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MLPE + SaaS
EMA Software

MLPE DC Series
MLRSD, Smart modules

Residential ESS

MLPE AC Series
Microinverter



NEC® in Effect
10/1/2021

2020 NEC®- 14
2017 NEC® - 26
2014 NEC® -4
2008 NEC® - 2

PV module-level power control
and safety (“rapid shutdown’)
is required in 24 states starting
in January 2019

2017 Edition

SunSpec Alliance global
leaders have developed an
open standard rapid shutdown
communication solution

SunSpec
Communication
Signal for Rapid

Shutdown

Functional
Specification

_— INVERTER OR CONTACTOR

Y

1" RAPID SHUTOOWN — s - i i iﬁpﬁf%ﬁ zgf;?legusc}r BE
meY BOLINAAR | _ . _ NDARY Ml
i i =0 T | LESS' THAN 30V WITHIN 30

SECONDS OF R.S. INITIATICN
PV MODULE

DC STRINGE INSIDE . i
ARRAY BOUNDARY e e e Y : TEEREESN [ SOLAR PV SYSTEM EQUIPPED
EFFECTIVE JAN 1, 2019, I . . . | WITH RAPID SHUTDOWN WITH RAPID SHUTDOWN
MUST BE LESS THAN 80V r ] i ] i
WITH 30 SECONDS OF
.S, INITIATION

Transmitter
(separate or

verter-integrated
PV-Array Receiver providing

standby signal or
SunSpecis launching a standby power :
Rapid Shutdown 3 » DClne : .
-
- Transmitter sends a
— = ' ‘ “permission to
Rapid operate” signal '
Shutdown : : Signal from

» Electric
production and
distribution
network

Certification Program

Initiator

6-30 PV modules/ (optional)

receivers in senes
SunSpec RSD solution needs 2 equipment:
10101010 1 to 10 strings of Receivers & Transmitter, PLC commination

PV modules/receivers in
CERTIFIED sonsbargy




Altenergy Power Confidential

Rapid shutdown the output of PV modules, Rapid shutdown the output of strings,
Module DC Voltage < 80V within 30s in 1 foot. Array DC Voltage < 30V within 30s.
(NEC2017/2020) (NEC2014)

Grid

)

String / Central Inverter

RSD-S-PLC/RSD-D (receiver) connects to each PV module to realize module-level rapid shutdown,
receive the “heartbeats” signals sent from Transmitter-PLC (transmitter).
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ERETERERIERE. clips to module frame with no drilling.

Works with EJiEIaEl & corner J-box applications.

Can survive over _ feasible to _rated PV modules.

High temperature protection: i8®.

It is feasible with PV + Storage [NEERRIECIIEA"\ Systems.

Dual-Input channels allowing two modules controlled by one RSD device, [ilEIol.
Inputs 500mm/ Output default EZISIIIS.

Designed for large cell PV modules IR
Come with 3 models based on its maximum input current (Imax): 15A, B8, 25A.

RSD-D-15A feasible for current PV modules SISO .

RSD-D-20A feasible for any module EREN RS SE -
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Transmitter-PLC Outdoor Kit

v»  Meets NEC 2017 (690.12) and SunSpec requirements only.

s Equipped with single/dual core, each core can pass up to ll§ strings, its maximum allowing
current is up to 200A, each string maximum allowing B} PV modules based on SunSpec required.
*3 Maximum length for homerun with stabilized PLC signals from PV (+) to PV (-) on inverter is

IEN t (~ 450m) .

¥3 Pass either positive or negative homerun wiring through cores only.

¥2 Full package includes AC/DC power supply & transmitter-PLC, for any non-SunSpec RSD
compliant string inverters, [(NEIICRINMOIGE, OF retrofit systems.

vs Equipped with single core with 85-264VAC power supply for BRIERIE RISl -

vs Equipped with dual cores with 180-550VAC power supply for Bl IEERCe S e
¥3 Connect wires (22AWG) to AC side of power supply must be from the grid AC branch.

¥3 Connect wires (18 -14AWG) between AC/DC power supply and Transmitter-PLC.
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Solar Panel

RSD-S-PLC

Solar Panel

Su §QeC

RSD Compliant Inverter

RSD-S-PLC

Only need RSD-S-PLC for Modules
Solar Panel
=== == R /_®

RSD-D RSD-D I

' SUNSPEC
RSD Compliant Inverter

RSD-D RSD-D

5
=
=
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~10 strings

RSD S-PLC

~10 strings

Lil'

olar Pane

gi;

Al

% o

RSD-S-PLC

Enabling NEC 2017 690.12
Compliance to Standard Inverter

Install
Transmitter-PLC /
Transmitter-PLC
Outdoor Kit

& 4

Non-SunSpes.
RSD Compliant or
Hybrid Inverters
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Off Grid Mode: Power supply and Transmitter-PLC turn on after Grid off, hybrid inverter quickly turn to battery charge and continue AC output.

