O:Q APsystems

SunSpec Modbus

Rev 3.2

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 | v
HCO-R 2162XXXXXXXX | 2.0.2 or above |
ECU-B 2163 XXXXXXXX | ALL versions X

Ci1.1.3 or
ECU-C 215 XXXXXXXXX | above N/
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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.

Antenna (WIFI) RI45 ethernetnetwork port  aAntenna (ZigBee)
Reset Power Connection Port f
&\ /
—X 1 ! r J i pS
o b Iy
IS

DRMO(Cnly for Australia) RS485

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

C RS232 ( RS485 )
P P09 9909 USB1L \

TXRXG (A BG

SunSpec Modbus 3



2.Software configuration

2.1 Config switch, buad and address

Open “EMAmanager” -> Local access -> Workspace -> Sunspec Settings

2 © = Wl Sl HD: (wm) 74

2 © = Wl Sl HD: (wm) 74

Sunspec Settings Default address

Workspace

System Configuration ¥

@ 0 Modbus (¢

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

Inverter Configuration ¥

— ID Address
i G 703020230926 1
ID Manage Grid Profile Inverter
ment Connection
Progress 703020230927 2

ECU Configuration ¥

~ 703020230928 3
©

ECU ECU AP ECU Date ECU
Network Settings Settings software 703020230929 4
Settings upgrade
Meter Configuration ¥ 703020230930 5
= 703020230931 6
Meter
Settings
. . 703020230932 7
Sunspec Configuration ¥
S.Linspéc Save
Settings
i A6 olls (X €3
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

UlartAssistant

~COM Configs———  Datalog | User Suppart | UartAssist ¥5.06 <7 &1 JTB0E | DataChat | FloatConvert | Checksum | ASC Table |
Channel |COM3 HLE ~ - Shartcut I BatchSend I Histary I AutoReply
Baudrate [2024-02-25 16:03:08. 187]# Cannot open COM port
Partubits Pratocal % Modbus-RTU ¢ Modbus-ASCIL ¢ Modbus-TCP
[2024-02-23 15:05:45. 460]# Cannot open COM port
Databits |5 o Slave ID IUHU‘I
Steptits |1 - [2024-02-23 15:06:10. 07814 SEND HEX> Fuction  [03r-Fiead edng Fegiters 7]
I—_l 1 03 9C BC 00 02 2B EF
Flowetl |NONE = 024-02-23 15:08: 10, B58]% RECY HEX< Address |4m 24
. 7
@ Close | \g3 04 40 90 51 EC 03 C3 |2_I.uverter s modbus address
A . . Quantity
. Serlal deVICe Hote: the input address or data value can be in
~Recv Optio ol o homdosinol Somet gidh O mrots
= ASCI HEx Dt
[ Log Display Mode 0103 3C BC 00 02 26 BF
W Auto Linefeed
[~ Hide Received Data
¥ Save Recy to File...
AutoSeroll Clear
—Send Optio
7 ASCH | & HEX Update | Copy | Clear | Send |
¥ Use Escape Chars (i) v
Auto Append Bytes
- R DataSend |1.0C1# 2.KXD@ 3.TID® LITR® 5GHD# 6.0SK# LEIS# 5.CTS# 9.RI4 § Clea 4 Clear
I~ Send from File ...
I~ Cyole [ 7000 ms 01 03 9C BC 00 02 2B BF
Send
Shorteut History
& Ready! [ 30/23 [ 1542 [ TH:184 Feset | A

TCP: No need to connect RS485

Networki Assistant

S Data log | NetAssist V502 G 3 JTene | FloatConwert | Checksum | ASCHTable |
[1]F'r0t0c:.0| a Shortcut I BatchSend I Histary I AutoReply todbusDiebug
I TEP Client :l' [2024-02-23 15:35:26. 660]% SEWD HEX>
(2] Remate Host Addr 00 03 00 00 00 06 01 03 9C BC 00 02 Protocal 7 ModbuzRTU " Modbus-ASCI &+ Modbus-TCP
[2024-02-23 16:35: 28, 55014 RECY HEX<
192168117
00 03 00 00 00 07 01 03 04 40 90 51 EC SlavelD  [0:01

