':‘ APsystems

SunSpec Modbus

Rev 3.3

This document provides a method for reading inverter information(voltage,
current, power, etc.) via the standard Modbus protocol.
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0.Check support

Only ECUs that meet the conditions are supported.

ID rules Version Support

2160XXXXXXXX |1.3.7 or above | «
FCUR 2162XXXXXXXX |2.0.2 or above | v
ECU-B 2163XXXXXXXX |ALL versions X
ECU-C 215XXXXXXXXX |C1.1.3 or above | v/
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1. Hardware description

We support two modbus modes: Modbus-RTU and Modbus-TCP
RTU needs 485 bus connection, TCP needs network connection.

ECU-R’s RS485 communication interface is between power hole and RJ45 network port.
It can be connected by Serial line.

RS485-B R5485-A

Reset Ant.enna(WIFI/X / RJ45 Ethernet Network Port Antenna(Zigbee)
T 7

£

Power Connetction Port RJ45Singal/RS485

ECU-C’s RS485 interface is on the surface. It can be connected by Serial line.

C RS232 ( RS485 )
» P09 999 | USB1L \U

TXRXG |A BG

SunSpec Modbus 3



2. Software configuration

2.1 Config switch, buad and address

Open “EMAmanager” -> ECU APP -> Workspace -> Modbus Configuration

12:40 ® % 3 @& @G

12:40 # %

4 Modbus Configuration

Workspace

System Configuration ¥

@ 0 Modbus [ ¢

Automatic Do-It-Y
System ourself Baud 9600
Check Registration

Inverter Configuration ¥

- 1D Short Address
5 8 0
e 406011100001 1
ID Manage Grid Profile Inverter
ment Connection
Progress
ECU Configuration ¥ Save
|
B C
ECU ECU AP ECU Date
Network Settings Settings
Settings

Meter Configuration ¥

Meter
Settings

Modbus Configuration ¥

Mod-bus Con

figuration
-
i Ba 0l X £23
Home Module Data Workspace Settings
Figure 1

2.2 Configure SunSpec Modbus function

Select “On” in Switch menu to turn on the SunSpec Modbus function. Select a baud rate in
the second menu. Configure Inverters’ address in the address text box. Finally, click Save to
finish configuration.

2.3 Host serial port configuration
The host’s RS485 port must be configured to the same baud rate, 8 data bits, 1 stop bit, none
parity bit, but ignore baud rate with TCP-modbus.
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2. Software configuration

RTU: Must be connected to RS485

UartAssistant

TCOM Configs | Data LDglUse[SupportI Uarthssist W5.0.6 <G &3 UTG08 | DataChat | FloatConwert | Checksum | ASCH Table |
Channel IEDM3 ﬂUSvl a Shortcut I BatchSend I History I AutoReply
Baudrate|9500 'l [E024-02-23 15:03:09. 18714 Cannot open COM port
Partubits [NONE — P . - . Protocol & Modbus-RTU ¢ Modbus-ASCH ¢ Modbus-TCP
(0545, anmot open por
[ atabits |8 'I Slave ID IUHU‘I \
| -I [2024-02-23 15:06:10. 07514 SEND HEX> . - -
Stopbitz |1 sl fat et b Function IDBH:Headelsters LI
Fowstl [NONE -] [2024-02-23 15:06:10, 3534 RECY MEXC pddess  [40128
. 7
@ Close | 01 03 04 40 90 51 EC 03 C3 e |2_anerter s modbus address
b . . uantity
i Serlal deVICe Hote! the input address or data value can be in
~Fecv Optio decimal or hexadecimal format with Ox prefix
 ASCI HEX

D ataaram
01 03 9C BC 00 02 2B BF

¥ Log Display Mode
¥ Auto Linefeed

I~ Hide Received Data
W Save Recy toFile...

AutoSerol]l Clear

Send Optio
O ASCH | & HEX Updatel Copy | Clear | Send |
¥ Use Escape Chars (i) b
Auto Append Bytes
L] PG DataSend |1.0C1# 2.BXD@ 3.TI0@ LITR® 5.CHD# 6.0SR# LEIS® 5.CTS# 9.RT# § Clar 4 Clear
I~ Send from File ...