I Inverter AC output

AC LOAD

Al

Transmitter-PLC Hybrid Inverter

Outdoor Kit

0

PV Array

S

)
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APsmart Rapid Shutdown Solutions Compatibility

SUNSPEC Listed PVRSS Matching Listed
SMA CHINT FRONIUS SOLIS GOODWE Csl LG
SB3.0-1SP-US-41 CPS SCA20KTL-DO-R/US-480 Primo GEN24 3.8 208-240 Solis-50K-US-SW: Solis-50K-US-LSW: GWOEDOA-ES; GWEB00AES CS-66K-T480GLO1-UB DOOTKEEN261

S5B3.8-15P-Us-41 CPS SCA25KTL-DO-R/US-480 Primo GEN24 5.0 208-240 Solis-66K-US-F-SW; Solis-66K-US-F-LSW; GWT7E00AES; GW7000AES CSI60K-T480GLO1-UB

SB5.0-15P-US-41 CPS SCAS0KTL-DO/US-480 Primo GEN24 6.0 208-240 Solis-60K-US-F-SW; Solis-60K-US-F-LSW; GWB000A-ES; GW5000AES CSI-50K-T480GLOT1-UB GROWATT

SB6.0-15P-UsS-41 CPS SCABOKTL-DO/US-480 Symo Advanced 10.0-3 208-240 Solis-50K-US-F-SW; Solis-50K-US-F-LSW; GWOE00A-MS; GWBB00A-MS CSIH0K-T480GLO1-UB Growatt SPH 3000TL BL-US:
SBT.0-15P-US-41 CPS SCA25KTLDO/US-208 Symo Advanced 12.0-3 208-240 Solis-40K-US-F-SW; Solis-40K-US-LSW; GWT7600A-MS; GWT7000A-MS CS5I-36K-T480GLO1-UB Growatt SPH 3600TL BL-US
SB7.7-15P-UsS-41 Symo Advanced 15.0-3 480 Solis-40K-US-SW; Solis-36K-US-SW; GWBE000A-MS; GW5000A-MS CSI-30K-T480GLO1-UB Growatt SPH 4000TL BL-US

STP 50-US-41 YASKAWA Symo Advanced 20.0-3 480 Solis-36K-US-F-SW; Solis-36K-US-LSW; GWOE00A-1S; GWBG00AIS C5I-25K-T480GLO1-UB Growait SPH 4600TL BL-US

STP 33-Us-41 PVI50TL-480 Symo Advanced 22.7-3 480 Solis-30K-US-F-SW; Solis-30K-US-LSW; GWT7E00A-1S; GWT000DAIS CSI25KTL-GS-FLB Growatt SPH 5000TL BL-US
STP 62-US-41 PVIG0TL-480 Symo Advanced 24.0-3 480 Solis-30K-US-SW; Solis-25K-US-SW; GWBE000A-1S; GWS000AIS CSI30KTL-GS-FLB Growatt SPH 6000TL BL-US
PVI20TL-480-R Solis-25K-US-F-SW; Solis-25K-US-LSW: GW9600H-ES; GWBE00H-ES CSI36KTL-GS-FLB MIN 8200TL-XH-US,
PVI25TL-480-R Solis-1P10K-4G-US; Solis-1POK-4G-US; GW7600H-ES; GW7000H-ES CSIH0KTL-GS-FLB MIN S000TL-XH-US,
PVI25TL-208 Solis-1P8.6K-4G-US; Solis-1PBK-4G-US; GWB000H-ES; GW5000H-ES CSH0KTL-GS-B MIN 10000TL-XH-US,

SOLAX Solis-1P7.6K-4G-US; Solis-1PTK-4G-US; CSI50KTL-GS-FLB MIN 11400TL-XH-US,

DELTA A1-Hybird-6.0-US Solis-1PEK-4G-US; Solis-1PEK2-4G-US; Q CELLS CSI50KTL-GS-B MIN 3000TL-XH-US,

