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APsmart Rapid Shutdown Solution Technical Training

for  SMA Inverters



RSD-S-PLC Installation, commission 
and application
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Step 1: RSD-S-PLC Mounting

Front Side
Back Side

Mounting Brackets

Method 1χClip the RSD-S-PLC facing out on the 

outside of the module frame. (Recommend)
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Method 2: Clip the RSD-S-PLC facing the back of 

the module under the lip of the module frame 

RSD-S-PLC outputs a DC voltage of 0v when out of box.



Step 1: RSD-S-PLC Mounting Step 2: Connect With PV Module
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Å After connected with PV module, RSD-S-PLC outputs a DC 
voltage range 0.6 ς1v.

Å Do NOTshort-circuit the RSDεRSD string) output cables, 
otherwise will damage the devices.



Step 1: RSD-S-PLC Mounting
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Step 2: Connect With PV Module Step 3: String Wiring

+

-

Installation best practices: 

- Step 1: Connecting RSD-S-PLC with PV module first, device will be turned on as shutdownmode, only has DC output: 

V_rsd= 0.6 ~ 1v

- Step 2: Connecting RSD-S-t[/ǎ ǘƻƎŜǘƘŜǊ ƛƴǘƻ ǎǘǊƛƴƎΣ ƳŜŀǎǳǊŜ ŜŀŎƘ ǎǘǊƛƴƎΩǎ open-air DC voltages before connect to MPPT: 

V_avg= V_rsd X  #RSD-S-PLCs

- {ǘŜǇ оΥ /ƻƳǇŀǊƛƴƎ ŜŀŎƘ ǎǘǊƛƴƎΩǎ 5/ ǾƻƭǘŀƎŜǎΣ ŀƭƭ ǎƘƻǳƭŘ ōŜ ƛŘŜƴǘƛŎŀƭ (V_avg) as balanced strings on the same MPPT : 

Checking connections & receivers if: V_string< V_avg OR   V_string>>  V_avg OR  V_string= 0



PV Array

RSD-Start Kit

Megger
Insulation
String Voc
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Step 4: Connect to String Inverter

RSD Installation Commissioning Tests & Troubleshooting: 

IV Curve Analyzer

Inverter
Functional 
self-check

RSD-EYE+

Step 1: RSD-S-PLC Mounting Step 2: Connect With PV Module Step 3: String Wiring

Infrared Camera

RSD Installation Commissioning Steps: 

Å Checking RSD-S-t[/Ωǎ 5/ ƻǳǘǇǳǘ AFTERmounting on PV modules to confirm device is functional: V_rsd= 0.6 ~ 1v

Å Checking string open-air DC voltages AFTERwiring to confirm connections: V_avg= V_rsd X  #RSD-S-PLCs

Å Checking DC voltages on MPPT AFTERturning on inverter to confirm PV arrays fully powering up: V_mppt= V_mpp X  #Modules



System Initial State

After the system is set up, the initial state of the RSD-S-PLC is OFF, the PV strings must less than 30V voltage 

output. Confirming the communication protocol profile inside SMA cloud portal is on ñSunSpecò before turn on 

inverter.

Grid

Inverter

Circuit Breaker

Transmitter-PLC power-on, 
start sending signals 

Communication 
by PLC

RSDïS-PLC System

OFF
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After turning on circuit breaker from AC grid, the inverter and its transmitter will be powered on at the same time. The transmitter then sends PLC 

signal to the RSD-S-PLC units, they will turn on PV modules power outputs within 10s after receiving the signal.

SMA inverter requires string level DC voltages between minimal of 6 PV modules (above 3.5v), below 30 modules (30v) based on SunSpec

RSD requirement. System will not be able to turn on if string voltages out of this range.

After waiting 5 minutes, check the MPPTs DC voltage on the inverter screen, ensuring that all RSD-S-PLCs have successfully started up. 

System Startup

Transmitter-PLC power-on, 
start sending signals 

Communication 
by PLC

RSDïS-PLC System

Grid

Inverter

Turn on circuit breaker

Startup
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System Shutdown

Turn off circuit breaker

Transmitter-PLC power-on, 
start sending signals 

Communication 
by PLC

Grid

Inverter

RSDïS-PLC System

Shutdown
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After switching off the AC circuit breaker, the transmitter-PLC will be powered off immediately, and stop sending PLC signals to the RSD-S-PLC 

units, then RSD receivers will turn off channels to shutdown the PV modules power within 10s. Using a multi-meter to monitor the PV string DC 

output voltage ð if it turns down to less than 30Vwithin 30s, and each RSD-S DC output only within 1v, then it is fulfilled NEC 2014, 2017 & 

2020 successfully.



Most Questions for RSD Installations in the Field

AltenergyPower Confidential

10

ÅWhy cannot get full power from the system after installing RSD?

!ǎ b9/ ŎƻŘŜ ǊŜǉǳƛǊŜΣ wŀǇƛŘ {ƘǳǘŘƻǿƴ ǊŜŎŜƛǾŜǊǎ ǿƛƭƭ ōŜ ǎƘǳǘŘƻǿƴ ƳƻŘŜ ŀǎ ŘŜŦŀǳƭǘ ǘƻ ǎŜŀƭ t± ƳƻŘǳƭŜΩǎ 

power, it is only be able to turn on all receivers after switching on breaker from Grid.

ÅHow could I know the installation is good?

Measuring string open-air voltages is the easiest way to collect DC voltage data after installed each string, 

calculate by previously introduced equation then comparing all strings voltage values on MPPT. Normally 

same MPPT requires to be balanced by modules installed, so its DC open-air voltages should be identical 

within tiny variations from measuring.

ÅHow can I find out the failed receiver location inside the string during installation?

V_string< V_avg or V_string>>  V_avgς¦ǎƛƴƎ 5aa ǘƻ ƳŜŀǎǳǊŜ ŜŀŎƘ ǊŜŎŜƛǾŜǊΩǎ 5/ ƛƴǇǳǘ ϧ ƻǳǘǇǳǘΥ V_rsd= 0 or > 1v

V_string= 0ςBypassing half of string to measure its open-air DC voltages, keep repeating same steps down to 1/4, 

мκуΧΦΦΣ ǳƴǘƛƭ ŦƛƴŘ ƻǳǘ ǘƘŜ ōǊŜŀƪ Řƻǿƴ ƭƻŎŀǘƛƻƴΦ



APsmartMLRSDMonitoring & Troubleshooting
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String Inverter Real-Time Monitoring Portal ςDC Voltages on MPPTs

String DC Voltage inputs on MPPT
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APsmart RSD Device Failure Modes: MOSFET Failures

MOSFETsFailure Mode:

- RSD-S-PLC is opened to bypassthe module (Vrsd_out=0v), cause PV system has 
string operating DC voltage dropped constantly during operating.
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206.0v

- RSD-S-PLC is shorted to openthe module (Vrsd_out>1v), cause device lost its Rapid Shutdown function,
string open-air DC voltage will be greater than 1v X # RSD-S-PLCs, then bubbled by thermal & bypass. 

Performance: MPPT DC Voltages drop Visual Inspection: Enclosure bubbling