N
EB ECU’s IP address
—— \\ Addess  [124 |y ebter’s modbus address
Ml Fixed value:502 Quantity |2

Mote: the input addrezz or data value can be in decimal or hexadecimal format
with 0w prefis

N
[Slkerorelios ol Furction IDS:Head Haﬁq{egisters LI

rRecy Options————— ;.
© ASCI 6 HEX
v Log Dizplay Mode
W &uto Linefeed

|~ Hide Received Data
[~ SaveRecy taFile...
AutoScroll Clear

Datagram
0003 00 00 00 08 01 03 9C BC 00 02

—Send Options————

7 ASCIL & HEX Updatel Copy | Clear | Send |

v Use Escape Chars(@D) v

Auto Append Bytes
r 2 B Data Send & Clear 1 Clear

I~ Send from File ...
00 03 00 00 00 06 01 O3 SC EC 00 02
[~ Cycle| 1000 ms

Send
Shorteut History

& Ready 042 R0 Tr:24 Feset IJJ

NOTE: This tool is for debugging only, other similar tools can also be used.
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3. SunSpec (PICS) - Allocation Tables

Basic information table:

Address Point Field Type Aodfd;;ists OEflf(;cEli S5ize HName Label Yalue Type R/Y lan:;;ory Description
. 411 SunSpec compliant devices must
40002 D Header 0 1 D Cemmen 1 uintlé R X inelude this as the first medel
40003 L Header 1 1 L a6 uintlé R n Model Length
40004 | Manufacturer OMn) Fized Elock 2 1] 16 Mn  Manufacturer APsystens string R n vell knowr.j valus registered with SunSpec
for compliance
40020 Model (Md) Fixed Block 13 16 18 nd Model YCa00 string R n Nanufacturer specific value (32 chars)
40036 Opticns (Opt) Fized Block 24 32 [} Opt Opticns unimplemented string R 0 Nanufacturer specific value (16 chars)
40044 Version (¥r) Fized Block 42 40 8 Vr Version Vo string R 0 Nanufacturer specific value (16 chars)
40052 | Serial Number (SN Fized Elock 50 48 16 SN Serial Number 409000064875 string R b Manufacturer specific value (32 chars)
40088 Device Address (Da)  Fixzed Block 66 64 1 DA Device Address’ 1 uintlé RY o] Modbus device address
40069 Pad Fized Elock 67 65 1 Pad wad R Q Force even alignment

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 7B: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 D
40071 L
40072 Amps (&)
Anps Phases
40073 TaphiD
Anps PhaseB
20074 [0
Anps PhaseC
40075 taph0)
40076 A_SF
Phase Voltage AB
40077 (PPVphiB)
Phase Voltage BC
40078 (FPVRhED)
Phase Voltage Ch
40079 (PPVphCA)
Phase Yoltage AN
d00m0 (Phvpha)
Phase Yoltage BN
#0081 (PHVEHE)
Phase Yoltage CN
40082 P
40083 V_SF
40084 Watts (W)
40085 W_SF
40086 He
40087 He_SF
40088 Th
40089 Vh_SF
40090 Var
40091 Vir_SF
40092 PP
40093 FF_SF
40094 | VattHours (W)
40096 .
40097 DC Amps (DCA)
40098 DCA_SF
40099  DC Voltage (DCY)
40100 DCV_SF
40101 | DC Yatts (DCW)
40102 DCYH_SF
Cabinet
40103 Temperature
(TapCab)
Heat Sink
20104 Tenperature
(TmpSrik)
Transferner
40105 Tenperature
(TnpTrns)
Other Temperature
soice {Tp01)
40107 Tap_SF
Operating State
40108 55y
Vendor Operating
0109 State (St¥nd)
40110 Evemtl (Evtl)
Event Bitfield 2
a0tz 15
Vendor Event
20114 Bitfield 1
(Bytindl)
Vendor Event
40116 Bitfield 2
(Bvt¥ndz2)
Vendor Event
40118 Bitfield 3
(Evt¥nds)
Vendor Event
40120 Bitfield 4
(Bvtinds)
enumlf 5t
emmle St
emmle St
enumlé gt
emmle St
emmle St
enumlé gt
emmlf 5t
bitfield32 Bvtl
bitfield32 Evtl
bitfieldz2 Evtl
bitfisld32 Evtl
bitfield32 Evtl
bitfield32 Evtl
bitfields2 Evtl
bitfield32 Evtl
bitfield32 Evtl
bitfield32 Bvtl
bitfield32 Evtl
bitfieldz2 Evtl
bitfield32 Evtl
bitfield32 Evtl
bitfield32 Evtl
bitfield32 Bvtl

