charging charged to 99% (the voltage of a cell
The ESS is charged by the reaches the float charge voltage or the completed
g y R The ESS is charged
grid or PV power total pack voltage reaches the float charge to 100% SOC in
(SOC range: 0%-100%) voltage), the batteries enter the float float charging

charging state. The float charge current is

30 A. Float charging is mainly used for mode.
charging more energy.
Forced ESS charging (on-grid)
If the ESS is not powered on for a
long time after being discharged
to 0% SOC, the minimum cell
voltage decreases to 2.45 V, and ESS fully discharged ESS discharging
the system starts forcible Discharge the ESS to the end-of-discharge The ESS discharges
charging. After the voltage T SOC (0%). ) power to loads or
reaches 2.9 V, the system exits the power grid.
forcible charging.

2.2 C&I PV+ESS On/Off-Grid Scenario

For details about the solution in which the C&l liquid-cooled ESS is used in on/off-
grid scenarios, see the LUNA2000-(107-215) Series Commercial and Industrial
Microgrid Energy Storage Solution User Manual.
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Table 2-2 Application scenarios of the C&l on/off-grid solution

operation policy is adopted.

When a power outage occurs
due to force majeure, the PV
+ESS system is able to operate
in off-grid mode and provides
emergency power supply to
critical loads. During on-grid
operation, the backup power
SOC can be set to reserve
power for off-grid emergency
power supply.

In this scenario, the PV+ESS
solution is not coupled with
gensets.

Solution | Scena | Scenario Description Solution Overview
Source rio

C&l Seame | Application scenario: disaster | PV SmartLogger
solution d on/ | recovery. The utility power grid | +ESS +PV+ESS: The
(SmartLo off- is relatively stable. The PV+ESS | (no SmartLogger
gger as grid system operates in on-grid genset | works with the
the switchi | mode for a long time, which ) utility power
controller | N9 poses high requirements on the grid detection
and PV on-grid dispatching precision. relay to control
+ESS) The on-grid economical the on-grid

operation, off-
grid operation,
and on/off-
grid switching
of the PV+ESS
system.
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restores the on-grid operation
policy. During on-grid
operation, the backup power
SOC can be set to reserve
power for off-grid emergency
power supply.

If there is a genset, the loads
automatically switch to the
genset branch by using the ATS
and the genset starts to supply
power to the loads. The PV+ESS
system is decoupled from the
genset through the ATS.

Solution | Scena | Scenario Description Solution Overview
Source rio
Seaml | Application scenario: The PV The
ess utility power grid often +ESS SmartLogger
on/ encounters power outages. The | (no works with the
off- requirements for on-grid power | genset | whitelisted
grid dispatching and control are not | ) third-party
switchi | high, and power fluctuations protective
ng are acceptable. relay to
(@ll- | when the system runs in on- implement
time grid mode, the economical seamlgss on/
V5G) | operation policy is off-grid
implemented. When the power switching (all-
grid experiences a power time VSG).
outage or major disturbance, PV The loads
thi PV+ESS“sysdt_em s th +ESS | automatically
aufrrr]\a tlctah Y {Zconnec St € (loads | switch to the
SWItch at the grid connection switchi | genset branch
point and switches to off-grid .
. ng to | by using the
mode to ensure continuous
lv to critical load the ATS. The
Wr\:vertsr:lppt){l.to critica Of-"d > genset | genset serves
€N the Uttty power gri throug | as the backup
recovers to a stable range, the
h the power for the
PV+ESS system seamlessly ATS) PV4ESS
connects to the power grid and system.
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genset branch by using the ATS
and the genset starts to supply
power to the loads. The PV+ESS
system is decoupled from the
genset through the ATS.

Solution | Scena | Scenario Description Solution Overview
Source rio

Off- Application scenarios: This Genset | The PV+ESS

grid solution is mainly used to replac | system runs in

only ensure power supply ed by | off-grid mode
availability, such as remote the PV | without other
areas and rural areas where +ESS power
short-term power supply system | supplies. The
interruption is acceptable. SmartLogger
The PV+ESS system forms an Serves as a
independent microgrid to controller to
supply power to loads. In the automatically
daytime, PV modules supply contro! off-grid
power to loads and charge the operation.
ESS. At night, the ESS supplies PV The
power to loads and shuts down +ESS SmartLogger
after the ESS dlscharge; energy | (jpads | serves as a
to a low SOC level. In the switchi | controller to
morning of the next day, the PV ngto | automatically
+ESS system aui;omatlcally the control off-grid
starts and supplies power to genset | operation.
loads. thr

) OUg | The loads

If there is a genset, the loads h the automatically
automatically switch to the ATS) switch to the

genset branch
by using the
ATS. The
genset serves
as the backup
power for the
PV+ESS
system.
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2.2.1 C&l On/Off-Grid PV+ESS System and Key Devices

Figure 2-4 Networking architecture of the on/off-grid PV+ESS (PQ/VSG) system
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Figure 2-5 Networking architecture of the on/off-grid PV+ESS (VSG) system (with
genset controlled by ATS)
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Figure 2-6 Networking architecture of the off-grid PV+ESS system
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2.2.2 Introduction to Key Devices

For details about the solution in which the C&l liquid-cooled ESS is used in on/off-
grid scenarios, see the LUNA2000-(107-215) Series Commercial and Industrial

Microgrid Energy Storage Solution User Manual.
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ESS Power-On and Deployment
Commissioning

3.1 C&I PV+ESS On-Grid Scenario

The working mode of an on-grid C&l ESS can be set to maximum self-
consumption, time of use (TOU), TOU at fixed power (without meter), charge/
discharge based on grid dispatch, peak shaving, or power boost limit.

Figure 3-1 C&I PV+ESS on-grid scenario
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3.1.1 Software Version

FE/Optical fiber

Download the required software version before the deployment.
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Software version obtaining path: For LUNA2000B, download the latest SPC
software version corresponding to V200R024C00. Download the matching version
of the SmartLogger and the inverter version.

Download link: https://support.huawei.com/enterprise/en/fusionsolar/
luna2000b-pid-255740921?category=release-
documents&subcategory=release-documents

Documentation Knowledge Base

# Support > FusionSolar > Smart String ESS » LUNA2000B > Release Documents > Release Documents

LUNA2000B

Software Download Bulletins Tools Video Foru

Select Version: | V200R024

| All

All Documents

Product Documentation
Sets

Learn About Solutions

Select Al [3) Download

Release Documents

LUNAZ000E V200R024CO0SPC200 Release MNotes [

LUNAZ000B V200R024C00SPC200 Open Source Software Notice &

Learn About Products LUNA2000B V200R024C00SPC103 Release Notes &

LUNA2000B V200R024C005PC103 Open Source Software Notice &

Release Documents

LUNA2000B V200R024C005PC101B002 Open Source Software Notice &

* Release Documents

LUNA2000B V200R024C00SPCI01 Release Notes &

3.1.2 Power-On and Deployment Commissioning

Power-on and deployment commissioning process

N

0.

Step

Description

1

Powering on the
equipment

Power on the ESS in on-grid mode.

Logging in to the system

Log in to the SmartLogger.

Obtaining startup
authorization

Log in to Power-Partner to obtain the startup
authorization code. For details, see the service
startup authorization guide.

Upgrading the
SmartLogger software

Upgrade the SmartLogger to the latest version

as some earlier versions cannot detect the ESS.

]

Upgrading the ESS
software

Upgrade the software, as there may be version
mismatch between the ESS and DCDC.

Upgrading the inverter
software

Upgrade the inverter software.

Performing wizard-based
deployment

and set device parameters.

Set basic device parameters, search for devices,

Setting ESS parameters

/

Issue 03 (2025-05-26)
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N | Step Description
o.
10 | Detecting wire sequence | Wire sequence detection is required only in the

zero feed-in scenario with three-phase
imbalance phase-level power control.

11 | Starting the ESS and /
connecting it to the grid

12 | Checking inverter /
parameters and starting
the inverter

13 | (Optional) Connecting to | /
a meter

14 | Connecting to a third- /

party EMS/Huawei
management system

3.1.2.1 Powering On the ESS

Step 1 Power on the auxiliary loop and main loop of the ESS:
1.

1

1

1

0.

1.

2.

Before the ESS is powered on and runs stably, remove the blue protective film
from the ESS to avoid compromising the ESS heat dissipation performance.

(Optional) Press the red button on the lead-acid battery box to start the lead-
acid battery.

Remove the RCM cover.

Remove the protective cover from the mains AC input wiring terminal
(MAINS). If a UPS is configured, remove the protective cover from the UPS AC
input wiring terminal (UPS).

Turn on the auxiliary power supply switch of the customer's power
distribution cabinet.

(Optional) Turn on the ESS power switch on the UPS side. This operation is
required when a UPS is configured.

Check that the AC voltage of the mains input terminals (MAINS) is within the
normal range using a multimeter.

(Optional) Check that the AC voltage of the UPS input terminals (UPS) is
within the normal range using a multimeter.

Turn off the auxiliary power supply switch of the customer's power
distribution cabinet.

(Optional) Turn off the ESS power switch on the UPS side. This operation is
required when a UPS is configured.

Install the protective cover to the mains AC input wiring terminal (MAINS). If
a UPS is configured, install the protective cover to the UPS AC input wiring
terminal (UPS).

Turn on the auxiliary power supply switch of the customer's power
distribution cabinet.
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1

w

14.
15.
16.

17.

18.

19.
20.

21.

22.

23.

24.

(Optional) Turn on the ESS power switch on the UPS side. This operation is
required when a UPS is configured.

Turn on the RCCB on the RCM.
Turn on the mains AC input switch QF1 on the RCM.

(Optional) Turn on the UPS AC input switch QF2 on the RCM. This operation

is required when a UPS is configured.

Turn off the auxiliary power supply switch of the customer's power
distribution cabinet.

(Optional) Turn off the ESS power switch on the UPS side. This operation is
required when a UPS is configured.

Install the RCM cover.

(Optional) Turn on the RCM disconnector. This operation is required when a
disconnector is configured.

Turn on the general power distribution switch of the customer's power
distribution cabinet.

Check that the AC voltage of the PCS input terminals is within the normal
range using a multimeter.

Turn on the auxiliary power supply switch of the customer's power
distribution cabinet.

(Optional) Turn on the ESS power switch on the UPS side. This operation is
required when a UPS is configured.

Step 2 Power on the system.

N =

Power on the SACU.

Power on the SmartLogger.

Turn on the SmartLogger power switch.

Turn on the switch of the SmartModule or network switch.

Step 3 Power on the inverter.

Select a power-on method based on the inverter model.

Method 1:

1.

Set the DC SWITCH to ON. When you hear a click, the switch is completely
turned on.

2. Check that the indicators are not steady red.

Method 2:

1. Set the DC SWITCH 1 (MAIN SWITCH) to ON. When you hear a click, the
switch is completely turned on.

2. Check the status of the PV connection indicator. If it is steady green, set DC
SWITCH 2 and DC SWITCH 3 to ON.

3. Check that other indicators are not steady red.

--—-End
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3.1.2.2 Obtaining Startup Authorization

Step 1 Set Startup authorization code of the ESS. Otherwise, the ESS cannot be started.
This parameter needs to be set only for the LUNA2000-215-2512.

1. Use Startup authorization verification code to apply for Startup
authorization code.

(11 NOTE

Contact the device vendor or its authorized supervision service provider to apply for a
startup authorization code through the Power-Partner app.

- Method 1: Choose Monitoring > ESS > Running Info. > Basic
Information to view Startup authorization verification code.

- Method 2: Choose Deployment Wizard > Connect Device to view
Startup authorization verification code.

2. Set Startup authorization code of the ESS.

- Method 1: Choose Deployment Wizard > Connect Device, and set
Startup authorization code.

- Method 2: Choose Monitoring > ESS > Running Param > Basic
Parameters, and set Startup authorization code.

--—-End

3.1.2.3 Logging In to the SmartLogger and Upgrading the Software

Step 1 Set the IP address of the PC.
Recommended IP address: 192.168.0.100

Status
Help fi the b
Network status elp from fhe wel
Updating network adapter or diver
g Run an internet speed test
@ Finding my IP address

uuuuuuuuuuuuuuuuu

You're connected to the Internet

If you
metered c

data plan, you can make this n¢
or change other properties,

Genaniza T hi 5
g boms ]
From the last 30 days -
Properties Datau X
l| = W
X
() Showavaiable networks | W
View the connection options around you ged .y
i (0)Obtain an 1P address automat L
Use the folowing IP address:
Advanced network settings © g
| 1P address: 192 . 168 100

192165 .5 . 1

&, Networcand Sharing Center
For the networks you connect to, decide what yo{

N Network troubleshooter
Diagnose and fix network problerns.

View hardware and connection properties 1t

Windows Firewall oK Cancel

Network reset
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@ Home Status

Network status

E—E—@

IR nteme ke SN
s R PR SR DBl

Step 2 Log in to the SmartLogger.

Connect the network port on the PC to the WAN or LAN port on the SmartLogger
using a network cable.

The default IP addresses are as follows.

Port Item Default Value on PC Setting
SmartLogger Example
SmartLogger IP address 192.168.0.10 192.168.0.100
WAN port
Subnet 255.255.255.0 255.255.255.0
mask
Default 192.168.0.1 192.168.0.1
gateway
SmartLogger IP address 192.168.8.10 192.168.8.100
LAN port
Subnet 255.255.255.0 255.255.255.0
mask
Default 192.168.8.1 192.168.8.1
gateway

In the address bar of a browser, enter https:// XX XX.XX.XX (XX XXXX.XXis the IP
address of the SmartLogger) and press Enter. The login page is displayed. If you
are logging in to the WebUI for the first time, a security warning is displayed. Click
Continue to this website to log in to the WebUI.

For the first login, the user name is admin, and the initial login password is
Changeme.

Use the initial password upon the first power-on. After login, change the initial
password and log in again. The login password contains at least eight characters.
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x
o power system Change Default Password
EnzniFe
0Old Password Changeme
wanguage New Password  Chancemel] ®
password [P IR I -
Confirm Password [

Reset
Confirm

Step 3 Upgrade the software.

Choose Maintenance > Software Upgrade.

@ power system
Enzpire
walll_A° B0 00

Select an upgrade ﬁl{i{ﬂi{‘%

Devicestatus  Curr. ver. Target ver.

V300R001C00SPC103

Note: The SmartLogger software and BSP file shall be upgraded together.

If an error message is displayed during file upload, decompress the SmartLogger
software package, upload the SmartLogger3000-BSP and upgrade the BSP file.
Then upload the SmartLogger3000 software package and upgrade the
SmartLogger software.

----End

Note: If the SACU-D-DO08 is used, ensure that the SmartLogger is upgraded to the

latest C&l version SmartLogger V300R024CO0SPCXXX before deployment.
3.1.2.4 Upgrading the ESS Software

Before the upgrade, ensure that the reserved SOC is greater than 15%. If the SOC
is lower than 15%, charge the ESS first.

If the ESS cannot be charged onsite and the SOC is lower than 15%, perform the
following operations before upgrading the software. Otherwise, the upgrade will
fail.

Step 1 Log in to the FusionSolar app, scan the QR code, and connect to the equipment.
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os80a8aaa - » 7 B (10014 o570eaa8a - N % B (0044
<~ Connect Device @ LUNA2000B-V2

Running: PQ mode

1.000kw 100%
Charge power SOC
4.29KkWh 0.00kwh
Energy charged today Energy discharged today
[ | @
Bluetooth Connection USB Connection
My Network Alarm Monitor
A HUAWEI-XEXESM Connect
& o]
Nearby Devices
Maintenance Set
iSitePower-M-027YAC10M&0
= 0145 Connect
WPA
= SDongleA-HV24B0042293 Cornect @

No encryption

SCharger-22KT-50-NS23314
= 38592 Connect
WPA

SCharger-22KT-S0-NS23212

Historical Info

= 44917 Connect
WPA
More
Connection records See more

DPCP-BMS V300 __ .,
R024C00B0O90 -

Step 2 Choose Set > Battery Parameters.
nseoeaaa - » % B {004

< Set

Time setting
Communication settings
System Parameters
Power Parameters
Battery Parameters
Cooling Parameters

Data backup/restoration

Step 3 Disable Software update health check on the Battery Parameters screen.
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mnmreeaeae - R 7 B (0014
Vi

< Battery Parameters

Battery Pack Quantity 8

ESR insulation resistance
protection threshold

1.123 MQ
Historical charging power clearing
Clear historical discharge capacity
Activate balancing module

Threshold for active balancing 48 mV

Battery temperature

2 Balanc d
adJustment alance mode

Software update health check ()

Step 4 Choose Maintenance > Software Upgrade to upgrade the ESS software.

English

Deployment Wizard | Overview | Monitoring | Query | Settings (Tt racy C Ao B0 B0

Software Upgrade

Prockict Information Select an upgrade file: | it | SAIBEATA

Device Device status curr. ver. Target ver. Upgrade Progress Current s/

s}

Security Settings ~
‘System Maint ~ O Logger
Logger(Local) ° Smartlogger V300R024C00SPC200

Logger(Local_BSP ° V300R024C105PC300

D0 o0

Ess

‘ ESS(Net.6.100)
ESS(Net6.101)

MBUS

(@
User Management O pcs/inverter

Device Mgmt.

Transparent Data Transm.

Communication Recording

--—-End

3.1.2.5 Upgrading the Inverter Software

Step 1 Start the inverter and turn on the DC switch of the inverter.
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10

@7 8 9
| |

-

00 Hoct
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o o o
——=]lccccccocl

1513W00011

Step 2 Check the inverter connection status on the SmartLogger.

. seunce. (D

Software Upgrade

Product Information Select an upgrade file: | IFFEf | AT

=

Upg!

Security Settings ~ Device Curr. ver. Target ver.

System Maint Logger

Logger(Local) ® Smartlogger Y300R024C00SPC211

Device Log

L]
PE——— Logger(Local)_BSP V300R024C10SPC301
ESS
Inspection Point Check
MBUS
IEC104 Test

PCS/Inverter

Remote Telesignal Test

0|0 00000

Inverter(COM1-1) V500R023

Remote Telemetry Test

Software Upgrade

Select an upgrade file: el
~ [ peviea Device status Curr. ver. Target ver. Upgr:
~ O Logger

O | Logger{Local) ° Smartlogger V300R024C00SPC211
O | Logger(Local) BSP ° V300R024C10SPC301
~ O ESS
~ O MBUS
~ O PCS/Inverter
[O] | mvertertcomi-n

3.1.2.6 Performing Wizard-based Deployment

For details about wizard-based deployment, see LUNA2000-(107-215) Series
Commercial and Industrial On-Grid Energy Storage Solution User Manual.

3.1.2.7 (Optional) Connecting to a Meter

Step 1 Power on the meter, turn on the voltage switch on the AC side of the meter, and
check the voltage, current, and power readings on the meter. The power is positive
when power is supplied from the grid.

Step 2 Choose Deployment Wizard > Power Meter to set communication parameters
for the meter. Set Port to COM2 and set Address to 11. Click Add Devices to

connect to the meter.

23
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E“ power system
nspire

wailld._A° @1 B0

P D) Overview | Monitoring ) Query ) Settings |( Maintenance
Deployment Wizard 1 2 _— 4 5 6 7 8 9 10
Basic Huawel Power Meter EmI Battery Huawei NMS  Third-party. Third-party Microgrid  Configuration
parameters Devices Control NMS Devices Completed
¥ Modbus RTU @ Help

eeeeee

Configuration Completed

[Pt Jecoma T

Protocol | Modbus

<

Baud rate  [9600

LHRIIRINRS

Parity  [None

StopBit  [1

i T—

Step 3 Set Intelligent Power Meter Type to DTSU666-HW or YADA-YDS60-80(for
example), Voltage change ratio to 1, and Current change ratio based on the
onsite CT ratio. If there is one ESS, the CT ratio is 150/5. In this case, set Current
change ratio to 30. Set Meter usage to Consumption meter.

Power Meter Running Parameters
Device
Intelligent Power Meter Type
Voltage change ratio
Current change ratio

Meter usage

MeterCOM2-11) v
DTSUBE6-HW v
[0

[300

Consumption meter v

Step 4 After the meter is connected, choose Monitoring > Meter > Running Param. to

set the meter running parameters. Set Meter access direction to Positive.

Evpcwwsyrnvn s M
nspire - . = -

Deployment Wizard ) Overview |(ISNESg ) Query ) Settings | Maintenance il A° B0 B0
»cs “| _/ Running tnfo. . Performance Data AT TYELMA About

# PCS(Net.8.129)
Intelligent Power Meter Type
= o P

DTSU666-HW v

ESS(Net8.128)

» CMU
* ESU-1

 ESC-1

® ESR-1
® ESM-1
» ESM-2
» ESM-3
® ESM-4
 ESM5
o ESM-6
» ESM-7
 ESM-8
» ESM-9
» ESM-10

» HVAC-1

# HVAC2

» TCU-1

Meter

| Metericoma-11)

--—-End

3.1.2.8 Connecting to a Third-Party EMS (IEC 104)

Currently, third-party EMSs can be connected only in on-grid scenarios.

Step 1 Set IEC 104 parameters.

Issue 03 (2025-05-26) Copyright © Huawei Digital Power Technologies Co., Ltd. 24



LUNA2000-(107-215) Series Smart String Energy
Storage System Solution Maintenance Handbook

3 ESS Power-On and Deployment Commissioning

(_ Deployment Wizard ).( Overview

( Monitoring ) Query (BN Maintenance )

User Param.

Date&Time IEC104 Parameter Settings

Plant Link setting ~[Enable(Unlimited) ]
Save Period Telemetry pushes deadzones (02 |00, 10000%

Comm. Param.
Wireless Network
‘Wired Network
RS485
Management System
Modbus TCP
IEC’

s
FTP
Email
ESGCC
GOOSE
SPPC

Echonet

HTTPS

Deployment Wizard | Overvew )| Moritoring ) Query QI Mainanance.
=
T - o =
Device I0E1) Start End Start End Start. End Start N
e RELYICOMS 1) 1 b [ o R o B o R o A | 0002257046557
SRR
o —
e
-
FE
pe——
——

Step 3 After the configuration is complete, send the overall signal point list to the EMS
vendor for communication signal interconnection.

Example link for obtaining the IEC 104 protocol forwarding table on Support-E:

&2 HUAWEI Search Q

Products and Solutions  Learning and Tech Support  Partners How to Buy About Us

# Support > Documentation > FusionSolar > Smart PV Management System > SmartLogger > Release Documents > Release Documents & 77

SmartLogger Release Documents

OFavorite  + Download [ Feedback Digital Signature Authentication Mode
Published On: 2025-02-13  Views: 196  Downloads: 147  Document ID: EDOC1100441495  Security Level: C (Visible only to Customer and above role)

Contents

SmartLogger V300R024C00SPC200
Communication Matrixxlsx
SmartLogger V300R024C00SPC200
Export Limitation Configuration
Guide.pdf

SmartLogger V300R024C00SPC200
IEC104 Forwarding Protocol
Interface Description.xisx
SmartLogger V300R024C00SPC200
IEC61850 GOOSE Protocol
Interface Description.xisx
SmartLogger V300R024C00SPC200
List of Vulnerabilities Fixed.xisx
SmartLogger V300R024C00SPC200
ModBus Interface Definitions.pdf

Download the document to view

Click U to download the document to the local
computer and view it

Your Feedback Is Appreciated

--—-End
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3.1.2.9 Connecting to a Third-Party EMS (Modbus)

Currently, third-party EMSs can be connected only in on-grid scenarios.

Step 1 Set Modbus TCP.

Deployment Wizard ) Overview ) Monitoring )( Query )(EXEg)  Maintenance

Modbus TCP
Link setting | Enable(Unlimited) v
Address mode (Logical address v
toggeradaress [0 oz
Fast scheduling | Disable v
LAN port | Enable v
Wireless Network
Modbus tcp listening port | 502 v
Wired Network
RS485
Basic parameters
Management System
Weak cipher suite | Disable v
=a

¥  Extended Parameters

Step 2 Download the Modbus point list from the Support-E website and send it to a
third-party EMS for communication signal interconnection (example link).

SmartLogger Release Documents

QOFavorite & Download [ Feedback
Published On: 2025-02-13  Views: 196 Downloads: 147  Document ID: EDOC1100441495  Security Level: C (Visible only to Customer and above role)

Contents

=  ModBus Interface Definitions

IEC61850 GOOSE Protocol .
Interface Description.xlsx
SmartLogger V300R024C00SPC200
List of Vulnerabilities Fixed.xisx
SmartLogger V300R024C00SPC200
ModBus Interface Definitions.pdf
SmartLogger V300R024C00SPC200
Open Source Software Notice.pdf
SmartLogger V300R024C00SPC200
Product_Version_Configuration_Inf
ormation_Form.xlsx
SmartLogger V300R024C00SPC200
Public IP addresses of open-source
software.xlsx
SmartLogger V300R024C00SPC200 .,

SmartLogger
—wmsw mem

ModBus Interface Definitions

Issue 8
Date 202412:30

TR

Related Documents

--—-End

3.1.3 Parameter Setting Reference

3.1.3.1 SOC Reference Value

Huawei device SOC parameter settings

No. | Parameter Reference Remarks

1 SOC upper 100% The battery pack stops charging when
threshold the SOC reaches this value.

2 SOC lower 5% The battery pack stops discharging
threshold when the SOC reaches this value.
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3.1.3.2 EMS Control Reference

No.

Parameter

Reference

Remarks

1

SOC upper
threshold

100%

When the EMS receives the signal
that the array SOC reaches 100%,
the SOC of some battery packs
may not reach 100% due to
rounding. Therefore, the EMS shall
maintain the charge command
until the ESS is fully charged.

SOC lower
threshold

5%

When the EMS receives the signal
that the array SOC reaches 5%,
the SOC of some battery packs
may not reach 5% due to
rounding. Therefore, the EMS shall
maintain the discharge command
until the ESS is fully discharged.

3.1.4 Basic Function Tests

3.1.4.1 Charge/Discharge Based on Grid Dispatch

The purpose of discharge based on grid dispatch is to meet the active power
dispatch target value at the grid connection point. PV energy is preferred. If the
generated PV energy is insufficient, the ESS discharges energy and the energy is
fed to the grid based on the active power dispatch target value. If the generated
PV energy is sufficient, the energy is fed to the grid based on the active power
dispatch target value, and the surplus PV energy is used to charge the ESS.

The purpose of charge based on grid dispatch is to meet the active power dispatch
target value at the grid connection point. If the ESS charge power is insufficient or
the Smart PCS limits the power, the grid charges the ESS with the maximum
capability. If the ESS is not fully charged when the dispatch target value is met,

the PV energy is used to charge the ESS.

In addition, the EMS can control the PV power and ESS power separately.

3.1.4.1.1 Working Mode Description

Scenario

This mode applies to scenarios where a third-party controller controls the
SmartLogger and delivers active power dispatch commands.

Function description

The purpose of discharge based on grid dispatch is to meet the active power
dispatch target value at the grid connection point. PV energy is preferred. If the
generated PV energy is insufficient, the ESS discharges energy and the energy is
fed to the grid based on the active power dispatch target value. If the generated
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PV energy is sufficient, the energy is fed to the grid based on the active power
dispatch target value, and the surplus PV energy is used to charge the ESS.

The purpose of charge based on grid dispatch is to meet the active power dispatch
target value at the grid connection point. If the ESS charge power is insufficient or
the Smart PCS limits the power, the grid charges the ESS with the maximum
capability. If the ESS is not fully charged when the dispatch target value is met,
the PV energy is used to charge the ESS.

In the scenario where a third-party EMS is used for dispatch, you need to set
Active power control mode to Remote communication scheduling and set
Shutdown upon communication exceptions (this parameter is disabled by
default). If the communication is abnormal or disconnected, the SmartLogger
executes the latest dispatch command delivered by the third-party EMS.

Working mode

The SmartLogger allocates charge and discharge power according to the power
commands from northbound controllers, such as a third-party EMS/PPC and
AGC/AVC devices, based on the balancing principle, if the power requirements at
the grid connection point are met.