M10-4-TL-US A1-Hybird-7.0-US Solis-1P5K-4G-US; Solis-1P4 6K-4G-US; - HYB-G1-6.0, CSL60KTL-GS-B MIN 3800TL-XH-US,
M10-TL-US Al-Hybird-7.6-US Solis-1P4K-4G-US3; Solis-1P3.6K-4G-US; - HYB-G1-7.0, CSIG6KTL-GS-B MIN 5000TL-XH-US,
MB-TL-US A1-Hybird-8.6-US Solis-1P3K-4G-US; Solis-1P2.5K-4G-US; - HYB-G1-T.6, MIN 6000TL-XH-US,
ME-TL-US A1-6.0-US Solis-1P2K-4G-US; Solis-1P1.5K-4G-US; - HYB-G1-8.6; MIN 7600TL-XH-US
M5-TL-US Al-7.0-US Solis-1P1K-4G-US; RHI-1POK-HVES-5G; - AC-G1-6.0,
M4-TL-US Al-7.6-US RHI-1PEK-HVES-5G; RHI-1P7TK-HVES-5G; - AC-G1-7.0,
E8-TL-US Al1-8.6-US RHI-1P7 6K-HVES-5G; RHI-1P8K-HVES-5G; - AC-G1-7.6,

E6-TL-US RHI-1PSK-HVES-5G; RHI-1P10K-HVES-5G; - AC-G1-8.6;

E4-TL-US

Mote: The listed inverter products are Jtenergy Power Systems Inc. CSA file No.: 2569077
operationally compatible with APsmart
RSD-S-PLC. Note: The listed inverter products are operationally compatible with both APsmart RSD-3-PLC and RSD-D.

600 Ericksen Ave, Suite 200 Seattle, WA 98110 Updated on Mar. 28", 2021
1-737-218-8486| info@APsmartGlobal.com| APsmartGlobal.com
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RSD-S DC Output: Value: 0.78v RSD-D DC Output: Value: 1.55v
Range: 0.6~ 1V Range: 1.25 ~ 1.85v

Method A : Front buckle
Method B Back huckle Recommend Mountlng /@{I’
Outside of frame |

Recommend negative wires
away from any conductors

11
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Power LED Sensor
Area
Detect LED
Detect Button
Transmit LED Detect Mode
Transmit Button
9v Battery

Transmit Mode

12



12vDC Battery input

DC Power Input

RSD-START-KIT

Signal LED

ouT-

12VDC Battery Bank

O

’:‘ APsmart

Power LED
QUT-

RSD STARTKIT

@)

IV Analyzer
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S ENS I L B EHE R S e Ta i{d-Hkeeping positive/negative wires separated away from receivers inside strings to avoid fire hazard
* Checking RSD device’s DC output AFTER mounting on PV modules to [elalildyiRe [ALR TGl iEL: \V rsd = -5:0.6 -1v or -D:1.25 - 1.85v
* Checking string open-air DC voltages AFTER wiring to : V_string = V_rsd X #RSDs

* Checking string VOC & current AFTER turning on Mto confirm string fully powering upHAUeISEav s\ [eTe [T [ES

RSD Installation Commissioning Tests & Troubleshooting:

Megger
Insulation
MPPTs Voc

\RSD—Sta rt Kit
Inverter
T | Functional
self-check

- RSD-EYE+
PV Array L
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 Why cannot get full power from the system after installing RSD?

As NEC code required, Rapid Shutdown receivers will be shutdown mode as default to seal up module’s
power, it is only be able to turn on all receivers after switching on breaker from Grid and turn on inverter.
* How could | know the installation is good?

Measuring string open-air voltages is the easiest way to collect DC voltage data after installed full strings,
calculate by previously introduced equation then comparing both voltage values. Normally all strings on the
same MPPT requires to be balanced by modules installed inside each string, so its DC open-air voltages
should be identical within tiny variations.

* How can | find out the failed receiver location inside the string?

_ — Using DMM to measure receiver’s DC output, it failed if: _

_ — Bypassing half of string to measure its open-air DC voltages, repeating same steps down to quarter,

1/8....., until find out the break down location.
15
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* |f RSD-D can be installed with RSD-S-PLC together?

., but only for _ can be mixed with _ in the same string, NOT for RSD-D-20A because
RSD-S-PLC continues Impp = 15A, will be damaged if connected with large cell PV modules.

e Can RSD-D connect with single module rather than 2 modules?

Yes, it can connect with single module by channel only, then shorting positive and negative on
INPUT#2, and its DC output remain the .

* Why it must be connected with INPUT#1 channel if only have one module need to install with Duo device?
Because RSD-D device is charged by INPUT#1 channel only, if connected with INPUT#2 instead, both INPUT
channels will - work at all, then this device will be bypassed inside string.

e RSD-D two input channels are in parallel or in series?