01 03 SC BC 00 02 ZE BF
|~ Cycle| 1000 ms

Send
Shorteut History
1§ Ready! [ 30023 [ Rix:1542 [ TX:184 Feset | A

TCP: No need to connect RS485

e Datalog | HetAssistv5.0.2 G O3 JT808 | FloatConwet | Checksum | ASCHTabe |

1] Protocol ‘ Shortcut I BatchSend I Histary I AutoReply todbuzDebug
I T.EE Blent :|' [2024-02-23 15:35: 23 580]# SEND HEX>
(2] Remate Host Addr 00 03 00 00 00 06 01 03 9C EC 00 02 Pratocal ¢ Modbus-RTU ¢ Modbus-4SCHl & Modbus-TCP

[2024-02-23 15:35: 28 880]4 RECY HEXC
192168117

00 03 00 00 00 07 01 03 04 40 90 51 E| Slave D IUHD1
[31 Remate Host Port NN . -

Furiction 03:Read Hal Registers e

502 ECU’s IP address | 9 =

= i addess  [40124 |nverter’s modbus address
- @) Disconnect NFixed value:502 Quanty |2

Mote; the input address or data value can be in decimal or hexadecimal format
with 0 prefis

—Recy Options——————,
 ASCH # HEX
v Log Dizplay Mode
v &uto Linefeed

[~ Hide Received Data
I~ Sawe Recy toFile...
MutoSeroll Clear

D atagram
000300000008 0103 9CEBC 00 02

—5Send Ophion
7 ASCIL & HEX Update | Copy | Clear | Send |
¥ Use Escape Chars (i) v
|~ Auto &ppend Bytes
Data Send Clear Clear
I~ SendfromFile ... ‘_ t
00 03 00 00 00 06 01 O3 9C EC 00 02
Cycle | 1000
=1 _l,lc:el ms Send
Shorteut History
[& Feadyl [ 0/2 [ 0 [ w24 Reset | Y

NOTE: This tool is for debugging only, other similar tools can also be used.

SunSpec Modbus 5



3. SunSpec (PICS) - Allocation Tables

Basic information table:

Address Point Field Type Aodfdfsists OEflfoscEli Size HName Label Yalue Type R/Y lan:;;ory Description
¢ 411 SunSpec compliant devices must
40002 ID Header 0 1 D Cemmen 1 uintlé R X inelude this as the first medel
40003 L Header 1 1 L 1] uintls R x Model Length
40004 Manufacturer OMn) Fized Elock 2 0 16 Mn  Manufacturer APsystens string R n AL know? VATUE rEgT e rered with Siridee
| | | for compliance
40020 Model (Md) Fixed Block 8 | 16 16 | Nd Nodel | YCAROO | string R X Ranufacturer specific value (32 chars)
40036 Options (Opt) Fized Elock 34 | 32 8 | Opt Opticns unimplemented string R 0 Manufacturer specific value (16 chars)
40044 Version (Vr) Fixed Block 4z 40 ] Vr Version Vo string R Q Marmufacturer specific value (16 chars)
40052  Serial Number (SN Fized Elock 50 48 16 SN Serial Mumber 408000064675 string R x Manufacturer specific value (32 chars)
40088 Device Address (Da)  Fixzed Block aL:| 64 1 Di Device Address’ al uintlé RY 0] Modbus device address
40069 Pad Fized Block a7 65 1 Pad pad R Q Force even aligmment

eg. (if Address=1)

RS485 send:01 03 9C 44 00 05 EB 8C

Will recv:01 03 0A 41 50 73 79 73 74 65 6D 73 00 35 7B

01:device address(defined in Settings)

03:fixed value, means Read Holding Register

9C 44:Convert to decimal is 40004, so this command is used to read Manufacturer (string)
00 05:How many registers are read

EB 8C:CRC check  (CRC-16/MODBUS x16+x15+x2+1)

0A:length of response content, this is 10

41 50 73 79 73 74 65 6D 73 00:response content, 10 bytes, Corresponding ascii, get “APsystems”
35 TB:CRC check  (CRC-16/MODBUS x16+x15+x2+1)

Note:Modbus—TCP don’ t need CRC check, but need 6 bytes protocol header
TCP send: 00 01 00 00 00 06 01 03 9C 44 00 05

Will recv: 00 01 00 00 00 OD 01 03 OA 41 50 73 79 73 74 65 6D 73 00
“00 01 00 00” is arbitrary.

“00 06” is the length of data
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for single phase inverter monitoring table:

Address Point
40070 1
40071 L
40072 Amps (&)
Anps Phased
A0S [
Anps PhaseB
40074
(ApHE)
Anps PhaseC
40075 i
40076 A_SF
Phase Voltage AB
kal (FPVDhAR)
Phase Voltage BC
Gl (EPVDhEC)
Phase Voltage CA
40079 (PPVphCA
Phase Voltage AN
40080 (PrVghe)
Fhase Voltage BN
40081 (P phE)
Fhase Voltage CN
40052 (PhvphC)
40083 U_SF
40084 Vatts (W)
40085 W_SF
40086 Hz
40087 He_SF
40088 VA
40089 Vh_SF
40090 Var
40091 Var_SF
40092 FF
40093 FF_SF
40094 VattHours (WH)
40096 WH_SF
40097 DC Anps (DCA)
40098 DCA_SF
40093 DC Voltaze (DCV)
40100 DCV_SF
40101 | DC Yatts (DCW)
40102 ICY_SF
Cabinet
40103 Tenperature
(TnpCab)
Heat Sink
40104 Temperature
(TnpSrk)
Trans forner
40105 Tenperature
(TnpTrns)
Other Temperature
A8 {Tnp01)
40107 Trp_8F
Operating State
40108 (56
Vendor Operating
e State (St¥nd)
40110 Eventl (Evtl)
Event Bitfield 2
B (E012)
Vendor Event
40114 Bitfield 1
(Bvtindl)
Vendor Event
40116 Bitfield 2
(Bvt¥ndz)
Vendor Event
40118 Bitfield 3
(Evt¥nds)
Vendor Event
40120 Bitfield 4
(Evt¥ndd)
emmlé st
emmlé St
emmlé St
enumlé 5t
ermmlé St
ermmlé St
enumlé 5t
emmle st
bitfield32 Evtl
bitfield32 Bvtl
bitfield32 Bvtl
bitfield32 Bvtl
bitfield32 Evtl
bitfield32 Evtl
bitfield32 Bvtl
bitfieldz2 Evtl
bitfield32 Evtl
bitfield32 Evtl
bitfield32 Bvtl
bitfield32 Evtl
bitfield32 Bvtl
bitfield32 Evtl
bitfield32 Bvtl
bitfield32 Evtl