Discharge based on grid dispatch: To meet power requirements at the grid
connection point, the PV energy is preferentially used. If PV energy is insufficient,
the ESS discharges energy to loads. If PV energy is sufficient, the surplus PV energy
is used to charge the ESS.

Charge based on grid dispatch: To meet power requirements at the grid
connection point, the grid charges the ESS first. If the ESS is not fully charged and
PV energy is sufficient, the surplus PV energy is used to charge the ESS.

The following uses array control as an example:

Discharge based on grid dispatch: To meet power requirements at the grid
connection point, the PV energy is preferentially used. If PV energy is insufficient,
the ESS discharges energy to loads. If PV energy is sufficient, the surplus PV energy
is used to charge the ESS.

Charge based on grid dispatch: To meet power requirements at the grid
connection point, the grid charges the ESS first. If the ESS is not fully charged and
PV energy is sufficient, the surplus PV energy is used to charge the ESS.

Third-party Third-party Third-party
controller controller controller
45000 W 45000 W | 5000 w
SACU SACU SACU
3000 W | 12000 W go00 wt | 3000 W 2000 W 17000 W
PV BAT PV BAT PV BAT

Discharge based on grid dispatch Charge based on grid dispatch

3.1.4.1.2 Parameter Definition

Parameter settings
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Step 1 Choose Settings > Battery Settings, and set Working mode to Charge/
Discharge based on grid dispatch.

Deployment Wizard Overview

Monitoring Query m Maintenance

User Param. Battery Settings “Wecjecla. Adeliiek

Date&Time Battery Settings

Power distribution

Automatic calibration
® Battery Settings

Remote Shutdown
DI Subarray cut-off SOC

Alarm Output

Smart Tracking Algorithm

_ Feature Parameters

_ Other Parameters.

Working mode  (Charge/Discharge based on grid dispatch__v] @

Control charge/discharge time window | Disable

Scheduling Mode | Maximize energy v

Subarray SOC fast equalization start difference |5 |2, 101 %

Automatic SOC calibration Disable

Automatic SOH calibration | Disable

Artay end-of-charge SOC | 100 Jrs0. 1001 %

Array end-of-discharge SOC |6 0. 151 %

(o

Working Mode Parameter

Description

Charge/ Adaptive
Discharge based | adjustment
on grid dispatch | parameters

Set the adjustment period and step
parameters for raising the inverter
power.

Enable: The adjustment period and step
set in the SmartLogger are used.
Generally, the adjustment period and
step are calculated based on the
number of devices connected to the port
and device specifications.

Disable: Use this value based on site
requirements.

Adjustment
period

If Adaptive adjustment parameters is
disabled, the customer can set the
period for increasing the inverter power
based on the site requirements.

PV power
adjustment step

If Adaptive adjustment parameters is
disabled, the customer can set the step
for increasing the inverter power based
on the site requirements.

threshold for
starting array
SOC rapid
equilibrium

Control charge/ /
discharge time
window

Difference /

Step 2 Choose Settings > Active Power Control, and set the mode to Remote
communication scheduling. You can set Shutdown upon communication
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exceptions or Limit solar inverter power upon active power scheduling
timeout as required. The function is disabled by default. If the communication is
abnormal or disconnected, the SmartLogger executes the latest dispatch
command delivered by the third-party EMS.

--—-End

3.1.4.1.3 ESS and EMS Interconnection Test

After telemetry, teleindication, telecontrol, and teleadjust signals are tested, it can
be determined that the EMS signals are consistent with those specified in the
point list provided by Huawei.

Step 1 Test the ESS telemetry signal.

No. Signal Name Unit Remarks
1 Array steady-state SOC % The SOC values
displayed on the
SmartLogger and
the EMS are the
same.
Step 2 Test the ESS teleindication signal.
No. Signal Name Unit Remarks
1 ESS PCSs operation in array 0: Not in If all PCSs are
operation; 1: In powered off, the
operation uploaded signal is
0.
If at least one PCS
is powered on, the
uploaded signal is
1.
Step 3 Test the ESS telecontrol signals.
No. Signal Name Command Remarks
1 ESSs shutdown in array 0: Shutdown; 1: Shuts down all
Invalid ESS devices in the
array if the value
is 0.
2 ESSs startup in array 0: Startup; 1: Starts up all ESS
Invalid devices in the
array if the value
is 0.
3 ESS PCS shutdown in array 0: Shutdown; 1: Shuts down all
Invalid PCSs in the array
if the value is 0.
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No.

Signal Name

Command

Remarks

4

ESS PCS startup in array

0: Startup; 1:
Invalid

Starts up all PCSs
in the array if the
value is 0.

Step 4 Test the ESS teleadjust signal.

No.

Signal Name

Command

Remarks

1

Active ESS PCS power
adjustment of array in fixed
value

+20 kW/-20 kW

A positive value
indicates
discharging, and a
negative value
indicates
charging.

In the on-grid
mode, the PCS
operating power
is consistent with
that specified by
the EMS
command and is
not affected by
the frequency.

--—-End

3.1.4.1.4 Test Procedure

Step 1 Set Active power control mode to Export Limitation(kW) and Working mode
of the ESS to Charge/Discharge based on grid dispatch.

Step 2
Step 3

Start the ESS.

Deliver a charge command from the EMS. Check the PCS power and array power.

The array power shall be the same as the power specified by the command
delivered by the EMS.

Step 4

Deliver a discharge command from the EMS. Check the PCS power and array

power. The array power shall be the same as the power specified by the command
delivered by the EMS.

(11 NOTE

Check the command delivered by the EMS in the lower right corner of the WebUI.
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- Batch configurations

--—-End

3.1.4.2 Maximum Self-consumption Mode (with Meter at Grid Connection

Point)

PV energy is preferentially supplied to loads, and then the surplus PV energy is
charged to the ESS. If the ESS is fully charged or is being charged at full power,
the surplus PV energy is fed to the power grid. When PV energy is insufficient or
no PV energy can be generated at night, the ESS discharges energy to loads. This
improves the self-consumption rate and energy self-sufficiency rate, and reduces
electricity costs. The ESS cannot discharge to or be charged from the grid.

/\ CAUTION

Before testing this mode, check whether the direction and transformation ratio of
the meter at the grid connection point are correct. For details, see 7.2.3.1 Meter
at the Grid Connection Point.

3.1.4.2.1 Working Mode Description

PV power is preferentially used by loads, and surplus power is used to charge the
ESS. If the ESS is fully charged or is being charged at full power, there is still
surplus power, and feed-in conditions are met, surplus PV power is fed to the grid.
The ESS cannot be charged from the grid and cannot discharge to the grid.

PV energy supply priority: load > ESS > power grid

Load power consumption priority: PV > ESS > power grid

Energy yield curve

Load curve P /

Purchase electricity
from the grid
Battery
discharging

/ Remaining PV \\
A electricity — \
Charging

Remaining PV
electricity —
Fed to grid

00:00

- Standby | Charging Standby

SOC: 0% SOC: 100%
Battery status

All-day battery charging and discharging in self-consumption mode
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3.1.4.2.2 Parameter Definition

Deployment Wizard ) Overview ) Monitoring )( Query ) (XS ) Maintenance

[P T, Capacity Control

Battery Settings

Subarray cut-off SOC

Smart Tracking Algorithm

Feature Parameters.

Other Parameters

(ctive power threshold of grid during battery discharge | 100 Jro. 10001 w

Working mode  [Maximum self-s V] @

Adjustment deadband 35 Jio. 1001 w

Scheduling Mode | Maximize energy v

Subarray SOC fast

ion start difference |5 Jiz. 100 9%

Automatic SOC calibration | Disable

Automatic SOH calibration [ Disable

Array end-of-charge SOC | 100 Jis0, 1001 %

Array end-of-discharge SOC |6 Jro. 151 9%

Working Parameter Description
Mode
Maximum Active power | Set the maximum target grid power when the
self- threshold of grid connection point has zero power. A larger
consumption grid during value indicates a lower probability that the
battery ESS discharges to the power grid.
discharge
Adjustment Set the allowed fluctuation of the target grid
deadband power for the grid connection point.
Adaptive Set the adjustment period and step
adjustment parameters for raising the inverter power.
parameters

Enable: The adjustment period and step set in
the SmartLogger are used. Generally, the
adjustment period and step are calculated
based on the number of devices connected to
the port and device specifications.

Disable: Use this value based on site
requirements.

3.1.4.2.3 Test Procedure

Step 1

Set Active power control mode to Export Limitation(kW) and Working mode

of the ESS to Maximum self-consumption.

Step 2 Shut down the ESS and inverter, and check the data on the meter at the grid
connection point. The load obtains power from the grid. The power reading on the
meter shall be a positive value and shall be equal to the load power.

Step 3 Start the ESS.

Step 4 Start the inverter.

Step 5 Check the power of the ESS and inverter.
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Step 6 Check the reading on the meter.

Power Power Reading on the Meter

Ppv > Pload + Pmax ESS charge capability Energy is supplied to the grid, and the
power is negative.

Pload * Pmax ESS charge capability > Ppv > The power is 0.

Pload

Ppv + Pmax Ess discharge capability > Pload > The power is 0.

Ppv
Ppv + PEss discharge capability < Pload Energy is obtained from the grid, and
the power is positive.
----End

3.1.4.3 TOU Mode (with Meter at Grid Connection Point)

You can manually set the charge and discharge time segments. For example, if

you set the low electricity price period at night as the charge period, the system
charges the ESS at the maximum power during the charge period. If you set the
high electricity price period as the discharge period, the ESS can discharge only

during the discharge period based on the actual load power, reducing electricity
costs.

The charge/discharge period can be set. A maximum of 14 time segments can be
set. During the charge period, the grid and PV modules charge the ESS. During the
discharge period, the ESS supplies power to loads but not to the grid, and the
surplus PV power can be charged to the ESS. During other periods without
settings, the ESS does not discharge, and PV modules and the grid supply power
to loads, and the surplus PV power can be charged to the ESS.

/A\ CAUTION

Before testing this mode, check whether the direction and transformation ratio of
the meter at the grid connection point are correct. For details, see 7.2.3.1 Meter
at the Grid Connection Point.

3.1.4.3.1 Working Mode Description — TOU (Charge)

(1) Discharge period (Charge): PV power is preferentially used by loads, and
surplus power is used to charge the ESS. If the ESS is fully charged or is being
charged at full power, there is still surplus power, and feed-in conditions are met,
surplus PV power is fed to the grid.

PV power priority: Load (Pad) > ESS (Ppat) > Grid (Pgyiq)
Load power consumption priority: PV (Ppy) > ESS (Ppat) > Grid (Pgrid)

(2) Non-charge/discharge period (Charge): The ESS cannot discharge to or be
charged from the grid.
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PV power priority: Load (Piaq) > ESS (Ppat) > Grid (Pgyiq)
Load power consumption priority: PV (Ppy) > Grid (Pgyiq)

(3) Charge period: The ESS is charged but does not discharge energy, and the
loads are not tracked.

PV power priority: ESS (Ppat) > Load (Pioaqg) > Grid (Pgyiq)
ESS charge priority: PV (Ppy) > Grid (Pgriq)

Energy yield curve

! Charge period ! i Discharge ! i Discharge | i Charge !
' i period 1 ;  period2 i i period !
- >, » e -
i i ,Load curve e
! ! - : ;
Battery / + Battery !

Remaining PV \
/ electricity - Charging
Remaining PV ""\ :
electricity - |
Fed to grid

\

Power grid
- Battery
charging

charging |/

0c:00 22:00 00:00

; . : ,

' 4 ' 1 '

i i i i !

i ' g } ;
Charging | Standby - Charging - Standby Charging

SOC: 100% SOC: 0%
Battery status TOU mode-2: All-day battery charging and discharging

Standby

Huawei confidential

3.1.4.3.2 Working Mode Description — TOU (Fed to Grid)

(1) Discharge period (Fed to grid): PV energy is preferentially supplied to loads
and fed to the grid. When the feed-in power limit is reached, surplus PV power is
used to charge the ESS.

PV power priority: Load (Pioaq) > Grid (Pgrig) > ESS (Ppat)
Load power consumption priority: PV (Ppy) > ESS (Ppat) > Grid (Pgyiq)

(2) Non-charge/discharge period (Fed to grid): The ESS cannot discharge to or be
charged from the grid.

PV power priority: Load (Pioaq) > Grid (Pgrig) > ESS (Ppat)
Load power consumption priority: PV (Ppy) > Grid (Pgyiq)

(3) Charge period: The ESS is charged but does not discharge energy, and the
loads are not tracked.

PV power priority: ESS (Ppat) > Load (Pioaq) > Grid (Pgyid)

ESS charge priority: PV (Ppy) > Grid (Pgyig)
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Energy yield curve
-

‘Charge period » Discharge 1 « Discharge : Charge
: i period 1 * .,' . period 2 . . period !
o > A—weeeee———=# |oad curve /' A r— i

-‘ \‘_

* discharging

Battery t
discharging

/ 4 *  Battery °

Remaining PV electricity
- Fed to grid

_ ’ ' Power grid
Power grid - $ f ' AT Gy 2 - Battery
Battery : p ? o charging
charging

e : 5 : 5 . 2200 00:00
' ;(iﬂéarginfg:: Standby - Standby ; - Standby ,‘ (Charg"lng
SOC: 100% SOC: 0% ‘
Battery status TOU mode: All-day battery charging and discharging Huawel confidential
3.1.4.3.3 Parameter Definition
MR Capacity Control
Active power theshold of rd during battery discharge (100 oo w
e Subarray SOC fat equalzation sartdiffrence. 5 Jpi %
Parameter Description
Preferred Charge: When the PV power is greater than the load power, the
use of surplus PV energy is used to charge the batteries. After the
surplus PV maximum charge power is reached or the batteries are fully

power charged, the surplus PV energy is fed to the grid.

Fed to grid: When the PV power is greater than the load power,
the surplus PV energy is preferentially fed to the grid. When the
maximum output power of the device is reached, the surplus
energy is used to charge the batteries. This setting is applicable
to the scenario where the FIT is higher than the electricity
purchase price and the grid cannot charge the ESS.

power for
charging
batteries
from grid

Maximum Set the maximum power at which the grid charges the batteries.
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Parameter Description

Active power | Set the maximum target grid power when the grid connection

threshold of | point has zero power. A larger value indicates a lower probability

grid during that the ESS discharges to the power grid.

battery

discharge

Adjustment | Set the allowed fluctuation of the target grid power for the grid

deadband connection point.

Adaptive Set the adjustment period and step parameters for raising the

adjustment inverter power.

parameters | gpable: The adjustment period and step set in the SmartLogger
are used. Generally, the adjustment period and step are
calculated based on the number of devices connected to the port
and device specifications.
Disable: Use this value based on site requirements.

Start Time Set the start time and end time of charge and discharge. A

) maximum of 14 time segments can be set. You can set a weekly

End Time cycle by clicking the buttons corresponding to Mon. through
Sun. in the Repeat box. The buttons are blue by default,

Charge/ R ) S

Discharge indicating being selected. After you click it, the button turns gray.

Repeat

3.1.4.3.4 Test Procedure

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6
Step 7

Set Active power control mode to Export Limitation(kW) and Working mode
of the ESS to TOU.

Shut down the ESS and inverter, and check the data on the meter at the grid
connection point. The load obtains power from the grid. The power reading on the
meter shall be a positive value and shall be equal to the load power.

Start the ESS.

Set the current time to the charge period. The ESS starts to be charged, and the
power reading on the meter increases. The increased reading is equal to the ESS
power.

Set the current time to the discharge period. The ESS starts to discharge, and the
power reading on the meter decreases. The decreased reading is equal to the ESS
power.

Set the charge period and discharge period based on the customer scenario.

Start the inverter and check whether the mapping between the inverter power,
ESS power, and meter power is correct.

--—-End
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3.1.4.4 TOU at Fixed Power (Without Meter at Grid Connection Point)
Scenario

e This mode applies to ESS-only systems in scenarios where the electricity prices
are significantly different between peak and off-peak hours and no power
meters are used. During off-peak hours, the grid supplies power to charge the
ESS. During peak hours, the ESS discharges to supply power to loads.

e In this mode, at least one charge or discharge time segment for the ESS needs
to be set. For example, if you set the low electricity price period at night as
the charge period, the system charges the ESS at the fixed power during this
period. If you set the high electricity price period as the discharge period, the
ESS can discharge energy only during the discharge period at the fixed power,
reducing electricity costs.

/A\ CAUTION

TOU at fixed power applies only to the ESS-only system. If TOU at fixed power is
set in the PV+ESS scenario, the output power of the PV inverter is 0.

In some countries, the ESS is not allowed to discharge to the power grid. In this
case, this mode cannot be used.

3.1.4.4.1 Working Mode Description — TOU at Fixed Power

Function description

You can manually set the charge and discharge time segments and the fixed
charge and discharge power in the corresponding time segments.

The SmartLogger instructs the ESS to charge or discharge at a fixed power in the
corresponding time segments. This mode can work when no meter is available.

Scenario constraints

In this scenario, there is no meter control. The ESS is charged and discharges
based on the preset fixed power. Ensure that the transformer has a sufficient
remaining capacity to charge the ESS. Otherwise, the transformer may be
overloaded. The load power is high enough to discharge the ESS. Otherwise, when
the load power is less than the ESS discharge power, the ESS feeds power to the
power grid.

3.1.4.4.2 Parameter Definition

Deployment Wizard ), Overview ) Monitoring ) Query )(EXI )  Maintenance

Working mode | TOU (fixed power) v @

Mode | Maximize energy

Remote Shutdown

Alarm Output

Smart Tracking Algorithm

00:00 23:00 Charge 200,000 Sun. Mon. Tue. Wed. Thur. Fri. Sat

= T T
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Parameter

Description

Working mode

Set this parameter to TOU (fixed power).

Difference
threshold for
starting array

When the SOC difference between racks in the array is
greater than the value of Difference threshold for
starting array SOC rapid equilibrium, the rapid

Charge/Discharge

Repeat

SOC rapid equilibrium algorithm is enabled. The default value is 5%.

equilibrium

Start time Set the start time and end time of charge and discharge. A
) maximum of 14 time segments can be set. You can set a

End time

weekly cycle by clicking the buttons corresponding to Mon.
through Sun. in the Repeat box. The buttons are blue by
default, indicating being selected. After you click it, the
button turns gray.

e Discharge time window: The ESS is discharged at the
fixed power.

e Charge time window: The ESS is charged at the fixed
power.

e Non-charge/discharge time window: The ESS cannot be
charged or discharge power.

3.1.4.4.3 Test Procedure
Step 1 Set the ESS working mode to TOU (fixed power).

Step 2
Step 3

Step 4

Step 5

Start the ESS.

Set the current time to the charge period. The ESS starts to be charged. The ESS
power displayed on the SmartLogger is the same as the configured charge power.

Set the current time to the discharge period. The ESS starts to be discharged. The
ESS power displayed on the SmartLogger is the same as the configured discharge

power.

Set the charge period and discharge period based on the customer scenario.

--—-End

3.1.4.5 Capacity Control Mode (with Meter at Grid Connection Point)
This mode applies to the PV+ESS and ESS-only systems where demand charge is

involved and power meters are available.

Peak shaving limits the maximum peak power at the grid connection point. In
some areas, electricity fees consist of both volumetric charge and demand charge.
The Peak shaving function allows you to lower the peak demand purchased from
the grid during peak hours, reducing electricity fees. Peak shaving applies to areas
where demand charges are collected. The peak shaving function allows you to
lower the peak power purchased from the grid in Maximum self-consumption or
TOU mode during peak hours, reducing electricity fees.

Power boost limit is designed to limit the maximum peak current at the grid
connection point. By doing so, it ensures that the electric current purchased from
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or sold to the grid does not exceed the maximum peak current at the grid
connection point, which may trigger the system's overcurrent protection
mechanism, potentially causing the transformer to trip.

/A\ CAUTION

Before testing this mode, check whether the direction and transformation ratio of
the meter at the grid connection point are correct. For details, see 7.2.3.1 Meter
at the Grid Connection Point.

The Power boost limit function is unavailable during the SmartLogger and ESS
upgrade. After the upgrade is complete, this function will be automatically
restored.

3.1.4.5.1 Working Mode Description

In SmartLogger V300R023C10SPC550 and later versions, Capacity Control is
displayed and can be set only in energy storage scenarios. Choose Settings >
Battery Settings > Capacity Control and set related parameters.

You can manually set the peak shaving time segments (a maximum of 14 peak
shaving time segments can be set) and the maximum peak shaving power. The
ESS is charged or discharges energy at the maximum peak shaving power during
this period. The ESS is charged or discharges energy based on the actual load
power to implement peak shaving and minimize the demand charge.

The maximum peak current can be set for power boost limit. Current at the grid
connection point can be controlled by controlling the battery charge and discharge
to prevent the transformer from tripping within a limited period of time.

3.1.4.5.2 Parameter Definition

Deployment Wizard ) Overview ) Monitoring ) Query )(ERT]) Maintenance

00 10
ails (00 1000, 1

End time Maximum peak power ([1.000, 50000.000] KW/kVA) Repeat

2359 50.000 Sun. Mon. Tue. Wed. Thur. Fri. Sat

Backup power SOC for capacity control

PV power limit when power meter fails 0.0

PCS power limit when power meter fails (0.0

Remote Shutdown
Ll

Alarm Output

Smart Tracking Algorithm

Feature Parameters

Other Parameters
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Parameter

Description

Peak shaving

No control: The peak shaving function is disabled.

Active power limit: The active power purchased from
the grid cannot exceed the preset capacity limit.

Apparent power limit: The apparent power purchased
from the grid cannot exceed the preset capacity limit.

Power boost limit

No control: The power boost limit function is disabled.

Current limit: The current of electricity purchased
from or sold to the grid cannot exceed the preset
current limit.

Maximum Peak
Current

This parameter is displayed when Power boost limit is
set to Current limit. Set the maximum peak current at
the grid connection point. The default value is 30000
A. Set this parameter based on the maximum peak
current for power purchase or sales at the grid
connection point.

Backup power SOC for
capacity control

Specifies the backup power SOC for capacity control.
The value of this parameter affects the peak shaving
capability. A larger value indicates stronger peak
shaving capability.

PV power limit when
power meter fails

Specifies the active power limit of the inverter when
the export+import meter communication is abnormal.
You can manually change the active power percentage
of the inverter as required.

PCS power limit when
power meter fails

Specifies the active power limit of the PCS when the
export+import meter communication is abnormal. You
can manually change the active power percentage of
the PCS as required.

Start time

Set the peak power range based on the start time and
end time. The peak power is configured based on
electricity prices in different time segments. You are
advised to set the peak power to a low value when the
electricity price is high.

A maximum of 14 time segments can be set.

3.1.4.5.3 Test Procedure

Step 1 Set the ESS mode to Capacity Control.

Step 2 Shut down the ESS and inverter, and check the data on the meter at the grid
connection point. The load obtains power from the grid. The power reading on the
meter shall be a positive value and shall be equal to the load power.

Step 3 Start the ESS and inverter.
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Step 4 Peak shaving: Set the current time to the charge period. Set the maximum peak
power and backup power SOC for capacity control. If the load exceeds the
maximum peak power, the ESS starts to discharge. The meter indicates a decrease
in the power at the grid connection point, with the reduced power being equal to
the ESS power.

Step 5 Power boost limit: Set the maximum peak current and backup power SOC for
capacity control. If the current at the grid connection point in the power purchase
direction exceeds the maximum peak current, the ESS starts to discharge. The
meter indicates a decrease in the current at the grid connection point, with the
reduced current being equal to the ESS current. If the current at the grid
connection point in the feed-in direction exceeds the maximum peak current, the
ESS starts to charge. The meter indicates a decrease in the current at the grid
connection point, with the reduced current being equal to the ESS current.

Step 6 Set the charge period and discharge period based on the customer scenario.

--—-End

3.1.4.6 Multi-mode Overlay (with Meter at Grid Connection Point)

Overlay of multiple dispatch modes is applicable to the scenario where different
business modes are used at the same plant to meet customers' requirements.
Multiple flexible overlay control policies are provided to improve the overall
benefits of the project.

/A\ CAUTION

Before testing this mode, check whether the direction and transformation ratio of
the meter at the grid connection point are correct. For details, see 7.2.3.1 Meter
at the Grid Connection Point.

3.1.4.6.1 Working Mode Description

In the energy dispatch function configuration, multiple on-grid dispatch functions
can be enabled at the same time and take effect together. In the current
SmartLogger configuration, there are multiple ESS SOC settings. Note that after
demand control is enabled, there are multiple SOC settings in the SmartLogger
configuration. The priorities of different dispatch policies vary with the ESS SOC.
The details are as follows.

ESS SOC Description

End-of-charge SOC When the end-of-charge SOC is reached, the ESS
charge stops.

Backup power SOC for Reserved power for capacity control, which is valid

capacity control only when capacity control is enabled.
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ESS SOC

Description

Force-charge SOC for

control logic, not
displayed on the Ul)

capacity control (internal

S0C)/2

Force-charge SOC for implementing capacity
control. It is controlled internally and cannot be
configured. The calculation formula is as follows:

Force-charge SOC for capacity control = (Backup
power SOC for capacity control + End-of-discharge

End-of-discharge SOC

discharge stops.

When the end-of-discharge SOC is reached, the ESS

ESS SOC < Force-Charge SOC for Capacity Control

ESS charge is the core requirement and has a higher priority than other dispatch

policies. In this case, the dispatch policy of the SmartLogger is as follows:

e PV output power + Upper limit of power from grid > Load power: The surplus
power is used to charge the ESS.

e PV output power + Upper limit of power from grid < Load power: The ESS
discharges to supplement the power.

ESS SOC Between the Backup Power SOC for Capacity Control and the Force-

Charge SOC for Capacity Control

The ESS does not discharge except for demand control. This priority is higher than
that of all other dispatch policies. In this case, the dispatch policy of the
SmartLogger is as follows:

e PV output power > Load power: The surplus PV power is preferentially

charged to the ESS, and then fed to the grid if permitted. Otherwise, the PV

power is limited.

e PV output power < Load power: Preferentially purchase power from the grid

for loads. When the purchased power exceeds the demand control
requirement, the ESS discharges to supplement the power.

ESS SOC > Backup Power SOC for Capacity Control

In this case, the power control policies in different overlay and power scenarios are

as follows.
Energy Scheduling | PV Output Power > Load | PV Output Power < Load
Charge/ | Charge Surplus PV power is Surplus grid power is
Discharg | based on | preferentially used for preferentially used for
e based grid charging the ESS, and is charging the ESS, and is
on grid dispatch | then limited. then limited.
dispatch
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Energy Scheduling

PV Output Power > Load

PV Output Power < Load

Discharg
e based
on grid
dispatch

Surplus PV power is
preferentially used for
charging the ESS, and is
then limited.

PV output power is
insufficient, and the ESS
discharges to supplement
the power.

Maximum self-
consumption

Surplus PV power is
preferentially used for
charging the ESS and is
then fed to the grid. When
the feed-in limit is
reached, the PV power is
limited.

TOU Discharg
e period

(Charge)

Surplus PV power is
preferentially used for
charging the ESS and is
then fed to the grid. When
the feed-in limit is
reached, the PV power is
limited.

Discharg
e period
(Fed to

grid)

Surplus PV power is
preferentially fed to the
grid. When the feed-in
limit is reached and there
is still surplus power, the
power is used to charge
the ESS.

The PV output power is
insufficient and the ESS
discharges to supplement
the power. If it is still
inadequate for the load,
grid power is purchased.

Charge
period

The PV power and grid
power are preferentially
supplied to loads, and
surplus power is used to
charge the ESS.

Preferentially use the grid
power. The ESS discharges
to ensure that the purchase
power at the grid
connection point does not
exceed the threshold.

Non-
charge/
discharge
period

(Charge)

Surplus PV power is
preferentially used for
charging the ESS and is
then fed to the grid. When
the feed-in limit is
reached, the PV power is
limited.