Field Type
Header
Header

Fixed Block
Fixed Block

Fixed Block

Fixed Block
Fixed Block
Fixed Bleck

Fized Block
Fixed Block
Fixed Block
Fixed Block

Fixed Block
Fixed Block

Fixed Bleck
Fixed Bleck
Fized Block
Fized Block
Fixed Block
Fixed Block
Fixed Block
Fixed Block

Fixed Block
Fixed Block
Fixed Block

Fixed Bleck
Fixed Block

Fixed Block

Fixed Bleck
Fixed Block
Fixed Block

Fixed Block
Fixed Bleck
Fixed Block

Fixed Block
Fixed Block
Fixed Block

Fixed Bleck

Applicable Address

Point

Block

oty ofreg  Size Haze Label Value
o 1 o Inverter (Sinsle Phase) 101
1 1 L 50
2 0 1 A Anps supported
3 1 1 apha anps Phassh supported
4 2 1 AphB inps PhassB uninplenented
5 3 1 AphC Anps PhaseC uninplenented
6 4 1 4_SF -z
7 5 1 FPVphiB Phase Voltags AB  uninplemented
g 5 1 FPYRhaC Phase Voltage BC  uninplenented
9 7 1 PPVphCA Phase Yoltage CA  uminplemented
10 3 1 Phvphi Phase Voltage AN supported
11 3 1 PhVphE Phase Yoltage BN uninplemented
12 10 1 PhVphC Phase Yoltagze OF  uninplemented
13 1 1 v_sF -1
14 12 1 W Watts supported
15 13 1 v_sF -1
18 14 1 Hz iz supported
17 15 1 Hz_SF -
18 16 1 VA VA suppor ted
19 17 1 Vh_SF -
20 18 1 Var VAr suppor ted
21 19 1 Var_SF -
22 20 1 PR PR suppor ted
23 21 1 PF_SF -
24 22 2 VE VattHours supported
2 24 1 VE_SF 0
27 25 1 Dk DC Anps uminplenented
28 26 1 DCA_SF uninplenented
29 27 1 ocv C Voltage uninplenented
30 28 1 Dov_3F uninplenented
31 29 1 oY IC Vatts uninplenented
32 30 1 DCY_sF uninplenented
33 31 1 TpCab Cabinet Tenperature supported
34 32 1 TrpSnk Heat Sink Temperature nimplemented
35 33 1 TnpTrns Transforner Temperature nimplemented
£ 34 1 ThpOt Other Tenperature  minplemented
Ed 35 1 Tnp_8F -1
38 36 1 st Operating State supported
39 37 1 Stynd Vendor Operating State nimplemented
20 38 2 Bvtl Eventl supported
) w0 2 Bvt2 Event Bitfield 2  uninplemented
44 a2 2 Evtindl ¥endor Event Bitfield 1 funinplenented
4 44 2 EvtVnd2 Vendor Event Bitfield 2 ninplemented
18 % 2 EvtVnd3 Vendor Event Bitfield 3 ninplemented
50 48 2 EvtVnds Vendor Event Bitfield 4 nimplemented
OFF 0ff 1 supported
SLEEPLNG Sleeping 2 supported
STARTING Starting 3 supported
HPFT NEFT 4 supported
THROTTLED Throttled 5 supported
SHUTTING_DOVN Shutting down 6 supported
FAULT Fault 7 supported
STANDBY Standby 8 supported
GROUND_FAULT Ground fault 0 supported
DC_OVER_VOLT IC over voltage 1 supported
AC_DISCONNECT AC discomnect open 2 supported
DC_DISCORNECT DG discomnest open 3 supported
GRID_DISCONNECT Grid disconnect 4 supported
CABINET_OPEN Cabinet open 5 supported
RANUAL _SHUTDOVN Manual shutdovn [ supported
OVER_TENP Over temperature 7 supported
OVER_FREQUENCY ~ Frequency above linit ] supported
UNDER_FREQUECY  Frequency under limit 3 supported
AC_OVER_VOLT  AC Veltage above limit 10 supported
AC_UNDER_VOLT  AC Voltage wnder linit 1 supported
BLOVN_STRING_FUgg  DLom Strine fuse on 12 supported
input
UNDER_TENP Under tenperature 13 supported
Generic Nenory or
NENORY_LOSS Comunication error 14 supported
(internal)
EW TEST FAILURE  Hardvare 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*10/-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

