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Networking 2 Product Overview

Inverter ESS EMMA Smart PV Optimizer

SUN2000-3

AC
AC
« -~
Component Model Description
bc | __n SUN2000-8K-LCO
. = SUN2000-10K-LCO
DC :
= oan i ; Inverter SUN2000-8K-LC0-ZH A maximum of three inverters can be cascaded.
i SUN2000-10K-LC0-ZH
A . SUN2000- (2KTL-6KTL)-L1
; o« A e,
| ‘ : ( Energy storage LUNA2000-(5-30)-S0 5 kWh per battery module, system capacity up to 30 kWh when two ESSs
‘@AN system (ESS) are cascaded
RS485 :
teem== 7

RS485 EMMA EMMA-A01 + AO01: Only PV and ESS features are supported.
T T ———————= - EMMA-A02 * A02: Features of PV, ESSs, smart chargers, and smart loads are
= 20
- - supported.

SUN2000-450W-P
Smart PV Optimizer SUN2000-450W-P2
SUN2000-600W-P

@]
C

‘
m

SUN2000-600W-P: Long and short input cables are available to connect to
PV modules with different cable lengths.

FusionSolar

[T NOTE

1. Ininverter cascading scenarios, the SUN2000-(8K, 10K)-LCO and SUN2000-(2KTL-6KTL)-L1 can be cascaded only with inverters of the same
model, respectively.

2. The information in this document is subject to change due to version upgrade or other reasons. Every effort has been made in the preparation
of this document to ensure accuracy of the contents, but all statements, information, and recommendations in this document do not constitute
a warranty of any kind, express or implied.

3. For details about the solution components, installation, and cable connections, see the corresponding user manuals and quick guides.

4. The cable colors involved in this document are for reference only. Select cables in accordance with local cable specifications.

- Copyright © Huawei Digital Power Technologies Co., Ltd. 2023. All rights reserved.
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3 Cable Connections

4v DANGER

Before connecting cables, ensure that all
switches are OFF. Otherwise, electric shocks
may occur.

Inverter 3

Inverter 2

PV strings (including optimizers)

(Single-Phase Inverter LCO + ESS SO + EMMA with an Internal CT)

N
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AC distribution
box
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: _ ‘,: Shield layer E IN| = IN}
g ----------------------------------- grounding | !

ESS 2
(power control module)

Shield layer

ESS 1

(power control module)

J

Connect other cables to inverters
by referring to the connection
method for the inverter 1.

Tj—g Power Grid

i One End The Other End One End The Other End
Shield layer grotihgng Component ide]u: Component Component Port Port Component
grounding | =5 PVI+ t';‘r’;fl'r:’:l COM-7 (right)
IZ”[ 0 605 NOTICE Inverter 1 Negative PV strings Inverter 1 COM-4 COM-4 (right) ESS 1
I SEOOR - PV1- terminal @ COM-5__| COM-2 (right)
Lo (U7 I Signal cables must be outdoor Iverter 1 BAT+ BAT+ Ess 1 COM-6__| COM-3 (right)
L. shielded twisted pair cables. BAT- BAT- @ | nveter COM-1 COM-7 EMMA
......... —— | ESS 1 BAT+ BAT+ ESS 2 COM-2 COM-14
Shield layer Shield la)yer BAT- BAT- AC-L L Power
£\ _grounding - grounding COM-1 COM-1 @ Inverter 1 AC-N N distribution
= 9 = et Inverter 1 COM-2 COM-2 Inverter 2 AC-PE PE box
L1 OUT L Power
@ @ COM-1 COM-1 @ EMMA distribution
Inverter 2 Inverter 3 N T N
COM-2 COM-2 i box
COM-2 (left)| COM-2 (right)
COM-3 (left)| COM-3 (right) Cable Connection Description
COM-4 (left)| COM-4 (right) Method 1: Use DO dry contacts to directly drive the SG Ready
ESS1 - ESS 2 heat pump. The capability of the DO dry contacts is 12V
COM-7 (left)| COM-7 (right) m DC@1 A.
2 COM-8 (left)| COM-8 (right) Method 2: Use a 12 V@30 mA power supply to drive the
- external relay. Choose the proper contact capability of the
COM-9 (left)| COM-9 (right) external relay according to the SG Ready heat pump port.
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3 Cable Connections

4v DANGER

Before connecting cables, ensure that all
switches are OFF. Otherwise, electric shocks

PV strings (including optimizers)

Inverter 2

>

may occur.
Inverter 3
COM

R -{ SR T i

3| | UCEHmE

Bibie

l :,"-:"'.:-', L

o | O

ESS 2
(power control module)

Shield layer
grounding

ESS 1

(power control module)

Shield layer

Shield layer

@ grou nqu9

grounding
BAT-

Inverter 1

VU v U

Connect other cables to inverters
by referring to the connection
method for the inverter 1.

