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1 GENERAL INFORMATION 

 

This document will focus on the information required by means of a manufacturer’s declaration for certification 
for the VDE-AR-N 4105:2018 and VDE V 0124-100:2020 standards. 

 

Declaration for SG150CX inverter, to whom it may concern: 

We ‘Sungrow Power Supply Co., Ltd.’, hereby confirm that SG150CX inverter, type designation as SG150CX, 
parameters including nominal data details as below: 

 

Model or Type designation SG150CX 

PV input parameters: 

VMAX PV [Vd.c.] 1100 

MPP Voltage Range [Vd.c.] 180-1000 

Max. PV Input Current [Ad.c.] 48A*7 

DC Short-circuit current [Ad.c.] 66A*7 

AC output (Grid Side) parameters: 

Rated Output Voltage [Va.c.] 3L/N/PE, 220/380V, 230V/400V 

Rated Output Frequency [Hz] 50/60 

Rated Output Power [kW] 150 

Max. Apparent Power [kVA] 165 

Rated Output Current [Aa.c.] 216.5 

Max. Output Current [Aa.c.] 240.6 

Initial short-circuit AC current [Aa.c.] 259.8 

Power Factor cosφ [λ] 0.8 leading…0.8 lagging 

System: 

Protective Class Class I 

Topology Transformerless 

Operation Temperature Range [°C] -30~60 

Ingress Protection IP66 

Overvoltage-Category DC (PV) II, AC (Main) III 

Max. Operating Altitude [m] 4000 

Dimensions (L x W x H) (mm) 1025*795*360 

Weight (kg) ≤100 

Table 1 

 

2 USE OF COMPONENT CERTIFICATES 

 

Component certificates, please refer to our CDF report of IEC 62109. 

 

3 CERTIFICATE HOLDER 

 

Company:   Sungrow Power Supply Co., Ltd. 

Address:    No. 1699 Xiyou Rd., New & High Technology Industrial Development Zone Hefei, Anhui 230088, 
P. R. China 
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Figure 1                                                                         Figure 2 

 

 

Figure 3 
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We Sungrow Power Supply Co., Ltd. declare that all of our production procedures for Inverter will be in 
accordance with ISO9001 during the 5 years that ISO9001 is in force, and that we will continue to produce and 
develop in accordance with lSO9001 even after the 5-year validity period has expired. 

 

4 PROOF OF TYPE TESTING / FAMILY FORMATION 

 

Type model is SG150CX, It use IGBT with the following specifications: 
The specific specifications of IGBT are as follows: 

 

Type / IGBT module HF5G060N120FT2& GD600TLA120L6L_B20 

Quantity DC Link 

Capacitor 
36 

Clock frequency 100MHz 

Type of power control SVPWM, DPWM 

Max. Output current 400A 

Table 2 

Hardware version: SG150CX 

Software version: 

LCD_MARBLE-S_V11_V01_A  

MDSP_MARBLE-S_V11_V01_A 

 

Block diagram: 

 

Figure 4 

 

5 QUASI-STEADY-STATE OPERATION 

 

SG150CX inverte meet the operating range of quasi-static operation as described Figure 5 as below: 

 

Figure 5 
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Beyond the above operating range, for SG150CX, maixmal duration of voltage and frequency: 

85% Un < U <115% Un Continues,  

47.5 Hz < Freq < 51.5 Hz Continues,  

U≤0.8: 3.0s,  

U≥1.25: 0.1s,  

Freq≤47.5Hz: 0.10s,  

Freq≥51.5Hz: 0.10s 

The unit can be continuously operated within the voltage/frequency range of 80%Un and 120%Un/47.5Hz 

and 52Hz. The operating range of voltage and frequency can also be limited using the protection functions 

Remark: When the internal protection and FVRT functions are disabled, the machine cannot be operated 

outside the range. 

All adjustments outside of the recommended settings of VDE-AR-N 4105 should be approved by the gird 
provider and Sungrow Power Supply Co., Ltd. 