Non-
charge/
discharge
period

(Fed to
grid)

Surplus PV power is
preferentially fed to the
grid. When the feed-in
limit is reached and there
is still surplus power, the
power is used to charge
the ESS.

PV power and grid power
are supplied to loads. If the
purchase power at the grid
connection point exceeds
the upper threshold, the
ESS discharges to supply
power.
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Zero feed-in + other dispatch features

In this case, the power control policies in different overlay and power scenarios are

as follows.

Energy Scheduling PV Output Power > Load | PV Output Power < Load

Charge/ | Charge Surplus PV power is Surplus grid power is

Discharg | based on | preferentially used for preferentially used for

e based grid charging the ESS, and is charging the ESS, and is

on grid dispatch | then limited. then limited.

dispatch - - ]
Discharg | Surplus PV power is PV output power is
e based preferentially used for insufficient, and the ESS
on grid charging the ESS, and is discharges to supplement
dispatch | then limited. the power.

Maximum self-
consumption

Surplus PV power is
preferentially used for
charging the ESS and is
then fed to the grid. When
the feed-in limit is
reached, the PV power is
limited.

TOU

The PV output power is
insufficient and the ESS
discharges to supplement
the power. If it is still
inadequate for the load,
grid power is purchased.

Discharg | Surplus PV power is
e period | preferentially used for
(Charge) charging the ESS and is
then fed to the grid. When
the feed-in limit is
reached, the PV power is
limited.
Discharg | Surplus PV power is
e period | preferentially fed to the
(Fed to grid. When the feed-in
grid) limit is reached and there
is still surplus power, the
power is used to charge
the ESS.
Charge The PV power and grid Preferentially use the grid
period power are preferentially power. The ESS discharges
supplied to loads, and to ensure that the purchase
surplus power is used to power at the grid
charge the ESS. connection point does not
exceed the threshold.
Non- Surplus PV power is PV power and grid power
charge/ preferentially used for are supplied to loads. If the
discharge | charging the ESS and is purchase power at the grid
period then fed to the grid. When | connection point exceeds
(Charge) the feed-in limit is the upper threshold, the

reached, the PV power is
limited.

ESS discharges to supply
power.

Issue 03 (2025-05-26)

Copyright © Huawei Digital Power Technologies Co., Ltd. 45



LUNA2000-(107-215) Series Smart String Energy
Storage System Solution Maintenance Handbook 3 ESS Power-On and Deployment Commissioning

3.1.4.6.2 Multi-mode Overlay Settings

Combination

Step 1

Step 2

Combination

Step 1

Step 2

Combination

Step 1

Step 2

Step 3

Combination

Step 1

Step 2

Multi-mode overlay is a combination of multiple on-grid scheduling policies.

1: Maximum Self-Consumption + Capacity Control

Choose Settings > Battery Settings > Battery Settings and set Working mode to
Maximum self-consumption. For details, see the setting of Maximum self-
consumption in section "Working Mode" in LUNA2000-(107-215) Series
Commercial and Industrial On-Grid Energy Storage Solution User Manual.

Choose Settings > Battery Settings > Capacity Control. For details, see section
"Capacity Control" in LUNA2000-(107-215) Series Commercial and Industrial
On-Grid Energy Storage Solution User Manual.

----End

2: TOU + Maximum Self-Consumption

Choose Settings > Battery Settings > Battery Settings and set Working mode to
TOU.

Set Preferred use of surplus PV power to Charge. For details, see section
"Working Mode" in the LUNA2000-(107-215) Series Commercial and Industrial
On-Grid Energy Storage Solution User Manual.

--—-End

3: TOU + Maximum Self-Consumption + Capacity Control

Choose Settings > Battery Settings > Battery Settings and set Working mode to
TOU.

Set Preferred use of surplus PV power to Charge. For details, see section
"Working Mode" in the LUNA2000-(107-215) Series Commercial and Industrial
On-Grid Energy Storage Solution User Manual.

Choose Settings > Battery Settings > Capacity Control. For details, see section
"Capacity Control" in LUNA2000-(107-215) Series Commercial and Industrial
On-Grid Energy Storage Solution User Manual.

--—-End

4: TOU + Capacity Control

Choose Settings > Battery Settings > Battery Settings and set Working mode to
TOU.

Set Preferred use of surplus PV power to Fed to grid. For details, see section
"Working Mode" in the LUNA2000-(107-215) Series Commercial and Industrial
On-Grid Energy Storage Solution User Manual.
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Step 3 Choose Settings > Battery Settings > Capacity Control. For details, see section
"Capacity Control" in LUNA2000-(107-215) Series Commercial and Industrial
On-Grid Energy Storage Solution User Manual.

--—-End

3.1.4.6.3 Test Procedure

Refer to the test procedure in single mode.

3.1.5 Typical Cases

3.1.5.1 Standard Delivery Scenario
Typical delivery scenarios

Currently, only one SmartLogger and one grid connection point are supported in
typical delivery scenarios.

B

Load
RS205/MBUS 400V AC
—]
|
PV
modules YN
400V AC
2222 S
Optimizer N . :
e Metering point of a grid company
Smart Power Sensor

[ — 400V AC -
Vg [
1
! L
'
1 I —_
'
I ==
[ — ) s
1 220V AC
[

FE/Optical fiber 1 |
o ... SACU2000D/SmartLogger
' x 20 — -
| == 1
(| 1
(| 1
1 1 z
1 el I =
. —— - -
(|
I
I

C&I liguid-cooled ESS FEfOptical fiber

The typical multi-transformer scenario is as follows. The following constraints
must be met:
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lile
Load
BEE—(-)
PV modules SUN2000-V3/V5/VSPLUS/VG
DDDD -4 400V AC
Optimbzar aon0 M3Ne Metering point of a grid company
: 400 VAC [=] e PDWEFT by H
: Step-up
24AESS ! 220 VAC transformer
FE/ ) 400 V/10kV RS485
Optical fiber; RS5485/MBUS -
T rsmsnos " SACU2000D/
= SmartLogger
[ :
Load :
B 400 VACE
PV modules SUN2000-V3/V5/VSPLUS/VE 1
EED—‘ P 400V AC)
Optimizer " E

400VAC | [= ETEE
- =ig

N - Step-up
FE/Optical fiber transformer

24AESS 400 V/10 kV

Constraints:

The power of the PV system, ESSs, and loads does not exceed the transformer
limit.

Case description:

The meter is connected to the high-voltage 10 kV side of the transformer and
connected to the secondary current of the 10 kV PT and CT. The PT and CT ratios

must be set according to the meter quick guide and consistent with those on the
customer side.

3.1.5.2 Typical Cases in Standard Delivery Scenarios

1. TOU+Transformer Overload Prevention

Step 1

Step 2

Step 3

Case: The customer's load is 400 kW, the transformer capacity is 500 kW, and the
ESS capacity is 200 kW. Overload may occur during charging.

ESS control settings:

Choose Settings > Battery Settings > Battery Settings, set Working mode to
TOU, and set charge and discharge periods based on peak and off-peak electricity
prices.

Set Preferred use of surplus PV power to Fed to grid or Charge. For details, see
the TOU parameter settings in section "Working Mode" in the
LUNA2000-(107-215) Series Commercial and Industrial On-Grid Energy
Storage Solution User Manual.

Choose Settings > Battery Settings > Capacity Control, set Peak shaving to
Active power limit, and set end-of-discharge SOC to 0 (based on customer
requirements), SOC for capacity control to 0 (consistent with the end-of-discharge
SOC), peak shaving period to 00:00-23:59, and maximum peak power to the
transformer capacity (for example, 500 kW). Then overload can be prevented
during the TOU charge period.

Issue 03 (2025-05-26) Copyright © Huawei Digital Power Technologies Co., Ltd. 48


https://support.huawei.com/enterprise/en/doc/EDOC1100394512/706597d6/working-mode?idPath=258788303|258788485|258789973|261762483|255740921
https://support.huawei.com/enterprise/en/doc/EDOC1100394512/706597d6/working-mode?idPath=258788303|258788485|258789973|261762483|255740921

LUNA2000-(107-215) Series Smart String Energy
Storage System Solution Maintenance Handbook 3 ESS Power-On and Deployment Commissioning

( Deployment Wizard ) Overview )( Monitoring )( Query m Maintenance

_MTTTENTITIRNN Capacity Control

Battery Settings

e | Charge/Discharge based on grid dispatch v | @

Control charge/discharge time window | Disable v

Sched:

Power distribution

Subarray SOC fast equalization start difference |5 Jiz. 101 %

Automatic calibration
Automatic SOC calibration | Disable v @
Remote Shutdown Automatic SOH calibration | Disable v @

DI Subarray cut-off SOC

Array end-of-charge SOC 100 Jio0, 1001 %

Alarm Output

‘Array end-of-discharge SOC__ |0 Jo.357 % |

Submit

--—-End

2. Using a Third-Party EMS to Implement 1.1x Charge and Discharge Power

Case: The customer load is 400 kW, the ESS configuration is 108 kW, and a third-
party EMS is used. 1.1x overload charge and discharge need to be implemented in
a certain period.

ESS control settings:

Step 1 Choose Settings > Battery Settings > Battery Settings, set Working mode to
Charge/Discharge based on grid dispatch, and set other parameters by referring
to section "Charge/Discharge Based on Grid Dispatch."

Step 2 Choose Monitoring > Running Param for the ESS, click the Reference Power tab,
and set Apparent power baseline and Active power baseline to 118.8 kW
respectively. If the third-party EMS delivers 118.8 kW charge and discharge power,
the ESS can perform 1.1x overload. Similarly, if the ESS capacity is too large and
the ESS power needs to be limited, set reference power on this page. After the
configuration is complete, the power delivered from the SmartLogger or third-
party EMS is not greater than this reference power.

--—-End
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3.1.5.3 Typical Cases in Non-standard Delivery Scenarios

1. Incorrect Meter Connection

[
AG/FE/Optical fiber m

SACU2000D/ &\ 4G
SmartLogger =
----------- m——-
! FE/Optical fiber I R5485
! ' Metering point of a
| | gp
1 ] grid company .
1 1 Smart Mains
== 1 Power E
oo 4 ./J\ Sensor E
1 & o
|
| i
| C&lliquid-cooled ESS 1 tr:;gg’omer
1 400 V/10 kV
FE/ :
Opical fiber 1 % Capacity charge is based on the
] transformer capacity.
| L
: i Load
T

C&l liquid-cooled ESS 20

Case description:

The meter should be connected to the transformer 400 V side. The meter can
calculate the total power balance of the ESS, PV system, and load only after
the load, ESS, and PV system are connected downstream of the meter.

2. Failing to Connect the PV System to the SmartLogger

Non-standard delivery scenario: Failing to connect the PV system to the SmartLogger

iy

Load
§§ 5 E_ o RSAES/MEUS 400V AC
1 Smart Dongle
PV modules Fres— o
2323 S o
Optimizer - . . .
ey Metering point of a grid company
Smarl Power Sensor
M=t ] 400V AC |_-—| LN g
1o i’ . @
[ LJ
[ Step-up transformer
L - 400 V/10 kv
[ Capacity charge is based on the
| o= 4 s transformer capacity
I : 220V AC
1
FE/Optical fiber : : . SACU2000D/
o X 20 S -— SmartLogger
[ 1
1! - 1
! 1
1! ] 1 =
! I = bty — B
L e e ______d (.
. 1
C&I liquid-cooled ESS FE/Optical fiber

Case description:
PV+ESS collaborative control is not supported in the following scenarios:

The PV inverter adopts Smart Dongle networking and does not connect to the
SmartLogger.
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The third-party PV inverter is networked independently and cannot connect to the
SmartLogger.

Solution description:
Connect Huawei's PV inverter to the SmartLogger.

If a third-party PV inverter is used, deploy a third-party controller to control the
third-party PV system and Huawei's ESS.

3. Transformer Overload in Multi-transformer Scenario

#| Grid connection control point

EEEN [ 58]
' % W #1 Transformer Q #2 Transformer

FR(-] 8 Ea(-] B

Case description:

Transformers #1 and #2 are overloaded during battery charge and discharge.

The PV power of transformer #1 is large. If the SmartLogger controls the grid
connection point only on the high voltage side, transformer #2 is overloaded

because the PV power of transformer #1 is used to charge the ESS of transformer
#2.

The bus tie switches of transformers #1 and #2 back up each other.

Solution description:

Huawei's solution supports only one SmartLogger and one grid connection point.
If the transformer is overloaded, reduce the PCS reference power (charge and
discharge are dispatched based on this power). After the PCS reference power is
reduced, the charge and discharge time will become too long, and risk 2 specified
in case description cannot be avoided.

In the multi-transformer layered control scenario, a third-party EMS is required to
control the grid connection point and the ESS connection points of transformers
#1 and #2.
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3.2 C&I PV+ESS Off-Grid Scenario

The C&l off-grid PV+ESS system mainly runs in scenarios without grids. The PV
system and ESS work together to establish a microgrid to supply power to loads.

The genset is used to temporarily charge ESSs only when the ESSs are fully
discharged. During normal operation, the genset is not connected.

- — SmartLogger|
iy ‘ SmartPVMS

Inverter

PV modules
Genset
(Emergency backup
power supply)

77777 Iﬁul ESS ( ]
! T Load switch

. ©)
2 Transformer

— Power
ESS distribution ATS

= 'FM' — equipment

Genset Crdtnd
_________________________________________ Loads
. UPS
DC power AC power Communications Signal Auxiliary power UPS input
cable cable ----- cable cable supply cable power cable

1BO7N10304

3.2.1 System Running Logic

The system running logic of the case with the default settings is as follows:

State 6: Automatic startup upon irradiance
restoration
Running mode -
Real-time SOC > Array end-of-discharge SOC; State 7: ESS charged, loads connected State 1: ESS charging State 2: ESS fully charged
Minimum estimated power for black start > Running mode: Running mod Running mode:
Preset threshold; PV voltage > Minimum PV Real-time SOC > SOC threshold for stopping Off-grid end-of-charge SOC > Real-time Real-time SOC > Load shedding SOC
voltage for black start load shedding ing SOC Control logic:
Control logic: 7| Control The PV system output stops, or the ESS is
After the iradiance recovers, the system After th \ce recovers, the PV system The PV system charges the ESS. When charged ¥Epealedlyp within the 3% SOC
automaticallystarts, and the PV system charges charges the ESS, the load switch is turned on, the irradiance Is Instfficiest the deadband
the 2ee system and ESS supply power to loads.

State 5: system shut down State 4: ESS discharging, load shedding

Running mode: Running mode:

Real-time SOC < End-of-discharge SOC Load shedding SOC > Real-time SOC >

(off-grid) End-of-discharge SOC (off-grid)

Control logic Control I g

e ahut Cown and L hh CHmedicand e Both the PV system and ESS or only the ESS

automaicalystart up system runs without loads at low powier il el e

3.2.2 Software Version

Download the required software version before the deployment.

Software version obtaining path: For LUNA2000B (download link), download the
latest SPC software version corresponding to V200R024C00. Download the
matching version of the SmartLogger and the inverter version.
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#® Support > FusionSolar > Smart String ESS » LUNA20008B > Release Documents > Release Documents

LUNA2000B

Documentation Software Download

Bulletins Video

Knowledge Base

Select Version: | V200R024 All

All Documents

select All [¥] Download

Product Documentation
S Release Documents

Laarn Abolt Solutions LUNA2000B V200R024C00SPC200 Release Notes s

LUNA2000B V200R024C00SPC200 Open Source Software Notice &

Learn About Products LUNA2000B V200R024C00SPC103 Release Notes &

LUNA2000B V200R024C00SPC103 Open Source Software Notice &

Release Documents
LUNA2000B V200R024C00SPC101B002 Open Source Software Notice &

*Relezse Ducuments LUNA2000B V200R024C00SPC101 Release Notes &

3.2.3 Power-On and Deployment Commissioning

Power-on and deployment commissioning process

N | Step
o.

Description

1 | Powering on the
equipment

Use the UPS to supply power to the
SmartLogger and ESS monitoring auxiliary
power supply.

1. Turn on the power supply switch on the UPS
output side.

2. For the C&l liquid-cooled ESS, see Power-
On Operations.

deployment

2 | Obtaining startup Log in to Power-Partner to obtain the startup

authorization authorization code. For details, see the service
startup authorization guide.

3 | Logging in to the system | Log in to the SmartLogger.

4 | Upgrading the Upgrade the SmartLogger to the latest version,
SmartLogger software as some earlier versions cannot detect the ESS.

5 | Upgrading the ESS Upgrade the software, as there may be version
software mismatch between the ESS and DCDC.

6 | Upgrading the inverter Upgrade the inverter software.
software

7 Performing wizard-based | Set basic device parameters, search for devices,

set device parameters, and set microgrid
parameters.
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N | Step Description
o.
8 | (Optional) Detecting wire | Applies only to the C&I liquid-cooled ESS in the
sequence scenario with multiple ESSs.
In the off-grid scenario, ensure that the load
has been disconnected.
10 | Setting the inverter and /
ESS to three-phase four-
wire mode
11 | Checking the grid code /
and working mode of the
ESS
12 | Starting the system in /
off-grid mode
13 | Checking inverter /
parameters and starting
the inverter
14 | Connecting to the meter | Not involved in off-grid mode.
15 | Connecting to the /
management system

3.2.3.1 Powering On the Equipment

Power-on process description of the off-grid PV+ESS system

No.

Task

Power-On Operation

1

Starting the UPS

For details, see the documents provided by the
manufacturer.

Powering on the
UPS-SmartLogger
auxiliary power

supply

1. Turn on the SmartLogger power switch on
the UPS side.

2. Turn on the switch on the SmartLogger side:
Turn on the power switch (if any) between
the SmartLogger and the UPS based on site
requirements.

Powering on the
UPS-ESS auxiliary
power supply (for
black start)

For details, see Power-On Operations.
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No. Task Power-On Operation
3 Powering on the

ESS auxiliary
power supply (for
LTMS and other

devices)

4 Powering on the
ESS AC side

5 Powering on the Select a power-on method based on the
inverter inverter model.

Method 1:

1. Set the DC SWITCH to ON. When you hear
a click, the switch is completely turned on.

2. Check that the indicators are not steady red.
Method 2:

1. Set the DC SWITCH 1 (MAIN SWITCH) to
ON. When you hear a click, the switch is
completely turned on.

2. Check the status of the PV connection
indicator. If it is steady green, set DC
SWITCH 2 and DC SWITCH 3 to ON.

3. Check that other indicators are not steady
red.

Note: For details about the switch layout and operations of the devices prepared
by the customer, see the documents provided by the vendors.

3.2.3.2 Obtaining Startup Authorization

Step 1 Set Startup authorization code of the ESS. Otherwise, the ESS cannot be started.

1. Use Startup authorization verification code to apply for Startup
authorization code.

] NOTE
Contact the device vendor or its authorized supervision service provider to apply for a
startup authorization code through the Power Partner app.

- Method 1: Choose Monitoring > ESS > Running Info. > Basic
Information to view Startup authorization verification code.

- Method 2: Choose Deployment Wizard > Connect Device to view
Startup authorization verification code.

2. Set Startup authorization code of the ESS.

- Method 1: Choose Deployment Wizard > Connect Device, and set
Startup authorization code.
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- Method 2: Choose Monitoring > ESS > Running Param. > Basic
Parameters, and set Startup authorization code.

--—-End

3.2.3.3 Logging In to the SmartLogger and Upgrading the Software
Step 1 Set the IP address of the PC.

Recommended IP address: 192.168.0.100

Status

Network status Help from the web
Updating network adapter or driver
Run an internet speed test
g - @ - @ Finding my IP address
Lok 3

winroothuavei.com

You're connected to the Internet &

If you have a limited data plan, you can make this n¢ 2 [ Control Panel > Al Control Panel

metered connection or change other properties,

e — a— . o
Lk 3 ]
From the last 30 days - tap3
” e——— K.
Properties Da'a\*
| e

cable unplugged cable unplugged
V1.0 0%

get P
this capabity. Ot
for the appropriate

(@) Show available networks
View the connection options around you.

Netw le unplugged 3 om
Intel(R) Ethemet Connection (7)L.. @7 Realtek PCle GBE Family Controller

b

Advanced network settings |
3

et
Gham OV server
@ Use the
Preferred DNS server:

/N Network troubleshooter Alternate DNS server: 1

Diagnose and fix network problems.

£, Network and Sharing Center
For the networks you connect to, decide what yo{

[validate seténgs upon exit

View hardware and connection properties % CIiEE
Windows Firewall ok Cancel
Network reset
Settin:
@ Home Status
Help from the wet
Network status elp from the web

Network & Internet

B saws LiAT 3
wwwwww thuaweicom
T Ethemet You're connected to the Internet P
1f you have 3 limited data plan, you can make this n 4 & > ConuolPanel > AllControl Panel hems > Network Connections Vo b
2 Dialup metered hange other properties.

g —

Netwoikng  Ahertcation Sharng.

@ v (=0

@ Poy Properties Datad | piang

I R ——

@ Show available networks ‘ i
3
1 rosoh GRS AHARTEIAS
BN
Advanced network settings b L L.
rosoh I EIRE U BB
L0P (g
VI s Intemet th 85 6 (TCP/IPvE)
sl el oo

ST tenet o S ESIAN 1P
[hts A B Rl L8R

Step 2 Log in to the SmartLogger.

Connect the network port on the PC to the WAN or LAN port on the SmartLogger
using a network cable.

The default IP addresses are as follows.
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Port Item Default Value on PC Setting
SmartLogger Example
SmartLogger IP address 192.168.0.10 192.168.0.100
WAN port
Subnet 255.255.255.0 255.255.255.0
mask
Default 192.168.0.1 192.168.0.1
gateway
SmartLogger IP address 192.168.8.10 192.168.8.100
LAN port
Subnet 255.255.255.0 255.255.255.0
mask
Default 192.168.8.1 192.168.8.1
gateway

Step 3

In the address bar of a browser, enter https:// XX.XX.XX.XX (XX XXXX.XXis the IP
address of the SmartLogger) and press Enter. The login page is displayed. If you
are logging in to the WebUI for the first time, a security warning is displayed. Click
Continue to this website to log in to the WebUI.

For the first login, the user name is admin, and the initial login password is
Changeme.

Use the initial password upon the first power-on. After login, change the initial
password and log in again. The login password contains at least eight characters.

Change Default Password

Old Password Changeme

Language

New Password  Chyngeme

User Name

Confirm Password

Confirm

Upgrade the software.

Choose Maintenance > Software Upgrade.

Note: The SmartLogger software and BSP file shall be upgraded together.

If an error message is displayed during file upload, decompress the SmartLogger
software package, upload the SmartLogger3000-BSP and upgrade the BSP file.
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Then upload the SmartLogger3000 software package and upgrade the
SmartLogger software.

--—-End

3.2.3.4 Upgrading the ESS Software

Before the upgrade, ensure that the reserved SOC is greater than 15%. If the
SOC is lower than 15%, charge the ESS first.

If the ESS cannot be charged onsite and the SOC is lower than 15%, perform
the following operations before upgrading the software. Otherwise, the
upgrade will fail. For details, see 3.1.2.4 Upgrading the ESS Software.

Step 1 Choose Maintenance > Software Upgrade to upgrade the ESS software.

English DIE

Deployment Wizard ) Overview | Monitoring | Query ) Settings ) (P eaty)

Select an upgrade file; | FESCfE | ORI Upload
Target ver. Upgrade Progress

° Smartlogger V300R024C00SPC200
° V300R024C10SPC300

--—-End

3.2.3.5 Upgrading the Inverter Software

Step 1 Start the inverter and turn on the DC switch of the inverter.

= - — |
o¢ @0 Hoct
5 © oooobooof

o o o
dA—p——Jlecccocococco

1S13W00011

Step 2 Check the inverter connection status on the SmartLogger.
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Select an upgrade file: | EFZ{ | FEREATI

Device Device status Curr. ver. Target ver. Upg!

Logger(Local) ° Smartiogger V300R024C00SPC211
Logger(Local) BSP ° V300R024C105PC301

£ss

MBUS

PCS/Inverter

Inverter(COM1-1) V5008023

Device Device status Curr. ver. Target ver. Upgn:
Logger

Logger(Local) ° Smartlogger V300R024C00SPC211

Logger(Local)_BSP ° V300R024C10SPC301

ESS

MBUS

000000

PCS/Inverter

[O] | mvertertcomit-1) V500R023

3.2.3.6 Performing Wizard-based Deployment

For details about wizard-based deployment, see LUNA2000-(107-215) Series
Commercial and Industrial Microgrid Energy Storage Solution User Manual.

3.2.3.7 (Optional) Detecting Wire Sequence
This function applies only to the C&l liquid-cooled ESS in the scenario with
multiple ESSs.

e In the off-grid scenario, ensure that the loads have been disconnected and
then click Starting up.

e In the on/off-grid scenario, click Starting up.
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Parameter

Description

Wire sequence
detection status

Check the status of wire sequence detection.
e Not detected
e Testing

e Detection failed: The wire sequence detection has
failed. In this case, check the Abnormal Wire
Sequence alarm and rectify the fault based on the
handling suggestions.

e |f the wire sequence is consistent, no action is required.

e |f the wire sequence is inconsistent, rectify the cable
connection.

1. Check the phase sequence detection result. The
phase sequences of multiple ESSs shall be Positive.
If not, rectify the cable connection.

2. If the phase sequences of multiple ESSs are
Positive, check the phase again. If the phase
difference between ESSs is greater than 60°, rectify
the cable connection.

Wire sequence
detection time

Check the time when the wire sequence detection is
complete.

Wire sequence
check progress

Check the wire sequence detection progress.

Phase Sequence

Check the phase sequence detection result. The detection
result can be Positive or Negative.

Phase

Check the phase detection result. The detection result
range is [0, 360]°.

3.2.3.8 Setting the Inverter and ESS to Three-Phase Four-Wire Mode

Step 1 Set Output mode for the inverter and ESS.

e  For the inverter: Choose Monitoring > Inverter > Running Param > Grid
Parameters, and set Output mode for the inverter to Three-phase four-

wire.
e For the ESS:

- In the On-grid/Off-grid (VSG) or On-grid/Off-grid (PQ/VSG) scenario,
choose Monitoring > ESS > Running Param > Grid Parameters, and set
Output mode for the ESS to Three-phase four-wire.

- In the Off-grid scenario, disconnect loads and perform black start. Then
choose Monitoring > ESS > Running Param > Grid Parameters, and set
Output mode for the ESS to Three-phase four-wire.

--—-End
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3.2.3.9 Checking the Grid Code and Working Mode of the ESS

Step 1 Check whether Grid code and Working mode of the ESS are correctly set. If not,

correct the settings.

e Choose Monitoring > ESS > Running Param > Grid Parameters, and check

the setting of Grid code.

e Choose Monitoring > ESS > Running Param > Feature Parameters, and
check the setting of Working mode.

--—-End

3.2.3.10 Starting the System in Off-Grid Mode

Step 1 To start the C&I ESS in off-grid mode, choose Maintenance > Device Mgmt. >

Connect Device and click the start icon.

--—-End

3.2.3.11 Checking Inverter Parameters

Step 1 Check that Microgrid compatibility is set to Enable for the inverter.