Signal cables must be outdoor
shielded twisted pair cables.

/\ P
L NPE Power
AC distribution
box
ouTt ’ﬁ\'
oot dor o our
[ EMMA L
i —O=——="F
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(Single-Phase Inverter LCO + ESS SO + EMMA with an External CT)
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@ Method 1

Method 2

One End

No.
Component

PV1+

The Other End

Port
Positive

Component

WiFi/FE

BAT-

BAT-

Inverter 1 termlr}al PV strings
Negative
PV1- ;
terminal
BAT+ BAT+
Inverter 1 BAT- BAT- ESS 1
ESS 1 BATx BAT+ ESS2

COM-1

COM-1

Inverter 1

COM-2

COM-2

Inverter 2

COM-1

COM-1

@O0 09 e

Inverter 2

COM-2

COM-2

Inverter 3

COM-2 (left)

COM-2 (right)

COM-3 (left)

COM-3 (right)

COM-4 (left)

COM-4 (right)

ESS1

o)

COM-7 (left)

COM-7 (right)

ESS 2

COM-8 (left)

COM-8 (right)

COM-9 (left)

COM-9 (right)

Component

One End

Port

Power Grid

Port

The Other End

Component

COM-3 COM-7 (right)
COM-4 COM-4 (right)
Inverter 1 COM5 COM-2 (right) ESS 1
0 COM-6 COM-3 (right)
COM-1 COM-7
@ Inverter 1 COM-2 CoOM-14 EMMA
AC-L L Power
@ Inverter 1 AC-N N distribution
AC-PE PE box
AC power Power
cable @ EMMA IA*&IA L distribution
box
L1IN L Power
m EMMA distribution
N IN N box

DC@1 A.

Cable Connection Description

Method 1: Use DO dry contacts to directly drive the SG Ready
heat pump. The capability of the DO dry contactsis 12V

Method 2: Use a 12 V@30 mA power supply to drive the
external relay. Choose the proper contact capability of the
external relay according to the SG Ready heat pump port.




Residential Smart PV Solution Quick Guide D
(Single-Phase PV+ESS Scenario + EMMA Networking) -

HUAWEI

3 Cable Connections (Single-Phase Inverter L1 + ESS SO + EMMA with an Internal CT)

PV strings (including optimizers)
i DAMNGER
Before connecting cables, ensure that all @
switches are OFF. Otherwise, electric shocks
may occur.
Inverter 3 Inverter 2 Inverter 1
K\ PE
> » a &«» L NPE Power N
AC distribution
box Method 1 Method 2
out @ '
\ = WiFi/FE
( )
11 7+~ =N [2] W 757 ox 2 | =< [l 77—\ Pl EMMA
3
]
1
5 ‘= bm@ 'r‘
7 i
i {  ui . ‘ 1)
-
NOTICE IN E '
ESS 2 ESS 1 o _ T T
(power control module) (power control module) Connect other cables to inverters : : 5 Power Grid
by referring to the connection —
¢ Shield layer ¢« | method for the inverter 1. S
grounding . The Other En One End The Other End
Shield layer Component Port Component Component Port Port Component
grounding | =5y PVI+ Fositive COM-7 (right)
;t S I NOTICE Inverter 1 Negative PV strings o Inverter 1 COM-4 | COM-4 (r!ght) £SS 1
1 . : PV1- terminal COM-5 | COM-2 (right)
I ® I Signal cables must be outdoor o AT AT+ - COM=6_| COM-3 (right)
& . . . nverter
- 00 shielded twisted pair cables. BAT- BAT- © | inverer1 SO CoM-7 EMMA
--------- T R ! ESS 1 BAT+ BAT+ ESs 2 COM-2 COM-14
Shield layer Shield layer BAT- BAT- AC-L L Power
BAT. grounding . grounding ) | cer 1 COM-1 COM-1 Inverter 2 @ Inverter 1 AC-N N distribution
nverter nverter
COM-2 COM-2 AC-PE PE box
@ 9 . CoM-T oM @ L1 0uUT L Power
- - EMMA distribution
| ter 2 | ter 3
nverter COM-2 COM-2 nverter N OUT N box

COM-2 (left)| COM-2 (right)
COM-3 (left)| COM-3 (right)
COM-4 (left)| COM-4 (right
ESS 1 (left) (right) ESS 2
COM-7 (left)] COM-7 (right)
COM-8 (left)| COM-8 (right)

COM-9 (left)| COM-9 (right)

Cable Connection Description

Method 1: Use DO dry contacts to directly drive the SG
Ready heat pump. The capability of the DO dry contacts is
m 12V DC@1 A.