uint16

uint16
uintl16

uint16
sunssf

uintl6
uintlé
uint1e
uint16
uintl16

uintl16
sunssf
int16
sunssf
uint16
sunssf
intlf
sunsst
int16
sunsst
int16
sunssf
aced2
sunssf
uint16
sunssf
uint16

sunsst
intl6
sunsst

intlé

intle

intle

intlé
sunsst

enun1s

enunls
bitfields2
bitfield32

bitfieldz2

bitfield32

bitfields2

bitfield32

TUnits

SF

He_SF
Wh_SF

Vhr_SF
FF_SF
WH_SF

DCA_SF

DCV_SF

DCW_SF

Tnp_SF

Tap_SF

Tap_SF

Tnp_SF

Nandatory
x/o

Descriptiol
Include this model for s
inverter monitoring

Model Length

AC Current

Fhase & Current
Phase B Current

Fhase C Current

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

Fhase Voltage CN

AC Pover

Lins Frequency

=

C Apparent Power

=

C Reactive Power

=
a

Pover Factor

=
A

Enerzy

=]
32

Current

g
a3

Voltage

IC Power

Cabinet Temperature

Heat Sink Temperature

Transformer Temperature

Other Temperature

Emmerated value. Opera

¥endor specific cperatir

Bitnask value. Event fie

Reserved for future use

Vendor defined events

Vendor defined events

Vendor defined events

Vendor defined events

not operating

sleeping / auto-shudown
staring up

auto tracking maxinum power

cperating at reduced pover

is shutting down

R/¥

R W
R [
R I
R "
R 0
R 0
R n
R 0
R 0
R 0
R "
R 0
R 0
R I
R I
R I
R "
R "
R 0
R 0
R 0
R 0
R 0
R 0
R n
R I
R 0
R 0
R 0
R o
R 0
R o
R n
R o
R o
R 0
R n
R n
R o
R n
R n
R o
R o
R 0
R 0
Device is
Device is
Device is
Device is
point
Devize is
output
Device
One or
Device

more faults exist

is 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 Fhased (Aphd)
Anps PhaseE (4phE)
Anmps PhaseC (4phC)
Phase Voltage A

(PPYphiB)
Phase Voltage BC

(PPYphBC)
Phase Voltage Ch

(PPYphCA)
Phase Voltage AN

(PhVpha)
Phase Voltage BN

(FhVphE)
Fhase Voltage CN

{Ph¥phC)

Vatts (1)

Hz

Vi

VAr

PF
VattHours (WH)
DC Anps (DCA)
IC Voltage (DCV)
DT Watts (DCW)

Cabinet Temperature
(TmpCabs)