NA 5.00, 30.00] A
]

--—-End

3.2.3.12 Connecting to the Meter (Not Involved in Off-Grid Mode)

3.2.4 Parameter Setting Reference

3.2.4.1 Reference for Off-Grid Parameter Settings

Check the grid voltage and frequency after wizard-based deployment.
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E @ power system
nspire = = 5 5
P et Overview | Monitoring )( Query ) Settings | Maintenance

Deployment Wizard (15 © © O © 00— 7 —0—0— 10
. Basic Huawei Power Meter EMI Battery Huawei NMS  Third-party Third-party Microgrid Configuration
i parameters Devices Control NMs Devices Completed

Power Meter icrogrid

EMI MGCC Mode [ Enable v
Battery Control Microgrid scenario | Off-grid v

Huawei NMS e | (400

) “h
Third-party NMS uency |50
Third-party Devices Load Switch

|- Microgrid 4 S snspon 1D z
- o Diportstatus  |Open v
Configuration Completed

Switch-off control port D02 v

Switch-on control port  (DOT )

N,

3.2.4.2 Reference Values of the SOC and Black Start Voltage

Table 3-1 Off-grid control parameters

Tab Parameter Reference Description
Control | Automatic Enable e Enable: The automatic load
Policy load connection/shedding function is
connection/ enabled.
shedding e Disable: The automatic load
connection/shedding function is
disabled.
Automatic Enable Specifies whether to enable
black start automatic black start after irradiance
after restoration.

irradiance

¢ e Enable: During off-grid operation,
restoration

automatic black start is performed
after the irradiance restores.

e Disable: Automatic black start is
not performed after the irradiance

restores.
Automatic Enable Specifies whether to enable the
PCS recovery function of automatic recovery in

case of abnormal PCS shutdown.

e Enable: During off-grid operation,
when the SmartLogger detects
that the PCS shuts down
abnormally and causes power
failure, the SmartLogger
automatically attempts to black
start to restore the power supply.

e Disable: When the PCS shuts down
abnormally, the SmartLogger does
not perform automatic black start.
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Tab

Parameter

Reference

Description

Control
Policy

End-of-
charge SOC
(off-grid)

90%

Set the maximum SOC for charge in
off-grid mode. The default value is
90%. Set the parameter based on the
actual situation. To ensure reliable
operations of the microgrid, the
recommended value range is [85, 95]
and this parameter must be < (Array
end-of-charge SOC - 5%).

SOC
threshold for
stopping
load
shedding

30%

This parameter is displayed when
Automatic load connection/
shedding is set to Enable. The
default value is 30%. The value range
is [26, 40]. If the current ESS SOC is
greater than or equal to SOC
threshold for stopping load
shedding, the load switch is
automatically turned on to supply
power to loads.

If you manually turn on or off the
load switch, the automatic control
function of the load switch will be
automatically disabled. This function
can be restored only after the
SmartlLogger is restarted or the black
start is successful in the off-grid
scenario.

SOC
threshold for
starting load
shedding

20%

This parameter is displayed when
Automatic load connection/
shedding is set to Enable. The
default value is 20%. The value range
is [10, 25]. If the SOC is less than or
equal to SOC threshold for starting
load shedding, the load switch is
automatically turned off to reduce
the ESS discharge power.

If you manually turn on or off the
load switch, the automatic control
function of the load switch will be
automatically disabled. This function
can be restored only after the
SmartlLogger is restarted or the black
start is successful in the off-grid
scenario.
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Tab Parameter Reference Description
End-of- 10% Set the minimum SOC for discharge
discharge in off-grid mode. The default value is
SOC (off- 10%. Set the parameter based on the
grid) actual situation. To ensure reliable
operations of the microgrid, the
recommended value range is [10, 15]
and this parameter must be > (Array
end-of-discharge SOC + 5%).
Min PV 600 V This parameter is displayed when
voltage for Automatic black start after
black start irradiance restoration is set to
Enable. After the solar irradiance
recovers, the inverter PV voltage
increases. If the PV1 voltage of an
inverter is greater than or equal to
Min PV voltage for black start, the
black start function may be enabled.
Minimum 10% This parameter is displayed when
estimated Automatic black start after
power for irradiance restoration is set to
black start Enable. Set this parameter to a
percentage of the ESS rated power.
The default value is 10% of the ESS
rated power. When the irradiance is
restored, if the estimated PV output
power of the inverter is greater than
the minimum estimated power for
the black start, the black start is
automatically performed.
Off- Real-time / The output power of the inverter is
grid SOC (%) controlled based on the current
chargin battery SOC to meet the battery
g Allowed / charge power adjustment target. The
control | Charge value of Allowed Charge Power (%)
Power (%) ranges from 0 to 70. The value of
SOC ranges from End-of-discharge
SOC (off-grid) to End-of-charge
SOC (off-grid).
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Tab

Parameter

Reference

Description

Load
control

Manual Load
Control

/

This function is used only for load
switch status detection.

e Close: Loads are connected.

e Open: Loads are disconnected.
NOTE

In the off-grid scenario, the Close and
Open buttons are available only when
the DO ports of Switch-off control
port and Switch-on control port
under Load Switch are configured.

When the load switch is off, the Close
button is available, and the Open
button is grayed out.

When the load switch is on, the Close
button is grayed out, and the Open
button is available.

When the load switch is in invalid
state, the Close and Open buttons are
grayed out.

(11 NOTE

Array end-of-charge SOC > End-of-charge SOC (off-grid) > SOC threshold for stopping
load shedding > SOC threshold for starting load shedding > End-of-discharge SOC (off-
grid) > Array end-of-discharge SOC

3.2.5 Basic Function Tests

3.2.5.1 Testing Load Switch Functions

/A\ CAUTION

Manually turn on and off the load switch to check whether the switch
configuration is correct.

e Ensure that the equipment is not damaged before you operate the on/off-grid
switch or load switch. Otherwise, electric shocks or fire may occur.

e When operating the on/off-grid switch or load switch, wear insulated gloves
and use insulated tools to prevent electric shocks or short circuits.

Step 1 Choose Maintenance > Device Mgmt. > Connect Device and click 0

Step 2 Manually turn on or off the load switch onsite. Then, on the SmartLogger WebUI,
choose Settings > Microgrid Control > General Configuration > Load Switch
and check whether Status changes. If yes, the DI cable connection is normal. If no,
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check whether the DI cable connection to Switch status port is normal.

Deployment Wizard | Overview || Monitoring | Query | ({CRalrT) Maintenance

Microgrid
MGCC Mode (")
Microgrid scenario .9

Load Switch

Power Adjustment

Microgrid Control

Alarm Output

Smart Tracking Algorithm

Step 3 Choose Settings > Microgrid Control > General Configuration > Load Switch
and check whether Status is consistent with the actual load switch status. If no,
change DI port status to ensure that the status is consistent.

Step 4 Choose Settings > Microgrid Control > General Configuration > Load control
and check whether the Open button is available. If so, click Open and then check
onsite whether the actual status of the load switch is off. If no, check whether the
DO cable connection to Switch-off control port is normal.

Step 5 Choose Settings > Microgrid Control > General Configuration > Load control
and check whether the Close button is available. If so, click Close and then check
onsite whether the actual status of the load switch is on. If no, check whether the
DO cable connection to Switch-on control port is normal.

English @B

Deployment Wizard | Overview | Monitoring | Query Maintenance

Control Policy Configuration -~ Off-grid charging control

T :

Comm. Param.
Power Adjustment

Microgrid Control

Remote Shutdown

DI

Alarm Output

Smart Tracking Algorithm
Feature Parameters

Qther Parameters

Step 6 After the load switch inspection is complete, choose Settings > Microgrid Control
> Black Start and click Starting.

/\ CAUTION

If any exception occurs, check the cable connection between the SmartLogger and
the switch.

----End
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3.2.5.2 Testing Charge/Discharge

Turn on the load shedding switch, connect the load, and check the PV power, ESS
power, and load power. The PV power and ESS power are approximately equal to

the load power.

Logger

® Logger(Local)
Inverter (2)

® Inverter(COM1-10)
® Inverter(COM1-11)
ESS (2)

® ESS(Net6.100)

® ESS(Net6.101)

Meter (1)

@ Meter(COM1-1) .

RELAY (1)
® RELAY(COMS3-1)
MBUS (1)

® MBUS-inside

3.3 C&I PV+ESS Seamed On/Off-Grid (PQ/VSG)

Switching

| Deployment Wizard | ( Overview m‘ Query || Settings )| Maintenance

 MCTTTRINC, Performance Data  Running Param  About

No.  Signal Name Value Unit
1 Device status Loading

2 Meter usage Export+import meter

3 Meter access direction Positive

4 Line voltage between phases A and B NA v

5 Line voltage between phases B and C NA v

6 Line voltage between phases C and A NA v

7 Phase A voltage NA v

8 Phase B voltage NA v

9 Phase C voltage NA v

10 Phase Acurrent NA A

11 PhaseB current NA A

12 Phase Ccurrent NA A

T3 Phase A active power NA o
14 Phase B active power NA W
15 Phase C active power NA KW
16 Active power NA oW
17 Reactive power NA KVar
T8 Power factor NA

19 Total active electricity 92233720368547760 KWh
20 Total reactive electricity 92233720368547760 Kvarh
21 Total positive active electricity 92233720368547760 KWh
22 Total positive reactive electricity 92233720368547760 KVarh
23 Total negative active electricity 92233720368547760 KWh
24 Total negative reactive electricity 92233720368547760 KVarh

This mode is applicable to scenarios where the grid is relatively stable and power

outage occurs occasionally. After a grid outage occurs, the ESS performs a black
start after receiving a black start command from the SmartLogger.

In this system, the microgrid implements on-grid and off-grid operations through

an on/off-grid switch. When the system is off-grid, the ESS functions as the
primary power supply to supply power to critical loads together with the PV

system.
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|SmartLugger\ﬂ
|r:‘n\:':ndules _l L i L

SmartPVMS

Inverter
Optimizers

Power
distribution
equipment

o, 5SS e | e ) fE) E
I |ﬁH‘ | On/Off- Grid failure AN
1 grid switch|  |detection circuit| | Meter at
e o

i the grid
' Transformer| I connection
. i I ; point
P ESS % 5
IEEEEE ] I i
BN | S— - B
! I Critical :
! i Common H
! loads loads 1
UPs .
— DCpower ___ AC power Communications Signal Auxiliary power ____ UPS input
cable cable ----- cable cable supply cable power cable

IBO7N10301

3.3.1 System Running Logic

Note: After the system runs in off-grid mode, the system automatically starts after
the irradiance is restored. If no controllable load switch is connected to the
SmartLogger, the estimated power threshold shall be greater than the load power.

State 6: off-grid to on-grid
Running mode: Restore the grid
connection and start the PV system and State!1: anigrid, PQmiode.
Efjml — Running mode: In on-grid control mode, the State 2: on-grid, PQ mode
ESS cannot discharge when the backup power Running mode: self-consumption/TOU,
AAftar the POk giid picoters, tia i SOCis lower than the specified value. capacly contral, pover backp, and zero
system and ESS are shut down Control logic 5 Pd Y P P
y : eed-in
ptically by the SmartLooger or Real-time SOC < SOC for off-grid power Control logic:
manually, and the on/of-grid swichis Backup: The surplus PV power is used to (St L N——
charge the ESS, or the PV power is backup: The system runs in on-grid mode.
preferentially used to charge the ESS.
(Optional) The deficiency is supplemented by
the power grid.

State 5: off-grid, low SOC, and PV+ESS
shutdown
Running mode: The PV system and ESS are - -
- State 3: on-grid to off-grid
shut down. State 4: off-grid, VSG mode
Control logic Running mode: off-grid operation, PV+ESS. :L‘{';r';‘f“': ;’v‘jﬁ'cg‘",;g’;fm‘;";";f;ﬂ;"; 105
SOC < End-of-discharge SOC (off-grid): The collaborative control i :
SmartLogger shuts down the PV system Control logic: W, the pesic i Talls, ShEBIEGAL
and ESS. SOC > End-of-discharge SOC (off-grid): The . power g : o
switch can be turned off manually or
PV system and ESS supply power to loads. atomatically by the SmartLogger.

l

State 7: Automatic startup upon
irradiance restoration

Running mode:

Real-time SOC > Array end-of-
discharge SOC; Minimum estimated
power for black start > Preset
threshold; PV voltage > Minimum
PV voltage for black start

Control logic:

After the irradiance recovers, the
system automatically starts, and the
PV system charges the ESS and
supplies power to loads.

3.3.2 Software Version
Download the required software version before the deployment.

Software version obtaining path: For LUNA2000B, download the latest SPC
software version corresponding to V200R024C00. Download the matching version
of the SmartLogger and the inverter version. (Link)
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#® Support > FusionSolar > Smart String ESS » LUNA20008B > Release Documents > Release Documents

LUNA2000B

Documentation

Software Download

Knowledge Base

Bulletins Video

Select Version: | v200R024

All

All Documents
Select All

Product Documentation
Sets

Learn About Solutions

Release Documents

[¥ Download

LUNA2000B V200R024C00SPC200 Release Notes s

LUNA2000B V200R024C00SPC200 Open Source Software Notice &

Learn About Products

LUNA2000B V200R024C00SPC103 Release Notes &

LUNA2000B V200R024C00SPC103 Open Source Software Notice &

Release Documents

LUNA2000B V200R024C005PC101B002 Open Source Software Notice &

» Release Documents

LUNA2000B V200R024C00SPCT01 Release Notes &

3.3.3 Power-On and Deployment Commissioning

Power-on and deployment commissioning process

N | Step
o.

Description

1 | Powering on the
equipment

Perform deployment in on-grid mode (turn on
the on/off-grid switch in the power distribution
equipment).

Use the UPS to supply power to the
SmartLogger and ESS monitoring auxiliary
power supply.

1. Turn on the power supply switch on the UPS
output side.

2. For the C&I liquid-cooled ESS, see Power-
On Operations.

2 | Obtaining startup
authorization

Log in to Power-Partner to obtain the startup
authorization code. For details, see the service
startup authorization guide.

3 | Logging in to the system

Log in to the SmartLogger.

4 | Upgrading the
SmartLogger software

Upgrade the SmartLogger to the latest version,
as some earlier versions cannot detect the ESS.

5 | Upgrading the ESS
software

Upgrade the software, as there may be version
mismatch between the ESS and DCDC.

6 | Upgrading the inverter
software

Upgrade the inverter software.
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N | Step Description
o.

7 | Performing wizard-based | Set basic device parameters, search for devices,
deployment set device parameters, and set microgrid
parameters.

8 | (Optional) Detecting wire | Applies only to the C&I liquid-cooled ESS in the
sequence scenario with multiple ESSs.
In the off-grid scenario, ensure that the load
has been disconnected.
10 | Setting the inverter and /
ESS to three-phase four-
wire mode
11 | Checking the grid code /
and working mode of the
ESS
12 | Starting the system in /
on-grid mode
13 | Checking inverter /
parameters and starting
the inverter
14 | Connecting to the meter |/
15 | Connecting to the /
management system

3.3.3.1 Powering On the Equipment

Power on the on/off-grid PV+ESS (PQ/VSG) system when an external power
supply is available.
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Figure 3-2 Power-on process of the on/off-grid PV+ESS (PQ/VSG) system

PV I SmartLogger ﬂ
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@ SmartPVMS
» Inverter
——| Optimizers
Power !
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] r =
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] I id swi ion circui :
H I grid switch| |detection circuit| Meter at -
H . l - the grid Grid
! i Transformer | connection
— I—— point
______ o B ESS o ﬁ ﬁ
I‘ Ln} .
| Critical common
9 - loads loads
UPS . (2] o
— DCpower ___ AC power Communications Signal Auxiliary power ____ UPS input
cable cable ----- cable cable supply cable power cable

IBOTN10308

Table 3-2 Power-on process description of the on/off-grid PV+ESS (PQ/VSG)

system
No. Task Power-On Operation
1 Powering on the 1. Turn on the on/off-grid switch in the power
power distribution distribution equipment.
equipment 2. Turn on the switch of the grid failure
detection circuit in the power distribution
equipment.
2 Powering on the 1. Turn on the UPS power switch on the power
UPS distribution equipment side.
2. Start the UPS.
3 Powering on the 1. Turn on the SmartLogger power switch on
UPS-SmartLogger the UPS side.
auxiliary power 2. Turn on the switch on the SmartLogger side:

supply Turn on the power switch (if any) between
the SmartLogger and the UPS based on site
requirements.

Powering on the For details, see Power-On Operations.
UPS-ESS auxiliary
power supply (for
black start)
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No. Task Power-On Operation
4 Powering on the

ESS auxiliary
power supply (for
LTMS and other

devices)

5 Powering on the
ESS AC side

6 Powering on the Select a power-on method based on the
inverter inverter model.

Method 1:

1. Set the DC SWITCH to ON. When you hear
a click, the switch is completely turned on.

2. Check that the indicators are not steady red.
Method 2:

1. Set the DC SWITCH 1 (MAIN SWITCH) to
ON. When you hear a click, the switch is
completely turned on.

2. Check the status of the PV connection
indicator. If it is steady green, set DC
SWITCH 2 and DC SWITCH 3 to ON.

3. Check that other indicators are not steady
red.

Note: For details about the switch layout and operations of the devices prepared
by the customer, see the documents provided by the vendors.

3.3.3.2 Obtaining Startup Authorization

Step 1 Set Startup authorization code of the ESS. Otherwise, the ESS cannot be started.

1. Use Startup authorization verification code to apply for Startup
authorization code.

] NOTE
Contact the device vendor or its authorized supervision service provider to apply for a
startup authorization code through the Power Partner app.

- Method 1: Choose Monitoring > ESS > Running Info. > Basic
Information to view Startup authorization verification code.

- Method 2: Choose Deployment Wizard > Connect Device to view
Startup authorization verification code.

2. Set Startup authorization code of the ESS.

- Method 1: Choose Deployment Wizard > Connect Device, and set
Startup authorization code.
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- Method 2: Choose Monitoring > ESS > Running Param. > Basic
Parameters, and set Startup authorization code.

--—-End

3.3.3.3 Logging In to the SmartLogger and Upgrading the Software
Step 1 Set the IP address of the PC.

Recommended IP address: 192.168.0.100

Status

Network status Help from the web
Updating network adapter or driver
Run an internet speed test
g - @ - @ Finding my IP address
Lok 3

winroothuavei.com

You're connected to the Internet &

If you have a limited data plan, you can make this n¢ 2 [ Control Panel > Al Control Panel

metered connection or change other properties,

e — a— . o
Lk 3 ]
From the last 30 days - tap3
” e——— K.
Properties Da'a\*
| e

cable unplugged cable unplugged
V1.0 0%

get P
this capabity. Ot
for the appropriate

(@) Show available networks
View the connection options around you.

Netw le unplugged 3 om
Intel(R) Ethemet Connection (7)L.. @7 Realtek PCle GBE Family Controller

b

Advanced network settings |
3

et
Gham OV server
@ Use the
Preferred DNS server:

/N Network troubleshooter Alternate DNS server: 1

Diagnose and fix network problems.

£, Network and Sharing Center
For the networks you connect to, decide what yo{

[validate seténgs upon exit

View hardware and connection properties % CIiEE
Windows Firewall ok Cancel
Network reset
Settin:
@ Home Status
Help from the wet
Network status elp from the web

Network & Internet

B saws LiAT 3
wwwwww thuaweicom
T Ethemet You're connected to the Internet P
1f you have 3 limited data plan, you can make this n 4 & > ConuolPanel > AllControl Panel hems > Network Connections Vo b
2 Dialup metered hange other properties.

g —

Netwoikng  Ahertcation Sharng.

@ v (=0

@ Poy Properties Datad | piang

I R ——

@ Show available networks ‘ i
3
1 rosoh GRS AHARTEIAS
BN
Advanced network settings b L L.
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VI s Intemet th 85 6 (TCP/IPvE)
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Step 2 Log in to the SmartLogger.

Connect the network port on the PC to the WAN or LAN port on the SmartLogger
using a network cable.

The default IP addresses are as follows.
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Port Item Default Value on PC Setting
SmartLogger Example
SmartLogger IP address 192.168.0.10 192.168.0.100
WAN port
Subnet 255.255.255.0 255.255.255.0
mask
Default 192.168.0.1 192.168.0.1
gateway
SmartLogger IP address 192.168.8.10 192.168.8.100
LAN port
Subnet 255.255.255.0 255.255.255.0
mask
Default 192.168.8.1 192.168.8.1
gateway

Step 3

In the address bar of a browser, enter https:// XX.XX.XX.XX (XX XXXX.XXis the IP
address of the SmartLogger) and press Enter. The login page is displayed. If you
are logging in to the WebUI for the first time, a security warning is displayed. Click
Continue to this website to log in to the WebUI.

For the first login, the user name is admin, and the initial login password is
Changeme.

Use the initial password upon the first power-on. After login, change the initial
password and log in again. The login password contains at least eight characters.

X
Change Default Password

Old Password Changeme
tanguage - ERTECNEEG—— :
New Password angeme ®
User Name
Confirm Password [

P
' Confirm

Upgrade the software.

Choose Maintenance > Software Upgrade.

Ensies
nspire = . —— - S
Deployment Wizard ) Over View ) Monitoring ) Query | Settings (YFTerasy

V300R001C00SPC103

Note: The SmartLogger software and BSP file shall be upgraded together.

If an error message is displayed during file upload, decompress the SmartLogger
software package, upload the SmartLogger3000-BSP and upgrade the BSP file.
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Then upload the SmartLogger3000 software package and upgrade the
SmartLogger software.

--—-End

3.3.3.4 Upgrading the ESS Software

Before the upgrade, ensure that the reserved SOC is greater than 15%. If the
SOC is lower than 15%, charge the ESS first.

If the ESS cannot be charged onsite and the SOC is lower than 15%, perform
the following operations before upgrading the software. Otherwise, the
upgrade will fail. For details, see section 3.1.2.4.

Step 1 Choose Maintenance > Software Upgrade to upgrade the ESS software.

English @

ioring.)(_Query. ) Sttings Sl Ac @0 6

Select an upgrade file: | it | SAIBEATA
Curr. ver.

Target ver. Upgrade Progress ~ Current S|

Smartlogger V300R024C00SPC200

Step 2 After the upgrade is complete, check that all battery packs are connected and
sorted on the Monitoring page. Check that the software version inconsistency
alarm is cleared.

--—-End

3.3.3.5 Upgrading the Inverter Software

Step 1 Start the inverter and turn on the DC switch of the inverter.

E — |
= —|—— —| —
© 00 Ho(i,
5— ® coooboo0f
| o

o o
4———I=]loccocccocol;

1513W00011

Step 2 Check the inverter connection status on the SmartLogger.
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(" Deployment Wizard ), Overview ) Monitoring ) Query )

® Software Upgrade Software Upgrade
Ll s Select an upgrade file: | BRI |FAEEATE Upload
Security Settings ~ [ Device Device status Curr. ver. Target ver. Upg!
System Maint ~ 0O Logger
ey o O | Logger{Local) ° Smartlogger Y300R024C00SPC211
°
— O | LoggeriLocal) BSP V300R024C10SPC301
(] ESS
Inspection Point Check
~ O msus
IEC104 Test
~ 0 PCS/Inverter
Remote Telesignal Test
[0 [inverterccomi-n V500R023

Remote Telemetry Test

Step 3 Upgrade the inverter software.

(" Deployment Wizard )

o Software Upgrade Software Upgrade

<

Deviee Device status Curr. ver. Target ver. Upar:
~ O Logger
O | Logger(Local) ° Smartlogger V300R024C00SPC211
O | Logger(Local) BSP ° V300R024C10SPC301
~ O ESS.
~ O MBUS
~ 0O PCS/Inverter
[O] | mvertertcomi-n

--—-End

3.3.3.6 Performing Wizard-based Deployment

For details about wizard-based deployment, see LUNA2000-(107-215) Series
Commercial and Industrial Microgrid Energy Storage Solution User Manual.

3.3.3.7 (Optional) Detecting Wire Sequence
This function applies only to the C&l liquid-cooled ESS in the scenario with
multiple ESSs.

e In the off-grid scenario, ensure that the loads have been disconnected and
then click Starting up.

e In the on/off-grid scenario, click Starting up.
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Parameter Description
Wire sequence Check the status of wire sequence detection.
detection status e Not detected
e Testing

e Detection failed: The wire sequence detection has
failed. In this case, check the Abnormal Wire
Sequence alarm and rectify the fault based on the
handling suggestions.

e |f the wire sequence is consistent, no action is required.

e |f the wire sequence is inconsistent, rectify the cable
connection.

1. Check the phase sequence detection result. The
phase sequences of multiple ESSs shall be Positive.
If not, rectify the cable connection.

2. If the phase sequences of multiple ESSs are
Positive, check the phase again. If the phase
difference between ESSs is greater than 60°, rectify
the cable connection.

Wire sequence Check the time when the wire sequence detection is
detection time complete.
Wire sequence Check the wire sequence detection progress.

check progress

Phase Sequence Check the phase sequence detection result. The detection
result can be Positive or Negative.

Phase Check the phase detection result. The detection result
range is [0, 360]°.

3.3.3.8 Setting the Inverter and ESS to Three-Phase Four-Wire Mode

Step 1 Set Output mode for the inverter and ESS.

e  For the inverter: Choose Monitoring > Inverter > Running Param > Grid
Parameters, and set Output mode for the inverter to Three-phase four-
wire.

e  For the ESS:
- In the On-grid/Off-grid (VSG) or On-grid/Off-grid (PQ/VSG) scenario,
choose Monitoring > ESS > Running Param > Grid Parameters, and set
Output mode for the ESS to Three-phase four-wire.

- In the Off-grid scenario, disconnect loads and perform black start. Then
choose Monitoring > ESS > Running Param > Grid Parameters, and set
Output mode for the ESS to Three-phase four-wire.

--—-End
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3.3.3.9 Checking the Grid Code and Working Mode of the ESS

Step 1

Check whether Grid code and Working mode of the ESS are correctly set. If not,
correct the settings.

e Choose Monitoring > ESS > Running Param > Grid Parameters, and check
the setting of Grid code.

e Choose Monitoring > ESS > Running Param > Feature Parameters, and
check the setting of Working mode.

--—-End

3.3.3.10 Starting the System

Step 1

To start the C&I ESS in off-grid mode, choose Maintenance > Device Mgmt. >
Connect Device and click the start icon.

Enenire

Deployment Wizard ( Overview. ) Monitoring ) Query ) Settings ) (IEurld).

Built-in MBUS [Enable
Device disconnection time  [5

Port Comm Addr/IP address * N Device status
1921688129
1921688130

BN23A1026061
BN23A1003891
1921688131

BN23A1003890

1921688132
1921688133
1921688134
1921688135
1921688136

1921688137

1921688138 BN23A1003900

--—-End

3.3.3.11 Checking Inverter Parameters

Step 1

Check that Microgrid compatibility is correctly set for the inverter (automatically
set on the SmartLogger; disabled in on-grid mode and enabled in off-grid mode).

PV module nameplate short-circuit current NA [5.00, 30.00] A

(Enable] V)

ic recovery of PV string-to-ground short circuit
28 Disable v
protection

3.3.3.12 Connecting to the Meter

Step 1

Step 2

Power on the meter, turn on the voltage switch on the AC side of the meter, and
check the voltage, current, and power readings on the meter. The power is positive
when power is supplied from the grid.

Choose Deployment Wizard > Power Meter to set communication parameters
for the meter. Set Port to COM2 and set Address to 11. Click Add Devices to
connect to the meter.
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P D) Overview | Monitoring ) Query ) Settings |( Maintenance Ll A0 B B0
Deployment Wizard 1 2 —— 4 5 6 7. 8 9 10

e Basic Huawei Power Meter EMI Battery HuaweiNMS  Third-party  Third-party Microgrid  Configuration
el 5 parameters Devices Control NMs Devices Completed
Huawei Devices
Modsus RTU CL

[Pt Jecoma T

Protocol | Modbus

<

Baud rate  [9600
uuuuu

LHRIIRINRS

Parity  [None
Third-party NMS Y

StopBit  [1

T T—
c
Configuration Completed Add DeWﬁ

Third-party Devices

Step 3 Set Intelligent Power Meter Type to DTSU666-HW or YADA-YDS60-80 (for
example), Voltage change ratio to 1, and Current change ratio based on the
onsite CT ratio. If there is one ESS, the CT ratio is 150/5. In this case, set Current
change ratio to 30. Set Meter usage to Consumption meter.

Power Meter Running Parameters

Device |Meter(COM2-11) v
Intelligent Power Meter Type | DTSU666-HW v,
Voltage change ratio  [1.0

Current change ratio (300

Meter usage | Consumption meter v

Step 4 After the meter is connected, choose Monitoring > Meter > Running Param. to
set the meter running parameters. Set Meter access direction to Positive.