Field Type

Header

Header

Fixed Bleck
Fixed Block

Fixed Block

Fixed Bleck
Fixed Block

Fized Elock

Fixed Block

Fixed Block

Fixed Block

Fixed Block

Fixed Bleck

Fixed Bleck
Fixed Bleck
Fixed Block
Fixed Block
Fixed Block
Fixed Block
Fixed Block
Fixed Block
Fixed Block
Fixed Block
Fixed Block

Fixed
Fixed
Fixed

Fixed

Fixed

Fixed

Fixed
Fixed
Fixed

Fixed
Fixed
Fixed

Fixed

Fixed

Fixed

Fixed

Block
Block
Block

Bleck

Bleck

Block

Bleck
Block
Block

Block
Bleck
Block

Block

Block

Block

Bleck

Applicable Address

Point

Block

N | P Fame Label Value
o i 1D Inverter (Single Phase) 101
1 1 L 50
2 0 i 4 Anps supported
3 1 1 Apha Anps Phasek supported
4 2 1 AphB Anps PhaseB uninplenented
5 3 1 AphC Anps PhaseC uninplenented
6 4 1 A_SF -z
7 5 i PPYEhABE Fhase Voltage 4B uninplenented
8 8 1 FFVphEC Fhase Voltage EC uninplenented
a 7 1 PPUphCA Fhase Toltage Ci uninplenented
10 8 1 PhVpha Fhase Voltage AN supported
11 9 it PhVphB Fhase Voltage BN uninplenented
12 10 1 PhVphC Fhase Yoltage CH uninplenented
13 11 1 V_SF =
14 12 1 [] VYatts supported
15 13 1 W_SF =
18 14 1 He Hz supported
17 15 i He_SF -
18 16 1 VA A supported
19 17 i VA_SF =
20 18 1 VAT VAT supperted
a1 19 1 Var_SF =
22 20 B PR PR supported
23 21 1 FF_SF -3
24 22 2 v WattHours supported
20 24 1 ¥H_SF 0
27 25 1 DCA IC Amps uninplenented
28 26 1 DCA_SF uninplenented
29 27 e cY IC Voltaze uninplenented
30 28 it DCY_SF uninplenented
3L 28 L Y IC Vatts uninplenented
32 30 1 DCY_SF uninplenented
33 31 1 TnpCab Cabinet Tenperature supperted
34 32 1 TrpSnke Heat Sirk Temperature unimplenented
35 33 1 TnpTrne Transformer Temperature uninplemented
36 34 ) Tap0t Other Temperature  uninplemented
37 35 1 Tnp_SF =
38 6 i st Operating State supported
39 37 1 St¥nd Vendor Operating State unimplemented
40 38 2 Eytl Eventl supperted
42 40 2 Evt2 Event Bitfield 2 uninplenented
44 42 z Evt¥ndl Vendor Event Eitfield 1 funinplenented|
46 44 2 Evtind2 Vendor Event Bitfield 2 uninplemented
48 46 2 Evtind3 Vendor Event Bitfield 3 uninplemented
50 48 2 Evt¥nd4 Vendor Event Bitfield 4 uninplemented
OFF off il supported
SLEEPING Sleeping 2 supported
STARTING Starting 5 supported
NFFT UPET 4 supported
THROTTLED Throttled 5 supported
SHUTTING_DOYN Shutting down 4 supported
FAULT Fault 7 supported
STANDEY Standhy 3 supported
GROUND_FAILT Ground fault 0 supported
DC_OVER_YOLT DC over voltage i supported
AC_DISCONNECT AC discernect open 2 supported
DC_DISCONNECT IC discommect open 3 supported
GRID_DISCONNECT Grid disconnect 4 supported
CABINET_OPEN Cabinet open 5 supported
MANUAL_SHUTDOWN NManual shutdown 6 supported
OVER_TENF Over temperature 7 supported
OVER_FREQUENCY  Freguency above linit 3 supported
TUNDER_FREQUENCY ~ Freguency under linit 9 supported
AC_OVER_VOLT  AC Voltage above linit 10 supported
AC_UNDER_YOLT ~ AC Voltage under linit 11 supported
BLOVN_STRING_Fuge  DLom Strine fuse on 12 supported
input
UNDER_TENP Under tenperature 13 supported
Generic Nemory or
MENORY_LOSS Connunication errer 14 suported
(internal)
H¥ TEST FAILURE  Hardware test failure 15 supported