Field Type

Header

Header

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

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 = [EEE754(0x409051EC) = 4.51,units A

Size

R SESESESENENENNN IS}

Hame

D
L

4
Apha
AphB
aphC

PPVphAB
FFVphEC
FPWphCA
Fhipha
PhVphB

Phipht

v
Hz
Ta

VAT
FF
¥H
DCA
ooy
ocy

TnpCab

Label

Inverter (Single Phase}
FLOAT

Anps
Anps Phased
Anps PhaseB
Anps PhaseC

Phase Voltage 4B
Fhase Voltage EC
Phase Voltage CA
Fhase Voltage AN
Phase Voltage BN

Fhase Voltage CN

Watts
Hz
Vi
Var
FF
YattHours
IC Amps
IC Voltage
IC Watts

Cabinet Temperature

SunSpec Modbus

Value

111
80

supported

supported
uninplenented
uninplenented

uninplenented
uninplenented
uninplenented
supported
uninplenented

unimplenented

supported
suppor ted
suppor ted
supported
supported
supported
unimplenented
unimplenented
uninplemented

supported

Type

uint1g

uintlé

float3z
float3z
float3z
float3z

float3z
float3z
float3z
float3z
float32

float3z

float3z
float3z
float32
float32
float3z
float3z
float32
float32
float3z

float32

Units R/Y 1/

= e

var

It

R

W

Nandatory
0

= coo=mcocoE= o

Description

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

AC Current

Fhase 4 Current
Phase E Current
Phase C Current

Phase Voltage AB
Fhase Voltage EC
Fhase Voltage CA
Fhase Voltage AN
Phase Voltage BN

Fhase Voltage CN

AC Power

Line Frequency
AC Apparent Power
AC Reactive Power
AC Power Factor
AC Energy

IC Current

IC Voltage

IC Power

Cabinet Temperature



for three phase inverter monitoring table:

Applicable Address

Address Point
40070 m
40071 L
40072 Amps ()
4nps Phased
40073 Chphio
4nps Phasel
40074 ChphE
Anps PhaseC
40075 CAphe)
40076 A_SF
Fhase Voltage 4B
soort (FPVRhAB)
Phase Voltage BC
ao0m8 (PPVDREC)
Phase Voltage Ch
40079 (PPVphCA)
Phase Voltage AN
a00m0 (Phvpha)
Phase Voltage BN
40081 PR
Fhase Voltage CN
40082 Pvph)
40083 U_SF
40084 Yatts (W)
40085 W_SF
40086 Hz
40087 He_SF
40088 7
40089 Vh_SF
40090 Var
40091 Var_SF
40092 FF
40093 PF_SF
40094 VattHours (WH)
40096 WH_SF
40097 DC Amps (DCA)
40098 DCA_SF
40098 DC Voltage (DCY)
40100 DCV_SF
40101 DC Vatts (DCW)
40102 DCY_SF
Cabinst
40103 Tenperature
(TnpCab)
Heat Sink
40104 Tenperature
(TnpSnk)
Transformer
40105 Tenperature
(TapTrns)
Other Temperature
#0109 (Tmp0t)
40107 Tnp_SF
Operating State
40108 (500
Vendor Operating
40109 State (StVnd)
40110 Eventl (Evt1)
Event Bitfield 2
aonz (Evt2)
Vendor Event
40114 Bitfield 1
(Evtindl)
Vendor Event
40116 Bitfield 2
(Bvtyndz)
Wendor Event
40118 Bitfield 3
(BvtVnd3)
Vendor Bvent
40120 Bitfield 4
(Evtindd)
enunlo st
ennl6 St
ennl6 st
enunlf 5t
ennl6 St
enunlf 5t
enml6 St
ennl6 st
bitfield3z Evtl
bitfield32 Evtl
bitfield32 Bytl
bitfield32 Evtl
bitfield3z Evtl
bitfield32 Evtl
bitfield32 Bytl
bitfield3z Evtl
bitfield32 Evtl
bitfield32 Evtl
bitfield32 Evtl
bitfield3z Evtl
bitfield32 Evtl
bitfield32 Evtl
bitfield32 Evtl
bitfisld3z Evtl