Evpowwsyrlem nglist - (O3
nspire - .
Deployment Wizard ) Overview |(ISNESg ) Query ) Settings | Maintenance il A° B0 B0

o “| _/ Running tnfo. . Performance Data AT TYELMA About

# PCS(Net.8.129)

DTSU666-HW v

ESS
ESS(Net8.128)
» CMU
* ESU-1

 ESC-1
® ESR-1
® ESM-1
» ESM-2
» ESM-3
® ESM-4
 ESM5
o ESM-6
» ESM-7
 ESM-8
» ESM-9
» ESM-10
» HVAC-1
# HVAC-2

» TCU-1

Meter

| Metericoma-11)

--—-End

3.3.4 Parameter Setting Reference

3.3.4.1 Microgrid Control Mode

In this solution, the SmartLogger is used as the MGCC. The SmartLogger control
function needs to be configured.

Step 1 Set MGCC Mode to Enable. This parameter can be modified only under
Deployment Wizard > Microgrid > Microgrid.
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Step 2 Set Microgrid scenario to On-grid/Off-grid (PQ/VSG). This parameter can be
modified only under Deployment Wizard > Microgrid > Microgrid. Scenario
under Arrays Operation Scenario shall be set to On/Off-grid.

--—-End

3.3.4.2 SOC Reference Value

No. | Parameter Referenc | Remarks
e
1 SOC upper 100% The battery pack will be bypassed when the
threshold SOC reaches this value.
2 SOC lower 5% The battery pack will be bypassed when the
threshold SOC reaches this value.

3.3.4.3 Setting Dispatch Control Parameters for the SmartLogger

Table 3-3 Dispatch control parameters

Tab Parameter | Referen | Description
ce
Control | Automatic Enable Specifies whether to enable automatic black
Policy black start start after irradiance restoration.
gfter. e Enable: Automatic black start is
irradiance performed after the irradiance restores.
restoration . ) )

e Disable: Automatic black start is not
performed after the irradiance restores.

Automatic Enable Specifies whether to enable the function of
PCS automatic recovery in case of abnormal PCS
recovery shutdown.

e Enable: When the SmartLogger detects
that the system is powered off due to
abnormal PCS shutdown, it automatically
attempts to restore the power supply by
black start.

e Disable: When the PCS shuts down
abnormally, the SmartLogger does not
perform automatic black start.

Control | End-of- 90% Set the maximum SOC for charge in off-grid
Policy | charge SOC mode. The default value is 90%. Set this
(off-grid) parameter as required. To ensure reliable
operations of the microgrid, the
recommended value range is [85, 95] and
this parameter must be > (Array end-of-
charge SOC - 5%).
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Tab Parameter | Referen | Description
ce
End-of- 10% Set the minimum SOC for discharge in off-
discharge grid mode. The default value is 10%. Set this
SOC (off- parameter as required. To ensure reliable
grid) operations of the microgrid, the
recommended value range is [10, 15] and
this parameter must be > (Array end-of-
discharge SOC + 5%).
Min PV 600 V This parameter is displayed when Automatic
voltage for black start after irradiance restoration is
black start set to Enable. After the solar irradiance
recovers, the inverter PV voltage increases. If
the PV1 voltage of an inverter is greater
than or equal to Min PV voltage for black
start, the black start function may be
enabled.
Minimum 70% This parameter is displayed when Automatic
estimated black start after irradiance restoration is
power for set to Enable. Set this parameter to a
black start percentage of the ESS rated power. The
default value is 70% of the ESS rated power.
When the irradiance is restored, if the
estimated PV output power of the inverter is
greater than the minimum estimated power
for the black start, the black start is
automatically performed.
Off- Real-time / The output power of the inverter is
grid SOC (%) controlled based on the current battery SOC
chargin to meet the battery charge power
g Allowed / adjustment target. The value of Allowed
control | Charge Charge Power (%) ranges from 0 to 70. The
Power (%) value of SOC ranges from End-of-discharge
SOC (off-grid) to End-of-charge SOC (off-
grid).
Power | Off-grid Enable Set this parameter to Enable. The off-grid
Backup | power power backup function is enabled. When the
backup SOC is less than or equal to Min. SOC for
off-grid power backup, the ESS stops
discharging to maintain sufficient power for
off-grid operation.
Min. SOC 40% In on-grid mode, set Min. SOC for off-grid
for off-grid power backup. The default value is 40%.
power The value range is [20, 90]. The precision of
backup (%) the off-grid backup power SOC is 1%. This
parameter is displayed when Off-grid power
backup is set to Enable.
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Tab Parameter | Referen | Description
ce

Prioritize / When this function is enabled, if the current
off-grid ESS SOC is < (Min. SOC for off-grid power
power backup - 3%), the ESS will be charged
backup preferentially by the PV system or the grid.
Draw power | / This parameter is displayed when Prioritize
from grid off-grid power backup is set to Enable.
for off-grid e Disable: The ESS is not allowed to obtain
power power from the grid for off-grid power
backup backup.

e Allow: The ESS is allowed to obtain
power from the grid for off-grid power
backup.

Charge / This parameter is displayed when Draw
power for power from grid for off-grid power
off-grid backup is set to Allow. Set the power for
power charging by the grid for off-grid power
backup backup. The default value is 100 kW, and the
(kW) value range is [0.0, 50000.0].

{1 NOTE

Array end-of-charge SOC > End-of-charge SOC (off-grid) > Backup power SOC for peak
shaving > Min. SOC for off-grid power backup > End-of-discharge SOC (off-grid) >
Array end-of-discharge SOC

3.3.5 Basic Function Tests

3.3.5.1 Testing the Wiring of the On/Off-Grid Switch

Step 1 Choose Settings > Microgrid Control > On/Off-grid switching > General

Configuration, and set On/Off-grid switching mode to No control.

Step 2 Choose Maintenance > Device Mgmt. > Connect Device and click o

Step 3 Manually turn on or off the on/off-grid switch onsite. Then, on the SmartLogger
WebUI, choose Settings > Microgrid Control > General Configuration > On/Off-
grid switch and check whether Status changes. If yes, the DI cable connection is
normal. If no, check whether the DI cable to Switch status port of the on/off-grid
switch is properly connected.

Step 4 Choose Settings > Microgrid Control > General Configuration > On/Off-grid
switch and check whether Status is consistent with the actual on/off-grid switch
status. If no, change the setting of DI port status to ensure that the status is

consistent.
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Step 5

Step 6

Step 7

Choose Settings > Microgrid Control > On/Off-grid switching > On/Off-grid
switch control and click Open. Then check onsite whether the actual status of the
on/off-grid switch is off. If the actual status of the on/off-grid switch is not off,
check whether Switch-off control port is configured. If yes, check the DO cable
connection to Switch-off control port.

Choose Settings > Microgrid Control > On/Off-grid switching > On/Off-grid
switch control and click Close. Then check onsite whether the actual status of the
on/off-grid switch is on. If the actual status of the on/off-grid switch is not on,
check whether Switch-on control port is configured. If yes, check the DO cable
connection to Switch-on control port.

After the on/off grid switch inspection is complete, choose Settings > Microgrid
Control > On/Off-grid switching > General Configuration, and set On/Off-grid
switching mode to Auto.

--—-End

3.3.5.2 Testing the ESS On/Off-Grid Switching

On-Grid to Off-Grid

Step 1
Step 2

Step 3

Step 4

Step 5

Check that the ESS runs in the on-grid mode, and the PCS runs in the PQ mode.

Turn off the upstream switch to simulate a power grid outage and trigger PV+ESS
AC shutdown protection.

Check that the SmartLogger turns off the on/off-grid switch after receiving the
power failure status feedback signal.

After the on/off-grid switch is turned off, check that the SmartLogger controls the
ESS to perform black start in VSG mode and transfer to off-grid mode.

Check that the PCS AC frequency is stable at 50 Hz or 60 Hz.

----End

Off-Grid to On-Grid

Step 1

Step 2
Step 3

Step 4
Step 5
Step 6

Check that the PV+ESS system is off-grid (the on/off-grid switch is turned off or
the mains fails).

Recover the mains.

Check that the SmartLogger receives the power failure status feedback signal
(mains recovered).

Check that the SmartLogger controls PV+ESS AC shutdown.
Check that the SmartLogger turns on the on/off-grid switch.

Check that the SmartLogger controls the PV system to start and operate in on-grid
PQ mode.

--—-End
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3.4 C&I PV+ESS Seamless On/Off-Grid (All-Time VSG)
Switching

This mode is applicable to scenarios where the grid is not stable and power
outage occurs frequently. The ESS immediately switches to the off-grid mode after

a grid outage occurs. The system implements on/off-grid switching through an on/
off-grid switch controlled by a protective relay.

SmartPVMS
Transformer
at the grid
=S connection point
L TEEeT
:{ L ESS | . | O g
----- i | [32r] On/Off- DN ==
e m grid switch | Meter at L
: : i the grid Grid
H Transformer ‘connection
' i ATS : point
i .Mﬁl. ESS . Q— —
. Genset %%
_n_% Cl:;rnrgon [
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Critical loads | %% | |
ups
— DC power AC power Communications Signal Auxiliary power ___ UPS input
cable cable R cable cable supply cable power cable

1BO7N10302

The following figure shows the voltage and current waveforms during on/off-grid
switching.
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/A\ CAUTION

There is a power threshold during on/off-grid switching of ESSs. If critical loads
include loads such as large motors, overcurrent protection may be triggered
during on/off-grid switching. As a result, the PCS fails to establish a grid. For
details, see chapter 8 "Troubleshooting."

Application Constraints on Seamless On/Off-Grid Switching (All-Time VSG)

Application scenarios: Scenarios where backup power and continuous
power supply are the main requirements, power supply continuity is
required, and economic dispatch is not required.

Not applicable in any of the following scenarios

Scenario 1

Strict grid code requirements

Note: The HVRT, LVRT, islanding
protection, overfrequency/
underfrequency protection, and
underfrequency-caused power
raising are designed to adapt to
the on/off-grid switching and do
not meet the grid code
requirements.

Scenario 2

Zero feed-in requirement/
Feed-in energy requirement

Scenario 3

Demand control requirements
at the grid connection point

Scenario 4

Power factor/Reactive power
control requirements for the
grid connection point

Scenario 5

When energy is fed to the
utility power grid, the PCS
responds to frequency and
voltage changes. This will
cause electricity fee/electricity
loss, which is not accepted.

Note: When the system runs in
VSG mode, it proactively responds
to the power grid frequency and
voltage changes. The PCS transient
power is not controlled by
dispatching commands, and the
maximum response power is the
PCS rated power. Therefore, the
VSG mode cannot be used in
scenarios where dispatching is
required to control the active and
reactive power of the grid
connection point.

Scenario 6

Scenarios with requirements
on the THDi of on-grid ESSs

Note: During on-grid operation in
VSG mode, the current harmonics
of some loads in the power grid
are absorbed due to the voltage
source feature. The current THDi
may exceed the threshold.

The onsite

configuration shall meet the following requirements.

DOD

It is recommended that the
SOC range be 10% to 90%.

/
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Power Both transformer capacity /
distributio | and power distribution switch
n capacity | capacity shall be greater than
1.2 times the larger value
between: Total rated capacity
of the PCS + Peak load; Total
rated power of the PCS +
Total rated capacity of the PV
inverter.
Mapping | Refer to the standard solution | /
relationshi | mapping table. Product
p portfolios beyond the
mapping table are
unavailable.
Load The load must meet the The device may shut down due to

solution constraints.

overload protection if the load
exceeds the limit and the power
grid or load fluctuates.

During application, the performance of the following indicators may
deteriorate if the power grid constraints are exceeded.

Indicator
1

Charging duration

For example, the charging duration
for reaching the target value shall
be 2 hours if the pre-charged
energy is 100 kWh, the charge
power is set to 50 kW, and the
efficiency loss is ignored. However,
in VSG mode, the actual charge
power fluctuates around 50 kW
because the system proactively
responds to the power grid
frequency and voltage changes. As
a result, the charging duration may
be longer or shorter than 2 hours.
The deterioration degree depends
on the stability of the power grid.

Indicator
2

Battery life

Note: When the scheduled power
of the ESS is 0, charging or
discharging still occurs due to the
fluctuation of the power grid
frequency and voltage. As a result,
the battery charge and discharge
cycle occurs, which affects the
battery lifespan. The impact
depends on the stability of the
power grid.
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Power
grid

Steady-state frequency range:
fn+0.8 Hz

constraint
conditions

Frequency change rate: < 1
mHz/s

Voltage range: Un+2% Un

within 10s.

Note: Under the standard working
conditions of the power grid, the
active power dispatching precision
can be stabilized to 2% within 1s,
and the reactive power dispatching
precision can be stabilized to 2%

3.4.1 System Running Logic

1. System running logic of the seamless on/off-grid switching solution

State 5: off-grid, low SOC, PV+ESS
shutdown, and genset startup
Running mode: Shut down the PV
system and ESS and start the
genset.

Control logic:

SOC < End-of-discharge SOC (off-

State 6: off-grid to on-grid
Running mode: Synchronization
and reconnection are performed or
the genset is stopped and the PV
system and ESS are started.
Control logic:

After the power grid recovers, the
SmartLogger controls the
microgrid system to connect to the

power grid or turns on the switch
to make the grid supply power to
loads.

State 1: on-grid, low SOC

Running mode: self-consumption/TOU,
power backup priority

Control logic:

State 2: on-grid, high SOC

Running mode: self-consumption/TOU,
power backup priority

Control logic:

Real-time SOC < SOC for off-grid
power backup: The PV system
preferentially charges the ESS.
(Optional) The deficiency is
supplemented by the power grid.

State 4: off-grid, high SOC
Running mode: off-grid operation,
PV+ESS collaborative control
Control logic:

grid): The SmartLogger shuts down
the PV system and ESS. The ATS
switches to the genset or the

SOC > End-of-discharge SOC (off-
grid): The PV system and ESS supply
power to loads.

End-of-charge SOC (on-grid) > Real-
time SOC > SOC for off-grid power
backup: The system runs in on-grid
control mode.

State 3: on-grid to off-grid
Running mode: on-grid to off-grid,
switching time < 150 ms

Control logic:

When the power grid fails, the
protective relay turns off the on/off-
grid switch.

SmartLogger starts the genset.

|

State 7: Automatic startup upon
irradiance restoration

Running mode:

Real-time SOC > 0%; Minimum estimated
power for black start > Preset threshold
Control logic:

After the irradiance recovers, the system
automatically starts.

The PV system charges the ESS and
supplies power to loads.

(10 NOTE

After the system runs in off-grid mode, the system automatically starts after the irradiance
is restored. If no controllable load switch is connected to the SmartLogger, the estimated
power threshold shall be greater than the load power.

2. Control logic of dispatch control (SmartL

ogger as the EMS)

ESS on-grid operation
The PCS is running in
the PQ mode.

EMS delivering commands
The PCS executes the commands
delivered by the EMS.

Running effect
The PCS power is the same as that
specified by the EMS command

EMS delivering commands
The PCS recalculates the power
value based on the EMS >
command and the grid
frequency offset.

1 ESS on-grid operation
The PCS is running in the VSG

1 mode. [

Running effect
When the PCS power is inconsistent with
that specified by the EMS command and
the frequency offset is high, the power
deviation is high, and even the charge and
discharge powers are inconsistent.

PCS power
ESS off-grid operation The PCS power must be consistent
The PCS is running in the VSG with the load power. The
mode. command delivered by the EMS is
for reference only.

Running effect
The PCS power is the same as the
load power. The grid frequency is
stable at 50 Hz/60 Hz. The PCS
|, power is basically the same as that
specified by the EMS command.
However, the EMS power command
lags behind the PCS power.

EMS command
To stabilize the grid frequency at 50
Hz/60 Hz. The EMS needs to deliver
the reference power command to the
ESS. The EMS collects the running
power of the ESS and delivers the
power to the PCS.
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3.4.2 Software Version

Download the required software version before the deployment.

Software version obtaining path: For LUNA2000B, download the latest SPC
software version corresponding to V200R024C00. Download the matching version
of the SmartLogger and the inverter version. (Link)

#® Support > FusionSolar > Smart String ESS » LUNA20008B > Release Documents > Release Documents

LUNA2000B

Documentation

Knowledge Base

Software Download

Bulletins Video

Select Version: | v200R024

All

All Documents

Product Documentation
Sets

Learn About Solutions

Release Documents

select All [¥] Download

LUNA2000B V200R024C00SPC200 Release Notes s

LUNA2000B V200R024C00SPC200 Open Source Software Notice &

Learn About Products

LUNA2000B V200R024C00SPC103 Release Notes &

LUNA2000B V200R024C00SPC103 Open Source Software Notice &

Release Documents

LUNA2000B V200R024C005PC101B002 Open Source Software Notice &

» Release Documents

LUNA2000B V200R024C00SPCT01 Release Notes &

3.4.3 Power-On and Deployment Commissioning

Power-on and deployment commissioning process

N | Step
o.

Description

1 | Powering on the
equipment

Perform deployment in on-grid mode (turn on
the on/off-grid switch in the power distribution
equipment).

Use the UPS to supply power to the
SmartLogger and ESS monitoring auxiliary
power supply.

1. Turn on the power supply switch on the UPS
output side.

2. For the C&I liquid-cooled ESS, see Power-
On Operations.

2 | Obtaining startup
authorization

Log in to Power-Partner to obtain the startup
authorization code. For details, see the service
startup authorization guide.

3 | Logging in to the system

Log in to the SmartLogger.

4 | Upgrading the
SmartlLogger software

Upgrade the SmartLogger to the latest version,
as some earlier versions cannot detect the ESS.
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N | Step
o.

Description

5 | Upgrading the ESS
software

Upgrade the software, as there may be version
mismatch between the ESS and DCDC.

6 | Upgrading the inverter
software

Upgrade the inverter software.

7 | Performing wizard-based
deployment

Set basic device parameters, search for devices,
set device parameters, and set microgrid
parameters.

sequence

8 (Optional) Detecting wire

Applies only to the C&l liquid-cooled ESS in the
scenario with multiple ESSs.

In the off-grid scenario, ensure that the load
has been disconnected.

management system

10 | Setting the inverter and /
ESS to three-phase four-
wire mode

11 | Checking the grid code /
and working mode of the
ESS

12 | Starting the system in /
on-grid mode

13 | Checking inverter /
parameters and starting
the inverter

14 | Connecting to the meter |/

15 | Connecting to the /

3.4.3.1 Powering On the Equipment

Power on the on/off-grid PV+ESS (VSG) system when an external power supply is

available.
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Figure 3-3 Power-on process of the on/off-grid PV+ESS (VSG) system
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1BO7N10309

Table 3-4 Power-on process description of the on/off-grid PV+ESS (VSG) system

No.

Task

Power-On Operation

1

Powering on the
power distribution
equipment

Turn on the on/off-grid switch in the power
distribution equipment.

Powering on the
UPS

1. Turn on the UPS power switch on the power
distribution equipment side.

2. Start the UPS.

Powering on the
UPS-SmartLogger
auxiliary power

supply

1. Turn on the SmartLogger power switch on
the UPS side.

2. Turn on the switch on the SmartLogger side:
Turn on the power switch (if any) between
the SmartLogger and the UPS based on site
requirements.

Powering on the
UPS-relay
protection device
auxiliary power

supply

Turn on the power switch of the relay
protection device on the UPS side.

Powering on the
UPS-ESS auxiliary
power supply (for
RCM and other
devices)

For details, see Power-On Operations.
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No.

Task

Power-On Operation

4

Powering on the
ESS auxiliary
power supply (for
LTMS and other
devices)

Powering on the
ESS AC side

Powering on the
inverter

Select a power-on method based on the
inverter model.

Method 1:

1

. Set the DC SWITCH to ON. When you hear

a click, the switch is completely turned on.

2. Check that the indicators are not steady red.
Method 2:

1.

Set the DC SWITCH 1 (MAIN SWITCH) to
ON. When you hear a click, the switch is
completely turned on.

Check the status of the PV connection
indicator. If it is steady green, set DC
SWITCH 2 and DC SWITCH 3 to ON.

. Check that other indicators are not steady

red.

Note: For details about the switch layout and operations of the devices prepared
by the customer, see the documents provided by the vendors.

3.4.3.2 Obtaining Startup Authorization

Step 1 Set Startup authorization code of the ESS. Otherwise, the ESS cannot be started.

1. Use Startup authorization verification code to apply for Startup
authorization code.

(10 NOTE

Contact the device vendor or its authorized supervision service provider to apply for a
startup authorization code through the Power Partner app.

Method 1: Choose Monitoring > ESS > Running Info. > Basic
Information to view Startup authorization verification code.

Method 2: Choose Deployment Wizard > Connect Device to view
Startup authorization verification code.

2. Set Startup authorization code of the ESS.

Method 1: Choose Deployment Wizard > Connect Device, and set
Startup authorization code.
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- Method 2: Choose Monitoring > ESS > Running Param. > Basic
Parameters, and set Startup authorization code.

--—-End

3.4.3.3 Logging In to the SmartLogger and Upgrading the Software
Step 1 Set the IP address of the PC.
Recommended IP address: 192.168.0.100

Status

Help from the web
Network status €p from the we
Updating network adapter or driver
Run an internet speed test

Finding my IP address

You're connected to the Internet L
fyou have a limited data plan. you can make this n( 4 & > Control Panel > All Control Pans v O | SearchNel
metered connection or change other properties. =
Genaniza = Dicahlathic natwod: devica. Rename thi fthi
LK 3 L
From the last 30 days |
[ ————
Properties Da'a\*

(@) Show available networks
View the connection options around you.

Advanced network settings

4, Network and Sharing Center
For the networks you connect to, decide what yo{

A\ Network troubleshooter
Diagnose and fix network problems

View hardware and connection properties 1
Windows Firewall 3 Cancel

Network reset

@ Home Status

Network status Help from the

Network & Internet

B sutus
T Ethemet You're connected to the Internet P
1f you have 2 imited data plan, you can make this n¢ 4 & > ConuolPanel > AllControl Panel ems > Network Connections vo h e
2 Dialup metered connection or change other properties. -
Qunsnina = icabiathi nabwok dmica
BLAR 3 ]
Networkns  Auhentcation Sharng.
@ Poy Properties Datall oo

5 Reshek PCle GEE Famiy Cotroler

(B showavaieble netvorks Corfigre

on options around you,

Advanced network settings
o chan

sl - Propetes
&, Neww enter o . 2

2 LLDP.
4 . itemet 575 6 (TCP/IPv)

RN
=5 s s 0

ST tenet o S ESIAN 1P
Fhts R RS Rl LB

Step 2 Log in to the SmartLogger.

Connect the network port on the PC to the WAN or LAN port on the SmartLogger
using a network cable.

The default IP addresses are as follows.
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Port Item Default Value on PC Setting
SmartLogger Example
SmartLogger IP address 192.168.0.10 192.168.0.100
WAN port
Subnet 255.255.255.0 255.255.255.0
mask
Default 192.168.0.1 192.168.0.1
gateway
SmartLogger IP address 192.168.8.10 192.168.8.100
LAN port
Subnet 255.255.255.0 255.255.255.0
mask
Default 192.168.8.1 192.168.8.1
gateway

In the address bar of a browser, enter https:// XX.XX.XX.XX (XX XXXX.XXis the IP
address of the SmartLogger) and press Enter. The login page is displayed. If you
are logging in to the WebUI for the first time, a security warning is displayed. Click
Continue to this website to log in to the WebUI.

REZ: FusionSolar VBOORO02...

Google

=3

L

For the first login, the user name is admin, and the initial login password is

Changeme.

Use the initial password upon the first power-on. After login, change the initial
password and log in again. The login password contains at least eight characters.
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x
& power system Change Default Password
EnzniFe
0Old Password Changeme
wanguage New Password  Chancemel] ®
password [P IR I -
Confirm Password [

Reset
Confirm

Step 3 Upgrade the software.

Choose Maintenance > Software Upgrade.

@ power sstem
E nspire o
Deployment Wizard ) Over View | Monitoring ) Query | Settings (i EIN ey

Note: The SmartLogger software and BSP file shall be upgraded together.

If an error message is displayed during file upload, decompress the SmartLogger
software package, upload the SmartLogger3000-BSP and upgrade the BSP file.
Then upload the SmartLogger3000 software package and upgrade the
SmartLogger software.

--—-End

3.4.3.4 Upgrading the ESS Software

Before the upgrade, ensure that the reserved SOC is greater than 15%. If the
SOC is lower than 15%, charge the ESS first.

If the ESS cannot be charged onsite and the SOC is lower than 15%, perform
the following operations before upgrading the software. Otherwise, the
upgrade will fail. For details, see section 3.1.2.4.

Step 1 Choose Maintenance > Software Upgrade to upgrade the ESS software.
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English [0G)
V| Deployment Wizard | Overview | Monitoring | Query | Settings A0 B0 B0
Software Upgrade
il i Select an upgrade file: | SFESCH | FmIEERAE
Security Settings O Device Device status. Curr. ver. Target ver. Upgrade Progress Current &
System Maint o Logger
=] Logger(Local) o Smartlogger V300R024C00SPC200
O | Logger(Local) BSP ° V300R024C10SPC300
o ESS
b @rssmukswm
License Management
ESS(Net.6.101)
Damage Detection 0 e
Mgt ~ O pcs/inverter

Transparent Data Transm...

Communication Recording

--—-End

3.4.3.5 Upgrading the Inverter Software

Step 1 Start the inverter and turn on the DC switch of the inverter.

@ 7 8 9 10
|
=" : |

=1 ‘ 1 T
_® 00 Kol s I
5 COOOBOGO|
[+] (4]

i !
—E (elelelelelelele | )
[i TS 11
] K ]
o P =4
1S13W00011

Step 2 Check the inverter connection status on the SmartLogger.

| Deployment Wizard ) Overview ) Monitoring )

Software Upgrade

Product Information Select an upgrade file: | ISEX#F | AAEEFTE

Security Settings ~ Device Device status Curr. ver. Target ver. Upg!

System Maint Logger

e | Logger(Local) @ Smartlogger Y300R024C00SPC211

e
Onsite Test | Logger(Local)_BSP V300R024C10SPC301

Inspection Point Check

MBUS
IEC104 Test
PCS/Inverter

Remote Telesignal Test

1
(]
(]
(]

~ O Ess

]
(]
]

| Inverter(COM1-1) V500R023

Remote Telemetry Test

Step 3 Upgrade the inverter software.
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Deployment Wizard ) Overview | Monitoring | Query ) Settings ([ maey

 Software Upgrade Software Upgrade

Product Information

Security Settings ~ Device

<

System Maint Logger

Device Log Logger(Local)

- Onsite Test

ESS.

>

Inspection Point Check

MBUS

>

- IEC104 Test

¢

PCS/Inverter

--—-End

Logger(Local)_BSP

[O] | nvertertcomi-)

Select an upgrade file:

pram N

Device status Curr. ver. Target ver. Upgr:

Smartlogger V300R024C00SPC211

V300R024C10SPC301

V500R023

3.4.3.6 Performing Wizard-based Deployment

For details about wizard-based deployment, see LUNA2000-(107-215) Series
Commercial and Industrial Microgrid Energy Storage Solution User Manual.

3.4.3.7 (Optional) Detecting Wire Sequence

This function applies only to the C&l liquid-cooled ESS in the scenario with

multiple ESSs.

e In the off-grid scenario, ensure that the loads have been disconnected and
then click Starting up.

e In the on/off-grid scenario, click Starting up.

Parameter

Description

Wire sequence
detection status

Check the status of wire sequence detection.

Not detected
Testing

Detection failed: The wire sequence detection has
failed. In this case, check the Abnormal Wire
Sequence alarm and rectify the fault based on the
handling suggestions.

If the wire sequence is consistent, no action is required.

If the wire sequence is inconsistent, rectify the cable
connection.

1. Check the phase sequence detection result. The
phase sequences of multiple ESSs shall be Positive.
If not, rectify the cable connection.