 

6 COMMUTATION 

 

Interface:RS485/WLAN Communication/Ethernet Communication 
There is single interface for network security management integrated in each unit and only one command 
from network or third party can be responded a time. At the same time, only one communication method can 
be used. 

 

7 REACTIVE POWER 

 

Before the machine leaves the factory, the reactive power control curves are all disabled, qualified personnel 
can use iSolarCloud App to enable them. For SG150CX, without setting reactive power control, the PGU 
shouldn't be able to feed-in. iSolarCloud App is an application used to communicate with the inverter via 
RS485/WLAN Communication/Ethernet Communication. Commonly used functions:  

 

 

7.1 STATIC VOLTAGE MAINTENANCE/REACTIVE POWER SUPPLY 

 

For SG150CX inverter, there are four modes for reactive power control:  

1. Displacement factor/active power characteristic curve cos ϕ (P). 

2. Fixed displacement factor cos ϕ.  

3. Specified reactive power percentage of maximum apparent power. 

4. Reactive power voltage characteristic curve Q(U) 

 

All these models will be disabled by default and only one module can be enabled at a time. The reactive 

power injection function will only take effect when the current active power is at 10% of the maximum 

active power. The adjustment range of the power factor is from 0.90 under-excited to 0.90 over-excited. The 

reactive power adjustment range is ±0.436 times the maximum active power. When the Q(U) curve test is 
enabled for SG150CX, when the voltage is 0.97~1.03Un, the reactive power is 0. When U=0.93Un, the 
minimum reactive power is 0.436*Smax, and when U=1.07Un, the maximum reactive power is the reactive 
power is - 0.436*Smax. 

SG150CX inverter meet VDE4105 5.7.2.2. please refer to the blew Figure 6 to Figure 9. 
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Figure 6                                           Figure 7                                           Figure 8 

 
Figure 9 

Since the PAmax of SG150CX is greater than 135kW, the settable values of Q (U) curve and cos φ (P) also 
satisfy VDE4105 8.4 at the same time. 

When selecting the operating mode “reactive power characteristic curve Q(U)”, it shall be parametrised as 
specified in Figure 7 in 5.7.2.4 of this VDE application guides (e. g. by applying the method “reactive power 
with voltage limiting function” according to VDE-AR-N 4110). For this purpose, Qmax = PEmax × 0,33 shall be 
set. 

When selecting the operating mode “displacement factor/active power characteristic curve cos ϕ (P)” 
according to this application guide, the method “reactive power/active power characteristic curve Q(P)” 
according to VDE-AR-N 4110 shall be selected. For this purpose, the following support points shall be 
parametrised in accordance with VDE-AR-N 4110, Figure 9: P1 (0,0/0,0), P2 (– 0,5/0,0), P3 (– 1,0/0,33). 

 

For SG150CX, Q (U) curve, Fix cos φ, cos φ (P), their setpoint and range as follows 

Function  Default set point Set range Minimal step 

size 
Fixed cos φ 

Power factor 1.00 
-1.000~-0.800 

0.800~1.000 
0.001 

Fixed Q 

Reactive Power 0.0% Pn -100%~100% Pn 0.1% Pn 

Q(U) - VDE-AR-N 4110 

QU Curve OFF ON/OFF / 

U1 93.0% Un 77.0%~123.0% Un 0.1%Un 
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Q1 
-48.4%*Pn 

-36.3%* Pn (For PAmax>135kW) 

-66.0%~0.0% Pn 0.1%Pn 

U2 97.0% Un 77.0%~123.0% Un 0.1%Un 

Q2 0.0% Pn -66.0%~66.0% Pn 0.1%Pn 

U3 103.0% Un 77.0%~123.0% Un 0.1%Un 

Q3 0.0% Pn -66.0%~66.0% Pn 0.1%Pn 

U4 107.0% Un 77.0%~123.0% Un 0.1%Un 

Q4 
48.4%* Pn 

36.3%* Pn (For PAmax>135kW) 