Field Type

Header

Header

Fixed Bleck
Fixed Block

Fixed Block

Fixed Bleck
Fixed Block
Fixed Bleck

Fixed Block
Fixed Block
Fixed Block
Fixed Block

Fixed Block

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

Fized Block

Fixed Block
Fixed Block
Fixed Bleck

Fized Block
Fixed Block
Fixed Block

Fized Block

Fixed Block

Fixed Block

Fixed Block

Point

Block

Offsat Offeet SiTO Name Label value
0 1 1D Inverter (Single Fhase) 103
1 1 L 50
2 0 1 A Anps supported
3 1 1 Aphi Anps Phasek supported
4 2 1 AphB Anps PhaseB supported
5 3 1 AphC Anps PhaseC supported
[ 4 1 A_SF -z
7 5 1 PFVph4B Phase Voltage AB supperted
E [ 1 FFVphEC Fhase Voltage EC supported
9 7 1 PPVphCA Phase Voltage CA supported
10 8 1 Phvphd Phase Voltage AN unimplenented
11 9 1 PhiphB Phase Voltage BN uninplenented
12 10 1 Phiipht Phase Voltage CN uninplenented
13 11 1 U_SF -1
14 1z 1 w Yatts supported
15 13 1 W_SF -1
16 14 1 Hz He supported
17 15 1 Hr_8F -z
18 16 1 Th Vh supported
19 17 1 Vh_SF -1
20 18 1 Var Var suppor ted
21 19 1 Var_SF -1
22 20 1 PP PP supperted
23 21 1 PF_SF -3
24 22 2 vH WattHours supported
26 24 1 YH_SF 0
27 25 1 DCA DC Anps uninglenented
28 26 1 DCA_SF uninplenented
29 27 1 ocY DC Voltagze uninplenented
20 28 1 DCV_SF uninplenented
31 29 1 ocY IC Vatts uninplenented
32 30 1 DCY_SF uninplenented
33 31 1 TnpCab Cabinet Temperature supported
34 32 1 TnpSnk Heat Sink Temperature nimplemented
35 33 1 TapTrns Transforner Tenperature unimplemented
36 34 1 TrpOt Other Temperature  unimplemented
37 35 1 Tnp_SF -1
38 36 1 St Operating State supported
39 37 1 St¥nd Vendor Operating State uninplemented
40 38 2 Evtl Eventl supported
42 40 2 Evt2 Event Eitfield 2 uninplenented
24 42 2 Evtindl Vendor Event Bitfield 1 unimplemented
28 44 2 Evtind2 Vendor Event Bitfield 2 unimplemented
48 46 2 Evtind3 Vendor Event Bitfield 3 unimplemented
50 48 2 Evtind4 Vendor Event Bitfield ¢ uninmplemented
OFF 0ff 1 supported
SLEEPING Sleeping 2 supported
STARTING Starting 3 supported
MFFT NFFT 4 supported
THROTTLED Throttled 5 supported
SHUTTING_DOWI Shutting dewn 6 supported
FAULT Fault T supported
STANDEY Standby 3 supported
GROUND_FAILT Ground fault 0 supported
DC_OVER_VOLT IC over voltage 1 supported
AC_DISCONNECT AC disconnect open 2 supperted
DC_DISCONNECT IC discennect cpen 3 supported
GRID_DISCONNECT Grid discormect 4 supported
CABINET_OPEN Cabinet open 5 supported
MANUAL SHUTDOWH Manual shutdown [ supperted
OVER_TENP Over temperature T supported
OVER_FREQUENCY ~ Freguency above linit 3 supported
UNDER_FREQUENCY ~ Freguency under linit ] supported
AC_OVER_VOLT AC Veltage above linit 10 supperted
AC_UNDER_VOLT  AC Voltage under linit 11 supported
BLOVN STRING pusg  DLovn String fuse on 12 supported
input
UNDER_TEMF Tnder temperaturs 13 supported
Generic Memory or
NENORY_LOSS Communication error 14 supported
(internal)
HY_TEST_FAILURE  Hardwars test failure 15 supported