Method 2: Use a 12 V@30 mA power supply to drive the
external relay. Choose the proper contact capability of the
external relay according to the SG Ready heat pump port.
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3 Cable Connections (Single-Phase Inverter L1 + ESS SO + EMMA with an External CT)

Before connecting cables, ensure that all PV strings (including optimizers)
switches are OFF. Otherwise, electric shocks
may occur.

Inverter 3 Inverter 2 Inverter 1
/ \ PE
(' L NPE . quer.
- ) - AC distribution
box
T |
= WiFi/FE
( VL'I L2 L3 N
our our our our
7 EMMA
(=)
3 °
1 :
5 \ s
= | O = -
@ JEh
ESS 2 ESS 1 NOTICE
ower control module ower control module . :
(p ) @ ) Connect other cables to inverters Power Grid
« . « by referring to the connection
Shield lqyer o method for the inverter 1. One End The Other End One End The Other End
grounding * _Component Port Port Component Component Port Port Component
=l 0 PVI+ t';?ritllr:/ael COM-3 COM-7 Erig:t;
=y - H - - i
IT [ ¢ Inverter 1 " PV strings COM-4 COM-4 (right
o ; PVI- Negative @ | nverer COM-5__| COM-2 (right) ESS1
3 L , I NOTICE ) BATY BAT+ COM-6 | COM-3 (right)
L1088 Signal cables must be outdoor Inverter 1 ™ gaT- BAT- B O | nvererr SO COM-7 EMMA
Shield layer Shipld layen shielded twisted pair cables. (3 NS BAT. 24T Ess 2 com-2 com-14
grounding grounding BAT- BAT- AC-L L Power
BAT- 9 BAT- _4 9 | . COM-1 COM-1 ! 5 @ Inverter 1 AC-N N distribution
nverter nverter 3 box
AC-PE PE
COM-2 COM-2
6 COM-1 COM-1 cable @ EMMA IA*&IA L distribution
Inverter 2 Inverter 3 box
COM-2 COM-2
- L1IN L Power
COM-2 (left)| COM-2 (right) m EMMA distribution
COM-3 (left)| COM-3 (right) N IN N box
@ COM-4 (left)| COM-4 (right) Cable Connection Description
ESS1 - ESS 2
COM-7 (teft)] COM-7 (right) Method 1: Use DO dry contacts to directly drive the SG Ready
COM-8 (left)| COM-8 (right) @ heat pump. The capability of the DO dry contacts is 12V DC@1 A.
. Method 2: Use a 12 V@30 mA power supply to drive the external
COM-9 (left)] COM- (right) relay. Choose the proper contact capability of the external relay
according to the SG Ready heat pump port.
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System Commissioning
App-based Deployment Procedure Installer Registration

( M

Download and install the FusionSolar app
- J

2
Sign up as an installer (optional, required
for initial registration) )

Initial registration Non-initial registration

If the company requires multiple installer accounts, log in to the FusionSolar app and tap Add User to
create another installer account.

Create the first installer account, and generate a domain named after the company.

< Add user
English v b3 < ol < Installer Registration English ¥ . Plants statistics S

Vs

ke ~ I'm an owner T LY % Setup wizard
= o & the s rees N2
7 ] aUr . [

" =
FusionSolar FusionSolar

Company name

*Service provider

Enter setup wizard
¥

*Role

&
L

I

*Plant Association

“
d

I'm an installer
A Please select a country/region Q. Enter a plant name. & ?

Check the device status

Enter an email address. *Username

I

I

I

I

I

I

I

I

I

I

I

: T —

H 4 | ‘l» ||. Enter your username. Or \l» My PV Plant \l»
Downloading and Installing the : - @ = & Gt

: _

I

I

I

I

I

I

I

I

I

I

-~ Avatar ’.5;

Enter the verification code. Send Code F
=

FusionSolar App

* Search for FusionSolar in the app store to
download the app.
* Scan the QR code below to download the app.

Enter the password e Country/Region code +86

efl

Confirm password B Mobile number
Log In og In

* Email

brivacy Policy.
Demo site Demo site

Vs

| have obtained the owner's authorization.