0.0%~66.0% Pn 0.1%Pn 

Setting Time 

Reactive Response Time 

10s 0.1~600.0 0.1 

cos φ(P) - VDE-AR-N 4110 

cos φ Curve OFF ON/OFF / 

Point A power 20.0% Pn 0.0%~100.0%Pn 0.1% Pn 

Point A cosφ 1.000 
-1.000~-0.800 

0.800~1.000 
0.001 

Point B power 50.0% Pn 0.0%~100.0%Pn 0.1% Pn 

Point B cosφ 1.000 
-1.000~-0.800 

0.800~1.000 
0.001 

Point C power 100.0% Pn 0.0%~100.0%Pn 0.1% Pn 

Point C cosφ 0.900  
-1.000~-0.800 

0.800~1.000 
0.001 

Setting Time 

Reactive Response Time 
10s 0.1~600.0 0.1 

Q(P) - VDE-AR-N 4110 

cos φ Curve OFF ON/OFF / 

Point A power 20.0% Pn 0.0%~100.0%Pn 0.1% Pn 

Point A Reactive 0.000Pn -0.660~0.660Pn 0.001 Pn 

Point B power 50.0% Pn 0.0%~100.0%Pn 0.1% Pn 

Point B Reactive 0.000Pn -0.660~0.660Pn 0.001 Pn 

Point C power 100.0% Pn 0.0%~100.0%Pn 0.1% Pn 

Point C Reactive 0.330Pn  -0.660~0.660Pn 0.001 Pn 

Setting Time 

Reactive Response Time 
10s 0.1~600.0 0.1 

Table 3 
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8 ACTIVE POWER OUTPUT AND NETWORK SECURITY MANAGEMENT 

 

8.1 GENERAL INFORMATION AND GRID SAFETY MANAGEMENT 

 

For SG150CX inverter, active power level as below.  

The lowest active power can be set to 0%PrE. 

The reduction request of the grid operator can be set via the following communications and read the acive 

power of the inverter by the time ：  

Power gradients of SG150CX inverter shall be observed for increasing/reducing the active power output of 
(minimum technical power or 5 % PAmax ↔ 100 % PAmax)  

- at a maximum rate of 0.66 % PAmax per s.  

- at a minimum rate 0.33 % PAmax per s. 

 

The priority of the command execution of SG150CX inverter 

1) avoidance or limitation of any damage to systems and equipment, in particular, at overload and short-circuit 
protection; 

2) compliance with the requirements for dynamic network stability according to 5.7.3; 

3) specifications by the network security management of the network operator according to 5.7.4.2; 

4) compliance with the requirements for PAV, E monitoring according to 5.5.2; 

5) compliance with the requirements for the reaction to over-frequency and under-frequency according to 
5.7.4.3; 

6) compliance with the requirements for the reactive power operating mode for steady-state voltage stability 
according to 5.7.2.2; 

7) frequency control (control power) according to 6.6.1 and 6.6.2. 

Prioritization does not restrict any requirements for the design of the system and its protective devices.  
The requirements of lower priority are to be implemented unless in conflict with the requirements of higher 
priority. 

Communication Wiring Area  
Communication port RS485_1 and RS485_2 can be used for remote setting of power control and other 
functions. RS485_2 used for the cascading of wireless communication module. RS485_1 used to connect an 
external intelligent communication box. The wireless communication module and the intelligent communication 
box cannot be used together, only one RS485 can be actived at a time. RS485/WLAN 
Communication/Ethernet Communication are all connected to RS485_2. 

 

Figure 10 

No. Label Description 

1 RS485_2 

Used for the cascading of wireless communication module 

or connecting an external intelligent communication box. 

Fast dispatch can be enabled if an external intelligent communication  

box is connected. 
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2 RS485_1 

Used to connect an external intelligent communication box for data 

interaction with the upper computer or other monitoring devices. It can 

be used for the parallel connection of multiple inverters. 