RS485 send:01 03 9C 88 00 05 2B B3
Will recv:01 03 0A 01 C2 01 C2 00 00 00 00 FF FE DE 66
A_SF(sunssf) = OXFFFE=-2; Amps(A)(uint16) = (0x01C2) * 10"A_SF = 450*107-2 = 4.5A

RS485 send:01 03 9C AC 00 01 6A 7B
Will recv:01 03 02 00 04 B9 87
Operating State(enum16) = 0x0004=4,means MPPT mode
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Type

uintlé

uintl6

uintl6

uintls
uint16

uintl6
sunsst

uintlé
uint1g
uint16
uintlé
uintl6

uintl6
sunsst
intlf
sunssf
uintl6
sunsst
intl6
sunsst
intlg
sunssi
int16
sunssf
ace3z
sunsst
uint16
sunssf
uintld

sunssf
intld
sunssf

intl6

intlé

intle

intlé
sunssf

enun16

enun16
bitfieldsz
bitfield3z

bitfield3z

bitfield3z

bitfield32

bitfieldsz

Units

SF

Hz_SF
V4_SF
Vhr_SF
FF_SF
WE_SF
DCA_SF

DCV_SF

DCY¥_SF

Tnp_SF

Tnp_SF

Tap_SF

Tnp_SF

Nandatory P
R/¥ 1/0 Descriptio
R X Include this model for s
inverter monitoring

R n Model Length

R n AC Current

R n Phase & Current

R 0 Phase B Current

R 0 Phass C Current

R n

R 0 Phase Voltage AE

R 0 Fhase Voltage BC

R 0 FPhase Voltage CA

R n Phase Woltage AN

R 0 Phase Woltage BN

R 0 Phase Voltage CN

R n

R n AC Pover

R n

R n Line Frequency

R n

R 0 AC Apparent Power

R 0

R 0 AC Reactive Power

R 0

R 0 AC Pover Factor

R 0

R n AC Energy

R n

R 0 DC Current

R 0

R 0 IC Voltaze

R 0

R 0 IC Pover

R o

R 1 Cabinet Temperaturs

R 0 Heat Sink Temperature

3 o Transforner Temperature
R 0 Other Temperature

R 1

3 x Enumerated value. Opera
3 o Vendor specific operatir
R X Eitmack value. Event fie
3 x Reserved for futurs use
13 o Vendor defined events

3 ] Vendor defined events

R 0 Vendor defined events

R o Vender defined events
Device is not operating

Device is sleeping / auto-shudown
Device is staring up

Device is auto tracking maximum pover
point

Device is operating at reduced pover
output

Device is shutting down

One or more faults exist

Device iz in standby mode



RS485 send:01 03 9C AE 00 01 CB BB

Will recv:01 03 02 81 23 99 CD

Eventl(bitfield32) = 0x8123=1000000100100011B,means exist

GROUND_FAULT,OVER_TEMP,AC_OVER_VOLT,MEMORY_LOSS,HW_TEST_FAILURE at the same time.

for single phase inverter monitoring using float values:

Address

40122
40123

40124
40126
40128
40130

40132

40134

40136

40138

40140

40142

40144
40146
40148
40150
40152
40154
40156
40158
40160

40162

Point

il
L

Anps (A)
Anps Phased (apl
Anps PhaseB (4pl
Anps PhaseC (4pl
Fhase Voltage

(PPVphAB)
Phase Voltage

(PPVPHBC)
Phase Voltage

(PPVphCA)
Phase Voltage

(PhVphA}
Phase Voltage

(PhVphB}
Phase Voltage

(Ph¥phC)

Yatts (W)

Hz

Vi
VAT

PR

hat)
hB)
hC)
AB

EC

Ch

=
=

o
=

Q
=

WattHours (VH)

DC Amps {DCA)

IC Voltage (DCW)
DC Watts (DCW)

Cabinet Temperature

{TapCab}

Field Type

Header

Header

Fixed Bleck
Fixed Bleck
Fixed Block
Fixed Block

Fixed Bleck
Fixed Bleck
Fixed Bleck
Fixed Block
Fixed Block

Fixed Block

Fixed Bleck
Fixed Block
Fixed Block
Fixed Block
Fixed Block
Fixed Block
Fixed Block
Fixed Block
Fixed Block