2. If the phase sequences of multiple ESSs are
Positive, check the phase again. If the phase
difference between ESSs is greater than 60°, rectify
the cable connection.

Wire sequence
detection time

Check the time when the wire sequence detection is
complete.

Wire sequence
check progress

Check the wire sequence detection progress.
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Parameter Description
Phase Sequence Check the phase sequence detection result. The detection

result can be Positive or Negative.

Phase Check the phase detection result. The detection result
range is [0, 360]°.

3.4.3.8 Setting the Inverter and ESS to Three-Phase Four-Wire Mode

Step 1 Set Output mode for the inverter and ESS.

e  For the inverter: Choose Monitoring > Inverter > Running Param > Grid
Parameters, and set Output mode for the inverter to Three-phase four-
wire.

e  For the ESS:

- In the On-grid/Off-grid (VSG) or On-grid/Off-grid (PQ/VSG) scenario,
choose Monitoring > ESS > Running Param > Grid Parameters, and set
Output mode for the ESS to Three-phase four-wire.

- In the Off-grid scenario, disconnect loads and perform black start. Then
choose Monitoring > ESS > Running Param > Grid Parameters, and set
Output mode for the ESS to Three-phase four-wire.

--—-End

3.4.3.9 Checking the Grid Code and Working Mode of the ESS

Step 1 Check whether Grid code and Working mode of the ESS are correctly set. If not,
correct the settings.

e Choose Monitoring > ESS > Running Param > Grid Parameters, and check
the setting of Grid code.

e Choose Monitoring > ESS > Running Param > Feature Parameters, and
check the setting of Working mode.

--—-End

3.4.3.10 Starting the ESS

Step 1 To start the C&I ESS in off-grid mode, choose Maintenance > Device Mgmt. >
Connect Device.

--—-End
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3.4.3.11 Checking Inverter Parameters and Starting the Inverter

Step 1 Check that Microgrid compatibility is set to Enable for the inverter (enabled
throughout the entire process).

ort-circuit current NA [5.00, 30.00] A

27 Microgri bil (Enable)

y of PV string-to-ground short circuit
28 Disable

Submit | Batch confiaurations

--—-End

3.4.3.12 Connecting to the Meter

Step 1 Power on the meter, turn on the voltage switch on the AC side of the meter, and
check the voltage, current, and power readings on the meter. The power is positive
when power is supplied from the grid.

Step 2 Choose Deployment Wizard > Power Meter to set communication parameters
for the meter. Set Port to COM2 and set Address to 11. Click Add Devices to

connect to the meter.

E @ power system
nspire - S . .

P el Overview | Monitoring ) Query ) Settings | Maintenance il A0 @1 B0
Deployment Wizard 1 2 —_—— 4 5 6 7 8 9 10

Basic Huawei Power Meter EMI Battery HuaweiNMS  Third-party Third-party Microgrid Configuration
Control NMS Devices Completed

@ Heip

Step 3 Set Intelligent Power Meter Type to DTSU666-HW or YADA-YDS60-80 (for
example), Voltage change ratio to 1, and Current change ratio based on the
onsite CT ratio. If there is one ESS, the CT ratio is 150/5. In this case, set Current
change ratio to 30. Set Meter usage to Consumption meter.

Power Meter Running Parameters
Device Meter(COM2-11) v
Intelligent Power Meter Type | DTSU66-HW v
Voltage change ratio  |1.0
300

e |Consumption meter v

rusa

Step 4 After the meter is connected, choose Monitoring > Meter > Running Param. to
set the meter running parameters. Set Meter access direction to Positive.
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& power system Engi -
Er&piFs Deployment Wizard ) Overview |(TSICar]) Query ) Settings | Maintenance

o “| _/ Running info. - Performance Data AT TYELMA About
# PCS(Net8.129)
ESS

ESS(Net.8.128)

» CMU
* ESU-1

 ESC-1

® ESR-1
® ESM-1
» ESM-2
® ESM-3
® ESM-4
® ESM5
® ESM-6
 ESM-7
® ESM-8
» ESM-9
® ESM-10

# HVAC-1

® HVAC-2

® TCU-1

Meter

© Meter(COM2-11)

--—-End

3.4.4 Parameter Setting Reference

3.4.4.1 ESS Control Mode

Step 1 Set MGCC Mode to Enable. This parameter can be modified only under
Deployment Wizard > Microgrid > Microgrid.

Step 2 Set Microgrid scenario to On-grid/Off-grid (VSG). This parameter can be
modified only under Deployment Wizard > Microgrid > Microgrid. Scenario
under Arrays Operation Scenario shall be set to On/Off-grid

--—-End

3.4.4.2 SOC Reference Value

Huawei device SOC parameter settings

No. | Parameter Referenc | Remarks
e
1 SOC upper 100% The battery pack will be bypassed when the
threshold SOC reaches this value.
2 SOC lower 5% The battery pack will be bypassed when the
threshold SOC reaches this value.

EMS SOC parameter settings
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No. | Parameter Referenc | Remarks
e
1 Upper SOC 90% Prevent the battery pack from being
charge bypassed after it is fully charged.
threshold
2 Genset startup | 20% In the off-grid mode, the genset starts
SOC when the array SOC decreases to this value.

3.4.4.3 Setting Dispatch Control Parameters for the SmartLogger

Table 3-5 Dispatch control parameters

Tab

Parameter

Reference Description

Control

irradiance
restoration

Automatic black
Policy start after

Enable Specifies whether to enable

automatic black start after
irradiance restoration.

e Enable: During off-grid
operation, automatic black
start is performed after the
irradiance restores.

e Disable: Automatic black start
is not performed after the
irradiance restores.

recovery

Automatic PCS

Enable Specifies whether to enable the

function of automatic recovery in
case of abnormal PCS shutdown.

e Enable: During off-grid
operation, when the
SmartLogger detects that the
PCS shuts down abnormally
and causes power failure, the
SmartLogger automatically
attempts to black start to
restore the power supply.

e Disable: When the PCS shuts
down abnormally, the
SmartLogger does not
perform automatic black start.

Control
Policy

End-of-charge
SOC (on-grid)

90%

Set the maximum SOC for charge
in on-grid mode. The default
value is 90%.
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Tab Parameter Reference Description
End-of-charge 90% Set the maximum SOC for charge
SOC (off-grid) in off-grid mode. The default

value is 90%. Set the parameter
based on the actual situation. To
ensure reliable operations of the
microgrid, the recommended
value range is [85, 95] and this
parameter must be < (Array
end-of-charge SOC - 5%).

End-of-discharge | 10% Set the minimum SOC for

SOC (off-grid) discharge in off-grid mode. The
default value is 10%. Set the
parameter based on the actual
situation. To ensure reliable
operations of the microgrid, the
recommended value range is [10,
15] and this parameter must be
> (Array end-of-discharge SOC

+ 5%).
Min PV voltage | 600V This parameter is displayed when
for black start Automatic black start after

irradiance restoration is set to
Enable. After the solar irradiance
recovers, the inverter PV voltage
increases. If the PV1 voltage of
an inverter is greater than or
equal to Min PV voltage for
black start, the black start
function may be enabled.

Minimum 70% This parameter is displayed when
estimated power Automatic black start after
for black start irradiance restoration is set to

Enable. Set this parameter to a
percentage of the ESS rated
power. The default value is 70%
of the ESS rated power. The
default value is recommended.
When the irradiance is restored,
if the estimated PV output power
of the inverter is greater than the
minimum estimated power for
the black start, the black start is
automatically performed. To
ensure stable operation after the
black start is successful, the
minimum estimated power for
black start must be greater than
the actual load power.
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Tab Parameter Reference Description
Off- Real-time SOC / The output power of the inverter
grid (%) is controlled based on the current
chargin battery SOC to meet the battery
g AllowedOCharge / charge power adjustment target.
control | Power (%) The value of Allowed Charge
Power (%) ranges from 0 to 70.
The value of SOC ranges from
End-of-discharge SOC (off-grid)
to End-of-charge SOC (off-
grid).
Genset | Genset Auto Disable Set this parameter to Disable to
Control | Control disable the automatic control of
genset startup and shutdown.
Power | Off-grid power Enable Set this parameter to Enable.
Backup | backup The off-grid power backup

function is enabled. When the
SOC is less than or equal to Min.
SOC for off-grid power backup,
the ESS stops discharging to
maintain sufficient power for off-
grid operation.

Min. SOC for 40% In on-grid mode, set Min. SOC
off-grid power for off-grid power backup. The
backup (%) default value is 40%. The value

range is [20, 90]. The precision of
the off-grid backup power SOC is
1%. This parameter is displayed
when Off-grid power backup is
set to Enable.

Prioritize off- / When this function is enabled, if
grid power the current ESS SOC is < (Min.
backup SOC for off-grid power backup -

3%), the ESS will be charged
preferentially by the PV system or

the grid.
Draw power / This parameter is displayed when
from grid for Prioritize off-grid power
off-grid power backup is set to Enable.
backup e Disable: The ESS is not

allowed to obtain power from
the grid for off-grid power
backup.

e Allow: The ESS is allowed to
obtain power from the grid for
off-grid power backup.
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Tab Parameter Reference Description
Charge power / This parameter is displayed when
for off-grid Draw power from grid for off-
power backup grid power backup is set to
(kW) Allow. Set the power for

charging the ESS by the grid for
off-grid power backup. The
default value is 100 kW, and the

value range is [0.0, 50000.0].

(11 NOTE

Array end-of-charge SOC > End-of-charge SOC (on-grid) or End-of-charge SOC (off-
grid) > Backup power SOC for peak shaving > Min. SOC for off-grid power backup >
End-of-discharge SOC (off-grid) > Array end-of-discharge SOC

3.4.5 Basic Function Tests

3.4.5.1 Testing the Wiring of the On/Off-Grid Switch and Protective Relay

Step 1

Step 2
Step 3

Step 4

Step 5

Step 6

Step 7

Choose Settings > Microgrid Control > On/Off-grid switching. On the On-grid
to Off-grid tab page, set Switch to Off-grid to Disable. On the Off-grid to On-
grid tab page, set Off-grid to on-grid to Disable.

<

Choose Maintenance > Device Mgmt. > Connect Device and click =,

Choose Settings > Microgrid Control > On/Off-grid switching > On/Off-grid
switch control and click Open. Then check whether Status of switch at grid
connection point is consistent with the actual status of the on/off-grid switch. If
not, check whether the configuration or cable connection of the relay protection
device is correct.

Choose Settings > Microgrid Control > On/Off-grid switching > On/Off-grid
switch control and click Close. Then check whether Status of switch at grid
connection point is consistent with the actual status of the on/off-grid switch. If
not, check whether the configuration or cable connection of the relay protection
device is correct.

After the on/off grid switch inspection is complete, choose Maintenance > Device

Mgmt. > Connect Device and click ? .

Choose Settings > Microgrid Control > On/Off-grid switching. On the On-grid
to Off-grid tab page, set Switch to Off-grid to Enable. On the Off-grid to On-
grid tab page, set Off-grid to on-grid to Enable.

Choose Monitoring > RELAY > Telemetering, and check whether the cable
connection for the potential transformer of the relay protection device is normal
based on the analog parameters on the grid side and microgrid side.
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Check whether the values of UA of Grid, UB of Grid, and UC of Grid are
consistent with the rated voltages of the local power grid. If they are
inconsistent, check whether the cable connection for the potential
transformer is normal.

Check whether the values of UAB of Grid, UBC of Grid, and UAC of Grid are
consistent with the rated voltages of the local power grid. If they are
inconsistent, check whether the cable connection for the potential
transformer is normal.

Check whether the value of UAB of Microgrid is consistent with that of UAB
of Grid for the ESS. If they are inconsistent, check whether the cable
connection for the potential transformer is normal.

Check whether the value of Frequency of Microgrid is consistent with that of
Frequency of Grid for the ESS. If they are inconsistent, check whether the
cable connection for the potential transformer is normal.

--—-End

3.4.5.2 Setting Protection Parameters

Ensure that the protection function of the protective relay is correctly configured
and meets the solution configuration requirements. For details, see the
LUNA2000-(107-215) Series Commercial and Industrial Microgrid Energy
Storage Solution User Manual.

3.4.5.3 Testing the ESS On/Off-Grid Switching (Simulating a Grid Outage)

On-Grid to Off-Grid

Step 1 Check that the ESS runs in the on-grid mode, and the PCS runs in the VSG mode.
Check that the grid connection point switch is turned on through the SmartLogger.

Step 2 Simulate a grid outage. In the on/off-grid switch cabinet, manually turn off the
voltage sampling switch on the grid side (MCB 2 in the following figure). The
moment the switch is turned off, undervoltage protection is triggered and the on/
off-grid switch is turned off. The off-grid power supply is restored immediately
(the indicator blinks once).
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BESS side On/Off-grid switch Power grid side
L1 %
L2 . % <
L3 %
MCB 1 MCB 2
A

! Synchronizing device

Undervoltage
protection

Step 3 Check the PCS voltage and frequency on the SmartLogger. The line voltage is
about 400 V, and the frequency is stable at 50 Hz/60 Hz.

Step 4 Check the dispatch command delivered by the EMS on the SmartLogger. The EMS
delivers the power value to the ESS to ensure that the ESS obtains power
reference and stabilizes the frequency at 50 Hz/60 Hz.

Step 5 Check the status of the on/off-grid switch on the SmartLogger. The switch shall be
turned off.

--—-End

Off-Grid to On-Grid

Step 1 Simulate the grid restoration. In the on/off-grid switch cabinet, manually turn on
the voltage sampling switch on the grid side (MCB 2 in the following figure).

Step 2 The EMS delivers a synchronization command to the synchronizing device. After a
while, the synchronizing device delivers a command and the on/off-grid switch
automatically turns on.

Step 3 Check the dispatch command delivered by the EMS on the SmartLogger and check
that the ESS completely executes the command.

Step 4 Check the status of the on/off-grid switch on the SmartLogger. The switch shall be
turned on.

--—-End
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ESS Performance Tests

Generally, the performance of an ESS is tested and verified by a third party.

Communicate with customers in advance and make a test plan to avoid the
customers' self-testing, which may cause serious deviation of test results.

Some tests require special instruments, such as oscilloscopes. Communicate the
requirements with customers in advance.

4.1 Charge/Discharge Switching Test

Test the charge and discharge capabilities of an ESS.

4.1.1 Test Content

Periodically deliver charge or discharge commands at different powers to verify
the charge and discharge capabilities of the ESS at different powers.

The following figure shows the power waveform.
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4.1.2 Test Device

You can use the EMS to perform the test and view the power diagram on the EMS.

4.1.3 Test Method

Step 1

Step 2

Step 3

Step 4

Set Working mode in the Battery Control area to Charge/Discharge based on
grid dispatch.

Deliver a discharge command on the EMS to discharge batteries to 50% SOC.
Check that the SOC of each battery rack is about 50%.

Set the charge and discharge process on the EMS (processed by the EMS supplier).
After the EMS delivers a command, the ESS automatically charges and discharges
batteries based on the charge/discharge command.

Check charge/discharge curves. If the curves are normal, the test is completed.

--—-End

4.1.4 Precautions

1. One day before the test, charge the ESS to 100% to complete the SOC
calibration.

2. Before the test, disable the frequency response function of the PCS, and disable
functions such as overfrequency-caused power derating and underfrequency-
caused power raising. Restore the functions after the test is completed.
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3. Disable the SOC and SOH calibration functions to avoid power tilt caused by
automatic calibration.

4.2 Constant-Power Charge/Discharge Test

Test the constant-power charge and discharge capabilities of an ESS for a period
of time. A single test usually takes 10 minutes. This test is frequently performed in
frequency regulation scenarios.

4.2.1 Test Content

When the SOC is 50%, charge the batteries at full power for 10 minutes.

When the SOC is 50%, discharge the batteries at full power for 10 minutes.

4.2.2 Test Device

You can use the EMS to perform the test and view the power diagram on the EMS.

4.2.3 Test Method

Step 1 Set Working mode in the Battery Control area to Charge/Discharge based on
grid dispatch.

Step 2 Deliver a discharge command on the EMS to discharge batteries to 50% SOC.
Check that the SOC of each battery rack is about 50%.

Step 3 The EMS delivers a command to charge the ESS at the rated power. The charge
stops after 10 minutes. Check the power curve. The power curve should remain
unchanged within 10 minutes.

Step 4 Deliver a discharge command on the EMS to discharge batteries to 50% SOC.
Check that the SOC of each battery rack is about 50%.

Step 5 The EMS delivers a command to discharge the ESS at the rated power. The
discharge stops after 10 minutes. Check the power curve. The power curve should
remain unchanged within 10 minutes. The test is completed.

----End

4.2.4 Precautions

1. One day before the test, charge the ESS to 100% to complete the SOC
calibration.

2. Before the test, disable the frequency response function of the PCS, and disable
functions such as overfrequency-caused power derating and underfrequency-
caused power raising. Restore the functions after the test is completed.

3. Disable the SOC and SOH calibration functions to avoid power tilt caused by
automatic calibration.
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4.3 Power Response Speed Test

Test the duration from the time when the ESS receives a power command to the
time when the power reaches 90% of the power specified by the command.

4.3.1 Test Content

Deliver a command to charge/discharge the ESS at rated power. Use an
oscilloscope to test the duration from the time when the SmartLogger receives the
command to the time when the power meets the requirement.

DO signal
collection

Current signal collection

ESS ) ,
r - @ = e
L . :ﬂE. E FiE
EMS SmartLogger Ii = H -
4 di h 1. Command receiving 1. Command receiving
2. Power allocation 2. Output power response Grid-connected
3. Command delivery cabinet

4.3.2 Test Device

Oscilloscope, including the voltage probe and current probe.

4.3.3 Test Method

Step 1 Connect the current probe of the oscilloscope to the secondary side of the CT in
the low-voltage grid-connected cabinet to measure the current.

Yy v Y
bo sz 010 011 017 —1MFM
-1TAa ol YE g B 6.1
3000/5A ﬁ].\q i 2.5 e 2.5
ome, 4 5G—
b sz gll,z 013 018
-1TAb o I GN IER BK
3000/54 ﬁlsl 29 2.5 31 1 95
T 6 70—
bo [s2 015 019
-1TAc RO B
3000/5A P1[S1 2.5 - 2.5
| Y &o 8 9p—
—/ o
BU
2.5
Current sampling point in the grid-connected cabinet
|
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Step 2 Connect the voltage probe of the oscilloscope to the DO2 port (only this port is
supported) of the SmartLogger. After the SmartLogger receives a dispatch
command, the signal of the DO port of the SmartLogger is inverted. Use the
oscilloscope to measure the power inversion time.

Tempaorary short-circuit cable
DI ‘ 1 ‘

1 2 3 1 GND NC CoMm NO

12V 12V 12V 12V 12V NC CoM NO

T

b b
=

12V 12v 12V 12y 1

Voltage probe

Oscillascope

Step 3 The EMS delivers a 0 power command to the SmartLogger. Check the dispatch

command in the lower right corner of the SmartLogger WebUI and the value
should be 0.

Step 4 Start the oscilloscope.
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Step 5 The EMS delivers a command to charge the ESS at rated power (from 0 power to
charging). Check the waveform on the oscilloscope. Measure the duration from
the time when the DO starts to change to the time when the waveform reaches
90% of the current, that is, the power response time of the ESS.

In this waveform, the duration from the time when the power is reversed to the
time when the charge power increases to 90% rated power is 110 ms.

Step 6 The EMS delivers a command to discharge the ESS at rated power (from charging
to discharging). Check the waveform on the oscilloscope.

Toaml: CLEA X

In this waveform, the duration from the time when the power is reversed to the
time when the discharge power increases to 90% rated power is 77 ms.

Step 7 The EMS delivers a command to charge the ESS at rated power (from discharging
to charging). Check the waveform on the oscilloscope.
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In this waveform, the duration from the time when the power is reversed to the
time when the charge power increases to 90% rated power is 71 ms.

Step 8 The EMS delivers a 0 power command (from charging to 0 power). Check the
waveform on the oscilloscope.

In this waveform, the duration from the time when the power is reversed to the
time when the power becomes 0 is 101 ms.

----End

4.3.4 Precautions

1. During the test, adjust the SOC to the middle area to prevent charge derating
or optimizer bypass after full charge due to high SOC.

2. Before the test, disable the frequency response function of the PCS, and disable
functions such as overfrequency-caused power derating and underfrequency-
caused power raising. Restore the functions after the test is completed.
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3. Disable the SOC and SOH calibration functions to avoid power tilt caused by
automatic calibration.
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Routine O&M

5.1 ESS Startup and Shutdown

Array startup/shutdown: All inverters and ESSs in the array are started or shut
down, regardless of the devices selected in the device list.

Depioymentwizara ) overview ) Moniorng ) Query ) setins:  (ETITRRY)
G-I
Devce s otmin
¢
Daves ] Port Comm Addr/1Padess = s~ Devicasats
EssiNeta ) 19216881 Iscuscov7ooor
EssiNets2) 19216882 IscuscovTooo2
EssiNetas) 19216883 I5cusnov7ooo3
IertercoM 1) com1 vt
Veter(coMz-) covz Awott02287046557
ReLavicOM3-1) comt Xoor0267048557

Black start: The array-level black start can be performed in off-grid scenarios.

V' Deployment Wizard )(

Overview ) Monitoring )| Query ) Settings (I

Software Upgrade Total Device Qty.:14

Product Information Connact Device

Security Settings Built-in MBUS [ Enable ~|
Device discannection time (5 Jis. z01min
System Maint. —— ~
¢
Device Log
No. Device Port-Comm Addr/IP address * SN Device status
Onsite Test
) 1 PCS(Net.8.129) 1921688129 BN23A1026061 .
License Management ) 2 PCS(Net.6.130) 152.166.8130 BN23A1003691 .
Damags Detoction u) 3 PCS(Net.8.131) 182.168.8.131 BN23A1003890 e
0 4 PCS(Net8.132) 192.168.8.132 BN23A1003897 L]
User Management
O 5 PCS(Net.8.133) 1921688133 BN23A1026605 .
Davice Mgmt. m) 6 PCS{Net.8.134) 1921688134 BN23A1003886 .
u) 7 PCS(Net.8.135) 1521688135 BN23A1026046 @
H PCS(Net.8.136) 1521688136 BN23A1003892 ®
) 9 PCS(Net.8.137) 152.168.8137 EN23A1003852 )
o °

10 PCS(Net.8,138) 192168.8.138 BN23A1003900
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5.2 Spare Parts Replacement

For details about how to replace C&l ESS spare parts, see LUNA2000-(107-215)
Series Smart String ESS Maintenance Manual.

5.3 Guide for Handling Long-Time ESS Power Failure

Batteries in an ESS discharge slowly during storage. Long-term storage may cause
battery overdischarge and damage.

After an ESS is powered off, the fire suppression system (optional for some
models) is powered by its lead-acid batteries for about two days. If the power
failure lasts for more than two days, the batteries may be overdischarged and
scrapped.

5.3.1 Short-Time Power Failure Within 2 Days

No further action is required. If the power failure lasts for more than two days,
disconnect the batteries of the fire suppression system on the second day.
Otherwise, the batteries will continue to discharge and be scrapped.

5.3.2 Long-Time Power Failure for Two Days to 1 Month

Charge the batteries to 30% SOC and disconnect the batteries of the fire
suppression system after the power failure.

5.3.3 Long-Time Power Failure for More than 1 Month

Charge the batteries to more than 50% SOC. Disconnect the batteries of the fire
suppression system after the power failure. Place more than 2 kg desiccant in each
ESS and replace the desiccant every three months.
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Information Collection and Quick
Streamlining

If an exception occurs in the ESS, perform the following operations to export data
or contact the HQ to remotely locate the fault.

6.1 Log and Data Export

This section describes how to export logs and data from the SmartLogger.

Preparations and System Login

Step 1 Locate the SmartLogger at the site and open it using a T30 hex torx screwdriver.

Step 2 Connect one end of a network cable to the WAN port of the SmartLogger and the
other end to a PC.
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Step 3
Step 4
Step 5
Step 6

Step 7

Step 8
Step 9
Step 10
Step 11

Step 12

Step 13

Sebings - 8 x

Ethernet

guﬂﬁ
Not connected

@ Home

Find a setting »

Network & Internet

B saws

2 Dialup

@ VPN

® roy

Click the Network icon in the lower right corner of the desktop.
In the navigation pane, click Network & Internet.
Click Ethernet.

Click Change adapter options.

Change settings of this connection BE~ ™ €

Organize v Disable this network device is connection  Rename this connection  View status of this connection
[ Ay Neoworks VPN Adapter
= Disabled

bled
ay Networks VPN Adapter

Networking Authentication ~Sharing

Cornect using,

7 Reahtek PCle GBE Family Controller

Corfigure.
nnection uses the following tems:
soft FrEE R i
soft FRISEAT I HANHTERML A S
Eici2hanrl;-dsd

16 items

tem selected e

soft LLDP HiisBEahig R

Intemet HIUFEE 6 (TCP/IPVE) v
>

Install Uninstal Properties

TR IR Intemet 1Y - B2 BEEARI 1R
s AT ERHEE R DA

Click Ethernet 2. (The displayed name may vary according to the PC. Select
Ethernet or Local Connection with a network cable.)

Double-click Attributes.
Double-click Protocol Version 4.
Select the Use the following IP address option box.

Enter the IP network segment of the SmartLogger. For example, if the IP address
of the SmartLogger is 192.168.0.20, you can enter 192.168.0.210. (You are advised
to change the last digits to 200-230 to avoid IP address conflicts.)

The value is automatically generated when you click the box. Use the default
value.

Click OK.
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Step 14 Click OK.

Step 15 Open a browser (Google Chrome is recommended) and enter the SmartLogger IP
address. (Note that the IP address must be prefixed with https://.)

Step 16 Click Advanced.

— B © T2 | htps//192.1680.20/reloginass e Gl e S
Q ~&s hiips//192.168.020 G ®

A

{REERT R AER

ek E Al et E, 192.168.0.20 DUUFAHER (@GN, S99, HEEERFL

LIRSS ETHERER 192.168.0.20; (Rt RHANRFREMEECHRRES. X
AR AR A R A P AR R R e

Step 17 Click Continue.

Step 18 Select a language (English by default).
Step 19 Select or enter a username in the Username area.
Step 20 Enter the password.

Step 21 Click Log In to access the WebUI to complete preparations and login. You can
export logs.

--—-End

Exporting SmartLogger Logs

Export SmartLogger logs by referring to the following figures.
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Software Upgrade
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Exporting All ESS Logs

Encrire

e

L] Deviin
L ogge

[ Sl AT T -

Qg

Bt 100 Prrtormarnce Diats
N AT ik reccxclieg
Bt |4

ESSTR A 1R

BT

ERSNLTS)

455 RS

LA R

Eihat 4154 1]

PO W i

Exporting ESS Performance Data

Export performance data by referring to the following figure.
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Troubleshooting

7.1 Troubleshooting for Deployment

7.1.1 SACU-DO08 Software Version Mapping

Symptom: The SACU-DO08 cannot be identified when it is connected to the C&l
liquid-cooled ESS.

Cause: The SACU-DO08 is a utility-scale product. The utility-scale software version is
delivered by default before June 30, 2025. You need to upgrade the software to
the latest C&l software version before deployment.

Solution: Log in to the SmartLogger WebUI, choose Maintenance, upload the
latest C&l version file, and confirm the upgrade.

nnnnnnn

Select an upgrade file: | EHE ¢ | RERERATE

evice Device status Cur. ver. Target ver. Upgrade Progress

Smartlogger V300R024C00SPC211

Logger(Local) )_BSP ° V300R024C10SPC301

7.1.2 V2 C&l Liquid-Cooled ESS Cannot Be Identified by V3
SmartLogger Without a New Root Certificate

Symptom: In the capacity expansion scenario, V3 SmartLogger of an earlier
version cannot identify the C&l liquid-cooled ESS.

Cause: V3 SmartLogger of an earlier version does not have a new root certificate
that can match the C&I liquid-cooled ESS before delivery, and the software cannot
be upgraded onsite.