RS485 send:01 03 9C 88 00 05 2B B3
Will recv:01 03 0A 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 =
Amps PhaseB =
Amps PhaseC =

(0x01C2) * 107A_SF
(0x01C3) * 107A_SF
(0x01C4) * 107A_SF

450*107-2
451*107-2
452*107-2

4.5A
4.51A
4.52A
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Type

uintlé

uintlé

uintl6

uintld

uintld

uintlé
sunsst

uintlg

uintlé

uintlé

uintl6

uintld

uintl6
sunsst
int1g
sunssf
uintld
sunsst
int16
sunsst
intl6
sunsst
intle
sunssi
ace32
sunssf
uintlg
sunsst
uintl6
sunssf
int16
sunsst

int16

int16

intl6

intlé
sunesf

erumlf

el
bitfield32
bitfieldz2

bitfield32

bitfieldz2

bitfisld3z

bitfield32

Units

Hz_SF
Uh_SF
Vhr_SF
FF_SF
WH_SF
DCA_SF

DCV_SF

DCH_SF

Tnp_SF

Tnp_SF

Tnp_SF

Tnp_SF

Nandatory
/0

Descriptiol
Include this model for s
inverter monitoring

Model Length

AC Current

Fhase 4 Current
Fhase B Current

Fhase C Current

Fhase Voltage Al

&

Fhase Voltage B

8

2

Phase Voltage C

Phase Voltage A

=1

Fhase Voltage EI

=

Fhase Voltage Cl

=]

AC Pover
Line Freguency
AC hpparent Pover
AC Reactive Fower
AC Pover Factor
AC Brergy

DC Current

IC Voltage

DC Fover

Cabinet Temperature

Heat Sink Temperature

Transformer Tenperature

Other Temperature

Emmerated value. Opera

Vendor specific operatir
Bitmask value. Event fie

Reserved for future use

Vendor defined events

Vender defined events

Vendor defined events

Vendor defined events

net operating

sleeping / auto-shudown
staring up
auto tracking maximum power

operating at reduced pover

shutting down

more faults exist

R/Y

R n
R n
R n
R n
R 0
R 0
R n
R 0
R 0
R 0
R n
R 0
R 0
R n
R n
R n
R n
R n
R 0
R 0
R 0
R 0
R 0
R 0
R n
R n
R 0
R 0
R 0
R 0
R 0
R 0
R n
R 0
R 0
R 0
R n
R n
R 0
R n
R n
R 0
R 0
R 0
R 0
Device is
Device is
Device is
Device is
point
Device is
output
Device is
One or
Device

is in standby mods



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 . . Xandatory -
Address Point Field Tyne boint oiteme Offeme Size Hane Label Value Type nits R/YTTLSS Description

0122 o oador . . o Inverter (Three Phase) 11z intis N « [[ocTude this nodel for thres )

FLOAT inverter nonitoring using flo:

0123 L Header 1 1 L 60 uintls R I Model Length

40124 Amps (4) Fixed Block 2 0 2 4 Anps supported float3z A R n AC Current

40126 Amps Fhaseh (Aphi)  Fixed Block 4 2 2 Apha Anps Fhaced supported float3z A R n Fhase A Current

40123  Amps PhaseB (AphE)  Fixed Block a 4 2 AphB Anps PhaseB supported float3z A R o Phase B Current

40130  Amps PhaseC (Apht)  Fixed Block 8 6 2 apht anps PhaseC supported float3z A R o Phase C Current

w0132 Fh”&‘;‘;}hﬁg 85 Fixed Block 10 8 2 PPUpRAE Phase Voltage 4B supported floataz ¥R 0 Phase Voltazs 4B