Fixed Block

Applicable
Point

Address
offset

0

RS485 send:01 03 9C BC 00 02

Will recv:01 03 04 40 90 51 EC D3 C3

Block
Offset

2B BF

Amps = IEEE754(0x409051EC) = 4.51,units A

Size

MM NN NN N NN N

Hame

i)
L

A
Apha
AphB
AphC

PFVphiB
PFVphEC
PFVEhCA
FVphd
PhVEhE

FhvphC

L3
Hz
VA

VAT
FF
i

DCA

cY.
cyY

TnpCab

Label

Inverter {Single Phase)
FLOAT

Amps
Anps Phased
Anps PhazeB
Anps FhageC

Phase Voltage AB
Phase Voltage BC
Phase Voltage CA
Fhase Voltage AN
Phase Voltage BN

Phase Voltage CN

Watts
Hz
i
VAr
FF
¥attHours
DC Amps
IC Voltage
IC Watts

Cabinet Temperature

SunSpec Modbus

Value

111
60

supported

supported
uninplenented
uninplenented

uninplenented
uninplenented
uninplenented
supported
uninplenented

uninplenented

supperted
supported
supported
supported
supported
supported
uninplenented
uninplenented
uninplenented

supported

Type

uint1é

uintlf

float3z
float32
float32
float32

float32
float32
float3z
float32
float3z

float3z

float3z
float32
float32
float32
float3z
float3z
float32
float32
float32

float32

Units R/Y

R

R

A R
A R
A R
A R
v R
v R
v R
ki R
w 13
w R
¥ R
Hz R
VA R
var R
Pct R
¥h R
A R
il R
¥ R
lo! R

Nandatory
/0

x

o com=

= coomcoco== o

Description

Include this model for single
inverter monitoring using flo:
Model Length

AC Current

Phase 4 Current
Phace B Current
Fhase C Current

Fhase Voltage 4B
Fhase Voltage BC
Fhase Voltage CA
Fhase Voltage AN
Fhase Toltage BN

Phase Voltage CH

AC Power

Line Frequency
AC Apparent Fower
AC Reactive Power
AC Power Factor
AC Frergy

IC Current

IC Voltaze

IC Pover

Cabinet Temperature



for three phase inverter monitoring table:

: : Applicable Address Block . 5 Nandatory s s
Address Point Field Type ‘PR ¢able fedress Fooo%  size Haze Label Value Type Units SF RAT e Descriptio
40070 o] Header 0 i i Inverter (Single Phass) 108 uint1s R " Tricluge! thisimodel::for. o
inverter monitering
20071 L Header 1 1 L 50 uintle R E Model Lensth
20072 Anps (D) Fized Block 2 0 1 A saps supported uintle A ASF R B AC Current
40073 ‘“"p(sﬂp‘:}f‘:)m Fixed Block 3 1 1 aphh Anps Phased supported uintis A ASF R I Phase & Current
soors MRS PSP pixed Block 4 2 1 AphB Anps PhaseB supported uintt6 | & ASF R 0 Phase B Current
40075 “"‘P(Sﬂp‘:‘c")“c Fixed Block 5 3 1 ApEC Anps PhaseC supported uintls s ASF R 0 Phase O Current
40076 4_SF Fixed Block 5 4 i A_SF ) sunsst R [
40077 Ph”;;";&?ﬁ 4B giyed Block 7 5 3 FPVphiR Phase Voltage AR supported uintls v v_SF R o Phase Voltage AE
40078 FhaSFFP‘;";h;acg)E EC | miyed Block 8 6 1 FPVphEC Phase Voltage BC supported uintla v V_SF R o Phase Voltage EC
40079 Fhas&;;’;&ﬁﬁ CA1 Bixed Block 9 7 1 FFVphCA FPhase Voltage Ci supported uint16 v V_sF R o Phase Voltage CA
0080 Fhasipﬁgixfe AT Fired Block 10 8 % Ph¥ha Phase Voltags A unimplemented  wintld v v_sE R N Phase Voltage AT
0081 Fh“‘;ﬁ;;@;‘gg E¥ Fixed Block 11 B : PhYhE Phase Voltage B unimplemented  wintld v v_sF R 0 Phase Voltage BN
0082 Fhag‘??;;;gfg T Fixed Blook 12 10 % PhYhC Phass Voltags O unimplemented  wintle v v_sF R 0 Phase Voltags CN
40083 V_SF Fixed Block 13 1 1 V_SF -1 sunsst R u
40084 Yatts (D) Fixed Block 14 12 It [ Yatts supported int1s v ¥_5F R N C Pover
40085 V_SF Fixed Block 15 13 1 W_SF -1 sunsst R |
20086 Hz Fixed Block 18 14 1 Hz Hz supported uintls Hz Ha_GF R B Line Frequency
20087 Hz_SF Fixed Block 17 15 1 Hz_SF -2 sunsst R u
0088 VA Fixed Block 18 16 It A 7y supported intl6 73 V_SF R 0 AC Apparent Porer
0089 VA_SF Fixed Block 19 17 1 V4_SF -1 sunsst R 0
20000 Var Fixed Block 20 18 1 iz Vax supported intle var VAr_SF R 0 AC Reactive Power
40001 Vhr_SF Fixed Block 21 19 1 VAz_SF -1 sunsst R 0
40082 FF Fixzed Block 22 20 1 FF FF supported intl6 Pet FF_SF R o] AC Fower Factor
40083 FF_SF Fixed Block 23 21 A FF_SF g sunssf R o
40084 WattHours (WH) Fixed Block 24 22 2 vH VattHours supported acc3z Yh WH_SF R n AC Energy
40086 YH_SF Fixed Block 26 24 1 YH_SF ] sunssf R n
40087 DC Anps (DCA) Fixed Block 27 25 1 DCA DC Amps unimplemented uintl6 4 DCa_3F R o] DC Current
40008 DC4_3F Fixed Block 28 26 1 DC4_3F uninplenented  sunsst R o
40059 | DC Voltage (DCV)  Fized Block 23 27 1 DY DC Voltage uninplenented  uintle [ DCV_3F R 0 IC Voltage
40100 DCY_SF Fixed Block 30 28 L DCYV_SF unimplenented sunssf R o]
40101 DC Watts (DCW) Fixed Block 31 29 1 ocy OC Vatts unimplenented intl6 v DCW_SF R o] DC Fower
40102 DCY_SF Fixed Block 32 30 ;i DC¥_SF unimplenented sunssf R 8]
Cabinet
40103 Temperature Fixed Block kS| 3t 1 TnpCab Cabinet Tenperaturs supported int1d c Tap_SF R K Cabinet Temperature
(TnpCab)
Heat Sink
40104 Temperature Fixed Block 34 32 1 TnpSnk Heat Sink Temperature unimplemented int16 c Tap_SF R 0 Heat Sink Temperature
(TmpSnk)
Transforner
40105 Tempevature Fixed Block k] 33 1 TnpTrns Transferner Tenperature ninplenented intlg c Tap_SF R 0 Transfermer Temperature
(InpTrns)
40108 Othgr(zi’;gf)"“‘" Fixed Black 36 34 1 TapOt Other Tenperature  uninplemented intls c Tap_SF R 0 Other Temperature
40107 Tnp_SF Fixed Block 37 35 1 Tnp_SF -1 sunssf R n
sor0a | OPOTRTHE ST g plock e 36 7 st Operating State supperted enunls R N Emmezated value, Opera
40109 VES“:; G&Efv;t;)“g Fixed Block 39 37 1 Stind Vender Operating State unimplemented eruml6 R o Vendor specific cperatir
40110 Eventl (Evtl)  Fixed Block 20 38 2 Evtl Eventl supported  bitfieldsz R N Bitmask value. Event fie
so112  Bvemt éj}t;ald 2 Fixed Block a2 40 2 Evt2 Event Bitfield 2 unimplemented  bitfieldsz R n Reserved for future use
Vendor Event
40114 Bitfield 1 Fixed Block 4 2 2 EvtVndl Vendor Event Bitfield 1 ninplenemted bitfieldsz R 0 Vendor defined events
(Bvtyndl)
Vendor Event
40118 Bitfield 2 Fixed Block a 4w 2 Evtindz Vendor Bvent Bitfield 2 unimplenented bitfieldsz R 0 Vendor defined events
(Evtvndz)
Vendor Event
40118 Bitfield 3 Fixed Block 4 % 2 EvtVnd3 Vendor Bvent Bitfield 3 inimplenented bitfield32 R 0 Vendor defined events
(Bvtinda)
Vendor Event
40120 Bitfield 4 Fixed Block 50 48 2 EvtVnd4 Vendor Event Bitfield 4 unimplenented bitfieldsz R 0 Vendor defined events
(Bvtind®
enumlé St OFF off 1 suppoerted Device is not operating
enunl6 st SLEEPING Slesping 2 supported Device is sleeping / auto-shudown
enunlf st STARTING Starting 3 supported Device is staring wp
hare st WPPT WPPT 5 e Device is auto tracking maximun power
point
enunlf st THROTTLED Throttled 5 supperted Ei‘;;:\i Ls ‘operating atireduced pover
erunl6 st SHUTTING_DOV shutting dovn 5 supported Device is shutting down
enunl6 st FAULT Fault o supported One or more faults exist
enunlf st STANDEY Standby g supported Device is in standby mede
bitfieldsz Evtl GROUND_FAULT Ground fault 0 supported
bitfieldsz Evtl DC_OVER_VOLT IC over voltage 1 supported
bitfield32 Evil AC_DISCONNECT AC discomnect epen 2 supported
bitfieldsz Evtl DC_DISCONNECT DC discomnect open 3 supported
bitfieldsz Evtl GRID_DISCONNECT Grid discomnect 4 supported
bitfield3z Evil CABINET_OFEN Cabinet open 5 supported
bitfield32 Evtl MANUAL_SHUTDOVH Manual shutdevn 6 supperted
bitfieldsz Evtl OVER_TENP Over tenperature 7 supperted
bitfieldsz Evtl OVER_FREQUENCY  Freguency above limit ] supported
bitfield32 Evil UNDER_FREQUENCY  Fremuency wnder linmit 3 supported
bitficldsz Evtl AC_OVER_YOLT  AC Veltaze above linit 10 supported
bitfieldsz Evtl AC_UNDER_YOLT  AC Voltage under limit 1 supported
bitfields2 Evil ELOVN_STRING FUSE  °-°™ S‘irn‘p“ft et e 12 supported
bitfieldsz Evtl UNDER_TENP Under temperature 13 supported
Generic Memory or
bitfieldsz Evil HEWORY_LOSS Communication error 14 supported
(internal)
bitfieldsz Evtl HY_TEST_FAILURE  Hardware test failure 15 supported