Solution: Use the V3 SmartLogger with a new root certificate. For details about
the SmartLogger code, see C&I ESS 215kWh Series Configuration List.
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7.1.3 SmartModule Communication Fault

Symptom: The CMU of the C&l ESS reports a SmartModule communication fault
alarm (alarm ID: 3845-1).

Cause: The CMU of the C&I ESS does not connect to a SmartModule, but the CMU
onsite displays an offline SmartModule. This is because the SmartModule was
connected during factory commissioning and is not deleted. The CMU records the
SmartModule and attempts to communicate with the SmartModule. The
communication failed, triggering the alarm.

Solution: Log in to the CMU WebUI, choose Maintenance > SmartModule. Select
Module(M1), and click Delete in the upper right corner.

E @ power system
nspire

Deployment Wizard Overview Monitoring Query Settings willh A1 B @0

Number of Connected SmartModules:1 on~/s

Device Log
[J Name IP address SN Device status  Number of Al Ports Number of DI Ports Number of COM Ports Number of PTs Version

Onsite Test
o FusionSolar
License Management O Module(M1) 192.168.8.131 | 102428259064 4 4 3 2 -

Damage Detection

User Management

Device Replacement

Transparent Data Transm...

7.1.4 Abnormal Communication Between the SmartLogger
and the SmartModule

Symptom: The communication between the SmartLogger and the SmartModule is
abnormal.

Cause: During factory commissioning, a SmartModule was connected to the
SmartLogger and not deleted. During onsite use, the actual SmartModule is
inconsistent with the historical one and the onsite cable connection is not
standard. The SmartLogger is not connected to the G4 network port of the
SmartModule. Therefore, the onsite SmartLogger fails to communicate with the
SmartModule or the communication is abnormal.

Solution:

Step 1 On the SmartLogger WebUI, delete the SmartModule used for factory
commissioning: Choose Maintenance > SmartModule > Module(M1) and click
the delete icon in the upper right corner.
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Enzpire
. Deployment Wizard . Overview . Monitoring . Query . Settings __—. allh A B @0

Number of Connected SmartModules:1 on s

Device Log

Onsite T ] Name IP address SN Device status  Number of Al Ports Number of DI Ports Number of COM Ports Number of PTs Version
nsite Test

I:le Module(M1) 192.168.8.131 | 102428259064 4 4 3 2 Fustonsolar

P odule .168.8.

License Management V100R001C00
Damage Detection

User Management

Device Mgmt.

L0 JOUdRERLT

o g i
M

----End

7.2 Troubleshooting for Routine Operation

7.2.1 ESS Faults
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7.2.1.1 PCS Power Inconsistent with Dispatched Power

Symptom: The PCS output power is inconsistent with that specified in the dispatch
command.

Cause 1: The PCS is running in the VSG mode.

Cause 2: The frequency response function is enabled, and the frequency is greatly
different from the rated frequency. Therefore, the frequency response function is
triggered.

Cause 3: Microgrid compatibility is enabled.

Deployment Wizard Overview m Query Settings Maintenance

SmartLogger3000 METTTTTITI Active Alarm Performance Data Energy  Running Param.  Characteristic Curve  About
® Logger(Local) No. Signal Name Value
PCS 1 Device status idle: Detecting 1SO
PES2(8:430 - 2 Energy yield of current day 0.16 kWh
3 Total energy yield 140.25 kWh
. P 1) Nearwall
4 Today's power supply from grid 0.31 KWh
® PCS(Ne
5 Total power supply from grid 48142 kWh
EsS 6 DC power 0.000 kw
ESS(Net.8.129) 7 Active power 0.000 kW
MU 8 Reactive power 0.000 kVar
® CML
9 Power factor 0.000
» ESU-1
10 DC voltage 1343.2 v
® E5C1 n DC current 0.00 A
& ESR-1 12 Grid AB/BC/CA voltage 805.5/803.4/803.2 v
» ESR-6 13 Grid A/B/C phase current 0.000/0.000/0.000 A
14 Grid frequency 50.10 Hz
» ESU-2
15 Locking Locked
® ESC-2 16 Insulation resistance 0.010 MO
» ESR-2 17 Cabinet temperature 373 degC
# ESR-5 18 Startup time 2024-06-28 12:40:11
19 Shutdown time 2024-06-28 12-46:25
» ESU-3
20 Active power adjustment P = 0.01%(Active power deration percent

® ESC-3

7.2.1.2 PCS Shutdown Due to Overvoltage

Symptom: In the XX project with two C&I ESSs in China, the ESSs run properly
when the power is less than 50 kW. When the power is greater than 50 kW, the
PCS shuts down unexpectedly and reports an overvoltage alarm for a short period
of time. Then the alarm disappears suddenly.
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Deployment Wizard Overview m Query Settings Maintenance

Smartlogger3000 m Active Alarm  Performance Data  Energy  Running Param.  Characteristic Curve  About

» Logger(Local No. Signal Name Value

1 Device status. Idle: Detecting 1SO

2 Energy yield of curent day 0.16 KWh
3 Total energy yield 140.25 kWh
4 Today's power supply from grid 031 KWh
5 Total power supply from grid 48142 KWh

6 | DCpower 0.000 KW
ESS(Net.8.129) 7 Active power 0.000 kw
® CML {8 Reactive power 0.000 kVar
T 9 Power factor 0000
10 DC voltage 13432 b
8 Bt 11 DCcurent 000 A
* ESR-1 12 Grid AB/BC/CA voltage 805.5/803.4/803.2 v
» ESR-6 13 Grid A/B/C phase current 0.000/0.000/0.000 A
14 Grid frequency 50.10 Hz
15  Locking Locked
16 Insulation resistance 0010 MQ
17 Cabinet temperature 373 degC
18 Startup time 2024-06-28 12:40:11
19 Shutdown time 2024-06-28 124625

20 Active power adjustment P = 0.01%(Active power deration percent

Cause: The grid voltage is high (414 V), and the level-1 protection voltage
threshold of the PCS is 418 V. On the Monitoring page of the SmartLogger
WebUI, check the value of Grid AB/BC/CA voltage in the Running Info. area of
the ESS or PCS.

pOwer system
Encnn‘p
Deployment Wizard Overview m Query Settings Maintenance
SmartLogger3000 - METITPTITE Active Alarm  Performance Data Energy  Running Param.  Characteristic Curve  About
# Logger(Local) No. Signal Name Value Ll
C
1 Device status Idle: Detecting ISO 3‘
2 Energy yield of current day 0.16 kWh 20
3 Total energy yield 140.25 kWh T
@ PCS1(8.131)-Nearwall a
4 Today's power supply from grid 0.3 kWh )
® PCS( St
5 Total power supply from grid 481.42 kWh d
- 6 DC power 0.000 kW
ESS(Net.8.129) 7 Active power 0.000 kW
a CML 4 8 Reactive power 0.000 kVar
9 Power factor 0.000
® ESU-1
10 DC voltage 13432 v
et n DC current 000 A
® ESR-1 12 Grid AB/BC/CA voltage 805.5/803.4/803.2 v
» ESR-6 13 Grid A/B/C phase current / 0.000/0.000/0.000 A
14 Grid frequency 50.10 Hz
» ESU-2
15 Locking Locked
16 Insulation resistance 0.010 MO
17 Cabinet temperature 373 degC
18 Startup time 2024-06-28 12:40:11
19 Shutdown time 2024-06-28 12:46:25
20 Active power adjustment P = 0.01%(Active power deration percent)

Solution: Reduce the grid voltage or increase the level-1 protection voltage
threshold of the PCS.

On the SmartLogger WebUI, choose Monitoring > ESS or PCS > Running Param.
> Protection Parameters > Level-1 overvoltage protection threshold.

Modify the threshold after confirming with Huawei engineers and the local power
grid company.
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E‘“ power system S =y
nspire - .
AEES | B Q@ECEER hEEhs  RE g willk A0 B0 90
e ) iEaEs EwmsE  tmes o8 TP wEms  %F
® Logger(Local) anzn MTTT SR EET  BEhR  SeRE
e D2 »S  (5S&H [ ol
w PCS(Net.8.129) [w] 1 EEERIFRR 0.050 [0.020, 1.500] MQ
® PCS(Net.8.130) O 2 BEAFERPR 50.0 [0.0, 50.0] %
ESS 0 +HTERPE 4750 [380.0, 570.0] v
0 4 o ERFRTE 200 [50, 18000000] ms
ESS(Net.8.131) -
0 s —IERRE [ @10 Jss00, 57001 v
® CMU (m] 6 —SRSERIPRE] & 2000 [50, 18000000] ms
® ESU-1 <« 0O T ZRSERPS 456.0 [380.0, 570.0] v
® ESC-1 0 8 SRR 200 [50, 18000000] ms.
(@] 9 =4 FIRRS 3230 [19.0, 380.0] v
+ ® ESR-1
O 10 —RRIERFETE) 2000 (S0, 18000000] ms
b 0 1N CRRERPS 1900 119, 380.0) v
® HVAC-2 (] 12 CRRERPRE 200 (50, 18000000] ms
e TCU-1 0 13 —RTRRIPE 50.50 [50.00, 60.00] Hz
ESS(Net.8.132) (m] 14 — SRR 200 [50, 18000000] ms.
T 0 15 —RSRRPE 48.00 [40.00, 50.00] Hz
(w] 16 —RRSRRIPRTE 200 [50, 18000000] ms

» ESU-1

) 17 EAMBEF =82 bl

7.2.1.3 Inconsistent ESS Running Power and Command Power, and Power

Fluctuation

Symptom 1: In the PQ mode, the discharge power is low after the discharge
command is delivered.

Possible cause 1: The frequency response function is enabled. When the grid
frequency is high, overfrequency-caused power derating is triggered.

Symptom 2: In the PQ mode, the charge power is high after the charge command
is delivered.

Possible cause 2: The frequency response function is enabled. When the grid
frequency is high, overfrequency-caused power derating is triggered.

Symptom 3: In the PQ mode, the discharge power is high after the discharge
command is delivered.

Possible cause 3: The frequency response function is enabled. When the grid
frequency is low, underfrequency-caused power raising is triggered.

Symptom 4: In the PQ mode, the charge power is low after the charge command
is delivered.

Cause 4: The frequency response function is enabled. When the grid frequency is
high, overfrequency-caused power derating is triggered.

Solution: Disable the frequency response function.
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Engish - (OIS
Deployment Wizard | Overview ([ISAISa]) Query | Settings | Maintenance
a0 Running Info.  Active Alarm  Performance Data  Energy AT TE e, Characteristic Curve  About

Grid Parameters -~ Protection Parameters Power Adjustment- Power Basefine - Adjustment

Na. Signal Name Value
1 Soft start time 20 1, 1800]
2 Hibernate at night Disable o
3 Upgrade delay Disable v
4 LVRT Disable v
HYRT Disabe ¥
5 Overfrequency derating Disable v
5 Underfrequency rise power Ensble v
& Communication disconnection fail-safe Disable =
) Shutdown gradient 50.000 10100, 2500.000]
10 O&M via USE connection Always ON ad
il USB wakeup Close v
12 Poweer Control Priority
ESS
ESS1(Net.8.130)
» CMU
* ESU-1
® ESC-1
» ESR-1
* ESR-6 Batch con ns

7.2.1.4 Remote Black Start Failure or Timeout

RNV Sl . ]

Symptom: In the remote black start scenario, a critical alarm is generated, causing
black start failure. After the alarm is cleared, black start still fails. The black start
status is displayed as not started or timeout.

Possible cause: This is a known issue in earlier versions. The activation signal fails
to be correctly delivered to the PCS.

Solution: Reset the IBCU software (by clicking the reset button on the
SmartLogger or app or powering off and then powering on the IBCU).

Fmne | as EEEEE mrme ) 88 ) e

moE  gmEe Em

& £

20122 Kb
A

oovEIESH
QS = DINEIHEANEQUS)

o [
6083 e
240 degC
degc

7.2.2 SmartLogger Faults
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7.2.2.1 ESS Unidentifiable Due to an Early SmartLogger Software Version

Symptom: After the SmartLogger is powered on, the PCS can be identified, but the
ESS cannot be identified.

Cause: The SmartLogger software version is too early.
Solution: Upgrade the SmartLogger software version by referring to section

"Power-On and Deployment Commissioning."

7.2.2.2 Failure to Upload an Upgrade Software Package

Symptom 1: An error message is displayed, indicating that the software package is
too large.

Cause: Some earlier SmartLogger software versions support the upload of a
software package of up to 20 MB.

Solution: The SmartLogger software package contains two upgrade packages:
SmartLogger and BSP. Decompress the SmartLogger software package. Upload
and upgrade the BSP file separately. Then upload and upgrade the SmartLogger
software separately.

Symptom 2: A white screen or error message is displayed after the upgrade.
Cause 1: The SmartLogger memory is insufficient.

Solution 1: Restart the SmartLogger.
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Product Information

Security Settings

Transparent Data Transm...

Cause 2: The PC is connected to the SmartLogger through a third-party network
switch, and the network switch intercepts the software package transmission of
the SmartLogger.

Solution 2: Directly connect the PC to the SmartLogger for upgrade.

7.2.2.3 SmartLogger Software Upgrade Progress Stuck at 50%

Symptom: The SmartLogger software upgrade progress is stuck at 50% and the
upgrade fails.

”-La!_mnuhmml
Device status Curr. ver.  Targetver Upgrade Progress Current Status

Ld Smartiogger VI00R023C10$PCI0IT Smarticgger VI00R023C10SPCS01
. V300R024C00SPC 160 V300R024C 00SPC020

Cause: The SmartLogger software version later than 903t has the anti-rollback
function.

Solution: Set Anti-rollback to Disable.
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Deployment Wizard | Overview || Monitoring | Query || Settings (i auen i) & il A2 B 00
Software Upgrade Lockout duration |10
Product Information
Certificate Alarm Time
System Maint. i [60 s
Device Log rly-w ime  [60
Onsite Test
G SmartModule Security Certificate
Please sekct a security cortificate | Bestand ki ekozen

TJEnsble key ¢

Communication Settings
Enable

Communication using expired certificate

Intrusion Detection

In (Starting up

trusion Detection

Service Management

o | [Stectmgup_

Anti-rollback

7.2.3 TOU Faults

7.2.3.1 Meter at the Grid Connection Point

/\ CAUTION

If the meter at the grid connection point is incorrectly connected or set, the

maximum self-consumption mode and TOU mode wi
the power flow diagram on the management system

Il be abnormal. In addition,
may be abnormal.

Install a meter at the grid connection point. The follo
installation position.

wing figure shows the

SmartPVMS

y

SACU o
SmartLog

pV mOdUIES

gel

r4

—— DC power cable —— AC power cable Communications cable

Incorrect meter installation position

T | t
~_| Optimizers nverter
ESS | = = E
lﬂl 0 L]
Meter at the grid —___
I 2 P_ow_er - connection point Transformer
distribution
. equipment
my ©
1 [ _n_%
o
I Loads

g

Grid

Auxiliary power supply cable
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Power Transformer Meter Transformer
distribution Power
equipment distribution

%equipment

Loads

O

\ J \ J

—— DC power cable — AC power cable Communications cable Auxiliary power supply cable

Due to some historical reasons, the connection modes of meters in China and
outside China are different. The current directions of meters in China and those
outside China are different. Otherwise, data on the management system will be
abnormal.

Connection mode of meters in China

Load side SmartLogger

| R |

e |

[i;%! st
P2
T = s1
frt ) _Ls2 [a| 1a]18*]18 [ic[i1c|

=1 ;! | ]
N E i i

1

dI_L’iJ HEREEREAI

E]EJE[T]

Power grid side

Connection mode of meters outside China
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Load side SmartLogger
A A A —
] ] [¥ 3]
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'__ s [1a*] 1a] 18*[18 [i1c" 1|
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- HLH ] 5] 0|
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Power grid side

Meter connection direction verification: Perform this operation when the ESS is
started. On the SmartLogger WebUI, choose Settings > Power Adjustment >
Reactive Power Control, and click Detect next to Electric meter power
direction.

Check the P1, P2, S1, and S2 of the CT and the CT ratio.
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N RV

S1

1

p—

If the meter connection direction does not meet the requirements of the region,
exchange the current sampling cables of each phase on the meter side. For
example, exchange the I5+ and I cables, Ig- and I cables, and I+ and I cables on
the meter side, as shown in the following figure. Ensure that the switch at the grid
connection point is turned off during the exchange. Otherwise, high voltage may
be generated when the current sampling cable is removed, which may cause
electric shocks.

Channel 2
CT Current Input J

I
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7.2.3.1.1 Incorrect Meter Installation Position

Correct meter installation position

1 :ﬁ:
25 1 44 141
Battery Grid
AN
LT
141.067 Meter
Load

Incorrect position 1: The meter is installed on the PV side.

Symptom: The meter reading is the same as the PV power. In the maximum self-
consumption or TOU mode, the ESS is charged or discharges at the maximum
power.

Incorrect position 2: The meter is installed on the ESS side.

Symptom: The meter reading is the same as the ESS power. In the maximum self-
consumption or TOU mode, the ESS power is 0.

Incorrect position 3: The meter is installed on the load side.

Symptom: The meter reading is the same as the load power. In the maximum self-
consumption or TOU mode, the ESS is charged or discharges at the maximum
power.

Solution: Connect the meter to the grid connection cable according to the
standard solution.
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7.2.3.1.2 Incorrect Meter Installation Direction

Symptom: As shown in the following figure, the actual load is basically 0, and the
management system displays 141 kW load. After the PV system and ESS are shut
down, the load power changes to 0 and the power on the grid side also changes
to 0.

Cause: When there is no load, the ESS discharges to the grid. However, the meter
installation direction at the grid connection point is incorrect. As a result, the
meter indicates that the grid discharges to the ESS.

Check method: When the load power is fixed, if the ESS power decreases, the grid
power shall increase. Therefore, if the grid power decreases, the meter installation
direction is incorrect.

Solution: Change the meter installation direction.

PV
b
e =)
1.585
K\

[53%) i\
95341 44 141
I..- ~a" f ";.'n"-II
Battery Grid

7.2.3.1.3 Meter CT Ratio Incorrectly Set

Symptom: As shown in the following figure, the actual load is basically 0, and the
management system displays 141 kW load (95 kW from the ESS and 44 kW from
the grid). After the PV system and ESS are shut down, the load power changes to
0 and the power on the grid side also changes to 0.
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Cause: When there is no load, the power of the ESS should be the same as that of
the grid even if the meter installation direction is incorrect. Therefore, the meter
CT ratio is incorrectly set.

Check method: Change the ESS power to 50 kW. If the grid power changes to 20
kW, the load power changes to 70 kW, and all power readings decrease by half,
the CT ratio is incorrectly set.

Solution: Check the CT ratio and change the meter CT ratio setting.

PV

Battery Grid

=]

141.06

k -'r'. ; i;lé.
Load

7.2.3.2 Inverter Power Limiting

7.2.3.2.1 Inverter Power Change or Limiting in the TOU/Maximum Self-
consumption Mode

Symptom: The inverter power changes or is limited in the TOU/maximum self-
consumption mode.
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Deployment Wizard Overview m Query Settings Maintenance A0 Bo @o
SmartLogger3000 AT, Active Alarm  Performance Data  Energy  Running Param.  Characteristic Curve  About 0 o L)
® Logger(Local) No. Signal Name Value Unit © Help
I 8 Power tactor 0962
nverter
9 PV1/PV2/PV3/PV4/PV5/PV6/PVT/PV8 voltage 626.1/626.1/618.5/618.5/613.0/613.0/612.8/612.8 V
— it 4 10 PV1/PV2/PV3/PV4/PVS/PVG/PVT/PV8 current 1.10/0.77/0.30/1.59/1.13/0.76/1.18/0.75 A
® inverter(MBUS-3) 11 Grid A/B/C phase voltage 230.6/232.4/234.1 v
® Inverter(COM1-2) 12 Grid A/B/C phase current 6849/6.891/6.876 A
PCS 13 Today's peak active power 25998 KW
» PCS(Net8.129) 14 Grid frequency 50.04 Hz
1 Locki locked
o 5 ocking Unlockes
16 Insulation resistance 7.353 MQ
ESS(Net.8:130) 17 Cabinet temperature 445 degC
» CMU 18 Startup time 2024-06-27 06:18:38
» ESU-1 19 Shutdown time 2024-06-26 21:37:42
- 20 Collect DSP data Normal
® ESC-1
21 Active power adjustment P = 0.1%(Active power deration percent)
# ESR-1 " __——&
22 Reactive power adjustment Q/S = 0.024(Reactive power compensation (Q/S))
8 HVAC-1 23 Built-in PID compensation direction PV- positive offset
& HVAC-2 24 Built-in PID running status Disable
& TCU-1 25  Voltage between PV- and the ground -3283 v
T 26 Total number of optimizers 0
27 Quantity of online optimizers. 0
# Meter(COM2-11)
Quantity of optimizers found 0
MBUS

Cause: There are three inverters onsite. Two of them communicate with the

SmartLogger over MBUS, and one of them communicates with the SmartLogger
over RS485. Therefore, the SmartLogger communicates with the inverter over two
protocols at the same time, causing abnormal communication and control.
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Solution: Disable the MBUS function on the SmartLogger for the medium-power
three-phase inverter. Delete the inverter of the sampling MBUS and identify it.
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Deployment Wizard Overview Monitoring Query Settings w

Software Upgrade Total Device Qty.:6 e 6 b4

Product Information Connect Device

Security Settings Built-in MBUS  Disable v
Device disconnection time |5 30]min
System Maint.
| Subrit | 4
Device Log
0 No. Device Port-Comm Addr./IP address * SN Device status
Onsite Test o 1 PCS(Net.8.129) 192.1688129 BN2431045505 °
License Management O |2 ESS(Net.8.130) 192.168.8.130 102427563869 °
Damage Detection o 3 Inverter(COM1-1) COMi-1 ES2330054627 °
RO (4 InvertqCOM1-2) €OM1-2 672379035167 °
User Management -
o |s Inverter(COM1-3) coMi-3 612379035165 °
Device Mgmt. o s Meter(COM2-11) comz-11 AMO0102427147809 .

Transparent Data Transm...

Communication Record Add Devices Auto Assign Address Import Config.

Deployment Wizard ) Overview ) Monitoring ) Query J Settings

Software Upgrade Total Device Qty..6 Qe 6 b

Product Information Connect Device

Security Settings Built-in MBUS Enable ~

Device disconnectiontime 5§

¢

System Maint.

Device Log o
[0 No. Device Port-Comm Addr/IP address = SN Device status
St o PCS{Net8.129) 1921688129 BN2431045505
License Management (m] 2 ESS(Net.8.130) 192.168.8130 102427563869 w
Damage Detection o 3 Inverter(COM1-2) coM1-2 672379035167 °
= Meter(COM2-11} comz-11 AMO0102427147809 .
User Management
s Inverter(MBUS-1) MBUS-1 ES2330054627 °
B S 6 Inverter(MBUS-3) MBUS-3 672379035165 .

Clear Alarm
Data R

t

placement : 3 1

Transparent Data Transm...

o e Raard Add Devices || Remoryg Devices [ Auto Assign Address | import Config

7.2.3.2.2 Charged by the Grid at High Power with the Charge Power Displayed as 0
in TOU Mode

Symptom: In a hospital project outside China, in TOU mode, when the ESS is
charged by the grid at high power, the grid charge power displayed on the
management system is 0. In addition, during the discharge period, the discharge
mode automatically switches to the charge mode. The power of the inverter and
ESS increases slowly. Preferred use of surplus PV power cannot be enabled for
the ESS charge period.

TOU mode settings
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| Deployment Wizard . Overview || Monitoring

Query (EXITTD Meintenance

User Param. Battery Control Peakslﬂavigg Battery parameters

Date&Time Battery Control

Plant Working mode  TOU v @
Save Period Preferred use of surplus PV power  Charge preference v
Comm. Param. Maximum power for charging batteries from grid | 1.000 [0.000, 50000.000] kW
= Active power threshold of grid during battery discharge |0 [0, 1000] W
Power Adjustment
Adjustment deadband |35 o, 100] W
L S Adaptive adjustement parameters  Enable o

'« Automatic calibration

Remote Shutdown J Automatic SOC calibration  Enable v @
= Automatic SOH calibration  Disable v @
Automatic SOC calibration interval |5 [1,180] day
Alarm Output
Ll No. Start time End time Charge/Discharge Repeat

Smart Tracking Algorithm (S 1 1100 19:00 Charge Sun. Mon. Tue Wed Thur Fri Sat
Feature Parameters m] 2 19:00 00:00 Discharge Sun. Mon. Tue. Wed. Thur. Fri. Sat.
Other Parameters m} 3 00:00 11:00 Discharge Sun. Mon. Tue. Wed. Thur. Fri. Sat.

PCS charge/discharge at high power in the daytime

ally
Deployment Wizard Overview m Query Settings Maintenance y ol A° B0 @
(o] = Running Info.  Active Alarm Performance Data Energy Running Param.  Characteristic Curve  About
OM1-4 OTable ® curve O Export Time ¢ (2024 v|[1 MIER
0 Y1 | Active power ~ v] O¥2 e-Daily v
OM1-6
0
o Active power(kW)
OM1-9 50.0
o 0 hﬂ
o 0.0
po:0o 04:00 08:0 12:00 16:00 20:00 00:00p
| o PCS(Net8: s00 |
=100.0 F
-150.0 F
-200.0

= Active power

After Working mode is changed from TOU to Discharge, the ESS is occasionally
charged and discharged.
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Deployment Wizard (fNERied) Monitoring | Query | Settings | Maintenance

Power Plant Information

Active Alarm

Quantity of PCSs 2 Number of inverters

Plant Yield

Total rated power 700.000kW

Performance Data

Battery rated capacity 393.216kWh

Device Running Info.

99%

Mobile Data USRS Real-time SOC

PV Output Power
102.55kW
Energy yield of current day
945.63kWh
® Power ) Energy

Battery charge/discharge power
32.06kW
Today's power supply from grid
419.89kWh

Load power
134.97kW
Current Day Consumption

1.47MWh

Grid-tied active power Grid-tied reactive power
0.36kW 38.68kVar
Current Day Supply From Grid  Current Day Feed-in to Grid
948.43kWh 0.00kWh

Active power(kw)

AR

Cause: 1. The zero feed-in function is enabled, and the deadband is set to 1 kW,
which is low. The power may change frequently. It is advised to set the power rise
threshold as follows: Py x 1%-2% = 7-14 kW. After feed-in occurs, reduce the

array output power to reduce energy consumption. In this case, to meet the load
requirements, power is obtained from the grid connection point. 2. The charge
power from the grid indicates that the maximum power for the grid to charge the
array is 0 kW, but the PV system can charge the ESS at more than 0 kW. In TOU
mode, the surplus PV is set to charge first. When the PV output power exceeds the
load power, the ESS is charged first.

Solution: The problem is caused by the overfrequency derating function. The
onsite grid frequency is high. Disable Overfrequency derating to solve the
problem.