3 RS485_3 Used for connecting an external energy meter. 

4 LOCAL STOP Emergency stop. 

5 DRM For external Demand Response Enabling Device ("AU"/ "NZ") 

6 ALARM 
It can be used to connect an external LED indicator or other indication 

device to show whether the inverter is in the fault state 

Table 4 

8.2 ACTIVE POWER OUTPUT AS A FUNCTION OF GRID FREQUENCY 

 

Figure 11 

SG150CX inverter cpmply with VDE4105 Cap 5.7.1 

1. ±2 Hz/s for a moving time slot of 0.5s was programmed in the DSP, 

2. if the value of 2.1Hz/s is exceeded, then the inverter will be triped, 

3. the inverter will be able to ride through the “worst case” of the frequency change (min:47.5Hz, 

max:51.5Hz, Change at the rate of 2Hz/s) 

 

The ability to ride through rates of change of frequency (RoCoF) of SG150CX inverter: 

±2 Hz/s for a moving time slot of 0.5s;  

or ±1.5 Hz/s for a moving time slot of 1s;  

or ±1.25 Hz/s for a moving time slot of 2s  

 

RoCoF of SG150CX inverter fulfill the requirement of chap. 5.7.1 in VDE4105.  

– Sample rate for frequency measurement: 100ms, 

 – Measure accuracy of frequency: 10mHz in steady-state, 50mHz in dynamic-state 

 

SG150CX inverter do not reduce its specified active power output in the following curve: 
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Figure 12 

 

P(f)-diagram of SG150CX inverter meets the requirement of figure below. 

 

Figure 13 

For SG150CX inverter, the set point and range as below 

Function  Default set point Set range Minimal step size 

Active power feed-in at overfrequency 

Active power feed-in at 

overfrequency 
ON ON/OFF -- 

Over frequency threshold 50.20 Hz 50.02~55.00 Hz 0.01 Hz 

Droop 5%(40%Pref/Hz) 0.0%~100.0% Pref/Hz 0.1% Pref/Hz 

Deactivation Upper threshold 50.20 Hz 50.02~55.00 Hz 0.01 Hz 

The 10-min Ramp-Limitation 10% Pn/min 1~6000% Pn/min 1% Pn/min 

Active power feed-in at underfrequency 

Active power feed-in at 

 underfrequency 
ON ON/OFF -- 

Under frequency threshold 49.80 Hz 45.00~49.98 Hz 0.01 Hz 

Droop 5%(40%Pref/Hz) 0.0%~100.0% Pref/Hz 0.1% Pref/Hz 

Deactivation Lower threshold 49.80 Hz 45.00~49.98 Hz 0.01 Hz 

The 10-min Ramp-Limitation 10% Pn/min 1~6000% Pn/min 1% Pn/min 

Table 5 

In the event of overfrequency outside the controllable range, conditionally controllable DCls keep the power 
fed in when leaving the control range constant until it is switched off, In the case of condition all controllable 
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DCls, there is no switch-off at underfrequency between 49.8 Hz and 47.5 Hz. But The generation unit is not a 
conditionally controllable type. 

 

9 CONNECTION AND RECONNCETION 

 

9.1 SWITCHING-IN CONDITIONS 

 

This chapter can be separated in two different parts, as different requirements are presented for connection with 
or without a previous protection trip. 

 

Connection without prior protection trip: For SG150CX inverter, the connect condition as follow, Lower 
frequency 47.5 Hz, Upper frequency 50.1 Hz, Lower voltage 0.85 Un and Upper voltage 1.1 Un. For a normal 
switch off, the U and F of grid is measured for 60s long, that is to say the observation time should > 60s and 
then resumes connecting to the grid at 10% Pn/min. 

 

Connection after a protection trip: For SG150CX inverter, the connect condition as follow, Lower frequency 47.5 
Hz, Upper frequency 50.1 Hz, Lower voltage 0.85 Un and Upper voltage 1.1 Un. Observation time should > 60s. 
After protective tripping, DSP program continuous monitoring the voltage and frequency for 60s to ensure the 
voltage and frequency return to the normal range and then reconnect the inverter to grid. The machine waits for 
60s and then resumes grid connection at 10%Pn/min; 

 

Since the PAmax of SG150CX is greater than 135kW, the Lower voltage limit of reconnection also satisfy 
VDE4105 8.4 at the same time. 