RS485 send:01 03 9C 88 00 05 2B B3

Will recv:01 03 OA 05 49 01 C2 01 C3 01 C4 FF FE 88 84
A_SF(sunssf) = OXFFFE=-2;

Amps(A)(uint16) = (0x0549) * 10~A_SF = 1353*107-2 = 13.53A

Amps PhaseA = (0x01C2) * 107A_SF = 450*107-2 = 4.5A

Amps PhaseB = (0x01C3) * 10AA_SF = 451*107-2 = 4.51A
(0x01C4) * 10MA_SF = 452*107-2 = 4.52A

Amps PhaseC
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RS485 send:01 03 9C AC 00 01 6A 7B
Will recv:01 03 02 00 04 B9 87
Operating State(enum16) = 0x0004=4,means MPPT mode

RS485 send:01 03 9C AE 00 01 CB BB

Will recv:01 03 02 81 23 99 CD

Eventl(bitfield32) = 0x8123=1000000100100011B,means exist
GROUND_FAULT,OVER_TEMP,AC_OVER_VOLT,MEMORY_LOSS,HW_TEST_FAILURE at the same time.

for three phase inverter monitoring using float values:

Applicable Address Block Nandatory

Address Point Field Type A prrive P It Rane Label Value Type Tnivs R/y MR Description
P - Toadon o s e Inverter (Thres Phase) - iR = « [melude this nodel for three |
FLOAT inverter monitoring using flo
10123 L Header 1 1 L 60 uintlp R llodsl Lensth
0124 Anps ) Fixed Bleck 2 0 2 i snps supperted £loat32 4 R I AC Currem
40126  Anps Phased (oph)  Fixed Bloeck 4 2 2 Apha Anps Phased supperted £10at32 A R I Phase & Current
40128  Amps PhaseE (AphB)  Fixed Block 6 4 2 AphE Anps PhaseR supported floataz 4 R o Phace B Current
40130  Amps PhaseC (AphC)  Fixed Block 8 8 2 AphC Amps PhaseC cupported float32 4 R o Phase C Current
40132 Fh”(gFF‘;‘;}hzgg 2 Fixed Block 10 8 2 PPYEhAB Phass Voltags AB supported floataz v or 0 Phase Voltags AB
0134 Fh”(gFF‘;‘;}h;"Cgf B Fixed Block 12 10 2 PPYhEC Phass ¥oltags BC supported floataz vor 0 Phase Toltage BC
0136 Ph”fpp‘;‘;}&f B4 Pixed Block 14 12 2 FPVgHCA Phase Voltage CA supperted £loata2 R 0 Phase Voltags CA
40138 FhaS?PE“;i}“:)gE A piyed Block 16 14 2 FPhVphs Phase Voltage AN unimplenented float32 v R x Phace Voltage AN
40140 Fhasa&iﬁgfa BN pixed Block 18 16 2 PhVphB Phase Voltage BN uninplenented float3z v R o Phase Voltage BN
40142 Fhas%ﬁ;}g;@fa B Bixed Block 20 18 H Phiphe Phase Voltage CH uninplensnted float3z v R 0 FPhase Voltage CH
40144 Yatts (V) Fixed Bleck 22 20 2 [ Watts supperted £10at32 TR I 4C Fower
40146 Hz Fixed Block 24 22 2 Hz Hz supported float32 Hz R x Line Freguency
40148 V4 Fixed Block 26 24 2 A V4 supported float32 WA R 1] AC Apparent Power
40150 VAT Fixed Block 28 26 2 Var VAT supported float32 var R o AC Reactive Fower
40152 FF Fixed Block 30 28 z FF FF supported float32z Pct R 1] AC Power Factor
40154 VattHours (VH) Fixed Block 32 30 2 vH YattHours supported float3z ¥h R b3 AC Energy
40166 DC Anps (DCA) Fixed Block 34 3z 2 DCh IC knps uninplenented float32 AR 0 IC Current
40168 | IC Voltage (DCV)  Fixsd Block 36 34 2 ey IC Voltage uninplenented floats? v R 0 IC Voltage
40160 DC Vatts (OCW)  Fixed Block 38 36 2 Doy IC Vatts uninplenented float32 R 0 IC Power
40162 cablmé;pz"‘:;)““’" Fixed Elock w0 38 2 TnpCab Cabinet Temperature supported floata2 c R X Cabinet Temperature