Home Monitoring  Reports  Planis  Maintenance  Value-Added Services  System

Q Details Alarms Historical Information Configuration

Fh EDISENERGY

-+ (3 IRESSEF
- @ Delayed upgrace: RCD ¢nnancement
» @ ) Enabie Disable
v @ 31
a i aFct
- . Enabie
a 3
[ imotercos 2|
)

Disavie

Frequency 1o which ouput impedance enhancement apples (Hz) HVRT LVRT

o0 EEE@

= 1150.0-15000) oisave Disavie
Overtequeny deratng: Ory contactfuncsen
Oisable NC
+ @ GwADiass
@ Power Adjustment
Remote power schecule Schedue nsiruction vaid ourabon (3 Acie powes change gracent (%15
E [0-~85400) 125.000 10.100~5000.000]
Fived actve power derating (W) Active power pecenisge derathg (%) Reacive pover change gradent (%)
10-55000] E [-100.0~100.0] 125000 10.100~5000 000]
Re 5
1,000~ 0800]U [0800-1000] | 0,000 -1.000~1 000] Refresn
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® B Welink 2| MRS X | @ mFES Mo

& sgSiusionsolarhuawel.com/

artal/pvmswebsite/assets/bul

Home Monitoring  Reports  Plants

Maintenance

Value-Added Sen

Details Alarms Historical Information
200 [50-7200000]

Frequency mresnoid (Hz) for level-1 UF protection

s @ ESS(Nets 131) Lika paso-e
@ InventerCOM1-1)
ik s Feature parameters
@ InverterCOM1-2)
& InverenCOM1-3) Communication interuption guration {min)

@ InverterCOMI-4) 1 [120)

@ Inverter(COM15)
Shutdown gradient (%'5).
50000 10.100-2500.000)

@ Invenencom1-6)
@ InvenenCoM1.T)
@ InvenenCOM1-8)
@ InvererCOM1-9)

@ Inverter(COM1-10)

Output impedance enhancement
Enable

(3 Meter-AMO1102337430802 Gperaiion Mode:

PCS(Net8.128) ea

g PCS(Net8.133]
» 3 GWADIASS LVRT:
Disableg

Power adjustment
Reimote power scheduling

Enable

Actwe power (%)
8179 [+100.00~100.00]

Configuration

5150 50.00-60.00)

Duration thresnold (ms) for level-1 UF protection;
200 [80~7200000)

Communication failure protection:
Disabiea

Hibemate at night

Disabled

Frequency to which oulput Impedance enhancen
1750 (1800

Scenario

ongnia

/5
0:100~5000.000]

Reactive power ciange gradient (%/s)
125000 0.100~5000.000]

7.2.3.2.3 Inverter Power Limiting in the PV+ESS Scenario

Symptom 1: The inverter power is limited to a low value.

Sof stan duraon (s}

2

Delayed upgrade:

Disavied

[50~7200000]

[1-1800)

Microgrid compatibiity

Disabie

HVRT

Disatied

Power factor:

1000

1120.000~120.000]

(-1.000~
Refresh

Symptom 2: The inverter power is limited to 0, and only one 0.1% protection

dispatch command is delivered.

Cause: The inverter software version is SPC109. The MPPT capability is not

uploaded to the SmartLogger.

Solution: Upgrade the software to SPC113 or later and the SmartLogger to SPC530

or later.

FRAS | 8 QLT EEEm ) eE e

0 9o

il A

SmartLogger3000

# Logger{Local) [E2

SR
Inverter 1 RIS

2 HESREE

3 pitzmes

4 Cozmse

5 EEmE

6 Epul

7 FIHE

8 WEREH

gl PV1/PV2/PV3/PVA/PV5/PVE/PVT/PVE MR
10 PV1/PV2/PV3/PVA/PVS/PVG/PVT/PVE I
1 HIEAB/BC/CASRIE

Etier S0 12 GEA/B/CIBE
s CMU 13 ERREETR
s ESU-1 14 GFmeaE
T 15 Eees
16 pyEREEE
- # ESR-1
17 FHaE
18 B
19
® TCU-1 20 "HDE 3
Meter 21 EmERE

22 mEPINFEF

i
6580
1598517
15937.21
1.704
1.497
0.040
1.000

831.2/831.2/830.8/830.8/830.9/830.9/829.0/829.0

0.25/0.24/0.21/0.31/0.22/0.32/0.57/0.00

442.3/443.4/449.1
2.080/2.091/2.105
45213

50.03

I

336

2024-03-22 05:36:59

BT = 1O

PV-TFRE

(X = AT

afi @ =

kWwh
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English

A0 B° B0

Deployment Wizard Overview m Query Settings Maintenance

SmartLogger3000 AETTITPINTM, Active Alarm  Performance Data  Energy  Running Param.  Characteristic Curve  About e o W

# Logger(Local) No. Signal Name Value Unit © Help
8 Power tactor 0962
9 PVI/PV2/PV3/PV4/PV5/PV6/PVT/PVS voltage 626.1/626.1/618.5/618.5/613.0/613.0/612.8/612.8

v
10 PV1/PV2/PV3/PV4/PVS/PVG/PVT/PV8 current 1.10/0.77/0.30/1.59/1.13/0.76/1.18/0.75 A
v
A

Inverter

® Inverter(MBUS 11 Grid A/B/C phase voltage 230.6/232.4/234.1

® Inverter(COM1-2) 12 Grid A/B/C phase current 6.849/6.891/6.876

PCS 13 Today's peak active power 25.998 kW
» PCS(Net8.129) 14 Grid frequency 5004 Hz
Ess 15 Locking Unlocked

16  Insulation resistance 7.353 MQ
ESS(Net.8:130) 17 Cabinet temperature 45 degC
» CMU 18 Startup time 2024-06-27 06:18:38

» ESU-1 19 Shutdown time 2024-06-26 21:37:42

20 Collect DSP data Normal

21 Active power adjustment P = 0.1%(Active power deration percent)

22 Reactive power adjustment Q/S = 0.024(Reactive power compensation (Q/S))

® ESC-1
# ESR-1
@ HVAC-1 23 Built-in PID compensation direction PV- positive offset
® HVAC-2 24 Built-in PID running status Disable
# TCU-1 25 Voltage between PV- and the ground -3283 A

Meter 26 Total number of optimizers 0
27 Quantity of online optimizers. 0

# Meter(COM2-11)
Quantity of optimizers found 0
MBUS

7.2.3.2.4 Inverter Power Limiting in the TOU Mode Due to Incorrect Meter CT Ratio

Symptom: In the TOU Fed to grid mode, the inverter power is limited.

Cause: The meter CT ratio is incorrect.

English
Ao R B0

( Deployment Wizard ). Overview m Query ) Settings )( Maintenance

Logger W Running info_ @ Data  Running Param  About

® Logger(Local) No.  Signal Name Value Unit

Inverter 2) 1 Device status Loading
@ Inverter(COM1-10) 2 Meter usage Export+import meter
= 3 Meter access direction Positive

® Inverter(COM1-11)

4 Line voltage between phases A and B NA v
55 @)

B Line voltage between phases B and C NA v
® ESS(Net.6.100) 6 Line voltage between phases C and A NA v
® ESS(Net6:101) 7 PhaseAvoltage NA v
Meter (1) 8  PhaseBvoltage NA v
@ Meter(COM1-1) 9 Phase C voltage NA v

0 Phase A current NA x
RELAY (1) \

/11 Phase B curment NA A

@RILAVICOM3) 12 PhaseCcurrent NA A

MBUS (1) 13 Phase A active power NA W

® MBUS-inside 14 Phase B active power NA KW
15 Phase C active power NA KW
16 Active power NA KW
17 Reactive power NA KVar
18 Powerfactor NA

19 Total active electricity 92233720368547760 KWh
20 Total reactive electricity 92233720368547760 KVarh
21 Total positive active electricity 92233720368547760 KWh
22 Total positive reactive electricity 92233720368547760 KVarh
23 Total negative active electricity 92233720368547760 KWh

24 Total neaative reactive lactricity 92233720368547760 Kvarh

Solution: If the CT ratio is correctly set for the SmartLogger, change the CT ratio
for the meter.

7.2.3.3 Supplying a Small Amount of Power to the Grid in TOU Mode (Three-
Phase Power Imbalance)

Symptom: The load is unbalanced, and the meter indicates that a single phase at
the grid connection point discharges to the grid.
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i
2 EReE
ER N EA
4 ABEZEE 1034000 v
5 BozaE 10320.00 v
6 CAZERE 10340.00 v
7 AlERE 5980.00 v
Ne BRE&RE 5960.00 v
(9 cEmE 5960.00 v
|10 AlEmR 218 A
Fn omes 202 A
12 ciEss 191 A
13 AEEnnhE 21.600 W
14 BESHHE -1.800 W
| 15 clasmmE 22.000 w
6 EWHNE 42,000 W
17 =0mR 162.600 kvar
18 mEEN 0.250
19 120764.38 kwh
20 REnns 14015.63 kvarh
| 21 Eeremes 120794.69 KWh
22 IER2EWEE 17681.88 kvarh
3031

Cause 1: The power factor of the grid connection point is low, and the
measurement is inaccurate.

Solution: Use intelligent reactive power compensation for ESSs to increase the
power factor at the grid connection point and improve the meter measurement
accuracy at the grid connection point.

Ernéoire

Cause 2: The power response speed is insufficient.

Solution: Change the maximum grid feed-in power (negative power): On the
SmartLogger WebUI, choose Settings > Power Adjustment > Active Power
Control > Common Parameters to change the value of Maximum grid feed-in
power.
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User Param.
Date&tTime
Plant
Save Period

+ Comm. Param.

Power Adjustment
Reactive Power Control
Shutdown at high feed-i...
Export Limitation
Smart Reactive Power C...
DRM
Feed-in at limited current

+ Microgrid Control

Battery Settings

Remote Shutdown
]

Alarm Output

Smart Tracking Algorithm
Feature Parameters

‘Other Parameters

) Monitoring ) Query ) (EXTD)

intenance |

Active power control

Active power control mode | Export Limitation(kW) v
Transfer status | Normal
Common Paramaters
Start control Yes v
Electric meter power direction | Positive ~
Limitation mode | Single-phase power v
Maximum grid feed-in power |-20.000 J1-1000.000, 50000.000] kW
Power lowering adjustment period |05 Jo2. 20001 s
Maximum protection time  [3.0 Jz0. 20001 s
Power raising threshold 5,000 o001, 1000.000 kw @
Three-phase unbalance control | Disable ~
Extended Parameters
PV Power Limit Upon C ion Failure |00 Jio0, 1000 %
PCS Power Limit Upon € o Failure 0.0 Ji-100.0, 10001 %
Switch-off with 0% power limit | Disable v
Switch-off control port [ No. ~
Switch-on contral port | No ~
Switch-off state feedback port  |No ~
Switch-on state feedback port | No v

Circuit breaker operation

=

7.2.3.4 Charge Not Started During the Charge Period in TOU Mode

Symptom: In the TOU mode, charge occasionally fails during the charge period.

Depicyment Wiaand | Overview ([RcaR]) Cuery | Seimngs | Mainimance

Table # Curew | Expont
-

B At pirwet -

B Actres poent

w5 w3y

Wil
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Guery | Settings | Menbenance o

Tty '® Curor * Espon Tt € | HM w1 R w3l wi ¥
| 7Y | Ao poser wi L1 -
Lt ALY
i
g |
T ] I
|
- - s 1 "Jl 1 [ m o,
- Mol |
= 11 Uy P
o
BE Litiw powes
Log analysis:
Entered high voltage ride-through (HVRT) at 21:55.
a F | = Wy s Banall
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TR e - wagi e Fugd [ e
B A e MRS pou-EE (178 e Pagt gt ]
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Cause: The rated voltage of the grid code is 380 V. The actual running voltage
exceeds 410 V in the early morning, which is easy to trigger HVRT.
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Solution: Change the HVRT trigger threshold to avoid frequent HVRT. In addition,
change the HVRT exit threshold to ensure that the system can exit HVRT in a

timely manner after the voltage decreases. Change the HVRT trigger threshold to
440 V, and the VRT exit hysteresis threshold to 10 V.

E=3 &8

[1, 1800)

13 |

B -
=5 ~
= v
TR v
3230 [190.0. 380.01
20 0.0, 10.0]
00 0.0, 10.0]
106 0. 120]
2660 [0.0, 380.0)
WRTADESS RS 100.00 [0.00, 100.00]
HVRT == v
HVRTEERE 4180 [380.0, 516.8]
HVRTERZLVAMNSET 15 0.0, 10.0]
HVRTASTEANERT 00 0.0, 10.0
VRTESSFRE 190 (7.6, 38.0)
VR ERE LR RE 3 v
VRTEIEAREESHT 100 10,120)
VRTRIIESE SR 50 [1, 10000]
TN = v
por o e v
et ilesy -100 [-100. 100]
R =E v
R R 100 [-100. 100]
BESESRES E ] v
=Nex 50,000 [0.100, 2500.000]

7.2.3.5 TOU Power (Fixed Power) Setting Failure

Symptom: When the TOU (fixed power) is set for the C&I ESS and the displayed
charge/discharge power range is [0, 0.00], the power setting fails and an invalid
value is displayed.
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ErnzniFe

Cause: The topology identification is not successful. The battery capability can be
collected and is used as the upper limit of the range only after the topology
identification is successful.

Solution: Identify the topology and set the parameters.

7.2.4 Faults Related to On-Grid/Off-Grid Modes

7.2.4.1 Abnormal Shutdown After Switching to the Off-Grid Mode

Symptom: In a project in Tanzania, the ESS shuts down abnormally several
minutes after switching to the off-grid mode.

Cause: The battery cabin door of the ESS is opened during operation.
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2024 20 1%
7 2024-08-20 1%:
w 2024 15:
7 2024-0%8-2
T 2024-0%5-20 1

ETEEEETEED X

The door 15 opened. A% a result, the power
operation is prohibited

Solution: Close the battery cabin door, log in to the SmartLogger, and start the
ESS.

7.2.4.2 Abnormal Shutdown After Several Minutes of Off-Grid Running

Symptom: After the ESS runs in the off-grid mode for several minutes, it stops
running for 2 minutes and then recovers.

Cause: The ESS has been charged to the end-of-charge SOC. If the grid fluctuates
slightly, the ESS will be bypassed and stops running.
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English

E @ power system
nspire

Deployment Wizard

Overview m Query Settings Maintenance

SmartLogger3000 = Running info. METRNTINCITIEM, Energy  Running Param.  Optimization unit status -
» Logger(Local) OTable ® Curve OESR < 204~ 4 I ©
® PCS(Net.8.129)
» PCS(Net.8.130)
ESS SOC(%)
100.0
ESS(Net.8.128) L
el I 88.0
i
76.0
64.0
52.0 SOCE 7R \
00:00 04:00 08:00 12:00 16:00 20:00 00:00
@= soc

Solution: Set the end-of-charge SOC of the ESS to 100% on the SmartLogger and
to 90% on the EMS. (It is recommended to charge the ESS to 100% SOC when the
grid is available, calibrate the SOC, and then set the end-of-charge SOC to 90% on
the EMS.)

@ power system English Sy
nspire
Deployment Wizard | Overview ) Monitoring | Query m Maintenance A0 @O B0
User Param. [ e B\, Peak Shaving  Battery parameters
Date&Time Battery Control
Plant Working mode  Charge/Discharge based on grid dispatch ¥ 0
Save Period Adaptive adjustement parameters | Enable v
sl e Array end-of-charge/discharge SOC derating  Disable v
- Control charge/discharge time window | Disable v
Power Adjustment
Power distribution
® Battery Control @ ) " . — -
Difference threshold for starting array SOC rapid equilibrium |5 3. 101 %
Bemote Shutdown Automatic calibration
DI Automatic SOC calibration | Disable v @
o Automatic SOH calibration | Disable v @
Subarray cut-off SOC
Smart Tracking Algorithm
Array end-of-charge SOC ~ [100 @ Jt00, 1001 [
Feature Parameters Array end-of-discharge SOC 5 Jo. 151 %
Other Parameters e

7.2.4.3 On/Off-Grid Switching Failure Due to High Loads

Symptom: In a microgrid project with two C&I ESSs in Nigeria (total rated power:
200 kW), when the load power reaches 250 kW, microgrid power reaches 63 kW,
PV power reaches 182 kW, and ESS power reaches 5 kW, the microgrid suddenly
powers off, and the ESS fails to switch to the off-grid mode and shuts down.
Perform three on/off-grid switching tests. After the first and second black starts
are complete, the load switch is turned on and the ESS shuts down. After the third
black start is performed, the loads are reduced and the ESS starts successfully.

AUTO | [1/24] Home AUTO [1/24) Home = AUTO  [1724] Home 1
4
60kw 7 0 kw SRR, 0 kw
38 kvar 71 0 kVAr ﬁ < 0 kVAr <
60 kW |7 okw|} okw|}
us Voltage 380 V Mains/Bus Voltage oV & 49 kw ains/Bus Voltage 400 V hé 22 kW
usFreq  50.270 Hz = r Mains/Bus Freq  0.000 Hz 0 kVAr ains/Bus Freq 50,010 Hz 3 kvAr
Load:
182 kW MultParop 9 kw |4 Moderoy 2kw|* Mraicisiop
BESSSOC 79 BESSSOC 79 % BESSSOC 79 %
7 0 kW 2kw
— 1 — oKW [EEZ YY S 0 kw 24kw [aE “ e o) 2 kW
0 kvar =78 okvar | 0 kVAr = 3 kVAr
A * A "
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Cause: The microgrid is powered off and the load is 250 kW. After the power
failure, the PV system is the current source. The ESS is the only power supply for

load. The load exceeds the maximum output capability of the ESS, causing ESS
shutdown.

First and second power outages: After the black start of the ESS is complete, the
load switch is turned on. A large number of loads are connected to the ESS,
including a large number of air conditioners. The air conditioners start at the same
time, and the inrush current is far greater than the rated current and exceeds the
ESS capability. As a result, a power outage occurs.

After the third black start, the loads are reduced, and the ESS starts successfully.

Solution:

1. Add a delay relay for the loads so that they start gradually to avoid strong
inrush current. The running load power cannot exceed 70% of the rated load
power.

2. If there is no delay relay, shut down all loads during the grid failure. After the
ESS starts, start the loads one by one at an interval of 30 seconds.

7.2.5 Faults Related to SOX

7.2.5.1 Microgrid Failure Several Minutes After Black Start

Symptom: For a microgrid C&I ESS project, the genset is used to fully charge the
ESS in the PQ mode. After the ESS is fully charged, the genset exits and the VSG
mode is used for black start. During the black start, an exhaust fan alarm is
generated. After a small amount of load is connected, the microgrid fails.
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FrES

o BEEE FARMEE : 3000
Fs  BPH iR i HE
8 admin 2024-06-29 11:42:38 WEB ESS-BAT4/CMU/EESTIRE SIS -> B30
82 admin 2024-06-29 11:42:38 WEB Recertification: successful
a3 admin 2024-06-29 11:41:54 WEB ESS-BAT3/CMU/EESIIBESHS - » B
84 admin 2024-06-29 11:41:53 WEB Recertification: successful
85 admin 2024-06-29 11:41:30 WEB ESS-BATZ/CMU/HFSTIRES IS > B3
86 admin 2024-06-29 11:41:30 WEB Recertification: successful
87 admin 2024-06-29 11:40:43 WEB Batch power off
88 admin 2024-06-29 11:40:43 WEB Recertification: successful
89 admin 2024-06-29 11:35:59 WEB ESS-BAT 1/CMU/HESTIBEER -~ 550
90 admin 2024-06-29 11:35:58 WEB Recertification: successful
91 admin 2024-06-29 11:29:10 WER Logger(Local)/ii—amsaiN S > EaEmah
92 admin 2024-06-29 11:28:11 WEeB PCS-BAT7/ELIEEEE(E-~>0.000
93 admin 2024-06-29 11:26:10 WEB PCS-BAT6/GEERIE->0.000
94 admin 2024-06-29 11:28:08 WEB PCS-BATS /A HEEEE->0.000
95 admin 2024-06-29 11:28:07 WEB PCS-BAT4/ B EEE->0.000
96 admin 2024-06-29 11:28:06 WEB PCS-BAT3/a5thE EES)
97 admin 2024-06-29 11:28:05 WEB PCS-BAT2/AMhE R
98 admin 2024-06-29 11:28:05 WEB PCS-BAT1/EMMEEER-=0.000
99 admin 2024-06-29 11:26:26 WEB 2 50C->10 ChargePercent->70
100 admin 2024-06-29 11:26:25 WEB 1S0C-»95 ChargePercent-=0

W5 PP 57150 | B

@ power system
nspire
FRAS RSl ) e ) iRE ) e

SRS 18

as |28 MESNES V| st [ v =

HZID B3 B HEE LR FHEID RN
3851 RE ESS-BAT7/CMU HES RS 2024-06-29 11:33:26 2 ey
3851 RE ESS-BAT7/CMU HES RS 2024-06-29 11:33:26 1 ey
3851 wE ESS-BAT5/CMU HSR R 2024-06-29 11:33:25 2 BEEY
3851 RE ESS-BAT5/CMU HES RS 2024-06-29 11:33:25 1 ey
3851 RE ESS-BATE/CMU HESREEERRE 2024-06-29 11:33:24 2 BEEY
3851 RE ESS-BAT6/CMU HES RS 2024-06-29 11:33:24 1 ey
3851 RE ESS-BAT4/CMU HES RS 2024-06-29 11:33:24 2 ey
e 3851 RE ESS-BAT4/CMU HES RS 2024-06-29 11:33:24 1 ey
3851 RE ESS-BAT2/CMU HES RS 2024-06-29 11:33:24 2 ey
3851 RE ESS-BAT2/CMU HES RS 2024-06-29 11:33:24 1 ey
3851 RE ESS-BAT3/CMU HES RS 2024-06-29 11:33:24 2 ey
3851 RE ESS-BAT3/CMU HSREERE 2024-06-29 11:33:24 1 BEEY
3849 B ESS-BAT7/CMU HESThaEarE 2024-06-29 11:33:24 1 ey
3849 = ESS-BAT5/CMU fl i i 2024-06-29 11:33:24 1 BEEY
3849 B ESS-BAT6/CMU HESThaEarE 2024-06-29 11:33:23 1 ey
3849 B ESS-BAT4/CMU HESThaEarE 2024-06-29 11:33:23 1 ey
3849 B ESS-BAT2/CMU HESThaEarE 2024-06-29 11:33:23 1 ey
3849 -BAT3/CMU HESThaEarE 2024-06-29 11:33:23 ey

Analysis: The voltage on the DC bus side of the PCS decreases rapidly, and the
waveform on the AC side is distorted.

The DCDC enters the standby mode when a fault occurs.
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©sEe  2Ees

FBESTAT Waverum:3 Wave Select:  2024/06/29 11:3828 INV (3557) 3

(X2

Cause: After the ESSs are fully charged, the DCDC enters the standby mode.
During the black start, the DCDC is still in the standby mode. At the end of the
black start, the exhaust fan self-check is implemented. The power output of the
DCDC in the standby mode is insufficient to start the fan. As a result, the fan self-
check fails.

Solution 1: Turn off the PV switch, and start the genset and load. Discharge the
ESS in the PQ mode. After the ESS SOC reaches 95%, power off the genset,
perform black start, and connect the PV system.

Solution 2: Turn off the PV switch, perform black start, and power on the loads
(the loads may cause microgrid failure). After microgrid failure, perform black
start again. After the ESS is discharged to 95% SOC, connect the PV system.
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8.1 SmartLogger Packet Capture

Note: The packets captured by the SmartLogger refer to the packets between the
SmartLogger and the northbound device (EMS). To capture packets locally, you
can log in to the SmartLogger WebUI through the LAN port on the computer and
then capture packets. See the following figure.

Engish
Deployment Wizard ) Overview ) Monitoring )| Query ) Settings Al B0 Bo
nicatie

Choose port meus [ comr () coma [ coms [ tan B wan [ sepr SFP2

ooooo I Selection iec104 & ModbusTce

Record time 30 S, 30] m
= e

Fnglish

8.2 Clearing the Device Address Conflict Alarm
(1105-1)

Symptom: The device reports the 1105-1 device address conflict alarm.
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FRES BEEE | Heen ) 08 ) e

o (23 e v mmsw (maws ~| E3
=D w5 @8 =R ] mAD

3021 == ESS(Net.8.132)/E5U-1 ERESEEN S 2024-08-26 12:43:35
3021 = ESS(Net.8.128)/ESU-1 EREERIENRR 2024-08-28 12:43:16
e 3021 =T ESS(Met.8,133)/ESU-1 EERESEEN S 2024-08-26 1243113
Lo 3021 =8 ESS(Net.8.129)/ESU-1 = 2024-08-28 12:42:58
3835 == ESS(Net.8.129)/CMU 2024-04-15 223352 F
1105 == Legger(Local) Iz 2024-03-19 15:42:12

Solution:

1. Log in to the SmartLogger and go to the page shown in the following figure.
Set Address mode to Logical address and Logger address to 10. Click Submit
and wait for 1 minute. Check whether the device reports the 1105-1 device
address conflict alarm.

Deployment Wizard | Overview | Monitoring | Query (EETT)) Maintenance

Link setting | Enable(Unlimited) v/3

Modbus TCP

Logger address Jio, 24
Fast scheduling | Enable v
LAN port Disable v 4
=r
¥ Extended Parameters 5

Email

GOOSE

SPPC

Power Adjustment

2. If the device still reports the 1105-1 device address conflict alarm, connect the
PC to the CMU.

a. Delete 10 Board from the device list. (Record the port and address of 10 board
before deleting it.)

English o)
A2 B o

| s
nspire

Overview Monitoring Query Settings 1

Software Upgrade Total Device Qty.:9

Product Information Connect Device

Security Settings Device disconnectiontime [5 min[5,30]
System Maint.

. O No. Device Port-Comm Addr./IP address = SN Device status
Device Log

o 1 ESU-1 192.168.3.128 BN2391009194 °
YR 0 2 10 Board comi-1s_[+—3 KX2320868862 °
User Management o 3 SMU(COM1-33) CoM1-33 SC00102367403301 °
Devica Mgt Lo 4 HVAC-2 com2-21 2152275380WKP1000676 °
o s HVAC-1 com2-22 2152275380WKP2001401 °

Connect Device )
0O 6 TCU-1 coM2-38 TC00102367403301 °
St o 7 CoSensor-1 COM3-1 €000102367403301 °
Clear Alarm o s CoSensor-2 COM3-15 €001102367403301 °
o 9 TEM-HUM-1 COM3-56 TH00102367403301 °

Auto. Search | Add Devices Auto Assign Address

b. Select 10 Board and enter the recorded port number and address to add the 10
board.
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Maintenance

Software Upgrade Total Device Qty.:8

Product Information Connect Device

Security Settings Device disconnection time rnm[S, 30

System Maint. e x
- No.  Device * Add Devices Device status
Device Log
ESU-1 Device Type | Power Meter v
Onsite Test SMU(COM1-33) Comm. Protocol  Power Meter

User Management HVAC-2 Port number |  Temperature and Humidity Monitoring Module' 6
HVAC-1 Exhaust Unit 1
TCU-1 Air Conditioner
CoSensor-1 / CO Sensor

5 SMU

CoSensor-2

Device Mgmt.

Sm

H2 Sensor

TEM-HUM-1
| T
6

0000000 OogD
® N o 0 osw N =
e e 000 0 0 o

Clear Alarm

Add es | Remove Devices [l Auto Assign Address

c. Set Address Mode to Logical Address and CMU Address to 1, and click
Submit.

= —
“ Overview Monitoring Query m Maintenance @

1

Date&Time Link setting | Enable(Unlimited) v

— Address mode  [[Logical address |~

CMU address I, 247)
Wireless Network [ - 3

Wired Network 4

User Param. Modbus TCP

[S2]

SACU Security Certificate

Other Parameters

d. Connect to the SmartLogger and check whether the 105-1 device address
conflict alarm persists. If the alarm persists, check whether the Modbus TCP
settings are correct. If the settings are correct, clear the alarm on the SmartLogger
and check again.

Deployment Wizard | Overview ( Monitoring | Query (ZEIrT)) Maintenance

Modbus TCP © Help
Link setting | Enable(Unlimited) v

Address mode | Logical address v

Logger address

/

Fastscheduling | Enable
LAN port | Disable v

¥ Extended Parameters

IEC103

IEC104
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nspire
Deployment Wizard ) Overview ) Monitoring

oy | s QD

Software Upgrade Total Device Qty.:5

1

Product Information JAIl Device

Security Settings ~ O Smartlogger 3

Logger(Local)
System Maint. =
~ O EsSNet8.129)
Device Log ~ O Pcs/nverter

Onsite Test

License Management

Damage Detection

User Management

Device Mgmt.
Connect Device
SmartModule
Device List

Export Param.

Data Re-collection
Force Start

Device Replacement

Transparent Data Transm...

Communication Record

SN

102386122879

em!

Device status
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