Connection condition: The connection of a power generation system or storage unit in accordance with 

VDE-AR-N 4110 is conducted at an operating voltage between 90 % Un and 110 % Un at the generator 

terminals of the power generation unit with the permissible power gradients as specified in 

VDE-AR-N 4110. 

 

For SG150CX inverter, Grid reconnection, default setting as follows, 

Function Reconnection 

Lower voltage limit 0.85Un (0.90Un for PAmax>135kW) 

Voltage upper limit 1.10Un 

Lower frequency limit 47.50 

Upper frequency limit 50.10 

Table 6 

10 FRT 

 

For SG150CX inverter operate stable and not disconnect from the network throughout the operating range as 
shown in ficture below. 
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Figure 14 

Voltage-Time-Diagram for SG150CX inverter of LVRT and HVRT: 

LVRT Time [s] U [p.u.] 

0.00 15% Un 

0.15 15% Un 

3.00 85% Un 

HVRT Time [s] U [p.u.] 

0.00 125% Un 

0.15 125% Un 

3.00 120% Un 

Table 7 

There is no injection either active or reactive current during a line voltage of SG150CX inverter at the PGUs 

terminals below 0.8 Un and above 1.15 Un. After the end of a fault, reaction time of active power up to 1 s, 

reaction time of reactive power with 3 tau = 10 s.  

For SG150CX inverter, when the fault ride-through function is enabled, if hardware overvoltage and 
overcurrent protections are not continuously triggered within 2 seconds, there will be no limit on the number of 
times the ride-through can occur within the specified time. Otherwise, it will immediately report the 
corresponding hardware fault and initiate protection. 

Since the PAmax of SG150CX is greater than 135kW, the dynamic network stability also satisfy VDE4105 8.4 at 
the same time. 

For the dynamic network stability, type 2 power generation systems shall be set to the operating mode “limited 
dynamic network stability” in accordance with VDE-AR-N 4110, 10.2.3.3.2. 

– From the onset of the fault, the generating units must support the voltage by adjusting (increasing or 
decreasing) the reactive current IB (by adding an additional reactive current IB). 
– The additional reactive current △IB of the generating unit must be proportional to the voltage deviation △u 

(△IB = k *△u), where k is the amplification factor. The additional reactive current in the co-system △IB1 is 
proportional to the change in the co-system voltage △u1, the additional reactive current in the counter system △IB2 is proportional to the change of the counter system voltage △U2. The gain factor k must be adjustable 
between 2 and 6 in steps of 0.5 in relation to the terminals of the generating units. 

 

11 SHORT-CIRCUIT CONTRIBUTION 

RMS value of the initial symmetrical short circuit current (Ik'') for phase short circuit fault at the connection point, 
please refer to Table 1 on page 3 

 

12 PROTECTION 

 

The SG150CX inverter is equipped with comprehensive hardware protections, including over-limit protection 
for the primary current, DC bus voltage, and output current, as well as undervoltage protection for the auxiliary 
power source. They also feature relay stick detection and insulation fault detection capabilities. The software 
protections encompass high and low voltage safeguards for the DC input, high and low temperature 
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protections, and defenses against various grid anomalies. Additionally, the system includes a self-inspection 
function for the inverter's sampling modules, auxiliary power source voltage, and storage modules upon 
power-up. There are Main DSP and Slave DSP for SG150CX inverter, and they can operate independent for 
control functions. 

All other protective functions described in VDE-AR-N 4105:2018-11, 6.5 are either fixed or protected against 
unauthorised access by additional and Voltage protection fuction evaluation at condition 50 Hz fundamental 
oscillation, separate protection. 

 

The grid protection setting as follow, 

Function Default value Minimal step size  Set range Trip time 

UV stage1 trip value 184.0V 0.1 V 11.5~229.9 V 3s 

UV stage2 trip value 103.5V 0.1 V 11.5~229.9 V 0.3s 

OV stage1 trip value 287.5V 0.1 V 230.2~332.0 V 0.1s 

OV stage2 trip value 253.0V 0.1 V 230.2~332.0 V 10min (3s) 

UF stage1 trip value 47.50Hz 0.01Hz 45.00~49.96 Hz 0.1s 

OF stage1 trip value 51.50Hz 0.01Hz 50.04~55.00 Hz 0.1s 

Table 8 

For SG150CX inverter, the unit has two relays on each L line and N line in the AC side as auto switch device. 