Setup Wizard (Connecting to the Inverter WLAN for Commissioning)

|
. . |
[l Set the WLAN information I
| of the charger. - —
I Plants Statistics < Scan to Create Plant < (EMJ'VLA @ L1 1
1 & Add user No QR code or barcode detected. @ e Hipoement QUicksettings |
— . ’ successful Communiiss 1
1 < Route Managemen 2 L= If the system prompts you . . Wired network (FE): 1
| Network Settigs to set the password, set DHCP is enabled by o I
I _ Q. Enter a plant name & Y the password and then 295 . default. If the router CoutryRegion s I
I Connection Mode WLAN = I.Og in. doeS not Support
I Scan the QR DHCP, disable it and Sync phone time © |
I WLAN code on the manually assign an IP Time 2023-08-23 114620 1
I rcond EMMA. ‘ 0 address. 1
ASSWOIT lime zone (U1CHUB-0U)Beling Time zone UTC+08:00)Beijing v
Alarm
T SRR B pp— I Iy 3 I !
I & ............... SN:XXXXXXXXXXX Home Router Connection (O Home Router Connection (3 1
If the charger connects to N silar This Step, will be, WLAN (& Wired Network @WLAN () Wired Network |
1 the router through automatically skipped I
| WLAN, you need to log in g e at the first login. oner «© WLAN
1 to the charger to set the & s o N Jindcrens Password  eeeenn :
i i B Subnet mask
I WLAN information before ’ .
deploying the EMMA. = Gatovay WLAN: Select WLAN I
I 5 o and enter the password. I
=] i ¥ DNS server
| & Lt : Ensure that the router
| s Set Power adjustmenigm) Secondary DNS server supports 2.4 GHz WLAN. 1
1
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Device magt.

Communication
Device magt

Device list Grid code v

SUN2000(Inverter)(3) 3pes

SUN2000(Inverter)(3)

Inve

® Opes —
‘I INV
) ) INV
Ensure that the devices in Grid code

the device list are the
same as the connected
devices.

If they are inconsistent,
check that the
communication is normal
and tap Search for her the inverter grid code
device CE de. If s0, go to the next st

i

|
I Add a plant. |
I |
I & Addplant < Add plant !
I @ 2 2 o I
I Basic info Add devices Basic info Add devices I
I |
“Country/Region Added devices I

|
I “Service provider © R I
| Planttype Residential ki |
Device model  sawer I
| *EV-charger-only plant & No Connected devices I

|

*Plant name |I
I |
1 Total string capacity (kWp) If multiple 1
I Grid connection date 19/10/2023 commissioned |
I devices need to be |
I Start date of safe running  19/10/2023 connected to the I
I plant at the same I
I *Plant address @ tln‘:je, ;?jp ; to scan 1
[_)i have obtained authorization from the user. &l & them one n 1
| by one.

I third-party personal infarmation that you provide here. I
I Previous I
I |
I |
—— o e e mm m mm mm mm m mm m mm d

Set the key parameters.

configuration parameters.

Set the communication

networking.

< Quick settings

Completed

& Quick settings

Select EMMA

Para e
configuration

EMMA Configuration Network settings
Meter Connection Mode XX | 1
o— Q- &
- -
Meter measurement mode XX

External CT Ratio (7)

connect to the management system
Rated Current of Main Circuit |I
Breaker
Domain name intl.fusionsolar.huawei.com >
Select ESS configuration

parameters.

ESS Configuration

ESS

Outdoor(Recommended)
Installation

i & Maximum self
m @
Working mode settings (2 o ol

bk “ Frevious “

Create an owner account.

Plants statistics < Add user

% Setup wizard & Add user

*Service provider

| 1 1 0
Al Normal 1]
*Plant Association e
Q. Enter a plant name. 2 Vv
*Username
My PV Plant
China mainland xox |I
& @ Avatar =
=]
Country/Region code +86

Mobile number

* Email

Vs
| have obtained the owner's authorization.

%)

Connection Test.

| have been authorized by the user to ‘I. Device list

< Quick settings

Communication
Device magt networking

Parameter Completed
rs configuratior

par

Network settings

No Internet Connection

Turn off WLAN, enable cellular mobile
network, or connect to network:
SUN2000(Inverter)(3)

Inverter:

Connected ° Opes
device

INV ®

Connected ® Opcs 10.00kWh

device

In an inverter cascading
scenario, the parameter
synchronization result

is displayed. I

[= = = = = = e = = = = = = ===
I |
I Plants statistics ST 1
1 ) Setup wizard 8, Add user Weather -- Plant details 1

|
I 1 1 0 0 |
Al Naormal Faulty Offline
[ : : o |
1 O, Enter a plant name. g ¥ & I
1
|
‘I»I My PV plant . = I
1 China mainland ’ |I. Y
~ o) ) Nl
[ =t i/ !
1 Battery Grid |
I |
vt I
I o
oad
I |
I |
: iy O, 1
1 vs 1
I wkh KWh Wik MWh wionr MWh |
@
I |
1 [ a :
I == Ovenvew |
U U |

Create plant.