Both inputs from modules are -connecting.
* To fulfill NEC 690.12 RSD requirement, what’s different between UL 3741 certified vs. SunSpec MLRSD systems?

Both are qualified to fulfill NEC 690.12 standard, the different is UL 3741 will certify the whole system including every

equipment includes panel/rack/inverter/conductors..... SunSpec MLPE has _to equipment selection, -
- with “PV+ storage” options, _to maintain power to customers when grid is not available.

16



Altenergy Power Confidential

* Loosing connectors:

It is very often happened during installation, if it happens on modules side (inputs), RSD will _and
V_sd = Ov, if it happens on string homerun side (outputs), V_string = Ov,

* Connecting with wrong cables:

It was rare but happened frequently, especially on residential rooftop installations, installers had limited
visibility to connect cables under modules.

» Shorting RSD output cables:
It was very rare, installers shorted output cables before moving module on the roof. _

* Reversed string positive/negative to connect inverter:

It was frequently happened, installer accidently reversed string positive/negative when connect to inverters,

* Bending devices output cables:
It was often, if bending with large force, will potentially delaminated output solder joins, _

[nternal arcing to trigger inverter AFCI alerSCUNELIERIEREES

a7/
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Power Line Communications (PLC) signals crosstalk fact: Prohibition of cable tray instllation:

e Crosstalk is the nature of PLC technology when multiple signal
resources(transmitters) installed closely, happening on two locations:
transmitters-PLCs & powerlines.

* Due to filed data feedback, crosstalk will NOT influence on PV systems
performance during the operation but has electrical shock safety hazard to
operators when systems need shutdown for maintains, also reducing receivers’
life cycling and long-term reliability.

PV system wiring recommendations:

* The distance between trays need above - the distance between
Transmitter-PLCs need above .

LECUBRERTIEIIER - ding following steps inside operation SOP/regulations

* De-energizing PV arrays first to prevent crosstalk risks for safety. i
|
|

* Switching-off DC disconnect or fuses after turning off inverter. i iiilii‘lniﬂii i
L1
|

|
- Disconnecting connections from MPPTs inside inverter, before performing any it

electrical tests inside the string.




PVEL

MAKE DATA MATTEF

3.3 Post Passive Chamber Evaluation- TC400

3.3.1 Visual Insg

No visual defect or change was observed as a function of passive chamber stress.
3 Verification of MLRSD Operation

In an ambient environment, the functional test repeatedly tested the ability of the RSD to reduce DC voltage
below the threshold value within 30 seconds upon the loss of AC voltage. This is graphically presented in Figure
3-15 and Figure 3-16.
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Figure 3-15: Functional Test Evaluation
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Figure 2-1: Test plan process diagram m
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Figure 3-16: Functional Test Evaluation - Detail
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 Since APsmart RSD devices exactly followed NEC 2017 690.12 Rapid Shutdown standard, it only applied single
PV module voltages (< 80v) on DC terminals, and fully potted by Silicone within UL rated enclosure, -

cases by low-voltages arcing melted out devices totally, before turning into firel:EE L RUERTCICELECIERL
has been proved APsmart RSD solution wiill _on the rooftop, with _over 1.6M units

LUTILRIRSYEIERRt will be safer with string inverter’s low-voltages (<80v) AFCI detection applied.

* The highest rate of failed component is MOSFET, caused them either opened or shorted with thermal runaway,

then will bypass the module. _by monitoring string inverter’s performance
SUCLACIE UL Minvesting troubleshoot as early as possible can effectively ignoring the worst

* The overall field _ based on total 1,600,000 devices were shipped out Worldwide (based

on the RMA data from Q2 2022), and we are continuing to collect data to monitor products quality.
22
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Our team here at APsmart are committed to providing the highest

quality service to our customers and partners.
Warranty

. _ 01 APsmart offers a -Iimited warranty on all our RSD products.
Applications Support

Phone: [N PHR
01 Email: info@APsmartGlobal.com 02 Training

APsmart offers full - or_ trainings including

roducts, system design, installation, commissioning, and sales
Installers Support P y g g

O&M/RMA Support rapid response RMA service,

approach.
Support Hotline: _
02 Web: apsmartglobal.com/library/ e Technical support
APsmart offers full _,
trouble-shooting with Toll-Free number and a

23
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Thank you!

For more information, visit

APsmartglobal.com

You can also email us at: info@APsmartGlobal.com

callus at: /372188486
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