In the event of a fault, the protection command from DSP will open the relay to disconnect inverter from the 
network. 

The tie switch has a control voltage which disconnects the generation unit from the mains when it is 
interrupted. 

The coupling switch used complies with the requirement of IEC 62109. 

When the power grid is abnormal or the machine fails, the CPU and the fault protection circuit will double block 
off the front stage boost IGBT and the backstage inverter drive, which can ensure the realization of fast and safe 
cut-off of the power circuit. It also controls the relays to disconnect fromthe grid for protection redundancy. 

In addition to the internal integrated relay, an independent three or four pole circuit breaker for each inverter 
must be installed at the outputside to ensure that the inverter can be securely disconnected from the grid. 

 

Inverter model Recommended nominal current of AC breaker 

SG150CX 300A(Single) 

Table 9 

 

The following single failure will not lead to loss of safety function. 

a) Error of an AD converter. voltage measurement card; 

b) malfunction or freezing of a microprocessor or PLC;  

c) melting or jamming the contacts of the switching output;  

d) supply voltage overvoltage;  

e) line break in connecting lines between measurement input and control output to the dome switch;  

f) Supply voltage failure (auxiliary voltage) 

Inventers meet VDE 0124 5.5.9.2 and VDE4105 4.3 requirements. 

The first-level basic settings have an initial setting password. You can use it to set some basic parameters. 
Some protection and related function settings require a second-level password. 

 

12.1 OWN AND AUXILIARY POWER SUPPLY 

 

The protection system is powered by auxiliary power which is supplied by PV side and grid side. If failure of the 
auxiliary power of the protective devices, the SG150CX inverter will switching off. 
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12.2 ERROR MESSAGES 
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Figure 15 

 

12.3 COUPLING SWITCH 

The SG150CX uses the CHAR-112A270C miniature high-power relay from Churod Electronic Co.,Ltd. to 
achieve fault-tolerant automatic disconnection functionality. This relay has passed multiple certifications 
including UL, TUV SUD, and CQC, ensuring reliable quality. The relay has a maximum switching current of 
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275A and can handle a maximum switching Voltage 1000Vac. Under conditions of 1000Vac voltage, 270A 
current, and 85 degrees Celsius temperature, it can achieve 1 Million cycle counts. Its excellent mechanical 
and electrical endurance ensures a long service life for this series of products. The operating time of this relay 
is up to 45ms, and the release time is up to 10ms, meeting the requirements of clause 6.5 of VDE-AR-N 
4105:2018-11. 



 

18 
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Figure 16 

 

12.4 ISLANDING-MODE 

 

Implementation of active islanding protection: Add a frequency disturbance at the output end. When the grid is 

normal, the influence of the disturbance will be eliminated due to the clamping effect of the grid. When the 

power grid is abnormal, the accumulation of disturbances increases, which ultimately affects the output current 

frequency and phase abnormalities, thereby triggering frequency protection and other protection items. In this 

way, island protection is achieved. 
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12.5 PAV,E-CONTROL 

If the r.m.s. value of the active power measured exceeds the active power PAV, E, the active power fed in by 
SG150CX will be reduced. Power generation systems will not exceed the active power limit curve shown 
below.  

 
Figure 17 

 According to the manufacturer’s declaration, PAV.E monitoring function is not integrated in the Generation unit. 
The function can be implemented according to the specifications of the VDE-AR-N 4105 Chapter 5.5.2 in a 
stand-alone equipment. It requires to add an external CT when installation.    

 Users can choose between the following smart meters： 

 

 

 

Figure 18 
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The end!

                                                                                               

 

                                                                                                         

                                                                                                  Sungrow Power Supply Co., Ltd.

Signature:

Date:2025.05.13
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