< Create plant

Add plant

Connect to existing plan

N

HUAWEI



Residential Smart PV Solution Quick Guide &‘!’4
(Single-Phase PV+ESS Scenario + EMMA Networking) W

5 Off-Grid/Grid-tied Control Parameters

Setting Grid-tied Point Control

< Power adjustment
>

Limited Feed-in

Scheduling via DI Port

50.000 kw 5.896 kw

Demand Limit
2.95 kWh 1.64 MWh
[ Power adjustment J : e —
| Limited Feed-in ] o &
l Alarm Quick Settings |I.
Control mode
* Unlimited = s
» Grid connected with zero power Monitor Maintenance

+ Limited feed-in (kW) Unlinited
* Power-limited grid connected
(%)
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6 Physical Layout of Smart PV Optimizers

Taking a Photo of the Physical Layout Template

Remove the SN labels from optimizers and attach them to the physical layout template based
on the actual positions of the optimizers in the plant.
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Generating a Physical Layout on the App

0
&

L

SNz XXKXXXX
OOXKXXXXXXXX

[=]

et s

1

Physical layout Logical layout

Tap[Aor Zto create a physical layout.

Operation Guide

Set optimizer
parameters.

Settings

Tap to upload the
physical layout
template.

Layout

Optimizer-to-module ratio
e R

Lo ) 12

- v

Layout:

° I

Cancel

+ 0+ 4
+ 0+ o+t
+ 0+ 0+ 0+

Tap to add a physical
layout template.

Layout Generation

| e " !

;I Ensure that the four positioning points on the I Enter the Plant Layout screen. I

! template are within the frame. L I

| ' 1 | Plants statistics

N . I !

I | POSItlonlng pOInt | : % Setup wizard &, Add user g 1

| PV

! 1 1 1 ‘ 1 1 0 0 5 |

I Al Nermal Faulty Offline ==Y

I 1 I J 30010 1
: | | 1 Q, Enter a plant name. 2 Y !
|

| I (@

{ )
: | 1 | My PV Plant T : 03"10 oW I
I I I C,‘:”‘A e X\x |I‘ Battery Grid I

h (. & & oo I
2 | I r— | I { 29500 ) 1

I I I I Load I

1 .

I | I Tap a plant that is !
al ! 1 equipped with 0.0 2.36 !
_/ I| [ optimizers. s e forenukisds 1

! I

I I : I @ 5.10 Mwh 5.10 MWh 5.10 MWh I

| |

| I

;! I ° o

I 1 I Home = I

U | w I

1
|
|
|
|
|

< Upload image Q) If some QR codes cannot |
- be identified or the plant 1
k. | layout needs to be I
#; H} + t L adjusted, refer to I

Take a photo of the _— ""Creating a Physical
template with the QR Recognition result ' Layout on the App !
code attached, or select g + it T Manually." I
the photo from your Normal optimizer |
phone album. ‘ n + + il et = 1
;o Abnormal optimizer I
After all templates are I

uploaded, tap Layout

e e-withort ~ Generation to |
~ generate the physical I
Cancel layOUt. I
Camera The existing physical layout will be |
overwritten by a new one. Are you sure I
Select from album you want to generate a new layout? I
|
|
|




Creating a Physical Layout on the App Manually

Physical layout  Logical layout

Add Inverter

Add PV modules

"I’ Tap a blank area to add inverters and modules. ‘

Add Inverter
Number of inverters that can be added: 15

Tap[Bor Zto create a physical layout.

Operation Guide

|II. Add PV modules

Number of modules that can be added: 200

G Quantity Rows - 2 »
Quantity o= 1 + Columns =
e
e
FH Installation OHonzonr Vertical
mode al
v Azimuth (@)
Cancel
o M @ Cancel
Overview Layout Devices

Bind the inverter or optimizer SN. Adjust the physical layout.

&~ & D ® B8 X & & D ® B8 XHe & D ® B
WAEIREE, SN (]
Bind optimizer
Optimizer-to-module ratio
11 1:2 1:3
[ i 1l Select an optimizer @®
|II. 2101330 | 2104324 2107330
Q Enter SN ) . 210%324
' 1 e ®
Number 1 210%445
N 210145 210148 ; ol
Remaining !
binding times
Number Azimuth Adjustment
Bind the inverter or SN
optimizer SN. Remaining

Binoing tmes Select the PV modules that
need to have the azimuth Cancel
adjusted.

Finished