40134 Ph”;g;;}h;f)? BC ixed Block 12 10 2 PPUphEC Fhase Voltage BC supported float32 v R o Phase Voltage EC

40136 Fh“ag;;};&ie CA Bixed Block 14 12 2 PPUphCA Phase Voltage CA supported float32 v R o Phase Voltage Ch

40138 Fhas%ﬁ;é;z)ga AT Fixed Block 16 14 2 Phirphs Fhase Voltage 4 uninplenented tloat3z ¥ R n FPhase Voltage AN

w0140 Fh“%még@f* E¥ Fixed Block 18 16 2 PhyohE Phase Voltags BN uminplenerted Floatsz ¥R 0 Phase Voltage BN

10142 Fh”“(?;“;iggfg ' Fixed Block 2 18 2 PhYohe Phase Voltags CF uminplenerted Floatsz ¥R 0 Phase Voltage CN

40144 Vatts (W) Fixed Block 22 20 2 ¥ Watts supported float3z ¥ R n AC Power

40146 Hz Fixed Block 24 22 2 Hz Hz supported float3z Hz R n Line Frequency

40148 Va Fixed Block 26 24 2 VA Vi suppor ted £loat32 v R 0 AC Apparent Foer

40150 Var Fixed Block 28 26 2 Var Var supported £loat32 var R 0 C Reactive Power

40152 PF Fixed Block 30 28 2 PF BF supported £loats2 Pct R 0 AC Pover Factor

40154 VattHours (VE} Fixed Block 32 30 2 vH ¥attHours suppor ted £loats2 ¥h R I AC Enerey

40156 DC Anps (DCA) Fixed Block 34 32 2 DA IC 4nps uninplenented £loats2 A R 0 IC Current

40158 IC Voltage (OCV)  Fixed Black 36 34 2 DY IC Voltage uninplenented £loats2 v R 0 I Yoltage

40160 DC Vatts (OCW) Fixed Block E £ 2 oY DC Vatts wninplenented £loatsz ¥ R 0 IC Pover

dotpp CAEREE TERRERRE b g g oo s 38 2 TapCab Cabinet Tenperature supported Floatsz ¢ R N Cabinet Temperaturs

(TmpCab)

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

SunSpec Modbus 1



Immediate Inverter Controls :

Address
40184
40185
40186
40187
40188

40189
40190
40191
40192
40193

40154
40195
40198
40197
40198

40207
40208
40209

Point
ID
L
Corm_¥inTme
Cenn_RvrtTms
Corn

WMaxLinPct
¥MaxLinFct_WinTms
¥MaxLinPct_RvrtTms
¥laxLinPct_RnpTms
WHaxLin_Ena

OQutFFSet
CutPFSet_WinTms
OutPFSet_RvrtTms
OutPF3et_RmpTms
OutPFSet_Ena

WMaxLinPct_SF
OutPF3et_SF
WArPct EF

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 00 EE 65

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

Index

Subvalue

DISCONNECT
CONNECT

DISAELED
ENAELED

DISAELED
ENAELED

Value
123
2¢

unimplemented
uninplementad

supported

supported

supperted

supported
unimplemented
uninplemented
unimplemented

supperted

supported

supperted
uninplemented
unimplemented
uninplementad
uninplemented
unimplemented
uninpl emented
uninplemented

=
=i
=i

R/Y

R¥
R¥
RY¥

RY¥
R¥
RY¥
RY¥
R¥

RY¥
R¥
R¥
RY¥
R¥

=

Conformance Notes
Tnnediate Inverter Controls
Model Length
Time window for commect/disconnect.
Timeout peried for commect/discennect.
Emmerated valued. Commection control.

Set power output to specified level.

Time window for power limit change.

Timeout period for power limit.

Ramp time for moving from current setpoint to new setpoint.
Emmerated valued. 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 nev setpoint.
Emmerated valued. Fixed power factor enable/disable contrel.

Scale factor for power cutput percent.
Scale factor for power factor.
Scale factor for reactive power percent.
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