RS485 send:01 03 9C BC 00 02 2B BF
Will recv:01 03 04 41 58 7A E1 8C F4
Amps = IEEE754(0x41587AE1) = 13.53,units A
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Immediate Inverter Controls :

Address
40184
40185
40186
40187
40138

40189
40190
40191
40192
40193

401594
40195
40198
40197
40198

40207
40208
40209

Point
D
L
Corm_¥inTns
Conn_RvrtTns
Conn

WMaxLinPct
¥MaxLinPct_WinTms
¥MaxLinPct_RvrtTms
¥NaxLinFct_RnpTms
WHaxLim_Ena

OutPF3et
OutPFSet_WinTms
OutPFSet_RvrtTms
OutPF3et_RmpTms
OutPFSet_Ena

WMaxLinFPct_SF
OutPF3et_SF
VarPct SF

Turn on inverter:
RS485 send:01 10 9C FC 00 01 02 00 01 2F A5

Will recv:01 10 9C FC 00 01 EF A9

Shut down inverter:
RS485 send:01 10 9C FC 00 01 02 00

Will recv:01 10 9C FC 00 01 EF A9

Index

Subvalue

DISCONNECT
CONNECT

DISAELED
ENAELED

DISAELED
ENAELED

Value
123
24
unimplemented
unimplementad
supported
supperted

I supperted )
| supported

uninplemented
unimplementad
unimplementad
supperted
supperted
supperted
uninplemented
unimplemented
unimplementad
uninplemented
unimplemented
unimplemented
uninplemented

=
B
=4

00 EE 65

R/Y

RV
RY

RV
RY
RY

RY
RV
RV
RV
RY

£

Conformance Notes
Tmnediate Inverter Contrels
Model Length
Time window for connect/disconnect.
Timeout peried for commect/disconnect.
Enumerated valued. Connection control.

Set power output to specified level.

Time windov for pover limit change.

Timeout period for power limit.

Ramp time for moving from current setpoint to new setpoint.
Enunerated walued. Throttle enable/disable control.

Set power factor to specific value - cosine of angle.

Time window for power factor change.

Timeout period for power factor.

Ramp time for moving from current setpoint to new setpoint.

Enunerated valued. Fixed power factor enable/disable control.

Scale factor for power output percent.
Scale factor for power factor.
Scale factor for reactive power percent.

SunSpec Modbus
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DC Data (float) :

Address
40212
40213
40214
40216
40218
40220
40222
40224
40226
40228
40230
40232
40234
40236
40238
40240
40242
40244
40246
40248
40250
40252
40254
40256
40258
40260

Point
D
L
DC Yoltage (DCV1)
DC Voltage (DCWZ)
DC Voltage (DCV3)
DC Voltage (DCV4)
DC Voltage (DCWS)
DC Voltage (DCWG)
DC Voltage (DCWT)
DC Voltage (DOWE)
DC Amps (DCAL)}
DC Anps (DCAZ)
DC Anps (DCAZ)
DC Amps (DCad4)
DC Anps (DCAS)
DC Amps (DCAG)
DC Anps (DCAT)
DC Anps (DCAB)
DC Watt (DCY1)
DC Watt (DCWZ)
DC Watt (DCYW3)
DC Watt (DCY4)
DC Watt (DCOWS)
DC Yatt (DCYWG)
DC Watt (DCW7)
DC Watt (DOWE)

Index

Subvalue

RS485 send:01 03 9D 36 00 02 OB A9

Will recv:01 03 04 42 F6 CC CD 9A EC

Value
114
48
supported
suppoerted
Depends on model
Depends on  model
Depends on  model
Depends on model
Depends on  model
Depends on  model
supported
supported
Depends on  model
Depends on  model
Depends on  model
Depends on  model
Depends on  model
Depends on  model
supperted
supported
Depends on model
Depends on  model
Depends on  model
Depends on model
Depends on  model
Depends on  model

e g

o g

o

e

o g

e

DC Watt(DCW1)= IEEE754(0x42F6CCCD) = 123.4,units W
DC Watt(DCW1) = IEEE754(0x42F6CCCD) = 123.4,units W

Type

float3z2
float32
floatsz
float3z
float32
float32
float3z
float32
float32
float3z
float32
float32
float3z
float32
float32
floatsz
float32
floatl2
floatsz
float32
float32
floatsz
float32
float32

SunSpec Modbus
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